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15 Crystalline salts may be prepared by directly crystallising froma

sol vent in which the product has limted solubility, or by triturating or
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15 nore powerful (sensitization) in controlling drug seeking or craving,
and (3) A cognition (nenory) of the ability of drugs to pronote pleasurable
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dysnorphlddﬁséivgfé)rder and hyperchondriasis, bulima nervosa, anorexia
nervosa, binge eating, paraphilia and nonparaphlllc sexual addicti ons,
Sydeham Sr FtQF?éEé?dn &Hrﬁé‘raélwaﬁ/allé'lﬂg' sm and novenent disorders, including
Tourette's syndr
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10th Edition (1CD-10). The various subtdypes of the disorders nentioned
herein are contenplated as part of the present invention. Nunbers in
brackets after the listed di seases below refer to the classification code
in DSMIV. 30 Wthin the context of the present invention, the term




25 Dependence (304.60), Inhalant Abuse (305.90), Inhalant Intoxication
(292.89), Inhalant Intoxication Delirium Inhalant-Induced Persisting
Denent i a,wonhed/med4| nduced Psychotic Di sorder, | nhal ant Pcmdwpe@d/ oktsoel

Di sorder, Inhalant-1nduced Anxi ety D sorder and Inhal ant-Rel at ed Di sorder
Not Ot herwi se Specified (292.9); Nicotine-Related D sorders such as

Ni coti ne Dependence (305.1), N cotine Wthdrawal (292.0) and
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Anxi ol ytic-Rel ated Di sorders such as Sedative, 40 Hypnotic, or Anxiolytic
Dependence (304.10), Sedative, Hypnotic, or Anxiolytic use (305.40),
Sedati ve, Hypnotic, or Anxi qj)gg?:f‘bda.t I ntoxi cation (292.89), Sedative,
Hypnotic, or Anxi ol ytic W' ra‘t)t/a (292.0) st i ve pnot| c, or
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Pol ysubst ance- Rel at ed D/[S rder such as Pol ysubstance Dependence (304.80);
and Other (or Unknown)™Sib Ance- Rel at ed, Di sorders such as, Anabolic
Steroids, Ntrate |nhal ant ous e. 10 in tbLe context of the
present invention, tHe=tiern "psychotic di ndet— I n | ef4&S ™ Schi zophreni a
i ncl udi ng the subtypes Paranoid Type (295. 30) Di sorgani sed Type (295.10),
Cat atoni ¢ Type (295.20), Undifferentiat eéfpa'?‘yﬂ’e (295.90) and Residual Type
(295.60); Schizophreniform Di sorder (295.40); Schizoaffective D sorder
(295.70) including the 15 subtypes Bi pol ar Type and Depressive Type;

Del ustonal Disorder (297.1) including the subtypes Erotonanic Type,
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. 0] hexane tartrate 250r a pharmaceutically acceptabl e sol vate thereof for
use i n tHeeaphe ldaaligsdion iof (s aecaptars, iheeuld ibengnvisaged ¢hat the tartrate would have
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in the treatnent of a somatof orm 35di sorder. The invention al so provides
the use of 1-[2-fluoro-4-(trifluoronethyl)phenyl]-3-(3-([4-nethyl-

5-(4-net hyl -1, 3-oxazol -5-y1)-4H1, 2, 4-triazol -3-yl]thio}propyl)-3-azabi cycl
o[ 3.1.0] hexane tartrate or a pharmaceutically acceptable solvate thereof in
the manuf acture of a 40rred| carrent for t he treat rrent of a condl t| on V\:hl ch
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t hereof in the manufacture of a nmedicanent for the treatnent of a

subst ance-rel ated di sorder. The invention al so provides the use of
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55- (4-net hyl -1, 3-oxazol -5-y1)-41-1-1, 2,4-triazol -3-yl]thio}propyl)-3-azabic
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Met hods mmmmoc( -Kidoeed Sem)al Dy&fanmhuﬁnlqdylpéwe@n@m@ksom_qrmd Opioid-
Related Disorder Not Otherwise Specified (292.9); Phencyclidine (or Phencyclidine-Like)-

35 Related Disorders such as Phencyclidine Dependence (304.60), Phencyclidine Abuse
(305.90), Phencyclidine Intoxication (292.89), Phencyclidine Intoxication Delirium,
Phencyclidine-Induced Psychotic Disorder, Phencyclidine-Induced Mood Disorder,
Phencyclidine-Induced Anxiety Disorder and Phencyclidine-Related Disorder Not Otherwise
Specified (292.9); Sedative-, Hypnotic-, or Anxiolytic-Related Disorders such as Sedative,

40  Hypnotic, or Anxiolytic Dependence (304.10), Sedative, Hypnotic, or Anxiolytic Abuse
(305.40), Sedative, Hypnotic, or Anxiolytic Intoxication (292.89), Sedative, Hypnotic, or
Anxiolytic Withdrawal (292.0), Sedative, Hypnotic, or Anxiolytic Intoxication Delirium,
Sedative, Hypnotic, or Anxiolytic Withdrawal Delirium, Sedative-, Hypnotic-, or Anxiolytic-
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Colum length [cn]5 Internal dianeter [cn] 0.2 Particle size [urn]3.0 Mbile
phaseA: 0.05%/v TEA in water! B: 0.05%/v TFA in 20acetonitrile Step 1:

Ti me- Resewo.2008R23®@av. BTine 0 m n100%A Step 2: Ti ne- ResePeTAPR®SAE3638TI ne 8

m n5%A Step 3: Tinme-Reserv. A-Reserv.BTine 8.01 m n100%A Flow rate [nL/mn]1
25Col um tenperature [C] 40 Autosanpler tenperature [~C| AMB Detector typeUWV

oo s LR Sesane, sppna | L BRD Pty it gl o, 2

part1 0l ey%‘i’?d?ﬁvi-u?iﬁe"%i oo AR s P ROt PRsBiSy Seintir BYRTofita P ny 1

Col unm t eivpégivdicdraucpddyiged 4disgderp ieg-, thivippelicat OF eArpdatytiamiued edmxisty

typelV Wpiebrdagt Sedativd-2 2ypnoficc toro mnxiolyticvirdlicdd 1SexudI0 RGABEH 98dddBve-yt | on

Fact ors HRLGB8S 2% (ArRdRtie-Hiliced D &UFNDIYREr and Sedative-, Hypnotic-, or Anxiolytic-
Related Disorder Not Otherwise Specified (292.9); Polysubstance-Related Disorder such as
Polysubstance Dependence (304.80); and Other (or Unknown) Substance-Related
Disorders such as Anabolic Steroids, Nitrate Inhalants and Nitrous Oxide.

10 Within the context of the present invention, the term “psychotic disorder” includes :-

Schizophrenia including the subtypes Paranoid Type (295.30), Disorganised Type (295.10),
Catatonic Type (295.20), Undifferentiated Type (295.90) and Residual Type (295.60);
Schizophreniform Disorder (295.40); Schizoaffective Disorder (295.70) including the

15  subtypes Bipolar Type and Depressive Type; Delusional Disorder (297.1) including the
subtypes Erotomanic Type, Grandiose Type, Jealous Type, Persecutory Type, Somatic
Type, Mixed Type and Unspecified Type; Brief Psychotic Disorder (298.8); Shared
Psychotic Disorder (297.3); Psychotic Disorder Due to a General Medical Condition
including the subtypes With Delusions and With Hallucinations; Substance-Induced

20  Psychotic Disorder including the subtypes With Delusions (293.81) and With Hallucinations
(293.82); and Psychotic Disorder Not Otherwise Specified (298.9).

Therefore, the invention provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-

methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate
25 or a pharmaceutically acceptable solvate thereof for use in therapy. In particular the

invention provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-

oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0lhexane  tartrate or a

pharmaceutically acceptable solvate thereof for use in the treatment of a condition which

requires modulation of a dopamine receptor, such as treatment of a substance-related
30 disorder.

The invention also provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-

methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate

or a pharmaceutically acceptable solvate thereof for use in the treatment of a somatoform
35  disorder.

The invention also provides the use of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-
5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a pharmaceutically acceptable solvate thereof in the manufacture of a
40 medicament for the treatment of a condition which requires modulation of a dopamine
receptor. In particular, the invention provides the use of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-
yllthio}propyl)-3-azabicyclo[3.1.0]hexane tartrate or a pharmaceutically acceptable solvate
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5Colum length [cm Internal dianeter [cn] Particle size [um Mobile phase
10Step 1: Tine-Reserv.A-Reserv.B Step 2: Tinme-Reserv. A-Reserv.B Step 3

Ti me- Resewo.2008R2s®@av. B Fl ow rate [nm n] Col umm t enper aPamAEPRAT}058636

15Aut osanpl er tenperature [AC| Detector type Wavel ength [nm Injection
volunme [uL] Run Tinme 20 HPLC chiral 2 Columm type Colum length [cm

Internal weBRiethd eitinukliiad tof & enctlicameht!fdr iMBDIdAmBARER aFdubetanas-foldted)m n]
Col um teﬂ?%%&ture ['C Autosanpler tenperature [AC] 30Detector type

Wavel engt Injection volume [uL] Dilution Factor 10 35 Preparation
1: 3-[(3-Chl oropropyl)thio]-4-methyl-5-(4-nethyl-1, 3-oxazol -5-y1)-4H1, 2, 4-
tri azol e Behiaventidn als® provides the use of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-

5  5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a pharmaceutically acceptable solvate thereof in the manufacture of a
medicament for the treatment of a psychotic disorder or a somatoform disorder.

The invention also provides a method of treating a condition which requires modulation of a

10  dopamine receptor, which comprises administering to a mammal in need thereof an
effective amount of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-triazol-3-y/]thio}propyl)-3-azabicyclo[3.1.0lhexane  tartrate or a
pharmaceutically acceptable solvate thereof. In particular, the invention provides a method
of treating a substance-related disorder, which comprises administering to a mammal in

15 need thereof an effective amount of 1-{2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-
(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a pharmaceutically acceptable solvate thereof.

The invention also provides a method of treating a psychotic disorder or a somatoform

20  disorder, which comprises administering to a mammal in need thereof an effective amount
of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-
1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate or a pharmaceutically
acceptable solvate thereof.

25  "Treatment" includes prophylaxis, where this is appropriate for the relevant condition(s).

For use in medicine, 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate is usually
administered as a standard pharmaceutical composition. The present invention therefore

30 provides in a further aspect a pharmaceutical composition comprising 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate and a pharmaceutically acceptable carrier.
The pharmaceutical composition can be for use in the treatment of any of the conditions
described herein.

35
1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate may be administered by any
convenient method, for example by oral, parenteral (e.g. intravenous), buccal, sublingual,
nasal, rectal or transdermal administration and the pharmaceutical compositions adapted

40  accordingly.
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1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate can be formulated as liquids or

solids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges.

A liquid formulation will generally consist of a suspension or solution of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]-
thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate in a suitable liquid carrier(s) for example an
aqueous solvent such as water, ethanol or glycerine, or a non-aqueous solvent, such as
polyethylene glycol or an oil. The formulation may also contain a suspending agent,
preservative, flavouring or colouring agent.

A composition in the form of a tablet can be prepared using any suitable pharmaceutical
carrier(s) routinely used for preparing solid formulations. Examples of such carriers include
magnesium stearate, starch, lactose, sucrose and cellulose.

A composition in the form of a capsule can be prepared using routine encapsulation
procedures. For example, pellets containing the active ingredient can be prepared using
standard carriers and then filled into a hard gelatin capsule; alternatively, a dispersion or
suspension can be prepared using any suitable pharmaceutical carrier(s), for example
aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled into a
soft gelatin capsule.

Typical parenteral compositions consist of a solution or suspension of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2 ,4-triazol-3~
yl]thio}propyt)-3-azabicyclo[3.1.0]hexane tartrate in a sterile aqueous carrier or parenterally
acceptable oil, for example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis oil or
sesame oil. Alternatively, the solution can be lyophilised and then reconstituted with a
suitable solvent just prior to administration.

Compositions for nasal administration may conveniently be formulated as aerosols, drops,
gels and powders. Aerosol formulations typically comprise a solution or fine suspension of
the active substance in a pharmaceutically acceptable aqueous or non-aqueous solvent and
are usually presented in single or multidose quantities in sterile form in a sealed container,
which can take the form of a cartridge or refill for use with an atomising device. Alternatively
the sealed container may be a unitary dispensing device such as a single dose nasal inhaler
or an aerosol dispenser fitted with a metering valve which is intended for disposal once the
contents of the container have been exhausted. Where the dosage form comprises an
aerosol dispenser, it will contain a propellant which can be a cornpressed gas such as
compressed air or an organic propellant such as a fluorochlorohydrocarbon. The aerosol
dosage forms can also take the form of a pump-atomiser.
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5Et hyl - 2- chl or oacet oacetate (28.6 g, 24.0 nL) was dissolved in DMF (28.6
m.) and formam de (19.5 nL) was added. The resulting solution was heated up
to 120 C wonbevmna2do4t enper ature) under nitrogen for 21 hPCTHP200705868€ Was
all owed to cool down to 20C, diluted with ter-butyl methyl ether (172 nl)
and washed wth water (115 nmL). The aqueous phase was extracted again with
115 nL ofCdrapdsitions litatwes foy buedaher sublisguahadepisiati@dinblugé fblets, dyRhges Bnyver e

washed t Ak e
resul ti néwa%ﬁ"e\élI \R/ll{ler)é‘ﬁttﬁé ?éﬂ% r@lréc{uﬂ'@%éu or tgglh“)ghtrag aw%%h%ré\éaén‘{%gr%e?az\%a

di scar ded"agRFEN t%@eﬁﬂrﬂé%gy‘ﬁ@ acidified with 20 nL of concentrated HC
(37%sol.) till pH 2 over 10 mnutes. A precipitate started to crush out of

sol ut ison. c&h sﬁiéﬁ@erasweaamamﬁﬁdu%ﬁ&d A HRGedigty2inh thed ifdrhero? ds dpBsifoRes cake

washed with 10C Th ol l ected solid was
15dri ed u“f?&%a#”'”rﬁ %E&nvgnt'c&%‘ %{ppﬁﬂ r’f% efg&ﬁg%ﬁ%coa%‘fg “title conmpound was
obtained in a theoretical yield of 35.5 % (7.8 g). NVWR (1H, DWVSO d6, 6
ppm :  13.ConpsitiohssuitaBleddr fansddial a@mBBtration intiiddvbintmants, gelb 280 ideliches.

20F’reparaﬁ| % S%e%om%gﬁgn |§hr(|f]n|tr83§£'¥drm]su§h%§%4éﬂl 5céb@1l’e?or‘é|n%byk\édro 31-1-1

2 4 tll’l azo Ione 4- oxazol e-5-car oxyI IC ac pr epar ed
accordi ng to the nethod of Preparatl on 1A, 12.9 g) was dissolved in DM (60
m.) and tkashtdasags wnltzfornertahwmmusttratlme@nt@ass tpeeferably(fiam 611t 890 martesd for

di sopr opyjapérwraredienitRIBEAorit@ids Nbrkferndtty aeiedoat 1208 hlder 1-f2fikrba-

| :
(r:Tg.?n![ Q?m(ﬁﬁﬁ?rﬁ%é‘lhﬁ%ﬁ éngp %t@)(@ rﬁ&tﬁ)t/ l%@%&ﬂ}/m—%()%l_?—ggﬁ%ﬂﬁ QBQ%QU i ng
m Xt ure wéigﬂq}%?ﬁy'k%az?wcm 3.Dglhexane tgrirade calculated asithe (iee hass H4d-Maserdwi t h
NaOH 14 M (frila@rothetiiy))pheniyd-3r(85dtrhethyg-Si4-métagl 163-okazolib-gl)wWak1,2dHosmt3s epar at i ng

and the ﬁ’ﬁﬁ pr% f-’-ﬁ‘-'aﬁaﬂlé\)é@[S dtlﬁ%ﬁér@e%rtrélfg%lﬁi%ﬁﬁél bé‘)éﬂhlr(lﬁéifeﬂ iR) a W
30adj ust e t en, heate

Soa kit dosage Fe@%%f} it AaiE e 38, rol Bhole taéwebgt o
HOT 379 a9 BBORHS Aachatvestt 25 MBLamcnER0 ramchadbetvren it peh B8 Macr @1 i 1 ed
for 8 hountegvehtes) stifvaitatebus] onmtrafriubttdretdsaotibstaeaed. ving lande0@mg, such 460

m.), ~and r vacu ound
o ggobtﬂéattv%é(&g;?ﬁjrﬁ%ge d/gbﬁ 8! “U%rﬂé\flégﬁq %Yﬁ{g)rl!ogrﬁyoun 4?fathte[){g/sn’:f'uléz 5Yp
o) - 14.PEURIR 55 lpe TreeqRases e, Gpmp g g aspynitbiesat (la 4 Hiyes e,

197[ VH| S«@a@l@@mmmnmm@emmms@ma perlod of continuous therapy, for example

3-f (3- chligr RESPY! hérel 01- 4- et hvl - 5- (4- et hyl - 1, 3-oxazol -5-y1)-4H 1,2, 4-tri
azol e 0)

4- et hyl -5 &é nmet hyl - 1, 3- oxazol -5-y1) -2, 4-di hydro-3H 1, 2, 4-tri azol e-3-thion
e(pr@éaré‘ép @elpulpﬂgeﬁ@stStaﬁ@ emqﬁshw'aﬁn @F@’ﬂ?&?‘éﬂdi rihe Kveniny ig pdmiistergddy to a
m Xt ur e dhe ekdveanaitiobed ddsé@e mdrigeand acet one (2660 nlL), fol |l owed by K2CO3
(380 g) and 1-brono-3- chl oropropane (251 nL). The suspension was stirred

at 20 C fgr .4h. .The .vglu 0 ent, was reduced then ethyl acetate (3800
m) was adtedaveaten el Do B 8 ob AR SORRIES: "Y i Ce- (2400 nt

each). The organic layer was distilled to about 3300 nL, diluted with ethyl
acet gpe (BiSlgicdl YestMetthodsi | | ed again to the sane | evel as before. Sone 10

preci pitate was al ready observed when cooling the m xture that was stirred

for 30 m nutes. tane (4800 ni) was added, sl o over a period of 30
m nutes JpBRiGRA] E‘HQ’Wra@dp&'?tEi%ﬁ&%?CtZ‘!%%frF@H“p@HPdsa%f tE\'SffiVﬁBt'O'h DEpsUed e

suspensi dhe {pllewing iGTRYS cmtilldtion proxirdity 2ssaxu(GHoE-SPA}- Caile @sedringthe studyl avgas
col | ect edCrryeskiHdnisiér OaraCHORSHIRd Wi th 1140nL of a ethyl acetate/ heptane
(1: 2)sm xture. The solid was dried in the oven at 40C under reduced
pressure ? Vernlght to give the title conpound in a 59.3 theoretical yield
(314 9). M1H, DMSO-d6, 6 ppm): 8.55 (s, 1H), 3.76 (t, 2H), 3.68 (s,
3H), 3.28KH®,D2H), 2.37 (s, 3H), 2.14 (m 2H M5 (mz): 273[MH

CHO_D3

Cell membranes are prepared as follows. Cell pellets are resuspended in 10 volumes of
50mM HEPES, 1mM EDTA pH 7.4, using KOH. On the day the following proteases are
added to the buffer just prior to giving the homogenisation buffer.

40
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20 Preparation 2:

3[2-fluoro-4-(trifluoronethyl)phenyl]-1H pyrrol e-2,5-di one 25Ml ei m de
(48.6 g) wexoeurpwaded in acetonitrile (300 nL,) under ReTardodr@sic3bdut vl
nitrite (38 nL) foll owed by copper (I1) chloride (45 g) were added. The
resul ti ng suspensi on was cool ed down to 0OC and neat

jéa,m' no- ZTQ'F?IM%Q;%édtiﬁ k?i@mamgag@n%obé%tocgé-fm lL i%%gé’fdded, dr thvvi se : n

mn ca. | el na e r S L e W, uring e ant il 1 ne
ro 1 corashdfy BAGEDH (SHRP BRTYT S0l o080 BT IRttt | 1S LMo AN e
to stir atmMMEMEF f H00X soekti1f mefinloinetOf/gethargl 20C. Then 10% HCI (300 i, )
was addedx1310&1 Pépias AG 1000 k gtoek el raMied0gDMSOr acted with AcOEt (300 ni).

The o?gani c layer was washed with water (300ni, 6vol) and then with 10%
NaCl

30Q.nl) . Aft | yent tion to d h i d .
0 ssol vedMerielipas Somosamsed i 2 B T arserard i i T e Gie L ngibendep 2 100
m., 2 voldasgntvo2 bghazard diabinel. 1Thes redujtingesuspaniien isursdun bt SgpEans2®mins
{gf Izgéefl (Beékrﬁé}]emﬂcérﬂriﬁée:m irﬂm@. meea{peﬂxt%téﬁt a%o\k/itﬁdrm Wﬂ‘g tae:iz5 FRQipdi@, gom
washi ng [}a‘g’lgﬁé{%ﬁeﬂﬁ I%?e é}gﬁ%dﬁ#%@g? Otpg%{; aﬁg)s_p%i.\\f ?tterq gg)P b$ﬁ8 %Ilegé@ nhnrgréere
vacudfh t Heagpeathu dBedkdano il &7 fre 43880 by €05 oidmins)n Tzi'%é!’%'%“@i@@%@ erslighlis yi el d
(22. 13 g)resiAPeRBASIHOHAAOdeEEtiEPEUEEYr, (5868 dtirhi IR tiObE@nal6jelpmtet).1 The9
S cpar b B e T A e
o7 ab oy cIMsppaEnagr T3 iakes Tha ofen s aEhita it ApPRRIIR s ARGHL (200-
R, 55/ 1S, 51RPag), An pedtpeerylener ubesy and tareat )-8 e fry IProtginagantsnt yie |tie membrane

[ 3. 1.18] hexepratdng igévanatddolitsthée Bradiyrd beotéid@as§rb58. 1 g) was added to a
stirred suspension of trinmethylsulfoxoniumiodide (1013 g) in

di met hyl sul foxi de (4470 nL nder, N2, The .resultin 1 xture was al ] owed
T5to oti 1 her abia eatiopRraital 1eanid fs 3N i pioel AP el PUgk ey gon
obser ved)cun®s[124 inl 101%-DM$Oraré canied oet hsing pHBiayek FXHTpg testldeug ab1%i totak
g prepar F%sléfﬁwlﬂhé\?r Aél\g i$ BEdeiRb B%t@ﬂd?fwrﬁé,emrﬁélli #28ayplafe§0ATAY HHprezalpied in

i me i g e r [ . in
the ok entent 5 dfifie, & Q) gnlitiosisc Shoeety or, Whathattin, Rofithidh EORRrRER "D
stir at rgHlIRtoRp EFadnife Assty Pepds ABPNGO#EQ dmeerskas) Ha2orae/Waleth wOMM
tert-but HEPES il 7.4t 1EOMN 6GAD, 1AM AMgCIHE0EML( é&@dDdinndnd @M SRVisyaddtded at
room t enpeeahik ddiftrt Ras SERRL atavosddtiont dT&ith¥ChiHRAS@EonistBrrAstH BPEE | fser Was
extracted again w t%. terp-bu%\t}/han\%%]le et her d(.SOOOvHF)_@ azd t e.sg? Ie%t ed
organi c 1%yt SONRERKRIEN R8Nk By ' PEOEE r#{lfsg AP TRE ACUARIGNSA A9HEY( 3000
mL). 25 Thie assgamas stateerbyvine agdifionsat 2996 BAY 1oh GIF0D SHO. 38 finps (87 MiBa/p..
Fn?t r_fli_ﬂydrﬂBUCiﬁhrﬂoﬁrﬁﬂn%ﬁﬁdpdkf&ﬁ@lltmliti&ﬁi; sty plateBCcastspahetbwagor - frin bBooOI

: er n t : o ol t 0o se

s such | 0T P Asl 0K LRy B bR B 1SS ki) 67 & RFRHEeE 2.¢4
- [ 2- FI uorQuis 3fter { Iflﬁ‘éﬁfﬁj&oﬂyl ) phenyl ] - 3- azabi cycl o[ 3. 1. 0] hexane sal t of
hydrochl oric acid 30 NaBH4 (351 g) was charged under N2 foll owed by
t g'; g%g%’ﬁr'lfﬁelgfﬁgt cﬁ:ﬁ?@@sﬂ?ﬂ{hg bbé’rﬁhéé B@s[afﬁ @éh@r@at@ﬁ E@wn\ﬂal&_ by éfpi?é?atﬂ/egé?ét fsblfqares
u -3-az | 0.3, | u
pr epar edyﬁuheffﬂténgp%lrgéﬁaglﬁe’%f(grﬁg%lgé}slﬂé%dgeag %Jaarsqgi;%(\néfﬁg"%' Hoﬁ@%sogﬁ'égtr t('a(? tﬁegvsva?q i ng
suspensi dhe anaxisorl eftest st the g6t drygrandethgapatipefest of fyll agamibrQuingorangnpl ex
(1440 nlL)genasatdshibe IredesidActivip WA sealuen(i.&. W andulk@gamisth |IReep pardjal dgonisht pKnal

t enper at watieaodtestidril Greacedculdied fram tihe IQggenesyienby tantagasissformate experin2sC f or
24 hr3 " using Cheng & Prusoff equation: fKi = ICs, / 1+([A] / ECs) Where: [A] is the concentration of
the agonist 5-HT in the assay and ECs, is the 5-HT ECs, value obtained in the same

experiment. fpKi is defined as -logfKi.

EXAMPLES
40
In the Examples unless otherwise stated:

All temperatures refers to °C.
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WO 20081022994PCT/ EP2007/ 058636 The m xture was cool ed dowmn to 0C
(internal) and nethanol (2400 nL) was cautiously added in 2.5 h nonitoring
gas evol wwoanos/ek®4suspensi on was then heated to refl ux PCOEPID706863@nd
distilled dowm to 2400 nL at atnospheric pressure. The resulting suspension
was diluted with tert-butyl nethyl ether (6000 nL) and HCI 2 N (3600 ni)

and the Nhithred Spdke viort RRBsGel bhad IR iRgRméper ature for 10 minutes. The
th

ﬁguae_iogsl\lp(?cﬁﬁ d{ﬁ’@% (\S%t)es Sﬁ'qus%ﬁg)yacﬂr%ﬁf mﬁ{sﬁﬁ%‘%e sﬁnﬁé s‘gﬁﬁz %’ﬁbggeq rﬁutvﬂe.rlﬁtgv‘é

organi ¢ pHassesPREts epesatedl inkpsiaslectko iE@E(%)t%é?ﬁt'Qﬂ me@%d with 3000 ni of

t ert - but yRrotoatNiygnett Resormnde &HNMR)ispittd weredtoundédatlBVOMAL,. chefRR06hiftd. of

tert-ut ydrle maidfmltj lrei)dS‘rﬁrdOWEf@d &ﬂdt@d\ Me SIOM&QB dyyinféatal Mandérdlc-iﬂd aretasbighed

i sopr opano reci i on erve spgnsi on

we nond S AR RS tedgieh ébsgo?a@m?tm BiBlels SRAGHISS Gl iR Bhu: o

met hyl etm@ﬁef(sitzmnm_l)'mem(mbr drying at 40C for 24 h, the title conpound

(N 329 ng)CM@ﬁn ehiopiatiRdraphy waslthiried 90l dvar vsurbeﬁgel mcai%rcﬁfot\mg@m@taaaaleetmh 7128
(dd, (lH) R 8%6"”%%'8'?%%% ggéd 'ﬁ)me' ﬂ?F( 'iwggaé‘e Eﬁ‘?sé’%’lﬁ)@%
(m 10): ‘Anhy ﬁ'ctet tgyl Preparatlon 4:

(15,5R)-112-f1 uoro- 4- (trl fl uoronet hyI ) phenyl ] - 3-azabi cycl o[ 3. 1. 0] - 20hexane
salt of [HAR Mathods’- di met hyl- 2- oxobi cycl o[ 2. 2. 1] hept - 1-yl ] net hanesul f oni c
acid Z5T-TZ-TTuoro-4-(trifluoromet hypphenyll- 3- azabicycl o[ 3. 1. 0] hexane
hydr ochl ori de salt obtained fromPreparation 3 (369.0 g) was suspended in
tert but WPl AsSAY (ghafeink 2950 nl) and treated with NaOH IN (1850 m). The

v€§ sth/rred for 5 m nutesF;o achle l@g\iﬁ”p' ete dissolution and then
aIIo dt PSte. The organlcl ed twice with water (1850
m) and t%lﬁmwelnﬁth][%b m of NaCl 510 %vv/w sol ution. The organic |ayer was
30concentintetretidideeter {en]1110 m , did.ait ed with nore tert-butyl nethyl ether
(1850 rﬂ)%i;ﬁ Ied dovvntol . The solutlon was diluted with
acetonitri ) and distil in 110 resul ting
sol uti on M%@ &PP?‘E ed to 2960 m arﬁj%(o%/m?‘f?f'g ré&hﬂ‘@vﬁgﬂ‘ was added
(171283 g). The exact anount of (-8celoRfril€anphorsul fonic acid was determn ned
i ntroducigigp & BReRdLAIAPRsSIBEd Onmebeniassay W wogéA he starting material.

Conpl et eaﬂéaﬁof-% F?e%e}%& R%Q&gr vedc}frﬁgla d after 53p6m nut es by

preci pitatron hours at _20C under N2; then
filtered fRSt Heedgee é%mﬁ th 4mee01gRAal acet’@R%A ile (740 ml). The
col | ect edﬂmkatei[mldmwpl aced in the loven at 40C under reduced pressure for 18
h. 223.5 & @hnt é’,]ﬁ‘petréh rrpound were obtained in a 35.8 %nol theoretical
40y| eI d vffl) ZOOpT Q a?%?/ 058636 1H NVR (DMSO-d6) ppm 9.12 (br.s.;
7R eH)em'%er% 7.60 (m 1H): 3.67 (dd, 1H): 3.56 (dd,
1H) 3 47De(te,|ctor1tv9e 3.42 (d 1H); M0 (d, 1H); 2.67 (m 1H); 2.41 (d, 1H);
2.26 (m Whdslergt®pr(t, 1H); 1.87 (@m 1H); 1.79 (d, 1H); 1.30 (m 3H); 1.19
(m 1H) Irrfgect%%\/oﬁlm ?:[Im_] 0.76(s, 3H) HPLC assay (short run): > 99%a/a HPLC

chi :Renan I oner excess (e.e, %> 80 %
un Time

HPLC chiral 1
Column type Chiracel OD-H
Column length [cm] 25

35 Internal diameter [cm] 4.6
Particle size [um] 5
Mobile phase Heptane/IPA 85/15% viv
Flow rate [mL/min] 1
Column temperature [AC] 30

40  Autosampler temperature [*\C]AMB
Detector type uv
Wavelength [nm] 220
Injection volume [uL] 10
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10Preparation 5. Recrystallisation of

(1S,5R) -1-[2-fluoro-4-(trifluoronethyl)phenyl]-3-

azabi cyclwpods/bdvexanesal t of PCT/EP2007/058636

[ (1R, 4S)-7, 7-di met hy1- 2- oxobi cycl o[ 2. 2. 1] hept-1- yli nmet hanesul fonic acid
(R)-(-)-CSA | |

15(1S, 5R)pilltibRFadtevor o- 4- (tri fl uor gret hyl ) pheny1l] - 3- azabi cycl o[ 3. 1. 0] hexane
salt of RIR 4S)-7,7- dinethyl-2-oxobicyclo[?2.2.1] hept-1-yl]nmethanesul fonic
acid obtained fromPreparation 4 (223.5 g) was suspended in acetonitrile
(1340 m )HELC Aesavi{leR@Fumi t r ogen. The suspension was heated to reflux for 90
m nutes then | owed to cool down ient 40,20 mnutes and aged for

addi ti ona (ﬁlgnﬁb@gs. 20The suspensl‘lj"lzl)\fr%‘ ﬁg@espll'théa%d, washing with

acet oni t r¢olemp lengthiey] After dryillg at 40C for 18 hrs the title conmpound
was obt ailnechahdiametenifdng sol i d i n0x684. 8 theoretical yield (189.5 g). HPLC
assay (sh®fdicd &d jum] 99% a/a HPLGgchiral 1. enantioneric excess (e.e.) > 97

% 25 Prepgration 6: (1 R 5S1IS,5R)-1_, . ) o .

12- Fl uor 5\?‘2@8@8\"'?‘? uor onet hyl ) pher’?\y?]:bf’é-v(\’BTE{A( 9 WALGH\F 0D5%viv TFA in

(4-net hyl - 1, 3- oxazol - 5-y1) - 4H 1, 2, agetonitrde ol - 3- yl i t hi ol propy1l) - 3- azabi cycl of
3. 1. Qdhexsige 1{ BmetResehos Résém. BAOTHROO MIB0382)  3@54 A1 xt4m e of

(1R g;gg%r;gﬁgﬁggzgmgs{e Afecded i | HOEOMR! hy1 ) phemydd - 35gabi cycl of 3. 1. 0] hex

3- [ ( 3- ChiBFo T Dpgriasanod-ReseriEhy ITise gA0kaMy| - 1, £58hz 6055 y1) - 4H- 1, 2, 4-
triazol e Iy daterfrol/min]Na2003 (3. 41mmol ) and Nal (3.4 nmol) in DW

(anhydr ousolurein Empet@ard gt ed at @ C for 24 h. After elimnation of the
sol vent er. vacuyo he Tgsjdue 35di ssolved in ethyl acetate and the
or gaﬁigc IL}L{;@%S m\ﬁiesfl{%\”é%%{g@r%\ﬁé safo‘\ﬁfe;t ed aqueous NaHCO3and dried over
Na2SO4. TogtectardyRfi on was filter&Y and the filtrate was concentrated WO
2008102299 4WErgiPRa 7/ 058636 i n 2acuo. The crude was purified by flash

chr omat ogf; 'n‘:‘eh[h onet hane @ 10% MeOH i n di chl oronet hane) to give 503
g of th%fjta?ﬁﬁe\/og}orrpo%d. NVR (;SH CDCI 3): 87.89 (s, 1H), 7.32-7.2 (m
3H), 3.70Y%sTMeH) 330 (t, 2H), S8™® (dd, 1H), 3.10 (dd, 1H), 2.60 (t,
2H), 20.52 (dd, 1H), 2.51 (s, 3H), 2.43 (dd, 1H, 1.94 (m 2H), 1.74 (m
51H), 1.40 (t, .1H, 0.76 (dd, 1H. M5 (mz): 482.2[ MHt Preparati on 6 was
separ at eMéﬁﬂﬁ@" the separated enantioners by sem -preparative HPLC using
a chiral I iral pak AD 10 1A 1 mm eluent A: n-hexane; B:
isopropané: urﬂﬁ.g:%ois propyl am d%?@%ﬁé\r?tz isocratic 9% B, flowrate 7
mUmi n,  detQemn ot 1[9mi)JV at 200- 4%8 nm Retention times given were obtained
usi ng an latealaydiameter WPLIC usi ng addhiral col um Chiral pak ADH 5 pm 250 x
4.6 My addHidM sife [uhjhexane; B: iggpropanol, gradient isocratic 15%B, flow

rate 0.8 Wqﬂe%ageet ection WV at %%gfanégﬁng\%ggﬁg{&i omer 1 was recovered as

white sol = 15.4 nm Enanti vered as white solid, Rt.
= 16. 3 niflow 1&kald{Midner 2 showe@&pki (D3) > 1 log-unit higher than
Enant i omaColdmn temperature [*C] 25
Autosampler temperature [*C] AMB
30  Detector type uv
Wavelength [nm] 270
Injection volume [uL] 10

Dilution Factor 10

35
Preparation 1: 3-[(3-Chloropropyl)thio]-4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-
triazole

Scheme A

o o o) L o H—T O )i
o
J\ — HOT O\ ] — S%N \ Vi T ) ’{‘
OEt + H” "NH, N | N A~
Cl
1 2 Preparation 1
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Preparati on7(15, 5R)-1-[ 2-Fl uoro-4-(trifluoronethyl)phenyll-3-(3-{(4-nethyl-

5-(4-

met hyl - 1,\80auesab99s-y1) - 4H 1, 2, 4-triazol - 3-yl i t hi o} pr opptyAP2@zasiesycl of 3. 1
. 0] hexane hydrochl oride (as di sclosed in WO 20051080382) 20 The free

base of the title conmpound was prepared from (18, 5R)-142-fl uoro- 4-

(trifluoronethyl)phenyl]-3-azabicycl o 3. 1. 0] hexane. A m xture of

(1S, 5R) - 15 fl ) 4 :

25(tri f | verotrethyt)ph afanrcyct o 9. 1. 0] hexane(727ng, 2. 97mmol ), 31( 3-

Chl or opr opyI )th| o] 4 rret hyI 5 (4- met hyI 1, 3-oxazol -5-y1)-4H 1, 2,4-tri azol e

(3. 6mmol . ) 9 K2€3B (3. 6mmol .) and Nal (2.97mmol) in DVMF anhydrous was heat ed

at 60 Cf . After elimnation of the solvent under vacuo, the residue
was di ssol tMm et hyl acetate and the organic |ayer was washed with
sat urated agueous NaHCO3and dried over Na2SO4. This 30 sol ution was
filtesed Eng-2tdndréddetoarétateds. 60g1ce41t)rﬁﬂ_§ed~a§1 disasiued il hBMET (28¢5 el and | f i ed

4330 AT PN g Al i o) LS

gi ve 940 base o

e
s convégrﬂeaat% %@ewtﬂ?safafpr 1y ;mfdu (@45 HByetjo g?OAHa\gPéP Gy
The tit| evithoapbutylinethy ed:‘mrail?aemLhandaw%hetdeNlﬁ‘olvatdr (1ABbanby)t Thebq@ous phasePL C

confir rTEdNatsF@araét@@iuga.nwhheslnq_eattb%htyt meiﬁ@péthémmrtha c@mb.Ré@aﬁg?arcu srrd. NWR
and g d e?%n eeofﬁé?&?\% h%té%biﬁ%%ﬁ’é’%gtgd Fn\lpar rr@gé r%saﬁr?o' ute

configura ar a
40and corpisiues W%stmdaaﬁapﬁt@g 3douishdhe erga@§daf¢d Wa§ dfsrca,réiesme tr@pwews:
Opti cal Redsasdidifiedoivith 120 obr ofesgpreacirated HE g3D%ssol.) [titdgH 2 evE? 10( iDLtes. AT =

%5gR) ¢ 0.8t sBrt8d ko 2Rish Wt 2P Q8iLHs? HHEPSEpERSA a0 28R B389 k& dh, (1

2-f | uor SR @it CRKENVRRNRY WP A& T} 05oqIS WeleR (HECIEFD- E1q SlIkeer 5P Wadxazol
E:, yﬂﬁu?L[drl@d 2J(an2elt higaz\cﬂcu@nygtm(?mof}@ﬁzpm}s 'g't;zbl!ﬂ cggp@{r@etwa@]oh@g@den(aéaég)
tartrat e theoretical yield of 35.5 % (7.8 g)

(1S, 5R) - { TR cl o[ 3. 1. 0] hexane
salt of ﬁ@f% %%I\?Sé J6 Brgr)éhl)iol?’ t})§w? %‘%D?%f%gbﬁyl yl ] met hanesul f oni ¢
acid (obt'\éﬂf@/&) f1|2§m4"ﬂrepar ation 5 10 150 36 g) was suspended in
tert-butylnethylether (1.5 L) at 20C. An aqueous sol ution of 1M Sodium
Hydr oxi deprgfhardonlIB: WarkieRAEA-RaEyIt NS ok 615 B-2MBGhvidrb-RHEO2 UifidAolCRIFRR! €

di ssol utiion. The phases were separated, and the organic one was washed
twice with Water (0.75 L each). After having discarded the aqueous phase,
the solutio spconcentrated from1,5L 15 to 0.45L. tert-butyl nethyl et her
(0.75 L) Hea Na el and the mixture d| stilled again to 0.45L (this operation
was repeat ed't fce). N-Met hyI Pyrrol i d| none (0.6 L) was added and the
solution concentrated to a vo . Pot ass um car bonat e 325 {’re sh
(69 g), poMedwrliforerpiere C?@QXX#C@?'d (%{ﬁaarfééc@rﬂn%fo e meshoayef Preparation 1A

chl or opr 04 gjtvwasadissbives irhPMFZ6Q mLmammyeath @lﬂm;t-alzejlhyla-tym}emlleamaﬂdd(1t1r61azoI e
f r omakr e@rﬁwn%obropwrmmd@eblam é%s@d&é&éﬁzoﬂésuﬁmme% astn

55C, d t d
vater (1 0RaM geaﬁv’iéc%%%qﬁm {5 Y vl fiichRed nﬁé*sﬁi 5 ar
di ssol ut ikslPwt5 Eraves Fﬁ“ﬁ‘“éﬁi‘d“ﬂ%@ﬁ“'ﬁ'ﬂ&%’é@“ral"‘laém %'érsalah?-@ kdor 6rheuraqueous

phase wasThdimsigiaredeas diutednwitreMa@id 43 (120.0nak). Jtd eskutting waphasidwixturggeas ¢ phase.

lggttwg (?a‘i &f§@p% raMRg %nagéﬁ@beérgaﬁ.b%yeratgéureedirrwgageagst@eﬁ wi hg;\agi hyl
di sc dec?dili’?gad)t? ?ﬁgh'?e gﬁﬂéongoﬁﬁt rl\g?%o m{'tg%j tgen he%?‘?g}% e\?ﬁ feﬁnal

addi t i ondemeemiure af@reii(hftn@ll(% Hitericpolingowpryentight @Ch%?a@ was §loy/lysadded At
m xture wb-Stwasatachedi th ethyl acetate (0.15 L) and nethanol (0.3 L) before

glegts'olnge"lthess@%brkfbn% stifBd A 89RURS, Behuild Sl Wasifieréa aﬁd W‘asﬁé& Wit whtef acid

(1S8R - 19 Fpiandigeer W?.'rf?a%%mwﬁtéﬁ@mﬂefn@ (Ebe(”‘f& eBhipbund was

rret hypB- 5-qblpingstin@l53% @e@ﬁﬁ%bﬂe@ (Ja#84H-1, 2, 4-triazol -3-yl]th

i o} propyl)-3-azabicyclo[3.1.0]- hexane (L) - tartrate (salt), which has
been pre r | [4CH tapt PJ=0 I 5 g). The
m xture H@Mﬁqyg SQ tigﬁwgglédgn S’tﬂg' %rgg |’g| f;ﬁ%s‘ gﬁﬂ?t@éé’%me 35
suspensi \903 ag hours then the solid was filtrated and the cake
washed three tines with et hyI acetate (0.45 L) each wash. The product was
dried in oven under vacuumat 40C for 4-20 hours. The title conpound was
obt ai ned as an off-white solid was obtagned in 79.4%theoretical yield (158
g). 40HPLC assay (long run): 99.3%a/a W) 20081022994PCT/ EP2007/ 058636
HPLC chiral 2: enantioneric excess (e.e.) > 98 %




NVR (1H, DVMSO-d6, 5 ppm: 8.55 (s, 1H), 7.61 (d, 1H), 7.53 (iii, 2H), 4.27
(s, 2H), 3.67 (s, 53H), 3.33 (d, 1H), 3.19 (t, 2H), 3.13 (d, 1H), 2.64 (t,
2H), 2. 58v0cdos/abbos 2.50 (iii, 1H), 2.37 (s, 3H), 1.94 Eau/EPk)0o7/038686 (m
2H), 1.35 (t, 1H), 0.82 (dd, 1H). M5 (mz): 482[ MHY 10Exarrp|e 2 Further
rework of (1S,5R)-1-[2-fluoro-4-(trifluoronethyl)phenyl]-3-(3-([4-

met hyl - 5-4 A3 aRbRBtopkh RioRd adcthyl-B- (4 ettt 13-gxaolt8-11R4AL 1, B4 Mhidzbli ol propyl ) - 3- az
abi cycl op. 1, OlheX;\ane (ZR/3R) tartrate

(1S, 5R) - 115 Frupdo.) t7r|fl uor onet hyl ) pheny1] - 3- (3- {[ 4- net hyl - 5- (4- et hyl -

, 3-oxazol -5-y1)- 15 )

4H- 1,2,4-triazol-3-y ]th| o} propyl)-3-azabi cydo[ 3. 1. 0Thexane and (2R, 3R
tartrate 4-methyps-eaimethyl- $BQQ§Z({I-5§Q-Z¥)—deI@ 3HI$ Q‘ﬂﬂdéﬁ)lé B-thlor® L ofprepdied

acetate o th e ﬁ@a Pre Ql%%%é, (?’E, E?E %emB&HB%?%é{ﬁ&ohaS
SRR A e el e

met hyl - 1,Blonseranes52p1)mld)l -The lsugpension wasstiGeq la} t20i & [I)To‘ﬁyl)The -\whaeg of cl o[ 3
014f5J] h)exas‘ibﬂ/eﬁla\lvés ffduded ken- eth)ﬂrakét"atég%go O RVRPaRE Ml tHE TrgRERy é\bwit o
i
9 %ﬁemﬁy or WaRe £220%4 & @gsrc.? I%g%@/&[ %.Qtﬁ@ EJ‘S% tggé(agni_

started. e Uspenst on
filtratediyisd W'Weet@élééetﬁf&s(l‘}é Mk @ad @istifedeagaln tostbesame levs! as befose Samere) .
The pOodysécipitate Was altedady abgemedimtien cocling e aiixture Ghdtavasdstined iarBminlites. titl e

Conpoagﬁé?e'?:\l‘égﬁy%’é(ﬂnﬂ)?ﬂaéﬁd&d%v& m}fé?la' dénb&‘ of (?/Pnirhh‘f‘é%rﬁoh%mhym&%%ééd%{?ezs
(e.e. %%% g F\/?? &Fﬁ?ensgnggas(glrref% t%lfr g(&dl cﬁma fi rs a
(m 2H) 2W12°C. (e wa@ c@veqtgd bgfifration @ washerHyith 3141@11( of azen)yl agetats/ ( d
1H), 2. 6heptaneqM2) nixtb. (Tthe, soliddwasZdreQ i the biBn al48°C (1BderFEBuced. Stésdura 1H) :
1.86 léfiﬂ] O%Epmegph%to?’ ve(trhe tlilté_Q: 90&% |r( ?%9 3§F% retlca?’)a (éjﬂgf)) : 48.2[ MH A ;arrpl e

[ as the 1ol |

from s preparation h Peen ana yse y usl ow ng conditions:
40 X-Ray Powder Diffraction X Ray Powder Di ffract i on (XRPD) anal ysis was
per f or mredNMR (8il IMBO-dB5 0 P M) BN (. Bd), 3.76 (t, 2H), 3.68 (s, 3H), 3.26 (t, 2H),

2.37 (s, 3H), 2.14 (m, 2H)
MS (m/z): 273[MH]*
20
Preparation 2: 3-[2-fluoro-4-(trifluoromethyl)phenyl]-1H-pyrrole-2,5-dione

25  Maleimide (48.6 g) was suspended in acetonitrile (300 mL,) under N, and tert-butyl nitrite
(38 mL) followed by copper (ll) chloride (45 g) were added. The resulting suspension was
cooled down to 0°C and neat 4-amino-2-fluorotrifluorobenzene (50g, 35.2 mL) was added
drop wise in 45min ca. The internal temperature was kept below 10°C during the aniline
addition and gas developing was observed. The reaction mixture was allowed to stir at 0°C

30 for 1h and then overnight at 20°C. Then 10% HCI (300 mL,) was added. The biphasic
mixture obtained was extracted with AcOEt (300 mL). The organic layer was washed with
water (300mL, 6vol) and then with 10% NaCl (300 mL). After solvent evaporation to dryness
the residue was dissolved in IPA (200 mL) and re-distilled down to dryness. Then IPA (100
mL, 2 vol) and 2,6-Lutidine (17.5 mL) were added and the suspension refluxed for 20 min to

35 obtain a clear dark solution. After cooling down to 20°C the suspension was stirred
overnight and then the solid filtered by washing upon the filter with water (200 mL). After
drying at 40°C under vacuum the product was obtained as beige solid in a 30.6% theoretical
yield (22.13 g).
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X detector. The acquisition conditions were: radiation: Cu Ka, generator
tension: 40 kV, WD 20081022994PCT/ EP2007/ 058636 generator current: 50mA,
start angve:20®/022820, end angle: 45.0 020, step size. 0PQZ/EPOYO7IESEB6 per
step: 0.5 seconds. The sanple was prepared on a | ow background sanpl e
holder. It will be recognised that spectra and diffraction data will vary
slightly according to various 5 factors such as the tenperature,

concent r at,i QR LAS n i sed.. -The, ski.l erso i ) i se
hat - <o SMEE FRMP BRI SOEF a B Sty Db reRBr AL 9. AEFGhEE The
peak posi®i His quoted herein are thus subject to a variation of +/- 0.15
degrees 2-theta. Raman Spectroscopy 10l nstrunent Configuration: Kaiser RXNL
Kai ser. ' SH St ;

rasol ot O oPRRSh, RS AR SR P luowS ARl Mot PR, R BS Bl SO
Cal ori met %%aPB§é§d“’e I nstrunent configuration: TA QL0O00, hermetic sanple
pan, run @OK/ mn, N2 Flow = 1530nL/ mn. It should be recognized that the

endot her m peak as neasured is dependent under a nunber of factors including
t he machin® _enpl oyed, the rate of heating, calibration standard,

hum dity a e puritly’ t he spnpl e used. henq@nal ytical results
suggested t (1S,5R)|-1 Fuor p-4- (trifluor t hyl ) pheny1] - 3- ( 3-
{[4- et hyl - 5- (43 et hyl|- 1, 3-\9&xazo| -5-y1)-4H 1, & 4-triazol -3-yl ] thio}propyl)-
3- azabi cycl 6[ 341.D] hexane tartrate is A solvate containing 1.5

nol ecul es of water. THe result S subsequently confirmed by a single

crystal X-ray analysis of a sanple prepared in an anal ogous way to that
descri bed above. Such singlg crystal had been 25suitably produced by

growi ng up the crystal throsz‘)‘gh addition of water at raised tenperature. In
particular, that sanple (3 g) has been suspended in a mxture ethyl acetate
and NBOH Rréparation 3A: 1R, 59728, SRp{2-Ellioviord(trifluioravasthyt) phiénylj-3 agakityché C/ 500

rpm To thisSoR&ldmelLigidn@ (3 nL) has been added. After 1h stirring the
precipitati or! occur r'eg and then the suspension has been cooled to 20 C (in

15 min) and stirred for 3h and then 30filtered. The solid was then dried at
40 C undefotasssouhydioddni 281 obwas addey @. & stiredrsuspendien of higlethytsuifexaalunx- r ay
anal ysi s i6@gs!{ 1033 'gh it dimeiryRardxide (4470 mef under N,. The resulting mixture was allowed
(15, 58 - 125l VA3 L Id0F PRPPYh BRRRY idbiSotekdvatt hy! - 5- (4- methy! - 1,
3-oxazol - E?yl- L2, 4-tr1azol - 3- ) )
yl I t hi o} pt- d!}dﬂ‘)—'%ﬂélﬂ%?'e%b/'éﬂr@.nkﬂl'@]‘ﬁw%@fr@ﬂ')@,prr?%ﬁ“?? atec¥egaitfs tae
cation amietaodhngaratimm_z,tﬁ%t(bg)ai_iﬂsphed tnodjeethgisuliuxide (14%0 mb) yyasutl"es adfledvat er.
Thg _hf“ f d’r‘@é%se&%{)@?%iﬂjtézf kSSRRP tHe {H{é‘?ﬁb_ | Q8 r‘éf%%tbéi\?\%ﬁ%%pé‘hd:tﬁe%’smﬂﬁ@ axi s
and it is_share n as ric ynils.
20081022@5'5@@@?%’#8%3%%”&%@35 erglsfora d spacings for a sanple from
t hi s 26r epdieanixiyre wapdiea diluted pvithdert-pubyl matieg gther (69 k) and HGS 2N (480@mL)

was slowly added at room temperature. After separation of the two phases, the aqueous

layer was extracted again with tert-butyl methyl ether (3000 mL) and the collected organic

layers washed twice with water (3000 mL) and then with brine (3000 mL).

The organic layer was concentrated to 1800 mL then 4800 mL of tetrahydrofuran were
25 added and the solution concentrated again to 1800 mL. The resulting tetrahydrofuran

solution of the title compound was used as such in the following step.

1(1R,5S/1 S,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-azabicyclo[3.1.0]hexane salt
of hydrochloric acid

30
NaBH, (351 g) was charged under N, followed by tetrahydrofuran (3600 mL) then the
solution of 1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-azabicyclo[3.1.0]hexane in
tetrahydrofuran prepared in the previous step was added dropwise in 1 h and the resulting
suspension allowed to stir at room temperature for 1 hr.

35  BF;-THF complex (1440 mL) was then added dropwise in 1 h and 20 min keeping the
internal temperature around 25°C and the resulting suspension was stirred at 25°C for 24
hrs.
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6.9 12.9 7.7 11.4 10.2 8.7 11.8 7.5 11.9 7.4 13.4 6.6 14.6 6.1 15.1 5.8
15.5 5.7 15.7 5.7 16.4 5.4 17.1 5.2 17.6 5.0 18.4 4.8 19.3 4.6 19.5 4.5
WO 2008/022994 PCT/EP2007/058636

The mixture was cooled down to 0°C (internal) and methanol (2400 mL) was cautiously
added in 2.5 h monitoring gas evolution. The suspension was then heated to reflux for 30
min and distilled down to 2400 mL at atmospheric pressure. The resulting suspension was
diluted with tert-butyl methyl ether (6000 mL) and HCI 2 N (3600 mL) and the mixture was
5 then stirred at room temperature for 10 minutes. The aqueous phase was discharged and

the organic phase was washed twice with NaOH 2 N (about 3000 mL) and then with brine
solution (3000 mL).
The organic phase was distilled down to 1800 mL then diluted with 3000 mL of tert-butyl
methyl ether and again distilled down to 1800 mL.

10 3000 mL of tert-butyl methyl ether were added followed by 780 mL of HCI 5-6 N in
isopropanol and the precipitation was immediately observed.
The suspension was aged overnight and then the solid filtered off washing with tert-butyl
methyl ether (1200 mL). After drying at 40°C for 24 h, the title compound (369.1 g) was
obtained as a white solid in 57 mol % theoretical yield.

15
NMR (1H, DMSO-d6, & ppm): 9.64 (bs, 2H); 7.70 (dd, 1H); 7.64 (t, 1H); 7.58 (dd, 1H); 3.62
(dd, 1H); 3.50 (dd, 1H); 3.42 (d, 1H); 3.35 (d, 1H); 2.24 (m, 1H); 1.41 (t, 1H); 1.15 (m, 1H)

Preparation 4: (1S,5R)-1{2-fluoro-4-(trifluoromethyl)phenyl]-3-azabicyclo[3.1.0]-
20 hexane salt of [(1R,4S)-7,7-dimethyl-2-oxobicyclo[2.2.1]hept-1-ylimethanesulfonic

acid

F,.C

N (R)-(--CSA

I

25  1-[2-fluoro-4-(trifluoromethyl)pheny(]-3-azabicyclo[3.1.0]hexane hydrochloride salt obtained
from Preparation 3 (369.0 g) was suspended in tert-butyl methyl ether (2950 mi) and treated
with NaOH 1N (1850 ml). The mixture was stirred for 5 minutes to achieve complete
dissolution and then allowed to separate. The organic layer was washed twice with water
(1850 ml) and then with 1850 ml of NaCl 10 % w/w solution. The organic layer was

30 concentrated down to 1110 ml, diluted with more tert-butyl methyl ether (1850 ml) and
distilled down to 1110 ml.

The solution was diluted with acetonitrile (1850 ml) and distilled down again to 1110 ml.
The resulting solution was diluted to 2960 ml and (-)-(R)-Camphorsulfonic acid was added
(171.63 g). The exact amount of (-)-(R)-Camphorsulfonic acid was determined introducing a
35  correction based on the assay w/w of the starting material.
Complete dissolution was observed followed after 30 minutes by precipitation. The slurry
was aged for 22 hours at 20°C under N,; then filtered and the cake washed with additional
acetonitrile (740 ml). The collected solid was placed in the oven at 40°C under reduced
pressure for 18 h. 223.5 g of the title compound were obtained in a 35.8 % mol theoretical
40 vyield
21



19.9 4.5 20.4 4.3 20.6 4.3 22.7 3.9 23.6 3.8 24.5 3.6 24.7 3.6 24.9 3.6
25.2 3.5 26.3 3.4 26.5 3.4 27.0 3.3 27.3 3.3 27.5 3.2 27.9 3.2 28.5 3.1
WO 2008/022994 PCT/EP2007/058636

1H NMR (DMSO-d6) ppm: 9.12 (br.s.; 2H); 7.72 (dd, 1H); 7.63 (t, 1H); 7.60 (m, 1H); 3.67

(dd, 1H); 3.56 (dd, 1H); 3.47 (d, 1H); 3.42 (d, 1H); 2.90 (d, 1H); 2.67 (m, 1H); 2.41 (d,

1H); 2.26 (m, 2H); 1.95 (t, 1H); 1.87 (m, 1H); 1.79 (d, 1H); 1.30 (m, 3H); 1.19 (m, 1H);
5 1.05(s, 3H); 0.76 (s, 3H)

HPLC assay (short run): > 99% a/a
HPLC chiral 1: enantiomeric excess (e.e.) > 80 %

10 Preparation 5: Recrystallisation of (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-
azabicyclo[3.1.0]hexane salt of [(1R,4S)-7,7-dimethyl-2-oxobicyclo[2.2.1]hept-1-
yllmethanesulfonic acid

F.C

N’ (R-(-)-CSA
H

15  (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-azabicyclo[3.1.0]hexane salt of [(1R,4S)-7,7-
dimethyl-2-oxobicyclo[2.2.1]hept-1-yllmethanesulfonic acid obtained from Preparation 4
(223.5 g) was suspended in acetonitrile (1340 ml) at 20°C under nitrogen. The suspension
was heated to reflux for 90 minutes then allowed to cool down to ambient in 20 minutes and
aged for additional 5 hours.

20  The suspension was filtered, washing with acetonitrile (447 ml). After drying at 40°C for 18
hrs the title compound was obtained as a white solid in a 84.8 theoretical yield (189.5 g).

HPLC assay (short run): > 99% a/a
HPLC chiral 1: enantiomeric excess (e.e.) > 97 %

25
Preparation 6: (1R,5S/1S,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-
(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0lhexane
(as disclosed in WO 2005/080382)
f oL Yo
SN e at
SN I
39 FC

A mixture of (1R,5S5/1S,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-azabicyclo[3.1.0]hexane
(700 mg, 2.8 mmol), 3-[(3-Chloropropyl)thio]-4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-
triazole (3.4 mmol), Na,CO; (3.4 mmol) and Nal (3.4 mmol) in DMF (anhydrous, 6 mL) was
heated at 60 °C for 24 h. After elimination of the solvent under vacuo, the residue was
35 dissolved in ethyl acetate and the organic layer was washed with saturated aqueous
NaHCO; and dried over Na,SQ,. This solution was filtered and the filtrate was concentrated
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29.8 3.0 30.5 2.9 31.3 2.9 32.3 2.834.1 2.6 35.72.536.12.536.9 2.4
39.0 2.3 39.2 2.3 39.9 2.3 Description of Figures: 10 Figure 1 shows X-Ray
powder diwbnraesizeev4dat a obt ai ned for (1S, 5R)-142-f| uor oPE¢I/EP2007/058636
(trifluoromethyl)phenyl]-3-(3-114-net hyl - 5- (4-net hyl -1, 3- oxazol -5-y1)-4H1,
2,4-triazol-3- yl]thio}propyl)-3-azabicyclo[3.1.0] hexane (2R, 3R) tartrate
as her ei nn ¢8R’ ThE Brude \Was PRRROR AR Redni8§aginORith Reorétaareto (9h MsH he

Ra | 112 = 4 t hyl ) pheny1] - 3- ( 3-

(T A et ot SehBisflenia) Wliussdainb of Bbgne comhblnd,of PTe) YL APOENY L1 (o 1) 3
" azabi cy MRS H GBICL)h X85 PR, 3RR- 1A rde348 (haHi h3Qés2) B8 . [ABFHur e 3
shows a [0 @deti), 216036 2RI 052 @d| tH), 2Estir(y, IHISENS3 (de r)gr.adr(rof 2H) 1575 Rh; 142-

fl uor@-4-44yr o} t =3 t hyl - 5- (4- net hyl- 1, 3- oxazol - 5-
y1) - 4?!— 1,1(59’41-'3'(tJ yi LFZP)SIB@X%?WM%%T%&‘%{Z r?rgjzﬁaalbi cycl o[ 3. 1. 0] hexane (2R, 3R)

tartrate as herein descri bed.
Preparation 6 was separated to give the separated enantiomers by semi-preparative HPLC

using a chiral column Chiralpak AD 10 pum, 250 x 21 mm, eluent A: n-hexane; B:
isopropanol + 0.1% isopropyl amine, gradient isocratic 9% B, flow rate 7 mL/min, detection
10 UV at 200-400 nm. Retention times given were obtained using an analytical HPLC using a
chiral column Chiralpak AD-H 5 um, 250 x 4.6 mm, eluent A: n-hexane; B: isopropanal,
gradient isocratic 15% B, flow rate 0.8 mL/min, detection UV at 200-400 nm.
Enantiomer 1 was recovered as white solid, Rt. = 15.4 min.
Enantiomer 2 was recovered as white solid, Rt. = 16.3 min.
15  Enantiomer 2 showed fpKi (D3) > 1 log-unit higher than Enantiomer 1.

Preparation 7 (1S,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-

methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
hydrochloride (as disclosed in WO 2005/080382)

F H
- O/\\
YT NN
F N N
F \’\,

H-ClI

20

The free base of the title compound was prepared from (1S,5R)-1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-azabicyclo[3.1.0lhexane. A mixture of (1S,5R)-1-[2-fluoro-4-

25  (trifluoromethyl)phenyl]-3-azabicyclo[3.1.0]hexane (727mg, 2.97mmol), 3-[(3-
Chloropropyl)thio]-4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazole (3.6mmol.),
K,COj; (3.6mmol.) and Nal (2.97mmol) in DMF anhydrous was heated at 60 °C for 24 h.
After elimination of the solvent under vacuo, the residue was dissolved in ethyl acetate and
the organic layer was washed with saturated aqueous NaHCO; and dried over Na,SO,. This

30  solution was filtered and the filtrate was concentrated in vacuo. The crude was purified by
flash chromatography (dichloromethane to 10% MeOH in dichloromethane) to give 940 mg
of the free base of the title compound.

This free base (886 mg) was converted to the hydrochloride salt (847 mg) by standard

35 methods. The title compound was obtained as a white solid. Analytical Chiral HPLC
confirmed the product to be identical to Enantiomer 2 of Preparation 6. NMR and MS data
corresponded to those reported for Preparation 6.

The absolute configuration of the title compound was confirmed using comparative VCD
40 and comparative OR analyses of the corresponding free base. Specific Optical Rotation of
the corresponding free base: [a]p = - 42 ° (CDCl3, T = 25 °C, ¢ = 0.005 g/0.8 mL).
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Exanpl e3: Al t er nati veprepar ati onof (15, 5R) - 1- [ 2- Fl uor o- 4-
10(trifluoronethyl)phenyl]-3-(3-([4-nethyl-5-(4-nethyl-1, 3-oxazol -5-yl)-4H
1, 2, 4-trivpabes/@2994] t hi o} propyl) - 3- azabi cycl o[ 3. 1. 0] hexau®/EP2087863¢ art r at e
(1S,5R)-1-[2-fluoro-4-(trifluoronethyl)phenyl]-3-azabicycl o[ 3. 1. 0] hexane
salt of[(1 R 4S)- 7 ,7-di nethyl-2-oxobicyclo[2.2.11hept-1-yl]nethanesulf
oni ¢ acid (310 g), prepared in an 15 anal ogous way as described before I n
PreparatiQn but h reat ed
w e naoSaTHs EE SRR R a4 fhhuosime il Ry T4 Rty b AiethyE )
twice w th3wxazal-Seyl)-4H-1,2, é—érmpl -Aryéithiekaroryl 3azahieyrie Olhexonﬁ)ut (2728Rir_.
Fresh tertartiateyl net hyl et her (620 nlL) was added and the sol ution evaporated
down again to 620 nmL. After addition of DWMF (0.93 L), the solution was
evaporated down to ghout 20 0.93L. K2CO3 325 nesh (143 g), Kl (171 g) and

3-[ (3-chl or opr opyodd K @+ 4- net hyl - 5- (4-
nmet hyl -1, 3- o&ai‘ 5-y®-4H 1,2, 4-triazole (283 Q) prepared in anal ogy wth

Preparation ’ad,de\d/,gt'f rgem t enperature. The obtai ned suspensi on was
t hen vvarrred/‘G 63 C PorN%F}T:ﬁd t hen cool ed down to 20C. After dilution
W th ethyicas€tate (1.55 Lj Yer (1.55 L) was added and phases al |l owed
separating. The organic |ayer was washed twice with 25 water (775 niL each),
diluted with further ethyl acetate (0.31 L), concentrated to 620 ni,

di | ut ed wilSI5RxdeR4fluonosd-(teftuoydmedindlpheryl](BaLabityglo[dricd0]eexape rsalt efi[(tR4E)-aFai n t o
dryness. Ame@yitd-SbbRyclbi2e. HReMBLAnthrisltopl 48X YobtaIned ff@rﬂﬁ@ke@é(rﬁﬁorﬁSt ot al

v adon o 4 s spEndd A 161 8@3{4‘*%”@%%%”%’ DA pudfib ol o Y
conpl et el YM tSpdiugeiHydrosideciOyia bt Wah asided apgi the bture wasnetirest uptj cogplete

occur r ed.disBolution.xt ure was stirred for 3h at 20C, then filtered and the cake
\A/f\/gsc hfgr Wi tHa b@fﬂ\%’ré\@bﬁérat%lam lﬁeubr@aﬁl@ Shelwas RBEIRI Gidd Wih W&@’é?r OWQCngm ;it
and 97. 8% % %ﬂgr Rk Ak Al o aoaed o ?S% M&Wa%&% 8 55
(s, 11|5') , Ogtp qubllmetftygwe( ,@/ 7@“’ wagr agqe and mlngr%yils llged aggjn tox0.4

1H), 3. 15{tr(s pp@’h&on 9as Jepented Hyice)2 NoMlethyl- P)zrrd)hdlnanesm 6 dg, waHpddetl Bod (g 1H) ,
2.37 (s, githion dorRéntrafed idh voldm86f 6BIL.2H), 1.35 (t, 1H), 0.82 (dd, 1H).

A sanple fromthis preparation has been analysed in the sarre conditions as

di scl osed_in 40Exanple 2 and here are the corresponding d
2008 1022sfmferwp@r@ewe@éégae%xﬁswaﬁauaéguwad'ee é%%lél%gén# 6?6 a %afn%ﬂ@ from

t hi s 20r e pehicaopropyl)thiq]-4-mathyled-(4-meihy e hB-Hx8zal-5-y)-461- 8.2 #Arigcfe BorbPrdparétich B. 7
11. 8 7.5 weke ddedtat 20°C. The mixture was then heated up to 55°C, and the heating was stopped
after 8 hours. Ethyl acetate (1.2 L) and water (1.2 L) were added and the mixture was stirred
until complete dissolution of the salts and then phases allowed separating. The aqueous
phase was discarded and water (0.75 L) was added to wash the organic phase. The two
25 phases were separated; the organic diluted with further ethyl acetate (0.3 L) and washed
with water (0.75 L). The aqueous phase was discarded the organic one was concentrated to
0.6 L, diluted with additional ethyl acetate (0.75 L) and concentrate again to 0.6 L.

The mixture was treated with ethyl acetate (0.15 L) and methanol (0.3 L) before heating it

30 up to 50°C. An aqueous solution of 47.25 g of L-tartaric acid dissolved in 0.15 L of water
was added followed by authentic (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-
methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl] thio}propyl)-3-azabicyclo[3.1.0]-
hexane (L) - tartrate (salt), which has been prepared previously according to the present
procedure (0.45 g). The mixture was cooled down to 20°C and the precipitation started. The

35  suspension was aged 4 hours, then the solid was filtrated and the cake washed three times
with ethyl acetate (0.45 L) each wash. The product was dried in oven under vacuum at 40°C
for 4-20 hours. The title cormpound was obtained as an off-white solid was obtained in
79.4% theoretical yield (158 g).

40 HPLC assay (long run): 99.3% a/a
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WO 2008/022994 PCT/EP2007/058636

HPLC chiral 2: enantiomeric excess (e.e.) > 98 %

NMR (1H, DMSO-d6, & ppm): 8.55 (s, 1H), 7.61 (d, 1H), 7.53 (m, 2H), 4.27 (s, 2H), 3.67 (s,
3H), 3.33 (d, 1H), 3.19 (t, 2H), 3.13 (d, 1H), 2.64 (t, 2H), 2.58 (dd, 1H), 2.50 (m, 1H), 2.37 (s,
3H), 1.94 (m, 1H), 1.86 (m, 2H), 1.35 (t, 1H), 0.82 (dd, 1H).

MS (m/z): 482[MH]"

Example 2 Further rework of (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-
methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo-
[3.1.0]hexane (2R,3R) tartrate

(1S,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-
4H-1,2,4-triazol-3-yllthio}propyl)-3-azabicyclo[3.1.0lhexane and (2R,3R) tartrate from
previous stage (150 g) were suspended in 0.75 L of ethyl acetate and 0.3 L of methanol and
heated up to 50°C. Once temperature has been reached, water (0.15 L) was added
followed by authentic (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane salt of
(L) - tartaric acid (prepared as discussed above, 0.45 g). The mixture was cooled to 20 °C
over 30 min, and the precipitation started.

The suspension was aged 3.5 hours at 20°C, then the solid was filtrated and the cake
washed twice with Ethyl Acetate (0.45 L each time).

The product was dried in oven under vacuum at 40°C for 4-20 hours. The title compound
was obtained as a white solid in 87% theoretical yield (129.7 g).

HPLC assay (long run): 99.7% ala

HPLC chiral 2: enantiomeric excess (e.e.) > 98%

NMR (1H, DMSO-d6, & ppm): 8.55 (s, 1H), 7.61 (d, 1H), 7.53 (m, 2H), 4.27 (s, 2H), 3.67 (s,
3H), 3.33 (d, 1H), 3.19 (t, 2H), 3.13 (d, 1H), 2.64 (t, 2H), 2.58 (dd, 1H), 2.50 (m, 1H), 2.37 (s,
3H), 1.94 (m, 1H), 1.86 (m, 2H), 1.35 (t, 1H), 0.82 (dd, 1H).

MS (miz): 482[MH]"

A sample from this preparation has been analysed by using the following conditions:

X-Ray Powder Diffraction
X Ray Powder Diffraction (XRPD) analysis was performed on Siemens D5005, using Sol-
X detector. The acquisition conditions were: radiation: Cu Ka, generator tension: 40 kV,
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WO 2008/022994 PCT/EP2007/058636

generator current: 50mA, start angle: 2.0 °20, end angle: 45.0 °20, step size: 0.02 °20,
time per step: 0.5 seconds. The sample was prepared on a low background sample holder.

It will be recognised that spectra and diffraction data will vary slightly according to various
5 factors such as the temperature, concentration and instrumentation used. The skilled

person will recognise that XRPD peak positions are affected by differences in sample height.

The peak positions quoted herein are thus subject to a variation of +/- 0.15 degrees 2-theta.

Raman Spectroscopy
10  Instrument Configuration: Kaiser RXN1 Kaiser Optical System Micro Raman. Sample on
Al sarnple pan at 4cm’ resolution, laser A = 785nm, power output 100 mw.

Differential Scanning Calorimetry (DSC)

Instrument configuration: TA Q1000, hermetic sample pan, run @10K/min, N, Flow =
15  30mL/min.

It should be recognized that the endotherm peak as measured is dependent under a

number of factors including the machine employed, the rate of heating, the calibration

standard, humidity and the purity of the sample used.

20  The analytical results suggested that (1S,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyi]-3-(3-
{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo-
[3.1.0]hexane (2R,3R) tartrate is a solvate containing 1.5 molecules of water.

The result was subsequently confirmed by a single crystal X-ray analysis of a sample
prepared in an analogous way to that described above. Such single crystal had been

25  suitably produced by growing up the crystal through addition of water at raised
temperature. In particular, that sample (3 g) has been suspended in a mixture ethyl
acetate and MeOH (7 / 3, 21 mL) then heated until it was solubilised at 50 °C/500 rpm. To
this solution H,O (3 mL) has been added. After 1h stirring the precipitation occurred and
then the suspension has been cooled to 20 °C (in 15 min) and stirred for 3h and then

30 filtered. The solid was then dried at 40 °C under vacuum overnight obtaining 2.7 g.

From the single crystal X-ray analysis results that asymmetric unit of (1S,5R)-1-[2-Fluoro-
4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate contains a cation and a
hydrogen tartrate anion, together with 1.5 molecules of water. The half water molecule is

35  positioned on a crystallographic two-fold axis and it is shared between two asymmetric
units.

40
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34.1 2.6 35.7 2.5 36.1 2.5 36.9 2.4 39.0 2.3 39.2 2.3 39.8 2.3 Description
of Figures: Figure 3 shows X-Ray powder diffraction data obtained for

(1S, 5R) - wd-2DésuLe44- PCT/EP2007/058636
(trifluoronethyl)phenyl]-3-(3-0-nethyl-5-(4-nethyl -1, 3-oxazol -5-y1)-4H 1, 2,
4-triazol -3- yl]thio}propyl)-3-azabicyclo[3.1.0] hexane (2R 3R) tartrate as
herein described and in the conditions described in Exanple 2. WD
20081022994PCT/ EP2007/ 058636 Figure 5 shows the Raman spectrum of
(1S,5R)-142-fluoro-4-(trifluoromethyl)phenyl]-3-(3-

{[4-met hyl-5-(4-nmethyl-1, 3-oxazol -5-y1)-4H 1, 2,4-triazol -3-yl]thio}propyl)-
3-azabicycl o[ 3.1.0]- hexane (2R, 3R) tartrate as herein described and in the

condi Orb?RFd@%ﬁélb?Eﬁd h@g@@ﬁbﬁ‘a &mgﬁ&r@hh&ﬁus@@é%na Differential Scanning
Cal ori metrty er nogr am

fl uoro-4- Ho-onpt hyI)phenyl] 3-(314- met hy1- 5- (4-nmet hyl-1, 3- oxazol - 5-y1

)-4H 1, 2,3 yl ]t hi o} propyl)-3-azabi cycl o[ 3. 1. 0] hexane (2R, 3R

tartrate [@S54 o dpscri bed registered with a different instrunment from

t he one des&y 1 bed2.9 n| Exanpl e 2. I nstrunent configuration: PE DSC 7,

cl osed sgnple padl4rin (c)101Qrin, N2 Flow 10 =30nUmin It shoul d be

r ecogni zde—LBat—tHe £ndot her m peak as neasured i s dependent under a nunber
|

of fact ors—irgciudizngl t he machi ne enpl oyed, the rate of heating, the
calibratijonsgtanca d| hum dity and the purity of the sanple used. 15Fi gure

7 shows g4 _Capbon-613 solid State NVR spectrum perforned on a different
sarrpl e ofl151 5.8
(1S, 5R) - ¥422f+erg—4] (tri f1 uor omet hyl ) pheny1] - 3- (3- {[ 4- met hyl - 5- (4- net hyl -
, 3- oxazol[-5sy I~

4H 1, 2, 4{trivazol - ]t hi o} propyl) - 3-azabi cycl o[ 3. 1. 0] hexane (2R, 3R
tartrate [luifépte ] in an anal ogous way as herein described. 20 Carbon-13
sol i d-st § '%&M&-@%NNR) data was acquired using a Bruker Av400 spectroneter
oper at i ng—atsarpraton frequency of 399.87 MHz. A 4-nm Bruker HFX MAS

(magi c- anfgh@eSPpi ng) probe was used. Sanples were gently packed into a
spun at 8 kHz. Data was obtai ned using ranped
a

D <

|
zirconi al|raver[a

cross- pollarzP-gat | nd a TCSS (total sideband suppression) pul se seqguence.
Proton deedgépHingdnat performed at an 25 RF power of 100 kHz using the
SPI NAL64 [deggupitggsequence. Characteristic carbon-13 NVR peak positions
are reporfed7in pts per mllion (ppm frequency relative to

tetranmet hyl24p| aneBBat | 0 ppm and have a precision of +/- 0.3 ppm caused by
i nstrument2R2varishility and calibration.

30( 1S, SR—E&2—f+dgret 4- (trifl uoronet hyl ) pheny1l- 3- (3-{[ 4- net hyl - 5- (4- met hy!
-1, 3- oxazvlﬁ%

AH 1, 2, A{TTraz ol -3 A hi o} propy1) - 3- azabi cycl o[ 3. 1. 0Thexane (2R 3R) tartrate
as herein Cﬁ@\EClllﬁé’d s characterised by a solid state Carbon 13 spectrum
NVR havi rg—%%&' ;n%ﬁﬁ-‘,e-s at 182.9, 173.4, 151.6, 137.7, 135.6, 129.3, 119.5,
74.6, 5918203219584 5, 25.7, 21.7, 13.9 +/- 0.3 ppm 35

30.5 29
31.3 2.9
32.3 2.8
34.1 2.6
35.7 25
36.1 2.5
36.9 24
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39.2 23
39.9 2.3

Description of Figures:

10
Figure 1 shows X-Ray powder diffraction data obtained for (1S,5R)-1-[2-fluoro-4-
(trifluoromethyt)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate as herein described.
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Exanpl e 4

Stabilityof (1S, 5R)-1-(2-Fl uoro-4-(trifluoronethyfl phenyl]-3-(3-([4-nethyl-

-(4- WO 2008/022994 PCT/EP2007/058636

met hyl - 1, 3- oxazol -5-y1)-4H1, 2, 4-triazol -3-yl It hi o} propyl)-3-azabicyclo[3.1
.0Thexane (2R,3R) tartrate and hydrochl ori de 40 The drug substances ((1

s, SR) - 1- [Hgdrk 20sHows- thé IRananOspea®th Yof X PS8 RY-a-{21l(cto 4l drifltiBiomethyDphényi]-3-(3-

t hyl 4 t lo[3.1
0] hexand tar?’?f-’%-?g%éw‘ G gt 2 nad iR ARaR e WE WE °
descri bed" @@ R.3H) @E@Fﬁpﬂ'%"%e'nmcz(@e@1022994pdl EP2007/ 058636 and
Preparation 7, respectively) were packaged in anber glass vials under air
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Acetonitrile Step-1 Tine-Reseiv.A-Reserv.B: Time O m n 100/ oA Step-2
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to 620 mL. After addition of DMF (0.93 L), the solution was evaporated down to about

20  0.93L. K,CO3 325 mesh (143 g), Kl (171 g) and 3-[(3-chloropropyl)thio]-4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazole (283 g) prepared in analogy with Preparation 1
were added at room temperature. The obtained suspension was then warmed at 62-63 °C
for 5h and then cooled down to 20°C. After dilution with ethyl acetate (1.55 L), water (1.55
L) was added and phases allowed separating. The organic layer was washed twice with

25 water (775 mL each), diluted with further ethyl acetate (0.31 L), concentrated to 620 mL,
diluted with additional ethyl acetate (620 mL) and evaporated down again to dryness. A
portion of the so obtained yellow waxy solid (315g over a total of 330 g) was dissolved in
acetone (2.30 L) and L-Tartaric Acid (93.3 g) was added at 20 °C. After 20 min water (74
mL) was added to dissolve completely the acid. Precipitation of a white solid immediately

30 occurred. The mixture was stirred for 3h at 20°C, then filtered and the cake washed with
acetone/water 2/1 mixture (0.9 L). After drying under vacuum at 40°C for 20h, the title
compound was obtained as an off-white solid (347 g) and 97.8% a/a typical purity by
HPLC (short run).

35 NMR (1H, DMSO-d6): 8.55 (s, 1H), 7.61 (d, 1H), 7.53 (m, 2H), 4.27 (s, 2H), 3.67 (s, 3H),
3.33 (d, 1H), 3.19 (1, 2H), 3.13 (d, 1H), 2.64 (t, 2H), 2.58 (dd, 1H), 2.50 (m, 1H), 2.37 (s,
3H), 1.94 (m, 1H), 1.86 (m, 2H), 1.35 (t, 1H), 0.82 (dd, 1H).

A sample from this preparation has been analysed in the same conditions as disclosed in
40 Example 2 and here are the corresponding data:
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(1S,5R) -1-(2-Fluoro-4-(trifluoronethyl)phenyl]-3-(34[ 4-nethyl-5-(4-nethyl-1
, 3- 0xazolwb-29dsy024491, 2, 4-tri azol - 3-yl ]t hi o} propyl) - 3- azalceyEr@(785830] hexane
f2R,3R) 1 nonth stability and 3 nonths stability tartrate salt i me point
and storage condition Appearance %W w (salt) %on initial Tot. Inp. %/a

I NI TIAL white powder 101.4 0.442 1 nonth 40C/ 75% RH exposed unchanged
101.5 100.1 0.508 1 nonth 40C/ 75% RH cl osed unchanged 101.3 99.9 0.517 1
nmont h 50C/ RH anb cl osed unchanged 102. 2

5  XRPD angles and d spacings for a sample from this preparation:

5.9 15.0
6.9 12.8
7.8 11.4
10.2 8.7
11.8 7.5
11.9 7.4
13.5 6.6
14.6 6.1
15.1 5.8
15.5 5.7
15.7 5.7
16.5 5.4
17.1 5.2
17.6 5.0
18.4 4.8
19.3 4.6
19.5 4.5
19.9 4.4
204 4.3
20.6 4.3
22.7 3.9
23.7 3.8
24.4 3.6
24.7 3.6
25.0 3.6
25.3 3.5
25.8 34
26.3 3.4
26.5 34
273 3.3
27.5 3.2
27.9 3.2
28.5 31
29.8 3.0
30.4 2.9
31.4 2.8
32.3 2.8
32.8 2.7
341 2.6
35.7 25
36.1 25
36.9 2.4
39.0 2.3
39.2 23
39.8 2.3

Description of Figures:

10
Figure 3 shows X-Ray powder diffraction data obtained for (1S,5R)-1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-
yllthio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate as herein described and in the
conditions described in Example 2.

15
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100.8 0.645 3 nonths 40C 75%RH exposed unchanged 110.6 109.1 2.24 3 nonths
40C/ 75%H cl osed unchanged 118.1 116.5 4.44 3 nonths 50C/ RH anb cl osed
unchangedw®Qa0s2199. 7 1. 280 PCT/EP2007/058636
(15,5R)-1-(2-Fluoro-4-(trifluoronethyl)phenyll-3-(3-{14-nethyl-5-(4-nethyl-
1, 3-oxazol -5-y1)-4H1, 2, 4-triazol - 3-ylithio}propyl)-3-azabicycl o(3. 1. 0lhexan
e 1 nont tFigiraly $Hows tﬁ@qka%dmweaﬁu@tomgsh -1fry-gu&6m(ﬂfﬂue@n&am)pherﬂ;u 3poi nt
and_st or ngfagg%yé&@ﬁgﬁ%&gzﬂ&s_ym1 3ot 2hidyPlobyiRS-alieycloP1 o 0/ &

I NI TI AL
hexane (2R,3R) tartrate as herein described and in the conditions described in Example 2.

5  Figure 6 shows a Differential Scanning Calorimetry (DSC) thermogram of (1S,5R)-1-[2-
fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0lhexane (2R,3R) tartrate as herein described
registered with a different instrument from the one described in Example 2.

Instrument configuration: PE DSC 7, closed sample pan, run @10K/min, N2 Flow
10  =30mL/min

It should be recognized that the endotherm peak as measured is dependent under a

number of factors including the machine employed, the rate of heating, the calibration

standard, humidity and the purity of the sample used.

15  Figure 7 shows a Carbon-13 solid State NMR spectrum performed on a different sample of
(18,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-
4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate but prepared in
an analogous way as herein described.

20  Carbon-13 solid-state NMR (SSNMR) data was acquired using a Bruker Av400
spectrometer operating at a proton frequency of 399.87 MHz. A 4-mm Bruker HFX MAS
(magic-angle spinning) probe was used. Samples were gently packed into a zirconia
rotor and spun at 8 kHz. Data was obtained using ramped cross-polarization and a TOSS
(total sideband suppression) pulse sequence. Proton decoupling was performed at an

25  RF power of 100 kHz using the SPINAL64 decouping sequence. Characteristic carbon-
13 NMR peak positions are reported in parts per million (ppm) frequency relative to
tetramethylsilane at 0 ppm, and have a precision of +/- 0.3 ppm caused by instrumental
variability and calibration.

30  (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-
4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate as herein
described is characterised by a solid state Carbon 13 spectrum NMR having resonances at
182.9, 173.4, 151.6, 137.7, 135.6, 129.3, 119.5, 74.6, 59.8, 32.9, 31.5, 25.7, 21.7, 13.9

+/- 0.3 ppm

35
Example 4
Stability of (1S,5R)-1-[2-Fluoro-4-(trifluoromethyl) phenyl}-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
(2R,3R) tartrate and hydrochloride

40

The drug substances ((1S,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate and hydrochloride, prepared in an analogous way as described before in Example 3

30



- 1.197 1 nonth 40C175%RH exposed unchanged 93.8 91.9 2.985 1 nonth

40C/ 75%H cl osed unchanged 92.3 90.4 3.697 1 nonth 50C/ RH anb cl osed
unchangedw@bo@/ @99 4. 091 3 nonths 40C 75%RH exposed O PCcnimre@7psssder 74. 9
73.4 1.310 3 nmonths 40C175%H cl osed O f white powder 88.6 86.7 4.510 3
nmont hs 50C/ RH anb closed O f white

and Preparation 7, respectively) were packaged in amber glass vials under air atmosphere,

6 mL volume, closed with Teflon coated plugs, stored upright.

The solid state accelerated condition adopted were 40°C/75%RH (Relative Humidity) closed

and exposed, and 50°C/amb RH (Ambient Relative Humidity) closed under air atmosphere.
5 At one month time point the following samples have been analysed for the appearance,

assay and total impurities.

Assay and total impurities tests have been performed by HPLC with fast gradient method.

10  The chromatographic conditions are:

Column type: Phenomenex LUNA C18 (2)
Column length (cm): 5
Internal diameter (cm): 0.21
Particle Size (um): 3
15  Mobile phase: A: 0.05% viv TFA in WATER/ B: 0.05% viv TFA In
Acetonitrile

Step-1 Time-Reserv.A-Reserv.B: Time 0 min 100%A
Step-2 Time-Reserv.A-Reserv.B Time 8 min 5%A
Step-3 Time-Reserv.A-Reserv.B Time 8.01 min100A

20  Flow rate (mL/min): 1
Column temperature [°C]: 40
Detector type: uv
Wavelenght (nm): 220
Injection volume (uL): 2

25  Typical retention time: 3.9 min

The stability data after 1 month resulted favourable for the tartrate salt, as a value of total

impurities around 0.5% a/a was found at any stability condition tested.

An increase of total impurities has been observed for the hydrochloride salt at any
30 investigated stability condition.
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powder 85.7 84.0 7.690 Then,

it

Is evident to the skilled person that

Tartrate salt shows an inproved stability in conparison with the
Hydr ochl owodeos/@24xanpl e 5
(1S,5R)-142-Fl uoro-4-(trifluoromethyl)phenyl]-3-(3-114-nethyl -5-(4-nethyl -1

PCT/EP2007/058636

oxazol - 5- y1) -4k 2 b 3R ol O BLOR T s AZAR Y Sh el QLN ane( 2
R 3R) tartfate 'clépgu es s 2‘?60810‘9%955'91_ Gy s oI]yII)ovvi ng
formul ation exanpl &2f&iapqSydihiodreryR-33rabipyLeid ! Plpexane GRER)tarratesalty o | fi t
the scope of the present inveirmhintrstabiityrand iltf the title conpound are
white, opaquerine@bhedndsidhge MY, and 25 ng of the c¢orresponding free base of
the title conpound %&s t he L-t aAeregrapcesefs dow/ysaitiat & endhitigl | ToChmpphalant]
; L oo fonalion L - o Ly Lo 4T opn nn Z0a At ioagn
Quant ity ngfeapsure +Hahettor—Hte—<corpound—1—6—+752 33733 Active
Pregel ati nilzed St ANdWL310. 85 P64hi@Povde] upnt 1004 | oildal -Sililca DP.é4e de (). 80
0.75 didant Maghhedotoms&Girear afe 1. 60
unchanged 1015 100.1 0.508
exposed
1 month 40°C/75% RH closed unchanged 101.3 99.9 0517
1 month 50°C/RH amb closed unchanged 102.2 100.8 0.645
3 months 40°C/75%RH
unchanged 110.6 109.1 2.24
exposed
3 months 40°C/75%RH
unchanged 118.1 116.5 444
closed
3 months 50°C/RH amb
unchanged 102.9 100.7 1.280
closed

(1S,5R)-1-[2-Fluoro-4-(trifiuoromethyl) phenyi]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-
1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane hydrochloride salt

1 month stability and 3 months stability

Time point and storage
Appearance %wlw (salt) | % on initial Tot. Imp. %ala
condition
INITIAL white powder 102.1 - 1.197
1 month 40°C/75%RH
unchanged 93.8 91.9 2.985
exposed
1 month 40°C/75%RH closed unchanged 92.3 90.4 3.697
1 month 50°C/RH amb closed unchanged 91.8 89.9 4.091
3 months 40°C/75%RH Off white
74.9 73.4 1.310
exposed powder
3 months 40°C/75%RH Off white
88.6 86.7 4510
closed powder
3 months 50°C/RH amb Off white
85.7 84.0 7.690
closed powder

Then, it is evident to the skilled person that Tartrate salt shows an improved stability in
comparison with the Hydrochloride.

Example 5

(18,5R)-1-[2-Fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-

oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane

tartrate capsules

32
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1.50 Lubricant Total 320.00 300.00 - (Capsule Fill weight) Hypronel | ose
Capsul e one one She'll; Notes: 1. The quantity of the title conpound
may be advovesd2ee4refl ect the assigned purity of the i RpWEPdSIYSHBOSt ance
2. Corresponding to 5 ng as free base of the title conpound 103.

Corresponding to 25 ng as free base of the title conpound 4. White, opaque,
si ze 0, hEredolpyngiosnbleta edple is ilkistrative. onlhandfibis mel etendad haljmib trecdtapged i n
conpl i ancs tid presdredRen@al € variations provided. 15 The application of which

this desqrj Rt n hese cl ai forma d sis, for

pr or €y Har0 Bt she HRCocyR sk AR oBRde, WBiae S B, A 25 pCo 3t
subsequerforappndingtiiesrpasa ¢f the title eerpp@ndi(as Kigy--RBiAte sesaathydratetaltt ombi nat i on
of fedtures relating to the 20i nvention described herein. They may take the

form of pEQflieds cdhpsifion Or use clainms and may include, by way of exanple

and without limtatiom the ctraims that ot tow
Component Quantity Function
mg/capsule
Title compound * 6.752 33.733 Active

Pregelatinized Starch 310.85 264.02 Diluent

Colloidal Silica Dioxide 0.80 0.75 Glidant
Magnesium Stearate 1.60 1.50 Lubricant
Total 320.00 300.00 -
(Capsule Fill weight)

Hypromellose Capsule one one

Shell*

Notes:
1. The quantity of the title compound may be adjusted to reflect the assigned purity of the input drug substance
2. Corresponding to 5 mg as free base of the titie compound
10 3. Comesponding to 25 mg as free base of the title compound
4. White, opaque, size 0, hard hypromellose capsule shells.

The formulation may be changed in compliance with reasonable variations provided.

15

The application of which this description and these claims form a part may be used as a
basis for priority in respect of any subsequent application. The claims of such subsequent
application may be directed to any novel feature or combination of features relating to the

20 invention described herein. They may take the form of product, process or use claims and
may include, by way of example and without limitation, the claims that follow.
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Cains 1.

- 112-fluoro-4-(trifluoronethypphenyll-3-(3-{[4-nethyl-5-(4-nethyl-1, 3-
oxazol -5-yl1)-4H 1, 2, 4-

triazol -3-yl]thio}propyl)-3-azabicy l {n;f‘s 1. 0] hexane tartrate or a
pharmaceutically acceptabl e sol vate of . 2.
(1S,5R)-112-fluoro-4-(trifluoronethyl)phenyl]-3-(3-0-nethyl-5-(4-neth

yl -1,.3- oxazgls h- -AH] 2 A-trja T hi r A3 i )
1. 0] Hoxand edppieltititoreubheRltr e LEbaRVE 1 84T DI o
3. triazol-3-yl}thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate or a pharmaceutically acceptable
(1S, 5R) - 1-%&4 ltﬁgrrgf' 4-(trifluoronethyl)phenyl]-3-(3-{[4-nethyl-5-(4-m

et hyl -1, 3- | 21BC y1l)-4H1, 2, 4-triazol -3-yl]thiol propyl) - 3-azabi cyclo

[3.1.0] hexane (2R, 3R) tartrate or a pharmaceutically acceptable

solvale Lheserl 1 A0 oompDdtoRRAEIBNARH a! B ya Al hhyT 1% Sazbl &Y
('E rifl uor dixdmgzdlgdrditlyidprapy()-3-drabieydig[B1 DiHekanet Hyitrafe, 3-00X &z olphamydceutically
H1, 2 4-trj az?Ib- 3- [\ylt%khréi okpropyl) - 3-azabi cycl o[ 3. 1. 0] hexane or
(1S, 5R) - 1455 ?15? AT uor onet hyl ) pheny1] - 3- ( 3-
114- met hyl - 5- (4- et hyl -1, 3-oxazol -5-y1)-4H 1, 2, 4-triazol - 3-yl ]t hi o} pr

1) 3- ' loL3.1..0] - h to taptari [ b I ' :
5 Ao R EL B OB B SR AU S R T Yt e
(1S, 5R) - 1422 Arizavled-dAlthio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate or a pharmaceutically

(trifluoraqnethyl e -3-(3-{[4-nmet hyl -5-(4-met hyl - 1, 3- oxazol - 5-y1)
-4H- 1, 2, 4-%??%%%% -E‘g\-’a%ﬂef?ﬁf'ol propyl) - 3-azabi cycl o[ 3. 1. 0] hexane to
(2R, 3R) tartaric acid (by nole) is 1:1. 6. A conpound as clainmed in

an f claj 2-5., which is. a hydrat,e. . A conpound a | ai i

A B R O R R SR U R A R MR
in any of (wadromeylfohehyil-a-(&-{(¥statttyl-5+4-nfathyi Boxasole-yp4/a|d, siazol-3-
(C‘igpg‘é;‘d B EaiRes b0l 1. GhER & (fs, 88 158-ALSro-4-(tifuoromethyljphenyl]-3-(3-
(trifl uor giehétyhsaienetiyi-133-0REbUS-piathy1,2 B-tiakoh®y ithibptodt)daableySe[pH)Ol-

4H 1, 2, 4-triazaol - 3: vyl ]thio y,1) - 3-azabi cycl o[ 3. 1. 0] hexane (2R, 3R
tartrate ﬁéaqegoéargaé%agllciﬁl%%g@gg 1%. A crystal line conmpound as
claimed in any of clains 2-9 having a differential scanning
cal ord nmetry thernogram.substantially.as o] in Fiqure 2, i

Che BsC. vl HapT TPes e LE By B ey 28 e ik el of (1855 P uoro-4
cryst al | i fieflevopethplobresylkB-63-{fd-thatyl-&ff-nadthyd-H B-oxaza-5h0 -4 | 24 trimzol-3-
differential. nm | ori her i th onset, .at.,about T
2 o5 1y ER SR Bl e 6 e S Rl B R i e o
havi ng an X-ray powder diffraction spectrum substantially as shown in
Figure 1, wherein,the XRD.pattern.is ressed.in terns of 2 theta
angl &6 and' SEIR A ® SrPvaIR B FldbbS ol VHERISE Bilst K2 Fadiati on:
Angl e d value 2-Theta Angstrom5.9 15.0 6.9 12.9 7.7 11.4 10.2 8.7

11.8 7.7' ° alAlCO?np?oUﬁd as claimed in any of claims 2-6, which is a sesquihydrate.

8. A compound as claimed in any of claims 2-7, in a crystalline form.

9. A crystalline compound as claimed in any of claims 2-7, which is (1S,5R)-1-[2-fluoro-4-
(triflucromethyl)phenyl]-3-(3-{[4-methy!-5-(4-methyi-1,3-oxazol-5-yl}-4H-1,2,4-triazol-3-
ylthio}propyl}-3-azabicyclo[3.1.0]hexane (2R, 3R) tarirate and is a sesquihydrate.

10. A crystalline compound as claimed in any of claims 2-9 having a differential scanning

calorimetry thermogram substantially as shown in Figure 2, wherein the DSC was performed

at a scan rate of 10K per minute.
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13.4 6.6 14.6 6.1 15.1 5.8 15.5 5.7 15.7 5.7 16.4 5.4 17.1 5.2 17.6
5.0 18.4 4.8 19.3 4.6 19.5 4.5 19.9 4.5 20.4 4.3 20.6 4.3 22.7 3.9

23.6 3.8
11. A crystalline compound as claimed in any of claims 2-10 having a differential scanning
calorimetry thermogram with an onset at about T = 122°C.
12. A crystalline compound as claimed in any of claims 2-11 having an X-ray powder diffraction
spectrum substantially as shown in Figure 1, wherein the XRD pattern is expressed in terms of
2 theta angles and obtained with a diffractomer using Copper Ko. radiation:
Angle d value
2-Theta ° | Angstrom
5.9 15.0
6.9 12.9
7.7 11.4
10.2 8.7
11.8 7.5
11.9 7.4
13.4 6.6
14.8 6.1
15.1 5.8
15.5 5.7
15.7 5.7
16.4 5.4
17.1 52
17.6 5.0
18.4 4.8
19.3 4.6
19.5 4.5
19.9 4.5
20.4 4.3
20.6 4.3
22.7 3.9
23.6 3.8
24.5 3.6
24.7 3.6
24.9 3.6
25.2 3.5
26.3 3.4
26.5 34
27.0 3.3
27.3 3.3
275 3.2
27.9 3.2
28.5 3.1
29.8 3.0
30.5 2.9
31.3 2.9
32.3 2.8
34.1 2.6
35.7 2.5
36.1 2.5
36.9 2.4
39.0 2.3
39.2 2.3
39.9 2.3

13.

A crystalline compound as claimed in any of claims 2-12 having an X-ray powder diffraction
spectrum which comprises the following peaks expressed in 2-theta values: 5.9 +/- 0.15, 6.9
+/- 0.15, 10.2 +/- 0.15, 11.8 +/- 0.15, 11.9 +/- 0.15, 16.4 +/- 0.15, 17.6 +/-0.15; and obtained

with a diffractometer using Copper Ka radiation.
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24.5 3.6 24.7 3.6 24.9 3.6 25.2 3.5 26.3 3.4 26.5 3.4 27.0 3.3 27.3
3.3 27.5 3.2 27.9 3.2 28.5 3.1 29.8 3.0 30.5 2.9 31.3 2.9 32.3 2.8

[34.1 2.6

14.

15.

16.

17.

18.

19.

20.

21

A crystalline compound as claimed in any of claims 2-13 having substantially the
same carbon-13 solid-state nuclear magnetic resonance (SSNMR) spectrum for
as Figure 7 wherein the spectrum was acquired on a spectrometer operating at a
proton frequency of 399.87 MHz, a spinning speed of 8kHz.

A crystalline compound as claimed in any of claims 2-14 having substantially the
same carbon-13 solid-state nuclear magnetic resonance (SSNMR) spectrum for as
Figure 7 wherein the spectrum was acquired on a spectrometer operating at a
proton frequency of 399.87 MHz, a spinning speed of 8kHz, wherein the SSNMR
exhibits resonances at 182.9, 173.4, 151.6, 137.7, 135.6, 129.3, 119.5, 74.6, 59.8,
32.9,31.5,25.7,21.7,13.9 +/~ 0.3 ppm.

A crystalline compound as claimed in any of claims 2-14 having substantially the
same carbon-13 solid-state nuclear magnetic resonance (SSNMR) spectrum for as
Figure 7 wherein the spectrum was acquired on a spectrometer operating at a
proton frequency of 399.87 MHz, a spinning speed of 8kHz, wherein the SSNMR
exhibits resonances at 182.9, 173.4, 151.6, 59.8, 25.7, 21.7, 13.9 +/- 0.3 ppm.

Use of a compound as claimed in any of claims 1-16 in the manufacture of a
medicament for the treatment of a condition in a mammal for which the
modulation of dopamine D, receptors is beneficial, wherein the condition is a

psychotic condition, or is substance abuse or a somatoform disorder.

Use as claimed in claim 17, wherein the condition is substance abuse.

Use as claimed in claim 17, wherein the psychotic condition is schizophrenia.

A compound as claimed in any of claims 1-16 for use in the treatment of a
condition in a mammal for which modulation of dopamine D3 receptors is

beneficial, wherein the condition is a psychotic condition, or is substance abuse

or a somatoform disorder.

A compound as claimed in any of claims 1-16 for use in the treatment of a

psychotic condition.
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.35.7 2.5 36.1 2.5 36.9 2.4 39.0 2.3 39.2 2.3 39.9 2.3 13. A
crystalline conpound as clainmed in any of clainms 2-12 having an X-ray
powder diffraction spectrumwhich conprises the foll ow ng peaks
expressed in 2-theta values: 5.9 +/- 0.15, 6.9 +/- 0.15, 10.2 +/-
0.15, 11.8 +/- 0.15, 11.9 +/- 0.15, 16.4 +/- 0.15, 17.6 +/-0.15; and
obtained with a diffractoneter using Copper Ka radiation. 14. A
crystal | iz®e coApawpduas 3| abifRd innamnyf @faifs aAL1E fot- dsd RatHeNGeatment of
substantially the sang carbon-13 solid-state nuclear magnetic
resonance (SSNMRPLB2ERYSEm for as Figure 7 wherein the spectrum was
acquired on a spectroneter operating at a proton frequency of 399.87
MHz, a spinhning speed of 8kHz. 15. A cryst.alljpe, conpound a | ai e
in any oféégl ai %BC PPN I&'n%et?tl)& gﬁ’fioél ?%@mtshje"gs@ﬁeus afb _\i%a("tment md
sol i d- st at e nuschizaphrasignet i ¢ resonance (SSNVR) spectrum for as Figure
7 wherein the spectrumwas acquired on a spectroneter operating at a
proton frequency of 399.87 MHz, a spinning speed of 8kHz, wherein the
SSNMR exhi bits resonances at 182.9, 173.4, 151.6, 137.7, 135.6,

129.3, 119.5, 74.6, 59.8, 32.9, 31.5, 25.7, 21.7, 13.9 +/- 0.3 ppm
16. A crystalline conmpound as clained in any of clains 2-14 having
substantially the sane carbon-13 solid-state nucl ear magnetic

resonance (SSNVR) spectrumfor as Figure 7 wherein the spectrum was

acquired on a spectroneter operating at a proton frequency of 399.87
MHz, a spinning speed of 8kHz, wherein the SSNMWR exhi bits resonances
at 182.9, 173.4, 151.6, 59.8, 25.7, 21.7, 13.9 +1- 0.3 ppm 17. Use
of a conmpound as clained in any of clainms 1-16 in the nmanufacture of
a nmedi canent for the treatnent of a condition in a manmal for which
t he nodul ati on of dopam ne D3 receptors is beneficial, wherein the
condition is a psychotic condition, or is substance abuse or a
somat of orm di sorder. 18. Use as clained in claim17, wherein the
condition is substance abuse. 19. Use as clained in claim17, wherein
t he psychotic condition is schizophrenia. 20. A conpound as cl ai ned
in any of clains 1-16 for use in the treatnment of a condition in a
manmal for which nodul ati on of dopami ne D3 receptors is beneficial,
wherein the condition is a psychotic condition, or is substance abuse
or a somatoformdisorder. 21. A conpound as clained in any of clains
1-16 for use in the treatnent of a psychotic condition. 22. A
conpound as clained in any of clains 1-16 for use in the treatnent of
subst ance abuse. 23. A conpound as clained in any of clains 1-5 for
use in the treatnent of schizophrenia.
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