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SUBSTI TUTED THI ENCPYRROLE CARBOXYLI C ACI D AM DES,
PYRROLOTH AZOLE CARBOXYLI C ACI D AM DES, AND RELATED

WADAGABEBSAS | NHI Bl TORS OF CASEI N KI NASE | e BacRkQr/osmuds/029420

of the Invention 1. Field of the Invention This
i nvention rg
4H-t hi eno[ 3% AR
4H- py Thigla bﬁca&bﬂklaﬂh@?ﬁbﬁw% %Et@@&bé'tds@a%’t Apﬁma@%ﬁ Serial No.
6FLth|eno 2,3-b rro - carboxylic acid am d

499207 4% 118 ds.Azguﬁt f Bi 20041 whigh ¢%1¢ommd ‘o 2cupvisiandldpplication.
rel at e _knventio

r ol at ggl stacgqgé)gé 1ch}4EJr%f gﬁ%é}tl g%a%ac %hg)gang hav1ng&he t%rmula

het er ocycl et hi o- subst it ut ed

4H t hi eno[ 3, 2- b] pyrrol e-5-carboxylic acid am des,
4Hpyrrol o[ 2, 3-d]thi azol e-5-cakboxylic acid anldes,

6H-t hi eno[ 2, 3- b] pyrrol e- SCigar baxyl i ¢ aci d am des,

4H pyrrol o[ 3, 2-d] t hi azol e- 5- xylic acid am des,

and rel ated anal ogs, and to ‘ giking t he
conpounds of the invention. 3 AL of the
invention are inhibitors of human ¢asej n ki nase le
phosphoryl ati on of the human cl ock\progtein Peri od
(hPER) and are therefore useful, as Nharnmaceutica
agents, especially in the treatnent @nd/ or prevention
of di seases and di sorders associated with the centra

of
B0 ﬁ fglyésteq%e%tm\%%s&:rsl I g B?tafyltgﬂ N 1p%§;§i lbt‘ré cPatent No.

varla 1ons 1 n

6;3@3,911 9 Ithe coAPQind@f Foreiuls] Wobs chemical AandRT+)-Yeu-t he
fhn1per5|sts under. constant conditions, and has a
B’éﬁ OERPSFY iBsiebig¥oldaly O hensipe i thglisamarie form has been found to have

SEREMAL dhfossit O 6 hmis called "circadian"
%Konop éﬂb S? ﬁkh nzer, S. (1971) Proc. Nat. Acad.
Sci . W3hleghe azabilcjzﬁloﬁéxajles ofGormualdil Anve HiBﬁhlpi’@a&rdeas described in

BN PN T B Bkt B CACRis, R Shidt, 4401 HP, 118417 and

01196,126, TResk 6 th’ﬁﬁ V{?El‘ areﬁlﬂﬁ‘ﬁi ISRAL $n A
bacter ia (oun an. i%ggg Col 1865712 B @rocedure of Lippa et

plad{-Snigasent Nops. $t2 9&19: th@:u(f)cmﬂucahaangdm protheced as a mixture of

f Ti P
ORI BP0 I P BB S,
Whktallinkifeisn 61189 1)) dShebdfGhe Ahgad oRforfulAl is o@%%@ﬁlar importance
Cel |, 93, 791 804; Kondo et al. (1994) Science

glpemlt i%é e@rgg{lﬁ%}rtt(évarg)quh@gnagputlc@h_@gage forne sech as for example
e 9,

Sy 3R PO oo B

pmmlcd\@mg uﬂﬂ@mccmmbwnmrsaﬁéct tltdchi;sodﬂfohnmsﬁufaéluie stability

R b TLREE kob e R S5 T vt dos

f eratrdfoRe Y] Rt
m b Rig Al T*gkpzﬁ%&ﬁ%ﬁ%ﬁég% o ormula 1

Netipwe &rm q%nprssy:g s58gle Ahdsmedynamitallyestatid crystabaiicture.
Cell, 91, 1055-1064). Circadian cl ocks are essentia
for naintaining bi ol ogi cal rhythns and regul ate a
variety of circadi an behaviors such as daily
fluctuations in behavior, food intake and the

sl eep/ wake cycle, as well as physiol ogi cal changes
such as hornone secretion and fluctuations in body
tenperature (Hastings, M (1997) Trends Neurosci. 20,
459- 464; Reppert, S.M and Weaver, D.R (1997) Cel
89, 487-490). Cenetic and nol ecul ar studies in the
fruit fly Drosophila nelanogaster led to el ucidation
of sone of the genes involved in circadian
rhythmcity. These studies led to recognition of a
pat hway that is closely auto-regul ated and conpri sed
of a transcription/translation-based negative feed
back | oop (Dunlap, J.C (1999) Cell, 96, 271- 290;
Dunl ap, J.C. (1996) Annu Rev. Genet 30, 579 601
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24 hour day by the daily light-dark cycle, with |ight
acting through both direct and indirect retina-to-SCN

weaiohedes (Klein, D.C et al. (1991) Suprachi aBOEUS905/029420

Nucl ei: The M nd s O ock, Oxford Un| veri sty Press, New
York). In the SCN of__rode Per _genes have

been identified and 24BAek ~ gnat ed as

nouse_Perl| (nPerl), nPer2 and rrPer3 The protein

pr oduBt @C@Ifdancwe\g thasimsEntepn. tjdaskeenrdicRyeredriiathe (+) optical

i

e oM B bRV L B ofihe PR pRb G TEL B oL 8, B8 e 6,372,919
eibth agia rmmnﬁa of tolioroeystad Biid pniyrdon‘phidsndueﬁnr@name@hlﬂgth%&m -hydrate
PAS is. an acronymfo the first three proteins
f&mf itk SR SBRSPOepaIbla et & 4ndiae p Bpgiye the ‘anhydrous form,
WARANS 8t grididdBss| p%ﬁ&lk%’ﬂ% AeaBB DA defddrated fMERBE%r}ategeE}s polymorph

honol ogous to the omai n of I hsect

fremse hegealsd et fowrNAYhemthe (i) entisahantipods of the compannal of formula I
eC|r di an, da nd.are.in teI i nvol ved .

Fibriet S afiv S2biagAREY RO Lo B S prgtied &% mixture of

b19hoehCfatm & Asdpol b %MnEREleth@lﬂi% grald idtcRth

?nwpegjponse to | |ngb1M lZﬁgyl ka, . et gl E(B%’Q&g) aI\Ielurogtnelrpure

polymenpine arystaldine fogms: echt , U et al ., (1997) Cell 91,

1055-40

1261- %’z%g??dgﬁ‘%e'; fifthis foven En“ rr%leth"(d]"g%%‘# h%ﬁgeggﬁﬁ%“é’rphs as pure

tridepayeloet padsnapb gmmsam]g bd@ﬁiggﬂﬁb?d M&S addiiion weibwey/foiind that the
ere no, e ce Ior I - I nter aCtl ons

it e ShbEErmuisRLasiopdF thibe epAPuRd of formula fygsits pure

sieERNkt B udthR! priEReFERadBEREACH (R B im)éntf@l is artﬁemn%ﬁﬁgamlcally

the function of PER-TIMdiners in the nol ecul ar
W@blklpntysrmph faven. niheredbicaformi A ésatbie arefataloystaiihk frm\df the (+)

Suc s SPber Rt ot o e POl B e o formutaton into

ﬁl@@ﬂlhtetﬁcﬁleﬂd@pﬁiﬂubt@,ops that regulate the
transcriptional activity of the Cock protein (via

their PAS domains), which, in turn, drives expression

O oo e oD 5 §g§¥‘r§ﬁ%ﬁ‘hgkwgﬁl (N

of t hin ddeoriencePeith ganaweition; dasrbeanaliscancred acakvl@r(k) b}&ﬁcal

been ,th bj ect of ch investi i on The structural
ROOG 5] 01 SO P o) o mouEd SHioERNedepriss e different

f
EPaniAPoRMIRL (G (RfERad o) SIpRoltilicfn W BEhStoR i B and
pelyperhelpan G andotbat palohomd fom Ahe'hmlagathe\mrmémgdtam foom, is a
ﬁafen%?yng cﬁl %&%ferfopfp.' on |_n the_ fee_dback Ioop, but

Fecent evi dence points to it being involved in the

i nput P@l@rhiimﬂyfo_(nﬂa@ hialyg)‘é chifatlerigdd althe RIAP)dratE @€ acid addition salts
g% Sci. USA 2 1521 1-15216). PER2 is the

S lmféH dl@h@f%}@eylﬁea@a@mlemd O]hereangrpitre theneamithydiatee

RS 00, BBt 55, Ry A oo o

slhrbpdlgmelj)hcfm’m &do faaeidcadelliteoni saltmof tha kcomp@irid-affonula I. Polymorph

R QP oRTE Aty bt of PRk gaichlorophenst) 3

eXBIS SR PNORexhR! db Afteklst MbniBRlgatdsn the SCN,

indicating that nPer2 may regulate nPerl in vivo
( Zhendhe polysorpis of @mggeyhnmsaltsepfc(em (389ticlGi3pherBHRR:

to hav Lon i t he ) ,
2R sPERTL RO edeQmag R Be Shacipiibttiniher Repuder diffaction
Siemy (KRED)Lank/or €heiPR am b2 §4B0r0s26p 2
Iﬁn t hat st u)lai/n, PER2 was shown to %?%Stg@g}%gé%gﬁr oﬁ%eypovvder
(CRY) proteins and translocateyto the nucl eus where
CRY negatively regulated transcription driven by the
CLOCK and BMALI positive transcriptional conpl exes.
Upon nuclear entry, PER2 initiated the positive arm of
the clock by positively regulating BVALI transcription
by a yet un| dentlfl ed rrechanl sm. The functl on of PERS

o . o o o e e~ D T e

2w




10

15

20

25

30

(Vi el haber, E. et al. (2000) M. Cell. Biol. 13,
4888-4899; Takano, A et al. (2000) FEBS Letters 477,

wae@eiy? There has been no bi ochen cal reasoPCT/0S2005/029420

choose between CKle or CKld as a potenti al regulator

i til 2000 28
s e
Eﬂ@lgﬂnd rg%ﬁéﬂd‘&[gsu éag éﬁé%r?lstglh %ieé %Fi;i@f)éll orp?ﬁlse!? to determine

&@m@téerna Télltsos ﬁ@he@pmm@@ﬂ pmferdsﬂyonmtamon h Ptﬂe‘cxeqtbczrmmmn is caused
gﬁa}ean C@H&ogg gfgé evgﬁ gt ‘P‘Q &&Fee%p %a[]y)flsrs@gﬂlfl & §afripd out with

thessmpERpinasphaky $aniple holdert dnrmgmmahadﬁm Mﬂud&ﬁ@bﬁeferred
of. cytop IPsn1c PER protein | eading to enhanced nucl ear

ergntafion fhtegtsy §F’é‘@leélf?lb%ERQrﬁnélyélls é%r detgsminatien of theypresence and

B AR K e 5 BB RO s o
mtutimfsmlad ton cqzstatram:raf fram atbbmtcll() tp mmEMS iRERPR Braglalysis.
hPER2 2001) FEBS

489( 2,3y 28 %e%“ﬂ ‘“St*f‘HH%“t ‘iV]igfﬁ]i1 Bictusies the Sh’é‘rlﬁ‘iﬁur?gst&%ﬂfed for the

ROla§ potveer diftidetib® paiterR inedRFEBLAt & epBFted R, SKEE
CKlgﬁgroglde alnogef:neans to hage g hift og%re%ggﬁﬁﬁﬁwrmak

ghift elbipealks eambsshified ofjasgivens® mgdw)/whldereault &oat sapiplopreparation
utj|
e e,

as. Sf]hcmsfe&: ,any Q0P agglewéddatsofi apeake vhlse ispsubﬂa@mo' dn¥error of about (+)
ﬁggpounds that alter circadian rhythns based on a test

npound altering the ability of human casei n ki nase

Puran &1 SokD Beata, datycppat (AP0 BRERRRAT Yok orms A, B
andaipees perfaed Withed Slﬂrradzai KB8ID-6@IsX aay miv&\trtdlnffﬂ?l@éh&ter using Cu

BB, TR R BE 8 RS el atet oo

machine ki efstailiok pawde Tedhstiiiarahp 4l w&'tr?é s
(33rd Annﬁgl Nbeglnge Sog for hburog%?ﬁﬁg n% focus X-
BY1sbe. SwIubonitags end auntregs wegsetlto 4984/ and @mnhAz 8espB)tively. The

U5 SRRt ML LSO A AP SO AR 15

Biffracted fadmmhl mtc&teﬁteﬂhiyya NARcREHANh dtddes! |A théta-two theta
construct, enablln the deternmi nati on of the

¥ ‘PH?HSCSC% ?‘i 1“0(9 ofecOHR° fAsB)} fromrlotist & *28rwasiusedhgA silicon
ﬁ%dﬁd Ris 5&?&%5 €8 EecRhd fBiMht aﬂgﬁrggg.af)%taa\%%ﬂe\ébﬁgctgy and
moni toring |1 ght-output over seve ays. € '
m@@e&dsﬂnﬁéﬁﬁmﬁ@0®arﬁmt of the assay pernmits accurate

d bl
concents %’?ﬁ"%'h“%@%bjﬁﬁéﬁ ‘?1? é?&%‘@ 2&@%@ Pwidasidigiagtigmpatiern of
it [ r f -
Pt it A ¢ sy S 0 R o
eabisyelels] Alpsansaning aesystalisiag of fitom atwwt 16rg 40 microns. Thls
%%{eﬁgg \'r:e?l ih I?r;q s o@?ﬂeud’%e’p&nsg;m Q¥ t}ée!e%ea% gul(??egzré?o trhe angle error set forth

ysSsSormil as and parasomi a

awsec Nmtenbspmct to tive gercant/ vahieDirélhtiveCinth&i) @86)SgidDin@rable 1, To
posed sl eep disorders for_ sleep

cat egor rQ

Pt he ek Bio B Rrinkien Bkl ormEted K RED For the sample for
DLl t I [

L 0 ey T S R
°@§ perale’bl Ehefamglest°@@piswak fragtoenraylé thhh@ﬂﬁ@ﬁgatbeﬁween the

AL 0 T B R USLRRL o S eties s

|nclude primary insomia, hypersomia (excessive

sl eepi ness), narcol epsy, breathing-rel ated sleep

di sorder, circadian rhythm sl eep disorder, and
dyssommi as not ot herw se specified. Primary i nsomi a
is characterized by the persistence (>1 nonth) in
difficulty of initiating and naintaining sleep or of
non- restoratlve sleep D'fflcultles |n sleeplng

S L 1 o s a s -




gai n,

WG e@s 09 patt ern.

bk e R

applearszldw be nore likely in bipolar
In sone individuals the onset

onmani ¢ epi sodEabledhy al so be linked to a

i n bi pol ar

of manic or

It

ur rent or

hprarpgrcea

| disorde

hyp

and a craving for carbohydrates often
characterize maj or depressive episodes that occur

n a

i s uncl ear whet her a seaBONEK2005/029420
pattern IS nore Iikely in major depressive disorder

4ol e P26

r.

i soyders.
ERWBHE s B

di sorder than

ver
qg,cur are glven in

par t i cHRED Pealesd20) Ehé Relative intensiiies $ilas tordlolypeerpk Form A

appears tq nce
i ncreases mith highe e
at hi gher rPeK forwnte

femal es c Ef@Li: 692’;3+9 I
patter n. 9 gha cu q;,.\,l.l

commonly U Lf4| nm—the & te ﬁ?,IOd
di sorder tihgls T tel pragnost ,3@i3rlu Stattgiicat—ivanual
of Mental OSPTAers TH (DSM TV fTETTCAI,pSychiatT|ic
Associ at i qmig 49D agnoffd ¢ and St g jStical [ganual o
Ment al Di sopders™, Foirth Edi T edigs TeEXT ReVi Si on.
Washi ngt on,198€, Anerjpan Psychlatri ¢ ASSQcCi ati on,

2000) is dengted by fle term "W th seasonal pattern
when descr|idiong a sepsonal pattern of mmjlor depressjve
epi sodes i|?2B#paol ar ] 1di sorder ] bipol ar_ I|I disorder]| or
recurrent |PBj%br depre®sive disorder (E. M Tarn et

al ., Can. |B4SPsychiat4dy (1995) (40, 457-466). The

char acteri 2478s” and l(grmnnqpq nf depressilve disordefrs,
maj or depré%give dis ?pr maj 0r depressilve epi sode,

i pol ar | (diSerder polar—l1disorder gnd seasona
2f?gc?s ar%7ﬁ{scrihe ‘Tn PSM-H4—Pati-entg—suffering
fronrnajortﬁggressiv 1§isorder —HRetueig-—SABthat) i s
char act er iz by —rec ﬂ;cﬂ{ dep essrve eptsoedes
typically 33 ogt nter [ {pve beentshownr—to—He—posttivel y
respon3|ve;gq0||gnt SETapy \m |pke, Jourpat—of
Affective [Dggprders (FP98) 49(2), 109-1 7). —The
success of[Fppyght TT1pgg treatment for patients wth
SAD and ngjxnnidepressionresulted 1n the proposal of
several hyjmatsheses tpiexpl ain {he underTying nechanj sm
of action [frot he t heraapeutic effect of Ifight. Theske
hypot heses| 32981 uded t ke "circadi an rhyt hm hypot hesis"

that suggests the antidepressant effect of bright
light could be associated with phase-shifting the
ci rcadi an pacenaker relative to sleep (EE M Tarn et

al Can.

J .

Psychi atry (1995) 40, 457-466).

In

support of the |link between |ight therapy and
circadian rhythm clinically effective Iight therapy
in maj or depressive disorders causes a conconitant

shift
ef fecti ven

ess of

in circadi an phase and the clinica
light therapy appears to depend on

the phaseshifting ability of the light therapy

(Czei sl er
(Part 3),

Psychiatry (2001) 58, 69-75).

et al., Th
683-694; T

e Jour nal
erman et al

of Physi ol ogy (2000) 526
Arch. Gen.
Addi tionally,

i ghttherapy has been shown to accel erate and augnent
the effectiveness of the pharmacol ogi ca

maj or depressive disorders (Benedetti
Psychiatry (2003) 64, 648- 653).

clin.

t r eat ment
et al., J .
Thus,

of

i nhibition of casein kinase |le and/or casein kinase |d
woul d be expected to cause a circadi an phase shift and

such inhibition represents a patentia

effective
di sor ders.

(WV. MCa
10), 27-32

nono-

C

inically

or conbi ned therapy for nood

It should be noted that sleep disturbance
is a criterion synptomfor many psychiatric disorders

I,
).

J. di

n.

"

Psychiatry (2001) 62 (supp
Sleep drsturbances are a comon feature



as inhibitors of human casein kinase le activity, and
nmet hods of using the conpounds of fornula (I) and
wo ecooaobws{ 1 1) as pharmaceutical agents for thePCT/US2005/029420

treatment of di seases and di sorders of the centra

e udns IR TRER B BeaRi . RRue

i nol udra B2H 8?\3 erl(ij Ft{actlon pattern of
ﬂu@@&&bﬂlyﬁﬁﬁ)hﬁbﬂ@ IB2df thd helirseMstede sa%@i(?é F-(fm@héh%rgﬁieiyl) 3-

|nclud|qg circadi an rhythm sl eep di sorders such
asagifyriel hOﬂhexmb@vmewmals%mrfmm about 4§ t@%dn@nnﬁ “The values

RONADCRANELAERIPAZEE, BWOUPORRPANNIEEYEH BUTRNBIZGR o5 where

syn ronme e present”iInv
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$a0d perkks iongurtftvepapmprphidam &f offthe hydracHldridessatt of ¢+ L R4-

I f t t di
Behrheny Sy o 1 Shpane

frle)gi @ ih QAP Bodid )

or Ci-Cbhalkyl; R2 is NR5R6; R3 is aryl

R4 is H G- C6a|ky|

aryl - (G 8

C6al koxy,

- C6al koxy)
Céal kyl t hi
NR5R6,

ngl y,

a broad enbodi ment
pxage #awag e SRsE aige 6f aBout 4 tey40 microns

wherein Xis Sor S(On;RL is H

c2- CBaIR@ﬂyE

, CF3, hal

ogen,

ar y|

G)g hetero

cycig- (T -

oat KOMGL i

o)) ,l/IOI\IUL

ar ylio6d- Coa

KyTam noJ,
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go (U -C

6al kyl am napj34 or XR3

above; R5

wherein X
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i1s.5H or Q

-4 al kyl;

80s H or

a- C oal Kyl
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O NR8 wher
het er ocycl

st er eoi son

t her eof ;
t her eof .

0.
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©.9506al Kyl

6 Mis S,

H _ d- C 6al

K¥1.45 aryl -

@ Coal kyl
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#A#'

c¥1.74 n is 1l1or 2;
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axtdept abl

»183al t
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patient a
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used herei
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n Sll

|
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i ndi vi dual
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or heterocycle;
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PSS B REISRYS e istiss g e Hpgonsh Form
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d
o L
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)

a

pad¥bemnt e _0rn0a t aut oner

n
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t a

g a
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are used as comonly used in

organic chem stry to denote specific configuration of

a chiral

center.

The term "R" {rectus)
configuration of a chiral
relati onship of group priorities (highest to second

refers to that
center with a cl ockw se

| onest) when viewed al ong the bond toward the | owest

priority group. The term"S"
conflguratlon of a chiral

T

I L

(sinister)
center mnth a

o

e e
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that of the isoner in which it is on the left. As used

herein, "tautoner"” or "tautonerism' refers to the
waeo@xiosieence of two (or nore) compounds that dPET/@82005/029420

fromeach other only in the position of one (or nore)

nobi | stribytion, for

t
exanpﬁBg todlopan ﬂe}?l ?éhg‘%ﬁ&’%egﬁ qfth BraY peverdiffiastion pattern of
Eﬁﬁﬁédbolyrﬁbx‘fﬂi' forn €f S¥tBe hirecHicidersatt @@ ()L NERA- d%'hloro?henx%) -3-

ranched chai n aliphatic hydrocarbon group havin
arpdicyplogl. k. Oﬂim(bmnhaammcrystnloslszmgbmww 40 atlhyhs The values

b byt vl ..
Rl PRE RO P ik RS Wi G AR 20 amees where
sl bydks oasie foﬁlbdqylhe foﬁﬁ C @tke/hﬁtwéhlolﬁfe sarteblf@e)‘ 11(13341

her ei n_bel ow. herein "al kyl ene" or_ " Iené
ﬁl@h@r@h@@;ﬂ&3r42ﬁ@a}/cl@&3 01heeane aawag e&rystal sizg af abaut 40 to 40 microns

alol HthBQQ§ ?L one to six carbons and includes
methyl enyl enyl , propyl enyl, isopropylenyl,
butyl enyl , |osbutylenyl, t-bﬂﬂyé&nyl pentyl enyl ,

@&eﬁé%'af%kwi”ﬁ‘é'ﬁi«? ot R0 PGt B

nonoval entunsaturated at pnﬁ(’)ﬁn‘C chain |1aV| g 1 U":,l;m
to six carbon FlGOTTS grd "f/td udes l:llll:d2 t—r(ad bumallu
as vinyl) ,I=mgrhyterhenys, t-wettyg = [
1- but enyl ,[ IT-hegeenyt | Z-Tet Nyt 1 2- PFORENY!
2, 4- hexadifenyTg371-prppeny§, 2- propgng, <4
2-pent enyl|, anthe he |1 ke groups. A M4Sed
"al kynyl " |is a8.15 neaf or &ranched mmooval
unsat urat gd _aliBphatic hawisng fromzam to
atonms with_at 1B&ast pne titi pl e| bonzb.®and
et hynyl , priogynyl | 1-blUtynyl, 130&@xyny 13
2-pr0pyny|, ?léﬁﬁvnv . 2-pentynyl ¥H@ the |ikédgroups.
As used h Vi r "alkyl #8¢" refers3to a
wr

TOpeRyT;

- but @811)” :
herenn

ent ¢

S| X @ar bon
ncl udes

nmonoval ent onsi 342 of |a |idear

br anched ix_cakbhon
atons |ink '
its free
i ncl udes
sec- but oxy,—tgpk
her ei n, N
whi ch cons
havi ng frg
sul fur atag
sul fur, an

D P T
TTORW

ONAL NONN\L

ly

T TP

EI Blla) to & IIU3I_7,U6\ﬁdI
I neqgr or rdng,jlg dat Kyl (rglcu B
X Cagbon at oMy ;i Nked thypugh
Nng 1133 free vaklence pond fgromt

nmet lpgl t hi @, efdgyl Thifo, 8

513195 a
M 0ng3i0 S

m andehavi
d i nchudes

propyl thig

, | 20p0 Opy

t hi a2 but

[t h3sss sed

-butylthio

tert-butyl

t hi @2and t

he |ike gr

DUPS35.99S U9

ed hereln

"al kenyl ox

v" réfers

o a $inea

or 3danch

ed npnhoval

unsat ur at

d al?tphat |

c _chan ha

i ng3%8%0om t

Wwo t ®2six

ns 12 8%ed
frde2dale

hraifdh an|et he§06oxygen atom an
om 3% et Her 0¥y gen

nowt?- M vj nyl o /\

car bon at

having it

and inclu
1- met hyl et
1- but enyl

2, 4- hexadi cnyl —1
2- but enyl oxy; 2Z?ypcn enytoxy; As
used

brancﬁ%g%kghgeg¥%ﬁ¥£8ﬁéﬁ 8?%? %é 4?%R3Wﬂfr
flifractionpatterns iwhichaarb anigaé tm&ch\ngt\zl&n @blylnﬁﬁpﬁ f(ﬁfhe THek®pdaks are

bond I.i pk rough a r oxygen aton1and havi ng
B SR b e 2P o oL e o e sz o

i ncl udes et hynyl oxy, 1-propynyl oxy, 1-butynyl oxy,

1- hexynyl oxy, 2-propynyl oxy, 2¢ butynyl oxy,
2-pentynyl oxy and the |ike groups.As used herein the
term C3-C8cycl oal kyl refers to a saturated hydrocarbon
ring structure containing fromthree to ei ght carbon
atons and i ncl udes cycl opropyl, cycl obutyl,

cycl opentyl, cyclohexyl cycloheptyl and the like.
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i nked by a Iinear or branched al kyl ene chain
containing one to six carbon atons |inked through an

we@tdven2mrygen atom and having its free val encePt®Dns2005/029420

fromthe ether oxygen. Exanples of aryl - (( -C6al koxy)

g T e -
@@hKinhﬁ’JH ﬁﬁ*) sufﬁ&érﬁ t§ dis@n@stPénd oﬂﬁ@?@ﬁﬁ%&p@?ﬁ#{ﬂ?ﬂoﬁqu Gther two

i nked :é | i near or branched al k
polrmarmi fegmenEortpylyispbdeto A, ﬁméﬂ%ﬁ 1dngles of tHesougjor peaks which

PRASSO%R AR AR X Dbl PS8 L OB B S0

substltuted by a hydrogen or 1214 - C6al kyl . Exanpl es of
aryl - (Cr C al kyl am no) |ncludQ9ngnyInethylan1no
(benzyl am no), phenylethylanbn@6 N- et hyl - Nbenzyl am no
and the |ike groups. As usedzggﬁeln the term
"aryKQ Qal kylthio)" refers to. 3 aryI group as defined
above |inked by a |inear or Béagched al kyl ene chain
containing one to six carbon ms |inked through a

§& rr atomand having jts free val ence bond fromthe
Vo ,;hesgpgh)ﬁ pg@(So?ltth glong ey n any | dispingpisking cambington, are sufficient

RAGSHHSTRE B P (BR AN Rl RRED LB Rirths, 2N

groups. As used herein
r ef er 8lsopthgre-iré €eOmajor Qeasadt kiven AfiYles inathy D(R(P(Dzﬁ) polymorph form B

C 1-.Coa k h Le-(C=0O -, . .
Ricliae s (o PR o POS 6 e Gioridarat Bhvingpiepystal size of
albbot 16@4@%&6@53%‘51! e Aol m§tpﬁ§fe%tg§ g%%kﬁvé ttéﬁldoffyavw&ph form

its free val ence bond O noietYy.
Brig thflsiroghieride sl ér @ﬁ@aﬁmg)f de pactjdle size éa}apj? these major peaks,
[ I y trifluygroacet

AR AR or nbh ¥ euds B0 o A B RS Hoxpeish gotymorph
fremeB firor' the bétep oy e baymrph mahermypalylﬁorpmaﬂwath‘ét“am Bangles of
%T to 7-nmenbered nonocyclic or stable 8- to

SHEAPEP Smle%frhaeacmstze PebRaPl forme, S\nhleéwmthe errerrset forth
g@k@rﬁgggﬁgh“gnsaturated and whi ch consists of carbon
atons and fromone to three heteroatons selected from
the group consisting of N, Oland; S, and wherein the
nitrogen and sul fur heteroat ams2ymay optionally be
oxi di zed, and the nitrogen heigspatom nay optionally
be quaternlzed and |nclud|ng3@ay bi cyclic group in
whi ch any of the above-definedgeterocyclic rings is

fused to a benzene ring. The erocycllc ring may be
attached at any heteroaton1or rbon at om whi ch
results in the creation of a bIe structure. The

het er atspcthete ark Rgy majoripeaksnss gh@h nhglbeih tRE )mbfﬁdﬂlrﬁglph form C
W%&B fromone t hree substituents selected fromthe

FTTHHETS IO AR R kesdpydrogpinrisealt havingearcrystal size of
AT e e ——
Cm@(hyd@hlokrylb )salt erd(S@Ctl@S af thglppicle dikd. akny of thesd m@éﬁfpeaks either
8% uch heter.ocyclic el enment
alon 8 d‘e arsly%léslplng? a@;gg CBlinEléllag ﬁm sufi tgcwxg)g% s}sﬁlgglgg} Wymorph form C

Bonxaebper ivih W%/mo%fh%ﬂﬁé’ rFpo otflé 8P ¥hgles of these
azeplnyl pyrro pyrrolidinyl, pyrazo y

Wtoaféql KsaytHgh chararﬁt%razmowmorphnfm@ subject to the error set forth above, are
g@ ol idinyl, pyridyl, pyrazinyl, pyrimdinyl,

pyr| azinyl, oxazonI, oxazolidinyl, isoxazolyl,
|soxazoI|dinyI, mor phol i nyl , 18B4azol yl, thiazolidinyl,
i sot hi azolyl, quinuclidinyl, lvg@thlazolldlnyl
i ndol yl', quinolinyl, |squ|noI|nyI ben2|n1dazolyl
t hi adi azol yl, benzopyranyl, benzothlazolyl
benzoxazol yl, furyl, tetrahydrofuryl, benzofuranyl,
tetrahydr opyranyl, thienyl, benzothienyl,
thiannrpholinyl, and oxadiazonI.As used herein, the
tern1 het erocycle- (G -C 6a|ky|)

heterocycllc (O C 6a|ky|) refers to a heterocycle

o, o o o
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branched al kyl ene chain contai ning one to six carbon
atons |linked through a sulfur atom and having its free

wo adenessbond fromthe sul fur. | ncluded w thi nPEDES2005/029420

meani ng of heterocycl e(Cl- Qal kylthio) or

het erocyclic” -Qal kyl t hi 0) aﬁﬁgg;thienylnethylthio,

3-thienylnmethylthio, 2- fura hyl t hi o,

3-furannet hyl thio, 4-pyridin ﬂﬁ%ihylthio,

3-pyridinyl methyl thio, 2- pyPRdV/nylmethylthio and the

| i ke groups.As used herein, 2#&8bogen”, "hal" or "hal 0"

refers to a nenber of the fa@bB¥®; of fluorine,

chl orine, brom ne or iodine. Wfken any variable (e.g.,

aryl, heterocycle, Rl, R2, R379B4, R5, R6, R, R8, X
e than qne tinme in any constituent or in a

occur r

corrpogﬂgﬁ)’éﬁ' methogef sharpgtergzing he thieapelymprpis of is1-(3,4-

g . it it .

URASTSGE < E Lt o B PSRRI Sony. T
poceture fireaupingssit Raula Spedrostdpsisvlsseribedl sropages 260-275 of Skoog

el BC PGBl Py st B G Padler -lcge Riladelphia

cogppunds. As used herein, "treat", "treating" or
"treatnment” refers to: (i) preventing a disease,
di sor BegflprRangadipestemwereobtadeagsitigrgh T-RRamap D60 éort 8GO0 at

' - y seas Lser der and/ or
SRRt PP RONSEL O SEAP GrEhI8L s MR lgor e
excitation yvav¢lbigdih bf D@pdanrai A@pRRIM LS. I Wast NNV, 1865 power was
i.e.,.arresting iﬁs devel opnent; or (iii) reljevin%_a i
Hiedda dwadigie sy grplesr TeoRaman sectrp Were measyegdrigith an indium gallium
£ QGk . di . _ .
R ORAS aAR TR B SEpIBe AN ANCRIPLEIAN. A o
b2 Heree seanpmiersenlectad frmmmaaodealr 3XH0 € BS cm™'aft hispatmbiresolution of

ith articul di sease, disardey or conditjon. It
\f’l&ouég(%l éf) P 4 li)SI @)rps-ésrbz&iampgizaa%.n aﬁlv&eﬁgtﬂ g l@rgt’lorbg(ggperformed
0Shg sulfir@8d cPA6B&3ne. CRAd R fmarS$REPa pARDBIHIRE Siveh Below in
exanpl es of animals within the scope of the meaning of
Waeenugthers (81 ) serdhapyréfied polyinemhderms 4fBard Coofale hydrochloride

S A S R VR R LA

hisne i), 4 ¢di'sorder” refers to a disturbance of

funct Bn structure or both resulting froma genetic
or en‘g ¢ BEBgn ePFolia PGRIePosifions il MaRFRMATD SIS EF ) &R polymorph form A
I
R o B S BN AR B e T Y a3 M fxane ae
poiendn Tdidakt h or physical fitness. As used herein,
"prophyl axi s" refers to the prevention of disease. As
used herein, the term"sleep disorder", "sleep
di sorders” or "sleep disturbance" neans insomia. As
used herein, the term"insomia” neans the inability
to sleep in the absence of external inpedinents, such
as noise, bright light, etc., during the period when
sl eep should normally occur and the inability to sleep
may vary in degree fromrestlessness or disturbed
slunber to a curtailnment of the normal |ength of sleep
or to absol ute wakeful ness. The term "insomi a"
i ncludes primary insomia, insomia related to a
ment al di sorder, substancei nduced i nsomi a and
circadian rhythminsomia that is insomia due to a
change in thenornmal sl eep-wake schedule (shift
changes, shift work sleep disorder, jet lag or jet |ag
syndrone, etc.). As used herein the term"prinmary
insomia" nmeans difficulty in gnitiating sleep, in
mai ntai ni ng sleep or having restorative sleep which is
not caused by a nental disorder or due to
physi ol ogi cal effects of taking or withdrawi ng from
certai n substances (substance-induced insomia). As
used herein the term"circadian rhythm sl eep di sorder”

-, -,



[I'lustrative bases which formsuitable salts include

al kali netal or alkaline-earth netal hydroxi des such
wW@sgoosoeicsdm potassi um cal ci um or magnesi um hyPEDYSZTIOS (29420

amoni a and aliphatic, cyclic or aromatic am nes such

as met hyl am ne, di nethylam ne, triethylam ne,

di et hyl am ne, isopropyldietﬂﬁﬁ% ne, pyridine and

picoline. Illustrative acids which form suitable s§lts

i ncl ude i Ramparieak déstiag fer Ralymerphfiorme fnepks, 400 cm

hydr ochl ori c, hydrP@&imelfconSémWaMencmbp’awpﬁ)orl C and
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l'i ke aci ds,
exanpl e,
mal oni ¢, succinic, f
ascorbic, maleic, hy
benzoi c, phenyl aceti
hydr oxybénzoi c, anth
4-am nosalicylic, 2-
mandelic and |ike ac
such as net hanesul f g
p-t ol uenesul fonic ac
"pharmaceutical carr
acceptable carrier”

exci pients useful in
active conpounds for

substanti al | y nont oxi

condi tions of use. T
excipients is deter
chem cal properties

route of adm nistrat

and orgﬁgfe—eapbﬁ
onice o
acetic, pro oYL

nﬁh!in | ad

rt on

such as, for
tic, pyruvic,
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QUEIERE al i cylic,

phenggyben

Ol C13381 d(..E

toxyben20|c

I dS, ¢@nd O

rganiage SUl

ffoni ¢ aci ds

ni c, 7d2enze

nesul3oeni C

and

I ds. 8BS US

ed hersel n,

ier"swr "p

ar neseut I ¢

ally

refef® to

Knowssphar raceut i cal

f or Pail at i

ng ph¥7 nace

putically

dnP¥i str

ti o2890and

whi ch are

Lsendd6Pi 7i 1

1g under

nnn?ﬂs?-nn i
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anlt
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phar maceuti cal pract
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phae hpdrevilbtad seﬁt&fﬂ(H—
effective and can be
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i ngredi ent can vary

tVEIn
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aén1n|ste
dl
fron1ab

e%

Ol
redi en

HAEOH

IIU LI

red,

i -

3 aldiENo@Phdlie)- ﬁ@fﬁ%‘i’d—%ﬂﬁ3 210%hexane are

i'n and of
the proportion of active
gto about 90% by

he net hods of

fera

or po yr%{orph form B

wei ght . Further abbreV|at|ons at nmay appear in this
applicat| S
(met hyl) | E{%lk Ii;i‘éf%gtf&eP &W%&ea{g& 4OdvE cm )
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| f onyl chl

aride), he|

DMF (di net hyl f or mam
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2993
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6- (3, 5-di chl or o- phenyl sul fanyl )-4H-t hi eno[ 3, 2- b] pyrro
e-5-carboxylic acid am de,

W®2qoppeiedd n- 4-yl sul fanyl ) -4Ht hi eno[ 3, 2- b] pyr r BEBUS2005029420

boxylic acid am de,

g;: in‘(rjt gwg@lﬁ% g}? cltr_a Af)lé'ékt Il%s?tpo% ?n wav n%bepsl (gmﬁ) %oexl'rp%?yn){orph form C
6f Pe h9&1a6b§16ha@§mi o4 i atabordpRd RNy 5-0bMiSrefAs DDfNdxake are
aci d

éﬂ@QﬂﬁTdﬂeﬁloro phenyl sul f anyl ) - 4H-t hi eno[ 3, 2- b] pyrro
e-5-carboxylic acid am de, le

6- (2, 5-di chl oro- phenylsulfanyﬁﬁ-ﬁkbthieno[3,2-b]pyrro|

e- 5- car boRdnam ek d.iaimgder, Polymorph Form C (peaks> 400 cm™)

6- (2- et hyl - pheny| pghit odilignsAhtw iegti@bers k] pyrrol e-5-¢
arboxylic acid am de,

6- ( 3- br ono- phenyl sul fanyl ) - 4Ht hi eno[ 3, 2-b] pyrrol e-5-c

arboxylic acid am de}_ Form C

6- (3, 5-di net hyl - phenyl sub4lanyl ) - 4H134hi eng[ 3, 2- b] pyrro
e-5-carboxylic acid pm dé74 1266

6- ( 3- met hoxy- phenyl sul faddd ) - Al t hi®Bo[ 3 12-b] pyrrol e-5
-carboxylic acid ani gde, 628 1309 -

6- ( 2- met hoxy- pheny! spif aﬁgﬁ\ At hi¥Ao[ 3 12- b] pyrrol e-5
-carboxylic acid am ge; 690 1398
6-(2-trifluoronethyl -pt e%ﬁ!ol

yrrol e-5-carboxylic getd e 1557

6- (2-f 1l uor o- phenyl suf-f=a —AHrthieng374- b] pyrrol e-5-
carboxylic acid am dg,—agek 3900
6- (3-trifluoronet hoxy-phesnytsulfanydegg- 24+t hi eno[ 3, 2- b]
py pQA e-5-carboxylic[acithzam de. Apgbher |enbodi ment of
this invention relates t@seconpoundsos@ Tqrnula (1)
wherein L is N and M andigd4are|eachko7®. The fol | ow ng
conmpounds are representatizge exanpl es witthin the scope
of this enbodi nment: 1137
6- phenyl sul f anyl - 4H pyrr o8%[ 2, 8-d] t hi azol|e- 5- car boxyl i
c aci d am de, 1228
6- ( 3-fl uor o- phenyl sul fanyl ) -4H pyrrol o[ 2, 3-d] t hi azol e-
5-carboxylic acid am de, and

6- (pyridin-2-ylsul fanyl)-4H pyrrol o[ 2, 3-d] thiazol e-5-c
arboxylic acid am de. Anot her enbodi nent of this
invention relates to conpounds of formula (l11) wherein
Lis CR7 and Mand X are each S. A further enbodi nent
of this invention relates to conpounds wherein of
formula (Il1) wherein Mand X are each S, L is CR7, and
R7 is H The followi ng conmpounds are representative
exanples within the scope of this enbodi nent:

4- (pyridin-2-ylsul fanyl)-6H-thi eno[ 2, 3-b] pyrrol e-5-car
boxylic acid am de,

4- (phenyl sul fanyl ) -6H-t hi eno[ 2, 3-b] pyrrol e-5-car boxyl i
c acid am de, 6-(3-fluorophenyl-sulfanyl)-6Hthieno

[ 2, 3-b] pyrrol e-5-carboxylic acid

am de, 4- (pyridin-4-yl sul fanyl)-6Hthieno[ 2, 3-b]-pyrro
e-5-carboxylic acid am de,

4- (3, 5-di chl orophenyl - sul fanyl ) - 6H-t hi eno[ 2, 3- b] pyrro
e-5-carboxylic acid am de,

4- (t hi ophen- 2-yl -sul fanyl)-6Hthi eno[ 2, 3-b] pyrrol e-5-c¢
arboxylic acid am de,

4- ( 3- bronophenyl - sul fanyl ) -6Ht hi eno[ 2, 3-b] pyrrol e-5-c
arboxylic acid am de,

4- ( 3- met hoxyphenyl - sul fanyl ) - 6Ht hi eno[ 2, 3- b] pyrrol e-5
-carboxylic acid am de,

4- (2- met hoxyphenyl - sul f anyl ) - 6t t hi eno[ 2, 3- b] pyrrol e-5
-carboxylic acid am de,

4- (3-chl orophenyl -sul fanyl ) -6Hthi eno[ 2, 3-b] pyrrol e-5-
carboxylic acid am de, and

4- ( 3- et hyl phenyl - sul fanyl ) - 6Ht hi eno[ 2, 3-b] pyrrol e-5-
carboxyllc aC|d am de. Amother enbodlnent of thls

e o o r e

56 404 ol i
any%}”4k+th|eno[3,2-b]p
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present invention. Alternative reagents, reaction
condi ti ons, and other conbinations and permnutations of

wa bwes23ees herein described to arrive at i ndi viP@uE$2005/029420

conmpounds are readily apparent to one of ordinary

skill th rt. s 1, 2, .3 and. 4 provide

Pl Yot aBhe g anbiee b DM ristaPhRENSSS by Raman peak
gatlaoﬁsqwme@ﬁm & G0MPEORISHAE sAIRRF kl_l_l‘yﬁf&;blpﬂ)rin§ A,Band C

summari zed in Table CHEM CAL SYNTHESI'S Schene 1

g@p@qﬁ@ely Hewevemthera aje cerjain kexspeskgfwithin these patterns, which are unique

gﬁe{/cﬁ 'ro? %(lfﬁc% e s?lltsecgf tflé\éle p%ly%drph H’M 81{tﬁes% key peaks, either

htoﬁe ot hyﬁfyaﬁyrﬂgoish{r@,canb]mubm aresuffiblentsto N@hgeikh one of the
or nul a wherein L is CRY, nd t he synthesis of
m&r@ og} rolt byo thymgr@) orms. These peak positions, expressed in
Hingd ] :
VAt Gn DT SPE oS St imer kg A
formula (11) wherein L is CR7 fronknown or
conmer ci alBepk @oanbmblneWasetrmmbemr(cma) foo PplymorphiFdam A
and 3, respectively, wherein Ris alkyl or H In
schenme 1, step a, starting estgrs 1 or 3, wherein Ris
al kyl, are converted to anide§3é or 4, respectively,
by nethods well known to one flled in the art. Thus,
treating a mxture of about 7 nnnnla and ester 1 or
3 in a suitable pol ar sol vent uch as for exanple
met hanol or ethanol, with a J@ié’of ['i thi um hydroxi de
and heating the resultant mi xXPdle in a pressure vesse
at about 100 OC for about 16 4dfrs provi des, after
chromat ogr aphi ¢ purlflcatlonf%§ is well known to one
skilled in the art, primary amghde 2 or 4,
respectively Alternatively Iohker reaction conditions
|| led i.n th rt be e ed
oo S0 Reb Pk i1 iR o Bisfagoi it SSm PSR, e susficien t
Hiktih 2kie p MOhRFpIS RN FromSHE Bth@ﬁtv&&ﬁolﬁﬁ@fﬁﬁ' et hanol
or ethanol, with about 5Mto about amoni a squt|on
for afbachyaccrape peakatnsiitons prpyessedjrswarenambersrem™) for the
the solution to about 55 0C
:hgﬁ%‘é%]%h?é %dt dt ok?%ng}ggg{)}fﬁggs primary am de 2 or 4,
respectively, after isolation by nethods well knomn to
one skilled ipeak hesﬁbxtsInAVh@dhﬁﬂﬂ)bx\éQbﬂi ) R PRIyrdorph 3
may be suspended in a m xturgy@f gconcentrated amoni um
hydr oxi de sol uti on and I|th|untchlor|de at anbi ent
tenperature for about three t bout five days until

thin layer chronmatographic an or other suitable
chromat ogr aphi ¢ analysis as i "known to one
skilled in the art, |nd|cate at the reaction is
substantially conplete. Pri medd’>ami des 2 or 4 are

i solated fromthe reaction nmi3®die by nethods wel |
known to one skilled in the arnd |f primary or
secondary C - C6al kyl am nes ar¥®6énpl oyed i n pl ace of
anmoni a or ammoni um hydroxi de, there is obtained the
correspondi ng secondary and tertiary anmides 2 or 4
wherein R2 is NRBR6, R5 is Hor C -C6alkyl and R6 is
CrQal kyl . As shown in schenme |, step b, commercially
avai | abl e or known carboxylic acids 1 or 3 (wherein R
is H may be converted to am des 2 or 4, respectively,
by nmet hods well known to one skilled in the art. Were
desired, carboxylic acids 1 or 3 (Ris H may al so be
prepared by hydrolysis of the corresponding esters 1
or 3 (Ris alkyl) by nethods well known to one skilled
in the art. For exanple, a suiti@able base, such as for
exanpl e pot assi um hydroxi de, sodi um hydroxi de, |ithium
hydr oxi de and |i ke bases, is added to a m xture of
ester 1 or 3 in a suitable solvent such as for exanple
a mxture of tetrahydrofuran and water. The m xture is
heated at about 90 OC to about 110 OC for about 0. 5

' o 1. . ~ 1 — Y T o N | o
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is followed by thin | ayer chromatographi c anal ysis or
ot her chromat ographi ¢ nethods as are well known to one

wakiosloemsd n the art. Wien conpl ete, the reacti POT/US2005/029420

wor ked- up by extractive nethods as are well known to

%p& Pﬁh}g le L L hap?roz‘ %To?%l g%y é)stmgulshmg combination, are sufficient to

distifigiri N pbl Y59 BefPorh Md cthédk rph f
14 %ulihy%)r%:)lgﬂrprol o[ 3, 2- b] pyrrol ggq)?llé/lmlws NRosrmsof

f or muThe gharactegivangpask PopigomFEAprogsedsin gy aysBuIRDTS (Gam y) fopthe

gﬁ?ﬁ@@?{% %hk??ggpgﬁréﬁwm% é"%) bja%r oles (Mis 9),

, 6-di hydropyrrol o[ 2, 3-b] pyrroles (Mis NR8) of
f or mul a ( IHehk Pokigs & in Wavesufbds (o1 pfoBPaRehdigh Fomacy |
or heterocycle, are each isolated and
chromat ographi cal Iy purified{pyg.methods as are well
known to one skilled in the 594 Al ternatively, a
n xture of the diaryldisulfidg, 1
di het erocycl edi sul fi de and aq > one equi val ent of
cesium carbonate in a SU|tabI§R§olvent such as for
exanpl e di met hyl f or mam de or | , is treated with
internediate anide 2 or 4, afd%®hen the nixture is
heated at about 80 OC to abodP68:200C for about one to
about six hours. The reactionaié nonitored by thin |
Iayer chronatography or otheﬁodhronatographic met hods

S‘Z‘(—EX I?ﬁagﬁ (ﬁ% (Vrnil laﬁllyzgls{(lli]ﬂtllsiqlrﬁaéombllﬂatlon are sufficient to

&islnﬁ o b&pwar@ms o Mid §thé&)twdpdl h
di hy%ur‘lop&r%gl o[ 3, 2- b] p(ilrrol es gM ?g%ljll% g?m} ormul a

(1), &m@c@rwge wgh @Rs’mthit@, sacared tRacrysfalding polymorph forms of the

E@@?H&BFIE lségt g%nld 36J,'|' 1cmo?<ﬂﬂ%[egy%)3 allg%c%%[%sl 6 WL Sie 2hn be obtained

uro
hukﬁtaiirlhl%dﬁe@yf 1tmtbér23n3ntlﬂrmt%[R gécﬁﬁetﬁb/hlchchaﬁ&)&srp)ﬁc 1somell'10 forms.
L 7, . X
o Q‘lsé%tléy\h gqeel gfalgsnoltﬁ%r(ﬂng@t&gneléﬁd geo?r?etrlc ancll Sol?rrn)(/)rphlc
[
%ﬁ@%ﬁ*ﬁ&?ﬁ%ﬁﬁ%bﬁg‘% R DTSR B 980 i
gt pt id porttanas no troog dhan abouthes wyw obiteothengnanfiomexdgrgeomettic and
of for snﬁb?rforrmla(ll) wherein R is H is
?&8 ¥8%ting a solution of the conpound
f or mu Hrﬁth(e IphstOprepaafivh af dcid AdRSS K8 oﬂ+)118(3Ht anticfophenyl)-3-
sui tabl e solvent, such as for exanple
PZabiqyclobs- ﬂ,@ﬂheganre masgesudted dhy avxpuz(df] |q}e. Ayni i3 philpoorph forms. This
\glslIttpreacogstlt%ﬁddalrl%égyo&(ﬁ]%‘f%tg ng)"/g W%lg?nya lkl)ll‘ee f%agh pol?rlrjlgrph which

teulp abaldedEaSllff s¢patdieit Inbddinion) is hisheeh %ﬂndZﬁathﬁ%té $vas some inter-
Conpl etion of the reaction_is determned by thin | ayer
ERPVSHRELY RSP eTPAfamyss i and B upoR stand Mg shambignkisaipsrature or inter-

I
R o, Bpoft a3 h o R A B S fdroh forms A, B
wad €r Howevdigthewnpixtures afuld notrbeleasilyl gepamtetio Misetefor¢) thy purified

S|solate nd rified. by
FepRBdotE 9 heSa e g el Gaerh B bty e ST i Sner
'thhﬁiroﬁﬁhbV@o)hetﬁ&ﬁﬁdrb&%ﬁ&%ﬁlcqgoﬂié}ﬁ: ﬂéMﬁi &did ﬁbtrl:gs d?ftalﬁ‘ed
scheme 1 conmpound of formula (1) formula (I
al ky| & aepopdanee withithig inyepior, dfj lwebs@l disqoyaredfthay polymorph forms A,

SERREC 1L LU Rt LA 1) et Gy &

Syiioahlbeidbade agdieibn adtsf @h AXAPPpRp&LS Pswﬁtz&ﬁm? R@¢é Bf its other
with heating for about 0.25 hour to about 3 hours. The

reaction m xture is cooled, dijuted with water or
concentrated to dryness, and extracted with et hyl
acetate. Concentration and subsequent purification by
chr omat ogr aphi ¢ net hods as are well known to one
skilled in the art provides the schene 1 conpound of
fornula (I) or fornula (II) mhereln Rl |s C C6 al kyl .

Y a1
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C-Co6alkyl and Xis S, is optionally oxidized to a
sul fone or a sulfoxide wherein Xis S(On and nis 1

weroog/oemsspectively, by nmethods wel |l known to OPET/US2005/029420

skilled in the art, such as for exanple, treating a

' of sadc und f f or nul ) or, formnul
PPl YeoRBhit AR R Sl Pt drcieh resbalization of a
mixtdreadf the A Bl ¢1§mbf1ﬁaafbﬂﬁs ;IwOallibearin aécokdiké Mithlprior art
chl ori de, _an ary sul finy orid

Procedusey Pepsndng wppn giel namceg@r selventheanditisey end senickntations of

d
PRI P o chy PARGENO nikiyfe o M SIDR York € aRd p o can
s@eqnwokylpdedmesmmp@lmmpmhrfdnﬁfof forma, @«d(dhlorspshei%l) 3o

mul a erein X.i ®) nis 1 or 2 and
%ﬂ@ cyglol %L{)@P&% pibst ageﬁli\ﬁgé@zgfq&sotw&mt%?wgeometnc and
N?ﬁbh}m;slsbﬁ@rssynt hesi s of 4H pyrrol o[ 2, 3-d]thi azol es
4-Hpyrrol o[ 2, 3-d] oxazoles, (Mis O and

1 4- dlrmrépamgmm@ppzom Aj]andrB@atzsmamllmﬁeeswm) paifymorph

%)an ?Soélll%astlo?efrqﬁr? ﬁl%?g’?eé\%% ??tlg)%ege\% tshzed hOWCVCY the

&Iylstpullzatﬁdrﬂt[e&nﬁqviﬂ WA ZRaLSt0 (pM dusindeac@Behh h fi
-di h?/dro rroI o£2 3- d%o(pm dalzngl) e(s:, M |essepoRym0rp orms

%H“bls@PH%} Yalrea-9f othya meiyinerph forgs ig dléﬁquhomrepanng polymorph form A,
I d
FARTRL BBk 145)0 R Each AP RIS ORGSR
malcaCﬂd[PBO]lfex&he tthabest teeutilize dazivkst hedigmaadisealve b sbiid
tonerlf for I n s henme 2, step a, carboxal dehyde

%0 FIAE PO thhes BIxiuE @b Relemerkh fosmeA #1d B inan
viaaRieisBlveht v5h1@1|1 lSchltalnb Qafep eT flifel of n?c §> dg,[n?sbtlhgt HAE utilized
such as for exanple potassiu ydr oxXi

WH%S(PX¢Q§éU@rIH¢1P‘I’@10MS elganal solyenty sk atshnethamoﬂ ,mpmot]iettgnol or

r C..aci ter or 11, ectjvel
m@%g&%‘i@??@ﬂg# Rthler Ogc 3 Clﬁﬂ%a@ﬁ%dﬁcﬁﬁg h@ Z%dst ep
tetramyneoﬂmnysnsbmn 2 t1RZJueiBiRd BFSAIsh RFMOA S8sBinti8lP fred df other
is effected by heating a m xture of 2-azi dopropenhoic

yogdyfarms 1ts bast to icarpetate ybﬂeelrstbbspesmvemovhmremng the
Ig%glw for 51%93@8%&?& 3?9&% tp% Al gregé)raglgfagrtglrx% ure o?polymorph forms A

m‘rdB;,natlmgmlamunahxs unédiira athé @cnvém shaild e allywed tokdvapdrateQt room
killed in the.a t he corres ondi.ng ester 9 or
tfﬁ‘pe%‘gﬁ 8Lt av]é?P% pe‘i}\ﬂ’fL‘Pfe‘Pﬂe Rehilg the spiption psexpresgiojthe atmosphere.
Rs&ﬁn@n f &
Step p’)’era fgdaﬂgglrl%tﬁﬁl‘zé ggﬁ; %en%%%tﬁﬁrggr&ﬁ alﬂrf?ut 9B @H"f‘sgcf TR
%‘{@Ppllaédn me takepace untd a[lir(rf\thlechel\tehemdlmnes pemdvemlgeavmg the purified
acid spectively, erein Ris H
R R el P SE oG St B ey g mauraty such
piyadek umﬂmyﬁmx iDpendifg updh MY drduhdsthd §ditkidMnd 1%3 concentration,

hydroxi de and |i ke bases, is added to a m xture o
@i@peration gan tpke plage aves @ipekipd &osthyasrio ﬁﬁsmdlasasorﬂmger until the

t Lan

oyt Moo B A B G 3Pilne B e
pdpumorphicfoouk suhstaﬁtlhmufrse oflamleer@bgdmbh f@misecovered as
asal%%fil r at ngtytheflltratels concentr at ed
to pricv 8’p$‘o‘{‘] ‘ﬁé}Pe grops formsofghe aaid gdditiompait of (+)-1-(3,4-
dithib&¥ph
ot OPSWWE%&W‘% S DNREERE PR R 30t 43 affiion st of
ftorl- (é)éadlph]@rtmbﬁd}’]ﬂ B@aablloyclwﬂBJﬂm]hemue bﬁbbfepraparﬁd ﬁ@lﬁha &id

. Su e sol vent such as pethano
AFELNGe B Brdch bR S SRR ot pelamemuiRyr Adndd by
9 or 12, respectively, wherein Ris H As shown in
schene 2, step d, ester 9 or 12, wherein R is alkyl,
is converted to amde 10 or 13, respectively, as was
descri bed above for schene 1, step a. Alternatively,
carboxylic acid 9 or 12, wherein Ris H, is converted

to the corresponding am de 10 or 13, respectively, by
met hods as are vve!l knovvn to one skllled |n the art

. A . - o



descri bed for step e above enploying a diaryldisulfide

or di heterocycledisulfide is thus advant ageously
Wa@iRiokioz®B® t 0 provi de a schene 2 conpound of forPETUS200$/929420

or formula (11), wherein R4 is an arylthio or a

rocycl et hi o jety (that .is, XR3) that .is

ATt e R rRmIgyIT B & B gt ROPERSIP MRS h2d Bopreferably

& e Qllyﬁi%chl%rlaé ¥i1t %ﬁhﬂﬁg %ﬁl@ﬁﬁ‘&ds%on&ﬁghé 'B%@&ér}dance with a preferred

di spl acenent of the aféresai d halo en atom from

prbedimeti eftthe srvieneont thippolid3s ierysta éwmemd 15 gg-crystallized by

B b B SRR e £ RTP L P BB ke LRGeS

aérginbbiodd carbenfilged ﬁymbﬂtahhﬂilrow fbhn & pmatuaﬂicﬂyrha@ﬁ form B. As set
al so advant ageously provides a_conmpound of faormula (1)

thy il 1bds (mpYTigH dhad e Mry%alh%ﬁtlap yaketplasegindgr anhydrous
@%ﬁ%%?ﬁ ?édg%& Lf‘?é @%Yentﬁg ﬁlltéatt ?l?elr}ﬁ{i’l‘rég{i ul'bg esgl@gﬁt t8'produce the crystalline
fdnma“rppllsanmrph Batgkel pce attnéd/asekiamapéraiuurescm rfmnﬁabcmt ép°to 80°C,

A e P e
ﬁﬁktﬂﬁ: {2 s@[veﬁgeanmetr@m@ﬁe@lw ﬁl’t‘erﬂfg@ﬁ@%@ﬂltlﬁg t@%@@ﬂﬁyﬂﬁwh form B

known to one skilled in the art Troma G
mbsmnyﬁléxfrewﬁahmwowmh dotest dn prepeting tiw@rwlkgmg n@duum prior

H. a heterocyc
B iR ftiagi e A B SRfs sttt Sy e
ﬁﬂxtafeydf(f&n'ls KGali By for rebiysRllREtIGh HRLOSING £ égvat@d temperatures, if
6al kyl ) am ne_wher ei n said amne nitrogen is optionally

deihesd; ikqufrom §9(ChodP°Cosal kyl , provi des, after

o PO R RO o O ) ot

GairkB oy )mxtb&lseh@eeyfc |PolnibrplCidal K dxyrepar€il by aktendivdhenting of either

%%lﬁ@%@%@ cl)lgrgltnoplzhoﬁog% er@gc )Et!gfes 511??6‘?@ i gta%!@kl %tatr&res of at least
@‘i’(t()ﬂrefeﬁblygf-rrd/rh 60%c &5 ab 4y | i@RInBRaPbe BGRLOE Ut IHofymorph form C

f/ am no wherein said agine nitrogen i s
phsra@ﬁa Yﬁe@,gf)@thfﬂt petlwdomphtfom is @réwdk his hastishomn ifidesired, take

naI step nitragen o the
;f)faﬁg ng r%bng:}g 24 ﬁé tlmfe £ mﬂ?ﬁf}l 1230}155 tg Q}%ﬁ ]logg?r gtll tl?e polymorph
\rafseif lﬁhecﬁtartlﬁg hhatérﬁal bl-e&JoKVér&ilQG pOYmitRS RS @§ubstant1ally free of
descrlbed above for schene 1, optional step d

het pelymarpiciosne 1%%@@%0@&1& hewing the enyftaaﬁfefs@rmmreapf

AR o G e AR s

hsatfﬂgousu@}ly ﬁo&hkhé pla:skﬂmé(of 8 s@yeritSofapé acid addiviow Xaldlozx’ @dlymorph
toa n f oxi wherein X is S(On and
ng j é)é?afF%A geid pdditien slfda tig preprisbin is the amrochlonde

%Kﬂd'ah&i@oh@aﬁf&ma” such as for exanple, treating a
sol ution of said conpound of fornula (1) or fornula

(11) Wheieshnigies st ®riti abovei2iep aliov Ra2tOBreparation of mixtures of the

t d 10 13
PAER0A oot SEFRR Ik &7 ot Pl o CET G f Sttorangy) >
abdtidyicttf3.1 0] hedtags @&ﬁ&hﬁ%@bé@ﬂ&hm@ﬁﬂt@bf &eh OF th polyﬁnorphs In
het er ocy clesulflmgﬁachlorlde (used in place of

dRBIcY g g eRf PR deibeéysd ehemolymaesph derm B or polymorph

h
S AT Gy A SR, o
$§t®) B,and poBmiorplt f@ma@daiBe ieadidy ylepared hethah©ayside@ amounts of each
mn in_schenme 3, diaryldisulf  des are

;9? B]ﬁé’Pé’ﬂ“‘B’?hi 1K 9T sxamnle endnetar lightagipy, amitgef palysorph
sui tabl e organi c solvent, such as for exanple

met hanol, with an aqueous sol uf4 on of sodi um perborate
and allow ng the mxture to stand for about 12 hours

to about 24 hours at anbient tenperature. The

di aryl di sul fide nay be isolated and purified by

nmet hods as are well known to one skilled in the art.

D| het er ocycl ed| sul f| des such as for exan‘pl e b| s(2-
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di sease or disorder aneliorated by the inhibition of
casein kinase le. In another enbodi nent of the present

WO pwefricen, pharmaceuti cal conpositions conpriBCTGSE05/029420

pharmaceutically acceptable carrier and a conpound of

I or_.fear [.l), .pr a.stereois r n
SRR bbbl R Botjibe B 081680 S5 E=onelBmmeh can be
preparefl barsabjeetitd malthyrpadeephaabsamally fdoeroter p_afyﬂ}otx]‘ph forms and
e

repared in a manner well known to one skilled in

Bwa_ eedescehed ahavs o thegrecsdpiedpr pepaRopeiamlymenphiforna B
: -4 Lt ' [ rve

L0k e SRR 31 iod LU D TBLE Aol LSRR SHINE:
BolytmaiphefocarB.i By svagrof éxtticp eeamtysie,ar mixtet lof solgworpiforiies and
art. The.phatmaceutical conposition may bhe adapted for
B o BRZ: Pz B SR EY SOPUH G R PaIBOTPRan paprepared by
nébj @i Po BRIl fdrt ARBLRA TR brek Bf SdE ﬂ&&rﬂbﬁ)fh fhafd Gldcprepared as
capsul es, suspensions, syrups, aerosols,” i1nhalants,
desspbed ahove éssthepapaedsre foopudparationsefl podymerph domh Chiescribed above for

' . rein,. the term"pharnmacgutica
e Bro e HIERCLEHT0 Brodudl Bl R TS Raigbinh fomm C- By way of
bétigom)] exdneplphamtBeR W p6BmgsHTRAAI B AfliSol photgh&orm C containing the
i.nvention provide inhibition of casein kinase |le and
drsired ppoupsRitearh pfymomRb qapdsiprepateddty sybisergpolymorph form B

. . R biti . o |
R R e R
procedirafdrgnepacdtiontrd poympopin ismaf déseeibed stvevtfor the period of time

BRI PRavgETES oS amap e hebRnerRe R By whoorbyr example,
hfveuRs b Y61y RRRMPIAY 2 hnEaIRPHNYRoHA HhE 6! gﬁ&@ﬁ@%ﬁﬁ C,

of adm nistration, including ofal, parenter

pelpEQiinesn B aslpadsmomdrfomy Enpidpolhbmhtfowe A, putyasorplf form B and

] nj.Sst [ . i ncl ude subcut aneous, .intravenous,
PO o s 26 S TP S Rt wRere e P Rispared by
canbiamgithe desthicd Golyel@pigsesub st Fea B SthRs p¥horfiSforms and
|njec§|on of  the active ingredi ent and/ or conposition

Bicpuet pg desqribed #hoveise dhab themspiresimixturgas ofitainedit i on, t he

conpo [ ng J - f or nul-at ed

COmPOEY R ey B SEE0 YT LR s o
theendividublipehyrsomphicefdind ef thanctid edditios saltofs)-d qPsMdieBlorophenyl)-3-

ills ts, troches, .powders, soql utjons, .
5%5‘53}:?8%18[33 E@ﬁw%ﬁﬁﬂ@eﬁ&l&ﬁh OF Si7gRleSnIXBIFS eontaining from about
1@t hSout 1 DPONE D 02THY; 13365 0% K- TR, RI-$9, C4416 e nBRE 1865-99% or
nore of the follow ng adjuvants: binders such as
gicalephyyeight) phpolysiorhl fose A, nith the aayarinder of thexmixpire bting either

t anc ', | act gse isin rating agents such
310 By g bAEA 9P e S R R SRTLAS 5B cxampie
sluxthrea sorthiialg or8Gbout 1TBGREDOUI SLBR! B-$5%R! 35-50%, 50-70%, 70-

§%§r§%e&)r),(8tokel -Van Canp Inc., I ndi napol i s,
@i $ha) oG gare 95 Jaehoragreate (bywsight)sefi odymomngh dxinB; with the

| uch: ccharin: and
L R e g o o B R R RV R e Bt form .
oan lferméparéd. aA®oa ifinther W\z&mlt,hﬁixdﬁls@@ﬁ_tatjﬂmhg ﬁfo_ﬁf MBous 1(?1% to about 10-

S [ caont aj n iquid carrier such as

SRS Eord AT, 0 ISR 68 b e e S o
&/BigHt) G f BElyRIbRPIREAUE | Woith 1né raHkiRd& M e kR %eir,l% eitfl& or both
anounts used. Alternatively, the pharmaceutica
pJipemht fosnA mepdemprdgamed, tan te freparedui t abl e f or
extended rel ease to provide a therapeutic anount of a
conpound of formula (1) of the invention in a suitable
once daily, once weekly or once nonthly form using
nmet hods as are will known to gse skilled in the art.
For exanpl e, an erodabl e polyner containing the active
i ngredi ent may be envisaged. For parentera
adm ni stration, the conpounds of the present invention
may be admi nistered as injectable dosages of a
solution or suspension of the conmpound in a

o o o e
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In the treatnment of various di seases, disorders and
condi tions as described herein, a suitable dosage

wo en61023689 about 0. 01 ng/ kg per day to about 25BCTviyA3095/029420

per day, preferably about 0.05 ng/kg per day to about

100 /kqg. pe nd es about /,k r

day  Ssfishn oty R mERREy Ty s B tHEe e by
Pryetillive ihddysothiinscdBd, B6rend TholbGll @) @si)e@iau sd1e&t lec¥les, into the
1to 4 tinmes per day and as dictated by the nature of

erstalistauciure of tegwingal plarmasndesgically actveeompasad del form
FANBR PR S AOL NIRRT AR e e

gedudbpolymbiphe dtn ales be reftrrairotab solbateadA ocﬁfhekehﬁaddltlonal forms of

R4 Sienigroflnhy B rsbie s i, D lnstoncinst s pdyeied by the

BRE&tInddnliess ot herwi se noted, all starting materials,
reagents and sol vents were obtalned fromcomerci a
suppl iTee polanwprpls tedmeist, floand ¢ of thi@respufrin¥angian cambe prepared as

re Clyi re run.under inert nosphere with

SRR B Coht LS kR bR D obel (1.0
@ﬁ:hldr@ﬂleﬁwg 3UdabigySbli3l. LahgRineb Qultdfle 46d ARAitidk GQfSCHr@ fbrmed from
to the Ilterature procedure (Still, WC.; Kahn,

Reids.ayhigh foym rongoxictalis, exgmgeus whigl ane lryﬂr@hlpandrcdmd@womlde

3&?%&5&?(% % dgl%q? #%Hﬂ%xﬁ‘ sﬁ:l Sng%ﬁk éﬁl ﬁéﬂ% %’&rﬁYcﬁb én osphate

(Elxam;rms ogplammyce(uﬁbﬂ)y msptpme fadditienl saits 1gctla:$6mb&<ahﬁ:dmd organic acid
|ca OF- 254 Iat oa ed ~a thickness
SibiSRTEl T SRR (M, poen L0 s ke

§M§sts%81§ ad é(fd‘iﬁm @ﬁt %%ﬁa@ilhlkﬂesg}t RBdmVdaftidlh kit ﬂﬁ:leklaﬂﬁjé éh?th metals

vapor, UV light, or a staining reagent suc
§uﬂhﬁ8|C@hlunh-lsa\llvml@pe&mmaaktvembtheélkorcorgahlo amine\falts such as

300, . U t
fﬁ?&?%f%ﬁ&@% S enir Binesafly %%@Oia&}ln? é%fo?%@aafﬁo}?naaﬁ?alt
ﬂ&iy&lbh&}@lérﬁlnb (] Mhﬂﬂeﬁk&l@ﬂh@leﬁ@dlﬁ)ﬂlrﬁﬁﬁﬁ afd thehike! &fgﬁﬁlmamd salts
(7 26 n& as a reference. Liquid chronatography wit
apelater eifratenkiciptd, suqcinais)ariiais, melewedamatnate, anandelate, acetate,
fl
e kA s —

meelhﬁeslﬂfmameab'en(za&lsbll,fonaaé q:betslu‘ﬁ@d‘selfdﬁt@ﬁrm the diké; %dtahﬁno acid salts
prqt onat.ed nol ecul ar jons ng a Syn 2U

GNP, AP HH TR, awm%P &eﬂrﬁtj ahuf:wa@ﬁ angh thiz ike. nThe

f
R oRer My bov b ydipehloripacids an xemplay ortuL sl
and 6Hhe Iab@\rm[@lvslub] pylymoipd-formeardboikyirecofgmilymetphyforms of the

B g S b B Ry e i UFne i be
d8Astered 14 ﬂl}lman? @rehls-in Eﬁemélne&ﬁ&ﬁklsas‘lﬁe PRVl Bfms of (+)-

d] t hi azol e- 5-carboxylic acid,
B3y dieiosphenylip tapptioysiel3 5- (Hh@@mySmtﬁbéa:noates afiddministration for

%hé%bél rd iRy, de[l p8 y?rl(,]org’h gor%]st ha ﬁ%)?tuges 51, boﬁ%heg)%@ % an acid

prepare Ion as

Wiﬂﬁéﬁ)@dlﬁof (2~)-ALG§)4| dilhhlmophan}a)’ ylaahHinl B Q:0]Bédne include, but are not
yrrol o[ 2, 3- azole

g 55 %bgtltuted gﬂ

inuizaie,aph Bucel aa%étp@}@%h agkospy Episab dransdegmak musessl,

i i t

C%hﬂ gréﬁ%sltg rs&?/(%z :rlegga%@ %’% g@gfsoglgﬁi Sgef)as dhv]ery, §ﬁk?llf% @a[}%ﬁyg hefknown
Sahdrarautddh fewicesdind ngthatialcin likewdsébe erAploged. , Ukt fi padéiteral

%g{/%}? %1e rl‘%)ds ﬂﬁ\?"&t}op%tc?é‘? %g@%ég{rhgenggs Tlt?gn’ru}/sculgrg

5-t hi azol ecar boxal dehyde and

2-met hyl - 5-t hi azol ecar boxal dehygle were comercial ly
obt ai ned.

|, 4-Di hydr o- 4- et hyl pyrrol o[ 3, 2-b] pyrrol e-2-carboxylic
acid ethyl ester is prepared as descri bed by H

Henmet sberger and D. Knittel, Mnatsh. Chem (1972)
103(1) 194 204 Preparatlon of

S ~1 - = I T L L |
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Add KOH (1.07 gm 2 eq) to a mixture of
2-brono- 6H pyrrol o] 3, 2-d] t hi azol e-5- carboxylic acid

wetdvgloewst er (2.6 gm 9.38 mmol ) in THF (15 nl pCEDNS2005/029420

vvater (20 m), and then heat at 100 OC for 1 hr. Al ow
v.e at ur e collect th

bR APy Sl By bRl RO RIENGiaihs iffaptal ant
SupraRntstigetth. aqueous sol ution in vacuo, and conbine

the residue with the previously isolated crystalline

sol i dSuitgblagffoptivg ynf desageiamonpts dorithe phavisarbyidug nelbovenibic forms
%‘ng%ﬁr%&lﬁ? ofﬁﬂ?&ﬁﬂgﬁ%ﬁ)@g’ B?én %Jgé:?&htl&? %aqlnc;f{ (95] 1- (B Il‘adu—:hlorophenyl)
Brdzébyicyodd| [13)]Hexh}1h Iforalzanimalﬁn subfjdoeydyi rangedictn B5oRpAtee] 200 mg, 50 to

EW%r r l I%B’a]-ob OI{SE 3’?é Oatrﬂ]%gﬁ%/nlﬁlz E‘T‘ 5 g‘é‘g%%ﬁemnfsethe effective

agit &b ehy »
aboves% i b%%él@{teedp Wik I%%r%ﬂx%eﬂanﬁ@smf%r SAmPRS PRS0 25 mg, 30 to 50

E%b?i)@di)@lﬂgpl)ﬂﬂ ol 55{ Bg.A501a mOazg)bleZSQi@ 5000og.y These arwd ather effective

- br ono- 6H ].t hi azol e- 5- car box
PP R B bty e e el R i o Pty
vatigy Biﬁﬁbrﬁhl $16\€B§ foPexample in a dosing regimen comprisin, from about 1 to 5, or 2-3,

4H- t hi eno 3,2-b] pyrrol e-5-carboxylic acid et ester
(lqsesfaﬂl@lﬁa eppd g)emliﬁyt per feak. PRPeImRasi- dnﬁxﬁm:ﬂwambpd@rmemoyages of

L TP ) Rl Pa0dpl AT R Bl Shepety me. o

2 6ot 506 nee maiadmenstaetdorrepm@emtereadrefoﬁrMeG [fér\tﬁyt femore detailed
Puri f rude (ioduct Vi a

ERPOTHIERS dainie: (both30 TS M A LRI BB 200 Bl g S Qrae, or 400-600
Wt ABliRRRRY ofcd %lbé"dzﬁ"?topﬂé%rﬂ&eg A gl} {ﬁé\?&&ﬁ%rﬁ%ts dosages

the title conpound (56 38% as "an
ggicalgulatechesed pebecbtweghtx andrmay b2 a@8infstancd, (dviexampld, GG arBunts from

Eb)'_éuglyg%&%%go %Z ?T(P\@(Og_ﬂerﬁia& 1%pg'/(p§§o %3 gqugﬁg/l?g %ef%'(lgﬁmg;kg to about

Johg/Rp péﬂzday,ﬂrﬁg/l?g B3b&in0Se/kd blr dhi:; Sto about) 0thB&e per day or

follow ng am des were al so prepared y t he above

pre&edurtout Bypgig pesiday. 3, 2- d] t hi azol e- 5- car boxyl i ¢ aci d

igsdg&gsﬁl%e rduBdsSRH ¥t dds TR adimthiiTh Oh Bad ((lcl}éggé'- 'z;gqoints described

Bevrtahon e did-thy dosake fdm2 deidribed herderbblong ﬂ’(bQﬁ&llv[@aBi@dlsimorph forms

rete on t = 1.28 mn, = 182)
St | af pokrg mrh s aiL PR PEEPEdIEntigh sew? heel fos e plevention

aﬂa #8atAEek 4 aRo80Hidtd f
"br oo~ GH p )?r ?o 01[ : s%naéljatcr?lnglgg?se 1n5hu(r:naarng ol)%%vslzae/ of exagnple and not

pﬂl@ga@m i1 therpasd 9f deprehbn, (tUi5 imdccomplighad by administering to a patient

di i sopropyl et hyl am ne m,. 6 , EDC (I-(3-. -
heRRe SR NieBloreb S TSt fone oy Sl essiong deposkiop cqpipining one
3f b '
mmle%ﬂ?a;b‘dﬁ%)ﬁogpr]?dfoﬂﬁkﬂ%ﬁb&ﬁéﬂﬁﬂg%ﬁ cﬁfz)gﬁe?hgg t Imrrm%%r mixtures of
P merehsand ag dpert eq*fﬁel’qurdlleelﬁr sa&h@prmmmqmrbebg ddmimstered in an

USROS ot BTN U BB R Y nvenion
{1« Btidivhiqrap2hyDrd-ambityplof3. . Y]Heyareh eidtien o @ haRbrHN form
silica gel ég%&“ca rtr|d e, 4gm elute with

Sstantiaity ffi fl?%Y’ﬁ%lip PRSI Iaéli“ixﬂlé? of prlympemhdforns is
tra%h %hﬁ%t&wﬁ?mggg%{%gg afBlint thRent GURAL dPPestioN® Any2tteettve amount

@FISLWmOQImIEI@h Zordj subisanodlb ﬂﬁeeocﬁ’rohimrpblymmph tbrawiod enixtures of

P LS 2-d] thiaz 5-carboxylic acid

r@y o&wgﬁl cf%sg ¥ev% ﬁltrre@)q ressmn can be utilized in this composition.

3 2-d] thi azol e-5-carboxylic acid in a simlar manner
as descri bed above for the preparation of
2- brono- 6H pyrrol o[ 3, 2-d] t hi azol e- 5- car boxylic acid
am de from 2-brono- 6Hpyrrol of
3,2-d]thiazol e-5-carboxylic acid. General preparation

of diaryldisulfides and di heterocycl edisulfides Add to
a sol ution of the unsubstltut ed or approprl atel y

L T Y 1 A = o~ 1 a2\
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Add 4H-t hi eno[ 3, 2-b] pyrrol e-5-carboxylic acid am de
(60 ng, 0.36 nmmol ) to a m xture of

whe@eB236520r ophenyl ) di sul fide, (150 ng, 0.51metd/Usaeds/029420

cesi um car bonate (120 ng, 1 eq.) in DMV (2.5 m), and

el By Pl G Bl s Pt b TG b8 R bout s
ﬁtgmg ofdeay AeBylt podaly aa@dsed/amwwv&nh@ hifdant(d20tn poll;msrph form

the organic solution, concentrate to afford a crude
sihstaatiallyfieq efotheraobymorpl fermsomaisyregstipobmarph farmsgehe oral

ST S AL il Sy FELDRIRd o aprsion
aadrhe weikht 811’1@)patléﬁ|‘£d of edard des’ubjdcmb the ﬁhy‘ls"{cum 3] jud(gMbnt In
}% = 293 | H NWVR ( pm 5. % H) ,
aeegedancgwish t}ymmvgnqlﬁn tl@)e ‘?IBI qrabq?sagp_fprrgyontflrg@g the given polymorph
i gl gt il o s o

prdferiy ladutirgstered at a dosage of from about 30 mg to 300 mg per day, more

é%e&%l%l& ?rg)gri é;%l:[rsgl h;%gtrggl geproclagl, aﬁln?lllgwre cl)nece%r (t:\glrce during
fid-dakpioe BOhebddd.b] pyrrol e-5-carboxylic acid am de (57

ng, 0.34 nmmol) with NaH (19 ng, 0.78 mmol, 2.3 eq) in
N, N- dTh@pmmm\fmﬁmmcmdm phasmapeydingltdongserfarmos for t ve

z}klﬁ)\;é@%g ?Offa{f gf)g fmxt’a‘%% o% R]gl)y{n%r oil;rg%/ H?%li#(!l& fl&icﬁtlon salt of

&bl -63d- dtohtqreml&tnyr)a adablcyele[ X he]hekadeu S&cWHahnmﬁt&ﬁl @ngke forms
extract, with et hg/ acetate. Concentrate the eth
FREAWI QP OF NSRC PXFIRIFYE oaac}dé@xeauéCWH1n§hwet§015dlefqt1@a, binders,

I r a
e oS B RO S SR SR R e
bufferetwethiog jgants, |drsmzcgjents redfervesdamt agmlp.mmdcbt](léﬁ:ongzntlonal

E%/?n@%tﬁ Cﬁgﬁ(ﬁgggeﬁmﬂhe composmons of5 f:;’e present gnventlc')_lq can thus include any

4né Gheamhisinatianithe Rittolvies ﬁ%gm?%{c@ﬂltﬂié[l& %&p@a‘o@@&?x‘?&wr lexcipient;
c acid amde (lib) Treat 6H-th| enoJ 2

pther Bledicmat agangsly Ph@@@ﬁlﬁwﬁ}ﬁg@m(% @dngantSO bgffersnpiiejeratives;
MlMt%ﬁE}@Wﬁ(ﬁf %%ﬁaé@ac rc)g%)# tévr?f) éurl% %e%tsrﬁgiorgvglotf{o tflose skilled in

ttietaro QEh”esé mctdlﬁ&laﬂrfdmiuMLonAddhtldbspehﬂmgbntﬁ il loftefl Be bﬁ)i’oglcally
nd stir the mxture at 60

1.4 e
g%éPYﬁ fzj’ﬁ‘tcan Ibﬁclfi@é%‘ e{fﬁéo PaiRREy Withgu cwlml@@%@@ effects or
nAtasi R YiAORL b LM tenperature. Dilute the
reaction wth water "and et hyl acetate* whereupon the
titl eAspryawsly notest giodnhdrgtefor roima slembd ymamically statdé pdliv@orph of an

B dfborc R0 3 el e oro TP Thertor, it s

Bf2d fabpol HihmTADé Dsdd 3 phidnfah®l ERaESHofmERithout th
tglz;\bl es f%%grwgm sylm_hemss rre? hod aco | umm) %h?'fgre met hod  Prooonee

@f oaey géwpﬂnyéopptlcai @n@m’rvwmbls 1&9m¢rsmf(ﬂet&&ﬂahcthlczrephamyl) -3-

SR B AAGOPLLPRSEAEE BEA b Rimes

lpﬁamhuanbyl proasd femmQneine BB fobiiePrestits EGRerning formulation and
cartridge, eluted with 10% net hanol in nethyl ene

SRPYIY-de (+1% 7N anmonia in nmethanol) to provide the

desir ‘i’fjde‘%
2,6-Bis-p en)(?lllrlénﬁi]l'd anyaF] glf)-lﬁmg)rhrfgfm  Bixgpen eLpelymomph fomms of the
ipmsyrltunveacom canbaadn@ingferédinh akioptreliyd tlensd fornheby(13:3 offy ,slow release

xture of 2-brqno-4Hpyrrol of
ot T 4R G 5 TR i ey gnirlegifclonse agents
nmol ) and cesium carbonate (140 ng, 1.25 eq) in DVF (
4m ). Heat the m xture at 100 (C for 16 hours. Renove
the DMF under reduced pressure and partition the
resi due between water and ethyl acetate. WAsh the
organi c phase with brine, and then dry and filter the
organi ¢ phase. Add the filtrate to a flask containing
a small anmount of SI l'ica gel ( about 0.5 gm and
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Conmpounds are tested at five concentrations in
duplicate in order to generate | C50 values or %

wo pdosio2Ieson at a 10 mcronol ar concentrati on tPEr/USZ005/029420

sunmmari zed in Table 4. I\/aterl al s: Equi pmsnt Beckman

%lufiﬂggenéé{x?egp 8’(‘);{_]8%3 ut g% d Rg ﬁ)ﬁ/ﬁoxgﬁrogy n%:erﬁ%ﬁ(ose E’}1av1ng a

Maoositylinl tHBaange dfi dbo#t Pﬂ@\ﬂ}i@%%uﬂ@(ﬁ@(}(ﬁdpsl\/lﬂ t i drop

Li qui % Di spenser Packarg TopCount NXT Li qu

sci nt it P¢ Bdrghuabpghmarpipfome o1 magures of Evlmrzrm forms ef the present
#9046 | a
#353910@&%%{}]‘)%2‘?%@% ?ﬂ @g%ﬁ%‘f‘w 331 oo rﬁjgt pftjonally in
PhrabisgtigiViRhNCBS (r bt bihkpaidéiveld) t Sambeemrﬂieqs @oum’(on to

A%J%ltger tPI EES%EE?) 6 Chem c 1A m SI.GVA

ggitiey] Pﬁule Q55 %%33/‘1“81&188 mos d fosmigrgsrystalline
AdiRIdse ot tobshertde, f08RsObluchid AbhitxB e th& sﬁgﬁﬁ hdlffﬁac calcmm
1725 Trichl oroacetic Aci d from S| GVA #T- 6389 V- 33P-
phesphate IalgBam fspate.retivlose, Ellqmlcq_lllﬂ@esmllélﬁ)@eéermﬁwﬁm

T

praaxodaecsm oah?er@bl@'smhhnd@ﬁmkmr@meﬁkﬂ led in the art.
The above are stored as | OOm. aliquots at m nus 8Q0C.
ConpotiKereplag) gl ynitdesaes fous fosruse whp REPSER! 1pyessien incdyde tablets,

eLHIRRY %w?fepsc golgh@ncso!; F;Sjsa gé{%@oﬁ’s %Q)zeﬁg Flclh anagql?'le  prepared by

Condi tions: Final tota y vol unme per
ey GMvahtiqriabmethod of peqnpan&gplmmﬁcﬂwtm!mmlﬁldeo@égeofohus. eQOral unit

PR SHBeptoP i kblets iRt iR rGopre SR gopigional.

ha AL et dBep@ble@dliit®nill fBAhul MBIl RO
gnd 20 nlfaogag %SPSATP1 flnnal c%ncent rgltgtl onS %Cﬁldﬂ%ommthmlted

i, xdepsqimadifysizcagamts, glidanty ¢amprkssionvidesodisintagyants, effervescent

IR g ABERT ARG eeianse S opiina

presfroainds. Tieesd tngestitntatiredeldsted o a RideMbiMysdfegKipients known in
i ssol ved i.n_100% DMSO. Use a_Bi onek 2000 I'iquid
ﬂtﬁvz'ﬁ%e\l igpb formpdationsty iRapepdingen Sﬁ:sde%eq/pr@pww@of the oral unit

ggsja e @orgll ngbgq;f %élhﬁ@bﬁ%%}g&%&g olngt& ﬁfcc‘on%qﬁeﬁ%n for their

m_ ad lons to con ottom
keewn Sseunrmemndg smﬂrdcﬁ@ga/\fehhspﬂtabletsvmth coI um 1 and
12 se VJ%(}I F% control wells. A ,routine screenlng assay
wi || eBiig {ubgFangs ine 6F?ﬁﬂ%a°‘%?%%ﬁleé‘&ﬁlaﬁt%af%ed§ aSﬂlClum stearate,

Ry @b 8énated- vePSEBY ofls HoRiuMRBG 284
%; g y Ovtlllegé attérn 1CL:KI ePIZattgI\}E%I?(éjgdr?l&g%ghggeé&nflauryl

éldfpé@ &ﬁHlOléSl sﬂmncchmde and@lyceayldn@oisteafate. Suitable glidants include

o R GO Bl dd B Rl Sy gy and gyeary!

apposiparate! Subghices whichrhnabd yseadst cd@fihe Bre BB WAdBxypropyl
2nCi /nL) /1,0nM col d ATP (equal s gfz)gprom ma?J YPIOPY

selulgseciignivay oxide. t3le, sveetgners aad colerants deatfm‘gmtentmned effervescent
I t.
; T BB i U 3 Ao A br AR iR e s
Até%\t/lh@ tbnsi} skg e thOI]lclH 1. ’EHGSF (tjytpll‘neiz 1y elafm’((jtegmtekn(d tliddlﬂouth in less than one
addi tio S I.ce co c ATP (made up in
B8l B erisn o v e UG SGFopNa s Sl rigent ABedmaisan a coupl,
%a’ll?%oré’amﬂmd Qxﬁia?@dr@oﬂa'té'@r HdEbandl 100% i ce cold
made up in distilled HHO o a mat chi ng nunber of
M I | i pbe follgmprp txanmes iblusitass cer@in digbatgmants afi eqirekent invention,
Rettor, tra st | OnL,.of the reaction
§n((i:!filure 4‘°r onit ﬁtgueléaqsélgﬁﬂﬁﬁ %‘Stptr?fﬁ?tﬂl%ﬁl%sufeo t he
MIl1lipore MAPH filter plates presoaked with TCA. 10.
Mx the MIlipore MAPH filter plates gently and all ow
to sit at roomtenperature for at least 30 mnutes to
precipitate the proteins. 11. After 30 m nutes, place
the filter plates on a MI1lipore vacuum mani fold and
filter at no nore than 8mMm Hg as the MAPH filters tend-
to alr Iock at h| gher vacuum settlngs 12. Wash t he

L .y o
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TCA and 2xI1 50 nL 5% TCA (total of 6 washes per
pl ate/ 900 nL per well). 13. Allow the plates to dry

Wo@60eRe at room tenperature. The next day apdr/a8ro05/029420

Packard M croscint-20 Scintillation Fluid per well
using a Titertek Ml ti drm%r seal the plates
and count for 2 m nutes/ ackard Topcount NXT
Scintillation Counter (to provi de CPM val ues/vvel I)

Cal cul gtl on: 1. |lnport MF— M nut e

i nto ﬁﬁégmpl@ﬂ&riveca%ﬁ t@ REenaEge she Ia@r%@éprare@nrtof (T@ i (3,4
Qﬁhﬁ)‘?@p‘iﬁn?]’ﬁ@t a{z\cﬁ)&yclﬁasleO] %Ig?’fﬁoﬂ%esﬁ?@beﬁ ﬁgr ) ati on

Col um 1 each te reffects tota
éi:ﬂdlvlnlmgophéaneaeabzwm 8.0 hexamle aed aedemﬁomtryte that this method

b d_t % Col
b dheid 4 BB BB eFRE A phEBUNEOTISRTBY r et af nec
r adi oagpiokitheBAS0\hE Mf thB filecB Ba TGRS € (9f 4-HihloRighed)-3-

onpound and enzyme. Typically one observes
Aﬁbrwﬂo{%\i 8] hexpoe pas mﬁcdrecbmwomlaw Ar(g/v) hmp/empfopahor (w1th

h ot al " and
BsR RIS 08051y BB ORBECh i S 0 i
odt at fyprexizptaty 20°@Dicondeytritthgrhesafsle yd atRat SFHESg"eI Whéedissolved
for e chlaaoncentratl on of test conpound. e this %
i) BN a6citts 26 s BRMlcns @ irecn Sromyaiglding a thin, clear to off-white
(tﬁﬁ BESAIIWAL ARy s bfl[l'l]%sgr (éﬁ?’%@/%@&’iﬁﬁ%@ﬁh? rhg id%egltl])g %ﬁlter, and 7

he enhzynme activity raco
minHCI srdanated ki Glbylferther was gddeh, clonika loﬁﬁzﬂuwsdli‘d Wwh precipitated
AC“R%{I ¥ e (E:Faldculatlon rgﬁcl)*(éol CK1 -D-BL). .

IASDT cT1UE SRHCeEas SRRy cheht hé‘&cuﬂlﬁ’e 19%?%%8@ with 19 mL

ARyl ethbe Bhelfiltdied $HlidippeRASE 7. '
d Sty? ef)t avidin Affini {H)@I\/Enb%n?l%}(m (%saztg&ﬁ?%?ﬂ@ﬁ
AR YF 06T éO]DhI@@GS bydripehlendgd iaéttVGaStre@tvemdrfrb@lrﬁ dwe)f esulting in a yield
g{qg’/@ctlw ty in Streptavidin Affinity Menbrane (SAM

otin Capture Plate (Pronega V7542) Supplies and
reag eKRS’D—IEBE&SSmQMHﬁnI@ﬁﬁ)SW e2f38méd a@d@cmrélﬁbge gldlcated

ho E e Sigma # G 9891 MV = 216.0; EDTA 0.5M p
ﬁ‘g e St%ag DRt Heredisnand endroduet (hpdregiosnde sal) constituted

{5 BTl 8009 B3 Bll mcrir n

Q@Bpl@dummr@lgameﬁ td\e@rﬁﬁhﬁ aWVomrﬁﬁély]SD"/@@@Rve‘@}R) DENCH polymorph.

EF . @a ﬁbé]ase g) # C4455; Caseln

?{ngé‘ Pl giios SRR i eaﬁa 5% PAlxmaRbs im the starting material
RRKREDRERPEAM. TA MV = 2470 Prepare Kinase Buffer

(KB, 100 nL) as follows: 50 nM HEPES, pH 8.0 5 ni of

| Mstock 10 mv Mgd  1nlL of Exdmple@k 10 nM

b- gl h EDTA 500 ni

ot I50 T oy Sietify ST o e Bnd0Sodues  omenale 1ot |

st ockDhphdakTshnifdés dTith®hydtddH3sraiksal@F er)- ﬁ?,%lﬁoﬁ}?ga?ﬁﬁ&
(0] a

r Mx as folloews: Prepare |nL

WF’BE?ei A1 b Prodnseanp Exewple) L anficontrining ke 0%Adlly w.@ight)
y 33p ATP
s ATt S T i

phlatteragmion domatawrs plheedas ampicastehpetanms and at AHE i@ prdgrammable
f KB I th or without the test compound

PrAERE: TG spobler Psfe BRERIT 4 veek A BOC RERmpdss contained
T T ry—

epnvasianpfgerneK| Tl@ rpeuturweﬂlbj ectedltodzniger rterﬁ)pc@&uwwissolﬁerved to

her vvrth 10 Master M x per
(lih 30l S S pemdn i A B d S % T Pt e vrhcaph form B
10 m n. 8. Stop the reactlon with 10 nL of I M ATP.
Transfer 20 nL to the SAM Pl atpg and | et stand 10 mn
at roomtenperature. 9. Wash three tinmes with 100 nL
of 2M NaC solution, then three tines with 100 ni of
2M NaCl and 1% H3PO4 sol utions and then three tinmes
with | OOnL of water on a vacuum mani fold. 10. Dry the
frlter pl ate under a Ian‘p for 30 mn. 11. Seal bottom

o, - ~NN . NN AN -~ 1 -
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Cell culture: Split Moerl-luc Rat-1 fibroblasts (P2C4)
cultures every 3-4 days (-10-20% confl uence) onto 150

wa@noosoedesdl pol ystyrene tissue culture flasks (Pel/verw0%029420

35-5001) and maintain in growth nmedia [EMEM (Cellgro

10-010- : f et al
[ dgaminl by XHRD aghisy fhRgamor s Rt Goshy Biiyas spectroscopy.
Sﬁ@ehWn@X&@@) BihlysH off th@band1€ Qo?édQna%é@%rogﬁrﬁﬂﬂaBle heating block

transfection: Co-transfect Rat-1 fibroblast cul tures

showsd-aboyh Wn {1 uwpieht) @i pﬁlmmfbfogne% Ardad Mo ey whight) of polymorph
%7&9 i Iect abl e marker for stable

rans ft%:rterlsfo%ag'@%?gm? KPer - 1 pronot er-driven |uciferase
reporter gene. After 24-48 hours, split the cultures

onto 96 well plates and maintain in growth nedia

suppl enented with 50-100 ngi¥AMBEdc| n (I nvitrogen

FARTAORGPOr NBhufRndd A RYP1-( ﬁa%ﬁaﬁo

stabl e transfectants for ny g fori
supp! e@?@ﬁéggegeg%ﬁa%%gaw iy
(Prone

TopCouon kg 8j4ndithibaipherylsetoniteite Wisnidad th pdrteds over 1 25 hours to a
#C384V00) Synchronj ze Rat-1 cl ones expressing bhot

regr Rl edigsVaircandat A ket sefurgasid LFeiordanals\eaSa?élpwﬂw 65°C
p&é RIS RIS Re REEHER IL’IES&’QSQHQ&@&I#G’BG&Q%@ 6%2@)f(1r 3502[{1 rfm(t:e?h%cfker cooling

assess for circadian reporter activit
MpﬁﬂC— BO &g Ratthabof ivbs dbwasztdided bm‘re’ZSF?ﬂIimrﬁlms dhepantute was warmed

est i Synchr.oni r ot oc .€ rli-Juc
Eef?f B R s nged Bsbihte RRGeSHolE hp I GALL e, After
Q0 93§°wahé réabﬁ&ﬂl@uﬁﬁ‘ﬂetvws%lu%@%@ $nté RSB kit MBfture (precooled to
#600 6882 and maintain in Srowt medi a suppl enent ed

W3R 26 Qﬂg,ethyl@é@hqwr(dew t%@ée\ﬁatﬂﬂsﬂmewommﬁlllnes were washed

Cu{ \ﬂgrtgrsmgaetﬁ% q&%mg% 1():(2\3/n1(c:: %a?sﬁ {tzi’f %ﬁ%}émeﬁ to stratlfy The
(dvedrloggami s O hs Sphratdd)@nd the aﬁﬁéous phase washed with 2 x 150 L ethylene
penicillin-streptonmycin (Cellg ro#30001}(\3|Qi} 50% HS

Gh!%le# 160 senhzrzlzsi Prgasic phasgsyese sestpdogtia bt then with
A%eel%'ha ?%ﬂ%%ggﬂféw ﬁfg sbdi eca%lrﬁtlé ife ??M%t&?OT%SW of crude

mnutes at room
teanpwasaamowpleeﬂtyerdrued’hmevacneptl @20 desmltmgtlh tI&D:Ebl]ﬂttlon of 100 L

C@Z_i nﬁgﬁgr}%@gh g\%grleﬁ%%é épejlsbs%%@g wit 1511] 1%%?1 10n an e solution
R usdd s s Sh HIRPlABK A brbflatioh featdfh 001- 4 ) ; 100 nM
luciferin (Pronega #E1603)]. Add conpounds to be

t est ed\ MoFtuLs qf ctlaqjsovhlrtlm(ﬂleeﬁételtee) grudamiepehdidritichiedpbenylacetate

BP0 s g G T M Bbneitin EtobTESyesagmed o

3020, sdn€ra sf)ﬁmohld)(foSQ{gaVAZ@ﬂ il 115Y1, BBRRHE &féﬁﬂiﬂde was added portion
Aut omat ed G rcadi an Reporter Measurenent:

é"S}FF’C‘PI‘feéﬁI SAwur Bﬁ’loquamtammg&sﬁs%@ Cdrades geflyix) 351@ @dc)lﬁoxyﬂ 8.8 kg
BT il R 10 UREL 051 EPEATs DGR 5 6y MRy iene dichoride

timate 'n vivo lucifer
Wmsndded’]g)mexh alidewaet a lithoatipgriod, malmalﬁ"mg@GLQﬂPC (under reflux).

illati o count er rd Model 84\V0
Feahts w8 RS ORR: s dovabEoeaien Wit atatiop Bhemixture
r\@i@;%lb@e@fd@n(aﬁ? Kﬁ@aﬁ\ﬂep §1tgra @?ﬂﬁs@wﬁrk@%a?ﬂeh M the aqueous phase was
aut onat ed schedul i ng sof twar Versi o
Syxcha\w e SR heegih Yleregt ¢lglmler1d@; JThe Dambmd atgﬁsmq)hasﬁ;ewere washed with

'\e{l Cfgo%? ?hlﬂ%lﬁf(g ({ a(flégd% L5 I fgéi\{l?%%tlquéér\?’%?ﬁ# 3351%%1&&0(11111‘1’1 carbonate

a(m 3lkgsbaiugi édﬂ%na%’mci%ﬁﬂ WhtehNghdt diRitd W&é&%mbﬁ&\@elm 32% HCl in
relative |ight output mninma over several days or by

Fourier Transform Both nethodg) produce nearly

i dentical period estimation over a range of circadian
periods. Report potency as ECLt+i h, which is the
effective mcronolar concentration that induces a 1
hour | engthening of period. Analyze the data by
f|tt|ng a hyperbollc curve to the data expressed as
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Connect the initial rise of core body tenperature that
occurs each day with a straight line, which allows the

wais@ent3erul ti pl e days to estimte the circadi anCpOsmes029420

on any given day for each individual rat. Deternmnine

ef fe of treat.nent o b t he st .
PO St T e DRRE e P S BN BRIk Yot i Mess” crul
dasiumdo 8@"@ﬁ%&ﬂhah@tﬁﬂer@%@ﬁéﬂd&v&@hﬁéﬁdﬂ%tmd} kg €AUGR (Pull
greater displacenment between the straight |ine

resHEAt BAYCE Hbe gride p-hramp; d-dichinsopifenglgpasictngiymethyl ester was
f }gfﬁ 87 R Fb%e% o%?é&'ﬂ? upsc tarr18 %Eé@ﬁﬁgecﬁ{bdsbéeh MArild. 369 Boduct was
I ne tonnec the ial rrse o or e body
hetrpdatad, Lne v@a‘snséd e ipon bt 2. eAtthanéticdkbyisldswish@sumed for
vehicle control before and after treatnent |ines.
PHRHOR RITPPRES i f f er ence bet ween t hose phases
Pr 0j ecdteslo Ofindsie rd s, Al RlordpRedAS, ﬁeya‘l&;robmﬁ &15§%mc

ani mal's. " Use ANOVA, T OQ€L nghinM: N estepdent's T test,
conpare nean body tenperature crrcadran shifts in

PO VVERFHF AT AR CY ISP RNE AT 0 T i Ao Wi 1 was

ﬁﬁkddr\ivéll/wltﬁ 5510 It eslethl Pd el alRadrRiNher MR Inhi&k Bird @As REIURb a precooled (-
No. 10/920, 748, Tiled August 18, 2004, which is

edrvardwe of 84 4 kgrmetassinmraethenige inc3A0 Ietplu@m(argonblamh@) over 5.5

gxb"grs Rﬁt‘ﬁ d% 11&’([})%%d n%ﬁtpdngéf 3{ o Q? X E@@tﬁ%n&%&ver%ht (5 psig
or nul a nown 1T0Or use 1IN trea ng epressi .

m%’on)‘ wrth bnnm cdmlmga( %0C)ahe colﬂlr&ctlﬁiatrﬁxthrel‘ioas cﬁ;eﬁc_?lﬂ:,dgﬂia a mix of

ose chem name
%E L|Wa(t }iﬂxo g/r B%L.rﬂg}}l?m @3@%\.%@93 P%lfaéwf éPH &xuer and 2.5
btta%u(rﬁ)cal‘b%gﬁg Webe SRleAkdas ntﬁﬁﬁﬁ %‘3 1?%1\6ﬁ 004 Mditional 30
P depressive activity. Wil arab c%c ohexanes
oﬁnlftgsr rifter sirahfigasionethn lcpmﬂmqu@mhs @ha@ewrsepmraited,mnd 150 L water and
AP ke Barhtom cRBE S §3declp i e Pheoro e s Xp Bpaitated
ﬁﬁﬂiﬂ@dﬁiﬂ%tﬂéﬂﬁ@d PTEPRMRE adioh SSIRRE &ak @éﬁ&atéd“aﬂdhﬁscarded as well as
procedure of Lippa et al., U S Patent No. 919,
theenterfpeiaprmlaion aandi tb@qr@awayhpqemmhe@wah ﬁme@temontalnlng 1
o pal i 0 of ore
(R R UMt ASHE ) B
tive)orpanerphasefva ﬂhﬁed’ﬂ)ﬁmwﬂd dﬁh‘hllfa@ Ermcdcao 0 ‘I‘c&yﬂcfss” (full vacuum at

B3 e P el Bd B eAded 20 Kausiganol vihsEguian. oy was cooled
&t L PSS PC aﬁam}lﬁﬁ’le& Q{th¥srt§1ﬁﬁgfﬁfﬁ'ie Herk ghﬂ ell'rl‘ltestold thick

Var i a%| ons in crystal structure of ar maceu
despgnserbwaasc onifdtekaddiMutscioe)adrfdetbe caltea)fdl-(é}s@ﬂmh]omphenyl) 1,2-

manuf act ur tahility..an i oavai |l abi |l i of .
b P g AR P P Pl et 2x 201
BE2ne KIS AGE QT 158 30 ThiRhted M Eait-Bribdon Bﬁﬁf gr@a&) k& 2 days at ambient
produce the (+) isoner of the conpoun formul a Iy
sopgliienst or m conpri sing a single ther nDdynam cally

t abl
Zc 2or aﬁ(féée/ﬁ]&hﬁ}aﬁgl%ﬂ@ ?%@%Snm%ﬁ‘? C?ﬁ%§w ngan%e&o&]l@r Wige over 8
thbars viithegdodl)agtptiiore a‘kftﬁrrg*als@ﬁgjzﬁlthe Elbai SORAUNTEH0 T maximum) ceased,
fornmula las prepared. in U S. Patent

103128V §UPeRy &t Wagkeld a?ﬁ%dp el éﬁurt vk90c,1r isepraparohavas slowly added
% [{ t
FRLIPRE, S e MmO R DT ey,
@Dlhrhtlortsel”ﬁ’rg sbhds wade)sdctmmsﬁ]fmedT(NwwkUMhandSredlamaglnaﬂtlesb B3nethanol.

h far A ed.form desi gnat ed as
5 R 'O i taP L i argoaze Cutagrond G 2. lisodium sal
opti cal anti pode of the conmpound of forrmula I is
produced by prior art procedurges, it has been found
that it was produced as a m xture of polynorph formA
and pol ynorph form B which do not readily separate
into their pure polynorphic crystalline fornms. In
accordance with this invention, a nethod of formng
these polynDrphs as pure |ndependent polynDrph forns

s o o o 1. i
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azabi cycl o[ 3. 1. 0] hexane may al so be characterized by
their X-ray powder diffraction patterns (XRPD) and/or

WO b@sn238san spectroscopy peaks. Wth respect POI/KS2085029420

powderdi ffraction, the relative intensities of the

X-ra | on ks, of .a

o PO A S P RERp Beafhod] UBTgPSIHERERG: or 1 hour
ad arefighon s rackkgt ermine the pattern. This is a
phenonenon‘of preferred grlentaﬂlon Preferred‘

I n t hi Ssu‘s:}?e?&bp 0?32 6 angn@h;é §op§1|g§%bq zﬁ%e;fc‘f %ﬂc??lg do garboxyhc

he™“sa e 'Sa
a@ﬂ’ﬂlsamahy@ﬂts(ﬁbm Stepi Qrand 19 Ipd€brizedeater iventvairh@hto 30-35°C, and

ffects. Sanpl fqor XPRD anal SIS f or erm atlon
spiyEoR s She-dTigred mAnaRETged bk 30 k;soﬁ%/n%r%ﬁc pra¢ gad to

precpRERHBHELIWAbBX IR Rid. nmrktgl e@rrm b dyRedhiD Q{é& Yhe mix

ground and/or sieved to a crystal® size of froma
warmeai t9@0ri0¢Can sifEetrsoXiBRD Ehaloy@rr squeduBphayg v&semaaated and

t t he Shi nad t :
P RATY S ar ey T ambss SoL P Baar SRt
§iaret 86di0RY @ildrided3u@Sn 30 siy\s&termha heR @Bt 1IRAIA VacuBltd “dryness”
Eeaks can be shifted at a 3lven "2Q" angle) which

fuld yreuuny i 0Seimph@ kg) edylenadichloride W@s sddes! tadbewpipe epsidye, and the
|
gaggtib eézog?éd \grtl’} STIE rcgyét;ﬁ’g q,v%%qg}g'n 18 eﬂlragg%\ym% a¥ w3s distilled

ﬁfaﬁ kasainue 438C3 tbyiekita thivkanspehsiofi, vaiclabas theﬁ)co@le& w1t'1"1|”fBll vacuum

owder diffractiqn pattern_( XRPD) anal yses of
5%9?8& 7.5 hewr PEriog anf dhen sheliqn- Bﬁrrrfé chg)  Hheal-(3,4-

'rzgg(g’lq’a nyiRIP 0o g - ch%Yﬂﬁ 11&j 5{15 A \95@3&1 held Wifi&ofdlethylene

tion. I'n this proced u e conpoun as a
ﬁybloudh (2)1( |5 de, &dlow evl/zbs ambahé dthghtle dichrida¢hix rSGL)aﬁ;“hadlcarboxyhc

OB R B S P R T PR el
anper AgRixeae 8f 3 €0 Kgd -GU-Kikh RAGhHERY 1A - éﬁm&ﬁdnwhdérboxyhc acid

The di vergence and scattering slits were set at an

firmecthnd eater/(frrgn Stapt2)vdsL seaterals ke msthane! apd I8k ieQ% causuc soda
e? ec O%OV%SL%?&@?&SQ%@}%) a Co n%nst%lllrjg% S %&:.a’z’:én %‘;ﬁor §/5 rHOHrs 0L

@r@teﬂ Wae d"leﬁ aﬁaeds tagd thef hizimnre was kept4072q97%@ sorvsedditi®nal 2 hours.
|co s anal yzed to check the instrunent

s %{ ya sled olbin weevete 56 ta geyAa VY Sispgnsion, which was
%H%Q‘ n‘ﬁQQcprth 8h IlwatllP® éf?e!cl M, mlifeejdléapl?d)%hh Q@dg’%@ﬁ‘empltmed
ttern o urifie

the X-ray powder diffraction pa
p@ﬂlﬁﬁdqgmf 3P0 hyd&odﬂoltlmgildlymﬂ' ochcedivdth B kg e:lhyl acetate. The lower

%‘i‘%ﬁohﬁ&%s‘g dlgg %}a?%?(g - Pﬁlgégﬁﬁg 1?‘%‘3 a‘@ hex med organic

Eﬂésés Retelvdshed Svitdl Ww‘afér taﬁﬂ fenQhtuk416d a%.@ou@ﬁﬂlluﬁﬁ ch’l()rlde.
eaks subject to the angle error set forth above.

fttﬁlgrlets pevacue & $HE ywith étéhracvamweeldﬁd a edngtityage of 1-(3,4-

?lﬁ)gé%l;ﬁ}{}/lﬁll y/ J n_ﬂ:%(cl rér%?pea car xgrllc,na%lgﬂwgvﬁpr e%%‘?n o‘fasﬁ% 2for the next

stap;myehianfonad) the'iRfifle. ahghamtane yield BRhEGEAidstck s Mgtk for
faor the intensity of a peak neasured at a given "2Q'

spigh! é‘lonWHEOS&ﬁm e "2Q is a diffraction angle which is

intensities for aglven pelakase?. 4idiorien i n percent and
the "2Q' angl es where sai d peaks occur are given in
Table 1 below. Table 1 XRPD Peaks (2Q and Rel ative
Intensities (I/10) for Polynmorph Form AThe fol |l owi ng
Table 2 shows the peaks of thesX-ray powder
diffraction pattern of purified pol ynorph form B of
the hydrochloride salt of
(+)-1-(3,4-dichlorophenyl)-3- azabicycl o[ 3. 1. 0] hexane
having a crystal size of fromabout 10 to 40 m crons.
The values for the relatlve |nten3|t|es for a glven

. r . 1 T T Y= 1]
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19.62; 21.96; 24.52; and 26.74. Any of these major
peaks, either alone or in any distinguishing

W@ oovbiozsasd on, are sufficient to distinguish poP@TIOsmN5/029420

formA fromthe other two polym)rph forms. Also, there

are k j or s..at en n the, XRPD )
oy TR R P S o b ST b Ratgrei Bhor g cis (from
8&p Bh &b ueicaab Ui idew s {?Sb@)/ﬂoﬂﬁarﬁl&r é/rﬁh@!;ldéiél%ﬁly?facetate was
about 10 to 40 microns that are typ ically present in

digtéllodrpith fdt vaspwmet 6§6|3y(€rDAp|@dfl@1pmls43§kg feemamide was added to the
ch| I [ I iz
R 8, 8001 GRS L PG W 180 st
Ste@B) nuiasdvnrtdankenbn thetmiature #hemaintdihed R)Elthet tbllowmg operation.
stin |sh poltycrlmrph formB fromthe oth
ﬂb W%So\gh% RS MIBEES Alotdp i P itect atq?@ﬂplgegsolaﬁgm @ad then
| o
P, oot 0 el G
adslitionat 2.23 Ho58; Hﬂtlﬁgwagdls&ﬁmnﬁ@l @4d ti@5ni&Byre wasl c8ded & 70°C and

Qb Gy o At a7 CCLRRERouPedik Bl it mabgincre

vas seefedand d??stﬁllﬁ@itﬁﬁﬁﬂoﬁfméiﬁeé ahh addﬁﬁ\éhzﬂ QO‘L Whits tN@L slowly added to
size of about 10 to 40 microns, that are typically

fhedisanit suspensioa oxRPD2 part reriedoA fiso Fipnding Rveroraht @ amsbient
%f{/ﬁqtgo?llg é S&}gﬁt&gea\ggs é {aEeﬁ%rc f ?%ﬁo&fg la{) %gblgﬁtrt%rln%érﬁtusre 43 then
mcﬂbnﬁgwraiﬁng;cB@nﬂTmahk@M cradeel @ﬂfdicﬁlllcﬁ‘ﬂlbhdngl) 3-azabicyclo-
gui sh pol ynorph form C fromthe other two

E%f@ibﬁm? -3 HriRne s vashed weh prater 63 128, L)t shetion @uecbfpgﬁ@smnutes
Qﬁd 4iRgs& 5@ QHer @lgsj fHHY &Q/S% @ér b?{) rt £6ndiQbngTor ph form

C, subject e efror s ort ove, are as
f ol | of\gnixtiBe 8&37 kg cﬁuﬂez@n@?l -(34- dﬁm,loraﬁh@ﬁ) -RdzaBiryclo-

B BB 2 Tite (GPRS S b, 435V e)ha To0 TRBIRRE St Halifed 8%75-80°c
£ T OsMRREN YA frerItrag Akbtion Gh® Eegyaﬂ&tlgh t&?m51ﬂ§altwrh"[&l{9|3 kg), 1 kg

Raman sgectroscopy The procedure for carrying out

Rarear{3-68 eeti vasescenplon (Andestren Nosid Con (prsgersled 605 276lushe) was added.

S T

ﬁrehefthpmﬁa(pre@afeurvatmﬁlrc@alabgtpahmﬁﬂg Wsthad 0aur In-Raé®ker. The
960 spectronmeter (Thernmo Nicolet) interfaced

r 8
arér‘p’%é Bel?wsqlvélonrwrl%ceyseewmtveww&é 1Cd 0P &4 fingh volume
f 0
Wﬁ*’%ﬁ%ﬁ& WA AL A ORET BB et fsBinsion was cooted 0
1€, RelddhA nsipetes atheempem'ammmethummmﬁHared roNutsahegalrhe ume of

PREERLER ek TptueghsErabioncds IV B ned dodinpt &os bassd with 2
WQO& &M (-@0¢@dolueRMNaR8 Mend x 37 L hexardd A8y %u@&ogadrymg for 30

spectral resolution of about () 4 cm1 , usin
Pﬁﬁﬁeﬁ’eéﬁ:z%* dipe droduct was diis|veeust (+ @éCD bration was
ggre]::%{t . lh%gissééii)urlﬁgatlon _ 0 D i

1) for the purified pm ymg&hleﬂ@mhﬁnds and C of the
hydr o%hl orjde salt of

(+) - | BE3 hkicemplsxdp plaigad) intp a2 hisiddijion Spmel (V¥ Rdx shva 1 x 1.5 L)
HLISHRE &G als® 2Rgr ror of about () 4 cm1 . The Raman
spectra peak p05|?| ons in wavenunbers (cm 1) for

pol ynorph form A of the hydrochl oride salt of

(+)-1-(3, 4-dichl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane

are given in Table 4. Table 4 Raman Peak Listing for

Pol ynor ph Form A (peaks> 400 cm 1) Peak Positions In
Wavenunbers (cm 1) The Raman spectra peak positions in
wavenunbers (cm 1) for polynorph formB
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of the hydrochl oride salt of
(+)-1-(3, 4-dichl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane

waewoht®sed in Table 5. Table 5 Raman Peak Li sp@TysS$00$/029420

Pol ynor ph Form B (peaks> 400 cm 1) Peak Positions In
Wavenunber s man spectra peak p03|t| ons in

1) Th
v etV & CECEH FRNorTRuDr pHAGARAE b PRene -t

fy |
USRI OBl i e S THE dhopyjg ogergpriod of 2 b
‘Bneeregétiommixinurd edhieated.to T@hixeanﬂ hmmmlpmetatmtemvgmﬁgm The

WA e 65 Eor RE DY Bstedianpte 2Avithfe sdfified f Fgyef on
HOE dFpeait %z@aé .88 R6rr&d fdr REniRAREA oP ¢ AkuPOSI t I ons with

respect to the hydrochloride salts of polymorph forns
A B Bhﬁjre@tmgpmrﬁ w@lhyn trm'rﬁéirto atldy Buelr dlaglercongemtrated to a

#1?1%}{' Qv%qk i)ﬁstg\,’l aﬁlg tr@m ng‘g(? 9 %a]Tl V}‘{% %'Ehn‘?é're THE nﬂgﬁre 15 diluted

eac roc or| esé polyno

Wil 4df oﬁ db&S@/afeeynd)Qcﬁkﬁed (53] IiHl 6130 wath@000 &L ofa 35% sodlum hydroxide
di_sti ngui shi 39% conbi_nation, are sufficjent

TR TR R R T N E) fell?fﬁmsrt@ﬁa 1 Eh & oftct acetate is
JMRdRRA Rhlrfa s'f'ﬁred-E{ﬁgfr%em ?EE '11951& tﬁéﬁpf ﬁé‘%? q*Lrough all

In mave ers (cml orl e salt o
pmh jitnmlebmm Q rﬁheAc]aﬂeandFiealhedDwsthtethym acehate ‘v 2btntor s

(cm1 Pol rph A 762; 636; 92
507 T Blel e YR e SR o ALY LefeDpinal HewyT pISLRE phises are
Sl to 3. OEaéﬂb&ealsdh&{ AraBel sib B&hacAEHigARbH BhtaiftéB. The
sufficient to distinguish polynorph formA fromthe

ausevs laver ipeitymed pshthe 4P deseParetosy Sinaek and; ezctrn@teqb @faﬂh cthyl acetate (2

a0l P arE ERR Ry CutiFURD, TR Srhlidaat e

Posi t 25g of mayMesRimm il &S ar(dc2801g off dharcbel ata@ddﬂd tE@lﬁdﬁanbmed
1245; 1380; 2963; 2993; 3027; and 3066. of th
Riggnise andsthe ik hes isgtipad well. {The splytion sstthﬁgiyyh@ﬁql H@ough an 18.5 cm

OB i Dffer afar Wbkl by cShl 1O 590 7)Y TR Bfvate is then

rom t he er two poly
trhaferoddan iaiorg Bpetakﬂapb snd canosntesxgal treshméss NT heaneguiting gelowish oil

he %ﬂ I It of I h f C
gsfcgi e‘%‘%’r ?;i% &C %@gﬁuﬁger so(cfnolgln?gf orm
Pol y mpicfgad- Brlﬁrlb@ea Q@%ugﬁlﬁ) 4L ﬂ]agﬁ Bontdidthd; 101158§eth§1929:Qtate to make
2966; and 3070. ese key peaks, either al one

on aPmOEanGdY 28 M@gi{@np@é Hé3feBivhacdtan, ThisdlGlgthylaicetate solution is

3 ormer mth ot 3
BRI P e SRl e £ 4B gL S0 ing an
ﬁwgigﬁ?@fbaﬂh e'lf l:,‘er s}()&ﬁtiﬂd ik dRnRarYdBY {1@°C66mmﬂflnﬁ1hﬁoﬁl3h&1rs in the
addi tion sa

feejwater(bathy Bhecmpisrialyn ehiled ima eold Beaiy evepzht. 0] hexane
can bgyuo pésﬁhﬂ%@oﬁd’sba% G gkéﬁ tfntoﬁlgh Afolihch f&hﬁa tlhzlng a filter cloth

enanti oneri c, geonetric an hi'c I sone
fand washedlvatlt cﬁhyh atetateg@ an’iZOOahL)/aIfdreelc,y'l etfer (38 SO(D hﬂr) The product,

enantio tric_an r C I sonerl rns
§eie éﬁ%@@?{&‘?‘om e Métaa?dq Dot B iegans 5 e 1 hen
ARRUET QPPN e Ny B trd3d 2R dried for 4 hours.

1900 g of crude (£)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane

hydrochloride from above, and 15.2 L of isopropyl alcohol are charged to a 22 L flask.

The mixture is heated to dissolve all material.
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in that it contains no nore than about 5% w w of its
ot her enantioneric, geonetric and pol ynorphic isoneric

wo e00a®2365N t he past, preparation of acid addi t PONUSHEDS/629420

of (+)-I (3, 4-di chl orophenyl ) - 3-

The A BeeR g B AIRRRRResh FFs o ErpeCuliet§ flfiagd and

@aﬁlsma% h @tLeﬂla\ék5Q%é Bytuneh BhtherWtitedra@rddm rature for 1 hour.
ol ynor ph whi ch could not be easily separated. In

otuttmi is thentehilef s’ wh@ntlwéwatpheaﬂe anpehsfirsagiifer 3.75 hours. The
onversio nms A and B upon
WP %%ge%Pﬁ'%g ?ngﬁﬁgég U g or interconversion,

upon higadolidg arleleII hltére&ﬂﬁ/oughﬁ w @ch GltkodsiAgba fiitertdisth adfl washed
pol ynor ph forns ver, these m xtures

Widhy P@Yh%tberdé Xe(a3§| rrl&) s‘élpfenra@% is ttrﬁlze@léfia%fort HOUBuri fi ed

f
L oe, TR BE COIRRR R Al BT R
Ipyeloordd oride, mrtnhnpﬁahydrm @earcP yrendping-tréysransg duedl todcqmstanb\eelght

ggéﬁbneg; In accorgggée g:_a this |n¥egtl Wl Shexane

(#odrdbetiGidt-idicqBh-ar@ mhﬁemb)obﬁeﬂﬁbiaey&ésgms 1. d?ﬂléaaﬁaﬁedmchmnde

particularTy as hydrochloride acid addition salts, can
each e quhmedaosqm@mannmaﬁ@ b off 6% M4OH B3.6 kg of pure (x)-1-

OB SIEL L SR D BB SEF 0

adtdd B/hile Ikyemﬁ@meftahﬁaamw@hmedt AtRppRROhAalfQO°@ UOhce the addition
prior art procedures, on the particul ar

Sver® - SBHaTPRERS - e BeasAT IR oS MilrodHeRqd eemplete, the
T
pol yn#® hl’mf ethyhaaetatd s)adlied ©, the I:tlacﬂot ancbihl ey phasg-mixture is stirred

azabi cyc 3.1. 0] hexane, subst i,all ee of its
ﬁ C?éﬁ LB%}S tal@%&ﬁ%ﬁrﬂ“@% 42her ?{ro{réwl%as?%%fﬁép%wed to
LD aREERRAI the Or AR AR R drRfe®d Ao AIhE SHWARbA AR Yhe remaining

free of other polynorph forms, crystallization froma
arueovs leyerfis gxtzastedBitls et@elrﬁ@petd (@ xb L).i Z2dborgkiunphases atelpombined

‘r%é/ ﬁ’lt gl N at | é)ag \ eﬁg ateugvﬁrﬁ;t%pe i ggF%ﬁ?& %icB[POd u(iéy addltlon of

o0dves ml@@l'léémhli @lﬂfaft@ﬁMSOSg 6ff dhbaffoeNtThel MixAire RAthem Bltered through an
ponnDrph formA, which is the hem -hydrate of the

Bl Wi t Therfilgaters gansfaryed vig mi- hnq:lﬁléwt@ BSPtEaHgh yeagtor.

azab

sé | vleﬁ%/g%rgglsdae]rt?(?%gg?ﬁsso tc\>/ﬂé§3a§§% ?% -(=)= MHéokfffﬁtgﬂc acid 1s

ﬁmkqlvmhphh bt inge Aappuctimase] a3 frinkdutesy iron paelf yrmnhanbl f Dhiendissolution is
an organi ¢ sol vent which contains water.

%%et%r %B?

FtS8Ysol vents that can be utilized in
this ppe EQO&J&sems}i t‘iﬁ@né R4 Kol &aa%etﬁato\r RYURIcd u&fhdaﬁlon funnel
nmet hanol , butanol, ethanol or isopropanol as wel
tst the reastolr gentaiming (bh fifzata crtompsriodi o] hppnoannmltydrtmuandamtammg

B PR BT T AR B BB mblefrP BT R fo

bSprogigiatdlP 16 R6MsROT LS Vak @lowiRg bEiHE, SOL Ve RethaWhigs added to the
preparing the nediumfor crystallizafion. Once the

BHKEe angribis SHERY peaan Fﬁrﬁ@@ﬂéﬂ@flalpmnyt%r Ehe quuhmnglaisoare filtered
[ \%

G THEL B 9 M AP R ATDS 3 S0 s e

fiee crude oblidsi aﬁEwM’ghb@ adearsfirtedito a SOgatisp eietdr towhith 80 L of

at nosphere. Room tenperature can, constitute any

methsapis addeds (1hq Bl siiseted do reflax apg étle%ﬁdﬁﬂtx fom appraximately

take place until all of the solvent nmediumis renoved

| eaving the purified crystals xgf polynorph formA

Preferably evaporation may be carried out naturally

such as by sl ow evaporation. Dependi ng upon the anount

of the solution and its concentration, evaporation can

take place over a period fromthree to fifteen days or

| onger untiI the solvent |s conpleted evaporated

.
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formB or m xtures thereof. Polynorph formCis
prepared by extensive heating of either polynorph form

waRmn/o0pmesy nor ph form B, or m xtures thereof, apCT/US2005/029420

tenper atures of at |east 500C, preferably from 600C to
SOt G085 S AR gAY O e o

ﬁ'ﬂfprsxﬂiﬁ&ﬂy PBoaRN Thee testdRBigrsolds draﬂﬁeztenbm&) zopﬂere ﬂilo:m Using a
periods of tinme i.e, from 12 hours to 4

Pdﬁ@repyleuﬁﬁitrr dlefh. Joe gaksis I"Vaﬁléﬁdn‘ﬁlﬂbmefhﬁ‘@ms(éa‘ri Fhgpd pressed dry.
I

T S8 £ A BT 40 st s

addi t Thasalals tardnthon a@;iedr(evarramtlaﬂ bf zqmrs)tlmatdiylﬂ ehourf) to a 50 gallon

| | f oth h
RO voesel coBRiae o) P RO RS eRgmig o
hﬁﬁoﬂhﬁ&@ﬁ 06°@f OAcestat Yedition 6f tht BEliAGE Bodpidic!th® Rad@dd Sixture is
of pol ynorph forms A and B. The preferred acid

sliraed: fobpppyaximaitely d fihguisy epar ation is the hydrochl ori de
g(k:)los e@g fbsogfl a g&t#te 150{@6@5:&2 bhtaerGrg h P(Jgg\lilfﬁﬁe rsnecﬁ talnmgl?hef temperature
aﬂwe35cr®land ttelako pldsy Ak fuke 1fs }fifred ﬁlfltlltal”tﬂea&leldtlaﬂ &b dbtdifed
gaf (#)-1-(3, 4-di chl or ophenyl

amxe:ryeqely[ Khourgy hephases ar aaromeﬁ go wéertr and thegrgenic layer is
ggxl?sl;%‘rgé;dpth r&ﬁ%t}ﬁ%} y@gﬁlgﬂglez%cltde}r ﬁ%gtr%/r%bg{ﬁ,aﬂor 3 g£}%§ i tracted with
pﬁlbfymtartﬂw(ﬁfmﬁ i) CAllpwgymopluses ae woiBbmed iggo thenii-gdilohaeavtor. 5000

and pol r.ph. form pol. ynmor ph form B and .
5 of GRarRind Skt eis B bbdep BRIV B e Esta T Phpisds then filered
6280 gHeM AR HIRr OThe ARMAOE tlahFeRQd YRR BRE £i1tBYt0¥e80-&llon reactor.
exanple and not of limtation, a mxture of
poe | ffmfcenmnlxa@ddo pddtgislwhe 6H2GrBBLcont ai ni ng t he

subi el t aarnas Ror SRR PRI Araf §oPRAGEEpE 12 L oreny

atduae tpmbyemi ﬂipré)ﬁfrﬁﬁely’dmd MkeRaoedf BEldestiddars ARev@ration
to the procedure. for preparation of polynorph formB

aesagrtheejutigibs edpusted to exasy 2SdMdy adding sidetethylasetate or HCI gas.

pr odu I

o Further Sary o AT B RRT o BTy Bl ¥t appror.

p Sl hyowo) ppdn tHedilrat€ (a:hmvb)i Innmngmtﬂgethﬂ mpreeaiumrm SII’I()°©E1n@ arﬁ:dilrmg that
0 ph,can b d. by subj ecti ng pol ypor ph f o

ﬁpﬁ@ léﬁPraarqdyeCrri% ddiiones C%f)kﬂﬁ)%ﬁmr $15 Sigd at 010 -5°C for

RpER&d 8¢l ARoFESCT | bed above to the procedure for

preparation of pol ynorph form C descri bed above for

t he pdhg @Qﬂiubﬁlgtsph@s ne@déﬁ) 1-03, prdachlierephemgl)efieszabayclo[3.1.0]hexane

B0 B TR RO SR e R wPialepe st The solcs

ey therCwa et avith agyltalaetade(g lxrzeld) asaony (268 2 ERGkH SRYDERE DX 2 L)
can be prepared by subjecting polynorph formB

anpanedhwider vycunpe elhsrmgendrs Bansfertadgn aftaredss -aﬁlépn polyethylene
RESRALE S€ribed above to the procedure for

pr epa?a?}ﬁelgg pol ymor ph form C descri bed above for

t heStpre ba:REcofstdllization ef el -{304-dichthuckhehB-3desbiceclor3. 1.01hexane

amount of pol ynorph form y_way of further exanple,

m xt ures of pol ynor pM@ﬁ&QQ&aﬁﬁ%’ﬂmf | ymor ph form

B or mkxmsqhoﬁpseb@ au%%yare ﬁﬁﬁ‘iféﬁ)&mo% ﬁﬁgan%grmgar%d
formC, and pol ymorph form A ynor ph

pevipyapenghis added (& 10onk/giaf |snlgd)t rTehe desiuresd heated nd refiux e @bl solution
pOL yND be are by comhi nj.ng the d d. .
BEYSEEY P s ARt e el 0 seHEY gy mbis o Kisig cooled o
and prepared as descri bed above so that the desired.

m xture is obtained. Using theytechniques set forth

above, mixtures containing specific percentages of the

i ndi vi dual pol ynorphic fornms of the acid addition salt

of (+)-1-(3,4-dichlorophenyl) - 3-

azabi cycl o[ 3. 1. 0] hexane can be obtained. For exanpl e,

m xtures containing fromabout 10%to about 10 20%

NN NN P Y. Y N =~/ —w g~ gy ~r~ ~rns
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Exanpl es of pharmaceutically acceptable addition salts
i ncl ude i norganic and organic acid addition salts. The

webmsoessut i cal | y acceptabl e salts include, buPCEHUS200:029420

limted to, netal salts such as sodium salt, potassium
toorCeSI the al | ear t
63(%: hSP (a:sa%?:ia agrlltélrrﬁeé aﬁ{ﬂl?s tﬁrggerg urchwnﬁ gr Lt“rmg ?I?PéO)flfr%geay &%ours The

s QAN o s e filiedetl Sn@UCHla@ Fillef uﬁh@y lparybftﬁ)y&ﬁ&b tﬁdter cloth. The solids
pyrjdine salt, picoline salt, ethanolan ne sa

?l‘reuﬂé%‘&?ﬁé\%wheet@a|afetata|(%giél| lohaseiangr? xe2 hand ethyl ether (2 x 2 L).
n Ns 1 s RENFLY, f&ﬂ%ﬂ}@&g&ﬁanlne salt and the |ike;

organi ¢ acl s such as acetate, citrate, lactate,
succi ¢ produety ¢r)alt-€3,4- d'e;lhkmd)}menfflm-ﬁeazabwyclu@nﬁ@]haizme hydrochloride,

acet {eg %%8 ?: grrl,lot%&%p[ (? gmgrt%ﬂg/gs];)le é?fgy](e igrte%’laceé ?rll g E:lean vacuum
ﬂg%\%ﬁuhﬁ@ﬂ@ﬁ@at iP8EASHUL ftd)&ﬁ{s%nt Wel %ﬁi uﬁé@ﬁh‘t’eﬁﬁ’ﬂ?ﬁﬁed fora
and the like; and am no acid salts such as arginate,

ESp A ﬁ%\’t?ehmgﬂi git<ahme, Hg.af his atceiuC@N@ﬁca)m@tterearf @otyhm)rph form A

r alt forned w droch or i
Lﬁ(hgc’l?qm g’hr}égé%cpl%{rﬂy usgﬁg’l&'{n Ol Rreseph it t;}%g}} g "\Iha&t?éeflt of about
BOeytiyorbhtf Ahispradakt v as tusedes thé stading MMl o Efanglest H@rough 8
cid addition salt of
F ¢loW} _ (3, 4- di chl or ophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane
can be adm nistered to hunan patients in the sane
manner as the previously kq@ Ry of (+)-
| - (3, 4-di chl orophenyl) - 3- azﬂ%ﬁtétfo[S 1. 0] hexane.
Sui t affhe 50%Uiyeseight mkniraios psiginogh foan A hel @hsbmerph form B of the
and m xtures of

hs(frﬂ%hlgrf;(?caﬁ?to Iy(_g)o igaﬂtqlgﬂs orgphgnyby3-azabicyclo[3. E)O hexane (54 mg) was
ﬁiﬁﬁol{/ecf A 1@ ool &ﬂﬂc@foﬁﬂﬁﬁ%h)wa%eraﬁﬁhﬁ%ﬁh@bﬁhak (?I]tﬁﬁ)aég)gﬁ solution was

i ncl Ue but are not limted to oral, uccal ,
ﬁlﬂl Iﬁifnmdyhroalgh o090} m nydgi syainge fittemistbes chadn vialichisatial was covered

ect abl e, ow r el .ease con |l ed. rel ease :
AP o TSGR e R aha fls Bl tpen ynder ambien
EndiRshs fBeIb& RS aptistidiEt ARG 1168 hg thi ?M‘véﬁ iPheSTR19¥%EHorate, which
Useful parenteral delivery nmethods include, but are

Aesurmed i plent for diaps, @yt lg@ldue was obtained which was the pure polymorph

Fitht ATHREH] e ocBRRLL bI0ET 1 G SRRl emb o
ambusyumm Hiftetise asjedinstared GyIRhfmbh é%frﬁ&!b?b/\éﬁd SRHD analysis as

gosa nounts for the above i ndividual ynor phi c
Vﬁlxtures of pol ynor phic forns of an aci d

addi t T8 st bullerfstallihe forn 47412k 3

3- azab?c;s/cﬁé {;u r}(s lhexane facq)rapsﬁaogmm[a I"an su rescot1Ver1 jepared

using élefsammmdﬁbazd sﬂc}t © ab200e r?gbuté'x&ltcbcﬂl@tb&d@ne /€thdrd], methanol,

900 100 to 0 In certai.n
BT Ahe SOPRIOL AR BEr PRI ORI dLpSatBGnS alfcontained water,
sel ected within narrower ranges of, for exanpl e, about

10 to 25 nyg, 30 to 50 ny, 75 to IOCng, 100 to 150 ny,
150 to 250 ng or 250 to SOOEngnnmﬁbse and ot her

effec . e be a nlster in a
si ngl Ek d‘s&%é 580930 elgggr W 6? nﬁ%ﬁ)lﬂnﬁfpgl Ipﬁ/amﬁ%oéwpwh form B
oftlimiytifdcylodlds eslt o1f (eH) le ((ﬁmi(ﬂ?lldrﬂp}fbnSjHSJ - YAbIcOEIo[BN0]hexane was
S from about to 5 2-3, doses
E?l %’tﬂeﬁg tmlgé Fthdh?hefpféhar\%@kl ra0) pﬁvemﬁnmrm. The resulted solution

3 g@k@gxhs@@gbwmm%ﬁﬁg\ggu@ oa%éln fall ol siptes were

d@lwg;el k&/trb&lngb'im)porag],onmf tlﬁ&l%ﬁtsﬁﬁﬁeﬂ@put&he The sollds Were than dried
5ﬂnl stered ane, r four tines_ per
PRHUGR AT Bméﬁ%ﬁ?%%ft%’ro §£§%¢§°é¥m%&f9ms@ il of the
ng, 100 150 ny, 150-200 ny, 25% 400 ngy, or 400-600 ny
are adm nistered once, twce daily or three tines
daily. In alternate enbodi nents, dosages are
cal cul at ed based on body wei ght, and may be
adm ni stered, for exanple, in anpunts from about
0. 5ng/kg to about SOng/kg per day, Ing/kg to about

A M I
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preferably fromabout 50 ng to about 200 ng per day,
adm ni stered once or twice during the day or as

woemdezBesdThe present invention includes phar mepenUsmas/029420

dosage forns for the above individual polynorph forns
E}ggec gride saﬁ o? (+) 1 I(%/4 dlﬁnlorggﬁeggl)%f az% 1c?lgllofj3 ?8ﬂlle§<£u?enas
&é‘fﬁoﬂstrﬁt%d'ﬂ) R G HnQ Q&flﬁébﬂy)ana )@?ﬂb'aﬁéd%n@ﬁ@désc%é@b@@@

Such p arnaceutlcal dosage fornms may i ncl ude one or
nore excipients or additives, including, wthout

limtation, binders, fiIIe§§; Iqbﬁlcants emul sifiers,

suspendi ng agents, sweeten vori ngs,

pr esesvalg oftlse 5094 fbfyaveSght\ﬁektukmf RUEN6Hh fein® ANdnAP o Sph form B
ef fervescent agents and ot her conventional excipients

afthe hudroehloade safref Ehapddrdisldaropbgnyhtagabicyelpf3.1.0Jhexane was

ngﬁgﬁ nl? a GRL fﬂeqﬁﬂ'%lcggﬁeé‘w*%ﬂﬁnﬁﬁmafoﬁ%‘gﬁb&%dl \9irt]h 81fnholes and
OW Ng armaceuti cally acceptable carri

placeikiaiapioeait at 8.ﬂ°[iefbr 4relaiysc1|o mpadduag ertplisd polpmarpiﬁb etytstad:sadf the

AREC S AR Th b Blphe R o Al 1 heines

K&Q&ﬁtlﬁféd 58N SldpkdtBfcdgy dlaex@b andl P§§ 85 @%@igféécpib%lve.

formul ati on additives and agents w

bi ol ogically inactive and can be adn1n|stered to
patients w thout causing d eterigus side effects or
interactions with the acti As previously

noted, polynorph f prépafation afpmfrmﬂummnqal ly stable
polynnrph of an acid addition salt of

(+) - | 49 mesagipkas|of thspHEn Py yrosehs puriues of wﬂsenorph@}me%mé
FOSHELAY S of 8o PO L PHESE. LIRY: (PR bR

prabiyoing3. o0 Imxlzmﬁwgemw witalo,5 mntdfeﬁhychmds Jretopitrileabipgoduce a
i soner s, of % % 3 4 dj chl or ophenyl] ) - 3-
b ut(§§]O

soncentEsfongt m gFesu @waepbﬁ g $HiTed at various

%ﬁbeﬁt&%@ b&khaen ?@°(’E 5‘&1 $Pe o} Oarmélg@@fd:s%f IR (sBRRFUCA days and 6
formulations with 1ess positive r concer ni ng

flayrsray h‘aﬂut 6A°Gand sanadfdriltday at dbosie 80THd The hesuitimg saimglealwere each

PR P sl R snd o e el BB el ot e e

E@ﬂ)zﬁfﬁﬁg sélod WadVacusm dfedant §1|11§an eh@aﬁmrs #1'1 Wdur t6 D eRyAS0°C
ydrophilic, slow rel ease go ynmer. Exenplary

é@mlﬁ)@m 6 days(882s sampjehtosifiord pivs ccs@mllen@tpqlmbmbefonwt All
Eﬁ?lggﬁrgdvgggggptﬁr% powc{]rgﬁ(%g’%xo}g& {T‘I:“soot}?ﬁx ﬁ)&klo(lfhr}gru?d salt of (+)-1-

633 @ludwlil@ﬁb pﬁ&Q/l):b&zadefbeld ad l()]hddaﬂd: aPnyo1Bired b9 REBnadlspectroscopy

es of poly h forns of the present invention
&E‘gqfﬁ}“}bﬁl%ﬁsé’&s%ﬁ’& dgbe¥eni stered in oral dosage

form optionally in conmbination with a carrier or
ot her additive(s). Suitabl 15%@{5 common to
phar maceuti cal for | at | %¥FPJ rnglnch but are

not limted to, 4 algall - O0Se; Iactose
s uc rogemd srauqil@&ﬁ"thc%@% Q@'Qvelgiﬁ)ﬁﬁlfcﬂﬁ@of Ismyiﬂ&rpﬁqaﬁﬁ A and
- basi c caIC|un1phos cal ci um sul f

e@lyrfmﬂeis@' m&?ﬁ%éﬂé{fim&hl@@ée sale0f] ()38 %ﬁhlomhe@d) -3-
C I i

S PIo SR Mhe weiLopRed 1S i oyl ehilol, Oty samples were
mﬂpamdé»ytdl SSnlvmg Iﬁamgmﬁltlyls HxIx:tbﬂar ih @esmLarf watett Bo@s solutions were
t.her . ary or dos e fornmg for use in
M@reﬁﬁ%@agﬁ DR ickorcin tpm EReruBOTmaR e Solytighs fyeag then allowed to
RONSLAS un R laHbh QR Bon FHSHP Som SUSREAT AT ex

R B o T Sy ¥ e e S5 e samples
preparlng pharmaceutical oral it dosage forms. Ora
unit dosage forms, such as tablets, may contain one or
nore of the conventional, pharnmaceutically acceptable
addi tional fornulation ingredients, including but not
limted to, release nodifying agents, glidants,
conpreSS|on aldes d|3|ntegrants effervescent agents,

oy . o s



(3, 4di chl or ophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane and to

denonstrate that this nethod produced a m xture of
w@oiognmesh form A and pol ynor ph form B. Appr oxPaEUS1095/029420

250 ng of the free base of (+)-1-(3,

4bdngIoro$hen )ie3- zab'%%cgo[s.l.O] hexane was

FerpteiE yntoye er §5ays, %’9 Ve preeysref jand pasighy epvered ethanol

(s8iutibn Qarpfe &V HoRXEAMMREY dagd) ﬁléﬁchfrérQ@ waRr s&ﬁﬁ&%re%th%jrated.

under a nitrogen streamon a stir plate set at

bt dRidess, dhe/pardadly comsdnvatetsohgionhevaparapide For @ack kanple, after

is.gel di d i 50 nL et hyl t at d
380 s U LB AR KUl el S8y o
tresidufef wasHeft ETHd soflitl i@ 11 ¥ah ' ' |
e s o Nt e 8 Puc g o

resi due di ssol ved in .
eyt %?ﬁﬁggwoﬂlﬂleﬂﬂﬁﬁal@tfﬁé}1\Kéé-chdd@reph@’}’@ﬂkgzabﬁcwkd[i.é.O]hexane
i [Pl ' ' : is.sqlid
o R Sttt ST X RE W andfih 5 et P ovs
m. diethyl ether. The filtered solid appeared dry. The
(+)-1-(3, 4-dichl orophoyl)-3- azabicyclo[3.1.0] hexane
hydrochl ori de salt was recovered (162.5 ng), resulting
in ayield of 55.7% XRPD anal ysis and Raman
spectroscopy perfornmed as descri bed above i ndi cated
that both the starting nmaterial (free base) and end
product (hydrochloride salt) constituted a m xture of
pol ynor ph form A and pol ynorph form B. Both the
starting material and end product were observed to
contain approximately 50% (by wei ght) of each
pol ynor ph. There was only a mnor difference in the %
of these polynorphs in the starting material and in
the final product. Exanple 2 Stability Studies on the
End Product of Exanple 1 Duplicate sanples of the
hydrochl oride salt of (+)-1-(3,4dichlorophenyl)-3-
azabi cycl o[ 3. 1. 0] hexane produced in Exanple 1 and
containing a 50% (by weight) m xture of polynorph form
A and pol ynorph form B were placed on inform
stability to test storage in desiccators placed at
anbi ent tenperature and at 50C in a progranmabl e
heati ng bl oc. The sanples were exam ned after 1 week
and whil e both sanpl es contai ned m xtures of pol ynorph
form A and pol ynorph form B, the rati os observed
showed sone conversion of fornms. The m xture subjected
to anbient tenperature was observed to contain 40% ( by
wei gh) of pol ynorph form A and 60% (by wei ght) of
pol ynmor ph form B(as determ ned by XPRD anal ysi s?).
This result was confirmed by Raman spectroscopy.
Subsequent XRPD anal ysis of the sanple stored in a
500C programmabl e heati ng bl ock showed about 50% ( by
wei ght) of pol ynorph form A and 50% (by wei ght) of
pol ynorph form C after 17 days of storage. Exanple 3
Met hod of Manufacture of
(+)-1-(3, 4-dichl orophenyl) -3-azabi cycl o[ 3. 1. 0] hexane
hydrochl oride Step 1: Synthesis of
a- brono- 3. 4-di chl or ophenyl acetic acid nethyl ester 100
kg 3, 4-di chl orophenyl acetonitrile was added in
portions over 1.25 hours to a m xture of 12 kg water
and 140 kg 98% sul furic acid. Exothermwas allowed to
65C maxi mum and the reaction m x was mai ntai ned at
60-650C for 30 mnutes. After cooling to 500C, 80 kg
nmet hanol was sl owl y added over 25-30 m nutes. The
m xture was warmed to 92-98 0C, and nmintained at this
tenperature for an additional shhree hours. After
cooling to 350C, the reaction m xture was quenched
into an agitated m xture (precooled to 0-50C) of 150 L
et hyl ene dichloride and 250 L water. The reactor and
lines were washed with water into the quench m x,
whi ch was agitated 5 mnutes and allowed to stratify.

o o o T T T T
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(2.5 kg sodium carbonate in 150 L water), and dilute
hydrochloric acid (5.4 L 32% HCl inl100 L water). The

woe@antssphase was line-filtered and distill edP@UsSBONERI420

to "dryness" (full vacuumto 83C). Residual ethylene

di chl ori de was chased with 20 kg toluene (full vacuum

at 83C). The crude a- brono- | orophenyl acetic

aci d medlyhohlcTian Weid daalh shiP of (+)82- [ 4L ALMEHY _3-azabi
cool ed toylﬁo%?‘ and di schar ggql ?Odlgt eerﬁér uns. ?R%nyl)?’ azabicyclo
bt-b8libexapg in erystallise fermestibstantallyafsceufathet gsomstticj optiShgmd

éﬁlﬁﬁlgé‘g}g?{sgb%%a‘he%gﬂt \r/]vgzi 232 ;J'med for cfal cul at | o.n
5 (3 4ndhah 'ﬂﬁélgg{} SV aediaif £ G QRPOST i€ b EShm e bridd satt.

- bronp- 3, 4-di ch] or ophenyl aceti.c aci d net hyl ester

37 o TR Rolymph TP Aol 1o it sas g e oL 11 4 dichlorophenyl)-3-
asab¥dy8log 3. 120) hek YR in CRR M el fdF 6 j ic. opti
pr ecggl Ge{d ?U] SC) mnxpﬁre of 54.sﬁﬁrﬁggfgseé%%her geometric, optical
pied pRvingehiqisgoersitheredfuene (ar gon bl anket) over 5.5

hours with good agitation and maintained at < + 10C.

Af t er The polgimogiofoenm ghitlaiib3 pictrimsd Blid wildifoREAINR a

Flocfrl il_ggwﬁ-S ), the cold reaction m xture was quenched
8 8883t 250 L water and 30 kg 32% hydrochloric

cid wyth good agitation. 200 L water and 2.5 kg
Sot as ﬂ%ﬁ?%ﬁ&ﬁ%ﬂ@ et daignd aderen thee-rayaayrdsr diffraction pattern of
j [ 1t j anAfter .

R0 BoBlch A oS ek el A RCR! o SBLIHS 0B ie s

efrtacized bygeaks ande dr Dok fant assiounthedohemiag ©28Vedegree) values:

added to the organi c phase. ngénixture was agitated 5

m nutes and stratified. The | r aqueous phase was

separated and di scarded, as WePP; as the interfacia

emul sion, and the organi c phd$&6inas washed with 100 L

wat er containing 1 L 32% hyd2#6Rj oric acid. After

stratification and separationawmf the | ower aqueous

phase, the organi c phase was2bi7ae-filtered and

distilled in vacuo to "dryness" (full vacuum at 65C).

do t h&hepslymesihdieem wast clsidesl wherekOthe®d-R dwdet Hiffraction pattern of

%ﬁ%t tion. The m x was cooled (seeding at +10C) to 158
PR AbEeaturedatorysialseene i frem abeitriogn 0 nTinene,ds d

Eii j LR t vo.and.

e By PG 4T ENPA BB by [fcfing M GEgEd S

cycl opr opane-di car boxylic acil@dldj met hyl ester was

suction dried, washed with 219620 L hexane, suction

dried for 30 mnutes and air2gdpged on paper (racks)

for 2 days at anbient condithggs. To the nethanolic

liquors was added 50 kg caustict; soda flake portion

W se over 8 hours with good ngaation. After gassing

and the sl ow exot herm (6Q0C imaxi mun) ceased, the heavy

usp j 1. hour. 100 L .
?’s op S@%’l o 2 qgrg \Il?lagyf cgag e‘g‘gf&gglrnq%kﬁmﬁﬁ SRS rumof spidapplymorph
islvhaattetizadeb yypenk gt dnatoe thost oM 0iBSWitRHolIBvird Wi ®Rhmbers
éonf}j tions. The solids were suction-filtered ut sche)
fbi/)reslurried with 80 L nethanol. The resulting
|- (3, 4-di chl orophenyl) -1, 2- cyg,opr opane- di car boxylic
aci d di sodi um sal twas suctio filtered (Nutsche),
washed with nethanol (40 L), lif_:ti on dried for 1 hour
and air-dried on paper (racki?. »Step 3: Synthesis of
| - (3. 4-di chl orophenvD-1, 2-cv 5830r opane-di car boxylic
acid A suspension of 42.0 kgl39 ’
| - (3, 4-di chl orophenyl ) -1, 2- cyé9%6pr opane- di car boxyl i c
acid disodiumsalt (from Step32) and 120 L dei oni zed
wat er was warnmed to 30-35C, and the sol ution was
line-filtered and neutralized with 30 kg 32%
hydrochloric acid to precipitate the free dicarboxylic
acid. 120 kg ethyl acetate was added, and the m X
warmed to 40-500C to effect solution. The | ower

o o o o .
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step, cyclization to the imde. A quantitative yield
fromthe diester was assuned for cal cul ati on purposes.

WEL@p/02B659 Synt hesi s and Recrvstal lization of PCT/US2005/029420

| - (3, 4-di chl orophenyl V3-azabi cycl o[ 3. 1. 0]

hexane- 2. 4- di oneThe slurry of

| - (3, 4-dichl orophenyl)-1I, Q@P%propane di car boxylic

acid (from Step 3) was added 2082:45. 6 kg warm (68C)

formani de, and residual ethyl agtetate was distilled

with full vacuum at 68-73C. AR64dditional 14.4 kg

formam de was added to the m xture, followed by 11.2

&g of Therpolginemhifory A ef chaiingt Wde'ﬁim/tbd Ramamspértrudi sfdidpnlymorph

he. m xture was, ..
R resheh PhoedRalfER e PG e Tphe Rty b e
was agitated 15 minutes at 7374050C to effect a
conpl ete solution, and then h@ﬁ;ed over a 1 hour
period to 140-145C and nmai nt ;ned at this tenperature
for an additional 2.25 hours.qg4deating was
di sconti nued, and the nrxtur s cooled to 700C and
10 L water containing 20 m ’HCI was sl ow y added
over 30 minutes. The nrxture % seeded and
crystallization conmenced. ditional 20 L water
was slowy added to the heav spenS|on over a 2 hour
period. After standing overni & at anbient
conditions, the mixture was a§b#ated for 1.25 hours at
anbi ent tenperature and then suction-filtered
P Nut s&“hepolyfﬁwephc@km Ré6f mragtbaddition salt of (+) - 1- (3, 4-dichlorophenyl)-3-

rib Bt oS R T bl OB S ialin fsg p bpthermasomic, optica

hid p&i@biphit 1@6ﬂn§1@tﬁ&50f30 m nutes and air-dried on
paper (racks) for 2 days under ambient conditions. A

i Xt UrRe Bb1 Pﬁ%rﬂ‘iﬁfo%lﬁj@f ISP wherein said acid addition salt is a
| - (3, 4-di chl orophenyl ) -3-azab |cy]}
h@droctdphésxsatte- 2, 4- di one (from Step 4, above) and 120 L
t ol uene was marned to 75-800C to effect solution.
Aft er The pallyhfoirplﬁfoharB aficlaise pawhereimnthe X -tdygomelst difithction pattern
te (3.3N§$ Darco@f—60 actlvated car bon
PRLMORRSY At meésured(%t&eﬁ giges pifrom @bey19dn 49 nyigeons, is
Q
?ﬁﬂg%%%ﬁﬁr?gé%ﬁ%r@’??e?%d&?ﬁ?%Léiw@ﬁ%?g |8 20 R values:
Sparkl er (precoated with filtlersg d), polishing with a
10 mMmin-line filter. The cl aars2light yell ow sol ution
was concentrated in vacuo at 273580C to 100 L fina
vol une and sl ow y cool ed, mrQboaeedlng at 700C. The
heavy crystalline suspensionjwas.cooled to -5C held
30 mnutes at this tenperatur @nd suction-filtered
(Nut sche). The cake of purlfB%%
I-(3 4- dlchlorophenyl) azablcyclo [3 1. 0] hexane- 2, 4-

one shed. wi t L cold OOC
a?l dt F (}1‘9@1 g%f?' céal gflherﬂpcﬁh ;{?wrdﬁr #@Ea&é@n pattern
ﬂf mlldl pGlyrriohﬁh as ﬁredh@étﬁat&fﬁ;@ﬁl Sizey\BSfréthiaBeutl lr(D ¥ AOURicons, is
Synt hesi s and Purification of

eblarrctrryzed bm R,eﬁk%%t@é}wé apd ptaboytthp fellawiag 20 (MegGEhealugse
hydr ochl ori de BH3- THF corrple>i55 charged intoa?2lL
addition funnel (9 x 2 L, eg % 5 L) and drai ned
into a 50 L flask.1000 g of (%gl (3 4
di chl or ophenyl ) - 3- azablcyclo%é P3 0] - hexane- 2, 4- di one
is dissolved in 2 L of THF afd-™edded to the BH3- THF
dropwi se over a period of 2 Hd#Bs. The reaction
mxture is heated to refluxamhd).fidld at this
tenperature overnight. The mxure is then cooled to
gﬁOﬁClagjusted totpkggcynthdthe addht}on of 1200 nL ?f
ropwi se at < and stirre or a mninmmo
1 hour. The reaction mxture is then transferred to a
10 L Buchi flask, concentrated to a mlky white paste,
and transferred agaln to a 5- gallon contalner The
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crude
()-1-(3,4-Di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] - hexane

whywsozdebori de, is then transferred to Pyrex dpgi/mgr005/029420

trays and dried for 4 hours. 1900 g of crude
-1-(3, 4-di chl orophenyl ).-3-azabi cycl o[ 3. 1. 0] hexane .
dr o&ks erlymernhy form dhefdaimgl{hwheyein the Bampg sprclpi of said

FUGAGH SEEnEdBS B85y Rl £ onb of nBffor S Mqth Mol Bwine
fvavanamberst fonol)gh a 18.5 cm funnel utilizing a filter

pad and transferred to a 22 H f%ask. The solution is

then stirred at roon1tenperata? for 1 hour. The

solution is then chilled to 463%ith an ice/water bath

and stirred for 3.75 hours. PA&product is then placed

in a cold roomovernight. Th@%98&lids are then filtered
through a 13 inch filter usi 2% filter cloth and

washed with ethyl ether (3 x &&B nlL). The product is

then air dried for 2 hours. TBbeeproduct, pure

()-1-(3, 4-di chl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane
hydrochl oride, is transferred to clean Pyrex drying .

4 ay sTaseplurpio foun Bopietamt 10eherin, theRepas speEyHl eiieish
ﬁé/léérﬁgm 1(s) ﬁla gét?pﬁ%égr%éwg A FEAP hP%%hPﬁlQ 'fJ)lioQJlng 5A0Enumbers
() Dl - (3, 4-di chl or ophenyl ) - 3- azabl cvcl of 3. 1. 0] hexane
hydrochloride In a 50 gallon r gctor containing 60 L

of 15% NaOH, 13.6 kg of purelgg-ﬂ-
(3,4dich|orophenyl)-3-azabic} @[3.1.0]hexane

hydrochl oride (from Step 5, &86%e) is added while

keepi ng the tenperature const?8A3; at approxi mately 20C.
Once the addition of 3027,
()-1-(3,4-dichl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane
hydrochl oride is conplete, thggpeaction mxture is
allowed to stir at roomtenperature for a mnimum of 8
noUr SThéPolkmBipteidan! C 8 RiEadBtiAARRG(P) I NY3! LatchRrophenyl)-3-
and the two phase mxture is stirred until a clear
azsbisyrlon 3i10]diskaneria ¢rystablrediermaelesitantially fige of othdhgeometric, optical

W@%?#@%Cﬁéﬁ?%‘*%%%?fﬁifaé? Saf"Pgn;?SaSI 3?‘1??2%
1ot atbe DS OE Pmt BF by bhBRACE S ol witis =

hidrochibedd&igal | on reactor. The organic phase is dried

and decol orized by the addition of 4000 g nmagnesi um

34l f atrge pon B C 6PALGPRE whdidfh ML X MG $hlacti
fiItere%ﬁt rough an(En-??he f??ter. Tﬁiﬂﬁﬁ¥#$§%@§€§nmnpaumn
of sand pelymethhy aamieasur¢da ctystdl sizeg of faorb @bgal 110an 40 eactons,.is

In a sepgrate 50-gallon reactqr, 23,230.49 of

e SRR 5gFe 11t aF mereh and akait 8o ane o (Gearee) values:
stirring (approxi mately 30 mguyes) in 7 1 L of

met hanol . The dissolution isaggisted with heating if
necessary. The L-(-)-dibenzoy|gzartaric acid solution
in nmethanol is added via additi,gh funnel to the
react or containing the fiItr@ e,’over a period of
approximately 1 hour, naintaiai g the tenperature at
15-25C. After the addition i £4& nplete the mxture is
stirred for approximately 16 28c¥i s at 15- 25C.

Foll owing stirring, 50 L of mefthanol is added to the
mxture and it is stirred agd7®0for 30 additiona

m nutes. The resulting solids are filtered onto a

pBat eThé pelgmorpfhiorredl otidaiar ¥ whereinihs ethywiowhierrgiffiamioh pattern
(3 x 5 L) and pressed dry. The crude solids are

wei ghed and transferred to a 50-gallon reactor to
which 80 L of nethanol is added. The m xture is heated
to reflux and stirred at reflux for approxi matel y30

m nutes. The mixture is then cooled to 15-200C and
stirred at this tenperature for approximtely 2 hours.
The resulting solids are filtered onto a plate filter

1 .
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hydrochl oride, are filtered onto a plate filter using
a pol ypropylene filter cloth. The solids are then

wowmheBesd t h et hyl acetate (2 x 2 L), acetone PQI/KS?01)29420

and ethyl ether (2 x 2 L) and dried under vacuum The

terial is transferred to Iarr 5-gal |l an ) ,
SErghedtymeme. edReetet® ahgd s i i ompli gl 40 microns, s
Begid&iRl |b|y§>€§ksoa[ﬂ aRfof and at about the following °20 (de ee) values:
(+)-1-(3.4-dichl oroPhenyl)-3-azabi cvcl or 3. lhexane
hydrochl ori de from i sopropandB-3¥he solids (fron1Step
6, above) are transferred tola68p-gallon reactor and
i sopropanol is added (8-10 m20g§7pf solid). The m xture
Is heated to reflux. The solatiBen is filtered through
an in-line filter into anothep9%0 gallon reactor. The
solution is cooled to0 to -5§h@@d mai ntained at this
tenperature with stirring fopsap prOX|nater 2 hours.
The resulting solids are f||t d onto a plate filter
usi ng a pol ypropyl ene fllter th The solids are
t hen washed with ethyl aceta 2 Xx 2 L), acetone (2 X

1:'% (523 ; ?s%eﬁxﬁﬁérphfé)he:%éﬁg?lm lé' gvherzﬂlethesz &la}n%lsl sgéc(terugnr (I)te said
pdlymlorfdh3is éhﬁla&Bhin%hﬁﬁki dt-ode BZ A YCArAla8 aBold ]tltibeféﬁB@mg

hydrochloride, is transferred into clean, tarred
&@V@W@*@ﬁh?%%ﬂ The tray(s) are placed in a clean,
vacuum dryi ng oven. The prod Is dried at 50C to
constant wei ght. The nateriaH b dried for a m ni num
of 12 hours at < 10mm Hg. Thi roduct was a m xture
of pol ynorph form A and poly Pgh formB, with each
pol ynor ph present in the ni xtldf& in an anount of about
50% by wei ght. This product W@2used as the starting
materi al for Exanples 4 throd§h6o:8 bel ow. Exanple 4 The
50% by wei ght mi xture of pol Y866;ph form A and
pol ynmor ph form B of the hydroeid ori de salt of
(+)-1-(3, 4-di chl orophenyl ) - 3-3@zabi cycl o[ 3. 1. 0] hexane
(54 ng) was dissolved in 12 mM of acetonitrile and

20t er The\RIy@SipHetbah X fldimofe Wheeinthe Ruman spécidmh ¥@Rid
then filtered through a 0.2 :mnylon syringe filter

PolyBoEphcis gharagtprzed bl&mealﬁ aflallygdend et ahoutithgifelioveing wavemmbers
E&“J punctured with a pinhole and left in a fune hood
unde} anbi ent conditions for slow evaporation. After
all ow ng the solvent in the Ji0gh; to evaporate, which
occurred in about four days, 1@9grystal residue was
obt ai ned which was the pure gqggnorph form A form of
the hydrochloride salt of (+)34 (3

4-di chl or ophenyl ) - 3- azablcngg 3. 1. 0] hexane as
denonstrated by Raman spectr py and XRPD anal ysi s
as descri bed above The sane &@E > crystal line form was
al so obtained with other sol s prepared using the
same met hod, such as acetone, ¢ but ano
dlchloronethane et hanol , met39ZA afol |, nltronethane

T
250D At Bdho LN Bk A TOPSRAERIEI M 00 1.4
mﬁhbm%lmﬂa'lﬁﬁﬂz?glvﬁﬂhl [3.0.0héxaaa ch qystyltine drnf mbmaBtlﬂfy free of other
t r r

B G B B DR BhiS Sseteks Aesp Scomesjsinsclisto vig a sold
dorasiing Qe lof mbrép fplﬁtolf')ﬂe a%kf‘fdaﬁw?lasﬁﬁlof ( 1—) 1 1r ‘”(‘i '40)

sol vent m xture. The resulted sol ution was f|

whmmheaylaﬂzaznbxnwl@ﬁ $P1 pihgethan polermomh form A llreamolvent medium
STttt SR M Rl el R, Bl e o sampsgure of from

were than dried under vacuunlqh anbi ent tenperature to
produce pure polynorph formB crystal s of

t hehydrochl ori de salt of

(+)-1-(3, 4-dichl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane
as denonstrated by Raman spectroscopy and XRPD
anaIyS|s as descrlbed above Exanple 6 51 ng of the

PN . Y 4



(3, 4-dichlorophenyl)-3-azabi cycl o[ 3. 1. 0] hexane as
denonstrated by Raman spectroscopy and XRPD anal ysi s

woasodr3espi bed above. Exanpl e 8 Preparation of PRaIUs2enspko420
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25

Form A 20 ng sanples of the 50% by wei ght m xture of

paloynbi° Ao 3P Cwhilke el p el Y6riHe b HhBReBo $dmd

aé\_drochl oride salt of (+)-I- s 4%1:13 ghl orrgpher?lq301ventmedlumand
fceyaId oph HesaAan weystalliesfohved in 0.5 m  of
ueous et hanol O her sanpl es were prepared by

d? sol Whergethod ﬁﬁctaﬁmt%vshamlmsmd goliichisQ thixmire of pu@h@fph forms A and

ot R 806U 6 rTadashieforde g o 31.0] heane

Qndltlons

I 0 ot r.ate
? an‘p}l\glgl png?ﬁ Ff) i)aléfb%@g’af%ul é? ditomsadicis @rhﬁﬂ@lcbloylde salt.
ujjcov t@%e bot h the uncover ed and
partia }1 )fn% ?tﬂa’é‘l ﬁgW@Freg’cﬂ%ﬁ JobYens Byegdivas canjaipoa kiverd alkanol.
ter _%Fda ﬁ t he uncovered water sol utions
apor éﬁ‘y thogd pleglaips2 Ywherein the eyaporatiantykes plaee edenvaiesiod of at
Sedstil homs uRMBRA &1t nﬁeﬂfe gPra§er§pl e, after the

sol vent (either aqueous wat er) evapor at ed

ol I esid s left. The
sol i deLt %p‘ép gﬁ? es tlﬁursyS%:UBﬁJé Wgé‘cvd\ﬁié‘aﬁﬁﬁréance with the
padthorbefigblaing 2 in A crystals of the hydrochloride salt of
(+)-1-(3, 4-dichl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane
@3. denpngthodiof grdiic2 PN TREE KRS
;&%& S as degcrl giﬁg above. CLAI '\)ﬁs‘agéﬁl%ﬂﬁ PﬁPQﬁ S%hm?(ﬂ -3, 4-
pePesybi 3 aashicyalot(3 d£0] (hexane id crys(aBine form substantlally free of other

G TN E RN

gentamng @e cmrmnore ablyatudp !l AL hdidifi SOSHR! SF (LﬂjefFC(P 4- 2
aci.d aﬂ nsalt of claim1l wherein said sa
c‘ﬁ’% RRERY B '%?@ 1§é{1’19 [3.3.0] pther pan pabmhiph frm Binéin auhydrous
dicadtleht Sy &
49%1' t: s oreophen ?étalhgfn : %auifol(r%‘g uﬁfd%‘]anh%c}(rgﬁ%cqqqltlons at
damyparaties né frbmahosuﬁ%“l(hnt&SatE lsyidfpbBend2ph Q3rieB in crystalline form.
geonetric, optical and pol ynorphic isoners theréof. 4.

IBe pOhy mutiphi dfetdimA ofhabiaisiddchRiERidh SR
addi tion salt is a hydrochloride salt. lﬁ a fiidihloride salt

A0l y nOhe hetydrofAlanmh \ﬁl‘léfélﬂ sm%Bﬁ& ﬁpé{]rlﬂﬁ(t%e 0?§s§(81 elh{orms A and

grffractlon pattern of said pol ynor as ne
faparidsiddiionesplt pf G -alb ¢hitd-dichlowphényt)-8raasisicydls [3.1.0] hexane.
characterized by peaks at one or nore of and at about

Bhe f 8he pelvmemiClonwdh seirywalline formiptoditbed 19adRrdadde $6h the
\%ﬁtl’%ﬁof@ 74 6. The polynorph formA of claim4

erein ray powder diffraction pattern of said
%)I ‘{1 3 measur ed at cr%st al sizes of from about
Hhod o8 REOUue iz BraerpB fared ofgn peid kddition adlt o) - 1- (3, 4-
amdladha Baidbeyt R | ue
10. 621 ﬁﬁgaa 4 yg% (538 Jq‘%ég%g%%r Eﬁ?%lefé %Pﬂﬁ‘ ﬂ'%?rﬁ? of other
BEQRCUES, HptiFal anﬁeoleynmrplhe ldaﬁmw'thsﬁeﬁ(wmﬁﬁsﬂfg Issatiflg a solid containing

DR RO Bt RES FUGhF bt A iy B 1 Chnagichlommenyi)3-

&&Blcyﬂa 3.198 % 311%%311 Hedp 2582¢ 0
E‘ftll§ff0r gh ?%r ?S(A of eél ai moflﬁgv\ﬁg}rlel n ?ﬁgggarﬁlge§4ture Ofalpeﬁ?t >0°C

adPob@ErrAL £ Cdn etyatelinedoinz schriducpdaks at aI | of
and at about the foll owi ng wavenunbers (cm 1) : 762;
¥86; Bizimethod of claim 31 wherein said acid addition salt is a hydrochloride salt.
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959; 1393; 1597; 2890; 2982; and 3064. 9. The
pol ynorph formB of an acid addition salt of (+) - 1-

wa@ 3oe23dschl or ophenyl ) - 3- azabicyclo [3.1.0] hBXEU§20031029420

cryst aI I i ne formsubstantially free of other
opti.c and oI ynmorphjc. isopers ther eof .
@ﬂ%&fﬁ%@o}w 26 SR3PH 5 SR 9  SabEasl forms A and

chihi dltionl droghl 0
sz&hya%;?@h Pl Sy Bk el o), g e

@u.ffrgp& h@ﬂwqa&ftc@ap& Afy, @é%&l gig'sm n&&m%m% qp@%ormsA B

cryst Sl zes rom about m crons,
endCadtertideddbipnpelks (19t- ol MlCMDrophafylﬁMzﬂilcﬁﬂm[K 1.0]
he foI | owi ng 2Q( degree) val ues: 15.58; 17.52; 21.35;
25.43; and 30.72. 12. The polynorph form B of

Ialm 0 erein the X-ray powder diffraction pattern
5 sal Bgﬁq Bhfprms imerystalliag form ripguged|in g¢op cpedang with the

Tl aFeuLiml® to 40 mcrons, is characterized by peaks
at all of and at about the foI | ow ng Z(Xdegree)

38 75 Mopperpduclctpodtipiih ouitdeste by Abrising spli
BalyarorlﬂpmmmlnfGJbhamladetnmhgyrﬁ){cﬁgtgglﬁtaeitalﬁeréia]iclf)dlﬂlrslglj\n@ﬁ (BY- 1- (3, 4-
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a tablet or capsule:

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

geometric, optical and polymorphic isomers thereof and an inert pharmaceutically

acceptable carrier or diluent.

41.  The pharmaceutical composition of claim 40 wherein said pharmaceutically

acceptable acid addition salt is a hydrochloride salt.

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

crystalline form is present in said oral unit dosage form in the amount of about 50 mg to

about 200 mg.
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20.07; 21.32; 22.97; 24.86; 26.32; and 27.90. 18. The
pol ynorph form C of claim 16 wherein the X-ray powder

waledobozestd on patternof said pol ynorph, as neaspeCBUSHEDS/029420

crystal sizes of fromabout 10 to 40 microns, is
gara&berlzed by. peaks at, all of and at about the
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pol ynorg ormA in a solvent nedlun1conta|n|ng wat er
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tregmahingspBing ddenihireeing t6 siidlp&idny € BémpExitidHe ibdning polymorph
id polymorph formA in crystalline form E .

%déﬁ? pehergrCestay QCCPP%h@raéIW@&lQ? saBlof §+)i s1-43, 4-
mcﬁfo%&?l ?yl @OilzXﬂ?%&QEf & or op %stﬁl;lmg@orﬁic u%st%gﬁzh )Jﬁ)&: of other

azabi CycC
E&ndet6§, dperaed paBmorplec ieitvedthefeof irai an idert whreieebndiluent, said

sai d additi.on salt is hydrochl ori de salt. 24,
?tht%gtlf“}ﬁ a‘tF‘Pla}SFﬁf%‘l B é‘il\)‘/P HBQWL EPre¥FRt OFEraRtuAd depression.
agntalns a | ower al kanol. 25. The method of claim2 1
er efl Re msthod\pX sl ovhereir said pharmacentically agaeptablf seit is the
ﬁ%hbgﬁgﬁdezﬁpurs until said solvent nedi um evaporates.
he po ynnrph formA in crystalline forn1produced

h@ acgﬁg Eﬁﬁl?)g Wc alﬁnt4|§ ﬂ‘%ﬁ gﬂdg)fglr}%o%f) rglnA é%:?dd'mmstered to the

net ho uci ng

pattkint atcm cﬁail dosebf frcbﬁl abonlt-O ) ﬁlg/kﬂg to about 5.0 mg/kg of body weight per day.
di chl or ophenyl ) - 3-azabi cyclo [3.1. 0] hexane 1n

60.yst althéthed ferne ?ﬂébé{tﬂﬁtdr @el&%eﬁqf 8C1RFesObASA a patient in need of said
geonetrlc opti cal and pol ynorphic isonmers thereof

gqueptsqqqg)rmrgg@pmpﬁ@nag dofdid|patient a composition containing polymorph
form B of a pharmaceutically acceptable acid addition salt of (+) - 1- (3, 4-

dichlorophenyl)-3-azabicyclo [3.1.0] hexane in crystalline form substantially free of other
geometric, optical and polymorphic isomers thereof and an inert carrier or diluent, said

composition being administered in an effective amount to prevent or treat said depression.

51.  The method of claim 50 wherein said pharmaceutically acceptable salt is the

hydrochloride salt.

37



10

15

20

25

30

cont ai ni ng one or nore pol ynorphs of the acid addition
salt of (+) - 1- (3, 4- dichloropheny”-S-azabicyclo
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pharmaceutical conposition in oral unit dosage form
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40 wherein said pharnaceutically acceptable acid
addition salt is a hydrochloride salt. 42. The ora
unit dosage formof claim4 1 4herein said pol ynorph
formB in crystalline formis present in said oral
unit dosage formin the anobunt of about 50 ngy to about
200 ng. 43. The pharmaceutical conposition of claim42
wherein said oral dosage formis a tablet or capsule.
44. A pharnmaceutical conposition in oral unit dosage
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48. The nethod of claim47 wherein said
phar maceutically acceptable salt is the hydrochloride

WG a006/023582 The net hod of cl aim 48 wherei n sai dPCT/US2005/029420
pol ynor ph forn1A is admnistered to the patient at an

raI about 0.5 L kg to.about. 5 g
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need sal treat nent Con‘prl S ng adm ni sterin
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of a pharmaceutically acceptable acid addition salt of
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adm nistered in an effective amount to prevent or

treat said depression. 51. The nethod of claim50
wherei n said pharnmaceutically acceptable salt is the
hydr ochl oride salt.52. The nethod of claim51 wherein
said polynmorph formB is admnistered to the patient
at an oral dose of fromabout 0.5 ng/kg to about 5.0
ng/ kg of body wei ght per day. 53. A nethod for the
prevention or treatnent of depression in a patient in
need of said treatnent conprising adm nistering to
said patient a conposition containing polynorph formCcC
of a pharmaceutically acceptable acid addition salt of
(+) - 1- (3, 4- dichlorophenyl)-3-azabicyclo [3.1.0]
hexane in crystalline formsubstantially free of other
geonetric, optical and pol ynorphic isoners thereof and
an inert carrier or diluent, said conposition being
admnistered in an effective anount to prevent or
treat said depression. 54. The nmethod of claim53
wherei n said pharnaceutically acceptable salt is the
hydrochl oride salt. 55. The nmethod of claim54 wherein
said polynmorph formC is adm nistered to the patient
at an oral dose of fromabout 0.5 ng/kg to about 5.0
ng/ kg of body wei ght per day 56. A pharnmaceutica
conposition conprising a m xture of polynorph formA
and either or both polynorph formB and pol ynor ph form
C of a pharnmaceutically acceptable acid addition salt
of (+) -1- (3, 4-dichloro)-3-azabicyclo [3.1.0]
hexane. 57. The pharnmaceutical conposition according
to claim56 wherein the anount of polynorph formA
ranges from about 10%to about 20% (by wei ght). 58.
The pharmaceutical conposition according to claimb56
wherei n the amount of polynorph formA ranges from
about 20%to about 35% (by weight). 59. The
pharmaceuti cal composition according to claimb56
wherei n the amount of polynorph form A ranges from
about 35%to about 50% (by weight). 60. The

phar maceuti cal conposition according to claim56
wherei n the anount of pol ynorph form A ranges from
about 50%to about 70% (by weight). 6 1. The

phar maceutical conposition according to claimb56
wherei n the anmount of pol ynorph form A ranges from
about 70%to about 85% (by weight). 62. The

phar maceuti cal conposition according to claimb56
wherei n the amount of polynorph form A ranges from
about 85%to about 95% (by weight). 63. The
pharmaceuti cal comnposition according to claimb56
wherein the anount of pol ynmorpfy form A ranges from
about 95% to about 99% (by weight).64. A

phar maceuti cal conposition conprising a m xture of

pol ynmor ph form B and either or both polynorph formA
and pol ynorph form C of a pharmaceutically acceptable
acid addition salt of (+) -1- (3
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