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BR2TY "&\r’vﬁ"‘ alope or in combintion mesns plaay] a aaphthy] optisandly

o~

swrbooyctic fused with & eyeloalkyd of praferaddy 37, move profersbly 548, dng pombers.

o328y 5‘%1@5&&1@&:3. syl rofees tooan syl group se defivsad sbove indepomtenly
substituted i-\.*;‘iﬁ';- Dovsmoes s, 1 20003, mroupy ov substitucnts such ag hals, hydroxy,
sottonalby E?Lkibﬁﬁi.‘&ﬁmiiﬁkﬁ}x . sptionslly substituted elkvithio, akylsadiog,
vaé&xeim?mm'?‘ aptionaily substiteted andne, optionally substituted amido, amiding, was
i

sudsstituted w;i‘h atkyd, dkvisatfonylaming, carbouyl, beterooyele, substituted heterouyels,

sptionally 3@%}5&3 fted wﬁiii‘ﬁ. atksd, as;mi:acissaii‘mwi ssptionally Memono- o

siro, syany, thiol, sulfonyiandno or the ke stachod st any availabls polnt o prdues

stabie conprind.
LRt a‘&ﬁf{é&%ﬁ“‘ denotes the group ~OR™, where B is alioel, “Lower alkaxy”

%

enotes the mms*s ~f{‘§§‘m‘“@ whers R™ is lowey szl%w;

O “Bobstim
“Substituted Towar alkoxy”™ dunotes the groug ~OR™, whens B {5 substituted Towsr
atkeyl. '

ted alkexy” denotes the groug ORY, where B is substitued alivl,

i

'§§}ﬁ;§;§_§ ¥ A?M»Eﬁ%}(} Nt ‘“tﬁz:}&ikn * rofers o the growgp PRt

whore R™ is allevl.

333 “Substilunted allndtne™ or “substinuted ivalkoxy™ refbes te the gromp -5,

e Rodepabetitaesd ali@,i

10333 SSulfinyd denotes the gronp <S{0
b |

0234 “Bullop!™ denotes the groug -0

10338) “Bubstituted sulfinyl” denotes the growp SO0 R, wheee BT bx sy,
substituted i\\‘i sveloatkyl, suhetituted cycloalky, -ys:kmﬁwi‘gaﬁwh subsiitared
¥ uim‘&v ,.&w;s f‘iuﬁﬂ}&}?gixﬁ substitiiad heterocyalyl, heterocyoldallyd, substituted
i}&t@?@ﬁﬁyﬁi}‘i&&}fis aryl, substinted arvl, hoteroaryd, substituied hotersaryd, bteronraliopd,
subsstituted heterouratkyl, stk or substituted aralipl

. ) 3

02381 “Sobstituted sulfonyd” denctes the growp ~S{OLRY, where R¥ 3w atkyd
wubstitaied allyl, oyclontksd, substituted oysdontiod, sycloatkylalicyd, substituted
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aychs &vieﬁmi heterocyalyl, substitated halerosy "'\f_fi,h»:ﬁiﬁa.rm:\:-‘c}}%a&yi, substitusad
h@mmwﬂ%& kol aryd, substinatod aryl, heteroaryl, sebstitwled. i&vzzewawi heterosralkyl

{

s mixmé}:&.maaxm%\:e.\_, aratky

i

o substinged @mikyi

{0237 oSulfonylaning® denotes the gronp ~ S{OENRM. where R™ ishipdeogen or
atkyl

J2IE “Sobstinted solfonyiaming” dencies the groug -SOLNRURY, atere BV 4

Tvdeogen or opticrally substituted alkyl, and Rigy alkyl, sabstituted atkpl, vveloalion,
substituted oycloatkyl, heterocyudyd, substitated hetorooyelyl, seyd, substituted and,
hateroaryt, substitured heteromeyl, heteroarsikyl, substinned heteroarabing], avalkyl or

subatitoted vtk

ey “Arnine” oy “ainbns® denotes the mrovp <Ny, & “divalent audn® denotex e

group «NHs, sA "subaiiteted divident srine” denotes the group SR orharein R s
skt sezbmmirﬁ sikyd, arvd, substibated aryl, hoterogeyl, substinned heteroaryd, sty

subatitated soid sutfomyl or substitited satfonyd,

N

JH346) “Substituted sanne s Vsubetinned sndne® denotes the group SNRMER™,
3 : Sroug ‘

whevein B ami %\ ey tnclependersly hydvogen, ikl substitered alioyd, aryl,
. A

substipted qwi §fi§**r~‘m>:\z~v§,s"?‘f«sﬁ*a ted haterasryl, acyl, substinuted am-*% sulfonyd,

substitated sulfonyloor zy@a alkyl pmv:s}em Howsver, that a ledst ons o 1Y and R i

shydtogen. RR™ in ooy

{nation with the nitropen may S s oplisnally

w%*xtsm fogd mtwmysim it %mcm%ry% sing.

¥
eIt vAlkyieliingd™ denstes the grouy -BIONR, whersin B™ {5 optionally

substituted a%ifyi

ik ot ER t&i&ﬂxaiig&m P denotes the groap -SIORR®, whevein R™ is optionally
substitnted allil

o f 3 L x g e \ o
243 “Alkvisudfonylaming” denotes the poup NEUESEOLRY, whends R is
optionally substituted allyl, and B¥ is kydvopaes or alkyl.

{8394y A Vprimary aaine substitient™ denotes e o ~NHx

&

Ex. 2002-0452



WO GeTARIEN POTARMBOGBETIL

82481 & “secondary mnino substiment” denotes the geoup ~NHRS, whersin B i
alkyh substinuted aliovl, andd, substiteted aryl, hetorsand, subatitoled hetoroaryl, sevl,

substitured agyl, sulfonyl, substituted sulfonyl, or evcloalioyd.

HIZE6] A ertiary mwine substitsent™ dencdes o group ~NRRY, wheredn B ant 1Y
e im&*@;ﬁg}aﬁﬁéﬁ.{}y atkyl, subsivtoted allovd, sevl, substituted arvl, beteroaryd, substitoied

heterparyl, soyl suhstiteted sovl, sndfonyl, subatiteted sulfonyl, or s‘;%yam&}kyﬁ\

0247 “Quatsrnacy ansmonius substitsent” denotes the grotg ~NTRIRIRY, whovsin
RS RN and R™ are independently atkyt, substitmted sl seyd, substinsted syl
heteroaryl, m’sm}mm} heteroaryl, aoyl, substituted sovl, sulfonyl, substitnted sulfonyt, or
syeloation].

R} “Heteroand™ means ¢ numoeyelie sroonatic risg straetiure containing Sor &

2

sy atoane, o § bieyelle aromatic group heving 8 © 10 atowms, sontaining o or mooes,
praferably 14, move preferably 1-3, sven more profirably 143, hetoratorns
sdspendenily selected fom the grovp conslating of G, 8, snd M. Hetsroany! v alse
ttended to indludeoxidized 5 o N, sock as sulfiayd, selfonyd and Neoxide of wtertioy

X

sing nitrogsno Ko oirhon oy mi‘msgm ateen 18 the point of witachinent of the h&tm‘asﬁ"& ring

séractune suchthat & stable aramatie Hng s retsined. Bxsminples of heteroary! groups ave

g_;zi:;‘iaiimsﬁsygwtﬁ{i sivod] pvrazingd, kmsmmd I, indoliziny, ber h%i‘}:amfi auingsolingd

&hﬂﬁ\“i\ sodoby, opanolingd, pyrimidingl, pyeaiyd, oxseelyl, §‘hiz(33\' thisnyvl, soxazoeivd,

oxathiatiasalyl, isothiazelyl, tevraselyl, uidasolyl, taringd, fasanyd, boraolieyd indolyl,

sudd the ke, “Heterosrylens®” means o divalont steraaryl.

038 “Heterooyals™ or “heterpoyedyl™ msans & saturwied or wmshurated, o
arotnstic cashobyeliv woop having @ sinals visg or matiple sosdenssd togs, s 2

voloatloy! group having Form S0 T moms in which fom 1 1o ¥ carbon stons invaviag
areveplseed Ir}:y hateroatoms, sech as 3, &K, angd ave optioaaily fused with bonzs ot
heterouryl of S99 ring roenthers andfor ars optivaslly substiuied, Haderooyelyt is *
infemiad o i:ém@_miﬁ: oxnidiesd S o N, sech s sulfingd, sutforyd and Neowide of & totiary
shgy nitrogen, Beamples of hetevoowole or heteroeyelyd growps ane musrphotive,

tetrahydrafuranyt, dibydropyndingd, piperidingd, proolidingd, pipesasingd,

dibvdrobensofunyd, dlvdroindolyl, and the like,
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2R ateroowdyTaiod™ soles tn S grovp ~B-Het whsre Het i3 2 hetevooyele
4 "t - ¢

weoap and R iy slkylene group.

{3 4 A Ssdbstitated hetornury]”™ Vsubstitated hetevsoyelyl ey “eubstiited
 heterooyelvialkyl is 8 hotoroaryl, heteronyelyl, or hetsroowalvlalkyl, respuntivaly,
independintly substituiad with 1 or more s, 1 2 or 3, groups or subsiitients sach ax

halogen, hvdtex v optionally substituted alkoxy, optionsily suhstituted sikylthia,
RN Y O _ ¥, 9] ) 3

alkylouliinyl adiodisutionyd, seylory, optionally substiteted aryd; optionatly substitesd
aryloxy, optivnally substitad hetevosrylony, optionally subsiitated anine, sptionslly
subntituted smido, amiding vrea optionally xubstipaied with alleyl, a0yl hetvoaryl ov
heterooysivl groups, smincsuifonst optionally Nemones or K Iedi-substituted with alkyl
syl o immméﬁ*}ﬁ groupsaliovisifonvianing, arelaifonyiaming,
feteroarylisulonylamine, sllylosrbonylanine, aryleacbonylaning,

¢ i 3 2 § A : 3 ¥ 3 1 S 3
heterenryicurbonylaning carboxyl, heteroayele, substitated holersoyole, betarsaryl,

substitoted heterosed, nitre, oy, ol sulfonylaming, optionsity sebstituted aﬁix‘x
optionally subbtituted alkenyd, or optionally substituted alltynyl, attached st any svailable
point o produbs 8 sieble compaand.

)

QIS “Winido™ denotes the group -C{ONMNHL, “Substituted amide™ denotes the

P

groip ORI, wherein RY and R e sndepandently hydrogey, fowsr allovi,

sulbatitatsd ey allad, aryd, substituted aryd, heteroaryl, or substituted heterosiryl,

provided, however, that ot least one of B and R is not hydvoger. B b combination
X

with the niteogon ey forrn an optionally substituted hatsromvolin or Tntoreayl Bug.
5 i ,

IS CAamiding” denotex the gronp SCENRTINRIRS, whsrsin BT RS, snd RY are

N

’ ¢ . 'i~ L . M : oy L . oy o
independsntly hydrogen or optionddly subatituted Iower §8GL

O3S Aaviony” denotes the group <OCICNRY, where RY s hydrogen, alkyl,
substitoted alkyl, cycloalkyl, nubstitoted cvaloalkyl, hetorocyolyl, substitated

hersroovelvl, arvl. subsetituted any, heteronryd, substinated heteroary? snd the like

DRRRY CAryiowy” denotes the group -08&%, whare Ar i3 an gyl o substisated qovl,
peoup. “Meteroasyiony™ deasiss grovps ~OHet, whersin Het iy any optinnaily substitutest

heteroaryl sroup
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02861 “aAvylasifonylamine” devodes the group SNRISIORRY, whemsin R is optionally

wubstited awL ard BY fx hydropen orlower alkyl, “Hetorosrvisulfonvlaming” denotes
the group wi%i{ RS

SEONRY, wherain R s optionslly substituted beteroaryd, sud R

§';}fsir§;g€m:ar forwer alkyl

0257 *llviuarbonyinming™ denots the group ~NRICIOIRS whursin R is
X

aptiooadly subatituted alkyd, snd B¥ 8 hysbogen or fawer alkyl

{0258 “‘ﬁiwﬁmﬁsrtimxxfyigsm'i;na“* denotes the group NRICEOIRY, whersin B s optiomslly

subistitided arvl, sod B is hydroges ar Jower alkvl

v} “’Hmw. vicarbonylamine denvtes the sroup ~NRICEHRY, whersin 84

wptisnally mbmmm%; aryl, vt RY i hydrogen or Tower il

18260 _&j’*h serpsecutical formulations containing Kave channd] optnory oan inohude the

Foe basrad s sompownd defined by any of Formudse 1~ VI, or & salf thereof Salis of

the em;‘i}m&mﬁ& of Formrlag L= VI ax provvided heveln sy have ons semore of the

flfowimng o agtmmw (1) stadsility dn solution duwing syachesie and formalation, {33

wildy ma ﬁ;@h&’} stats, {3 compatibility with excipionts used in the manufseturs of

{abiad Rroudations, (41 quastitnively vield the Ko shanne] opensr upon exposste o

strnulated or sotus! gestric and duodenst conditions, {3} relapse Koare shangsd opener from

sufSiciently small particles that ave readily dissolved and sbeorbéd, (8) provide, when
Ievpeated iato a wharmacenticel formulation, Rordhsorption of greater thar 80% wfithe
adnuninsred e:i-s:i (7Y prosent elevamd toxioniagioal tek sy comparsd fothe oo hase
of the Kars chizured opongy, (8 can be fomiulated into acceptable phanmacsutioad
formuiations ¥ treat obesity and other diseases of Tnanans, (U sre svceprsbie to the FDA
oy thebasiaol R drug produst, {10} can be recrystadlized to improve parity, (1 1) o b

wyedto formn c&crwi&ia of two oy ot aaliv of the h,wp channghopenen {12) hawe

Traited hygroscopicity to bmprove stability, {13) synthede sad crystaliization somtigons
xandor wivich the salt by formed can be varied rsolting i diiferent crytal struchares
{polymorphs) can be contralled in the synthexiz of the salt, or {18) have boproved

solubility ay compared 1o ths fros bess in agqueous Systems at physiclogiog! pH vatlues

WISL The Kage channsd apossrs provided i Fovmulas § — VI ave prefarably

forenutated 83 pharnmentivally avsepteble salts, Fhonmaesatioally soveptable salts ang

48
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TG salls 'i_rs; the simounts and concentrations at whick they are aluinistared. The
preparation of such salts can feotlitate the pharmacologion! use by altering the physiasd
B @mmw}‘\%}m of & compeusd withowt proventing # from soousting 8 phvsiolygcal effent
Vsl ﬁiemimm i physioal propertise inchude lowering the melting point to fauiline
bangmocosal administtatios ad increasin £ the selubility to feilitate adnnnistacing lower

shivelive doses of thadrag,

e mézt of the sompounds of Formnahas - IV con clode metsd oaliony,
proferably allali meral cations, such ss for example, sodivm or potessinnt. Cativns san by
scleoted Fomany proup Talkell metal. Divalent metaly catissy, such as alkaline sarth
metaly fog, Magnesiv, calonan aond the itke), Bave not heen found t be waedol for sall

formation with the s‘smpamnis of Fosudae T+ IV,

WIH3 Salts of the totipounds oF Formnlas L IV which includs slkall motal cutiong

wan Bo prepared by reasting the componnds of Formlas I~ IV with an atkali vl

hydvoxids oy :a?m}; wmetal slconide, such ie Sor exaomple, RaOH KOH oy NaQCHL, ins
variaty of seivants which may be seleoted From low melesalar weight ketenes (8.4,
roturan (THEY, dipwthiiormamnide (DME), sl e

soetone, methy! sthyl ketons), tetrahyg
oiethyd perolidinons, and the Bl Swirisingly, salt formation with sn allall metal

hydroxide sy %&Rmm»: ia nost wheerved whes an aleshel, prrtioularty o lewer aloohal such
ay foraxnpie methanad or sthaned, s wsed a the selvent. This result was vonfirmed by
hoth X«Ray Powder D

NQ. ::L\ R

A

raction and NMER, and §e contratyio the & disckosurs :af--’éj;s.\ Fak

86,373, which purports o deseribe fhomation of diswoxide salts i ahohol,

§02s4 The compotnds of Formulae T~ TV gan wlee form salts with orgsde cations
that fncludeat }:a&st one tertary wnine or mamoniunt cation, Organiy cation compounds
gan by maonowdiont, dvalent, &W‘ais’s\t sand fetravaiont by nvlusion of v&:%:sls\::g,, Lo, thise or
uitivalant t:ammmmﬁ ig mmi the %svré-mar}- sni oy i;mzxiﬁmﬁr}* srnorsum modeding any
preferably sepsrated by s chain of &t Jeast 4 gtoms, move proforsbly by u chinin of at leest
6 stons, such as for sxample, heoxamettod hevametivlens dimomoninm dihydroside,
wherein the quatsrnary sraunoniun siclics are separatad by '-«{(,Z Ie- Primary and

sepondary anines du not to effcatively Ba solte with the m:mg::aum,is sef Porroulas 1~ IV,

%2
2
T,
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{036%] Salix of the compmmds of Feormulae I -1V can be propared by reapting the

compouts of Forsnilas T+ IV with compoonds et inchade at loast ong tietiaey suaine or

guiternary sivnoshon fon (g5, chollne hydooxide, hegamathylherametylens
dlanpocrdie dhydroxide} in s sobvent selected from fow moleculas vest ght katones {88,
aoetine, mathyl sthed betone), tetrabydrofinan, dimethylfonmamide, and mmsthyt
pyrradidinony, As with the proparation of salis Srom alksll metal hydrosides, aming st
ammoniun containing compounds do not B salis when the sedvent s an alnebial,

2661 Pharmuceutically acveptable selts of the compounds of Formudee T - IV wsn
alen {nclude hasie addition salts such s those contsning benvathing, shloroprocaing,
shaline, diﬁt%f{yfmﬂsimwszﬁmm:s1;, hydronysthy! pyreoliding, snumontum,
tetrnpropyianinronivm, tetrelatyiphosphoninn, hexanethy? dhammonisg
‘methyidisthatunine, viethvlaming, teghuning, aud procsing, and can be preparad wsing

the appropriate corresponding bases.

Sfvrred basio wldition syity of the corapounds of Fonmdae T 1V o

Al 3 ® ¥ 3 AL 5 . an PR R S - Al
inelude those somtatning hesameatind hexameothylone Sammgom, choling salivm,

sotassiung, metduidiathivt sming, visthylonme, disthylonine-sthimnd, hydwgyethpt

pyrroliting, tetvapropelammonium and tetmbutyiphosphonium o,
R 3 R ¥ i

jes] Proferred hosic addition salts of the povapenngds af Pronaadae - W danbe
praparad mmg hexamethy! henapmsthyiens dissamonien ditivdroside, choling &ydt{mi&@;
sodhun hyﬁém?;&ﬁs, sedinm methoxide, potussionm hydwoxadey, potaseturn mtboxidy,
srmeniam hg;'sﬁysmiﬁs:g fetenpropylasimoniun hvdrsddy, and totrabutyiphosghanion
hydraxide: “ﬁ"iizgz hasie sddition salty van by separated ntecdnorpanio salts {8.g., sodivm,
pstassiuny and the Bk and organte salts (&g, choling, hexamethy! bexamethylene

diarsnoniun hydroxide, and the fke).

{0268 The sompeonds of Formulae ¥ VT have the anigque proparty of belng abls
to form botl antons sod vations. I hasie media, fhe compounds of Formule V- V1l
typleally form ardons. Aafons can be formed &t sither pn aming or substituted senin
subsituent, ur at the sulfonyl grovp, B scidic madia, thy componnds of Formulae ¥V -
VIH generally form cations by provonstion of an amine group, thersby Sormdag an

Arananivny moiety,
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R Salis of the aptons el compoansds of ?Bmmia& o R TT e tnchude mstsd
abingg, m\,huiuw monovalent metal cations of sy group T alkali mestd {ag., sodinm,
¥

potassium; and the k), divadlont mastal catioos of any group 8 alkedine carth ntad (8.8

calotian, megmesivm, and the Hkel sud shaninwm satioas,

i .
T Salts of the sompounds of Fomudas V- Vi wideh inslode metel cations can
be preparest By rescting the compounds of Faonmlae ¥V - VL wiﬁﬁh & alkalf oralialing

sarth metel hidroxides o sloxides, sueh as R exiunpste, sodim hydroxige s sl
roethoxide, fean ovgamie solvent, sudh se for sxample lowsy aloohols, low malecular
welght ketoves foug, aestone, metiy] ethivl Retone, and the ke, tetrabpdrotunmy,

disnethylformumide, s romathybpyroolidinone, and the ke,

FLAed] S‘éi&ﬁ of the compounds of Formulas ¥ - VIH, may inclode mmmz Qe

nuTgaS m.wz&m Ty, incheling hat not Bmited o, seetide, aostondd

et @&;E‘Q&iﬁit\ hmy}am Blacotate, Miwicaie, hranude, botoxids, bm;ﬂram, galohan, s*;-&msy%aﬁ‘e,
capraite, carbionats, altrate, eyprinnate, devaroats, dacetate, dimegulurioe dinitote,
dipotassho, ﬁ&g\r sponate, disodiem, diselfide, sdisylete, snanthate, extolate, stalvamte,

ciiwia,«nmﬁmk{ Tomarate, furoats, gleosptate, gluconite, hexacutonide, hppurate, hyola,

D

By é’mbs‘i:smm?, hydronhloride, leathivante, lootabionate, ratate, walvale, megluming,
msthyibromide, mothyhiadfe, mstrizvate, nofate, nupaviste, nitrate, closte, palinitate,
pamome, phenproplonate, phosphite, pivalaty, polistirex, polypaiachwonate, probutate,
propionste, saochavate, sevdtitm gix«‘umm sodiu phosphats, sodiug succhiatg, stearate,
suscinme, sulfate, sulfonats, sulfosalioviate, wrtrate, tebudste, torephalaty, teraphibadate,
tosyvivte, triflutete, tihivdnue; Sigfhivate, romothamine, valaete, or xioafolery, Prefiared
organiv Gﬁik’}i’i% mohads tompounds Baving oyliary ainlogs o gualionay smmoniam

EPEEPR.

Ty Cither; phannecsuBsally seosptabis salts of the compownds of Formulae ¥ —
VI include sctd addition xalts suoh as iose sontauing sulfste, chloride, hydroachdoride,
Tararate, maleste, phosphate, salfinate, sootate, oitrsty, lnotate, tartrale,

methanenuifonate, sthane :sxzifmmms bmenmuifma{e, e sulfonats,

eyclohexyisulfonany snd quinste. Phavmacstivally scosptahle salts of the componds of

Formmdes ¥ VI can be obtained from acids such as hydroohloris sod, mslete soidy

aotte aold, tartaris

sulfurie acid, phosphoric acid, sulfamic acld, &
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astd, mﬂ‘i&nia aeid, methasmeniforiy avid, ai‘h&m:ﬁu‘ifaﬁis: anisd, hmﬁzﬁz}mu}i"mié aeid, pe

\aim‘:;*z\snii‘am\‘ aeid, svelahoryianifnic aodd, funweie asid, and quinie acid,
S 3 im macsutically scceptable salts of the compounds of Formudes V- VHT slsxa

A

fnchode heste sddition salte cueh oy those contetning bensathine, shiloroprosaing, choling,

ﬁ:it:zt}mm?{gmim; sthylemodinniine, meghoning procting, atombrouns, calciom, Tliom,
nagnosinm, polassinm, sodlioem, svnontu, alkvlaming, aad zine, when soidie nctitasal

grﬁug\s,emh ey sarboxylio cold o shenod ave pressnt. For sxample, tes Romiapion’s

g":‘gtatifr??s&‘iti?iéffi:‘f-If'&:’&??‘fﬁ.’&?g 101w, Mack Publishing Co., Baston, FA, Vol &, p 1857,

of the compodsds of Fornadae ¥~ VIT can be prepared vaing the

appropriste i’: ssponding hases

037 33 ::mit\ sEihe compounds of Foonnlss V- VHT can be prepared, for sxample, by

dissolving iﬁ‘e fronhase forny of & oomapoand I fsuishle solvent; such &y an agneous ot
se’:;mwm~a§coha§ i aplution containing the sppropriate acid and than nolated by
svsporating tim selistion. In another sxampls @ sall fe propared by reasting the fren base

sl aoid an organieseivent,

itead 8 “‘*}w zalte of the componnde of Formulae VW VI may be prosest ax g

wormplex. Eaxx&@im of corplexes include Sohi torotheophyliine complox (analogbos i,

S8 dimenk gnp o diphenbydroming Seahlorothenphyiiine {1:1) complex; Dramamine}

i vanious

oxirdn H’iﬁiﬂ’a\{ﬁﬁ &IIX‘{CSVE;\&E.\\

fLiri] 5{3§V§§§1§§§' wsefid fn the prepavation of phavmacenticatly arceptoble xabts of the
sompowde of Formulas V- VT fnshude organie solventy, such s e example,

aretonitrile, setone, alvohals (o8, mathanol, cthanol and jsopropanall, teirshydrofiran,

methy! ettor! ketons {MER), sthers {sop, Slethyt sther), borsere, tolosne, xylones,
dimsthyipmuamids {OME), and Nowetliyd pyveolidinons (AP}, end thedike
Preforably, the solvents are selsotad Fom anetoniinile sl MEX,

H
FETRY The sults of sompounds of Formulze ¥ « VI nay be prevent ax s complex.
Bramplenof u{}maﬁe\w nolude Sahlovotheophodiine conpley nvlogous by, 2.8,
ﬁsm&m‘ay&nmmz B §)§‘s€:“i§i}*‘d‘ arnine Swchicrotheophytiing {117 sonplex; Dravsnning] and

X

variows syalo 'i triny dnclosion complexes.,

23
65
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4

i
PR Pouoolstions of sults of the compounds of Formulag T VI provided hersin
exhibit at lesst one, oy preferably sevae gr sven moce predirsbly, all the fallowing

charscteristics! {1} they are stable wt mnbiont temperatusey for w tnintmiam of one vears

{23 they provide for onee of ol adevivdstration; {37 they faciltate patient sompliance with.

dosing: (43 wpon whrinisivation, they tonsistently theillate high levals of abeorption of
: i N ES SN . . gl N < ) ; 2 o 2%
thet phrmeosutivel activer £5) vpon onee or Twive dadly oral adniniztyation they allow

reliense of the Ky chanoe] opsner over & sindained ime fao soch that the ctraslating

soncentration of the K channel opener or 8 metsbolicaily active metsbolites doss not
fall bolow & &{zmgmztimi{y sifeetive ponvontrating; {8} they schiove thess renuds
independent Sfthe pH of ﬁhe gga&im%megiim} tract of trented subjscty, and {7} they delay
releass pati) anstm fransil iy wompdete or nearty complsie.

OR8N Formdasons deslgisd for oval adminixtation of e salts of the sompounds of
Formlae - VHE can be provided, for sxample, gy capsules, tablats, or as quick disspive

5

pavde or tablet fonnudstions include o manber of dlstinguishing

pablets oy Blns. O

components, {08 iy & componsnt fe mpeove sheorption of the Kare chonsd opaner,

Asnother susaing roloaye sof the dng over piote than 2 howrs. A thivd delays substuntial

releast of the drug wnal gstie tshnsd s vomplsted.

e

0384 Ool sdininistration formudations o G aalts of the compounds of Formaudae
= I tan ’ai'ss;; e provided, for example, as orsl suspenniony, sl selations, ecapadated

oral susponuidng, and sncapsulated oral solutions. Formulations o be destgnud for

inunediste velease or controdiod yelense. Freforabiy, soch vl Somulativns are not
% s ¢ . R x » . R R
cprodused froag & iguid form of the sodium selt of dissoxids

i

as Fornmlationy of the salts of the vovapouedy of Formudse T VI van alxe be
preparad for transdernyal, intransssd and intravenous (L. sdoinisttation, provided that

wiven e sndon iy Hasodds sd the vation iy sodinng, the Swmudalon v nnt for
)

IrEVenons 1S

{0383 In another embodiment, fornmidations of the salte of the sompounds of
Formulas I~ VT wre propared o trensdernssl ar intranasal sdiministration, poosvided that

when the anton i digzoxide amd the cation & sodium, the foomulation 1s e pradheosd
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{HaRey §§1 &mx:i ey &nﬁmxﬁ*mmi formuiativns of the salie of the xovapomsis of
Fordae Yo VT arg prepursd Loy ranadermad, intraniasal snd inteavenous (LY

subnrimstrativn exchuding the sodiven salt of diazsgdide.

0288 Formulutions of e channel openers prepaced: neing salta a of the conpounds
selectsd frors Formulas T VI exhibit forproved sahubility snd shatrption sompared o
prévions formmlations of these drogs. These advantagenus properties are ashieved by any
ond ormews oF the following approsches: {1) reducing partivle st of the formudation by

sormpington, spray deving, or other mHicronixing .t:ae::}mi-gues,, {Tyuxing an ton seohangs
resin i the formulation, {3} wing nalesion camplexes, Ry evampls wxing w oyclodastein,
4 s;;gm*sg:eas*;i.&n of the seit of Rgps chonmnel opener with 8 solubfizing sgent tncluding fow
siscosity hvpmm;&‘g%&h tow viscoaity methyiveliuloss wr shmtlardy fnetioning saciphnt
and comb ﬂﬁii&!_‘ﬁ& theveot, {5) seroviating thy wit of he K e channsd opener wath s
distinet salt gakmr to furmutation, (8) using & solid dispersion of the sslt of the Kare
chanuel opsrey, {7) nsing o self conadsifing syatem, {8 adding one of more surfictants o
the formul at:\‘m\ {8} using nanoparticles in the formadation, o (10} rombinaticas of thase

spproaches.

fozRsy Rdx‘%a s i Rare chanssd opessr selected from mk\ of the wmm‘umds of

Formulae 1 - VI over & susinined period of tme {e\g o 230 hoawrs) can be sehisved by

the nse of one oF e sppaches ineduding, bot not Hndted ts (D thewse of pH

sensitive polymssio contings, (3 theuse ufa %‘W&i‘“{)}.&i {3) thense oia film soatig Hi
vontrels the vate of diffusion of the doug Bom s costed matsix, {9) the ves of an erodable
srstely thet controls rate of drag refesss, 13} the tse of polyrner sosted pallets, gramales, oF
micropattiches which can fe further enospeulnted s comprensed into o whlet, (6 the use
of s osmuticpumy syvtem, 7Y the wee of @ comypression costed tabley, or {8)

sorabinations'of thees apptosches.

38T Dielay of velonse of Kare shonned aprosrs selioted from the salis of the

compounds of Fommatas - VI frown the $ormulstion unti] goestrie franait ix opmplete ca

e achieved i the fornmilatinng provided hﬁwm'm sy of severad mechaniams. Far
exarnply, pH cengitive polyiner or covpolymey cin be wstd which whew applied around the

drug matrix fociony as an sifotive barvier tn relrase of antive ol pH 3.0 or fower and {8

uoztable af pH S5 s shove. This provides for contro] of release of the active componnd
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i the stomach b repldiy aliows selosse onwe the dosage forms has passed fnto the small
nfesting m siternative to o pH sensitive polyner or pocpnlvmer i3 & poliner or oo
poelvmey m«:tr is noreaquecus-soduble. The stent of revistance 1o raleass fiy the gastrie
envivonmentean be gontroled by coating with & blend of the roneaguesus-soluble and a
AGHEDUR ga)ii:\bk, pobyner In this approach nelther of the blonded polymers o daw
polynwes are p§§ sensitive. Une example of ¥ pHY sensitive en-prdymer 1 the Bxdeaght®
miethasryiis éﬁ»mﬂymﬁr& inchuling Budraght® L 100, 8 100 or L 100-35 solids, L 30 D

I8 or BR300 dispersions, or e LIRS or § 13,8 vrganic solutivus,
i

38R ¥ % winars thad delay relvass can be ;amﬁigé} 1 2 tablet aither By spray costiog
as-x thin fﬁm} or by aom‘g&ra&mmé soating. s oxpsule iy vsed, then e palymen(z) may
b spplied oour the siatace of the sapside o applisd fo smitroparticlee of the drug, whisk
sy then be Sncepsulated such as o sapeude or gelo I8 the vapyule s coated, thon itwill
siat disintedration until afler gastrie transit, I mivroparticles are coaied, then the
w‘;mzig SHayY @‘i‘\i{ﬂ{fg{&\& in the stomech bt Ittde & ne drag @il be relossed wntil aBer the
frow gmx;mpm}wﬁa corplete pastrio trangit, Fhnally, an dsmotis plonp sywtenm that uses
s, 2 aweilable hydrogel can be used to delay dmg o int the stoenach, The sweliable

hydrogel takes up modstare after wdministeation. Swelllug m" the gad resndts ta

o mi&emamssﬁ the drug from the systam for sheprption, The thming and rate nfreluass
of the drug éa;g;mz(i s the gel used, and the faie st which molaure reaches the gel, which
oun he mmm%m by thesise of the opening iy the systern trough wich fHhuld enters, Sw

Drrug Dedbvary Technologies sling wetlode Dong st al, "L-OROSS SOPTCAP™ for

Cenrofled Re} euse of Non-Aqueons Liguid Ponnudations.™

HREET Accordingly, delay of release of formulations of Ko ciseusd spensrs
proputed as salts of the vormpounds of Fossnolas 1~ VT untl afler gasirle transit i
complnte can ke aghioved by any of severs] mochandeoms, Inchading, bt not Thndted 1o
() & pit wzvx;tw wpolvaerar mamw:ms: applied 8s 2 comprassion conting on » faldel;
{h) apit z&ﬁm‘i%ﬁﬁ} v polymer or so-polyiner applied s a thin il o s tollet (o) a pH
Sensitivy pﬁiywm ar so-polymer spplied ax a thin filgy o an encepeniastion systeny {4) &
_§§§i sensive polymaer or so-polymer appliad fu umag:sm\ﬁ\m\‘* nrcropariicles, {of & nons
AL mwmscirhk* polynee or capolymer applied as o comprsssion woating on g ableg (D =

DO RIS »saiub?u putymaer or so-polyiner applied es a fin Slmoon g tebist {8} ¢ none

i
Z
B
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s solubde podymer applied az s thin flw b an eovapsulation systers; (hi s nons
aguecss soluble polynrer applisd o widcopanicles; (1} incorporation of the femulation in
an osmotic plinmg sysony, or () we of gystems vontrolled by o exchanges resivs, oo (k)
-aﬁsﬁzi@is‘g&i:igss;;g of these approschey, whersin the il sensitive palvmer or compalymer ts

vesiatant o degesdating wderaad conditions.

frey Formulations are provided that are designed for administration once daily e
onoe per 24 hows), These fomadations wan contain bebween 35 and SO0 mg ol Ko
channel s;:wma sulocted from sa?z;é of the componads of Pormualas L~ VL
Formulationsintended for sdministration twice daily {pey 24 hours) may slse bs

provided, Thess san contain between 23 and 350 mg of Kage channel opeoss.

O The Seoovulations provided heveln exbibil togproved sality of the adidnisterad
shrug produst. | Thiv improvenient & safety oosies by o Isast two echaiams. Fivay,

ety of rdeass of setive drug volil gestrie

avangs of ‘rastreintestinal advierse wide effocts including nauses, wnitig, dyRpopRig,
ghidoning ,gzs;if?z, diarrhea and flevs. Second, by sustaining release of the sotive drug sver
8 mmf:%imsm B o as dong ey 34 hoans, peak drag fevels e r{z;iuc'@ti relative fo the
peak drug levels stiserved for the same sdainivierad dose wafag sy oral Bemdation et
does not have sustained or controlied roloase. This redudtion in posk dvug levels can

contribute to seductions in adverse sffeats hat swe partially or vomplutely determined by

reduced rates of sxoretion of sodiven, ciiforide s wic acid, edews, hvpergyosmia and
the ssaocisted potential Ry progreseion to Retoacidusiy, vataracts and ponsketotic

hypescsmolar oo headaches, fsahyeandia sad palpitatives.

JERRRT Alse provided hereln sre sontrolled refosse Rennilations of Ky chinmd
openers propared Tromt sults of compounds of Formmolag T VI, which have one feamre

Frone each o AL ss shown fu Table L

framait i complete oan rodies e neidenpe of
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1
Tabie 1 Gontrollad Redvave Formulation Characteristiay and Propertiey

A UnitPorme | Tablet or Capenly

B Dosagefomit 10100 My
e e
200300 mg

T 300500 mg

- TR O

© G Dosing Tmes daily {24 hours)
Trwive daily {24 hours)

R Reloase st 3 Brn

IR -

834 honrs

1283} Sor example, s contralisd release composition ven be o tablat Sontidning 25«

¢ such tabiet sdmibsuatared

100 mg o salt of g compotnd of Fornulas I VIH, when

onse daily to sohiave o oontrotied radeass time of o4 howrs, Al of thess fomulations omn

further inchudt the featus of sobstantially delaying phamaseatics] sotive silease gt

afier Zaaing ransit s complete

{0284 noadidition,

ong foature that tmproves the solability or absorption of the Ky chansel opener.

any of the above formulations from Table 1 can inchude st feast

NS Exsmnplaey controflad relense formulationss provided hereln includes e active
Sumipennd gm, 3 Kary channs! opener selected from o salt of 8 componnd of any of
Forralae - \if?{ﬁ} and & roatny which ncludes 3 gelling sgont that swalls upon contact
with aqueons Qud, The sctive compound satrapped within the gel i3 slowly relessad it

he Body upondissolation of the gl The sotive sompound can b sesaly disperssd

within the manix or cau be present s pockete of deug i the wmatrix. For sxamply, the

dritg vt be fodmulated futo sl granules which ave dispersed within the matrie, In
addition, the ranuley of drag also can inchude o mateix, thus, providing & prisey snd a

secondary waix as desoribed in U8 Pat No. 4,380,830 to Rbudes.

3%
.
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¢
{061 ”h o golling agent prefiesbly is s polyrnatic sadorial, which can inohuds, for
sxanple, ngy pharmaccutically acoppiabla swater solubis o water insolulds slow relossing
polymer szx:cﬁass rantham gure, golathn, cellnlose othern, o srabic, lovust bean g,
ghar g, carbosyviny! polvmer, agar, acacin g, tragacanth, vesgam, sodhen algnate
or slginicasd, polyvinylpyrrelidons, polyving sloshad, or Sim forming polymers such as

methyl cellelme (MU}, cwboxynieth ¥ eatlutose {OMO), hydroxypropyl mathylveliuloss

Jron ‘g}ﬂ’("’{“e‘i msthyl velluloss (HP RO, hydronypropy! cellalose (BT, hydronvethyl

sethdase {iﬂi}& “kethvloeliuloss (BCY, auoylic resing s mixtures of the ahove (ses €8,
LR Par Ned 54158710

¥

ey ?‘iis.: aetiing spevt of the madnix abso van be = heterodisperse gann covprising &
Heteropotysacchanide cnmponont and a homopoivsanehuride somponent which produces s

Simt-forming rosd vigid gel g dosortbod i ULS. Pat Mo 8389 339, The matiix ales can

fnchude s oross-linking apsnt such as a monovalmy or multivalont metsl sations to futher

add vipidity and detreass dissahution of the matrix, thus Nimther slowing vdesss of dag,

The amount 03‘ erossiinking agent 1o add can be determinesd paing muthods routivs e the

grdiny \mi% m artisan

'\'
N

fen) *‘*h\ matar of the vontrofed relewss composition alve cun inclucs pog oF Rl

e

pharm 'tzmuimah v asveplable oipienis resogadzed by those skitled i thea, e

N

fmmalation u\a, iptents, Buch exsipiends include, for sample, blades

ol \rmvspxwmzﬁme, gw}a*:m starch pusts, microorystalline calhdose; ditusats {or Bilarsk

staruds, sucrose, dektrase, taotase, frustone, xylitol, sorbits, sodium chioride, deiring,

3

caloturg phosghate, axdotuny sulphater svd lubrivanty:  stearic scid, msgnosiun slosrate,

\

calotiumn stearats, Prosivol & sad How aide for sxwanple tale s o \.aiiméai silicon divxide.

H2891  Thematrhs of the controlled release sommposition can ferther tnclude &

Toydrophahie niaterial which slows the hyﬁwﬁ::m of the gelling st withowt divrupling
the }mi‘m;a’}':iha uatare of the metrix, ¢ desordbed i ULS. Pas. Weo, 3,388,358, The
Byvdrophetic pg}i\»‘m&r can inchuds, for example, alkyiceibaloss sacl ax ethylestinlone,
othuey hyﬁimghts e elfulosie materials, polymess or copelyraers derived fow aoryBic or
muothacrylie acid esters, sopalymers of servlic sod methacryhio auid ssters, weln, wases,
shetlae, hydrogensted vegstably oils, waxes snd waxy substancss such as cwvanba wax,

spanmacstl wax, candeliila wax, rovoa nitter, sebstend aleshol, bosswan, comely,

3%
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pacatfin, myriatyl alsohol, steary! aloohol, cetylalnobol and steariv ofed, surd any athey

;;3§%z1rrnaamsis§;ﬁii v avoepiabls hydrophobic woaterial known & those skalled in the ant

{arey "ﬁwe&mimnt of hydraphobic mateeial mesrporated fnto the controlled relaase
compositon is tist which s offoctive to slow the hvdration of the gelling agent without

israpting the hvdrophilis seatris formed upon sxposurs i an snvironmentad fludd. In
wariain preforred smbodivanty, the hydropduday matenal v incduded in the mateix o
srneant Trovn whout 1o atuat 30 peroont by wnight and replaces & comesponding wmount
af the fammal 'ai‘ﬁszrﬁ excipiont, & solvent for the hudropholic materisl mouy be oy apeaus

or organte salvent, or mixtures thereofl

H301]  Rxemples of commercially available alkyloellutoses wre Aquasast I (squsons

dsporsion of sthyloellulose mvailable from FMCyand Surelsase B Gupreins dispersion of

ethyloell ;ﬁmﬁ S sitible fiom O slovesa). Exanples of sommercially availabls serylie
polymers suit ?@ﬁ for wee as the }v,dmg\‘mhw material foctode Bodraglt @ R8 and RL

\

{eopolymers 6f

acyyhe and methserviic seid seters having 2 low content {aug, 130w

3

11400 of Quatsmary shytin componnis),

_{_{%‘fiﬁi&} i*h“ sontrolled release conposition ala can b coated 1o reteed aocsss of

+

Tiguids & the sotive compound mudor retard releass of the setive compound through the

~ ?s\'vv"vvvv.
flrvrosting The Ginrooating ca provide charstieristive of grstbueesistanms and

SRS EN ssﬁm*rmw by resisting rapid dissohstion of the composition i me»\imaxﬁve feast
The ?zill’i*{iﬁa‘ifié} generaily raprosents nbont $+15% by welght of the controlied releasy

SOnplaiiion, i’?’m*nm&}iv the core by waight represents sbout S8 of the wamposition

with the retnaining 109 provided by the crating. Bucl conting zan be 2 flmecosting as is

well knosers inithe art and tnctede galy, wasss, Gy, smalsifises, combination of faty and

ernilaifiseg, polynuses starch, anad the ke

03031 Polymessand co-polymers are veslid we thin il contings, Solution voatings
and spersion contings can be ossd 193 voat the gotive conmpoung, ¢ither slone wr
conthined with g matrix. The cesting ts prefirably apphisd to the ding or drug snd matix

sombination ay s solid core of rateriad as is wall known in the wa.

joaayy A& solution for onating can ingtude pedymers 1 bath o gande sobvent and

squBces solvent systims, and typioally forther including oue vy inore compounds that act

o

Ex. 2002-0466



WOeTAREY POTARMSOHTIH

i

a5 @ plasticizer. Polymors usell for conting (‘“‘mpmx tons inetude, for exampde,

m@‘ﬂ’a@& sel ME«;\ se sthoce]l © A& Dow Chemieal Co), hydrogypropyimuibytosthuloss with
wmnlsonlar xj@m el Betwsen 1006 and 40000 {Mathoosl @ B Dow Cheotcal Cp, o8
Fharmuoost @ Shin Bew, hydroxypropyt cellutose wiﬁa @ modesular weight batweaen
000t X

avetite bty

Gi}i} 000, sthyt collulose, sellvlose geetate, collulone triavetate, osihdoss

z.iz ¢, celinlose scotute phibilate, cxllulnse scotate blmellitaie (Bastnan

Bodaky, es&r&ﬁx:}meﬁiyiwhjﬁ eetlidoss (Duodest &, hydvonypeopyt methylociiulose
phibalste, sthvioeliulosy, metduedidose and, 1n gonetal, cellulosic dertvatives,
olymathacryiio soidwsthasrviie aod sopolymer {Type & 111 Budragit LIOG Type B 12
Budragit ST00) and Type O 111 Budragit LIN0-SS, agqueos dispersion 30% solidy,
Budragit xmmi polvimethiaey! ssten: pobyiathy] scrplate, methyd methaorelnte [,

R

Bredeagit NES G0 agueous dispersion 30% solids, polvantinanethsoryisis Buds At BIRy,

polyitmethylamoomicethy! methaoylate ohloride) snmontomethaorylate copolymes,

Burdeagit RL QE} s Bodragit RE30D, varboxyvinyd polvmers, palyvinylalochols,

glucans seleva g’u(:hm\ rrannans, aad xenthams

.§{§3§}§§’ \\s;;um s potymerie dispersiony fnclode Budoaght 130D md RERLI %, and

NEIOD, AQUACOATE brand sl colluloss, Surclease brand et selbuloss, BO brand

e -~.wth FAosthulose, Aguatenic brand sellidoss austine phihalste, Coateants brand

Falylvingd \ace:m» phthalate), snd Agacest brand b *{in}\mwg\‘? mathyleellaloss scente

stsinats, Most of these dispersions are My, pesidok

R povvaler of srdoronied pocedsy

snedims

NS & plasticieing agent niay he inchudsd n the somting te bnprove the elssticity
and the stability of the polyener Sl sod fo provent shanges in the polymer permentsility
over prolonged storags. Sush changes nvay sifuct the dvag releass rate. Suitshle
sonventional ;;%E asticizing sgents inclods, for exmmple, dlathyl phihalate, glyeeral
Frindetate, ;zmiw sted yssmoglvoeridey, scetvlisibutvioitnte, scetyliviathyl ciivade, castor
ail, citeseid smfsm bty phithalate, dilnstyl aebacste ﬁiﬁih"\*ﬁi::?ﬁﬁia‘iﬁ diethyl malaty
disthylfumarate, disthylphthalate, disthybsuoainate sixaﬁ’syimaiﬁnﬁt& Sethyitartarate,
eiimeéhyﬁght}mia&, slveerin, plvemol, glvosryd triroatats, Qymrvi ributvraiy minerst ot

and Tasiolin slonholy, potnlatom sud lenclin gleoholy, phihalis aoid sstees, podyethylons

slveols, propylens glyeol, taps ol sesarme sl trivcetin, fributyl oitrate, triethy] citvate,
43
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and wistbyl v eltvate, o g maxire o any bwe or moes of the frsaoing,. Plasticizery

whi;:ﬁi; cuts b *,_izfzs:“:d For pecous coatingy shude, for sxdmple, propylons ghvaok

: ]
pedyethylzoe ghyeol (PEG 400}, tisoetin, polysorbate 86, treihyd sitrate, and diethylt d-
nrieais

X

PR 4 ,(s%% soating selution sompsistyg @ mixhere of hydronvpropyimethviceliddose and
aquenes sthyloelivlose (o Aguscost brand) s the polymer sad dibuty] sebacate as
plasticizer cah b pxad Tor coating nderoparticles. {,&xgmz:a;aa:t 1§ Ay aguenus pobmenis
dizpesion afisthyloslinloge and containe sodime launy? sulfate snd ooty aleadind),

Prefosably, i’%w plastivicor roprosents sbout 12% of the Sarnpoaition.

03081 §n mjmtmn tethe polymaes, the toating hayer cun fnoluds an oxs Apiend o esist
in _fﬁm}higtsmg of the soating sefution, Such sxciptons may inslode s lobdgantor s
wetting agent Suttable lubrisants ax oxeiptonts for the flm costing nchuds, for exmnpley
o, valciun stearate, sollontal ailicon & g, abyoerdn, Hlagneiing sivatats, el oil,

i

N
polyethylens ghyeol, and zine storate, alomineen stearate dea mistes of any bvo or nus

of the forapoing. Suitable wortmg sgonts incheds, for oxamply, soadlum Tyl sultate,

§ wax, cetostenryl doohal, catyl

sty benzsikesion chlorids, cotoniaerogol smulsify

. . 1 3
slovhal, ﬁh{ﬁmt aral, diethanolaning, docusate sodivm, sodivm stewvate, smalsifiing wax,

glyearyd monestearate, hydroxypropyt ecllutnse, lnelin dleohols, tesithing mineral o,

»:mtsaaimmias\um, poloRanme, W?%‘ﬁ\\‘%ﬁ‘}'li} ne-alkyl ethers, polvoxyethylons sastor oil
derivatives, g;éivmwﬁw&mg« sorhitan Sty ami eafars, pm yoayethylone stearmes,
prapylene gy yool shginate, swebitan exters, seany! aloohol snd wicthanolanting, or g

mixtureaf e bwe o more of the ferspeing

{03097 T speciiied tablet s cxpsuls forrmslations of Table § may \ii&:ﬁz}&iiﬁ L

frrmulstion with an obesity troating drug (in addition to 8 Raore churerd apaner seleotsd
3 A o e i ¢ ¢ MEiaas o & s A 3 i . ; y
oo eaall of @ componnd of Fomsalae - VI Obesity brosting dougs that may be used
tl
snchadel Bubsee got Rated o, sthutviening hvﬁmahinria‘g {5340 mtust), orlistat (SO-380

migfunit), pheviiermineg hydrochloride or rosin vompdex 13 o 90 mpfunity, zonisamide

-

{100 w0 800 méfmﬁit} topleamate {68 1o SO0 mgdanit), nalivexone hydrochloride (380 to 600
mgd af}x nmembmi {5 to 30 mpfanin), A‘ﬁ?‘:?:?t? {S AN ';“333 mgs’mii}: .s&*é"wé’iz {&0 o 400
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a womppound of Formulas T VI {s ons balf the smownt includesd i the anve daily
formulation and the co-formulniad ohenity treating diug s hallsd the amount spsetfied,
Alternative ohasily treating drugs may v:izmiu:ie; Bt gre ot limited toy selective serotvin
sevsphor aponisty, dopaing antygoniste, cantabinold-1 raceper antagomats, laptin
sualoguss, Teptin tranaport andior Teptin seceplor prowoters, newropeptide ¥ and sgouti-
radated peptide sntagonists, proopiomelanconntin and cocaine and snphetuning ragulated
anscript prownoters, melanosyte-stimudating honmone sodoguss, salancontined
soapior agoniats, sad agends that affeet insulin nwtaboliamyactivity, which san wicluds”
prote E\S"‘hﬂ{@“ﬂni phosphatass- 11 inhibitors, peroisome proliforstor aotivated reseptor
antagonists, shortacting bromoceriptine {ergosay, somatoatatin agondsts fonrsotide), and
&dz*wmsiﬁm «,emm inteatinalawursd p%m\m}* agenty, lncluding those that fncrease
cholssvstokin ms: setivity, Inpreas gludagon-dibe poptide- activity (e, sxtendinsd,

traghatide, iﬁi\;:sg‘fgj‘f;i_{},}?i poptidase TV inhibitors), and mcrease prdtam Y'Y 36 activity sad

t
thase that decrease ghrelin agtivity, as wall ay smylin anslogpies, agents that may insreass
sasting metabilio rate selpetive™ @3 astinnalatorg/agenist, ansoupling protin

homeloguey, and thyrold mwpmr agonisis) melagin concenitating ROmmons aRIagOMsts,

phovioitast Mdiug&&-&,} anylasy inhibitors, growil bormmons fragments, synibetic
sustogues of li&h}*&m&pﬁm&;ﬁymst&r&me sutfate, mitaponisty ofadiposyin 11 Rhydrioraeratd
d&iw&mgﬁ:nasié type 1 nctivity, conticotropin relsasing hommons agonisty, inhibitors of
Fatty sold @mih SRis 6 ar&mypm}tz&dsa Indibitors, Indanondeindancls, sraings ?;sm?a gt

«

offiar gas *sfmnmstma‘i Hipsse inhibitors

oy “3‘}3&& specified tablet o capule formudativns of Table 1 sy inchads o

oot
Tt
R

&mmx; stfon with ¢ Sabetes treating drag (B sddition e Kge chansel opense selsetsd
S

S #osalt of woorapewnd of Formualse - VI Diabstes trosting drogs that roay b

usad instode, but are not Himited o, avarbose {8 1o 300 mghmin, mightiad {23 1o 300

mgfoni), methimdn hydrochloride (300 o 2000 wgfuedt), repeplinide (116 madunit,
nategtinide 200 o 80 aglenit), rostplithhone (3 1o 50 mghmit), metagdidason {100 w

SIEF At or any drag that mproves bsolin sensithvity, or improves gheccse wtilizstion

and uptake. These formulations are preferably nxed ooy dully, For a twive dally dosiug,

he amount ott“‘ thir K chumed opensr selosted from s salt of s compound of Formolae I
WU e half the wmount included inthe once duily formalation sad the co-formulated

dishetes weating ¢ drog in bl of the amosnr spenified.

]
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Hixy] 4 T %a speaifiad tbiat or capsuls fenmslations of Tahle 1 may Foctude o

o mm&a&mn w&th wal mimmrfi loweting drug. Cholosterol Towering drogs that may be
used inc imissr Byt are sl Himited to, pravastating sioveastalin, atorvastating Suweastatin
sosRvVasiatin, :m? tovaatatie (il ad 1040 30 mgluni), These Swmulations we prefivably
used once dally, Por & twice dudly doging, the amonnt of Rare channel opener solented

fron & salt oda componnd of Formutae T~ VI i prefeably 35 i 200 mganit md the

‘x‘:izswfs‘xmmkmfgi cholestural Jowiring drtag s hallof the amotnt spavitied,

L b §“m speaiiied taldet or wp\m“ formulations of Table 1 may intlude voe

formulation with a deprosaion tresting drog. Dopression treating drugs thet sy e usad

Irnfuds, Bub gce nat Boited o, sitatopra hydrobromids (18 1o 80 mp/unit), excitaloprsen
:}(u@hmmide {5 o 20 mpnit), Sovorsrne malsete (85 fo 300 mghanith, ¢ twam‘\:.m

fvdrochlonds (125 o 75 mpfnit), Ruexstine ‘h}'ﬁmu?}iﬁmm {30 0 100 i,

setraling 'hyeiﬁmhimié& {35 t0 200 mghunity, smitriptyline hydrechiorkie § 10 e 200

1

oaunit), desiprantne hydrociiorde (10 to 300 mgfunity, sorbiptyling i}(v@;‘ﬁﬁﬁ&ﬁéi&'ﬁ&@ 18

fo 150 mpgfunit), duloystiae hydroghloride {"ﬁ"% 0 210 it venladindios hydrociionide

{37510 156 z‘%sg:&sm}; ‘phenelxine salfas {'!s:ﬁ 10 30 mgfunit), bupropien hydsochlovide

Sy ..

00 8 400 mgma 3t or neirtazapine {75 to B0 mphuit). Thees formulationg e

p: eferghly userd s daily. Fora twice deily dosing, he amount of K oys chansel opener
setecied Koo a salt of & compound of Formulie T VI s preferably half the amount
e ?Ud od fn the onee datly formalation snd the co-foromlated depregsion tresting aﬁm 8

hallafhe mrismm spsnifiad,

I3 T’hw wy socified tabdet or capude formmlstions of Tabhle 1 may incdode oo

formolition with ¢ hyperiension reatigg drog. Hyperionsion tresting deags that may by

waesd inchude, ot st o Hootted, S analaped] malente (2.5 w40 mgfunith, captopni (3.3

IO rogdendthainoge il (IR 40 mpundty, bersepril hydrochlneide {30 to RO mpanin),
spasraptl ﬁseazz’fﬁa}sx"'ﬁéﬁs:ie {10 o 8 rugfanit), pecidopril erbronine (3 &0 8 mphanit), ramipeil
(L3 20 msjamt} trandolaeril Vs 8§ “ra\:fe‘axﬁii}% foxinopril stalivm (10 1o 80 rogfani),
eyl Bydrochisids (5 1o 20 mphit), losartut potassiom (2 5 1o 200 sgdanity,
irbosantan {75 o S00 mghuit), valaarian (40 to 500 myfosif), sandesaetan oifexetil (4w
S8 mgfunity, sﬁima@aﬂaﬁ medoxantt {310 B0 mpdmit), tehmizartan {30 to 160 mgfunisy,

eprosarian wesylate {78 to S0 mgdunith, stenalel (25 1o 200 aglanit), espransiod

o
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By ﬁi’t}t‘}ﬂi‘}i‘i{i& 1050 180 mph ity matogrolnl rirale, suaninats & fomaents {sach st 25
o 400 mefonit), nadolal (20 fo 160 mghwat), bataxslot bydrochinride {10 to W mgdanit),
aochotulod fredrochioride {308 tos 8O0 mpfanit), pindolol {5 10 36 mgfunith, bisopraksd
famarate (¥ o 20 mgd v, wifdipine 115 10 100 mghanity, folodipine {2.3 10 30 mgfnt,
srdodipine Beoylate £2.5 10 30 mgfani), ndowrdipine (10 to 40 mgfuit), sholdipine (i
R0 mghanin, }@F'%?Q’S‘iﬁ hydeochioride {1 30 20 mghunit), doxasorin mesplste (4 0 16

£, or alfuzn
sghaniey, T‘a sep formulations sre preferably used once daily, For o btwive deily desing,

mpfenitl, prm‘t}m} hydrod honde (3.8 o 10 mgm

the amount of Kare channst opsner is prefurably half the amount ineluded in the onoe

R P . . }‘ 1 < T n o 2
daily formuddtion snd the co-formiated hypertonsion ey ting drug ds hallof the amount

speaified,
E.Q‘i?is%g sbiot o sapevis frmaistions of Table 1 may fnclude coe

formulation with a divretie fo Seat edemsa, Dinratiss that may be used include, bk aré not

Tinsitad to suriloride hydrochionide {1 30 10 mafonit), sptosolsctone (1010 100 mpfunity,

rinmterens (23 to 200 mptunit), bunatanide (0.5 w8 mgfonit), Ruosernde (18 10 180

g:z itk eih

100 mmw}%i’?*w@ﬁ&ri&kﬁsxi@“ﬁ {1t 200 my'veit), dapandde {1 o 8 mpfunit),

znygirmh%@r@ts_ dde {10 B 100 nrveit), chlorothiaside {30 10 300 mpfanit),

W

bendroflumsthisside {3 0 18 mum&ﬁ‘} hydroflumethiszide {10 1 SO sphmit),
mwhwis&wmd*\ {1 S X engfanty or polythinedy {130 M my ptl Thess formulations
are profer m}i\ e onee datlye Pov g tyeioe daily dosing the smount of Kars channgl

opencr seleotsd Font 2 salt ofe conmpound of Formulae § VI is profovably half the

‘72

arnewn niuded o the onde datly Sormulation snd the so-dormailated divratic ig haif of

1 :
the ammant apmsﬁm

NS Fh S cifiedt tablet or ;;zpsm\, formulations of Table 1 may nclode oo
frrinlation \rm%s & sineg totreat m%”iam:m{i on or pein, Dimgs for reating inflanunativnior
paint that may i}a used inchude, ‘bm are not Hoited B sapivin {100 1o 1000 mpfonity,
framadol h‘yé?\}%&ﬁ{ﬂ'i&k {35 to 150 mydonitl mbopentin {100 to 300 mgfanity,
;m.s’:%{)m}s.;{zphﬁgi {100 to 1000 mydunit), carkumasepine 1100 ty 400 mpghinitl, ibaprofen
{100 1o 1500 mpfonit), ketoprofen (12 to 300 mpfonit), fenprofin sodium {100 10 600

agfeaity fim‘& pifﬁi‘}:ﬂﬁ sodivn or Thutdpeofin Goth al 30 & 300 mgfunity or

sin hydvoohlonde (10w 20

cryniy seid oy sthackynaty sodinn {vach 2t 10 to Smghumit), tosernide (5 1
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sombinations of sy of these with v shvoid vr mapivin. These fondations are *ﬁmf%:m&ﬁfs“
nred onos daily, For o twioe daily dostng, the amonnt of K channel Opener selonted
fronn wosaly Qfa compound of Formudae T VHT iy preferably Half the smount inchuded in

the ones datly feroolation and the so-formulated dhurctic s half of the aoount speuifind:

{3188 ’i*i“v spectfisd tblat or Sapade rmudations of Tabde 1wy inglude 00-
formulstion with & drug fo trasd obesity sasociated so-morkiditiey invinde thoss specified
above T tredhing dishates, eholaster, doprassion, hivparension and sdenms, or drugs o

trpat athernsclerosts, osteoariuitls, dise herndation, deganeration of knoex and hps,
brsast, endomstvisl, carvical, otlon, loukenda and prostate canctrs, hypsrlipdensa,
wthrnifrotive aivway dissese gallztoney, GERD, obsinwtive slogp spnes, {}ims’itiy
Typeventilation syndrome, resurrent ventral hepniss, menstrual osgulacity sod udertility.

3

{37 The s soified {ablet or capeule frmulations of Takle 1 may inclade oos

formulation with an antbasychsie deug the combination used o treat the paychotia

condition s to tsat o provent weight guin, dyslipidenys or impaired gliwoss wleranes

fivthe itﬁaiiﬁ_‘saﬁj'ﬁififa. Divugs for tremting various pa; vohntic conditions that may be waed

fneluds, bt e Pradred g, ihints o wossl S 33w 23 SO0 ragfunit),
sarbumpzepiieur 3 walt thasel (30 o 1200 m glenitl valproate, valprole avid, or
Aivaipeies (135 0 2S00 mpheut), lrootsging (13,8 o 300 mpfanit), olanzapine {5 0 20
ngfunity, dlonaping (12,5 to 450 mgfanit), of risperidone (25 to 4 mgfenity. These
coformutations wre preforsbly Intended for onee per day sdministration. For o twice daily

dasing, (he smowst of Kapp shannel opong seleoted fom o ralt of s eovapound of

Pormadae T+ VI i proforaty hatf the smnows! nohaded in the smce dally formudation

s the coformulated satbpaychotie fs hall of the mucen specifiad.

JO318) The speciiied tablat or copsule Srraulations of Table Lomay include co-
Formulation w.iih 8 dmg o fveat o g}mv’mi N\.hemss: By 3"&;\@8?&3&*%3& :";t&jiss;‘y, i"}m'iis for
.§1mzm:3 EAeR i’(}\x« mﬁ?m ?ar wm@xi hg,garms {88, da?‘ims ariny onovaparn, 3‘;&&%1“&;%&?3&,
tnesparin o danaparoi), soerd, §Mam\ﬁv3 me\) nimodipineg, thaasising, ebrelon,
tirilazad, slomsthizzole, an AMPA agonist fo.g. SFYRE 52458, NROX, YMROK,
zonwmpanel, or MPOXL SYM 2081, zelt tste:i,. Cernstat, OP-181,808, dextrophan,
dextromethorphary, ME-801, NER 1302, romucemide, ACES 1033, GVISOERE, aliproddd
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if&s};}ﬁ:ﬁi}, »?ﬁ&zai‘um?ex naloxone, nalfomene siticoling, seebyd-b-camitine, nifadiping,
caveratrnd, o ritrone devivative, slopiduged, dabiggstram, pssugrel, tmmpxmﬁiih R
ga,gcz';;} sr K&AL8R0%,

EHR 2L Provided see formuolations sdoinistored onee o tvios daily o an obese wr

gverweight sibject continuousty result in @ siroulating oonceniration of Ky charewsd

gpaner selected from g salt of @ sompound of Formnudee - VIR sufficient 1o tnduge
wriphy love. Weight toss occurs by the prefersntial loss of body fut Additiovad waight
Joes gan sy when the frvmlation & adminiatered {n conbination with @ veduced

culorie dist,

W3] Peovided see formulations of Ko shannel openers setroted from s salt oS s
a\\mmmm‘ of Formulas - VI administerad a3 3 single dose 1 an obese, sverweight or
shsaitys Wem subjset that resadt in the inhibiton of fasting or glocose stioralated insulin

sgoretion fu a‘wm 24 howrs or for about 18 hourse

masn '?*r%:s‘«fiﬁ’ﬁd see formutations of Kape olveoel openers selected from o saltofa

somponnd of) } ormuta § o VI sdministecsd ay w s@;‘zgie Jose do an obess, overweight or

hesity-prone subjest that result w the slevidion of energy sependiniee for ahout 34 hovrs
; 5, .

or foraboot 18 houes,

BIN Provided sre formulstions of Kare chepmis! openers selosted from s abtof s
compound aé%‘i’«"’asmuﬂae I VI sdimdmistered as n single doss 1o a8 oboss, pverweight oy
bty prons \ﬁ%\}%@ that result v the elovation of beta pridution of fat for wsad 34

Boutsor i a&m ut 18 heurs

57

5&32&? ?m\fssimi are Rrmuilations of Bars channet openers selooted fom asall of &
componnd uf ?{Mﬁtﬁaa T VT administerad as n . giagds deso o an whase, tverweight or

ohesity-props }*wwph s subiect that result In the nhibition of hyporphagia for shont 24

B oy for aliow IR hours,

03341 Pm& idod are formulatous suitable o continuous admiviatrgion wise or fwice
daly {per 34 houss) to 2 subivet, resulting in & circulaling sonsestration of K channel
opepars seleated fom g salt of s compound of Formudee T VI sefficient to induce

cither bata-oeh test or improved insdin scmsitivity orboth. Sucd bota-call rest m&i

o7
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E .
fmprovensnty in iasulin eonsitivity san rontribte to sifechive treatment of fype

diabates, iys}i;" £ dinhetes and prodisbetes, Sush beta~osdl vast and § ERPTOVRmENS i
nsudin w:*:mw 1y can connie to effotive reatoration of novaal ghuesse tolerance in

type il iﬁi’%&ﬁs & and pradiabetic subjests

Rasy §‘?mf varipus phannacsutiosd Kars chasmel spener formalations sedected fronia
sultofs cm\np’ﬁuﬂ& of Formulae I~ Vil have o variety of apphicationy, incloding, bt mot
Hevited tor {}} treatmont of olseity {*‘; pesvention o waight g&m e m\}; sors whorase

prodisposed to ohaaity; {3 trostment of h*vgkenas{.imc'ma or hyperiasulinism (8

treatment of ] u:, FREL \.’}‘; frestioent of ) ¥

¥ riedsania, {M freatmaent oftype 1l
dhabates, (7} }‘sx‘tws vations of pancrsatic function ta typs { disbatios; (8) trentment of
metaboli 3 ymmsm- {or syndrome X (97 pmwmmn of the trensition froon prodishetns
ghinbetss, b %} cosrastion of the defeots & bnsolin secrition sod insulin ssasitivity
contributing o prediabeles and type 1 diabetes, {11) treatment of polyoystic ovary
syndrome, {12) pesvention of {schemis & reperfusicn indury, {13} trast weight gain,

évs a@;égmm o ivpintent of glivose tobornes in subjects tronted with satipeyshotios
Souagy, (34 ﬁ“e\*mn werght R aiyaax;mivﬂm, o w‘sgam\a\mz of glucose tolenmne in

subjecty treattd swith antipsychotics drags aod {151 treatment of any disenes whave

ﬁymﬁmémx hyperinsulinomds, bypennsulinism, hyporlipidumiy, hyperphagia o

ohosity ars conttibuting foess to the severity or progression of the disesss, inshuding

Bt not Efimiiftis;%i o, Prader WHE Swdrotas, Froghich's vmf?mmg, Sohion syndrome,
Ruomndt ’Esmt;i%mm\ Alstrony Syradrosie, Borjsesn Syndrome, Bander-Bisdt Syndrome, or

Byperl g%ﬁ:;*mmm@mm type L, 1L T and IV,

338 fin m’m sihodinment; 8 Ko chomel opener seloated from o salt of a compomngd

of Fovoudae T VI s sdeoinistered o an overaeight or obose sebject sy sy orad dosege
ouas por 33 hovrs o dnducs weslght loss In firther eothadhments, the subject () s st s
wvpe Edabstio bl s nat type Haiabatie, (e} s not experioncing sheanle, recarrent or
As:%mg*mﬁ wosd 'h ypoglycssaiy, {13 ddes not havs mwetabolin pyndrcang, orfeyianot

sxperioneing malignant hypertension.

8330 Y éw: shodiment, 8 Kape channel opener selooted Hom a salt of 2 conypenand
of Formulae } ~ VI iy sehministored o an overweight or obese subjest sg au oral dosage

Hwvige per S ’mm‘a o induae seoight Tovs: Thigtreatnany e ?*w‘ the sole troatmen 10
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indooe weight logs, Ty further ambodivnsls, e sverveight or gbase sibjeat {a) doss not

Traveg an trevedin seareling Renor, () 19 not sulforing Bom Foly Cystie Ovary Syndrome,

{2} v ot e type | diabetico, () by oot o Typs I diabetic, (8) doss not have matabolis
syuddrome, {1 is not experisncing chronde recwrent or druginduced hypoglyeonty, {g)
s net boen freated for schizophwenta with haloperidel, ov (h) is not sxperioncing
malignant ypertension. Tu further embodirnents, the overwetght or ohase adolesoont {=)
Hay ot been dingnosed as belng typs Tor type B disbatie, (B} §s nob sxprriencing chronis,
sesurnsnt or deng-taduced hypoglvosds, of {0} has not beent dlaguoned ¥8 having

motahatio syndronie.

<

JHAXBE owwter embodiment, « K chame! opener selested Som a it ofs

compound of Formulas L= VI s admintstorsd fo an overvsight or obexe subjet sean

el dossge form three Smes por 34 hours o induce weight koss, This tresttment can b

the sole trostoent to induce weight losa I forther ombodiments, the overveight or obese
24 = } » o M - o et M - AR = s o . X . o < % § e N %3 "l o N e

subieot {a) does nof have & indulpdeorsting tummey, (1) i nob suflering frow Poly Cestig

Trvary 2&33@&:‘&;&% {2) 18 not ¢ type T disbetie, () is not a fype 11 Babetie, (0} doss oot have

watabolie pyndrome, or () Is not expeniencing chronig, reourrent or drug-induced

hypoglyeenia
%
Biiniu] o seibier enmbodiment; & Kare chivwiel opaner seletiad fom w salt of s
compoursl of Foroudae T VI 1 sedministoved o an overesight o obses sdulossent ag
an oral dosage forse tvse tmes per 34 hows o dndics weight Toss. This trostment can be
e sole trestment by indues weipht toss. In further embodiments, the overweight or chess
sdolesosnt Iv (@) 1s ot 3 type Lo fype 1 disbetic, {BY s ot ﬁ&pﬁnmwz‘g chranig,

recurtsat o dhugeinduced Typogiyeenmia sy {o) doss not have metabolin syndromi

£S
833 By ot embodivventy 1 Kare ot opiner selocted from a st ofa
¥

oumpoend of Pormdee T VI s adminietered ay s ovad dosage Rum e thmas per 34

3

Tusars 1o induce weight Toss to wi overwalght or nhses adult who (3} iz not simalansously

recsiving ghiwagon injections, iiodothyroxin or fivsaamdide, (b} is not belng treated for

schizophrems with halopearidal, or (o) s not sxpediencing maligoant Kyportansion,

H%
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333 In aoother embodiment, & R channsd spavse seleoted fom asaliafa

sompound of Formudag T VI $s adusindstered to wn overwelplst or nlase suddect 2y sty
urd dosage formefour Bmes per 34 hours to indues weight leax

19338

i pnother emboditnent, 2 Ky charnel cponsy selected from asaltof a

wmpoungd of Favoadas T VI s administersd iy an svervoight o obsss sublst as an
i

el dosage ,f,}_’am'm adminstored from o, two, three or four Baws perddhows o inducs
walght Joss ab @ dadly dose of 5080 700 mg. In s Rether ervbodimen, the oversvsight or
oheve subject {8} s not type 1 diabetic, () v not type 1 dishetie, {0} is not suffering
chronis, Iz‘ﬁt;;»x%i;ﬁé\:%cirsi‘ or drugeindued hypoglyvenie, ov {ﬁ? does not have tictshoby
gyndronw

i

0333 o another smbodinent; & Ky chanasd openet seleoted fom a saltafa

rompowd of Pormulae B VI adminivtivad tooan ovarwsight or obese subisct agan

t
orul dosags form administorad from one bwp, thres or S tines per 24 hotes to Induee

&

weight losy st o daily dose o 13010 400 mg 1o g Rother ssnbodimend, the overweight o

obese subisct () isnot type T diabetis, {8) is pot iype 1 disbets, {0 is not suffering

S s 2 } . e . . i 0 i - N 3 o N R o
chronic sesurrent or dnigindhived hypoglvoomia, or {8} doas not have mgisbolia
b3

syndrome.

kS

334 Dn'other smbodiments, 2 Kare channs! opener setesied from a sl of s
crmipound of Formulse T~ VI iz admindstored to o overwaight or vbesity prone subjest
as an sl eiig)g}ggge Hrrm ong, two, thres o four times per 24 hours to maintain s weight
Iss, 58 it §8 preferahls fo maintain weight in s obess subjost anne some weight loss kas
sourred wheh the sliernative is to regain weights In a further embodiment, the

SO Xy . - Y o, o e
adoinistoved daily dose of G K chansd opauy i S0 3753 mg.

18333 Inother onvbodiments, @ Kays chanus! opener selocted from asalt of s

sovnporand of Formulae - VIT s administored as an orad dosage form fo an overwsight,

obiess, of obex fent to {a) elevaty energy expenditure, (b} slovate bt

wxiiaion of fat, or (&) veduce climdsting tighyveeride soncantvations.

E
336} fn pther conadiments, s oral doxage of a Kore channed sipene seleoted for

s saitol a contpound of Formudas {~ VI b administorsd o an vebjsat in nsed tharsof te

induse the losy o 28%6, WWH o 79% of Witial body f

)
P
2
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33T &z anvther embodiment, soorsl dosage of & Kave channel opaner salected fram
@ sadt of w eompmrund of Formulae T VI s sdmintderad 0 an subivet o need therenf to

induce (v} the preforential losy of body St ov (b the proforentisl foss of vissersd beddy Ht

B3R} i addifona! embodimenty, s orsl dosage of & K channad opener selected
frovts salt of g compound of Foaraadae T VI ty adomdmistored ons, bao ov fhres ey

pry 24 howes 1t daily doges of 0 to 700 my o su subiot o {a) induce the Yoss of 2556,

5096 o 75% bf indtial body &, () indhues the prefersntial Tosy of body fat, ov (T induse

the proferentd m& sy of visceral f

FELR I in‘ aofler cuiboditant an oral dosage of & Koy chante? openr selsotad from

Sodtaf ;;zi,v;wmygmmi of Pormulae T VI s adminietored to s subiect 1o inducs the

preferential Toss of body fat and o Indues reduction in siveulatng tighyeerides.

§i§’§~§i?§ I snother anshasdiment, an aral desnes of 8 Ky channed opener selocted from
asultofn wm;aa:mmi of Formulae D VI i oreadministorad with sibutramuns, oviisiay,
rimonsbant, dn appetite suppresaant, an anti-leprossant, m auti-epiloptis, & dhwetis, &
ddrag that inddees weight toss by @ mschaniam that is distinet from a Ky channel opener,

or & drug that Towers blood pressare, fo induee weight loss sndior reat obesity associated

commorbidiites in an pverwaight obess, or chesity prone subjest. In further ambondimonts,
t‘h@.-{“'ww;;g}si? obeye; orobesity prone subject {a) iy & type T dinbtie, ) B atype 1

3

dighatie, S not zsufiéigis;g froun chronio, sesustent or amgszfmﬁm:m 'h;é;;:magiyseztsiza* oy ey

does not have matabadiv syndroms,

iR D 84 fn smmha&* smbodinsnt an oval dovsge of a Kare chageed opener selectad Som
A sl of 8 compoiund of Formutdee T- VU is co-adnbdnterad ol s anti-deprossan, 8
drog that lowsrs blood pressurs, 2 dvug thet Towers sholesterol, s doug that raises HDL an
ey »mﬁ&mx@zamw that s net & Coxes 2 inhibitor, a drug that e chroudating
irfglyomrides, to an overweight, obess, i obesity prsane subgeet o tnduos wiight loss
andfor freat abexity associited coanorbidiies. In Ruther embodiments, the overweight,

obese or obesity prone sublect {ay is not o type T diabetic; (b s not & type 1 dishetic, (3

Y,

.

{x pot sufferng Fory slironiy, resurrant or deegeindaced hypoglyeenda, ov {33} doss not

fave metabolin syndroms,

B
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3

T

LR e I snather eobodiment, an ool dosage of & Karr chanosl opener solooted from

sagltadsa t’:{mm{mm& of Fovmulae 1 VHE s cooadminitersd with o dvog that Towery
Bload pmwm e, & drug that Towsrs cholesterod, & drog thet ratses HUL an anti-
inflamenatord that i not 2 Con-2 fnldbitor, & deuy that Towers clroudating trighvoesides, ky
snainidin W§s§"g;§1§ ~é§i§§f'€§t‘ feaat obewity associated coamorbidities in an overwelght, obase, oy
ahed ity ;}fane subisct, as it s preforable to maintain weight inan obese subjest onece somis
weight loss »htuﬁ Qa».«ui!‘?{.‘%i when the altemative is toregain welght. In frther

=

embodimens, the sverweight, ubese, or chesjty prone sebjeut (3) 18 not & type 1 disbetic,

(BY 15 et & tvpe 1 dlabad, (o) 1 sot suflenng fom chronie, reourrent or drug-indused

hypogiyesnns, or {4) does ot have metabolic syndrome

m:'m of g Ky

2y

R4y ig} scklitionnl ombodirsenty, an oral dossg vy E ’§*z wiel opener

satected imm asalt of & oo ri;mmﬁ of Forrmpias T VI B wsed 1o administer a

therspeutioatly

prone mtsj&(:t% in need thereod to treat obesity, o {a) provids beta coll rest; (b treat Sypsy £

or type T dig :

sfes, o {o) pravent the ovcumrence of disbates.
X

44 freadditionsl smbodiments, sn ol Sosage Torm o8 8 Kayp shannel opener
selscted Sronve st of s som swnonnd of Forsulss I % ST fe oosadmindstacad with

Flrentermine oy & derivaiive thersof e an obese adult or wduloetent 1o indduos woight loss

anior freat z:)%) sxity and abesityssasoniated soomorbitition. I furthey smbodimentz, &

solid aral da

¢ Form or isblet formidation of a K gpe chaome! opener is coanhministired

with 'Phanmrmme or g dorivinive thoroet o an ohess sodult s sdolosoont 1o traat snatabolie

syradronmie i ;a patient fn noed theseofl

O3 W if‘a ribier eebodiments, 8 phathacsativally aeceptidile Sormalation of s Ky
phsmnel Qgﬁeﬂét selocted ooy wsult of & compuimd of Formuplas T VI at doswe of Ko
700 mpgfiay w} temadministorsd seith Fhenteoing or 8 derbvative theesof 2t Sally doses of
15 % 3703 moyte sy overweight or obwes subjest to Induse welght loss, to frvat metabolic

sndrome, br o dndure woight loes sod troat shesity-asaniated co-morhidities,

R iy gnother smbodipneny; 8 quisk s:iisson%viz':tg forrantation of & Kape chunngd
opener selected from g sslt of pound of Formutas Lo VI is nsed 1o provide a

thevapentioally affeotive duse to }.‘3&&3’5 et i nesd theesofl

offective done of & K chasnel opener 1o an obese, ovivweight or chwsily
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{347 In further exnbodimeants, 8 Kape channe! opsiier selosted from agalt of'a
eomponnd of Formudse T~ VIT R adudpisierad once per 24 howrs at doses o S0 mg tn

TOR g 1o an overweiht or alse uubgeat,

{348 I Buther gnbodisnents, & K channel opener selecied Sromrasalt ol s
compound of Formulae T VT s forenadoted s9 2 tablet or eapsule fiw oral
: vﬁﬁs‘ﬁi:}i‘ﬁmﬁ{;}’i The tablet or capsule may be on-formulated with metforndn. In awothey
em&:md:mvmn 8 Bare chunnsd opyner selscted Som s salt of's vompound of Foomulan T
Vil i *my\miamﬁ avan oral swspension o sohuting, wnd the oral suspension or salution

migy be farther encapslated is another swmbodimaat,

349 Yo arwther avthodimant, o pharmacsutical salt of s Rape channsl spensy
selected from aosalt of & sompouad of Formaulse U= W1 s frmauluisd w5 o blad oy

capaade for \n ral olministation, of 2998 pral susposing or 55 e oral solubion, or a8 &

o

oral suapession or solution that §v ancapyalated.

ISy I anther smbodiment s Rase chaone! opener selosted from s st ofe
. e
compound of Formalae - VIH g gonlin miair:i with kydreethlorothisside,

chiorothisaide, syokahimdde, braatidaside, metyalothigeisdy, bendro-flumetivaride,

hyalroRometitsaide, nichiprmethiazide, or polythiszide i ¢ phiomecautios! formulanion

siuitable for arsl sdminbisation:

{03511 Upos administration of formulations which inelode walt of s sompound of

Forpralse [~ VI provided bereln o lamans or andmads, some or sl of the following

effects are obesvvd: - (1) the production of Hipoprow

1 hipase By adipooyies 8 reduoed; £33

sethaneed iips;%vﬁ#@ hy adipoestee: (1) exprassion of fatbyoanad synitume by sdipooyies is
reduved; (43 zﬁvgemiﬁeh;yﬁas: phosphate dehydrogenase astivity of sdipooyias i reduced;
{5y Hittle or nolnow trighycerides ave synthesized and stored by adipoaytest (5} enhanesd.
exprosgvnrof B Advenarglo Reonior (R3AR) an iaprovensmt in e sdvonsrgie Rinotion
fe i sixpmwtes‘s{ Ty reduend ghurose stionlyted ssoretion of fneulin by pancrestic Beordly;
{8} degreasad Sﬁmiix}anms;; §_§*} erduad blood gluovse Jevels) (1) invremat exprevsion

of Uncoupling Protain 1 in adipodsdeyy {11) sndaneed thermogenesis inowhile sud beown

> Sissugt {12} reduction of plasms triglveeside sonpentsation; {13} deorease in

’cim&ﬁmim o leptin voncentvationy; {14y upvepdation of inwadin receplors, {3 Sysnhanesd

£

i
345
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glucose ugitake; {16) reduced adipecyts hypsrptagia; O "} reducsd adipovyte hypevtiophy
Ry 3\\1\3@&&? atts of crersion of preadipocyies to adipocytes; (19} redused rates of

i@gmgﬁaka&sag {30 inoreasad provection of O, carding xnd other tiavues from schemic

or peperfission ingury; (21) mproved {oselin seasitiviey; (22 elovated CSF iosulin
concenvations; (23} dlevated chrovisting sdiponectin concenteationg; {23} vedused

siroulating tighvearide ponconteaiions: {36} snhancoment of hataeell rest

b

sy fﬁ:‘m&mid coswentrations of the turrsat invention nchade thse el salating
eancenteations of Ky chamed ng‘?fsn—k“i resulting Fom the sdminntation of the zelevtod
fromysalivof s:m&}gminﬁ& of Fommalae T~ Vit an

el m‘mzﬁm o, & vovtreBed relense Reenudation, & tranadermal fmulaion, or an

intravasal fogmulation to rn overwelght or obese subjset which rosulie tn (1) measursbis

suppression of fasting tnenlin fovels, {23 suppression of fasting fnslin tovslz by at Jeast
20%% From ﬁ;\, baseline massuremant 1t the sams subject prior to wreatment with 8 Koge

channed ppener sefected Bom aaaltafs roanpoisd of Formabae T ¥ UL {3) suppression
of fasting inslgiiﬁ} svely by st beast 0% from the basabins visesursment in the same
subivet prioe o eeatment with 3 Ko channst opener selevted fromy sosdit of a songpoand
of Formulne T~ VI, (3} supprestion of fhsting nanlin tovels by ot lonst A0% from the
baseling m&a;%wﬁmm it ihe sane sulyest prior to reamuat with g Kaope channsd openey
solosted Fonya salt of g compound of Foranglae T-VIHL (N sy ‘s;}s?‘@:%ism of fasting
fnsuiin lovels by st lesst 3096 Srom the bosaline messeremant in the sare subjoct prier to
srsatierd with 8 Ky channad opense g selecied fom s salt of 3 componind of Formalae T
VHILAS m;}mmg*ca of faxting insdin lovels By ot Toast 60% frow the baseling
mmurm‘mt m \iw same subiect priey fo treatment with 8 Kayy chapnel opener sslected
o a salt ad ® \_,mmmuz}d of Formdas T-VHE, (7Y suppression of fasting nsulin lovels
iw at ivas “{:% $roms the beseline messurament i the same subjent prior o frsatmant with
& Kaes channdd opener selected from 8 sl of 3 compound of Formalas [ VLI
suppression of fisting inenlin lovels by 28 loast SO fon the bascling measurement g the
s subject priot to treatment with a Kyyy shannel opener selested fram s salt ofs
sumipound of Formalge T~ VO O loss ofwaight, {10) slovation of rosting snergy
snpanditare, ar{ity slhevgtion of the axidation of fat or futty soids, Thesshold effctyof
the current invention schuds those ciraulating sonventrations of B chanmd openers

sdeared from salts of componnds of Porsralae T VI regudiing from e admiiatration

wy v, Rremudation, o immedings release
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ofa i ﬁ}rﬁuaiaﬁim‘g of thedrug, or an tmediate velsase ot Sernndation of the dwg, or
a sontrolled roleage formuelation of the dvug, or ¢ susteined raleues Sonndation, or g
travtsdermal formulation, or an thivanasal formulation of the drag 10 as obesity prove
subduot which result in (1) the hes et weight, and {2) the maintenence of weight,
Threshold effeots of the currat invention includs those sironlating voncentrations of Kars
chavusd ﬁgg&éﬁrﬁ.'sa}mm&i frons salty of comprandy of Formulas T VI resulting fow the
administration of ag L formalation of the drag, or an imeediaty relesse aral onpudation
of the dry g dr g oontrolied veteass foanmlation of the drug, or s suatained releass
Foemutation, or o irsasdermal formmlation, or an nivanasal foomudation ol the dnus o s
predisbetin subjeot which result fs prevention of the wansidon to diabetes. Theashold

effects of thecurrent invention include those vironlating voncentrations of Ko chanmed

wpeirs resuitiog fom the administration of selected from sxlis of compounds of
Formulee TV HT e a1 Tormulation, o ao tmmadians redesss oral Sormulation, or s
shnitralied relmue Tarmnulntion, ora sustained relsase formlulion, vra feaidesnsl
Tormulution, ar ant intrasead Houliation o asn shioet with type § diabotes which resgl in

?C\izﬁ 53:53,},;.\ Fasl

s

Juasag The mode of action by whish weight iy maintiined e fost sulting from the
profonged gégﬁﬁxﬁstmimﬁ of Kave shanne] dpeners setected fiorm salts of covnpounds of
Farmulas § -~ VI to sverweight, shese or ohesity prove subioets ax provided herein
meludes, bt b pot Timited to, one or mors of (1) enhanced snergy sxpenditurg, {2}
enhanoad mmia s o St and fatty sl gy, {3) enhancement of Hpolysis i adipose Hsstie,
£33 gsmmum:i: shitcone uptake by Hasves ared enhanced tnsulin sensitivity, snd £3) fmporesd

batsen o responas. The misds of sotion by which welght fs pasfutained ar lost

'mbuﬁmg_ i*mm ths profonged sdoinistration of Kgre chennel opensrs sclected from valty
el eompotndy of Formulae T~ VI o ohess oy obesity prone subisets as provided herein

sy alen nclide the supprossion of appetite.

§i‘§3:‘§s>§§' Frodonged administrstion of phannaceutiond formulations of Kayp chanmsd
openers solseted Torm salis of compounds of Foamulae 1T~ VI o fverweight of nhese
humans or mumaly resulis i substantial and sustainen weight loss wehuding sowe o ol
of the following effectay {13 proforentiad lons of body faty {2) loss of greater than 28% of

fvitial body fat mass; {3) lesy of grosier than 50% sf ttial hoady Bt sy O losg of

o~
W
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grawter tha n §% of it hady Sty {:s} sigrd foast inoronse in rEsting snergy

z:\pmsﬁ:itm:‘i &) ingrease o the oxidation of a1 and fatty atids; {7y reduction {n bload

2

ton fe rodiesdy (W onhanesd

&

prodyure; (8 production of Hpoprotein Bpase by adips
Hipodyeis by é;ﬁigmcy%es;v {1453 exprossion of ity soid synthese by silipooyvies is reshucedy

(11} glyseraid

hydse phosphats delielrogenass miivi;&:y of adipooytes is raduced; (133
Tiuls or oo ahw tnglyesrides are synthesized snd stored By & adipoeyies; (13) cuhanead

gxprossion g \:‘ iy Advenergie Receptor (§: AR} and an apsovement in the adrensrgis

fanetton {n ﬁfiégm‘rs:yms; {14} reduesd glucoes stvmalated seoretion of tnsatin by pancrestin
3

Begehig {12 seed msulinenda; {I{ﬁ enbanced blood glucoss Tevels (17) inorsased

cxprssaian m‘ a}smau;ﬁmg Protoin 1 in adipooyiess (18] enhanoed thavmogeneds in white

and broven adiposs tieane; {19} reduntion of plasma triglyowride concentratinn (30}

: &t{;}:@ﬁg}ﬁ iﬁ cimxﬁ attng leptin convemivationy; {21) vprregelation of fusolia reosplors;

1&&&{3 sl -@m umc&m gifi‘s reduted sdipooyie hvperplasia ffE:e'%‘} raduned ﬁfiiﬁt}&;\ﬂftﬁ.

'§§}f§}&§‘§i“ﬁp§s; ¥ 38 vednoed vatee of convetsion of mradipeoytes o sdipoeyies; {263
sedused &ﬁﬁu of hyporphagiag s:’??} the snquential {oss Brer of the mstabintioslly mest
aetive adipose Husue (vissend), Rllowed by the loss of fess metabolically active adipose

3
tissue (381 <.§~ vation of circulating adiponectin concenteations; (393 slevation of

s 0y ertwanead islet insulin R

A and insulin covient

-

{3t ﬁ*mm& mx,tabeisc officiency of fnsulin,

R

¥

{B385) Profonged sdministeation of &smmias‘;ms of Kaye channed apesss selockad
from saltw ot wm;‘zmméq of Pornulae T VIH to obesity prooes htmans or miroals,
wmchiding x8 ’c&;@f:ﬁs whsy have wdsrgone varlous types of bariutrie SUTEEY rasultz i

vE
sustained wadntomeses of weight including some or all of the following sffeets: {1}

inovesssd resting energy sxpenditiry (2) ingreese o the pxidation of Bt and Hity asidy

reducedy (K3 &nhm@.ed lipolyaiy by sdipooyiey i{i‘} «wpwxskm of :f&tty- antd 5};{3&&5&‘: by

.aﬁrmmrgis ﬁmmmﬁ fnvad i?iisr;},*‘im; v{ Wy reduced g,mmsa szizxmi.z;tad setration of insulis by

;%smt:maai‘ia me 1y, (11} ducrenasad hoabingmin (18} enbancad blood glocese levels; {13}

satenny of Uneoupling Frotein 1 s adipooyies; {141 enbanosd themmogenesis
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i1 white and “\?‘x\wzi sdiposs Hesue, {137 eaduction e}f‘p&i@ﬁ} friglyoeride mmﬁx}:ﬁm{m;
{16Y deorens §§<§ circnlating leptin consanteation; (19 &pv&'u;{ﬁi&i‘lm o insuhin recestors;
{18 enbasws “i gigonse uptake; {19} reduced sdipocyvie hyporplasta; (203 reduced
sdipooyis Hyperirophy, (38 mi}x‘:ﬁ*s‘i vates of conviersisn of preadiponstes o adipocites;

£33% reduned ratse of hyporghag

{34} elovated corebrospinal Thid inadin tevels; (35) enbanend islet insudin RN A and

insulin contonty or {26} sohanced matabolio sflclondy of iuling
n356] i‘h‘mmﬁ’iam v profonged sdininistration of fomslations of R chaanel

QPENSIRAC iew;i:d frevs salts of conpounds of Formulas 1~ VI o pradishetio or bype X

dinbetic ?&&smam ar antnaly resulty in the provestion of bota ool failivte, Improved

glygemic control, aud pravention of the transition fram pradisbetes fo disbetes sn@iusﬁ;iﬁ\g
someoratb o § the ni fowing pifseny {1} Invronse 0 rasting suergy sspsndites; {23
ngrersein t‘m ecidation of fit and falty svide; (33 raduction @ blood prexsuy ()
.@rasﬁim{m@i; Hpoprotaln Hpase by adipooytes Is reduesd; (57 sobanesd iipﬁi‘;ysis by

adiposytes; {§ hanpression of fuity seid syothase by sdiposyies Iv redueed {7}

3§v cernldehyds phosphate debivdroganass sativity of aiposyies is redused; (8 Bills wrns

naw mgﬁiwmdm e wnmaswm and stored by sl imwt{ss tﬁ} etiarived oxpression of
Aaimmma - Revepior. {B:AR) and an nprovement in the adonergie Ruetion i
adipocyies; {10) reduced glucoss stimaisted ssoretion of lnsulin by paporeatie Baells
{E1) devressed dnnudinerin; {12) enhanosd blood ghonye Jevals; (13} noreased
exprassion of h\“:wugwﬁmg Protein 1 in adipouytey; (14) snhenced thermmgenasis i white
Al haves suh:gmm tamny 18y redustion of plasma vighyceride conventration; (18}
duorensod Gﬁm;iik}ﬁﬁ}g loptivvonnoentvatinns: {17) opropalation of hsulin receptory; {18}
suhaased mww uptake; {193 reduced adipooyte Byperplusiag (30 reducad adipocyte

2

veduosd vites of hyperphagiag (331 slevated sirenlating adipuwetin concentrations) {(84)

Fevpertrophy; (1) redhced vates of ponversing of preadipocyiss to adipoeyies; §

Slevated ge rﬁbmsgﬂﬁﬂ Puid insulin Jovels (887 sahanced telit nsulin maRN& and inanlin

content; o (8% snhused mstabolic offisienov af insdin,

§O387] h’f‘m"dieﬁ!& gr prolonged shiministtion of formulations of Ko channel

OGS selected from salts of compounds of Fonmulse T~ VI to humang or animals that
: X ; :

aveat nisk for myponsrdial infheay, v stroke, oo vndergobng surginal provedare that rextores

")
Pl
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Kood flaw m sty E;mw resudis i dmproved therspeutic oufoomes post-surgivally, g
Sllowing .,the‘- coaerenet of myocardial dardt or sbrake By improving the survival of
fiasus after Blood How is revtored, redocad sheing of tesue, snd altering the natives

1he Inflanumnatony respoenses,

{0358} :’hm‘“ﬁ weutival formulations ag provided hevein are destgned 1o e used fu the
tesatinentof 9‘@&1{:&* Dyperiipideria, bypstiansing, weight maintenaseg, Hpe Ddiaboey
pradisbetes, 1}5@&: 11 disbetes, mitaholis syndroms or any condition where welgda lass
sedustion fn eireulating triglyearides or beta cell rest contributes to thevapentic putomes
‘provide for s?ms}gﬁ of eritical changes in pharmseodynamic and pharmacskinstic

responsas to sdrainistored dosss of Ko channad ppensrs selected Som salts of

compounds of Poomudas T VI which changes inslude one or poore of the Bllowing:

{1} exiending the phavmacodynamis offost of an sdministered dose to 34 hows or fongey
oy msasved by the suppression of insulin ssoretion; () providing for substantisd uptske
of the avtive k}“t&rmamusw«i ingredient i the swall mestine (1 providing for substantial

uptike of the sotive phaomacsutival ingredient to the lags intosting; (4) reault i lowernnd

&

Tmas versus wm:mi sl susparstion oF cupsule products for the sase sduinisiered dose
of gotive g:sha*ms\wmscm migrediont; {3} proviss for dr miamm concentrations of unbomoit

antive hsrmamumai ingredient above throshold roncentrations for 34 or moe hours

fory o slngle *-zdvnmv stered doses and {8} provide for more vonsistent drug absarption by

freated st ) ex’:tk s compared o axisting capsuly %m‘xmi%“mm

{03391 Phurmaceutioal voefiomulstions of the surrent Invention desipned fo treets
range of camﬁmmm o framans and sabmaly foctude the combination of K ATH chanasl
opanors sadent w;i from selte of compounds Of Formmudae T~ VI withy 117 a diuretie, {33

drug that Towsrs blood pressues, (N s drug that supprosses appetite, {47 2 »ﬁmm&?&inmé
veexplor ﬁ;zmmmsg {5} 8 drug that suppreases that action of gastric Hpases, {8 any deuy
that ts ueedt to «mﬁiv‘e walght loss, {7} o deug thet Jowers cholesterol, (8§ o dvug that Jowers
LOL bound sholesiorsd, (9] a drug that Improves insulin sensitivity, {10 o drag that
inprey giuw& util ;r:ﬁ{;‘fs'mz. o upsteke, {11} 2 drog that reduess incidenve of
stherosclerotic plague, {12) a duyg that reduess in Hamnstion, {133 w dvug thet e

amzmgm.%am {19) adhug s that i s stk -epileptic, or {13) a drug that ¢ an antipeyedetic

s
P
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{0358 Trestment of mens oy sulmaly using phavascsutics] forvaaiations {which

inslude E\\«m channel opensrs selosted fom salts of componnds of Formulas T~ VHD

rovalt in r{:&i&i&&ﬁf incidenos ol advase side ooty Including botnot Hndted o sdomg

fhd retention, reduosd vates of excretion of sodive, chiovide, wud wiv acid,

hyperglysenna, ketoacidosis, nuses, vormiting, ﬁ}ésg‘;apgi;@,« tovs andd hesdackes, Thess

raductons i Boguengy of sdverse stde offosts wrs sohiovnd by {17 Indtiating dostag ol

5

subierty st sultherapeutic doses and In  stop wise marmer incrsusing the dese daily wm}
the therapeutic dose 15 achisved where the punther of duys evsy which the step up I doss
ihoffested 182 2o 10, (3 use ol the fotvest effeotive dose to schisvs the desived
therapeatie effest, (1) use of & pharmacantioe] foemulation that dddaye releass ofactive
il gasirlo transit iv complers, {9} vse of 2 pharmacsutival formulstion it delays

release of aetive wrstil shsiie teaseitie complate, {51 wee of & phizemacsutical Ervadatian

resudin g m. hsww civeniating posk drog hevals as compaved o s menedinte relasse orad
m\m wle formalation for the same sdainisiered dose, and (5) optinizing the
: .

yming afadm

dstrstion of doss withon the dey and relative o mesls.

361 Treatmen of paticats saffering from Prader Willi Synadrotus, Froclich's
Byndrome, Cohen Byndrome, Somumit Byndrome, Alstrom Syndrome, Rorjesen

Sindrivng, E»smiﬁw“* st Q’}‘ﬂ&"‘\ﬁﬁv\ ang mrpw:;mpmmwmm apel, EL g IV with

.‘ﬁ'{)!}”{ agiﬁs {}f m}m’mﬁm{is@f E@r’ma;iﬁs P WEG rw&&&ﬁi I some ofall of i?‘m &}iﬁawm{*

therapautic outosmest {1} weight loss, (2 reduced rates of weight gatn, (3} inhibition of
hyperphagia, €<§~} reduesd incidence of tmpuired glucoss sdersuze, profiabetes or
Slabstox 43 i&.(i“{.‘?—ij incidsios of vongestive haaet Tatlure, {8) muduved hyportension, and

{Tyesduced s sﬁm of all cxaae montalivy.

s} ’i’fa}mm\:&zi of predishetio subjscts wing invention pharmsceutics! foromslations
of K ar shannel openers selsoted front salty of compounds of Formtlse T VI result in
some of 3l of the hllowing therspentic ovtesrees (1) weight Ioas, (8} restorstion of
normal glaeoks oleanes, (33 delaved rates af progrsesion to diabeter, () reducad

Bypectonsion, and (81 reducnd tateg of ol cause mortality,

i@&ﬁ?ﬁ"ﬁ b reatrsnt of didetic subjocts using frvention phvrmacsativel ewmulationy of

Kyre channel oponery xelvoted from suliy of compownds of Fornndee T~ VHT meenlt in

)
g
G
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some arall dfithe fﬁik}wm& therapenti mytcomens (17 weight lose, {2} restoration of

swvpsal sﬁmm foleranoy, {3} delayed rates ipm%z,mmm& of diabetey, (4 impravements

in glucsse miﬁreme &, {3} reducsd hyportension, snd {53 rortvond rates of all chuse

soridingy

LRSS memmmmﬁ an of domey with formslations of Kare chonnsd openerg

selootsd £ um salty of pomponmds of Foomadse 1~ VIH in the restment of dissases of

2]

s i, s}bme or obesity prone larnas snd anirmal sebisets fnveliey the goe

Ve

;‘immzsaatrmmn of @ phivrnacenticslly soveptuble frmulation of K ure channel opens
awith andegs m&»k formlation of {13 sihutramine, () orlistat, 133 rimonabia, (4) e drug
that tv s ﬁg?‘gkg:i!i& supprosased, (81 any drog used o nduce welght loex in s obess &
overwelght sé%’?faj ot {8 & nonsthiszide dluretie, {T) = drug that Jowers cholestorel, (B &

drug (et vdsie HDL cholesterol, (9} & doug that lewers LD chandesters, {10} a droy that

lowers Mood pressure, (11 & drag that is an anitbde epressant, {13} v drug thet fmproves

- S

insdinser s:sx mf £33} o drug that improves gi'il&.‘{)Sﬁf wiik

enling and wiake (1) a drug

shat s an aﬁﬁ»&gs sptic, £15) o drug that is e sati-inflsrnmstory, or {16} s doug that

fowsss wxgi_ﬂ%ﬁmg srigd ;gmmin&

v

Ies] c*é“

advingetration of dusgs with fonmulationy of Koe charnsd openes

seleoted from i&a{ £y of cospeids of Tormulas T VI 1a the trestnant or prevention of
welght gais, {iwizmﬁs.mm snpaired glocoss wlsrance or Slabotss in subjocts treated wwith
antipsychoticd $ drugs fnvolve the so-administration of » pharmscenticslly seosptable
formlation 's:si Kare channgd apenery with an acceptable formulation oft Hithium,

sathar n&wp*zzw\ valproio acid and divalprosx, and lametrigiog antidepragsunts generally
clagsified as :sgczncamzsm oxidase inhibitors ingduding isssarboxazid, phencteine sulise
and tzra:xyicy@émmim sudfate; tricyelic sntidepoossanty inaduding doxepin, clmsiprasming,
-ﬁﬁ}i&rﬁ}}t}fﬁim& saproedline, desicanine, wyicvpbying, desipraming éa\;g‘sm
Irinnipramang, ;imig;swmﬁm snd profryptylie toteasyalio antideprssinnts inchalug
uiRssenn, mi‘t}mm};}iw} maprotiing, oxaproding delequaming, levoprotling, triffucarbing,
agtiphition, lovialating stpremiing, aptasapine mudoety avd piclindole; and mgjor

vical autipsyohoiivs inchuding palopraxids 32 perphenasing,

i,

tranguitizers stud at;

thioridaaing, risperidong, slovsping, vlanzaping aad chlompromazing,

P
L
=
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H3ES] I ons erobodiment; g Kare shannel opensy selected Fom g selt of s ovmpound
of Foraralae T VI is admimistersd 1o an mvxamrt:igg}t ovobess subined s an drgd,
transdormaal o tntranasal fornuiation o rewch and maintain the throshold concentration
roguired fo msanirably roduce faning jnsulio Tovels for v prolonged paviod, Prefuably
the Korethannel opener frrmndation rotures fasting insulin fovels by at least 2086, more
proferably by at Toest 3095, raove preforably by st lsast by 40%, mars preferably by st
toast $G4%, fe prefovably by at loast by 0%, moes proferably by ot loast by TOW, and
e preler \;ﬁ&iy Iyt Joast 80%, Fasting insulin fevals sre commondy missserad using the
ghovoss tndevanes teet {OGTTL After sr svanight fast, 5 patisnd ingests 3 Koown smount

glocose. Initial glucoss fevels are detsomined by mensuring pre<test ghicose fevels in

3

b,%(ss;)::i andine, Blowd nsulin devels see wesenred by 8 blusad s draw evary boue after

the glucose ‘és~ sornsumed for g o theee hours. Tn g fheting ghaose assay, subieaty with

plasma g

idw% values grester than 200 mgfal gt ¥ hows po s}:“gfz;sifgmgﬁ’igg{i mdicate an

m;ma}ssi glogise tolersngs,

y

36T Granothey ondsadiment, 8 Kapp shanoel apaner setested Hom asalt ofs

pornpound of Pomsulas T VI i achmintstered 1o s pversveight or ohess. sultect 85 an
oval, transdertal or intanasal Tormilation © reach and maintain the Srsshald

Sopotmirationreguited 1o induce weight loss for s prodonged periad.

{8368) by another embadivient, & Bape channel openey selectad from s st ofe
i

compatnd of Formalss T VI iy sdministorad o 0 overveight or obese subjest ss an

oral, rensdershal or intrenasel formulation to reach and maingsin the ﬁ:@ﬁ@hxﬁsfi
suticeriration n‘:'; aived 1o slevale resting v expendibare for z profonged pirted.

T

0368 Indnother smbodiment, & Kgre chuound opener selooted from axaltofs
sompousd of i“\)i“'ﬂ dlge b~ VI to adminixtersd ooan svarweight or obiess subjost 98 an

{sm’i i}’ﬁﬁ%si\.m}&} sy ntranasal Torpmlation teoreacd and maiitain the theeghold

-c@amﬁx aion mgmzm ty elevate fatand Bty seid oxidation R & profonged period,
Ry Yo sowathier oynbodinnent, & Kors chonnel opones setocted from oo salt of @

sompound of Forraulae { - VI i administored t an s:s%:ea:sity prone subiset ax st oral,
fransdennal oy intranasal Tormalation o reach and maininin the theesholl concentration

reguived i induce weight lass for s profongsd pariod.
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e o : 4 . . v g g N

PHL el £ In apother amb :«»:};m?a‘:}i # Ko Chamnal opaney selocted fony g andtof s
compournd of Formudas § - VI is administered © an obesity prone subient as as ol
transedermal or intransss! formualation s reacd snd muintan the theeshold soncsntration

reguired to maintain weight Sr e prolonged pesiad.

3
g@&? 3 ifi anptheranbodiment. g §<:,¢;~p channe! opeusr sslevted Bum s saliafa
wvad, tmms{i-gm:ﬂi o intraiasal iﬁm;uia%imn iy :magh sms;i wmsindain & drug concen a.iim&‘

) : ik e 8 . N w L . o o ® e PR Y
shove the treshold concentration required to induce weight Toss Bor & prolonged period

HUE s Iy another embadiment, & Kare channel opener sidected from s salt ofs
migz;;mumi mﬁ“ Formudag T~ VH iy administersd 1o overwelgds or phex w&ijm A8

wrad transdermal oy intanaed formulation S g prolosged period of tine 1o reducs body

Hat by more than 2555, more proferably by st doast SO%, and move proforably by at losst
TN

HETL Inancther sabodiment; 8 Kare chennel opener selested from asaltofa

corpannd s}i Formlss §~ VI s administorsd 16 a8 ovenw gight or obess subject as s

N

oral, ansd mmi or intranasal formutation for a prolonged pevied of time o preferontinlly

3!

eduge vis 532 at depait

arsy iatgmjﬁm‘r sinbodiment, 8 Kare shanne! opether sélested Bom asalt oy
cesnpound sfFormulac T~ VI iy administored o an svenvaight or obsse sublect as an
ssvad, travsdenmal or intanese! formadation for # prolonged peviod of thoy o reduce
viseera! fi dopots sad other St deposits,

. B} i

{375 i3 anmhm‘ smbodiment, & Rars shannel opense seloted from asalt of'y
sompourd of Foroulae T VI is sdmivisterad (o a momoingulinenis overweinht sr
obase subject s sy oral, transdenmnal or intranasal Snnlalice to reach and muintaln g
drigg mmmﬁr@_m shove the theeshold concsntration sptired to nduce weight lose for a

profonged periasd.

AT Ty another ondbodiment, 7 Kare chonnel opener selectad fronr a saltofa
v k,‘. . v K b3 BN A
gompound of Fammulge T VIH i administersd to g pradisbetic - stbent ae an oval,

tranedenmal or tranaesal Hermutation: o reechoand maindain 8 Srug condendratisg ahove

b
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§
the theashold concentratiom reqiivad o prevent the traveifion to Qg betes B 8 prolongsd
e v : :

pewind. ¢

AT ‘i‘n another snrhodiveent, s K channe! openey selooted frowm o saltofa
crrnpnund of Formuabg - VI s adoinistersd (o 8 Hrpe 1 dinbetio subject as avanad,
rensdsnnel or wuranass! femalation o resch aud swuntatn 8 drug sonossdration shove

the threshold concintrasion roguired 1o iralae bels colf rest for 3 profonged paviad.

o

‘;o&

FRY I avother smbodirent, o sinple dowe of & pharmacentioally moepteble
formulation of a e churoed opener selected front @ salt of 8 sompound of Forrmulae 1~
RERER T aémzmstm&‘ to v xubjost faoneed thereef that vesults in siroulating conceatration

ol active (inii sufficieont to diminish the soretion ol insutin fir 24 or more hows,

LIRSS :i‘;if: snather embodinent, @ plasmecsutically socsplabls fovmdation of 8 Kage
chanusl Q§§§§§Z§Sﬁ‘- sedosted fom asaltefa compound of Formulas T+ VI adminiaired
over a prolonged basiy o s subjest in need thereol po move than toee par 34 houes thet
resultvan m,rg;:gi-aﬁing concentrativg of active deag \1&ﬁmsmt o diminish the seorehon of
Tosudin on 8 contingous bagiz,

t

Y

IV In snother smbodiment, & single dose of 3 pharmaceutically sccoptable
§ . 8 § k )

'i‘é‘émmiaﬁsm of o K e chaomel opener mam«aﬁ ‘fmﬁ.‘l s sl nfa arex:ﬁ;-i\%zm‘}é of Formulas $-

} SR R < Y e % e N - - Now R 3. 21 e o £ V.\v' - . 5
of actaw»dm;& sufficient 1 ehovate nmz-»es-tmﬁeﬁ iﬁf.iry 3'\3{535 in Qim‘\ﬂi‘&i;i{m fords ar s
hours
l
fo383 n mmmm* sz:szﬁ:ed;m.m & pmm sesdioally sceep %aim iaw a n?atmn of & ixmx

wver o pradon 5&2 basis o an adlfect nnsed thereat no mere than onee 'g:m 34 i*zmst?:\‘ that
oty in siroglsting conconteation of sative drag seificlent 1o slevate non-serrified fanty

aide In sironiation ow g vontimion bavls,

fO38Y In ancther embodiment, & single doge of & phavmaceutivelly acveptable

¥

fonmdation of & Kary thannel opengr selusted from o salt of & compourn! of Formulae T~

VI 48 adminbstersd o an subject in naed thevesf that results in clrondating voncentonion

of sotive drug sufBcient toefrest hyvpoghvesida o sirculation R 34 o more Tz,
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{0384} Frvusether entbodinmend ¢ Phansassetivelly socoplable frmulation of 8 Ky
shame Npen‘ s setonted from 8 salt of 3 compound of Foymulas 1~ VI is administered
¥ 5 . L N
vy profonged basty G an subect toonesd thereof no more than e per 3¢ hours that
reselisin {ﬁim ulating concsntration uf sotive drog sefficient o et hypoghycemis on &
continuous bisis.
l
{838 _in: another embodiment, & pharmasentiouthy svceptoble formulstion of s Kare

channel opeser sclected from 3 salt oz compramd of Forputdae T VI fs sdministersd

over 3 profonged hasis toan eubjent in need thereof my more than onee pey 34 houes that

sowlis fn, &:’it{)iﬁ&ﬂi*&.g concenivalinn of rative drug sufficient o induve weight foss on g

mﬁiiiﬁi&i}i&’x E‘b&t‘k &

i%&%éz i«*s another embodineng s phermacsuiosily scoepiable formulstisn of s Rase

channe! opener selected Fom o solf of s voenpound of Formuleg T VI v scininistored

QVEra @:‘a&}«ﬁiﬁi baste to an sobjeet in need thersod no tiore than onte per 24 hows that

resuhigin x.ixmignm

g9 sontentration of sotive deug sudficient tn madstain wmg}ﬁ oA

-a '?

soin 1\0{1\ %}.xsnm had i ;}rﬁiwa 40 msinlyin ws';ggisi’ I an obese -ﬁi:hges:’i’ SRS SOTHE

welght loss E}:g&s cocurred when thy sifornative 15 3 ropsis waight,
{03871 Iruanother smbodiment, v pharmaceuticatly scoeptsbie formulation of & Ky

\ o

channel opente seluctedt from o salt of 1 compaand of Formdag T~ VI iy adnitistersd

sver s prolonged basts o an sabiet in need thevend Bortnore thas onee per 34 hows that
rosuits in chrosiating concenteation of active dog sefficient o redoce sreulating

triglyosnds 35: Shxan §eoiingous baals,

4
{O38R8] 5 {mmhm smbadiment, 3 single dose of 3 phavmucetioally socepiably

formaiation i}‘fa Kovee charnst oponer selected fom o salt of & compound of Fommulas {~

VI i administered to an subjeet in nead theresf that resuls fu chrculating concontration.

o

of astive émﬁ~ sufficiont (o reducs vr provont ischamic ov reperfiaing injury in sirovnlation

TR

faddor mﬁk”-s,x hours.

'i
IR W another smbodiment; s phannsesutioally scospinbls fovunstation of a Karr
chavnel opensr selectad frowm g salt of @ sompound of Formulas L+ VI i adoduistered

LR S ﬂmham\i basis o an sabject dn peed thereof no movy than saies pre 24 hoes that
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renudts i ivoulating conounirativn of setive drog suffciont roducs or pravvat ischemic or

veperfusion injury ons sonfinuouy beds,

asgl E;; ancther enbodiment, the frequency of sdverse sifects canved by freatinent
with 3 Kare shannel opener selected o 2 salt of » corsgerund of Formulas 1= Vil i
seducad nsing & phatmacsuiisally soseptable ormudation of Miazonide or Mty datvalivay
that 1s adoninisterad o my sulyect o nead thoveof on & daily basts iy which the st dese ds
Knoewt to be sultherapentio snd daily dose v subsequently inoressed slopwise wntil the

therspeutic duse iy reached,

{8383) I snother enlodiment, thy fivgueney of adverse sifecis caused by froatmuead
with & Kmmmmﬁ apeer seheoted fom p axdtoln a@;ﬁgggx‘gmgi of Formulae I~ Vil is
redused wsing a pharmacsutioslly aoveptabie frmulation that is sdminisersd o an
sultiect in need thereof on a dadly badls i which the aotive ingrediont s not relosied fhm
the formulation wntil gasteie favisit fs conyplete.
B LR iﬁ‘\«m&i‘h@s cmbuditnent, the fequency of slverse effects coused by Irsatmeant
with a K oye chavinel opener sclocted fogn e alt of 2 compound of Forasalae T~ Vs

. )

raduced using & pharmacsutivally accepiable formudation that is admintaterad 1o an

sobjert in pead thoreed ones daitly hasts in which the masimun glroulsting conoestration
A :

of sétive inprodisest s Yowsy they what would bo realized by the sdniinistration ol the
3 . k

wevne dose nadng o oral suspension or capeute Suomlaton of Froghveem®&

< 4 ‘ o .

303 o osoother embodinment the fisguency of adverte sffven sansed Ty foatmsent
; |

with a Ky chonns! opener selscted from o sslt of 2 compound of Forpatdae I~ VIl

seducsd vang s pharmscentsally socpteble formulation that s adeinistersd fean

25

ubtieot in nved thereot s w Sadly basls inwhich e Hrst doss I8 kniown fu be
5u§:§§f§m§’a&p§:\:}§i§§ sagd daily dose fs subsequently intreessd stopwise ] the therapaatia
dous is reached, the sotive Ingrediont i not relsese Fow the Temulation wti! gesirie
transit Eswmgiss;te‘ and i whtich the mastnm sirculating soneantration of sctive
ingredisnt is fower than what would be reslized by the sdminivteation of the sane dose

&

gaing an seal vuspension o ovpsule Srmulation of Proglven®,

.

A osnedher omdusiiment, the Fequency of sdverse affects cuped by tosasment

weith & Kape chianpe! opener seleoted Srom ¢ salt off s vompeund of Forrealae T- VI

B
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reduoed Ls&iﬁigf s pharrnscsutioally aceept sable Tormulaion et iy administered to sn
ovarsvsight ar obese suldect n need i‘hxm}‘f g a dathy basis 3 which e Brst doserls
Koo 1o by subthsrapeutic sad daily dose iy subsegueily inoroused stepwvies watl 8
therapsutic dose is rexched, the active ingrediont i et refease fom S fornmadation watil
sasirie transit iy complete, in which the magimoem siradating soncenirstion of aotive
ingm.s:z fent iy fower thae what would ho realized m the administeation of the zame doss
geing an sral suspension or capgle formdation of Proghyeemn®, mud inwhish the

prasimom dose i foss than § v Slds

0395 Insnother smbodiment, the frequenoy of sdverse offocts caused by twesfinent
with 8 Kare channel opener selected from o salt of & compowsd of Formadee - Vil
redussed x\awng; 2 pharmarsutivally soonptaibde formulation that {s sdministived to an
overwaight ar shsese subisct i need fhefwi o w daily brady By wideh the Sretdose ie
Yo 1o e ﬁhbﬁmr et and daily dose is sulby seppanlly inoreased stepwissomiil the
thisrapentic df{}&a. is reached, the aetive fngrediznt Is not relosse from the foenuiation ol
‘casteie transit iy complete, i which the makimon sircudsting concantrition afactive

fmrediont i v thewhat woudd be reslized by the adeunistvation of the senie doss

SN S R im\p arsion vr capyale formulation, and in which the wmaxinnes duse ix lses

than 2.5 m:&z“}sf**‘éis

D38} In another smbodimen, the teatment of ag overweight or sbese subjer

sptimized for woight loes by administration of 8 pharmassutivelly seeeptable femaation

of g K fh»‘mwl opener selected from a sslt of s compound of Formulae T~ Vil once

per 24 hours § m which the relense of the antive Ingradient from the fomuelation bhas been

odified o provide continpous raleass By at lvaxt § hoaws,

3

i%-?"?’§ T suother ennbodiment, the trontmest of an 53‘{;3’3’*.%-‘,‘-35?51‘{ sir ardaen subivet i
aptimized Yor weight loes by administration of » pharmsceutically scceptable formulation
of'a Kare chansl openey selected from & salt of a compound of Foomalse T~ VH once
per 2% hours i which therelease ofthe active ingredient from the formulation hay besn

smodified to ;ﬁmmde sontinuduy releasy S arleest 12 hours

juauRy Inannther entbodinnet; the restment of an dverveight o obese sehiect is

aptimired e wgs.gh‘ togs by admindstration of 2 pharmaseutivally anveptably Banndation
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of & K ype choving opener selosted Som g selt ofw som mm‘i{i s Formulas I~ Vil ones
s

wadified fvprovide s Th sing Srug condentration fo circelation for st leust 8 hours,

24 bours by owhich the relvese of the sotive ingredicnt from the foonulation has baen

398 1o anothuy embodiment, the treatment of un overweight or thess subject 38

optinvized tm‘ wiphit loss by aduvinistration of a phurmavsutivally miseptables formulation
of g Xy '&hmnei opener selvcted Fom a sslt of a comopound of Porpaalse §~ Vil ones
per & hours m which the relesse of the sutive fngrediont fom the formulaiion has boen

madifisd g;@ri}wif,iﬁ ¥ fistog drig concentoation in clroulation for &t tonit 13 howrs,

vg‘ééﬁ'{?i ¢ anatfierebodinient; the oatmay of ay ovorweidy orobioie sidilett Iy
pitmized for weight lpse by administration of 3 phormecsutically soceptabie faomulation

ofa Koare chiannel opener se elected itmm asali ofa wmg@mﬁ of Fonmilse T VI onos
per 24 hovty in which the releage of e aetive tagradiznt foan the formadation hag bean

mandified o *'mw%; the patiern of bass! fsulin sgeration.

10401} iu another embodiment, the Segueney of sdverss offects cansed by trostment

with ® Kgre g:\}:_‘mm}i ﬁg:ss,-m: or selected from g st ofa mmpwmi of Forontdas I Vi i

whesity p:f{sm-z m‘.ﬁ;simi in peed ﬁiiizsmf OB & ﬁaiiy basts in which the first dose iy known o
B subtherapeotic sod daily dose 13 subseguently incrossed stopwise wtil the therapestic
dosg iy ;m\.}md thes aoiive kz‘tk,mé*xm 1% ot relouse fmm the formulstion wnlil gastoie
fransitig mmp%ete» ir wihich the faxians ciraiating vonventrafisg of axtive ingradient
fx Jower than what would be realized by the adminixtration of the seme doss using sy orsl
suspension secapsuls Temndasion, and 3n whish the musimoen dose Is less than §

mgfkglday.

R In 'Eﬁﬁ@il‘iar anbodiment, the Fequency of udverse effects cansed by troatmes
with @ K é%sﬁsm o} opsner selosted from a salt of & compound of Faenuda TVl s
reduced vaing's pharmaceuticaily scoapiablys fornudstion that is administsred 1o 80
obesity prone subisc in need thersof on a daiby basis i which the frst dose is known to
he *«m}*hemg«mm and datly duse iy subseguently inoreased stepwise wndil the therapautic
dose is reachad, the active gredisn is ot rolease fron the fooalation wntl gestric.

STRNARE IR o gmete it which the maximss cleoulsting y poncwvation of setive tngredisst
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tt

5 hiwey i%\au wehat wadd ba vealized by the %imxm steation of e sune dose u afriE SR s
susparsisn o capauls frrmdafio, sod nowhich the wadiorem dose s loas hant 3.8

mgksiday,

FLE ERH Yy another srmduidient, the treatment of s chasity prone subjeat is oplimised
for weight Rﬁé&if&?ﬁiﬁnﬁmﬂsﬁ By sdminisration of 8 phigmassutically acceptable fonmdation
of s Karp a.h\mnei opaner sileptod fom g aslt of o componind of Formmlag T ¥l one

oy 24 howrs in which the rolease of the active ingrediemt fom the formulation has been

snodified o provide tontivuous réloase for ot leas § houns

0] Iy another eombodipwat, the bostosay of s obesity prone subiset i pptimized
for weight *z’a%int‘sxﬁ;em'e by admintstration of & phrmacentiondly scseptable frmulation
ofn i\myp a‘mmw’ﬁ opener seleated from 8 saitufa sompoiad a% Soranelae I VHY anoe

per 24 hours {7 which the releise of the astive ingredisnt from the foroulation hes besy

modified o provide continnons release for at least 12 hours,
§ v
g E '
488 Intanuther stnbodiraent, the fraatment of an oheeily prvs subject I8 optimiasd

forweight mmmﬁﬁmu by adimindstiation of & ;:s?;:srma{,sw‘f atby avceplable z‘oﬁms}atzaa

of a K mmm! spener sclectad o 2 et of g carnpoond of Formudee T VT onee

per 39 howrs m which the release of ths

astive mszmﬁmm Gum e Srmutition bay beah

wisdified 1o provide a rising drag concomtration in chrowdetion o st loast 8 howrs.

2

208 By lanother soibadimest, the trestment of wn obesity prove subject i optinsized

for waight g mttmmw by adminisivation ofy pharsasautioally scosptably forenulstion
seaRars dzzmmé opener selested from vt of s compoind of Pormadae 1o W ones
iy 3 Fanrs ,sgz which the relsexe of the sctive ingredient fons the formulation Ius been

syctified 1o provide a vising drug concendration in wdrontation for ot fem 12 houss.

BagT In another envbadinent, the trestmar of s vbasily provg subijeot is optimized

for weight maintensnes by sdminlsteation of a phermacoutically accepiable formulation
of & Kgrs charmel apener selsoted fiom a st of 2 compound of Formulas I~ VI onee
oy 3 howes in which the relesse of the sotive ingrediset foen the Semidation has besy
snedlified to ma&‘z the patiern of basal lisalin ssarstion.

o}
¥
e

¥
.

b
Z
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10408} I anothsr eobodiman, ap}mnmswiswliv scosptgble Bomdation of 8 Bawe
shannel opsier selosted fom & sall of 2 sompound of Formmalas T Vi is eo

ady nmmtw&,d with srhutrandns o fn overweight or ohose sulyisct (o induce woight loss.

091 9 another smbodimet, & phorsacoutizally acceptable formulation of 8 Kare
‘ ; ! ,
ctummel operer selocted fom a sl of v compound of Formulae T VI iy vo-

admivisterad with orlisiat 1o an overveight vr obese subjent ke nduer wolght fosy,

B4 i another emnbodiment, 3 pharmacentionlly scesptable formadlation of a Ky
hvinnie} operier selected from s salt e a s compound of Feosulss T VIH s oos

adininistersd wzs}'s rismonahant to anoverweight or ohass subiset to induce weight lows,

ey i anather smbadiveent; & pharnacsatioally acreptabls formulation 08 B
charne] npenie selested fs\ism sosal of o vompound of Forminlas 1~ VHT s oo
acdminisky d Svith anappey & suppressant 1o an Gyerw slhs or vhese subtect W induoe

waight loge,

3

03 R §n snother srbodimany, a pharmacaatically acceptable fovrndation of & Ky

chanoel cpenpy selotied froom s salbof s voenpound of Formulag T VI s vos

administerad with an anti-deprossant 1o an pverweight or ohees subjest to induce welght

B3] o snether emboadimeny, & phermositically accemable hemslation of 8 Ko
channel opentr selosted frovn & sslt of & vompound of Poremadas IV s sos
schnfuistarad seith anti-gptioptio 0 s overwel gl or ehsce suldeat s indues welght huss

3

B W ‘;;:zzzs:fﬁmr erdandivaend, & ﬁﬁﬁiﬁnﬁ&?s&ﬁﬁ%&ﬁyﬁi;&?‘%ffﬂii&li% forrmdation of 8 K

gotesd from o aall o s componnd of Foramiss TV s goe

shannel opa

sehudnistered with 8 vonetoasids diuvstis fo s overweight or obess m&h;ﬁm i induoe

wiight loss.

0418 I gs*z..sﬁmr erbaniivoent, 8 phuroacatically acosptabls formadation ofa Kae
channel apersy selucted from s salt ofla mmpomuﬁ of Formulag L~ VI s co-

sdeinistorad with a drug that nduces wsdght Yogs Ty w mechanisin that Is distingt Hom

Sazoside Yo wn overw ghi oy obede sithyact o indug ¢ weeight foss

Ex.
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fd s I ansthey subodiment a pharmacsutivally seceptable formudation af's ¥
channel opener selectod from & salt of s sompound of Pormadae T Vs ooe

administerad with a drug that fowen Blood pressuss o s overweipht, chesity prone or

obass subjsel i indoce weight Toss sl treat ohasity asocisted coanorbidities.

BT fn snother smbodimany, o pharmacsstisatly srceptable Remudation of 8 Kaw
‘, g ¥ Sweep € 8 Ko

charmel spenee selected oo 2 salt of s sompound of Formulae 1~ Vi s oo
sdninisterad with & drug it lowers Gutlestorst o an overwsight, obesity prove o ohess

% ‘. : « P . S 1 . e . P SR
syt By Induos welght Tose aod treat oberity associaind co-moriidities
.;
fodany B snother embardiment, & pharmaceutically sccopiahis Sromlation of a Kase
shannal opener selested Bom ssaltof s compound of Formulag T~ Vil is g+

3

sdniictornd with & drug that taises HDL sesooiated cholostorol to wy overwelght, olssity

PROTHE OF ohose subizet to indues witpht losy st tewt ohesity sesociaied so-morbidities,
i
RN Y another srnbadiment, & pheropentioally seceptalile formulation of a Kare

chansel opener seiected from w salt of  compmud of Formalas T Vi is go-

sdrinistered avith & Sn that imiprovey Isulin sensivily i an ovenwveght obesty prong

“or obese subiset 3 Tnduce wisight Toss aund fraat obesity assnciated oo-raorbldities
B3

3

{43 izeé_faﬁm{&ﬁr einbotimant, & phannasentically steeptable formulation of g Kare
claanmel opentr selected From & salt of a compound of Formalae T+ VI ty cue
adiministered with 8 an anti-intlamunatory to an overweight, obesity prone or obess
subyjest to ia&}xm wistaht Joayand ot shoaity msooiated ovmtnbiditios.

R Ivanother sarbodimeny, & pleemeceatically soonptable forrmdation of s Kaw
shannsl opensr selocted Fom 8 salt of a compond of Parulae I VHT is oo
adrinistered with o drag thet fowers sireutating friglyorrides to an pverweight, obesity

prone of obase sulyect i lnduce woight loss snd reat obesity asssoiated co-pmataditiss.

i
{BE3 Y hanother smbodiment, Barr charos] opsoers selected Frdem salis of
composnds of Formutae I~V are co-formulated with sthoteamine ins

pharmaesuticiily scceptable formulation that iz sdministored @ an averwelght, obesity
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§€§~$33§ Ik snother smboediment, Kave chavw! opaners selected from salie of
crsmponnds of Fonmlae e VI ave so-Formulated with orlistat or ofher aotive that
Sepressss ﬁse action of gaatais Bpases in s phammasiadivstly scseptable Sonwlabion that
38 wﬁ"?“ﬁfﬁ\iu‘;ﬁ fy wy overwaight, shosity prone tr obese subieel 10 induee weight losy and

treat obosity-assetiated commorhadities,

a4y &s avother erbodiment, Kare chanos openers selsetad from salty of
sompeunds of Fereadae E0TT are posformuisted with & nondilacide i ln s
pharmaseaty 'Qii\e weoemable formulation that is administered oan ovetwsight, obanity

PRGSO tﬁse% subiect o fdduce weight losy and traaf obevity-assoctated se-anorbidities.

4281 Inanothersmbodiment Kare chansed apeoers selsotod from salts of

sonmpepndy of Femaulae T VI are co-formulated with g pppetite suppressant in &

phanmacsaticelly siceptable foraulntion that is adiministorsd o an avsrwaight, obesity

prone o obese sublvet to induce w ugﬁ ey ad tesat obesitv-associgted vomnorhidiiiag,

428 izx anothar smbodiment, Wars chanoel vpoass eelented frong salts of
compoundy of Fornmdan - VIR are co-formdated with 2 connabinond recuptor
antagoniatin % pharmactuticalty mmpm&ﬁ& forouatation thet is administerad 1o an
svarwalght, ohesity prone or shese subiset to induse weight lose and traat obesitye
gssoaiated co-muabiditiss.
4T Inasother embodinent, K channed openers seleoted fromn salis of
cornpeunds of Formudae T VT see onsfomudated with an sati-chalestorsmie sotive e
phasmacsaticatly seoepiable formualation tat s sdmintstored {0 a0 overweight, obeslty
prome or obase subjet to Incdhae el gl lony and reat chesity-associnted coanarbidities.
+
§{?f$‘2‘§§ IV mm}*@ snbudiment, Kage channel openers selected from salta of
sommpoundy &F hm}wﬁ:ic 1T~V ave co-formulated with an antthvpsriensive solive ing

pharmsesutioally accsptable formulation that is administered 0 an prerweight, shesity
prove o ohess subjest 1o taduce weight ose and trost ohasitveazsucinted oo-mnebisditiss.

o

{4281 Insoother embadiaent, Ko chatnel opencrs selested from salts off

souads m‘ Formuhae T VI are co-fovmulated with an busulin senais g active i g
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'ﬂ"mma\ims*zwﬁiy smceptable formulating that is sdministerad fo an overseight, obssity

N

prons Y o‘tm;;ﬁ subjsot s Induce woieht 1oss angd teaat obesipeassosiniad soanactudities.

R fo another smhodisnent, Ko chaons! openers selested Fom salts of

i n
sompounds of Formudse - VI aey po-fornuiated with an angi-lofam anatorvashive ing

pharmaomatidally scoeptabls forrmalation thet is admintetored 0 an pverweipht, obesity

[ et o nhme:z subjoat o induoe weight s and trest ohesity-assoaiated so-morkiditise,

_f
18438 In another smbodiment, Ko channe! openers selected fom salts of
sompounds oF Rermulas T - VI sre co-formutated with an anti-depressant sofive i g

-gﬁsismxmwiiaaﬁw acceptable formmalation thet s adminisiorsd 1 an overwaight, chestty

prng or obede. subieat o induge weight joss and treat obesity-associatet sosmarbiditios,

RN o Sy 3 It
EEE R v another smbodiment, Kar shannel openers selected from saits of
S

»‘&:@sﬂpmmds_s};f Foomadae Do Vi are cosformuduted with an antb-epilopti sstive in g

pharnacentisilly soveptable formelation that iy admindstevsd to e Overweight, obesity
Trone or t‘}h@“‘\& smb} of to inducs waight i\}s«md t’rmi:la‘;sasﬁyw ssociued so-morbidities.
18433 in;m&m pwbodiment, Kae thannel opeases selected fom salty of
vompounds of Formuiae T VI are co-formulated with an active that reduess (b
inicidance of atherosclerpiio plages I & pharnsceuticadly sccoplalile Rrmudation that is
admvinitersd ‘ts‘:s an m‘@rw&g‘ng ohexity propear obsse subjest to indue weipht as and

frent z;szwaxims» sasiated Sosnorbiditiss,

{3 £ wnother smbodiment, Ky channel openers selocted B salts of
soangoundy z:}i Pormadee T VI sve oo-formuiatesd with an st that fowars civonlating
a{mwntwmma pfinglyserides o pharmaautizally avtept cabsie formnlation that ie
administersd t{} an averwaight, slssity prane or obese sublset 1 Induce weight loss mud

froatsbesitvs =§ sodatsd puerborhidities

¥
FELE NS Fhe redustives of circnlating Sighvoarides in an overweight, obese or ohesity

prons subjest ia achisvad by the sduministrstion of s sffective anmnt of s oral dosage

form of & Kare chussel openers selected fron a salt of 2 compound of Farnuslae 1~ VUL
s
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84361 A oral dosage form of Kare channel openey sslosted Som aseliofs

sompound of Formudas T~ VHE ven b used to schinindster a thevapeatically effective dase
of W ere thanned opener tooan svsrwsight or obesity prone subijsal in need thersof oy

is proforable to naintain welght 1 an obese suldect onoe somes

snsintain weight aiy

weight logs has osgurvad when the alierative 1s o rogain weight,

B437] o another aimbodiment 8f the invantion, K chanoel openers selscted from
salis of sempownds of Fornudae T VI are co-formolated with a drug o treat obesity.
Sud cu-furmpulations pun be Rrmulated for ol admirdstration cnse per 24 hours, for
defaved relense of the active wntll pastric tanslt is complete, and for sostained seleane of
e setive over a povied o 210 34 hows. Sucd obesity treatment drug inntode, bat sne
w0t Hhnited o sitvaramine hedrochioride (330 me) orlistat {30380 myg), phentsrming
&y&meﬁiaﬁ.gig wr vestn complen (18 to Mg, sonisamide {100 1o 600 my), topimamate
{04 1o 300w £ saltrexone hydeochionide (30 to 800 0g), or nimonabant {8 1o 20 mg).

X

A8 & fether embodiment of the co-formulatinn containg Ko channs! aperaes
sutocted fron salts of compounds of Formadae I VI sod & deug o treat obesiny. Such
-s:s-}«%‘a‘sss‘z‘m;\};st{:zéus can be formnhided for ored admmnistration twice pay 34 heney, for delaved
reluase of the aotive nntil greie transit iy complete, aad fo¢ sustained releass of the aaive
pver g poniod of 2 0 12 howes, Such ohesity freatment drugs inshade, et e not Hmited
e sibutramine bedrochionide (3.8 1 13 mgh, orlinat {25 o 180 my), phenterming

e

hydros

e or resin complex (7.8 to 20 mg), 2onisandide (51 to 300 mg), topiramate

(32 1o 200 wmg) uslttexone hydrochboride (35 to 3 mgl, or rinonsbant {238 10 mgh

A

RN I another embodinent of the invention Ky channe! speners selected from
saftsaf Cmng?émmis of Fornaday T V1T are so-Tormudated with s drag fo treat abeaity,
labetss, ietabolis yyndrome or snobesity related comebidity, Such drugs 1o treat these
conditions include drugs thet! agonises the od-noradrenergis recepior; aponizes the 82
norsdrenerglc recepior sthmdates noradrenalin release; blocks newsdvenalin uptake;
stimmlates SHT rlense; blocks 58T uplake; is's Serotonin {3-hrdroxyiryptamineg 2C
receptor SO antagonires seetyl-Cod carboxylate 2 ngenizes the Direcepton
aragonizes the H3-reoepion by u lptin < sl sgonises the leptin recaplor, suneitivey
NS Gosus 10 the setion of luptin agonizes the MOS veooptor; agonizes WEY-¥ 1

agonizes NEY-YE; agonizes NPY-YS: agondses NPY-Y'S; antagonizes the MOH recwpor

pr
545
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3 S 5 ¢ G G FERE 3
blocks URH-BY, sgonizes the URH vecepton agiudzds the weocortin vecapton; antagonize

the galmim eceplor; anlagonizey the orexin recepion agonizes the CART vecepton
sz the Aonylin retepion sgontess the 3;;\0{1&‘ Yreveptor: antagonizes the OB«
pacepion is g aMEH sngloges inlubily PTPRLR; antagonizes PEAR v rooeptor; 16 & short

&sging i{sma'xm:ﬁg;iﬁg; agmxea somatetaiing noreases adiponesting noressss SOK

sutivity 3::{;1“:?@1&@ s PYTY sotbvityy inorsases GLPAT sotivity; Jeoreases gheelin sotivity s
selective B3 stimulatar or agomisl; agonizes thyrold receptos lnhibits pastrolntesting
Hpases or other digestive enzymies; Blocks absorption of dictary fat; v block de-nova
fatty aoid By »t‘z{tm\ Additionaily, such drugs 1o froxt obeslty mary inchude, Tut s s

Limited 1o ﬁ“{}’é}& that artagonize or sgonize the fmotfon oy exprevsion of 1B
‘;}‘\mmw{swmﬁf dehydragepase type 1) actybh-Coa carboxylase T ADRAM 12, mepbar 13

ofa a?smwgrm and nyetalloprotease Tamily or s shortey secroted form;: agont relaied

protein angiaensinogen adipocyte Hpid hinding protein; aa:%z;::emvm fatty acid binding

rastoiy admm‘ms:: roceptors; sgsy}aafsn»xt;mmm:m rotety; hombiesin receptor sublype-3;
!‘ }

assfvranes) BIF rransoription
facton; &’é}tarv Hon %»sifm 4s 'bmmn 5 gm...@ni 15 selrogan reoepion
falty s Wmhﬁse ﬁm}hi\w gs‘s:swt%x factory forkhend box CY k‘i sose-dopsndet
\muiihmmmu paptide; GIF receptory inhibitvey O protein aipha-subunty gluesgon- like
;}@phmvh L“{%i revgpion] ghycerob-Jophosphate auylvansforase) g gwm} Iphesaphate
detiydrepsnass) stimdatory § proteln alpha-subunit Meh-mobility group ﬂ»:ssg}m;}m{ﬁm
sofenn O mmmm sensitive Hpase: indusible nitvie oxide synthase: Tamus klse o
Hpoprotain ;1@3@; melantoortin:d roeptis; seluwsortind ssocptarg watechondrial
GPAT: ’*xwtaifﬁmt%‘zif\.ﬁﬁiwii aused AT stmeniont helin-doap-helixn 20 neuropeptide Y';_
neasestide X “r reoepon newrnpepide V-2 renepinn newropeptids W4 senepsiny
aewropeptide Y -§ recepton; plasminogey sotivator inhibier-1; FRARgamma co-aoiivatoy
i pm«oz:wm&?amwﬁm purskisome proliferator-gotivated ressptor; proteln trosing
phosphatase §§§ regudatory subumt Hhety of prsels kinase &7 refinsdd Xorecopton
5“&5'&36@5&:&& fautor 13 single-aninded 1) stevol reguiatory dlemunt Binding profsdng

tysosise hdrdoplane; thyroid hormone recsplor ) wacoupiing proteing verve prowth

factor indused proteing Teucine zipper anseription fctor; asmalancavie-stimulating

R,

RES
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foada] in sresber smbodineent of S lnvention, Baqe channe! openers selocted from

salte of compomnds ot Farmulae L VHE ae co-fonnuinted with o doug to tront diabatss,

Such so-formulations van be frmulued iy oval adminisivation uncs pey 34 hours, for

delaved !'§°§i°3h§3 of the active wasil gastric fransd iy complete, and for suddained relvass of
the active over & pariod of X to 34 howrs. Such dishetes readment drugs wmchade, ot s
wot Hnited to acarbose {80 to 300 ragl, mighitol (25 to 300 mgd, metformin

Irpdroshi am:f:s, {300 1o 2000 my), repaglnids (18 mg), nateglinide (200 6 400 mg),

roui gHtdeons {5 o 50 el

g ES By g Rerthuer eovhodinent, the co-formudation can be Tormulated Tar weal
adendnisiration e pa 24 houry, for delayved release of the active uatil gastrio transit i
connplete, aad for sustained reloase of the sctive pyvey & portod of ¥ o 12 howrs. Such
drugs by ireatdiabetet mefude, bat ave ot Bmited toy soarbose {25 o 130 mgh, mighite!
{2
- pratophingde {100 to 200 myg), or wosighitbone (3.5 23 mg).

S to 130 ingh metformin hydrochiorids {1580 w0 1000 mp), repeglindde {03 w8 myg)

EHEE e gd En an wther smbodiment of the Invention, Ky chonnsd opases sulosted from

salts of xmmpuumd\ of Formudae ¥ VT are sosformalated with x dony fo treat slevated

chndestarol, Ruch so-formulations can by formaulated for ored administration onoe par 38
hours, for dolaved release of the aa:'i':ivﬁs‘m'ﬁi gauirie fransit is somplete, and for sustsined

sd ot 2o 3 bows Such drnge o raat slevated

mited oo pravostatin sivnvastating stovesstating

flisvastating vosuvas satin or fovagtagin {10 to 80 mgh

431 Ins further smbodiment, the co-formmulstion can be farmulsted for oval

admiy m‘immm twios per 34 howrs, for dalayed relesne of the astive untid gestde transit i
curnplate, wnd for sustined release of the active pver o pariod of 3o 13 hours, Such
v to freat 5‘2\}&;\?&3&?&3 choleaterol inslide, but e not Hmited tor pravastating shrvvasiating

wtorvastatin, Suvesiating rosreasatin or lovastatin (5§ to 98 Rk

44) Io pnother smbotimen of the fvvention, Kare thaunsl speners selected Hhang
salts of compaunds of Formulaes D VI sre co-formaiated with g drug to traa
deguvasion. Suck co~formasiations can be foomulated for orad adndnistcations onoe per 24

Bowrs, for delyyvad velease of the otbes il gastrie ransit is complate, aud for sustsingd
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relense of the active over & perfad of 2 to 24 bours, Such drage & troat depreasion

includs, bt éil‘ﬁ wot Nmited foo oitalopran hyvdrobreontde {10 vy 80 mgh ssoitalopram
if;;:g«ﬂmhmmiei;w {5 1o 40 mp), Sovoramine maleste (28 o 30 mgd, parsseting
hydroohitnid c: {125 10 75 magh Sheoxetine hydrochioride (30 to 100 mgl, setraling
%’i},«iﬁ:ﬁrziﬁ?m‘igi%s {35 10 200 my), wnitriptyline bydrochioride (10 to 200 mg), Sesipeaming
kyémé:h}{sﬁéé {1036 300 mg) noviziphyline hydocddoride {10 i 150 my), dulogetine
"ﬁyér@szhi&ﬁd;. {20 £ 214 mig), venlafiocing hydrochloride (37,5 1o 150 mgd, phoneleins
sulfate (10 mﬁ:ﬁ{} mg) bugrapion hydrochlvride (300 to 400 mg), or sdrtacapine (7.5 o 80

S In o Rirther anbodinent, the co-formulation can he Tormulated foromd

v bwive por 34 hours, for delayed relsass of the active until gagt
t R .

conpdets, and for sostaimed velomae of theative for 310 13 howrs, Such drugs 1o fraat

adsiniadritin i tearsit 36
depression Inghuds, but are net Bmited 160 olialopram hydrobromide {3 o 40 mg),
sscitalopram hydrobromide (2.5 10 20 mgl, Tuvoraming maleate {12.5 0 150 my),
paroxetive hydrocklonde $R35 10 37,3 mg) Buoxetine hydrochioride {15 o S0 mgh,

setraline hydroshionde (125 1o 100 mgl, amitviptyline hydroohionde (5 w 100wy,
yor : :

duloxstine bydrochloride {10 to 100 my, verdataxine hydrochiovide

pheneline sulibte {8 1o 18 med propion hyibeadidoride {100 & 200 mgh, oy fvtazaping

(e 95 meh

v

i

{44} ity ansther smbodimment oF the nvention, Kaw chwnsd sponrs selooted fom
salisof és:z:::f;;jimné&: of Formudae T~ VI are co-fermulated sith 2 drug o teest
Hyperiensiond Such so-dormulutions cun be formulated for oral admindstration onee pay
4 Boasy, e %iaz;ayad; veloass of the gofive wall gastrio ansit & complets, and Sy
siviained reloase of the sotivi over & period of 21024 hours. Such drags G trewt
hypestensing ncluds, bal are sob Hmdied ton endlepsil madeite (3.3 fo 98 g, osgetopeil
{2.5 s 150 mmg liginopril {180 40 wigd, benzsepril hydrochloride (13 o 80 mgy,
quinapst hydrookloride {10 1o 30 rg), peridopel] erbuming {4 to 8 me), ramipnl {13810
20 mmgh, trandalaprl (1 to 8§ mg)d, fosinopdl sodiun {10 to R0 mvg), moeipl
hyshrochinvide {5 to 20 me), losartan potsesium {25 16 200 mg), irbesartan {75 o 600 mgh

valsartan (40 o 500 my), cendesartan oilexetil {4 10 84 my), olnssarion medosamit {§

W
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Mimd e -‘amxa\zri&l {28 4o 160 ), vprosyrtan mexviate (75 fo 500 my), stenalad { 25t
20k g:u; i bvdrochioride {1 to I8 mig), metoprolol tartrate, suotinate or
fursmrate {35, to 300 mg}, nadolol (20 1o 160 mg), bataxols! hydrochioride (18 o 48 mgl
avehutatol hydrochioride {200 1o 300 meh, pindolnd {3 10 20 nyg), Mesprobs! fwrarate (§

.

o 20wl mf scipine (15 fo 100 me), Selodipine (2.5 1o 20 wg), andodipine besvlste (2.5

o 3 mg) nibwrdiping {10 10 40 mg), nisoldipion {10 1o 88 g, ersmosin hydrochionde
{1 10 20 mgd.dogasoxin mesviaio (4 i 16 mg), pracosin hydroohineids (3.8 1 18 mgg, o

athezestn vdrochivide (10 0 20 gl
! .

H8a%E by o further esbhodimesd, the so-formalation can be formelated e orsl
admuniavation twice por 34 houes, £ delayed roleasy of the aoiive untll gastie tansit i

corprlete; angd for sustsined r(‘is‘m“ of setive over 1 pened of & to 12 howrs. Such drups tn

{or iy i‘aypcxw%mn mohule, but svs pot Haited o ena isgw\. maloata {128 & 20 Wik
captopril (216 TS ), MadnoprilS by 20 mg) benzaepri! hvdroohlide (5 to 40 gk

yuingpril hvx}mdﬁ oride (3 15 90 mad pedidopni! erbumine {2 to 4mg), ravpad {1 w10

md

seeiprl hvdrochbosds

« teandodapail (1 1o 4 mgd, fosinopnil sodiova {5 10 A0 mgl,

5 to 10 mg, loswtan potsssing (2.5 th 100 myg, beswtan (37,5 to 300 ma),
©

valsgrbam

i 30 mg), coslosartm oifexetil €7 10 32 1og), olnweartan medoxamdl {28

,~ &
o 40 vag), telivaisannan {10 o 80 g, eprosutan menyiate (378 0 300 ), atenolol (12,5
10 100 mg) p

Famarate (138

praveiol hydrockioside {5 1 80w, wctoprutol favtrate, sw

2 Oy

o 200 mg), oadodod {10 4o 80 mgd, betmvalol hydrsehloride {3 10 30 mgh,
acsbutolol hysdrochiorids (100 to 400 mg), pladalal (2.5 to 10my), Msoprolol fumarate
(2.5 & m@} nifedipiee (7.5 to 50 gl felodiping {1 to HWmg), amiodipine bevelate {1
£ 1 g nidardipine {3 0 A0 m;!} sfenddipioe {3 to 40 mp) tevazosin hvdroohioride (1
VR EEE I doxagasin me sxiam {2 o & m), prazesin bydvochionde (1 o Swmg) o
Awosin by ;rmhiﬁmk {‘s o 10 i),

RSN tn mrnther embodiment of the nvention, Kere chanmd spaners seleoted fom
saltsof m:amms snids of Pormulse T VI are o0 Sorsnulated with & Siuretic, 'S'ﬁvza:h O

iat soadlations can by formulsted for oval «smamm:‘eﬁ fon oncn per 34 hours, \i@ delaved

idease of the aotive until gasiis transtt is complate, and for sustained yelogae of the active

ovee s perisd of 2 to 24 hours. Sush dioretics can fuely wde, but wre not Hited &

smilavide hydrochlorids {1 6 10 mg) o wmmiaaimzv {10t 100 o), trlaraterene {38 &
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200 mig), bornetndds (88 4 wgh, Reosentide (3 o 160 mgh, ethaotynic seid oe

eifisrnate s&ﬂiium {10 10 SO mg), tosanads (8 o 100 mgh chlorthalidone {10 0 300 mg),

Fedupantide ¢ to 8 mg) hvdrocidorothlazids {10 10 100wy, shivrothinside (50 10 500

myd, bendrofrerasthisside {560 25 mg), hvdrothonethiazide (10 fo 50 mg),

Sy
mythyolothisride (1 to 5 med, sod polvtidaside (1o 10 mg)

18449 10 a Suther enbodiment, the so-Tormulation can be formualated for arsl

sebministration swices per 34 hours, for delaved release of the active il gasivie transit §s

Ceomplete, and Ry suntained releaseof the aotive over apeviod of 2 10 12 hows Smdh

divrstios inchids, b ses oot Hauted W amiloride hydroshlonde (0.5 10 S mgh

spicomodactons (3 to S0 mg) trbuntorsne (3 2 100 mg), bwnetanide (8.2 1o 2 mgl

faosemide(§ 1o 80 mgh, sthmryide acid oy elbasrvnate soditen {5 o 2% mg), tovanide {2

o B0 g, ohlortheldune {5 1 100 my), indepamide (0.5 10 2.8 mp), Syvdrochiorothisside

A b S0 ), chlorothiszide (35 1 350 my, bendraflumethiaside {2 1.5 mg),

isyﬁmﬁmxmﬁéiggig{e {5 £ 35 ;) navthvclotdazide (0.5 1o 2.5 mag), and poivibisade (0.5

fo ¥ mgh

{045 fir annother smbodimint of the fnventivn, Kare channe] openors seleatad fom.

sabty of sompounds of Formdae e VI are co-formadated with a drug 1o treat

Anflammation o pain, &

ch eo-formulations can be Serninlated for oral administoation

ouge pae 3

i\ffum for delaved retesse of the sctive until gasttic fransit is comsplete, snd
for sustained release of the sctive over s peviod of T i 24 howrs, Sucl drugs t treat
nflammation or pain fnctade, It aoe not Hmited 100 sxpirin (100 to 1000mg), tramadnd
373_-}"@&{30%33@3:’?5{3&? {35 vo 130 mg), gobapentin {1 o 8 wmgh, sevtomnophen (100 o 1000
gl carbamaseping GO0 1o 400 me), thuprofen {100 to 1608 myd, Sotoprofeon {123 10 300
wvg), fenprifion sodivm {100 to 500 my), Surldprofin sodivm or Surbiprofen (50 1o 200
gl or mmbmm‘mm of these with o sterold or sspirin,

IS S 8 B Rather svbodimant the doeBuntuiation cudi be Bnpdated forargd

administration twice per 24 hows, i delaved ndense of the active unti! gastric fransit is

ceprlets, and e susiarad wlemse of the sctive over a posind 582 1512 hodne Buch
drugs to st Inflaveration or pairtincluds, bub are not Hmited 1! aspivie (0 o 630

sl fraeadad '}z.zgx‘ir\‘:«‘::ihlmidés{-‘iﬁ 78 -mgf}, gebapentin (51w 400 mg), scstonvnophen

{30 to 500 mg) carhamaseping {30 to 300 mp), thoprofen (50 o B00 mgd ketoprofen {6

..... 3
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e 100 s, fmzsmfm sodion (8 B 300 mgd, Rrbigproa sodivm or Parhiprafn (35

TOU g, or conhinationy of those with & storsid or aspivin

B8 &owethod of tnduing loss of grester than 25% of indtial body Mt fnan
ovanweighi o obese subiset tan be achievad by the prolongad administration of sn dral
dosage foumn :}i § Kope chunnad opandrs setected from o self of s coonpound of Porsedee ¥
~ WL

04531 Acomethod of indusing loss of greater than 30% of initial body St in sy
svarweight oy obexe subjeat cany be achioved by the prodonged administrstion of s oval
ﬁ(:m@\: et & Rorp el el spengr selented From 2 salt ol a compound of Faomwlae [
Vi

'j§'§'§«t:z?$é§§ &' mc*h\ wd of nbuging loas of i g sader than 78 ol it hody Tt ln an
overwolglt ot obese subjeut can by wcliierad by the prolonged adurinistraiion of sn seal

- dosags e afa K avp channel spenes: s@&aﬁ\&ﬁ from o salt of 8 conpound of Fermdas |
~ WL '

B850 Amethed ofinducing profersntial Toes ofvizceral S dn an overweightor
shese subiect can bs achisved Lw the prolonged adinbrietration of g oes dosags emef

& K chand opaners selested from asalt ol a cornpound of Formelse T~ VI,

0a88]  A'matbod of irducing Toss of body Fatand reductions in eireulating

trigiyserides in an overveigh or chese subjont van be achieved by the peolonged

azizts’z;fs‘nisffmia:s_z sf an wral dosage form of 8 Kae chaane! oponers silected fisun a saltof g

¥ .
corpoand of Fosnudee T VL

Bt Sorsd Insovee anbodiments, the irvention provides 2 polymorph of o salt, whick salt
includoy dis ,ms\?ia, svud @ cation selocted from the Sroup consisting of an alkalt rosdal and

& sompound »zsm;*

sing s tortidy ambng or guatteasy srmoninm mrougn s some

senbodinents; the cation iy chalige:

s in a0 embusliznenty, the polymorph of dlazoxide choline salt i of Form A&

Taving characieristic peaks fn the XRPL pattern at valoss of two-thets (Cu Ko, 40 kV, 40

Ri
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3

M) @ sppronimately B8, TOF, MR DB IV IRE, 105, 33,1, 20.6, 26,2, 206, wnd

S e (O R
Eay 20 SR b N «
{3385 i som embodimaents, e polvmarph of disaxkid wline st i of Porm B

having s;f-}xamgtas:iﬁiiawm&s 3 the XEPLY pattorn at valoes of tweo-thata {00 K, S0 RV, 90

ately 8.9, 103 LIR30, IR, 306,34 1,345, 26 3, 300, el 289 degree

"4

w40 st apps

104607 1o somb smbodiments, he pelymorph of Bazoxide choline salt is of P A
having characteristic infrared absorbunces ot 2026, 2653 1582, 1449, wad 1248 o
W R ' ¥ M >

»

Hidaiy 39 som arnbodiments; the polynweph of diszexide choline gt s of Form B

having charssisnstic infrared absorbances at 3256, 3174, 2880, 16808, 1483, and

1238 am

PG S i some smbodiments, the polymon wivof diaroxide nchodes prtasalion 4y the
eatied.
jodsny iif some ombodimernts, the polymerph of dizzonide potessiam salt is of Form

-

A having xh&mgt&m&w peaky iy the XRPD puttern at values of two-theta (G Kax, 90V,

S mA)a Mp;%rmmmfﬂy OV T8 TRV ARG, IS 228 303, 237, 2. 3%, 380,

VTR ami 30,2 degrses,

jbdag fisone embodiments, the palvmorgh of divsoside gotassiuns salt isof Form

B hoving charsoteristio pesky in the XRPI pattern st values of two-thets (Cu Ko 40 kY,
¢ .
S0 mAL s spproximstely 805, 10E, 189, 183, 218, 335, 381, and 380 degrevs.

{8d85] I sone smbodinents, the pedymorg of dissoxide potassiarn salt iy of o
Chaving i:iimrzwie*‘i‘iiit— peaks i the XRPU pottern ab values of tvosthata 00 K, S0 kY,
FER ¥ 2

40 wmAY 3 u;-‘;‘\r{sxzimte vEZAICTTR D, 380, aned 37 I doprens

04681 In ;sﬁmét swmbadiroents, the mdvinorph of discsxide potassiurm salt iy of Fot
Drlaving sharastoristic posks in the XRPD pattom af valuss of tysethets (O Ko, $V,
A0 mAY st spmonimutely $7, 08 B 65, B8, 165, 15.6,33,2, 2435, 28.8, and 26,1

degress

RLE
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4T f1 sovne smbodivients, the polymuph of daxexide potassium salt fv of Form

B having shevaoteriats poaky dn the XEPD pattorn ot vahee of twethats {00 K, 40 kY,
A madat sppm\mz by &7, T B, end 212 degrens.

10468] It suisnie enthodisnenty, the polymorph of dizzexide potassiom sall fs of Form ¥
having charatteristic peaks In e XRPFD ;«atiﬁm 2t values of pva-thiets {Cu R 40 kV, 40

A st spprakingately 85 8.0, 083, 20, &, 215, 215, aud 38.3 degrees.

BELETSH I soms enmbodiments, the polvmorph of diazexide potassium salt is of Form
< having chavasteriatio pesks in the XRFD pattern at values of fweethete (Ca Ko 40 KV,
A0 neA) 8t approcimately 3.2, S5, 105 168, 183, 208, 348, 264287, and 3401

AT Inisome smbodiments; the polymorph of tavoxide potassion salt i of Form
& having Shapacteristic introred abecrbanvag vt TS0, 1374, 133, 1307, 1131, 1086, and

3{&}%‘?‘%3 frusoms ombodinmentz, the polyeiorph of dlaseide petaseiivn saltis of Form

B having chavasteriatic infrared sbaorbances ar 1309, 1969, 1378, and 1347 e

:jiﬁxé?zfi‘ in some ami:c;zﬁ%’mem the podymorst of diszoxids potassiun salt iy of Porm

O having mmgtﬁmsm fnfraved ahsorhancss st 1708, Iie’;{ii?é; 1146, and 748 vt

94T o some smbodiments, e polymeeph of dlazoxide potassiam salt N cvi Form

Do hving z:han:sxi‘:e:nsﬁ;:: tnitwrad abeorhances of 1898, 1358, 1219, sod ¥80

Bt e b m suns smbodinmntsy, the polymorph of diaxoxide potussitan salt ts of Form

B having charbolsnistic infared ahsorbances st 1550, 1508, 1268, 1101, sad 1008 e

msalt u§ Forsn ¥

i__f?:i’?ﬁ} o some envhodimments, the podymorph of azoxids podassiu
“haviog charasteristic infraved absorbarmey at 1543, iﬁ% 1234, 1148, and RYQ csm !

H476) In stne sbodiments, the polymisaph of dhiszoxide potasshars salt is of Farm
having sﬁ\:*em;ts.ﬁwi‘s‘f; indraved sbeorbavioss 88 18T, 1381, 1504, 1458, 1432, 1368, 999,
58, VOS5, and g1 eml

18y
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T i snnie smbodiseents, the polymorph o dlazoxide choline saltis of Form A
having charsctenistio peaka in the ;3.*{}{?13_ patters substantiadly as shovay in FIG, 16{al snd

st NMR spestrum substantially ss showa dn B3 17(a).

§

104781 §§1§ some embodinenty, the poldyvmorph of diszeside sholise sl v o Famm B

s

Saving charadteristio pouks in the XRPD pettorn substontinlly s shewn i FIGL 160) and

Ay NMR ﬁspﬂé:m:m substanially as shown in FIG 1780

Ty by sonie oidadiments, the polymorph of dissoxide poteasian salt inchudse

ong v e of Forms &G, wherchn sech of the Porows &-G hus chavasteristic > proakoy

the XRPD paviemn substontiadly ax showrn to FIGL 1815,
FHR R bre somer srmbodiments of the mvintion there sre provided mathods for

producng « datosdes chioline salt, which methods inclisde suspending diszoxide ina

L

sebvent {e 1 leohols such sy methanol, RO, AMOH, RuOH, and the tike,

katonies, wm‘%sydmfamz,. dimetiyetformanide, nanethyl pyrratidinens, and the ke) and

m;‘;;x ng, s with a choline salt {aug, chaline hpdeoide, sdding 8 vo-sedvant (o, MIRE,

Voo

svane, heptioss, tohsene, URLOLs, divxang, sud the ike) to the suspension

'umier mz*sﬁmm suffictont o cause formation snd precipiiation of wad dasoside choling

salt, snd fmwezmg the precipilste to provide fhe dasoxide choline salt.

J48Y fs some smbodiments, the solvent is tetabydrofiran, In soms sinbodimenta,

the solvent is S-methyltetrabydrofimas (MRTHRY

FhE R e in somEe esnbodimenty, the diazonide and the sobvent sve provent &t avstio of
shiosiat 1y dive ms&, per Lk solvent fo abowt T g dissoxide per 5 tal solvent. o some
\mb{nﬁmmts; the diseoxide snd (he solvont pre prosent af g ratio of about 1 g diasoxide

per 3 mi solven

4

4R n TSQm&% enthodiments, the choline salt v & solution by MeOH. Ju some
"%{;i&&s}dimmts‘e; the choloe saltis choling h}m*m\ides Ly shoat 8 38% soluton fap., SO%;,

$196, 426, 435, 2995, 45%, 6% ATH, %3%\ 40%, 30%4) fin MeQH.

B4 o s ewbodiments, the cheling salt is sdded a5 1 equivalent of diaeoxide.

IS8 In rome sobodiments, the soenlvint is MTRE.

Ex.
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{0486} In somy ehadimealy, the amount of Gresolvent added s s ratio o e
anound of the sobvent of sbout 1014 Gedventioe-sodvantideg, B2, 1300, 315,
eSS ;

i

juasTy fa seme smbodimenty, the process of making polynwrphs of diszoxide choling

salt fnchudes the step of seeding with crystads of diasoxide choline aslt polymorgh Form 8

privyto the harvesting step

10488 Ty some synbodiments for e onthod Ry produsing s avonide choling ady

sh salt inchudes polysnorph Fonn B sobstavtially free of polymorph Foom &, the

polymorph Fonn B baving characteristic poaaka in the XKPIY pattern st vahus of twos
theta (O Keg 40 KV, 48 md) ot spproxivately 8.3, 1R, 189, 1IR3, 218,385, 26 L oand

IR degrees:

IR R %wx some ambaditnents o the saethad of treating obosty o ohesityerelated

sovhidity i m ohese subject, the sompownd iy a sompogsd of Foramils V.

NS fnosome swbodiments or the msthod of ramting obasity & ohesitvrelatad

sorlidity B an obese suljecy; the compoond 18 3 compound of Formuala Vi

b

¥

foae) I sovne enbodiments for the mathed of treating chesity or chesitpeddated

morhidity in ar obese aubject; the compound fu 8 vompound of Formda VI

048] Invsomo embodinents for the nuthod oF troating obssity or obaxity-ralatad
morhidity i an obese subiowy, tie compound is a compound of Formule VL
1

figeal oy somne srvbodiments for the methiod of treating ohesity or uhestty-related

N W > } . ;“ x » v .
miorhidity t an ohese subiect, the mothoed farthey conyeriess adutinistering a drug selegted

2

frorn the grodp consisling of Slbutrsining, Orlistat, Rimosabant, an appetile supprassant,

s nonthlagidd Shurstie, 8 drug that lowses cholestoral, a drug i}m raises HDL cholestsrad,

A ddrug thin lewers LU chobestersl, & doug that lnwers Bond preseure; a drag thetix an

ﬁi‘ﬁ\,l*éaﬁl‘f‘%bﬁh’i 8t £ that iy an snti-opdleptic, o drog thet i3 a anti-nSemmatery, g deag

e snppressnt, a drag that lowens circulating tiglycerides, snd a drug that

{2 used o indbo W*i;}ﬁ lose oo overoeight or obese lndividual.
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FO4Y is‘; some wmbodinueds for the method of eating ohesity sr olusityerelated
orbidity in an obise subject, the method Sather comprisss sdministaring &
i*&:“:‘*:“aceuﬁm%w Redive apent other than the Kere chunnsd opener. {n soms sinbodiments,
the other pi}&i‘fm& uiically sotive agent I8 an agent usely for tha treatommt of s condition
gelooted §mm the group cosisting of ohuesity, prediabetes, dishetes hypertonsion,
depression, slovated cholastaral, ﬁi’zizﬁi retention; ohesity assoctated m}»ﬁnm‘b}disiﬁs_,
ischemin sod reperfision injury, epilopsy, cognitive Impsinnent, schizaphrenia, wuands,

aud other peyvhotic condition.

{0408]  Insome emnbodiments for the mathod S treating 8 subjent suffering Fos o at
righ for Aldhsimar’s divense §e§i3} the smethod inodudes adntinistration o a subiest &

thetapatically effostive amwient of g aalt of dlazoxide tocluding salts provided hevein. In

some smbodiments fr the wethud R troating o subject suffering from or at vk fr AL,

He wethed gt

P

udes adminizsteation 10 § subjent & e apevt:w;?i\~ sffcotive o afa

o aorording to any of Farnmles BVIEL i some smbodiveents, the sompound ia

dasogids or g salt hergef

oats Ai is aammdm enerative dlsorder newropathelogioslly sharactenized by
of

abnormal seslaoulatin aptraceiiulee nowre Bty tuuples sl sxtracelindar swyylndd

phagaes §i§sw§zﬁg}mzﬁ*mﬁ:§mz&i and Hmbie braly toglons st the loss of synapess and

oeurans AD is Ruther characterized by danificant coprdtive and mamaory mpairment,

B araylotd plogues form from the § soyloid peptide (e, YARY, HedspaAla Ohe-Pha-drg-
%imwrksp SOl Ten Ol Val- HisSHe-Gln-LyeLau Vel P‘i*mv?sieuﬁiavﬁhs-A&puﬂfﬁi*
ARSI *rvaimnri,}\»ﬁiw AlsilalleG l\hL{t d-BietV gi~a-§v “‘\;‘f‘» Sab-VabHe-ada-OR, SE{}

S

8 N S mi% wr T or 142 peptids, which is releaved foun sovviold prevursir protein
‘fﬁii»‘:‘swéng i&a st by ganevia storstase. T pldaion to fraung pleguds, the § esmy fid
pegetides sre syvtotoxie sither as e monoter or 3¢ 4 shost-lved cfigomseric infermedian
Famylod peptides (uvmomers, dimers ov oligomens) con be identifed both o OSF
feevebrospingl Thidd) snd i xovtom Amvlsd sglopathy s charscierkeed by A8
depasitivn and may conteibuts to the serehrpvasatdsy sbnommalities that precade the onset
of &1,

1oaes The hwention will now b Jesoribed with refirsnes to e ollowing non-
4

Hraiting sxamplss.

e
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_‘ EXAMPLES

A Potassivm ATE Channgd Activador Uontaining Formulations

b Udmprevead Foldat Formalasiony of Sazowids salt or dertvativs

AR Diszoxide salt or o derivitive thevent af about §5-30% by welght ia mined

[T . e L Yo : - L Ny N S e Foe o 3 < SRR
with hydraxypopyt methviostituse st aboat §5-80% by weight, sthyleelhnloss st sfo
310 weihial Yo snd magnesiin stearate (as hubricant) snd tade as ghident) rach at loss than
3% by weight. The mixture is used to produce & campressed tablet ax tescribad in Reddy

ot gk, AAES Shorw Sof Took SR 2003) The tublet muy be conted with a thia fihe

ae discussed Betow for mivroparicdes.

04997 Adahiat containing Hl mp of dlazoxide sadt ov s derivative thersofwill alae
contain approximately S8 mg o hydroxypeopy! esliuloss snd 10 mg of etudoslivlose.
A rablet contsining 30 myp of disvoxides salt ar a derivstive thersof will also sontain

i
pomtaining 25 mg of dinzonide saltora detivative thersof will wlso contuin spproximately

spproximately 200 mg of hyde vapy! celininge and ¥ mg of ethvlcctiotose, & tabdet

100 g of hydvoxypropy] cellulose sod 3.8 mg of sthylesiinloss

seadsred Usated Micropartiole Forandation of Diaxide Soff v
cPeriusihye
fosan] :i’:}ifamxisiﬁ sult or g deptvative thersafis m:mg;ﬁa&md sito fuioropartiches in
socardanos with well known metheds {see, i U8, Patend Ne 6,022,562
Micropartictes uf betwert 100 and SO0 microns i Hametsy contsiming dazoxide seltor s
durtentive thersof, alons or i vombingtion with one o morve sultable excipiens, is Somed
with the ssistancetda sranudntor wnd then sisved to separate mivroparticles having the
approgeiste sive: Miscoparticles ave costed with s thin Bl by spray deylog using
crranarcisl insinemeniation (e.g. Uniglat Spray Conting Machinet. The thin Rim
somprives ethyloellalose, callilose soetste, polyvimdpyrotidone andfor polyaceybunide.
Th coating °§0§&§5m3 fue the ey fili oy incloede o plosticizer wehich msy be castor oil
cHethy! phihalats, trivthyl oiteate and salioylic sold, The soating seluting may dse inchude
a lubricatiog sgent which nuay be magnestion stosrate, sodiom vleate, o
- polyoxyethylumated sorhitan faorste. The costing solution may further includs s

3

2
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&

sxuipient such as tals, aollofdal silio or of a mixsues of the tw added at 1.5 1o 3% by

weiplit to prevent seking of the Rl costed pasticles

3, Farswlodons for sonvolled release of diosoxids e devivaive

3 ,1 Formdation of w tnbieved o of divsoxide vew devivative for consrolled

£
FEIgRFE

i 8 Prine to mixing, both the active ingretizet and hydrox cvprapyl nethviosnlose

{Dow Methadel KaM P are passed ol an ARTM R0 wesh dove, A mishus is

fornued from ) part discoxide salt o g derivatbee thereot to 3 parts hydroxypropyd
:Ew wdaiew Kty ihi\ﬁ\mgh miving, s suifisiont volune of an sthanolic solution af

mmimimk 3{} & granudeting agent is sdded slowly, The guamity of eiinvdoalinlose per
tabdet in the ﬁ” sl formvulation tsabout U 1ot patt, Themass texulling from mixing e
ranuliting gmt iy sleved fhroush 32448 mesh, Rosulting gravadies ave deied b 400 for

2 Boses f}n,naﬁw kaptin o destveater for 12 howrsat room tomperators. Onee dry
the granule {ct&w o o 44 mesh are maned with 139% fines {gronules that pussed twough
44 mesh) 1 ‘;3";@ and mognesium stearsie are added s glidant snd hibreant st e of

swgtght onely. The tablets are comprossed nuing & singls ponch

tablit compression machise

3.3, Forpdation of o compression fad “eted formoof dlazoside or o devivative
theraad “that provides for controlfed refease
fosay Diagsoxide salt or o denivaiive thoreof st 20-40% weight 1s mixed with 0%

waight hydrokmopyd methvlestioss (Dow Muthocel KIGOLY ¥y and 20-40% weight

impalpeble Isctoss. The nuxture s geamdated sith the addition ofwater, The gramdated

mixfore is wegmitied snd thandried 12 bowrs ot 1100, The dried mixture by dey milled.

Follpwing milling: 25U welght sthylvelfuloss rogin 15 added {Dow Bthove! 10FF or

Ethovel 100FR} follonwad by (8% weight magnestons staarate, A colovent sy also be

adddded, The tablots are compinssad tsing & single punch tablet cormprassion macking
{Dashach et al,, Poster ot AAPS Anmual Mesting Nov, 10414 (30023},

X 5

33 Forendation of & compression conved sableted form of Wiezoxids ova
S :swr Sfee theread that providey S sontrolled relenss.
UGB H Yh@ core taidet is Bwmolated by miking sty i wg of desodde salt ora

dorivative t%.{‘rwf with 10 my of ethylcelluloss (Dow Bitwesl 10FF), or by mixing Y8 mg

146
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of dingogide or o devivative Hhersol with 33 mg lactose sod 10 ;g of ethvlcalinise (D

Hihooel TOFP) or by solxing 50 mg of discoxide or s derlvative therse! with 30 mp of
factoss wndd 16 ny of ethvlceliulows {Diow Bthovsl 10FPL The sore teblety sve formed on
» 2

3
XS

oy auirnated press with conemee toading. The comnprassion voating consisting of 400 my
of polyethylene oxide (Union Carbide POLYOX WSR Cougidant) is applisd and
compressed o 3000 pat {Dashach st al, Poster 88 AAPE Annusl Mesting Got. 2630

' X

{20030,

34 Forewhetion of e convolied rolease tabictod form of Sazoxide choline

s
Faid

Lo
£

&

Q. F Comrodied Relense Fopmudations
0804] Controlled selonse taltfeted forvmdations of diszoxide chaline salt were
developad and inveiligared with togpse! g varisty ﬁi*}}:&;ﬁ}*mieg ki by those of skall
i the pharmaeeutivel @t relating to themenelictore of addated Roemolations insloding,
Hor exarnple, sase and cousistensy of mandhotre, sppessines (o, shee,
s::smpr&iaai&ﬂifty; FBIGTORCOPIG apposranse), and dissolation propertiss {g, rate, order and

1

sxtert of dissolution). Tehisz were produosd individually on 2 press, where the fmal

blond pf diazoxide choling salt and exufpient was weighed vut fo the desirad tolal tablet

waighi prioy to compresston. As shows in Table 3, Formulationa &-H, 1, 08 L contained

SO0 g Sravexide ws the sholine salt {Le, T2.5 mg toted dlaeoside choling salt presenty

sk ?s:srmhmwra} and K comained 2000 me diszoxide ax the choline salv fie, 2908 mg
ot s\ii&m\zﬁ@@wkm xalt prosent). The manufacture of formdation L is exemplary of
the maﬁ:miéai{;ri’mg mathods weailable to the slalled srtisan, For formulation L, dlazoxide
choline salt tale, and spproximstely half of the vollowdal siticon dloxide {Calenesil) were
rsgxed e RG-S ke howlwith ax apeler spesd of abeaut 300 rpoe and a shoyper
speed of sbout O rpm for sbont € mibn, The mixtere was passed through & vo-mil
sgpaipped with & 024R screen, square-sduad paddie, sad 0,175 spacer. To thia milled
wnixturs fs o Soqt Veshall Blander wes added Brocompress throughy 2 #20 sussh hand
soxeen with blending Ry about 10 min. To this mixture was sdded PO NTSO and FRO
303, which had heen passed through & 35 mesh hand seroen, with Blending for sbowt 10
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“K‘%ﬁ}ia 3. Bxemplary Foroudstions fur Bineoside Choline salt

BORBORNT

Ampunt per tablet (s

Formulation
AL

Diazoxide Choline

7258

Kollwden 88

G

FEO NI

FE 00

{ Emcomipress

58.86

Pruv

200

TOTAL WRIGHT

3590

o

Diazoxide Choling

]

Methoor K100M

fove

- Bynomipress

B el BT
3N e

4 I
Loyl et ead st test bO

" Magnesium Stearste £
Cabepesil ' CLYE
i TOTAL WEIGHT 3508

DHsronide Choling

s
148
2

THolidon SR

FEO N3

P
o

AR
w3

- Emsompross.

oy
st

| Py

T TOTAL WEIGHT

B R R R
L4
el

: nd
,"’:" ¢

Dhasoxide Choling

R

Methoosl KIO0M

1754

Tmcompresy

9730

{ Marestom Stearals

7

S

Cabeoeatl

138

TOTAL WEIGHT

[
k253

{}“

{3

| THaroxide Choling

i}

TUPEG NSO NFE

S il
&

e
sed 44
yw

T PEO NI BF

1 Emomnpesss

5 i
g’ (743
L

153
Toeend B3
Fo AW

[ T

\3‘3‘9“ .

6%
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35001

TTOTAL WEIGHT

73
.

IMasoxsde Choline

72,50

Kollidon 88

050

TUPRO NG

Brocompress

1621

Prav

350

POTAL WRIGHT 7

3
b
be)

(V%

{3,

. gt

G T Diazexide Choline | T2.50
1 RMethooal KI00M 175

Emesmpress

(NS S
oo
h

P

Magnesiom Rfearste

& A
AT
DS 3

fa e

TOTAL WEIGHT

Lah vt 02
oy s St B
el
A

,v
a1

Diazoxide Choline

LM

“?’fﬁlﬁ? R

Tiosn

TPEONIGINF

LR

| Emcompress

133

i Pray

IH0

350.1

" TOTAL WEIGHT

Thazonde Cheling

3E0.0

P Rdethoge! K300

0.8

{ Emoompress

2;?&&

Wsgneshuny Stegrata

00

- Cabeonsil

S48

CTOTAL WEIGRT T

RO08

{ DHawoxide Clwline

CPEO NTS0NF

]
OV
145 ;4)"4

oy

FEOPEUTNF

ol s

{ Emoomyprses

Lh
Lk

3 iﬂ:“{'
L

et Ay e

o

Fruv

Tale

w st
gt a7
I 2 o

{ Tabeoeail

i LS4
g
%84

Hi
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[ TOTACWEIGRT 1 3554
TR Dlazowide Chotime L

RO NTIA WF
1 PR NIGY NP
B wm;\,,; ~

: Prav
T TTale
B | Oabrersontt

TTROTAL WEIGHT

LT Diazeside Cheline
TFEQ NTS0 NF
PRONS &3“‘ 3\"?
| Emsompre o1
Frive
e “Taic
Cabon-mit

TQ’R\L ‘Wflf HT

J0308]  Mibrossopic obrervation of the fablety having Formulation A& revesled a grainy
texturg of the gixammds choling snit, wud ot the 29% leading of Sesogide chioline salt in
Formulation & the blend had poor fow wharasterisiivs. Avcordingly, the oading of
Sazexitde choling was reduwed in Pormudetion B A cuplet shaped tooling, approsimately
& sant x 15 mren was Found to result i soceptable tahist sppewranee, sheen, snd case of

compressibility. However, Formulation B alen sxhiibutad poor blend Bow,

fasns] Stsﬁsmmam Formmdations {e.g., Formulations 0513 incorporasd s militog step
of the diasoxs ? chalise ssil phir to Incorporation into the tablet blend. & milling sty
weas oot ei uaing = test ol epilpped with difforent soreen sizen to svalugts and
detenning g mzmﬁ:&i& miilling process, Partivle gize was determined by visusd comparizon
with $0 am rﬁszﬂnm besds, Ay shoven i Tabde 3 use of the B29R sorsdn resulted I the
best reosvery Gf AP (L, Yantive pharmooautical ngredizat” = dizzonide ss the
diasoxide choline salt) providing the broadest rangs of particle shees, Acsurdingly,

rurberial mlled throusd & 024K sorsen was selented for subsequent fornauiation,

138
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Table 3, Mﬂimg sindy for disvoxide chodloe salt ;3?&%)&‘ oy Fovreulating

% 3 5 Y ¥ Si
Sureen/PaddiSpacerSpeed AT Tonded AT recovered aticle size
A i PREE Y
o Smsqumﬁﬁ.ﬁ CHPYRO%% R AL 10020
| D24 R sppared Q. 2000 /RO%G 10020 325
‘ i}w?{{sggii&m QEOOVERe | S0.0M23 ~1SO-EY

343, Disligion Studies
{05071 Dissolution of tablets with fumolstion ae set forth in Table 4 was
fnvestigated, [Oueor mose tablets fog, 1 o 2) of the indivsted tabisted formnulation were
}xiﬁs‘sgtﬁ into & volume of buifer {e.g, 900 mL) with koown huffer salt concentration feg.

(ERU ;}ééziséitzm phosphate, pH 8.6; 0.05 M potassivm phosphate, pH 7.8}, with ar

wathot mﬁ‘mﬁ ank (oo, W08 OTARY, al a known temperstie e, 37500 Btiing
s:'{}:g;ii;i..g}ﬁ;‘;:'gﬁg ploved paddies &, for svample, 80 RFM, Alguots (g 10 mﬁL} vesnsvediay

& Raniction of Hime wers filtered {o.g, 0033 pm GME Filierd prior 1 sualyst

Table 4 Distolution study for fervudutions of diazoxide choline salt (entries sre %
Sissolved digkoxide)

| R Tirae (b} e

mmx Vodrolossd | DL 1 R SRR
ol a0 [ EeLAS 1301 168
BT % 08 [ 45178 | 5

FTTTR | o ' ¥
G %3 87
H TR R M R B O 0
B b 57
3 b o
® b 4 8% |

52 | 52 |

Column ;i':b,}':‘-;zir}f Foan LTable 2.
Cohumn 2 Frotoco! 83005 M mmmum phosphate, pH 8.6, 37 M0 Protocel B3 008
& ;}aa-ﬁ\dum phosphate, pH 7.5, 0058 CTAR, 37 7L,

LAY The dissolution profile fia., Y dissolved with time) of Proglycsn® capsules
{100 mgd and controlied-relagse tablet formulations of diazonide as provided horain s

shonwr in Talile 5. The 30 mp tablel sudry of Toble § vefirs Yo Fonmunlation § {Tehle 3

131
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whersin tai‘ Bt onbren-sil was prevent ot 2% and 1%, . repaetively. The 800 ng teblet
2

centry of Tably S refery 1 Forondation K {Table 23 whereis salc and cabeorsil are present

St 285 ared 1%) respactively

3
Fabsde & 'ﬁisfs;‘;i&si%m-;smﬁﬁa of 18 ;g Proglveen® (eapsale} smd azexide chading
vl {tablet} ¢

: - - 200 my whist S0 oy tabiat
R Bt del i . N ) o
Thuedlsy | , . dlasoids chadine U dlspoxidychaling
e - Proglycemtd 5 -
; . st : gult
S S o
e E B3] =
& 85 36 o3y
12 9 $4 Fi

By

{0509} f&s svidensed by Table 3, the 100mg Praglveem® copside provides for faster

dis

achation ai nroxide relative to tab tets af{*\mbmi hergin, &pgmmma{@%v TR

(,\ ~$.‘

after 3de In
mtz*&f@t,— the ;'*3{} nﬁi R00umE *a’a‘eiets degsribed 0 Table § mxmm st Ipvels of 25% and

ot 3<he. At B, W0Gmg }’mg 3»;;&;3\;@ u&{}i’ei&\ﬁ stissoived ot 923,

Agzgs am*namiy total &mgrsiutmn i Shasrvad with 'E.Gi?—«xm&g?mg{yaesn@ oupondy and S0~
g tabler o 28 hes

s R Eeolplent Compattbillty Staliss
S 4 Studioy fo determine the compatibality of dissoxide choling salt for veriouy
sxuiptonty e suomarized tn Table 6, Bacl nidnture of exoipiont {100 mg) snd digsoxide

ghetine seit {3“{}&‘ i} was made In scetonitrile to 10 ml. Semples wers ssnaysd

nmedintely {“ s, Shritial” colunn of ‘? Me &) and gt oneanonth stotage under conditions.

A ““?‘ﬁ’mmi {radative mnidity), and bSO,
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Table & Exciplont compatibility study for dizoxide choline salh

b ddondh i FRanth

_ ’ it ¢ \ O .
Exsiplont UL M0CCHSRE | S0%C
Shwiw) Cois
2 Sl Sl reiwy
:Hvﬁw'v:yr;}mpyiz?icz{}axi§ celhdose (HMPCY FEE UTHRIATTTTY T g s
| Hydrox }“i‘mgmwikuis\& Py i 874 ~ 1DOR
TRuE IR TTERE
Lmy;wiima% RO
Q4.5

UMsthylestinloge G | TEI T fIou e

Carbuoxymathl coliviose Ma (GMO R T S 1Y WS g R

{Riaven 1800 T S S T TEAR Gx%

FETTTTTTTTRE YA S

Rollidon SR,
\i}iua

PR 557 TGRS
Folyethvlenseside K3 03 FEG f

Eiibasie Ualeibn Phosphae

TR
3

»'Ssaa‘igm'is‘wax‘yi Pomarats F20 I A T & A

Rl m@amn

RO I R

¢ s\‘:‘ﬁmém Silicon Dioxide Cabromsily RO

Microvrysniiing Celhlose SRS

: Lsmmse'Mmm{zyckatct §9.3
R anoitol b ' ' FEEV A B
Piiaconids Conton ' MWl Y

51 lmtmi fowerasotty for ethyloalivdoss, Kollidon 8RB, and polyethyiensoxidewers

Investigated by re-preparing samples of dinzoside choling salt snd exciptont. s shown

i Table 5, nttial sample secovery (e, solimn “Revovery™y of the re-prepared swmples

faticates mgthod sooursay.

JaS13} Wik reporiable mpurities were detected fo any sample, and no degradation was
observed i the semples slored for ons-month with the exc&g:stim; s manniiol wWhensdn

RLAG of Algenxide wis recoversd aftey v'-‘m:-m}: ab 80 2
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3

P 345 Skl Snadies for Dicsoxide Thaline Dawivelled Releave Tt :e’c;‘*

sy

thie sontrolled rolvass tablet were sorstuctsd on sengle formulations ss desoribod n Table:
X 3

2, results ol which are shown dn Table
fllowing )R8 S0/00% R, aned B S0 °C/T RHL B Tabla 7, the torm “ﬁpp&faﬁcﬁ“

vefers to the physice) appsarince of the blsty of the study. The tetr “Assay {96Y

JO0 mg) conteat ol the sempleThe ternt “Digselution (967 rolfirs 1o the amouat, expres

POTAUR RGBT

¥,

thisea o deterine the stabihity of formulations of diagoride chaline salf s

T these studiss, strage sonditions wers the

LA

ay ¥ peresntage. of dazeside choline salt assyyved by method desoribad hersin.

o the perosntage of dsroxide choling salt asanyed with vespect to nontinal (e, 50 Hgor

‘ 5;&:3@ B & %uim %mév for Pormmulatisey of 32?3 srexide i’l‘hﬁism 8%%,
A '&:\@t Thne petm
b Iniiiad  manth 3 manths
S0 g fablon, Fovmulation 3, 335 005 R0,
_‘ ﬁg@ﬁé&fér&w o White fs.bkm XIRNN sbiety W’hm i:ﬁ'simx '
Assay o L 58 TGRS a8
g }"}‘fissei m:im; i 3 v' _,
3 b ; 24 16 53
& hr . 41 3 7
YEke &2 48 52
24 ke a3 a0 4
7 my wdlet, Fpradation & 0 "CR8% §£~
Appesranse | Whintablety | White %a&’sk‘m \X’%s&t@ tablets
CAssay 59 X m& 3 By
! Divselation -{*’h} |
3w } 28 0 {g
she a1 22 21
2w 83 a4 45
by 2 S 34
‘ o 200 my rabler, For s@w&mmz K, 23 SCU609 RN ’
Appesrsnte W*&sk tablets White tabiers Wiite Giets
seny (1 e gt BINR
1id
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1 Diszolution g }

Ihr 348 15 13
&b 53 .3 30
e 75 55 | oss
LT 104 10t 96

300 mg tablel For wndntivn &, 45} VTG ﬁ’

| Appearance T White whists White tablots 1 White tablets
Assay R 559 TG
: .“§§i:svs;:s§ INETO S -
3he 34 19 I
§he 53 26 %
124 76 B sl
I he o 86 Xy

35, A conralled refenve dosage form of dinsexisls or & derivathve theesaf

Pur H esmoribally s’ sonitrolfad veledvs sivant.

&

m:s 1) e sgdtors eimvamm thereot s fornniated as an pemiotically regulated

releage systent. iy genersl, two tomponents, and an expandable hs drogel that drives

sifeoase o thix \.a thve deag iy sssembled with dissogide selt or s destvative thareof into s

¥%
x‘v‘

seriprrmen %&k«bxﬁ&zw:‘m o shll. Upon assembly o holede dollsd in the shell o facilitate

rilosse of ag H¥e upon hydration of the §w\%m ol

eSS A siimaw form adapted, designed and shaped a8 on saiotic delivery systom ig
mandactured a% fadlows fined, v divzoside salf or & devivative themo¥ compusition g
provided By bh‘mmn_g’ together futo & homuogsneous Wead of polysthydens vxids,
ghazoxide salt ov & derivative thereot and hydraxypropyl misthvleativdoss. Then, a vohene
of denatured anbydroniy sthano! waighing 70% of the dry maay i sdded slowdy with
cortinuon mixing over ¥ minutes, The feehly propered wet granulatics s soreened
thrsaugh e 20 rms‘s& sureen throngh 8 30 nwsh surven, dried af rooms tenywrature for 1§
oy, and sgain sersened through 2 20 mm}z soreen. Finally, the sereoned pranulation {s

wined with 88% weight of msgeesinm s arate Ree S adnudes.

{os1sl

polysthyione oxide weight, 35% welght of sodium cidoride and 1% weight forric oxide

A Bdrogst sompostion is prepared ss fallows: Bret, 9% welght of
> : :
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ars ﬁa‘pamtd\: soraened through & 40 mesh soresn. Then, alt the soreentd lgredionts are
wired with $% wmgist of hvdronvpramed methylcellifoss v produse o lusndsanenay
Bland Mexs, a. vohume of desstured snhydrons woohal m‘:{hﬁi o S0 of the doy mans
added 33&}%-‘&»‘1;3-? e the bend with confisenus mixdng for & minutes. The foshly preparad
wel gxgsmiaﬁi}m {5 passed threragh 2 20 mesh soreon, sllowed to dey s roooy inperatwrs
For 16 hours, and again passed through & 20 mesh screen. The streensd granalation iy
m;‘xaﬁ weith O 8 weight of wisgnesion stearaie for 5 minates (aes UR . Patest Na,
G361, 798 by Kuszyneki, st aby

s §%z<.- dizzoxide salt componition, or @ derbvative thereof, and the hydeogel
sormponiiion, sre vompressed into hiliminate inldals, Flest the digsosidesaltov s
derivative thopeof composition Is added nad tanped. The hytvogel composition s then

alded and the laminag are prossed undsy 8 prosvers foad of 2 tons Invto :s_.-:}ci:.«:ﬁi:ac?tmg

Taminated arrangement,

[OSI8]  The bilaminate apmngements ars costed with g semipernable wall {re thin

iy The wall funning compoasition Lumpaines 933 colldose sietste having 2 3I8.8%

saded otndsad

and 9% wi‘mﬁwie« aopbyoal. Thewall fﬁf@m}i’ﬁg SomMposiin e spraved

J

< the Mlaminae

wa.

-mto andd svea

jesigg Fi;&iami a0 exit gansegeway oa be drilled through the sewmipermesbis wallin
connget the i coxide salt or & dertvative thuresf drug Taoninag with e exteriss of the
dosuge swtmi, Residial solvent is temoved by deying st 30¢ O and 309 humidity, Tha
wsepotic systons are dried st 807 O e renscv secess ninishirs {vee LLE, Patent Mo,
5.361,795 by Kuozynga, stal)

“'3- %"»&’é? P‘&fﬂ‘}?’? *’33 533 “""‘ﬂ“&‘h s?{ 34

S Frepararion of the Sodiues Sal

o3 The sodisn salt of dlaroxide was pl‘ﬁﬁz’iﬂ‘:ﬁ by disandving 30 my of diazoxide
in dpproimsiely 48 mi mothy? et kotnas MER). The dizzexideMER solution was
heated st 7890 onvan orbital shaker o sosurs dissolutions, To the solution waz added 1.3
mloof 1M NaOH (1 pedar aguivalont). The vombined selutions were haated st 7890 for
approsimaely 30 minutes and sliowed to ool to o empseanirs. The misiure wag

sonventrated uhder veduced prassare, and desd oy sacus gt $3°C and 30 fn Hge

1%
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Ehonental anabysis: Caloplated, 38085 0, 2.39% B, L0 N aned §.0% Na; Foard,

IRAOW T, 25 H 108300 N el T 4% Na,

:{i}ﬁfmg & Eadmm sadt of diazoxide was also propaved by dissnlving 300 mg of
diszoxide in dm‘ﬁ oximutsty 45 mb sestoninlas The dinsoxide/scetoniinile solution vas
hested at 7890 on an orbital shaker to snsury Masolotion, To the sehution was added 1.2
sl o M2

hogted at ?3“§f for spproximately 3O reinatze and ailvwed (o coal to room foynpeTaling

mpfsm m&t‘fr}iv} wmeler sguivalanth, The combined solutions wave

ENY . R, N N
The mixtrs way vopcentrated wnder reducsd prevsure, g dried iy vooue 88 3350 and 30
1

i W

4.3, Freparation of the Poigssiun Salt
JOSER] The potassiwm salt of diazogide was prepaved by dissodving 300 mg of
weekimately 45 mi rosthy! sthyd batone (MERY. The dissoxide/MER

solutio tas Rented 81 7370 oo anvorbind shakey 10 snswre diss
: ) : : .

dhazaride in fy

sudion, T e soloton
veu added approaximately 13 mloof T M EKOM {1 moler squivalent) and the soletion was

returned fo the orbital shaker, hoated 9t 7390 v approximately 30 minutes and sliowad
ool o am rpnporatues T seldvent was renoved nader reducsd pressus wd the
s{ﬁ-ﬁﬁ Rl umxi By waesio 8¢ im‘““ aud 30 1 Hi Blomiontal anadvsin: Qaloolided, 33.59%
O, 2.81% 1, G770 N and 1 1.83% 5 K Pound, 34710 0, 2605 H, 9800 N and 10.60%
K.

¥

{0533) T"m‘ potagsium salt of dlswonide was slre preparved by dissobding 300 mg of
diazoxide in A; mximatsﬁjg‘ 48 vl toteehydrofirsn (THE). The diszeside/ THE solution

o

svas homted at FE00 oo an ovbital shaler 1o ensure dissalution. To the sohatisn was added
apesimsiely L3 mb of M KOH €1 molsr soubvalenty and the vesalting solation wag
rerurned to the orbited shaker, beated af 75°C for approxinmarely 30 minutes sad allowed
1o o I’%}»E‘QO&E. teraperature: THEF was romoved ander reduced pressure and the solid was

driod be vopsa’al S and 3000 Hg

4.3, Preparation of Cholive Salt
&3 34 Prepavation of the Cholive Salt proof of vencept

§§“N} '*"E‘zt" choline suttof diazwide was prapared iw dissolving 300 mg ol dazwdde

i }"ﬁmmma@iv ARl methyl athy ketone (MEKS The SlapexideDIER solition was

7
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houted ud 5 ndran arhiial sheker Yo onsure d{‘\‘&)‘bt}\)ﬁ

T the solution swas addad
-appmmm&i&ii 318 mg of S0 wt. % of chollns hydroxide {1 moler equtvalont) and the
k3

sobabion wis roturned to the orbilal shaber and slivved a8 75°C Tor approvimately 30
e Tim salvent was removed under reduced prassime, and the solid was doed &
oo at S50 and 30 . Hg Blemsntal anrlysia szmlam& A8 T O, SR8 H, snd

J00N mm 46,35% O, S04 M, and 12.59% N,

F32 Procesy of prepavadon of the Cheline Salt
AT 3\*\ vestigation of the minivwn sedvent voluniss reguived o optingzs the
Samation of the dasoxide choline salf wag performed in MaON, THE, MEBY, and 2
MeTHE s ssz%;aii scade fn the presence and abssnice of MTBE. Analysss by TH MME and
KRFU of all feactions were consiatent with the sssigned strustore and Form B of

apoxids shelline salt

F3.20 Bodvens B Tedenar Stuedy wish Stuple Sodeent Busés

[0526)

solvents THF, MEK, sad S-MeTHF wers conductod, resulis oFf which sre showr in Tabls

Lostinstion of single sedvent systern synthesis of diazesidy choline salt waing
8. These ron },ii& sugged thaf precipiiation can be achioved with » stngle solven sysiem n
THE or B MeTHE. The best resulty, (1.6, Table § sisivies 1451 7) obtsined with 2-MeTHF.

Hevwovey, it was ohserved that in 2-MeTHEF at Scechames snd shove, covnplote dissoligion

was et nehisvad after sddition of choling hydeoxida

Tabla 8, ;‘Saﬁvw% §:§f§§‘§m} oy of & Bingle Solveut System

TEatey | i Solvent | Soivent *miwna ‘mc,x% i%} Fo.iyzétiasz;&xiﬁ Form
TUTTTTTTTTRRE T a8 E] )

3 TUUTHE 20 L7 T
3 TUYHE | TIN Sh TR
e THE 7T R T e
o AU RS T D

F THE X TR
Ty T S T — TR =

g THE ] ) TR T
B MEE TG —— e
W) e o wa Y T

1%
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Entry 1« Solvag Solvant wahame Tiedd (9%) | Polymorphic Form

TR MTHT B e B

TRSTHE 3T R’

2% 3

B DY . FT R

s
4]

TR T T 5
FET B W 2Oy T I A 5y %

o
e
L
s

17 Mm W 3.8 &7 B
w8 mﬁﬁas wesre sither seen fo Ruoy & gamg o 0o am&a g\s:atx. was m&ww e,

4322 Sobewm Bficiency Study with Binary Solesmt Systons,
{827 Thﬁ? ahilition of a seeond solverd 3t 130 volumes e &, B340 11, 13,13,

14, 15,16, Ii; I8, 18, 20} to the solvent vohumes of Table 8 wan snvisuged to optimisy

Hazonide sai%; production yiskdy Besults of investigation of methods ® enhange

precipitaiion sad invrease vield employing bnry solvent systers synthesis of diavoxide

choline eslt mémi solvents THF, MeIN, MEK, and 2-MeTHF and vorentvat MTRE see

shawn o ‘31}%::3& 8. Dptrmum conditiong Tor the preparation of the digsoxide chadine salt
obtgined m&ki 13 volumes of THEF {exe Table 8, entrise 1-33 with 3 votussies being he
ratin of cholog to sliminate exvessive drag durlg stisving of storry fu lavge sesle

sraduction.

Tabls %3‘ msﬁwm &fﬁmﬁm} of & Binary Solvent m stom

%"*wm T THolvert | Soivert | Co-Sotvert ¥ msﬁ{zs} 'Fc?:f,eﬁmz}}%ﬁ{:
| Volume | (12 Voly Forin
1 THE 1.0 MIRE a5 8
3 FRE TR TTUTTRERE TR TR T

b

S

FHE L E0TMTRE TS

o

OTERETRR T MIRE i

SUTTRRE RS Y UMERE T TR T

GO T R V5T R

TOUURHE TG MIBE U5

wioml ool ow

TETTTTRRR T RR RTRE TR

67,
it
%

57 THaeCH TR THE

138
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34
24
et

Brery | Selvent | Sodvent | On-Bclvent Yiehi {38 | Polymorpiss

)

‘ Vohass | {12 Vb o : Ferny

E.
MTRE 3G TR

ok |
Y]

.w,
#as

kY

B
MeCN T AD | MEBE LW TR
| e

MeON | TMIRE 75 B

po

DS ST
ey

§ b
Ll

5
MeCN TSR MIBE | %] R
MeON aUTTTMTEE BT

w

16 | MeCN ] R0 ] MTEE T e

K MERTTAD UM BE T TR

I8 | 2MeTHE 18

T EETRF |20

TRETUEMETHE | 30| NTeE TR

21 | MeTHF | ab | MrieE | 5s

FE U AMETHE | so 1 TMTRE Ve

S o ,{ e v B g o EEShpa
33| METHF 80 1 wrme §4

W RMETHE 70 | MIBE TR

I B ¥ i R B 5 T R

b

& Co-Sodveny Effivieny sad Cpeimizanivn witkh MR,

21

1

{B828] Reosults of opiimication of so-solvent (MTRE) volume in the prosence of

. _r
vaturnes of solyent are shows in Table 10,

Table 18, Co-Solvent Efficiency sud Optindeation with MTBE

Brgyw ¢ | Sohvent MTBE Vohum Yield (%) | Form

1 e MeLN B R T B

g2

WerN : O TR

5 T THE i S0 , 53

et

5

g THE ' 5.0 <

wlow vl ow

33

)
%

828 Optimised conditions for the prodection of the choline salt of dlazoxide tua

bimvey solveat sysiom obisined with 3:314 (e, 1.7 THRAITEE {vivk
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V2N Crimization of Coaling Prafife,
§o53 {};’ﬁixn’imﬁm for the woottrollsd precipitation of Slasoxide choline audt was
cangducted Byovasying the wooling tenperaturys and hold times. Rosctions wers cwried
st 3 MEONCTHE, and 303eTHEF (3 vol) with MTRE {14 volk The resulis sre presented
in Table | i hese resulls suggest that optirnuim crystal gronwth wis achivved with
conding W {}w S for eight houws tn THE and 35MeTHE (Entriex $-8) when conpared to
thoae in \’iw{‘}\ {Entriss 1 3ot 4). These results however did not indicste suhanesd
precipitation wi«m compared o previouy shudios carriod ot G THEF sod S0eTHE when
theadarvies wmx allwed to st for o hows, Tn addition no potahie ugroveneite W

observad for @hemiﬁimami souting b ~18 %0 or with the flivation at anbieat ompesiurg

Tuble 11 i’lmimcs Profife i}gmmwaimn %m‘ £ ammﬁﬂi Precipitation

TEaty | '\mhfsm 1 Coolin THold Time | Viold (5% | Fowt
SN R —— L+ NN NN
i . &*‘38{.‘3‘{ i B ' 8 B
MG L o o1s ERM S T
ENE T S RN B
TE meeN | Ry T3 TR
g THE T 8 S N
] ERRTHE 53 CHE ST I
4.3.3.5, Opumizarien of sie of Cosselvent addition.

831} The effect of rate and Rald thme of m--miﬁé‘&m addition onthe precipitativn of

disseide choling sall wa sxamined, The resctions were carsied oat o 300 mg soale in

these vlmnes of prisany solvent and 14 volomes of MTRE (THF sad 2-MeTHE o 13

volune rafie (MeUNY. Addition of the co-solvent was mads dropwise in doe porton for

Erstry ¥, svad for Botries 2 and 3 the sossndvent was added ot rate of | ;i3 minetes Ry

3 totad hold tehe of 140 minates e the sddition of 7 ml. The resulis, preseated & Table

1R, Indisate ot optimom precipiistion of dazoxide choline salt was solfeved by the

addiion of MTHE with 20 minuis hold times & between additions By THE or LRSTHE

{enivies B3)

Tabls 13, Optmizstion of Rﬁie §3‘§ %Q*&@h’@ﬁt m&&simsx

Eatry | Suivent | Held Tone | Addition Rate | ¥ieln (9% FE—
: {ﬂnm} b ;
§ 931
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SR N VT A 5T S | &

TR RHieTHE | 14 BT 56 R

s

' ',;& The nmfémfmsx} .3;’,;{3}>

Sompleaof i%%:: éiw@:{m‘idﬁ choling salt @ra;;at\a{if in §H§? snd MIBE {Hriex 1) ware

drisd under vacuum at 40 °C for various durstions oo soaadl sode (100 mgd. The stdy

wis then sary 3«‘3»3 out o 3 g scale (Eotry Sy at 30 70 for eight hoes wader vacunm g shoow

raprodunth ?s;}z an via:sfu-\ acale, The results are prosented tn Table 1L Analyses of the

samples of ";‘a ble 3 by YH NME, XEPD, and HPLC indivated thaeelevared torperatares

and K‘rﬁ&)ni"&(ﬁ xirvmsg s i not degrads the compound or affec the form of the

Lotipeiineh

Tabls 18, "ﬁmrm;ﬁ Stability ‘@wﬁv
Eay | **mm’inmﬁ T Hmethy ] OVL | Polymormphis
Lo T : L OCTHIAMTEE) Frsny
LSS TS O | {pprm}
R RT H 12 NS 7YV R i &
3 T 55 STHTEG B
""" §T a R TEreET B
P 30 A3 TSRS B
g 30 ) TR1/300 8

4338 Devowtraticnof 38 Scale syuberiy of Bivcoxide Tholine
Swltin THE,
aan i”s*zs‘:: prepavation of e dlasoxide oholing sdlt was varisd ot I8 8 blnare-
soivant gy ktssfm of THE snd MTRE with a ratis of DT (solventico-sotventy volumes and

covling & {}«i\t *C for two fesers with stisdng. A demenstration ran for the lsvge seale

production mi’}im‘tm the modified proceduee way varviod out an 50 geenls. Divsoxide (5 3

grasahat {f)“ A0Y suspension U THE {140 mL) was trasted with ohadine hysroside { 43
solutisn in E‘sfﬁgmf{,, o e:s:;zzw} added {3 mldating over 30 numtes. The roxulting solution
was stirved for 30 minutes, fullowsd by cooling to 52 *C for the sddition of MTRE (14

vody over 43 minutes. On addition of Swn volumes of eo-solvent precipitation waa
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3.

cbserved, 7 e el shavy was then slfowsd te onol naturally t anbisd lemperature

foltowed by further cooling to G-3 20 with ae tosfwater hath and an additional ¥ b
stirring. The %;wt:z::iig;ixtaﬁﬁf wak teainted by vaoaT flration and e Siter cake slosad with
e skl M“i*}ié“« {50 mL) and dried wuder vaouum ) room femperaturs for 12 bouss,
QY1 analysis ‘iﬂﬁﬁ.‘éﬁtﬁs& that THE hevsls wars sbhove the serorunsaded ICH gusdelines
{798y prn) and the materiad was retrned o the oven ot 3070 for sight hows w give
Slazonids s::hxms ine salt [TOHT g, 97% weld, $7% praeity AUCT a2 whits crystaliine soid.
Analysex by T ONMR, KRED, snd BPLO were conaistent with e assigned strpctarg of

Form B while msintaining & bigh parity with gosd yiald

#3375 Remonairaiion of g Scale spnthesis of Digvexide Choltng
 Baltin 2MeTHF,
03341 ASOwglevelsyathesis was duplicated in Qm‘}@‘iai}i%*’miﬁ% as an slternative 16
THFMTBE for the large sonle procduction of the dlasoxide choline sslt describad above

Ner Ivsues oF foncerny arose durtng the reaction ot than n:smpima dissolution was not
achieved aﬁezs addition of the chaline hydroxide. A white prexipitate Tooned after
aidittion of ﬁ‘m cosaolvent, which way tsolated vig vacuum filivation awl dried under
vagaam st v;§uf‘“<f:: for sipht hours to give divsoxide choline salt [71.51 & 078 visldlas g
white orpsialline solid, Analyaes By 31, XRPD, and HFLE were consisient with the
axsigned stridture and Form B OV sualvals showed 2-MeTHE and MTBRE levels of 123
amd ey poeny respechively, which wers helw dha 10 gradelipes,

<

388 30 Scale suhesiy of Dissoxide Chotine Saltin THE

{0838} L'srg{“: soale propreation of the dissoxide chaoline salt was sardled outin g

Sinary-sobvent systors of THE and MTEE with o vatio of 14,7 {vi) volumes, Diszoxide

Ay hoy (83X L“s suapernatm In THE (F45 ml) v trosted with choline hydroxide aaa
A5% soluiin m MeOH (1.0 sy added cver 30 wminptes. The resalting edution was
gtirved for 30 humutes, fllowed by cooling to 2 fur the addition of MTRE {14 vali
sver-48 minutes  On addition of twe vohunss of vo-solvent, g}mﬁzmtatmn wah aheerved
The respliont shry was then allowsd 35 ool natargdly o ambisd tempreaturs fllowesd
Ty cooting to 05 O with an foefwater bath, The precipiiste was isoluted by vacuun
Hltration, snd the Rlter cake rased with foe cold MTRE {approxinately 250 WLy and

dried under vacuim ab 3000 for 38 hours io give discexide choline sall (35028 &, 97.7%
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vieldy s 1 white srvstalline solid, Analyses by 5 DIMR, XERD, and HPLO wers:
govestyiont with the assigred strovture of Pram Bowhile sudntaining o high puddy with

good wield,

=

: L3280 2oy Sonle Svuthesis of Dissoside Chaline Salt in THE

0838l A 1240 reaction Hlash was dherped with L0 ke dissoxide and S.O0L THE watht

stirring and heating to 535390 Choline hydroxide {4536 sclufitn in methanol, 3.32 L) way

added dropwize o this rencton mixturs vver shout 2.5 e with atfering,. The loniperature.

wax m&mmmn\:«d 060 & 550 After addition of choling hydroxide, stivving was continued

for show 30 mx;m., The renction nuxiurs was shrifisd by inding 10 micron Bliration opon
transfir o o AL resction Taak pre-charged with 3Lopra-fltered THE, into which was
addad 10-L pro-filtered MTRE dropwise. This resction mixiues was transferrad to
anoiber Hagk “which was then sharged with s additional 3L ys\*f:«fsim?m MTBE
drapwise, ws*h aciustmsnt of Senporsiors 1005 00 and stlrving for shout 3 e Dineoxids
choline salt was recoversd By vaoan Sliration to affed 2,798 kg (4% diasoxide

choline salt (8%, HPLO iyl condimed by YHONMR, IR, and LIV Visible analysis

i Praparaiion isﬁfé‘z-is 'ﬁ.{&?;iiéﬁéfigi?f '.?’.iiél’;&sﬁ;?mzf&}&mﬁ.ﬁs’{mzmiwsg‘ﬁmz3‘5{ droxide

[0537]  The haxamsthyl becmethslens ammentom salt of diazoxide was prepaved by

dissolving 50 g of dlazoxide v apivoximately 7.5 mb methnd sthyl Kotone IMERY. The

o (

disroxideRIER solution win heated &8 790 onan mi il shaker to onsure dissudubiva,

Tothe s.s:shs\:io‘gz. way added spprosimaiely 20 7mi of DM hexamelingd koxamethylons
armaninn ypdroxide schation {1 modar squivalont) and the solution was stived at 75°C
T an addittonal 1 ninutes and thes fosled 1o room temparatore at the raly of 30,

The sobvent was removed wader reduced prosvuns; and the sobid was drind o voone at

2.3 Fathere o Gdigin Sults of Divsaxide and derivatives

SR8 Fathee we Obtain Salts from AlkaR Mew! Hydvoxides

38 {ﬁ,ﬁ.f atent Number 2,888,573 (“the *57% patesd™) desoribes the synthesis of
shasaxide mvm SRIS i aueous of non-agneony solution in the presence of an afkalt
mstal alkonide, Acsording to the "373 Fatent, flazonide can he dssolved i an alkall

mstal solution, and the salt obtained vpon svaporation. Also deseribed fe s method o

13
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1 From non-sgusous modia wherein diazoxide and sodinm mathaxide are

dissedved i antypdrons suthanol and e selvent is evapieated ko ohisin the sodium salt

of diaoxide gy a white selid,

H83ny é&i&mﬁzpﬁs wers made to propare o diazoride salt om alkali snenl hvdroxides

By the prsthod desoribed fnthe “373 patent. Sali prepantion was cerisd culin sguaons
media by thevolding Macoxide in s basio solution 1M NaOH, Sllowed by evaporation of
the sebvant, ‘x sedid weas obtsined and analysed by XRPDY (4R Powder Diffeavtion)
and NME. Howeser, this analysts confinmed that the solid obtuined weas the dlazoside

starting material and not a sal

ST Salt proparation wis carvied ot i nho-agiistny media by dissolving dazoxide
: , e : , ¥e 1 dinz
i arhvdrovs methoaiel in the pravence of sither sodiony methoxide or potassinm

msthoxie and stirving the mixtore 81 80°C for 15 minates. The misture was then sooled

1o roow temperatirs while stimed, - After sppronimstely two hours, 4 solid was recovered,

inslated by ﬁigmtfi{xm and sdrisd iovsoue, Analysis by XRPLD confirmed that the solid

obtained was the diasoxide starting rosterial sod nat a salt,

t

$E3 Preparciton of Salts in Methonel sr Ethael docording to the 373

FEERE 3 The proparation of dingoxide selts i mothano! sad ethanol wis sitergied

ushng 22 diffetent copnter-tony soeoeding 10 the nisthods described by ths *573 Patent,

Por sxampls 20 mg of dlazoxids wax dissolved in S ml of ethanol and stivred and heated.

o onsure dissolution of the dissoxide. T the stivved solution way added approximay 1
woolar egpivalenis of sodiom msthoxide. The sulutiog was stirred Ry spprogimately 10+

15 venntes ot 0°C, aud voaled 10 whun emperatuse for sppronimately 2 howrs, The

roruliing solid precipitate was onncentrated under 8 nitsogen stresm, and collected by
flteation, ’ﬁa product ws dried in varue snd analyved by XRPFD. &sshoven in Figure-
15, X8RP of ém sotids calented ?mm the sedium nethoxide sxporisant, (a8 wetl as the
solidy sollacted from the potassin wwethoride sxperimont, which was mn under similar
cunditionyd, tevealed that the solid sean the dlaoxide starting material and that e sodiom
by polaesinn salt was prepared. Tn Pigure 13, {2) is the XRPIY peltern of free form

Hazoxids, (b s the XRPD pattern of the product of potassium methonide in methanol,

and i e e XRPLY patton of the produst of sedium medwaids in methanol,

123
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L e Although st wishing to be bogad by any & t s helbnved St e - posnible

szﬁ»:p%maiis:ss} For the failre o soiazenuide aalts ‘hy the methody of the '573 Paten
X

{i.a, in the presencs of alogholy, &g, methanol or sthanol}, is that the slovhol may bavs
an affet ou the stability of the alkali salty of diazeide, "This was supporiad by UV

S

specirosoopy ansbysix of alkell saliv of diszoide {sodiam and potsssivnd. Roth the

sodium and podassiumn salte of disvoxide wave synthesized by restting diszenide with
WaH or ROH B MEX. Blomental analysiz, NMR and XRPD confivensd thet the sultx

sroreiniads.

v

S ;gm dissatution of the sodivm or the potmsiom salt ju scotonitely, the LW

spaginan ams;: 2 shill intd the vedregion Q;i‘ i}sis ;s;msﬁ;‘:\fs:z for the &1w,x_'t:ﬁazz

‘pproxhusteh

the potaesiam "am v&t*sﬁn‘a‘ﬁ saly §S§§'@ Figwre ‘1}» 8§ nm% L t%aece »aiz\ pan im stabiiiesd dn
aguenny w}umm by slovating the pHto above B0 A siinilar shift in the absaplion
st ad p\h 8.0 1 measursd wsing UV SpeelrRenapy. Subwequent adhstment of the

pH from greater than 840 ta loss than 8.3 renults in e hydrolysls oF the salt as measursd

Ty the reveveny of the UV aheorption patiern of the dissoxide free base {vee Figoe 2y In

QOIS W mx the sodium or the potassiun salt s dissedved 1o wethansl, the UV

o~

speatvuss of Lm satt way ideutionl to fhat of the diavonide s starbing mntanal, feve Pigloe 33

IR S Huws‘xs'i?s demonstrate that using micthanoel as the sodvent i Incompatible

with the synthesiz of slkall saits of Sazoxnide. I addition, the results show th f‘s&}m&m

of sy stkali ny rosd salt of diazoxide {or sy other salt) in the pressnce of an alvohol, suy

ax mmethanal §.‘:‘§a3g' not b possible,

)
A IR Fatlure to Obtain Sl from Aoidic Cowster fons
fS48) Bl formation with disvoxide was slao stompred using soidie sourder-dtay

example, hydrochieds soid, malele acid, sultfonie acid, phosphoris scid,
Sandin actd, am:;m avid, cltrie acid, luctie sedd, tartavie stid, madonie said,
methunexutfonis aeid, sthanesulfonts woid, benzanesnlfonic ach, p-toduenemdfonio and,
oyvelohexylenifunie aoid, fimaric acid, beneoiy seid, wndesylanic soid, salieylic aoid and

guinio auid, Mowesver, no sslt formation way idwerved Tor ay 908 by sny solvent,
H

3%
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jusgsy Fir exsunple, 100 mgof &iéﬁﬁxﬁﬁﬁ was Hesadved in 3 ml {;:fsxg:"«m::m wysd
heatsd to 35°C. To g stirred sohation was wddsd sgpaimately .65 molar sguidvalants of
HUL The rosction mikhes was alowed t and troom tewmpavatie for spprosimately 3
hours, with se precipitation oheerved, Sobvent way removed & owsese, The resalting
solid way ‘m&iv rad By XRPD, and the ohaerved XRPD pattarn way vonsistend with the
fros form \ira‘ oxide stasting muateriad, In sl caves, the attempied xyethesis of diasoxids

salts Browm %SI&Q way prnuecsesibl sl solventy sitempted,

1{% Proparation of Selty of Compownds of Bormdae FLVHT
R 3‘%{&*«»@%}?@&&@ saltof Faninn-$aaeind-1 - hansoibiadianing- 1, disdde
propevsd disselving approxinately 300 sy {14 mmol} in 43 wl acctoniteile. The
mixbare i heated o approximately 7890 and stirred for 30 mine To the stivsad solutiony,
sppeoximately 1 melar squivelent of BO is added drapeise, and stivred for
ap;:smmmaiﬁ:} I minar 780, The mixture iy voaled to rovm feanporiture mwd the

solvent is removed ander reduced prossure, afftnding thy chlotide salt ok 8 solid

FBS48Y Thy sodius salt of Banipo-dmothyl- L2 0 banrothiadissine I adionide iy

prepared dissolving spproximately 300 mg (14 numol} o 45 L soctondinily. The

DIXTE {8 %m&ra o apprasimasly TEC and stined for 30 s To the stirved solationg
approsims dely 1 molar squivalent of Na(iH s added dropwiss, and stivred Rop
spproxinate 36 win aE TS0 The mixture is vooled 1o roum tomperaturs aud he

swdvent §s venived onder reduced prassore, affording the sodites salt a8 solid,

g
J Chevovterization of Fropased Razoside Salis

{05497 Symthosis of the desived salts wan confirmed by XoRay Powder Diffraction

{XRPDY UV-Vis spentroscopy, snd NMB. Al specirs were compared with the spestea of

the fres fury dissonicde (Lo, not & salf), Differential seanning calorimetry (DS, thermal
sravisestrie analysis {TGAY FYTR (P trangfon infraved spectrascopy), NMR, U=

vis spetroyeopy and moisture sorption asadyels wire alse performed!

REFE mg*w*;;:«wrtfm Frpeedires
fossgy 53??\&,« anabvely wers conducted with &  Mettler 832 DRC, by meanuwring the
smount of gy arg\‘; refeased by a sarmple as the sanple was heated fom 30°C to betwesn
300-300°C at avateof 0 ChAnin. Typioal sppiivatinns of DEC analysis fnclude

3
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determination ofimelting poind tompershae and the hest of melting; messuremant of e
slass ransition onaparshve) owing aod orystaliization stodiss; snd identification of phass

trassformationg.

S8 TOAmenvurements were sondusted with @ Mettler 851 BDTATGA, by
nieasuring wétght loeras & function of inersesing fomperatureg, asthe samples wors heated

Froorn 30°C bo FI0°C st g rave of 109G

fmon. The TOA can be used to snabyre desbsorption
and. §t§{3§§'€3‘2¥§3§?§_§§ﬁ ot behavior, charsoterise oxidation behavior, sat ‘bammnt or conditioning

parameters tomperatursTany steftime), and determing chamicel comiposition,

P KRFPD sovrles were analyezad with o Shimedis XRIG000 system, ustngs Tu
Hg 980 KV, 40 maA Noray tube. The divergenes and scatter slits were 1 ,_{:;'{; deg, and the
recabving shit was .30 mun. Sanmples were continnonsly scanned at's fange of 3,00458.0

dog, with » step size of 004 dep., ot o scan rate of 2 depfmin,
33 ;

jassdy Founay Transfonn nfrarsd Spestrostopy winymeasared with g Themios-

Wiceles 4 aiiar 37 T with u Sanart Baduranes Abtenuated Total Kxﬁmmm {ATRY

attachysent {Iamwwas& samples were anslyzed, with correstions for hackground notse

being wmade. Using e IR spectrun, chemical bonds and the motecular steactues of
srganie t.‘o:mysmmsis st be aeniified. Avtonusted totsl reflectanos {ATR) alloves for the

analysiz ol thin flmg, organte snd inorgante, iy avsas pe small ay 1018 wierons.

Magnotic Rusunmiog (NMR) was pecformed with 2 400 M¥z Brker

FSRE N:z.}tt&emr
Avance with & 4y CFMAS X prode. Avguisition of 5 NME speotva wers
performed by tiikms& betwsan 510 my of the aemple, divsolved in apprésimataly 878 mb
of TMEO-dy ! Sm&*ctm were avsprived with sither 195 or 33 seans, using apolse delay of 1.0
se¢, witha o ;zsm {300} padse wigdthe

:

U ¥ speetroscopy wa performed with 8 Perkin-Blner Lantbda 25

spectrometer: | Sanplee were dissolved in acotonitrile, watsr snd » builer gystem havinga
%R

pH bhotwesn S8 and 10 Speotrs were aoquined beits&m 1 340 and 180w, wstng e ¥ ow

path length with Backgronnd omraction,

586} Floisture Sorptiony Analvsis was performud with 8 Hiden 1G4 sorp Modsture

Sorplion athwnent, Samples weve Brst deind ab 19 relative huormddity ot 2570 satil an
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prpailihrinm weight was veached, or for & nraximnm ‘;;wf‘si hours. Samplss wers then
wé\}ji;a‘i&;ii ty ¢ a'xz sonthermal {ES"’*i*} stam from 10 808 relutive hovuldity B steps of 10%.
5 deris ey i}i 5.; hours. Following &hﬂ:@:’pts an. & <§ew3 ption sean Som 8% welative

buamidity (2t 28°C 1 was runtin stepy ol ~30%, again ,;mesiw s vt o § by Ry

the samiples 1 squilibrate. The redpulting samples alter desprption were defed at 80°C fio

Dl hrs r:wf:% anslyzed by XEPD:

& ;’i Free Form Digroyide Chpacterization

jossTy The free form of diazoxide was chaaolarized by XEPL, differsntind sespning

) m‘iméiﬁv {ﬁ&ﬁ} thermal gravimetric analveiy g”’“i‘ﬁc&} snteturs \’m‘g\wm B h‘\*‘i\\k

form vgixawuxs,éa: i hs gw crystilling, 4% shown §:w e AR?Q pattern, {Sex Figare $al).

The D8O shows 8 lorge endothonmic svent st 330°C, and TGA shows that the fres form

of havoxide i anhydrous, whers diasoide shows no wel bt foss below 200

weight loss of paly 0.0% bedow 3308 Aoistine abeovption of the free fhom tissonide

showey the msdedial wbe non-hygroscope. Absorption of water by dazonide was testad

At hatwoen - 0% redative hranidity (RH) ot 235
(04 wihon fsﬁ* ’&ﬁ sl 020 Wi A 0% RHL Ths molesude dovs not frrm v stable
hydrate, a8 shs:}wsz b the fack of Uhypsterssis diwing desorption. Additionslly, the XRPD
patteny for the diszexide befors and  adter absurpiion of witey indicate the sne ervntatiing

10588) LIVl spenirosuopy mesuraments taken of the free form Husoxide in nootral’

AQHEOUS Jss:sﬁti_tmn-ahaw s Reviay ot sppronimately 268 mns In sostontrile, the Remax was
68 o, ﬁ&man strating & small sobvatochramic slifl, Ay shown in Figwe 3, as g
meresset the “*mas\ alse inorgasad fhon approxbnatsdy 263 v o approximately I8 o,

due o ¢ change i the clectronics of the malsde.

¥
JORSST Btudies were also conducted to svaluate the Hkslhoad fiv somversion and
depradation snder thermal strese. Semples wers heated in a closed enviranment,
3 g e N A 2 R ¥ 3
protsated imm Hght, 8l 6070 S approsdvutely B days. The diavesids showsd po

SOTTVRIstm W @(:‘&I’&&&ﬁﬁﬂ a7 ‘5’3&3& or 1 davs. Diszoxide samplss wars foand 1o be

&, sif,ggas,s-“x_mgv.a%s&m won o appron ximnately

Ex. 2002-0535



WO HOTARIEN FOTAURMOGHETY

[8860]  SHury studies 1o determine propansity of iter-covirsicn of the solid form

ware fondiy red oot the fon Torrn dinsoxnide ot room fperatuey, b the absanes of Bght

using water, tsoprapy! aloohol, dichloromethine snd tolosas. Appmmmm RS (i
the fres-form fﬁm soxide was stred for 14 days: Analysix by XEPD, D8O sl HPLC
were m_sm;;gm‘i with the starting material, indicating that the free B of deexide did

it convert 1 altvoale crvstal fems,

&

:&3 Chargotaivaiion of Sod

Y Sodiun Dasexide Salt
sl The XRPD pattern of the sodhan salt of dlazoxide was wadyeed, showing e
mgterial fo be erystalling, {See Figure 4@ The DR snalvsis rovealed w major
exothormic ovent sUERIRN Swall angitions olow 400°C are HKely due ty sumpls
biparfections,. TGA wrtysis showed walght loss of G296 sud D03% bslow 120°C,

which may b the result of hound solvent, Moixture: sheprption perfmed fom - 808

N e § = s '\ o .
relative kxs@nm;;ty.\ RSN ghowed the material 1o b hygrossonio as the samipls
deliauesced a§§3§} Yo refative tnamidity! The sample shsorbed 3 (3 w35 of water sl £
R, and 6.5 wt G wvater gt 80% REL Hystorosts way cheerved upon desorption &t 85 and
5

e

25 KH, mi;%;ga*um possibie hyzifam formation, {Posaibls hpdrate Srmation was noted,

although the smount of witter abgorhed was legs than 8.3 ameded THNME showad s

chemical shift in the aranate snd mathy! rexonantes of the sodivan salt, 8y sxpeoied dos
o changes o the anionstic fpstem. BeePigore § showing NME speatris R the frow
form of disvogide (Rand the sodivy salt of diazoxide (©) PTIR showed sxpocted

changes for the sodium salt

i

i

;.
RS R Rlementad wialysis of the salt Sndioated that theosalt way Bumad i a rativ of

72

appraximately ¢ 111, with the perteniags of sndiven belng sb ghtly low (appoximatsly
3445} Tius doficiency may be due to raaivix offeots, a8 NMR indicated the saple had &

edutheelv d *.ﬁi purity:

if§§§3§ {.3'%? i messuranients i voutral aqueous alutinn show 8 Musx of
a}:@pmmrsz’ataiy 27T o (See Figure 1) This value is slightly bighey fhan fres forn
Sashaids {"a% A I acotonitrite; this Amax o the sodiam salt exhifds 1
solvatochvonic shift e sppreRimately 286 nwm. {Bew Figure 3 An fnorease inthe pl of
the solution iy sxpected to pradicea bathochromis shilt from approsimetely 765 nm to

spproximately 280 nnt

38
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N :
{oRa4} Solubility megnwements performed st pH 2, 7, and 12 fo Hondd phosphate

buaflie wt mem terrpErating showad solubility of the sodium salt of dlazoxide to be 130

mgml 181 il and 43,8 mgiml, respectively,

jusasy Form aonversion sod degradation under thesmal stroge ware sondusted as
desorited for the fres fom dasoxide salt sod showed the salt had Hittde propensity to

\

shange form or degrade over 8 patiod of 14 davs. ‘?;smnariv shirry studies were

e,

wonsicted 38 described for the froe form dazonide fo nheptane, dichloromethans and
et v the XRPD
patteny for the sodiom salt of diazoride, {b) iv the XRPD putten for the sodiur selt after

tolnens showed no propenaity of inter-conversion. See Fige &, whe

the sturey study, and 49 the XRPD of the freo fonm of diazoside.

S, Charaegerizaiion g;’ "Eotassion Disspxide Sal
{3568} Tiie- XEPD pattern for the mmﬁsium salt of diazondds was snalyesd, showing

t%m siatesial ﬁu he orvsiallbe. (Sos Figure 4ih) B T hee TS anals vals revealed o maio

-exsytherrsid evamsvai T8 and 30 (Bew Figure 73 Small sralotheryny are Iikely da}&} 0
sanple Bapurities of the prosence o solvest. TOA snalisis showed wiight loss of 7.7%

Below 2308, w&z&*"* v ay be the result of medetuns oO’f}"t? on. {See Figure &) Theoratioal

Yoo

veaight foss wr & monchyvdrate of the dilazoxids sali s Motsiure abgorpian

serformed from 8- 0% relative humidity at 35°C showad the material fo be hygrossopic

s the samiple ¥ Peligaesced st S0%rsistive hunddity, showeing 3 8.3 with water, The

samnple absorbed 5.4 wite of witer at 0% RH, Hystersels was obssrvsd upon desorption,

however the material was ai'@m;*mixmﬁ 0 b w hamthoadrste from Q- 30% Rt and »
y iR - - § A I " e T .
monahytirate i}‘é}m IF T3 RE, XRPD Bllowing the desorpion sadyely indivated that

the sample bad o z‘xéz-wi 1o an atternate orestaliine forpy 'H NMR showed & cherndsst

shifl in the ardmatic and methyd resonances of the sodium sali 1o ay sxpectad due to changes

i the avomatic system, (3o Figure 5 shinwing spectrom of the fre form dimzoxide ()
and the ?aﬁ\smss salt of dingoxide (). FYIR showed expeoted changes for ihe

g’miﬁtgs?mm mﬁi
" 1

se Eidmental anglysis of the'potossinn salt fudicste that the saltwas ouelin g
ratio of approximstely 11, weith the peroontsge of potasdom being shightly Jow

{(aprroximmtaly Lo%Y This deficionsy may by ddue ty mateix aiforty, ae NMRE fndiontad

the semphs had @ relatively high pathiy,

31
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HEaR]  UVesinmesserseads of the poliasion Siazeavide salt in nonteal sguiomn
solution Show & Ny of sppronitaately 265 nm, which s sprivalent to the dissoxdide free

formt Ngee 1808 Fipgare 1 I acctowitrile, the Mg of the potassiom sait exhibita g
2 R , B :

sobvatochromio shift to spproxinatedy 396 wn. (See Figive 31 The potasshum selt wax

uged e il ﬁm:smdnm} stuchy snd showed that incressing the pH of the solution resulied

e bm‘n\n.hmmi sl of (e Ry Trom approximately 265 am 1o sprroxinately 280 nn

FhsaN wiu&ﬁm’ TSNS per formed st pH & Vo 1238 10 mM phosphate
Bufferat m@;m tomperatus showed solubility of the sodivm salt of dlazonide to he 3.9
mhnl, 144 mgdnl and 430 mgfml, reepctivady. The potasshen salf displayed greats

solubility thay the foe form diazoxidy, and demonstrated simitar solobiBity o the smltum

Sazoside it The XEPD pattern of golids obtained sfler the solubility analysls fndivatsd

that the gxﬁass st salt bad changed basl to the Thee Torm dazokidy vistenial
{0878 Bropensity for form conversion snd dege adation under thermal afrdss wine
conduetsd ax desoribad for the free Sem diszoxide salt. The XRPD pattern of the senple

S

after 7 and 18 dn}*»‘a showed unique peaks, 883 nmyam@ with the potassinm salt sedting

waaterind. Analvsis by DEC aller 14 days alos shnwed unigus poaks a5 walls Using s
Z
: gmasﬁmﬁ grea perount sesay, HPLO $id nat shinw sy signifivant degradation of the

prisssiom salt

JUNTI %iiu%w tuclive were conduoted sy deserthed for the Soe forn Sacoxide o
heptats, eimh;mmmﬂmm& and fohnsane showad no proponsity of inter-anvarsion. XRPD
artalysis of saviples after ¥oand 14 days showed unigoe ponks siendlar o thove oheerved
with the therm \ii‘ strevs study. Bee Flguwre 9, whevetn (2 iz the XRPFD pattern of the
phtiaviunrsall O’f dinzoxide, ) i e NBPD pritors of the povtasstom salt of dlasodde
after the shury study in tolosne, el (o) the XRPD patizey of the g‘xmawsum anlt adter 14
(iﬁ}‘h of the slorey stdy by tohusnes Analysis by DRO afler 19 days slse showsed onigus
praks av compared with the sterting material. HPLC velng a gradiod svea pereett ageay

i rot show any significant degradation slter the stady,

stian of Choling f¥azoside Salt

?iﬁ:??:f{_ The NRPD sotieon of the choline salt of disn

sxide was snnlyeed, showing the

paterial o be orystaling. (Seo Figurs 10051 The DEC sualysis rovealad amador
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sxsthermic ovente 8t 170 Bee Figure 11 A sinaller endotharmic event was seen af
11990 and 18 Bikely due to sample tmparities o the preseace of residoal solvent, TQA
snalyriy showsd seeipht loey of0.8%6 betwern 100 snd 140°C, which reay be the result ol
restdun! solvehts. {(Sse Flgurs 13 Molsties sbsorption performed fram 8- B0% relative
Tnidity st 25°0 showsd the materiad to be Brgsosoopie sy the semple sbeorbed over
8% gt 8O mh&t v hnmiditys and deliquosced st S0% REL Hysloreds was not observed
upe ‘iemv-wmzzsx indicating the chaline salt doss not S a stable hydrate. The XRPD
patiern Rllowing the dezorpticn anulvets indivated that the sample had changed to wy
alternate orystalline form during the hydration xnd subreguent desor pticn. (Ros Figore 13
{L}‘ T NNR v comaiatent with & 131 molw ratio of dasnkids to oounterdon, and had
iht: expoctad differences by the chensioal skl of the sromatic and metind FOSORUBONE, /Y
sxpaetad due to thie Sl dny e Josal snvivenment of the sromatic w&em due 1o the

progenos of tmr chnline coumer-ion. {Seo Figare 14 B ¥ TIR showed sapaoied vhanges

for the che hmf: salt, ik to those aeen with the sodiven and potassium salis
. t B - N
19873 Blementa] snalysiy of the choling salt indivated et the sddtwan & v fn a

sutio of spprosimately 111, This is consistent with the "M NME,

GR74] UVevis monsuroment fsfﬁze -s‘héi ine dhazoxide sait in m;ssma; ﬁqum solntion

ﬁsaﬁn‘} of ‘tsﬁ' I osostoniteile, the }m‘ afthe choling walt eﬁ%ﬁ}im mivammmmae
shift 1o approximately 296 nr, which i consiatent with the sodium s potassien

diezoxide salty: The potmasiom saltveas vend i a pil dependency study and showed that
mersasing the pffi of the salutio resalted in & hathochvomin shifl of the R Homm
approsamnately ,3‘ Y o b appronimately 280 wen
}

WEYS] Solulniity messureroonts performed at pH X 7, sad 12 fn 10 mM phosphate
buffer stroon: temperstare showed sohubility of the sedbony salt of dlazoxide I ba 882
mgﬁmf,, 1.5 5 mpfeds ped grester than 303 mpiml, respectively. The choline salt
dixplayed greater soloblity than the fee fvm dissoxide after being sitowed to squilibrate
fur 12 houwrs: The KR pattern of the selids obteined sfier the sntubility snalyals {at pH

2and T only) indioated that the choline sult bad chavged bak to the fhee formo diazenide

materiak
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08761 Propensity of fhe choling salt for forn convarsion sad degradation umdsy
tharmal sthese wars sonducted s devoribed for e B forn diaroxide salt, XRPD

anabyaiy of the saple after 7 wnd 14 dave showed an XRPO patiern consistent with the

shrting roaterial, s well as the pressnce of sddiionsl unigue peuks, - (More unigue peaks
WD prosant aﬁar 14 daye then after 7 daysd. Analysis by DEC after 14 days did nos
show any é:ﬁigrﬁﬁ oy difference, with 2 sall endotherm at 117°0 and = large sndotherm
A 18R (el BSQ showed endothorms at 118°0 sad & davge endothens & 16T
Using % gradiont ared porcent atesy, HPLO did not dhow sy s @";:i}ﬁfsﬁ? depradation of
the choling salt

B

| Sharry tedins eers conducted sy daeeribed B the e Bom dlasoxide in
wheptane, ﬁzshiﬂmme&% anse snd tohiene showed no propensity of inferwonverston,

KRPD sndysiz of saniples afier 7 sad 14 days Sha’weﬁsiim&ai assooiated with the sixcting

material, with sdditional wndgue peaks prosest, (Ses Piguee 13 {0 The XRPD patternof

sharry study Sﬁ}s&i@i@& Ao nehopans showed stgnals aestsiated with the staring material,
sy well sy athee additional unigue signals, The XRPD pattern of slurry sanipley frons
dighioromerbane and toluems were conistord with sproten obtaingd after the thermst
‘ismﬁi%es and the moistare sarption soalysis. Analysis by DISC after 14 davs tovested g

! : % . § N ;. : oy ¢ o S AL o :
sl endothem at 10950, and s major sndotherms st 167°C, HPFLL using » grastient aren.

peveent sesay did not show any st ficant depradation afier the stady,

§8 Chenoterivayon of Diavoexide Solt o' fam ws@n*ﬁ }’*s?i‘aﬁ?s??ﬁ e

Demonton Bidroside (REDADRS
JSTEL The XRPD pattom of the HHDATUH salt of & famnxd e was ansdyvaed, showing
tha matenial to be s drystslline solid (Seoo Figure LHN. :Txmg,mt‘imi ot the 'H NMR.
spectra was consistent seith @ 211 molar ratio o8 diazexide fo counter-ion {whersi the
HHDADH cowmar-don s divalent), snd had the sepected differsness i the chemical shd®
of the womatic and methy! resonancss doe 1o the change in fhe local eavironment of the
aromatic systom due o the prosenee of the sholine crunter-ton. {See Figure 14 The
>\N sy ¥ tha HHDADE diveoxide ¢ :a&i. o acstonitile msaered by UVovis iy 298 van, which

v consistent with the soditn, potaasiom and choling dlazoxide salte
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(STl A sununary of the charactsrization of the Hve Torm dinzoidesnd the

. 3 3 ’A;A P N SR LA . oA ¢ . < v 2 X
potdssimm, sedbay, choling and hovametlind hovemethylsns Banmmoeniom edroxide salty
of dazoxide sre prosested i Tabls 14,

Table 4 Summary of Characterieativa and Solubdlity for Blaroxide snd Salix

CChntine
Cfinwexide
ional

Sodisg
diszegide salt

Test Potassiums

| Free form
‘ digranide sl

BRDADR |

LXRED CEYE e srystaling eryvuaiiine oyvatailing N

DFTIR  leonsivent Deomnsistent consistant | congistent

! Single RET
axolmrm endotharms
ahove JROCC 1 halowe 300

RS widhple
¥ suditherms badaw

3oeeg

| single
endotierm at
FEE LR

g

Lo ssgueeims PR P 37 am ; .
asetaniily F848 P3G 1 289G nme

i ot FF {momohydrate 1% <1

Molsture | none detigneseet ~ st ] deliguessent § NG

Serption | Byarosoopie hemtfronsioideate | polomial i\
: 1 he hysteresig

levetonoeiv

| , Bonibydais
{ Solubility |
PHIR
HTE
L1

8.9 mgimk FRG mpml
- Y44 mghml I8 wals
ARG mndml SAameinds

¢4 mgfal
1008 el
4.3 mpfmL

B Additional sohdiliy studiss wers condueted for dinzogide free base form angd
dinzpxide choline saly, oy reported in Table 18, Baoch determination was varied outin
duplizate, shurying sach sample ina 10 mM phosplate buffor soluton, pH 7.00.
Duphicste senplex were then Hirsted o pH 7.0 ind pH 8.8 vsing & 8.1 N phosphorie said

solution, fulfowsd by stivving for 1 8h at aonbiont tomperaturs, After tas tme ol samples
weers canteifiged, wnd the supernaiant vwax Shated with rcddle phase (MeON Witer ),
Solobility was thew abteined ushig & salibration crve for dissoxide by HPLC analysis.

I Tabde 15, e torm “Dissoxide, Bee Hiun” refers fioihe Froe bass of diavoxidey the Yo

“CHazoxide, choting salt™ is the choline salt of diasoxide sx deseribed hevels; the terny
“Phesoxide, choliue salt, sulled™ refors o the choline vl of digzoxide which hag bown
raitled by wethods desoribed hursin, Table 13 shows thatin K phosphate baifer,
p¥ 7 and wal tivaion with &M phospteric acid to a pH of about &8 to B8, solobility

15 natably suppresaed compared fo solobility ® pH 1011, Fusthermore, the diazoride

IR
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choling salis were fornd to have incrensed solubility Whes sompared to the paresd fres

bage,

¥

. oot s i ‘& ¥ ¥ > S i'N i .
Tabls 18 Swmmary of Sulubility for Dlvocide snd Dingoxide Choline Saly,

R

HikE Y

Sutnple

3

- Smmple
- ieunt

{mg)

Phosphats |

buffer
s
{al}

i
FLPO,
{aala}

T pH after |
Titraion |

with
$.IM
Haly

el
aftar
i8h

sherey

Solubility |

gL}

Diasoxide,
frus forn,

3

4023

8t

ok

5.8

&80

DHazoxnide
Tree form

wa

330

3
145
P

Dinzexids,

herbine suit

AN

S et

745

Diazenide,
cholinge salt

b
3y
o

O

o
L
fn? k3

832

THazexide,
shedine salt,
willed !

L
Y
o
L

BRES

DHsrosile)

Ead

. e - 4213
shiline salt V
Dissoxidey

oholing salt, RIERY 3 e e 16.52 Lt

milied

- Indicates no Hation was conducted,

& Solvmosphic Forms of Dizsoxdde Balts

theroof sre degoribed,

%
¥

136

Polymorsiio Brbis of the sl of Slazaxide, characterization, and proparation
Polymorphic forme of the salis of diazoxide, charactorization, and proparad
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8.3, Polymprpliic Foowms o the Choling Mff@ of Liarovids

P

) f‘}'l.;' o Demonsteation of Proparotion of Polymorphic Form B of the

» Choline Sl of fngoxids
[0S831 A LLorownd betton flask weas chavged with dissoxide (3 2), MBR (730 mi3
aiid chobing hydroxids (823 g of 5 wi % solution {n water) s hoated 0 TR The
sixture was allowed to gool to spproximatdy ~30 °C, and fillered o remove insoluble
Brevn reatduey. The Slivate wie then soncardeatest vndse redused pesssure to afford
yalow aily swltfoh wax drisd By voows 0 S8 aud 30, Hg to afford spproximstely 73 g
as & waxy selid. The solids were deisd 2 weere o S50 and 30 i Hg to affond 7,13 gof
the choling selt of dassds as warystalline solid, Blomental anslyaia. Theoveticall ©
ST H e E}J\C,a and N IR A, Meawireds U95.44% H S0 ad N e,

: 130 Chevacieriadvn of the Polymorpiiie Form 8 of the Choline Salt wf

Q ,i}s"a:r;sm:ikiﬁ
{08831 The polymeroise Form B of the choling salt of cissonide was anatyeed by
XRPD, DB, and 'HNMR, As shown in Figare 15, the two identified polymorphie
fravsad t}mg%m}nc asdvof diavoxide show differant XRPD potterns. See Figwe 18,
whersln (2 shows the pe,iy-:‘missgshic Form & of the cholie selt of diszoxide and () shows

Y

the gmiymmpim, From Boof the choling salt ofdinzonide.

{884} As shown w Flaore 17, TH NME of the pelvimorphic Pormn B of the choline

salt of dissoxide shows no chapge from the polymorphic Form A,
¥

{HREsY ixf{({i sture ghaorgtion of the polynuephiv Form B eryeial strustore of the

choline salt of: {immxadz: perforned fom O~ BO%% sedative hnanidity {RED ot 23°0 shawad

the teatoriad b be hygroscopie se the sanpls slaorbad over 14.5%% at 7% relative
Inaridityy amd daliqossesd ot 396 REL The MXRPD pattern fllowing the desorplion
saysts ndicated that the sample ramained 3o the Fonn B crvstal stristure during the

hydration snd subseguent desorption

{ORRE Selubility mstsaroments perfonted st pH 2, 7, snd 120 10 mb phosphate

braffer at voawn te CTBPOLRINTY shovwest sehsbility of the Form B orystel strachurs ad'the
choline salt of diszoxide fo be 32 ¥ mglwl, 801 myimloand 216 mpdal, respectivedy,
37
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The XRPD paitern of the solids sitained alter ﬁm solability snalysis (st pH 2 sud 7)

ndivated that jf:a‘}'mz Boof the chioline salt of dissoxide was ofill prasent,

‘ ol X 3 ¥ -~ . A%, 3 N L 3 - . ~ L
FLSN 4 Shuerry experimignty were perfonmsd on cadh form o determine the proponsity
Aor cany s:r&»wa*z and to ssarch for possible new wnlior unigque forme. Wpon shurying Form

B i OHR ‘E?.‘wmgszmsz and tolaens, form comvers Son wi not cbverved,
S

cE L3 Demongiration of Fropavation o the Polvmaorplic Forsv d gf the
5‘{;?3" oling Salt of Iezoxide from the Polymoerphic Form B of the Chaline
I TR e e N ¥

Sl af Bazosida)

1888 é\gzgzmmnmmi 2 of e Form B polymorph of the choline salt ot

R

ciazagidh way added to spproximately ik of aontone and heated o spproximataly
S5 The mixhere was fltered while hot and placed in a refrigeraior (490 for 18 howsy,

N

& pm«‘:;mé\an was ohservsd, The solvent wax svaporated down 10 deyoess using s pndle

strgam of mtm sen. The reeultan solids were slsn dried i vaore 8 poom tenperatre and

38 My “‘{R»FE} agradvsie showad the salt bad converted fromw the Forng B pobynorgh iy

=y

“the Faras & pabysorph

S Charasterization o the Folvmorphic Form o of the Choling Balr of
, :
iﬁeev{?a;m
Eiioot Forim & is an ashydions evvstatiine foon of diasoxide sholine, with an
t

snduthenmiz eben 8t approximatady 165 30 in the BSC {ese Figure 3323{)%}_., The XRFG
pattern for Form A'is unigue comparad o that of Form B zs shown in Flgure 28 FTIR
(ATR) spectroscopy sddifonally indiuates difforances botwess th tweo foms. THNMR
.ana§w§s”:-i.§§}rés s Specings conmintent with diazonide snd 2 1) maivof
wmtmmidfmaﬂunﬁﬁ NRIR date slan indicate tha the magnetic sevivasmmt of the
dlazexide srnsturs changes between free and pebymorph forms, 8 svidenoed by »
movement shamim* s of the seomaatic sad methyd proton rexonancen, bombdition,
the resonanes gﬁ‘u@ to the mmine protos Is ot observed which suggests depronation in
sabution, Wei &jsa Toey By TOA B Toss than 196 aid may e due o reeidual sidvent. The
mperstury ﬁf weaight Tosy 18 above 100 70 which suggests that solvasd may heve heen
Bound i, sodvate §3§a§'e§ia£§‘. Maismsfnmﬁim ansbyny ponducted st 257 Som Qo
RO%: RH (adsovption) and 75 1o 0% RY {desorption) shows Borm A to be s hygrossopie

3

siild, showdng T4 ot teator @ 600 REL The samgrle was foand o bave deliquested

38
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above 75% RH In posparison, Fom B s also hygroscopic and showsd 7.4 wit % watar
&3 60% RH and delinuescod 1 R0% RAEL XRPO analysis following the motsturs-siuption
axperinent affeeds o patiern covnststont with Form A, Solebility stadiss conducted on

hoth ems i pH 8 7, augd 12 in phoaphste buffer showed differenses, with Form &

sherwing 38, 41 s and BRI mphulorespentivedy, Solubility conounirations weee

-si&i:muiaa;ﬁ L}Sﬁﬁg m&-mmem caleaintinns with BPLO calibration purves. Shary

208 is? @ unigue form ﬁi‘;&:ﬁ.é ‘be g&ﬁerﬁ&&& i};mn vsiisrwmg }wz«,r‘m A in {ZEHRC’Q:E,- sy rézir;sﬁ_,.-.

vl toluens, conversion fo Porm Bowvas chesrved sfter seven davs. These resolts uguss

that Foom A ¥ feas thermodynuentoslly stable under thes

sscording to (‘}inad‘ Raulo of Stages.

¥

T

serissofervst @EE

& nonditons than Form B

Sevesuing for Polimorphic Foraw of Riszoside Choftne Saln
W :}h?!ﬂfi}h Soveening study of dlazonide choline salt was conducted with @

sation and shirey conditions. As dusoribed herelil intssconvarsian of

digzoxide aimi‘;‘mﬁ salt forme & st B owes obsorved dunt g i Hnvest igation, Bach
¥

pudymorphic form of diszoxide choling salt resulting from his s
osing the techmiques ad procsdurss desothad hereln, A summary

fests iy Bsted dn Table 16

Wy Wiy ch\zmmm*rm

of vhaomvtorisation

Table 18, Characterieation of Forms & snd Bof Dissoxids Choline Salt In

Seveening b%&iﬁ‘?

[ Experiment Form & ' Fe.rm%'

I _{;rygmi‘mi " Crysta Shine

1 Endotherm 8350 Endotherm ~ 6000
{FaA -f Fa% R

| FTIR (ATRY™ “Comsisiont Wi stuctere Consistont Wi stnastare
RNME Congigtent wd 111 ratio Congistent wf 11 watio

;: Muisturs Sorplion

Hygroscowio ~ deliquesced
at M RE

Hygros (Ti”‘?‘.&& ol (iziiq ueseed
L& RY

| Sotubility

P 303 mghul
pH 7o mgfmi

pH 1 2293 mednl

' pHY Am gmﬁ,

p}‘i F B0 mgtml
pH 12 216 mginal
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‘ Rtarred to oot 1o Form Stadde afler 14 davs st 56
Thermal | RN o o
B oafter 14 days ad 80 °C o
Converted o Postn Bafley 710
o : i : v _ Sableaftor ddays
CRlurries ‘ days in w-heptane, nslueng, v " o
: . A ‘ CRCH, THE, saod sdanldl
§and ORThR

*pator posks (381
Form & {é;& IS 148 VRS, 3'?:*3,\ 185,105,224, 82 t’xﬁ 38, 2, PASKSNGE IS X
urmﬂ(iis), 10.3, 13,0, 183, 2008, 34,1, 34,53, 36,3, 27,
¥ Ulnsgus ?ﬁ‘i‘i {ATR} absorbances {n T
Fore A (926, 2654, 1582, 1949, 124 }
Form B (3356, 23729, 2880, 1608, 1463, 1235,

S 3308 Sobddiilivy Sorean b1 orgovwic sobeanis,

! § A >,
HERBIT Diaooside choling, prepared in MEK using choline hydvonideoss 58 wi %

welution i water {sex shave) digplayed sonve solubility 1 the Rellowing solvents

auetsanitiily, m‘@tm}ﬁ sthanol, A, ‘\(f‘i‘f&, EAVIF, sl mﬁ ol Thess savenis werg

Iyve tmzmx\ie €3§s%¢r solvents which showad pooy ability o Sissobve salta werg usad

&ﬁf:‘?s’t

as sutisolveniy and I slurry experinuuis whers some solubility was observed: diesang,
BITHE, ROAg, IPAG, THF, wster, svolohexans, heptane, CHMOR, and twoluens.

JOS92 Rolvends Tor arysvallisations during soreendng were chosen hased orcthe

solubility sereen sunmarized o Talle 17, Crostatliations of dlazoxide choline fFom ail
conditions :&ﬁbﬁ_ﬁrﬁmﬁ s total of o forms & snd B, Forma & and B wers found 1o he
ardrydvows pulivmorphs of diszoxide choling. Form B was obssrved o be generated fom
most solvents vsed, I was sl o solate pare Foom & on derge seales { =30 e as
stonditions a"\i*swn«mi soy prochiene Foror A on g smaller seale {approximately 8 g er fexad
wars fod 10 rasult in Form Bor muxtures of both frms on laeger seales. Rasad ot

sousn-iangera s shurry experiments, sedovdrous Form B wag Bond 1o be the mogt

thermodynas mmﬁi vy stable form fa thix s{mﬁy Porat & readily sonvertad to Form Binall

shurey \inmk uiiied,

148
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Teabile 17, wmhﬁm Seresn for E‘}mmﬁﬂ@ Choline Salt

Sobvent mpfi Solvert 1 Cane. T Temp, | Sueble
A b by {mghaliy 40
AMeUN 0 L¥ L 038 PHED ¥t ua
e T LR bosa % 8% N
Aovtons 18 77TTTREY pRGY 8 Wes
MIBE U EE T Ay 53 TR
BoR T 5T R BT TH Y
FiOAR T ¥ A E X Y e
i B T R S it Mo
WA TR E : TR ER i
T I B S ¥ 533 5
TTREETTTTTRE T TR T80 5%
TRRAE TR SE7 W
Wawr 138 T
MeGR TR TREY 55
;%ﬁ«é&:&;}@ TR .40 38
Heplane iR 68 55
FIOETTTTTR B R
Tolvene 1 14 'e :18 £ St raiay
G388 Single-Sodvent Cnwvialiivations
{0503 @%e' coolng procedurel. Diazoxids (approximetaly 20 mgl was welghed out

Into vials ﬁmﬁ gr:mg}l solverd (darting with 335 mL} was added untll the material
ornpletely ﬁiéﬁiﬁi?‘aﬁ ot elevated torapurstore. Afer hot Slirstion the vials were placed in
# refrigerator (3 °0) for 16 hours. Afler the cooBiup-procnss the ssmples were shserved
far mm:pﬂ&% which were hyolsted by filtration, Vials not demonsivating precipitates
SEETE QWO aim, down tr deyness using & gontle stream of witrogen,  Albzolids were dried

s wrdun.at ambimt tomperatene sad 30 in My

5931 Sow covling precegiere: Diszoxide approximately 30 myg of sholing sald
swan weighed st into visl and enoagh selvent was added until the waterial went into

solution at elebated tomperatire. Sfter Tt Ghieation the vialy weve then slowly cosded o

343
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T ierrm‘s:r"ime at the rate o 20 "0V und stirred B roow fenpersture R 12 s, Al
solids were dp mé i veous 8t nbiant teropematurs avd 30 B Hg
LT ?3 e on e inittal solubility stady, seven xolvents were selectad for the fast
sooling crys-%;ﬁ seation: gottonitrile, acctons, sthansl, IRA, MEX, DMF, sod methumsd.
Table 18 \ﬂmvx  Hat of the solvents that were usetd and the ssiopnt of sodvent nosded &
dissolve the mgi&m&i,. Afler the cocling-proonss procipitates were notosd in samples ¥ 3,
5, sod 6, the solids wers ianlated by Blvatlon, The other samples (8 1, 4, snd ) ware
wwmc::? si@wa for dryaess using 8 gentle stream of mitroges. The diszoxide choling
salis wore imznﬂ o hé ponsistent with Foasme & %w HRPD aonalysls Baall solt

§

exenption of shople #F (tunalstent with the feofiwn) and mm;ﬁ o #5 {oonsistent with

Form B with preferrad orientation oheerved),
3

Table 18, Stagle-Solvent Lrestailization of Miroxids Chollne Salt Udag Fanes

Capsking ?i?'rmmﬁ wre

inm: fm?\' . LT8R Cmpd ] Solvent oo f%*ééé}@ﬁ Frecipiate Form
B T B et FY {mginly | 00 :
i b il
U v T S TN R BTG R e
T B POt T i B S T B ETTRE TV CERR
T e e e or I v \&% ______ e
i MEK V80 [168 (133 [ 15eR 78 | Nobwp | A
T MeN TH e Tem  TERATE T ¥e T Ohigee
5, R P 2T ER PR R R 82 Vo 1A
7 DRIF T 1aS 6.0 a3 TS FONT Y
{eReEl In é’é{;ﬁm‘ﬁ&z}m with the dats obiained from fasopoling experiments, e

sulvents which showsd previpitetion of selids were chosen Tor the slowcooling
experimente: MeOH, BIOH, MeUN, and I¥

of the choline ‘qak wiere found o e consistent with Foooe B by XRPD with the sxception

A {Tabis 195 &0 obiahed malyrable solids

o8]

mivy &1 which was vonsistont with diszoex et and Botry 82 which was nat
salyeable. Mother Hnnor of Badey #2 was sonsentred to dryness sl the residual sntids
ware .m&iv °§t‘d By XRPD and found o be Foem B materisle Asgreslt of obtuining
freaform material from the single-solvent soystallizations in matluend, theee mos

sloohuls wers tesiad for the singlew salvert on ataiiications weing st and sltvooaling
§ &

IR
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procedures. Fables 30 wnd 23 provide a Bt of the solvents that ware wsed snd the amount
of sobvent neaded (o dissolve the materisl,. XRPD patterns of the istconling procedes
showed fresfirn of diasoxide fom fsobutanol, Forn B fow fsoamyd aloshid, and Form

A Trom ferraanyl alochol compared to the shvw-cnpling procedurs, whish affoeded Form

B mterial fom al three sobventa

B
¥

POTAUR RGBT

Table 19 Stgle-Solvent Crystallization of Dhaoaide Chaline Salt Using Stows

Cooling Procedurs

| Buivest |

Bathing
Folat
0y

gy

“Riaterial |
- Assowst

Amount

Nofvent

Tong.
{meiamly

Tonp
L

Precipitaie

Form

1IPA

R B BUTTTTINS FEE
CRERTTTTRE R T Ve AR
IMeEN TR YTTTEY RV S TH

R WYTTE & e

Tabie 20 Stagle-Solvent Crpstailization of Dissoxide Choline Salt Paing Paste

Cosling Procedure

Selvemt | Boiling | Materdsl { Solvemt { Uone. | Tesmyp. | Frocipitede | Form
Poobng Aapoust | At { fughmiy {0

» , £} {ayy {mly . _ )

SRR | R W7 Q3 R 3B P Xea {amny*

PEamOH | 130 B i 19867 |82 Fea B

rAUH | e 25X 83 TR T PoBvap |

Table 31, Single-Selvent Crystallizstion of Dlavexide Choline Salt Uking Blows

Cooling Provedurs

| Robvent

Botling

Point

©0

- Minterial

Hmonst

Qo b

Solvent |

Sasnung
ek

Cong,

{ {mgfmild

- Temp.

¢y

Precipitate

Form

{iBelH

R

&3

THISY

e

FERY

TrAmOH EE R R EXR T Yoo B
TAUH | 18R CEATTTTRETTT T Vs (B

i

143
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{Hsen i ﬁ%: resiits of the chaline salt s wngle-solvant st and stow-soaling

K wmﬁum@m (ves Tables 19 o 21) indivetnd that Porsn A was more hkely to he tsolated

with Sast-eaoting wofiloy and Form B with slew-esoling profiies,

§.L83% E}‘wm'v Sofvant Crgtellizations
BLIASS E‘\i{@mw{ﬁsivm srystallizations of the pholine salt were perfermad wing fae
prienary sohvehte (MeOM, FrOM, TPA, and MeONY und pine sosolvents {MTBE, Bil&e,
g, THE, c-hexane, heptane, twlvene, CH, snd dloxans) with a fast-conting profile

{vnprgy. NEPD pattorns showed that Form B war oblained from mixhures of Mol with

NTRE, B0Ag, IPA wluene, snd divpane. As shown o Tabls B3, Form A was abtained

Fow nuxtures of MeOH with THEF sod with CHaOl after svaporating the solvant to

deyness. The paitures of MeOH with pyelohexane and heptane provided the fesform of

dHavoxide Al solidy obiained from fatwooiing provedures with BiOH, [PA and MM
& gg}rinmryvm?%‘amg provided Form Bomaterisl,
Tabls 32, mum v-Robvent Urystsilizations of Choline Sade of MMazoxide Using iussﬁm

Cooling cheshm: sl &iei}ﬁ as's Primary Seivent

:‘I@s&mmsc%&, M‘eiﬁ%‘ T Astiselvent | Awesat 3‘:;&&3}3&3& I i ey
| et m}}«}» 3 findd
o , : |
378 83 WITHE i Ve TE
W i3 e 5o S TE
8.3 PAE 8.8 Ees TR
EIE TE3 FHEUEE T | Hovap o By | A
T v 2}3 aHexane 128 e femaiily PR
R i3 Heptane T30 Ve e
3 83 Tolens | 60 s B
30 TH3 I 0 T Vm‘swp ts I};y Y
2R 1 {5? {)és\ané v 180 Wer i B
* Sobds wern dsswiwd 1wl 63 S T o
A Preetorm o diveaside
Ry Binary-sobverd resrystadlizations of Hwe cheline salt with the slowscovling

procedurg were performad nsing twa privary solverts (IPA sd MaCNY and wine
sehvaniis (WMTRE, Biltaa, IFAc, THF, cvhexans, heplags, oliene, OO0k, and

48
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{

doxane). All bolids obtaived from 2 slowstooling proveduns with IPA snd MeON as
primary solveids provided Fonn B matecial basod on XEFD aealysis. The sssudtgof
Istnaryolvent aryvstaisations indicsted that Form B was the most thermodynandeally

stable form of dlazexide choline.

T g

SS9 Bowy Sedvent Crustaiiizations Using Water se & Cosvlvent
HHABOT Ty oan attompt o investigate the Domation of hydrates of the choline saly,
experiments was porfunned uxing fiats and dowssooling procedures amd wator as v

sosodvent.

)
_{i?gii%li;- ’,{"h#j;s fast coling procedurs {rupra) way usad with the exosption of using
differont primary solventwwhish were suisudble with water: sostone, aostontivile, DMF,
IPA RROH, AN, aod tAonOH, Watsr way wilized fn these oryanatiizations se s
cosolvent Al selids obtained frony the fast-oooling proceduis with water us fie gosebant

provided diazoxide freeform roaterial by XRFD analysis.
: :

W82 To bumpare the resulis obigined from the Tateooling provedure & set of

exporiments was performed wuing a glow-conling procedure and water as & sosstvent. Al

abtained salids ware analysed by XRPD aand affordad patterns consistont with daeanide
. : ; _

Sreetirm, Witheut wishing 1 be bétnd by theary, th

o posults sugpest that the
sonditons used Bg mysi:aiiige&tim savaed disstuation of the choline saln & smalberusay
of asevond crop wWas obtained i esch vamiple, but only two sarples wers analyeable by
HRPIF and indiested that the sanpdes weee Sectbom materigh A nother Topeors were
svaporsted to dryness and the vesidual solids weve alvo snalyzed by XEPD o aifed

pattevns consistent with Forn B of the choling salt

)

o &L ER Messaiadle Sone SRR Exttniation

B603]  Foew B To produce g robust provess, aa soderstunding of the sohdaliny

srediles of the Yarlons solld fiowns unsley comsideration is reguined, From o practival
standpoing, s involves Sie messtroment of the metastabls vone width {MBZW) of pure
Forma, wherebv the situration and supersaturation aerves of the different forms m
geveratad svera well defined conosntrstions and temperahins range. This knowledge e
than B gead 1o doign 2oryaiaBization motoond that shonld idesly favor & selopthve

avystsd growth of the desired form
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FLTL I Form Bof diuzoxide choling sall showed nwoderate solubility In a sedvent
masture msdeol MeUNMeOHARBE {11, volome ratios), The wide width of S
wetastable pone as showsvin Table 23 givas many seoding options, Duriig the MSSW
mmmwm}mﬁ;aiigmczgs from the erysteliiaing material wers withdrawn aml conlvzed by
KRPLD to enmurs that no form sonverston scsurred during the sxpeniment. Indeed, the

matesal romained wichanged during the tash

Table 13, Blern-Stable Eone Width Fer Form B Disssddde Uholine Salt in
MeONM(d E?S&ifﬁﬁ RORARY fvivd

- Cened Fenp. In Temg. Out | Temp. Range

fimgiamdy . OO 0

3
5

IR

5%
3
gl
o

g4

g7
s b
LA A

5

&

a4

;

o

B R
f37 - Had

!

o

Y sh

",
5]

fux
&
s}
e
G
oudf
bl
‘)-‘«9
S
i

5]
ok
P
2
o]
LY
I L v E
(o
75
S
e
o]

%3
sk
s
L
Ll
fa L8
e
e d
ok
S
s

JRaBSE Foemad The mstsatablomone withly for Porm ooulid not be estimated hovause

this polymarphic form sonveried during the sypstiment o Form B,

S AE s
08081 Thecholine s

S5 seliich way then passed through o Millipoes 043 g0 §ilter nto aglawivial, This

selfiondion of Form o o Benoxisls Cholive Bt

alt of dhasoxide {1603 vy wan dhssslvad tn | ml of IPA &

visd was placed i freezer a B0 pvernd sht. Solidswers not noticed andthe. Rask wis
seratchod with a micro-spatuin. The vial was placed back in the freeper and fucletion
was notived after fun mvinutes. The solids were collpcted by vacuumn Siliretion and washed
seith 1anl of MEBE, The solids were dried i vacre at 40 °0 and 30 in, Hp to afford 70

i G a% recovery) of Form A as deterined by XRPD,

s
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S5 300qame Soale Oryveall zation o Form B of Discoxide Chaline
Sal

{0887 "Ih‘a sholine salt of dlapedde (534.3 mg) was dissolved 3 ndonf I at
T80 and

{Emiywvas %{«:ﬁ vkl nucleutions was ohserved, Afle nuclvation the batch wie allowest

smi stior ey then pooled 10 5% °C fur the sddifon o MIRE. The MEBE

ey

o ooel e w@m tomperature )ia ety o 2070 A The solldy were coliested by vavnusm
Hieation and washed with Ll of MERE The sobids wers dried f wiong a1 40 5 and M

drof Hg to affoed 43807 mg (81.3%6 roovvary) of Fove B as detersnined by XRPDX

S

S L8R 3og Seale Cryatailisotion o Form B of Diwoxide Cholivne Salt
FUCE S B o choline salt of dissoxide (M E gy wan dizentiadin S 8wl of IPA st WX
A e alford 3 ¢ clsar sobativn. This eolution was passed throogh 2 Millipors Millex FH
S8 g fmfm This solotion wis then sooled 10 85 %0, MIBR was addad s T sl
portions, withis two mingle interval between portions, Nuclestion was soted afler the

secand <ﬁi{iztmn O RURE This suspension wes allowed 16 ool o rooi lepiperature st o
st ab T r'h and stivred af this tompersture fw 16 hours, The solids were collscted by
Vastun fil m&* on sad washed with 1 ol of MUBE, The solide wore doied fovecve a0
*Cand 20t &8 Fp o afford 16091 g (80,45 venavery) of Form B as determined by
KRR '

G088 Daeertan qf‘ﬁ%}r‘,ﬁ Duprritiey
jBeRR  Mixures of diszoxide choline Forme & and B wore propared by adding «
mingr amount of Fom & o Fom B Sanples wers Hahtly ground by hands with s
paoviar and ;}é&kﬁ for approxiaiely one ruinute. Saniples wers thee snabveed by XRPD

o

A < ‘}‘ 3 v . . : ~ e .
anddyeis. XRPTFanalysis was foued to by soitshie for detscting 3% of Fovm A in Faem B

B o

s Astrnmary of charsaterisation testy for three comuen Srystualling formg of

. Endpmorpdde Formy o the Potaseios Ssds of Eiosaxide

Glumonide potessiien salt are Hated in Tuble 34, Rolvents for arystallizations wers chossy
based on the soluhility soresn sumenasized betow, Crygtallizations of dlagoride
potassiony salt o sl conditicus gmvidﬁﬁ herein afforded o ol of soven aquae

systailing s, A throngh G Forms C, D, and Fowere R to b this st oo

ﬁu ng the crybia:ii; sation sorsen, aud ware therefore sealed vp for further sharanterization.
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Table 33 Besults Suomary of Uharscterization Tests for Satt of Dlazoxide

. YR 3
Podsssium.

{ Expuriment THorm © Form D Ferm ¥
XRPDY T Orystaifine Crystailing Crystatiime
“BEC : [ T L R I E T T T L GRS T TR el
UTeA AT A TR

TFRIR {A“&i&“ :

Consistent o
sfrachus.

L Consistentw/

situnture

Congistent w

structug

TR NMR

Conaistent wi

Consistant wi

Consistent w/

o

{ strachureyy aingdure 1 oatrottee®t
Bnisture Sorption | Hygrosonpie ~ Hygrossopie
‘ Sl deliquasnad ot S0%
NS

 Boluiality 1o 3 3% mgimb PA
: pH N A3 mgiml

. , , pHIR S8 mszt*mL -

Thermal Stubre 7 3‘33 :} able {7 s:i&ve;} Stable {7 days)
‘Shurries Converied to Form | Converted to Formy | Copvertad o Fors

D

th
3

FERPD \4 dor peaks f."“@ﬁ ’
2%

Form & (S0 B 8GR, 177, 184,1)

191 338,333

29:8, 303,
Form s gwws 16.9, 182, 216,255, 26.1, 28.9%

o
%
=
R
£,
(7
e
2,
s
k.
Bk
1)
%,
(}4 =

LRRE, 303N
Form 3:} {5 FAQRLEE SE B9, 188, 333, 305 358, 260y
PRI et o)
Fam ¥ {%,;»? B0, 1807, G, 205, 205, 368
Form z (R, 5.5, 131, 165, 198 208, 24.8, 264287
Srigug §"§§ R {R‘*”R}Sbmr&&mﬁ‘s {mrx"‘ ¥
Forme A (1503, 13 3T, YR, 1207, 1AL 086, 70y
Form B {1508, Mt’ui 1378, 1347
From Q{IT06, 1208, 1146, 748)
(LIS, 1SR, 1208, B
Fowmn :&. (1330 1308, 126K, 1101, 1006},

Sorm B (8.7,

L340

Formik

4%
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Foom F {1843, 1895, 1234, 'E’i'z@& B0y -
H g i ——
Form O {1675, 1391, 1504, 1458, 1432, 1266, 008, 938, 904, 8735
N Dgin i‘:xﬁimﬁma SalEmobw ,es;gsi‘aafiecat of scotong water, or doxans for Fovms

Doand F respustivelv

soxide potasshnn Foorns €, 1Y sl F were obaerved to b an sostone

we1y D

sodvate, & hemihydrate, and o diogane solvate of diamnxide potassham, respectively, Form

g

€ is prvacetons sodvate thitt way generited prodeminamily when sostons was wed o the

erysialization. Poom oy Hem ihyadrate, wan rdaorved t b gonerated Fom most selventa

.

Pam By a diossme solvate govsrated when doga way uved ag sn anlisolvent,
Foimna &8,

ned,

_&stgéi L were ot s:ﬁ:emm»zmiy shatrved duding the crvandiizstion Blomenal

analysiz data {@ada wunigue forme obssrved may be mixtves andfor have

yesidual valv

[06131  Dused on roten-temperature shury experiments presented, Form D was found

to be the mast thermedynamically stable forn of thoes daeoy ered i s 3&1}::’%’»*.. ?{srms £

s ¥ was};

Sonverted to Formy 13 inall sheery selvents utilis

hound by thegry, dnee noTRpsons solvents ware wasd, tee inuterial ey Bave mm*a‘z’im‘}

1o the hemibvdeate, Form U, vpon remmoval f_s’t‘im 'i?‘iﬁ_ solvent:

S8 Demonstration of Frepuration af Pa sy ‘;rm*;w:., Form ot of the

fainen Sl o Dissaxdds

813 The poterphic Foom & of the gedaveinm salt of shawondide was propared aa

desiribed shove,

CE23 Demonstranon of Freparation of the Polmorplic Form R uf
. Potasetum Sadt of Siszonids

josid Eﬁﬁﬁ:}}:i&a £3589 gy wes combingd with 3 mL of methnd ethyl ketons and

hented to awg:em\zmatei CTFOC to disualve the dissexids, To the salution wes added

appromimatedy 13 b of 1M potassiom bydroxide at a rate of spproximetely 2 ol
stirved sl olovesd o ool fo room tenpeaters. The sulution was stioed 2t room

fomperahae ﬁ:r ~18 B The sobessd was romoved under reduond proseive, and the meidust

solids were diied in vitous of 57 °C and 30 i M to offord 3.7 g of the peitaysiong salt,

n

19
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o

833 Charconweizution of the Pelymorphic Farm 8 of tha Potassium Sakt

Rt

Laf Eacoxide
FLi 3 Th‘i, Form 8 polyuorph of the potassinen salt of dlasoide was analyesd by
XRED, angd H MR R igere 18 ghows the XRPU pattors of {23 the Form & podvmorph
oof e potss &Sm sttt of dazoxids and (b} the Form B poalymorgd of the potasstens saltof
dimenxide.
v T ‘3‘%‘;’&3 'HONMER of e Form B polymorph of the potassium salt of diseoxids

shows wo oh gm,g\v From the Font & polymarph.

v

Fa

*‘3 & Semensieation of Proporasion of the Feldvmor ohie Form 4 o the
Potonsiner Sadft of Sssoxide ﬁ gy Foren 8

{617 Appw\nmw v 20 my of the Form B polymosyh of the dlsonide potassium

sl was sdded to i of scetone and hsat ¢ untl the e Sompletely dissplved w

RN The solition was hot Hltered sl §>‘ﬁ§ o s refrigerator (430 for 18 hows, Ko

precipitste way forned, The solva was evaporsied down to drynesé ushig ¢ saatds

Stresyy oF nitvdiu and the resuBant solids were dried fa veend sl rvom temperatiys and

A0t Mg Y

x?&? solid was snalyzed by XRFD i delennine the »j@&&*ﬁﬁﬁiﬁ forvn. See Figure

82 k_
§
#25 Prg{@é}‘%’s o of the Polumorpdie Forn © of she Polowien Sade of

FHamaxid g‘ sy Favip &

HEE ) &pgﬁ-mxzmﬁ:is‘siy T g of the Formn B pobymor ph of the diszoxide putassium

sall way wdded 1 S mloafothel aostate and heated wndll the material completely dissohvad

wt IO, T solution way hot fliered snd plaged tir 2 reliigavator (9Q) for 18 hours, New

precipitate was fvmad, The solvent was evaponded dewn {o aryness weing » gentls

sream of n w{gm wed the resoltant solids vvare dried fa veons 3t ronm ianperatere sud

t
SHENY %ig The solid wan snalyzed by XRPID o detenmine the phivelsal form. See Figuee

W EE Properition of the Polumosphic Foem L of the Patnsyhon Selk off
‘-;‘I}iﬁsz}xf{fs Feoam Foem &
e Approximately 20 mg of the Poom B polymorph of the stlazoxide potassium
aalf was a\i&wﬁ*m .3 il of isoprapy! aleohel snd honted winil the routsrisl complately
dissolved 8t 82°C The solution wagz bot Hltered and placed in & reftd gepator (850 for 16
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hours, Na prootpitats was Sy

gontls Sream Hf uitrogen wnd tie rsouitant solids ware driad In vasuo at youm temporsturs

ared 3 'Hg;’ The solid was andieed by XRPD 1o determine the physiond S, Sse

Figues Y8z}

5.2.F Prepovasioeof the Solvmorphic Ferm B of the Potassiun Salrof

fNazoxide Fowm Form &
sy Approvimsioly 20 mg ol the Faom B polynswph of thy dlazonide potsssiom

salt wae added to 2.5 mi of tevtamyd aleotnd sl heated votil the matedal completsly

dissolverd at AN S The solution was hot Shered and pluced in 2 refiigerstor (%) for 18

howrs. Ne precipitate wes formed, The solvent was svaponsed down to dryness using

gentls slrasm

v

s 30 Hg The solid was analyzod by XRPD 1o determine the ;;};h;ysm:ai- forn, ey
Figure 19k},

5;:?;3. Freparadion of the Polmorphic Farm Fof the Solassivon Balt of

é‘l‘z wsoxide oo Form 8
é‘@fif?ﬁ‘ﬁ Azgm s}i{xmeﬁcw Srmgolhe "&ﬁ‘n‘s B pbhmm;}ke“' the éi‘ax&miﬁ% fps:z*ias&ixsm

;s;sass_aixr@_(i at 53{}"3‘{3 The mim,um was hot filteed, 8 mb of dioxans was auti(\% mai tha

solution wag placed iy vefrigerator (450C) for 18 hours, Mo prozipitste was formed, The

solvent was svaporated dow to drinoss tsing a genthe stresm of nittoged and the

rostdtant sulids wers drisd & vacseo 8t oo fempersiure and 30 o B The solid wae

analyeed by "‘f&}“ﬁ} 1 dedermine the physival form. Bee Flgure 18}

§

’.3-

2R, Proporstion gl the Polymorphic Form O of the Polasebam Selt of

o

.:Si?famxfﬁ‘é; o Fore ¥

e Approximately 225 mg of the Form 8 palymorph of the dwzeads potassium

ol win added to 0.8 mik of isgamyl aleobol sud heated aotil the waterisl aompletely
dissobyved at T3°C, Thw solution was bt Bltered, 6 ool of tsopropy] sootate was added,
'ﬁi}ﬁ the soloton was plased ina refiigentor (390 for 18 howes, No provipiiate was

formwed. The selvent was ovapasstod down Yo doyness usiing a gentle srsam of nilrcgsn

aagd the resubiant sulids wive deied fnvaoio 1 sooxs tempreshies and 30 i Hg The solid

xoas snabewed hj,« NRPD o determine the physiond formy See Pigurs 19

wd, Tha solvent was ovaporated dovws o doviisss naing 8

divogen and the seeuttant solids wees drisd 2 pavne ot poom temperature
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Ag shown in Tables 25 and 35, both the solvent uaed Ror reorystatiizating and

POTAUR RGBT

the rite of cooling (., fast cooding va, wlow conling during the morystallivation) effext

e vrpstal snsctere oleined onve the produsd s sokated,

»

Table 25, Fast sooling of Potassivm Sait of Dissogide in Varisux Solvents

{ Balvent

- Cmpd
b

Solvent

fmiy

Beoovy

Feormy

UTHE

FE

1214

6.0

MG

8.5

(A

B E

L Water

1A

A Frog form

diszexide

AR

& ’@M? 5

Tabie 36, Slow cooling of Potsssivos Salt of Dissovide

i Solvent

| Cpd

Solvent

Rawovery

Form

{rag} fmly (g
1 EAs 304 8.0 7 2}

(WeCM (228 ol (s
LiPa o3 C

T ater

18

s

LI Y
3 Tos "
a2

Froo form

diszoxide

|TRA

'3
o

T

(TR

po )
b
8,

o]
.45

TSR0 Pobonorply 25ated by Recrpslallizasion of the Polasshor Balt of

“ERgroxide fa Bhpey Sehvens

i Varfous Selvents

A shoews i Tables 27 and 28, resrystallization of the potasshum salt of

digzoxide from 3 varety of Moary solvent systems slio demonstrated conversion of the

pofsesium salt o sn sllarnate o, Use of seetoniinils ws the primary solvent is shown in
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Table 27 and ’:Ese:' of goetone s thy gzii‘m&_ry solventds shown in Table 28, Asshownin
Table 37, ne z‘*e*tmiix satton of the Fomn B 33&\ morph ol the potasgium sall of diszaxids
fFom ammmix;i& ssing vl turtbunyd ather, sthyd aosdaty, isoprapy! sostate,
ta’?‘i:‘&iﬁ‘gi)ﬁmﬁ;ﬁ‘e{ﬂ, o-hexnava, heptane, tolusne and dchlorvmethane as the secondsey salvent
sl ylekled the' D Forgy podymorphof the potsssivn ealt, Reoryst sallivation fom
sostondivile using divsane as the secondary sudvent yielded the ¥ Foan polymoph of the
diazoxide salt of putassium.

Pahle 3% Ream%mi&ﬁmms& 4 A&e&um&mﬁe

«\mm;mmie ~“%i‘&’8§k@ ary Qmpﬁ i Ragovery 1 lﬁisrf'xi
anly ;:.e;@%vmif‘ {rg) ‘ (g ;
e TTTTTTIMTRE 6 e I
TE L EOAS TUTER TESTTTTTTTR
6 |WAc TR 133 55
T T 203 g5TTTTE
nre TloHexane | 204 EX TH
OE T Heptene 1303 WETTR
THETT Tolwene | 536 E154 Rl
e ?{;eﬁ}wmm}mg, TR TEF T
e §}: Wane e £ 12.8 TE

0625] Asishown i Table 2R, recrystallisation of the Form B polymorph of the
pussshinn \m of diszoride fom axttone using mathed terb-luty] sther, terahydoforas,
and shexane ax the secondary sobvent all viclded the Porra A pidvimorph of th petasshum
saltof {is@;?‘tzlix Reorystallization fun avetone uxing sthyl sostate, heptang, toluome and
divkh Es;:emmuh’ime gy the sevondary sobvied sl yielded the O Formy polymonph of the
phlistam -s_ad;_., ?i@:crf}?ﬁaﬁfxiiﬁa\(‘in(}il from acsione using isopropyl acetate oy the sescandsey
sobeent y%&i&a&i the D Forte polvmonph of the dinzenide salt of potassivm,

¥ asgygggg‘g‘-gmﬁ ot from goeton weing dioxang ve the secondary splvint vislded the F Foaam
polymorph of

the dingexide salt of potussive.

H
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Tuble 38 Rem V«sivsﬁzmimn fi é&wtmw

Avetone 'C.St%vfr Rofvent Anm Raww Fram
R0 T {mg) (g}
o hMEeE T iwaE Ty Ta
Ha &ti}e\g TR 48 fEl
R T Vi 7T S YW I
fEa "Em‘ o Red T A
2.0 v‘ lf-ﬁ XA T 123 A
BETTTT Heptane 306 T &
2 Totuene GaT 33 :
T » Gwﬁ}mﬁm hane | 21 3.0 &
IR Didvans e s 3
SR Sorsening for Polomorphic Forme of Pias

Reds] A polyreniiio sereentng study of diazoxide potissium salt was cenduetsd

witha series ot srvetalliration conditivns described helow,

wlubility Sereoning foe Polemorphic Forms of Siusonide

Forsssinm Sof

16827
selution i water, displayed some solubility tn the following ten salvente! avstone, THE,

EiCiae, MER MaON, 1PA, water, &m0, HAmGE 1 and DMF, These solvents were

chosen due to differences i functionality, polarity, swed boiling points snd thelr ability o

FBE ?G‘Qlﬁ@ potasshan, propared in ?*»ﬁ,& wsing 1 M opotassinm hydvoxide

dissnbve «:azanm:ie Solvents affording poor fy fadr salubiliny were uaed gs antisolvents in

Tnaryirernary srvstallizations sy wall as sharry studies. Table 28 sununorizes the rowlts

ot thssolalg Qs.a@r&mx,

“Fable 29, fw&u&u&sw of Diazoxide P{simsmm Salvin ‘%fanmas Salvand

Salvent Cvapd Solvemt | Ceme, Ui, Soteble
At (L} (mgml) O -
{§s§g§: .
CRRCN T Fre WE 5 Ves
Diowame | 1.4 [T TEE £ I'Wo
T Resone 115 j@ﬁﬁﬁf TTEAG g8 T Ve
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i Selvent Cropd Solvent | Cong, Toog, | | Sodable
: A fmba L imgimly |0
{aig)

MTBE LS 500 38 5 TRy
TROH i3 G787 3 ER Yas

TEGRe TS e

(41
s
ia
7
43
L7

<3
x4
o
<%
el e R
%
L35
% '’

T TV b s

Yas

sk s
L

A 33 EN) Tyaa T

{THF i THanially

ot
s
v
o]
of ol
Lup
o
L8
4% s

§ MEX

o
fooc)
o)
:

L]
foe
451

Faskaity

D

s TR 1
$ep

s

J‘ -
@" "
%

be

MR Ves

it
s ¥

s

AR
B

w

L

{ Water

<
(Vs

£

3

34

C_?'(

/_‘::'J

ol

L4150 5
R*s

0T

Yes

oHexang

Ll L L

;Aa
4.8
]
5
C’J
953 "
C:‘J
35
.
il
z

Haptans

2
&
Bosd 8
5
i
%
¥s
%
(]

TCHCR

e
oo
$3
b
L5y
i
s
fos

T
.8y
el O e % S oo
o
R o g
L%
58
144
z
L]

Tolussie 3.

4.8y

&2.11.2 Singlelelvent Soreaning for Pofumorphic Fares of
Digzovide Potassinm Salt,
{O628] Ringlesobesat srysialiisations of potussinm salt ware performed vsing ten
solvertyy scetons, THF, BrOAs, MEK, MO, IPA, wats, gfuﬁ;m{}}iﬁ f-AxaOH, and DMER

for the thab-sooling procadure and six solvents (RIOAS, MeUK, P4, water, #-AmOH, aad
TR

&

wars aa deseribed sbove, Four of the solviats were excluded fimm the visiﬁs:'swvmiﬁing

AR for ths slow-cooling procedures. The st and “dlow™ oooling prosedures
sxperiments hovauss they dit oo provide ssdide during fst-cooling exporinienis atned
noeded o be evaporated o drvneey. Taiddes 30 and 31 provide a st of e sobverds that
wers used s the smenst of sobvent needed to dissolve the materisl. Al solidy wave
analyeed by XRPD o determing the physical form and six unigue patteens Forms A-B,
33 wors phserved,
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Tahle 30, SingheSntvent Urystallizations of Poataxshum Salt of Disssxide Using Fastr

Cooling

“Solvent TEF T [Cmpd | Selvent | Cone | Vemp | Precimituie | Ferm
0 | An At {mgimiy | {0y
. {mg) gk}

Acetons | 58§ b O R B ¥ B LR B E Nodbaap LA

8

CTHER T ERT Y SETRY T N TET
i

A& B 33 Y

L3
{} g

TREETRETTTTTIR R g Warfvae L&

Moo TR 33 T R TTTTIERD

L 82 1 Yas 2

1}
STy TR TR TR
&

Wate I 1208 TRE Tes i3

Vst ey IR T TRE™ Tes TR

CRAWOH IR s R e TR

:_'iiﬁi" i ﬁg}*}“yag s

*Rofids were not sompletely dissedved,

Cable 31, Siggiwsaiwmt Lrystaliizations of Potasshan St of Dissoxide Using Show-

Solveni | BP0 | Cmpd | Sotvent | Conc Temp | Procipitate | Form
) Azt Aant tmgmiy 0
{mgy  lgmby

Tes D

4
e
£,
p
14
By
3
Nk
4%

ST U I T T

BA g3 S

L by
e
b

it
7
s

“4
o]

s

| NorReap o

34
i
i
€
RS
g L
LV )

Waer UTEIRETTTTTUEEY en ¥R

gy 4K
%8
e
P % B
e

k23

.48

AN |,

£
5
43

:::3
4%
Py
w
“}
@
)

TAmOWN TR TS E Tes B

23383 Binary-Solvant Sersentag for Polimorpiic Formsef
Oigeaxide Potsyium Salt.
10629]

Binary-sudvent orystaliizationy of the potassiun salt nrilizing fest-cooling
procedurs wase perfirmed nsing MeON, sestone, aud iscamy! aluoho! ss primeary
silverts and the ollowing ning cosolvents: MYRE, Btli&e, IPAC, THE, cvherans,
heptane, islueng, CHClz, and doxans. Table 33 is roprasntative, eonplaving seetvnlinls

ay privary solvent, XRPIY patterns Fom srystallizations using acstonitrile as s primary
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sehvent wers cousimtent with Foom D with ondy one sesption balng the solidy oblatusd

frow the o mmw of MeUNAHonane afforded 3 naiyue patters: (Foom Py materisl.

Table 33, Blnarp-Sobesnt Crystallizations of Petassinmm Salt of Diaeexide Ustng Fast-
cooling Procedure and MeCN as ¢ Primary Salvent

[Trpd T RRONS T AR T AR Froviphtate | Form

Lot § el - syt [

Longd

BT B WETRE VTG ¥ BT

{303 TRE T RS i
oHmany TR Py
Heptane o8 7 TH
Tatemem 118 TR
EEER TN TH
;’;'}e;@xm«s 188 T

Slved & 88 o0y

{paany
amploving z‘es» sodking pr&me&iur& afforded four forms A, O, DL and B

XRE‘I} patiemn 3 binary orysiatiizations with acstone a8 privoary solvent
Mixtoreyab
aostone with MTEE, THEF, and cyalobexane provided Fome A raaterial; Fovm £ was
obtained fony zhe ouxtures of sostons with BiO A, heptang, tohuens, and CHClz. The
sishure of scotons et TR A afforded For I, and the mbours of sostons with diosans

sffeded Form Faosdids

a3y

primary solvent smployiog &

NRFD patterne frors binary orvetallizsifons with froamsd aleohol s the
fastoooling provedure afforded five former € 0, B, Foand
G Fomn O was obtained fronn sepstailizations uaing MTRE and BilAs se cosolventy;
Forw D was obtrined from mixtures of ircamyl alsolad with h@ﬁﬁiﬁk&i,}i{ﬁ{i&ﬁ&; and
LHAOR Form B was erysiaiiized put of SAMOHTHE and & Amileyclobaxane; Form
G was oblatned from LAmOHAPAC and Porm F wis altaived ‘imm .i»AmQHL&%imem.,
Form [F was the most comnon o obssrved from the crystallizations, sad Form ¥ was
sbesrved cnly When dionsne was t;isif:fﬁ s an anlisehesnt,

»
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16633} Emarx solvent resrvetalibvations of the potaesinm salt seith the stow-cooling
provedure wué prfored using three primary solvnty {MeUN, acatong, and £ AW
and -é:ﬁ_g,_ht coaolvents (MTRE, BiOA, IPAL, c-havine, hopang, ohue, OHCh snd
Honanel All solds wers anadyzed by XRPD o detennine the physicel e Two
pallerns wers chserved to b Forms O and D rscprotively with sddifisms!] peaks pressst,

Cher srysialiizations provided Forms I, O, or B Form T was abtained fom the

s
i

following selvent mixtures MeUNACTRE, MaIWVIR AL, MaUNAokueng, L RN g
: . : :

and alse from the mixtuees of SAMGH with MTRE, 1PAs, aycloheane, hopaas, and

tolnene: Form € was obiained from MeUNAspiang, amOH/BI0AL, and raintoray of

TRE, 8104g PAg oyclobexans, beptare, ffuene, and CHaCh. Form ¥

wan trystallized Fom the mixtores of MeONnzane and L AmOR/dioxans. The solvent

mixture of MeCNIERQH providesd amorphots matsdad Blemental analyvsly résults
ingticate that ;h§ Forras sbserved may et be purs andlor havs bound or restcual sobvents
prosent, Fortw E(‘ 0, and ¥ were found o be the most cammon formy of the potsesiunt
salt isuiated and based on he roxults, these Frrs were chosey for sostesuy and Ruther
sh Tacterization. Ih Sharences wers found n the XRPD paiterns sud FUIR spectrs ofthe
sosdeugy ii?zs\&*f}iaﬁ}, wers sittthoted to-differences in fmpurity profiles, orestaliinity, aad

T iy,

K
SN Charnoterization of Polvmarpic Fore € of Diesoside
Poséesisrs Sult

1

19533]  Porm O of diazonide potassivom salt i an scetons solvite with a 21 watio of
dissoxidefsotvent. It iy & aryvstalline fors of dlasoxids potsssinny, with endothernde
svents at 157 and 350 9C in the DSC, The XEPD pattenn Hu Form € {s i osniparest
o it other :fi}xﬁ;—s observed. FTIR{ATRY spestroscopy showsd Hifieonoes batwest
forms. W "‘%MR spoctes wers found o by conaistent with the strocturs of diszoxide with
a hatfmolar ﬁqgiilvaimi: of postone prosent. NME dute alen foclinated that the magnetiv
envivonment of the diazexide struchne had changed svidenved by s movement in
choical shifl of the aromatic amd methop! prodon rosonaness,  In additton, tha resomnoe
dus to the antine proton was not ohserved which suggested deprotanstion i sohation
Wtaht Toex By TOA wae §.9%, congiatend with & helfunol sguivalont of sostone, sud
avdurred nesr TR consistent with g endonthenm observed tn the DRC sxporiment.

Muisturs-sorpticn anglysis conducted st 23 °C Som O 10 8096 RE {adsorpion) and #5 w
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O RN {cis,w"ﬁmr} showad: E‘Orm Ciwbhea h}rm‘ﬂsws;,t} sulid, showing &;}g}m):-imamly
AT Wt % owater it B0% BE which indionted the semple deliquessed. Tn compasisg
Fornwy Brand F (hemibydrate snd dloxans solvate) showed approxtmatedy 26 and 2,2 Wi g
wwater 1 80% RH eepeatively, XRPIY analysis following the moishurs-sorptisn

xpovivaent aﬁ”@rﬁaﬁ% & patfern consistent with Form 1N Shury exporivments were

pmfmm&é o SO0 mixtores of Forms O, D, and ¥ 1o delermans pmp\.mﬁy for
sonversion and o see e unigue form condd be genevated. Upon shurying Form 2
seixtures i ety seetate, scotonitrite, and tsopropanel conversion 1o Form D was
ohesrved fall aolvierds, Without wishing 1o be hound 53?'&1@&‘3\ shese resuitt sa st oan
sonversion of Form Fio Forme B in thees onndilions suegest that Foom T is more
Thenvod w:am:ca Hy stable tee Farm O and F apcording to Ostwald™s Rade of Stagey. &
f}mnﬁgﬁwﬁa&z}ist}* sxperiment on P £ at §8 °0 fownd the fornt to be stable. Conversion

o another forth way not vhesresd

§.2 1350 Characterisation of Polwmorphico Fore B of Divsexidds

HTa T

s B of dasoxide potassitm 3kt i 2 homihydate, eystaliing Sy of
£rY8

1

dazonide ymmmm with endotheamie svents st 130, 197, and 332 20 n the BSC FTIR
{ATR} spectre STOpY showed differences betwees forms TH NMR apectes were found 1o
Be Sousintent wim fhaestrpoturs of iaoxiss, NMR daty also indies gad that e magnetie
Envirtament a%: the dlasoxide structirs had thanged & videnoad By & ovenism in
shemical shif of the arsuatic and snethyl proton vevonanees, I addition, the resonancs
dus to the anine profor wis wot observed whish sugsested deprotonation fu solution,
Wiight loss %sss TEA wan 455, sonsintond with 2 halfmolar squivalost of water, and
acurred ar { S consistent with the endothsom sbyerved fn the D8O sxperiment.
‘E@z‘icstsmrs’::-\smmim svalvsiv vondusted 81 23 °0 fowm 0 o 0% RY (abonstion) aad 85 o

e RE {dmw;&t\t\n} showsed Form 1 to b hygroseopic, showing approsintely 28 wi
Yeowatsr A ?ﬁ#;f:; R T companisony Forma Cand B {‘sm&imse and dinzang sodvates)
showsd zs;;spmximatﬁ‘s 47 and 22 wi Yo water st 80% BH, reypettivaly. KRPLY anslysis
followdng the moistere-sorption sxpevineant sfforded 8 pattern conaistent with Forn Iy
Solubility studies were condusted at pE 207, and 13 T Poom D and showed 38,33, and
59 magimL respoativaly, Solubliity mmmxmﬁsﬁm were determingd using srea-porment

saloniativm with an HPLO celtbration surve, Sturry sxpechmsnts wers performied o
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S0 xmm»mm 0? Forms T, Dy and T o deternne their propaity By corversion and o
st ia wniguy im-m soudd b panerated,. Upon Storrying miktures of Foom D with Feam
C o Form F i athyl sostats, acetonitnie, and }kugwmn\m\ﬂ conversion o Form D wax

Goserved in il sebvens,

3

G Chavactarizalion of Pedwmmphic Form F s)f.f&*‘kxt?‘fi(f\‘i‘
Pogasstus Salt

10835} Form F ol diszogide priagaiun sali in o tloxane sobvate with 2 L1 raticof
é%&«&);ﬁih{;‘f&?{}}%’k?ﬁ iy s oryatalling foves of diasoxide potassiun, with sodethernnis
events 2t T8 and 383 °C in S BRO The XRPD pattern for Foem F iy unigue comnpared

to sl other formg abservad, ME {ATR) speotrosonpy showad diffsrences batween

ivtent with the ghrpcture of Slaroxide with

AR date also indiosted that the magnetia

forwns, H NMR speotrs were foand 1o be con

ahalbmolar eqm&:ﬁem of dingane prosent. M

nvirenenent ofithe dadoxids st

are had changed ge evidented by amovamen in

Shgvaiesd »h;ﬁ of the aromstic dond mathy] proton tsotnses. In sddition, the msonanee

due o the amine profon was not sheerved ¥ whis bmg‘_ seied deprotonation i it solution

Witght Joss Eb:sr TGA was 13.1%, consistent vtk o halfraolar eyulvalont of z:’immms Angd

Qhoury fewy 18690 consistent with thesndotherm obssrsd in the DEC sxpertment.

\im»tt}wmﬁmimﬂ anslvely conductad a8 28 °C Hom D to 809 RE {ndsorption} sod 83 1
Vi

wi B water at 803 REL In comparisen, Forms © O and D Grostone solvate and

RH (desorption) showed Forn F 1o be s hygroseopio salid, shanwing approsimmety 33

hemihydeme) showad approximately 47 and 26 wi %6 water ot 00 RE, rsepretivady
KRPD anstvets fallowing the molstors-sorphion experinwent affvrded & patism onmxixtent
with Form D0 Reery

F to determine thelr propensity for sonversion and to see {3 unigee |

»:»\gm Imeias were perforsaad oo SO0 mizterey of Porain C 0, and

e fs{miéi-he

seneniad. € Ymim shrrving siixiures of Piome ¥ with Pormy C and Form D in ethyl scetate,

sitetmgirile, ,:zmj fsopropanel sonversion v Foom Dowaz nbrerved in sl solvenss,
E

B daovhe Ohedity Tonting

1o Cberiy andnad soded
§R63I6E Formulations o saliv of suy of the compowds of Foroalae T IV pospared vy
deswribed hersin ran be fosted for offtoney inoan acdmal maded of obasity as desedbed by

Sarwit ot el

ndcorinalogy ME630-3637 (3000, Briadly dvmek-old Bomals mice

168
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are howsed Mosge in g %esxms:mmﬁ«w wrolisgd £330 room witha 13- a§ig§zi¢, 13 dark
syole The high fa (HF) and low fat (LF) experimentd dmfs: contaly S8% and 1% e
salories from £, respeetivaly, & group of mive ave fod the HF dist for the Gret & wesks
of the stidy; e remaining 15 mive see fod the LR diet, The mics asaigned {o the LF dist
AR mmmmmm oo tids diet teoaghout o stodyas s mfﬁmnuﬁ: raap of Rean contred i,
Adawveek do 8l ii? fod mdos & reassigned 1o 3 groups of mice. The Hrst growp ramains on
ths HF diet ihryug‘;ﬁsm the ﬁmﬁy as E‘Er;‘fs phese sonirod group. The remaining 3 grovps of
niioe ang fod i?h:’:ae HY diet s adsninivtensd the covrolled sodeses foronulation o salis of
sny of the compounds of Formalae 11V af sbost 130 mg of aotive par kg por day ss s
am&ia dosoradmintstorsd beorad gavage. -Antnals are weighad weekly, and &ead

R

consumption s messured persage twice weskly Lttt e disls sre changed ot ek 4,
wherstipon hta’(’iy wﬁix‘sv‘m s foad 1ntakes are determined daily, The feed efficiancy
{grams of ho(i\ weight sained per Cal oonsmed) is calowinted on » per cage banls
Swnples for ana alysis of fnsaling glucose, and feptin aee sollvcted on day 24 (4 dav aﬁ%m
vty g -@ii&z;gm}, o day 32 {4 days after the change), sod biweckly therendter Inall
cases food wwromoved § b before samples are tollsated. Ghusoss iy analyzed by the

sluonss oxid %s%s- srothend, Droubin and leptn conesnirations sre ditormined by double

antibody RIA 3‘33% inenlin ssxay iy hased on o et viandard, and the leplin sasay uses &

HONSE zsiamézz_fd. At the tormination of the study, & posiprandisd plasroa saaple ds

collested and anatyzad Koy wighiceride and nonestent tiied Tty acid cpncentuations. ARer
4 woeks of drug trestment, & subest of 10 antonals from each e am? i killel The
spididymal white adiposs tivsun {BEW. AT}, velraperitonest (RE} :‘\’u: fnterseapalar bvown
adiposg Hasue {'ER AT fat gmf‘m and gastroonomine musels arg renrved, rivaned, and
weighed, The peroont hody §i¢ s estimated fom the waight of the epidid ‘ym‘aﬁ fatpad. A
wubret of five snimals from sseh grennp is fajonted . with 0.8 whe plovese, At 30 iy
poast injection, & plasma seple dy collected wid anabyzed for glucose pontont by the
ghiwose e&s@m\s msthod,

2. Preatment of chexity in humany
37 Poohulstions of salfe of any of the compounds of Fovmulaes 11V prepared a3
deserifud hevein can b wested for effivacy in obese humang, av deserdbed by Alemzadeh
{alemradeh et g, S T Endoor Meboh ERIRILIVIS (1D08Y, Subjzcts sonsist of

mmiem%e«mwmm%s;aﬂy ahose mhiltx o with & body mass lndex IRMT wreater Han or equal o

16
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¥

wamposition bnmg, rze&sm&i fe30 DEXA.

T

[0638]  Belore nntiation of the stady, &l subjects sre plieed oo a hypovalunic die

a lead-in pevind of 1 wvesl Thinde designed o sxclade vulijects who are undikely to be
oozt sad 0 snstre table hody welght belrs treatment,. Up to 50 subisots are tested
at onch ﬁ{ssagé@f drug. Daily dovage iv set st 100, 200, sod 300 mgfday. The duily dose
is dhvided nfe 2 doses for adwinistration. The dose is administorad as cither ang, twe oF
thres 30 mg capsules or tablots at sach time of ndministration. Subjects are dosed daly
for up ta 13 manihs, Bubleols are soviswed x‘mﬁtk};}x w;;si_g;hed., aucd sskedd about any side

effents oy convarrant Hluseses

S Twentwfour-hour dislary reosll iz obiained fran each silbject. The distary

reoatl s 3 awiww using & standard computer software program. Al sohiects are placed

Ry hygmca;m& et and encouraged o panticipate iy regular sxereise:

2

[osan fullowdng

ia\mim*ﬁs ;ssi& i ubmmd ‘aim& prewsure, fsting plasmi g,mwat: insubing ahadestorol,

fatyeerides i}f{t{? faity meids {FRA), and & }’tﬁi\}mﬂ*zmgmh‘f‘m and mossures of rase of
HEppearanes b onidation of plaema destved fatty acids. Additionally, rowtine chemdstey
profiles and fating plasoa gloeose sre obtained weekly o identily thoxe subjests wilh
wvidence of gitose intslerance sndior slectralvie abnormalitive. Thimoss {5 analvsed in

X

plasts, by the slucoss sxidase methoad.
t

Bsdll In mﬁ in consenivation i dolsonningd by RIA wsing s deuble-antibudy kit
Chotestersd wﬁ righveorides concentrations are measured by an aneyratic methoed.
Plagrne FEA i3 dotermined by sy onsymativ colodmerio method. ST was sseevsed by an

v glucoss %“&Eﬁm o test (EVEITTY weing the nudified rinimal wmodel, After seovemighnt
fast, & glucese ek {300 meke) was admindatered by, followed £330 min fatert by 4 bolos
of insudin, Blogd for ﬁiammirmii an of glecose soad insulin s obtalnsd Som & contes
bdeval vein gt ~30, 18, 8, 2, 3,40 80608, 10,19, T2, 25, 36, 40, 30,70, 100, 140, angd 188

win, B aed glocose of

fctivaness {S!‘l}} are oxlctlaled valng Boargrag s madified

minimabaodal computer program bafore and after the sorapletion ufthe study, Acus

Wl
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2

insulin rasponss o glucose s dotsrmines over the Hiest I8 min of the TWETT, and the

giw

%G si‘zsa;ppeix‘mm& rate il &\ ¥ is determined from $-19 min of the IVGTT. Body

smposition fe measurad by blocleairical impedanes bofore and a8 the conplation of the

s expendings {}{EE} is mneasured by indirest calortmetsy afler an

siuégs Reosting cnery
overndeht T3 fast, with subleats Dying supive for a perind of 30 min. Urine fs collested
over the corresponding $4 b, for messursrment of total witrogen and determination of

sudavivateouse, befve sad allsr the study,

38

&"rnawm*x‘ of phesily in vnear by coadminisiering Slasaxide and phemiormine

fiing ?s} Byghuation of & prolonged oreadmindstration of xolid oval dosage fornr of salte

of any of the compounds of Pormudae T 1V theveat in combination with phentsrmine van.

e candneted in hanans with moderate-to-morhid ohesity sad o body maess index (BMB

prenter than or oqus e 30 keim®. Back subjoct under roes @ complete physical
sxamninsion st the isitlal evaluation, body weight being measursd on a stundsed
Sleetromy s ai& and hodyeomposition by DEXA.

{643 ?&»‘:ﬁ‘:\*}m initiatioer of the shudy, o1 subjents ave placed on & Bypecutorie diet

- n load-in poried of 1 week. This is designed to sxclude subjsats who wee ualikely to be
worngiant dod to ahgure stadile hady wolght hefore trentment, Up 1o 100 subjects ane
feated. Daily {iemg\: of salts s any of the sompounds of Formudae T~ IV is set a8 300
g The dailydose fs divided tato 2 dosss for sdministration. The dose is adninistered
:agz'ﬁszi}éx & 100 g sapsule or e H mg tablet 8t sach Sme of sdminisiration.  Sulgecls
are dosed daily for wp o1 mouths, Phenterming s administered as a stngle daily dose
of 13 wp Subjects ave revimwad overy twe weeks, weighed, and ssked about any side

siteots aroonourrent Hnessss:

el Al subjsots v continued on o hypooaloniy dist and socouragsd to participate
in regular exerdize,  Boforscommencing, and aBer completion of the sandy, leboratory

tevte us describesd i the sxamyie abovs arg vitamed.

4. Prevention of dia betes in prediabeie humars

A

'Eiiﬁ»iﬁ SR | he axsmple desoiibes nen ofsalts o any of the comapounds of Formudas T
IV in g prodisbetic subisst 1o prevent the ceeurrsnce of dishetss, Bublety included inthe

study sl have slevated gk of devsloping ftabeles as wemsurad by ons of toves mathods,

13
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Irva fasting pluivoss sesay they hove plasma glucoss virlues bobween 100 and 128 mgddt

a4

scicating topatred faating @ucess, o 1o oral glocose loleranse tod they hoave plasims
shuvese valvey betwesn 140 and 198 mg/dl st 2 bours w&hg,ium se {oad indicating ey

have impaeived ghisost tdermes. Treabmesd Is nitated v any subled mesting sither

sritevia. Treated subjects ropstve ety 200 my dinzoxide pay day a3 0 100 myg capaals or

fablst twios por day or as two 100 my capenles or tablets onse par day. Flacshy trpated
subjects reosrve sither ste placeho capatle oy tablet bvlo por day or b placcha

cagpzsu{ oy a?:s% ofs e per day

§
{

{0ed6]  Tee

oy

frivent iy continoed fronge year with DOTT gy fasting glucose roeavasd

¥

8 subiatned veloase softrnndation o dazoxide HO and megformian HQlase

trent dinbetc patients

{08471 A sustained release co-formmilation of Havorids BT and wratforin HO s
yroxiaced by forndng & onmpressed tablet mateix that inchedes 730 mg of metformin B

s 100 g ofdiasox s&i& HOL These active §3§gs*§di.ems' are i‘i}fi’&ﬂd}ﬁs{i with sodin

¥

sarboxyusthy] celludose (xbout 3% (i
i.

combination of athyloallolose (30% {wiwd) s mnothyl celinlose (2

Wi hypromelloss (about 35% {wiwd, and

mragnesium stdarate (F2% (Wil The comproessed tablet is further coated with a

0% {velawdd sy a thn

Flen tn t:.mﬂmi;gma of hedration and drag riloing

(USR] Uype U dinbatic pationts sust treated with the oral dosags e by

sdniniziration of two tablsts ones per day or oo tablet every 18 hours. Treatment of the

pationt with he deng Iv continued untl one of e therspeutic endpaints is resched, oy for

;ss;:-si@-s‘ig A th mﬁm derives ’tixs:t‘amaxi.is; Brnadlt from sdainiatision. Ths tas

83 - i
ma&gd\ thepationt rem:isi s s Body Mase Inden (B8 tefn™ ) betwesst 18 and 23 e the
r&»&siz&hﬁ&?}m&ﬁt af noemel gluguse iakrzsm;\* in the dheenon ot restment, The patient ds
manitorad ;‘mmdn sily for {8} glunose tgzim'maue nging an oral glacoss toleranss el ()
plycemic vantrolusing s standard bloed glusoss assey, () weight gadn o lose &)

progression sfidisbetic comphcations, and {8) sdverse elfects sssocintesd with the wxe of

these raive ngredicnts.

s

isd
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ention o frevtoent of welght gobi fvx pationd reatad with vlosaapine

5. P

»??ﬁéggmmmihmﬁapy forschizophronia 5 Inihated R g pationt miceting TAM T

IR ﬁn"fﬁi‘t«}iii‘uﬁpﬁt‘iﬁﬁi& The pationy s admipisend I wmg ot eggmha;msa {Emmm

::.\f:qui *«‘a}'em of gﬁi;}m aoid s divalproex sodiion {Depakots, Abbott Labs)l Weight g
I3

23
dysliptdenia shad impaired glocose toleranee, and metabalic svadrome are high freguency

advorse evonts in pationts Tregted yeith thiv combination of anti-peyrhotics, nggﬁ.}i galny,

dyslipideniia, ,m“t;;}aiﬁﬁsé ghusoss rolovinoy or matubolic syndvomey v treated by thaaos

adimdnivtration-of 1 therapeatioally stfective doss of o Ky channsl opener. The patient iy

treated with addnistration of 200 mpdday of salts of way of the TOmpoy s of Fovmudee ¥
~ P ae'w é:knaé:;{}ﬂiﬁy tabte forsnalstion. Advrinisiration of salts of any of the componnds
of Formutas - IV sontimss until the weipht galn, dyslipidenus, tpaired ghucoss
rolértnes o -mei shod rc,vgmdr:mm v earrectad o unnd reatisent o8 e patiant with

olanzipine is xi seontinued, Dvdipiderain iy dotectsd by memsuring sireulating

conuanrations’of total, HDL, and LOL cholesterol, wighveerides snd novvesterified fatty:

asids. Impsiead glutuse toleranes is detected thevagh thewse of aral gr IV glocoss

L .
falaranee i;wawt%;" Motabolic syndronms 38 detectad by mensiming s ke sinde Sictors

including k\m{m? obesity, dystipidernia, bupaired glucose toliranes, and cirenlating

.g;;mwmsa{mmfm Py proiuilanimatory ayiokines:

¥

o Comparison ol Single Dosus & Dfneaxice ddnin Fax PragheoeaR Ol

Suspeasion or gy Diazocide Chaline € 3;“3?3‘*{)35:?;‘5&33{5‘358{3&? ablats in Bhese
Seedieets

2 ws{iﬁ:ﬁﬂiitﬁxf Design

Pl Oieotive o Sk,

UV H . in_iazéii siuc%‘i&s»ampk}yiﬁg 3 raudomized, opes-label, parailed mratecal
cevparing the safety, telerbility and boavallability (Lo, phavmacokinetios} i obese
subiesty of Pzaﬁwn\m@ forat 8 ‘mgs ansion) and dissonide chaline salt {oontroliedralsase
bl wave o nﬁm.tm. The study g x«smsimti thee safety and tolovabality oF g aingle 200 oy
dies {approximataly 2 oigdg) of dlasox ik The stusdy Sirther Sompared the single dose
pharmasokinetes of wy oral suspersion of the free bace ol dissoxide Proghyomm®) with a
sondrollsdirelomse tabloled orpalation of Slasexide sholing sall vouder fasting conditions

1 obete subjonis.
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3
N

S

(S 2 Radlonale for S

GRS §.}is§z§3xi§§¢‘; choline was seluoted 8y wn g d'i&.maiwe maolesule for the owal

"sﬁmsm@z ation m Masoxide broaue of sigrifiosmly gronter agueons solubility gver

il fhew, haw raphi conversion to digzoxide base on sxponwe ty an AQHTOUS
cnvirsianent, andd tncompativility with worporstion o sustained relewse hrmdetions,
‘The fate of dﬁzisam&& cheline by an sgusous mediven 0 vl has besn sxtansively
charscierized. Without wishing o be bowsd by theory, ot solubilived from the
sontrotied-relehes tablet formelation, pricr to absorption, the st Rydlrolywes fo the b
base of faronide sod cholinehydronids. Thés was extonsively shursctoringd using

e

Vis abyorbance, and sccurred st all phystological relevant pH values o pH 20 1o

pH RS Thix §‘3’Y§i§.’§)§§’§3§$ cocwred i detorinad water sl buffered syuoses soluiong, and

i podar solvents that conteined trace mmousts of water. Thus, dlazexids, asthe fres bass,

is the maim'u afr fvent abgiebed m?%nwmg oeal sdoindat mﬁm}éf the sholing salted

measure Jsa»,@g;&ie&m haszﬁ’ goncenratinns. i}_immﬁaﬁaa SESAYL INONNES s:iifamxid& free
buse, Differsabos in plasme concentration-tine profiles of diazoride will by depandant
oiythe Gme cotrse of release of diszoxtde sholine -tfi"am $he iablitnan iy i e ntedtingd
Hact M 'i‘m‘isfaf 1y, hoth eval suspension and immediate releass capenis formmlationg of
digsoids hav & hi‘m sonmmersiaily available, marketed s Proglycsm®,. The vl
suspension 3:38* Bacn shown to be Nahly Meavailable and mma‘;}y shenrhed apor
:agéz;mztzgzstrmsmﬁi Besause of the & ffieulty In charsotrizing dssolution fom the ot
susprision, the fnvites dissolition of Proghyoem® vapendes wax compared noder
standardized conditions to that of dazoide choline contrallad-relesse tablets {30 mg s
200 wmg). '

SR Inclusicon Oreireria,
{ s}{ﬁﬁ imhsmm sritevia for the s shudy fucluded ags 18 o 65 yemrz old
Swhwsive and ﬁ”vﬂ batween 3and 48 mim | nclusiveand signed informed gonsent.

Fomale ;‘;«Qfﬁm;},ﬁ}% wre requived o he either vmmwwpm%&i for gt loast T vear,

surgloally sterile fhilatorad fubal Hgation, bilateral sophorestomy, or hvstarestomy], or
prochicing s modically soceptable method of bivth control. Inchasion critsala further
ncludad frovdom fom sericus wedical disorders involving the kidveys, digestive system,

heart and blood vessels, Tungy, Byer, gyes, novves, brafn slin, sodirine syxeny, bones s
, . .

)
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Blood. Subjects, other than thetr ohess sondition, wers genvrslly bealthy as docwmentsd
by medial gﬁ*‘:‘:\g‘}ﬁ}"» physion! sxamination, vital s, 12-0sad BOG, and clinieal laboratory
ssseasments, ilimmm sristios of the sublects randomissd in the stady ave provided in
Table 33

Table 33, 8 t&z&rmmrmnm of suljecte randomtzed In the shudy

| Parsmeter | Progiycess Oral Suspendion (a=151 | Diazoxide Oholise Camtrolied-Ratsuse
§ Tabist fasi S

“MisaniST e ) THeamaR Ty (rangesd
TApe e SRITEED i FROTETEEG
73&%’&&@;@1} : WaRTaEEnT
5{‘@1&3&{ TR

frealeffonaley

i

:

SlE Bxolusion Criveris
{0653 Bxclugion oriteris ineladed frostrent with sn Investigationsd drug within 2§
days prior o 'é:@sixsg; pessence oy history of & clindortly stgnificant disorder, clindand

Taboratory test values ouside of fhe soveptad relironcs pange, reactive sereen for MRV,

HOV, or HIV, tse of sny medication affecting body welght, Hpid or glusose mtabolism
within 2 months, use ey systenys proscription medivation o 14 days pelar to

sereerit to dosing exvept hormopal coptrsceplives, wee of any dugghoowa to mﬁum‘ i

inhibit hepatic drayg metrbalism from 2 -‘i&ye privy 0 soeroening antil dosing, positive text

for drug of sbuss, Sorrent tohacon URe, PORINVE PRIy SOTOaR, Y Proguant o

breastfoeding.
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Randowdzation
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v

0654]  &ctotal of 30 subjects ware randomized in the present study. Fiftesn sabjents

wers randunsdedd to sach s, For conventence, the 30 subjects were broker ug into two
Corhiorts, O “obort | cheoked o e Ginde an Ootobor 13, 2008, was dossd on Oetober 14,
U0, rernined By the olints for 73 hours followiug doss admintstration, refuming ab 88
sl 120 hours oferdose adodnistration Cobort | insludes 10 seljoots randomized 1
peesive Proglysem Ol Suspension acmiﬁ subizcts randomised to reostve s Diazoxide

Chaline Controlled-Releuse Tablet, Cohor 2 checked inte the olivie nn Qotober 18,
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2006, wers dgsud on October 16, 2008, rersined tn tHe olinic for 72 heaws fallowing dese

esﬁ’i‘i’in‘ilﬁ?‘ﬁi@ﬁ retumning at 8 and 120 hovrs after dise adminiaration. Cobort 3
fnaduded ¥ suldecty randumited & reonive Praglycem® Ural Snspension amd 10 subjens

randomized o receive a dinzoxide choline vontrollad relvass tablet,. Al soblseta

somplatad the sm{w

Fda Desing

§§}§§§§.§' S*aﬁ);x\m randomizad to the Proplyoem® Orsl Suspenaiin arm reosivad a
single D mg f}s;zxgs {4l taken with 330 mL of room emparsture water, Suliscts
randomized 1o e direoside choling controlladoralvasy tabded arm received o stoghs obiat

vontaining 290 my of diwroxide choling, which is equivalent o 200 mg of diazoxide

onss wete s:%smmawnai aftor an overnd fast and fastin ontinved

g &o
approximately §.23 howrs after dose administration st which time s standardized meal

waxaerved,

. Safets Monite

.

- urinalysy wers condusted st soreening wil b ond of study. Hematelogy included

mﬁ imbcw&mm sasts m&unm{\_ homatology, clinionl serum chomistey sad

MESsUranSay ev“ hamoglobin, hanatoerit white bloedd u,&? sonant with difterential, red
blood eell m&ssﬁé and platsdet comat. Clintesl serum chemistey neleded svalestinn of
socdinns, potessiom, BUN, sreatindng, twital bilivubiy, total gmmiﬁ, atbumin, alialing
;‘}haéaphgmsm ART, ALY, glusoss, el cholestered, HiLechedustorel, sl tiglyeenides
Uninalysis ine Z\ua‘; e pH; speciio gravity, podein, plusosg, kefornes, bitirubin, blood,

&

nirciies, maazigmgm, leukooytes, snd microscopie nrive saslyaiz iF aemple waa dipstick.
poaitive. Al adverse events were revorded. Vital signs wers tolivcted st sorsendng, at

- oné howr prior to dosing, and after dise adeninistraticn at 1, 3, 8,8, 12,2 24,48, Tand 120
haas C‘smmmm twoelond oardine pronitoning felemety \} was perfor mcﬁ on suljects
fom M4 hours s;:s*mr o duse adudnistvation (fo sataldish baseline dutad widil 34 howes ulfler

sduse gsdms:msm@&w&

TS Explseatoey {?'?‘;s'fﬁbiﬁ\t;{

10 I & hre se exploratary Qmﬁgsmﬁs were svaluated in the study. Bload glucess,
insulin ami aondexterifiad fhtty acids (NEFAY wers mcasursd gxs'im' o dosing snd ot 1,3,

8, 9,12, 34, and 48 hours postdosing. Blood glucoss wd insulin lovels wore slan

168
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masewend atond of shrdy. Dota collected af tomen 1,3, 24, angd 48 hovrg sfler doan.

administation wm‘@ ohtatped wnder fawting coralitions. The remaining dets points ware
. Samples for pharmagokinetic ms‘iyais_ fo seahigde %}‘izﬁmaﬁz&hiiity

L6, 20, 29,

post-prandial m SRSUEER
were solivoted pr-mf- )

32,40, 98, T2, 06, and 120 hows,

dosing snd after dose administrstion st 1, 3, 4, & 8

b .:‘ Results
f g

IO6S8]  The adverse svenls cbarrved with sach ofthe tare-formmudations are

Adverse Bvasgn
sunmimaeized ' Tobles 3 and 35 With the single sxosption, » moderate hoadaghs
requiving treabment with acetominophen in 2 subject weated with Froglycam® Orsl

Ruspension, albadverse svents weve nald. Both Rremudations appearsd to bewell

oldrated i the stddy. One sulject

m

abletaxparionted mild loss o appetite. Bevaose most obese and obese diabetic animad

¥

§

of dinzaxide show yom

sodel studies o reduction in food consumption, loss of sppatite

wa, Theratorg, wmaim ad part of the pharmacodynamis respones fo the drug in ohawe

patdens, rather oy an advarse svent,

Table 34 Advarze svents (A8} br subjecty sdmindsterad Proglveemi® Oead
Suypeasion (n=18)

N Houes Post Kurreetive o
Adverse Bvent , Lhapdodeing
o ﬁmmg Trostwpent
’ﬂa&tmmtmmmk '
Nywsex® 293 Mitd s Besolved
Neuralogieal
Therapy requingd
B Mavi&c R Modarsin ‘sovisominopben Reaohved
§l§§:;a<§as:hg*‘ 6,35 N Reaaheed
Saaiatod 1 wping
Dizatnaw® 10 ofiled position Resohoed
Saaisted 1 ngvay
Doy 323 Mid pisition Rasolved
Sagined e suping
Drizeimess’ 18 Mg eltdon Ravoived

e

ninistered with diazoxide choline sonteediod-relesse
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_ Auafuted o i
Disdinegyt Q28 Mg position. Reenbed

BiseaBlonenue

638 g Nous Resabvad
Previnatifis Hom
ROG pateheed 433 MG Nops Rowbad

Nunber of subjevts with s Jeast ose AR = §, Al followed by the same superscript leltsr

§

Qreethe s sudident

Talde 35 Advarse events {AE) v rubjects sdwinivtersd Dlagoxids Cliedine
Controfled - Relesse Tablet te1f)

Eiguey Post Lurrective
Addverse Bvent | Dosing Treatuisat Chuteome
Gastraintostingl T T
BNETR a‘ R Mid Resndond

vy Heavey

I Bl S Rasotvsd.
Neurelogiend
Asgvistsd 1o siping

Lightiesded 12D Mikd position Resntved
Diarinsse® 200 M Pome Regolvixd

Plecellsngom
Chil' 2@ Mikd o Resoived
Baok Paint 2@ g B ORET Besobead
Wan® 304 Wi “Neare Beactved

Ruasabisr of aubjbots with at least ors AR = 8, ARy Tollowed By the same yupursoript lottye

v e nanes wivbiect

2 frtond Chewistey.

§3655 A xonuneey of faating glovase, festing insulin, NEFA, snd serom sodion (M),

prtasstom (K and sreatinins lovel is provided o Table 36 Neifher fesatment resulted fa

0
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Trostment with dissoxide primadly impacts ghaose-stimuolated nsulin soerstion rathes
than basal insulin secoretion. Fasting gluvoss heals inorsased slghtly in the fiest 3 hows
fllowing dose administation. Thix FHOrSasR Was o provcunesd fnthe Froghycem®
Ciral &u&pansi«:«éﬁ arm oy covnparsd to the disoxide choling controliedratonse et avn.
These resulls ave copsistent with the differenves iy measured rates of dissolution fom
thase formulationg Gaey Toble § Hersdn) and the PR lovels {see Figares 38 and 38 herelnk
Ty this study, there iy ue evidense for 8 reduction in fasting tsalin after the sdministation
of the single d:;s. o of diazoside. Theee is also po svidence Sy astgnifica nease i
ating glusoss as nwanieed at 34 or A% hooers s fer dose adpdnistration. The most
sensitbve phavmacodynamin responss moasne i KEFA, Dizzoxids frogtmont sonaally
roslin i 2 shotidorn inoreass n NEFA, which returas 1o lovely &t oy balow bassling In
ghout § hours. Eio*h formudations showsd thiy transiont Inorease In NEFAL Treatment
with Broglyeern® Crsd Suspension resulted in s stutistivally signifivant insvense
(o<O.00T) i NERA ot 3 hoors, which by & howes after doss administeation had rofirned &
Tevely well balow baseling, Strnilardy the rovome I NEFA at ¥ hows afler
administration of diszoxide choline controlied-relense tablety way statistically significant
PRI M%‘s Tevads in the dissoxide choline controliad-reloase tehlet trantsd
subiems also retumed 1o lovels well Baelow hassling by & hoors sftor dose admibrdstration,

%

Pabie 38 Fasting gluetss, fasting lasalin, non-exterifed fatty atid (NEFA), serum

sodiu (Na), potasstans {R) and craatinine of subjeels

- Pavametsr | Progiveses Oest | Dinzaxide Chuling
Saspension (=18 | Controlled-Redesss
Tsblst mi%)

Fasting Glacese (mgialy T icaniSh (ranasy TesetS I} {rangey
: et - TSRS RAE

Haseling

(Rpondose | D4R 9BALTE 1 GTEETRITR

Ihpoatdose | IOLERG ORTIRY ] SEGST @OATYY

T34\ postdase SRR oS TR R

TaE & poatedose TGIAE (R : BIES RGN

Fasting Losntin {ﬁ&iﬁs“mi}

Baseline | SO888 (2 00408 1 S0 {48

1%

Ex. 2002-0577



WO STARIEN

POTY

HUGABIRTEH

AR post-does ] 1208 BHEI H TSI G AT
B hposdoss | 5.9x87 m q}»&:}} TARZE EITE

NEFA {pmelity

TH nosteaoss |

0.1 {D0G 08T

LG TS

SIS T0I80RE

Ghp sivdm?ﬁ :

GISEEET EOTER

Glisgad TR

24 % post-doge |

G38E6.10 (0330833

SARG IR 02 TR @7y

TER T post-doks |

LIRRAE {30868

TI5R0,15 W IT-088

N fofais

Heosling

TIOR3

Brud o Sty

FRIR

11 (1091848

Kimmotls

Haneline |

FRAREEER

O3 GEST

Bad of Bty |

R ORI

IO EE

Crastioine Gugfdtd
RREE L

frp—

ﬁ%ﬁi&?in

FE TR

Badof Study

1
t

{ﬁs&éﬁ;

chertistry, :xmi g ‘miy«fs wars witlin nosmal ranges for obess

ERr IS

{osE)

Following dose pdministration Is provided i Figure

AR é}‘.i}iﬁr clinieal laboratory &

¥ind Bgns

TERA GF] 3

sahiest

%
%

TR \a §a1 %}'

stg, hehading hermatology, chintoa! serum.

“y
-

A geaph depioting sitiing blood prossare st baseling and ot vartous thoes

32, Weither treatment s assosiated

with s sustained rednotion ar inoreass in blood prossive, bor was thees Ay cloay frengd

frouty baseling over 8,8
; ;

erementally fom bascline lovels By the peviod from dose sdimdnistestion to 3 hours past

‘3“’}

%

or 24 hours wfier dose admoinisteation. Polse rates dropped

dusing (Figwre 335 Pules rates roxe to lovels oguivetont o baseline or sightly abave

Paseline in the dorod from § (0 12 howrs after doso administation, and revonined st

Hassling levals fom 24 hours after doss administeation to sred of the study

{Figurs

233, Review of the baseling pardiag telematry dats forall aum& SRV

the moming of Josiug. Baved on the absence of clintoal sipuficant abniormadities, el

suljents wens allowed to provead with &

The sardine telumetry datn foom studdy

iR

3 gongduoted
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Hrpe § a4 h\wmx afie dose sdninistration was matosted. Mo clisdonlt by sigeifivamt

abnormalitivs §m§ archeythunias) wers observed,

P

F24. Prefiminary Evaleation of Diazovide Plasww Phavowcokinetios.
{86621 Compared t© the Proghyosn® Oval Ruspension, the diazoside choline
-aammiieﬂwwiws s tablet Rad o 30% lewer peak exposurg Oruoy and & 135 lowse otad
sxponure ALY when the formulations weors sdministersd orally ag 200 my equivalents
s

&l medisn *wz** & A he afier adraindatration of e oral suspension ang 208 he after

aof dlavogide {E?mbﬁia 37 The timingofthe ;xﬁm\ rdaging sonteniration if'i‘ma);.b;‘s

adesinisingion E_%i the diazoaide choline sonteollod-relsase tabiet. ’i‘.%;i: tormtinal hati-lifk
for digsoxide wals slmdlar with both eondations 28 hr Ror the oval susponsion snd 32 by

for the tablstt TThe bwe formulations had stmitar bebwesropatisnt variahibity for Cmax

i

'~'¢

SLICL i‘h& most notable Jifferonce buiween the b fonpalation following  single

dise wan the iewm\ brosder peakof i}m soncentratignime Frofile of the tablet

1 i s%um\: 34 and 38T %m peak conceniration for the Whist averaged dhont

3096 Jeas snd ooourved sbieut 16 hows later than the Suspendion. Figursy 24 sng 18
Hastrats that t}‘_m- pigan peak coutontrtion wis victeally nnchanged between by and
Pk gwmx»vdmt; following sdninivration of the {iiﬁts;a}:zii’e\; choling contraliodasionss
tablet forovglaton. Beoasse of ¢ more sestadned reloase patisn, the ablet formuaiation

was predised 1o have a grester seoumatation olor with cheos sie dosting than was the veal

Sugpensions{ g 288 ;msra;zfam:ms of repeatad vneidatly doaingowith the twe

formulations fassuming Busar pharmusokinetion) predicted that the two formmilationy

would Bave similar trough cimeentiations gt steadpetate {3333 nadnall) {ave Figurs 383

Pable 37, Bunsnery Statisties for Pleoma Dissovide Phavmavokinetic

Parsmeters after o Blagle Dose of Twe Formulationg

Piarogide Chaling Cntrallod-Balvdss Tabists

Ao
Cmag Do 29 AURYGI20 AUGEO- A THR Avou

B *mi., DS ¥ ?”i}i‘:?"'l},,- ageheirall gmok fele 1w Br -« Fashw
N i3 & i 13 13 18 1% 13
133
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F3 ol fosions of Compariser of Qngde Doses of Mazoxide Sddministored oy

f*’m\g{ e ® red Sigparesion orag Dingoxids CUholive Contrplled Relsass
Taaddery fu Qbeve Bulyects.
eey The ;pr caont ebindesd stady on the comparison of a single dose of diazorids
Shahins mﬁ%mi sch-releage tablal with su sguivalent dose of “diazoxide sdminisierad as
ProghvommB: Qaa& Suapension in clvse pationts indicates that both Soovlations wars well
pdeeated W ﬁt}:. & xingle exeeption, modergis Teaduche requining troatmsat with
stetaminophenin ong mbzui treated with Proghycom®, all whverse eventy wers mald.

Digsoxide choline contralfedaelvass tablets appenr 1 have 4 batter ONF safty pradile

than Progt Foom® Q Oreal Susponsion as evidenced by the sbheenve of headuches wnd reduosd:

et B (isgx.m&st@ §~*<§sis3;'amr\a endpototy showad s detrimental bapiet. Praliminmey
pharmacokinetic snalysis showed that comparesd {0 Proglyeem® Oral Suspension, the
dinzoxide cimhm-: controlind-relosse tablst had a 308§ lower peak sxposurs {Omax) and &
8% lewee wtsﬁ SRPORIR {AU&‘Z‘} for the sevne 300 mp dawexide sonivadent doss. The

# suing ofthe mfak plasms soncentration {Tmesd puourred 8t 8 sedinn tme of 4 by after

simiinisteation of the o eal wuspension and 33 hraBer adindndstration of the dazoxide
choline et The envingl halihife for diasoxide s siralar with bath formulaions 2%
B for the oral suspenston snd 32 br Tor the tablet). The twio foromlations had simibe

Botweenspationt variabitity Sy Croax and AU

8841 Al petenty snd othay refersnoss ited o the specification ars inlivative of the
SR wf;ﬁ-ieziﬁ of those skilled in the set to which the inveution pretains, and s
invorporated by veferencs in thelr entirstiss; fncluding my teldow and Hgmres, to Gue xamn

extent as i sacl refirance had bos inosrpvrsted by refirencs i it entivety Individualiv

{oees) Owe skillad in the ant would enachily upprecinte that the present mvention iy
well adapted to ;}&mis@ the oride and advantages mentionsd, as well se thoss Inhsrent
therein The ma&mds vartmens, avd compeaitions described hersin o preseatly
» regwesamaﬁ%@z of preferred embodiinents are excmplary and s not intended s

mitations ou the scope, {‘hgsws:’ﬁ therein snd other nxer will ot fo thase skilled inthe
a:‘;ii, which are enompassed within fhe spirl sl the ii‘l‘:“’ﬁﬁfi{)ﬁs are defined by the seope of

Hhe claims.
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HEGES) Drefivitions provided herelr are not intended to be Hmiting from the meaning

comsnondy andersiood by oot skill in the art wiless tndicated otherwdss

EETE The fnventions iHustratively described hersin may sunaliy be prasticad in the

absance of any slemant or slements, Haitation or Bmitations, nod speudfically diselosed

herein, Thuy, for example, the terms “compristog”, “including.” containing™, ete. shall be

rond expansivel v amd without Hmitation. Additionadly, the feoms and sxpressions
spaployed hereln have been wed as torms o +F deveription and aet of Haitation, sod there iy
no dntsntion in the use of such toms and exprassions of exclading soy equtvalents of the
features shown sud doseribed of portiony thereof, but it is recngrdzed hat various
modifications e posaibls within the seops of the fnvention claimed. Thus, it should be
understood that sithough the prosest invention has been spoifically diachaed by
preferred am&t;{ﬁméiutﬁ and aptional features, modifiation and vardaton of the {nventions
genbodied they cm hershy disclosed way be revemted 1o by those skilled in the art, snd thay

sttt modifivations and variations are congiderad 1o be within the stogeof s inveniion,

pLtL Th.e;émagsi?im has been desuribed broadly and generioally horein. Bachoofthe
narrower spociss sl subganenie grvapings fulling within the generio disclosrs also form

e

pact of the fnvehtion. Thiw includes the goneric desoription of the invention with a

previac of negative Hmbtation removing any sulicot matter Fom the genus, regandiess of
whather pr net e oxeised sradevial s specifioafly ciied heratn, Other smbodiments are
ithin the §-\§‘m? ving olabmy, Do addition, wheee fmm o5 QY &&a@%k‘ : of tha invention swe
desaribed 0 tering of Marush § groups, thoss skill ad i ther et will recoguize tat the
fvention iv alsy thenby desoribed in torms of any individual member or subgvougy of

muenbers of the Markush grot

$r
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:TH*%\’“\K*HKH IS CLAIMED B

3. &\ salt s.am;}mmw
an imiﬁm of & Ky chennel opensr seleoind from the grotg consisting of Formds

i Forsoula 1, Poovuda T and Formrale IV and
8 m’stém selected Hiomn the group oonuisting of s silall mets! and x cmpoungd

Sramprising 8 tertiary amine or anowmium B,

whereln when said salt somprises Blaxoxide us the anton and sodion as the cation,.

Satd salt ie pod g fourn subtabde B dntrvenoususe

& The salt scsording to elaim §whersin when sadd sslt compeises diazonide

as the andon and sodium ay the palion, said salt is wed in & Boguid form,

5 ik 5 s . Ce »
F The salt according to claint 1 wherctn said suivr Is dor avdon of Formula
i
¥
& The selt aoverdiog te dlatm Lwhorsin satd anion i an anion of Foomuda
i
5 The salt according to slaivm 1 wvhevain said sution s an anden of diazagide.
&, The selt according o claim ¥ whersln sidd compotnd cowmprising & tertiary

sening or srwnaiue growp iy selocted Fom ciwline or hexamethnd hexmnethylang

dlsrenonang,

1

R Thessh um@&i&m foolatny §whorein paid adkall voots) potion s solested

fron g sodino sation or wpohassion cating,

8 The ralt avcording to wlaim 1 wherein said salt s selected Srom o slivm,
potussimn, choline, ar hoxanwthyl hexumetholens disvomonium sall of Foemuls Nl or

Formula PV,
&, A phurmaceutical fonmulation somprising the sslt according to clsim 3

1. & sl comprising an anton of 8 Kaye charned apnener selected Som the

group stnsisting of Formde ¥, Famula VI, Formula VI snd Foraala VI

i
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15 The sell mevording tooolgim 18 wherstn at loast one substitvent ommprizes
A0 ARG Frow,
v

§ Ti}m zalt seconding o olaiin 10 whasin B! COINPEISER A AVHRHG PROUR

33 The solt sesonding o olety 30 whersin aaid andon is an ankon of Foomuda

34 T}” e salt sccording to oladm 18 whereht satd anton 18 a0 sodon of Formuly
CYVHL

18 The sl acvording to claim 18 whersin said salt comprisey s cation of an

alkali metal,

3

16, A phanvgeentical formutation comprising the salt aveording to Sabm 10

170 A sslt comprising & cation of & Ksee channel opener selected from the

Froup consishing ¢ oof Fornmla V. Formula VI Pormuds Vil and Pormuds VT, whersin st

Trast sme substl fia LI COMPTITES 1) WNING froup.

>

18 The salt seeording to claim 17 whergin ® LOMPHSES AN Semiag |

¥
I8 The st avcording o olaim 1Y whereln said oation {5 an catisn of Farmula

M The salt sccording to oladm U7 whereln said satiey iv s ontion of Foonmala
VHL

% "’Em salt aosording to clatm 17 wherein said ssit conprises s mion

selocted fom the g&m;;;« consisting of subiaey, chbldn pndrochioride, foonrate, maleste,

p&iiwg%hatﬁ, sutfirnate, scolats, oitrsts laobte factrsts, moothiossnifonate athaneuifongs,

bensgnes ii*’@naiw;, petoducne wilfonste, oyelohaxyvisuifanate and gulmte fons.

B The salt acomrding to olaim 17 whercin sald sult cotoprises my anion

selecied fromm 8 Selogen.

i X . 5
23, A pharmseentics! frmmidation somprising the salt ausording to sdann 17,
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e The formulation socovding {0 aay are of wladins 8,16 and 33 v a stngde

adepiuistration that oontaing behwosn 10 and 100 mg of the st

35, The formulation according to any gne of olaims #, 186 and 33 K a single

! LN 3 N A N AN 0
-sdminishation that sontasms between T sand 200 mg of the selt
26, The formidation socording t© sny one of clals 8, 16 and 23 fwra single

audwinistration tht sontaine heteesen Y0 and 38 mg of the salt

I¥0 The formusletion scpording to avy one of oladms €, 16 aed 23 By s wlngle

administration that containg between 300 and S00 g of Gl

»

B0 The formulstion sconriing to any one of ainires B, 18 and 33 thet containg

Tatwsen SO0 my and 2000 mp of the st

3
f . %
&, Whet

sulteble fororal adminisation

sraviation aesosding to sy one of olabve ¥.16 and 23 that g

3

30, The furmulat

s acnonding to olaim 29 further comprising at least png
Stmponent that sebstantiatly nhibite rolvass of the Koy chausd oponer fom the

Frrmodation unitt afior gaatiie trans,

w38 wherein the

31 The fonmdation acsonding ke ol sompanes s selevted
Fom the gedup i‘c{sxas‘s‘aiing g {a) s ph senaltive polymer or cupolymer spplied aa g
compression casting on 8 tablet, \‘a} 8 pH sensitive polyot o mvzm}ym&f apphisd an g
thin flmons i}him 1o} & pH sensiitve polynir o co-polvmay applisd sy 3 fidn film o an
sncupyulation systeny, {d} 2 pH sensitive pabaner or ao-polviner spplied fo sncapraluted
micropartictes, {@} a foneaguesussoiuble polyier of copolymer applicd 8% & pompression

coating on s tablel, () & on-squssus-soluble polymer or so-polymer spplisd s s tin

Al on & tablel {g) & noncagquecns sohuble polymey applied ss 2 thie Slmto an
S . )
- sneapnitation sstony, avd {h) conidnations of thess spprosshes, whereln the pH sensitve

polymer of co-polymer i resistant to degradtating under acid vonditions,

3 The Soromdation socording o either of claimea 3% or 30 further comprisiug
@ womponent that sontributes o sustained release of the valt over & periiad of 230 hours

folltnwing sdministotion.
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3% The formulstion sctording to clalm 33 whereln th time porfod i 34

houtrs followdng admindsration.

34, The formadation sovording 1o cluite 33 whersin the time peviod is 4-8

Bonry Rollowing administration,

3F, The foeulation scomding o olaim 32 wheretn the tune pavied s §-24

hours fellewing adevirdstration,

38, The formulstion ascording o olabym 32 whereti the componant iy selosted
fosvere the group j:_s;m}gis;iéxm et {8) » pH sonsitive polymeric conting, (5) w hydrogsl, (s
il voating that controly S e of diffusion of the drag o s vosted mmrix, &) an
erodabie matriy that contreds rate of drog redesse, (o) pelymmer coated pellets, granules or

-z-s‘ammmtmiﬁcs of s;%‘mg whish vas be further siwepailated or comprossed inte o tablet, tf}

systent containing the drag, (8) & comprosgion rosted tablet formof the

gimg and g}u} combinatons thereok

Z?a:ﬁ?é & method of (a) Inhibiting Seting inaalin seovetion (b Snfubiting ghocose

3

°

stimulated fnsulin sseretion, {0} slevating enmpy exponstines, () clevating bata oxidation

8 ﬁxg\ sephagia, i an obesg, mfcwam Tht vr obasity prong suljes,

¢t aaid subieat s thevapeutivally offoctive amount of

formuiation selested fom the group somisting oft 8} & formulation comprising & salt, suid

salt coroprising o anion of a Kaye shongel sponer selected fow the groug consighngof
Formuls 1, Formula 1T, Formula 11 and Formuls IV, and & oation selortest fromm the group
consisting of s alkali mstal and & campound comprising a tertisey gmine or ammoniim
sroug b e frmolation sevording e i 16 mnd o} a formulation ascordiog to dlaim

E3

38, iiu, method according e clatn: 37 whevsin the durstion of said Inhibiton

or elevationix st feast shout 18 hours,

39, Themethed socording W slaim 37 wheredn the duration of sid inhibition

sw glevation is at beast shdat 34 hodrg,

18
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A% A method of maisidsing weight loss in an obees, overwsight, or obesity
prone sebieet, seid msthod comprising admivistering o said sulject 1 therapontisalily
sifective amoutt of & Smalation seleotsd fom the prowg conddsting off &) & fermulation

eovnprisiag & sall sald sall vomprising ao anion of 8 Karr channs! opener suleoted from

‘the group consiating of Formuls T, Formnda §, Formuls U anwd Fornals 1V, and s cation
seleoted from the group ronsysting of an alkal et and 2 compound comprising &
tertiary aming o erranoniunt group; B & formulation seconding to olaim 18, wel ol a

forvatation aocovding o olaim 23,

3 3 . v ~; Y - N W g N SR »
4. The msthod spoeding to olaim 38 whareh said foomdeloa ds
W 3 ! - o 5 .
adntinisterad ondy per 24 hows,

4%, Themethod secording o clatm <8 whersin suid Brramlation iy

scministered twe tineee per 34 hours,

o,

430 Avmethod of Induclng weight loes in mv obese o overeaight sulijoct,

compriving wldvintstonring & sald subjrat & thavapentivally sffoctive smount of &

v ) 2 v 3 " 3 3 e . - P o v < AN i SR 3
formpalation selected from the group comsisiing of! &) & Rrowilalion comprising 8 salt, zaid

salt soimprig ag st anion of & Kare channel opener selosted fiemm the group consisting of
Formuls L Formula 1. Formuls 113 and Formula TV, snd & catlon seleciad font the group
censisting of ar alkeli wustal sd v compotnd cormprising # tertary audng or anwonitn.
group; b) & formidation stonrding o cluin 165 and o) o formulation accosding to claim

X

#4.  The method sccording to st 43 wheesin the formudation is adwministered

onte per 24 howrs.

4%, Themethod serording to clabm 43 whereln the fornmlation iv adninisterad

tyeo ey por 248 by

48, & methed of troating ahesity assnciated sremorkiditise in an whess,
overweighi or shesity prone subjscl, said mothod conprising adesinisioring to sald
subject a therapeutivally effective amount of o formulation selectad foms the group

consising of 2} 8 fonmulation comprising s xalt, sald salt comprising an snion of & Ky

chanoel opener seleeted Hony the group conslsting of Formula §, Formuals I, Fovmgda 1Y

£ 31
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and Formuls IV, and a cation seheo md_ fon the group (::sméssin_g o wit alkell motal and &
pumpound r{.\mﬁmisﬁmg 8 tewtiary ’s:;snmﬁs or amaoninm giongd I g Semalation soosnding
1o elaim 18; and ¢} a formulation sovording fo olabm 33,

3

R

& Themsthod \&mmmsw o slom S whersdn the fornadation is admininiersd

Sine perdd-howen

48, The method according to clgirm 48 whereiy ﬁa Forintilation iy wdadinistored
fwve times per 34 howrs,

i
48, A wethod of slevating energy sxpenditurs in an overweight, tdsse op

ohatity prone sidect, seid methed comprising administering 1o waid subjent s
sherapeutionlly pifective amount of a ;ﬁmmaia;‘i nn selected from the group consisting off &)
& Rwinutalion gf:‘emmv«mg 8 s;;i&;, sadd salt cnprising an anion of'a K sve chavadd CPSIRE
seloated from tiw group consisting of Formala i;'}‘?«m*xmﬁa H, Foomda I and Formulg 1Y,
sl g qation selocted from tbe froup sonsisting of an slkali metal and » ptmpousd

Rra gy gzrmn& & taﬁzaw &-ar anenoniam grouw; B a formlation sccovding o olaine 18]

‘;.s:ssrz az;ca:{smiﬁsf;gg fy olain 33

&8

S5 ’he method &{.&,{)‘i‘ﬁiﬁxb o clalm 49 wherein the fopmalation i aduinisiered

By e ey «3 Bowy.

B3 A mathod of slevating hate oxidation of i in an overwveight obesany
obexity prons ;\’uhs;em, said method vomprising administuring to watd sublesta

'ihm apeutionily eifvetive imeunt ol a formulation selocted from the group consisting off &)

a Tormualation mmpr&m 2 & sndt, said el pomprising an anion of a Ko chomsel openge

selactad from tizn Sroup consisting of Forsuly ¥, Foemuda 15 Fovmnly 11 sad Formuda IV,

o

and & satioss wiwmﬁi fron: the group consisting of an alkali mets] snd 8 pompound

{,"

suompdising & tt::“i Sy anne W anwnonbi group; Iy 8 Semulation socondiog to olaim 36

sud o a fovalation scooniing to claim 33,
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8. The methad sconeding to slnin 82 whareln the Hirmudation (s sdmiaistored

v per 34 by,
¥

S4. Thenethod seconding o oladin &2 wherein the Smadation is adimindetered

Dot per 3»‘2 howrs.

835, A wethed of preventing the tredtion to dizbetes of a predisbetio sudsject
Sorupising &dm;eim’sires:éﬁg- o said subjaet atherapoutically offsctive soomt of g
formudation selected from the gremp consisting off &) s-formudation vomprisiog a salt sald
saly {:&‘sm‘;g}sri‘siﬁg:&ﬁ andonr of 8 Kyre channst opener selected Srom the growp consisting of
Formda I Formula 1L, Foreala U1 and Frorada TV, and & cation sslected from the group

sttng of sy alkall metal and @ compownd COmorising 8 ferliary wnie sHamsnoniom

oy BY o formadation seoording o clalm 18 snd ) x formulation secording o aldm.

56, Themethed scvording to clain 55 whersin the formudation is sdndnistored
anee per 24 hours,

B!

2%, ‘Themethed seeording fo olnim 88 wherstn the femadation s sdministsred:

Tt ey pir 32 hisvurs,

38 A nsthod of resforing normat glucoss tolerancs to 8 dishetio nuliact

aring to ssid sublect a therapentivally effective amomi sfs

L

Sorapristeg sdminist

forsnulation selected from the moup condisting of ) u formulution vowmpaising a salt, sed

sl omprisisg an aon of # Kere Chatinel opener selected fruny the group vossisting of
Fermada 1, Porsada §, Formuda 3 and Pormuda IV, and & casion selested fom the SR
grougy #) s fornjalation ascording tocladm 18; and ©) & formulation stcording o claim
23, ’

5

59, The nwthod sceording fo dlaim S8 whersin the formalation is sdwinistered

onog por 23 hours,

S The method soconding o clufe 88 wherein the fonmalation s administersd

e fmes per 34 houes
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$1. & roathod of restoring nonms! ghuses s fodersne 10 s prodisetin sublest.
compriving adniinistening to seid sobjest » therapeut voally affective amount of &
salt mm;\mmgl an anion of 8 Kors channel opener selected from the group voasisting of
Formuds L, Pormuis 11, Formude 11 and Formula TV, and wontion selected from the g Sroug
eongisting of S call paetal and @ sogepound comprising 2 lerinry DS OF SRR
frnap B a 'itan;fz\;ﬁas‘smt; aocording o olain 16w o) a formadation socording to clain
23

e A
853, “The muothod sccording to claim 81 whenun the §urmu§§si1i\ﬁ iy adnunistered

]
e por 24 4 hsars

i

§%  Thensthod scoording to olain 61 wharsin the Sonmulstion i aduinistersd

Do thives par 2

B & methed of delaying oy preventing the progression of dhabetss in &

subiest comprising sdmintsleddng 1o sald subgect & therapeatically effoctive ansount ofa

b

forrmulation selveted from the geoup consisting off 2} a femudation comprising o salt, said

salt compri ¢ anion of 8 B o channal opener selesisd from the group consisting of
Formula kg Yemm i 2, Fornsela S and Formuds TV, and & vation selected from the group
consisting of an atkall toctal and % compound cornprising & tordary autine oF anneniumn
group b formdation aceording to sladm 16 aml o) & formuls aticny secording o el

i
X :

#35, Themethod sconding o slalm $4 whersiyn the Rrmulativg iy sdministorsd

onte per 34 hods.

y

g6 Themethod scoording to ohadm S8 wherstn the fermmlation te sdwinistered
o times per 34 howrs,

$7. A mehed of treati s obesity o u’b eaity sovoodat f‘é ssosrneniidities or other
diedases oy e:-{}'ﬂ,{ilitiemz fnvolving Rave vhannels ?:w cwa{imwm&mﬁmi foeg subient in veed
tharsol s therapaudically effective amount of & foemulation selectad frony the group
conisting ol “} a formplation comprising & salt, seid solt comprising gsnion of 8 Ky

chanaiel opener yelsotnd frove the grovp rovelsting of Froneala §, Formnds I, Formude 1

forfoabrtion mg chedt fravn He proup conststing of @) & Remolation somprising & salt, said
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and Fornmia IV, and & cation salesied Som the group cooaisting of an sikali motal snd &
.mmpa%m& cepnprising & ferhiary Smine or amneninm grougy, 'iz;} & forrmulation scoosding
to slarny B and o forvulntion scoreding Yo olaim 23, and e drag sele cind fron the
group consisting of an amphetarvine or smphetanine minture, Sibwdounios, Qriistat,
Himonabant g 313%3 agopist, & FETy roosptor aponiant & drogused 0 fred wehllntian w

peta sdvencrate recsplor sgonist, an AUC nhibitor, leptin, 8 leptin analogue, 8 leptin

, thee:
agonista $t}}§%§i§<§3§$§i{k Sgonint an sdiponsctin agonist or storatagogos, Amyviin, PY'YW or
aFYY :;sxmiz}gﬂ oo gluetin antagonist, & drag that tubibile gastrotntestinal hm&m arother

digestive esm}‘“;m\ & deenve Hpogs

dhistary fad, gr sl hotione Or & wowth bonuons amm g, a growth honnens
seoretagogue. a QUK agonist, an aleovlethunslaming moephy ajonist » fatty acid
synthing mmhzim‘ a mw,«rmd y\,mpmr agomel B selentive androgen mm;}im snodulater
-F?&Rﬂgmum ew«m&-:m}‘aimm olvoylestrons, 2 NFYD roepior antagonist, » NPYS

"’a SO & mevsiEming z}ptﬁm m‘}z%\tmr, 8 MER inhibitor &

1,4 histsoningd

.gs{m'@zsmn 3, 8 ﬁvmm §-s) :ik’eg s fall zfﬁuhxi&an & DG XT& zc“nbitm?,, @ g:mrbsaxygﬁ&gﬁtiﬁ&m

inhibitor, an sphetite nuppresssnt, & non-thinside diuratiy, s drog that lowers chodesterol, 8

drug ihg&t:&ﬁz&miﬁ‘iﬁ, cholesterel, a drug that lowees LD cholesterol, 8 drug thas lowars

Blovd prassurees deag that is wn anti-depressant, ¥ drog that ingroves insubin ssasitiv xi:}y,_ &
: : ,

drug that fmpraves glucose utilization or uptake, 1 doag that 1w anti-iptieptic, 8 doug

that ss an antsd s‘iﬂ arumatiry, # drog that is on appatite supprossant, ® drug thet nwars

giveoulating righveeridog o drug that fsuesd s induce weight haw in an ovsreeeigit or

-obgae tndividual, snd pharvucsotinally scosptablys salts thgeof

88, &omethod of provesting weight galn, dyslipidenss, disbutex s topaired
gluoose toleranke in 2 subject troated with an ﬁmzl~§§$ys:‘§zt}%}jﬁ drag, the methesd contpeiaing
adinistering to sadd suldeet o therapeotivally effestive wmount of o formulation seleoted
from the group congisting of 8) # formulation somprising 8 salt, said salt comprising an
anton of 8 Kare chemsd opaper selected from the groug sonstating of Formala ¥, Formuls
11, Povmuls 11 ﬁ!"ﬁ Formula 1V, and s oxtion selected frony the group sonsisting of an

alkali mstal and o compound somprising « tertiary aming or anunoenivm groupi B a

forsubation secording to cleins 16; and ©) 8 Sormulsting acnording to slaim 33,

bas
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69 Asvethod of treating welght gain, Jyalipidsmis, dishetex or fmpaired
ghirose Witranoe in 3 sabject freated with & mxti«;.sajt:;}miis; dyug, the method compsising
adminsiening o said sulisot 8 thevapeutically effvctive st ot a fx,-ntms;ﬁ?afimi setested
Froomy the growp consisting of! &) & formulation comprising & sall, said salt compriziog s
aniown of 8 Ko chaomed opener selocted from the group consisting of Formuda &, Fauala
31, Formuda 1 and Forale IV, and & cation seleated Fom the groap sonsistingwfan
alkall neetal syl a cosupoing comprising & lertiary amine or ammonisg gmug;h} %

formulation sedarding fo claite 16 wad o} & Remulation scoarding w olgim 330

T, }‘x mathod of weating & subject Tiving one ov ot disesses charaotevissd
By obsesity, § @gsmyimgm s‘iwhgssdm&m ardecronsad energy expenditurs sluding i)
Prader Wil Ryindroma, (1) Procliel’s ayndrome, () Coban syndrome () Swmmit
Syndrome, (o) Adstrorn, Syrchrors, () Bodesen Syndrome, () Barder-Biad] Syndrome,
or (1) hyporpeproteipemia type L B T, and TV, said mothed comprisiog administering
m.saié S&é%}*{im‘i xi ‘i‘ht‘:{ﬁ?{@tstiﬁﬁ?i}% effvchve smount oF & Tormalatioey sstected o the gooup

£a

coosisting oF &) & formulation vompnish ng & sall, said salt pomprising s anton of e Kare
ohugnel dponsy ssiested h‘w‘ ths group consisting of Fonmuls Fa:muiw 1, Frovule 14
and Forrala TV, sad o cation selested from the group sonsisting of an allcal watal and o
-gs}fm?ﬁxmﬁi comprising & tertimy sming or mmanium greep; b a faonslation sceording

to claim 36, snd ©) a formulstion aceording to clebm 33,

T Fin, formulation scoording 1o sny one of olaims 8, 316 and 33 Swther

corngining arerther vharmaceutiontly sctive sgent

T The formuolation acvording 1o cladms ¥1 whersin the other
.pmrma sgtivalh V¢ ACHVE BEent 1N swsgant nseld for the treatrient of 1 condition selected

Hom the getrup consisting of obesity, prediabetes, divbetes, hyperteasion, iﬁ.ﬁ?;ﬁ‘ﬁiﬁﬁi{?ﬁx

shyvated cholentend, Buid sstondion, Sbosity sesociated co-murhiditing, techeenin and
feperfushnt infury, eptlepsy, tognitive impalrmsat, sshisophrenta, mands, sl othey

payehitic condition

" oL Lo e e . L, UV
33, 'E“fm phurnasentioal fniation accovding foany one s elslme 8, 16 and

23 futher mmpmme\ s phamuesutios i} antive sgent other than the Ko chaomsl

PRI
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E S ?’h Rerrvaddativn acconding to olsim 33 wherein the other pharnweantically
active agmns &n sent neefid fv the breatment of @ condition selected Som the gyoup

gonsisting ol obm ity prodinbetes, dinberes, hyperiousion, depession, slevated
chidestersd, 8 mé reteniion, chenity sssaiated rovmorhiditiey, ebesnns and reparfunion
Infiy; eptlepa; \« -gogmitive impadnsend, schivophiveds, masss, and sther payohotia:
Senrlition. !
TR Fhe Ronmudation sccording e ci&i:ﬁ"s 8 wharsin said cation of the salt iy

sedonted from the vodium, potassium, choline and hexamethy! hexamethylens

liammeadun hvdroxide of diasoside.

o

76, The formislatton acvording to clatm 78 for a stngly administoation that

LoTaing &a@&x&:‘&%ﬁ& HO amt 20 g of the sali

FE ‘i he formulation accaording to slaiin 78 wherels suid fornnlstion s e
contwolied relovse formulation Ruther comprising st least one companent that
substantially minbais relosse of the K chaving! spamer From the formulanion eatit a8

RS relef it tn

T
78 The formudation avcording o oiahn TE father somprising o somponss
that contribustes to the sustained reluass of the Kare chansel opensy over a g}@i‘i s of -3¢

Fiotwg

™A m-ﬁ&m& for the propavation of a selt of divzonide gompeising:
acting one squivalent of & vation souves selected from the group consisting of
sodiven hydroxide, potassium h}fﬁmxisﬁ& choline hydrogids, wnd
Fexamesthsd hexamethylene dlammontem dihvdroxide with diazexide,
whereln snid diszoxide {s dissolved fvz salvent selected Ko the group consisting
of aretonitrile, low molenudur wiight kafones, tetrabydrofuran
dimethylvrouunide axd wmethy! privokidiness, and

rdpmoving the sedvent

B A polymonph offs sl wid salt somprisiag:

dieoxnide and
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7 catinn selected from the group conssting of an allall metal and ¢ vompeund

&(}mpﬁgﬁlng § furliary Rl o QUAlETDary aumoniug growg
Bi. The polymorph of Olain 80, whervein saigd oatlon is chaline.

82, The polvmorsh of TClalm 81 comprising Forn A having charsgterstic
poaks in the XRPD pudtern at values of tvo-theta (Ca Ba 40 RV 40 m0 &
TS TS I8 IR 1HS, 105, 2301, 20,6, 3823, 208, il 313

sppeoximsiely 88

¥
dograss, v
1

83, Tiw:@ padvnorgh of Clatm 81 comprising Form B having chamoterdstic

poaks inihe \RN} patisen 3t valnes of tve-theta {Tu Ky, S0 KV S0 madat

sppraximately 88, 103, 12.0, 183, 208, 24,1, 345, 363, 371, and 28.9 dogroes:

;

84, The }B{QEV"}I i z‘f(?liaaim {1 conyrising Form & having chancienstic
infrared abrorbances at 2028, 2654, 1592, 1448, and 1248 el

RS The polymaiph of Claim 81 comprising Fofm 8 having charactenistic

CRIT, 2890, 150§, 1463, and 1238 e

serfrared abt ooy 88 3236

i

B8, Thepolvmorph of Clatey 88, whirehy said cation s potassiong

87, The polvmorph of Cladn 88 comprising Form A having tharacteriatic
peaks inthe Nii’?‘ patter st valuse of heo-thits (O Ko, 40 KV, s madyar
sppresimately t‘,« O 81, 163, 177, 188, 18, 1?33 8033, 3.7, 4.7, 354, 261,883,

20.6, s 302 degrovs.

88, The polymnph of Olaln 86 congyisiog Form B haviag chassctoriatiy

poaks indhe k&?‘f} pattern at vatues of bwo-thela {(\S Kin, 40 BV, 0 malt st

ARG, 182, }i} 5.5, 381, and 3R.8 degroes,

approvnimately 8.8,

89, 3‘%1; polynmurph of Claim B8 vomprising Form O having characterintis
penks in the \%Pﬁ pattern at values of tweethela {On B 40 kY, S0 mdd at

approximstely 8 .“?,? &1, 178, 238, 28, and 373 dygroes,
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Mo The polvmorph of Glaim &6 comprising Form D }m‘;m charactertstis

paaks nthe X P natlern at viduss of teo-thats {00 Ko, 40 RV, s mAd st

spproadmately m*\ 30 B, RS, B8 TSR 18,6, 233, 348, 288, and 281 degrees.

B Xh&r pulymorply of Claim 86 comprising Form B having charssteristic
preabain s ‘KR"‘“‘% U patters b vaduee of two-thate (00 Kay, 40 kY, 40 mad at

spproximgioly 87, 7.0, 1L angd 313 degrees.

"I Tow, palvmorph of Clatm 8% ssopising Form ¥ heving charsclaristic
peaks in the XRPO patforn at valuss of two-theta {Tn K, 40 KV, S0 ma) at

spproximately §.5, DO, 387, 20,6, 23,8, 205, and 363 ém*rw%

¥, ﬁ‘ii polymorph of Cladn 86 ct%m;:ss;«gm Forw G haviug charsetoristia
poaky w the ;Sa;}?w}?{}, padtern &t vaheey of two-thets (U0 Ko, 40 kY, 0mA) &t

wpﬁ}xim&my' ' 3,228, 348, 364387, and 391 degroes

84, The polymunph of Olatm BE mmgn*ifsﬁ:ﬁg Form & having chanioionstic
infrarsd ﬁb&m&zgtnﬁm QUTS03, 13T FIRG, 1207, 1131, 1056, wud 771 o,

§ a polymarph of Claim 86 wmgm}w Form B having Shavantesiatic

indrared ;é:ﬁ&()ma o At LS0R, 1464, 1378, and 1347 s

B8, Thepalynerph of Claim B mm:m»m& Form O having a%m‘&x, teristic
infrared &ﬁs&rﬁmwx 21706, LIOB, 1186, sl TAG qaw™

€7, T}m polymorph of Claim 88 somprising mmz I having chacactenisiig
sfraved abrorbances st 1595, 1258, 118, and 890 cn?

S8, Th& pestymongh of Claim 86 omnpeising Form §:z faving chamsteristic

infrared ahmr@nms at 1580, 1508, 1288, 1107, and 1006 o™

@0, The polynorph of Clelm 88 comprising Form ¥ having sharscterfatic

infraved sboprhagves 9t TASR, 1565, 1234, 1145, and $10 o™

108, The pelyinorph of Claim 88 comprising Farne i3 having characteristis

indbarad absorbancns et 1875, 1891, 1504, 1458, 1438, 1265, DR, 958, P08, and 872 omh
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1. The polymorph of Claim 81 comprising Form A having chavastesistic
posks i the \E\Pi} petierm sebstantially ay shown i FIR 16020, and s NME spectrom.

substantiaily ag *&hz}\sm w PR3 g

1830 The polvmorph of Qe 81 comppeising Form B having charscteristic
veakein the \R&‘B padtern substandially ve shown in FIG, 1800 and s NME spectrum

Substantialiv es thw in ri{}.\ 1B

103 The polymarph of siii‘aim 8& comprising one or wore of Porms &G
wherely sach said Fom A<D has cheavacteristia peaks in the XRPE patteen substangally

s shewn fi FIGL 1819,
§

L1 afx provess for producing a disseide choline soli, aaid procoss oomprising:
:&mmmm 2 dimeide i s selvent and mbiog with g choline salyy
adding :z co-solvent fo the suspansion under conditions safficient to sauss

iuzm&%um ansd precimbation Qf sid dravoxide choline wiy

hma\etmg ther pracipitate §\s\€s\>z<§e said dissoxide choline salt.
185, The provess of Clalm 104 wherels sald sabvant is THE
A6 The provess of Cladm 104, whersin said solvent 13 2-MeTHE.

7.

present at 8 ratie s‘s‘f’ about 1 g &s;m\zs:ix
. S

per’i m‘L S&:ﬁxfe’m' W a‘hmﬁ 1 g
sibesr

W8, The proosey of Claim 187, whereln seid dizzoxide and seid solvent are
provent st dratio of sbout 1 g dgsodde per 3wl solven

189 The provesyof Olatm 304, whersdn sald choling salt §s choling fvdeonide.

1

138, The prooesy of Claim 384, wheveln safd sholine salt iv 2 solution in
BeH,

13, Themoosssof Claisn 118, whessh xadd choline salt is choline hedroxide
frea S8% wixa&im i et

ot

vide par Sl
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B33 The provsey of Claim 184, whereln said shedine saltis added as §
squivalont of said diszoxids

133 “i'hs process of Clatm 104, wherain said sovsobvent is MTEE

i ?1}:& provess of Ulavm 3184, wherels the wmount of sud co~sobvent added 33
¥

11 @ ratie fo e gmcunt of ssid saiv’mﬁ about 3214 {solventicosnivent),

118, i‘m prosess of Clatm 184, further somprising seeding with erystals of

diassxids b?’%&?ii@t‘ salt polymorph Form B prior to said harvesting atep.

_(

1i6. ’rw p‘f{}@’m% of Dl 1, wheret

i said sholine selt of dissoxude
*&_f s B }m\smi.‘ {?}.i@ifeﬁ{:ﬂ?{-,:ﬂe\ic« peaks i the XRPD pattern at valuss of twosthets {Cu Ky,
40KV, 80 mmA) &t approainatel

S

0RO, 188, 1RE, 216, 258, 361, and ZH0 degrees

i

I :& miethod of treating ohesity or chesity-ralated morbidity in an obese

‘subisct, said mﬂhué comprising administering tv g sohisct in need theree! an eifeative

amount ofg s,_smg;;mm{i of Formuls V=VIL

AIW.The method of Claim 117, whereln sidd comapoud i 1 compond of
Formuda V. :
18, The methed of Claim 117, wherein seid sompaund is o vompound of

Fooude ¥i

¥
130 The method of Claim 117, whereln said vompound is 8 vovapownd of
Formula VL

3

I2L. The methud of Clatny 117, whoveln satd compound is & conpound of
Fomely VHL

F22 The method of Qlals 117, frther comprising sdministering o drug
solusted Bom iht, e consisting of an amphatouing o mophetaniog mintare,
Si"&ﬁmmtm {}“Mt-ﬁi Bimonabant, & OR-1 agonist, 8 ST roceptor apanist, e drug used

¥

1o et sddicion, o botw advenergle reospion aponisl, an ACC hdubitoy, loptin, 8 daptin

sunslopue, & i@:{:smx sEonial g sonatodialin suouist, & &»:iigmn sotin sgniet or sexrsdagnene,

Ex.
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Arylin FYY ara PYY analngue, @ gheadin antsgovusl, & drog that inhibite
Fasinoint watinal Hpsses or other digostive seymey, g dienceses Hpogenests inhibitor, s deog

that blocks z‘asmpnm of distary ia growth hormone or & growth hornioe analogee,

falty said \m?h&n iy bs tor, & thoid recoptor agonist, 8 selsative tmdmmn s‘w;:sfg:smr

modalaton 8 -FEPAR agonist, oxyutonwdalin, _&}ia{z}f‘}.% $ 3 SRR &P”X? senepioe m!‘a\g;om«t 8

KPYSree

inhibitor, 8 5}»3(;—%% Teoeptor agonist, 1 MU recguior svdagonist, & SHT& antagonist 2

ptor ﬁs‘ita-‘e\)zmi oa NPY apomist, & mionosiniag 1};}&3&:&: whilitor a MTP

histamine-3 antogonist, 3 glyome suslog, o fefl inkibiter, o DGAT-Y inhibiter o
carhonvpaptidase nhibdtor, sn sppaiite suppressant, 8 non-thiseide Sloratie, & drog that
towers cholesterol, 8 drigg that relees RO cholostarad, 8 drug that Towers LB

chelostorad, a iy that owses blood prossirs, s drug that is an ant-degeesa, s dag

fhat i o snt-epilepsie, & drug that i an ant-infammatory, » drug that dowers slsoulati irugs
tplyrariden s é%mw that 18 wsed to induce waight loss fn wi overwaight o shesse

sdividusl; and pixm:s'ﬁmeﬁic;ﬁiy seoeptable salts theventl,

1230 Rhewethod of Clatm 3117, Sirther soveprising sdnuinistering o

pharmaceutically active agont other than s Kaw shannel opener,

124, The method of Cladm 133, wisstein sakd sthi pharmacentivally astive.

agent IS AN Y gemnggi‘zx_i: for the trestment of ¢ conditing selected fow the group

as;:s-ﬁsis%i-ng of &bﬁsztv predishates, dabens, hypertansion,; deprassion, slevated
chalesterol, Hukd retention; shesity associated po-mortiditios, bchemic and reporfasion
ey, epilepay, cognitive impeirmant, schizophronis, yandg, and other peyadusio

condifion,

135 & method of eatisent of & subjest saffering Hom orat vigk for
Alzhuinner’s dissuss, said miethod somprising &ﬁ}%ﬂﬁmi’*ﬁ?‘g to saidd sublset &

therapeatiselly s i‘w@w@ ammnant of 8 pompound ascording to any of Feomulas BV

2

135, The rosthod of cluoy 128 whersin said componnd s dlazanide.

137, A method of treatoient of » subiect sulfeving Thom ov 8t risk i
Alehsinae’s disease, sakd methund crenpriviog sl syinistering to anid subject w

therapontioally s.ﬁwaiws mnownt ol ¢ fonmulation selvotd from the goup consating oft )

R
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& formulation comprising 3 sal, sald salt comprising an srdon of & Kope thaowmel cponse
selpoted frovn the poup cousisting of Formula 1, Formels I, Founala Hiand Fosmda 1V,

angd @ sation selpotad Troan the groug consisting ol an alkali vootad and & coniponng

i s ey s ool gy e 4 e EaR 5 Y e S DV N 5 ST
comprining o leriiary armins or ammenium groery B 8 Remulation aseoeding o olaine I8

and o) ¢ forpwlation aceording o claim 33

&

IR A owethod B treutment of s rxeblent suffering Som hypoghvoumiy, said

misthod comprising adninistestion to said sddect # theraprutivally effective mnount ol s

srirdation selected frovn the group consisting off #) & formyalation comprising @ salt, said

i

alt comprisingan anton of & Ky channe] opener sedected frown the group constating of
X sroup :
Foroaula 1, Forvmala I Fornalda T and Poomuds TV, and 8 setion selected faum the group

sunsisting of an alkslinetsd snd a compound sornprising o vty sutig o atunonium

group; ) o rmolstion sooinding toolaim 16 and of & Toemuistinn socviding fo alaim
23
P The mothod of claim 138, whersin said hvpoglvoomia s selocted Fom the
group consisting of £} nightime hypoglyeemiag b) hypogivonaia atiributable 1o -a defect
3 3 oL (e - A .. 5 3y G
it inenlin ssorstion; of hypoghvonria ativibutable to i ratedin sooreting sy sed 8}

X

drug-vdused ovpogd veensia,

83

143
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