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WD 2009/ 105026 PCT/ SE2009/ 050188 Conpound
(R) - N*6*-et hyl -6, 7-di hydr o- 5H i ndeno(5, 6-

wa kaobites00é e- 2, 6- di am ne and the use as anti psyRODBSEIS9/050188

CROSS- REFERENCE TO RELATED PATENT APPLI CATION [1] This

t ¢l ai ' ity t .S, P I Si | Pat
P ey éﬁ;?—g#f%%%%@?m A3, 6-
200 Bt 1 et FR B 2R Rat i pat Bt 2 A pPt FHRTY SneF s
i ncorporated by reference into this patent. FIELD OF

THE | NVENTI G\I&é}a This invention relates to a novel
conmpoundCRAYS BENCESTQREANMTEPRAHBY T APPLEATIQN

parti [(irl arT'histp?%ﬁ{ d¥ER E)g%‘tg LELAL BRvis@ndl I%?JﬁPRBQr talﬁg-rﬁo.

salts thereof avi ng dopam ne D2 receptor
ayoHL BRi(fled Eehrviny 1, 2088 hdds cuffire paxe plthitrpgtenteppbatipoisnd

ﬁc@)&p{)ﬁ%d% lréf?rie%&gﬂatlﬁ?ﬁﬁenw t he conpound and its salts

her apeu g Screening purposes.
BACKGROUND OF THE I NVENTION 15 [3] dinicians

regularly use antip ot J t k dopam ne D2
receptors. Anti psy'fs:lyﬁg“ﬁ @%$§Fﬁw&8§ assified as
"typilepl " Thixdnveatiypictadds'to andvepsongloahd o\l itsAky i adailntipsychotic.

nti psychoti cs general |y have | ower |ncidence of |

paRa 48 o S B 0§ ettt andiils SR Bt beping 02
fecépyY pdaRbadoARtiE&RvRY, InighqAg 8fbiSpari@f fiRrcompaihdtaA@ %e sdlfdaind
pr ovbtge D2 rﬁce t or b% ockade, . achi eve antipsychotic
et PLANE pomagyagha Us fopPefragiticnpy dg ATFReNe pipPoses.

reserpi ne and a-nethyl - para-tyrosi ne. Mdderate to

severe side effects ée. gm Boor tolerability) remain
probl emati c wi t BAFKHROANE OF eI YT i psychoti cs.

For  e¥pnplcginicifX td-ARNY A8 HabsyshddRs Bhf §688dohalRS D2 receptors.
and/ or el evation of prolactin [imt the nunber of ‘
patinsgeitosicsye olienrrlasaikied s eicalirand natypred| sriphyshetican dtypical
L ont . ‘ c

D RAE etk PR PRE RencERE s1a® A oA AAgh Sl
mppeycpeials only ndew domannd-deatitingageotssebaritartiosp thabpremsls D2

a . ' . i d
R L bR R R L G
ebdrpiot anvkeo-arethy psare-hobddie. dvedgstamotsbvere @diueftedts $¢.glepoor

RGP APl T R L S b SRR ARG T e
parapyrain@lat dide R QENS "pindfeo el tian lof praiadtis Rintt Shet fuatbeodf:
1\)/5\%6%‘[9 (\:)V?l/() %gns '8.]%66 so?n%-rc/ursreEr%%)e%/icgtslcgn%%gd de%reHagel\%ati'eﬁt’cbhl%Ilianléle. For
some D2 antagonist drugs (e.g., amisulpride and risperidone), hyperprolactinemia can lead
to secondary problems, such as galactorrhoea, gynaecomastia, breast pain, and
amenotrroea.

(4] There is, therefore, a need for new effective antipsychotic drugs with

reduced side effects and improved tolerability.

SUMMARY OF THE INVENTION
[5] Briefly, this invention is directed, in part, to the compound of Formula I

and salts thereof:
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(1) (R -N6*-ethyl -6, 7-di hydro-5Hi ndeno
[5, 6-d]thiazol e-2, 6-di am ne The conpound of Formnula I

whamohewes i dentified as a |igand of the dopam PEI/S22009/050188

receptor, 5 with a binding Ki of approximtely 150 nM
for the dopam ne D2 receptor. It has been observed to
have anti psychotic activities in animal D anphetam ne

i nduced | oconmotor actiyity.and condLéloned avoi dance
response assays. i tRat bt he conpound of
Formula | and sal lf'ﬂ\‘_hérecu,\‘ rly

phar maceuti cal |y acceptMb ' |on/§alts) have

val uabl e pharmacol ogi cal properti es, icularly with

" espect Rl {skhuCE oGk o%hﬁ.[ng%(grﬁ@%mh%wz% aaHRM of

the centr ner vous s I nventton

|
’g@é n%%@%dg&tl:ﬁgﬁ@% Ilr%% l}%gﬁdgﬁgﬁﬁ 5] ?ﬁéaln‘a%ﬁ’&%%oﬁdn%é'[)z receptor,
phian hmdmgtﬁl oéhfpyoametelytlabn™ ©athe dbﬂmma@m aaveptor. It has been
(2%%1}\/?@ f?(‘)s ag% %ﬁ:[)lggyc ic ac{1¥1t19s @.ﬂn Sanlqpn stélx%nlaeg%?%%c? Bcomotor
aioellvajz aﬁi, condmmﬁzkitavmti&ncb hapase asﬂﬁyst fteis bdirpalthat thd compound of

I ceutical.ly, acce bl.e..sa
PR oot i sty BRI Gt bl sl SR Bb GO s have
ﬁﬂﬁﬁkﬂﬁhﬁ@mbh@wﬂ@ﬂﬁﬁﬂﬁd[ﬁﬂmEﬁﬂﬂHﬂﬁr&maﬁUﬁﬁééﬂ&msﬁ&@f
tional l one Qr nore har maceuti cal |y
Goeiiselint SRSt araPosrBent o (8] This
l nver[ts] on TalsSAvenBbradl &Srelated, iRBA, to f)lﬁhrﬁlﬁ@uﬁl&@c&ﬁpcﬁltlons
nmpound of Fornula |I or a pharmaceutic

%‘Eléi’éﬁtné e ogppendefForptat %foafphae?acwt@a%x ?%@Pt%blﬁwg}hereof and,
Hanhag, 8l Gl R€ph@RacedficaliP 8cdPRARCASESafd/sydhem.of the

central nervous system such as for treating dopani ne
r ecepgtbr - Adjsapegtionetia glateadp Pt do the upoelihsemipgungd ¢f Formula I
G quaﬁﬂl&&?tlcal[lﬁiccgﬁé‘tﬁe éaﬂ\fﬁerl]édf Q@p@ﬂ)rﬁ@a Fﬁrﬁﬁ&ﬁhca‘l E‘orﬁﬁsftmn
to a process for naking a pharnaceutical conposition
emanriag dlic coeoin afffarmela éefn@@b theeeod ind-optrank iy, onger rgore
ARARIRGEUN] SRLLIBEAERS ARG Bkl t her eof i s

ncor por ate ne or nore inert carriers 25

and/ dBl di [Thententign dsarehicshepirtad thewsdaich coppOfndrafotmarla I
(?rean %a{(rﬁa[clmﬁlgaﬁpgcc?% rl‘e‘:: g’md ? 1 61%&%05 ?(g prea)a{lﬁ%ba? de %ngg gn ef%ct on
fhp écpaﬂmmgm sysxensar tEchﬁESCﬂEhBﬂ O suchis BRAWIINGS oB@nine-
l I% 1ure raph d%ﬁ gtlnﬁ he agoni st effect
6F° %ﬁﬁ S} “6620 OPHPRIISORYIEs. -2 wo
2009/ [9p50%1sﬁ’ﬂ§5hﬁﬁﬂﬂ§lﬂ/eﬁ&@ 1B Bart,[td 2 proEsy tﬂdr&na?kalgi aS a

a cting the effect. of, a co Fornmul a |
PR bl skt et s TR of FormbBy ars
prbdhadeli@alR actBpthisic @algha&kf 1§iﬁll@d>@bﬂa{éﬂ with@®nebf @6ie i@t carriers

conparati ve conpound C3
and/or diluents by a non- chemlcal method

[10] Further benefits of Applicants’ invention will be apparent to one skilled in

the art from reading this specification.

BRIEF DESCRIPTION OF THE DRAWINGS
[11]  Figure 1 is a graph depicting the agonist effect of compounds on D2-CHO
cells using CDS.
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D- anphet am ne hyper| oconotion in habituated rats. 5
[14] Figure 3a is a graph depicting the results of a

w@emditeioened Avoi dance Respondi ng (CAR) AssayPCT/SE2009/050188

enpl oyi ng aripi prazole. [15] Figure 3b is a graph
depicting the results of a CAR Assay enploying a
conpound of Formula |I. [16] Figure 3c is a graph

depi qfang Fﬁga@e IaQ§ W EFa%h aéplamg%s AR a@ORbOWIRG Forkfila T on D-
haloperldo [1 ure 3d is a graph depicting the
@@@@F@%Nﬁ®@§ﬂGARO%@S@&m@ﬁwﬁ@yﬂﬁg conpar ati ve conpound
G3. [} Eagglmo 143 ghPhn e AR AGRECH BOpb e S BiSb AR O on
a Catal'ep M ce enpl oyl ng a conpoung
PGWﬁﬁH@ﬂmehIEﬂF@@?MFmgmh@HWMBdQH%.graph deplctlng t he
resu of t.

compelt 3t { VReCHS BRDK MG REus EPEORK Ay pyoidance
RamemumBﬁcsR}agmup@pbﬁmg@nwpmndeof Formula | as the R
IE?/% %@Il%%%rag CF%‘[F Tltm geaitg rE))IB 5 Elggrl?gs%ly employing a
@nmﬁmndeﬂ%mmbbdlnents |s |ntended onIy to acquaint

others_skilled, i.n the i nvent.i on
o Bifhe g Baare B teeh AR sfEFAR BB iR
dlbyerigolskil led in the art may adapt and apply the
invention in its nunerous.fo as .t be best
sui t géjnt o FigyEe #@a giere %tm@ftﬁ%rei}’éﬁs Pfe E%ngé'eempﬁmlgg
ampiekiat L@sbdascri ption and its specific exanples

whil e i ndicating preferred enbodi nents of this
i nvert$lon Figretding eRaedomdine i sodie s’ %?atP]IePsdé‘t’hrC%M%‘ﬁl

Shp1¥yind RLSMPIIMEDE FRfhlatinerefore, is not limted to
the preferred enbodi ments described in this

specili?lcatigyie 4taind ey dprictingdhq igeidts f progfiakepsydMice Hqdel
9%&@y¢§&ﬁﬂhh@%ebQﬂQh&g@ged to the conmpound of Fornul a
er eo

nd salts th 30 (particularly pharmaceutically
accedelbl &igizd ¥ siows dichmolpguigr stiyarpre R ¢pimpourgl efghormula I as the R
%9 9/ 105026 PCT/ SE2009/ 050188 The conpound of Formula

as been observed to have properties not shared by
other structurally simlar conmpounds, such as the

('S) - ena -0 & rARE GOPRANI ST MISERRED BRIBODIMENTS

[21]  This detailed description of preferred embodiments is intended only to
acquaint others skilled in the art with Applicants’ invention, its principles, and its practical
application so that others skilled in the art may adapt and apply the invention in its
numerous forms, as they may be best suited to the requirements of a particular use. This
detailed description and its specific examples, while indicating preferred embodiments of
this invention, are intended for purposes of illustration only. This invention, therefore, is
not limited to the preferred embodiments described in this specification, and may be
variously modified.

[22] This invention is directed to the compound of Formula I and salts thereof

(particularly pharmaceutically acceptable salts):

S H
N )
o)
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et hyl am ne noiety of Formula | is replaced with other
nmono- or di-alkyl amno noieties. [23] During the

w@owwpsesoed research on D2 |igands, the conmpounelCDSE2009/050188

Formula I 5 was identified and di scovered to possess
unexpected D2-nedi ated properties over its enantioner
and ot her anal ogs. The conpound of Fornula I has been
Bnd & RARIES Ras Yebil MsbNEd ¥ 1AL FBperBlRY Qﬁk%lmy%fther
D2 receptors in conbination with a neasurable |evél of
Hrictugaly tsinifar geapausds. sochas e (PhenapidmegahFamauads wherein the
Q%lhﬁ%@ gﬂotlé?)( ot lfdnglﬁfaq 1Q%plqgeq|vmhe(qhe§ o { ARG amif! ﬁllaletles
per prol acti nem a and exenpl a 2 parti al
agom [§$] i sDuamg @ep@pwmferesemh namélge@ﬂsmh@l esmpcnl@d ABPmula I
&Qg 1dé1ft¥i%& hnd @5&09&9& f% OL&s % Q%%z' rﬁe%ﬁ & @Bgé?ﬁést&éelii%
ause erprol act en1a n antlpsyc otics (e.g.,
enasm@rdmh etharmialhgs o]"dercpnhpbl)ndWéF pmgpldDhas bmna@mwcsitto possess
I on 4 0
IDe a?gq}/ h‘uﬁgl’?‘[ \M[a%onlé'lr}l Pﬁ& gecg é[%rg%l n?q yatlgcglié[h { ggﬁaguggm? cvel of D2
pdmarl @gdnism. gﬁihdbzij)dryal @%lhﬁlsllshﬂ/ed o @itiget MRdmédiated side effects,

S AT T Bn TSl hEVaY Sy el eeb Bargrre

fherkgted usdoh iz @phe anildy® P&ﬁ;&pﬂﬁﬁcﬂﬂhe& shmls Ras@opehoitirelchige s

per pral acti nem a; dr ug use, .such
%ﬁ’é’égﬁﬁtme’ﬁ élba}?cﬂmlﬁsryCl&%‘&%ﬁen‘?e)“sB‘iPdQHWﬂﬁ’l @F@F‘il%) hgving b
ihaoareubpeddshwithehifRatal ¥@nampunt of a conpound of
Formula | or a salt thereof. O her contepplated

cent rl2fl ndh¢ ﬁwwgpéﬁermu%ﬂw&@af%utﬁa&ly aoa@ptf-trl%%ﬁﬂtéaefeoﬂ

Jﬁ@ﬂauf eﬂay fo@ ﬁseaxlameﬁmd T@Jn‘éﬁm@%ﬁ%ﬁb \e8pediaBP helkns, suffering
' pol ar di sorder. 25] Pharmaceutical |y

e@ésmwnfere@éﬁdt@mr% apnyele sgstpm@Sp ts (@gesdizeplypnip;diarkinson's
@igézkéﬂ b Ll @93{11%%& ﬁ%@:%%&lqctﬁl mFaO Eﬁf}lélrég hihRe %P&ais'aﬁﬁk% of

Phar naceut| ¢ accept abl e sal ts also iInclude useful
dehobondegaing) e aémméﬁmé adlferapontingl Ly ciifechivg arheumtrpf sncopipopied of

p(;rmluﬂl Ivdr\ﬁgalt thg)%gf; @ﬁ&%&ﬁtﬁﬁéla@éd %&ﬁﬁpﬁé}p(#ﬁ syc‘s@éntl §1s+lﬁgljs ltign.emay

various acid tion sa or’exa
lbwtmatrdhlhcrbudecfor bxaddd major depressive dispieler (ﬁMﬂﬂi}) @nd kipolar disorder.

| act I ¢ Pﬁla mat u‘tﬁ@al y c&e% abfe sﬁ?s‘ 1rﬂ|clude snﬁs Fdée ésse’fuef?gqre S8

|
funar J aci oni ¢ aci ds
#dmiaikswongathe cqepmmd bf 90rﬁmlatlab h @aticho rPlrmkacagwally acceptable salts

har eut cept abl Its n ner al
SRS RS L RE ER ARG of Bariina [uBesdRBR hYieg i vivo
b}eam@ﬁdetlﬁcanp atceptableedlglinchuily vaed 8 tacidiaddioedalteclich afor E)blﬁlple,

t have. [.26 .pharmaceuti cal. conposition.m
R B b it DB o L e, PR R i Fpic
plyaumBsetid $ab. IMkﬁ@@l@cﬁﬁ@mc@ (83l CHt @ 1@fisovird narauy su1table
ggarnaceutlcall 30 accegtable carrier to ac

Hiaking erma%ﬂutlfﬂllé;ﬁaqea{ap Nalgso rIr’E) gq&n\@railrgl pélarmaceutlcally acceptable
{NBRARRU: Infd bohefiR a0 G&tw?h aﬂ@m&e@fus L8t BRMAE YIS have.

Formula | per unit dose nposi tions conpri sing
a corp®lund @ﬁr%ﬁwabcwnp@ﬁman @ﬁ&b%ﬂ@%sd Badnyxing a compound

SOSEREARbLE ﬁlﬁlrﬁla(teﬁﬁraﬁg) facc%ﬁt@bl@ SalPthEREGith £ Marmaceutically

adm nistration to hunans and ot her vertebrates in
yspntabdo e t6 enhiny e a pharmaeaficdl prepeaiagemiomprisiab b ghogapeutically

GRRAUL B auPUdsh cor RRIAPE Sror iR i dok, VO 2009/ 105026

[27] Compositions comprising a compound of Formula I or a pharmaceutically
acceptable salt thereof can be prepared for administration to humans and other vertebrates

in unit dosage forms, such as, for example, tablets, capsules, pills, powders, granules,

_4-
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sterile parenteral solutions or suspensions, oral
sol utions or suspensions, oil-in-water and

waowioenesops oi | emul si ons, and suppositories. FoPCDSEL009/050188

adm nistration, either solid or fluid wunit dosage
forms can be prepared. For preparing solid
conpositions (e.g., tablets), the conpound or a

REAE pREQLLI &)ﬁltﬂoﬂs @%ﬁﬁp@hﬁmseo@@otunbﬁge&%eg‘pems b1 iﬁlx%fﬁéi and

w th conventional 5 ingredients such as, for exanple
wateicin- m@m&%mm@tsemoaﬁ@es df@ar%!uaélmngﬂﬁ@@@h gither solid or fluid
?ﬁ%@%e%n%‘ c‘éﬂb@b‘r‘é‘ba? F%paﬂﬁ‘%l sbl n‘PEB stidhSee. gSItéUlé%ij the
act ose, acaci a, I cel |l ul ose, functidnally
ginpriopad omherm@b@lw%aaccaﬁablagltnhmimfa@ebﬁt nixad with ereientéonal
f?lgreﬁf%ﬁ{s &iSis, (PRIHLRS tal T BY e RSiu R ERAEE dic Fpéluﬂ} E\@fﬂﬁehe
rrpoun or 'a pharmaceutically accept’a t et eof
wagrtesiam alyngnim pihlaatmkeuum pidibteditdrote Mctosaradachd, infethylyeliese,
agr]lld)z(ftléllilcrtiggélprts(i)m egla%%la?%ct ds ﬁ'%%%g eutlcrafl d&uen%pg ePrHers a%sules

{10 capsul e are
ang bpmubatd hyrmmingahe Sinmyponyd @fa ﬁhhmmmalunﬁcémxblasalt thereof

| | It th i th
BUB DRSS Pl Gisyle RATERL AR Figie TR pftboosgle o
Qiph@jhale@&ét St gelatlb ZﬁﬂsuE’s hhlajﬂ bﬂﬁﬂeparétoﬁ}alg&hﬁ@rdﬁsapﬁlﬂﬁtidhroﬁb
SUC

§ %tlr‘é% %q%téplogg%{r?r B&"Y g)eﬁ/gaggggcepfa sgligﬁlﬁa?gg,with an acceptable

%g@ﬁ&b\onn@mh 1@9&1@%@6 ®btealnbrtb. an 15 aqueous
venhi cIe to ether with sugar, aromatic flavoring

agent g 1%}1@5@}3%&)@@%&{ (b‘(alf a(siln]{wlstéat]ggl rSHﬁ‘l as syrups, elixirs, and
@d?&@i@ﬁd @i}ﬁbeflﬁ‘éba% Y RP LA AR AEYEAPSuNY SRk if an
aid of a suspendlng agent such as acaci a,
pggreahiels fogeeny it sy prosalic Spdring agdniscand Jragyvafigs to form
@@r@ﬂq%ﬁ&%hmﬁg%ﬁ]%éﬁr%ﬁfrémﬁh {d oo Slelhclg A3AIR: fi@b PBsusMAding
be prepared wutilizing the conpound or a
fpgwafrwalcwtcamItﬂagaca@tbep@tbﬁtélukawnd helisof and a sterile

vehi | I

phar ceut Pc afr%]i;&gé%@g%%la leﬁ)sﬂgfd L91n[F':;deors eglg?(, can%)'gﬂ’w&elg)d[reaé1

dilggglthed nipounhererphfupnaceutjceltt dcoeptabicsaftithdrent asd @sterile zedcle.
f or

a?paﬁaé Iso!&::}{olﬁg t}|1 co%pour%’ OI’;B.?Z)%'&I’ aceu%jlcal acc?pﬂ% eluslélﬁ ’the?e%‘f| can be

suc oca nes
41155@3&(1 mameﬁor mj‘ecbd)lf sﬁﬂrﬁlnegsteﬂlg@m befomaﬁiluhr@mm mﬂhhledla] ax
n. can

th Il. Th t
gl Pl A, o af TR kst AP PGt 86 S iesoe
%gaﬁu u:ml beﬁlﬁoll’vﬁs]mlme ‘ﬂa:glclleyagwu TIZeec@n;;peMﬂ%f ck;m?e fid2ert AF@Nfilling
e ScC I N e Via an recon | tute er.ore _ use
’[”é"cﬁ VI% g@ﬁ%ﬁﬁﬁn%vﬁﬂ uB‘i’f’é v ﬁ%‘&@uﬁe&ﬁ?q E}ngale‘f 8@,};‘{256 pavdgtcap

&3k bSschhe ient veraRIradohitituib@vdosakaiabl e phar macol ogi cal
properties, particularly an effect on the central

nervdd¥ dyeempoung ammaﬁgacsuwllmﬂcaﬁt?%a%é jagle thegsef gapsrally
RRR AL glea@ﬁmow Fal SopI@Ss, Mrticu®iilyRAtere@fon tfch®ntral nervous
aut oreceptors an t he postsynapti C receptors) or an

WM includge afstivglatipg effq@teoru@ﬁ doRauncgcapEte(siterr of. of hetd of, the
ﬁﬁ&&egiowane%etﬁoéisy&gﬁwe%éﬁt&s)a&fah whwmngTémc&qm%?gnﬁ@d

salts thereof " having a high intrinsic efficac
mh@tﬁaplammldlm:wtl@ rgotitiictapievigNShe fompavné byl altethercof
RS ”H?é}ﬁ'ﬁﬁﬁnﬁfc QRGey>l il kahlganlii% rebdpt@t I J;’gﬁ Kl RS Aot are
di & I n “nono-t her apy o Th ' combinati on
¢dmwnaa|@ed/wfoh suifable fetﬂanaphglj’arkin@@wlsam gthebin doma-theTipy or in
Ql%rmna}l%ﬁog ¢3f ?)3 lht §or ex%m%?e ngS%@Q gﬁxﬁgg?bl% %dT dco%ﬁ)aund a[nfi salts

Inergrc e comnpoun
also are contemplated to be anti- hyperprolactinergic drugs. The compound and salts
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-5 WD 2009/ 105026 PCT/ SE2009/ 050188 having a | ow
intrinsic efficacy (partial agonists, inverse

wW@ownilet0s¢ and/ or antagoni sts) for the dopam PEI/SE2009/050188

receptors in the CNS of manmmal s are contenpl ated to be
suitable for treating psychotic disorders, such as
schi zophreni a. [31] The conpound of Fornmula I or a
mﬁfgrm@@qﬁthﬁﬁ& éfﬁcé%?‘(?a@ﬁaﬁ*ﬁ Sig@lidvelsBeERRks, a&v&%ﬂtagﬁnsts) for
adm nistered to treat conditions nmentioned herein. The
ae derandessigeptaan the et§ehepmmsts ageanteinplatesh tp b syifaple for
HERGE BeyRRo MR oRRE L laégch%@%ﬁla on being treated; the
severity of condltlon treated; the age,
wei gHﬁll ardie g@nmuad ophyrsiuted|or @@haimtamﬁ%lfv ac¢pptable salt thereof
nt.i
B e P o e L Tt B Rda g Fency
gﬂ@dhilresjranmn whedepend oriTthe gqrtltLﬂ:g condrpaulrethgdreated; the severlty of the
har.. e I 1 ng. ..
O SEHL S Y REE KR AL B Sl BOBLE PLonaity B B yricutar
patictut) 6ﬂlafmedi:can01b'éle aetimnningy B¢ wklingmnd &atihis apefatioss kabwn to

har nt effe t|v to al iate t
B FERT HO: S0 RP e e e BT bt Praie bt BefothS pyignercor
f1byswith ©phe@ahceatidutly bi@ptablic agHiOS ailuent REbes@Atl BeladminAtered in
gharnaceutlcall acceptabl e _salt thereof can,

'ng]ﬁlB?LElC obghaéla ollﬂgécia Qi i:ﬁchgv 19 g‘p?}e the central ngr(fous system

alﬁurﬂawmwépa&tlw thetpﬁpmaélw corditaMSRR R Yhd &nthounddr a
skin patches), buccally, or orally to man 15 or ot her
Rharpansptigally aGeeptahle Pa“btéefa‘?ﬁfé? it eXP’é‘P]lehll?saéi%l?lSt%Iﬁii fniraygpously,

tnbemadchilarlf, agﬂlca_ﬁg}etr&@ﬂ@ﬁhmd(e%n &y RRiaHhREQY busall, )6r orally to man
acceptabl e salts described herein are contenplated to

peothps serggbratesras tilblag dnpgrepida thope gletkilbintheardi sor der s,
i ncl U[gt]ng ThE 95m1ﬁ?ﬁg?'§ﬁ@pharrﬁé%@g§ctall§)5% %%Qﬁlﬁh%grﬂ%dtﬂgre(ﬁ{ are

| eading to psyc enot | onal ehavi or al

efingemplderhio s uselig dpii o g eavraps pohdhtricchisordgph inshiding, for example,

S 05 BNELT L RO O e,
dmsoﬂdensmuhmm@@duﬁya@m@g@imsﬁd@aqﬁanﬁGmshdasﬁnhecmnmdof
P ego\rfe e?ogde %§ rg 1202; és&choglsg 1% J rl]l,g%C{Tl‘Py dﬁ? ngsr/]r%e ication (such as
mymmlmycamds)bﬁhgmdocedl maizlementdmosdersr(dyslkelem@srm&’mk1mbn S

t
SRS SR o BN ) Gocuiis? REEF e Rl g p s
@i@df@ﬁlslmda t@ﬁ@eﬂ?ﬁi&i‘o@&dgd?bﬁs}é ome?ta.ablkﬁh&?dﬂ st t her eof
ar e 0 conte 0 e setu or rea
anxi 3{@ d|2r SF%}BI?‘(“Q’E ‘f ﬁ@f%ﬁ’mfﬁ BecRisRinAlte the{%?ﬁf‘fg also
EinEAARED 18 e VhHN QU traaged aRh@Plisord@aniischelisg E&%ﬁ&rﬁale panic

wi t h agor aphobi a, agor aphgbia without history

EGIRAC W%M égqrgt)hob@p@@ml@r%@bwl agogPhalpia, &ﬁeﬂaplaobla without

RRSBSSTHpY S ARAIMS] Ipbeifi ?l%%[ad §Jcla$ bhob$d, bss%snreedoafpﬁgwe
di sorder(s), posttraumatic stress disorder(s), acute

dipqrdy ), SHPSS é@laéql figgrdergrarpoptipamalty sHpsRidiseiictp)s BSTES) |
@i&qd&%? %eﬁérél?z%&j aﬁp&& ﬁfséfrdgtl(sﬁ Oe[ng%&(e?e)hzg&’ﬁlﬁé?y élsorég(s) ductoa

gener al’ ‘medi cal condi ti on. he conpound
pihvarehmedical cemlition. accept abl e salts thereof are also

cont e[ggll atﬁg e (ngd Hﬁ@%ﬂﬂmicgﬁtlctdfl)ﬁl%c%@%lg&%g thereof are also

di sorder (s) Frct
contemplated to be useful for treating mood disorder(s) including but not limited to a)

depressive disorder(s), including but not limited to major depressive disorder(s) and

dysthymic disorder(s); b) bipolar depression and/or bipolar mania including but not
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depressive disorder(s), including but not limted to
maj or depressive disorder(s) and dysthymc

wale®ona®ed s); b) bi pol ar depressi on and/ or bi ppCESE2009/050188

mani a i ncludi ng but not -6 WD 2009/ 105026
PCT/ SE2009/ 050188 Iimted to bipolar i, including but
not limted to those with mani c, depressive or m xed

BRSO SHol2 N GndidBR! Bt nbtl limifel t&mgée%hmhﬁg dpressive or mixed
di sorder(s); and mood di sorder(s) due to a genera

sravides Pndclamjmtu @hcyc[oglsqmlqrr eHEAHES );jagd éblﬁ@%ﬁca@fé@) flgg to a
Qﬁmﬁpgb@%ﬁgogymgpn1n|ster|ng to a patient or 5

subj e human or an ani mal such as a dog) in
need [Bfler dofatracnt Fsenontgmplaieddd bg/achish gdlest 4dpanisieninmito agfatient or

&‘B{E@P(‘égﬁ g%“gogﬁ’ Bf;ﬁ# Birhal Qichdhs R G@@Wﬁﬁ@é&ﬁm&@éﬁ a%hc@%ﬁ@gaﬂg 'g €

armaceut i cal tonpositions conpri Si
etfacovpoumat offa démprrmidmf [Fognulal OWmmemqakbahdcyptable salt

% S&P E’ﬁaagbngceuﬁ 108 os1 10n§ a(bn? Feoly E)undog?or?n 5%

ar maceuticarl rrle S an uents,
pmnn@emmaﬂy hy:elbxeblu Sz&ﬁhéreasf togﬁhapﬁthtdne opmbmqﬁlesnacélﬂwally

e Cco of Fo rmaceuti ca
bR R AT o po B oty e B PR pufbses!
conpqsélt i die COARIuNS bNBorwArPae pﬁzﬁ‘m@feuﬁwlmb@p{abmrsalathereof

harmaceutjcal |y acceptable salt t

drRAmeceyical © 8%}?%‘2’8‘}%/15“1%§|CWE}P?“£ﬁé’gg%r|“§r}T‘?¥I ora
piReteRbill k(ece?tﬁbl& epahate n\{ayVUetahmﬁﬂﬁérb&éoncurrently,
pharnaceutlcal active nmpound or conpounds

dppkaeeEhy P%‘Pltt’rﬁ‘@%f% |S¢H§wt%gwh 8nqthey PRHTTeRBF Y Skt

EdMIoUR HibondpBiind8 A8 Eror@MeltblidAiNg:i Ne, anmpxapi ne,
buproplon cital opram cl om pram ne, desiprani ne,

oxep(i)nafﬂléPMS‘(Sé@ﬂth@cluéllﬂgaéfgwamplee%%ﬁ“ﬂél’léﬁr%Ilifﬂxaplne bupropion,
Ll tbp PR AR raﬁl'lﬂéo%e%fp'rd?ﬁne %Pép‘iﬂ)&lﬁoxehﬁ@ sz@s%hé}{f escitalopram,

|psap|rone maprotiline, nortriptyliné, —nefazodone,
Pavosxaing, rﬂéloxgh@r@mpmlmlpramm psapiions mapetibre orieptyline,

ﬁ&&%h@ygﬂomﬁﬁé é}lelz‘ih% o& Bh'l'hé 300 QA6rinc! R‘b&’l%é&’é&hhlﬂ%

tranyl cypronmali ne, trazo trimpranin
siritaafimex ﬂmmlsoaﬁdlezlﬁanelwpmmlamn,ttsazadme phmmanm@gtwenlafakyle, and

EvaYe%ts a%g r&lﬁgeuﬁ a?y m@t&ve?so L %(]g)ffl"l)d nﬁetzﬁb Ff%gsl;lf%ﬁeléeioh)

I cal cs inclu
q uet i@p |atyp1ca]rmht1p@hhmnmmehuti1ngaﬂof waarptel yetingioorard s) and

s)... there c noti ¢s i ncluding,
PGB g SRR fopl Melgbo B BSEFE " acanap: ne.
benz i(§D len‘ﬁpiy,chcbicﬁ ﬁﬂfuldﬁl(g}(for Eﬁﬁmaplpﬁ&e, afipipZafle Benapine,
chlo%g rngglne enza |ne 25 déﬁ oex, .
tif-R eprlé’%%ba}r R TS n?%‘&%rqu%}ﬁ%plne
4iRaTpiotk, GuRRetie 032dYid16ne, hATREAT6IAT A GoncOl AOR RRIcNRxapine,
allperldone per | api ne, perphenazi ne, phenot hi azi ne,

lﬁﬁ@ﬁgﬁw % aﬁﬁﬁﬁ@ﬁ Rﬁ‘ilﬂf‘éld%‘f: REFZAPHS; Peﬁl?lt?é?'ﬂ"%?r pengiagiae,

plicapeidy BREdiInS §ithbAGO bl%chl%fﬂe&'zihb AdRperidHLSOEhANE sulpiride,
suriclone, thioridazine, trifluoperazine, trinetozine,

WF%FQB&tSéTICl%ﬂ: Hrigsidezing itfluopoigping [tomelozing valprags; valproic acid,
ZdpRiiGR Sahe, ﬁ&qsﬁ&ﬂé' YRl G0N FeRY Qndoﬁlﬁfrﬁ%%i@aﬂ}‘??étﬂvé’ isomer(s)

active 1 somer(s) and et abolite(s) thereof
and metabolite(s) thereof;

(iv) anxiolytics including, for example, alnespirone, azapirones,benzodiazepines,
barbiturates such as adinazolam, alprazolam, balezepam, bentazepam, bromazepam,
brotizolam, buspirone, clonazepam, clorazepate, chlordiazepoxide, cyprazepam, diazepam,

diphenhydramine, estazolam, fenobam, flunitrazepam, flurazepam, fosazepam, lorazepam,
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(iv) anxiolytics including, for exanple, alnespirone,
azapi rones, benzodi azepi nes, barbiturates such as

wa@eliwagok@m al prazol am bal ezepam bent azepanPCT/SE2009/050188

bromazepam brotizol am buspirone, clonazepam

cl orazepate, chlordi azepoxi de, cyprazepam di azepam

di phenhydram ne, estazolam fenobam flunitrazepam

fol HERZBRA ek RBAERPAMazd19h A4 RR La AR QRPU a8
R R azepamﬁamngp?éég% ez abicpam,
oFldzcpamativgcazmilate. ALRipain te@ﬁ@@@p&ﬁ-ﬂzmz@@mﬂamq%%wnd
Rl RARRATD S AGARONF b Give iR BRI HRIRARRRercor:

triazol am ul dazepani zol azepam and equi val ents and
phar rfst egficonelldapts aeclydime, f@@mﬁlg)carémmammab@lmm s)
BACHEALS gatbboftan SR SRNKS ALY oLl EHATR) fud
mﬂ@b@QﬂEMhﬁsﬁts and phar maceutical l'y actlve isoner(s)
Iaﬂgl u(mj:‘fglf) 1m£r s(tﬁe}r‘c‘r;Pp?s 1{1(30&11%%@ el)xam% mh{:‘&%ﬂ ’m a%?ilgeg Iéaecis’lne
amdqmqwbmaMﬁnﬂmnandmnhﬂymnmeumnm@@hydaembM&akﬁmﬂemﬁs)

et

Mllﬁpﬁﬁ@MA@m\@lbltﬁﬂl sbiéH BrsslegiHe hndassagelhe glG)MTaﬂdbltors such as

| line, C(]%II nhi bitors such

F"é‘iaBPll% éljhlb%“z PRI rf’k‘}?t%ke it ABMP S ptagaasts.
N[?sbtulﬂal de0hiSts, DA RNUEAANR it iBhibitd¥k 6 PhduRMaRgRRI0%1dS synthase and
Dopam ne agoni sts and inhibitors of neuronal nitric

wva@nwﬁ@ RiaremaceHtically gefivpdtosist (@) Addnsbalitsee Bstetal | y
act i V@i Sf@igﬁh{eaﬁeraﬂéi lﬁaﬁcﬁp@ Iférte%rﬁaleténﬁsﬁafan don¥aniaidhe,

m gral ne tnerapl es i ncl ud |n% or exa

Biopeeintine. awalta%ﬁ@@ewée dich T%Phﬂ‘m?@rl%gfeitfﬁéan frovatriptan,
i@é&h@é l?i'altaﬁ'l an 6&@61&219' ﬂr!ﬁﬁrpe)%lf Iillzé)chﬁaﬁ)l} A8 %umatrlptan
etrlptan frovatriptan, i surlide, naratrlptan
yémg@ptmd @ompripiat. gak eduevalanisaad pheptnawutlmlmaml\reamner(S) and
&&ﬁ&hﬁ% Hﬁgmﬁ-zoln1tr|ptan zomtriptan, and
equl val'ént s ahd pharnaceutically active isomer(s) and
met alod)i Sltr@ktst)heltahlear molfugilng,l fr) exempbk @ciximatapétesse, citicoline,
Ich l %‘9 I,%eesmo%alaggr,( 8 ene ; nggpratég%%tegu Vallgr\étgﬁréd ppharrilaceutlcally
mmaﬁameMth@nﬂmBQuuyahenms and pharnaceutlcally
active isoner

Y IRt e I i N S e

cgivadyeinaeropiverin| obxadten, solﬁxf)abmt Wieddinpra@g cyigvaldhes and
robalzota sollfen? e@%t di ne, .and equi val ents
H“acﬁ}ﬁté‘ia BLNE 5T §c) agdl pjetpkolitg h%‘Fr(egf} and

et alel)i defopithichpeinaRdrapidbindi¥ding, Tk ORHTE f'}g‘aﬁaﬂéﬁﬂlrﬂ lidoderm,
t herapies inclu for exa % gabape
prabienm cquiateg kﬂﬂg Hhaéﬁaceéwﬂlv AT BROTgHa and Mitabolite(s) thereot

phar MRELHEdi&livohaRfihbiFicd SRATR defoboRD bidFRbABOLnk8ésklb,
thereof; (xii) nociceptive pain therapies such as

wicerbxiasiecetl dicdkaia, loxapmfem saxPrEn. pastestpiellynd equivalents and
Mﬁhgﬁ:%%aﬁ?/ a&iiv@ |13%B1%H§§Cd'nd %@@ﬁt@(fs?ﬁereaia proxen,

paracetann eqU|vaIents and
(xiii) 1nsomnla theraples including, for example, allobarbital, alonimid,

amobarbital, benzoctamine, butabarbital, capuride, chloral, cloperidone, clorethate,
dexclamol, ethchlorvynol, etomidate, glutethimide, halazepam, hydroxyzine,
mecloqualone, melatonin, mephobarbital, methaqualone, midaflur, nisobamate,

pentobarbital, phenobarbital, propofol, roletamide, triclofos, secobarbital, zaleplon,
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pharmaceutically active isoner(s) and netabolite(s)
thereof; 30 (xiii) insomia therapies including, for

wex@opbw26 al | obarbital, alonimd, anobarbital PCT/SE2009/050188

benzoct am ne, butabarbital, capuride, chloral,
cl operidone, clorethate, dexclanol, ethchlorvynol,
etom date, glutethimde, halazepam hydroxyzine,
mﬁhé?ﬁl%h @ﬁlﬁvaléﬁ%‘ AL PRhrthac ARPNBLRGRI it Gher(sTRINAGMAILRNS

dafl ur, nisobamate, pentobarbital, phenobarbital,
'ﬁ@@@%ﬁ%ﬂ rol etamide, triclofos, secobarbital,
zal e lew mood %ﬁ@l&&@%i‘rﬁﬁ@zﬁr E}gﬂp%gggﬁﬁé}éﬁﬁ%%walproex
zol pi dem an WSUIva ents” and pharmaceutically active
g@@mtl(ldam@mam itkibo) ¢lprgapine, q@lﬁeqpemf valpgpade, (Vﬁlpv_)lc add

i zer -

o £ AR ok R EARTRA e (SAERBTRA RlaB s
thman&aplne qguet i api ne, valproate val proic acid, 5
n S%geprglm[ e’ adlgp gste??ty elbn\qlci%nfs o%ﬁ‘se%n Be)‘%@g?%&i%l“lé f@er 5 lfatﬁ%rﬁo and
ﬁlel oihat gties aﬂnmmd{m)t ase offfidiére s@ﬂﬁp@zﬂlﬂdccﬂlﬁblﬁﬂr 15} 4 proind(e one or
a sajt. othe active.c ound s
SofRletrcl g8 e s, R B il SERBR S ,
Soifed ifl @iarte 0ot hampRelt atoaftf @6¥,Sn soutCiistady bt sdemaﬁ/ed by

t ypi cal be det rnln b 10 ski [ e art.
%%BH%WH%GQOS%% ﬁ?@o‘%}é&’f ﬂ?“f PIYOHE ?fﬁfdé’tr laﬂleizer Sg]é&ereoﬂ
iuﬁlfhlﬂtab%ﬂo%ii dpublshad ddsh@ Mhdetor the ol ashgasacaarelly Rad:
above for the conpound of Forrmula | (or salt thereof)
emePodrd(Bppr oved or published dosage range for the
ot herpzpharmBesHbdua@bf Forfela e a pﬁﬁﬁﬁﬁ%ﬂ%?’)&cce&)ﬁzﬂe sdiffhereof
conpound of Forrmula | or a pharmaceutica accept abl e
| be prapated ¥ desqiped dpreie iriepealietategearsnie ppddyngrs ﬁ%ﬁeﬁctlon
MG BHSw M ﬁe%ﬁé}&ﬁ td fﬁé&%ﬁlﬁ%d ange ghanges to reaction
condi tion parent to those skilled in the
art. [[5&]8] Iy willgie Iuhde@@ocadih@trﬂset eowotkbef Hohaule b aposadhasof may
t I M

x—l(-:;&rt qﬂ"éo eéic( X3 é}ﬁc@é‘[{ads) &Q%hgp g él%\fsaé %\X/t*grt%]ies 4 Itpo“?oog Lﬁi{d@lgtood that
the pba@euu ndemtm%@bmﬂmes ali hsh polegehformniheiosers the above-

&pgg%%Vl all such solvated fornms that possess the

Yit i oned activity. List of Abbreviations

[39] AcOH acetic acid [40] DIEA di i sopropyl et hyl am ne

25 [41] Et OCAc et hyl a g E Et20 di et hyl ether
[43] NWR nucl ear nagn bey

[39] AcOH acetic ac1d

[40] DIEA diisopropylethyl amine

[41] EtOAc ethyl acetate

[42] Et,O diethyl ether

[43] NMR nuclear magnetic resonance

[44] HPLC high performance liquid chromatography

[45] LCMS liquid chromatography mass spectrometry

[46] NaOAc sodium acetate

[47] NBS N-bromosuccinimide

[48] Sat’d aq saturated aqueous

[49] TLC thin-layer chromatography

[50] NOEL no observed effect level

-9._



[44] HPLC high performance |iquid chromatography [45]

LCMS |iquid chromat ography mass spectronetry 30 [46]
woRaoecli um acetate [47] NBS N bronosucci ni iPCESE{048(50188

Sat'd aq saturated aqueous [49] TLC thin-Iayer

chromat ography [50] NCEL no observed effect level -9

WO 2009/ 105026 PCT/ SE2009/ 050188 [51] ELISA

enzyngl | mtesh i MUNQsAhLaAtdasiANodorRht VY N ni mum

effective dose [53] s.c. subcutaneously [54] p. o.
oral I§2l5 MEP i p. niwimgpefeatizndescl y [56] CDS cel | ul ar
di el gg3yri g ;Spect r 0sgARY.neEMAMPLES  [57] The fol | ow ng
exanples are nmerely illustrative of enbodi nents of the
10 i rfdEnt ipon, and noellliniting to the remai nder of

this dksclqgsure in . 58] Exanple 1. Synthesis
> of (FE?A-;]N* 6%- et hyl - 61?@%11)&%83# - SH i ndeno|[ 5, 6-
d] t hilaglol €18 6- di andeHelar i8le§triThectiakdpwi ng Schenme A
illustrates a nethod used to synthesize (R)-N6*- 15
et hyl -6, 7-di hydr o- 5H i ndeno[ 5, 6-d] t hi azol e- 2, 6- di am ne
Scheme A Br | / "NHz (EX@3APLES\ N Br- H OOC\ /

IC—|:ON- E[%]Ol \T/h? _fqmo\\%rlr?\%_%a]inpl}esN gr.g)m_se%ijll{lgralfgfg ?% ngﬁ%ts%f %es
10 invention, and not limiting to the remainder of this disclosure in any way.
[58] Example 1. Synthesis of (R)-N*6*-ethyl-6,7-dihydro-SH-indeno|5,6-
d]thiazole-2,6-diamine.
[539] The following Scheme A illustrates a method used to synthesize (R)-N*6*-
15  ethyl-6,7-dihydro-5H-indeno[5,6-d]thiazole-2,6-diamine.
Scheme A
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ONHzN-NT N .2HBr HZN-N 1 H N -10 WO 2009/ 105026
PCT/ SE2009/ 050188 This synthesis was carried out as

wo edoboo#26 [ 60] Step A Synt hesis of PCT/SE2009/050188

((S)-5-brono-indan-2-yl)-carbam c acid benzyl ester.
AOo\/ Br I N2 Brl / HO 5 .(-)CSA To a
suspensi on of (S)-5-brono-indan-2-yl am ne

m&ynehehsl\ﬁasmﬁyfoh@we salt (109.6 g, 246.8
nmol’, as prepared by the nethod given in Adv. Synth.

Catal . 2001, 343, pp 461-472) in CH2A 2 (1L) chilled

in angpce s g
foll g\?\g]d b;?&tb‘gngﬁﬁhgsﬁsﬁg?%? Igﬁﬁz‘ifnéq“ga“ Lk am%'l“l ooy

ehtaypwi se over 5-10 nmin. This 10 m xture was stlrred
for 2 h, at which tinme H2O (100 nL) was added. The

phases were separated and the organic phaseovvas/he@
with 1M HCL(-100 rrL) H20 (-100 ni) G

agNa (rqrﬁ H2O=200 nL) an
agha si ﬁ&g{l concentr at &d- esul t ant
yell ow solid was’ urated with Et20 (-50 nli),

Toh heptmohnby (S)valoummifidahi2rdbmimn ,(Har(a) 10-casptionsmlfdmatets 210

-10-2 . Th L ant ' {
Gpf Gl T oL GANE 550y B lF B e 350 Souldggt o+
Bs4@r4708 . @HA ], (2BPchithaal in a®ik¥path wakladdeBR DIDNOO 6h6) 61761mmol)
84 - 2H)., 4.32 - 4. .
%)H,Pw q_Byzbengy%ng(cé '_Prriftﬁ) (3(2> g %%E%mmy@ dfogz;?rl%oveﬁi‘)lo . i’g‘us
mixfurd & af ﬂh‘reﬂ }ﬂ)r, 2 I, .abhich #imd Hz()r(l OO]-rhl) wﬁsﬁﬂi}iecﬁt ERe Fhases were
Synt h (S)-5-brom-ind carbam ¢

%Fe?fate 6%451‘%1 Prgéglf @Pase yaghed gvith 1/M ECI ﬁf&lﬁh)wz@ o 14 mlyand

o @agq N%QC@ (A109PhILL Hgﬁl(@bo mL) and sat’d aq NaCl (~100 mL), then
(S)-5- brorm i ndan- )-carbamc acid bent%)r ester
m

fageenraggd. ih@reﬁbrmm)yqﬂﬁw salpcywm:tu(as@bwmlﬁtz% N colgsted by
%Qll,lrﬁ HitkaioRMnk %ﬁseﬁ%ﬁl E@@ 105618 9 Thd ¥é§ul%%ohgfwa§ aPA%Red to

|sperS| on in mneral oil was added g ortions,

affad ((ﬁéﬁbrmmméw&yl)aarb@mqudve@wl ﬁSteIf@?- 6302 i Amak PEp).
GRS g A o, odon B 94 (05

@Oéfs 2H), iilh (d, Ve’ .7 te, Hat h4hag.28 énoit®d’.ahd7.6hém, 1H).
[61] Step B. Synthesis of ((S)-5-bromo-indan-2-yl)-ethyl-carbamic acid

benzyl ester.
e VALY @
M0
Br H

A solution of ((S)-5-bromo-indan-2-yl)-carbamic acid benzyl ester (86.1 g, 249 mmol) in
dry DMF (300 mL) under N, was cooled in an ice bath. NaH (14.8 g, 370 mmol of a 60%

dispersion in mineral oil) was added in 5 g portions, and the mixture was allowed to stir
for 30 min after the last of the NaH had been added. Ethyl iodide (40.3 g, 20.4 mL, 258
mmol) was added in a fast stream over ~1 min. The ice bath was removed and the
reaction was stirred for 4 h, at which point it was again cooled in an ice bath before it was
carefully quenched with H,O, which caused gas evolution. The reaction mixture was

diluted to ~1L with H,O, and extracted with hexanes (3 times, with a total volume of
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reaction was stirred for 4 h, at which point it was
again cooled in an ice bath before it was carefully

w@@aabees Wi t h H20, whi ch caused gas evol uti onPCT/BEE2009/050188

reaction mxture was diluted to -1L with H20, and
extracted with hexanes (3 tinmes, with a total volune
of -11 WD 2009/ 105026 PCT/ SE2009/ 050188 -1L). The

z&gb rrﬁ@eior@&g@rurga WORS Bashashied xlem H{D WoH milZ@eh), and
00 nL each fllteredthrou te Pa per.

f(ff‘ﬁéeC% ﬁhrqugbﬁéef\mgefc dhe Bhteay @GO@C@HWW T@\mbfwn oil, witighrvas
Fied BYGiitd géi Yol bRy @)e|20%]ﬁt@m%9£1égn¥ aﬁf@rd ((S%@ Bromo-

t OAc/ hexanes) to afford

ind@tai‘ré'lz ~cfhy}-casbanyik aeid bbavl Qsteaé?f@ g)élﬁ% mmtés%&r) (86.9

304 . 5! e L OF G 9o 0.
AR O0. - Bog f RS SR - 0 o Biygd o7 8
2}&»474 #54(mAl 145 0fn(s, ZH), 7.15.(09 £ 8.4 HzH)H), 7.415 728 (mJEH).

Syn t %]I me%pg §ynthes1s o%gf(SSqu(ben@hydly??ll:ne-amglog:indan-z-yl]-ethyl—

¢arBAmb-achieenlayiedtsy. | dene- am no) -i ndan- 2-yl | - et hyl -
carbam c acid benzylester. \ / Bra 10 In an

oven-dried 1 L ree- necked fl ask egH
condenser oan ernonet er was o@
tri en eacet one§d| pgal I adi u

%lcyclohexalphosphlno 2',4 6" -trii ropyl bi phenyl
(2.038 g, 4.27 mmol) and tol uene ( m) to give a

%rzaﬂvmerﬁh?féd"lr E thrg—é"l?ecf«%sﬂgsf{ E(‘ﬂﬂpﬂ&i wlﬂ{raecoi’l\@e%sé? lélﬁ(9§ glef%(;rﬁkter was

for 20 mn and refluxed under N2 f m n.

W@Mlsmmzylmnmowbdlm@umﬂ))éb8$7 g,é léomnolw Sodl um

? S{K{ldhl%y}; B@Sgﬁn(&é Gy Fjé“r?lrlgo rgrééblgl?ﬁn 'so t |'on %@ﬁ and toluene

(16S)mlp ¢Cbgl®m) bioma amx @+cy IT)vs esHihg maqttbawa@plagerdjmezgplr 20 min
op d

ansd rgt"lux%% ]}H(%ZNS ?or gg md e )ofciwn so{u;ag as aﬂo?vgﬂ Q%{C}O?%%E@

Sdsdnnm nt- la;t@@dtullé% eppe d0mend) was aﬂakied ttdioped &y a™Na-purged (20

in ased and,t beca thic

B ronBb e et St St e S g e 85.50

imﬁol‘) ah @ kddesided l%ﬁzcﬂﬂiﬁlﬂdnﬁ am?ﬁ dlg::(hl@ oH0S ﬁlnwﬂl)Sln&dd@ﬁ ($(DmL)
ction t e ou e-tl

esieh SR R G TBE ForiPeHat s O by al e Pppure

vasmé hedk. @hd @M fladk tBAQbnthided MO BIIuiRNRA AL Gitlafdene (20

filtered through a |ayer of di atomaceous earth. The

Pl aag the gioge Wdfi%‘é‘é‘& reggtipp, threyjgh dhredoublegipped yeedipn dhe
fadton iR WA sfitrkd 413b&sneFoMa PO ARG allFREd BrBEIUE toom

S)- 5-
E%g’ézf’ffi‘hw%ﬁ“a@ﬁ dhrgwghiolyvar idigtopagepps earthy Thectlfergplieavas rinsed

| r
B BABR OIS 1R Vi DS 5 Dt RIS

omhgtyidor o0 dndapg3]ll-ghdrathamByasides zdesgsdr, was used in the
£ dBhe P AR RirlnBdRRmRaneh) - €t hy! - car bami ¢ aci d
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benzyl ester. Oo\ / o -IN H2N
[(S)-5-(benzhydryl i dene-am no)-indan-2-y1l]-ethyl -carba

wor@oaeiogs benzyl ester (crude from 5 the | ast BCERE200EHES0188

di ssolved in nmethanol (350 nL) in a 1 L round-bottoned
flask. Hydroxyl am ne hydrochloride (8.91 g, 128.25
mol ) and NaOAc (14.03 g, 171.00 nmmol) were added.
The rgsul tskdpdD SYPRBAH @%s\;\@sanﬁhbﬁmg-ﬁynm&marbamic acid
t enper ature overni ght. e suspension was filtered,
Begykasterf i [ trate was evaporated. The residue was
stirred in CH2C12 (200 nmL.) for 5 mn and filtered.
enfilter cake was<{(ipsed with CHCI2 (50 ni) and t

19 ltr vé%ﬁfat-i. The residue was purifie
si T i\ ml chr omat ogp&'Sh; (0- SO%ﬁjQ....(z}_
Et-QAc/ hexanes) /to afford H,N

( 5-am no-i ndan-2-yl)-ethyl -carbam c acid benzyl

ester (24.95 g, 80.38 nmol, 949% as a gol den-col ored
§)-5- (b YNR 10 ENMEi A)indd 2 11 Bdhy (L Larbahicacld blgzy Bl (crdd B
Rk M AH) 3..1%?1;@ o e T S A i e
the 4t StT&I)’*’,aS disspdveddn mghana (50 mal)gg a @, roppgf-botpnsd flegd, J
Iil?iéfr?xﬁgg%e ?;'ld?#}%%&l(d?én%&% gg 1(2?"62.‘51 ]M'r%ﬁl)e %g%%(é% d(uI!:._os g,?l %0 mmol)
Bomtafddadi ShaosultfrR)suspehsoy wed stirvicd ot- 16017 tahiteyedyro oBnight. The

LIRBEG 3 iy 1 LSS R b
390 Indt) éat 5 sinYiod HltgreC/The fiMercak WwadNidBi wﬁil (OHaCh (30 L) and the
fgfgrrgfe_eeggpeo(r:ﬁee&? T{‘lel: 2 ginl_le\‘é\@ilsﬁ é:ul:r]leltre% )g/? §iﬂ§aggoet1: lc’lcglI 2 c}(l)rfomam%raphy (0-30%

am no-1n arpam c aci
b€raylicxast)an affal.(89-Sggmihd-tndd82 2 miedthylicarb@hizGEil HeBH0 ester

o ut i ben | isofhjocyanate (19.64 g,
B eGP R ars B s i hac” atded srd the
imNEflrm_@ﬂMsl@ma% 3at.os @, J ﬂﬁﬂﬁﬂlﬁeﬂ 2f7pomIB7&, 4A), Szzg.(?,ﬁhﬂ Hz,
sultin i ght-bro S n s stijrre r1.
N b 3 s B0 BI T AL ShY Bt B33 s Hy 1L B2
(sSif, 683 gel = ¢ A3 1) 28097 1966 261)PCT/ SE2009/ 050188
eluted with 25% Et OAc/ hexanes). A sol ution of NBS

(21. 4[24]g Stepg _E@ldM))nt]iquis )-2-benzoylamino-6,7-dihydro-SH-
indeno[5,6-d]thiazol-6-yl)-ethyl-carbamic acid benzyl ester.HBr.
% ¢
Yo
1] N

0 O@

2

not isolated

F NS 3 dr_<::>
> < >_<F_<N:I::I::>MT> HBr
0

In a 2 L three-necked flask was charged a solution of ((S)-5-amino-indan-2-yl)-ethyl-
carbamic acid benzyl ester (36.26 g, 116.82 mmol) in CH,Cl, (300 mL). A solution of
benzoyl isothiocyanate (19.64 g, 120.33 mmol) in CH,Cl, (100 mL) was added and the
internal temperature increased from 17°C to 32°C. The resulting light-brownish solution

was stirred for 1.5 h. The completion of the reaction was confirmed by TLC (silica gel
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(700 nL.) was added over 10 m n. The tenperature
increased from19 Cto 25 C. The stirring was

w@oemwiteieed for an additional 30 min. CH3CN (50BCTER200%5650188

added, and the solution was evaporated to about 400
m.. CH3CN (400 nL) was added. The solid was 5
filtered, washed with CH3CN (200 nlL), and vacuumdried

Mbtel bvith2s %@tm@nle%b% golutmeofm (2@ qb Igsiu@aﬁ, rﬁ'ﬁléﬁ 91 Glﬁétlz
in CH2C12

788 gLy viagy a fid@ﬂ QYfPTdﬁ %sﬂ@\r@mm@ é!lcf%se&itftﬁu’@ I%isbwrﬁé °C T Fhe
Q?ﬁ@k&@&%ﬂﬂeh fM@ﬁ a&%ﬁbtﬂl %@&&ﬁg 6:59@1‘1 (SOEMB P AhdW@E and the

filtered, wash CH3 ( mL), and dried under
sehien ryas gV@pm@d to about 400 mL. CH;CN (400 mL) was added. The solid was

P RSB oty o s 9RO Sl
68 SEBd wn&)dlwsosf&%n @@, (660G It ) ySHANY 580 Iilg wab &ﬂdWFand the
%%'Y@nge’so 1016 was Sva%§t?{eé|z gboﬁ_{oo rﬂL 7(3—'1_%7]\! (%9& ml_% WI?—lISz agamdded

ndlhe {oid v@ls-lﬁlter@d 'A‘ﬂashedhlﬂfEI(ImN &) mLJ, @ dfitd undesvatuuib to give

&'ﬁgi%?\iioylfmjno %§ %g‘l}’% 5HJ1nﬁeIg> i‘%) tﬂ]fﬁolfeﬁigtmbcfa%b% acid

b8y edtor. HBB{35%, 6333ﬁnm$1/ udgad Slight yellow solid.

-6-eth 1 NO-6, 7-dj h r-H-iden
o SRS P BR Gk adleolih 217G B IR RIL 385 I T
mmﬁg(ﬂ 'Jl—ZS H NHM%i (sNHBr 7.9 - @46 , 5H)r we@r DQWW(STIF&dzH)
was ch drobrom c ac (330 n AcOd,
Fn6_3 (Sah%) TPk éoﬂﬁéﬁiﬂ $Hh4ifd & Sk h(d. H58 Hek lﬁﬁéK% b, 11,
fBy m xture was stlrred and ((R-2 20
benzoyl am no-6, 7-di hydr o- 5H-i ndeno[ 5, 6-d] t hi azol - 6-y %
et hylPSlcadtpc SH&MFW@MR) Sectlndamisgr6, T-dihydroySHapdeng(5,6-

mggol_\yaﬁ) BA088lide PR, esul ting suspension was stirred

room” temperature for 2 h. The reaction mxture was
evapor ated to abogt fl_o@ Et 20 (500 nL) S \as added,

and the solid was Waghed wj t hifge oy
(250 M) @@ henC 51 07 g (62. @mgﬁ N)f'z Her
- 6Nty i p?o 6'87- di hydr o- 5HNdefo[ 5, 6- d] t hi"azo

50yl) benzam de. 2HBr was obtained as an off-white

ﬁqloléﬂyun%ﬁfggﬂféd(ﬂ@m&&)nfe@hy&ot?rém(ctmld\](.% % {n g@OHZS Oﬁﬁh) and

{rigoptppylsilane {3 -‘(@Lwﬁuleﬂmsl) Hehe n1l¥4§1re Wasgg?”rfci andi(IQ 27 75
ﬁglzoﬁzhl)lmo % 76(‘ﬁh)(cﬁio SH- 1nden3g556 {Elnazl)l’%wlﬂeﬂg@ chrBamil '5!21(15)@112%[

qszer 'HjBr 254 5 g,mz 451nmpl) PiBs gddeq;i[hv\@sg 9 p@g@@@@ 'was st1rred at room

@érﬁﬁé&gg é ﬁsﬂgegrgaftly ﬁ'lx %\%'S_Ebaﬁ)gt}ﬁ I?(g%é)%t RTO mL. Et,0 (500 mL)

was added, and the sohd was ﬁltered washed with fresh EtZO (250 mL), and dried. 31.07
£ (62.23 mmol, 99.6%) of N-((R)-6-ethylamino-6,7-dihydro-5H-indeno[5,6-d]thiazol-2-
yl)-benzamide.2HBr was obtained as an oft-white solid.

'H NMR (DMSO-d6), 8: 1.24 (t, J =7.25 Hz, 3H), 3.05 — 3.10 (m, 2H), 3.14 — 3.20 (m,
2H), 3.39 —3.45 (m, 2H), 4.10 (p, J = 6.75 Hz, 1H), 7.57 (t,J = 7.75 Hz, 2H), 7.66 (d, ] =
7.5 Hz, 1H), 7.68 (s, 1H), 7.91 (s, 1H), 8.13 (d, J =7.75 Hz, 2H), 8.69 (s, br, 2H), 12.79 (s,
br, 1H, HBr)
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d]thi azole-2,6-diamine.2HBr. HS ::~ H2 HBr HH
2HBr G~ NN<\N NH2N-N N O A 2 L round-bottoned

WO b@shkosnxas charged with PCT/SE2009/050188

N-((R)-6-ethylam no-6, 7-di hydro-5H 5
i ndeno[ 5, 6-d] t hi azol -2-y1) - benzam de. 2HBr (31.0 g,
62.09 mml ) and 48% hydrobromc acid (500 nL) to give

a SUS[I@]nS'S% HTbﬁnth@s@sCJf'(RﬂNﬁb*Eéﬁ&% mh,m@édsﬁdmham 5 6-
refl ux ‘and a clear solution after 1.

eishiprode- ?sérﬂl%}ﬂmteﬁgﬁreactl on was confirmed by

di sappearasnce of starting material as nopitoged by

LCMS af f2HBt. The I ; &riBr
H% sulHee. The—resﬁ'\éaeqji\ﬁglg%a |Lﬁ)v
O3

dL) 10for 10 mn, filtered and vvashedvvi h
fresh CH3CN (250 nL). The product was dried _unde
Pdduipynd- éotwmﬁé fhagk ‘@asgCh(”@Sd mth ASR)-0-pthyamingr-6,7- dlhydro SH-

ﬁl&not‘g@ d]tﬁ%ﬂﬂ - ﬁ) gengéﬂﬁﬁgﬁﬁBls'(kl 0 g, 62.09 mmol) and 48% hydrobromic
i ndeno[ 5, 6-d] t Hi'azol e- 2, 6-di am né. 2HBr as” an off-white

agid (S0 MR { DVBORIB) Th@feaqwzsmwre Washeqted® rpfux @H)
%GCQIQ% a cl%ar%@lué Hl? ai;i:)é_bl 5 18- Tgélzom[?lﬁ;t)% o(f 'fﬂe re&lf%n W% gb%ﬁrmé’d b’§/8
@gappg_afgnce af s‘,tml(lg matgrlal as ]_IE)HB(H)ad bf’,LgMS(%ter @hr ofzeﬂux[ E]iq

Fifisgoper DM lobigPleduced prossyre. The residug ws stired in CHCN (1 L)

b} 1 G dillterea,, aiie chiashmd wath 8sIBCH; CINZAFONNE Y1 Che frddidt wasHBried
N-<\ N

BT el e Pl R e BB B b AT R B S-

ﬁﬁer@l%&ﬂ]iﬁ.io@&Zﬁ&haﬂmiﬁﬂiéﬂm éé_HBroff(\ﬂﬁtel&logd 137 12 mmol )

SN GRS e R AR R PR el Vel | VR 7Y

biir), 88l — 3383niN2HAG.O8apH {181, W), 7.394, ﬁ@) mml(s) 1153 7Ads e

over 10 mn, The precipitated solid was filtered and
W5 Rd WPt M0 (-600 n) until the pH of the washing

reache 6.Spep 1T nthe6ib bR 68LetIf 6UNERYdrdEHLHBh 5L Ve
30. 5;;]&1301) 1®nﬁol ﬂ(% of (Rl?d'r\r*(s* i hyl-6,7 2 -
dithipenles281diamimenc 5, 6- d] t hi azol e- 2, 6- di am ne as an
of f-white solid. lH NNR(DlVﬁO—d6) 6: 1.0Z

Hz, \m@ & 22887 (m 4K 2305 (gin—d lﬂs

T 0 =7 He, 11, 714(SN (21)
(s, 2H), 7.40 (4, 1H). -15 WD 2009/ 105026

IE;%E %%88—2)9%?5}%&2&@1( Eyggb:&o&)veg}z{g)l Nég%[z%léhhyﬁro SH-indenol[5,6-
Akt dHo RZD6-Gragsi - BB N ¢ SH3TTIRESHHS) in H,0 (800 mL) to give a light
yellow solution. The solution was filtered through a 1.0 um GMF-150 syringe filter. 2.5 N
aq NaOH (121 mL, 301.66 mmol) was added over 10 min. The precipitated solid was
filtered and washed with H,O (~600 mL) until the pH of the washing reached 6.5. The
solid was dried under vacuum to give 30.5 g (130.71 mmol, 95%) of (R)-N*6*-ethyl-6,7-
dihydro-5H-indeno[ 5,6-d]thiazole-2,6-diamine as an off-white solid.

'H NMR (DMSO-d6), 5: 1.02 (t, J = 7 Hz, 3H), 2.58 — 2.67 (m, 4H), 3.05 (dt, J = 6.5, 15.5
Hz, 2H), 3.51 (p, J =7 Hz, 1H), 7.14 (s, 1H), 7.21 (s, 2H), 7.40 (s, 1H).
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[69] Reaction Schene A was scal ed up approxi mately
ten-fold. The scaled-up reaction was carried out

w@eowplietokey t o the nmanner in which Reaction SchPOESEROMEES0188

carried 5 out above except for scale and the
following differences: [70] In the scaled up version
of the nethod in Step A the solvent was changed from

CH2Clgstt 0 E&ﬁﬁbw tsrchieeup R ?]-@I*ﬁaeﬁllyi ewﬁh,mresémﬁldeno[s 6-
|solat|on by addition of er and  subsequent

fjthipzode- ?sérﬂli‘ﬁ““te Iﬁlé“tbﬁ%?d uct. The scal ed up nethod
benef s ereQJHoB Rendnck w% scafelfly bMﬁla{@F_{f KA1 nﬁhg Bled-up

| ack of hal ogenated sol vents. R In the scal ed up
reedtion dvas carriggeut disilarlyitrdid ntahegar i w Wagew@pn Adcersawys agried

%lt‘%é\)e ex&éﬂ?fopg&ﬁoﬁﬁm%gomﬂ% Eﬁfekﬂcé@t ep C. Thus, the

['TattTon was omt conprom sing inmnne
for mit70]on In fhg anlddrupSteepsl cEtlmrmIetFOd in StdpeA shfaﬂownw)as changed

t hogl bydr ol
E%Pue ﬁCh t% ﬁ]e%nl'{ o&ﬂgzs&% %ucg 1sola aon I%y adﬁ1 10n OF Wateland
fubkdqeere diltofibn ofithd ptoldectt Ohasakd ul'i Elefhokiﬂaelaif € ﬂmm thcilextt oy

SR i AR o b5 Wik ane) 73] 11 ¢ he
scal gdijup él:irﬁlte hélitﬂer?e@ggeftfl%@ atWag get@ﬁmlliffitd&g%ll_.tgi C\m@?igﬁéaégmdo
%gqlﬁﬁﬁggn%@egﬁ?nedﬁﬁledl@@fé gﬁ‘%dﬁ%ﬁ%ﬂ{aﬂ%‘l TV§ ongiffed without

SHhEREARIng imWB JorhRfibiixed for 2 h and 3 L of solvent was
removed by distillation over 2 20 The dlstlllate

was ddl edn 8i¢ey hpprhk in thegealed up alewgé the pudehdgolpsjs product was

dikdolvedtl BRcARNAIIF ingdcHIbE T]Eér@ﬁ&é&w‘{\@% fiIRRGAIE qn@the toluene
second time to conplete the purification of the final

Blrtr@weltlﬁef{ tpagiliqarget ghaomaogrrly | (Get PO ol Spo)( Sluspe. pyd then

cS(I"’J%o/hHﬁn thod, the di-HBr salt (756.6 g) was
dIS ved'in 10 L of distilled water and filtered

t hrodgh dilathenerdesiowsmatbed: hurificahonsofiatpu® iwahadhéeycdbidedpending
f
At o AR CRON (R 13 NBIGRELE L OMETE L. Tne
@ispetnman mwenredingedfashk dndi3 Liofredvant Whs Winovéd Hyedistilatier gver 2 h.
ied .t ffard t r a
1§tq1§{é 0\¥3% gcl)'in(} E[bl/gf[[ 3&? s0|]£1§ éVr’?'E) lc@?egf.jeg ﬁq ﬁ?tgattlen gl‘(lj(y &r d tl"he
]pmcmed/as epeatdd AGEcodd ftinmi tb yor(iet theutifieatioR of the eﬁmlqnodms
neas d wth an [.3H -racl oprj.d 30, bj S 2
ot addh b b B ilon sBR LOPR R e RS Lo BB o
GiPY Q) wa§$if§£y>lveﬂl QneVe ﬁf dlg‘[ﬂieﬂ eadtck andiitceat thﬁ)gglﬂ distdn@atcous carth.
ripiprazole in our han don S, et
JE]FI.S ?Olﬁﬁé‘p}%ﬁﬁaﬂ%%ﬂéoﬂ“@%"dﬁ {9 EENM pelptiongind sfirggsl an
gliditfornient.| Slidaras cOM:ca Bl lﬁlItgmoﬁ B! Rashed 4 ﬁtnbmlﬂh Bistilled water,
menbr ane and cel | - based assays of dopam ne r ecept or

Y1ddghea yapgm drigetp gftnidiheotssyediapdist #agdld %?Put 82%.
Psychiatry, 31(2):348-56 (March 30, 2007); Epub -16 WO
2009/ 105026 PCT/ SE2009/ 050188 Cctober 27, 2006). This
hi ghl[73ht £xamela 3. neviftq ey Bocedirely a GTPyS assay to

' dent['76]y I;Dgi"ﬁnlty (Ki) to the D2 receptor was measured with an [*H]-raclopride
binding assay. D2 antagonism (ICsy) was measured with a GTPyS assay. The GTPyS
assay, however, failed to detect agonism of aripiprazole in our hands and others (Jordon S,
et. al., “Dopamine D2 receptor partial agonists display differential or contrasting
characteristics in membrane and cell-based assays of dopamine D2 receptor signaling,”

Prog Neuropsychopharmacol Biol Psychiatry, 31(2):348-56 (March 30, 2007); Epub
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partial agonists. Assays neasuring a nore downstream
| evel of cell signaling, such as CcAWMP and

we@ziovaewkd ul ar i npedance across a cell |ayer, PENSEZ009/050188

be nore sensitive to detect agonismto provide
reliable agonismof D2 partial agonists. Changes in

extracel lular 5 i npedance across a cell |ayer can be
6@@@& fz@ dzd@)s) arhqsefhlgmigﬁ{s i 1%1%%5; (qugﬁag Q1955 ARYy (OQ@@H D2
Key i nstrunent observed t hat data of Dy

ﬁ’f’@@ﬂlaéqnsstf’r r%%@ﬁswa@mgamy dowﬂp@m kvelpfaell signglipg such as
&@M?eﬂmfi E;chéﬂﬁ@ar ‘ﬁi%\éaaﬁ%%@%ss éAéetllha)le? sténdvt@Bé ﬁltofeos@nsnml{é detect

was used to neasure the agonli st activit
wmsmetp prRidggdmblstagonish of Ra pinialazaeseini Shangesia @tctracellular

Lat |
LIRS 185 al e B Gy R Ll et
whke a &sBlagsinstnunane IV @tservl:Chthvu datagof A¥srgynipts diomdher €PS[aFsEy

cCH(QIateid \R(I:eefll vlvf?h t%gs%qj chn {hre %{\ﬁ/heasgaa/éw% E A ta@ﬁtlg P pﬁlrlrl]S rt“:’b?wgs used

or were us ments and nmal nta
1onnédama thefagditst autlivtityro€ pareiali Dagoupp| Brendxédumiapdnign dfecrM

- gl ut am 0% FBS, an 0Q .9/ ml. Hygromycin. .. D2 .
b B B el RSay s ot Aol Y Fh S B s Bision
podeLndtscriptionlbSfik ageys3ind tagkopri de at the D2S
receptor was determ ned on nenbranes from
D2s-transfected CHO cells (Bmax 13 pnol/ng 20

protein). An assay ugﬁﬁt,aagga?@d@dedu&@ wel | gl ass fi ber
filter plate to retain radioligand bound g’é t he

recept Or . GRE-Kilrells stahly Gangleted mithdhy dopaming gessgrtor were used

ﬁﬁh@é;apkﬂlﬁ&ﬂtmdﬁhﬁﬁﬁme&fmmne5 Fip&dlﬁw A&itH8u ﬁ%@ieﬁﬂee it
uid scintillant to each well. Conpounds are

’é‘%‘w@h{t@@m? dP%IHEL. eng R 0areyl Hyegragydenet i ti on curve
analysis, resulting in calculated Ki values. 25 D2
Receptor in vitro Functional Assays [79] GIPyS assay
was performed subst #3tReseptor BindigsAysabed by Lazar eno.

(Laz no f3
onﬁZfﬁ Sﬁh%}l 111{)!10396?%%0@%%3@%@%% H- racloprlde a]t the D2S receptor
wmeamesd oletehmbogey ﬁnormm&ct:tahﬂerct@l@ﬂl@ gslllsj(Bﬁrax 23 pmpUiBY .

oni s I vid omMN n
}?rﬁgeﬁg R %say u%es ta %{da% 9(;‘)’ ou n%frgst i1y gﬁlterlﬁaag 1% rgtam ra(ﬁghg%}{d
Isduintby meeebe[)@ﬁ S]{et@ﬁagfﬂ isiderdinriged io ad@pCoune Bd:mtdhem platom
D2s ansf ect
Rt Mg ey ER P s b o st eyngsgee
@anﬁeq d@nhdiypotend i@ Eomptifién SeNSAnhiyVie, redu@ilanin cHl I MEBK i

ed. -17 WO 2009/ 105026 PCT/ SE2009/ 050188 [ 80]
1I‘qSuI ar dielectric spectroscopy (CDS) was used to

measure the agonist activity of partial D2 agonists
with a Cell Key instrunent. A Cell Key instrunment

measur es D2 Receptor in vitro Functional Assays

[79]  GTPyS assay was performed substantially as described by Lazareno.
(Lazareno, S., (1999) Measurement of agonist-stimulated [* 5S]—GTP\(S binding to cell
membranes. Methods in Molecular Biology 106: 231-245). Antagonist activity of
compounds was determined by the ability of test compounds to block dopamine-
stimulated [358]—GTPVS binding to cell membranes from D2s stably-transfected CHO
cells. This assay, however, is not very sensitive to agonist activity. Consequently,

another, more sensitive, technique was used.
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changes in extracellul ar inpedance across a cel

| ayer.

In this assay,

an increase in

i npedance

W@ pwgileioee dZi ec value) for this receptor indiPeErt/eB20891050188

agoni st effect.

response curve

anal ysi s,

Compounds 5 were evaluated for their
potency and efficacy/intrinsic activity using dose
resulting in EC50 and Emax

(cur vigort ORXl1YIRd di@@ctrlcSﬁﬁGﬂszl:@ﬂyt(E[ﬂﬁ wﬁ!‘@se@ & héHs@e the agonist

response elicited

he co

npounds was

det er mi ned by

byt
wEgEy pigpartind PR gaodds WEh akicBiRehiagteimase ety Csﬂléem@efﬂme@ameasures

Hahebs b

& gl

ancd a@t’ogsef@ell[l)«%/eﬁ REGd ds&yam 1@&9&'&:%{

downstream’ef fects nedi at ed

tmmd@@e (rositipe dficayedud) §0r|ﬂ@le recPder indigatgs pinfageniss géfedti ﬁ?empounds

WQI% %Vél?&f[%/

gener a

FRLEL PRafS b

ete

%d&@@ﬁ&%%ﬁ& .ag'_[[el/?ty glFlﬁé ggsglres.&ﬁnse curve

drialyals urasullorg ioiEC@ednH liinzwx (Dired tep) values. Sprecificos obipy celtlar
uﬁgsJ sC(P E:?m%gér/ té}]éfr%gt%%etﬁg %‘1??6’%1% Mfchdhave
A2 3)6211&ﬂ1]2&t81 witlpupM rBElGﬁrldEe:bsﬂbﬁt D2-specific antagonist that will block the

rePPO&ge e%gcneq t@/ d

Bl G B BT

637. 15 R
FERR A

Rl PG b Tippyhen

ROBPLunindfe ask9r Mk protocvles gerdidllly @e@fibed inrPeteat NEF.f al,

Orkpen ACTRED el

enanti o

SCIOTREYY

EEp ey, BBk Bmorosy for

Phugubiecoderag GT@Uuﬁled GPORaN VB ME Scrben F00)7, ABR1 2[R 12-91Epub

Resul ts St ereocheni ca

Amtagonlsm

In Vitro As
WiFé’hqlﬁ@@ﬁb%ﬁW&/l&%%QSah%zP%fH’ Tof the pKi (M (GTPyS)

(CDS)
Chi r al

| one stereocenter
Nz~ H2N-N |
21+1.6 3 d S 1 CH3Chiral RepligN |

I C50 (M Enmax
/ ,NHCRG6.83+0.31 6.15+0. 31
HS 7.04+0. 18

Formul a |

SH

<4. 928, 9 T%éQe‘gilts%weré&e\!é{?ec?&%/t}ﬂa%hg%%E’&Eé ﬁﬁﬁ@&%&ﬁf?&%

desi gnatl on

birmukd vpie diffigen(, GTPnS) of p@ms) agonism, to its enantiomer (C1) as well as

other structural analogs. The results are shown in Figure 1 and Table 1 (mean values +

St er eochem cal

tagonl Sm goni sm

Conmpound

SD).
Table 1
In Vitro Assay Results
Stereochemical Antagonism [Agonism
Compound designation of the pKi (M) (GTPyS) (CDS)
lone stereocenter pICsy (M) Emax
Formula I
s [ Chira
HN—G :©:>--|N
N HC> R 6.83 +0.31 6.15+0.31 21+1.6
3
Cl
CHSChiraI
HZN—(\Sm/_
N H S 7.04 +£0.18 <492+09 110+7.3
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10

| one stereocenter plC50 (M Enmax
9%9MNH H2N- R 6. 82+0. 11 6. 38+0. 01 NA*
w@hiowabs02¢ZN N | ~ rN R 6. 94+0. 04 6. 36+0. 04 NA*PCISE2009/050188
HZN~~ "N N \-cH3 R 7. 66+0. 20
Aripi prazole 9.17+0.49 8.09+0. 30 69+

C4 S /-CH3Chira
7.13+0. 08 NA*

C2 CH3Chira
ND ::::n C3 S\

S

1.1 Haloperidol 9.94+0.20 8.29 + 0.16 NA* NA*
Rl Speri done 8-/8+UgQﬂw&mﬂéﬁ@ﬂF/ NA™.  NOT| Agntdg¥fisth NAkésm
assay ddagloamd t he ag@&synadh bfhi{on pRXSD) . [ 826TPy) | (CDS)
addi tion, work was |Baagerdbdeitetne CDS assay pi@, (M) | Emax
denonstrabe that the D2 partilal agoni sm exhi bited| by
t he conpound of Forjnula | is gpecificallly bl ocked py
D2 ant agoni $t°facl|opri de, deronstrating D2- medi atjed
rﬁtNHe corpound of Fgrnula 5 I|. [83] Exanple .
% No-MiAro—assay experinental |t 882 Tfhbedd®i8st0.PBa] NA
Addi tional studies|in vivo supported thg
above-di scussed in|vitro effeqts suggesting this
conmpound for use ag an anti psychotic and
differenggating rt|fromits ($)- 10 enantiomer and
ot her structurally|simlar conpounds.
B tam ne-imduged hyperl ogonotor act|fivity (LMA) in
ﬁégﬁﬁzgigﬁﬂrat nodel [85] LMA was assessed in malge
Long Evans .S usiing a Ipar adi|gmo8hdt04 ncloideldd.04 NA*
habi t uati on phase f|lol | owed by [adm nistration of 1
ng/ kg D-anphetam ne. Animals -19 WD 2009/ 105026
PCT/ SE2009/ 050188 |were al lowgd to acclijmatize to fhe
tocti naa roanm far 1 lhaniyr hafarada hotr na winilannhoad AnAd
CCOotlUl Ilu IC:ZU”I 1 ] XL moul | WA | ] | VA | Ilu VVC1 UIIUU artu
H2N—<\S I”N/—CHS
N N—CH, R 7.66+020 | 7.13+0.08 | NA*
Aripiprazole 9.17+£0.49 8.09 £0.30 69+1.1
Haloperidol 9.94 +0.20 8.29+0.16 NA*
Risperidone 8.78 +0.50 7.98 +0.27 NA*

NA*: Not active in the assay (below the assay variation 3xSD).

[82]

In addition, work was done with the CDS assay to demonstrate that the D2

partial agonism exhibited by the compound of Formula I is specifically blocked by D2

antagonist raclopride, demonstrating D2-mediated response of the compound of Formula

L

[83]
[84]

Example 4. In vivo assay experimental test procedures.

Additional studies in vivo supported the above-discussed in vitro effects

suggesting this compound for use as an antipsychotic and differentiating it from its (S)-

enantiomer and other structurally similar compounds.

D-Amphetamine-induced hyperlocomotor activity (LMA) in habituated rat model

[85]

LMA was assessed in male Long Evans rats using a paradigm that included

a habituation phase followed by administration of 1 mg/kg D-amphetamine. Animals
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placed into activity chanbers. Thirty mnutes after
LMA neasurenents began, aninmals were briefly renoved,

wa amenomeeous! y dosed with vehicle or test dr uBCHS8E2009/050188

different doses (nol/kg), and returned to the
chanbers. After 30 m nutes, aninmals were again renoved
5 and dosed with vehicle or D anphetam ne at 1 ng/kg

{vSre Gl1dwedb a&dlinfaB L dHoThNGst Irasmlll forll Roli W for@6tih {Vtaaghed and
chanbers, LMA was assessed for 60 m nutes. | operi d

places ing ARy itelichaypopie dThimnmpey afierd My m@amm@wshegan ammals
@Q@bﬁkﬁ)? 1%51%%&'— §u‘tmlﬁh'$0%§‘ly ggsfe@ R&ﬁthQ’e]%@E he ¥e§trﬂrﬁ‘§at different doses

Stati stical ana YSI'S was de of total ance‘
(ol ste ehdattuened B thaphebers rzPefteaéIOnanEQSr iy s worsiaggin removed

APROR TR BBl SYELR S FRBGRPLATA o
mmtps@wﬂveltsj N Al emdissessed éaréﬂsmhutcﬁ‘ Halgperiddl €0.¢ mgﬂcgﬂifd;olved

69 was su%cutaneouslg ‘?%’rﬂ?sﬁt:% l%e 1%8tte ¥ or(a Mzéjmsl} E?mne g§tat1sﬂcal

1’s’assa
mamsrs fwtak ngdé hfetotabd;etnmdrawaed/after D- i]ﬂahafahm@@ﬂmtmndn usSee

. 2
BRO3 SR BRYS B b 8 e APt oo RSt s
Medibar@drghet am ne hyper | oconotion in habituated rats.
Condi d jd i 7
Val e 1B6ng AEGRMENGE Sohit g PRt o bt papanbd of Eora 1 was
RRACH He@cHieA®IED 3 gmoBkd Mlischs sl Udstv £ (GaYED m LQUIIRY further

presentation of an auditory and visual stjnulus in
BPating the obgyrved dr yradl4 ApEeinign apd eerd pratekoti Righes 2a

§1ao®rshof e @retad the ORISR FSIANST £RANSHDHEM & orp- t O
80 trials. If shock was delivered, aninals always had

spRhetsppet ppailepmoBoiadabisiaicdgatshock by traversing to
the opposite side of the cage. Drug was adm ni stered
(via s.c. or p.o. route) 60 mn prior to testing and
t he per cent agenditioned ayoidange ydsperdinhCcAR)ssayavoi ded

and [ ijgﬁ\? ERGOLA8, ere Fi %19%{ t%%ra@&se tél?lin 0%%051@@916%?3

show e conpoun or mul
simdplaﬂrsauﬁtlv eagecfmmpleﬁntaamd off mu&wnfhmuapsiymﬂm inogler to

?cl deTl Regﬁi g%cﬂ §o R3S It If %%ﬁog aEF 1ly%g's\\éN1é>§1 e@g\g‘[eé Dg L to

ag onr < npoun
801 tmdhq df aira)t:k pvsydﬂmeneé, aammaimdlwamdmh theapporaagy tce«d;cd:ws the shock

ance Wi t.ho m)t 0 al r.ne
B iR TR TRk e Bt BB Db PRy TR b d R e Srh e
mrfﬁam ailid préor ecoﬁnmgmgd l(Ké paﬁgnthg’eﬁ)f(hﬁd]ﬁlh vancthl @ﬁg&ﬁ\h@twgsﬁed and
such as 30 oper i n ripjprazole exhibite
FEERSA Waﬁ{f’é‘(?ﬁgﬁ% lg‘ffﬁ%fﬁg ﬁb,gﬁ 3@3996@)‘7 aati‘ Frs the foppgpund of Formula
Dﬁ&ﬁﬂ)arat%%ﬂmﬁ&ﬂiﬂ@i ngl Wo&n&en §1ﬁip9§=‘dhbt\{c@ conpounds  of
rmula | and the results gqut that the

partl [8§] Dérha&éﬁ M0 SROPHEAOANYID qtl@%&%ﬂ%ﬁselaﬁts) The

EIRALANB HormulAT iwll PIERAOE B Rk SRERYINoRE 18-alBERY (as measured by
i mpai rment, nost likely due to its non-D2

Plegk idsnesy methputaratermpaigaent (3 nopmrabiposhedsaemes) up to 100
P&JW}%%%%&%% an%ﬁaratlve compound C3 and the other antipsychotics, such as

haloperidol, and aripiprazole exhibited motor impairment though effective in the animal
model. When comparing the D2 selective compounds of Formula I and C3, the results
suggest that the partial D2 agonism of Formula I mitigated motor impairment.
Aripiprazole also exhibited motor impairment, most likely due to its non-D2

pharmacological activities.
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Cat al epsy assay [89] CF-1 male mce or Sprague Daw ey
rats are dosed (via i.p., p.o. or s.c. route) wth a

wo e@b/1evrpound at given concentrati ons or a vePCTBE2009/050188

For the positive control, 5 one group of mce is

al wvays dosed wth 2 ng/kg of hal operidol s.c. At 60

mn. and 4 hr. after dosing, the experinenter gently

pl aces both forepaws of each animal on a nmetal bar (4

mmin dianeter) that is fixed horizontally 5 cm above

the test floor. The | en§arRlgBYAISAE (in seconds)

duri V\,hl

par padt tian (o S Pnl DAfLp Tt e anBu{ @ gy oo

wute) pith adby epmpeundat giVWOhgem@ﬂ@é Qbﬁfl'd@ICkR@thP Qosam\@ cmtrol,

ﬁég &%So%%lgesls gﬁ% SE&] ﬁﬁ)mgf/% (ff%@ﬁ) gﬂﬂ)?g%gﬁ[t%‘dgnin.[a%gh hr.
a conmmon ect elieved to be

orer ﬂeﬂimgﬂe@xpefrmmen@o g@lﬂymmoaldfoaﬂlmvp sty@hlotnimsl on a metal bar

&qm% i ?%Xlete tﬁlat ‘i:ﬁofn IdElOl?ZOH a!] %%{S‘lt a%rl Zt%gteg‘yﬂonysﬁ% le%égl of time

Of post ure an
@i seanmcmiﬂurmgdﬂilcht clpmedtic mﬁau&kihsn‘ﬁs fireiticeh lﬁ@‘epamgﬁad pd)sytlon is

SRSt Calr 0. TPy LR iR o i P psongs- Res e

bxipedssbene enchiiy (et ot &ach Uedgewp. cat al epsy in rats and

m ce. The ound of

cat al [3?>]sy E&%?%T‘gﬁ%?n %ﬁiec%fteﬁ‘p[’%@ﬂﬁg‘@% ate rome
Mbgbed atthfcholiROs@alkhitis 4 eaditiod cﬁefrﬁd‘[@r%& bj/ Hluw&ﬁr kiMAit@ras
CAR assays. C3 exhi bi t ed catal epsy when it

‘éfalh?%ﬁl%wf BERtuE anhis HEAd/R gn AHMA le% el Wédwttah@g%a pdgigidity

spegesthuhRAEP aHE]o@érlch? 3%9&'1 8iMpSYf chofr @DMtﬁ'%dmst with high risk
whi ¢

m ti gates cat al epsy in turn, suggT s EPS as
N iS, ingiflepge mzmtlalﬁﬁ 1@@0%¢@Wlepﬁomrfét§ ang i Theremppsledt
F BﬁlaqF?ﬁXS 1§§§1ﬁ§(ﬁr ca%fl&Js?ﬁHaﬁ of‘ﬁfﬂ%)ﬁp[tg 1-(1)0 ﬁﬁﬁolﬂégsﬁHalslﬁQher than

ove, yper rolactinema is a side effect hat can
thb@ethaxé@dﬁ@t ioady nigytha duMlA ps CABtassaps. oF 3 exhitatad afg@inwss't\@en lt was

%] 1ﬁ9{3}ed§1§§0 ﬁglrﬂgqh il t"['hg ﬂ%fse %lg%é%%QQtQRA‘[ ?Lﬁialtlﬁb agonism of

uman su Jec sults in arge reductions in

ExvroiuhldthgfitmtaéepB)n whiiahoi tidnypiggest| ERStas et &)gs. 4acind Ab show
ni st s risperidone, can lead to a

Fmﬂ% %ﬁ% eva éﬁdq%¥a“?olact|n in blood of rodent and

man. In hunans use of | ess potent antagonists such

as cl ozapi ne or quetlapﬁpeﬁresults in small, transient

increases in prolactin AL ASReral |y do not have

si gnipijcams didcuRedCaove, ﬂipp@prolaéﬁh‘ﬁnﬁdl Blarsafeictfbct @at tdiebe

rt| 30. agqni st ari razolele ds to a smalJ | .
‘gg’é‘OWng ‘6‘866“6%‘? gflcg? ANREODiS Pﬁ?m{?ﬁ‘t ‘fimgﬁ‘éﬁ“}"n of D2

ﬁjg%ﬁfs@acs Burh&h $WBRcts RGN 1drfEredpivhEinprdlatk 1QtIs i 1n blood

correl atjon between the rat and hupnan, seen _in our

{haiprpsolagitemip) Prient D2anieomigs. spehiensrispasidons: sanleqd tqgilarge

aenvibneestolabiat in bR d bofodBkt @h@fkh Nin RSRAY, ukSofdts bbehty
predictive of the effect in humans. Neverthel ess, the

ﬁ%wylsmgchrqa loERpineay SIBeHPINR Aot ity B EmalkgFaRtipRy icrepses in prolactin

HRERGER ‘219 BOMnd §1619ﬁc29ﬁ Qllnﬁ@atl ke € VA&l rSindsRatloflof thicPhrid0
SR P S

agonist aripiprazole leads to a small i 1ncrease in blood prolactin in the rat but a small
decrease in man. Due to the apparent lack of correlation between the rat and human, seen
in our hands and in the literature, the inventors are not convinced that the rat prolactin
assay is entirely predictive of the effect in humans. Nevertheless, the assay was run to

assess the effect Formula I and reference compounds on prolactin levels in rat.
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[92] Mal e Sprague Dawl ey rats were subcutaneously
adm ni stered with vehicle or test conpounds. Trunk

whb@odoiwas col | ect ed one-hour post dose and plBGIEE2009/050188

eval uated by an ELI SA assay to determ ne prolactin
l evels. [93] In our tests, all conpounds tested had
significant effects on rat plasma 5 prolactin |evels.
R SpgbhajdoRg ¥Rsa I\%Eq)malra@%%@ubcamebu% zﬂﬁm@@éﬁeﬁ‘(ﬁ@ﬂv@hlcle
ef f ect Ievel t dose of 0.2
preTt cegPindpd) mn&@h@déz@ﬁﬁﬂiegw ang- bwrr@pﬁée%s@ad plaging gsiluated
BYRPERSAl ARG ek R oblliscdgse vas therefore used as
a positive control across experinments. A NOEL of 2.2
anI / [R@)l vvélsmdé@SéSr pil pasapounds tastéddiad sieaicent clesthren wt plasnaed
NOR o I

g‘er he clglﬁl%ma %eﬁgasgﬁg?qﬁsgg e t0 expgé |O&H%H?§B ffg%]level

Qi Oé 097 ubel/kg.ritnalosorf 00X uimdl&gatipetidine admmﬁstlgummrb@ned

Chy SRR RLRanTth s varhechls B P hA Rl sonpetagros

Bepedinerds. ANOEL (of 4. 210> 1y Sv)as vasnackdeor aipgnedole. Vahuid hafl a

I ough o di soIv t he

SBHERES e B SN URD o o G P odmafy o1t
beotimbus.yl ether was added. This solution was lightly
covered and allowed to slowy evaporate. This
afforded crystals that were utilized in the single
crystiad] xxampRi Rl Y& tsmin&idnost tRE SbsbR@CE @ fighFitidh 3F Sompound
wer e obtained and used "as is". The diffraction data
Nefremydd L-ect ed on the 20 OXFORD Xcal i bur 3
di f f rjagt onBta@bmpk of AHONHRRKNS, Mhy@es:smmaen@[s% a nﬁazole 2,6-

cryst aI structure was solved and refined with

dpEingfea Kgmgrhvas addedagpall voheneefiracthagok rﬁxmomﬁle Wraéwés
ér?n ?Qfgto%lsggllv?yﬂe erﬁ{ﬂL: eAf ag& g&ﬁ%ﬁﬁ%quﬁ%ﬁm%ﬂﬁ n‘?&:‘ﬂfy‘lJ Fetrzu&ﬁyl cther

I nenment or COI’TpOUﬂd 0 For rfu Enpi ri cal

oy added Thipsolt®Hn NBs S&hﬂm@p@"pthmsﬂrﬂow%(ozjow eaRo@lce Aidish

BP0 BBl A, DOy BBES, B1 P

@Pstalp wereobBulnkd @RJ uskd (‘B is. gide dcffmct@ﬁ dﬁt?M@( ol]A:tyd en 19O,
%k?@% }%ca:h%ur%? f%)act’é\r:r)’let%r af]f J ohDeIQ kgng Iﬁn‘l"\%rs ty, %ge) cr};s'tgf gt‘l"ucture
was solved and refined with the SHELXTL software package. The data is shown in
Tables 2 and 3 below.

Table 2

Crystal data and structure refinement for compound of Formula I
Empirical formula CI2HI5S N3 S1
Temperature 293(2) K
Wavelength 0.71073 A
Crystal system Orthorhombic
Space group P2(1)2(1)2(1)
Unit cell dimensions a=6.95782) A o =90°

b =7.3442(2) A B =90°
c=2567496) A y=90°.

Volume 1311.97(6) A3
Z 4

Density (calculated) 1.364 Mg/m3
Absorption coefficient 0.246 mm-1
F(000) 576
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Absorption coefficient 0.246 nm-1 F(000) 576 -22 WO

2009/ 105026 PCT/ SE2009/ 050188 Crystal size ? x ? x ?
won®9/Thwe@ range for data collected 4.03 to 29PGHSE200E050188

ranges -9<=h<=8, -9<=k<=9, -34<=|<=34 Reflections

col l ected 15365 | ndependent reflections 3396 [Rint =

0.03811 Conpleteness to theta = 29.54 94.7 %

é\g,ggfgiel on correctl on none Re t7| NeTE, n3rret hod

\.IUC[I TS Urll

hcsa range fpaﬁasa; ST e m,\ﬂbﬂm Tt o P

%]ianﬁsl ndi ces r ] 5’),c| ma_| L1 %q“:‘f’lgzgl—?\lf_;k;ﬁ=§;'é@ =[<=34

IO g oy

Reflestians cpllectidi cos al | dat a) RIS050 05833 wR2 = 01348

Indepspilenbredletions ur e par anet er | @3RN A Q84} i ¢ f

pempletspess gheta T285%° and - 0. 47848%.-3 Table 3 Bond

Absogptiog cpidctiamd angl es [] f or neenpound of Fornmul a |

Riifidinet BOB(B) C1- N2 1. 343( 3Full-Bladrix [8fsliqubred 9R 3)

Brtta Wiesthaiid #patametbds 2) - A 35) 1. 53%d¢¥)o / 1682) - A1 0)

GobtihBdsHr-fitbh #) - U 4) 1.384(3) [16h¢) - U 8) 1.398(3)

FAUR SR R ARI) () ~CUO) rES308) wRELRISHE 3)

iR (alidafl” X 1) T 545 TR (Phsed WRES 0. 1548~ X9)

bSO structure parameter 0.011 1)
Largest diff. peak and hole 1.027 and -0.476 ¢.A-3
Table 3
Bond lengths [A] and angles [°] for compound of Formula I
C()-N(1) 1.306(3)
C()-N@2) 1.343(3)
C)-S1) 1.755(3)
C2)-N(1) 1.394(3)
C(2)-C(3) 1.396(4)
C(2)-C(10) 1.416(3)
C(3)-C4) 1.384(3)
C(4)-C(8) 1.398(3)
C(4)-C(5) 1.510(4)
C(5)-C(6) 1.539(3)
C(6)-N(3) 1.471(3)
C(6)-C(7) 1.545(4)
C(N)-C(®) 1.508(3)
C(8)-C(9) 1.388(3)
C(9)-C(10) 1.388(3)
C(10)-S(1) 1.740(2)
C(11)-N(3) 1.475(4)
C(1)-C(12) 1.511(4)
N(1)-C(1)-N(2) 125.6(2)
N(D-C(1)-S(1) 116.10(19)
N(2)-C(1)-S(1) 118.3(2)
N(1)-C(2)-C(3) 125.4(2)
N(1)-C(2)-C(10) 115.1(2)
C(3)-C(2)-C(10) 119.5(2)
C(4)-C(3)-C(2) 118.3(2)
C(3)-C(4)-C(8) 121.5(2)
C(3)-C(4)-C(5) 128.2(2)
C(8)-C(4)-C(5) 110.2(2)
C(4)-C(5)-C(6) 103.0(2)
N(3)-C(6)-C(5) 113.6(2)
N(@3)-C(6)-C(7) 111.7(2)

_23 -



C9- C10 1.388(3)

C(10)-S(1) 1.740(2)

Cl1-N3 1.4754

C(11)-0C(12) 1.511(4) Ni-Cl-N2 125.6(2) Ni-Cl- Sl
wa1®910020) N2-Cl-S1 118.3(2) NI1-C2-C3 125. 4¢Q)/SE2009/050188

NL- C2- C10 115.1(2) C3-C2-Cl0 119.5(2) O(4)-C(3)-(2)

118.3(2) C(3)-C(4)-C(8) 121.5(2) O(3)-C(4)-C(5)

128.2(2) (C(8)-C(4)-C(5) 110.2(2) C(4)-5)-C6)

T03.0(2) B o&B) - CO(5) TI376(2) N(3)~ GohhA /)

TIT.7(2) Crsd & (YR @y097 T05026 'PCTT SEZ0097 49485

ST OO Tl Lt #(2) A8 - 77— (O) {654 2)

ot s ot S ORDLBRC) 5 ST e an o) L AGRANL o

S 41 & 87T Lty T 2) - €9-Cro 31T 33y (09~ Clo-C2

10025 1€ML B107110 gy 1 wi-co a2 0y °

CLB) - N( NCE-CN D (2)  C{10)-S(1)-C(1 \122»3{2@9( 12)

Thp nhinQﬁg)SCE]:QMS(HHr .'-lfl on nf

f hp rml pr‘ulllzg 5Qd)

est abl i sHe@-6(WS{(Hg t he anot

ml ous di spek®®i28d®) of t he

S atom i NOH1hofdahl e. The |

(R) - i some€(1)-N1)-C(2) 110.4(2)
C(6)-N(3)-C(11) 112.1(2)
C(10)-S(1)-C(1) 89.09(12)

The absolute configuration of the molecule was established by using the anomalous

dispersions of the S atom in the molecule. The molecule was found to be (R)-isomer

(Absolute structure parameter is 0.01(11)). See Figure 5.
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(Absol ute structure parameter is 0.01(11)). See Figure

5. 5 -24 WD 2009/ 105026 PCT/ SE2009/ 050188 [ 96]
weEx@oph®26. Al ternative synthesis of PCT/SE2009/050188

(R -N*6*-et hyl -6, 7-di hydro- SH i ndeno

[5, 6-d]thiazol e-2,6-diamne. [97] The foll ow ng Schene

Billustrates an alternative nethod used to

synt 9§|| Z@xamlple6 Alternative synthesis of (R)-N*6*-ethyl-6,7-dihydro-SH-

(R - 7-di hydr o SHi ndeno[ 5, 6- d]'t hi azol e- 2,
@ﬂam%ﬁ%thlazsle@eﬁéwm@ Et OAc, Et3N O Hz, Pd/C, 0 AczO
- 00&!97]H3 Thd fdﬂo@'ﬁ% Sgﬁ|er§e ﬁ)%ﬁmmei H?d}!ém %%?d lasecé EIFCI\‘Tﬁ
gynthiepirg )RV ﬁé*Nle 6 7ﬂldlimdrwéld}m®nw5uﬁ dithiazgeBpadippme) / \
H2ZN_ | / H CH3 HzN~ / H C§l§7e h| raI chromatography
H2ZN-N j / """ "N-~-CH3 HzN-, , ~I nH- ~CH3

EtOAc, BN Hy, Pd/C, Q
A0 )k cmon B
o N7 e
NHgtcr T N 3
O,N H,N

CH,OH,
0

OAN:C:S
1 )k
S )I\ NaOMe,
)]\ N© CH; L CHOH J\
LN N
H

NBS,
TFA, MsOH
S j)\ THF, S
BH;e DMS RS
HZN—<\ N ey ——— HzN{\ mg CHj;
N i N
chiral
chromatography
S N S S
HzN_<\ "I""E CH; - HZN{\ "'""E CH;
N N
pure crude

This synthesis was carried out as follows.

[98] Step A. Synthesis of N-(2,3-dihydro-5-nitro-1H-inden-2-yl)acetamide.

0
EtOAc, Et;N, )]\
ACZO
NHCF T /©E>\M1§ CH;
O,N

[99] 2-Amino-5-nitroindane-HCI (33 kg, 160 moles), ethyl acetate (240 kg,
2270 moles), and triethylamine (31 kg, 310 moles) were charged to reactor at 18-25°C.
The resulting mixture was stirred at this temperature range for >15 minutes. Acetic

anhydride (18 kg, 180 moles) was dissolved in ethyl acetate (60 kg, 680 moles), and then
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pure crude This synthesis was carried out as foll ows.
[98] Step A Synthesis of

WOR(2/1@026 hydr o- 5-ni tro-1 H i nden- 2-yl ) acet am dBCT/SER009/050188

Et OAc, Et3N, AC O NH3+Cd - 0. )-" HCH2 | 3 (QZN QzZN

10 [99] 2- Ami no-5-nitroi ndane-HC1(33 kg, 160 nol es),
ethyl acetate (240 kg, 2270 noles), and triethylam ne
c3dd #69ne %momle@%ermﬁ Le>ANAMIRY afl &- 10@@0 APervidrd, 18 BREare was

The resultin ure was stirred at t |stenE,erature
ythed dorrgp n%lwe%ﬁtﬁ&ﬁ@s(? Mg Bt sappleatpnealecird fpnaga 180
nmol e

o] o 00E PSSR G Y REELED Rk Phlrkfiia i deacior. The
doswd wasstirted feredétnainutevasrl 830 er Thycpgohtorgas th¢mtytned offtfor >15

AR 0 SENB S B o
émt@pgj Ethy[ 40 0jc Rsdomwgbstidjeddié atlabagtt 78T C @ﬁvatkmph@l@(mressure

eactor u
RSy PIRE 96 le? obFed TGS (12 MU b W8S dosea
d)\hae A peritdrod d2 dbdirs BoF0- 226, The pliodukit emnéd)toq)kécmﬂatehhn(psh ases
o se e.l owe eous phase .was re ed and .
e RSl Sl S S B R P LB V@ Wriod of
abhdtir t&Mﬁ@daﬁttﬁaﬁq&hen @ >P0 essikse Thel Bﬁyls‘rhl saspeasion®aofiltered

e idussdt gy S 21 ERinaal BP0us PGS rEioso Hchoi g uor

ﬂﬁsﬂ@%ﬁ&ul%@ﬁi&% th@ rRICRE il dedfrBu Rl ARG, TheWReicabRIdNctWhasn
the dosjng started. The crystal suspension was cool ed
BReed With 8pRtags oY kgl@mﬁ“}f’lﬁ%u F'hg sulgnpyeduch yas ¢rigdin a vacuum

84y &y Qe 69C. assgniplerw&s%necmeaﬂ@f ¥ 86 ofSHPIRE RSINEk fb@&mdual
iltered in a centrif g There were still |unp

?S’rl‘(?éh chejpegduct wastaeked dmhas fimn@somﬂr@uhist%agllmqwﬁ salmlgd for
Afatysd f&%tﬁto?@lz hag ‘éf{n%dﬁc%ag ﬁé‘iﬁie%ﬂé}f&ﬁiyl dgn,t rifuged

agai n. The I'tered product washed wi t h hept anes
(57 H@)01]5$©Bpribl Syithesisod N‘@sﬁ:ﬂlﬁlm@ prddunrimefiras onlylfhierica3-

Yﬁquggqngpg%t&lggr at 65C. A sanple was collected

ter rying to check for residual 15
sol vent. The progyct was gack din fiber druns with

doubl e PR-bag |i and d for _yanal ysi i1 A total
of 62.4{ ggmp warl—sol ated yﬁg‘m[ml]
H

St ep ggnthesis of .
N-(ﬁ 3 di hydr o- 5- (phenyl net hanoRryl t hi our ea- 3-
yl)-1Hinden-2-yl)acetam de. O CH30H, CHLO1,

O

@iN:C:S
Y
(0]
0 N )]\
~ LD
H
N N
H H

[102] N-(2,3-dihydro-5-nitro-1H-inden-2-yl)acetamide (31 kg, 140.6 moles) and

methanol (380 L, 9943 moles) were charged to a reactor and stirred for >15 minutes at 25-
30°C until the N-(2,3-dihydro-5-nitro-1H-inden-2-yl)acetamide dissolved. The resulting
solution was transferred to a second reactor containing 3% Pd/C catalyst (2.5 kg). After

rinsing the transfer pipe with methanol (31 L, 764 moles), the reduction reaction was
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Hy Pd/C\ ~> HHCH3 ~ NCH3 / OZN [H2N CH3OH, O
N=C=S O OS NCH3 OkNHH20 [102] N(2,3

WO eliobgreRoes 5 -nitro- | Hinden-2-yl)acetam de (BAT/KER009/050188

140.6 nol es) and nethanol (380 L, 9943 noles) were
charged to a reactor and stirred for >15 m nutes at
25- 30C until the N-(2,3 -dihydro-5 -nitro- |
fﬂitia&q%@'i@créa!iln% ARGL AN A tHeISRMEA  tchiRrdiGe Bt 20-8® C and
solution was transferred to a second reactor .
RrewsHER] of B g BYeredy il crmasnigte. Thess creghitionamery contifygd jupig the
MRioh InPE: W drdkeABARGAPI 1 st RV ES) . the
1ofich BRI Ton il W kAT N BRRK Sl b ddch RV G2) . Lhe
PCT/ SE980Jhos0algs wap fitered péd Thy/fiktaiavae aveshegd withencthanol, which,

Aty BBuled e Ml e, BedARRAHBOHDSe 2 Ay Pnotes)
Tiretben doedlover o psriadent @3¢ onirtutay ae 88-307C. | The igkass @otaiiter omtaining
e onsumnm.ng hydr , e col l.ected for
B BPDE NS A G ML P oo R TPL P R RGP Flul o
fvid ddded wabe naasdre d hewdshilting tolivaine was wiivreelfor 1-3 hours b20A30°C,

t dtathe filt d.m xt : .
R offordts Ry el T deg by ansfyal- Mo
depagionwas filerptih 0chtofugad. Mhatit@sd plodddwadd@ashE & ith

| ass cont aiper contai ning.. the benzylisothi ocyanate
g\]ﬁ anql %‘slg[d a’x%? P}ﬁ’leﬁ)etnﬁ’ﬁﬁ‘&the? giqyor aigyaﬁﬁ’mgelgl)u}(fq‘%ﬂf’ E!‘ﬁ?arﬁseﬁ
tur n,[164]s Stepr@SSAAGTH dfa-RhRethddd-DB-dihkaee BSidtén-69
m xture was stirred for 1-2 hours at 20-30C, which

Wthiguse a crystal suspension. A sanple was coll ected
for analysis. The crystial 10 suspension was filtered

via cent i f ugdiN-en, Tplb\fi | t enadiepr oducty wa
Wi t h rre/dman N 758 ol €8P The he

wasghi nfj | "quid were discarded. [dAQ4]"xStep C

hesi s of 1-(2-acetam do-2, 3-di hydro- 1#k i nden- 6-
yl)thiourea, Oo Os Naonme Su H CH3 CH30H H CH3

[105] N-(2,3-dihydro-5-(phenylmethanonylthiourea-3-yl)-1H-inden-2-

ylyacetamide (53 kg, 123.1 moles) and methanol (436 L, 10772 moles) were charged to a

reactor and stirred for >30 minutes at 25-35°C. Thirty percent sodium methoxide
(NaOMe, 25 kg, 141.5 moles) in methanol and additional methanol (10 kg, 313.1 moles)
was then charged. The resulting solution was stirred for >30 minutes at 25-35°C. A
sample was collected for analysis.

[106] Process grade 1 water (220 L, 12222 moles) was charged to the reactor at
10-35°C. Methanol was then distilled off under vacuum at < 50°C until the desired volume
was collected (520 L). Process grade 1 water (90 L, 5015 moles) and acetic acid (1.5 kg,
16.7 moles) were charged to achieve a pH of 7-9. The resulting mixture was then stirred
for >30 minutes at 25-35°C. The resulting crystal suspension was filtered via
centrifugation. The filtered product was washed with process grade 1 water (90 L, 5015.3
moles). The mother liquor and washing liquid were discarded. The product was dried
using a vacuum tumble dryer at 70°C until LOD < 1.0%. The product was packed in fiber
drums with double PE-bag liner and sampled for analysis. A total amount of 62.4 kg of
dry product was isolated after drying.
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HHHZN HN 15 [ 105]
N- (2, 3-di hydr o- 5- (phenyl net hanonyl t hi ourea-3-y1)-1H1in

wa@lewo/20509¢ ) acet anmi de (53 kg, 123.1 nol es) and P&EL/BERV0Y/050188

(436 L, 10772 noles) were charged to a reactor and
stirred for >30 mnutes at 25-35C. Thirty percent
sodi um net hoxi de (NaOwe, 25 kg, 141.5 noles) in

et hgne}) @&q) @dﬁyﬂth&ﬁwf ztmﬁlhmojce&yia%lh% 73diRydroSH-es)

was then ch arg . The resulting solution was stirred
s at

ngenol36-dithinzo 25-35C. A 20 sanple was col | ected

for anal yS|s [1 Process grade 1 water (220 L, o
12222 as %\ar ged tr@BcS reactor 3 :

Met fjano delgN 50CcH;

Tlskg A0 red volume was coll ected "-
Procegs grade 1 water (90 L, 5015 nol es) and acetl c

aa I df[(lgslg Tkgﬁoroi&ena lacfr@ (a8 s, &. 1@hlad1@9eﬁa§ €haiebi lueaég 5;1
(0] er utlng m xt ure vvast en stirre
slfet@%aﬁ%féﬁeéév@tatg@l?%@e Pr#Rs: FeELHFETdRROE PYyF R stirrer, N2

hUS RANS5ER1 ¥RBpihd flhgsie ¢hé/trﬁ1uofb@&b&16 lafit 9AL t&Vled t6N€-15°C while
filtered product was washed with process grade 1 water

foong. | Aty srdgl-Grasietaido- I Raliygtcn E- mqeaﬁ@frl)ﬂawa%fa% g hig -3
bR Py YeaBe AR F 25 ¢ dﬁﬁilutepaﬁocp f&@éﬂ%ﬁbﬂ@ﬁg e t&q})eré{ﬁﬂe%g tid

vacuum tunbl e dryer at Cuntil

proeaet 1 1\7\)5\55C1d“a@k%1§ splforfig ayed (“Wpﬁh’iﬂ%& thdbﬁlblmele@Evag agdded
{?!'ePQ?-n%g% gé&%‘ oot A t@\ﬂﬂ@elréfﬁle%ft 1>9t ?e'wa% f‘l"zecPfs g§c4
go

uct I sol ate
WD @’QNilﬁ@@Q@lcml@EZUBgf ‘050888317 3107@016@1 éep tltﬁluoroacetlc acid

(B ano S7ahol) L 08580 G S R e RS gt
WNtriflGeattiChidid (3256 INL[ 0] mdles)f Whick alscets aldatiodhe mixture.
6.48 nL, 4. 19, d L 5

P e N s fgp e pla e %ﬁ%&ﬁfeﬁﬁrﬁ@ hplsaves
fcﬁl%btud(fo@@lﬁmimLSor over head stirrer, inlet, and 250
ool dabdlo b ABES pgie vag it %‘/og%@{al@g%ﬁ]%lﬁpva%‘?m (250 mbar
édlﬁ(%d @faaﬁﬁm 16l 05@mBardiithyEE PekdritdnipdRnm®sdt b) 45PC PLHEieR 6 (86 ols

, 317. nmol es) vvas added over a 7- nminute period.
W@Fd st laeotpmp%fﬁtﬁge A e sty at tﬁ%coa%edt%o Crngkth gacygm was

éﬂeage@CAc%ﬁlhﬂé‘ @233 ul o 3 Aslkd) was Midtover AB-dhdwfblperidd. 2Afrer

mol es) was added 10 over a 3-minute period. After the

taolip@thamiixtaredp StlReC.maker (138 enal-sk Bonelps) as akled gesr ag S-minute
ﬁé?ioHt 'T%?@J ;gltet ﬁ@%ﬁﬁ?ggﬁ%{‘?g@g Iaﬁd M%amm%ﬁluﬂisnygrox%%zroﬁghly
60 g, 0 6 moles) was slowly added over a period of 30-60 minutes. After an additional 30-
60 minutes, additional ammonium hydroxide (roughly 60 g, 0.6 moles) was added over a
period of 30-60 minutes to achieve a pH of >7.5. The temperature of the mixture was then
increased to 53-57°C, and maintained at that temperature for 30 minutes. Water (237.4
mL, 13.18 moles) was then added over a 25-minute period. Afterward, the mixture was
ramp-cooled to 19-22°C over a 2-hour period, and then maintained at that temperature for
an additional 30 minutes. The slurry was filtered, and the cake was washed with water
(237.4 mL, 13.18 moles) and then with acetonitrile (237.4 mL, 4.53 moles). The resulting

white solid was dried in a vacuum oven at 50°C to afford 76.0 g of product. A sample was

collected for analysis.
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(118.7 nL, 1.57 noles) was added over a period of >1
hour. The transfer |ine was washed w th

wao eoobliesoe®aceti c acid (39.56 nl, 523.2 nol es), PENBEI09/050188

al so was added to the m xture. The m xture was then
mai ntai ned at 20C for 1.5 hours. Afterward, a sanple
was 15 collected for analysis. [109] Trifluoroacetic
aci d rQEPEEHyRdhedd Sit1-hhflol8th IS PIdiMARILYALIn IS |5,6-
nbar m?gducgig grgdua ly to 150 nbglE@lvm tﬁéﬁt he Jacke[
dshipeiat ure set at 95C) until 2.6 ref vols renained.
The tenperature of ¢he mxture was then cooled to 20C,

and t L J}t ea Acet oni trite 4
an @ e %E ntm\é—ﬁer @w Erfl]}‘Z\C)?Hs
coolin g ture to 5 15C, vvater (1587 24417 8.

rml eZ[r ﬁﬁ&%%%% ac\égfgatrrﬁ%% 7%11{% o~ ?}HE&J&:@% 6- dyﬂ?azbl@%h% g

re was set
6@1@ Umalaﬂbat(dnat@hﬂmfur:ﬁfﬁgé 7 L6 3160 nedds) wes cBdrgad ty agabdtetcbd

ut Af t ddi t | |
BB Pt s e P AP dh By Tye
ﬁi_ﬁ)mge wWas §irredlvesly bwiag ha{ﬂtdi&d a@i@feraAure PEF30d. Bbraﬁélﬂﬁﬂlyl sulfide

e 0 et ebS Y moBE) Pireifsivat trrisd S LS’

ﬂialmm@hgma teﬂipefahﬁ& attss mmea: aAuﬁrﬁplte Qfas 38)1cBicd r aﬁalyé‘ﬁat er
(237.4 was _f hen added over

25- milhlAle T‘aémvaare W;Qﬁf%qlegaﬁo(f45tq1&%%rwer&r@atﬁ¥a<§4 T7mL, 412

MORPwRAHEM dver alfridd 6f L 810 @indteh QUlle RBFiROMe nﬁﬂaretah@n
mai ntai ned at that tenperature for an additional

PRiAtHeee a trpeciaiuig HhA0Wa<C f Apitasioa das gaved Hisr baled thmater had
¥ashedkqwt b ﬂ’l\@fo%atlc(n%;% If lﬁ‘gfm’umgjo@ scify 4R} £ )o_fl_ AR ateh §ition.

with acetonitril 3 nol es).
Flesslympiergntgdly \hmkt: émg@ rq fgrmasoldri¢ss golptipng F\wae\mmmﬂmﬂéﬁltm of

T T

RODA Sﬁﬂ@ 0RINDE0NS the te{rﬂ@@itur@ta‘e@—ﬁ()cgmnemd, gheotflixtu.re was heated

B A 5 D BT B G o

Poikyrihp eriGuoets ywlhary, bip)hﬁsiﬂeodbrhyschoh}tiﬁhl- Ansdiaplo [Was 6eltb}steth if@x
tetra

%I]z’lg' IS( %I%Eg![lo% vg]g?hen stogg)e%l}(f;tﬁ% ]gla%FS tW Oel‘eaéff(j)ggﬂ %egag atec over a
Iﬁefmdtoo]ss hiirtutea d TWE IdWeﬂﬁKILﬁML&rﬂhleﬁdNEStaKEn(ﬁﬁ solend@isks upper THF
er at e a et e ture .o
WL Pt I8 0 Rl Ml yos diGhatelt Shiting S Bgpuinitited
tBQﬁ@itﬁedﬁgtphéfsJe Subhdri(®e1 meonpé exlck Pmd hdetbilitril@9.189L, 707.5

nmol es added over a, periad of >1 hour while
waxoms)awf?% ﬂ% deoxrhFer e PS’EIO%B’LWIHW@% s at a

kebbastest sone@npdiysiut hydfbxidb¥2d. 43T 617919>i<1‘irﬁ(51@s) \Ya&§ then added
cooled to <45C. Afterward, water 4.17 L, 4.12

over a 2-hour period while stirring the mixture and malntalnlng a temperature of 50-60°C.
At a pH of 3.5-4, a pale yellow solid precipitated. After all the potassium hydroxide was
added, the pH was 12 and the mixture was a fine yellow suspension. The suspension was
cooled to 20°C over a 2-hour period, and then filtered. The resulting pale yellow cake was
washed with water (14.83 mL, 823.4 mmoles) and acetonitrile (14.8 mL, 283.0 mmole),
and then washed again with water (26.7 mL, 1.48 moles) and acetonitrile (2.97 mL, 56.6
mmoles). The resulting white solid was dried under vacuum at 50°C to afford 52.9 g of

product. A sample was collected for analysis.
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nol es) was added over a period of 90-120 m nutes while

stirring the mxture and nmai

ntai ning a tenperature of

W@ 0048602Agi t ati on was sl owed after 1/5 of theP@ESE009/050188

had been added due to the formation of a large |unp

of solid after 1/4 of the wat

er addition. The lunp

eventual |y broke down to forma col orl ess sol ution.

Fol | QM 319 Skdper. aﬁdllahbloaf @)-N 11 103 @y d0GH-nGe R[5S

179.9 mmol es) was charged to
@l@hlﬁz%@é diggainie feprpfice@ateni nt

the m xt4.e was heat ed

the reactor over a
aining the tenperature at
to a

40 45 ervvard
ra cpandcithenriai nt aj n S
r IBO mhutes. AL tRAs %mj\/n

m xture vvas a hazy, biphasic

N CH;4
H

col orl ess sol utfon. A

Z-amphe 6wy 1-6,GHdiledtesH fiateno[aeal | ghmzsLe (G\g) watdisolveds at hen

RO PR S RpGe ) P, BORD P BER e iR Sy

piaee imasn HPYElcbawing ChidlpakiTA,
or|l ess sol ution.

&R e iR SRR £ It e

t@gﬁa\é q'tltered and
Bﬁﬁeltdflﬁmwapéhlré[ HEchnplogize)

The THE phase was di scar ded.

to the aqueous phase.

Mbde@N cq1dfin iaeter 2. 06 nol €S) 4

707.5 moles) were then addé

ango mgetonitrile (37.1 ni,

rd_over a 50-m nute ppri od

(#Pitma lepgthnt ai ni ng t he m xt ure

>20d Mgt enperature of

PG RYPC—Potassium nydroxi de
hen 2 2-h
Vbilowhesarsobvcanadixtrai nt ai ni ng 4

Chirf1paldiA, 20 i ORI €S)

pur_period while stirring

a acteeqnpateécbﬁhsdamme smosoty/v)

B A R E 01 assy um hvar o0t AT

V UIIU pICblpllalCU
pxi de was added, the pH

Rastihd and the m xture was a
The suspension was cooled t¢
period, and then filtered. T

Aipp@xinedtd P OB SiIKIES ijcotions were
D stdE4ed @chrthal a Zurft@t fjection
Néhiti@sictdrogluiah f tHepilcOus

cake was washed with water

dflecBidn Whs cdddpietd) Nmol es)

AN REGIOHS fok 1R (R)H*&*-Bhyl- (278#8dm ﬁlhenoﬁ%ﬁﬁﬂlaidl@-ﬂ 6-

washed again with water (26.

1.48 nol e

diawing r@rqdwq vgas @pproyinigiely Hpmputepyphia gioduced @ PF%‘)é’Eﬂ hayiag a purity
WW%%"&I iAls %Sfra(iﬁb@éjonm % thYsA iy At ev%tg@to%}ff&ﬁsdon a

pr oduct . e

9 g of

was col | ected for

mt?ew §giparator. 2§hw@f@fwm@5@@@ee PeTESESQYY D5ppswangl {3137 L)

?P%euged: dlrelcﬁf hﬂfné ﬁ)rﬂogga,gﬁ)ugﬁcano

ro-5H i ndeno[ 5, 6-
d] t hilak4l étfip G- Buafwa’@nqu (RD-Né@‘eﬁhﬂéﬂ-@lﬂlYﬂH}-SH-indeno[5,6-

1C / N

. r S/~ -1mN CH3 HzN H CH3 HzN :
ﬁﬁ%‘gﬁé'gg (@Bn%ﬁh - 6, 7 di hydro-5Hi ndeno[ 5, 6-dl t hi azol e
( 6 g)[llrﬁs Tt smdd: (lléeN tert- eah}&6ﬁed1h3atn0}ISHdncmnb5§ aditnezo(c24 6

101 %rom% e

d"ahd

?1311*11{ng sgl

JThe ey

0 an

sl

DR P arpkvia

20Aum @&bﬁﬁb a@’mjﬁtkbﬁd/v@kﬁeﬂalvm'gambmdﬂnmgj M@&hanical agitation, a

temperature probe, and N, inlet. The lines were then washed with isopropyl alcohol (95.8
mL, 1253 mmoles), which, in turn, also was added to the vessel. After initiating agitation
and preparing the vessel for reduced-pressure distillation, the pressure was reduced to 600
mbar and the temperature was increased to 75-80°C to begin distillation. The distillation
was stopped when the solvent volume was reduced to 13 rel vols (650 ml).  Afterward,
the vessel was prepared for reflux return of solvent, and the mixture was cooled to a
temperature of 70-72°C. Pure (R)-N*6*-¢thyl-6,7-dihydro-5H-indeno[5,6-d]thiazole-2,6-

diamine (383.0 mg, 1.64 mmoles) was seeded in 2 portions, with the second seeding
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acetonitrile/diethylamne (100:0.1 v/v) Mobile phase
flowrate 72 L/hr Run tinme Approximately 23 m nutes
(injections were stacked such that a further

b8t B thd st de@&ﬁgecﬁﬂfﬂ%‘[@d efﬁésfescanmgfsluh%a@ 'h@M'aPéJS
|n ecti on was conp ete) The retention tine for the

tempewofétoh@?ﬁc &ran gddijenab2 bews. serdebez08C ayer Aitdwsr Reripd, and
fien gél@ﬁ@ tﬂzﬁ t@ﬁ&%&% (ﬁ@% heRR! @%’afﬁﬁ{e%ax cglﬂ:c{&i @Mlaﬁ§l 513— h('h?‘ some

roduced roduct avi ng urity oee
Hstgndes fmﬁ@u agly o exalealipni thfgslmw wasphpld Ett320 \ﬁh@r elv @q@dmtaleﬁjhours

5 g CfX&@%échq{l]st?ﬁlaésoLl@(? %a@%ﬁ&%&tﬂ eatd 4 sbecgﬂlég hL?r S@hé&

resi due was re- di'n i sopropanol
ukiadmdh stapGsh te}adepdtouoheiutem desinechgyspalline stltuatmeoand thdylbE] repeated.

%p G pEc)lulr Idf InC trl oan arlat in equipment, cooling rates, scale of process,
- R 65 et iy ™ ‘?"é“% GG M SaETs o8
d@thhaﬂohﬁmﬁsﬁmduaMMneldiﬁnkﬂasbomhﬁnaduﬂ@ﬂmnhddauhm

bt RESTHRLT I D o BTSN Fge Wl B Nefggye

Mllqﬁ&ﬁhe'zcaﬂlfHDIssﬁrbpyA@Eom ROz, 6263 amAey) pas BB @ed td Wwasd out

acket essel ha a conde ni ca

‘i‘@F el b ‘g }[rf"@ﬁ]b“e\&eé%%?tél prepyure 381{% Clne?(l;‘?wn Beeed through
{ht BASe MRS ThOREUIMBSIOR it chkd WwRIKARYed & £aMathnt(RBatBin a
m, 1253 nnqjes) which, in turn, also was added to
YagRUR) QX! S0KF t er initiating agitation 20 and
preparing the vessel for reduced-pressure
distillation, the pressure was reduced to 600 nbar
and the tenperature was ‘i'ntf 84s€d* to 75- 80C to begin
di sti lli(f’}t 'T‘HQ wop—dgec&hp?gb,l" b 1 cS "Vﬁﬁ “ " Yfﬂﬁﬁ p‘éﬂ.laﬁt
solvent vol ume was reduce 13 ref voIs 650
(NﬁCthéhlmh@I claimsh areyebsiaferpretsd pllcblpﬂaicle dathay rtham@mlquhet Thin

l%gtjragctﬁﬁ:s ént@'@gd7%>l:l% é@ %E‘E {ag th\é%e@%?eltﬁg taPthBse words are given
@ﬁ&ﬁ@h@ﬁiﬁm¢@paﬁnﬁmdlhydro 5H-indeno[ 5, 6-d] t hi azol e- 2,

6 25 m 3 in .2
or cIALR™IE ot e Mol BITRG R 0 ARGRSSEGT 1igrony
ﬁ@%@ﬁ&ﬂ60@&&5ﬂi&8ﬂh@mtwnhﬂmgn@%ﬁ@n1¢bﬁmd@¢§hmﬁ@@mmmgd

equi | i brate sultln slurry

St R SO caper Skt il Pt i SR G i in s
mﬁﬁﬁr@& thins2Ch Sviady e Hésﬂ“s@iﬂefd tpel’[el r@@lureafedts of ﬁlﬁemlclhiﬂdrdls@tThis
fhat. te ature . A sa s col | ect
P&?ﬂtlﬁﬂéﬁ%}g OF ls(nl"h]fl ?Féo th P‘éer]%’é@dt ‘%F%Vrkl’ewa&ﬁ“s y
sodikied.up), the slurry was held at 20C for an

addi ti onal 6 hours,
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5 and, in sone such instances, al so was subsequently
heated to 50C for 3 hours. Such additional step(s)

wo envdaesoe® produce a desired crystalline strucPCr/eE20091650188

may be repeated. Their use depended on, for exanple,
variations in equipnent, cooling rates, scale of
process, etc.) The slurry was then cooled to 10C over
aekifaqur period, and then held at that tenperature for
at least 2 hours. Afterward, the slurry was filtered
under!- | b gprpeund af ¢ harmgenige]ly arseptale sdakercot) whiseia pe
AR cddodits Bhenf3ficdo BALES) vas first used to wash
out the remaining solids fromthe vessel at a
tenperature of 10-13C, g saSSﬁd t hrough the
same filter. The {Ing 5d.Qake was then
dried to a constamt we Oh acuym oven at 50C
15 ****x*xx*x  [116] The words "conprdge," “conpri ses, "
and "conprising"” in this patent (incClubing the
clains) are to be interpreted inclusively rather than
exclusively. This interpretation is intended to be

t he samacmoxihm iwrhblee'rmhetcaﬁposinion batprishes eompmuddorar e
@%yen yng q t.ed St f |pat ent law. 20 [117] The
SR WA LY PesaPads &9 Qﬁa lof preferred embodiments is

intended only to acqualnt others skilled in the art

with the i nventio inciples, and its. practica

Aol bt PORPSR op RReit halerdiP FERpqsiion humai B ffyrepeutically
aRite andine®Rl dbnipbend T &Rl OMNoriaphhdSceulidiTBl RbtdbQy AR ,

as they may be best suited to the requirenents of a

el cul ar use. This invention, therefore, is not
limted to the above enbodi nents, and may be variously
25 nodified. -31 WD 2009/ 105026 PCT/ SE2009/ 050188 We
cl ai M- AcompshpoirH@f eaingl fiaphacamdicgiery accept abl e
salt thereof, wherein the conpound corresponds in
structure to formula I: S H HN<\ -IIN NM 52 A
conposithease ofghrenwomnd hiealg oghowi It in dhe o iciuseef agmedicament
salt of claim
Fo? ﬂggﬁfﬁgq dBE,pnggQ t?eﬁ%%{: 5 él"h@llvloxs @Q@Aﬁgﬁs@@ﬁ?t ho
conp05|t|on conprises a therapeutlcally 10 effective
Sglrj %C@{J tu?% sae?Fth%ac %31 { S BY erem ﬁte dopamn?e related central nervous
system disorder is selected from the group cons1st1ng of schizophrenia, Parkinson's

disease, Tourette's Syndrome, hyperprolactinemia, drug abuse, major depressive disorder,

and bipolar disorder.

7. A method of treating a dopamine related central nervous system disorder in a
patient in need of such treatment, wherein the method comprises administering a

therapeutically effective amount of a compound or salt of claim 1 to the patient.

8. The method of claim 7, wherein the dopamine related central nervous system
disorder is selected from the group consisting of schizophrenia, Parkinson's disease,
Tourette's Syndrome, hyperprolactinemia, drug abuse, major depressive disorder, and

bipolar disorder.
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thereof. 4. A conpound or salt of claiml for use as a
medi canent. 15 5. The use of a conpound or salt of

w@k@pmosh2é n t he manuf acture of a nedi cament fPCT/SE2009/050188

treating a dopami ne-related central nervous system
di sorder. 6. The use set forth in claimb5, wherein the
dopami ne rel ated central nervous systemdisorder is

sel eaf ed nfefh@ﬂ‘f&rgb pfiRe EQRSIuRY bﬁ&lt%ff clﬁrnm ZRA S ke Raethod
Par ki nson's 20 di sease, Tourette's ndr

eRppBsprietcang Nnéki- @rethwh@gl%wélydﬁ?aﬁfbrnd%ﬁ eldihigeol-2-yl)-
gén%)ffnqg DHBr ﬁﬁﬁi h?dr@@rbﬁfc dstfﬁﬁgtecrondlzl?ns AuffRided y(i)efld (R)-N*6*-

treatin opam ne related central nervous system
dhldr tdi yqirn Sél indeqof efrtl Ithipzolea 0-dofmisy 2B r eat nent
wherein the nmethod conprises adm nistering a 25
therapeutically effective anount of a conmpound or salt
of cl1di ¢ ntethot eéclpiat 9,evitereiBthe Tethordurtodcwipristsai m 7,

wher ej; ssolvi%g 49 ﬁ%g‘pg) dN‘?é?J e%ﬁ% i (Erg|5ff1%£1é/n%t556 ﬁ}ﬁ?@ f018-2,6-

di sord from duUp “consi's
dielninz QplBr énwater, Bat ki nson' s di sease, Tourette's

Synd h roI [ ' dr ug S | ar

depr durs e pREr RS AR So PP Py s TEb R encts 60
Qo 0RO AR T/ SE2009/ 050188 9. A nethod for
preparing the conpound or salt of claiml, wherein the
net hod conprises reacting

N ( ( Fi)1 &h@h{éﬂioarast f18mpb9 Kwnéjte*wme arcfidd iﬁﬁd@ﬂ&{nﬁarﬁewré hag -
benzani de. 2HBr wi t drobromc aci d
@B}Téﬁﬁy@ﬁgn%@? ihyeonHinglenql éﬁdﬂ/‘&wo N+ gh-benzamide. 2HBr by a

KMy c&m&rsflﬂgfﬂmﬁ@g @zhdtﬁl@lﬁfa caha,aﬁa | lgom(%g 1ﬁ1e2m@1 (@t)azn ne

2HBr he nethod of claim?9 erein

b@m@nmmmhy%ﬁarm@e@g (S RSP il Hedabane acid benzy
és@r '[Mr dee@'%:&ydltlcﬁls Caffibixdb 916% '((fg%ﬂﬁarﬁmg l@%&ﬁ;&& SH2,

- di am ne. I n water, I Ng base

pydgm Jo6- ﬂ];hlezq];-gtyl) -benzamide. 2HBr

(R -N*6*-ethyl -6, 7-di hydro-5Hi ndeno[ 5, 6- 10

dl t hi azol e-2, 6-diam ne. 11. The nethod of claim9,

wher €li2n Thheethet! kbdaiit t, mdereochpmiethed fipthepa@mniprigesireparing ((R)-

é%%%e I ggém?gﬁy%ﬁggggenwg 6t Ela%)l %g,ngg[{]}g cgrbgrrrﬁecaac?lzbenzyl

dz'syed HEbrbgz aingetiadi cdmam:lng readte@prsolnyibisof (€5)ed- a!mmh—n(c(aﬁ%)Z—yZ) e’ItByl—
dr.o- 5H-i

caglfalw%/ ac&gb%lgﬁ]] eétegg QX B%l}]iti% of bglg%ogflg%%?cy&ﬁ%tg pnder condlt}/on%

Qubficlért It(Dj’iSld$@H)Ql lﬁ‘dn@d)ﬂanﬁlﬁo yi7adiblydro-5H-indeno[ 5,6-d ]thiazol-6-yl)-ethyl-

N- E E R%- 6&Et | am Elg , 7- di hydr o- 5H

4 pgd Bergyh aicL A6 - 2- yl ) -benzami de. 2HBr. 12. The

met hod of claim 11, wherein the nmethod further

conprises preparing ( ]( R) -
13. The method of claim 12, wWherein the method further comprises preparing ((S)-

5-amino-indan-2-yl)-ethyl-carbamic acid benzyl ester by a method comprising reacting a

solution of [(S)-5-(benzhydrylidene-amino)-indan-2-yl]-ethyl-carbamic acid benzylester

with hydroxylamine hydrochloride and NaOAc under conditions sufficient to afford ((S)-

5-amino-indan-2-yl)-ethyl-carbamic acid benzyl ester.

14. The method of claim 13, wherein the method further comprises preparing [(S)-
5-(benzhydrylidene-amino)-indan-2-yl]-ethyl-carbamic acid benzyl ester by a method

comprising:
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2- benzoyl am no- 6, 7- di hydr o- 5H i ndeno[ 5, 6-dl t hi azol - 6-y

wa eoetibdpke car bam ¢ aci d benzyl ester.HBr by aPeEsk®dI/ 050188

conprising reacting a solution of
((S)-5-am no-indan-2-yl)-ethyl- carbam c acid benzyl
ester wwth a solution of benzoyl isothiocyanate under

condi rEécﬂﬁ§ trlsﬁh'lg&kﬁid@ﬁ@acét@ne%dlﬁilﬂdlgnﬁm) 2- dlcyTI%heé(yldpF(%s hino-
dr o- i ndeno i azo

(R enzoyl am no-
5— %;ﬁul)somﬁmglblphe@aqu@émleenaé@ vicldan zytprmediatersolpen; apd 13
The %ﬁﬁggocﬁﬁm@é@bm;&% aRELEBd EgioTBE Q% s forsh N1 ffdan-2-y1)-
conpri ses preparing S) -
@hzdmarb@nmqwgwezw leytere aikldengephbyznt omiae bedeb eengitlonesifgient to

DYGTOTB RO EOTRIhS § o) SAGL o1y RB MG Pdeo ster
m c aC|d benzylester wi th hydroxyl am ne hydrochlorlde
and er. fi

30 5 B o AT 37 14 QEroPhl ElERhurk: GhisBh ) Shoromo-
QQMEzyD%ﬂndEhhmﬂ@hhd@mﬂ@lﬁ%ﬂbﬂhh&ﬂuMhempMﬂmghe met hod
further .co Ses. pre

(bR p S SEneRa RS P R by RPN o
atth MabHen#ydtirggt er by a method conprising: -33 WO

2009/ 502 rcg/SEZ 09/0501 8 reacting

tris( %ﬁ‘gv 4R &0 SE5HE) W pal | adi um( O,

2- di cxehatexs)Bhwshtidien2 yl et calbhiicsoprepyl bitgheny |
and toluene to yield an internedi ate sol ution; and
addi ng sodi um tert-butoxide, an N2-purged sol ution of
((S) - & bme R0 P V4, WwheRtdé meAbH &IANS RflpisfgdMting ((S)-
ester, and benzophenone i m ne under conditions
wfm%mé:m-}ya ca@a@alcgcgl benzyl ester by a method comprising reacting (S)-5-
{n%l%l) é@(@%éﬁ)ﬁgwﬂ) @Fﬂﬁca@iﬂh@&ﬁl’fdﬂﬁ%@% %1‘[){ %]:nz?f Hﬂ&roﬁ%&l@
m c acid benzyl ester. . [arm

wherei n the met hod further conprlses ((S) 5 bronD-

i ndan-2-yl)-ethyl -carbam c acid benzyl ester by a

nmet hod conprising: reacting a cool ed solution of
((S)-5-brono-indan-2-yl)-carbam c acid benzyl ester

10 with NaH with stirring; adding ethyl iodide with
stirring; and extracting
((S)-5-brono-indan-2-yl)-ethyl-carbam c acid benzyl
ester. 16. The nethod of claim15, wherein the nethod
further conprises preparing ((S)- 15

5- brono-i ndan-2-yl)-carbam c acid benzyl ester by a

nmet hod conprising reacting (S)-5-

br ono- i ndan-2-yl am ne (1R)-(-)-10-canphorsul fonate

salt with benzyl chloroformate. -34
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