
{0:128] ;<1$:~.lhstitu:tt~d atj-'i" refers to ~m at·yl group as detin~cti ~h()vt~ !ndt~pt:.~rl:dently 
f 

sub~tih~tt'ld vrith l. ot tnt~re, e.g., 1, ?., o:r 3;: gt(fUP~ (H' substitue:nts. sw~h as haln~ hydt(lXY~ 
l 

t~pti(lnaHy sut'n:;:tituted alknxy, optionaHy suhsiitnte.d alkylthk, ~lky.1snl.fiu:yt~ 

ulk}'htMhrtyl~ optkmally sub~tihltt:d mnino, optionally substitu*ed a..<uido~ flmidino .• ~,'!.rea 

t;ptionaHy ~'l.ibs6t\m:~u With ~!kyl, <>.:tnim);sultbnyl >:tptionally N...,:rn()no~ m~ N)~~di~ 

substhut¢{l \;\';i:th alkyl~ aHcy:lsutfunylamino, s::atbo::><:yl, hetem.cyde, substit:u.ted hetero,wck\ 

n~tro, t',yant:.\ thiol,, St~!rQ:n)4~1rt1in.o or the like at.t8.d1Z'::d at ttny }~Vaili.ihle point to pmdlH.:e ·~ 

stabk <~qrn:ro}H:id. 

''Substituted tower aJkqx:y'' denotes the grot~p -ORctctct, wller~ a>~M is substituted lO\ll;'er 

#lkyt 

\ 

'; i\lkylthk'~ ~:.H" •"thloafko:xy'' n~ihr~ ln the gro:ttp -SHt~'~. \>Vh~t'e; R~ is alkyL 

I 
~·'Substltutt.ld alkyHhkl' or "l:lt.~bstit."~:}ted thio.:-dkoxy" rt~t~r.s to.fh~ gn .. ~l .. *P .. s.,R~ 

' 
wh~re R h< ;;;\.lbstHt>ted ;;!lk;yL 

I 

SllbstH::uted alk~/l, cyd~"Ja1kyl~ s:nbstituted cydo~~n\yl, l.))'c.h:~a1kylalkyl,. substittlted 
) 

cydoalkyhl.lkyt, h~te:rocyd::ll; sttbstituted heterocyclyl, heterocyciylalkyl; su.bstitut(ld 
l 

heteteocy(dyhHk:fl. aryl,. ~tlbstitut~d ~uy1~ hdetoary1, stihst:itutedh,tteruaryl, l:wt:eroa.n:dky!" 

subz::tituted hdero~ratkyl~ aralkyi ur l':<Ubstituted a:ndkyL 
.\ 
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cy<;kJ.l~lkyhdkyl~ hetero~.:~ycJy1, substitutt,,J h~terocycJy!, heterocyc.ly14ftzy!, 1n~bstH.uted 

heteteocyclyti~lk,yt, aryl, sul:tS<titut~l a:ryi, hetero~uy'!, substituted heternal)-~1~ hetewaralkyt 

,~ubstH1~t~d heterciarillkyl, ar~lkyl..~.:w' substituted aralkyl, 

£0237] 

atkyt 

l 

hydrogen or (iptionaHy s1.•bs~ituteJ !{\kyl, m:rd R.ii is alkyl, sl,lbstituted alkyl, cydoaLkyl, 

substituted cy•3oalkyl~ heter,1cyc!yl, sub:st:itmed hetemcycly:li aryl, .substitutt,xl <u-yl, 

hdernaryl~ ~{s..llr$htlited heteroaryl. heteroan~1kyl, s1ihst:ituted hderoar~lkyl, a:mlk)"1 or 

suhstin~~e:d andkyL 

llf:l,39} '":t\miuo" m' ~·ail:~in~;, denotes th(~ gn:n,lp --,NH:!- A '\liv~ilent atrdne" d~~.l.oteg th~ 

gn)\.(p ..... ,J'{H,,, ;A ~tsubstitut'(;u divale:m: ~ttnine" <:'k~t<xtes the group .,,:r-;m.'~-1:~ '.Vh~reirt R}o~t: i~ 
i 

~lkyt sdb:sht\ifed alkyl, M)ll, substifut~d a(yl, h~terp;:.~ryt :subsUtutea heteon)<U'yl, acyl. I ·. . ·. . . . . 

guhstit1Jt~d ~c}'~> sn1ftn:ryl wwbs;tituted sulfunyL 

w1wrdn Rmm anti gnn *tXt1 inc\tipend¢ntly llydro.@~in. ~J'kyl~ ;:;ubst1Jllt~d ~~kyl, aryt, 

suhstit\~t~:d m:}:t heteroar)d, · s~.~bs.Htuted h~i~~roru·yl, acyl, stibstituted acyl, e;mlttmyt 

st.<bs6tiltGd :S'iJl/t:myl, or t.~ydo~ukyl ptovided.s h~?Y\Wt:Vet~ that at le~tst one of Rmm a:nd g_nn is 

>-<<~t ·~;....,t~~,.·~·"<»-n • 'Rl\<~'il.~,,tm <.-. <'<>'<r<lC.{,;1"t'·''"""' ."ii.·S;.. i'b. <>- n.'l-ri·~•:l'"'"' ""'<'"'' ~-'-'1"'' "':n· ·~p,,1."""'"1~"-' lto.~~,, :Sl~J: ):~._~ ... :{;~~~·" .. )·~~-:- . . J'~. x~ ... < ""~~~.~~·~Jl~.( . .;~ ~v.~.( -·~" }~H :{ ....... . ~.~.l:t-,t;.'\..".~~e-).~ -U~)x: .. $' ~.l ..... t. X.) ..":3.. ; l, >~ (.J:~-~{~ -l~r 

{JJZ421 ~'A~ky1s:ulfbny:l" denot~s the gnnrp -S(0)2RPP; \"<'hetci:n RP~' is opth.maHy 

suhst!t:ut~ld i~lk)-4, 

' "Alkylsultonyl~nllno'' dem:He,s th~ g.u:r~:rp ,.:NR<;<iS(O)~H.'\ ,~;hert:in Rr~, h 
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alkyl, stlhi>tif!:.tt~d alkyl~ ~ryl;. snhst\tuted aryl, J~t;:;t~n)afyl, St1b3tit<~ted heteroaryl, acyl, 

substrtuted ~ltiyl, sultb·n.yJ> St}~:lSt.itnt:(;~~ Sl.lHc•ny!~ ot~ cyc1oalkyL 

m·e io:d~Jend~nUy alkyl; ~mb!!>titnted alkyl, ;\u-yl, Sl..lh:;;t:ituted <IT.YC het~roarylj suhstituted 

hetewary,l, aiyi, substituted acyl. sulfonyl, substituted suHbnyi. or cycl().:!lkyL 

h~teroaryL su):R~titu~:ed hete~oaryl. acyl, Silb~tituted acyl, s-ult"i;myl; StlhstHt>k:d ~n:Monyt~ or 

yyCkMlkyl, 

ring ~w::m'lcS~ or a bi~yclk ~N:m;:tti~ gRi:\l:p hl:l:vl:ng S ~o J (} atmns., q:mtaining on:e br mon~~ 

pr~fb11h1y 1~4, nlor~ preh~rab1y l'-3, ~vt~l more ptt~H:Ya.bJy J ... :~, he~~rnlltoms 

ind¢p-e.nde-rtt1y s:ekcted fn:n:rt ~he gt<H.!P Ci:.'lrtsi~ting M 0; s~ and N, Hetemaryl is al~o 

~t~tt~nded to b~h~4~ oxidh::~1S ,::~t N, stmh tts snlfinyl, sulfhnyl11ncl N-t~~ide of a tertim:y 

dng nittog~n, :.;'\ c~n'hon or nitri:.Sg~n att1m is· llR~ point of $.h:!tchment of the heterqa:ry'l ring 

~''tuctmx! su~h ~that a stahl~ an~matk ring is retaine~l lh.::a~nplcs: of heteroaryl group~ are 

py~·idhlyl~ pydda;tin.yl, ·p:yn~;dnyi, qt!l.naoKi'ly1, )n:doHzJnyt,lH~nto[h]thien)'l. quirm~~(dinyl, 

purirryii iri.dols:L qklinoH:nyl~ pydtnidi.nyl, pytroly1, oxazo!yi, thh~zolyl. fhicny-!, ist)x.a?..nlyl, 

ox~thb,dl~gol:t~l, i~othiazoly1, te.tra:l~,{)Jyl, imJdazolyl, triazin.yJ* :ftti'<n:iy1, b&~l:tzofhryl, indof:)ll,. 

~nd the like,. '~Heten:u.try1~nej' means u divalent heter.>::1aryL 

aromatic c~d1ocyd.ic g.mup having a. ~ingJe ring or mttltiplc Ct;~:ndensed rh:"lgs~ e,g~ a 

cydo$1lkyl grm~p having frmi15 to l 0 Rtom~ in \Vhkh frtml 1 to 3 ca~'bon atoms in a ring 

$;t<..~ replaced. by hetetoatonw, rmch <~s 0_. S; N~ ~md are optio:tm11y fus.ed "\Vhh henu.~ or 
. ' 

net~roaryl of 5~6 ring mernb~rs and/or J~re optium~Hy s~;<bsdtute~.:t Heterocydy~ is 

int~mded to h1clude o.-.:idize.d S or N, .Sllch as std-linyL, "Sulfonyl and N~o:.~ide of a tertiaty 

rii\\! nitn:.gen, Ex~mples ofhetemcycle t>r hete-rocyd.:A gro1.1ps are rtmrpholino~ 

tetrahydn~f~~ranyl, dJhydropyddlnyl., piperidinyl, pyrrolk1Jnyl, pipa--m:iny1, 

dihydr<Jbenznf\l:ryf, dihyd~Tihtdofyl, a:r:d fh~ Hke, 

,, 
"-$·,: 
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;;l~letero<:ydylalkyl'' :tX::l'ms to Gw g:r()~lp -R:·H<-~t tvhere Het is a heterocyde 
I . 

hetetQ~~ydyl;Hty.Ft is a het:eroaryt~ hetertJcydyl~ or hetet'OCY(}lylalkyl~. re.spectiv\dy,, 

h~detwnd:~ntl~ ;:rubstitu.ted \Vith lor 1l1t..~r:~.\ e~g,, 1, :1, nr 3, groups or sub~titut.mts such as 

hr:~logen~ hyd~'1xy~ optkmully suhstit~~ted. ;:J.}.koxy, optit)nall:y s:t:;bstilute.J alkyHhb, 

alkylsulthl)4,,~dkyhaJittHlYt ac;-ylqxy, {)t)tiO"t1aHy substituted aryi, 'rptionaHy Sltbstituted: ., 

<:tr;thJxy. t)ptioMHy· $tibstin.~wd h:etero~tryl.oxy, optkm.Mly suhstHt~N~d aniiJ'J:f}, option~lly 
' 

substituted m11ido, amidirt~J, urea optil:)Jlnlly substhl.lWd \Vith ~~1kyl, aryl, .hetm·omyl m 

lwten:.~K::y~Jy1 b~UP~~ attl.inoHilfonyt optionally N .. mono-, or N ,N~di~subs1itut~d with alkyl, 

~wyl t~r he::t(~~'f.l~ryl gro-ups; alk:vls4lfMylamino, ~tty1s-U:1fr:rny1~nhw)~ 

h¢:t(.~rtmryr~uHon.y!~m1lno, .~lkyl~rbonylamino, aryle-4rbooylamino~ 
i 

heti;;"tr:X.tr;:rylt~~rO,onyhuilhl.o~ cath"'?-xy~. hetett1cyde, substituted bdei-otyde, heteroary.l, 

ii'IJbstituted b~t,wo;\ryl, nitrol.cy;;tn.\), thio1, sul±lnJ,ylan1in9. optionally su.bstit~::lt~d afk:yJ, 
( 

optit!na1ly sul1~Htv~ed Mk~nyt, or o.pth:maJ1y substittttf.~J sdkynyt, attached at any availahfe: 

tx>lntt() prtKlute a ~talllii: cmrrp<nxnd. 
' 
\ 

{O~Sll '~.A::rnSdo" derl:()tes th~ b~Rtp -C(O)N:H;l, '~S:ttbstituted mthcl{i' dcnot(!S the 

gnJtsp '·C(O)NRkRli wlwrdn Rk anA~~~ ar:e imlepl'mdcntly h:;,.-Jmgen, kn:Y'e.r atkyt 

sl.lh~~tituted tn'<J,,c:r alky1, atyl, &tlcbshtuted, aryl. heteroaryi, or subsbttlted hetero~u-yll 
'" . ·. t . ·. . . . :' . . .c.. k . .. ~ ~ ' ... . ;.. . . :f..; :"'\ •i . ~ ..... 

pni\·'~d~. how,;.l'V~!\ 6ar at least one ot R amtR f~ n<-H J1yctn:Jgen. R R n1 comhmauo.n 
\ 

vAth the ~ritrogen: nwy fonn an o:ptkma.Uy S\~bst:ituted hetemcydic or hetcn~aryl dng, 
i 

i 
independex~:H;:t hydn:~gm:'l or. t:<ptkmally St:lbsthukd icv.'er ,alkyL 

' 
''Aqylox.f" tknot~s the :f:.'l:-o-up ~OC(O)R\ '>~d1ere R?' is h~·<drog~nl alkyl, 

stibs-Hh:n~d alky1,. c.y~loalk.yL ~~bsdtl.t±ed. c:yd~~~lkyl~ het~:l:\")C}<t~1y1, substituted 

heterC~c:ydyl, ~'1, sdbstitutcd a:ry·i. hetermu:·y!., suhstitu:t~d heten:.H:rryl &rnd the Hk:e, 

grotrp. "'H.eteroat'ytox~/' der:n.rtei:> grt)ups -O:Het, '>'/herein Het is an opHom1Hy Sl.lb~tituted 

hetemaryl .t~Tot~p; 

Ex. 2002-0454



s\tb~tlt'1.1ted .tryt arll:iR.(j lt hydrt):gcn (lt' k~wt:r <l1kyl "HeteroarylsuH\1nylm:njn.o'· d~?-note~ 

thf.l gHmp '"N~.!lS(O)~.R\ ">V'herein Rt is '\Ypti~nlalty B:Ubsdtnte<1 heteroary!, and R~ i~ 

hydrog~wcor h)\.~l~r alk)''t 

"<Alkyfcm:bon:ylm:nirto,. clen<.rl:~s the group --NR11C(O)RP, \Vbt-:rein R~' is 
' 

102591 "lh.~teroa~ylcarhonylan:thlo'1 det:1<)tf.~s the group ~NR'"lC{O)R\ '-'Vherdn R.~ is 
' 

optionally suhsHtutcd a:ry~. ~nd Rq fs hydroge:n tJr lo\vcr ~lky~, 

{ttH.;ot f'hann~weuth)al f'ht!n\~li:ltion~;~ containit1g KAT~> channt~ openers can itl.d~K~e the . . 

fi~e has e. (tf~~ ~ompqu.l:t4 d~JhH;~ by .an.:-ttJf Formulae I .,.. 'V.UI. o:r a salt thereof. Salts ~;.~1' 

the cOn'(ptittnti.s ofFQD$Ulae 1 .... VUf as ):!ft!Vided herein Hllt.Y haV{~ O.llC or:.mon:; of fhe 

thlk~'>ving ;;.:ha.i-~eteristics; (l) $iahU±ty in solu.ti.(H1 &min:g: syrtth{:sis and :fonntdution~ {2) 
\ 

stability in a. s9hd ~tah:.~, (3) comp~~t~hm~y with: ~:K'!'ipierM usC~:l in th~ rnamllb~U,.tre t)f 

f~~bh:.:t t1:a·~:nulation.s~ (4} qu~mtitattvel;t yield the K(\Ti> ~ha.tuw1 Ofltm~:r upqn. expustn~fo 

shrmlated Of ~l;:tmd w~st.tic ~md. fJU()(bn~l C'l.}UOlU(ll'lS, (5) ::r~l~ase l\.;.~Tf' c\lannd Open@ ft'QS1l 

Sl..lH'1<:~ier~tly sm.alt purtides that aN readily rli~solved and a.bsm'bed, (6:) provide, \Vhen 

in.~e:t"H)-1nratcd i~rtrs a r,(l:wn:nacetrtkaJ t(mntclath:m,~ fbr ahS'l'Jrptiorl t)fg_reatet· thw1 SO%· l3:f~he 
' administered dtt&C. ("7) ,preS~·nt nt) elevau;-d toxicologic:~ dsk U:,'5 q:nnpar{.':d to the free hi.lse 

ofth~ K,.,:n· ch{trtri~l ~:.;penm·~. (S} can be fu:ntn.sb.ted into a.;~!;:eptabk phat"tn~R~:n:tka:l 

fon:nt~latiorts t~ tr~"*t ohei:lity and (lfiter diseaS$~ ofhum~ns~ (9) are a,t:ceptabk~ t"Q the FDA 

as the bu~h of a drug prod"!,;Nt. ( l 0) t.~n be recryst;;dHzed: tn lmpti.!ve JH.tritYs (ll ) can he. 
: 

used ttl form. c~~(:ryshds oftwo or mor~ siill:s (Jf the.: l{,;,Tf' chann~J opem:::r; (12) have 

H:rnited. h:YW"OS!foplcity to improve sta.hHity. {B) S)Tlthetk and -crystallh:.ation ~)i1ditions 

under whid1 the sa.tt hr fb:r.n:red can be· varied n .. ':suWng h~ different .cry-stal $iruct:ures 

(polymorph~} C·a:n be eontm!kd in the synthesh; of the srut, or (14) have irnpH)·vtxl: 

2oh~hitlty as ct:i~:ntx~ted to the :free ba~ i~) a~1ucc.us s~'Stems at physh:~Jogk~l pH '/&lues, 
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~w~n .. tox3;;.: s~Hsln the arnounb <'md cor~centt.adons: at vlhich they an.~ ad:mrnbtered. The 

pteparc.ithn ~:)f suc:h saJt~ can fadJitate the pharrna~·:>1ogica1 u~~e by a1teril1g the pl'rysk~~ 

ChU:ru<.Steristi\:::~ of~1 ca::m'l.p!'.HH1ci Wid~O:Ut pn.~V~~nting it fi'orn ~:)l;t~:rting.lts vhysiologk:al {:)ft(;lpt, 

lJsei\.~1 alterations h1 p;hysicd pmpt'-ttit~$ ~:nclude, h:}\Yering; the meltirlg point to i"in:.lflitat~ 

h:an~-rnucosat' ~\dministratk1n ~R'Hl incr~.asil:}g the S(JlubiHty tt1 fudUtal.:e Rdininistering lower 

{~ffe¢ti,.:e d~)s~s {.)ftlw drug, 

prefer~th1y at~aH nletili c.atkms~ m.ich as for .;::~xam:pl:e, sodium <.)rpotassiunL Catk.tns: c~~n be 

sdtc~~-d fhxnl any gro\~P l a1kaH metaL DiY<,t!ent metals: cat:kms. stsd'l .:~s ~lkaline [~a:rth 

m~tab {e.g;., rnagn.esit~lXl" caldurn and the Hke), have nt1t been ft~U.i'1d f!jo be Uf>efut for s:<~lt 

fbni1ati(Jn with tlt~ n1rt,~pOllnrls offt)l'nnth~~ I ~·IV. 

c~n be prcpat<;'d hyR\'lCtin~ Hw \."\!J'ffipmmds o.f'Fonmrla~d ··~ rv \Vllh ~'Ul ·~lkaH ¥neta:1 
; 

hydroxid~ or a.lkaH rn.etal ~lkt-r~dde, su~h i.!:~ fur example, NM)H~ KOH or NaQCH3; ttl.:! 

variety ofm:iN~nts: tlthich 'n-tily he s~kdcd fh:nn i<)tY mokcular vV¢ight ket(Jt,H~s (e,g., 

m:;eh:me. meth~··l ethyl ketm~e), te.:tnhydmfttnm (THF). dlmt~~:hy!Jbrtn~.u-:n.ide (DMF); fu1d n~ 

methyl pylT:t:;J\d:h·w:rn~~ and th<.~ Hke. St~qnising!y, sa1Hbnnaiit>:n wHh <11\ a.lkaH mota:l 

hvdnxx:ldc {Jf ~lknxkk is not phserved '«vhen an alcohol, partict..~lady a lovlet aJcohr~l sud> 
.; . . ·: 

:~.~::; rot' ex<:miple meth~no! or ethanof. is uw~~d as the solvent This result \'Y'<1S confinned by 

bmh .JK.,·R..tW P<:,3wd~;.::r O.if.fradion ~nd Nt:vf.R, and ls contrary to the di<:>db$Ure oftl.$, PaL 

N1_:,,. 2 .. 986,:$73, w'hich pmp~1ti:S to de'$.cMbe forma:tkm of dia.zo.>dde ~aits in. ak:oh.o:L, 

that indudt; at }e.a.st one te>thtry amine or ~nuno:ni\<lrl1 cation, O:rg::u.rl.c <mti!.::n:t ~otll:pounds 

c~m be monovalent:, divalent; tdvakt)t and tetrav;;He:n:t by itlx.shtsk'>n of ~:!nt.:, t\vo~ thr~e or 

lht1t tertiary mnin~ or ammnnhun iou&: within the compourid, t-espectJvdy, '\Vht:ll a 
' 

muHivatent compound is ust.'it, the tertiary an:rhw or quaternary ~WJH!K':O:M\1 m~:~ieti~:s are 

pret~mhly ~ep~rat~d by~ chain of at least 4 atom~, more prden1b1y h)t a chain of.at "lt~st 

() atoms~ s~ch ~ls fur {.t~:a:rnpk, h~»arnethyt hexa:rnethykm.~ diam:t¥H)nb.)n1 dihydroxide~ 

wherein the quaternary <.~m:rnon:hm1 mo.kt.k~~ <tre sepanit~ld by ... (CH$:)6--·. Prirm~ty and 

sec{md~ry m:nh1es do not to ~t'fechvdy form. salts \Yith thti t·DinptW\nds of Fommlae l-lv·< 
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coti'lpou:rg1s t)f Fonmuiae l ,...,. tv \vHh e<~mpmmds that i:ndud~ at !~ast one tertiary arnine or 

quaternary a~htnC.H1l\i:r.n lon {f~;g.~ choline hydroxide';' he.x~methy1hexmnethyletK~ 

dk~~Tl.Ntn~h:~u1 dihy(hvxid~:.~) in~~ scllvent sele~tedfr.om tow.mokcdar ~vdgM keitrne..~ (~.g,, 

;:v.:~ettst1e, m~tb.yl ~thyl ketone), t.etrahyd:rofuran, dhnetl:ryH:bnn~uni.de, and P-ln~thyl 

p):<rr(;:Hdirt()b~; i\$ with tht"' preparation of S<~1~~3 fh.:ml ~HkaH metaJ Jwdn::iXi(:k~s, ~unine m1d 

an:unonium co n.taining c.(~ntpm.tnd~ do not Jhrrn salts when the su1 vent is an uhx,boL 

!~~~o inchldt~ tu~sk: ~idditi>:m salts S\Wh a.<:: those containing; bent~thine, ¢bkrroprocaine_, 

cht)line, diet~yl~nin:t~"d:hantll, hydro><:y{~fu)d pyrroHdi:n.e~ arn.trlon:hm'l? 

tetrar.~mpyfanJms:.lniu:rn, t~~tt~ln:liytpho~ph~n:t1'1.m1~·hex$.tt11efhyt diattUtlQni~:.l-In~ 

n1ethytdietha**imine~ tclethyhsmine, megh..trnin~" ~tnd procaine~ and can he prepared u~h)g 

th~ .-applnpr~ate cs.,m:~<>pondh:~g b~ses, 
\ 

in;;::lur.k: th(.}~'e:Gm:rtajning hex4methyl hetattwthylt;ln.e- dimnmon:lurn, choline, sorli'mn. 

~Jt'.it~\SSh.!h'i, tn(lth}'h1\ethyl amine. tcidhyhunine~ dieth:yhn:n.i~).o~et1Hult~1, hythc(1Xyethyl 

pyn»Hdirt<:~l• tetrapr<.)pyla1:nmonhsm and h:~tniboty1phosp.b~?nium iop,§~ 

prepan.,~llJsing hexanJethyllw .. ~~amt;lthyH.m~ diar.n:morHun:r dihyd:n)xide, e.b~;:tHne hydtoxi.d~\ 

sodhnn hydro~~dde, sodiurn methox.ide._, putassimn hydt(t:(id~c, pot<t<;<sium. md.ho::dde, 
\ 

ammonium hydr~Jxids:::, btr'.tpropylmmno:ni.um hydnx~~:id~, <tnd tetn~but.ylpho~phtmium 
~ - . 

hydroxJde, T11e ba~\c ~ddition saHs can be sepim.ued ituo in!)r:gank snit~ (e,g,; goffitln:l; 

pntas~h1m and the like} <md orgwic $~lts (e,J:h choline. h:e:~arnethyl hexamethytene 

diammonium hydtoxhk~ and tb.c Hke}. 
' 

to ihrm both aPkm~ (*nd tlaUon.s, In h£~sic m~dia~ the com:pmmds ofFtH111Ula¢ v- vm 
typically form .. aniatl~L Anions ci>.n be fonn.ecl at t:::ither an amino m· ~tibstitute<J>:~:rn:lno 

Sl~hstituent~ ur 1~l the sdtlmyl gn:n:lp, hl acidk: medi~; th;::;~ c.ornpounds ~~fForn'lulac V'-
:·:-

VJH generally; form t~tbns hy prmom.1.tim~ (:lf~~.n ~mJno :group~ th~n;~byt1)ITJ1ing an 

nrnmo:ni\{m n:l~)iety, 
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ca.ti;)ns> hld:t1~Hng tnonovakJ's.t n~clal cations <.)f any grm.1p J alkali nwtal (e.g., sodh:m·h 

JXYlassium~ a~d th~ HkcL divat~ut mJital .:.;atinn$ ofnny group 11 alkaline ~ru:th rn~taf: (e,g,, 

calcium. ~m~&'!H.~sl:um~ and fhe Hke), and ahuninurn cations_. 

j 

S~hs: ofHu~ C'Omp'Otmd~ t~fFDmtub:e V .~ ·o;llll '>Vhichinclude rru:~t~tlcatkln& can 

l:w prepar{;.'tl by n~a~;ting the cot:npOlJntb ofF:tnJl:1Uiat~ V ·-VH1 '>Vith a alkali nr atkaHn~, 

e~u::th m~t~l h~··dn:nddes or alkoxi~tc~. such as fur excu-nple~ sodiurn hy:drt~xid~ ~:'1-r ~odium 

met}l(~::>dde, in .an organic S('<h'!:nt. St.Kih <:iS fhr example lower .:tkoh<.tls, lov<' Jnok<.;ular 

vtdght ket~mes ((~;fih acekme, methyl ethyt ketone..., and the Hke), tetn~l~ydrof~ltm1, 

dim~thytfbmiamide~ £tnd .u-cmt,fhyl t:JynclHdinone~ and the like, 

S~h:s ofthe: cornpou:mh<o off\n11'!.Uhle v· -~ Vlil, ma)l indnde organk or 
\ 

inu:tganic «n.~n~~t: k~ns, {ndm:llng hut not Hrn:ikcl k>, ~H::~tr~te~ a~do.ukk, ;11;c~tyi, adipat~, 
< 

<:1sp:art<~t~, ~es'yla~e, bian~ta!:e; l1:it~rtruie, hrN:t~ide, tHlto:~Jde, bu1)'<rate, ~ah..:,hi<n. ~.arn$yh~te\ 

caprr)1'ite~ varl~onate,. citra-te, cyprior~ak\ de~;;a:roate:, diaceta:te, 'Hm:egltlurnine~ dinltrat~. 

t-Hpota~htrn, 4ipropiom~t~, di~odiurn •. disulfi:dei edisylate, emmthate; :estohth.\ e:to-£honate\ , 
ethylst~M~:inat~~. ·ftm~antt~, fO.t:oatt';, g!uzx,"j)'tate.1 g!'l:lt.onatc, hcxa(.\:lt~xnkle, hippun1te,.hychte, , 
hydrob·omid~,. hydtochfotide, ist;lt.hkma.te, lact!}b-ionat~. n.1alate,, maleak; m~gtum~ne,. 

m~fhy.lhrorni(le, rnethylstl.lfltte,, J'l1~ltrizoat~\ nafl~t!i~, napsylate,, 1:1ih~ate,. oleate, pahnha:te. 

psr~Jo<!t¢,, phenpn.>plo:natf;-,, pho$phMe, piv"&latt, JK~Hsth'ex~ polygtt!a<~tl:lwnate, pm'ht~tatz~,, 

pr{)pi1;m~te, ii<tcChM·<:fte, ~odium glychtate, $OdhttX1 phosphale, sodhn1l S:tlcdnaH.l, stearate, 

su~dr~at¢* su1fatz~, su.l:fonate. ~uHbsalicylate, t~rtrat~~ tebutate, te.tephalde, terephtkdate, 

t('SYlllte, tdt1utate~, trihydrate, hi$lth::-<·~te, Uomo:;;thwnine, vale-rote, or :xinafabk, Pu~ferrc0 

VIH indt1de add addition salts ;;mch as lh01>$ (:0f!tainh1g suUate, chJo:dd~, hyd>t:!d1loride, 

1\~r:n~irate, rnal'eate, pho;;.:;_phat<~, ~tlltknate, acetate., citrate, htctate;- tartrate;, 

tnethane~ulftn)ate, cth$:n.e~~ulfm:m.te~ benz~n~ulfon&te. p-·hihlen:e sulfnnatfl, 

cydohex_y-ls:uHkn::m.M and qu.~nate, Phm:rn.aceutk<ltl:y acceptt~hle salts of the compm.mih of 

ForrmJlae v w vnr Gan b~ obbhwd i'iotn acid~ SllCh as hyd~X)Chloric ~eM .• maleic ~dd, 

sulfuric acid, ph.os_ph(;tk add.~ $Ul fa:mic a~ld~ ac~,tic add, d.trk: acid, ~ac-He add, tartan'~ 
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add~ malon:lc ~ckt. methanesttHbnk.~do, cthanesulfoni(: add, benzeHe::n:.tlfb:nkw;;id, p~ 
i . . 

t:olmm~sultt}fl.k ~tGkl, cych:ihex::AsuH'ilt:nk: a~id,, fu:tnaric acid$ ~ottai q'-1inic ad& 
I 

inch.H.le b~sk m:kW:kH:l ~alts such as t.ho~e containit1g be.n~~athine~ chlompn:Jcaine, cholin(\, 

diethano1art~ipc, ~thykmt~d·ian1~nc, nlef,hlminc, pti:K~tbnc, alun:drn.n11, caldum, Hthi:;;u:n, 

mag1wsiun1, j:a)tas.siu~n, sodit::m~ antn:w·!~h.!l:l1, alky1ml1if.H}> and zinc, when acidic .fu:nctkJn<~l 

g;rtrup~, such )m: curl:KYX)'hP acid <.W phenol are pxesent For exan)ple, !ilee Rl~mtngu~n 1s 

Pltm·wuJ.Ci~Uth:m.\ ... td~"?.·m,:~<.~s, J9th e&, .Mack 'Puhhshing C(l., Easton$ PA. ''~itJL 2, p. 1457, 

1995, SuJ:.:h ~a1ts of the t.:9n:q:~m~.nds of F\1tnnl1ae V - Vlll can be Wep!l!'tXl u~jng the 

spproprlat~ c~~rtesponding base.-9, 

, 
aqueot1s~akohnf .ln l:'>Phlt!on (:.'.t:mtalning: the ~wprpJ,"'Jiate add {tnd !h¢i:i i~olated by 

' ev.~rporf}tlng: the s~'th.ltlon, h~ another ex:au:rpk\ t~ salt is pt'i::pa:red by· re;:;.ttcing th~ tre~ h~se 
. ' 

Ttle salt~ of the comp\)Un.ds ofFzwn:nilae V ....-.. )'/111 tn~ry b~ present as lt 
~ 

et~mp1e:c Bxm~qJl%~ Q f "COnlpkxes itt~~lude g,.dt!orutheophyHinc {~mnpJ~:;;:. (anafog6us W, . r .. . . 

e,g,, dhuenh:yprinate: di;ihenhydfarr~ine f.h:.:hlorothoophylHne (1 :1) <:-tlt':iplex; PraU.'lW:riLn~) 

and vat'iou~ cvclodextni1 inclusion cumoie:>::es, • • ' ·. • ' '!'" . . . . ' • • • . • ·• • ' • . • .. ~ 

' 
8-l.'llv~~lt~ u~efd in the- prep§lraiion ofphan::naceuticaHy tu~:ceptable salts of the 

con.sp\1U:Hd$ ofFormub.e V- VllJ inciuc:le orgm:ric solvents~ st.1Ch a~ tbr exatnple, 

t~cet~m:itriJe, a~etone~ alcohols (~,g., n;wthano:l, ethanol a.'1d ts{Jptup.mt":.ll)? f(~l:nthydr{~fn:ran, 
} . . . . . . 

methy~ ethyl ~etone (tvlEK.), ethern (e.g,~ d:~ethy~ t<ther). bemA.~rte, tolue.tte, xylene~, 

dhnethyif~nn~a:mide (D.MF). and l'f·methyl pyrrol.idinone (NMP). ~nd the Hke, 

Prdlwab{y~ th~ $91Vel1ts are sel~cted fh:.~rn ~~-e:t1:Jnitdle ~mcl !>..·1EK 
; 

Th;~t> s~Jt.9 (tf ct)mpmmds of Fomlulae V « \lW may be present as a ctnnplex, 
i' 

Example~ of cr.HnlJle:xes include S~cMo:r<~th~:,ophyHine comple;o;; (ami.log<>t~~ to. ~-:o,g,, 

dimenhydrinate: diphe:nh.ydrarnine fhiblo~:otheophyUine (L1) cmnplex; Dnmwmine} tmd 

varhn.ts cydodcxtth~ in(~Jtl;sion C<:.Hnple:,-.:es. 
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{lXhibit at ~eist one, or pn~fhably sonw ur even :nwre ptefe:rahly, aU the a-.no-wing 
' 

z~har~lctz~d.st~cs: (l J they are· stabfe. at amhier& temperatun~.s tor ,,. tninimum of otH,~ Y"~~r; , 
(2) tl:~.ey pwvJde fbt el:l:se of nral admi.nh<traUon; {)) they facilitate p:~rU.ent cumpli<!<"1.ce \'\•ith 

4o~ing~ (4) upon admh1ist11don, th~y em1sist~nt!y facHit~te .hh.~.:h 1evds trf'ab~nrptkrn of 
\ 

th¢ pharm~lceutic,aJ active~ (5) ilJ)On onc-e ort\'\'ice l:krily oral acltni:nh>tratim:~ the,y .allow 

re!.¢m:e of th~ ,KKn' ch<tm~et opener P'lt~ u. su:st<'lined tilt.le Jhrrne s:n.ch tb.at the c:irmdati:ng 
} . . . . 

~"1ncentratkni of the K,\lf chmmd or-R~ner or i.ts.rnet~bol:k--aH;t ~lctive met~boHtes doe~ not 

fan heH)\V a ther"\t:u;;,uticaUy d'i\."Cti'>"e cnlwcntt~Hon; {6) they adtieve these :r'esl.th:s 
' 

ind~:pendent &tthe pH ofth~- ga~ttointcsdn:$1 tm<:t oftreat:ed S\lbjeds, and (7) they det~y 
l 

:rel~w~ ur~:tH gm;tti~ transit is C{)mplete or neatly complete, 

f\.1mwhel ,~;\rm c~n be p:w~videcl, fpr e.xw:trple. ~ c~ps1.des, ta"bkts, or as quk:k tlissl;.~!ve 

t<iblets or Hl.~~s. Caps1Jb :Pr hhkt fu:nn:ulati(ms indud~ a m~n1:Kl:t ofrl.l..stfnguishing 

cnrtlp9ne!'tts, f(}f).~ is k~ '~ornpt:in~~nt h:~ hnptov§ ~tbsoqJtion .r.1fthe KAT!' charm.d Cipener, 

Anntner $tlSi.ci1ns relea$e t$f the drug over n':iC>rc than 2 hmn::s, ,<\ third d~tays l:<uh:m~ntial 

n.deasc pfthe,drug: umH j$,ttsttic trahsit is co1npleted, 

0~\l. aclminh;tration fon:tw!lations nnhe salts of the co~ilpouf!ds ofFtmnuhH~, l , 
--- vm can alsp be provh:le-d~ fc~r exall;'lp!e~ as (;Wa! suspensions, (ira! S<)luhons,.e~':it:~tpsulated 

oral S.lJ~pen~h}ns, and en~~ap:suk~t:e.d ora:l M}h.H::k)ns, Fon:n.ulaJh)ns C£Hl be dtlsigncd lhr 

immediate rel,e<.t:)<::) N' controlkd rekase, Preferably, S~lch oral ibrtnulatillt.ts are not 

prndu~Jed th:nil a liqt1M f<.1r:tJl of the sndiurn sah of dhu~oxide. 

prepanxf f·or tr:ansdettmd, h:~h:anas*ll and intra:venQ~ (l:V,) ad.min.~stration, provided that 

when the anio:U i:.;; diazoxide. and the cation is: sodhm1, tbe. t't1rrnuh~Hon ii!< not fo:r 

fon:nu!a~. r ,_ VHf are p:rep~m~d tbt tn'!nsde.nna1 tH' i:ntra.nasaJ ,:.adrntni:§tra.Hon, pfoVl.ded fb~t 

'·Vhen the ~mh:}n. b dt<~~!xide alld Hw: c~ttion is stn:li~:ltn) th<;~ form:u.lation is not _pn~d:i-v:x:~d 

md~lg ~1 liqtJkHtH·rrJi ofthe s~H ofthe t(lU'i.pottnds of Fonnulae J -·· VlLL 
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Fon.tmlu~ J ._:'~/111 are :prepart:d ll~r trausd~~tnaJ~ intm:tiasa~ and inb;:avenot.ts (LV,) 

admin-istn.~titirt excluding the sotf:i\l!U s~tlt: of diazf~xide. 

seleGtt:::~ fi:'orn For.muJ?e I- VlU exh.ihit improved S{:}lubHi.ty and. absm;ption compared to 

pr:e'\ibt.ls t1.trthuhduns: .nfthese drugs,. Th~s.t:~ tHivan.tag~u.s propertk$ a:re acl:Hev~i by any 

o:ru.~ Qr more bft'he foHr:r·wing <tppro;-tdws: (1) te~:h~9in.g ~siowti~:,:le si.<~e of the fun:n:t.daHor.\: by 

cotntninutkrn"' spmy drying:l or <.)fher rnicn:.mi~ing tec1mique~~. (2}tlil~ng an ion exchange 

resin in Ht{~ form.tth~tfon~ (3} ushtg tn!::Jusjon c~mplexe.s, for cxa~nple us.ing a cydodt::xtdn, 

(4) ~~mlp~tction of the s~h d'KA.T~ challnJ>l opener 1Nith a solubHizing agent ln~Juding: low 
. ·' . 

•viscosity hyptomelk:lse! k~'<N visc..':idt.y methy1cclkdos-e :nr ~hnilarly functioning exdpk'nt 
' 

~n.d \Xmibin~tlongthereof, (5} l~ssod~ting the 8~ilt of the K,'\Tl' clm.n:nd openet \v~th a 

distinct salt Fi'Jor to fbmld~ltion, (6) U.$ing a ~oHrl dispe:r-sin:n nfthe sa.lt of fh~ K~-r1• 
~ . . 

c.!m:n:n~l t)p~tt~l·,. {7) tlsh'rg a s~if em~.dsifyin.g system; (8) :athiing one or Tn.{)re S'l.ld1lct:an.ts to 

the A)r.rfll.llat:i~n, (9} IJ$ing nan.or>a.rtide8 in. n\e. folT(l:ldadon; or{lO}con~bh:1Jttions t:!fthese 

~pprt>at.',hes, : 

Forrn!..da.e J ""'vn.r ~;rver a St:~.stmne.d period ~.:Jf t.i:ttJ:e {e.g.,. 2~30 hours) can be ac~hie'"'ed by 
HK": m;:e of one or mote apptnach.~ h:~dudh1:&; bt~t no-t Hntited to; (l) the use ()(pH 

sensitive ~>l}:metk contings, (1:) the use nf ~~ .hydmg:el~ (3) th{:~ us~~ of a. fHm coating thHt 

controb th(l t:o:~te of difibsion trftb<..~ drug from a coated mat:dx, (4} the use of an erodahk 

trwhi~ th~t ~::or1trols rat~.~ of drug rde<~:se, (5) the U8e ofpo{ytm:.lr &:oated p~tk!:~. gmm.lle~, or 

rnic:rop~srtide~ which ca:n h~ ilmh.~r en{)apsulafe~ t~r Qompr~se.d into a t~blet; {6) the use 

of ~:in osrnoh<~;t1Uuq; syt'lt&tm~ (7) the t~s~ f.if a con1pN&"lh:~:n t::~Jated tablet~ or- (fQ 

t:()tnbbatl:ons: :or thest.~ appw;~ch::::s, 

compounds ofF\:l:n:rnl1a~.!- VHl th::nn fhe .tl.,rmubtlon l.m.tH gastric lt<:lJH~it is compkte c~iJ't 

be Mhk:,...-ed ht the fomnHation.s provided hereinby any of several mecha:nisrns. For 

e~ample~ pH sensitive poly:m~~r or ctP...poiyn:'!e:r .c~m he used ·whkh when a:pplk~d around the 

dmg mat:ri);', 1\>n<:.t:ions as ~nl ~:t1bdive lH!.n1~t tr;. n~le~.t~e of :a:etive at p.H 3,0 or 1o\ver and is 

unstable ~•t pH~ 5,5 and ~tlxl'le. This provides for C{}nt.rol ~:.li' rdease of the a,otivc compt:rtmd 

Ex. 2002-0461



., 

i:ntesti1w. A:t1 alten-t:ative to a pH sensitive pal}'n'Wt nr GOyp!'Jlyrn:er is a polymer or ct~~ 
' 

po1yrttet that:i:::rl:l(~rt~a(}t~!;lK):U.S-st.'lh:tble, Th~~ ~>~tent ~)ftesistance f(l r~JeaSt;: in the ga~tric 

envirm:mwn.t:ca..~ be ol'.mtrollw by cn~Hng: with a bl~nd ofthe mJpv.ij;qtK-<tYus.""snl<Jbk and. a 

aqueous sohibk;: pdyn•et;. ln thiR Itf~trro~d1 f>eith.e:r of the bk~11ded po1J>1Tters or (o~:~·-, 
polymers aHi pH seri.shlve~ On~ ztxampk~ Of a pH Si;ms~tlv~~ c-n~polymer is th~~ E'~1-dr~1git® 

. I 
rnethacrytk 1~)-pl'.)lytnets~ inch.tdin.g E\.tdragit® L 1 00~ S 100 or L 100-"55 sohds, L 30 D:· 

55 t1t liS :Joq disperskms, or theL 1.2.5 or S 12~5 or;..~ank st)lutkal~. 

l 
fOZ88l P{:llyme:rs that d~kty rde~se ~ .. tn be applied to :a tablet either by spray coatkng 

I . . 

(as a thin tHn:9 or by czm:~.presgizm coating, if a c~psuJe is :used) then the polyn1e~{~) m.ay 

h~ ;:.tppH~d t:n~~~'t the ::;.urfac~ ()f the t:~wst!le CH' ap·ptk:d tg tt1k-ropanick!S ofthe drng, \'Vhich 

·may n~e\l he tme,:apsulated such as in a s::apsuk or geL If the capi\lule is coated~. th\~n 1:t wm 
!~esh~t o~sintegt<ltkm unt.H :s.~ner g<~Stric tramd!, lfmk~~:opastid~. are co.at~~d, l:ht>~l the 

capi'!ule niAY disin~:¢grate iu the stot:rsach hut little to no dtug win be t~l~..ast.~d until after the 

' 
~,g,, a swdta~?b }iydrog~l Y<-"11 bell!led to delay dtug n~tease in the stomach, The stveHabk 

bydt~.:!zd tab~:;; Irp moistur~ a:fh:r o:Jdministtation, SvteUing, of the gel 1:eS1.tJts in 

dh_p1acement\ofthe drug from th~ sy}>tt:n1. fo:r absotptkm, The timin~ and, tate \:.lfreh::ase 

of the dn:lg d~pt~-r1d on the gd used, and the r~t¢ at '\vhich. moisture t~aches the gel, whkh 
r 

can be GontroJkd by ih~ siz~ ofthe t)pudtlg ln th~ systmn through which fluid enterfc<, s~e 
' 

~:)rug Ddiv~ryTe!:ih.t1ologk~s onhne ~utk-:!e Dong t':t at, '$L-OROS® SOFTC.AP1M for 

Controlled R~k?US~ ofNon.-Aqn:eotlS Liquid Formuh~tions.." 

pt(~p~t·~d as sa)ts of the ~t)tnp(mnd~ '\'lfhmnube l - \/Jl1ll:tld1 aftet gastric transit~~ 

cornph.lte can b{l a&~hiev{ld by auy of several mecha:nisms~ ~nduding, but not limited to: 
' (u) a pH se-nsitive polyrner or co-po(ymer applied as a compressiot~ coating trn a tablet~ 

(b) a pH ~~:m~1flvc polyrn-et nr co~p-olymer: .applied .:ls a thln fUm on .a tablet; (c) a pH 
( 

s:Gns!live p!:.llYp'l:e.'f or C()·poly:rner a})!)Hed as a thin !11m tn an encaps1:llatio:n. system;. (d) a 

pH sen.sitiv*'~ V:o1)'111e:r or c-~,po1ymf!t applie-..1 to encapsnlate~::ln:dc:ropartides.,. (e) a non~ 

<~qtlt;ou~H'l'obb,Je JWiymer or c<.lf!<.}lyrn~:t ~~ppHed a~ a com:ptesskm coating; <m a tablet,;. (f) ~t 

~KWl-~~~rueow:l~solubfe polj-:n;'ler or ((Fpolytner appUee as a thin Hlm on a tablet; (g) ~l rHJtl« 

Ex. 2002-0462



aqt-l.~(!l!S soh1bh~ polym:~r ~1ppHed. ~:;; a thin Hhn fc; an encapsu1atkm system; {b) a non.., 

aqueous soh:lble po~yn:t(~r appHed t~) micwpartides; (l.) incorporation of the tbrmu.kHon in 

;::tn: o::nnotio :pixnrp ~yst~m, or G) 'l.rse t)fs}'St.ems ~ontroHed hy ion ex<.:hange r~sins,. or (k) 

Cl:m:fbinaHon~ tl(tl)\~e .appttlP:t~he.~, wherein the pH se:nsithle ptJ!:yl'l1er ot co-:pol.y:nH:~t is 

tes~atant.to d¢gradatior\ under !~~:.lid conditions, 

' For:rrmhtions are provid~d that m'e designed t.'l:Jr administration once .:bily ('Le,, 

on~ per 24 hours). '.fhe~e ft!l11)Ul:ation$ can C{mtain 'betwe~'lc 25 and :500 mg t.rf K-.-r~ 

ch<ir~:nef op(mtrs select*'~~ Rom salts of the C\.)n:tp{rtm<l:s ..:)fForn:rube l ·~VHL 

Ft'~ts:rHl:h\:t.ions'intetide<.l for adtninistratlDn t'>;;,'ice daily (per 24 hot~rs) m<J.y also l~e 

Pi~)vided, These c;m <Xmtiin bet:ween25 ~nd 250 mg ufKA"n' c,tw.:n:nd O·p~:n.er:s. 

dn1g ptotil..tct ; 'rhis fmproven1ent in s~ue.ty occuts by at l~:Mt hvo 111~\:h~n.isrns~ Fi:nlt, 

de.l~y .Qf t~~J~a$e .Qf a~:ti:VC drug <mtlJ S~Strk transjt is (;'{)rpplete C~t) f'l.ltitn::,e the lndtk:,n~e of 

~ nmge ofgastrtlintestin:a1 adv~.rs~ s~de efrt~t~ induihng r~~n::tse~~, vMn:ilirtg~ dyspepsia~ 

~bd,)trtirin~ pain, cliarrh~ m:~d lkus, Second, by s:~1staining rds:f.l.sf! 9f the active dtl-lg over 

2 or l1lnre rml~f$1 up to l;l$: long a~ 24 hc1.tts, peak d:ru.:g ievds ~re i:t!i:h:lced. ;dative to the 

peak (IDJg levels obs¢n•ed fb.- the s~tm~ ad:tninhttetoo doss.~ using any o:raJ fhnnuiation that 

docs not have su:staiMd or contrplled rdeas~... Tbis md:u-ctlon inpel:l.k drug levds C<h'l 

~~ttntribute to l~ducti{J:ns in ad:ver$\e effects that are 'fXtrtiaUy o:r cornp!~~tely d~=:knnined by 

peakd.n1g kv~ls .. The~e lldv~rs~ eff~~d~ h~dui!e: Huid :ret~":ltion v,•ihh ~he MSiJ!;.':.ia:ted 

redttcd mtes ~:jf~;"::xcretion t>f ~odhm:~* i.1hloride and ud c acid~ ~N:k~lH~, h}<perglycemia ami 

dw astKlci~lted pQtemi~1 fur progn~ssion t~J ketoacido$}1;;~ ~~ataracts ;;md non:-ln~totk 

hyper(.lSnHJb.r cOl1ll~, headache~ tach:ycarob H:od _p:alpitati1:tt.l1!\ .. 

()JW<ners pr~ared. ih:n:n s~lts of oonspounds ofFtn:nn.ila~ l- ·vm, w11ich h~ve one te$tui.e, 

i'tom each DfA--D ~s sho'vrn in Table 1 .. 
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' 
Table L Ct)'!ltrolk;d RdGa~~ Forn:Rd~tkm Ch$:r.acteristic~ and Pr-opertie~ 

! A. Unit F~:~nn: . t '~~ahtet ~)r C~4ts~~f;-------------l 
! ! l 

~: ... :~~~~~:~~~:~~=~ ..... , .. : ... t~-~~:!..~~--~~~: ..... :~::::.w«.~ .. --~ ... :J 

t 
·· lO~HWGmg, j 

------------"-----···---···---' 2f}o:S(}o-;;;-g-- --------I 
~- ~~---.J 

--·--·------~-------···"' --~~-~~~-~-~:~---------·-····-----~--! j 5{){l~20UOrng l 
jc::hoslng. OrK:e clafiy (24llm~rs) · 
t-· ~----·---·~·--·-·--"·······r···1\~I;e-~Taif)~:-('i4-.E~-;J;;}----
l------,------------------k-----------· 1 .D. R.eleas~ time: l 2v.4 ht:$ l . . ~ 

~---~~~--·-4.--.- ... -......... -... -~--------
i· ·4-~~8 11rs 

,;._,,._~ ...... ~ ............ ~:.--~.:.;., ........... .;. ...... ""' .. ,".;.~~·~~~-~~-~·":"".,...;. ......... ~ ... ~.~--···-·····.;.····..:.t 
I 8~24ho:urS\ l 

~-~--------~~~----- J 

{~)293"1 Fdr ~xample, >-1 G{mtrolled ;rele;~e ct)mposW.on c$.n be R t~~blet Ci.mtaln'ing 25'" 

j·,no ··<>.:r "'r····a .,.~tt ''lf' ,, """'"''"!')"''.""'"l· "'t·,~·"~,.,'"'~'t"'"' ~~ · ·\"n-1' ,,,,h·~,.""~h· ~u· ,,,L "'·b·~"'t' ,.~m'·"'~,,~~~,...,.,~l ~ ·\} .· . . ~-~·:e:6 ~- ~.~f . ·~ .. ~~- -~·..:.:n·~~:,t~ ~('Q.ku..~J;t ....,~~ . ~·-t,: ~.q .. ~·l..:i.·~~~'-~ J, .. ~-.... ._. :U.-·. ="" 'li'X: .\~:it ~.p .. :e,_ ... ~ . .._;:.g~~ :t.·~ ~ ll';; · .~Ux .,:.,~.:o;.)~:S,<;;..~:\;.'~ 

:!-

(}liCe d,~il v to ~l\lhie"Ve a ('On trolled rdease thn~~ (~f 2'"4 hours, /\11 o:f the$~ thn111llatlorts c~n . '' '. ' ' .... ' ' ~ ' ' ' ' ' ' . 

f\rrth~;:r inci:ud~- the feature qf SUbi:lfu.ntiaHy dd~lyiflg phm:tna.ceutic~U adjve ndel$.S£. mlfil . . . . . . . ' 

l 

In addition, <mY of' the aboveformuluthms iiom T~bl~ 1 cani11clude at kast 

i.Xnt'lpotmd (L~.; a K~ w ~::hannel opener selected fi·ota ~ salt of a comPJ.1tmd of ru:1y of 
' Fum:tulae l -·~'lUI) and <.t :rna.Jdx '1-:t•hich b<.:htdt$ a gelling agent that swdls UJ.>O:ll contact 

with ~q:uetn.1s ~lu!d. The actlve l::()mp{nmd entrapped witM11 the gd is slo\vly tde&s&l into 

the hmly upl.m~di-$SO.h.ltior~ oftll~ geL The active cnmp~)tmd. t~n be evenly dispersed 

\~<:\thin the ma:t~tx or ea.n b<.~ pre~;ent ~s IX)C.kei$ of drug in t.he matrix, For e.Mmrpk, the 
. . 

drug C.<~l1 he R1~rm.tlated into ~rn.~H gy<~n\~les whk;h ~lre dlsperseq 'Within the rrw.t:rbc ln 

ad.dition,. tlw ~<lml!e~ .of drug also (>,1:ill:n:dude a nlatdx: .• thus, pn:rviding ~· pri:o:u.tty and a 

secondary rwrthx ·as described hi l.J.S, P ~rt No. 4,330,830 lQ Rhod:es. 
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eK&tl:npk, ~il}) pharma~~eu.ticaHy ar.::cept~bk W?lkr soh:dJle $.)1' \lf.'ater insnlubte slow· rek~asin.g 

p(;}ly:me:t s~wh·as Kfu'1th~~ln gnm, ge.lMrn, ceUnloae ethers, gutn arabic~ locust bean gum; 

gilM gu_n-,. c~'l:rbox:y<.>iny1 :pt~l}"!tl:er, ~gar~ acacia g:mn, traga,;anth~ '<leeg1.nn~ sm:Hum ~1,ginate 

or alghlk ~~d~~· polyvinylpyrroHdone~ polyvinyl a:tc.ohot~ or tlt:m fb:nnin~ poly·mets such a~ 

tn~thy1 c•dh~l~)se (MC.t C~(d.10XJ<rtwthy~ cd1u.lose (CJ\:lC\ hy:dmxy:prop:f1 rnethyk:ellulose, 

hy:n.':l><ypropyf methyl cellulos{: (HP!VIC), hydto)t~{pf{lp)'t oolh.dose (J::fPC). hydroxydhyl 
; 

~dJuiose (HEc:). ethykeJhdu~a~: (E-C)~ :ou::rylk1 :n:~im:: or rnixtnres ofJhe abO\iC (s:-ee e.g_~ 
' 

heHwop,)lys~t~chaddR: <.~llmp-otl:eilt ~~nd a hmnt}j}(}~ysaccharide t~t)mp'-)nent Vlhich pnxhll;:':tss a. 

f~;st-ibrmi.ng <:.m:d d,&id gel as desc.r-ibed in l.J$, Pac No. 5,399,359. 11te rnatdx atsQ can 

:!rkh.u:le a cro~s·-Jhikbg ;:.~gt~nt S"!.Kh tt$ ~ rtWl)(n<~h:::nt or mll.lti,,-aknt met<d cations to funbe.r 

lldt:l d~'idity fl.f!id decrease dissCJlUtkm. offhe n1~td:;.;. ihu.s fi.l.tther slo\:virlg N:!e~se of dt<Ug,. 
~ . . . 

The tt!nt"!~mt 6 f crossHnking agent to add can be d~ten:nined ~sing methods. routine to i:he 
i 

ordinary :skilh::d arthHtn. , 

' ihn:ndation exd1}ients, Such exdpi~nts includ$. l'<:ir cx.anw1e, binders; 
.\ . 

:poiyviny1}l)'IT~1Hd<)ne, gelatin. stan.·:Jl JJ~ste.3 tnkrocrystanlne ~~lt~:los~~; dibent~ (ot fillers): 

$ta.~h, stacn.JS~\ dt::xtn)S:t\ lactose. i'tuctose, xylh6t, :!><)fbitoi, soiHurr1 ch!otkk\ dextrins. 

ca!ch.srn phosphate. c~!chJlT~ swlplwte; and lubricant~: .st~ark ad4~ magne-.shm1 st~\'tr~te~ 

c~ikiurn ~tean~t{.l, Prwiml ® and fknv aid~ fbr example talc t)t .co:lbidal siEcon dioxh:l.e." 

hydrttph!)bk; t~:H~t(~ria1 \Vhkh slows the hydratiQn of the ge:Uing ag,~1t w·Hho"!lf disrupting 

the hy-dr<lphih~~ n.atu:re of the n">~!tsix., a~ dt~sorihed in U.S. Pat, N{), :5;399,359, Th~ 

hydroph0bic polymer t~<HJ: inellJ.de,. tor example, afky~ceH:ulose sJ;n.:h <~s ethylceHulose; 
~ . . . 

' <)ther hydroph?bic ce1lwlo$k'; i:r~atedals, potyrne~·s or cop{:t!yrners derivt~ frnm actyht.: ot 

methacr~Ak aqkl est.e1:s, ~t"Jpt'slymers of acty1ic and nlethacrylk~ add esters, .~ein, \V~xes, 

she11a.<\ hydro~\en~ted vege.tabl~ oil.s; \V<t~es and ·wttKY s:ubsta:nces such as c~rna:uha \yax. 
' 

sp:~tmac~~u wa~, Q...-:tnd·dlnt:l ~va.x, t.ocml butt~\ c(::loM~)-"1 .a1coho1. beeswax, cen:lsrn~ 
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pamffin, m.,y·lj~ty1 akoho1. steary1 alcohol~ cet}·J~kc~bol tmd sk{!dt <t\:M, and any other ' . 

'th~ a:mtmnt {)fh;;rdt(tphobic rna:t<~~·ia1 inct.Jrpntated int<t the c:ontrolkd reteage 
< 

~(ll.11}1t.1:':1ttion ~~that ><Vhkh is effeGth···eto sh.n,~' th:;;:, hydn~th)rt s:.tft~e geHing agent <,vlt:hOllt 

disritptin.g the hydrt)_pchHk: matrix furrned upo,n ex.pmn1tt:: tt1 an ~nvimnmetrtal f1u:ht h1 

c~rrnin preferred et~'lD(tdimt.mh~ the hydro:}..J:K~bic matetia~ is intl~1<led in t.he, m~ttix in m1 

.anKri.~nt th:nl} ~t'!Xltrt 1 to abt)Ut 20perct~thy weight and replace::;£~.. c{rrrespondin.g amount ., 

.~:ifth{~ Rn:nmlation e~<:'i.pk~11t .A s-olvent for ~he ·h_ydt\1phnbic material ttW.j' b~ an aqt.i~ous 

or qrw~nk- SCllvent, or rnixt1.1r~s ther~of , 

dispersj{m tlfkthy'lceUuh~ available frorn FMC) and 8-t:~relcnst': ® (~~que~)t}S dispCl'Sil1i::l of 

ethytceHulos~ ~vallable n'om Cnk.>rcnn). .Exml1J)h.%~ t\f commercially available ac·ryH~ 
polymers s~JH~~ble :for m.l~, ~~s th~ hydwph~..ibi~- m*t~:t.i~! hltlude Eudmgit @.J RS <md RL 

CC·\:lf,~olynwrs qf a<.:rylk ~nd mcthacryHc ac:kl ~st~-rs having •Q; lo,_. . ., -conterH. (e,g,, 1 :20 t.>r 

1 :40) ofqilatem~~ty amntortiurn &~cmtpm.-~ncts), 

(t§j!J2l 'r'h~ conttcll.bd n::Jease. ci1!n.ptlsHk)t'l. ai tK) ~at:~ b~ ~;:oatw to retnrd acct\ss of 

liquids to the ~cti:~-lQ ~o-mp<)U.nd and/(sr tet4rd ~~e~se nfthe active c<:~mp()u.nd thnrt~gh th(~ 
' J'ihtH~;oabng, The fHm~i:;oating can provide clu~m.cteristi1:;S of gMti:t.w~~i~tanr:~ and 

~JH<.~r'OS(th.~hH ity by r~sists ng rapid disso1utkm (ff the co!l~posHknl in the digestive tra~t~ 
~ 

The t1lm-or:m.tipg genemHy r~·pnMonts a.hot~t 5» 15% by wd.ght of the contro.He..1 reka.5~ 
J· 

~ompcsit!on, preferably, the cote by w~dght r~.p:resents about 90% of the ctmwoshiotl 

""''Uh the r:emai!lir~g 10'% p:rtrvided by tl.1e CIJ<:iting:.. fihKh c~)~lting 1::m~ be .>-l f!Jtn.,.co~ting ~~s is 

••ven kn<)\Vn ln;the art and in~h3<k gels, \'Vax.~s, il1b, ~nnlistfit}~'S, {.:on~binm.ion offS:t~ and 
' 

and dispersion. coatings can ~K~ us~xl h:'l co~'f the aGti.ve co:rn_pnund, eltber- akme or 

combh1ed with ;;J, n1atrtx:< The C\)~tlng b pretbrably ~~pp1ied to the drug or drug and matrix, 
: 
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.:ts a pla~tid:Z$r, Polyrmm; useful for coating {:ompmsihons indude~ for e;,.~ample~ 

m~thylc~llu1~~e (~/tetl:mcd@ A; Dcw.t Chern.ica1 Co.,), hy~.Jro~<:yp:topyh:m:thylt~llh.tlosz~ <:~dth 
a n1ol~cul;:tr ,~·eight bet<.veen i poo and 4,nnn,oon {Meth()cel @ E; Dow· c:heml!:::al Co .. or 

\ 

Pharm~c~Jat ~t~; Shin EtslJ)$ hydroxy:propyl c~Hulose with a .mole.;ubr 11vdtht bet\veen 

2;000 and 2,QOO,OOO; ethyt ceU~!l~'l'se~ C·eHubse acetate, ceHuklsctdacetate,, .:st:iHl.th)se 
\ 

m:.~etl:l.Je htltyrq.te, cellulose <t(~etMe pht.h<lhat~. ceHult~&e ac~t~Je h:1m.eHHlOI:t:e (Ea~tman 
: 

K<.l{.hk), carbox:yrnethylethyt cdltdos~ (Duotk:el @}, hyd:mxyptnp;H methylcd1ulosc 

phth<dak~ ethylcelblose~ trlethyk~:lh:tlo:&e and, in getH~t·al, cellulosic de:dv~tth>es, 

olyn'letha.cryHG add,..nleU:m.crylk add cqpol:y:rner (Type i\ 1 :.1 Budraglt lA 00; T).t}K~ B l :2 

Eu,Jn:~git S }O{.l; and 'l)tpe C 1: t Hudragit 1:-1 fW-55~ aq\teous dispersion :30% solkl;;;, 

E'Hdtag;it L30D\ po.ly(meth}~eryl ester: poly(ethy'i acrylate, methy~ metl::H.w:ryb:te 2:1}, 

Eurltagit NBJ:OD aquemls dis:petsh)n 30?,··~ :::>d'ids, po!yarn:inomelliacrylafe Budragit E100, 
. ,t· ' ·.· - . 

poJy(trhrl.i:.:thyJ~ttttmonitiemyl methactyh~te cb1olidc) ·m·nmonimneth~wry'l~le tx~polyln.tt, 

E~dta~~t RL3PD and E;t;tdr~gitRSJOD, talboxyvinyl poly'm®~,J:Kil'yv!rtylakohn!s, 
' 

gJ~~c.ans: sc,!.~nJgiucam::, m:ammruo>, and .~~~~.ndmrm:, 

{0305} Aqueous ¢lymeri:e di.sperskir}s include Eudragh L3QD ~nd RS/RL30I\ and 

NE30D~ AQU,.:\COA T@ brand ethy~l ~cUutose~ S'l.tre1e~se brand ethyl c:t.:lh:tlos~\ EC brand 

N"10F et:..~y'l.yHhlkn~:e., .Aqn~~teric h:rand l::dlule>$(~ i!~~tate phthalate, Cod'edC hn.md 

Poiy(>ilny't ~c~late phthabk)i <m,:l Aq~~ooat brand hydn::lx)tpmpy1 metb:ylceHu.ln~e a~etat~ 

succinate, Mp,<;t t?flhese rllspersiotlS i.~m late:~. p.selJdt)lat~x :po\".<det f.)f tnicrm~ized pOWder 

1:ned:lum3, 

and ~he st.abHity of the polymer mm ~md to 11-re·v~n.t ~:-h~nges in the :polymer pmneablhty 

q'{~.r pmkmged gtontge, Such cl1<mges may .affect th<-~ dmg rdease rate, .Suit{ibk 

.con.ventlom~t .r-tlastkizing agents. inclUd{'l, t1W ex..::u-nple, d!e.thy! phthalate, glyce.ml 

triacetate~ acet;dat~d nwnogtyc~':r'i.de.s, acetyltribt~tyldtr;)te. ~cetyhriethyl citrate~ castor 

oH. dtrkadd este~ dihutyl p.hth~hte, dihuty1 s.ebacale;, d:l~thy:h)x&l<%hJ, didhytmabh\ 

di~thylfum<~rate, dicthylphl:ha1at~, diethylsuccinate, diethylma1onM~, diethyltlll:tarat©, 

dimethy~rihth&late, glyccrhl, gly<.~N>l, g.lycery1 triacetate. g1yl.Je.ryhrfbu~.Y'f<~t~:, rniner~l t}ll 

and lauolin ~'i:k:chols, p~nolattnn ~u-ld hmoHn alcohols, phthali1;; ~1:dd ~sters, pdyefhyh:l~'le 

glycols, pwpy1tne gty,~ol* tlWe oil, $~~~~ts1¢ qjl, tt'i>'l.Ceiin, tfihutyi citmte; triethyl Clt:r~U.l, 
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$Pd tri*"~th:yl ~cetyl GHrate, or a n:~ixtu:rc: ohitty two o:r rnow o:f the :foregoing, Plasti6zets 

which c,~t~ bci~~ed:f0r a.q_l...;ecus t:,oating~ indmie, for \e~,_arr>ple~ p-t>)pylene g!y~ot~ 
! 

polyethyh:~n:e, gly•::o1 (PEG 40:01, triacetin, polysorb<~1~:~ SO, trh::thyl 'Citrate, and dk~th:y1 d" 

tartrnt{l, 

~queous ~,thykdhJlose (~;g~ i\q~acoat brand) as th~ p(H)"lner ~nd d~bt~tyl sehacate as 

plastkl.~er ca:h be tt~:e<:l for \::'Z)~~.dng n1icf!:Jpartide.s. (Aqt~tCO~~t is }~fl <\qJl.tXWS W~iymerk 

i:H~pen;ion ofH~thyk.~n~~.lnse and contains st:u:lim:n lNwy1 sulfllte llttd cdyl ak:ohc~l), 

P:re:ferah~y, the: pht~tid-z:er represents ~11lo:t~t 1-,2'}(1 of the cotnpm~:ition. 

h{;:.tdditii:.m to the polyt.ll¢1S;. tl~e (:()<~tin,~ iay'w .can include an: ex,dpieut to ~.tssist ' . . 

in formulatio~ .(rf the c~}iitiug ;,;t~luhdn, Such excipit~n.ts tnay include a 1ubrH~ai>f (lr a 

xu.,,H:," ,.~"'""t .:.''ll'*';b• !·~, \"i!..p' _..,,_, • ., ·~·' ·~-...·.,ip.;•.,.,..,t_, J::i)~ ~1-·,.lr:lm· · ''"'""'"l ,, . .:~1'' 1""\,. :.:-,...,, "X'«·>v...i,l ,~ ':<;:·~-·~~~~~-~~ ~~":-'~ ... ~ -~ ~~~- ~~~~: ~-~· ~~-\.,~· ._~:;(~~'\.9' -<~-~(- Vi'!J.~·~· .--~~i~~-~~ ;p._ ;l_ -~-Ht;:_:. .. ~.oe;:.!, .... ~~\._h .. 'ii.~q;_ g.~._( ~-~~~t:;::. ~-~·~:':- ~~-: -~~.'!.·);.~_~ .. ~~'~ 

·t:~lc, calc:.l:!.ittl st~~rate, colhh:kd si1k1)n dl~\~itk, glycedl'l, n:~agnesilltn s~~an'lte,. :~nine.ral on, , 
:lXJlye-thyk._.~~~ gl yc()l, ~~nd zinc ste~~rak,. •~h~~l1im::trn ~teat;'!.te ot a mixn .. tre t.~f any hvtl or rn0rc= 

' 
of the forek>"(~ij1g, Suitable weHingt~ge.nts inch.tqe, tbr e,c;~arnple. SQdiurn ~~un:Y! St.{UhJt.\ 

!Kl<iCh~, henz,~1k~:rrHiJ>Ji chtorirle, cetomatrogo1 emul&if~,ing wax, c:t.~k~ste.aryt akoh<.il~ t:dyl 
I . 

ak:tfl'K~l, choh~$ter91, dktha-t}(){amine, docusate sodium, $odium stei:u:ate, ermJ.b-ifying wax, 
i . 

gly<:.~ryt nl~)[\~~!$t~~<~n~te, hydmxypropyl cellulose, :lanolin alcohols, keoithin~ mineral oil, 

onoeth~tntlhunine~ potoxam~r, pofyoxy~~tbyl~n~ M~)''i eth~rs~ poryo:xyl!thylen~ castor oil 

<;IedYi~tlvt':s~ phly{x:<~.y~fhylet1~ sorbltMl tatty· add, este:ts~ polyo,~y~thy1QJH.~ stt<;$t~ltes, 
pr\Jl;ylene gly~<}~ alg:in<:tt~, :9l-srbihtn e$:t~~rs, stear.yl akoho} ~md tt.it"::thanobrn.int"::, or<* 

mixture af <tny t\vo t.lr rnote oftht.~. thn:tgoing, 

fhrrnulatiun v/ith an obesity treating dn~g On ad.dit.km to a KA:n• chan:nd t!pent-"f sele<:.:ted. 
l 

from a s~~n of a ~:.:nlllf-!t:J1Ji'!dt'..lfl;\)tn:nJ1ae J..,..., VHf), Ohes\ty lreatiug dn;.gs that may be \.iSW , 
bch.u:.h.\ but ~l:re tH..4l:hllite,d to~ slhut:n.unh1{~ hydroch.iods:!t;~ (5-.30 mg/U:dt), orhstat (50-360 

mg/unlt}., pheliterr:nine hydro~h!ori.d¢ CY :rc~in t:onxple:,'{ {1 5 tD 40 n:tg/Unit}, zoni::mmide 

0 00 to 600 mg./unit), topiramat~ (64 to 4~)n :mg/imit}, :Mi!trex.r:me h:yilrochk~rid~ (50to 600 

mghmH:), ritno}lab~wt (5 to 20 mg/m~h), ADP3S6 (5 tt) 25 mg/unh), ATL962 (20 to 400 

<ngh.~nit.), Of AOD9604 (1 t.u 10 mg./unit).. '!'he~e fbrn1\llathJn:s are prefenihly u~ed: once 

d$H}'\ For a q:~'k:e dt!ii~.t d{lsin:g, the ~rrns:n.tnt ofKvw~· channt;l.l <olp~ner .sekcte:d fb;nn ~salt of 
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a coxnpound pfForrnula~ 1 , ... V.fn is Qfl.t:l halfti1c .(1~1l<)t.m:t included in the once daily 

fl::rrtt.rn1at1.t)n $ncl the c<~;.,.forrnurawd obes.hy treating drug is h~~~ f. t~f the ~~nKnrnt sp(~cifitx'L 

Alternative qbes\ty tt~ating drugs ma:y inchtde~ but are not Hmited t\'): $dwtive ser~:Jti:'Jnin 

2.:~ recep:tor a.gt):oisN, dop<3Jit>:ine ant~gortists; ea:nrmbh'~t)id-l .rtC(~:\tor ~~ntago~:~ists~ 1eptb 

lcWmh:-:gut~s, lei)t\.t1 ttou1.sport a.nd/or l¢ptin :receptor prcnnotet~) neuropeptide, Y .<rnd a.go:u:H­

related pepthJe antagonists~ pttH)p}om ehuloz;o(!rtin and Co(K:ahle and· ~xnphetarnhm :re~latt~ 

t>'ansG.dpt ptOl110ters~ rnelant)Cyte-i'Stimulating h<>n:rKme·ru::talogues~ mebtwct.'>ttin-4 

rec~rptor agonists:, ~md :a.g~fs that a.Hect inStllilt metabolisr.n/act.htity~ tvhkh ~!an s:odude · 

pruh::h'i"'t~wn~int~ phos:phata:se~l B iul:dbito111, permdscnne :pmlifurutot activated tet:.:eptot 

antagnnists~ ihort,.acting, brol:rKlcdptine (e:rg9sH). somatt:~sfatin ag~)t\tsts (octrtlotid~), and 

<3dlponectin, g~~trob:~testlrml--n¢w:~~l pathv•laY agents, inclt~d:ing th:{)Sc- Hmt in,~rease 

~b:>*e~;.\ystokh}in acti\<hy, in~::n~a:te .ghl,:agon,·Hk~ peptkk~--l acti.vlty (e.g,, ell;tel1din. 4, 

Htagh.dde~ diP1;1ptidyl peptid~:s'~ JV inhiblton;), and incteasQ: ptotein '':{'l'"J--16 ac-tivity and 
' tboz~ tlmJ d¢crease ghtehn activity~ as wen as &:ttlyHn u:na.logtte:S, >1gents th~t may hwrt;:a$e 
' n:Jshng nwt~ih~:i1k r~te ('"selective'' ;1--J stin:rui~~t(}t~iagon:ist. uncouph~1g prt~t~in . t . . . 

hotnolpg<.l~\~, ~nd t.hymk~. rc~¢ptor agon:\sts); n1t:iht.rtin ct~ncentrating hontlOr\e i:irltagonists, 

phytt>~laliOl ahatogu~-s, arnylas~ inhibih:Hs~ growth hormone fragl'ncnts.) synthetix.: 
' >il!.l<dogue$ <J:fdehydroephmdn>sh:~:rone s'u1bti\ antas•::mlsts ofad.ipot~yt~ 11'Shyd.rt)xy~ternid 

d.¢hydrog~:n~t':(e type l activ-it}\ <:ortlcotn:.~pi11 t¢l~a.sing bonm:me agonist~, inhibitor;;; of 

1htty acid syr~~lw~is, cw-boK)''f'~pdduse lrt.l:l.ibit0ts, in~t.n-on¢S/in;danols; amim:s:'lteroh, <'.!:no 

other gastn)!n;tZlstinaJ lipa$e inhibiton~-

; 

Th:~l !Wec.Wed tsb.i~t s.1r cspsll.~e ft:mn.ulations ofTahte 1 may indudt~ (:o·-

forttt~.>h~~:h::m \'\~i:th a diabek.s treating drug (i.t1 ad:ditkm to a K.,.,:n, channd q:pener selected 

from <=l salt oht comtJound ofForrn.ula,e I- Vln), Diabet~s treating drugs that may be 

tu;c.xi im:-Jude, but ~r~, not lhnHed to~ aoarbose {SO to 3HO mght.nH}, :iiliglhol {25 to 300 

1nglunit)\ metft~n:nin hydrochlmid{: 000 to :woo mg/u:n.H)~ rep?;.gHnkle (t~H) n1g/ttnH), 

:n<~:tegHnid<: (200 to 400 tnt._?;l*.mit), h.'"!c$iglitl:zr.-me (5 R') $0 rngh .. m'it}, mel&gtid.asei1 (100 \tl 

400 mg/l,.tnit) l)f an:l-" drug th~~t in•prov~g insulin s~n;-,;idvtty~ o:r impHwes gbct":!Se utiliuitkm 

11nd U.lltake, ·'fhe$e fomndatim'l:s are prefer.~bly UEed on~>~ daily, For a tw1~;.:~ daily dosing~. 

the amrJunt oftlw KATFchannel (rpener sd~'(:ted frm-n a salt of a compound (.~f Formulae l 

- VTU is h~lfth~ ,:~.m.<Hmt induded in th~ mKe daitv fo:rrrn::tlati.on and the {\{}~formtdated . ~ ' . . . . . . . 
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{03ll.l 

ilm:rnilatkm. t9ith ~ z:lttll~~tetollo\vedng (Jtug. C1wksteroJ h)\~·ering drugs Hun n-:~:ay be 

used includ.ei but a.te r~ot H:m.tt~~d to, prava~taHn,. shnvastatin, atorvastat!.n, tluvastaHu, 

:t'OS"llVMt.tWh1,;or lnvastatit-:~: (a11 t~t lO: t~) 80 tng/unH), These fl':n:rn.:ubHt:ms ar(: pretbrably 

!.lB~d once dahy, For a hvke daily dosing, the anH.mntqfKArt>c'hannet operler ~de~teci 

tram a s~tlt l}r~ c(>n1pound e~f Fon'i)tJJ~e 1......, VIH :is _preft·:mbly 25 t!) ~WO lng/:otdt and the 

i:X1A9m>td;:tte1-i. d:i:oh~~h,1r6llo'"-'~~ting d:ru:g is half of the au.Kiutl:t spet:h'ied.. 

fornlU1i!lfkm \vith a (k~pression ttea:ting {.ltqg, Depression treating drugs that tn~\y b~ U:'!ed 

include, bm ire not Hn~ited w, citalopr<'irt"l. hydrobromid~~ (1 H to S() m:g/unit), e~citak~pr~nl 

hydr0b:rDmi.dp (S to 4(} n1gh.n1h)~ t1uvox<ltllh1e r:na1e~~1t:~ (25 to 30{) mglu:nit), paroxetl-ne 

hydroc.hlm'i:~.iit {J25lr.) 75 :m.g.ta.n::!it), thtt:lxetin~ hyd.">"Ochlorlcle (3.0 to 1 0{) mg/unit}. 

S$tn~Hn~ hyd~)chhn:~d~ (25lo 200 mgluniO. am:Hnptvlitle<hyrll'l.)~h1m1dc {lOw 2UO 
' rng/unit}, d~s!:p:r-.:miine hydrochloride (1 0 to 300 mglunk\ :n~.)rhiptylhse hydrochloride. (l 0 I . . . . 

t<::~ 150 mg/l.m{Q• dl:lh:~~eth~e hyd.rochioddc-(20 to 2.10 n:~g.h.mit), •··enb.faxine hydroc-hlorM~ 

(37,$ to l...SQ lng;hmit}, phend~be suH"'hte (lO to 30 rngitmh), btrpropi{;rr! hydrochloride 

(2()(.l tt) 4(K}n~gh.rctit), or mlrtaZ<1pine fl.5 tc 9-0 :n::lg/unit) .. Thesi~ for:mwiatkms ate 

ptGfGnl.bly "t.l~~ ()n~e d~tily, For$: t\·vice: daily cl<•~h:~g, the amo\mt ofK.,-,'fr< channel Qp~-nt~r 

sdc1:;•ted fforn a salt (}fa· cotnpot~:mi off>'o:tn'lt~la.e l '"' \iJU is preterab!y haLf the ami:.Junt 

in~.-"\!uded in the tYn¢~ da~ly il:nnmlath:m and the ocn-ibn:rn:~hted dept~ssi~"Jn tr~a.ting dnlg i$ 

h~tlf of the mliount ~e~~ifieti. 

.V: .. ~ ...... j ! ..... 1·-~l 11)e ~~pecWed t..iblet o:r {:apstll~ :for:n:mlations of'T~ble 1 rm~y hKhl<k C<k 
' 

fDrrtr~llatlon •*ith <l.hYJ)erten~ion treating <h"~l~l- Hyve:r!ensh:m treating dntg~ th<''lt may bt1 

u~>ed im:.::rn,k :Out are: rH:lt. Hn.--·dted~ t~' enalapril r.rto.k:i~W (25 to 40 mg/t.m.h}~ captopril (2,5 w 
~50 rng/unit}.:hisi~iOJ.·n:H (10 k~ 4Q m:g/unH), henzaepril h:y,1:rochhnide {lQ t.o SO tn..w'unit); 

t 

quinapdl hyd~uchlorid~ (10 to 8() mgAlnit}~ 1:}eridopril ertn.tmine (4 to 8 -rngfnnit)~ ramipril 

{L2S to 20 mghm:it)~ tnm~k~laprH (1 to 8 rn._.~<'unit), fosim;.,J?flJ sa-dium (lD kl BO ~ng.funit), 
I . 

moexiprH hy~rochJnr'ide (5 to 20 mg/unit), !Martan:porassiurn (25 t{' 200: mgl\.mitL 

it1:H~,'\lart:a:n: (15 tu 600 mgAmit), vHls~nan (40 to 600 mglunH); t::ande,·mrtan dlt-..:.~dU (4 to 

!$4 mglunlf), ~h11esmt~m medox.<§rnH (5 b 80 mg/unit), telmisa:rtan. (2.0 to 160 mgtunh)~ 
q..,msartm:~ amisylate {'75 w N!O mg/QnH). aten~.)l{Ji (25 to 200 rnghtnit), pt;:lpr~no~ol 
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l 
hydrodhlori~e (10 to 180 mg.-''trnit), metop:r:o1o1 h~rtrate, ~"lK~Qhw.te (,~r ftHtl~tilte (em;h at 25 

to 400 rng,/·urrlt),. nadt)lo.l f?O to 160 mg./unit}, bet~xoh>l hydrochJoride (1 n to 40 rnglttt1h), 

' acebuttJhA hyd:rochk~ride (20{! ttJ80(l n:~gh:.lnit), pindolol (5 tn 20 ri:1$>'\m .. it). bisopmh,J 

fmnarate {5 to 20 mg/Ufl:it); nitb:Hpint." (15 to 1{){} 1ng/unit}; fcim1iph:H~ (:2.5 to 20 mgh.n:tit), 

~mtodipine bes::tbte (?5 tn 2.0 n'l.gl\:tnit). nfcardJpine ( l 0 to 40 rngl\m1t), xrisQklipi:ne (H} to 

SO .rng!u:nh}, kcrazosln hydfod~kitide (1 to 20 mg!u:nH); d.(lX>:woxin tm~sylste (4 to 16 
! 

n1gf1.>nh), pra.:.~osin hydrochloride (:t 5 to 10 mghmh),. or a!:fi~z.os:ln hydrochlot'kle ( l 0 tt:'~ 2() 
i• 

rnghmh), T!iese tbnm.d1.ttions m:'e pn~ferabJy us.ed once daily, F(l!:' a: t\"li<:e daily dosiltg,. 

th~ amount o~~ K" <'¥ cha:rm!$1 <rpe.ner i~ pr:eferabiy half the mm..runt inchld~d in the once 

daHy ft,rniu!Jtit"}n m:u1 the co-fon:nulated h.ypertens:!on tre;1dng drug is halfQfth.e ~mount 
:spe~:ii~ed., 

! 

i'brn~uhnio~:.~ ''tith <t dimetk to tt~at t-'-clett1a, D:iuretit.'sthat may he m~e.d indt!de, hl!t ate not 

lht1itcd to a:rnht)ride hydtoGhlodde ( l to l 0 :mghmit), spit'DrwlactQtW (l 0 to t 00 mg!mtit)~ 

tri<tmtercne (25 to 20H mg/unlt}, bun:~ctanlde (0,5 to 4 :11\.q/unH), furosetnide U 0 to t60 
~ 

tng!unh)~ etbact)l~~i~ add or ~thactyxl&t~ sod.h.l.:tn (ea<.~h M 10 to 50Jngitm:!t), tos~mldt~ (5 to 
) . ·. ·. . 

l DO n1g/UnH}; <.::hlotthalkh:me, ( l (}to 200 m:g/tuxi(), hidapaxnide (l to S mgh:mit), 

hydrtH.ihlt.)rnd).laz!de (1 0 lxl 100 mgi\mit)~ t'-hlorofhl.azitle (50 to 500 tr~g/~lnit), 

bendn:1ihlrncfui~2ide (5 to 25 m.g.8tr~it)'. bydn.:ofhnnethiazide. (1 0 to SO tng/tn1it)., 

rtn·1hyc1othhli)de 0 w 5 tilgiuni(!:, QX poJythhtikle (l tg 10 rng/unit}. Th~:sf.~ fonrrqh~titms . I . . . . . . 

are preferaht){ ns<~~~ once daily, For u twice da.iiy dosio.g, the amount ()fK.«.:l1' channel 

PJ)et)er seleot~ fh:nn a salt ()fl'l ;:,xm:rpound of Fs1tnll.ib.e J- VfH Is p~ibril:bty half' the 

amnunt int;h.~d~d kn the once da\ly tlxnwJatinn ~.m~i d)e cl;)--fl--m:rn.llated diuretic i~ half of 
I 

the amO:tlnt sp~:~ii1~;:d, 
; 

ihrn1lltatkm \\~ith <l drug to tr~~1t jnJ1a:rnmmion or pain, Dt:Jsgs for-treating in:t1ammatin·n or 
I 

pain that rn~ty' he t~${~d intJludt\ hut are not lhnH~'id: R~ aspirin {100 t'Q 1000 rnghmit), 
' trarnadol hyd~cllloride (25 to 150 rn.gAu'lit)~ g;;£b<spent.in (100 to 800 mglunit), 
' 

a(:Cto:rn:inophep (1 00 to l 000 rnghtitlt)~ carbanMZepim~ (1 Qt) to 400 tn,~lunH), ibuprQten 

(l DO to 1600 rhg11Jnit), .ket\)profen (l2 to 200 rn.glunit), f!;::ppro!l'm S{.H.lium (10() to 600 

tnglutlit}, flurhiprot~n g<>dintrt or tltt.>biprtdtm (both ~t SO tn ;wo mg:lunh), or 
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Cq:lnbimttkms uf any Qf ih~~~ vAth ~i $t¢toid or ~~s:pi:dn, Tht)S·~ thnnulations am pr~f~~:nib{y 

tJ:';:ed OlWe d~Hyc For a hviq:.t ci<'lily d.t)sit:~.g, the atnot.mt fJf K,.,:rl• chmrne! operter }.leie~ted 

f}·orn a salt 9f a t:{}nlpotmd. t1fFnnrm.lae 1- VHJ h ptcferah!y halfthe mn(H.mt indwl~d in 
; 

the {l!K'.f. d.aHy ib.mn~lation and the eo~tbrmulated dinr~~tic is haJfofthe i~motmt spedfi~(.l 

thn:rm.lat.ion with ~· drug to m~t ob~jty .£1~snc:.iated ~)~mnrbiditit\'S· include t1lose speeifkd 

above fx!t lr$ilt!ng dii:tbete~~~ chdest~.:rtit~ de.presskm, h)<p~rtenskm. and edem~> or drugs to 

treat atherosd~n)sis. osh::()~rthdtis~ disc hemiHtlon, d:egenenlth.m nfknee~ <Hld hip~. 

bre~st~ eJKkn:1wttia.l, cervi>:.~<~:t colon., le:uken:da <tn.d pro~tate (::ancM's, .hyju::t~lip;idemia, 

Hsthma/n:md~ve ~rin">'l~Y dise~~se, g>.-J.H~tone!'$, GERD, obstnK~tive steep apn~a. oh€::sity 

hypt1v~ntHa,ti,;.m synd.rome,. recu:trerrt v=~m!:t·;:.U hetnias, menstruat h:t'¢guladty and inkrtihiy, 

fonm1lutlon '\,~'it.h an anti·'psych\:ltk d:t'l:!g the wrnbirm:ti~)t~ u~e.x~ tu treat the ps-ychoti~~ 

C(Jr~dition ~m.d to tn.~at e.1r pt\1V~lnt ><Veight gai!h dy$1ip'idcmia or hnpaire.-0 glucos~ totenmoe 

in the treated .~~ll:lject:, Drugs fottrtat!ng ~/arious psyG1wtic c(mdith}n~ that may b~ l...tsed 
!' 

in~lude, blJta;re nt~t Hmhed to~ UthbM:ri or a ~aU tl1eorkiof {250 to 2500 :rnz;.ltm:!t\ 

cm'h~tm.~zt~phte N' a ~t~!t thereof(SO to J10:0 m;g/uniQ,. v~lpi:(}ate, va~p:roic <l:(lid,. or 

diva1prb*"x {125 to 25I!O :mglunit). hmotrigine (f25 to 200 rngAmit}, oianzap!nz~ (5 to 10 

mgl'unH). dozapine (125 to 4.5.0 m~t~.mh), o:t rispeddone ({);:25 to 4 J:ng?\m:it). Th~s~ 

cothtrnulMlon~ ~tre p:r;eferab1y int'tm:lt.'U for onc{'l per day t1.dm-inistnitiOn .. For l~ r,vice daily 

dQs\ng. the ~n~1o1..u~t of KAw s)hm:mcl opcn~r s~k:~ted t~·orn a $~.lt of a -compound. of 

Fnn-:m .. 1be l ···· YJH is preferably lwlf th~ anwunt ind:uded in the on.(:e daily thrmubi:io:r.t 

~u1d ihe co~fom:nuhtttxl auti.~pS)·'Cht~tic is h~~u-ofth(\. anlOl!i:~t specine;.-L 

i\'1rnsuhdon •~11th a drug to treat or pre·~'euf ischernic ot teperf~Jsion injwy, Dmgs for 

treating or l'Jreventh1g i~&t;hemic ot tep~·ftlsh.m ~nJmy that mn.y bl(~ t~s:ed inch.tde~ hut are not 

hrnited to; lo\ov molec-uhr \Vt:ligh~ heparins (e.g~. dahep~rin,, enoxaparin, 11ad:rt'!J~adn,. 

hnzapadn t:tr {i<'i:nap~rokl), ant':..tti, pentoxifyllin~\ nimod~pine, t1:t:mtuizine, ebselen, 

tidl~za(i, cJow~th~~zok, ~n l\.\11~ A ag:nn1st (~,g, .. GYK152466, NliQX:, Y7«1!90K, 

ton~mpanel, or 1<1PQX), SYM 2081, ~eHbtet Cer~$t<~l~ CP--HH ,606, dextrophmt~ 

de~trometJH:>tphru1, 1v1K~801, NPS 1 S02. retnacemide~ AGEl\ 1021, GVJ.$0526. eliprodil 
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ifb::1prt.ldi1, bibdu<~}le, tuih)xcrne, ndfm:n:ene citkoHne, i:WI;lt:yt-:lyc~m1itine.; nHMi.piltt.\ 

n.:sV{l:fa:trQl, <~ riitrone deriv~ttive, tlopid~:Jgrd, dah(gatr~rn) pras1Jgrd~ trt~Xt)J}r<."XiH, A(f't-­

g..,mo6> or 1\A.t~9SO:t 

' 
opener ~d~ct,e.d fn:un a .sa:H: oft> C{J.mpmmd t~f Fnrmul~e I ·~· V1H snft1de-nt to h:u:hH.lc 

">~leight hass. ;vv~ight fo~s Qccut~ by the prdf..o<rentiallqs~ ofbody :fut. A.dditim1:al weight 

loss: -s::<.m {},:edt Vdleti the fonmshd~Jlt is administen:%.l<in: ,:o.mb:inati~~.n. \Vlth a redtHXld 

qdorie diet, 

C.01ttpJ:.tl.md of;Fortnuh:.t~~ f ·w Vlll <Wti\inistered as a sit)g~e dqsett' tJ.n obese, nvenvcishtor 

ol'lesity-·pt"\)ne m.H,ject that t~suh in the in.hlbh\{)11 (Jf t1wting t:Jt gluctlse :stimulated fnsulh:~ 
' seG~tion thra1:W1Jt 2:4 hmu-s: or :f{)t about 18 bopr~. 

~i.Jrnpoimd or:Fornwkw 1 "'" '\lHl ~dr.ninist~recl as ~t s!ngk dose to an obe~el oven:v·dg...ry.t or­

~::lbesity .. protle snhjed that testJlt in the dev;:H:ion of en~rg;y expe.nditure fbr ihnut 24 hm.l.n< 
\ 

or f(1f ~:m:rut l S houm; . . . . . . . t . 

c.ohlp(r~;,md of f\:m:nl.lbe I ~- VTH adrninl:st~.red as. a singN~ dose to an ob~e; o;W3I:'\Yei&ht m 

obR-.,sity--pto~w sul~j~t th{tt r<:~~uh intbi:t elevation {.~fheta oxkh~tkm offht for ah1:rt.tt 1:4 

ho~~~:s or ihr about 18 h~)t~rs. 
' 

<:orntx>und trffotmu1ae l _, __ \/Hl adrnin:bte:rcd ~ a shtgle dose to an. 9bese~ l)Vetweig.ht or 

(ibe<i<lty ... ptonehyperph~~gk: subj&.ld that re§;t.dt in the i:n.hlbitlon ofh)·V~h$gi~ fo.r ~hout24 
I . 

hours or for tt1:h:.stit l& hours. 

daily (per 24 hO\ln;) tQ a S\tbj~ct, r<~suhing in a circu!<:!hrig concentratitrn ofKAl1' cbarmd 

openers s~kded from· a salt pf~~ compcn.md .of Formulae I-- VIH svffidet1t to induce 
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htlprovenK~ttts in i:nsuhn s~nsWvity eRn ~{)n.trlhmo: to dtbchve tre~tment of tnle l 

' 
in8uHn se{isitlv:lty tan Ct:'!J-rtribute t~> effecbve restotatkm ()f:rKmna! glucose t()lcrance in 

type II cli~~b~¥ c a!~d pr~diab~,tic subje¢\:r.<, 

' s~H of a con~yound ofFonnula~:"~ I- VTH have a varkty of app1i(:a:ti(ltt5, imiludbg, hut not 

limited t{l; (1) tr<;~;:~:tm!Cmt ofil'besity; (Z) prevef)ti;olJ (~fwe.igh.t gain h~ ~t1bjects >.vho at\~ 

pr~disp<)sed. \i) obe--sity; (3) t.r~~trnen~ (:If h;yperlnsu:lin~mJa or hyperfnsuHnlsm; (4} 

treatmem of~1ypt~glyce~nia; (5) tre;:~:ttnent ofhyperHpidmrs:ia, (6) treah>1ent .oftype H 

dbb~te~) (7) }~r~s~rvatkm ofpan<:>t~<Hi<:~· funGtio:n in typ~ 1 dt~behcs; (8) treatrntnt ~xf 

metabolic synd:n>me for $)-n.dn::rm:~ X); {9) prevention of the tnmsHion fh:m:i pr~diabetes ttl 
1 

~H.!~het{i;}.l~ (Ln~ correctlnn {lf the defects in insuJin secretion and h1~1.1lin serl.sitivity 

contributing ~:o p:wdi~hctt1'> ~d type n dia.hetes:, (11) he~tn1enJ bfpd,ycystk ovary 

s:yndronw, fll:} pt'~<vcndonofisch~r:ni.t~ t;:~r 1\~ped\mkn1inju.ry~ (t3} tre~t we~g.":lt gain, 

dysUpiden:~ia.~ ot hTl1~a.innetlt ofglu~os~ tok~1UR~~ in ~:ut~iects u-eatcd with ~ntipsyqhot!cs 

Jrugs~ (14) pr-'l:.::vt;nt weight g~in~ dyt.dit~id~~·~ia, or irnpain'!J¢or¥t ~yf gh~C(1Se tole:r~l'!cCe ln. 

snbjet:t$ treM~.d vAth antipsychotks dn1gs and 0 $} treatrnent ofarw disease \'>'lwre­

hypt'<rHp:ide:n;~'*' hyp~srinsvJirwn)i<t .h:ypc.dni:~uhni~nn, hyper1ipidt.1!~ia, hypetph~~g~a nr 

ot)e~ity ar¢ c~~ntri\.Yu;ting t1~ctnrs to the se·v~rHy l)r pn1g:res~ion .. of the dis~ase, indudit1g 

bt:Jt tiOt linrit~d w, P:rnd~r WHH S:yndrorne, l''rm;Mcb's ~yndr(nne. C<.1hen .sp1dn::<me, 

Summit Syndrmne, Ahtnm:1: Syndn>me; Hotji~ss.m S}·Jidwme, Batdet-·Bi~dl SyndRm:w, or 
~ 

ofF mrnulae I -· VlU is a~it:tlinistcmd to an overwe1 ght or of>e$e sub jed as an oral ~h:r::mge 

(mce per 14 hot~:rs tt) indue$ weight loss, ln further ·eml~r.Jdin1cn~s, the \Wbject (a) is n.t}t a 

type r diabetic, (h) is ~10t ~·type H di~b~~tk., (c) is n:ot cxper.ien•;:ing dwc.mk, recummt or 

d:ru:g-indtlced hypogly<:,em:hl, (d) dt'>~S r~ot have n)et~boHt. ~ys1drnrn~:, or (e) is Jtot 

expe:ne~1•,:::ing ry:'Hllignant bypertem~ion. 

' ofPor.m1-.~lae l ;- VlH h at:lmin:lster~ to an QVePNeight or obese subJ~t ~1$ an on~l do~age 

t\"vke per 24 'l'u.lur!':l to indttc.e tvelght lo~s, This treabn(;:'.nf c~n be the sol¢ tre~ttment to 
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have aP. in.su\in. se.Qretbg tt.trnor, (b) is not suftbring ftt>rn Poly Cystic Ovary S yndrorn~, 
' 

((~)is tn-:lt ~l. t;n>e l dl~betic~ (d} is not atypt~ JI.Jiabetk, {~)doe.~ not havtl m~ta!:Kili~~ 

~:>)'n'(lt\fn1~, (it is not exp~riend.ng chronic tecur:rent or dmg"indtfced hypoglycernia,, (g) 

has 11(\t beq~ 1t<~ated fo:r schb:ophret~i~ \vith hsJpperidol, or (ll} !$ not ~xpe.dcneing 

n"H.lHg.tmnth:~ipcrtensh:m,. ln furth~~ embodiments, t11e ovenvdght o:robese adolescent(~) 

has not been ,4iagno~~d as being type lor type H :Qiabetic, (b} is not ~4p~dencing c~uxmi~, 

rectin'ent.ordalg~induced hyp'ogl),.,.,em:ia, or {c) has·not been thagnosed as having 

rne,~tabolic syndrt)m~,. 

0~1~pom~d 0~Fomwlm~ 1 ,, VHl is: adn1inistetoo t\:) ~n 0\le:t"'>".rdght ot obese snbjoct as an 

c>ral ctt)s~ge lbtrn three tjmes per 24 hours to induce w~ight krss, This tr~Mm~nt can bt.~ 
1 

th~ sde tre.~u'i:!eJlt:i:o lncl~K-.c \Veighi lo-ss~ ln :fm:ihe; e.:m:bodJm~~ts, the oven,"-'~ight or vbe$e 
) . . . . . 

subj~~ct (a) d~~Gs n:ntlmv¢ an insl:~lin,..se(}reting twnt~r, (b) ls nN suffecl:n.g from P(~ly Cyslk 

(}v~U:}' S}'ndrqrn~ (c) is not a f,ype l ttiabct:ic, (d) is nnt a type H di~hetic, (~} does ~10! have 

m.:;tab~Ait syr;dtt:HTH.~·) or {t)·is nt<t· CJ<l)e:tim:~ch~g chronic., .r~cRt:rcnt .:)r drug•lnd.uced 

hypoglycemia, 

C'Ort1pt:runtt of f(:inntiJae J .,_. V1JI :is: ~dmhdsteroo tO fi!l OV~t'\Veight or Ob~Sli.~ ~·H:lpktH::etlt HS 

an tn:-al th.)~age form. thmc thtn:s pe~· 24 hcn.lts tn indt:~t:.:e weight loss.. This tre~tment c~ut he 

Hw sole t.re~'hi1(~11t to ind11<o~~· wdght loM~. In Ih:rthet embodhnents~ th(~ ov~rv<"dght or obese 

&~tk~lt'Scent i~ (a) is not. a type 1 or type l1 diab¢tk"<. {b} is not (~Xper:iehl:d:ng tchnm:lc~ 

rilc~Jrfent or dh!g:...lndu:ced hypoglyc .. ~n~kt (!t (c) do~& l1ot h<tve 1netaboHc syndron:'l~: .. 

{&3301 In l~t~oth~r <~mbodirtient~ a Kiu'f'ch~nnd opt-'l~er $(tlectt~d fh:mt <~salt of a ' . . 

c~:,mpound ofponm .. tlae I .... \<'111 is ~t~:hninbtered as an oral do~age fonn .three tin~es per 24 

hot.m~ to htduce •,:v~ight loss to an <.ntenvdghto:r nb~se adult ;,:vho (a) i::; not simuitam~ollllly 

recelvhlg glu~;:~tgon injedbn::5, trikn:.bthytoxin or frtwsemide, {b) is not being iwated tht 

sd1i:wphnenia with bak~peddo1~ or (c) is not experiencing mahg:nant hyperten:'fion, 
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ci:ntrpoun.d ofrommb!t: 1 _.~ V1ll is administered b an u;,tet'\Veigbt m tih~.se sttl"t)ect as an 

ot~~i. dosage (nmt J~.)Ur flll'tes per 24 hours to indP:c.e \Veight loss. 

~~ another m:nboclknent, ~'l. K&11' channel opener S\~lected :fro:m a salt of a ,. 
'Ci:lrrlfim.u~d u{F\:mm .. tlu.e l <·'· VHI is ~tdrnin:ister.~d to an ~)ver,,vei.gM: or \)b~s~ 1'1U:l>Jt::~~t. as an 

1 

iJtt~l !.:!\:,')sage form ~tdminbtered f:r<.3ril t\tlt"i, hV<.\ three or :l:'b1Jr times per :24 hours to h'ld~~~e . . _, j . . • . . . 

<,veightls:Ms a~ a daily dose of 50 to 700 mg.. Jn a frnthet ertiboditnent, ihe o ven:s.·~i ght ot 

nhe~~~ IH.l.hJec~ {~!) is not type t !Habetic, {h) is not type H dJabetip~ (';:::) is tKl't suffering 

chrcmic, ro~JWrtmt or druwin.duced. hy-1mglycemia, or (d) does not hilve met~tbohc 
~ ·. - - . 

I . . .. . . . 

1:-:orn:poun.d ofF'Qrmu.lae 1"- Vlll is: lsdmh:ristt:n~4 to ~an oven'l:'tdght or ohei(~ subject w iti:r 
i 

t)rat d(>sag;e fotn:'l: 4dmJnh;;tt'red f1'onl t)ne, t\vo~ thtee or th1r times per 14 hNlm. toind~t;:-;e 

Yf@'ght loss ~t ~ daily dQ}le zrf 13 0 to 400 :mg, ln u. fhttht::r ~tnb\:'l.dinw~1t~ the ov~nil-'tdght ot 
' 

obese Sl..~bJ~~'<t~ (~) :is rHA lyl)!t J diabetic, (b} h: riot t;ype li diabetlt\ (c} is t1ol sttfi'eting 

' chrotih:~ fetul:'tentor drttf:Hndt!Ced bylloglycemia~ or (d) 0(~~$ w"¥t have nletf1b::~Hc 
I . . 

!.03~4} tt~: other enibodime:nts, ;t K(~n> ~~hanrtel opener :s~i'ected: fh:>rn '~ ~alt of~ 

cntnpotind t1f;Forn:J.uhle l ~ \lfU is udtrtini$teted to an OVet'\Veight Of Ob<asity prom;) $1ibjeet 

as an ond do~A~ge torn'!. one. ~''VQ~ thr~~ or fuu:r tl:mes. pe:r ::?.4 hou.<:"S to maintain a •veight 

hJs.s, as lt is Pt'derahk to Im~!nta!n v..-dght in an oh~{i subJwt. Qnpe .S\):me wdg.h:t hss: ha$ 

o~~urr~d w~heh the aHematlve ,is to n:gai1) v,;'eight In a further embodiment, the 

admird.ste1~ed ttaHy dnse ofth~ K.\TP clu.tnnel opetwr is 5\l to 275l11g. 

obese, ot obe~it;r prone suhj<~cl t') (a) elevate e·ner-gy e;xpenditure~ {h} devate: ~~"~ 

oxid;:ttkm. of t~t, <~r (c) reduce dreu.i~Hng t.dgiycedde conet.mt~~atkms. 
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a ~:<01lt of a eoinpmmd of Forrrn..llae r - Vlil i~ adm.inis:kre4 k~ an sl.ibj ect in fH':ed ther~1f to 

indut;e (lil) the pretbrentiaJ k·s-~ '-lfbody t'a.t or (b) the ptdcrenti~l loss ofvisc(::ral h;;H:ly f~'tt 
i 

fi\Htl a salt of a corrq1,;:~vnd o.fFDnm.tkw I- VJll b <~dministered one, tw'o or thme timt=:s 

pe.r 24 houni ~lt d~Hy doses of 50 to 700 mg to :an H.<~h~t.~f io (a) induce the ~OM'!' of 25~·f.>, 

5(WQ. or 7 :)q .. '(_. bf lnltla} body fh\ (ll) h'lill\lCe the p:rderentiat loss: of body fuf, .::n· {c) !nd.m~e 

th~ prz~fereMiaJ lOS$ of ·vi~ceraJ fat-

a. ;,;.:tH: ~:Jf a C<~mtxn:md of F(Jrrrtuh1.e 1·- VIR is administered t~) an sub jed fQ hldUc~ the 

prefcrent~all\)ss of b{)dy fat and to induce reduction. in cirt~~::ilating trigly.cerides, 

$salt of~ cot~1p6n:n.d offonlHJbel-,,VlJl i~.C(i·,.~:;.drnhl~Sten~~d ~o-vith sib\~tl'<'ttl>in~, odh~.tat~ 

drn~:m>.:.b<=~:nt, art appetite $l:!ppr¢ss~tnt, an <in:ti·,d~!pressant~ an a:nti>·epiltpti~, a dh:mi>tk~ a 

drug thiit jra:Mces "<V·dght l t-:<ss h:y a mechantsm that i~ distlnct fm:m a K.A w ~hannel openet~ 

or ~t. <h:ug tbat'h:>'wers: hh:tt}d pfess.ure, to induce \Yeight loss a.nd/or b:e~t obesity associMed 

co~ttH.n'l)idhi~s Jn at;: o•lcrwdght, Qb~se, o:r (\h~'S:iW pt\!tu~ <mhj~t. ln frni}>~r en1tKldimc:nt~, 

the' ove.tweit~hi~ {il.)t~~e, or <ibe~ity pto:ne ~ubject(a) hl a type l diabeti~. (b) is not a type U 

diah~Hc~ (c) ik~~ot su.fl~ring imrn chronic~ ~'~clni:·ent or dro.g-,h1duce.d hypoglyc<ilTila~ or·(~} 

docs rwt have: metabolic s.yndrorne. 

a salt 9f a cornpotmd ofFommlae 1-VUJ is c:o-adn:li~1h~te:red '\Vith an t~')ti~depre~sant. a 

.:kug that lot\-'~·.:r1l blood pt'essur~, a dn;lg that 1ow~~rs cholesterol; a dn~g that rais<.~,~ HDL~ a.~ 

<mti,.intlanlmatf.H'}·~ that is n:ot a Cnx--2 ~nhibitor, a dtu.g ih~t h:nvex~ circu!at~ng 

tdglycerides~ to an ovenvcight~ obese, t~r obe::;ity prs)n!i.~ wt'!je~~t 10 ~:nrlm:x~ \\'eight lo$$ 

<md/or n-eat '~be.~ity ~t.ssoci~ted tX.'"'morbid.Wes, in furth~~r enlhodim~nts, tlm O\lenveJght; 

ob~se; or obe. .. ity pmne stibj~~t (a) ls ns:Yf a type t dh.tbetic, tb) is not a typ~ U dbh~~k; (e.) 

is not suffering from dtrOt.l.k:~ re~;u:rrent or dmg-incluced hypoglycemia,, ot {rl} dQes. not 

h<::tve metabolic sj-ndt(>nh~'• 
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a :S£tlt l1L\ cotl'ipQU!Kl of Fomn.lb.e I-- vm is {X:H.=t.dmini:~ter~d with a dt\l.g that kr<,Verz 

blood pte8:suie, <~. drug that Jt)\'Ver$ Ghokstt::r91~ a drug that n1itt.'\S HIJL~ an anti:.. ., 
hdJ<~mm<lto:t:~' th<~t It f)Ot a ()o>:,..i ir:~.hihhor~ ·~ dmg thaf .lov/ets drcuc!abr~g h:iglycerldt\'>, h> 

m~hi.taln \'\'~lgl~t amt'or tre~t obesit:y a:SS\.)t:,:.i.ated c~:H:norl;dd:lUe:s in <~n zfv~nvdght, obest\ o:r 

ohe$Hy pron¢ subj~lct >CiS it is prefer<:~hle to ma·lmai:n ''vdght in 1111 obese Slibje<:.t once smrw 

\Vl'!lgMJoss hk$ occun·~'{l \'Vhtn th'~ altenu~ti:v-e h tt> reg<:tin \'Veig,bt ln. :fb.rth.er 
' ' 

embodhnentt:i~ th~ nvep;,vejght, ~jbese~ or obesity prone st~l,'j~:!(.:i:{a) it~ not a type I diabetic~ 

{h) is m1t a type n diab~tic~ (c) isnotsuffering from chronic~ recurrent or rlrt.tgAnduc~:t 

hypogly~¢:mi¥.} or (d) does ~1ot havG :metabolic S)'l:H.irome. 

ln: ~~ddih~::mttl f-~l1'l:bodi.rn~~nts1 iln oral dosage t1-:rtri1 o:f a K~,,H1' ctw.uncl trpcne,t , 
zeiectet'l trotn:, a :s:a1t of •~ C(r>rtptn.rn(}. of fonn~u1at:.l 1 ... VIE is: t1secl to .adrnlrJ:istcr a 

th.crap~utk~ll1Y efft~ctive da~~e of a K,-\'n• chrumel opener io atJ. obeSt\ ov~t·w!;light or oht-<sity 

pNne subj{X)t;in need thcrez~f' to treaJ nbeiil,H)'~ to (a) provide beta cell re,·~t. (b) treat typ(: I 
! 

or type H dh~bctes, or (C) ptevt~!Yt the !)~CllffCl1t~ nf diahz~tes, 
' 

sde<~ted ihmi:a :;;att of" a cornpound of.Fo:n:n~llae 1 ... , VrU is co-adm.inis~~rcd os,vith 

-Phcntz~n:ninc or a derl'valive th~~·oofto Jm obese adult or :;:u:.k•1es-~ent to i.ndu(:.~ 'Ncight loss 

and/or tn~at obe~hy imd !:lhesity-';:.~ssociated ~~NJ:not'bidities, b. thrtht\l' entho(f'\:m.t::t1t~~ a: 
' 

solid <)raJ d(!Sfl@~} fi:nm or h~hl i:::t :fi;1rm~latitJll of a .KAl.J> c.harmel ()pener is Ct.H:J..df!)inisten~d 

with P'henten~ine or ~t delivathle tJ~:e!\XIf to an ohas:!:~ athJlt ftr' adolescent to tn.~t metahn-Hc 

synrln:lme in a patient in n~~J the~ceof , 
l 

1u further e:rt·lb<)ditn.§.:nts~ a phan'll<~<.~utk:aUy .a~:x:eptli!.:ile ibrn11Jiatkn1 of a KA1'l' 
' . 

dm:m:wl t!penJ.r selected fu"m ;:~ S~'\:.lt of a compound ofFonnulae 1·--- VIII at dos~ls of 50 to 
l 

700 mgiday i~ co-.adrn:!nbtere.d with Phet1tennine {3t a de:rivatJVe then~ofM daHy dos® of 
. ' 

15 tq 37.:r m,g-to an ~>Vef\'l,:'dg.ht or obese ~libject to induce weight loss, tC.l tr~at n~etabolic 

~yodrom~t pr to ln:dus;;~ \-'~t'dght los!:> ~nt! tre..a.t ohesi\}''·as$~Jdattd co~mot'P:klit\es, 

opener selected frnm a salt of,:~ compo:und offortm.:il~H;· 1 ··· vnr is used w pro'vide a 

therapeutically ~f:fectl've dose to a patiet1t in neeli th~n;;oi': 
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compound ofl'-''crrnn~hw I - VJ11 is adn:.dnjstetl~d once per 2.4 1HJurs at doses td:' SO rng t0 

700 mg tQ ~m O\"enveight ot- cbcs~ ~ul'%j~ct.. 

c.ornpound ofFonnuhe 1-V.Ul is·fu:n:nutated M at~Net {rr. capsule fut oraJ 

adminlstratit:.~rt l1~e tablet M ~i~psule tnay be co .. fi:mnulated ,_,vith met:fr.ntnin, Jn .,.mothe.:r. 
: 

en1bt)ditnertt, .a KA:r;> chanm:d C.ip~fl~-r- seH~·-cted frorn a !:3n1tof a con1pound ofFzmnu1ae: l ~· 
l 

VHl is ibtrnuJated as a:li <Htd SWJ:pensjon C:r $Ohrti(m, <1!ld the on~l StlSpetl,'Sio:rt 9t' St!lutton 

may be .f~;.~:r!her eny<'lJJsula.~e-4 in att{rther ~nbodh.n~nt. 

selected frorn a salt of a ~ompotlnd ofFom'ndae l ·'-VUlts fon:n.ulat¢li a:;; a tah!etot 

capsule fhr orHl ~tdminislt'atim~)· or as ~~n omt StJSP~'nsion or as an. oral soh.1tkm, m as an 
' 

' cornptnmd t>(Fornwlae l ··'· VUl is ~::o.--fornlulat~d ·~·hh hydro-,fiblott>t.hia:.dde, 

cht~:'>rtJfhia~~ide. s::vdcithlY~~id~ beilZthla,~icl~ ~ltetvth:.Jthia::z:id.~ b~t)(it\)--flu:methiazide, x~." < ~ }·~- ~··· x~. ~-···" ,., .. _~ ... __ .>·"- ·· . ..- ·"- ... '-_l'< •• _.;. ....... -"- ............. ·.~ 

F(lri:l1Ut;:.t~ l .~· \/lH J.rr<Jv'ided hett;:.l:n t0 P\!rnan:;;; ot· anio:'l:al$, some or ~H of the. foHmving 

eftcct1:> ~tH~ observ~d; (l) the pmducth;m {.trHpop~:l~tdn. hpt~'§e by adipot~)1~s b redQced;. (2} 
! 

~~w~nGd Hpo!:yl1<i~ by ad:\pot'.yt{~s; {3) expression of fatty adil s.:ynfha~e by m1ipoc,yi:es is 
' 

nxlt:c.ced~ (4) s,tyceraldehy'des: phosph~te deh:~drogenage adiv~ty ·Of ad:ipocytes is n::;duced; 

(5}lHtle or rw·; tW\v ttigl.ycedd:es are $}tnthesil:ed and stored by Mipot:lyk\9~ (6) enhanced 

expression ()(B3 Adrem:.\rgk> Rec~tor {IBAJR) an h¥1provem~lnt in th~ .wdren~rgic fhn.ction 
' in ltdipt:l<:ytt.\<;;1 (7} redu<:~ gh.t(:ose ~H:n-nil~t<~d s~t<retion 1:.1f in:stihn by panc:t'el:rtk· R-c~Hs; 

{8) dec~eased }n.suHnemi~t; (9) enhttliOOd blond $hH)tX~e lev~ls; (1 (}) int.'.fe.ased e~>zprcsJ;lnn 
. I 

of Urtccn:lpHng Protein t in a.dl:pe!C)1:es; 0 1) e.nhancecl therm.s.1geneshdn ·white and hro\v:n 

adip~)~$ tlss&!c; (12) re.dncthm oJph~~rm~ trig!yct~ricle con{::.entration; (13) det.'.fea.~e in 

c{~1J1ating lephtl t::on.con.tratkms; (t4) lW"regl\latiqn -~;~fhsvUnreceptotB; (15) enhanced 
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gh~cos~. uptake; (16} reduced .~dipocyt~ hyperpfasia; (17} reduc~<d -<iithpocyte hn~erttoph y; 
•f 

{r8) tc'duced>:rat(lS t>ft.tm.ve$·sios): ofpn::adtJ:!O<:ytes io <3-dipocyt:es; (19) reduced t'a:te,~ of 
l 

h)'JJ1!:!rpb~tgia;' (2i)} .b:tCt('~\sed prtitecti<:.m 1:.1f C~NS, cardias.:: .:md other tis-sue}; l'h:nn ischemic 

nt repc:rfusion inJuty; (21) improvt"\(l hmJ.~Un s~msHivity; (22) t\l.evate.d CS.F .insulin 

concentl~atizrn8; (2:3) ekva.t~d circt~l~t.ing a&po:nedin concenrratio:n~; (2$} reduced. 

~::krcul;:.~hng tdglycedde ~oncentn\tiom~; (26) ~iihanct'!Jne~1t ~:)fh.em~t~cl1 rt'..St 

concenuations Qf KAT~' cl:umr~.d openers resuW.ng frmt1 the adrni:nist111titm ofthi~· scl~ctd 

thn-rl :~rafts: nf'cornpm.tn.ds z)f Fwtnula,e 1- VTU as an Lv, fhn:nutati~!n, ms inttrlentatS.l rekase 

on.1~ tbtm:tlla6.on, ~ comwl!(:.d release funn.ulation, a transdermal fbmluhtdott, or iHl 

'if)~tmia.s.a1 f6tJ1lt.tlatloi) to an OVQnveight or ob~:.~e subJ~cl which n~<JltS in (1) mcasnr~ble 

suppres~imi qffa$tlng. h~sMtia k:v(~ls; (2)stlppressi~)l1 of :tasting ins:tHi:n !e·ve!:$ by at least 

20'}~ from th,f basdi11~ m~Murernt:int in th~ sm.ne subj~ct priot to tr~atme<!lt \Vi.th ~ K,•,JJ' 

:ehannd ope,n.qr $elected (t:t)ltl a s(llt of a· e.otnpou.nd off orrnuJa~ 1 , .. VlH, (3) ~n.tppres~lQn 
' 

of t'b.sting h"l.s¥tirt kv'els by m: le.ust 30% fron1 the has~Hne ni~as~Jr~-rrHmt if~ the sam{:~ 

Sl.tbje,(:t ptkh:' to tr~<'l.tn~ent ''vith a KAt~· channel opener sekcted from a sa!t of a c;mnpoand 

of Fom.1ulae { _, \tfn$ (4) SUJYprnsskm of fac:;~Hng ins'l.ttin lcvds by at kJ:.ist 40% from th"~ 

baseHne rheajureme~1t ht th('! s~nm s~~t1}QZ::t prior to P'S.~$:ttncnt '\-Vith·a KAn' channel opener 

sel~-~;:ted fn:n:n a salt of a I}Ql:~P<:)"tmcl nf Ftntnlu1ae l .~ \lHJ, ( 5) suppr~s.<>k'H1 of f~sting 

tr~~thnt1nt wHh a KA'TI' durnnd ~:~p~~w:r ;;;dected from £l: s~:dt ().fa \.\S:itnpnvncl ofFon:nuta~d -­

VJH, (6) ~uppression of fMting insulin levels by at 1ea£t 60~'t from the ha-sdine 

m~~~::J.S'\~r.:.mwn:t:in th\~ satnfJ ~'lihJ~ct prior tQ tr~utment with a K,.,.-n, ~hannd optmer s~;;iected 

t1'om a salt ~:sf~a ~cn-~1pound ofFm:nmiae 1-VIII, (7) suppression oHk~tingi:nsvHn levets , 
by at k~!$t 70~~,.:t. ftorn ~he basehne n:te~suwment in the ;mrne sn~ject pd·or to treatment wit~~ 

a KA-rP chal'il1(ll opt~ne:r selected from a s.ah of a. compou.ru1 >:tfFm:mulae 1- VHI, (8) 

su;~-"tptesslon o'f fasting h1s·ulin k•lels by .at least 8tYt;) fn:m1 th~:.~. hasdh1e me~~:su.n::ment in the: 

s.:tmt: s~ibject :priot to tre~ttmt~nt V:iith: a KAw channd :opetH':t s~le~:t~~d t.'h:tm ti salt of .a 

<,."t}ntp,~und ofF(mnuhte f .... VI11, (9) 1ossof\V!$lght~ (10) e!e:vM.iou ofrc.sting~netgy 

~::»~pt::nditu.re" <i.W (11) d~w~~tion of the tt~.idadon ~Jf fat ot fatty ach:ls, Thr~shdJ d'f~ch of 
; 

the cvrr.cnt {nyention h'*clvd!$ tbt>se c:kc\'llaHt1S .t\.m.ce.ntn~tions t:rfKA1'P channd i.::>peners 

S't~}ect~d ftmn s~h$ nf i.XmlpO:und~ of I:;'ornnJ~ae l ,,_ vrn resuhing 17om the adWhliStrl~tion 
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o.f M~ tv~ fo.r.~1:n:dation .ofthe dntgl U:r an imr.n.edi<.tte. rel~~~E~ or.:-1.1 t!)rn-nibtkm ofthe dn1g, or 

a con:tmlled lelease f~)t!?Wl.llatiNl ofthe d.mg~ or <t sustained teteaf$e< forrnt~h~.tion~ or ~~ 

tr~tsd~rm~d fortrn.dt~tion, c1r ~n1 intranMal fonnu!atkH1 oftb.e ~:lrug to an chedty prone 

s~:~tt}ect -.,~A1ittl t>':!.snlt In {1) th~ lU:S$ nf w~{ght; and (:~) d1.e m~~ntenan<;e o.f ;.;.vdght 

Thre~ht:>ld effects ofthe qrrrent irtventiol:). it<.(;hlde thQse circulating t:oncenl.rfl.dm•s pfK.1, Tf' 

~hatu1d ope<lers selected :frnm salt~ tlf Cotnptt~U·)d~ of }i,~:>ntrlJhUJ 1 "' VHJ r~sultJng from lt~e 

adi.ninl:stmho!lof an L v, fbnn1;~l~Hon of the drug~ or an i:rt:rrmxl.b:t.e relet:li><e or~l furmt.ttatkm 

of the dntg:, qt· ;1· conttnHed rdtru.e tl"n'n1ulation of the {.hugl or a sustained tekast:: 

lbrm:ubtiortl i.:n: a t-rru:i:Sd~.nna1 f«}nuulaii!;ln, or an h:ri:raua~al fb;::or.nnlatl(.m ,yf the: drug to ~t 

pr~diabe"t:ic subject whid'l restth in prev~:ntion ofthe ttunsid:m\to diabetes., Threshold 

i$.l~ft~.;:t~ of the' e-urrent inve.t'lt~on inchJde trK38~ t.::ht~ul>:i.ting ~:~oJ:ICe.~·lttMitH:ls of KA"n' chmmd 

!C~per!s.;rsrest!1ting fr"-lfn the aclm!:nl~ttation ofseiected fi'(lhl salt3 tdcompcn.n>d~ of 

Formuhl.e r ----:\nU ;;~s atct i.\t, f<mnuhtit1n, orahirn:rned1ate release on~j :formlll~~don, or a 

ct':introHed rei~ase forrm.llMi~:m. or ~t SU$lt;:}lr!~"'{1 release fonm~htion., !.:Jl' a tn~.n~dt':rmal 

i'b:rn'}~.hlH\::m, ;r trn intr~mu'lal fortrml~tion to $.subJect -..dfh type 1 diabete~ w·hid:l result in . . 

prolonged adlt~.inistration of K""''~'" channel cpenen~ selected it;;:~rn sa1ts t)f (~Ol'l'l:poun~ls of 

Fccn:Ttl!,.llae 1 '" Vll1 to trv~~nV~!ight, ob~se t)r {.)besity :prtme · subject!i. as provkkd herein 

ind;.,ld~:.~s~ hH: ~.s ·Jl{>t lhrdted to~ o:n~ ot more Qf (]) cnhooced ~Mrgy ec~pw~diture<. (2,) 

etihro'1ced o?d~'iatio:n oflhtanrl. limy adds. (3) ~>t1l:~ance~nJ;:nt of Hpulyl>'is in ~dip<l$~ ti:iltH~e, 

(4) ~n.:.hanc<.-0 glucose upbkt by d~ut-~s and tm.ha:nc<:-.0 hHn.ilin. sensitiv~ty, itnd (5.) imprnv~:.~d 

b~ht ~tdren~q_;l.c response. The rn.ode of action hy which \Veight is mai~)ffih100 or-lost 
' 

tesulti.m?; :.trxrtn the pmlm1ged. achninistr~don of KA:n> tili:an:ne-1 open\1ts selected from s~lts: 
} . 

t:.~f:cornptmnd* of Formulae J- VlU to ohe.~e ot obesity prone su:ltkcts ~s prov\(kd he:rd:n 

:m.ay ~th>tl iucli.tde the S1ilppr~-sskm of appetite. 

openets sde:cted from ~ah;s ofcompotmds ofFonnulae l··" VHJ to ~wenvdght or obese 

l:n.mt<.nl$ Of ~nhnals re,~tiltS: ln S"U1:t~t~ntia1 <tnd Slt~ta.ined \-"i/\l:lgbt los,~ l.nch1cl.h1gsorne tn· all 

-ofth~ f<:~nowil:~g effects: {l) J)t\:ct1wenth1loss <}fb(1dy fat; (2) los~ of greatGr than 25~'~ of 

h1:ltbt hody fat n1.a-ss; (3) los~ C!fgn~l)l.ter that~ 5{Y%j ofbrhia1 hody tat Jmw~; (4) los~ of 
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gr~'l:at~r than J5% ofhtHial body· fat rnass:; (5) signf$e~nt incre,:t.S:G if~ resting @:~ergy 

ex~-ndH:u.re~:(6) h:u::rtase h~. the p;ddutkrn fJffat and fi1tty adds;(?) :r~duct$un in bloo,d 

pre§:St~re; ( S) prodw.::hon of hpt:lptoteht Hpase by adipm~ytes i~ mdtlced; (9) enhanced 

lipolysis by ~dipocytes; flO) exp~s~hn. (If fatty acid S)~lthase h:y adipot:yte:.s i~ !X~>:h..>z:td; 
~ 

(1 t) gtyc~ru~dt:hyd~~ phosphat~ ~~~hydrog~*ntl:i;e activity 0f <tdipocytes i:t> :r~duced; {11) 

htile or no t.e\V triglyceride:;; arc synthesized and ,~tott~ by ailipocyte.s; {J3) enha.u.~.::txl 

expr...~~shm nfg:> Adrener@:c Receptor (8-'lAR) and an hnptovement in dR~ ad:remlrgk 

:fun~Jtkm in adspo:cytes; 0 4)redttt~\i gh.tco.se stitntJ1ated: s:~crct!on nflnst.tHn by pancrc<ttk 
i . 

B··ceUs; fLS)J.decrea~~d: ln~uHnernia; (16) enhanc~xl h.lood .glucn~e tev·dl';; {17) increased 
. . I . 

expresskH1 ofUrwoupHng Prot~dn lin ~dip>:H::ytes; {J.&) e:nhanc~:d tf;errnog;en~s.is in \vhjte 
l· 

and hrovln adipoile tis:me; (19) mti!n~titin ofplasrna tdg:ly-z~eride concentration:; (20) 
: 

decrert.,'le in ckc:ulathtg leptln c\)n.tentratio.~1~; (21) up•re-&ulati.:m q,finsuhn n~ceptors; (12) 
I 

e11hanc¢-d glucose uptW..:¢; (2J) :r¢-;:lucoo axHpocyte hyperp1as:~a; (24) reduced adlpr,cyte 

bypettn~phy;i{25) r~i:nced r<~tes ofGO~:rve:r~i~n.ofpreadipozwt~s to adipocytes; (26) 

tedtwei:l rat-es' of lt}<perph~tgh~:~ {27) the s~~1u~ntial toss first offhe metabolk~H:r most 

~l.;;ti've adlp~:~~~ tissut.~ (vb~en:tl), tbU&rwed by th~ loss of less rne:labolkaHy ac.Hve a.diposc 
i. . . . . 

tlss\!e; {1$) ekvaHm1 of cit'c.ulatillg arliponectin co.m:er~tratkrns; (29) devatitm of . 
.::.-::rehro.::.~'i.n$1> fhrld 'in!!tub:n lev'fls; (30} ~nhi-1ntt.'({l islet insuHn rnRNA and .insulin content; 

' or (3 l} t:~n.ha:nc~l :metabolic efH~h:~n~y .of hwuHn. 

trtn:n, sahs Qif compmxnds <:d' Ffmtrulae 1---- vm tc~ obe~l:!y p·one hiJtnat:\S or anit:n;;tis, 
' inclurllng su:bje<~ts <:,Vh>::t have ttnd~rgone: '<-·-adous type.~ (~fbatiatrks surg~l:ry, results in 

. ~ . 

S'l~Stained malptenan(:e of \>V:Cfght lnduding some Or aU of the fuHo~Ning ef1:'bct:s: (1) 

!ncrl't~~sed :resting energy e;">tpenclitwe; (2) im;rease in the oxidation offM and fatty ackb; 

{3) rethlcth:m in Mood pre$S\.W~; (4) prt)ductkm o~fllpoprotein Hpase by adlt'Mlcyte$ is 

n.":.d.uced~ (5) e~hanceed Hp<.llysis: hy ~tdipocytes~ (6) ex:presskm of futty add synthase by 

.ad.tpocyl:~~ is :educed~ (1) glyceraldehyde prw$'phate dliihydrogenase activity of ~dlpocyt~:.~s 

b reduced; {3) Httk fJt n~., ~W\\<' t~')glycedd~"> ~resynthesized ;;tr~d stored hy .:.tdip0,i)1\~~ (9) 

eclmnct::d exrfession of 1h Ad:renerglc Receptor (lh:AR} and impn:.wenwnt in thl'l 

:adrenergic fiuictkm in adl.fH:Jtyi:~s; (10) reduced ghl.cose stitnulated secretkm (rfins\ilh 1ry· 

pancreatic J3 .. c~:.~-Us; 0 l) 'k~9re;:1s<~ kust1Hnerrda; (l2) t~:t.ba:nc~:.'XI hlood ghlcose ~evds; (l:-l) 
~ . . 

:in.cn~.s_ts:ed exp:iesSJI)n oflJncoupli~lg Pn?t~:h) 1 ir~ aropoc}~es; (14) enhntlced thent~(~ge-rleSi~ 
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( 16) decreas¢d cltc\\latin,g te}ltin {:t\u5;:;.eniTntion; 0 7) up .. te;g-ulati ~:hl of in:llulin receptors; , 

(l8) (~nhance}f ghwose uptake; (19}rcr:h~o>:ld adipocyttl hyptrpbsia; (20) reduced 

~dipocyte hyp~rtr~:)phy.; (2l) r~h•ced :rates of ctmVcl'sis:nl ofpr~~iid!pocyN:m to• ~u:Hpi)~o}tes; 

(2.2) r~du~ed ra:k:s ofhypt~fphagh~; (23) el>;:vat.ed ''ircu.l~hng ~~<Hponet~tin cN*~~ntration.; 

(24) ekvHfeil ct.~rebrospiwtt tltiid insulin k~vels:; {25} enhanced isl~* ~nsu.Hn :m&'\!A. ~u~d 

1n1<utl:n. Ct:l~~rtew;. ut (26) enhanced metab:oHI.:: efficiency n:Hns:uHn, 

openers ~dect~o fn::n-n ~al ts of comp<..H.lJl.d:s of fom:rulae 1- VlH to prediabetic or type 1 
l 

dhbedc: hutn~rni:t M ~mitnal~ retmlts in fhe prevesttion of beta ceH failure, improved 

gly!iien:lk <:ontroL ~w;:d p.n~veJH.itm. ()f!he tmns:ltiOil frorn t>t\1diahde$ to diah~t~s indu(hl\.~ 

some or <~H ofthe fnH1;r;,vin,g ef'f~ets: (l) incr~nse in testlnge~1.~ft$" O."'.pendiJ;ure; (2) 
I . . . . . 

lm~n;::~si.~ ht the tJxidatJ(tl1 of tat and flltty a~ids; {3) r~duction itJ biN>d pt·e~~uu~; ('~) 
~ . 

prodtJct..'ion .oNipo,Pfi>tein hpa.«e hy adlpoqytes is redtlC(~~ (5) ~~nh:.arlced lipnlysis by 
3 . . 

~~diJwc.y~GS; (~}~xpt\;ssion oftbtt..v ac:M synth.a'>~ by adj'pocyt:es is: tedtlPe~t; (7) 

gi.)/cen~.ldehy4~ phosphate {\t;::h;vdn::;:~WJH~$e *~Gti'lity t~f adip{Jcyte-~ is reduced; (8) littl~ or t10 

ru~:\'\i t:tigfy(j,eridt:~ are $)'!1thesfzed ~n.d stored by adip~:~cyt<S:_'>; (9} ~l'l.h:s!fl.ced tlxpres:sh::.:>n of H~ 

Ad.ntncrgic Rtx;ep~nr (.!1~,AR) Md ttrl i11lprov~ttl<.~nt in the .~dtenc~·gh"> fun~tion tn 

adipocyt:§::s;; (1 0) redt.wed glucO$~ sdrm.c~la~:ed sect~tion ofimmHn by pan¢n~atic B-eeHs; 

(1 t) d~~reasc.d Jnl!ltHinemla; (12) ~nhmtc~d hlnod gh.~:~:;t~selc\.·'t:ds; (13}increas~i 

~xpr~sion of Uti.C(n.rpting Protein l in adipoe)rtet; 0 4) enhanc~i thermogenesis in -.,vh:ite 

and brown adipo~S:e tissut~; (15) .redu:cth1n nf pb.$ma tdg1yceride cm~centraHon~ (16) 
i . 

dectet~s<~ dro~kting lcptin: con.:.~cntmtlons~ (l7) tlp-~gulation ofi~:tsuHn receptors; {!8.) 

Gnhan~\Xl gh.lc'?se uptake; (19} reth.>ced }~dip~)C~·te hyperplasia; (i.O) re(h..tC~.'>:{t adipocyie 

hypertrophy; (:H) reduced nites QfC.tJrrv~rsiot1 ofpte<idipl:.H.~yi~~ to ·~dipocyte,~; (.22) 

teih.lcf:d rates ofh)<pClj:'lhag1a; (23) elevated drcub:ting m1ipori~Cdn concentratkms; {?A) 

ekrvated cetehrospimd fluid insulin kvel~:~ (25) e:.nl~<mc.ed isklt hlsufin mRNA and insllhll 

coni~:nt; nr (26) ~n1nm.c~d metabolic eHidency ofhl~t:tHn, 

O}JCriets sekct~{i fWn'i: salts ~:if COl'rtl)(HUlOS offo:ntmhe 1 ·-~ Vfn to hnn:U\ll::l Of .aninu.tlS thS.l 
' . 

~re ~t dsk for m.):oc~rdial in.t~:rct, ot sttt-ike~ ottmdt.~rgoi.ng stugkal prot:edu.re that :re~tt):re~ 

17 
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blood ilo:c.v t0 heart or hr~in re,5tdt<s in improved thet~tpeutic outoonJ¢$ po,st;.,stttgit.::aU}\ (.l'r 

tbHo\vi11f$lll~ oco .. ttre.nct~ ofm.yoeardh~.! infarct {W s:tr.okehy hnproving th~ ~mrviva1 of 

tissue aft~t b}t'lnd flo'<N is te$tnrert r~dncoo stu:uning oftissue,. nnd aru~cing; the naru.r$ of 

the· int1ammatory· re-spol:lt'i:e-s~ 

{035$] Phanl'la;:;e.l~:tical t'Onntslah<nlS as provided heJ:ein are des1gn~d t:o be usoo in the 
i 

t:rea:b:nent of ?besH)',hYJ)etHpidemht, hypertenSion* \Wight n1aintenance~ type l diabete~ 

prediab~tes~ tjtp~ n {Hatu.~tes~ metabolic sym:h:otn~ ot ~~:ny conditk:m ',>A:u::nj V:<"dght k~S"~; 

$~eduction in tirculttth:l&" lriglycerides or beh~ cell rest .:xmtribute..'l to therapeutic oukm:nes 
·' 

provide ffW arrar~g~ af critical chang¢S in pharrrmcodymJ.rrrk: a!1d pharnHl<:.tJkinetit: 

:respon;:l;;:s tp <tdminist¢red doses o:f'K,'\Tl> phRnnd openers sdccted frnm. ~<th:s of 

ctln:lpounds o'f F()flT'nJ1M~ l '"' \lfH \Vhkh ~h~tnge:~ h1~h:tde Nle t~r tno~ of the- foHo'>'-<ing: 

(l) ex tewJinfi the phatln<~C(idyna:n:~k i;;:ftect of an a~in1iniste:rt~d dose to 24 hbu..rs or lnnger 

as n1~asnrcd ~ythe ~uppre:1ishm of insulin sec:reth.m; (2) p:roviqingtbrsubs:t~'i.nti~l uptake 

of the a<:-t~ V(~ ~?harmaca;::utica1 ing.re.dient ir1 the :S:J":flaH irlt~st1ne; OJ ptuviding fbr s~hstan:tial 

uptt:lk~ p f" the ~dive phan:mlC~utkal ingredie*~t in the hu:ge :intestine; (4) r\::s-HH fn lo\"vered 
~ . . . 

Cma..'>.: ver:m~ p"!..ment (m~~ S<'lsp~rtsion or capsule prtxluds for the sm)·}e .. acltnh:~istered dose 

ofactiye ptM . .qna.ceutical hi$:redi:cnt; (:.5} prt)'Vid~ il>r~:'<ircul$:tlng o:~{mctm:trat:ions ufunbnund 

~~ctlY¢ phft~mdceutkaJ li1gn .. ~ient abov-e th:r~shoJd conc~ntratimw rt~r .;2-4 01' fPl,):n~ h()UTS 
~ 

fh:Jln $. Sirtg~e ,~dmini.~ter~d dq~e; ~lld {6) provid~ :f:b:r rnore ·CO~lSh~tcnt drug ahSC'l'}""lt'ion by 

treat{~} s1~hJ~ts as ctm1pan~d to existing c~ps<Jl{l fomndatim:m. 
. :· 

:nm:ge of condti,ms in htsrm~~ts and anh:n.als: inc!w:k the <Xlmbi.natton Z)fKAt"P channd 

openers :sdedml ftorn s~lts of corn:pounds of f\H11mlae J- VU1 with: (1} a diurctioj {;"0 a 

drug t.h~~t low~rs blood pres:n.tre, (3} a. dn.<g tl:wt sup_pre;%es appe:tite, (4) a catl.tUtbino±d 

:nx~ti.tptor <.Wta~::a~ist. (5} a dmg; that st~ppr:esses that aGtkm of gastrk Hpa:!§es~ {6) any drug 

that is used to >induce Vltight ·ross, (7) a drug that lo\ven< chobst~rol~ (8) a drug that lowers 

LDL bo'!..lnd chde$ten"Jl, (9) a dn.lg tk~J i:mptov® insuHn s~nsihvity, {10) ~drug that 

i:mprnvc~ glucbse utUh:-atkm ot' uptake, (1 1) a d:rug that :red:l.l¢1:':$ ~nddence of 
. ' 

.athemsderotiq plaque, (12) ~t dnrg thttt :nxhi<;es intl~:mtrwt1on, {13) a drog that: ls 
l 

antidepre-ssant~ (14) a drug thatls a~ ~mH-·epHeptic~ tn' (15) a drus that is an an.ti~p~ydwtk,, 

Ex. 2002-0484



irteh1de K.><.:r~ channel openers selected from s~~H:s ()f cfHnpounds ofForrrrulae.1 .. ~ '\/Hl) 

re.~uH in n::d~c~d inckle11ce of adverse side ef1bct~ fndudlng bl.~tn{}t Hmit~1 {:(.) eden1i'f<, 

t1uJd r~tent~~n, re-d~1ced nttes of e~tretkm ofs~>tiiuw~ •. chlotid.e. >ilnd trrk add, 

hypetgtyc~Zntii~, kct:z)~t(:.ktosis~ mms\~<h 'vorrdhng, dysp<~pSok~; ilett:s a:nd headaches, The.'Se 
; 

tedt.J.ctim1s in: (teqmm~::y zdad»..-'{'~~e side eftl~ct~ ar¢.: at:hievs.~d by; (l) i:nitlatbg dosing of 

subjects at suhtherap~utic diises and in a step wise m~w~nt:r increasing the dose daily until 

the t'hen'ipe*ic dose is achieved \Vhere fhc nmnher of days over \vhich the ~tep '-'F b. do..~e 

lS e.ftC(:ted l.~ 2 tO 1 0, (:?;) US~: Cifthe lo\>tes~: d'fhctive dose to i1Chkve the de$i:ted 

therapeuHc eff~ct~ (3) llse of a phannaceuticat fonnuhtion that dchy-s rehsas~ of <tctfve 

untH gastric ttm:~sh }~ G\:~r:1plcte, (4) -use of a ph~mllaceuH~al font)tthrtitm tJH~t delays 

rdeus~ t1f a.ct~ve until &<tiltrictransit is c<.n:npk~te; (5) use of a phttrrn.ac.eutical t!:n"!ttul.Miot> 

h'1at re$uhs in~ towet circulating: pea~~ (!rug k~veb as c~m:~paroo to an h:m:nedia.te nde~tse onu 
' 

su.~rpensbn ot capsu.l-e tbnnu:latkrti for the sm:ne ~~drnini:stetecl d~)se, ID:ld (o)opth:nizing tl:1e 
i . 

ti.m~ng ofad.ministratlem M'do~t; "<~'ithin the day a.nd .rei~tive to meals. 

Syncltome, Cd~e.rl Syndrome, Sr!.mtni.t Syndr\m<e, }\Jstrom Syndron1e. BNje8en 

SyndroriH::, Ba:rdet..:.Bie.rll Syntb:t~!H~~ a.nd hype-.r!iJ.1-0proteh:H:3m.iu \YJ:;)el~ H~ m, and IV with , 
t~hc c~rrent ~nv¢nti~Jn usingphatm.a.ce:utk:~.d B:::mrmtations ofKAti• ch:annd opeM·.:r::; ~elected 

fr-oitl ~alts of qum:pom1ds ofFor.:rnnkte 1"' VlH n":.su.lt in som.e ()t .a.H of ths.~ follo¥virl.£ 

then1p~td:IG zyut<X."~tnes~ (l) w'dg:ht loss~ (1) red:uc~d rat~-s ofw,eight gnin> (3) inhibitkm. of 

hypetphagh~. {4) teduced ittdd<mce ofhnpairecl g!.uoostl tt!let~n~;::e, pred:bbetz~s or 
' 

dl.ahz~k~. ($) r~<h~~ed hY<~is;lenc<~ of ~on.ge;sthte heart thihJrt\ {6) r<~du~::-ed hyp~wtcnsk)ne and 

Cl) reduc'~-xt ra~e~ of an cf:l:nse mr~rtaUty, 

Treatmt.'.nf. of ptediabetk subj ecfs using invention pharmaceutical fott.m'llat:ions 
' of'Kt<n> ~han:nd opener;;,: sehect~d from s<:<lhs of compounds uFFo:rrnl.liae l- \lHl r.:e:.s:ult in 

sorne or aH of the .fullovdng theraptmtic tmtcornes: (l) weight loss,_ (2)re.$tomtion of 

nonl<al gluc-tx~.e tol e:rrulC~\ (3) ddayed rates i.:rf progl'ession to diabete~. (4) r~dt:.tced 

hypert~ns~hm, and (5) redt~<iOO mtes o~faH c~use rn(.)rt~~Hty~ 
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stn11e or i_~n ~J'f the fo"lk)wing th~rapet>tic o~~tcornes; (.1) VleighJ bss. (4) nmtomtio:n :of 

normal glncd:"Je toJenu'iC~\ (3) d.elay~~~:l s:att:s of :progression of diabetes, (4) hnprovemen:ts: 
{ 

in gluet)se klkrance~ (.5) re-d~lc-ed hypertension~ ~nd (6) :reduc~d :mt~s t.1f ~H ctn.xse 
:· 

co ..... ~tdministration ofdmg;s \~dth: ihrntuiatkms ofK,.,<11> c:ha:n:ne! opt~Jl(;<.rz 
' $ekcted fiom salts ~Jf ,:or~)pt!unrls of Fotmtll~e 1- Vlll in the treaune~1t of dist1ase:~ of 
; 

tW.~f\Vdght~ ifbe~e ~>r (.;"lbesity pftm~ h'~Jn:;.au a11d anl.rn.at Slihjt~c.tslnv\)lves the co~ 

admitlistration of a phtu:rnaceuticaHy ~Kt:epta.bk fhmmhhon ofK~w chMtwl o.peneriii 
i 

w1fh an, acceptable fhn:rrt-\h~tion ~):t {l)sibutrnmine, (2) or:listat, (3) thn(malrm<:t, (4) a d~--ug 

that h~ a'(l app~~lite l:l~p:ptel;li:l<lnt., {$) M.J' drug US(.~ to indU(:e W'etgbJ lOSS r~l Hn obe.st~ l:K 

OWt\Veight subject, (<.~)a t~<m··fhia;.;>Jde diuretic~ {7) ;:~ d:rug H:n~.t h:w.n.-xs cholesterol, {S) u. 

d:nJg that ra}s~s-HDL yholefit~;;~ol~ (9).a. drug that ttY\Veis Lt1L chok~~ter6l, (10) a. drug that 

kr><Vers blood :pressure, (11} a dmg that is an. atltl>-dep:rt~sant, (12) a d:m .. g that imp:rove.s 

in.s;;.~Ho st:!:nsit;\thy, (U) ~~ drugthahtn:prov·e~~ ghJco$.e \Uiliz:atir.m. n:nd tll:t<tak~ (14) a drug 
' ~h~~t is an Hnti;.,~pik1'tlc, (15) a dmg thatis: an m:~ti-intlam:matory~ or {l6) ~~- dtt.tgthat 

1o .. vers i:;l.r~ur~tting trigly~et:h:t~s, 
r 

, 
sekcte~l1'l'\1r~:Fsalt$ of co~'l:~p~)W1ds ofFon:m.Jlaa l-~ V1H in the tn.~l!.rtm.ent or preve.n.tkm nf 

' 
We:jght gain, {~y~lipis::k~nti'it, itn.p~ired gh.K:..ose tolerance Ot diabetes h~ snojz~cts tr.eat~rl wHh 

an..tlp~ychotic~ drugs ilH'olve tht) t::o,·adminhli:rMion of a phannac~mk~Uy acc~ptnhle 

fot1n:tsh'itkm of' KAT!' chmrnd <lpener'$ w~ith an·acceptahb f6mru!ation of: Hth.luttl, 
; 

t:alb~tnl<~<.~ph1~\ V<'ltpwk acid ~md dlvtllp:roex, and hmofdgint~ antkkprc~sunts getlerally 
; 

c1aMit1ed as :monoan:xine oxidase inhibitors :iJ1dudlng l:s:t.t>;larhoxazl.d~ phen¢h':Jne :su.lfate 
' and ftanykyptomin~ ~utf1itc; trky~lk: m:~tid~j:i:i'K~Ssa:ub)l including dt)xepi:n~ domiprru:nine, 

nmHriptyHne, ma:pn:!Hinc" desipn:.m).i.ne, rwthyptyHne> desipran.1h~\ Jox~:~:~in> 

trimipmtr:dne, jmip:ramine ami p:r<ltryptyline; tetracycJk antidepresstmt~ including 
' mlanserin, rnh::tazapirw, mapmtnine, t)x:apro:tHne, delequamine, lcvr:.~pmthne~ t:riilucathim:.~, 
; 

sedptihne~ tmt~laline~ md:prmnlne,. .a.pta.~apine maleate and p1dindole; ~md major 

tran,quWzers a~Kl ~typical atlt,ipsy"Chotk:,;,~ tn.c~udi.ng pa1opmx:ld{)~, pe.rphen~~ine~ . . . 
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ofF~Jmndae 't~· Vlll is u.d:n:rinister~d to an ovenv~~ight err oheze.s'Ul~j¢ct as an oral, 

m.msdetxnaJ or int~·an.asal f'lnll:Qlation tn :n;:ach and maintain. th~· tl:tre&hotd c.f>:ncentraHon 

:1'\"l:QI.tl.ted to nte~~~tl:m.h1yredu~;e fasting h1suiin levels for~~ prolonged period;, Preft~raib:l;y 

the K .. :r.r .(':bai.utd ope:ner thnrn:tlation ret:h.J~~~"> f<u~ting insulin levds by at least 2:{}%}~ n:l()te 

preferably hy at l~ust: 30%~ more preferably hy ~t least by 4{)'%, n1o.t~ ptefbrab·ty by at 

l(l.a~t 5{)<',.?,t trl~n~e pN:WetaMy by at least by 60t%~ rnm:t": preferably by '1lf le-ast h!l10~·~~ and 

rt>.ore pn:.~fer~hiy by at least: B0%1. F asti:ng i11suh:n kvds: are c{)mn:lon! y me~t'mrerl u~ing the 

g:h~~ose toien~m::e tesf (QGTT), After an. uvernig.;ht fast. a pa:iient inge-$tS a knovtn amormt: 

~:d' gh.t~ot·K~< Initial gtuco~>(~ hw~is aN det~:rt>1inc:d hy n1e~'l.stsring pre~test ghtcose; lwvds In 
' hkn)d a,ml t~rh:~e. Blot~r.l Lnsu1 in levels: ~re :tn{~~s.tlr~d h y a bh.,1nd is dunv .every h()tH'" ~fkr 

me glucose 1~'¢>:H:lsu.rned ibr ·up to th:rct~ hm.tts, lt1 a fl).stlng :g-h:.w-os~ assay, S1Jbj!i.'.cts with 

phWm$ gb¢t>$e vab~-s g.r®ter than :!{)Q m..gldl at 2 hour$ pust-glr~c~)s-e b~d hy.lk:atc an 

in-rpah·Cli glm:\Jse tok:r<ulce, 

< 

h:t ~\J'H]ther en~bpcih~~~rti1 *l K,q·p ch~rt~&~ t1pehe-r $dected n'0111 a s~Jt off.>; 
' 

(:ompotmd f.)fY{}rnn,tlae: 1 - VU1 is adrninisN.red to an ovenvelg.h.t or -obe.''H~ ~~ibj$G-t ~s an 

oral, trunsdermat or intr~n<;~:saJ tot'l:~mJath:.m to re~lch ~u~\.1 mainta:in th~ thr~~slK~fd 

corwentmdon ,reqllited h:~ induce 'l.veight lo;;s ihr a ptolcin~":.cl p*.~ticld. 

In ~nether erri!:mdin~!ent, a KArt' channel ope~m: se-lected. fn)m a salt nf~ 
) 

C\:rrnpotmd off<Jrn1ul~~ J ·- Vlll i~ ~dminist~r~d to an {)'/ervtcight or obese ~uhjc~t ~t~ ao 

t)ral, transderrhal ot intnxn.asa1 totrrtuJatkm to reach and. nlainta1:n thi.: tht1i.lsh~~1cl 

con.c::entradon ~(lt!h<.."l.:~ t:o <~lev::~t~. r~'.Sli.ng t?,nergy ~:rxp~:nd.it~$te tor <I prolonged pt:rbd, 

C'!7.nn.pound or~·orrn.ula.:.t f., .. V1H is a.dm.fri.isten:~ to an nvenvefg.ht ot oboes~ ~·ubje,lt as an 

m·al, tntnsdem1al or intr-~~i.ttisal fotmtdation ks :re.;;.u:;h and ~n~int~in the thn:.-shdd 
' CQ:ncen:tr~tbn required to elevate fi~J <tnd fatty add nxidat:h::m lbr a :p1\'1lon,ged peti9d, 

con:::pouna of F.ormu1ae r- vm is ad.mitlisten.->4 t~J an. obesity -rn.}ne s~ibJtX:t a:;; an n:nd, 

ka~i$l:kwm~~1 or intnmasa.l tbm:r~:~ladoo to reach a:n:d maintain th~ t11tl'\>ibo1d conct.~1h"~tion 
\ 

r~.qo.he.d to inthl.ce ·o,veight los(:'; J\1r a pm~ongedpet;k)d. 
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! 
J~ ar>Pther e:rpbodirn~~1t, a KAw chan..'l"ld b]xmer- .sel~Xted frmn ,(). s~lt of;:} 

conrtX>l.:tnd <rfF~wnn.:llae l '" VIH ls adrninistered to· an. obesity pn3ne ~mbjectas atl oral, 

tronsdenmd qr intratluS:~~t f<Jrrn:ulatiou w rea>.:lh and maint11in the threshold ~xmcent.:rotkm. 

1·~uired to dmintain \''lelght ~'.1-r arwoh:.;nged perioo, 

CQ!llpOtt.fld (J_l\· F(mnuhe J -- '\lHl is ~H:l:£~1ilti!>tered to an ovenveight l:Jr nbe~e: subject as fu1 

~lr&l} t:mnsdetn'l~tl ~w intra:n.asal fon'n.uhtkm to t-each and rrmintain a. drug concentn"ttion . . 

~~bo·ve the fh.t~esh~)fd .c(Jn~xmtrat:ion required to induce weight loss tbr a prt•kmg~ petiod, 

co.tl)pa:um:l (J{Forntuhe t .~- vm is.admhlist~:rt."<-1 t<) ~'1 ovenveigl1t or obese stibjt:!Of a~ ~P 

ond, transde.nn~~l ()f H~thma$~tt f<::lttmitation for Rprolongecl period t:lfhmeto :redncebody 

fht by r.ltlre Uwn 25%, more pref~t<lbl y by at le'l.t~t 50%, ~nd tn~~r~ prci~rably by at k~st 

< 

lnl;:.tnt.'>Hl(~f ~:mhudin~~n,t, a KAx~> ch~ti1t~e1 O!)et1~f seleGte.d il:om. a :mit ofa 
t . ' . . 

cqmp(rund r>f;:Frn-mllb:e l "' V11i i~ admhister.ed to an tJVerw'dght t>robese subj~>:et as ~m 

~)raJ., b::;:lnsdeD;:naJ {:.>r i:ntra!)a~ai forrnl:lh~ion fbr a pi(40l:lged period of thue to p:rderentlatly 

Ini~mMhtir elll11Qcliment, a K,·>.:W channel ot)e!:t~t s&lecterl. fro11~ <.t ~a}t of a 
' 

sx:ml}l!.'H.md €Jf:P~Jrrm:.tlac r _, 'llll is administered to a!~ t:}·ven"''eight or ohese subje.ct as an 

ural, han~der~nal or inttanasaJ f:O:rmula:i.icm for a prolonged period of thne t:c~ reduce 

visc.eral fat dqpots and dhe,r t~.t depos.ifs., 

c:ompoun:d ofJ~o:rmu1a<:l I- VW is adtninist.cred ti:) a. i1tlrmohJstdinern1c. ovet'Ncight nr 

obt.\<;e subject ~s i.ifl: orJJ. tmn~de:nnal or intn.J:nasal tl,nnuhdon to r~~-ch m~d n-wlntaln <:l 

dr~,tg conce~'l:tr~tion ~bove t!w thr~sh:old concentns.don requin.~ to if!~htc.e \~'elght loss for a 

pmlongoo pe*l(L 

' compotwd of .Fnrn:HJlae 1-- VHJ is ad:ministered to a prediabetic sttbjed a@< au. on1l, 

tn~l-ssden:nal (>·r imr~t-sa:,;ai f&rmul~don. h:l r~as;;h and nH~inh.tin a drug concx~ntrabx:m. above 
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the tm-eshpld c~.:.Hlcent~,:ation r~q~tin,'\Q t~l p:revS:;·:nt th~ transition to diabetK~S ibr a prolonged. 
' 

[031SJ 

C(ltnpotmd '-'fTC:tn:HlJM 1··" VlH is }ttlr11h1htcted to a type l di~betk $'.Jbj~ct <'>S ill1 ~xal~ 
tr~.n11\ld~rrnu1 or intranas<d fhrmuh:i.tton t0 teach. and :m~tint~dn ~l drug ctmc~ntm~irm ahtwe 

the fhte#hoh.h;o11c~ntratbn n.:-qulred !o induce heta cell t~t f.o:r <'J p:mlong:ed pm:iod. 

t(m~ndatk.n:l df ~t K,~Tl' cha:nnd t)pen~.r selected from a s~H .of a c\)mpound of Formulae t .... 
\ 

Vltl i~ udrl:lh:ii$te:r«l to. an ~td .. 'ljet;t in nct~d tt.wreof fl:m.t result$ in. c.ir.~ulatirlg crJmlerttration 
·: . 

I . . . 
In: an{tf!wr en'l.bodiment, a pharrr\~H)euh-;::)aHy a.tx.:~ptab1e tbtrn\~latk1n of <l K<>,'n' 

~ . . . . 

chamte1 ope11~r sd~ted from a s:~~Jt ofa cornpOtlll.d (tf'Fonr.tu1ae 1 --·· VHl is adrnini~t(~r~d 

.0';-"~* ~. pnJionged basi~ t{) ~~-~:~ Sl.lbj::x;t in nt.~4 th~reof ;no mor~ th(;)rt once per 14 hc)urs that 

results jn tirc~t;'.l.ting <:oncentraHon of ~ctive dmg S:tltlkhmt t~) dixn:ini&h th~ seereti{~rt of 

' ln_~nother ernbQdhn~.@;, a ·sillgl¢ dose ofi:.\.phm:rna<:::et~tkaity acceptable 

thnn:uk>tion (.'!:'f ~. K~-n~ ¢hannel O!J~net select~ rt'<.)tn ~t $ah of a ~ott~t>"-0lWd ofF<mnulae r­
VW }S ~(.h1tinister~1 tO an .~ubjed in p~d thereof tb.~t re~mlts in tlt'C'Ulating ~on.centratkH1 

. I . . . . . . . . 
ofachvedr:ug, suffidtmt to !i:'<ltvatt non~esterified tb.My adds in drczdation fur24 or Wtlre 

l1{)'UfS~ 

¥h~~:n.nd ~)p~n~r sde.cteu ft<uJt a s~H of a cmnpm1:ml ofF~xmutae 1 .... Vlll is ndminist~ed 
; 

s.1~/e:;r• a pr~1kn.1ged basis to an suhject in tlee-rl then.xrf r.x.~ more 1km once ~per :241-u:.,·ms that 

re.!i:Qlt:s in circiHa.ting con~erlttatkm nf active drug mxffl.dent M devak non-esttirifi(ld fatty 

adds in drcu!atkm ou a ~.xmdn:uorlcs hasi~., 

tormuh~tion o~ ;:i K.<>.Tf Gh<.Umel (rpeMr s~::.~~~~'<kl-·d fi·otn a S$.lt of a ct~n:~pound ofFonnu1a.el ·­

\THf is adn-~:inigter~d to an subject in lteed thereof that re~·uhs in drcubtfng t::oncentmHon 
I • 
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chann~t ope>i~r sel~-ted ih:m;~ a s<'ilt Df~. (:Ornpou.nd. ofFo:rrnul~e: 1---- VHI is adn:dnistet<.=x\. 
i 

IY\l~ti· ;:t protoJ~ged basis. to an ~>t.l~)ect in need thereof no rtm1~ than once per 24 hl:mm that 
' re.~uHs in dr~-:ulating conc{;:rttratkm t:if ~~ctive ih:ng suft'id-ent to treat hypnglyt~emia on a 

con.Unucl'\.l"S b?sis. 
i 
! 

!0385] ln; ~Jl.oth.er ~mbodinwnt~ I! ph~~nnace\stic~Uy a~c(~piable fornmJ~tion ofa .K,•,11' 

Gha.:nn.ei npen:er sd~ck·d fh>m a S~th of~ C!JfO._l:?>:>Utlci ofFormula.e 1·'· Vlll i;;; arlrninistered 
; 

over a prolong~--:d basis t(:): an subj{;\:':t in n~ed thete~'1f rtt"J m<.lte tbm \\tlt:e pflt 24 htJUn> dwt 
' recSl.lltS in cir~~Jlating ctmcentratim1 uf' ~dive drug suffich .. 'mt t;:) induce \Veight h)ss Nl: a 

cotlHnumJ.s basis, 

[(t1S6l h1' {mother cm~Hme:nt~ a P:han:naceutlt:•>dly accMtable fotmula:tkm ofa KAJF \ . . r 

cha1mel open~~ select~d frmn ~l. san of a c-omptYund of forrn:ut~~~ 1- Vllf i% l:tdminist~red 

over a prnlonkfd tMsl s to <nl stl\);ject hl need the~'mrno mpre than o:mw pet 24 ho\trs illat 

re:suH:s in clrchtating concer\tn~tion.~;.;f active drug sufi'ident. to n.luh·n:ain. weiglli. o~~ ·~ 
' , 

eon:tinl:.K)Ui:l bt~~i:l, as it h~ pr(::1~rab.k to n:H.Anlain w·e.ight .ln: an obese !nibjed once 1!ltrme 
~,;.;,.; .,.'!...,. j_.,c.., k t- "''"'''""'"' { H'~'~l" .~1· .,. ,;,i<'..,_,,..,.,.,.~~,.,, :i<:: i"" r· <'~S'<'~·>< ·<><,·~~1· <'il..t 
.'"1 ~~~~~~""' ~( ... ~9 L~~;:s \..~~"-. ... 'W>,'I. ~" ~~-~.- ~~: .~)-'-•. ( ~,~- ,.,,., M~.t~·~.: . .c.::.\~.( ~~ ~·· .it.·. "(.~t ~ ~~i:_;h().(:A . ~,:' w. f..-:.U._ •. 

ch<tmlel openft ~~elect~J .ft'Otll ,~, salt of a <.:-om_pl>nnd of Ft:mn.u1ae 1 ,... VlH ii:l a.dn1:inJstered 

vv~-r a p~olrn1~led hash~ to a11 subJect in n:eed thereof t10 tt1om th~m on.@ .1-1~r 24 hot!ts that 

results hl cin,l~bting ~~o.rtct,mtr,'ttkm of active drug strffldent t<:~ r-educe drcnhting 

; 

ln ;<l..nother en'1bod.hn.t:.<.nt~ a ~ingk dose tlf a pharmacel.ltkalJy t~Cceph~b1~ 

fomnllatim1 of a KA:t? ~,l:w,rme.~ opener sdecte.xl fu.)rn a salt of a ~{"Impound of.f't)nnul~e r-
' 

VHl is admhli,.ster~-d to at1 s:ubJ~t in ~:wed thett">::Jf that r.eiin~hs if; d:rcul~f~ng: e<¥wentratinn 

oh}ctive- druw:s~ffi.cient to re<bce tsr prevent isclwn:dc or :reperfus:km injmy in circulation 

tlw 24 or more hottrs. 

' ln anolhet t""ttnlK)(Htnent; a pharnw:<.."euticaHy acceptable formuhl.tkm of a K«Jf' 

channel openey ~el-ected ftotn ~~;Salt qfa t:<.)mpound·ofFormube 1- VJ:H is <tdm{ni1!ltered 

over a prukmged hash> to an ~n.:~bject in rse¢d tht;::reof no rnme that"l- nnG$ per 24, hntkt~ that 
' 

Ex. 2002-0490



f{!S~~lts in dn::t1latit1g conctJtttmtio.n of acti"vc drug ~;ufficient reduc~ o:r pr-~v~~lt isch~mk oT 

re11edusbn inh.lt\' o-n a conth:nmus ha,~h:, . ., .· .y. .... -. . . . . . ,. 
i 

ln <:!.rl.ot1Rll' cmbodim~nt, the th;qucncy qf iM.lver:se eff?~cts c~used by treatment 

w~th aK1~-rl" t;'hm.rnel opetM::':f S{;:'lect~dfroriJ a salt z,'f,~ ~~m'.q:KrUl:'ld ofFormulae 1·-- \/Ill is 

rcd~.J:ced u~dng a phan:naceutk~'l!Jy acceptable f.brmu!ation of diazo:xide or its det'fvatives 

th~t i:'> ~~.dinhllstc:n~d to ll~:l: subj~t~t in need tbeteofnn ,'l ~hdiy bs.sis in whkh the tkst dose is 

knO\\':n to be %mhthen~peutk: .:IJ:td daily dnse t~ suh*equet1Uy increas\~d stepw~sc s.mtU tl:M~ 

th~Cwapet~tic d~1sc is rell~hOO:, 

ln' ~'noth~r ernh<'d~ment, the th~q'IJ~1.CY 4)f advo:;~rsc .e:fft)(sts em.lstxl by tre-<1:tt~1ent 
' 

~;v{th ~t K,'l; Tf' ~h~~nd opener s-el~t.ted ttl::lf/1 ~~ s~H 0 f ~~ C<impou:nd [sf Fo:rtnulae l -- vm h 

redus."'ed using a phanrm.c~ufkilH)' acceymble fonn~dation n~at is ~H:.tniinist--ered t~) an 

~a.thjt".ct in ne:~t ther::}~.1·fon ~ld<~Hy hr~.~h in l:'th!ch the active ingted!enHs not releat:ed th .. 1rn 

the forn:ruhti6l1 ttntil g~s:tnc trm1sit is complete. 

w'hh a KA'rP ehamu:ll r~pMe.t .l'ielected th:'ixn <:t sah o:fa con1Jh1tmd of Fcsrtmdae J .,_ Vlll iS< 

reduced t~slng .::1: pha:nnn'.l~~ltil:':~;ttly acceptable formuhrtion that badmi.nish.~redto an 

subject in :ne~;!::l (heytofot'H! daily b~sis Jn \Vhicb lhe maxh:n.um circtlhJ.t:!ng c<)m,'\{;:ntnttion 
I . 

o:fi1t::hv~ i:rlg!'~:~die~-st. is klwer than \Vhat ·would he realized hy thf:t a:dmh1f~tt~tion. of the ' . 

sm:ne ~ose t.t~h~g an: o:n.d SlUipensh:m or capsule f~)tnll_.>tatiori ofProglyc.err~®~ 

' [Q3iH1. In p:noth~r einbodhnent~ the tl:~que:ncy of advef8e dlects ;:::<.m;;;ed by lreatrnent 

with a Kl;,JP ch~n...~d op~ner seh:::ded frnm l~ sah of a co:mpmmd .ofFonn.tdae 1··· vn:r i~ 
reduces.i t!sing> 1:1 :phannaceilikul}y acc-eptable :fqttnt.d.ation that i~ admhtistered t~:l' an 

t>ubjcct in nt::eH then..~f on a daHy bMis in \~'htch the Iir~t dos~ is kntrwn to he 
' 

sub!'he:ri'lpeutk ~tnd djHy dose ~~ sub~x~qu(::ndy< :inwx:~lsed stepwise until the t:herapeutk: 

clos~ is rea:c.'hed, the a:cHve ingredient h rH>l reh:a1;e from the fbnnulat\on unt.H g~tstric 
' 

tnmsit i:\l corrq~l~te and in w"Mch the n--saxh:nnm ciNutati:ng concentration of active 

ingtetH~m.t is l9Vle:r tha:n t\>·hat \VO~~ld be realb>,ed by the adm!n!strnti.on ~:~fth.e ~~nc dose 

~:~sing. <~n oral suspension or cap:wie Jbrrrm!ati:n~1 ofP.r:ngiycem®. 

10394} ln >finother ernhl)t\imcnt, the trcqtJ.-cn:cy of ath·erse effects catu~ed hy tr{:attne:nt 

WHit .ll KA1}' ¢hatmel op~.l).~t' sdcctcd. trom a :;:;alt of a cpm:pound ofFon11{llaci ·-· vnr is 
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l 

~xh.lo~-d lJSinf? a phamm~wuticml:cl !tcceptable fbnndation that is adm:l.nist~re<! to a.n. 

overwdghtO:r <Jbe-.~e: su'bjecfln t~~ed th~:reof on a daily basis in ·which the first dose is 

lmQwn to t;~e ~ubtht::tapeutic an.d daily <:klS\~: i:s subseqlJently increased sti.llp\>ds~ tmtH the 

therapeutic dbse is reached., the ~~ctive ingredi~nt is not rele<H>e from the fomndath)t~ tmti1 

g.astrk·; tn~ns,H is corrJJ~lete~ in which the :mMimurn cin::t.tlating concentru:Ho:n ofactlve­

i.ngn.~.dicnt i~ :kr\,ver th~n >-vh~t ;,;vouh:.l he reaHz{:d by the admi11istrabon ofth(~ 8atnc tk~se. 

~lsing an ot~a\,suspe·nsi<:J:n. m~· capslJk furmuhtkm ofPmgJy~::emi&-\ a~ld in \~'hkh the 

nm.ximurndo.se is less th;:m 5 nig/l>::g/day. 

with ~ .K-«-ri' qh.annel. qpe-ner sele¢ted i:htin a ~att of a conrpmmd ofFon·nt~:be I- VW h 

redll~~d ~1sing a :#ha:r.rn~c:el~tk~lty ~cc~;:ptahh~ tbnnWati6t~ that is ~~ihninist;)n~d to an 

ove:r.vejght o~ ~best subject in tH;-,~tl thereof on a d.~~ilybtr:::>is: hi '>Vhich th.e first dosoe: is 
' 

kno•vn to he subthenr~,.'HJutic: m:~d dtiDy :d:ose h• 5ltlbsequenHy itK~ea.s:ed step'Ni!$P untH the 
I . 

th~::~:·trpe:utk d?se ~~ re~ch.ed~ the lKthve ingJ.'<-'':l.'H~:mJ is not n;,~lease fn:~rn the form.l:.tlatioq tlntil 

W~Std¢ tf~lTSit:is cmnp.kte, in 'W'hich the ~tlc.!:X~mutn citcu:latltlg e:Of.lC©o'1ttatk;m {)fisCtiVe 

ingn:.dietlt i:':l .kl'-V~}t fhan wh~t ·w(mld be reaUz:e~l hy th~ admini$:tmti(Jfl (:1{ the san1e duse 

using an or$-i ~us-pension ot caps~i!~ tbtm:u bti<m, lmd in vthk:h dw m:ax:hm:ul"l dt1se ~~ tess 

t}'nm :ts tng/k'g.ldt\Y· 

{0396.! fn ;j,rtbthet embodhneritl the tre~trnent of aU(lV~r"\\''"l.~ight {)f t.~b<t.'{e ~Uhjet::t is 

t~ptin<h':¢~l to.r\veight. "los:s ·by ~~dm:hhstrs:tim~ of ~t p.hatmatt~"utkaUy m.::c~ptable ibrmtdc.ttiOt.} 

of.:'l K-\w c.ha:tr~d ope,n.cr ::;elected i'!orn a salt of ~l. compo~l:nd ~}:fFO'nrrub.~ l- v.rn Nl\:':c 
' 

pet 24 hom:s lp ):vhich the r·dease ofth~ ~wth'~ ingn..>die:..•st from the forn:n~laUQn ha.~ h~en 

tnodifioo to pta vide contlmw~ls release tbr at k~~~st 6 hours. 

{OJ91J 

optimized fur.wdght h>S$ by adJ11h.listrtttli:,m of a phiWIJ1lcc,~ticany acceptabl<i.~ formulation 

of a KA-w chal;md op~n.~r sd~cted from. a S$h. of a compolmd ;;_~f Fomwlae l "'" vnr once 

per 24 huurs in W'hich the re1e~s<~ ofthe active :it1gr~dit"'nJ from th~l 1"i):rm:u:l~tk1=n hm~ b">:en 

ttl odH1ed to provide contirtlJou~ rel~ase tbr at least l2 hours., 
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of<;: K.,n1' ~hann~l ~~~wn~r sd~ted from a salt of :a cori1p~mnd >:ifFon:ru:.tlae I .. , \1111 qnce 

p~;;:r24 hours in which the teleas~ of the ~~ctive jnt,~n::die.trt fro·m the fi)trnuh.tion ha~ heen 
; 

~'l'p:drn.h:ed fut ""'eight loss by admir~istrtlh:>n nf u pbarrmlceutiz:~i:Uy <.u::cept~ble tbrmulation 

of a K,;,;)'f' t:b~~nnd opem.tr selected filml a salt of~ cmnpt_).um1 t)fFonrn.llae l·"· \tHI €m()e 

p~r 24 hours J:n \Vhh:~h the :rde~se ofihe act:h/e lngredk-:n.t fh-,m the thrtno1~tion has been 

n~codH:kl:d tz) rb:i•lide ·l'i: rising dttlg conct:rl.tration in c:in:.ltdation for at least 12 hom-s. 

opdrnh~{~d fbr weight k.lss b·y <ldm$nistrati-on of a pharm~G~t~tii::~~J!y acceptahk t\1nnulatkm 

9f a KA·n> Gluxnn~~t o:pawr Soelected ihnn a. ~•.ilt of a !.:.:Om:ponn.d of Fonnt.tlae 1 ·'" 'VW >Jl.l¢~~ 

per 24 houru In "'''hich the relec.l.S.e -o.ft.he £\ctive h1gredhmt tiom the fonn.'i.tlatiolt bas been 

mc~dlJkld tl) m~k!:~ the'; p.<!tl@11 ofbaS$11 in'll!lin secretJ<)n. 

b:~,~noU'l'$t en'l.hiJdl.meN; th~ fh)quenc.y ofadv~r~e eftbcts ca-us~d by treatment . . 

. 
redtwed l..~sing a plwnriacel:ltkaHy acceptable lbrn:n:da.tion thaf is adrni:nistet·ed tt.~ <tn r . . 
obe::;lt,Y pn:m(~,sut~jeet in n,eed th~Jeofon a daily basis in \vh1ch the first doge ~i:l ktwv'(n to 

\JtJ :St.lhtht',in~p~~uh~?; and dally dos¢: is su:bs?.quently· incre~sed .step\vise until the therapet.ttk 

dose is r~*ch¢d, fhil a~tive h'lgt-edient is not rc!oa~<e from the fonnul~tkm tlnfil gastric. 

tnmsit is cwnplete" in which the ttut:<it1llJnl drt:tll~~ting t:on>.~e:ntretk~n of <"lt:Hve ingr~~ii~nt 

h lower than 'ivhat \VOt1W be reatizt~d by tbe adm'i:ni:->tratkm td' the su:n1e dc·1w 'tl;;;ing ~n oral 

suspen:sh:.m rJl'"t~:psul~ ilm:nuls.tiOl~, ~d in \'Vhidt the maxiu:nu.ti do~'fJ isles~ than 5 

tngikf!/day, 

with a KArP ~hannd opener selected frorn ~l saH r~f $ C<...t.n.lpotmd of Fon:t'Hllae l ~ VIU i~ 

reduced using;~ pharrnaceutk.aHy ac,~~:~ptabk fonnu!ation that is. adminiswred tn an 
' 

obesity pl\1rW :tn~bjecl in lteed tl'H.W~;"~of on a dnily basil:! in \Vhkh Hv:~ first dose h< kno\vn to 

be snbthe!:apetttit: and d;'llly dose is subsequently increased stern~~ise lmtil the therapetthc 

<k~s.e is rea.d!t:id~ fhe active ~.ng;redknt b not rdea~e frorn th'' ft.•rrnulation until ~stdc 

transit is ~:;on$p~ete, h1 wh.lch fhe maxbnt.n:n c1rcub.t:!ng concentra.thm qf ~ctiv~ ingreclh:<nt 
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i~ .h:}w~e:r tharl' >.vh~~t Vlt!VId be rt~tized by the a.d:rninistratiorl ofthi,;l smn~ dose u~·>ing m:l !)ral 

susp~msion or c~p.su1e l(mrrs..dation~ and in \vh:ich the tna:thtmm: dose i~ :k:S;!) than 2 .. 5 

n1~/k!-.~/dav, ' 
"'-~·· ..,,~ ,., 1 

tor v<~d.&ht m~intenanc~ by· udminbtntlion of a pha:rn1actmticruly acceptilhle fbrmt.thttim1 

of a K,.;,)'f> ch~:Jtnd optmer sek<et1~J from. a s:~1lt of a compcn.n1d ()fFt'>tnl'l-llae I- VUI once 

per 44 hrH.lrl:l :ip 'Nhkl:t the reie~lSC t>fthe active ingredient ftom the fl.'rrn:l.\.ihtkm has been 

l11otHfl~~~ tx.! tlrovkl~ cfwfinu.ou~ rdease few ~a least 6 hotmt, 

fot \Veight xn~i:nt:emm,~e by <~dmhrlstr~tki:t~ r~fa ph~n:·nacei..ttki;(ll)t accept~~bk tornmla1ion. 
I . 

t){ a KATP chtru·ld tlpener ~dected ftt.rrt'l a saH of a {!{}J:npt:H1ltd of Fonnulae 1 "~\till onC·t'.~ 

p~r 24 hourJ:l fn '<vhich th@ rd~.frMl of the acti:ve if.tgTed±ent from the fbnrmhllifnl has b¢len 

modli'kd w. ph-;~vld~ {.;t,ntimun~s wk~se f{>.f at h'J~<,lt Ll hours,, 

·\ 

lft~ ~motb~.f ~ffll:.odimem, the h'~atrnent ~xf an (~b~sity pn:m\:i iSUbject hr opthnhed 

fbt '\.V~.ight: m~intemn~ct~ by ~dtnini~tt~tion of cl ph~tlmHx.~utic:aUy m:.:ceptahle f(>n:nuhation 

t~fa K.,m" ch.aP-nd opener l'>e!ected ff'e.)m ~ salt of a can:rp:nund of Fcrrnxt.d~,e l --, V111 once 
\ 

per 24 hmlrs h1 \Vhich the rtl~\a~~ pfth~ aeth<e ~:ngred.kmt f.nym the thr:rnu.h~ti~m hashe.~s 

n1~:~:tHtled t{> p~'ovlde ·a rlshw; dtttg concentrat'iott hl dn.::ulation tbr at le~t S h~Jut~s.-

'fbr v:t\ight m~hntelHUlCt:l by <iihninis:ttation ofa phann::H:~e·utk!~Uy ac<X.\ptabk fottri\~latkH:i 
i 

~:ff~~ K.A'f? dw:hnd ope:ner sdede.d frQm a salt '"sfa COln.POl-mrl ()fF<mnula:el- \lllr ()!lee 
' 

for Wtlight rt·mint~.n.ance by udrn:inistratk:m ofa ph;;~nna(x.~iJtk.;::iUy .$~cept~bk fonnubhon. 
' 

(lf a K~\T? chaiiud <~pen:er ~-el~ct~d from .a: salt of a compound ofForrm.th~$l·w .. VH.{ once 

per 24 hours l~ \vhkh th~} release uf th~ act.iv~ ingt-edient fh:~nt the fbnnulatior! h<ts he~n 

rm:~ditieii b rnatcb th~ p~tHetn t>fh~~s>.:1t in:sn!in ::;e{.~dion, 
) 
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channel Dp~~k.:r s.dected fi'on'l. a sMt ttf ~~. cornponnd of f'om1uiae l- VTH is co--
' . 

adt1Yinistet~d with ~ib:un<tl:rl.ineto an O\<'envdght or obe.se subject to ind:twe '.Veight k>ss< 

~ 

hi another emhte\dimer~t, aph:arm.aceuticully ac:eeptable fornTI.lla.tion of~ K~-rr , . 

chan:rrt:d OJ)¢1iet $elected fl:nm .a s~lt of a cQrn:pC~und of.Fonnube J ~ \.lfH is coy 

a~:hnini~tere~i\ \~-'itl1 otlistat to an <.Werw'eight c~t obt:se subJ~'K~t to inihtce \Veight lo~>:s, 

tih<~utel .oped~r sf:h;.cted f:n:nn. a s~H of a compound of Fonrndae J ,_ VIU is C()~ 

admidste.red\vHh dtnQn~h~h'1t fo un ovenvelg,.~t or obese s1~bj~ctto induce \Vei.ght l<.1~s. 

charmd IJP~f·(~r sel~cted fmrr:~ a s~tit of a t:omt){)U:nd o:fFonrrnlal;) J.,,, vm b C{)" 

Mrninist(lred; ... ~,tlth an app~tit(l Sl~pp:ressant to <:J,n ovet\veighl or l.:fb-ese su~f:ect to in&.l¢e 

\V~~ight h.lSS, 

chwn~l open~~r !S~Jetcted fron1 ~ ~aJtof a comt)ound ofFo:rrtnlhm J., .. Vlll is co,, 

i!dniinistel~d\vh:h an ~nti,,dep:n;:ssantto an ovenvdght or obes~ subject to iud~:.t~e weight 

1\J.S;S, 

clmnn~~f <.~p<.mt~r s~l~:tet1 n~.~;~m a saH <.A\~ C(!nlJ)0~1tld ofFo:tnndr:te r ,,_ VlU b C'O" 

adrninisreted \vith anti~eJ:rikptic !\:') m1 ove'l:\Yd.ght or ~)bes~ $~1l1ject to im:.h~c~ weight kH:;:~t 

.Channel 0ptl.i1et ~s-,sdecte't1 from a salt t'Jf ~ componnd of .Fo:rtt1ulae l- VfH is co~ 

adrnbist{lred \Vith a non--thiazh:l:~: diun.'ik wan ovenvdght or Qbe;se ~mbject to indqce 

\"»'~dght loss, 

thannel 11pe,1wr sek~(:ted fh~m il• salt ttfa ~ompound ofFormu1a{l1--- VHl iscv'--· 

ndtninht~~:ed whh a dmg that indu<.~e~ V•ldghtio.:Ss by·~ 1n.echanisrn th~tt h< distinct l:h:Jm. 
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i 

1/1 at.~Uther emho&m~nt~ aphHml$C~uticaHy i.\tcceptable tbrnwlation ~)fa K,~T~> 
' ch&~rmd opener select~d ftom ~ $aH <Jf a ':ornpcnmd of I~rmulae 1 - V 1H ·is c(.l~ 

a,d~:ninjster~' \;'tith a dtng th<'l:t hw'/¢t~ bh}m1 pressu:re to an ovenvei.ght~ tHJMHy :Prt:llW or 

obese Slibjt..•d to hHlrwe \V~~ig1~t loss and treat oooslry a:Ssociat~d co--rnorbh:Hties. 

I:n &11-..<)thct ~n1bod:h~\~nt, a. ph;*rrnlH::-eutit~any at:~ce:ptabk n.}:rrnulat.i(.m t}fa lZA:n> 
I 

ch~nnel opeder selected from a s;:Ht of a ~omptmnd ;:'lf Formulae l- \l1H is co~ 

;.:~drn.ini~t~red;">v:ith a drug th&t lo\-ves-1 chd~tew1 ks a:r.1 ov~m't::ifiht~ obe~ity prone or obese 
~ 

subject tt~ in4tKe \vdght k~ss a1:1d treat obe,'!Hy asso,:hued t:tHnm~bidities. 

chan.n~J op~.ner $:ele.ct~"ii fu.1m a salt of a comr~mmd of Fo:rmuh'l:~ l ~- VHI is co" 
' .· t· ·. . . . .. 

adrnlJti~te:red,Witl'l a d'tng tlllM wises HDL a.Mocia~ed ch!.:.~l@:~teroi to an ov-erweight, ob~s,i:ty 

pron~ or obde st:lbj~ct to indu~e \Ve:ig:J:lt lo~m and tre(\t o'!n:sity associated co~trwrbiditie~, 

~ha~md ()pen~r ~el~ted. frnm. a salt of a C(lmp~::rt.n1cl of Formulae 1-vnr h :cn·­

adn1inist:er~d:\\ilth a drilf% that ii:nprtrvi".-S ins:uU:n sens:lti\.city to an o\-'eMveight; obesity pmne 
: ' 

or obese S\~bjed h:s tndt:tc~~ \~•~r:,~gbt 1oss and treat obesity Msoc·iatt:~d co--n1otbid\U-es~ 
' 

{0420} In:<m<::)thl.lr {~tnhodirnet~t, a p.h<mn~ceuticttll.Y acc1;9:ptable fbrrntdatkm of a KA.'!1' 

channel openh~ St:llected fi:onl, $.salt of a. C:Olll:p01Jnd ofForrnulae 1 .,. VIll ili Ct~~ 

administeNd \Vith a at1 atlH'-lntlammatory to an. ovuw'dght, (lbesH:y pn::rne zWnbese 
' stibjcJ.:;t to 1m'h,t~:;e wdght b~ and treat obesity 11:S..<;oc1ak.d cs1.:~·noibidh~es. 

~ 

administ~red ~vith a dn~g that low~~ts circulating 1dglyc*wides t~:~ an ti-Vetweigbtl obesity 

pmne or ()Pt\<>rsubject tti- im.tuce \'\'eight loss and tl:'(~<H obesHy ~tssodaJed co.,rtH)thidlti~s, 

' co:rnp<Jutld;:; ofFornm.la~ I ~· VHl are co,.. formulated ·with sil:mtrm:ninc l:n -~ 

pk~n:nace>:r!:ic~t1y ti.CC(~~ptahk K)m1:ulation that h> 1Khn5nbt~~n:ld t~1 an o.verv¥eig.ht, ob~sit)' 

prtim.lot obege ~:uhl~t t~J induce \VCi~ht tos$, and tr~mJ ohesitv~assocktt~d (l.o-morh!ditles. ( ' . . " ' . . . -.;,.;. ' . . . . . . . . ' . . ... ~· . . . . . 

Ex. 2002-0496



,. 
suppresses Hw adicm of g<~shit: lip~~~s b a phan'ti<'l.C~:til:k..a'*UY ~ic~cptahk: t;Jrmula.tion that 

l 

is ad:min.htered to an n=ven.vdsht; ~;~bs:sHy p:ro~w i)r obese s-.:)bj~d to ind1;~c~ \?,reig11t los.·~ and 

tNat obeshy...,assnchtH:d <K'Hrtnrhidltk-s, 

compounds ,jf F orrr-mJae l ---- VlU ar~ cco~thn:rn~Jated with .,;i tKm·~thiazkk diut-etk · i:n a 

ph<t.rn::s~u;:euti .. ~~~lly <.ott.Wept<.~hl~ {l:.nw:c:.slatkm, that !s :adn~lnistert:d. tcuu:l ovc:rweight, obes:ity 

prone or cbe~e su~ject to hKh.lce vveight hws and tr&.~at ()besit)H~ss<Jciated GoAntrrbidities, 

trfanothe:r ~mhodh:nent, RAT:P du~nnel op~ners se,:!ectrsd fr<>t.rl ~elt~ of , 
e(':il1):pcnmds l'1J f(lnrml~~ f...., 'Vm are co,.tbrrnuh>te-d ·with m1. }lpp\?ith~ ~vpprcss!Wl in a 

pba:rm~tc(luth:;~liy aPC~J~tab1e fo·n'fltHatH:m that is admtn:isten:d to atl oven~<zdg.ht, obesity 

pr€.rne or obe~e St.:lbj~ct to h1duce \VeighllO-~~ and h~atobe~Hy-~s-sociated (:t~~morbidUie,'*-

\ 

ln,~r1other ~mbodhn~n:t, K,....w cll.arn::l~l op<:.~lWfS sehech:h:I fiorn salts of 

'~nWlf/!)JJtld~ 9f!~\}nrruhe 1,.... VDI ?.rt {;.v-1hmru1at¢d \Vith .~ cannabin<Jid r~.;:eptor 

antagonhttn i~ pl:u~n11a.<::ttlticaHy ilCCt~l'tahk t\)ttntlfaHon th,:~t is aclminiswred to an 

ov~:tweight, (;b!i.~sity prone or 0b~'l;.~$ s-ubje-ct to induce w~ight Joss ~w~d tr~at obe~it)'« 

awJod~ted qtl,tH~Jtbidili~lS~ 

compl:.:l"!.m;i<$ trt Fo-rmulae x.~· vm are C{)-:fonm.J.bted \Vhh an autiMcho:ieste:remk active in a 
; 

phann~cet1ticaHy uccept1~ble tb:rn:mJaHon t1uJ:t is a~min!:§k~ed to an ovmveight, <Jbesity 

prone m obe,<:;c ~:ubject to induce \~''eight los.s and tre-at ub{~sH:y-associ~ted oo~nm:r'bWides, 

:comptHJnd(> ofFz1r:mu~<1e l ,- VHl ate co .... fbn:nubted ~l;<'Jtb ~"l . .tnJ1hypm·t~m>ive ~ctiv? in ,a 

pham111.C~udc~Hy ace!$ptab1e t;:H:nlulath:m th~t is .adrn.inistered lo an tlv-enve:\gh(; t~bcsit.y 

pron~ or ob~S.tl subj<l~t t<J induce \.Veight k~ss. ~nd trcf!t sJl)~ity .... as:sociatticl co-nwrbkHties~ 
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plwrrmtceuti~ally <!lt.:ceptat)k fonnuh!Hon 1hat is <'(dnlhlistert.xl h) en1 f}ver:wdght, obesity 

pt(ln~ or ohert} :su1:oj¢Gt to h:tdi~pe \v~,ight h)Si:< and tr~o:tt ob~Hy"assochtted i;;O .. nlotbidHks, 

pham1ateutl4atly a~cept~hk ibn'n:H~tion that is ad.n1inistcred tD a:n ovep,;~··eight, oht":sity 

pmn~ or oheAe subject to inth~ce >Vel.g.,ht loss <1nd treat ob~itv~~~sscH:.~iated ~o-morhiditi~s,. l . . . . . .. ·> 

!04311 h~ iUl(>ther entbodirnent~ Ki<'IT citm:nnet openers sdected from salts of 

cqrnpo!Jnds ~:lfFt1rmt~h~~~ l ·- V11L<~re co.-f:onnul<:!ted •with an ~m.t!-depr:essant active :in ~ 
' pkmnace\ltically ~tcce~ltabk fotmi~Jladort that is adminiskred to an o'venvdgM~ oheshy 

pmn~~ w obe~~e sL~bjl'::\:.t tj;J iPd~qe weigJn loss and trt.~at obesity"-~S$S:.H,dat:eii eo-tn<.H"!lidities. 

' {1)4311 h~· another ~1bodinwnt, K.A·u· channel openers selected fr>Jl11 s~lts of 
i 

COrnpounds.nff'I)W1tdae l. ···" VHl arc CO-'·funrnJ.h:l.ted \Ytth <an -anti,·epih~ptit:: <:g.:t:iV~>irt ~i 
I . 

ph~ltrrtaC:e'l.l1ic~H.Y ~w>~eph.ble lbtnmlatkm that :i~- adrnhiiste-ted to ru'1 O\ienvdght, nbes:ity 

pmn~ or ~)f.'!es,'e subjeut h:l induce \Veig_tu Joss and treat obes:l.t)HlSS~)dat~d Go-morbidities;, 

{l1433J Jn;an0the:r ~~1~bod:im~nt~ l(.,.._TP chan:nd op~!l$tS .sel~cted frorn. s.~lts of 

con}pom"ds ~:st' Fo~mtlhe I .... V1H are oo4t.n~mtH.,.ttt.~i with al'l. a~ti:ve t})at reduz:,~~s ~he 

ificJden.c~ of <'~therosden.ltic plaq'l.le h1 a phannaceutic~~tHy t'HXceplahle tbrmututkm that is 

ad.minis~~rod ti:J an !iJ\:'el'\veight. o'buity pnme ot obese stibj ect to induce ·weigbt h.~ss ~~rld 

' tret~t t:lbesity--a~~.:;(Jciated c<H:norbid:iHe.t', 

compounds of" Fonru.t!ae I -· VlH are co~t!. .. m-nuh~kd \~'ith an: active that Jow<:lrs c:in1tt!ating 
I . 

C{mcentmHnns of hoiglycerid~$ in·-a. phanll:1Cetttka.Uy acceptahk~ fo:r:n1t~lationthat is 
' 

administered \O tm ovt}nv~ight, t~hesity pn:.me ot nbe~e st1bj~ct to i:nd~Ke w~{zht loss <:m.d 

treat ohesity-"e:ss~)'-~hl~d ,~o~morbidities. 

I 

Tht: reductkm. of circuhlf.ing triglyceride~ in; ~·1 tNe~'\Yeight, obe~e t.n obesity 

prcm~ subject is achievt.xt by the ~drninif.'tr~tkm ~,fan {-df.ooHve M1mmt of .:m oral O(lsage 

tb:rn:} of<:.t K...,T}' ch<.umd opem~r'>- selected. fr\.')n:t ~~- s~tH tlfa com~ .. K~Utld ofFom'i'ula.e l...,.VHl 
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GOii<pqund t!t' t\:l.nTn.i!ae l .. ,. VlH (:an h~: i..l:Sed to &~dmin:ist~r <t therap~~1Hl.ca:Hy ZlffecHve df.'!S-e 

(lfK,"-1'~' ~banm:.t opener it:~ an iJV~rwdght or 1:1bes"ity prone :subject. in need then:ofto 

tnaintaln. weight; asH ls prefb1"'ab:le to maintahl "1.-vdght ln an olH~se subject once so:me 
' 

St~lt!l of ~omp:ounds of Formt~lae I ~· Vl11 are co---Rn:molated vhJJ~ a dmg to n:eat obeshy, 

S~.it~htuyfbrtritHationg can be tbnln.lJatoo for ot~.iJ a.:lm:irdstn~tkm. once per 24 ho\.n':S, for 

delayed rele<v>e ofthe Mtl\"C untH g~trie transit is c-on1pk:t.e~ .and for sm<Nined tdease of 

the ~ctive (~ver. a petiod of 2 to 24 hour$.. S~ch obe-sity tteab:nent dmgs. ir1dude, hut arlt' 

not limited teL sn~utn~tnine hydmchlorid.e (5-:30 t:r1g), otHstat (50-c36H mg). phentennb-e 

hydrochlorid~ ~:n~ r~sh:& cnmple.:..: (15 to 40 1ng)~ zonisamid~ (1 00 to 600 mg.), to:pir~mato 
' 

(64 tt-1 400 rng)~ naltrexone hydrochlf)tide (50 t<:J 600 mg}.. or r.h:n:trnah~mt (5 to 20 mg), 
~ 

si:tk-ctoo fh1rn salts of~ompounds tH'Forlrn .. dae J ... 'lUI and a dmg to tteat {.~bi;;:Sity, Such 

:co4brn:-nih~tiOt1S ct~ll h~ Jon·n~:thiN~d fur o:r~d admil'listmtion twice p~r 24 htn.trs$ fur dehlyo::~d 
~ . 

releus~ •.Jf ttH~ active l;ltltil gastric t.rmtsit is t:omph;:~te, £:md fur ~ustained rdease of the active 

i;;rver ;a period,of 2 to 12 hot.lfS. S\lch obesity treatment drugs !ndude, but .~f.¢ not HmH~d 

to: sibutramine hyd.rochforld¢ (2 .. 5 t() 15 mg); ~~rUstat (::!5 to 18\J n1g), phent(~rmin~-
. 1 . . 

hyda-oehJorlde ot resin complex (7.5 to 20 mg}, z:o-nts:amide (50 to 30U nJ&h to-pil\<tmate 

(32. to 200 m.g), m~hR~xzm.e h;;-•drodllm:lde (25 to }{i!) n1.g), or rlmomtbant. (25 to l 0 mg), 

I . 

salt% o.f (::;Otnpoun.d$ of Ft;.irn·w1$S 1 --·:"VUl are ·Ct)~tbnnui~ted \VHh a d:rug t(l trt.oat ob~:~i(Y\ 

dial>~)tes, tnetaholk ~)-t1tlrtlme or an obesity relat{ld Ci}tt:wrbidit.y, Such drugs to treat th~se 

C{lnditlons include drugs that: agonh:~s the oil --no:radrenetgic n.~.ceptor; :agonize~ the tn 
y . . 

tltm:~dn~ne:rgk receptor~ Sti.l-rl.ulates !1.\."H"~drcn.aJln. release; block& nt.1tadr.et1aHn. uptake; 

stir:nt~htes. 5~HT :relett~e; blocks S~HT uptake; jg. a serotonin f:5,..bydwxytryptamin~) 2C 

receptor agonist; anta:gonh:e~ acetyl--CoA c-~rbot.yla.se 2* agc,nizes the .Ol"teceptm~;. 

antagoni~:<.~s d~e. H3 .... receptor; Is >:.t [ll:!pttn <:m<tlogu~; ag{.•nh:es the leptin :re~.:.~to:r, sensitize~;~ 

CN$ t.h~s:u~ to'th~ a~t:i.>)ll ofh:~_ptin; agoni:t~ the .!\4C4 rene.ptor; a.gonizt.~ N~y .. :vt:; 

agonizes Nl~-)~-''{1; a_g~mizes N:P\'''....Y4; a:goni;;-:¢s NPY-'t"S; nntagotdzes the 1'v1CH reCs..".Ptnr; 
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' "I-·!·- "1,, r>oH-}'""P·,, -,',. c,f1;-,,--~i~u. ,.,_-._-...,;· ., , ... <,_.:~-t.1 ,,-, . , .. "'. ,.,_ .. ,. '" ~ ,,.,,•,,.,, t.•_Ovi'\.S ""'~-'" , ;{;!-._, ~got.,tl;e~ ulw ~---.r'-x~ t---r:·"''p~ol:-, .. tgun:1 . .-,es ---~:k- un:n:::ornnrecep~or,. :Qn.ago~.t.«~.'::,; 

the gala~ti'n i~ccptor; antagonizes: the or.el'dn receptor; a.gonlzes the Cl'l..trr ret.x~ptrrr; 
ag.!.lniz;e~{ the ~<\mytfn ret:eptot~ Hg<.miz§.~S the A:po(A I\') receptor; ~nta.goniz.es tl~e CB--1 

tecepto:r; is: a'n. ~\ASH ~:na1ogue; inhihlls PTP~ l B; ant~~goni:z.es PP'AR7 receptor; is ~t short 

actil1g brtnf!ot:riptin~; ago~ti~~>e$ s:om~h:~stalin; increase$ a-dipone.ctin; increases CCK 
.· 1 .' 

*wt:hiity~ .inctf.~~~s ?)''~{ a<.~tf'lity; increast.-,.~GLP-1 i*~tivHy; decreases ghreHn •wdvity; ~sa , 
se!ecbve H3 fHmulaHir or au.onh>t; ag<.mizes tlryro-id ft;;c~pto~; ~nhibi~ g;aS\h<..')intest:lmd 

li:pa~-:es <lf' ot9er digestive en2::yrru:~s; blocks absnq:~tim~ of dietary t~:tt; ar N~sck de.,.-rwvl-1 

fatty ~cid s~it>fh~s.is.. ,Additior~a!Jy, :s-m~~h drugs to treat obesity· n·wy j:ndud<e~ but ~U'~ nN 
. 3 

Hn1ited to those th&l arrtago:nt?;e. or agnnir: . .:~ tt-m fu:ncdon Pr e;o::;p~~sicn of 11B 

, hydri>X.Y~tett'>jd ikhydrog~nas~ typ~ .1; <~etyl-CoA \::<trboxyh.tst\ l; ADAh-1 12.~ memher l1: 
\ 

of a disint~gtfn and met~ulop-r{rt¢~~e furn:Hy or its shorter ~ecreted fonn; ago~ti. reJat~d 

pn:>tdn~ angi4lteniin~Jgert; adipocyte lipid hindin:g pmteht; adipoc·ytef~tcy· add hinding 

prr~tein; adr~.+~rgic reGeptotB; ~eyl$:ti~J:n-stimu1ating protehr; homliesin rect:.~ptor $1Jbt:ype-<3; 

C/HH~. CCA;A'l)'enhaw:.:er him:hng protein; cocaine .. and amphetamine,-reg--u1ated 

tral:sscript> c:bplecy~tokit~an; d'KllecyBtokin:in A r~-eeptor; CD36~ fatty acid translo~ase~ 

(\orth<otropini:relt:a~ing hor:rnone~ dim::ylgty~~rol %lt:-y1tt~rsfb:a~~; ElF tntttsctiption 

fhs:~tm; ~nk~~:r},ot$-e t:nM.shitlo:tl h~itiatlO!l Klctor 4:e binding protein k t:strngt:m n:.::cepU}r~ 
! 

fatty i.~cid syn.th.ase;. fibrabla:§§:t growtJ1 factor~ 1'orkhe~d box C1:; gh~cose~depemk~:d 
l-

itk~uhnotroph) :pt:;ptid~; GlP t'ec~rntn; inhibitory 0 protein alpha.,st.&~t~tltt:; gluc~tgot.~-Hke 
~· 

p~-phcle~l; G.IfPyl :re~ptQ·r; glyce:r<.)1<1"phosptwte acy!transf<.~n:tse~ .g_1ycetol3~phosphate 

d.:~hj'dn:lgena{o; stirmlbtor:y G protdn a.1ph<1,,.:suhui1it; hig;lHno!JIHty group Jih~)sphoprotein 

hJofonn J.,c; horn~on.e s~msHive lipase~ ~nd1.1cibJe nitric oxide s:_.vntb~se; Janus kinase~-~ 
i 

lipoprotein E~~a~e; ntt;::ianncmi:~n--3 rtXleptt~r~ rnd;:tno-~nrtin~4 rec.qJttn--~ m:itocb:.md:rid 

GPA'L rn$t~J~sJthio~s;ln-t and -H~ >1t)Seknt h(slbAca:w~h~lbt 2; m:IUtopeptMt) Y; 

nettropt;ptide Y"' 1 receptor; neur-ope)Jtkle Y~2 te\:Oe.ptot; ne·u:ropeptid-e y·-4 receptor; 

.netltopeptkle Y-5 receptnn ph~-s;mhwgen attivatnr inhiblk!r~l; PPA.Rgamrrq ccH'lctivator 
; 

l; prn .. opi~:m1~hWAOQ..'lrtin; p~l'f.lxh~<),ll1e p:roHfe.:rator-adivated te(:t::ptqr; protein tyr9slne 

phosphatm'le 1~8; t~gulatory subunit lfu!;.*t4 ofprotein k:i:rwse .A;. retimJld X reo;:ptM; . . 

stetokl.oge-l'lk/fltt:lt<)r l; sin~le~u~inded 1; stt::rol reh~·nlat<ny e1em[~nt binding protdn; 

tywsin~ hyd:rbtylase; thyroid h{~rrtKrne receptor ta; mtcoupling protein; nerve g:roWtll 

ft~c.tor rndupe4 p:mt.dn; leucine zipp~r transcription fuct(1r; il·1ntil.ano\:-j1te-..stf.n-nlh!Jing 

hpn:m:-me, 
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s~.!ls t~f c<:nnfkrtmds of Ft:n'1:~i\tlae 1- \lHJ m~e o)-. tbn:n:n:l~terl \'Vit.h ~i drug to treat dhibetes, 

Such c~},.tbmlulatir.~n~ can be f(}tnn.ll~ted. t'br oral adminisl.tMion once per 24 ho~1rs~ ibr 

ddwyed reh~a.se ()ft.he active 1.mtil gasttk tta:t1sit 1;<> C\:):lttplete, and tbr ;:mstnin~rl relea~e tr.f 
{ 

the active over a p~tiod of2 b:) 24 hours. Such dl~'b;;::te~ tre~ihnetlt drugs inch~de; bttt .::u~~ 

nut Um.H~d k~~ acarht!SC (50 tq 300 Iilg:}, migHtol (25 to 300 :mg), rt~<~tfortnin 

hydrot.bforide (:100 b:) ZOOQ mg), repag;lin1d~ ( 1-lo :mg)~ uateglhlide (2:00 to 4-00 mg), tx 

msigli(lzone (5 to 50 mg).. 
' 

adtni:rtistralion i\vice per 24 htn.n:s. th:r deb.yed relea8e of the active u~tH gas-tric t:nms1t is 

C!)rt1pletet and fur sttstain~d mlcase-~)fthe active ov~-r ·~ perir?d of.Z to J 2 hmJrs, Such 

drug::~ ks ~:re;~t:dbbetes huillud~} htit are not Hnrited tt'J: aca"t'bose (25 to 15Ctrng}~ ~)1igHtcd 

{1 1L:5 t<:) ~$(} 1pg:}~ metfont~.in hydtl':"tehlodde (1$0 to 1000 n)g:}, tepuglln.ide ({),5 to 8 :mg)~ 

n:ategihtide ( 1:'00 h1 zno mg), 9r ~nsig:Hti:wne (4.5 to 25 n1g} 

ln another embodiment ofthc h1vendon:} K, ... :fJ:> chanJwl ~)pene:rs ~~k~<ted t~·or:rl: 
' 

salts ufcompowviZ> q:LFotnmiaeJ ·w \/fH ~t\~ co4bnrliH<:~.ted "vith }t drug to tn~at elevat~d 

6h0kste:r<:.>L f$uch ~Xl·d'bmlUbtiom;; c~n he forrnulated ihr ot~l a-dnrinisttatkrn t>rtce per 24 

hcn.n·s} 11">t de:l~yed re.le<'i}le \)fthe acH'-'"eu.')hl _ga}-!trtc tro.n~it is c~>mp}ete, and n.~r S\~<shlin~d 

tel~~ls:e td~ the . .;:NHve (Yw::r .:~ period of Z to 24 hours; Such drt.tgs tq treat devate4 

ch(>lt,sten.:Jl h1?}ude~ but :are !1-(Jt limited to; prav~statin~ ~irnVt~st<lti'n:,. Htorvustati:th 

fluvastatin, :ro{<;uvastatitl t)f lovastMin (10 to 80 tng), 

' adn:1ini~trat:ion tVl<'ice per 24 hours. for d~hyoo te1t~as:e ofd:H.~- <~~::the 1-mHl ga~b:iG ttansit is 

<:ornplet~<.\ aml, f{rr st~st;;dned rekase t:d' the adive !:rve• a _Ft1riod of 2 t(~ t 2 hours, Such 

dn.tgs to tn:.~af 9tevated chok"'~1t:~n)1 irl.clucle, but are 'nut limited tu: prava~llahn} simvastatll1.; 

ato:rvastatin, tiuv~tttaHrt, ws:uvashtti:n o:r lovastatin (5 to 40 rug), 

£aJts of cmnpqunds ofFonm~.lae 1- VTH ar~ C\:1-tbrnnd~~ted with <1 drug to treat 

d(:p:n)~shJn, Such n~~fbnm~l~tkms e>'in he fhnnu1ated tor oml adtnini.stratin·n- QtK"C per 24 

hnqrs. fbr deh;wl';ld tele~se of the active \lulU gastric transit h; Ct}:mph;te. ~tnd Jot su1~hined 
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' 
rek~s~, of the $Gh\-'C over a peth:)d. of'l t~) :24 hon11t &h.1ch dn~g$ ~Q tre~tt depre~>iikm 

in dude., h~t ~tre not limited t~x dtalopt">.1m hydrobromid.~. ( 10 tn 80 rng:l, ~sdt~dopram 
i 

.hydrt1htnl11id:e {5 tz) 40 .mg}, fht"lnXatnin(~ rnak..ate (25 to :mo rng)~ parllxe~tine 
hydrochltn:ide (t?5 b 75 r.rsgJ~ t1t!oxeth'l:e hyclrochiodde (30 to 100 rug), ~euaHne 

~ 

hydrochloride ('J:$ to 2.00 mg); ans:HriptyHne hyd~\")Chh:Jride (l 0 to 2QO mg), desiJ}t'$ll1tne 
~ . . 

hydrochloride (l 0 to :100 J11g), n.art;dptyline hydn)dilodde not~:.~ 150 rng), dulox.etin.e 

' hydrochloride (20 fl'~ 2W rug), venlaf£~xin~ h:ydm·c.h1oride (37 -5 to 150 mg), p}Hmeh~inx~ 
i 

sult~te (1 n to. 30 m_g), hup1\$pitm hydtod1londe (100 to 400 mg\ o:r mirta~~apJncc (1 .5 to 90 

mg).. 

I . . . . . 
admi:nhttat:hin twice p~r 24 hours, il::ll· deby~d t·e1~ase ofthe acHve untn gastt·k transit is 

• 
(:<'>mplete, and fbr :mH~ti.rted :rele}.t~(:: QftheacHve for 2 to 12. hotlf'.j., St~d'J: drugs tu tr~al 

depression inrl~d~,.tJ~Jt ar~ n:tJt lhnit~d tr>:' ~haippnn:n h:>-'drtJbrumkle (5 to 40 mg), 

~sGitibpram hydrobr<xnitle (2 ,5 kt ~0 tn§). i'hrv-uxamlne maleate ( 12.5 {X) 150 mg)., 
) 

p~tfJXdim:: hydrochkH'ide (6:25 to J7,5 :mg}, fh.K\)(etine hydn::h:::.'~hlori<k (l5 to 50 ntg}, 
) 

s:ettaHn~ hydrochlot1rle (12.5 to J O.fJ mg.;}, ~tr:~.itriptyline hydmchh1tide (5 tt."l H}{) mg),. 
i 

desipr~mirte hydtochlorid~ (5 l!J ·1 SIJ tng)~ n~):rtriptyhn<:~ hydr~)~h~oride (5 w 75 rng), 

4u1oxehrte, h_ydrot::bl~ridG (10 to l.OO rng), ven.l~fi.l.xh~~ hydru.chiDtlde {18 tQ. 75 mg); 

phelw1zin¢ sultb.te (5 to 15 rug), hupr~pklrt hydrt.H::h!or:ide (100 h::3 200 tnah or rni:rta:.~:apine 

(4to 45 mg},; 

(04•1-6] h:t;antltht:.:t \:.:m,h<.ldinlt'.nt of the itrvention., K·'>H> d~~nru-:~1 op~:nt.':rs ~>r<k~tcd frcm 

~n1t.s of compbtmds ofF'otn:rulae J '"VIII an~ (lo--fhrmuJ~te-d \Vith a drug to tre~t 
hyp,ertension,i Such cO·'furm.ulatkms ~an be tl\ttn:uh~~d tbr oral admitlistratksn nnce p~r 

24 hxJt~ts., tbr ~e:layed r~l~se of{he a.dive until g~sstric tr;msH is !;Xltnplete, and fi:w 
l . 

su$t£~ined rd~~~se oHhe ~ctive t~\'er a pe:rh1d of2 HJ 24 hours. Such drugs to 'l:rem 
~ . 

hypert~nsion fnch.id~. but ~n~ not lh:nitw to: e.rn~l~pril mldea±t>(Z5 tn 40mg), <.;.':l:ptoptiJ 

{2.5 tt~ 150 mg); llsJ.twpril (10 to 40 mg). benz.aep.-ril hydrochloride (1 0 to 80 :m.g), 
' 

quinapril hydrochlorkk~ (l 0 to ~0 rn:g;), }:MfidoprH e:rhu.mine (4 to 8 rng). ra~nipril (L25 to 

~n tng}. wmdchprit (J to ;3 m&)~ fuslr1oprit sodim:n ( 1 0 w 80 t~lg); nK•e:.~ip:dl 

hyd~JcModd~ (:5 to 20 ms)~.l~sartan f:l!."Jtass.i:i.m-1 (25 tr} :wn mg)~ hbesa...--::tatl (7 5 to uDD mg), 

Y$b$rt.an (40 to 600 rng), c(:l:ndesartan dle.x-etil (4 t() 64 mg), (.1\l:lle~artatl medoxanrH (5 t~> 
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8Utng\ telmisartan (20 10 160 mg}, epros:art~r$ m{~$:).tl.M~ (7$ tQ 600 m~). alen.o.lnl {25 to 

:200 m.g), pn;.~):~n:umkll hy'<'iroclloloddo (1 0 to 1 !H) ·mg)., n1etopro~ol tai'trate, snol::inate nr 

fh:trt;,::n:ate (2S:to 400 mg), nadoJ!)1 (20 to 160 rng}, bet~rxo1ollrydrochl\1ride (HJ to 4{l tng); 

acehutn.kll hydtl>Chhn'ide (200 to 800 ~mg:), pi:ndo1o® {S ~\:J 20 mg\ b.istJproh:>1 fmnar.ate (5 

w 20 mg:), nif1ld~pLne (15 to l{X) mg), i~lodipine {25 to 10 tng)~ ~n11:1odipht~,besy1ate (2.5 

to 2Qn.1g}, ni9w~diptne (lO to 40 mg},. nisoldipin~ (10 to lW rn,g}, tera:zosin hydrochloride 

(l hi 20 m.g),~ cksxw~o;.;:Sn 1nesytate (4 w 16 rng), pra:~N~in hydrochk<ride (25 to 10 mg), or 
' 

a!1l~;!(H3in hydtot~hhnide (l 0 to 20 mg.). 
1 

~~drninisttat:km twice ver 24 hcn.u·s. t'bt delayed. relea~e of the active until gastric transit j~ 

c~:\lTi.ph~t~-, an~ fo-r sustained. reh.:ase of'al:lti->-'c.ov-et a p~!:ric~d of 2 to 12 ho~:~:rs. Such dtngs tu 
tr~at hyJ.lert~ttsil:m inchttk~, h~1t ate not H:rnited to: cn.aJapriJ tM1.leate (I 2.5 t(~ 20 rng), 

' 
(~~pt(>pril (2 t{;~ 75 trig), hs:inopd1 (5 to 20 tng)~ b~nzaepd tr)-'d.rochkn'id~~ (5 to40 mg)~ 

~ . . ' . 

qt;tin~.rpril hyd;N~hlorid~ (5 to 40rng}, p~-tkkrpti1 er!:n.tnlineO.to 4 n~:g)., :nm1ipdJ (1 to 10 

mg), ttan<k~t~pcit {l kl 4 mg)~ fbsi.n~pdl sodh.mt (5 to 40 tng); n1o{?Xipril hydmcModd'~ 
~ . . 

<").<:; • ~f) ·. \ "! . ·"'" . . t. • . il.~} "\ t"· ·p'\:>'\ :"\ ':k., .. ,.... . •'''"' o· t ... -"if>(') . \ t,&,,_, w !"-' mg);, OS~Ut(~$1 j:l{.1.a.,.qsl~m \i~,,, .a ·~lw mg_1:o: n~•eS~h~~n ~-~ .>..~ o , ... ,r mgh 

' vah;~trt~tJt (:2(1 b 300 rng), (4H'Ki~sat:f.l:1n. ci!e.xet.i t (2 to 32 U:lg), olm~s~~rtan JnedoxarnU (25 
' 

tti 40 tngJ, teWnism:tm1 (10 ttl 80 rng)~ ~tJrosaHan mes;-'lM~ (37,5 to .300 nig)l >~tenok!( (LL5 

to J t}O mg\ pr~:rpnlniJlol hydmchlmide (5 -tt) 90 rng)~ lX~<~toprulo} t~u.i.rate, s:u.~x~lnate m 

:fttn:u~rat~ ( 11.$ to 200 'mg), nadr:.}o1 0 0 to 80 mg); oottl)<z)Jo1 hydrochlm:lde (5 tn 20 mg), 

<K;t:ku.;tc"~1ot hydt(lchkn:hk (HHJ to 400 rng), pin~:kilol (2.$ tD H>mg). bhoprolol tb:mt!:r~te 

(25 tD l 0 ~ng), Jlifed~l-,j~e (7,5 w .SO n:~g), feiodipine (l to lO mg}, amlm:tip-lne hesylate (t 

to l 0 mg), nieardipin~ {5 to ZD mg\ ni:st~kHp!ne (5 h) 40 :mz}~ terazos!n hydrod1lorh:k (1 

to 1 {} mgJ. do.~asoxin mesylate (2 to 8 mg). p:mzosh:} hydrochloride 0 it:~ S rng), or 

alj'-{.ey~:~sln hydroch,lorid~ (5 to 10 mg} 

{0448.! tn;~nothcr em.bodim~nt of the inventi<m; KA-r}• chan.nd openers 1;acl_~,ctoo fi:om 

salts of co:mp{nmds of f\.)rn::~:ulM l- Vlll <.tre co-fbrmulated \vhh a dhlretlo. s·ach co--. 

fo~Ti1Uh~tions 01-m b~: {\)nn:o:Jhtte.d for ora} administration once per 14 hom's~ for deh.ryed 

release n:f the active t.mtH gastric mmsit is compk,:te., ~m1 :for sustait1ed :release ofthe active 

O\t~r a p~,riod of 2 to 24 hours, Such d.hn:ut-lc-s c:m i:nchJde~ but :are not Lh:n:Ited to~ 

arnilorid.~ hydrochloride- 0 t(' 10 rng:); spitot~t~lactone (HJ to 100 mg\ tdmnte:rene (Z$ to 
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200 mg)~ h{.np.tt&lnide ((\:5 to 4 tng)l fmos:emldc{W to HiH mg), ethaetJtnk udd or 

t:th$ictynate ~t.mium (l 0 to 50 mg), tos~mid~ (5 to 1{}0 lllg}, chlotthahdoM (10 to :400 nsg}l 

indap.atuide (l to 5 mg)~ hydrr:ichkxrothiazide{H) to 100 mg)~ ch!o:rot:hia~~idl~ ($0 to 500 

mg). bendrofhu:nethim-1ide {5 to 25 rng), hydrctl.:mnefhia:zid~ (1 0 t\) 50 tng), 

mythy~!ntbi£f/ide (1 to 5 mg), and pqlyi:hiazide 0 to 1 D mg). 

compSete, gn,~i for i}Ust.ain~"<1 reka~eof tbe ~·t~:::tive over aperlod of1 to·~ 2 hours. Sx1~h 

dis.n:cUcs tn<,~lpd.c, b~:1t. .:1r~ not lln·dted l(r: amilotide hydrod:ikYride ((LS t('), 5 mg}; 

spin:rr1oh~<.~WtW (:S t() :SO rn.g), tri~m.tett:nc (1.111) 100 mg)~ hu.tnetanid:e ((L2 to 2 ·mg}, 

1\m:nscmide {$ to SO n~g}, ~thatlr;Y1.1ic add or ~tha~r:yi)ate ::;tC~di urn { 5 to :25 n:~g)s t<:~semide (2 

to 50 m.g.), dilorthahdt:me (5 to J 00 rl:lg), il::H.hparnide (05 to :2 5 mg). hyd:mchk>n)f..~ia:dde 
~ 

(5 h.~ 5{) ms).;cbl~>rothi~~id¢ (i:$ to J50 tng), bendti)t1l;lrncfhia:~~ide (2 t~) l2,5tng), 

hydrot11:ln1et*~z:i<:le (5 to 15 n'\g)~ mythycloth~~zide {(tS to 25 rng), and p\)tyth:h~;.dde {O,!l 

to 5 tng); 

' h1' another emhodi.mer~h)flhe :h~vention~ K,~Tf' th~nnd openers sd~eted from 

saHs (l:f com:pout)ds of F<-.'lrn1t.~b~ l -- VlU are co-fortrn.dat~d Vlith a <.ir~~ to treat 

intlan'ltnati(Sn m pain. Such CP-:'"fi:m:TlU.b:t:im1$ can be t:'l~rtntllat\~:d f6r ora11tdtninistwtkm 

once pef 24 h'trurs, tor det<tyed r~l~.a~~.¢ ofthe a\oti've ~1nti1 g$$trle trarss:it is comph~~te, &nd 
! 

.c,-,,., "'""•"--<'1"'d• <c''~"''':S"' r<f·, {L"' .;,,-.. iu"' "'"''''l' ·~ P'"'~'' hd ,-.,f'·''l· b:J< ·') ,•l ~'""''•·••'!;:. .K,., "'l1· Ao,..,,:o'<> t<>· l,.-.,,• .J.~.~- -~w .. ~~#-~.>1:" ~- "'~~~~~:~ 1'_... ~ ... ~J ........ ~ ....... ·~~ )":~· t~-..: i-· ;;_,x _,..,:~~....: .. ~\... -~<}"· ~~- .q .... . ).~.;'-t .. ~~x.._y~, ...._._,_ .:.-._.:[1:,-,l~:~=' u . ._:c {~e~'t·· _ l.l {-~~~·.t .... ~ 

1:rrHt.rnniation~ Q;r· p~l'n ir\t1h.~de, tP.Jt m::e tKlt Umit\:.\d w; ~'i~p.irin (1 00 to l OOOmg), tratnmiol 

h:yd:rochlntkl9 (25 to 150 tng), gabape11tht{10(} to SO!) rngJ, ucetornhwphen (lOO to 1000 

mg\ carb<'ttm¥~~plne: 000 to 400 n~g)~ ibuprofen {100 to 1600 mg}~ ketopmfen (!2 tt~ ltlO 

ms), fe11ptnfen sodium ( l oo tt) 500 mg), Hurbiprofen sodium t:>:r fturhipt\1fen {50 to 200 
' 

ad.tnh:tistratk~n twice J:.~r 24 hours, ~tbr dclaye~d releas(i of the adivs:~ ·until gastric l:tutit>it is 

c.ompkte, an~ for slsstainoo i.'ek"tse of~~e active nv~r a period of2 to 12 hoil.lll, Such 

drugs to tr~~~t ,in:Hamrrmtion ot pain indud~~ but are not limited to: aspidn(lO!) to 65{} 

mg)~ tra:n:ladol hydrocblorid~ (12 t(~ 'i$ mg). gabapentin (5{J to 40{:} mg), aeetomtr1ophen 

(50 to 500 mg), carbama.l.:epine (SO to- zoo rn:g), fbppr,:rfen (50 to BOO mg), kett~pwtbn (6 
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t(t 1 on :rng)~ ~~n.f!.R'<f~tl so4hnu (50 t~ 3 00 mg), :flt~rbipw:frm sodium or .flu:d:)~!protbn (25 to 

10{} mt~Ji{lt cotnbbations (lfthcse with a gteroid or aspirin., 

ovenvelght or <.lhm~e ~ubj~ct can be acbievt::d by the prolong.~d <:1dminhltrat:h:.m of~H'l b:ral 
' 

dpsage tbnn nfa KNrP ~han.n.el opener'" selected th:>m ~'); san of a cm:n:poumi f~fF<:mrn.llae l 

-v.m .. 

ovt:~r\vdght (Jt t)btse subjt::t-.:t co:.m be at:hicv~d by tbt~ pi:tJ~on,~ed .adm:iniatt~tion of an Q:ra.l 

d<.~s:age forrn d'a: K;;,:rp d-:~armel opener sdecu.:d from a salt o.f a compzmnd ~•t'Fms'l1.ttlae l -~ 

vnt 

~:~vcnveight or obese.· suhjf!~t c~m b{l ~u:.:hiev~d by th~ pwlo.n .. gc'-d ad.miuistn"ttlo.n of <n.t l)n:ll 

dosa~e ibrm ~fa K.,\:f!:> dlaruld opener:- selected ftcm1 a saH: of a c1.'.1nTpm.md of.Ft)ffl1ulao I 

.. '""vnt 

ob~e suhj\~<.:·t' can bs-~ .achi~v~~;.t by the prolong;Gd adttlinistratlon ofan ota! do$age tl:~trn of 

a KATP ?ha:rmd operier., stdG~t~. fuJm a ~al! vJa compound nfF("J'trnuh.te J,..... VUL 

irigiy~eddes in <'fn: nvenveight or ohcs~ ~Mb.h~ct ~~an be ~chie··;~~d by the proiong~.d 

adn"l.~ntst.r~tiot1 ~;f w or;;~,l dosage fu:rn1 of a K.o.T\' ~he:nnel (.ll)@ne:r, s~Ie!:.~too th:mi: a ~<llt of a 
; 

compound ~Jft~)trn:u:hte l - vnt 

inch.Rles {.llw,oxkl? ~nd a catio!l ::;elwted from the group consisting of ~m alkali metrd and 

a compou:rtd ~omprising a tertim:y <Wl.lin¢ nt t:jllate.rnary ~rrnnon!u:rn grm,tpc tn $on1e 

emhodhnent~, th~-: ~:atiot'i i~ Gboline, 
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nu\) f~tappm~h;.q~tdy9,&~ Ht5~ 14,9t 17$; l'/.9~ 18,$, 19,5~ 22J, 2:~t6, 26,2, 29.6, a.-<1d 

3 L2. degr~~-
' 

haviqg ~::han~pt~Tistic peilks in the XR:PD pattern at valnes of two4heta (Cit Ko~, 40 kV, 40 

~'"''"·)· <•<- <>~n,..,. •. ;,,..~."U("'~lv >:.> 0 1fJ'"' F~ Q. ~R ~ >J:H <') '1 4 l ')'.~" ':l4·~ ':'i.'<1 . .,.,*.} -~~ 0 >·l"''TI'"'<~<> ~o;~~~:·l., M·'S. "~:s:-r"'~<->,.j.;.::. ~t'C·.·-:-~ 0:--~-~ -~=- .. -~ ... .,._'$' ->·k,,_-;. l(~_,,._.;;~ .~v~·t·-~ ,....:"'''f.., ~ . ..::v~'f·:-~·;;;· .. .,..-~L:.J·') ~-:.~; .. ·.::--<.:...w;.!'.U .. t. .... t.::.;r,-.. .;::t w..w~~:.-t:-v~ .... 

lr\ some mrfbDdin~W)ts, u~e ljnlyrno:rpb of di~l~oxide choline iiah is ~~d' Fcns-n A. , 
h.,~vin:g ohara.ctetlsHc it~fra:red.absi::ltb,;t:n.t:es. at 2926, 26:54, 1592, l449$lltnd 1248 cnft~ 

; 

j046l) h~ smm:~ etnbodi:n:~~;:::nts, th~ po~ymm:ph c~fdia2o-xh:ic choU:n~ salt hl <J.fFo:m: B 

l:urving ch~m:.t~tedshc infrared ab:mtba:nc.es at 1256, t 174, 2890,. 1605, 1463, and 

123:5 Ctrf''. 

A having ch~:m:.:teristk. peakd.l1 tho$ XRPD pattern at va!u~s oH'.vo-th~ta {C1.~ :Kz"t, 40 kV-. 
I . . . . . . 

-4!JmA) ~t approxkn$td.ytd), 8.1, 163, 17,7, UL6, 1iU 1 22.:9, 2:1.3, 2.:3/l\24.7,2.5~4,2~il, 
-~·"' ·<><· •• ,Q K "' . ~ '"'" .. , ~ .•..• , ~·> "-"~ .. ,::., '•·~· .~..., .,.s\C~ ,::;v"'~- ~c\t:-g:r~-e::s, 

H having chamcteri~>:tk peaks in the XRJD pattern at vsJues oflwo-·theta (Cu Ka, 40 k.V., 
\ 

40 n1A) at approximately SS, f 0,8., l6S;i, HLZ, 2U\ 25.5, 26. 1, and 28,9 degrees. 

C h~rving: chnr<~cted:stic p~aks in the XRPD p·attern ~t vaiue.s of twn-theh (Cu Ku, 40 k V, 
i 

h) ,scnne emhedimenht, the ;x~lyrnorpb fJf diazoxide potassium .salt is of Fonn 
' J) ha.:vi:ng chant~teristk peaks itl th~ XRPD paH~;rn <lJ "><~1ues oft~;<,'~:Hhet~t (Cu Kq; 40 kV, 

40 :rn.A)at at~!Jruxl.matdy 5.7~ 6,1, 8.1, ss. SA~; }6,9, Ul.6,. 23,2, 24,5, 25,8, attd 26J 

de~lJ'C($; 
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f0467l 

Bhaving ebiracterisdc p~~k~ in th~ X.RP'D patt~mat vah.te~ oft'>:<,'n-t.het{t (Cu Kt.o:.. 4{) k\.l, 

'-U'- ,.-,.~A ) a· ;· ··>~'1'~"''"'""'';'>-.>>.lt::>l,;· £ "{ .~~ l 14 i <>nJ>i"l 1 ~ "'1"' "'''"""'~ ·~-:t..} ).~.t-l""~l ~ ~~Y:f.,.-;>. ~{',e)...e-t "'·<·>...: "&_;;·~.,;.(" V:~ -~ .~ ~ ,.. ·). . ·: .. · :!.1- j:,{-M,. .. ~ ._.t! ... \,t'~~§~~-~,~·:$~ 

G ~.;::rving cha't<=.wtetistl:c. peaks in the XR.PD pattern at values ofhvo-theta (Gu Ku, 40 kV, 

4-{ltt:~:A) at a:p}:~roxh:n.at~ty 52~ 5;5, 13,1, 1 tLS~ 193, 22,8, 24,8. 26A~ZR.7~ and 34.1 

degte{~s. 

i\h;:l.vin.g cha~·acteristlc itrrrared absm:hn.n~:es at tSOJ, 1374, l3:H, .ll()?, l r:{ I< 1056, and 

??l em·\ 

tt~41;!} h1·~~ome embodiments, the pol)'mCRl:lh of diazo::dd~ potassh.wn salt is ofFonn 

C na .... 'iug charscte:n~ti~· i nfhtred ah~m~hancts. at l ?06. 1:208, 1146; and 746 ~in -l, 
> 

iH47$J fn sons:e enibt:l'di.rnents, the p(itymo:rph of diaz~:~xkk ptthtl:<sium salt is of Form F 

having ~hat~otedstk :h:rfrared absorban~e~ at 1643, 1595, 1234, 1145~ ;:l.nd S10 en~< 
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ha vbg c}mta~teristk peaks in fh.c XRPD pattern substanti.aHy as shown in F1G, f6(a}, ~md 

~n N1,IR sp~.i:tn.tm s-ubsten.ti~~lly as stHn:vn in FlO. 17(a), 

f0478J h1 ~om~ etnbodhn~n.ts, the po1yn-,o:rph -of diazoY,;ide t::ho1ine ~cl:t i:~ nfForm B 

~wv1ng ~-:haraFteristic ·p~oak:s in !he XRt~D :pi:d:lem substantially as sbovm ln :f'lG. l6(t-:) and 

an: Nt\.·1R speetrmn suhst~nthdly .a§. sho'<vn ln fJ(i. 17(b), 

om~ or mor~ off'o:rrns: A-;G, tvherein each td'th~ Fonns .A .. G llas chataderistic pe~tks in 

the XRJ:'D Nlttem Mibst~tti>:dly w;; ihown i:n FlO, 18-19, 

pttl>ducing ~t dht<::i:-.xide <.~ht.>lin.e salt:;. -;.vh!ch. rn-etht)d~~ :!nch:.tde su.sp¢hding; {lia?JJ:o;id~ in a 

solvent (\~,g.,;~lk~ohoh< ~tl~h ~~s mctha.nol~ ·HlnOH. j,.AmOH., t--:Bu'OH, and the Hke~ 
' 

keh:me.s. tetrahydrofuian, dinlethy!fonnal1:i:hle~ rHn~thyl py'.lT!:iliilirlorH~, an.d tb~ like) and 
r 

tllixing '-Vith a cll.oHrt~ ~AH (e,g.~ <:::h1)hne hyd:rt.>x.id~)" addi~1ga t:Q-:solver'!:t (e,g.;, l\4.Tt)E, 

.EtOi\, lPA.. ~;.H~~ane, heptc.t.m:J. ~ql~:.~¢:ne, CH1CL~~ dinxane~ ~nd fh~ like) to the gut>per1skm 

l.ttl~k:.r ¢-t:ll'ltht\pns ~uH1cicnt tn c&\.tsc fnrtuatkm and ptedpHati0n of s$:id ~u~:z(Y)ddt~ cholint~ 

salt, and ht:irvesbng the predpHate to p:l\}VhJ~ thGdia~~oxide choline salt, 

about l1 g di<:.1z.oxide per 1 mL soh-:entto aht)t.~t l g di~~~9::-.:ide per 5 rnL solvent ln s.o:mc 
' 

emhodirnent.s; the diazcr::<icle and the solve11t aNl present ~t ~ratio ofabclut l g di;~;;:-;oxHe. 

p~r 3 mL tHJh~lmt, 

ln ·som~ enibodfrn:ems, the oeholine salt is ~~.solution in lv1eOJL ln son.le 
' 

{;rnb~)(Htllen:ts~ the dtdine salt is choHne hydroxide hi f!bout a 45~% gnlution (e.g.~. 4tY~!'l .• 

4l':l-·<J.; 42%, 43:%~~ 44%, 45%, 45%,47~'<,. 48%,, 49% •• 50%) ht :1.V1e:OH. 
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sMt htdw:k:s the step ofseeding\vith crystals ofdiat.oxio¢ dmHne: salt p<3l:OirtH.xph Ft)rtl> B 

prlor to the harve~tingswp, 

the s~~lt bdudes rob'WJQ;rph Fom:t B S:l-3bs;b:mtia!ly free of tx>b'!tlxnph .Form A, tht:: 

polyrx~twph Form B having characteristic pe'lks in the XR.Pl"J pattern at vtthH;:s 9f t\<vo-

theta{Cu Kt.'t) 40 kV~ 4tl tnA) M ~~ppNxirxmtdy RS, 1f.L8, 16.9~ 182, :U ,6, 45S~ 26, I~ ~m:d 

28,9 deg~\~es, 

' 
:r:rn>rHdity ht .:Hl t>h~se subject, !~1e ~.:mmpound is a, cr>.mpou:nd o:f Fomnihr \l. 

ln· ::>trrne {';li>P(}d~mer~ts fqr: ti~e rnethod qf treating qheshy OT ~ihesity-related , 

\ 

morbidity in <'i:rt obese ~u~ject, the n'lethod further con1pds{lS adndnistefing a drug Si..~lected 
' fn1111 the gro~ip consisting ~xf su~:u:traro\ne., OrHstat, Rirnonab~mt, an appetite ~uppre8sant, 

a nmdhlacitl* di1.n:et.k;. a dn~g that lo'.vers chok~Mt~rol, a drug that raise~ HDL, chokst~\·'l1, 

a. ~:hug tl1at 1G~ve:rs t:n.L chole,."!h:.lrt:il$ ~ -d.rug that. .lowf~r.s. h!Ot)d pressure, a drug that}$ an 

al:~tl'"'depn.~ssaht; a drug that is an antt··et~ik:ptic, a drug that is an anti~~nftam:matory~ a: drt~g 

th~~t ls. an llppktite S"!..~ppressant, a drug thal bv,<efi:l drc:ulating tri:glyceddt,\~s ~nd ~ drugllmt 

is used to ind~lC~ ·wdght kl$$ in an ov~veight o:r obey,e in~::Hv~duaL 
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hi some embodim,:nt~ iiw the :method oftreatingob~:si(~"' t."tt obe:sity-~d.akd 
I . 

~norhkllty in ~m obt:~~e stlbject, the nsdhod. :iiu:ther con'1pris~s. 11dministering a 

pl~a.nnaceeuti<.,~Uy }~~th·'~ wg.ent oth\~r th~tn. the K<s:w chatmd Qpene.r, in stJtne embt':id.!mentiii~ 
! 

the other: phan:nacet~ticaHy a~tivl!.: agent is. an agent tH>ef~tl f"<~t the tre~tt.rt<ent of ii cru"'dith:m ., 
t&ek:~ct~d fi9:ni the gr-q·u.p ~onsisti.ng of obesil)\ prediabetes, dJabeft'ls., h.ypertensson, 

l . . 

.d!1f-l'ressJmj, elevated cholesterol~ f1uir1 reH:mlh.m, obe,.sity as~odated cn-rnnrhid.Hie~, 

iscJw~nie &u:uj repern.mkn"' in}~ll)'; el)ilep:;y, eognmve imp~~irrntmi,. sch:izQph:r<::~nb., !mn1l<~ 

and o~her-psy<:hotk :cundW:oa. 

:risk i~>r Abh¢imer~s dbeasefAlJ), the meHKKf lnchn:k$ ~Kim.inistrathlh to a subje-ct a. 

thet:apc-utka1 ~Y effu~U'Ve atn~:itmt of a salt of diaZ'o:;dde inc·ludh)g salts provided herein, In 

-s:otne tt.nbo4iit~e.nts: tht the t¥wthnd fb:r ti\~ating a :stlbject s'•tff{~r'ing frorn. nr ~t thk thr 1\D, 
I 

the ~t~Nhod h1dvdes admiilistratk~1 -to ~ ~ubject a thcmpetlticany effkctive ~.m.wu.m: of a 

~'l:t~lp~:r;,md acc(~rdi:ng to ;:.my of Forrm:.t1ee l,,.\l11t ln. sn:m.e m:slbodi~tJ.ents, the >::ornpmmdis 

4:h~>;~oxide t.rr a salt theroof 

Al) is a nettr~x:legenerMiVe ~7.H.sorder neur~c>patlw>h)gicaUy chan~<:teriz~dhy 
t 

~ibttorm:al ~l.:~~~tl:l?l.\tl~tinw:; ofhrtl-'$c.~H"-tlar ncur~d1brlla.ry tangles :arld ~\xtr:ac.ellula .. t· amy'loid 

pl~,n~~''-" illfoag.ho(rt coriical and limbic brain regions ,;md tn¢ loss nfs:,ynapsw and 

r~ea.ron$, AD is thrHwr chara<:te:tiz~d by significant cognitive and ~:tv.~:::nory i:n:1pai:rrnent 

fJ itmyloid phl'~wes fbnn frorh fh.~: {J ~myk•id peptide (Le.~ '~A!'~", _H,,Asp-v\h-·Ghl .. i!h~~:..t·\:rgv. 

His~Asp-S~-t-~Oly~Tyr .. Gh-t·-Val~Hh''"'-Hl.s··G!n-L.y-s~LtlU--V~d··Phe-.Ph~~Ala...:Glt.s--Asp-Va1-

G1y-S~r-A8n-Ly~~Gty .. -AJa,.ne:..-H<:~Gly""L<:~u .. Ms.it-V;:11-Gly .• Qly .. veJ~\lal"!le .. Ala .. oH, SEQ 
' lD }.1'0\_,_); dther -~ .. 40 ~>~' 1 ~42 peptid~. which is tel~ased frctt~ ~u:nylokl pt~curst.tt protein 
' 

fulh:J'>Vfng d\?<avag~ by g:~rrmJ.a S(!.~reta':'e~ In $tdditiort to fbrxnb~gphque:s" the: {3 am.y1oid 

p~ptldes are t:;><t~Jtwdc dther ~~s th~ rnono:rt<t~t i:.):r as a short··hv-ed t)Hgtlrl:u:.~ric intermediate:. 

{3 amyloid pev,tlde:~ (rtKH:to:mers, ditners :t1r oHgomem) can be identified both ~n CSF 

(cetd.n·o~pins:l fluid) arld iu senun. .,\.rnyltiid angiop~rthy is chamcter.i:.;~ed by A{J 

deppsHit.•n ~nd n-my cmrtdh1.~te: to the s)ere1m:>vast:ul;.u· ~ibnorrm1Hfies, that preGede ttw onset. 

oL.<\D. 

Ex. 2002-0510



;~;,rith hydrtJKypmpyt rtlethylcelhiltJ~~ ~rt ahout 5:5~SO% by \;',-'Gight, ethylcdlulose i:l:t ~bcrut 

3-H1 wtlvol ~..{, ai1d ri'tagne!!ih.Jrn. stearah:: (as 1ubrkat>t} and talc (as. ghd~~1t.) each at k!(s than 

3% by 'Nelght.· The mixture is ll.Sed to produce a cornpress~d tablet ~~s desmibed h1 Reddy 

et akAAPS P..harm Sci 'lhcit 4(4);J.g: (2003} The tablet n:n:l,yhe co.:tted w:hh .a thhi. filrn 

a$ dlscu.s.sed \)eh)w Jbr mkmpa.t't:ides. 

t~1r~t~~:in ~~pprt,>"xirnatdy 4{H1 mg: ofl:ryJ~t)K}':pH>!YYl cdlulose and 1 t) l'l:)g f-) f {o>-thykx~Unlose, 

i\ tablet Ct:):nt~ining SQ mg: t1f d.i~zzx:dde sa1t ;;W .a. derh·'ative tl1ereofvliH also contain 

ap:proxi.ma.tdy 200 mg t~fhydro;;;:ypropyl cellulose and 5 :mg c~f -ethy!celhdose, A t<iblet 

G~.'1l:ttaining25rtng >:tfdia:zoxide salt Ot' a detivati'Ve thereof\viU ah:l'-~ c:ont:e:tin apptoxitlmte!y 
,. 

' . . . 

2, En~~'~PSlAMe:d Ci)af:*:d it>JJcropa:.rtlct~~ f?ot>•m.dt:3tiOn o.fDi~":J,.tO"<ti~"J'e S(1lt 1;w 

accGrdatKle with '"~U kncr~vn method:s (see; ~,g. U,S, Patent No~ 6,022,562), 

l'vtkro:p~~ttide~ s:_tfbetw-een. 100 i.tnd 500 m:icro:n:s in diam.et{--r Ct1:ntaining d:i~l:.WJxid~ salt ~r ~~ 

dedvatiw th~treoJ: akm~ or itt combimttkm whh one Dr more suhahk excipient, is tbm:ted 

with the MEistance of a gra.nu1atot and theJ1 sie•lt:d k~ sep1~rate r.nicn):t:>artides h~ving the 

<.tppn>priate size, Microp~>rtlde.s £u:-e coated v.rith a thin film by S):tra:y drying ~lS<ing 
) 

ctmlr.tlercial ~q~tnJ:me.ntalkm (c,g. Lh::d,&~iatt Spray CoaH:ng !'>.4.~H .. ll.:dne), The thin :fHm: 

compdses eth)-tcellulQse, eeUtdose acetate, poly·vinylpyrroUdone anclAn polya.c:ty'.kt~:rtide .. 
' 

The ooating: so.lutio:n tiw th~ thin fitm may include a pb:stid~~er \~thich may be ca:rtot oH~ 

diethyl }1Mhahu~, triethy! dtmte ;:1n.d saHcyHc ~dd, The coating ~ohttion rnay also indtlt'ie 

a lubric:ath'lg a:g~nt \Vhkh may be magneshwn stearate~ sodium oleate, ~)r 

polyoxyefhy'lt~n<~h~d ~orbihm laur:ate.. The cq11ting solutkm may 11-mher indud$ an 
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€-~Xdpi~nt such as t~k~ c,;.llkddal dlicll w of~ mixtu~ o:ftl~e twt! added at l .5 to 3% hy 

\Vdght to pr~Vetlt Catkitl§Ofth~ n.ltn Ct)Med partides. 
' 

3. F!.?:rmulatit")!lSJI.'.w .~~mu'mtle-d ndi'$aSi~ ,{ r.t'it.>.~~o,:x:iilr1- or af.>.dt,~'lttve 

3}, Fot.Tti.Ultuton q.{t-1. tableted,if.~rm ~~{di~~toxide t;f' \'i d~dvati~w}hr c.:t.mttvlhx.i 

(Dm~t l\<leth1~{o~l K41'v1 P) aN pc~~ss~4 through a:n AS'T&~l 80 lXlt::sh sieve.. A mixture is 

11:.mn~4 Jiq.m ;l pa:rt diazoxkh:: iii~tlt or£~ deri:v;:,thve therrof to 4 part~ hydn:Jxyprop}il 

m~:thylc.eUu:k1se. Aft~'{· thomugh :mi.:>::ing. a tmffldent '\"{Jh.ll1'H'-~ of an ethan?hc soiut~on !)f 

cl:hykeltukn~9 as a gram:.ttut}ng ag~nt is ~dded. slt)\'•.d:y. The qllantity of etlryl.c~~lht!os'~ J:1e:r 

tab~et in th$ flmti tbmlnlation is abot~t 1/!0tllpart Thernass resulting from rnbdrlgthe 

grarnllathJg t1a~mt 'is: skvs:d thn':ingh 22/44 r.nesh, R~s.uning gnu:~:t~les m:-e dried <tt 4tYC for 

! 2: hours <~nd theteat'tet k~pt in: ·~ (k~icu~wt for 11 hntrr§ :.at· n:)nh.1· te.'11Jlf.rtattrre, Once dry 
~ . . 

the ~"T~IH~Jes retained O~l44rne$h ate lll.i::-;ed \\dth l5~··f. pneSc(~rr~nuleoSJ th~t passed thrt)Ugh 
' 

44 m~~h); ~fak and mR~U1~%>iwn sM,ir~te are added as gl:klant and luln:h::ant at 2~,-t of 
• ' . ' . . A ' ·' . "-;-~ ' . . • . •• • ""'7 • • • . • . • • ' 

'~"~ight ~~~~h. "A. cohxn..wt h ~lw ~~Ut.d, The tablets are compws~~d us:ing~, single p\mch 
., 

tablet ~::om·pt't:~s:km rnachitl~. 

thf<,re<.>,[ thai ptr:ivi&'.s for ~xlntml!ei.i'relea~w<:. 

Dl~2ttxide salt nr .;:~ cled v~tive Hlercof $t 2fi~40% w·eight is :mlx~d '-"'~ith 30% 

welght. hydrok)-'propyl rr'!eth:ytedhl1ose (Do\v .l\'i~l~:hocd KJ OOL\l P) and 2D--4tY% \velg.ht 

:lmpa.lpahh~ 1a:ctosc. Th~ mi~1:ure is gn<.m.:~:h~kd :tv!th the a.diHtlm1 of\'.-tttwc, The gnmtdat{:cl 

mixture ls \vet rnJl:kd m~d th~n ctri~d. 12 houn~ at 11 H'"C, The dr\ed inlxhm:s h dty mined. r . 

FoUO\'~Ang milling* 25~i'is weig.b.t ~thytcellulose n::%in is add~cl (Dmv Ethocel lQFP or 

Ethocel lOOfP} ih1lo\¥~Ml by (!5% wd,ght tl:mk,>:rlesiurn stearate, A cdo:r~nt may also b~ 

~~s::kkd, ·Jne tahids at\::: cornpt<tlM<:.~.d u.sing a s1ngle pullrih tablet ootnpresskm machine 

3.3, Fcwmukaion of~· c~omrwfsstr.:m coa:wd tabh~t~~dfor-m r4\:#tMoxtd:s or :Q~ 

(lerl'l-ttih>&.' ther~~o{tlu.tt tH't:~Fidr.;~t: fi;~t· ct.mtrdt«~d rde~~:?>fi.~, j - ~· . ->-: ' ;.. • • 

[OSU3J The core tablet :is tbrrnulMcd by n:i:bdng eithe.r l 00 nig of diaz:mdde salt or· a: 

<'k~dva,ti·ve th~trcoft•lith 10 mg. (1-f ethy'kleHulo:s~ (Do\~' .Btho~d 1 O.FP), or by mbdng ·;t5 mg 
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of d!~lzoxkle or :a. 'kriv~~tiv~' fh.~r~ofwith :25 m.g lad:ose and 10 mg of\:~thylccHuk~ilC (D(!W 

Eth~'"el 1 OfF}~ or hy ~:nixing 50 rngt~fdi~~oxlde o:r a derivative tl1enxYf·wHh 50 mg of 

fal:itose .:mcl· t 0 rng of ethylceltulol:!c (D<rw EthQcd 1 OFP). '.rhe core tablets are fon'tled ~'n 
~ . 

m1 anR~nlatccl :pre,ss \IVith ccm:!c<':!.v~ tooling, ~f.he {ltYm:priZSskm coating consisting of 400 mg 

nfpQlyethylene ogi~i.k·, (Union (';~~'bide POLY OX \VSR Co;:tgt;hmt) is <~pp1ied and 

Pmnpn;:.."S:sed t.p )000 p~i (Dasbach ~taL, Postt:r at AAPS Am1ual M:?ethlg ()ct. 26<W 

O'}'".::P) \M:t_l\...f };.•·" 

dev~J~)pe-tJ anti h1Vcl.?tigat~1 '1.:\'H$) n:\ii:pS:1Ct liJ a v~Wi!.3ty tlf):trOl'erties krK~\Vn by Ulu;:;e n.f skill 

hl· t.he. phannq~eudcal art r{~latH~g to fh~ rnatmfhJ;tun~ of rahlei.:ed. .fnmndations incbding. 

tb:t ~.;,'<an~ph~~ ~.,ase ~md (:qns:istency ~:.~f n.l~l1mf~cture, appeanu)c~ (e,~hsht.'\en, 
' compre:ssihili\t%\ m.icn:)scopic apJ:i~~tan<x~), and 'hsS<)!utl()n propcrtie.s (~.g ..• r~tc,ord~r and 

t:,><te.'1t ofdhmolutlt)n), 'l)lhl~t$ werG pml7-hK~~(i im:livki:u:aUy on. a pr~'iis, w~here th~~ firm:l 
:. 

'Wdghi p~1<.)t t'o z~orhpt<~ssio.n, As shtYWn in '.f;.~hk:~ 2, Fotn:mlatiorl:$: A,,l:f~ 1~ mtd L c.tmtained 

:5CH) mg diatQ.xid~ KS the 1.:\b()Jin~ S$lt {i,e;, '72.5 Hlg ti:)ta1 diazoxide ~h.olhw sa!t p!t$ept), 

mtd F~:trtntlMtinns 1 atH'i K ctmtained 200.{} tngdia<~<Pdde as the cholin¢ salt {i.e,, 2:90.0 rng 
' . 

tz1t\1l db:~o::dd_e ch~Ah:1e salt present). The i:rlM:\rf<it>tnn:::: of fortnu!aHos'l L ~iii <~xernph:;:ry of 

the maruJf~cn:~:rir~g :method~ ~vaibhle tn the ~kiH~d artisan, :for :tl'1:tn:rubtion L, d:!azoxkk 

chnlh:w Mlt, t§~k, and a:ppmxJmately- half offh:e c.oUoicla!sHiGon dkn:.ide {Cah~~s.,sjl) Vler~ 

mixed in a K(1-S mix:.e:r Pm,...l·wltl\ ~n impe.Her spe~d ofa.bc.n.ti :JQO rptn and a. tlhoppe:r 

$peed ofabout 3000 rpn1 fur lbt>ilt 4 min. The mh~hlre wi:"is. passed through a co-mil 

e.qulpped with .<,t 024R s~·lXiett, St1Uare--edged paddle, and 0, 175" spac&l:t. Tn tllls milled 

rnixtur~ in a ~~qt v·-..slwH bkttdet "v~s added Bmcott!p:rt~ss H:u:tmgh .1£ #2(J rnesh hHnd 

sc~,~~n \"lith bfend.im:t far ~~bout 10 min, To this mixtun} \.vas added PEO N'?$0 and PEO 
' ... :"" 

' 
thit'L T~:> this 1nixhwe \vas added Ptuv artd tht~ rq:n<.linder of tl1e Cab"()--sil~ ha\-ing been 

p~ssed thtK}iJ~h .<,t #20: rn~sh hm.rl ~ct~~ v~'ith bkmding for ~bout 5 min, Th(~ n1ixtute w~.s 
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r·;w···--···--····"""···r1X)1~ AI, \VEl~''HT' J-------------·-.; 50 1 ----·--------~-~·-·r 
t .... , ............ ~--------.... -1 ... : .......... ~ - . . -v __ :._ ______ J ...................... :=.~---~:.~ .......................... -t 
L-......................... ~... -- ~ - - __ J 
! F. l DlttZO~'<lde Cholim::~ 72-50 l 
~~._.,.,...,__.. ___ --·~··~~·~·'-':'-~'"""""-~:-----'-~~-~-· .... ·~~-'-''"------······· ......................... ~ ...................... ~.~········~·--···~·······-i 
l , ! K.oihdtJn •.. R. 1<)5,1..1 l 
r·-------·----------Ti;~x5N'3oS------------·-· ............. -----------··:rlxY·-·-·-··--·-----------l 
l · l Em<::-ompress ·--------------·---·y(j~~-T·-----------\ 

l . . l Pruv .. . . -~-- --------------·:3~50·-------------·lj 
~~~--~---·--·hrot \:rw'E1awf---~-,-r-- -~ ··i~------~~-----1 
1 

~:--.J--~~--~--;_~-~x,_~ec_--_~~-~ - -~~:!~~~-=--·--· 
--~--------···---··---· ·----····----------------····-----····-----.---··f-.··-------···---~·-··-·-·---

~~I~thocd K100f,..·1 \ 175.1 
'''""'''''-'-'-""""""'"'-._'-.._"""'-""-:o-..._,............., ""':~'-""'-.._,,.,..._.._._ ... .,._..,....._.._.._,.,._.._..__,,,,-..,..,.,..,.,__,·, .... .._ ... ,_,_,,.,..,...,.,_,,,_,_~, •• ,_,,,..,,_,_.,.._..,.,,_,_,,,,,,,,'"""""""'••'-••'-'•'-•-.,.'-"-•••-.,.'-'--••~~~~'-'~~~~ ..... w 

. En1c-on1.press j 105.1 
.!vlagnes1um &emte---T·--·----·---------·:L5'6 _________ _ 

-----~------------------------- ________ ; _______________________ , ........... ____ ..;_~-----··----........,....,-------! 
C<:!b~CH~H ! L'75 

~-----------···""'"" ---;~::;::}·;.:;',f;:·:--~:~1-&-:;.,:::~-i-::;,:;l:;-------·--··}----·--------------.. --;~}fi)'"-'""'""""''-'' 
.s '· 1 -'~s.. "'"' Lf\.:u:'l __ l 1 ,~ .. <, -~~ 

r-------~~--------~--
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r-··--------.·-------------·-----l··ro1~:\:rW1SiaH1'--·-·····r····-··--:-3-55~>4-.,. --~--~-~ 

t·---~-·-··--··············~··· --·~-«--····~--.~. -· ....... .! ...... ______________________ __._ ....... , 

~~c-" K =:E--!-~-~~-~~t;~~if~-~~~~~--~--~~~--~--~~r~~~~~~~~~~---------:~~~~:~~---------~~---~~~--~l· 
~~-~~!!0 N30'' Nl'~~,~-~~­
·--·-''····--···----··--~----·-- '"fi,~~l;Go~~:~ri;&s ·-·~ .. ~~·· ·-----1;5 .-~~ -· -----~i 

~~::r====~== t~~~ - --1 
~---·.:....: -----l·"'c"":~-~h-¥-t_i-"'s.1t -~-------------------------- ·------·----·--------·-:r·is------------·---·-·-·-·1 
--":·-----"-----·--·-- ··~f6ii\L\\1Yl~io:Hf·~ ... ~- ............ ~-~k~9 .6 . . 
-· . . . . .. ·-· ~. -·· ---------------<---------~----------------···-----------·--· 
r-····----·---------------------·--r----·;·----···-~----~~--.~-~-. .· ~ .·. ·. . ..... •- . 

. '·' .. .l, . - .. · . . ! ·.· ~ ' ] 
.,_ . PHO NS03 NF ----~r---·------··sz:5~f'------·--·---·------

r--·--------------'-----·--·---··p3m~omptess --- . I tll A l 
f~.--------~·----r· .Pn:rv:~·--·-····-----·"'---~------"--t------· ................ 3:so·-··--·----·-----""'·~l 
I ' . f Tulc ~-. .-.-----~------·-··-----1 
I ; I Ct~b-'O:·sil --------- j L75 · ! 
i-----L-----------·r·----,..---,_..----·------~----· -~-----f-. . ~---- . . 
L ... L ........................... !~:~!~:~: .. :::~~-~-~:_~-------L .. ____ , ___ ~~?·3 _____ ,_.J 

f050:5J Mi.proswpk observath?Jtt ofthe tah~efs haviilg fo.rmQ:lahon A revealed a grainy 

t~xture o:f the biazoxide t.~holhte saH~ and ut the 2~:J% kH.l:ding<rfdh~oxide ehoHnesalt in 
' 

Fortnt.l.kttlon A the blend h%td poor fl.0\9 ·~~hanK:tt.nsthNL A.ccordingty~ the loading of 

di..;t~c:~xide <.~h<jlitl.e \Vas tedm.:;ed if:~ l~l'mxdathJn B., .A caplet shaped tooling, appr<:~ximatel)-' 
' 

6 m.m x. J 5 mm '>"<-'as fuund to result hu~cceptahk tablet appear('l:nce, sheen. and ease of 

con.rpress!hlHty, However. Formulation B also exhibited poor hlend Ho'\'v; 

Sl-~bSt.'4uent Jbrmutation~ (e,g~-~ Fm·>ntllations C~L) h)Cot1)0f~t~d a milling step 
' 

nfthe diazoxh:le ~noHp:e s~k pdor h.> Jnco:rpon~tk>n hrto the tablet blend. .A mHlhlg study 
' 

>V$$ c{mdticted; using a. tGst mill equipped ,vhh dtfi1mmt screen sizes to evaluate and 
> . . - . ' 

det{lf'i1linc a sujtahk milHng pmcess, Pa:rHde, ~ize w;:~s detennin:t.xf hy visual c-f!<£npari:$Orl 

~ith 40 ~-:-~n r~ference beitdS, As shov,m in Tahle 3~ 1.1se o.fihe 024R sc-reen r~tllted jn the 

best :recovery· qf APJ (l,e.s '"$1:::-t:iv~ ph~mn.ace\1tica1 ingred1e-nf' = diazoxide. as the 

diazox.ide choltne sah) pro:vidjng th~} 'broadest mnse .ofpurtide ~<:;h~es, Acc~)rdin~i)t; 

txu~ct*rh1lnit1 ed through a 024R s<:>reeJJ was selected fk.sr s~:ibscquent fonxnl.tatkm, 
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hTV<~stigafflt't :one or nw!'e tablets (c,g,. 1 or 2) ofthe. hs.d1oated tnbletcd fbnnuh~d()h '"'iete 

placed into a \-'ohmte: ofh~l.ffer (¢.g .• 900 l:n.L,) with .known ln.d't1~r salt conctr~ntmti.on (e.g,, 

{t{!5 !\t1rx}t~l&$imn pho~J;ihate, pH 8.6; 0,0$ l'vfpotar:tsi~rn phosph~te, pH 7.5}, \';rHh or 
\ 

~vithoutsilti1K~tant (C-fh 0,05~";~ crAB), at a ktHJWn tenlf}~rah~Te (e.g., 37 <>C), Stirdt~.g 
! 

:eortditiqns en~plo)"4'Xl paddles ~t. Jbr ~xan~ph;!, 50 .RP!vl, ,.-<:\Htruqts (~.·U~ JO n:lL) renH:rv¢0 as 

a :1\~M~n.:.m ofpimG <;,vere filt~.red (e.!h OAS ~m~ Gl\4F FHtet') prior to ~malysrs. 

tOSOSJ 'Dw diss<o1utkH1 pmf:Ue (Le,,% dissolved ·with t:inw) ofPmgty:c:eJ:n® caps:uJ~:;s 

(100mg) ~md oontwtled-mhm~e tahteUbr:mubtio:ns ofdiazoxide a~ p:r(l\''i:ded heretn ts 

shown b T~bie 5, The 50 mg tablet entry Z)fTable 5 ~ek?J$ to Formtilatkm J Cf'~hle 2) 

tu 
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'Nher.~f:n taJc knd calHHril was pres~nt at 2~-·i an.d 1 t-1,, rispecti'vel:Y< ;I'he 200 :mg U~blef 
' entry <:.lfTablt:' .$ refers to Fomiubti~::;n K (fahk~ 2) whemln udc zmd (.:a!.:H>·-Sil m:e ptesent 
l 

at 1% and 1 ~-·'&,~ re~pectivdy 
! 
!. 

·r~bk. 5. Dl~soluth:}tl pr~d'ile t."*f l on mg Proglycen:~® {~~psn.l~l} lUtd dh~o::dde dn:lline 
' 

t>alt {t~bJd) ; 
r·---~----,-----~- 2oo mg t~~wet ---·r·-----5o'nii'ti'b1(;r-~·-·1l l , 1 l 00 nig capsule l l Thl'i:~ {hr) t dlaZt1xide chnHne l di~zoxide chohne l 
l l Proaly~Mn® 1 'l 
1 ~ ~- ' :salt ! $alt · 

1·--·---·"·'"'~-·-·--.. -----·--+··----·-----·---·--·ci~---------- . 0 I 

1 1:l · . · 92 . :54 1 70 1 
r--~i4 ~~-~ 9&---~----c+l.~-------····-~tR···.-----~--------·r··-----------~---oQ ~--------------' 
L___;~---------~ ·: . . . . ~ <- . j . . ............. ~:,.... ............... J 

d~ss,~tutkm (!if; dia>--:n~tde rel!rl:i-y'e t~) tablet~ d~~s<:.~ribed hetein, Appro:xhnately 79~~{\ 
1 

diazox:kle corhporioot t:W ?uJglyc¢m&;J ~s rc.covet~d in dli;:solution: bofft~r aft~r 3~hr. In 
' contrast, the .qo and 20t),.xng t~bkts d~sc:ribed in 'Libl~ 5 diMobted ~~.t kveb:c of25'}¢ and 

. . . I . . . 
22%, ~-spectiiv~ly, 1~t :3-,hr; }\J 12,-hJ~ lOO~tng Pr~Jg1yce:m\\"!? cap~uk dissoivt.x! at 92~%, 

\Vherei!.~ the sh and 200~mg tahkts dissurved at '70%, ~nd 54;1a~ :re~_pcctivdy. 
I 

Appt~rximatdy tota'l diss6lt~.tlon {{;: l)b~erv.ed 'w'ith 100--l:mJg !Ptogtyt:;eml%> capst~k' and 50--

m.g ti\lhlet at 2A hrs. 

exdpients are; sn.tm:tl<'l:riZ{~d in 1\~bl~ Q,, Eax,:cl1 tnixtute nf exdpk~nf (1 on mg) and dht:~o;~dde 

~.:.·:h,JU.lte $~lt o;oo m.g) was rnade in <lcetonHrile to 1 0 mL S:m:nples were assayed 

immedi~t~ly (t~;, "1nitiaY~ {:oh:m:m 'If Table 6) and at on~month storage tmder c:o~'l.dition\5: 
l 

a) 40 ~lC/75'%iRH (rdfltive humidity}, <lnd b} 50 <->C, 

Ex. 2002-0518



T~M~ 6, itxbipi~ttt: con1paUbWty dnd:y fbt d:hlm.d(te cnoUue $~lt •. 
r--~-----------~-----'-·"''-···"···············-····--.···----......... ,. l--1 Month ""1"'"''fj.l();;TI:I"'"'! 
I Initial l 1 
! E:>:eipimtt l 40 "'C/75% RH 50 "'C 1 
! ~ln(v.ti\v) 1 · I 
! ! l '%(w/w·) ! ~,t,(•;v/w) l 
I Hydi:\-:>Xy!:pmpylrnethyl cellulose (HMPC} --r--.. 1~~-:-K·-·--·t------.. ---.. I(Yi"~4-T~~96:tc--J 
[··-~Ivdtox"-;ryl\~'~"':t.ccUuki~c r:n:PC".· ···+-------nJ"~--!·--··t········-····· .. ii"i·4···~·~·t~~-~·oo .. iC·-~! 
~ y . ...f~:-" ~ "'' \. .J .._,.h ~ ~ & .. ~"' : :.. ~:...: ~ 

~ ........................................ "'-~''''"'''"" ... _ ....... -'-'-""""---'-'"""""--"""'~--·~-4'-'"'--"'~"-""~- .... ~-.~ L.........,.,..~......._ .. ..........,.._.....,~ 
~ '"' £:; l 1. {, ... " • ':\(~ <'< l i <'''..>·•~· j <.>~.() l ~--· ./ t 
! EihykeHuk1se'(EC) l • 1 

! 995* l l j' 
~:~~~~:~~~~~~~~~~±~:~~~~~:=::::::::::=:::=:=~::~~:=~---· __ _:_~-~ --rno::r·~----------t---------------99"1~ __ 
! t::\~rh<:.~Kymt~thyl<:;~l!ulose Na {Cl\~l:C Ni:.~) 96.8 j 101.6 ! 995 
l---------------------.............................. .-......... ~--~--~-- -- ' . -~---L~---------

L~:-h ~5:~:~""""""""""""""'"'""""""""""""""""""'""""-""'""'"''""""""""'"""F-=·03,~"~1.~ ... ~90.6 _._,1,~"'""'"95,1 ~ 8L1 l 99.S ! !(U}9 
KoHi4<:.m SR , ! 1 

'tV' ·"''* 1 
\ : t l .... k:~ ! 1 

b-r-,o-l~y~e-u-~':;~<~-e-rl-e~o .... ~-h:l-. ·~~. -N-l3~~3 ~;;o} ·---~-------~.~----s,co··----·r-------------.-.·§9:2'·~·-r.• .---.~---111HT-J. 
- - . ' :99.1'" I ! 

'"":·--- . . . .. . . . ! . !..,..--~--·""'""""""·""""'"""""'"'"'J .... , ......... ~--·---~ ........... .. 
Dibaslc CaltitmJ; Ph:\Jsph;!lte 98.A l !0?.9 i. 102 .. 1 

, ---'-· _ ............ ~ ............. ~ .. :-~~·~."",..~~-...~--.... ..-..;--.J:..._~;-;-~~--.·····--···"";-,--•·"-···,.,..,...,..,..~ 
S~.>dium Swaryl Ftm1m'at~ 98.9 l l.(H .1 ! J((L7 

''':::"'~·"'""""--· .~· :_'""'"'"""----~--·--·--· ""'"'"""'"'-'"""''"''~ww••· ... ~W''M'"'"'"'"''"""""·"""~' ............. _..·,'-"'"-'" 
lVI~~&~l<;:siu:m S~~~nttt~ HKtl t lOlA i 99.3 

...-..:, '. ~ . ' ' ~--·-·-.~~ ... ~----:-.. ... ---··---... ---·---··--~------~~---l ................ ..._..:--..;..,, ... ,...,...:..._.._ .. ,.._..._..._..._.._.._.._..,..,. 
C$.>Uo!d~l Sillq)n Dk1xi~k (C~tH)":;si1) %LO t ~}9'_4 i 1045 

~':"~";>..........,...,~__....,,~,»~•.•.•.•;;,•:~~:•'>.~"'~;"'~'''-..:-"-'",~~-'~"'''':0.:•,•;a.;>;-:-•;o-~~ ~~~~~.~~~~~"t•':""'r':'>."'.•-•,•,'>.;...._~.~:--~~ ..... ""-'>..~~-...-.•.~.-...~.-...-.-...._.,~..._-:;:•••~"'-"'>.·~•"--~:O.,.."'-.._.,.,•t..._.._ .. ,............,......._::-..._..,.."';.:,"'""'~7'-"'"'-"':'" 
Mmrocry~l~!l~r,~.;: C~l.!ufnse 96~8 i 98-P. \ JO <'.0 

' ~ ~ 
' ~~~~~---~,-~~~~-.r.r..~~~""-""-~""-"'-~~.----- ........... ~.-..; ... .._.._.._.._.._.._.._.._.._..._.;., ...... .._.._~~ .... 

'l 1> A i · l > •'"> { » t >''('< ')· ' '1l1_ <': ! *"$!::\:OSv M Ol"i.t)!,w~ n>:,e ""'"' ,.;,l l :d -~ ...... l ,! ~,,_, ,\l 

M·ant.~it(>l 'Tfff·-·mt=:~~----9rf'C''-=:J::::::~~=~::~2:::~:::::::l
1 

Dlazl1Xid~.cml.tr<~i N/A 1 99.0 l 99.4 
·----... ~---· .................... · ...... · ..... 1 ................................. ___ ....... ___ ............ ,. ........................................... ~~---~~~~-~~~" ~~~,,~,~~~_,,,,~,. ....... ,~"o·· ......... t~~~-,~,,,~ ......... ,~ ........ ,,,_. -~-~~L, ____ _... 

inv~:stig~t~d by re'"'rrrt:paring satnpJe!:'; !}f diazoxid.e d1o~itl.~· i:i<dt and excipient ~<\s sho\~ln 

in. Ta:b!e 6, tn:h:ha1 saxnple r~covery(i.e, colutnn "R~:.~c(:;vel)•.,') t)fthe :re ... prepated sampk.~ 

obsetved in tkte sumptes stme!:.l fiJr on:~ .. uwnth with th.e excerstiorlt)fmann:itol ~"'·herein 

RL3% t>f d:ia.~~~dde '\.Vas rectrvered at1et J. ... nwnth at 50 "'C,. 
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! ., d ., ,,.,_ ''f<' • ~--··''' .{; ' ,.)•··--··· . • .;S. ,~,! .;'·1·' ••. .., ·• • n.,,' t>. I . - <):< ~-i ,,, i .,.~.·~,.J,. 5.-<UJl d) ,;Jt'i~dU'$_I(Jt i. ~a<'-~;} •. ~.<~.::1 v?~OHtle l.-O~nffh;.,t::~J ,~e~6G.S~'' 1 a~.s f_,n. 

sJu<.ties to detx~rrnin.e the ;;;tahiHty offonnula:hons of.dl.azo'Xkk choline salt as 

the cnntroHtlti nde<we t~bkt w<.o::re cnnducted on sample t'bnnt~1ations as d~cdbed in l'able 

2,, r~:;~ults of ,4,hkh ~~re sb:crwn in T~ble 7. In these studitls, .stnrage conditkms \:l,·'ere th~: 
tbU<rw!.ng: a..)i2S ut:,/6(}\}·~ Rt:t ~nd b} 40 !>CJ7:Jl!/~, Rl:-t. In T~~bte 7~ the term '•Appe-arance" 

. $ 

tefe~ to the ~h:y~k~l appem:ance t~f the t:<tbleb of the study~ 'Tb't terrn •'As-say (!J.·~s r refur~ 

to the percen~ag~ .ofdi~z.o;-;hk choline sa1t assayed \Vith respect to nom.in~l (i.e., SO :mg or 

200 mg). contptit ttf the tm:rnp.leThc tentl "~OissQ~ut'lon. (~·{)" rei'ers to the <'H!IotJ.nt~ expr<~ssed 

i~S a pet.z~ntage; of diazoxide ~hoHn~ s;~h assayed by metht1d desc:rib~d hetdn, 
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~ ' ~ 

fn~~-s:~;ru-i=i~:;;;··c~~);-------·T·---------------·-w---··----~------------------------------------~------------------------------------------.. ----.. ---
i 1 hr i H i5 l3 

I 6 h.r 53 31 t 30 
1 n h.r 76 69 68 

l 24ht , H}4 101 96 
~---·---· .. ~---.-.-...· ......... .,., ..... ,, .............. :~--··~~-·~~ ~ . . . . . ' . . . . . . . . . - .- .......................................................... '::" .................................................................................. -............................. ... 

1 ' 200 mg tt-lb·let,, Fortnulatir,m R:. 40 °("?/'75% Rll I 
l Appe~nmce ·· f'\vtiie''i~ihTe't;··--"··-----------r\vhft{;-~fi(;t;··~-~-].\Vhlk> tablets ·----.. ···1 
j Assay ('l~l · ·~ j95.9 ·-· -----------'t-~ru~· ----... -------------.. --y{;o:o-~----· ·-· ··-----~ 
C1Si&~oft1i:L:;!~ · 6~u;;-----------1----- · · · · l · · -----------~. -----------------.......... w--·-1 
1 3ht· 1 34 1 w 1 10 1 
! . ~ l ... j '26 ! -:t~> l l 6 rlr 'l }) i -- I «-•:.> l 
! l {,· l' f ' 12ht 76 60 (l ' l · l l I ) - l 
l 1'!·4 ~,.. . ' J t.> -''~ ! {_''?~.. !' 9<.'.!. l i ~ ·· · lM-- t _:; v~- ~ 7..._, .-· ..... ~ 

~; .. , . ._~--...... ._ ... ..._., ... ,._._._.,._ ...... ._._., ..................... ~ .......... ...,.,_ ................................. l .......... _,.,_.,_,..,......................... ~ .;.,,.,.,...;..;.,~ ... .;.~~~ ....... .;..;.~.;..;..;......,,,,,..,...,,.,,.,,,;- .. -·,~ ...... ,,.,~"""~'' ........ ''''""'~ 

3. 5. A <:ontro!kcl release i<'osagejc<rm qfdit.ux~xide or a der'h>~:'$.th''i?. thereaf 

usfng s.•H osrn:otieal6.r coNtrolled 1'elease systent 
: 

fOS 14} ni~zn·dde. salt. or.~. dcliv~tive tb~r~\)f is tormul~ted ~· ~n osmolicaUy regl~lated 

rdeaii.t:.~ s~ysww,. lh gener~1, tw<t t:o;:nponents, and an expat1tiab.l{:l hydr-ogd that drive."> 

t~ll<~·~s<.~ offh~ fK~tive dn~g is as$e.tnbk-d viHh dia;;~oxide ~~Ht ot ~ dedv~tlve therel.'}f into·.~ 

s~ttlip~tm~tl)l¢ · bil.amiJ1~te, sht;!H. t!potl astemhiy a hole is drilhxi in. the shell to fai:iiHtate 

rdease <:Jf acti~'lt Hpoti hydmtlotl ~--;f th¢ bydn,'lgd. 

n).amlfactun.-:d ~s f~ilk>\vs: Hr~t. a diazoxide salt or (t denvative ~heteof composition is 

pro'.dded by blending together into~ h<J:tnogen~ous blend ofpo1yt:lthylem.~ ~:.r:<.icle,. 

!H~zoxid~ s~~lt m: ll <h;.riv~th'(~ th~n~of and hy:droX}-propyl mdhykdt:ulnse ... Then, a vuh.tme 

of d~m~t1.trc'd <.whydrcrus ethm:wl wc.igh.lng 70~·-:h of th~ dry m~ss b ~Jd(<'t"J shlwly '1-'lhh 

c-ontinuous ml.xing over 5 tninutes< "fhe ih;:~hly pn.~t"lllred w·d grarn.ib.tion is tc:n..~ .. n.ed 

thn)ugh ~. 20 mesh screen th:n..1ugh a ;w n:wsb st:orl;)en, dr"ied at roon.1 ternp~wat:t.~re for 16 

hours, o:tnd ag~tn screened thrr.mgh a 20 nws.h scr~{tt1.. FhmHy, the ~creen~d g .. :mnuladon. is 

~nixed '<:Vith 05'% \-\'eight of:m~gr1~:..slmn stt:~a:n}te totS tnint:<tes .. 

A h)>Xkogd \::Ol~'lposition is _pwpar~ as: f\.\Hows: tsn~t, 69% >vdght of 
5 ' .. 
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~tre &ep~ratdy SCR,~r:K?d through a 40 mesh ~on:~e:n.. ·thenr ~H the sq·c,~ni:.ld h1gredients are 

rnix.:ed with :5~~~ Vtdght of hydroxyptt*.P:Y1 rn~Jhylcelh::h~se t() pu':ldttt:;e a homtl'gtnet\tls 

bk:r;.d. Next, a v~::llvme ofdenatur~ arlhy:dmus a!tx!hoJ ettmtl tsJ 50% o.fthe dry mass is: 
; 

a{kled slo~;-;,,ly~t\-'1 1he blend \Vhh O{mdn:um.ts mixing ·Ktr 51tlin~ltes, "Tbe .fr~~hJy prep:m:-eJ::l 

\·VUt granul~ti~W!. is passed th:rcn.lgh a 20 n:R~sh s~reen~ aHo\\"e•J to d:ry ~it n~>otn. t~:.:n~pemt~nc 
' 

t1Jr t {i ll.ours, ;.utd again p~~s~ed through a 2:0 :mesh s~.::reerl. The screened gn.urolatit:rrt is 

mixed \;,'Hh {l~.5~% \veight of ntagneKiuttl ste~w~te fbr 5 minutes (se~ tJ.cS ... PatentNn., 

6,361,7~!5 byKl.un:yrwki, et aL),. 

[QS f7) "Tile dh!t.Cl.:>i;.id~ sdt ~NnJliJSition~ Qf a Q.~rivath·•e ther¢.{rf; and the h)'tir~Jg~.d 

c<'ltt:rposftion, $.re t:;ornpre~'Ssl'..~ ink~ bil<.:Jlnitw.te hhkf$, First the dlw:o-xide rmJt or a 

d~rivative ther~ofcmnpo~lth::m i:s ~ddecl ;~nrl b::u:nped, The hydrogel cnnwositkm is then 

,.,,l,~t•d .,.y,,,l <t.,,,;,. i-;'>'>)·l·;,,,_,_, '':t'•"" rtl',;;S!;:."'•.."( ;b~j .. ~· ,;; t<."">."-o'-?'(h<'"·~ ~1· ,.,,.A •);!:' 'l *''t"'~ '>·t'<h>. '~ -"•'~"~t· •><•>>t•·9' ~'{~\~~"'~ .-~._(.-~:.:o,~:t, ~s.~"~·· A~~~.t-. -H<..l))o..~· ~'"' , .... l'"~ :~~,.. .:~,~- ..... ~ ~;.:AA .. ~\:-·i(>.~ ~ ~.5.·~·;)--~;jl.:k~ 1- -~·~~:~-~· V :t ~-...,-'So.~.~>. .... ~-... s:~-Y ~ ~-(...·.~~ .i~v:,;..~: . .s~ 

§OSHH Th~~ bih.m1inatt~ ~man.g~ments are coMed \<lith a semiperm~ah1e ~NaH (:Le, ~hh:t 

fihn),. 11~e \:VaH ft)Gllin.g QOmp-.:;.~5itktn \Xlt:nprh:<es 9:H't celk~k:se acet~t<.~ h.av·lng a 39,8%\ 

m:::etyl. cotlten.t\ and 7% p~":llyetl1yl~ne gJy<:-.ol. Th$ ·\~·an forrning corr~pt}$ith:m is 8pmyoo 

CQft!'!~t the d!a~~tJxMe sa.l.t or tt dedvadve th.ereofdrug h.mlna ''Nith t.h~ e~t.er-ifH'·ofthe 

dos~g~ s_y'"Stem, Re~ddual solvent. is cen1oved by drying M :SO" C and 50'}& hun.s\dity, T'he 

t~stnoti~ sy~tef~1:s a.:re d6ed at 50"' C h:~< remove: tlXces::; :nwismre (~e~ \LS, :Pat~nt No. 

6,361.795 oy K.:uczynsld, et at), 

4 Or-•"ln'"'·xt""''~ <'~l'''Dl'""'O"'"~··l<• ~"I'"Jt ' ' ~ e;.~""' < .......... ,. "··· ·~""'v·'""'"~' ~.{.,.~. 

4~ 1; Prept.U'{#ton f-?f'th~~ Sodium &"1b 

{05201 J'h¢ ~odi"t.un S<.1lt t.1fdiazox.ide wa:~ prepared hy {tisso~ving 30n mg of di<ttnxide 

in approxl'nu.ttcl"y 45 n1L methyl ethyl keto-ne {MEK), The dh.w::~xideli\{EK 1§ohltion was 

heated at 7f/'0 o:n m1 orbhru $ha.ker to &insure diss.oh.rtio.n. T() the soh:Jtio~1 wm.< added L3 

mL of !M: NitOH {I ti'K~las: «pJivak~:i.t). Th~ t:otnhin~ solutions \Vere heMed ~t 75'-"C iht' 

:appro:xim~tdy'JO minuws and allowed t.o ~.loo1 to room tempe-ra:ttlte,. The mhdurt:: w~s 

\\tmcent:.r-attld ul:vkw re{hwed p.res~me, <:1nd dried hr '\.'·acu6 a1 SS°C and 30 it;:, Hg .. 
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Eh:ntM~tltaJ ~~l~~!ysis: Cak'<~l~t~\ 3&,0Y!->t c. :2.39%, H~ lL{J9% Nand 9, 1%; Na; f'm:md, 

3$ . .:1{}~-~ C;· 2.~5%-ft l{U:f:F}>QN and 7A\~~ NC~,. 

dii~nxkk in ~Pt~n:nd:n'Ml:kly45 xnL acetonhdk The dl~zoxide/~~ceton)tdl~. soh~tio~'l WM 

h~ated at 15~t on an orbital s.hak~r to ~U!SlSt~ dissolution. To ~he solution wu:s added 13 

11lL of l tvt N~~\..)H (~ppm~x.h~1:;)tely 1 mola:r equivalent}, The C<Jrnbined solutions l<Vere 

h<;:l~ted at 75~,~~ f~)t apptoXifi:)(ttdy 30 minutes u:nd aHr>wed w ·C0(11 to roo:n.1 tew~p~mt\:.lte. 
~ 

The mixtu~ ~~·as: conc~~ntrated under nxhtc~d pressure.\ and dried ir< wu:ttto ~t 55<-:C and 30 

in.l{g. 

' 
solubt:Ht <.vas h~too at 7.5z;C on ~.n orbital shaker to 1:.ms:t..tte dis:~olutiotL '1\). the s:olutjon 

' 
W<l:>: added itp~ruximate1y !,3 fnL of 11{ KOH (1 molar eq;uiv-a1erlt) and the snlution o.,vas 

returned i:l..') th¥ orbiml ;:ghr1ke:r, heated at J.S<.:C t(lr appnvdmatdy 30 mtm.lt~~ aml al1.:.1w·cd 
r 

to (~00~ to mmn te·mperatu~~' 1'h~ solvent ·\\'as =ren1QV~l tm~:k~l' -redtlCOO presstt~e and the , 
St]\M ·w~~sclried i'n Vi~t~o at S~'"'C ~n.d 30 in, fig, ElewenJat ~maly-sis; Cdculated~ 33.59'% 

' 

) 

The pom:'l?:Jh,lm s~* of rlht>w::odde \vas at~o pNp.afed by dlssnJ'1ting 300 mg of 
' 

dia:t.oxidt~ :ht a}1ptoximatdy 4$ rn:L h::tmhydtofuran (THF). The ditucrxids;:/THF sohniet1 

was hcat.:.0 at 75''C on an m:'hita.l sh~k~r to ~f~:.mre dissolutiotL 1\) the solution W'as added 

<'lppn:ndmatdy 1 3 mL of t 1-1 KOH (1 molar equ~V<l1ent) and the resnHing solutiun \Vas 

return~d to thi otl~ita1 shaker, heated u1 75~'C fur approx.in:ratdy 30 minutes md aUow~d 
to enol to roon:t ternpe.ral.l;J:re. THF w~s t&Jmoved under reduc~d pressure and the solid \VW 

~ 

dried itt ~'acw-i at ss~c ~tnd 30 b. Hg, 

, 
f0524l 'lht~ tiholin~ ~alt ofdiazoxide was pt{$pared by .d~ssol:ving .300 mg of diaznxi.de 

in: appro.~;;.lmate.ly 45 rnL rncthyl ethyl ketotte (MBK} '11le dia.u:rxkl.eiMEX solt~tion 'Nas 
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, 

~lpp:r~ixima.tdht 31:5 tng of 50 \•;rt % of d1olinf: hydroxide p mt)lat equival~nt) and the 
( 

so!u6on \''h1$ t~nu:n,;x!, tl:'i the o:rhit~ti shake:r and stirred at 75°C fi.lf ~ppm;idn.1atdy :m 
l 

rnjtri.~ft:s.. 111~ soive:rit 1.-~;~s Je-Jn~)Vt~d under R"Xlueed pressure~. and the sohd was dried h1 

' Vt1t"i•·o at 55-:>C ~tl:i.d :30 in. Hg:, Eletn.~nta1 analysis; Calc-ulated, 46,77~-i C, 5,86% H~ and 

12.0&1-.it N; FQPnd" 4:62.5~·~ C) (.).04%$ H, <tnd. 12.59}~ N. 

4.3,2. Proc~}ss q,fprep~1taUon o[the ChoHm.~ St.~lt 

.Ail h1Vf.$.tigatiott of the s:n.in:ln1w:u ::;o1vent vobtnt.~s :req:uitf.~d t<:) opth:11ize the 

t<::$rin'H~tkm tdthe dh'tZtY:dde ch<:.)hrie salt w~u; pe:rf<:rtm~d in lvteCN, THF, 1\.·f:EK~ and 2.,.. 

i\t~THF ttn sqlt~.H scale in. th~ pr~.sen(x~ and a:b:::;ence ()fMTHK i·\.nalys~s by ~ H Nl\·tR and 

XRJ'l) of aU t~cHOl1S wer~ ~on.si$t{.'11t \Vhh tl}e ~~s.s1gned st:n .. ldure and f\.m:n B of' 

di~zox.id~ ~:hQltni;;~ .sak 

i!JS26} hl~'e~tigi'ltlon of sl:ng:le ~olv~nt systen1 synthes·is of dia.zox.hk dK!h:ne salt using 

!Ktl'-·:·{mfs TfH\ NfEK, and 2.-.t\.-·t~TllF vvert.} wndw;:m~d~ f{.~n!ts of·which ~~re sho;.\~n h'l Tabl¢ 

8. These n~stilts $~~ggest that p:red:pitati(H) can be achieved 'Nittt a single solvent systern in 

T.HF i:)r 2--MeTHF. The best results~ (i.e.~ 'T'uhle B ejimet.:; 14--17) ohtai11eii w·Hh 2--l'>.<teTllf". 
' 

However, it \~r~s obse{'Ved th~t in 2~Me'fHt'' at g .. vdume:& and ~b·(~CW~, .complete dis~olutio.n 

\\'M nt:~t ;:whie~-'ed *~fkr ~.n:khtkm of chf}!in.e; hydnxxide., 

Tahl~ 8. So:lv:em Effh::itllt)'' ~lf ~ Single Srth'Ntt Sy~t~ru 

r··yft;'ir;;:----·r---·<~·"s'OJ\;er;r·~-.lw.~"~lventvoi;;;·;<····----~····v-Ieia··(:~;~)~l·-p()IS:};;,:;;:p~hii F{)nn r 

L~l--t~-L- THF·------·r---M-............. T:ir--- I . 'i . 'I rT-------------·"-1 
~---------L-, .. --~~~-::.-,,, .. -,--+ . ----~··-----··--·-{···--------------------·--·--·- ---·--------------:·····-···--·-1 

2 ! , I H!' 1 2.0 l n/a rva. i 
----'-·----~;;·"-------~·J--... .,.. ...... 1~in:t·~---... ·t·-·---··----·····------1··()-------~. -~t----·---::-;·n:----- ---~-----~- a .. ---------1 
~ . ; ·-+·~· THF .• ~~0 -----~----~------;; -------- ._. .... ,.~.~------Ir--·------------.. -l 

! l ! I '··-----s:·-·--"---r--·--<-·r-if:p---·---·t -------------------·.fo:--·------ l sa n --------~-1 
~--~--"---....:----~----,~--,..~---·' __________ ... ) ........... - .... -.... ..,................. ! 

0 j ,,.,I.rn l 6 0 l ,&:') .n.. . ! , :~n.r i ~... ~ .:,:-.,..::.. .o ~ 

~.-...-. . .-.,.-.,.-..-.. .-, .. ..,,_, ... -.._~ .. ,~.!·~••• \ '"'""""''''"•'•''"-..-...· .. · .. ;-.v~.~~ ~ .,. ........ , .. ,,............,,.)<'•''''"""'"•••~••'"'~ 
7 1 T:Hf' 7,0 53 B j 

1 
s ~--------;i-,w'F-----"-- i g~o"·---------·r---------~-s-1> -------· B -------·----1 

r .......................... ~·-- . ............................ -~-----------------·~·----·-------............... -·---· 

~-J~) --------·11--z~:~:~--+~----~-~: -1-- :~--1 
~ ~ )i ~ 
l ............ _ ............... , ................................................ J .. _~-....... _ .... _ ...... .,:.._.._,_ ..... ..._.._ ... .._, .. .;:.._~..._ ... ~ ... .......,._ ...... ..,...,............ -~ ................................. _ .. _ .. _.., .._..._.._ ..... -..,, ..... _ .. _ .... _ .. _ .... _ ...... :.._ ...... ~~ ~ 
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14, l5, Hi, 17, lS, !:9, 20) N~ th~ solvent volumes ~YfTable 8 W'M en\.'isaged to uptirnize 

rlia?.:o~ide s~H; 1')rO<hJc6on yidds, Rll:su1ts of investigation oftnethods tt> enhmtce 

predJ':l'lt~tl~)n arld h"lcre-as:e y:ield e:l"!lploying binary s:dv~n.t sy~t~;m S>ynth~sis of dia:;.-:o~ide 

1.'-!\oHn~~ saH u~ing snlv~n:ts THF, f\.A:a.:r{, }v1E.K, and ;qvt~'r:HF and ~o.--soh~r-.t MTRE arc 
I 

$hO~vn in T.i:~b1e 9, Optirntl:tn czmditkrns f'(ll' tht~ prepanHion oftbe diazoxlde t~hc<line s~llt , 
obtained withjl-3 vol~:.tm~;g (rf THF (St-le Tt~ble- 8, entde$ 1 ~J), \'Vith 3 volunles beirlg the 

ralio (if chok~ to eliminate excegKive drag dud>tg ~tining of slurry in large scale 

prmiuctkm, 
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f!)52$l Res'uHs .(J.f opttnh~~ation Qfco-solvent (lvtrB€) voh~the i» the presence of 3 

vohmws ofso·i~ent a:te shown in T<~Me W, 

{0529l Opti'r.nizoo conditim1:s for the plXH:hJetkm of the choHne ~alt of diazox.kk in a 

hin~try solv~mt S)''Skm ohtai.!1ed with 3:14 (i.e"~ 1 :4, 7) THF/~1TBB (v/v), 
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ctwdtli.;::ted hy,v~~rying the cooling tetnperotures atHl huM times, Reactitm8 \\'ere Cttrried 

tlUt iri .tvleCN, THF, and 2~1\~ieTHF (3 vol) \Vhh M"J':BE (14 vn!)< 'l'he results are pr~enb:~ 
'· 

in Table I L These results sugge$t that opbrnn.n.1 c:ry:sta1 SfO\'vih w::~IS achitwed With 
I . . . . . . . 

(.XWHng tn {) . ..,~ "'C ft:H' dght h~nrs h~ THF ~nd 2.~1\-JeTHF (Enuies 5--·.0} ';Vhen tx.nnp<tred to 

tho~~e in MeCN (Entries 1~ 2, anrl4). 'These resutt:s ht">wever did l1(lt indicate= e:nhw:~ced 

prec!plt;:Itii::m ivhen c<;:nnp~tred to pnw:ious: studies carrieil out ir1 THF and 2-M·eTHP =~,vhen 
I 

she sh:m'ies \V~re aHt~\Ved ttl $hr fhr tW(l hours. J:n addHbn 110 :notabk h1lj}WVCfl:io0}l.tS \Vi~H~ 

n!:werved tbr the udditional q)~:\Hng. to -15 "'C ()l' with the filtration at ambient tomperat:um, 
I 

diuzoxkle ~:~hoHne salt \~'as exattl:ined, ·rne reactions were ~:~atded nut em 500 mg sc£tlt~ in 

three vt.~tumes of prim~ty solvent and 14 vohnnes .of l'vlTBE (T11F ntHl 2 -t\·kTHF) t)r. ! :3 

volume ratio (1'vkCN),. .i\.dditkm ofthe ct:H>t)Jvent \V~~ made {:tt{)pwise in l7,me _portion ftJr 

Entry i. and ±bt Entti~s 2 and 3 th~ C(H:mlvent was added <:lt a rl\te of 1 m1Jl0 m:i.m:lt.es fbr 

a total hold thhe or 140 mhrutes tbr the addition of] mL The results~ presented h1 Table 

l'2, indk\~lft.: thttt optimUHl pt~cipitatkm .of diazoxide choline SOOt Wl~ Utlhkv~d by the 

additkm {rf l\.-t'fBB with :~0 nthrut~ hold tinw$ b. beh:<;'e~n ~.ujditk.ms in THF or 1-'P&:H.Tn.:,· 

T~ble :{2; Opt.lmi~:.ltf~n of R~t-e QfCv-'t<>~lyent ~dd:ltion 

[ 
.... Btl try ""Sol\-'e;iT .. piofd·~rr;;;~~--T .. :Ad'~iition 1fate. ·T·--··~);:i:ii~:t (~-~) ··--r·~-----f~~n'f.;;----------]· ...................... L .. ___________________ ~_, __ .. ll~Ll:lt ........ L ... ""'c~1urni:n:L~ .. L·--------------------,L. . 
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detennine tlpth'lud drying wndidun.s to minh:nhx~ re_<>kh.wJ solvents vrithout d~gr~dation, 

S~rnples tJfthp di~£::~)xide chqlin~ $~~1t pr~pa::n..~ in TH.F and M'f!.~J~ {Bn.trk~~ l··-4) \\'ere 

dried 1-mder vkcuum ~t 40 ''C t'hr vanm\.s duratbu:s on £1':i"lall sc~le (1 00 tng_), TI}e st~:1dy 

·was then cardctl out: t'Hl .5 g $Cafe (En. try 5) at 30 nc k'lf ~!-ight hs.;'li.Jn~ unde:r vw:;:uum tn ~h~:Jw 
I 

rt~phmudhi1Hy tm. brge scate, The res.ults $'\1 presented in Table 13. An<uy~es ofth<:' 

s~mpl~s o.fT~{)J!ll l 3 by tH Nl\Ht, Xl:U'>D~ and 11PLC hldkateJ th<:.tt elevate4 temperatures 

and pmkn'lged drying tirne~ did ~1otdegrade the co:rnpound or atlett the funn ofthe 

.;:::ontpopnd, 

' 
Th~ prepan~tion oft.tw dh.zoxide <:>h.oline salt \Vas earned out h'i: .a birm.ry-, 

:mfvent system ofTHF ~md MTBE \Vith a tat:i1J of 1 ;4, 7 (solvent/co~ sol vent) volume~ and 
l 

coaling to {}-~ ~~c fb'r two ho\.u·s with stirring~ A denK~nstratkm run for the lm:ge scale 

prodm~t!on uh}i:cing the, mwl.H1ed pmced.u~e \Vas emn~1 out on 50 g-scak, Diazoxide (50 

g}a:s a ht1t (62.1 "C) s'l.lsp~}~sion ln THF (14(} mL) was tr~~~ted with choHtle hydroxide ( 45~---Q 
\ 

soluhotl jn l'vl~OH~ LO eq'!.dv) added (Z ml..lrnl.n.) ov'<~r30 minutes. The res:ulting solution 

Wi~S: stirred lbic 30 n'hwtes, fo1kw~d by c-ooling to .52 "'C ibr the addition oflv1TBE {14 
~ . 
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(Jbsct\<'t'A. 'I'b'e resuhaiit skttry "v'*s th.$1l >'t1lo\ved to cnb1 :natur:aU y tt~ (tfabi~nt t~mperature, 

tblhwv~d hy Jbrl'h~Jr cC~oHng to 0-5 <>c 'Nith <tn keh'll·ater bath and :atl additional2 h:r 

stiffing.. The 1n::et:ipitak >V~s l~olat~d by vao:;u:um f:Htradm:~, and the fmer cake rinse,d \'Vith 

ice cold MT'BE f·-,50 mL) ~md dried nnder.-vacuurn at toom iernpe.:rature 1l$r12 hom·s, 
\ 

OVl am.ilysis indicawd that THF lev~ls \V~:r~ above the rect)fi'lutend~d lCH g\liddines 

(799 ppm) m:u:l the milteritd ,:vas retl.Jnled to the .o~;·en at 3{} ~c fbr eight :ho"tlrs t(~ !thte 

dia:.-~oxide chdline salt f?O,Ki' g,~J-?{i·'il o::,ridd, 97\~,; purity .AUC] as :a white c:ryst.alHJle soht:L 

Analy~es by l;H Nl\d}t, XRPO, and HPLC \'(.'ere cottsi~~tent with the a.ssigned 8tnlctuf~ of 

Form B while maintaining a high p'l.~tity wHh good yleM, 

Salt in 2--Afe'JlfF, 

A>$(},.g:i~\~et·~yn.thesh '\\,'a:s duphc-ated in 4.:.!v1eTHFI1•1T'BH rul. an $:Hernative tt) 

'rl:fF/MTBE f~·w the hq;e :scale prm:luctlon of tbtl dh$mdde tho lim~ salt described. aho\''t-:~, 

No1'i$S~le~ or &oncems &~\'};:;~during fhe reaction ofhe-.r than ~om:pktedis~olutkm. v~-'as not 

achJe\·'~X~ af~et additto:n qfthe choline hyunndde, .A whit~~ pr(~!::~iplh~te tbrnled after 
' addhlon ofthe~ <X.H~<31VR:ttt1 whlch wa.s i:sob.ted via vac\ll.Rn. ftltm~ion t~J~.d dded nndet 

vaeuurn at 30 ~for ei$ht houn~ to gi"<e diazqxide ¢hoHne s~~H ('71 . .51 &. 9:7% yieldl as a 

white c:rystdhne snhd, A.nHlyse~~ by ~H. XRPD, and l:l'PLC w~ru: etmdst~nt with the 

~~sign~~~ stn:~¢ture and Ftm:n IL QV! atm1ysi~ sh~J\A:'~i 2-M¢'1TfP ;;,1.nd M'l'BE kveh nf 125 

and 191 ppm~ n;?~pectivdy~ t.•/hic+l V!/ere ~low the !CH gniddht,\~, 

{OSJ5} La,rg~,T sc.a.k prtlp$r-Miot1 <)fth~~ dia4VJdde choline salt vvas canied out .in a 

hhmr:-t-$0}\retlt syst~m ofTHF ~m,d MTHE ·vdH1 a taHo {1f L4 .. 7 (v/v) \>'Dlumes .. Di;:J.zox:h:lc 

as .~ hot (62 o:-(t) St11.'>pf.rtSh:li.t in THF (745 mL) <..;vas treat~d \Vith choline hydtoxid~ as a , 
45%• sohiti~::1n :rn MeOH (LO f:lqulv) added trv~::t 30 minutes. 'The re~~tllting sulutkm W£J:s 

:$hrred ·tbr- 30 it~inutes, tbH!::$'<-Ved by C{hlHng to 52 ''C fm" Uw uiklitk)n t1f .f>ATSE (14 vd) 

tJvtw45 mirn,lt~s. On a,ddHion of hvo Vt">h.nne$ of on-solvent, precip.ltation was. ohs~rv~d, 

The rest~ltunt slu:rr:y was then alkrwt.xl to cool n:aturaHy to ;:~.nibient temperature followed 

by cooling to (}-d °C with an ke/-<,Vater bath. The pr$cjp!t;'1te was h~ol~ted by vacunm 

11ltraticmj mul the fitter c.~ke rinsed '>vHh ice cold ~·1TBE (~ppmx1rn<li:dy 250 m.L) and 

dr~~d u~der vacmrm ~tt 3D '1C thr 38' huu:r~ tc gt\··~ <llazo$ide choline ~·dt (3 502 B g, 97. 7'N 
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yield) ~.s <.t wHite "ry1>taHine $olkL Ana1ys:es by lH NMR. XJtPD. and H.PLC were 

oonsiste..s1t with the a.$sign~d :'ltl'\Wtm-e nfF~n-n'l B wh:H~ ma:i:nt~1nhig <~ hi:g.h ptttHy \'lith 

good y·:kdd. 

stirring ttnd h~Htil1g tq 55 tc>C. c:holint:. hyd:mxide (4.5~·'0 sohxt:k111 ~n rnethmwl, 2,32 L) \Va:t: 

added dtt}rn:v(se h':l this reactl~'Jn mixture over abou.t 25 hr with stirring, Th~ terr~peratt1re 

was rru:Jntainbd at 60 :±.:. 5 ~c. A,ftt;r addit.kn~ ofchcdine hydrt).xkle, stilTing Wt~s c"t.HJ:hnuezl 

for abtH.lt 30 lhil1. T'he re;:tdino mh:.ture \Va.~ c~arificd hy in4ine l D :micn:m fittratinn upon 

tran.st~:r to a ;tzwL ~actkm .Ha!ik 1:1:rtH~hm:ged \~•ith 2c.L pn~·fHtered 1'HF, in:to which '>Vas 

add~d l {),:c pre-filtered l\·1~'fl1f3 dtop\"''ise, 't'his reacH~)» n.1ixttt-re W*IS tmn~ferred to 

tmothet Ha~k \:vhich \V~~s then chatg~d \'\.'lth. an additi.on.a1 J(),.,t, J:!t'e·fHtcte:d MTBE 

dropvds~\ with adj!:-{S:hlJ:~mt of temperature to < 5 <)C aml stitring for about 2 ht, Diazoxide 

chqHne salt '-'~la.s.reeov~red by vm.nrm::n .filtration tn atl{J;rd 2. .. '724 kg (5W%} dbxoxide 

ch.olinc salt (99.$%, H.PLC purity), coufirrned h}'' l-H N.MR, lR,. and UV/\lisi.blc <'l.o..aly&ls; 
' 

dissolving 50 'mg t~f dia1:tndde in. ap:ptcxins.atdy 7 5 mL n1eh\yl d1l)"'i k~tt:me (lV1EK). The 

diazt:lxide/.l\4£K sdution )-Vm~: heated at 75"C on ant1':fhital l\ih~~ker to ensute ~us.~olath:m. . ·, . .. . .. . . . . -.. . . . ·- - - -· -· - . . - - . 

To the.st1h.rtioh \vas added appmxhnatdy2.17-m.L of{LlM hexan:mthyl hexameth~lleh© 

atnmoniun'.l h~'droxide sdution (1 molar {~quiv~JG:nt.) and th{} ,~o1u.tiou \:Vas: stirred at 75""C 

ihr an ~dditk)~a1 10 minutes ~:md. then tlooled to r<:.H>n1 ten:rper~rum at th~ rate of ~Ot>C/h, 

The solvent v,.;~~s removed under «.~dw:..~oo pNssur~, and dw solid ~wa.s d:rbd h't vacua at 

55°C m:~d 30 ~n:, Hg, 

ilia~'lxhie rn(~ta} sa:tts in ~t(f!.«~otm nr rH>n"'<igue(nJg ~'w1uHt:m.s in the pre~ence (Jfml alk~H 

mehl.t alko:x:tde, A<:~{}rding to the ~513 Patent, cliazmdde can he di~~olved in au .alhdi 

mf-~ta} sol~tbn, a~~d the ~alt obt~1ined npn:m tiVap<lmtion, Ali'>D d:>:> .... "'cribed is a method for' 
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ibnning sf~lts ;)1-om nml~~q~J;;.?ous m~ia \o\"heu;:in diazox:ide ~md sod:h.n-r1 trJ.(~ti~<.rKide are 

dls%lolvcd in dnhydrGtt"' tn*:th~sHjl ~nd the snlv~nt 1$ evaporated to obtain the- sodi:un1 salt 

ofdi<U-~·mdde ~s a ·whlk sctHd~ , 

by th~ P!?th(l~i des<.:.rib~d in the '57} p~!tent Sati p:rep*.ttation \Viii$ carried ;::mt in n.qu(~)U~ 
. . i . . 

m~dia by dis~t'llVi~lg dia;;~<x:o:ide ir.1a hasic.soh:;hon lM N~'OH, tolk~"<Ned by ~~v.a:poration of 

the. st~1vent <~solid \>;,'as obhlined <titd analy•~ed by XR.PJ) (X~ Ray Powder DHYr·a~::tkm) 
tlqd N.l'vfR. HflWt:l\.·'¢f$ this M~tly~i~ contintwd that the solid obtaine<l 'Nas: the di~~zoxid~ 

starting tnateiii:d and not a suk 

ln · ~nhydrcrus: .lw~than~sl in the pr@Se.:nce o'f ehh~;.~r sodium meths:n::ide c~r potassium 

nwthoxide ~m&$tlr:dnz th(o rtd'.><.tm:~e ~t60"'C fbr l5 min~t~s. 'The rni~turf& \vas then COQled 

tQ roon1 tempt,rature 'While stirr~{L After ~rppm~Khtn~te1y hV'O htR~f:l;, ~solid w~s r~c;ov·e:red, 

it;>(ll\~k~d by f11~rath.m~ nnd dried h1 v~cevo, An$lyds hy XKPD cD:n:fhn'l.ed that the solid 

oht~ined \Vi!.!$ the.diazoxlde St<uting tnat~~61~1 ar~d m:.1ta i>~~lt 

using 22 diffefent cotmter.-ions ac~urding to the me~hods d:cscrib(.~j by the '573 Patent 

For ex.arnple, ho mg of d:h:t.$~tt<:ide :\vas d:is~olv·ed in 5 mL ()f ethan<l1 mKl ~tirred and heated 

to en$t.tre dissolutkm of tht~ dia@:~ide\ T~.:J the stirred solution was added approxi:matd:y 1 

n1olar eq~l:ival~nts cfsodh.m1 m~H~oxh:k 'T1K~ solution W<:iS stirred fur ~rpproxirnatdy J0--

1 S rnhmtes at ?{l'C~ and ~ookd to WtJ.rn ~tm:rperatu.~ for apprQxima:tety 2 hnur~. l'he 

rcst!INng solid:pri~dpit&t<.~ ~::vas ctmcenttatt:.x! under a nitrogt~1 stream, and c~')11ected by 
( 

filtrath:.)n, The product \:V~s dried in ·w:tct.,!o ~nd an~l~:lzed by XR.PD, As sh\Nlll in Fig~xre---

15., XRPD Qf4~e :sQHd~ <::~~lkcted from th~ :$odh.:un m~thoxkie ex:perit.aent, (<'!.$ weH ~~ th(l 

Sool:kh C()Hected from the tK)tassium meth!)Xi&l e."{.perhn~nt, '<\i'hid) wt~s nm tmdm' s;imilm 

conditkms),. :revealed that the solid was the dfazoxide stmi.ing materiaJ and tha.t nc scdiu:tn 

or pt)l:a.:sshm'l saH \:V-aS}Jrtrp-om~d, T:n: .f>'igt~.re 15} (a.) is H~e: XRPD pattern of &·ee form 

dia:mxidt-;, (b) is: the XRPD pattern of the product of:pota:llsiu~n mdhtn;:ide in me:thanql, 

a,<1d (>;:;) is t1le XRPD pa~te:rn of the product ~:J'fsn4iu:m methx~xide tn m.dhanoL 
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explanahm< for the tbihtre. to pr:q:t<~fe dia:<~oxi:de saltij by the meihotls ~;.rf the ; 573 Patent 
t 

{Li::,,, ·in t1R~:pr~senc~l of aJc~h:ols, e,g,., rneth~~no!. or ethanol), is that the ak\)U{)l may have 

an effuct t1n Hie stability of the alkaH sah'8 of diazoxide, Thls \vas su_pportt.xl hy U\1' 

spectnJ~cQ:p:Y imaly~i~ of alkflli salts o fdiazoxide (sodb:m1 and potass:i1.~m), B:()fh !11e 
' 

s-ndiurn ~ncl fX:)t:,assJum. salts of dia2:oxi<Je \Ve.re S}<trthesi<!ed by reat~ting diazoxide \vith 

NaOH m:KO!{ in.l'vtE:.I<., Ekm~r~tat~t1aJysis, 'N1'vHt and XRPD cotrfirmed that the salt$ 

Ut;(m disst:l-1Qtkm of the st..xlium .t:rr lhe potass.iun1 s;:1.$t in acek~nhdh:, the UV , 
spectruxn sh(~\rs a shift into the ted reg)(m of the spe:ctnn:n fhr th{: ~~l.;<;>; fh:n11 

~~ppro~imMeW 26S nrn for th~ fi\~;;~ fhrm of dia<:~oxide tc~ ap:pr(~><in~ul.tdy 298 mn: .f~Jr b(>ih 

fh.¢: pota$s:h.'H1l ;and sr~dhml salt (see Figt.tre l)., Shnilarl:y, tilese salts (:;tU'i be stablJiz~~d in 

aqt~eo~1s soJutions by ele'vath!f:~ the pHio nhove 9JL A sh:t~ilar sh.ift h:~ th~ absorption 

nmx.h~Rll1S- at P;H fU1 i$ m~itt:u.:r~d trsi~tg UV spectroscopy. Sttbs:e(p.lent adjustn:~ent Qftht 

p.H from m:e,s:~th t.~im 9Al t!(l less than tL£ r~suHs in lhe hydmlys-i~ of the salt as me.asumd ........... ·: . ' .• . . • ' .' ·o;- • •. . . .• • 

h;<<!' the r<.:l~~w~ty of the U'l ~lb:so~vtknt palte:r:n t~fthe dhr:<~oxide it~.e b~se l)C.\~ Big~.n-c 2)- 1n 

contrast, vvhei)tthe .s;o<lium at the t!>:Jtasshu11 salt is di:SS(!(ved in m(~n~a:noL the tJV,·Vi:s ·. . I , . . . . .. . 

spe:ctnlt~l <)f the s~dt w~~s id,mh cd U.l fb~t ofth(~ dia.zox:ide. stactiing tnMetbl.,. (s~e Figtw~ 3); 
< 

·with the .S)'~~1t1le.sis .of MkaE sahs of dhzoxide, 1t1 ~l.ddit}o:n~ the tes:uhs: .~hov;.' ttn~t isohttkm 

of an ~lka.h metal S$.\t of dia4oxide (t:it' any otl~r sah) in the pres.-en.ce of an alcohol,~ sudt 
' 

S£<.1~ fonnation with dia:A')xkle w·as ~1&.1 attempted using acidic counter«k~ns,. 
: 

sqch ~~, for exl~.tnpJe, hydt~.•~hbric ach:l, rna.kio add~ :srdl'i.ni"· $tcid. tibospl:wric add~ 

;:;tdf$mi~. acid, <~cetk add, citric az;i.d, hwtk acid. tartaric ach:l. maionk Hdd, 

~~rH~tht~ne:suHl::m{~;: ttl':.:id, et~mnesuJfunic &tid, benz~.nes:uJfu:nk add, r;•~h)hle:nesulfonk acM, 

c~ych:)lwxylsutf\.ttlit ~~;c.ld., fn.n1a6c acld, lw· .. m~.ok ~cirl, :tuldecylenic ~dd, :salh::ylk acid and 

qulnic ~wkt flOv .. ·~<oier. t~o ~wH fotnmtion vnu; t.~b..'wrveil Jh:r any add in ~wy st:1lve:nt 
~ 
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he~~tcl to J5'"'F· 'fo a !;ltl:rnxl sohrtl()lt \Va~ add~d, ap_ra:on.httatdy4.65 mdar ~quival~nts 1:.1f 

HC:j, The rea~ho:n q-rixtutt. wm; aHo,ved to Ct;•Ql tl:.:< too·m temperatute R1r appmximatdy 3 

htntr:Ss vdih no ptedpHm-ion fibserved, Solvent was- r-emov\.<d in )··t~cuo, The re.%!lting 

solid >vas ari.a.ly~r.ed by XRP'D; and the ohserv~d XJtPO panetn was cons1s:f(~nt w'ifh th~} 
' 

fr~:>1:.~ fonn diazoxkle starting material. In aH G:ase~, the attmnpted ~ynth~sis of di<\~~::dde 

:~mlts fi~m-:n. ac:i~ls \;•.ms '!;lrlS1.l:CGessfi.l1 in. .:dl sq1vent1l attempted, 

l 

4. 4. P~'e/.7<-'tt'il.timt ofSalts r.?l (~mq:mw1ds q{FrH'f?WlcH~ v::. VHl 

' 1 Mi47j Thp d1lorkie saH of J.·ttnlini':}·A~lnethyl~l ,2~4'"ht.:tMothiadiazf:n.t.-1, 1-dioxid.e ~.s 

prop~reu dissQlving approxin:u~tely .300 :mg (1.4 nunl:.ll) in 45 mL <:w~tonitrile; T'h~ 

rtrh:.h>He is h~at~d to ~q,~pt-oximatdy 7s«c ~:ncl stirred h~r 30 :n:tin. 'To the sti.rn:~d s~)hxtkm; 

ap:_pn1:K1ma.t¢l>~·1:rnnlar equl•-i:alent crfHCl h added drnp>vise, and stLr:red tbt 

apprt)Jtimatd)~ :10 win at75~(\ 'fhe mlxttlre is cooled to n.)$Jl1l t{lmpentturt.? .:.md the 

solve-nt is remov~d lJnder redttci:.~t,:l pressnte~ am:Jxdlngth\e d1loride salt as a solid. 

frreparw di~~t~1ving £~pproxi:n1at:ely JQ{; lt:lg (L4 mmol} in 45rn:L a:cetonitrik Th~ 

mixture is he~ted to a,ppmximatdy 75"-'C~ t~.nd stin,'&:l fqr 30 :rnit!, To th~ stirred sohrtk:m., 

npprcr~in-wtel)~ 1 rn~)hr cquiv.~lcnt Qf NaOH is added dropwlse:, i~Ri stitred fbr 

a}1ptoxiniate!~y J{l n1in ~~t 7S"~c, The .rr~ixtu:r(;: is ~::oohd ttl tOGl1l tertrpemtq.rc and the 

s~~lv~•)t is n~rnbve-d ~~nd("?r te~'hlc~d pr~s:~-ur-e~ t~.ftotdh~g th~ sodium ~W.t ~u~ H so Hd. 

(XRPD); lJV··Vis sp~ctroSGOPY~ ~md NJvfR. AH s~ctra: w-er--e co:rnpar:ed <;.">'ith the spe\::trtt t~f 

th~ fre~ .forrn diazoxidc (Le,, nc~ot ~ S<'iH}, Dwtbrential 8C<\nning caJorime:try (DSC}, themml 

g:ra\<imdric anaJysis ('f'GA), FTIR (r'm.irier trantlfbtrn :infrru-ed.spectr'!..'scopy), NMR, tJV­

vh spectroscopy and moisture m:Jtptkm analysis were arsu perfnrrned.. 

5. J, E>.perhnetJtai f.7·oceds-tr"«s 

[(}550} DSC <'Umlysh:r w·ere et:m:dl.l~.ted \·•,rith a }..kttlet 822 D8t\, by· rneusudngthe 

an'lQlmt of ~nergy rdew:ed hy a sam]lk"-1 .a$ the smnpie ''vas heated tun.n JO''C to be:t\v~n 
' 
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det~rrnin~tlon -ofrn~.Jting pt!hlt t$mp~mturc and Jh~ heat ofmelt!ng; nu::~'~lsu:rement ofth~~ 

glass ~:nrnsiti()n h::omper~tnte; curing a:1:1d c~y:;;Ja"llizatitm: stnd'ie$; and kientiilcatkm elf phase 

tn~"lstbnna:tiotls .. 

'fGAn1~t~s:urem~~nt~ 'Ne:r-e .c()J1du'-:ted with a Mettter 851 SDTA/l'GA., hy 
~ 

m~s),.n1ng wdig..~t tusg as ~t functkai of il:~.~:~r&:asing t~l'tl})e.tafulx~~ aH the san>pks \lt(~re heated 

fnnr~o3o~c to 230'~'c at a mt~ of lW'C/min. The TGA. can h~! ust.~d to aw:dyzt) deabsorption 

£u1d decon1pm~Wotl bt~havh.1t, (:~hMact(~lize tJx.idation beh~'l.ior ~ s~t ln.n:twu:t ot conditioning 

pamn~wtero (t~rn:perohxr~inlmp rate/Hme), and det~;.w.mirw: chemit:al conlpQsitkm, 

K~~ 40 kV$ 40 l!ll\ Xyr<ly tul;i~. '1ne diverge.rtx.:e and st~~!±er sht§ were l JJO deg:, ~nd the 

recehdng sHt·w~~s CUW mm. Samples \:Vt";.re contit\~m~~sly s~<:amscd at a range of3,0~45.0 

deg, '<vith ~step size t:~f0,Q4 de:g., at a.sc.M~ rate of2 deg/mhl, 
' 

Niooklt Avs~dr 3'70 ~~vitha. Sttn.wt Bn:du:.nnH;e AHeltUated 'Total. ReHecti'-m (AT'R) 
' .. 1Hm:htn~nt tpompre~sed sampks were .analy<~ed, with wtrtw::t:k~n"" n~t }1.1.ckg.nH.md norse 

bdngrri.ad~. tJ~'jng~fhc IR spectrum,. Gh~mlG-'-'l~ hom:ls a.'nd the nl:oleG\th~.r sttu:ctvr~ s::.~cf 

t:n;ganjc t.':>,?mpptm.:~~ C$.!1 be M~nt.i:fic~:t Attemmtt~d total t~;.tJtx:ta.l~C© (i\TR}alkn;v::; J!x t}K~ 

$l,n~tysis Qfthin tlhns, {Jrg~mi~ and lnorgan:h:.\ in ;:l.re.as as srnan as 10,.15 ~~iicmns, 

{0554} Ntwkm· !\-:fag:nedc Reson<!!.rl~;;e (Nlv1R) \~l<l.~ f.K~dbrrn.ed ¥.>':itt.l a 400 ~A:Bz Bruke:r 
l 

Ava:n{~e with a 4mm CP/:11.-tAS fl'-X prob~:~. Acqui$hkm of 1H NMJt spectra \'<·<~re 

J>>estbr'tned byptklng beh:v~en 5~ ~ 0 rng ofth~ t~ampk, disso.lved in a.:pproxi:m~t.t~ly (t7E mL 

(l:f DMSO .. du,; Spt~dra V:.<e:re m:.~ui:rtXl V\>'hh either 16 or 32 scans, using a pui~e d~la:·· of LO 
I 

sec .. with a r .u~ {J$ec (JO~) pu.be width. 
~- . 

pH hetwt.>:e!:t2'L6 and :) 0. Sp~ctra \Ve:re acq~J:trt~ iH~t\;v·t~·'::n 340 and 190 m:n, ushlg a 1 ~n 

path 1ength "~'~th badq~;rot~tid C-!~rNtct:km., 
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eq~iHbrhlrn v+~)ght \'\<'~$ ~-tl~clJed, Of tbr ~ ma:,xhnm:n of 4 :hm;rs. Sat:npl~s \Verc tt::ien 

::mbjecte¢ to ~m iM~therrnal (25i"C) st.-..an from lO c- 9W~·ch rdatiV'e hmnidjty in steps of 1 0%. 
. ! 

The :s:atmpl¢s \Ver~ aHo,voo to ~quHihrate to M aS}''nlptoHt:; wdght at ca(:.h F';int ibr :a 
. : 

trH!~~niutn ofi:l hours. FoUm~r!ng absorption, a d~~St)l}}tkm ~can fmrn 85% :relahv~ 

htm:',h.Hty (at .ZS"C) 'Nas nm in $leps. of NJO%·~· again cllo•wing a nu~rxirnum f"Jf 4 hom:-s fm:· 

the s~ml.ple:s ti;l <::.~q~lil1brate, Tbe resulting. san1plcr:; ~dh~ de&xption were dried at 8.0<->C tb:r 
~· ·' . 

~wo b:.i!.lts and m~aly1:ed by XRPD. 

c~1cdan¢try· (l)SC), thertnM gravhnetric an~ly1:~is (TGA}, moistun:: sorption, ~ H NMR;., 

FTtR and lfV::..vls $;pec.t.t~x~copy to provide a basi;:Jtne f(w ~-~>n-sparison \Vlth the saHs. Free 

tbrm diazoxlqe is highly ctygl&llhw, hs shmvn by th&'~ .XRPb J:H.ttt~rp:. ($~~ Fig~lte 4(a)), 

The DSC sh'O\VS a. hlrge tndothennk ev~nt at 33{r'C, and TGA. $h{H<VK that the frq~ fbrr:n 

<Jf diatox.l.tle is anhydrtYus, \vh~n~ diazox.We shm.vs no v,'d.gM lossbeh)w 2Ni'C, and a 

w~ig.ht toss of only 0 .. 2% he~ ow 23.0;;lC, M:oisturu ahsor:ptiqn ~;fthe fh~o fonn d:h~,$O):ido 

:;;hen:<,·~ thl(.: :t:m~\e.ri.;;d t~:~ he n.on ... h.ygn::>~;popic. Abson,1t!on ~f\"{ator by diazoxldo was t:o~ted 

~~t bef!-.veen n- 9~)l;.,& rd&d'lle hmnidhy (RH) at 25'"'C. shO\\:'tn&t~bsorptkm pfapprt)Ktmatdy 
' 

lt04 wt% at 60~;t; RH and 0,2\J we~;., at90%r RJL Th~ molecule does tH)t form a stabk 

hyd:rate, as shown by the Mck Qfhystofesis. dudng de~oq,'1don. AddHksn~Uy~ the XRPD 

patt~ml(w th~:~ diaz.c!:~:;:ideb~foro at:,.d ~~fter \~bMnption ofv•lakt :indicate lhe sarne crystamne 

fur.n:'L 

aqtleOti,.<\. :£<~hJt~tm $h()W ~ M1a.x. at ap}1m:ximatdy 268 tun, ln <tC~to:n:itri1~ fhli::· Xrrmx \vn_s. 

264 ttm, dernon~t:ratbg a ~rnaH ~'olv.atochrm:nic ~hi{"t, ,-\;> sh<H"<~·n in Fig\lte 2~ as pH 

im~:t<~as<~d the hn~x also incn.~a~ed, fhnn apprs:rxhnatdy 265 :nm t() apM'(r:-timatel.Y ZBH mn, 

due tn a c1m.nge in fhe ekctn:mi~~ t:Jfdv;: mni~·CUkh 

degnJ.datkm ~lt)der th~rn-.~11 stre~s. Sarn:ples \Nere heated in a: dt~secl envirounwn:t~ 

prot~cte-4: fron:} ligJlt, at (iO~c. ±br ~wpm;dtrwtely 14 days:_ The diaztndd$ .scho"v~d no 
; 

c.qnve..r$k~n (}l' deg::t:ttdatkm .at 7 dayt or 14 days. nb.:~oxid;e sa:n~p1es ·w~"e fl)tm<l t{~ be 

<x.msistcnt witll. the ~t1*rtlng m~feria1 \vhh respe~t tQ XRPD and DSC. 
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' wen~ C<>ndut.ted t~>1 th<.~ free fonn dim::oxi.Je atn)om temp(~tatute,. in the abs{~tlce of Hght, 
\ 

~Jsing ~vatet~ i~oprqpylah::<.~hol, dk,'hJnmnldhi.H1~ ~nd t.ol@t~~- Approxhn~tdy 20 mg of 

tht: free fonn ~li~::t.{u:kle t~'<t'> stirred ft>r 14 d~ws. An;l1ysb by XR:PD, DSC atJcd HPLC 
l 

i;jtere con.sis~¢ht wHh the ~l<~rting rn.et(\dal, indic,;ahng. fh~t the fr~e fbnn of dia:zt>xidc did 
i 

l 

The XRPD pattem <rf the sodhun. sah of cliazox::lde w~as am~lyzed, sh1:.n.vlng the 

material to ht; crystalHn>i'.\ (Se-:;: .Figu.p;; 4(d}} 'l11e OSC ~m.aly~:l~ t~~vt::a.kd a WKtjC\r 

<~xothoonk e\;'t'ltlt at 448~'c, Sm~H tr$:n~dtinns bdow· -40il'C are likely dtte to Slli!)pte 

iw!pt.wttlc.tion.s.~ TGA :~.ma:lysis sh\H'-'ed \vdght lot>s of 02% ~u1d 0.03~-··f., bdotv 120-oC\ 

which inay he the re~uh <.£bound sohlent ~vfoisture absorption per:fu:rmed from 0- 9{H·~ 
I . 

r•da.tiv{~ h:u.rrh~~ity at :25"'C sho\i<ted the tM.teriat to b¢ hygrn:sc-op:ic as the ~axry1pk 

del:iq~~e~ced ~t 90~~o re}l~tiveln.tmkhty. The ~m:nph:l absorbed Ll ""1}"& of\\<'atGr ~t 60%i 

RH~ and tt6 \{;t% WMer M 80%, KR HysJ(}r~sis \'\'a& ohscf'V(:U upor~ !:.l't~.mptkm ~tt 65 ~nd 

SS~,.h RtL io:dic~tin.g po1>sihk: hydr;:n~ .:fbnx:mJio'n, (Possible nyrl.t'ate tbnn~ltinn \v.a:s tlnted~ 

although tbt'i ~mnunt of water ilbS()~-hed \;'tK~s te~s thu.n 0,5 rnx.>te). 111 'N1\1R. showed a 

chernic;:ll shifl. h~ the :m:t~rrm.tk l;!.nd methyl ree;o~:lances ~:;rfthe socliLu:r~ S<~lt, as exp~cted. due 

ti:.~ changes h~ the <=l.Wfi.iah~ system, See Figure 5 show:ingt-U,<(ft spectrum fhr t.~e me 
funn t.'l:fdHu~tt~id'~ {~~)and tht;j s:odiu:rlt salt of tHuzcndde, (c), FUR sbo\'vecl expeok'X! 

d-sMg~.s for th~ sod1um s~!t 
\ 

; 

B1~rnent~J ~n.~lysis ofth~. S<~lt ii1diwlted that th&: salt W<ts: ihrm~d in a mdc1 of 

appmxima.tel:i 1: t, '.VHh the per!;.:ei.ltl.t.ge of St)dium being sHghHy bw· (ap.rn:oxlmatdy 

3.4%). Tbh~ dd!ci~::n<~Y rwty be due to matrix efft-Xlts~ as N1vtR irn#cat(;Xl the sample had a 
~ 

rdatiVd)t high purity~. 

Hl563J t.JV,·vls ms:::'-<lsur¢nt~nts in neutral $qtte:cu$ solution shmv a A-max of 

approxin:t~ttdy :.:t:ll n.tn, (See F\g--u.re l ), This vaJue is sHghtly higher than free font> 
' di;l:zo:dde {26$ n:n-1), tn <'iC{.*:mhl'ib, th~: .N:nax oHhe ~~odh.~m ~alt exhibits a. 

::ldV<lto<.mrom~c shift to a:pproxhna:te1y 296 :n:rn, (Se'~ Fi_gt.1:r~ 3). An i:r~crease in the pH (;)f 

the s~?h~tion. is'expeci:e.J to ptt.>d~.cH~-t~·a b;~thoch..<O·mk~ l'c'h:Ul :from <.i:ppwxhtlateiy '265 nm to 

approxhnately 2$t} nm. 
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h~lf.lk:r at tO·Ol~~ tempcratttr..~ S:how~d soh1bUity ofthe sodittrn salt of dia:zox~de to be LlJl ,. 

<h1scribed fbt the· true tcm'n: di<f<l:oxh:le ~;aJt and sh()wect the salt had li ttb prt"$p~nsity· to 

ch~~n}l{;;~ fbnn or de2:n~de (.)\'$t a n~riod ;:_,f 14 d<\".':S·. Simihu:lv, $lt\rrv studies '-Vete 
.,..,. . ·~ ........ Ji.. .., y".. .... 

(:ondl.>cted as ~ksc.rib~d for the; tree fb:rrn di.<=1z.oxide }n rt~hept~H>e, dk1lkm:n:nctlmn~ ~md 

h:th~elle shtHved n<) pmpen~ity ~::>f intt:.~r-cnttv~rslon. See Figur~l 6, w·herein (a) i;;;the XRPP 

paHetn fur th~ sodh:.tnl salk of di~xudde, {b) lt:1 the XRFD pattern {o:rth;~, aodiuxn *.>alt after 

the sturry study$ and (c) th~· XRPO of the fh~e fbnn of di~zoxh.k 

: 

ex6th~rrnf6 cven~s at 12:8 a:nd 3$45>(:, (S<.~~ Figm-e 7), Sm:a:U ~mdothenn$" >..we Hkely d1,Je to 

~~:unple hnpwiries €:)t the J~te~etH;~ 1:H' sohtet.l:!. TGA analysis s.ho'l--'i'ea ·wd:ght los~ nf 7, 7ft,,~ 
l .· . . 

beio~%' 2.2(}~·c, whi,~:h m<~Y be the result .of moisture sorption. ($e(;~ Figure 8), 'th~n:retic~ll 
l 

\'V~~lgM lo~s f'br ll r.Mtmhydr.ate of the di(!.zlndd<.~ sah H 6-61·~- i\tloisture ah.soq,tfon 

perf(s:rtn:t;d from 0 - 90~·o tehrhve l':n .. n:nidity at2.5'.'C thowed the n1ak'lt'htl h:) l::~c hygros~ol'~¢: 

as th~ sample 'deHquesct:id ~t 90%~. re bti ve hun:ddJty, sho'<Ning 3llL3 >'Vtt}·!l watet\ Th~ 

smn.pk ahsoiqed 5 .. 4 wt%~ of\:~,>ater at 6(}~'~ REL Hy~ter~sts \1>/tlS obs~rved upon d{!SOtptkm., 

how~ver tb~ njateda1 was dewrn.1in~d to h~ a hetnihydrate ftotn.Q -· 3t)% RH and a 
' monohyclraw i'h .. •rn 35 --- 7 5'H~ RH. XRPD ibllo\~·ing the de~orpf~on analysis indicated that 

the sample lH~d s:Juu~g<~d to an <;J.lter-natt~ c:ryst<)11hw. fbrn"L ~H NMR sho'<ved a iihemkal 
' 

shH'i:ln the <lrdm~tk and nwthyl r~~Km~nCI3:5 ofth~ sodium sah~ as t-:.,~pect~l dt~e to cha~:lges 

to dv;: aro:rnati9 sy!:lt~m, (Se~ Hg,~re 5 sh~J\•lh1g sper.strum elf the free fonn di~:tnxidc (a) 

and thtl Pota.ssium salt ofd:i~zoxkk~ (b)). F1IR shnwe.dexpected changes fur the 
I 

pot~tSS:h:l.:tn salt:-

ratin 9f approxin"Satdy l: 1 ~ whh tl1e percentage t~fpot.n!3zhun be:!rm .sHghUy Io>v 

(approxhr:r~.ttdy 1.6'%). Thi$ detickmt:;y~nay b¢dwek-. matrix t~ffech, asNMR indic,att";d 

the $atnph.~ had a :tt.'*l.:~tively high parh:y, 
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ftl56$} lJV -•tis m~m~uvurHmts of tl1e potttssitl:rn diaz~\)\:k:k s~~1t in ~J;:~u.tt~l aque-ous 

so\u~iot:t sb(~\v; a ~l~~~ of appro~h:rt<\tdy 265 nm,. which ls equiva1~l1t to the dia~~o:xide free 

torn:1 f...'Si!'l)(< (Se~ FittU'¢ 1, lrt acettYtiit1il~, the ~~i>~ of d)~ ptrtassh:ml s1~lt exhibits a 
~K+nJ.tochn\P')tC shift to ~q:~prt~xirnatdy 296 nrn, (Se~ Figure 3)- The pob.ssium salt \~.cas 

used. h1 a pH d~~p'endency study and shO\>;,'t'id fn>lt hi.~teK!$ing the pH. ofthe s\:>lutkm retR~lted 

in a ba.th:t!Ghr,nr:dc shift 0:fthe (\n:~~ fhm:~ apprnXinlate1y Z65 :n:m to ~pptoxim<'ltely 28{} nn:t 

{n569] Solubility me~:suren.1entS.)Xldorrned at f.lH Z~ 7:;- *.uHl12 in 10 mM phosphate 
.! 

tn.1tTet at nl(Jnl tempen~ttn-e shov/ed solu:bHity of the sodh.tm sah ofdi~z<.n::kh.~ t-o be 9,9 

mg.hnf,,, 14,,ll:hg/mL and 4;3,{} -n:~g/rnL, r~sp(:ctiv~dy, 'the j'(ltaKsium ~aH di.splayed greater 

&nlt~bHHy than' the fr?e fhnn dit~:t::Qxidt:\ and dzmJtmstmted sin.1H$£' so1ubHity t~l the sodh.ml 

di<'J.ZO»io~ salt; :tb§ .XJtPJ): 1)~1ttem of :S(lHds obtairH.!d l'l..t1:~.r· the so1uhili~y 1malysis indicaH~d 

tl~~rt the l:J.Otas~hml ;;;<~h tu~d chu.n.g.e.d back: to the Jhte 1\!t:l:Il d.ia.z~1xid~ rnaterii:\L 
I . 

aft~r 7 and t4 dAyS sh(}\:vecl m~ique pe{tks. ~s compwed ·wHh t.~e pot~tssium salt i>t<~rth:lg 
l 

rnater·i~L Am~\y;;;is by IJSC a:fter 14 da:yi< al~ sht>\V'ed tmsqneJl¢.3ks: 4s wilL kh>ing a 
; 

gr~d:ier1t are<1 p'etcs.mt <'!S~ay, HPLC did n6t sbthv .any s.igrri·nca·nt d~-:g.Tadation offh~ 

pt~ttl;S$l unt salt." 

·> 

Slurry shu.hes \:\,'f.We CQs1d'Q.cted OilS des-crib~ for the fre<;~ fbnn dhl.<':.oxide in l:k 

hephme, dis:.~h1(~f<)rnetll.a:ne and toltlt:.~ne: s:ho>..~'<~:d no pmpens:lty of inter~t.¥.)n:ver~ion, XR.PD 

~naly-sl.s t)f~atl\pks $:tlef 7 and 14 days shoo,ved uniqne peaks shn:Uar ttC\ those ob~erved 

>,:•dth the fl:~etrmH str~~sst"!,ldy, Sef. Flgun~ 9~ wherein{~!) ~s the- XRPD pattt<.nl of the 
' pot>:1Ssimn S<:~h of d{azQxide, (h) i$ th.~ XR1)D p~t!ern of th"-l pot~s:iurn salt of diaxoxide 

atkr the sh:H'ry study in tqluene~ and (>t<) thtl XRPD p:<lti~lnt of the potassium s~lt atle:"T 14 

d~t}FS of th~ sh.lrt)'' stmly in toluene; An~~lysiZ> by DEC after 14 d<.~ys ~h;o shmved unh::p.te 

p:~aks <.w <X~rnp~red with the i!ltwiing material. H"PLC using a gradit:nt area pete~nt m;say 

did not sho\V any si,gnificant d~gr~d~n:k!~1 afl:~ the study, 
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exotherrnk events ~H 16T'C. (See Figure 11}, A stnaHtT endothen:nk ~-V1:mt '\Vas <:~e<.~n at 

115Y''C and. is likdy ttue to sm:nple hnpnrities CH' the :pt·est.-~:n.ce of reskh:w:l solvent, TGA 

a~i~lysis show;~d \vdght fos$ of0.3~{, bet~ve!:O:~n !00 and J._i0°C~ i,>.thic'fl tt1ay· be the tt:lsutt f.}f 

resitlua1 solvehts:. (See Fi$ure ll).. %vioisture abso:rption perfortnoo fh;rn 0 ···· 90\% rt'.:k~h\te 

humidity at i$"'C showed the tn.at\~ri'~ll l:{> be hygmscupic as (he s;:ntl_pie i$bsotb!i::·-d ovet 

28!5<·~ at 80% re!af! V¢ fH.ltnhtlty, <ln.d ddique;:.:;cd at 90~·!_, RH, Hy.i:>-teresis W'a:l> not nchsen·'t~!d 
., 

U_pt\ri. desorpti~Hh indki~ting th<~ chdin.e salt doM not ti)rrn a stahle h;:tdxate. 'fht XRPD 

pattern fulkrw;iug the desotptit~n am!lysis i.ndi(:<~t!:~ thllt the s.m:~pk hlld ch~ngedJQ an 

altema:w GrystalHne tbrm dt~riltg th(~ hydration and s:ub~eq~Ient (k&o:rptimL (Se,R': figl..l:rc 13 

{<i)} lH Nl\4R.\Na~ COltsi:.~.tent \·liith a l:l rnob:rl'<tth.:> of dht<:xndd$ to ccn .. mt~:r--km,, and had 

!he expct:.t.ed differen.cc~- in the ~he~nic4 ·shift -nf the aromatic and methyl rt'l80l1.artce.s, M 

r:Xt)ectd dl)e to th~· change in (h~ to~al etvvin::mn'ie:nt ofthe tu-om.<.tbc system (h.!e to the 

presenc"' (>t the choline {:-<:)'tH:'fter:-iQs1.- (See I~igm·e J 4 (b)), FTJR sho>vt.~ expected '~lwng~ 
I .. . . 

fot the chqhne f>~~tt, t'!hn.U~tt to those ~(X~n \'<>'ith the sodimn ~nd pot.~~sh.un !>alt$. 

t 

!05731 l3l~menta1 an.al~·~<:;L~ ofthe cholin!i.~ snlt im'ik:~tted that the s<.~tt "'v~s~ f~:.wrm~:d h1 a 

ratio tlf $ppro~imatdy l·~ 1 , This h.; ~Consistet1t •vith Hi-e- 1 H NM'R, 

show a AmM .of approkin:l~~tdy 268 mn, wh:kh iSc close to fhe t<n1,'tx thr the dhtrJQxidefree. 

tt)n:n of 2(!:5 nm. Jn ~c~h:rnit:rik, the A11'1"'-• of the choHne ilttlt exhibits a sethvatz~~-hn:m:d~ 

~Mfl tt> ~ppm:xhtlatdy 29-6 Jltt:l~ ~.v'hieh is ~(lnsist\!nt vthl} d~e s~Hiiurn ~r~d pot~ssium 

dhlZO}{ide salts, The pob:$:sium salt ·~vas us~ in a. pH dep~ndem:y stndy r.-tl:lod shn\V{~d that 

incre~;:;ing the pH of the ::~nlution rt.\"S:ulh:il in a batlmchromk shift .ofthe t;..,,,.:< th:nn 

appn;rx::imate~y265 nm to a;pprwdmately 280 nm, 
I . 

httffer ~t morn.; temperature sho\ved ~olu.bUity of the $odiunt Bah of dhzoxide to be 2&.2 

mg/rn.L,. 41,:5 n;swn~L ~~nd gre~:ter than. 293 rnglmL, respectively 'l'he choline S<'l.H 

di$p!ayed grt:-:at{~r sohlbiHty tha·n ttw fh::e f(n:m di.a~cndde a:fter beh'lg .allmved to equ:Hihrate 

fot 12 hours, ··rn.e XRPD patient ofthe S>')Hd~ oht.a-i.ncd after ~he Slih.1biHty· "$nal:-lsis (at pH 

2 .:md 7 only} :indicate~ that the d:wH:ne Sl:ih had dJas1swd h"1,:k t'l) 1l1~ f:re~ !\.')tT.n diaznxi-d~ 

rnatedaL 
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th~n11M stt'es;;; wet-e C·OfKl~>cted · ~s dt:sc'ribed fi.K the fn:;~ 1bcrn d:ia.;;oxide salt XRPD 

an,alysis IJ:f-th~ sa.mpb ~t:ft~t 7 ~md 14 d~ys showed an XRPD p.~tit~rn consistent with the 
~ . . . . . . 

sb:tting rm~ter)Hl; a~ \~'en as th~ :pn.:set)~.x~ of addHkn1a~ tmiqne peaks. {'h1ore uniqJle peak$ 

v;~en;:: pr~~ent after 14 d~~ys than att~w 1 days), Analysis b=y DSC after 14 days did ntJt . . 

&h{)W ,any dgnif1ctmtdif'ferenct:;, wilh a.. s:maU tmdoth~~rrn at t 176 C ~nd <:l brge t::ndo!hen:n 

at i 68cc, Hnitiat nsc ~ht~tvd e~'l.Jotherms at 11~Pc and a brge endotbenn at l6T:.'C), 

tl81rtg a grarHt~n:t areit p~:n~ent a.zs~1y, HPLC did not show nny S:lgrtLfican.t degr-~dati(}~tnt 

the ch{lli.n~ sa!L 

{0577J Slurry studies \Ver~ ctn~rh.wted ~~s: deS\:lribed tbr H1e th:.~e li.wrn. dha;o~kte in 

~1~hepta:ni'J, dkltlort)methane ~nd tnlu~'he sho)ved no p:rqpet}s:H:y tJfin:t~N::onversbn, 

XRPD analysi's of s~mptcs after 7 and l4 days showed signal as.~otiak.d >,:vith the s.tw-ti:ng 

rm~k~d~d, with· fl>::hJitlona1 u.niqt1e pr-akE pre$es•t, {See Flgu:re l3 (c)). ".the XRPD patte-rn {Jf 

iih:rrry ~tudy smt1.pks ftt:nn n,-h~ptnne }JhO\V(.>d s:ig:nnls asstwiated With the statting r11ateda!, 
. ' 

di>jht()rt)meth~tle and. to1u~n~ W\:~re consistent "~Nith spectra obtaiw:~d after the the:m1.~l 

snidles. and the rr~>)isttlre snrpfion: analysis-, Am~tysis b:y DSC after 14 days rev~aled a 
i 

snmH ~ndoU~e~rn ~t t 09"'(\ and.$!. rnajQr endoU~el'in at l67<>c, HPl,.C using"* g:rm1itmt an~~ 

per<:t:nt as$ay pld not sho?.< ~my sigu.U1can:t d~gm<ihrHon after the study. 

Dkmrrnoniu.m llydn:x1;.ki$ (r!HDA.l:.lfl) 

The X..ft.PD pattern of the HHDA.DH salt (}f' dlgzoxi!:k "\.VAS ~rwly~t~1, showJn.g 

the rnakrl.uJ to be ;;I: ~'-rystatHne soU&, (Se~ Figur~ 1 {}(i:.~)), ~:ntegr-.::1tion ~xr the 1H NMR. 

spec:tr~ v<ta:~ con;<;istent with a 2d molar ratio .ofdiazoxide to <X:mtrter-ion (wh~rein the 

HHDADH C{H'!nter.,fon is di,taknt)~ and h~~(l the ~xpt.'\Cted (liffers::nces in the chenri.(:{'\[ shift 

ofthe aromaNc an.d methyl resonances due k) fhe cha.ng(~ il:~ the loc~1 ~nvimtrment oft~e 

at'Om:Mk sy$t~'1 due tc• the pnwenee of: tht~ cholin.e cc~unt~r-i t\n, (S~e Figure 14(c)), The 

\lm.>; ofUle HH:DADB diw;ox:ide, ~a.lt in aeekmitrile meast.uecl. h~l uv:...vi~. is 296 nm, \>Vhich 

l.s (X)mdste:n~ with the: ih')..1ium, pot~ssium an.d <;hoH:ne di.'l.zoxide salV;l, 
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/>... $'l.m:q:n:~ry of tht.~ pharact.(:dz,~ti(lli of tb~ frtw :fom1 dia.zc~Kkk~ ~nti fh~ 

pntassitltn, St.~dil:~m, choHne and .h~xamethyl he..-.;;arneth:Yl~n~ diarnn::H.miunl hydroxide salts 

~)fdbzoxide ate prest.m:ted in Table 14, 

Talde 14;; s~,n:mnw,Y ~f Cb~n~etcdzatit!:n aud Solubility ft!:r- l)iazorlde- lltHl Salts: 

f T~;~t --·-rvr~e. rQ.nis l l,.nta~~its:~n 1
1 
sa~h.tnt . ··.· ··.l--r;'bolh~(;--1 Hirnkon · ! 

l l · i dia-..wxidt\ s~Jt di~~n:ddt! s~l:t l dinz.gxid~ l t 
! c ! ! ~ s.alt i. t 
r·x.m·o-···-···rci:):§:~~ill~:~::, __ ··:::t!:6:'i~illi~i:=:~~~::=:::::r~:~i~ri~l~~~it ..... ::=:::}:£!ii~~mi~~:::::t:e~i~~~li~i:J 
l l<"'l'lR i ct.1nsisl{'!ttt i con~ist~t'l.t l con::ds:tt~nt t cons:ist~nt \ NlA I 
~ nst: · · · ·rs:ln#e~, ............ _,rm~!'ifiple~ .. ---.............. l .. s1·;;·s1e ........... _ ... 1 t .. ·vo ·· ... ""' ........ -rN~i)~-------'--------1 
' . ' . . l . . ' l l eu\ck~rh~r.m at l ~1Ki9t.herr,m~ b~h:~~v t exotlmnn i endothenm;. l 
t .. ,,.,.,"'''''""''"''''''"1.}2~~9. .......... ,-.""JJ.llir:£: ...... " ___ .. _ .. ,~J ahf_i_V~_191Ef':......i.~·l0\V __ 2!~.:~ L~----~4 

tlV l:n ! · \ ! l 
~q~~~l:iU$ . ! 46S ttm ;265 mn \ ~71:tm1 j ::lM\ m~ j N/A 
~c_~t~~~tltf~le .! i64 nm 296rut} ____ ,_, ......... _i.19ftl!.'IE ... _ .............. t .. 2~2~U~'l! ..... -....... ,JZ~.§.Il.~~ .......... , 
'l'GA r <l%~ 7.7 (t'l.'!Cm.ohydnlte ! <l%~ <l~·i I' 't~ll\ . 

! 6.,7~-'~--:-----~---J .. ,:---------~--:-··~----·---------··· '"''':·'"'''"''''·""•''·""""" ····.·.···.--....................... 1 
·\\·{()b;tlu'e l non- I d{)Hquesceut ·- ! cld~q\1esccnt -· d.dkp.:.escel1t I NlA ! 
s~wptf(~tl I hygroscopic,.... h(';ml/monoh.vd.ti!H~ :pottm:tia:l .~ .. fHJ l 

1 
s~)lul)iiii; ....... 1 .1i~.i~~~tt~I~~i!§: .... +--·--·----····--.. ··--"--···':~----~"'··· .. h91t~Ltli:f!:~!1L .. ,l~}}'•te.r£~ls 1 N!A l 

l, .I·:i .-, ~i. ::~ 4 .. l 1 r ~ t~· .. ·,.< 'f' 1'~ /f."}·" . ~· ·1 :·-,.~(>'~. . '$ .·r ! ? 
.. P .. ll ... ,~ v;' mg.<m: .... < l ':!'.,". ~ng/rn~. ·. .. .. ~~. -'-·.' ·.,ng~:r.)'l: _, . .<,~~.~.- nl:Q:!m.s., . l I pH 7i~ \):.04 n;~:thnL ! 14-4 n~"ln:~L 18.1 n<sfn1L . 415mgfmL j l 
L~t!! .. I~.cQ .. , .. " .. , ... ;1&,nl~~L i '.f3.0 t!l;~/mL 4_~t6 m~~n1L ,_t2f.9} m~imL 1'-'-·-~'-'"_,,,,.! 

diaz1JXidt'l .:.:ho\ine ~~ah$ as ;eported irt Yahle 1 ~t Each tbte.ruJ.inahon w~~$: K~~tried otrt ~n 

dtlp:U~Jtt.\ slu~ying. ei'1ch. sample in <~ JOO n.rh& phosphate huJ1~r s.olufitsn, :pH 7.00, 

Lhap1l.cate sarnples .. ~..-e.re then titmt~d to pH 1 A) t~nd pll 8 ,S using ~ 0,1 N phosphrJric add 

solution, fd!o~'~d by siirring fur i 8h at arnbient tempe;rature, .Afh~r this tinw aH sampk~ 
' were ~:trtrift.tg~::d; and the supem&tant wa.~ diluted with m~1hile phase: (Me.CNi \-'\tater.), 

Soh.~bUity· w~~s~the,n obtained using ~l ~~~llbn~don GttrV§:~ ·f:'l:rt diaz<rxide by H'PLC mtaly$h<, 

!n Table 15, tliti term •'Diazoxirk~; it~ .th:.Hll.~; refer~ K~ the Jiee bas~ of di&'Z~xx:lde; the ter.ttl 

"Oiazoxide, chulh~;;,~ salt,. is th~ choline salt of diaz<Jxide as described he.rein; tbe tenn 

''Diazo:!dde~ d'tolhl~~ Sl.'l1t~ ttiilkd" refur.s to t.he c.hoHne :salt of dii'lzoxide which has l;Joon 

n1aled byr.nethods described h~:r~in, Tal)1tll5 sb.:nvs that in 1 00i.Ik1\4 phosphate buff:e:r~ 

pH 7, and 1.'\dthtltnttiQn ,~tHh (t lN phosphoric <.tdd t() a pH . .:s:fahor:tt f:L8 to tL8, sohlhihty 

is nota.hl.y ~upp:r~sed cotnpare'U to solubility at pH 1 (l ... ll , Furthermore~ tlw {.l:iazz)~idc 

Ex. 2002-0541



Ex. 2002-0542



6.1, Pot~'mmphic ;+,:w;<ru {:-sfthe Choline ,)~"llt q.f.<')iazo.;dds 

fLl' j; 1.)!'-lttit,.mSttYltiOn f'!/Pt·f:_~{.,<fJ..l'fJtitm (tt'Pf.}twnarphft; r~"fY'tH B o.t the 

' (?fWUtt~;~ s;,~Jt o._llJhtzoxidt.i 

A t...:L rtH.rnd bottorn fl<xsk was duJ:rged. -vvith ili<:Q~oxide {5 g), M~EK (75tl rnL) 

i:l.ri:d ch>::ttine. hydroxide (525 g J:Jf5{~ \vt ~{, ::1olutkm in '>Vater)~ and he-ated to Tl~'c, The 

~rixture ·was ~1kJ'>V.?d to -cool to appm;~im;:n~ly , .... 30 "'C~ and Hhered to re.rnove insoluble 

bro\.vn rt:'!:'rktue1:l;. The t1ltr~te 'iV~s th:m cun.c~mtrated up,ds;::r reduced prt::ss:nre to atfbt"d 

)'lt!io'>:~l oH~ -<,vhkh tv~~s driM ln vacuo at 55'~C a.nd 30 in, Hg w td'fotrl app:roxhtlately 7Js g 

as a waxy soli\:t The StJH.ds \)ren: d:ried fn vt.·u~~w at 5S»C ami 30 in, H.g to afford 7,13 g of 

the dwHne salt s:Jf d1~~·<ndde as a ~.::rystclHt~e solid. Gl~rnental m:t~lysis. T'heo:reticd; C 
·"·"-~'""'!>•' ~.;g· ,.,, .•.• l,. ~~T:!')-'l~'>,(, ".;r· ....... .3 rv.·4.~-~~l)' ·H:· -•-.o.•l)·' . .-.lk1 ~14~·-IJ. ~\)~1.1 .>''pc,_ n {.).tl·"l'~lt~·l:li:l~~· :~ h·_,,;,~. ,.o-, ,;v~s.>:!'k'·rl.lff.'..u: ..,_, ;,,,-t"!:/H~ .. :'l.::>-r~.?'\) an~ .h ~ ._ 0/i!, 

, 6.1. 2, C1<~1l:XU.!N~N'tatiotl (tf't.J~.«1 P(.)hiln&.tp.liic .Form B qfW~~ Cholbte Sa.ft: (~f 

Dh-rzoxJi.lt;? 

X,R}'~<D, DSC, and 1 .H Nh-1R A& shnw:n in Figllre J 6~ the h'lO idt~rtified pt!lyn:lorp:hit 

ihn'l"t$: ttfthe dtcilbe s~!t of di~oJ-:ide sho\\' .diH'erent XRPD patterns, See Figutt1l6~ 

wherein(~} sh~J\VS the polymtnl'tdc Fom1 A d' th~ GhoHm~ s~lt of dll;l.~mdd:c and (c) lihow~ 

the po1yrnoq.Jhic fl)rrt) B of the choline saH ofdiazoxidc, 

{0584} A~ sh-o,vu i:11 Fig~l~~ t 7, ~H N1'vfR nf the pn!yrnotl>Me Form B ofthe choHne 
I . 

~alt of diaxo.xide sh.:n:..'s 110 (;.{}®ge from the pol;>tno:rph~c Fo:rrn A, 

ch.oHne ~;§H or'dia.zox1rle pe:rfor.med :fttxm 0 -· 80~··:i> ndative l:nnn!d:ity (RH) ;:it 2:5""'C shmv&.-i 

the n1ate:rial tn'be hygroscopk< as ftu:~ san-1ph:~' ibsorb~J ov~r.14.5~·t at 70:'}<0 relathn.~ 

hurnkht)·\ ~nd peHqm.%coo at 8tl~·f. RH; ·n~e XRPD p~~1w.rn fnliowh1g tht.: ile.smpt:km 

~malysls indicated that the S<tm:ple re.fna'in.ed: in the F1.Jm1 B l::rystrd strm::hrre during the 

hydn1tion ~nd· subseqzwnt dt::s~n-ptkm, 

buffer at rot>m:tcemperature }lnow~~ ~oh1bHity ;;_)fthe Fot:m B cry~taJ stn~ct:c1re ofthe 

dK~Hn~ s$::lt ofdiaw;>;;jdeto be 32 .. 8 mg/tnl~ 80:.1 lll!v'mL ~md 216 tnglrnl..i. n.::.;specti·v~ly, 
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The XRPD pa,ttem ofth~ .solids obta.ined *lft~r the soh~hihty aJ-:taly?>is: (at pH 2 and 7) 

hldic-<lled that}>'orm B: of the cholhesaH ofdiazo;dde was stm present, 

\ 

SlwTy ¢;o.:;pednwnts \'rcre pcdl1m1ed on e~~ch forrn h:~ qetert:nine the propensity 

for <;::Onv~r$kn1 and to se~tch for possible new and/or unique ftJrms. lJ pon shl\"Y}'ing J~:oml r .· . . . 
B in CH2C~l2~ ;nNheptan(\ ~:tnd tnlw~tH\ fbrm ct:mv~rsion wt.u~ not rJbserve~:L 

l 

i 6: {. 3, D.-elnot<\#ration ofP:repan:'1,#on qf ~he PM}lrn-orpln'<~ l:(Jrtt~ A oj" thf? 

i G4.ohm;? Saf.t q(Dla.~!iKfct'de .ihnn .tlw l-'$o~'ymorphf{; Pon11: b' '?{th~?. ChoHm:.' 
' ~·-·lie ,,.( ['}<';.,,. ')~'' .;;: .• 
;: -~ ~~:o·~· ~~ .. ~; ...... ~·'/i.,'\,k~; ........ ~·S.*~'· 

diwzoxid~ \V<~S ttdd<:::'d t<J app:n:~ximately l mL {Jf ac~tone a.."ld hc~tted to appnJxim~~tely 

55i-'C, 'T1w mij:;tuN ¥vas filtered whHe hot ~md placed in a ref!i&en\tot (4°C) fut 16 hot.tr~. 

No precipit~~fe~\'\!as fl·bservett The st1lv~nt '-'Y&s ev1~pon~ted doW!} to drynet'ls t;siug a gentk; 

strean1 of nitr.tig~rL The r~suh~1nt soHclSc \~'<'lf.{! als:n dried in ·vact1o ~\t 1'0QlU tctnpcmtun.~ ~:nd 
< 

30 in, Hg_ X~D am~Jy-si$ showed the salt had t~o:nv-ert~d fro-ttl the Fonn B potyrnorph t(l 
' 

'.-t > .<i "'·'t.,-,, .,., _.;.,. ··•·i,'>·~ · -''•' ,, p·. <. .., .; ;,,, ~<'. ···•> ,< · P·~• a [>'l·~·/> ,. ,<' r,.,. ( i~J,} .~. .,,,~ ... ta~.,~.~'·' ,,..,a;; .• v.i. Q; ~n~, . .fN}'mo, pn~<~ • {U',t 8 PI ,.n,. ,_ .. rh'- .rua .::<a~.> ... ~. 
! 

Di··~·>y,;:xJ·4·-> l ~.,. "' .. \-"~'' 

Fotrn A is an ::lnhydt\:~us. c:rystanlne thrrn ofdiatoxidt chohr.1e, vtith an 
t 

~ndotherlnic <::y.;:~n.t ~lt artpmt<irn~~t~ly J6:5 ~c in the DSC (s~c Figu:r-t 20). The XRPL) 

pattern krr Foryn A is uni<rue compared to that of Forrn B m~. shown in Figur~ l t, FTJR 

(ATR) $pectfO$C.OPY additionally indk~tes dHlen.mce.>;; b~tw~en th~ h~vo tbrrns, 1H NMR 

anal_ysis 1tfttJrds a spedrtutl \~t>:nmsh~nt with diazoxide :and a 1; 1 mtit< t,f 
: 

~;:.ompound/counteriort. NI\-fR data als,o indicate tbut the mu&md::ic ·~~ll\'itonntent {)fthe 
' diazo;<>: Ide ~:l:trlHitU;re clmngeH twtween free and po!)''r:norph tbrm.s, ·~s ~vklert(.':ed hy .~ 

movemes'lt in cpernics1 ~hHt ofth~ aror,natk and :m~thyl prt~ton :re~onances, ln ;a>:ldit~on,, 

th~ ro$1:manc*~ 4t~e to th~ amine pt'<.)km is not observed which ~uggests dep-wtomltion in 

sci~utio:n, \\leightlossby·1'X1Ah k,~s than 1~h} IU1d maybeduetbt~sidtu~J st'ilv~mt The 
! 

t~rn:petature of;"'v*dght tos~ is at.K)\'\;: 1 00 '"C \Vhkh sug~eSt$ that so!v~~nt rmty have: h~ea 

bovnd (Le., sol?§ltt.~ material),. Moistu:n:.'-sorption .~ttwlysis: conducte-d at 25 >:.•c from n to 

80% RH (adsorption) arrd 75 to 0% RH (decwrpHcm:) ~llJnv~ fmm A to he u hyg.to$cnpic 

st~lld, ~:<hm,.ving 2A \Nt % >vat~r ~t 10!}{; RH, Th~ ~')'ample '>\-'~lS ibund to lu~ve ddique~ned 
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.abO'VG 75% RB, ln GQrrlpiiriJSOn, Fonn t~ is aJso 1~ygn:.~copk EU~d sho·w~d 7,4 wt % tV$kf 

~t :60~?~ Ril wid deliqne,'HX~d ~~t 8{YV<o· RJL XRPn analy"SlS fo1ttJ '»Ying ilK~ ttWi:3ture~~Hltpti(Hl 

experiment afthn:ls. a pattt.~ consistent \Vith ft1rm A. 8o1uhlUty studies conJ.h;.at.:ted on 

bttth fbm1:s at pli' 4, 7. ~nd l~ in phosphate buffer sho\Vtc'd diffurenc~s, \Vith Fom1 :A 
' ~<ht:r\V}l1g 28,41, ~1d >2'9-3 mg/rnL respt.>eHv~}y. Sol\lhiHty c;:,)nC(~ntrat.kms \V(tre 

deter:mined using~r(~'l"percer}t c~tlcubtkm.s ·with .FfPtl7 caHh:ra~ion .curves,. Sh~ny 

eKperiments v'{ere performed on eaoh fbn:n to detertnine ~'ropen.shy f.or co!Yversio·n and, tt~ 

see if a unlqtw funn i.:i<"H.tld he g~tt-enrted, Upon shltrying Fursn A in Cl-hCh, n--h~pt~~rJ#, 

and: !:d"Qen~., c~m\•erskm to Fonn B '~'.as cibserved :a:fter seven.~:hrys. These r:ez;ults·suggest 

that .Form A is .le$s thennodynmnicaHy sta'Me under the;-:;e ~ondhinn:~ than Fonlt 1'3 

a\)cording to O,£;hvald'.s Rule ofSh1.g~~-

61' :t Scre~minL~ fot' Po{WttOt',.Ofu{' Fcwms ofL'Jia<:oi:idh c:flohmJ StJlt. 

A pnlynH>J:l)h sci~rdng st~ldy M~ dia.znxide cboh:n~ sal! \"''a~ cofn:l\.mted Yvhh ~· 

series of cry~ta1Huttio:n and slurry t.-:<.rrtdltions., /\s described hereirl., inteHcoflv.{~rsifm. of 

4i~zo~kk choHn,$ s~lt f~1ffi1& /\, ~no a )'VIlS obscn·'ed du:r!ng this h:r•.·'~>:StlgahorL Bach . . . 

polyrnQt-phh} fpnn of d:ktzoxfdt\ tholint~ saJt rt~siJltlng from this sttHly w~a cbmtcteri~~:cd 

using the toohlliques and l"to~dttl~s d.e~ctibed heretn.. A st~mm.<'l..ry of t:h$..t~.~::teri.zation 

test~ is listed in Tabl£: l6. 

Scrt.~¥ling S~:~~dy 

1 Exper'fu;;;r·~«~"'·«--····---··""~·-"·· ···w~~:;;;-·;\·~----··"--···'··--·············--···----------··T·w~:;:;~;-·n··-···········--·-------ww .......... , .. w, .... ,.--~ 

l x:Rl~D"' Cty:staHh1t I Cryst~dline 
.1·····--·:···:.:;·················--····.··--w-··-------····---.····W<'"·'·· ··~·!i·"·:··'·":··'·····--···--·:--'~~·~-,~·;::-;;·------······--·-···r·--~'·----'"·.::-•····----····-···---;.·~'··'" .:,···-···""···------
\ D. sc ... A~d~1thenn ~ C!:> ~c t' .I:o..nd.oth~n-n ~ ot) ·c 
~-~~-- , •...• .,".,.,.__,..,.._ 

lTGA <:1% ~% ! . <' 

-~":"~'"--.......,._-............ "':~-~- l ,----. --~·-:---·--.~. _"...........,..._ ................ _~----.........-..... ... -,..,.,,-_._._. ______ _ 
i k"1'lR (A'l'R)*'"' Consist~nt 'W/ structure ! Consistent \V/ structure 
l 

! ll N1HR l Con$i$'rettt v,4 1 :J r.3tlo . -~ · Con~c<iste.nt -..vl l ~ 1 rati()' .... , ... w .... 

l . I 
>'""''""'"'""'-· ------~-------.~'"""')'""'"'"·-•·"'"·--""··'w ...... , ... w ... <.,,, .... ,, ••• v, •• .--> ... ··"'""''"''""''''''''''''''''''·, .. .-.,,,,.,,,,,,w.--. -

l _ , . . . . l H.ygros<;:opk- dd.iqn.es.ced Hygrosz~~ipic --- debqu.e~ced 
1 Mmsture Sorphuu l 
j 

1 
at90%RH 

L--~------····-·-·· t f~-------------· j pH 1t 28 mgii';J:~, ~---'--------- pH 2:"'3'fn)glniC~-.---.............. • 
j Sohd)Uity j pH7: 41 mgfm.L pH 7: 80 n1g/1n.L ~ 
I l pH 11.; >293 rngh·:nL plll2: 216 m,g:ltn.L J 

""'"'""""""------~·-·-·------------w--·w·------•---""'""'·,_..--.. - .. - ... ·.·-.. -.. -. ____ .J 
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CfbCh, THF, and. t-ArnOH 

Fonn B (8:,9, 103, J2JJ, 183, :10,6, 14.L24,5, :!6.3, 27.~ 1 2$;9}, 

*'* tlnique. FTlR f.ATR}ah~K"ltbm'lc':::s (~::m' 1 ): 
1:'· ~<. ···1'n.;, .. ·1"'",'1. 1~"'·'). 1·1.~,,~ 1"" 1<'>'>. ~~nnn h (.<..7,<-G~ ...,t:))'~. ;,~,, '*'~.::>", ,.,:/r¢<}; 

' DiWQX.id.t:: choHl;F~, pr~p;;tre4 i.n ,MEK using choHn<s hydn:rxid~~ ~s 50 '\'\.4 %i 

~otubon hi warc<.t' (.s~ ~bove) dhph\yed some solub:iWy it) the tbUoWing;solvents: 

acetnnittit~l a4eh:me, ethanol~ 1PA, i\-fEK, D~JF, anrl methanoL Thes~~ solv~nt~ ,.vere 

cho:s.l.'m du~ tn '{iifferencG$ in fu.~wtionfdhy, ,P\J1arity, a,nd lxJUing poi11ts and tbdt ability to 

dhm:olve d.iaz.oi.ide. Other sol:vents \'<-'hich shtrv,re{l pot:~r. abiHl•,..- lo dissolve salts \V~We used 
' ' . ' . ':' . . .. ' . ' . . . . .~· . . . . "-~ . . . . . ' ' . . 

.;:~s antisolv~nt$ and in sh,ln:)·' c"'pcdnwntii< v,->hcr~ some sohlhHHy W\:I.S obsen-"eJ: dio:xancl 

tvlTBE, EtO..:\c~ JPA<\ THF, \'vatero:, cydobcxane,heptu.:n.e, CJhCh, ~~nd tohwm'.t. 

g.A~.'t'\:.')1 
j:{..:fM.Y.~~ 

solubilHy ~>cre~n sm:nmm:ized in. To;thlc 17, Clyst~tllh::.ations ofdiazoxid:~ choline from ~ttl 

conditions affqrcled ~t total oH\vo fur:tns~ A and B. Ftmns. A and J3 were found to be 

0:1n:hydnru:~ :pol}'tl'K)rphs of diazo.:>rkle cboHn~. Fonu B \'Vas obst::tved w be gene~.ate<l from 

:most solvents used. 1t 'WftS difik:ultto is()late pure Fo:rm .A on ta:rge scales (>50 mg) as 

.::onditions f>ht->etved to prodttt.e Form A on a sm~Her sc:.&le (appmxlrnntdy 5Q t~1g or kssi} 
' 

roon·Hemp~:raiure slurry expedmfmts, ii!:nhydrous Form a ·w~~ fbund to he the :rnost 

ther:nwd:ymttnically stable f!:,rrn in this. stwly, Fonn .A readiJy co:n:ve:rt~~d to l~onr~: l3 in all 
i 

:sfurry solv~:~nts- utih~~~d. 
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into vials ~nd ~!H.H.lgll solv~nt (slatting .,Nin1 H-25 mL} was added lJntH n~e 1nateri~l 

(..'\Jnipletdy dissol\'ed at d~V<tk:d tetnp!i.~·at:tlte. After hot fi1tn~tion the vials \vere placed in 

a rethgem.tor (4 XJ(-;) fbr 16 hours. A11er the tXlolfn,g-proce.,:;s the sanwles were observed 

f:or precipitates which were i:so1~ted by filtratiM), Vi~1s not .den1~.:m5trating precipitates 

\'<'ere e\'apor~ted down t0 d:ry~1ess lrsing a gcntk stt~~n:n ofuih''Ogen. AU EQHd:i:- ':i.Nen~ dried 
l 

in 'l-"a:Cl<t:> at a..'11bient ten::~.perahlre m:~d 30 in. H.g. 

' 
S/~)J;>,.' coo!it.t.~ proc<~t:l·u.re: D!a~oxide (~~pproxhnat.dy 30 mg of ~holine salt) 

\vas weighed (l:ut ir~to viats and et1ow~h solvent \'\'as added until tht.l material -..vent into 

solutkm at devated tt~nr:K~ra.t\u:e, After hot Hltn~tion the vials were then. sh)\.Yly c.oole-.1 to 
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room t~rtlp~:rah.tf~ at th~ rate t:~f20 '~'Cih and stim;d -~d n:wnt tt.~nrH.Tatur~ tcwl~<:: htH.tte;, All 
i 

.St)hd~ \Vere dt~kd £n -vacut:i ~t ~mhient ternp-erattlre ;=u:.:d 30 h·L Hg,. 
\ ' - -

c-ooling c:r)<stalli~~~ttlon: act.tonltriie, a':etone, ~~thanol, IPA, MEK~ DMF, and rneth~m-{}L 
' 'Table 18 sho;,.;..,·s a list of th~~--soh't"'llts that ... ~re:re used ~.md the mr:Hm:rlt of ~olvem need~d t-.:~ 

dissolve the 'm.<'l.terbt AHer the woHng""J.'i:nsce.'$.S precipitate::; were noticed in s;~.mple~ # 2._, 

3, . .5,. and 6, the sohds \'\'(~rf:'; isobt~~d hy1'Htratkm. The other san1ple.~ {# 1. 4. and 7) \vere 

evsrptmlt¢d do\vn to dryne~s. u:~irtg a g-ende s~rt~atn ofnjtrogen .. The di\l<wxkk chz)lh1e 

salts ">Vere found to be cxm);ist<mt ~;vithJh~nn .A by X:RPD ~n~~lys:l:s t(;r an sdkls ).vith the 
' exGepth.:1ts of ~~trnpk #2 O:\:alsiskt1t- \~·ith the fi-eetbnn) and $firt1pk~ #5 (q:a1sistel1t w~ith 

Forrn n \V\th ~zyrcferred orientation o~s~rvcd:), 

·-r~~ble lK S~gt~Soh'~tlt: Cryst<~lU.iati()Jt .ftf D~a:UJJ!:ide CbuUne Salt lh;mg Fa~t.., 

Co:nli:n2 P_n:~d.'ldun; 
. -··· . ~ ... 

sol\-'enb whk~ showed pre~~l:pitafion of sMids were chm~e-n U)r the slow;..c()ohng 
; 

expe:rin1~1t~: M.eOHt .Ef01·t~ MeCN~ an.d IPA, (Table 19}. AH obt~l:ned an~lyzahle s<lHds 
! 

ofthe choHne isillt \VCfe fm.md tt) h~ Ct)nsiste-nt w·Hh Fonn B by XR:PD \.-'\•it}) the ex~~pHo~:.: 

CifEntry #1 whid1 \'las consistt'trlt \'~-<ith dia~nxkk:freetC:mn and Bntry#2 \Vhich \'Vas not 

atm1yzable, Mother Iiqt~or of Entry #2 was I:::Oll{:ent:rated. to dryness an:d the rt.~idua1 SlJlids 

W-t"lte anaJy~~ed hyXJtPD and ftrund to he Fnr.r.n. B materiaL As a ~t1lt ofohtilln:ing 
' 

freefb:tn:l r.nated.al from the sh:~,gb--sdvent cr-ystcl.lh:ations in -methanol, throzK~ n:.:me 
uk'.'Ohols \Ve:re te~teJ:l tbr the ~hlgie_ .. s>J~vent -crystaHh;atio=ns <,1sin:g ti~st- and sh1w·,.,coolhlg 

Ex. 2002-0548



procedur~~- Tab¥~~ lO and il prov:ide ~~ Hstofthe S<}lvents that \v~re used and !he ru:n:otnH 

ofs9lvent :needed to dissnlve the materiaL XR.PD patterns nfth(: :f;;~st~!WClling: prr.wedu.re 

sho\\-'e:d f'i'eefhm'i of diat.<)x!de fh>m ist<tmta.nol; Form H fro.m ist,samyl ak-<~lhd, <md !iorn:1 
·' 

A front i.«rt .... mi:lyl alcohol cr.nnp~:ared to the slo,~v~Cl.JtJ1ing procedure, \vhich at1hrd~:.d Form 

B matl;)ti&i fhll1l ~~n three ~olvents. 

T~h~~ 19', Si~gle-Solv~nt Crysta.lli~atimt of .Db'".M~~id~ CboUm:) Salt Using St~)w-~ 

Cm1lh1g Pt'tH::~~d~:re 

rsllh~.e.nt J 'ntliJh~il"&il~tcria:l \ S.ntv~nt Ome. fl.'emp. Pr{ld.pitllte .Fonn 1 
! ~ l~obd Amo~ltd: l Amount (mg/nlL} i ('"''C) 

~;-:~-=t:=~oo-=~~-~-=;=;~ 
!''Eif)'ir···--·-·j--~i'2r;----·--------·-·'r·3J:.:s·---------·--j--t5·.-r···--------·---l·-i:iTj5if ...... -~75 .................. ·v{;;;----------·····---- ''i'.[\*·~-----1 
~"-"-:'"-""';"-"-"-~..._._ ... .,......_.._.._.._-,.+·-~~"'-':""-"-·-v-.~-~~~~-~-"-~~~ .......... ~t~--:-:.,.._~~-~-~-:-"';.":;.~~.._.._.._~_~_.._.._.._ ... ~~~.._~-.._~_\.._":-~~~.._.._.._-.._~~-~_.._.._.._.._,..._ ... .._~ ':""'~~~ ..... :~-~-~~:--.:...~~~~..-..~~~~~ _.._~:.--:;~-~ ... ~~~~-~~~~t~--:--~·'=",:.~~-..:-.. .. ~.~~~-~_.._-.._--..;oc"-~-~-... -~~~~........,~~-..~~ 
l ~'kC.N 1 Sl I J{.\9 !0.) j -W.1.0!1 o.,.. l 't: (~§ .B ! 

lrP:~~=::=::J:~~::~~=::::r:::~~:~:~~:::=:::t~~~::::::::::::::J:::~:~:~::~~::~::::. ::~~:~:::~:::::=1:~~~:::.~-~:~::::J:~::::::::::: .. J 

T~~bie 21. Sb~gte .... Sotv~nt CrystaUiz<ttiun of Dia'tnxid~ ChoUu.~ Salt ll:siug SIO'W.,. 

Cooibtg i*ruc~dtu'e 
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Thb r~l'<ult~ o.f the chplhw salt s1ngle-s.Ot.,.~~"\f1t fast- a.11d s1()·w-cQoHr~g 
~ . . 

(05981 Bit.1ary~-~c~lvcnt {:,fyst~Hizations of the ~:.:hoHnc salt were pe:r±htl'l1{:id ~t~ing ibur 

prirml.ryst:.)lv~hts (1vieOH< I1t()H, IPA. and MeCN) and nLne cosolvents (MTBE, BtOAc, 

JPAt-1 THF,. c., hexane, hept~ne, toltltt)e, ClhCh" and dioxane} \Vilh a tast-coohng profile 

fN~pr<'~), XRP[) patterrm sh.{}\V~>:d thm .form B \VW:l obtidned frmn mi~tures ofMeOH with 

.i'v1TH"E, l!tOAp, J.PAe, tduene. and tlinxane, As sho·wn in Table Z2, }"orrn./s.. 'ivas obta'lned 

fron1 mi~turer{ of l'4~0.H 'i-'<tsth TH.F and with Gf"hCl~ at1er evaporating the sblves:~t to 

{lr:ynes~, The tni:xtu:res. of MeOH '-"Yith t:.~yc:brK~xane a·nd hepta.nl~ p:rtrvided ths.l fi:eefb:nn .of 

diaz{ndde, AU soHd~ ohtah~e.d from i'ast.,c:e:)o.Hng pro~:":edu.res \V'ith. EtOH, f? A~ and tvteCN 
< 

$.U> pdm~ry ~101\'ents t'nJvid~ Fom1 B rn~teriaL 
. ' 

procedJtre \\~'ere performed usi~lg t\VO primary ~olvents (lPA and !Vlt:!CN) and nine 

i:loso1vents (!v1'TBB~ BtOA.cj, IPAc; THF) ;>hexane~ htwta.n~, t<lbe.n:e, CH:.o.Cb, a:r~d 
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dklx~ne). AJl solids ·Gbt~lined tt~m ~ .. ~};;)"~>'"OC{<"'Htlg ptOCRm.Ut~$ with lPA and l'Vh:£~N as 

pthm~cry solv~i:lts. p1.·1·vidt.xl.Forrr~ B maN:~r!al h~tsed on XRPD an:a:lysis, 'The results {lf 

binas:y"sotver~:t <W)'St~llh<a'ti:r>s1s inditatt:d th~~t Fonn B ~N<~S the nwst tll~nnodyn~ml.caHy 

stab~ e. .fhrm ~::ofdiazox{de tlhoHne,. 

~xpe.rinwnts ·was perfotn1ed u:iJng tast-· and zlo,~t ... \~N)ling procedures; £~JM:l -.,;vateit ag a 

r::o&olvent 

.diff~Nlnt f)tirn:*rY sol""ent$ which w~re m.tst:dbk 'with water:: acet;:)n~ acett:mHtile~ D.rvrf, 

IP /\; i--BuOH, :i-AmOH, ®:1d t-AmQl:-l, \V~ater \V~i?> mmzed ln thes~ <.;:ry~ttlHzatkH1~ as a 

cosolvent AU 's~:lllds obtained ftom the fas~""c(H)Hng proce~it:~r~ \VHh water as the collolv~nt 

provit~ed diat.o~ide. tredbnn :t:nMer!at hy XJtPD ana1)rsh, 
' 

t.~peth:nent&: >V~ls perfonhed trsing ~t slmv~\:\0(4Jng p:ro~edure and w·ater as a co::,\.~lv~nt Atl 

ohHtine.d s>:shds 'N~re anaiyzed by )(JU)D ~m4 ~~fibn:k~i patt(;::n<~ c'{:msl.ste~Jt \Vtth diazo,.~iq{~ 
' 

fr~ethrrn. \Vit~leitlt w'i:~hing ft) be bct.rnd 'hy tTH$~Jry, thes~; n~sti1ts su:ggqt that the 

cc)rtdlhor~s '!.lsed fbt ct';t:$taHiz,\':j.th:m cau.~>¢d disst~t:dttt\()n r.lfthe chz)Hn¢ ~alL A ~riHlll amm.mt 

of a -se¢{lttd crop "Nt\s ot>ta.ined h1 each ;:~an1pt¢~ hut tmly two $arnph:;'s \=V!$r~. an~ly:z.able by 

XRPD and indkated that th~ !l<~mple.s were frRld'O:nn m.aterii\1L AU mother HtpJors w·er.e: 

~v~tpt:H'ated to s1ryne:s:s and the n~Mdual :s.o!ids w·~';~ ~!so ~.nahze:d by XRPD to Jt!tnt! 

patt~ms (:nn~~btent •vhh Fottn B of the chohtH~ salt. 

prt~m~ of the \.•arkms solid fbnn.s under c.ons:irletation is regpin:d, l''wnn a pn.tctictil 

st~mdpo:hrt; thiS: hwo1v(:s the mea1cmrern\Omt nftb~ nT~ta:smble zone %\··idtl! (l\,fSZ¥/) of pur~ 

forrns, V~'het~hy the saturation and gupersaturation c~trve~ £\fthe different :l:bm~s m:e 

genet~tted ;)v<~W a '>'•ieU defined ClJt~c~11tration and k~rnpt:tt·atm:e rm1ge,, This kntMledge e~a1 

tht.m be used in d~\Sign a c.r;y~}talJjz:atiotl :prot()CO~ that shoutd ideally !).vor a sele~;Jhve 

VfJ<::&t~l gro\i¥th Gfthe dczir~! f~rm, 
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meta~tabte: ~:Otle- as shm"<<'}l hi <T'ahl.e 23 give~ many se..~ing options, Durh1& the t<.-·tSZ\'V 

lnCi'.ltmr:ermmt,:ruiquots frmn the crystaUbing mak.da1 \Vere ... ~,Hhdtfn.vn and ruutlyzed by 

XRPP to ensur~ that rm fhrrn: cm1versi<Yn -o~::cU:-'Te.m during the: ~xp-erlml:l>nt. Indeed, tlw 

materi<:d l~i::rrH~ne.d UJichanged during the t~st .. 

T:1b!e 13. Meh'*"'St~tbk Z~lm~ \Vidtb Ftu' F'otnl B Ui~~~xlde Choline Salt h*. 

MeCN/lVl~OH/f\./fi:llE (Hbl~lZ} (\·1v), ' . . 

f c;;:~·:r---·---~-----"'·---'-"" ·-;i~~~:;?:·I~;---------->-·-·"--T';f~-;~)i;:--ot;;·-""---·-··--.. ,-.. i,-;:t;;l}:·ni;,~~i; .. ·--~1 
! (mg/m,L} ' (()C) l f.'C) ec) I 
~--:-~-::-~--~--+--:-~------~·";.' .-.-..,~--------- -~ 

3CUB: 53.2 ~ 3SJ) HLZ l I .. . ;~"'"'"''""'"··---------, ~49:·6--····----·""''"""'·-·t33:6 ..... ---~·--·~..,, __ , "Ts~4~'---_ . ·--·-··-----~ 
j265 _ _ j47~0 _ ( 32-t) -----~-~- _ ·T~·:-o~--~-~ 
!24.7 143."8 ! 29,1 . . lt4.7 . . . l 
b;:;-:-:T"----~~-~--~ 4fr~---·-·---··---·------'·----l .. ;-g-s-----------~--~tT;- o ,--~l ! . ·;t,.,:;_) .. JlN ~ ·'V ·~.;.,~· ~ .. ;..... I J. .,::.;. 1 
1· :z Gr·---··-----·----·~-~---1-'3s:~~'--· · .26:o ................................... "TiJr····--···-··--·"···-----------'·j 
!: '' . . . . . . . . . . ·~ ~~~ ........... ~~ .. ~~~~~~ .. ~~·~~···'-'-·~··'-·~·'"'"'' ........ ~····~:-.··,~···,~··'-········ ......... ~ .... ;.J 

this pofywo:tpl".l.ic form converted dt!rlngthc ~XJ~~dm.~nt to Fi>r!Yl It 
< 

SS ~'C whkh VlM then. pas~ed U'l.t'Otlgh a Mi.Hipore OA5 p..M ·filte-r into a dc~n viaL This 

vial W<~:s ph:weci in fn~~~zet· a -20 ~"(:::: trv-emight Sdids were fl()f notic~1 and the flask vlas: 

scratchtxf \Vlth a. nTi.G!'O--spatukt. The vial \VM ph:med hack in the tre-ez;far and. nlK::hu-ttiun 

was noti<.~d after ten mhm~e..'h The aolids were c-oH~cted hy va~;mmn t.lhratlon <Wd w·@Shed 

with l mL of MtHE, The solids Were dried irt i<ac~ta <tt 4-0 ')C and 30 in. Hg to ;:~;fi:(xd 70 

mg (4:L6~-t recovery) of F~:rn:n A. £iS detem:rincd by J(RPD, 
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(0607} 'The. cJ·,()hnc salt -t)f di~.zt.ndde (524".3 n1.g) \Yas dLSs(.~hied: in 3 rnL oflPA, at 
i . . . . 

78 "C and th:isi solution 'IN~~s then cooled to 5$ »c thr the additron .of 1V1tBJ£L The MtBE 

(4 n1L) \VaS: :added t!tlliJ nw::le~tkm .,..va$ ob~erved, Ai'ter m.tdt~ation the batch \1/.;:.ts atk.n:'<i'ed 

to cool to n:~otlt tei1.lJ:te.rah.lte at a mte t:~f20 "(:/h. The solids ·were ~Xl'lk>-cted by va~:mum 

Hhtat:im::t and \Vashed -s.vith 1 mL t,fl\,HB.E. The :.oolids were dried bt "1-··a(:t~o ~tt 40t>c and 30 

in. ofHg f<tafrhrd 426.7 mg(81.J~:t re-&~V(::ty) ofJ«om~; B·a~~ detem1ined byXRPD~ 

.6,13)1 ~?--g Sc~t'.,~ 0Jwtcttlh.atiot• q{Form E -~~l!Jhuoxfd.$ Chottn~t Salt 

The ~hoHne snH: Qfdial;o.~ide {2,001 5 g)v.ta~ dL~s0lved in 5.5 utL of !PA at 78 

')C trs ~~:Hord ~~,dear sohrUnn., This.s~:sluhon w·a~l pas.sed through a MiHipore 1\.fiHex FH 

0.45 pM fHK<i, This sduOort w~s tll~t~ coded tt) 55 <!C. Mta.E was added in 1 mL 

pt>:rtimw, with;a hvonl:il:mte iute.wal l,{1t\ve~ri pt):rtkm~, Nllde~tlon \VaS.Jloterl a.Uer the 

~wt:.wu1 additirin 9flvitBK Th.is su~pens~on Vita;5 <=1Howed tb ~~~<it in rr.H)ni temp.eral'!-~re ~t ~ 
r~te of~(} (l(~ ll'ii ~nd s:Ur:red ~t th~ s ten•pcratu:rc tbr 16 hmtt'!~. T'hs;: $(•lids Vlere Cll!kcted by 

~ 

vactnun fihtatkm. and \V~lshcd with l nlL .of tvltBE. The i;o lids \>.rete dd. ed fn vacuo at 40 
~ . . . . . . .. . . . . 

!'C m~d 30 in, bfHg to afford 1.6091 g (BOA~-"~ rel;;ove-ry) offf..,rtn B M detertnb~d by 

X.l.ZJ>D .. 

n~inor an-wm1f (If f~Jrrn .A to FK!nn. It &~rnph:~s \\'\~W} Hghtty gn:.n,.m.d by hands \Vith a 

~~sortar an:d p~tl~ for !:ipproxinmtely one J:n:in~Jtt~. Sm_npks \'Vert* tht.~~ .:m.•~lyz~d by XRPD 
1 

m:~alys1s. XRWD .\lt1aJys!s was fbti!d h) be stdt<ible fhr detecting .5~,-;, .c,fForm A in Fnrm B, 
; 

o:2 .. t'\-:Jlytnmpkk rf..wms of the Patt~ssitut~ ,<::lah t?fl)la:.:-:oxld'e 

A ~·utnmary of dlatact~:rlzati{.m tGsl~ f{.'!r three C{)n:tm.on c:rystalHne fom~t;;; of 

diazox.ide potass:it.m1 salt ate listed In TaNe 24, Splvents tor crystalHzaHm1s w·ere chosm1 

bas~.:::d (l'fl the 5;'oi'ubiHty sct~n S\lmrmu.il:ed b~h:;:w-. Cryst<tUizat.~o-ns of rliazoxide 

:potaMhnY1 salt frorn aH ~~)t1cUHons ptovkloo herein afforded a total ofs·even t~n.ique 

cryshll!im~ forms; A through (t Fon:ns C, D, and F \Vere found to bt~ th~:.~ tm:tSf cmnnwn 

during the ctysh~Ulz;ation. scte~n, and ~'Vere thttrefo:re sct~led tlp ftrr furth~.r .chat~(:tedzation, 
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'l'~bl~ 24, ReS,ult~ Sunun~r)' ~)f C'b~:ra~::tt.~iz~Uv.n 'l\~ts :fhr S$lh tsf Dh~zqxMe 

l':>l;$h~!'lshun 

==~nt "" " I .. ··~.~~.~~·.~=-"J :~.a::~.,;;~==+~~.:~:;in·e-=1 
L ........... ,_, ____ , .............. ,..,_ .. ______ J_ . ' . . . . -~--J, ____ ,_ ... , ......... ,... .J.. , ---\ 
j DSt: jl.87~36Q;:>C . j130, 1fH~352 t~C \ 191,363 ec . ' 
\.______________________ ' . . . ---~--~--------------t-~---- . . . . . . . . . . ' ---------"~'--'""'"""""' 

l'"ft-:;A i 8 41),~** i 4 S'\'fl~*' i l '' P··~** 

f~ATR)~ l ~~~;kf;,;;tWi___ ~ ~o~Wtent WT-. - .. ~-rn'c~~;,;;----
t! ........ --~--- i . strl-~?tlJ!~ .................... -~---~-.1-. .§Jrucr~~:re . ··-· ~.-. -· _ st~~~~~---:--~---------..... ,1 .. ~u N!\>tR ; Consiste.;1t\v/ 'I Consistent \V/ Cor);sistent \V/ , 

L ___ · ·_· . ~IH2!~!E.~.: ... ______________ stn .. wtt~1·e .-----·~---~--.~· .~!0~~~~1~~-~--------------------J 

~lni~tu.rce Sur.pdun ! fiygroscopic .... I Hy,&.>roscopic ·--
! d~hque.:..o;;:<x~d ~t 90% deUqm:1-sced at 90~~~ 
l R.H Hy-groscopic--· ! RH 
l deliqlle~ted <~t 90% ! 

! i lUI 1 
~~--·:·:··:-------.-,-----.. ---{ --~-.,., ........... c.. .... ,, ................... -----·' 
1 SoluhiHty ; j "N'/A ! pB 2: 19 tng/mL I N/A 
i l l p:H 7: 33 tng/mL l.: l l ,. :pH l 'J · -.q m!!~<11l 

r
"Tt;(;;;;;;r- , Stah!"e Qd~~};) ................ ·'$t:;b~'(7:7J*)'~ ........ , "'··-+-1-.::s-ta---:· b--::~1_e_{:f~i'~ys)'"---·-···i 

' ! 
f"si~~n·ies ·c;;::v·etie;ft(;:f:~'li-;- Ct.mverted to Fo~=~:n---fci;nv¢it~t to.F6rrn l 
L .............. , ................... ,.:, ...... m ..... , n_· .--------~-----------·--·--·--·--·------- .~!? .... ,~ .. ~. ---~ l .D . -----------······.-----.-.------nnn_j 
· *XHPD .tvfajor peaks (241}; 

L"' • ·- ). 'F (\ .,_, 1· ·t .-; .. -~ }. ··]· "!· ~o :r.;· ·H.~ 1 ·'1'1 q <')» ·~ •"'·'' ""'. '"'-~ "> "l.:.· ·'' "}i:' 1 ·"'!<'J '"l ~-~ol'tll .!'~- t~~J.:t-.·~ f~-. . _ ~, lv~ .... ~ ~ :- r. ·} :3.0-~·V:. .r.:::? .. ".-~ -~~~-~~~~~-~ 4·"~:-.:...·- 7:-. ..-::';. •• ~1;.. t.:"l .lw""$' ... ~. ~ ,::,....)_ • .-:-t~ . .;...-'j:,..,~ ... _} ,4.($1"'""'"~ 

Form H (6,7,. 7.1,. 14. 1, 21.21; 

~- c·~ ··- 'l ·" .::. 1· ~ 1· 1~"" .," ., -~·') "' 2·' o ..,'-' ;i ., .•• ·"'· "'· 4 1" :t"''Otnl ~ 3 t~""""""!C 5--:·..J·-:t · ..;>~ ·:t .v_,..,..,. j.,,:)~ .l-.~ ...... -~=- .4~.o, .t!:~·o ..... 't}a. ... ~ ... t) :~ · .... /;. 

*Unique FtHR (A.TR} a!:n~orb~:m~es (ti:rf' 1): 

Fo-rrn B {1509, N64~ 0:78~ 1347); 

Fl:,trn tG (1706, 1208, ! 146, 746)~ 
' 

Fom1lJ (1595, 1258, 121 9', 8~H1}; 

Fonn ~ (1551)~ L508* 1268, lHH, lHM} 
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' Form ~J (Hf75, 1591, 1504, 145B .• 1432., 1266~ 999~ 958_, 9{)5, 872}, 

**Data in'd:k:-$tes a fmJ.f..n~ohl.i~ eq\tiv~le"l1t of acetone, water~ Qr dioxa:tl~< tln~ .Fonn~ c.l 
I . 

' Diu:.~<.:<xld~ r~k:>h~ss:h.ut~ .Forms G, D, ~md F v.··ere observed. t9 be ~m m:xt<.me 
' 

£;'01 vat{\ a hemfh ydn~te, and ~\ dio~~tle sn1 vuk ~;:~f dkttc,xidt.~ potusshlm, tes:pe~tivt.dy, F<rrm 

C h• an aceto.n~ ~olvat~ that was generated pre<knnint~ndy when acetone \Vus l.~sed in the 

crystt~JHZ<'ltion,- Fc.ttm n, '"' hemihydr~~t-e, "<vm~ nlH~crve.d t{l he generate-.-1. fh:-.m most s<~lvents 

us:ec{t F<£nn F)s <'1 diex;;tl1C solvate gene.n'!.ted when dioK&ne \Vas used as an antis<itv~:mt, 

Fotrn.s A., B, .E~ and: G ""''em not c-(\tn.mnnly ohscrveq during the crystani<~,ati~m, Btem{;11hil 

analy~h;;l dat$ yuil~~t¢d that fh.e. tmique fu:nn~< <Jbservcd ~'11-ay b~ n1ixture}'> ~nd/nr have 

ros~dt1al solvc~1t(s) pr~cS'f::nt 

' 
Bas~d ~.'if!. n:1t1nHernpliotatpre. sh .. tn:y $;xped:mtmts: prt~<~nted, F6rrn D '>vas il:mnd 

i 

to be the m~:st: thetl:nodym:·lJti.ically st<:.'\.bJe. fumi -of tbos~ dis·t:K1Ver~d in Hh~ ~tndy, fortns C 

£md f reaclit'V h:~nverted to Fhnn D in an sh.trrv St>h--ents !d.m:<~ed, \Vitt~out tv:isl~in~ to h~ . . ·. . ·~ :· ' .· . . . .. . ' . .v ~.· - . . . . . . . -~ ' 

b(%lnd h~t the~?rY'; si11te nonaqt.tMus tioh-ents were \.l.S{X1, th~ frmted.at may have conve.rt~d 

ttJ.the.hctnihy(trate, Pom<11$ upon. renH)\m.l· from thesnlv~:n:L 

' . The polyn:I.O:tl)h:h} Fbrrn /\. ofthe pota~shu:n sa;Jt of dbzoxide wag prepared ml, 
' Je.l>cdbed above, 

: 6.2.2 .. f)~~mort.&:tf'r:U.io~ {f,/h<eth1.r.(Jtlfm afth*~ Pal,'}•ttmr;~-;hic Ft>t\>r.~ B o,/t~~e 

: Potas~dwr.~ Sab q{.CH-tl,'t.f:rxldf: 
' Df~zoxid:e (2-95 g} WlllS ~~:n:nh\ned wiUt450 n1.L ohnethyl tfthyt keto1w am:l 

heated to appr;oximittdy 77"C to dl$l$l:.i!ve: the 4h~~wxid~. To the solution \vas added 

approxhtHlteJj' 13 wL o:fll'vf p..:ltassh.ttn hyd:R)Xkle at a: rate >.1f >ippn:Jxirti<tt:d:r 2H rnL/min, 

$llln::e~ and alto\\'ed to ~ool to room temp<:.~n~tm:e, 'The soluti<m 'N~~.~ stirred at rot.~m 

te.fnp&~ratl.U'¢ f~r "''l6l-t Th..:.~ $(llV~t~t W'~& te~:novcx.i ttndet NdMC<:.ld pn')gSl.-~l'~, i~.nd. th~ n:~sl:du{~f 

solh.::ls wet<~ dti.;;\1 ht ·v~~cw:~ at 57 "C and 30 in, Hg t!.::l atiord 3 ,7 g of the potassium satt 

Ex. 2002-0555



:f.I Dki.ztJ,'t.ide 
{ . .· 

f06l SJ 'The Form B polytl1tltph of the p{H.~;s:iurn salt of diazoxide was an~ly:<~ed by 

XR.PD~ m~d 1}l NMR. F!g;ttte 18 shows the XRPD pattetll Clf{<~) the Form A pnlyrm>rph 

l)fth~ pohs~!t~rl s~\tof diazo~ide ~tnd (b) the Fonn B polynH.wph of the ;n.·Yt:at~si:ut\1 'l:>:aftof 

dlazoxiQe, 

I . . . 

sbO\'ilS nt."$ ch~u.~g:e fr9m the Ftlrnti\. polytw~.nph. 

: 6.2,4. LkmClfl~lnUion (.~lh·~1:-~w-~Ni.n~ o..fthe Po~vmo-.tphi.c Form A c~{~he 

. Pt~ta.ssiw~i Sale q(Dliao..:d<kJhun f'ortn B 

$alt was m:h1e.(l to :ltnL of :wetone ~nd he:i~ted unHl the materi~ -.cmrrptetely dissolv~d at 

5.S°C. The. s;oltJti6n \V<ls hot fUte:rcd and p1;:tGCd in a r~:fH.geratt~r (W"C) for l{:i hcn:nc~, No 

pmciph&te w11{ fon:ned, Th~ solvent \Vas evapor~ted ikrw:n tl:> drynes$ using ~~ g~~liUe , 
stt·eatn o fn:ittdJt.en .:md ~he .resuharit soHds wete dried: tu vacuo at rtHJ:m terrn:~erahwe and: ....... - . .. . .. . . . ... ··~· 

:30in .. Hg, Th~ soUd \Vas am.ifyz~d. byXRP.n kl detetT!:lit~e the physiq~l fonn, See Flgure 

lS(;:t), 

,/)klZo;-.:.i.f.le _Farn F(~rht B 

Aphm::·dm~lte~y 20 mg of the Fonn .B poly-:rnorph offhe diaze:xide potmmium 

salt \-~a"" ~:.u:kkd~to 6 mL iJ:f~th~)"t acetate a:nd he~~i&~ 1n1H1 tlw mat(.~daJ cornph::tdy dissolved 
' 

~t 75<>c. Tht,\ l'loh.~Hon >va~ hot l1h~.roo ~nd pl~~:.~ed. in ~t :r<efilg~r~itor (4<$C} tbr l6 hours, No 

predph.:\te wa~ fbn:ne~:L The solvent was evapotatetl d~'J'iN!1 to dryne~~ '!l$.in.g a gentle 

~tream ot'nitn)g~t1 a~d the resultant ::so!td.::; were dried in vacao at .rnom temp~mtur~ arld 
t 

30 in. Hg, The solid Vla~ m:ralyzed by XRPD to d:eknnln.e the physit:·a1 fonn,. See Figure 

18(~}-
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h<.mrs. N~:'!- pr~~ipitM~ W1~S thtrn(:d,. ·n~~ sntv~:nt was'C"'(apo!'ate.ddo .. vn t<l dry'l1es:i u~ing ~); 

g~nHs: stteam frfrtH:rog~?:n and the res~1tant solids were dried in vacuo at n-,trm ten.'<penihtre 

and 30 in. 1-:Ig,: Th~ Ji<nlid \~'as at!al:y:<~ed hy .KRPD tt:s detern1-ine the ph:ysk~·~d tf~tn't See 

F'igure l9(a). 

6. 2, ?.. Prt.~P<l~Y~tkm qf thf.~ ~F'of;ytnorphi'c .Form .E ofthe Potasslwn ,S'aft o_;t 

D#:.<~t>;-x}d{~/h:Hn .• ?lv.m l1 

A,p~rzncJms:tdy 20 n1g td'the F1)rrn B po1yrtH:.ttph of tht: di1t~~-<x.-.;-lxk~ J)Ot;;ts~itnn 

.$a.lt '\.'\•as added to 2.-ti rttL {}fte:rt.,.amyl akohol and n(';<tk:d lWW the mme.da1 compleH.:ly 

diss~)}V<~d at 9~°C The sphstim~ w~ts hot :flJtete.d and pla~ed .in a mlhgemtor: ( 4t'C) f~Yr 16 

hours, No ptedpita.te \vas fonned, The solvent w.:1:s evupor~tte.d dr.>v,rn to dty'!lQ~;c,; using <1 

g~.ntle $cke~m ?:fnit:rog:en and. the m::niltant solid.~ were ddcd ht 'h1CU·t':'llt room temp~:tature 

~no :30 in. Hg,: 1"t~.l ~oHd vias analyz.:,,~d by XRPJ) m dc:tenrHne the physicat fbm1, See 

Figure l9(b ), ' 

, 6;2~ 8. J~·-,w~if'fJ.Non f..>_,O.h.f; Po{vm<'.>tph.lc P{:~n·n I:P t..~/thi'J Potttslif.~trn S.1:;,lt ~~r · , 

S{l:lt was ·~d.dcd fn 0.6 rn:t ofal;'et!.;.nlitriic: llrld he~~ted 1mhl the mat\!ri~~l GPtn.t-,let~ty 
i 

( 

£()1Utkm \Vas ph:.tc~d in "'- rethgentttw {'4~'C) fbr t6 ho-ltt:s. No p:redphate \-vas funned,. The 
t . . . 

~q}vent ,~,~~$ ev'ap-on~ted down: to dtytH~:'il~ tl.S.ing :a ,gc:t)tk~ strem:n !1fniln"Jg($l:l :and the 

re,<>uhant ~mHd~ \V'cre d.rled in Vr:lC~io tlt room temperature at:ld 30 in.. H:g, Th~ solid was 

an~d~,..£~«1 by XR:Pf) to determine the physical fbmL See -Fis-w:e 19(c} 

6.2.9, P.~'~YJm'i''W'on t~~{fhe Pt:sl,};,•~uH',Phic t•;:wm !':}of the. .PoktJJsf.utn Salt ~?f 

/)iaztJ:xidefiY.rm F!.ww.~ B 

App:roxlmll.tely 2::L3 mg offhe Form. B po1;yrnorph ofdw d}a~:t-,xid:e pQta$sium. 

:salt was added to 0.5 mL ofi~oan1:y! ~1coho1 and heated. untH th!:~ maferhll cf..lmpktely 

dissntved at 73<'~C, The sohltion '<v~s hi'Jt fil.tered, 6 mLoflsopropyl ~cetate was added, 

~nd the $oluth:n1 v..-as placed in a n!±Hgetatot (4'~c) t1:H' 16 hovts., No predpHate was 

fhrme-l.t The :solvt:::nJ \'\'~s eYaJ:U:il\'lk'il dn'\--Vtl to d:ryn:e~s using a gentle sttewn of tlitrtJ£!0.m 

anli the f$St!ltan1 S!)tids \V~te dried i.n vacuo at room tetnpennuw .o:.m.d 30 ht, Hg. The solid 

\'t'as ~:u1al;yzoo hy X.RPD to d.<t~terrnbe the physkal fbrm, S~e J~igur~ l9{d), 
' 
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the niti;. <W cooling (i ,(~, l Hi.l;tt tooh:ng vs, ~dow c-~:~oH:ng during the recrystallizatitm) effect 

the <.:rvstal structure obtained once the -nroduct h isolated, ..,. • • : - . . • . • • {I 

· 62 IO. }':$t>l}'tt~Nphs Obtai.n~~d &.J' ltecr__~-wtaUbati<m P./tlu.~ -Potassit-tl}t h!.1li qf 

'Dftu:·oxfdt;~ ln Bi'nar).-< Solvents 
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' .• 
Tabl.e 27 ~md ~se of ac$ton~ ~s fh~ pdm~ry ~uh···enJi~ sh<)Wn in Table ?B. /'1-J> sho~·vn in 

·' 
'f<ibl~ ~t1, reGt~l$talhtatiol1 ofthe Forrn B pt1lymo:rph ofthe potassimn salt ofdiazoxide 

:froth ao~ton:hr}le, :using nNL\yl rert ... butyl ether, ethy~ ac~::~htt~} isopNpy1 w:.mbte~ 
' tetrahytb:ot\:u\;tn, c~h~)S;~n~;.l, heytarw, toh1ene and dichl<..H<nnet:hane as the seceond~ry solvent 
< 

~~ll yiel.d~d the:n Fo:rm p~Jiym.orph (.)'fth~ pot;;~;sshm:~ ~::lk Recty~talh:.rJ~tkm fhJ.n:> 

acetonHdle usjng dk~x.:nw as the secondaty St!lv~·nt ykhkd the F Fo:r.rn pol)>nmq>h of the 

diazoxlde salt :or p0ihh<sit.Kn. 

T~ble27, Ref~1'gtamz~ti{)n in AcC'tQnitdie 
Ac~turaitrik c!iSec~nd~n·v··· --~-lC:rop~C·--~--~ u:;;(;~;(;\:--··-···rFi:;t:;;r----~----~ · · · · · r · ·· ,. · 1 · · ,. .i .· .. · t 

(niL) 1:~olvent (mg) t {ntg) l l 
~~.~~~~~~~J:~~ . __ ~-'"~,;. ....... ~ ........... ~, ...... ,~~··"·"··· ............... _ -~,.,, .. , ...... ~ .. ~ ... ~-... ,.,,., .... '"~~~~" ... ~·-· ....... ~ .. -L~ .... -~~~-~~---·········-··· .......................... l ............................................................................................ J 

0,6 tMTBE 20.7 ! 13.7 ! D l 
i ~ l '!. \ 

!. '" .. rEo· ·~ ~ ~1-, ·' ·--t~::----------;)--~------,, .. ,, __ ,i u,o t' '.t. i"'~' ~_,.,<t ~.:s 1· -~- ~ 
l l>· . l 

L~:! __ , _____ , ___ j;~~;~------·w·----·---"--·····"--r':o:'~,----······--·····----- -T~:~---~--~---~1-n=------------J 
! OJ) b lHl-< I ,_Q,j ('!,<,;- ! D l 
t-~""""":"-,;." t •• ,.,.....,..,.._..;..;~~._.;......,..,l.,..._..;;: ............... ..;"':.,....,..,..;.._..,..,...._.._-..,...,..,.._.._..,..,.._..;..;.,.;._ ..,..;..;.,...,.._;......_.._.,.:-~•-•.••;>o."'-",•.••:,.;_..;._.,•,•,..,.._.._.._.,t'-"'-"'-~"'-'"'"""''",",m"'-,••..,.~'-,•• 
! tL6 Ls:.."-l{eXm1{l f 2(b4 9.0: ! n 
L, ___ .__ ......... " .. J, __ , _____ .. , ... ..,..~ .. -~-~---- ' ,_ . . .. . ,_. -·· -· 
I fU5 ·· kHephln~ 110,3 1 O.S l D 
·~.,.... .. , ;. . . ·., . . . ............................... +-:::;'":.,,~,.-----... w ......... , .. r·:;--"':{·--··--------..,.-... --t·,.·,·····--····--'---·-··--'-'· 
i fL!l : T Q{uene ! .:<J.b ~ ttL. l P 
' ' ' ~ ' 

l
t:L<f--.................... ;r.ii;;1;1~;~::;;;1·e.'th;;~·-r2TI'-~,---~----·~·-r 1.i?~· -· -~'~n""'·""""'----l 
~ ... -- ...... ..:..; ...... _.._.._.._.._ ... _.._"._ ................... -~-·-.-·-.---~-..~~~~-----~- . . ' . ._ ......... --l.....:....,_. ___ ................ . 
0.6 ; bh)xa:ne. l '.10/7 l 12..6 i F j 

. . -- ·;··--·----·-·--··········--·····------.·--····J .................................... J. ................................. - . ..1~.-.~ .... - .. 

,<\s!sht!wn h1 T>:!hl~t 23,. rccrystlllHzation of the ·fm:rn B polyn:1orph nfthe 
f . 

pc1ta~shn:n sal~ of di.a.zoxide liom ;:n:::etone us:ing m~;.:thyl btt ... butyl etlwt:, H.ltffihyrlmfiu:-an, 

and c~heXfltle $.s the S{XX~ndary· solvent an y'ield(td th~ Fo.rm A r~l)iymorph ofthe pN<Wshu:n 

' s~lt of diazo::-drle< R.e~l'ystalUz~th:m fhJtn acettln{l ll,':.l~ng ethyl acetat~, hept~m~, tolu.ene ;aml , 
,uchlon::mt~ddne as the set:t1ndary solven.t. aU yielded the C J~j,"Jr.:Jl~ p...1lymo:rph ofth~ 

' 
poh.~::~sium sall. R~ry:sta1lhmtion from aC(itone using isop:ropyi acetaie as the &:OOQ!ld~ry 

sf.llvt:~l1t ytelde~i the D Form pol:yrnorph ofthe diaz~::!xlde salt ofpota&~ium., 

Recrys:t<:~Hizad.o~l fr-ctrn acetone :ush1g .dioxmw ~s th(~ s.econd.m::v Sl)lvt:nt y:h:ikktl tlw F Ft~nn , 
polymorph of:the diazox:lde ~·~.tt ofpot.:(Sl3-h~tn, 

> 
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s~)h:rt1on in ">v~rier, displayed s61ne sotnbi1ity in dw Rmo.,ving: ten sctlv~nts: ace6an~, THF, 

EtOAc, MRK, MeCN. IPA., 'WMer; t'·l\t.nOH, t~AmOH~ andD1vlF, The$~ ~wlvents \Vere 

chN;en d~~e to ?iff~reilCZ~$ ht funct:ion.nhty~ polarily:, a~:1d boili:t1.g point~ aml thdr ab:HH:y to 

dissolve diazoxi,k\ Solvenh~ a!l\.')tdingpoor t!.J fkk suiublHty v'"ere usz.."d as ru1tisolvents in 

bin~ry/term~ry crystallizatklns as -;,vella~~ sh.ury studks. Table 29 surnrnadz~s the result.~ 

ofthe soh~bilhy screen. 

'T~*blt 29. Sohl,Mthy of Dhflt1Xid~ P~~l:SShtm Salt in Vath:m:$ Soiv~nt 

1 s~s~vent 1 ~~ild:~---.. ··-·--· ~o1L''~nt · -!
1

: ~<m~. ·~-)~r~::l)·;~p:···- I St}hihie···-·· 

l i -"'-~~t ~m :l ~mg!nh, I (~~-- ! 
1 l (m:g) ! ! 

·-c:---~.........-! 

! Met.-.,~ 1 L7 
1 

,.,,00 t,8) :.~,· ! 1: es 
~ .................................. ,.-........................ ~' ' ~~"""':~-~ .......... ~"< ............... ~~~~~~~~···.··--..-...-... ..................... ~ ... .-, .................... ~--·~····H···'-··~·--*·~··---·._.... .... ..., ... . ' D' ·. ' l 4 l ... OD (I ~rR .. ~<; 1 N. l 

L~~-~~~MC ...... '1~ .. -:.~---L.:: . ..: ................. ~-.:~.:~---------+~- -~-+ ......... J __ ~ 0 ~-----~--J 
l:::~to~:..e _ 1.6 .... ,_ ... 14.00 0:40 --~-t~-=....... ) ~:~::: .. -----J 
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solve!1t~; a<,t~hn~e,THF, E.t:O.Ac, !vtEK, Mer.:;N~ I.PA, wate:r, t-AmOH, i:,.AmOH, and DMF 

£<:tr the: fai>t-s::'O~ling p:n1cedute and six· solv·ems (E:tOAc, ~~c<leCN~ IP A~ water, t-AmOH, and· 
i 

i-AmO.H} 1\'"w the shTw--cooHng pro~:edu.te:::;, Tlw Hf1lSt" and ·~sknv·~ coo!in·g pt"tl<::edun:~s: 

\'<-'ere a.s described u'lxlve. F01..1t (Jfthe sdvt::nts Wt~e exchlded. ft~:.mJ the slow-cooling 

experh~1f:lnts because they did not provide s~)tids dtmng fust--ct':l()llng expedn1ent~ aml 

needed to he evaporated to dtyn~ss:. Table~ 30 ~m.d :n pmvi<le a list -of the solv<ents that 

wet~~ 'Qsed and th~ m1WU~1t Q'f s"Avent needed ft:.'l di$solve the material. AH solids -...vere 

m:wJ y.zcd by XR?D to dete.r:mine. the physk,al fb:nn and six "Uf.dque p<:~ttems (Fzmns A~--:e, 
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1: 

T*bk St. :Singte,.;SoJv~nt Ctyst~~mz~~th.HUl ~f Pttta,-s$hun 8~1t of Oi!l~~oxide lJs.b:~g Sh)\\'-- . 

6.Ll1,3. Bint~.ry-Solve~u b"c;•·fxc.ningjf;w Po~Wnt.J1:'f.~hic 1-orms of 

Oit.i.:zoxld(~ Pot,JSJ<'lum Salt 

Bh~~ry-sol'l/ent t_;ryst~mz.a.tiom$ nfthe pot.as.sium salt uti.hz1ng :f~st-cooling 

procedun: \vt.~te perfhrrned l:tsing M~CN, ~~~et1.me. 11nd isoamyl alcohol ~s pdn.1~ry 

:SlJlVt."nts and the ft,llo\.ving nirw coso1vents; MTBE, EtOAc~ lPA.c; THF, c..;hex.ane, 

heptane. toluene, CH.:;<::h~ ;:u1d dioxau~. Table J2 is NJH:~s~t,~1tative~ ettlptoylng acetonitrile 

as pt:hn.aty solve:nL XlU:')D pattt.~JlS 1'io:m crys~aHh~atb~•s ~~sing ~K:~tonitrHe ~s lli primary . . 
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sdvcn:t ">ver~ consistent \vifh Form D ·wJth ot1ly one exz~ept:h:nl: bdng the sPHd}; ol>tain~d 

fton1 tl~e mixt:t.~re of fvl~;;'CN/dlo~~~ttl\~ ~~tfonkd .~ wuqne pattern (Fonn F) mat~rial. 

TaM~ :u, Ei.n~ty~S.t~h'e.nt Cr-ysta.Uiz:ttions ~t .PM~l$stmn. Snh of Dinzaxidr,! l.J sing F~td~ 

ci>oU:ng: Pn)~t\dtn't.! and l\'h~CN <l$ '* Ptbn~ry St)]v~~:ut 
r••---·r-·-·''-···-. ·-.-~·------"·~---............... --,--. ~----··o,vo ........ ,,,,,_,,, .. ,, .. l C:roiK-1 l 1>.·1cCN*' ! Al1l:i- r Am!: jl\tedpitat~ l FcitHl I 
! Ami j {n:iL) ! :.soh'~nt ('nrL) l j j 
! ' I I l l !fmg). I ! l 1 

1· 2~11 o.~ · ·-rl:>ATEE i 1:o · I"Vt?s ---·ns-··"·--------····1 
r~~~:~~~~~~~~~~-~~~~ -~~-:~~~=~~~~~~~~-_]'~-~-~~::~-~~~~~~~~l~:~~~~~~~~~-~~~~-J-~~~~:-~~--~J---~-~. · __ J 
~-O ------- ~-:~_:_._____ r .. ~.::~~~-------t=~~" ________ J __ :=~~-------------.J--~~-----------------1 l ·Jet<... · f~ 6 ' THF i t n r Nsle\,···"' ~ }" l 

I 
....... ).~ ... ~ l X. ' ' ! . . ... ,~-~ I :r:·p~i,,,.._ ~~~- j 
_ . .. ....... -.~r-'': ......... "'~"""""""''"·~ ... ~ ......... .......-.n. ........ _. - .. ~-. .......... ..._ .... ;-._ .... ;-..., ............. .._ .... L.._;. .. ~: ... ~,. ...... _ .. .._.._ .... ;-:-----=" ... ,, ... r .. " .. __ ...... ,., .. _ ..... ~, ............... .._.._._....,.;..j 

jZOA · 0.6 : ! (~c:He:K~:m\~ t 1.(:3 \ Ye~ l D 1 
!2o::r-----------+-ir';:,__.. ...... -l--fre~i;;;----t-:2~cr·""''·---bv~;~t------~--!"1Y-·-j 
t~~-;~~":.._~._.._.._.._~~.._.__ w•··~·"'~-. •'· -.;: .._ -~ .. • ' : . ~ . .._~ . . ~- ~- . :_ { . . ·., 

l ..• -.,,q:; 0.6 l l.S)h~~.rm. l l .~, : )' !:'\S· l D ! 
~~,-.....---t--c~·~------,L----l--,--___. ... ,L ........ -----····cJ·--------·.·------.··.----1 

2L1 0.6 . l Cl'llCh i LO j Yes j D . . ··1 
~-~;;~;:-~~:-:····-.·.···---;.:(·-~)·~~':~--······,•,•:O.>o_••·l··,;.~;.~1~~ .. ~:~ .. -~~'-··:·-~-·t·~~i~.·············-···+------:·;·;::··-"-"-"·""""-""-"""-·+--.._~~':-"'"•"-""-"""-"""-""--i 
: "s).~ , (,.6., , D:<~X:<Sf.-12· \ t;..,! : \(;.;:; ! i : 
l,,.._._ .. ~~ ... .._~.._._...._.._, .. ,.._._ .. _ .. ;>o..._.l~ ..... .._.._ ... _._.._.;.;._ . .._._._.,.,.._..,..._ .. , .... l,:._ .......... , ..... ..,.,_.~ .. _.'"'.,'" ... " ... l~ ....... ~.~·~·~-"'"'"'··;o----·N'-*'-···i-...... ,.. .. ..,..._.._ ....... _..:.._.._.., .. ,._......_.._.N,._..._~l,:,;.,.,_..,..,.._ ............. _ .. _..,_..,,..._ ....... ............, •• J 

\t'· Solids "v¢rc tHss(>tve-li at i50 '~(\ 

i;lt)ptpying a: n~~l: {lQ.Otirl.g pn:>C{ldllrt: affu:ttled fbu.r forms .. ~ c.~ D, and F, ~4.ixhlre-Sof 

at~t;h)tl~ \:>.:rilh l'vJTBE, TH:P; and K:ydoheim:.H~ :provided Form A :rnatt~riaf~ Forrn C was 

obtained from ~he nlixtu>t.\"> of RcctQ:m~ \Vhh .BtOAc, heptane~ Wh.t!ime~ a:m:l CH2Ch, The 

mixture of .acet¢n1e '<'•'lth WA9 afibrd~>d Fs-.rrn1 D, and the mh>Jtlre of ~cetone with dioxane 

<:1tlbtded .Fom1 J'' solids, 

prirlHi~-y St1l'-'enr ~mpioying a fast ~{)qliug: pwcedn:re aft'Otded flve form~:~ C, D, E, F, and 

G, Fonn C \'i-';:1;$ obtained fn::n:n ct~ystallizati<:ms l.!S:ing MTBE and EtOA~ as co,s~)l-vents; 

Fonn D·v-<M ohmir1t~d ts-om nltXhlr~s ~:~fisoa:rnyl al!jnhd w·ith hept;ltn.e,toku:.:m~. and 

CM:«,Ch; Forrn E \VM cryst~mzed out ofi~·AmOH/THF and f·AmOH/cydoht.~-.::ane; For-m 

0 \vasobt::tin~d fi-orn t-.AmOH/lPAc and Fonn F W1\$ obtained ·from f .. AmOHidiox{lne, 

Form D was tb¢ rnm;t commrn-1 fim·n: obs{:rved from the nrystani;;:;atit:Jrl.:C\ &nil Fon:n F tWiS 

obs~:rved o~ly '\.\·hen d1o-?w.ne; tvns: used a~ ~~n a:n:thdvent 
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Bhiarv ~:Hilvent n~crvstaltb:atious nf (.he J>Oiassl.wn saH with the slo>'v-cnoHn!>< ,. -:- ' " . ' . . . ,.;.> 
~ ~ ~...,. 

p1oceth1t~ \\'ef~ perfon'ned ush:ig thtee primary sol\.-enb {MeCN, acetone, and i··An~OB) 

~md eight ct¥so1vents {lVfTBE:, EtOAc~ lP/\c, cNhexm·h;:~ heptane, tohHtne, CHxGh .• und 

dioxml~\) .. l\U ~·t:llids were $tl1al_yzed hyX.:.I{l>D to determine the physical fi:n:m., T'.vo 

paltems \·llm~ ~bsenr~'d k~ b~ Fonns C and D n:.:SfH~~ctively •NHh add.itiun~l pe,Zi,ks p.-e~l'::r~t 
Other crystaHh~atkms .pn::rvkled Pon:ns D, C, nr F~ Fonn l1 ,.~·as ohhttn~d f:h>m the 

r~.:dkl-..ving S\>lv~nt :mixhtre:t ~,teCN/!\·'lTBE, t\·1-~:CNliPAt., ·!\~1'eC.N/totuene, tvl'eC.NiCH.zCb 
I 

tmd a}S() fn:)m ~he mixtu~:s .of ~',..ArnOB ~with MTBB, 1P 1\c, ~ydohex~ne_.. heptane, and 

t<.ilu~m~~ •. J~orm C \Vas ~)btained ftt:Hi:t MeCNl!wptan~, f.: . .,t\.rnOB/EtO:A.c, and trli::»:tu:res elf 

~tetotlt with MTBE, Et.OA.K:, lP Ac, cydt1h(.::xa~le, heptane, h:l!.U¢t1e, and ClhCh. .Fnr:n:~ F 

W<:J.S crystaHiz:eJ fh_):tll the rnlXhlres d.'MeCN!dims:ane a:nd H\rnDH!d~oXalle, The sotvent 

·~Hx.t:ure of MeCN/EtClH p:n:)\.<:h'Je.d anit>rphntts materi~\l, Ele:rnel'~.tal an~tysis te:mlts 
' 

pn~~ent Fonns ;c, D, ~~nd t" ,~·¢r¢: !\')'UJ!d tn he the most cotrm:>on furtns ofthe p,;t<.'lsshmr 

saH i~oh.lted £m4 based (ll1 thcrcs~:tH:s, thc;~c fi:mns ><v~rc cbos~m fbr scllk::..up and H:.rrthe:r 

clurr·~t.tcrizath:~i't, Diffhencet~ '\.~··ere:ihund h1 tl1e XRPD Pittten\5 m1d FTIR 8J'lectna ofthe 
I . 

sc'Mt:H.!p 1\]tS.\~•hic.h.'"vet~ attribute-d to differences in impurity pro::fi1e$:~ cty'Shlll.inh)\ ami 
. ' 

6.2. J L·'l, c:h~~f(.ICN.W{~tJ,ltr.rn (!(Pol;WtlP.q.~hk Fo.nn c qf'D.iaz.oxid~~ 
Pot:tu?si'inn Snk 

cHa~oxh:k/so1wnt, It Js g. cryo$ta1H.n.e funn {)fdiazoxide pot~~ssh.m:1, 'with endotlwrrnic 

events 11t l S7 ~nd 350 <>c ln th~ DSC. The '.;.'\ltPD pattm:n ibt Forrn C is l!i1kp.li:l ~~1rnp:an~d 

' to <ill other fbnns observed, FT1R (ATR) spe.::troscopy &ho\ved dift1\rt:n~s bet'Ne,:en 

forrns, l tf 'NJ\'U~. spectra were lbund to be <J:Ori.t~iste-nt with thtl stmctu.r~ of dia2:oxi<.le \Vith 
,. 

a lmtf.:.molar ~ql;tiv~lent t:l:f~lcetone pr~etlL NlvfR data ~i.b~) iiKlicated that the nlagl~eti.c 

e:nvironltK~nt of!,h~ di%?-c.lxide structure had ch<mgt-4 e·vide:nced by .a: moveme-nt in 

~:.l:wmk~l shut o{'th? <'iromatk an.d methyl pn~fotl rt.~,:;onances, Jn addltit>n, the resmtancc 

Ju'~ to the <~tnhH~ prot<.:>:n \~'e.s not dJs<~rved \Vhkh suggesh ... >d d-epn~tonadrHt h:i: ~{)h.ldtm, 
\Veig.ht loss by TG:lt was 8,9%, consbh;;pJ with a ha1f~mohw \~qui.vaknt: t:~f acetone, a.n:d 

ocClltted ne~~t 1 Em :O(: consistent -.;,vith. fh(l endoth~.r1n obs~rved in the DS(: ~xp~in~.ent. 

t-.~1oisturt>·sorptkm.;m~1ysis cnnd::qcted at 2.5 QC ftorn 0 '00 9\~'% RH(ad~Klrp~ion) ~nd 85 tt} 
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0% RH {.:ie;Sorption} i'ihv\~·~4 Fonn c; to ht) a hygr~:,-_,~r~r,~ic ~'lohd., showing a)?p:roxlm~tt~ly 

4 7 wt "% :~,vat~r at 90%! RH" which indk"'tkd the s~mtHe deliqu.e'Sced, 1t1 cu:n~pa..~son~ 

F~)tms D and F 01\l{nihy'\irme f.lnd diox&~t": !K~tv~te) sht:n.ved u:p=p:rNdJnat~ly 2fi and 22 wt }'& 

~.vat~r ~t: $}0% !~H l'~$f'K-:c:tivd"y, XRftl an.al~'{'>is fbHtr~>ving the rrtni.sture~.sorpHtm 

e~p:~thn.~nt afibrded a pattern COl:~Sist~~t)t \'lith FMtY1 ft S1un·ye~pedm.ents \Ve:r-e 

perthntHXi (Pi"!"$0/SO m!xmr~.s ofFonJ1St:. n, and F to cletennjne"pmp,~nsity fbr 

Gonvers:ion %rtd to" see if a "\wJque fo:nn" coldd b.;_t generate-d. Opm"~ shJn:ying Fctnn C 

oJ:tlh:.tute:s in etl~ylacetate, acetonitdlc, and t5!;.)pmp~noJ conv:erskmto Fonn f) 1vas 

observed in all ~olv~ts. \:Vith>=}t.lt wl.shing to he bound hy theory, these re.<;uhs as \¥~U al':l 

~.xmv~r:Mon: nfFonn F to F\.)nn D h1 th~s~ oJnrlitkms su.gg~st that F{Jrm 0 is more 

thermodynaflc'1kaHy st~ble timn "FornJ C ;<~nd f :;;wcon.Hngto O:~rh\'<l.ld's Rule of St<~ges, A 
1 . . - • 

thern'ml~stabitily ~%perimen:t o~ Fortri: C at 60 "C fottrul the Jonn to be stable, Conversim} 

to ~moth(~r fbrh' \:i.··as not ob~ervett 

diazoxide ptlta~shHi'h v<.ri:th en(.i{lt!wtmic ev·ents at 130, t9t and 352 =<>c in the DSC F11R 

(ATR} SJ:W~tros~::opy sht~cwcd dkffeN~Mes between forms, 1 Fi NMR sp,ectre w-ere fm.md to 
\ 

be <:;on&isten~ with th~~ Mi'i:J.Cture of4ia<~o;.t;ide, NMRdata aho indic~tted th~t th~ n'iagn.etic 

env~romnent-ofth\';~ dh.zoxsde sfmd:n:rc had ~:~hanged e=v~!derKf'.d by a tnove:ment in 

che1ni<m{ £hift pf the a.rnmahc J:nd methyl protf}il :rest'lJiMC~$, ln ~dditl.t1n, the re~onanoo 

due w the $Wit~e p:rt.llon \'t'&i> nJ.lt observt:d whk:h ~t:~ggt~td dt:lprotonathn in :mluhon. 

W'~l.ght loss: h~lTOI\ was 45%, consistent -.vith a helf-mdtl:r equivah:lnt of\Y~ter~ ~rd 
' 

ocGttrred l1~ar t ·~ (} ~'(.~ cunsisti'Jnt <iNith the el:Kk3th(intl observed in the DSC experh:n:et~t 

Moistur~"sorpt,ion ~nalysis c(.mdtJded at 25 ~c from 0 to 90'% Rl:l (<:tds.oq:itk,n) and 35 to 

0<?,{~ R.H (i:.k~$t:H}>tfon} showed. Fonn D to be "' hyg:roscopk, sh.(Y'<'>'ing approximately 26. \:vt 

%~ 'W<~tt:.lt at 90~-M, RH, ln c~xmparison, Form$ c; ~nd F (acermw <md dio:Kan~ solvates) 

showed apr,toximately' 4 7 a.nd. 22 vlt %~ W'$ier at 90%i RH, re$p~cdvdy, XRPD analysis 

f:oJkrw:ing tht~ r,twiShJte--s.orption e::>qJ~"timent afforded a pai:tt'\l'n consistent lvhh Fcm:n 1), 

Soh1bHHy studies w·ete cm)ducte4 al plt 2, 7, and 11: fnt Fnnn D ami shmv~d 29, 33, and 

59 mg/rnL relSpectivdy~ S.olublWy concentrations '1.Yew detennin~4 :u~ing: m ... ~a-:pern~:nt 

cakoula:tions >:vith an HPLC c~~librath:m CQ:f\''e, Shm:y c~p~rimcnti:l '~.'<'ere pert(lWWd (!!:! 
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:50/50 mi;»:ture$ .of For:rns C, D, and F to dctcn:ninc their propensit,Y thr conver-5<io:n and to 
l 

sz:e if a urdq~:}e· fbnn co:td.d be g~nentte~t 1Jpon sh~ttYh'1g rnb.tttres d'Fonn D \vit'h. Ft~rm 

C tH' Ft:;mt F in ethyl1lc~tu.te~ acet:<1tiitrile~ and isopropano1 convemion to Form D vms: 

observed. in a!{ solv~:nt~, 

' clhlZP}>ih.:l~~/solv~nt. H ts ~ crystaHhw ib:rm of'cli<'lo~o:xh.1e pottls<':ilum,, ·with endothem1ix:: 

event?:l at l~:i and l63 °C in the DSC, The XRPD pattem fhr Fnrm F is u11ique (:omp<.lred 

to ~n other tbpns observed, FHR (AJ~R) stJectmscopy t:>hO\\"tC{~ differetwet{ h~tween 

ibttn~, 1 H N1~R spectra w'm:e :fiJurttl t~) be consistent with the structure elf diazoxide whh 

a haH>trwlat equivalent of di.:~x.;:n:~e prz~sent. N~<tR dat~ a!so indkated that the :magnetic 

environ.ment ofthe. rliaz.(~x.kle stnwtm:'~ h<'!d cha.ng~d as evidentl~d by n movclnG:nt in 
I . . 

che:rnicru shift pf the $:Orrlcatlc ~~nd m.eth:yl proton l::t~sotJ.ant.~.s, In additk~n. th~ r~sonm:tce 

due w tile runi~e proton >.v~s nm r>bsttvoo ~~.4~~c.h s:ugge~ted depwtonatiotl it~ solution, 

\-V!(tight lt~ss by T(lA \V<l~ 13 J ~4}, ~mtsistent '\vith a haH::.tr~.olar equivaient of dioxan~\• and 

occurs near 180 °C c<:rn~h<-tent \Vltl~ th~ t!ndothenn observed tn the f)SC cxperhnerK 

Mol(:lture~s•;Jtpt~on %U:}~~tysis CO"!J\.htct~:d at 25 °C frcn11 0 to 90%. RH (adsm:pti.on) ru:od 85 to 
. ' 

\}'% RH {desQrption) s:hpwedform F to be \il hygx,)s~opi<:~·st~Ud) sht~wingappraxirnatdy 22 

wi. ~·t \-V~ter at ~}(}!}·~$ RH. ln cs:n:npatiocm, FQ.rms Cand D (aci.;:to!J.~ solvate and 

hemihyrlrate) sho\'ved ~pproximately 47 and 26 wt% \vsJ~ at 901~4l RFf, n.~sp~t.".livdy, 

XR.P.O .:malysis f"t)Hmving the nmisture-sorption experiment aftbtded a pll~:t~C~r1:i con~is:tent 
., 

f to dcten-nine fheit propen};Hy fu~- GDnversh.m an.d to ~~e tf a 1.mit1u:c Rnm COltld be 

get.H~tatro. Op~m slurrying n1i-g,t1.l.tes of F1:ttn1 F 'Yvhh 'Pttl:rn C and Form 1) in dh:il ~ce1aJe, 
' aoetonitrif<t, tmd lSO_propastoJ t:OnVef'SlO~i ttl f'~)1:rn 1) \V~~S t<hSetYCd ll1 alf SO}V<eUf:$,. 

l , <.Jh€'!-:S~l'f.Y' aninu:tl tnoa\?.l 

Fomn.tlatkns ofs~1ts of any o:fthe com.poundt" nf .Fonnulae l·--· IV pr~p~~:red a$ 

des{;rlhed h¢U~·lh ~an b(:, teste-d t'br crt"k~cy in <Jn animal model of obesity ~ts described by 

Sm:'I.<Y'1t et $L (l{'ti.Ylacr~/wJo,§r.F Hl;363t\..3&J7 (2000:}), Srie11y, 4-'\~'eio~k,·old B6 male mice 
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ate lK1use!.l :5/t.:age in a temp~r~ttute~wt~trolkd {22'~C) 'mo:n.1 'With a 12-h ligh~~ 12-h dark 

cyd(~~ 'fhe high fai (HF) m1d ln\v t1~t (L:F) expedn:1-ental diets ('ont!~ht58~"~ and llt;{, ~f 

~'~dorit~s from fut, tezp~(~tivelv, A gr<)ttp tdxnice ~lre Jl>d tnz~ HF diet for th(l first 4 Vtt~ks 
.t· ' . . ... 

o:fthe study; tHe remi'!ii:ning 15 mit:.:e we red the 'LF diet The mite assi&>ned to the LF diet 

are :maint.ained on this did thrtn.:lgh<Jl:!t the study as a reft~renCce. gmup orlean cf>ntrnl n~ke, 
' i\t \:Ve~k 4~ an f'IF~ibd nHe~ art-assigned. t(} 2 gnJM:P~ \).fmit{\ "Inc fir-st group remains Oll 

the HF diet tlwp'~.tgh~H.tt the 8tu~y as the ohf.,'>e control g;mu_p, 'T'h.erenndning 3 gro'!lp~ of 

rtlk:e .;:~l~ t{;~ th:e HF diet ~m:d <tdrn!nh:te.re<l the ~.or~troHetl release fr:~trnuhtkm. ofsalts of 

any of'the 90l1\}11:lW~d1ii ofForn>1.fbe!- tV at abf)-u~ 150 mg of active per kg p~-r, day ~ttnl 

singk dose administered hy tn'al fwvag-e, · i\nirnaJs nre weighed \Veddy, and 1hod. 

c;::msurnptinn is n1easured per cage hvke weekly tmti1 the diets ~1.re chan,_;;~d at \;ve~k 4, 

''vherettpon boqy weight altd tlmd intake ate detennin~d dai iy. ..the fhed effidency 

(gn1rns of hod)'~ -.w'ight ga1ncd per Cal tx~nsu:mf-;'{f} j~ c<:J.kllhited ~H'l ~ pc:r .;age ha~h<­

Sanwl~s fbr analysis ofins:uHn, glw::os~:~, and. lephn are t:ollected <m d.:t)" 24- {4 days hefwe 

the diets :ar~ chang~;;'d)~ <3n d~y 32 (4 days a ftet th(.t -:,~h~nge), ~md ~ri'<•;teckly th~t-eaft~r- Jn ~-m 

Gases foo{.i I$ rem$,.>Ved 8 h befure ~<:l:in:?les. ate ~~)He~ted. Gluc-o:se i~ aM~yzed 'by the 
). " . . . . . 

glvcose ox.Ma~~ methotL lnsi.ltin .a:nd lcptin C1:Jl1Q~ntrath:rns are d~ten:nined by dqub1e 

~mHhody RlA. ,The ins1-~lln #~S~~y l$< hased on a rat ~t~odauf. and theJepftn: as:;ay ~se,<> a 

JTK,use star~d:f.tt'(.L AHhetc';ntJi'natio!l oHh<.~ study, a po8tJ.>n'l.nzHal p~asma santple ls 

C"'()!lei;:lted ~~nd m:udy<-~M for td:g1yccride and mm-est~~tWed tatty· acid c~:.m.:;entrntions; Aft~r 

4 \V~eks cf dtli:g tre~tll~en~:, iii. ;:$tibset t~f 10 Mii:ruals fiom ~ach gnn.tp is killed. 'Dn;: 

t:l~ididyrnal whi'te adlpo~e ttssu~ (B\VAT}, reh:op{~ritm)e~~i (RP} tirt, intersc~pulru- brown 

actip~1se H~s:ue (UlA T) fat pads, \md ga~1trocnemh~s nr:.ltl:C~e are removed" trln:u:ri:ed, and 

Vleigh~cl. T'he percent body bt !:.;; estimated frm:n the "'"'eight of the epidid:ymal tat pa.<L .A 

s:l,:~bset of five animals from t::l)Wh &l'OUp~s inj~cted l.p. with 05 gJkg gluct.>se, At 30 min: 

post ~nject\nn, a p'lasma sample h colkcted and analyzed tbr gh:1.cose ct.1JJ:tent by the 

ghJr::ose oxid@c tnetlwd, 

fH6J1l 

de.scribed herein t.'.all b~ te~;ted tbr etl'kacy in l)booe hmnans, as described by Abmzadeh 

(Alem~adeh et $L, J CHtt Endacr J\leta,; 83: 1911,·1!1 1:5 0 998)), Stibj~ct$. ~o:n,sist of 

moclerate--tf.-. ... morhidly obese ~dt.tlts w~th $ bQd)·· m~ss :itKlex (EMI) gr~$-ter thatl or equal to 

Hil 
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Jn kg/uP, l3a}~,h s:&t)e~t undetgoes a s;<::}mpJete ph)~~lt::al exanlinatim~ at tht~ initi£t1 

evaluation, bt1dy -..veight being mMS.llred Ot) a st<U:~<.lard el~c~t:r:onic scale and body 

c~)nTp{lt:dtkHl b~ing mtmsun,>d; by' DBXA, 

i 
B~fo:r~; inhi<'i:tkm of the study, all s-rihJe.ct~ are placed nn a hyp(~(:ak~dc diet {or 

a h;;ad~jn pen~~ .(~f l '·'>''e.-ek~. Thh i~ desiJ:,>rled to ~.:;xclude :Slubjects who are unHkety to be 

t.~trtpHtmt. and kl ensure shfhle body weight hef\)re.treatn1ent. lJp t~) 50 subjed3 are tested 

$-t $:~ch dn~ag~. of dm.g, Daily dosat,w:d~ set at 1 HO,. :(0{\ and 300 n1.g/day, The daily dose 

is divkk~d 1n~o,2 do:s~~~ for a:dinin:i~!r~t.km. The dose is admi:nister~J ~s either one, two nr 

thre~ 50 mg c~~:pstlles or tabk:ts atead1. thne of ~dtnhthltn.~tion. Subjects art dosed d~Hy 

f($!"Up to 12 months, SubJeots ar~ re".,'iewed ,;vZ$ekly, .,:velghed, }Uld ask(tfi ~~ha·ut any $lde 

effects of c(n~C'l,rrre.tlt Hll~es~es, 

:n~~~Hs: <:We an~l~'Z~U u~in.g a standnrd co.mm~ter s·ofhvare pn-,gnrnJ, ,AH sqbj¢c~'S an~ pfaetd 
\ 

Otl a hypocalotic di¢t an4 ~ncm~nrged to p:arti dpate in rew:~t~r exercis$, 

labonttory te:s;ts are 6t>tain:~d: blood pr.~:ssure-; f~sting ph~srtl~t g:lu'C-:ose,. insdin, ~holestt::rol, 

tdglyct~id~~ fi~e f1~~ty acids (FPA), and ,gl.yc<)hempgh:ihin, and n:l(;'<~suws ofn~te of 

J~ppeann~ee ~tnd oxidalkm of pl~si:na (k"r\voo fatty acids, Additio:rm:l1y, f!.:;rut1ne ~memlstr:Y 

!)rofl.les a11d b~:hngpii~Slmt. gltlCO$¢ ate obtained W't::e!dy· tQ iden#fy lhoRe s~bjocts 'lrvith 

evkk::nce of glu~ose intolerance andior electrolyte ab:nom1a!Hi~s, 01ut:ose. is <tmtlyz~d In 

plasmt~:, by thzl slucose oxidat~e m~thod, 

Chole-.">tl'.-::n.)l a:nd. trigJycerides C{1ncent:nrtkms <~:mmeas:ured hy m1 em~y:rn:~tic md:h(H.L 

Pla~<nw 1;;-FA h determined hy an en~::rmafk colMimetric m~t.hod. SI \Va~ ~sses$ed hy an 

!v glU(,~osetoieran.ce test (IV(J'T"T) using tbe modi:fkd rninitmd modd. A.fte:r an ovetnlght 
' tast, a gh~cose tmh:m flO{} rng.lkg} ·w~s admbim:e:red ht\ followed (20 t:nb fat.et') hy a bolm 

!'Jf hrsuHn, Bloqd t1H· detern-rirmtk~n of ghtcose. tmd h:tsulin is obtained ftom a c'mtt~ 

lateraJ vein -.at -:1(\ --l5, ns 2, 3~ 4, 5, 6, 8, 10, 19,. 22~ zs~ 30, 40, 50, 70, 100, 140, am:l 180 

min:, SJ ;:H1d glwxtse dtt1Ctivc.~.nes~ {SO) aN ca1~l1att~ n~ing Btlrgtnm::l's mtldifbd 

fl':rinitn.al--mod~t iC<ll:trputet pn)gt~\m bdb:re. and a.ftet the t:onlpletio:n of -the study, AC\Jte 

Hil 
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gl:i.tGos:e cil~appeitr~nce n~te (Kg) is deten)."1h1ed :th'lltt 8:--19 nJin tkthe IV<"JT'"L Body 

composition is! !li.~asun;:<l hy Mo~de"ttioa.l im~dano.~ bdbre and.at the eornr~tetion of the 

stU:dy. Restli1.g e:n~rgy expenditt~rs:: (REE) is n1etrs~1red by indirect c~k~drnetry afte:r at'k 

z:rve:r:rdg;hJ tZ-11 fus~ with subj~cts lying supine for a period of 30 min, Urine b ~:.ulki·~ted 

over the con:~.spondingl4 .h, tbrmeasur.em~mt(}ftnt.~J :nitrogen.<md '.letermh1ath-,n of 

std;~~tntt~n..~se; 'bdcn·e ~Jld ~i'Wr thf:~ stwJy, 

10642} Ev~~luation ~>f ~i prokmged co--adrninistradon of solid ora~ dosage forrn (}fsalhi. 

of any pf the {:'iJnlpoUrids ofFz1rmulae } .... fV then .. ':{'}f in ~)(}tnbh-lfltlon \Vhh phenterm1n{.~ z~~n 

be ¢{H1d1iwted in hurnans \vitJn:rtcl{ltltate..to-rm)rbid obesity 1tnd a body mass h:dex (BMl) 

greater tbt.m ;;~r ~q~ml t~l :w kg.<'}n~. E~ch subject \mdergo~s a eoumpfde physical 

~-:)<<m·linMio:n ~~t't.h¢ inith~l ¢valuation, body -;;vpight being measured on a, l:<tand11.rd 

decttonic $CaJ~ and bocty to·mposltioil hy DEXA~,, 

{l)643 f Sefi:):rc init)aJkm: of the study, an s:tibjects atf.~ pk!.c~d ~:m a hypw;:~1orl~:} dkt for 

a lr.a:i:ldn pcrio(i of l WfSi;::k, Thh~. ~s d~signed to e.>;;tJui1e suhj~ct~ \vho <'1-te :tmhkdy tl) be 

t~on:s:pli~nt ~ind hl \W8U.fe slahk b:Ody \..V¢tght befbr¢ tre~tment, lJp to l 00 subje~;;ts are 
,. 

f:e..~t~d. Daily <i.e sage ofsaHSc of <.m.y O"f the compriu.nds of Forrn:ulae I - fV h sz~t M 200 

mg. ·rne daily -di:)$e is divided into 2 doses fb:r administration, The dose is adn:iinlstet-ed 

~s cith.e.r ~~ 100 n~g~apsule (H' $ }(}{} rn:g tabk~tat ~a<.::h titne ~)fa{l~ninish:>:Wion, Sul.:._ject~ 

are d<..:_l&ed. ih~Hy l\!r \~P to 12 .n~onths,. Phenten:n.in-e is i.~d:m:i.nistered as·~~ single cl<'tliy dose 

of i 5 mg, Snbje.cts are te'>/i{l~ved t.Wety hVf} \Veeks, ·wdghed~ and asked abmlt .any side 

effects o:r c~:rnc~n-ent 'iHness:es, 

in reguhr exe;r¢tse, Before con:nnendng, and after comple\:im:} of the study, laboratory 

te,~t}l as· {k~sGrlb~f Ln the exatnple abov~ are nbhdn:erl. 

' 
[06451 ·rhe exmn;ple describes us!:.t <:)f sal~ of any ofHte con1pounds ofForrntdae 1···· 

J"V tn {l; prediab~tk ;:r~ibj~~t to p~eevent tlw OG(l~~-ren:ce Qfdhtbetes, S1~bJect:;; indt:~d~d tt:l. the 

$tvdy a,H have· devaterl ri~k of d(~V~~tophlg ,H:$heh::s ~ me<.lsu.r(~l by on~ of h'>'(l. m;.~t1tod$. 
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1n ~ tastit1g gklt:<W& as~.::;y they·:hav~ plasma glvcns>::l ·vfdt~es b~t~''>'t<~t< tHO aud 125 mg/d1 

indicating hn11aired ibsthl.g glt,lC·nse~ ~;J:r in lm oral glucose tolerance. te$t they have plas!<<a 

gluc:ose. vahle~hetween t40and 199 mg/dt <tt 2 hours pc!St~gtucn:,;e load 1ndica6ngfl:tt~y 

have impaired 'glut:t~s~~ tdet~t.nce, Tre<'ftme:nt is initiated in. <ti:l:Y .s1ibj~ot rn.eetl:ng ~.dth~~r 

tdWria, Tr~ted subje.<:ts receive eithef 200 m.g diazoxide per day ~.s: a 100 rng ca.psull.tl or 

t$bl~t tWk!;:~ p~r daY .:or a~ two l QO :rug c~p..·m1es ~r tablets once p~t d~)''- J!lacelw treated 

subjects re(~dv'e dthet one pb.c(.lbo c~p~~1k or tablet h\tke per day or h~'o ph1cebo 

capsti!e:~ m~ t~lhkts ()nc:e per day. 
. I 

{06411 

Tr-e;atment is ccm.hnn<.~d fbr O~)Ce yea:r with ocrrr !:;<r f<t~ling gh:o:c{)8t': i'i'leasured 
' 

.5, A .~t.~~tat.ned tde~."lse t.:qfc~mmlati.on ofdia:z:axi.de .HCl ~'tn.d me{lhtnHh JJCl us~= t:o 

t.t<~~·# diabetic pati(mt$ 

}H'!::Hiluced by ft.rnnin.g ~t (X~mptli#}Sed t~~hk~.t matrix. that include'S '150 mg ofmeUhnnit) llCl 

and roo mg .qfd!~zoxide HCJ, 'Th~~e.. ;K.tive it1$n::dh.mts are hh~nded \\-'ith soditnTl 

carh~'>x:ymethy~ cdhlh)se {<.tbout 5~>~ {\vl;,.\i)\ hyptntndlo$.e(dmnt 15iJ;·t1 (\V/\V)~ and. 

rnagnesium st~~n~te(-<:-2% (w'/'.VJ). 'l'he compn:~s~tld tabktis f\mher ~oated "'vith a 

-cots11)inaticH1 ot' t':fhykdlulo:s~e {SO% ('\vhv)) and methyl tcHt:1lose {20%· {\V/>V}} as a thin 

turn to· conh:\·H;rme i)f h)tdr.$:tjq'l ~d dmg rd~as.¢; 

~~drninistrati<.m: nf ttvo tabl~ts one~ per day or on.(~ tablet every 12 hom1<. Treatm,mt ofthe 

patient ;,;•dth the drug b~ GO!ltknu~d tmtH t~n~~ ofh"-li.J t:h~~f-.~pe~}.tk e;ndpoints h~ reached; or for 

so long as tht'( p&t:i~:::nt deti:ves: ths>mpeu:ti.c hmwfit from '3.-dttritdsH'ath-Jn., Th¢ two 

therapeutic endp~Jints th.:tt v\>'()tild s~'VC w:~ the 1:msis ft1r the decision u.~ ceas'~ h:'(~atmt:~nt 

indud~ the p~tient r-eachhlg a Body kfa.ss lndex (HMJ (kg/m1
)) betwelllri. 18 a.t1d 2.:5 or the 

' n.H.tt>liahli;':lh:ment <::3fnmrtl$.tl ghJco~e tolenm.i:.:~ in the ahs.ence i;:rftreatnlent The p:~.rde~t is 
) 

mm:il:t.ored peri:pctkaHy for (a} gh:tt.\)Se t<3lerance :using m1 t)r..il gh.tcos:e u.~~ewnce test~ (h) 

:glycemic (Xlnttso~ ush~g ~·standard blood glucose assay t {~) <;..vei~"">t gain or kn;s~ (d) 

progres3h:m of:diabetic co~npHct4:tions, and(~) ~tdvers~ zd!~cts associated "vith ttw use of 

th.es~ a(:tive lngrooiet1ts, 
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' Ph*itl11acothe.r~py Rn' sch:iz'Ophreuia is initiate-d fbt a patient tneeting .OS.K4 IU-

R s;f!ttwia t1:~r s~-hizoph:n~uia, The patient is adrnin:!st¢r£d 10 ttl.£; ,,f o!an;.~~apin~ (Z:nJrexa~ 
tXHy) <>:nee p~i day,. Arlju.nctive: thempy to th(~ pl~tlendo.r schizophreni~ Includes 250 n~g 

. r 

¢qUlV~~ient of'(alpro'i~ acid a~ diva.lpn:.lex sodhtm (Depakote, .Abbott L~bs). \V'eight gain, 
l. 

dysifpid.erni~ a[u:l h::t.rpalmd gh.lct'Jse kderan.ce, and mdabnHc s.yn~1mm~ a.~ high frt.>t:}llen<.~Y 

•~dven>G events; in patients trea.te-~,i with this cornbinatiMs of ~mti·psych*.1tics, \Veight g~ri.n, 

d)tSHpide:n1ia, ini.paired glti•X)se tder<=mc~ or :metl!bolic £yndtomt~ are treated by the ~;.:o-· 
. e 

adrr1inistnrtiol1·of ·~ th!i.'.tapeutk~1Hy et'H~i:~tive do:S{~ of a K,.\J'i' d~~~~n:rv;)l <Jp~ner~ The patient b 

tr:eatd '"lith <tdjrnin!stn~tios~ oflCKl mgld<ly of~alts ofany ofthe c:om:pot~nds.ofFonnntae 1 

~· JV .as a (Hice;dml:t tablet fbmnibtit~h. A.drnin:is.trntio:n I'Jf s.ahs. of any ofth<~ con:qJo\mds 

t1fPt:u:rnula¢ t ~ lV contirn.tils <.mtil the \ve:ight g~13n~ dyiHpidemia, imp~h'ed gluco~e 
tolct~mce (tr. m1~tabQHc :syndn:Jnie l:s ts:>l:re-ded o:r ur~tH treatiJJ;erit '~fnl<~ pMient with 

t:)lam:~~pitR~ L~ <'ts(X~:t~!ilWt',d. Dysh})is'iern:lais: detect~($ hymeasu..-:ing drc~lluting 

\;'X)fit:-Gntrutim}~:o.ftota1, l'lDL, and :t.DL, Ghof~ste.R1t* trigly\Xlddes and :no.n:..~~te:r.Hled. fatty· 

acids, lmpaif~~ ghlt68e t"Oleran.;;:~ is d.l!tcctt<i through the us~ of oral or JV glucose 
J . . . . 

tol~r;_~:rl.Qe te~ts;~ tv1etubd}c syndrorm:.-: i~ dt!stetct<lXf by rncastui.r}g sts k~y risk bctors 

in~~hltHng c~ntM! obesity, ilystlp!demia., hnp~ired gh.lc":bse t~:,l~rance, and drclll~lting 
' 

concelttraHons' ofkt::y pwintl~:mmatory cytokines, 

7, (j>ntp~~?ristm o.,/Sh~tef)oses q;l'Dfaz~J .. Yide Admi.•~isterrd ns Ptt.~f{{W.:?Hnflf1 On# 
v., .. · • , . , .. ·A· . >;1, ·("t. ;>' ,,, .,..,, .. f . .,l!.,,l' n.,>,,,, ,_7 ,,, ·1,1 't.·~ 1> .t";··.t .,., , .. ~w;pf1.,,'#(nl. 1.H as JJta:taxw:e . . na.u ••.. l:A:.,,~ 1'\JIM>a.~.n>;o.~.~L·S~.· -~a,,,~, ,. .,~.;. o~"·'«· 

7~ l ~EiJ.~crim.:mut.! Design 

't i, l, Obj'ectlw} q(Study 

CH~ical $l:udies employing a :rar~do:tnize<-1~ <lpen~h~be.1, pan~lh::d protocol 

com1~aring the .~afety$ tokmbHity and 'bJ():U:VaibbHity (t~ .• ph<~rmacokinetk8) in <..'be~e 

sqhf<.~t:s of Prdglyc~'\11® (oral suspenshm) ~md rliaz{l::d.de choline salt (c~>nt:r<)lk<i·Teh::ase ... . . . ~- ' . ,. 

t~bkt) v/ere <XJhdu<.~ted, The st~cly ev*tl:;;late:d the s~tfety and folembiHt.y of a single, 200 nlg 

d.or::s (approximat~dy 2 mgikg) Qf. dia:zo;-;:Jde. The shtrly timlle:t ¢~Jmpared the sing'~~ dost: 

phannaeoh:i.netics of an oral s:u.spen.sicn nf the Ree ba~e ofd:ia~oxide (Prog~ycern@) wltl1 ~ 

CtmtroHed;.;rde~t~e tahleted fonn.nbtion !)fdiazoxid.e chorine saH tmd~r ta.~ting t<.ondHiOll$; 
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l)iazoxide PhoHn~ ~;.vas selected as an alternative rno1ecu!e fot th§,l orai 

admhiJst:mth:m :of i:!iazoxtde heeause t~fmbry-ri.f1Cftntly greater agutxms ::>ol o:bHity over 
I . . 

diazo~id~j fie~ ,bRS~\ rapid t~Nl version to diazoxide ba:i<e on e..xposure 1t:l ·an aqut.xms 

~.~:rvirmunen~~ ~ud incf:lmpatih!Hty with inco:rpor~~ti:on into s:u.stahted release fon:nu!atklrt~>. 

'l11e t.~t~'ofrlh~qxide choline in an 11qu~ous n-1edium in vitro has be&::n extensively 

z~haracteri:ted. :\Viths.Jt~t \Vishtng-w be hound by theory~ tnK-e so1ubi1b:ed·frml1 th~ 

contmlkd~·!tde~tse tab1e:tfhrtnt3btkm, prior tn abso:rphon, fhesalt hyd.toiyzes rtJ the frt::e 

hMe ofd1m:o;:.:jde and dl<)!ine h·>.rdroxi:de. This \Vas exterH~ively cMrac-terh~ed ushm. • ) • • • • "' • • • • • • • -, - • • ;>.;. ..... 

i 
lfV'/\~'i~ abs:~d~ance, and ~Jcctsn::-ed i~t aU ph)"Sk1!1gi\::~~:t relevant pH values from 1)H 2.0 tt) 

t)H 8,$, l'"his 1~ydrp)}'$lS Q{c:io;;~urrt;Sd in deicmi~~ed \;<f~h::r M:l.d hnft~r(~d ~tg:tlW\1:.~ ~elutions~ and 

~n JMl~r solv~nts that contained trace am.ou.p.ts e>f"\vater. 'Tin.l:.~~ dia:zoxM~~ as tht~ free- base,, , 
i:s the tnOlct:ul~r f}1tiU 40Sf.id',ed t(ll.}O'\.\'lng: 9t:U1 adminl:stratfort ·0 f the chohne 1<l<~h Of 

diazoxide to antnwJso:r h'~Jma,t1~; Sernrn and pbsrna m~sa_ys 'l.isJ::d i1! TK and PK. >'l:na!y:>is 
' 

fl)ea$ure '-li<~O~ide.fh~e basRl (~oncentl<'fti.o.ns: .. f.lisso}utlon ilss:ayz:tneasufe diazoxide fi'ee 

b~use. Differe,nbe~ in pla~rmt c<:lncentn'ltiorHhn~ pr:of1les ofdi>l'<~o::dde ">ViH h~ depend~t1t: ., 

on the Hrne ~cn~rse ofrekase ofd.t;;J,~'!:()Xide ~boline from t1w ta.bJ~;.!t matrix in the intestin~1 

h'act. Historh::<-~Hy, both oral stlspension a:m1 irhmt'.diate release <c<"';})Stll~ fi::.:t~nulath::-ns of 

d!azo::<.id~ h~rvJ. been ¢ommetd"'H-v avaihbh::o~ marketed as Ptoglvcem®,, The Ottd ,, ). , . • . , .. v- .. . .• . , . . .. ·M"' . . .. , 

susp,~m~km hasih~en $hOWn to be high!}"' bioav$i1ab!e .a.-""ld rapidly ~~bS!Jrbed t~pmi 

adnlirH.strt~-tiott,: BetltmS!;_~ oJ' the d~ffk:uUy in characterlzh1£ dis~oluHon from .fh~ oral 

st~penska1, th~ in,..vHw df~solution of t.:~mg!ycem® capsrd~ ·~.v<~:S cotnpan~d uudz~r 

standardh:ed G~nditkm~~ to t.hat of ,Ha.zo:xkle choline wntroUoo~tektase t~hlets (.50 mg ~1.nd 
200mg), 

Z 13. Jndushm C:rUtv'fa, 

{06521 lr}.d;usion cdteda tor tht~ Jll~sent ~tndy indwkd age 1 S to 65 yeats old 

indusiv:e and Bt>.-U. bet'\.vee!! 30 and 45 kg/m:~, lndusive., and signed informed tiOns(.m.L 

' F~mate partidRants \'V~re requkrt.-tt to h~ ~Hh~~r postmexl.opausa1 for at least l year; 

$Urgkt~Hy ::;t\~dh rb:Hatentl h.tba1ligati(lfl~ bilateral tJ(rphorectomy~ or hy~ter{lctomyJ. or 

pra~tk.:ing ~l:tnGdiGaUy at•ceptabte n1~thod (lfbirth t¥Jni.toL Inclu...>'{km criwria further 

~nduded freoo6m Jt·owt ~ed,n.1s me~:.Hc$1 d.}~ordc:m hwoh'ing the kidm~ys~ digestive sy$.tetn, 

b1;_~~rt .and hkKKl V(~Se}s, hm&':!> Hvur, eyes, nePles, bmin;. skin~ e-ndot:ldne sy~t:e:rn, bm~es Ql 
j 

Ex. 2002-0572



hlOO!t .SL!bjeds, tither (l~a:n their obes(:: cm)ditiOjl, "\Ve-re gener"*UY lltX~lthy ~!3 dnc~~rtKmtt'\0 

b,Y m:edJt.aJ }'l.is!oty, physk~l exitm\n~:~.tion, vita] sign, J ;.q~::d ECG~ and {;-Hn.ka1hoomtt;ry 

asst.msments.. qh~racteristk8 t.sf tlte subjects rand\)mh~ed in fh~ $tudy are pmvided in 

Table 33. 

T:!bk 33, Ch~tntttedsttc~ (i{ $~lbjt~t$ :r>l:ndMnb:ed in t.he 5tndy 

f''¥1-;;·m;,i-;;~--~.-,- P~oglyc(lt'o On~J Stt$p~m<km (-;;;15::t"F·Dl;)'i~-;isit~ c·h!)!lrs~ c;;~t;oiie~i.:ii~!;;;t;""J 
~ . . ~ ~ 

! · l Tllb!ct {n=l$) 1 
L""~'"~"-'"""".''"""·'L·" '""'"""•"•"'""····•·-'···"""'""""''"_"_,.__,._ ___ ._ .. .! . • ~ f , l l\·tean$80 (rat1ge) j Ji.:l~an:«SU (~ang~) 

1 
!---·--·----··----•<--···-------l'''"''"'"'"'""'·--.. ------------. --~-~----o' ----------! ! Ag(3 (Yl') .·. i 3?.%UJ (!S--56) i 27,9:U:;u:, {W--54) l 
hn\n (kgim1}--~---r--·-·--·-----------ii:9:t.4:3 .. (3o:-:i:~i4J)""""""'"''-l~-----~11.s,l:s.'2. pI A-41. 11 ·~j 

~==~~6- -~1 ~=--,1=-] 

l065)} E,':f~h.lsiml- cdteti~ indwkd tt'Ct1tn:re~)t tVith nn inv~tigatbn~fl dn1g '.Vh'hin 28 

t'by~ pr:kH· to d~~.dn,_t;, prGsen.c~ ~rhi$t<-){::>" tlfa cHnicaU~y sigtMk~nt di~m'de:r, dinkal 

bb<.x~t,~ty t¢s·t ~'ttlt:~es o.tlt$lde of th{;~ ~tt::~cpted rt-~f~:J:'imc.s.~. nmge, ~eactJ·vc screen lb:r .HBV, 

H.CV, orHlV~ b~~ .qfany mect!c~~tlM> afi:ectirig body weight, lipid or gh.1cc~s~ metabolism 
~ . . . ' . . . . 

within 2 l'n:orrH~s~ nse ftf any ~y-steml.c pre11~dpt:lon me-dicadun fh:n11 14 da}~ prior to 

soreethll!~ to dosing ~x~cpt hwnn.oru~l ctmtra.ceptives, us~- of any dn.q~ known to indu~:.:t~ ~:~r 

inhibith~<~tk drug l1W{JlbOhSiJt 11-on-:t 28 d~ys pr~or to &cr~~1iUg unm dosing, positi:ve test 

Jbr dmg: of ~bt~~' c;us'n:mt tohat;x::o m;e, poslth-':1:) ptt~£tll;tt:IC:J ~cree:n,. or pr~gnaut or 

breastfeeding:. 

were m~1domiz~'d to e$c:h ann. For conven:!enGe, th~} ::w subjects were broken up irtU.i two 

cnhmte.L Cohnrt 1 ch~cke-d h1tothcclink on Ocmbcr 12, 200{~. was dosed on Octt'Jber t4, 

2006, rerntdned in ~he dink for 72 hon:rs fnllo\:ving dose ~!dtninhrtration, retu:rnlng at 96 

~nd 120 bou:rs after dose ~R~minh;tn:tth:.\n, Co!K•rt 1 included 10 ~l.1bjCl.~ts mnrloml:zed ln 

~ceivc Pt~;:lglyce~n Oral Suspens~~m ~~nd 5 ~->ubje~is rMdQ:m:lzed to r%1celve ~ Di$.Zf.!xide 

c:twHne C"'<Jnt~<Jlkd-R.ek~ase 1'<ihlct. Ccih,Hi. 2 dwz::k:ed h}U~ the clin:itl on October 14~ 
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2006; wer~ doked 011 October 16~ 2006) rematned in thc'cUnic fot· 72 hout~ fbHowhlg d4i:.\ie 

i'idn>:inisttation,~ n..~hn11ing at 96 and 120 fl{llltS after dose adtrlinistration, Cohort 2 

itlcluded 5 sd:u~ects randtJ.rn.i:Z~xl tt) rect:dve Progiycem® f)ral Snl>pe-nslon ~ncl 10 t1ttbJe~ts 

ran~hm1tZed tt) re9e.ive a tli;~Z(Y:>:::ide Cfl(3ll:ne co:nttul!:ez'id:dea~~ tablet. AU :mbjech 

eompk,ted the study. 

' 1tHi551 S·ubj<.·~·d:s. nm<Jomized to fh~: Proglyc.~:.:n;@ Ot~l Suspensh:m atm r4"C~lv~t .~'l. 

~ingte 200 mg dose (4 .rnJ...} taket~ \\'Jth 240 :rnL of room tl:m1p~~mhlt-? \'vater, St<1tjccts 

nm.d<rmized to the <l:l.o::~zoxide ,:hoHne cnntroHed·rek~<lse tablet .am1 re(.x~ived tt si:ngl~;.~ tabkt 

conh~ining 290!mgofdi&zo?;:.ide t1"!9iine, \•<dtich is e;;:p.,•iv.:dent h> 200 mg of di~zoxide, 

no.sl!ls \\'(::tee ad\1xin:isteh%l atl:~,r an overnight fast, and fasting conthmeti untH 

~\pprmdmlOitel~:tfLZ$ ho'!J.rs <d'tw tklt'R~ ~(dmb1.hltration at ,-.,d)Jch tinw ~ !:.!tand~~rdized meal 

,..,~~~ :sen··e.d. 

·~7 " ~· S'' .- ·~ . .f' . , , t .. ~~ .... /~-- · ~":l-rett~: .h.:J..O}'U!Ol"J.fl,g .. 

Cftdk-..,'1) ia:}xn:ator.Y te£ts inCluding hc1I1b.tology, tH.nical :;o.erum dmrni;§try ~md 

urhmlysis: war$~ condtK:t-ed at screening. and ~t endofl!}tlJdy. H~m~~tology inchdt.0 

meas~;trement~ ?~fherr~oglohin, h(~tttaK1~rH, wh.:ite M~)(~d cdl (~ownt v;;'Hh difthn:mtiat, red 
·> 

blood eeH cmm~ and phttlkt <~:ittnt GHnte<~t senntl: chem.i"'try inchul~d evaluation of 
> • 

sodium, votm~~(un:t, BVN~ creatinine. tt:1tal bHirubin~ total protein., alburnin~ ~lkaHM:·; 

pho.sphat~e •. AS'r., ALT, gil.:~oose~ K$t1tl dldtsteft~~; HOL;..d'l'-~lestt\t-OJs .:.tud tduly(:-:edd\:~~, 

Ud:naly~is includ~d pH. sp<:icific g;ravhy, protein, ghi~·OSi:~, ketones, 'biHmbin, blood, 
: 

nit.dt~~~ ll.n>bHil'~og~n. lmikocyte~. *lhd n.1kmscoplc :urine analy,~h~ Lf sample W8.~ dipstick 

:p{.iSitive. AU aqver;'!le events were reuord.ed, ·v·it~t signs were toHected at screening, at 

one ho~rt pdor tb dosing • .and after do;::;e administration at 1, 3, 6, 9, l:?., .24., 48~ 72 vnd 120 

htnJts, Contint.tfH.JS t<.vo~1e~4 CJ:'l.nih\~nl.l)nitoting (telemetry) was p~rtbnned on.~nibjeets 
~ 

from 24 hours11rlorto dt~S:e ad:mhlistt<ltio:n (to establish rn~sdinl;:~ data) w:~.W 24 hom~ afkr-

s:los(~ <~d:rninistm'tion, , 

.l..-vLiL .E.~w!J,rMorv lhiflt?QinLs, 

'Thn~e t~;'{p)m·Mory endpoints were evaluated in the ;:;t!:~.d.y, Eh>nd ghH.:oose, 

1n$uHn a:nd m.m~·esterit1ed fatty·acid~. (NEFA) wert> :rneast:H'ed pri<n' to (!Qsing ~ud a~ t • .J. 

6, 9, lZ~ 24, a:nd 48 ht.~u:rs p·ost dosing: Bl.ood ghKOS't1 an.d in~n:tHll: lc-Y'e:ls 'Nem ~h" 
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~~s:sessed at ~n~ ofsttld:y~ Di:!:ttt c~:slJe(:ted attirnes 1, 3, 24; a:r;d 4$ holws ·>lfte.r do:Se 

azhtli:o.i;:<tr~~Hon :\~~'~:~re obtained under tasting t:onditionR. The remaining data points \Vt-::re 

' post~pfi!~kli~~.i 'measures. Samptes f(w pharmacol<:::ineti::;analysis to ~vaht'lte hioavailability 
l 

were ~olkcted prior to dosing >!Qd aile:r d~}se admhrl:sttatlon at 1, 2, 4, 6,. 8, !2, 16~ 20; 24, 

3:-t, 40, 48; 12., 96, and 120 hi;:r!.lt'!;l.. 

f0658} 

s:umtnar-h:.ed hl:Tables: 34 and 35. \<Vith the ~ingl~ exception, ~~moderate headache 

rt"ruiring ~Na~lerlt -..vith acet~:nthlophen. in ~t stsbj~~cttreated \.vith Pro;gJycem<1i) Oral 
' 

Suspen.sit)n, all ~d:vetse everH:s ~.veru tnlld.. Both tbrrnt.tlm.io:rts ~~ppeared to h<~ w·d l 

tt~~erato;;d in the;~tudy~ One ~n.J.'bject<:idrtlintst~r~~d wttfl diazoxicl(~ cht'.lhne ~onin:Jtled·c:rekoase 

tabl\:~telxpt-:rho.:n9td :mJld lu~s of~wpetHG', Hccausern~x~t ~>b~e and pl)ces~~diabeticanimat 

rnode-1 studies t;fdiazoxid~ sho\v $Orne :redtK~tkx~ jn {l;:ed czmsum:pti~~th loss. ofl~pp~dte 

\.~'a$,. therefhl~, .. C(.UisiJm~~d p~lrt of fh~;.: phan:'I:W.CQ~::'Jynamit te-·~JRm~e h) fhe d..<cug' ln oht.~e 

p~tiei:rts.. t~th¢r than an advtr~e tVt.'-nL , 

Tubl(! 34, A<.hrer~e fl~;enb' (AJH iu :n~b,iecb ~dm:!nistettd. l~rog}ycem® O.r:M 
Slt~p~u~hH~ ()l~l5) 

fl(H~t'§ .r'W<t 

Dusjng 
._..,..,.......-~, ,.._,-.~-·'·""""'"""'~'"''''''"''·'""~.-~------.-------~--.-.. --.-.-.• -~. --. ---------""'--"-".._ .. __ ,. 
G~strQiUt~~thsa¥ 

Nauls.e,.~" 

I·km:lache 2.{).() 
; 

n~l~<l~ch~l': 6 .. 15 

Pi.z~-i1~e~sc LO 

Diz~clne.%o:: .3.2$ 

Diz~ine::;:;;ct LD 

MHd 

Moderat~: 

MiM 

Mild 

Mild 

MUd 

The:r~py .~qui:r~d 

1:::cetiln>inophen 

Npne 

Assisted tt) sllpin~ 

pt.1SHhm 

i\:>.s:~s.t~d. tl) supi:n!;l 

v~~Hh)J) 

Resolved 
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1\ifi"'~*'n~m{O':!:iu:s 

chms:~ 

tJes·matilis fh:nrl 

ECO p>it~o~h~~s 4.7'3 

Assisted to $npinr~ 

posiHo1:1 

Nu:mh~r 6f ~uhiet::ts •vitll ~t k.as\: o:ne AE '"" s·~ AEs fbLh::>w,ed by :frw sami:: SktpersGript lett~.r 

~lt~ the ~un~ sMl;ijt:ct 

T~hl~. ]S., Ad\>'~t-s~ W\'(~M~- (AE) ht tmbj¢~t$ ad:t~unJ~te~r~d: l.li~zoxJde. ChuUn.e 
:Ct:mtmU~d'-Etl~-l~~e TaN~t (»"-"15) 

l:luu-r-~ Poi!<•t 

Ad~'eNe EH-:ut. b~Jt>hlg 

-~ .. 5 

LtO 
2ttD 

2.0 

2.0 

10.0 

MHd 
Mild 

MiM 

t\lild 

lMik1 

1'tild 

MHd 

Co.t~ndiv~ 

'I'n::c!thU~»t 

Assh<ted 1:(} Sl~pin~ 

:po:sihon 

None 

N~m:e 

NC<n~~ 
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Tre~mneht \Vith dia:.~~oxid~ ptimt~t-lly hnp~~ts gha;:~)SG¥l:lthnu1ated lnst:tH:n s.ec:ri>1don rather 

than bas<l1 insuhn secrl~tiof}, F~~sdng g!ut:ose levds. incr.eas~:d sHghdy in the flrst 3 hotltS 

ft:HJ(y-,ving dose' administmtJ{)n, 'This increa"ie w.as mor~ p-ronm,meed in the .Ptog1ycz~m® 

Ontl Sttsp~m;i~n <rrnt ~~s <.~(n:npar~dto d)~ dsa~::;oxide dlblin~:<.;ontrolh:~"releaseta~htet artn, 

These rtlSl.tH:s at~~ consist~li\ "~rith the JiffCr-ent:t::.~ ill :rneasun:::d rates of .dissolution from 

these ibm·n.llatit:.'ll1S (st'e Tuble 5 herein) and the PK levels (see .Fig\l.te....'> 24 arul 15 hetein} 

ln thi~. $h,i.dy, there is no eviden~e f(Jr a reduction jn fasting insulin alter the adn1inistration 
. l 

of the $ir~gle do~H.:. ofdiazcn·dde. There i$ also no e·vh:.h.mec for a s(~nWcant inerease ~n 

t1wHng l!hlcQS$ as mea~u:red at ~4 or 48 hourn s.fl:l;)r dose ~~dtninlstratiNL 71K~ ·most 
~ ~ t . • . . . . . • 

S{.tn&hive ph~n:n~wrwyrl<~mk re,wons~~ :rne;'isun::~ is NBF.A. DiaZtl;~ti.dfl tre~trnent nm:t:nally 

re:~nJH~ in a ~hort«tern1 b.crease h·~ NEFA.~ \Vhkh rett~rtts to leveh at t:n· belo·w ba~efine hl 

ubwut 6 hz)tl..r~. ;I~qth fhrn:Whltkms showe4 this iransie.r~t increase in Nl:lFA, Trestm.ent 

with ?tt~$lyce~:~t® ()r~l StWp~n.sh:rn res"lJltecl ln. ;l s:ts.HsticaHy s"ig;t'Hfi!'<a'n,t lncreas~ 

(p<HJ.lCH) h1 Nf!PA at 3 hcrm11, ~·thi~h by 6 b.o~ws t~Het dos~ adm.hl~stn1don hadt:¢'h..ttrwd to 

.lev:ds ~vetl b~lq'N tn~ehne, SWnUarly the iru::tt';a~-e in NEFA ttt 3 htrtu·~ atler 

adrnlrJ.!stratit)n tlf d:h;zoxide t.."hohne ctmfro!-~ed-rdei.t~e tablet'! '<~ia~ $tatisd~'-<1.lly ~iglliftcant 
(p<tHXH2), 1-~E.f.l\.l~v~h< in tberliH.zoxi4e GhoHn~ controllt.~-r~leaf>e tabbt treated 

S~Jbje~tt also ret'\Jn1.l;.ld h:~1~.vel$ weB bdl;lW h~s(itil\e by 6 hours: after dose $OmJnistra~inn. 

'f~ble 36, J<'~l~tlm~: glu~ose~ f:adi~~g btsulhl~ ~nm"(~£f$'_r·itled f'o.ltiy add (NEFA)l. ~eru:nl 

sodhan (Na}, P"nta~slum (K) and el"eann.ine uf~uhJed:."i' 

r·------- -----·- Pmameter Pr-nglye(:m ONd ----THi!tZ>l)Xlii~ c:hfri"ii~~ -~ 

~ I ~-hls:penshul {n:«<l$} c_:.on:t:r~u.~d~Rde~:>~ ! 
\ Tillbkt (n.""'l5) ! 
~ . . ~ 

1· Fasting Glu~o'i~tnl:gldL) · · · · · · ··· i Mean~SD (r~n~ge) MMn±SD (rSing(0--------1 
.!--------· ' .. ,_ .. _ ...... " ........................ -;:·-~·.:·--~~--""":"·1-----~~~ .·"·-· ----· (' ---;::~~~--~-------__J 

.. ~--~-~--·.------------~-. ------.-~~~~~.:.,_~=.=--.!!_ ?-"'• ( S~ ·.·_1~) . . . ;;±o \~: .. -.1 .. ~. ?_: .. _,-.·-·----.·---. --~ i. h pos.Nlo~e 99..4±7 {89-t 17} 97.9±7 (92-l rn ! 

i ' 3 h post~dose! 102Jl±-6 (9J,il3}" __ , __ ,_1 9Klh:f(9o:TT'"i} ........... l 
I .... - ...... -.... -.... 24 h po~t....Uose ~-.... -~iFi~;'§-(S:f.''f66)---m .. mlm"---- ·· 9S±s{§a:fis) l 
r---·m·-- ---·4iHi.. .. post~dose 921~5 (lN·! o1:f-----···---r---.................. 93Tf{s3:!a;,t)---~ 
r"F'i;tin'g li~~-ulin (jd:uintt}m"'"'""""'"''·'---'<--·---~- ----------r- ........................ ,., ... ,. ......... ! 
!------------"'--·---~.... ---"' ..... " .......... 1~·--::y·~~ ., o<--5 -·~ ·'~ g ;;4Tf ___ ,_f o cw..·.,--:r7r4·-~T~----)~ 
L.-..... ~ ........................................... _ ................ _, .. _ .. , __ ..... , ....................... ~:::~ .. :~:_ .. -------.. ~~.:~~ \~.:.: ..... ~ ~ -.:> •• ,."~ ··-:.:~~.:" .. :.~--~-~=~-----·----··. 
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~--- -- .. -~=:::::-------------:::----·:=:··---------~::·~-;~---~~~-~==~~~~~~~;~~;~;~~-:)-~---l~L~----~:1~~~1::~~~::·~-~:~~~~---~l------.J 
~,;; ~~ pO$tyt!OS:.J ,";1-,"--"'' ,_·~--J~,io<$,~7- , -1 • ;:t:_._,.. \),.~--~ l.l$) \ 

r~~t.·"";_-___ -~-----------------_--1-h-. p~:=t~~~~j~~~:~s~·~=~~;)=-;~~~~;~ 
~--·---------~-------------~--, ------ 3 'ii"':posi>'(los;··r··is3iic1:i3To.J1-o. n; l · o.s s.±{fHT(t~2s-0:885·-···t 
~,~_ ...... .._,,, ........ ,, ................. ~,. ........... ,.,. .............. _._._ ......... ........_...~................ ~. 1.; ~ .. ~ ,_ - • -~ :···--+~~,.\~r~~ .. -.. :1: ~- ·_ .~:,., < -""~ =; -;~-~~---;~~-~-----~,:;---;~~---,::;··':'.~~.;-~·-····'·-{ 
j 0 ~l ~)~..:sh.k}Se! f.L-3±0.0, {0,0dL~2) j (Lll:.dH,"~- tGJL-{> . ..:.-1) j 

~=~-----~-~----------~:=::=::=:::~::::~:::::~~~!:~~~~~~:~~~sej o .. 36±n:l~_(o ·~-3-~:~~=~----~------~~~~~:: 1·8-~}.43~~--97) . ·1 
' -·· 4'"' ~ · 1· ·~ '" ~'->->.{) '''t ·~) '~ "'t:;_K:, "'1>'} 'l"' 1'< n'< 1·~· '' ·" '>:' ! \ , · '·' n pof>t--CQSe ·~ -.)._H>-;,;, .. ~--- ~,,..,.,,.-u.v~1} v •...• ,7::.tct. "· 1:;\.J, 01~\J • .l:L.} 1 
,.,... - - . - -----·----------------"-·"'"'''""' "'""'"_'_"_____ -~l 
! Nl~ (ml<:q/I") j 
I • · • • • •---"--~--~----··'<--«.,m>•m-'•<h•<<mm<.,nW-''-' """"""'-'""'-'"''•"'""'"''-·••~·<<·- -------- --~ 

Bas~Hnc l:3l:l.a±2:,{) (135-141) 138.1±2.6 {134wt43) l 
- -~~~.~. -·--· --~-~-~-~----·-------------------------·1 
l ·~g-,-.;,1 ~ f11...,-141'' 11'-~ --<.,:..;') q q'\>;-1 44) :: ,,~,_, d• >.•! \:-'" ~ . } ~ ,. -.-" wl,.,.-;,,. \ ... v ' ~ 

~tt;~==~~\l(,o&;•l 4.4<¥!.4 09·5.5) -:r--~=::::;::;)~1 
.................. :" . ' ............. ;--.._.._.._ ... _ ... .._,,,._.._.._._..,.._......._.._.._ .. ,.,_ __ .--- ...... ..._-.--~,.._.._.._-t--......... ----~-....----~~·~- ~ . . ......... . . "'\ 

! ~-.. \ t'i:'t 3 < A ·'·'-'f' ·~t" <,) <: ·"'' • _,•-_.:".-_;.J;.. __ >'"l.·. ,.''Y(~ •. ~.>> .. :: i .. ·)'"'"'""'"ll . . ~.:'<nt~ n • ._~_\..H.rY 1 . ";,~~ .... :).,.~,"'-..;~..i} 1 "' _ .v :.>\·'-' o ___ , __ _ 
--,-------~--------------------------.-----.----.................... , .... -f ...................... - ............. ___, __ ---,-· ----'-:..1 
j Ct:ell.tiutn~ {m:g/d:L) l ! 
~ :~---,__ ... ,.... ...................... l~;;¢ihs~~ f tlS\:Hh l (Q..'r. t .l) o,g;;Q:z~~{f7'.:T.4). ''·-------.--.--~ 
~. . . . .i . . . • 
t~--~--------'·'"'::----"'-------,·-·--:r{n{f(~1~-Stti.iiv--r------T-.o±O:I (0,8--1.3) . t o:~H:.fi2 (o,6'.:T3)""'" _____ ! 
L---~, .... - ··· _________ ............... , .. , .. 2 .... <._.. •••• , ...................... : ..................... - .. L .. 

foHo«Vlng dose .ttdm!nisttlttion ~s pli.1Vided in J<'igl.we 22. Ndthe> t:reatme:nt <.v:<w <tSSI)Ciawd 

with a sustained re{'h~ction m inewa~~~ in bkwti press'l:lre~ ~'l.or ·wa,<5 there arty ch:.~a:r trend 

trotn ba:se'Jin~~ (J:\tet 6, 9, U, Of 24 h~Juts after dose administration. f'u}se rates drnpped 
' 

incrementally from baseline bvds in the p~d.o-d from dose ~dm!nlstratkm to 3 hows P<.~St 

dosing (F~igu~e~ ,J:3}. Pulse rates roge to h~vds eqt~iv~knt t~J h~~selin:e or slightly above 

bas(~Hne in the 1':leriod from 6 to 12 bouts afkr dose admini:rtrat%on, ~n:d rmnained at 

b~sdhw levds :fro:m 24 ho~trs after dose .;:,tdminisb'littOn to the end of the study 

(Figu:r~ 23), Revie ... v tif the b-asdine c-ardiac tdemefry di:1ta for an subjects \V~t3 ~::onducted 

th{~ nl(~rtting of O()Sing, Ba~ed on: th.~ ih$ence of dh'l!e~t significant ~d:n:ton:nalhie.s, aH 

SttbjeCtS \'lie~ altowed to pWCC~i \Vith dosit1g, J'ht;l cardiac telemetry data fhnn Study 
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; 

Hme () w 24 h(J\.:m< a#~t· dose ~dm:lnistn.1tiort \V~Sc ~vah~.~ttio~d. No c.Hnkally signiflm.mt 

~bnormallHes (e.g. arr:hythrni~~S:} vter~ ofule:r<<"cd. 

C<rtttp~tred to th~ Proglj:'G~m® Oral.Susr:,ension~ the diazoxide choline 
} 

controlkrl-tete<:.l}3e t~tb1e.t had ~~Jm.'u k~,;~..·:erpeak e.;)(posum (Cm:~x} <~nd a 11% kmu~::t tot~~l 

exr~:i:'fS\tre(AUC\~.<•ihe-tl the f<Htnulations \'\''t.~re ~dminbter~d.o:ntH.Y M 2t)0 tng eq:uiv~lenb 

of diazt1Xide {t.abl~ 31} The timing of tl:w p~ak. ph~tmt ctH:lcentration (Ttnal><) O(;,~urwd 
I 

at a. median time· of 4 b:r o\l:fi:et ~dn:liniHtrMif):n Gf the t~ra! suspensin:n .arid 2H h:r a:Rer 

.adrninis.tn1tkm bf dw di~tz:oxide cllt:lHne controlled-release tablet The terrninil hall':Hf~ . ~ . . . . . . . . . 

tot di~~<)Xtd<i~ was sh'nlHl.r with. hoth fi..1tn:rulaHm:~s (19 hr K1t the c~ral sus-1lens~on and J2 hr 

Klr the tabit'::t).. ;'fbe tWi:~ fonrl.tth~Uom~ had sh:n.ih:J..r t~et,.veen--patient variability ibt Gm\1:x 

a:nd A .. tiC\ Tl:l.e mn$t nQt4hle difthem::e b~hV(~ett the t<,v~J fhrm:t.tb.:;.tions :folh~\"''io:g a single 
' 

dpse '>'i!is lhe k~'>vcr, btoad;;::r pea..~ (rfh\e cofic:{.%1tn~tionAi.me J.'lnJi'iJe ofthe Hthl~t 

furml...>h~h~:~n (F~gcur~Ji< 24 a~~d 2:5). The pe~k: concentration tbr the tabkt aven.t¥cd abmn 

~rJ'}{, les$ and o~c'urrect about l 6 hom'$ later than the Sttspcnsion. Figut~~ i4 ::nH:L2S 

i11ustrme that the mean. peak ¢>;:l.nt:emration Wt!S vitfu~>lly 1-.mchang.ed ben;,reen 11--ltr ~md 
~ 

24~hr po:\lt-dose fhllt.1\>tl'ng a(irn,ini:')fn~,Hon of the diazo.xide cht>Hne <;Dnt.roHe:d·-rekwle 

t:a.bl~t forn:rttlation. H~cau,5e >)f ~ 1-nort.~ :$Ustah1~d. tel ease, patt~rn, the mbtet fbnrrt~htion 

'Nas predil;lted to h,av~ a gr~a:t~r l'!~c~mutation &~9tor w·ith ch:wrik dosii1g than W;:t$ the ~:ml:1 

SH.S}Jt':l)sicn:t~ (3.96 vs. 2-84). SlwmlaHons of re:pe<~.!:ed unt:e'-'dailyt:h::1s·h'lg ¥lith thet\VO 

f(mnulath:rn:s (;:.ts~t.ttn.l.ug Hneat pha:m:n:u.;okin~tics) p:redictoi thai th¢ tWt) tlwro.uhtions 
would have sintihu: trough com::~ntntHons 01t steady-·state (12<B p:ghnL) (~e l:iJg~re 26), 

T~Mt! 37, St:Ul'Unary St:~tM:h:s for Plas~m l)~}t;to::dd~ Ph~tmucoki:n~tk 

t\~ram(:;tef~'S ~dt~r a Sl.ngl~ Do~~ ofT"''~ ·Fnrnmhld.<Jn;g 
-~,~·-··••••"•-.,.-.,.•_··-~._._ .•.• -.,...,. .... ..,. .••••• ,, ••• · •••••••• , ••••• , ............................................. .,. .•••••••••••• ·,,"o••••••••·:~•••'-:••••••"•~••...,_•••• .... ~••~•••••"nV..-..·,;..,.........,.. ........... ._.......,.._._._,,.-.......,. .......... -.. ........... :•"""'"'""''•'""""""'"'-~-................ · ............. . 

24) 

l 
l 
! 

-rtn Arl\)um I 

L5 
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I I M•an ' '925 22.1 !66 553 6lS 0..0242 1L9 3.96 

(bomea!l l 9.07 19<6 157 53! 53.8 DJ}2£9 30.2 3.74 

,,----~::----~--------·----·j'""""':·------------·--···:-----------------~~----------------~~-----~------·:--:·---~----:::--·----~-:-----~--:-· 
l ~~ Dev l iL::$9 1 Ls ::<~ 1 oO H$S 0-fX}lS::i h},l> 1 A,~ 
~ j 
~ } ! S.Ei\-·1 ( '0-49 SJJ !.4 41 51 0J)Q22 'L? 038 
~ l 

:1 ' >r>l l ·~ 1 -.o> . ..., ;;u· ~·1 'i;;.i '1'<' ~v. ··. ,·) · w~ <:; .,.;,,· "" . <S1 · .w <)t'< : 
1 c\, i\~ l kt.:>l,_, s"".n,.."'. ., ..... ,~,·-~· .,.,,,.9/,,_ J,,..Q.n.· 3 ... ,~-"il _,_,,3,..~, 3t . ., lt• 1 

r Me~ia>:--1 ;9.08 ·-----~0.~---- 164 ------~,-1;··-····-··--···~-~~---···--··--~-~~~~;--~;~-:~--------·;·:~~~--··t 
I l I 
!! l\·1i~1 I ·5.53 8.00 74.6 261 274 DAH44 15,9 2.26 I 

' i 

L---~~~~~---------L ... <-~-~:~--------.:·~-~:~--------"::~~-~'---'· ?$-~~=' 1044 0J1437 43.3 '7,34 J 

l 

Gntax 

N 
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7, 3 . f'!onctush.\tU< .ql Compar.is<)J~ o,.l' Singt<'i DM~~~t {~f l)~mo.\1'de. At.1mhJ#Stf3r$d as 

l'Yo.~rbA.:em@ Ot~:ti Sw;p;mshm or .~~·l)i.~'I.ZO:tld~t (7uJlr.i><ii.i C\''fntr(..dle,lwl?..e<h-:ts~~ :r·.... . ... 

choline f:Ontro.!hx'f,.rdease tahkt W'ith an e:qul'vah.m.t rlos~ ofdiilZO::>dde adm1nist~red as 

Proglycena® o;·a:t Sw;,pen~ion.: in ohfl$e patients indk:at.es that both tbn:rH..tlations >,;>;.'(~'f.f!: \Vdl 

tole.raterl. With a singk ex-ception, fl'l:Odemte headache reqt<.idng b-eatm~H \Vith 
I . 

at:;~tarrlirtophen~:in onG- S\;bject heated <,»/ith Pn.:.>glycem*\ 11.U <.t~h·'f~rse e\terlt~ .).Y'et~;.:. mlkL 

Oia.ztlxide dmhue Coi'l:ttnlled,..rel~a-se tablets aJ:1pear k~ have a bett.;:::r CNS sa:!.'bty pwfile 

than Prt)glyceni® C)tat SV:~em>jnn: ~ e:videnced h.Y tl1e absence. nfhe~tda~he}; and red.ttced 

r~ttc ofdfz,ziness. Exploratory endpoints s'ho-.,ved no detrhue.'fifa11n.rp~~ct. Prdimh:H.u'y 
~ . 

pbarrnacokhletip ~n~lysis sho,ved. th~tt cmnpared to Proglyct<m\i.t> Or~J Susp~nskm, the 

:.i.~,.-,.-~,.·;,.l;,. .... 1~.,-,l:<l·~·> ·> .,,..~,~ ... 'll. ·~-~~·~ ···<Vj,'~''""'" *~h· ~~"* ·!.,.,,.; -a 3'''·0.····. i,-.,.., .• """'·fi"'"'·k: ,·>vf!h"''"'"' rcn·>"'v} ,,,.,,...!· ,, ~~~~ ... "c.:l~:V -~;;s_~ ..... ~:s.. f~~- \.,;~:q(..,.'. .. ·K,\.!"":~:~';. .. ,.·~~~>;.,;.._. t;t3. ~J~""- -~~9·9·, .' ..:...·~/.,,.:q ~""--' );')-(~~· .. f~:,;_•'-A! • ;>,;.~·,-~').,..f'~·~·~;<~..:C:~:'¥ \_·.~~~it ... <~~ ... ~·. ·~~H·I) ..... ·:-~ 

15%: h:!\<\:~r u~tal e:>;:pM:;m·e {AUC) i'b:r fht.t same ZOO tng d.inzoxide t'q~~!valmlt dose. Th,{i: 

' Hmins oftlw pt.-mk: pla~ma concetttrutit;~n {Tm.m() ocqltted at ~ll:ttedian. tit11li.l of 4 h:r aft<.tt 
! 

ad1i1lnistt1ttion (~fthe tltalsu£:pe:hsion a..<>d 2D hr after :adininistm:H.ort ofthe dia<~oxide 

~lK'~Hnc t~bkt. '.l"he tennin~ haH'.:.flf~ :fbr diaT;nxide is !;limU~· \:\rtth boll~ fommlatitm:s (29 

hi' fot ~he <rral ;~a.ts.penskm and 32 lw lhr ihc tablet). T'h¢ l>Vt) :t't~n:trulations ,ha{.i !~irnHar 

bet,veerl·'f'iltktl.t 'Varlahihtyti:Jr Gtnax. and AUG 

levei of':sklH of tbo.se s.kHJw in the art w ·whk:h ttw inwntion p~~tain:s.) ~nd are 

fncorpomt~J by' wfet\~tt(.~e. in their entii:eti~s, inclndi~)g any tahk~ :and figures, tf.! the. sa.trm 

extent as if each reference had b(~>C~ri hK.:H:p~:~rakd by ndererK~~~in HSl entirety' in<ih··idually', 

' wdi adapted to tJbtain the ends and advantag~s menti:mtoo; as W'I'.~H ctls tl\(}SC· inl:wrent 
' the:rdn, The rrtt.>:tlwds, '"a.rian.ee,~, and cmnposithms descdbed herein as presently 

repre~ent<~ti ve of p~~efetred en1hodh:nents a,.t~ exernp!ar:; and a:re not in:tei1ded as: 

lhnitatkms N~ the ~cop(~, Ch~nges thereiTJ ar.l¢ other ~1ses wm occut to those sklJk~d ~ln the 

ad, Vihid1 ~mt encornp~~ss<.~d vdthtn th(~ sphit ofthe hPl~ntiot~~ are defined by the scope of' 

the ~'.?lairns. 
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absence of any,ekn1~nt or ekn1~nt~~ tlmit.Mlon or hmitatio:ri:si not specHJc:aUydisdosed 

herein. T}:n,ls~ fbrexanxpl~\ th~ tenns "\xtmprising•\ '"inch~di:ng." C!:}ntaining"~ et~::, shall btl 

ret~d expl~ssivdy lmd -s.;v:ithout lin~lt~tion, .Aclditkn1.~dly, the tenns and e~pres:sio:n~ 

:empbyed h~~relp h~ve been used: as tenns ;;rf de~cr~ption and not <lf hrnita:tiun, ~l1d there b 

no int{Jntion in Jh~ t~se of such H.::rrns ~u1d expr~~.s:;.lions of excJmHng any eqtl.ivalents of the 

fet~h.ltes ~ho,.vt\i:.U'i.d zkscdbed or portions thereof, but h h< t~"Cogntzed that various 

modiBcaHo:ns ;,t1e possibk \vithhl th(~ S(!Opt:j of the inventi<'m daimoo, Tht~s, h s.houkl be 

understood fh~.d <¥hhotlgh the pr~sent invention ha~ b~n specJfiz~}JUy disc.ks~;;~d by 
< 

pt'etbr:red e:r.nbodime:nts and optional f¢atvre.s, tn(HJiH.catiorl and vad>*th.xn of the. inventions 

li.lrt1h'!.)(Hed thertin herein di~cek~sw rnav he fC$i:n:tcd to by D~o~e :skitk~~:l in the art. and that 
• • • - •• - ,. - '. • • •J>. •• '--. • ••• ·-:-- • • • • • ... 

narrow~r sped~s <:lri:~J s~~bg(!•ll~'t'ic gu:ruping:?: fulling \vithi:n the generk~ d1,sc1osur~ .ruso tbnn 

po:trt of the invebtlon;, This incil-~doo the g'enedc dc.striptit>n ~lfthe i!tve11tkn wHh a 

prt'>viso o:r n;;,~gMiv~ lhnitahtrfltennJ'\"'lng any ~mt~jez~t n1.atte.r liom th~ gengs, regarciless -of 

'whether lJ! IKlt ~he ~~dsed rn~~k"TI.~J is st)eZ!itka:Hyredh::0 .herein, Oth!l~l' e:rrthodhncnfu n:tz~ 

,,..,riJhill the fbHo\'Ang d~ims. ln addition. \Vh~.r(~ ftatU.l'es tlt aspet:ts of thtdnvention &rc 

de&cribccl, ~n teti'ns ofl~>'i.Mi<::o.lsh gTO\l_t'$, tnOS!i.~ :skfUed lll the S:ti: Wi11 !'CC()g:niz~ that the 

invention is abq ther~hy d(~,~c.ribl;d in t~tn:lS of <lllY indl'<lkln.a1 :member o:r subg:n.'tup of 
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THAT WH'tCH 1S CLAIMED .1$: 

l~ ~\ salt C(ltnprisif~g:: 

an <~~in~ of~~ K.tq'P chH<H:H~! ~.ll1~ner selected fr-om the grot~:p tr.Jnsist:htg b fformula 

.):, Fonrn..lla H. Formula IH and Fornruha TV; and 
' a :ct~tlon, S{dected th}l1~ the g.toup cons:lsting of an aJk.aH ~lleWJ and a <XJtnptn .. md 

b:srnprish1g J> terti ax)' u:m.ine ct am'tllO:r~Jum gncH.lp, 

\\-;heNi!~ wheti. $akl s,~~tt contpri.se:~ dhl.zoxide as t.~e ~nitm and S'()dfum ~as the ca:tiont 

&:aid s;;~tt .is not in <:1 f-orm suih~bh.~ thr intn~venous use .. ( - - . . . - . . 

2, 
3
t'he sah according k1: daim. 1 o,·$,;herdn \Vhe.n .sa:ld saltcumpdse;; diazoxide 

a~ the ank-m i:!Xld sodiQm a~ flw Gation, sil.id S$h is (H:rt in ~- Hqnkl foqn, 

Hl 

rv .. 

t!, The tmlt a{:eor~h.ttg ti::l ~Jalnl l ~'i>'.herein S<Jid mrnpound comptisin~ a te:rtia.ry 

amine or ~n-nrbo~:h.tnt group is selected from c.ht'Jline >::}r hex~1t~ethyl hex.:ut~ethy1~me 

dim:n:mcnium. 

7, Th~ satt aQOQll.H~'i:g tt:l daim l wh~rein Eaid a\k~H met!$:) oa:ticm is setect~d 

fNn1 a s:odhttn catlo-n or>§ pot.a~rsiurn. t:atknl, 

8. The- ::la\t ~~:~.;:;ording to dahn 1 •.o\lherdn said salt is sde<!ted fn:nn a SIJdlu:rn, 

pota.ssiurn, chonn~\ or hexanwthy! hexamethy!tme diamtnQni:urn saH ofFt.1n:nula lU or 

Fonnul~P/, 

l o. A ;:lalt co:mprising an anion of a Ko..or~>' chmm~l op.€iner selected from the 

gro·up consisting ofFommb V, Fomwl;$; VJ. Fornn.:~h Vll and .Fot1t.n.w~ VHL 
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11, ~fhe s£tlt ~:H.:\cqtclh~g w <.~laim :10 \Vhet~~h1 ~tt le~st Ol1t:l ;n~bsth'!l.ent c•;':lrnp<d;,;e~ 

an amino gn)'u:t'i 

14. 

\l.HL 

J S, 'I'he s~tt a~t~o,tcli:n.g; to dairn 1 Q \'Vh¢t(dn ~mid ~<ah comprises a cation t)f Ull 

alkali m¢t~~L 

1"1, A s~~lt comprising ~·cation .Qfa KA·n· ohannd ops,'lfl\1f' 1:le1~ted from th~ 
.~. ' . ,· . ·. 

&'\)Up c{.msi~tink of.Fbn:nt~~ V,. F<rrmu1a\t1. FornwJa Vll and 1\m::nula \lffi, "\.Vh~rein. ~tt 

ls.~as.t tm~ sx!hl,~Hiuent c(mwri~es m1 amino group, 

VJt 

·vm. 

l t; "P1e $alt ?c>.:::qrding to dairn 17 \'Vher(lin said salt comprises. at-:~ miion 

W~e<ltOO fh;nn tti,e group C{mshdng ofsulfl~W) chknid(t) hydt<.K~ll1oride~ :fim:mrate, i1l<tl<.t,.tb:.\ 

phosph<~t~, st~h~rnat~, a~et:at~:;. dtrute, hu;;t~te, ta.:rtntfe, rnetiu.tt1esultbna.k\ eth<ute-~tiifonate,. 

be.n::<~t::1~t\Sulfm)ah::; JHolu~n~ g:n.lbrw.te~ G:Y~~t)hex:yh'iu.H'imlate and quinate kms, 
; 

ii, lht: salt acoordil'lg ki Glahn 17 wherein saki salt cornprill<~s an. anion 

se1ect~d from a 'habge-t.h 

i 
:t3. A pha.<-nl~c~utic.:~l tln:uwlation oo:mpdsh)g the ~~~h ~~~o:t&ng to ;,:d~im.l7, 
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2;4, The -:abmlHlt!tion at:c:or:d:ing to ~:ny rme of.d!~h:ns 9, 16 arrd l:l fi1r a singl~ 

ad:tninish:~th:)n ~:h~~t ~x~'r~t.~ins betwe~m 10 atu} 100 rng of !-he salt 

25, tfl1e fwnrulatkm acqor:(Hng to anj' nne ofchtir.ns 9, 16 and 23 K•:r a s:ingk 
\ 

.adn1in.i5tratl(m that c(mtairts betwee-n 100 and 2ft!) mg ~)fthe sal.L . I . . . -

.M. ~he fon1~tthtk)n: ~ccording oo i'iny one of claims 9, 16 and 23 thr :a shtgk 

a:dminlsttatit:iti }h<*t ~t":lnh~in~ b~~t\>.'~en 200 ~md 3tKi mg of the salL 

l~}, ~T'he torrnuhttiot'l m::~ordi:ng to any one ofdaim~ "9, 16 and 2.3 that is 

suitHhle ft~t nt~l adn~inh~uation, 
' 

30., Th~ thm1~,datic:m a~::Gordingto chdm 29 furthtlr c~:m1pri:sing at k!ast ~Jne 

c<.mrpotlent that ~t~b:stanti~Uy inhibits rdease ofthe K\Tl' channd {lpener from· the , 

;lL ~!'he forrnt..<latim1 a~x:ording to ddm 30 \:\·''hc.T:ein ih:'~ component is sdect~'rl 

from the g:n;:rup 'ct)!i:isistit"lg (!{: (a) a pH se11~ltive polyt~let or Cn'-pDlymer a:ppHed as a 

conwression ct"l~tJng em ~r tab.kt, (b} a p.H. senshive polyrner or c·:n~polymer applied a~ a 

thin tUrn: on a t<}bkt~ (c} a pH sensith.te polyn-l.er or co-p-n!y:n:~er applhxi <ts a thin flJm to aJl 

en.cap:sul,:\tton sy~tetn,. (d)~ pH sensitive polymer or w.cpolyn1:er applied to i:~~~cap~ulat~d 

micropmtk:les, ~e) a. nDn-~ql~~ous---soh~b~e poJym~r or copolymer applied as ll. t~~n'l:pregsfon 

coating on a tablet~ {t) a non~aql.leO"I.ls,..~oh.:ihle polyr.ner :pr Co"polymer applied as a thin 

flkn. tm. a tahk~t$ {g)~- :non-~queous .scii.ubk~ polytntw appHed as a thin film to <m 
' 

~<~'l:captu!;:ttion s};stem; and {1t) ct:ln1hh1at.ions ofthe:s~ approaches; wlsetein the pH M~nsitJve 

po1yr~ler ot tx>~J?''lcl:yrner i~ resistant to degtttdathJh undt-:r add ~X!:nd~ti:ons, 

::.u, Th~ forn1ulath:m ~~cording to either t)fd~ims zg·o:rJO further comprising 

a co:mpon~nt i:h~t co.ntrfbut~s t\s ~4shined rel~~e t"Yfth~ ;saJt over-~ per:bd o.f2~30 hours 

:f'1)Uowing ~dmiNstn:rtkm, 
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33. The t~rmnh~tism according t~) clain1 32 \Vhereb) th~ tim~ period i~ 2-4 

h\)...U~s :foHcrwins ad:ministrati0tL 

34, Th~ forrtnth}tio:n acs:;:m:ding to cJaim 32 wherein tJ~e thw~ period is 4~8 

ho\.lr~ Jblkl)Vhlg .fl.Ull:!inistra:timl. 

3$, The tlimrulatkm i.Kx:onling to daim 32 W'herdn the lime .tmdod: is 8~24 

hour!!{ tl:.~llO'<'·llfl$ ~dn~inismnhm,. 

36, the fbnnulatlot~ accm:d:ing to clah11 3l '5Nherein th~ c.:.nnpom~nt h: !;<decl~d 

fnJm the gn:mp (Ctmsistlng: nf- ( •~.) a pH senshtve :polyttledc coating, {b) a hydsugel,. (c) a 

fHrn CQHt~stg that ctintfots; the t'&k ofdiffhskm of the drug from a coat!i:d :mat:dx, (d) m1 

wrodable m~tri~ that ci;mtn:!lo/ :r.Mf.l oftlrqg ndeas~"' (e) tmlyrne:r c'-Oa.t~ p~Uets$ gmn11lc~. pr 

rnkn:tp>!!rticks ofdru.g \1hich cati be tbrl:h~r <~r~~ap:Stllilf?d ot compressed into a t~hk;t, (t) 

an o!:ittwtk punip system <>zmtaining the dru:g., (g) a comptession coated t.ahlet. fotm oftlw 

dmg, a.nd O)J cot~)hlnations fhetoof 

37. ,;.\. methoq of (a) inhibiting: fasting insu~ht ~:ecredon {b) inhibiting ghicose 

stimt~lat~d1l18Ulin secretio%1, fc) dev.ating en~~rgy expenditure, (d) elt::'-tahrigbd~ o;ddation 

.of f<:1t, Qr (c) in!~ihlt:ing lrypefPh>.'j.gi<i, h) an ohcse~ oven;vdght ~tr ohes.i~y p.w~e subject~ 
< 

<,~}mptis?.ng ~d~:Mn.bsrerh1g k.~ said ~u~ject a tlk-t.;~l)eJ..H:ic~uly ~:ffc~th<e an)m:mt of.~ 

tl~mruhtit)ll ~~lf{;lW fi-.:nn the gn:n.l~ consisting t)f: a) a ibnt~~~lati~:)~l Cl>m.pri~ing ~ s.$H, ~aid 

saH compd.~ing'an ~wkm of a: K.,>:r~> ch~tU:t~d .opener seh:x~ted frorn lhe grotclp c(mslsting 6f 

Fo:rrn.1.:d;~ t~ f'()~ub. n •. forrnula lH ~~n.d f't)rmuJa IV, and a: cfition seh~cted fh:H11 th{: group 

consistingt:>f an ~1kali t1let~~1 a::nd. a con:lpcu:nd -compdshi.,..~ ~ t:etthwy .arnh·le ot ;:.~:tmnonh.lrn 

group;. h} a.: fbm'\uladon ~~.(.~;::ording 1~1. .;:::hhn lf~; and Q) a tom:rulation ac-cord±:ng k) l:.:bin:1 

23. 

38. 'hte rrmt11od ~ccording to da\m 37 \Vherein fhe duration of ,~aid hihibiHon 

or e-levation is at 1eMt about t 8 bouts. 

39. 'The rm~tl:wd iMscttd!ng tQ t:dail:n 37 \Vhen:in the ch.n:ation I'Jf St!-~d inhfbition 

t'W devatkm is ~w least £S.bout24 hours, 
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40. i\ method oftnain~~it1ing 1Yt:ight loss irl an obe$~\ oven:o;<~dght, or obe&ity 

:pmne subject, ~~:ki rnethod comprisifikt }tdmini&tering to sa:id subject El ther~peuti~ally 

tfl·eotiv~ <~nso:Htrt of a fbnrmiation selected 1totn the grc~up consisting of': a) a Rrnnulatkm 
~ 

C(anprising ~~ s~*' sa~d salt cornprl&h:tg <m ani<m of a K">tl" ~l:u.mnd 9pener sdccted ft\'1Hl 

th~~ grotlp consistirig of Fornn,da. t; F\.mmda.l1$ }>'z)nnu!a m and Fon'm.:i.ta f\l, J:u\d a cation 

sekcted frt•m the. group (;Un!>jsting n.f an alk.:tH m.et£11 and a cmnpm~nd ~ot:npris:ing a 

tertim:y an"tine or amr:nonlun1 grtmp; b) ;:1 fonnu1atio:n accordhlgts:J daim 16; and c) a 
( 

4!. Th~ tn~thod <tct;o:rding to claim. 40 whereirl: said frnm~thrtinn is 

~dn:drtistered Ol~¢e per24 honrs, 

.:n. J'h~ n:wt.,.~()Q ~:J.ccoH.Hng h'J dahn 40 ·wh-erein said f'i)rmt~latk.m is 

&~t:hninister~d t\~'O dm~~~ pt~t 14 hn~n, 

•t3. A method of inducing \:"~ight loss in an ob~.ze or ovet".veight ~uL1.iect> 

cmnprising <'Jdttllni~t.ering {l) ii.aid stJl~j!'.~ct }~ tbt~thp!::K~ticaUy ~:fJed.hie m:no1rnt qf a 
l 

:ft:>rn::i\thJhtm s~lt<:et(%1 fh1rr1ltle graup (:onsisHn$ of: 4) .a .1\)rrnula~.kln c\xmprising a s~lt. i*Wd 

s.a.h cofuprh!ng ~m ~s~ion ofa K>~crr ch;:n:rnel Qpene:r ~t1'k~t~~~ frorn th\:: grnup consisting of 

F~mnul~ J. t•mn:rula H~ Formula m ~"ld F.:nmul;;! TV, and a cation s<:ikcted Jiom the group 

c-r.msi;;i>ting J::~f an: ~1lkah met~l m:~d ~~ cotnpotmd com:prisinga tettiary a:mit1'~ vr <Unxnonil!nt 

gl\'1l!J:~; b) a fbtrnul#lon IM~<x.m:Hng tn dain:J 16; ~md c)a toum.dation ~K'Cotdlng to dn.i.m 

23. 

M. The m~:~d~od accordi:ngtu cb~m 4J wht:~rein the fonmdat~or1: fs a.&trrlnistered 
' 

4{i,, A ~n~Hwd of treadng ob~~sity as~~)Gi;::~.ted (~fHlwtbiditks in a-n (}h(jse, 

ovtm">''elght or obesH::y prone suhjed~ s~i:d :method con:~prising ,t~dmini~tering to said 

~mhject u therane1~tic~~1ly Gffe-ctiv\~ amotmtof~l fonnuj~tkm selected from the group 

con~isdng ot) ~} a i~;~ntmiado:n: ;::omprisbg .a s-aJt, s.<~id ~rut cump:rhdng ari ~nion of <l KAT~> 

dm~mel open.et' Si:~l.eckd fn:.Ht1 the $l'!:'llP consisHng Q{'Formula 1, Fomrula H, Fonnt.titt HI 

t8J 
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and formula JV, and # cation sd~~,t~d. front the grmlp cotmistir~g of*~n alkali metal and a 

~;.umpm.md. co~1iptising a tert:iar}' an1in~ o:r atnmonhttn gt\')up; h) a. fbtlnl.:i:hation aci:.ct1rding 

to cl~Jrn 16; an~ c) a t(mn:ulabon cu{X:{":itdh~g to daim l3 . 

. , 
47, The rm::lhod. a~cmuh:~g to clain1 46 ~.~·berein the fotrnulation fs ~rlmioi~tered 

, 
twtt time!:\ per 1,4 hours, , 

49:,. {\ method of ele:v·Mi:n.g energy expe:nditure in an ov~rwdght, t:>hese {}f 

obesity prone ~~it:~ject, s~da n1ethod eon'1})rising administ'$cl11g to :said ~ubject a 

the:rapetJbo;;dJy:en~cdve arnount of~t ihrm.1l1ation sele-cted Jh:nn th~ &'1'0~lp i:.XHTsl:shns of~ a} 

~t 0-rtnul~~tio:m t"'l1lprhdng a ~~H, s~~kl sah c\nnprisbg Mt a·nk)n of a KA'tl~ chanJ:te~ ope11er 
i 

sdcoted from tfe gR>up consistlng offontrol:a. 1~ FJ.Jtr:nuH~ lls Fonnu:la Ill ;;md fonnuJal'\l,. 

nn.d a ~ation s~l,~:icted fix~m the gt\'~'~lp c'·On:};lhrHng of.oo ~lkitli metal m:}d a C\1rnpoun.d 

coJ-r~pd.sing a. t¢i'tia:ry amin~ or imtmtJnhun .group; b) a Jbnm.:datkn:l according to dahn 16~ 
~ 

and c)a formulation *~c~xmJing t<> cJah;l ~2::_1. 

50. 'the m.e~hod accotdir"g to tlai:m 49 \1\th~reh~~ th~ ihnn\t!~.tion is adn:'!inistured· 
: 

Sl, The lrsethod acc~)rd:ing to duim 4~~ wherein nw fon1tU.la.tion is ath:ntni~tercd 

twt.lc Htnt"s per 2% hom'S. 

52;· A method of ekvath1g beta ox~d~tion offi:1t in an ove:rwe!g.M~ obes:e 0r 

obesity prone subj~t, said %m.ltho<l ~mnprisiilg ~~dministcring to s~id ~ubje¢ a 
I . 

the:mpetih:CillH y ~:H~cti vf:. an-.ount t:!f a tbmu:.1olath:m sekcK~d iiorn the group <xms!sting of: n) 

R fhrrnuhttlon <Xm:tptising a salt, said ~~lt ct)mprish1g an ankm of ~l K'l-TI~ cht~ruld opet'let 

sdected ftom ti~e &'r'OUp cot1slsth1g of'F()rn.1u1a 1~ Forrnuh 11, Fo:rrnu1a IU and Fonw.~ha lV; 

and .~ ~ation sel~cted fi·om the grntrp con3~sting of an <:~.fkaH metal ~md a t.onrpound 

comprising a b{iiaa-y arn.hw >.it ~i:runonh.ltn gn)up; b) ~. ibtnwlaHo~1 acc:.oriling to di:~hn 16~ 

and c) a ·formulation accotdh1g w da:l.m 23, 
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$3, The n:~ethod tlcct:stding to claJm 52 wh~rdn Uw thn:nul<d.ion is ~H.hnini~teted 

once per 14 hN1rs, 
l 

54. The 1neth~d accordh~g to ~bkn Sl wher¢in the· fi.Htn.u!atkm hi ad:n~h:i.istered 

t\VQ t~i:Xl_~S per 241KnJ~. 
. ~ 

55. f,\ ~1tth~>d fJf p~·eventing. the ttam~itlon tc~ dh~h~t~ <Jf a pretHab~>tic ~u4rwt 

ct.m)nrl!;:;lnrr adn)inisterln <1' tn said ~tih~:e~t a ti:H:.::rapeutk:allv. effecth·e an:~nu:nt of a 
~- ~ "f . -~ . ...~ . ~... ... 

tbrmuhttion. s<d~cted fi:o~n the grm:ll:~ cons~sting of ~) a :forrnulatlon l::.ornprSs1ng a :mlt~ !iiald 
> 

:salt <~$)rt1{~d~1ng'an ;:n'tion of a K 1w*' qhannd opener selected t1tnn the grot~p ~1:msishng of 

Fonnukl> 1;. F'on):n.Ha fl, Fonnuh lH ~md Fl::!Xtl:'lUl~ lV, ~nd aeatin11 s~~e~ted th:~n1 the grm1p 

ctmsistlng ofat~ ~!kali metal and a z~wn:pound comprising a tertiary am.!ne M f.iJ:n:n'lon:hun 
' g:n)up~ h) a fom~uJatiott a('C\)tdlng to claim 16; and t9 a fhtmulation <:1t:cof<ling to claim 

l$, 

; 

\)P:t~e pet 24 hottn, 

:57, The rnet11od ;'>.ccotding to cht&rn 55 W'h~;::t::ein the t!:m':nxHalkm is administered 

t\Vt! times pt~r 24 htn.rrs.. 

58. i\ method ~:~frestor!n.gnom1<=JJ glucose toh~ran~.e to~ d.l.ahetk stJbject 

C{l1llpd~h1g a,dm,inistering ~G said sub,~cct a the:rape'l.!tk.~Uy ~ffective a:motml onl 

fi.mntllation selecte-..1 from the g;n:n.xp consisting of: <i) u fo:m.mJatkm cofnpdsing a salt, .. $(l~d 

s.u!t comprh:ing ~n ~mion of a K.,TP chan:nd oper\er sdet,ted fwn:t the g.t"OU:p co~1sisUng of 

Fonuub r, Formula H, Ft'.lnnula HI .<tnd formula lV~ and a ca:don sd(.>ctoo :fht.m the g~wtll~ 

consisting of an.:alk~H :metal u:nd a ct:JrnptJund cotnp.dsbg a tcertb:ry a~nine nr ammonh!n! 

§TIHlp; h) a tbrn\l.llatkm accotdi:ng to '9hrim 16; an({ c} a fumruratkm accotriing to cl~lm 

23. 

j 

59. '"Fh~ rnt\thod accon:Hng to clah:n 58 \Nhcr~~hl thG fbrmubtkm is a~:h:nini~te,fed 

~mce per 24 h(•Vf:'L 
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61. ,~method nfrestoring mmn~l gh;Jcr>.~w tolera~1ce tn a predi~h~Ui:.: S:li~f<~..;::t 

corn:prh<lng <Htn.~inlstedng to said e:n:lhject a thempe.utically effeeth·'t:: atnount t)f i:l 

f'Orttnlbtion ~'t~1f!;:t<~1 from the gn_'1t~p cotl&isdng of a} a fb.r.mulation ~omprislng i1 salt~ sald 

saH: com:prit'!ing~ an anion uf a KAw channel opener sde!::t~i from th¥.~ group i:.:onsisting .of 

Fomsulil I. Fo:rq.\u.l~ .fl~ }<'tn:l'rtuJa Ilf a,.oqd Formula IV, a..11d a C<:itkm sekct:ed fmtn Hw group 

{X~nsistsng. t)f.an i~H>:aH ~udal anrl·~ ~m1~pmmd .comprising a terti~ty <~:tn:ine or a:mttmnium 
,. 

gn;u.rp; b) <'t t"on~:n:tiati.on ca(~cNdi:ng t(i dai:rn 16; and tS) aforrn\.tlathm according to ch~im 

23, 

i . . . .. 
61. l~he method according to oelaim. 61 wherdn the thrm:uhtkm is ad:rn:inist~red 

·' 
once per 24 Iwuts::. 

63. Th~ tn~thod. w;c~wd~ng to da\m 61 \\i:h-er¢1n the f.Omrub.tiot~ is administeted 

t\-vo thn;;ls per 2ilJlOtlrs, 

64.. /\ nH:~th~C!d of delaying or pr'I'::~VetJting the pt,)gtess1 on of diabet~s in a , 
su~jcct tf.:rrn.pri~~ng admhristecit}.g to said $ltbj~ct a then~pe.uti~aHy ~~m.~~::tive amount of a 

tlm:rmhth)n sel~c.t~d :ftmn the gn:rup CiJnsisiing of: a) a fo:rntulat~•.Jn. c{Jrnprising !l salt~ said 

s<~H ~xm.1pdsing ,~n anion ~:rf ~· KA-rl' ch~mn~l {Jpe-twr Sceh.-:;cted ft()tn the. t,<t<:nxp consisting i:>f 
l 

.Fottnula f, FonnuJa H. ForrnuhllU ai1d .Fon11ul~ J\l, and a catkm se.lectoo :fton1 !he group ' . . ~ . . ·, ·.· ' . ' . . . .•. . . . . . . . .· . . ·-

con~isting: of ~~rt: t~lkMi -rnetal and ::t compoUnd t:onrp:rish'l:g~a tertiary £ut:iine ar u:n:~m~)nium 

gn)up; b) a fhmwtatk.m a(:cordbg to dahn l-6~ and c) aN::Jnnuk~:tion ar..!:eordfng to \llaim 

6$, 'I1m n1efbod ac.eor:dtng tt~ claim 64 '.Vherein the .fb:tmdaHtln is administ{lred 

once p~r 24 hm~ts. 

66. Th~ method acco:rdLng to t~him 64 wlwrdn the tbmnitat:lon is ~dministcred 

two tim~s p~r 24 hot~:rs, 
<· 

(}"f,. i·\ nt~::thod oftre~ting obesity or obesity *tssoci>Zh~d .-::o.~rnqrbidHies or other 

dise<~ses or cnndition~ involving KA'f~> r..:ha:nnels hy co.,.admhtisttation to ~ subject in need 
~ ~ . 

thtw:eof a them:p{;uti~~ay effecti.ve arm.H.:ml.nf a fnrmuh.1.tkm $.elected ftom the gwup . . 

cortsisting: nf:· a)~ a ~brrnutation co:mprish~g a sclt, Sl:lid s~lt compr:isbg a~ ankm of ~t KAT? 

;.:~hamicl opene:r *d~.cted from the gmup coslsistl:n.g ofFnrn':mla !, Fo:t:rni:~tl:i U, f'.on::nul~ Hl 
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.and Fonm1l~ f\-\ and it r;a:tlrm selec~~ fh:nn the k>'l·oup ctn1:sisting of ~til ~dkaU met<~} and a 

C()n'l.f<OUnd (.:OS:Jn!.ps-!si:ng a tertiary amine or a:mn1..:mi:um group; b) a tl~rrmibtkm accrou:ding 

to ctabn Hi; and c) ~ tbrrnul~tkm ~cconHng to (}!aim 23, and ~.drug: $:ekvt~d trout the­

group C{3JlZi1>H:n$ r,d'an a:mph~t<.~mjne or ru:nphetarnh)e mt)l.ture. SHJutrarnine~ OrHstat, 

Rim(.m;at.m.nt, a r.:B.·J <~gonbt, a SH.'r;:, r~~ceptor agon1st, a drug used to treat addk:tk·m, ~t 

heta adn:::r~erglc•:receptor a~:)ltist, an Ac:c~ h:thibitm~ .le.ptin, a lepfin annlogue, a lepHn 
l 

~~gonist, a sc:nttlt~Y:;>tntin. agtmi~t, an adipc:n1(lCtin agonist or si:x~J'eta.gngue, Arnylin, P.Y)t ot 
I 

a P'.:{''{ ~nafogup, n ghreHu anmgoni$t~ <cl drug that. ~nhi'bits gastrointestinal Hpases (}r ,q!her 

d\W~1>tive e:n~~yrhes,. a d~~nQ.vs;~ Hl;r(~g~~nt~:Sis in.hlbhnr~ *t dn~g th,at blocks absoq)Hm.t of 

didl~!Y' fat, };~O\~·th honm:;ne or a grt1\'-'th 1H>r:tno:ne anH~ogue, a gn:lwth .hori:tton~ 

secttt<:tgt::lgue, ~ CC~K agonist, an t~let)yleihanntamine recept>Jr agonist,. a fatty aJ:;id 

synth~s.¢ in:hibit~:>~-., a thyroid teceplcir agnni:st a sehzcd.ve androgen rece.p(!;Y> modnlats:w. a 

PP.t\R ag<:mist~ b~\Yl~Wn1od1.din~ oJ~)ylestn:nw, a NPY2 r~c~pto:r ~nh!;'<::mist, a NPY5 

mceptbr at\~:ag~:~r~ist, a N:PY. agonist~ axnono&rnine uptak:e inhib\wr, a Nrrt' inhibitor;, a 

~·1C4 recept\)f agonist, a 1\,K:J:H reoeptof $nMgon1st, a SHT-6 ant~~gon~st, a histamin~<J 
< 

~sntag9nist, a glycine ~nah~g., a tgfl inhihi1xn~~ a DGi~:T~ t inhibitor, a (.:~~a~bCIXypeptidase 

inhibitor,. ~m apJx~~Hi.H;uppntssam, a rt(nHh!a:dde d:~uretj~~. u drug that lo\.ver~ ch(Jt~~teml; ~ 

dm.g Hi<H ntiscs;nnL c:holtsfcrn!. ~t drug that hnv~:r.s .lJ1L ¢nt\lcstcni!, o~J, dtvg that lmvers. 

bhn¢ pre$~ure,di. dnlg that is ~.n Mti-d~J-1rt~~a:N, a drug that irr:q:nxrv~~ hisuHn ~ensH:ivity~ a 
~ 

drug thal imprdvl;~S gltt~)S¢ utili~t~tion o:r uptake, :a drug that j~ an anH-epUeptic, a drug 
t 

Umt ~s an a,ryft~h1J1MnmaJ\C~i:y, >:} dt'\lg: that h an a}:}.pet:lte Sllpp:n~~ant. ~t dn.lg th~t :kJ\V&~? 

~irculating trigfycGride~, a drug that is ttsed tt~ hH:luoe V?e:ight loss lit an O'lerwdght or 

oh~se !ndividu~l, and ph~~nJ'i·~.w~u.ticu:Uy acs:.sflphtble salts th~t't'l~)f. 

~8,, A method \)fp:reventing \Veigh! g~1in, dyshpidemla, dhfb.~~tes tst impaitt.xl 

gh~cos:e toleran~e in a subJect treated w'ith 'ln <mti . ..-psychoHc drug, the metht"~d C<:ln1prising 

fl.d.rnfni&t:eri~\g to ~akl tmbject a thenrp~:uHcillty effective <UIH.mnt of a fbrm:ulation selected 

fron1 th~ gn:n:~p :cot~sisting of: a) .a tbn:nub:tion co:mprislng ~ S.'llt, sajd salt con:rpri<':ling an 

anh:m of <t K,q-r'' chMnd opeper sel~cted f1:om the gmup ~onsisting t.lf fq.tmuh l~ f'onxn.ll~ 

H, }''ommla Hl imd f<orrm:da lV.~ ard <t catkm sdecwd fr'Q.tl:1 the gn:mp t:OtlSisting oLun 

(~lk~dl metalanq a c~:nn:ptn,md ~otltpdsing a terlhry arnin~ or M1tnoniurn gn:.~up; b) a 

ibru:ru.h~:tion a~,iording tq dahn 16; and c)~ RJ:nntllati(~n ~~ccording to d;.~irn l3., 

Ex. 2002-0591



g:b~::m.~~· toh::nmce i~ a subj~x::t tre£;ted 'with i.4'1 anti~psyt-'llotic dn~& th.~ m~:thod comprising 

adn1hiistering to s~id subject a therapeutically ~etff~tcdv~t atnr.n:mt nfa fbrrrn.lbhm1 sele,cted 

fr~m the grt)WP ;cnn~hting oL a) a fur.n::nda.tiPn co:mpris1ng a S!~h, s!l.id salt compdsi:ng ~n 

nniol1 of a K;1:rP ;:.~hallnd 'rpcnersNected ih::ut1 the group wmdstir1-g of Formula J~ Ftm:nula 

ll, Fonrmla lH and ftn-:rnulu lV, <arid ~t ~~ation s.elected lrutn the gn .. 1t:.tp co:nshtitlg nfnn 

a.lh~U meh~l m:Kf a Gompound c.omprising a tertiary arnine or ~llln'l.tmium. group; b)~. 

fbnnulatkm acg~ni!ng toclaitn 16; ~md c}a fi::.u:muhrth:m <~ct:.w'ding b1.daim 23. 

7{t .A ~ndhod o:ftre~Hnga subject having O!)J~ or n1Qte diseasm> c+u~tade:d:&ed 

hy obesity. hyp~t'phagia, dysHpidct~'li.a, or th::~cr~as~d C:rl:el'£'Y ll:l(:pendlto-~rf3 indudlng (a) 

Pn~der Will! SS·?~dwn.~e. fb) Fro¢hdl\l· s:yn&uJne, (G) Coh¢n syndrmru~, (d) Stun-mit 

S~·'tHirorne, (e) J\Jstrorn, Syndtorrle, (t) llo.::lesen Syrtdtortte, (g) lla.tdet~Bi~cll Syndrome, 

or (h) hype:dipclpWH:~inemia iype I, H, Hl~ ar.wll'V, said mdhl<ld compri.sing .~:Klmi.nhltering 

t() said .subjcGt ~~ theraJ.iC~.Jti¢a:Hy efil:ehve amount pfa ihm1ulatka1. ~el~ted from the group 

!.:'6m>isting~)f: ,1~) # f{::-rrnt~f&<tkm >::;(>mptish1g a S{l:lt, ~~aki salt cornprtsing a~1 ankm of a K""·1~ 

chm:mel Opener'sdected ft\')l1i tiw gH~\Jp t:onsisdng o:fFO!'lX~tda 1, f'onrmJ;:~ n. Fonm.Jla HI 

and Forrtmla lV',. rind a cath'Ht selected fi-oht th~ gmup ~onsisting of m:t alb~li tn:etal atKl·a 

G~::nnpnund t:.~<.)mp:d$'i:Pg ~.terti;:J.ry ~rn!ne O't atrn:nop5urn: wo:up; h) a formulaHo.n. ~~ccnrding 

to d~!:hli 16; sn~1 c) a fbn:n.ul~tbn.actxm:hng to claim 23 .. 
' 

l 

~;:t>fri:prising m:u::~thei' phsnnac<.wtically active: ;;tgen.t, 

71,. ·na:~ fonnuiath:Hl scNlrdin.g to dahns 71 when~!n Hw other 

pharnsaceu.tbt1.HY a<.;Hve <.1.gent ls: an ~gent useful for the h:e,~tmcnt of a condition sde~:.:ted 

ftt.mt the group consisting ofobe$~ty, pn~diabet~. diabe:tes~ hyper.tensiotl; dep:re,~s:lon, 

elevated dtolestewl, fhtid retention" obt~~ity a:ssodated co-mo:rhid:Hie~, t~>~:~twmic and 
\ 

' 7$. The ph~l:rr~:~:a,ceutical tbnnulation according to m:ly m1e $)fchtims 9,16 and 
' l3 ftrrther co:mprl~ing ~ phan:naceutit~1Hy s.wtivc agent other Hum the K,;;,.·n' clmm:l~l 

1.Jpei1~r-
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' 
~ldivc ~gent is a:n. ~g,ent.:uSceful H~l' thG tr~.w~.hnent of :a conrlition selected fr~}n'11he g~·oup 

\ 

~:.~orH;isting (lfobe$ity, p:recUahete!il, diah(!ies, h.ypet'fensk~n, de_press:ion, devattld 
i . 

cht~1e~ten:s1; f1niJ rete:ntkm, obesity asSI)tjated co¥m()tbkhties, ischemic and -reperfusion 
. ~ . . 

h~jvry; epilepsy, cognitive in1paim1ent, schi:.wphr:enia~ man)a, and nU1.er psychotiQ. 

tomiH:h:~li 

75, ,'the fo:mmlation. ~cc~rdh:t!~to dahn 9 'Nherein .s1.\id catkm of the sah b 

sekK~tzx! frorn the sodb:rn, pot~~~hm:~~ choline ~nd h~xamethyl hex~methyle:ne 

d~~~m:rm:miurn h)'d~<a~·o:.;i~e of di~t<":o~ide, 

7fi. The .fbntwlatkm act:ording to cla.hn 75 tbr a sh:!gle adrn.inlstmtkm. that 

ctmtahl~ het\"'-'~ti H1 and 2000 mgoftl1s.~ salt 

't7, 'ifhe fom:hdati{;li:t acct.wding to daitn 75 -..~dt-ereil1 said furtl1J.~httiun is a 

conttoH<'.':d · relcl:isc fon:nuhtk~n. fu.rfhe:r ctn:npdsin~ at least {~ne t.xm:~p~Jne:nt · tbtt 

s~:ibsta.n.Ually inhibits rd~se ofthe K.)\.1'~ channd {Jp~ner fron1 the fonnutation m~til atbr 

gMtfic tr-an:sH. ' 

·1~t 'H'!e ~'bnnulation ilcconUng to daiuJ 75-fbtther con1:prbing <l c~:tmponent 

thaf conhibutes·b):tlw s:u.staltledr¢lt.l~lse oftheKA'rf ~hanne} op~n€'-tt~ver 8 perh)O of2-2l~ 

hours, 

1~. /\ m~thod for the fll'~pamHon. of a salt of d~azoxkle compri~in,g: 

r~acti~1g ort~;: ~q'!.livalent of a ~~tkm sm;trce sekcte<.i fron>. the group cnlwlsting .of 

sodhtrn hydh1.Kfde.,. ptJtassium hydt~·oxkl~, \~hoHnc hyd:roxkfe. and 

he:.~arnethyl hexamethy'!ene dif:IJflfl"'l():nJu.'tl d}hyd:rox!de with dh.tzo.:><:.kk, 

wh~t-e:{n said dian~xid~ is diHsdved in a So\1tvent selected irom th~ grx1'UP: ~onsisting 

ofil(:etonitriJe, h:rw mok~cuJ~t w~:~ght.ket\:lli(~S.~ tetrahydrt1funu'4 

dirn~thyHhtnu:unid~ and n-..tnethyl pytroHdinmle, a:nd 

t~nn.wbg the solvent 

8~. A polyrn{Jtph (lf a s~ilt, ~~id salt: >.:.:()Ulp:rising: 

dia~~Z1xkk. ~~nd 
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tJ cation Sl$1et~ted fnm1 the gl'trup consLo:;ting of' al1 £l:fkaH metal ami a ~xu:npound 

~{>tnptising a terthtry ~unin~ or quat~ma:ry am:u:l.lmhun group, 

82. 'The' p-o1yrrl.Otph (lf c:lahn tU oCOU'lprising Ftwm A having {iharacteristk 

peaks in the XRPD p.;tttem at values {>ft\Vt:Ftheta (Gu Ko., 40 kV,. 40 n1A.) a.t 
j 

approxi:matel~l 9,8.~ WS~ 14,9,. l7,8l. 1.7~.9, 1$.5~ ~95, 22, 1, 1.,1:.6, 26,2~ 2:fHl~ ~~rid 3L2 
' 

j 

83. The po1ymfwph ~:d' Ch:.tirrl 81 ctJrnpri~1ng F9rrn B h~rvin.g dmmcteristk 
i . 

peaksdn the XRPD patt~rn ~~t v~~lt~~~.l r:>f t\\''\>4beta {(;u Ktt, 40 kV, 40 1:n.A}at: 
' 

84. The:.pfJlym:orph of Clc.~hn $1 q:nn.ptising :f!vt1J:l i\ having c'h(lract~rii.Jtic 

inthrr(l(f alt:.:orhances at 2926~ 2654, 1592:,. l449j ~md 1248 J;;!ll.
1
• 

85. the fK}lyil'lt:rq"ih of Claim lU i.xnnprising Form B. having ch~ract~ristk 
'. A.,.·· .. l' ': . ,. . . . .. , ... } ~t) ') 1 ~7.. '1~'')') 1 -·~}<;: t ~ .• ,.~ ~ 'l ~"' :--: .. ·<'~ 
lrh~art,.."t Q!)SQTt'!,\'l.HCC.<;; at .~.-...::;'1:;, ~~ l . 4, ~])$ \., tA.,. ~ ~"~(~.ji W~Kl u:.,'):) (~tn , 

87. +ne pol~ltnotJ~h: of Ctahn 86 (:01¥:1p:dsing Form. A ha:ving t.:harl.!t.:t~tistic 
t 

·>"W.'><>l<<> ,;,., >!,,, 'Vn't'H.''S..j,_,.,,;.,,_.,.,, <'t ~'"'l'~'"" "~""""':._~J.1,.,~;; (r<.,« ·'!.·•·;,.;; ·4l) k"'-! 4f'> .,_,.,,'>·) -'·• 
-~'"·~~~-~,t.;;,c; ~<i:-,(. -U.~\~ ~~)J...l~:~---,'{~~ ... ~--''!'~-~s..'l(o":~:~~ ~~ -~~~=-~~-,._~ ~-~-~---~~··:t·ct. .. ~ ~-""'""''~~~ \:~:...-·:".~ ::n...xA~ -_·, -- ~ ~ ·- \....~- -~-.e.-x.,.~.':\:,. -~t~~ 

p~aks in the X~P:D patt~'Tn ~t values (lf two-theta ((.:U K-c;r, 40 k:V~ 40 mA) at 

appn>:sdr.!Hltdy 85~ lO,t~, 16.9, ltL2,. 21.6, 25.5~ 26,1, and 2KY de.k.\l"t~s-

89. Tfg;: f>'O!yrn~H"?h nf Claim S6 cmnpds.ing Fonn C hav~ng '~haracteli:stk: 

pe~b i11 the XJ{PD pa.tknl at v-alues of h'\-'uytheta (Cu Ka~ 40 kV~ 40 mA) at 
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90. )1~~ polymorph ofCl.~itn 86 <.·nnlpds~u,g Fonn. D h~tving characteri~tk 

p~aks in th.e XIiP'D pmt~rn at ·values of twtH.heta (Cu Kct, 40 k Y, 40 tnA) at 

91.. The 1:1<t1l.Ymorph <rf C~lahn 86 comprising 1''\.wm E having char.:lct~ri sHe 
:' . 
l 

rn~,,~ks in ihe XR.PD patt~rn ttt values of tw·o~th~-t<~ (Cu KQ.~ 40 k'V, 4{} tt).A) at 

9:t. The pdyrnorph <Jf Clai:rrl ${), ~xnnp:rlsh:'!.g Fon:n F having (.~haract{,l~·istic 
' 

93. 'i'hll'i pdyn1~)rph ofCh:ilm 86 cotnpdsing Fonn <3lwviug.char1.l:ct.~-ristk 
t . . . 

94. fh<t p<:)lyrrmrph o:f C}ahn 86 cmnprising forrn A having chamctcristlc 

infrawd abs<n'bfUl~~'~sat t 503, l:r'74, tJ:W~ 12-07, 1131, HJS-6, and 771 ctnyl 

I . . 
95. 'lhepol}'n'l()rpb of~Dhlm S6~{}mprisi~Hs Fonn Hlw\·ing ahtu:l~;ctedstlc 

' . 

htftat'-ld ah:'§orN>ntes at 1509, 146~1. 1378, and 1347 cnf1
• 

9-6~ The p;-:~lym~1rph M' Claim 86 cm:npd:sitl.g Fo.r:n:~ C hav·ing cbaracte~·istk 

infrared absorbance~ ~~t l706, 12.08, T 146, and 74-6 ql{
1
• 

91 ~ The pol)'!nt.~rph C!fChim -86 torn.ptising Ft:mn P :having Ghat·~t.:teristi~ 
'.;c.,. ·w,-3. t- ~ .. ·t.. , , • 1:i')<"'<'\ 1 •)<>;Q' ~·"11Q ., ~ ru<r< .,.,.··i ! !hl' &r,;u <.i:tJll<Orv<~l(.~lS <k ~ q ,,. · $ 1 ~~· "'·' ~ .~. . ,. , a:h<s .• ~ ~ "' <.-Id .• 

99. T'he pt)f><Jlmrph of Glahn fM; compri:.:ing :Fonn F having dmr~cteri!:lttc 

l!~th1red absorhml?t~~ ~t 1643, 1$95, 1234, 1145, ~nd SJ 0 crt1'1• 

100, 'The ]:IOlynsorph ;:JfCtaim 86 con1pr:islng F~)~~n1 G h<'rvjng charach:::risti~, 
' " : . .;'! '!.. . :!., · . :> 'l <> . ..,- ' ~(Yl 1 "<.(<A -~ < >\<> ,, 4"P'< ·> ·•)£?. "-><'\A <';>::;~> ()t\a' . ~ ~'""') . · ··l H11!'~l00 as~)SOnAl!lCs.lS l.k ~t:u ::;!, J ,,.~., .,.,.,.~, .. "t·.'"' l .. <J..::., L .. s.,·~,~ YY~-·~ ~~,J>:>, ., <.-9, .an~-~ or,,, ern ,. 
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l (fl. The tx1lyrnorph of Chdm 81 ootrlprisiug Fon-:n A l:wvir~g tihHr{H:;tecl~tk 

peaks in the XR.P.D p~tt~m ~~uhshmtiaUy a~ shmvn hs FlO, 16(a), and: an N~<i.R spedn.mt 
}. 

suh~tantially as sho'-s.'n sn Flt;'t l7(<i), 

102, The polyln~n-ph ~;~f ClaiJn 81 con~:pr'ising f<>nn B·lurving characteristic 

peak~ il) the XRPD pattern :S"IJbstanhaUy as sh.::n,vn :ii1 FIG, 16(cJ and an NMR spectrum 
,. 

s~.d,.stm'1tiaHy .~t~ ·Shown in FfG, 17(b} 

1:.03, The polynmrph ofChdm 8.6 C.{)t!:1pd:sing Ol'l:e or rmxe of Fonn3. A ~G, 

\Vhere~n eat:}l li'aid F!:)m1 A,G h<~s dlm~acteristh~ peaks in the XRP.D pawo.~m substantially 

~s sho.1;•m in FlD, t8~ 19, 
I 

:HM. ~+ prt}cess f{rr- prud:udr~ a.diaZ.tJtdclti ch(dttH~ s.:~h~ s~M process com.}:trising: 

suspending djazf)xid~ ~n ;?1. ~~>!vent and mhd~1g \llith a choline saB.; 

adding i <X~-'~'f}lvcnt t(l the ~uspensio.n tmder .condihor:l.s ::n.rfil<::tt'\flf ro t:mls-e 
' fhrnl<~ti~)n and pr~~-::.ipit~tkm: of said dhu:::o.;~>::tde chnH~1e s~lt; 
t 

harve$tll,'!:g thti p:t~dpitate to 1xrrr.,.d:de said diazo:xidc chnHne sah. 

107, 11't~pmc~ss i.1fChli.nll04, where:h1 s&id diazoxide and said 5:t{~tvet1.t ate 

present at a. n~ti0 td abu\ll l g; diazoxidtl per 1 mL solvent to abnu:t 1 g di<~Z\lXide pet S n1L 
' 

lOS, ·1'11{:. proce&'§ t1fCl~im lQ7~ wherein s:~~d diazoxh:fe, and said so-lvent are, 

presen!: at a raflo ofa:botlt J g; diazrndde per 3tnL ~o1vent 

111. 1;he proce.ss of Clai:m 11 0; when:d:n $:<.~id cbdine s<:~1 t is ~':hO HrH.~ hydroxide 

in a 45.,% ~KihJtiOt> in tvfeOK 
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:ttl, Th~ fJn:.x~es~ of Claim 104. o,;vhendn said ~hohtH.~ .s~H i~ added as l 

eqdvaleilt of said db.z,t~xkk 

114. The· process !:}fCluh~• 104~ wherein ti)e amtmnt of S{~id: cu,.soJvetit added is 
; 

US. Th(~ fHXKle$~ of Cbhn ·t {l4, fi.'!:rthet ctlmprhdng st~~ldi:ng w-hh Cl')''St~h of 

dbzoxide choliil.t:~· su1t polytnorph Fon:n B prior to said harvt:sth~g step, 
' 

116, The· ptQC~::J of Chdm 1 04, \\'·herein said tihoHne salt Qf diazoxitk 

ctJ!l:ll>ril:les po!yrn\Jrp!~ F~~mn B §"Ubstan,t:iiilly he~ of polymorph Form A, sah.l p~:.~lymorph 
l 

'Ft~rm B having chm:o.·u.~ted:::ltic p~aks ju tht.: XRPD p4thm::l at values oft~"'•o·,ltlet~l f.Cv.Ko:, 
. ' . 

' 
11 j. A :q~ethod of treating obe::>'ity or obe.sity'""rehtted rnorMdHy in M~ obese 

I 

subj~t,. said meVwd comprising administering to a subj:ecUn need thtn~uf an effectiV~ 
~ 

118. Tb~ method ofClahn t11\, <.;vh:ereiti said comp~):U:lirl ~sa ct.nrl:J)Ound of 

f'Drrnuhl 'l, 

H9, Th~ m'¢thtH:l ~fClairn ll1, w'he.tdn said GO<t:rp<J\.md is a ~:.:onlpm~nd of 

Forrn'l.tla VI, 

' tlO. Tl:~t: mf.:thod t~f Claim H7 ~ ~N'hcrdn ~akl COltl}>'OUnd is a >::ompot:n'l:d of 

FtWt'!lCh VIL 

ll.l., The me~twd ofClain1 U 7, """herein s~dd cotnpl'JUi1d is l'! con1Pt*nd of 

F~nnuht VllL 

122, The rrwtlwd of Chihn 117, further .cor.n:rnsh1g administ~ng a drug 

selected 1rom tlle group consisting of a:n. amphdamine or m:nphctam:h·w: mixture, 
' . 

Sihutran'line,. ()d~st~t, R!nH.rnabant, a CH~ 1 agtmis:t, a 5.t1Tic rec~:~ptM ~,gunist, a drug used 

to tfeat addktkrn; u h~ta adrenergic 'f~ceptot ago:nlst, an ACC in.hlbi!or. teptin, ~ k~ptin 

~n~1h.>g\le, a leptb{ ago!:list~ a s:mnatm;t~:l:in :i1@tlrri.st, an adfponecths agonist <J:r ilem'etaglJg.t~e, 
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A.rnyE~~ P'Y·'\~"' <:->t <~ PYY ~trlah;:;gt!t:\ a ghrt:Jin ant~gonist, a dmg that itihibits 

ga;;tmbt~stb~tl Hpases or Nller dtge::;t:ive WZ)'h1e..~~ a d&.HiOV~:J lipogenef:l~t1nhibih.h\ 11 drtlg 

that blocks .:.d."lso:tptkm of dietMy tat, grO\\,'th l:rocrtHJ11¢ or a grznvth honm:nv.: art\llogts.e, ~ 

grmvth honrKn:)e se~;retagog:u~, .~ CCK agot~ist, ~~n c.ikoykth~mobrnine :rect:ptor agonist, a 

fatty <t<o:irl s:,.·-ntha..'>e snhlb:Hot$ a fh)'l~oid receptor ~gnnist, a S:el{:ctive rmdwgen r~:ceptor 

mQd~~lat()f, ~- PPAR egouist, o.~_yntomvi:lulin, ~)leD)'lWtrtH"iJ.\ a NPY2 .fe.peptor .ann~gonh~~~ a 

NPY5 rec.{lptor ~mtag'Onlst, a NPY ag\mi:st, a n':icmoarnine uptike lf)hihhor, a t..AtP 

inl}ihh\lf, ~1 !v1C4 teceptor a~n:l&t, a ts.4CH1 rec,:ptm· antag;onh<t, $. 5}iT~6 $nta,go.nb~;t.., a 

hi~tm:rd:ne-3 antagonist~ a glycine ~m~!og, a fgfl hlhiblto:r, a DGAT" 1 lnhHritor, a ,. 
carb(}:»)'Jlep~ida.se inhibitor, an .:tpp~dte suppreS'!>ant, a nonAhi::t:.?:ide diurl:"tic, .<.i drug that 

l 

kn.vers cb:.llest~t;.)h a drug t:hatrllises H'DL choli~stero], a dnJg that loWe-l~s LDL 

chdester(!l, a dt-}.~g~ th$t towers Mood pte%tlrt~. a dmg that i:s:t an anti-ik~pre~s:ant, .a drug 

th:<~t is an ~nri-·et.;Ueptlc~ a drug that h~ m-r ~'mti~intlammahny, -~- dmg that kr'i-\-"~rs >;.:in;;ulaHng 

tti.giy~~:d:de-$, R drug that i~ \.~sed to lndtlc<~ ~'>'t.:ight 1o~\~ tn <).l\ O'ViRt\veit-\.ht or ob~::s~ 

ir;di,tldm~i~ and pharm~H;;et.'!~iq~Hy <.t(:Ceph~:Me S<ths tbtc':f(;Of, 
; 

' ph;:n"fm~~~e"l.h:ic~n;l activ~ agent oth~r th$:n .a KA'f:f' t~ha.tmel O'p~ner; 

124, 'U't~ tnethod ofClcirn Jl3, whe-rein said Qth~r phannaceutk~lly aotiv¢ 

agent i~ <.tn l~gent tl:st?.fbl forth~ t.n~trnneht pof %~ t:o~KHti~m sde<.:ted. trom the group 

C(lflSlSti!l$ of ~)b~Slt)'~ I'•f~dh!he:!{$~ diabetes~ 1:typ~rt~Sl0t)> d~~prt:"1SSi\.m, ~levat~.d 
chokst~rot~ fluid rehmtion, obesity aS;sodafed oowmorhid~ti~s.. ischernJc, ~md repe:dbsion 

h1jury, ep:Hepsy~ · CQ~'nhlve impairrmmt~ schizopht'{lnia, man1~, and t~!:her psy"::h.otic 

JJ5. A method of t~'eatmel1t of ;l$. stlhJe~Jt ~nrffering 6·orn o:r ·~t d~k t\'-!r· 

.Atzhdmer'\> dis~ase, said :method torntn'isin.g udtninistedng to said s-~-.ib,j{lct a 

thetap~uticaUy effepHve ~~:mount Q[ a ~;;onrpound a'~cutding to .. my of Fottn.ulae 1-,VHL 

nr, A: rnethod ~lftt"ei'.ttn~ent of~ stipJect S{Jtlbd:ng Iio:m (~fat risk for 

Ab:hdn~a:~t·s dis.e.;.'us~e, said method C(ttnlJ:risin.g .. ~dmi~uilte."il'lg t{l said :!i<Ubject l:l 

therape'!JticaHy e.ff~ctivt:\ arnount 1-;!fR fontndatkm sde:cted ·froin the group ccm~i:sting of;~) 
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:s~:l~cte(l fn:n:n tit~ grtrnp c:onsi.stin:g ofT'()rn:ruta l,. Fo:rnrn!a .ll, Fo:rrn:nla UI. and. Fon:n.u1a lV ~ 
' 

attd <~ cMion selp(~te(l. fn:nn the £.;f(H.:~p co:tt'lbting of an aJka.H tnet;;i) ttn.d a compound 
; . 

compri~ing a tert:hwy un1irws or arnmonium !,.>rmtp; b) a .fi.)t:mubtion "'u;::c~ding to dakn1 hi; 
: 

and c)~~ tbrn:mhition aJ.lcodihg to claim 23. 

128. l\ nwthod flu: tteatm~~n1 of a Blibjf:x:t suf:fedng trorn hypogl}'{~~}mia~ s<=)id 

n'lt:tltod ~ompri~!ng azhninistration to :s<~.id suhjed <.~ trH:lrap~~uth::a\ly eHective m:nmmt of a 
~ 

fonr"uhitlOn sefet~ted frorn the grotlp co:nshting t)f: a) <'t fomnll~ho:n ~:~omprlsb:g a ~alt~ s!{id 

seh Ct.1mprisbg:an anion ()fa KA'Tf' channel {)'penet ~ekcte.ci from the g_t\$up C(>n.sis1:ing <:rf 
' 

Ftstm.ula !, Fon:rgthl U, J"Qrmula In ;:tnd Formula IV~ and.~. cation sdect{.~ .fmnt the group 

ct)ns:isHng 9f an: alhli mct~l and (t oompotlnd ~onipris1n.g ~ tertiary mr~ine Qr amrnonlurn 
: 

gn:n~p; b) :a tO:rn.-rl.l.l~Ji~Hl ~~c<:~:n:ding t\1 d~h11 Hi; <'l.nd c) a ±bnnJ..daU~:~r~ a:cq:~nhng k:! ch~im 

23. 

:t.M~~ 'the meth.H.'l of da.im 12$, \vher:dn said hypoglycemia:. is >1el~ted fhm1 the 

!;~.,up con.Mf;<tingofa) n~ghttime hypog!y~eml<l; b) h:ypoglyCGmi~ attnhut:ahk to·a detect 
! 

in.h~stdin s~".retlo.n; c) 'hypoglyt~tlmhu~ttdinltilb1~ to an itW\~Hn s~c:retin.g tnn~or; and d) 
' 

dn~g"'induced• h~~'poglycemh~, 
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SUBSTITUTE SHEET (RULE 26) 
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