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VII. ORIENTED OVERGROWTHS OF ORGANIC CRYSTALS 

by'Maria Brandstatter 

It has,-,been. kDown for a long time•that numerous minerals are able to 
form orietit~d,,:.oi·e_rgrowths. As early as· · 1903, Mugge310 was able to report a 
large number of, such.,e'.xillnples. Maiir·· efforts were made to obtain such over­
growths und'er · artificial conditions in',an effort to determine the nature cif 
the phenomenon involved.': 1n·1s2s. Witkkernagel3ll was· able to orient le.ad ni­
trate on alum: anii,'..:.alum .. on boracite. · .. La:ter Frankenheim'H2 obtained oriented 
overgrowths "ii.f'a ~~b.er of inorganic salts on fresh cleavage surfaces of min-. 
ei-a1s·· •. , - .·· •.::'(-.._ .. , ..... · ,:,. .. ,:·,;, · · 1, · 

,,•'l7h~:.:fi1:\si:>~yste:ii.\'id.:c work ori',.artificial,ly, prepared oriented overgrowths 
was . carri~d ''.otit · '!:,y Ba'rker3 l 3 • Almost a hund,red years. later R.oyer3 l &+ was to 
det~tliiiii~~' tn'~r:· •physic'ai :basis•, fot . overgiowth· by applying x-ray methods. 

· Willeiis',~ 15 · ~terid~d'' :t.nese' '.find1ngs · to , system'.s iof'· organic ',compounds. . 
', ;,)rh~ x';.Ji:ii,ber/·'of ,·.organic:. ·systems,· ,showing :oriented overgrowths .has been, 

imtn':'r~cen ti~; i•very '. limited ,priridp~:lly becau~e •,' of tjle dif<f icul ty of prepar­
ing ;·sui tab1'f, surfaces;;'. It is :possible, however, to obtain'·suifable surfaces 
by utillzin'g, th.e .crystal fil'nls fo'rmed by . thermal methods on a microscop~ 
slide316 :,,)Tb'.e,}substance/.for :sttidy,:,fs•melted"and allowed to crystallize be­
twee~ a ·co~iii'llip. an"d s\ide. :After ·cooling. 'the coverslip is re.moved leaving 

. the crystai /f;il,m adhering eithe1: to' the slide or the coverslip. The surfaces 
thus · obt:ainetl:J:)ar.e"~$uftable<!-for testing.:-•:as\:carrier --surfaces. 
" :: · The:;:fqriiiia't±'thi,::cif:0··0rient.ed: overgr,owt:hs ··ba:s. ialways-.,,,been,,•carried out in the 

pas.t·,by-'•ctjs:t~llzation.~"from' i, s6lut±01i~: · '.This:,"could·,not very,,,·.well .. be •avoided 
for:·. inorgari±cf.'.i:substa.nces;;'/howeve.r, . :sloar·:. and: Menzies317 recommended tha:t the 
c:ry:stallizfrigf·~teriaJ:-· be%rought.'into;~contac.t· · with ·the · carrier surface by 
means '1of ·vacuum~'stibl:imation. '· It was' found . in much of the· previous work that 
the choice of solvent_ used was·. extremely important in determining . whether 
overgrowths were observed. • 

· Sublimation 'has 'been found to be much more suitable than solution expe­
riments as -a means of bringing the two components together. The sublimation 
is carried ·out by placing a few milligrams of the volatile substance to be 
adsorbed on a.microscope slide. This is surrounded by a glass ring from two 
to four millimeters high on which is supported the crystalline carrier sur­
face. The e_ntire preparation is then placed on the hot bar at a temperature 
hot enough to cause sublimation of the volatile component. The experiment 
may also be carried out in the hot stage so that the condensation of the sub­
limate may ,be observed during heating. The ease of sublimation of many 
organic compounds may be found in the Identification Tables (see page 253). • 

In those cases where sublimation is not possible the component to be 
c=ystallizeo is dissolved in a solvent having a low dielectric constant. 
Very small droplets of this solution are then allowed to evaporate to dryness 
on the crystal surface. 

A. Molecular Compounds as Contact Layers 

Willems 318 has shown that the chemistry of formation of oriented over­
growths is related to the formation of molecular compounds. A number of sys­
tems have been investigated wherein molecular compounds had been reported in 
t~e literature and in nearly all cases oriented overgrowths were obtained. 
I: is quite apparent that the crystal structures of the two components show­
ing overgrowths must bear a definite relationship. Seifert 319 calls this a 
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one-dimensional structural analogy. Further x-ray work should· be done on the 
structures of components of systems showing addition compound formation and 
oriented overgrowths. 

It is necessary in these experiments to try several different tempera­
tures before deciding that overgrowths do not exist since many systems will 
not show overgrowths if the sublimation rate is too high. 

Figure 126 shows the oriented overgrowth of quinone on pyroga1lol with 
the corresponding composition diagram. Figure 127 shows the oriented over­
growth of camphor on hydroquinone. Camphor also shows a number of irregula~ 
unoriented crystals between the oriented sublimate. 

B. Mixed Crystals as Contact Layers 

Neuhaus320 has observed oriented overgrowths as a result of mixed ·forma­
tion. In such systems the strongest tendency toward orientation will be 
shown in those systems where the two components show solid solutions over 
their entire composition range according to Types I, II and III of Roozeboom. 
This does not mean, however., that systems showing Type IV or V cannot show 
oriented overgrowths321 • It is even possible in certain cases for· the fo~­
tion of an oriented overgrowth to initiate growth of the unstable form. 

Crystals of p-chloroiodobenzene316 grow on the carrier surface of p-di­
chlorobenzene I (Figure 128). p-Chloroiodobenzen~ shows a continuous .series 
of solid solutions with p-dichlorobenzene II according to .Type I. According 
to Wi.lplems the contact layer between the carrier surface and the condens;L.ng 
compo~ent will be made up of the same phase represented in the compositi,on 
diagr.µn. In the above case the carrier surface A will change at the contact 
layer ~to mixed crystals with gradually increasing concentration ·of B until 
finally the crystals are made up of pure B. · T 

When the order of the experiment is reversed so that p-chloroiodobenz·ene 
becomes the carrier surface, then the oriented overgrowth of p-dichloroben­
zene crystallizes in the enantiotropic modification Il wich is stable below 
29°C and which is isomorphous with p-chloroiodobenzene. 

The oriented overgrowh of pyrene on phenanthrene322 can be considered to 
be due to mixed crystal formation since in this system three mixed crystal 
phases appear; the mixed crystals in the middle concentration range corre­
spond to a stabilized intermediate phase. 

In certain cases it is impossible to ascribe the formation·of oriented 
overgrowths to molecular compound or mixed crystal formation. Willems323 , 
for example, has observed oriented overgrowths of hexaethylbenzene on chlora­
nil. An oriented overgrowth may therefore be obtained even in those cases 
where the melt or solution of the two components shows no color attributed ~o 
the molecular compound. The crystal front of chloranil will often nucleate 
growth of hexaethylbenzene in a mixed fusion. The system phenenthrene and 
hexaethylbenzene found by Willems3 23 to show oriented overgrowths pos­
-sesses neither molecular compound nor mixed crystal formation. 

Although the literature had indicated that oriented overgrowths involv­
ing roughly spherical molecules (camphor and camphorlike substances) are very 
rare324 .a number of new examples have been reported32 5 • dl-Camphor, d­
borneol, isoborneol and bornylchloride form oriented overgrowths with numer­
ous phenols and nitre compounds (Figure 127), Oriented overgrowths of borne­
cl on acid amides have also been found. 

UM00013466 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2212 of 4460



126 Liturature Survey VI-VII 

') E. Mit&ehalicli. Ann. de Chim. ct Phn. 2. Serir 19,350 (lS::?lJ. 
') E • .JI iucl,uffrJ,, Berl. Ak:i.u. Ai.hand." JS:?:?, S. 43. 
1

) F.·H'u!aler;u. / .. -!-iwi9, Ann. d.,Pl~a.rrn~zie:3, 249 (183:!).. ' 
') .\'. oon Kobcharou:, Bull. • .\cad. Sc: ·'st.; Petersburg 17, 273 (1858). 
•) E. Jungflei8cl1,'A1m. de Chim .. et Phj·,: .,i; Serie 15, 2.::9 (1808). 
1

) 0. ~mann;))is.."Crtn.tion· Stra13bnr,: 1S70;. Das Kristal!ian.tionamikroskop, Brau11-
110lr,.-eig;_. XPrlli;%:,\'icwo¢;'._l!)IO: '.' .: I . ··,,_. · 

') W • .K~~;iZ'.fp~~ CbcllL 18,.170 {1895); 
1) Ji. Ta7!'_~n~;?;,,-phys, Chem. -82, ,172,(1913). 
1) .J. Smil.!;"'Zl'p!iya;,Clumi •. 76,421 {1911)/ . 

lD) N. J; ~wger,';Ameril!fucril.l. 33, 'IOl'(i~S). 
11) E; But'i4,u; G/H; ·Romt:r, Z; phys. Chem:.'B-22, 267 (1933j. 
ur W, Nfiliad:i, Tecluilli-IndUBt.rie u. Schww.. Chem. Ztg. 26, !la (1943); Mitt. Na.tur . 
. Ges.',~~~~; ~~ qlt':4),.' .. ' ' ', ' ; ·•'• . ' ' . 

uj J/tt;n;;.;~~;;1A,'Notio11 d'Eapece ~;n: Chimie, Go.utlii~r-Yillars, Paris 1928. 
"l ,,2"~;,Zf ~~-Chi!m.\·Beri~hte 21, ~Q40 (lSS~)j 27, 54.7 (1894): . . . 
111:1C'Scha'umiCliem.-ztgi38;-2S;:c1014)';fLieb,Ann;'Ut, 1a1 (1916): 
Uj -_,'/A~i«.riJ'ii.,K~Sauium;,Ber,-Dtach.chein.· Ges. 62;.16'.l. (19.29) • 

. 1'J,P:~,J>,jefifff, 'Ikr--Duch; chem::~ 48, 177'.1 (1915);~49,2426 (1916); 51,654 (1911!): 
· .• J;;pr; ~'.'(2)'109, 191 (1925). ' . · , .. · .. : -· · . 

11);,.H;:.Siol/fie;/Liilb. Ann'. 37:4, 237 (llHO); F. Ewmlahr n. Jr. Has, z. phys. Chem. 
; J73~~249i(iil3$)'. •;' • . . ,, · ', , ·.·. ••. . · · 

">:c}l:h:j~~;'C. r • .\.cad . ._&. 158; 1691, (191'); 170. 1261 (1920}; 178; 948 (192.i); 
,. ,, BL, Soc: Chim. Fr:mce,(4)39, 905 (1926). i ,, · ··, · • . . 

•) Cii:Wewa:nd;;J..iebf.Aim. 449, 29i(U>26);.Ber. Dt.ach.chem. Gea. 62,602 (1929); 
· , -Licb.,Anni:,469, 2!5 (1929); Chemischc ,Morphologie, AkAd. ,;·. Oes. Leipzig 1941. 
ii) c.:Dijfffi.~'u. £Gil!et,.C. R. Acad.' Sc. 183, 746 {1926); Ann. chim.: 9. Serie U. 

· -~ili~F~~~~iJi:-~··~~. ~· ,,_,, - . 
9 f .:it/Ba~•;:Lieb. ~.,492, .65-'{1932);'Ber. Dtach:..e.bem, Gea. 43, 1665 (1910) . 

. 9 ) 'E. Biilrriann., Ber .. Dta~, chem.. ~;!44, 853; 3150'(1911). 
11 j'B . .R~~:-Z,;pnya._·Chem. 28, 288 (1899); Die heterogenen Gleichgewichte, 

Viowegi;Br&unschweig 190L . 
D) R. Lt.u:a,.,; .A.zm. de Phys. 10. Serie 9, 3Sl (1928). 
=-i J. Timmermaiaa, J. Chim. phys. 27, 401 (1930). 
ml J. Tim~ u: L. D,:f/et, Le polym.orp.bisme des composeea orgruuquoa, Paris 

.. Ga.uthicr-Villarii• (1939). • 
:u.1 .d. &u; zrPhY!ik 1, 204.U920J. . 
11) ·.A. Rei&, Ber, dtsch. · chem. Ges. 59, 1549 (1926) . 

. DJ. W.· . .f. Bridgman, Proc. Amer. Acad. Sc. 52, 96 (19m). 
'"J W.,Ostu:ald, Lehrhuch d:. Bl,lgem..; Chem'. I;'Leipzig 1SS5, S. 6!1r,. 
21 ) 0. Luiinann; llcilekularphyaik. Engelma.mi, Leipz.ig,188S. 

· 811 ) .,t; E.o./ler, Beri:dtsch. chem. Ges. 75, 998 (1942). 
:rr) .d. Koflu, c:h_em. Ber. 1,14; 3i6 (1951). 
•) K. Vuatm~, Bull Soc. chim. Belg. 43,513 (lll34). 
"") R. SCMnl:, Z. ph~11. Chem.. 33, -445 {1900). 
aD).G. Tammann, Agr;rega.uustbde, Yosa, Leipzig 1!122. 
DJ ·w. Jrahl, Prue. Roy. Soc. London A 87, 3!?, (1913). 
41) L. Dcfiet, Bull. Soc. Cl.um. Belg. 49, 42 (1935). 
UJ G. Tammann. Z. ph~·s. Chem. 75, 75 (19tl); ~aturo;i-iss. I, 10:?l il913). 
") P. W. Bridgman, Proc. Amer. Acad. Sc. 52, 57 (1916). 
"'! L. De/ft!, Bull. Soc. chim. llelg. 44, 87 (1035). _ 
"") L. Dt/iu, l!epen.oire des Composell orga.uiques Pulymorphes. Dei.<.JCr, Ll~c 1942. 
61 ) .a. Ko/la, Mikrochemie 34, 15 (1948). 
a) A. Kofk:r, llikrochemie 33, 4 (1947). 
49 ) .A. Wcstgren u. G. Phragmm, z. anorg. &ll!;em. Chem. 175, l'IO (l!l:?ti). 
"°) Jr. Eitel, Z. Kristallogr. llinera.l. Pcuo;r. Abt. A 64, 535 (lD!?i). 
"I .Jf. E. l,'ahmitu, Ane.lyoe dL's lliti~rea cri.dtall.i.seee Rayons X (Pari!I 1936). 

UM00013467 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2213 of 4460



Literature Survey VI-VII 

'°) T. Suwon, Z. ph~-s. Chem. 39, 385 (1038). 
r.o) J. J. Trilla.t, Les Applications dca R.eyona X (Paris 1930). 
"") If. A. Yager u.S.0.Morgan. J. Amer. chem. Soc. 57, 2071 (1935). 
") A. E.ofler, Ber. dtach. chem. Gea. 76, S71 (1043) • 

• 60) .-i. Kofler, Arch. Pharm. u. Ber. Dtach. pharmu.. Ges. 281, 8 (1943). 
3') K. Cl11J1iw u. G. Faber, Z. phys. Chem. (B) 51, 352 (l9-l2). 
"') A • .Kruis u, .R. Ka.iwietc, Z. phys. Chem. (B) 41, 42i (1939). 
u) F . .Ri,me, Z. Krist. (A) 83, 2:?7 (193:?). 
"") E. Juti u. H. NitLu, Phys. Z. 37 435; (1936), A. Kruia, K. Clu.riw, Phya. Z. 38, 

510 (1937). . 
• 1) U. Del.linger u. A. Koc-kndorfu, Z. Phyaik. t 16, 576 (1940). 
"') l'. Hall4, Krisr.allchem.ie u. Krist.a.Upbyaik met&lli.scher Wcrkswffc, Ambl'Ollius 
. l3a.rth, Leipzig 1939, s. 257. 
u)-iJ. OU, Ann.. Physik, 85, 81 (1921:l), 
.. ) C. JI. ScAwah u. E. ScAwah-AguUi.di&. N11tunrib. 29, 134 {1941). 
u) A. Kofler, Ber. dtacb. chem. Gea. 76, 871 (1943). 
11) JI. Bra'fl.tUlii.Uo', Mikrochemie 32, 33 (1944). 
17) G. E.urd.ju'l'l&01D u. G. Sadu, Z. Phys. 64, 325 (1930). 
11) F • .Mac.hatacAl.:i, Grundl&gen der &llgemeinen lliner:r.logie m1d Kriatallcbemie, 

Springer, Wien, 194.6. 
'") W. Borehm u. LeoMarut. Na.turwiss.. 24. 412 {1936). 
'°) G. Wyroubofl, Z&hheicbe Arbeiten in Bull Soc. Franc. Mineml. 1890-1913. 
11) G. Friedel, Le~ns de Criat&llognphie, Bel,!8r•Levmult. Pa.rill 1926. 
11) F. W • ..&u1h, Americ. Journ.. Sci. 27, 273 (19:U). 
ts) J. A. Bt.d.mll, Z. phys. Chem. A 169, 75 (1934); Re&ktionsf"ahigkeit fester Stolle, 

Leiin,ig 1938. 
") G. iliiJ.tig, K.. Koater}um, O. lhevkovsky, Kolloid. Z. 89, 20:! (193!1). 
11) W. Schwart:, Beimlge zur Kenntnia umkehrbarer UmwandlW1gen polymorpher 

Ki>rper. Gtittinger Preisachrift 1892. 
'") K. Sehoum, Lieb. Ann. 462, 194. (1928). 
") K. ScAa.um, Z. Elektrochem. 46, 224 (1940). 
'") K. ScJ1ading, Beitrage zur K.e=tni.s der polymorphen Karper. Dislfflrta.t.ion Marbunt 

1910. 
") A. H. R. Muller, Z. phys. Chem. 86. 177 (19U). 
"°) H. Laut., Z. phys. Chem. 86, li'l (1914). 
11) L. Kofler u. E. Lindpaimnu, Mikrochemie 24, 48 (193S); E. Lindpaimnu, :Wk:ro­

chemie 27, 21 (1939); A. Kofler, Ber. dtach. chem. Ges. 76, Sil (1943); Z. Elel..-tro­
ehem. 50. 200 (1944); :Mikrochemie 33, 4 (1947); 34, 15 (1948); JI. BmlllUlatter, 
?tli.krochemie 33, 25, 127 (l94i); .A. Kofler, Chem. Ber. 84, 376 (1951). 

12) F. Genie=, J. Clum. phyaiqui, 2, 159 (1SS3); 3, 58 u. 286 (1884) 4, 349 (1885) . 
.. ) R. 1:. La.,,1en u. G. Ta.mmann, Ann. Physik. 10,879 (1903); Tra.ve:rs u. de Goloubinoff, 

Rc"I'. l\letallurg. 83, Nr. i (1926). 
"') C. N. Fenner, Z. anorg. Chem. 85, 169 (1914). 
116) A. H'e&lgrcn u. G. Phmgmrn, J. lron Steellust.119, 159 {10.24); J'. N.Goldacluni.d.l, 

Naturw. 20, 337 (1932); G. Schios&enbe:rgu, Z. Krisbllogr., lliueml. Petrogr. Abt. 
A 98, 2.59 (1937). 

•) P.. Griuem.a.,rn, Di.isert. Leirzig 1917. 
111 ) H. Bli1ter1d.orf, Z. Kristo.lloiµ-. :'llinera.l. Petrogr. Abt.. A 71, 141 (1929). 
") W. Eiul, Physil:o.liache Chemie d. Silikate, Leipzig 1941 . 
.,) B. Roouboom, Z. Pbysik. Chem. 30, 413 (1899). 
90) .-t. Koller, Z. El~ktroehem. 50. 104 (1944). 
81 j A. Kofler u. JI. Bmnd&tiilter, Z. phrs. Chem. 192, 71 (1943). 
11) P.. l-" ogel, Die hetcrogencn Gieichgewicbte, A.knd. \"erlllf!:Bge'll., Leipzig l 93i: 

G. '.l'a.mnunm, Heterogene Gleichgo .. -ichte, \"osa, BraWU1cbweig 1926. 

127 

UM00013468 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2214 of 4460



-128 ,Literature Survey VI-VII 

:' ·. 
• t ,· ' : ~: -~·· •• ~ • 

. 93) 0. Wniann,,z• .. iris~li~gr. "lline~iil'.·_Pcti-ogr'. Abt.. "A' 1~ 127 (1897). 
04);:.u. Volmer, ~ritik der ~~~enliil_il~ng.;•A)uu:t' Verlagsges.','Leipzis 1039. 
15): P.Otlim"ef:,1z; anorg/Cliem,,.91;:209.;"_"(1915);· G.·Koni/eld(l\lon.a.t.sh. Chem. 37, 

.. ;: .. -~~1(t1:.~_{;,ii~i:.~Yl1~;~ti~itf\£~;JJ;iiit · --_ ·; 
•?) Q • .ilfaafng, Lehrb11~b :,!fet_al!ge.mei~i~;\,!e.~ll;;u~de.yer!~g Springer, Berlin. 1950. 

'tBt~:.E--s~~e;,{_M~r,a.,l,1:lf,11-~gct~~~W1iP.!1~>;:_;,{·,:::C{ ' . '. . . 
. ~)f {l_.t ll;eygaj&di :ChclllJl!!=he,_l!orpholog1e;/Le1pa:ig _19.iL : ·, ,:-,':· . 

:5rr~i~i~ _ y,~!i!ii?:Il~~\;k~!!f\ -.: - .. 
. ) .J,,_;,.ilfiiy,:r,'u;;,~_.;,?t· _a{;, i,;Morg, Ch~~;~1_7; 2.>7 (1934);;~22; 3Sl (1935); E. B,ilnt.an 
:. ';'iC.Ai'.J.lil; ~ojig'da.i;skiff~'.ide,iisk;,\'Se,IBim~; mat; fyu:~~dd::1g; 4:(1932), : ·, 

11"'): Jr. T;;'P.ii:luiril8;-'E;t,KirL~id: li,;C/·Huti,-J. 'Ameri·_:chem. S~, 58; 2243 (1936); 

·-,-:i:/;. _: __ :f:·, 

_l'h'jlillt der fesien'Korper, II, 2ti 

111) ,'T!ii,.3falj.,jt, ,J :;chem. 5oc;; lend~' ~931,'.2'.7,96. . 
•~).'J. '8m"4;~/.:i:bcm.,Soc.J,oildc:m;',1~2, _737/ · ., 
111) C. 'Pbill_ipa_ u. ~; '.Mu1n/on:!;J>i:hem; Soc; J#idon, 1934.1657. 
·ln) F. ~P._!8-la,Toiir.,;c; P.;heud. S6a,nces'!icniil<sc. 2!11, 279 (1935); 202, 1935 (1936); 

.t 208;' 3.04. (i93~) ;d:Ai Polymorp'liisw(des Acids' gro.s; l'a.ns 1036. 
~) F,Fra~ u,;G. ii: P,ipir,J;Amer.c~m:.Soc;lit, sr.i'(l039). 
1:!) _ IJ'. Ga~., ]f-, m~,,B~g-\l. A.:IM; King,;J. chem. Soc. London 1931, 1533. 
1~) · lLKi>Wuias;,z:,i:;,Jektri>j:hcm. 46, 501·(1940).'·.. _ . 
llD) • .f. • .M ~Uer, ,]¥.r f~Jriirpcr, Hiri~I/Leipzi:;. 19:lS; · ' 
"') T. ,lfaZHn u. :llitarb., J. chem: Soc.· Lorido1i (1937) 1409; (1939) 103, 577, 11,U. 
•ti) J. Jf. _.Robuuon,-Chein'..Re\". 1_6, 4li,JlU3,5); Proo; Roy; Soc. London, (A) 146, 

'473 (1934);.150, 348 (1935); Xature 134,'3SI, (1934); Z. Krist. Strukturbericht III, 
685, 'i49. . ' . 

12') J. O,;trcmii1-,s/en-.il:~, J. Soc. phys. rues; 4f 5~ (1010). 
""i J.:.v .. Rabert&cm. JI. Prasad, J. lfood,rnrd. Proc. Roy. Soc. London (A) 154, 187 

(19:JG); Z. Krist. Sturkturucr. I\', !!!19. . 
mi A. Kofler 11. JJ. R_randsliiUer, Z. ph:·s. Chem: (A) 190, 341 (104:?). 
t:1:J S. Onrdli u. Cul:o/r,ri, Rend. Acad. Lincci- B; I' (lS99) 579: Gan. cb.im. ii;;a.l 29, 

11 263;· .K • .Beel:. Z. pbysik. Chem. 48, 65u (l!l0-1.); p; Pasml u. I.. Xormand, Bull. 
Soc. diim. H) 13, 151, :.'07, S,S, (1913). 

, .. , }'. Dt1pr\· la Tour, C. r. Acad. Sc. Paris 191, '1346 (1930); 193, lSO (1931); Ann. 
Phys. X. 18, 199 {1113:?J. 

1Ml L. u. A. Kofler, :Wkro-llethoden·zur Kcnnzcichnutig org&niseher Stoffe und St.off, 
gem.iiocht:. i::;ni\"cl'!lit.li.taverlni; Wn.!;t!er, Innslm1ok l!l-&S. 

UM00013469 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2215 of 4460



Literature Survey VI-VII 

'") Ir. G. PenloJ;. Duoa. U11.h·. Gromingeu 1942; H.J. Bad:er 11. il,·.c. Perdol:, Rec. Tr. 
chi.Ill. P.-B. 62,533 (1043); W •. G. Perdol;; u. P. Terp,&tm.. Rec. Tr. chi.m. P.-B. ii2, 
687 (1943). 

UIJ H.J. Baclur, Chem. Weekbla.d 29, 46, 277, 686 (1932); Ne.turw. Tijdachr. 14, 73, 
175 (193!?); Chem. Zbl. 1932, II, 1121. 

117) K. Ciu.nu, Z. Elel..--trochem. 39, 598 (1933). 
121) J. Pirsdi, B. dtach. chem. Gea. 70, 12 (1937); Z. 3uorg. Chem. lil, 51 (1938). 
m) Ch. Finbak, Tidskr. Kemi Bergwa.esen 18, 101 (l03S). 
1"") J. Timniennaiu, J. Chim. phya. 35, 331 (1938). 
ml L. O.Fudw-, Bull. Soc. c.hi.m. Belgique, 49, 1!?9 (1940); 44, 17 (1935); 45, 685 (Hl:ltl); 

48, 299 (1939). 

Wj .~. wn du Vloed, Bull. Soc. chlm. Belgique 48, 229 (1939). 
1P) P. IValdm, z. Elektroc:hcm. 14, 713 (1908). 
'") E. Euckm, Z. EleJ.."trOOhem. 45, 1.26 (1939). 
111) .A. J!uller, N~ture 129,436 (1932); Helv. Phy.. Acta 9, 626 (1936). 
1") J. D. Bemal, Nature 129, 870, 193!?; Z. Krist.. 83, l~ (1932). . 
ml S. 11. Hendrid:4, Z. Krist. 74, 29 (1930) •. 
1") K. F. Bonhoeffu u. P. Harlet;J:. Z. phya. Chem. B 4, 136 (1929). 
1411) K. Clu.riua u. K. Hilla, Z. phys. Chem. B 4, 158 (1929). 
UO) L. Pauling, Physic. Rev. 36, 430 (1930). 
m) Kl. ScAa/er, Z. phys. Chem. B 44, 127 (1939). 
'") G. Ei~ Z. Physik. 115, 1578 (1940). 
=) A. Smiu, Z. phys. Chem. B. 52,530 (1942). 
™) .d. Kruu u. 11. KaiacAew, Z. phya. Chem. B 41,427 (1933) •. 
1u1 J. JI. Byji-od, J . .& • ..4. Ketelaar, J. Amer. chem. Soc:. 54, 6!?5 (1932). 
IM) T. C. Kraed:, S. B. Buui.ricJ.:I u. A. Pomial:, .Nature 128. 410 {1931). 
"') IV. ]l~owacl:i, Helv. ch.im. Acta 29, 1798 (1946). 
IM) F.2.CYflib, :Kederl Tijdaohr. Naturk..8, 55 (1941); E • .A..Kltuen4 et H.J. Bacl:er, 

Rec. Tr. chim. P.•B,61, 513 (1942); W.G. Perdohnd P. Terpd,o,, Rec. Tr.chim. P.-B. 
62, 667 (1943); W. NotlJad:i, Mitt.. m.turf. Gea. Bem (N. F.) 2, 58 (1945). 

&») M. C. Nevirurger, Die Allotropie der cliemiscben Elemente und Ef3ebnisae der 
Rontgenkunde, Stuttgart 1936 (mit mhlrcichen Litera.turang11.be11). 

1"°) F. Halla. F. X. Boach u. E. Melil,.Z. phys. Chem.11, 455 (1930). 
m) P. P/eifjer, Orgau.ische Molekwvcrbi.ndung:en, Enke. Stuttgart, 2. Au.fl. 192'i. 
'"') F. If cfo, Chemische Koord.ina.tionslehre, \ 0 erlag Hirz.el, Lt-ipzig 1950. 
1 .. ) .A. Kofler, Z. Elektrochem. 50, 200 (19.U). 
114) E. Heru:.l, Ber. dtsch. chem. Gea. 57, 1559 (1924); Liebig& Ann. Chem. 451, 179 

(1926). 

111) E. B£rlel u. J.:. JU»;,er, Z. phyeil.. Chem. .l:l II, 84 (1930). 
111 ) M. Heilbron 11. S. Buel:. J. chem. Soc. London. 119, 1500 (1921). 
•r.) E. Buld u. IJ. Fran!.:, Z. phys. Chem. (B) 27, 460 (1!134). 
111) A. Werner, Le!ariJuch der Stcreochemic, Fischer, Jenn, 190-l. 
111) F. Reiniuer, Sitz. Ber. Acnd. Wis. \\"ien 94, 719 (1686); 97, lG7 (lSSl:i). 
"") 0. Lel,mann, Z. phys. Chem •• 8> 5, 4:?i (lSIIO). 
ml D. l'orlii>ider, Clacm. Krist.allographie d. Fliiasigk., A®d. \•erhgsg,...., Leipz.ig (1924). 
ml C. Wcy:;-1111d "· R. GaL/er, .Z. phyi•. Chem. (B) ¢4, 69 (Hl39}. 
m) P. Groth. Chcmiliche Kriatallographit!, En,..""Clm:inn. Leipzi::; _1910,3. Tell, S. 53:l. 
"') P. Groth, ebd. -L Teil, S. 85. 
'"') P. Groth, ebd. 3. Tell, S. 553. 
m) Ji. Haaa, :.llikrochemie, Pregl-Fc .. Ucbrift 1930, S. 89. 
171 ) J:. Hertel, Z. phyn. Chem. B tt, !?79 (Hl3l); 29, 117 (19:15). 
'"} r.. Fi11r.hu u . .-1. Eofler, Arch. Phann. u. Ber. Pt.sch. phlmna:.. Geil. 270,207 (193~); 

.ti. Ko/le,-, llikrochemie 33, 4 (19.;.7). 
m) .ti. Kofler u. JI. Brand.&WJur, llono.tah. Chem. 78, 65 (1948). 

129 

UM00013470 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2216 of 4460



130 Literature Survey VI-VII 

18") 0 • .Lt.lmumn, Z. Krist. ·Mus, Petrogr. Apt. A ! , 127 (1697). 
181) ff. Kofler, Mow,i.tah, Chem. ~O; 094._, (19.\9). 
11:) :A.-'Koflu, .Mikroohemie 15;·319 (1934). 
112) .L. u •. A. ·:E.oflu u. A._· JJayrhofu, Mikroekopische Methoden in dcr Mikrochemie. 

Hoim, ":!en und LeiP,:r.ig 1936: . . . . · · · · 
114) . .L.:Kofl,u· u. W. DeniJJadi, Arcli. Pharma:. Ber. Dtach. pharmu. Ges. 270, 153 

(IQ3!?). .. . 
i 111J L. ;,_<A.'., Koflu, Bez:'..dtach._ chem; Gea'.,76, 246 (1943). 
111) A~ ,Kofur-:u. A. Hinuicliil.d, Hoppe Seyler; Z. phyaiolog. Chem. 224, 150 (1034); 

llikroc:hemie 15,:55,(1934),. · · ,f."· . : -: 
ml ll.':Bi'ii~ttu,'Mikni~iiei:irie 33\' 2s (i9'7). 
111) L.,u:C4~,~ofler; Mona~ Chem.,78, :23/(l~~), 
111) A; ;K~flu: ti/J/1 Bra_~. ~. phys. Ch.em_; A 192, 60 (1943). 
''°) ¥--'Bm~,-~oru.i:t.illi. qi~~77;-'7],(l9.4?): .. ',, ',-· 
101),F'~Francis,u. 8. H~. Pipei-i J.' Amer. chem;.Soc. 1m lm'(l935). 
112) C. Phillipa_-u.)1..J/.il.mjcml,,_J. chem:- SOC:.'Lon'don:193,&, S. 1957. 
113

) .i. u. ~ KciJ1er:· limiauii£'.Ch1:ni: 7f/;13'ci~>- • · · 
lM) 0) Baim, Krist&llclit;mie; Stemlropf; Dresd.en-Leipzi.g 19'1. 
111) :Jr-;. KW!a,,:A..nge:wiuidt.e Gjtterphysik, De''.Gruyter, Dresden-Leipt.ig 19.\l. 
ue) p;· Debyi; L. ·.Br.u:ilog,i.a,' F. Erh,arrU, Phyiull Zi 30, 84, 52-& (1929). · 
1") II; .MlirJ.:,: Ber. dtsch. chem. ,Gea.'57,.18:29°:(192.1); Z. ange~. Chem. 44, 125 {1931). 
118) O:.Ha.ud ~ K.' Kringstad;,Teknis1",Ukeb~ Oslo 1s; 230,<1931). 
111) 'Chr. Finba~, lj.Q. J!ai.tel; Z: phriwc- 'Chem.'36, 301 (1931). 
-) K7"Clu.s.i~;.'Z;/ph)'~'.Chem.A,li~il:i 3;:41:(1929); K~Cl~u u. .A. Perlicl:, ebd. 24, 

31"3 (I934)';i.d]E~niebcL,39/371'(19?8);:Chr.'Finbiili,'i'Arch. Ma.th. Na.t.umdensk 
·{'B}'4~:·Nr; i-','(i93S)"'.ChemtZbl':1939':l/2563 · · 's':·: : · · 

=f.~::!la~¾~~~3~(:~~~~:9:)~:. ::~· Ber. 
'dt.,ch. ch~m,>GeL 57, 1$20, (1924). ' 

:o&> P.. w~ ~ Phys, 1(fi4i'c)s31J. 13,453 c19321. 
=) J • .M.;B,jooiit,, v;B.Kol,L--mrifu u. C.H • .MoeGil.lavry, Rontgena.nalyae. v. Krist&l­

len, Spri.n.,.~r;' Berlin' 1940. . . 
9 ) P; Niggli,.Lehrbuch der Minemlogie und Kristallchemie, Bonitraeger, 3. Au.fl., 

Berlin,19:41, s. 693 • 
..,) P'.Groth, Elemente der chemischen und physikalischen Kristallogmphie, Oldenbourg, 

M:iinchen-Berlin 1929 . 
..,.) J. JV. llelgua, Z. physik.. Chem. 3, 55!? (1889). 
101) Ir. l\" anal,, Thcoretische. Chemie, Enke, 7. Aufl., Stuttgart 190G. 
110) P. Grotli, t"ber die llfolekula.rbescha.ffenheit der Kristalle, Yiinchen lSSS; F. Rinnt. 

K. Jb. Min. I, l (1894); C. H'la.v:a.ucl., Z. Krist. 51,416 (1913); V. M. Gold1chmidt, 
Natun.. 14, 405 (1926); F . .Mach.atachL-i, Z. Krist. 73, 123 (1930); H. Btrunz, Z. 
Kr.i.at. 94, 60 (103G); F . .MacJ.aucli.J.:,, Z. Krist. 103,224 (19-&l); B. Strun:, ~aturw. 
30, 526 (104!!). 

111) .F. JI. Gold.schmid.l, Geochcmisc:hc Yerteilungsgeset:Le der. ElemeuLe, Kristionia 
19!!3; Krisui.llchem. Fortacb.r. Mill. 15, ':'3 (1031). 

:i:) F •• 'l!acliatscl.l.-i, Isomorphie und ll.i.schkri;;tallbildung, Geol Fiirening. Stockl1olm. 
Forenhandl. 54, 319 {10:12): F. G. Grimm, R. Brill. C. C. Humann u. Cl. Pum 
Xaturmss. 26, 20, 4i9 (lOJS); F. I.area, Xaturw. 27, 65 (1939); Z. Eletrochem. 45, 
!? (1930); Jr. llume-Rothr:ry, Structure of :\lctals and Alloys 19.fi, London. 

213 / B. J1cxr..eboom, Z. ph,rsik, Chem. JO, 145 (ISO:?). 
114 ; G. Tammann, Heterogcne Gleicbgewicbte. \"ic'l'l"eg, Draunachweig 19:?,1. 
11.1) F. Jrc.Uuont, Fortschr. llin., Krist., Pet~. 2. 74 (1924). 

UM00013471 

NOVARTIS EXHIBIT 1517 
Novartis v. Regents, IPR2023-01347 

Page 2217 of 4460



Literature Survey VI-VII 

:OO) H. Hauen, Der Aufb:i.u der ZweistoITlcgierungen, Springer, Berlin 1936. 
=-1) M. Bra.nd .. diiller, MOI111tah. Chem. 78, 217 (1948). 
:O) M. Brandmuler, Moll&tah. Chem. 80, l (1949) . 
... ) 1,/. BmntktiUJu, Monat.sh. Chem. 76, 350 (1947) . 
... ) M. Brandatiuier, Z. phyaik. Chem. 192, 76 (1943). 
""') F. Lai,u, A.ngew. Chemie 57, 29 (1944). 
*) G. Grobe u. E. Scliit.dl, Z. anorg. Chem. 194, 190 (1930) . 
...,) U. De.lali.111Jer, Z. anorg. Chem. 194, 223 (1930). 
181)° II'. Hu--Rothuv u.S. W. Rowtll, J. Inst. Met. London, 311, 137 (1927). 
111) C. Jragner u. Tr. Scholtl;y, Z. phys. Chem. B 11, 163 (1930); ebd.. Bodenstein• 

Festschrift 17i, 1931; ebd. 22, 181 (1933). 
111) P. Gaubert, C.R. hebd. Seances .Acad. Sci. 142, !!19 (1906); 204, 599 (1937). 
111) P. Gaubm, Bull. Soc. franc. MinenJ. 17 (1894); 18 {1894); 23 (1900); Rev. Gen. 

Sci. purea appl. 121,361 (1926). 
111) A. Joh"'80fl., N. Jahrb. Min. 2, 93 (1903). 
no) 0. Lehmann, Z. physik. Chem. 8, 543 (1891); Wi.t.demanna Ann. Phyaik 51, 

47 (1894). 
121) Jr. Ruger,, Z. phyaik. Chem. 12, 615 (1893). 
a:1) B.. Man: u. ir. Wen.I:, ebd. 611, 104 (1909). 
•z:i) H. Seifert, Z. Kristallogr. MinenJ. PetrogT. Abt. A 96, 111 (1937); 102, 183 (l94Q); 

Die anomalen blischkrist.DJle, Fort.Behr. M.inemL Kriste.llogr. Petrogr.19, 104 (1935); 
20, 324 (1936); 22, 185 (1937). 

"") .A. Ne'IU!llu, Z. Kristallogr. Mineral. Petrogr. Abt. A 97, 28 (1937); 103,297 (1941); 
104, 197 (19'2). 

11') H. &nm; Na.turwia. 30, 5!!6 (19-&.2). 
a:&) B. Steinmm, Fort.Behr. Kristallogr. Mineral. Petrogr. 9,551 (1924). 
111) II' }lowad.-i, Mitt. d.. Naturfr. Ges. Bem 2, 43 (1944). 
121) .A. :A'e'IU!lltu, Z. Krista.llogr. MinenJ. Petrogr. Abt. A. 101, 177 (1939), 
111) Gottinger Isomorphieheft. Angew. Chem. 57, 29 (l 944). 
:30) B. G. F. Wi.ulu, Struktur und Eigenacha.f\en der Krint.alle, Springer-Verlag 1950, 

Berlin-Gottingen-Heid.elberg. 
131) V. M. Gold.achmidl, Fortachr. d. Min.en.!. 15, n. 73 (1931); H&ndworterbuch d. 

Natur~. (2 A), 5 (1934), Jena. 
""') F. Lavu, Z. Elektrochem. 45, 2 (1939). 
133) G. BMlni, Feste Uisungen, Enke, Stuttgart 1901. 
""') H. Grimm, Natunriss. 17, 535 (1929). 
I») .A. Siad, Ber. dtsch. chem. Ges. 42, 2059 (1909). 
ae) H. Rhanboldl, J. prakt. Chem. 111, 242 (1925). 
-) D. Vorldndu, Ber. dtsch. chem. Ges. 40, 1429 (1907). 
DI) H. G. Grimm. M. Gunther u. B. Tiu:w, Z. pbysik. Chem. Abt. B 14, 169 (1931). 
""') H. Leuri, H. Bambeck 11. Jf. Lege., Ber. dtach. chem. Gea. 69, U52 (1936). 
" 0) L. Kofler u. H. BilbeJ.:, Mikrochemie 9, 38 (1931). 
~ 1) .A. Luuringhaua u. K. BauacJ.ild, Ber. dtsch. chem Ges. 73, 145 (1940) • 
... , H. Rheinboldl u. S. Mathia.a, Ber. dw:h. chem. Gffl. 73, US {1940). 
"') A. Kofler, Z. phyaik. Chem. Abt. A 187, 201 (1940). / 
"') L. u • .A. Kofler, Ber. dtsch. chem. Ges. 74, 1394 (1941) . 
.. ,) G. Tammann u. Latus, Z. anorg. Chem. 172, 65 (1928). 
m) A. Ko/ler.Z.physik.Chem . .Abt. A 187,363 (1041); Xaturwiss. 31,553 (1943); Z. 

Elcl.:trochem. 47, 810 (1941). 
"') E. Kordu, Z. anorg. allg. Chem. 168, 177 (1927) • 
.. ,) L. u. A. Kofler, Ber. dtsch. chem. Ges. 76, 716 (1943) . 
... ) R. Kremann u. 0. Haa&, :?,Ionntsh. Chem. 40, 104 (1914); H. Rheinhoul.l, J. pral.:t. 

Chem.. HI, 26!? (19:'?5) . 
... ) A. Kofler u. J,!. Brand-&tiilltr, Z. phys. Chem. Abt A 192. !?!?9 (1943). 
UI) .4. Kofler, Ber. dtsch. chem. Gcs. 76, 391 (l943i. 
ml .4. Kofi~,. Z. anah"t. Chemie 128. 543 (1948). 
wl A. Kofler, Z. phrs

0

il;. Chrm. Aht. A 190, !?87 (194!?). 
™) P.. Kremann, E. llonigsbtrg u. 0. Jiauermann, llonatsh. C'hcm. 44. 7!? (193:?) . 
... ) A. Kofltr, Z. Elcktrochem. 51. 38 (Hl-'5) . 
... ) JI. Brand•liiller. Z. pli~-sik. Chem. 191, !!!!7 (1942). 
117 ) Ii. Rlieinboldt u. JI. Kirch!it<!rt, J. prakt. Chem. 113. 199 (19:?G). 
""l A. Kofl~r u . • fl. Brandstiitm. Z. phy11ik. Chem. A 190, 3,U (l!U!?) • 
... ) R. Ruer. Z. Ph~·sil.:. 21. ":S (l!:1:?0). 

131 

UM00013472 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2218 of 4460



132 Literature Survey VI-VII 

:u) -IL Bumi-Rothery. u. G'. F. Ralf'l"r, Proc. Ro,·. Soc. London 959, 471 (1940). 
=) .·f Lii.uringha~ u. lliwli;iter/ Be\; d,ts~h. ch;m. Ges. 72, SSS, 89i, 908, 2058 ( 1939); 

.73, 1:15;,'146, (1940). ' . ' _:-"/ :-:~'., . 

m). l._J>ii~J.., Ber. dtscihichem. aes/s'i, .. 1303 (1934); 68, 1324 (1935); 70, 12 (1937). 
:-::), ·A .. Ko/tu, ;Elek.tr_T:>c;J:i~m:;;so; ,104 (19#)!~;) _· .. ·· 
~l 'B. 'llcoub0<nn; z:;p~j'"SiltcChem. 30; 343,'.(:1899)/ , . , . 
:-i4)':-~4·: Eo/kr•:U~M;',Bmii#.kittei:(Z:;~phj11ilLi,qhe~ 19%;;71 ·(1943). , 
n•) ·:.Ji •. :Padocii'. GtRotcmai;'GaJ.iitii'Cb.i.ili:iit:45; I; 51\(1915) ;J. Ti,;.,mrma,u, Bull. Soc. 
, :. ,· j:hi1:i£/B'er i -'ue 3ilt2sif (1930)'<.i.anaolii:Samalii:ii,: m. &g.;Bd. 1; 563. 

186):\G~':Miui ·"H:khrbu · .. · ·aJJgeinemen Metlillkwide S. ' . er-Verla Berlin- Got.-

~lti~~~Y::~~~ 
111 f::L,;: 'Kof ur:,u:.,M ;r Briz~:• .t\.rch; p~ ~ Ber;' pha.rm. Ges. 279, 321 (l 9,U) • 

~1::1~;:~;mz~~,= ,~~ 
. nrt·L:::&:o/w; m,D .. Pm~·:,Phimiiazeui.·ie:n.tnilballe BS, 129 (1949). 

:r:tfr~~~:::: ~~;~~~~:s1ti~:AsJL. . . . . 
-) B.F~''u. G. Kochu,;'iMil..rc:ichemie 33,:1;n·(194G). 
001)' 11. Ji;Lt.nrum:., Pharmaz: ~ii:tr.r.J.h, 87; 2~ (1948). 
""') 11. J;,..unnaru. Z. &no.iyt. Chem. 127; li-(1944). 
=i .L; Kofla/Axch. Phami.i ~:,dtsch. pbarma,z. Gea. 282, 20 (1944); Chemwr•Z~g. 
. 68;'.43 (l~). ' . · . . . . 

-) M. Lekrriaian; Chenillter!Ztg.: 38, 402,(1!114). 
-) D.'Bolde iitrr. B~yberg,',Angew:-Chem. 43,897 (1930); H.B. SchueUc u. B. A. 
, · l'ogel:iFette u. Scife~ 4.11, 368,119-ll)/ 
-) ,A. -U:::L. Kofler; .Mtirii.tali. Chem. -711; 23 (1947). 
"°') .J!~ Bmwtiillu, l!il.zoo.helllle'32/33'(194i4). 
308) L. Koflu, Z. wwyt. ,Chem. 133, 27 (1951). 
soo) L: Ko/lu, u. II. Wi,il:kr, Axch..' Pll&nllllZ. Der. dtooh. pharmaz.. Gea. 283, 17G 

( 1950) ;: :Mlmatsb.. Chem:.- 81, 746 '(1950). 
m) 0. Mugge, Neues,Jii.hrb."f. Mineral., Beil. Bd. 16,335 (1903). 
211) Wdl:kernagd, 'Ober den Wirkungskreis der Kristalle, Kastnera Axcb. fiir die go-

s11.mtE:'~aturlehre, 5; 293 (1825). 
m), L. Friid:enheim; Pogg. Ami. 37, 516 (1836). 
ml Th. V. Barker, Z. Krista.llogr. Mineral. Petrogr. Abt. A 45, 1 (1908). 
mi L. Ro!tl!:T, Bull. Soc. fnmc. Yineral.,51, i (19:?8). 
ml J. Willem,, N11.t1Jl'll"iss. 31, 146 {1943); ebd. 31, 301 (1943). 
u•J .JI. Brandstiittu, M.ikrochemie 33, 184 (194i). 
ml C. A. Sloal u • .A. Jr. C. N emiu, J.· physi.k. Chem. 35, 2005 (1931). 
m) J. WiUen&&. N11.turwiss. 32, 324 (1944). 
111) 11. Seifert, Z. E.rista.llogr. :'lfineml. Petrogr. Abt.. A 96, Ill (193i). 
2"') A. 1,"euharu, Angcw. Chem. 54, 527 (19-&l). 
ml .JI. Brand&tii.tter, lfik:roehemie 34, 14:? i l!H9). 
""') JI. Bra'nd.&tiitter, lfonatsh. Chem. 81. 300 (1950) . 
..,) J. Tf'iliem.,,·~nturmss. 35. 375 {Hl-&S). 
1") _{, :Seuhau,, ~-atumas. 35, r. (19-IS). 
i .. ) .JI. Bra11JUtiillu, N'aturwiss. 38, 525 (1951). 

UM00013473 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2219 of 4460



133 

-VIII. RESEARCH RESULTS OF MICRO THERMAL ANALYSIS 

By applying microscopical methods to thermal analysis, deeper insight 
into the nature of two-component composition diagrams can be obtained, making 
it possible to clarify contradictions or controversial points and to correct 
or complete data obtained by other means. 

Quantitative thermal analysis is most productive when contact methodsl•2 
(mixed fusions) are utilized and polymorphism is considered. In many 
cases, a more complete understanding will thus be achieved concerning the 
possible solid phases and their relation to one another. Thus, we can see in 
a mixed fusion that cholesterol, for example, forms a molecular compound~ 
sarcosine when warmed with anhydride. Mixed crystal formation had previously 
been reported3 • 

In other cases, for example, when unstable forms or mixed crystals ap­
pear in the contact zone, it is only through comparing analyses of mixed fu­
sion preparations of solidified m:i:xtures in various concentrations, or of 

•mixtures of pure components, that the resulting phase diagram can be unequiv­
ocally determined (see page 120). 

Fusion methods are especially useful with mixed crystal formations and 
particularly in the investigation of unstable mixed crystal series.· It is 
most advantageous if, during spontaneous solidification of the text mixture, 
not only the stable modification is formed, but also the unstable form. It 
is only ,.possible working thus on a micro scale to determine composition dia­
grams iiivolving unstable polymorphic forms 5 • 

•¥ 
!.•9' 

·A •. Two-Component Systems with Mixed Crystal Formation 
.. · :i-

Diberu:yl, stilbene, azobenzene and diphenyl acetylene are reported in 
the literature6 ' 7 to be completely miscible. It is a question here of iso­
morphous substitution of the groups -CH2.-CB2-, -CB=CH-,-N=N-, -C::C-8 Ther­
mal analysis shows, however9 , that uibenzyl is not completely miscible with 
the stable forms of the three substances with which, 1.mtil now, it has always 
been compared crystallographically: instead it is miscible with an unstable, 
previously unknown, modification II (m.p. 50°C), The two-component systems 
involving stilbene, azobenzene and diphenyl acetylene form continuous melting 
curves indicating complete miscibility over the entire composition range, 
but, contrary to past literature, give a corresponding melting diagram with 
dibenzyl of two curves due to isodimorphism. The dibenzyl:stilbene system is 
not ·~ Roozeboom type I system; instead it is a type IV system (Figures 129a 
and b); the figure on the right is diagramed according to the microscopical 
results with k actually lying at 3 percent stilbene. The mixed fusion 
preparation of Plate X, Figure 70, clearly points out two phases (Appendix); 
in Plate XI, Figure 71, the reaction at the peritectic point is represented. 

-The diberu:yl:azobenzene system is, instead of Roozeboom type III {Figure 
130a), a combination of types III and IV (Figure 130b). The stable form of 
stilbene, as well as azobenzene and diphenyl acetylene shows solid solutions 
with an unstable form II of benzalaniline (-CB=N-); :indeed, azobenzene and/or 
stilbene or diphenyl acetylene is completely miscible (Roozeboom type I) with 
modification II of benzalaniline which melts at 28°c10 • The melting diagram 
resulting from isodimorphism corresponds to type V (Figure 131), :in good 
agreement with the literature7 • In the dibenzyl:benzalaniline system {Figure 
132), the two unstable modifications, dibenzyl II and benzalaniline II, crys­
tallize in a mixed preparation with 35 to 65 percent dibenzyl as a stabilized 
intermediate phase 11 , ~~th which benzalaniline I forms a eutectic E and with 
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which dibenzyl I forms the transition point K. 
The mixed crystal series of 'benzala.niline II and dibenzyl II• which cor­

responds to the intermediate .pha·s~, is .continuous10 • 
The explanation for' ,the .deviatio'n in' behavior· of the unstable form of 

dibenzyl lies ::i.n' its nonplanar. ~olecuiir structure12 ' 13 , while stilbene, azo­
benzene and· diphenyl acetylene have.)planar' molecular structures (Figures 33 
and. 34, page ~26} •. ·1n the.. unstable:.:.' dibenzyl :·mo.dificat:i.on. which arises spon­
taneouslf 6~, strong. supercooling.'. the challenge. of. a planar ' structure is evi­
dently·: met }'~'i,IJ,ce;, this . form. shows- c:o.ntinuous mixed 'crystal formation with 
stilbene, aiobeniene;'and diphenyl aietyleile (s~e also Figures 133a-:-d). 

' '. ln\a.dd,i,Won, to' ~h~ five :,subst:'~P,Ces 'mentioned, fur;her investigationsllt, 
have beeli ma9,,,e .:e>f_. ;'. .benzy;~~il1::ne . anq ~:hydraz9be11zene (repre~enting the -NH-cri2 
-and-NH;+NH,;;;. bridges). .Complete. miscibility, ~I? reported · for the systems of 
hy'drai6b~ni~ri:~ 'with. ciibenzyi~ .. stiibene.,1 diphiiinyl acetylene and az6benzene. 

· Our. ·4.c!o~~'.~~1,-ant:?-Yt~c~l inv.~.s,tigatioP:llt-,s~wed that a s~ple eutectic oc-
curs it,i•,a.J;:ts;;!,c(llr sy~tEµnS.,:" S~i+a_riy, ti:l~:,.s;rst;~s of benz,:laniline '!1,th stil:-­
bene~· d':i:phenyl.,;:,,acetylene~ ... azobenzene . ,and ·benzalanilirie .whic.h, according to 
th~' '1it~d'tti1:'.';1 • . JhoU:ld ,, ~how mixed crystal formatio:n' ·(type V). exhibit in­
stead ,a\siniple::ei1tectic. However. in the hydrazobeniene :benzylaniline system 
mixed :·cx:ystiti fo~tion ,of ,type ivli+: does. occur :(Figure 134). . . 

- ·. Ac;c;o:rding ;o the, res.ults. of microtheriiutl analysis, the seven substances 
containing_ ~2 -CH2;., . -CH=:CH..:, -N,;=N-, -C:.C- • -NH-cK2-, -CHaN- and -NH-NH- can 
be· ciividecl,, in,to .three groups. according to their crystallographic and chemical 
relationships as follows:. 

1. -CH.;.CH'.":, -,(:EC-, .,.;N=;N-. The substances cf this group, distinguished 
by their symmett1cal ·structure and by ·the double or triple bond in the middle 
showed · the\greatest degr:ee of crystallographic and chemical similarity that 
results in .cond.nuous mixed crystal ,series (Figures 133a,b). . 

2, -cli2 -CH2- and -cri=N-. These two show isodimorphism with each other 
as do the stibstances in the first group. Their unstable forms (II) show com­
plete m:iscibility (Figure 132). . Furthermore, the unstable modifications in 
group II form.continuous mixed crystal series with the stable modifications 
(I) of group I. Their stable forms. possess, however. as is evidenced in one 
case by free rotation, in the other by the asymmetry around the middle bond, 
structures which can dissolve only relatively small amounts of the compounds 
in group !·(Figures 129b, 130b, 133c, 131 and 133d). 

3. ~NH~cri2 , -NH-NH-, Representative substances of these two types, 
partly because of their asymmetry and partly because of the single middle 
bond, are unable to form mixed crystals with representatives of groups I and 
II, forming instead simple eutectics. However, they do show limited solid 
solubility relationships with one another (type IV: Figure 134). 

Benzalaniline (-NH-CH2-) shows, as one definite crystallographic and 
che~ical relationship, a strong stabilizing effect on dibenzyl II. 

The behavior of several systems of naphthalene groups (naphthalene, 
o-and S-na~hthol, a-and 8-naphthya~ine) was by Johnson 15 , and, later, by 
Neuhaus'16 ' 1 • termed "anomalous" mixeci crystal formation. Through x-ray in­
vestigation of naphthalene, B-naphthol and B-naphthylamine, Neuhaus 16 came to 
the conclusion that the crystal lattices of these structures are not "iso­
structural" and therefore the truth of the literature report 17 of complete 
miscibility in known melting diagrams is to be doubted. Microscopical in­
vestigation18 clarified the understanding of the naphthalene:B-naphthol sys-
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Two-Component Systems with_M.ixed Crystal Formation 135 

tem through the discovery of modification II of 6-naphthol, on which rested 
the literature report19 of completely miscible mixed crystal _formation. The 
melting diagram in the literature is still correct because of the similarity 
of the melting points of the two modifications of·e-naphtho120 • 6-naphthol 
represents the boundary _between mcnotropic and enantiotropic dimorphism. 
since the transition point coincides with the melting point of both modifica­
tions. Neuhaus' investigation of 6-naphthol16 confirmed the presenc~ of form 
Il which is stable-at room.temperature and ouly slightly miscible with naph­
thalene. Since the structure· of 6-naphthol (form II) shows the existence of 
double· molecules it is assumed that two. molecules o~ naphthalene are replaced 
by a double molecule of 6-napbthol21 •22 • · 
· Contrary to the literature (Rudolfi and Rheinboldt20 ), naphthalene and 
6-naphthylamine are not completely miscible; instead of type III . Roozeboom, . 
type IV occurs. 

e-naphthol shows with e-naphthylamine a maximum melting solutiou which 
is interpreted as an equimolecu.lar compound; this campound is completely mis~ 

· cible with e~naphthol and. forms a eutectic with e-naphthylamine (Figure 1.35). 
It should be.noted that the prominent branch of the curve of modifica­

tion I of e-naphthol which,· in Figure 135, goes left of e-nap~thol over M to 
E and which yields the form unstable at room temperature is responsible for 
the .stabilization of this modification through the mixed crystal state2D. 
K:remmm and Stroh~chneider23 , as well as Tittus24 ,· report a 2:1 molecular 
comp.ound (Figure 136), while Brynakowski25 reports a COtllplete mixed crystal 
formation of type. III (Figure 137) • . 

,; In further ~iagrams cm page 241,. our results· are compared with K:re­
manu,~ s23. 'Ihe differences can usually be traced to the phenomena of super­
cooling. Instead of a single molecular compound (Figure 138) between 01-naph­
.thol and 01--naphthylamine, we found two compounds (Figure 139) and a slight 
miscibilit:y at the upper end of the 01-napthylamine curve. According to Kre­
mann23, s~naphthylamine:01-naphthol forms a simple eutectic at 47• (Figure 
140). In reality, the eutectic lies at 56•; however an unstable molecular 
compound is formed which melts incongruently at so•!D (Figure 141). Accord­
ing to Kremann23 , 6-naphtbol:a-naphthylamine forms a 2:3 compound (Figure 
142); the actual compound is, however, equimolecular (Figure 143). It is · 
noteworthy that · the 13-napht:hol portion of the melting curve is not formed by 
modification I, as in the system S-naphthol:naphthalene or ·:6--naphthylamine. 
Instead it is produced from form II which is unstable at room temperat:ure; 
the stable form I is absent because of mixed crystal formation. 

Concerning the substituted ,!-trinit:robenzenes, the comparat:ive x-ray 
structural analyses of E. Rertel and G. Romer26· show that with s-t:rinitro­
benzenes the substituents Cl, Br, I, OH,· NH2, NOz, CH31 OCH3 and OCH3 and 
.oc2H5 (according to Grimm's rule8) do not show the least analogy to the crys-
tal structure of ,!-trinitrobe.nzene. . . 

Our own investigations, using hot stage microscopy. show isodimorphism 
in the binary composition diagrams in this series. In these mixed crystal 
systems, however, the preferred structural" type is not, as in the substituted 
naphthalenes. the stable form; instead, s-trinitrobenzene has four modifica~. 
tions in addition to the stable form: I melting at.123.5°; II at 110°, III at 
109°, . IV at 106° and V .at 88° 27 • In the s-trinitrobenzene:pic:ric acid dia­
gram, a eutectic is formed by tvO crossi'ii'g isodimorphous mixed crystal se­
ries; and indeed ·stable picric acid I . (122 °) is completely miscible with 
.!!_-tr~itrobenzene III (109°), while stable ,.!!.-trinitrobenzene I (123.5°) 
yields a continuous mixed crystal series with picric acid III (75°.) (Figure 
144) (see .also. page 241). It is notable t:hat modificatic:m II of pure s-tri­
nit:robenzene (110°) is relatively stable, actually more stable than modifica-
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ti.on· III (l09~)•J"'b\lt in a ·.m.ixtur~, .. with· picric acid modification· II immediate­
ly loses· ;~,i~YJ~t~,;~ve:-'sta:liiJt't',t#.',ffavor ·o,f mod\!~~cation. III •. This is espe­

' ... da:l::1-,y'i. emp_ij,1,i;s:£i;'~g~1lie_c::aµ~e= ··1tcijlilustrates,. the, s_tabfli:z:ation of mistable forms 

.·· ·~f !~;itu:,r itiit1lii i;~!t~i:•:i;:;~I;=:~;,::~ 
tr.C!ls.•;,a/g ::'P.Al;t ,t;>.{\· ~,\d;:f;a;gr~~':\?.¥.~~,-~s,,:.overli"apped· .. 'in' ,the· left portion by a 

.· ~ t~~~~{~i. e~i~~;$~'.i · J\~:~~?~t¥~~ij;;rf,>_;. ,. . , · r:t f}i r /::.. ·J, •... r . , ,. . ,. 
• , ~:' In:,,:r; ;yll~l}fc ... ide:;:a~.tt:1'fil.:'t·t:t1.to.liuener",,-sy:stem~~, ·• ·ther.e .ds extensive .Iit~··· ... , .. ,, .. w~::·.~ •. ~1Jtl!{~:-~~:+!~E:Hr~:::s~~ 
Hett di'f.£:rac.tfoii:}f:.as-ita<. structural,,.1m'alQg .:ofi\'tt,1:ii.ttotolu-

:- -. :; .1 

,,j,/ 
upon 

.: J: 

, .. c 
':'. -

V) • Tru('~m~tmg·;·,~i~gram corresponds to Roo;e.bc,om type .V • · since the two 
. paraUeli -meit:iligPcurv~s· of:t:tbe m.,ixed · .crystal •;ser:tes of· piceyl ·. ·bromide I and 
,p;; are:#iz~~'E1S.e~:'~ed\ bf :t,h~-:: incompie,te ~lDU~d crystal series of pic:ryl chloride 

"'I :af: ,,,the, :etitec~c,:,:pdh,t,-,::(F,:igure 14'.8) •. ,:; ., . 
,: .... :.· .. Briiid~tit~F· has'.!:;founn~ 0 :'anci£her.,imt:itable modification of picric acid 
. · . : .. ': ,--~. •. ·;•·,1::•.::.~- ·-,~· .. C_..;· 1 1·, .. if, :,,·'.·· ;' ,, . : ,'; :- :: ._: · · . 
(II:J;l,· ii\Eµ~#S .. at. :~0~-,•.f,:jii, :,mixed :'f.u~~s-:witli· stypbnic: acid · (Figure . 149.) • · 

... B.fi:iat~~nshd,psc.~rith,,'t~I: ~ub~-'titu~ts : of =!i'; :·OR, Cl and CH3 on ]!-dinitro­
benze~e ·ar:i;)'also.;,,evide~t·. ·• ·.Another fact to be noted here is the •appearance 
of , s~bil#ed . ~in,termediate. phase:s in the systems of dinitrochlorobenzene 
wit:h,· .foi:: ;~it#.~i"e~,: :.~initrobenzene, dinitreitoluene and dinitroaniline (Fig-
ures 150.: ~i ;~cHlS2h. · . · · · . 

Accordi,ti'gd:o :Brandstitter3 3 , li-.chloro:-2, 4-c:H.nitrobenzene and 1-bromo-
2, 4-dinittobeniene repre;sent an especially :good. case of parallel isodimorph­
ism (page :f00),32 ~- .. Four· overlapping . complete mixed crystal series of. type I 
have b~.en.,~s.ta'blished; a ,fifth mixed crystal ·,series intersects the ·two most 
unstable sg:ries; this. series, however, has not. been completely characterized 

. (Figure: l-5.~) • . 
i.s :a···test of isomo.rphiS111 of c:.hloro- and .bromo-compounds, the following 

systems.', were further analyzed by Brandstatter: 34 .e.-dichlorobenzene :.e.-dibro-
1:1obenzene, .e.-chlotoberu:oic acid mechyl ester :.e.-bromobenzoic acid · methyl 
.este:c; and: J?_-chloroacetanilide: ,E_-bromoacetanilide. The first; of these sys­
tems shows complete m:i;scibility at rc::xnii ttmperature. .Since, however. the 
transition for ,2.-dichloroben:z:ene is enantiot:ropic. the -resulting melting dia­
gram is not of •.type· I; it ·is, instead, ·type V (Figure 15l+). The -melting 
?Oint ·diagram of the substituted benzoic acid methyl esters shows type IV on 
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the basis of isodimorphism (Figure 155) •. The.acetanilides are homogeneously 
miscible, and type I; thus. two·mixed crystal series are established .. because 
of parallel isodimorphism (compare Figure 74) (Figure 156). · 

The ,2.-bromoiodobenzene :.2,-diiodobenzene · system, described. 1ri ~e litera­
ture 35 as type Ia (solidification curve with an inflection. point); was cor­
rected by Brandstatter36 to type IV on the· basis of 'isodimorphism (Figure 
157). . 

In the pentachlorobenzene group I Brandstitter3 7 found· complete miscibili­
ty be~een most cm-, NH -, CB - ·and Cl-substituted compounds. The only ex­
ception is the· hexachlorobenzene:pentachloroaniline system. in which a mis­
cibility gap occurs in the.middle of the concentration range •. Since the two 
components are completely miscible with the other members l;ike pentachloro­
phenol and_ pentachlorotoluene; respectively, the miscibility g~p can only.be 
due to -limited miscibility caused by exceeding the tolerance limit-of each in 
the lattice of the other. This is the first such example ·shewn by organic 
substances. 

In the trans-.cinnamic :hydror-.:fnnam1c acid system, there •.is ccmp~ete mis­
cibility between the two unstable forms: cinnamic acid II (133°) ,and 'hydro-

. cinnamic acid II (35°). This mixed crystal series is the stable phase in the 
concentration intervai between 18. and 78 percent hydrocinnamic acid38 (Figure 
158). The crystal structures of both modifications of cimlamic acid 39, as· 
well as that of stable hydrocinnamic acid~o, are known; together, they show 
no sort of analogy, tha.t is, the two modifications of ttans-cinnam1c acid are · 
as d'ilferent from one another as they are from the stable bydroc1nnam:lc acid· 
lattice. Bruni and Gorni~ 2 .~3, who found a continuously rising melting point 
curve, came 1 by reason of Boeris' 43 discovery of distinct crystal forms for 
both;. components, to the conclus$,on that it was very likely a case of. isodi­
morphism. The full .explanation of the system, which consisted of the dis­
covery of relationships of the.unstable forms of both substances and of their 
stabilization in mixtures as an intermediate phase, was first arTived at 
through microthermal. analysis 38• • · 
· Brandstitter44 also found stabilized intermediate phases in the two-com-

ponent systems of phenanthrene:fluorine (Figure · 159), · phenanthrene:pyrene 
(Figure 160) and resorcinol:pyrogallol. In none of the three cases, however. 
was it possible to follow the curved portiou of the intermediate phase up to 
one of the two components. Their mixed crystal natures, however, are well­
established, · 

The two pairs of substances. dianisyl oxide:dianisyl sulfide and diphen­
ylene oxide:diphenylene sulfide, should, according to the literature~ be dis­
tinctly different45 • Micro thermal analysis, however 1 shows that they have 
analogous mixed crystal formation and, indeed, show isodimorphism46 (Figures 
79 and 80. page 233) . 

In one series of 2,4-dinitrophenylhydrazones with ketones and aldehydes, 
Brandstatter~ 7 found a strong tendency to mixed crystal formation~ This is 
significant-because 2,4-dinitrophenylhydrazone recently has been used as .a 
test reagent for ketones and aldehydes. Ignorance of its behavior·can lead 
to errors in.the capillary method used in mixed melting point determinations; 
thus, methylbutylketone-2,4-dinitrophenylhydrazone forms a complete mixed 
crystal series with methylpropylketone-2,4-dinitrophenylhydra~one (type I). 
Methylisobutylketone-2,4~dinitrophenylhydrazone, ·as· well as methylpro­
pylketone-2,4-dinitrophenylhydra::one ,.':1,th ethylpro_pylketone-2 ,4-dinitrophen..:. 
ylhydra:zone, always forms such series with type III compounds· (page 98 ) • 
Hethylbutylketoue-2 • 4-dinitrophenylhydrazone :'methylethylketone-2, 4-di.¢ tro- . 
phenylhydrazone is a rare case in which the melting point curve for an iso-· 
morphous pair has both a maximum and a minimum (Figure 1·61) • The systems of 
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. . . . -~i: '• . . 

·'.bu tyrald e~yc,l~-2:, 4-d:l:ni;~rciphenyihyar.azone.: prop_ional:d ehyde-2, 4-dini trophenylhy-
. draz:cine '.'a~4: .: /propionaid ehy_ae'+~·'/4~ihi trophenylhydr azone·:iso bu tylaldehyde-2 • 4:_ 
dini troph.ehy}luhfr.a._zo·fi~, '.ai~'c,:i~b~h?~e/~qd~rii;phously; '•':\ 

,:. ·.· ,· ··.: Barb~:~4F~~),iicti:d,-' d~r1v.~;):~~~\()~i¥~~1;'.~Ei,~!i!li.av.e isonib.:r-1>,'1ously'~•or isodimorph-

;~;;;~~f '°:t~iif J!if !i!.!f tltt~i!:ii~~i!H!~?!~:~~:~ 
". sys.tems -i.O ,pe .. i·l:H'i,Wi:th::~a-!~minimum-:if··(fo,r ., p:le,,0 alI:1Ibut,ylb'arbituric acid: 

•: :: ', ::-• {.:.,:, I ,;-.:0 ~ , ..'., •• ;,·. •-(. ••• ;;; ,i:J; ••i ",•, ~.:,\•; ;:~:"•'•• ;,,;.'f';tf•.~~?• '!.~:(;-,;• •;,<;,:J; ~ '.~~--': •. ,,~•$,':' ;;_, ," t•:.", , , • ; , --~••:•·' ·, ;, ·•;• - •::•••,': , ·• _:. ' 

· ethyllii.ity .b.iturj;;c·';Jac:i:dci.:f' · i,'b11tylpropy:l:·batD".f•tJ.1dc.•· ,ac'i'c:F,:/allyl±sopr,opylbarbi-

r.'.:--:· 

the 

.-i::, 

... .-\ . .-, 
•: 

0Mic:r6tinermal analysis ,revealed compl:tcab-i-ons caused by polymorphism in a 
few sy~~~.: . With the a.;.:,, y- and 6.& isomers ''o'f. the series of. hexachlorocyclo­
hex,anei!ii/ 1:$e • three possible : systl!IILS as-. w.eil' ,as the behavior .of polymorphic 

: .modifi~lflt·i.tl.n~ -of · y-. · and o;~exachlorocyclo~wne-1 were studied S.l. Figure 162 
·: .;.~s~,~~ ·•.: •.. i7fi~c:-~J~r.qc:ycfoh.ex~ne_:ac"helta'ch.i9rocyclohexane ~ y-hexachlorocyclo­
. -,,hexane. has~':,.i;pol~rpt,;s; modiflcatic;,ni;;; I., and . -l::I . ar.e enan ti.otrop.ic. their melt­
. : .. iI>.g ~ ~~:l,:n~;;i~#i~.:~ ;t:,1i~:rexni¥iY :cl~se :,:tQg~t~~r., nd,i>;~ y II, lll. s •; m. p. y I is 

just/percepti:bly"higher'.''so that ·it must be taken as -113. 5•. The transition 
.. poin~. ,;~t./'~}. 5.0 is per~ept.ibie only ·in ,extremely- pure prodµcts ·because of its 

clos'eueiif~:/:·~c::, the. m~:lti,Qg point., In · Ffgure 163; o-hu:achlorocyclohex­
ant:;.:~~b:~~dli~oZ::p,cy_Sl~hexane is represe,;ited.· 'Also, o-hexachloroc:yclohexane is 
enantiotrcipd,c::aily- climcrcphous, the difference between the mel.ting points bein-g 
1° (m •. p .• I·,'.:i39.0

, m.p. II, 138°) with. -the· transition point .a.t 132°. Heating 
from · room,, ·temperature decreases the.,.·transition rate of the unstable form I 

· into II. ,,._Since spontaneous formation· of o •I from the ·melt is favored and o I 
is tr,~'!l:s·f~~d into II. only v~ry sluggishly, ·es.peciaily in mixtures, the low­
er me.ltirig\eutectic at 110° -is usually obser:v,ed -instead of 112°; in mixtures 
between .20,.and 35 percent. a-hexachlorocyclohexane.,. ~e frequently finds the 

. final melting.point on the lower curve. Because of the small differences in 
these temperatures, the polymorphic behavior can hardly have practical signi-· 
ficance. · 

In y-hexachlorocyclohexane:5-hexachlorocyclohexane (Figure 164), it is 
d~fficult to determine the melting point curves because of the·behavior of 
the unstable-modifications and their sluggish transformation, which, more­
over, is even slower in mixtures.·· . Eutectic: temperatures differing up to 9° 
can be measured in previously completely melted samples, depending on the 
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combination of polymorphs· involved·. Also, determination of the primary crys­
tallization point on cooling of melts is difficult for middle concentrations, 
since sometimes points on the.upper curves are measured and sometimes on the 
lower curves; with a microscope these errors can be avoided-since the_ poly-
morphic form can be recognized. · 

Through investigation of veronal (diethylbarbituric acid) in a two-com­
ponent system, the polymorphic behavior52 •53 was completely clarified. Of 
the·four modifications, I, 190°; II,_ 183°; III, 181°; IV, 176°; III and IV 
behaved enantiotropic:ally with a transition at 135° 51+. 

In the systems of veronal with methylac:etanilide (Figure 165), dini­
trospiperazine (Figure 166) and dimethylpyrone (Figure 167), the melting 
curves of the stable forms as well as part of the melting curves of the un­
stable forms could be determined. ·Enantiotropism of veronal III. and· IV in 
the three systems mentioned is evident in the lover-value of the eutectic for· 
modification III than for IV. The transition point (135°) is directly ob­
servable. in a_30 percent.methyl acetanilide mixture with veroual.- In 2,6:... 
dimethylpyrone: veronal (Figure 167),-an incongruently melting equimolecular 
compound occurs which forms a eutectic with dimethylpyrone at 111°. (28 per­
cent veronal) and a· transition point at 126° (52 percent veroual.). , . 

Veronal behavior in the detection of the eutectic: temperature is remark~ 
able: When veronal is allowed to sublime on a c:overslip, several modifica­
tions arise. If dimethylpyrone is then sublimed onto a slide and if the.c:ov­
ersl,jip 1s placed'· on the _ slide so that the two sublimates touch. a variety of 
eut~tic temperat,ures can be observed. Phase changes are·o'bserved at 88° 1 

90° i: lll O and 1.26°. Formulation of a melting diagram, with the help of mi­
crotbermal analysis, clarifies this behavior: 88° and 90° represent the eu­
tectics of veronal IV and III with dimethylpyrone. For modifications I and 
II c:i'f veronal, however, direct·determination with dimethylpyrone :is. unsuc-
cessful since a molecular compound forms whenever the temperature.rises above 
90°, and. 126° is the transition point of the incongruently melting .com­
pound5&+. 

Investigation of nic:otinamide in two-component systems led to the dis­
covery of numerous molecular compounds 55 ; thus-nicotinamide forms one molecu­
lar compound with azelaic: acid, glutaric acid, stearic acid and dinitrophe~ · 
nol, two compounds with suberic acid, decamethylene dicarbonic acid (page 
95 ), adipic acid, sebacic acid and hexadecane dicar'boxylic acid, and three 

·compounds with catechol (Figure 168), Polymorphism was detected in some of 
the molecular compounds. 

A series of organic molecular compounds was tested for polymorphism56 • 
s-Trinitrobenzene forms with fluorene a molecular compound with four modifi­
cations, showing a noteworthy analogy to the four above-mentioned modifica­
_tions of trinitrobenzene (Figure 169). The molecular compound ofpicric acid 
with fluorene bas two monotropic modifications. The. compounds of s-trinitro-
benzene .with naphthalene, phenant_hrene_ (Figure 170) and a-naphthylamine have 
two · enantiotropic forms. The ·compound of picric acid and phenanthrene is 
also enantiotropically dimorphous (Figure ·171). 

With anthracene picric acid produces an enantiotropic, incongruently 
melting compound56 ' 5¼. With a-naphthyla.mine, picric acid gives two distinct 
molecular compounds. Th~- equimolecular .compound is.yellow; the 1:2 compound 
is orange (Figure 172). Pyridine picrate is enantiotropically dimorphous. 

Quehenberger58 has recently investigated the formation of many molecular 
compounds and their polymorphs. ~e has studied organic ·acid amides in two­
component systems with carboxylic acids and phenols. Nic:otinamide· with m­
nitrobenzoic a~id shows,· for example, three-molecular compounds (Figure 173); 
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'W'ith tlnn-amic~cid 1 a -dimorphous molecular compound (Figure 174), and with E:"' 
cresotic.:,a~id, .. two comj,ounds · of which_ one .. (1:3) is dimorphous. Furthermore, 
benzidin~· :/or11J$:: -~ dim~i'phous_. c:omp6undt,~t:h, ,cinnamic: acid and~ with .2,-nitro­
ben~oic: ._aei~,,.met~yl, est'.er, two, in_i::.oi:ig:tu~ii~+Y. _melting ·compounds of which· the 
eqtiimolicui~r-J'cr111poutui ls fo'u_rid to be dimorp_hous. :. Melting curves of unstable 
modific:atfoiis· can usua:lly '·bei~dete.riiliied~. ~e'rimentally with -suitable mix­
tilres. ,A ~eries .. of.:'.fdrthe.r \nbied~~ir ~=-1fo~ds is recqrded. in Tables 5 and 
6. C C 

TABLE .5 
:: a) Acid udd,~s 

-~:. i 
Subs'ta.rice'.,p'iir 

.M~t-tin,g pqi*-t.pf 't'he 
·. ui~iecular: tqinpound . · Sub~

0

tani::.e pair 
.Melting point of.the 

molecuiar compound 
.' •' l .' ., ,, '} .... 

. Be8if~dtt . 

,•'•,a••••._,, 

o-:-c:resotinip acid 
he.xadecane ,, 

dicar'bonic acid 
p-n1trtiphenoi 
pic:ric acid 
salicylic acid ._ 

.. 120 
116 

137· 
111 

88 · 
118 -

· .i44 . 

_.129, 130.5 
110, us 
129.5, 189 
136.5 

• ~-f oJ;~~~tiintie : 
. .•,.~\y . 

. : . "i•: .~:, 

m-::nittobenzoic 
.afi« . 

p-n.i{tqphenol 

saii~yiamide: 
': ; .'·,:\, ~. ·-~--. ~: 

'O"'!'Cl:'e!loti.nic: acid 
.:.clie"iiiidoi.c acid P._. .. _'" :, .c·<t··,-,, . 

m-,,-tdtiobenzoic 
·acic'ift 

p:tcr;§fr,cid 

n-'Bui'yrmidde: 

catechol 
m-ni.trobenzoic 

acid 

74 
5,8 

136 
117 

135 
106 

35 

84 

Than~ to the cold stage62 , the behavior. of organic two-component sys­
tems with constituents which are liquid at room temperature was also investi­
gated. With catechol, .2_-chloroacetophenc,ne fcn:ms a dimorphous molecular com­
pound with melting,points of 26° and 14° (Figure 175). · 

c. Melting Diagrams with Inflection Points or·lmmi.scible Melt Phases 

In one S!:!,I'ies of organic subsi:ance pairs, melting curves exhibited an 
inflection instead of a continuously rising curve63•Gi+. 

The t:µeistence of inflections can be.traced to many different causes. 
·One frequently given is the proximity of a miscibility gap to the liquid 
_ phase. (ML) ,;so that after supercooling of the melt, the temperature ·is lower· 
-than the critical solution temperature (CST) and separation into two liquid 
phases results, Inflections often form if, unlike the normal ratio with liq­
uid components, the ratio of the molar heat of fusion Q to the. _absolute melt­
ing temperature !

0
, i.e., Q/T

0
, is under about 3.5~ · Other reasons are ·a neg­

ative heat of mixi.ng~compound formation in the melt6.3•61t. 
··In ·several organic two-component systems, the inflection shows that the 
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TABLE 6. 
b) Amines 

Melting point·of the 
Substance pair molecular compound 

Benzidine: 

aspirin 252 
azelaic acid ll4, 114.S 
benzoic !!Cid 103 
c.atechol 148 
o-cresotinic acid 1.38, 151 
hexadecane 

dicarboxylic acid 124 
hippuric acid 146 
suberic acid 124 
lactophenin 115 
o-naphthol .98 
13-naphthol 132.5, 171 
m-nitrobenzoic acid ·158.5, 160.5 
o-nitrobenzoic acid 189 
m-ni.trobenzaldehyde 129 
o-nitrobenzaldehyde 214 
p-nftrobenzoic acid 

89, 102 methyl ester 
p-nitrophenol 151 
pheriylacetic. acid 126 
pyrogallol 143 
m-oxyhenzaldehyde 270 
m-oxybenzoic acid 151 
resorcinol 143 
salicylic acid 161 
tetradecane 

dicarboxylic acid 122 
s-trinitrobe~zene 131 
x-trinitrotoluene 99 
o-vanillin 212 
cinnamic acid 113, 109 

Melting point of the 
Substance pair molecular ·compound 

o-Phenylenediamine: 

·catechol 
o-cresotinic acid 
p-cresotinic acid 
p-nitrophenol 
resorcinol 
salicylic acid 
c.innamic acid 

p-Phenylenediamine: 

azelaic acid 
catec:hol 
o-cresotinic acid 
p-cresotinic acid 
hexadec:ane 

dicarboxylic.acid 
m-nitrobenzoic acid 
p-nitrophenol 
resorcinol 
salicylic. acid 
cinnamic acid · 

Thiosinamine: 

picric acid 

84.S 
128 
112,117,123 

. 88 
50. 

116 
95.5 

112 
108 
142, 148 
172 

130 
136, 158. 5,163 
122.5. 139 
116 
137 
125, 128 

162 

proximity of a miscibility gap to the liquid phase could be experimentally 
determined65 • 

To test a substance pair with an inflection_ curve -for a liquid phase· 
lying under_ the melting curve,· a mixed fusion is melted completely and 
transferred immediately to the hot stage, which is heated to just a few de­
grees- below the expected CST. Excessive cooling of the preparation should be 
avoided -to retard spontaneous crystallization. If a-liquid phase exists, two 
layers separate after a short time; upon further warming, up to the-CST, the 
two layers again• mix completely. Crystal films of uniform composition are 
employed to determine particular points on the melting diagrams. 

Using the microscope, one can also observe the behavior of unstable mod~ 
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ificat':l.ons ;•arid·• irivestigat~ ·their melting· curves .. relative to their behavior 
•~th-~1.miSc:~1b;1e·...-me1cs·····:·. .. · · .. _.-: .. : .·. . .. 

:_: lin:~~11:'-),-~j;B,t{~~;t-~ins ~r1ith\fµi.flection, pq'ints d~1:1cribed belm16 5 
1 · turbidi-

.~:;~l~il~C~tiii.ilf Jffll!l1t~~~~~~~;e~;iifa~=~·~~~::!; 
the: ·concentfat-iorifde ·· enden t ·stemper,atur'tis<co-rresponding_. to'.',the limits of the 

. .-,;,·, •~~-~~·-:•:,;.:;·:•,~{.,:·;· ,···~fL:::_;.~·_.•.;,:;: . 'it': ·~,,-4.:,::·::.•:•· -~~:'·····: i,.::,•::. .·. · .·: .- '<>!: \Y;i , . ·• • 'i; -~.::--1.:· .. , i.~·· :".'\,:.:. , . •· .. 

: pat'dcul'a · '· '.qiiid;-1,p .. •tiNa,t· :1,y:;;these\;t:emperatur.es. are• c;'lm1e1:-· · than the 

and 
hy-

difficu:ttft()i~rsupercool::ey,~:~.fin,.mfitures~'•. : Also'· for.:;. naphtlial.ene:catechol1 dur­

temine'-: the:.: beha'lt'ior of both. 'the sub le form I , (80~) and the unstable form II 
(70~) ~ Siti~e '.ii'cetamide:is hygioscopic:,. the powdered mixture must be kept in 
a desicca~t;:.; : . . / ., , _,. . , · . . 

Ari ·es'i:>eciaEJ;y._. good, example/of. inflection cut".'Tes~ because of its adjacent 
· ;, misc::Lbili~y'.';gap~ · is the ac:etamide:·a-:-t,;initrotoluene system (Figure 177). 
-. Here, ;the two ·:inflection curvesican\.be determined .:one abov.e the .other. In· the. 

stabl~ 'acetamide-.syst~ an -inflection curie is formed-·by the branch (I) ema­
~ting;-iti: the -direc:_t~on'.Er,· of . Fi,_gure 177; in the_ uns·tal>le acetamide system, 
the. branc~. e;,f the trinitrotoluene (TNT) cur-ye to -the right of Eu cf Figure 
:..77 shows 1an- inflection area. The CST reaches to 69° 9 slightly be:Iow the in­
flection po.rtion c,_f the TNT curv:e~ The two eutectics are, as it were, pushed 
aside,by :the immiscible phases so .that they .attain completely opposite con-
centrations; ~I iz, 65° • 24% Th'T and EI • 73° • 82% TNTliS. · · 

The acetamide·:£,-ilitrophenetol · system is_ intermediate ·between a stable 
inflection curve and a. stab·le immiscible melt system, inasmuch as the stable 
codification of-acetamide forms a. diagram ·with an inflection curve with ,E_­
nitrophenetol, .but in the. system of unstable acetamide II with ,E_-nitropbene­
tol, immiscible melts appear (Figure 178). 

Figure. 179 shows the acetamid·e:benzil system, in which the immiscibl~ 
melts curve is cut ·by the curved branch of benzil. The liquid phase extends 
:rom 28 to .77% benzil at_88°; the critical solution temperature is 94°. The 

. latter ·can. be demonstrated ver~· easily in a mixed fusion if it is warmed 
carefullv to above 88°. ·The meniscus appearing at 88° disappears at 
94°. As

0

-long as the diffusion has not reached a broader zone of mixing, two-
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Melting Diagrams with Inflection Points or Immiscible Melt Phase 143· 

fold melting can be discerned at first by the differing refractive indices 
(see also Plate IX, ·Figure 61 [Appendix]). · 

Figure 180 shews a much ~'ider temperature range ·for the immiscible melts 
in the ·system acetamide:B-naphthol methyl ether (nerolin). -~ere the eutec­
tics of the two acetami.de modifications lie on opposite.sides, that.is,. Eu 
at 66° • 14% nerolin (NE), E at 71 ° and 97_% NE. The immiscible melt phasEI!!: 
are apparent for modificati!n II above 70°; for modification I above 76°; CST 

· • 130°. . · 
Acetamide -shows wide immiscibility gaps~ with CST above 200°, with many 

aromat:ic substances like acenaphthene~ fluorene, naphthalene, azobenzene, 
diformyl, dibenzyl, stilbene, diphenylacetyleue, betol, benzalazine· and 
others. In these cases, the CST can no longer be determined since, over 
200°, partial decomposit:ion frequently sets in so that the range of immisci­
bility again increases toward higher temperatures. 

In the acetamide:acenaphthene system, the.liquid phase reaches from 12 
.to 97.5% a~enaphthene. E

1 
• 79°, 5.5% acenaphthene; EiI • 69°, 4% acenaph~ 

theue. . . 
In these cases it is advantageous, in studying the liquid phase, to use 

L. Kofler's method which depends on determining mixture composition by re-
fractive index of the melt67 (page 239 • Figure 124). · 

Mixed fusions 46 • 68 were most recently applied by Fredga and Matell69 • 70 
in determining the configuration of _optically active substances. Because of· 
the simplicity, as we11·as the small sample needed, they found the method 
very "lUSeful. 'Ihe principle of investigation depends on one given by· Timmer- . 
wms~l, and especially on a method worked out by Fredga72 which is based ·on 
the following properties of optical isomers. 

:.:It is known that equimolecular quantities of optical isomers t'orm either 
a mol:.ecular compound, i.e., racemic compound; mixed crystals, i.e., a racemic 
solution; ot a eutectic, i.e., a racemic mixture. Racemic compound formation 
is so comm.on that it mustbe ·regarded as normal. A genuine compound· can be 
recognized in the melting diagram, like every other ·molecular compound~ 
through a more or less clearly marked maximum at 50% in relation to which the· 
tw0 eutectic· points are symmetrical (Figure 181). If a small structural. 
change is made in one of the two components, the new component pair, in-~y 
cases, also form a molecular compound73 • The resulting melting diagram again 
shows a maximum at 50 mole percent, but·the two eutectics are no longer sym­
metrical. 

The configuration of an optically active·substance can be determined mi­
crothermally as follows: A pair of isomers, d- and 1-B, are chosen :1n which 
the configuration of each is known and the molecular structure differs only 
very slightly from A. With the help of melting diagrams, the systems A:d-B 
and A:1-B are determined. If the A:d-B system shows a molecular compound :in 
a 1:1 ratio, whereas the A:R.-B system shows only a simple eutectic:, the A has 
an opposite configuration to d-B; therefore it is 1-A. 

Since the conditions for addition compound formation are still not com­
pletely understood and since even mixed crystal formation ·can be questioned, 
decisions were possible with the classical methods only after complete melt­
ing diagrams ·had been drawn. With a mixed fusion~ 6 ' 68 , however, the question 
of whether a molecular compound exists is answered by a single microscopical 
preparation and, moreover, with very- little substance. Furthermore, to 
decide if the compound is 1:1 one need only observe melting of a weighed 1:1 
mixture previously melted and resolidified. · If th'e compound is 1:1 the 
mixture will· behave like a pure compound; if not 1:1, evidence of a eutectic 
~-ill be apparent. · 

UM00013484 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2230 of 4460



144 Res_earch ·Results of Micro Thermal Analysis 

As an. example of a,-quic:.kly .reco·gniz•ed .. configuration, Fredga and Matell 69 
name the ·pair .· a""..(l.:..naphthoxy~p_re>p_;.cin1,~. :ac;i_d·) ·'and a-(2.:.naphthoxy-propionic: 
acid) • Cci1.!i'.tr.atY,{to· .. ;a1:i,<:. conj'Eicfi.iiiit,,,, .,the,· two~.-/thought · to·· have identical con-

'.·;~·::;.:\ :{~4-", ,.•:· :·i·· •.·,• .. , .... ,::1.~,.~ ...• :. __ .. __ •,;.•,··:- ,: .. :_ .. ,.. . . . 

·figurat_icin,$:,''.l.$h;o~~:al.a:',\'c?inP~~n.~.:·:itj'btp~. :m.µc¢it,f fu:s~on and therefore· proved oppo-
site configur:ai-:J~~~-t';;t e't~efmel[d:iigf~'i;.agf.1~~h)~~;#f.!trm¢~, .. this·.· . . . 

. Mitel'J.Wi01:i~hisfze-s\the;:/iiiit'e1:'e'stmg/Jf,i:itmatic:>_i,: ., of .. , addition compounds 

!::.;J!:q~::t:~~i;Ai11:;~.f;titt~:rr!i~~1;t;!f is·~;~~~t;.:c:~~-ci~i:s~ti::!:n:~: 
> .. In' fur,ther.:worlc.?.Mat.el17'ijtrep.orts;';'on':.:,.,;t;lie~·,,:in:vestigation to· determine the 
• -: .· ·•-·;..,,i~;;1 :-:_~;- .' ... •:_,., ..... _.·: .. :.··:.,:;~•·.,1::•.·:,:,.: .:· -~ :.• ... :,.::·•:.·=.~•s . · -:· ·•,:·.-:., · :•~"·· ... ;:•~· ., ': r:t . .. 

conf igur a t:fQns \, of';-:t;, s..:pr¢.pyllllet·~apt:o::· suec·mi:'c/,(u:id.i,,Slid · ·. s~ethylmercap toe thyl 

:~~!~{~h_:_::_:_;_d:_~-~-:.:.~.:,t.d:in_;~.tir_·_if.f.·~;: .. _'_~,;f_r.:;i~:ti:~t;~t; :t'~; 'uSed ·"····· ,it vas simple, ,. ?\f \~(··,·:; .: 
L,•: .. ·,, 

:~~u ~ 
"Moi~611iir ccimp6J~cii;'~t!;:~ri ~llfy~uccinic acids 

' ;(+· ii'idic~stmolecular compound) 

'CH-·,.·.,,. ·3 .• CR-
2 5 C~I:!7:- C.4H9-;. C5Hll- C6Hl3-

·-··CH".;. 
. 3 . 

· .' ., :<.Rae .• ,. +· -+ + 

C2H5-:-_ + Rae. + + 

ca~1- + + Rae. + 

C4H9- + + + Rae. + 

C5Hll- + Rae. Rae. 

C6Hl3- + Rae. 
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ll. CRYSTALLIZATION OF SUPERCOOLED MIXED FUSIONS 

A. Quasi-Eutectic Syncrystallization 

1. "lVo-Component Mixtures 

Separation of crystals from any liquid mixture depends on the concentra­
tion and temperature. Normal separation occurs, then. at a_ particular con­
centration and temperature if supercooling ·is avoided. · 

ln Figure 183,· the melting or saturation curves aE and Eb separate the 
range of melt S, unsaturated in both components, from the lower left and 
right ranges which are unsaturated, in some regions, in one component75. 
Upon • cooling of a melt N (concentration below the eutectic) to the. tempera­
ture A'. the component A therefore crystallizes when the corresponding state 
of supersaturation 1.s reached. The composition of the melt is displaced to­
ward a higher concentration of B; the change proceeds .as the temperature de~ 

·creases along the curve portion a 1 E.·. At E, the eutectic point, the melt is 
saturated in both components. If the temperature now decreases further, both 
components will separate simultaneously. Solidification of mi:xt1,1re ·N pro-. 
ceeds, therefore, in two steps: primary separation of A at the temperature a' 
followed· by secondary separation of the remainiDg melt with the eutectic com­
position at E. On the other side of the diagram, at a concentration above 
the eutectic, soiidification proceeds analogously except that component B 
crystallizes first. Only mixtures having the eutectic concentratic:ms sepa­
rate,. upon cooling, 1n one single act of crystallization, as 11eutectics". 

:'.~Eutectic crystallization begins at a definite· point and progresses in a 
homogeneous crystallization front.consisting of lamellar, granular :or spheru­
.lltic arrangements of mixed crystals of A and B. They are eutectic g:rains1.6, 
eutectic colonies77 or eutectic·fibers78 • Simultaneous separation of compo­
nents (eutectic syncrystallization79) in a cmmnon crystallization front leads 
to a similar arrangement, designated a eutectic structure. S_imilar regular 
structures78180 with eutectic grains are present, according to the x-ray work 
of Strawwmis and Brackss78 , 1n eutectic mixtures of cadmium and zinc, tin. 
and bimnuth, as. wel.l · as zinc and tin.· 

The eutectic structures of other substances, .!.:.!.:_, the approximately 
parallel arrangement of ·the component crystals cannot, as a rule, be traced 
to the crystallographic structures, but instead depends on the ·orientation of 
the faster growing crystal faces. .It should therefore be interpreted as a 
regular structure caused by alternate orientation of both components in a 
eutectic crystallization. Since metal lattice structures frequently display. 
relatively close ·relationships, regular orientation in eutectic ceystalli­
_:zates 1.s the rule with them. The "degree of . relationship", which leads to 
mutual seed crystal induction and to ·oriented ·arrangement of both components 
frequently does not depend on the. chem~cal relationship, however, as the very 
broadened appearance of oriented growth shows (page 124). 

During microscopical·analysis of the structures of crystallized mix-· 
tures, one finds, assuming typical equilibrium conditions, one portion of a 
component as a primary precipitate, with the remainder,. as well as· the second 
component, entirely in the eutectic. But a mixture of the combination at the 

· eutectic point shows no primary separation, instead consisting only of the 
eutectic, From structural analysis, theretore, conversely the concentration 
of an existing two-component crystallizate can.be determined, 

Upon supercooling of a mixed melt, there is a deviation from the normal 
precipitation procedure. It is of essential importance whether the heat of. 
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positions on either ·side:,· i::rystall:f;z:e· as quasi-eutec::tics. Iu these systems 
the "range ·of constant'. CV'~ .'sunounds· the· eutectic point. ~s anomaly is 
the l~ast: ;-fr~quently · ·eniounte'i'.ecf;,it//•~... . ··· · .. ,., . . . 

· )fype· . C., 'i~pf~·~"ent~; a.· coinb.*ri';t1ci,.-:_··of· · typ~s . A aiid B in which, for a small 

~ri;it!if~ifJ;~~UJiJ~l~~~~i~~g~~~~:::E 
· ·F1g·uref:\l:86:·· cO:ntrasts:··:thei,';tnree'.,:,ldndif. of .miomalous :'·solic:Ufication with 

of 

:-·..:~_"·.~~-:, 

for· ··•exampl'.'.e}:, azi:lbehene, · '·naph:th'al'ene: or··c diplieny1', .. whiclil~ ,, in· mixtures• give 
SB'~ of mt A, wi:th. strong: dt.iv'iatidn. Figm;~\197 shows. such · a case with 
diphenyl :acetaii':u]i:le (E•66°:~: .. io .• :si acetanil·idti) \Gsee=;;also p&g~·'.151). 

: If, :,:Jh.~weyer·,··'A (for· ~ainpl,e, acet~-toluidine): Jw.s., a veq smal.l speci~ 
fie CV then:~ in ·spite .o.f the gi·eat lateral regfc:m· of,:.'.tlie eut:.ectic point, type 

;B is · possible ·/(Figure : 198),. All of the· ·, diagrams shown here have the 
lower-meitrhg ccnilpone~t ~ lm the ·left and the higher-mel;ing,· B ou the right. 

With; ai•111e1-t~g;j,01nti, dif:f~'renc:e that is not too iarge and., a specifically 
large ·cv :of -,:~thi"componci:lts, the SB is narr~ and deviates :isl;ightly from the 
eutectic(po~t'~ ·for ~ple az:obenz:e:ne:diphenyl 'of Figure. 199.. Above all, a 
large spec;tlic: CV of both .. components-: is a· det"errent to anomal.ous separation; 
this pheno~enon can . be .:.understood by ru:m:du'g isotherms for CV's of primary 
and sec:ond'a:ry · crystallization (see page 150). There are. ratios• however• for 
which theo'pr:operties of. most metals are at least approximately comparable. 
In a few of -the· organic systems investigated. notably fluorene:st:ilbene. 
crystallization '•is independent of supercooling, (to about 15°) insofar as 
supercool'ed···eutect.ic mixtures always crystallize -simultaneously and almost no 
broadening._;. in the sense of .an SB is observed.: Stronger. supercooling could 
not be studied because of the spontaneously occm:Ting unstable modification 
of stilbene; . 

·An example of the behavior of the SB upon the occurrence of a molecular 
compound 8.S is a-trinitrotoluene :anesthesin (Figure 200). 

The kind of anomalous eutectic designated ,tzye A has also long· been 
kno~"n with metals; in Dix's investigatiou90 of the eutectic: of Al-Al Fe the 
phenomenon was called "displacement of the eutectic point"85 • · Other such eu-
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tectics are re-C (graphi~e), . Al-Si, Zn-Zn3Sb2 and Pb-Ag 85 • .In all of these 
there is a decided melting poin~ difference,-hence the eutectic lies in high­
concentration. areas of the ·1ower-melting components. Ratios exist,·· there­
fore, which are comparabl'e to those in Figure. 197 in relation .to the eutectic 
point. R.osenhain and Tuclc.er 91 found-a eutectic structure in a small.concen­
tration interval in the· Sn-Pb eutectic. In perlite (the ferrite:cementite 
eutectic) a pure eutectic structure also occurs· in a concentration range 
which widens with supercooling. 

The conclusion drawn from. the supercooling phenomena of metals, tha~ 
anomalous eutectic crystallization .occurs more easily the more different the 
relative proportions· of the two components in the eutectic, is therefore-also 
valid· for organic substances.. However, this anomaiy does . not depend only on 
"the stronger nucleation potential of one of the two components" for the eu­
tectic mixture of such a system precipitates equally well on ·supercooling 
whether the one component crystallizes primarily or the crystals of both com­
ponents occur simultaneously. Because of the greater CV of one component in 
type A systems that component reaches the syncrys'talline state and separates 
first.. . 

It is assumed that the SB deviation observed with organic mixtures and 
also their specific behavior with- other substances are significant, ··especial.­
ly with substances which incli.ne toward supercooling, for example, the sili­
cates. This viewpoint could throw some light on lcnown varying composition of· 
eutec~ic mixtures of quartz and fe+dspar in.granites. ·Gackel fouud9 4• upon 
inve.iitigating granite from Ringebaker and Bornholm and from I.ysek.it in Sile­
den, ::,that this was the case with good development of the eutectic struct~re · 
in viried proportions of quartz and feldspar, from 20 to 38.5% quartz. The 
order of magnitude of this interval compares as well with organic substances. 

·;'Anomalous separation in salt· solutions upon supercooling can 11.kewise~be 
observed simply with a cooling stage62 • The behavior of supercool.ing salt 
.solutions is completely analogous to the anomalous behavior of organic sub­
stances. On the one hand, defle~tion of the quasi-eutectic syncrystalliza­
tion region of the eutectic concentration could be observed (type A according 
to Kofler) 87 ;. on the other hand, halo formation (page 152). 

During crystallization experiments it is . easily sh~ that i.ce has an 
especially higher CV ·than the salt, In aqueous systems 1n which the eut.ectic 
point lies in an area of high water. concentration,· in analogy t:o organic 
substance behavior, strong deviation of the quasi-eutectic region is to be 
expected with higher salt concentration. ·This can be seen in the aqueous 
systems of ammonium chloride, potassium nitrate and sodium nitrate. The eu­
tectic mixture is allowed to crystallize. and cooled further. Then.the. chief 
portion of the crystallizate is melted with a warm spatula and agai.n coole~. 
The remaining crystals begin to grow 1 so that one can follow the solidifica­
tion at distinct degrees of supercooling·. With the eutectic of potassium 
nitrate:water (Ea-3°, 17. 7 g in 100 g of water), a strong primary groW1;h of 
ice crystals can already be seen at -5°C. In this case it is difficult to 
hold the temperature so near the eutectic that genuine eutectic crystalliza-. 
tion occurs and ice.does not form immediately, In the ammonium chloride: 
water solution the ratios are similar. In the sodium nitrate:water system 
the unusually small C:V of sodium nitrate leads, in spite of the favorable 
eutectic. concentration ratio, to type A syncrystallization. 

2. Three-Component Mixtures 

In-three~component systems the presence of a ternary SR is limited by 
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150 Crystallization of Supercooled Mixed Fusions 
• ..-.~ :_ . •• }:~:,•::~~ ... - ..• ':•:~:-. ·-:" ·'h • . .•• :? ... 

,. . 

"the behav:i(!r ·of ._the 'binary:,-sB •. , Tlle three types A, -B and C described above 
can, ho~ever / aiso. -be'/rec·ogt'iizech~he'te.: · .·,Figur~s ··10-la and 201b ·show the ratios 
in t:he\0·-'{~h,f e~::::tii##c;in~'di:, -~-:Jy~·eiii'.,:'aj:Ji~'.e·n~kne;':~c·~uap~t~¢.~e ,: beri_z11. The ternary 
pointi'·CC>ord1i~'¥te:fi:¥~:r:·e •28_;.;s.·b'tn'itf; /4:6%ia:io.1:'i'enz~n.e'-,- '26%·,·icenaphtherie .,and 39• 9 5. 

-~ ;;~< 
:·.· :; 

'.•·ft,~&i!~~-l.1ti4t~fJ~ 
. , ~-, wa~:.,_aj,.r~4Y-!-,meni;Jpne~, 'T~i::m .. and•·: ~ots~µ.wa~". ,~Y• s~id the "range 

.. i,of_co~st13:n.~;;1~~•.,;.l\l~Ji,,;r:0UJ1~,s:•·.'~1.ie--f!Ute~tt;c P?iht •.. ·. ~o tha~_.,th~. ~o-c;omponent sys­
tems tb~y inyes~iga.te4,·, -.~ceta_nq,ide :2, 4-di~itro,~q,enol-. ~d ~obenzene :benzil, 

: . .! as we;U · as•, the.;,-,;\µie"t·cpmpqnent syst~, ac;:e~a.nil'ide,:::2, 4~~1,;;opheriol :benzil • 
. ;;lw.er~~ types{l~:;'o:r -~~;~~~.:,is- only pa,rtia1ly·• ,correc;t;.,~.. Ai:::c:ording .to our inves­
,_.,tigatio~,, ~-C?.~e¥~~:~l;,i~z.i~,-._;. as weii. as·:th_E!. thre~~component· system -of Figure 

202 • be-lo~ :to ty.pe· A_- · The error can, for the mos.t part, be . &aced · to the 
·;~c; -~~-.·:_~-~~·~.1~ a,nd. Bots~h~a~ iw-a in:c~rikct· val.iies for $,~ ·eute~tic point, 
because the eutectic azob~nzene:benzil 'lies,. not at 45.% benzil, but instead 
at. 38%; .in:'.tbe three-~crittp_onent syst~ the ternary poi~t c'oordinates are not 
25%, bell.Zil,· :.45~ dinitr6pli~~f and. 30% acetanilide but, instead, 45% benzil_, 
33% di,nitropheno1:· and 221:. acetanilide. 

B. The. Isotherms of Crystallization Velocity During Supercooling 

If, .in a :'binary system, one measures. the CV of the first separating 
component-,;-1.n,distinct .mixtures below the ~utect:ic temperature, one obtains in 
the concent:;ra;tion-CV diagrams two curved .portions _intersecting at the eutec­
tic. The .i,sotherm of primary crystallization- appears, t~erefore,. at the eu­
tectic temperatur·e as a uniform curye with a zero va:Lue at the eutectic· 
point86. The position of. the latter in relation to both the concentration 
and the· temperature limits the degree of decrease and/or rise of· the iso­
therm. 

If one.withdraws still more heat 
zation at the eutectic: temperature,; 
ondary act of crystallization as the 
crystallization is then a horizontal 

during the resulting primary crystalli­
the remaining melt solidifies in a sec­
eutectic. The isotherm of the eutectic 
line which touches the isotherm of the 
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The Isotherms of Crystallization Velocity During Supercooling 151 

CV of primary crystallization at .the eutectic point •. 
Upon solidification of supercooled mixtures. this r~lationship of the 

isotherm to primary and secondary crystallization _changes. Both isotherms 
can then be seen to originate from two branches96 •. 

The isotherms for the .CV of primary crystallization (primary iso.therm.) 
have, at·the highest point with the pure components, the CV of the corre­
sponding components at the chosen degree of supercooling. The zero point for 
both components no longer lies at the eutectic concentration~ but rather -
in agreement with the degree of supercooling-.- for the component A at the 
saturation curve- Ea' of Figur·e 184 1 for the component B at the ·curved port.ion 
Eb'. Since this point in relation to the type of primary crystals lies, for 
the time being, on the other side of the eutectic concentration,.it must cut 
both _curved por.tions. 

Figure 203 shows acetanilide:i,4-dinitrophenol (eutectic is•, 53% dini­
trophenol); Figure 203a shows the quasi-eutectic syncrystallization branch 
{SB); the isotherms of primary and secondary crystallization for various de~ 
grees of supercooling are shown in b~ c-and d. In Figure 203c, the two pri­
mary isotherms continue farther than' the broken curves and terminate at 60% 
dinitrophenol, one of the eutectic concentrations. 

The isotherms for the·cv of secondary crystallization (secondary iso-· 
therm) show divided curved portions which overlap in Figures 203b, c and d, 
approaching a similar height. 

Every primary isotherm intersects the corresponding secondary isotherm. 
Betlotiaen m and· n, upon simultaneous :nucleation with both components, there 
vill:.be only one· crystallization front. Therefore, the curved portion m-n 

··'! 
repr~sents the isotherm of quasi-eutectic crystallization. The broken line 
extrapolation of the primary isotherm of Figure 203e can be determined 
experimentally, then,. if the supercooled melt concerned is nucleated with 

· only-·•one of the two components. 
·Toe quasi-eutectic isotherm has a minimum at the concentration where it 

intersects the two primary isothet;ms. This concentration diverges, as a 
rule, from the eutectic composition: in Figure 203a, the place of ultimate 
minimum-c·oncentration is showo by a dot-and-dash line. 
- In anesthesin:'benzil (eutectic 64 •, 52% beru:il) (Figure 204), the mini-· 

mum-concentration diverges relatively little from the eutectic concentration, 
the SB deviation is much greater, as is that of the minimum-concentration 

· area in azobenzene :'ben:zil (eutectic· 52 ° • 38% benzil); Figure 205a shows· an 
SB corresponding to a type A. The greater anomaly of this system is ex­
pressed in Figures 205b and c: the length of the secondary isotherm branch is 
greater than .in the two systems of Figures 203 _and 204. The course of the. 
quasi-eutectic isotherm m-n is most. unsymmetrical, since· on the azobenzene 
side the secondary crystallization grows very slowly and on the benzil sid·e 

· it grows very rapidly. _In this latter port·ion 1 the isotherms for quasi-eu­
tectic and primary crystallization can no longer ·be differentiated. During 
crystallization apparently only a single crystallization front moves; the two 
processes, however, run in rapid succession, and, indeed, s~condary- separa­
tion immediately follows primary separation. ·The coupling is forcibly regu­
lated because in this ·region secondary crystallization still has the greater 
crystallization velocity .without, however, - because of the composition -
being able to overtake the primar·y crystallization front. The coupled crys­
tallization makes determination of the syncrystallizatio~ range limits 
difficult. 

Azobenzene:acetanilide (eutectic 66°. 6.5:: acetanilide) is an extreme 
cas.e ..... The two components were chosen so that, on supercooling, the CV' 6 ex-
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152 Crystallization· of Supercooled Mixed Fusions 

hibit the gr-eates~ p·o:;si~le d~ff~rence- (pag.e 148:h the. high azobenzene (melt­
ing, . .:1point :.~~-0 ).)CV;1re:a'~h~s.-;-:a, mafunum .. at ~Qi3_Cl~ s1.i'Rei,c;9ol_ing, 640 mm86 The 

. . . ·'··. . ....... : : '. . ·,, ..... · .;. -~. -~ ·. . .. •' . . ..;. .. , ' :·•· :·,·~-· ·' . . .. ' 
eutec:tic,, ... pc;,~;nt:,;(.~r-: nearl;-y t.;lcist:1,·;by:: .tn~c;1,\relatiyely .. ~lar-ge -melting point 

· -,~tf!.ifl1~}4ij;};~~;;:y:l!~!f~:{;,{t_~t~-~,t~~;WJf'.;·:t~#:tf~;!p;a:;!;;~!!~~::se~h: 
,- azob;~D;:2:/!!.D~'."'ey.:i!r,~~U.l~su;rp~ss.~s.,;rth~. -CV,y.;of: -a,c;:e~ap.ilJd:e. in OVE;J:-eutectic 1:ilixtures 

',f ~~!l~llililiil~11~1~~:~fu~ 
-lial - .•.- Jy;~~.,., "'' lie,~,p.~g~t:,:~,::I!,_ S1_t ,,~~h:_-:the.·,eutect~ concen-

th_o.rs :misp; ·a._ . . . t~e.·:i11widJnum·. in ; the ,,~utect:fc';icon.,centrati,.on aud also erred in 

t~:⇒~~z.-,eu~~Cfl.C:' r.;g..,,1 il<,i-roimii&'tb• eutectic. i>oint. 

·i~~~~t-Llt,t~:::~~~~±:Sti!r~~=~:::~ 
. the. '.two '~c#!poru~ii:t:-s;,~tbe .,,position of 't:he : . SB',i?il~o •::.piays . .-'an,:essential role. . . 
. . .· :flie:- >M:10 ::. ph~ncrillenou was ~plained. by .11:raud )through . supercboling9 8. 
Lam.plough ~4 .. ~~tt.9-~, ,however,· reject supercool:f;ng. theories mi the basis of 
their expEirim.E!uts. Tammann anci Botsc'hwar100 ~ on the other hand• found the 
basis. fc:iJ:',(diese, .. authors'. :views tiusowid.' ·lJhen Tammm:m reduced the concentra­
tion,- d~riilg/c#stallization, of ... the: melt/iiDt: to>the primary crystals of the 
componen.t-.with,,.-a - smaller diffusion velocity,, the second component formed a 
haio •.. , ... f.' ·: .. . . . . -· ·>:•'··· · -

. ;,Fur.ther irlyestigati,ons by.,Botschwar and_ (;or~lOl led .to the conclusion 
.. that oniy,'.(1ile_ :c(>mponent could form a ring 'around. the second. The two authors 

state..,. con~epi-i.rig .tl;e·.,series of meta.ls Bi:.~ Sb., Cd, Pb,- Sn, .that only. those on 
. the left .(1Qwe;·:meltiilg) .form.-a halo around those on the left. . . . 

If one·· co~iders: .the eutectic,mixtur.e.·of. Figure 207 with supercooling to 
e and, nµclEµi~ion-.with the component A, the following thought presents itself. 
A can1-ct-yst~liize .until the .r~aining melt has reached,. along the horizontal, 
the conc;e11tiation m. It v.i's assumed that the .right limiting curve of the SB 

. coincided·_:w.ith the saturation curve Ea'. ,(For:. the_ experimental determination 
of satur~tiqn ·curves, see Koflerl0 2 .). Therefore, .the separation of A is 
ended by lowering the .,concentration of A to 111.o .. If. however I the mixture is 
now seeded. with B, then, since m _still .lies in .the SB, · both components 
immediately crystallize as·a quasi-eutectic. The structure shows, therefore, 
the primary crystals of A lying in an apparently eutectic crystallizate. The 
same crystallization effect is achieved if the mixture, which has· been super­
cooled to e, is immediately s.eeded with both components~ _Then A crystallizes 
in each _case, because of its rapidly climbing CV, before B until the ·remain-
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Halo Formation 153 

ing melt has reached the concentration of ·sB, 
In the same region of the SB, halo formation then occurs; however1 only 

if a eutectic melt supercooled toe has been seeded primarily with B~2•89, 
Upon crystallization of B. the remaining melt moves· to the left, toward s on 
the saturation curve b Eb'. Nucleation.with A produces a concentration at 
which A displays a much greater CV tha.n.B; therefore,·A very quickly sepa­
rates. Since the environment of the B crystals has been much enriched in A, 
a .halo of A is formed around the primarily precipitated B crystals. ·The syn­
crystalline solidification of the remaining melt then causes the concentra­
tion to return to the right to the SB Cr of Figure 207). 

~e proportions are then especially favorable for formation of a note­
worthy halo of A around the primary crystals of B·if an over-eutectic mixture 
(about N of Figure 207) is quickly supercooled ·ton and primary crystalliza­
tion of B occurs. Here the concentration of the remaining melt again shifts 
to the left, . towards p on bE'b'. Because of the increased difference between 
the original concentration and the concentration of the remaining 111elt, halo 

· formation becomes especially prominent.· 
The behavior in the last case, for example in a:z:obenzene:a-napbthol, can 

be clearly observed.in.the analogous concentration halo if one wait$ for pri­
mary crystallization of a-uaphtbol with an over-eutectic m:ixture after super-.· 
cooling; In this case. spontaneous· crystallization occurs regularly in over­
eutectic mixtures. In other cases, in which spontaneous crystall:lzation·is 
absent.' one can force primary crystallization of surplus components in a sim­
ple way so that t~e over-eutectic mixture does not fuse entirely but instead 
forms:over· the eutectic temperature only while there are residual crystals. 
Upon cooling to · the desired temperature, this residue forms mostly excellent 
primary crystals around which halo formation can easily be observed upon i.n-
.jectictn with the second component. An ex.ample is uobenzene:trional.. 2 

Figures 208 and 209 (Table XV) show the .crystallization procedures of 
over-eutectic mixtures; Figure 208 shows a normal precipitation procedure; 
Figure 209 • anomalous crystallization. 1n both cases• it ·is a question. of 
whether there are analogous. over-eutectic:. mixtures, ·.as is evident· from the 
additional melting diagrams 208a and 209a. 

In normal.precipitation, the eutectic crystalli:z:ate (Figures 208c, d) · 
follows the primary crystallization of B (Figure 208b). 

Anomalous separation of an analogous over-eutectic m:ixture is shown in 
Figures 209b, c and d with a mixture of 65% trioual with a.zobenzene. The 
mixture is heated to. 65°, then quiclt].y cooled to 35%. The remaining crystals 
of B (trional) form fine rhombs. The edge of the microscopical preparation 
is·iumediately seeded with both components. Since. the selected concentration 
lies· within the SB, both components ·separate quasi-eutectically (Figur.e 

.209b, right). The crystallization front progresses to the region around the 
primary crystals which is impoverished in B • therefore rich in A; since• 
however. in all concentrations (lying left of the ·ss). the CV of A is 
greater than that of B, A crystallize·s first. forming a "halo" around B. 
Then, if the concentration of the remaining melt again shifts·to the right, 
quasi-eutectic fTont·again proceeds uniformly (Figure 209d). 

Under certain conditions•· then, a halo of B can form around A as well as 
of A around B. It is assumed th.at the corresponding limits of ~he S of the 
saturation curves aEa' and bE'b' (Figure 210) are maintained. If, for. exam­
ple, a eutectic mixture E is supercooled to e and seeded with . A. then A pre­
cipitates during ·d'isplacement of .. the remaining melt over point 1 and beyond, 
towards point 2· on the saturation curve aEa'. Subsequent seeding by B causes 
a greater CV for G; the ·net result is halo formation by B around A. followed. 
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154 Crystallization of Supercooled Mixed Fusions 

by. syncrystalHzation. If ·th'at sa111e_·:_m:ixture at e · i:s first seeded_ with B, 
.then, the soli.dif'ication ca~·-1pr~c"¢.~'cl,,:_entirely analo,gously, - except that it is 
laterally· tr'a;n_sp'.§se~ since.,: :'~~he e·&nden'tr~ti_OU,;Of., ,the ':remaining melt is first 
displaced · .. ,,i'o;w:a_j;=(Fs , :,3_ and·,'. at'/a,:m:im~;.:,:tcwrds ·4'~:<Nucleatipn of A at :this 

on the degr~e 

~~~i-~,=~~;;; 
here. (S~~e.· ,upon. sol~c:i:if,1~aUon·· of ,tj':f"jr~Jll'~S \Of th~s system, -stron~ equili­
brium :d1sp·l:~cement was/observed· due .to extraordinarily. sl.uggish . diffusion, 
the halo fo:rination observe.~l ,by Botschwar is. probably traceable to layer crys-:-
tal fbmatfon..) _) _ · · 

In t~~' Cd/Sb system !'there is an important melting point difference with 
·the eutectic: point at 92%.-·Cd 1 o3,.· Sinc_e ·thb eutectic forms between the in­
termediate pha,se ·_:Cd/Sb mid cadtrl.1,i'm, tl)~ question must be whether the primary 
crystaJ;s·, -surrounded by a cadmium.,halo .-are, not pure antimony -crystals, but, 
instead, Cd/Sb (a ·°,'stable· p:roportion ass~ed). With· ·Pb/Sb, a melting point 
difference~o,3 'is indeed miE!~ing; however·, the _eutectic _point here is strongly 
one""'.sided, at 82_._5% Pb103 .' b -the latter case, the right branch of the melt­
ing curve •exhibits . an 1in~l.ection, point •. Also in the systems of Pb/Cd and 
Cd/Sb, ,the, :component present ,in a large. quantity in the eutectic -has, because 
the eutectic point has-a lateral ·1ocation due to ·better diffusion conditions, 
the ·gr-eater.- chance-.of grovi:ng quickly· ini_mixtures. that· is, to form a type A 
of SB· which gives·the most favorable conditions for halo formation. 

Also in the Pb/Sn system (eutectic at 61.5% Sn), the proportion is 
such that a · type ASB · ."i. th a displacement towards a . Pb-rich mixture is 
probable; therefore tin can form a halo around primary lead crystals.-

The zinc. halo shown by Schei1es around the primary c crystals in photo­
micrographs of the Zn/Mn system, as ~ell as the zinc halo around primary Mg­
Zn crystals in Zn/Mn system, arranged itself equally inform.a~ly_ in the rep­
resentations obtained -'1th organic mixtures. the·halo of A1 3Mg2 around pri­
mary aluminum c~•stals 1 OI+ of the eutecti.c. A1-A1 311g2 can. be explained in the 
same way. 
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As was explained above, halo formation is assumed· to be based on the 
fact that the component with the greater CV under the given restric~ions 
(which frequently exist in greater concentrations) is absent at first, which 
in general is the least probable case. not to·mention that the nucleation 
velociey of crystal formation with metals is generally very great. ·.It is ob­
vious t:hat this can partially be traced to the fact that halo formation with 
metals is known in only a limited number of systems.. . . . 

Al.so in the Al/Si system (eutectic at ll.6..-11.7% s1105), an SB of type 
A is to be expected with a diversion to higher concentrations of the silicon. 
Corresponding to this is the photomicrograph, shown in Fuss' booklos. of an 
over-eutectic, ·20% Si mixture. Distinct aluminum halos are seen here around 
the gray polygon of silicon,· the aluminum also projecting in skeletal ceys­
tals in. the surrounding area. Through the skeletal growth, ground specimens 
of aluminum crystals from certain places also appear to be primary. : · 

The circumstances which lead to halo formation signify strong coarsening 
of the crys.tals for the structures of the 111.b::tures in question. If one con­
siders in'th.is respect, for example, the diagram of Figure 197 with a small 
degree of supercooling (at; about 70°), he sees that the finest syncrystalli-

.zate distribution of components occurs from about 30· to 45% acetanilide if 
seed crystals of both.components are present. If, however, acetanilide crys­
tallizes primarily, then, depending on the strong over-eutectic mixture ra­
tio, a considerable shift of the remaining melt, concentration to the left 
soon occurs, which, with diphenol. crystallization. leads to decided halo for­
mation./ The particle size . of · a primary solidification product thus fonJied 
exceed!!_i tha:t of a syncrystallizate of the same combination many hundreds tc;, a 
thousand times. 

It. should still be mentioned. that- eutectic anomalies• can occur even 
without.--supercooling, if for any reason a common crystallization .front is w,t 
developed •. for example, with very great quantity differences in the eutectic 
mixture.or with very slow crystallization98 • 

In the first case, the anomaly is connected with the .particle size re­
quired for a certain type of supercooling. If, for example, .the eutectic 
lies at 5% B, a eutectic lamellar pair must be constructed so that a thin 
layer of B is accompanied by a layer of A 20 times as thick. Since .lamellar 
width depends cm cooling speed. and indirectly on diffusion speed, then, if 
restrictions for the lamellar w:idth of Bare met, A forms no new seed crys­
tals but instead the A-component precipitated with B deposits on the previ­
ously existing A-crystals. It is likely that· with· rapid cooling decreased 
diffusion.velocity {if no other anomalies occur), the stable, fine lamellar 
structure will itself form a true eutectic structure. 

During crystallization of aqueous salt solutions, besides the above-men­
tioned anomaly, quasi-eutectic syncrystallization with ·preferred type A oc­
currence as well as lim:i.ted stationary halo formation can be conducted exper­
imentally and followed on the cold stage62 • Since, in these cases, water 
nearly always has the greater CV, so that the SB diverges to higher salt 
concentrations, in over-eutectic mixtures ice forms halos around primary. 
crystals of the concerned salt or - more frequently - a hydrate is easily 
attained. 
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XI.* EXERCISES 
·:-.< 

, To,e ~~,';tc;~~_7,~;,·a1i:e _inf~~f.~4-. to_,, Hl!f.!St~a~~- ~-;"t;~i-~u~_ly d;~_c·ussed phenomena 
to demonstra·te var,ious techniques~:~: ·sunple .. :- examples· hav:-e =been selected so 

. • .·-··,-. -.. ::.-;,._, ;-.:::·· • ,; ·:. '.·-.:.•>·;,:. ·-· -.- .. ·:,·/:.··.j"'1•:--t »··, =·- . .. :.:~------:-- ·•· •'1•\~·: ;:·--

that, · each,:phetit:riiienon' appea:rs\v.L thout· ;s '" · ;·caneous- c:liang¢'s, · ,Qf· . other· kinds. 

of 
al.-

the;. exerci . tlli'$'t:sor,t-,ar·-- . · ~-. the,•begin-

~~:::z,:~;~~:b~t~~~,{¥i~~~~~::: 
Slides and covenliips, i;hould>be.;sctjij#il:.ou~l.Yi.clean' 'and forceps shoul.d be used 
to . :.pl,ac:e -~~verslfps· ·on slides mid ~Iid~s'-':on the hot st;ag~~ Fingerprints on 
slides clnd.· _coversl~ps;· ns:tui'a:liy . af:fec:1; .;· t~(preparation., and fingerprints on 
the hot staige, fuipec:ially at\high t~per~tiires,. may cause corrosion. 

One. sl:io,uid indic~te, w~·~n- ·#vihg '~id.rig po_int/ .• not only 'Whether the 
value is\,: cohect~d .. -or ,uni::or:rectEid 'fut~·aaiilc;(if it{ is a capill.aey or a micro­
melting point~ . 'The ·-dified desigriat.io~-•1~elting .:j,oint11 or "melting point 
(uncorr. )" should· :indicate an uncorrected capillary·. value. Other self­
explanatory designatio.ns are 11melt:1,~g point (corr.)" and "micromelti.ng 
point". The latter is ordinar.ily · presumed to. be corrected unless it is 
otherwise ·specified. 

Many of the experiments are conducted with ordinary white light, others 
with crosseci" poia.rs. Polars, when· used, usually lie beneath the stage in a 
rotating filter holder, while the ·atllillyzer is placed on the ocular as a cap. 
If the microscope ·has a vertical tube, the vibration ~irections of·the polar 
with respect to the microscope axes are unimportant; to ·cross the polar~. the· 
polars are rotated ·with respect to each o·ther until the field of view appears 
black. Tf one again wishes to ~rk ii:: ordinary light, either one of the two 
polars is removed. If the microscope has an inclined bodytube, the rotation 
directions must be oriented north-south and east"'."West; with these micro­
scopes• the polarizer is usually fixed in the rotating filter holder. and the 
analyzer is. rotated to give a darkfield. · 

• 0-.a;,tar :t, OpUi:al CrynaUograptr;, ia not trai,alated per ae; for it ill readily avail&bl.e 1D other tu:U, 
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l. Simple Melting 

This exercise covers two examples of the relatively rare class of sub­
stances which ~how no change under the microscope upon the melting point. 
These examples are given.to permit the experimenter to concentrate on· the ap­
paratus and on microdetermination of the melting point· rather than on-the 
changes before and during melting. For this reason, the descriptions of the 
procedure with the first example and the observations under the microscope 
are more detailed than in the later exercises. 

Novatophane K~ melting point 59°C 

One of twe small grains of novatophane K are placed on. the slide and 
covered with a coverslip •. The grains are crushed into a fine powder by pres­
sure on the coverslip. Move· the coverslip back and forth with a finger 
wrapped in a small doeskin patch, a clean cloth (or a pencil eraser-.- trans­
lator) to achieve.better distribution. The preparation .then· should show, 
under the mi.croscope, separate crystal fragments of irreg~ar contours and 
various sizes. . . . 

Adjust the heating rate according to an expected melting point of ap­
proximately 60 °. 

No change is noted with novatophane K below the melting point. The 
smallest particles begin to· melt at about 58 •c depending cm the purity. ·of 
course, . these particles are so small that the transit.ion from solid to melt 
is not easy to recognize. As _the temperature continues to rise, however, 
somewhat larger particles are observed to melt. With the largest crystal 
fragments, melting starts at the :edges. The angles become rounded and,; as 
melting proceeds, droplets form in which residues of the original. crystals 
are visible. These residues diminish and finally disappear at about 59.5°C. 

The remaining droplets may have various appearances. The smaller drops 
are dome-shaped. On focusing up -and down, they show a broad, dark border 
which widens when the tube 1s raised as the center.brightens due·to. lens ac­
tion. The larger drops ·fill the narrow vertical·space between the slide and 
the coverslip. These drops are surrounded by a · sharp black rim which ·can -be 
circular or irregular. It is possible.to observe the last crystal residues· 
melting only in the interior of the larger drops. 

If, in· this er later exercises, the o_bserved melting point is higher 
than that given, the error may be due to too large a sample. The melting 
points listed have been determined on optimum amounts of material.so that the 
same melting points will be obtained by the equilibrium method. The above­
mentioned melting point, 59°C, was determined by this latter method. In the 
continuous heating procedure, the novatopbane melting point lags about 1°c. 

Novocaine nitrate, melting point 102.;.103°C 

The preparation is made as directed above .for novatcphane and differs· 
little in appearance from it. In addition, the behavior·during heating is 
similar to novatophane except that the melting point range 1s even-larger. 
The first visible melting is at 102°C; however, the main mass_meits at 103°t. 

2. Sublimation 

-The most frequently observed change during heating of organic substances 
on the hot stage is sublimation. Although most substances sublime, subli-
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:.~: . 

mates vary as·.::'Widely in'. fofin· and appiaarance as:,s~bl;~.t~9n t~peratures (with 
relad.cn;. t~(Jhe.··,~~hing:··pointl ··do . :f.,ri'.' iIJagnitud'e·~ .• ,;iiapfdi.y ·multiplying conden-

: sai:Jp~:-Jfop;5-bnea,tc~y.;f¥.w~j~tformjilex( .. :•;c,)t~e- «;::rys~_.µ1i~e4 :~ublimate, especial-

may be 

. ,,that•:- ,mentioned •... Jlaj:Lng. , once -observed 
,k:n;, ·~ :.:,,:1 t-'~ciiT~Ji'er to' ci'e.t:;Ct· ~em a earlier in 

,,. ..... < ._:J_:.·_;~_•·.'.: \'. 
'• :.,:•,,;,.,: r C 

. primacy :;sub­
. :'.fht:;r.efore, 
.fiv;e in the 

·······?·:-~·-.-, :_,·: ·', :~-:-: 

r~;t: ~ -~· . ... . , .· u~(~-i#.~~i-~:!,:;:f~~~:~l:~~=~~~~t~~;~:~!u_~:e~~~~e :pe~~~ 
ment;,. ,h9.uJ~•::,. 1:i~ ~.~~·so ,~e tempera-c:1:1;r.e increaliles approximately 4° per minute 

. •. ·• in -~~~~f!l~d~~:~~~~!] ·. c.atise J~) first visible sublimate to appear only 
.at a,1:µ:ghe.i;t~~perat,ur~ thm:l '.that· indicated · in the.exercises. Conversely, 
·sloweti'Jl'ieAtittg will i11ake' th~ :;fits,t ~blWte. appear earlier .. 

• •. -s••.••., •/ •' •·,. ', , •• l,. , ., ' _-, '• • 

_Na.ph~~~e, ,melting_.point 80 • .5°C 

Comm~rc.~al ;ria~h~h~~~~e us~ally, show~ iri.~gular large_ and small lumps 
after.grii;idi*g. -pie;f~J~1:. _evid~ce of subl~tion is appax:e:;nt at about 45°c. 
Three., ~our,···f~ve and .. s'ix,sided _.tablets formli'- partly on. the coverslip suri­
fac:e/ p~rt:ir.·;ill _the ,inte:i;yeti~ng space.. The,y ma1:\·:liipp~ar . f~thery or sword­
like,' ' 'As 'heating continues~· fast-growing swordlike growths appear. Before 
reachi_ng ·1:hEi. miµting. point, the original cry~~als usually completely sublime. 
The microscopical preparation does not resemble the original preparation in 
any· way-·after su_blimation. Pure naphthalene melts sharply at 80.5°C. 
' Obs·eryatimi ·of the subliuu!.tion process for naphthalene is sometimes dis­
turbed by'movement of the coverslip. -This.is .probabiy.due to the very rapid 
vaporization of naphthalene, which raises . the coverslip slightly ·SO that it. 
slides sideways. 

Anesthesin, melting point·90.5~C 

In contrast to naphthalene, anesthesin does not sublime strongly; most 
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of the original crystals still remain at the melting point. . 
The sublimate, first formed at 75°C,. grows· · into various shapes; often 

these are platelike, transparent squares or rectangles with fringed edges. 
in addition, small dark crystal grains appear. All grow constantly up to the 
melting point. ·At 85°C9 drops also condense.on the coverslip soon covering 
the entire field of view except in. the immediate vicinity of the crystals. 
As heating continues and the melting temperature is reached~ the· original 
crystals melt first, followed by the sublimate a fraction of a degree .later. 

The melting of anesthesin (Figure 6) is not directly comparable to the 
procedure described here. Because the crystals in the figure were obtained 
by longer mic:rosublimation~ the· original crystals have completely . dis­
appeared. 

3. The Equilibrium Method of Melting Point Determination 

A larger sample is used for observation of the equilibrium melting point 
so that larger drops of melt may be obtained and .residual crystals may be 
more readily observed. He~ting is regulated, as witll the continuous melting 

. point determination, according to the expected melting point. 
The equilibrium melting point may. of course, be low because of impuri­

ties in the sample. Besides the correct melting point for the pure compound, 
the deviations to be expected with the usual commercial samples are mentioned 
for the following examples. . . . . 

(Translator's note: It is important to measure the equilibrium melting 
point with nearly all. of the sample melted. Especially with impure samples.· 
widely different melting points are obtained depending cm the· percentage :of 
the sample melted.) · 

Phenacetin1 melting point 135°C 

The preparation used for observing the equilibrium melting point must be 
rather large. · It is heated as usu.al but heating is stopped as soon as melt­
ing starts. _The temperature, of course 1 will then rise for a short time 9 re­
main constant and then fall. The crystal residues in the melting drops will 
grow smaller, then remain unchanged for a short time and finally start to 
grow slowly. During melting. the edges and corners of the crystals become 
rounded, As ,soon as cooling begins, the comers and edges become straight 
and sharp. The crystals then grow faster and. faster in prisms and rods, and 
soon the melt is completely crystallized. The equilibrium point is taken as 
the temperature at which the ccysta:ls · have stopped melting and growth has not 
begun again. This temprt·ature is exactly 135°C for phenacetin. . 

It is aot·easy for the beginner to control the· heatirig so that the equi­
librium between crystals and melt .is observed. At first the heat will proba­
bly be cut off too late. Unless heating is stopped at the very beginning of 
melting, all of-the crystals will melt before the temperature begins to fall. 
If this occurs, the experiment is a failure. If melting is intercepted in. 
time and if the residual crystals· begin to grow slowly again as the· tempera­
ture begins to fall, the experiment is completely successful. With some 
practice there should be no difficulty catching the equilibrium. As·soon as 
the crystals begin to grow again, heating is resumed. The crystals will grow 
for a while. then begin to melt again; at that· instant the heat should be 
turned off. Therefore the heat must be on oc · off, ·respectively, when the 
crystals start to grow or to melt. · 

This experiment can be repeated several times with the same preparation 
to obtain more accurate values but not indefinitely because anesthesin decom-· 
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poses to .so~e- e.xtent·during ·lorig heating. Consequently, the melting point 
slowly ·dec~e:as;es. "! •• • 

Tlie ie.~p'erature-. c:c1n- -al.~o ;-be ,regulated in another way. If. hea.ting is 
stopp_ed•_,_tqo::>•i;at'~·.,:-and :,:i:t '_,ap·~ea.,r;s. ·r.~at· ehe samp:1~·_,,may mel,t completely. the 
glass: p_l;#t~·-;;,c~i:i:/b~:: r~o~e_d, Ein~_ ;i'o~ej, ca~/c~ot· the ,prep~_ration by blowing on it. 

-·· bn_::it~e,\ot,J:ie)f ·-nan·a,3(::,1:h"e·;·t~'m:p~raJu_re}caii .be, itfcreased, more rapidly if the 
resistance_;:is_,,·$et· ·for. a· ·~·hi1ghe:r·)t"~per~ture•: fot a snort t~e. Such manipula-

.. by · continuous 
·. This is done by . 

·1ess sub--

135.J C· w:Uli45,'~>-p'6taiiled', 'just ·as.;• with•- the, ¢quilil:ii:\ium· method. · 
-:-~. ·!• . '/ .. ~-

Benz4, mtlting -point, 9Sfc 
.·' '·· , .·. . ·: 

.:.~~fii,~I~f 4''.-•Jr~~!~~~fil;; 
ly, sex: atclf<the .. edge cif .itbe _· c::crver~:l:ip "· wit:11/a :d~ssecting needle. 

The• s~ple is heated in ,the usual way;, .the equilibrium melting point is 
best obsery~d between crossed polars. With .polars·•, which are · not fixed on 
tb~ mi:croscfqpe as a rule, cme·first tests their position, then rotates the 
analyzer· uht'.il the field of view is -totally dark. The crysta1 _film of benzil 
then ishi:l'WS polarization color"s, >usual.i:f- yellow. At the .beginning of melting. 
the:,ani'sottopic: c:rystils stand out . very. noticeably against the dark back­
ground ·.(melt). 

1,tizin (1,8"'-dihydroxyanthraquinone), melting point 194°C 

Istizir1 is a relatively high-melting substance, in contrast to the two 
previous examples. Bec:ause istizin · sublimes strongly below the . melting 
point,,even-more material than usual must be used to determine the equilib­
rium·melting point. During cooling, the umnelted. ~eed crysta1s grow as thick 
prisms similar to the crystals formed during the last stages of sublimation. 

Since ist:izin' s melting ·temperature is so high, • the .temperature drops 
f~ster .after the current is cut off than it does from the lower melting tem­
peratures of phenacetin and beuzil. Therefore, melting should be allowed to 
progress somewhat farther before the current_ is cut off. Conversely, the 
temperature does not rise as rapidly .and the current- should. therefore, be 
turned on the instant the crystals begin to grow. 

4. Solidification of the Melt 

With many materials the melt crystallizes spontaneously during cooling, 
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sometimes several degrees below-the melting poi?t and often as much as 
10-20°C below. If no crystals form within this range, it is advisable to 
touch the edge of the coverslip with a needle, wiereupon crystallization 
often results. (It may be necessary to touch the needle to crystals of that 
substance before seeding the melt - translator's note). The crystals then 
grow, usually radiating from the point of seeding. The fineness of the crys­
tals generally depends on the cooling rate. Slow cooling is achieved by al­
lowing the preparation to remain on the hot stage after melting with the heat 
disconnected but with the giass plate and bridge removed. Fast cooling is 
accomplished by removing the melted preparation and placing it inverted- on a 
cold surface, preferably a metal plate. Quick cooling generally favors de­
velopment of unstable polymorphic forms. 

e-naphthol. melting point 122°C 

Crystallization from the melt is observed by cooling the preparation 
immediately after complete melting; the round· cover plate of the hot stage 
and the glass bridge are removed and' the apparatus is allowed to cool spon­
taneously. 13-Naphthol melt crystallizes several degrees -below t;he melting 
point, though not always at the same temperature; temperatures between ll2 
and ll8°C are usuaily observed. Nucleation and crystallization take place 
rapidly throughout the entire field of vision, including even isolated drop-
lets of melt. · 

The appearance after solidification varies according to the size of the 
orfginal melt droplets. Each small droplet wi11 solidify to - a circular ag­
gregate of partly irregular and partly radiating structures. Large droplets 
which completely, or almost completely, fill the entire microscope field 
so~idify as compact radiating crystal complexes. Transverse shrinkage cracks -1 

appear during cooling and become more and more apparent ·on further cooling. 
· If the crystallized preparation is replaced cm the hot stage at an ele­
vated temperature, small platelike 0 crystals of sublimate form between the 
solidified drops. 

8-Hydroxyquinoline, melting ·point 74•c· 

This preparation should originally be made up with a number of scattered 
·crystals so that, when they melt. many separate droplets will be visible in 
the _field of view. 

During heating, some of the substance sublimes as needles, prisms and 
small droplets. Immediately after the entire preparation melts. heating is 
stopped and the circular glass plate and bridge are removed. The preparation 
is then observed as the apparatus cools. Solidification generally occurs be-

.tween 45 and 65°C, Crystallization usually proceeds from one or more nee­
dles, starting at the edge and gradually including the entire preparation, 
The growth rate of the needles· varies depending on the mass of the melted 
substance they encounter. These variations are easily observed wen the vis­
ual area includes many melted drops· and the entire free space between is 
filled ~--ith small condensation droplets. In the ·region of the condensation 
drops, the needles and rods advance slm.:ly. Directly before each advancing 
crystal. a drop-free area forms as the droplets evaporate because of their 
higher vapor pressure. It is often fascinating to watch crystals growing 
towards specific droplets to see if the drops ~-111 completely evaporate be­
fore they are seeded by the advancing crystal. When such a growing crystal 
contacts a bigg_er drop, it ·grows very rapidly through the entire drop. The. 

UM00013502 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2248 of 4460



164 .,. Exercises 

crystat, aggf~fga,te ,Jh.~s.;f9~.~.::~~;;U,.si.t~t~P~lle:;- _ .than the ··.original drop (due 
to shrinkageL so-',that some', need:l:es\; ani:! .rods :..,.extend. from the side ,opposite 
thaJ'_, l~t~-i~.~)~n,}~~i/~\~i;,;h.J~t~~r~¥#,~\~~ti:t}iJ.;~tA~-;gt;o~\i~~~C!Ug~ .th_~- prepaiation • 

. The r.od's' .. and•.:·needles5;do:i;not•:~.always-,.gz:.ow,::,straight-;: the~'i:are .. often curved since ,.- .. ·: .- -~ ,_ . : • .: -.~ ~--· .. --r.r::.: .;., .. t' -~i•,:t• <;,·'>°':,>:..-.•, -,.. ..... ,. -: ._._.z ·,~ ::-..:. '-:"· ·: ,.:.-~ ,~-,~·-- ._.-,.,.;. · . ._:.,,. ·· \!.. •• ·-: ~- • • ~--· _...., • • • : • •• ~- -: • 

they· depeni::lLi::in(tlfo ,isiz'e"·- d:,dis'ffibudozL,of .. ..the,;.;av.ail:able. drops. . 

~i!!ii tt!ll!tlJ~iif if illilili1~~Iit~~;r~~~::§ 
cept:,: that the ~crj:std'lfz:a;tfon nucI·~us. is\a.t ,.,the: drop ;periphery. 

, . , JZ' ,.• :\;i~~l~~~l~E_!,~~!~~i~i~'.ii~ic: : · . . . 
Nic::otfnamide:.·isi··" . 'p:l'ikof/scil:idfficat:ion· of ··a' melt into spherulites. 

The. 

,. ": __,:,_Solidi:B.cati 1tbe:tween •.:crossed.<:polalZS ,.ifs ;,:..much ;mo_re.;distinct •. With bot:h 

,~ailt:irZ:SiZ:~~~~~~:~~ 
,5. : ·~f ~i~i:!~~ 

a) ;Warming in air. 

Oxalic•acid, melting point 190-i91°C 

1 The escape of the water of crystallization from oxalic acid dihydrate 
under ·the microscope .,should .. be easily apparent. To best observe this proc­
ess• be. ~e tl\.e ''m.,.ic~oscopic.al pt:'epa,,ratJon of the. substance .,is not too finely 
divided so· ·that s6me iarger cry~{~ls and crystai fragments. remain. 

,If t~e. e,!ectr1.cal · resist.ani:;e corresponds to a heatiJ:lg rate of 4 °C/minute 
at•th~ mei~~ point of. anhydr~us oxalic acid 190°C, the water of crystalli­
zation escapes,,betw_een ·50 and 90'C. At this point, the previously clear 
crystals b~C::ome.turbid ~ opaque, next brownish and finally black. The phe­
nomenon begins in one or inore, places_ at;, thli! margin or witbin a crystal and 
fans out. 'l'be progressing fronts meet., overlap and soon cover the entire 
c13·stal. _ 
· After .the ,.~ter of, cryst~lization . escapes• polycrystalline anhydrous 
aggregates·rema:Ln'in the external form of the hydrate cryst:al.s (called anhy­
dr.ous pseudomorpb_s -of the hydrate --- . translator). Upon closer inspection, 
o:ie s~es t.:hat the margins .are c_overed w-ith. fine needles; these .are anhydrous 
oxalic acid crystals. 

With siower heating, the water of crystallization escapes earlier. If~ 
:or example• . one holds the hydra.te crystals at 50°C for ten -minutes •. almost 
all of the '-"at.er ·of crystallization escapes. 
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Citric acid, melting point lSl-154 °C 

The crystals should not be ground too finely. Yhen the preparation is 
held at 60°C, one observes the clearest possible crystal f-ragments. Upon 
further warming~ some of the hydrate crystals melt at 70-,73°C, the others 
being transformed with structural cha,nges and increasing turbidity into 
anhydrous aggregates. The turbidity here is not so great as with oxalic 
acid, however, and the crystals are not completely opaque. The resulting 
drops of melt lose water by evaporation and crystallize when they touch a 
solid anhydrous crystal. This is best· induced by sliding the cover slip with 
a spatula. The melt begins, upon contact with the crystals• to crystallize 
immediately but slowly; the process is quite apparent with crossed polars. 
With further heating, the melting point of anhydrous citric acid, 151~154°C, 
is reached~ · · 

b) Heating in paraffin oil 

Heating in paraffin oil prevents premature escape of ·the wat~r ·of crys­
tallization, . After several crystals have been crushed · between slide nd 
coverslip a drop of paraffin oil is.introduced at the edge of the coverslip. 

Yhen warmed in paraffin oil. oxalic acid · dihydrate remains unchanged to 
the congruent melting point; the equilibrium melting point can be observed at 
100.5°C, whereupon solid 6-sided grains arise-as the preparation cools. On 
hea:-ting and after melting, the drops remain clearly recognizable due to their 
in@lubility in paraffin oil. Vapor evolution usually then begins i:mmediate­
lyJbecause, over 100°c. the vapor pressure of the water in the aqu~us oxalic 
ac:i~ solution rises rapidly. 

The mostly solid crystals are.ground in the· usual way. Several clear 
crystal fragments are placed in the middle of the field of view and- heated 
slowly. The resistance is set for about 70°C •. At 60°, part of the water of 
crystallization escapes, whereupon new gray-looking centers of a lower hy­
drate appear and grow slowly until finally the original crystals are com­
pletely opaque. The heat is removed and the preparation is cooled to about 
5o•c. 

In a second experiment, one places the hydrate crystals in paraffin oil 
and again beats the preparation on the hot stage. The hydrate crystals now 
melt incongruently· at 75°C and new, doubly refracting, prismatic crystals 
separate. 

Sodium bromide dihydrate 

A small sample is first observed between crossed polars. The ·dihydrate 
is anisotropic; anhydrous sodium bromide, on the other hand, is isotropic:. 
Pure sodium bromide dihydrate .releases water in air at 30°C so that many 
preparations ·are no longer dihydrates but already anhydrous. The hydrate can 
be regained by dissolving the sodium bromide in a small test tube with a 
small amount of water (sodium bromide is readily soluble) and ·using a capil­
lary to place a drop of the concentrated solution on the slide. (Recrystal­
lizing directly from a drop on a slide is quicker and easier· - .translator). 
Crystallization can be hastened, if necessary, by scratching the slide with a 
dravn-out glass rod tip. lr.Then the crystals are large enough, the remainin·g. 
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solution i~ )~.oa~e_d.•:tiP-·){~'t}>:}il.;.,t~"~~per and the preparation is dried by 
pressing it :,with stila.11:Jia.J;:deµe~ .. pi~c1:1:s -;of filter paper. The paraffin oil is 
th

~i;·.;~;rJ¥4~;·:;~t;i%~tt~~i;,~t;:;t~t~~;~r~te ciz-ystals aii usually six-sided 
(~1g1.1r,es.J4J'Dw:i.;li, :r:i;,l:!1 ;;yely,. l;.9Jo1.4:, :,:l?J;-~fttl,;~get?-~e~. , ·After1 cheFlp.ng . with crossed 

~:!;:~;;~~~~~t• .. i~ttt~t~~;!i:t;~,f~llii~kil:it.:1t·f t;;t1~·•-·:ij:t~; ·::~::1!h:~ :~; 
at,,.51°C,e,•iwh1er:eupon:,•,new.t.fso't:t'opics\cubes:·: .tsimultaneously .. -.separate .out; one can 

co~ytij~;,¾ttf'·l::~:3ijl;tf lltu[t~~tf{it:;.~t;i_t#:r1h:~::~:~t:j~.~r;s.ta11iza tion 
does. nob\ e'·. so"•eas:Lly; the:,,dfhydrat'e, tnen remains in air up co ,-51 °- 'With-

, ~ii( :10(:, ~ ,_,•_;i,: -~ .,·; ~el.ts · in_c:,~·ug~ii1aiitl}y . at , th:f:~ temperature 'With sepira tion 

;:i.-;·:. 

: . .... -1\-,. ~r:.· 

the refractive 
however, must be 

.. -./:·_"i 
... ·-i'lieft:s~1e;~s;,::prepar~~by..~;-:-ccnfer.±ng;StheCgl:a·s·s.: ·power:~.with ,the test sub­

st:.m.ce ~an ~t,li~. isl':fa'e:}h~•:;,AF ;.~a4:'l , .q~~t:l!,Y,,/;9,fq1;la~s ,powder, is,·•;placed on a slide 
and _;coverecLwi.th: theitest:.·isubstmce, and the two are mixed wi.th a needle or 
by movem~t: Tofi t~~ :c~~ei;si:i.p. ,(:with•a pencil eraser - translator). 

, ,After .:working 'threugh the:, following ,examples and acqui.ring the necessary 
practice, one shouid ,be. able•''fo reproduce -the given temperatures within, at 

. . 0 

most, ±1. C. 

The Becke Line (see· page 30) 

. '1lle first experiment illustrates. the ·behavior. of the Becke line. Make a 
microscopical-preparation ~th somewhat more novatophane than usual and a 
very small ,afuount- of l.,65_98 g-l:ass powder. More powder is used than -for a 
simple melt~ng point dete~~tion; in fact, enough so that, after melting, 
several large drops containing numerous glass· flakes remain •. A. large 
accumulatic;m of glass flakes would interfere with accurate observations and 
-should ·be avoided. 

The hot stage must be heated to 70°C and the temperature should be kept 
ccinstant between 65 and 75°C during the brief experiment. Piace the micro­
scopical pteparation on the hot stage, wait until novatophane melts at 59°C 
and find • ~- large. drop· .. containing some isolated glass flakes. The glass 
flakes ~e .. clearly. visible since their refractive index differs ·from that of 
the surrounding melt •. The first step, then,. is to determine if the glass 
flakes have a higher or lower refractive ·index that the melt. This is possi­
ble if one observes the Bec~e line, the bright line which moves in and.out of 
the gl~ss ~lakes wen the microscope is focused above and belov the parti­
cles~ The condenser diaphram should.be .almost completely closed if one is to 
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observe the Becke line clearly and sharply. At·this po::l.nt 9 when the micro­
scope bodytube is raised, the Becke ·line moves from the melt :into the glass 
flake; when the body tube is .lowered. the _Becke line will move from the 
flakes into the melt. Since the bright line always· moves towards the higher 
refractive index when the bodytube is raised. the flakes in this case have a 
higher refractive index· than the melt.(Figure 18). • · 

The glass flakes are yellowish to orange, as is the Becke line. Fre­
quently the flake l!IB-rg::i.ns are bluish. This. of course, depends on the rela­
tive dispersion of the melt and particles. A red filter in the filter holder 
of the microscope sometimes improves visibility of the Becke· line. In red 
light, the Becke line appears as a bright. line rather than a colored line al­
though it behaves as described above, that is• it moves towards. the center of 
the glass flakes when the tube is raised. 

For the_ following experiments, .. use the red filter described on page 32. 

Novatophane K, melting point 59°C 

Refractive indices, 1.6353 at 93-94°C; 1.6483 at 63-64°C 

Place a microscopical preparation of novatophane and glass powder 1.6353 
on the hot stage. Cover with the glass plate and adjust the heating rate for 
a final temperature of 90°C. As soon as the· novatophane melts completely• 
.remove the preparation and select a flat drop with only a few glass flakes. 
The condenser diaphram must be completely closed during this operation. :;In 
whitlt,light the glass flakes again seem bordered with color. For further ob­
serva.tion, select a sharp-edged particle isolated· from foreign matter and 
from :,the edge of the drop. · 

iWben the bodytube-is raised, white light reveals a bright, slightly b!u­
isb lJ.ine moving from the glass particle to the surrounding melt. When the 
tube is lowered._ the line moves from the -melt into the glass particle •. No­
tice the intensities cm various edges; thin edges give a fainter line than 
thick edges and. therefore, are less suited to observing the Becke line. 
Thin particles, consequently, appear ·to have the same refractive index as the 
melt over a greater temperature interval th.an coarse glass flak.es. 

After finding a suitable portion of the preparation. cover it with the 
bridge- and the glass plate. adjust the stage for slow heating and place the 
red filter in the microscope filter holder. In red light, the glass parti­
cles are less visible but the bright Becke line will be seen clearly as it 
moves outside the particles when the microscope is focused upward. _The melt 
has the higher refractive index at this temperature (<93°C). The fine focus 
adju·stment is now manipulated constantly· so that the Becke line can· be ob-

. served moving in and out. The Becke line becpmes steadily fainter as the re­
fractive index of the melt ·approaches that of the- glass particles. The di­
minishing contrast makes it difficult to keep the particles in view. If a 
glass particle should be lost, it can be found by removing the red filter for 
an instant, because the particle is nearly always visible. in white light due 
to the dispersion difference. · 

The particle disappears completely at 93°C, but reappears at 94°C in red 
light. Above 94°C, the melt has the lower index; hence the Becke line moves 
from the melt towards the glass particle when the bodytube is raised. In the 
beginning, it is -not too easy to define the temperature. range in which the 
glass disappears to l °C. Instead_ -the particles may seem invisible over sev­
eral degrees. Further practice and better choice of glass particle (large 
and chunky) wil_l soon yield more precise results. 
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:~~~~~l~~~i!t~~~~~~~tit~t~:!:EE~?=E 
clearly ,see,.the , di.spetsi.on.: phenomenon of cofored ma"t.gins; thus, oue can al-

.. ~j;~;~4;;t~i}~'.~:;:nt~~;=·ttr:J~;n:~::~ r~- .i31!.~~7 •c:11e equilibriwn 
,. With_,gJ.a1;1~-'-PC:,:W~e1:. l.~299, du;persion: coior.s. are es.pecial.ly prominent in 
_- white ;ligb:i::•.· , /A'fi:.er i~#ng. at about, 1zo 0-c;. _t;wo . colo~~ Becke lines can be 
seen c1e~;;Y;. ~_,;blu~,J,ii~-:- moving, int~ ¢he .;.111rilt ., :rand. a-,red on.e moving into the 
glass .fl,:ak'es on Jp~using }d.gher. ,"P>:,.1:n::tghtness of bc:>,th .. halos appears .about 
identic:a.:J.. .;at ;J;i~··.~emp~r,tur,e~ If','.a red filter _is ins.~;tetl,9 however, it is 
obvious t:hat_, the glass f;li*.f!!S .ha~~;, the',ihigh~r index. . The preparation- should 
now be cooled to. about .108°C and reheated at-•a normal rate. Identical re­
fractive indices are reached, with ·a .red filter. at 109-111°C. 

Mannitol, ·melting point 166°C 

Refractive index, 1.4842.at 190°C 

A.sample of mannitol is mixed with glass powder 1.4842.and melted. The 
glass particles. are· clearly .visible ·in the mami~tol melt without colored 
borders even in white iight. With the red filter i the refractive indices are 
equal at ~90°C which means that somewhat below 190°C the glass disappears and 
reappears ~gain at 190.5°C. In this experiment, the_ glass_ flakes must be 
carefully watched since they,cannot be found by removal of the red filter as 
~-1th novatophane. The fact that the glass powder 1.4842 shows no ·colored 
borders in . the ma.nnitol melt indicates that melt and glass have identical 
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dispersion curves. In this refractive index determination, it is. immaterial 
whether one uses white or red light, because one obtains the same temperature 
value in either case. 

Observation of dispersiou 

Novatophane K, melting point- 59°C 

Yith glass powder 1.6483, novatophane shows strong dispersion in white 
light.· Immediately after novatophane melts, the glass particles with colored 
edges are clearly visible in white light. 'When the bodytube is raised, a 
bright somewhat blue line moves from _the glass towards the melt, while an 
orange-red line moves towards the glass. 'When the bodytube is·lowered, the. 
movements are reversed •. As the temperature increases, the color shades at 
the edges change. The light blue line moving towards the melt at the begin­
ning becomes duller and bluer while the· orange'."'red line becomes brighter and 
more orange. Between these two linesr a greenish zone appears at both the 
high and the low setting of the bodytube. At 75°C both the blue 'and the 
orange line appear unifonr in intensity for several degrees. Beg:lm:iing at, 
80°C and above, the intensity of the orange line is, without doubt, greater 
than tha.t of the blue line. At the match temperature. the orange l:ine moves 
towards the insid~ of the particle as the blue line moves towards the ·outside 
when the bodytube ·is raised. The reason for this phenomenon, as was men­
tiotled in _the general test on page 31 is to be found in the difference in 
dispersion of th~ melt and of the glass. Because.of this difference., uni­
foniity of the refractive index never occurs during heating at the same tem­
perature for all colors. The relative intensities of the various colored 
bands also depend on the dispersion of the two substances and on the tempeia­
tur1f. Since the judgment of relative intensities of two different colors is 
not very precise, it is much better to use monochromatic light. 

Through the use of the red fil'ter, all colors but red are eliminated. 
Since, however, it is impossible to. obtain an absolutely monochromatic red 
glass filter, tbe glass particles will never be completely transparent in the 
melt if very ·strong dispersion differences exist. In.stead, at a definite 
temperature there is a sudden reversal in mc:rvement of the Becke line despite 
the lack of disappearance of the glass particles. Azobenzene is an example 
of a system of this type. 

Azobenzene, melting point 68°C 

Refractive index, 1.6346 at 77°C 

Azobenzene is orange in the solid. as well as the liquid state. With 
white light, the glass particles 1.6346 appear greenish-yellow with red edges 
in the ora.nge .... yellow a.zobenzene melt. When the · red filter is inserted imme­
diately after melting, the Becke line moves from the glass towards the melt, 
During further heating, this line diminishes in brightness, as in. other e:x~. 
periments, but the glass particles do not disappear completely in the melt, 
The strong difference of .dispersion is, therefore, noticeable despite the red 
filter. 

The sudden change in 
white light, occurs with 
red filter over a small 
raised at a temperature 

brightness, clearly visible with novatophane in 
azobe.nzene in a very narrow wavelength range of the 
temperature interval at 77°C, When the bodytube is 

just below 77°C, the Becke line moves from the glass 
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to the melt and reverses )~st ., above· 7-7°C. This change is sharply visible 
even without complete disappearance cf the glass particles. 

··.. . . . . · ....... ~ .. 

7. Eutectic Temperature 
,.·. 

In ihe.'determin~ti~~::cif··fh~ .eutectic 
is ··set. "so· d-iat. th_e· .rate C

0

f ·temperature 
the eu·t~bd.~ meiting point l~»;ge. :• 

temperature (E.T.) I . ·the resistance 
incr·ease is about 4~C per miriute · in . . . . . ' 

·'-

·. ,:1: . :--::,, · .. :: :-_ . . ; ·. . ~-. :.- ·- . . 
· The''.'ilitur.e'(j and{t:he:imicroscopical. preparation .. are produced in the same 

waj.:: · ·~.,_:for/-:-elie/pr,ev.iousTexample •. i, Tlie/ begimwig:.cf wilting•· ·the. eutectic .tem-
pera tui-e·, .· :1:s' · it 90°ci · · · · 
. . . . . " 

Acetylsalicylic acid (aspi~in), melting point.l.30-136°C, and' 
. acetanilide, melting point 115°C, E.T. 81°C 

This example shows that even substances which do not melt sharply and 
then only with decomposition have good, reproducible eutectic temperatures 
which are·often very useful for identification. 

8. Absorption of the Eutectic ~lt 

Phenacetin, melting point 135°C; sulfonal, melting point 126.5°C; 
E.T. 106°C, composition 60% phenacetin 

Prepare a mixture of about 70% phenacetin, 30% sulfonal and check the 
.eutectic temperature (106°C). Then, place on a microscope slide a piece of 
hardened filter paper,~. Schleicher-Schull -575, approximately 18 x 18 mm. 
and on it place.a reasonably thick layer of the test mixture. Over the sam­
ple, place a second slide crossed with respect to the first. Meanwhile, the 
hot stage should be heated with the resistance set for a- melting point at 
135°C. t'hen .the temperature reaches about 105°C, place the preparation on 
the hot stage but omit the rounc glass plate. At about ll0°C the first ap­
pearance of melt soaking into the filter will appear on the filter paper as 
translucent region around the crystals. · Nuw, press· the upper slide firmly 
onto the substance, then lift it together with the attached crystalline sub­
stance. Repl_ace the filter paper with a nelo' one and replace the slide. As 
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soon as spots are again visible on the filter paper, exchange the paper again 
in the same way. Repeat until . no further spots appear on the filter paper 
even with increasing temperature •. This will occur at approximately 130°C 
when the paper has been exchanged about ten .times. As the temperature rises 
further, leave the preparation on the hot stage until translucent spots again 
appear on the filter paper; the thermometer will then show about 140°C. · B.e­
move the slide quickly. The attached crystals are pure phenacetin, as is 
proved by their melting point, 135°C. . 

The temperature values indicated by the thermometer are somewhat high 
during absorption because the round glas~ plate is not in place and because 
the filter paper acts as an insulating layer. 

9. Polymorphism 

Unstable modification in sublimate 

Istizin1 melting points: 194°C (I); about· 183°C (II) 

Make a preparation _with as much istu:in as would be required' -for a con­
tinuous .melting point ·determination of a volatile substance and set the re­
sistance for a melting point of 194°C. 

The first sublimate will appear between llO and 130°C. It will not be · 
easy in the beginning to distinguish between the original · needles and the 
sub~te. The sublimate appears in two forms: lemon-colored flak.es of the 
unstable modification (melting point 183°C) and yellow-gold rods of the sta­
ble form (melting point 194°C). · Usually the platelike crystals of the ,m­
stab.ie modification either sublime or transform before they reach the_ melting 
point. The plates can be observed to· grow smaller and small.er because.''Of 
their high vapor pressm:-e. They finally sublime completely while the stable 
rods grow continuously in number and size.· 

When a plate touches a rod, it. transforms suddenly to-the stable modifi­
cation. This· is clearly noticeable because the previously bright.yellow 
plate turns dark at the point of contact. These pseudomorphs melt with -the 
stable rods at l94°C. · 

Eldoral (piperidirie ethyl barbituric acid). 
melting points: 217°C (I); 210°C (II) 

Eldoral is allowed to sublime at 170-180°C or·a bot bar from a micro 
beaker to· a preheated coverslip. The unstable-modification produces fine­
angled aggregate which is partly matted• partly gathered in sheets. It is 
better to .wait until a copious sublimate has developed. The preparation .is 
kept on the hot stage at about 120-150°C and again heated quickly (resistance 
set for 4°C/min. at 220°C). Upon close scrutiny of_ the preparation one fre­
quently finds, usually next to the fine stems, individual stable shiny 
grains, often 6-sided. If no such grains can be seen the pr_eparation is 

. heated further. At about 150°.C, new stable grains· form in many places while 
the needles generally diminish. -With rapid beating, however, it is always 
possible to melt the unstable needles at 210°C before complete volatiliza­
tion, while the stable shiny grains melt -at 217°c. 

Equilibrium melting point o_f the unstable modification. 

_Acetamide 1 melting points: 80°C (I); 70°C- (II) 
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The equ;librium melting point _can be determined as well with the un­
stable as with the stab1e-·modificati.on of acetamide. The determinations a.re 
carried·;,ou{!'·"be'twt:ien cr.oss~. pol~ris. . . . 

": -~. •~·:~• .. ,::,l .•... ,.-. • .-_•<::,.. 1 . , ~ :• .:'_-. · · .: •. -~:~ . . •' .. • 

. the ... ~st_able ·modification. is. obt?ci~ed most. readily by· completely melting 
. . ., .. _ .. : . ·:._u7 ~ ·-·- •. ·-· -'?,., • ,; . .·• \• ·-1, • •.,,.:- • • • • 

the subs"tanc'e";~_,.'l:ietween sli:de and -covers'lip, to a liquid film.. The prepara-
. ' :, ' : : :, .. . ~-:~, .:'l.;.·:. ....... . ·. . ' . : ,_ .-·: ~ • ·., . ~ . =· ,._ .. ,. :.,., • ,:- . •; . . . . 

tion · is .. thez;1;;:all,owed to ·}solidify spontaneously on _a _cold metal block. During 
heating "cin(J~:~ ~:t; . ~ta.ge, '"the_:, e"quil;l,qtium melting point can be determined at 
10°c. ·.; ·:;}>:::-•··~- · ,. __ ,:;_•_:·.· ·,:: .. 
. .. .. A.-:fJ;er:Lt;.1:,1~ JI.!~lt~g poin~;.,_c;,f _f_!?rm ).J has been asi::ert~in~, the preparation 
i{~~a~t~ct•~~9ve:/'a1>'ou( .7b~c'/;so·_,t~i; all of. t;he. ~bsi:ance .mf4ts. The edge of 
the-?criv1d'.~{p · 1s th(µl totic:he~f . 14th. a' -d:f:~secting needle which has previously 
been.: b.;-'9ugpt~} in cont~ct. wi,.th- : the> odg:ini!JJ substance. -I~ is now immediately 
seen :i:li~it,:f-i:mn ·the· poin't',:i:i"f :_;s:eeding, · .. _·· new stem.like . ~ry~tals of the stable 
pMse:"gr·~r:\w:i:th 'furthei-\:heai:1.tig. an equilibrium melting -point can be deter-
min~d at: ~P,!.q~- ·- •.:. · .. ,

1 
- . . 

.' -:.:·t. 

-, -()~)t< PolYlll,orphic transformations 
• ·;- ~ > •• -q • : 

. The. f8ti{_o¢ng /e:itper~nt~,; .. ,are t/iai!.e betwe!!n crossed ~lars unless other­
wise d{fedf'~:at -;r.he)#e~fiii,~ent''crys"tall:inl:"~ieas contrast with the isotrop­ic m:ei't'" ·scf'fh~t the 'ttlinsformations are more !'easily recognized because of the 
changes .. in: P.~la~:tziti~n cblors. . · .. . , . . , . 
· : · °Fdf .·s~!!i,~•i, e.xt>~iii!i~nts in this. aJ;i4. espec;:ially in the following chapter, it 
is aqyan~~g'-,·•· s:,:t:'~':';.i:i~v.e ,a ·-1:u;c:ond p~iarifihg .. iaj,croscope .in addition to the hot 

iii~~Ji!~; ri:.+t~9~~::s~~~~ ..,~~~•a., ~o::e~l•~: 
·:- ':t"n:'..·; file::. followin/f .. experiments:,. e:noughi,substance should: be used so that 

tii';'tni'iil't"iii:~::rii,nd "Eihbsequ~ut solidification fill' the entire space between slide 
and . co~ers1Jp. .• . .· 

. 
Veronal 1 melting points: 190°C (I); 183°C (II); 

181°C (III); 176°C (IV) 

Only modifications I, II and III are obtained when veronal is crystal­
lized from -the melt •. 

·A crystalline preparation of veronal is completely melted, then quickly 
placed on a,cold metal block. It is advisable to overheat the preparation 
sligh~ly and to avoid touching the edge of the coverslip during cooling since 
otherwise the stable modification frequently crystallizes out. If these pre­
cautions ·iu('.e taken 1 modification II crystallizes on rapid cooling. The prep_­
aratio1i" is, placed in the hot• stage at about 90°C and observed between crossed 
polars~ ·· ·. ·: · · 

The large rods with transverse shrinkage cracks transform to modifica­
tion II at 1l0°C. The resulting preparation appear~ .as a multicolored, spot­
ted crystall_ine .layer. A transformation into the stable modification I be­
gins at .. abotit 150°C from a number of separate nuclei. The large crystals 
that form are less strongly doubly refractive, s_o that the polarization col­
ors are· gray or black. 

Modification IV can be produced most easily in the following way. Modi­
fication III is produced by melting and rapid cooling. Then the coverslip is 
lifted from the slide and replaced loosely. A small drop of 96%.alcohol is 
allowed to flow in. After about half a minute new nuclei form; these are of 
two types: the first are pyramidal dense grains of modification II (183°C); 
the second·are rectangles, with a· variety of interference colors, of modifi-
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cation IV which frequently show· twin striations •. Gradually the original 
modification III dissolves entirely and ·II and IV remain in the ·preparation 
(with some isolated stalks of I). During evaporation it can be seen that the 
double pyramids of modification II are more ·stable· than the rectangles of IV 
because the rectangles partially dissolve, the corners and edges becoming 
rounded, wile the double pyramids of.II enlarge. -From watching the solution 

·r ·process, we can conclude that modification III (181°C), arising from the melt 
at room ~emperature, is more soluble and therefore more unstable than IV 
(176°C). This confirms enantiotropism between modifications III and IV with 
a transition point.at 135°C. 

Enantiotropism 

Trinitro-t-butylxylene,_ melting points: 114°C (I):=::107°C (II); III unstable 

Melt· a preparation completeiy and cooi ~n a metal -block.. Coarse spheru.:.. 
· lites of modification I, unstable at room temperature, crystallize. Place 
the preparation in the hot stage and 

I 

observe with polarized light;. first at 
room temperature, then· as the temperature rises . with the resistance ,set for.· 
85°C. At room temperature, one observes the separate g1:owtb of new, large~ 
surfaced, frequently striped, coiored crystals which arise from form II, 
which is stable at room temperature. At first~ the new crystals grow-slowly. 
then, with increasing temperature, they quickly grow back through the origi­
nai' spherulites.. At about 80°C the transformation slows, then comes to a 
stihdstill at 84°C, the transition point; with further warming, the crystals 
re~rt to the stable form I. The transformation process can be reversed at 
wiJ.!l by alternately beating a.bov~ or cooling below M•c~ · 

,·, Modification III changes . rapidly to I at room temperature. If one exam­
ine~ a preparation closely enough during solidification,· one can frequently 
follow the.transformation from III to I. One can also recognize the poi~t in 
which II is first formed, even after the transformation to the. rearrangement 
structure. 

2,4,6-tribromophenol, melting points: 9411 C (I); 92°C (II) 

A crystal film is produced in the usual way, th.rough rapid melting ~d 
solidification. The result.is a radiating aggregate of the high-temperature 
form I. After about five minutes, clusters of form II, stable at room tem­
perature, appear in separate areas. If such clusters do not appear for a 
long time, some of the original substance should be used as seed crystals at. 
the edge of the coverslip, As the preparation is heated on the hot stage in 
the normal .way, the growth of form II, stable at room temperature, can be 
·followed easily. During. heating, many new clusters.form. If the temperature 
nears 80°C, the transition frpnt_of II progresses more and more slowly until 
it stops completely at 84°C. At this transition temperature 1 the two crystal 
phases are in equilibrium; Upon further heating,. the transformation is re­
versed, form II being reconverted to the original form I. This ·usually hap--_ 
pens very rapidly so that it is not always possible to. determine the melting 
point of form II at 92°C. · 

10, Melting Point and Refractive Index Determination of Highly 
volatile substances. 

Determining the melting point fot strongly volatile substances can be 
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difficult .. for rmany reasons. :First, in .. many. cases the entire substance evapo­
ri_t.e~ bei~~f 1~·',_ie,S,f.~,~s : .fP.~"i' ~ril~_lti~g~poi:nt a.~4, ~econd, precipitation of the 
s¥b;I.ima,):e( 9.tf_,(tri~i:,cqv~ts,;-ip. .:~-~~;'""~~f Vj.lJ1~_bi~J ty. V:i!rY;POOr • · '. . 
.•... ln. many;,;_.cas.e.s -~hes~:,-a11noya~c;es can:: :·be; _;-av,oide!i ,.if two precautions are ..... .... ·r.• •' .,,::•".,f:· . ., ..... -~,•":' ... '••\lA,- ... ·.·"<:::,'··~- .· :·. .• . _;•,: .. 

. tak.eri ~ ... : Fli;s.t;~:1 mo:r.e,.subs ta.rice, :tn.iuL.usuai::··,is <)used •. about . as much as is. neces ... 

. :!~i~i~~f ff l!liii1illl;~~!l;:~;:m~F!~;~! i~:;~:E 
be.gin/,.with· ::)the::_.:;--prepara tion··:-abo.ut, =20,.~.c;;. below:,:.the;: expec ted::,melt:ing···point. If, 

at 

,, SC)!.:tdify.,/~•- C?tJ?~'.lc;:. . .. ;.,of_;l#,!.y::f,.11g,;-;tije ~t:a.;bl~ .. Jc,r111.,of,isalp,pllen,; s~ed the melt 

. then. ,:;pilesi_i:a;{,,_. .. ·,; eap .of.Jthe test::;su'b_sta,n<:;~;, tt~,. the. c:o~erslip .• -, about as much 

:--J~-c,~!tf~~!~~J~~~!1:d~~ci,~~:1~::~f:~d':;~~•-· ~e~~~e:i~~:s:Q r~~ ~~!e;::: 
sta.~:u:'~ 'rema:iri-s , \as. ··tiear .the., center as possible undei the ring opening. The 
r:ing, st:,i,11:· t.mder; pressure, is turned·. on. the slide ·so that· the silicone mass 
forms a . compietaj.y closed . zone which .. ~ be easily .seen because the air bub-

1- ; . •. :~: ~ . . . , ' . . . ·.::, , .. I .• ,.' .,. : .,. • 

bles in it:,are-: ~sily • visilil:e. The pre,paration is. now .placed in the movable 
siide holci,~f, .in .th_e, ho_t .s~age. and a coverslip is loosely placed in the dent. 
Tlli"s pi.oce~u~e ~iil(~t~s ., th:e, g1i~s. _l>ridge. _ 

. As 'an':~mnp].~; /let us 'determine the refractive index of anthrac:ene. The 
meltirig po:@.;f 6'('.anthracene can be determined directly under a large cover­
slip. Bm¢.~yer, ;the<usuai method of refractive •index determination is diffi­
cult ·beclio"s'e · of ·tlie volatility of the anthracene; therefore the silicone 
chamber is µsed. In the usual way, some of the glass powder l.. 6126 is scat­
tered in th'e£'.:midc!le of a slide together with a large quantity of anthracene. 
The previolls'ly prepared chamber ring (with a coverslip) is pressed on the 
slide and .:the ring is turned to :test whether the silicone seal is complete. 
This. entir~ preparation is placed on the movable .portion of the hot _stage, 
...-r:.ich has been heated to 220°C. . The chamber rin8 is closed above with a 
coverslip arid the entire apparatus is covered with a glass plate. The temp­
erature is raised (resistance at 240°C!) and the melting of ant:hracene is ob­
serYed. After finding a glass flake in the usual way, one can detentlne the 
equilibrium temperature at 244-246°C without being the least troubled by the· 
volatility. 
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lla, Melting Points and Micro Meltin11; Points on the·.Bot Bar 

The hot bar must first be standardized for room temperature variation. 
Phenacetin is sprinkled on the appropriate· area of the hot bar_ and the slid­
ing pointer is s·et at the melt limit. Then the room temperature indicator 
(the rider over the scale portion of the · sliding pointer -· translator) .is 
slid to 135°C, the known melting point of phenacetin. Acetanilide · is then 

· sprinkled on the bar and its melting point is determined through movement of 
the pointer without, however, any change in the rider's position.· With pure 
acetanilide, a sharp melting point is obtained at ru•c. 

If one now wishes to determine· the melting point of an unknown ·sub­
stance, one sprinkles the fine powder of the substance (coarse-grained prepa­
rations are first ground between two coverslips) in very ·sma11 quantities in 
the middle of the hot bar and then, depending ou whether the substance melts 
or remains crystalline~ sprinkles a good bit of the substance··either above or 

.below the _first place. In the interval in which the melting point is found 
to lie, it is best· to sprinkl·e additional substance in a strip. This is most 
easily -accomplished as one •places the substance, ground between.two slides 
(frequently pulverization is necessary)• on the hot bar by slipping one slide 
off over·the other. The melting limit and its sharpness can be seen espe­
cially easily in a strip. 

If the melting point of the substance being ·tested lies above or below 
the range included between the melting points of phenacetin and acetanilide, 
i~iis advisable, for greatest accuracy, to standardize the bar in the corre­
sponding range with other test substances. The hot bar should be cleaned 
qdickly. If there is no danger of mixing, it is better not to clean it after 
e.a<ch determination because the accuracy is lowered for a few minutes after 
each wiping. . . 

::' Acetylsalicyl:Lc acid (aspirin) is an example of an unstable substance. 
Sprinkle the powdered substance on the hot bar and take a reading after ten 
seconds. One usually finds a melting point of 143°C, · often· less. After 
about one minute, the melting limit is 140°C, after two minutes 137°C. If 
the preparation already melted below 140°C at .the beginning, the melting 
point sinks below 130°C after two minutes. 

A further example of an especially unstable substance is picrolonic 
acid. Melting begins above 150°C but the melting limit quickly recedes to 
lower temperatures - after the usual ten seconds to about · 140°C, after 
twenty seconds to about 130°C. Further decrease is slower, so that after 

. thirty seconds the temperature remains at about 125°C. The melt soon becomes 
dark brown. 

llb. Mixed Melting Point 

To determine a mixed melting point one proceeds in a different way. 
First scatter a long strip of the first substance _on the hot bar and deter­
mine the melting point. Leave the pointer at the· melting limit and_ scatter 
some of the second test substance over the still solid particles cf the first· 
standard subseance •. The mixed particles soon begin to melt to the right of 
the pointer, at lower temperatures, In another kind of determination both 
substances are placed on the hot bar in long parallel -lengthwise strips-which 
t:rust not touch, and the melting points of standard and test substance are 
co~pared directly. Then the still solid particles of both .substances are 
r.:.xed _with a needle and one watches to see ~-hether the test substance melts 
a: a lower temperature. 
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This p;c,ceq\lre-:should :bE!, carried·,:out;. with urea and phenacetin. Each 
substance <:fs'""i' car,¢f:ully .spHnk1ed on-_ the. hot- bar 'in a st:rip about 0.5 to l c:m 
wide-rand_, ,(~~~: .. iu\e.i.fi~g,,:t>i:,_ints)~re· comp~,;-~~!:, It: is_ cle~r that ~ea_ melts only 
sHght!Y -~~f.P:W·i Pp~.n11c~t#,:n:; <,Th~t;.->.'F.h~•-,11~~-c:J.le: is. ~~~4., ,to, mix the particles of 
both ,su~s.t'~p:~•¢s,,J~hi,tji\.?(r~; sti.4)1· · ~oli_d;:--'.be.low .. 135!.C and •the lowering of the 

mel ~i~'i!,t~~lt::.'.i:{fft~:7;~~:-·tei~~i~~;:i :-'~.ii~i\ ~~dng · p~int: · "the subs~ances 
. are _fi~ii,:J.\~p~*-~••.i9t'~:ther •betif~•:;-'ttiri(.,.~lide~., ~-the._n· the,melting point of the 

·the compo-

··.,. 

'; \,%; ,;a)::,t~1t1:iitl~~~l~~lf!i:i~;i~~b;Q) • 
.:bend.1,.-, -mdt:f,iig·· point 95•.c; 
eutectic te.mperat:ur&-78 8 C. 

r~~1•i1t.;~~fl~~~:::~::: 
·the:;ctj:iiipl... _. ,.:,~fr'e~ . side ::bu.t.ion: .. cm,e -:of)'.t'11,e\ ~ si.iie'3: .near.· the- acetanilide (b 
of t:fg'.iire~--~~4:_8). ·,.i,.Wll.en/the,}p'ieparat:ion:is•;,beated to about lOO•c, the beuzil 
will_.:J1dw ~lt>rig) thi: -sol:id:tf iei, ,S:ditaµi:lide ., and fill: the remaimng free · space. 
The 'bfuil::imelt': ls>.then- also chilled::cm a cold metal:·- block.. :~e -b6;t:,.bar,- "~ · e'spec,ially conveni~~ for prepa;ing a mixed fusion; -place 
the pri~pa~t10n :with coverslip m:id - th!:! :_sm,ill heap·. of substance below the 
melting teihperature .range:,·and sciide it sl;owly · -to a higher temperature until 
the: subs~#P.f,f.:! tuelts a.ndAlo:ws,:b~tweeu, sl:1,i:l~- and cov.erslip. After solidifying · 

· the ;prepa.ra\;:ion,; pn a · cold:, block, .' proceed similari::J,.y with the second sub-
. stance,;; .. 'n:l.e- preparation· can be more ,quickly 'prepared in this way than. is 
,poss_ible·c'm:t•the hot stage. (An alcohol lamp is. even faster-· translator.) 

In a up,xed fusion preparation thus ,·preparced, the zone of mixing of the 
two substanices can be seen easily even trlth the naked eye. The preparation 
is laid on the hot stage, . the zone of ~ing ,is brought into the field of 
view·, the/heat is switched on and the corresponding resistance is set at the 
expected ·_.•eutectic temperature_ of about 80°·C.. Observations with a mixed fu­
sion .preparation·. are always between crossed -polars because .then the melt ap­
pears as ._&:':dark line in strong contrast., ~th the anisotropic crystals (Fig­
ures 49 and :50). Melting begins in the zdne of mixing at 78°C; a dark line 
forms between -the two substances and widens tow,ards benzil with further tem­
perature increase. At about 94"C, shortly before the pure benzil melts, the 
heat is shut·off, the round glass plate is removed and -the preparation is al­
lowed. to cool slowly, The_ benzil_ again begins to _grov and approach the acet­
an.ilide1 and the zone of mixing finally crystallizes. 
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b) The components form a molecular compound (Figures 53 and 
54). · ,E_-Nitrophenol. melting_point 113•c; benzamide, melt-· 
ing point 128°C; E1 c 84°C, E2 ~ 9i 0 c, melting point of 
the molecular addition compound. 98°C._ 

The microscopical preparation is made. in the s~e way as above_ by mel.t­
ing the higher melting benzamide first. then the ,E_-nitrophenol. The zone of 

· mixing should be much wider with these components· (by re.melting several times 
- translator) · and the molecular compound is. then clearly observed. Place 
the contact preparation on the hot stage at about 75°C and reheat ·it slowly 
with the resistance set for a melting point of about 100°C. 

At 84°C the eutectic: melt appears between ,E_-nitrophenol and· the addition 
compound as a dark strip which 'Widens as the temperature rises. The second 
eutectic, between the molecular compound and benzamide, melts ·at 91°C. The 
molecular compound is then apparent as a birefringent strip between the two 
melted eutec:tic:s. It dissolves (melts) slowly. disappearing entirely at 
9s 0 c. 

c:) The components form. two molecular compounds. Ml 'and M2 
(Figures 55 and 56). Decamethylenedicarboxylic acid 1 

melting point 129°C; nic:otinamide. melting point 129°C; 
E1 .. 119°C, M1 .. 125°C, E2 .. 12.2•c. E2 .. 122•c. M2 -
12J 0 c, E3 • 111°c.. · 

Prepare the mixed fusion as follows: 

Set the bot stage at about 125°C and place on.the stage a slide holding 
a small quantity of the two components, each at opposite edges of the cover­
slip. At this temperature the two substances melt and run under the cover­
slip, After about half a minute, remove the preparation from the hot stage, 
place it on a cool surface and all!ow it to crystallize. Meanwhile, cool the 
stage to 80°C, ·. replace the preparation and reheat it slowly with the resist­
ance set for about l30°C, On heating, a polymorphic: transformation occurs 
between 80 and 100°C as the nic:.otinamide changes.to the stable modification. 
On continued heating, the eutectic:. between nic:otinamide and ~ melts at E3 
(117°C). Almost immediately thereafter at 118°C, E1, the eutectic: between 
decamethylenedicarboxylic acid and M2; next the eutectic between the two mo­
lecular compounds melts at 122°C, ouly a few degrees below the melting points 

. of M1(125°C) and M2 (123°C) •. Heating must not be too rapid if one wishes to 
detec:t and record all seven melting points. 

Hydroquinone, melting point 172.5°C; antipyrene, meiting point lll.5°C; 
El a 102°C, E2 =·118°C, E3 = 120°C (Figure 57, Plate IX) 

Completely melt the hydroquinone under one-half of 
about 180°C, then solidify it through cooling. Add the 
120°C. Since_ antipyrene crystallizes sluggishly, it 
scratch the c:overslip edge with a dissecting needle. 

the coverslip at 
antipyrene at about 
is· a good idea to 

Leave the preparation 
gradually the zone of on the hot stage or hot bar for a time at 30-50°C, and 

mixing 'Will also solidify, · 
~hen the entire preparation has crystallized. set 

11D-120°C and heat the preparation. At 102°C the first 
ing a dark strip between antipyrene and the adjoining 
which ~"idens until the melting point of antipyrene is 

the resistance for 
eutectic:. melts, form­

molecular compoun4 
reached at 111. 5 °C, . 
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The two. 0·1;.Jt_e;:;,eut,~,c:tics melt. :shQrtly •. one .at 118°C. the other at l20°C. At 
first •. ;he,; \'two /!I!olecular comptju.nds· remain as birefringent strips; then they 
·too mel~ • ,.o~~-': ~fter. .;he o;he~ .>:'fo.· . . 

. ''. '•' . ~ ' . 
· d) An.'..,incongruently. melting molecular compound (Figure 58). 

C~fi~z~le..,:.,"1~.lti~g\,poj,nt 2~4 ° C; a._trini tro toluene• melting 
. . <·,·.: ,,. P,9int:,:s~,.ctc:~ ·, :,·'.·: ,._:_ .. 
.. . ~. . ·. . •: : . ' 

·:. ' :&:··/·'.'J-~. <) .. :· ·,·\\~ J •.. ~-.-:~ ·::~~~-~ ,.~, ... ·. :,t':~:~ :.:,.-)/.-'. > '· 

Inco-p'gj:,,u'ent:lY.~inel'iiiigc.:,c::qmpound,:~. form mo.st readily between . components 

. imr~~ft·•··-~,i!i~1!~,~!i~~ti;~~~1~~;~¥.~~;:t~1b:!~ 
'•,:·:,: p~epaiiH: · emaitis. hot.for ·a ·lori.g time, .trinitrotoluene can 

• ,.: ·•:ii~:,~1Rlf{;~~\'f~R.i;;siJe)~i'.:Jn~i ;Ji,-,f,l~~~ ~io. 1:h,~ fre,e space.· 
at:;J:c;,n ,,fs.'· lald'/once., more: at 180°C ori the ·hot stage or -the hot 

·.d;~o:e]s~n';~ ~'.if {ID[iij!!,~f Jii!!i~fu€:=~ii; Jb~~E! 
~~1,f~~ · ~~~rtly, : ~c;~;t;h ·, the, ~,9~er~lip edge. 

1{ 0.Ji:tepatation;-is warned -:in ~he' ho~ s.tage;; ;at 77°C, the eutectic 

.~~;~ft\l~lii~~l~~i~~~~ll 
th¢ pfepa:~:a:#,;.on a,'!=ipve..135°C .so':'that i the. molecul~r 'compound · is definitely 
melted away~· Then, ·,after ·shutting.off the heat, ·place one or. two metal cubes 
next;to the' preparation and. observe the carbazole crystallization front. 
After<a sljq~t.: i:ime, 'the·. iong rods of ,the moiecular comppund reach down .in 
maiiy place~'{ they ,grow ' partly in.•' #he melt~ but in several places they also 
grow ovei'):We c,arbc:tzole,,.cry~tals clinging to the. surface. Now heat the prep­
aradon f4t:II:!,er.(aj:t1er·rem~ving the,p,i.~t,~ cubes) and observe each place where 
superpositiP:12.. has occurred. The superposition consisting o.f the molecular 
compound ~~s/~; 135°C. · 

. The ·:t~ee-pha.se equilibrium at the transition temperature is investi-
.gated in an/equimolecular mixture c,f. carbazole .and trinitrotoluene. A sample 
of. this.mixture-is quickly melted bet:Meen slide and coverslip, then allowed 
to solidify, Upon heating the sample to 135°C. one sees .the addition com- . 
pound.melt.,while carbazole flakes precipitate. Try to find a place where the 
carl:la.zole ··~fystals are already present and qbserve the three-phase equilib­
rium· between the molecular compound, the carbazole -crystals and the melt at 
135°C.' Where no carbazole remain$, the molecular · compound "overheats" above 
the transition· temperature due to a lack of carbazole nuclei, since the ttue 
congru~nt ,. though unstable, . melting point of the molecular co111pound lies 
rather high: .. above the peritectic. 

e) Miscibility gap of the liquid phase. 
Acetamide, melting point 80°C; benzil, melting point 95°C 
(Figures 60 and 61). 
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In a spontaneously solidifying mixed fusion, acetamide is nearly always 
in the unstable modification II (70°C). With heating (set the resistance at 

· about 70°C!) the eutectic between acetamide II and benzil melts at 67°C; 
acetamide II melts at 70°C. Now, set the resistance for about 90°C; at 88°C 
a liquid:liquid meniscus appears near the benzil front. Upon further ·heating 
to 93°C, this dark line between the two liquid phases vanishes. Above this 
critical solution temperature (CST), the two melts are again miscible in all 
px:oportions. After the fine dark line disappears, the two liquid phases cm 
still be recognized since their refractive indices differ and at first only a 
very narrow strip mixes completely. . Yitb further beating, complete· equi­
librium soon occurs. If one again turns off the heat, the sharp separation 
line suddenly reappears at 93°C. If the preparation has been above 93°C for 
some .time and then cools rapidly, . many :immiscible droplets ·_form near the 
sharp limiting line of the two liquids since diffusion cannot progress so· 
rapidly. 

To test the behavior of the stable form of acetamide. inoculate the cor~ 
. responding edge of the coverslip before heating. New the eutectic lies at 

77°C. The behavior on further heating'is, of course, unchanged. 

f) Isomorphism: type I (Figure 64). 
Azobenzene. melting point 68°C; stilbene. melting point 
125°C. 

· ur: A mixed fusi~n preparation is partially melted so that the stilbene re.;. 
ma:dis solid; the preparation is placed cm the bot stage at· 70°C and the crys­
ta.l~ization front is observed. Cooling is partially effected by blowing and 
partially by a small cool block laid next to the preparation. 

;;_, The jagged· stilbene front· soon grows into the azobenzene melt without 
any: phase change. After complete solidification. DO li.ne is discernible be­
tween the two substances; the plates or rods which grow from the stilbene 
into the azobenzene show uniform extinction and DO differences. When· the 
polarizer.is removed, one can see the yellow color of the azobeuzene. The 
experiment is often. disturbed. by general crystallization (nucleation of the 
azobenzene) , but it is easily repeated. 

When the solidified preparation is heated, melting begins ou the azoben~ 
zene side and continues across.to the stilbene, corresponding to a type I 
R.oozeboom diagram. 

g} Isomorphism: type III Roozeboom (Figure 65). 
Butylethylbarbituric acid (soneryl), melting point 126°C; 
allybutylbarbituric acid. (idobutal), melting point 129°C; 
minimum melting solid solution 120°C. 

Place a sample of idobutal under the edge of a·sma11 coverslip and place 
it on ·the hot-stage maintained at· just over 130°C. As soon as the melt fills 
about half of the space- under the coverslip, add a sample of soneryl at the 
open edge ·of the coverslip so that it flows into the remaining-space. Then 
place a cooling block beside the slide on the idobutal side. simultaneously 
feeciing in seed crystals of idobutal with a needle, Below l20 11 C the crystal-

. front grows toward the zone of mixing.· On further cooling, the crystals grow 
with greatly diminished speed through the mixing zone into the soneryl melt. 
The velocity then increases again.. If the hot stage is reheated after com­
plete crystallization, a mi~imum melting com.position sho~s at 120°C ·as a dark 
str~p between crossed polars in the zone of mixing. Diphenylacetylene (60°C) 
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and a~p_p~nzene · (68"C) also form a type III mixed crystal series.-

Isomorphism:. ,type IV Roozeboom . (Figure 66) • ·. 
Stilbene,, -m.~l-tiD'.g .. point,,i26"C; dibenzyl_, .melting point· 
53"C~ . . 

h) 

., :. Qµidkl:;, t;i~lt a ~#~d:-- fiisipn and .. place ~i:he. stilbene side on a metal 
.. b~o,c:k.~-. .:'",~i-: ~c;,on as c:i-y'~~:aj:l,:t;_~flp~i',~~if;(~s./, ;tr:~uis-fer the· preparation to the 
. _h9.()~tAg'~4~#:; ~o~_G.,:, .t~~/:ifi~l1t)?;~;fri:~~iJ~,~'-:~-~-tlbene is t:he,_ s_mne as. it. was with 

: . : az'c;,beh-i:e~'e,~};~~h .. sJ1,ar_-pA:90JhJ/;k.e.,,Protu~era,nce_s .• _, ThJ_s front: ~oes not continue 
from several, 
preparation; 

curye br.anijif6-f the diagram.,:Jig1,1r-e ll.~b.::from-K:up~rd_s to the right). Fig-

··~:~:~•••.~,,-~-~~-ltil~~~~~~ 
.th~,,;rig~-- ,,:>~ile•,,.,t_he r?!l'S ; ,of ,. tlte, d:fbenzyl .type. grow. As,- a;. rule, _the peri~ 
.. te~,t~c }:'eac:t'i9.n:_ lioes ,UC>_t procee4 tir ._the ~ . _with the usual cooling rate. 
bec'ih'.ise. 'f:hrQugh,. the rrtpid irowtli. of ':the dibenzyl crystab _the stilbene dia­
mofuis-.arl' soon completeiy enclosed~ .so that .no red.procal action is possible 
with: the m~;],,.,t •. 

0

The comple~e result 'o,~ cooiing can be reached Only if one 
cools .the ;pfeparation extremely slowiy:. 

i) Isomorphism: type V Roozeboom resulting from isodimor­
phism. Benzalaniline, melting point5l°C; azobenzene, 
melting point 68°C; E • 40°C (Figure 131), page 240. 

Completely melt a mixed fusion of azoben'zene. with benzalaniline on the 
. hot:. stage. · Turn .. off the· heat and, just below 68°C, seed the azobenzene by 

touching die melt at edge of the coverslip with an inoculated needle. When 
the preparation is cooled below 28°C, azobenzene grows isomorphously into the 
melt of benzalaniline. This benzalaniline modification 1.s unstable but iso­
morphous with azobenzene (type I Roozeboom); if a transformation does not re­
sult spontaneously, the crystals·, resulting from the isomorphous growth into 
benzalanii:i,ne; melt. at 28"C. Upon cooling again. the azobenzene is again al­
lowed to. giowth_:into the benzalaniline .melt and the transformation .into the 
,stable modification of benzalanilin~ is induced with a. needle holding crys­
tals of stable benzalaniline. This is easily observed and proceeds quickly, 
With subseguent heating, one sees that the transformation progresses still 
further in·tc the mixing zone, until the eutectic: strip melts at 40°C. There­
fore, a. type V.Roozeboom system is shown by the tran~formation of unstable 
benzalaniline into the stable form. 
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13. Quantitative Determination of Two-Component Mixtures 

a) Using glass powders 

Quantitative analysis with glass· powders depends ·on the fact that t;he 
refractive index of liquid mixtures is usually a straight line relationship. 
To test this, use a mixture of m-xylenol (63°C) and phenacetin (135°C). With 
glass powder 1 •. 5101, the indices will be identical for. m-xylenol at 79.5°C 
and for phenacetin at 134.5°C; connect the· two points with a straight line 
(page 113). The equilibrium temperatures of all mixtures will lie on · the 
straight line joining these two points. 

First melt a mixture of 30% phenacetin, 70% xylenol on a sma~l alu­
minum foil on the hot bar quickly. then allow it to solidify. · Pulverize the 
mixture between two slides, mix it with glass powder 1.5101 and deterllline the 
equilibrium temperature. Conduct the same experiment with a 50% and a 75% 
phenacetine mixture. The three temperatures are 96°C, 107°C and l21°C. 

b) Microscopical determination of the primary crystallization 
point 

This should be determined using a beru:il: acetanilide system. The· be- · 
havior of both substances in a mixed fusion is first observed, the simple 
eutectic is melted at 78°C and the morphology of both crystallizates is e:x:am­
inedi. simultaneously. Between .crossed polars, 'benzil is yellow while acetani- · 
lide. on the contrary, shows numerous interference colors. Two m.:ixtures are 
prepared, one with 20% acetanilide and one with 40% acetani.lide. · The .20% 
mixture is first melted cm a slide (on the hot 'bar) quickly aud a coversi1p 
is hid on the melted drops. If too much melt is present, quickly, pre~s a 
filter paper cm the hot preparation. The· preparation solidifies quickly 
(through inoculation, if necessar~) and then is heated on •the hot stage. At 
78°C, the eutectic melts and clear homogeneous rods. yellow between crossed 
polars, remain; these.are easily recognized as benzil crystals 'because. of 
their morphology observed in the mixed fusion. If the preparation was.cor­
rectly produced, the remaining crystals of 'benzil are 'lm.iforml.y distributed 
over the entire field of view. The preparation is heated further and the 
last crystals .are seen to melt at 85°C. 

The 40% mixture is prepared in a similar way and heated on the hot 
stage. After the eutectic melts at 78°C, rods remain, this time with various 
interference colors so that they can be recognized as acetanilide. In this 
mixture, melting ends at 84°C. The two final melting points, therefore, lie 

. on different sides of the eutectic point. The diagram of this system is 
shown in Figure 189 on page 247. The eutectic point is at 33% acetanilide. 

c) Thermal analysis on the hot bar 

Besides the aceta.nilide:benzil mixtures already prepared (20 and 40%. 
acetanilide),.two other mixtures are prepared of 10% and 60% acetanilide. 
The determination on the hot bar is conducted as follows. The 20% mixture is 
first meited on an aluminum foil (about 15 ~ 20 mm;. a.corner is· turned up so 
that the platelet can be grasped more easily with the forceps) 20°C higher 
than the expected melting point, then placed on a cold aluminum block. After 
solidification, most of the sample is scraped off the foil, then crushed and 
pulverized between twD slides. The hot bar.is calibrated with benzil· (melt~ 
ing point 95°C). Then the powdered mixture is stripped off over· the edge of 
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the.slide; thr~e. zones can ~e seen on the hot.bar surface. At the high tem­
per~tui.Et. ~f\(c'ci~P,}:!:!'tely: mel;edh,.J~~J:he.,mig~U~. turbid .,.droplets remain and 
below:·•tftisi•ft:h.·.a ·su._lf~t~nc~, ;[If it:1,:J.:i:.:'~oli!_d (figute 125). 'nt~_ limit between the 
com~i~;'e·iyf:~'.P#. patt¾~llY,,;_m,,¢:lt.ed'j,'p~cfe,r,_'.,t~~ .. ¢}Ja~:melt 1:1,aj.t/. is easily rec­
ogriiz'edi';/-,c:ift:e~:( in. th"e .llif.clci'le · it: ';'.p'asses 't\iroii"g~;'.:one ,of th'e; melt drops. The 
r~ft .'PiP.-!~i~/ the'i>:i,~r~'!cf ~r:cf~t~,t·~:.~n9_;):Jit'fofL~~ ~.ubstan~£h is the .. eutectic 
temperatur.e\·/Z8,°C. }. Af~:tin'eUcleiir,Hnelt ·11m:Lt,, one;.,obtains:85°C with a ·20% mix-

a nar-

. :~~ "',\~\{{::.- .~: 

:_ ~ .. ~-~~11.~ ,i~ i~tJed_b.~t."7ejm:,i1J~e .. ~~~i~~?ff~f~~• ;he~ transferred to a 
colc:t' :microscp'pe st~ge.~. . I.t' ':imedf.a,'.tely forins''i;\a','Uquid. crystalline layer with 

· ifr,{s~I#,:::"''~i~~tfc¥t· ¥t~ts, :·.~~;\r~x:al se~tiii4:~;, ~be: trarisformation ~t~rs the 
sol.:i.•f p~ . <:wtu~rl!;;;(!dS ;grl),w quic~y. . A secon_d t;an.1/i formation follows a few ·~~-~~#A;f::~ >t•,,;,;c<,·: :- ,,, .: ,;:: . ,. . ._ ·. · ._.- ·- ., ••' . .'. ._ .. · -

,:ii.iWne ,,Jihe .. hQt\.stage .. ;.-has been,. heated., fo. ll8°C, _one.observes , the transfor-

'l~t:;~~~•111tf ~E~~ 
slowly: W~t~ the Jast mel~ micf, th~ firiif QCCllttence of' liquid crystals. one 
~ees .· doubl.y refracting .. spheres, which fl~,; to,gether upon,,, cooling and soon 
miite, in ': a liquid ccystaliine film 'betweeni slidl!, and coverslip. Between 
crossed pof.;ars, the:spheres show a bl~ck cross; they are comparable in ap­
pearance' ·ti'.i:rystallit;~ sphenµites in which.the.fine needle crystals are ar­
ranged ,radially. ·_Liquid crystal spheres are made up of tlongated molecul.es. 
orieiited p~r~endic:uiar to the .sphere surfaces. 

Moiecular compound between cholesterol (melting 
point 148°C) and. cetyl alcoh~l (melting point 51.5°C) 

The iiiixed fusion is allowed to remain completely melted for a few min­
utes ·1n. order to obtain a broader . mixing zone. Then the preparation is 
placed.oli th'e hot stage at 50°C, Cholesterol crystallizes first in radiating 
aggregates, which show partial twisting of the needle. units; soon, doubly re­
fractive.tluy -spheres appear on the cholesterol front; like other spheru­
lites, they show a black cross. Many of these tiny balls come together in a 
tubelike~ elongated structure, part of which .shows wormlik.e motion (strong 
magnificaticin is frequently an advantage here!). These weak doubly refrac­
ting forms, called liquid crystals. convert in places .into a solid phase. 
When the temperature falls below 50°C, cetyl alcohol crystallizes as a doubly 

*Translator's note: There is no Section 14 in the German text. 
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refracting feltlike aggregate. If the preparation is again heated a little 
after complete solidification, ooe sees melting of the eutectic between cetyl 
alcohol and the li_quid crystalline compound. The compound now appears, as 
the drops flow together, as a doubly refracting mass with irregular extinc­
tion. During further heat_ing and melting, the liquid nature of the doubly 
refracting mass is clearly evident because of its movement. 

16. Crystal Optics Determination with a Polarizing Microscope 

a) Angular measurement on azobenzene 

Useful crystals for this measurement are easily produced as follows. 
Dissolve azobenzene in alcohol on the hot bar (about 70°C) in a small glass. 
tube and use.a capillary to place a large drop of the solution ·on a cold 
slide. The capillary should be left in the drop until crystallization begin~ 
at the edge. Provide nuclei by stirring the.preparation for uniform distri-

·bution and spreading the solution with.a horizontal capillary. There must be 
enough solution so that total evaporation of the alcohol does not occur dur­
ing this manipulation. Now allow the preparation to evaporate. t,o a few , 
drops. It is advisable to quickly ·produce 1120re of the preparation. If the 
crystals are very small, more solution must be dropped on. As a rule, chief­
ly rhombs are produced, followed by hexagons and several other forms. Find a 
good rhomb and measure the pointed angle with the polarizing mi.croscope. For 
this prupose, first center the objective (or stage) with the two screws 
i/=rovided. Bring the vertex of the· angle ·on the· crystal to be measured to the 
itoss hairsi after reading the angular position of the stage, place the sec-
~ . 

o~d edge parallel to the same cross hair and again note the angular position. 
TI;ie difference on subtraction should be the· angle for the azobenzene rhombus, 
~1•. This rhombus corresponds to the.basal pinacoid of a monoclinic crys-
tal. . 

Save-the preparation for future determinations. 

b) Determination of the extinction direction 

In the above-mentioned preparation of azobenzene. find a six-sided crys­
tal; these crystals usually are flattened and the long edges appear as dark 
borders. Now focus on the dark. edges of such a crystal between crossed 
polars and turn the crystal to complete darkness (extinction). Remove the 
analyzer and note that the crystal edge is now parallel to a cross hair; the 
crystals·therefore have straight (parallel) extinction. The rhombuses. on 
. the other hand I lie symmetrical to the cross . hairs at extinction, .!.:.!.:., they 
have symmetrical extinction.· The six-sided crystals .are rhombuses, in which 
the ends. are truncated by a pair of edges. 

The rodlike urea crystals produced from water also have straight ex­
tinctions. 

To observe oblique extinctions, one can recrystallize benzamide. Dis­
solve the benzamide in 96% alcohol in a small dish and heat it on the hot bar 
to about 80°C. With a capillary. transfer a drop of .the solution to a slide 

. and spread the solution •"1th a horizontal capillary 1.mtil crystallization be­
gins. Allow the alcohol to evaporate and examine the preparation ~"1th the 
polarizing microscope. It is advisable to prepare between five and eight 
preparations in· this way. If the solution does not spread as a thin· film the 
slide must -first be cleaned with acetone, carbon tetrachloride, chloroform or 
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the li)r;e~ . , . > ·. . . . . . .. .:< . 
Beniamide forms moriocli'lllc: crystals. As a rule, ,most of the crystals 

·ar~ .·xJg{a~1$~f~f_~{t1( s.~r•a~g-~t; iif;ti6t:fqn. . One ~lso finds a rather .larger 
numb·ef'.of(lbo)]l'os.i'. .. "~h±'ch.'..·~'t'ingtiish '.'oblfquelj,. . To ... c.le.ai- the preparation so 

i!~~:ti~1ltit~:~~i~lil!llt~~ii;i!~i;i!~:~i:~i:~;z!~ 
The ·. ext'inC::'t1:o.):i," aiigle\::i!s/aR~:,-i~t:;\4-7.;fcir::J~f: ac:,cord,irig '1::9 the · · direct.ion · in which 

. the.: :c:ti~;tiJ;1iffw~J .: ';u~~~ci~f:}::n¥~":~i~P~ t.ifJri}DllSt. be' ~f!!3:
0

Sured/ ·~ey~;i= a1 times and 
avetag~d ~ , , \The .. be,t1za:miae :ipr;pa~-~t±~tfica'.n :also' ':be us eel/ for the next inve.s t iga-: 
tiq~ />,, · .. ?'.\ .j ··<, i i,\);iJ\ . .. ,: 

which was 

.dl .· Determination .of".slow and .fast vibration .directions 

··•.:•11i~f!l~i;~m~~~itii~~~~~;~~~ 
angle, ili,t"-o,:.\: th~ · 4,5 °: , posit,:!;,'~ •. ·tful;, ,:is,, .. pli!Iall~~, ,to· a li~e .n1:qning from the 

. upper '·left: ~o _the · '1.owe:f ' right, . ' Insilirt t~~ first-order red -gypsum plate. in 
the bodytubf compensator slot provided. 'i'h:ts changes the polarization color 
of the rhombs from graY,. to blue,< .which signifies an increase. in the retarda­
tion, and indicates this is 'the 'addit.ive position. If the crystal is now 
rotated 90°,·:so 'that the bisectdx of the. acute angle is parallel. to the 
vibration dit.ectioi:{ of the siow component' of .the gypsum plate, a decrease of 
firsi-'order· red to yellow results {subtractive. ,posit.ion). 

'Urea.crystals (optically unia:xia.i) shciw the slow vibration direction to 
their · l~g~hs. 

e) Pleochroism 

Choose about six rhombs in the azobenzene preparations and rotate them 
with the an,alyze.:r out (polarizer in); the col.ors of the rhombs will be seen 
to change from orange or brick red (depending on the thickness) to citron 
yellow. Which of the two. vibration directions corresponds to the brick red 
and citron yellow colors can be decided only.if one knows the vibration di­
rection of the polarizer. This is usually determined ~'1th the more easily 
removed analyzer. The analyzer is held close to the eye as one looks towards 
a reflected highlight. As the. analyzer is rotated the reflecting sur.face. ap­
pears now brighter. now darker. Since re.fleeted light from a horizontal sur­
face vibrates horizontally, it appears light if the vibration direction of 
the analyzer is likewise horizontal. This direction .. should be marked on the. 
analyzer· if tr.is has not_ already been done, The polarizer must vibrate per­
pe.ncicular to the ana,lyzer if darkness. prevails up_on insertion of the analy-
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zer. If·. for example, the vibration direction of the polarizer lies north-,. 
south the azobenzene crystals can be placed so that they appear citron yel­
low, corresponding also to a north-south vibration direction for the azoben­
zene. In this way it can be determined that the a.1.pha direction is .citron 
yellow, the gamma direction brick ·red. 

f) Determination of the indices of anisotropic crystals 

With optically anisotropic crystals, the refractive index for each vi­
bration direction must be individually determined. This is done with the 
polarizer (without analyzer), and it is· important to know the vibration di­
rection, the determination of which was described above. To observe the dif­
ference of refractive index as a function of vibration direction. use Nipagin 
A. Cover the pulverized sample on the slide with a coverslip and allow alco­
hol to flow in. Beat the preparation moderately so that a residue remains, 
then transfer the preparation to a col.d microscope stage.. Prisms grow on 
cooling. Upon rotation of· the stage, • ·;hese prisms can be seen to vary in 
contrast; some are, therefore, much higher and s0111e are somewhat lower in re-
fractive index than. the surrounding solution~ . 

As a second example. take a beuzamide preparatiou, let a drop of chloro-. 
benzene (n • 1.53) flow between the slide and coverslip 1 and look for rhomb 
crystals. Rotate . the crystals, with the anaiyzer inserted, first into .one 
then into the other extinction position. In each extinction position remove 

· the. analyzer; ·ob~erve that in one of the two positions the crystals practi­
cat~y disappear. Reproducible results are impossible in this case for two 
rea'ions: · first, oeru:amide dissolves slowly in the· index liquid; and second, 
thtt· crystals do not always lie in. exactly the same position. One often sees 
tha:t the index liquid has · a slightly higher · refractive index while in other 
c~s·es the crystal has a slightly higher refractive index.· 

To continue determination .of refractive indices for the benzamide crys­
tals, it should now be ascertained that one of the indices lies above 1.66. 
This can be done by immersing the crystals in a-br0111ouaphthalene. One then 
sees clearly that, if the Y~ direction is parallel to the vibration direction 
of polarizer, the crystal has a slightly higher index than the. medium 
(slightly lower above 24°C). Further determinations can be carried out on 
the rectangular crystals.· By immersing them in iodobenzene (l.62), one can 
see that a' lies only slightly above 1.62. 

Look for a thinner crystal with lower interference colors, preferably 
yellow or red of the first order (most of the crystals are thick and do not 
show a variety of interference colors,. only white·of higher order), and de­
termine the vibration directions. Since the crystal elongation is not always 
the same, the vibration direction. parallel to.the longitudinal and cross di­
rections varies. The. sub·trac.tion position, corresponding to the y-directiou 
of the crystal., is usually easier to recognize than the addition position. 

g) Conoscopic observations 

As an example of optically uniaxial crystals, use,malonamide, in which 
the stable modification crystallizes tetragonally above 166°C. Melt the sub­
stance on· the hot bar at 180-185°C. Since malonamide decomposes upon melt­
ing, gas bubbles form, so that the corresponcing crystal film· is strongly 
dispersed. Examine the resulting crystals between crossed polars and find a 
crystal which remains dark when the stage is rotated. These crystals lie on 
·a basal pinacoid and show a centered uniaxial interference figure. Orient 
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the chosen0.,crystal in the .cente.r o.f the _fiel,d of view, arrange the condenser 
for highe'~(,-.~A~- use the_ ~{ghest N.i\,;_(at least the 4 mm "high dry") objective 
and. f°oc't1si,~n',the surface;: .. o,f_,.,t'h'.e_;i:~ystal. Tes_t_ whether· the centering of the 
stage "is e~a-~t-,.,. an'd- .centex: "'£t:.:~oece'slar:y. . Then "reuwve the ocular or insert 
th~ .. Bet:trand' 'and obsetve. th:~. ~i-ax'iai. interference_ .. figure - a black cross 
which £~mai~s::the same ,witii°" b.irn·i~g, :'~ith on'.e'. or ~r-e colored rings in the 

f,i_~})i:jft1¥.t7° t4t: ·opt:_i·c;~· c~ift{ler\:i~ now -,~ery s'1111ple.· Insert the first­
ord~·-t/r.ed ¢p_m.p~nsatqr in. ,'.t~e P,.ro.vided° slot in .. th'e 45.~/ position. In this case 

. i;r/~i tt:!if ~iif t;;!~~!:f::}:r;:r~~i;~~!r:f ~t;: ;!~i~a:~:v:n ~=t~!~: 
'· The ·fl'ake cry,stals•:. of' .iodoforii a.rt ~~6 opiic~lly uniu:ial •. 

. '.; ,:)iiN~;;;-;~~t:t.ftiiia~:i.~a~if\~~~f~(-.c·rr.t;;fl,.~ ... ;\l~e }niCdl.-• Jd,just the mi~ 
crcisc::02'e.'',as{;aoofv.:ei .. ,i:andi·,:'"'.agdni'\ remove\ tpe!,o_cul!a1r .or, ... 'insert .. the Bertrand lens • 
. As~ th~'.::t'.{ · · '' ··• ,, · '.~\;J:R.'.f~~~l';}otii(: ~s:1t;~-~-s'~)fy~[ji~ ~i\~;''.~i~ik_ cu_~~d · brushes close 
in a cto , . . d<then.,·, .' open·, aga:in~. ,.,lfi;'oiie . turns.'• the-ipreparation. from the posi-

·r·, • .• .. r ' .. ::·r, ,·.:.·.::=1;,i.';; • · · •. :;: ;, :,:/ : · .• . ,· . • .. · :;·;.\ ·:, :,\ -·:;,,.: .· , , !/' :..-;':: -'.· :.; .;;•:~·,., •· : : ··.". ·: · ·· ··· ·., ·. · --. ... _:.: ·, , , i' •, t:~ ••:; . · ' · ,.~•-.: 

t:iori ,.c>J>'-~liij,\clo~~cl bl,ac,I<c_,,cr:o~s..' .:tJµ:q.~gh,,.:/45~ ,: one ·s~~s the two axial poles of 
the: ;~~t!4 :~M'.~b;oi~~: --~rh~~s< : . na,~,• pj~~~r ·~,ij~t{~c: ~.¥~ ... _i {he. -·9'0 ·. axial poles . is the 
opt~c. ~~;;p:J..ane~, . Wit.h _.tl!,e clo~e:!l ,cr,oss·,;; ,the '." opti:c: axial plane can be ad-

/ .. Ff"eqti'~iitly c;rystals. show off:-center interference figures. . 'We now again 
take the . ·crystals . of benz~ide arid focus the conoscopic figure for a right­
angled crystal, An optic. axis of. a biaxial crystal appears. The single dark 
brush· 'is ' al.most stra:l,ght as :il ''always the case "if the optic axial angle is 
near 90°. If -one rotates the · crystal he sees. that the optic axial plane is 

. para11el ~o the longi'tuqinal direction. of the rectangle. It 1ies in the. sym:­
metry_ plane of the'monoclinic crystal. The direction perpendicu1ar to the 
axial' plane. that is· the cross direction,. therefore corresponds to the optic 
normal S. The eiiiergence of an optic axis can also be demonstrated in 
fragments ·of sugar candy. 
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XlI. Explanation of the Identification Tables 

It is necessary for everyone who uses the Identification Tables to read 
the following explanation first. Compiled after many hours o.f practice and 
experience, it is a collection of simple but important advice essential in 

· facilitating the use of the constants and indices quoted •in the table. Read­
ing this advice helps to ensure good results. 

First of all, the substances in the tables were those readily obtainable 
to us or were r.eadily available through cooperating laboratories. The tables 
also include a series of new drugs, Most of the substances for the tables 
were examined in Innsbruck; only the data for some of the sulfonamides were 
taken from the publications of Dr. Reimers 1, who cooperated by releasing the 
translations from the original Danish and afterwards determined the necessary 
eutectic temperatures. The tables will be extended as rapidly as possible in 
the future. 

In the index of substances, the commercial names as well as the chemicai 
symbols and the structural formulas were added as far as they were known. 
The double bond in the benzene ring is always expressed with double lines; 
hydrogenated benzene rings, therefore, have only single lines. ' 

Temperature data for the melting point and in the "special characteris­
tics" columns were determined with the standard 4• per minute temperature 
rise in the vicinity of the melting point (page 5 ). Our variable resistor 
is marked for the different temperature ranges (page 3 ). If a slower or 
faster temperature increase is desirable for observation of particular 
reactions, this is noted. 

,; ... The melting points given in our tables do not always agree c;:ompletely 
with those in the literature2-1i Many times "differences of several degrees 
occur, In some cases the melting points are lower, in others higher than 
those in the literature. On one hand, this is due to the degree of purity of 
the substance investigated; on the other hand, to the uniqueness of micro­
scopical melting point determinations which, especially with heat-sensitive 
substances, use much smaller samples. 

In microscopical melting point determination, judgment of the purity of 
a substance is obviously much more sensitive than it would be in any other 
sort of melting point determination. It has been shown that even prepara­
tions which had been painstakingly purified through repeated recrystalliza­
tion, sublimation etc. still showed a melting interval of 12°C instead of a 
sharp melting point upon microscopical observation (page 44 ). With com­
mercial substances designated 11purest'' or "for analysis", the.re is usually a 
melting interval of two or more degrees, For this reason, one should be 
careful in a melting point determination to ascertain the ".equilibrium condi:­
tion" with the last crystal residue, i.e., 99% melted, since this comes clos­
est to the exact value (page 11 ). Moreover, because impurities are seldom 
distributed uniformly - as seen, microscopically - melting point deviations 
are found (page 44 ) . _ 

Furthermore, in microscopical studies one must recognize the fact that 
du~ing long storage many organic substances decompose to some extent in light 
or in air. Even storage in dark glass in closed bottles cannot completely 
stop decomposition of many substances. Frequently the decomposition is rec­
ognizable as a color change, a pure white substance often becoming brownish 
or gray. In many cases, dark saturated colors even occur; o-aminophenol, for 
er.ai::ple, becomes dark red through su~face decompositon. 

In some substances one can ~ecoguize the impurity - whether it was in 
the substance originally or whether it is due to decomposition - because 

UM00013526 

NOVARTIS EXHIBIT 1517 
Novartis v. Regents, IPR2023-01347 

Page 2272 of 4460



188 Explanation of the Identification Tables 

after melting crumbly masses· remain in the.drops. In these cases, the sub­
stance must definitely be purified; sublimation is usually sufficient; if it 
is not, the substance must .b~ recrys.~allized from solution. (page 46) . 

.. Many of: th~ substarices 1 used,;fot,,;the tables are very .pure, so that their 
melting .pci:i:nts:. agree with··:the ,bes't'(in '.,the literature.. However, we have not 
alvays .req,i:i:red;_,tht:b 'greatist PC?SS~bli degree of: ptir~ty •. In, genet:a+, this de­
pends on the substc!-nces •. ··•some,' ~ic;h can be' purifi~d only ·through very time­
consuming' ~nd;. troublesome.·. Pi,tacaudons,. come 'in'.ia Iess· .pure commercial form 
and may. no,t'}~v.en·, J?~ ::~r_ked·:'i~p~re~t11

; 01:' "for),sct~ntific U.~~". Also, many pu­
ri-fied suµ:s_t~t1ces "fr:,t:. ·ana1y,sis-'.!: i,co.ntain · .smal:J.· .quantities· cf; ,isomers, which 
are unimpor..:tant .. ih,· ichemicai• an~lysis''but. cat(' be,·,recognized .by. ,their behavior 
duiing··fueltib:g~ .. Iii ·.g~nera1·;,. we, have sati~fiei: cfor!folves .with> a degree of 
purity ~~J?.~, cd;1:Jlp9~·ds, ;o: "pu~ist'."'·J~r. ''.;or'· B,J:!lil.'.y.~f.~'.'. ~.: /This ·,J:!urity can usu­
ally be. -obtained 'rapidly for ·the· small •amourit,.of :substance necessary in mi­
cro's~o·pi~\aF iny~itig£tfons through silriple"io~;~ep~ated s~blimation (page 11) • 
thrpugh,, fil:;~ring;.with, -suction - (pag'aa ·47"). or tm;.~ugh filtering with a smali 
adsorpti~1:1,~§o.l~fflJl:,~c1>age 4.ZJ; •.. It. i's;' ·,,ezjjJ::~ss+y emp~s:Lzed that: our table is 
illten~e~ ?f:j.m.a':i;"i.1,y>j~s· an ai,d : iri identificati~n and only : secondarily as a 
''melting 'p<>int .t1:1,b1~r •. We .do not.· deny, .however,. that melting points of very 

. pure pr;oduc:ls ,are ·~s~~ted in 'case~ whe~e- ' t!°hes~.; were' . at our disposaL Thus. 
for,.example~ .the··va!~es for· the fatty,;aciqs, areJrom ext'remely pure prepara­
tions;.,t:hes;e valu~s·were obtained from Dt:~. ·!Stenhagen, Ups~la • 

. , The ,reproduc:ibfHty of . t;he constants ',given. :f.n the tables does not suffer 
rel:a tive1:~::to,:,.pu!!:l;yjif .,;one ,,observe~,.,,the-,<fo:1'lo~ng. As .:the ,,melt.ing . po.int of 
the·,•. substance,;: .. , .one·. ·should>-take~.'.:as ·,was-·,:; ilreadyi1ment1oned.,. :·the •valu~.·deter­
mined,: : ·,as-~ the --:equijli.br.ium·f,_temper.a ture :c,f·,. the.' ·1.as.t\cy;{y!!>tiµ;:,:.• to. ;mel: t. . in . deter­
~i~f'1ig+.;-;11Ei},~i:1te~tjc _ ·_teD:1P.era ~ur~·. -~-;~ne1_ :pays, ·at;~ti;~tnnot. only· to individual 

. ,drops~"cm,. se,p.:1.ra te ,. places:,,but-.;,a.Isor,., to; ..tfta t . temperature .at:.Siwhich•:, the chief mass 
begins to me.l:t; .· tile lat;e't ·,.is'.'the Ei.utectic melting point· for .. the two major 
components •. Refractive index of t'lle , ~eit is, on the one hand~ generally not 
so sensitive to .small· impurities as the melting point; on the other hand, the 
differences in index between suostanc:es.with close melting points are usually 
so large that the reproducibility as well as the difference is easily guaran­
teed from the O',lt~et. It must be emphasizedthat the purity of substances 
with low.melting points (below about 40°C) is usually especially bad, so that 
the value~- in our table may be slightly higher than those of most test sub­
stances. 

In a series of cases in which the literature melting points are lower 
than the micromelting points, the reason - at least most of the time - is 
the uniqueness of the procedure, In many cases, for example, with phenols, 
az:ides, urea and urea derivatives, the hot stage method involves much faster 
heating than in capillary tubes, thus preventing excessive lovering of the 
melting points due to decomposition. Still, in seeking to identify sub­
.stances, one must always consider the possibility of a melting point depres­
sion due to decomposition during heating. It is advisable to repeat the 
melt:ing · poi~t determination as follows, especially with high-melting sub­
stances (over 200°C). Make a microscopical preparation in the usual way, 
first, however, covering it with.a bridge and glass plate; lay the prepara­
tion on the heated hot stage only about 15-20°C below the previously deter­
~ined melting point, In such cases one must, therefore, take even more than 
the usual care ~Tith substances in the Identification Tables with higher melt­
i::lg point:s. 

In special cases, particularly with high melting substances, the melting 
pcint can .. be determined only difficultly or not at all in the customary slide 
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Explanation of the Identification Tables 189 

-coverslip preparation because the substance completely sublimes before melt­
ing (this is noted in the table), With some substances, such as caffeine or 
lophine, the difficulty can be avoided simply by using larger coverslips (for 
example 21 x 28 mm). If enough substance is available a crystallized film 
can be used with advantage, for example, with camphor or anthracene. 

Crystal films are also often convenient in determining eutectic tempera­
tures. Thus, the eutectics with borneol can be detected without difficulty 
in a crystal film because the borneol at the edge of the coverslip soon sub­
limes and the residual crystals concentrate sufficiently. A complete seal 
may be attained by surrounding the coverslip with a cement, as described on 
page 16), although this is usually not sufficiently resistant at higher tem­
peratures. 

One can also form a seal with a melted second component; Brandstatter, 
for example, used mannite to enclose a camphor preparation. An effective 
seal can often be obtained by coating the coverslip edge with silicone gum. 

The "silicone chamber" (page 16) offers further sealing possibilities. 
For identification procedures, use a brass ring with a small central bore 
(6-7 mm}. Coat the entire underside'of the ring with semisolid silicon and 
press a coverslip onto it (12 x 12 mm). More sample must be used than for 
the usual melting point determination - about as much as for a refractive 
index determination with a glass powder. The substance is laid in the middle 
of the slide and the underside of the ring is pressed on ·the slide around the 
test substance. ·A seal is obtained by pressing the ring onto the slide with 
rotation. The heating space is then closed off with the glass plate. The 
bridgeJ.is not used in this case, The temperatures obtained with this method 
differ.-ionly slightly from those obtained with the usual methods. Up to about 
300°C, :the values obtained in the silicone chamber are usually slightly lower 
(1-2°C):. For identification purposes, these differences are within the range 
of error which results from the variation in purity. 

Direct sealing in a silicone mass is possible with only a few substances 
because so many materials dissolve•in silicone at high temperatures. 

A very simple kind of sealing is obtained with a "salt chamber". Here 
one uses a eutectic mixture of potassium nitrate and sodium nitrite (55% KN0 3 
and 45% NaN02) which melts at the· eutectic temperature of 141°C. The salt 
mixture is melted on a slide on the hot bench and a coverslip, coated with 
the substance to be investigated, is pressed down as near the center as pos­
sible. The substance can be applied to the coverslip either through sublima­
tion or simply by pressing on it. In either case, one must be sure that the 
substance is completely surrounded by the salt mass. The use of the salt 
chamber presupposes that the substances being investigated are insoluble in 
the salt mixture. This is the case for many aromatic compounds; and, for ex­
ample, even small crystals of a-hexachlorocyclonexane surrounded by the salt 
mass remain unchanged up to their melting point (158°C). If a somewhat larg­
er quantity of the test substance is enclosed in the salt melt, evaporation 
occurs, mostly at the edge of the substance mass, forming a rather large halo 
around the residual crystals. It is usually possible, however, without spe­
cial difficulty to heat these residual crystals to their melting point with 
concurrent equilibrium (for example, dioxamide and 6-hexachlorocyclohexane). 
Other substances, for example, barbituric acid derivatives, are rather solu­
ble in the salt mixture, so that they disappear before the correct melting 
temperature is reached. Thus, occasionally, lower melting points may be 
simulated. The values usually obtained in the salt chamber are several de­
grees higher because the low wettability of the glass prevents the salt melt 
from flowing apart into a thin film, hence the preparation is thicker. In 
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190 Explanation of the Identification Tables 

themselves• however. i;he values hav.e. good reproducibility. 
Subs_tances. for,. which_.:d.etermination of." the melting point in the salt 

chambex: is., necessary and possible are referred to in the "special character­
istics'!., colwrin. :Besides, ti{1{se det~~inatio~s,_.perfonned with the help of the 
slid~~co~e,J;:.~·1·1p pr~parat,.i«;ni, ;one can ;al~o 'p_erI~~ .m,eltJng point or. refractive 
index· determinations. in. Fischer's microcel1 5 ·or,: in ·capillary tubes like those 
used. £of :ih~;".molecular, ~~-ight, determination'. (page 59. j;~. In either case the 
substarice,,'i\{~ .. ,heated ·in,:a seiled :tub·e .under .the .'m.i~roscope. ·· The microcells 
are co~e~~'i,a'l~Y. :·av'anai>Ji'• or: ',they can. be· eks11y ~r~t¥re~ by compressing the 

. ends•:'6.f.',heati,ng glass,. c~p:illaries. During ,,the: melting point determination, 

. the ·micro.c,el;i _ .lies ~- : .. a slit ... on a me·tal pi.'ate (page .59 ) for better heat 
transf~r~/'wiul~n the ~ommon meltittg point 'capillary is used, it is also nee.es.:. 
sat;'y\~,;:0,'1,y, \it •~in-~ m,e~:a1 block:; _this block ~s a ,tr~ug~ in which the capi.1-
lar,:1,· tube ;,,is ,_placed.: :.and a winifow .. through, which the'r tube can be observed in 
transm±tt'edi:light •. ,. , . , :,/,_ , ... , .. 

. . 1 ·';:f:req~~~.)ily the tabl~s have two eutectic. tem'.peratures. for which the fol:.. 
lowing\,s#~~il,,rd c.ompoutids a2:e _used as ·second, .. c.ompon~riu with the test sub­
stanc~ :dep_ei:,idin$. on its melting ,point. 

For mei'.ting points from: 

2o'to ioo 0c 
. . lOQ ; to. .12Q,~.c 
. :120:, to :14i0tc: 
,ii+o':.to ,.1io~c 
ito· to. 190°c 
_:J,:90 .. to .. 340.~C* 

Standard· second 
components 

azob~nzene, benzil 
ben.zii; acetanilide 
acet~:f:.li.:id~·. •pheniicetin 

. phenacet:'in: benzan:1:lide 
benzan11ide • , .. salophen 
.salophe~i :dicyandiamide 

· *above 240°C a third component. phenolphthalein, is usually used -
translator. 

A second vaiue in parentheses, for example with sulfathiazole, is the eutec­
tic temperature for.an unstable modification. These values are noted only if 
the behavior must be reckoned with during the customary determination (see 
page 41 ). Several lesser eutectic temperatures are given in the tables with 
a dash on .. both sides, for example, in the case of thiourea with benzanilide 
-153-; 15~°C here repr_esents only an average value; variations are often ob­
served. If a.eutectic melts sluggishly "tr." appears next to the temperature 
value (page,41 ). If a low degree of purity, frequentiy evidenced by discol­
oration., is observed in a substance during the melting point determination, 
the substance must be purified before the eutectic. or the refractive index is 
determined (page 47 ). During eutectic temperature determination, one must 
also reckon with the possibility of a strongly volatile substance which sub­
limes completely before the eutectic temperature is reached, so that no de­
pression can be determined. One can pr·ovide for this possibility in differ­
ent ways. One can use the sublimate of the volatile substance which can then 
be clearly differentiated from the other substance (Table VI, Figure 20), one 
can use considerably more of the volatile substance, or one can quickly pro­
duce a crystal film from whatever mixture he chooses (page 6 ). 

For hydrates, which melt before reaching the eutectic temperature (see 
; ·, · page 18 ) , the melting temperature is noted beside the eutectic temperature 

in parentheses, for example, for citric acid (+H20:58°C). In this (unusual) 
case, the sample resolidifies with further heating and later the anhydrous 
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Explanation of the Identification Tables 191 
eutectic melts, 

For the refractive index determination (abbrev.: Br. lnd.) 1 the glass 
powder is usually sought which at the moment of melting of a substance has 
somewhat lower index than the melt. so that equality of index. first appears 
above the melting temperature. 

In exceptional cases. the refractive index was determined below the 
melting point. This was necessary when a determination over the melting 
point was impossible because of too great volatility or decomposition. It is 
only possible when the melt regularly supercools below the melting point 
without solidifying. If gas bubbles form during melting, the preparation 
should be quickly cooled with a metal cube before the investigation proceeds 
any further. 'When possible. the index was determined with a second glass and 
even with the next lower refracting one, so that two refractive indic.es are 
reported in the tables with the corresponding temperatures. (The temperature 
coefficient of index can then be calculated - translator.) It ~s super­
fluous in many cases to use two glass powders, as we already have shown. (It 
may not be superfluous when the tables contain additional compounds 
translator.) 

If the refractive index is found in our tables for only one
0

g1ass. the 
determination could probably not be carried out with the next lower glass. 
usually due to decomposition or to high volatility. 

'When two glasses, for example 1.5000-1.5101, are given without tempera­
tures. this means that the refractive index lies between those two g1ass pow­
de\s immediately after melting and that exact determinations were not possi­
ble.' (usually due to decomposition). These approximate data are most impor­
tart't in identification, as the agreement of values for the substance in ques­
tion with those for adjacent substances in the tables often shows. 

For several unstable substances. the refractive indices were determined 
wi;h the help of a "mixing procedure" (page 35) 1 i.e. 1 for a 50% · mixture 
with, say, salophen. For all unstable substances which do not allow even an 
approximate determination between· two glasses, we plan to determine the in­
dices by this method and to use these values in the tables, inasmuch as no 
other final values are possible for the pure substance. For the present, we 
have made these determinations with a limited number of substances. espe·cial­
ly the alkaloids and their salts, and, therefore, the values are not given in 
a specific column, but rather under "special characteristics". For morphine 
(melting point 245-225°C), the statement "with salophen n = · 1.5700 at 156-
1570C, 1.5611 at 186-187°C," means: in a mixture with salophen in a l :1 ra­
tio, one observes equal refractive index with the glass n • 1.5700 at 156-
1570C, and with the glass 1,5611 at 186-187°C. 

For a series of substances, usually high melting, which decompose appre­
ciably on melting, properties of the crystals like shape, angles, eJl:tinction 
and the refractive indices were given in the Identification Tables to compen­
sate for the lack of constants determinable for the stable substances. The 
refractive index liquids used are listed in the small table below; the gap 
between a-bromonaphthalene (n = 1.66) and methylene iodide (n • 1.74) is an­
noyingly noticeable; in general, ho~ever, the index liquids used are suffi­
cient for identification. 
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Refractive index liquids 

Alcohol 
Chloroform 
Carbon te'trachloride 
Castor oil. 
Xylen~-. (pr benzene) 
Cedar· ,oil,.~­
Monochlorcibenzene 
'ciove, cii{ '. 

•••~•. I 

1.37 
1.44 
1.46 
1.48 
1.50 
1.51 
1.53 
.1.54 

Nitrobenzene 
Bromobenzene 
o"'."Toluidine 
Xnii1ne' · 
Iodobenz.ene 
a~Cbloronaphthalene 
a~Brom?naphthalene 
Methylene iodide 

1.55 
1.56 
1.57 
1.59 
1.62 
1.64 
1.66 
1.74 

c~~pil:ing the last coiumn, '.'special characteristics". is difficult. The 
prc::,c::.~sse.s>~.e.fore', du~Jng m,id, after :1J!elt,ing .EL.re !i!O;- cpa.racteristic of many sub­
stances·.:that"· the, ,expert .. often•. recognize·s the substance before it re.aches the 
meltins:·,poin:t.' Th~,.entii~ va~iety; of' tli..;se pheriome.Jla: cannot. ,however, be 
cond~!!S~d:'.hx;ie,fly . 1:ti ,.a ta~le.~ ' .The d~sctiption\musi''ibe :similar to a personal 
desct:,iptiori.:p'f; a journ~>'• :in . :which ft is. i:mpp_$'s~ble to give all of the de­
tails• but. which neve'rtheless .is• . helpful to. someone who must recognize the 
route~_: Th$ 'easier the des'cript:ion~. the broad~r and more comprehensively it 
. can. be ,writ'ten.'· . Then~ #oo, even' '.though the ·rate . of heating is always the 
same, the 'i!.ppeatanc,~t.be,fore melting c1r'~.not alwc1ys identical. Even the same 
preparation', appear is different in. differeiit; places... . 

From, .. th'e total .. numb'er of charact·er:Ls·t:!cs, we .have chosen several identi­
.. fying. anes:;~wlli~.~tj.~~ap.y., .. serve :.:~ . the .,most·;:l,mpor.tant ·:, clues to identification • 
. The intr±Ils'i;;bcolor:;0,.i;#\ :one.is preseut,;,i:S:noted::i;irst •.. No mention of color 
me.ans. th~~/It.h~/:.~bsta.nce.iis .. colcirlesi;:. or~_;has ,only •.·minimum color. If a color 
is du~. efg\'tiecomp,osi tion·~ . this.· is noted•, as. was mentioned ·above• and next to 
it. the,_-.:bEf~.t,\:,puiJ~lc;."a;~:i.on °method Is.\g:L:veti:: .. to.,/quickly supply the small amount 
of .pure substance necessary for.a microscopical investigation. 

In ~~y cases, .. simple sublimation suffices; this is best done on the hot 
bar, as were all of the sublimat~on e.Je;amples in the tables (page 21 ). If 
one uses the hot stage for sublimation, one should chose temperatures 5-10°C 
below the ,stated values. 

To preP-are a sublimate, place a small glass dish or a slide bearing a 
little heap 'of.the substance on the hot bar, lay a glass or metal ring on it 
(chromed or nickeled:brass ring about 17-18 mm in diameter and 2 mm high) and 
cover it with a coverslip or a slide. To produce larger crystals more suita­
able for 'the melting point determination. it .is better to first heat the cov­
erslip, since a thick layer of small crystals usually forms on cold cover­
slips due to rapid condensation. This hinders observation of the processes 
during warming, The amount of sublimate obtained depends on the specific be­
havior of the substance, the temperature, the permanence of the sublimate, 
the temperature difference etc. (page 12 ) • For the melting_ point .. determina­
tion, it is necessary to use a large amount of substance only if the material 
is especially volatile (for example, p-aminophenol). 

For the refractive index of the melt, somewhat more substance is neces­
sary; it is simplest to use the results of two sublimations together, To do 
this, one first collects a sublimate on a slide, then sprinkles glass powder 
on it and covers it with a coverslip also coated with sublimate. 

If the substance has a striking odor, "odor" is noted, usually without 
further specification. 

The above-mentioned observations are followed by notations of character­
istic sublimation appearances during heating. The accompanying temperature 
is that at which the first sublimate appears during heating at the usual 
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rate, chosen to correspond to the expected melting point. So that the reader 
can understand the notations used here. which characterize the habit of crys­
tals obtained either through sublimation or in equilibrium, the following ex­
planations should be given. 

Grains are crystals whose diameter is approximately the same in all di­
rections. They can be cubes or polyhedra, but frequently appear entirely ir­
regular. Most ·of these grains are very different. Their larger representa­
tives are often well-developed crystals; the smallest grains are so tiny that 
it is difficult to distinguish them from droplets. 

By flakes, we mean thin crystals greatly developed in one.plane. Their 
outline can be easily discerned; they are found in regular geometric figures 
- squares, rectangles, triangles, trapezoids and rhombs - or in entirely 
irregular forms. Thicker formations are also spoken of as tablets. 

Prisms are crystals whose diameter in one direction is two or three 
times that i.n the two other directions. They are, therefore, distinguished 
from the grains by greater growth in one direction. Very long prisms ar·e 
called rods. 

Crystals are called needles if they are much longer than they are thick. 
They can be short or very long. Many needles are so thin that they appear 
only as dark streaks in transmitted light and may be very ribbon.like. Wide 
needles can taper to a very fine point or can show a blunt termination. Many 
are straight, others curved. 

Several different crystal habits may be shown, Grain.like crystals fre­
quently form at equilibrium; upon cooling, the crystals often grow in one di-• 
rection, so that· the grains quickly turn into rods. Besides the typical 
forms and the transitions between them, very different forms can also be 
found in the microscopical preparation; these sometimes can be compared to 
anything at all; for example, many crystal forms can reasonably be called·. 
swords. 

The crystals are not always separate but often occur in complexes called 
crystal aggregates. Most grains can usually be distinguished very easily 
according.to the substance or to the mode of origin. One speaks of large- or 
fine-grained aggregates. Flakes frequently lie partially over one another, 
forming chainlike or rosette.like aggregates. Crystal rods or needles form 
clustered, star-shaped, sheaflike or radiating aggregates. 

Besides the crystallized sublimate, there are always many distinct liq­
uid drops. Their number usually increases greatly near the melting point, a 
fact which can be helpful in determining the melting point. Since the forma­
tion of condensation drops is an almost obligatory phenomenon, it was omitted 
in "special characteristics". An exception is the substance for which no 
crystallized sublimate forms; in this case, one finds the remark, for exam-
ple, "droplets at 120°C". · 

Also given under "special characteristics" are the equilibrium melting 
points of all substances which can be obtained without difficulty and the 
form of the corresponding crystals. 

The phrase "sinkt ab" means that the temperature must be allowed to de­
crease in order to maintain equilibrium between the crystal residue and the 
melt, Upon reproducing the equilibrium, one finds a steadily lower tempera­
ture. This phenomenon is manifested in substances which melt with decomposi­
tion (see page 18 ). 

After complete melting of a preparation, it can often be observed during 
cooling that the melt is strongly "supercooled"; with higher-melting sub­
stances• the expression "solidified to a glass" is used because the viscosity 
upon strong supercooling is so great that the consistency is "solid". One 
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194 Explanation of _the Identification Tables 

can often see cracks_ fonn in_ the .iso_tropic and ,structureless "glass". Many 
melts which. solidify to a glass caii/be.· :transformed into crystals; for these 
substances•· .OJle finds . -n~t .. ,. to :.the/ remiirk,. '.'soH,difie.s to a- glass" the note: 
"Crystallizes. on .heating". -\The crys·tal ·habit · .of '. the solidification product 
is stated :for ~pont~eotis, c6:.stal~iza'ifonC·of the:_~l_t_,·. . . 

. "For· a_,.hyd:rate_;· for_bidit:y;_';upc,n.:wamfo'g :1._s. not'ed together with the corres­
sponding teinperature: ,_" .. in' ·~fdditi~ri-:?ai~bst 'in' of the. hydrates can be recog­
niz edi),1s s~~h .. by. -:meld~g-,;-# 'P.B._r'if~.l'n/i,:1:;; _:~s,e..;._erki;; ,~r,dri1te,( m~l t congruently 
in para~fi.i:LoU (for exa.lllple:~ _,C>?(al:L_c.'i!:~:c::;~'.,:di9ydr~t~J-~ ·_b:ut _l:1¥lnY melt. incongru­
ently _;.~th }the separati:on;,,of;:' lowei:- hyc:i.rite·:orj'im.hydr9us _·cry_stals (page 18 ) . 
The t:°elll,pera:~~res note4·;,fo1:~· [~)le_~ e ·· .prc:>'~~s'~:~s -. a,,i-e: ~g~~riilir,. very, character is tic, 
so .that·•,they;>are valuable .iri_;fdentificatibnt · ;, ·Incongr1.1ent ,melting is usually 
very. -,$lµg'sX~~·., wh;i.-~lt.~f co~n~~.;;ed\,:id~h'.):~he'\;~peFta:tufe . dlff~rE:nce . of the 
transition!'point. arid'; of. t:hef-'ffoal. 'congb.ient 0 .'.however'. unstable, me.Hing point 

· ~t;g~-~::;~}i¾~~,~~;l~~~!!tPr.1:.~:t~;,1fltt:fwt~l;fj1,t~ftr:·us::r~;erd~e ev~~ 
the, fa.ct th#,t ffee :wafer ·;ti( pr'esin'f due' to' .-a'Ei so~ption, 'or 'to capillary action. 
Ste~:-'4s'uaiWi, fJ1:st', ~sc~·pes .. : '.~rOI!I,) ~,,- .. par#~:i.n ,p~eP,ir:ation' at .1O5:-11O°C, but 
often.• f:ir.~f n,iuch :1ate;:f<,ill,:c11·~es, ·whe:;:e lt i~ _doubtf~l whether a hydrate ex-

. ists at, a1'1.J:_tit,_, is advi5.,c:i,ble, to 'h:e,at- the prep_aration; t:o. at Jea~t 13_O°C. 
. ,Tpe; ~;+ifog point,:. fa•, par~ffin_,.p;ll is ;very: ~sily. ca~ied out and. since 

they often·yield characteriiitic '.results, they should always be performed when 
th~y-. are ;n~1:~ci~ Several :·hydrate~_cryst,als ar~ cttished on a slide, mixed with 
a, f~W.:•.d,rop~t:;. ,,of i par#fip oil, ,. then,,•.cov,ered with.~~.: co:verslip. Clear. fragments 

~=:~1::ttl~t::., ~:w~,~~::::ft~:;-_~J i::~::;~:~t:~~:r~~~:t:fuon~~~:i~!Jt~i~~ 
ing,, the -rat:1:1.er ., rap'id crystallization. of :(the . , anhydrous. substance (or lower 
_li.yci.f~.t~,)f~q?.'i:>e. observed,/ For-''det,erm.ii:iadon- of;' , the, exact tiansi.tion point. 
see page 96),. . . . , . · 

At high¢r temperatures_. the depo'sit of paraffin droplets on the bridge 
or on the -gl~ss plate can markedly .decrease visibility. It is usually unnec­
essary, however, to raapeatedly .wipe ... off -the gl1u._s plate, because, after a . 

. cer:taitl time, the droplets on the glass flow into a film, after which sight 
is again clear. If_this does not occur, the underside of the glass plate can 
be coated with a thin byer of paraffin oil. 

Polymorphism is·note4 only with the remark "dimorphism" or "polymor­
p~ism". _ · In most of these_ cases, the melting point of the unstable modifica­
tion is ·.ilso given. It should be pointed out, however, that in many cases of 
"polymorphism".unstable forms can be produced by special procedures as de­
scribed in .the text. When a transition point is.given for an enantiotropic 
substance,, this can. usually be determined only if one places a preparation 
con~aining both modifications on the hot stage at a temperature near the 
transitiot1_-point. 

If a substance in the usual commercial or laboratory preparation is in 
the unstable modification, which frequently happens. this modification is in­
c.icated in italics, for example "2-phenyl quinoline-4-carbonic acid, II, 
213°C; III, 196°C". All commercial preparations of this acid by any other 
name are modification II. 

Diethyl barbituric acid (vernonal) has four modifications (so far -
translator): I, 19O°C, II, 183°C, III, 181°C, IV, 176°C. All substances 
called veronal, as well as pharmaceutical preparations tmder other names, are 
moc.ification II, 183°C. In melting point determ·inations both in capillary 
tubes and under the microscope, the·unstable modification transforms to the 
stable one, so that in the usual procedure with a crystal powder only the 
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Explanation of the Identification Tables 195 

melting point of the stable form can be observed. It is possible. however, 
that crystals of modification IV (176°C) may melt at 176°C as determined with 
both the hot stage and capillary tubes. With atophan, on the other hand, 
modification II is so stable that norm.ally only its melting point. 213°C, is 
observed rather than I. 218°C. In the tables, the melting point given in the 
first column is that observed with the usual working procedure, so that with 
veronal it is for the stable modification, 19o•c, and with atophan it is that 
of modification II, 213°C, not 218°C. Only when two or more melting points 
occur with the usual working conditions are these also given in the first 
column in parentheses. 

For high-melting substances, hints are included in the "special charac­
teristics" for the refractive index of the melt determination {Br. Ind.) be­
cause these often melt with decomposition, as is evidenced by a brown color, 
gas evolution or both. It has been shown in many such cases that an approxi­
mate determination, though difficult, is possible and can prove very useful 
for comparison with neighboring substances. In several cases the temperature 
interval at which the refractive in,dex of the melt and the glass powder is 
similar is greater than usual, that is, more than 1-2•c. In other -cases, it 
can only be stated that the index of the melt immediately after.melting is 
lower than that of a certain glas~, but higher than that of the next glass. 
Such characteristics can often be determined, together with very strong gas 
evolution due to decomposition. Since these processes, together with refrac­
tive index determination, are always reproducible when standardized working 
methods are used, they are often very useful in identification as one can 

~ . 
ima$ine due to the similarity of melting point data for some neighboring sub-
stm,ces. 

·'. Of course, the refractive index determined on the melt is not as valua­
ble"'as a characteristic constant for the substance, As far as such measure­
men_ts can be reproduced, however, the· results were included as helpful values 
in the tables. Since the edge of the drop usually decomposes more quickly 
than the center• it is advisable • in all cases to observe glass particles 
which lie as close as possible to the center of the large drops. 

In several cases, the ·refractive index changes rapidly during decomposi­
tion, so that a substance which· at the moment of melting has a lower index 
than a certain glass powder may be higher after one or two minutes. In such 
cases this has been noted. The numbers appearing with the refractive index 
data, then, usually refer to the melt after it has decomposed for one to two 
minutes. 

In determining the refractive index of substances in which the melt de­
velops bubbles as a result of decomposition, one must proceed as follows. 
Above all, the preparation with the glass powder must be completely melted as 
quickly as possible. This is accomplished by placing the preparation on the 
hot stage at a temperature 8-10°C or more above the melting point. The glass 
cover plate should always be used, but it is often more convenient to omit 
the bridge during very strong bubble formation because the bubbles can be 
dispersed from the field of view by pressing on the coverslip with a lancet 
needle. One must lift off the cover plate quickly; the bridge hinders this. 
If, even through the described method of operation, the temperature measure­
ment is impaired, it is frequently sufficient to estimate the refractive in­
dex difference between the glass powder and the melt. 

The occurrence of many bubbles in a melt is not always due to decomposi­
tion. Often they are only air bubbles which have not escaped. This happens 
if the substance is a fine powder and the resulting melt is very viscous, for 
example with sugar. This is noted for the substances concerned, 
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196 Explanation of the Identification tables 

If the refractive indfces are given for substances which are usually 
hyd~c1.tes iii. tne o#gina1:.: preparation; there are two ways in which damage by 
the release of wafer 'ck.xi' ,be •.iimited. The simplest'' is '·to allow the substance 
to d;'y, on: t:h~ .hot'}bench ;·~t·: ;a.b~ut;.t'+io-130°c: for some. t_ime before determining 
the· refrad:i;,,e: i~d~.; H,·"ho'wever}:.one worlc.s,,as quickly as ipossible, one can 
mi:ic}-the 'hyd~.i:~t0::t:'li;'.:t1¥:·sia·ss',►p~d·e~ ao.cl,:laf :the·: ·.Pi~pa,ratiori on the hot 
stage,· duiirig· rw~~iiig•"'With,6,11t' a-,c~y~rstip;•:~. Thus, t:hE{Jres~lting bubbles can 

, esciJlpe.;•·· a''icoverslip, J~_(firs't' pla'cea· of· the )pr_~para;ion_·~f::'~bout 160°C. One 
can~) also, use''· a·.· prcicediire\like th~t described above'.,for· -·mi; ~stlii.ble ·substance 
ancf:'~iace· 'th~::pre~a.bit{b~t with a'. dov~rslip ";° on :t:he heat~d hot: stag·e above the 
melhrig, pottfi: ~ \':' ~e co~e,'i,~iip c~;'.~~; placed ~ .the prep·a:ration only ·when gas 
evofu~!gn '~5-:,/~~fl.~,~~f:';~:.(\(l:f ... -;~ . j,}t : . ·.·.:~. '.· · . ·: : ,.: · • ·· . 

' : . ,Test,/.Pt1Pc'¢ciui'.c(:;:/,~iilig. ·ident'ific.ai:icn·. qf ·.,organic\subs.tcmces • the fol-

spects .- seconda;y\'·d·iscolcn:'ation. ;he•j;hciµld attempt :to sublime" ., the preparation 
in the inii~;i_\ie~tfi'b'~d:~':p~ge'''Hf dioose ,a'i.;rt>;lima,tion .f~perature on the 
hot bar,:ibhu"f io~~9°c·J>eiot:r the meid.ng,.,,poinff, <¥' tlie siide, of course. the 

:r.ita*5ti±~;~~l~f ~t~~ii.$:~1,tirJt~~~!t:Eh1E:;: 
melt;'ing''.j,o±nt'~'· one<;,· . oJ:,tainiff '._on:l!y -;dropl:'et:s upon::, sublimation. ':it. is·. better to 

. ~~~~~~!~f=~~r~:n~;~~~=~~~r~~~::a,~~~~~;t{~!~:~;~~;~~,::~;~!{~e • All fur-
·The mJhing 'point. of'' the_ 't~lt stibstan:C:e is nexi:: detemi.ned. at a normal 

heating 'rat'e in' t:he. hot; stag1.micr~scope in o_rder to clearly ob~erve· the spe­
cia.i characteristics. The .'resistance can be properly adjusted. only after the 
initial tefit 1 be:' it on' the hot' bar or ·by approximate determination on the hot 
stage. •Naturally. for sµbstances of mixed colors, one immediately uses the 
crystals obtained·' through" sublimation. 

Ai:'the same time, .determine· the eutectic temperatures with the standard 
second · components. Ilim2ediai:·~1y ,after determining the eutectic temperatures 
(page 39) • com.pare the three results - the melting :point and the two eutec­
tic temperatures - with those in the tables. This procedure is best because 
the melting.points·ofteil shows greater deviations than the eutectic tempera­
tures. Frequently,.· · the diagnosis· ·is given from just these three values but 
one should. never neglect to confirm the data by determining the refractive 
index of the melt. Only if this value agrees with the others for a substance 
is the result certain. It is also possible that the test substance is not 
included in the tables, but has a melting point and eutectic temperatures 
near those of a substance that is in the tables. Since, however, it is hard­
ly likely that a substance missing from the tables will show, besides the 
other three values, a corresponding refractive index, the refractive index is 
included with the other constants as a 'certain means of identification. 

For substances melting above 240°C. the column for refractive indices of 
the melt .was replaced by the temperature of a third eutectic, with phenolph­
thalein. This was only done. however, in cases where deco~position of the 
melt made refractive index determination impossible •. With the other sub­
stances .. -•hich melted above 240°C 1 .the .. refractive index values are given in 
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Explanation of the Identification Tables -197 

the "special characteristics" column. 
For crystal optics investigations, it is necessary to produce good crys­

tals through sublimation or recrystallization. The kind of crystals used in 
doubtful cases is noted in the "special characteristics" col~. The temper­
atures given for substances which sublime are for the hot bar; with the hot 
stage, 5-10°C lower temperatures should be used. Crystallization from a sol­
vent is usually carried out as described in the examples or in the following 
way. One places a small amount of the substance on a slide, lays the prepa­
ration at the-cool end of the hot bar and in:b:es it with one or more drops of 
the solvent. One then slides the preparation to higher temperatures, using 
alcohol at about 90°C, water at about 110°C. After a few seconds, one trans­
fers the preparation, still without a coverslip, cautiously to a cold support 
and allows the solvent to partially evaporate. The residual solution, .mostly 
colored with contaminating substances, is soaked up with filter paper and the 
preparation is dried by pressing it with hardened filter paper. 

The conoscopic behavior of the test substances is referred to in only ·a 
few cases, since achieving an identification should not depend cm the use of 
a "polarizing mi.croscope". · This information can. however• facilitate the 
diagnosis in doubtful cases. The refractive indices for anisotrop'ic crystals 
can ·also be determined with no further adjustment with a fixed object stage 
- assuming.that ocular cross hairs are present - if the crystals are placed 
parallel to the cross hairs by .hand. The sign of elongation can also be de­
termined with a fixed stage if the preparation is carefully placed in the 45° 
positfou by hand. 

The use of a home-made rotating stage is mentioned on page 6; it is a 
metal:disc, furnished with a central bore, which is placed in the hot stage 
and can rotate in it. The mechanical slide-mover, together with its accom­
panying mount, must naturally be removed first. The 2-mm thick metal disc 
must fit easily in the outer frame of the.hot stage ring so that the center­
ing is· preserved as well as possible during turning. By means of two metal 
knobs and/or screw heads, which are placed on the edge of the disc at a 90° 
angle, each turn can be executed easily. The decentering which thus occurs 
is usually so slight that the crystal remains in focus and the optical prop­
erties can be observed without delaying adjustments. If a low temperature of 
matching refractive index is detected, the temperature effect of the metal 
disc must next be tested on the stage with a standard, 

With the·rotating metal disc, the refractive indices of anisotropic 
crystals as well as their vibration directions can be determined almost as 
easily as on a microscope with a rotating stage. 

Conoscopic investigations cannot be carried out on the hot stage because 
of the thickness of the stage. 

UM00013536 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2282 of 4460



198 

ABBREVIATIONS IN THE TABLES 

Aggr. aggregate Mod. modification 

A.lk. alcohol Mol. Vbg. molecular compound 

a.nisotr. optically !Lllisotropic monotr • m.onotropic 

A._-W. . axial angle neg. negative 

Best. determination 
,l· 

opt. . optical 
... :.; 

pttilfin oil Br. Ind. refra.cti ve I.Ddex Para!. 

d. the;.tli~ pos. positive 

doppe!br., doubly_ refracting Prod. product 

eiw:it. enatiotropic R. T. room temper:,.ture 

euteld. eutectic Scb.mz. melt 

ev. eventual Spharol. spherul.ites, spherulltic 

(j ! 

meltiiig Jl()int Stra.sse~. F' street pa_vement 
.. 

Fiiicht. · volatile; volatility SUbl. sublimate, to sublime 

F~s. liquid, liquidity teilw. partially 

Casblasenblg. gas bubble formati~n tr. sluggish 

Gleichgew. equilibrium u. and 

bomog. congruent Ullt. under 

Hydr. hydrate Up. transition point 

iohomog, incongruent Vbg. compound 

isotr. optic:ill;- Verfl. evapor:i.tion 

K.G. crystallization velocity C en vielfl. polyhedral 

1. losl. readily soluble Zers. decomposition 

Luftbl. air bubbles 
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Shelton, 24 
Shiedt, 102 
Shuttleworth, 10 
Siedentopf, 1 
Siwoloboff, 56 
Sloar, 124 
Smits, 68, 77 
Spangenberg, 30 
Spielen, 12 
Stock, 90 
Straumanis, 145 
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Thaler, 53,56 
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Tittus, 91, 135 
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Tswett, 47 
Tucker, 149 
Turfitt, 28 
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Verstreate, 71 
Viehover, 1 
Vorlander, 1,8,79,91 

Waddington, 14 
Wagner, 88 
Wahl, 8 
Wakkernagel, 124 
Walden, 77 
Walsh, 1 
Wannenmacher, 47 
Weber, 1 
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1Plolt1ng Point 

Ab1111in •••••• 
Acena.phthen 
Acena phthenclilimn 
Acenaphthylen . . . 
Acet.aldehyd-2,4-dinitrophenyl-

hydra.zon • • -. • • • • • 
Acet.amid • • • • . .• ·• • • 
p-Acet.aminobemoea&ure. • • 
p-Acet.ami.nobem.olaulf&mino.. 

acetonitril • • • . • • • • 

108-110 
94 

.,,.-. 261 
• 93 

165 
80 

262 

190 
3-[ 4-.Aceta.minobem.olaulfam.ino} 

bemonitril • • • • • • • • • 23; 
N •[ 4-Aceta.mi.nobemolsulfonyl]•p-

phenylendiami.n . • • . • • • 
p-.Acet&minobemollitril • • • • • 
[ 4-.Acetami110bemyl}•bemoyla.mi.n 
4-Acetami.nodiphenyl 

235 
205 
186 
170 

.Acetanilid • • 
p-Acet&nia.id.id • • • 
.Acetba.diona.l 
.Acetcssigester-p-nitrophenyl• 

, 115 
130 

100-194 

hydra.zon us 
• 84 

161 
134 
9; 

l!!S 
61 

Acetessigsa.w-ea.nilid 
a-Acetnaphtha.lid -. 
P-Acetnaphtha.lid . . 
Acetonchloroform •. 
Accton-2,4-dinitrophcnylhydm10n 
Acetono:rim • • • . • • 
Acetonthiosemicarbazon 
Acetophcnono:i::im. . . 

li4-li8 
59 
01 
90 

Aceto:i::im .••... 
o-Acetoxyacetophenou 
Acet-o-toluidid . 
Acet-m-toluidid . . . 
.Acct-p-toluidid 
N-Acct::,-1-5-a.thyl-5-phenylhr• 

110 
();'j 

151 

d&ntoin . . . . . . . . li,-180 
1-Acet,·laminoa.nthrachinon . 
p-Acet;•laminobenzolsulfonyl­

••• 2!?0 

guanidin. . • . . . . (!!3!!) !!63-260 
Acet\'l-lienzoYle.conin 180-195 
K-A~eirl-X'-(bromdiilthylacetyl}• 

ha.mstoff . . . . . . . . l0S-ll0 
N-:\cetyl-4-brom-l-naphthyhunin . l!ll 

HelUng Pain: 

Acetyldiphenylamin. 103 
.Acctyl-a-naphthylamin 161 
.Acetyl•P•naphthyla.min 134 
Acetylnlrv11.110l • • • • l'Ti-180 
/1-.AcetylphenylhydrlWB. . • ·1211,5 
.AcetylaalicylsAme • • • 130-136 
O-.Acetvlaalicvl-theobromin 190-196 
2-Acetylsulfacilylami.nopyridin • • ·• 228 
.Acot.ylthiohamsto!T. • •• 120 
.A.coin . . • . 174-177 
.Aconitin 180-195 
.Aconitinnitrat · 186-188 
Acrid.in . . • • •• no 
Ade.lin . . . . • . 120 
.Aderminhvdrochlorid 207-21' 
.Adipimam-e • • . 152 
.Adipi.ns.luree.mid • • • 2.27 · 
Adonit . . • . .• 102 
.Adrena.lin ..• -. •. 203-208 
.Adriano!. . • • • • 141-1,&3 
dl-Apfela.a.ure • • • 131 
A.sculetin-G-glukoaid. 14S-l50 
Aaeulin • . • . • • • • . 148-150 
At.hanwt.racarbond.ure-t.etra-

A.th"lestcr • . • • . • 74,5 
p-Ath-;,xyphenylhamstoff . 173 
1"'-~thylaceta.nilid. . . . . 53 
5-Ath"l-5-a.llvlbarbitumaure 160 
m-Atl;ylami~ophenol . • . Si 
p'-lthylbemala.cctophenon. 62,5 
p-Athylbemoeaa.ure • • . • • . . 114 
!\-Ath,·1-X-butvl-~' -e.cctylhamstoff 11 i 
p'-Ath~·lchalkoii • • • • . . .. . 6!!.5 
5-Ath ,·l-5-cvclohexvlba.rbitursi.urc . 20:? 
-~th,·l~ndio.~inb,·d~chlorid 300-330 
At11;•IC'npcrjodid

0 

• • • 190 
AthvlharnstoIT • . . . . 92 
(?(CHi-AthylhJ·drocuprein 1!!5-12!! 
At.~ylidcndiurethan • • . . • . . . 1!!5 
5-Athyl-5~isopropylbo.rbit.ursAure . . 21» 
At_\1ylmalon.saurc • . . . . . . . 112 
5-Athyl-5-[a-methylbutyl]-bar• 

bitursaurc . . . . . . . 
.~t hylmorphinhydroch!orid 

(ll~).1!!9 
149-158 

199 

.... 
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.At_tiylna.rccinhydrochlorid . • 195-207 
5-Atbyl-5-propylba.rbitursaure 146 
.At-hylpropylketon-2,4-dinitro-

phenylhydmz.on 14S 
Athyls1ilfi.ni!O:mid. 216 
.Athvh·a.nillin 77 
Ala.;tola.cto-11 67-70 
.A.lbucid . . 184 
Aldomcdona.nbvdrid .. 178 
Alh·o.l • 46-48 

·. Aii:in.riil . . . . . 289 
AliZ!'-ringelb C .• .• 17i 

- .Aliantoi.n · • . '. !!2,;--;..230 
.Auoiintiii . . 1 • 235-242· 
N?,A.Ib•I;N -b~tyl-N; -a.cetylha.mstoff • rss 
tpA.1!3;1-5-butylba.rbitumure ;- . . 129 
~~:Allyl:N -i.sopropyla~"' -acethyl-
. :'ili~tor: ; ; . /_- '. ... .- .. . . 193 
57Ally!-.&:isopropyl?iii-bitursaure 142 
5-Alh·l~5~pben,%arbitursiiure · 1'59 

• ;;2,A.;llyi-5,prop;•lbnrbitursaure l3i 
Alh·ltJiiohamstolI. . 7l (78) 
.Aliidrin • ',' .· . . . 1!?0-1!?5 
Aljjpinhydrtichlorid . . 170 
.AJypmnitmt.'.,,. :• • . 163,5 

!~E=~::n: ~, 
_ P:Aniuicr.iiobembf; . : . . . . -. . 125 
o~Amuiobeilmldehyd~phenylhydra:z.on 2.."0 
m<.!mi.nobem:oetiA'are . . 178 
o-Am.incibeiwlesiure . . . . . . 145 

· p-Aminobenzoesiure" • . . . . • 187 
p-Aminobenzoesaure-Athyleater • 90;5 
4-Amµwbenwesaure-[8-diathyl-

amino-Atbylester ]+ HCI 156 
p-Aminobeiuoes&ure-P,,6-dimethyl• 

y-diatbylu.mino;propylester • . 54 

p-AininobeXW>esaure,P,,6-dimethyl­
y•diilt~yla.mino-propy lester­
hydrochlorid. • • . . . . 19i-199 

p-Aminobenzocsa.ure-isobutylester 65 
p-Aminobenzoesaure-prop~·lcster ;4 
2-[p-Aminooonzolsulfa.mino ]-5-

. ii.thyltbiadia.zol • . . • . 18S 
!!-[p•Aminobenzolsulfamino}-

pyrimidin ........ . 
p-Aminobenzolsulfonaccta.mid 
p•Aminobenzolsulfonamid 
p~Aminoberu:olsulfon;rlguanidin-

monoh~·drnt . . . . . . . 

254-2.'r: 
184 
166 

190 
p-~inobe112olsulfonsiiure-fJ.{,-di-

muth;ylacrylamid . • . . . . 181 

2-Aminoberu:olsulfonsi.ure-(l)-[3-4.-
dimethylbcnzoylamid]. . • 215-220 

p-Ami.nobemonitril . • • • • . 87 
m:Aminobenzonitril • . . . . M 
p.:.Aminob~ru:oyl-2,2-dimethyl-3-

dili.thy_la.minopropanol . • • 54 
p-.Aminohe!llylc~·anid . . . • • 45 
o-Aminodiphenyl . . • • • • . 49 
Aminoessigsa.imi . • . . . • 247-25i 
4;AminomethyJ;benzolsulfona.mid-

hydrocbi.orid .• .. • . • • • • 2S0:-255 
a-Amino-fJimeth;1'h·aleri&n.Saure 280-!?90 
3-Aminci-ffoiybemoesA.urc-methyl-

: es~: i ;;:,-,. . . . . : . . . . . 143 
· 4-ADiin0:.3-o:s:ybem:oesaure-methyl-

-ester:")'-' •. ; . 125 
m-Aminophimol • • . . . 122 

. o-.Aminophi;nol • . • . . li5 
p-Amillophenol, • _ . • . • lS.5 
p-Ami!)opheiiolmethy!Ather 57 
4-Ai:ninoph~nylessigsliure • 198-207 
2-Aminopyridi.n . • . • . • . . . 56 
p-.Aminosalicylsliure (130-135) 145-148 
p-.An:iliioaalicylsi.uiebydro-
. chlorid, • • •. • • • 205-2:.."0 
p~Ammoto'lw:i't. • • • . • 44 
Ammo:aimmalicvl&t 145-148 

. Amplietamin ->· -;, • • 250-265 
5-Amylba.rbitursii.ure 226-228 
5-eeci' Amyl-~[P-bromallyl]-

. ba.rbitumure • • 155--164 
tert/Amyiha.mstorr • . • 162 
p-tert:, Amylphenol 94 
1-1°.Amyltheobromin 110-115 
An:~ : . . . . . .· 156 
Anasthesm..... . .. 90,5 
Andi-osteron • . • 184 
Aneurinli~drocblorid 232-237 
Anhydro~cthylencitmnen.saure 185-195 
Anhydromethylencitronensa.ures 

Hexa.methylentetramin . . 169-lil 
Anilinessigsiiure-o-carbon.sii.ure 20!?-208 
Anilmh3--drochlorid 197 
Anisa.ldn:i.in liO 
p-Anisidin . 5i 
Anisil.. 13] 
A.ni:IOin . . 110 
Anissaure . 1S5 
AniSl:liure-methylestcr 48 
Anthra.ceu . . . !?15 
Anthracenpikrat 141-143 
Anthni.chi.non . !!:l6 
Anthranilsii.ure . UO 
Anthrarofin . . !!MO 
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Antifebrin ...... . 
Antip~-rin . . . . . . . 
Antipyrinum SD.!icylicum 
Anti11tin ....... . 
Apoa.tropinhydrochlorid . 
Apomorphinhydrochlorid 
1-Arabiuosc . 
Arnchinsaure 
Arbutin ••• 
Arbutin imt&b. 
Arec:olinh"l"drobromid 
Arec:olinll;·drochlorid 
d-Arginin • 
Arist.ochin . • 
Artemisin •. 
Ascorbinsaure 
Aspidospermin . 
Aspirin ; 
Atoc:hinol 
Atophan. 
Atropin 
Atropinhrommethy'll1t 
Atropinhydrochlorid 
Atropinsulfat . 
A%elainsaure . . 
Ar.iminobenzol 
Ar.obcru:ol 

- p,p'-A%o:s:yanisol 
2,2' -Az.oxydiphen,rl • 

Ba.d:onabaures l\Iarfanil . 
Ba.rbhursaure 
Bcmr.alaceton. • • • . . 
Bcnzalacetophenon 
4-Bcnz.nlamino-a.ntipyrin 
Bcnr.a.lanilin 
Bcnzala.r.in 

. 115 
111,5 

92 
• 248 

23S-240 
!?.."0-270 
157-102 
... 75.5 
{165) 200 

165 
177 
163 

!?20-230 
..• 187 
200-20' 
185-190 
204-208 
130-1311 

311 
.•• 213 
.•• 116 
228-!?30 

, •• 170 
190-192 

106,5 
99 
68 

(llS) 136 
(128)141 

172-l'i'i 
252-254 

40 
,• 

Bcnzamid 
Jl,Dcnuunino-ithanolbromhydnt . 
4-Benz.amino-benzonitril 
3-Benz.a.mino-ben.zonitril 
Bcnzanilid 

5i 
176 

52 
94 

128 
141 
169 
143 
163 
1115 
198 
l i2 
20S 

1,2-Ben,;anthr.iccn . 
9,10-Brm:anthracen 
llcnzauthron 
2.3-llcnz.diphcnylcno:1:yd. 
Benz.l'r.lrin ..;- HCI 
Bcnz.hydruzid 
Dcnz.idin ... 
Benzi! 
o-Bl'm:ildioxim 
ncnzi!,;aure . . 
Tlcnzimidazol . 
li,G- Henzochi11olin 
1.4-Den:r.ochinon . 

250-!?65 
11:; 
129 

95 
!!-&2 

145-150 

92 
113 

Benzoesaure • . • • . . 
Bcnzoesaure-benzylester 
Bcnzoesiure-[4-broma.nilid] 
Ben:r.oesiiurehydru.z.id ..• 
Bcn:r.oesiure-P-nnphthylester 
Bcn:r.oc.sii.ure-phenylester 
o-Bem:oesaure-aulfinid. . 
Benzoesaure-p-sulfonamid 
7 ,8-Benzoflavon • 
2,3-Benzonuoren 

122,5 
1!l 

204 
113 
107 
69 

228 
284-286 

15i 
212 

Bcn:r.o~=min • 225 
Ben:r.oin. . . • • 134 
Benzalazo•P•naplithol . 132 
o-Bem:oinoxim . • . • 151-153 
Benzol-1,!!,3-trica.rbonsaure 196 
Benzonaphthol • • • • 10, 
Benzopbenon . • • • 48 
Benzophenon-hydruon 99 
Ben:r.opymr.ol Hi 
Ben:r.osol • . 61 
Ben,:otriazol • 90 
Benzo,..laceton 57 
Benzo~•laminoacetonitril 142 
N-Be~oylaminoeaigsaure • 190 
o-Benzorlbcnzoesaure . . • 12i 
Benzo~-1:1.ekgonin • • • . 200-203 
Benzoylma.ndeW.ure-methylester 77 

· Benzoylmandelsiurenitril 59 
Benzoyl-a-naphthylamin . • . • 161 
Benzoylperoxyd . • . • • . • • 108 
N-Benzoylpiperidin •••. ·• • • 50 
3-Benzo:,-lpseudotropin-ca.rbom&ure-(2)-

prop~·lesterhydrochlorid . • 210-220 
Bem:oylresorcin • • • • , • . . llS 
N-Benzoyltctrahydropapaverin • . 159 
Benzoyl-,inyld.iacet.on-all,;amin-

h ydroehlorid. 25,-2iS 
BenzylaniliD. . • • . . • • . 36 
Beru:,·lhamstoff • . • . . . . . . 149 
Ben.:r.;•liden-phenylh~·drazon . 148-153 
5-Beru:yl-5-propylba.rbitumure . . 210 
N•-Bcnz.ylaulfa.nilami4 •.•.... liS 
S-Bcnzyl-thiuroniuma.c:etat _ 135-13!) 
S-Bcnz.~·l•tbiuronium-3,5-dijad-

4-oxrben:r.olsulfoMt 192-194 
S-Bcnz~·l-thiuroniumformia.t 
S-Benz,·1-thiuroniumsulfoseli-

c~·ini ...... . 
Berberinsulfa.t . • . 
Berberinhydrocblorid 
llemsteinsiure . . . 
B~msteiusiiureanh,·tlricl 
Dt:msteinsauredia.~1id . . 
Bernsteinsaurr-dibt-ru:~·lester . 

144-l-!i 

198-200 
2':'5-2S0 
182-188 

. .. l8S 

.•. l:!U 
26S-2i0 

47 

201 

UM00013543 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2289 of 4460



202 Substance Index 

Bctol . . • • • . • • . .. . • . . · . • . 94 Butol:1.n . • . . • . • . • . . . . . . 144 
4,4~-BiS:-acetamino-iiiphenylsulfon. 293 5-But.,..J-5-i'Lth,·lbarbitursaure • 126 
13~-iitli\'lsulfc:ili-dimeth'\'lmetban 120,5 . ''5-Brit~·lliarbit~l'Biure . • • . 200-208 
a;p1Bis:dlphenyl~nitba.°i:t, .• !'; . 24G ;>5-se~:Bilt\"l-5-[P-bromall;i-l]-
Bis: [P' metho:~:yphen~·l}~wme-. · · ba.rbit;,_~ure . . .' • . • 132 

105 ;·th~·len. .: ;. . . 170 ·But\"lmaionsaurc . . . ..• 
B~ldm ~ •. . . 151-156' But\'lorvchinolin-4-carbonsaure-
Bci'.nieocam.pher . . "OS . :TP:diil;tfo·Ja.aj~thylamid]-
':ilii'nieoi:":' . '. . : ::: : :208 : · ' hj'drocbliirii!/ ; · • ~ · ·• · 
llomvichiotid ., . 128-:-131 5-;Bi,hyl'.:5,propylbarbiturdure . 

99 
154 

Boili-botia:I' 77 ButJ+alq~hyd-2;-1,difiltrophonyl-
Brec:zciitechm.;/·. . ·. "· 104 i

11
,:_;BhJ

0
~::~~•d.•~·: '· ·. . , 

Brercicateclilridi&thvlither . 43 · ,. . CJ ....... 

Bi=;;nzcatecrunm.ono°i:nethyliither ;. 28,5 :·But:vr;:liloralhydrat · 
::s~Weimsiim. .· ' 132• · · ··· · · · 
Bro~acetaoiid,;J, . ; · 90 · ., ~mmJp>'!uih'e,.~r· ••·. ·_.: •• 
...... -Bromiicetati!1Id. . 1s0 ...... -· .. · 
r -· . . . · .,;. d:Camphero:rim 
fi.i.Dromncetophenon "" d,Campli~rsiure : •. · .•. 
J)-'Biomacetophelion:. 52 . ' Camphemiiim,iinid (255), verfl. 
3:13rom•4-acctaniluotoluol 119 d•Campheicarbonsiure 
N~t/i;Broiniith~·l}phthalimid · 83 Canipho:.!l;monobroma.t.a. 
~nromli:nilin4\, •-.~>. . . . . 04 Cantha.ridm" •. , .; ...••• 

, p;i~#~~licetf),P~enon 105 C'.ifilluhl#(~itbylcster 
0'1Itc:im:lic11zofis_il.ure•,; • • . 149 Carbam.idsaureisoamylester 

. ;J;:~;:gt(:: : ($) ~ed{~~:. ,g!:::::::;~~=r: 
~Bn>m~l1ii:12~Iihydrid'. • . • •. 21R Carbaniiiliiii.:uremethv~r ' • 
~l3romb~t1Zo~~-methylester 81. C!Lrbamid.ii.a:ufuprop;,1ester • 
dl,~,rom.~ms,~msaun; . · · · · 161 Carb&mid.sliure-[P;p,p.trichlor-
3;Dn;>m-d-c&~J>.h~r. • • • · 76 ithj-i~r] . • . • • • • 
p -Bromchn.lkon: · · · · · ro5 Carbamino1:l-cholinchlorid . 
Bromduithyla.cetylhamst.off . 120 C.arbanilid • .... , ·• 
4-Brom-l ,3~diriitro benzol 72 Carbanilaii urea th ,·lester 
4-Drc;nn-l,2~~itrobenzol 73 Carha.wl. • 
p-Dromdiphcnyl . . . . 89 Cardi&zol 
Bromessigs:iure 49 Cebion .. 
l3romhydrochinon . ·. . 110 Cetvlii.lkohol . 
o-Bromiso\"&ler.·lhnmstoff . 152 Cc,:adin . • . 
N-[a-Dromiso.v~leryl}-pipcrazid 183 Chinaldinsaure . 
p-Bromjodbenzol . . . . 91 Chinalizarin 
P-Bromna.phthalin . • . 50 China.s.iure •.. 
l-Bi:om-2-na.phthyla.min 63 ChiniJin 
4-Brom-1-ruiphthylamin 103 Chiniuinh,·drochlorid 
o-nroDUUtrobcnzol • 41 Chinitlins~lfat 
m-Dromnitrobcnzol . . 55 Chinin . . . . . . 
p-llromnitrobenzol . . 127 Chiniuac:ctnt . . . . 
p-Bromphcnoll,cnzoa.t 10¼ Chininbiln·drochlorid 
dl-o-Bromstcarinsaure 50 Chininb1S;lfa.t . . . 
p-Dromtoluol 2i Chinincinru1mylat. . 
llromural . . . . . Hi~ Chiuinln·drohromid .. 
Brucin (lle.se) . . . li0-1 ·a; Chininh;•drochlorid . 
Brucinhyd:-ochlorid . 190-:?05 Chininsilure . 
Druc:nnitra! . . . . 2:?0-:?44 Chiuiusulfat . 
Dull.,o~apninliydroci1lori~ . . . !?30 Cl,iuintnnrnt. 

122 
116 
91 

140-155 
l74-Ji6 
•.. 120 
• • • 190 
190-210 

l:!S 
76 

218 
49 
64 
66 
93 
54 
61 

• 59,5 
195-!?W 

247 
50 

245 
59 

185-190 
49,5 

195-20i 
. .• 158 
313-316 
164-166 
... lil 
25i-2G:'? 
100-20;; 
... liG 
110-1:!:? 
1S0-!?lii 
153-15S 
110-134 
152-151) 
145--US 

. .• !?HI 
2os-2os 
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Chinizarin . . . . . . 
Chinolin::?.carbonsaure 
Chinolinpikrat . 
Chinolinse.licylat 
p-Chinon ..• 
Chloracetamid • 
Chloralforma.mid 
Chloralhydrat . 
o-Cbloralose 
Chloralurethan . 

201 
158 
204 

70-i4 
113 

• • 1111 
. . 124 
55--5; 
.• 186 
•. 106 

Cbloramin • • lil-li3 
Chloranil . . . (290-295) Verfl. 280 
p-Chloranifm . • • · . • 
p-Chlorbc1U:1la.cetopben(?n . 
p-Cblorbenzaldehyd 
o-Chlorbenzoesaure 
p-Cblorbenwesiure . 
p-Chlorbenzoesaure-methyleater 
Chlorbutol 
p-Chlorcbalkon • . . • . 
Chlorcrotonsaure 
4-Chlor-l,3-dinitrobenz.ol 
Chloreton .... 
p-Clilorjodbenz.ol 
6-Chlor•m-kresol . 
P-Chlonmphthalin 
o-Chlomitrobenzol 
p-Chlomitrobemol 
m-Chlomitrobenzol 
2-CWor-4-nitrotoluol 
p-Chlorphenol • . . 
p-Chlorphenolbenzoat . 
p-Cl1lorphenolcarbona.t 
Chlortcst •. 
4-Chlorthymol . . 
Cholein.s.ilure . . . 
Cholcstcrin . • , 
Cholcsterinacctn.t . 
Ciiolsilure 
Chrys:i.zin .... 

71 
99 
48 

140 
243 
43 
9; 
99 

100,5 
51 
9i 
54 
64 
60 
33 
83 
45 

... 65 
43 
88 

151 

l5i 
61 

188 
148 
115 

196-200 
194 

Chryscn . . . . . 254 
Chrysoph1msiiure . 195 
Cibazol . . . . . (l i 4) 201 
Ci;;nolin . . . . . lSl 
Cincainh\·drochlorid. 99 
Cinchoni;_lin . . . 204 
Cinchoniilinsulfat 195-208 
Cinchonin • . . 2()4 
Cind,oninh,·drochlorid :?OS-:?!S 
a-Chm:unvibenz,·kvnnid. . . • l:?O 
Cinnamo):l. p-Ox)·phen~·lliarnstoff 2,0-::, .; 
Citrnconsaure 92 
Citron~nsii.ure 151-1;;4 
Citrophcn . . 167-J:!l 

Clopane-hydrochlorid 
Coca.in •.•••. 
Cocs.inhydrocblorid . 
Cocainnitrat 
Coffcin 
Coffeincitnt . 
Colchicin .. 

... lU 
98 

189-191 
(55-75) 55-59 

... 236 
155-164 
140-150 

Compr:i.l 
Coniinhydrobromid . 
Coniinhydrochlorid 
Conteben 
Cortin ..••• 
Cort.iron 
Cotarninh,'lirochlorid 
Cotoin •••. 
Cums.rm 
o-Cum.arsaure 
p-Cuma.rsaure 
Cyo.nacet&mid 
p-Cynnbenwesil.ure-r.tbylester 
Cycloform ..••..••• 
5-Cycloheptenyl-5-ithylbar- . 

bitursiiure . • • • . . • 
5-Cyclohe_xcnyl-5-ithylbar-

bitumure ...•.•• 

76 
. .• 212 
215-218 
2:?0-224 

• •• 161 
•.• 101 
182-188 

. .• 130 
69 

215-2!?0 
206-215 

120 
51 
65 

1;4 

173 
Cyclopenta.deCllonon • . • • 
Cyclopentam.inhydrochlorid 
5-Cyclopent.enyl-5-a.llylb:i.rbitursa.ure 
DDT ••..•• 

65 
114 
uo 
109 
112 
234 
129 

Debydmcetsaure. 
Dehydrocholaiure . 
Dekamethylendicarbon.saure 
Dekamethylcnglyk.ol • . . 
Deso:i:vcorticosteroMCeta.t • 
o-Dcxtrin 
P-Dextrin ....... . 
Dextrose •....•.• 
2,2' -Diaceton-4,4 • -dimetb"'l• 

diphenylsuifon . . . . •. . 
4,4' -Di.aceto:sy-2,2' -dimethyl-

diphcn)·l.sulfon . . ._. . 
2,4' -Di:i.cetoxy-5,3' -dimethyl-

diphcnylsulfon • . . . . 
2,2'-Diiu~etoxydiphenylsulfon. 
3,3" -Diact"to::rydi phcn~·lsulfou 
4,4' • Diat'etoxy-3-nitrodiphcny J. 

sulfon . . . . • . . . . . 
4 • -Diacet~· lamino-2,3' -dimetbyl-

73 
161 

290-300 
280-290 
145-148 

199 

11() 

121 
19:? 
10:! 

1()7 

azo benzol . . . . . . 74 

Diacct.yldiox:yphcnyliaatin !!40-:!4G 
Diacet~·lmorphin l';'0-172 
Dincetylphenolphtho.lcin 14:?-l-&7 
Diaet>t,·ltetrnl,ron1l,renzcntcchin 215 
~.::S--Diilthyl-:'.l.:'acetyllumunoff ... :?Os 

203 
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204 Substance Index 

Diii.thyla.llrlaeet.amid . . . • • . . 73 · Diflnorenyl • . . • . . • 246 
5,5-Diathylbarbitursaure Digi~Saponine . (310) 240-245 

__ _ - ,:' (P6; 183) 188-190 - Digitonii:i Merck • . . • (310) 240-245 
. p,"f•Dmthyli>e=opheno"n . . • . 47_ 9,1Q0 Dihydroa.nthraeen •.••• 109 

Diiithylbromacetamid • • •. • • 66 - , .Diliydroi:holesterin cis, cis, trallll tfans 105 
. :i'.:i~D~~hyl-2,4,dio~trahyd.ro- ·.' Dihydrocholeateri.n trans, trans, trans, 

prndm 94 ·;iz:w':\'' • • '. • • · • • . . . . 142;5 

.-/i•l~i;_f~;;a~~ff· · : : · · n2· Dihydro~odeinbitartrat • • • 188-190 
Diiithy-lmi.lona.mid . . . . .!?!?4 Dihydrokodeinhvdrochlorid . 250-25.~ 
n··th l tilo" '..;_1 ' . -168 -. - Dih;.;.iro-__ 'affollik~lhormon • . •. ,. . i-,5 JU. )" ~. 05. •• ., __ .' • • ; • ;;.-_ 
DiathylstilbiistroJ;diacetat . • . 120 · · Diliydromorphinonhydrocl:ilorid 300-330 

. l)iath)'l.stilbcistrol-dipropionat • 108 9,lQ-Dqiydron.:i.phthaccn. • - . • . . 208 
Di_llJ :,. _ • , . ;.,, • _ •. • . • • • • • 174 .7,8:Dihydro!l~xykodeinon. + 
5,5;Diall}'lbil.rbitursaure . . • • 174· a. :DB;l ___ Clh __ -_ ~_\_t .. -piity" ·11:..:. _;_· .· .· .· 254--,-!?7

5·5, 
: 2.~-Diaminoazobemol-4'-sulfon- _ r:<•_u " =!B,QCU 

· '.•ai;nid / ;,., ~,_; •. • • ; • • • ·- 223-230 Dilsobiitylo.m.ilihydrobromid 300-320 
,3;3~-Diaminod.iphenylsulfon • , • ; 171 l).iisob~tyramid 175 
2,4-'Dia,mino-6-phenyl-l,3,5-triazin 225· · p~Dijod~emol · . 129 

.. 2;6~Diain.in~pyridin . 121. ])ijodofo~, • • 190 

-D2;4
1
._';._in~la_.~_mm

10
·-~to_,_1 __ u.,ol.· .· .· •• •• •· .· •• 

1
!~ DD_ij¥tmism. • 204 ~ _, ~.1--: .,,. _ ijiJ:dyl :.·•.,. • • . 68 

N•~X' 0 D1anisyl-phcnetyl-guanidin- D~odidhydroclilorid . 175-185 
· .)i)-dcichlorid • . . . . · 174-177 'Dila.udidhydrochlorid • 300-330 

Dkiii~iis1@': ~•. . . . _a

0
45

8
:,._•- •~-~~-_on_·---~_,_,_.: : '. ,._ ·. . . 185-190 

2;3'$,6:.])iben.i:ocamaron . ., . 146-150 · ., a:4':Dimetlioxybema.ldehyd 43 ~[=~~;!;·: : : : 1

1,;' ~!:!'._~~::::~=in-: : 131 

Dibcmfiairtinhydrochlorid etwa 2!l • l,~D.im.etlioxybem:ol • • . 

1

!~ 
D"b rd ·- '" 3;~Dimetlioxybemylcyanid • 65 

·. _J ,e?Z:Y 1 criliceton · • • 112 · 4;4':Dimetlio~·~:i,3'~dimeth,·l-
·Di~enz.ylsuccinat+HCl . 195---216 - - · • • 
. Dibem:ylsulfo:s:yd J33 diphenylsulfon • • • . • . 141 

4,4'-Dibromazo:n·bemol · • • 6 2,!!'-Dimetliorv-4,4'-dimeth:,l-
. . · • • • · 17 diphenylsilUon .•. : • 19,i-106 

p-Diorombenzoh .• ·• . • 87,5 
a,,6-Dibromhydroi:imtsli.ure. • 200-202 2,!!' -Dimethoxy-3,3'.-dimethyl-
dl;ci;,6-Dibromhvdrozimtsiiure- diphcnylsulfon . . • . . 

. ithylester •. . . . . . . 78 2,4'_:D~cthoxy-5,3'-dimethyl-
5;;.Dibrom-8-ox:--chinolin . . 198 diphenylsulfon . . . . • 
3-(/J,;,-Dibro~propyli-5-diiithyl• 2,2' -Dimethoxy-5,5' -dimethyl-

baruitursaure . . 131 . diphenyliiulfon . • • • • . 
w,w'-Dibrom-p-:rylol Hi 2,2'-Dimethoxydiphenylsulfon 
w,w'-Dibrom-o-xYlol 93 !?,3'J)imethoxydiphenylsulfon 
Dichinincarbormt . JS'; 4,4'-Dimetho~·diphenylsulfon 
2.5-Dkliloranilin . . 50 3,3'-Dimctho:rydiphenylsulfon 

147 

181 

2:?8 

UIS 

1 .. --· 90 
2.4-Dichloranilin . . 64 4,4';Dimethoxydiphenylsulfon-
4;4';Dicliloraz.obem:ol 1s; 2,2'-dicarbonsAure . • • •. 250-255 
p-Dichlor~nzol . . . . . . . . 54 3,4-Dimethoxyphen~·l-cyanessig-
p,p'-Dichlor-diphenyl-trichlorithan IO!l 11amemethylester . . _. . . 75 
l,4-Dichlonmphtha.lin . • . . . . • 66 2-Dimethylaminoiithyl-p-butyl-
4.G-Dichlo::-resorcin . . . . • . . . 95 aminobenzoesiiurccster-hYdro-
Dicyan<linmid. . . . . . . . 210-212 · chlorid . . . . . . , : . (139) 14; 
4,4'-DicyandiphenylsulfoDAmid !?50-253 p-Dimethylamino-a.zobenz.ol . . . . 11-; 
Difhytlan • , . . , . . • . . . . !?!IS p-Dimcthylamino-benzaldehyd . . . 73 
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Substance Index 

p-Dimcthyla.minobcmylidcn-
rhodanin • . • • . . • 262-2i2 

m-Dimcthyla.minophenol. 
3,3'-Dimet-h,·lbemidin 
2.6-Dimctin:lchinoli.n . . 
5,5-Dimeth)0 ldihydmresorci11 . 
N ,X' -Dimethyl-X,N' -diphcnyl-

8'i 
... 130 

60 
146-100 

harnstoff . . . . . . 123 
Diml'thylglyo.rim . • . . 238 
X,X"-Dimcthyll1a.:-nstoff. IOS 
2.3-Dimcth~·lnaphthe.lm . .105 
2,6-Dimethylnaphthalin . 111 
2;;.Dimethylnapht-halin . 97 
N,X'-Dimethylox&mid. (214) etwa 200 
3,5-Dimcthylphenol 64 , 
2.5-Diruethylphenol i5 
3,4-Dimcth~·lphenol • 62,5 
:2,6-Dimcthylpyron 135 
P,P-Dinaphtbyl 187 
Di-u-na.phthyl11mm ll3 
Di,P-na.phLh~·Ia.mi.11 171 
pcri-Dinaphthylenthiophen 2i8 
3,5-Dinitromtisol . • . lOi 
2,4-Dinitroanisol . • . . • 88 
3,5-Dinitmben.zocsime . . 206 
3,.5-Dini trobenzoesii.ure-Ath ~-lester 93 
3.5-Dinitrobenzoesanre-ben'.zylester 105 
3,a-Dinitrobemoesii.ure-iaoam,.-Jeater 60 
3,5-Dinitroben.zoesa.ure-isopropylest.er 122 

3,5-Dinitrobemoesi ure-1-menthyl- · 
t'St<er . • • • . • • • • • • • . 

3.5-Diuitrol..enz:ocsaure-[2-metboxr- • 
phcn~·lcstcr] . . • . . • . . • 

3.5-Dinitrobemocsaure-methylestcr . 
3,5-Dinitrobenzoesa.uro-propylester 
o-Dinitrobenzol. 
m-Dinitrobenzol . . • . . • . 
p-Dinitrobenzol .••.... 
4.G-Diaitro- l,5-d imethyl-3-tert .. 

butyl-!?-a.cet)·lbenzol . . 
3,3"-Dinitmdiphenyleulfon . 

155 

140 
lOi 
i4 

llS 
91 

li4 

134 
201 
121 
171 
138 

3.-'>· Dinitrn;unjo.col 
I.S-Dinitrona.phthulin ... 
2.4-Dinitro-a-naphthol 
3,5-Dinitro-l-o:n·-!?-metho::n·benzol 
2,4-Dinitrophen~lol . • 
2,4-Dinitrophenol 
2.5-Dinitrophenol 
!?.G-Dinitrophenol 
:?,4-Dinitro-phenylhydrazin 
3,5-Dinitro,ialic,·ls;iure. . 
X .x·. Dinitrosopipenuin . 

l!?l 
. 85,5 
. 113 
• lOCi 

!?,!!· -Dinitrostilimn . . . . 

• 63,5 
196-1!1::; 

r" 
160 
HJ(J 

2,6-Dinitrotoluol 
3,4-Dinitrotoluol 
2,4-Dinitrotoluol 
Diogenal 
Dionin ...• 
2,5-Dio:roforandi.hydrid 
l.!-Dion"1Lnthra.el1inon 
1,8-Dio:r;.antbrachinon 
1,5-Dio:r~nthracbinon 
l,4-Dio:r;"'!Lnthrachinon 
l,S-Dio:ryunthranol . . 
2.5-Dio:ryben.zaldehyd 
3,4-Dioxybenza.ldehyd 
,U-Dioxyben.zaldehyd 
3,4-Dioxvbem.oeall.me . 
2,4-Dio:,;ybemoeslure . 

66 
60 
71 

131 
149-156 

53 
289 
194 
280. 
201 
181 
100 
154 
136· 
203 

204-208 
l,4-Dio:n·bemol . • • 17!!,5 
4,4' -Dio;~·-o,Jl-diatbylstilbcn . . • . 188 , 
2,6-Dioxy-3,5-dimethoxy 

a.porphin ........ 151-158 
2,2' -Dioxy-4,4 • -di.mcthyldiphen,rl-

1111lfon . . . . • . • . . . . 19i 
2,2' -Dioxy-5,5' -di.metbyldi.phenyl-

sulfon . • . • • . • . . • . 206 
2,4' -Dioxy-5.3' ,di.met-hyld.iphenyl-

11ulfon • • • . . . . 183 
2.2' -Dioxydipbenyl 110 
o,p'-Dioxydipbenylsulfon 185 
p,p' -Dioxydiphenylsnlfon 24i 
m,m'-Dioxydiphenylsulfon 195 
o,o'-Dio:rydiphenylsul!on . . . 194 
o,m'-Dio:rydiphenylsulfon . . 1!?9 
p,p' -Dioxyditandeka.metbylenitber 74 
l,2-Dioxy-3-jodpropa.n ."'6-48 
1,6-Dioxynaphthali.n l3i 
2,3-Dioxynaphtba.li.n . . 163 
1,3-Dioxynapbtha.lin • • 124 
2,6-Diox~,iaphtha.li.n 215-220 
2, i-Diox~,iaphtha.li.n • . • 190 
3,5-Diont.oluol. . • . .. 110 
3,4-Diox~iintsii.ure . 100-215 
o,o'-Diphenol llO 
Diphensiure !!!?S 
Diphenyl . . i0 
Diphenyla.cet~·l-diiithylamino-

athanol-hydrochlorid ll7 
Diphen~·lacetylen 00 
Diphenylamin . . • . 53,5 
Diphenylbenzol. . . . 83 
1,4-Dipher.ylbutadien . 152 
Diphcnylcn.rh1unidsa.ure-iithylester 73 
Diphcnykarl.,amids&ure-phenyleeter 106 
Diplienylcarbazid . . . . . 159-162 

205 
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206 Substance Index 

Diphcn:ylcarba.zon 
Di phen ~·lcmrbonat 
Diphenylenoxyd . 
Diphcnylcnsulfid 
0-Dipl11:in):lglyoxim . 
k;~;'-Diphenylgua.nidin 

, X ,N"' -Diphen~·lharnstofi' 
5,5:Diphcnylhydim.toin 
Diphtinylimid,, .' '., , . 
Diphcn ylmalciruniid . 
Dip}ien)·lnitrosamin • 
Dipliiip,flsulfori . 
Diphen)'lthioca.rbazon • 
N,..-...;'.' -Dipb'enyltliioha.rnstoff 
Diphen~•luretha.n 

155-158 
80 
85 

100, 
249 
148 
!?47.· 
29g' 

245 
220 

68, 
1
,,.,. -· 141.;...1471· 

... 153 
73 

145-148 
... 154 
278-280. 
... HS 

70 

152'-172 
184-190 

Diplosal.: ... '. · • . . •. 
Dipropio1mmid . . . . . • 
Dipropylaminhydroc:hlorid 
·s;5.~Dipropylba.rbitursaure 
a,a,DipJTitlyl • ·• . • . 
Dithizon ..•. , ...• 
N,N~~Di-o-tolylguanidm . . 
N ,:N' -Di-p-tolylthioh:i.rnstoff 
N_N';Di,o-tolvlthioha.rn-

stoff . • . (172-178) 16!! 

Difrrin . 
Di?la.ntin 
DC>nnin 
Dormovit 
Dor"\·l . 
Dui~in 
Dulcit 
Durol. 

204 
187 
160 
172 

195-204 
173 

• ISO 
. .so 

El:i.iclinsaure . 44,5 
Elbon (190-195) !!i0-275 
Eldorol . . . . . . 217 
Elcudron . {174) 201 
Emetin!n-drochlorid. 205-215 
Emodin '. . . . . . !!62 
1-Ephedrin 40 
Epheclrinhydrochlorid racem. 190 
Ephedrinhydrochlorid !?:?O 
Ephctonin. . . . . . . • . 190 
:Epir.:i.rin . . . . . . . • . !?!?0-!?05 
Epidihydrocholcsterin {ci.s. trans, 

tr.ins, trans) ... 188 

Epikoprostcrin . . . . . 116 
Er;:otinin . . . . 225-:?:?7 
Erythroltctmnitra.t 61 
Erythrit 119,5 
F.r;ni1rittctra.nitra.t 61 
:Es,•rin. . . lOli 
:Euuasin . 19:'! 
Eucnin•P 2i5-278 

Euchinin 
Eucodal. 
Eucupin 
Eugcnolbem.o.a.t 
Eupa.verin+~O • 
Euphorin 

. Euvemil. 
Evipan • 

·,. Exalgin 
·Exalton. 
F'Jriilasll.ure 
F~~P)~ 
Fluora.nthen 
Flum'.' 

92 
235-260 
153-155 

68 
150-lSi 

50 
156-158 

146 
100 
65 

Fluorenon'' • 
Fomi.a'.ldehyd-2,4-dinitrophenyl-

171 
199-204 

.' 109 
114 
83 

. hydrazo·n 

Formaldomedon • . 
Forma.nilid 

. Formyldij>hen..-la.min 
. Fra~gula-cmodin • • 
Fructose .... 
Fumai:sa~ •. 

167 
192 
49 
74 

2G2 
100-104 

Furfumcrdsiure 
p.:FuryH2);.;acrylsa,un- . 
5-Furfuryl-5-iaoprqpylba.rbitunaure 
d"6a~ure:y.uw:ion 
GaUacetophenon 
· Ga.]Juiiaure 

• et,..a.200 
140 
140 
172 
136 
171 

258-265 
•. 113,5 
154-165 

Ga.minem • . 
Gehiemiri .... 
Genatropinhydrochlorid . 
Globucid ••..••• 
d-Gluconsii.ure-cl-lacton . 
GlucoruiAnrephenylhydrazid 
d-Glucose ••. 
d-Gluta.minsaure 
Glutarsaure . . 
Glycerintribemoat 
G!ycin_ : .•. 
Glj·kokoll . . . . 
Gl\lkoldil>enzoa.t . 
Gl;•koldiphenylather 
Guajacol •... 
Guajncolbenzoa.t . 
G ua jaeolca.rbona.t 
Gun.jen . . ... 
Gua.nidinh,·drochlorid 
Guanidinnitrat . 
Guanidinsulfat . 
Hiima.tox,·lin 
H:un.stoff ... 
Harnstoffnitrat 

160-lii 
. .. lSS 
140-153 
199-~I 
145-148 
195-200 

99 
... 76,5 
247-25i 
24,-!?Si 

;3 
98 

28,5 
61 
88 

105 
liS-185 

. , . 214 
280-288 
144-147 
... 135 
142-152 
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Substance Index 

Hobaral . 124 
Bedonal 80 
Rcleniu 67-70 
Hclmitol 169-17!! 
Heliotropin 36 
Hemimellitsiiure 196 
Hcptadcc:11nsaure . 61,5 
Heroin 1,0-1,2 
licxs.iitll\·lhemol 129 
Henchl~rJ.than (195) Verfl.180-190 
He:ocachlorbenzol • 228 
o-Hexnchlorc,·clohexan 158 
/J-Hexachlorcyclohe:mn 

(310) ver!l. 260-300 
,,.Hexachlorcyclohexan 113.5 
c).Hexachlorcyclohe:ican • (139) 138 
Hexn.chlorinden-(l )-on-(3) 148 
Hexadecandicarbon.sime 126 
Hex:>.! 184 
Hcxamcnth,·ll,emol 166 
Hex11methyiengl~·kol 41 
He:sameth,lentetramin VerfL 250 
Hexamethylentetmmin. anhydrome-

th,lencitroncnsaures 169-172 
Hex;methylentetramin. sec. 5-

sulfosalic:,.·lmures . 170-180 
Hexamethylentetramin, 5-sulfo-

saliey lsaures l 84 
Hcxam\·lose 280-200 
2,4,G,2';4',6'-Hc:mnitrodiphen:,1-

amin 246-250 
Hexopha.n . 270-280 
5-Hcxrl-5-iithyll,arbitumure 124 
Hippumure . 190 
Hippursii ureithylcster. . 59,5 
Histndyl. . Hi4 
Homat;,,pin 100 
Hom11tropinh~·drobromid 215-21':' 
Homatropinbydrochlorid 225-230 
Harden.in llS 
Hordcninsulfot 200-212 
Hvdl"IIJ!tin . . . 132 
H~·dr11.stinln·drochlorid 14&-150 
H~·drnstiniii.h\·drochlorid 200-!?35 
H~·dmzinsulf~t . 240-!?44 
H~·drazobenzol . l!?G 
H~·drochinin. . 165-175 
H ~-drochinon l i:2.5 
H~·drochinondimcth\'l.:ither · 57 
H~·drochinontnonom"erhvliither . 54 
11 ~-dro:s:vlamiuh,·drochl~rid 156-Hil 
H~·drozimtMu~ 4\1 
Hyosc-~·amir. . . .. . . . 10: 
HJ-o~c-:-·nmiuh.,·drobromid 147-14!1 

Hyoscyaminhydrochlorid 
Hyoscyamin.sulfat 

ldobuta.l. 
lnda.zol 
lndol • 
P-lndolylessigmure 
lnulin 
Ipral 
Irgafeu 
hpmid. 
leacen. 

146-154 
180-195 

129 
H7 
52 

168-170 
180-185 

• 204 
215-220 

181 
240-246 

laatin. 
5-lsoamyl-5-ii.thylbarbitm'Siiure 
lsoamyldihydrocuprei.n 

• 204 
15/l 

-153-155 
ina.kt. 5-hoamyl-6-propylb&r• 

.- bitursAure . • • 135-139 
215 
13°9 
liS 

hobomeol. 
5-Isobutd-.5-alh·lba.rbitun,Aure • • 
Isobutvl~minh;drochlorid . 
Isobutyroldehyd-2,4-dinitrophenyl• 

bydre.zon 
Isobutyryl-p-pbenetidid . 
1-Isoleucin • 
a,-lsonitroso-acetophenon 
4-Isopropyl-antipyrin . 
5-Isopropylbarbitumure 
.N-Isopropyl-benzaoilid 
5-Isopropyl-5-[ft-bromallyl]-

184 
136 

280-290 
120 

103,5 
213 
131 

. b&rbitunaure 
5-Isopropyl-5-propylba.rbitnnaure 

183,5 
175 
194 lst.izin. • 

p'-Jodaceta.nilid. 
5-Jod.-i-a.mmopyridin • 
4-Jodantipyrin . 
o-Jod.bem.oes&ure 
7 -Jod.-5-Cblor-8-oxychinolin 
Jod.gorgoaAure . 
a-J od.iao,a.lervlb.am.stoff 
Jod.iT"al • 
m-Jodnitrobemol 
Jod.oform 
J od.op~-rin . 
5-Jod-2-oxypyridin . -
Josen. 
Kaffcesaure 
Kaliumbitartrat 
Kaliumxa.ntho;cnat 
Kodein 
Kodein+H,O 
Kodeinh~·drochlorid+2R,O 
Kodcinhydroehlorid 
Kodcin phospha.t 
Koprosterin 
Kork:Mure 

186 
130 
160 
162 

178-181 
204 
183 
183 

36 
123 
160 

•. 190-195 
75 

H!0-215 
260-268 
210-213 

156 
56-60 

165-170 
260-270 
220-235 

105 
1-ll 

207 
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208 Substance Index 

Kreatin 
m::Krcimlol. 
o-Krcsa.lol . 
:p:kresa.lol . 
m,IGesolka.rbonat 
o'.::K~solkarbona.t ' 
Ji'.tr:esolklirbonat 
o~Kiesotinaailre 
,m,krri~tinsiiii-ti 

~6;1;::~~~ 

258-268 
76 
33 
39' 
4s' 
55 

1'13 . 
165:· 

.. n;f' 

._2,ii.J~~> 
La~din:iiii,;.,,:. . , , ·.78 . 
'~t~ha~. . 21s..::.:1m 
,~hoplieiilii. • • .' ns: 
':~~:. 'i°oo6=i~-
~i6«hiiii'. ·• 197.,...:,199 

. utf~u~ . . . ; 44 ' 
· Lithpchoialure • • . , • • 190 ' .. 
I;obelin,(Base) . . 115-,-:125 
L<>~linhydrochlorid 175~·'18~ 
L<ipliiii • • • . . • '. 277 
Lwriinal . . . 175 
I:.ysidilibitn'rtrat l~l~ 

M1liinarihydrid-.Addukt der 8,10-
.,JB'.~ptadecadien:1.carbonsaure'o •• -102. 
Maleiniiliui-ean.bydrid · • .. • ; • , :fa 
Mi!,lc;,na.mid_·,.. • • . (170)\ioo. 
}Ia;le>~ure, • . • . • • 136 
J,lal«?nflhamstoff . 252-254. · 
dl-)laridelaaiire l HI 
l~ndelsauretropinester . . • 100 
~it..... . .• 166 
lfannithexa.nitra.t 110-113 
d;~ia.nnose 128--133 
}liirbs.da.l li2-l'i'i 
lla.retin . • 180-184 
l\Iarla.nil, . . 250-253 

.'~[aria.nil, ba.dionalaa.ures 172-1 i~ 
· Ycdomin . . .. 174 
:!'<Ickonsaure 260-2S0 
)foiit.ose 132-135 
1-lienthol • 4!?. 
_2-:llerc&ptobenzthia.zol . . . l iO 
l[csa.consAure . . . 202 . 
licso-inosit !!:'!!?-!?!?.:i 
:\[esudin 250-:?55 
)1et&ldebvd . verfl. 150-160 
Mctha.ndicarbonsiure •....• 135 
p-lletho:r~·acct.ophcnon-a.:r.i.n . 19S-!!OO 
p-~lethoi::ybenzoes..ure . . . . . . 16,5 
p-llcthoxybemoelli>ure-meth~·lcster . 4S 
6-llctbo:r~·chinolin•4-ca.rbon-

saure .•.••••••• !?SG-:!!J5 

l-[p-1\iethoxyphenyl)-l •phenylithylen 75 
2-lliethozy-4,meth,·l•5•brombemol-
.. : sillfo~;rea.mid.0 

• • • • • • • 169 
m::Metlioxy-~oxyzimt.s.ilure . • • 171 
p!M1itp~·fo1a.ndelsaure . • . . • . 147 
N-Methylu.ceta.nilid . : . . . • . 100 
N'.Met~Yl-N~a_thyl-X'~N'-diphenyl• 

. l:ie.rm_ti:,ff-'< • • • • • • . • • 118 
· Me~j,·~~~i,-ll_c:eton-2,4-dinitrophenyl, 

, hy~nj, · .•• , •. , • ··.• ••• 117 
3jl~e~ntt'5;a.thyl-5-phenylbarbitur• 

M:t:fi~~ii;d~- : : : 2IO~;i~ 
· 2"~l~thylaii~llracen . . . • . 206 
:M~th~lii.~b~t,~, • • • . • . . 176 
,M~tl)yjbutyl.l.~~n-2,4-dinitro­
... ;J,lieriylli~i;i. . . .. '. . . . . 
·3sMeti)yl:+,eyclohexenyl-5-meth;l-

110 

146 
85 

. b~i'.bitlll'lii.m . . . • . . . • . 
p-Met~yldil>el:aj>ylmetha~ . . . . 
6-i . . ~tllyleiidioxy'phenyl]-
·· ·? 'li~y,_ ..• ; •.••.. 15!! 

.3;~Met, yleiwxyphenyl-eyaneuig-
;', im.iu\imetl;iylester • • . . • . • 

·N"Meth"'lli:amirtoff 

!~!~f:·· 
69 

103 
60 
95 
59 
85 7sllethylindol . • . . . . . • 

l\ietliTli110bim-lketon-2,4•dinitro• 
· ph;nyl.lifcka.zon • . . . • • 
!!-Yethyl'6°isopropylbenzochinon-l,4 4i 
p-Metbyln:iindelsaure . . . • . • Hi 
N-Methyl-<1-methyl•/J•phenyliithyl­
. &minhvdroclilorld • . .• 
2-MetbyhllLphthalin 
2-Methyl-1;4-naphtochinon. 
N-Methyl~l~emamid .•.•• 
5-MethyJ:sapJienyloarbitunAure 
6-Methyl-2-phenylchinolin-4-ca.r-

96 

174 
34 

106 
lOS 
226 

,bonsii.ure•iithvlcster 71-73 
5-liethyl-~-phe;yleinchoninsaure . . :!!?O 
p-Methylp.henylessigsa.ure . • . . • 9t 
1-:.Iethyl--i-phenylpiperidiD-4-carbon-

Biurc-i.th\·lesterb,·drochlorid . . lSi 
64 Methylphen°ylthioa.~ta.mid 

dl-[2-liethylpiperidino )•propylben• . 
zoa.tbydrochlorid . . . . . • . . -1 i3 

Methylpropylca.rbinol-eo.rbamat. _-- : · · SO 
Methylpropylket.on-2,4-dinitrophenyl­

hydrazon . • . . . . . . . · • . 144 
5-:'.\Ieth,·lresorcin . . 
4-lieth~·lsalirvlsAure 
:\lethyl;ulfon~I . 

110 
l,i 
i6 

UM00013550 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2296 of 4460



Substance Index 

4-l\lethylu.mbelliferon • 
l\1etycaill • • • 
Michlel"!I Hydro! 
Me?.k&li.naulfat • 
Milchzuclr.er • • 
1\lilchaaureamid 

· llonoc:hloressigsinre 
?,lorphin .••.• 
Morphinhydrochlor:id 
}lorphinmonomethylither 
Myris ti.nsi.ure 

Naphthacen • • • 
Naphthalin . . . 
P-Naphthochi.nolin 
p. :r,. ap h thoeaii.ure . 
a-Naphthoeaaure . 
a-Naphthoflavon . 
a-Kapbthol • • • 
/J-Naphthol • . • 
P-Naphthol&thyli.iher 
/J,Napbtholmethyliit,her 
Naphthoresorcin . • • 
P-Naphthoylchlorid . . 
a-Naphthyla.m.in • • . 
P-Na.phthyla.min . . . . . 
a-Napbthylaminhydrobromid 
a-Naphthylaminhydrochlor:id 

P-Naphthylaminhydrochlor:id 

188 
173 

1.16 
230-250 
206-216 

78 
62 

245-255 
285-300 
••• 156 

M 

325-350 
. 80;5 

112 
184 
161 
167 
122 

96 
35 
73 

124 
186 

4'9 
112 

285-293 
240-250 

• • . . . • (2.50-258) verll. 213-225 
a-Naphthylca.rbamidsiW't'-il.thyleater 81 
P-Na.phthylcyamd . . • • • • . • ,,116 
1,2-Na.phthylendwnin. 98 
1,8-Naphthylendiamin. 66 
l,5-Na.phthylendi1unin. 190 
a-Naphtylessigsa.ure. 131 
a-Naphtbylurethan . 81 
Narcein . . . . . . 145-165 
Narceinhydrochlorid 180-200 
Narkotin . . . . . • . .• 174 
Narkotinh~·drochlorid . 190-194 
Xatriumacctat . • .• 328 
Xcoauxin . . . 168-170 
Xeocid . . . . • . 109 
Neoc:inchophen 7l-i3 
Neoeri;osterin . . l5i 
Neohenl . li0-180 
Nconal . . 126 
Neo-l"liron. · 151 
Nerolin . . 73 
~erolin-Xeu 35 
Xcuronal . 66 
Xicotinsiure . 
::-;'icotinsaurcamid 

237 
129 

NicotinMuremethyleater 
Nipabemyl 

"Nipagin A 
Nipagin M 
Nipaaol . , 
Nirva.nol • 
Nitrin 

40 
112 
116 

(HO) 127 
97 

••• 199 
216-220 

4-Nitro-2-a.cetaminobenzoe.sAure 217-220 
4-Nitro-2-a.minobemoesiure 262-272 
4-Nitro-2-aminophenol U3 
3-Nitro-4-a.mi.notoluol . 117 
4-Nitro-2-aminotoluol • 107 
o-Nitroan.ilin 72 
m-Nitroanili.n 114 
p-Nitroamlin 148 
p-Nitroanisol • U 
6-Nitrobarbitursil.ure 185-190 
o-Nitrobemaldchyd 42.5 
m-Nitrobeo.zaldehyd 5i 
p-Nitrobeo.zaldebvd 105,5 
p-Nitrobemamiil •• • • 203 
p-Nitroben?.hydruid 200-20S 
m-Nitrobe=oesau~ . 142,5 
p-Nitrobemoesaure . 241 
o-Nitrobemoesi.ure , . . • • • 147 
m-NitrobeD.ZOeMure-ithvlester • 41 
p-Nitrobemoesaure-lth;lester • 56 
p-Nitrobemoesaure-meilivlester 96 
p-Nitrobemolaulfochlorid° • • 80 

N •[ 4-Nitrobemolsulfony!]-p-
phenylendwnin . ·• 

p-Nitrobenwnitril ..••• 

202 
149 

p-Nitrobemoylchlorid 75 
N-[p-NitrobemoylJ-piperidill 122 
p-Nitrobem.oyl-11&.licylsiurelthylester 103 
o-Nitrobenzylchlorid . 49 
p-Nitrobenzylcyanid . 116 
2-Nitro-4-broman.isol . 
4-Nitro-m-kresol . . . 
5-Nitro-2-methylphenol 
4-Nitro-2-metbylphenol 
Nitron •...•. 
a-Nitronaphthalin . 
4-Nitro-3-oxv-toluol. 
6-Nitro-3-o~•-toluol. 
3-Xitro-4-ox~-toluol. 
p-Nitrophen;tol 
m-:Xitrophcnol 
o-Nitrophenol . 
p-Nitrophenol . 
p-Nitrophenyl-acetdimethylamid 
!!-[p-::S-itrophenyl]- l-bromith1m 
p-Xitrophenylbydra::in 

Si 
126 
Hi 
95 

184 
57 
53 

l!!li 
3!! 
59 

96,5 
45 

113 

91 
70 

15S 

209 
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210 Substance lndex 

p-:--itrosodilithyla.nilin 
p;!'iitrosodimethyhnilin ·. 
p;.i-;'itroso-a,na.phthol 
·a-Xitroso-p.-na.phthol 
:;&:~Nitrostilben 

· · pcNit~toluol 
-m "X itrotofooi 
ui,X'itroiimtsiure 
{Nit-??z.im~ure 

, ~-~itrozimtiiiure-ii.thylcster 

. ·,~:~~~!~~~ 
,J;s'.Nona.ndiol . 

.·: ·:r-ova.li;mL •.. 
· .No\:~topliaii K . • 
. N~voca.m.bydroi:hlorid 
.;Novocii.inuitrat · 
. .'-N ovona.i . • • • . . 

~umi1 · • . . . . . . 
'O'etndecyla.lkohol . 
O~tnidiol trans • 
Optochmbase + H,O. 

84 
. 85 

150-158 
106--UO 

.; '157 
·:52-

'. H 
203'. 
286 
139 

183,5 
. 68,5. 

43 
226 
59 

'156 
103 

73 
14.2 

59 
175 

125-i29 
• ; • 245 

i-Ox,·-4-methvlcuma.rin . • •• 188 
· l-Oxy-2-na.phthoeaiure • · 192-196 
3-0:ty,2-naphth~ure . 222 
l-Oxyru;phthoesauni-2-methylester • 78 
P-Oryna.phthol-o-oxy-m- ' 

toluylsii.1m1. . • ·. . . . • : 200-205 
[4-0xyplicnyli!.thyl],dimcthylamin • 118 
/J·[P'Oxyphenyl)-a•a.minopropion-
' ·sa~re,-, ·'. . . . . . .. . . . . 260-!?iO 

o-Q:typhenylesaigsAure . ,• . • . • 149 
· l•[)>'O:ryph~yl]•2-methylamino- . 
. , li.tlianol~tartrai ·• :. • • . • '183-189 
l.,(miO:ijphenyl]•2-methylamino-
. Atb'aruil, . . • Hl-143 
2~0iypyrid.in . . . 108 
4-0~yridin; . . . 150 
2'-0xv-m-ti>luyJsii.ure 165 
2;Qxy~p-tolu~:lsii.ure 177 

· 4-()xy~n:i0toluylsaure 165-l 7i 
6-0xy-in-toluylsii.ure . . • 152 
4-0xy"'O-toluylsii.lire. • • • 179 

'tni.ns,2,0icywn.tsiure . 216-220 
trans-4-0x~imt!iinre • 206-215 

. OI1~oclwihydrochlorid 
,Orem.-~., .•• 
. Or'eoiselon • . . 
Orthoform Neu 

. . .. no Pa.lmitirisii.ure •. 
l/57-175 . Pantociw1:,. . . 

• • • 143 c ·- Pil:ntoca.inn.itrat. 

• •• 63 
. (13!l) 14, 
••. 132 
.•• 146 
'215-220 
.24()...:.:248 

. Chia.bail>/ • . . 
,.o~i1sa~~ . . 

. 180-:-183, i · Pap,:i.:veri.Jl • . • • 
188-191, . Papai'erinl.ayi:lrochlorid 
- 210 · Pii.ra.ba.nsii.ure. . • • . 

2M· Pmcodinbitartra.t . . 
· 109 · Paracodinhydmchlorid 

· O:mmids&ure ,'. 
·.ox'anilid' ~ . 
p0.Q;xyacetophenon 
4:Q:r:y:3;e.thotj'bem.aldchyd . 

.• 104. 
117 
158 
202 
2H 
116 

.. ni-Qxyberizaldehvd • 
p-0~:benzaldeh):d 
o-0:s:vbem:oesi.urc 
m-0:,;ybelizoesaure 
p-Oxybe~ure 
J>"Oxybell%oeii&ure-iithylester 
p:O.xybenzoesiiure-benzj·lester 
p-Oxybenzoesiiure-methylester (l IO) 
m-Ox,·bem.oesaure-meth,.:.lester 
p-Ox~:benzoesii.ure-propyiester 
2-[4-'0x:v-3-cnrbo:typhenyl]-

112 
127 
72 
97 

cinchoninsiiure . 
4-0xYchinolin 

270-280 
l95-l9S 

193 6-0x~-chinolin . . 
8-0x~·chinolin . . 
3-0x)·chol:insaure. 
o-Oxydiphenyl . . 
p-Ox:!,-diphenyl . · . 
p-Ox~·diphcnylmctha.n-ca.rba.mid, 

aii urecster . . . . . . . 
Oxyhe.mstoff. . ; • . . . 
6-0xy•3•meth~·lbenzoce.iiure 

74 
190 
59 

165 

1-U 
135-143 
... 152 

Pa.ra.cotoin · • .. 
Pa.rpa.nit ..... . 
Pellidol ••.•••. 
Pentaa.cetyl-P-d-glucose 
Penta.bromac:eton 
Penta.ch lora.n.ilin . 
Penta.chlorphenol 
Pentac:hlortoluol 
Penta.deca.nsaure . 
Penta.en·t-hrit • • 
Penta.e~"thrittetranitrat 
Penta.m~thylentetrazol . 
Pcnta.n-a.a-dica.rbonsii.ure 
Pent-oba.rbita.l . 
Perea.in ... 
Perchlorindon 
Pernocton. 
Pemun 
Perylen ... 
Petidinhydroehlorid 
Ph:modorm . 
Phcue.cctin . 
Phena.nthren 

188-190 
250-25.5 

. 152 
148.5 

74 
.133 

74 
232 
190 
220 

. 62,5 
256 
u2· 
59 

105 
(114) 129 

9fl 
148 
132 
li4 

2i0-::?i5 
lS'i 
173 
135 
99 
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Phena.rit-hrcncbinon . 
Phe111rnthridin . . 

210-211 
105 

Phena.z.on .... 
Phenuon-:S-om 
p-Phcnctidinciti-a.t 

• •. l5i 
128) 141 
167-179 

l'henol .••.. 
Phenol-a-d-galal..-tosid + H 10 . 

_ Phe11ol-P-d-go.laktosid..l... 7iH,O . 
Phcnol-a-d-glucosid+H.O . 
Phcnol-/l-d-glucoaid + 2H1 0 
Phcnolphtha.lein . . . . . 
Phenoxyessigsaure . . • . 
Phcnvlacetaru1id . • • • . 
a-Ph~nyla.cetcssigsaurenitril 

·9-Phcm·lacridin ...•• 
N-Phe~yl-N-lthylacetylhamstoff . 
5-Phcnyl-5-it.hylbarbituraa.ure 
Phenylathylenglykol • . • • 
N-Phenyl-N-ithylhamstoil' • 
5-Phenyl-5-ithylhyds.ntoin. • 
N-Phenvl-o-aminobemoesiLure 
N -Phenylanthmnilsaure 
5-Phenvlbarbitursaure. • • • 
2-[N-Pbenyl-X-bcnzylaminomethyl]-

im.idazolinhydr-ochlorid 

40 
145 
155 
159 
173 
263 
101 
117 

91 
184 
147 
175 

67 
66 

199 
186 
186 
263 

248 
,•-Phenylbuttersaure . • . . • . 50 
y,Phenylbuttersaureamid • • . . 85 
2-Phcn,·lchinolin-4-carbomiure 213 
2-Phenylcinchoni.nslure-allylester 36 
!!-Phenvlcinchoninsaure-methvlester. 59 
l-Phenyleyclopent&nC11rbomA~re-

!!-cliii.t.hylaminoith~·lester+.HC1 148,5 
l-Phenyl-:?,3-dimethylpyrazolon-4- • 

meth ,·lo.minometl aansulf omures 
Natrfum . . • . • • • • .22-&-!?26 

l-Phenyl-3,5-dimethyl-1,2,4-triazol 146 
p-Phenylendiamin 142 
o-I'hen,·lendiamin 102 
m-Phe~,-lendiamin 03 
Phem·lc"ssii:sii.ure 7i 
Phcn:1·lha~stoff . 148 
Phem·lh,·clrnzin . 10-19 
I'hen~·lh~·dra1.inh,.-drochlorid . !?40-:?50 
Phen~·lh~·drnzino~a.lat l i6-181 
l'hcn~·lh~·drnzin-4-sulfonsii.ure .280-285 
a-Ph~n,·ih,·drozimtslure .85-88 
Phen~·liBopropylaminpikrolona.t 196 
Phen~·lieopropyl-methylamin-

pikrolonat . . . . . . . . . 153 
l-I'henyl-3-meth~·l-5-pyrazolon l!?!l 
X-I'hcn~·l-a-naphth~·lamin . GO 
~-Phenrl-,:l-n:iphthylamin . lO!l 
~-Phcn~·lpropiolsaure . 130 
l-l'henyl11en1icarbs.zid I ':'!?-I 74 

Phenylthioa.cctamid 98 
Phenvlthiohaffl!ltoff 154 
Phenylurethan . . 60 
Phloretmsluaosid 120-12!? 
Phloridzin+2H.O 120-12!? 
Phloroglucin. 205-220 
Phtha.lamid 218-220 
Phthalanil • 209 
Phthlilid. . 74,5 
Phth&limid • 235 
m-Phthalim.idobenzonitril . 192 
o-Phtbalsiure • • . • .2!?0-222 
Physostigmin . • . '. 106 
Physostigminsalieylat • . • • 179 
Pila-amid • . • •• 190 
PikramiWliure 169-171 
Pikrinsaure . • • • 122 , 
Pikrolonsiure . • • 1.25 
Pik:.roto:xin 189-201 
Pikn-lbromid 123 
Pikr)•lchlorid • • . 83 
Piloca.rpinhydrochlorid • . • 200 
Piloca.rpimutrat 170-liS 
Pimelmsa.ure . . • 104 
Pina.kon • • . . • • • 36--'1 
5-Piperidino-5-a.thylba.rbitursanre . 217 
Piperin • . • • • • • . 129,5 
PiperimAnre • • . • .215-2!!1 
Piperona.l . • . . • 36 
Procamhydrochlorid . . • 156 
Progest.cron . . • 129 
1-Prolin • 200-220 
Proluton • 129 
Promina.l . . . • l i9 
Prontalhin . . • 166 
Prontosil . .223-230 
Propaain • 74 
Propiona.ldeh~·d-2,4-dinitr-ophenyl-

hydrazon . . . • • . 155 
Propionamid . . • • • 79 
Propionylphenylhydrazid 160 
Propona.1 • • • • • • . 148 
5-Propylbc.rbitursiurc ~ 205 
Prosept.a.sine • • . • r;s 
Prostigmin. . . . . . . H!l 
Protocat~ehualdehyd . . 154 
Protocatechusaure . . . 203 
d-Pseudococainbit&rtra.t . 149 
Pseudocumidin 61\ 
Pseudokoprosterin . . • 116 
d-Pseudoophedrin. . . • llS 
a.kt. l'seudoepl:t'drinh~·drod1lorid . 184 
rac. Pseudoephcdrinhydrochlorid 16.'> 
Psicain . . . • . • . . . . . . U9 

211 
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Psico.in-Xeu . . . • . 
P,'To.midon . . . . . 
P~Ta.midon+ \"olWltAI 
i>;-re:n .' . . . . • . 

210-2!?0 
• l0S 

·. 76 
.. '.150 

, P.;'ricllil-/J-ca.rbonsAure . . . 
P)'ridini/J~ca.rbousiiurea.mid 

. Pjjidin:,8,ciLrbonsAure-mctbylester 
P~'Tidinpikrnt. . . .·.. . . . 
P_}'ridin- Quecksill.ierdoppelsa.lz 
Pnidin'3-aulfil.mid . . . 
PWidoxin.hvdrochlc:irid • . '. 

237 
fag 
40 

163 
177 

;°.111 

SchleilllllAure : . . . . . 215-225 
Scopolo.min.inakt.+H,O 59 
Scopolii.minh~·drobromid l9'-19i 
Scopolaminhydrobromid+3H,O 90---'JOO 
Scopo11Lininhydrochlorid l 00-205 
Scopolo.minb ydrochlorid "T" H,O 00-100 
Seba.cimAurc . . . • . 133 
Sed~rmid , . . . . • . . . • 193 
S~miCS:;b:uidltydrochlorid .• 175 

.. Semio~a.mazid . • - 220-230 
Septo.ciL · . . . • 236-240 

. ~TOgii.lfol :•.· . , . . . . . · . . 
207-"'-214 

133,5 · i sSiii.resinolooure . . 283 
Pyrc,gii.Jlol-1,3-dimethylii.tber 

.. ·. Pyiyga.lloltria.cet&t .. · • • . 
• ·,56 
• 165 
~, 288 

Siimon (wasserl'rei) 110 
· Sitosterin • 136 
'· Sb.tol • 95 . P~_m.ellitsaun!a.nh~·drid 

Prijolidin-2-ca.rbonsaure 

R~fu.ose' ; ..•• 
Ri!iorcin . . . 
R~rcylaldchyd 
'f:1,Resoreylsiure 

2oo,.:.a:.2-"'0' So~ryl. 126 
Sonuiil • . (197-199) 296 
Sorbmsame. • . • 134 

· d:.S6rbit (wasserha.ltig) 85-93 
d~Sorbit'(wassemei) 108..:_llO 

.. 132 'i:i35 . 
.· . J.10;5 . 
.• ; i36 
204-.!?0S · 

Reten · ...... . 
-Ricinstearolsii.uredijodid 
Ri~anol .. 
Rodilon .. · 

·1tohr:z:ucker 
Ru.'ton.al ... · 

.· Sa.l:c:Ju:i,rin, .. 
Sacclta.rose . 
Sa.lici.n ..• 

.. S~licvla.ldeh-r-dmeth,·lii.thcr 
· Salic;laJ.do::i:im . • · 
· Se.lic;·la.lkohol 
Sa.lic;·lamid . . 

98 
· ••• -.'68 
230-245 
•• '; 293 
19s;::.:.,190, 

. .•. !?2S. 
185-: 190· 

200 
37 
58 

!3i,5 
140 
158 
141 

Salic;·lsiure . . 
Sa.li~lsiure-chininester 
Sii.iic;•lsiure-[2-chlorphcnylester) 

· Sa.li~·lsaure-[ 4-cblorpbenylestcr] 
So.licylsiure-guaja.coliither • 
&lic~·lsiiurc-o-kresolii.ther . 
Sa.lic~·lsiurc-m-krcsolii.ther 
Sa.Jic;-lsiiurc-p..krcsoliither . 
Sa.licylsiiurc-,8-no.phthylest.er . 
Sa.licyl~iiure-phenylcstcr 
Sa.lic~·lsnlic~•lsiiure 

52 
73 
72 
33 
76 
39 
94 

. 4!?,5 
145-148 

Sa.limmin .... 
Sali;cnmi;rlul'osid . 
Sa.lipyrin . 
Sa.lochi11i11 
Sa.lo! .. 
Sa.lophen 
Samlopta.l 
Sa.ntonin 
Sa.rkosin. 
Sarkosin:mh:·drid 

• S.5,5 
200 

9!! 
141 

. 42,5 
190 

. 139 

. 174 
!!10-211 
.•. 14-; 

Spirtcinsulfat . · . . 103-105 
Spwiminhydrochlorid 195-216 
Stearinsa.urc. 70 
Stigmmterin .•• 167 

,'. Stilben . . . . . • 125 
-, ,g-S~pha.ntin . 

Stn'chnin ; . ,:. 
Strj'chnuihydrochlorid 
Stryci:iiiliinitnt . . . 
Styphnima.me 
Styracin . 
Stypticin •. 
Suberi.naAme 
Succina.mid . 
Succinimid . 
2-[p-Succinyl&minobemolsulf-

180-183 
270-275 
2'15-295 
2S0-,;3 l 0 
... lii 

44 
182-188 
.•. 141 
286-270 

126 

atnino]-p~'Tidin . • . {197-199) !!96 
2-~•-Succ:in~·lsulfanillLmino]-

th.ia.zolmonohyd.rnt lSS-193 
Suda.n I . . . 13!? 
Sulfo.dio.zin . 254-25i 
Sulfa.gua.niclin • . . 190 
Sulfo.merazin 236-240 
Sulfa.methazin . . . 109 
Sulfo.metll\·ldia.zin 236-2~0 
Sulfo.meth;.ltbi:l.zol . • . 244 
p-Sulfamiduenzoesiiure !?84-2S6 
Sulfamido-!?.4-dia.mi.no-o.zobenz.ol 

• • . . . . . . • . . . . 223-!?30 
4-Sulfanil\·lamino-benzolsulfona.mid 
... .' . . . . . . . . . 112-134 

4- Sulfa.nil\'lo.mino-bem:olsulfonsiure• 
dinicth~·lamid . . . . . . . . . 195 

UM00013554 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2300 of 4460



Substance Index 

151 

199 

4-Sulfanih·la.mino.'benzolsullonsaure­
(l l-methylamid. . . . • • . 

2-Sulfouil\·lamino-3,5-dimethl"I• 
pJTimidin ......• • 

2-Sulfanilylamino-4-methyl­
p~n1idin ......• 

2-l::iulfanilylamino-4-mcthyl-
236-240 

thiazol • . . . . . . 244 
2-Sulfanilyla.minopyridin 19:2 
2-Sulfanih-lo.minothia.zol 201 
Sulfanih-lbamstoff 156-.-158 
Sulfasuiidin • • . • . . 188-193 
Sulfathiazol . . . • . . • (174) 201 
o-Sulfol,en:toesii.urc, teilw. H,O 90-100 
o-Sulfoben:toesii.ure-trihydmt . 64--67 
o-Sulfobenzoesii.ure wuserfrei • • • 135 
Sulfohamstoff • . 176-180 
Sulfon&I . • . . . . . • • 126,5 
!i-Sulfosalicyl.saure . . . • . 22-l 
5-Sulfosa.licyls&ures Hexamethy-

lcntetmmin . . . . • . • 
aec. 5-Sulfosa.licylsa.urea He:ai:a-

.mcthYlentetmmin 
Supra~nin 
Surfac:ain 
Sympatol • 
Synopen .. 
T n.rtronsii. ure 
Terephtha.laiure-dimethylester 
Termin .• 
ci.s 'Icrpin •• 
l,S-Terpin .• 
Terpinhydra.t 
Tcstosteron • 
Test.ostc:ronpropionat 
Tcstoviron 
'Ietr.iuromkohlensloff . 
:r ,5' ,3" ,s•·. TctmLromphenol-

170-180 
203-208 
•.• 164 
183-189 
... li.2 
150--158 

141 
. 246 

, .• 106 
• •• "106 
116-IlS 

155 
123 
123 

95 

phthalcin . . • • . . . l!i0-290 
w,w.w",w'•'Ictmbrom-m-:ai:ylol 100 
"'•'"'•"'',w'.-Tctra.brom-p-xylol. 172 
a,,u;.w'.w'-TctraLrom-o-xylol . l lG 
Tctr:ichlorchiuon (290-295) Verfl. 2S0 
Tetro.c!ilorpittlio.lsiiurea.nhydrid 25i 
Tetral-en . . . . . . . . . 335-350 
Tctro.dccnndicarLon.saure . . . . l:?5 
Tctra.hyclro-/j-na.phthyla.minhrdro-

e!.lorid ...... . 

190 
36---41 

so 
96 

Tctmjodithylcn . • , • • 
'Tetramcthyliithylcng-lykol . 
l,2.4.,;.Tetrnmetll\·li,cn?.ol . 
Tctra.mcth,·1-4,4"•diaminobem.hYdrol 
Tctra.meth;•l-4,-l" -di1unino-bell%.~phc-

non . . . . . . . . . . 1;:?-174 

Tetra.methyl-4,4' -diamino-diphenyl-
mctha.n . . • . . • • . • 9!? 

Tctmmylose . . . . • • . • 290-300 
l,!?,5,8-Tetroxvanthrachinon . 313-316 
1,1,2,2-Tetra.phenylii.thllll 21!? 
Tetra.phcnylmethan • · . • 286 
Tetronnl 89 
Thea.cylon . . . . . 190-196 
Thebain . . . . . • . • 193 
Thebai.nh\'drochlo:rid 180-193 
Thenylp~minhydrochlorid . • • 164 
Theobl"Omin 320-340 
Theocin . . . . .. 274 · 
Theophyllin • . . . !?74 
ThlobeJWLmid 115-118 
Thiodiglykolsiure. . • . 13:2 
Thioglykolsii.ure-P-na.pbthylamid • • ll l 
Thloharnstoff 176-180 
Thionalid . . . . l ll 
Thionnphtben . . 31 
Thiosemicarba:r.id 181 
Thiosina.min . . (78) 71 
Thymochinon • . 47 
Thymol. . . • . 50 
Thym.olpbtho.lein . 253 
Tola..n. • . 60 
o-Tolidin . . . . 130 
p-Toluidin 44 
4-Toluolsullonyl-P-naphthylamid 
•.• , ,· • . • • • • 127-129 

o-Toluolsulfonsa.urea.mid 156 
m-Toluylendia.min • . 99 
o-Tolul"l.saure • . . . 106 
1-m-T~h·lsemicarbe.zid 180-lM 
Trasentfn . . • . . . . . • ll i 
Traubensii.ure • . . • 200-210 
TraubensAuremonolltll\·leater 92 
Traubenzucker ... •. 145-148 
1,2,3-Triac:etoxyLenzol • 16.5 
Tribemoin 76,5 
Tribenn·lamiu . . . . 95 
2,4,6-T;ibromanilin . . 1.21 
.2,4.6-Triurom-3-methox~oluol . 78 
2,4,6-Tribrom-5-met.hylphenol 83 
2.4.G-Tribromphenol 94 
Tricnrb:ilh·lsaure . . . . 150-160 
Trichlora.c"eta.mid . . . . . . 14:! 
a,a,/J• Trichlorl,uttersiure 55-60 
p,p,p. Trichlor•tc:rt. but~·la.lkohol 97 

Trichloressig:sa.ure.. . . . 
/J,P,fJ· Trichlonnilcl1siiure 
2.4.ll-T richlorphenol. 
Trideea.nsiure 
'Irigcmin 

5G 
121 
6G 

41.5 
83 
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:u;s,Trijodnitroberu:ol 16i Uliron C 
3,,; l 0-:;;,'.l'riketocho!Ml!Aure . • 234. U!~ptil 
3,4,5;Trimcthoxy-p. phenithyl- · . . Umbelliforon 

. ii.min~ulfo.t '. . . . . . . . . 230-,..:::250 Unilin ... 

r_~_im_;if_~t_ 1_.,_f1t~~-~~ ·-~-- . U~th&n 
d:°\iali~;. 

2;4;G\Tri,ilitroanilm , •• 199. dJi\7s.llii .• 
2,4·;0~.Trinitroa.nisol ·. · . . :65;5. Vanillin 
2,4&-'frii,iitrobcm.oesa.ure 190-!!fO,. · · o-Vanil~ . 
s~'.l'ri?it_rob~nzol . • . ; • -: 123;5/' . Veratrm· .. 
2,4·;s:,Tn~itrobromben:zol . ·, .·, ,_.,;',12~,'. 0 v"e;;.;;_trumaldeln·d 
2;4,6:Trin.itro-te;-t.,i!ut}·l,m-xylol(l 14) 107• , ., , Verii'.trumsaureitltri! 

112-134 
244 
22S 
100 
49 

300-310 
. 299 

81,5 
44 

145-153 
... 43 
.. , . 115 

. !?;4,6:Tri.Ii.itrochlorbenzol: · 83?' Vel'orui.l. .. 
: l)3~S,;Tri_rpt!oriaphtbnlin 215; Viofomi · • 

!?;4';G;Triniti-<!pheool ·· . 122' '•Vita:mm:c • 
2;~fi,.Trinitr:oresorcin . . 177' Vit&mfu i:S. 
2;~!~,'£ri~trotoluol • . • • 81 ·. · Vita'min Bi 

·Tn.~Illll,t/,-,· ,_ .,,. •' • · 76 Vit&min'B, 
2,~}i~Trio:,:yacetophenon. 17-l ·· 'Volwital •.• 

· 3;4;5~Triorybenzoesiure .258-265 · d-Weinsa.ure • 

. (176, 183) 188-190 
178-181 
185-190 
232-23i 
280-290 

·207'--!!H 
(62,5) 59,5 

1,3~5:Trio:(rberu:ol . • . 2Cl5-'-"220 dl-l\Teinsiure 
1:2;3iTrioxybenzol . • • • •. ;j33;5 . 
3;I,l:,!~'l'rioxycholrul&iiure 19~200 :,Can,thon .. 
Trip:i.lmitin; . . .• • • 62--05 m~Xylenol 
l;lc;!?:'l:nphenylith=. • . : ; . 56 · ;~Xylenol: . 
Triphen:flcarbincl. • 16Z5 .. p::Xj-lenol · 
Tnpnenylen . . . . . , 198: , :p-i.;yleno)phth&lein . 
Triphcn~ilimidazol . • . 2ii :Xylolmoschus 
Triphcnylmctha.n· • • 94 d-Xy!osti. . . . . . . 
'l'ropu.coca.mhydrochlorid 285-283 Yohimbi!i • . • . . 
l-Tropasaiiretmpi.nester . . • . lOi Yohimbii:ihydrochlorid 
1-Tropnsii.urctropi.nesterhydro- Zimtsii.ure (trans) 

bromid . . . . . . . . . l4i-l.49 . Zimtsaurea.mid 
1-Tropa.saurctropinestemulfat 180-195 ·ZiJnteaureanhydrid . . 
Tropin . • 48-52 Zimtaaure-benzvlester 
Trotvl 81 Zimtsii.ure-ci~mylester. 
1-T~~si.n 260-270 ina.L-t.. Zimtsii.uredibromid 
Uliron .•. 195 Zimtsaure-methylester . 

• .. liO 
200-210 

. li6 
64 

.62,5 
. ";5 

280-285 
(114) lOi 
143--Ui 

215-225 
265-280 

• 135 
• 149 
135,5 

38 
44 

200-202 
36 
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Figure 22 CST for ben­
zene: xylene and ben­
zene: toluene with 
ethylene cyanide (after 
Fischer). 

Figure 21 Apparatus for 
acis-or.ption-sublimation. 
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Figure 24 not stage 
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molecular weight de­
termination, 

F bure 25 First crystals 
o ca~?hor cu~ing molec­
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Figure 27 Coordination 
number of 6. 
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r Figure 28 Vapor pressures 
curves for Enantiotropy. Figure 29 Vapor pressures 

curves for Monotropy, ·· 

Figure 30 Vapor pressure 
and melting point curves 
for different polymorphs, 

Figure 32 Model for crys­
tal lattice showing a 
possible change cue to 
polymorphism. 

Lr-~ /=\... NO, 
~C~. ~-CH=CH' _)-O-CR, _ · I_ . _ 

!\O, -H.C-0-0--CH=CH-00. 

Figure 31 p-Cyan-o-nitro­
p'-methoxystilbene, 
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Figure 35 Three prilym~r­
phic forms ~f Luminal 
during crystallization 

_from the melt. 
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Figure 3~,t~~ ~olymorpbs 
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Figure 38 Atophane: 
a) oblicue-angleci unstable 
form III (np. 196°) anci a 
right-angled crystal of . 
form II (n?, 2130), b) anc. 
c) melting cf for~ II:; d) 
and e) growth of form II 
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ree:~i~b ci =or~ II. 
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Figure 39 Melting point 
for acetanilide II at 100° 
obtained by extrapolation 
of melting point curve in 
2-co~ponent system with 
phenacetin. 

1,2,••&,cmtl,•»-»f: 
l'f,lhflilrl'li1111"/,i/4.. 

,. h· 
I 

,,, 

,o 
~ ---------------

--- .!-------------- --
llJ !" - wT %1:rl".,IM"rl.an,1,"d!L 

• :A .,, ,, I!# //1111 

tigure 41 Indirect melt­
ing point determination 
ty use of parallel melt­
ing point curves from 
eutectic points, r 1 • r2, 
r3, r 4 , for I-Brom-2,4-
c.initrobenzene: Methyl­
acetanilide. 

0 • 0 • 0 

• a • o • 
0 • O • 0 . . 0 0 . . 0 0 . . t!I 

• 0 • 0 • ..... 
0 • O • 0 . . . . . 
..... 

/; 

227 

....., w-f/4 t'ltlordin. 

_fJ to_ .., UJ . JD .. ,. t,,() 

Figure 40 Melting .point 
for 1,3-Dinitrophenol·II 
by extrapolation of curve 
in a two component syst~m 
with 1 1 2 9 4-chlorodinitro­
benzene •. 

- --- --- -- -- - -------- ----- - -
--------------

• -wt ~:Brr.nl 
o ~ ., M 81 • mo 

Figure 42 Similarly for 
l-Brom-2 9 4-dinitroben­
zene: Benzi 1. 

0 0 0 0 0 . . 
·a . . 0 . 0 . 0 . . 0 " 

" . . 
Figure 44 Ordere~ distri­
bution in mixed crystals. 

0 0 0 0 0 . . 
o o o o a . . 
0 0 0 O Cl . . 
0 0 0 0 0 . 
0 0 0 0 0 . . . 
0 " 0 0 0 

. " . 0 0 

0 . 0 . 0 

F.:.gi;:-e 43 Statis·tical 
c.:.strib~~ion in mixed 
c:-ys-::als. 

Figure 45 Interstitial 
solid sol\.:tion, 
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h-
8 _.,_ __ ---
: -f.& . 

-- ----~ ~. ·'. .. 
R'· ~{;,,I 

Figur~~46 Schematic addi­
tibn compound composition 

. · aia'griint~· 

Figur,e. 48 Mixed fusion 
( cont'.t.2t _prep). 

~ . ·'•: .. 

II• 8 

R C-C.. S 

B 

!\ :r. 
:..:a,......; __ 

j £2 

.._u.-_,.,. 
£. --,,-- c.-.:... 

Figure 47 Sintering 
temperature (S.T.) 
according to A. Stock • 

.. 

. . E ,._ 
Figure 49 Schematic 
simple eutectic diagram 
and corresponding mixed 
fusion during heating to 
just above the eutectic 
melting point. 

Figure 51 Phase regions 
in portion of a eutectic 
system, 

tem;:e:-ati;re. 

~~ ~ ~::~~~.~-

~- "?·~:t; 
. . ... .. "'t·· 

; !:'--.~~ 
; ···-~:·.o:~ 
~ -:._ -.:, 

. ~ -~· . 
. ~lei~ . 

Figure 52 Phenanthrene: 
2,4-dinitrophenol mixec 
fusion with molecular 
acaition compcunc. 

UM00013570 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2316 of 4460



fl C.:m,. lJ 

£., '! !1 

__ i. ___ ,..- £;~-- ------
' · I I [ Rc.,.,,,c_' I ' B 

figure 55 Composition 
diagram for nicotinic 
acid amicie: decame­
thylene dicarboxylic 
acio showing two mo­
lecular addition com­
pounds. 

229 

b 

Figure 53 Schematic mo­
lecular addition compound 
system and corresponding 
mixed fusion auring heat­
ing just above ~ 2 • 

... , 
"' 

~,t~ ~~~kti--· t:;~f:~:~ -:·l 
~~ttt~ .. 
t~_;_,~l~-- ,., 
·• -·\::!0:-"'- :Z:.a'r; - 'h I :.•'-.!.1.~ a.bd ,~ ..... 

. 

""' .. 
. . .. 

':. ; 

. . .... , *': ~ ... :; ~-- . 
. ~'-!' . . . .,,.,._ . 

{~:.:-~ ~ ....... ~-. . ' 
~~ ..... 
: r,......,;i. . 

-· · .. 

.-,: 

.... 
•",J 

~::; .. ··-~, 
. ;, t'!i\· . . . • . ...._,.,. 

ncne. 

:igu~e 5C Two ~clec~lar 
addition cor.?ouncs o: 
ceca~etr.ylene clicarboxyl­
ic acic: n:.co-::.n:.c 

~ . . . . acic a.:-::ice. 

C 

.... 
·" . 

.., ~. 
Figure 54 2 9 4-Dinitroto­
luene: Naphthalene mixec 
fusion with 1:1 molecular 
addition compound. 

.. 

f 
Figure 58 Sche~atic peri­
tectic syster. showing ar. 
incongruently ~elting 
adc.:.ticn co~~ound anc the 
co~responcin& r.ixec fu­
sicn just above the eu­
te=tic rneltin~ point. 
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'; ··: .· 

--.,-£ ----1 
I' 
I 

11 Cone • .'• ll 

Figu~~J~~lhe limiting 

:,· ~~i-t~;l!:%{:1: .1n~~~:~~= 
· en t l:}''.'.'. riie l.t in g add it i on 

r;~t;:f l;!;;;t ~ t!;~ ::; it 
__ tion cofilp6und. 

.· .. ,:Jrl[tL 
-~_1ff_' : . .fft1-,.7.-.; .. . ,_:.· . • . < '. ff Pl(!/t -- ·• 
lfif;l§:1/'. -~~· 
9.1}t)fr\1 

l'o/11/l11 : 

IJ1 

• IJg 
... •····· . ,, 

l ...... , 

Cone. 

Figure 62 Evteetie sys­
tems between stable and 
unstable polymorphs • 

. % -
' ~.J 

I'~---- - . . . . . ~ 
Figuri 61 Immiscible 
li~~id phases in the 
system acetamide: 
benzil, 

lo 
,' I 

E ' , I •r: 
v Cone. a 
Fi~~~e E3 Ur.s:atle ec~i­
li~ i~~ in tie atsen~e oi 
n"- eatic:'l of -::he stable 
aC~ ~icn CO~?C~nc. 

R Cone. 8 

_ I ,, H~ 
Figure 60 Schematic 
composition aiagram for 
a binary system melting 
to give two immiscible 
liquids s1. s2 and the 
corresponding mixed fu­
sion at a·temperature 
just above mn,. 

R 

Mixed Crystals,AB 

Figure 64 Roozeboom Type 
I isomorphism; schematic 
cornpositio~ diagram anci 
corres?cnling ~ixed fu­
sior. at a temperature 
jcs"t a~ove A. 
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11., •• 

A 

Cone. 8 

Figure bb Roozeboo~ Type• 
I I I isomorphism, schema- l•c 
tic composition diagram 
anci corres?onding mixed 
fusion at a temperature A 
just above min. 

R Cone, B 

·1 I 
~ixed Crystals.Ali Mixed Crystals 1 AB 

Figure 65 Roozeboom Type 
!I isomorphism; schematic 
composition diagram and 
correspondin~ mixed fu­
sion at a temperature 
just above B. 

I, -~ 
+A Mixed+B Mixed 
Crystals Crystals . ~ 

Figure &9 Schematic Par­
tial solic solubility 
composition ~iagram (Type 
IV, Roczeboo~) with the 

-~- ----~~:-
. . 

n 

I, 

--.,; ;;;;] d 

·~&~ 
corres~onciing mixed fu­
sion at a temperature 
ji;s-: a::,cve A, 

• tl 

- ==-···· .. 
::;......a""~-c,..rt~-

-~::::;.. 7. . ~:: ~.::..: 
c7 Ty;::e I Rocze-

:::==~ system for pro 
'.:-::-.e-:::yl;i;tyl: m-;;, 

ac 

yl­
ty!­
C. • 

~ 
-~~ 

Figure 68 Type III 
Roozeboc~ system for 
al2.yl:l:.i;tyl: ciii:;ro:pyl 
barbi-:~ric acic., 
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II I, C 

~ 

Separation • Cone, B 

re.gio.n 
Figure· 73 Separation of Figure '?4 Parallel 
mixed crystals at low isodimorphism. 
temperatures in a solid 
solu-tion system. 

+A Mixe'cf+B Mixed 

;~~ls 
.•-. . 

.£ 
figure 72 Schema.tic 
?art.:.a.:. solid solubility 
cc~r=sition diagram 
(Roozejoom Type V) with 
the corresponding mixed 
=usi=r. at a temperature 
:~st above m-E-1, 

llz 

__ ..,,...,a, 
~~"""':'~Mri 

.,. .­,,. 

Cone. B 

Figure 75 Crossed iso­
dimorphism; Type IV 
Roozeboom. 

Fi~ure 76 Crossed iso­
di~c~ytisrr.; Ty?e V 
Roo zei;,ccr.-., Cox-,c. 13 
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" R Cone.· B 

Figure 77 Isodimorphism 
of dibenzyl: azobenzene. 

SI 

/( ~··· . 
_..o~.,.,.. 

0,1~--~------· 
Cone. 

Figure 79 Isomorphism 
in the system diphenyl­
ene ;··oxide: diphenyl­
ene ',sulfide. 

II Cone, B 

Fig~:-e Bl Sta~ilized. 
i~:e:-~ediate phase with 
t~c peritectic points, 

r:: Ccnc. E 

E'.: S-:c;.bilizeC. 
.:..r.:e:-:::ec.:.ate ?hase 

Cone, 

R Cone. B 
Figure 78 Three inter­
secting mixed crystal 
series. 

Cone. 

Figure 80 Isomorphism 
in the system dianisyl 
oxide: dianisyl sul­
fide. 

Figure 82 Stabilized 
intermediate phase with 
one eutectic and one 
peritectic. 

Cone, l, 

Figu:-e 84 Stabil.:.zec 
ir.terrnediate phase ~it~ 
a r.:axirnum. 
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a . ,:i~ .. ~ . • ,_i,.._...,.,._ 
::i ~-~~ ,: . 

C 

. . . .· -· ,,.,;.: '· ':·. 

~. -- ~ ;,.-; . . . ; ' 

. " - . -~.r.: •.. _ . 

. ..•. : 
Fig~~~ 91 Ptimary den­
drites on slow cooling. 

Figure 90 Rearringeffient 
of rings and .. spirals 
during meltinE of NaN0 3 : 
KNC 3 , · 

Figure 92 Changes in 
oendrites on further 
cooling, 

UM00013576 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2322 of 4460



r,;.-;~":"t. 
:.:.··--~ ~ :· .. 

~~:·.; . ' -!'£..a.--~- .. 
,,_. 

·.,•.~y·:..·. 
-~ 
J ~.- -~i.\ 

~~--

Figure 95 Progress of 
melting. 

~~. ;,:ii,;. 
Figure 94 Beginning of 
melting of zoned crystals 
with formation of spirals. 

' ; .. 
I. .. ,·'. :;. ,. 

I/ •· 
' r...i . " 

.. 

-· Figur~ 97 Uniform mixed 
crystals of phenanthrene: 
anthralcene. 

R 

.t 

_Ii 
Figure 99 Projection of 
3-dimensional melting 
point diagram on the 
concentration plane. 

Figure 98 Rearrangemer.t 
of spirals and rings 
during melting. 

I 

Figure 100 Typical cros­
section through the 3-
dimensional diagram (I 
in Figure 99), 

JI 

Figure 10! Typical cros­
section through the 3-
cimensional diagram (I~ 
in Figure 99). 
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.Z.••!>nirt'VplWnM -

Figµre io,2,._' ·r?_r.ee~Compo­
nen~ cbmp6~ltion di-~ram 
2 4-d·i:itr:opheno'i: ac·-• ,.. . ' 

etanilide:benzil. 

Figure 106 Refractive in­
dex of the melt of ce-,rf-, 
and S-hexachlorocycloheY.­
ane cixtures (glass pow­
der l.5101). 

·Figure_ 103 Th,ree-Compo­
nent composition diagram 
s-trinitrob~nzene: ben­
zil: fluorene. 

°" .---------------~-----

Figure 105 Refractive . 
index of the melt in the 
system cycloform: anes­
thesine with glass powder 
1.5400 • 

.... 
210 

f,0 

1611 

/ 

,, 
.,,v 

/.,,. V 

.,v ,/ 
/ 

/' /,, 

V -? 
/ V 

V - wt% l,,bo,,i, 
~O JO M ti U U ill U H fll 

Figure 107 Ref~active 
inriex of the melt of 
mixtures of uliron: 
eubasin with glass pow­
ders l.~898 and 1,6010, 
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/:, 

I 

wt-;~ 'Porto .. ,,;,., 
II 211.J# lfll NI/ID llJ flD SD fllD 

Figure 108 Atropine: 
papaverin. 

Brnursjurt 1/.l~i11H 
II, 

L,...-
.•. It 1---",... 

.~ r~ I~ 

7'it _,,,v I I 
·, i,.-r - wt% M-,i,g,·,'I 
, ~ ~ (A u ~ 

Figure 110 Benzoic acid: 
' nipagin M. 

Nip•,ol:S1./i:vlsi·u,t ! I / 

I X 
1JJ 

JSD 
l"C I/ 

__ .• fo/ I 
, .. - ... .,,,, 

,::v V 
I ,-wf7oJ.t1i,ylL 

D Ill fO 6Q ID 7/JII 

Figure 112 Nipasol: 
salicylic acid, 

0 JQ 89 c, 

Figu~e 114 Benzoic acic: 
dulcin. 

... f"r I 

uo 

.... 
I I I I 

I I I. 
J l ' I I ,, I 

.J I J "'i 
I J· ti 

ffO ¥ l 8' q . ' . 1 

-
GO 

L I I I 
I 1 I i 

I J I J 

I I ,. 
I/ ~ - wt).A:-lr,JIMt,, 

r.: 

Figure 109 Trional: 
novatophanek. 

0 1/J lfO fA ID 1IIJ 

Figure 111 Nipagin A: 
Salicylic acid. 

(I 1fJ l/0 

Figure 113 Benzoic acid: 
salicylic acid. 

&tt.y/1ir•l',lktt,a•:Amor.;l(-Jinilr&flh'II 
1.i6 b!JdrdlOff 

O 10 I/fl Ef 80 11:1 

Figure 115 Methylpropyl­
ketone: acetone 2,~­
diniteophenylhycrazone. 
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. ,, H » -~w-·:.u··: ,,..,· n ::,'• ·" ,-

Figure 116 {t.piie't-tihine: 
Codeine. hy4Tci_c:;hltiri•d'.e . 
( a~l -~;xed_ ·iw,.(if eqtiai 
weight~ :of,;•)sa:Jj:iphen) • 

. :·· .. i ~:-:::~rr._,1~,/- . r . 

:1~t--r:r---r"--r-_._~lt~'.fL;;.,;._ """., '""),_; _,.;._~ _ .. ::-.-' . ..;.... uv--. 
· Yis/f,:._,,;v 

"'1 ✓-· .. [{:; 
.... V , .. • •·. , . :,1\:{i: .:... i.,fo/.~;;,-,; s.:-A'. · 

·41 ··'·a .. '~ .O"i'JD ··fD--'ID,,·•etJ-- go If/II 

Fi gµre'· 1'18 c·a-rdiatcfle: 
Caffeine ( al-:1. mixecf with 
salophen and acetanilide). 

.., 1·d .. , :_...... ,,, 
,,, I "_.,.,,,. .,. 

"!_ .,, V 
" ... 

I I 'i'- / 

l - .i... '~~t % '1H-n4_,-.li,. 

• u ".-,u u ~a~• 

Figure 120 Eutectic 
composition diagram for 
~actopheniie: ph~nactin. 

n•r--,---,---,-,---,--,-..,..,--~­
"C 
••r-+--t--l--'-t-+-/r--!1...-_;_-h,L:j 

"',,'--°";::--::--f..,:--oJ~...!.,:--,.L, ......J.,L..u.L.-.,LJ,.. wt_,.,,___ 
F:gure 122 Mixed fusion 
of "'-trinitrotoluene: 
fluorene with admixed 
glass powde~ l,579~. 

ft 

"" 

a, 

ao 

re 

•' 

V 
V 

V /., / 
.. ~r ·v 

/ I• ,; 

V ·' ','j~ .,,t, 
·v 

/ ~/ ,; 

.. V / 1-' '/ 

. ;_ . W t ' H•rAolinhylretNarid • S • 
111' 10 » .0 ID · · 111. JO 111 IIO U 

Figur_e l'.1'7 'Aiypine hydro­
chloride: ·narcotine 
hydrodhlorid~ (all mixed 
with e~~ai weights of 
salophen·).~ 

~;~ ».~ ,9 -~·» -~~ -
Fi_gure· 11·9· Thiosinamine. 
azobenzene (.tll.mixed • 
with phenylethyl urea). 

"" 'C .,, 
!/ 

,,,, 

' ,,$, / ........ -r-,..._ v _... i..-

"" 
I'): .... L,,' ..,.. 

., 
,, 

,v \ :/ 
v--
• • II .. '"' Iii ., 

.,.,.,. ... z.1,.,,,,,,,.,,,,_ Ill M llil • 

Figure 121 Mixed fusion 
of phenacetin: benzamide 
with admixed glass pow­
der 1,5301, 

t:u · 1 J±LLim ., r~: 1: ;=~--;- I ~~-~~ I 

,,LI. "JZJ: I i i I I 
• &: ;.• 4' w+ :~ .1:!:.~:}'_ I.I &, II t:J 

Figure 123 Dibenzyl: 
azobenzene with glass 
powder 1.5794. 
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IV! 
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n 
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Figure 124 Acetamide: 
acenaphthene with glass 
powders, 1.q339 and 
1.5898. 

d 

' 
' . --- --- --~ ... ---- .... 
I 

' 

M £ 

b C 

Figure 125 Schematic 
eutectic diagram and 
corresponding behavior 
on .the hot bar • 

.. 

Figure 126 Oriented 
overgrowths of q~i­
none on pyrogallol. 

I· 

Figure 128 Oriented over­
growths of hexaethylben­
zene on chloranil. 

Figure 129 a) Dibenzyl: 
stilbene according to the 
literature. b) same ac­
cording to Kofler and 
Brancistatter. 

a 

1 
A·l'"" yl: I., otwnzol 

,. ·r 

.,.,. 

It" till "' ..,, , '" ., 

Figure 130 a) Dibenzil: 
azobenzene according to 
the li~erature. b) same 
according to Kofler and 
Erands~atter. 

b 

N .... 
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8rr&,!4Unilin 

"'It 
I 

•• , 8,,u11l11niia ; k;rn.:,' 
1 . 

• 
u ···---·--=.. wt 't.b,:1,,,,,,r 

, p -~ # •. -

Fig~re 132 Dibenzyl: ben­
zalaniline with ~tabi­
lized intermidiat~ phase 
( Brandstatter). 

10---------------= ' ,~,. : ,.,~,ol 

flfl 

/Jo 

.. 

u 

c· 
Figure\/l.3,:(. Tol'ane in two­
compon;~nt ·:sy_,stem,s . w_i th 
a)s,,t il.oene., i. b ).azobenzene 
c)dib~nzyl and d)berizal­
anili~~ 1B~andstKtter). 

I 
I 
I. 
I , 

, . , 
I 
I 
I 
I 
I 
I 
I 

I 
I , 
I 

~ ;c ~ eo 1J1J a 

Figure 134 Benzaianiline: 
hydrazobenzene (Brand­
stat:ter). 

b 

d 

_.;.. wf ¼ ,,.,,.i 
Ill ... · II /!PO 

,6·N11phliio/:6•N1pbtfty14111ia 
uo I __ · ------ .. , 

('C • \ 
TIO wf "-' Nap/lfh l.lminl-------,:· 

D 20. ff 60 M 

Figure 135 p-Naphthol: 
p-naphthylamine (Kofler 
and Btandstatter). 

t . ~: ··- ·':,.}....:. 
,,,. 1.:._..,t~J-.... ...,,.__. 

ll W II II ,;,, 

Figure 136 j-Naphthoi: 
ft-naphthylarnine (Kremann) 

:t;·.~----·-·:-···--~d 
II ~ ~ • ~ V 

Figure 137 ft-Naphthcl: 
J-naphthylamine (Eryna­
kowsky). 
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.. ..,+~..,....,.....:.-··· 
a,, ... "' 

Figure 138 cx-Naphthol: 
.~-naphthylamine (liter­

.,. ature). 

Figure 139<.X'-Naphthol: 
~-naphthylamine (Kofler 
and BrandstMtter), 

SO ~+:: •·A'r:JtMo'- __ _ 

0 JD '1D fl() 6IJ f/11 

Figure 140 DC-Naphthol: 
P-~aphthylamine (liter­
ature). 

.. 
;,, 

io 

"' wi:: • ....,,,1.,.,.;, 

# "' .. ,, ""· -

Figure 142 J.i'-Naphthol: 
cl-naphthylamine (Kremann) 

Figure 144 Roozeboom 
Type V solid solution 
system-picric acid: s­
trinitrobenzene. 

Figure 141 o('.-Naphthol.: 
f-naphthylamine (Kofler 
and Brandstatter). 

C ;o I((}_ 60 IQ lJ!I 

Figure 143 p-Naphthol: 
Oc::-naphthylamine (Kofler 
and Brandstatter). 

Figure 145 Stabilized 
intermediate phase for 
picrylchloride: s­
trinitrobenzene, 

·" 
, , 

le ~, -i•T-:. ,.'L,;,,;1n'4•zd .. , 
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Pilrrylrhlorid: Pii.r,'nsiiun· 

(J JO f;D_ 00 .. • 40 ft>O 

Figure i4~ St~biliz•d 
intel"mediate· phase for 
picr.ylchloride: picric 
acid,. 

Jl. 
Ir 
F 
'1l 

,,. ,,. 
.;;~,-, . 

. .,,-? 
. .-;,.;,, . 

·: ... •;·~·..,, 
· ...... ~";JI' ,.•'.,·:; 

~;/~,(/. . 

-:-'" · -,.,:._ ,: -- wf , % .lJiktyl/Jromid 
0 20 ' .. f;(J 60 (J(} 10(1 

Figure 148 PicryTc:hlor·ide: 
picrylbromide. 

2. t,-!Jinil rocl1k;.•brr.:r::.' : 15-),"ni.'ro!nnz cl I 

1 

... -· ,, . .,.-· 0 

.,,..,.,.··· 
.... ~--

:;.,.t:;.._...,,,..:.·•;..~ _______ ~ to 

- wf % f,3-P,nilrobl'nzcl 
0 :o hD fJ(J 8fJ fDO 

Figure 150 Stabilized 
intermediate phase for 
2,4-dinitrochlorobenzene: 
1,3-dicittcbenzene, 

Ai<rylchlorid:a. -Trinilrotolvol 

"JD • 
JJ •• 

-wf.'¼o1.-lrinilro" luo1/ 

O 2.0 _ ~() . 6IJ 40 f()Q 

Figure '147 Picrylchloride; 
s-trinitrot0·1uene ( Kofler 
an~ Brandstitter). 

, ~ ~ » ~ » n P ~ K n 
kaf.J'l'....--.-

Figure l~~:Picric acid: 
styphn.ic acid .• 

· 2,4'°Pin,1rodr.;;,•im,zo/: l, ',-bt"r.i/rololuol 

-h· I 

1 
611 

'10 

. 20 t;O 60 40 f/1() 

Figure 151 Stabilized 
intermediate phase for 
2,4-dinitrochlorobenzene: 
2,4-dinitrotoluene. 

-;,t,.l;,",,,i,.,d,ltvi,,.,,,,of: 
2, rl)i,riJ,..,,,,,J;,, 

m 

1111 

Figure 152 Stabilized 
intermediate phase for 
2,4-dinitrochlorbenzene: 
2 9 4-dinitroaniline. 

0 :20 4,D 00 l!JO 
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1. 2, IJ.(h/ordinilrobrnzi:I: f. '2, 1/-Brcmdin_,"Jrcbenzol 1 w ~ 

I) 

ft 

- wf o/. Brom:Jinilrabim.zol 

JO i,O tJO 80 

Figure 153 Parallel 
Isomorphism for 1 1 2, 
4-brorndinitrobenzene 
( all type I Rooze­
boom). 

• II II# , M l'O OIi 

Figure 155 Roozeboom 
Type I isodimorphism 
for p-chlor-and p-brom 
benzoic acid methyl ester 

,.J:,,,...,,j,d1>u.1.ol : p-b':jodwnul 

L 
I' JO .0 63_ Ill ,oo 

Figure 157 Roozeboom 
type IV isodimorphism 
for p-brorniodo- and 
p-dijodcbenzene. 

Phrn,ntllnn: flu,nn , , 
' 

~ ,/·-~:, .. ,.·---:-<::?'\\ .. 
· - wi -:.fl.:l)rrr, 

1· lt' fJ GO IC t,J 

figure 159 Stabilizec 
ir.termeciate phase £or 
phenanthrene: fluorene. 

f 

1'00 M rs-----,.----,-, ---..J.,, 
Figure 154 Roozeboo~ 
Type I isodimorphism 
for p-dichlorbenzene:· 
p-dibrombenzene. 

p-BrtJllldN/uilid :r{};/11r,ulani/id 

170 
IT . _______ _ 
:..----:-:::-:------

-------,------
11/J 

DlQ f0 t/J U 1/IIJ 

Figure 156 Parallel 
isodimorphism for p~ 
chlor- and p-brom 
acetanilide. 

I JI) "° 1, 83 flt) 

Figure 158 Stabilizec 
intermediate phase for 
cinnamic acid: hydro­
cinnamic acid. 
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fhtnenthrtn: Pyrt11 

-------
, I 

-( 
I 
I 

q ZJ . . 'H . 6fJ ·GD lflJ 

Figure 169 Stabilized 
interme~~ate phase fbr 
phen.'arit.hren·e.: py,rene. 

I 

lz:t 
I • 
1-wt ;t. Hll'hpl.iniva,,11n. 

I 11 td OI U P, 

Figure 161 C~ntinuous 
solid solubiiity with 
maximum an~ -inim~m melt­
ing mixtures·-for. met.'.h.yl­
buty lketon~: me thy let'hy 1-
ketone-t~ ~-dinitrophenyl­
hydra.zone.. · 

/lfJ 

_.._-,;,.._...___.__ __ __;J' 
"', l'/1 ., MJ • 611 's:J() 

Figure 162 Binary com­
position diagram for 
r-: a-hexachlorocyclo­
hexane. 

,,,, __ .....,..,_.,..1,<--_;'--------J 

.,, ---=t-'~- '··---- ---- ----.. .. .. 8,, -- -l!Jlt ... llrs. 

«o ,., '° u eo .., 

Figure 163 Binary corr.­
position diagram for 
5-: a-hexachlorocyclo­
hexane. 

IO 

*l--:~-.:-+fi'-!--_;1-----1 
JIDl----i-

IIJl---+-=,~!.....c....J.. ___ ,_
1
,.., 

o a ~ 111 ,., fo:il' 

Figure 16 ~ •,,Binary com­
position diagram for 
'Y-: ,0-hexachlorocyclo­
hexan.e. 

, 

--"il-~»n:n.zJ 
111·'---~---;;;---~=__._,,___J ·p ~ Ill . 

Figure 165 Methylace;_ 
analide: veronal. 

/•c 
nl) 

D.•• 

K 
II) 

Figcre 166 Dinitropi­
pera~ine: veronal, 

fl/() 
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,,, 

1() fll 111 &J 

Figure 167 2,6-Di~ethyl­
pyrone: veronal. 

(I 

J-Trini°Jl'ob,nzo/: /]uo,rn 

ZII ,,.1,fJ II II 

Figure 169 s-Trinitro­
benzene: fluorene, 

- r.t: 
'· ,,, 

... 

.., 

H ..,., II .. ,., 
Fig~re 171 Picric 
~:-,enanthrene. 

aciC: 

Grrnz.+oln/;in : NirolimiurrBmid 

If, 

I 

I 
2:,1 

I 
I . 

- wf 1, A~ii7.,. 

(I » , ~ ~ u ~ 

Figure 168 Pyrocatechol: 
nicotinic acid amide. 

,.. 

,,,, 

,.Trin,lrol>rnul: hMI,,,,..,,,, ,., 

I ll U M U • 

Figure -170 s-Trinitro­
benzene: phenanthrene. 

Figure 172 Picric acid: 
cx.'-naphthylamine. 
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li1t1tsi11rr Nilco:insiun•tnitl . f . . . . . . ---
:mrt' . 
;u, 

' 20 l(O, 6D . llJ 1f/D 

,a 
0 lO fD 60 _u IOI r . ure 173 m~Nitro lg . . . . 

•~ ac::·id· n1cot1n1c benzo1... ~ 

acid ·amide .•. 
Figure 174 Cinnamic acid: 
nicotinic acid amide. 

II 
t ., 

a 1_/· II •U IN 
I 4'1} ...,,.. :: ~,,,,,,c.,trrltilt ~ 

figure 175 p-chloroceto­
phenone: pyrocatechol. 

.. ___ .:...........;.--r:--,--, 
Aaf:1::-Af :«·-Ttjwfrpt#!ua/ 

Ill 

uL-..l.--+18:---i19;---f,u,""°"iilJ/J 
II LfJ rrl .~; !Mtr,I . 

Figure 177 Both m~difi­
cations of acetamide show 
an inflection in t~e com­
position diagram withs­
trinitrololuene. 

Cl1 1/J IO tllJ 
wf-3/. !,r.:tl 

Figure 179 Acetarnide: 
benzil 

1J~,.~=1-1-":·(2·!f•ri'' 
i••y}•P'"f"IJRSaurt-fll\ 

t;.lt 
1
'' ~ Hti- ",~ 1➔-Si.nt 

0 ZJ tv W Iii tfJO 

figure 181 True racemate 
(+)-: (-)-a(2-na?hthoxy) 
-propionic ac:id. 

111---.---..--------
IJIJ lfuplllhtJltn: Hmrt:in 

bJ rtJ f/1 Ill f)(I 

wf.f,lu;ron 

Figure 176 Melting point 
curve for naphthalene: 
resorcinol showing an 
inflection • 

llfJ--------.------
1# l,ca:::::'--_._....,..r-_-+--+-----1 
10 l,;.__:_L:::t:::=±::=~...,___J 

. ,. ,. 
5t!Q rG UJ . II) 

, wT-f. p-ll1n,plt 

Figure 178 Acetamide 1 
shows an inflection in 
the melting point curve 
with p-nitrophenetole; 
Form II shows two irn­
misc~ble liquid phases. 

8/J 

1Z/J 

""fJ 

rx, 

IQ 

I/J 

1/J 

Aremmitl: P-H:1;,tJh:.\':"ICfr-jl:.'/Ju 
, cs1T ..... 

/ .. , 
I ' I 

I . \ 
I I \ , n,mun;.sliktt4 

I I I \ 

' I • I 
,-- . :ti l 

',,..f!-r;'·i I I I ~ 

I i' {, i 
,!D fl} 61} &:J 

wt -~f/J-ll::pllthclm,1.,. 

figure 180 Acetamide: 
C-naphthol methyl ether. 
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._lf:i. % r,1-sd-
D ZD ,o iU ID t/J8 

Figure 182 Psendo· race­
mate (+)-propylsulfide 
succinic acid: (-)-butyl 
succinic acid. 

l 

Cone e 

Figure 18~ Abnormal phase 
sepa;ation in simple 
eutectic systems due to 
supercooling. 

"' 

Figure 186 Comparison of 
normal phase regions in 
binary systems with dif­
ferent types of quasi­
eutectic syncrystalliza­
tion. 

~ d M ~ ff 

Figure l&E ~a?hthalene: 
oe-naphthol. 

IJ ~Eut. 8~£ul. 

A 
1
l' C.01'.:. 8 

Figure 183 Normal phase 
separation in simple 
eutectic systems. 

• I 

/ : .... 
/ I ', 

I ;·-- "• 
I . ' 

I P 
Cone. 

Figure 185 Quasi-eutectic 
syncrystallization region: 
type A. 

II .. .-, fl ' £1 rGI 

Figure 187 A~obenzene: 
r;,t:-naphthol. 

"I-----'~-------; 

:~ 
·1 § 

.,) - •✓, ... l."r#A°ltl J. I. 

, r. .,, "' eJ ., 

Figure 1E9 Benzil: 
acetanilicie, 
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.. 

.. 

-wt,.,_,_ •.___.__...___...,__.,.,..._~ 
,, ••• ~ I!' ., 

«-TriRilroto/11a/' 111 /)iailr&h11 ul 

Figure 191 Acenaphthene: 
Benzil. 

I ll CII U 1 1:1. .0 

Figure 190,'.Ammonium 
nitrate: etijyiene 
diamine di~itrate. 

1lO P!irem!t/no:.f.,ffonef 

ttJ 

-· 

;.;; 

· Sc8, 
iii b·c 

0 10 lfQ 

0 ID '!J ~ IQ l;;fJ 

Figure 192 a-Trinitroto­
luene: ~-dinitrobenzene. 

..:~:~7' :--t~.:;~~~::.a ~ 
.. ' ) 

. ~ ... _ . ,· :::._ .. ;'" ~ . 

-.·~"" . ~·. 

,;a 80 lfJO 
Figure 194 
sulfonal. 

Pyramidon: ;ff 
....~"! 

Figure 193 Anthracene: 
2,4-dinitrophenoi. 

e .,..,~ 

. , lllllli~DIIUillff e •'° iC'.:i 
Fig · .. · ash-eutectic 
syncrystallization of 
acenaphthene with 40\ 
sulfonal. 

o 10 ;c 60 so 1ra 
Figure 197 Type A quasi­
eutectic syncrystalliza­
tion for diphenyl: acet­
anilide. 
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... ~ 
.JD TI: -wt.~J.m. · 
· C 10 'iO 60 .. 80 · 100 

Figure 198 Type B quasi­
eute~tic syncrystalliza­
tion for Acer-m-toluidide 
acenaphthene. 

t?,.::rrinitratoluol:AnJlflusin 

0 10 · 'tO {;0 1i,O 
Figure '200 Sync::rystal­
lization regions for the 
addition compound system 
of s-trinitrotoluene: 
anaesthesine. 

~d 

'~\ \\ 
figure 201b. Syncrystal­
lization regions in the 
ternary system acer.aph­
:hacene: azobenzene: 
tenzil at S0°C, 

t°" 
1/01----~'r'---:----i 

:5.8. .J. 
20 - w1 % b,,,I!. . 
G lO '10 iO lO lfJO 

Figure 199 Narrow 
syncrystallization region 
for azobenzene: diphenyl. 

F~gur! 201a. Sync::rystal­
lization regions in the 
ternary system azoben­
zene: acenaphthacene: 
benzil on supercooling 
20°c. 
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llcrtonilid 

J..'1-Ci111/r.lpmno{ :· "/lin.·'S. · 

Fi~ur~~~6i, Sy~6~ystalliza• 
tion ~~gions{in the ter~ 
nary system:.2 1 4-dinitro­
phenol: ,ac::e,tariilide: ben­
zil. superc:ool'ed 20°C at 
so 0 c., .x=the_. ternary eu­
tectic: composition accord­
ing to: :Tamma:nn:. 

... 
g IC fl/ Ill Ill 1l1I ~, . 

cs :J_-0-v'J.lni,I ~I• 

:• ,tk (,_ 

D 1' lfflUlll 

Figure 204 Isothermal 
crystallization velocities 
of the primary and secon­
dary crystal growths on 
supercooling 45°C for 
anaesthesine: benzil, 

.. 

I 
I 

\..:,,ntr J 
Im~ ~.. ... ~ 

4111 Ill II 

I H Ill . Ill ~ 

Figure 203 Isothermal 
cry.stallization ,,velocities 
of the .pr.imary and. second­
ary crys.tal. g_r~w,ths -on 
supercooli1ig ·to_, 70°, 6.0° 
and· 50°-C fof ·acetanilide: 
2,4-dinitrophenol • 

I 1&'1:llllll1J 

F'igu.....-e 205 Isothermal 
crystallization velocities on 
supercooling to 40° and JO" C 
for a.zobenzene s benzil. 
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,, 
-·, 

I , 
... 
' " I 

10 ., .., 

b 

C 

d 

I ~ 0 · M. m 

Figure 206 Isothexrnal 
C"!j"Stallization velocities on 
supei'cooling to 63°and 60°C 
fo:r azobenzenes acetanilide. 

. 
, I 

, I ,._:_, __ 
4------

A ti"' Cc.ic. B 

Figure 207 Conditions 
favo:rable to the formation 
o~ crystal halos. 

II 

b 

C 

cl 

Cone. 

Figure 208 No:cma.l 
crystallization of a 
non-eutectic mixture. 

B 
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' 
1 

Azofouo/: Triana/ 

.i=..;..;;,;,,,....,----'-i-'-----,l.~--¾.:--.;:l 

. , 'j :'.i~.I~,:~,;{E;:;'}ktiiiij~;~~i;/~. 

n 

d 

Fi~· 2o?_:; ~6' f6~t.1on 
d~i:ng c:rystalliza~1onof a. 
supercooled ncil'.i~eutectic mix­
ture of a.zobenzene: trlona.l. 

S.8. 

Figure 210 Halo formation 
of type B.· 

Fi~J;•?7'.f:'°':'g~t:_~i~hine 
( qua.ba.1~} deca.h;rdmte. 

R
o~ -- - -
q-~~ 

~ 017t&- f:\ 
, ?>~~ 

:~~Cfe~' 
Figure 212 g-Stropha.nthine 
(quabain) octahydra.te. 

~"ll~\11--:,, 
~ ~ {JJ;'i-=v 
-~~~~c-J 

Figure 21J g-Stropha.nthine 
(q:.iabain) dihydrate from 
NaCl solution. 
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XIV. Identifizierungs-Tabelle 

:F.oc Suus~m 

14 m.:!iitrotoluol 

19 

16-19 Phen:,lhydrazin 

2i 

28,5 Guajacol ( = Brcnzc:i.techinmonomethyl­
lither) 

/ OH /,•)= 
\. I OCH. 

31 Thionaphthen 

32 3-Nitro-4-oxytoluol 

33 

. 33 o-Chlomitroben1ol 

Eutekt. Temp. mit 
D•N•~l:u.bol- Benzol 
ktbytw:ler 

-3 -IS 

3 -16 

8 

Az.oben.zol Ben.zil 

13 20 

IS, li 

16 18 

19 22 

flilssig fliissig 

Gla.s­
pulver 

Temp. 
oc l3esondere Xenmeicben 

1,5403 2S-30 Gleichgew.: l.:l.nge Spindeln. Stengel lu 
l,5li0"2 9-10 Waaser nur aebr wenig losl.ich. 

1,5700 
1,5611 

.~ 

14 
35 

.;,,) 

Kristallisiert aullerst trig, mei3t erst 
d. Kmtzen bei etw.o. -20" bis -30". 
Gleichgew, aehr trilg: derbe Komer, 
Prismen. In Wa.sser uo.losl.ich. 

1,5611 20-22 Haufig orangerot venarbt. Gleichgew.: 
sechsaeitige Prismen. Pla.tten. Stengel. 
Verandert aicb lldl der Luft :r.u fcin­
kristallinen Krusten (am Rand des Deck- · 
glaaes), die Hischen 30-400 achmelzen. 

1,5403 35-37 Gernch. Erstarrt in Platten. 
l,5299 50-52 

1,5301 41 Gcruch. Gleichgew.: Priamen. Schmelze 
1,5204 62--64 stark unterkilhlbar. Dimorph. (6). 

1,6231 
1,6120 

;1..;_ 

46 Geruch. Gleichgew.: Gela.ppte Bllitt,.. 
65-66 cben. 

1,5700 38--40 Gelb. Geruch. Gleichi::ett. trag: lan~e. 
zugespit:tte Stengel, hiiufig Zwill.inge. 

l,5i0<• 41 Gleichgew.: Korner. Schmelze unter-
1,5011 62--03 kOWba.r. 

l,1:i501 
l,~u3 

4G-4i 
65-66 

Hellgelb. Bitterme.ndel!!eruch. Gleich­
gew.: unregelmAlli~e Krista.lie. Scbmelzc 
unterkiihlb~r. uei Druck a.w da., Deck­
gla.a S phii.rolithe. 
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F.°C 

35 

36 

36 

36 

36 

37 

,B-N~phtholi<thyl:ithcr (=Nerolin Neu) 

(v)~ . ' -0-C,H, 
I . -,z~// 

A tochinol,.( = 2-PJ.icnyl-cinchoninsii.ure-
allyleat.er) .... COO-CH,-Cil=ClI1 /v, -

\)~/-0 
.· . , _,.,N· 

m-J odn.itrob~nzol ·-; 
,;J.· 

Bem:ylarillin 

. N0
1 

/\. 
!~ 

( )-CJI,-NH-0 
") . . 

-Entekt. Temp. mit 

Azobunzol Bemil 

16 22 

22 27 

12 17 

21 26 

20 25 

!?5 2S 

26 26 

Glas­
puh-er 

1,5897 

Temp. oc-

69 

Besondere Kenm.eichen 

Gcruch. Beim Auflegen sublimieren 
sofort Bliittchen. Gleichgew.: Plat.ten. 

l,5S97 45-40 · Ab 25° Komer. Gleichgew.: ba.nd-, 
1,6794 67-68 · f"ormigo K.ri.stalle. 

n·-

l,G4S3 28-20 ·GJeichgew. trig:, Komer, Pril!men. 
1,6353 6:i-57 Schmab:e unterkilhlba.r; kria~ert 

-aehr lAnssam in Rmetten. 
t\ 

1,5011 41-42 Gleichgew.: Stengel. 
1,5502 6~ 

l,C353 
l,6231 

43-44 ·· Geruch. Gelblioli: wenn briunlich ver- · 
66--67 fu.rbt, s.bsaugen. Gleichgew. t.rag: Pris- · 
~ :- men. Schmelze untarkii.hlbar. 

.. 
1,6011 43--44 Ab 300 TrOpfchell. Gleichgew.: Kilmer 

und BIAttchen. Dimorph. (i), 

1,5795 44--45 lilmig braunlich verlii.rbt. Abaa.ugen! 
l,5i00 67-68 Gleichgew.: Komer, Stengel. 

Sa.licyla.ldehydmethy!Ather 23 34 1,5502 37 
R'- 1,5403 q>. 

Gleichgew.: Kilmer, PriBmen. Schmelze , 
nnterkuhlb1u. I r ~o ,-~)-0cH, \ 

--3-S--Z-im-W--ure--b-c_n_z;>-·l_cs_;t_;c.r ___________ 22 ____ Z7 ___ 1_.5_S_9_7_• _4_6_-4_7 __ G_c_ru_c_h._G_l_e_ic_h_g-ew--.:-P-!&-tte_n._E_rs_ta.rrt __ ! 
1,5795 69-C70 zu feinstrn.hligen Sphlirolithen.. I 

39 

40 

0-CH=CI!-COO-CII,-O ;i:. ! 

p-Kre83.lol (= Snlicyl.s&ure-p-kreso!Ather) 

r-"- _/"-rn.-,:. n o ~ /.• 
~--f'' COOH~.{/ 

Benza.Jnccton 

0-CH=CR-CO-cH, 

!!3 2i 

2S 

l,5,00 44-45 Geruch. Ab zs• Tropfchcn. Gleichgew.: 
1,5001? 00-67,;; Komer, Pla.t.tcn. 
l.i;.,i• 

U:i7!J5 
1,5,00 

Genich na.cb Cumarin und Rha.ba.rber. 
Bei gelblicher '\'enau-bung umk:ist&lli• 
aieren a.u8 AlkohoL Gleich:;ew. trlig: 
Rechtecke, Prismen. Scbmclze unt.er• 
kiihlbar. Dimo:-ph. I! 300 (Si, 
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• 

F,°C 

'° 

40 

41 

41 

41 

Subst.anz 

Nicotins.5.ure-methylester 
{Pyridin•/J•c:irbonai.lU'e•metl.iylester) v~-

N 

1-Ephedrin 

r'>-cH( OH)-CH(CR.)-NH-CH1 

~ +H,O 

Phenol 

P~on (=Tctra.methy!&thylenglykol) 

H,C>C-C<CH' 
:n.c d:a: bH CH. 

m-Ni.troben7.oesi ure-i.thylestor 

~o~ 
L N01 

He:mmethylenglykol . 
HO-CH1-[CHJ.-CH1-0H 

o-Dromn.itrobciuol N01 
I o-·, 

· 41,5 · n-Trideca.nsiuro 

CH,-[C1IJ11-COOR 

42 1-!ucntbol 
B,C-CH,-CH-CH(CE:1 ). 

CH1-H9--CE:1-ck-0H · 
42,5 o-Xitrobenzn.ldcl1yd 

42,5 

43 

L. 

Eutekt. Temp. mit 

Azobenzol Benzil 

15 30 

31 33 

25 19 

34 31 

26 28 

39. 38 

25 27 

33 39 

32 37 

31 31 

!!9 

Glas­
pulver 

1,5002 
1,4936 

1,5204 
1,5101 

1,5-103 
1,529!) 

1,4339 

.l,5299 
1,5101 

1,4339 

Temp. oc 

255 

Besondem Kenrueicl:um 

03--65 . Ab 25° Korner, Blii.ttch~n. N Adem.. 
69-71 Glcichgew,: Ba.I.ken, T&!eln. Emtarrt 

sp.hi.rolithisch. 

43 
63 ;..o 

35-36 
82--84 

-../7 

40-41 

48-49 
71-72 

.,1. ! 

80-90 

Sohmiht ... H- - ..... I 
Hiipfen der Kristalls. Gleichgew.: ~or-
nor und Priamen. ·· 

Ge~ch. Ab 250 Na.dam. Gleicbg~w.: 
Komer und Ba.I.ken. 

Na.phtho.linihnlicher Gerucb. · .Ab 300: 
Ba.lken, Bli.tt.chcn. Gleichgew.: N 

Gleichgew.: eeohseckige, rechteokig~ 
B!Attchen Ulld Stengel. 

Ab 300 BI.Attcbcn. Gleichgew.: K!im!!r. 

1,5700 00-62 Gelb. Ab 300 Tr!ipfchen. Gleioligew.: 
'l,5795 42-44 dcrbe Prismen. Er.ste.nt stro.hlig. I 

l ~ 

1,4339 45 'Ober 32° Umw=dlung. Sd1:uelzpu:ikt 
meist un~charf, da.nn Eutcl.-tikum 2° 
tiefcr. Gl~ich~cw.: gele.ppte Plo.tten, 
Stengel. Eno.ntiotrop dimo:-ph (9). 

1,433!) 87-BS Gcruch. Ah 35° kurze, feino Nadelchen. 

1,5611 
1,5502 

1,5700 
1,5611 

60-51 
73-i4 

57-60 
80-81 

1,550!! ! ,,
1
~o E

3 1,4036 ., -v 

Glcichgcw.: unregelmli.llige Formen. 

Hellgclb. Gleichgew.: apindelfclrmige 
E.riste.lle. Dimorph. Schmcl:ze e:-starr1 
meist :r.u Sphlirolitlien von Il 30° (IO). 

Ab 3S0 Triipfchen. G!eicligew.: Stengel 
Ro.uten. Era~rrt efllt .bei sto.rkem Ab 
kilhlen. Polrmorph (11, l!!J. 

Genu:h. Gleichgew.: derbe Pris men U?l.1 
Platten. Schmei.ze u.nterkilh.lb11r. 

i 
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256 

F.°C 

43 p-Chlorbcn.zoesflure-meth:,lestcr 
· . COO-CH, 

)'\ 
tJ .~ 

Cl 

:Eutekt.. Temp. mit Glo.s- Tomp. 
Az.obeJUol :Ben:z.il pulver ° C 

26 31 l,5299 
1,5204 

34-35 
65-50 

J.. I 

Bcsondcre Kenmeiahim 

Geruch. Ab 35° Komer. Gleichgew.: 
Komer, Priamen. Erat.llrrt spbiiro-. 
lithi.Boh. 

----------------------------------------------1 
1,9-N onandiol 

H0--CH1-'-{CH1J,-cH,-0H 

43 V er:r.trumaldehyd ( = · 3,4-Dimethoxy-

. CH.~, . I 0 . benmldcb.yd) . '. · "/r. 
. ·. CH.O-~ 

43 p-Cblorphenol 

44 

38 39 

28 29 

fliillllig fliiBB.ig 

2S 2:1 

l,4339-
1,4584 

Geruch. Gleichgew. tri.g: apitz.e Rauten. ; 
Li11Bon, Schuppen. 

l,5i00 -40-42 Geruch 1111,ch bitteren Mo.ndeln. Gleich-
1,5611 62-64 gew. trag: Pla.tten. Erstarrt la.ngaa.m. 

;,.y 

1,5502 56-68 Geruoh. Ab 26° Tropfcben. 
1,5403 81-53 

1,5502 
1,5403 

; .. f 

47 Ab 35° Bliit.tohen. Gleichgew.: unregel-
65-66 mii.Bige BlAttchen. 

'\ (:: 

I 

I 
--«--L&-uri.nsA-.--::u-re-~------------3-li _....;._4-0 __ <_l_,4_3_39 _____ F ___ m_e_is_t_um_c_h_a._rf_, -dann--E-ute_kt_ik_n_m_20 I 

CH,-[Cll,J,.-C00H tiefer. Glcichgew.: nmdliche BIAttchen' 
und Spi.ndeln. ' ________________________ __..:;. ________ i 

44 o-Vamillin OH 30 tr. .29 1,5700 42-44 Vanillegeroch. Ab 300 No.deln. Gleich-• 

CR,0-~0 U611 ~:;.. .... , ~..i,1n. ' 

I 
44 Stynci.n ( = Zimtsiiure-cimiamylester) 30 34 

:> Q-cn=CH-COO-CH,-CH=CH-O 

1,6011 53-59 Leicbter Zimtgeruch. Gleicbgew. etwM. 
1,5897 83 ~ J tri.g: Bal.ken. · i 

t/ I 

44,6 Elnidinsiure 38 42 • 1,4330 88-90 Gleiehgew.: Rhomboide und StengeL 
CH,-'-{CH,J,-CH = CH-[CH,j,-C00H 

45 m-Chlomitrobenzol 30 31 

45 p•Am.inobcru:ylcyanid 3S 30 

l,5.'i02 
1,5403 

1,5611 
1,5502 

5G-5S 
76-iS 

," 

07-6S 
S!l-90 

J.~ 

Ditt.enna.ndcl[:t-ruch. Gleichgcw.: Pris­
mcn. lfalkcr.. Dimorph.. Schmelze untcr• 
kilhlbar (13). 

Gelb. Gleicbgew.: Prismen. Platten. 
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25i 

F. 0 c Su bst.llJ:I% 
.Eutckt. Temp. mit (llD,a. Temp. 

Bcsondcrc Kcruucicl:um 
, .!Uobenzol Bcnzil pul~cr ° C 

45 o-Nitrophcnol 

45 Dio.nisylsulfid 

46 

47 

c:s:,o-Q-s-c)-ocH, 

l-Phenyl-3,5-dimetliyl-l,2,4-trw.zol 

C,H1-X-X 
I II 

CH1-C C-CH, 
.\.✓ 

p,p'-D.iatliylbenzophenon 

31 

26 34 

fliissig f'liiasig 

28 35 

l,liiOO 
1,6011 

lii-56 
7i-i8 

Gelb. Ab 4.00 Stengel und SpiaBe. 
Gleichgew.: spindolfurmii;c Kri.stalle. 

l,GOll 5S-59 Glcichgew.: Pla.tten. Dimorph (14). 
1,58!!8 So-S6 

;l1 

1,5502 40-41 A!> 40" 'l'ropfchen. Gleichgew,: Komer •. 
1,5403 65-GG D1morph. : . ( 
1,5700 
l,6Gll 

,._,. 

47-4!! 
GS--<iO 

.~./ 

Ab 35° Komer. Glcichgew.: 
und Komer. 

Priamen: 

I c,H,-Q-co--(;-c,H, 
----------------------------------------------! 

47 Tbymochinou ( = 2-Mcthyl-5-isopropyl- 25 33 
benzochinon-l,4) 0 

II 

Cll-Q-Cll(CH,l, 

47 BemsteimAure-dibenzylester 34 3S 

,OcH,-OOC--CR.-CH,-Coo-e:as-0 

48 p-Chlorbemaldohyd CHO 

6 ) 
46-48 Aliva.l (= l,2-Dioxy-3-jodpropan) 

CH1J-CH(OH)-CH10H 

:s 

48 

48 

A.niasli.ure-methylester (= p-?i!ethoxy­
bcnz.oesliurcmcihylester) 

cH,o-Q-coo-eH. 

m-Kreoolcu:rbonat 

28 32 

42 44 

28 33 

·34 

31 

l,5000 53--<i4 Gelb. Geruch. Ab 300 Nadel.n, Stabchen. ' 
Glcichgew.: Blill.eil, Prismen. Erstlmt 
sphilrolit.hillch. 

i~204. 68-70 Gleichgew.: Pl.e.tten. Erstarrt aphii.ro-
1,6101 96-98 lithisch. 

1,5502-
1,5011 

:• ':I 

Ab 301' Bl!Ltt.chen. Komer, Nadeln, 
Sten~el. Glcichgew.: zugespitztc Sten­
gel, B:i.lken. Zersetzuag und Abschei• 
dung hochschmclzendcr Nadeln (ube-r 
liOO). 

1,5611 'i3-74 Gleichgew.: Spm.deln. Schmelze unter-
kuhlbm-. 

l,6!!03 66-Si 
1.5101 'iO-Sl 

l,l:iS9i l:i3 
l,5701'.i 6S--<iO 

1,52!10 51 
l,6204 . 7i-7S 

,; 7 

C.eruch. Ab 35° N adeln. Gleichgew.: 
Komer und Dalken.. 

Ab 40" Tropfohen. Gleichgew.: Korner. 
Schmclze unterkiih.lba.r. Polymorph. ( ! l, 
12). 

Geruch. Schmilzt und krista.llisiert 9ehr 
trlig. Schme!ze unterkuh.lbar. 
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40 

49 

49 

49 

49 

0 

Subste.iu 

Uretho.n (= Cnrba.m.idsliurcathylester 

/0-C,B, 

co 
.. 

a-No.phthyla.min 

Bromesaigs.ii.ure . 

CH~Br-COOH 

H ydrozimtsifure. 

. Q-c:a:,-en.-cooH 

Eutekt. Temp. m.it 1 GlM• Temp. 
Bosondero Kew:w,ichen 

Azobenzol Benzil pulver ° C 

41 42 

33 2S 

27 32 

30 33 

38 39 

32 3S 

< l,i339 

1,0598 

1,6231 
1,6126 

1,4683 
l,4684 

l,5700 
1,6611 

1,5101 

Ab ~ Sten.gel, SpieOe. Gleichgew.: 
Komer, Platten. 

63-64 . Ab 45° Stli.bchen. Gleichgew.:. l1i.ngo, 
Prismen. Polymorph II 3~,ill 20" (15).' 

70-'il Ta.feln. E.rs1;a,nt in breit.atn.hl.igoa,i 
;j. \ Sphirolithen. · ! 

75 
99 

Ab 300 Dlll.ttchen, Korner. Gleichgow.:: 
Plat.ten. Sin.kt ab. Stechender 'Geruch., 
Dimorph (16). i 

57-59 Ab 400 Na.dcln. Gleiehgew.: To.feln, 
70-81 Prism~ E.rst.a.rrt la.ngsam aphi.ro­

';. ::,.-lit.hiach.·_ Dimorph {17) • 

53---34 Ab 4QG Triipfchen. Gleichgaw-.: Stengel. 
Bai· web.em --·Erst.a.mm ·fematmhlig • 
Dimorph (18, 19); 

-. -;,:::-9--o--~N;:-:it-ro-:b-e_iu_y-;l-:chl-;o-n7·d;------------:3::2-:-----::3:::5--l:-,-:-56::l:-:l--:4-:-5-46--::-:---.A-:-:--b-300:-:-:--K:::-o-me-r ........ G-lm-.-chg-e-w-.:-B-a.lke-nJ 

i /~H,Cl 1,550.2 69-70 BIAttchen. Ha.~ 
~ r~ 
~ . " NO, 
~-:-::-:----:-----:------------------------------r;. 49,5 Cetylalkohol 4.2 
i CH,-(CHJu-CH.OH 

50 Phenyluretha.n ( = Euphorin = Cnrba.nil- 35 
BAureAthy lcst.er) 

o-:NH-COO-C,B. 

50 w-Bromaoetophenon 34 
/'-.,. 
~-CO-CH,Br 

50 . Thymol 31 

. (CH,),CH-Q--c:s:, 

6H 
50 N-Deiuoylpipcridin .23 

Q-co-NQ 
50 ,8-Brom.na.phthalin ... co-& 26 

46 

36 

36 

30 

30 

35 

1,4339 68-70 Gleichgaw-. etwaa trig: ge!&ppte For•' 
men. I 

1,5204 57-68 Ab 45o Stii.bchen. Gleichgew.: Ba.Ikea. 
1,6101 8.2-83 und Prismen. 

', .... 
,:;"" ~-

1,5700 54-55 Geruch. Gleichgew.: Pl.at.ten. Schmelze 
l,li6ll 76-78 unterkilhlbar, bei Erwil.rmen grob-

:;;.. ~ etra.hl.ige Krist&l.le. 

1,6101 44-46 Ab 400 Komer, Rauten und Sechsecke. 
1,5000 67-69 Gleichgew.: &utan und Prismen. 

).. '. 

1,6403 157-68 Gleichgew.: Priamen. Erst.a.rrt erst no.en 
1,5299 80-82 lmpfon zu Platt.en und breiten Str&hlen. 

~ ' ,,..._. 

1,0231 71-73 Ab 300 runde und gelappt.e BUttchen. 
1,6128 88-69 Gleichgew-.: dW!lle BIAtt.chen. 

I": 
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F. °C Subst.An: 
Eu:..eltt. Temp. m.i.t Glas• Temp. Beaondere Kennzcichen 

Azobenzol Benzi! pulvor oc 

50 .2,6-Dichloranilin NH, 30 .29 l,5i95 66-68 Ge!"Uch. Ab 400 N&deln, Komer. Gleich-

J'u-c1 1,5700 87-89 ge11·.: Ba.lken. Eratam z;u feinstrahligen 

~\ SphArolit.hen. . 

Cl 
V 

50 ,-.Phcnylbuttemure 30 35 1,5101 47-48 Gleichgew.: Komer und Platten. 

Q-c1r1-CH,-CH1-COOH. 
1,5) )0 70-71 

i 
I 

51 4-Chlor-l,3-dinitrobenzol N01 31 34 l,5795 62--03 Glcichge'lt".: viclilii.chige, kurze Prismen., 

/\ l,5700 83-85 Polymorph ll 43°, Ill 40", IV 35°, V 2s•, 

J...I VI 27", Vll 2!!0 (20). . 

~N01 

Cl 

51 p-Cyanbcnzoesiure-it.hylester 28 35 l,5204 42--43 Hellorange. Gleichgew.: hutel.formige 

·. C...._-Q-coo-e,H1 

1,6101 66-66 Krista.lie, Stengel. 

?-"I._, 
... 

.5!! Benzal11nilin 38 39 1,0231 67-38 Gleichgew.: Korner. El"llt.e.rrt aphiiro-

C)-cH=N-0 
l,0126 88 lithiach. Dimorpl:i ll ~o (21). ., 

µ . ·-

52 · Indol 27 .. 25 l,6011 \76-74; Ab 400 Stengel, Prismen. Gleichgew) 
telappte Krista.lie. M.it Pik:ri.nsiure rote •-· "erbiudung. · 0~} ~ NH ' 

62 &li cylsiure-[2•chlorphenylester] 30 37 1,5795 55 Gerueh. Glcichgew. sehr trig: Korner. 

()=coo-Q 1,5700 II 

; :>-

~ OH di 
AS!! p-Nitrotoluol CH, 29 34 l,5299 64 Bittermandelgeruch. Hellgelb .• .\b 300 

0 
1,5204 83 :Blii.ttchen, Prismen, :X&deln.· Gleich-

I~ gew.: Ba.lken. Dimorph (12, !!!!). ~; 
N01 

52 p-Dromacetophenon 31 37 1,5611 02-64 Geruch. Ab 400 llldttchen. Gleichgew.: 

Br~~-CH. 
l,5502 84-Si 'Ia.fem. - ... ,_-

48-5!? Tropin H,C-CH-CH, 38 41 1,4936 50-80 Gleichgew. sehr trig: Stengt'l. Ere-

I ~-CH. tH-OH 
cbunpindex nchmm.kend wcgen teil-
"'-eiaer Zersetzung. H,·groskopisch. Ze-r• 

• ; I f'liellt oft achon untcr 40". In Paraffin H,C-CH-CH1 F. 52". 

52,5 Pent&deea.nlliure 
,n 49 1,4339 57 t'ber 48° t.:'mt11"11.ndlung. F. meist un-.. _ 

&chnrf, dann Eutektikum 2° tiefer. 
CH,-{CH,J,.-COOH Glcichgew.: 1=ela.ppte Platten, Stengel. 

J::na.ntiotrop dimorph t;p. 46° (12, 23). 
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Substam 
Eutekt.. Temp. mit 

A.tobelliol Beiw.l 
Glaa­

pulver 
Temp. oc Beaondere Ke=eichen I 

-----"------------------------------------------· 
63 

S3 4-Nitro-3-oxytoluol ()-aCE:1, 

. I l:I 

. " ' ·. 

· Nei1 

43 41 

2, 

1,5502 

1,6700 
1,5611 

61 Ab 35° Komer, B!Att.ohen. Gleichgew.: ! 
Komer, Schmelr.e erata.m spharo-l 
lit.hlsch. Dimorph II 500 (sehr unbe- ! 

sw.ndig) (24. 25). I 
Gelbbrnun. Geruah. Gleichgew. trig: 
Kilmer. 

N-Xthyla.oet.a.nilid 31 36 1,5101 60-51 Ab 40" Komer. Gleicbgew.: Blittcben, -~;ic~ir. 1,5000 72-r~ Tafoln. Emta.m sphirolitisoh. I 53 

~--, . · Cp, CH. 1 
_________ __,:, ________________ ___;_ _____ ...;.;.. ____________ _ 

-63 luilewaureanhydrid ( =; 2,5-Dioxofura.n-
dibydrid) H~O 

. 63,5 Diphenyl&mi-!l, 

'11, )0 
He-;..co 

. 01\'H-o 
M m-Aminobe:czonitril • CN 

~h~ 
p-Dichloi-bemol . Cl. 

() 
Cl 

46 

33 

43 

30 

54 p-Amino beozoee5.ure-,8,,8-dimcthyl-,-.di&thyl• 39 

54 

54 

54 

&mino-propylester 
CH, 

n:x-Q-coo-CH,-t--OR,-N <t~ 
b. 

:lI yrist.iru!ii ure 

CH,-{CH,)11-COOH 

p-Chlorjodbenz:ol 

E:~·d.-oohinonmonomethylAther OCH, 

6 
I 
OH 

30 

39 

43 

34 

41 

40 

43 

50 

38 

37 

1,4584 46-4S Ab 30" Prismen, Nadeln. Gleiobgew.: · 
l,4339 105-108 Prismen, · SpieBc. Erata.rrt spb.aro-. 

lithisoh. 

1,6231 
l,6126 

63-64 .Gleichgew.: rechtwiukelige Ta.feln. Di•, 
B.z.-..:83 morph ll 530 (26). ,• 

,·"\ 

l,5795 67-.58 ,Hi.uf'ig obeifliohlich violett verf"&rbt.. · 
1,5700 79-80 Ab 40'?'.Irtlpfohen. ~le.iohgew.: Priamem. 

1,5299 
1,5204 

... ":l.... ....... 

Geruoh. Ab 40" Spiel3e und u=gel- : 
mi.llige BIAttchen. Gleiohgew.: Komer. 
Enantiotrop dimorph ll 53,5°. tip. 29° · 
(27, 12). 

1,5204 69-70 Gleichgew. aehr trig: Komer, l'riamen.· 
1,5101 93-95 

1,4339 

1,0126 
l,CiOll 

1,54~3 
l,1i~99 

;pl 

53 

55 
76 

, ' ,. I 

F. meist 1ll11!ch&rf, dann Euto'l..-tikum 2° 
tiefer. Gleichgew.: ge!ft.ppto Plo.tten und 
Spindeln. 

Geruch. Altere Pr! pa.rate bri.unlich ver­
fiirb~. Gleichgew.: BlAttchcn, Kornc:. 

44--47 Ab 4QO Tronfchen, die zu Rhomboiden 
70-73 erst&rren. Gleichgew.: Rhomboide, 

;, e,, Sechllecke, StengeL 
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F.°C ~ubat.anz 
Eut.ekt. Temp. mit Glaa- Temp. Beaondere Kenm.eich11n 

Azobenzol Benzi! pulvcr oc 

54 Carba.midsd uremcthy lester 60 60 < 1,4339 Ab 4()'1 la.nge Na.deln, Ba.lken. Gleich-

/o-CH. 
gew.: Blitt.c:hen, Ba.lken. 

i: 
co 
':r-."H. ; 

64 p-Nitroa.nisol OCH1 33 37 1,5611 6S-70 Ge:ruch. Ab 35° Na.deln, Blittcben. ·1 

6 
1,6502 92 Gleichgew.: Priamen, Platten. Eratam ; 

?--: ephi!.rolith.iach. 

I 

11:'0, 

63-5,5 Trimyristin 45 49 1,4339 94-96 Schmehe ersta.rrt bei la.nga11.mem Ab-

H,C-O-CO-[CH.]11-CH1 

kiihlen zu feinstra.hligene!,thii.rolithen. 

R6-0-CO-[CH1]u-CH, 

Bei raachem Abkiihlen f · ·ornig. 

H 16-0-CO-[CH1],1-CH1 

55 o-Kre&0lC11.rbona.t 39 1,5203 70-71 Ab 46° Trlipfchen. Gleichgew.: Komer, 

CR, CH, 
Balken. Erstam apharolithiech. 

3 /'~--0--0-/\ 
V i ~) 

"' 
55 m,Dromnitrobcnzol xo. 33 3S 1,5794 M-55 Geruoh. Ab 400 viereckige lllAttchen. 

I 1,5700 72-73 Gleicb.gew.: Komer, Blii.ttchen. Er-· 

tf 0-., I~ 
eta.rrt aphii.rolithisoh. Dimorph (28, 16, 
12). 

,,,. 56 Trichloressigeaure fliisaig fliissig 1,4584 62-63 Stech ender Genich. Zerflielllich. Er-, 

CC!,-COOH atarrt ephiirolithisch. Dimorph (29). 

56 2-Ammopyridin 45 43 1,5700 64-65 Geruch. Ab 450 Rauten. Gleichgew.: 

/') 1,5611 84-!-86 rechteckige Pl:itten. 

0 l)-:r,.~. ;..r:-, 

~-
X 

56 1,1,2-Triphenyliitha.n 34 43 1,5705 72-73 Gleichgew. tr5..;: Prismen und Komer. 

1 ~ l,5611 84-86 Schmel.ze crstam schwer zu fei.neu 
,-;.... ~a.deln. 

'-./"-CH-CH-~ 
~ I~ 

'-./ 
56 P~'l'Ogallol• l ,3-dimethy!Ather 36 38 1,520P 07-0S Geruch. Wenn gelbbraun verlarbt, a.b-

s· /OCH, 
1,;;20~ SS-89 ea.ugon. Ab 5()'1 wenig Korner. Gleich-

,.:_ I gew.: Komer, Prismen. · 

Q-oH 
. "'-ocR, 
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F. 0 c 

66 

----·--·-- --

Substam 

p-!\it:rcbenz~ure-a thy lester 

o.x--Q-coo.c1H. 

Eut.ekt. Temp. m.it Glas- Temp. 

A.zobenzol :Benzil pulve:r ° C 
Beaondere Ken.w:eichen 

41 40 l,5101 74-76 Ab 35D K!imer, Vierecke, Bllttchen. 
l,6204 61--62 Gleichgew.: Platten. Reohtecke, Pria-

~.z. men. 
er-· 

55--67 Chloralhydrat 

CCl,7":C;H(OH)1 

43 41 l,4842-
1,4683 

i 
Ge:ruch. Ab 35° Korner, Blilttche11.. · 
Gleichi;ew.: Komer. E:railu'rt zu grob­
atrs.hlii;en SphA:rolithen. 

57 m-Xt.bylD.m.inophenol 

57 m-Niuobemaldehyd CHO 38 

6-NO, 

46 

49 

40 

l,5795 
1,6700 

1,5611 
1,6602 

1,6231 
1,6126 

34-36 
60-61 

.:U, 

1.lteni Pm~te schws.rz verlirbt, Om• i 
kristallisat.ion aua-Waaser, Aceton und I 
Tierkohle; &n Luft und Licht ha.Id '. 

. braunlich vcrf:irbt.. Ab 400 Tropfchen. ! 
Gleichgew. trig: Komer, Spindeln. I 
Schmelze bald briunlich. UnterJ..iihlba.r. 1 

.• Bei lmpfon sehr trage Krista.lli.sa.t.ion. 1 

67..:..$8 C:remef&rben. Gleichgew.: dreiecl:ige 
90-92 Bli,ttchen, d.a.nn Spindeln. Dimo:rph. 

~ n·51 (10). 
t",,,,. 

70 
93-94· 

i.1 

Hellgelb. Ab 400 Stahchen. Gleichgew.: 
Stengel .Ulld Spindeln. ·Ernturt spbAro­
lit.hiach ·in zwei Modif"ilmti.onen: II 621', 
derbatmhlig; I feinstra.hlig {28, 16, 12). i 

i 
--------------------==-'------------' 

Ab 300 Patten, Sechllecke, Spiene. l 
~leichgew.: Platten, Spie.6e. Eretar:rt. • 
m Platten oder Strn.hlen. 

57 

57 

l,4-Dimethoxybe=ol (- Hydrocbinon-

dlm...,yl4<hu) 6 
~ 

• 34 • 42 1,5000 
1,4936 

69-71 
82-84 

Be~phonon 37 42 l,0353 65-75 Ab 45°Xomer. Sohm.ilzt meishehrtrag. 
~ ~ 1,6231 BS-88 Erste.rite Schmelze zwischon gekrem-. 
~ CH=CR-CO '-._,/ r "' ten Nicols blo.u. j ________ __,:_ __ _;__-:---___________ ! 

p-Anillid.in ( = p-Aminophenolmetbyla.the:r) 
::s"R, 
I 

/11 
I Ji '( 

42 42 1,5611 
1,5502 

48-49 Ab 500 vereimelte Korner, Gleichgew.: 
70-71 P:rismen. Eretsm aph&rolithisch. Di­

morph Il 55° (30). ;.?-

- -=--=--~:----...::..O..:...CH:....::•:__ _________ --,-_______________ j
1 57 B 1-'!n:t:oymceton 36 43 l.5i00 61-03 Geruch. Ab 45• Tropfcheu. Gleichgew.:' 

/~ ,. 1,5011 S0-Sl Na.deln. Erst.am eph&rolithisch. ! 
'\_'\._~O-CB:1-CO-CH, 1 ~\ 

58 S:ilioyla.ldoxim 36 38 

1)-cH=:S--OR ~;-OH 
l,1ii05 68-70 Genich. Gleichgew.: Priamen '!l.lld un-
l,5i00 92-94 regelmlUli,\;e KristaJle. Erstam epbl.ro-

lithlsch. . 
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2E3 

Subst.am 
Eut.c!.t. Temp. mit Gla.s- Temp. 

Beaondere Kcnnzeichen 
Azobonzol Benzi! pulvur ° C 

59 5-llethylindol 

_/'"'--
CH, j II ) 

'--/"-. 
NH 

34 

59 Ca.rdia,zol ( = Pont.Amcthylenteu=ol) 

.(H~CH,-r'\ 
'-c:IL,-CH1-N-N/ 

Scopola.min ina.kt. + H 10 3i 

/CH-CH-CH1 

o I 1LcH. 6Ho-Co-CH-e.n. + H,o 

'-.cH-6H--tH1 6H,OH 

59 Acctophenono:rim 

~c~ '--/ ,, -'--/ 
N-OH 

59 dl-a-Brom~me 

59 

69 

69 

59 

59 

; CH,-[CHJ,.-CHBr-COOH 

p-Nitrophenetol 

Oet&decyla.lkohol 

CH1-{Cl:IJ11-CH1-0H 

o-Oxydiphenyl OH 
I 

/~ /~ 
'--/-'--/ 

Novatophiw K (= !!-PhenylcinchoniD.Siiure• 
mcthylester) COO-CH, 

N, 
I I' ) ,A ,-e.11. 

I' 
Bemoylma.ndelsn.urenitril 

~I' H-C~ 
·,~I ~ 
V 6-eo-'-/ 

34 tr. 

33 

50 

30 

34 

40 

32 

36 

3!) 

42 

40 

42 

67 

:n 

43 

45 

l,5897 
1,5795 

l,4936 
1,4842 

60 
84 
• ,J ,.. ' 

60-63 
91-93 

Genich. Ab 300 Na.deln., SU.bchcn.· 
Glcichgcw.: schws.ch a.n.isotrope N&deln; · 
und Ba.Ikon. Schmel.ze ersu.m aphil.n>- : 
lithiach. · 

Ab 45° Tropfchen. Gleichgew.: aecha,: 
eckige Blittchen oder Prismen.· I 

! 
I 
I 

1,6299 60--65 Schmilzt uud krist.u.llisiert sehr trii.g. 
Brechungsindcx durch WI\S&ersbga.be 
erachwert. 

1,5502 77-,-79 Ab 300 TropfchllJ:!,. G!eichgew.: :&lke11. 
1,5403 98-100 Erst.a.rrt zu Sphii.roL' I. und II. Letz.t. 

,?. / werden aofort umgewa.ndelt. 

1,6353 
1,6231 

67 Gleiohgew.: Balken. Erstarrl . aphc.ro. 
a;. lit.h.iaoh. Polymorph II 66°, III 62" (30). 

).." 

1,5403 77-79 
1,5299 98-99 

1,4339 

1,6011 
l,589i 

1,0483 
1,6353 

1,550!! 
1,5403 

..ti 

69-70 

63-64 
84-85 

,.:.:.\ 

63-64 
91-93 

5s-eo 
80-82 

;;.► 

Geruoh. Ab 4'00 K!irner. Gleichgew.: 
Tafeln, PriBmen. Ersta.n-t zu B!Attern 
und Ta.feln • 

Gleichgew.: N'a.deln und schwlMlh an­
isotrope Blittehen. Enantiotrop di. 
morph. Up. 48° (31, 12). 

Ah 45° Na.deln und Korner. Gleich­
gew.: Platten. Erstam i:u Sphiiro- . 
lithen. i 

Gleichgew. trdg: Komer. Schmelze er. : 
eta.rrt eehr langsc.m zu Spha.rolithcn ' 
mit :F. 61,5° (32). I 

Gleichgew.: Stengel 1111d Prismen. 
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26G 

Sulistam 

~~~ CoCllmrtmt . . 
(.1.:>-7.>) H

1
C-CH__:.___,eH-COO-CH

1 

I 'ii-CH. t:a:-o.-:-co-e.~ 
H,6---tH~ + IL.~O. 

59,5 ,olunt.aJ. (=~b;i.mid&ilure-[P,P • .B•trichlor-
(62,5) itb)"l11stor]) , 

:, H1N-C_O;-OCI:I1~ 

59,5 Hippuruiureithylester 

oc~~j-~c~,-eoo-e.~ 
55-60 a,a,/l-Trichlorbutter&Aure 

,_ CH1-CHC1--:..ccI1-:COOR 

60 

60 3,4-Dinitro~luol 

1,,J 

60 P-Chlomaphthalin . 

OC'-Cl I I ' /:. 
60 2,6-Dimethylohinoliu _ 

crr.-/C() 
.#-CH. 

" if 
00 

.., 
LI 

55-60 Ko'.iein-+ R,O -----N-CH, 

r ~,-CH)c 6H, 
•~ H---l--cR 

- I " '¾. A . '- CH, /':XH 
,._/ ~H----1CH 

CR,-6 "-_o_/ 6x 

Eutekt. Temp. mit 

A.zobenzo! Benzi! 

39 46 

46 45 

47 48 

Glas• 
puh·cr Beaondere Kenmeichen 

1,5204 76-77 · Schm.ilz.t trng. Gleicbgew.: Reobtecke. 
In einzelnen Tropfen fallen sek:und.a.r 
kurze'· Nadeln aua. Mancbmal echon 
Zemotzung bei Erwlmnen und F, oo• bis 
75°; in l'a.ra.fiin bleibt F. 55• bi.a 590. 

1,4842 51-M Ab '45° wuwge vicl'lleitige Krist.aJle. 
Gleichgew.: Recbtecke der inetabilen 
Modifi.ku.tion 59,5°, Stengel der ats.bilen 
Modifikatfoli 62,5°. l'olymorph Il 6()0 

· Ill 59,5° (33). ' 
" .. ' 

l,5101 · 78-79 Gleichgew.: Priamen. Ezstam wigaam 
l,5000 102-104 Z'U r~n Sphlirolitben. 

fliiaeig flusaig 1,4683 67 
90 

Genich. Schmilzt trig. Schmelze er• 
11ta.rrt SU Sphirolitben. 

34 37 

315 32 

37 

32 40 

63 43 

65 tr. 55 tr. 

l,4584 

1,6715 
1,6698 

69 Geruoh.: Wenn -rotbra.un venarbt., ab-
91 1111,ugen;::,,_Sehmilzt-, meist maach&rf. 
~;-- Gleichgew~: Kilmer, Stengel. SGbmelze 

unterldllillill,r. · 

l,5502 49-50 · Gleichgew. Prillmen. Ensta..-n ep'bAro· 
1,5403 73-74 lithiach. 

)-t 

1,6011 71-72 Gerucb. Ab 350 Blittcbeu. Gleichgew.: 

l,5i95 
1,5700 

1,6231 
l,Gl!?G 

72 
88-91 

t'2 

vgi. Kodein 
WnMerf~i 1560 

Platten. ErstluTt zu flAchlgen Aggre• 
gnte:n. 

Unreine Pdparate oft gelb. Reinigen 
durch Absa.ugcn., i;ro.llere Krist.al.le e'". 
mit .Ukohol abwaschen. Ab 300 Korner. 
Gleichgew.: Stengel. Erst-a.rrt spont.a.n 
zu II (bun~); bei Erwannen Umwand­
lung in I (grau oder gelb) oder F. II 63° 
(Gleichgew.: Komer, Prismen). 

Ab 5()0 Komer. Gleicbgew.: E.6mer. 

Beim Schmel:i:en acheiden sioh wasser­
freie Kristalle ab. In Par&ffi.'l ab 52° 
inhomogenes Schmelzen und .Abschei­
dung -,.·aeacrfrcier Kristnlle oder homo­
genes Schmclzen der Hydratkristalle 
bei 80". 
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60 

60 

61 

61 

61 

61 

61 

( 

61,5 

0 

62 

6!!,5 

Substnn: 

3,5-Dinitro beru;oeaii.ure-iaoe.m yle.stor 
NO, 
I -

Q-coa-c.:s:,, 
io. 

2-Methyl.indol 

4-Chlorthymol 

Bemoaol (= GUll.j&colbenzo&t) 

0-Co-(~
1 /\_ I I) OCH,V 

" 

Eutek:t; Temp. mit 

Azobenzo! Eeru:il 

31 42 

38 38 

33 34 

38 43 

Gia.a­
pulver 

1,5204 
l,5101 

1,6011 
l,6897 

l,6204 
1,6101 

Temp. oc 

47 
· 80 

3~ 

6i-68 
89-91 

l,5502 80 
1,5403 105-107 

;_L,. 

265 

Be11011dere Kenru:eichen 

Scbmehe erstam n brei_t.strahligen 
Aggregaten. 

Geruch. Haufig rotlich veri"irbt. Ab­
ee.ugen oder Adsorption durch Al,O, mit 
Chloroform.. Gleichge,.-.: Platten, Pria­
men. Erst.am aphiirolithisch. 

G1lruch, Ab 45°werug lllatt.chen, Korner. 
Gleichgew.: X6mer, Pmmen., 

~~ 45° klei.ne St.ii.bchen. Gleichgew.: ' 
J..,omer. Emte.rrt :z:u strahligen grauen 
~gre¥a.ten. die eich bcim Erwirmen 
teilwel88 bunt.fleck.jg umlagem. · 

Eeythroltetffl.llitrat (= Erythrittetranitnt) 67 l,4683 6~3 Gleichgew.: Komer, Stengel. Be.lken. 
In der Schmelze Trcpfonbildung. Er­
llt&rrt apb.A.rolithisch. 

O-N01 O-N01 

O~-O-C:e:,--t:e:-tR--CH,-0-NO, 

Carbe.midsil.urcpropylester 

H,K-COO-C.H, 

Acetoxill,1 ( = Acetonoxim) 

(CH,),C=N-OH 

Hept:i.dec&nsiiure 

CH1-[CH1]u-COOR 

!IIonochloressigBA ure 

CH1CI-COOH 

60 

41 

61 

46 

52 (l,4339 

50 (l,4339 

59 1,4339 65 

41 1,4339 55-56 

p'-.l.thylbenz:i.la.cet.ophenon ( = p'-Athyl- 39 45 1,61!?6 74-75 
ch:i.lkon) l,GOll 98-100 

/=',. ~ ~-.; 

Ab 400 Nade!Jl. Gleiehgew.: Ne.d.eln, 
Ba.lken. Erste.rrt spha.rolithiech. Di• 
morph. Mit zehn Prozcnt No'l"a.tcpha.n 
n = 1,433!! bei 83-86°. 

Ab 25° reichlich K6rner, Sechsecke, 
epll.ter wa.bena.rtig. Gleichgc"II'.: Kerner, 
Prismcn. Ersta.m str:i.hlig. 

Ober 56° "Cmw:i.ndluns::. F. meist un­
eche.rf, drum Eutek:til..-um 20 tiefer. 
Glcicbgew.: gela.ppte · Platten; Bre­
chun:;sinde:ic durch Erstarren erschwert. 

Ab 400 eehon e.us:;ebildete Ra.utcn. 
Gleichgew. aehr triig: Komer. Poly• 
morph (!?2, l!?), 

Gleich:;cw.: Pla.tten, Prismen. 

'-_/"-CH=CH--CO '-/-C.H. I 
----...:.:=;._-----------------------------------------j 

o-:Xylenol (= 3,4-Dimethylphenol) 
OH 

Geruch. Ab 45° Komer. Gleichgew.: · 6!!,5 

I 

() R ,J-e. 
,lT1 

l,5!?03 
1,5101 

71-7!? 
9i-9S 

- I 
_;.. ...... 

Komer, Pri.smen. Schmel:z:e erstarrt 
pa.lmwedela.r.i;; oder aphirolithi.!cb.. 
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.: 

266 

F.•c Substam: 
EuteJ..--t..Temp. mit 

Azoben.zol Bei:wl 

63 m-Phenylendiam.in ·59 u 

63 1-Brom,2-wr.ptbyl&min Br 

.·O(r~ 
3S 38 

63 Palmiti.nsiure 62 60 

'- CH1-{CHJsc,.....C0OH 

03,5 «· 

64 p-Erom&nilin 39 37 
' -··•...-.r·--· 

,. 

•--••-••a--•---
64 . m-Xvlenol (= 3,5-Dimothylphenoll 

• . : OH 
41 40 

/" H1c-")-CH, 
64 Cnrbamidlliiu~il!oa.myleste-r 47 

H,X-COO-CH,-CH,-CH1CH1), 

r,4 :tl 

6-1 2,4. Dichlnmnilin -rn 

,QJaa. Temp. :Besondere Kenmeiohen pulvar oc 

1,6231 7a-;.77 . Ab 45° feine Tropfcben. Gleichgew.: 
1,6126 105 Prismen. Luft- und liohtempfindlioh; 

~ V arflrbung. 

l,Oilo 95-96 Ab 40" Na.deln. Gleichgew.: Ke.deln, 
1,6598 119-121 Balken. Ersta.rrt aphii.rolithiaoh. 

3.-I 

1,4339 62 F. meist unacha.rf, da.nn Eutektikum 
etwa. :ZO·tiefer. Gloicbgew.: Ra.uten, ge-
la.ppte Platten. Brecb.ungaindex durch 
:E.rstamm encbwert; 

1,6011 59--el Gelb. Tropfcben. · Sohmel.ze emtam 
l,5S97 82-83 apb.Arolith.isoh. Dimorph ll 54• {32). - -:, <~ ., 

1,6011 66-68 Ab 500 Korner. Gleiohgew.: Rechtecke, 
1,5897 90-92 Rhom.boide, Prismon. 

J.'{ 

l.5101 79-80 Ab 500 Kruielu. Gloichgow.: Stengel. \ 
Dimorph. Wenigo Sckunden ne.ch Er• 1 

lltam:m der Schmelze e.uch makro-
ekopisch aichtb:u:ti umv.·e.ndlu~. II 5!'1° 
(viz!. "Cuungsbt'L,pit'I<') (10). 

----··------------------
(l,433!1 Wenn St'lblich ,.-erfi;.rbt... al,St\u~on. Ab 

46" schwach anisotropc. golappte Dlltt• · 
chen und St.angel. Gleichgt'n·.: Pla.t-teu. 
1 Teil Bcntil uud !! Teile Carh. mit 
l,45S4 bt'i Ol-9:t0• 

1,520!"1 lOG-lOS Gl•rueh. Ab-l.5°einzeluc Komer. Glrirh- · 
l.li20'1 117-IHl µ-rw.: Komrr. 

II 

1,5700 S6-SS Ab 400 N'adeln uud Be.lken. Glt'irh!?e-"··: 
l.;ilHl lOi-109 Bnlken. Erstant spharnlit-hisrh. -

•• I ,...., 

------------------------·- - ..... ···------- -------- --···· - -·--
64 ~-:'11rU,ylphcn~·lt-hioa.octamirl 

{>-cH,-C:t=-XH-CH: 
'\._'-._,f' 

1,6011 75-ii Ab 50"TrL\rfrhcn. Glcichgcn·.: Prismen, 
l,5-S!li PO-IO!! Bnlkrn. Dim'>rrh. 

.., , ... ,.· -
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------------.......... ----------------------
267 

:r. o C Suboto.m: 
Eutekt. Tomp. mit Glos- Temp. Beaondere K.onmeicben 

Azobemol Bemil pulver •c 

65 2-Chlor-4-nitro-1,0laol CR1 33 .u 1,500-.! 64 := Ab 4.5° Stengel, K!irner. Gleichgew.: 

(r' 
l,5-&0.1 84 ,~l_Balken. 

"b 
;..o 

------ __ ., ___ -
Gii Cyoloforu:i ( = p-A111innl,cru.00Anl"P.• " -'6 l,5403 66--06 [ .Ab fH Alimchen, NIMieln und Blatt-

innh11t~·lu6tcr) l,li2911 88--89 chcn. Gleichgew,: Komer und Dl4tt• 
.. , ,: ~ cbeu. Sobmel.u, cntArrt r.u _Sphiro-

H,S~~OO-CH1-Cll(CH,). 
.,_ lithonmoeaik. . 

------· ----
65 Aoet-m-tolnidid CH. 43 47 l,6"03 '71-72 .F Ab 40" TropfcheJJ., ·wemg Korncheu. 

/)- Gleichgo,Y, trig: rundliche B!ittchen. 
Polymorph ll lil 0 (Glcichg11w.: apitze 

\.. 

( I KB---00--<:H, 
Rauten). Schmelze untorki.ihlb&r. Ge-
ringe Kristallisationageachwindigkeit u. 
Keimzahl. 

~;· 

------··- -----·-· 
R2-81j Tripalmi~iu 52 56 l.4:l30 o:s-oc ~uhmilzt meiat uusoho.rf. 1-:mta.rrt fein• 

kOrni!?. 

3 1::L,C'---O-CO-[CliJ14-CH, 
I 

H C--0-CO-{CH,}14-CH, 

R,b-o-eo-[CH J,.-CH1 

3,<-Di....,."'Yb=sl:ui~ Ab 45° Nedr.ln. Ston&el. Gleicbgew.: 
I 

(Ill 47 lil 1,5204 70-71 : 
l,6101 95-P6 -:B:i.lkon. En;t-arrt 11plalirolithiBcib.. 

.\.f I OCH, 

,. ,;--
. ~-

OCR, · 

66 ExaJ.ton (= Cyclopontadoc.'Ulon) 35 l,4584 78-80 Gero.ch. Ab 300 Tropfchen. Gleichge\'I'.: ,,, 
L'(CH1

~ 
rundlichc Kornchen oder gelnppte 
Bli!.ttchen. Schmelze crst:m-t str,.llcu-

CH, C=O pflaatcrartig. 

"(CH1),/ 

··-· 
er. 2.-1,ll-'l"rir.l,lnrphenol OH 2!1 3:'i 1,5700 66-:-68 Phenolo.rtigcr Geruch. Ab 40" Nndeln, 

c1-()-c1 
l,t;6ll 85 Stangel. Gloicbgew.: Spielle, l'riamen, ,~ Stengel Schmelze erntarrt nphii.ro-

lithisch. Polymorph. 

'/ r 
66 XeW"Onnl (= DiA:hylbromo.cet.a.mid) 4/i 40 l,4S42 63 Gerucb. Ab 500 BlAttchon. Gleichgcw.: 

C.H. l.4GS3 99 Komer. Ersto.rrt sph!lrolithisob.. 
> CBr-CO-XH, 

C,H, 

66 l.4-Dichlom"phtbalin Cl 40 53 1,6231 04--06 Ab 5ffJ Xadeln. Komer. Gleichgew.: 

co 1.0126 8i-8!l Nadeln, &Ikon. Ento.msphilrolithi,ch. 

' -""-~ 

' ).~ 
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268 

Suusto.uz 

66 N-Phonyl-N-iithylhomatoff 
~-

'-/)N~O-.~UI,· 
·c,H, 

---------------------------
(l(i C:irb,,midsii.ureisohnt.ylc11tcr 

H, X-COO-CH,-·.:Cff (CH.), 
. ,• I'•.' 

Eutekt.. T<.imp •. mit 
.Azobonz.ol Bcntll 

3!l 46 

51 

Temp. 
oc :Besondero Kenn~cichen 

1.529£• 74-75 Gleichgew.: Komar. Schmelzc- rrstnrrt 
l,521~ 101-102 sphll.rolithiech. 

,)"I 

(l,4:l:lli 
---------------

Ab 35° Dlll.U,chcn, SpicOe. Gleicbg~11·:. 
Blntk:hon, Plntton. Eratam aphr.ro• 
lilhiach. Drechungaindox von l Tei! 
Bom.il uud 2 Teil,m Ca.rb. mit 1,4584 
1,cj S-4'-S(jO • 

. --···· ·------- -·------------------------------
2.G-Dinitrotoluol 41 

tlli 41 

'""\. 

1,560:.! 
1.r~o:: 

• 

55-58 
711-1'11 

~ 

Ab '5.5° Korner, St.abchen. Gleichgew.: 
l'riamon, Komer, Ent .. rrt p&lmwedel- -· 
a.rtig. Eu&ntiotrop dimorrh ll 58°, 
Up. :46° (UI, H) . 

---~- . --------- - --- --- ~ --
,Iii l,u:?O!J 77-78 Steehender Gt'ru~h .. Ab 40" Ss.dehi. • 

1.5:.!Q.& 00-100 Glcicbgew.: Nn<l!'ln. l'olymol'flh II 62", 
Ill (IJO (30). . 

--------- --------- ·- ·---------------------· 

( 

7 

611 

64-Gi o-Sulfoht'm~ocsilure-t-rihydrnt 

07 

OS 

f'\-coo~i ,_)-so,H 
-i- :J H.,(.I 

l'hcny!Athyleuglykol 

~CH(OH)~H,-OH 
~f'- . 

Azol11mz.ol 

(;-x=~-o 
l)iphrn_vh1it:-u=111in 

43 

liS 

40 

40 

li(I tr. 

fiO 

50 

46 

I.I\S7"; ':'6-80 Haufig bmun verfiLrbt. Umkriat.a.lli-. 
sicrcn nus vcnliinntem .-\lkohol mit i 
Aktivkohle, Glcichgow-._: lffl-lkon. ! 
:Schmclw b:ild briunlich. F.nitll.lTL · 
strahlig. 

1,5101 00-- !l;; Sc-b.:r..:.lz:t :rii~ 2-w:.scb.co 04o urul o-;•. 
Glciclt~'!'W.: l:ioohsoeke, R:iuten. Pris- · 
men. ll:lnchmal slliitrr wt.,.,.rrf,-..i,• j 
Stengel. F. 1:..:;• (~. dort). 

•.• --------·---- I 

l,5200 i0-7i · Gleiohgew.: Da.lkcn. Schmolu uh. 
1,1'.i!?O..l 00-100 Erst.a.tr. z:11 Sphllrolitl11m. 

l,04S3 
l,6:m:i 

51 Or=i;crot.. Ab 45• naut-cm. Glcichgcw.: 
7G Komer, Belken. 
,, / . ,, ,,-

l,:iS!J':' 78-i!I Gelb. Aroma.tischer Gcrucb. Ab 55° 
1,5705 102-103 wenig I-i:iirner. Gloichscw.: K!iml'r. 

Bolkon. ~J 

·----- -·--·· ·------·---·--------·-- ..... ·--- ------
Dijoclyl ( = Ricinstcmrol."'1urcd.ij odid) 

CH,-rcn,·J•-CH(OH}-C'H,-C.J • . I! 
,rl'\f"\f'o IP,.._TJ"' ,.,.~ 

63 l,5!?99 84-80 
1,5!?04 105--107 

;.I 

Snbstaru. fcinna.delig. Gleicbgew.': Na­
deln.. Schcieho untcrlrii.hlba.r. Na.ch 
Krat.::en dc-1 D«kgl:i.ar:ind~ zue-rnt feine . 
Nndeln, do::i.n trit.~ K.."'Clt.61~tion :z:u 
,. :_r ........... :n __ • - - e ···--
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------------------------.------------_-_::-_::--:-----~----~--~-------------------

Substa.m 

EugenolbenzOll.t 

F;-9 
~-CH=CH, 

68.5 .2,4,6-Trinitro&ni,;ol 

OCH, 
I 

"·"-0-"0. 
NO, 

68,5 Nonado?C1LnsAurc 

\ 69 

CH,-;[CBJ.,-COOH 

Cuma.rin 

l
-~'\_l'H=CH 

· I' I 
~ .!J-o - -CO 
./ 

Eutel.."t. Temp. mit 

A:obemol Benzil 

41 

48 ,s 

56 65 

44 

. ·-----~ ----··-----·- .. ---------~ 
09 Beru:oc~i.urc-pbcnyl~tc.-r 48 

} 

GIA&­
pulve.r 

Temp. 
•c 

269 

Be.sondero Kenmeichen 

1,5403 92-93 Gleichgcw.: Korner, Prismen. Erst&m. 
1,5299 U4-lJ5 ephnrolithi,och. . 

.2.J-. 

I 

1,5700 70-71 HellRelb. Gleiohgew.: kune Priamen. l. 
l,5611 9' ·1 

1,4339 73 "Ober 64° Umu-a.udlang. F. meillt-un­
eeha.rl. Gleioh,zew.: Stengel undPla.tteu.. 
Ena.ntiotrop di.morph (34, 12). 

l,60ll 113--M Heugerueh. Glciohgew.: vicreckigo 
Bllttcheu.. In Subliumten oft. o.ueh 
Bllttchen mit F. 64,5°. Polymorph i 
rr MJS0• m M" (35, 10). · 

l,5.'i02 79-80"' Glcichgew.: abgeachriirt,o 6~1. Pol:;-
1,5403 J0l-102 morph II 116,5°. ill (10). 

;J'>" 

---------------
69 

~ . 

3,4-Metl1yleno:,;;yphenyl-cyauc.-ssig5-.ure­
rnethylester 

o-1)1H-CN H.C< I I 
. 0-~-- I COO-CH, 

67-70 B'eleniu ( =-AJAnt-oln.oton) ,, 

70 Diphenyl 

·:10 

------------------' 
70 a:,a-Dipyridyl 

55 

42 

46 

1,5101 76-76 Ab 00' Tri:Spfehf'n. Sehmclze unterkiihl- : 
l,i,000 96-9i bar. 

1,5101 77-78 01mJoh. Schmiht BOhr trig. Sobmeb.e. 
1,5000 103-105 Tinterkiihlba.r. · i 

i 

1,5;9r, S4-85 Ab 500 lappig!! Kristalle und Priamon. 
Glt'ichgrw.: gi!'la.ppte Platten.· 

1,6011 
l,5!'1!1i 

54 Ab 45° Kilmer, Priamen. Oleichi;ew.: 
77-79 Prismen und KOmor. 

;1.,.! 
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270 

'iO 

Snbsto,1u; 

:'!-[p-Nitrophenylj.'i:bromn thn I\ 

O,~~~H,;;...CH:llr 

Eutekt.·Tomp. ruit 

Azo~~~i" ikmil. 

41 

Glaa­
pulvcr Bci!ondcrc Kenn:r.eicl1en 

1.19-i'O Ah 5S0 Tropfoht'n. Glcichi;rt<w.: Prismen. 
138-89 ,, 

_____ _;.,.____ --------------·-.·--- .. ·-----··----·····-··-·--·---I 
;o Stoo.rill!lii lll"C 

----------~~----------------
71 Thiosi=min .. (,;, Al!)·lthioh~tom 

· 17111 c11,.;,cH'-~.,.far • .:..,.iit~ 'CS.:.:,.XH, 
06 04 

,l · p-Chlnrnnilin 

l 

-----,---------......,.-------- --------
71 2,4,I>initrotolnol, 3!1 -&Ii 

,v 

l,4:l:39 R0-70 )!cia~ }', unscha.rf und Euwkt.i.kum 
utwo. :?" ticfer. Glcichi;cw.: gelnpptto 
Platten.. Brecbun,:Mindt':i: dun-h' Hr­
eta.rren erscbwert. 

1,6011 08-60 Gleichgo"'°.: Iiri~mon. Enstam mcisi zu 
l,5598 9,-llS ato.bilcr.llowfiltation mit F. 78°. }:mm• 

;... ~ t.iotrop polymorph 1171°, Ill 100· (33). 

l,j6U 89-!IO Genich. Ab ,&00 Komer. Gleich,rcw.: 
1,5502 107-110 li:omcr, Priamcn. 

1'\ 

l,5502 SS-86 .Ab 64° Kumer, St.a.behen. Gleich[(l!w,: 
1.11403 100-108 Dal.ken. El"Btarrt ephli.rolithiac:h . 

. -iJ I 
I, 

•,. -·-----------,-
72 ,H • 

----------
72 4-Dnnn-l,3-dinilrol><'nxnl XO, 4!) 

I 

f 

n-Xitrnnnilin ;;{l ;,O 

( 
'\ 

ii:! 

-------·-----·--·--
;3 

i 

79 Ab 55° Komcben. Glcic:h:;e"··: Komer. 
100-,-102 Schmt'lr.c cr.-t~m ~philrolithi~eh. 

;:i.-;--

-----------
l,GS9i 91--93 
1.570/i 113-116 

~ ;, 

Gell,. Ab 500 wenig Komer. Gleichi;e'II".: 
l3Rlkcn;Korncr. Eratnrrt sphlirolitbisch. 
Polymorrh TI r.1•. TH 400, n• 41°. ,. :ir,~ 
(20':, ! 

l,G31l3 !J!?-04 Gelb. Ab OOC ~parlich ::'.\ndcln. Gleich- ii 
l.6231' 113-114 .g~w.: Prismen, :Bnlkcn. Erm.'U't't zu 

,.:_ 1 i-:phiirolitl-tc-.n. Dimurph II ll!l0 (14). 

----·--------------

1,589; 
l,5795 

Ab u5° wiu7.igc lllil.ttchen, Kmner uud; 
Stl1bchen. Glcichi:cw.: Komer, I'rismcn. 
1-:rst-:i.rrt ~rhr,rolithiseh. Dimm-ph II ll!l0• 

79-80 BHlt.engernch. Ab liO" unrt'gelmil!ligo 
101-102 Bliittchen. Erstan-t i:n t:TOb~tmhlit?l'n 

., "I. $ph6mlithrn. -
e.r 
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------ - -·- -·· ·-· ... ---------------------------------------

.F.°C 

73 

73 

73 

Diphenylcn.rbo.1uidsaure-ilth!,·leatcr 
(= Diphenylureth:i.n) 

(C.H.),~-C00-C,H, 

.Xov,1na.l (= Dili.th~·lu.ll~·l,~ort.n.miril 

C,H. 
l~R·,=CH-CH,-6-cO-NH, 

t.i 
Dek:i.mcth)·lcnglykol 

H0CH,-[C::l!~],-CH,0H 

Eutcl.-t.. Temp. mit 

Azoh=ol Beuzil 

44 51 

00 

Tomp. oc 

271 

Deaondere Kemucichcn · --

65--66 Ab 155° Tropfchen. Gleichgew.: Komer, 
8i--S8 · Prismen. Enta.rrt ephwolithlach. Di­

~;- morphllOOo. 

l.4o84 76-77 Ab 00" feine Na.doln. Gleiehgew.: 
Nadolu unrl Stengel. 

.. -----··------
Gi 1,4339 101-103 Ab 1150 Tropfchen. Gleichgew. ~: 

Stengel und Prism.en. 

-------·--------·····-··-----

~ 

73 p-Dimcth;rl/\mino-br1ul\ltlchyd 

(Cl'I1 ) 1N-~C.:Hll 
. ~-

il-7:1 l).:\fethyl-2-phc11ylchinoli11-4-carboalflii.ure-
11th;vl,:,fter (= Xcociru:hopheu) 

73 

1
• COO-C.H, 

I 

CH,-(Y' ~ 
"-. ~ . .J,,.)-'-/t 

:.; 

S111ic:-ylilii.1,!ro [4-c:-lilorphr.nylesterJ 

(' . ~ , Jcoo-, ,,I' .1 
• OH ,_, 

' 

42 J.62.11 82-84 Ab 708 Tr-CP,fchcin. Gleichgew.: eecb.s- , 
und vir.rookige, dann viclseitige 'I'a.feln. 

------- -·· .. ··- - .. -
1,6231 07-88 Schmelze lll'lltllnt glllolig, beim • Er-
1,6126 87--SB wirmen nur teilwnise k:riat.a1liD.. .. . 

---------------------------

50 

1,15299 81--82 Gleiohgt'W.: Balkan. Platten.. 
1,6204 103-105 

,;;;:._ 

1,5705 04--65 Geruah. Ab OOo St.Abchen. Gleiohi;ew.: 
1,5700 87--SS Bn.lktu und Stengel . · · . : 

~:, 

•--••----•---•-••-••--•-•a• -• 
73 -t-Rrom-1.2-dinitroheru:ol )i0, !II\ 36 1,6011 69-70 .A:tomo.tischer Geruch. Gleichi;ovr.: Kor-

()--xo, 
l,li8!17 !13 ntr, Prism1m. DiT11nrph (20). 

... ,,!: 

1( 
,.... 

-y 
Br 

--··---
74 11-0xyohlnc,lin ,;ty, 47 54 l,6131 82-84- Geruch. Ab 00" Nadem.. Gleiahgew.: 

~ 
derbe B&lken. Pol'l"morph D 66°, ID 55", 

I I; I IV 30.5° (36). . 

~/ . 
' !\ OH 

'i'0-74 rJiinolinsalicylAt 47 .,I> l,5S!li- Geruch. Ab 60" Nedeln. W&hrend dea 

(V"- + /')-cuoH. 
l,liOll Schmch:cns Kris ta.lie brA unlich triib. 

J Sohmel.z.e f'arbloe. 

i ~ I I )-OR ,, / ,_ 
~ 
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272 

F.•c 

i4 
~; 

74 

··-· ---·-·-- ... _ ..... -·-·~ .. 

Pdlidol ( = ,.•_.J)i:lcctylmnino,!!,:l".<1imcthyl­
n7.o_bc1Uol) 

C.1:£0 CH. 

~X=X-~r)-X(l'O-t:H.l • ...,,__~ . ' ' . "',._,{/ 

Eut.ci.t. Temp. mit 

_.\zobcnzol Ilen:z.il 

32 

Ua-••• - -- ----• --••• 0 

1-'ormyldipl1cnylnmin 

p-Aminoh,•n:r.ONiiun;'Propylcstcr ( = l'rop,i~ini 

'H,x-LJ-eoo-c·,H, 
~--, 

Pcnta.l.irom."l.ceton · 

CHEr ... ; .. (:()-CDr, ·. 

,ill .'i4 

Temp. 
•c Iksondcre Kemw:iichcn 

1,6011 86-86 Clelbrot. Glcicbgcw.: Komor. Schmolzo 
J,5S97 lll-112 · brnungoJb. 

J..(o 

l,!i795 90-91 Clcruch. Ab 60" Ni.daln, :Blit.tohon. 
l,ii700 110-lll Gleiohgcw.: Stengel, l:Wken. 

~6 

t 
I 
I 

l -------------------, 
1,5000 93-94 • .S.b 700 Tropfchen. Gloiuhgo,c-,: Prismen. . 1 
l.5504 71-74 F.rstarrt. sphArolitlrisch. , 

1,6131 70 Ab 00" Triipfcbcu. Glei~hgew.: Komer, 
kune Prismen. Ereta.rrt. aphlrolithiach. \ -------,----- .... ·-·-- ..... -- ---- ·----·- -- --------------------------

';'4 

V 

74 
--- --- --· ------------

3,li-Di.nJtro'l,•.mzOORil uro-propyle!!ter 

NO. 
I -

~ . 

o.N-:-\.)-eoo-e,H, 

41 1,5299 79--81 Glciohgow,: Sten:;cl und Pi&tt.cn. F..r-
1,5204 109-110 st:1.m :r.u Sphfu-olit.hon. 

3o 

. --------------------------------
37 1,5204 73 Glcichge..,.·.: l'riamO.!l und Stengel. 

1.510\ 117-0!l 

J..~ 

--------------------------- --- . 

I' 
I 

74,li .li.thnn~tn.Mrbon...,.ure-tutrnAthylt'fltor 

'i4,fi Phthn.!id 

COO-~H, 
CH< 
I COO-C,H.,, 

! COO-C.B. 
<:H <coO-('.,R, 

. -··-·--------·-----------

(., 

76 

7 

l-[r-McthoxyphonylJ-1-phcnyll\thylon 

CH, 

/="'-:. /~ 
CH,0-'--._/ C -'-/ 

p-Nitroht>ruoylchlorid 

/il 5i 

so ii4 

.,, 

32 

l,;;40:J 
l.ii~fl!I 

M--,:SG 
101-103 

17 

Ab 700Nadcm. Gil'iohge...-.: Stengel uncl 
Spiclll'. 

Gcruch boim Erhitren. Ab 600 Kornt>r. 
Blil.ttchcu. Gl<'ich:cw.: Korner, Pri.•­
mcn. Ersto.rrt sphArolithi11ch. Dimor.ph 
Il 66° (16, 28. 12). 

1,5700 ll6-9S Ab 6()0 u-eni!! Korner. Glcichi:cw.: 
l,,ilil l I 16-11 S To.fcln. Erst.'lrrt RJ•hRrolithi.•<'h. 

l,55U:!­
l,i.Oll 

:.'!_o 

Goruch. Ab 4G" Ktirntr, Stiihchcn. 
C:loichgcw.: Prismcn. SpicO~. 
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F. ° C l:iuLstam · 

7n JOB8n (-= a-Dihydrophyllocladen) 

TutriioycL Diterpen C18 H 11 

7/i 3,4-Dimethoxypheoyl-oya.neuaigaa are-
. methyloster 

c:a:.o'>=-­
CH,e>-(_~"-cH1cx1~0-eH. 

Eutokt. Temp. mit Gln.a-
Azobonzol Dcntll ·pulver 

46 68 1,5000 
l,4936 

64 59 1,5000 
1,4936 

Temp. oc Bcsondero Komu.oichen 

76 Ab 500 Tropfchcn. Gleiohgew. trlg: 
95 Komer, Prismcn. 

' 84--80 .Ab 60" E:rieta.llgriell. Glcichgew.: Pris-
9i-96 men. Komer. Emtarrt orat naoh linge-

rem Liegen zu Sphll.rolithen. 

-----------------------------------------------------
p-XrlcMI ( = :?.11-Diwethylplumol) 

CH. _/ I" HO'-/' 

.. 6H, 
15,S .!rachi.u.sii ure 

CH1-{CBJ,.-COOR 

76 Trior:ie.l ( = ~othyla!ulfonal) 
. CH, . 

J. C,H.>C(S01-C,H.)1 

3-Brom-d-co.mphor ( = Ca.mphora. 
monobromAt.11.) 

R.C-C(CB.)-CO 

u.L~HJ, Lr 
76 't Compre.l (= Pyra.midon + Volant.a.!) 

C,.RITON, + NR,-COO-CH,-CCl. 

76 

00 

49 

3{1 

5r 

45 

73 

55 

49 

1,5101 78-80 Geruch. Ab 40" Ne.deln ond Spielle. 
1.r,000 97-98 Gleichge,T".: Be.Ikon, Spielle. Emtam 

aphirolitbisch. 

1,4330 77 F. me.iat unsche.rl". Gleichgow.: gele.ppte 
Platt.on, S pieOe. 

l,41140 58-62 Ab65GrechtwinkoligeBlittohen. Gleich• 
1,4683 103-105 gew.: Rechtecke. Dimorph ll 56° (wird 

duroh Stilben indw:iert) (S), 

1,4936 71-72 Ca.mpher-Geruch. Ab 55• Spielle, St.en-
1,4842 96--"98 gel. Glcichgew.: a.bgesohn\gte Stengel 

mid Spill.lie. 

-----·· -- --- -----
56 1,5299? 6i Glcicbge'I\·.: l'riamen. Enstnrrt 

],52f.14 93-94 
,l. 7 

1,5611 ·ss-70 Ab 500 Korner, No.dcln. Cleiehi::e"·. 
1,,.511:2 00-91 Pl:a.tten. Erst:a.rrt epharolithisoh. 

,V 

----------------------------------------·----· 

,, 

TriLen,.oin ( = Glycerinh-iheru:oa.t) 

H,C-0-CO-C,,H. 

H 6-o-eo-e. 11. 
I 

H,t-,-0-G0-C. H. 

Phcnylcssig-saure 

~H,-COOH 

4'i 58 

.;; 

·--------------------- ---· -
4-0ry-3-ilthoxybonmldehyd (= • .Athyl­

,.,.ni llin., = Bon.rbooa.l) 
52 5S 

1.5502 66-68 Gleich;ew. scbr trag: l'l:.tt-en, Korner. 
1,5403 90-\l2 Emta.rn i;lnaig. 

;.~ 

- --··--·---···---------
l,5000 95-96 . Geruch. Ab 600 !::eli\ppto Bli,ttche-11 • 
l,4!l:III 110-112 Gleichr;ew.: grolle ~ J1e.ntcn, ~cchsE"cke 

und Stengel. 

------- ·-------
1,5011 
l.r..50~ 

75 
9(1 

. .:. \ 

Ya.nille,:eruch. Ab u5° Blllttchen. StA.b­
ehen. Gleichl!"e'III·.: Prismen, Kc:-ner. 
E:-st:uTt ltornii:;. Poh·m~rph II 74', 
lil 65°, IV 00' (37). • 
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274 

iii 

7S 

78 

,Ii 

·Snl,stmu 

Bem.oylm,mclclsi,nn-:noth vloster 

Q-cH10: ;co-e~H.1-eoo-eH, 

· Lactnmid (.;.: :.\Iilcil1siuroomidl 
' . _.. 

CH.-C.HOH-C~NH: 

dl,a,,(1-Dibroml1~•drozimtsiure•iithyloeter 

Q-emi~--CH~r-COO-C,H. 

2,4,6-Tribrom-3-n\otl.ioxytoluol 
·nr 

I 

"t-0=:"· 

r~utakt. Tomp. mit GIM• Temp. 
Bcsondcrc Kcmu:eicben 

Azobcm:ol Bcuzil ·pulnr ° C 

50 

6Ci 

4i 

42 

07 

7 •• ., 

57 

58 

Gl 

l,5299 
l,52!» 

1,4584 

78-'19 
99-100 

.,). I 

69 

Ab 00" Triipfche11 und vcn.isc Korn­
cben. • Gleicbgow.: Prismen, Komer. 
En1tarrt . glasig, bei En1·armen "rolk• 
Kristal le. " 

~~n:ich. Ab_ 600 Trupfohcn. Gleichgew.: 
Komer, Pnsmen. }.nit.am r.u 6phiro• 
lithcn. 

l,OOU 81-'-83 .Ab' ·w wenig Xi.imer. Gleichgow.: 
l,51\!li JOS-100 Pln.ttcn. Komer. Dimorph. 

l,5:!04 
1,r.101 

1,0011 
1.513!)'; 

I 

llS-120 
139-141 

J..( 

Gleichgew.: Blu.tt.chen, Taf'cln. Erstarrt' ,. 
:am Sphii.rolitlum. Dimorph. 

76-'li Ab . 50" Kc!mer, Nadeln. Gleiob11eu·,: 
09-101 Stengel. 

I 
I 

-----------
7S 

so 

80 

so 

RO 

so 

Dibcnzoylmetlmu . ·•; 

~- . ~ 
'-.,/ CO-C:H,-CO '_/ 

l,tl:1,13 99-100 Gleichi;ew.: Priamen, Plll.ttcu. Erit&rrt 
:r.u gefiederten SpbArolithon. Dimorph 
n 71°(38). · .. 

.. ··•~-- ··--- ____________ _;:::;;;;;. ______________________ _.,;. ___ I 

Propionamid 66. 71 (1.43.19 · Ab 600 ~rolle, iibeminandcrgelagerte · 
Pl11.tten. Glcicll~ew.: groBe, dunne 

CH.-CH,-CO-NH, P!ll.tten. 

Durol (= l,2,4,5-Tetram .. thyl!>o=l) 46 r,4 l,46S3 108-110 .Ab 35° Komer, Prismen: reichlich Suh-
CH, 1,48-12 '18-80' limn.te. Gleich~'!!'.: Y'rismcm, Pli.tten. 
I Emt&rrt stmhlii;. 

()-eH, 
H,~-,/ 

I 
CH, 

p-Nitroben-,.o!Rnlfochlorid 

11,~-o-SO,CI 

Hl'dom1I (= l!ethylpropylcnrbinol-cnrbamat-) 

C,H, > ~n:-o_:co-NH, 
CH, 

Acetnmid 

CH,-CO-Nli, 

Xn.phtheJin 

4."I 

53 63 

,. 

:;r. 

l.5611 72-73 Gen1ch. Gleich,;ew.: Pri!lm!"n, ·&lken. 
1.5:;()2 96 

(l,4339 

l.4!l!l9 

l,52!!9 
l,ii!!04 

l,5S07 
J.5';'!l5 

~ 

58 

OS-69 
92-93 

;..y 

.Ab 500 Nadeln. Stengel. Gleich!!!.'"".: 
Nadcln, Rten~l. 

Geruch. Ab uOO kurze Prismcn. ~11.deln. 
Sten~cl. Glcichgew.: Prismen. Ra.lken. 
Dimorpb II iO" (!!S, 12). 

Geruch. Ali 500 Nadeln. Gleich~ew.: 
Jlnlkrn, ~rinlle. En.atarrt fiicberf<irmi.g. 

79 Geruch. Ab 4~• achiefwinkeligc Bl&tt-
100-102 !.'hen, 8piel3e. Gleichgew.: Kume:- und 

:)...'r Priamrn (vitl, Obungsbeispie!e). 
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----------·--·-

F, 0,C 

81 

/ 81 

, • ill.5 

···---11111 

Subata.nz 

a-Naphthy:urctluin ( = a.-Na.pbthyl­
cmrha.mideii urcA thyloster) 

• NE-COO-C.B. 

/~'-I I · I 
'- ,I' 

v-nrom Ul'll7.0C-Sil Ul't'-methy lester 

11r-G,'\-coo-eH, 

1.4.6-Trinitrotoluol (-= Trotyl) 
N01 

Va.oillin 

O.N _(~>-NO, 
. ·~ -~ 

cH.. 

83 N-f.P-:B.romatbylJ-phtha.Umid 

f 83 

.. 
i 83 

0=:>N----CH,----CH,B, 

Fluorenon 

2,4,1\-Triuitr•,ohlorbcnzol ( = Pikrylohlorid) 

Cl 
I 

o,~-()-No. 
'-/ I 

NO • 

J 

• 

Eutekt. Temp. mit 

Az.obcnz.ol Benzil 

53 60 

48 56 

64 

58 

53 55 

51 

50 

Temp. oc 

275 

Bouonderc Kennzeicbon 

l,6705 M-85 Ab7Sf'Klimer,Na.deln. Gloichge~.trig: 
l,GiOO 104-100 Prismen. Emta.rrt aphArolithiaoh. Poly­

,- <'1. morph ll 80", Ill 78° (30). · 

l,529!1 86-87 Geruch nacb Alu!. Ab SOI Stabchen, 
l,5!?(U 105-100 Spiolle. Gleichgew.: Ba.lkon. 

.,lO 

l,5811 91-93 Ab 700 Trlipfchon., wenige Stabchen. 
1,5502 114-115 · Gleiohgaw.: Priamen. Emta.rrt apha.ro­

.)-} lithiaoh. 

l.5i00 
l.liflll 

94-98 
114 

l '1 

Geruch. Ab 700 Seohaecke, Priamon. 
Gleich~w.: Komer, Priamen. 

l~iOO 93-94 Ab•600 
l,.5flll · 114-116 Na.deln. 

.1.\ Komer, 
• thisch. 

. kle,iru, Korner, voreiru:elte-1 
Gleichgew. trig: Pri!men, 1 
Pla.tten. Eratant aphAroli- . 

l,0353 93-97 Gelb. Ab i5• .Tropfchen. Glcich~e"··: 
l,6!?31 119-121 aechsecku;e l3l1ttchen. Poh·morpb II 

:z_ ¥ 72", Ill 64°. JV G!?O (32). . 

1,5795 ·01-92 .Ab 700 Komer. Gleichi;ew.: Prismen. 
l,5700 114-115 Platten. I'olymorph II 61°, ru GO", 

rv 60", r- r.s•, n 55• (39, 40). 

~ 

1,6353 77-70 
l.!3231 102-104 

~b 05° weni{; Nadeln. Gleicbgcw.: 
Nadeln, Stengel. Wenn Riickste.nd, 
nmkrist.11.!lii1ier'!n &WI Alkohol. E~t.A:rt. 
in zw~ierlei Sphirolithen: 1. at:-e.iilig, 
ll blu.ttrig mit F. 65--650. 

UM00013617 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2363 of 4460



~-----.-.---------=-::..-.---

:276 

SuL~ta.n7. 
F.utckt. Temp. mit GI.as- Temp. Besondere Kenmcichcn 

Azobcnzol ·Dcnzil pulver oc 

• H3 p-Chlornitrouonzol 39 49 l,550:? 81-82 Bitter=ndelgoruch. Ab 400 Komer, 
l,s...o:: 101-10:l Spic.Ile. Gleicbgew.: Prismcn, Stengel. i 

,,l- i) ' 

---··- -----'------------------ -·· ·-· I 

s:1 Tri~emiil (= liut)'Tr.hli,mlh)·d:-:\t -i- 50 tr. 
1':,rn midon) 

C:H.-CH--CCi,-CH(OH)1 + Culln~,O I , , , .. 
C! 

8:l 

64 

··---------· ·-···--·-· -·-·-·-----·------
!14 .p.Nitn,aodillthybnilin /i(I 

64 tr. l,olOJ 107-109 Guruch .. Ab 65" Xa.dcln. Gleich;w.: i 
Kndcln. Aus Schmcb:e spit:r.o St.cngcl, 
klcino Krist:i.l~tiomgcachwimlii;kcit; 
wcl\ll :r.wci M.inuten ohnc Dcckgla.s a.uf. 
100" crwiirmt, Ze:rset:r.ung. Ilestschmelze 
el"lltltrrlin Sphamlithen l"onPyramidon. 

-70.:.. J,6353 

6G 

57 

1,6403 
1,52911 

)l,6877 

·-·---·- .... ·--- ·-----
82 Ab 600 Ka.dcln. Glr.ichgow.: :Ka.dclu, 

Stenirel. Erst.Arri. 7.u dicht,·erfilzten 
KMiPln. 

------------
85-89 Gleichgew. trag: Pria1uc.,n,. Erat.arn :w 

108-110 Sphlirolithcnmosa.ik. Polymorph II 61°, 
.;;._;;.. nr nnbcstindig (32). 

----------------·-· i 
Grim. Absa.ui;en meist notwendiit oder· 
umkri,rt..i.11:,ieren nus Alkohol mit. Koh.le. 
Ab 70° Kumt.-r. Gleichsew.: Sechsecke, 
Rhomboidc. Erata.m ,,plul.roiithir,;h.": 
Polymorph.(:;01Uei80"s11l,lin1i,•n:-nlr.n:;-: 
ea.m bunt;i lkchteckc Ill ,!lf. ~mugr.int'. 
Rechtecl:c tmd Komer 11 t:!1°, µiino 
schiefwinkcli~r Krist.'l.lle nnd la.nee 
Stengel I 54•: ~ 

---------··----•--'"- -·-·-------------------------_ 85 p-Nitrooodimrthyll\nilin 

85 7-Mothylindol 

-- ,~ - .. ·- _______ ....... -- .. -- . 
y-Phcnylb:Jtt~T'!<i\urc:i.wid 

()-ctt,-CH,-·C'H,--<..'0-~ H,. 

... .... 

G3 

55 

45 

55 

70 

)l,6877 

l,5S9i 
l.!i79J 

l,0126 
l,GOll 

1,5204 
1,5101 

Criin. El"nntucll umkristallisieren eus 
Alkohol mit Kohlc. Ab 75° Trvpfchen. 
Glcichge,l".: l:itt'ngel mit sebr spitzen 
Endcn. llci SO" snblimicn,n lnnr;sa.m 
,.-iclc Tropfchcn. d:i.z"·i~chcn isoliertc 
gmugr'.inc Komer un<l Recht~cke lII 
70°. Aus Tropfchen A;:grei;nte II S00 
und Eehiefwinkeligc Kristo.Ile I ss•. 

7C.-77 Geruch. Ab 45° gclapptc I,lattchcn, 
100-101 6pielle. Gleichi;cw., l'i11.tten. 

'"A 

·79 Gcruch. Ab 45° Korner, · St.l'.bchcn. 
105 Gleichgew.: i;elappte Dlattchcn. Er• 

J.!.t sta.rn po.lmwedelarti(!. 

-----
87--SS Cfoichge'I\".: Vicreckige Pll'tten. Er-

llO-Ul 11tarrt ~phnmi:thisch. 

0 l ,....,, 
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Subst:l.nz 

Sii,li !.<.-Dinitropbcmctol 0-C,H. 
I 

('tNO, 
~) 

im. 

Eut.ekt. Temp. mit 

.A.zobemol Bom.il 

44 115 

GL:is­
puJver 

Temp. 
•c 

271-

Besondoro Kcnnuichen 

1,5502 90-01 Gelb. Ab 70" feine Nadeln. Glcichgew.: 
1,5403 114-115 ilt1bone Stengel mit. sehr apitzen Enden. 

'J. -· 
---------------------------------------------------

85 p-liethyld.ibcnzoylmctho.n 49 

~ ~ CR,-'-_/' CO-CH,-CO '_/' 

85,5 &.licyl:i.!kohol ( = So.li;;onin) 62 

~,OH 

!. 86 ,B-Kaphthylcr~nid oS 

(X)-CN ' ~ 

60 

67 

63 

1,62!?9 112-114 Ab 70" Komer. Gleichgcw.: Recht.ccke, 
1,6128 129-130 Priamen. Eret.a.m :r.u SphiL:rolit.rum­

/ l moeruk.. Polymorph ll 641• 

1,6403 
1.6299 

95-97 
120 

Ab 65~ dunno Ra.ut.en, vier- und secha• 
eckige Blattchen. Gleichgew.: Ra.ut.en, 

• Vierccke,, Scchsecke. Erat.a.m zu fei.n­
atra.liligen SpharoijtheD. 

1,58!17 76-78 Genich. Ab 75° Triipf'chen. 
l,5705 100-101 

J. o/ 

-------------------------------------------------
87 m-Dhnethyfarninophcnol 

OH 
I 

,#'-.... 
'/ ' I Ii :,:<CH, ,r· CR, 

56 61 1,5611 85-86 
1,5502 108-110 

., l. 
do-"' 

O~ache nach 'IAngerem Liei;cn dun­
kclviolett. UmaublimierPn bci 8QG. Ab 
60" Komer, Blat.tchen. Glcichgew.: 
Priamen, &lkcn; oft. Strcifung. Er­
at-&m aph&rolithiaoh. 

·--- ... _,,,,_ .. -------------------------------
OCH, 

()-x<~, 
y 

.. ----------·-------
S7 p-Aminobt'n:r.onitril 58 

S':'.5 p-Dibromhenu,J Dr 

()11 

' .Br 

88 2,4,Dinit:ron.nisol 47 

60 

61 

6t 

l,5700 '19--81 Ab 70" wenig Nadeln. Gleichi:ew.: 
1,5611 9S-l00 Stengel, Prismen. Eret.a.m ,p!iaro­

lit.biach. 
I~ 

1,5897 100-101 Ab 700 Komer, B!Att.ehen. Gleichi:ew.: 
1,5795 125 Prismen, Komer. • 

;i.~ 

1,5700 94-IJ7 Ab 40" KlimerJ lllll.ttohen, Nad.eln, 
1,5011 114 Stengel. Prismen. Gleiehge...-.: Pl.a.t.ten 

1 
~ und Pri.amen.. 

1,5700 85-88 Gelb. Gleich~ew.: noh.iefwinkelige, lange 
1,5611 113-114 priama.tioobe Kristo.lie. 

l. ') 
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278 

Subst:mz 
Eutckt. Temp •. mit · Gm• Tomp. 

Bc,,ondere Kcn.nzcicben 
A.z:obcnzol :Benz.ii - pulver ° C 

51 tr. 

---------····-·-- ----·-·- ---------
11-Chlorpha11oll1c112:oa.t. 

---------------------
ss 53. 

--------.,,------------
S9 5S 

61 1,6403 108-109 Gleich~c"·· tra:;: Platten. Dimorph. 
l,.~299 125-127 

11 

-- ------ -------------------

li4 

f,() 

1,550:? 102-103 Ab 75°· Komer, No.dcln. Gieichgc"··: 
l,MO:I 125-127 Pla.tton. 

9 J 

1,520¼ 109-110 Gloichp:ew.: Komer. 
l,5101 130-13.'I 

,l.;2.. 

-------------
1,lil!.!G 89-91 · Geruch. Ab 600 Rla.ttchon. Gloichgew.: 
1,6011 112-115 Pla.t.tcn. · 

,_q 

----------- ···--------
89 ;"il 

90 5R 

-------·----. ----- - ----------
90 

90 

Broi:mcct11mid 

CH,Br-CO-~H, 

- - -----------------
!J0,5 Anii,sthesin ( = p-Aminnbca:i:n,.,.i111re-ii.thyl­

"iil~r) 

m-Dinitmhcn,:nl XO, 

. /''··., 
I !i 
·-., _,;.... :rn = 

05 

,'511 

GI 

68 

70 

(i,5 

B3 

l,4GS3 112 Ab 70" B!Attchen. Stengel. Gleichi;cw.: 
l,4-584 140-142 Prismon, Stengel. Ent::i.rrt. zu Sphlro­

lithcn. 

1,493G 86-87 Ab SOo Komer. Gleichgew.: Komer und 
1,4742 109-110 Platten. Erstarrt :z:u breitstrnhlii;en 

SphArnlithrn. 

.. ---- -·· - ------ --- --------------
1,5101 98-100 Ab 50" ~e.deln. :&.lken. Glcichgow.: 

Bn.lken. I:::-sto.rrt :z:u Sphr.rolit-hcn. 

------------------------
l,::iiOO 84 Glcichgc,v.: l'risnum, Sten;;cl.Erstarn 
l.50ll 109-Il J. znP.mt itla.sii::, eprttcr 11phArolithi~~h. 

l,5502 
1,5403 

1(.. 

99 . Ab 75° kleinc, rechtecki;;e Bli!.tt.dum. 
119 Glc,ich~ow.: Prismen. 

;i..-' 

1,5502 94-95 Ab 60" Nndeln. Glcichgow.: Ballccn, 
l,,,-&03 lJf,-116 Pmmen. Trimc,rph (14) . 

:,-\ 
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279 

F.•C 
Eut(Jkt.. Temp. ·mit Gins- Tomp. 

Bcsondore Kon.moiohon 
Azobcnzol Benzil pulver ° C 

f !ll p-liromjodhcnzol 

------ ---------
91 

-0 111 

13utyrchloralhydrat 

CH,-CHCI-CCl,-CH(OH), 

p-Xitrnphe11yl-a.cctdimet.hyln.mid 

O,~-Q-cH,-CO-N(CH0), 

4G 

Ill 

57 

53 l,G:?31 
1,61:?6 

-70- (l.4339 

90 
Ill 

.;,...1_ 

Ab 35° Blattchen. St.iibcben, Komer. 
Gleiohgcw.: Komer, PriamM. Dimorph 
(41). · 

Ceruch. Verflilcbt.igt. ohne Sublima­
tion. Dei l'Wlcher Abkil.hlung niichige 
Krist&llisa.tion mit F. 70-71i0• In 
Po.raITinhomogenos Schmcl:r.cn 72-75° .. 

. --------------------------
1,5~03 92 Ab 700 Komahon. Gleichgew.: Bmtt-, 
l,5299 ll5-ll6 ehen, Pr.ismen. . 

03 

,z.y 
------------------------- ------

7/ 91 a-l 'heuyl-n.r.ews.iiglli nrenitril r,() l,iilOl 92-04 Ab 700 Komer und Bllltteheu. Cleiab- . 
l,CiOOO 109-110 gew. trig: Platten.' Scbmelze en;tarrt 

zu kll"inen RphArolit.hen. 
I "J 

·--·· ----------------- ---------··-- ·---· 
ClI8 
I 
C-COOH 

gFL~OOH 

tii 83 (1,4339 BciBender, una.ngenehmer G1!ruch. Ab, 
SO" Tropfohcn. Zeraet.znng. j 

--------·- --·----------------- - ··----------- I 
Eucliinin 47 

C,.'H,.O::-.,(- -ll-Cll,-··C\H,.) 

·------'---- . ···--·-· 
:t gz" &lipyrin ( = Antipyrinnm en.licylicum) 112 • 

C,,H,.ON, + C.,H10 1 -----------------------s- 92 P-Naphthochinolin (= 6.1;.Hr.n?.ochinolin) 47 

. 92 

92 

(' 
i",/~'-
1.~A) 

~ 

Tetr .. meth:d-4,4'-di~mino-diphe.nyJ. :!."i 
moth1&11 • 

(CH,)1X-o-CH:-O-N(CH1 ) 1 

Trnubcnat.uremonolitl1ylcswr 67 

C,H,-COO-CH(OH)-CH(OH)-COOli 

63 

07 

5R 

60 

81 

·- . ---· ---- -
f 92 Ath~·liuimstoff c;; S3 tr. 

c,n,-XH-CO-Xlr, 

· 65-93 d-~nrt.it (,~MSerha.ltig) r,; 92 

HOCH,-[CH(Oll)J,-CH,OH -+ !-:H,o 

93 

1,5403 105-106 Ab 650 NMleln. Glcichgew.: ~fadeln,' 
Stengel. F.rstam glaaig. 

1,5611 99-100 Ab 7:5°Tropfohen. Gleich;ew.:Pr'.amell. 
l,550!? 1.25-126_ . 

·,r-J.r 

l,G7l5 84-85 Aromatiacher Geruch. Ab GO' gcli&ppti.­
l,6598 110-111 Bliittchen und kune EpicBe. · Glcicb­

gew.: unregelmiLIJigo Bldtt-che11. 

1,5795 92-93 Ab 800 Triipfobcn. Glcicbgew.: Komt'r. 
l,l:i700 ll(l F.ret-l!J"Tt ~l,tSi~ odE"r sphi1rolit-hisC'h. 

11 

1,4339 86-00 

l,45S4 77-76 
l,4:l:J9 150-151 

l,5101 88-9! 

Ab 7ff' ein:tclnc Komer. Gleicb,ze,-r.: 
Pl:i.ttcn. Emtarrt. 7;u !-phiirolitben. 
Dimorph. 

Ab 600 !'.n.dcln. Komer. Gleich:;on-.: 
St:i.bchell. Erstnrrt sphiirolithisch. 

Still. Schmilzt trilg. Schniclze :t!h, d:i.­
her verbleiben dn:-in Dampfblaeen. In 
Pnroffin F. S3-SS•, w11sser!n-i F. 110°. 
(Troekncn!) 

1,0483 81 Gelb. Sch,~aeher Gemch. Ab 45• vcr­
l,G353 104--105 echieden::u-tiµe Blattcht-n und Kom~r. 

G leicbgc..-.: Pl:i.ttcn. 
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280 

J:>.•c 

I: 93 

~ 03 

!)!I 

.. 114 

. ·94 

· 94 

S11l1:lt1Ul7. 

Co.rba.midsiiurciso11rop.rlc&tt"r 

H,X-COO-:-CH1CH~). 

Eutc1.""t. Temp. mit 

. .Az.ol.h~nzol llunz.il 

4tl tr. 56 

Gwi• 
pulver 

Temp. oc Bcsoudcre Keuuzcichen 

l,57!lli 116-117 Gcruch: trinenerregcnd. Ab 40'l Tropf• 
1,5700 136-137 ohen. Gleichgew.: Komer. Ersta.m 

J;._ I aphi&rolitbisch. ______ , 
Ab 35° Na.deln. Balkcn. Glefohgew.: ! 
Nlldcln, Il11olkcn.Erstrurt.aphimlithisch. j 

--.,.,..-------:'"----·· ·-· .... ·-··-·--------------

Accanphthen 

44 

61 

1,5204 03-94 Ab· 600 fein~ Na.dolu, Komer. Gleich­
gew.: Stengel. Erstn.rrt. sphli.rolithiach. 

l,oS!I':' 84--85 Ab 600 Nadeln, ,Kii~er. Gleichgew.: 
Priin:ncn. Erstarrt zu SpbA.mlithP.n. 
Dimorph (42, 16, 12). 

62 1,012G 97-US Gleichgew. mg: Priamon. Eret.imt :r.u 
l,OOU 124-1.26 SphAmlithen. Polymorph (43. 12). 

':J..? 

---·-·· ···-·-·---·--· - -------- - --···· - -------
G3 

62 71 

/ 

47 63 

1,635:l 9S-99 Gelb. Ab 45° Kerner. Glei~ia~w.: 
l,fi2:tl 116-118 Komer, Pri.'lroen. Dimorph II (30). 

I\' 

l • .'iJOJ 93-95 Ab 70" Komer, Stengel. 
Priamen und Stengel. 

Gleichgr..-.: 

:I 

1,6011 
l,5S97 

101-102 Ab 50" Nadelr., Spiello und Priam«m. 
121-122 Gleicl.n?ew.: Priamrn. Erstn.n1: 7.11 Rtmli­

;.. 0 ligen Aggre:;:ston. 

I 

I 

---· .. --·------------ ---·-------- i 
' !14 

94 p-::>Icthylphcm_\'le&11ii::imure . 

f:H,-Q-cH,-COOH 

------------ ·-----···---·· 
P4 4S 

GS 

1,4n::G 
l,4S42 

93-95 Gcruch. Ab 45° Xndelu. Gleich!?ew.:' 
ll3-114 SpieDe. Ersto.m:u: frinstmhlii;en Sphii•i 

rolithen. I 
---------------- -· I 

l,40:Ji.i 103-104 Ab 70" Nadcln. kun:c Spiel.lo. Gleich-, 
l,-'~42 12f,-l!!"; i;e,.-.: Prismcn. Dei unreinon Pmp:imten: 

k:111n F. hi\hcr 1SCi11. ! 

l,G!!:il 111-113 Genich. Al, 50" .Xc.dcln. Gleichgp"··: 
l/il!!6 l!?S-131 l::ltcn::::cl. Spielk. E=ntiotToy, dimorph 

II ll:?", Up. S-&0 (3:?i. 
\\ 

; 
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05 

Subst:l.nz 

4-Nitro-2-mcthylpbcnol OH 

!\-en. 
,2NO, 

Bmu.il ~ ~ 

Eutcl.."1.. Temp. mit 

A2oberuol Be=il 

35 58 

50 ll5 

Gl»­
pulver 

Temp. 
•c 

281 

Bt-.sondcro Kcnnzcicbon 

l,li897 9"-ll5 G!cicbi:;cw.: Korner, Belken. Erst:i.rrt 
l,5i95 ll5-ll6 zu Sphiirolithen von II 86° m.it Gleich­

J.. / gew.: Ne.deln. 

l,5i00 96-98 Hcllgclb. Ab 85° N&dcln, St.engcl. 
1,6611 117-118 Gleichgew.: Stengel mit spitz.cn Enden. ~CO-CO~ 

------------ ;l \ Polymorph Il 41,5°, Ill etv.-a 270 (36). ···-- -- ____________ _;_ _______ __:__: 

Ab n;o ~inzi:;:e Komer. Gleich:;:e11·.; 
Platten, Prismen. Erst:i.m zu fcin­
strahligcn Sphii.rolithcn. Bci Erwiirme11 
lJmla.gerung. 

> 95 

Tetra.brom l.ohlenstoff 

CBr. 

3-l'tiethylindol ( = Sl.n.tol) w~ 
NH 

44 64 

40 

43 44 

-· ·---------------- -------------

1,5502 112 
l,ii-W:l 134-135 

~:; 

'l,5698 111-113 

1,5700 
1.5611 

100 
l!'U 

,;. \ 

.Ab 300 st.arke Sublimation vou i;czack­
ten Blitt-c:hcu und Roaettl"n, ab 46" 
isotrop wnl,en:utig (12). 

Geruch. Ab 500 gclappte Dliittcben. 
Gleichgew.: diinnc, geleppte Platten. 
Ersta.rrt fliichonhaft. . 

· 95 4, 6-Dichlorrooorci.n O .H 50 -46-- 1,5700 95---97 Oft bre.un verfii.rl>t. Umsublimiercn bei 

96 

0-
! 

Cl-I I 
' OR 

I 
Cl 

~-~it-robt-nzoosauro-mothylcstor 

. O,N-Q-coo-eR. 

51 6, .. 

06 Methylisobntylkrton-2.4-dinitrophcnyl- 42 60 
hydro.zoo. I 

4 
NO, 

9ti 

90 

(CH,J,CH-CH1~(CH1)=N-H...",-b-NO, 

o-Naphthol 

Tctrnmcthvl-4,4 • -diaminohen7.hydrol 
( = Michicrs Hrdrol) 

[(CR,),X-C,H.J,CH-OR 

50 

------------'----------·-·· 
!. 110,5 m-?-iitropJ.conl 

~li 

57 

97 2, 7-DirnetbylMphthalin 51 /y~ CB,-1 I I _l:f. 

~.A/ 

1,5101 
l,!'iOOO 

l,lil!!lj 

OOo. Ab 55° Nn.dcln. Schmilz.t trii.g. Aua 
Schmelr.e 11\nge N 11.deln. · 

111-112 E'l'llgeib. Ab 700 einzdn!' . ni:utcu. ! 
130 Gleichgcw,: Rautcn. · 

,8 

lll Or&nge. At, 400 Komer, :mattchen. 
Gleichgew,: Komer. Ersta.rrt sphi;.ro­
lithisch. 

1,0231 86-87 Ab SOO ilmggestreckte, rechteckiJ:l!' 
l.0120 lOi-109 Kristnlle. Gleichgew.: Rechteckt. 

;...\ 

l,5S!li 110-112 Gleichgew.: Plntten. Erstarrt ephii.ro­
Uiilll'i 14i-14!l lithillch. Dimorpb. Bei Mi,chen mit 

~ •. Bcnzil ~orilbrri;ehcnd blau:;-ri.in. -· 
l,ii.'.iO!! 124 Gelb. Ab 65° achiefwinkcligc St.abehcn 
l.f~(;:l 145-147 und Prismcn.. vielPckigr Kornrr. Gloich­

,;.J- grw.: Komer. 

l,5Gl l 
1.n:-,u2 

Ab 4.5° 1.mn:i:;l•lmli.Oi;e Bll!tchcn uud 
SLabchcn. Gleichi:c..-.: ui=:::<'lma!li~c> 
Bliittchcn. Bci unroio.01, Pnirnrntcn 
kl'nn F. hoh~r sein. 
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282 

Subetan:r. 

. . . . '~· 

Nip.sol ( = 1>-0xy~bcm:.oc:<liure-propyl-
estor) . ·. 

HO~OO--C.H, 

:5 Qi 

• 

Eu~kt. Temp. mit Glaa- Temp. 
Bcsondcn Kcnru:eichen 

Azobcru:ol · Bcru:il · pulver • C 

69 72 

33 35 

1,5101 98-100 Ab etwo. 900 Tropfclum. Gleicbizew.: 
1,5000 122-123 PrilJ'll'len. 

~J 

1,4:139 135-140 · Co.mphcro.rtigcr Gerucb.. Ab 25° St.ii.b­
chcn, Blii.ttchcn, Strnilcnpflo.at.cr. St11.r• 
ke Sublimo.tion. Gleichsew.: Pla.tten. 
Diw Hnlbhydrat echmil:r;t nnter WB1111er 
bei 780·(44). 

·-----····· -------- .... ---·- ··-----------------------
Clykoldipheny!Athcf ·. 56 fl{I 

-~~:-CH.--OD 
\. ----- '· - ··--·-·----------------

"Coca.in 

H,C-CH--CH:...:COO-CH, 
i I I'· 
1 N .CH, CH-0-CO-C.ll, 

,. ,. .H.6--tH'°'7f~',c•'· 
·\ c: ----------------- ----------
. . :,· -f 9S 

~ ;· f 98 Phrnylthloacetamid t .. . VCH,-CS-l>,"'H. 

47 62 

41 59 

62. 72 

l,5299 107-109 Ab 600 Dla.ttchen. Gleichge"·· Blitt­
l.52ll 130-131 chen. 

;,. !, 

1,5000 103-105 Ab 700Komer, Na.deln.Gleichgew. tras: 
l,4!136 121-123 Komer. Erstarrt glaaig, bei Erwarme,n 

aphii.rolitltlech. 

1.11231 112-114 Ab 00" Xa.deln. Gleichgew.: breite 
Linsen, Blii.ttchen. 

1,6131 106-108 Ab 65° Nadeln. Gleichgew.: _ Belken. 
1,6011 129-131 

,;L~ 

~,-'.i'0-0-8--l-,...-.,.-N-.a.-p_h_t.b_y_l_en_di.;...-a.zmn-.-----------6-l _______ Ze_ree_tz_ung_" ___ Me_ist_113_h_e:i:_u_s_ch_w_arz_v_e_rl'Ar __ b_t_(li __ c_b_t-

~ }."'H. empfind.lich!). Umkristallisieren in ver• f' I diinntem Alkohol m.it Koble; deram /X"--NH diinne, aeidige Bla.ttchen, die aich bald 

.,;// 99 

" .. 

I I I a veriindem. Schmilzt unter Zereetzung 
und Braumarbuni;. In Induflmsig•. 

' / keiten liislich. 

m-Toluylendia.min ( = 2,4-Die.mi.notoluol) 

CB:1 

()--xH, 
'( :~rn:, 

Giut&l"llAure COOH 

dH. 
dx. 
da. 
I 

COOH 

62 

66 

60 

66 

84 

1,059!:I 
1,6483 

98 Ab 60" diinne BlfLtt.chen. Gleicbgew.: 
126 gelappte ScheilM-n.. 
.2.1 

l,5897 104-105 Ab 600 Komer, BIA.ttehen, Nadeln. 
1,5795 126-127 Gleichge'III·.: Komer und Prisml'n. Er-· 

~tnm epharolithisch. 

1,4339 9S-100 Geruch. Ab 800 Dmwruidlung wie ei.n 
Schleicr. _S.b ss0 gcbogene Stabcbcn. 
Gleichgew.: Komer, Priamen. Ena.ntio­
trop dimorph. Up. 800 (45). 
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f/ 99 

5" 99 

£ 99 

'! 90 

Eutekt.. Temp. mit 

Axobenzol Benzil 

2-Dutylo:rychlnolin-4-cnrbonsflure-[P-diiithyJ. 63 
a.mino-atbylamid]-hydrochlorid ( = Percain 

74 

= Cincainhydrochlorid) 

. co-:NH-CH.-CH,-N(C,:S:.). /·v, . 
\.AtLo-e.R, + HCI 

l'l 

p-Chlorchalkon ( = p-Chlorbenzali.ceto- M 69 
phenon) 

Cl-C)-cH=CH-C0-0 

Bemophenonhyd.ra.zon 67 

Bem.otria.&ol (= Aximinobenzol} 67 74 

90-100 o-Swfobe=ocsi.ure, teilw. H 10 Vgl. bei 
.135o 

()-eoOH 
,/-SO,H 

Gla.s­
pulver 

Temp. oc 

283 

Bcaondere Kellllzeichen 

l,6502 101-10!? Gleichgew. trig: Nadeln, Platten. 
1,5403 131-13!? 

~t, 

1,6231 106-108 Ab 00" spii.rliche Illn.ttchen. Gleichgew.:' 
l,Gl!!6 1.27 ;rs gestreckt.e Sechsecke und Stengel. I 

1,60H 104-106 Ab 800 Komer, Priamen. Gleichgew.: 
1,5897 127-129 Komer, Platten. Erst.a.rrt i:u fei.n&tra.h- · 

. ~ ~• ligcn Spha.rolithen.. · 

1,5795 114-115 .Ab 700 Nadcln. Gleichgew.: 1.a.nge 
1,5700 139-140 Na.deln, Stengel. Erstarrt npbe.roli­

" - thiach. Polymorph Il 97", III 85°, 
"S IV 83°, V 680 (32). 

Schm.ilz.t ab 600 und krista.llisi.ert · 
wieder. In einzelnen Tropfen Auflosen 
der neuen Krista.Uc bei etwa 100"; 
grtil3cre Ag.,"Tega.t-e F. 135". Schmilzt in 
Pa.ra.fI"in bei 65-67° homogc.-n. 

00-100 Scopola.min.hydrobromid + 3 H,O VgL Scopole.minhydrobromid 
.,.CH-CH--CII, _ . . bei 194--197" 

Sch~lzt Ullter Abscbeiden wa.sserfreier 
Kriatalle. In Paraffin homogenes 
Schmel:r:en bei 00". Nacb.her manchmo.1 
wnsserfreie Korner. / i I I o, ! ~-CH, CH-0-CO-CH-C,:S:. + RBr 

'-. I I I . I 
CH-CB.-,--CH, CH,-OH + 3 H10 

. 90-100 Scopola.minhyd.rochlorid + H,O 

C.,H.,O,X -,-HCl + H,0 

Vgl. Scopolam.inhydrochlorid 
bei 190-205° 

Schmiht unter Abscheiden mi.s.serfreier 
Krista.I.le. ln Paraffin inbomosenes · 
Scbmelzen bei ·700 unter -~bschcider:. 
von wnsscrfreien Prismen, die sich bei 
et...-11 l 00" lusen. 

Benzi! .A.ceta.nilid 

I 100 

)...100 Homatropi:i ( = )lo.ndelsiiure-tropinesi.er) 
CH,-CH-CH, 
I I ' l :X-CH, CH-0-CO-CH(OR)-C,H, 

tH,-<'.:H--t'H, 
3 100 ~-:'.llt-thyle.cet.awlid ( = Exalgini 

CH,-CO-~(CH,)-C) 

63 8S 

73 i!J 

63 5S 

l,659S 
1,6482 

9!) 
125 

Ab 55° Xo.deln, kleine Balken. Gleich- . 
gew.: ~o.deln, Prismen. Dimorph II 96" 
(14). i 

1,52(.4 9~-!13 Gleich1_:e...-. trig: Korner, Prismen.: 
l,51Ul ll!i-117 Erstam. glasig. 

~~, 

l,493i 113 ~b 60" Korner, Prismen und qua.cin-
1.4840 130-131 t!_!'Chl' Bliittchen. Gleichge...-.: l'rismen, 

Komer. Ersta.rrt. ephiirolithisch. 
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2-84 

// 100 

I 100,5 

, '101_ 

9 102 

2,5-Dio:i::ybeil%lildchyd ;-\.-oH 
H°V 

o-Chlorcrotonsilll'9 
.. 

CH1-CH =CCl-COOH 

o-Phenylei:u:liamiu 

Adorut 

HO.:-CH1--{CH(OH)],-CH1-0H 

3,3' -Dia.ceto:xydiphenylsulfon 
, , . ., . () 
,.(!,·. 
· : ·fJ\! CH.~0-0-~ . II •:,, ~ 

: : CH.-C0-0-NJ. 0• 

. " 

Eutckt. Temp. mit. 

Be~ Acetanilid 

.69 58 

68 51 

72 56 

57 79 

94 100 

72 .S!l 

' 10!? lial~nai.urea.nhydrid~Addukt der 74 • 75 
8,10-Heptodecadien-l-ca.rbonsAure 

KC--CO 
fl > 0 + CH,-{CH.].-CH=CH-CH=CH-{CH,).-COOH 

HC-:-CO . 

;_ 103 Acetrldiphcnylamin 

~ 
)=ON-CO-CH, ,_;,-

J l 03 !!!et h y lha.rnstoff 

CH,-:XH-CO-KE:1 

f 103 

'.f"l03 p-:Xitm!>enzoyl-aalicylsii.areA.:bylester 

l ";-coo-e,n. /=•-
1 '' 0-CO / '- :XO · ~- ;·- --~- _,{-·-· ' 

67 68 

82 ~n ,_ 

63 79 

86 

Gia.a- Temp. Beaondere Kennzeichen pulver oc 
l,6897 100-105 Gelb. Altera Pripnrat.e schmutziggelb, ! 

Ui:n.sublimieren bci 90". Ab 80" Blatt.-' 
chen'.,' Na.deln. Gleichgew.: Stengel., 
TafeJ.n. Brccbungsindex wegen Ver-
ie.rbung ernchwert. Erntarrt :r.u st.a.bilen 
und ·wtabilen;Sphii.rolithen. 

l,43311 Eigenartiger Geruch. Ab ,15• Stibchen, 
l,4584 1llii.tt.chen.·c1eichgew.: breite Prismen., 

Balken. Verfliichtigt. Eretam zu grob-, 
strahligen Sphi.rolithon. 

1,6101 96 ·Genich. Ab 60" Stabchcn. Gleichge'lt'.:: 
1,6000 114-116 Stengel, Prismen:. Erstarrt zu Spbliro• 

lithen. 

1,5897 116-118 Ab.80"1..-une Prismen, rechteckige Blatt,. I 
chen: Schmelze wird ranch gelb. Bre-
chungsinde:i:: wegen Verfii.rbung achwie-
rig . ' . . 

l,4937 111_:112 Gleichgew. trig: Prismen. Entarrt; 
1,4840 145-14.6 glaaig. I 

i 
1,5403 93-94 Gleichgew.: Prismen, Stengel. Ersta.rrt 
1,5301 118-119 glaaig. . 

.,;.$-

l,4G83 94-95 Ab 55° Nadeln, Komer. Gleichgew.: 
1,4584 120-122 :Sa.deln, Stengel. Schmelze entw-rt , 

milchig trilb. Dimorph ll 670. 

1,5502 113-115 Gleichgew.: Komer. Ersta.rrt glasig. 

1,5Gll 
1,5502 

1.4683 
1,4584 

1,6715 

100 
l!?i-128 

,;S 

76--76 
106-108 

llO 

Ab 75" Komer, eechsseitige Blii.ttchcn. 
Gleichgew.: Korner. Erstam zu fein­
stmhligcn Sph:irolithen. Polnnonih 
II sr1. m 86° (32). • · 

Ab 80" Stll.bchen. Gleichgew.: Komer, 
Prismcn. Ersta.m epbiirolith.isch. Di-
morph ll 101° (32). · 

Ab 80" Xr.deJ.n. Gleichgcw.: Bru.ken. 
No.d.eln. Sinl..--t a.b. Erstarrt zu Spbii.ro-
lithen. 

l,5403 109-110 Ab 80" k.leine Komer. GleichgPw.: 
1,5299 134--136 Komer, Prismen. ,.­,,. . 
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Suustanz 

:, 103,5 4-Isopropyl-a.ntipyrin. 

H1C-C=-C-CH(CH1), 

I I 
H,C-X"-.N/0 

t.H. 
100-104 Uvuloae (= d-Fructose) 

HOCH,-CO--{CH(OH)J.-CH,OH 

7 , 104 Pimelin.aii.ure 

HOOC-{CH,1-COOH 

l 04 Brenzcat.echin 

CHO 

. )"-._ 
j l!-OH '/ 

lM Dianiayloxrd 

cH,o-0-o-Q-ocH, 

,;._ 10-i p-Bromphenolbemoat 

~~ 
Br-~ ,1· 00 " / 

~-~ ~-V 

103-105 Spartein.sulfat 

c.,rr.s. + B:,SO, + 5 H,O 

;,' 105 · 

5""105 Phemi.n:hridin 

285 

Eut,ek:t. Temp. mit Glas- Temp. 
Besondcrc Kennzeichcn 

Dem.ii Accta.nilid pulvcr ° C 

()j' 55 

04 07 

GO 

61 37 

61 

St' 

70 ·88 

80 47 

so ss 

so 

1,540:J 94-95 
1,6!?!)9 116-117 

Jr 

Ab 80" Xadeln. Glcichgew. Stengel und 
Ne.deln. Erst.a.rrt xu Spharolitheu ver­
schiedener Modifi.lmtionen. Bei Er­
Tii.rmen Umwa.ndlung. 

1,5101 I0S-ll0 Geringe Doppclbrechung. Erweicht 
l,5000 135-13, la.ngaam. Eruta.rrt. glo.sig. 

1,4339 106-10, Gcruch. Gleichgew.: Korner, Priam.en, 
Blattchen. Ena.ntiotrop dimorph Up. 
770 (46). 

1,5403 112-11' Ab ,o• Pri.smen; Tierseitige Blii.ttchen. 
1,5290 12S-129 Glcichgew.: Tier:1eitige Blattchen. Poly­

/(.,. morph (17). 

1,5011 100-101 Geruch. Ab 80" Bla.ttchen. Ke.deln, 
1,5502 124-125 Stengel. Glcich!le,..-.: Prismen, Korner. 

;t.. a./ Erst.am 11pharolithisch • 

1,5403 105-107 Ab SO" BIAttchen. Glcichgow.: Platten, 
l.5299. 126-127 StcngeL Ersta.m sphA.rolithillch. 

.)..! 

1:5611 ll9-l21 Ab83°Korncr,Xadeln. Gleichge...-. triig: 
1;5502 140-142 Platten. 

1,5299 105 . Zwischen 60" und SO" entweicht Wasser 
l,5204 123-125 Wlt. Triibu~. In Pal'll.ffin t-cilwcise in-

; 7 homogenes Schmelz.en bei a•, teils 
homogenes Schmclzen bei 81°. Yoll­
atandig wasserfrei F. 140". 

l,4936 93-94 Gleichgew.: Balken., St.cngel. Ersta.rrt 
l,4842 123-124 gla.sig. Bci Erwarmen Spharolithe. . 

1.6.j!)~ 105-106 
1.64S3 128-129 

... -., ,.. 

.Ab 75° Ko.deln, Sta.bch1m. Gle.ichgew.: 
Platten, Prillmen. Erst.lrrt ephiiro­
litbisch. Wenn unrein FMerd.rilling 
und F. hoher. 
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286 

105 2,3-Dimetbylnaphthaliii (= Guajen)' 

, /~··'-CH 
I . . I • . I:.• . '.. 
'-/"-./-CH. 

? 105 3,5-Dinitrobenzoesau.n,-ben:z:ylester 
. NOa · . . . . • 

Cr00~~-o· 
I ,, . 
xo. 

_;: 105 . Butylmalonsii.ure, ( = _Penta.n-e&,,a-dicarbon-
aaw-e) ·. ;_,.c:::ooH 

· C~K,~H 
· 'cooH 

_ 105 p'-Bromcb.alkon (= p'~Brombenzal&eeto-
phcn:on). . · •. 

0-CH=CH-CO~Br 

::; 105,5 

,- 106 Diphenyl~uamida&ure-phenylCl!te:r 

o"N-COO-/~ 
~ ,_/ 
~ 

-;t.l 06 Phyeostigmiu ( = Eaerin) · 
CR 

CH,-NR-COO~ 

dH. tH. 
' 106 Chloru.lurethon (= Uralin) 

CCl,-CH(OH)-XH-COO-C,H,. 

l 06 o-ToluylBlurt' 

• 106 2,5-Dinhrophenol OH 

A-xo. 
o.~~) 

Eutekt. Temp. mit Gia&- Temp. 
Besondcre Kennzeichen Benzi! Acetanilid pulver • C 

65 90 

70 85 

77 46 

72 86 

82 

67 • 80 

72 71 

75 tr. 65 tr. 

76 76 

6i 75 

1,5700 
1,5611 

107 
123 

Ab 6So gelappte Blitt.chen. SpieBe. : , 
Gleicbgew.: Platten. 

l'f, 

1.5611 107-108 Gleichgew.: Stengel, Spielie. Em~rrt 
1,5502 123 aphArolitbisch. 

, 5' 

(l,4339 Geruch. Gleichgew.: Prismen.. Erat&rrt 
ZII Sphi.rolithen. 

I ,. 

1,6353 119-121 Ab 900 Nadeln.. Gleiahgew.: B&lken. . 
1,62:11 139-141 I 

I 

I 
1 

l,5403 122 Bitten=ndelgemoh;, • A 75• kleinkiir- ' 
1,5299 138-139 · nige ·und brzprismatiscbe Kriatalle. 

17 
Gleichgew.: ·Stengel. Balkan. Dim.orph 
n 1~c1oi. ; 

1,5700 110-lll Ab OOo feinkornige Sublimate. Gleich-
1.5611 133 gew.: Komer, Prismen. Emta.m glasig 

J-'J-' ode:r nach Berilhnmg 11phirolithisch. 

1,5403 83 Gleichs;ew.: K!im.er, Prismen. Erst&l"l't 
l,5299 lll.,;_ll2 gla.aig. 

,)._ 'i 

l,45!!4 108-110 Genich. Ab 700 BIAttchen, Komer. 
l,4!l:l9 Hi2-153 Gleich:rew,: Bolkon. Prismcn. ErstAm 

zu Sphi.rolithen. 

1,5101 117-118 Ab 60" NMiel.n., Spielle. Gleiohgew.: 
1,0000 136-137 Stengel, Bnlken. Erstn.msplu\rolithisch. 

1,5700 119-120 Gelb. Gleichgew. trig: Komer und 
BIAttchen. 

1: 
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287 

Subst1uu 
Eutckt. Temp. mit Gl:a.a- Temp. oc Beaondcre Kenm:eichen I :Ben:z.il Acetauilid pulvcr 

"'3, 106 

., 106 

~ 100 

() 106,5 

"J 107 

p-Aminoo.cctophenon 

CH,-CO-n-Nlia 
''-'i' 

68 

cis-'Ierpin (= l,S-Tcrpin) 82 

2-Methyl-l,4•na.phthochiru>n 7 l 

0 
II 

,/'"-._ /'-. 'N(_~• 
' • I 

Aulain&i.ure 90 

HOOC-{CH,1,-COOH 

4-Nitro-2-:i.minotoluol 67 

~.2,J0i Be=onaphthol (= Deru:oesaure-,P- 72 

j 107 

naphthylester) 

~ /v, 
,_11- COO-()'") 

2,-l.G,. 'I ri.o.itro-5-tert. ,butyl-m-xylol 
( = Xylolmosclms) 9H, 

0 .... /"-.. ,·o •. ,-1 i:-·~ ' 
H,C-y-C(CH,l, 

NO, 

5' 107 3,S.Dinitrobenzoesiure-methylester 

~o. 

as 

72 

66 

87 

76 

78 

83 

77 

79 

Ill 

85 

93 

SI 

l,03u3 
l,0231 

07 
118 

~--...! 

Ab 700 Nadeln. Komer. Gleichgow.:, 
· Prism.en, Komer. Emtarrt sphs.ro• ! 
lithisch. I 

! 
I 

l,6011 117-118 Gelb.Ab SO" Komer, Blii.ttcben. Gloich-
1,58!>7 136-136 gew.: Bl&ttchen. Prismen, Komer. 

I~ 

1,4584 ss 
1,4339 144-145 

1,5700 109-110 
l,5011 130 

etwa 
1,4339 

l,5795 
1,5700 

)._T'> 

Erstarrt sphlirolithiscb. 

Ah 60" Bl&t.tcben. Prismen. Ab 70" 
fagem sich die Krista.Ile zu weniger 
doppelbrcchonden um mit F. 106°, d.a. ·1· 

moist Terpinhydra.t vorliegt. Gleich­
gew.: Komer, Rechtecke. In Paraffin 
schmelzen unpriingliche KristAUe bei 

1

;, 
116-1111°, Da.m pfblaaen. · 

Gelb. Ab 05°Nadcln. Wenn F. unacha.rl, . 
umsublimieren bei 100". Kein Gleich­
gew. Aus Rest. kriat.a.llweren emt bei 
103° zwillingagestreifte Balk.en. 

I 
Glolohpw., K...,,, Priam= Dim-I 
(47). · 

I 
I 

Gelb. Ab 100" Komer, Blittchen. 
Gleichgew.: Prismen. Ba.l.ken. Erstant . 
teila grobstmhlig aphirolithisch. teiLs 
regelloo. . 

l,00ll 102-106 Gleichgew.: Spielle und achiefv.-inkeli11:e 
1,5897 130-131 Prismen. Erst.am ephA.rolithi&ch. Poly, 

, morph (48). . 
O" ~-

l,5403 113-115 Ab 90" Komer, Prismen. · Bli.ttchen.; 
l,.i!?99 132-1:13 Gleichgew.: Na.deln, Spiclle. Ersta.rrt 

1 I 9' in Nl\d.eln. 

1,5000 121-123 Pa.rfomgeruch. Ab ::10" Komer. Gleich-. 
1,4936 137-139 11:ew.: Prisruen, Komer. Ersbnt sphiiro­

lithisch. Trimorph I 114" und II 10i0 

emmt-iotrop; m unbestanclig (14) . 

l,5204 127-l::?S Ab 75° No.dcln, S;,ie!le. Gleichge,r.: 
Stengel, Prismen. 
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288 

F.°C Subatluu; 

.,. 108 ·x-lietbylolbcnzamid· 

0c~~rn~H.OH 
108 

: 108 

, ios Benzoylperoxyd 

~co)· ~-

0-c 

Eut.el-t. Temp. wt .Glas- Temp. 
Beaondere Kenm.eichen 

Benzil Acetaniiid pulver • C 

S4 

94 

69 GO 

75 90 

1,5101 114-116 Ab 100" wim.ige Na.deln. Ersta.rrt gla.sig, 
bei Erwarmen feinnadelige Kristlill­
maaae • 

1,550-& 95-96 Ab 90" Tropfcben. Gloiohgew. tri.g: 
l,5403 1!?2-123 Pri.emen, Komer. 

:z..7 

114-US Gleichgew.: Pla.tten. Emtan1; 11phiro­
l29-l3l lithiach. 

1,5403 117-120 Ab 80" N&deln. Blittchen, Balk.en. 
1,5299 138-14-0. Glcichgew.: Balken. Emts.rrt. zu Sph&­

-i 
0 

rolithen von .llodifikation ll, bei Er­
..,_ wirmen Umwandlung von vielen Punk­

ten &UL 

l,5700 81-84 Ab 80" Tri>pfchen, kleine Komer und. 
Wenig N adeln. Gleichgew.: Komer 
(rhomboiwsche Doppelpyra.mid.en) ; 
·naph Schmelzen 11ofort Gasblaaen. 

---.. -.. --------------------------------------------1 
:/ 108 N,!', ... Dimeth;rlhMn.Stofi' 79 60 l,4339 118-119 Ab 60" Nadeln, Stengel. Gleichge'II".:: 

. · Stengel, Prismen. Ersto.rrt zu Sphiiro-' 
C:S:1-NH--:CO-NH-CHa lithen. ; 

::I.. 108 2-Oxypyridin 79 69 

65 85 

70 92 

5 109 p-Oxyacetophcnon 78 65 

CH,-Co-QoH 

6 109 Fluor&nthe11 63 "85 

1,5611 ll4-U5 Ab 100" brieflcuvertrutige Sublima.te," 
1,550!? 137-138 Komer. Gleichgew.: Komer. Erst.am 

,_?., oft zu·n F. 95°. 

1,6598 123-124 Ab 95° StAbchen. Gleichge-.r-.: K6mer,· 
l,6483 146-147 Prismen. Emo.rrt zu Spharolitben. 

;)...'.' 

1,5700 114-116 Ab 50" Komer, Nad.eln. Gleichgew.: 
1,51H l 136-138 Rechtecke, Prisme-n. 

11?--r 

1,5611 114-116 Ab 700 N&deln., :B!Attchen. Gleichgew.: 
l,5502 134-135 P!o.tten, Ba.lken. Erstarrt sphiroli-

:;>-0 thisch. 

1,671:i 1-&9 Gelb. Ab iO" Xadeln. Gleichi:e"··: 
· Pri:smen. Stengel, Komchen. Ersto.rrt 

zu !!fflbstrnhl~en Sphii:rolithen. 
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289 

:F.°C Substanz 
Eut.ekt. Temp. mit Gl:i.s- Temp. 

Besondere Kenn:z.eichen 
Bcnzil Acet.:i.nilid pulver • C 

.. , 109 p,p'-Dicblor-dipbenyl-trichlorithan 
(=DDT= Neocid) 

cc1. 

c1-c)-k~)-c1 
'/ 110 Acrid.in 

'9 110 Acet-o-toluidid 

::> no 

CH1-CO-HK-0 

CH. 
o,o-Diphenol ( = 2,2' -Dioxydiphenyl) 

~~ ,_;- "\._/_ 
OH · 6:a: 

6G 

Gi 

77 

65 

110 Anisoin (= 4,4'-Dimethoxy-benzoin) 78 

CH1Q_/~Q-CH(OR)-Q-oCH1 

/) .. 110 Orcin (= 3,5,Dioxytoluol = 5-M:etbyl­
resorcin) 

1 110 

CH, 
I 

I I +H,O /) 
HO-, -OH 

Methylbutylkcton-!?,4-dinitrophenyl­
hydrazon) 

C,H.> 
=N-NH-Q-xo. 

CH, I 

NO, 

1 110 Bromhydrochinon 

106-110 c-Xitroso-P-uaphthol 

67 

73 

64 

73 

93 

S3 

74 

46 

88 

25 

Si tr. 

44 

-S5 

1,5795 111-112 .Ab 95° Tropfchen. Gleichgew.: Nadeln, 
l,5i00 122-123 Prismen. Erst.arrt schwer zu Spb6.ro­

lithen. Dimorph II 95• (32). 
!l 

l,6il5 135 Weill bis gelb. AL 70" klei.ne Stibcben. 
l,0598 155-15S Gleichgew.: Bo.lken. Polymorphll 1100, 

d-.>- III 109,5°, IV 199", V 106° (25). 

1,5101 124-120 Ab 70" Nadeln, Blittchen. Gleichgew.: 
1,5000 151-152 Stengel. Erstarrt zu Sph&rolithen. , 

i1 i 

l,5S9i 124-125 
l,5795 143-144 

1,5700 
1,5611 

1,5403-
1,5299 

1,6011 
l,5S97 

l,5S!l'i 

14 

127 
109 

\ (j, 

1 ... -_, 
155 

)..! 

112 

Zersetzung 

.Ab GO" Kurnchcn, Ra.11tcn. Gleichge..-.: 
Komer, &utcn, Priamen. Erstarrt : 
gla.,sig, bei Ern-ii.r.neu la.np;11&m Platten. i 
In W a.aser wenig loslich. da.mua achone I 
Sechseckc. ' 

I 
Gleichgew.: Stengel, K adeln. Ersta.rrt 
gla.sig, bei Erwa.rmen aphirolithiach. 

Hydra.tkmta.lle truben sicb ab 45• oder 
F. 58°. Glcichgew.: Komer. In P:uaffin 
inhomo~enes Schmehen bei 56° und 
Abscheidun:; wuserfrefor Steno-el und 
Komer. " 

Orange. Ab 900 sp:irliche Na.del.n. 
Glcichge\r.: Platten. Korner. Erst4rrt 
sphiirolithisch. Trimorph (49). 

Ab 90"Tropfoben. Schmilzt trii.g. Gleich­
gew.: Komer; erstn.rrt Pphlirolitiscl.i. 

Orange, oft braun vcrfiirbt. Cmsubli­
mil'rcn bei 100". Ab S(l'I :Xndeln. K,:irner 
vier.seiti~e ku.-z.e Prismen. Gk-ich.,e...-.; 
Korner, Prisml:'n, Spio.:lle .• -\u, Scb~el.:e 
fcinfll.!!erige Sp!1iirolithe II ss•. l'.m­
"·a.ndhm;: dureh lmpfen, bei l'm~ul,l;. 
miereu );nd~ln ,·on 11. 
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290 

Sublitam 

6 HO Nipa.gin lt: instabil 

lOS-110 d-Sorbit (= Sionon) wasaerfrei 

? U0,5 

111 

. f 111 

~ 
! 
~ 

Resorcin 

. T.b.iona.lid ( = Th.ioglykolsauro-,0• 
· naphthyla.m.id) 

. /ex·. "i-~'H-CO-CB:1-SB'. 

" /. -

Eutokt. Temp •. m.it Glas- Temp. 
Besondere Kcnnzeichen 

Benzil Acetai:iilid pulver ° C 

Vgl, bei 1270 

Siehe 930 (Hydn.t) 

76 77 

66 33 

72 95 

90 81 

76 • 78 

lru;tabile Moclifikation aublimiert in 
Stengeln. Rhomboiden, Sechsecken. 
AUii Schmelz.e inatabile Spharolithe, bei 
Erwarmen Umwa.ndlwig. 

1,4842 110-111 .Aroma.tiacher Geruch. Ab 85°Blittcben, 
l,4633. 144-146 Stii.bchen. Gleichgew.: Ba.lken. Erst.ant 

aphirolithiseh. 

1,5502 121-1.23. Ab OOo Komer. Gleichgew.: Stengel, ' 
l,5403 149-151 Polymorph ll lOIJO, Ill 1070, IV Wld V 

;_ f eind ll.llbeata.11.dig (33). I 1111.d Il ma.ntio- , 
trop. 

1,5611 106 Bei Erwa.rmen Geruch na.ch Anis. Ab 
5<JI' Blittchen, ata.rke Sublimation. 

. Gleichgew. :·.,gcla.ppte Pla.tten. Pi.l.r&t 
(im Ko11.ta.ktpripa.n.t) F: 142". 

1,5502 113--95 Gleichgew.: Komer. Ersta.m aphiro-
1,5403 U4 · lithiach. 

)t> 

1,6483 107-108 Gleichgew. aehr tmg: Pla.tten. Ent.a.rrt 
l,6353 142-143 grobstn.hlig 11phirolithi.sch. 

3{" 

r-,::,-l-ll-,5--All-t1-.p-yrm.-.--C-H-
1
-C-._,---C&,:-H---------7.2 ___ 5_1 __ 1_,5_6_l_l_l_:!O--".""i22--A.-b_8_5°_N_a.de_ln. __ S_te_nge __ I,_l!_li-tt-ch_e_n.: 

., 1,5502 144-147 Gleichgew.: Komer. Ersta.rrt sehr le.ng- · 
CH,-N'\_N/ ;:..{ sn.m zu Sphlrolithcn. Trimorph (50). 

lir. 
; // 112 Dehydrncetsa.ure 

CR,-CO-CH-CO-CR 
I II 
CO-O-:-C-CB'.1 

: -S' 112 A th \·IIDJllonsii.ure 
• COOH 

C,H,-CB'. <c_OOR 

66 61 

86 50 

GO 82 

65 75 

1,5101 l:?3-125 Ab 600 Sta.bcben. Korner. Gleichgew.: 
kurze Pri.smen. Dimorpb Il 1!1° (3!!). 
Enta.rrt grobk5rnig. 

(l,4339 Ab 900 Na.deln. BlAttchen, Stengel. 
Gleichgew-.: Rautc11., :&.Iker.., Prismen. 

l,6353 1!?5-126 Haufig rotlicb verfirbt. Ab so0 uber­
l,6231 l4i-14S einandergda.gertc Bldttchen. Gleich• 

,i:r gew.: =i;elmii.Jlige Bll!.ttchen. 

1,6353 155-1:!6 Hellgelb. Gleichgew.: Komer, Pll\tten. 
l,6231 147-150 Ersta.rrt fci.Il.=deli,;, ,.. 
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291 

·Substll.m 
Eutekt. Temp. mit Glaa- Temp. 

:Besondere Keruu.eicben Bemil Acetll.nilid pulver o C 

j 112 

7 112 

N,.N'-Dia.thylhn.mstoff 

C,H,-XH-CO-NH-C,H. 

Nipa.bcnzyl ( = p-OxybemoeMure­
benzyleater) 

~ ~ 
HO ,_/ COO-CR, '_,/ 

81 

76 

110-113 !>!a.nn.ithc:i:a.nitra.t 78 

O,X-0-CH,-[CB'.(0-XO,J),-CH,-O---:NO, 

I 113 2,4-Dinitrophenol OH 
I Q-NO, 

N01 

;_ 113 _P.-Nitrophcnol 

,f 113 

G, 113 

p-K~olca.rboruit 

H,c-(:)-o-Lo-o-CH, 
p-Chinon ( = 1,4-Dcru:och.inon) 0 

◊ 
0 

Bcnzhydro.:z.id (= Beru:oesiiurehydrnzid) 

~0-SI:!-NH, 

7113,5 ;·-Rexe.chlorc~·clohcxe.n (= Gamme:xa.n) 

Cl 
I 

A· Cl-, [° 
Ci-~Cl 

I 
~1 

62 

'TI 

67 

68 

81 tr. 

64 

ll3 

70 

63 

79 

30 

90 

80 

92 

82 tr. 

88 

(1,4339 

l,5611 110-112 
1,6502 136-137 

;. (p 

Zel"!letzung 

Ab 35° Nadelo., zum .Teil gebogeu. 
Rcichlicb Sublima.te. Gleichgew.: Sten­
gel, Prismen. En.t.n.rrt. epharolithiBch. 

Ab 700 kleine Korner. 'Gleichgew.: 
Korner, Ba.II.en. Polymorph II 107°, 
III 104°, IV 102° (51). ::Erstam aohr 
l=gsem :r.u feinetra.hligen Sphilrolithen. 

Ab 1000 feine Na.dcln, s~hmilzt unter 
Zen;etzung, Ge.abla.ecn. In Pa.ra.ffin 
inhomogcnes Schmclzen bci95-98" unt. 
Abacheidung -von Nadelo., Ga.eblaaen •. 

l,68!17 105--106 Gelb. Ab etwa. .GOO Korner, Blattchen:: 
l,5795 125-1.27 Gleichgew.: Stengel, Ba.lken. Erata.m 

.).. O f&chera.rtig. 

1,6897 117-119 Gelb. Ab 75° Priamen, StcngeL Gleich-
1,5796 137-138 gew.: Komer. Polymorph (52, 63, 12j. 

1,5000 125 

j _ _() 

Geruch. Ab 00" Na.dclo., SpieBe. Glcich­
gew.: Bnlken Ersta.rrt zu Sphii.rolithen. 

1,4930 121-123 Dunkelgelb, lulurig ..-erf,,rbt. Umsuhli­
mieren bei 90". Ab 35° Illli.ttcbcn, Stub- . 
chen., Stengel. Glcichgcw.: Sten:;cl, 
:Ba.llien. Erstarrt zu groilen l3alkcu. 

l,Ci715 1151-152 Gleicbgt>w.: Prismen, Korner. Erstarrt . 
1,059S li5-17i in Kornem. 

l,5Gll 
1,550!! 

1,5101 

?-..\_ 

122 Gcruch. Ab 500 Korner, sn:l.ter Nn.dein, 
l4i-l4S Blii.ttchen. Gleichge,r,: iki.lken, Pris-

lil 

men. 

Ab 85° Prismen. Gleich!::c""·' Prismen. 
Trimorph II 113.4°, III unbestii.ndig 
(54). Erst.nm zu Stmhlcn ,.on I 1i;rau1, 
zerfii.llt b::i.ld zu schr5.;! gestdltenL3mel­
lcn von III. 3lod. II bci I:t. T. bestandi,s 
(bunt). 
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292 

:r.•c Subst.:i.nz 

3 11,1 Fluoren 

Eur.ekt. Temp. mit Glu• Temp. 
Bemil Acot.anilid puh-er • C 

68 93 l,5S97 133 

Beaondero E:ennz.eichen 

Ab 35° blii.ttchcnformige, gclnppte 
BIMtchen. Gleichgew.: gclappte Plat,.. 
ten. 

---------------------------------------------------1 ll,1 ::S:ylolmoschus 

? lU 5•.Alhyl-5-[l•mcthylbutyl)-bo.rbitUl"ll&u.re 
( = Pcntobo.rbit.:il) 

/ 114 m-Kitroanilin 

p-Athylbenzoe&i.ure 

. . C.H,~COOB: 

115 Cholcstcrina.cctat 

~ 115 Verntrumeii.urenitril omr. 

(~
1 

CR1 

116 

. I 

'tcN 
Atropin 

H,C-CH-CH, 

J -k-eH, t:H-O-CO-CR(C.R.) 

B:,UH~R. tH,-OH 

:::-;'ip&gin A ( = p-Oxyben:r.oesAurc-11.thyleeter) 

Ho-c)-coo-c,H. 
~---

Siehe 107" 

Vgl. bei 129° 

73 72 

-72- -76-

1,6795 
1,5700 

:Modifilrotion I aus der Schmelz.e in 
breitatrahligen Sphii.rolitben.. Na.ch ein,i. 
ger Zeit Umwandlung in gestreifte, 
bunte Asgrega.te Il 107". 

116-117 Gelb. Ab SOC Dlittchen. Komer, Pria-
136 men. Glcichgew.: Tafcln. Erstarrt 

ephiirolit.hlsch. 

1,5101 109-110 Ab 700 Korner, Blf.ttchcn, epii.t.cr 
1,5000 128-130 StraflenpOastcr. Gleichgew.: Priemcn, 

/q Plo.t.ten.Erst&rrt zu Pl:i.tten und lla.lken. 

81 -30- 1,4083 121-123 Ab lOOOTropfohen.Glcichgew.: Nadeln 
1,4584 155-157 Stengel. 

60 • 77 tr. 

78 115 

80 100 

74 87 

82 80 

76 73 

1,5101 
1,6000 

U0-112 Gleichgew.: Korner, Prismen. Dimorph. 
137-138 

~< 

1,5299 109-lil 
1,5204 130-137 

~) 

Ab 60" Komer, spll.ter reichlieh Nll,deln 
und Prismen. Glcichgcw.: Komer. 
Dimorph II 1000 (:;2). Aua Schmelzc II 
und eoforti;c Umr.andluug. 

1,4683 144-147 
l,4584 171-173 

Zwi.schcn 'iOO uud SO" 'l'riibun; durch 
eno.nt.iotrope lim,mndluni::, Gleiehgcw.: 
unrcgelm5.!3igc Kristrule. Erst.:i.rrt sphii.­
rolithisch. Polymorph 11 9.JO, Ill, IV 
und '\" kris~llinfliissig (5!?, 55). 

1,5502 123-124 Go!b. Ab 60° Nadcln. Stengel. Gleich• 
1,5-103 13!l-l41 i;ew.: No.deln, Stengel. Erato.rrt spharo­

/ (.'.' lithlsoh. 

1,5101 
1,5000 

111 112 Gleichgoir. trlig: Re.uten. 
134-130 

-:< 
,J -

1,5101 11-; 118 Abs:;° Korner, seh.r d.icbt. G!eicbgcw.: 
1,5000 139-140 derbe Prism.en. --;-Y 
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293 

SubstAm 
.Eut.ekt. Temp. m.it Glas- Temp. 

Desondcre :Kcnn:i:eiohen 
Bemil Acetanilid pulver ° C 

',,(; 116 Pseudokoprost.crin (=Epikoprosterin) 109 

. /"-i/"C,H., 
cir. H I I 

! I 
H 

HO 

116 111,w,w',w'-Tctra.brom-o-xylol 66 92 

p-Nitrobenzylcyanid · 

O,~-~.-CN 

'iOtr. 79 tr. 

'.3 116 Du;yra.mid 88 78 

.C1H,-CO-XH, 

'4,..&'-Diacet.o:s:y-2,!!'-dimethyldiphcnylsulfon ';3 66 

CH1 CH, 
,. ~h CH,-C0-0 ,_/ so.-,_/-0-CO-CH. 

l,4S42 
1,4683 

1,6353 
l,6~31 

i .\:·~ ~-· 

1,5204 
l,lilOl 

(l,43!l9 

124 
162 

llO 
134 

271 

135-136 
159-100 

)..1 

Ab 100" klcine Nldelcben. Gleichgow.: i 
trai.g: Ka.delbuschcL Erst.am gla.sig.; 

Arom:itischcr Guruch. Ab 70" Na.dclr., 
Spiel>e. Polymorph II 102°; Ill 9go (32;. 

Ab 60" Tropfchen. Gleichgew.: D~cn; 
Platten. Erst.;irrt brcit&tral}lig. ' 

Gcruch na.ch Buttcma.ure. Ab 40" ver­
achicdena.rtige Sublima.t.e. Glcichge~.: 
&!ken. Platt.en. Ersta.rrt zu fein­
stra.hligon Sphi!.rolithen. 

1,5403 108-109 Ab 000 wenig klcine Korner. Gleich-
1,5299 129__....-- gew: tmg: Kiil'llllr, Prismcn. Enitimt 

-;') gluig. 

-------------,---------------'-----, 
: lli p-Dimethylnmino-a.zobenzol 70 97 l,6S77 etwa. 200 Gelb. Ab lOOo Ko.deln, Blllttchen. ! 

/=-.. /=\. Glcichgew.: Rhomboide, StengeL Er. 
0"-N=N~/N(CH.), sta.rrt zu Sphr.rolithen. Polymorph (16). 

, ll'i p-Oxybcnza.ldehyd 

:ao--Q--cao 
82 

Tr:i.sentin ( = Diphenyl11.cetyl-diil.thyl- 77 
a.minofitlanol-hydrochlorid 

o~H-COO-CR,-CH,-N{C1H.>, + HCl 
~/ 
'/ . 

-'8 lli 3-Nitro-4--aminotoluol 07 

9 ll'i 5-Xitro-2-methylphenol CH, 

(
1
)-oH 

"r 

52 

XO, 

70 

51 

76 

66 

1,5795 119-121 Ab 800 Nadeln, Prismen, Korner. 
1,5700 142 Gleichgew.: Prismen, Korner. Erstarrt 

:.i.;._ sphli.rolithisch. 

1,5502 91-93 Bei etwa. lOOo teilweiacs Schmolzen und 
1,5403 120-122 Wiederauskristo.llisieren. In Pam:fill in- . 

..,l.'1 homogenes Schmelz.en bci 94-96°. 

1,0126 115 Ornngerot. Ab 65° Korner. Schmilz:.t 
trlg. Gleichgew.: Korner, Prismen. 

1,5502 1!!4-1!!5 Ab 900 .Komer, I:Llttchen. Gleichgew.: 
1,5403 145-Uli .Komer, Prismen. El'llbrrt zu grob­

strwili:;en Sp!:.iirolithen. a.._, 
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F;°C -Subsio.m 
Eutekt. Temp. mit GIM- Temp. 

:Besondere Keruueichen 
. Beniil Aoet&nilid pulver ° C 

0 117 · Phenyl:1cet.:1.nilid 77 81 

. (/-cH,~O-NH-0 

/ lli N-Xthyl-N-butyl-:-.~-o.~tylhe.mstoff 
. C.H .. : 

c,i ~N-CO-XH-CO-CH, 

85 90 

68 88 

3118 71 55 

74 75 

SUB o-Ben.zoylresorcin 77 94 

116--118 Terpinhydrat Siebe cis-'I' crpin 

7 118 Hordenin (= [4-0:z:n,henAthyl} 84 93 
dirnethyl:1min) /='­

HO-~"'--CH1-CH,-N(CH1)1 

~ . 118 d-P81Judoephedrin 

,YH(OH)-CHprn-eH.)-CH, 

9 118 o-Dinitrobenzol NO, 
I 

())-No, 

' 'I() 118 Acetessigester-p-nitrophenylh~·dre.:a:o~ · 

CH1---C-CH1-COO-C,H. 

II_/'\_ 
X -~'1! ~ ~ ~O, 

82 

7!! 

9!? 

86 

83 

1,5700-110--.:..lll Ab 800 Stiibchen. split.er SpieBe. Gleich-
1,5611 ·' 133 gew.: Stengel Ernt.Arrt :a:u Sphirolithen­

mosaik. 

(l,4339 

l,63.53 
1,6231 

Ab , 800 Ne.deln. Gleichgew.: Ne.deln. 
Ersta.rrt aphlirolithiacb. 

124 Orange. Ab SO" Stabchen. Komer. 
146--147 Gleichgew.: ·Korner, P!Atten. Erst.a.rrt 

;_j epbirolithisch. Dimorpb (49). 

1,5403 107-108 Ab 700 Komer, Tropfche11. Gleichgew.: 
1,5299 125-126 · Komer, Prismen. 

I?. 

1,0483 131-132 "Ab 900 Nadcln: bei ErwA.rmen atechen• 
der · Ge.ruch. Gleicbgew.: Na.deln. 
Scbmelze gelb. Erate.rrt :a:u feinfaaerigen 
Spbimlithon. 

1,5011 1!!2-124 
1,5502 148-150 

Nur ei:nzelne Trop£cben. Gleicbgew.: · 
B.bomboide (beiue.he Rochtccke}, Pris­
men. Erstarrt :a:u kleinen (l;rnucn} 
S phiirolithen. 

Ab 600 BliUtchen; •b 7C!' Umlagerung 
:a:n cis-Terpin. F. 100; unter Po.r:i.ffin 
F. 110-UB•. 

1,5101 118-120 Ab 90" Komer, Platten. Gleichgew.: 
l,5!!99 125---126 Komer, Te.feln. 

7 
I 

1,4342 124-126 Ab 75° Blnttchen, Prismen. Gleichgew.: 
To.feln. Erst11rrt aphiirolithiach. 

l,5!!04 125-128 Ab 60" Korner, Dllittchen. Gleichgew.: 
l,5101 147-150 Prismcn. Enito.rrt srhe.rolitbi.sch. 

1,6126 103-109 Gelb. Ab ~5° Tropfchen. Gleichgew.: 
Komer, Pmmcn. 
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:r. o C Subsbnz 

1 J 118 LcLctophcnin 

C1H.-~~~""H-CO-CH(OH)-Clr1 

/.:2.JlS 

;,3.110 

'/ 119 

(, 119,5 

p,p' -Azoxyn.nisol 

CH,o-O-i=N-0-0cK. 
Chlora.cotamid 

CH1Cl-CO-:t.""H1 

dl-l1.a:udcui.ure 

Q-cR{OH)-COOH 

3-Brom-,l,-acetaminotoluol 

CH,y_NJI.--"0----CH, 

Eryth:rit. 

HOCH1-{CH(OH)l1-CH10H 

·7 120 BemsteinsAunumhydrid 

8 120 

:"'O 120 

CB:8-CO 
I >O 
CH,-CO 

Dil!.th'l"lstilbostrol-clio.ccta.t 

. CH,-COO-~H, 

CH1-COO-Q-Lc,H1 

Acctylthiobo.mstoff 

CH,-CO-XH-CS-NH, 

Ado.Un ( = Bromdiiithyl-a.cetylha.mstoff) 

(C,U.),CBr-CO-NK-CO-NH, 

cl-Co.mphcroxim CH, 

H --i--.,:::N-OH 
•1 CH1-C-CH, 

:a:.-1-:a:. 
H 

Cy:i.no.ect.a.mid 

CS-CH 1-C0-?\"H1 

295 

Eutckt. Temp. mit GlM- Temp. Beson.dere Kcnnzeichcn 
Benz.il Acet:i.nilid pulver o C 

83 82 

79 98 

87 

114 , fiG 

76 78 

93 108 

Acet- Phen• 
a.nilid a.cet.in 

l,5101 132-133 Ab 1100 Nadeln, Bliittchen. Stengel 
l,5000 166 Glcichgo-«".: Komer, Prismen. Erst.a.rrt. 

;)3 fei.nstra.hlig BFlw.rolitiach. 

l,6!!31 154-158 
1,6126 172-175 

1,4584-
1,4339 

! 7 

1,6204 103-106 
1,5101 137-138 

Gelb. Bei ns• flussige Kt!stallc, die bei 
136° kla.r achmclwn (gekreuzt.e Kicols). 
Aus Schmclze flussige Krist.a.lie, dann 
zweima.l Umn-11,udlung (12). 

Ab 45° Prismcn, St.engel, eehr reichlich. 
Gleichgew.: Ba.ii.en. Erst.a.rrt grob­
strahlig. 

Ab 900 Prismcn. R:i.ut.en. Gleichgew.: 
Seohsecke, Prismcn. Ersta.m zu klein• 
krist.a.llinen Spharolithen VOil ll 108° 
bei Erwii.rmen brcitatrahlig I. · 

l,5403 123-124 Ab 75° Na.doln, SpieOe. Glcicb:;ew.: 
l,5299 144-146 :Balk.en. Na.dcln. Ersto.rrt zu Sphli.ro­

lit.ben. ,:. l 

1,4083 135-136 Ab 1100 Komer. Glcichgew.: Komer. 
l,4584 169-170 Erstam spbirolithisch. Dimorph (28, 

12). 'r 

87 103 (1,4339 Ab 55° Komer, eehr stu.rke Snblimntion. 
Gleichgew.: Prismen, Balken. Erst.:i.rrt 
zn feiD.11tmhli.;cn Sphiirolithen. · 

94 104 

88 104 

Sil 102 

Si 101 

112 

1,5101 114-115 Gleich:;ew.: Pl:.tten. Ersta.rrt sphiiro-
1,5000 136-137 lithisch. 

1,0011 
l,5::!9i 

1,484!! 

l,4564 

1,4339-
1,4584 

;-?-

130-13! Ab SOC Dlii.ttcben. Komer. Glciclu::e'II".: 
160-10- T11.feln. Erst.n.rrt llm.;sa.m r;u Spbliro- ' 

;. .j lithen. Dimorph (14). 

lli-119 Ab 700 ~a.dcln, Stengel, BuJken. Gleicb­
gew.: Pnemcn., Dalken. Ersta.rrt sphi'."O• 
lithisch. Polymorph (14). · 1 

135 Ca.~phergcruch. Ab OOo Komer, kurze l 
!nsmcn. c.b 110" v:n.bcn:irtii;, bci 115°· 
1Sotrop (An:1h·sn.tor a.usschslten ') 
Gleicb:;ew.: Pl11tten. · · 

Ab_ SOC KB:ncr, Bl:lttchen. Gleichgew.: 
Pnsmen, horner. 

s-J 120 a-Cin=m~·lbcnzylcyanid 97 

. Q-cH=CH-CH,-CH(C:Xr-O 

l,6715 135-136 Gelb. Ab BOC Korner, Dlittc!ien. Gleic!J­
l,!l50S 152-153 gew.: Prism.en, Kerne::-. 

\'"\ 
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296 

::r.•c 

Y 121 P,P,P•Trichlorlllilohsiure 

:., 121 

~l!!l 

, gl21 

CCl,-CH(OR)...:.Coo:e: 

2,4 '-Dia.ccto:i:y-ii,3' -d.imethyld.iphenylsulfon 
0.-:.CO-CH1 CR, 

A_··~ 
, _ _/ SO, ~ O-CO-CH8 

chi. 

2,0-D~minopyridin. . 0-
- .. · . ..,.._,._ I ,....,. 

. _ ., :"'""'~ " .u:a.a 

N 
3,5-Din.itrogu~je.coF(.;. ·3,5.Dinitro-l-oxy­
. . 2-methoxybcnzol) OR 

···:~OCH, 

o,x-v-xo. 

110-1!?2 Chin.ina.cetat •, 

C.,H.,o.x~ + C.R,O, 

I 122 P-Naphthol 

122 PikrinsiLuro ( = 2,4,6-Trinitrophenol) 
OR 

0, ,- (~'~0 ' , .... ,- 11 ..,. • y--· 
NO, . 

2.,. 122 N-[p-X'itrobenz:oyl)-piperitlin _ 

o,N-Q-co-xQ 
m-Aminophcnol 

r 122 Buh-rnldchvd-2,4-dinitrophc:nylh~·dra.zon 
• . ' N0

1 

C,H,-CH=X-XH-b-xo, 

Eutekt. '.l.'emµ. mi~ 
.Acet,. Phen-
anilid acetin 

27 

90 

117 109 

84 98 

84 97 

GIM­
pulver 

Temp. oc Bcsondoro Keruu.cichon 

1,4683 133-134 Genich. Wenn briunlich verfiirbt, a.b-
1,4584 154-156 aa.ugen. Ab 800 Komer, NAdcln. 

6chmilz:t trig. Glcichgcw.: N'Adeln, 
Balken; Dimorph (14). . 

1,5299· 114-llO Gleiohgow.: X:iirner, Priemen. 
1,5204 139-140 , 

1,6353 
1,6231 

l!U Ab 75° le.nge Na.deln · und Stengel. 
llH Gleichgew.: Ba.lken, Stengel. Erst.a.m 

a,.. o 11pbArolithiach. 

1,6126 119-120 Geruch . .Ab 65° N11deln, Blattehcn. 
1,6011 144-146 Gleichgow.: Bi.lken, Platten. Erato.m 

,;.S unrcgelmaf.lig oder aphii.rolithllloh. 

1,6795 122-125 Gelb. ·Ab 100" Stabchen, Nadeln. 
. Gleichgew.: Stengel,.Prismen. Dimorph 
· n ,11-1• (verfilz:te Nadeln). . · 

• ' 

74 tr. • . -75- l,GOll 
1,5502 

108 Sohmehe erat.a.m. gle.sig. 
129 ,..., 

59 69 

71 87 

77 95 

82 

so OS 

1,6011 
l,589i 

l,6011 
l,5S97 

I3o-,-l36 Ab. 1100 d!inne, gel:i.ppte Blllttcbcn. 
159-100 '•Gleichgew.: Spindcln, Stenp"L Aus 

J Schmcize Modifi.ka~lon I, ~cht bcim 
)... ' Abl,.-uhlen langsn.m in II iiber (56) . 

. 120 Gelb. Ab 115° Sublimation. Gleichgew.: 
145-146 Da.lken. Schrucl:z:e gelb. Trimorph II 

101°, ill 7ii0 (57, 5S). 

1;52,99 137-13S Ab 900 Korner, Nn.deln. Gleichge"'·' 
1,5204 162-104 B:i.lkc:n. To.fcln. E!:'Stllm foi.nstro.hlig 

,: :· · 11phii.rolithisc:l1. 

1,5705 
1,5700 

122-125 .Ab 05° Korner, Nadeln. Glcichi::ew.: 
14':-14S Do.lken, Pri.!lmen. Erstllrrt spuf.t.ro­

lithisc:h. 
i,~ 

117 Gelb. Ab JOO" Kilmer. Gleich:;ew.: 
Pl.a.ttc:n, Ba.lken. Dimorph Il 110" (49). 
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Subabn.z 
.l::utckt. l'emp. mit 

Acct.- Pben• 
anilid acct.in 

12ii-l::?::? Phloridzin + 2 H,O (= Phloretin:;lucosid) 62 119 
OH H<rB1-CH,-Co-() 

. RO-,/O(C,I:1110,) 

122 3,5-Dui.itrobenzocsiiu:re-isopropylcste:r 
· NO, 

I 

Q-coo-CH(CH.), 
I 

NO, 

l~.5 Bcn.zoesau:re 
~OOH 

123 Jodoform 

CHJ, 

, 123 Pik:rylbromid (= 2,4,ll-Trinitrobrombenzol) 
NO, 

O,N-0-NO, 
Br 

_ 1!:3,5 B•Trinitroben:zol 

'/ :2.a Chlora.lformamid 

CC-1,-CH(OB)-::-."'B-CHO 

02 

76 

101 

70 

63-

84 

;9 

S4 

;9 

105 

88 

114 

90 

100 

99 

99 

92 

Gla.s­
puh·cr 

Temp. oc 

297 

Dcsondc:ro Kcnn:z:cichen 

l,iiiiO!? 140-155 Schmilztinhomo:;;cn untcr AbBchcidung 
wasscrfreier Kristo.Ile mit F. liO-JSO". 
·Schmil:z:t trii.g, Schlicrcn. Brechungs• 
index nicht gena.u bestimmbar. 

1,4936 126-126 Ab 900 Nadcln, Kornchen. Glcichgew.: 
Stengel. 

1,5000 134-135 Ab 60" Nadaln, Stengel, Spiellc, achicf-
1,4936 148-149 winkclige Blattchen. Gleichgew,: B:.l-

kcn. ! 

Zcrsetzung Gcruch. ~clb. 'Ab 700 sechssei,tigo Bla.tt­
chen. Glc1ch:;cw.: Bliittchen; ainkt a.b. 
Schm_elze dunke!Lraun. Opt. ei.nnchaig, 
ncgo.ti,·. Brechun;rsindex Uber 1,74 (in 
1rletbylcnjodid loslich). 

1,6101 94 Glcichgcw.: Korner, Priamen. Erst.a.rrt 
1,5000 116-117 gla.sig; beiErwii.rmcn Sphirolitheauall 

;2' und ra.ache Um"·11,nd.Ju.ng. 

l,6i95 133-135 Ab 900 Komer, aechsscitige Bliittchcn. ' 
1,5700 153-155 Glcichgew.: Bllttchen. Ersto:rrt apha.ro- · 

lithisch. Dimorph II 121° (40). 
l l,,c, 

1,5299 138-140 Ab SO" Korner, Prismen. Cleichgew.: 
1,510'(; 161-163 Bs.lken. Erstn:rt feinfascrig. 

1,5011 
l,5502 

12S-130 
149-150 

::.! 

Hellgelb. Ab '75" Korner, Sten,?~!. 
Blittchen. Gleichgew.: Prismen, Pl:i.t• 
ten. Polymorph II 1100, Ill 100°, 
IV 100°, V ss0 (JS). 

1,45S4 134-136 Ab 100" kleino Xe.dcln. Glcichgew.: 
Na.dt'ln. Erstarrt glasii;. 

l,4842 116-llS Ab 55° Komer, Bll\ttchen. Ersr£rrl 
wnbc:inrtii;. Bd Brechun::~indc:s: r:iscb 
s.rbeitcll, do. bn.ld Zersetzi.'tns und G~­
bbscn. 
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298 

F.°C Subat:l.m. 
Eutekt. 1'omp. mit 

Glas­
pulver 

Temp. 
•c 

f' 1!?4 Naphthorcsorcin (.;,. 1,3-Dio.xynnphthalin) 
OH 

(Y~B 

.A.cet- -Phen-
nnilid acotfu 

47 56 

llesondcre Kennzeichcn 

1,6483 106-108 Rot.li?libro.un, nb lOOC' Tropfchen, 
schmilzt nnd l.:riotallisiert aehr trag. 
~chmclze bald bra.un, fi.ir Brechuni;a• 
index durch Ab~uson reinigen. 

Uo-125 Lobelin (D&Se) 88 -llO- l,6403 114-116 Eratarrt gla.aig, bcim Au.flegen a.uf den 
1,5299 137-139 wan:nen Heiztiseh biischelformig. 

C.B.--0{(0B)---,;a,~H,--<:o-C,B, 
,,N 

I 
CH,_ 

,7 125 Pii.:rolonsAure 

. CB:a, 

JN2x-Q-xo, 
NO., O 

p-Am.inoa:iobcm.ol 

88 119 

ll8tr. 

85' 97 

Zersetzw:ig Gelb. Ab,115° .,Kochen" in Kriat.a.llen. 
Allmihliches ·schmelzen und Zersctzen 
n:it Absche.idung von Dliittchen und, 
No.dcln. mit F: iiber 2000. Aus Alkohol: . 
Rechtecke, Achtecke; gera.do Au.s-: 
ltischung. a' = 1,74 bci 28°, y' ) l,74.; 
Auf,der.Heizbank F. 1500 na.ch zelm 
Sel-un~ 140D na.ch 20 Sekunden. , 

.. Schmelze bra.un. . · , 

1,5611 105-108 Ab 900:,~enig-Korncr. Erweicht mng­
so.m. Scilimelze r.Ab. Brechun!!Sindex 
wegen Gaeblasen emchwert. " , 

1,6877 188-190 Orange. Ab 05° Ka.deln, StAbchen. j 
Gleichgew.: Balken. Dimorph (10, 12). ·o-N=:=N-0-?\"H. f ____________________________________ _ 

Stilben 97 10S l,6126 

CrH=CB:-0 1,6011 
116. 
139 ,~ ,,...-

Ab 700 Komer, Bhittehen. Gleichgew.:· 
Bli.ttchen, Ra.ut.en. ; 

i 
I -------------------------------------------------

,/ !J.. 125 

-.. 

l.thylidendiurethim 

CR,-CH(::,,.H-COO-C,H.), 

'Ietra.dccandica.rbollBAure 

HOOC-{CH1] 14-COOH 

4-Amino-3-o:rybcnzocsilure-methylcster 

H,'S-Q-eoo-eH, 
I , • 

OH 

:?.3' -Dimetho:rydiphenylsulfon 

OCH, OCH, 
I I 

/'-.,_~ 
~-, / so. "-/ 

80 

97 

75 

94 

104 

110 

89 

100 

(l,4339 

(1,4339 

Ab 800 ~o.deln, Stlibchen. Glcichgew.:: 
SpieOe, :-i:s.deln. Erstt1,rrt zu kleinen, 
feinfaserigcn Spbarolithen mit ;,• ro.diii.L; 

I 
Schmilzt meist unacho.rf. Gleichgew,: ! 
Linsen. Plo.tten, Bilnder. strt1,uchnrti;:e, 
Aggregate. Wcni,; untcrkUhlbo.r. lllit: 
Nikoti.Daaureo.mid zwci !llolckill.-crbin- 'i 
dun;:;cn, F, 129°, F1 129,5°. Erstarrt zu, 
feinkornii;:en Aggr!'go.ten, d:mrischen: 
schma.le Rnutcn. ! 

l,5!?0,1 136-138 Ab 800 Komer, Bliittchen. Gleichgew.:. 
1,5101 153-154 l31iittchen.. Prismen. Erste.m zu Spho.ro-

l 7 lithen. Polymorpli Il 115°, Ill 107°. 

1,5011 114-115 Gleichgew. trig: Prismen. Er.ita.rrt 
1,5502 139-140 spho.rol.ithisch. 
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C° 126 

·t,, · 126 

7 126 

·1126 

70 126 

' J!.?!i.5 

:J..127 

3 127 

'{, 127 

w-Iaonitroso-e.cetophenon 

Q-co-CH=NOH 

Succinimid 

Hexo.decandicarbonsAure 

HOOC-{CBJ11-COOB: 

Sulfona.l (= Bis-4thylauJ!on-di.mctbyl, 
mctho.n) 

(CH,),C{S01-C,:S:,.). 

4,4'. Dimethoxydiphenylsulfon 

cH,o-Q-so.-Q-ocH. 

Nipa.;in M ( = p-O.rybemoesiiure-methyl• 
ester) 

:e:o-Q-coo-CR, 

(5'127 p-B:omnitrobenzol NO, 

C) 
Br 

o-B~moylbemoesAure 

~00~ v-co ,J 

Eutckt. Temp. mit 
.Aoet,. Phen• 
a.nil.id a.oet.in 

88 101 

80 911 

77 88 

97 105 

99 112 

58 '12 

91 107 

89 104 

91 106 

74 87 

Glae­
pulver 

Temp. 
•c 

299 

:Beaondere Ke=eiohen 

1,6011 104-105 Ab 8()11 aechsseitige lllA.ttchen. Alte 
1,5897 136--137 Pl'ipru,r.te oberfli.chlich gelb und F. 

:.i \ tiefer. 

1,4683 136--137 Ab 608 Na.deln. Gleichgew.: Ba.lken. 
1,4684 153 NMleln. 

l,5403-
1,5502 

Ab 85° Komer, Prismen, Ka.deln. 
Gleichgev.: Bal.ken, einkt ab. Erst&rrt 
in feinetrahligen SphArol.ithcn. 

1,4842 102-104 Ab 6So Komer; wenig St.ibchen und 
1,4683 139-140 Blii.ttchen. Glciohgew.: Kam.er. Er­

eta.rrt 11phArol.ithiach. Dimorph ll 1241 

{59, 60). 

(l,4339 

1,5611 140 
l,!iiOO 122-123 ,n 

Glcichgew. tr!g: Pla.tten (gra.ue Intor­
fereiwarbe), Spielle. In Ple.tt.en bei 
Raumtempero.tur viele po.ra.llele Quer-
11prunge. Bei raachem Erste.mm fein. 
kriatall.in. Mit Nikotinai.ure&mid :zwei 
Molekiilverbindungcn,F, l29,So,F1 132" • 

.lltere Priparo.te braun, U m.aublimieren 
bc.i 100". tlnangenehmer Geruch. Ab 900 
St!bchen, BIJ.ttohen. Gleichgew.: Kiir• 
ner, l'la.tten. Emtarrt 11phii.rol.ithiach. 

" 
1,4584 122-124 Ab 800 Kilmer, rechteckige und qua.-
1,4339 200-204 dramche Blll.ttchen. Gleichgew.: Kllr• 

ner, Priamen. 

1,5611 119-121 Ab 700 Stnbchen, Rhomboide. Gleich-
1,5502 142-143 gow.: Rhomboide, Pla.tt<:n. Erste.m 

;_; aphirolithisch. Polymorph (61, 12). 

1,5700 118-120 Erstarrt meist gluig, bei :Errirmen 
1,5611 139-140 k:rist&!.lin. 

,,ll 

1,5204 132-133 Ab 900 Komer. Gleichgew.: Korner. 
1,5101 156-l!iS Polymo:tih ll 116°, III 1100, IY llOO, 

. _, '{ V 100", \ l l0G• (l0J. 

91 105 . 1,5502 139-140 Bittermande4;emch. Ab 65° No.deln. 
l,5403 159-160 Spielle. Gleichgew.: Spiclle, Stibchen. 

;._ 0 Ersta..rrt 11phi1.rolithisch. 

64 82 · 1,5700 135-138 
1,5611 159-160 

Ab SO" wenig BJ.at:.cben. Korner. Gleich­
~w.: B!Attchen, Kerner. t:nterkilhlbar. 
:Bei Erwlrmen ab 800 trlgc Kmtallisa.­
tion. Sph!rcl.itbe :weier ~lodifikationen 
II 123° (SJ. 
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300 

128 

: l:?S 

Acet.on-2,4-diwtropbcnylhydnzon 
CH, · 

>=N...:._NB~~m. 
c:a:. . : l 

N01 

d-~mphocarbonslitiril, 
H1 C-C(CH,)-CO 

. ,.,-1- bc6i.,. · I . 
. .. JI;~Uii',·. ,, CH..::COOH:· :· 

- 129 . p-~Jjodbenz.ol · 
·.}· 

r 120 

s.. l:?!l Nicotinsli.nrc:i.mid (= Pyridin-tJ-c:1.rbon-
:t1:iureamid) . 

()-"O~X~ 

,. 

Eutckt.. Temp. m.it. Glas-
Ace~ Phen- Temp. 

•c :Besondcre 'Kenmcichen 
anilid a.cetin · pulver 

92 105 

82 96 

70 84 

85 102 

99 112 

88 • OS 

69 106 

73 94 

S5 !)9 

GS 81 

1,6553 
l,6231 

1,5403 
1,5299 

156 
179 

ora:nge. Ab 75° Komer; epii.tcr Nadcln. 
Glcichgev.-.: l'l~tten. Ers~m apharo­
lith.i.ach.· 

120 Ab 95° BlaLtchen. Glcichgc,v.: Stengel, 
152-153 B~ken. Dimorph (62, 25). . 

)/ 

1,4584 110-115 Ab. 900 Komer. Ab 115° Ga.sbla.sc11. Fiir 
Brechungsinde.i: bei 130" aufleg=, na.ch 
Schmelz.en rasch m.it Meta.llwuifeln ab­
kii.hlen. . 

1,4683 l 3G-13S Ab 700 spii.rliche Sublimation. Gleich-
1,4584 161-162 gew.:,:'Spielle, Il.i.lken. Ersta.m trag. 

Dimorph II 11411 (G3). 

l,G4S3 143-145 ,;l.ltere Prilpa.mtegmu. Ab 700 S~bohcn. 
. Illii.t.tchen:: Glcichg:iw.: &chie{win.kli;;te 
B~lken.·.umsubli::lieren bei HOO. Bre­
chung'iiindox · durch Fliichti_;keit er-
110hwert.·· 

.... 

1,059S 143 Gleichgew.: ll~lkcn, Prismen. Wif'de~-
1,64S3 171-173 erst.&rrte Schmelz.tropfon F. 1:5°, 121•. 

;;~t.\ Polymorph (04). 

1,5502 
l,5403 

130 
166 

;..t.. 

Ab 90" wenig K11.deln, Stabchen. Gll.'ich­
gew.: Stengel, B:i.lken. Erst:i.rrt fphli.ro­
lithisch. Polymorph II 116•, III 113°, 

; IV 111°, V U00,\'1105" (65). 

1,520.1 122-123 Ab lOO"Tropfchen. Gleichi;e..,._;K6mer. 
l.5HH 152-154 Erstarrt ephlirolithi.sch. Dimorph· (66). 

1,46S3 
l,45S4 

::.o 
,, . 

HG 
l(j!) 

Ab ·100o Nadeln, Stengel. Gleicbgew. 
N~deln, Steni:d. Erstn.rrt bei R11.um­
tempemh1.r e·chwer :r.11 SphArolithen. 
Polymorph (03). 

l,5i!l5 14a-;.14; Ab iOOC St.i.bchen, Bll\t.tchen. Glcich-
1,5700 17~-l ';'3 gew. trai;: StcngeL Erst.am !_!1311:;; • 

.. . ·. 
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301 

:F.• C Subs~ 
.Eut.ekt. Tomp. mit Glu- Temp. A.cot- Pl:111n• Beaonden, KIIDmllichau I 

&n.ilid a.oetm pulver •c I ,. 

~ 1.29 l-Phenyl-3-mctbyl-pyra:olon 82 96 1,5611 121-122 Ab lOOo Bl.ittchen, St.ibchen. Gleich- ! . 
ClI,-C CH 1,.5502 139-14.0 gow. trig: Ktiroer, Stabohei:a. I 

~,N.)-o 11 

t..:a:. 

if 129 Deka.methylendic.:i.rbons.iuro 96 101 (l.4339 Gleichgew.: un.regelm.ii.llige .Formen. 
:Bildet mit NikotinllilU"eAmid :twei Mole-

lIOOC-{ClIJs1---COOH lullverbmdungen, II'. 123• und 1250 
(Kont&J..'"tpri~rat). 

- 129 Huaathylbemol C.B'e 110 121 1,4683 14'-146 A_b 690 N~~ Rhomboids, St.en,,""1; ~ 

~~~ 
1,4684. 166-168 dichto Sublima.to. Gleichgew.: Priamon, 

:Ba.lken. Emtam atnhlig. 

H.C. . :a:. 

" 
125-129 Optoc:hinba.ae + lI10(=- O(Ch)-!thylhydro- 16tr. 70 tr. 1 • .5611 109-112 A.b 76° toils homogenes t.eils i.nhomo-

cupre.m) · 0---C.B'e (wasaorfrei) ~nea Schmelzen, apii.ter entweicht 
' CH h 96 tr. ll2tr. u.uer &llmi.hlich. Schmelze Mhr db 

~~-R~ 5=< mit vielen BJ.uen. 

H, iH• CH---CH(OH ~/"'. 

+ ::e:,o 

.. 
121 4,.Toluolau.1!011yl-P.11&phthyla.mid 84 98 l,6126 111-113 Schm.ilt:tt trig, Schmalze leicht ?OA. 

-129 

~ 00 1,11011 1'3-144 :Emam glaaig. 

CB:, "---./ SO,-h-X- I J').. 

"' ~ 
129,5 8-Acetylphenylhycl:az.in 88 ... 102 1,5299 142 Ab 100" Nadeln, :Bllttchen. Gleichgew.: 

~-. Karner, Spielle. Dimorph. 

'--./ 2'-X-h'H-Co---e::e:. 

129,.5 Piporin 82 101 l,6!31 129 Gelb. Geruch. Gleichgew.: Komer. Er-

~-Cll~-Cll--CO-D 1,6126 Ui-148 at.ant tells gla,aig, teils k..-is~ . ! 
H,c<0 l \ ~ ! 

-"'/ . 
130 5-J od-2-aminopcidin 90 101 l,6598 98-99 Hellgelb. Ab 800 Bll!.ttchen. Gleichgew.: 

. /') . 
1,6483 124-125 BlAttchen, oft echiefwillkeiig. Enst&rrt 

;\.\a 
aphlrolit.hisch. 

'~x, ' 
i 
I 

ii( 130 p-Acetaniaidid 86 112 1,5299 118 Ab 105° Rechtecke, Steni;eL Gleich-( 

CH,-o-0-NH-CO-CH, 

1,.5204 137-14.0 f::'•: Rechtecke, Prismen, Pla.tten.i 
,:. I tam epb.Arolithisch. I 

I"" 130 o-Tolidi.a ("" 3,3'-Diinethylbemidin) 91 104 1,6353 135-138 Ab lOjO KIimer, Na.deln. Gleichgew.: 

CH, CH, 1,6231 160-1112 Pmmen, Bl.11.ttchen. 

I I ·J. ~ 
H,~~-::,-::e:_ 
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302 

Eui.ekt. 'l'cmp. mit Glas- Temp. 
Acct.- . , Phen- __ , • ,. Beaow:lero Kewueichon 
anilid . : acetin pwver " 

71 

8S 

8S - 131 dl-:!ptclsA.~ '. ' . 
HOOe,......cB:~-:CH(OH)...:.COOE 

93 

92 

108 

102 

lM 

108 

, l,GOH 
1,5897 

1,5101 
l,5000 

l,5101 
1,5000 

l,4584 

1~5299 
l,S.."0-£ 

137 Gelb. Ab 120" Karner, Steni;ol. Priamen. 
US9 Gleichgew.: Priamon, KISmer. 
;.r 

132 Schmelze onta.rrt glaaig. boi Erwii.rmm 
167 Stm.hlenbiiaaheL 

...-:;:~ -· 
140 Ab ll5°Nadcln, Bllttchen. Gloichi;ew.: 
167 , tr!i.g: griella.mg. Schmel.ze ersta.rrt 

~1. 
gla,aig. ,. 

114-Uii Gleichi;cw aehr trig: eeclweiti;e odar 
rhomboid.iilche Krist&lle. 

13s-,;140 Ab ooa ·Nodeln, Dlittchen. Gleichgew.: 
162-16'. StengeL 

J.3 

~mphergcruch. Ab, 300 iaotrope. p, i 
lappte, Sterno; SpieBe; Sicheln: 1wke ! 
Subli.i:l:l&tiop... Strallonpfluter •. Gleich- ! 
gew;: ·Kilmer, golappto Formen. Eutek- · 
tillche · Tempen.t.ur mit- Sub~ 
betit.immcm. .. ' 

_.....;_ .. , ______ '""'."'" _______________________________ ....;. __ I 
:!. 131 a-Xa.phthyle:ssi;;aiill9 71 86 

Cl:ti-COOB: 

OC' 1 · 
~ 

. '· 

!::: 131 AD.isil (= 4,4'-Dimethoxy-bei:wl) 94 111 

_/~ ~ 
Cli10 ~~ CO-CO~~-OCR, 

81 101 

Hydr.utin 

1,5795 133-134, Ab SS' Kl>m.er, Sta.bchen. Gleichgew.: 
l,S'iOO 155-156 Kl!mer. Erstarrt sphlrolithiach. 

.:Y 

l,5795 134--138 Gelb. Gleichgew.:• Stengol, B&lken. Er-
1,SiOO 154-158 starrt Zll Sphlirolitben. 

;..a 

1.5101 138-140 Ab 115° Ttvpfchen. EratlLttt bei lan. 
1,5000 153-165 gerem Liei;en. 

1,5011 
1,5.502 

.. ?-0 

131-134 Gleich'gew.: Ta!cln. Schmelze gelb, ~r-
159-16!? eta.rrt 1,13.S.i,;. 

;S 

=: 13: Pa.ntoca.inni:r&t 85 104 l,5!?99 143 Glcichgew.: Komer, tr.'lg. Dimorph. 

CH.-{CR.].-!\'lI-Q-coo-cH,--cR,-X(CH.). + l.r~rn. . 

7 132 Thlodiglyko!.sii.ure 93 

HOOC-CR,-5-CH,-COOH 

1,4936 1::5--126 Wid.erlicher Gerach. Ab lOOo D~ttcheu. 
1,4842 16.S-156 Kl>mer. Gleic~,...: Kilmer, Priame:1. 

Er.stant z:u Sphirolitl:icn. 
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Substa.nz 

t" 132 Sudlu:L I ( =- l-Be=wo•2-naphthol 
o:e: sM-o 

• 132 BrenzsehleimaAure y 

~OH 

133 Soba.cmdme 

ROOC-[CHJ,-COOR 

133 Pmt.a.a.cetyl•P•<l•gluCCISII 

CJl.,0(0-CO-C:O:,J, 

r-133 .... . 

133,15 Pyrogallol (= 1,2.3-Trio:xybemol) 
OK 

110-134 Chizwlci.nnamylat 

()~: v-

E11teltt.. Temp. mit 
Acet;,. Phen-
enilid &eetin 

102 114 

69 87 

Glu­
pulver 

1,4842-

Temp. 
•c 

l,4+53- \ ,¼'t ~ 

r 

303 

Besozulere Kennzoioheu 

ft_ i I 
,,..,t, Ab 1051 Nadeln. Gleicbgew.: · 
Na.deln. EratA.m a hirolitliiach. Di- .. 
morph. Brecbungizut! x we gen F&rbe : 
unm5glich. 

Ab 60" Na.cleln. Korner,-Priamen, Bl&tt.-
cben. Gleic:~w.: Bli.ttchcn,• Stengel 
Brechungain :ic wegen Zeneuung und 
Flilcbtigkeit eracbwert. · . 

91 106 . (1,4339 F. meiat umchad. Gleichgew.: Spin• 

' 
deln. ba11df"drm4?c Kriatalle. Schmeh:e 

I w~ unterkiihlba.r. Graue. · f'licbig• 
I at ' S phirolitha. 

96 112 (l,43311. Ab lOOD Nidelchen. Gleicbgew.: St.en-
gel Ent.am g!asig. Bei Erwinun 
kriatallin. 

79 99 1,5700 etwa 140 Gelbllch. Ab 110' Blittchen, Spiek 
llinkt a.b Gle.icbgew.: ~ Spi,,Oe. 

114 tr. 127 tr. 1,5101 136-139 F. trig. Sohmelze z.lh, d&her bleiben·_' 
viele Luftblaaen. Enta.m glaaig. 

159 - 71 

76 79 

1,5611 133-135 Ab lOOD l311ttchen, Ba.lkcn. Gleich• 
1,5602 156-1157 gew,: Tiereckige Blittchen. 

~ .., 
::"-. 

l,5S97 107-109 
1,5775· 137-138 
J .... . }.::'.' ?,O -

Bei 120" sehmilzt Hnuptmuee. Erst.am 
g!Asig. In Parafim nb 9()0 wenig Dampf­
bla.sen, :twischen 90-100" i.nbomogenes 
Schmel:ten !IIlter Abscheidung TOD. 
Nadaln. die eich be.i 134° auflilsen. 

112-134. 'Cllion C ( = p-Sulfa.nilyl.nmino-beru:olaullorui.mid) 80 

B'1N-Q-s01-1'-:S:-o-S01-~-:S::1 

95 1,6231 137-139 Schmilzt la.ngnm. Gleicbgew.: bin 
1,0126 li0-l'i3 Wa.chsen. Entant g!Mig (Reimers (67]). I 

J..: Schmil:tt in Po.mffin er.it. ab 1!?50 scb.r J 
trig, a.b 130" Gaablo.aen. , 

I 

134 Denzoin 

/='- ~ 
~"'-CR(OH)-CO '-J 

134 Sorbimi.ure 

CH,-CH=CH-CH=-CH-COOH 

96 

85 

110 

102 

1,5592 132-135 Ah 900 N&d.eln. Stengel. Prismen. Er-
1,5403 1154 atlll'rt feimtrahlig apbArolith.isch. Poly­

;. 0 morph (GS). 

l,4842 134-136 Sluerlicber Geruch. Ab 60' Nadeha. 
KiSmer, Priame)1. Gleichgew. ei.nkt e.b: 
KiSmer. Breehunssindex wegen Flilch­
tigkeit erschwert.. linreine Prllpante 
h,.i,-'! vl'rltrbt.. t'msublimation bei I~. 
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304 

Subst:i.nz 

,C-Acet::ui.phth:illll ( = Acctyl-8-nii.phthyla.min) 

co- . 
~'"R-CO-CB, 

// 
4,G-Dinitro-l,5-dimet.hyl-3-tcrt.-butyl­

!?-:M:Ctyll>cnzol 

132-1:lS Ra.frmoee (= Mclitoeo) 

:_ 13-3 o-Sul!obcuz.DE"a:i.ure 

l3S ~t.off 
x;~-eo-~"'11. 

130-135 p-Aminosalicy!saure 

~OOH ,)-so,R 

.Eutel.~ Ten:ip. mit 
Acot- Phcn• 
anilid a.cctin 

87 102 

94 109 tr. 

... 

114. 130 

32 127 

l~ 125 

9S 

• 
90 13G 

Siehe H5-14So 

135 2,0-Dimethylyron ,, 0,,. 68 
HC-CO-CH C. "4l .. 

91 
"\ ... 

fl II · ·· 
II,C-C--0-C-CB:1 

135,5 Zimt.saurca.nhydrid 

~CH=-CB-CO 
'-.../ '-o 

/=',.._ / 

u-CH=CB-CO 

130 llc.lon&iure (""' llctha.11cliCAJ"bon.sAure} 
/'COOR 

CR, 
'COOR 

70 00 

81 07 

... ------- ----- ------

Glaa- Temp. Bescinderc Kenn:eichm 
pulver· oc 

I 

1,6011 146-147 Ab OOI' Nad.cln. · Blattchen. Gleichgew.: I 
l,M9i 170-172 Blii.t~chon, B::ill;cn. Erst:u-rt sphiro• 

,f lithiach. Polymorph ll 1330, m 1260. 

1,4930 133 Ab 003 Nii.del.n, Korner. Gleichgew.; I 
1,4842 1.53-lSS Bli!.ttchen., l3a.lken. Entarrt spb.iro- : 

lit.hi&ch. Dimorph. t 

. t 

1,5204 166-168 Bcim Sohmcl:un Ga.ablaaen. Schmelz.e 
1,5299 1!?9-131 sehr zil.h. Erst:Lrrt g~. Bei 110" a.uf• 

&1 
gelcgt.. vollst.ii.ndigea c:hmelzen dea 
Hydmtea. Schmiht in Pe.n.ff"m homo-ren bei 78-80". Filr Brechungsindex 

ei UOI' m>Claum. . 

1,5!?09 125-1!?7 Schmilzt ala Hydril.t ~; krist.&lli-
l,5!?04 158-159 siert manchmal wiedcr a.ua imd sohmil:zt 

!3 
daim· bei 135° {nur "-e1111 scurf i;ettock• 
net, F. 14()0'). Eutektiache Temporatur 
mit Accti&nilid gilt fill' Hydz&t. In Panf• 
fin homogllllOI Schmel.ze11 bei 04-670 
(lliehe dort). , 

1,4.083 11511 Ab UOI' Spi.eBe.. Qleichi;ow.: Komer, 
Priamen. -. 

l,G611 136 Ab lOOo B.ia.uten., qua.dr::.tische :Bll!.tt• 
1,5502 1S6-15i chen. Gleichgow.: · Blittchcn. Dimorph 

;...I n 133° (SO, 101 • 

1,5101 
l,GOOO 

134-135 Ab lOOo ~a.deln, Dlttttchen. Druken. 
150-157 Glcichgew.: Rechtecke. l311lken. Pol~­

-"~or:eb. II 1!"!90 (':'1). Aus Schmahe IIr 
bei Erwilrmen tr_m'IT'ILlldlung, • : I 
Schmilzt Wltcr st:i.rkcr Zcrseti:ung imd 
Gubhsen. 

1,46S3 146-H.i Ab 600 Stengel, Nii.del.n, kur:ze Prismen. 
Gleichgew.: secbsseitige :1315.ttcht'n und 
Rautcn. .ErstArrt z.u vcrfihten Kri.,~. 
len. 

1.5307 141-142 Ab lOOo klcine Komer. Glt'icbgew.: 
1,5795 164-105 Pmmen. 

(l,4339 Ab lOOo Nii.deln. Prism~11, Rautt'n. 

l,..184!?­
l,49:JC 

Prismen und Ra.uten sclunchen tcila bci 
130-13!?"; erst.n.mm oft wieder. 

Ab 105° ::--c.deln. Ste~!. Gleichge'lt'. 
trfi~: B.:i.l:..c-n: tcih,·eisc Zersct:zung •• -\uf 
Heu:b:i.nk F. 14:?, sic.kt a.b (7:). 
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l:'.O C Beaondere X.enmeichen 
Eut.cl,;t. Temp. mit Glu- Temp. Acet- Phen-

&nilid aoetin pulver oc 

'={ 136 lsobutyryl-p-phenetid.id Ab 900 Nadeln. Gleicbi;ew,: StengeL : 
CR, Erstam 11phirolithis0h. Schmelze ii.her I 

85 104 1,4936 1!?9-131 
1,4842 150-151 

1 /='- l 4<JO roe.e.. i 
___ c:s:_,--e_x_--e_o_N_:s: _ _/_~="--1' )--0--C __ .x. _________________ _ 
;;. 136 

- 136 

i;; 136 

;;;· 13G 

. 136 ... 

9 137 

~135 

,._. 13S 
=; (139J 

II 139 

Plienylpropiolaiure /='... Ab 65° Korner, Ne.deln, Spielle. Gleich-
. . ( )--0==0-COOH gew.: SpieBe. Schmelze gelblioh. Er-

53 71 1,5403 142-146 

~ st.&rrt. ephii.rolit.hisch. 

109 128 1,6000 124-128 
144-14,6 

d-Ge.laktollll&ure-y-l&cton Gleichgew.: Komer, Ti;feln. Schmellle 

. . lf 11fg'7 emtamglaeig. 

HO--CH,--C--C--C--C-CO 

d1d1 ii bH 
Sitosteri.n ITCH, (CR )--CH 105 

(

~I • • 
I 6:H,--CH(C,H.) 

CH, 

00
/ . 6H(CH1l, 

H, 

Her'-/~ 
Reaorcylaldehyd (= 2,4-Dioxybem• 

al~hyd) ~H 

. I o 

H ' 

70 

• 

115 

84 

p,p' :~oxy=iaol siehe UB• 

l,6-D;o-~:-05 50tr. Mtr. 

. ' I' 
2,<-DWtro-4-u~thoo-NO, 

h'l), 

93 109 

<Ru~bl=ycl,h•= 4 'i6 92 

Cl 

Se.ndoptal ( = 5-Ieobutyl-5-allylba_rbitlmliure) 92 107 
(CH,J,CH-CH1 , /CO-:SH, 

/c, /co 
CD',=CH-CH, CO-XH 

1,4936 

· 1,4842 H&-148 Gleichgew.: Kl.einkriatalle. Emtarrt 
· sphi.rolithiach. 

l,60ll­
l,6897 

Ab lOOo Komer, Plattchen. Gleichgew.: ' 
Balken. Erste.rrt feinstrahlig 11phii.ro- . 
lithillch. 

Wird bei 118° kriatir.llinDD.ssi und bei 
136~ iaotrop. g .. 

1,6483 H0-113 Alt.ere PrA.pi;rate -gen o'berl1!chlicher 
Zemitz:ung sch'Wl!oft. UD111ublimieren bei . 
12Ii0 oder Adsorptiona.siule (Alkohol 
und Al,01). Ab 105° Ne.deln, Korner. 
Gleicl1gew.: Pri.smen, Komer. 

1,6508 138-142 Gelb. Ab 1200 Nadeln. Gleicbgew.: 
No.deln. Unreine Pr-ape.rate beim 
Schmelz:en nele B!.o.sen. Umsublimieren 
bei 1200. Breohungeinde:z: durch tell- · 
weille Zersetzung emchwert. 

1,5101 157 Geruch. Ab 800 e.nisotrope St.ibche:n, 
Komer, Blii.ttchen mit F. 138° (Gleich• · 
gew.: Spie.Ge) und isotrope Set'hseckc, · 
Ste~el mit F. 139° (Gleichgew.: 
Pri.smen). Erut.ntiotrop dimorph Up. 
1320 (M). 

1,4S4~ 100-112 Ab 100' kune, d.icht gele.gert~ Nadeln. 
Gleichi;ew.: kurz:e StengeL 

135-139 S-Dem:.yl-thiuroniuma.cete.t 104 119 Zwischen 70--800 Triibung und "Gm­
le.g-?rung 2:U ki:irnigen Asgrega.ten. Ab 
1100 Ne.deln. Blii.ttchen. Geruch beim 
Erhitz:en. Schmilz:t unter Zenet:u:i.i; 
=d Abschcidung '\"Oil Kon:u.•ru urui 
'l'ropfen. ln Po.rafi'in bei 100-1100 Cm­
lagammg lllld Blasenbildung. Allll Ben­
:r;ol + Alkohol kleine l.&n{?e, fle.che Rocht.­
ecke mit y' lings; sere.de Aualoscbung; 
y' 'll"enig ilber l,6~, a.' == l,57. 

0 ~~"1:1-HOOC-CH, 
,_,. cn.-s-e,x:s:. 
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:F. ° C Subst.ruu: 

::._ 139 p-Toluo!sulfon,,,iurcamid 

:::::: 139 

140 

c111--0-so.-~-a. 

p-!\itroumtsi;.tirc;iit.bylcster 

o·.x-<:=)-c~ =CH-COO-C,H. 

o-Chlorbell%oe&ii.ure 

Furfuru.cryl$ure ( = P•Furyl-(.2)-acryls:i.ure) 

RC-CR. 

H~-l-cll=CH-COOR 

s: 140 Sii.lidyhm.id 

Eutcl.."t. Temp. mit 
Acct- Placn-. 
a.nilid. a.cctin 

s:f 99 

89 107 

97 Ill 

'13 90 

Phen• Beru.-
a.cetin &nilid 

102 . 123 

10!! 117 

=:=: 140 3,5:Dinitroben.zocsii.ure-(2-metho%jphenyleBter] 112. HS 
p; J OCR;, N01 

Giu.s- Temp. ncso·nderc Kcnnzeichcn pulvcr oc 

l,li!!04 143-145 Ab 90" KSmcr, spAt.or Blattchen, 
l,lilOl 171-173 R&uten. Gleicbgew.: Pla.tten. Dimorph. 

,;J..f 

l,4G84 131-132 Ab 900 Nadeln. Illattchen. Scbmilzt 
trag. Dimorph. 

1,6403 136 Rellgelb. Gcrucb. Ab 85° St.abchcn, 
l,6!!09 158 Dlii.tt.chen. Glcichgcw.: Korner, Pris-

:• - men, Rnut.cn. :-Erst:i.m sphii.rolithiseb 
oder p11I m \t'edcla.rtig. 

-
1,6204 146-148 Ab ·900 .breite No.deln, Bo.II.en. 'Gleich-
1,5101 166-169 gew.: Balken, Korner. Eut.el..-t. :rnit. 

,;u Benza.nilid 1100. 

1,6403 15S-15i Ab 800 Nadeln, Ba.lken. Glcichgcw.: 
N a.deln, Ba.Ikon. Ent.am sphlrolithiseh. 
Brechunj;sindcx durch m.scbca \'er­
da.mpfen erachwcrt {leichter in Silikon-
k.a.:mmer). • 

1,5502 151-15!! Ab 1!?()11 Na.deln. Gleichgew.: Balkcn. 
1,6403 172-1 i3 ·Na.deln. · Ersta.rrt apha.rolithisch. Polv­

,'J I morph -n 136",.: m 133°, IV l:JlO (S). 

l,5403 161-162 Ab ll5°ieic.e Na.deln. Gleichi;ew.: Pris­
:men, Ba.lken. 

I 6-ooc-Q 
·o _________________ ;__ _____________________________ _ 

· . .:::::.: 140 5-Cydopentenyl-6_..iiJlylba.rbitursaure 108 91 1,5204 122-123 Ab 105° Nadoln, \"erfllzte Na.delbilsohel. 

. .5::.141 
2.. 

.. ~141 

HC=CH . 1,6101 151-152 Gleichgew.: Nadeln, Bll.lkl.'n. Poly-
I '-CH ;:._ 1j morph. 

H,C-cH, / ' C / CO-~'"H 'CO­
CH1=Cil-CH1 / '-C0-11."H' 

Salochinin { = · Sa.licylsau.re-chlninester) 

OH 
I 

Q-eoo-e..H.,o~. 

I:.:orksii.urc (= Suberinsaure) 

HOOC-[CHJ.-COOH 

Tercphthalsii.ure-dimethylester 

COO-CH, 
I 

(\ 
V 

I 
COO-CH. 

121 128 

109 12S 

117 

l,5i00 140-141 Gleichge.,.·.: Nadoln. Ersta.rrt gl11,5ig. 
1,5Gll H\i-160 

{l,4339 Ab 110" Nadeln, Dlii.ttehen, Korner 
Gleich:;cw.: !,!el:Lppte Blii.ttehen. Poly 
morph Il 13S0, Ill uubestAudii::, ena.u 
tiotrop (~0) . .Aus Schmdze I. t:·mwo.nd 
lung b. I1 odt':- Zcrfo.ll in L:Lmellcn III 

l,-i6S3 148-151 Ab 65° la.nge N'wln. Blat~hen., Kor 
ner. Gleieilg~w.: Stengel, Plo.tten. E1 
etll.l'Tt :r.u langen Stengeln, Spiellen un· 
Pl:i.t.t-cn. Brechungsindcx durch Flud 
ti.gkeit emcbwert. 
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:z:--141 

i:;.: 141 
(1.28) 

=141 

Substa.m 

4,4' -Dimethoxy-3,3' -dimetbyldiphenyl­
sulfon 

Phenazon-N-o::ryd ( = 2,2' -.Azoxy-diphenyl) 
/'-.. __ /'-._ 

I ll I II 
,./"-.N=K/'/ 

II 
0 

fJ•Benuminoath11,nolbromhydra.t 

Q-co-XH-CR.-CR1-0H+:e::Br 

=:. 1"2 Benzoyla.min01LC11tonitri1 

.' Q-co-~'"H~~-CN 
:-' 142 Nu~ (= 5-Allyl-5-isopropylbe.rbitu.rsaure) 

CH,=CH-CR. CO ?\'R 

CH:1 , CH) C ( CO ~'"H) CO 
c:e:.,, 

: 142 p-Phenylendiamin 

:::. 142 Trichlora.cetamid 

CCl1-CO-NH, 

t 14.2 Penta.erythrittetra.n.itmt 

' 142,5 m-Nitrobem.oea.i.u.re COOR 

6-NO, 
Dihydrocholest.erin (trans, tre.n.s, trailll, 

tra.ne) 

Eut.cl.."t. Temp. mit 
Phen- Bem• 
acetin e.nilid 

112 

99 

107 

107 

109 

96 

124 

83 

121 

119 

lOi 
(130) 

130 

121 

123 

123 

113 

133 tr. 

10S 

129 

GIM­
puh-er 

Temp. oc 

307 

Bcsondcre Keruu.cichen 

l,5611 121-122 . Glcichgew.: Korner, vemchiedena.rtige 
1,550!? 145-146 K.riatnlle. El"!lt.arrt gla.sig. bei Erwirmen 

.. ,.J pa.lmwedela.rtig . ... ' 

l,68ii 170-172 

. I 

Ab 100" Ne.deln, St.engel. Teihreisea ! 
Schmelzen 128°, t.eilweise Umw-andlung. , 
Gleichgew.: Priemen, Nadcln, :z.uge• 
spitzte StengeL Emta.m spbii..rolitb.iech, 
me.nchma.1 a.uoh Sphii..rolitlie II, bei 
Erwarmen 'IJmwa.ndlung. Aus .Alkohol; 
Na.deln und Stengel von II. · • 

.1,6611 129-130 Glcichgew.: Prismen, Pla.tten. Dimorph. 

l,5204 · 139-140 Ab 1200 Blitt.chen, Na.deln. Gleichgew.: 
l,5101 163-164 Ba.lkcn. B!ii.ttchen. 

J.</ 

l,4842 134-136 Ab S00 Komer, spit.er Nadeln. Gleich­
gew.: lange K:i.dcln, _§pielle, Priemen. 
Polymorph II 139°, m 1330, IV 1300 
(03). . 

1,5705 154-156 Ab 800 kune Priamen, 11eohaeeitiire 
BIAttchen, PJe.tten. Gleichgew.: Ktir• 
:ner. Schmelze rot bis dunkelbn.un. 

1,4683 135-138 W urziger Genich. :A.b 45o viemeitii;e : 
Bl.li.ttchen. Sehr fliichtig. \'ollstandJ.se 
Umla.gerung. Gleichgew.: 'l"ierscitige 
Plll.tten. Emta...-rt. stra.hlig. 

1,4584 11S Ab 115° Nadcln, Korner. Gleichgo"··: 
StcngeL Emarrt aphA.rolithisch. 

1,5403 138-139 Ab 100" gebogene FA.den, recbteckige 
1,5299 15i-15S BlA.ttchen (nicb.t genau 90"), Spiellc. 

1\ Blil.ttchen schmelzcn bci 138". Polv-
morph II JJS", III 135°, IY 134° (33). 

l,4S42 125-126 Ab 90" Stnbchen. Gleichgew.: Stengel. 
l,4U63 ltii-10S 
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'.". 143 

Substam: 

Orthoform Neu -( == ·m-Amino-p-oxybom:oe-
11&uremethyles~r),;o,., 

. . '- ._, }<n:Ii . 

110-6-coo-CH~ 

13~143 Oxyhe.rnstof! 

:e:,~-C0--:-:1'~-0B 

141-143 An~pikra.t - ., . . : OH cco•~o,N~N~ 
143 

. Yo. 
4-Xitro-2-a.minopheliol 

HO-o-N01 

I 
1'"1:I, 

., 144 Butols.n (= p-OxydiphenylmethlLll• 
ear ba.m.idei.ureester) 

0- -~ 
" ~ CH,~~-CO-NH. 

::, 144 llcthy!propylketciri-2;4-dinitrophenyl­
hydra.zon 

:- 145 o-A1uinouenzoesAure (= Anthru.ni.lai.ure) 

~~mr 

Eurekt. 'l'emp. mit 
Phen• Bem-
e.cetin e.nilid 

105 tr. 120 

12; 

llO 135 

104 121 

101 114 

86 • lll 

91 lli 

115 121 

98 122 

~ 14G Phenol-e.-d-g11.l11ktosid + H.O Ui 
H OHOE:H 
I I I I /='-.. 

HO-CH,-S-M-C~H--0-( ) 
. H H 6H I ~ 
I o--· 

_ 146 5-Athyl-G-propylbarbit.ursi.ure 

C,H,,c/CO-KH,co 
f"' H / ',.('('1-~"'H/ 

lOS 124 

Glaa­
pulver 

Temp. oc Beaondere Kennzeichen 

1,5611 HS-149 Ab lOOo Korner. Clleichgew.: Komer. 
l,6502 169-171 Schmeize· be.Id braun, erstarrt glaaig. 

;.. I Polymorph. Orthoform + H,O F. 52° 
bill 600. 

Zersetzung Ab , 105° Komer, Bl.ittchen. Ra.ut.e11. 
Schmilzt unter starker Gnablasenbildg. 

, 1,5700 
·l,6511-
: .S·!) \: 

88-90 
130-132 

'1 J-

Gleichgew.: Priamcn, Te.!eln. Ersbm 
glas.ig. 

l,5897 139 . . Si:hmelze erata.rrt teila sphi.rolitlusch, ' 
1,5795 159-160 ieils glasig. 

r.'2.. I 

. Bra.unlichrot; "Ab 1100 Ne.deln. Dli.t~­
chen.- "Schmilzt-, 141-143" · inhomogen 
unter. Absclieidu11g .. 'l"On Ra.uten und 

'Scchsecke11: · (Anthra.0011). Glcichgew.:, 
. Stengel. .• Bei J300 eublimieren R.a.uten 
. und ploochroit.iache Stengel (bl&llfleisch­
farben und rot). 

l,G353 140-143 Gelbbre.un. Ab 125° ~e.deln. Spielle. ! 
Schmelzeonuige. Breahungsinde:i: durch , 
teilweise Zem~tzung erschwort. 

l,6403-
1,5502 

1,6011 161 

Ab HO" · reehtwinkelige Blllttchen, 
StAbdien. Gleichgew.: Rechtecke, si.nkt 
ab. Zersetzung · 1mter Abscheidung 
hoehsehmelzender Stengel 

Ore.nge. Ab 90" Kom11r, Nadeln, StAb­
chen. G!eichgcw.: Komer, Balken. 

l,5i00 145-14i Au 90" Re.uten, Prismcn. Spielle. Gleich-
1,5611 105-165 gew.: l.a.nge Nadeln und Spiel:.e. 

~ I ,.. .. 

l,5!!04 104-HlG Ab 400 entweicht Ws.sser unt. Triibum:. 
l,51(11 194-106 Ab 120" X11deln und Na.dclbuschcL 

• Glcichge"'··: N11deln. Erstam gln.s~ • 
..:: C bei Erwiirmen krisui.llin. 

1,46S3 140-143 Ab 95° Xe.deln, Blli.ttchen, Kornchen. 
l,4554 164-165 Gleichgew:: StAbchen. Ktimer. Poly. 

morph II 132", ID 112" (03). 
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Subste.111. 
Euuik,. 'l'emp. mit 

Pbe.n- Benz-
n.cctin nnilid 

;;;' 146 Pa.p&verfo. 116 122 

Gloa­
pulver 

Temp. oc 

309 

Beaondere Kenmeichen 

1,5700 156-167 Ab 1300 Tropfchen. wenig klcine ma.tt--
1,5611 177-178 chen. Gleichgew.: Priamen, •B!i.ttcben. 

~ , Entarrt. gla.aig. 

---------------------------------------------------
146 l 14 

141-147 Diphenyltb.ioca.rbazon (= Dit.hizon) 120 

0-N=-..-C(SB)="--~"1!-o 

143-147 d-Xylose 130 

¥1 91q1 
HO-CH1-6-6--6-cHO 

bidr bR 
144-147 Him.atoxylin OH O 1oz 

HO-(~B 
'~Ha + 3 B,O 

/-, 
OR>, / OB 

144--147 S-Benzyl-thiv.roniumformie.t 

~CH -s-c""'NH. HOOCH 
'---/ I ..._?,."JI, 

14':- Sarkosina.nhytlrid 
CH,-CO 

CH _,./ 'N-CH 
a ""' '- / • CO-CB, 

~ 147 w,w'-Dibrom-p-:xylol 

BrCH,-<=>-CH,Dr 

120 

100 

119 

123 

132 

140 

126 

136 

106 

128 

i.. 147 
(139) 

Pantoc&in (= 2-Dimethylaminoilthyl- 105 . 116 tr. 
p-butyla.m.inobenzoesaureester-hydro-
ch.lorid) 

C,H.-?-.'1!:<)--co-0-CB:1-CH,-:X(CH.)1 + HCl 

1,5000 136-140 Ab 1100 l,;urze Nadeln. Gieiohgew.: 
1,4936 156-168 Stengel. 

Schwan.. Schmilzt trig. Sohmelze t.eilil 
brauugrim, teils achwarz. At.herliiaung 
grim. 

1,5000 127 Ab 1300 Tropfcben. Entam-t gla.a4;. 
l,4936 160-152 

Zeraeuung 

l,4683 156 
1,4594 181 

1,5611 150-152 
l,55U!! 173-175 

: ~ .... _ 

1,5502 133-135 
1,5403 161-163 

J..~ 

125-lW entweicht Wa.saer unt. Tru­
bung. Sohmelze gelbroSII. Gublnsen. In 
Para.fim Dnmpfblasen ab 120"; ab 140' 
Schmelzen und ZersetzWJ.!; unter Ab­
echeidung hod1!chmelzendcr Kristnlle. 
.Aus Wael!CZ' (U:lsun,i;_ bald :rosa) viel..'1. 
Komer und reoht.ecltige Prismen mit a' 
zw. 1,62 und l,G6 ;,' zw. l,66 und l,':- 4. 

Bei Erwilrmen 11chwefelh::cr Geruch. Ab 
110" atellenweise Bliittchen..: Schmilzt 
unter Zersetzung. Aus Benzol+ Alkohol 
geatreckte Sechsecko mit schiefer Au!-
Wechuni_:. a' z;wischen 1,59 und 1,62, 
,,. ) 1,66 . 

.Ab SO" schone li6mer, et.arke Sublime.-
tion. Gleichgew.: Korner. E:::st.urtl 
ephArolithi!ch. 

• i 

Schaner Geruch, trlinenern-ger.d. Ab 
':-0" Ko:uer, Bliittchen. Gleiebgew.: 
Ball.en. Ers~rrt ephilrolithi!ch. 

Gleichgew.: Pw.ttcn., DI.Attchen. E=· 
tiotrop polymorph 11 135", m 130" 
(74). Manche Praparnte entha.Jten Il, 
drum Schmclz.beginn 139°. Erstam 
gla.sig. 
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310 

Substa.nz 

;;;· 147 p-'Methylma.ndelsiu.:re 

CH•-<f H(OH)-COOH 

s: 147 2,2.-,:r>l.~ethoxy-3,3'.~methyldiphenyl-
sulion · · 

H,C OCH,.· OCH; 

A_~ . ~CR• 

'-/ ~o. ~ 

.• ... -..e•:'Tf•• ------•- -• 

1::utckL. 'folllp. mit Glao­
Phcno .. Benz. 

· aeetin' · .. a.niliil/, . puh-er 
Temp. 
•c lksondcre Kemueichcn 

101 

llO 

96 

113 

118: · 1;6011 156-168 Ab 100" Nadoln, Stabcben. Gleichgew.: 
1,5502 lSQ-;181 Ba.lken. Eratarrt sphii.rolitiech. . 

116 

124 

122 

~ .t ... 

1,5502 14!? • Glcichgew. sebr triig: seche- oder acht.• 
1,5403 169-170 seitige, schwa.ch a.nisotropc Prismen; 

ferner Leisten und Prismen mit hoheren 
Interferenzfa.rben. Erate.rrt gl.uig. 

1,5000 146-148 Ab 1000 Blittchen, Xa.deln, Prismen. 
l,4!13li 166-166 Ersta.rrt gla.sig oder apb.Arolithiach. 

1,5403 l~l3i · Ab 100" Triipfchen. Gleichgew.: Pris-
1,5299 · 157-169 men, BIA.ttchen. Ersta.rrt sphirolithiach. 

;.r 

lo 

:;:' 147. . N-Phenyl-N-ii.thyJ-:,..'":'-acetylha.matoff 117 • 131 l,5000 157-151! Ab 100" verfilz.te Nadeln. Gleiohgew.: 
1,4937 l i0-1 i!? Komer, kleine Prism.en, ainkt eehr l'l\l!lch 

ab. Erstnrrt anf warmem Heiztisch zu 
Sphii.rolithcn. Polymorph. C Or:0-NH-C~· 

• 147 · o-NitrobenzoesA.ure COOH ;yo, 
~) 

83 110 1,5101 17+-176 Ab 70° Ki>rn.er, Dlii.ttchen. Pris:nen. 
Gleichgcw.: Platten, Stengel. In ur• 
epriinglichen PlattP.n und Sublimaten 
ab 120" Umwa.ndlUDg. Eno.ntiotrop 
polymorph (73). 

--------------------=-----------------------------; 
145-148 Diplosal (= Sa.licylsa.licylsaurc) 

/OR 

Q--ro~°>=---HOOC-"-J 

145-148 Ammoniu msa.licylo.t 

14S Phenylh11.rnstoff 

~~H-C-X~1 ,~-· 8 

102 124 

S5 109 

105- 1!?4 

l,5611 
l,ii502 

13!1 
li6 
.... 

.:. I 

AL SO" Komer, Xo.dcln. Erstan-t gla.sig.' 

1.550!! 120-1!!5 .Ab 600 Blii.ttchen. Prismen. StengeL 
Gleichgew.: Stengel. In Schmclz:e Ge.s­
bln.."l"n. Erstam spha.rolithisch. Poly, 
morph. Bei 135° llufgelc;;-t (µa.Bes Deck­
i:las :), sublimicren X:,,dcln. die ~on 
Rhomboiden umaewandelt werden. rnit-

• F. 145°, Stengel i4S0• 

1,5611 131-13:'! Ab llO" Komer, vier.scitige Bliittchen· 
1,5502 161-lli:'! Gleich!!e'"·: Komer, Prismen. Ersta.m 

sphl\rolithisch. r.o 
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Substanz 

.145-148 Chinmhydrochlorid + 2 H 1O 

'140-148 p-Aminoaalicylsaure 

- 148 

Heuchlorinden-(l )-on-(3) ( = Perohlorindon) 

co 
c CI / ""-cc1 
• ·, ,If' 

'CCI" 

Eutel.."t. Temp. mit 
. Phen- Benz-
&eetin anil.id 

96 111 

120 130 

117 127 

133 

Gla..s­
pulver 

Temp. 
oc. 

311 

Beaondere Kennzeichen 

l,lii95 li4-li6 Zwi.achen 90-IOOC entweicht WMSer. 
Erwcicbt lrutgea.m. Sohmel.z.e aehr :r.ih. 
In Po.raffin schmilzt Hydrat bei 104° 
homogen. Mit Phenacetin n = 1,5502 

• hei l06-IOS0, l,6403 bei 13i-1400. 

Zeneuung 

l,6353 145-148 
l,6231 172-174 

;_ lo 

Beim Er,,,•iirmen Triibung. Ab 125• 
Tropfchcn, ab 1400 GMblaa.en in Kri­
stallcn (bei llltcnm Prii.pa.ra.ten ab 130" 
und F. 130-135°). Schmilzt unter hef­
tigcr Ga.sbbsenbildung. Restachmel:r.e 
e111ta.rrt Btra.hlig mit F. us-121• 
{m-Aminophenol siehe dort). 

Gelb. Ab 120" Ka.dcln, cixi.z.elne Prismen. 
Glcichgew.: Sechsec:ke, Priamen, aw.kt 
a.b. Dimorph. Enta.nt ZU n (klein­
kriato.llin), bc:i Erwarmen F. II 123° 
oder Umwa.ndlung. , 

1,4842 1~147 Ab 1300 feine Tropfche.n. Gleicbi;ow.: 
Rechtecke, Spielle. Schmeb.e erstarrt 
stni.hlig, haufig Fl!.lllilrd.rillung, n.iedere 
Ynterfercnzforben. · 

--------------------------------------------------- l 
1'8 p-Nitroa.nlli.n 

!' 14.S Propcnal ( =15,5-Dipropylbarbitumiure) 

/CO-~'H, 
cc,H,>,c, /co 

co-::::..-:e: 

!'. 148 .lthylprop:,lketon-2,4-dinitrophenyl­
hydrszon 

:= US X,."'i'-Diphenyli;uanid.in 

145-148 Traubemuckcr (= I)cxtrose=d-Glucoee) 

H H OBH 

RO-CH,-d-t-b--t-CHO + l:I,O 
• I I I ! 

105 120 

109 123 

11S 124 

108 123 

133 145 

1,6598 1113-155 Gelb. Ab 1200 Komer, vieneitige Blatt- i 
l,Ci4S3 178-180 chen. Gleichi;ew.: Ba.lken und SpieBe. 

/ 
?,.~ 

1,4584 153-155 Ab 1100 Xedeln. Na.delhiischel, Ba.ll:en. 
G!eichgew.: Ba.lken. Dimorph II 146° 
(63). 

1,5807 16i-169 Ora.nge. Ab 75° Komer, epll.ter Dl!tt­
l,5i95 188-189 chen. Gleichi;ew,: Ba.lken. Erst.n.rrt 

.., \ spbe.rolitb.isch. · .. ' 

1,6011 146-148 Carbok:eruch. Ab 100" Nadeln, :Komer. 
1,589, li0-li3 Glcich~w. Nadeln, Prismen. Erstant 

glnsig, ·bei :Ern-iirmen Sphi.rolithe. -..c ... , 

1,5101 142-145 
1,5000 17S-li9 

Ab iOO allmAbliches Entweichen Ton 
Wasser. Krista.lie la.gern sic:h zu korui­
gen odell Bterige~en Aggni;o.ten U'Cl. 

Schmelze zi.h. In Pa.n.ffin eehr trligcs, 
inhomogenes Scbmeizen ,5-SOO unter 
-· • 00 -•Hit"'. -•'-~•--',...-=~-•-
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312 

Substo.ru 

, 148,6 • Parp3:ii.it,(= ,l-Plienylcyclopc·ri~~CArbon­
s4ure-2-diii.thyl~mi.noathylcsterhydrochlorid) 

CB. CH. ,'.?'A 

ca.Q.~~~-<cc.HJ, 

;:.. 149 o-Brombenwslure·, 

w'-14!) Hyosc,rnminli~i~~ro~d ( = '1-Tropasii.ure­
,, :; ~pinestor-h~bromidJ, . 

C.,H~~O;N :fHBr ', ;, 

: 149 Bemylha.mstoff, , 

~B,-l\"H--CO-l\"H. 

149 o-OxyphenylcssigBAure 

6-"
,,CB1-C:OH 

,, 

"' 149 Prostigmin \ 
~~r-80~ \ 

. V-COO-N(CB1) 1 

149 Zimtuureamid 

0-Ca=CH-CO-?."'B. 

1(2..:..150 Chi.ninbydrobromid + H,O 

146-150 Bcm.ilaiuro ~ 

'---/"-✓OH 
C"'/ "-cooa 

Eutekt. Temp., mit 
Plum- Bem.-
acetin a.nilid 

9i 105 

+RC! 

90 115 

-
100 122 

no 123 

121 134 

109• 124 

94 -122-

103 U5 

110 123 

96 117 tr. 

94 115 

Gl3!1• 
pulver 

Temp. oc Beaondero Keruueichon 

1,4936 ll6:-l!,7 Ab lOOo Na.deln, Pri.smen. Gleichgew.: 
1,4842 - / Platten, Spielle. Ena.ntiotrop dimorph 

n 145° (8). 

1,5403 l5&-l5i Ab 100'3-Na.dcln. Gleichgow.: Na.deln. 
1,5299 177_,;.179 Dt.lken. Erstam aphii.rolithisch. 

. ' ;. ' 

l',5403 159-160 Scruzillzt lruigu.m. Gleichgew. aehr tri.g': 
Korner, Priamen. 

l,5204 151-153 Ab 800 Blattchen. Ka.deln. Gl~chgew.: 
1,5101 173-175 Kolmer, Priamen. 

).~ 

1,5101 14!? · · Ab 1000 · Korner, Bla.ttchen. Ersta.rrt 
l,5000 172---174- glaai.g. In, Pa.re.ff.in· homogeDM Schmel-

&en bei 120-125°. ~, 
, " 

1,5299 137-139 Ab 1050 Nadeln. Gleichgew.: B&lken, ' 
l,5204 172-174 Stengel. El'lltA?rt. grobatmhl.ig aphlro- : 

.3 ~- Jithiach • 

1,5101- Ab 1200 Korner, Prismen. Stengel. Bei 
1,5000 Enrnrmen etechender Geruch. Gleich-

gew.: Prismen. Ersta.rrt Bpontan ZU n ' 
112", durch lmpfen Umwand.lung. Dl'li · 
&bmclze GMblascn. 

I 

1,4936 139-141 Ab 1100 Korner. Gleichgew. trag: Kor-
1,4842 17i-li9 ner, Prismen. Erstn.rrt glMig. Durch · 

ImpfenbciRo.umtemp!!J"ll.turnurstrang-
f'o~f,8 Kristo.Ile o.m Ra.nde des 'Irop-
fens; ei Emii.rmen kristo.llisiert o.b 400 
ein neuer Ring. Ab 700 wli.chst faser-
i;cdrilltcs Agi;rego.t :nn.ch innen. 

1,5700 104-106 Ab 000 Korner, Pri.smen, Bo.lken. 
l,56ll 1S6-188 Gleichgew.: Balken. Erst~rrt ephAro-

,l_ :•, lithisch. Polymorph. 

1,0011 13i-l40 Erst&rrt. i;:lasig. In Pa.mffin bei 75° in• 
1,58!17 17i-1SO homogencs Schmclzen untcr Absche-i-

~o duns wa.sserfreier Nndeln, zum Teil 
homoi:cnC'S Schmelz.en o.b 1100 untcr 
mi!Oiger D:i;mpfbwenbildung. 

1,5502- C'.f'ruch. Ab 1000 StAbchcn. Cleicbgew.: 
1,5611 St-engel. Ersto.m. gl:wg. Dei Erwirm!)n 

Rosetten. Brcchu11$;11indcx unmittelbo.r 
nnch &h.mclzen 1,5502, etcigt 1'11.l!Ch, 
besonders a.m Rs.nde des Tropfellll. 
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~- 150 

150 

"' 160 

4-0xypyrid.i.n 
..,.., 

OH 

0 I I 
\ + H,O 

4.-Be=minobem:oeaaUJ&oithylesier 

1.40-150 Colchicm 

148-150 l.aouw:i, ( = .Lculetin-6-glucosid.) 

~HnO,~('fJ~O 
1'8-150 H~ydroohlorid 

C.,EuO,N + HCl 

146-150 5,5'-Dimcthyldihydroresorcin (= Dimed.on) 

/C(OH)-CH,"-c 

He"~ . / (CH.), 

"- CO-CH1 

Acet-p-toluidid 

CH1-CO-XH-o-CH1 

Eutekt. l'emp. mi& 
Phcn- Benz-
acetin anilid 

113 129 

101 118 
(+ H,O: (+ H,O: 

55) 56) 

Glaa­
pulvor 

l,6877 

Temp. oc 
175-178 

313 

Beaonden Kennz.eichen 

Geruch. Gelb. Ab SO" R.&uten, Korner, 
kun.e Priamcn. Glelchgew.: Korner, 
&&~ten, Rochtecke, Priamen. Eretarrt 
sphi.rolithisch, bei Erwarmen palm­
wedelartig. Dimorph (75). 

l,li795 '.a;l37-140 Schmelzendea Hydra.tea 6Z-65°,krist.aJ. 
l,5700 164-167 lisiert wieder aus • .Ab 1100 Tropfchcn. 

Gleichgew.: Karner. Erstam apho.ro­
). i lith.isch. 

I 

'' 

ll6 -130- l,5611 Hi6-l58 Glciohgew.: Nadeln. Erst&rrt apha.ro-; i 
1,5502 176-177 lit.hiach. Dimorph. 

95 105 

123 HO 

99 Ill 

109 128 

109 121 

.,._,.. 

Zereetzung 60-90" leichte Trubung d.er Krista.Ile. 
Schmelzezah.MitPhenacetinn=l,5Gll 
bci 121-123°. Leicht loalich in Alkohol, 
.Acet.on und Easigeater. Aua letzerem 
flache Stengel (tra.ge Krist:.lllsation) 
mi.t exzentriachem Austrit.t. e.iDer Achae. 
A.-E. quer. 

l,6011 148-150 Erweioht ab 148°. E~ g].asig. 
1,5897 166-187 

w ............ "-"""" blaL I, $"/ 

· Zel"llet.:ung Erweioht la.ngsam r.u zAhf'lil.wger 
Schmohe. Mit Phenacetin n = l,5403 

I 
bei 128-131°. 

l,4842 125-130 Ab 900 B!Attohen. Rechteoke, Sta.bche:n. 

1,5101 
1,5000 

Gleichgew.: Reohtecke, Prismen; Bin.kt 
ra.sch ab. Schmelze brud golb. Erstarrt 
sphii.rolithiach, bei Erwii.rmen Umlagc­
rung zu k6rniger Struktur. Brcchuni;s­
inde:s: ateigt an. 

143-144 Ab 900 Komer, Prismen, BIAttchcn. ; 
107-168 Gleichgc,.-.: Bo.lken. Erstnrrt opharo-' 

. ~ lithisch. Dimorph n 145• (3!!). I 
,r ·. 

;. 151 p-Chlorphcoylcarbonat 119 130 1,5101 168-169 Ab 105° Nadeln, Spielle. Gleichgew.: 

_(')--o-e-o-(r 1,5000 191-~;;tengel. 

Cl ,J b ,r I 
----------------------------·--------------------: . 151 Neo-Uliron (= 4-Sulfanilylamino-benzol- 109 

11ulfons:i.urc-(l)•mcthylami.d) 

NH,-0-SO,-l'IR-0-so.-?-.""H-CR. 

i'. 152 Adipinsa.ure 113 

HOOC-{CHJ.-COOE 

~ 152 1,4-Diphenylbutadien 12!! 

~ ~ 
,_// =CR-CH=CH ~--/ 

126 1,6011 
l,5S9S 

134 (l,4339 

134 · l,6353 
l,6!?31 

150-151 
lSi-18S 

Sohmllzt teilweise bei 146°, wandelt: 
sich teihveise in rechtwinkelige und, 
schlefwinke!.4;e KristD.lle um. Erste.rrt I 
gla.sig. 

Ab 1100 kornigc, spitzo R.a.uten, St.\b- I 
chen, Prismen.. Reichliche Sublima.t.e. 
Gloichgew.: Bo.lken, Spielle. 

172-173 Ab 900 Komer, Pmme::i., Blittcben. 
lS4-lSG Gleichgew.: Platten. 

I !"' 
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314 

F.°C ·substam 

;:-· 162 a.-Bi:omisovalerylhamstaff ( = Brom-
. ur.il) . . '•;J;.i. . •, 

(CH1J~CH-CHBr-CO-NH-CO-NH, 

142-152 Bamstoffnit.rat · ·,', i 
·' 

•. 1152- p-Kresoti.ns&u.re ( = 6-Oxy-m-toluyls&ure = 
6-O:x:y-3-metbylbemoesaure) 

145-153 Veratrin 

c .. 1:1.0..x ,.,. ... ,. 

. ' .. 'COO.H 

.HO-~· . . ·I 
c-,' 

- ·1.n-163 e&-Dcnzoi.noiim .·--

f ~H(OH>-KJ 

[ . ,. ~OR 

! 140-i53 d-GluconsA.uro~6-lacton 

t Ho--fai,-CH-=icir?o~o 

Eut.ek~ Temp •. mit 
Phcn• Benz-. 

.ace Lin. . e.nilid ·· 

115 121 

111 126 

114 Hl 

95 122 

111 tr. 

113 133 

129 141 

:::., 163 N.N'-Diphenylthioharnstoff 1111 133 o~~-CS-~Li--o 
=-14S-153 Beru:ylidcnphenyll.iydm:z.in 

t-

::: US-15.1 H.y0t1cyo.m.inhrdrochlorid 

C,,H.,O,...._ + HCl 

:.: 154 

.. .. 

108 124 tr. 

105 116 tr. 

111 13:1 

11!? 129 

Glll.l!­
pulver 

Temp. oc Beaondere Kenm.eichcn 

1,6231 156-158· Ab 105° N&del.n. Gloicbgew.: Pla.t.t.en. 
1,0126 179-181 Schme.lze gelb. Polymorph II u;o, 

; 3 .. Ill Ullbeatandig (30). 

•. . 

1,4683 166-167 Ab 1100 K:Mieln, Bliittchen, Spiello und 
Biischel. ,Glcichgow.: verfil.t.e K&deln 
und · Spielle. Ersto.rrt zu verfilzten 
Krista.lien. Polymorph II 148°, Ill 143° 
(4,7G). 

Zersetzung Ab.l~Bittchcn; St.ibchen. Schmilzt 
mit· Behr. starker Ga.sblascnbildung. In 
·Wasser.: leicht . loslich, darnm derbe 
,Pnsm·en. sta.hlgra.u· (gokrewi:te Nicols) 
mit. I. Bisoktri.x, kleiner Achsenwinkel 

· negativ. Drechungsindex der grauen 
Kriata.lle venig ubcr 1,62. 

1,5101 162-164 .Ab 700. N:Mieln, 
0

Suingel. Ab 1300 starke 
Verflucht.igung. Gleichgew,: Stengel. 
Fur B:rechuni;sindcx grollell Deckglaa! 
·En!t&m-sphii.rolithisch • 

1,5204 126-128 Nicaenerrc:;end. Erwcicht ll!.ngmm zu 
l,5101 161-163 nher Schmehe. Emtant gmaig. 

,,_. \,,, 

1,5011 147-149 Ab 1200 Korner, SU.bchcn. Gleich"e") 
Komer. Erstant glasig, bei Erwft.~en' 
ephnrolitl:.isch. 

1,6000 145 Schmili:t trii.g, erst.am glasig. 
l,493i 165-166 

1,6126 l!i5 Ab 1300 wimige Kodeln und BlAttchen. 
1,0011 16i 

,;-

l,6!?31 155-160 _Hii.uiig rot verfllrbt. Umsublic:tleren bei 
1400 (eventuell umkristallisiercn mit 
Adsorbens). Ab 95° Kadeln, spater Bn.l• 
ken.-Gleichgew.: Xadeln, Bo.lken. Sinl..-t 
a.b. Brechungsindex wegen Gasbl:i.sen 
erschwcrt. 

.,l,5!?99 150-151 Gleichgc'IT'. triig: Komer, BIAttchen. 
Erstarrt gla.sig. Schmilzt in Pa.r:i.ffin G3° 

iii 
inhomogen mit Ruck.stand feinor wns-
serfreier Krista.Ile. 

1,0353- Ab lOOo wenig Xadeln, epater Komer. 
l,0!?31 Glcichi;ew.: Kilmer, Pri.smen, sinkt ab. 

Schmd.:e erstarrt i;lMij;, bei E!""ii.::'tllen 
sphiirolitl:.isch. 

1,4534 14.3-144 Ab 105° ~adeln. Stenget Gleich;ew.: 
Stengel, Balkcn. Ersta.rrt spharolith.i.sch, 
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Substa.nz 
Eutekt. Temp. mit 

!'hen- Bcn:r.-
acctin anilid 

Dipropionamid lHi 129 

lM 3,4-Dio:rybenz.a.ldehyd ( = Protocatechu­ 98 124 
aldehyd) 

CHO 

<tH 
llil-164 Citronensaure 108 · 146 

. (+H,O: {+H,O: 
58) 58) 

HO-C(CH,-COOH),-COOH + H,O 
(. I.Ir.;,~ .. c., .. I 

153-155 Eucupin (=Isoa.myl-dihydrocuprem) · 12:2 
. n ,.. H 
CH v----. 11 

/:; A c.11.-Hcl en. H, ""=/ 
H,C~R• CH-CH(OR)~ 

N 

ii. 155 Teatosteron 107 

0= 

155' Prcpio=ldehyd-2,4-Dinitrophenyl­ 114 -- hydraz.on 
NO, 

I 

CH,-CH,-CH=N-:~rn--ONO, 

.. 155 Phenol-,0-d-gn.laktosid + ~: H,O 12!? 

rx~oirJ· . 
Ho-cH,-6-t-b-d-c-o-c,H. + ½ H.o 

I I I . 
i.J. 6HOHH H 

155 3,5-Dinitrobenzoesaure-l-menthylester 12!? 

132 

117 

122 

134 

Gla.s­
puker 

.(l,4339 

Temp. 
•c 

1,6011 148-162 

.. 

315 

Besondcre Keruu.cichen 

Gernch nach lluttcmaure. Ab SO" Na.-I 
deln, epiit.er s~rke Verfliichtigung., 
Sublima.te wie Wa.tt.e. Gieichgew.:: 
K a.deln, Ba.lken.Erstsrrt apbii.rolitbiech.' 

Ab 110" Kii.deln, fls.che Stengel, Recht,. I 
ecke. Gleichgew.: Spie.lle, Balken.; 
Scbmel:r.e ba.ld brii.unlich. Ersta.rrt 
11phi.rolithiscb • 

l,4584 170-173 Zwischen 60-70" entweicht Wasser.· 
Teilwei&es Schmelzcn. In Pa.ra.ffin 
t.eils inhomogencs Schmehen ab 36°,·, 
tcils homogenea Schmclzen a.b 73°. ! 
Blasen _. erachweren Brechungsindex.; 

·. I 

1,5299 
1,5204 

141 Ab 130" feine Na.deln. 
170 

.;. 7 

1,5204 155-156 Ab 1300 wenig Komer, StAhchen. 
1,5101 185-186 Gleichgew.: Komer. Erstant gla.sig. 

~ ... 

1,6353 
1,6231 

--

152 
172 

;;t.C 

Ziegelrot. Ab 1100 Korner, Nadeln. 
Gleichgew.: Korner. Ernt&m biischel• 
!iirmig. Dimorph II 135°. 

1,5204 175-177 Ab 1000 Triibung. Ah 115° Na.deln. 
1,5101 203-205 Gleichgew.: ::S-a.doln. 

,:i:; 

1,40S3 191-192 Ab 115~ feine Xa.dcln. G!cichg~w.: 
Ste~el. Dimorph. 
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316 

Substa.ru: 
Eutel:t. Temp. mit 

Phon• Bcm:-
.a.cctin anilid 

140-155 Ca.mph&n -U.2-. -110-

155,5 m-Brom.bciu.oes.'iure 103 1!?6 

Glas­
pulver 

Temp. oc Besondcre Kenmeichcn 

Camphergeruch. Ab 3QO isotrope Steme, 
Spie!le, apiiter 'l\"&benartig. F. mit gro­
llem Decl.glu oder Silil:onkc.mmer, aft 
achon ab 120" Fliis.sigkeit. Reinigcn 
auch duroh Umeublimieren achwierig. 
Ieotrop, n bei &umtcmpera.tur zwi­
schen l,SO und 1,515. 

l,5!?99 174-176 .Ab 105c Kadeln. Gleichgew.: Spiclle. 
1,6204 1117-199 

• a 
,r.,J 

149-156 Dion.in(= Athylm_orphinhydrochlorid) 

CH,-X---CH, 

96 106 tr. . 1,5795 141-144 Znachen 110-120" entweicht W&8118r. 
ZerflieBt ab 145'1 la.ngsc.m :u zaher 
Schmel:e. In Paraffin homogenea 
Schmelzen be.i 118;-122", dallll Da.mpf-. . /CH,-·~- I . 

CH 

~CH 
/ 

bla.sen. , <~ (CH, ·bi.. 
C,H.-<;>~ --- H . CH +HO+ 2H10 ·r . o 

it 
b:e: 

156 :XoYoCMZib'\"drochlorid (= Procainhydrochlodd 114 129 
= 4-.A'minobeuzo~lll'e-[P-cillithyla.minoathyleeter] + HC'lJ 

n1x-Q-co-0c:a:,-CH,-N1c.n.i. + HC'l. 

156 Kodcin (= Morphin-monomethyL'ither) 

c .. :i:r .. o.~ 

156 Amyt.c.1 ( = 5-Isoa.myl-5-ll.thylbe.rbitursaure) 

C.H11 / CO-NH , 
'c · co 

c.n. / 'CO-NH/ 

:;:. 156 o-'Ioluo!sulforu-Aure11mid 

150-157 Eup11.'\"e~n + H,O 

'- l5i 

117 126 

11.2 128 

107 l
,,_ -· 

"rgl. EuµG~erin 
wo.si;crfrei bei 

!?10-230" 

135 

1,5611 159-161 Ab 135° Tropfohen. Gleichgew.: Pris-
1,650.2 192-195 men =d groile Krista.llblocke. Eratam. 

... i.! gla.aig. -· 

1,5403 175-177 Ab 70" Komer. apAter Xadcln. Priam.t-11. 
l,5299 194-196 Gleichgew.: Komer. Kodeinhydrat 

achmilzt inhomo:;en a.b 55-6()0 (vgL 
dort). · 

1,4584 144 Ab 100" Tropfcht-n. Ab 145° trli,.ea 
1,4039 217-220 Schmelzen. Gleichzeitig entstt'hen Na.­

deln, SpieBe, Su-ngel mit Glcicbg,w. 
bei 156° (63). 

l,5!?04 163-165 Ab 700 Komer. Gleichgew.: Pla.tten. 
1,5101 189-192 Erstarrt strahlii;. 

1,5000 
1,403, 

;q 

169 
188 

In Pa.rnfim ho:moi;enes Scbmel:cn zwi. 
echen 145-155° bei :mlllliger Bio.sen• 
bildung, tcih~eise 'IT'!I.SSt-rfreie K.ristalle. 

Ab 1300 Na.deln, Spielle. Glcichi;ew.: 
Stengel, Spicllc. Entnrn 11phiirolithisch 
oder kleinkrisbllin. Dim.orph. 
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317 

Euickt. Temp. mit Gln.a- Temp. 
F. 0 0 Substruu: Phen- Beru.- pulvor DC Besondere Keruneichen 

acetin o.nilid 

157 o-Naphtbofiavon ( = Cluortcst=7,S. 116 120 l.6598 167-16S Rosa. Ab 1300 Bli.ttcben. Gleichgew,: ! 

Be=fiavon) CO 1,6483 100-192 Komer, R&uten. Erstam aphirolithiach · 

' /'-.._/" ~";, 
ode!' verfili:;t. 

'fJ-0 /'\- 0 -

~ . / 
_, 

157 Pbena.zon 112 1.21 1,6483 160-162 Gelb. Ab 90" Korner, Priamen, Rhom-·/ 

~ 
boide. Gleichgew.: Rhomboide, Pris-

~N=N)" I 

men. Ernt.arrt strahlig. 

::-· 157 4-Nitl'OlltilbElll 121 132 l,M83 165-167 C"-.clb. Ab 1000 Nadeln. Korner, Prismen. 

Q-cH=CH-o-N01 

l,6353 196-199 Gleichgew.: Priamen,, Ba.lkcn. Schmclze · 

..... ~ 
gelb. Erstarrt sphii.rolithlacb. • 

165-158 Dipb.enylcarbazon 117 tr. 132 tr. Ze.rsetz ung Ab HO"Tropfchen. Schmolze brii.unlich .. ! 
<"R-xli-Q Zersetzung und G11.11blasenbildung, wo- ' 

bei vierseitige Pla.t.ten und Kiirncr a.u1,- : 
fa.lien. Rea.gens auf Hg. Ursubstani 

0 ~ diinne BIAttehen (teilwei.lle sechsseitig), . 
c:&' zwischen 1,53 und 1,55; ,.. zwiachen · 

N=N-~ 1,59 und 1,62. 

100-158 ,11-Xitroao-o-~pbthol OK lll 129 . Zersetzung Gelb, 11.ltere Pri!.pan.te braunmn. Ab 
I 130" gelbe Xadeln, Stc.-ngeL -Schn:ulzi ():)-YO tri.~, mit Ze~t~u.n; und. Bmun!iirbung. 

Bc1 1300 sublimie:ren moosbiischel:i.rti"e 
Aggrega.te und Prismen mit. a' (lii~) ' ~-
etwa 1,55, ,,. > 1,74. 

150-158 Tmronsiiure 102 l40tr. Ab 130" Rechtecke, Rhomboide {wenn. 
Subatanz feucht, absaugen). Ab 140• ' 
G~sblnsen au.~ ~~en. scbmilzt triig I 

HOOC-CH(OH)-CO(OH) + ½ B:1O m1t ,.Kochen m Kr1st:illen. In 8Ubli-; 
mierten Rechtecken a.' ehrM groller : 

C?.\l."\-Cf 
1,50, ,,. etwa 1,57. )lit Anilin oder: 
o-Toluidin ncue stcngcli:;e Krist:ille. i 

151-158 Doldin (= !!,6-Dioxy-3,5-dimethoxy. 116 130 Ze?'!!etzung Braun. Scbmelze braun. El"l!ta.m cl:i.sig. 
11.po:-phin) ~lit Phenacetin n = 1,5700 bei 1 ia0 L:s 

RO/"(') 
115°, 1,5611 bei 1!?4-1!!6°. In Alkohol 
leicht ltislich; gbsigcr Riickstnnd i;ibt CH,O=w'<--Cli, mit Accton Korner, B~henoitle, Ro.u-
ten. In Ra.uten lo.nge iagonalc ;,'. a' 
zwi.,chen 1,44 und l,40; y' ) 1,60. 

CV CR,O- ) 
. ~OH 

153-15~ Cb.i:iinbisulf&t 10S lSl tr. 1,5700 140-145 A~ 6()4) ent-icht ~·asser unt. 'Iriibuni;. 
Emzelne Hn!.ra.tkrista.lle schmel:r.en bei 

c .. H,.O,X, + R.so, + 7 H,O 
90". Erweicht-.lnngsam. Scbmel:r.e gelb 
und mb... M.it Phenacetin n = 1.5301 bei 
l43-l-&G0• n = 1,5!?03 bei 167-1700. 
In Paraffin homogenes Scbmelzcn bei 
73°, d.um wa.sserfreie ~e.deln. 
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318 

F.°C Substu.nz 

158 &.licybii.ure (= o-Oxybeozoesiurc) 

. /~OOH 
· .. 1 H " . 

158 , N-• .\Ilyl,X-butyl-N'-acetylhamatofi 

·c.:s:.' . . .· .,:."' " 
/

X-CO--:-~"R-CO-CH1 
C,H. . 

~ 158 p-Nitropbcnylhydr.i.zin 

. 0 1X~o~NH-NH1 

· iss Chiniildinsiure (= Chinolin-2-carbonsame) 

· .156-liiS Sulfa.nilylh.mwtoff{;,;,i'E~ve~) 

R,N-o-SQ1-}.."R-CO-NH1 

Eutek;. Tomp. m.it GI 
Phon- . Benz- M• 
acetin · · · · · anilid: · pulver 

Temp. oc Bcsoodcre Kennz:eicbon 

91 

120 

114 

110 

123 

121 1,52011 155-157 Ab 65° Nadeln, Billen m.it achiefen 
l,5101 175-177 Enden, kun.e Prismen. Stark Cliicht.ig • 

;;..u Gleichgew.: BaJ.ken.. . 

137 (1,4339 Ab 1200 feine Nadcln. Gleichgcw.: 
N a.del.n. Ersta.m. sphii.rolit.l:iiach. · 

130 )1,6877 Orangerot. Ab 1200 Dreiecke, ausge­
:r.ackte Trapeze, Stengel. Gleichgcw.: , 
Balken, sinkt ab. Ga.abluen. Schmelz11 
omngegelb. 

126 

150 

l,li897 160--161 Ab 1200 Komer, SUbchen, gek:nlmmte 
l,5705 176-177 Nadeln. Gleichgew.: Kerner, Prismen. 

, 11; Erst.ant teilweiae sphlu-olithiaoh. 

1,6126-
1,6231 

Ab SOO -Kristlille dunklor, a.b 15()0 la.ng• 
ea.mes ·E.rweichen. Beichlich Gubla.een. 
Ersta.rrt gla.sig (.Mwhmic), 

----11-,-------------------.---------------------------
~ 158 . a-Hcxachlon:-yclohcxim 

Cl 

Cl-(~ 
Cl~ 

Cl 

, 159 Phenol-a-d-i;lucosid + H,O 
H H OHR 
' I I I 

HO-CB,-C-C-C-C-CH-0-C.H.. 
' b I b I 
I RH R.I 

O'-'--

121 

127 

122 

108 

134 1,5101 151 Ab 900. Bli!.ttchen mit. rhomboidischcm 
"GmriB, Prismcn. Gleichgew.: Prismen. 

l4S 1,520.:. 165-167 Ab 125° No.deln. Gleichge"··: Xo.dcl.n. 
1,.5101 185--187 Dimorph. 

134 tr. 1,5611 14-3-14-5 Ab lOOo kn:-ze X&deln. Gleichgew. tra:;: 
l,550!? Hi8-lil Xadeln. Err.ant :;hsii;;. bei l::l"l\"!i.nnen 

Bphr.rolithisch. Di:norph. 
; ~r 

130 l,5403 158-100 Ab 1400 No.deln, St.el\f!cL Gleichi;e...-. 
1,5:?9? 181-163 sinkt. &b: Pri.smen, Stengel. E:-sta.::n 

.;_:,, glasii;, bei El"l\"ii.nnen pal:n"·edela.rtii;. 
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SubstD.nz 

•l.50-160 'Irica.rba.llyla.iure 

Vcrfl. l\leta.ldchyd 
150-160 

(C,H,O):x: 

CH1-COOH 

d:S:-COOH 

c!H,-COOH 

160 P-Propionylphenylhyd=tin 

C.H,-CO-XH-KH-0 

160 N,:;:,,n -Dinitrosopiperazin 

CB:1-CH, 
OX-N" '-N-N'O 

'-CH,-CH, / 

]60 4-Jod:mtipyrin (= Jodopyri.n) 

H 10--C=--cCJ 

H1C-~.._N_,to 

t,H. 
156-161 Hydro:eylaminhydrochlorid 

2'"11,0H + HCI 

161 c-Xapbthoesii.urc COOR 

80.' I I 
' I"' 

Hll dl-Brombernsteinsi.ure 

HOOC-CH,-CHBr-COOH 

319 

Eutekt. Temp. mit Glaa­
pulver 

Temp. oc Bcsondere Kennz.eichcn Pltcn- Benz. 
a.cetin a.nili d 

lOS 

133 
Horn­
et.off 
13.2 

115 

115 

117 

107 

128 

105 

88 

133 tr. 1,4330-
1,4584 

Schmilit triig. Gleichgew. trag: tollllen• . 
.icirm.ige Pri.smen. i 

: 

156 
Solioyl-
6.iiure 
154 

134 

130 

Ab 105° Komer, St.cn~el, bei 1.50-160" 
vollkommcne Verfliichtigung. Bei l:?O" 
sublimicren Stengel mit c' (lings) 1,50 
bei 30-32". 

l,4683 175-178 Ab 1100 Korner, Ra.utcn. Glcichi;:ew.: 
Komer, sinkt o.u. Erstiirrt apha.ro­
litbisch. Dimorph II 129° (63). 

1,5101 l5i-l59 Ab IOOo Kornchen, Bli.ttchen. Gleich• 
1,5000 179-180 gew.: Stengel, Bla.tt.chen. 

r 
127.J 1,5000 159-HiO Hellgelb. Ab 700 Komer, lllii.tt.chen. 

1,4936 176-177 Sta.rke Sublimation. Umla.gerung z.u 
StreDenpfla.stcr. Gleichgew.: Platten. 

115 l,60ll 150-151 Ab lliO"Triipfchen. Glcichgew.: &lken, 
1.5897 174-176 Priamen. 

146 

120 

122 

,J ,.. .. 

Zereetz.UDg 

... 
Ab lOOC Komer, BlAtt.chcn. ZerBet.z.uni; 
und GMblnsen. ln Wasser leicht loslich. 
A'llll Alk. Sten;;cl und gestrecl..-te Secbs­
ecke mit-!,!ernder Auslticbung. "'ho.lbiert 
'Winkel lO.'.i0 ; a' etwa 1,02, y' zwischen 
l,Ci!? und 1,6G. · 

1,5795 170-181 Ab 1200 Korner, Ba.lken. Gleichge'l'I".: 
Pri.smen. Wenn F. unschnrf, a.bso.u:;en. 

Zersetz.ung Ab 1300 Nadeln, Stabchen. Bei und no.ch 
dem Schmelz.en entsteb.cn in 'Iropfon 
und a.ls Sublimate reich.lich ~a.deln, 
Spie!lc nnd Stengel, die bis 2300 nicht 
echmelzen, meist O.ber 200o '\'erflii.chti, 
gung. 

161 Cortiron ( = Cortin = De&0xycorticostcronu.cetu.t) l 11 115 1,5000 166-167 Ab 140" wenig Xe.deln. Gleichgcw. triig: 

CR, ("~o-cH,-0-CO----OH, 

-~'/Y­O=Vlv . 
!Cl a-Acetna.phtha.lid (= AcetyJ-a. 

Mphth~·lnmin) XH-CO-CH, r;,-
~~) 

113 123 

Nn.dcln, Stengel El"i!to.rrt gla.sig, bei 
Erwiinnen ephiirolithisch. 

1,5705 lOG-16, Ab 800 No.deln. Gleichgew.: Nn.dcln.. 
l,5i00 189-191 Ersta.m muscbelig. 
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320 

: 161 

l5i-lG2 l-Ambinose 
• :OHOHH · 

:e:o-CH.--h~J-.·_·,,·b-c:e:o 
k i ·J:e: 

lil!! tert. Ainvlh:u-mt.off, . 
. CH/• 
c.11.~xH-C-~"H~ 

•. ~i;._ ·• : 11fur~. ,.·, 8 . ' 
16!! o-Jodbenioes5.u.re-

162,5 . 11rriphanylcarbinol 

163 Arecolinhydroohlorid 

R,C-CH-C---CO,-CH, 
I I 

H,C-N(CH,)-CH, + HCl 

163 Pyridinpikra.t. 

1G3 p-Aminoacct..1.nilid 

CH,-CO-!CT-o-~'H, 

lG:l 2,3-Dio::t}-no.pMbn.lin 

CO. '-OH 

I A-OH " / 

· Eut.okt., Te1np. mit. G 
··_.\·· •. Phon~ · . • . Bonz- . pu1;;r 

Temp. _oc Besondero Kcnnz.eichen 
. acetin '. anilid • · 

.. , ("174"'\ 129 ti,; 
~..) 

134 

134 158 

1;61!!6 lOG-198 .Ab 1300 Nadeln.. Gleichgew.: Nadeln. 
1,6011 223-224 El'lltarrt· fein.atra.hlig sphe.rolithisch. 

:2.7 

1,6705 Hi4-l56 Ab 145° Tropf'chen. Erstrurt gfasig, bei 
1,5700 177-179 130" aufgelegt, eehr tr5.ge Kristal.l.iM­

)., !; ~on, ab~~~briigte Platten und Stengel. 

· 1,4036 153-164 Ab 16()111 Triipfcben.. Emtarrt g].asi.g. 

114 132 (1,4339 Ab 1000 Stlbchen,· SpicBe, Priemen. 
Gleiohgew.: Balkmi,. Prismen. 

125 

117 • 133 

100 116 

117 -128-

119 134 

75 109 

1,67!15 · 169-170 , Ab 1100 Korner, Prism.en. Gleichgew.: 
1,6700 189-190 Prismen. Emam·aphlrolithlach. 

iJ> . 

1,5611 170-172 Ab 120" Komer. Gleichgew.: Priamen. . 
1,5502 193-196 

;!.:!> 

1,5000 147-148 Ab 125° Prismen, ~ierecke. Hvdmt. 
1,4936 182-183 schmilzt a.b 55°, kristD.llisiert '.Wieder. 

Zersetzung 

Gleichgew.: Prismon. In Pamffin in­
homogenes Schmelz.en bei 5S0 u.nt.er 
Absoheidung wa.sserfreier Stengel 

Gelb. Ab 115a Komchen. Gleichgew.: 
klei.ne Prismen. einkt ab. Schmelze gelh. 
Aus .Alkohol lo.nge Sun,."l!l. Rauten, 
Korner. Die Sten,..-el luschcn achicf o.us 
(SO). a' (l.iinf;s) 1,53-1,55, ,-• > 1,7-1. 

l,5700 153 ?,foist hell= verfirbt. Ab 130" Komer. 
l,5Gll li4-li5 Gleichgew:: Prismen. Komer. Erst.am 

:)..~ glMig, bei EMTirmen feinstmhlig sphA• 
•· rolith.iach. Dimorph II 14.l" (3!!). 

1,0011 185-190 Ab 95° Blllttchcn, Na.deln. Gleichgcw.: 
Dl.Utcbcn, Korner. J;rechuncsindex 
rs.sch bcstimmcn. ho.Id Zerscuung. 
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Subst.a.nz 

163 Bc11Za.nilid 
0-cO-NH-o 

• Hl3,5 Alypinnitrnt 

l5S-lG4 CotTeinc.itrat 

C,H,.O,X, + C.H.O, 

155-164 5-sec. Amyl-5-[P-bromallyl]-barbitursiure 

C.H,-CH(CH,) 
' ,,c0-~-:a, 

C
1
H,Br" c, CO-NH/ CO 

154-165 Gelscmin 

165 Arbutin inatabil. 

165 Pyrogalloltriacetat ( = 1,2,3-Tria.cetoxy-

benzol) O-CO-CR, 

165 

0o-eo-CH, 
~ 

O-CO-CH, 

o-Kreeotineiiure ( = 2-0:ry-m-toluylsiure) 

CH. 
I 

(
. ""--oH 

11-eooH 
'\/ 

Eut.ckt.. Temp. mit 
Phen- Benz. 
ace tin anilid 

114 163 

103 llli 

118 136 tr. 

115 132 
,. 

""' 

126 

113 125 

~-
®' 135 

12-l 137 

9S 127 

165 n.e. Paeudoephedrinhydrochlorid 116 136 

~H(OH)---CH(CH,)-XH-CH, + HCI ,_/ 

Gl:L&• 
pulver 

Temp. oc 

321 

Beaondere Kennzeichen 

I 

I 
I 

I 
. I 
\ 
' 

l,6700 168-169 Ab lOOoNndeln, Blitt.cben. Gleichgew.: 
l ,6611 190-192 verschiedena.rtige Kriata.lle. Ersta.rrt 

,l: ;:::i..-ephii.rolithisch. 

1,4936-
1,4842 

1,5204 
l,5101 

l,6000 
1,4936 

114-116 
146-148 

'I.':!-

150 
167 

Ab 140" N'&deln. Gleichgew.: Komer, 
Platten. Schmelz.e bald braun. 

Ab 1200 Na.deln, Spielle, Komer. 
Ersta.nt. glaaig. 

Ab 1300 Trllpfchen. Schmehe trig, 
emtam gl&IUi. · 

1,5000 167 Gleichgew.: klein kriata.llin. Entarrt 
1,4936 193-196 glaaig. 

1,5611 1'11-173 Ab 1300 Kiirnar, Blittcben. Gleichgew.: 
Prismen. 

l,5502-
1,5011 

ZenetzWJ.g 

Vgl. bei200o 

Bei 70-90D entweicht Wasser unt. 
'l'rubung. Scbmelze gclb. Bei st&.rkenlm 
Erw&rmen entstehen in der Schmelu 
Sti.bchen und Korner. Mit Phenacetin 
n = l,M03 bei 128-1300, 1,5301 bei 
148-149° • 

.Ab 1200 Na.deln. I..augsa.llles Entweichen 
von Bia.sen. Spater Zersetzu~. ll!it 
Phenacetin n = 1,5794 bei llll-122°, 
1,5700 bei 143-146°. 

1,4339 179-181 Ab 1208 Korner. Gleichgew.: Stral3en• 
pflaster. Erstll.rrt aphiirolitb.isch. · 

1,5101 
l,l:1000 

Geruch. Ab SOO N &deln, buschelig a.ni;e• 
ordnet. Sublimiert stark. Glcichge't'I".: 
Stengel. Erst.am ephiirolithisch. ),lit 
Nikotinsaure:i.mid zwei Molckiilverbm­
dungcn. F

1 
1!!4°, F 1 1400 (Kontakt..­

prli.pa.mt). 

l,5!!04 175-1":S Ab 1300 ~&deln. Gleichgev-.: Dl\lken. 
Stengel Dimorph. 
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322 

Subst.:i.ru:' 
_Eutc1.-i. Temp. m.it Glas­

pulver 
Temp. oc F.° C· 

;: 165 

105 .Acculdehyd,2,4-dinitrophcnyll1ydr:Lzon 

CH.-C~=K~~rn-0-~o. 
. I . 

. N0
1 

165 p-Oxycl.iphenyl 

~ 
~--'-JOH 

Phen• Dem, 
acetin anilid 

118 129 

120 131 

Beaondcre Kc=eichen 

l,687i 184-186 Ab 96° Sti.bohen, Komer. Gleichgew.: 
Platten.· 

l,6463 
l,6353 

161 
185 

;_ ~ 

Gelb. Ab 1100 Komer, Dlatt.cb.cn, Na­
deln. Gleichgew.: Ball.tell. 

98 120 l,l>iOO 176-177 Ab 90" Nadeln, meist in Biindel.n; ata.rk 
fliichtig ·. (grolles Deokglo.a I). Gleich-

- gew.: la.nge Nadelll. . 

.? 

164-106 Chin:l.sii. ure 131 · 159 l,4936 158-162 · Schmelze ·wirft Dwen 'und erstll.~ nur 

HO-CH-C~-C(OH)-COOH 
I ·· ·. I •. \.l. 0 b 

HO-CH-CH(OH)-CH0 1,.;.,.,'1 ,:. 

166 .. - N.~~Di-o~-:wiyl~thibharnstoff 
.•.. S':~ ~ .· ,,, 

~;,-r~:o 
Hexa.methylbcmol .· CH, 

! , H,e-(~
1 
I H, r H,C-"- CH, 

;: 

166 

135 

f ach""-er, Gleichgew.: Priamen. 

144 

1,550.2 · 174-176 Gerucb..:'.::Ab·I40"·Nadeln. Zwiaehen 1620 
eteigt . und • · 166° .... teilweisc.a·· Schmel:ten mit 

ra.sch·an Gleiiihgew.:',Ste~igeLin·einzelncn Kri­
stallen. ab C:1600. ~;Kochen'.'; plotz.lichea 
·Auakriatailli.sicren von Plattcben und 
Stcngeln,mit/·F. zwischcn 172-180". 
Auf der· Beiz.bs.nk F. 181° (nur Zcr• 
setzuugeprod.1).Aua Schmelze·Roaett.cn 
F. 146° 11.11d derbe ·Pmmen F. 15!?". 

1,40S3 176-lSO Ab 55° K6me-r, l'rismen, Rhomboide. 
Eutektisehe Tempemtur mit Sublim:i.t 
bcstimmen ! Dichte Sublima.te. Stmuen• 
pfla.ster. Gleichgcw.: Bo.lken, Stengel. 
Prismell. Ersta.m zu Balkenwerk. 
Drechungsindex wegen Fliichtigkeit er­
schwert. 

~ H, 
.. -----------------------~------------------------~- 106 p-Aminobenrolsulfonam.id (= Prontalbin) 

166 

?."R,-O-S01-:!s."R, 

2,Iannit H H OH OH 
· I I · I J 

RO-CH,-C-C-C-C-CH,OH 

OH6Hir :k 
:,;., 1G6 llfalonamiu 

(17.0) 

·;,.:; 1Ci7 

~ 167 

::: 

H,C(CO-:XH,l, 

4,4'-Dinccwxy-3-nitrodiphenylaulfor. 

3,4,5-Trijodnitrolicnz:ol

6
NO1 

,. 
J-";-J 

118 143 

133 161 

131 15S 

122 133 

122 135 

1,5897 146--147 Ab 14()0 Bluttchen, Komer. G!eichge'l".: 
1,5795 178-180 Komer. ·Dimo:-ph. _,;.--

1,4936 156-157 Gleichgew.: B11.1ken, Nadeln. Erstnrrt 
1,4842 190 zu Sphlrolithcn. Dimorph (77, 12). 

1,4542 1S2-185 Ab 110" K6rner. Gleicbgew.: Prismcn. 
GMblasen. Erst11,rrt in rlo.ttt-n mit 
:F. liOO. Poly=orph JI JG6°, III 162° 
(32). 

1,5204 157-159 Ab 150" wcnii; DlAttchen. Gleichgc"··: 
1,5101 lii-liS B;1lkcn. Erstnrrt• teils gla.!!ig, tciis 

~ •; eph!Lrollthisch. 

)l,0S77 Gelb. Gc:-uch. K6mer und Stabchen ab 
llOO. Glcichgew.: Korner. Bei lGO" 
eublimicn:n schone Komer cit d.:rci-, 
se-ch.s- oder rccbteeki!!em Umrill. Kri­
stalle in B:-echuni;sincle::d'liis.si:;;kcit ltis­
lich. 
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Subst&nz. 

s,: 167 :Formaldehyd-!?,4-dinitrophen:;lhydra.zon 

CH,= N-NH-0-NO, 
I. 

?-0, 

Eut.el.."t. Temp. mit 
Phen• Benz. 
ace tin anilid 

120 132 

;"' 167 Stigmaaterin 128 147 

~H(CH,)-CH::CH-CH(C,H.) 

~I_I 6H(CH,), 

R~v~ 
~ 168 DiAthylstilbostrol (= 4,4',Dioxy-a,p. 

d.i&thylstilben) 

BO-C,,H., 7H. / C.H.-OR 
C=C 

I 
c.ir. 

;i:.:., 169 2-lleihoxy-4-methyUi-brombenzol. 
- aulfoma.urea.mid 

OCH, 

H,cOso,-:KH, 
r 

Br 

t 169 p-Benu.mino-bemonitril 

~' ~-~ '-./'-CO-NH-'\,_,.~ 

,· 169 p-Broma.cetanilid 

Br-O-NH-CO-CH1 

168-170 /J-lndolyleasigsiure 
(= Ncoaa:s:in) 

123 138 

113 · 129 

133 tr. 

ll6 129 

130 

.... IQ Ji ♦ IC cs ... ··' 

1,6483 

l,4339-
1,4584 

Temp. oc 

190 

323 

Besondere Keruueichen 

Gelb. Ab 95° Nadeln. Gleichgew.: 
Balken. Erstarrt spharolit!wcb. 

Ah 1200· Nadeln, Komer. Gleichgew.:· 
Komer, Stengel. E~t.&rrt eph&rolithlach 
oder kleinkri.&tallin. 

1,5299 186-188 Ab 1200 Xadeln, Stengel. Gleichgew.: 
Nadeln, Stengel, :F. a.uf Hei.zbank 173°, 
Binkt nach 30 Sekunden a.ll!' 168° a.b. 

1,5502 lGl-16!? Ab HOO Nadelc., Stengel. Gleichgew.: 
l,M03 182-183 Nadeln, StengeL Ent.am aplw-oli• 

thilch. ' ot' 

1,5897 ·173-174 
~ 197-199 
t.n,;;-

. 1,5403 177-179 
l,5!?99 197 ,~I 

Zersetzung 

Ab 130" Nadeln, Spiek, Blattchc:i.. 
Gleichgew. trig: Prillmen. Stengel. 

Geruch. Ab 1000 kleine Nadeln. Glt-icli-
gcw,: l'rismen, Pletten. 

t.Tnangcnehmer Gerueh. Ab 1100 Blii.tt­
chen. Reuten, Stii.bchen. Schmelze und 
Dra.unrarbuni: unter Ga.sblaaenbildun;;. 
Gleichgew.: Rauten, sin.kt ra.sch nb. 
lirechungsindex der Rauten l,G:! bis 
l,60; in Anilin loslich unter Ausfall "'on 
Nadeln Wld Stcngeln. 

165-170 Kodeinhrdrochlorid + 2 H,O 

C.,H,.O,N + HCl + 2H,o-=-

Vgl. bei 260-2700 

~- 170 AlJ·pinhydrochlorid 

C0B,-COO CH,-N(CH,l, 
'-c/ + HCl 

C,H.,, °'CH1-!\(CH,)1 

Atropinhydrochlorid 

C,,H.,O,X ..1- HCI 

Benz. 
a.nilid 

107 

104 

Salophl'n 

119 

120 . 

l,493G­
l,4S42 

Zerset.:.ung 

Gerueh. Ab 80-900 ent,,..eirht Wasser 
unt. Trilbnn!Z, Ab 125° Komer. Gll.'ieh.' 

• i:cw:: Kllmcr. Erstnm glasig. ln Pani.f. 
fin homogene1 Schmclzcn bci 00° mit 
Glcichi;cw.: Komer. 

Ab 1200 Ktlmer. Gleicbi;cw.: Komer. 
Sinkt rasch ab. Beim Auflegen bei. l30" 
,...ollst.And.il!eB Schm:lzen und Wieder• 
a•,~l.Mcrt!\1!il-1!,.ren. 
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.. 
.. ,, 

I 
I 

F. ° C Subst4m Benz. ·,-t ""' emp. .., __ 
-----~-------------_..,Ei;"u:;;tc::;l,;r:;.t:-.":i''l'~cm::::,-;:-'.n, m..i=i:·t---. -G-,.:"'."·.: -.• --T-----------------.1

,· 

, anilii Salophon pulver 
11

0 C · ....... ondere Kemu;ichen 

131 · 
~ 147 1\5795 17-7-178 Ab lOOo Nadeln. _Gleichgew.: Nadeln. 

• 1,6700. 198;-199 Eratarrt zu Sphirolithenmosa.ik.. Di-
' . . c. ~•- I morph. 

= liO Ariisalduin (=· Bis-[p-metho:cyphenyl}- 142 157 1,6131 185-186 Golb. Ab goo Kiimer, Stengel Gleich, 
a.zimcthylcn) • · "' • · l,6011 • 206-207 gew.: Prismen, l3oJ.ken, 

,. _··~- ·. .·. . " >-l 

c~1:~~~c~~N-N~~~~- • c \.\ ·0-a.~:- · · 
. , .· . /". . , . Jo I~ 

S, _l,O 

' . 

171 

d-Wein.sii.nre ·cooH 
R-4-0H 

H0-4-H 

<!:oor:r 

GoJlacetophe~o~ (.,;, 2,3,4-Trioxyaceto• 
ph1111W1,~.~a.rmgelb C) · • 

. OH.OH 

JI~ 

171 Di-/1,naphthylli.min 

. 00-· I ~ 1-z1-(~ 
" I" ,A) -----------

171 . , l,B-Dinitrona.phtho.lin NO. NO' 
I . I • 

-IV~ 
~)v . . 

;.. I 71 3,3'-Diami:iod.iphenylsnlfon 

S lil 

~~ 'V .. so.-~ 
~rn. • •. NK. 

Femia.sAure (= m-:.Uetho~-p-o:ryzimt­
st.me)• 

109. 

.. 

)36 

i41 

... 
12!1 tr. 

139 

139 

-154 • 'l,4663 

" 
148-160 Ab 165° vielo Tropfchcn. Glcichgcw.: 

Priamen. In Schmelze Oasblaaen. .. .. 

141 1,6231 165-170 Orange, iltere l'rii.p:ua.te Lraun. Ab . 
• • 1150" R.n.uten. Komer, Prismen. Ersta.rrt 

. derbkrist.a.llin. Fiir Ilrcchun .. sinde:i: bci 
16()11 umsublimien:n. Wegen Zcrsctzun,; 
und Braunf"arbung erachwert. · 

153 ·. 1,5611 ·. 160--162. Ab, .160", Nadeln; Gleicbgew.: Nadcln, 
_ l,6502 186-188 ·Stengel· Erst.a.rrt. gllwig. Aus Alkohol 

, Addul..--t mit l Mal. Krista.lialkohoL 
~•-JJ 

.. 
140 178 

156 1,6715 200-202 
1,0598 224,:.-226 

-:i....l, 

135 tr. 1,0011 163-lM 
1,5807 191-192 

• "' ,,... 

·' 

1,6231 150-151 
1,6128 178-179 . . I-~ ...._, 

146 tr. 1,6705 76 

• 
• 

.. 

Ab 900 Ktirner, Prismen, Blii.ttchen. 
Gleicbgew.: Korner, Stengel. Entarrt 
11phli.rolithiach. Bei l&ngerem Erwiirmen 
Zemetzllll8, . 

Ab 150" Korner, Blittchen. GleichgeF.: 
BIAttchen. Erst.ant spbe.rolithisch. 

Bei 120-125° Umwiw.dlang der Ur-
substa.m.. Sublimiert in Xo.deln. Gleich-
gc'R",: Pfatten. Ersta.rrt spharolithisch. 
Polymorph 11 153 °, m anbestluldig 
(30). • 
Ab 700 Korner. Gleichgew.: Prism en, 
Kiirner. 

. . 

Ab 1300 Pri.smen. Komer, :BU.ttchen. 
Gleichgew.: Ilnlken. Dimorph II 143• 
(SJ • 
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325 

Substam 
Eutekt. Temp. mit Gla.a­

Bcnz• sa1· b imilid op en pulver 
Temp.· oc J½i;ondere Kcnn.zeichen I . 

OR 165-171 4-0:ry-m,-toluylsa.ure 

.(l· :s:. 
' OOH 

170-172 Heroin(= Dfacetylmorphin) 

CH.-000-( j 

/~ 
o I X-CH, 

I 
CH·-COO 1 

' 
' ~H --CH 

/ / 
109-172 Heh::ritol (= Auhyd.romcthylcncitroncn• 

s:i.ures Hc::i::imethylentet.ramin) 

.,..-o-, .,..cH,-COOH 
(CH,),X, + H,C, / C, 

0-CO CR,-COOR 

1.28 

127 

135 

158 

; 172 S,rnopen 118 

ci-Q:...aa:, . 
I 

0-N-CH,-C:S:1-N(CH,)1 + BCl 

N 

li2 134 

1-., ·- cu,c:,,cu',w'-Tetrabrom•p·:t:\'lol 

Br,CH-C)-cHBr; 

138 

t l':'2 Dor:novit ( = 5-Fur:ur:·l-5-isopropylbo.rbitursaure) l3i 

i:.. l i2 3,5-Dinitroso.licyls."lure • ,1··"'-.. 
O,:s-

1 
II-COOH ,;-oH 

IOS 

141 l,6101 165-168 Ab lOOo :X&deln, sehr fliichtig. Gleich-· 1 
gew.: Prismen, Spicllc. Ga.sblaaen. Er- I 
at1m't, aphiirolithisch. ?,fit Anilin sofort I 
neue Kadcln, na.ch einer :l.!inute fein­
k.rista.lliner wolkii;er .Niedel"llcblag. 

U9 tr. l,uiOO 162-163 Ab lOOo Xadeln. spAter Spie&. Cleicb-
gow.: Spiellc. Polymorph. , • . 

122 

161 tr. 

134 

153 

155 

154 

l,Gl0l 166-170 Ab 150" vierseitigf! Blattchen. Gieich-
1,6000 189 gew.: Spiel!e, Blii.ttchen. Ers~m tei.la 

,..~ gla.aig, tells kriat.a.llin. ' 

Zcrset.zung Zoraet:r;ung untcr Bildung Yon Gu­
hl.Men. In Waascr l loslich. Daruua 
Prismen und Li.neon mit &chiefer Aua­
l6schung. y' etwa l,59, a' z'll"iachen 1,57 
u. l,59. Bei t'bers.iittiguni;Ciphiirolithc. 

1,5611 16G-1G7 Ab 130" Stengel, l'rismcn. Gleichi;c,.-.: 
l,5503 195-190 Stengel, Priemen. 

l,6Si7 198-200 Gelb. Ab l!!O" Stibchen. Komer. 

1,6011 177-178 
l.5~!!7 20i-20S 

~o 

Gleichgew. triii;: Stabchen, Prismcn. 
Ersta.rrt sphiirolithisch. 

Geruch. Ab 100" Nadcln, St.:ibcben, oft 
Biischcl. Starke Subl.imo.tior.. Gleich­
ge,v.: Korner, rrismen. Erst:i.rr: sphiiro­
lithisch. 

l,4?3G 15;....:.15!) Ab 120° Xadeln. Stengel. Gleicbge1<·.: 
1,45'42 lS':' Stengel. ·Erst.:mt. i;ln.si:;. 

115 tr. l,5i95 lO!l-l'i'O Ab 150" Xadcln. Glcichgew.: :Ximeln, 
1,5700 1!)0-101 Stengel. Dimorph. 

el.\ 
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326 

F. o C 
Eutekt. Temp. mit Gins- Temp. 

Besondcre Kennuichen ·SuLst.D.m Bcm-✓ Salophen pulvor ° C 
anilid 

172,5 Byd.rochlnon ( = · 1,4-Diorybenzol) . OH 139 

Q 
171-173 Chloram.in 132 

. 

CH,-Q-so.-NC!Na. + 3 :e:.o 

173 Phanodorm {= 5-Cyclohei:enyl-5-ii.thyl-
ba.rbitursiure) 

173 ilip-Atho:%1Phenylhamstof.f { = Duloin) 

C.H1-0-o-}.'H-CO-NH, 

136 151 

154 154 

140 153 

173 Metye&in ( = dl-12-:\fothylpiperidino )-propyl- 116 130 
bcmoat-hydrochlorid) 

Q-coO-CH1-CH1-CH1-N() . 

~ +HCI 

173 l3emimida:r.ol 120 140 

~N 
I . 

' XH~H 

172-J 7 4 1-PhenyL,emica.rba.z:id l •., ,._ 156 

o-~""H-:--?>."B-CO-KH, 

l 7!!-17 4 'Ietmmethyl-4,4' -diaminoLen:r.ophenon 129 14!) 

(CH,1.x..:..Q-co-0-xccE:.l, 

- 174 Sa.nt.onin CH, I!!!! 143 (M 
0="-..,,1' IH-CH. 

I ' 

l,5204 197-198 Ab 95° Sten,.treL R&uten. Gleichgow.: 
Stengel. Dimor-ph (70, 78, 12). Stabile 
:Modifiklltion geringe Doppclbrechung. 

Zersetzung Ab 55° entweicbt Wasser und Triibung. 
Schw.ilzt unter Zersctzum;. Erstarrt 
glo.sig. In Pa.ro,ffi.o inhomogencs Schmel­
zcn 78° untor Bildung w111111erfreier 
K.rist&lle (wcnis Schmel.ze, ember wie 
Umwandlung). Aas W/I.S.IIOr Lange Sten­
gel und. rhomboiduche .Komet, achiefe 
Ausl!isohung. 

1,5000 170 .Ab 1300 Na.deln, Stengel, Prismen. 
1,4936 189-191 Gleichgew.: Steng~I. P_riamen, R&uten. 

1,5101 192-194 .Ab .125° Na.del.n.; Gleichgew.: N'adel.o. 
l,5000 219-221 Ersta.m sphli.rolithisoh. 

;L 1 

l,5204 181-182 Ab 125° ~a.dcln. aJ)Ater Stabchen. 
Gleichgew.: Pl:!,ttrn. sinkt ab. Ersta.rrt 
breitatmhlig epharolithisch. Dimorph. 

1,5000 1S4-186 .Ab 1150 Na.del.o. Gleichgcw.~ Na.dcln, 
sinl..-t a.b. Erstc.m gl::i.sig, bei Erwii.rmen 
kristn.llin. 

1,5700 169-171 Ab SO" Komer. spliter dichte Sublimnte. 
l,5011 197 Glefohgew.: Korner. E1'1!~m spbiiro-

lithisch. 
~! ,-. . 

1,5611 157-15S Ab 135° Xa.dcln, a.b 105° verfil:.tes Xctz-
1,550!! 183-187 werk. Gleichgew. tni.g: Stengel 

::t 
1,635:l lS0-lSl Hcll;;elb. Gleichgew·.: Kcirner 
l,6!!31 206-!!0S 

., . 
A.,\."1 

1,5000 176-177 Ab 1200 :Xa.deln, B!Attchen. Sch:ncl.z-
1,4936 193-1!14 beginn oft a.b 160". Gleichge-w.: Pm• 

,~ men, gcbog't:nf Spiel3e. Dimorpb. (77, 
12). 
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327 

Subs~iu 
Eutckt. Temp. mit GIILS• Temp. 

:Benz.- S 1 0 C :Bcsondere Kcruueicben 
a.nilid a ophen pul~cr ·, _____________________ _.;;,;._ ______ .....;, ____________________ i 

143 159 

:' 174 p-Din.itrobcn:ol. 132 146 

142 166 

1,4936 176-178 Ab 70" Komer, No.dcln, Plo.tten. Gleich-
1,4842 201-203 gew.: Plo.tten. 

1,5101 186-lSS Fnrblos bis hellgelb. Ab 900 wcnig 
No.deln, Stengel, Komer, Priamen. 
Gleichgew.: derbc :Bnlken. 

1,5403 165-169 Ab 105" Tropfcbcn., Clcichge"··: Pris- . 
men. Brechungsimlcx wegcn Zersctzung 
achwierig. Mit Phenacetin n = l,5611 
bei 114--115°, l,SiOO bei 130-140". 

1,4842 158-162 Ab 1300 Korner, Prismen. Sublimicrt, 
dicht. Ersta.rrt sphM"Dlithi.ech. Gleich­
g.,w.: Komer, Brechungsinda ateigt 
ba.ld an. 

----""----------------------------------------------Ji-& Pcmtin (= X-lfothyl-a-methyl-/l-phenyl- 132· 
llthy.laminhydrocWorid) 

145 

Q-cH,-CH(CH1)-NH-CB:1 + HCI 

ii 175 Luminal (= 5-Phenyl-5-11.thylbarbitursiure) 

C.H. , / CO-XH, 
C CO 

C.H. / ' CO-!\H / 

175 Semica.rba.zidhydrochlorid 

105--1';'5 Hyd.rochinin 

13i 153 

166 

120 131 

153 Jr,5 
(-:-H,O: (-H,O: 
130 tr.) 13(1 tr.) 

1,5101 lSi-169 Ab 12:1° Na.dcln, Komer. Gleichgew.: 
1,5000 192-194 Ball.en, 'I'n.feln. Ersta.rrt zu grob­

~ strahligen Sphlirolithen. 
~ 

1,5403 151-152 Ab 135° Nadeln, Ra.uten. Gleichl?ew.: 
1,5301 l 76-li9 Nadcln, Rc.utcn. Schmelz.e erstarrt 

,, . ~IMii;. Bei ~rwllrmen lc.ngllll,m Sphtiro-
,. ' htbe ~ersch1edmer Modifikntioncn. lI 

1670, III 160", IV 15i0, V 155° (SO, S). 

Zersetzung ~b 140"' feine Tropfchen, ab 150" sehr 
dicht. Ab 165° G11.Sbb.sen in Kristallen. 
Bcim Sr.hmelzen Ga.sblrusen imd Zer­
seuung mit feinkristnllinem Ruckst.and, 
der bis 200" nicht achmilzt. In W11sser 
loalich, darn.us dcrbe Stengel. fJ lii.n~s. 
Achsenebcme quc:-r, Achscnwinkt-l m.it­
tel,,"t"o0, neg::i.tiv a ( 1,55, /J z.-n•ischcn 
1,62 und 1,00. 

1,579:; 10!?-165 Ab 1100 .Xadcln. Gleich!!C'W. sehr tra"· 
Xndeln. Ste~el Aus Scl1melze I und II 
l.':iiO. Brechun:;sindc:t stci;;t msch an 
(F. ,-on Brvchhau11en und H. lloflma71n). 

1,5502 
l,5403 

165-16i 
194-106 

. ., t .... , 
Ab 125° und 135° schmelz.en ein:z.elne 
HJ·drntk..;stnlle. Split.er mci.-st \Yieder­
c.uskrist11l1i~incn. Ab 135° ::-;adeln ur.d 
win:z.ige Komer. Erstnrrt i;l::i.sii;. 

UM00013669 
NOVARTIS EXHIBIT 1517 

Novartis v. Regents, IPR2023-01347 
Page 2415 of 4460



1: 

328 I 

Eut.okt.. Temp. mit GJa,a. Tomp. 
·Benz- Sa.lophen pulver • C Substnm 
arulid . 

175 Oestro.diol (trans) ( ..;· Dihydro-a-follikel- 135 151 
bormon) OH 

~"' 
175 5-Iaopropyl-5-propylb:i.rbitursiun 1'3 160 

C.H, , / CO-h""H, 
C ·. · CO 

C.R. I' 'co-~"'li,.. 

. 175 o-:.Aminophenol 133 149 

~~ 
•"" 
,{'.i 

If 

~ .. 170 Diiso butyr:i.m.id l5S 
i2 

(CH1) 1CH-CO-~'R-CO-CH(CH1) 1 ~ 

li4-176 C&mpher 04 119 

H 1C-C(CH1)-C,O 

uCH.). ' 
H 1 -,--CH, 

li6 Xanth~n ( = Dibem.o-y-pyron) 131 148 

0 

(V'Y'' . I p ) 
~~ 

176 Mcthylarbutin 1!!9 153 

CH10-0-0-C1H 110, 

1-" '" Chinin 142 155 
OCH, 

CH I 

Cli,=CH-HC~0CH, ,1-, 
I I, >=< I I ' -

H C\ CH,!cH-CH(OH)- X ' '/ , __ /" 

Bosondcre Konnzeiohen 

l,5502 154-156 Ab llCI" Sta.bchen. Gleichgew.: Sti.b­
l,5-t03 182-189 chen, Stengel, Blittchen. Eruumt 

"10 glaaig. 
.; 

1,4584 167-168 Ab 1200 No.doln. Stengel. Gleichgow.: 
Balken. Ernt.am zu Sphirolithen. , 
Dimorph II,etwa. 155•. 

- , I 

1,5502 175-178 Altere Pripe.mte durch obcrfliichliche · 
Zereetzung rotbraun. Um.eublim.icrcn : 
bei 1600. Ab 900 quadratiache B!Attchen. 
Glciciigew._: .. rechteckige · Ta!eln. Bro-
chungsmdex · migen baldiger Braun- : 
firbung erachwen. 

,' 

Genich- ,wi:cb·· Buttemw:e. (l,4339 Ab 600: 
Na.dam;; ,.ata.rke ·Suhlimation. Gleich-' 
gew;:•. Stengel, Ba.Ikon (grolles Deck-; rea.a). Brechungamdex leichter in Sili- · 

onka.mmer. • j 

(l,4439 Geri:acb.. Ab 35° rosetten:i.rtii;:o Sublima-
tion, apAter 'W"o.bena.rtig. Verfliichtigt. 
raach. Bestimmung der eutcktiachen 
Tempero.tur im Sublima.t. Brechung;s. 
index in der Silikcmk11.mmer. Bei Ru.um-
tcmpcril.tur anisotrop, a.b etW'R. SO" iso-
trop. In lndcxfliis,igkeit ltislich. Bci 
R11.umtempemtur Brechungsindex z,t'i-. 
schen l,JjO und 1;51. , l 

I 
l,5S97 181-1S2 Ab 100" Xadcln. Stii.bchen. Starke Sub-j 

limo.tion. Gleichge ..... : Stengel. Spiellc.: 
Polymorph. j 

1,5101 1S7-189 Bei 160,5° teilweises Schmelzen der in-
sta.biler. Modifiko.tion und Kriato.llisa-: 
tion dcr sto.bilcn. Gleichge'l'I".: N o.dcln. 
Stengel. Ersto.rrt g\ui:;, beim Erwfir-
menSph11.rolithc.DimorphII 160,5• (Sl). 

l,5GI l 16S-169 Ab l!!.".i0 Xa.deln. Nadelbilscbel. Gleich-
1,5502 19!!-193 sew.: Nadeln, Balk.en. Erstam glo.sig 

·11i oder 11pharolitlusch. Cilininhydra.t, r.hn-
'"' . lich. Bci 1!!00 auf.;elegt l!lchmilzt es und 

kristnllisicrt ho.Id 'W'ieder a.us. 
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Subste.nz 
Eutekt. l'emp. mit GIi!.!!- Temp. 

Benz- S I h I ° C Besonden, K.ennz.eichen 
a.nilid a op en pu vcr 

176 4-Benzalamino-a.ntipyrin 
CH1-C=C-N=CH-C,,H,. 

CH,-~, N/to 

I 
C.H, 

176 4,4'-DibrolnlL~oxybenzol 

~--~ Br "-/ ri=N-'--./' Br 
0 

li2-177 :MarbadA.I (= Badional.saures Marfa.nil) 

131 

156 

160-177 Geru1tropinhydrocblorid 120 

CH1~----CH1 I o'=*-CH, tH-0-eo-e:e:-eH,-OH 
CH.~H--(hI, t.H,. 

174-177 Acom'(= Dianisyl-phenctyl,gu&Didin- 106 
hydrocblorid · 

(CH,O-o-N'H)1C=N~O-C1H,. 

177 .Arecolinhydrobromid 
H,C-CH=C-COO-CH, 

H,6-X(CH1)-l:H1 + HBr 

177 m-Kresotinsiure ( = 2•Oxy•p•toluylsAure 
= 4-McthylsalicylsAun,) CH

1 

~H 

tooH 
, 177 Styphnin.uure ( = 2,4,6-Trinitroresorcin) 

OH 

01N-()-N01 VOH 
NO, 

133 

122 

1--,, P~Tidi.n-Quecka_ilberdoppelsBlz /\ 150 

\) + Hi;Cl1 + HCJ 

~ 

liC-178 Brucin (Ba..!e) 1.,--· 

150 

162 

1,6126 179-lSl Hellgelb. Ab 135° Ne.deln, Komer: 
l,60U 202-203 'Gleichgew.: Ba.lken. 

~ 

1,6483 178-lS0 Orange. Ab 65° Komer, Nadeln. Gleich-
1,6353 205-207 gew.: Balken., Blittchen. Dimorpb. 

~1 
Zersetzung Scbmili:t unscharf mit Gaablasen. Kein 

Gleiehgew. In Alkohol wenig loalich; 
daraw; nechaseitige Blittchen mit ge­
rader Aualoschung. Billymmetrischea 
Achsenbild., Austritt einor Bisektrix. 
Achaencbene quer, Achaenwin.kel groll. 
bl Secbeccken /J lings (etwa 1,62), 
y) 1,66. 

126 1,5204- Ab 120" Korner. Gleichgew.: Komer, 
einkt ab. Ersta.rrt. gluig. Mit &lophen 
n = 1,5611 bei 117-llSo, 1,5502 bei 
151-1524'. 

124 

+HCI 

144 

145 

13!! 

162 

149 

, 1,5299 · 

1,5795 181-182 
l,6i00 207-209 

~\.p 

l,5299 139-140 
1,521» 179-180 

., 0 

l,5000 195-197 

• 

1,6011 173 

~ :r.um 'l'eil l..riste.llin, zum 'Ieil 
gluig. 

.Ab 165° klcine Nadeln. Glcichgew.: 
Komer. Eratarrt glWli:;. 

Geruch. Ab lOOC No.deln, Stabchen, 
Blli.ttchen, spAter UmlBgerung. Sehr 
f1uchtig. Gleichgcw.: Komer, Prism.en. 
Enta.rrt stengelig . 

:Ab 130" vier• und aechsseiti2e I:lr,!t• 
ch:n. Komer, Steni;el. Gleich~ew.: 
Prismen. Schmelre gelb. Dimorph ll 
165,.;• (S!!, 63). 

l,64S3 211-21!! Ab 1200 feine Nadeln. Gleichgew.: 
Prismen, Spielle. 

l.5700-
1,Zi0.5 

Sehr bitter'. Ers~rrt gls.si!!. Bei 140" 
e.ufgelcst, sofort Sch me ken den Hydra ts 
und wnsl!crfrcie Kristallc. llit Phen­
a.cctin n = 1,57£4 bei 142-!4-l•, 1,5700 
t.ei Hl!l-171°. In Paro.ffin schmeben 
k.la.re Hrd::itkristo.lle 80-900 inhomo• 
gen (Xadcln): die triibcn werden ah 
10,;• z:u Bln~tr.hPn urn~~:,.:.!~:-t. 
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330 

· Subst.:.nz 

170-17S Piloca.rp~~t~t. . CH. 
. .'. '· .. · ··' ,,. 

c.R,-HC--,-CH,..;..cn,-...:.c-,...N_ . 

ot-o~iii Bki~CH 
· ' . + HYO, 

178 K•-Bcnzy~Jr~riii~~id c·;,;, P~piasine) 

~t~t~o.-~~. 
178 Licbutyla.llliiµiy~chlorid 

(CR.),CH~R.~~'lt. + RCl 
;;-·'··"''"'":.,;:. . '· . 

l 72-178 X ,N' -Di-o-tolyl~t.hi6ha.mstofl' 
(Si~hc F. l6G0 ) · 

Aldcimedo11&nhydrid CB. . 

' . (CHJ,AM(~l. 
178 

EuteJ..--t •. Te17:1p. mit . Glaa-
Bcnz- · · , ,. · Temp. oc Beaondcre Kenm.eichen s,nilid ·. Sal!)phen puh·er 

· r,~i' - i59 · 1;0100- Ab iw Ko~r, Prismen. Dei Erhitzen ! 
una.ngenehmer Geruch. Schmib.t Wlter ; 
Gnsbluenbildung. Brecbungsindex 

1

.; 
ateigt rasch an, 6ohmol.ze·bmun. 

1,5795 

138 tr. 143 tr. 1,4936-
1,4842 

Ab lSOo Tropfcben.. Schmelze gelb, Ga.a. 
blnaen urui: Zel'81ltzung; ln W aaoer leicht 
liislich,. bei. Veni&mpfen e.ua kleinen 
Tropfen• feinfaa&.rige SphtLrolithe. y' re.­
diiri ·Brechu11,gsi.udu wegen Ga.ablaaen 
schwieng; 

141 

133 

141 

157 l,6897 
1,67115 

-171-'-172 Ab etwa. i400 Tropfen, aeltener klei.ne 
200-202 Kristalle.· · Gleichi;ew.: apitze, kune 

.:z_ q Pris men. En.tam kriateJfin ( .lleimua) 
I (67); · . · 

i43 tr. 1;4339-
1,4584 

Gemcli. Ab 120" qua.dra.tiache BUi.tt..­
chen, _vieraeitige P;,rra.miden. Gleich­

·• gew.: gela.ppte· Bmttchen. 

152 

152 

1,6611 176-178 Ab 130" Nodeln, St.engel.mit F. 1710, 
meist SpieBe I mit Gleichgew.: No.dcln, 
SpieiBe, ein.l-t ab. Erata.rrt apbii.rolithiscb. 
Polymorjih,•Il~l71°, IIL unbe&ta.ndig 
(30). Bmchunpili.du steigt nach an. 

Bei Erhitzeu'';der Substam entateht 
Zcraetzungsprodizkt m.it F. 11i-11ao. 
Slibetam.· aohm.w:t 16So, llieh1' don! 

l,4584 196-l!JS Ab 100" {eine N&deln, rhomboidiscbe 
BIAttehen. Gleicligew.: Ra.uten. SpieBe. 
Erstamsphi!.rolithisch. 

~ vvv 
! ,----------~-----------------::--:--------::--:---::-:-:-------:--::--::-:--::-:--:-,! '16i-179 Citrophen (= p-Phenetidincitrat) 158 168 1,5000- Scb.mili:tla.ngsa.munt. Gasbl. Scb.melze 

:.? · · · · 1,6101 gelb. Brecb.ungsinde:i: Andert eich rascb, 
. .,. ~ beeonders am Rll.nde der Scbmelz-

~ 179 

~ 179 

179 

C,H.-O-.~ .. ~ l\'R, + C.H.(OH) (COOH). tropfen. Allli Wasser Prismen, Li::iscn 
'--f/ • und StAbchcn mit )I' J.iinsa. y' etwa. 1,66. 

4-Ozy-o-toluyisAure + ½ H,O . 

()-CH, 
6oo:e. 

Premina.l ( = 3-Metbyl-5-llt.byl-5-phenyl• 
barbitunAare) CH, 

I 
C,H., / CO-N , 

C CO 
C.H." 'co 1'"R,, 

2,~-Dinitroa.nilin NH, 
I 

()-xo. 
'/ .,,1..,... 

133 146 

138 157 

134 148 

1,5000 lBS-190 ·Ab 100".Stdbchen, Rhomboide. Korner. 
Bei. l7So Sebmelzbci:tinn,. di.bei ncue 
grolle Korner und Prism.en mit F. !•: • 
hoher a.ls primAres Sublima.t. Brechun,;s­
indm: . darch Fliichtigkeit Wld Zer• 
aetzung erschwert, sinkt nb. 

l,5101 173-174 Ab 145° Stengel. Prismen. 

l,659S 
l,64S3 

176 
198 

1 r' ..... 

Gelb. Ab l!!O" Komer, Prismen. Gleich, 
i;ew.: i;robe Ba.lken. 
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Substa.nz 
Eutekt. Temp. mit GIBB• 

Benz- "'·' h a.nilid .,...op en pulver 
Temp. 
•c 

331 

Beaondere Ke=eichen 

• , 1 i9 Pbyaostigmmaalicyls.t . 138 157 1,5299-
1,5403 

Ab l!IO" Korner, Ste11geL Gleichgew.: 
Korner: B&l.ken. Emta.rrt gla.sig. M.it 
Salophen n -= 1,6611 bei 129-132", 
1,5602 bei 159-161°. Schmelz.e bmun. 

A_____f:_ ~ CB,-?.'"H-COO-r 
11 1 

) + 
1 

OOH 

'-.AA R 
N N 
I -I 

CH, CH, 

;?.. li9 2-:Mereaptobeu-z.thi..tu.ol 130 145 )l,6Si7 Geruch. Ab 11 O" N a.dcln, Korner. Gleicb -
gew.: Pla.tten. Ersta.m breitatmhlig. 
Brechungemdex auch bei 2200 ) 1,0877. : 

170-1 SO ~ eohexa.l ( = a.ec. 5-Sw!OB&licylaa.ures H.e:n­
methylentetm.min) 

COOR 

(TH .. 
I +. 2 [(CRJ,XJ + H.O 

:e:o,s-, 

176-lSO SulfohamstoIT (= Thiohamstoff) 

R,:S--CS-NH, 

160 170 

-153- 170 

-----•--------------------.----
l'Ti-180 Acotylnirv1r.nol (= N-Acetyl-Mthyl-

6-phenylhydantoin} 
CO-CH,, 
I 

C.H., / N--CO 

C,H, / C' CO-k"H 

176-181 Phenylbydriwno:mla.t 

181 Thiosemicarbazid 

136 1155 

163 tr. 

144 163 

140 156 

15i li5 

1,5611 150-160 Schmilst unt. Ga.ablaaenblg. Schmelze 
gelb, erstarrt. gla.sig. Brochungsindex 
wegen Zeraetzung schwer beat'immba.r. 
In Pa.rafim inhomogames Schmel-z.en bei 
110". 

l,6'83 137-138 Ab 120" Kamer, kurze SpieBe. Kein 
Gleichgew., Rate wa.obsen erst ab 
etwa 1715°. \ 

l,5000 1711-181 
I 

Ab 14()0 Stengel, Rbombcn, Prismcn. , 
1,4937 195--196 

Zeme~ung 

1,659S 182-185 

Gleichgew.: Priamen. · 

Ab OOo Nadeln, spAter BIA.ttchen. AWi 
W8.88er umkrist&llisiert, dunne, gro!le 
&uten. aymmetrische Amloschung. Im 
etumpfcn Winkel y' (etwa l,60), a' wenig 
) l,53. . . 

Ab 100" kleine Na.deln., allmil.hlich 
eublimiert die game Subetaru.. Schmelze 
J'll,IIDh bra.I.Ill. Brechungsinde:s: 'm?l_:Cn 
Zersetzuni; erschwert. 

l,6!!31 185--lSS Gelb. Ab 120" Stiibchen, Romer, ~ieh­
lich Sublimate. Glcichge .. ·.: Komer. 
Dltlttchcn. Schmel~e bald verfiirbt, 
Brechung-sindcx stci.gt rasch an. 

1,6598-
l,GilS 

Ab 120" Xa.dcln. Schm.ilzt unter Zer• 
sctzuntz mit Gasbla.sen. c:bhe:- Dre-
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332 

Substa.nz 
E:s~!~ _Temp.: mit Gl:i.s• Temp. 

anilid . S&l.ophen pulver ° C 
:Beaondcre Kenmeichen 

... t 

;. 181 p-Aminobenzolsulfonsii.uro-{J,{J-dimethyl- 140 
acrylamid ,( = Irga.mid) 

158 l,5611 _ 166-168 Ab 176° ,Tropfchen. Gleichgew. eehr 
1,6502 193-194 tri.g: Prismen. Erata.m moaa.ikartig 

?,_ 1 (Mi:irkovic). 
R,N-0' _ s~.:..:.:zrn:-eo-CH=C(CR.>. 

, lSl 2,4'-Dimethoicy-5;3'~dim~thyldiphenylsulfon 

. : od~· · · en. o~Pi~~cn. 
611~ . 

1,:.183 

lS0-183 g-Strophanthin (..,;;,OWl,bain) .. ,,. ~· . 

183 Jodiv&l (= a-Jodi9ovalerylh&mStoff) 

(CB1),CB-CHJ-CO-l"11-CO-~l:I,, 

l:83 Verona.I 
(1';'6) 

183,5 Noctsl ( = 5-Isopropyl-5-[P-brom:illyl)­
b1trbiturnaure) 

(CH.),CH,c,..cO-NH 'co 

CB,=CBr-CH, / 'CO-XH; 

• 184 9-Phenyl,,.crid.in 

137 157 

132 152 

l,5299 186-187 Ab lOO"Nadel.c., Bli.ttchen. Gleichgew.: 
1,6204 208-.210 Stengel, Priamcn. Erata.m sphli.ro- ! 

lithiach. - I 

1,4936-
1,6000 

;.J- .. . . 

Ab' 1300 lange Na.doln. Schmelze wud 
bald·bra.UD. 

146 169 1,5403 178-180 Schmilzt tinter langaa.mem Erweichcm. '. 
· l,6.299tT.218-.220_ :~ Pa.raff u,i _1ich~elzen Hydrate bei 9.26 J 

154 

130 163 

1,6126 
1,6011 

' inhomogen:.•.:Jne.:Methylalkob.ol leic:ht ! 
•· l6alioh. i Ruck:sta:iid gibt · mit W a.uer ' 
. isotrope ', Quo.dr.a.tc , Ul1d a.niaotrope 
Vierecke niit .,Fec.sterkreuz" (92). 

163-lM Gelb; Gleichgew::Prismen, Komer. Er-
200-203 · ~ ,glaaig. ,· bei . Erwfflnen 1phli.ro-

3> 'l · lithisoh. Wegen Zeraetzwig. bzw. Er­
st&.rnang Brechungaindu enohwert. 

1,5611 169-170 Ab 12()11 Bl!ttch11n. St&bchen, Korner. 
1,550.2 193-194 Gleichgew.: Priam11n, Ko:"ller. Ersmm 

teils 11pb.irolithisch, toils gluig. Di­
;)..~ morph II 11n°. 

141 162 )l,6877 Ab 12QD Na.deln, St&bchen.. Gleichgow. 
trll.g: StAbchon. Schmelze gelb, bald 
braWL. 

Siebe F. 1900 

142 158 

137 tr. 150 tr. 

Modulka.tion II l 63° und IV 17 6" ent• 
stehen b.Aufig bei Sublimation &WI un• 
r~em ~etcrie.l. l!.odifika.tion II pyn,­
:n:udenartig, IV flichenhll!t, mois 
Rechtecke mit Zwil.lingsstreifung (87). 

1,5000 180-182 Ab lOOo wenig Bliittcheu, Nadelu. 
l,4937 197-198 Gleichi;ew.: Komer.Polymorph II 18(!", 

.m 119° (33). 

1,64S3 106-197 Helli;elb. Ab 125° Komer, Blittchen. 
l,6353 224--226 Gleichgew.: Ktimer. El"Stam sphAro­

lithisch • .Polymorph ll 177", III 1w• 
(30), 
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Su bst.11.llZ 
Eutcla. Temp. mit GI 

l3em.• S l h &&• c.nilid n. op en pulver 
Temp .• oc 

333 

Besondere Kennzeiehcn 

• 164 Hexa.l (= 5-Sulfosa.licylaaures Hexamethylen• 121 tr. 180 Zersetzung Zwiachcn 1100 und 1200 einzelne 
Schmelztropfen. Schmilzt unter Zer­
ectzung und Gaablasen. Aus Alkohol 
kleine Prismcn (hmgaa.mee V crduMten) 
und la.nge Stengel ( ra.aches Verdun.st.en). 
a' (!lings) etwa. 1,60, y' zwiachen l,62 
und 1,66. 

tetramin) 
COOH 

/~R J I + (CH,),X, + R,O 
H01 S ~ . 

184 Androsteron A.:HAo 133 154 1,4842 lSi Geruch, beim Erhitzen lltiirker. Ab 1050 f ,/ ') ·Na.deln, Korner. Gleichge..,,: Klinier. 

C
vy_j Emam ,phiN .. b .. h. i 

___ H_O_··_· __ t_,...,,_/ _____________________________ ij 
Ab 1600 Karner. Gleichgew.: Klimer, · 

. Pris men, sinl..-t ma.ch ab. Erst.am gla.sig. 164 .Albucid ( = p-Aminoben.zolaulfona.cet.-
11,mid) 

NH1-C,R.-S0,-}.9H-CO-CR. 

Iaobjityraldehyd-2,4-dinit.rophenyl-
hy,~ . 

., 1S4 a.kt. Pseudoephedrinhydrochlorid 

' ' 184 

C.R,-CH(OH)-CR(~9H-CR,)-CH, 
+RCI 

,8-NaphthoesAure 

::· 184 Nitron 
C.H,-N---- N 

Hb/N(C.H,h .. ~ 
'N(C,H,)/ 

lS0-184 l!areti.n (= 1-m-Tolylsemicnrbazid) 

CH1-("'11-~"H-KH-CO-XH, 
• • II 

~ / 
'\-/ 

liB-185 Gua.nidinhyurochlorid ~"H, 
I 
C=NH-'- HC! 
I 

!l."H, 

142 

137 

144 tr. 

141 

139 

145 

100 

121 

· 161 

152 

156 

156 

150 

161 

l,5611-
1,5502 

l,5897 189 

l,5204 173-175 
1,5101 212-214 

3!:i. 

1,5795 195-198 

l,6598 188-192 

l,5403 172-173 

Ora.nge. Ab 115° Komer, spiter X a.deln, 
Priamen. Gleichgew.: Korner, Ba.lken. 
Ersta.rrt. spha.rolithisch. 

:·! 

Ab lOOo Na.deln. epAter Blittchen. 
Glaiohgew.: Blittcben. 

' 
Ab 95° Na.deln, Blittchen. Gleichgew.: 
Balken. Ta.feln. Erst.am ephirolith.isch. 
Wenn Riickst&nd, umsublimieren bei 
1700. Brechwissindex ateigt n.n. 

Gelb. Gleichgew.: Na.deln, K!imer,ainl..-t 
ab. Schmel.ze ra.sch brnun. :Brechun,,,"!'• 
indexbestimmung er.sch"-ert. 

Ab liOO unregelmil3ige :BIAttchen. Er-
st.am glaaig, 

174 1,5204 182-:-1~4 Gleichgew.: netzartige Gebilde. Er-
1,5101 -214:-:-J~; st.ant 11phirolithisch. 

147 tr. l,5i00-
l,56ll 

Ab 165° Erweicheu. Erat&rrt "la.sig. :Bci 
14()0 a.ufgelegt, aofortiges Sch;;_elzen des 
Hydrntea. Brech1.:.n;;smdcx schmc:-:::. 
Mit S&lophen n = 1,5794 bei 120-l~:!" 
l,6700 bei 150-1520. 

I 
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Substiwz 

IS0-185 lnulin. 

(C.R,;O~l .a:· . 

165 A.nis&iuro-(= p-liethoxybenzoeaAure) 

CH,O~OOH 

;i_ l&s .. o,p'-Dioxydiphcnylilulfon 

OB 

···oo,-0-0H 
1!15. ..p-Amin.ophenalc., ·•·'., 

; . 186 N-PhenyianthranilaAure ( = N-Pheuyl-
o-am.inobemoes&ure) . 

• - 186 

~'~ 
. ~-~'JI '--/ 

~OOH 

P-:S-aphthoylchlorid. /0)-"0Cl . I 
" I"' 

:.o. 186 [4-AcetaminobenzylJ-benzoylamin 

: 186 11-Chloralose 

CCl,-H<>[C,H,O) (OH), 

2 187 p-Am:no-benzoesA.uro 

H,x-<')-cooH · 

Eu1.ekt. Tcmp.mit. . ·0 , •• Benz ·· .. ,_. 
anilid Sa.lophen pulver 

Temp. 
•c Bcsondere Kennzeichen 

146 

160 tr. 182 

. 143 157 

131 148 

146 159 

141 158 

147 157 

140 158 

155 

145 161 

1,5502-
1,5403 

Zoll:'llet.zung 

Schmiht unter ZerseUUDg tmd Braun­
firbung. M.it. So.lophen n = 1,5611 bei 
147-149°; 'l,5502 bei 170-171°. 

Erweicht langsa.m u.nter Zersetzung und 
Ga.sblasen. Iaotrop. Brechungsindex 

· der • feat.en: Subat&nz· 1,53 bei 2So. 

1,0000 197-199 Ab·: 100" • Korner, Nadeln, .SpieBe. . 
Gleichgew.: ·Balken. Enita.nt 11phi.ro­
lithisah.' Brechungainde.a: iin,gen Flucl1- . 
tigkeit·onchwert. 

1,5700 
l,SGll 

·., 

190 Ab., 155° .. Komer, SU.bchen., ein:clne 
2Ui . viemeitige: Blatt.chen.; dio wicder weg• 

1."' 11ublimi11re:n. Gleichgew~: Komer, Prill+ 
J- "' men, E.rst&rrt gla.sig oder 11phi!.rolithiacb. 

Di~. 

Zeraetzung , · !ltere,'.Priparate•:,briunlich verfiirbt. . 
Umsublimierell. banSOo. Ab 12..,-0 Kor­
ner;'.':Prismen. ·.:Ab:::etw&; 170" Bra.un­
iarbung;i:G}eichgew;: Korner, Priamen. 
Schmelzc,.dunkelbmun. Enta.rrtspharo­

.• litliisilh~ Dei Sublimation.Sec:haecke und 
-Ba.utan ·(Ka.nten\iiinkel 64°, ;l in lt.nger 
Diagonii.le); a' zwiachen 1,62 und 1,66, 
,,. -) 1,7'- . 

l,5897 183-184 Hellgelb. Gemoh. Ab 125° St&bchen. 

1,5795 
1,5700 

1,5611 

194 
213 

I I\ 

186-18S 
1.5502 210-211 

I ., , . 
.,.:. T 

1,5795 1S3-184 
1,5700 200-20!? 

l,4842-
1,4683 

11 

Glcichgew.: Komer, Priamen. Sahmolze 
gi,lblich., er.sta.rrt !ederi"ormig oder 
sphirolithillch . 

.Ab 1100 Na.delii, meist gelcril.mmt • 
Gleichgew.: Stengel Enitarrt sphAro­
lithillch. 

Gelblich. Gleichgew.: Na.deln. Enitam 
teils irlll.l!ig, teile sphi!.rolithlsch. 

Ab 100" Nadeln. Kiimer. Gleiohgew.: 
Ki.imer, . Prismen. Erstarrt sphiroli-
thisch. 

Ab 100" Xadeln. Gleichgew.: Stcll!lel, 
Srie!le. Erstam aphlrolithillc:h. t:r­
aubstanz (oder Kristalle am Alkoho!J 
11ehwnch anisotropc Stengel, a' la.ngs, 
a' = 1,57 bei 30--3.5°. 

-·-----. -------------------
140 183 1,5795 193 Ab ll(.IO ::-.ndeln, SU.bchen. Gleichi:cw.: 

Prismen.. SpieBe, 11ink:t ab, eputer ·ou. 
bla..sen. 
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F.°C Substrm:i: 
Eut.ekt. Temp. mit Glaa. 

Benz- S 1 
Temp. oc Besondere Keruu:eichen 

nnilid a ophen pulver 

- 187 l-liethyl-4-phenyl-piperidin-4-c.arbon-
&lure•ll.thylcsterhydrochlorid ( = Dolan­
tin = Petidinhydrochlorid) 

<-.>-ON-CH.+HCI 

tOO-C,H, 

U3 133 1,5204 
l,6:?!lll 

. l35-:-:l33.1Ab 110° Korner, B!At.l.chen, Ra.uten. 

.-9S-96f Gleichgew.: Sechsccke, Komer, Spin• 
· · ··•· deln. Sin.kt o.b. G11Sbia.een. Ernt.arrt 

giMig, bei Erwii.rmen aph!i.rolithiacb. · 
Dimorpb (83), Brechungainde:z: bei 1 

ainkender Tempera"li:ir"oeiitiii:imen!7 

I ----------------------------~------1 
l,6598 194--195 Ab 120" Komer, Bli.t.tchen. Gleicbgew.:' 
1,6483 219-221 Blatt.chen. Ernta.m aph!i.rolithisch. Di- 1 

162 168 

;._ 187 4,4'-Dichlomzobcnzol 149 0-oX~N~ 167 tr. 

).5 morpll. ' 

1,0011 205-207 Gelb. Ab lOOo No.deln. Gleichgew.: 
l,5897 227-229 Ta.feln. Aus Benzol kriata.llisicrt Um.it 

;;t;;.-11'. 1611°; krist&lliaiert. daDn wiedera.u.s. 

• 187 Ariatochiu (= Dichinincarbonat) 146 167 1,5502 -188-190 G!eichgew. aellr trig: unregelmAOige, 
l,5403 212-214 Formen. Emtarrt glaaig. j 

____ ,c.._:a:_ .. _o_.~_•._i,_c_o _____________________ ,;_~ _____________ \ 
182-lSS Cot&rninhydrochlorid (= Stypticin) 

OCH, OH /X)". ,, 0-r I N-CB, + HCl R,c, _I 
0-;-~ ~--. 

186-18S Aconitinnitra.t 

C11H.,011N + H.."O, 

118 137 

136 127 

140 158 

18S CholeinsAure ( = Addukt aus 8 Mol. Des- 152 163 

-~ 188 

oxyehol.sAIU'E! + l Mo!. Palmiti.n- bzw. 
St.erui.n.sAurn) OH CH, f H(CH8)-CH,-CH,-COOH 

A>"\ 
8 x CH, r ' I + CH,-{CH,)11-COOH 

/"-.'/ '-./-- bz:w.CH1-{CH,J,.-COOH 
. I 

Ro-: ,,. J 
"-./ V 

Epidihydrocholesterin (cis, trans, tran.s, 

''"M) /''1'5'H" 
CH,1 H I 

(
"-.:./:"-.!/: 

; H ; H 
HO 

'.,/';',., / 

154 175 

Zernetzung 

Ze!'Blltzung 

1,5000-
1,5101 

Gelb. Zwiscbcn 700 WJ.d 900 antweicht ! 
Waaeer unt. Trilbung. Sohmelze rot­
brawi, nta.rke G11Bentwicklung. llit 
Salophen n = 1,6010 bei 93-96°, 1,580S 
bei 133-1360. Schmilzt in Pa.ra,(fin in• 
homogen 70-720. In Wa.aaer leicbt liis• 
lich, Stengel a' ( llnlJB) otwa. 1,60, ,

1
• 

By6rostop.i&oh. 

Gelb. Ab etwu. 1500 veriarbcn sicb die 
Kristalle. Sohmilzt trig W1ter Zer-
11etzung und Gasbla.aen. Schmelze rot-­
brnun. Aus Alkohol Na.deln und Nadel­
buacbel. a' lings, y') 1,74, a' etw& 1,53 
(Breehungsinde:x:best. mit atarkcr Ver­
grii0e!'llng !), 

E"":icht Ull.ter Gelb!ii.rbung und Ga.s-
entwichlung. . . 

1,4842 206--208 Gleichgew.: Stllbchen, Komer. Er­
starrt glMig. 

1,4584 197-198. Ab 1300 Nadeln. B!Attchon, Koruor. 
Gleichgew.: Balken, Spiello. E:'Sto.rrt 
ephArol.itb.isch oder ,-er.ilzt. 
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Eutel1-.. Temp. mit GIB.II• Temp. 
F. ° C Subat&nz Benz- Sa.! h 1 0 C · Besondere Kcnnuichen 

_____________________ a_·ru_·1_id ___ o_p_e_n __ P_u_v_er..,,..-----------------I 
;·• lSS :Berusteindure 150 l6l (l,4339 Ab· 110". Komer, Na.deln. Sublimim, 

eehr dicht. Gleichgew.: lange Stengel. 
ainlct ·,ab •. Enantiotrop dimorph (69, 

:: lSS 4-Methylumbelliferon.-( = 7-0xy-4--methyl-
cumArin)·., · 

-O(
C(CH1)' 

HO CH + H 10 

. -co/ 
-: 188 2-(p-Amiiiobcnzola~lia.mino]•S••ithylthiadiazcl 

( = Globucid) 

- ISi! Dulcit · 
. OB: H :e: OH 

HO-c:e:_-t-6~6-6-CH.OH 
11 bub:e: lr 

18&-190 Pa.racodinbitartrnt (= Dihydrokodeinbi­
ta.rtrat) 

CH1-N--CH. 
. I I . 

r~" 0-)?-t~B. 
CH.6 "--o OH 

COOH 

~HOH 

+ ~HOH 

&001:r 

138 

162 

158 

· 145 

165 

164 

177 

174 

86). :Bei 166° aublimieren SpieOe und . 
f'lM:he Aggregate mit rhomboidiachen 
Stengeln, die aich im Winkel 86° iiber• 
queren, a' -= l,44. In Anilin loalich mit 
Auafallen I.anger Nadem. 

1,6011 192-196 Ab 70-90" en~eicht Wa.88er untcr 
1,.5897 214-215 Triibung. · Ab 140" kleine Vierecke. 

~ l Komer,· Priamen. Erstarrt apharo­
er- lithiach: Aus verdwmtem Alkohol 

Hyd.ratatengel u.nd wa.aaerfreie Komer. i 
Hyd.rat in Pa.rs.Hin zwiachen 90-100": 
Umlagerung , in kornige Aggn,g11,to. 

1,6011 191-192 .Ab lSODTropfcben. Gleichgew.: Komer. 
1,6126 158-159 Eretarrt gluig (Me&rkovic:). 

etwa. 
l,5700 

1,4842 
1,4683 

UIS 
239 

Sohmilzt. unter Gelbflrbmig und Gu-: 
bla.aen. El'llt&rrt gl&.llig.: Unmittelba.r 
na.oh Schmehen (l,5700, na.ch zwei Mj •. 
nuten ) 1,5700 •. · Mit Salophen 11 .. 

1,51111 bei 151-1650. 

Gleichgew.: K6mer, Prinmen. Emt.&rrt 
gla.sig. bei Erwa.rmen komig und 11phA­
rolitlmch. 

170 1,5502- Ab 185° Triipfohen. Gaeblaaen. Er- : 
ata.rrt gluig. Mit Sa.lophen n= 1,5611 
bei 145-147", 1,5502 bei 173-175°. 

· l,5'03 

160 l,6483-
1,6353 

Meist r(ltlichgmu verfl.rbt. Umi,ubli­
mieren bei liOO • .Ab 1300 NMiel.n, Sten­
gel. Gleicbgew.: Na.dem. Schmclze 
ruch braun. Erstarrt sphlirolithi.sch. 
Sublimforte Stengel a' langs, a' wen.ig 
unter 1,74, ;,' ) 1,74 (eutckti.sche Tem­
perntur mit Dicya.ndinmid liG0 ). 

184-190 X.~'-Di-p-tolylthloha.mstofl' ~"""' 185 

/= ~ -::-i 

1,5700 185-188 Ab 150" Komer, Prismen. Ab lS5° 
Trubung der Kriste.Ile. Gleich~ew.: :r.u­
gesp:tzui SAulen. Brcchungsincie:a:: ainkt 
ab. Fliichti!?keit erschwc~ F. und 
Brechuni;siude.:a:: (grollcs Deekfbs). Bci 
Sc~mel:z:en Gernch rui.ch Anis. Ers':.a.."Tt 

CH,~_)-:s-H--CS-XH-'-./' CH, 
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F.•C Substa.ru: 
Eutck~. 'Iemp. mit Gloa- Temp. 

Be!U• Sa.! h u1 o C Besondere Kennzeiohen 
e.nilid op en p ver 

185-190 1-Aacorbi.nsi.ure (= Vitamin C = Cebion) 

xo-CH.-b-b c~c-bo 
6H'k 6H bH 

169 

186-190 Rohnucker (= Se.cche.rose) 163 

OB 
HOCB:1-[CH(OH}),--CH,-0--6-[CR(OH)1..;....CR.OH 

6R,OR 

174 l.6101-
1,5204 

Ab l60"Tropfchen,11.b liO"Gelbfurbung. 
Beim Scbmelzen Gasblaeen. Fiir Bre-· 
chungsinde:a:beat. bei 195•e.u0egen und 

•re.sch boobe.cliten. ,. 

173 n. 1,5101 172-174 Gleichgew. aehr trig: Prumen. Er- ' 
1,5000 205-208 starrt glaa.is, Brechungsindexbest. --J darch Ge.able.sen ersch"•ert.. 

3, 

190 p-Acet.aminobemolsulfcma.mino-11.cet.onitril 149 ' 169 184 Gleichgew.: Pla.t.ten, Spielle. Schmelze I 
wi.rd bra.un. . 

c:a:.-CO-NH-Q-so.-NR-CH..:...cN 

190 p-Am..in.obemolaulfonylgu&Didin-mono- 169 
hydra.t ( = Sulfasue.nidin) 

H;N.11~-SO,-NH-C-NH, + H.O ~- ~, Q . 
. . 1-:H 

190 Ephetonin ( == racem. Ephedrinhydro- 162 
cblorid) 

0-CH{OR)-C:S:(CB:1)-~~-CH, + HCI 

188-190 Veronal (= 6,5-DiAt.bylba.rbiturs&urej 

/CO-::t.'R, 
CC.H.>,c, / co 

CO-XE: 

190 Rippuraliure ( = N-Benzoylo.minocasigslure) 

~O-NH-ClI1-CO~H 

163 

183 

158 1,6120 171-173 Ab90"K.rist.a.lle meisttrub. Gleichgew,:: 
Prismen, Komer. Ersta.rrt. gla.aig, bei: 
Erwarmen kris~lin. In Po.ra.ffi.11 Go.a- · 
blaeen ab 120"; einige Kriata.lle aobmel­
zen homogen 130-135°, a.niiere triiben 
sioh. 

165 tr. 1,5204 178-180 Ab lOO"que.dra.tische Blittchen.. Gleich-
1,5101 214-217 gew.: Prismen, :Bl&ttohen. 

172 

141 

J~ 

1,4584 -182-184 Ab etwu. lOOo Korner, h&ufig Umwa.nd­
lung. Gleichgew.: Stengel. Poh-morph 
II 183°, m 181°, IV l 76° (87, 86, 10). 
Aus Sohmelze sponta.n IIl, bei Erwii.r­
men zweimal umwe.ndlung (siebo 
tJbungsbeispicle). 

l,5101 200 Ab 165° k=c Prismen, Stenr;cl. 
Schmew wird ilber 190" rosa., da.nn 
dunkler. 

190 Lithocholsaurc ( = 3-Oxychcla.naiiure) 169 170 1,4936 177-178 Ab 160° Tropfohen. Gleichge,r. trii.g: 
1,4842 200-202 Komer, ei.nkt e.b. Erst.am glnsi;. 

. ~r~H(CH,)-ClI,-ClI,-COOR 

CH,J J l . 
~:/"'-./-- c..,_+\l.4r.,_o'!t' 

HO-V<J 

190 d-Ca.mphcreiure COOH 160 163 1,4339 207-209 Ab 130" Korner, eplter Blattchen, 

H,~H, Spiclle. Gleiohgew.: Komer, Spielle-. 

I 9[CH.l, 

Erstarrt aphii,rolith.iach. Tri morph. Bre- · 
chungsindex steip re.sch 1i.n. I 

H,C-CH 

booH 
! 
' 

190 Dijodoform (= .\thylenperjodid=Tetr&• 178 186 )l,6877 Gelb. Zwisc~ 7f1' und S.5° t:mwa.nd-j odA th~-,en) lung. Ab 135° Komer, P.a.uten, Prismr:n. 

J,C=CJ, ~t.re.BenpflMter. Gleichsew.: Rhombo-
!_d~. Platten. Eratarrt aphilrolithi.sch. 
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Subst.a.m 

185-190 Dµita.raiaro ( = 6-Nitrobs.rbitumun,} 

, :· CO-~"H 
O,N -JiC / 'CO 

'co-:t-.'11"' 

190 2,7-Di<>xyna.phthiwn. 

Verfl. Hexaohlorith&n 
lS0-190 

(195) 

190 

-~ 190 p; 
s. r 
f 
E 
i 
"' 

~ 190 

cc1,-00. 

Penta.ohlorphenol. 

Pikramid ( = 2,4,6-Trinitroa.nili.n) 
.. NH

1 

'-0-' O,N~ I NO, 

' , N01 

Salophen 

lS0-191 Coc:unhydrochlorid 

C17H.,o.:-;- + HCl 

'!' 188--191 O:1:11.l:sliure 

COOH 
I -i-2H,O 
COOH 

191 X-Aeetyl-4-brom-1-na.phthyla.min 

NH-CO-CH, 

,t/:X' r I ! ' ,/ l 

.. 

Eutckt. Temp. mit Glaa-
"·I h -Dicya.n- . 

Temp. 
•c Beaondere Kennuichen .,.. op en . dia.mid, pulver 

161 180 

160 )60. 

135 163 

133 186 

149 tr. 173 

190 176 

-155 138 

132 177 
(+ 2 :s:.o: 851') 

179 

Zeraetzung · Sehmil.zt mi~· heftigen: Gublaaen und 
:B.riwiung. Aus heillgcsattigter Wa.saer. 
Jo_sung, bei ·la.ngaamem Abkuhlon Hy. 
dia.t.steritlel; lo Pa.raffin Umlagenmi; 11:u · 

. wa.sserfreien\Kiistallen bei 120-125° 
' . tcilweiae. frilier.: . 

• ,: :, ., •• ,; •-• • _.·t, 

1,6126 198-202 At,: r100:'K6mer; gclappte Blli.ttchen, 
N a.deln; flache Stengel Erstes Schmel­
zen ,:-185° ,-ILmkria talliaieren und zweit.ea 
Sch·1n~he11 ·100o. Gleichgew,: Rn.uten, 
Pla.tt.en. :Beil 7f1J a.ufgelegt viele Na.deln 
undf.iache Stengel IL ab lSO"trige Um­
we.nd.lang oder· F. II 185°. Teilweise 
Zeruet&w:ig.' ··Erat&m r.u Platt.en uud, 
Strablen.-. (Eutektiaohe 'l'empere.tur 
~ilid,~228); · · j 

V erfliichtigung Su~•li~ti~11 ir.l:i 308. Bei etwa. W Um-: 
wand.lung cier' Ursublitam:.. Reichlieh · 
S~blima.t,e;' K~mer. Priamen, SpieBe, 

-die_:;iiber 75° .111ouop ~-crdan. Zweitcr 
Up;;:461• :Verfliichtigung 180-l!JOO. F. 
in Silikonka.mmer 195". 

1,5502 205-206 .Ab'.·700 Ne.deln,i SpieBe. Ab 130" waben-
1,6403 226-227 artig. Gleichgew.: ·Pla.iten. Emte.rrt zu 

· Platten.: BeLErwA.rmen bei!lender G6-
,..2_ / ruch. 

1,6483 188-189 Dunkelgelb. iltens Priipa.rato brn.un. 
Um.sublimieren bei 1800 und ltleiner Ab. 
stand (Deckglaa direkt auf dio Subst:i.nz. 
legen). Ab 130" Komer, Rauten. Gleich­
gew.: Rav.ten, Pmmen. 

1,5502 189 Ab l50"Kadeln., Bl4ttchen. Gleichi;e"".: 
1,5403 215-216 Korner, Prillmen, B3.lken. Polymorph 

?-1 II 162", m 1600 (30) . 

l,5101-
1,5204 

Zeruetzung 

.Ab 170" Nadeln.,0 Recbtecke, Prismen. 
Deim Schmeu.en Gasbla.sen. Mit SAlo­
phen n= 1,5611 bei lli-llS0, 1,5/;0!! 
boi 146-U'i° . 

.Ab 00-000 enh·eicht W!l.SBer unter 
Triibung. Ab 75° SpieBe, Prismen. Ab 
110" rApide Sublima.tion. }'. unter hefti­
ger Ga.sbla.senentwieklung. In P11.r:Lffin 
selmillzt daa Dihydra.t bomogen 100,5°. 

1,5397 !?0S-210 .Ab lW Nadelu. Gleichgew.: Xa.dcln. 
1,5-;95 231-233 Erntarrt zu fein.strabligen Spbi!.rolith~n. 

?--3 
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F.°C Substa.m 

~ 1112 2-Sulfa.nilylam.inopyridin ( = Eubwn} ,/)- . ·. 

~ I Kl:I-50,-o-~""H •. 

N 

l II0-1112 Atropinsulfa.t 

"192 

192 

1112 

2,2'-Diacetorydiphenylsulfon 
0.:-CO---CHa 0-CO-CB:1 

I I 

~ ~ '-/-so.-~/ 
m-Phtha.limidobem:onitril 

CN 

7b-N(~~=0 
Fon:Mldomcdon 

A CR.-A 
(CB.l.~)-o o=(}cH,). 

----.. 
188-193 .2,[N•-Succinyl!lulf&nila.mino]• 

t.h.iazol-monohydrat (= Sw.faswcidin) 

Eu~J..'1.. Te,np. mit 
Dicyan• 

Sa.lophen diam.id 

1611 173 

Gba­
pulver 

1,6126 
l,60ll 

Temp. oc 

• 

339 

Beaondcn: Kcnnr.cichon 

170-171 · Ab 180" Tropfchen, seltener kleine Kri-
201-202 sta.llc. Gleichgew.: schief- und recht­

-::. j winkelige Krista.Ile. Ereta.m gla.sig, kri• 
..., ata.lliaiert la.ngimm bei ErwArmen. Poly• 

morph II 1711°, ill 174° (Btil7\UI) (67). 

152 100 tr. l,5204- Schm.ib:t trig. Erstarrt gla.aig. Bei 150" 
aufgelegt achmel:z.en ei=elne Hydra.t• 
kristalle. hfit Sa.lophen n = 1,5502 bei 
134-1390, 1,5403 boi lGS-1670. In 
Paraffin Da.mpfbla.a.en a.b · 145° ohne 
Schmeb:en. 

( +H,O: 1,5101 
120") 

168 180 

160 1110 

168 186 

173 140 tr. 

1,5101 
l,5000 

187-188 Ab 170" Komer. Gleiohgow.:· Komar,: 
210-~men._ 

d"?, .. 
1,5700 197 1119 
1,5611 217-219 

l,4G83-
l,41.i84. 

a,.o 

l,601 l 188-189 

+H,O 

.Ab 130"Na..deln, Blittchen. Gleichgew.: • 
St.en.gel, Bal.ken. , 

I 

.Ab lOO"Na..deln, Dll.ttchen. Gleiohgew.: 
Ba.lken, Stengel. j 

Kriatalle ab 1200 in mikrokristruline · 
Aggrepto umgn""&ndelt. Erata.rrt gra­
aig. In Pn.raff"m G1M1bl11,11en ab 120" 
(Markmiic). 

i -------------------------------------------------1 
193 6-Orvchinolin 

. Ho-()(~ 
'/V 

152 

180-1113 Theb&inhydrochlorid 129 tr. 

165 

193 Sedormid (= N-Al.l.yl-N-iaopropyl-N'-acetyl-
ha.rru,toff) 

16!.l 

CH,=CH-CH, 
CH, 'X-CO-XH-CO-CH, 

~CH"' 

186 

131 

186 

1,6126 ,192-196 

l,Gl2G­
l,6!?3l 

1,5403-
1,5502 

186 {l,4339 

Wenn brl!.wilich vmirbt., umsublim.ie- i 
ren bei 1700. Ab 125° Nadeln, achla.nke 1 

Linsen. Vie:recke, Tonnen, Dreiecke. , 
Gleichgew.: Prismeu, Sechaeckc. Lin•, 
son. Schmeb:e gelb. Erat:mt apha.ro-1 
lithisch. · · 

Ab 65° Tr!ibung ei.m.elner Krista.Ile. Er- · 
sta.rrt glasig. Al.it Sa.lophen n = 1,6011 
bei 86-870, l,5S9S bei 119-124°. 
Schmeb:e eeh.r ~h mit Schlieren und 
G11Sbl:isen. ,vi.rd bnld braun.. 

Ab 1500 Quadro.te, Rechtccke, Komer. 
Gleichgew.: viereeitige Blattchen. Bei 
Wiederhohmg Zcrsetzung.Mit Snlophen 
n = 1,5898 bci 124--127" l,5i94 bei 
150-151. 

Ab 100" N&deln, spli.t.er verf'ihte Stengel 
und Bnlken. Gleichi;ew.: Stengel, Ba.J. 
ken. 
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340 

Substam. 

190-194 Narkotinhydrochlorid 

C.,H.1 0,N + HCl 

Eut.ekt.. Temp.,mit 

S I h. Dicyan­
n op en ·dmmid· 

125 106 

182 133 

156 177 

190-194 Acetbadiowil i:C · · -119- -170-

CH,-(:O-h'H-o-SO~-!."X-CS-h"H.. 

160 191 

192-194 S-.Benzyl-thiurou.iµm-3,5-dijod-4-o:r:ybemol- 168 
11uJ!onnt "· 

159 

J 
. . I 

. . ~ __ /·Ho,s-Q-mr 
~ CH, S . ""' . . ~ 

~"H. 

Gla.s­
pulvcr 

Temp. oc 

Zeractzung 

1,4842-
1,4936 

Besondcre Keruu:oichen 

Ab 180" Nadeln. Mit So.lophen n = 
1,5700 bei 137-139°, 1,5611 bei 168" 
bis 170". In Paraffin ab 110" Gasbla.sen ! 
und·Triibung. Para.ffinprapnrat bei lSOo 
aufgelegt inhomogcnC1S Schmehen mit 
aofortiger heftiger Bln.sen bildung. 

Schmilzt unter Gubwen und baldiger 
B~unung. In \Yasscr leicbt loalich •• -\us 
verdimntem .Alkohol Trapeze u. Rhom­
boide;. in:Trapezen a' parallel d. Bo.sis 
a'. 1,53--1 ;5S, ;,' 1,56-1,57. 

1,5502 196-197 .. 'Ab ISO" Korner, Prismen. Gleichgew.: 
1,5403 221:..,..2:22 Korner. ·Em.am zu Spbarolitbcn. Bei 

:::_ [ Erwa.rmc."l Um wand.lung in derbe Pria- . 
men. Dimorpb. i 

I 
! 

l,6011 183-185 Schmihtmitm&BigerG11ablnsenbildung •. 

1,6598 217 

.. 

Drcchungsindox troudcm_sut reprodu­
zierbar. 

01'1!.llgegelb. Nadeln, El&ttehen.. Ab 120" 
Pl&tten. Entarrt zu derbstmb~eo 
Aggreg:i,ten. .. Dim.orph· n et\1"& 183°. 

. . . . 

Bci E~rmen achwefeli;;er Gerueh. Ab 
170" wenig KumC?. Gleichgew.: I'ris­
men. Bei t:m.krista.lliaicren aus Da112:ol/ 
Alkohol zwcia.cheigl' Quader (nahezu 
Wurfel) und Ra.uten mit < 920, schiefe 
Auslosohung (etwa 35°). a' won.ig kleiner 
1,66, ,.. )l,i4. I 

----------,-----·--------------------------...:...-------1 
180-195 Hyosoyaminsulfa.t ( = 1-Tropa.eauretropin• 146 105 tr. 1,5101- Beginnt bei etwa. 110" zu el"l\·eichen.' 

ester-sulfat) 1,5204 Schmiht trlg. Mit Salopben n = 1,5502 , 
bei 128-135°, l,5403 bei l5i-164°. In i 

2 C11Hu0,N + H1SO, + 2 H,O Parnffin bei 1300 auf!,!elegt. teil..-eisl.'s 
Sehmclzen unter D~mpfbln.sc110lg. · l 

180-195 Aoonitin (= Acetyl-beru:oyl-o.conin) 
N-CH1 

I (OH)1· • 

C.,H11 (0-CH:.l, 
0-CO-'CH, 
0-CO-:-C. H, 

195 Cbrysopha.nsll.ure 
OH O OH 

~. 
~ 195 m,m'-Dioirydipbenylsulfon · 

OH OH 
I : 

~ ~ -ls ·,,;-SO, -i- /, 

163 1--,, 

162 192 

147 154 

1,5000-
1,5101 

E!"\"eicht unter Gelbflirbun.,; und Ga.a. 
bl.asen. l\lit. Salopben n = 1,5403 bei 
143-1450, l,5399 bei lGi-169°. "Cr­
eubsunz: gcstrccktc Sechsecke, a' langs. 
In Indexfliissigkeiten loslich. 

1,6598 184--18S Ornn!,'.egelb. Ab 110" Ra.utan (< SO"), 
Spielle, ·Nadeln. Gleichge..-.: Rhom­
boide, Prismcn. In crst.arrter Schmelz!.' 
hcll:;:elbe st.a.bile und o:rnngc inst:i.bilc 
(II 19Qll) SphArolithe. 

l,5700 211-212 Ab 1700:Kornchen. Gleic:b.gew.: Korner, 
1,5611 243-!!4A Erst:urt sph:U-Olitbiscb. 

i:, ► ,· 
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F.°C Subst&nz: 
Eurokt. Temp. mit 

S Dicyan-
11.lophen d.iamid 

Gla.s­
pulvcr 

Temp. 
•c 

341 

Beao11dcre Ke=eiche11 

190-195 Elbon (= Cinnamoyl-p-o::rypheuyl- Vgl. bei 270-!?'75° 
harnstofI') 

o-ClI=CH-C?-0-0NR-CO-~'li, 

190-195 5-Jod-2-oxypyrid.in 161 162 l,6011-
1,61:!6 

Ab 700 Kristalle dunklor. Ab ll()I' St.ab.: 
chen, Prismen. Sublimiert.eta.rk. Gleich-; 
gew. trag: Komer. Erst.am apha.ro-• 
lithisch. Brechungainde:a: wegen Fliich-1 

J~ 
-1")-oH 
~ 

tigkeit eracbwert. · 

196 Uliron (=4-Sulfanilyl&mino-benz:olsulfonsii.ure-(l}• 163 176 1,5795 173-176 Gleichgew.: Prismen. Schmelztropfen 
1,5700 200-203 erst&rren glaaig (.R~imer•) (67) . dim.etbyl.:!.mid) . 

. ,~ ~ (CH.),N-so.-,_,, :l\'"H-SO. '-/ 2-.'"H. 
J.; 

185-195 .Anhydromcthylencitrouclll!Aurc 169 133 l,4584-
1,46$3 

Ab 150" Tropfchen. Schmiht unter Zer­
setzuug Wld Ga.sbla.aen. In Allil.in loslich; 
unter Abacheidung sphi.rolitiacher Ag-! 
gregat.e. . 

p 
H,~/~ r/CH.-COOH 

~-o_/-'--cR,-eooH 
i 
! 

i --------- · ~~, 167--1;502 ;;l-16; Ab l80"_Tro ___ -pi_a_lie_n._E_rs_ta_rrt __ glaaig _____ Be_i: 190-196 Th~ylon ( = O-.Aceiylsaliayl-theobromin) 

CH,-COUO-N-CO CH. '\ to 6-~ 
~~H,-~.JJ-N; CR_ 

· 1,5403 190-192 l&ngerem Erhitzen Zerseizung. : 

J..i ' . . i 
Ill I 

I --------------------
192 - HI 6 1-O:xy-2-m~phthoesa.ure 159 153 l,5795- Scha.rfer Gemch. Ab 1300 Komer, 

1 

OH 1,5397 sta.rke Sublima.tion. Schmilzt UI1ter: 
1 Gaabla.sen wu:l Verlii.rbung. llreohunsa• _ 

#' ~-COOR !Arbung. Bei 1700 Bublimieren Komer, 
I j I Stengel. polare f'finfseitige Bllttchen. ~

·~ index echw:ierig, ateii;t mit B~un-. 

'- ./ · a' (Sym.metrieebene) = 1,46,y' = l,66. 

----------'----------------------------------1 
196 Phenylisopropyla.minpikrolona.t 

196 

..I"-- ,,cs:. ,I' I' !'."H-CH + c,.:a:.o.:s. 
I : 'CR "-/ . 

Beru:ol-1,2,3-trica.rbonsiiure ( = Hemimellit­
s!ure) 

COOR 
I 

/"' I rOOH + 3B'.,O 

163 168 

160 tr. 132 tr. 

1,6126 206-208 Gelb, Ab 165° Bllttchen, Komer, Na.-: 

l,!i29!1 l!J2-l94 

deln. G!eichgcw.: Prismcn, sinkt a.b, 

Ab 500 entweicht W a.sscr unt. Trubung.' 
Ab 1600 Na.deln. t'ber 1800 Um,..and­
lung in Anhydrid und teilweises Schmel-: 
zen mit Umwnndlung in grolle Komer. 'I 
Glcichgew.: Korner, Prismen. Erst.11.rrt 
ephii.rolithisch. ln P11.rnffin inhomogcnes I 
Schmclzcn des liYdrntcs !JS-9S0

• Fiir 
Brcchung,indcx bei 1400 trocknan. '¾ /,-COOH 

~ _________ .:;_ _______________________________________ , 
1,5209 186 .\I, 120" I'ri.smou, Nndc\11. Glcichi:cw.: 
1,5204 209-211 Kilmer, l'rismon. In crstn.r.1.cr Srh niclzc: 

bci Erwarmen Um"·1mdluni;. 

19-l-l!JO 2,!?'-Dimcthoxy-4,4'-dimcthyldiphenyl-
aulfon OCH, OCH, 

' I 

161 l':'!l 

~ ~"--CH,-,\._.)-so. "--/ CH, 

------------------------------------------------1 " 197 2.,2',Dio:a:y-4,4'-dimethyldiphenylsulfon 155 l i2 tr. 
OH OH 

1,5299 
1,5403 

213 
191 

;;.'r 

Ab lOOo Komer, Prismen. Ab 185°'. 
Sc:bmelzen uud Om wand.Jungen. Gleich­
govr.: Prismen. Dimorph. 
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342 

F.'C Subst.1111% 

l~l!)"; Soopolluninhydrobromid 

19: .Anilinbydrochlorid 

~::rn,+HCI 
'¾._,.,;' ... 

19ii Triphenylen 

i9S-19S 4-0xychmolin , 

· 196-198 !?,4-Dinitrophenylhydmz.i.n · 

. T.T,.. ~.~NO 

l!lS 

195 

....,.,..,.....,_.,,_ ~ J;. 
I 

N01 

2,!!' -Dimethoxydiphenylsulfon 
OCH, OCH. 

~ /~ '\._/. so.-,J 

J::;utekt. Tc1up. ruit 
· Dicye.n-

S_nlophen dinmirl 

95 Tor. 92 tr. 

108 1!!3 tr. 

170 19i 

160 168 

162 174 

-170- 188 

171 196 

2.!!'-Diaeet.o:ty-4,4'-dimethyldiphenylsulfon 156 -105-
0-C0-CH, 0--C0--CR1 • I 

r='· ~"­CH,-'-;-so, ,_,;, CH, 

Gln11. Temp. 
pulver °C 

1,5502 li2 176 

l,5;'.;02 
1,5403 

1,6715 197 200 
1,66113 224-226 

l,0598-
1,6715 

~lp 

l,5299, 198 
l,li204 222-224 

,).,5" 

l,6231 205-20S 

Beaondcre Kcn.meichen 

.Ab .9()0 schmiht Hydrnt, teilweise ncue 
we.aserfrcie'· K.ris'l.a!le. :Boi 160" aufge­
legt, totn.les · Scbmelzen, nu.eh einer 
Minute wasserfreie Stengel. Fiir Bre­
chungsindex: bei HIO" a.uflegen. Schiu­
mi:n . abwarten. .. Schmelze 'gelbbraun. 
Erst.:Lrrt gle.sig. In Pu.rs.ITin bomogcnes 
Schmclzen· 00". 

Ab· 100"' Komer, Stlibchcn, spntcr 
StrallenpflMter. Glcichge1'".: Korner, 
I'rismen.;•]3rechungsindex durch grolle 
Flilchtigkeit .'erachwert {gro!lca Deck­
glu). · Bei · 130" sublimieren a.nisotrope 
Dreiecke,· Sechsecke, Scheiben. 

Ab 12.5° Nadeln, Stengel. Gleichgow.: 
Stengel. Mit Dicy1L11dia.mid llischung11-
liicke der fliisaigeil Phaaen. Erste.m, 
1t.r&hlig. Breohungainde:i: ateigt. e.n.' 

HAufig brii.wilicb.. verfii.rbt.. Umaubli­
mieren 'bcL 180" • .Ab 140" Blii.ttohcn, 
Rechtecke;,,,,Priamen. Schmel.zo bald 
braun;·:Gleichgew.:,Priamen, ailll..-t ab. 
BeL 180":' aubliiuieren . epitze Dreiecke 
(mei.st ·gwei •11,n dcr· Schmalseite ver­
wachaen) und ;kleine Tonnon mit a' in. 
dcr Symmetrieebene. a' zwischen 1,46

1

. 
und 1,48, y' iiber 1,74 •. 

Or:i.nge mit violettem Schimmer. Altcre 
Pri\pe.rote bru.un. Ab 1S00 Rbomboide. 
Schmelze dunkelon.nge. (;11,5blABcn 

Ab 140" Nadeln, Stengel GleicbgcW'.: 
Prismen, StengeL Ersta.rrt 11ph!i.ro­
lithisch. Breeb~sinde:x we;en Fliich­
tigkeit erschwert, 

Ab 1300 Xu.deln, Prismen, Komer. 
Gleichgew.: Pris!llen, Stengel, sinkt eb. 
Brechun:;sindex wegen FliichtigkPit 
erschwert.. 

1,5101 
1,5000 

185-186 Ab 100" Tropfchen. Bci 185° Schmelzen 
205 .,- und Wicdcrcrstl\rrcn. Glcicbgcw.: Lei 
,,..,-;;: · lP:!0 Prismen. Kiimer. Andere K.-i.st.'\lle 

\~\. Glcich~aw.: l!l!\0 gemppte Krist11.1lc. 
· Er.starrt aphiirolithit<ch. Polnnorph li 

1920, m 1s.;0• • 

2-Sulfanilylamino-3,!i-.diqlethylpyrimidin 167 -----------
( = Sulfamethazin) /H• 
~ #N-, ~"E.-< /:-so,-XH-c( . ~ 
-~---' 'N=( 

1,5700 
1,5795 

186-l87 ;\b l!lOOkleine Komer, Nu.de!n. Prism en. 
165 Gleichgew.: Korner, ainkt ab. Ersta.rrt 
. ;.;,-, gla.sig (.MarLvnc). 
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..... ----~· ---·-· --· _ .. ----·-------·-

F.°C 

:.- 199 

Subst.&1u 

:Ni.rranol ( = 6-Phenyl-6-ii.thylhycl.antoin} 
C.H. CO-NH 'c,., ' 
C,B'. / '~"H-CO 

Eute!."t. l'emp. mit 

S 
Dicyan• 

a.lophon diam.id 

167 176 

Glaa­
pulver 

Temp. oc 

343 

Besondere Kcnnzeichen 

1,5101 203-205 Ab 160" wenig Spindeln, SpieBe.. Gleich-
1,5000 231-233 gew. tmg: Belken. SpieBe.. ErsLa.rrt 

;. ll glaaig. :Bei Erwiirmen St.ra.hlenbiisebel 

199 2,2'-Dinitrostilben 

(XH-CH-_/''-

170 196 l,689i 196-196 Hcllgelb. Ab 130" Komer, Nadeln, 
1,5795 222-223 Stengel. Gleichgew.: Ba.lken. 

1 - I II 
~ /,✓ 

NO,O,N 

9 

197-109 L&roca.in (= p-Aminobenzoellii.ure•P,tJ· 156 126 
dimethyl•)'•diathyla.minopropylester-
hydroch.lorid) 

~"R.-Q-co,-eH.-C(CH,).---CH.-N (C,H.), + HCl 

196-200 Cholaiure (= 3,7,12-Trioxycholausaure) 167 163 

OHCH 
:~H(CH,)-CR,-CI:11-COOH 

H 

198-200 p-Methoxy-a.oetopbenon-a.z.in 174 

c:e:.0-Q-cbN-N-=?-Q-00:e:, 
180-200 Na.rccinhydrochlorid • CH. ~.99 t • .. 

C..H.,O,.N + HCl ~ 

1117 

158 

;;. ·1 

l,5403 182-183 Ab 160" Nadeln, Keile, Dreiecko,' 
1,6299 212-213 Spindeln.. Gleichgew. trag: pols.re Pria-i 

men. Platten. . · ;c 

1,5000 210-211 .Ab 18()11 Tropfchon. Na.ch Schmelz­
begmn foinkom.ige Maase. Erata.rrt 
gla.sig. 

;. 

l,6611 214-216 

l,Mll-
1,5700 

Gelb. Ab 130" Nadeln, Stengel, Komer, I 
Gleichgew.: Stengel, Prilmen. Enta.rrt 
aplwolithiach. 

Ab 155° teilweisee Sebme~f'n. sehr trlg; 
unter GelbflLrbung. El"llt&rrt glaaig. ;\lit 
Salophen n = 1,0794 bei 102-103" · 
1,5700 bei 142-144°. In Pnraffi.n in: 
homogenes Scbmelzen bei 98-100" 
unter Abscheidung vieler Komer. Gns-

---·----- bla.sen. 
198-200 S-Bem.yl-thluron.ium-4-eulfosa.li';:. c:y:,.la.::t---'------;l::7;:2--"'"'.l:-4::l----------:B:-e_:im..:.::.Erw:___11,_· rm_e_n_a.c_b_w_e_fe_lig __ -er_Gc_ru_c_h_j 

. A:OH Schmilzt unter Zcrsetzung und Gas:! 
blnsen. l'liit Anilin zunAchst Ausfall' 

· NH HO S- - gra.uer Linsen, nach ein bia zwei :llinuten 
,~ · ;,· · • "' # OOH langna.dclige, dichte Sphii.rolithe. · 
~ Cli,-S-C'~ ~ 

~"'H. 

195-200 d-Gluta.minsliure lSi 

COOH-CH,-CH,-CH(N'R,)-COOH 

198-200 Pilocarpinhydroc:hlorid 153 
CH, 

C,H,-CH-CH-CH1--C--~ \ c= 
I ' I' L>.+HCI 
C0-0-CH, c:S:-xl' 

169 

101 

1,4683 105-190 Geruch. Ab li5° einzelne Kristn.lle 
bra.un. Ab 190° Tropfcbcn. Sci:.milzt 
t.ra; unter Go.sbl.a.sen. :Brechungsi.ndc::i:: · 
us.ch einer ~linute a.11 Reatschmol:r.e bei 

_____ sinkcnder Tcmpcra.tur bcstimmen. ; 

l,5000 211-!!l:; Ab 140" Komer, H!Attchen Nadeln. 
1,4036 233-!?36 Gleich~ew.: Komer. ' 

' 200 Arbutin l 66 150 l,6403 16S-IG9 Ab 65° ent..-eicht Wa!ser. Di.swei\ec. 
HO ~ ~., ~,O l,5209 196-19S Schmel:ien bei 165", do.nn Wiederer-

-\..__/ O-C.H110, , • - starren. Dimorph. U 105° (81). 

-:-:-:--------=== ·-------- ------···--··-· ... _ 
200 Sa.licin (= 5.i;nen.i.nglucosid) 1~,3 I"'' l 5""' 19n -;; uv , "'""' u-20:? (;\eich5?ew:: Reehteckige Krista.lie. Er-

,/'"- · l.5101 233-23:i st.am. gla.s1.1.. Sehr bitter. 

I r°-C.HuO, ; ;. ~- J--ci1,-0R 
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344 

Subata.nz 
··;;,( . . 

Eutekt. Temp. ~t Glaa• Temp. 
F.~.C. , Sal ,:.h. · Dicya.n-

op Cll 'clia.mii:l'·. pul~r .. ~c ... 

etwa.. 2_00),,K'-Di~ethyl~x~~ lG8 

(214) CH.-~TH....:.C~O-NH-CH. 

172 

l!ls-;.20 l Pikrotoxin · ' 16 l 

, c,.H .. o.+ euti110y 

199-201 Gluco~i~ph~iiy"lltt~d 177 

. . d;J':iLO--{CH(OH)),--CH,OB 

201 ~:(= l,,PDioxye.nthra.chinon) 186 

201 Sulfa.tbiliztil' ( = -,2;:Stilfanilyla.minothia.zol -=- 172 
-Eleudron = Cilia,zol) ---! (159) 

- ' N CH 

H1~<=ro,-~,r~ )n 
- . . s 

202 N •[ 4.-Nitrobem.olsuiio~ylJ-p-phcnylendia.m..in 167 

H.N'-o-NH-S01-o-~01 

202 6-Athyl-5-cyclobexylba.rbitursAure 168 

S><::)co 
:f 202 m-Oxybcmocsiiure 156 

COOR 

200---202 a.P-Dibromh'\"d..rmimtaAu:re != ina.kt.. 
Zimtl!fi.u.-edi!i°romid) 

155 

{=)-CH~H-COOH 

174 (l,4339 

196 l,5611 198-199 
1,5502 223-,:.-2~4 

168 

168 l,5299-
1,5403 

201 )l,6715 

167 1,6463-
(152) 1,6353 

179 l,5795-

168 

148 

155 

1,5597 

l,4683 

1,5101-
1,5204 

1,5299-
1,5403 

:.s 

215 

Beaondcre Kennzeichen 

I 

Gc~ch.Ab 600 Stabchen: V crl'liicbtigung i 
etwa· bei 2000, untei- grollem Deckglaa · · 
F: 214°. (Filr BrechWlgllindeic grollea . 
Deckgla.a_l) .'.. . , 

A~'. 1700- Blittcben. Gleichgcw.: Tier-
e~_1tige Plo.tten. Erata.rrt apbii.rolitbiach. 

Ab ;1700 :Tropfchen. Gleichgew'.: Sten• 
gel; Bal.ken. Schmelze bnun. lJmub­
at&nz' N a.i:leln, ,,'. li.nga. y' zwiachen 1,57 
und 1;59;, a' :nviachen 1,53 und 1,55. 

S'ci1mi!:t·imte~ G,elb!irbung und gerin-
ger Gubluonbildung. , 

Rotgelb. 'Ab 1450. Sublimate. Z,naolum 
l80-l900intellBiveRot;flrbu~. Glwch• 
gew.: ·,&uten;•.:Priamen,. Ena.ntiotrop 

.dimorph I rot 201°, II or&nge 19@ (10). 

Ab etw& 1600 teilwei.se Umwn.ndlung, 
teilweille F. 174° (Gleichsew.: Stengel, 
BIAttehen, oft aechaeeitig). Gleichgew, 
bei 201°: IIChiefwinkelige Stengel, BIAtt­
clum (Beimera) (67). 

Gelb. Ab 1800 Blll.ttcbeD.. Gleichgew.: 
Prismen, Pla.tten. Schmclze wird gelb 
und bmun. 

Ab 1400 Komer. Glcichgew. trig: Kor­
ner, Pl.a.tt:cn. Dimorpb.. Brechun:;s­
index durch Fliichtigkeit erschwen. 

Ab 1200 Sti.bchen. Gleichse"'.: Stengel. 
Ba.lkcn. Ersta.rrt zu Spho.romhen. Sehr 
fliichtig. Bei 1900 sublimiert ill!'t:.bile 
Modi.fika.tion (l:'. 19S•) in langsgestreif. 
ten Rechteckcn (a' unter 1,-l-l, y' iiber 
1,74) und kunen Leisten (a' und y' ilber 
1,i5J; femerstabile Stcn;el mitP(lo.n.,~) 
zrischen 1,62 und 1,66 (Austritt. opt. 
Achse). 

Ab 1200 Blii.tl.chen. Komer, Prismen. 
Schmil:r.~ unter Gnsblaaenbildu11g. 
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___ .....,. ___________________________________ -

202 Mesaoonsaure CHa 
I 

C-COOB 

:s: ooe-8:e: 
200-203 Benzoyl-1-ekgonill 

CH1-CH---CH-COOH _ 

I ~-e:e:. fH-O-CO~( > 
CH,-tH---CH. ~: 

203 ProtocateehuaAure (= 3,4.Dioxybenzoe. 
aii.ure) 

203 m-Nitro:.imtaawe 

203 p-Nit.robenmmid 

O,N-0--<!0-NH, 

Eut.el.t. Temp. mit 
Dioya.n­

Sa.lophen d iamid 

160 130 tr. 

144 164 

+ H,O 

149 150 

162 160 

164 172 

i',4339 

1,6101 

Tnmp. oc 

220-2.25 

198 

Zerset.zung 

l,5502 212-214 

1,5403 211 
1,5299 234--235 

-J 
,;. ! 

345 

Besondere Kennzeiohen 

Ab 85° Bli.ttchen, Si.engeL Gleichgew.: ! 
Ba.lken. Schmel.ze bald braun., Di morph. 
Fur Drechungsindex Pripara.t ernt bei 
2200 auflegen. 

Ab 700 echmel:.en eimol.ne Hydr&t.-
krist.wle, anden, triib. Ab 17511 Recht.-
ecke, kur:.e Prismen. Polymorph Il 181°, 
Ill 135°, IV 105° (10). ln P:i.ra.ffin 
homogeneaSchmelzenbei900mitGleich• tw.: Stengel, aelt.ener inhomogenea 

hmeb,en bei 85°. , 

Zwi.echen 95-1200entwei0htWaB11erU11t. 
Trubung. Ab 145° vielaeitige BlAttchen. 
Schmiht. unter Ga.a.bl.Men nnd leichter 
Gelbfirbung. In Paraffin Dampfblaaen 
ab llCl", bei 120"-125° Umlagenmg. In 
Waaaer erhit:.t. bei Abkiihlen z:nern: 
Janie Stengel. dann Hydr&t in priama- : 
tisc en Rhoml:oiden (113°} mit 11cbiefer · 
Ausl!ischung (20°}. 

Ab 115° Nadeln, 11tarke Snblimat.ion 
Gleichgew.: Korner, St.engeL Schmel:.o 
gelblich. Broehungai.nd.ex wegen :Fliich-
tigkeit. eraohwert.. 

Hellgelb. Ab lOOo Kiirner, Prismen, 
Blittchen... Gleichgew.: Priamen, Kor• 
ner. Emtarrt 11ph&r01it.hisch. 

195-204 Dcryl (= Carba.minoyl-eholinohlorid) 173 106 tr. l,4842-
1,4937 

Amin&rt.iger Geroch. Ab 160" Triibung: 
Gleichi;ew. trig: Priamen, einkt ab. 
Schmiht unter Ga.ablasen. Schmelz.a 
zah, gelblich; eratarrt gwig, bei Er­
wfi.rmen kriatallin. 

204 
Cinchonid.in ©CH -8' 166 
CH,=Cli-HC H. . 

H,C"' H-CH(OH) ,-7 
N 

204 Ben.zoesii.Ul'e•[p-bronmnilid] 

~ ~"' Br "--/ NH-CO '-/ 

19S-204 :Ferropyrin (= 3 Autipyrin + !? FeCI,) 

167 

157 

165 

166 

193 

196 

101 

180 

162 

1,5403-
1,5502 

Ab 1800 Stii.bohen. Korner, Bllttohen. 
Glcichgew. trai;: Komer. Mit Sa.lopben 
n = l,5700 bei 151-154°, 1,5502 bei 
186-lSjO. 

1,5795 201-203 Ab 1400 Nadeln, Stengel, Bllttchen. 
1,6700 220-221 Gleicb.gew. trag: Stengel, Xadeln. 

Io\ 

1,5795 204-206 Ziegelrot. Ab 1600 kune Pri.smen. 
l,5i00 2!?.S-!?29 Gleichgew.: Prismen. 

1,4584-
1,4339 

r-~ 

Ab 1400 ~ndeln, SpieOe. Gleichgew.: 
Ba.lken, :X &de 1n. 

Bmunlichrote Au!hellung der Komer 
ab 190". Schmelz.a zuer11t. orange, wird 
blutrot, bci weiterem Erhitun .Bildung 
gefiedcrter Sterne in der Sc:hmclze. llit 
Wasser am Objekttrager erhlt:.~ Zer, 
sct:.uni; unter Abacheidung von Trop-
<,.. ... ~;. o...,\..g..,,...t; .. 1,..1,: .. l, ,-,,.q~11,-,.or.. 
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346 

:., 

F.°C Subiit.am 
Eutekt.. l'emp .. mit. 
Sa.lopben · Dicyan­

di&mid 

Glas­
pulver 

Temp. oc Besondere Kewizeichen 

Chi.nolinpimt_ oc~~ 164 165 l,6482 218 Gelb .. Un&I1genehmer Geruch. Ab 1300 
Korner,rhomboid.Prismen. Gleic "wew.: · k , / + C,R.O,N, SpieBe und N&del.n. ue; i 

. N I 
_;_ ____ ..:,_ __ --''-----------------------------------------' 
•. 20,t. 2.6-Dijodt~sui (=Jodgorgoeiure=Dityrill) 180 

',J. 
, I• ·,;_·• •• ,. 

.H0-~17H--{;00H 

. iJ . NX, . 

156 

100-205 Chinidmsul!At 158 

: C..ll~Oi~~-+HiSO.+ 2 H.O 

95tr. 

. ,. 190-!?0a Brucinhyd.roohlorid 
C . ' . . 

156 tr. 

.r C0 H,.00N1 + Hq . 
I: 
;;, 

170 

169 

.146 

OOtr. 

126 tr. 

Wiihrend dea.Erwii.rmens Trllbung. Ab 
185• Tropfen und Korner. Schmilzt un­
ter · Gc.sblruien und Braunfirbung. In 
Parnffm ab 120' Gublaaen., bei 160' 
aehr heftig. Teilweiaes Schmclzen un­
t.er Zersetzung ab 1600. Uraubstam 
achwacb·a.nisot.rop lliit 11 zwiacben l,66 
und 1,74. 

1,6000 200-225 Ab' '1350 Nadeln, Stibchen., Korner.' 

. . 
Gleiohg11w.: Priamon, St.eng11L Schmelz.el. 
gelblicb, erat&rrt glaaig. 

1;5502- Schmilzt schr tmg. Schmelze ha.Id 
1,5611 hrau.n. wgt Schlieren. . j 

1,5.204-
1,5299 

1,6011 180-185 

-Ah OO"Schmehen.des Hydrates, spat.er 
wasserfreie··K~~ ab 15()0 Na.deln. 
Stengel; Schn:i.elie brau11. M.it. Sa.lophen. 
11 = 1,56H hei 125--128°, 1,5502 bei 158° 
bis 161°. In Pa.mfi'in tells homogenes 
Schmelzen, teila inhomogenes Schmel­
zen bei 75-SQO • 

Schmilzt Behr zA.h, viele Luftbluen.. 
Schmelze langaam brii.unlich. Erst.a.r:t · 
glasig. !fit Salophen. n. = 1,5794 bei 
174-1760. ! ?---------------_...._ ______________________________ _ 

!;= !?00-205 Epicarin (= J.l-Oxynaphthyl-p-oxy-m-toluyl. 
f u.me) 

i ,r="\, 
~ 
(_)-cH,-0-0H 

tiH booH 
!?05 p-Acetaminobeozonitiil 

CH,~0-}.'ll~ 

:::i: ~5 5-Propylbe.rbiturstiurc 

-=-

CO-:l)."H 
C1H,-CR/ 'CO 

'C0-1-"H/ 

!?06 !:,2' -Dioxy-5,5'-dimetbyldiphenylsull'on 

OH OH 

~~ ,_/so.'-/ 
/ " 

161 187 

162 178 

109 165 

1,6353-
1,6483 

Ab 1801' Nadelbiiachel. Ab 185° begin.nt 
Vemrbung. Scbmel.ze brud bra.un, be-
11onden e.m Rand der Tropfen: 

1,5204 221-222 Gelb. Ab lOOo Nad.eln. Kilmer, Blll.tt-1 
1,5101 224-246 chen. Gleicbgew.: :Be.lken, Bl.Attchen. 

, .. 
- . l 

1,4584 219 Ab 140"No.deln, Bllttcben. Gleicbgew.:. 
Stengel, SpieOe. Eratarrt sphiirolithiscb. 

-150- -195- l,5299 207 Ab 100' Priamen., Korner. Gleichgcw. · 
l,5!?03 228-230 tr!!.i;: Spindeln, Prismen. Erstam glasi~, 

..?. ;._ bei Erwarmen krista.llin. " 
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·-· ~ -- .. == r:rsre ;, f ... 
... --·--- ··--·. 

F. o C Substam. 

r' 206 2-~etbylanthr:i.cen 

206,5 3,5-Dinitrobem.oesi.ure 
COOH 

) 
O,N◊NO, 

195-207 Cev&din 

C..R..O,N + H,O 

lllB-207 p-AminopbenyleBBigs&ure 

R~'S~1-COOH 

196-208 Cinchonidinsulfat 

200-208 p-Kitrobenr.hydrazid 

O,N-Q-c{?;-l\'ll-1''ll, 

202-208 .Allilinesaigsaure-o-carbonsil.urc 

HOOC-CH,-l\'H-0 

6ooH 
203-208 Adrenalin ( = Supre.renin) 

204-208 A.spidospermin 
,.. u ",. 

Eut.ekt. Temp. mit Gia&- Temp. 
Salophen Dicya.n- pulver •c 

dia.inid 

173 205 1,6126 226-228 

142 133 1,5403 185 

170 '190 1,4936 182-185 
l,4842 210-213 

157 142 l,5502-
CO,-C,H. 1,5403 

)=;:-oc:s:. 
H,-C~ rCH• ~-' 

165 

178 

166 

164 

171 tr. 

" . ,.. v-~c., c.., \ 
·155 

105 

+ HCI 

153 etwa 
l,5403 

~ 

186 1,5502-
1,5611 

164 1,5502-
1,5611 

' 
-155- l,4584-

149 tr. 

lS0 

1,4683 

Zerset.zung 

Zersetzung 

l,5101-
l,.'i!!O-& 

347 · 

Beaondere Kennzeichen 

?iianchma.l hellgelb verfii.rbt. Umaubli-
mieren bei 200" ( d&nn die ersten Frak-
tionen oft niedrigerer F.). Ab w;• 
B!Attchen. gelappte Platten. Gleich- ; 
gew.: rundliche Scheiben =d Platten., ! 
Mit Pikrinsii.ure rotbra.une Verbin-' I 
dung (Konta.lrtpril.parat). Brechungs- I 
index l,6353 etwu unterhalb F. I 
Hellgelb. Ab 150" Stengel, Blittchen, , . 
Komer. Gleichgew.: aehr groBe Pris- ' men. 

. ! 

If • A . I 
1eaenerregen . b 100" entweicht 

Wuae:r unt. T:riibu~ Einzelne Kri-
eta.lie ech:mwn. a.le ydrat.. Eret.arrt. · 
gla.aig. . 

Ab 190"eimelneNa.deln. Schmel:z:egelb 
en1t&rrt gla.aig. Mit Sa.Jophen n = 1,561 i 
bei 133-135°, 1,5502 bei 162-164°. 

· Ab 150" Kilmer, SpieBe. Schmilzt untc:r 
Gelbiarbung und Ga.sblaacn. Fur Bro­
chungaindex bei 215° auflegen. un­
mittelba.r na.ch dem Schmelzen < l,5403 
nach em.er 1-finute ) 1,6403. • 

Ab 400 entweicht Wasaer unt.. Trubung. 
Schmehe bald brs.un. Mit Sa.lophcn 
n .,. 1,5611 bei 173-176°, 1.5700 bei 
144-14'1°. In Pa.re.fim Da.mpfbl.a.sen a.b 
1100 und Trubung emzelner Krista.llo, 
a.nde?e bleiben kla.r. 

Ab 1400 B!Attchen. Sehmibt unter 
Brii.unung und Ga.able.sen. Bei 200° eub­
limieren Na.deln mit rnutenf"cirmigem 
Quenclmitt (bei stehenden Nadeln). a. 
(lii.ngs) etwa 1,48, /3 unter, y iiber 1,74.; 

Ab 130" Bl.5.ttchen, Spie.lle. Gleichgew.:. 
Prismen., Platten. Schmelze -hellgelb. 
Erstl\ffi sph!i.rolithisch. Dimorph. 

Gelblich. Ab 180" Korner. Schmilzt­
unter Zersetzung und Gasbln.sen. Aus 

· hei£ler e.lkoholischer Losung kleine 
rundliche, durch vier Kerben kreuz­
artige Seheiben. fo.st illotrop. n = z:m• 
echen 1,59 und 1,62 (st-ttrke T-'ergr.). 

Ab 1800 Bri!.unung. Zersetzung. !\lit 
Chlorh:,-drat verbindunp: F. 100". t:'r• 
substa.m. kleine, i;estreekt sechsseitigf' 
:Bliittchen, oft schuppig ilberl:i.g"!'t· 
a' l!i.ngs, 4' zwisc:hen 1.55 und l,5i, 
;•' wen.ig unter 1,02 (sta.rke Yeri:r.); 
pinselArtige .Aggregate. Wirkt pupillen­
crweiternd. 

Gleicbsc"·· triii;: Sten:,:cl.Spielle, si.nkt a.b. 
Schmelze i;elb. )Ht Sa.lophen n = 1,550!! 

, - : , •• -.. , • .I'll' , r '""" \.. _: , rt'\ , .... ,, 
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348 

.F. o C Subst&m 

205-20S Chinint&rtmt 

204-208 P-Resoroylsiuro (;,;;; ;,4-Dio:s:jbemoe.aime) · + 3B.,O · ·. .. 

!!OS 

208 

208 

· __ (')-cooH 
HO.J~B: 

N,N-DiAthyl-N'-acoJyll:um:astoff · 

cc,H,il,~-:: .. cx>~~---00-CR. 

Bomeol ( = Bomeocampher) 

200 I'hthala.nil 

0=~)"-0· 
190-!HO 2,4,ll-Trinit.robo!l%oesAure 

NO, 
1 

~ o,::-.-, _ _/'-COOH 

Verfl. Camphersll.ureim.id · 
190-210 

I 
NO, 

(2~) H,C-C(CH,J-CO 

I t(CH,), ~H 

H,C.-:CH--tO 

200-210 Trnubell.d.ure ( = dl-We.i.n~iure) 

HOOC-CH(OH)-CH(OH~-COOH 

Eut.eJ..'1.. Temp; mit, Gla.11-
s l . h' Dicy&ll• 

Temp. 
•c Besondere Kennzeiohen 

a op. en diam.id· · pulver 

175 168 

160 151 

176 189 

174 tr. 197 

154 
(136) 

l,6502-
l,a6U 

Zensetzung 

{1;4339 

1,6011 .208-210 
1,6897 220-223 

I?> 

{l,4339 

Schme~e ba.ld braun. In Paraffin Bo- i 
ginn der Zeraetzung ab 180" unter Gu­
blaaen und , la.ngsa.mem. Schmelzen. 
Au.a A.llcohol Stengel m.it echiefer Aue- : 
llischung. ,.• lings wenig unte.r 1,6G, a' 
wenig. iiber 1,611. . ! 

Zwischen ,70-lOOo entweicht Wauer 
· und Triibung. Ab 120? Komer. Sciu:nilzt 
unt. Ga.sbla.aenblt;.':Aue, Wo.uer pola.re 
.Prismen. Ul!~;kho1J1boide ~ea H yd.mtca. 
In· P,a.l'lifl"m ab · 90" a.llm.ahliche' U mla.ge­
rung, unter Da.mpfbla.sen. Bei 130" a.uf, 
gelegt (in Pa.mzm) ni.pide··Um!Agerung 
unter. Blaaen, seltener homogener F. 

'140-,-1459; .. • 

Ab ,_goo reichlich N&deln., die idch ver• · 
iil.zen. Gleichgew,: N&deln, SpieBe. Er­
sta.rrt sphirolit.hisch. Polymorph. 

Ab 140' Nlldeln.·Priam.en. Gleichgaw.:; 

·Balkan. . I 

• Ca.mp~·Geruch. Ab 4.0'1 sechs• 
stra.hlige'·Blattchm, Spiefie. F. wegen 
Flilchtigkeif,adi ' . (grolloa Deck­
. glut)~, >;.Ea~ ~empmi.tur m.it 
Sruophon im Film· bestimmen (in.stn.bile.l 
S&L 13001). Breohunga.i.nde:ic in Silikon• 
ka.i:wner. Ab 140' aablimieren iaotrope 

· St.eme mit n a:wiaol:lim l,.'51 mu:i 1,53 ) •. 

172 207 1,6353 225-228 Ab 1300 Bllttohen. sp&ter Sicheln., 
Spie.Be, gela.ppte Platten. Gleichgsw.: 
rundliche Scheiben, Platten. Erstarrt 
zu .gemaserten Platten. . lfit PiJain. 
111Luro gelbe Verbinduns (Kon~kt,: 
priparn,t.l). 

143 

145 

161 

200 

135 

1,5502 216-218 Ab 120" Komer .. Gleichgew.: Komer. 
1,5403 241-243 Polymorph II 20-!0, III 175° (30). 

:J.5 

1,5101-
1,5204 

Gelblich. Ab 16()11 Tropfchen. Sehm.ilzt. 
unter Gnsblaaen. Schmelze bald bnmn, 

16G {l,4339 Ab GOO Kilmer, eeohsnrahlige Sterne; 
dichto Sublimate, epAter Strallc11-
pfla.stcr. Unter grollem Deckcla.s odor in 
Sllikollknmmer F. 256°, F. -der Subll­
m11ote nioht immer gleich. Gfoichi;eU".: 
rundliche, gelappte isotrope Krismllc. 
Ersta.rrte Schmel:ze und Sublim:i.te 
unter 94° a.nisotrop. 

l3S 1,5000 65-iO Ab 1S00 Triipfchen. Schmil:zt trft!?, O:i.s, 
bla.sen. Erst.am ,::lu.sig. Au.a \\' asscr 
krista.llisieren H'\"dmtsten,.cl, die in 
Pa.ra.ffin bei 78" inhomog~ schmel:r.,::011 
unur Absch"?idung wa.sserf.reier Pris­
mcn. Fiir Drechun:;sindex nscb mit 
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F.°C Subst.ruu 

: 210 O:n.mids&me 

H,N-CO-COOH 

210 5-Benzyl-5-propylbo.rbitursaure 

Q-cH.),,/O-:t-."H'\co 

C.H, ~0-NH/ , 

210-211 Sarkoai.n ( = Methy;ammoessigsa.ure) 

CH,-1'."H-CH,-COOH 

210-211 Phenanthrenchinon 
0 0 

-~ 

~~ 
210-212 Dicya.ndiamid 

H,N-C(=~"H)-~'H--CN 

Euteki. 1'emp. mit 
_, h Dioyan-

s..,op en die.mid 

180 141 

lG9 188 tr. 

178 136 

159 182 

li5 210 

200-212 Hcrdeni.Mulfat 177 159 

2 [HO-Q-cH,-CH,-N(CH,)J + ::e:,so. + H,O 

212 2,3-Dcnzofluoren 

• 212 l,l,2,2-Tetraphenyi:i.than . 

!?l!? Coniinhydrobromid 

0-CH,-CH,_iH, + HB, 

:--H 

210-!?13 Ka.liumxantbogennt 

175 

176 

154 

144 tr. 

205 

206 

134 

13!? 

Glaa­
pulver. 

Temp. oc 

Zersetzung 

1,4683 228 

349 

Besondero Kennzeichen 

Ab 1400 Blittchen, Komer, Stibchen. 
Schmilzt unter heftiger Ga.sble.senbil, 
dung und Gelbfarbung. Nach ein bia 
z,-·ei :Minuten Abscheidung von Sta.b­
chen. Bei 120" ■ublimieren kleine Kor• 
ner und o.usgefranste Spindeln; letztere I 
lings y' = 1,59 {atarke VergroBerung !) I 
Ab 140" Stii.bcben. Gleichgew.: Stengel,,. 
Komer. Ersta.rrt zu Spbii.rolithen. 

1,4842 l55--ii60 Ab 1500 11chon11 achtflAcbige Komer, 
ihnliah Doppelpyn,.miden. Schmilzt. 
unter etarker Ga.ablaaenbildung und· 
leicht.er Bra.unf&rbung. Fii.r Brecbunge­
index nach Durchschmelzen rasch mit 
Meta.llwiirleln abkiihlen. · 

1,6353- Omnge. Ab 125° St.angel und Secheecke. 
1,6231 Blittchen schmelzen teilweiae bei 20i0• 

Gleichgew.: Balken, Spie.lle, Blitt.chen. 
Dimorph Il 2070 (10). . 

1,5502 11.14-196 Ab 171>° Nadeln. Priamen. BllttchenJ 
Gleic.hgew.: Priamen, Komer, sin.kt ab.: . . . I 

1,5204 212-216 Schm.ilzt trft.g, eimelne GMble.sen. ! 
Hydn.tkristalle 11chmel:en in Po.mffin: 
bei 1300-135° homogen, zum Teil in­
homogen. 

1,6353 211-212 Ab lOOo Komer, BlA.ttehen, Nadeln; 
eublimiert stark. Gleiehgew.: Komer, 
Blllttchen. Dimorph. Leicht iiberhitzte 
Schmelze eratarrt flii.ohcnhll.ft mit sofor-
tiger Umwandlung. j: 

1,5403 218-220 Ab lSOOsto.rke Sublimation vonKadeln. 
1,5299 237-!?40 Glcichgew.: Stengel. 

.l.o 

1,4683 2.21 

Zersetzung 

Geruch. Ab 1800 Nadeln. Gleichgew.: 
Stengel. 

Farblos oder hellgelb. Ab etwa 1600 
Kriatalle dunkel. Sehmilzt. unter Gns­
blasen und Knobllluchgerueh. Schmelze 
hellbraun. In Wo.sser leieht loslich. 
D:i.rallll ~eisJ, g~bundelt_e Stengel. ~~t 
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.350 

F.°C Substll.lll 

" 213 .. 

~ 213 Atophau (.,,,; 2-Ph~nylchlnolin-4-carbonaiure) 

~~-
-~-'-/ 

..,. 214 Oua,.iiidiriui~t •· 

- H~£ci-2.'R)-:-t-.~. + mm, 

2115 1,3,8-~Mph~ 

180-215 Chininbihyd.roohlorid 

190-215 3,4-Dioxyumtsii.uro (= Kn.ffewure) 

·xo 
I 

HO-Q-cH=CR-COOR 

205-!!15 Emeti.ndi.hyd.rochlorid 

206-!!15 p-Cum&muTe (= tra1111 4-0~-zi:ntsi!.um) 

. Eutekt. Temp. mit 
· · Dicyan-

S&lophen diamid 

173 175 

171 175 

183 151 

156 154. 

183 152 

163 197 

Glae­
pulver 

1,5484 

1,6353 
1,6231 

Temp. 
•c 

2zs_:..230 

218-219 
24..2-244 

;J.'f 

1,5897-
1,6011 

1,5299 220-223 

1;4683-,;-
1,4584 · 

1,6011 / 216 
1,15897 239 

l) 

152 tr. 122 tr. Zersetzung 

HIS 159 Zersetzung . 

152 130 Zersetzung 

165 152 1,5700-
1,5795 

. Besondere Kenmeichen 

Ab 13()11 B!Attohen. ·stabi:hen. Gleicb-i 
gew.: Stengel. Rauten. Ent.am 11phA.ro•i 
lithi.ach. Breohungsindex durch Zer-! 
eetzung emch~ert. _- . 

Ab 165°.Na.deln. Balken. ein.zeln und in 
Buschem. Gleichgew.: Ba.lken in grim• 
gelber Schmelu. Polymorph II ZlJ<l, 
m 196° {87). 

Ab 160" Trtipf'chen. ILUII denen BIAttcb.en 
und gebogene N rideln w:Lchsen. Schmib.t 
unter Gasblaaenhildung und Braun• 
farbung. Brech~emdex erechwert.. 

· Ab 13()11 Komer, Priemen. Gleichgew.: 
Kilmer, Spielle. Schmelu entarrt 

.glaaig. .. 

·!·•·:·. 

Baim Schmelun•Gaablaeen. Gleichgew • 
trig: Korner. Erstant zu grobem.)lo-
saik mit zum Tell isotropen Kriat.a.)Jen, 
optisch eina.chaig, nega.ti'l",fs ·: 

Ab 200o kurze Priemen.. Oleichgew.: 
Priemen. Balken, Stengel. Schmeh~ . 
gelb. Erst&rrt glasig. 

Erweiaht langsam. Schmel:r.e b~un. 
Erst&rrt · glo;sig •. :r.nt. Sa.lophen n = 
l,6010beH03-l05°, l,5S08 bei 146° bis 
149°. Wiuerige Losung gibt nur gJ113j •. 
gen Riicksta.nd. .Aus A.lkonol (:r.wischen 
Objckttriger und Declq;laa) Nn.deln 
mit 11' Lings· (etw& 1,55); eie zerflieBen 
bu.Id =ch Abseugen des Alkohols. 

Gelb. Ab. 175° Tropf'chim. Schmilzt un-; 
ter Gasblasen und Braunf'arbuni;. In • 
Paraffinab lllO"GaeblaseninKristallen. j 
Am Allwhol 'kleine, nWli;ef'ranste Pris­
men (Losungsmittcladdul.t, in Pa.rrul'in ! 
Umlngeruru: a.b 70") und klcine, brcite · 
Lin.sen und Rosett.en, echief' 11usloschcnd. : 
,-• iiber l, i4. 

Emeicht sehr le.ngi,am zu :zAher gelber. 
Schmche. Erstllrrt glwrig. Bei 150" I\W• 
gelcgt, teilwei.ses Schmelz.en d. Hydrates. 
l\Iit Sa.lopbcn n = l,S700 bei 15:!-155°, 
1,6011 bei 1S1-1S4°. In Paraffin 
eehmilzt d:i.a Hydmt trig bei S0-90" 
zu :r.l'.her ?lla.sse. 

Ab 1600 Prismen. In der Schmelze Gas, 
entwickla.'lg. A us Alkohol 2 lfodifikntio­
n~n: Sphii.rolithe und Stcnl!el Il, bei 
Erw:irmcn limwandluni;, Riu:ten und 
rrchtecki;:f> P:i51llen I, lct.ztt're lr.1cist 
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Substu.m 

.,,;., 215 Iaobomeol 
::,,, 

H1C-C(CH,)-CH-0H 

I ~(CH.). l . 
H,WH H, 

215 Di:i.cetyl-t.etrabrombremcnt.echin 

215 Anthracen 

Br OOC-CH1 

B◊OOC-:CH• 
J!r ir 

Eutekt. Temp. mi~ 

SaJophen ~~t 
-148- -185-

(125) 

160 148 

175 . 205 

!206-216 M.ilchzuckcr ( = Lactose) 187 163 

HO-ar,-CH-{CHORJs-CH 
I o--''-O 

HO-CH,-CH-tH-{CHOHJ,-CH-OH 
I I 

195-216 Spa.aminhydrooblorid ( = Dibenz.ylsuccinat 
+HCl),, 

168 162 

Gia.a. 
pulver 

1,5403 

Temp. oc 

237 

351 

Besondere Kennzeichen 

Ci.mpb.ergerucb.. Ab 400 isotrope Sterne, 
Secbsecke, apater wa.benu.rtig. Eutekt. 
Temperatur im Film beatimmen, (mit, 
inata.b. Salopben 1258). Brechungainde:r: 
der iaotropen K.riata.lle eiwr. .1,51 (in 
Zedemol liislich). ! 

Ab lOOo Blattcben, Ra.uten, Korner. 
Gleicbgew.: Priamen. Emt&rrt sphiLro­
lithiscb.. Eventuell umkriat.allisieren &WI 

Chloroform + .A.lkohol mit Koble. 

1,6231 218-220 Ab lOOo venchiedene Sublimate, api.ter· 
1,6126 240-242 Stra.Benpflaster. Mit Pikrinaiure roto • 

,:J..:Z- Verbindung, (liublimiert in Stengeln: 
bei 1300). Brechu.ngain.doz m,lt grollem · 
Deokglaa oder in Silikon!ammer. I 

1,5000- Schmilzt unter Gelb!i.rbung ad-Gae-, 
1,5101 blaaeo. Eratarrt glaaig. . · <.,,;, 

Zenetzung 

Q-cs:.-0oe-cH,_-eH,-eoO-CH,D _+ s:01 

Ab 180" Triipfchen., schmilzt trig, Briu­
nung. Mit. Salophen n = 1,61.28 bei 
93-95°, 1,6011 bei 127-1290.Aaa.Alko­
bol viclflAChige K6mer und Prisme.u.. In 
Nitrobenzol erhitzt bei Abkiihlen IOCb.s­
eeitige Pri.smen mit a' lings nahe l,55, 
(),' iiber l, 7 4). . 

216 . N•-.lthylsulfanilamid 

215-217 Roma.tropinhyd.robromid 

R,C-CR-----4CH, I *-CR, dH-0-CO-CH(OH)-C.~ 

R,6-tH---1dH, + HBr 

179 

172 

- 217 Eldora!(= 6-Fiperidino,5,ii.thylbarbitursaure) 156 

205-218 Cinchoninhydrochlorid 

C.,H.,OX, + HCl + !? H,O 

215-218 ConiinhydroC'hlorid 

~-C,H,~HCI 

132 

155 

174 

14i 

189 

119. 

122 

1,5502 205:--208 

l,6502-
1,5403 

Ab etwa 205° K!imcr, Stlbchen. Gleich­
gew.: rechtwi.nkelige Stengel und Pria­
me-11.. Schmelze kristallisiert fast gla.s­
kla.r. Bei etwa 1800 Cmwu.udlung mit 
F. l9S0 ; na.ch neuer Umwaudlung 206°. 
Sclton emcute Umwandlung (Reimers) 
(67). · 

· Ab 200" Tropfchen. Schmil:t unter 
leichter l3raunfii.rbung. Erst.arrt gl.uig. 
Mit Su.lophen n = 1,5502 bei 160-151°, 
1,6403 bei 178-1800, • 

1,4842 204--205 Ab 14QO Stengel, Frismen, Kome-r. 
Gleichgew.: Komer. Dimorph II 2100 
(siehe nbungsbeispiele). . . 

l,5i00- Ab 5()0 eutweicht Wasser. Teilweises 
l,u6ll Schmel:ten bei 160-liOO. Ab liOO o.n 

Kristalleu kleine stengelii;e Aus'l'l"iichse. 
Reichlich Tropfcben. Schmel.z.e i;elb­
braun. In Parnffin ab 1200 Dampf. 
blasen und Triibuni; oder Auffosen.mg. 

1,4584 179-182 Ab 1300 feine :Xndeln pinsel- und st-ern­
artii;, spater ,·erfil:tt.. Gleichgcw.: Pris-. 
men, Dalken. Bro.unfarbung. 
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~ 

354 

1-·. o C 

._;- 220 

~ "rer­
flilcht. 
ilber 
220 

(265) 

22:! 

,=::' 2:, 

1 

Subata.nz 

Pentachlortoluoi CR0 
'1· 

.~~ 
.· .( 

11:Bromben.zoesaure 

Br-_0-COOH 

.()--cooH 
v-coo:a: 

3-0:ry-2-11&phthoe!Aure 

~OH 
'\ ,/7" :a: 

1>-Sul!osalioy lslure 

COOR 6-0H 
HO,s-'\) 

+ 2H,O 

Eut.ekt. Temp. mit. 

S l I Dicya.11-
a op ien ,· diamid 

177 181 

175 tr. 184 

171 

160 153 

126 100 
(+H,O:. (+H,O: 

100) 100) 

i::-220-224 Conteben 187 193 

:: <":'R.-rl"\-~~-~-~~-CS-~"li, 

Glaa­
pulver 

1.5~ 
1,5299 

l,6011-
1,6126 

Temp. oc :Beaondere Kenm.eichen 

Ab 700 Nadeln, apAter Stml!enpflaater. 
Ab 1700at.s.rke Verl1iichtigung. Schmilzt 
unt. Gaablaaenblst. Bre1:hungsindex in 
Silikonkammer. Bei 170" eublimiel'91l 
lange Ste~l. Anflachen abgeschrigten, 
Stengeln a (lAnga) etwa. l,56 (liislich I),· 
y\1;74. ' •, ! 

1,4936 2'16-278 Ab 800 N&deln. ,gebogene Bliittchen.' 
F. mid Brechungaiwie.ic nur unter 
gro&m Deal.glaa oder in Sllikon­
k&mmer. Gleioligew.: Pl&tten, Swigel. 

1,4842-
1,4683 

1,5795-
1,5700 

l,5403-
1,5502 . 

1,6598-
1,6';15 

Ab 1600 11Ch6iie · KIimer und Priamen. 
Schmilzt . mit hefiiger Ga.sbluenblg. 
:Bei Wiederholung 11inkt F. wegen Um­
wandhmg in , Anhydrid. Brechungs­
mdex nur 'IJllter groilem Deckglas oder 
in Sililwnkammer · (im geschlossenen 
Rohr F. 1910). Aua W88!1er a.m Objekt­
trlger Rau.ten (KAntenwink:el 93°). 
Aualoschung fa11hymmetrisch. y') l,74, 
a' etwa. 1,40. ln Anilin loslich unter Ab-
11cheidung von 'Na.deln und Lillscn. 

Gelb. Scha.rfer Geruch. Ab l 75° Kamer. 
Gleichgew.: Kornez. E?'lltarrt 11phii.ro­
lithillch. Dimorph. 

Zwillchen 100-1100 teilweillea Schmel, 
zen des Hydra.ts und Wiedererst!Lrrcn. 
Bei 1000 neuerlichea Schmelu:n 1111c 
eofortige Wiederkristallisa.tion, Be: 
Schmelzen Ge.sbla.sen. In Paraffin ho­
mogenee Schmelzen bei 105-110". Fw 
Brechungsinde:r bei 12()0 troclmc:n 
Brechungsinde:i:: gleich ne.ch Schmelze1 
( 1,5403, no.ch zwei Mi.o.uten > 1,550::? 
eteigtweiter. 

Schmiht unter GMbwsenbildun:; unc 
Bra.unrarb~. 
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. i I ::::::a:m_ :mm::n ---
355 

S
:Eulten.h TeDi~;.!1:;.t Gla&- Temp. Beaoudere Keruueicben ! 

.. · . a. op en · cliamid pulver ° C I --------~------------;;;;..;..=--------~:--:-'."".'.""~--==----:---~-
F.°C Subetam 

22 -& DiAt.bylm&lon&mid 181 177 1,4339- Ab 120"Nadeln. Kam.er. Starke Sublims.-
C.X..: ,.,co-NH, 1,4684 t.ion. Gleicbgew.:Komer,Ba.lken.Erstarrt 

. . . "C aphiLrolit.hi.sch. Brecbungsindexbestim-
C,H.; 'CO-ll.""B:1 mung wegen Fliichtigkeit erecbwert.. 

213-226 /J-N a. phthy la.minhydrochlorid 
Ver• 

fliicbt. /V'-(~ ·w-xH, + RC! 

222-:?25 l!eso-inoeit. 

215--225 Yohimbin / . 

. I i N 

~ NH 

215-225 Schleimall.ure 

225 

o:e::e: ::e: o:e: 
uooc-d-t-°6:.-~-coo:e:. 

11 bnb:e:11 

2,4-Di11,mmo-6-phenyl-l,3,5-tria.z.in 
( = Ben7.ogua.ne.m.in) 

N 

R,N-():c.H. NVN 
1'."H, 

' OH 

Ruto=l ( = 6-Methyl-li-pheny!barbitursAure) 

C.H., I' CO-:=:-.""E, 
C CO 

CH1 / 'CO-~"H / 

224-226 Novalgin ( = l-Phenyl-2,3-d.im~thylpyra.zol, 
on-4-methyla.minomethansul::onsa.ares 
Na.trium) · 

CH,-C e-:::,;(CH,1-CH,-SO,Na. 
I I 

CH,-N-N(C.H.)-CO 

2!?5-2.."7 Ergo:i.:tln 

C.,R8 0,~, 

174 143 

179 173 

175 196 

171 

175 20.2 

183 

160 HO tr. 

-~H,O 

195 

Zereetzung Ab 90" Secheecke, sehr st&rke Sublima­
tion.. "Ober 200C Umwa.ndlung in Roaet­
ten und Stengel (sehr cha.ra.kt.eriatiscb). 
Emmtiotroper Up. 188°. Schmelze 
duat.errotlich. Schmilz:t. unter Zer.iet­
zung mit Ausscheidung a.niaotroper 
Qua.dra.te. Unter gro.Bem Dcckgla.e oder 
in SilikonkAmmer F. 250-258". 

1,5204 218-221 Ab 14-00 Komer, Prismeu. Schmilz:t un­
·ter Verilrbnug. Wld Ga.sbla.sen. Bre-; 

ch u.ngaindu wegen vieler kleiner Bla.aen l 
erschwert.a 

1,5611-
1,liiOO 

l,4842-
1,4936 

Zenietzung 

l,5204 234 
1,5101 258-259 

1 I'" 

1,5403-
1,5502 

,,,__ 

Zenetzung 

Scbmilz:t Ullt.er Zerset.zung. Schmelz:e 
orange. Mit S1Mophen 11 = 1,5700 bei I 
139-1420, l,15611 bei 170-173°.: 
Gleich na.oh Schmelz:en Breohungaind.ex 
(l,5611, nach em.er Minute ) 1,6611. 

Schmilzt trig mater Zenetz=g 'lllld 
G&Sbla.sen. Breohungamde:a: wegeu hef• 
tiger Gaabla.aenbildg. erachwert. Gleich 
na,.oh dem S!)hme.lzen (l,4842, ateigt 
ruoh an. 

Ab 150" Komer, Rechtecke, Prismen. 
Gleichgew,: Reclitecke, Prismen. Bci 
2100 sub!imieren kleine rechtwinkelige 
Prismen. a' etwa. 1,66, y ) 1,74. Wenn 
in Schmelze RuckstAnde, umsublimie­
ren bei 2100. 

Ab 1500 Na.deln, Stengel. :Bln.ttchen. 
Gleichgew.: Stengel. SpieBe, Vierecke. 
Ersta.rrt sphnrolithi.sch. Dimorph ll 
2()00 (90). 

Ab lOOo entweicht Wa.ssl'r • unter 
Triibung. Schmilzt unter Gasbln.senblg. 
und Bra.unflrbung. Nach Schmelz:eu 
Brechungsindex ) 1,5403, na.ch ei.ner 
Minute (l.5-403. In Pn.ra.f!i.n Da.mp!­
bla.s~n a.b 150'. In Wo.s.,er leicht loslich, 
nus ubersnttigtcr Losung flAchige Kri­
aulle oder Sphirolithe. 

Schmelz:e dunkelbraun. Aus Acetou 
oder Alkohol fa~e Stengel (rhombillch) 
~ta li!.nga.c = 1,575, /J (qu~r) = 1,580 
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356 

P.•.c. 

:: . !27 . Adipll:IM urea.mid ' pi , . i83 

2'."11,...;.c~crJ;:..'.:c0-xR. 
:·~·- '.'!.. . 

176 , 

228 COOR COOR 167 
. .. I, . • _, . 

.0-0 
2!?S 160 

!?!?S Rexa.chlorbemol . Cl 179 

).'"H,-CO-X3-';H-~'"E 159 

i co 

171 

li9 

161 

186 

l,4339-
1,4584 

1,4339-
1,4.SSI. 

1,520-i 
l,lH0l 

Temp. 
•c :Beeondeni Ke=eich1112 

Ab 1800,Nadeln, Stea.got Gleichgew.:. 
· Priemeii., Ilia.kt ·a.b. Ersta.irl zu stra.hli­

gen Aggrega.ten. In .Al.k.chol kaum l!is­
lich (St.i:~em. Kimler). · 

· Ab 1'wi'iBllt~heu, a.nfa.ng11 B.r.uten, 
epAter. ver:r.errt. Gleicb.gew.: Plll.tten; 
fliichtig. El'lltarrt :m Pla.1:&.en. Aue Alko­
hol am Objek:.ttri.ger Sechaecke und .Bo-
aetten._ • 

. Ab -1700 . Sccha.ecke. P-M1ten, l,>rismen. 
Spat.er · Stra.Benpf'laater. Gle.iohgew.: 
Se~ko, Stengel. · 

l,5i95 216-217 Ab · etwa. · 2115° ~e achiefwi.nke!.i;:e 
1,.5700 241-242 Krista.Ile. Erat&m glwg. Kr...st.allisiert 

,la.ngaam bei En-wmen., F. 21.2", d&n.D. 
~ > Umwa.ndln.ng und l!". m-(&imaa)(67). 

l,5101 219-!21 · Ab 15()11 Blattchen. Komer. Gleiohgew.: 
1,5000. -240-24-l Pmmen..·Kom&"; 

d"'\ 

·i 

1,5502 217-219 Ab lSOOBIAttciien. Ke=. G!eichgew.: · 
1,5403 2"4-246 :rechtecltlge Blittche:i. Polymorph II 

.;J. 'J 224°; m 2120 (32). i 

l,5S9i­
l,6l.!?6 

., 

Rii.ufig rosa. Terl'llrbt. tim.sublimie."'eD. · 
bei· 220'. Ab 160" Nadcln, BJ.at.tchen. · 
Bci 1750 t.eilweisel Scbmelzen. Gleich-. 
gew;: Platt.en, Nad.eln. Brechun~bdex: 
a.uch mit gro:";em Deckgla.s oder in : 
Silikonkammer s~wieri;. ' 

're=::.;. l,5!'.?99 !?.50-255 Geruoh. Ab PO" :Xadeln, Stf.beben. 

173 

Dichte Sublime.t.io:n, e::iiter Stra.llen• 
pflAster. Scb.milzt u::i.te::: rascher 'r er- • 
fliichtiguni;. B:eeb.~'"llindex aucb. :mit 
grollem Dec~la.s ode: Silli.o::i..kllm:=er 
echmerig. Bei HiQG s~bl.imieren Ste:ii;cl, 
oft. et.ark gekrlm.:::lt, a' (!inp) etwa. 
1,55, ,,. ) 1,74. 

Ab 200o Prie1:1en. a.b ~300 schmel.zcn 
cinige Krista.lie :i:u brau.nen Tropfon. 
lillx::i.Ahliche z~:-se:z=i; und \"e:koh­
lu:!o, .Krist:i.l~ste bis -abe: 30()0 • .A.us 
Alkohol ~a.de!::., If.a.;, c:' {= Pl etw:i.s 
ii~:' 1,66, ;,' ) 1,74. 

Ab ~OOC TrO.b:::::ii;, a.b :.::511 Kochen in 
K..-istalle:n, Brii.::::i::::::: • .Aus he.:.3er \',"as. 
~e=l?sung ~:;:.tecke. a' 1.50-I,e:C: 
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!!25-!?30 Homs.tropinh:;d.rochlorid 
i' 

c .. ir .. o,N + HCl 

f.c.teh. Te:::::. :::m 
~:::e:1 t~· 

l!7 

I93 

Glaa­
pulver 

l,5203-
1,5101 

Temp. 
•c 

ZersetzUllg 

357 

Besondere :Kenm.eichen 

.Ab 1700 Bl1tt.ch11n, aphli.roli~. 
Gleichgew. trig: Sechaecke undLeis;en. 
E!'llta.m glwiig. Mit S~ophen n = 
l,5502 bei 150-151°, 1,6403 bei 
178-lBQB. 

Rot. Ab 215° ni.m.mt die DW"ch.&ic:.tig• 
keit.zu. Schmil:d, ullScharl. Gleichi;:ew.: 
sehr t.rag; 1chiofwinkelige Pla.t:er.. 
Schmel.ie rotbr&uu. Ga.ablaae11. Aua 
Aceton rote R.echtecke I, gelbe _den• 
dritische Aggrega.t.e IL 

_:,_ ______________________________________ ___,_., 

215-230 Kryptopm 

2-~230 d-.Argi.ni.n 

H.N-C-::-.'"lr-(CEJa-CH(!-."'Ra)-COOH 

lhi 
!?20--230 Semioxa.ma.tld 

232 Pentachlo:l!.::ili.:l. 

' Cl 

234 Dehydroc;::cisJ.i.re (= 3,7,10-'Ir.ke:o-
chola.os!.ure) 

c •• :er •• o. 

!?00-!?35 Hydrn.sti::.::..':yc!.-ochlorid 

C11H,.O1X -:- E:Cl 

!!35 Phthalim.ic. 

loo 

164 

186 

16-5 t:. 

17(• 

l!S 

1S4 

l,M03 219-221 

. Zanieb:Uili 

l,5101-
1,5204 

Ab 1951 kurze Prismen. Gleich:i:ew. 
wegen Zenet:uwg nur lmn eimtollba.r. 
Mit. Salophen ll = l,5611 bei 1~166°, 
1,5502 bei 192--194°. 

Eratam glaaig. Mit s;._iophen n = 
1,5700 bei 118-1200, l,5611 bei 
152-154.9• 

Zwiechen SOO und OOo entwei.cht W ~r • 
echmilzt unter reichliohen Gs.sbwen 
und Braumirbmig. In Para!iin b.ho:::io­
genes Schmehen bei 101° ('ITT!ni; 
Sohmelze). · 

Ab 1600 Nadel.n, Ne.delbiischeL Di::hte 
Sublimate. Schmilzt mit hefticer Ga.,, 
blMenblg, Breehungsindox sel:: se:::we~ 
bestimmbar, well raech At-sclll.'idc.q 
reichlicher kriimeliger Ma.sseu. Bei !?0,:,0 
aublimienm Stengel und lange Ri:o:::.bo­
ide mit. a' etwa l,48, ,-• ilber 1;;4, 

1,5502 246-244 Ab 800 Nadeln, ab 1700 Stra.llenp!'lMter. 
Verf'liichti.gt. Schmelze erst.am zu d:m­
nen Plntten. Brech=gsindexb~im­
mung mit grollem Deekglas oder Sili­
konka.mmer bei sinkender 'I'emperat-l:!' 

· · (schwierig). Boi 210" 1111blimiere:1 l.a.::l;;~ 
Stengel; an flscben, schr.ii.g bep-e:::.zte:i 
Stengeln achic!e Ausloschung {5~; c:' 
zwischen 1,53 und 1,55, ,-• ) l,i4. -

l,4S.:!?- Ab l900Tri:ipfcheu. Gleichgew.:Xa.cleb. 
l,4!.136 sillkt ab. Ursubstanz fl.iche Stenirel mit 

c' zwischen l,53 und l,57, y' :;i.-c:::.0:-11 
l, 55 und 1,57, 

Zersetzllllg Schmil:t unter Bman!hrbun:. l!'· 
Sa.lophen n = 1,5794 bei l!?::!1:_:;-::,:, 

1,5700 bci 1500-15:!0· 

l:~ :~. 1,52(14 242-244 Ab 110" Kilmer, Prismen, Pla.::e::.. 
Stnrke Sublima.tiou. Brechu:i:!:::.tl~x 
nur in Silikonlmmmer moglic!::. Be: l ~,:.a 
aublimieren Recbtecke mit c' e~Ta ! . .'.:3 . . . . .. . 
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358 

220-:?35 ~i::piiosp~ 

C,.~01X + ~1PO~ .. 

Eut.el.L 'Iemp. mit Gl11,11- Temp. 
Salophen ~~- pulver ° C 

186 

1,5700-
1,5811 

1,5611-
1,6502 

Beaondere Ke!l.ll.Zeiohen 

Ab lSOo wenig Xa.deln, Spielle. Gleich.: 
gew.: St.engel, P:rismen. Scbmelzei 

violett. I: 

· Sahmiht unter Gelbfarbung und Gas­
blasenblg. llit· Salophen n=l,56U bei 
168-170", l,550!? bei 201-203°. 

163 -173- 1,4936 ~ b--Ab 95° Na.dcln, Spielle, Ba.lken; spiter 
-"Zr.t-af.4 St:rallenpfla.ster. Gloicbgew,: Komer, 

_Stengel. 

160 u. -150- 1,4936 240-241 Ab 116' :Blattcben. Na.deln. Stengel. 
Starke Sublimation. Gleicbgew.: i:ugo­
apitzto Pla.tten (gro.Be;e Deckgla.a). 

232-2:r. .!z:i,e~' ( .,,.,,vm~: BJ-b;drochlmid l 8' 142 Zemet:ung Geruch. Ab 2!!S--:-230D brauno Venu.r• 
bung •. Schmil.t 1~m unt. Gaabla.• 
senblg. Sohmelze bro.un. Leicht liialich 
in Wasser; am verdiinntem Alkohol 
lange Na.deln, ·achiefe Aualoschung 
16-200,y'linj;ll. 

·:,::V~·-'C"-~ --s ~i'-~-'-C-CR. 

:s:~e-:f ·~~""l!.Rb b-cR.-CB,-OB'. + HCI 
, ~N/ '( 

3-(4-.!:et&minobemo!aml!a.mino }bemo::ili:ril 180 

°" 

!?3S Dil:::tet.hyli;lyoxim 

E:1C-i:=N-OR 

H,e-,:=X-OH 

238-2-10 Apoat:-:>pinhydrochlarid 

E:1'.:'-".:H-CH, 
' :; --OH, CH--0-CO-C{ =CE. \-C,:I. 
I 

H,C-".:H-CH, + E:t.:l 

!:36-2.:.".! SU.::a.:::hylcll::u:in (= Z-Si:!:e.~yla:n.:.::.o­
-4•::::~:bylpJ-::iJ:l.idi= = Si:!fa.:::ieraz.il: = 
~r::.cil) 

CR, 

179 

167 

195 1,5611 130 Gleichgew.: Prismen. Kamer. :Enturt 
1,5502 1116-156 glasig, bei Erwlrmen aphl.rolitbiach 

oder f'&cher&.--tig. 
J.tr 

187 (l,4339 Ab 800 Xa.deln, Stengel, ab 2300 ra.sohe 
Vcrfluchtigung. Fur F. i;roOea Deckglaa. 
Schmiht unter Zerset:z:ung und Brn.un­
flrbWlg. Aus Alkohol Rbomboide und 
geriefte Kamer, zulettt Na.deln. Inge• 
rieften Komem a,' kleiner 1,44. y' lliinH 
der Riefen)) 1,7-i. Gefiirbte lletu.Ukom• 
plexe, Ni-Salz rot. 

147 

179 

l,5403-
1,5299 

1 ,5011-
1,5502 

Ab 2200 Spie1le, Stengel Schmelze gelb 
bis braun, e:-sta:rt flnsig. Mit Slllophen 
n = 1,5611 bei 146-152°, 1,550!? bei 
176-179°. 

Ab et1'1"a. lOOo t'mwa.ndlung. Teilweilles 
· Scbmelzen bei 20So. Scbmili;t unscb1i.rf 
bei 236-2-U0

• Gleichgow.: R:i.uten. 
Erstarrt i;lo.eig (Etimer.s) (67). 
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359 

Eut.ekt. l'cmp. mit 
SAio- Dicyan• Phenol- Beaondere Ke=eicben 
phen diamid phthsJein --------------------.!:.=;;.__......;;;.__~;....,1--------------------1 
158 155 tr. 222 Ab 120" Nadeln. Blittchen. Stengel. Dichte Subli• · 

.243 

~'"::::---:"'O OE: 00-~""H 

ev cL.o-CE co . ' 

~=£-CD 00-~""H 

a-Bemil~ 

~ 

a--(J'-COOH 

244 Sul:a.cet=r.-;.:izni ·;= !-s-~.:-..,,,,:---:-:a.:::wio-
4,..=~~""..;., ... ~ == ·::-~~; " 

Clie-C-S 
~• I 

EC c-::::-s::>.-e;s:.-!.a_ 
V 
~ 

230-245Ri~ 

Op:OC.::.::.:::.~.::..-:,•'-"::::::ii 

C.,:S:,.':',~~. - ::::-:: 

l8i 

178 

173 

157 

181 

liO 

185 

175 

162 

204 

168 

193 
(178) 

139 

130 

185 

16!! tr. 

· ma.tion. Gleichgew.: Bls.ttchen. Stengel Dimorph 
(59). Brechungsinde:a: der S,ohmelze zwiachen 1,6000 
und 1,4937. · 

190 Oft rotlicb venarbt. Ab 1400 entweicht Wasser. Ab 
200o Komer, Rhomboide. Schmilzt unt.er Ga.a­
b!Jwen und Bra.unfarbung. In P~r&ff"m 11.b 1100 
Da.mpfblaaen. :Be.i 128--130" teilveise inhomogenee 
Schmelz.en unter Braunfii.rbu:ig. Bei 1800 sublimie­
ren k.leine Rechtecke und Rhomboide. a' in Recht­
ecken zviscben 1,65 und 1,56, ,-• in Rhomboiden 
) 1,66. In Anilin leicht loslich. 

239 

225 

Ab 2200 Na.deln. a1111gezackte Stengel. Scbmilzt 
unter Zemetzung und Gaablaaen. Schmehe br~un. 
Bei 23()0 ■ublimienm auagezackte, schwa.ch aw.so­
t.rope Stengel. achie!e Au.aloachung. ,-• lings, ci' 

wenig ilber 1,66. ' . , 

Ab 700 ::!\a.deln. Prismen. Dl&ttchen. SJ)Ater Strs.­
Jlenpfhster. Ab 2.."0" ata.rk flilchtig. Gieichgew.: 

. Rauten. Bnw:uarbung und Zenet.zung. :Be.i 200o 
aublimieren Rhomboide mit 110hiefer Analciachung 
28°. a' etw& 1,4'., y > 1,66. 

220 Ab 220'3 zersprin;cn eim.cl.ne Kriat:!Jle. Scbmil:r.t 
unter Brnunfarbung und Gubluen. In Paraffin 
ab 240" reicblich Gll,Sbluen in den Krist.alien. Aus 
hei.Ber Waaserlosun.; recht.wi.nkelige und DeChs­
aeitige Prismen mit gerader Aualoschung. diinne -
Secheeob mit achiefer Aualosehung. Durch Anili.cL . 
r.ersetn und Terf"arbt. In o-Toluidin Zera,tzung: 
und Trop!enbildung. Alle B.reohungeindices unter i 

1~~ ! 
192 Bitter. Ab l~ reichlich Tr6pf'ohen, r.b 200o klei.ne 

nadelige Auswuchae an der Substa.nz. Scl:u:ncl.ze 
dunkelrotbra'Wl. Ga.sblaaen. .AU!!I Wasser kun:e, au• 
Alkohol mittelgrollo.Priamen. die aich bald tribcn. : 
In Parafi"m e.b SOO Gnsblasen. Ein:r.el.ne Krir.3.lle 
erst Umlai;eruns nb 1300, Priamen allll Wasser a' 
zmscben 1,51-1,53, y' > 1,6G. 

216 ~b ctwa 600 Umwand.lW?,g. Ab etwa 230" kleine ! 
Nadeln. Stengel, BIAtter. Gleichi;ew.: spit:z:e Pris• . 
~en. Erst.irrt, gls.sig (Reimers) (67). Brechungs- : 
mde:a: der Schme!%e r.nchen 1,6229 und 1,612S.' 

188 Gelb. Ab 200o -rielt Tropfchen. Schmilzt. unte:­
Bra.unflrbung '1::lC. Zerset:::ung. Bei Verdunsteu 
e.lkoholiacher Losung aniaotrope Maasen, die e.b 
1100 erveicben u:id langaa.m Scheiben bilden bis 
.?uoso.ik. Bci 1300 aufgelegt, wird 11.nisotrope Flussig­
keit snfort. iso<;ro1J =d scheidet &kelettierte Rautc:i 
ab mit a' in ku.-zer Diago1U1,le. 

100 tr. 222 tr. Ab l if!' 'Iropfchen. Sintert bei 240-2-&So zu :z:!hcn 
'Iropfen cit e.nisQtropen '.:lfo.ase:i, die sich ab 290" 
zu loscn begi.n.t!er.. Bei 3100 a.lies i.!!otrop. Gi.sbla.aen. 

204 222 Ab 1300 '\"emchiedene Bh\ttchen. Dichte Sublimll.­
tion. Glefobgew.: St:aGenpf'la.ster. DrechuU£Sinde:r: 
de:- Sc!:unelze 1,5:m: bei 254-255° (~ilikon.l.a::i­
me:). ~i 150" s:.::i:i::::ueren gelappte Ste::-ne und u:i­
re;;elmii.llig~ Pla.tr~n mit a' et.vs. 1,59, ,,.· etwa. l,i4. 

165 Ab l i 5" Ii'.or:ier. ll:A ttehen. Sch m.ilzt unter m!!!i~en 
Ga.sbl.a.aen und B:e:..::ui::buns. Brechu:::.3inde:c der 
C' .. '1..-.'- ... --•=· .. •~--, :=-.-.nn ..... .l" .. ,,...,, -
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360 

F.°C 

2-&7 

2S9 

.·::~-:n+,;c. 
o.;.c · 

.. ,. !• 
XH-C=C• 

~Diphenylglyomn 

-~='.::~)E 

··0-t=~JH 
240-250 e:~a.phtbyla.minhfd.'"Oci:.:ri: 

terfl. 
250 

=-~ rv-\ 
l .l ; vv· 

· · E11tekt..-Temp. mit . 
Sa.lo- .. , Dicy&11• Phenol­
phen diam.id phtba.lein 

Beaondere Kenmeiohen 

186 208 238 Ab. 1358 Nadeln,, Prismen. Gleicbgew.": l3a.lken, I 
·SpieOe.".'. Erst.o.m . apbarolithiach; meist inst.a.bile; 
llodirikat.ion: mit; eofort.igcr Umwa.ndlu.ng. Bre• · 
chungaind.e.x cl.er Schmel.ze 1,6010 bei 246°, 1,5898 
hei 271-27a9. 

164 19!! 

180 160 

164 177 

177 ·201 

-160- 208 

151 

180 190 

176 175 

I 
• I 

Ab 200'\ Tri:ipfchen. Schmel.ze gelblich. :Erst.a.rrt 
glaaig,i(! '., .. ' ' ' . 

· Ab l5CJA:Nad.ehi. Blii.ttchen. npii.ter verf"lhte Aggre-
. gate. Gleichgew.: Ba.lkeu., Prismen. sin.kt roscb ab. 
Schmel.ze bra1111. Awi kaltem Al.kobol Rau ten (500),. 
Sechaec:ke oder f'lachige ·'Aggregate. In Rauten a' in; 
la.nger Diagona.le.11' etwu uber 1,57,;,'kleiner l,62.j 
(h .Anillii1lislich.) Aua heillem Alkohol RechteckB 
mit;_ cs'. etwji-J.~2. y: etwa 1,66; .. · 

218 Ab 200" Nadeln. Stibchmi. Gleichgew.: Eal.I.en. 
Ent:.rrt 11pha.rolithisch: · '" Brecbuni;si.nde:a: der 
Schmel.ze 1,.5700 bei' 252-~0, l,6611 hei 277" • 

. .-.: .. ,·:·-. 
214,. Ah }5()11. Nade~. Priilmen, Komer. Gleichgew.: 

Stengel/:Xadel.a.. Starke ·.Sublima.tion erachwertl 
Gle_ichgew •.. und Brechung_Bindox,_ 1,5403 · hei 245°1 
his· ·!?508 .(Silikonkammer·•,cider ·•grone.. Decqw). 
Aus hei.Bem · Alkoho! .Stengel,; A' immer.lAngs. et;waa• 

.. hoher 1;6%,, ,, in °breite.ren,Stengeln ) 1. 74. I 
235. Ab 140" K&dehi; ,Konm.-BL\ttchen. Ga.sbiuell.! 

Brechungzinde::a: der Schmelz.ai-1,5101, 1,5204. Aus 
Al oho! auagezackteKriBt!llle,,-' (l&np) l,(i6-l,74.,­
a' ei,ira 1,63. 

162 Ah 1!!01' Pmmen, N&deln. Sehmelze ba.ld bfflun.: 

236 

Hl3 

Brech=.,--si::J.dexder Sohmel.ze 1,5611 bei245-247". 

Ab 180" N&deln. Spielle. Schmiht unter Br:i.un-. 
fub=g und Ga.sblasen. Brechun~indeic der 
Schmelze z:,rlschen 1,5302 und 1,5611 wegen Gas­
blal!en encb:wert; sinl."t 11.b. :Bei 24ot' suhlimieren 
dim."le, !kelettierte P!etten mit a' und ,,. fiber l,66 
(( l,74), Am Alkohol Rs.utan. 111 und ,-• ebenso. 

Mei.st rotlich verfarht. Geracb. Ab 110" Bllltt­
ehen, Sten;-el.· Sc:hmil:::t unt.er Verfliichtigung und 
B:-a..i:.!iirb~. In Silikonkammer hAufi:; a.b 23(1C 
(nic::.:: i=erl) C'.mwo.ndlu.ng in SpieBe mit F. 270" 
bis !?'.:'~ und Verfluchtigung. Bei 1000 aublimieren 
E;"..strei!"te P.echtedre, a' mngs. Brcchungsindex 
::wi.sc!:ei:. l.CiCi und l,74. Dicke Rechtecke mit Aus­
t:itt cl'1!:e~ B:.sektru, kleiner Acb!!cnmnkel. 
S:a.rke Dis?Crsion. 

Ah SOC iso::rope Korner, mei!t seeweitig. Spiter 
StraGe::ipfi.u!t.er. Verflilcht~t bill !?500 ~ollstAndii;. 
Bre~:1~-si!lde:r; dcr Lo0t.ropen Korner l,62 bei 
76-;'7" (o:.ne nmde Deckpla.tt.e best.immen!). 
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·361 

Srbca:n 
Ei::;e.l,.~ Tecp. mit 

Salo- Dic'l"'a:l• Pbenol-
pben dm::nid pbtbe.lein 

lloaondere Kei:i.=eiohen 

l,l ISO tr. 235 

~01 NO, . _y=>-~ 
o_s- '- ~:1 ~ No. I 

Gelb. Ab 200o Korner. Schmilzt unter Braun-I 
fil.rbung und Gasblaaen. Tropfenbildung at.art beil 
Eutektikum mit Phenolph. Brechungainde:E der! 
Schmelze zwiachen 1,6126 und 1,6231, wegen Ga.a-, 
bla.sen emchwort. · l 

~ ~ i ---------------------------. ------------1 
185 Hl 230 Gerucb. Ab 120" swke Sublimation. BIAttcben. I 

Scbmilzt 111lter Gelbfa.rbung 'lllld Gasblaaenblg.; 
GroBere 1\.lengen verkohlen. Bei lSOo sublim.ieren · 
Ro&etten und vier• w:id sech.ueitige Platten mit ge-1 
racier Auslliaobung. Krultenwin.kel 87°, !Ange a'. 
Breohungaindex der Pl&ttenzwiechen 1,59 und 1,62., 

---------------------:---"".""""---------------:.· I 
165 tr. Ab 125° entweicht Wuaer unt. "Triibung einzelner ! 163 tr. 130 tr. 

204 

Kristalle. Bei 180" Schmelzen und teilweise Wieder; 
krista.llisa.tion. Zwischen ~230" Schmclzen der 
Korner w:id ADSkristalliaieren "VOil Platten. 
Schmelze brii.unlioh. Brechungaindelt der Schmelze 
zwiaoben · 1,4683 und 1,46'2. .Mit Sa.lophen 
n = 1,6403 bei 151-154°, 1,5391 bei 177-188°.: 
In Pl'll'l!.fi"m a.b 16013 Dampfbla.sen. 165-1680 io-i 
homogen.ea Schmel.zen. I 

225 Ab 2100 Komer, Priamen. Gleichgew.: Platten. 
• B&lken. einkt a.b. Schmelze gelb, enrta.rn glaaig. 1 

Brechungaindu der Sobmeh:.e 1,5203 bei 239-241 °, ' 
l,ilOl bei 256-2588. I 

.. I 

225 Emam tell.II sph.Arollthiach. teils felmtrahllg.i 
Dimo:rph. Breobungainda der Schmelze 1,15700 bei 
2480, 1,5611 bei 2;;o. 1 

· I 
I :--:----:::----------:---:--~---------------:--------------------------' 

2-52-:?M ~ ( = lul'.a:ny:::!1u::ns:off') 187 205 240 Ab 1800 Korner. Schmilzt unter Zersetzllilg m.it: 
-0-:s~ Bildung vieler feiner Korner. Bei 200o eublim.icnmi 

"=" ,.;- .. u.nregelmallige ~iirner, ~ecke, Kna.uel-Aggre-! 
~:O-~'"H g&te. Brecbungmnda 111W1Schen 1,66 und 1,74.j 

--:-:---:::-----------::---:-:-------------------=-=:---:----:--------------' ~ ~ ,...._ ~ 184 205 tr 237 Gelb. Ab 1700 unregelmlU3i.ge Bla.ttchen, dichte, 
· • /," V ·-.,. • Sublimate. Gleichge,v.: nmde Pl&tten. Ersta.rrt :cu· 

Platten. Brechungsi.ndex der Schmelze 1,6483 bei. 
27 5-2".ijO. ~('V"/ 

,_.A,_/" 
~ Ollllili:! 185 :::oe 231 Ab 125° N&dein. Recbtecke. Gleichge~.: Platten. 

B:i.lken. Starke Flilcbtigkeit. Brecbungsinde:x: 
1,5299 bei 271-273°, l,MO:I bei 2-&8-!!500. Bei 
200" sublimieren dimne P.echtecke, y' li.ngs, 
y' wenig ( 1,74. . 

225 Ab 165° Korner, Stengel, i;ro.!le Tropfen (storcn bei 
Eutck:ikum); lebho.fte lnterferenzfa.rbe. Scbm.ilzt 
troi; uuter Zersetzung. Brechun,,."llindcx zwiscben . 
l,5700und 1,5611.N ach ei.nigen ll!inuten f'a.Ilendrei-, 
vier- oder sech.sstrahlige i.sotrope Sternchen a.WI. 

255 t:. Z'llischen 115-1400 entweicht Wasser unt. Trii­
bung •• ~b l':'5° Korner, Stengel Schmilit unter 
Zersetzung. Schmelze braun.. l\Ilt So.lophen n = 
1,5700 bei 156-15"i°, 1.5611 bei 186-lSjO, In 
Paraffin ab 155° Ga.sbhsen, a.b 160" reichlich Ge..s­
b!a.sen; am Krist.alien neuc B!Attchen ohne Scb.mel-
1.e. Fur Eutektikum t.rocklle:1: 
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Subatam 

.,!50-::Z h-a.codlnhyd.roclliorid (.;. Dihydrokodein­
bydzoohlorid) Cli':_N~· .: ·· . 

·,. ··, .. ·.,. ,j, • I .. :.· . 

.,,,... _,, :etrachlorphthai.sAuzeanhydrid 

·Cr 

"]~ "0° . Cl 

:?~7-!:..-:' ·7.7kokoll (= Aminoessigsii.ure = Glyc:.::i) 

'!' !:.54.--;;~ !-"c-Aminobenzol-sulfone.mino}­
pyrimidin ( = Sulfo.di=in.) 

-" 

~ /"S=CE 
::::,"S ~ # SO,-NH-C~ ),: c:::: 
~ ~x-e::: 

!?3~:!::t~• ::: ;ecxial ( = 7,8-Dihyd.ro-14-o:r::'·:.:oa .. ~::::m­
::ydrochlorid) 

CH,-f-~r• 
. 

-~_/ " \.!.El'.:: 
/ '· -~ 

Eutekt. 'l'emp. m,ig 
Salo- · Dioyan• Phenol• 
phen . wam.id phtha.lei:n 

Beaondere Kenmeiohen 

165 131 

1,6 207 

184 18' 

160 17' 

.. 
173 18' 

189 

14S tr. 

Ab 1800 Korner,. Priiimen. Ab 2300 Tropfchen und i 
Zusa.mmenflieBe:n: d.a.ber F. achwer zu bestimmen. · 
Sohmelze ba.ld brami •. Brechungui.:ndex zwillchen 
1,5502 und l,6611. Mit.'•Salophen :n .. 1,5700 bei 

. 155-166°, l,56U bei 184-_;.186'1. 

222 Rot. Ab 145° Nadel:n, · St.lbohen. reichlich Subli• 
mate. Gleichgew.: : Stengel, Balken. Brechungs­
inde.x zwiachen ·1,6483-,Wld 1,6698. Urimb11am. 
fl&che Na.del:n, a' -IAnga (zwiacham. 1,59 und 1,62, i 
mit Rotfilt.er), ,,,. > 1,74. 

Ab 23()0: Na.del:n, Stengel. Gleichgew.: Stengel 
En!t&m glasig. Bei ·· Erwi.rmen aphArolithiach. 
Breohungsi.nde.x l,6.502. bei 254-2570. 

188 Ab 1~ Komer, Bla.ttchen. iipiter Stre.lle:np!la.&tez. \ 
Gleichgow.: gel&ppt.e Bla.ttGham.. Bei hiihemr ! 
Tempera.tar Gublaacnblg. Breohungsindex der II 

Sabmela l,'339 bei 290-295°. . . · . 

233 Ab lOOo Nadel:n, Stengel. 11plter Strallenpf'l:istcr. 
Starke Sub!im&tio:n. Geruch. Eratam f'ederflirmig. 
Dimarph. .Mit' Dicyandiam.id Bra.unflrbung. Bre­
ohungaindex der Sab.mel.ze zwiachen 1;6301 und 
l,5203. Bei 2000.11ublimieren Priamen und Stengel 
Achacnebene quer, me.ist Amtritt ei:ner optiaehen 
.Achlle. In -Anilin liislich unter Abscheidung winzi. 
i;er Sphli.rolithe. . 

246 Ab 700 Rhomboide, Sts.bchen, Prismen.· Schi::iiht 
unter Braunfa.rbung. Aws Waascr gerade aw­
loschende Prisme:n mit Drcchungsindex quer 
kleincr, 15.ngs STOiler 1,55. Ferner Rhomboida 
(e.uch bei Sublima.ten) mit. schlefer Amloschung 
1s0 (= ci'), Ka.nt.cnm:nkel 1120. 

ISO tr. 

Ab 170" Komer, Prismen, Blii.ttchen. Schmili:t trig 
unter Zersetzuni;:, Go.able.sen und Gelbfllrbung. 
Ersta.rrt i:wig. Bei 250" 11ublimieren Stlbehen, 
mei.st leieht. gelmickt, ci' (liini;s) wenig iiber l,OG, 
•»• wenig unter l,i4. Aus heillern Wasser Ste::1?el. 
P l~lle"l! (opt.. Achse enentrisch). -

Ab iO" e:ntweieht. We.sser unt. Triibung. Ab 150' 
111,115 Kristallcn Nadcln und BlAttchen. Schmelze 
ub und braunlich. Brechungsindex der Schm-elze 
z'lrischc:n 1,5.50!! und l,56ll; reichlieh Giubla.5en. 
Mit Salophen n = l,5i00 bei 157-16(\0, l.!i611 
bei 19!!-195°. t"ber~ auf'gele:;t Schm,:,lzc:c ::::id 
Krist:l.llisa.tion strahl.i;;er Aggrcfo.te. In Pn.:.i.ffi.c 
11,b S!!O eeh:- t.riges i.nhomoi;encs Scl:.:::ielzen. 
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- -· ··-·.,,.-------·-- --·-- ·-··--· ... 

_ !?61 ... 

!?62 Emod.in (= Fnu:i~•emodin) 
OR O OR 

:e: 

:;!,;;'i-.262 Ch.inicmhyd.-oc::blarid 

211!! p-ACe"'.a.mino•bc=oe.aaure 

cx_-eo-~""R--Q-coos: 

363 

Eut.ekt. Temp. m.it 
Sa.lo- Dicyl1oll- Phenol- Beaondeni Kenmeiohen 
phen diam.id phtha.lein 

177 193 217 Gelb. Ha.ufig· schmutz.ig verfii.rbt. Umaublim.ieren 
bei 250". Brechungsinde:x: l,57!l5 bei 272-276•, 
l,580i bei 248-262". Ab 100" reichlich NAdeln. 
Gleichgew.: NAdeln, 8pie0e. Schme!z.e brawi. 
Ersta.rrt :am Pla.tten.. llit etwu Phenylhy~ 
leicht erwarmt cru.ni;e ~a.dcln. 

17' 

176 

181 

. 186 

201 

127 

163 

234 Orange. Ab 160" Kadel.n. St&bchen, Stengel 
Gleichgew.: Stengel Enwtt spharolit.hisch. Poly­
morph Il 2.58°, ill unbestAnd.ig. Brech~gsindu 
1,6715 bei 255-260". 

l 
-1 

-I 
I 

100 Ab 900 entweicht Wasser unt.· Trubung. Ab 160" • 
teilweiaes Schmel.r.en und Wiederkrillt.a.11.i.sation. Ab : 
180" Schmel:x:e dwikelbru.un. M.it. Salopben n = ! 
1,5898 bei 112-114°, 1.11794 bei 143-146". In I 
Paraffin bei 130-1350 Uml&genmg zu wuser• 
freien Aristallen. ; 

234 .Ab 150" Nadeln, i!plt.er Priamen, Gleichgew.: i 
Priamen, llinkt. a.b. Bald Gaabluen. Am Alkohol .. 
Rhomboide, Stengel., Roaetteu. lu Rhomboiden 
achiefe Aual&chung (30"), a'.etwa. l,59, ,-• ) 1,7' • 

-185- -23S- Ab 2.."0I' Blattchen. Gleichgew. tmg: BlAttchen, 
. Priamen. Schmel:x:e gelb. Enta.rrt aphirolithisch. 

Bmchungsinde:z: zwischan 1,5203 und 1,5301 • .Aue 
Alkohol + .Aooton St&bchllll., IAnga 11' ,... 1,53, 
,-• ) l,66 (st.arks Vergrollenmg I) Ill ; 

;- !?63 --------------------------------------------1 Pheno!pht!.a.le:::::. OR ·o:a: 

Q9 
):

c"-
1 I o 

'- 0Lo 

!?ZS-!!05 Gallt:Haure ( = 3,4,5-Trio:z:rbenzoeslure) 

:s:o 

EO~OOH + E,O 
~--h 

H6 

li4 

r:s 

175 

+ E:Cl 

200 

206 

181 

166 

263 Ab 2300 Filnfecke, Sts.bchen. Rosetten. Gleich- ! 
gew.: Fiinfecke, Pla.tten, Spiek Emtarrt la.ngsa.m,: 
brcitstra.hli~. Brechungsinde:r. l,5794 bei 244-246°. 
1,5700 bei 27So. · 

li5 Ab 1800 Stengel Gleichgew.: Stengel Brechung~­
index dcr Schmel.z.e zwischen 1,5301 und 1,5203 . 
. i'llit Sa.lophen n = 1,5611 bei 167-168°, 1,5502 
bei 192-193°. 

23S Ab 90-110° entweicht \\asser unt.. l'rilbung. Ab 
2100 Prismen, Komer. F. unter Zers:.-tzung unc:! 
Ga.sbla.sen. Di:ncrph (im Sublimo.t) II !!300 (10). 
l\Iit Fe Cl, blo:aschwa.rzer Xiedenchlag. In P11ra.ffin 
ab 115° Gasblasen, 11.b 125° Umlai;;erung ohne 
Schmel.ze. 

190 Ab 120" Xa.deln. BlAttchen. F. wegen Flilchtic;keit 
nur bei Auf:Pgen iiber !!,500 moi;lich. F. in Si.lii:on­
kammer 266°, sin.kt sta.rk ab. Brechungsindex in 
~ilikonkai:c.::::ier 1,5204 bei 26S-2i0". Aus Alko:.'.l! 
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F.•c . Subst.a.nz 
,:;-_,;,-. Te::np. m.it 

s.:.:.,.. .. Di:=• Phenol• 
· · p~ .. ci.a:::.id pbtba.lein 

Besondere Kennieichen 

:.SO-!!&S ~ (= Ampl\eth:i.mm)'.hydroclilorid @ 
. ·vc~•~H(CH.}-~~ + E~ 

1.1 228 tr. Ab lOOo Komer. Sch'm.ilzt un~r ata.rker Ga.ablaaen• 
bildung · und•': Braunfr.rliung. Leicht loalich ill 
Wa.aser und All:ohoL Aus Alkohol unregelmAllige 
~omer,. I. Bi.se_lctrix (kleiner Acbsenwin.kel, poai• 
tll"). ·Brecbungsmdex etwa&-unter l,M. 

lSS 191 

H,N-C--:-N-CB:8-COOH 

' ~ht b:e:. + ll,,O 

,/ 

186 

Ab 140.-.:1700 Mbung der Krista.Ile. Teilwei.ses 
Schmelzen bci 23!?0; Ab 2500 Tropfchen. Zcrsetzung. 
Erst=rt.. gla.sig: In·.'Pa.ra.fiin Gasbla.een ab 115°. 
Dimorph · ll 232" · (Mai'L-ovic). Brechungsindex 
1...-iscben. l;,5Gll imd l,57.00 • 

.212 Ab 230" S~nsel.: Billken; Schmilzt unter Zcr­
aetzung. 'Gublasen. ·Dei .·200" aufgelegt. teilwciees 
Scbmelzen, teilweiaeTriibung.lnParaffin entweicht · 
W11S11er zwischen U0-120":· Ab 230" noue Gaa­
bln.aen und AUB8cheidung von Stengeln mit F. 2800 
bis 290". Aua ,Wa.saer lange Rcchtecke, a' lings 
( · 1,55, ,,• etWlMI ) 1,,59; ferner Stengel mit fla.cbem 
Dach, a' lli.ngs. · 

260 Ab 260" Go.sbb.&en. Scluzillzt untcr heftiger Gaabla­
senblg. AWI.Wa.81181' eechaaeitii;e Prismen, Leisten, 
Vierecke (92)-mit cymmctmcher Aualoachun;; und 
Acb tecke . (Auatritt.. einer .-:Biscktri:E). a' ""' p et.wa. 

_ 1,55,,,'zwischmi.1~9 uwi 1,62 (mit RoU'ilterhohcr). 

228 : Genich.· Zwiachen· '10-80'3: teils Schmelz.en. teils 
Trilbung. Ab 200o Komer;· Rhomboide (fa.st Recht-­
ecke),)Stengcl Ab 260" ill Kristallen Ga.abla.sen 
UDd Flussigkeit.. Gleichj?ew.:.Rechtecke. Sohmiht 
mit. Ga.ablasenblg. und llmunfirbung. Bnchunga• 
index zwiach.1111 1,4339- und 1,4584 • .., . . _ 

::?C...a..!::":!) .!.pa=orpbinhydroohlorid CH, lSO 16':' 212 Ab 220-2700 'Irilbung der Krista.l.le. die dann grau 
'11:'erden und zu achwarz:en Tropfen 11chmehen. Mit 
S&lophen n = 1,6011 bei 1159-161°, l,5S97 bei 
192-19-1°. NILdeln mit y (l.linga) zlrischen l 66 und 

. I 
N 

+ B:Cl 1,74, fl wenig uber l,66. ' 

245 Ab 2500 Bri.W1ung. Schmiht trag unter Ga.ablasen 
-end Brll.unung. Aus Wasser feine N'adeln mit 
,,. IAnga, a' ( 1,55, y) 1.59. Mit a-Naphth,lureth.m 
\erbilldUllf! mit F. 200•. • 

-165- Teilwcises Schmelz.en bei 165-1,0" . .Ab 230" Brnun, 
. ie.rbung. llit SAlophen n = 1,5700 bei lOG; l.5011 

/ bei 196-l!l!JO. Aus verdii.nntcm Alkohol St;;.bchcn 
'.::,E.,C,~ + HCl + 2- :0 und Prismen, die in Paraffin ab 130• Gaabln~n 

bilden unter A.l>!cheidung neuer Kristnllc oder bei 
1-:.0-145° bomogen schmelzen. 

:6!:-!:.:! (..~:::ro-:!-~minobem:o_es_il._u_re ________________ l_S0 ____ 23_2 __ 0_ra_n_g_e_-A_b_1_5_0".:_~-nd-ol_n ___ S_te_n_s:_e_l.-D-ei_2_0_0"_1e_i_ch_te_s 

COOH Kochen in den Krist.alien. Sebmilzt unter Zer­
eet:.uni: und Ycrfluchtii;uni:. Bci !:?50" sublimic-ren 
k;einc Rechtt'cke und monO$\"mr:1etrische Bl.i.tt­
c:1cn ,de Schmctter!in:;sschuppcll.. a' (lll.n,,,"S) etwa 
1,5!:?, r > 1,611. 

246 Erdbeerrot.. Ab ~ Na.deln. Komer. Schmilz~ 
\:J'lter Zersctzung. Sebmelzl' rot.braun. Brec:i:un!:S-
inde:i: der Sc!imclu > l.6S77. 

0 
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:r. • C Substam 

::: !'74 Theopbyllin ( = Tbeocin) 

H 1C-N-CO 

dot-KR,. 
I I' 'CH 

H1C-N--O--N, 

365 

Eutel..--t. Temp. mit 
Salo- Dioyan- Phenol-
phen dis.mid phthalein 

Beeondere ~ewu.eichen 

180 182 222 Zwi.schen 70--80" entweicbt Wasser unt. Triibung. 
Ab lWG Kadeln, Bli.ttchen, Pri.smen. Dicbte 
Sublimate. Gleichgew.: Pri.smen. Stengel Di- · 
:morph ll 271° (i4). Brecbwigsi.nde:i:: 1,5203 bei 2S6°. 

::-:0-:;s Dbon ( = Cinna:moyl-p-oxypbenylli:.=f) 169 176 186 Scbmilzt ~ei 190-;--I9So, kz:!51.a.llisiert &pater wiedll!' 
und acbmilzt bei .270-2,5° uo.ter Gelbfa.rbu.ng. 
Brecbw:igainde:i:: 1,5700 bei 263-265°. 

0-CH=CH-C00-0-x:a:-eo-l\"J:I. 

:;'0-T.5 l"erylen 

~!:-:0-T.5 Strycbnin 

!75 
1 

peri-Dina.phthylcnth.iophen 

/~-c-9,--() 
x-11 L>=\-
er-cv ~ 

!::;-!::": P-Eucain ( = O-Benzoyl-rinyidiaceto:i­
al.kaminh \"drocluorid) 

. 0-CO-C.R. 
I 

~ +HCi 
:a:NCB'al. 

• .:S:H 
:":~!!~ Berberinsulfot 

HC-CO-C-OH 
ll II +3E,O 

HOOC-C-0-C-COOJ::! 

180 201 

206 

180 206 

177 169 

180 139 

lil 

246 Orange. Ab 1800 gelbe Rauten (fa.st Qua.dr&te mit 
aymmetri.scber Awilooahung), gelappte Platten; 
st.arke Sublim.atio11.. Ab 2.50• tcilwei.ses Sobmel:r.eo. 
11.nter Braunfirbung. Gleicbgew.: Pl.:.tte11., Sten­
gel. Schmelze orangerot bia bnun. Jo sublimierten 
Rauten a' wenig ilber 1,66, y' iiber l,i.l. 

208 Ab 220" 11cb6ne Prismen, Komer. Ab 26()0 Bro.=-• 
f"a.rbu.ng. Schmelze bmim, Gaablasen. Mit S&lophen 
n = 1.,6898 bei 149-1530. 1,5700 bei 173-178°. 
Mit Chlor,,r'll,SIIOf Niederachlag von Monochlor-
atrychnin. 

230 . Ab 2200 Nadeln, Stengel. Gleicbgew.: ech.iefwinke­
lige StengeL Sehr fiilchtig (groBea Deckgla.s). 
Brcchungsi.ndex 1,5898 bei 284°. 

252 Rotbra.un. Ab 2400 feine ~e Nadel.n.. apli.te:­
flacbe StengeL Gleichgew-.: Stengel, Prismcr­
Schmclz.o bra.wirot. :Bei 2600 sublimieren gcbogene 
pleochroitische Stengel und flu.che Stengei mi: 
,-,• (quer) griiller 1,74, a' zwischen l,G!! und l,05. 

194 Ab liOO Na.dcl.n.. Starke Sublimntion. Schmilzt 
unter malliger Ga.sblasenbildung. Erst:1.rrt gla.sig. 
Brechungsi.ndcx zwischen 1,4633 und l,4S42: durcb. 
Fliicbtigkeit erscbwert. AU! Alkohol Rauten, 
symmetri.sche Awliischung. ;• 15.ngs. Subll:niert bei 
!!400 in fw.chen Stengem, c· wcnis ) 1,50, i'' weni; 
( 1,62. 

205 ~lb. Ab !:000 Brlununi;. Schmclze dunkel­
schmut:z:ii;:grii.n. Mit Sa.lophen n = 1,6128 be: 
168-1";2°, 1,0011 bei 199-204°. Aus ,..erdiinnte=. 
Al.kohol ~nc!el.n mity' {quer! il1Jerl,i4, c'etwa 1,50. 

245 Zwi!lchen 00-110" ent~"t'icht Wasser. Ai> !!60~ 
Zersct:r.ung und B::-:i.uniii.:rbung. Ab !!iOO Ye:• 
fliichtii;ung oder Vr:rko!,lun!_:. Bei raache:n Er­
hi:zcn Schmel.%en unter heft item Aufbra1.1srn unc. 
\" erko!,lon.A ~ :,\lisch:mt: m:~Phenolphthalein euull­
m:c~n 0,b :!!O"ncuc,i;:-olic .Kur:icruntl dic:.cl-~ut.<-r.. 
T ... U~ ... -r:-:.,. \...-.: 1h-:. .. ••~:-1~ .. --- ... - .... C'-~- .,- .... 
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366 

. Subst.am 

265-280 Yohlmbi.ciiyc.rocl2lorid 

. l:ut.ek'~ Te.mp. mit 
Salo- . Dicy&n• Pher.ol- :Bcaondere K.enmeichen 
phen diamid pbtha.lein 

183 193 246 Ab 250" Trtipfchen. Kristalle echon vor dem 
Schmelzen braun. Schmelite z.ih, bra.WI. vie! Gu• 
bis.sen. Aus · Alkohol unregelmi.!lige und O\'"a.le 

Bla.ttchen mit y' !An.gs. Wisserigo Loaung gibt mit. 
Ka.,CO1 Flocken und Nadeln von Yobimbin. 
F. 230-235° •. 

lSO 103 tr. 246 Gelb-ora.nge. Wenn schmuuiggelb venarbt: Um­
sublimiercn bei 270". Ab l2QQ Nadeln. Komer, 
BLi.ttch1111. F. durch <Fliichtigkeit. erscbwert. 
Schmche orange •. B=::hunpinde:s: in Silikon­
ka.mme:r 1,6231 bei 276-278°. 

270-260 Heropi=i (== 2-[4-O:xy-3-ca.rboxyphenyl]. 189 
. , cw:.honinsi.me) 'f. COOR 

172 255 Schmilzt unter Bra.wue.rbung und Gasbla.aen. Au 
Wa.aaer kleine rechteckige BIAttchen mit. 11' lAnga, 
a' etwa. 1,61, y') 1,68 (llt&r~ Vergri)Benmg). 

~H+~O 

278-280 D:propylami:iliydroohlorid 

l?S0-!!55 :P;.e=.,::-L~;:-:i.:-.-ti=.-4-sulfonu.i::::-e 

XH,-~:nD'-SO,H 

182 

Hl2 

· 188 

179 

lSS 

195 

. 114 

209 

163 

::::os 

. 228 

138 

Gelbe ·•Bmt.tchen. .Ab lOOo R&uten, Sechsec:ke, 
. Spiel3e; !-Kreissegmente,·,(eutektische Temperatar 
mit.Sublimat.en be&timmen!)~Totale Verfliichti;;ung 
bei 270-280" •. li Silikonkammer F. 290-!!!l5° 
unter · Zerseb:ung. In . An.ilili llislich unter Ab­
schcidung :kleiner bnunlicher Recht.ecke und. fa.rb. 
loser · aechsseitiger Tafeln. In o-Toluidin blan­
schwane LosWlS. 

. I 
Ab 140" lnotrope Quadmte, n.n den Tier Ecken 
Skelettkrista.lle, · femer &1W1otrope Komer und 
Leisten. VollstAndige Umlagerung. Stra.BenpfiMte:. 
Sehr fliiohtig (groBea Deckglaa !). llreahungsi.nde.x 
der . Schmelze < 1,4339: Bei Eut.ektikum mit 
Phenolphthalein vielo Na.deln. 

-225- Ab lSOo Triibung dor Kmtalle, Ab 2300 Tropfchen. ; 
• Ab etwa. 2500 11,n Kri!!tallen DAdelige Ausrichse . 

"Irie Igel. Schmilzt unter Gaabla.sen und Gelb- . 
Brbung. :Brechungsindex der Schmelze :wische:i 
1,4683 i;nd 1,4842. 

-225- :'.'ua.:u:hmal braunlich verflrbt. Ab 1100 Tronfohen. 
Scilmilz:t unter G-asblMenbildWll:. Erst.arr.· c:wit:. 
Ai;a Wasser gem.de ausloschende Spindeln ui": 
Prismcn mit a' lii.ni;s. a' etva. 1,59, fcmer gra1:e 
s:hma.lc Spi:ndcln mit. achiefer l1.usloschun; . 

.Ab 2200 Komer, kune Prismen. Schmilzt W1:er 
Ze~ctzun:; und Braunfairbun; . .Brechuni;!l:r.ce:s: ci~: 
Schmelze ctvn. 1,5403, Andert sich mit Braur.u:-.;. 
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367 

£yt.el.t. Temp. mit 
i: F.•c Subst.:uu Sa.lo- Dic:,-a.n- Phenol- Besond.e:re Kennzeichen 

phen dia.m.id phtha.lein :j 
-· 

234--186 p-Sulfa.mid-benzoesame (= Benzocsau:re- 16' 183 246 Ab- 210" Stengel, Spielle, Prismen. Gleichgew.:: 
p-aulfon.a.mid) Tafeln; ai.nkt e.b. Emtam gla.aig. D:rechungsindex 

H.x-so.--0-coox 
der Schmelz.e z:wiachen l,6403 u.nd 1,6602. 

, 2So Aiithra.cwnon 0 1S3 206 238 Hellgelb. Ab 150" foi.ne Nadelo.. Gleichgcw.: 
II Ba.lken. Pl&tten. Sobl.imiert. aehr stark. Brechunge-/'-/\../, index der Schmelu, 1,5611 bei 280-282" (grolles 

~N 
Dcckglaa). 

0 
:' 286 p-Nitro:timta!ure 182 193 232 Ab 160" rechteekige St.ibohen, S~ngel, Prismen. 

0;!\--0-cR=CH-COOH 
Gleichgew.: Prismen, Platten, Binkt 11,b. · Schmelz.e 

· wird braun. Bei 2400 sublimieren diinno Rechtecke, 
monoeymmetrische Fiinf- oder Sechsecke mit a' in 
Symmetrieebene. a' etwa.. 1,~3, y' Ober 1,74. : 

230--:SS Gua.nid.i.caulfa.t 179 181 256 tr. Im B:11,ndelspmpan,t neben i.sotrope:n Hemi-
hydratkr. oft aniaotrope waaserfreie Krist:i.lle. Ab 

2 [H.X-C{==NH)-:!\'HJ + :e:.so. + ½ H,O 
100" ein:telw! T:mpfchen. Bei etwa. 130" Zeraringen: 
der Krista.Ile. Ab 230" wenig_ kleine ·timer. · 
Schmil:tt mit Ga.sbwenblg. In Wa.eser loslich. In: 
Pa.ra.ffm a.b UO" Umwandlun.g dee-- iaotropen 

J;s Hyclr&ta in a.niaotrope Kristal.le. 

255-!!SS Tropa.c~ydrochl;)rid · 168 141 166 ~- Ab 160"-Prismen, a.llmUwch reichlich Sublim&t.e. 

H,C-CH--CH, 
Schmilzt mit Ga.sbl.a.senbJ.s. wid leicht.cr Bra.un• 
fii.rbung. Mit Sa.lophen n = 1,5611 bei 122-12-&0, U+-cR. _ 9H--O-CO-C,R. + ROI 
l,6502 bei 153-16.>0• Sublimlert bei 2400 in Ag._"ffl-
ga.ten a.us blattartigen wid prisma.tischen K.ri.-ullen 

H, B--CH1 
mit a' Wlter l,65 (in o-Tolnidi.n tmd .Anilin liielich), 
,-• zwiachen 1,62 1md 1,06. .,. 

. . 

r 235 Pyromellitei.ured.i&w:ydrid 181 1,5 tr. 229 Ab 200" ech!ine ~Be Polyeder (imta.bile Modi!i.ka.· 

CO-O 
tion); spat.er erllftchtigung oder Um'l\"l!ondluns 

Cr 
durch neue sel.appte Krist.alle. Gleichgew.: Ba.I.ken. 
SJielle. In Pa.ra.ffin sta.rka Ga.sentwicklung 11,b 1300. 

01,..,·1 0 'Neu.erliche Ga.sentwicklung a.b 2500, bei 260-265° 
Schmehen :tu br:r.uncn 'Iropfen. 

0--0C 

;i_ 288 Tetrapb.enylmethe.11 163 t:. !:03 256 Ab 1900 Na.deln. Stengel, stu.rke Sublimation. 

00-/0' 
Gleichgew.: Be.l.ke.n, Stengel. Breahungsindex dcr 
Schmelze 1,5299 bei 302-305°; wegen Fliicht.igkeit 
enchwert.. · 

/'v/~ 
'--J '-/ 

~~, Alinri.c. ( = 1,2,Dic::yant!::nchino::.) 1"0 ~~:, 24!! Dunkelora.nge, mei.st braun ,-erfii.rbt. t.:msubli::iie• ,. 
C• OH ren bei 260". Ab 170" Ne.deln und Stengel. Gleich-

I gew.: Spindeln, Spielle. Da.l!fige Zcrsetzu.ng. Er-

(XV~ OH 

sta.rrt sphlirolithiscb.. Fur Brechuni;sindex Subli• 
mnt 'l'crn-entlen! Brechan,,"Si:l.dc::i: dcr Sch:::ielze 

I Ii I 1,6126--1,6!!31. ' ./'--./ 
0 

-~e:-:re. Fu:inru--s.ime 1s::: l ,n ~o Ab 110" Korner, Na.deln, Ba.I.ken. Gc;;en 29QC "rer• . .,_ 
~c, flilchtigun;; und Verlirbun; (Zcrsetzung). Bci !!10" 

HOOC-CH sublimicren Stengel, zum Tei! n.icbt eiuhcitl.ich l!.\ll'• 

HC'-COOH 
liiechend, :tum Tell schief &Ul!loschend. a' "-~r.ig 
~ l.~6:. ;,' ;t:e~g \..l,5,3. I? Toluid.ir. liislic!:i =~er 
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368 

!?S0-!?90 1-ISO:euci::l ( = a-Ami.c.o•J.l•metbylni.ie..--i.a.D.­
siim-e) 

.250-290 ,c'.Deiirm c.;,, H~µiyloael . 

cc,H,.~~• :. /;.~o. 

·E.:=u:.. ·:re:ll. mit 
£Alo- · Du::-n.,:.: Phenol. · Besondere K1111'DZeichen 
p.:iei:,. ~ pbthi.lein 

l~ · 191 248 Gelb. Ab 2600 wenig Na.del.o. Scbmilzt unter stark.er 
Zerset:r.ung mit Gaabla.sen. Losung intanaiv gelb, 
grune Fluoreszen:r., die durcb Mit1.er&!.a1uren oder 
.AlkAli. VOJ'IIChwindet. 

:s3 

--/ 190 , 
C/ 

1S6 t.:. 

192 

248 

260• 

Ab 1700 Blii.ttehon. F. durch Fliichti;keit er• 
scbwert (Silil:onkammer!), St.a.rke· Ga.5bla.!enbil• 
dung lichon: be.i, Eutektikum mit PhenolphthoJein. . 
AU8 verdiiruitem·Alkobol gcstreokte Sechsecke m.it 
,,. ling&;,,. etwa 1,56,•.a' ( 1,55. . 

Zwiachen 80-,-lOOo.entWBioht W IWlllel'. Ab etwa 25()0 
Verf'i.rbung. Scbmilzt_. unter l!tarkem AufblAhen. 
In: Pan ff in ab. OOo. ·Blasen. Dll!'Ch. J od bnun. Am 
Wasser Priamen ·mid Reohteoke (pa) mun Zwi• 

---------·-·-·..,."··,..'··-.. _'·-· -----------------.----schen 1;50 und 1,51. ,. • . ' 
270-200 3',5',3",5"-Tetnbromphenolpht.halel:: Ab 2500 zahlreiche sicbtatorende Tropfchen, ap&ter :an ~ 248 

~l~tjy~ ~~45~= 
i C)tL · 

179 13' 

293 4.4',Bi&-&e~mino-diphenylsnlfon 1S7 · .2(14, 

29G 
{19i­
l90) 

( = B.o-'...ilon) 

CH,-CO-XH-Q-so.-c;>-~'":5:-C:-'::E, 

2-[p-Su~~:n::iam.i:iol>c=olsulfa:ni::.o: • 
•F,:!"icl.::. { = ::ior;i.:u:_ 

2; 5-!!05 Stryehc.:..'"lhydroc1:i.ir..:. 

C,.E.,C ,X, -:- :S:Cl ..,.. 2 :S:,O 

280-!!05 Ch:~r.sa. :::-c ( = e.:,Ic:.hoxychir.~:.:.::. • .;,. 
e.:-:.o::..s~i.:.re, 

225 Manchmal eehmut:r.iglila vma.rbt. 'Om.11ublimioren 
bei 200". Ab 120" Nadeln..St&rke Sublimation. ~i 
ErwA.rmen widerlicher Geruob. Schmil:r.t trig unter 
Ern.unfll.rbung. Bei 100" a.u11 Schllchen (3 mm Ab­
struid) sublimieren z:wei Modiill.Ationen: inst.a bile 
Rosetten 'llll.d eta.bile Nadeln und Ko.de!st.erne. Auf 
wa.rmem Heiztisch Um.wand.lung oder Verfliichti­
gung von II. 

Ab 120-1300 teilweisea Schmelz:en ei=elner K,ri. 
eta.lie. Ab 2W Trilpfchen. Schmiht unter Zcr• 
eetz:ung und Bmunflrbung (Marl·ouid. Brccbung,• 
index der Schmelze z:wischen 1,550!! und l,5611. 

Die inst.a.bile :Modiilka.tion schmil:r.t zucrst bci 
197-199", n.ach Erlw.lten und Erwii!"Illen krist.o.lli­
eicrt &ta.bile Mod.ifika.tion mit F. 296°. Dimorph 
II 197-1900 (,'llarl.-omc). 

-190- Ab 70" entweicht Wnm;er unt. Trilbung. Ab 175° 
eimelne Komer, Blii.ttchcn, a.b !:!?O" st:i.::-ke Subli• 
mation. Scbmih:t untcr Zcrsctzuni;. In I'a.mffin nb 
1300 Da.rupfb!Men. Totale Umw-11ndlung 150-170". 

!!40 Ab 190" Korner, Steni;el, Priamcn. Ab !?SOo \"er-· 
fliichtigung oder Schmcl:r.en dcr ersten Sublimate. 
Dilduni; neuer rrismcn (Rcchtec:kc). F. vom Er­
hitzuni;st.empo abha~ig. Aus Alkohol .:Xadeln ir.it 
a' (1¥-Di;s) zwi.schen l,-l6 und l,4S, ,.. iiber l,G6. 
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F.°C Subst= 
Eute.l..""t. Temp. mit 

Sa.lo- Dicya.n- Phenol• Beaondore Kenmeichen 
phen diAmid phtha.lein 

;:· 29S 5,S-Diphenylbycbntoin ( = Difbydan) 182 203 Ab 180" N&deln. Gleichgew.: Stengel, Priamen.! 

~ OC-?-.'"R 
Brechungai.ndex der Scb.melu zwiaohen 1,5301 und! 

~''6-h✓O 
l,5203. 

1 ~ I 
~ 

- 299 d.J-Valin 182 tr. 188 tr. 248 Ab 170" Nadeln, npiter B!Attchen. F. nur bei .Auf-
legen iibcr 290" moglich (gro.!les Deckgla.s). Bei 

(CH,)1CH-CH(?!."'H,)-COOR Schmelz.en Ga.able.sen. Aus verdilnntem AJ.kohol 
Rhomboide, l!Chicfe Awui:iachung (20) •. a' wenig· 
kleiner 1,69. . i 

285-300 .llorphinhydrochlorid 186 175 236 F. nur bei ruchem Erh.iuen., aonst Verkohlung. 
Ab 210" Komer, Priamm. ln P&ra.ffin inhomogenea 

C.,H110 1X + HCI + 3 R.O Schmelz.en 88-90". Wachung aua e.inem Teil 
llforphin-RCl mit vier 'l'eilen Zucker gibt in 
SchwefeW.m,, Rotfii.rbung. 

290-300 a-Denrm (= Tetramylose) 188 198 258 Zwischen 90 Wld 130" entweicht Waaaer. Schmilit 

cc.:e: .. o.i. + H.o 
· unter Au!'b!Ahen. In Paraffin UmW1U1dlung in 

W'll.l!Jlerfreie Krista.Ile nv.r allm1hlich. Goabla.sen. 

Verfl. fl-Hexachlorcyclohexa.n 181 208 249 Beim ErwA.rmen Gemoh. Ab 140" dreiaeitige Kor• 
260-300 ' .. Cl ner (Oktaeder), api.ter StmBenpfluter. Verflilchti-

(310) 

* 
gung trotz grollen Deckgla.ae& bei 280-300", in 
Silikonka.mmer F. 310" (korr .). Bei 200" iublimieren 
(ohne Abstand) isotrope Komer mit n = l,00 bei• 
38°; mit Abata.Dd nblimieren a.n.iaotrope Sechsecke, 
ba.ldige Umwandl=g (54). ' 

..... 

I 

aoo-:no d-\°a.lin 185 tr. 190 tr, 252 Ab 1900 Nn.deln. B!Attchen. atarke Sublim:i.tion. 
F. wegen Fl!lchtigkeit nm bei Auflegen Ober 2900 

{CH1J1CH-CH(NH1)-COOR moglich, bei Schmchen Gu.i,blasen.A1111 Tet'd!inntem 
.Alkohol lange Sech.secke. y• (!Angs) wenig ) 1,59, 
a' hoher 1,55 (Untel"8Chied von Isoleucin). 

280-310 Strychninnitrn.t 176 160 208 Ab 230" vieraeitige Bllttchen. Ab 2.5()0 Braun-
ffirbung. l om• wwerige Losung (1 :09) mit 0,5 cm' 

C,,1H .. 0 1N1 + HNO, !½Cr,0.,.-Los=g gelbe K.ristalle. Aus beillem 
Wasser lange, flache Stengel Gere.de AW!loschuni;. 
c' (li!.ngs) wenig ( 1,62, y' ) 1,66. 

313-3 l C l.2.5,S-Tctra.ox:;anthra.chinon 188 207 258 Rot. Ab 1800 lange NIM:ieln, BiischeL Stark f'liichtig. 
( = Chinalizarin) No.deln achiefe Aualoschung. Pleochroiti.9ch. a hell-

OH 0 OH orange, /J und y bra.umot. Teilweise Zwillin:;e. 

~R 

~I' 
OH 0 

3~!!0 Diisobuty lacinhyd.ro bro:i::.id Hi4 tr. 154 190 Ab 1900 Na.deln, Blittchen. sehr etnrke Sublima-
tion. Schmil:tt unter Zersetzung mit Gasblallen. 

((CH,),CH-CH1).XH + HB::- Ursubstaru: achwn.ah e.nillo:ropc DlAt,ohcn mit 
ll = 1,53 boi 33-35•. 

3n~ ~a:riu1:111cetat + 3 H,O 182 1S0 142 Ab 50" entweicht W11.SSc? unt. Triibum:. Ein1.clno _., 
• (63) Kristalle echmclzen inhomogen et-.ra • 600. Uber 

65° aufgcle:;t, aoforti;;cs Schmclzen unter Ausfall 
ach..-a.ch a.nillotroper Stengel. :llisch1mcI: =.i: Phenol-

c:s:.cooxa. + a :s:,o phtbalein bei Eru-iirmcn t>iolctt. H,• :-:i.: scl::nil::: 
in Paraffin bornogen 55-5S0 (Gielch;;-~w.: !'ris-
men). Getrockr.~tes Sn!z. bilcet m:: we::.ii: '\Yasse::-
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------------------·- ... - ·7 
•---- •• - • I 

·3i0 

F.°C 

300-330 .lt.hylendia.minhyd~chl~rid · · 

E:8~-CH,-CH,.:_~"B'. + !'! HCI 

. 300-330 Dilaudidhydrochlo~d (;;,. .Dihyd.ro­
morpbiDonhyd,roclilorid) . 

. ·CH~~N~· . I 
6i_ +HCl 

320-340 Theobromin .. 
( 1'"1i -CO CH, 

j_6o t-¾ 
' I II 'CH c:a:.-x-e--xf' 

J,;utekt. Temi:-, mit 
Salo-· Dicyan. Phenol­
phcn' · die.mid pbtbalein 

Besondere Ken=eicben 

~/ 167 244 
, I 

Ab 140-1600 Trubung der Kriat.:>.lle und Riipfen.' 
Ab 1900 Rechteol.:e, Dreiecke, Stabchen. Rosetten. 
In Panffin· ab . H0-16(10 Zerspringen mit Um­
wa.ndlung. 

186 205 

HIS 133 

186 197 · 

.. 

257 Gelb. Ab lBsn Blittchen; sehr fliichtig. Schmil:tL 
unter Braunfi:rbung und. Zenetzung. Sublimiert 
in Bl.iittehen.. a'-= 1,66 bei 80-100", ,-• > 1,74. 
Pleochroit.isch. a hellgelb, y briunlicbgelb • 

232 tr. Bmunfi~bung ~ ~me Verkoblang. Ur- .. 
aubsta.nz. ecbwach anisotrope Komer. n "" 1,66 
bei ~· · (:mit Rotfilter). Starke Dispenion. 

246 Ab 1600.Kllmer, Platten. Bai 200o starl.:o Sublima-
tion. Bai Schmel:zen Bn.unf&rbung und Verkohlung, 
Sablimiert in t.riiben' Ra.uten. Komem und StAb­
ohen ·mit Brechungaindex ) 1,74. aolwin Rhom. 
boide :mit G' etwa 1,44. 

' 
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Plate I 

[¢~1~•C "~-~--

Figure 1, 
Kofler hot stage with 
slide manipulator 
(thermometer model), 

?.':" ·':".1:-~'.:!­

,_ 

~;~;i 

·.::_~~-~i(~~;~-~:~~t:~:;~ 

Figure 3. 
Kofler cold stag; 

Figure 2. 
Kofler hot stage 
microscope. 
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Plate II 

. :f?ftl 
.·.-'~ .. 
~-.;..~' 

,;£J~if i:i~\~it( 
:E:.:,fler•.J1.citL.$tage 
::H.'croiftop~'/'with. 
·s·..-:.:1g-'o.ut ·l'f61~7tube. 

-:~rj 
,:r;._. 

:1~it._ 
'tJ: 

7~f-~f~· 
~:·- .. ··::_ .j 
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Plate III 

Figure 6. 
Continuous heating 
melting point for 
anaesthesin. 

Figure• 7. 
Equilibrium melting 
point for cardiazol, 

Figure 8. 
Crystalline sublimate and 
condensed droplets; the growing 
crystals nucleate some droplets 
and grow at the expense of the 
more volatile droplets thru the 
vapor phase. 
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P.:ate IV 

':\i;-' 
·-~ 

·-"'."" 

-·\ 
·\ -·., 

~. . ; . ,, . 

-··· 
Figure 13. 

-
: .:~~~' '~~ 

Fis\il' .,,.)(,' 
Layeri.'.growth for naphthalin. 

··i:·: '!~~\~{;~::~~~>-::l;/~~ . 
.I ; ::~t;1i;.;~ ~ ,. 

Figure 14. 
d Incongruent melting of BaBr+2H20 

with crystallization of 
anhydrous NaBr. 

Dehyd=~::~on of phloroglucinol 
hyd:::-a::;:. 
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Plate V 

Figure 15. 
Kofler hot bar (50°-260°). 

Figure 16 •. 
Melting point with .the 
hot bar; the point 
shows the demarcation 
between crystals and melt. 

.. . - .. •-~ 

--"'ti.• ... ·,- .• f·~f.t..T':t 
···: ,·· .--:.·---.. -... -~~~ 

Figu-:-e 17. 

. . . .. -~ 

i 
. ·.; 
.. ' ... ::..-:..::.:,:..i. J 

He~ bar for lower 
te:npcratures (10°-210°). 
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Plate VI 

FigurT ·1a :;::~r:; ?//fI;ft~- :: , . . 
Crystals '-lith·'nigher,·refractive 

• • '. . • ,:? • •• , ~ ;',, I 

index than .the l~qu_id: . · 
. a) on· focusing/higher 
· b) on foc_using· lower:. 

' ~- ~ 

\.;~ ...... .. 
. ': . :-:.,~~ -. -·-.-~: ..... -.;;.:,:;.-- .. - . 

Figu~e 24. 
Hot stage·with metal 

, block · for mo'lecular 
weight _deter~ination. 

Figure 25, 
First crystals of camphor 
during molecular weight 
determination. 

C 

Figure 35. 
Three polymorphic forms of 
luminal during crystallization 
from the melt. 
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Plate VII 

Figure 36. 
Two polymorphs of 
benzalazine. 

Figure 37. 
The central spherulit:es. 
transform. on warming. 
the unstable form. 

a) below 196° b) at 196° (c) at 199° 

.··~ 

·(.·-: 
•'. 

/ ·I .• 
,lJ ~ 

:_~_/.:·?:: 
. .~.~ -. . . 
-•: 

d) at 205° e) at 208° f) at 213° 

Figure 38, Atophane: 
a) oblique-angled unstable 
form II (np. 196°) and a right­
angled crystal of form II 
(np. 213°); b) and c) melting 
of form III; c) and e) growth 
of form II through sublimation 
and f) melting of form II. 
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Plate 

~ .. ~ •-- ... 

. •t!· 
.-U'!· i 

r::\ I 
Figiir.e\:!5]:h;' Dippanyl: . 
acetaI1i1:'ide·,:m'.ixed -. fusion 
.~) :below, ;the. eute~tic 
.;emp~tt;~,~~.,··:,, b),, above 
the eutec-t1:c ~emperature 

,.r,··(/~--· •" 

"'."~ ,_!"llll"J:,,,.,,' _:'"rl,.•·•: .. ,.~ 
-"'7-:~-. ,,.-~~ 
~~~ 5~ 
__ ..,~ 
.. ~~-~ ":' 

.;,_, .... 

b 

C 

; 

Figure·54, 
2,4-diriitrotoluene: 
naphthalene mixed fusion 
wfi:h 1:1 molecular 
addition compound. 

Figure 52. Phenanthrerte: 
2,4-dinitrophenol mixed 
fusion with molecular 
addition compound. 
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Plate IX 

Figure 56. 
Two molecular addition 
compounds of decamethylene. 
dicarboxylic acid: nicotinic 
acid amide, 

Figure 57. 
Two molecular addition 
compounds of antipyrene: 
hydroquinone. 

Figure 61. 
Immiscible liquid 
phases in the system 
acetamide: benzil. 
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Plate X 

a 

. .. ; .. b 

_:,_ --·.-.l,.,t: 

C 

d 

.·· :. • . •:Type I 
. i>fu: system for 

· :jpl~i:i11~·j..:...methylbutyl: 
}m'g~utylprc:>pylbarbituric 

a 

b 

. . ~ .• -a:""◄ 
.. ·_~:::~·, ... ·: - :;; 

·-,-;-· ;._: ~. ----
C 

..,,.-,:◄ 
. . :,:;·=.,....,..,,..... 

d 

Figur.e,; 6.~... . ,:I)'pe . III 
Roozeboom·. system for· 
allylbutyl: dipropyl 
barbituric acid. 

?a'E:l:d •. · · . . 
· .. ;.v • ~ -~':"W" ~ .... 115 . . . 

. •·. , , __ ) :~ 

Figure 70 .. 
Mixed fusion for 
dibenzyl: stilbene. 
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a 

Plate XI 

7. 
ll • 

Figµre 87. 
The,·; stabilized 
intermediate phase 
for ,_palmitic-: stearic 
acid, 

Figure 88. 
Two stabilized 
intermediate phases 
for pentadecane-: 
stearic acid. 

b C I 

381 

;_._;~:-~~· 
,.:--;. 

b 

.. ,. 
. - ·f 

::..• . 

C 
. ,., 

.' .. ':: "' 

.~iii 
.•. ~ . _ _,,,. . 

,. 

d 

-
Figure 85. 
Mixed fusion between 
allylisopropyl-: 
ethylpropylbarbit:uric acid. 
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Plate 

Figu·r:~·i~rg.5 •. ·Progress of 
meltitjg. 

Figure 96'. Homogenization 
after four hours heating 
at 220-225°, 
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Plate XIII 

' . . . 
.} 

., ,',,_ ' 

I'' ~ 

. ·• 

<,. ,, 
ii=_:.. 

Figure 97. Uniform mixed 
crystals of phenanthrene: 
anthracene. 

Figure 98. 
of spirals 
melting. 

Rearrangement 
and rings during 

Figure 126. Oriented 
overgrowths of quinone 
on pyrogallol. 

~
=.1.-:t;. 

-~,.:...~ .... 
~ • ;JF, 

':.. H.. ht: ~ 

~' ... · 
. ,:~ ~....,,... ~- -~~~ 

Figure 127. Oriented 
overgrowths of camphor 
on hydroquinone. 

Figure 128. Oriented 
overgrowths of 
hexaethylbenzene on 
chloranil. 
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'.>·~ ;·~ 
'.)_ {:,:r~!tf::.~~~~~"'~f:"i::i._·\·?:~;~: .. :~i>\)}'.}.- · ·, . 

. . '.[:igure~':;1:96·.·· 'Quii°si-eutectic 

. ,,J~~;rt~';~I,lizat•i'cin of 
antipyrene with 50% sulfonal. 

j1:· ••• 

~,~1 
. :, -~{f ~tff;;_:~,>r_' .. ;./_:( ~~~!;·lt\f ;:::/"' _\' 

C ,:•~ /i•,•: 

Figur·e· 2ii. · ~Strophanthine 
(quabain), decahydrate. 

Figure 212. g-Strophanthine 
(quabain) octahydrate. 

Figure 213. g-Strophanthine 
(q\l<lbain).dihydrate from 
NaCl solution. 
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Plate XV 

Ka,r2. 

b 

C 

i---i;. :· 

~ . ~ 
~~~~:;-/~,--. •• • < 

rl ~-

<•~ ~i:~ -~-~!':'..'lllir.~ 
.,:,;_~ 

r•..:.· '"''°"':,_.•i.a,,.aJl!oiil,IIIIIIIIIWIZI< 

Figure 208. Normal 
crystal:ization of a 
nor.-eutectic mixture. 

B 

Azo6en zo/: Trion11/ 

n 

lllv 

li 

C 

d 

Figure 209. Halo formation 
during crystallization of a 
supercooled non-eutectic 
mixture of azobenzene: trianol. 
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Plate 1."Vl 

Figure 245. 

. · -_;.~f•i<;_tr~ ., 'k"'" , , , 
-,~igure 24~ • .,i_QonosC:qpic 
~ge of a :· 'uniaxiai crystal. 

. b 

-·? _ji!:;:-7:AtF.ii : .--- - _ ~ 
.. --~i} 
.: . . y-

ConoscQpic image of a biaxial crystal. 
positi~n b) ·45° from-extinction. 

a) Extinction 
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