WO 2006/023659 PCT/US2005/029420 NOVEL POLYMORPHS OF
AZABICYCLOHEXANE This application claims priority to United States
Patent Application Serial No. 10/920,748, filed August 18, 2004, which is

veonRvgbeski® a provisional application. Salts of the (+) isomgrpfpieaylose
azabicyclohexane having the formula 5 CI 10 H N H 15 are known for

use in treating ﬁ?)‘%fﬁisﬁﬂLQ Y
6,372,919, the'compound o 'o § ’
dichloropHeApPisaonslaie wr[sopm Ffeséaﬁ@hﬁtn@swyﬁ%rﬁ@nbeﬁsm fieréal No.

beefga‘@ Gm;] fﬂeh&%[@gd??l@nlwi@t"ﬁﬁﬁfﬁ@%b’@vé@& '&y%\ﬁfwcii%lmﬁlbapghcatmn
azabicy, of formu pared as_described in 20
various %?g gissﬁn}? é'gn 3@%‘}@’ ‘ﬂ%ﬁ%@gaﬂ%"f%@fm Ia
4,435,419, 4,118,417 and 4,196,120, these compounds were prepared in
racemic form. In the procedure of Lippa gt al., U.S. Patent No. 6.372,919,

the (+) optical antipode was prodHFed asg a mixture of various isomeric
polymorphic forms which heretoforé~g ,.«'- unrecognized. A pure

crystalline form of the (+) isomer of th pound of formula I is of
particular importance 25 since it could®Be-forgulaied Into various
pharmaceutical dosage forms such as for exa @ tablets or capsules for
treatment of patients. Variations in crystal strustysé of a pharmaceutical
drug substance are known to affect the dissolutﬁn, manufacture, stability
and bioavailability of a pharmaceutical drug product, particularly in solid
oral osage forms. Therefore it is important to produce the (+) isomer of
O AR ST b 16 A ARIA G A st Patent No.
ttfe??ﬁdd?nﬁmmatbostﬂhié forysiai swumumﬁuaummwpmwmﬂw

I n |sclosur as been |sc ve edt
(@5@%%%?61 I'an |p (fsyggﬁggiré oun eo? em prepared ?FE tf’have
aPOtE’I“SmPé’l‘“’é’ﬁit:S’B‘@ 87019 exists as a mlxture of two crystalllne

polymonphig: sﬁ@&%ﬁ%@lﬂ@ﬁﬁé@%%ﬂ@%%ﬁé@é B ol '&ahdésscnbed in
desi n % tgggmorph form A, and the other bein gthe anhydrous

Vary ‘h%‘té%l%§ pPOqWbepfe?m 818 h&,d% (118,417 and

form, whic
ded %ét@,dlasepwhymnm foern fichasdiseabaaty fornd IVhepd&i(td of Lippa et

R BEAPLRANRk 119 S0 A B T2 PIO PR LA Rl of
various jsomeric polymorphic forms which heretofore have been unrecognized. A pure
crystalline form of the (+) isomer of the compound of formula [ is of particular importance
since it could be formulated into various pharmaceutical dosage forms such as for example
tablets or capsules for treatment of patients. Variations in crystal structure of a
pharmaceutical drug substance are known to affect the dissolution, manufacture, stability
and bioavailability of a pharmaceutical drug product, particularly in solid oral dosage
forms. Therefore it is important to produce the (+) isomer of the compound of formula I

m a pure form comprising a single thermodynamically stable crystal structure.
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10 was produced as a mixture of polymorph form A and polymorph form B
which do not readily separate into their pure polymorphic crystalline
forms. In accordance with this present disclosure, a method of forming
these polymorphs as pure independent polymorph forms has been

discovered. In addition wedyavpviaused dhaiihemeiyiopgrh form A of the

(+) optical antipode of the compound of formula Tin its 15 pure crystalline

StructuieREBHNGRE Il ACEHN (RO MR 1RSI GSRAL HISH OBWE IS that the (+)

thermodynamically stable polymorph form. Therefore, form A is the

Prétataaiipegstaline cropmsnthel eyaptichr aRtipoel on thwrierd daditionPatent
$3i06 the coropoynd atferwawa 9t Jarmulation intaiphatmasautical Kliug the

products. In a first aspect, there is provided a polymorph of an acid .
heapidyidsigforms yohichois ggsignstadi araptemenpa-frgbidyans! e agher being the
HexaRsNeRYStaling fouasauRaianiabifiesof PineRIcoMalig ARTIGam

and polymorphic isomers thereof. In a second aspect, there is provided

dpd gufehatprioneTh Sean Glissadntsarsitst (Whep the (+) optical antipode of

dedichigrepnemybrnazahicyrladdd B pexane BYSRUNE A Been found that it
substantialla/ free of other geometric, optical and polymorphic isomers

Tusd pthit OBIRIRE preRA deanh @B RTBRI SR Bhisho not
i1 adeiiensatioohdt huds (Siymeighieransrm:3magapicyclo [3.1.0]

hexane in crystalline form substantially free of other geometric, optical

and pdRASABREsEariSrhineFatnY H%%ﬁ‘t‘fﬁ»é’s‘ﬁ‘ég%‘?%?é?éo@b?& g Bedymorphs

AolvragrRBIarm Rfi amAPH RENIARsIRIENQfi §tdveled 3In addition we have found
4-dichlorophenyl)-3- azabgéglr% 3.1.0] hexane in crystalline form 30

SabltarakiR9reR Browmer REtEpRIRGHE PORMMBPPHIRYEG B ermula Lin its

pheresfsiibiiihrRspRegi-dagted spievdsethecneth ek of IOAUG R sure is a
tgolymorph form A of an acid addition salt of (+) - 1- (3

SORATSFEERAYY SaBLERRLYRIBTER 198 Phe e e EyatAlindhfpryTerred crystalline
pRstEmaly)fipa o atigaeomalis:ianicnsndpalymerakicsameSformula I for

thereof comprising dissol\/inf a solid containing one or more polymorphs
IoriHdalin "HgdteIesR e e R Wdichlorophenyl)-3-azabicyclo
[3.1.0]1atherihasp Rl meEAR pfokriA i i 5ehe ph AN CaRGHIR GV IEl-) -1 -

and allowing said sqlvent medium to 5 evaporate at a temperature of from

STt B er BT HIZRPELR &t I SRS SHHEYS A PE RS Syhtiantially free of
sobeniomedivnondipredyes saichRRlyiBeRb desroA in crystalline form. In

a sixth aspect, there is provided the polymorph form A in crystalline form
produdad isteaebrdpncetidtt hprovedbddhefibleditthpaspact A fesershthidition salt

e el R o S S BN S ERAINTS 106
hubxame aly deystaflinbeiogoasishstantialyl fieé wilpthembeoimeatrics dptical,

and polymorphic isomers
In a third aspect, there is provided the polymorph form B of an acid addition salt of

(+) - 1- (3, 4-dichiorophenyl)-3-azabicyclo [3.1.0] hexane in crystalline form substantially
free of other geometric, optical and polymorphic isomers thereof.
In a fourth aspect, there is provided the polymorph form C of an acid addition salt

of (+} - 1- (3, 4-dichlorophenyl)-3- azabicyclo [3.1.0] hexane in crystalline form

substantially free of other geometric, optical and polymorphic isomers thereof.

in a fifth aspect, there is provided a method of producing polymorph form A of an
acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-azabicyelo [3.1.0] hexane in
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thereof comprising dissolving a solid containing one or more poly-morphs

of the acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-azabicyclo

[3.1.0] other than polymorph form B in an anhydrous organic solvent and
crystallizing from said solvent under 15 anhydrous conditions at

temperatures of from about 50C to 85C said polymarph form Bin . |
EyhinsdTarsu A albhtrash ehetraums hionBkerIRE bR B Ay mers
tRele @ ystapingntoansaReataadiia acsRreancenyith the-methatbaiiber the acid

seventh aspect. In a ninth aspect, there js provided a method of pr%ducinf;
KRRk fr T or ob Anisbiarabrd suririsyela [3d 0 other than polymorph

farehichlnr apberyh Baziabicysien Bid0) hexane iMosisialidedorsht medium to
substantially free of other geometric, optical and polymorphic isomers .
fiﬁ@%%@i%@h%ﬁﬁ%ﬁﬂ%@%@&ogbﬁ@%ﬂgﬁ%H@’ﬂ’éné) &Ymﬁémﬁﬁﬁarﬁﬁm%pm
ttheaot additisnsakolidhuhd GoddicbidqrhemhpB-reabicyslor3:di0he form.
hexane other than polymorph form C to a temperature of at least 50C

until saidapotymespiianrrGdpiydystalipel feioris fratuced cipstatBntform
aspect, there is provided the polymaqrph for in crystalline form

R REEBHOE S WA TIE PO bl e AR aspect. In an

eleventh aspect, there js_provided a pharmaceutical compaosition in oral .

unit dn(‘;%ggsev orm %Sc?r%"é’rfsmré’ St .%"‘6@3%%?6?% B?ir%afl e BOMSISh form B
giharavid eddicalty sattcsfitabld -adid4 30chtiditidresal}-0f {29bickc(8 [ 3.1.0] hexane in
4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane.in crystalline 2a form,, . .
A N S et e R B e ssomers
itheeebtamgriamgndss phvarmaselidi caliyaatoepinb ler casriepdy dhitehs. dfithe acid
twelve aspegt, there is. provided a pharmaceutical camppsitjon.in oxal uni
O s S R e B R T B B Blmorp
facoeptable aciy dSoaddigenisatlvéfjndler@tallizing from said solvent under
4-dichlorophenyl)-3-azabicyclo [3.1 xane tallipe-f
e T A S G eSS Al polyorph form
Ithiereofsaatiinafvimert pharmaceutically acceptable carrier or diluent. In a
thirteenth aspect, there is provided a pharmaceutical composition in oral

unit ddeapeigiin onmpribig St pkdbrvismerphoioam B in erystalline form
pharmacsuicalAcesRiakle a6idn1Q ardiep okl 1- G

4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane In crystalline form

substapfiallyiieepLLRL9OMEiSLRICAHBAGPHYMRIRRISISMREHE form C of

thereof and an inert_pharmaceutically acceptable carrier or diluent. Ina
Fpacadtitpsdt hére id providdisis apde sl temissrio hicbRldipige in
QOWNNE R Bs0f: R ARARAEE UHER! Y-BRLERIRRISRAI A ATHHOM SRR somers

+) - 1- (3, 4 15 dichlorophenyl)-3-azabicyclo [3.1.0] hexane in crystalline
! ﬁB?ﬁHﬂﬂé‘W‘ﬁ@éﬂéf containing one or more polymorphs of the acid

addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane other than
polymorph form C to a temperature of at least 50°C until said polymorph form C in

crystalline form is produced.

In a tenth aspect, there is provided the polymorph form C in crystalline form

produced in accordance with the method of the ninth aspect.

In an eleventh aspect, there is provided a pharmaceutical composition in oral unit
dosage form comprising solid polymorph form A of a pharmaceutically acceptable acid

addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane in crystaliine

2a
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geometric, optical and polymorphic isomers thereof and an inert carrier or
diluent in the manufacture of a medicament for the prevention or

treatment of depression. In a fifteenth aspect, there is provided the use of

a composition containing polymorph form B of a pharmaceutically

acceptable acid addition salt of (+) - 1- (3, 4 20 o

foBh RIS RY- 523l S T8t it AN P AIROEPRjfrisomers thereof and
apubsteptaliydeea b Rinek pemnrealiciRiEcRL M polymorphic isomers

thereof and an inert carrier or diluent in the manufacture of a medicament

for thelprenestiongeticaiment mbadrpressipimaaisteepthpashaat, ithere unit

s provided the use of a composition containin lymorph form C of a .
N s BUTRER) SRS SR RAGER Bt G e paHgpis acceptable acid
adighienophemtyh3-azahigygieh[3rdBlhekaheiabitystalihe. fdnexane in crystalline
substantjally free, of other geometric, optical an lymorphic isomer
B SOP S A ESE EAMES S HOGHE 1 BHG A e R Y B et and
doiihe pieveniionallyeatneableldepcessidiudnta seventeenth aspect,

there is provided a pharmaceutical composition comprising a mixture of

polymbrphiioteeilengeithbeieribptiopdbdagriprformuBeaino pohsitorpin oral unit

orm C. 30 of a pharmaceuticall eptable.acid addition salt of (+) 1- (3
RSO R Sy 0 (A BT S P R e o
agddbstastllly (tee bf GtHedigblomehdoybptiezdbiydipblylHtiphiensonsersalline form
Aeienl A daas siphteenih asrsstciar RRMUIGEE ARNBIMASEYHSH an inert

composition comprising a mixture of polymorph form B and either
%FW%WP?@W%%F%@%W%WQFW@M a pharmaceutically acceptable
acid additign salt of (+) -1- (3, 4-dichlorgphenyl)-3 azabicyclo [3.1.0] | .
hexan&ifl (FYEESNeRRTH-<DBSEHRERN) Hrde bt tihet HESHRATEO bt g
N RePpIMeRRNICISOMRImHdere ol inaceingirantid asyiach thierd isprovided

armaceutical compositjon comprising a mixture of palymorph form
e e B Ao S BONTREAIGH S A7 2 RAFAAMALA Iy o
goceptableacitladgitiymsalhofifeinets (Brdelichlaropheryl)i8- @zébieycio the
J%nlu%’%ﬁ%%?i- 19?1%93 E%%%&%QF@S%R«JH KR NeRfnel! 'B%'S\H' N In
accordance with this Invention, i as been discovered that the €+ optical

antipoge pf; acidhaddition salts of the camaguid of famulasl s iRifee

different crystalline polymorphic forms designated as polymorph form A,
nsoxRREhcsR B amirsassirtip RGBT et BOHO I TorT - 4-
MRhdsths hemi-Apigyate (FRIM] i ddberaosinanicakysstaki 0T ree of other

Polymorph form A may be characterized as ];he hemi-hl%/drate ofacid .
2298168 f5> optical and polymorphic isomers thereof and an inert cammer or diluent in the

manufacture of a medicament for the prevention or treatment of depression.

In a sixteenth aspect, there is provided the use of a composition containing
polymorph form C of a pharmaceutically acceptable acid addition salt of (+) - 1- (3, 4-
dichlorophenyl)-3-azabicyclo [3.1.0] hexane in crystalline form substantially free of other
geometric, optical and polymorphic isomers thereof and an inert carrier or diluent in the

manufacture of a medicament for the prevention or treatment of depression.

In a seventeenth aspect, there is provided a pharmaceutical composition comprising
a mixture of polymorph form A and either or both polymorph form B and polymorph form C
of a pharmaceutically acceptable acid addition salt of (+) -1- (3, 4-dichlorophenyl)-3-
azabicyclo [3.1.0] hexane in crystalline form substantially free of other geometric, optical

and polymorphic isomers thereof.

2b
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salts of(+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane. Itisthe
hemi-hydrate crystalline form, which uniquely characterizes polymorph
form A from polymorph form 20 B and polymorph form C of acid addition
salts of the compound of formula I. Polymorph form B and polymorph

form q@é@@f&u?a@ﬁiﬂ%@g’é@#@h@?érﬁﬁﬁ&d harmaceutlcal composition comprising

dichlorophenyl)-3-azabicyclo[3.1.0]hexane do not exist as hemi-hydrates.

aTREBBR M AP eiciarauBiteh S8 eplynaud, arorspREAYHh form C of a

aRicyslalRily Alhexangnay alradm char ized Pysthgingg der
I;gﬁl‘ractlon ZS%atterns ()gRPD) and/or thelﬁe%ani&ctroscor%@s

afmpichsip Bt B esipp snderainpiormoobitree By e pllydenesioptapgptical

ad@f@@}rgg,ﬁm relalivedntensities of the X-ray powder diffraction peaks of
a given polymorph may vary depending upon the crystal size of the

polymasphused it dglesminge ReRatRida phistmecphenanapesitin comprising
preferre rlentatlo referred ori ntatlon is caused by the orphol
S TS B R RS B S SO Saidt ST G B ofa

mﬁmmp&anmo@tame&ammmlder daging XRP, Izanﬂdyﬁ@mi@d@e
prefe e(L(% hntatlon effects. Samples for XPRD analysis for
?Pﬁ’lﬁ) e Bresence and nature of their polymorph status in
accordance with this invention should be lightly ground and/or sieved to a
crystal size of frQm
Bragg-Brentans-st

for th eIrﬂ.ﬂ:é(}ﬂ‘leB rﬂdkffrﬁeémrnaﬁte h&ea&iisemerﬁ@ rﬂe@@htsedr) optical
h 1 k shift (all hifted

LR i %??A%ﬁsr'@%?‘éﬁ%ﬁ% St e e
Wiﬁe@b@i&ﬁb@}mmmﬁ@mqﬂm&@hlm KQQdIyaﬁ)rrﬁﬁform B and
e o R St b
thoﬂymdypanfmmﬁg émaedoﬂxﬂ were performed with a Shlmadzu XRD 6000
X- d djffract t C K t
comp oA RS EA B SR8 i T 8 B hodatcion
slystdl(inp p@mdrcﬂibmmmymemzmsmm{ppaqmum ldngs ﬁrhheﬁmu&})ﬂratc

t he t It t t0.40 kV and 40
R Rl M RS A R L A YT SR RRD SufFRE B form
Be:cei\;iogﬁirirplaﬁyﬁet(ah&) atﬁdmﬁaht@ﬁfmbteﬁ‘ the taﬂﬁpoma‘s aleteatetkby a
(\[/%%%th” ;L%l flg A th tWO(E 01 on nglljg an gle\—, r:gl),%(O 4

Wasuse silicon s
chmlallgmﬂﬁny&héeﬂqﬂbmymamé}jh@t@mﬂemQMatwemmoﬂemecband
analy gu& 25T f rto LT sho
peakz? e powd%crld‘? rii% ?SlnS%a ?J §V Iln%“} Z?B Omp enyrf? T

azabicyclo[3.1. O]hexane may also be characterized by their X-ray powder diffraction

patterns (XRPD) and/or their Raman spectroscopy peaks. With respect to X-ray powder

2¢
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purified polymorph form A of the hydrochloride salt of _ _
(+)-1-(3,4-dichlorophenyl)-3- azabicyclo[3.1.0]hexane having a crystal size
of from about 10 to 40 microns. This pattern is given in terms of the "20"

v alesRsdke peaks subject to the angle error set forth aboygeNsfes 020420
respect to the percent value of relative intensity (1/10) given in Table 1,lo

3 valu of he mum pea ined b D for
e S T R B e e sk,
op%bﬁéam@sm@cﬁaw@mwowemw sitheokthg @mbnslalehﬁrmdmine

| heingident ety pand he diffiagisd d
;ii;;w@rﬁ? ﬁlggegsﬁ%? tﬁﬁg%téylgagtﬁl@eémtens%%% fora 3 WO 2008/0236% s cause

5@2&6@@ fin BdER SaerdhiiR pershrsanhonld bosersgias with
whesersplicispiake oo thi arepjiverir dﬁabgmamgﬁb{e AR BRAkSed

I for P Form A 5
e o R O R e R s g
35B%e 18 thepr gslypeel slatys ¥BapeppiBE Witlphisligwtion S70TR Be 1QHEF ground

14,3985 0edl 82196t 4 %12&40%@0%1&%@&@@ t@Z@%%:é%n?%PkﬂRﬁ%%ﬂﬁ

411 27.6311
24.79 19. }grggzgélBSrgntggo%nstmment which mcludes the Shimadzu system, used for the

X-ray powder diffraction pattern measurements reported herein, gives a systematic peak
shift (all peaks can be shifted at a given “°20” angle) which result from sample preparation
errors as described in Chen et al.; J Pharmaceutical and Biomedical Analysis, 2001; 26,
63. Therefore, any “°20” angle reading of a peak value is subject to an error of about )
0.2°.

The X-ray powder diffraction pattern (XRPD) analyses of polymorph forms A, B
and C were performed with a Shimadzu XRD-6000 X-ray powder diffractometer using Cu
Ka radiation. InAthis procedure the compound as a hydrochloride salt was loaded onto the
machine as a crystalline powder. The instrument was equipped with a long fine focus X-
ray tube. The tube voltage and amperage were set to 40 kV and 40 mA, respectively. The
divergence and scattering slits were set at 1° and the receiving slit was set at (.15 mm.
Diffracted radiation was detected by a Nal scintillation detector. A theta-two theta
continuous scan at 3°/min (0.4 sec/0.02° step) from 2.5 to 40 °26 was used. A silicon
standard was analyzed to check the instrument alignment., Data were coliected and
analyzed using XRD-6000 v. 4.1.

The following Table 1 shows the peaks of the X-ray powder diffraction pattern of
purified polymorph form A of the hydrochloride salt of (+)-1-(3,4-dichlorophenyl)-3-
azabicycio[3.1.0Jhexane having a crystal size of from about 10 to 40 microns. This
pattern is given in terms of the “°20” angles of the peaks subject to the angle error set forth
above. With respect to the percent value of relative intensity (I/Io) given in Table 1, fo
represents the value of the maximum peak determined by XRPD for the sample for all
“°26” angles and I represents the value for the intensity of a peak measured at a given
“°28” angle”. The angle “°26” is a diffraction angle which is the angle between the

incident X-rays and the diffracted X-rays. The vahes for the relative inteusities for a

3
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PCT/US2005/029420 The following Table 2 shows the peaks of the X-ray

wewgiRldifsaction pattern of purified polymorph form B of thger/usasosizeaze
hydrochloride salt of (+)-1-(3,4-dichlorophenyl)-3- azabicyclo[3.1.0]hexane

haying 853 S oLtom aout 1010 40 micipns. The values for the
refative Inten St given peak sé GRS B RIS L in

wHakde SWpeaks occur for polymorph form B of the hydrochloride salt
of (+)-1 -(3,4 dichlorophenyl)-3-azabicyglg[3. 1.0]hexane having a crystal

size of abautH ﬁ@aﬂ@@@@sﬁtﬁR@!ﬁx@é\Iﬁﬁﬁ&J@ @ hﬁlpwy%ﬁ!@ LottiRRD
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B 20 Ulo 20 -I
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21.93 11 37.5518 22.64 6 39.01 15 23.04 79 39.22 7 24.09 6 39.37 7.
24.52 14 39.86 11 25.43 96 26.24 53 26.36 73 26.7511 26.88 7 27.44
6 27.94 12 28.36 20 28.54 30 29.39 10 29.729 30.07 7 30,58_8

W0 .Midel206s81.07 14 31.38 12 31.557 31.78 12 5 WO 20Q6/92380%629420
PCTIUS2005/029420 The following Table 3 shows the peaks of the X-ray

d f 0 f T a
ﬁ%vroeﬁf’gf?ﬁf‘s@ﬂ‘o ik 95%“3&%%3?2%&‘&2%@? H) o B Siftagson patem of

h&VIHLed B9 oK Bt et SHOBAe e oo 3-
redaameymwmsmsef@na}gmeg @ﬁ@ktzﬂ@lzf@mﬂﬂzﬂ%ﬁﬁm @Mmlc@&g The values

aid peaks occur for rph form -
hy roch orl eeég Fot (p 3- fr(%gﬁvce}nc%ﬁoropthfr%t?}l JRPETSR 894&1%
hawitgeakertal Sizpdfabmiitfoon® 40thsibidnectdee dyiveln if Gamess;
b@k@ﬂo%@@éﬁﬁ)ﬁ@%@;?ﬁ%@ 28handRelatye LNeapESs LA to 40 microns
Polgmorﬁ 1g) m C. Form C
give able 2 below.

eﬁ where

Table 2
XRPD Peaks (°26) and Relative Intensities (I/lo) for Polymorph Form B
Form B
°28 ilo °28 o
10.50 6 32.14 10
13.34 12 32.31 7
15.58 42 32.80 7
17.12 6 32.95 6
17.36 8 3345 44
17.52 26 33.74 12
18.21 11 3525 10
20.40 7 35.40 12
21.35 97 35.58 S
21.61 17 36.75 8
21.93 11 37.55 18
22.64 6 3901 15
23.04 79 3922 7
24.09 6 39.37 7.
24.52 14 39.86 11
2543 96
26,24 53
26.36 73
26.75 11
26.88 7
27.44 6
27.94 12
28.36 20
28.54 30
29.39 10
2072 9
30,07 7
30.58 8
30.72 100
31.07 14
31.38 12
31.55 7
31.78 12
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28 1/lo0 20 1110 5.46 6 _27.90 54 5.66 20 28.14 8 6.37 6 28.56 32 7.26
628.74 17 8.75629.206 13.342529.726 13.941i29.9226 15.657
30.54 13 16.26 7 30.7219 17.018 30.96 31 17.38931.427 17.64 83

80.68clb3ds3.92 15 31.80 15 18.23 40 31.97 6 19.08 7 32.43-Rs k95380420

46 33.26 12 1986 .20 33.40 15 20.07 100 33.64 25 21.16 17 33.84 18

| _ , . 7012 35.6
1122 o0 S U E MY T B a0 05 B e P o

38'wdisd palynogshdgmr(rotbedg docttpidesalti@ i 6 1t 33330 dighrophaayDo-

398Hidy RFBY. B2 £nd h3TnLQ HOWA\DI, RSFERALB KRN MBI REAKT B he values

[ ngles in these, X-ray powder )
g%er t %rglatgfer}ntensnles fmy a%?ven peak set forth in percent and the “°26” angles where

satd peaks occur for polymorph form C of the hydrochloride salt of (+)-1-(3,4-
dichiorophenyi)-3-azabicyclo[3.1.0}hexane having a crystal size of about 10 to 40 microns
are given in Table 3 below.

Table 3
XRPD Peaks (°28) and Relative Intensities (I/lo) for Polymorph Form C

Form C

°28 Ifio °28 o
5.46 6 27.50 54
5.66 20 28,14 8
6.37 6 28.56 32
7.26 6 28.74 17
8.75 6 2920 6
13.34 25 29,72 4]
13.94 il 2992 26
15,63 7 30.54 13
16.26 7 30.72 19
17.01 8 30.96 31
17.38 9 31.42 7
17.64 83 31.68 11
17.92 15 31.80 13
18.23 40 31.97 6
19.08 7 1243 21
1938 46 33.26 12
19.86 20 33.40 15
20.07 100 3364 25
21.16 17 3384 18
21.32 94 3411 15
21.64 37 34,70 11
22.42 25 35.07 8
22,70 12 35.64 11
22.97 70 35.91 3
23.31 6 36.09 21
24.09 15 37.80 12
2486 94 38.06 6
25.24 32 38.17 6
25.38 49 3904 6
26.12 13 39.23 8
206.32 90 39.77 7
26.87 18

2721 39

However, there are key major peaks at given angles in these X-ray powder
diffraction patterns which are unique to each given polymorph form. These peaks are

present in the XRPD patterns of each of the polymorph forms having a crystal size of
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diffraction patterns which are unique to each given polymorph form. These
peaks are present in the XRPD patterns of each of the polymorph forms
having a crystal size of 6 WO 2006/023659 PCTIUS2005/029420 about

wo iudbriperons. Any of these major peaks, either alone ordp@8a00s/020420
distinguishing combination, are sufficient to distinguish one of the

Palvmorph, fms.from the other two  polymorph forms. For polymorph . .
form A, the %(5“%?8Fés%?’tﬂ%?gsr%ﬁ‘g%rp%%kg’v?/t}fgﬁac arac e?é\éﬁsg“gmhmg
pERIPREIHIP P AR AIEEIB &0 thstingdpfoprsee firtpalyovepaforas follows: @her two

1poldhinokBhG8ind 1 88 ip 84 meip iRt A 28 4o gARY Qtf:stlagﬁ?e.{‘@ "fﬁgfop SQA&&’ which

either alone or,in any distinguishing combination, are sufficient “to
R TSR R RGTER 5T A LR RS eI A ol
there are key major peaks at given angigg;n the XRPD of polymorph form
B 15 which are unique to polymorph fér2B as the hydrochloride salt
having a crystal size of about 10 to 481mifsrons that are typically present
in the XRPD pattern of polymorph for@#f-Bas the hydrochloride salt
irrespective of the particle size. Any of fRedse major peaks, either alone or
in any distinguishing combination, are®€ufficient to distinguish polymorph
form B from the. other, two polymorph forms. For polymorph form B, the )

) SR 5 P B R ik enr RS ERRABR 5 cien
Btostibfjeetish thidvareor s Birfo rhfre dire p e trsofptipweriis 68ns17.52;
21.35; 25123 @ve 2243 ndBG 3l %‘&g, Le are key B3 aks at
given angles in the xﬁ%rﬁ@gf lg‘%morp1 form 310 _\)%ﬁigw are.l)fj%rr]ﬁ?)}ea{en?(Iipah form B
pOTOHEH oS & Balye oAt shrdeabindds e devinzeassaboiat of
1@Tton4m msi@m&éﬂﬁatmﬁ?igmﬁﬁbyl%’ﬁ%ﬁi_iﬁ t@@mﬁ%&%mg& orph form

rph for ) rochlori alt irrespective of the particle size.

2%}%’1%9&91 Séé'orérgall?orzr 5 ééﬁ é%gsiﬁ%?ve oF tl?e partlclsepsxze. y of thgse major peaks,
either alone or in any distinguishing combination, are sufficient to distinguish polymorph

form B from the other two polymorph forms. For polymorph form B, the “°26” angles of
these major peaks which characterize polymorph form B, subject to the error set forth

above, are as follows:

15.58;
17.52;
21.35;
23.04;
25.43;
and
30.72.

Also, there are key major peaks at given angles in the XRPD of polymorph form C
which are unique to polymorph form C as the hydrochloride salt, having a crystal size of
about 10 to 40 microns, that are typically present in the XRPD pattern of polymorph form
C as a hydrochloride salt irrespective of the particle size. Any of these major peaks, either
alone or in any distinguishing combination, are sufficient to distinguish polymorph form C
from the other two polymorph forms. For polymorph form C, the “°26” angles of these

major peaks which characterize polymorph form C, subject to the error set forth above, are

as follows:

13.34;
17.64;

"’7
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alone or in any distinguishing combination, are sufficient to distinguish
polymorph form C from the other two polymorph forms. For polymorph
form C, the "20" angles of these 35 major peaks which characterize

washorarabsiorm C, subject to the error set forth above, are @sripiewso29420
13.34; 17.64; 7 WO 2006/023659 PCT/US2005/029420 20.07; 21.32;

22.97; 24.86;5 26.32; and 27.90. %%l;,er method of characterizing the
three polymorphs of (+)-1-(3,4 dichIorgp_lggfnyl)-s-azabicyclo[3.1.0]hexane
is through Raman spectroscopy. The Q.—nggocedure for carrying out
Raman Spectroscopy is described onjages 260-275 of Skoog and West,
Principles of Instrumental Analysis (2ng.£d.); Saunders College,
Philadelphia (1980). Briefly, Raman spagtra were obtained using a
FT-Raman 960 (or 860) spectromete2{Pliermo Nicolet) interfaced to an

860 FT- is, specirgmeler itati v h,of,1064
nm. Apé@)?(t-iﬁrr%tely 0?_912 W c?# I\ﬁgﬁﬁ/ﬁéﬂ%&%ﬁ%ﬁa@%ﬁgﬁgq
irfifdiioranbre¥irprediorrlo R4l Gpe dtriiareh Resusmras woreraY: ifbilum

g@:fiwn?@rﬁﬁm}ﬁ‘gzﬂﬂ@G@ﬁs?nQﬁi%géErth%ﬁ@d‘@l@k‘%ﬁ%&&ﬁq%?%%f%@?@% of Skoog
pe or analysis. otal o sample _scans were collectea rrom . .
6 JA RIS 41 AU ASANHS CoF ANty ahcE) e isdephi

HappeGenzel apodization. Wavelength calibration was performed 20

using S‘ﬁ%{ﬁ{‘ﬁﬂ%"éﬁ%@&‘Gne}ré‘o%&%%%iﬁg%cﬁ%?ﬁ%ﬁ?%%@ ailve”

below in wavenumbers (cm-) for the purified golymorp orms nd C
ofﬁpférﬂ%];fgcﬁgﬁa@ Nigplst) interfaced to an 860 FT-IR. This spectrometer uses an

(B)itiBeodh-tHohirrpahenyb)8 mz abisyelaldaleflnexang @mmt RABower was
SR O SR oL TR A 0 GReFO Ry b el
ofepiie(@fsdied detruhenyhe 3aandbd cyoio Bcisedheamd] eirdfog walyiis. TAbleal of
485 sample scans were collected from 3600 or 3700 - 98 cm™ at a spectral resolution of
about () 4 cm™, using Happ-Genzel apodization. Wavelength calibration was performed
using sulfur and cyclohexane. The Raman spectra peak positions given below in
wavenumbers (cm™'} for the purified polymorph forms A, B and C of the hydrochloride
salt of (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane are subject to an error of
about (+) 4 cm™.
The Raman spectra peak positions in wavenumbers (cm’™!) for polymorph form A
of the hydrochloride salt of (+)-1-(3,4-dichlorophenyl)-3-azabicyclof3.1.0]hexane are
given in Table 4,
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WO 2006/023659 PCTIUS2005/029420 Table 4 Raman Peak Listing for
Polymorph Form A (peaks> 400 cm-1) Peak Positions In Wavenumbers
(cm 1) 5 Form A 436 1135 479 1189 534 1229 549 1274 10 646 1309
W8hehaas©80 1366 762 1393 812 1453 836 1484 15 892 d5Bvs 83029420
1597 959 2890 982 2969 998 2982 20 1030 3017 1 556 3 446 1099
3064 1122 The Raman spectra peakielg itjlons in wavenumbers (cm-1) for

polymorph form B 25 of the hydrochlori & salt of

(+)_1-(3,4-dichloraphenyb:d; ieyel li in-fKable 5.
Table 5 Raman P%gk Ii%gﬁ;ggggﬁﬁflm% %%%ﬁ%ﬁ%sﬁﬁﬁ%) 30
Peak Positions In Wavenumbers (cm-) Form A 418 ~ 1245 446 1278 478

. Form A

1309 436 1135
479 1189
534 1229
549 1274
646 1309
691 1338
680 1366
762 1393
812 1453
836 1484
892 1557
921 1597
959 2850
982 2969
998 2982
1030 3017
1056 3046
1099 3064
1122

The Raman spectra peak positions in wavenumbers (cm-'} for polymorph form B
of the hydrochloride salt of (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane are
listed in Table 5.

Table 5

Raman Peak Listing for Polymorph Form B (peaks> 400 cm'i)

Peak Positions In Wavenumbers (cm™')

Form A

418 1245
446 1278
478 1309
533 1343
648 1380
676 13198
686 1456
767 1483
825 1557
852 1593
395 2895
964 2963
979 2963
1431 3027
1054 3066
1070

1099

1136

1189
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35533 1343 648 1380 676 1398 686 1456 767 1483 40 825 1557 852
1593 895 2895 964 2963 979 2993 1031 3027 45 1054 3066 1070
1099 1136 1189 9 WO 2006/023659 PCT/US2005/029420 The Raman

vepasttapeak positions in wavenumbers (cm-1) for polymorph-dQ1ésns oz
the hydrochloride salt

of(+)-1-3,4+dichlor | -azabicyclo[3,1.0lhex a iven in Table

o e B O o N B IR
19f Bedr e rivalEhinisbiicidornmats @zabieyriol8. 11ty ane are
1266n 5326278 648 1309 674 1343 690 1398 15 767 1456 811 1471
826 1557 Table 6

Raman Peak Listing for Polymorph Form C (peaks> 400 em™)
Peak Positions In Wavenumbers (cm™)

Form C

441 1246
474 1266
532 1279
648 1309
674 1343
690 1398
767 1456
811 1471
826 1557
856 1595
895 2500
970 2966
1031 2992
1059 3048
1094 3070
1122

1137

1189

1228

10



856 1595 895 2900 970 2966 20 1031 2992 1059 3048 1094 3070

1122 1137 1189 251228 10 WO 2006/023659 PCT/US2005/029420
Table 4, Table 5 and Table 6 provide the complete patterns of the Raman
weakspositisns with respect to the hydrochloride salts of polymoiehoienns 2o
A, B and C respectively. However, there are certain key peaks, within

these pafigfies, WG AEEIURINLS ﬁ&ﬁ@@%gfcg?ﬁpm%%ﬁ@%'gﬁtﬁé‘ﬁr&in peak

these polymorphs Any of these key peaks, either 5 alone or in any

diBAHYERSHIHE Eﬁﬁ%ﬁfaﬁ%%hm@%?ra%mlfwgﬂh@mmmnaﬁh% and C

| pokypwmhljom&mm thecatibeehnia pohypemy hvfﬂﬁmﬁle?@ml@@a\‘&hxch are unique
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esse bers rth chI rldes tof.
?ymorpfﬁ§ o °§%e0ﬁ5eaﬁ§%os&|ons Q?Wa c(gnnu ?‘ ?’pe s, either
P@F?ﬁ%ﬁ:)‘ﬁ Rot ising s8Rz, cogbmain; %@fﬁ@%%dlmmmﬁhe
Z%Mﬂﬁl%%QM&J&W@%K%B%&&!@?BQ@B@&QE&@E’NS expressed in

distinguishing combination, are sufficient to_distinguish polymorph form A
frofA TREBRAE Gl bRy S ASATRSHIRE 44 EAGPRLMBITSMABBIR Pissitions
expressed in wavenumbers (cm 1) for the hydrochloride salt of polymorph
form B are:  Peak Positions In Wavenumbers (cm™) for Polymorph Form A

762;
636,
921;
959;
1393;
1597,
2890,
2982
and
3064,

Any of these key peaks, either alone or in any distinguishing combination, are sufficient to
distinguish polymorph form A from the other two polymorph forms
The characterizing peak positions expressed in wavenumbers (cm™) for the

hydrochloride salt of polymorph form B are:

Peak Positions In Wavenumbers (cm™) for Polymorph
Form B

1245;
1380;
2963;
2993;
3027,
and
3066.

i1
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25 Peak Positions In Wavenumbers (cm-) for Polymorph Form B 1245;
30 1380; 2963; 2993; 3027; and 35 3066. 11 WO 2006/023659
PCTIUS2005/029420 Any of these key peaks, either alone or in any

vwilistingoisking combination, are sufficient to distinguish poly@gephdeimeRo
from the other two polymorph forms. The characterizing peak positions

eXRiEsISae N WAYERUMbELS G 4) MD%J@MQ&Q %%ﬂla@éeoyggefﬁam to

form C are: 5 Peak Positions in Wavenumbers (cm-1) for Polymdrph Form
clistgyishprdympeph Sepn B S thasgber sypoolynepismid 3070. Any

of thes@k%tﬂ@ﬂ%&:ﬁﬁ@@é@d%&ﬁﬁdﬂe&&éﬁ&ilngmm&ﬁ@m Rinat a5y @ke
stgme f to dIS guio 19}011% orm C from the other two polymorph

forms In %c((i:%r i5 TAVerition, each of the crystalline polymorph

forms of the 20 acid addltlon salt

(+)-1-(3, 4-dicHleils Pasiiphs3rapanimperb s L0 e ferRobarotsh Sotaifed
substantially free of its other enantlomeric, geometric and polymorphic
isomeric forms. The term "substantiall 5f?ee" of its other enantiomeric,
geometric and polymorphic isomeric fs designates that the crystalline
material is at least about 95% by wei tre in that it contains no more
than about 5% w/w of its other enantiqrgbe_,)l:ic, geometric and

2900;
2966;
and
3070.

Any of these key peaks, either alone or in any distinguishing combination, are sufficient to
distinguish polymorph form C from the other two polymorph forms

In accordance with this invention, each of the crystalline polymorph forms of the
acid addition salt (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0Jhexane can be obtained
substantially free of its other enantlomeric, geometric and polymorphic isomeric forms.
The term “substantially free” of its other enantiomeric, geometric and polymorphic
1someric fortns designates that the crystalline material is at least about 95% by weight pure
1n that it contains no more than about 5% w/w of its other enantiomeric, geometric and
polymorphic isomeric forms.

In the past, preparation of acid addition salts of (+)-1-(3,4-dichlorophenyl)-3-
azabicycio[3.1.0Jhexane has resulted in a mixture of the A and B polymorph forms. This
mixture constituted an approximately 50% by weight mixture of each polymorph which
could not be easily separated. In addition, it has been found that there was some inter-
conversion of polymorph forms A and B upon standing at ambient temperature or inter-
conversion, upon heating, of this 50% mixture to form a mixture of polymorph forms A, B
and C. However, these mixtures could not be easily separated. Therefore, the purified
isomeric forms of these individual polymorph forms substantially free of its other
enantiomeric, geometric and polymorphic¢ isomeric forms could not be obtained.,

In accordance with this invention, it has been discovered that polymorph forms A,
B and C of (+)-1-(3,4-dichlorophenyl)-3-azabicyclo]3.1.0]hexane, particularly as

hydrochloride acid addition salts, can each be prepared substantially free of its other

12
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25 polymorphic isomeric forms. In the past, preparation of acid addition
salts of (+)-1-(3,4-dichlorophenyl)-3- azabicyclo[3.1.0]hexane has resulted
in a mixture of the A and B polymorph forms. This mixture constituted an

Ve pcenately 50% by weight mixture of each polymorph whiehisesdenetzo
be easily separated. In addition, it has been found that there was some

i : ' . ] n ing af ambient
e AL NED TS S R B e

ORI R thFe e IR PGSR FRETE Prediiperidn peorddse widlseriohadres

coulcontbernqsiyisgnatied phhesalie ) ibe RkliRb s UM Ak of
thrﬁi% r{as'x‘ﬂﬂ%%h'?o' mor Etgnforms rsr,llf)?st%n all fregq%f ts %[255& 4By g can

O 1e- 1 eﬂ]e tuf;| 0
enantiomeric, geomefrl and’polymorphic ISOTER
obtiE 3T dduae thr dasical withtivg ifpentidiGHE hds ddanldisphyepd that

PRIBASABY 0T B e, 3R Cntially free of its other enatiomeri i
of(+)-1-(3,4-dich orophenyl)-BEaiza i(r:(;/ec?o[lfff.O]eﬁeeilgr%%r,ngg?ii urar ;ngsand

h)AFERHIBRE &S FBRIddition salts, can each be prepared substantially free
of its otmgepﬂaaamgl @&Wﬁl@ﬁ@&%?@‘ﬁfﬂd@ﬁ%ﬁf@&?ﬁ@%%@“_ éFEBiﬁnmforph
ggometric olymorphic isomerjc, forms through re-crystallization of a
R D B o D BERa A B G
aff Ypedéetigrescepeeditigregsohtithe qaciog kack ol tebe qohgitiopts fnes

Consenatio NSOl rRALe HalSHEH re-gesiallize, the mixture of
P %fph gorms g\ and‘%a!%nrﬁ%fr? é%e?e%%/gg%wb%d%%%geg Hgloire(gph form A,

ol
pSRORIR BRI SPERE Q5 AR IR A o3 (A Arb iRl aranhrsdng,
substantlally frefackits, ather-enatiomericsgeamarisantd AYmOsRRic
isomers. In prepari olymorph forms A and B_substantially free of other
e e L PR AT P P P
USiTEASE: $abirrtehiah con@ius yettatizElopredohmiqueganiithalygaistiiet can be utilized

pf@ﬂﬂ:@iﬂ@c@m &Et@%%@@%ﬂﬂ%%&%%& %H%@%&ME%%QJagémeﬁc%r{ﬂleor

po%/?morph forms is different. In preparing polymorph form A, whic
hERRHRAIARS Sfthas 246 aatiten Wsh &t eontadiirmmedmeyl-3-
amblgyhhﬂﬁaﬁ.omﬁlxaﬂeg iﬁﬁf@aﬁewtgme@mmm mfsﬂ&?@m@ ﬂ'ﬁe?@f‘é%@r
sQli ining polymorph form A such as a mixture of polymorph forms
B A I PR B e e
offsliie delverit iveatioan Becatiligedlidnniisphireduireuroiiigeljovesh forms A

alikamplisalveme SHCR R MSIRARY sONRR MG IRB09105 39D %%8&911@62& room

well as other solvents such as acetone, dichloromethane an

tetERRRBRTAH. MRS RARGAE R TEH bR IhbHM forrpasetibsthntiamgsphere.

fideoof Bthpsrapolymorpin fonmssry ishpshiodeomsrate Wetehinstese,

splyssiswhen preparing the 20 rﬁgldiu for crystallization. Once the solid, .

prefgrably L Can, ke bz po?ylm ao [ 8 Sr?ﬁrg"i{‘{ meyd?um 18 removed%avmg tﬁe purified
crystals of polymorph form A. Preferably evaporation may be carried out naturally such
as by slow evaporation. Depending upon the amount of the solution and its concentration,
evaporation can take place over a period from three to fifieen days or longer unti} the
solvent is completed evaporated leaving a dry solid crystalline residue which is
polymorphic form A substantially free of other polymorph forms.

Polymorph form B is the anhydrous form of the acid addition salt of (+)-1-(3,4-

dichlorophenyl)-3-azabicyclo[3.1.0}hexane. Polymorph form B of the acid addition salt of
(+)-1-(3,4-dichlorophenyl)-3-azabicyclof3.1.0Jhexane can be prepared from a solid

containing polymorph form A such as a mixture of polymorph forms A and B by
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and B, is dissolved in this medium, the solvent should be allowed to
evaporate at room temperature over a long period of time while the
solution is exposed to the atmosphere. Room temperature can constitute

o ydermpesature from about 15C to 35C. The evaporation gai/adkailass o
until all of the solvent medium is removed leaving the purified 25 crystals

of 1 rArP I){) ion abecr'enq]otntrall
B A O L derabty

aftiths pskednerdionlt evdiporasshvdimitaradilisss. dueiceopbineel wighs preferred
theepdaidibiaasT gRyaRhing el LeildRenQNeaNtie eampIRied eVARAIAIRM by

leaving a dry soljd crystalline residue which is polymorphic form A

S BN AR SR R R b Yot LS 6 BRI R Pt eethe
ahbpehoefertoran bé thidi scidnatiditior shtveffér) te(Brdduce polymorph form B. As set
dmﬂ%ﬂb@wlz-?ﬁa)g_aﬂmﬁx&é@Eﬁ&&lﬁ%@n%g'm ; J%;{Riﬁagﬁa;r']ar%&scid

addition salt of (+)-I-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0Jhexane can .
b&piRIre dlfratHIE S S E@ﬁ‘fﬁ”ﬁﬁﬁ'@‘ﬁgﬁ/%%f AeIECBLEhPaedECiReeystalline

ofipalyunespmtapns ArneiBdnt d3MYE R80RIARBESDe. from about 50°C to 80°C,
PCE/US 085/0294%0.diss94rging?the H}%}/mor form A or the mixture of
pre e

pON Aol 1oTs KARGE: DI SRR HRA TN Sare Bapokvgnt
amhytireubca diions: e ancovahby d with@oprifentts andodippdythabthim B
inyenii is Solid s | i is re-crystallizec by utilizing .
e S B b U E B LA pric
h&rarterf tissplsilitsdIrmpeR ah Rpdrose ibrretm phoaueensonaea shoh
fokx @reAS Seindortihalrous. His mmoriast thatike secerystalizalianpks ures, it

place under anh (ﬂl; S r(éditions. In addition it is preferred that the
re‘?%%%{r] 6?'3%\%%1 t%%c@ﬁ e the crystalline form of polymorph B take

place atl‘élllematm_ih_ﬂémpéiram tespicparfrd froabotte pUlmBOE fotndesr polymorph
anbliensARianEoF b ANRIAIZRHAT Al BRMRRIBD BN Ie. 30N SFlier

10 mixture, the solvent can bé removed by filtering or decanting to leave

BRI fEFM 4 s BBLERINfaS M atHETssIIersAbetdemBeTrures of at least

prEparipgthssoyyriallizing mediammpriandteareraeualinhdhesal¥eimthish form C
fosru tiotn ftihe (o] stli?llizirlgmmeqliim cont ining 'ﬁ% mixture of farms A
angg % Or TSy etaliZatian CaI ke AL QB8 A8 PeAtime st defired, take
detiredyeelofippes0G td BOEI-4.5TPolyPrionpk forwGsadiidmegprepdrdd fralymorph
ei At I ' .

HSE M ORR forAQr RAIVINOLRL: {9 mﬁgggﬂﬂm'f%?%m&ﬁ&an figeof

Pol mori)h form C’is prﬁgared by extensive he er polymor

foPeAPPERSIRAGPERForm Bt it itarealteries the terrsliensras aren!

lepstihéiph preiarallysianboEctn BoberPRING AR RS COpHAYEd Bk rensive

p%%mrcl)rpr}’ form C. I.Sl,{ggtarngla}}ll% f)réee o{ otktle?r}.;%olymor%p forms Is formed.

This NEating CAnC If desirRd: fake 20 BIaSA VP perteD stimmlrolymorph

fréemes2\ipdrB td Hedayt ot dongbaddintib it pollimprgdaration is the hydrochloride
acid addition salt form.

The techniques set forth above also allow for the preparation of mixtures of the
individual polymorph forms of the acid addition salt of (+)-i-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane containing specific amounts of each of the polymorphs. In
particular, mixtures of polymorph form A and either polymorph form B or polymorph
form C, polymorph form B and polymorph form C, and polymorph form A, polymorph
form B and polymorph forrn C can be readily prepared with the desired amounts of each
of the polymorphs. By way of example and not of limitation, a mixture of polymorph
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forms of the starting material are converted to polymorph form C
substantially free of other polymorph forms. The acid addition salt having
the crystalline structure of polymorph form C substantially free of other

wolymaipiasiorms is produced by extensive heating, usuallypqiiQ:4a€o29420

presence of a solvent, of the acid addition salts of polymorph 25 forms A

ang-B Al § i iti ' ' rati é he
e el O Y Rl Y0 B ol ymomh g be

RS e spPassare R G R PrEs A wheamiiTdtien pONRaOPEH formls fofms and
ther geideaditanisaltab (¢ xd (@ preiehiosapherybradion of polymorph form B

azabi .1.0]Jhexane cantajnin ecific amounts of each of the
R et Sy RO TSP RS AR e
paRjmeApth form B dhpulpmé fipribdoemu@y polymiongh §6 il Branth FetynA0s
fogBlmoARckRRIMORE formA RO RF LB, %%%%%g{f‘gﬁf@%é O Sea by

can be readily prepared with the desired amounts of e

pSRPRBIPRECHTOFRY Sraxasbriaarsl kSesrhpksnnlyanpipludpemstand prepared as
pdbponibigal 3?1343\&‘58@13@&@@% ﬁﬁ B@Mﬁjﬁ%@&@%%ﬂ%ﬂl Fffl&ﬂ;@tl@&g:hbed above for
p rm B containing the desired amount of each polymorph_can

bgg _rgé)(%i:ggt%esﬁg%ggﬁ A Igcc){fi/cr%orgpéuefgrergh aﬁgﬂﬁsﬁgﬂﬂ]é’ﬁg&“ﬁébf%ﬁ]eﬁy way of

péfiationshersmpeantiprapaforasdebdibeBabd ye ortheipface duuentaining the

PERpREURR S B BATIPS | farthe psriod of time
needed toggf:gduce theednélg?ggg%?ngc?f r%%?%%ge gg%\rér?gjrphﬁ?grﬁ?qmlyf\}v?aﬁp

fUHREFEREBRS of Pfet iR BRIBR FBRS ATG RRSIRTSA @S geigrvsebeserte the
cgrqaidlfmgfd@ldsaiﬂéd;ﬁmpgmyﬁ%ﬁ;ﬁaﬁmiﬁ;??éwﬂﬁ;@&%bb@flﬁf@lﬁﬁﬁ%@?@%ftime

s i oh, for substanti ree of other polymorph forms
B B e AR o
pBIEFpAf RTE R Seribddaat sitkergro theoperifum Btine rigadgh form C,
Pptkss ihesesrar: m@%{?@@%&pﬁ}‘o\%@@f&g&d Honaly and
exal%glg, a mixture of polymorph form B and polymorp ofth containing
tHRS ARLPA A GUr BT RS Sl et gReE pkeprb pateadyhsembetmepared by
polyrhiziph tlu:rm:dire_asqnb&tgmﬂﬂlb/sﬁgﬁhﬁﬁﬂlﬁgfe%?/m%fﬁﬂ&%ﬁ?f&ns and

p 4 ribed above to the, procedure far preparation o
pﬁ%%k?%%%ﬁ E:geéicri ed%é?(%%/%dfeg%r gemﬁ}étﬁé%l%f’%ﬁ‘?gaeqmeded to

produce-iieedbaifsBragresset SirBopmorprixoms QrByniveyspéditictpercentages of

examiRidaIReHes Ot ROMROrR fRrmAaid either (prs).'){!&OﬁPA}\éﬂ%p%e%@l)-g,_
poﬁlggnor %Hor C, polymorph form B and polymorph form'C, an
p%?yn%"&dg lrm‘}s,"ﬁ}bwﬁﬁb%ﬁ%wﬁ% B SBDinaAbH S Qteisinaiamyabout

thédesirbohia el afeattt, folaomrsh-con b peRass by, SRMBIRING 536, or
B e S B R 8 e eimg i

ﬁig@ﬂiﬂ@lﬁéﬁmi}QM%f‘mmﬁlmm foixtGhescbnmimingdspasiinther example,

pﬁﬁ@&iﬂ&ﬁg@&z@fxing from about 10% to about 10-20%, 20-35%, 35-50%, 50-70%, 70-
85%, 85-95% and up to 95-99% or greater (by weight) of polymorph form B, with the
remainder of the mixture being either or both polymorph form A and polymorph form C,
can be prepared. As a further example, mixtures containing from about 10% to about 10-
20%, 20-35%, 35-50%, 50-70%, 70-85%, 85-95% and up 1o 95-99% or greater (by
weight) of polymorph form C, with the remainder of the mixture being either or both
polymorph form A and polymorph form B, can be prepared.
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the individual polymorphic forms of the acid addition salt of
(+)-1-(3,4-dichlorophenyl)-3- azabicyclo[3.1.0]hexane can be obtained.
For example, mixtures containing from about 10% to about 10-20%,

wWO-2RY233950%, 50-70%, 70-85%, 85-95% and up to 95-9p%4 P& 81oaehe
(by weight) ofpolymorph form A, with the remainder of the mixture being

either 2@&95@8}{}1@? MB}?’B&PH{QO% %?I%lg bye _@%ﬁ%%&gé&?ﬁ%gﬂaﬂy

prepared. As another example, mix containing 10% to

alsout A bze G rporas s essug o by ey medkcures. 85ws1ay-enyem ARplggulss, into the
9h579a% @mgéiagrﬁrtﬁaxpmiggibh@mﬂw @J}i@i&;\%,c\gﬁb{fﬁlﬁi f@fﬁ?{ldercof

the mixtur eing e I or bot or ore A an or ormC,

o B PR a0 A Bk b P EER ARG It about
10%61tdoabloutorth8aa 6, DO-SEI36 B3y BEs 70%bp TDBEXIIBEDE Forarchf
UR-tR:198 A9Ka1E AERRIGT (04 YRIOR 9 RANAPI SO Vx&l&é% lgted by the

remainder of the mixture being either or both polymorph form A
pORITEHPN FBHRNB, can be prepared. 15 WO 2006/023659

PCTJU&Z@QM@M&MQFPB&HM,@W”_ ! ewa@m@om@aﬂmaasf‘émpmd as
organi mpounas re arly crystallize Incorporating second, reign
R R SR s s
pﬁﬁﬁibaﬁmmmhéem@@'mw:bétmhmmpdmmbw doidndpsendoolymbrpld. from
VR0 87 SRS TPIBILE, i 2cR0NYAB PR G eRochloride, hydrobromide,

pseudgopolymorphs can also be referred to as solvatés. All of the

addfioindidsr P Bttes-hrdregca - tiE fopiety Pmpialsicyd sl gimehesnhate.
arexikedsefgpatemplated Pydhg tpreseattisy entian. Thei RabaRRra ERSc acid

A nd C,of present.invention can repared as_acid addition salts
R e e
dietisrophenstiiBrazabivytioidn Slhexane Slitallthaticadidition saltsanmals

foymaddami.ards, whighd Joxicpalt ich are
hyd_rochloridtlel, h@ﬁop%‘)r{%d%%@r%%ggﬁﬁﬁfg%%ﬁﬁ%%@ gﬁlgﬁﬁate,

nitFEY IR Rl AR Rl oBis AR SalbAbanclinsoRs Biethanolamine salt,
phisyertextiaaliyactepiablainsdifion selisdasiude dnQrganicRB o BaRiLd salts
acid hazgcilitiqa cs%&?. The, ahagry&c&gtic:&?ﬂgcceﬁgtable salts includg, but are

NSt imited 16, tetal 15 Sarts SicHAS {8 Giim DAl So ey Spdgkispgetate.
saltchidognetiike riflativrs asatrthpmbtalsosuate aslchidilim saftnmegsesism
S%&%&lﬁfﬂhﬁé959%1%ﬁfﬁﬂ%@t@ﬂl@o%ﬁ@sﬂﬁo{ﬂ%@{mﬁ rl‘l%es, %.lxliti %l%naecid salts

salt, picoline salt, ethanolamine salt, triethanolamine salt,
diE‘g’fcﬁc?ﬁé‘@%‘ﬁﬁ’é@éﬁﬂ’N?hﬁlaiﬁ@ﬁtfyféﬂﬁﬁ%rﬁé‘éﬁa’?ﬁiﬁé@a‘h%th@ﬁke;
orgaiieidoitisals fsuehl asiacetatehiitiaiRidactater SHsERAIQ AAIRLE,

e L R

meiskideiisforatiet borizEhtsitidnmieiepsididrenatayioriie. tihchtire tieband

aHRARGH33 Suman patients in the same manner as the previously kniown forms of (+)-
1-(3,4-dichlorophenyl)-3-azabicyclo{3.1.0lhexane. Suitable routes of administration for
the above individual polymorph forms and mixtures of polymorph forms of an acid
addition salt of (+)-1-(3,4-dichlorophenyl)-3-azabicyclof3.1.0Thexane include, but are not
limited to, oral, buccal, nasal, pulmonary, aerosol, topical, transdermal, mucosal,
injectable, slow release and controlled release delivery, although various other known

delivery routes, devices and methods can likewise be employed. Useful parenteral

delivery methods include, but are not limited to, intravenous, intramuscular,
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such as arginate, asparginate, glutamate, tartrate, gluconate and the like.
The hydrochloride salt formed with hydrochloric acid is an exemplary
useful salt. The above individual polymorph forms and mixtures of

waplysmeepéssorms of the 25 acid addition salt of (+)-I PCT/US2005/029420

-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane can be administered to

humaRRBHEN S Ib6 SAmeMannshes e RraviosixKpewnorms.of (+)-
1-(3,4-d|chIorpphenyl)-3-azab|cycfo[3.1.0]hexane. Suitable routes o

SIHRREHS e iRle above individual polymorph forms and mixtures of
polymoriitfekeiatienaiidoageiticisatiodthe above individual polymorphic forms
(+),- - -dichlorophenyl)-3-azabjcyclol[3.1.0lhexane inclu ut. are no,
S A LS i rantens-
rAcEasilyciafd ddbiex soWwieieaseliandubisats ot rede ow dedividrig 1200 mg, 50 to

aftiouah Yarosem aihankRo0 neliyery [ouieSsecesANCLMEHIadS Ga%mrective

Iike.w‘i'l;e be employed. Useful parenteral delivery methods include, but are

ASTHPRRRRS YOIl ibR SIS0 TR ATSE (A S\ S ae GEeREl to 25 mg, 30 to 50
REET 78 8P06RIH 294201 intrap eshen2s,nigteaspinalsontkatheeat and other effective

i roventricular, intraarterial, and subcutaneous jnjection. Syitahle
B K e
atver el mesibhisisan Srphieriiminsaciosinsreinzmiditioprisalg 6bm about 1 to 5, or 2-3,

(4gsds Riialichiorprheyll: R drazaicyaol3- hp&@zﬁﬂggx E%HS@%HE{Q'&% es of
S l:())Jectg mzag range from about 1 to 1200 mg, 50 to 1000 mg, 75 to 90(%
AP 08 R 00Em 5718 1 BB TGEIHOM R @Bl etesariesn) me, o
elfdctiv@0unit e sagmivitidderseleciattoy) it onatkiey se @R0 asredrd @btailed

e out 10 to.25 m to 75 \ 150 m
e e e A e oo
it esimint Tedaasintsrsdad yroatisimgimecisty ominlttafoembofimentiptisages
dadyaldQraneide s Mmeniiy dases AL 8 amelesta 495108 A9 MERounts from
cqom rés ng from e%botut 1to 5, or 2-3, doses administered per day, per

ey oif@g%&%%ﬁ AU AT BRAAP e HB S AR IR domedeerdan Stk o about
2B gk 8petalH02mg/KE SotebdBQ 0me/KEqRride 2 Mot ivipesed 0asag@er day or
sgrrgg@g}}) %gupfslﬁg%%%g?gg mg, are administered one, two, three, or four

' 0

times per day. In etalled embodiments, dosages of about 50-75
mg, 100486 Hyrorss-au0trigo 260 2001 merabtion 00daDEaES amguate described

AEERISETB ArNGe (bAGE il QEhIeS BRESKIANY IR-AENAG! polymorph forms

emg)odiments, doPagesazre calculated based on body weight, and maybe

INTRISEFEC 8P SRR T A B RES TB 4BHER P8 bie i athsirevention
S0 ghagnpt diyarding/ Ky dasabadtchbbangdle ip i tays.IBgA@te fdahiple and not
8 5 DR i LSS R AR s i
rijunssdfichrickinsakre Bl whivrris temiem femd doscsgomamunssitiescripening one
hereinabonepaniisroRsagsufaims Q%E@%M@%Q}ﬂh RNV Alres of
p;%Yy@a%ﬁ%stgéﬁq asn nert carrier or diluent, said composition being administered in an
effective amount to prevent or treat said depression. In accordance with this invention,
(+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0}hexane, either as a polymorph form
substantially free of other polymorph forms or as a mixture of polymorph forms, is
administered in an effective amount to prevent or treat depression. Any effective amount
of such polymorph form substantially free of other polymorph forms or mixtures of

polymorph forms needed to prevent or treat depression can be utilized in this composition.
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and mixtures of polymorph forms of the present invention can be used for
the prevention and treatment of various diseases and conditions in
humans. By way of example and not of limitation, in the case of

vle piessigys this is accomplished by administering to a patientgbdingagsho
of said treatment who is suffering from depression a composition

caniaining H{'ﬁe%fa§Q%@p@/ﬁé%%gr@&i%m%%%%ﬂ%%fﬁ?grl%frtgtal &0t 5.0

polymorph forms or mixtures of polymorphs and an inert carri diluent,

sHid e i bediinrisbing damristesd iR ur e thsctve e o phavemb derm
t(rﬁ%&ﬁél%%?ﬁg%&@?éiﬁa%ﬁmwlﬁi %ﬁﬁgﬁﬂéﬁﬁﬁ&lyﬁorph forms in the oral
+)-1- -aicnioropnenyl)-o-azabICyClO|a. 1. exane, elther as. a .
DR B B O A oAV Bb 8 INES ROt B O g tgpession
niisduhe wEiEbEhOrphatiamh snds fadmieibterel der antiadfpieyiieiamadudyent. In
PreVSRLRL AR ARPERRIION, MYLEHSGIMG RO, 06 USRRAN DRI I Momh

substantially free of other polymorph forms or mixtures of polymorp'h

AR FRBRERY Sres bt BFHROA BRI BReSBh AR HRTGHR, 881N forms can be
coreRasitioniniAiv 20060023657 FéaT Hed 0051229420 rip ganriakmidhe
case. oral dosage fo dqgsages rom abqut 0.5 mq/kg to about 5.0 .
e T R A S AST Ll RO B e during
pBlgsrpheforeadslibstantially free of other polymorph forms or mixtures of

polymorpfy intheipimsnidosedo.be.administered wilkdspeng tq a

large extent on the condition of depression 5 and the weight of the patient

aly SiesLPSb BBttt thasHys AR S yMPRREMPo bt apifeadsitigapalt of
]tcr(is)iwap%npﬂﬁefr@wfﬁ-i&sag?@sm@;ﬁ@i&'ﬁﬂn&m@ Hﬁyﬁacsl\caiy:ilmfﬁee hforms
Qrm.subpstantia ree of ather, oly orms or mixtures .o olymor

o A 805 ok hote xeimiens o dalyes shcli s PRI B PR Ry
30Uerndubras ermdstfiepreforabiing ogerdb cuesRnmy, tBaahoug 2 PR sag Anses,

d%ffé@,@@ﬁ@'@&%c@iﬁﬁt%%ﬁﬁtg UHRE 42 heday %@&&%%%%ﬁ@&a

present inventlon_lncfudes armaceutical dosage forms for the above
irfRIGHE 381 AEibrRTorhie spipPRTeReeihpBIgrawT I ToriATscar Aiaielude any
adshtien sattisihation of &hé MicMesgphemyhra-asrbicy {ob3 deMReXRR8  excipient;
Syeh d@rﬁ'e%'i@%a eutéq Ldo?}agﬁafoagp% ranaxgrhqlu e one:cijr ore e_xcipients_

or additives, mciadi g),’\Rn%ouf:ﬁmﬁa]tlcﬁ% TR 18 RYSCT B Ryatves;
eIt EEdstsisen ditigr abemscswiedteddtiyclavdringss presarvathems skilled in
bufters, weitingiagente isintegaisiRieryRseRNlAgNR AN BB L cally

conventional excipients and additives. The compositions of the present
iR et bis afminies fodrE st FREHe Setreromotina g fhcts or
pheeraacel tieallyhaceeptaddencarrier or excipient; other medicinal
agent(s%spé} rrgaﬁtgutlc | a entgﬁ] - adjuvants, buffers; preservatjves: 20
diluents; a (?\\'}a‘fllso)ugoo%%g ro%ﬁn ar Sﬁafggéff\c(;gl aa?gﬁ?t??g glrgl o g&éﬁ% SRRVReTh of an
thesadiietsi abie akt(Thakeh ndefitiond) fharabiatiole [Addiivesan dihgelts, it is
wileften s PIeISAbm A be used in pharmaceutical dosage forms without the presence
of other geometrical, optical and polymorphic isomers of (+)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane. However, polymorph forms B and C can also be included in
pharmaceutical product formulations with less positive results concerning formulation and
stability.
' If desired, the individual polymorph forms or mixtures of polymorph forms of the
present invention can be administered in a controlled release form by use of a slow release

carrier, such as a hydrophilic, slow release polymer. Exemplary controlled release agents
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inactive and can be administered to patients without causing deleterious
side effects or interactions with the active agent. As previously noted,
polymorph form A is a thermodynamically stable polymorph of an 25 acid

vegldibenzsadd of (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.Glbexanems/ 029420
Therefore, it is preferred that polymorph form A be used in

phamraasidiaahenaagnarmBitn e RIRISHES LA 8RB CR ng -
oggl%glm ngl olymorp cblsotmﬁés oftg- -1 -(3,4-dichlorophenyl)-3-
azasolcy&or[%’f.ﬁﬂﬂ%ig However, APHYEHHRSB and C can also be
includedlire ipdarihad eaticadiprotiuct farmiutatiens pithdrsshfosityertesulsent
c ' ' ility. Jf desired, the individual i
P e e I e o
cEHPRINSH AT TSR Acirior Sonies HEE e Bis Soishlb g erptansiow telease

catrianaseief asia Rysanphilisssiow maleass PaIYRaH FXemPIaN:BLoletine
reclelﬁée a er;ts 18 WO 2006/023659 PCT/US2005/029420 in this context

inciude. But are St R e d 0Ny BHSS B SpyT oi AVCE BT & hatimgplyiom
viguopitytin ¢hieirange fofcabdul s nepisyteciibloge, KO0 00& dpsvdthes, kaolin,
individual o j : lymorph forms_ of the,present
e

optdRamiH s BT RhErertssacE aRitwrey Beterfadditive(s). Suitable
carriers EQSRHIAF oraphataaces isalSasmulationd sehepl Ve N dR It ablets,

are nof Iimitec(iitog microcrystalline cellulpse, lactose, sucrose, fructose,

gl RBEE RO S SO S ATRS R BREER ¥ BRSH P75 HB S S h ¥ prepared by
seifampveliiostvibtdyifeliioses peiivloseder vadives keeli, fomaniiod unit
gsial malitcl.ylolsarioly olher SHEALAEA O A SIRLEN dexirin

10 maltodextrin, other polysaccharides, or mixtures thereot Exemplary
oPRRURRCaYEAYY foRsRaflF addiiangl dosradatintriveTsdiontndhedistimblets;ot limited
capstlen: PONNDTRs SOBAIORACSIEIRSEHIREASHRS anthiozangesHMNChy
ma%nt%s(’e Riepare Sd g%danygpbf)nven onal method of preparing

phaTMACEUt Al oraPUAT doLEYE OIS, P A RTEEg FSIFRETSStch as
tabkstsyatings cohtadrirgnelisnimoresdithe Gonventidaakrikbypharripretutioalyn in

a@?@;ﬂ%ﬁ%%%@é@ﬁﬂﬁ%ﬁ%%%%rﬁﬁh ARGEding ;p Lo 1%!;%}'%%1 oty unit
release modifying agents, glidants, compression aldes, Isintegrants,
effeiassiommy AyaHEOmKY éasedi Bivdats baisalasted Alavsrer favenbination for their

eRRANERES, B WRPeNR sudh dofiaserMatiaspitRese ingredients are
selecte%‘fir.?rpjla V\gde varieg/ 8f excipients known in the pharmaceutical
formulatioh Sl DEPSHUTHE I B AlssHat BrEpssiies sietricoraF ralcbtn stearate,
dbs@rgemqﬁ, mg,cqap}mbiés; @@dhgngmfmntsmagpbe selesied  alngeesiiin lauryl
combinalingiiel Bl OeWEURE I RLARAING AUGLLOS98, IOURS.ER include

tablets,
colloidal silica, fumed silicon dioxide, silica, talc, fumed silica, gypsum and glyceryl

monostearate. Substances which may be used for coating include hydroxypropyl
cellulose, titanium oxide, talc, sweeteners and colorants. The aforementioned effervescent
agents and disintegrants are useful in the formulation of rapidly disintegrating tablets
known to those skitled in the art. These typically disintegrate in the mouth in less than one
minute, and often in less than thirty seconds. By effervescent agent is meant a couple,
typically an organic acid and a carbonate or bicarbonate.

The following examples illustrate certain embodiments of the present invention,

and are not to be construed as limiting the present disclosure.
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Suitable lubricants include stearic acid, magnesium stearate, talc, calcium

stearate, hydrogenated vegetable oils, sodium benzoate, leucine

carbowax, magnesium lauryl sulfate, colloidal silicon dioxide and glyceryl

W8 e, Suitable glidants include 25 colloidal silica, t&&EE3ME®H9420

dioxide, silica, talc, fumed silica, gypsum and glyceryl monostearate.

Substances which may be used fokéoaMREESlude hydroxypropyl

cellulose, titanium oxide, talc, sweeteners and colorants. The

aforeme.P}tl'Loned effervescent agentg-ﬁiamfs]ntegrants are useful in the

formulation’ STPAPIY GEStEGIaarE TRt Rrdrrhleridnmd atilbdlithe

ardichivesghonyidaliyzabsimtégtatedimikennouth di:lgss shanopg 30 minute,

anel Qften,| 1an, shir ds, By efferyescent agent is meant a

cgﬁi’ple, t gé%%@ygr? gar%(_:jgglr%%aa% |dT§j 8%%"?6‘8%3 e% %T%?gé%eoﬁ'ﬁfémrﬁ?m"d

fdﬁ’iﬁ\ﬂ)fﬁ@dyé‘ﬁﬁfﬁﬁfésoﬁRﬁﬁ%\eﬁm&mmn@hﬁoﬂmﬂ)resent

inventionppogake:R0I99he sonstd |Faitin ' isclasure.

P e

eXAmpIS 12 tirSeted B pvah S YL R APoRM Side Wak hswprplisqarapapol (with

?ﬁ?@mmwﬁ&?zmﬂmﬂ%ﬁmﬁ@%md%%%ﬁ; Q@ﬁ%&(ﬁ)ng;a stir piate
clo[3.1:0} hexane and to demaqnstrate that

this m%%%?%&@ﬁ%%ﬁ%%? DONHON efgr?‘ﬁlﬂaﬁﬁéppmﬁﬁﬂﬁ’f‘??d?ﬁﬁdved

B IRsHsterr et ginedhadeee nitroges! tratn(Sictitic hitiaptiemnyl) G- white

azadricyois:d, BihexanaurasliseelMed R AR0 -9 %}é] é}é&F’&ew 1 gtshsr, and 7

he isopropgnpl (wjth 10 0.05% diethylamine). T ution
o e Wit ek Bl ot debproptenatsted

7@®P€¢iztcéntr"ﬁtim goflhémrmml@dvﬁﬁea elrapgehclis %@W%?&@%Pﬁé_f% #%599 mL
: t ied.ynder a nitrogen stream, yielding a thin, clear
{TOHT ggﬁf{%}tﬁe&it?r?%ﬁ%%ﬁév%q grﬁﬁ?y re&g %.ﬂhﬁiﬁéf&%‘%ﬁ%‘ﬁ@&ﬂ%ﬁin 7
rZAsieURlathel haweny hpdroritrsistorkitwdsdiethyrediies as adeaditing in a yield

cbhunkgwf white solid were precipitated 15 immediately. This solid was

recovenﬂ%ggou(?lh vacuum filtration and washed with 19 mL diethyl ether.
The filteted SOt APPEATETRT SPRETRSFIRY Derfarenndasplseviiped above indicated

aﬂ@ﬁmlmsmmmm?h}ﬂ?g%eﬁm?ag wa&ﬁ%w@rb%ﬂl&ﬁit% 2 Pnstituted

resi 1%. analysils a aman speciroscop

peaé?%o%!r?"lgéédla%g@éjgr%e%srgbgv??&ﬂ%g\?gﬁéw ‘bgﬁﬁl‘[ﬁéﬁfﬂtﬁi‘?ﬁ’g‘%@%’rﬁp‘i

(fFBE HAdeY Afianacpretivceqppiroppioridaisit orstituteshta N BoDfmorph,

paheroraN e AidbodPeYMesRR R &tﬁéggbm?n%%rgg] S, g'lg ts%gal arr]xg terial
ely 50% ( i ot

end %rl%fig%gye;gd%ggerved to contain approxima y weig
each p ymorp%.
Example 2
Stability Studies on the End Product of Example 1
Duplicate samples of the hydrochloride salt of {(+)-1-(3,4dichlorophenyl)-3-
azabicyclo[3.1.0] hexane produced in Example 1 and contamning a 50% (by weight}
mixture of polymorph form A and polymorph form B were placed on informal stability to

test storage in desiccators placed at ambient temperature and at 50°C in a programmable
heating bloc. The samples were examined after 1 week and while both samples contained
mixtures of polymorph form A and polymorph form B, the ratios observed showed some
conversion of forms. The mixture subjected to ambient temperature was observed to

contain 40% (by weigh) of polymorph form A and 60% {by weight) of polymorph form B
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There was only a minor difference in the % of these polymorphs in the
starting material and in the final product. 25 Example 2 Stability Studies
on the End Product of Example 1 Duplicate samples of the hydrochloride

wealimtirdsk(3,4dichlorophenyl)-3- azabicyclo[3.1.0] hexaneppp g dsbazo

Example | and containing a 50% (by weight) mixture of polymorph form A

apgd R&Qéﬂﬁ%%{(%‘ﬁﬂﬁs?@f%mém %%'c%éﬁgﬁg%déﬁ’ﬁ%a}ﬁﬁ SR opy.

in desiccators placed at ambient temperature an

proYramRRABIRE ReaahigibRIChT ransimiisnesd Werd S aprraeunareble figeting block
agebwil bt B3 ercaniained Hobirasok RAlYSIOTRBY LR AP olymorph
p%}({@&ﬁ&fﬁr B, th gratios observed showed some conversion of

forma. The mixtiive SLB¥EESd to ambient temperature was observed to
contain 40% (by weigh) of polymorph form A and 60% (by weight) of
polymorph form B 20 WO 2006/023§§;%ngu82005/029420 (as
determined by XPRD analysis?). ThiS Tesult was confirmed by Raman
spelsied oy MauwSeiiei xREDBthdighleroph drgrabivrealhlObbexane
programryable he: t' g.block, sh \Wﬁg%‘tﬁ‘ (by weig tollymorph

storagel m&mmaﬂlmﬂmdlafwddfed i portions oer 1.25 hours to a
(£)-1- [ ) ) | drochloride. S
R el e S 48
kP AT IBOR EPRFRRTBHI RS Weistaeat iPOprfofy d0erimms hadis cooling
argrpor 8 ksl A kG WA /RN Q &k P8V S8l Arids EXRINSHM WaRs warmed
allog/eéi gceFGS%‘rﬂmaxmum, zapd the reaction mix was maintained at

6065CFor- B TRALTR A AL IPELSTIRG 48508, B0 Ry HRBEhHRE s sIofy
adc_té@gtzeﬁ SZ‘&’;%_Eenﬁmntes k@) qaa@&&\/ﬁtmﬁdagba%ﬁ-ﬁﬁﬁm@recooied to
W@%@j%@qs%tﬁm@;%n@s{aﬁ&%ﬁ%am%9@9.' e S DS S A I8 K Pere washed

cooling to 35C, the reaction mixture was quenched into an agitated
misithrEatpi Bte dre g ¥endL ey, s gonastBiakSdrinBemaatonsd to weréfy. The

Thavepacianiaps:inemyerariashed Nuth wale e haRensh MiXs0Ricthyiene
w 1Sh§ |1§§e?e% mllngl)tes and allowed to stratify. The_ lower organic phase |
wSSLE o AP AEIEH R B QT AGBEA I 400 1=HoeBgiaa vith

dishieridecdine cambiredokganituphastsnateie Wishedtaith TROsbiw@iess crude
a4 heR W A RIS AOUIIGRINAHE K. Fadiumcarbonale,in

100 L water). t‘%_%e o) utioneo_f cru.dce ester Was63 érze%irtgéig}aﬁ% ,qgﬁ%c Ipllﬁ()floo L
v&tudeas é@-z%%b-, re4bAaFiAl el Bifs BHSH POgheut isolation and the solution

was used “as is” in the following bromination reaction.

A mixture of the solution (line-filtered) of crude methyl 3,4-dichlorophenylacetate
(from above) and 88 kg 1,3-dibromo-1,3-dlmethylhydantoin (DBDMH) was warmed to
80°C, and a solution of 2.5 kg VAZO 52 in 15 L, ethylene dichloride was added portion
wise over a 5 hour period, maintaining 85-90°C (under reflux). An additional 8.8 kg
DBDMH was then added, and a solution of 0.5 kg VAZO 52 in 4 L ethylene dichloride
was added portion wise over a 2.5 hour period, maintaining 85-90°C (under reflux).
Heating was then discontinued, and 350 L water was added with agitation. The mixture
was allowed to stratify, the lower organic phase was separated and the aqueous phase was
washed with 50 L ethylene dichloride. The combined organic phases were washed with
aqueous thiosulfate (5.0 kg sodium thiosulfate in 150 L water), aqueous sodium carbonate

(2.5 kg sodium carbonate in 150 L water), and dilute hydrochloric acid (5.4 L 32% HCI in
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ethylene dichloride. A theoretical yield was assumed without isolation and
the solution was used "as is" in the following bromination reaction. A
mixture of the solution (line-filtered) of crude methyl

wdhoighlggephenylacetate 25 (from above) and 88 kg PCT/US2005/029420
1,3-dibromo-I,3- dlmethylhydantoin (DBDMH) was warmed to 80C, and a

Sqléﬁ'?,%{eg MA%@ @ \%gs Ii’n?etw &8 %hclo”ﬂgd 1ﬁ %aagg d“ torxgleosg’ (full

wise over a 5 our erloé maintaining 85-90 erre

adafiRrS & gy @e@mﬁ%%%@ﬁw@ww@@bm%%fgﬁ@q@m
52dbudch a@aﬂequwmbwa%@dda@mﬂmﬁyﬁeeweae @e‘%h*}%gter was

pe rjod, mai nrn 85-90C (under reflux). 30 Heatin

SR BT KRAHSETT TRAED 1ol B R ST o et wes
alttw\/edltt@dstaaﬁfwthsdcb\ﬁmnsj’rgamahas&:mstsapﬁmde@hamahed for
aquRAMIRNAREwas washed with 50 L ethylene dichloride. The combined
organic phases were washed Wlth agueous thiosulfate (5. O kg sodlum
thiosulfatet§8-4:503 ﬂ Dral, 11 e i g l O carbgMaaerepa ieg i
carbonate in 150 L water) and dﬁ%@%?mfﬁc acid (5. 4 L 32% HCI in

21 WO 21%06/0 9 PCTJ%? % 5/0 94i0 100 L Water)l The organic

phase was |?ﬁ‘é FiRE TSt RAHMSEP TN TREFSHS el MEtY! erier Gt dowas
83tycResituah sthylenerciclerigdhtwascthas ek witht2@ k@,stedidema)(zilﬂiecooled (-
vaoy ;A3 4. bﬁgcggatsm,m%x?de i g@é%g&&tt EHRALIEIS 5

ester was taken up in 82 kg toluene, cooled to 4 arge

SR HREOPH e BRI AR B AIRC 81 At 0 K dAlies %@ehn&evmtahsté psig

é a&&hpm&tﬁiwﬁl@éwgemme?ojtegesalleuIaﬂ%@wmmd > B8R a mlx of
SIS O | ropnhen CYCIO, propane-aicarox acCl

d?én?e VK eslter(% &QF %‘?ﬂ% aﬁlﬁl‘a %P&ﬁ%ém%b&&oicmaﬁr&ﬁ% 5

edepltenStaprionss meedidwietb\mehxﬁﬁtﬁrd@;mgﬁtyj agtylatefocand ihgitional 30

thalﬁuegyrmmm@e%%m&aal%&éoas%umgtg %paéétédk 99%?'%5?@ and

methoxide in 500 L toluene (argon blanket) over ours Wl goo
adithkisRosHal vnfHEARTaE Ateceabicd 1the Sterdinitioverfigheigypesiyes agitated 5

angam;}eel liﬁtibsﬁ@ﬁmo lirgk (fet, AR ARIPHRBGHRANIPIIIE WA HUSRE @Qweil as

anrnl b%t 0 L wate and 30 kg 32% hydrochloric acid with goo
ag ation. 200 Twateran %Ort%gamc SRS a‘t’éﬂitv]e%laa’&@& 'tﬁ‘]fﬁ’émg}

mixBifé Wwidhogod casitdtidrtéortaati ickditionad 3@ aminutesthafterer aqueous phase,
str@gtr%m}ttt% DyerBGHROLS RAARG SRR %eddr?r?&sﬁ asewaatﬁat at

and 1 éﬁgtasswm carbonate were added to the organic

mfire Wadhadiehteddyeinnddeant laﬁaﬁﬁ@aofrwmaaewaquabwpmssecooled
waeaar@aamdmd@matadnaﬁtma astzfa t&ﬁﬁ%ﬁi@%@éﬁt@h‘!s@ﬁh &0 thick

the or apoll(‘l: ‘Bgsassle: was.w Pgﬁ Water c ining.1 L 32%

hy r gh oric aCId B\?Per Str ti%:ne gﬁacr%ﬁfo(ﬁnet %&n@ﬁg&ﬁ%bé 2-

plesislepropane-dicarboxylic acid dimethyl ester was suction dried, washed with 2 x 20 L
hexane, suction dried for 30 minutes and air-dried on paper (racks) for 2 days at ambient
conditions.

To the methanolic liquors was added 50 kg caustic soda flake portion wise over 8
hours with good agitation. After gassing and the slow exotherm (60°C maximum) ceased,
the heavy suspension was held at 50°C for 1 hour. 100 L isopropanel was slowly added
over 10 minutes, and then the mixture was agitated slowly overnight at ambient
conditions. The solids were suction-filtered (Nutsche) and reslurried with 80 L methanol.

The resulting 1-(3,4-dichlorophenyl)-1,2-cyclopropane-dicarboxylic acid disodium salt
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the organic phase was line-filtered and distilled in vacuo to "dryness" (full
vacuum at 65C). To the hot residue was added 70 kg methanol with
agitation. The mix was cooled (seeding at+10C) to -5C and maintained at

iuadesmpgeature overnight. The cold thick 25 suspension Wagt/us2005/629420
suction-filtered (Nutsche), and the cake of |-(3,4-dichlorophenyl)-1,2-

cyelopianaRe-gicathoxiisaoddimerwhesianh Nas sb s O;L%'r 160 ASAed hour

with 2 x 20 L hexane, suction dried for 30 mlnutes and air-dried on paper
Mﬁ@ﬂ&%%ﬁéﬁ%@nt conditions. To the methanolic liguors was

ad(:e?%A@ﬁSﬂuﬁéﬁsﬁﬁda(ﬁ?k@!ﬂﬂ&@él h&M@@DYQf?IO%%M1M§BoQQ@ﬂamd
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and reslurried with 80 L methanol. The resulting

1P(@CaaafeﬁmFJﬁ?éHbeﬁxkye%&d&gﬁ@a@mwﬁev&e@%mmmzx
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alv?lu ?lle%%%)i}} paper ﬁé’ckscf %ef a&l% %]%!#{\ %é’é%%c(é"‘e%%rmBFé)g’%é*?f?ﬁ with
2%%@@%%@@%@&9@@0@3 M swspersidnhef 4R21l1kg in vacuo to “dryness”
Litiryslichioronienysb RsQurionionRAR:Alicaroxylic fé&ﬁ%ﬁg%@é%d the

(from Step 2) and 120 L deionized water was warmed to 30-35C

SORTERT FRASthE el patRgHe RR G AT Sy MBI R Gty birente tasdirtilled
tc(fapr@emateotheomeeaq@quwmsafgfpensl&q k&l@ﬁhbﬁ@&ﬁ?@é@dﬂé@%ﬁ@%ﬂ vacuum
mix 0 40:50C 10 effe tion. The lower aqueous
R LR S RS RO R R
cdmlﬂmen&lenganﬁcfz@Wm@measiwa@heﬁmhcwakammmmumm cold ethylene

chieridad3xg 9130 bwatalhaadhtheh G &?Qdf&h‘f&&%@(ﬁf’x 9%‘%%% dzg&uoxyhc

vacuum to 70C). 60 kg ethy Iene dlchlorﬁi was added to the warm

r&fﬂ@éocﬁﬁa‘fﬁ%S%‘Bla’ﬁSH%&%EWHH%%WQQF&%W&PS’@D@V@%@M
ReSIduamwbﬁa:ﬁiaﬂeM@ﬂ dlﬁﬂuiﬁ%hlﬁwbh{@lfl%u}lWt@ﬁﬁ@ﬁ%ﬂ@&%ﬁrﬁbi@hc acid
S sjan, whic S ole full v 0 az2b
h?g%g%ﬂ IJIC? '%nd then 3¢ Hiiogr?cﬁtere %Kﬁgnf} (Ei%ggg/“ caustic soda
di@ﬁﬁd?@m@ﬁ?lﬂ@_ %@ém@p@ﬁl@}jmw@mm Iﬁaké°®ai&Wé§iw@bwlmL
cqltehlanen dichloride (@ hlRhovad Ryampienteinena istigrde

(4 x 5 L).. The dicarboxylic acid product was suction dried for 15 minutes

aﬁ@f’@ﬁ“ﬂhg&%ﬂf’ﬁé‘{)é}s lﬂéf'ékggf IR VAR R TF §:[cq)gp(@3 a heavy suspension, which was

14Bindickl ontpke hyhals2teydlapropana:-dicarbexylic.acity WW&ﬁﬁ@ﬁpltated
(f t ater, 35 kg met anol 50% caustic s

(%8 v@ag\%grgr%%%%o%%m%&? (0 ngkéinra Fetitn %]%?lnga?r% {ly 8e78E 1 P‘i gwer
heégireousphase was separated and washed W1th 20 kg ethyl acetate. The combined organic

phases were washed with 50 L water, and then saturated aqueous sodium chloride.

Distillation in vacuo to 80°C with full vacuum yielded a concentrate of 1-(3,4-
dichlorophenyl)-1,2-cyclopropane-dicarboxylic acid, which was used “as is” for the next
step, cyclization to the imide. A quantitative yield from the diester was assumed for

calculation purposes.

Step 4: Synthesis and Recrystallization of 1-( 3.4-dichlorophényl)-3-azabicyelo{3.1.0]

hexane-2.4-dione
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water was then added, and the mixture was kept at 75-77C for an
additional 2 hours. Methanol was slowly distilled off in vacuo to 70C to
give a heavy suspension, which was then mixed with 80 L water to effect

wolgiignadde free dicarboxylic acid was precipitated with 31pkg/0f38% 20420

hydrochloric acid and extracted with 100 kg ethyl acetate. The lower 25

aqueousrphase Was, B -a%ﬁﬂlfagﬁam%@gécwéﬁgp%9p§939&Mk&9§}ﬁé%ciﬁ%rom

combined organic phases were washed with 50'L water, and then

satiirde Faqidst b TATBHES D isamamifsrrid serdis st \arpididrvas
valisttirayielalest i saneenteate viCl-Baddditional 14.4 kg formamide was added to the

dichl )-1.2- -dicarboxylic.acid, whj d’"
S S S e o e T R
diesed wdsasgunaior @0luaisiibtio w purpdsesicS fop the Syhthesis@malion.

Regspysiallizatian £fd3 Adishipeahamdi3azaRIeVlol e solution, and then
hexane-2,4-dione 23 WO 2006/023659 PCT/US2005/029420 The slurry

o Fat% PYERIbRSphRFA 10240 dibpiopanh Braiiarshal b ia enpretirs fopas)
waddrdalenzta 45 ek gHvanng (8 feratamid enanbresitkaaiyb aee@ter°C and

was . distilled with .full. vac -73C. An additional 14.4 kg formamide
o o e T L REAR e v
(derpesgded andre isBriipnsainBdSep. 3)nAddtigon Blahkettorwtimslowly added to
mixtua Wasdpainiaiaed 5 IR faln ARLLANAN: The YIS YRS

agitated 15 minutes at 73-75C to effect a complete 'solution, and then

h&SEEd BvRhe IrHdME pertca g rhor uBThand mhanbigrtigrapermyire and then
tesnpenaiiiteréar(sntsanigitivnak 22 hauis. 1He atimgnspissantngestcanel

th ure was cooled to 70C and .10 L water aining 20 ml 32% HCI

wE AR IR M R D0 L R Ben e e
crifstaiizntishrommmerdrastd) fin 2daditionddr2tnbiwatemdisistsiowly added to

the heavy SHishRNSION pYeh.a< DA Pesiads ARGH STRRdiNg Qvetnignt at

ambient conditions, the mixture was agitated for 1.25"hours at ambient

e HaEAS siAd fieve dirtmioticn bR (RIGRERES el ety w5 wrraed to 75-80°C

1@eﬁam?a%nomgé}aragabiﬁyﬁéa?d%%ﬁmexm@ii &sﬁg@ae%mdw@%,d kg

W wa . Sucti re Inuies alr-ari on
R e D G R R i vos s

paper (racks) tor 2 days un con

- criiaemimg viag3 Zitaichio O Adny BO3aratbicysl chdB itBinexahed, duiogien

(fipencataPshaAROVE) 205 M2 IENE) Was WAIMadto 1?5,1%05;-;}98

¢t
solution. After stratification and separation of the residual water (3.3qﬁg , 1Th ¢
kg BaPEB BN RS BB TRIHER ERIPRIB I § (s Rdiédifpb plume
tolue npiasoaidediti Gettiagaixtore Wi agiajeshahAfe Jofp3minMieSooled to
an n.pressure filtered through a_preheated Sparkler (preceated with
fi|t§?§]r§flgons‘ﬁfﬁ§t%§iﬁﬁ S et e el AREre MRS ™ e i of
punified 1-(3,4-dichlorophenyl)-3-azabicyclo-{3.1.0Thexane-2,4-dione was washed with 2

X 10 L cold (-10°C) toluene, and then 2 x 20 L hexane. After suction drying for 30
minutes, the 2,4-dione product was dried in vacuo (< 62°C).
Step 5: Synthesis and Purification of (£)-1-(3.4-Dichloroohenvi)-3-azabicvelo
[3.1.0}hexane hydrochloride
BH3-THF complex is charged into a 2 L addition funnel (9% 2 L, then 1 x 1.5 L)
and drained into a 50 L flask.
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clear light yellow solution was concentrated in vacuo at 75-80C to 100 L
final volume and slowly cooled, with seeding at 70C. The heavy
crystalline suspension was cooled to -5C, held 30 minutes at this

WempRIasy® and suction-filtered (Nutsche). The cake of 25 peHifiRehas 020420
1-(3,4-dichlorophenyl)-3-azabicyclo-[3. 1.0]hexane-2,4-dione was washed

with 2 0.L cqld (-10C) toluene, and.then 2 x 2 hexane. After suction
trying (OB R K RS o bR Do Soae o A0 (S
Sdepdve8ynthesis Bl &drfidediontiof(BH (I U DRichivigotrenvl p3iaz alfiz ielas.
13.1. -y i - ' into.a 2
S S R R TR ST AR T
Vi< 2ue /8 EsER0 i AN A6 ad1ns gk rorH B0vY Br@ddifipnof 1200 mL of 6N
dighiarephenyh)-3ravabisyclai3ds]haxanam 4 dignea is dissolved in 2 L of

THE ang added.to the BH3-THF dropwise over.a period of 2 hours. The

eaction T8 RSB R TRt At Rl e R s P b AL 2
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AR L S SN . HC dronnss f%t;tﬁ? 06w ana siad fona %Tflli’&&{ﬁ% Rl droxide

1

hour. The reaction mixture is then transferred to a 10 L Buchi flask, .
COPEEARafe TR S AL WL pameintrd biering Syaif- dd-cobefuligaetate is
CaMaINgH dt‘ﬁlaenm'mﬁuﬁ@éﬁr%wr&dlyﬂéhaﬁds.zm@@imﬁﬁm&m %@%&&%@Halo
10 with 2000.mL af a 25% sodiu roxide solution, A temperature o

IO R AHAA U SRS YL S oY e BlAS S5 Btided and

the mixtiire fitstiersdifor itfmsfimedastolheOdohetientis yHemélterd dhthpbegh ac

Londaghy fyngskwithea ditsrgloth andauashad Wil sthykagsfate (g

mL). The filtrate is then transferred into a 40 L separatoryiunnel anﬁe?FgeThe
phEsSEyehifdRamed Seibartd: Tavktprdans! tnreuranietiifosted aestete (2
?vgaml).n mag'aﬁ‘i@%ﬁ%@&h a4 u@lguﬁ}éayerg& a@%g&%}&ﬁ@%&ﬁ&ﬁpﬁrmory
unne extracted with ethyl acet X . The organic phases
are com mgoo.i;f‘ﬁén SGUELEE é?/é?ﬁ@é?%%géz‘ar.cféba& Sﬁﬁg%%gﬁﬁwg‘ned
sulfzeand P56 gishrharstatdrecBddéd dalthierconhbinfiteredganicghamd] 8.5 cm
) e ionisthen f rhn.,rinn
"RAUESS Bflusshavall Fasapliionishen.l Fz’%%t% é%;%gg]%ﬁ%fﬁ D the

t
funnel using a filter pad and washed with ethyl acetate e

fifertfeeihin? dhssrE dleekand saekriad ik dpraesbnEbnirardidigpyellowish oil
deyaassdMienresyitiog yellowashiol) 20 is diluted with ethyl acetate (2.25

mL/qg). as .is bubpled throu 12 L flask containi 0 L of ethyl
cetate Ll 8‘#5@6?%&?&%&3@ e %ﬁ‘%%&%ﬁﬁ@ﬁéé%%&f& to make
TN@B@#@WBE’C@W Wﬁemfﬁ@ﬁ_}dhﬂl e ol kol Gisehat aceate thhition is
MANARS I ‘;ﬁmﬂ&?@;ﬁh‘é‘%@i e UNAs temperature of <20°C using an

ice/water bath. The solution is then stirred at <10°C for a minimum of 2 hours in the
ice/water bath. The material is chilled in a cold room overnight.

The resulting solids are then filtered through a 10 inch funnel utilizing a filter cloth
and washed with ethyl acetate (2 x 200 mL} and ethyl ether (3 x 500 mL). The product,
crude (£)-1-(3,4-Dichlorophenyl)-3-azabicyclo[3.1.0]-hexane hydrochloride, is then
transferred to Pyrex drying trays and dried for 4 hours.

1900 g of crude ()-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0Thexane
hydrochloride from above, and 15.2 L of isopropy! alcohol are charged to a 22 L flask.

The mixture is heated to dissolve all material.
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ice/water bath. The solution is then stirred at <10C for a minimum of 2
hours in the 25 ice/water bath. The material is chilled in a cold room
overnight. The resulting solids are then filtered through a 10 inch funnel

wilsiR@adiser cloth and washed with ethyl acetate (2 x 20Q mk).and ehml
ether (3 x 500 mL). The product crude

(f)-1-(3,4-Dichlorophe | hyglrochlorid

then tr?%sfgr?gé%g 73‘5 ryr%g‘t?}{ic%ﬁ%n% gr'fgdﬁ’g?'g F‘%ﬁ%ﬁ%@? i@%ﬁ%‘ gd
chadeigfied (8aR2ic Hlavio phlehyd)u8 aaltheycitid:d 0 Hoenaea:phyduochiotiteur.
frome ahavsh Rfd kPSR Ry LAlRARRL B8 LRI ARAB 25 §88kss. The

The mixture is heated to dissolve all material. 25 WO 2006/023659
PrEausss0bseRsad i THIGHREYRYGE AN filtered through a 18.5 cm

funnel ufiliz g & fikermpad 1anel Wabsbariad taca BRd: Hask « Hersobuionisashed
the d tr m r re for 1 ho . The,s s then chilled to
4EW ?%1&1 ne@él] ane%gg an (F Shir rré& rourrlgét%t It lﬂ)r%cﬁUct is then
placed ifha eoidiroarvroierhith- @cmmhdslhﬁeambwfdteibd thiroxgla a

13 ineh sl sing.A filten et ansl washad, With stk sthes é?zm&wutt

The product IS then air dried for 2 hours. The product pure
()1(3t caplution nf A2 ‘_‘_...!]Q[lnél‘_i.’ iz A

gamfarrmahtaeci@arﬂ?rsyg&x ddwhl @yﬁ@rtd3dertadttoc¢msrtwgmglﬁhd§t%rbnde
Resoluti 4-dic lorophenyl)z exane 1
hvdroc?rforr e ff (}lmf ¥ SogiER) mr%@%r?vﬁ?é%%@%ﬁ %3’% RESRE!
h@dﬁd&hﬂ@rﬁélemlangmm@abﬁihmmmgmndﬁ(ﬁ@% MOS8 is
kgaaf Puig1f edsihd ddi E?BG&@@A@%:&Z‘QQ@%LBQ&Q]ES&@”%ce the addition

hydrochloride (from Step 5, above) is added while keeping the

Tkt E’GHQ%?HP%‘% AhPrERhiARN 2B hexane oo is complete, the
oféBefio(Budiadich t@rammﬂyrt)@m&%@&ﬁ%ﬁﬂm&n%ﬂﬁm@mlﬂ@ﬁ

complete, the, nml re is aIIow dto tiy at room temperature
foramlﬁm}“um é?)éF Ours. c(){?tet‘hﬁlrg%ce fae |§s %\d e %ﬁﬁ@%&&& séﬁ'é?d
th@@WWS@WMW@b@BWé@MIW@W&M@IOfh’hs whtaingd allowed to
(Rppraximately 2:0aHES)yIhe PRRRERA1E 5]419}%? 4% 560 %Qgﬁ)xanﬂlm%mammg

organic Iayer Is transferred to another 50 gallon reactor. The remaining
aEﬁ}@Btt% f’é’ﬁérsl§>i§5?ﬁt§ét3&%t}f‘tyéﬁ‘i§t%@tété ke x BiLyreanipriasse pRAgEPIned
asearmbingdi20 riniadh eTho-galen ﬁﬁ@ﬁddﬁmaamm&tmaaﬁwmltton of
ecolorlzed b addi of 4000 g magnesium sulfate
9?1% Fcoar The rr¥11>1< ueirﬁéairs1 %95' e (tﬂgrlou Y A0 TR &f‘fflefrﬁtﬁ? thr‘%’gh an
fi matt@erﬁltrans'féﬁédmta imtinefdinet v anS@mgﬁlltgn tronibegaliorerseparate
50-gallog reagton2b 2306 Rbbdr) $2802 ta{tﬁa%é%ﬁaﬁmoa!x%

with stirring.(approximately 30 mlnutes) in 71 L of methanol.
d%%‘?ﬂ}dﬁgr‘f“f stirring (approximately 30 minutes) in 71 L of methanol The dissolution is

assisted with heating 1f necessary.

The L-(-)-dibenzoyl tartaric acid solution in methanol is added via addition funnel
to the reactor containing the filtrate, over a period of approximately 1 hour, maintaining
the temperature at 15-25°C. After the addition is complete the mixture is stirred for
approximately 16 hours at 15-25°C. Following stirring, 50 L of methanol is added to the
mixture and it is stirred again for 30 additional minutes. The resulting solids are filtered
onio a plate filter. The solids are then washed with methanol (3 x 5 L) and pressed dry.
The crude solids are weighed and transferred to a 50-gallon reactor to which 80 L of

methanol 1s added. The mixture is heated to reflux and stirred at reflux for approximately
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25 assisted with heating if necessary. The L-(-)-dibenzoyl tartaric acid
solution in methanol is added via addition funnel to the reactor containing
the filtrate, over a period of approximately | hour, maintaining the

wemperatdse at 15-25C. After the addition is complete the npixitingisSbissesh
for approximately 16 hours at 15-25C. Following stirring, 50 L of methanol

isaddeedn the.30mixtuenaneoibisi iTed @asindor s0sadditioralRipe s r
The resulting salids are filtered ontg a plate filter. The solids_are then
WRBFEH Wi mton (5 S8 aTalresdiiesy otite dlalid dstibenga
weilyheg dncktfarstesied Taeac 80-galloh s adtbmietwhig380 4 19 etbasokiry.
i The. mixture is he reflux and.stirred at reflux for
IR R e b S e S P
The mixthiesetidnare dowleddsd (5 2aouand sfinpueindse pavitare Jgallon
aﬂg@éﬂﬁi%@sil@i)é&lﬁil}ﬁfi%?E@Ji?@iﬁﬁﬂj}%@@éﬁl@rﬁﬂﬁﬁﬁﬁﬁg@mﬁt@nﬁiﬁfﬁﬂi@%
using a po pvlene filter cloth. cake is washed with methanol (3 x |
S PR BT O g5 L B o Sormplafr o Ecegdimicare i
cemtaihtor apyeroveigitgg (9ikddrs.20 kg). 5 The solids are then added (over a
period qf i h 10:2,30. e<':1EI1IC N regetor ve sel coptainin

B L of L B R e R
20C Orfcenhira v sravews|issisedompl ataleaesedisiaiis phixtoed is

stuppebtanapgroxsaie a4 Qo VEeh Epaslatn dsichaigad i hes
reactar, while maintaining, the temperature 10 at :S 35C and the two )
PRI 2R P EEIAN Sk SERBH RURAAIRBL (Bi5brostFaiss it

hetbipd acdtae phases) arkl blgwéd fimsapas aterdndttheto thanE Jayat isactor. 5000
tr r. I agtor. The remaining agueous layer.i
o S e TR AR B ferea
irftBoih s g dinmivéasctbhe Soge is ormgite STimndinfafidtes theAlagdbag teactor.

theOIBRIC PBasRnthedidbduwaisdhen ieirdgld through an in-line filter.
The fiItre?ﬂte %sgetga sferred via in-line filter to a 50-gallon reactor. The filtrate

is conc SOt TR ROB 628t G 885 Puliblad tremghddrigor ethyl
betttate faskkES) gasosibedbbled threnigtivld { HIEBihll aceiate AGendkaian

apRIgdmAsyie:3 Mapkiian ol Hiei aeeiale, ller tigtien, geod
the s%)l(ttion IS Iadjust(gd to exactéllfl 3 M 5’2 |Ir111‘ eit eerreéﬁ#y Cée(t:%%a%%(rj[ gas.
HCI gas-28 8fshe Sfibsolgipn sodGdathr ctiahy hidutdoudsiatded ¢bepprox.
apﬁﬂ&ﬁs@ﬁ@%rﬁﬁraﬂa-@ME?%%&@E@&?&%%Y%%@wma%suring that
tem%erfaiure t <2 Cﬁld@n%ﬁ%ng that a pH of 2 is obtained, Once the ;
A 1< CETDIER:, B RSB et et e & Bl P 46-5°C for
heaesiofloé résaltimg solids, crude
(+)- 1'(3?141'918&“9{8? Q&ﬂ%‘) E:’ladéiag ﬁ.g'ﬁY@ ,%L%ig'h%p%%ﬁ)%)—?: -azabicyclo[3.1.0jhexane
hydrochloride, are filtered onto a plate filter using a polypropylene filter cloth. The solids
are then washed with ethyl acetate (2 x 2 L), acetone (2 x 2 L) and ethyl ether (2x 2 L)
and dried under vacuum. The material is transferred to a tarred 5-gallon polyethylene
‘container and weighed.
Step 6a: Recrystallization of {(+)-1-(3.4-dichloroPhenvi)-3-azabicvclor3.1.0thexane
hydrochloride from isopropanol
The solids (from Step 6, above) are transferred to a 50-gallon reactor and

1sopropanol is added (8-10 mL/g of solid). The mixture is heated to reflux. The solution

is filtered through an in-line filter into another 50 gallon reactor. The solution is cooled to
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25 hydrochloride, are filtered onto a plate filter using a polypropylene filter
cloth. The solids are then washed with ethyl acetate (2 x 2 L), acetone (2
x 2 L) and ethyl ether (2 x 2 L) and dried under vacuum. The material is

iansfgumaekso a tarred 5-gallon polyethylene container and wyQighesssiepo
6a: Recr sy tallization of (+)-1-(3 4-dichloroPhenvl)-3-azabievclor3 |

Olhgxane a@@rﬁﬂ?%@@&ﬂﬁiiﬁ@@p@@ﬂ?@%@@tﬁﬁm%ﬁlﬂmﬁé%%aurs. The

abov?) are transferred to a 50-gallon reactor and isopropanol is adde

g
(S0 TREAP BISHRAFTE FRIRMRLTS ALSRBHNS 2ofsermdgsIilierriph. The solids
filleeelbthrasigll antin:dine fiterdrtoanbihesbioalion r9aatenbhelselution 1).
is-gRaleghio, r%ﬁé’cp ) 2006/023659 PCT/US2005/029420 0 to -5C and
maintained at this temperature with stirring for approximately 2 hours. The

resultingl8ehedaes filteted drtishBoptatermitedweitir soid B pibykene Hillevchloride,

clpthaddpasolige Aenthensvashed wih ety acstare 2K
X F%ﬁlﬁand ethyl ether (2 x 2_L§fh T%te gg?izs are (ﬁlg}d ﬁ%e%\%ggl?ﬁ%g@?%&um
p

( : um. 5 The
&1 178 Pt S BRI 42 SBREIALS el nERggtenial s dried for a
hysirdchioride 2 transfeilehiriy, clRtdnpiaftedvery ingiteayé)f JhenteayIhm A
ar i lean, u drying oven. The product.is dried at 50C t
e e B R S P
16/ (:}’.e*ﬂgfs protibadnvasisri retes parinmorpitefoifonEsavples 4 through 8
pekswrph form B, with each polymorph present in the mixture in an
amount of about 10 50% by weight. This product was used as the starting
material for Examples 4 through 8 helow. Example 4 The 50% by weight
mixture of polymorph form A and pc%ﬁ%—dform B of the 15
hydrochldride elityoferit +Bxdudiofi lariyptoepty s Srax abit yolphdodph foaxaner the
( ' 12 )¢ I{rile : [oXi ly
ot U an A SRS RN e

filfisitS bieam\VRARCEIENNE wss e b BpTRAlBm b idiisievdtepdision was

with:afiakelemadieldin.a iyng Headmaerambisain canditens for sioWered
eva&or?tion. Af}er allo ing the solvent in the vial to evaporate, which 20
with a 01l m?\(%;g é/

oCCUMBE T ARG R GHTE "R A Rixi s art et S BRr e e wakishk
puradbiymbrptiofoemapedion. ohfhe dicvogttoriddveattiofi{e-yidH€3 cvaporate, which
4-di ) iQir [ . . nsirate by Raman
e g g TR Y

crifEER a5 Ph helvaresidnidied withotHér Seivaleephapdiéd 25 using
thexsisiegel s ihodesuehaasacsiones b riansl Giclorapeihaner BHa0Msis as

m épc%f?)%(lf above

The same pure crystalline form was also obtained with other solvents prepared
using the same method, such as acetone, 2-butanol, dichloromethane, ethanol, methanol,

nitromethane, isopropanol and tetrahydrofuran. These solvents also contained water.

Example 5
68 my of the 50% by weight mixture of polymorph form A and polymorph form B

of the hydrochloride salt of (+)-1- (3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane was
dissolved in 3.4 ml of ethyl ether:ethanol (1:] ratio) solvent mixture. The resulted solution
was filtered through a 0.2:m nylon syringe filter into a clean vial. Solid samples were
collected by rotary evaporation of the solvents un&er vacuum. The solids were than dried

under vacuum at ambient temperature to produce pure polymorph form B crystals of the
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nitromethane, isopropanol and tetrahydrofuran. These solvents also
contained water. Example 5 68 m of the 50% by weight mixture of
polymorph form A and polymorph form B 30 of the hydrochloride salt of

w)2dosf@dichlorophenyl)-3-azabicyclo[3.1.0]hexane was disgolekiiboarn

3.4 ml of ethyl ether:ethanol (1:1 ratio) solvent mixture. The resulted

0 WSfI| 2mn e filter into. a clean vial.
c}}é OS(%II’IQI% gss?/v%)r?e?g] Hétega Byl%o \?afpé%;@ l??f%p@hﬁ/eaﬁ%aﬁnder
vé@ﬂamtrafhféigoﬁa@wm@ﬁaﬁpme@mﬁﬂmm at davsiiest above,
temperature to produce pure polymorph form B crystals of the 28 WO
2006/023659 PCT/US2005/029420_hydrochloride salt of (+)-1
-(3,4-dichlorophenyl)-3-azabicyclo[ ZXHME8ne as demonstrated by
Raman Shecitdstopyiang XRED miralysis asmesqﬂbﬁﬁrﬁm ;&Xﬁﬂmﬂﬂh ﬁm B

oﬂ‘hm%/&) ocl?]ef 5 (c)a/osa Y o¥ gg rlt (F: ,%(%&é d%%e\{lml?r? aza 1cyé%‘o?’£]q &%&Tn%r

form B of the rochlori

(Wzsl(sd@mom@?bah@wwgﬂamm@rm@ nbm@aanéow@srmmwmmles and

v;agczmmabm%pmegrw@aﬁl%&@uﬂ&é%@%@ﬁ@t%&@ﬁb@mgﬁé&%
*9’ ed jn an oven at 80C for 4 da 1ys to produce the pure polymorph C

LRSS allf)fbfrg)éﬁ oaé-digh 8?%—5333-’@33"3231)1@010[3 1.0}hexane as

AddivhionaphicryRataz siicychofpyl DhER@Neas! JHsdemapstatesloy.
Raman spectroscopy and XRPD analysis as described above. Example 7

Preparation of Polymorph Form B 40 mg samples of the 50% by weight
mixture of polymorph form A and 1Exiyieciph form B of the

hydrochloride salt of (+) b@é&@&@&??bﬁzm’d}ﬁi pgpRigyclof3.1.0lhexane

were mixed with 0.5 mL of a rous acetonitrile to produce a

concentrAioh BRI Rl de’ e TR e eSaRig ERmie {vard
stinigthaphetion s wmwmmhetmele nfﬁ@pza@@t&&&lﬁ%yﬂwpenods

R A S A B £ el
out res ting samples were eac ures o a C ear QUI
a?@%‘?ﬂﬁ*i%“gﬁlitﬁ afppret 8%&9%Wa§®@eammmmwemmawﬂragvamus

SRlifheaeNaGHRGNIRr ALAMIYRN L MREEAIUIE Y JF ORI R daVS %@%d 6

S le), or 6 days (80C sample) to afford pure crystalline polymorp orm
Bga}é(ﬁ aLabRped éé‘&ﬁé@ﬂ%&f Lfi@, rgﬁw s F45/dtHI8 BriRkss were cach

hydxochiaridesaitipfufd add {8me solid. The clear hquld was decanted off, and the

4- [3: 1,01 d t
L e B G e R

PrapeiRdtio P sRpoibIer prplstp afford pure crystalline polymorph form B. All
samples produced the pure polymorph form B crystals of the hydrochloride salt of (+)-1-

(3, 4-dichlorophenyl)-3-azabicyclo[3.1.0Jhexane as demonstrated by Raman spectroscopy

and XRPD analysis as described above,

Example 8
Preparation of Polymorph Form A

20 mg samples of the 50% by weight mixture of polymorph form A and
polymorph form B of the hydrochloride salt of (+)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane were dissolved in 0.5 ml of aqueous ethanol. Other samples were
prepared by dissolving 20 mg of this mixture in 0.5 mL of water. Both solutions were
filtered through a 0.2 micron nylon filter. Both filtered solutions were then allowed to

evaporate under ambient conditions, some samples partially covered and other samples
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20 mg samples of the 50% by weight mixture of polymorph form A and 30
polymorph form B of the hydrochloride salt of (+)-1 -(3,4-dichlorophenyl)-3-
azabicyclo[3. 1.0]hexane were dissolved in 0.5 ml of aqueous ethanol.

viherssameples were prepared by dissolving 20 mg of this nppdlat€idh o420
mL of water. Both solutions were filtered through a 0.2 micron nylon filter.

Bl i llowed t te und bient
o A Sy R R bR ythano

2068182385 lse RpsRtTs AL dr o ey cunt oo liiter Gvapysied.
batiithesungeyeshandpartiali caverefahansl, 9&%@9“1@@@%%:11;)1@, after

evapor teq. After 7 days, the uncovered water solutions evaporate

ARET 5 GaysS H5 HARIHNY RAVR BEMALHE CLBTatRsFd Rl eihedd mar afsiey solid
sansples aftetefih@lsolvbat(eihanatisebusesianal PESVRESNBYRBARBIEH form A
c i) 5.resi s.left. The solid in all samples
A g S s oL | D
hﬁr#&ﬁ?&%%vmwﬁrawm@mmﬂpm@m@%@q hbxene

as demonstrated by Raman spectroscopy and XRPD analysis as

described above. 30 WO 2006/023659 PCTIUS2005/029420 CLAIMS 1.

A polymorph of an acid addition salt of (+) -1 - (3,
4-dichlorophenyl)-3-azabicyclo [3. 1.0) hexane in crystalline form
substantially free of other geometric, optical and polymorphic isomers
thereof. 5 2. The acid addition salt of claim 1 wherein said salt is a
hydrochloride salt. 3. The polymorph form A of an acid addition salt of (+) -

1- (3, 4-dichlorophenyl)-3- azabicyclo [3.1.0] hexane in crystalline form
substantially free of other geometric, optical and polymorphic isomers
thereof. 4. The polymorph form A of claim 3 wherein said acid addition salt

is a 10 hydrochloride salt. 5. The polymorph form A of claim 4 wherein the
X-ray powder diffraction pattern of said polymorph, as measured at

crystal sizes of from about 10 to 40 microns, is characterized by peaks at
one or more of and at about the following 20 (degree) values: 17.14; 15
19.62; 21.96; 24.52; and
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26.74. 20 6. The polymorph form A of claim 4 wherein the X-ray powder
diffraction pattern of said polymorph, as measured at crystal sizes of from
about 10 to 40 microns, is characterized by peaks at all of and at about
vie:iebeyeiag 20 (degree) values: 17.14; 19.62; 25 21.96; 24{9¢s»@8829430
26.74. 7. The polymorph form A of claim 4 wherein the Raman spectrum

of said polymorph 30 is characterize ks at one or more of and at

about the following wavenumbers (CW1)62; 836; 921; 35 959:

1393; 159PlyRPRQLY0EIDEBEEMRATIISO05(B2D4R0IRE%RNIPBAzabicyclo

ansl 1306dx & Sin AR RANEOFR S HBLA-0f GlaIm &\ﬁ&@%@&%&?ﬁ%ﬁ?ﬁ@t&d

speftrum f said EOI morph is characterized by peaks at all of
a 83?‘%}‘%%”‘?6%&?%53%5“68 umbers (cm-1): 762; 836; 921: 0 959; 1393;

1597, Zﬁﬁgécid addition salt of claim 1 wherein said salt is a hydrochloride salt.

3. The polymorph form A of an acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-
azabicyclo [3.1.0] hexane in crystalline form substantially free of other geometric, optical

and polymorphic isomers thereof,

4. The polymorph form A of claim 3 wherein said acid addition salt is a
hydrochloride salt.

5. The polymorph form A of claim 4 wherein the X-ray powder diffraction pattern of
said polymorph, as measured at crystal sizes of from about 10 to 40 microns, is
characterized by peaks at one or more of and at about the following °28 (degree) values:

17.14;
19.62;
21.96;
24.52;
and
26.74.

6. The polymorph form A of claim 4 wherein the X-ray powder diffraction pattern of
said polymorph, as measured at crystal sizes of from about 10 to 40 microns, is
characterized by peaks at all of and at about the following °260 (degree) values:

17.14;
19.62;
21.96;
24.52;
and
26.74.

7. The polymorph form A of claim 4 wherein the Raman spectrumn of said polymorph
is characterized by peaks at one or more of and 2t about the following .wavenumbers
{em™:

762,

836;

921;

959:

1393,
1597;
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2982; 15 and 3064. 9. The polymorph form B of an acid addition salt of
(+) - 1- (3, 4-dichlorophenyl)-3- azabicyclo [3.1.01 hexane in crystalline
form substantially free of other geometric, optical and polymorphic
wespmers:taereof. 20 10. The polymorph form B of claim 9 wheteitssakth29420
acid addition salt is a hydrochloride salt. 11. The polymorph form B of
claim 10 wherein the X-ray powder diffgagfion pattern of said polymorph,
as measured at crystal sizes of from aiyggf 10 to 40 microns, is
characterized by peaks at one or moregfiand at about the following 20

~ (degree) values: 25 15.58; 17.52; 2133%4.23.04; 25.43; 30 and 30.72.
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12. The polymorph form B of claim 10 wherein the X-ray powder
diffractidhepttemergf Said polfpiomH vdswiedse Redrat spgstalisigbs:of fotymorph
ahub.h0iia A ﬁ}!(?@%@a{%lm% ferizgd iy ﬁ%‘%ﬁ% A Rhandaa jt

the following 20 (degree) values: 35 15.58; 17.52; 21.35; 23.04; 25.43;

40 and 30.72. 32 WO 2006/023659 P@?/jUSZOOS/029420 13. The

polymorph form B of claim 10 wherein {)j& Raman spectrum of said

polymorph is characterized by peaks fe or more of and at about the
following wavenumbers (cm"): 1245; L 80; 2963;

1597,
2890,
2982;

and
3064,

9. The polymorph form B of an acid addition salt of (+) ~ 1- (3, 4-dichlorophenyl)-3-

azabicyclo [3.1.0] hexane in crystalline form substantially free of other geometric, optical

and polymorphic isomers thereof.

10.  The polymorph form B of claim 9 wherein said acid addition salt is a
hydrochloride salt.

11. The polymorph form B of claim 10 wherein the X-ray powder diffraction pattern
of said polymorph, as measured at crystal sizes of from about 10 to 40 microns, is
characterized by peaks at one or more of and at about the following °28 (degree) values:

15.58;
17.52;
21.35;
23.04;
25.43;
and
30.72.

12. The polymorph form B of claim 10 wherein the X-ray powder diffraction pattern
of said polymorph, as measured at crystal sizes of from about 10 to 40 microns, is
characterized by peaks at all of and at about the following °28 (degree) values:

15.58;
17.52;
21.35;
23.04;
2543,
and 30.72.
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2993; 3027; and 10 3066. 14. The polymorph form B of claim 10
wherein the Raman spectrum of said polymorph is characterized by
peaks at all of and at about the following wavenumbers (cm'l): 15 1245;
W38ae/20683; 2993; 3027; 20 and 3066. 15. The polymorp-faimrdosabans
acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3- azabicyclo [3. 1.01
hexane in crystalline form su ntially free .of other geometric, optic
ag?ﬁ({ polﬁlﬁ%%?ﬁ{:n?s qh%@t%é%%a lﬁgg{gﬁ?ﬁg yt:)%i@?norélhs?g?%né 0 Sc?llziim
180lveraih isahtactiaraad riopesiitionc hymoehibaidbasabou Thefadlowing
pyvBarRRfarm.Ligf claim 16 wherein the X-ray powder diffraction pattern
of said polymorph, as measured at crystal sizes of from about 10 to 40
microns, is characterized by peaks at'd :or more of and at about the
following 20 (degree) values: 30 13.34,, 17.64; 20.07; 21.32; 22.97; 35
24.86; 26.32; and 27.90. 18. Thep brph form C of claim 16 wherein
the X-ray powder diffraction pattern 3% 3 2006/023659
PCT/US2005/029420 of said polymor%dés measured at crystal sizes of
from about 10 to 40 microns, is 3066.

14, The polymorph form B of claim 10 wherein the Raman spectrum of said
polymorph is characterized by peaks at all of and at about the following wavenumbers
(cm"):

1245;
1380;
2063;
2003;
3027,
and
3066.

15. The polymorph form C of an acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-

azabicyclo [3.1.0] hexane in crystalline form substantially free of other geometric, optical

and polymorphic isomers thereof,

16.  The polymorph form C of claim 15 wherein sajd acid addition saltis a
hydrochloride salt.

17. The polymorph form C of claim 16 wherein the X-ray powder diffraction pattern
of said polymorph, as measured at crystal sizes of from about 10 to 40 microns, is
characterized by peaks at one or more of and at about the following °26 (degree) values;

13.34;
17.64;
20.07;
21.32;
22.97;
24.86;
26.32;
and
27.90.

18. The polymorph form C of claim 16 wherein the X-ray powder diffraction pattern
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characterized by peaks at all of and at about the following 20 (degree)
values: 13.34; 17.64; 5 20.07; 21.32; 22.97; 24.86; 26.32; 10 and
27.90. 19. The polymorph form C of claim 16 wherein the Raman

wpestiiamsedssaid polymorph is characterized by peaks at ope-R{8aaI95420
and at about the following wavenumbers (cm”): 15 1059; 1094; 1266;

1%4@&1&3?&2&%%9&%3%89&1 a@@%sé?glges %Qg-gpneag%ll)( TP Qﬂf %{Qrocz:ls?gs
claim 16 wherein the Raman spectrum of said 25 polymorph'is
citirsRaisrzed i ppekn@ all afi wdahabantibe de tiea e G tde aramierlimbers
(cm-1): 1059; 1094; 1266; 30 1343; 1595, 2966; 2900; and 35 3070.
21. A method of producing polymorph foem; A of an acid addition salt of (+)
- 1- (3, 4- 20.07;

21.32;

22.97;

24.86;

26.32;

and
27.90.

15. The polymorph form C of claim 16 wherein the Raman spectrum of said
polymorph is characterized by peaks at one or more of and at about the following
wavenumbers (cm’'):

1059;
1094,
1266;
1343,
1593;
2966;
2900,
and
3070.

20.  The polymorph form C of claim 16 wherein the Raman spectrum of said
polymorph is characterized by peaks at all of and at about the following wavenumbers
(em-"):

1059;
1094;
1266;
1343;
1595;
2966;
2000;
and
3070.

21, A method of producing polymorph form A of an acid addition salt of (+)-1-(3, 4-
dichloropheny!)-3-azabicyclo [3.1.0] hexane in crystalline form substantially free of other
geometric, optical and polymorphic isomers thereof comprising dissolving a solid
containing one or more polymorphs of the acid addition salt of (+) -1- (3, 4-
dichlorophenyl)-3-azabicyclo [3.1.0] other than polymorph form A in a solvent medium

containing water and allowing said solvent medium to evaporate at a temperature of from
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dichlorophenyl)-3-azabicyclo [3.1.0] hexane in crystalline form
substantially free of other geometric, optical and polymorphic isomers
thereof comprising dissolving a solid containing one or more polymorphs

wb hesaeidsaddition salt of (+) - 1- (3, 4 40 dichlorophenyl)-3pagakicyales420
[3.1.0] other than polymorph form A in a solvent medium containing water

ancheAlsii sai Yowbiit medistale aROspHR Bt AASRIPELAIS 0L um and
34 yy(gugQgg@ggi%%%ﬁ%ynsggggg%gﬂgg . about 15C to 35C while
(0]

exposed to the atmosphere to remove said 2BRent medium and produce

saidpolymis phefRsaoR dkarystaling. iR d 28 ethod of Claim
Whﬁrg}n said S%(I‘F)t Jis a mixture of poEI:ym_orph ?08;%9;'}2 anégle Bf’lg"r{lgrc%foms A and
I

dditior sS4t 1Of 3 O e nlsidptidishicmabenybytierbiavoloHaxaticrBane.
23.2%he | erein.said,acid addition salt is a _
Shydzrochlrc?ggéﬁgéﬁé&%mr e rﬁn\ggz\ﬁflglglgfsagi?ﬁ’ dfﬁ%’ﬁéfﬁ‘%ﬁia Tyfirghtoride salt.

mezhum canrtaiesailenesialkanghera: slﬁesmqgeﬁfu%aég}léljﬁgv ah el agilc%ol_

evaporation takes place over a period of at least 4 hours unti said’ S6iven
medium Veportited o2 6laifne peharar ke PR S RIBLANRESEI® 2 period of at

praducad. i Rceaidance it the,. 10 method of Claim 21. 27. A method of
producing polymorph form glo egﬁuianc?gagalﬁﬁhegh salt of (+) - 1- (3, 4-

dichdoroptiesiyhiyinazabieyel A [3: 10 hexans in t&lg e Jg Mance wr%h the

1&“%%@@3%‘% ree other geometric, optical ahd polymorphic isome

thereot comprising dissolving a solid containing one or more polymorphs

of the acig additi +) - 1- (3, dichlorophenyl)-3-azabicyclo

[3.1.0] other thagr? go yr%@{‘éﬂgfgglrﬁ/%of%;ﬁ %(é;/%{ﬁfggmg OseittEhol - (3, 4-
CNQ&Q&?ZW@%@HT%&?&‘%@W@‘@%@IE@%W@ oustebimeiftanssabstantially free of other
terppeniatécepat MO AL SIBE IR BRG SR B NIRRIRk form B

in .
cry%tﬁlline form. 28. The method of claim 27 wherein sa acﬁvél?:i%lﬁigooﬁld

saltis & hydrocioRare Sy merrihal he it wWdissmsao ey ein-<gid-solid

15 i dishirtapbentypeiysmariphiconns 4] anr 30:Boefabandamdiionsallghi)s

1- Rfsdich sapZabicyclo 13.1.0] hexane. 30. The polymorph
o e O SO e 2

cladfifieeratats alifiatn sbost pRod ety @ otjdorymbophi&m B asislaaedition.
salf,of (+}.- 1- (3, 4- dichlorgphenyl)-3azabicyclo [3.1.0] hexane in :
cr;ggtallin%é oW‘%%%g%éilﬁfﬁﬂ Trekerstb i agd wilbiientsidt isptivalrasidoride salt.
pojymorphic | rs.thereof.comprising.heating a solid containing one or
omOTBIE {ORATSAEI O CompLS 2ean

mare polymorphs of the acid addition St r{4§ 2 Jiggire of polymorph forms A and

20 4. HichmragHergiian dbpiéytiol {33.140)itdambatylps thabipalionndy iRkhe.

25

C to a temperature of at least 50C until said polymorph form C in
cré@tallin@@ o?ﬁyg%%{?@@ mn crystalline form produced in accordance with the
method of claim 27.

31 A method of producing polymorph form C of an acid addition salt of (+) - 1- (3, 4-

dichlorophenyl)-3azabicyclo [3.1.0] hexane in crystalline form substantially free of other
geomeltric, optical and polymorphic isomers thereof comprising heating a solid containing
one or more polymorphs of the acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-
azabicyclo [3.1.0] hexane other than polymorph form C to a temperature of at least 50°C

until said polymorph form C in crystalline form is produced.

32, The method of claim 31 wherein said acid addition salt is a hydrochloride salt,
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32. The method of claim 31 wherein said acid addition salt is a
hydrochloride salt. 35 WO 2006/023659 PCTIUS2005/029420 33. The
method of claim 31 wherein said solid is a mixture ofpolymorph forms A

vandodd@kesn acid addition salt of (+) - 1- (3, 4-dichloropheny~3razabifyeios
[3.1.0] hexane. 34. The method of claim 31 wherein said solid is a

migture f and C, .of an acid. additi alt of (+) - 1-
B e ARt RIS AR Sl S S it A and
fofhicnrcdasditine sl Sroducél Mdinkdoiertisoslivitazttscynktfbdl 61 hexane.
Cgaim 31, 36. Ahghar aceutical compasitign_in oral unit dosage form

comiprisin &4t %8@’?8%%1?5”?{ Anseid sHidisdcatiesgfacbaptapidaes A, B

additiCrm Saitaofd additder(3ald dQ-eichiqtophiclyl:3pazaticyelonbd: @] [3.1.0]
hgxane. in crystalline form substantially free of other geometric, optical
and polymorphic isomers thereof and an inert pharmaceutically

agseptalpie: garviab@hdieant.id tryEhainb asmasRulical omaagiien Qfhiaim
36 WHSéGIP@&Id ﬁyarmaceutlcally acceptable acid addition salt is a
I )

hy&fochIStidd 8t 15 38. The oral unit dosage form of claim 37 wherein

sajgl polymarph form Arin sovsialline form is present.in said oral unit ..
dosage )fégg)m in the amount E())é a%oultnzo anli?uél Itto %Séﬁ%oﬁbc?nmgr?w Oéld

piRahFRERl i doph goditarrertienty 3ecmmtrbrisiacihird Grainmit dbsagd - (3, 4-

fodmhisrépkahie- DaeaneuR 20149 néxRhareareuiicd eRMRRSIIAMIN ¥& of other
unit dostgge f(gr co(ggarlsmg Qlid po%morph form B.of a )
oESHRSAC, AT 4o BB aT AT BTGP B By ngrihaponacesticall
distvicrapleanyiieSeaddbizyclo [3.1.0] hexane in crystalline form

substantially free of other geometric, optical and polymorphic isomers

théteof ahf AhamerephsrhracmmiialyotelepBhblhemirsnidtitoente@E il

The:phaspasiauiieal GomRestionuRkslsim-4Qnvherein said
pharmaceutically acceptable acid addition salt is a hydrochloride salt. 42.

TH8. orallhritrdbsaigedonm bhalaimldih Wheisiresaisi@phiprasph form Biin
crystaline, ' < [ id oral.unit dosage.form in the amqun
D T R T A0 TR e o
ofEid ¥ eherein said oral dosage form is a tablet

39.  The pharmaceutical composition of claim 38 wherein said oral unit dosage form is

a tablet or capsule.

40. A pharmaceutical composition in oral unit dosage form comprising solid
polymorph form B of a pharmaceutically acceptable acid addition salt of (+) - 1- (3, 4-
dichlorophenyl)-3-azabicyclo {3.1.0] hexane in crystalline form substantially free of other

geometric, optical and polymorphic isomers thereof and an inert pharmaceutically

acceptable carrier or diluent.

41. The pharmaceutical composition of claim 40 wherein said pharmaceutically

acceptable acid addition salt is a hydrochloride salt.

42, The oral unit dosage form of claim 41 wherein said polymorph form B in

crystalline form is present in said oral unit dosage form in the amount of about 50 mgto
about 200 mg.
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or capsule. 44. A pharmaceutical composition in oral unit dosage form
comprising solid polymorph 5 form C of a pharmaceutically acceptable
acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3- azabicyclo [3.1.0]
hexane in crystalline form substantially free of other geometric, optical and
polymorphic isomers thereof and an inert pharmaceutically acceptable

rrier.qr dijuent. 45, Tﬁe harmaceutical composition of claim 44 wherein
i o B R TREHY SORa I Ao TS5 & JER Al 1 a able
saltpifled6. The pharmaceutical composition of claim 45 wherein said oral
dosage form is a tablet or capsule. 47. Use of a composition containing
Yolymotprhformcauota phrapeséiceuticathy wotdptagidonnidoatditing saltigfolymorph
feﬂn-éaf%@ﬂﬁ@é@ﬁ@x@mfx&%%?ebawmﬁfanosaﬂeaﬁ_msf-'ﬁ\ﬁ@/,%:?dlmn-olahenyn-s-
form substantially free of other geometric, optical and polymorphic ‘
FeRfifarbotheiddrsranaimaraticaren sramisistinfme chatharaerirs e soptical and
poedieamrNtahiheiRiRve RO BN e BHNARIOhAEIN as iR iSeNe- Us@iflfent.
claim 47 wherein said pharmaceutically acceptable salt is the
4y drocHiepterrsaltudtal toe pegtohalainidBmReraisisait palymerahitamacceptable
A.is to.be administered to,the, 20 patient at an oral dose of from about 0.5
ar%g/ﬁcgd%ogbsgﬁtl%%g ﬁ?é?lggﬂ%l %Eﬁ;g/veight per day. 50. Use of a
gomposiion santaining RAIYEASRM, foFI5-0f A nharmaseutically is a tablet
acceptabl??‘acid addition salt of (+) - 1-3(3, 4-dichloropheny%-s-a?%%%fgyc o o Ave
etsfRexane in crystalline form substantially free of other geometric,
%otica%d olymorphic isomers thereof and an inert carrier or diluent in
‘fhie mantiraLR RIS HEEARBEBP HRBREVEHH oh YrRiatefUGFls acceptable
adepaddsion sdiofitte use(df Hhishi 50 pubeyDio-seidiphasTaceqtiealive in crystalline
f%‘%%%'%%?a!ﬁtls’ ?llt l[%e%hgf hﬁgerro Cehlorflzgec, Sail;gb%éns i TEhle cl}'lrs%'gfisc I? Ir?s?%} e Eand an
wherem said polymorph form B s 16 08 aaministered 1o the'  patent 58
ines doser of fidmrabo titeOBimEikgreood b owtdic@nmgiky Gk poekesvisight peatment of
&%}’esé&.use of a composition containing polymorph form C of a
pharmaceutically acceptable acid addition salt of (+) - 1- (3,
#-dichicrephepyblap 2biey R 2id- PLDe%eni HYR@NRS 18 28T the hydrochioride
saijtamla”y free of other geometric, optical and polymorphic isomers

reof and an inert carrier or diluent in the manufacture of a

edicamentfor.the preyention or treatment of .depression. 54. The use of
i SR R B B B S S 8 he
Hayidndehtoridel dait.of from about 0.5 mg/kg to about 5.0 mg/kg of body weight per day.
50. Use of a composition containing polymorph form B of a pharmaceutically acceptabie
acid addition salt of (+) - 1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane in crystalline
form substantially free of other geometric, optical and polymorphic isomers thereof and an

inert carrier or diluent in the manufacture of a medicament for the prevention or treatment of

depression.
51. The use of claim 50 wherein said pharmaceutically acceptable salt is the hydrochloride
salt.
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10 55. The use of claim 54 wherein said polymorph form C is to be
administered to the patient at an oral dose of from about 0.5 mg/kg to
about 5.0 mg/kg of body weight per day 56. A pharmaceutical
composition comprising a mixture of polymorph form A and either or both

mlymanphiersf Baand palm@ﬁmaltppmﬁa@fpa phatpaceuticalihacaerialiehe
acid addition s Eglt of

e e Y %} 5?&%19@8#%@&1 gt day.
h
£09 b SOl e ST THE ATASECURSIPOMER e

accordlng toc a| ereint ymorp orm ran

dFeihdboon a_@v/eﬁwbeaufsz@a/dlebmwweamwamﬁme in crystalline
£OMRANLAN AGCRLIINE, IR 512l mlé@aw*bgym% a0 egﬁiaq%}e{@gr@@ﬁ&@nd an

A ranges from about 20% to about 35% (by weight). 2
BR RS G AAPEBEp B RN EEBYS: ﬁé%@&%ﬁﬁ%‘ﬁ?ﬁ Sre P ENeEpTgUITitestment of
aheRaiph form A ranges from about 35% to about 50% (by weight). 60.
The pharmaceutical composition according to claim 56 wherein the
Smouritiaf upobfidiaiphs fosheAitasiié pinoneadoich BOYodep abbi kaf0YaH®¥ydrochloride
Vé/ﬁight). 61. The pharmaceutical composition according to claim 56

erein the amount of 25 polymorph form A ranges from about 70% to

fpout §R%0, by Meighy, %J&E &'ﬂ‘?ﬂﬂ?ﬁ%‘r’ﬁﬁ%ﬁﬁ'@ 99&%&&&9& E‘i’ép&i 8 the

claim 56 wherein the amount of ymorph form A ranges from a

TSNS (5P 63 PR HAAONS L BT ORaH bt per doy
cording, to claim 56 wherein the amount of polymorph form A ranges

Hom Bt IR G PRIV ERFRY b T3 X BRFARAEBARicar ond cither

mdmﬂqmmﬁoﬁ:pmfpﬂﬁlﬁgzﬁimolgmmrpﬁ patyndosph ﬁhﬁm&am@baﬁﬁﬁ&mptable acid

aC' mn CFP @“ pgl ml(%doﬁ gP émgcr:o%gﬁaen;arm abli| gTacce fine fomn

ﬂn@x@n@aﬁyo‘kyst@ﬁlmheﬁmﬂmubstammlWr-tzeot}flmhdnge@omem&lemnfcal
and p orphic isomers thereof. 65. A pharmaceutical composition
mpruﬁfwglaam&%evé G PORRADIH R Engrta cdate? DoRsridrihefamaurt el

m{yﬂa@mfﬁ%m Butfea RharARGe UGl B66ERIBD (B8R Q. addition salt
of (+) -1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane. 39
58. The pharmaceutical composition according to claim 56 wherein the amount of

polymorph form A ranges from about 20% to about 35% (by weight).

59. The pharmaceutical composition according to claim 56 wherein the amount of

polymorph form A ranges from about 35% to about 50% (by weight).

60, The pharmaceutical composition according to claim 56 wherein the amount of

polymorph form A ranges from about 50% to about 70% (by weight).

61. The pharmaceutical composition according to claim 56 wherein the amount of

polymorph form A ranges from about 70% to about 85% (by weight).

62, The pharmaceutical composition according to claim 56 wherein the amount of

polymorph form A ranges from about 85% to about 95% (by weight).

63. The pharmaceutical composition according to claim 56 wherein the amount of

polymorph form A ranges from about 95% to about 99% (by weight).
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64. A pharmaceutical composition comprising a mixture of polymorph form B and
either polymorph form A or polymorph form C of a pharmaceutically acceptable acid
addition salt of (-+) -1- (3, 4-dichlorophenyl)-3-azabicycio [3.1.0] hexane in crystalline

form substantially free of other geometric, optical and polymorphic isomers thereof.

65. A pharmaceutical composition comprising a mixture of polymorph form C and
either polymorph form A or polymorph form B of a pharmaceutically acceptable acid
addition salt of (-+) -1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane.
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