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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.
Preparation 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 also described in International Application No.
PCT/US04/19279 which is incorporated herein by reference in 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 polymorphic 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

‘meet this and other needs.
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Figure 8 depicts a dynamic vapor sorption (DVS) scan for crystalline Form II of the

20 invention (VTI dynamic vapor desorption analyzer). -
Figure 9 depicts a thermogravimetric analysis (TGA) thermogram for crystalline Form III
of the invention (TA Instruments TGA Q500 in open cell open cell; 25-350 °C; 10 °C/min).
Figure 10 depicts a differential scanning calorimetry (DSC) thermogram for crystalline
Form III of the invention (TA Instruments DSC Q1000; 25-220 °C; 10 °C/min).
25 Figure 11 depicts a powder X-ray diffraction pattern (XRPD) for a sample containing
crystalline Form III (PANalytical X’Pert Plus Powder X-Ray Diffractometer; 5.0°-50.0° 20).
Figure 12 depicts a dynamic vapor sorption (DVS) scan for crystalline Form III of the

invention.

30 SUMMARY OF THE INVENTION
In some embodiments, the present invention provides (R)-8-chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride hemihydrate.
In some embodiments, the present invention provides (R)-8-chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride hemihydrate having crystal Form IIL
35 In some embodiments, the present invention provides (R)-8-chloro-1-methyl-2,3,4,5-
tetrahydro-1H-3-benzazepine hydrochloride Form I.



In sonme enbodi nents, the present invention provides
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20 of a mammal comprising administering to said mammal a therapeutically effective amount of a
hemihydrate or crystal form as described herein.

In some embodiments, the present invention provides methods of treating obesity
comprising administering to a patient a therapeutically effective amount of a hemihydrate or
crystal form as described herein.

25 In some embodiments, the present invention provides use of a compound or crystal form
of the invention for use in therapy.

In some embodiments, the present invention provides use of a compound or crystal form

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

30 DETAILED DESCRIPTION
Crystalline forms
The present invention provides, infer alia, three crystalline forms of (R)-8-chloro-1-
methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride, individually designated as Form I,
Form II, and Form IHI. Forms I and II are anhydrous, hygroscopic forms, both of which readily
35 convert to Form III, a hemihydrate, upon exposure to moisture.
The various crystalline forms of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine hydrochloride can be identified by their unique solid state signatures with respect to,

3
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15 The absence of weight loss below 150 °C in the TGA data suggests that both Forms I and
1I are anhydrous, non-solvated crystal forms. This result is in contrast with Form III which
displays a dehydration feature calculated as a 3.7% weight loss which is consistent with the
theoretical weight loss of 3.7% for a hemihydrate. Analysis by DSC further confirms the TGA
results, where only Form III shows a dehydration event at about 95 °C. The individual DSC

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

forms.
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0C). In addition, the differential scanning calorinetry trace conprises a
further endotherm at about 200 OC. In yet further enbodi nents, the
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t ol uene, cycloheptane rret hyl cycl ohexane, heptane, ethyl benzene, m, o-, or
p- xyl ene, oftafig; Xar]i’ﬂétﬁ'é) nonane, or naphthal ene. In sone enbodi nents, the

hydrocarbon i s CHeiire%®d08iments, 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 scanning calorimetry trace comprises a further endotherm at
about 200 °C. In yet further embodiments, the hemihydrate has a differential scanning
calorimetry 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.

In some embodiments, the hemihydrate 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.

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 substantially as shown in Figure 9, wherein by
“substantially” is meant that the reported TGA features can vary be about 5 °C.

The hemihydrate can be prepared by any of the suitable procedures known in the art for

30  preparing hydrates of compounds. In some embodiments, the hemihydrate can be prepared by at
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returned t oclhilb®@- lsmahyl+2mg4 Rittyabydnd-1Hi3rbesmnepier Hydocitemndeso cayethlijhing grdvent (e,
alcohol plus water plus hydrocarbon) is about 1:2 to about 1:15, about 1:6 to about 1:10, or about
1:8.

In some embodiments, the mixture containing the crystallizing 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-1H-3-benzazepine
hydrochloride 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-methyl-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 mixture is cooled to a temperature of about 0 to
about 5 °C.
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>% R peaks, in terms of 26, at about 6.5°, about 9.6°, about 10.2°, about 12.9, about 17.1°, about 17.5°,
and about 17.8°. In further embodiments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 6.5°, about 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 peak 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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t hat the repgbé@deddSGelceRtalline femrhay af ¥-rypostderudifivhction pattern comprising peaks, in
terms of 20, at about 6.5°, about 9.6°, about 10.2°, and about 11.4°. 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°, 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 26, at about 6.5°, about 9.6°, about 10.2°, about 11.4°, about 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 pattern substantially as shown
in Figure 7, wherein by “substantially” is meant that the reported peaks can vary by about 0.2°.

30 In some embodiments, Form II 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 II 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 DV features can vary
by about +5% RH.
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content of the mixture after removing water can be less than about 0.1, preferably less than about

0.05, or more preferably less than about 0.03 wt%. If the water content of the solvent mixture is
sufficiently low (e.g., less than about 0.1 wt%), the water removal step can be omitted.
During the formation of the salt, the HCI (e.g., HCI gas) can be added in molar excess
25 relative to (R)-8-chloro-1-methyi-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 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 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 II. In some embodiments, the compositions of the

invention contain a mixture of two or more of Forms I, II, and ITI. In some embodiments,

10
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associated with cephalic pain or other pain, raised intracranial pressure, epilepsy, personality

disorders, age-related behavioral disorders, behavioral disorders associated with dementia,

25 organic mental disorders, mental disorders in childhood, aggressivity, age-related memory
disorders, chronic fatigue syndrome, drug and alcohol addiction, obesity, bulimia, anorexia
nervosa and premenstrual tension.

The present invention further provides methods of decreasing food intake of a mammal
by administering a therapeutically 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 therapeutically 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 treatment for the particular disease being treated, wherein
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states, sleep disorders, sexual dysfunction, psychoses, schizophrenia,
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conpri t he_st ent| t need of
Croatmant £ BFubR Al R OBl KL o Rk By D B P el e 0T
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t herapeutically C I As
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i nhi biting, isisviduel wlata&ymmdmp@sed wgheadlwweamél,tlocomisctrdiemhutdoemos}zﬁtder in an
i ndi vi dual . " patient,"” used

i nt erchangea ’fﬁengncgg? g‘gpla%' tﬁe %M]O% %?’rglgmpt&x%%ép&lthe cgg&n?r%l s, preferably m ce,
rats, dtdher rode(ﬂ)snhma:l@)ﬂle élﬁeash;)@‘s exanails ;mhﬁnmrw, digsaget ¢cmd1tlglheemord¢omsaas or

i mat |y _h
pri et o, SRR LS AR DTRAS 8 MAEHLS! S BB RS,
or pharnac eubndaiwln oagxsordert(ha,t arebting ifgrthet deaelbprodnd gf thapatisrlogymdd/or nal r esponse
In atiss ue’sy/me%omaec loigﬁ suchias s@tlﬂgbglggalfgad %{thp&{gﬁgf t\ﬁﬁﬁ m!fe%tnp 5111}9 sought by a
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load in the case of a viral infection.

Pharmaceutical Formulations and Dosage Forms

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, rectal, 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 forms 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 as a
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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i nventi on, hhrmmys’ta]lue calﬂlgtvse,cbobmﬂylpsrrblgqpn@aéll@osmm spruphandmeghyt cqbiukosd. ,

]91):, ugig_rrglye%ﬂe %ﬁ%ﬁlﬂ%ﬂ%g Ean addlhlo alll9 %ncﬁldgvI 151%5%@%%& X Og?%s{ thlg{migaﬁs“}g §t%29£tg1 of ,
exci pi elnt semdnemaxabomwdﬁﬂnglegdnts ¢mulmémn’gbled suspaiding agedsypresaovinglagents suchgsli d
materi a t ive

i ngredient. mF 1' anc{l?fgp %8%”"3. tllgzé)%tgs g‘geﬁet n%g a%&}t%%q# H&r%glgéag% J&gl e s, pills,
powder sL5 | ozmnmmpnsczfctﬁeen@nnmh bt @melh‘ied B¢ 3,0 gumde asiclg mestaisadok §élord
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and hard geliraihémcapsul es, supposi tor| es, st erile injectable sol utions, and
steril e packaged.powders. a f rystal. can
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e.g. about %gcqutgc{] to produce the desired therapeutic effect, in association with a suitable pharmaceutical

excipient.
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 a 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 is mixed
with a pharmaceutical excipient to form a solid preformulation composition containing a
homogeneous 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 composition 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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Some exanpl es of suitable excipients include | actose, dextrose, sucrose,
sorbitol, mannitol, starches, gum acaci a, cal cium phosphate, al gi nates,
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chosen rout eelmtﬂesadm n| st ration, the act uaI crystal form adm nistered, the
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tabletd5 t hphqnmaamhqahy acaertable athgmse:dw@amc demsxednmmrds tlmrqmﬁandrmmi@ts dak

exci pient t SO|Id ref or mul at i C i L i ni

nomgencous HEPLIRe S ublrd SR b CRERRELILAD FAYANIRef s,
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be coated or, ot hef W 3¢ SOMRRNNAST oL Qopriate manmer.

The amount of crystal form or composition administered to a patient will vary depending

upon what is being administered, the purpose of the administration, such as prophylaxis or
25 therapy, the state of the patient, the manner of administration, and the like. In therapeutic
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 disease condition being treated as well as by
the judgment of the attending clinician depending upon factors such 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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g c{ are not to be constﬁl 3 as l?mltlng the 1nvent10n in any manner.

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

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 methylene chloride, and 1.74 mL of 1M
HCl in ether. The mixture 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 HCI was added and the solution was
again stirred at room temperature for 5 minutes. The solvent was removed under reduced

35 pressure to give the desired HCI salt of (R)-8-chloro-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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The conpositions adm nistered to a patient can be in the form of
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can al so be tdtolryried- Hi-8 ebenzazepinediydathloneietnthy dnate voas ohtemed @ddiotorlessatysatiineve

i ngredi ents vﬂi ch can include any pharnmaceutical agent such as anti-viral
Selid., . . .

agents, ant PHodi es, i nmune suppressants, anti-inflammatory - -agents and the

like. In order that the invention disclosed herein may be nore efficiently

under stpod, eanRIses are provided below. It should be understood that these

exanpl €s argx?% il lustrative purposes only and are not to be construed as
limting th@répaveiviniod (R)-8rcldono-Tvathgl-2,3,ERAMPAAr &t Hb@nzdzepine hydrochloride

crystalline Form II.
Approximately 6.6 g of the free base (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-
benzazepine was dissolved in cyclohexane to a volume of about 130 mL. The water content was
25 reduced by azeotropic distillation to a level of less than 0.03%. Further cyclohexane was charged
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 filtered. 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-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride
crystalline Form 1.

35 Form I was prepared by heating a sample of either Form II (e.g., prepared according to

Example 2) or Form I (e.g., prepared according to Example 1) to a temperature of about 160 °C
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Preparation of Hydrochloric Acid Salt of
(i?)-8-chloro-1-nethyl-2,3,4,5-tetrahydro-I H 3- benzazepine To a clean, dry
25 nlL rouwa 2b@tacosesf | ask were added (i ?)-8-chloro-| - et rgrAR2@544683
tetrahydro-| H 3-benzazepi ne free am ne (220 ng), 3 nL nethyl ene chlori de,
and 1. 74 niinof TGAMfur@ice fon aledubh & minTWeenrieattdate ratasf abvutrlp 8d/nfimr CEverision togkormt
roomtenper s renoved under reduced pressure to give a
white soli dﬂvg%%tﬁglg%gﬁkﬁ%%ﬁﬁgal t was re-dissolved in nethyl ene chloride
(3 nL) and an additional 1.74 nL of 1M HC was added and the sol ution was
again sti rrﬁgaﬁle%oomterrper ature for 5 mnutes. The solvent was renoved
under reduce eSsure to give the desired HCO salt of

(i ?) - 8- 6hl oBtabilityreft (Ry-B-cEloBo-Z-nteth a2 3shy-thtirhy do 3 H-B-brrzazepin ey dfdcdbrivig cr ude
wei ght, 95 % yieldl. NVR data was consistent with the desired product.'H
JNVK DU 3) :cpy%‘!@.ﬁ’é‘g?B?mgﬁthi), 9.8 (br s, IH, 7.14 (dd, IH J = 2, 8 Hz),
7.1 1 (d, IH J As2mplepfFormO3va digatddp 160 °C i8 aFiOGA fudhase fonpboRt)S mid. vihef hgat@H) |

2.8-3.0 (m _3 i e d~, 3H, = A : rat i .

(i ?)-8-chl et or °§‘i lfoz,cé“?lﬂ', e ]é’tar%%lg%%?hS%‘fﬂr@}%‘égﬁ’i‘%@%%nfg e Bletvs i de
hem hydrate (FormH') At 20 to 25C, 160 g, 689 mM of (

) - 8- chl.ar o- b&é&%tﬁ | -2,3,4,5-tetrahydro-| H 3- benzazepi ne hydrochloride is
treat eu1 under 8P it rogen atnosphere with 359.36 g of isopropanol. The

resul ting nileatstability oh@i8edhldro-160etB@-13,4.Ftetralydeo-tH Sebvengaxeping bydrodfloride t he
desired tenperature is.reached, 12.43 g of water are added foll owed by 960
g of cycl ogr zﬁﬂaielm\?w?f’f: Ifz}re added at 60 to 40 OC. Afterwards the solution is
cool ed over 2 howrssmple bhFsindl vetsiheatedig 60 &€ fot 60easphhouro XRPID enaBBSisGhaweaf t er
crystallization of th roduct . | erved the resulting suspension is
cooled to Os%bgagtlaﬁ)l ngglﬁgéﬁ?rcpgﬁi%ﬁgﬁwfaggf or additional 3h at 0 to 50C
The susgipensi on i & shinpleef Ectmdfldvasheatéd o168 FC fakee day. WRPDeabalybis shoteCpagtiad f

cycl ohexane via th eact or .and further 160 g of cycl ohexane. Fromthis
process 176° Vergsmgﬁogongglao?rlhé?%}sng\?\et product was obtai ned, which was dried
at 35 to 45 0C, prsefpleefiforal MywasheBE toRD °G or AD aninuteh5 XROBpnfI9Gs Srowed prntial %)
of ( )-8-chloro-|- hyl. - 4.5- tetrahydro-| H 3-benzazepi ne hydrochl ori de
hem hydr at ec%%fgrsgﬁg(g]’%one&ag%&ga%n& orless crystalline solid. Exanple 3
Preparati on of (R)saBplclof Bororl-wasthhated 8,88 °A fd5-1tdey. r ARBI pueelyskd-sBewbeineezEpi ne
hydr oc@oori de

conversion to Form I after heating.

Various modifications of the invention, in addition to those described herein, will be
apparent to those skilled in the art from the foregoing description. Such modifications are also
intended to fall within the scope of the appended claims. Each reference, including all patents,
patent applications, and journal literature, cited in the present application is incorporated herein by

25 reference in its entirety.
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crystalline Formll. Approximately 6.6 g of the free base (
)-8-chloro-|-nmethyl-2,3,4,5-tetrahydro-1 H 3- benzazepi ne was di ssolved in
cycl ohexawe 20@/m9366] une of about 130 nl. The wat er cont ent/usa@snecdssed by
azeotropic distillation to a level of |less than 0.03% Further cycl ohexane
was charged to the flask as required t@QLARStain the sanme vol unme. The cl ear
sol ution Wq,g fti.l tle.re .and a m xture of 3.06 g, 83.9 mmmol hydrochloric acid
gas and 19. gadsfglgﬁe (5spanol was added over 60 mn at an internal

t enper at ur d. 200Q cobly@unidshitl isiiB)-S s prersinethyvisbs4,§ tatrehesido-11d3-benzazemanst 2 h,
before being filtered. .The fil.ter cake was washed with 60 g of acetone
cooled to O - d‘yg@%g%det eré“hﬁffl%ffum (9.19 g) was dried at 600C at 30 nbar
to provide 5.88 g of FormIl. Exanple 4 Preparation of

(R -8-chloro-I-nmethyl -2 .3 4,.5-1e rQrl - i : ride
crystal i né For ﬁ\e.hglﬁgly Gt O\Rfé%lmpfr %ﬁ%%a%?vﬁgvg%? ﬁgﬁé"%gféﬁ%?egy%?‘ %feilg%l%er Form
Il (e.g., prepargéksaeatdonZp, biebhxadpP endpowrl4Bbrm DI (e.g., prepared
according to Exanple 1) to a tenperature of about 160 0Cin a TGA furnace
for about 15 m n when heated at a rate of about 10 C/ mn. Conversion to
Form | was Fet eclietheRihyXBRISf dlaidl Y hiving dvarmylpewder Siffriition patteaf cofnprisinghl or  o- |

-methyl S-tetr ahydro-|H -benzazepine drochl ori .Lcrystalline Forml. A
sanpl e of Form IPSREsMEEr Q2% 8t %@p]é% ’iagglﬁ 1% al?‘ﬁ‘ll' ﬂsg‘_%:ea%%l%fb@?i?utfg‘%m n
when heated at anpbai20.19fandbtut21149. & min. XRPD anal ysis showed no change in

crystal formafter heating. Exanple 6 Heat stability of (
-S-chloro-I| -nethyl "S*"S-tetrahydro-| H S-benzazepi ne hydrochl ori de

crystal | i neg For midhemfhy8aEJrelaff 1 Faidd dnl X-rapaswhe difetetion phiftrOubiadtiaby ad east
2 hours. XRPD anal ysi s_showed substantially no change in crystal formafter

heating. A sanpl @8R IFGEHF - was heated to 60 OC for one day. XRPD anal ysis
showed partial conversion to Form| after heating. A sanple of FormlIll was

heated to 80 C for 30 m nut es.‘XRPD_anaI,}(si s. showed cpiﬂr.’ti al conversi.on to
Form| aftet he a"{lpeﬁ&ymhydrate of claim 1 having a differential scanmng calorimetry frace comprising

an endotherm between about 90 and about 110 °C.

6. The hemihydrate of claim 1 having a differential scanning calorimetry trace comprising

an endotherm between about 90 and about 110 °C and an endotherm at about 200 °C.

7. The hemihydrate of claim 1 having a differential scanning calorimetry trace substantially

as shown in Figure 10.

8. The hemihydrate of claim 1 having a dynamic vapor sorption profile substantially as

shown in Figure 12.

9. The hemihydrate of claim 1 having a thermogravimetric analysis profile showing about

3.7% weight loss below about 150 °C.

10. The hemihydrate of claim 1 having a thermogravimetric analysis profile substantially as
shown in Figure 9.
11. A composition comprising the hemihydrate of claim 1.

12. The composition of claim 11 wherein said hemihydrate constitutes at least about 50% by

weight of said comf)osition.
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A sanple of FormIll was heated to 80 OC for 1 day. XRPD anal ysis showed
partial conversion to Form| after heating. Various nodifications of the

i nvent i orwoi2noeaaicBi on to t hose descri bed herein, w | [peTASp@semst o t hose
skilled in the art fromthe foregoing description. Such nodifications are
also intended to fall within the scope of the appended clains. Each

r ef erence,
l[iterature

fanel
Cite I N

e ng?‘(lf_i%&eﬁog%% S‘lgﬁn v&%}e%éag&%%ﬁﬁ?&é MSituBNg 1&3&%&%0% 5

present application i's incorporated herein

reference in it svegitiof ®idco@pdditid. What is claimed is: 1. A conpound which is
(1?)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H 3-benzazepi ne hydrochl ori de

hem hydr at e.
di f fract i orl4pat tBreromposgionsi clginpHakisrein spid kamikydodte ofstitaies i brositaba 99%dbid

gbout 14.9. 3. tﬂgﬁﬁgg&ﬂyg%ﬁ%ﬁﬁ&{ claim 1l having an X-ray powder
iffraction patter I'ng

2. The hem hydrate of claim 1l having an X-ray powder

conpris péaks, in ternms of 2Q at about 13.7, about

14. 9, about 15.4, about 15.8, about 16.7, about 20.1, and about 2 1.4. 4.

e e et R LA Lt A% i SRS o] i e

y as's In

subst anti al

differenti al
about 90 and about 110 OC. 6. The hem hydrate of claim 1l having a
differenti al
about 90 ankb. abodtryitkDioCod(R)H8 a&hlosrtiokethgl-28 415 -tetipbydro A I3 -Bedzazgpind he

cubstant ai 1y as Aronr e pan e ot TRl AN AR A PR b 26

substantially a

S “shown I n

aving a

scanmieng cal orinetry trace conprising an endot herm bet ween

scanning calorinmetry trace conprising an endot herm bet ween

e avi ng a

dynam c vapor Sotefuhs @20 it aicut €5°5 atost @6t arallabyutd8.25hown in Figure 12. 9. The
hem hydrate of claim1l having a thernogravinmetric analysis profile show ng
about 3. 7% wei ght | oss bel ow about 150 C. 10. The hem hydrate of claim1l
havi ng a t hgr nogTiavrysedl fire of tladny & isving ah Kley posadt dififrdceidn pattars coinpriging n

Figure 9.

18.

19.

20.

21.

22,

23.

peaks, in terms of 20, at about 6.5°, about 9.6°, about 10.2°, about 12.9, about 17.1°, about
17.5°, about 17.8°, about 18.5°, about 19.5°, and about 19.8°.

The crystal form of claim 16 having an X-ray powder diffraction pattern substantially as
shown in Figure 3.

A composition comprising the crystal form of claim 16.

A composition comprising the crystal form of claim 16 and a pharmaceutically acceptable

carrier.

A crystal form of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride (Form II) having an X-ray powder diffraction pattern comprising at least

one peak, in terms of 26, at about 11.4°.
The crystal form of claim 21 having an X-ray powder diffraction pattern comprising
peaks, in terms 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 17.7°.

The orystal form of claim 21 having an X-ray powder diffraction pattern substantially as
shown in Figure 7.
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11. A conposition conprising the hem hydrate of claim1l. 12. The
conposition of claim 1l wherein said hem hydrate constitutes at | east about
50% by wewghoeafeomai d conposition. 13. The conposition ofctistonshicosher ei n
said hem hydrate constitutes at |east about 90% by wei ght of said

conposi t i on24.14. AThmpostipesinpngng thé cry$teifonddf clre2éi n sai d hemni hydrat e
constitutes at |east. about 99% by wei ght of said conposition. 15. A
conposition conprising the hem hydrate of claim1 and a pharnaceutically
accept abl e 2ar ri Arcompéritioh compssing thé oysteldérm of claim 21 and a pharmaceutically acceptable
(i?)-8-ch|oro-|-gﬁ%hyl-2,3,4,5-tetrahydro-|F#S-benzazepine hydr ochl ori de
(Form 1) having an ?@ray powder diffraction pattern conprising peaks, in
terms of 2Q at about 6.5, about 9.6, and about 10.2. 17. The crystal form
of claim 16,havi an X-r P rodiftr ' 3 CRRLLSLNG peaks, in
Cerms of 20 ar AngarodiaMouutit i LEah 07 SALRRRRELELRPeTT)
about 17.5, aboubydtathByridebchydrale8h&eofalvloutin $8d Sompanet albhydrate 1i@r@®f gdi®s lesthe
crystal formof ¢laim havi. - . diffract.i e

subst ant i al 1y as PERETHT P FEVL R o8 b RtyP E0Elebor BELLED R A
crystal form of t0%aRA t@bo200% AR onposition conprising the crystal form of
claim 16 and a pharnaceutically acceptable carrier. 21. A crystal form of
(i1?)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H 3-benzazepi ne hydrochl ori de
(Form | 1) havi ng Aanmeursywlpdviel €8)-8itidro-datetign-2 3t S-ehrehydonidf-B-denrgzeaine| east
one peak, in ter of . 2 at 0 4. he cry. I Am.2 1
havi ng an X-ray gg%{%%l rlonglb i }rlygga?? t%{%re(é)él[a 'ef %a%n(%upcr‘l{a §rnsg’}f’g‘8% @%@Sﬁ&%@r@wgf
2Q at about 6. 5shamonfFigdret2. about 10. 2, about 11.4, about 12.9, about
17.1, about 17.5, and about 17.7. 23. The crystal formof claim2 1 having
an X-ray powder diffraction pattern substantially as shown in Figure 7.24.
A conpositi @8 compnétbodef ttehitgarfEhatelatadrdinonker aingirising ddmigBteridg amptsit i on

compri sing the crystal [ bMgl oflAlihtounfid BB AT Sk Bl ¥ REGPRLIP!

carrier.
claims 1, 2, 16, and 21.

29. The method of claim 28 wherein the SHT,crelated disorder is selected from the group
consisting of disorders of the central nervous system; damage to the central nervous
system; cardiovascular disorders; gastrointestinal disorders; diabetes insipidus, and sleep

apnea.

30. The method of claim 28 wherein the SHT,c-related disorder is selected from the group
consisting of depression, atypical depression, bipolar disorders, anxiety disorders,
obsessive-compulsive disorders, social phobias or panic states, sleep disorders, sexual
dysfunction, psychoses, schizophrenia, migraine and conditions associated with cephalic
pain or other pain, raised intracranial pressure, epilepsy, personality disorders, age-related
behavioral disorders, behavioral disorders associated with dementia, organic mental
disorders, mental disorders in childhood, aggressivity, age-related memory disorders,
chronic fatigue syndrome, drug and alcohol addiction, obesity, bulimia, anorexia nervosa

and premenstrual tension.
31. The method of claim 28 wherein the SHT,c-related disorder is obesity.

32. A compound or crystal form of any one of claims 1, 2, 16, and 21 for use in a method of

treatment of the human or animal body by therapy.
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26. A conpound which is

(i?)-8-chloro-1-nethyl -2, 3,4,5-tetrahydro-I| H 3-benzazepi ne hydrochl ori de or
hydr at e twenre@fosssher ei n sai d conmpound or hydrate thereeCTgs2os/ohe@ss t han
about 1.0 % wei ght after undergoing a dynam c vapor sorption cycle from
about 10% RH to about 90% RH. 27. A conpound which is

(|’?)8chlool- t b i rigde or
hydrate thereof %: Oungbrc %%f%rﬁlv(gp r%%?%ltsmgénl gﬁ?%gglgﬁrﬁg%/%ntliﬂk}%yfas
shown in Figure 11@tme2380f %Phﬁtmned}hswdeeafihmgurmmmmalrwdabteﬁle@msor der
conprising admnistering to a patient in need a therapeutically effective
anount of a hem hydrate or crystal formas in any one of clains 1, 2, 16,
and 21. 29.34The Awthpamdbr oysilferztofwmesnsiof clines 15 MTIBCnde] derade thiagoatishdrofi s
selected fromth n ous
system danage t%eagﬁ&vgf&?orgﬁr%r%&\%@gﬂ gé&@fsgfs'i ém&%}ﬁg ghﬁlr%rghad eggo;uéer S;
gastroi nt esti nal sydnemoca:d@o@;scmrdtseltdets gastmn]:tcsmiué dlsarddrssdhe@tﬁsapms ogeleepThe
met hod of claim28 in th di sorder is selected fromthe
group consi sti ngapolf:a eﬁe;e}ésmsﬁno’na l%gd}t%t%%fg I'essi on, bipolar disorders,

anxi ety disorders obse55|ve conpuIS|ve di sorders, social phobi as or panic
states, sle orders sexyal functi . pSy S

m grai ne an? con i°? mg%u&dé)gg %:{ﬁaf?ﬁej%&v"\ln ﬁéecoggﬁlanl%lsléﬁ %ﬁiozrl% g%pagg?%ﬁddadrfal sed
i ntracranial pr e'seaunmt ofqipteapey atypnie:ﬂslome\sisiotl3,’c>ipnh'1as’(dlrscjleilelsa anggt-distdetsed

behavi oral disorders beha 1.0r | t

or gani o mental _dfSby P ent rordieS S PR SR sl IR el
age-rel at ed menodysfiice; peyrises sohonphredia triigaiee sgdmsbndmms ashougteéwdh edpbaivol

addi ction, obesit im.a, a i.a. 31.
The method of cl 3¥h orzﬁﬂler ar eralrsle(fﬂg Eﬁ%l]la gﬁrre a?p%éﬁis di’s ﬁ};(ﬁly&h %S %eﬁ'fégz A
conpound or crysbdhaviboet dsafergbyhagivenl di[sordd:raasmmaltq:d \21,th d_e&;en‘aa]drgznlﬂ_nfemnl use in
g‘r Wg? Cg?aﬁf f E):: renaélfsorgers n(l)eﬁltéalilglfsorg?rs m c%ﬁoﬂl%ngqg%gstg%ﬁ &%é—réiggdf I%Qr}{()rzgrsofﬁe g(r)ren}[)ﬁggd
01;] treat rrg Zt zf ehrbddd mmgue&dyatﬂmnhe dirlgfxndelcolonﬂ addigioh sty gpuliamd, aedrexonbyvdsy

t her apy. co orm f ains 1, 2, 16, and
2 1 for use in a° rrg enam%ltn?lea ﬁhel%umapog%nsl%fﬁ S 2@ ?‘e aﬁ)Le central nervous
system danage to the central nervous

36. A compound or crystal form of any one of claims 1, 2, 16, and 21 for use in a method for

treating obesity of the human or animal body by therapy.

37. Use of a compound or crystal form of any one of claims 1, 2, 16, and 21 for the

manufacture of a medicament for treating a SHT,c-related disorder.

38. Use of a compound or crystal form of any one of claims 1, 2, 16, and 21 for the
manufacture of a medicament for treating disorders of the central nervous system;
damage to the central nervous system; cardiovascular disorders; gastrointestinal

disorders; diabetes insipidus, or sleep apnea.

39. Use of a compound or crystal form of any one of claims 1, 2, 16, and 21 for the
manufacture of a medicament for treating depression, atypical depression, bipolar
disorders, anxiety disorders, obsessive-compulsive disorders, social phobias or panic
states, sleep disorders, sexual dysfunction, psychoses, schizophrenia, migraine and
conditions associated with cephalic pain or other pain, raised intracranial pressure,
epilepsy, personality disorders, age-related behavioral disorders, behavioral disorders

associated with dementia, organic mental disorders, mental disorders in childhood,
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system cardi ovascul ar di sorders; gastrointestinal disorders; diabetes

i nsi pi dus, or sleep apnea of the human or ani mal body by therapy. 35. A
conmpound WO 2006ysp3B f orm of any one of clains 1, 2, 16, pamaiS200%/0#@B83 use in
a nethod of treatnent of depression, atypical depression, bipolar

di sorders, anxi eiggresiraty; agrrsiated bsmewidisordersngudraé latiguti syrdreras. sruggnd ilaphol
phob las or panl Cad%%cﬁ&r? Dbesi %%ﬁm%% &%%qulrn wo&e&g?ém qé‘tﬁlfaﬁ%ﬁdnon’ . psyc_hoses,
schi zophrenia, mgrarre and conditions assocl ted Wt cephalic pain or

ot her pain, raised intracranial pressure, epilepsy, personality disorders,
age-rel at ed, pehayuj oral _dj I I e I W th
denenti a, oz}ogan?gée%%tcgﬁbcgﬁéglre{fzsrtag?&prrlgo\rﬂa é{&lgiogglrﬁ%%ﬁéﬁ’lsl r?aagﬁl%ﬁgﬁg%g
aggressivity, ageamdcatred ameriaperifedredareobesityr oni ¢ f ati gue syndrone, drug
and al cohol addiction, obesity, bulima, anorexia nervosa or prenenstrual
tensi on of the human or ani mal body by therapy. 36. ‘A conmpound or crystal
formof any one of clains 1, 2, 16, and 2 1 for use in a nethod for
treating obesity of the human or aninmal body by therapy. 37. Use of a
conmpound or crystal formof any one of clains 1, 2, 16, and 2 1 for the
manuf acture of a medi canent for treating a 5HT2c-rel ated di sorder. 38. Use
of a conpound or crystal formof any one of clains 1, 2, 16, and 21 for the
manuf acture of a nedi canment for treating disorders of the central nervous
system danmage to the central nervous system cardiovascul ar disorders;
gastroi ntestinal disorders; diabetes insipidus, or sleep apnea. 39. Use of
a conpound or crystal formof any one of clains 1, 2, 16, and 2 1 for the
manuf acture of a medi canment for treating depression, atypical depression,
bi pol ar di sorders, anxiety disorders, obsessive-conpul sive disorders,
soci al phobias or panic states, sleep disorders, sexual dysfunction,
psychoses, schi zophrenia, mgraine and conditions associated with cephalic
pain or other pain, raised intracranial pressure, epilepsy, personality

di sorders, age-rel ated behavioral disorders, behavioral disorders
associated wth dementia, organic nental disorders, nental disorders in
chi | dhood, aggressivrty, age-related nenory disorders, chronic fatigue
syndronme, drug and al cohol addiction, obesity, bulima, anorexia nervosa or
premenstrual tension. 40. Use of a conpound or crystal form of any one of
claims 1, 2, 16, and 21 for the manufacture of a medi canent for treating
obesity.
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