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(R) - s- CHLORO- 1- METHYL- 2, 3, 4, 5- TETRAHYDRO- | H 3- BENZAZEPI NE  HYDROCHLORI DE
5 FI ELD wb 20idEedAYENTI ON The present invention rel at esPCOUSEYSHA9B3 ne
forms of the 5-HT2c agonist, (R)-8-chloro-I- _

met hyl - 2, 3, 4, 5-tetrahydro-| H 3- benzazepi ne hydrochl ori de, conpositions

t hereof and net hods of using : . ND OF THE | NVENTI ON
Serotonin (5-HT) neurotransm stsélig% p ayﬁ%%%nt rol e in numerous
physi ol ogi cal @-SseREORHMETRYRE: 4.5 THTRARYDROetT-AH{BENZALBINGer s.  As

an exanpl e, 5-HT has been inpli caﬁ:ﬁgb N gul ati on of feeding
behavior. It is believed that 5- i erdl)Jces a g’el ing of fullness or 15

satiety so that eating stops earlier and fewer calories are consuned. As
the 5-HT2c receptor is expres j SR (PR in the brain (notably in
the linbic structures, extrapy?%%g%%hmyﬁﬁé hal amus and hypot hal anus
i.e. PVN and DMVihe mesdnipnedidon nahies koeryswliitedomisof tie d-Hile xgmmjst, §R)ek-cidoro-1-

expressed in.l| i or..i.s, absent | i.pheral tissues.. develo t
of o ser ecPrye L A Rhar R S AR E ke A RRGUAD Siboskl S ORI
ef fi cacy aundngstaé @ing. over ot her anti-obesity agents 20 and rel ated drugs.
The cqlapound, (R -8-chloro-I|-nmethyl -2, 3,4,5-tetrahydro-| H 3-benzazepi ne,
whose ““structure is shown below in Fornmula I, belongs to a class of 5-HT2c
agoni sts that are useful inBARKGROENDMNTHEINVENTHON of 5-HT2c-rel ated

di seases and di sorder ch _as those ntioned abhove. Preparation and
charact et i zat | oRBPERRS B 1 Bl a T B15e b MRS were ot ch
i s 25 i ncopipessatsddihfrehaith alol/in pefobingivcisordarsi tAs ae ptamplt §-HIPre panatplivatednd
characterization.of t hydr.ochl ori cid.s of . t hi 0 dis also
ooty beu Fiibt fRuPionef Bar¥ RERFRL O sbsBRES 32 Bl s 3SR Bl &
i ncor [(dar at edhetyan dianeaiyg stepsedrcad fowdricsloestara @hyumeBe da e & -HT.y gecegaripounds
havi ng, for_exanpl e, . i.nproy tabi l.i L ubi it shel f _|i.f nd in
Vivo phar RECOF Oy e HERe b FRf ot inghe et stres AR amymmind g B 1o
new or pur @ilagab higl hybytbdlahes,c. BONsod DTS spd @adbnpanyiyor thdisiordd yistua) dndrie
forms of existi ru | ecul.es.. The .crystalline for of .
(% 5 oni oruRisside i ot o Hagey i HGRRE sy, 10R0RSETBE Dhaleotive S BT, | g
descri bed heegornghests degiedie, hdviis imprbved ¢f@racp eetefetMever &her anti-obesity agents
20 and related drugs.
The compound, (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine, whose

structure is shown below in Formula I, belongs to a class of 5-HT,¢ agonists that are useful in the
treatment of a number of 5-HT,c-related diseases and disorders, such as those mentioned above.
Preparatibn and characterization of this compound are described in WO 2003/086306, which is
25 incorporated herein by reference in its entirety. Preparation and characterization of the
hydrochloric acid salt of this compound is alse described in International Application No.
PCT/US04/19279 which is incorporated herein by reference m its entirety. Because drug
compounds having, for example, improved stability, solubility, shelf life, and in vivo
pharmacology, are consistently sought, there is an ongoing need for new or purer salts, hydrates,
30 solvates, and polymeorphic crystalline forms of existing drug molecules. The crystalline forms of
(R)-8~chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride described herein help

ameet this and other needs.
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(R -8-Chloro-1-nethyl -2, 3,4,5-tetrahydro-1| E- 3-benzazepi ne BRI EF

DESCRI PTI ON OF THE DRAWNGS 5 Figure 1 Hepicts athernogravinetric anal ysis
(TGA) thernmogranfor crystallineFar f t | A I nstrunents
TGA Q600 in open cel IR y‘ '@E%ﬂ’ghgﬂ#mﬁﬁ’sﬁ" g éepl Em:sg a differential

scanni ng cal orimetry (DSC) thernmogram for crystalline Forml of the

i nvention (TA |Instnm ent sDSC 000 25 Figure 3 depicts a
powder X-ray di ffract i onB 1%%8?1%5‘.&)%&) nt ai ni ng
Pl usPawder X- Rayfidrl { a&uo'gmenéﬁa%jym (k@A iyt Ribgiatni fecrfatalime Form 1
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I neFormI O the
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of the inventi onég i st rument sDSC %000 25220 C .10 d %) @ gur e?
depi c1& a M&!‘M&@Pﬁd‘?ﬂm&i?@ﬁ’ é% & Lnt ai ni ng

crystalline Fo% |2 4 L Vil hofad vaoPRbtion! srsP@wﬁ,&cﬁﬁsﬁweBrﬁﬁroa&ieonet er;
5.(-50.0 20) gurgedgéi eapl cts a dy%gﬁmca\?apor sorption (DVS) scan for

crystal | i nevegem{VIL dpantityeepoDEespmieamzlAT)-VI | dynam ¢ vapor desorption
anal yzer). Fig Lepi wrﬁ?émgg%ﬂgﬁ&myﬁé ) @ibih ot for B TinBodgr am

for crystalline Form

h t 0
open cel | mmm@&ssmﬁ@%&élwﬁgnéﬁ F%“’%OE% @t%oqgh%‘? "

dlffe ential %ig gysitfed drysadimeor m f |
of th | nvent | on é, i urrent s 00% m n). 25 Figure 11
depicts a- Emmrﬁofﬁemagmdnﬂﬂ&m $@m0?@(ﬂﬁ’é?°?%rl E%ﬁ‘?pl e cont ai ni ng

crystal line For @l&%{ faggdzonet er,
5.0-50.0 26). ° 47&% |ctsad£%&ri1uc ‘vapor sorotlon D anfor
crystalli neryﬁﬂﬁmaFdrmIb(PthﬂﬁQBmFbﬁPo ToyEapp 0 In a
first aspect, g %Ban'fﬁrcrysrahmel‘om"ﬂofthe
(R)-8-chl oro- I - y# 0?%94&3%%%[ et aﬁg% ‘Fﬁ@ benzazepi he hydrochl ori de
heni hydr at exvention (VT dynamic vapor desorption amalyzer
Figure § depicts & thermogravimeiric ana.ly31s (TGA) thermogrem for erystaliine Form TI
of the invention (TA Instruments TGA Q500 in open cell open cell; 25-350 °C; 10 °Clmim).
Figure 10 depicts a differential scanming calonimetry (DSC) thermogram for crystalime
Form I of the invention (TA. kstruments DSC Q1000; 25-220 °C; 10 *C/mm).
25 Figure 11 depicts a powder X-ray diffraction patiern (XRPD) for a sample containing
crystaliine Form T (PANaiytical X Pert Plus Powder X-Ray Diffractometer; 5.0°-50.0° 26}.
Figure 12 depicts 2 dynamic vapor sorption (DVS) scan for erystaliine Form Il of the

nvention.
SUMMARY OF THE INVENTION
30 In a first aspect, there is provided a compound which is (R)-8-chloro-l-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride hemihydrate.
In some embodiments, there is provided (R)-8-chloro-}-methyl-2.3.4,5- tetrabydro-1H-3-
benzazepine hydrochloride hemihydrate having crystal Form IIT.
In some embodiments, there is provided (R)-8-chloro-l-methyl-2,3,4,5- tetrahydro-1H-3-

35 benzazepine hydrochloride Form 1.



In some enbodi nents, there is provided (R)-8-chloro-I-nethyl-2,3,4,5-
tetrahydr o- 1H 3- benzazepi ne hydrochl ori de hem hydrate having crystal Form
EEL. |In some ehediedBsiitents, BER isS pRfaed d@y-8{cRor@rabth @03 4 5 Medthyldrd-113:34, 5-
tetrahﬁgro-lH-%é 35 ,benzazepi ne hydrochloride FormIl. 2 In sone
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t here g{ prgvided conpositions conprising the crystalline forns as
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di sor dafeat@ent dF@hd HEFRA oOAniAL IR byBepshby therapy. In a sixth aspect, there

is provided a coppound as. defined above for use in met.hod of r eat ment
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di sor defeamsnhah dearessigr AYRIGH depressionsd Omotas Jispiden Petraishi HSordsry &h CBSeRiYer al
di sor defpmpuls®e tRbrdel, § @bER Phobifd of PinicdNAe th slaPAHRERT, bbtdl dRAMAGR; a hYcBbRd
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of inducing satiety. In an eleventh aspect, there is provided a conpound
as def i FEEEEPEyRs2s PPraeasug! §o59% hod of

In an eighth aspect, there is provided a compound as defined above for use in a2 method for
ireating obesity.

In a ninth aspect, there is provided a compound as defined above for use in a method of
decreasing food intake.

In a tenth aspect, there is provided a compound as defined above for use in a method of inducing
satiety.

In an eleventh aspect, there is provided a compound as defined above for use in a method of
controlling weight gain.

In a twelfth aspect, there is provided the use of a compound as defined above for the
manufacture of a medicament for freating a disorder of the central nervous system; damage to the
central nervous system; a cardiovascular disorder; a gastrointestinal disorder; diabetes insipidus, or
sleep apnea.

In a thirteenth aspect, there is provided the use of a compound as defined above for the
manufacture of a medicament for treating depression, atypical depression, a bipolar disorder, an anxiety
disorder, an obsessive-compulsive disorder, a social phobia or panic state, a sleep disorder, sexual

dysfunction, a psychosis, schizophrenia, migraine or a condition associated with cephalic pain or other

W)



controlling weight gain. In a twelfth aspect, there_is provided the use of
a conpound as defined above for the manufacture of a medicanent for
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associ ated_wi th _denentia, .an organi.c nental disorder, a nmental disorder in
chiIdh6%ﬂ”@8@?é§§P@E???ﬁ%ﬂngaﬁg B o4 "%8ror y di sorder, chronic fatigue
syndrone, ding gOfiecattc adpedt, thaekdisCrbatied Bbast of ,a Eushpothdias deed Xabavenfi MBS a,
or prenens%yual ten?ion. %EH@VfourLeenth aspect, there is provided the use
of a cOHPBaHEeLss FafiraRet URPFUEHe  nanufacture of a nedi cament for
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conpound as defi.ned _above .for the manufacture of a nmedi canment for
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i nduci satjety. In a seyenteenth aspect, there is provided the use of a
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cont r ol I'i ng Im@in@glinbgdiindnts, thers Hreitao dictibdy B mbdi@fiidg a SETRIreMPBLEhRBESSes
for preparing the crystalline fornms as _defined above as well as

cryst alPRAGINE spidiecentd Faharryppliing dory s dedned gboven sone enbodi ment's, there

are provi degy fRiNadsdifRhts TR bRtV Hied metibdCor e ARR lURLrde R MR fe S&4AE1 nervous
contacting said receptor with a crystalline formas defined above. In sone

embodi METiEe dampgerte thecentpl BRIVANE @YSHEE KEFE v Eruierdisetdery curaBiesiprkdirdefhe
cent r alg;Reky RMidus ¥SIRPapHla MR a8ninRictile 1caRtiéin R84 ¥ MempaNiSd IR Bitective
cardi ovascul ar di sorders; ggstr0|ntest|nal di sorders; diabetes insipidus,

or sl edPoupREa beyibydis AT GYRYLifor desrrikedbarsitnt in need a therapeutically

effective aRRlenBbdithehThdlY e t&iRE neihbdd @ldedrQisi ARGk hRAM aRRRRAN. 1N
sone enbodi nents, there are provided nethods _of decreasing food intake of

a mameEPTPEBRdmatiFyingdnsad epurpiitheraretisaly rieriEs anounheladisaiiyrek ar grystal
ef f ect ifyg, IRl h@fna hem hydrate or crystal form described herein. In

sone enbodi nents, there are provided nethods of inducing satiety in a
mammal conp ] g{nﬁ@mbodunents, there are provided methods of mducing satiety m a mammal comprising

administering to said mammal a therapeutically effective amount of a hemihydrate or crystal form as
described herein. '

In some embodiments, there are provided methods of controlling weight gain of a mammal
comprising administering to said mammal a therapeutically effective amount of a hemihydrate or crystal
form as described herein.

In some embodiments, there are provided methods of treating obesity comprising administering
to a patient a therapeutically effective amount of a hemihydrate or crystal form as described herein.

In some embodiments, there are provided the use of a compound or crystal form as defined
above for use in therapy.

In some embodiments, there are provided the use of a compound or crystal form as defined

above for use in the preparation of a medicament for use in therapy.



adm nistering to said mammal a therapeutically effective anobunt of a

hem hydrate or crystal formas described herein. In sone enbodi nents,
there are provided nethods of controlling weight gain of a nanmal
conprising adm nistering to said mammal a therapeutically effective anount
of a hem hydrate or crystal formas described herein. In sone

enbodi nents, there are provided nethods of treating obesity conprising
admnistering to a patient a therapeutically effective anbunt of a

hem hydrate or crystal form as jesqrmiedEReRgPTION N sone enbodi nent s,

t here areﬂg&oviped the use of a conpound or crystal formas defined above
for use i ¥eliaplprmi n some enbodi nents, there are provided the use of a
conmpound or  Cr ygiAletRiNASond 254 A8 GnieR RRY SurtirydiiBhd Bmid W2 (DLl L on of a
nedi canent for user?%ﬁ?ﬁ%ra y..%gﬁbETAINED SEE%RIPTLCN VCF@gtaLline forms -
The prese mmmﬁ%ﬁmywlﬁés?we Bydrephiorife dndivigually desigrated gy psmds

(R) -8-chl OJF&EnHI, HEFGV 1512 Férefl Pank Sl ariidnd, hkréoéaspgs #4800 o dwaicachkey i de,

i ndi vidual Ty designated as Forml, Formll, and Formlll. Forms | and |
are anhydr cuwert teykgro SEagieaiiyeraies WHSKROYTE pAoER - eadi |y convert to Form

[11, a hem hydr j : ﬁ%ﬁ%, yskal | 1 ne
- forns of (R)-S-?& org-l-%etﬁyl-2;§Fg?ggagggﬁgﬁ?ﬂrg¥¥%§3- béﬁggggpine
hydr ochl or beheazepine bysirpolitonitie eanchg idppiipedtyyr themimans sald stale sigupEesIB TR &
with respect to, 3b WD 2006/069363 PCT/ US2005/ 046983 for exanple, _
ditterential scanning calorimetry (DSC), X-ray powder diffraction (XRPD)
and other solid state nethods. Further characterization with respect to
wat er or solvent content of the crystalline forns can be gauged by any of
various routine nethods such .as thernogravinmetric analysis (TGA), dynamc
vapor sorption (DVS), DSC and other techniques. For DSC, it is known 5
that the tenperatures observed wll depend upon the rate of tenperature
change as well as sanple preparation technique and the particul ar
i nstrunment enpl oyed. Thus, the values reported herein relating to DSC
t her nograns can vary by plus or mnus about 4 C. For XRPD, the relative
intensifies of the peaks can vary, dependi ng upon the sanple preparation
techni que, the sanple - nounting procedure and the particul ar instrunent
enpl oyed. Mreover, instrunment variation and 10 other factors can often
affect the 2-theta values. Therefore, the peak assignnments of diffraction
patterns can vary by plus or m nus about 0.2. The physical properties
di stinguishing each of the three crystalline forns of the invention are
sunmmari zed in Table | bel ow.

3b



~Table 1 Form| FormH Formlll TGA Figure 1; Figure 5; Figure 9; ‘
negligi ble weight |oss negligible weight loss 3. 7% water |oss below 150 C
bel ow 1500GokdBGodesgure 2; Figure 6; Figure 10; 201 C ( menys2@B3b4438§ nel t)
95 C (dehydration); 200 C (nelt) XRPD Figure 3; Figure 7; Figure 11;

11. 4 uni qusr &8uipje] duiBrentid seapmh s corimet . (PSTR XOray prodes DB tiPR GIRED)4endFi gur e
8; Figure 12: hygr,osScopicC; r | C: - | C; '

ransi t1 on 0t S GERFBRYY Pyl SRR o A BH AL OO & s, AECRLL OB
about 60% BiyktaldiroiotmxAQbREugat byO@SoRHricasoiiipsmethwis sucd a8 thatmidgragidsdnd s

about 3.8

w9 . L guescent above. 930 ardel | ne a %, 1,
del i quesceﬂaﬁgﬁg@é‘kgg%a%c %aﬁgrn%ép%ﬁo%ag/?%gplaﬁtf&]%ﬂ%%?cﬁq&aﬁ—sf %%j?s@? ttﬂ{%’a}rgm(}wi}lcI e.
cryst abl i nthaf the tmptratnge sberyd vl dipasl fpon theghta nfjlespertiorelebange kd welbdstsamnple

cycle. to Form. 11

need! e/ r.odSCCEBEEST

ft | habi t
o ol R o

r anJEJI ar I

d iy
SOl v e ey vt gprcd el

( cycl ohexareiihPh) DAG thEhe sednsent earp by ples ghtinhoasulreiCo Wol EBPT, thare{diee TGA

dat a sugge Forns._|

sts t.hat. _bot
ooyt ol P ottt e ¥ beds opt PRy

Wine b BERRRNE R e (R 25HER

{ays a

dehydr at i omofugthippreeediad 2udltied yedicakr astBineHs swployetl. Mys®verhinsthuniest @oasinsihént

wth the theoretical I ght .| of .3. 7% f a, hem hydr at e, IS by
D 1 UD: nePBECATTT e ¢S oA Aaliif r0obs iy Sy P oty oo

dehydr at i opatewsin @iy Bjosiud or9fnds. abdin®. 23° nWhe/pigsiadl pRHEHEOdittingriddnd ¢ach bfthe
each of

reveal a | tingldec 0SiL.Li on
the thr eenﬁf%er%%fgagm 88%‘?6%’

ndot herm at .ab

s Wgﬁ%@é@% 201 C for

“Bvs data for each of

the three aaprttal forns reveals the hygroscopic nature of both Fornms | and
1, whichreadiHy—adserb—reisture_at—RHgreater—than—ahaut-—40-66%RH, I n
addition. lboth— ¥orm 1 _ Form Il L]?'f)rm
" I'TGA | Figure 1; _ Figure 5; Figure 9;
negligible weight loss negligible weight loss 3.7% water loss
below 150 °C below 150 °C
bSC Figure 2; Figure 6; Figure 10;
201 °C (melt) 201 °C (melt) 95 °C (dehydration);
200 °C (melt)
XRPD | Figure 3; Figure 7; Figure 11;
11.4° unique 13.7°,14.9°, 15.4°, 15.8°,
16.7°, 18.9° unique
DVS Figure 4; Figure 8; Figure 12;
hygroscopic; hygroscopic; nen-hygroscopic;
adsorption transition at | adsorption transition at adsorption of less than 0.5 %
about 60% RH; about 40% RH; at 90% RH;
adsorbs about 3.8 wi%; | adsorbs about 3.8 wi%; deliquescent above 95% RH;
deliquescent above 90% | deliquescent above 90% | no change in crystalline form
RH; RH; after cycle.
crystalline form changes | crystalline form changes
to Form III after cycle. to Form III after cycle
habit | granular rods needle/rods(CH,Cly/hexanes)
thin-plates (toluene/MeOH)
block (cyclohexane/IPA)
15 The absence of weight loss below 150 °C in the TGA data suggests that both Forms I and

10 are anhydrous, non-solvated crystal forms. This result is in contrast with Form 01 which

displays a dehydration feature calculated as a 3.7% weight loss which 18 consistent with the

theoretical weight loss of 3.7% for a hemihydrate. Analysis by DSC further confirms the TGA

results, where only Form Il shows a dehydration event at about 95 °C. The individual DSC

20

forms.

traces further reveal a melting/decomposition endotherm at about 200-201 °C for each of the three



Forns | and Il were calculated to adsorb about 3.8 w % npi sture between
about 40 and about 80% RH which is consistent with conversion to the
hem hydrwbeoddasosesl 1 1). XRPD carried out on 5 both For meThisand/okdosaf t er
the DVS cycle confirnmed this conversion. In contrast, the DVS data in
connecti on w t hDFSdam fidrleachlvd s thrbatrysisl formsseroals foathysbdcypinoetura pijbals Eopisc,
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'Si gnificantléfromthe diffraction patterns of both Forns | and Il, 15

havi ng sev®f uni que peaks. Exenplary peaks unique to Formlll are set
out in Table 1 Hhayvgwdediffeytigaodatheior chich bf the thieaforps adesal soilae ptlernef Int fhe,

three._ for r 0 ed L h Tabl e bel ow, .. ;Table 2 Form | rmll Form
11 S€ 1hoqr e SleFan Pt RifRe b oy =l Bt SR g pi e Byl 195,
10. 2 10. 2 33eabt ont 2iglelpedk dtdb&st 11.4° 201 2hBh otlsubdentialiipreskntlip d8fradién 8 17. 5

16.7 18.5 17.8 18.5 19.5 18.5 18.9 . 8.19.5 19. 20.1 19.8.20. 20.5"
20.1 20.5 P3ipmsobborm Iy BegpusopptipFoyms 3@2‘%7? ge hyerosgopig, 0y Pa%Sfb%% fy3 5

24.6 23.7 @fseQorms were often combined with peaks from the hemihydrate, Form ITL. The diffraction
pattern of Form III differs significantly from the diffraction patterns of both Forms I and I1,
15 having several unique peaks. Exemplary peaks unique to Form ITT are set out in Table 1 above.
X.ray powder diffraction peaks for each of the three forms are compared in Table 2 below.

Table 2
Form I Form IT Form I
degrees (20) degrees (26) degrees (20)
6.5 6.5 10.2
9.6 9.6 12.7
1 10.2 10.2 , 13.7
12.9 114 14.9
17.1 12.9 15.4
17.5 17.1 15.8
17.8 17.5 16.7
18.5 17.8 18.5
19.5 185 18.9
19.8 19.5 : 192
20.1 198 20.1
20.5 20.1 20.5
213 ' 20.5 1214
21.6 213 22.8
22.3 21.6 232
23.7 : 22.3 1235
24.6 - 23.7 240
25.3 ' 24.6 24.2
25.9 253 24.7
27.6 25.9 253
27.9 : 27.6 257
28.3 279 26.0
28.7 28.3 26.5
28.5 28.7 26.9
29.8 29.5 27.6
30.3 29.8 282
30.9 30.3 29.0




25.3 24.6 24.2 25.9 25.3 24.7 27.6 25.9 25.3 27.9 27.6 25.7 28.3 27.9
26.0 28.7 28.3 26.5 29.5 28.7 26.9 29.8 29.5 27.6 30.3 29.8 28.2 30.9
30. 3 29.Woodideaf36/ 069363 PCT/ US2005/ 046983 31. 3 30. ®ciW005836983 31. 3
30.3 32.9 32.6.30.8.32.9.31.1 32.0 32.3 32.7 33.3 33.8_35.8
Hem hydrat®l.bn a first aspect |8.9the invention, th&0fresent invention
provi des a3zenpound which is (R.3 _ 30.3

8-chl oro-[3zethyl -2, 3, 4, 5-t et t ahgdr o- 1H 3- benzazep®e hydrochl ori de
hem hydrate. 5 In sone enbodi fremps, the hem hydratelhas an X-ray powder

diffraction pattern charactefistic of FormIIIl copppising peaks, I n ferns
of 28, atlabout 13.7 and about 14.9. Tn Turther énmbadi nents, the
hem hydrafe has an X-ray powder diffraction pattefnzgonprising peaks, | in

terns of 28 at about 13.7, aboul 149, aboul 15.4z3gbout 15.8, and about
16. 7. | n yet—further enbodi mgnts, tne nem nydrat ezfgs an X-ray powde
di ffracti gmpatterm—conmprisi g peaks, 10 Tm terms gk g20, at apout 1377
about . 14. $—about—t54—about—1t5-8—about 167 —about 20—t —or—about
21.4. In yet further enbodi nents, the hem hydrate has an X-ray powder
di ffracti oflepétvtieren substantially as shown in Figure 11, wherein by

"substantially” Iﬂ Egitig %Béct Bﬂ% in%h%oﬁﬁl?e%r&s%gt l%ﬁé(ﬁl pr&vqﬁks\ﬁ%g%p(;%}ﬂd %’RBH Es (9()-2 .
8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride hemibydrate.
5 In some embodiments, the hemihydrate has an X-ray powder diffraction pattern

characteristic of Form III comprising peaks, in terms of 20, at about 13.7° and about 14.9°. In
further embodiments, the hemihydrate has an X-ray powder diffraction pattem comprising peaks,
in terms of 28, at about 13.7°, about 14.9°, about 15.4°, about 15.8°, and about 16.7°. In yet
firther embodiments, the hemihydrate has an X-ray powder diffraction pattern comprising peaks,

10 in terms of 20, at about 13.7°, about 14.9°, about 15.4°, about 15.8°, about 16.7°, about 20.1°, or
about 21.4°. In vet further embodiments, the hemihydrate has an X-ray powder diffraction pattern
substantially as shown In Figure 11, wherein by “substantially” is meant that the reported peaks
can vary by about £0.2°,

~ In some embodiments, the hemihydrate has a differential scanning calorimetry trace

15 comprising a relatively broad dehydration endotherm at about 90 to about 110 °C (e.g., about 95
°C). In addition, the differential scamﬁﬁg calorimetry frace comprises a further endotherm at
about 200 °C. In vet further embodiments, the hemih'ydrate has a differential scanning
caiorimetzy trace substantially as shown in Figure 10, wherein by “substantially” is meant that the
reported DSC feature can vary by about =4°.

| 20 In some embodiments, the hemihydrate has a crystal habit which is rods, thin-plates,
blocks, or a mixture thereof. o
In some embodiments, the hemihydrate has a dynamic vapor sorption profile substantiaily
as shown in Figure 8, wherein by “substantially” is meant that the reported DVS features ca;n vary
by about 5% RH. '

25 In some embodiments, the hemihydrate has a thermogravimetric analysis profile showing
about 3.7% weight loss corresponding to loss of water. In further embodiments, the hemihydrate
has a thermogravimetric analysis profile substantiaily as shown in Figure 9, wherein by
“substantizlly” is meant that the reported TGA features can vary be about +5 °C.

The hemihydrate can be prepared by any of the suitable procedures k];owﬁ mn the art for

30  preparing hydrates of compounds. In some embodiments, the hemihydrate can be prepared by at

6
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be prepared by, any of the.suiftabl cedur.es kn in the art for, . 30
preparing ﬁif rgf’@snegfpe%%ﬁ%%’éﬂltdg?mﬁ%B%ghﬁg’%ger%%e&f: ﬁfé\éwlgonf) W%t%#ee%eﬁﬂfﬁ T can
be prepar edliybyl mahoethy! Whe? B R 3E Ber2d Blddbd Niiend A6 @88erol. dasémqpanitiotaehis,
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preci pi t at icaniotekant rentatie hedaye) teidene foydnhdplaes, aretgtcatIbhez bneghapbinw, ettty lbetldzae,
crystalli Z‘nggcr S&'@V;%Pég Gan. be ANy 501 Vel Ok 0 X8 ARl uGNL 8. that  at

| east partialTy 5" ol'ves ? ’ . ' ’ '

(R) - 8-I5h| ohgdrbearieh iydyelBh&ads. 5- t et r ahydr o- | H 3- benzazepi ne hydrochl ori de
and cont ai ns ter. | one, odi ts e,crystal lizing.solvent . .

cont at ns.an_al c e <alpdRs PGSl br ok DL 6 e B e BRI K ki e,
for exanpl epourds:harbbyt 26tithaboat 32: Pionbbdut @24 hanbdut 3@1 td dbooira8dt i pmhe
2,2,2-trifluorpethanol, .ethyl e | ycal ., 1-prqpano 2-Pr nol

2- met hoxyeteﬁgﬁ‘gﬁn,en ’ -egtﬁ%%ﬁ%? © g%%’togtﬁﬂa?er ils-at%ﬁlggﬁﬂa:mcsé’ﬁlglefn%g‘-%%lf&t%fltheal cohol ,

2- et hoxyet haipht raticlb@&idodiblehe vty cohydrabarboRin, theonrydllizag pbatitandlont hewm-apeuntt yl
al coh oi

o conoly | BenAl el I eren e S TRABIE I S B gt o1
I n sonme enkbdicvbhktyl-2,3,16-tetabpdrol | Hi ShansprepipalnatochBriy topaysalling Solidnd (H.e, :
(ol uen, oy RebHEhE Sa b Ra RO iSRRG CHERTATE: “2b iyt BaRSRGL orgboito! ™
or p-xyl end;8.octane, indane, nonane, or naphthal ene. In sone enbodi nents,
t -he 15 hydrocar tfl??onilesem gi.lm%gtes'\,x en &ﬁxtu:re containing the crysta]iizmg solvent and (R)-8-chloro-
25 1-methyl-2,3 4,5-tetrahydro-1H-3-benzazepine hydrochloride is maintained at and/or heated to a
temperature of about 40 to about 80, about 50 to about 70, or about 60 °C prior to inducing
| precipitation.
In some embodiments, the (R)-8-chloro-1-methyl-2,3,4,5 —tetrahydro—lH—3 -benzazepine
hydrochioride is substantially dissolved in the crystallizing solvent prior to inducing precipitation.
30 Substantial dissolution can be achieved by heating the mixture to a suitable temperature such as
between about 40 and about 80 °C {e.g., about 60 °C).
Precipitation of the hemihydrate product can be induced by cooling the mixture
containing the crystallizing solvent and (R)-8-chloro-1-methyi-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrochloride. In some embodiments, the mixture is cooled to a temperature of
35 about -15 to about 15 °C. In some embodiments, the mixture is cooled to a temperature of about -
5 to about 10 °C. In further embodiments, the mixturé is cooled to a temperahure of about 0 to

about 5 °C.



In some enbodi ments, the weight ratio of alcohol to water in the
crystallizing solvent is about 35:1 to about 25:1, about 32:1 to about
27: 1, orweloodos8€31 to about 28:1. In some enbodi nent PCTUsRcosMidE8s ratio
of alcohol to water is about 29:1. In sonme enbodi ments, the weight ratio
of al cohol pl usinsatie embatithstdy, Gegrdsen vantoneraides s aidlpomhdlghisbisw)ﬂ clidsroabout
gnt]i ij?ngﬁ? ¢ ﬁb%ﬁéﬁdﬁa’?ﬁyépﬁﬁ-%&(z%%ég h}?drc::!'d}ﬂonde orbn%ﬁratezthereojf Wﬂerel

chloro-1 - nmdigohn&qr&y&aﬁﬁeﬁofgﬁyﬂbg-tﬂxdﬂ-aBexbewz}azlespﬂme aqulﬁ S&hloolebdbartabout

CE Yot 20 SR g BB BR R, SRR b2 e
enbodi nent feasided agrihx Giffeenadirtvaden m}regamjsle weigiistt ﬂielbegiimm sftthv@nke aaha the end

R) - 8- chl - 25 .1.meth 2,3,4 5-tetrahyd
by ochl or PHEe P FRE RSP PG EPorou e T3 T BpOraI LY &8 “Mbout 4o
t o about 8Bor calnaple, 258clt mighlobeidtari®d at douidlSo R 6 6bout 1% BH, tub to ftebuicd Shgto

(R - 8F chi of gt 1002 Rt oo TR St B R poioy, I S SRR qF R e

I S subst anine@iuted ath ﬁaaﬁglﬁﬁmmf)ﬁahefabmly@t’/@mm u)rVJ@Hsﬁllﬁ%rRH phiseme t 0 | nduci Rg
reci |tat|0 antl a sol utl on t

P rure fotRbipia, B e v i et S REAR s B b L e BB 50

_(eag. , daBOhﬁouGP)OQZ) ]'nEdir@é:dnﬂjoﬁﬁidnﬁ%ntheEaﬂﬂ%ﬂl}b@ﬁlﬁr&‘gﬂr@m&)fmoﬁhhl ! miabﬁﬂil‘l%qamre |

i nduce cool i ng.the m xture tainin iz vent an

(R) - 8- chl ol Pb%%ﬁy‘rfﬁﬁ’f% SRt Q e ‘8’[45 §"ea %pﬁ“ﬁ‘ %93?‘5%%60” de.

I n sonme enbabbhdimats thetpkbeeﬂmémfoﬁ prcsnde@e)bceﬁbomd ﬁhlblei?{mﬂ)’—&-t:hlﬁlﬁ lohetRB-2ctph fit

-15 to about sone. e re.is cooled to a

C enper at or BB b e bR R APt by ek i SR T eon
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2006/ 069363 PCT/ US2005/ 046983 I n sonme enbodi nents, the present invention
provi des a conpound which is (R)-8-chl oro-

1- met hyl - 2 58s#r 5-t et r ahydr o- 1H 3- benzazepi ne hydrochl oride or hydrate

t hereof, wherein the onpoynd or drate her f s less t bout
10 %6 1 eat-t nah S0 PR B Piee SYEM RSB B etope SR AR o
under goi Ng 1anANAIRAGS- ¥R HroSIT- mm@mlhedroafhmmmm eaing a{lIXfratjlpg’v)rde@ an be
neasured as_the difference between t he (ﬁ, e wel ht at he b 1{)}
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the cycl e &HHCHOD PHIETEIIFPIHRS PIFES %bGPWJ ‘E]?oﬁ't% ‘1 3gi®

at or near s$HCeHiBndnf @b l:rgﬁ:allﬂjakfﬁoﬁhhh’s a(nBH}ayg)awa@dlffrE&fon ¥R opriging Y | e
m ght be started at about 0% RH to about 20% RH, run to about 5%to

about 1009@R¥s, fatrems $i29, 3tebawt AEY 2beyt P15 2RauA 1Y 2°nﬁ°°P¥l42p%PtPPﬂlt 11, 2bewd 7-5°,

erbodi ment g, 4 Wl 0Ptz O ke emﬁ%ﬁﬁt@%e@?séﬂ:&% @Jﬁlzﬁ%@ﬂ%mwee dfira@fonabout
5% RH, 10% RH, or 15% RH. In sone enbodi nents, the cycle is runs through

a maxi mum @Htamﬁ canying 884, imisony of3894t 2biy6 6.6°, 9 gin4f 9.6 about 10.2°, about 12.9, about
10 17.1°, about 17.5°, about 17.8°, about 18.5°, about 19.5°, and about 19.8°. In yet further

embodiments, the crystalline form has an X-ray powder diffraction pattern comprising

substantially no peak (e.g., where intensity is less than about 5% of the most intense peak) at
about 10.5° to about 11.5°. In yet further embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising substantially no peal at about 11.4°. In yet further embodiments,
15 the crystalline form has an X~ray powder diffraction pattern substantially as shown in Figure 3,
wherein by “substantially” is meant that the reported peaks can vary by about +0.2°,
In some embodiments, the crystalline form has a differential scanning calorimetry trace
comprising an endotherm at about 201 °C. In further embodiments, the crystalline form has a
differential scanning calorimetry trace substantially as shown in Figure 2, wherein By
20 “substantially” is meant that the reported DSC features can vary by about +4°.
In some embodiments, the crystalline form has a crystal habit which is granular.
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crystal | i nenkbedifeRa$he s&gimmg YA ﬁovﬁi@ﬁ&fﬁdcﬁorﬂfa&émb&nﬁnsﬁigt&m%l ally
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reported TdgmspE a’fr@gu’ic,ﬁa% a@?&‘f‘tﬁ‘ %@b%d% gudrabopigl f-| Insgmye prabqditacsis B8 by
any of the i iAkkEmPLOSEAYEARWSBOM o fbr oA EomfrRingREARAR 1A of 26, at

about 6.5°, about 9.6°, about 10.2°, about 11.4°, about 12.9°, about 17.1°, about 17.5°, and about

25 17.7°. In some embodiments, the crystalline form has an X-ray powder diffraction pattern
comprising peaks, in terms of 20, at about 6.5°, about 9.6°, about 10.2°, about 11.4°, abouf 12.9,
about 17.1°, about 17.5°, about 17.8°, about 18.5° about 19.5°, and about 19.8°. In some
embodiments, the crystalline form has an X-ray powder diffraction pattérn substantially as shown
i Figure 7, wherein by “substantially” is meant that the reported peaks can vary by about £0.2°.

30. In some embodiments, Form IT has a differential scanning calorimetry trace comprising
an endotherm at about 201 °C. In further embodiments, Form I has a differential scanning
calorimetry trace substantially as shown in Figure 6, wherein by “substantially” is meant that the
reported DSC feature can vary by about +4° C. '

In some embodiments, Form I has a crystal habit which is rods.

35 In some embodiments, Form II has a dynamic vapor sorption profile substantially as
shown in Figure 8, wherein by “substantially” is meant that the reported DVS features can vary
by about £5% RH.
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uring the formation of the salt, the HCI (e.g., HCl gas) can be added in molar excess

25 relative to {(R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine.

Compositions
The present invention further provides compositions containing one or more of the three
crystal forms of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride. In
30 sorne embodiments, the compositions of the invention include at least about 50, about 60, about
70, about 80, about 90, about 95, about 96, about 97, about 98, or about 99 % by weight of the
hemihydrate (e.g., Form III). In some embodiments, the compositions of the invention include at
least about 50, about 60, about 70, about 80, about 90, about 95, about 96, about 97,-about 98, or
about 99 % by weight of Form I. In some embodiments, the compositions of the invention
35 include at least about 50, about 60, about 70, about 80, about 90, about 95, about 96, about 97,
about 98, or about 99 % by weight of Form IL. In some embodiments, the compositions of the

invention contain a mixture of two or more of Forms I, IT, and IH. In some embodiments,
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Form 11l can be prepared by any of the suitable procedures known in the art
~for preparing 5 crystalline polynorphs. For exanple, Form Il can be

pr epar edwhbyzoe/msssbvi ng (R)-8-chloro-1 - PCT/US2005/046983
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conbi ni ng (R EICH T o- | - met hyl - 2, 3, 4, 5-t et r ahydr o- 1H 3- benzazepi ne (free
base) in a hydrocarbon solvent to forma mxture; optionally renoving

wat er 10 fﬁéﬂ? &ghe m xture to forma dehydrated m xture; and adding HCO and
al cohol to 8“dehydrated mixture. Suitable al cohols and hydrocarbon
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In 30 some enbodi nents, the conpositions of the inyention jnclude at | east
about 80, ABBAL CEFPILEEReT ofdhe GREAPCRE SETBCYEE RSt sare iR B,
about 97, aRelt di8&der§an a9 disordErs Mebbissivetaipilstk disbershoaihiphebiad @ pltic J.

Form P. In sone, enbodinents, fhe conpositions of_ the invention include at
| east abouftis sle el ,se’%eﬁlcffwﬁ%{mﬁwseéd, hiZpBiTPegE s GE CHE OB out

96; about Qdociab®uith SéphalRipaindd othtr (Ath, HidaY inteérgliil pedssurg Epilepsy, bétschalie

enmbodi nents, the conposjtions of the jnventjon 35 include at, | east about
50, about GHOTSISASETAHE %PS‘?JY}?“"]&%S,OY @‘8‘?{ ‘gﬁﬁ‘gﬁlfs @B‘?"‘%Pgaﬂﬁl dsEertipout 97,

about B8, Qfgadil MehtaDBs$dY masiaUtordks ieKildhbbd, hflr&oiNty, egbRtitsdemtindry t he
conpositions of the _ipvention contain %cor}?of(a:[dﬁlrcg of or nore of Forms

I, 11, and dfspiders; ghraisfateis s guiomsn fiwg ade on, obesity, b, Anorosia

nervosa and premenstrual tension.
The present invention further provides methods of decreasing food intake of a mammal
by administering a tﬁefapeutically effective amount of a crystal form of the invention.
30 The present invention further provides methods for inducing satiety in a mammal by
administering a therapeutically effective amount of a crystal form of the invention.
The present invention further provides methods for controlling weight gain of a mammal
by administering a thefapeutically effective amount of a crystal form of the invention.
The present invention further provides methods of treating obesity by administering to a
35  patient a therapeutically effective amount of a crystal form of the invention.
In some embodiments, the above methods further comprise the step of identifying a

patient, where the patient is in need of freatment for the particuler disease being treated, wherein
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WO 2006/ 069363 PCTI US20051046983 conpositions of the invention include
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present in hEFeL e Ho%es met hods for control |ing weight gain of
a manmal by adm ni steri ng a therapeutically effective anount of a crystal

formof the_inventio in entl on further provides nethods of
treating ob@ﬁ"”?‘ff%ﬂf“&ﬂﬂ”ﬁﬁ@? ﬁ"ﬁ&"f‘zg

25 When employed as pharmaceuticals, the crystal forms of the invention can be

administered in the form of pharmaceutical compositions. These compositions can be
administered by a variety of routes including oral, réctal, transdermal, topical, subcutaneous,
intravenous, intramuscular, and intranasal, and can be prepared in a manner well known in the
pharmaceutical art.

30 This invention also includes pharmaceutical compositions which contain, as the active
ingredient, one or more of the crystal foﬁns of the invention above in combination with one or
more pharmaceutically acceptable carriers. In making the compositions of the invention, the
active ingredient is typically mixed with an excipient, diluted by an excipient or enclosed within
such a carrier in the form of, for example, a capsule, sachet, paper, or other container. When the

35 excipient serves as a diluent, it can be a solid, semi-solid, or liquid material, which acts asa
vehicle, carrier or medium for the active ingredient. Thus, the compositions can be in the form of

tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions,
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conposi ti ongcipbitch contain, as the active

The crystal form can be effective over a wide dosage range and is generally administered

25 in a therapeutically effective amount. It will be understood, however, that the amount of the
crystal form actually administered will usually be determined by 2 physician, according to the
relevant circumstances, including the condition to be treated, the chosen route of administration,
the actual crystal form administered, the age, weight, and response of the individual patient, the
severity of the patient's symptoms, and the like.

30 For preparing solid compositions such as tablets, the principal active ingredient 15 mixed
with a pharmaceutical excipient to form a solid preformulation composition containing a
hotmogeneous mixture of a crystal form of the present invention. When referring to these
preformulation compositions as homogeneous, the active ingredient is typically dispersed evenly
throughout the composition so that the composiiion can be readily subdivided into equally

35 effective unit dosage forms such as tablets, pills and capsules. This solid preformulation is then
subdivided into unit dosage forms of the type described above containing from, for example, 0.1

to about 500 mg of the active ingredient of the present invention.
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applications, compositions can be administered to a patient already suffering from a disease in an

amount sufficient to cure or at least partially arrest the symptoms of the disease and its

complications. Effective doses will depend on the discase condition being treated as well as by

the judgment of the attending clinician depending upon factors s.uch as the severity of the disease,
30 the age, weight and general condition of the patient, and the like.

The compositions administered to a patient can be in the form of pharmaceutical
compositions described above. These compositions can be sterilized by conventional sterilization
techniques, or may be sterile filtered. Aqueous solutions can be packaged for use as is, or
lyophilized, the lyophilized preparation being combined with a sterile aqueous carrier prior to

35 administration. The pH of the compound preparations typically will be between 3 and 11, more
preferably from 5 to 9 and most preferably from 7 to 8. It will be understood that use of certain of
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PCT/ US2005{46888¢ invdiioh adﬂlﬁtpsovaredmdﬂa@u@ﬁzs f:}tyemnargememm Ut cRidan be

coutedgeT SUNET 16 SSTBRURIE. LRI |05, 2,30 L LA el 0L g

conpri se apmpRRLS FEHPSRUE1 AP ﬁﬂlb@tiﬂ@?kgdﬂ%@(ﬂﬁw@%ﬁ@@rﬂﬂﬁt In sbﬂsmhﬁ&dﬁx@éntéo&ieng
in the formof an, envel ope over the forner nponents can be

separ at ed Q%eﬁﬁ%%ﬁﬁﬁﬁl%mmévgﬂnﬂkﬂEH*@%QW§§@@g96“¥@§“§¥“H?éﬁhﬂ@ﬁﬂ@?gﬁﬁ in

the stomachyangd déﬁénﬂ‘oh shdR&atidbg s RHRR a&{@xtaneoﬁa;a@%iegsieﬁ 8Cthe Hi8daS drdorder,
duodenum or to be del ayed in rel ease. A variet materials can be used

for such efesvsal h@%ﬁ%ms eﬁth%mq%gaﬂ%éﬁrﬂwéﬁ%%ﬂ sHHraGuPiHEe gyitinber of

pol ymasi ¢ agindsieaa féﬂnﬁiaﬁéx?& Rf ex@i?ieﬁﬂ@:[d ifs roté& bifh‘élm%é&m&u CHlT 0B cRlobe lofn S
shel l ac, cetyl alcoho ' ose acetate. The uid.forns in which

the cryst aPxtfgplaed §am de%fnrﬁa@il%eicaﬂ@s depivedhiEom frodiam pr AR oA et a0 be

i ncor por at ed f ofpagdeRifSids 3k e Mvekifinlciin £fo TRYornkHlR&E ih 08mbiRGHoH $h 3FIGOUS
solutions, suitably flavored syrups, quous or oil suspensions, and

flavored emgreadgyignalpsiyye @tﬁrﬁtsl!eétf@?hl@ cap pludgany pRrrRerEen agmt such gsenthyial |

coconut 0i heenfl arfiBSHRAY inintne s@prédiints, ASi-iBfldmchd t&?ag&tsﬂnmﬂealkephar maceut i cal
vehi cl es. C%np05|t|ons for inhalatijon or insufflation include solutions

and spensi ons M erderghas fsrmmsain disclossd hersinmpt banere chigisaBumdgptopd, gramnles

solvents, of JdvidedHESw! RRHGE be @A RONEE! tBese Tnpldslafbibiira®R gufboses only
conpositions may contain suitable Eharnaceutlcally accept abl e exci pi ents

as descri Betarsdgitabe sonstEwias knbsg lonikEYIEABEYsi t i ons are
adm ni stered by the oral or nasal respiratory route for local or systemc
effect. Conpositions in can be nebulized by use of inert gases. Nebulized
solutions may be breathed directly fromthe nebulizing device or the

nebul iz ng 20 device can be attachedEggﬂgmmgge masks tent, or intermttent

positive pressure breathing nmachine.
Example 1

Preparation of Hydrochloric Acid Salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-

henzazepine .

To a clean, dry 25 mL round bottom flask were added {R}-8-chloro-1-methyl-2,3,4,5-

30 tetrahydro-1H-3-benzazepine free amine (220 mg), 3 mL wethylene chloride, and 1.74 mL of 1M
HCI in ether. The mixiure was stirred for 5 minutes at room temperature. The solvent was
removed under reduced pressure to give a white solid, the HCl salt. The salt was re-dissolved in
methylene chloride (3 mL) and an additional 1.74 mL of 1 M HCl was added and the solution was

- again stirred at room ternperature for 5 minutes. The solvent was removed under reduced

35 pressure to give the desired HCI salt of (R)-8-chioro-1-methyl-2,3.4,5-tetrahydro-1H-3-
benzazapine (190 mg crude weight, 95 % yield). NMR data was consistent with the desired
product.
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Sol uti on, suspension, or powder conpositions can be adm nistered orally or
nasally from devices which deliver the forrmulation in an appropriate °
nmanner . Woeossmwards of crystal formor conposition adm micarEs2est/kesa
patient will vary depending upon what is being adninistered, the purpose
of the adnimiNsty @uiwy); 18.a¢hr sas-)pp 8rys| B 3 1Ad28E, T ek, 8iz), 7t1he§d§tfhfe20f t he

Bopl | cat | ohE: 0 RpaB T B e A o 2R B Ty LABGPT IS

suffering froma disease in an anount sufficient to cure or at |east
partially g: res he synptons of the disease and its conplications.
.Effective depend on the di sease condition being treated as well
as by 4 he ijpigammtof(It)-8—biﬂoﬁptl—ﬂmdiyhgs,djsktairahyaimo-dlﬂpﬁehdizﬂm}pmdmdrfoalﬂbﬁds such
as the sev?lri d ease, 30 the age, weight and general condition
of the pati &rﬁiﬂg %‘EI Oﬁ'c? ke. The conpositions administered to a patient
can be in the f(Aﬂ:ﬁﬂ)mfzstxb,alrsmpﬂﬂtha:If(R)eﬁeaiﬂmmlhmedmz;s&smetrﬁgdmam}% These

conpositions can. b nvent i on steri .techni ues
or ey be. Bearp S Frdtdiae iR viRLE RSB B s S Ay ool

is, or IyamhrelsulﬁleginthmS Ihyaaticl6D 2@ﬂropfdﬁ1gaarc$ia:r s'mmtibm hge:ahandinsamidempmhmﬁ
steril aqueou rior t I The ound
ot oparlt [ ooyt S4t &orlTr et Bt RUBHELLRE B3R iR yhich e 5 of D

to 9 and matePc pAﬂ&ezraﬁlbltne sbrucion i€ codledBoved 2 howicd ﬂntl:beeovuﬂ:dmig@bmm rpipio znsfezi)f
certain of , 069 PCT/ US2005/ 046983 . t he f oreqgoi exci pi,ents,
carvers, or s 865 ﬁfﬁ(ﬁ%g’iz&h\ﬂ %Qﬁerpé'gcéﬂcpso “THRe ¥ o7 %%uﬁpegfm%%ﬁf’%g%@@ﬁ?gaﬁ
sal ts. The ahd@iap eﬂémﬁ:rdﬁlﬁﬁagﬁu@fal :nm 0o §Pst dhhe fuapergionts ﬁli:eeedpnde&le filier cake
invention can or exanpl h Iar

which tho 5 Gestotetiet 0 bl sellonehdh mathr PSP aad e ot biviotBtegy fips e
crystais forpmcesisheﬁ.&egbﬁdbmmsmqirddummamﬁbtﬁhﬁ, paich et dneamd3iﬁae51°ﬂdgrrent of
t he prescribi.n 1 gl an.,. The Off.1,0n.qQr , O] t yst al
Form of ¢ g SR BhGAF S BHEr Rassel oA kS a St > dchendi ng
u pon a nunmh&fhaio-lHG Rheazbpind hidirdelofldstegehydelrenisobianed hod atdRrd @istatiine
(e.g., hydrolf[:)FEobi city), and the route of adm nistration. For exanple, the
crystal &P of the invention can be provided in an agueous

physi ol ogl cal buffer solution containing 10 about 0.1 to about 10% w v of

the co Eg% EP arenteral adm nstration. Some typical dose ranges are
from goto about 1 g/kg of body wei ght per day. In sone

enbodi rrent &)re;tdietmniﬁqg)-samea-i@&nwmsmhaﬁy&m-lm-b@m@emﬂr&%ﬁﬂe/ kg
of body wei er da The dosage is likely to depend on such vari abl es
as the typé%é? 'of progression of the disease or disorder, the
overal |l health s&@td:t&nﬂélytﬂts% qidtict fiee GhR R pRthlaiotl méthyl-234, Stdtrdeyded-Dillogi cal

officacy ol Ahechatal Jo formsales dolamla n e eeaen,
dose- r 2% pons@icellipesot@dpici dwillationGsn iehel \off lebOthar 0.68%. Fattheioptebhek M8 tvaS Bt @AS .
to the flask as required to maintain the same volume. The clear solution was filtered and a
mixture of 3.06 g, 83.9 mmol hydrochloric acid gas and 19.38 g isopropanol was added over 60
min at an internal temperature 20°C. The resulting suspension was stirred for at least 2 h, before
being filicred. The filter cake was washed with 60 g of acetone cooled to 0 — 10 °C and the
30  product (9.19 g) was dried at 60°C at 30 mbar to provide 5.88 g of Form IL

Example 4
Preparation of (R)-8-chlore-1-methyl-2,3.4,5-tetrakydro-1H-3-benzazepine hydrochloride
crystalline Form 1. '

35 Form I was prepared by heating a sample of either Form IT (e.g., prepared according to
Example 2) or Form III (e.g., prepared according to Example 1) to a temperature of about 160 °C
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The crystal forns of the invention can also be fornulated in conbination
with one or nore additional active ingredients which can include any
phar macewt nediocdgBnt such as anti-viral agents, anti bedimas2o00snasugs
suppressants, anti-inflamatory agents and the like. 20 In order that the
i nventi on @i sTGASedch&rabout iy eharieateditfarat efidtoyt 1r1GAniat Oadersxanpbras
are provi ded bel ow,, | oul d .be understood that these exanples are for
iIIustratig & %}%ﬁ%@gkgfﬁ’ﬁﬁﬂgﬂﬁ are not to be construed as linting the
invention in any manner. 25 EXAMPLES Exanple 1 Preparation of

Hydr ochl or'gc Ac}gq} Salt of (R)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-1H 3-
benzazepi ne*¥8#&>cl ean, dry 25 nL round bottom fl ask were added

(R) - 8- &hl osedbillityef (R)-8-cRlodo-4 1betBH-21,34,5-adtydhydrol HE-3-Heanzagisphyiodhi@leam ne
(220 ny), 3 n% rreéﬁh}_ll gne chloride, and 1.74 niL of 1M HC in ether. The
m xture waSSPIMeEdMMl, 5 i hutes at roomtenperature. The sol vent was
removed under r @il o FaESUS hestedyiovi60 8C it T@A Sivhdcel for bt HGhinS@tleh heakbie

salt was re-dissalved. | e ene, chloride (.3 nL) and. an ditional 1.74
o of "M B Rat Sk e oL TOBR T S pase Sitgh o8 R PRa S bR,
tenperature for 5 mnutes. The solvent was renoved under reduced 35
pressulréﬁ t&égi ve the desired HO salt of
(R) - 8-1h1 oS ®PI& hyl - 2, 3, 4, 5-t et rahydr o- 1H 3- benzazapi ne (190 g crude
wei ght , - 95 Héaydtaitiy.of YR-cldbm-Mmsthg RS HSttefthhydiré NI Berdfepine Gydrocaokias . 15
WO 2006/ 069363 PC‘E[ US2005/ 046983 "H NMK (U1Cl13): 10.2 (br s, iH), 9.8 (br
, 111), veomgtalpg Foymllly — 5 g py 711 (d, 1H J = 2 Hz), 7.03 (d, 1H,
8 Hz), 3.6 (Agamdid)of FSnbIwas Hedieddo,602C Bordt Bast Dhods HXRPD afnlfs@ shdlel, J =

s

J =

7 Hz). Exanple.2 5 Preparati of .

(R) - 8-chl of ﬁ@%@p’ﬁgpﬁ@g@{n@f@?ﬂ?&fwgﬁ?&}%@nﬁH 3- benzazepi ne hydrochl ori de
hem hydr at e ( ForARahble)of Abrm2 I w4 hebied 10100C gor 088 BayMEHD analysis showed partial

(R -8-chloro-I-methyl -2, 3,4, 5-tetrahydro-1H 3- benzazepi ne hydrochl ori de
is treat edCWG’@‘mé"ﬁ‘i’W’%&é At%osphere with 359.36 g of isopropanol. The
resul ting m Xt UesalnplcREBHOOIT VasGRated ra0vC dir3Q nfim@ée HRPIDANLEO Bhowhd patialt he
desired tenperature_10 is reached, 12.43 g of water are added foll owed by
960 g of c%@ﬁé‘?&%@"%ﬁ%ﬁr%ﬁt@added at 60 to 40 C. Afterwards the

sol ution is coolsegnPai FerMIiNe hhikitcBoow f&atli dayi RBPDabaliAknbRed paktdl 20 t 0
25 C._After crystallization of the product. is observed the resulting
susperns{ on "P%Ve{"f‘}c/?&lt‘éﬁ"waétqlﬁ?a@l% and stirred afterwards for additional 3h
at 0 to 5C. The suspension is filtered and the filter cake is washed with
160 g of cycl ohexabss Méedfidatiensriof 8Rtivenitondinfadditibieto tHE0 dgeied tyteihohigbane.
Fromthis '

apparent to those gkilled in the art from the foregoing description. Such modifications are also
mtended to fall within the scope of the appended claims. Each reference, including all patents,
patent applications, and journal literature, cited m the present application is incorporated herein by

25 reference in its entirety.
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15 process 176.81 g of a colorless wet product was obtained, which was
dried at 35 to 45 C, preferentially 40 C, at 50 nbar, 153.03g (95.3
weight %9 of (R)-8-chloro-I|-nethyl-2,3,4,5- tetrahydro-1H 3 benzazepi ne
hydr ochl ori de hem hydrate was obtained as a colorless crystalline solid.
20 Exanple 3 Preparation of

(R -8-chloro-1-nethyl -2, 3,4, 5-tet rGihyV8- | H 3- benzazepi ne- hydr ochl ori de
crystalline FormH Approxinmately 6.6 g of the free base

(R -8-chloro-I-nmethyl -2, 3,4,5-tetrahydro-1H 3- benzazepi ne was di ssol ved

in cygl ohexahe, ) Ity T 414 ter .eontent was 25
reduced by azeoédgggiv%igﬁﬁgﬁﬁfﬁ'ac@gﬁ lt%%y%eél’pgefﬂﬁ%%g @ﬁér?e%%%mmrther
cycl ohexanbydmshlotide heihlydratdhe fl ask as required to maintain the sane

vol une. The clear solution was filtered and a mxture of 3.06 g, 83.9
mmol hydrochloric acid gas and 19.38 g isopropanol was added over 60 mn

at anpinte r&lm,-;,fdmﬁr ; qﬁ{‘,ﬁ%%nt'_ : tirred for
at | east ZAh, be orea%bei ng%?i%a%ﬁe{?e : e %?&é&%ﬁ%‘%\g&s fed with 60 g
of acet onecwoptising peaks, itGer@sani @0 4tabd0t 1R Dthandtabo@ 1¥P°g) was dried at 60C
at 30 nbar to provide 5.88 g of Formll. Exanple 4 Preparation of

(R -8-chloro-I|-nmethyl -2, 3,4,5-tetrahydro-| H 3-benzazepi ne hydrochl ori de
crystal | i ng Hegtifydratedecdt ' @W" f either
FormIl (e.g., prepared ‘g{??éér’&l.éﬁg 1t 0 %&%drr%%y oérr Eor rrt? ' t%zer?g. :

prepar ed aewBpERipgPeaksHrierpisef 2§, atabautt BnTfe alaiut 1 4.98fababiol ft4°1 BB 16 WO

2006/ 06936 21%0%\/ 6 LN urpnace for about 15 m n when

heat ed at gsgg%gg a ogﬁou?gg'&y’rﬁnﬁ.a£%ré}eési on to Form | was detected by
XRPD anal ysis. Exanple 5 5 Stability of

(R -8:chloro-I-nmethyl-2,3,4,5-tetrahydro-I| H 3-benzazepi ne hydrochl ori de
crystél | i né hegrhydrate aceqdisie go elpinrd rhaving masX eyapastier diffi6Ctica patemn TGA
furnace fo ' eafed at a rate of -about 10 C/'mn. XRPD
anal ysi s s%ug%'ﬂ%uf%h%hg’gﬁﬁ%g’al formafter heating. 10 Exanple 6 Heat
stability of (R)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-I|H 3-benzazepi ne
hydr ochl or i tdhe crystalline FormM A sanple of FormIIl was heated to 60 C
for at |ead e@%&%ﬁ@ acogting &g\ elpim | having acdiffersntial iseanning ¢ajorirostgheacee i n
crystal T oty ad GRIHYn between 90°C and 110°C. -

6. A hemihydrate according to claim 1 having a differential scanning calorimetry trace
comprising an endotherm between 90°C and 110°C and an endotherm at about 200°C.

7. A hemihydrate according to claim 1 having a differential scanning calorimeiry trace
substantially as shown in Figure 10.

8. A hemihydrate according to claim 1 having a dynamic vapoi* sorption profile
substantially as shown in Figure 12,

9. A hemihydrate according to claim 1 having a thermogravimetric analysis profile
showing about 3.7% weight loss below about 150°C.

- 10. A hemihydrate according to claim 1 having a thermogravimetric analysis profile
substantially as shown in Figure 9. |
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15 A sanple of Formlll was heated to 60 C for one day. XRPD anal ysis
showed partial conversion to Form| after heating. A sanple of FormlI|
was heated to 80 C for 30 m nutes. XRPD anal ysis showed parti al
conversion to Form | after heating. A sanple of FormlIll was heated to 80
C for 1 day. XRPD anal ysi s showed partial 20 conversion to Form| after

heatildg. \ahemihydmiriadcputing wrrlaiar | which gajnsdessdhan sbeub tili% weight gftehose
d i bed _herej AN o5 kol oiRiihe art f th
foregor ng o 4 namiCyasdb BERAGH chéle BRSNS KHIRL Ret 10 21 110 11

wi thin the scope of the appended clainms. Each reference, including all
patents, atent applications, apnd journal literature,_ cited in the
presdd  aphlcheaesibon comprising HBeRIRYATRAcSPHINg to 2p5 ope pErlamee] fhllt s
entirety. 17 CLAIMS 1. A compound which is

(R -8-chloro-1-nmethyl -2, 3,4,5-tetrahydro-| H 3-benzazepi ne hydrochl ori de
hem Hadr at £ copodihemchydiigtoacisierc t, dviregein said hamnihyirdavomstes &Xieay powder
diffraction pattern c¢aqnprising peaks, in terns of 20, at about 13.7 and
about 14. gabogt Sk By y Ph8d SEWBPHENY to claim 1 having an X-ray powder
diffraction pattern conprising peaks, in terns of 20, at about 13.7,
about 14.9, about 15.4, about 15.8, about 16.7, about 20.1, and about
21. 4.144. M kenipbsitiombeoniinptodilaim 12) vdieadinsdid hemihygirain cobstituesas hehst
diffractio a rn suybstantially.as shown in Figure 11. 5. A hem hydrate
accordi ng %Bﬁiﬁwlwéwﬁgmécawﬁﬁ%u al scanning calorimetry trace
conprising an endot herm between 90C and 110C. 6. A hem hydrate according

to claim1 having a differential scanning calorinmetry trace conprising an
endotlfer m Aevwpositie@) @carding todaiam t2, avherein saif demilgdratd oonstinoet ledggt A

hem hydrate acgcaordi ng.t | ai,m 1 hawing a differential scanning

cal ori net r@’oﬁ%@y@ yé’%&%ﬁ&ﬁ??ﬁl"?ffpﬁlggﬂom in Figure 10. 8. A henihydrate
according to claim11 having a dynam c vapor sorption-profile

substantially as shown in Figure 12. 9. A hem hydrate according to claiml
havi . a tAeompgsition eemprisingahemiiydrae agcording torapxiong oapigirms B1ordd ard ght

| oss bel ow.about hem hydrate according.to claim1l having a

50C. 10.
thermgra\/ﬁ’we(]:‘gia |a§,§efp§ab§‘?8 iTeé substantially as shown.in Figure 9.

17. A compound according to any one of claims 1 to 11 for use in a method of treatment
of the human or animal body by therapy.

18. A compound according to any one of claims 1 to 11 for use in a method of treatment |

-of a 5HTac-related disorder of the human or animal body by therapy.

19. A compound according to any one of claims I to 11 for use in a method of treatrent
of a disorder of the ceniral nervous system; damage to the ceniral nervous system; a

cardiovascular disorder; a gastrointestinal disorder; diabetes insipidus, or sleep apnea.

20. A compound according to any one of claims 1 to 11 for use in 2 method of treatment
of depression, atypical depression, a bipolar disorder, an anxiety disorder, an
obsessive-compulsive disorder, a social phobia or panic state, a sleep disorder, sexual
dysfunction, a psychosis, schizophrenia, migraine or a condition associated with
cephalic pain or other pain, raised intracranial pressure, epﬂepsy, a personality

_disorder, an age-related behavioral disorder, a behavidral disorder associated with
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18 11. A hemihydrate according fo claim| which gains | ess than about 1.0
% wei ght after undergoing a dynam c vapor sorption cycle from10% RH to
90% RH. 12. A conposition conprising a hem hydrate according to any one of
claims 1 to 11. 13. A conposition according to claim12, wherein said
hem hydrate constitutes at |east about 50% by wei ght of said conposition.
14. A conpdemdntiesorgansomdnialdisordetsainenta? ;lismbrseibm:hﬁgh@dhwmﬂi‘iat an

constitutes at,|east about. 90% by weight of said co sitian. .15. A
Conmosi ¢i GREETEIET IR ARardst TS fFLEE, SCRR: SRR ro it SR HER: ¢ ut es at
| east  aboyfesi®® YulidhidVaherBkiatervidh, br pREMSSrubioBasidP. A conposition

conpri si ng asﬁgn‘i hydrat e accor di %g to any one of clains | to 11 and a
pharmaceutically acceptable carrier. 17. A conpound according to any one
of cl.ains to 11 for e in a net .of . tr ment. of the.human or ani nal
body By "t He PRyt E o0 SR LGP 4 4 F I i e el aiEng, 17 1
use in a i ] of treatnment of a SHT2c-rel ated di sorder of the-human or

~ani mal body by therapy. 19. A compound according to any one of clains |.
to 11 for use in a nethod of treatnment of a disorder of the central

G sortter & oGbo PR R SRy REE bR RIS (P17 NBL Enlnol REAHATR T

20. A conpfgddnigiecording to any one of claims 1 to 11 for use in a nethod
of treatnment of depression, atypical depression, a bipolar disorder, an
anxi ety disorder, an obsessive-conpul sive disorder, a social phobia or
pani &St at g, Sl ERQldHe %%g oﬁg.}é?f}iaim‘ dysd 'l’Pﬁ'Ir'ugé'in. Qﬁ%&%ﬁﬁ:}cﬁtﬁn .
schi Zéphrenia, “mgraine or a condition assoclated w cephalic ﬁéln or
ot her pai nsatie®i sed i ntracranial pressure, epilepsy, a personality
di sorder, an age-rel ated behavioral disorder, a. behavioral disorder
associated with 19 denentia, organic nental disorders, nental disorders in
chi | dhood. B Yelchat 2oLk WP TPLyr il 5 Hethod REGRIALIEA! | Oue
'synd?%ﬁe, é?%g&br a%%o%%%?gﬁg?gﬁfgn, 0 eg?ty, bul 1 m a, gnoré@?g ne?vosa,
or prenmensweight gdimnsi on. 21.. A conpound according to any one of clains 1
to 11 for use in a nmethod for treating obesity. 22. A conpound according
to any one of clainms | to 11 for use in a nmethod of decreasing food
'ni ﬁk . ]?3Use§bf‘%9m&ﬂd%E&ﬁﬂiﬂg@&aﬁjpomfaﬂﬁlsqfto%%%eh;ahﬁfa?:ﬂx_ré gfause in a
met hod of 1 nducing _ : .
medicament for treating a disorder of the central nervous system; damage to the

central nervous system; a cardiovascular disorder; a gastrointestinal disorder; diabetes

insipidus, or sleep apnea.

26. Useofa compomid according to any one of claims I to 11 for the manufacture of a
medicament for treating depression, atypical depression, a bipolar disorder, an anxiety
disorder, an obsessive-compulsive disorder, a social phobia or panic state, a sleép
disorder, sexual dysfunction, a psychosis, schizophrenia, migraine or a condition
associated with cephalic pain or other pain, raised intracranial pressure, epilepsy, a
personality disorder, an age-related behavioral disorder, a behavioral disorder

| associated with dementia, an organic mental disorder, a mental disorder in childhood,
aggressivity, an age-related memory disorder, chronic fatigue syndrome, drug or

alcohol addiction, obesity, bulimia, anorexia nervosa, or premenstrual tension.

27.  Use of a compound according to any one of claims 1 to 11 for the manufacture of 2

medicament for treating obesity.
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satiety. 24. "A conpound acbording to any one of ‘clainms | to 11 for use in
a nethod of controlling weight gain. 25. Use of a conpound according to
any one of claims 1 to I1 for the manufacture of a nedicanent for
treating a disorder of the central nervous system danmage to the centra
nervous system a cardiovascul ar disorder; a gastrointestinal disorder;
di abetes insipidus, or sleep apnea. 26. Use of a conpound according to
any o of_clainms | to | | for the nmanufacture of medi canent for
St P dH e TORPOB e ribedt e O AR ol 4P U SSHBERNS AL B et y
di sorder, m&gigﬁ%BY&aE&ﬁﬂgHﬁ&&ﬁmﬁk?Order, a soci al phobia or panic
state, a sleep I sorder, sexual dysfunction, a psychosis, schizophrenia,
m graine or a condition associated with cephalic pain or other pain,

rai sed.intyacranial pressure, il eps ._pers i di sarder, .an

e r 2har Lo iR opi g dosiners s Bt o AlairiT & ddphtaF MAsSBHERS PER wi ¢ h
dementi a, aRJRLGSR for HANLIAL satiet@r der, a mental disorder in childhood,
aggressivity, an age-related nmenory disorder, chronic fatigue syndrone,
drug or al cohol addiction, obesity, bulima, anorexia nervosa, or
prenmepstru tension. 27. e of a co nd accar.di ng to any. one.of clains
L Eo T8 § 0P hEX Farmtend reratieth ofy B BolRm T B oL eyttt B2 00 26,
Use of a corprebnentdetsrbiolthd weighygse of clains 1 to 11 for the :

manuf acture of a nedi canent for J%creasing food i ntake. 29. Use of a
conpound according to any one of clains 1 to 11 for the manufacture of a
medi canent for inducing satiety. 30. Use of a conpound according to any

one of clainms 1 to 11 for the manufacture of a nedicanent for controlling
wei ght gain. 21

21



