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Background of the Invention
This invention is directed to an anhydrous (28, 3S)-N-(methoxy-5-t-
5 butylphenylmethyl-2-diphenyimethyl-1-azobicyclo {2,2,2) octan-3-amine citrate monohydrate

salt, its single crystalline polymorphic Form A, and pharmaceutical composition containing
them. The invention is also directed to a CNS active NK-1 receptor antagonist for treating

emesis in @ mammal including humans. Treating is defined here as preventing and treating.

\\\\ \
10 United States Patent Number 5,393,762 and U.S. Serial Number 08/816,018, 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:



This invention is directed to an anhydrous (2S, 3S)-N (nethoxy-5-t- 5
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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



A met hod of making the pol ynorphic Form A of (2S,3S)-N-(nmethoxy-5-t-

but yl phenyl net hyl - 2- di pheny[ net hyl - 1- azobi cyclo 2,2,2 octan-3-amne citrate
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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.



The effective dosage for the pharmaceutical conposition of the citrate
nonohydrate 10 depends on the intended route of adm nistration, the

i ndircator, the indication to be treated, and other factors,such a% e and
wei ght of the subject. In the foll ow ng dosage ranges, the .1t rNﬂ¥"W®PA"
refers to wmdbigesays of the nonohydrate. A reconmended ranggchkaBo@iedés
dosing is 5-300 ngA/day, preferably 40-200 ngA/day nore preferably 40-80
ngA/ day, in single or divided doses. A% ecommended range for oral

adm nistration in oral fornms such as pills or 15 tablets is 2.5 ngA/day to
160 ngA/day and preferably 5-80 ngA/day. It can al so be given by

i ntravenous. The foll ow ng exanpl es illgitrate t he nmet hods and conpounds of
the present invention. It will be un Bod, however, that the invention
is not limted tb theAspegsidling fémanplfe$2S,203 e tmitieoxy-5Ribelyphetyinethyop- t he
Crystalli n_em&aewﬁqbﬁarma&em@@,@,a butétl 3 GhRABCRRKL hRRg He biRyd r €8 base was
suspended in 470 mlliliters of 1sopropyl ether under anbient conditions.
To the resulting thin white slurry, 21.42 grdns of anhydrous citric acid
was added at roomthe tenperature. This slurry was then used for the
conversion to the 25 nonohydrate by suspendirng in 150 mls water for 18
hours. The slurry was filtered to give a pite crystalline solid. An
x-ray configuration was obtained confirm the conpound is citrate
nmonohydrate. .1 1 NOV 2003 WD 00/73304 -4 BO0/ 00665 W Claiml. A
crystalline fornms of (2S, 3S)-N-(nethox put yl phenyl net hyl - 2-

di phenyl net hyl -1 -azobi cyclo {2, 2,21 oct mne citrate having the

fornmula 5 wherein said crystalling. formis aostable pol ynmorphic Form A

exhibiting the X-ray powder dif{ffacy‘on pattern Peak1234567 No.

d13. 287. 707. 456. 345. 335. 064. 40 $p 2. The ety at e nonohydrate pol ynor phic
Y,

formaccording to claiml wherein. j#S,

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 7.45 6.34 5.33 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 monochydrate 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.



crystalline habits are plates. 10 3. The citrate nonohydrate pol ynorphic
formaccording to Caim1l wherein the citrate nonohydrate is
nonhygroscopic. 4. The citrate nonohydrate pol ynmorphic formaccording to
Caiml wherein volatilization occurs at about 116C. 5. The citrate
nmonohydr at e pol ynorph according to Claim1 wherein nelt onset 15 occurs at
about 152.7C. 6. A pharnmaceutical conposition having CNS active NK-1
receptor antagonist activity conprising the polynorphic Foymagpergihg to
Caim1l, in an anount effective in the treatnment of emesis, and a
pharmaceutically acceptable carrier. $H-1 NOV 2003 -5 7. Use of an
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octan-3-amne citrate ~nono rate salt conprising: adding citric acid to a
solution of the free base, in acetone; dissolving the solid for about 2

hours; filterin nd stirri the clear solution qvernight; adding filtered
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granul atin ?or an” about 16" hour's; and CO||€CtI%g the Ite cryst i ne
salt fan yisate qalttoomprisimgand dryi ng at about 45 degree C under vacuum

with a nitrogen purge f.qr about 24 haqurs. 9. The net.hod .of claj.m.8 wherein
the slurryi naggi% CﬁfélgtaflggoSﬁft’)ﬁﬁﬂrﬂlgﬁhﬁ%ﬁ%’ﬁ’fe’ Hb%cr‘i’gir’tci %fﬁ%o(il 158 ﬂ%ﬁf(?h{{]f 5 to 72
hour s gbaud kdirg)filterink SAPE@ENE 1R e solufioR bORVIgha :aeRg I fIRAG iscgﬁléﬁﬂ- 10. The
met hod of Claim8 wherein the citric acid is greater than 99. 5% "anhydrous.

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.





