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.1 1 NOv 2003 WD 00173304 PCT/1B00/ 00665 -1 POLYMORPHS OF A CRYSTALLI NE
AZABI CYCLO (2,1 2) OCTAN 3- AM NE Cl TRATE AND THEI R PHAR- MACEUTI CAL
COMPCSI TI ONS Background of the Invention This invention is directed to an
anhydrous (2S, 3S)-N (methoxy-5-t- 5 1 1 NOV 2003
but yl phenyl wet dogrbso2- di phenyl met hyl -1 -azobi cycl o 12, 2, 2] oct ap--gnidlobi®s
citrate nonohydrate salt, its single crystalline poI ynor phic Form A, and
phar maceuti cal conposition containing tHem The invention is also directed
to a CNS active NK-1 receptor antagonist for treating enesis in a mamal

i ncl udi ng humans. Treating is defined here as preventing and treating. 10
Uni ted St at eg,, Nunber 5,393, 762 and S. Serial Nunmber 08/816, 016,
bot h ;\@\&% %‘%Yémém%%@ﬁ%%ﬁaﬁ@éaémw EHRFESIND BRR BHeR-

treat rrent of enesis u5| ng NK-1 receptor antagonists. The citrate

monohydrate has significantly erﬁ&g&g@nd Su@diddntivn, over other salt forns

such as the benzq te whi hvvasgs.a € even . The nesylate formis
del i quescent . %ﬁrm‘ﬁﬁp 'UF e T8RENt 120N 2T hEBYELENt (%Snvéﬁi“ﬁéﬂ’ei“éfhﬁ'és to
the citréte th&wm@&wézdbm(n?lﬁ}ewﬁ'& -apbt{icyniet @AY -obtati-3-amine citrate monohydrate

but yl phenyl ngf hy [s:n%redérpémmélp%@hlaydhzc F&%OR' QrYOCLi%n'['I e%hc%) c&ﬁﬂo@ﬂlor’f’ C EH%PI N

one enbodi the i nvention trat e nonohydrate is a cr

stabl e nonEjg‘?’”bs%di“ff’”g‘?’h‘élaﬁofdtﬁ?ﬁd t%@”@r%‘f%’l‘“ﬁﬂ rfécqﬁé’t"ﬁl prdagepist for F@@Qand
are char act emegied dyyartihal includiy hpowete ITreeing acddficst Head deirBvenif) gidveatihe! ow
WD 00113304 -2 Citrate Monohydrate NOV 2003 PCT/ I B00/ 00665
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10 United States Patent Number 5,393,762 and U.S. Serial Number 08/816,016, both
incorporated by reference, describe pharmaceutical compaositions and treatment of emesis
using NK-1 receptor antagonists. The citrate monohydrate has significantly enhanced
stability over other salt forms such as the benzoate which was unstable even at 5°C. The
mesylate form is deliquescent.

15 Summary of the Invention

The present invention relates to the citrate monchydrate of (25, 35)-N-(methoxy-5-t-
butylphenylmethyi-2-diphenylmethyl-1-azobicyclo (2,2,2) octan-3-amine. In one embodiment
of the invention, the citrate monohydrate is a crystaliine stable nonhygroscopic single form.
The crystaliine habits are plates and are characterized by the x-ray powder defraction pattern

20  given below:



Peak1234567 No. d13.287.707.456. 345. 335. 064. 40 space The crystalline
citrate nonohydrate salt is nonhygroscopic, and is characterized by |oss
of water (volatilization) at about 116C and a nelt onset of at about 152.7
C. The 5 anhydrous citrate was converted to the nonohydratelihNadt 203 A
phar maceut | ®6p 0EBAPOsi tion having CNS active NK-1 receptor amageN/&dsss
activity conprises the polynorphic Form? I n an amount effective in the
treatment of emesis, and a pharnaceutically acceptable carrier. A nmethod
of treating enesis conprises admnistering to a subject in need of
treatnment an enetic effective anount of the polynorphic formof the 10
conpound. A nethod of naking the po Rl rm A of

(2S, 3S)-N- (net hoxy=h-1-_butyl pheny ?ﬁ—gﬁy@?lgﬁﬁ%?% 1eny[ met hyl - 1- azobi cycl o
2,2,2 octan-3-ani hEegi tfhte rn'hohydr?hte shlt cloprise8 addjnhg cifric acid
to a solution of Ne. free bage in gcetong. The [solid was djssol ved for
about two hours. [he-—clear—sglution was filtered and irred aoverini ght.
Filtered 15 isoprp Syl etE‘;e%B Jegf adce7d45f ol {| B¥ked b@rs% hel 28%i tj B of{ fil tered

wat er. The result nrgacm xture was gqtirred at aﬁroi ent terrrperaturjhuntil
crystallization started—and—granuteated—+or—about—3t6—hours—Fhe—white
crystalline formwas coll ect ed by filtration and dried at about 45C under
vacuum wi t h a ni t F5g8Ysidine gérate moagdtate gathis inoghy diesicapit. eaid Be sirdoprizechby f

t hle | nvent i asss24 w@atﬂi?@bléﬁinzﬁfonmkhtﬁtﬁlé gﬁ?"@t ahd ]gngegpbﬁge@bﬁaqm&hysii_.ﬁt°?. Trtwe ‘
pol ynor phi ¢ ses on gm equi val ents o
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citric acid the free base, 785 gmin
-acetone, 7.85 I|i tAs PRarmagqusieal diiOBWQQﬂitimmT@Mmg)fCNSﬁectselNiﬁ‘l feveptondedondt howins

~“clear sol ut lc@ﬁan@% the bélﬁﬁ&ﬂmc Bbint A &Y AbIH @RLciRO5h b |tr%§tﬁ%ﬁt (?f%%glgpéﬁld a
ether, 7.85 lters ition of tered water,
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crystallizata gjest birteed ditrdaigreanah atretic Bifectian amount of the polymorphic form of the
10 compound.

A method of making the polymorphic Form A of (2S,3S)-N-(methoxy-5-t-
butylphenylmethyl-2-diphenylmethyl-1-azobicyclo 2,2,2 octan-3-amine citrate monohydrate
salt comprises adding citric acid to a solution of the free base in acetone. The solid was
dissolved for about two hours. The clear solution was filtered and sfirred ovemight. Filtered

15 isopropyl ether was added followed by the addition of filtered water. The resulting mixture
was stirred at ambient termperature until crystallization started and granulated for about 16
hours. The white crystalline form was collected by filtration and dried at about 45°C under
vacuum with a nitrogen purge for about 24 hdurs.

Detailed Description of the Invention

20 A method of making crystalline citrate monohydrate, polymorphic Form A
comprises the addition of 353.9 gm, 1.1 equivalents of citric acid (anhydrous, 99.5+%) to a
solution of the_ free base, 785 gm in acetone, 7.85 liters. After dissolution of the solid for
about 2 hours, clear solution was filtered, stirred overnight and filtered isopropyl ether, 7.85
liters was added followed by the addition of filtered water, 334 mils. The resulting mixture

25  was stired at ambient temperature until crystallization started and granulated for an
additional 16 hours. The white crystalline salt formed was collected by filtration and dried
at 45°C under vacuum with a nitrogen purge for 24 hours to provide 992 gm, (89.9 %
yield). The resulting citrate monohydrate salt, polymorphic form was characterized via
PLM, X-ray powder diffraction, proton NMR, Kari Fisher, DSC and elemental analysis. X-

30 ray powder diffraction and PLM revealed it to be crystalline. The crystalline habit

encountered were plates. The most intense reflections, d spacings, observed by X-ray



additional 16 hours. The white crystalline salt formed was coll ected by
firltration and dried at 45C under vacuumw th a nitrogen purge for 24
hours 'to provide 992 gm (89.9 % yield). The resulting citrate nonohydrate
salt, polynorphic formwas characterized via PLM X-ray powder Noy 7

di ffracti onwoyoebsd NVR, Karl Fisher, DSC and el emental anal ?ray
powder diffraction and PLMreveal ed |t to be crystalline. The crystalline
habit encountered were plates. The nost-3i ntense reflections, d spacings,
observed by X-ray WO 00/73304 -3 1 1 NOV 2093 PCT/ 1 B00/ 00665 powder
diffraction were 13.280, 7.702, 7.446, 6.337, 5.332, 5.057, and 4.398A. The
crystals exhibited a | oss of water (volatilizati on% at 116C and a nelt

onset of 15PoWIsE qiffreaion weeoABEP 762 /G §sBEpiStey 5 APAsF etadPls The
denonst r at edrybtaatex@bifed Wiosk of Water WalbRizativ@pat 1ab%0alEdmalt o2t Jo1RE? °Kavith Fi sher

anal ysis s hg %ggﬁonp Hgﬂg%%gac@ mgasZreo ta%Fno(wéra@% ey %Zb/e AUAL 'v.%?er Xvas

verifying that the anal'y
val i dat ed P'Pr@f&?&rﬁt??/ ‘%o'B t T Eigher agfglmlﬂw%@wzééhe gﬁ%ﬁﬂﬁ@ziﬁ\'r?g? f’/matarn(ﬁ@@r%us
citrate $n weabelicay)velififg hhethe mmbRldtdiRadBReRYEEAt Berhéiddl 26008% valghtelOSe i tS

wat er under n g., at 45C in vacuo. The effective dosage
for the phaﬁhgrfm“g%f&g Q gnt?'(%%[it?dleon of the citrate nonohydrate 10 depends

on the intended Byies e aaamrnmmltr:m inovatertirids theicoatalipe mohehypnats thattdasa t o

be treated, notghd :t@b@%Furfd@P&@fné c§r¥b%n@% &%49@%‘0@&1}3“ of the subject. In
the foll ow ng doz@ge ranges, A" refers to mlligrans of the

monohydr at e. ﬁﬁfF‘éH‘t?e‘iPSP%{j’é tffeoqhafs‘?%ﬂeut&ag?%oosst@ o %et%/ﬁm&wfaw
“preferably dépeROomipd/ ictaydedonetepf efieinabitiond bre 80dicayA tha ynhdidationSto gl teeated,

gru\élhdg_g glolsgr? %ﬁér&%&%ﬂ%@%ge%ﬁggeﬁgtﬁg{eaéub]%gtmélgltl'%tfiﬁy 9%&%69&?{5&@% y
5-80 ngA/ dalf™ fmEATeRIsde "blégraﬁn%efrfhwonpwﬁfaé%ehmmmrn%edframqedw %g dexiaspi es
il lustrate iste30tanhiwos, prebrasypoandmgalial Rrgpesedtly 40-80 mgA/day, in single or

divided doses. A recommended range for oral administration in oral forms such as pills or
15 tablets is 2.5 mgA/day to 160 mgA/day and preferably 5-80 mgA/day. It can also be given by
intravenous.
The following exarnples illustrate the methods and compounds of the present
invention. I will be understood, however, that the invention is not fimited to the specific
Examples.

20 Example |
Preparation of the Crystalline Citrate Monohydrate,

A 47 gram portion of the free base was suspended in 470 milliliters of isopropy! ether
under ambient conditions. To the resulting thin white sturry, 21.42 grams of anhydrous citric
acid was added at roém the temperature. This slurry was then used for the conversion fo the

25  monohydrate by suspending in 150 mis water for 18 hours. The slurry was filtered to give a
white crystalline solid. An x-ray configuration was obtained confirming that the compound is
citrate monohydrate.



invention. It will be understood, however, that the invention is not
limted to the specific Exanples. 20 Exanple | Preparation of the
Crystalline Citrate Monohydrate, A 47 gram portion of the fref l@l}h‘é ﬁ?
suspended in 470 mlliliters of isopropyl ether wunder anbi 083 ons.
To the reswadbergszdhin white slurry, 21.42 granms of anhydr oui,cqhhﬁd,&]ﬁ@m d
was added at roomthe tenperature. This slurry was then used for the
conversion to the 25 nonohydrate by susD4end| ng in 150 mMs water for 18
hours. The slurry was filtered to give a .white crystalline solid. An
x-ray configuration was obtained confirmng that the conpound is citrate
nonohydrate. .1 1 NOV 2003 WD 00/ 73304, -4 PCT/ 1 B00/ 00665 W Caiml1l. A
crystalline forms of (2S, 3S)-N-(neth [ It - but yl phenyl net hyl -

di phenyl met hyl -1 t.azobAcyxystalipe, Zoré ot 428,3- 2@jhenathidxySttdulymphemmdthe-2-
formula 5 vdieRiiMeml i YRy phic Form A

exhi biting the g( rg]?} ﬁi)%mé?&@[b zfz?ﬁcé%rf:? gﬁr}h%gﬁazé}tﬁa@ggg%%34567 No.

d13. 287. 707. 456. 345. 335. 064. 40 space 2. The ditrate nonohydrate pol ynorphic
formaccording to claiml| wherein its crystdlline habits are plates. 10 3.
The citrate nonohydrate pol ynorphic formaccgrding to Claim1 wherein the
citrate nonohydrate is nonhygroscopic.

N
5 wherein said crystalline form is a stable polymorphic Form A exhibiting the X-ray
powder diffraction pattern
Peak |1 2 3 4 5 6 7
No.
d 13.28 | 7.70 745 6.34 533 5.06 4.40
space
2. The citrate monohydrate polymorphic form according to claim 1 wherein its
crystalline habits are plates.
10 3. The citrate monohydrate polymaorphic forrn according to Claim 1 wherein the

citrate monohydrate is nonhygroscopic.
4. The citrate monohydrate polymorphic form according to Claim 1 wherein
volatilization occurs at about 116°C.,

5. The citrate mongchydrate polymorph according to Claim 1 wherein melt onset
15 occurs at about 152.7°C.
6. A pharmaceutical composition having CNS active NK-1 receptor antagonist

activity comprising the polymorphic Form according to Claim 1, in an amount effective in the
treatment of emesis, and a pharmaceutically acceptable carrier.



4. The citrate nonohydrate pol ynorphic formaccording to Caiml wherein
vol atilization occurs at about 116C. 5. The citrate nonohydrate pol ynorph
according to Claim1 wherein nmelt onset 15 occurs at about 152.7C. 6. A
pharmaceutical conposition having CNS active NK-1 receptor antagoni st
activity conprising the polynmorphic Formaccording to daim1l1, in an anount
effective in the treatnent of enesis, and a pharnaceutically acceptable
carrier. 1 1 NOV 2003 -5 7. Use of an antienetic effect amynyg NUVQ'B?&

pol ynor phic Form A of the conpound of Claiml for the manufacture of a
medi canment for treating enmesis which -onprises adm nistering to a subject
in need of treatnent. 8. A nethod of nmaking the crystalline pol ynorphic
Form of (2S,7.3 S)Ud-of an antiemetic effect amount of the polymorphic Form A of the

(et hoxy- 5-t-§)uttél phenyl net hyl - 2- di pheny| met hyl -1 - azobi cycl o 2, 2, 2

oct an- FogcHad ef tlagnd fortpmomnyefesie of 1 medieamant §ritpatingiemays whichi ¢ acid to a
sol uti . : ] i > o] ving the solid for about 2
hour s; %&Pﬁng%ﬁé&g%%nggﬁ?ﬁ% e(fé}%gh%agjafrtgs%?e&{t'i on overnight; adding filtered
i sopropyl ether followed by the addition of filtered water; stirring the
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with a nitrogen purge for about 24 hours. T
t he sl unenphygratessaliaompeidingut under anbient conditions for about 1.5 to 72
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about 2 hours; filtering and stirring the clear solution overnight; adding filtered isopropyl

ether followed by the addition of filtered water; stirring the resulting mixture at ambient
temperature until crystallization starts and granulating for an about 16 hours; and collecting
the white crystalline salt formed by filtration and drying at about 45 degree C under vacuum

with a nitrogen purge for about 24 hours.

9. The method of claim 8 wherein the slurrying is carried out under ambient

conditions for about 1.5 to 72 hours granulation in isopropyl ether, isopropyl alcohol and

water.

10.  The method of Claim 8 wherein the citric acid is greater than 99.5%
anhydrous.



