Thi eno-pyri dine derivatives as GABA-B allosteric

enhancers The present invention relates to conpounds
wofhodemesnika | wherein RL is hydrogen, C -C 7-aP&YIEP2005/013194

G -C 7-hal oal kyl, or C3-C8-cychoalkyl; R2 is

CrCy-al kyl, G -C 7-hal oal kyl, C3-C8-cycl oal kyl,

optionally substituted aryl or optionally substituted

het eroaryl having 5 to 9 ring atons, wherein the

substituents are selected fromthe group consisting of

hal o, G -Cy-al koxy, Cl-C7- hal oal kyl, Cr

7-al kyl; R3 NRat TG STS Sym-ie
het er ocydoal kyl haV|ng 3to 8 r|ng atons; optionally

subst II'Et ]?r%segl{ XLIVel’lti%B r&&g 3 \Agllnkgurﬁﬂ %ﬁfo‘n‘hﬁ%@d. het eroar yl

havi ng at ons, e substituents are
selected fron1the group cgansi stiRig abp hal o,

Q Cy-al koxy, @Q Q hal oal kyl'\ C -dy- hal|oal koxy, C -C
7-al kyl sul fonyl, and -C(O kP, R4 is

hydr ogen, or C -C 7- al 3= ||s hydr ogen, hal o, Cr
C7-al kyl, C2-Cr7-al kenyl, -N Rh:~opti onal |y
substituted aryl, or optionally Substituted heteroaryl
having .5 to 9 ring atons, wherein the substituents are
sel"8¥t¥ from the group consisting of hal o, cyano,

G RE 7- alskipbirogl, OCCF-alkal, Gal0hbloalRyloy-Gat Resopylpallgly C
: Ea: k(s yC7F3?( 0 de%heir(o\éj\.}ﬁ?lf Ff—%n-}n%cloa 1,0 n}at%nglyp Sbstituted aryl or

S eI ect ed opmmmdly frbstgnied petewani hqwrrgg(i tofo r@g_atoms, Wgerem the

C7-cycl oﬁ.lllﬁw[uent@ %%&E&éﬁqﬁﬁﬁ kel graﬂ)vdoﬁgstﬁgto@hﬂo,r(h[@ alkoxy, C;-Cy-

opt | onal Pelogitiet CubisR By GHUIGHIHI e harG) Ogyarolo

- G- al k|Ys| k—NR"R‘Q Bytionally s@stﬁuﬁﬂ lterocidloalkyV hdvitlg@ab By ing atoms;
G -C 7-al kg

- al oyt - ORGSR A B By A fpving 09

Ra and Rbmgagomst x@lgaeﬁh ére smbsntuehtsaremetect@@énmathogmtl@consmtmg of

whi ch th%%ﬁoa%e_ )%hgdc AT, f@tﬂ&ﬁ*%@ 6y anglsQifhyl, and

havi ng 3 S optl
substltutéﬂDKyCoﬁeﬂéﬂ nmore halo, G -C-alkyl,

:§yalkq rdRATPXY.C RIkGRY ! or dl(CICW)aIkyIan1no as

lﬁﬁlﬁsoﬁnﬁgsaéﬁ?e?gg&ba%i' N S R A

di sti nguiagfied oponady sibbditatet heteRRBUhAEndH Laidy] aﬁfms, {vherein the

2238 Agee : s&]%lfji?u%n’gs Ig?etselepted fcr oeugqggp &)&1?15‘[%% c;f\ﬂelo, Cyano, %1-C7-a1kyl
C;-Cy-haloalkyl, C;-Cy-alkoxy, C;-Cy-haloalkoxy, C;-Cy-alkylsulfonyl, or -
C(0)0-Cy-Cr-alkyl;

20 or R® together with R* may form a ring selected from the group consisting of Cs-
Cr-cycloalkyl, heterocycloalkyl having 5 to 7 ring atoms, phenyl; pyridinyl, or
pyrimidinyl which are optionally substituted or by one or more halo, cyano, C;-
Cy-alkylsulfonyl, C;-Cr-alkyl, C;-Cy-haloalkyl, C;-Cy-alkoxy, C;-Cy-haloalkoxy,
and -C(0)0-C;-Cy-alkyl;

25 R%R®  are each independently C;-Cy-alkyl, or R*and R® may, together with the nitrogen

atom to which they are attached, form an heterocycloalkyl group having 3 to 8 ring atoms
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receptor. g-Am nobutyric acid (GABA), the nost

abundant inhibitory neurotransmtter, activates both
woaowiosspe c GABAA/ C nd net abot ropi ¢ GABA B r ecegr/@mP2005/013194

(H Il and Bowery, Nature, 290, 149-152, 1981). GABA B

receptors that are present |n2rmst regi ons of the

mammal i an br ai esynaptic ter
Wb&f@ﬂ%%%?ﬂaﬁ P8 bt R it b Fﬁl‘?]ﬁén‘?ymér%ﬂ}(?fa” hydroxy,
pBEnyl BREDCT-0n Yal§¥AmRbLE C transmi ssion. Presynaptic GABAB
receptors throu h rmduglatl on, of PI gh-vol tage acti vated
asOﬁéhaEhgﬁ??éF‘ém@ Y escepizhlee i BeFot nhibit the rel ease of

many neurotransmitters. Postsynaptic GABAB receptors
act ¥t psndsBfehiin €10 U ph theirwiag 4k yllstlﬁgﬁlblﬁéd Wgvakiable

(A RK), channel nd gul a en cl ase
ﬂ(emqurlﬁmpeéﬁles&\ oy hetcie R b s porpputds e sgtive s GABAS

r y et al, Phar macol . Rev. 54, 247-264, 2002).
Because t he GABAB receptors are strategically | ocated

to nodul ate the activity of various neurotransmtter
s y s yereinobaBAicBCid €t ok theirgesh deurtfiant inbéljtry nhgnpéransmitter,

BsPRbbPLe DBRBREHAN AT, b HREpb e sl B gE and over
Niitwrey 206y 349( s el )fﬁﬂBBﬁtdcblﬁprs tiefrare pRseg uTmagéteglo@NSf the

R Red o SR A PRl epfp e mvolved in the

ﬁheﬁepmg rof irchilsi tdrg ts prapitie tiaosisission {RregysapiinGo Séd rakptowothroogh

R oot AR 05 GORPIE SUNIUES iphibit the release

oB8fan ﬁ8~3ro@18ﬁsmﬂt%8?osﬂ;’ﬁﬂpﬂt GA(BtAgrrecepfor%A{BRi Cﬂpﬂ)t@ﬁ coupled

showthat f he e to of .G pr.ot
TR e s Tepulse Serlr i GgHo o ol
Izrgn}gs‘?\lﬁmdsbi %é 99@3@2 | QQMUBSwérP@t ﬂﬁpﬁdﬂ@{clfc@lpRﬁv P4 BBI422002).

u ci um sensin ronasa eronone. an
Beseruse ¢ AB4s ECFRICEAT® Pfgatggbﬁ\ﬁlyg HP‘P%Q ths actryifppt various
n2frotBdemued sy#8483)GABAErE D li/gaﬁdsﬂ@e@x%ét&ﬂa hbvgdtengtiang

GABAB r ece tors are ¢ ar accaérl zed by istynctly
thasppeUice in the SrBRITE AL 2B A resgﬁnéféémyr ¥op rqn@r@d
CS LERE Elshidled ( V@L@i‘zﬂ? Qnd tBefe, TRy, 99&@31‘ Dokt TRS N1 80007 d. 2, 248-

no aci ds), which contains venus fI ytrap nodul e
2f5€>r2093ré33%‘?®ﬁ4@lt: PhysindiRey 8€of?3t5l'f%§§t%qoﬁb site) (Galvez et
al, J. Biol. Chem, 275, 41166-41174, 2000) and the

7TMI¢T‘&%{V€ @B&%%@ afd Hé‘ierbﬂfeﬁ@@t@hitﬁfe@ komposed of two types of
car box I termnal "donmain that is invol ved r

ece
sbeniffa G SHsRh anGHHB R UR G (Kﬁ@l’mWHéetrﬁécN&fW% Po9-246, 1997
aﬁzgcf\%%&%r 3RCk&3847, 99929YT1?Q&{HC§IR bﬂG@KﬁRBMZ show that they

eter imer 1s uni que anong

bskomgto pitmilpef - F@A’BKBF@UPMHGWOIBKQHQR&@%?&H% éher
rh{}ﬂ%’%%fﬁ% férﬁ %@@I&' iRhigad @k nf;&ycmtfdggc A0dnaet %rM@IleSB,

pro el n V i ckova et al har naco
@&@u@s@nsm@,cw@mqmwzleph@pm@e apg ppigtive fastezeceptyss (Pinghal.

P998)co.. Ther. 98, 325-354, 2003). The family 3 receptors (including GABAg receptors)

are characterized by two distinctly separated topological domains: an exceptionally long

extracellular amino-terminal domain (ATD, 500-600 amino acids), which contains a
venus flytrap module for the agonist binding (orthosteric site) (Galvez et al., J. Biol.
Chem., 275, 41166-41174, 2000) and the 7TM helical segments plus intracellular carboxyl-
terminal domain that is involved in receptor activation and G-protein coupling. The
mechanism of receptor activation by agonist in GABAgR1R2 heterodimer is unique
among the GPCRs. In the heteromer, only GABAgR1 subunit binds to GABA, while the
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Schul er et al, Neuron, 31, 47-58, 2001 have
denonstrated that the GABABRL knock out (KO mce

wexhickmes73gpont aneous sei zures and hyper al gesi aPCTHRE3®5/013194

KO nmice have lost all the bi oqge_m' cal and
el ect r ophysi ol ogi cal GABA Bre ponses I nterestingly,

GAP Aot ereamery preopRe Rari Bs O bRt Lpt By ot 2t

Phayhiayolasn] 343-350, 206% I@mﬁet(cdchezmaﬂ 2B asz-asal, 3002ps
clinbed). They showed a cl ear inpairnment of passive

; di t ,

o1 0 cSRLE oF i PR BT S Gt BV e el e e TIPS Knock-

byt(&0 Janieekhibit spoatahgque Beiﬂirle&lartcyhypar aﬁ@mae'ﬁhesé &Oreride have lost
BA BR

AhTeirienr ehpiE e e PESe CABE: PR ORE JrBresRdibe

G(A!BA%RD KO phiteméra mapbhepsyinawd adystygpdradigiheh enely elie light-dark

g\ﬂ’f crl'ér Og%ﬂ%k@f’ghi : Ars{efircﬁ&fes%&é%:greﬁ gr%'fbrg ggg tstggé Uimbed). They

ﬁ?ﬁ\té% él,ebl\j%ER &Fl paisiBest @paﬁsﬂe@ﬁoiﬂh@ee‘ﬁeﬁﬁ@fﬁ%cmb&ﬂﬁﬁdibdtﬁ@ impaired

0] 1.Z0

Semerahre et 163 AL AD 5 EopiReEstiansidyetigsomotion and

Bt in ﬁAB&BxR?d@léﬂt CEheSGAB AR I gdﬂ@@ﬁ@pﬂi@ﬂ@&hﬁomosome

ésjgegl JZEIU [ %S] ¢h Ehﬁ y pﬁ_ﬁl e}ﬂ@ ﬁ]lass)igg#:gg}%gw ﬁ{l}éaagC@t&%ECEZR%%ema, epilepsy

& sleme(m@feesree al. he&%g@ﬁ@ics Q @%@5@)%&@@&9&@ 6B, A, Med.
respon3|ble for these ypes. clofen salq

Feieah L&t By by PO0BABKS reparte let AUEAGABRCA 1?%8 %ﬂ@ a20Val

L9 Hﬂoﬁshlymtdf @@%R&%%@M@%dﬁ@;pw&la IRV, Ghﬁnlahﬁ etal,]
only 1igand, which has been used since 1972

Bewitics i, GHG57 G200 hes showat heiieA BRI ies 13fTea g spontaneons
I
SaEL BpdUREE Hyb Ol oty dr b AR A S chihibSpRicAiRhr,

e scl erosi s, anyotrop era
whpiraBlieSQ G@&LAQRIIKD jpideShherdfost hﬂérdrﬂwlcpﬁABlAlB mmalrecwpdns are
clini di es conducted with bacl ofen and GABA B

FeERpt ? O&gﬁg ENQMEPSS: for the treatment of

neur opat hic pain and craving associated wi th cocai ne

d I .
274 A5 D gl e, P08, LR cpos onis

w@:ﬁ&i@;m CH0 sbﬁatam@vEmaptotxléam phhzrhmndx,l wigigh h%been used since 1972

AT e HAR: T Sy AR P
folewidg/ il Gordaﬁjlﬁ)f,_ mthp]:easdemsd; &nmte@p}patalt@mltsg],erosm, cerebral
E%g}lﬁ @{[ﬁsg o e pre Q. orf(P c%mcaps!%u{h S du¥te§fvxfflﬁicl_1>atc1/o%eﬂ Qr%d GABAs

Der ani c
aqEptet ygc&ﬁstawsesfsemem&hnm ef hlamopathrc 31> ¢ amad yrasmglassoaated with

Eom el ot Rl s i Rl SRR bt ol Lif

B&, &2, $521>'@I§/53& 1998aMEGaitsbn @rch:maoNempImmolvgﬂ B8, 1767-1773, 1999;
%perb%enr et l. Cﬁen;? %gharm%lag) 0%9, 3%015}9';7 rl%Hgalt 9’95 PS5 e (cjzi sor der
Psychopharmacology, 172, 179-186, 2003 ). In panic disorder patients, Baclofen was shown
to be significantly effective in reducing the number of panic attacks and symptoms of
anxiety as assessed with the Hamilton anxiety scale, Zung anxiety scale and Katz-R
nervousness subscale (Breslow et al., Am. ]. Psychiatry, 146, 353-356, 1989). In a study
with a small group of veterans with chronic, combat-related posttraumatic stress disorder
(PTSD), baclofen was found to be an effective and well-tolerated treatment. It resulted in
significant improvements in the overall symptoms of PTSD, most notably the avoidance,

emotional numbing and hyperarousal symptoms and also in reduced accompanying
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(PTSD), bacl ofen was found to be an effective and
well-tolerated treatnent. It resulted in significant

wonmiegsesents in the overall synptonms of PTSD, PODAP2005/013194

notably the avoi dance, enotiongl numbing and
hyper arousal synptons and al so”in reduced

i i et i k t al 3
BREST BRI IR OrliR0dh, AERPRE Rl 7 P2t Bt Q. 1o
mtduhygal kia_dtf,dl_‘ae]pfa_masaibleetotrewersevhef sduttitn megtuptisomhibition (PPI)
PR HoRGd b pBlsdihThdea By i B50 1Rl by BF & mSiphine in rat
R anudep bf psychaosis @orPleto arabie?sydibplpsyehdsiys 1 {1Ber2-05@0004).

tal, P ophar nacaol o 171, 322-330,, 2004 .
Bl U RRR A 20 S s 1 By ent B P s cbineica ey of
ps’;n?mpﬂaaﬁsrmdxlﬂk.d@jgoﬁlhn?thbr Bm«)h ferd hzﬁb&}d@hﬁbe’;r@f@i&%%ﬂf@f% $ncluding the
Un tunat e acl of e as_a.,nunber .o i de-effects
R PR s PG aE D ea WOEL Rt pEMEOR gpf GAOW
thempeiorinddur(aiscle réixatioh) elatiichndablcom ck ieaatt itstutility.
wi ndow (nuscl e rel axati on, sedatiaon and tol erance)

that  limt it tidlity., Uwler et Mol Phar nmacol ,
g0, Qe it It Psinbeot by v 54 Brod Hvdro e hove clas of
GOBA; Rcegoeigands) daiehpissitiveallbeetipms tilane s, Al G PBI3612,6-di-tert-

u r 7930 ,6-di.c:terthuty] .-
bzin}f%%‘?%;ﬁ@%?ﬁq%gmﬁéﬁmm}-agwﬁf ﬁﬁe%%ljielyﬁa apglggue CGP13501.
'ﬁi.ce?@]‘hgéﬁhds anal ragefe cﬁ?&ﬁié%\)é%g&{f A ﬂew&ﬁ, ha\e cBfcert with

e ect o elr qQqwn at receptors, u conce
DR o TS ey A B AR e PRAy o RO DER S B ) S ESSPETABA  the
GWBIA SFeDR 2 e Ll B \PhakmAchB60, 3811588, @%ﬁﬁﬁlﬁgﬁﬁﬂﬂfﬁecent study

oh | .. 60, 881-8 20071) . .
R CRRLTI I e o A Sty 203 CROGPIBEI0E hrsshigm dhat his
s8Bive In ddidtds aclifBres 29SS 1ROLI tr200EmHa8e 8H@WHs(MRID) of

pb
[t | at i vat [ t th
bR r e BB s St Dy oo e R Y bulds S004 have recently
1MhsHReT @athe@ihalolytiiRpeap sF 4R ePhdr IRGAL g¥meht 3h tROGABA;
have recently ported on the ggglolytlc ef fects of

TSEEREQS POSHIVE MRQsHHaon (SaP g tV-Ali-1cyelopemtpbA meethilswlfng-5-nitro-

ﬁ@i&hiﬁin}é%@&@dﬂhiﬁ%}){mw@ﬁ% W A3 1.(Pharmacol. Exp. Ther., 307, 322-330, 2003) in
yl - 2-met hyl sul f an I-5-n|troEi£|n1d|ne-

V_.-dicycl opent t
the Bttt ok %@& apelipyated zese miape tegt mppely oferawicty. Bptolerprge after
BOnic BRANRIP (212&9?)%1@ Ghbersh !(Q@Efgﬁ%rbbd’ O¥n QANEi1%) FY VR ved.
no y. after

Zero naze test el s of anxi et tol erance

Reppusitee ©ABAs sphances havmgasiiagt ehracasoredivitydn iy dbgence of GABA,

bt Po enRAHRE aﬂ@gt@:ch)allgf@% LRSS el GREAR E‘éc%{)fcl? ?oﬁﬁ?’%ﬁd enous

enhancers have no ECt n receptor_ac IVIty n tne
GBAyritis espectnBhat thate ligandsahaniddazt poimprovedpidy effens profile as

Hgagédt% @Elo?&?lﬁ%%%@@?@oﬁ@fl—ﬁﬂ Igg}}gép@%qgﬁl&o ct on

B
GABA, it Is expected that these shoul'd have an
spopiepemt lejogreoter i@ttty ot ed. dody tavapasettiediandotr baminge i

céﬂ'%gﬁgon féﬁ?ﬁ%l[%%, i %09 K &6e eftfégtrs%g’gﬁglo %ﬁgfﬁg?ﬁb. 8839783

spont aneous | oconptor activity, ro _ ‘
dienpidrae ane effert on cogititiomperéymange smsprasaddyrpassive avoidance

HRAGH QB W e %u!tﬁgr?r?orai E09S S61SitR arki tyeSlike effects in
tge%ﬁé%ted% Su,fln%%eg Z%, elevated zero maze (mice and rats), and theysiress—induced
hyperthermia (mice) test paradigms. Therefore, GS39783 represents a novel anxiolytic
without side-effects associated with baclofen or benzodiazepines (Cryan et al, J
Pharmacol Exp Ther., 310, 952-963, 2004). The preclinical investigation with the CGP7930
and GS39783 has shown that both compounds were effective at deceasing cocaine self-
administration in rats (Smith et al., Psychopharmacology, 173, 105-111, 2004). The positive



10

15

20

25

30

di d not have any effect on cognition performnce as
assessed by passive avoi dance behavioral test in mce

wanaderoass2 Furt her nore, GS39783 exhi bited PCT/EP2005/013194

anxiolytic-like effects in the5el evated plus maze
(rat), elevated zero maze (mce and rats), and the

Hﬁﬁl orI 8@@2@%@% %ﬁgﬁogr 5 e rglgélﬁfes)cu& el %or azﬁ?%{tx%gnt of Gastro-~

ere or é nover anx
Miophegea! Réfbie:- ]Etfséaec:(C‘sEle}saui meﬁbumdtdnbbeﬁﬁdcﬂfr@ﬁ/\f 0r03/090731, Use of

R e A D L e

with the CGP7930 and GS39783 has shown that both
conpiesiits allesteriefiodulatore hate hen eqmm:d fooethemfemily 3 GPCRs

RO AR G g ol B8 N Braa. st s, 08, 1340215407,
m&d; Wishermad ek alt, Farm@GPTR 3091943 2a02) Chlerim Reslg fetapadd WPS R-

N AT Y CTOC S

63199053 iGluB eeceptoe.{szammm; e@(@(zmhdsmse WhBEGI-N-(2,2,2-

P R sl PRt e s abrsrlopa i Dl Bebng

Pditehﬂ]uibng)fgﬁtathatéeéte §) aﬁliﬁﬁ)@hﬁc‘rbc toré(bPPHAQN-{Li\laElbro 2-[(1,3-

T M AT A

a(ZNB’SDHer%7E@’I AdnME37RrR68), ZOMQITHE&'%@G ﬁltiﬂas 3&\4&' demonstzrated that
tllF;h & ma ]rVC frtegi%a-f 3§ndl %Sasnov%?ﬁﬁ)steglg site Iocated W1th1n the 7 TMD region,
tlfiefe%y éﬂhaﬁ‘ﬁfﬂgﬁh@ iy stablNiA s the 3ctive state of the 7TMD region

ettt Evero 2%68%3 %E&A@fﬁa%%wé"’ié? i BUa e aser et ol Mol

Mﬁﬁﬁ:ﬁtﬂ[&% m@m@oa@ MRz epleBthé NPBHAL67, NPS R-568 (Tecalcet) and

hl

rglf% q%l%’%@i%h WF%Se@HhF it Rasitivoalasierismpgdylators that entered the
dl»frmedaytrhﬂm»ta ey AReEATndR)e JfRd.en et al, J.
Phar maco. Ther., 27, Jan. 27, 2004).
Interestin it has been denonstrated that these .
pOSi ‘5 ﬁg@ﬁﬂ%‘feaiﬂen BYefde comRO £ epga{ and phagmageutically
dcogaitgeaidl bAdifioh Bats tRMebf, Bt RBparhtie] 80 @M@G&ﬁ&g}ftf&%lula Iand

I St aff nity by stabl lizing the active state of
S@&%t jFasRF KRB agtomgIounpof gormuga | orgeplprmagqutically
éé&btﬁﬁeacl@é@cﬁﬂ&ﬁ@ﬁt?sth&@@ti Schaf f hauser et al, Ml
Phar macol , 64, 798-810, 2003) Mor eover, the NPS
R- 467 568 Tecal ¢et) and rel ated conpou
r epr%éggterp JectrqTithe inyertion %heawe%fl@rqoalwaé|oéfq;r@1a Iand

dcbatalani 8a ealditibg sél’cs'tﬂér@@ﬁ fot {1 thSn @i & Hedicaments useful in
| l'osteric node of %ﬁctlon hj ects_of the _invention

£ EontHRl OF BRFYSBIRRL © n?sé‘?sniﬂPﬁaﬁﬂYaf?fdeﬁms #ae disordesy fythe kind
REeRA S BIBeR Gk a@qgkﬂetyoﬂleﬁ@ds ﬂfﬁfe?@;pgchlzt %rema, co%mtlve

reparation, of the conpoun s of

IHE RS spashedy andrieiedal apcksiTraidiey, apléelrﬁ@@@murm nmktm%mcé@rosis,
aRftr AR & PR E@ALS, QH@EI@%QI@?H@Q{@&%& Kifddl Efagﬁiésa"é‘gotcﬁted with

thereof A further object ‘the i'nvention is
coFaing énd:m’@gﬁq asyshosis [pﬁgmghqor@mdposttraumatlc stress disorders or gastro-

intestinal disorders, and, respectively, for the manufacture of corresponding

medicaments.

The following definitions of the general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination.



acceptable acid addition salts thereof for the
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wonogreeyBat i on of ill nesses, especially of ill| ResSE®3005/013194
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and disorders of the kind referyred to earlier, such as
anxi ety, depression, epilepsy, schizophrenia

cognl t [ Ve }géﬁ?slﬁrtge{erm alstrhgants)é rﬁ%}%vﬁ% (g{ eraﬂgﬂtc‘a‘ﬁlc%ydrocarbon

r|g| cord
ﬁ‘mj&? E:@;ﬂbim’:ng pretoraly ﬁoinﬁ ‘@s](sqaﬂmn ﬁbma lor p@l; €yq—ary1 Preferred aryls

thic Ln.a [
e BU a0 R LA BORRTLP BB AL s
§ﬁ&iﬁﬂﬂhﬂﬂﬁ§fdﬁ&3ydmegaﬁpkohamﬁikkmal dlsorders and,
respectlvely, for the nanufacture of correspondlng

L or meCULEah Rg pr SRR e Bt bt Eogf s e T elining from
1 & Si@l%hla‘t’@n@fprmab]ydrtotéjharbc&r éIthlerXE}tl‘qﬂétSIOd sudipgreaps are are

al gne oy .i n comnbi nati.on
St Hduiiaba HoMQvHY BRO v nah SHRbEb b RybFh ey wellas
remiseg ecqaan;amsmge@bﬁﬂ&remhplefs hemeirbbdlew10 car bon at ons

I -Co-aryl". Preferred aryls |nclude but are not
I m 1. 1, |
T B SR LR Y PUR! L WSt PheKl BRI BBuning

lﬂx@h@il htﬁ)ﬁkﬁWon aﬁlnﬁbdaddﬁydmmgenbbes daulslt ban@hl -preferably l1to4
nched- ca n|n from1 t

eaPRB A e epat P BlsS S B aetrie Tl snbi-dectbenyl

Of etBaish) 19@1@@@15;71&1 pr@ieﬁyll’@lph@‘[kenyhﬁd@piﬁopen’;flonylbutenyl sec-butenyl, tert-

SikBi, Plaenior Pt woed Spitieppeily isee PR b rgmptes

mgﬁmgggawjes herein belom1 "C2-C7-al kenyl " denotes a
strai ght- or branched-carbon chain group containing

from, to 7.C r at t
MR e B R SR R
@@B@ﬂt@te@iﬁ fdne Ei(ﬂidipé Efogdn. Bxhplgs @ﬂIDlSCﬁhelo@]kﬁl indtbebiyt are not
ny

$Sh o3 S i, BB Wi -BLBREDHkhyp.pen o

lh% l@?’ﬁs@ﬁt}t‘t:ed b iélﬁé Sit“ﬁhlo%‘e at, BeBeowl atés (b kveE@s ﬂ’ﬂ@@@.‘otlps specifically
ecifica [ strate

ﬂ%lsiregﬁdrban té%r-mp echsrgr ggpgv Ef ef@ﬁé %?ﬁv@fyﬁ' %scp fluoro- or
QQﬂh&%qn@@gygr&ﬁﬁch is substituted by one or nore
hal ogen. Exanples of Q Cy-hal oal kyl |nclude but are

not [ t t hyl

oL L0 TR et PO LSO OBY o bovean
Saﬂilarlis gﬂotu ?éﬁ&)rﬁﬁéc’c@@ QiaQh JXOES a@)ml Fref@e? @lkoky z&% gmbcs») anﬁlSEt -0 as well
wel’'|l “as t hose groups spec ally str y the

@5 HiRSE 8EoURe ﬂéﬁC% @i)f @Wtrai?@%ﬁw @@!ﬁ ﬁ W ar e

difluoro- or trifluoro -nethyl or ethyl.

"G - Cp; &t Maxyalk@§N Qbtesth Of-CHRIKGRE ERIUM ok efiddbovewhidh is

i's_as defined above an nd tE

substituted by one or more halogen. Examples of C1-Cy haloalkyl include but are not
limited to methoxy, ethoxy, propoxy, isopropoxy, isobutoxy, substituted by one or more
CL F, Br or I atom(s) as well as those groups specifically illustrated by the examples herein

below. Prefered C;-C;-haloalkoxy are difluoro- or trifluoro-methoxy or ethoxy groups.
“Halogen” denotes chlorine, iodine, fluorine and bromine.

“C,-Cy-alkylsulfonyl” denotes a sulfonyl group which is substituted by a C;-Cy-alkyl
group as defined herein above. Examples of C;-Cy-alkylsulfonyl include but are not
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al kyl group is connected via an oxygen atom Prefered

al koxy are MO and Et-O as well as those groups
Wepelmimﬁsjmal ly illustrated by the exanpl es her ePaTiE@R@H013194

"Ci -C 7-hal oal koxy" denotes a_GCi-C 7-al koxy group as-

defi ned above which is substitldted by one or nore

[ kyql

PR o BRI R d A R PRIl o et G S iy
illggbunedobythesuimples hereth tjovone or nore C, F, Br or |
aton(s) as well as those groups specifically

11 u%@f%g?l%am% RKRORL SN By Dl RSl eRed ¢ Gy Cralley

are uor o- uor o- ne

gbhp»(@s d@ﬁocdahereihkdé)lomg @m&m@bn of @&i¢Cehy)eliylenino grbupe ,mclude but are
not lill e%leto %ngnet%ﬁgw\mﬁo & fe%}glﬁébnzlpgl Ilﬁyhgfég{y? r}Xmo asew ?lt &5%hose

onyI rou
gieﬁpsr@daﬁeﬂbnlﬂusa'iiamdd:y thx arquhdes lofrei@ibelow. al kyI surf onyI
include but are notlimted to methylsul fphonyl and

1B B Rl e LSRG BB 00 S i (G

7) aSkyI am no" denot es a -NRcRd group, wherein Rcand Rd
ar e - Qs s-aicloplkylr auis- @vscydbfaﬂqyﬂecﬂehetreea setatadadecarbon cyclic ring

1‘?&%@0 Sfi s {é) * %rB Zt%)g‘lsl%g &‘1 ?nm%(%? :ﬁpéfl(nc L ﬁg% r;ﬂ?%%t limited to
ayelopyded, hyd:lamﬂsrb cycepewsil.| cydshmb syclgraptsasspdics thae Btoups
ﬁlglecla llry?.ﬁu d..p %’d bgfhtge eXan@es Serelg:ggé)n bel ow. " Hydr oxy or

eno Cs-cycl oal kyl " or
Cs c,y cycl oal kyl " denotes a saturated carbon cyclic
ri ng Hederongrl@lityd” & Giet&rotylaalkydhivong atofst s e iy 7 ring atoms”

&c%‘ln‘Fe a sattvf?rafi dl n8| Udc%%tl %féhc rlngl C%Hé)n gto%% té ;%b]ﬁl epariimular 4to 8 and

clopropyl,
mynd p}alnapﬂg(ﬂly 5 as7 weg Iatoams anldcfsﬂhqrrmmpsosqaenmg @mrath/, or three ring
us

trated by.th
R B o N R R R SR R Rlm i CoPrglenpd 3 o8
rhemBemd Hﬁtdmity?floa]kymrgupxmé 5 «be 3] on@nlaers@hetemcadoamrh grou;ps
P& intnls B AP PRI dptibgly st G bivtridiny,
Iﬁpémhﬁy?hbmoqulétﬂinyg ra]g;epﬁm;é pyfrdelrﬁ/ﬂ ;tyknrzehdlmyhgmdazohnyl
.neter 0 S e [O
PR Prt gt eV AR g g oRacli el Sadtnthy,
Iﬁﬁfﬁfoﬁﬁylc ﬂﬁ@zlollﬁyﬂnyg ﬁ@h‘lﬁSzoatﬂﬁlyﬁ q@InLﬁh&me gﬁﬁﬂ)hnyl 1soqu1nohnyl
eter uae U are .no
PR, iR AR HeTe A b e iyt afrofuryl
@tr@l@}Fdlrdflﬂyﬂ dihpiieyaa llﬂgdtnah pﬂaﬁ?l( ﬂ@mysfphoaﬁﬂpl nyl ,
rro 1 dln Z
@#ra%@ép la%imlfo%ﬁyﬁmlﬂmho lﬁxlﬁ%ﬁgﬁ ﬁ%ﬁ%ﬁwowﬂf nyl
otldin@Ylh 1, t&@hﬁir@htﬂbﬁﬁ(}l'l, teff@lﬁ}ﬂi\@isbq\ﬁhohnyl 1-ox0-

t&hl az | so i azo gui nucl i di nyl ,

AR p, } WWLOM%GWJZ fiﬁx;ﬂn&f& —oxazepane and 8-oxa-3-

dZRIAEICRE 9D )| d)éili“ﬂ | as WREINE Ok dve a2 s @ dt¥i cally illustrated by the examples
v

}Pe?gg%alzol yl | di ny di hydr of uryl,

“Heteroaryl” means a monocyclic, bicyclic or tricyclic radical of 5 to 12 and
preferably 5 to 9 ring atoms having at least one aromatic ring and furthermore containing
one, two, or three ring heteroatoms selected from N, O, or S, the remaining ring atoms
being C. Heteroaryl can optionally be substituted with one, two, three or four
substituents, wherein each substituent is independently hydroxy, cyano, alkyl, alkoxy,
thioalkyl, halo, haloalkyl, hydroxyalkyl, alkoxycarbonyl, amino, acetyl, -NHCOOC(CHs)s

or halogen as defined above, substituted benzyl, or for the non aromatic part of cyclic



tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl,

t hi onor phol i nyl, thi onorphol i nyl sul f oxi de,
wohbwrmesphol i nyl sul fone, di hydro quinolinyl, PCI/EP2005/013194

di hydri soqui nol i nyl, tetrahydrogui nolinyl,

tetrahydroisoquinolinyl 1 oxoﬁ%lonnrpholln

1 1-§igxo t hi hol i n, é Eag %Hﬁ oxazepane
healae B e T Oa o eRyEr bresifon i BEERaa, praipdespie caeany! moietes
trhebele, igrtaupaosipeited io; aptiynally suisstit@te tnldyz s e opﬂ@ﬁﬂlﬂy @8bstituted

TR R
ﬂﬂD@ﬁ’@l‘t%tbPWrﬁyk op@onaﬂmgulmtmd bprazingl, apt1d>m]$'tsub8‘tﬁuted pyridinyl,

5 égt?défgﬁl’? ?%%slt]h S ed ?gr rrglP %rg ﬁg&ﬁpgtﬁh{éﬁlqg%gﬁg op%tV\%?]rL}psrub stituted
W@Wﬁt%@: optingaly Wﬁ’t}’étdf@r@ml—%% opsienallycahstituted furanyl,
Isﬂtﬁ’stf@@teé uaﬁomﬂahﬁdopudnaupaﬁmtm bért% B£2,97thfa M4 olyl,

bSt Y] a@?ﬁllt’&te%e ; el eac]gfﬁ{yy %g%lbt g’ Sgb%gg}gg,ed 9H-thioxanthenyl,
b[lmtdiﬁlﬂt( ythbstllmﬂled) thitred| Qal-d@yjlr.tdmyldthdﬂi@lﬂkeydr those Whlch are specifically
10 %kpg%%% QRQ , amno, acetyl, -NHCOOC(CH 3)3

if i ned above, substi t ut ed benzyl or for

the aon par of L ¢ cI| [y
unless 0 egakggRSpe& TEatty 1y 5?9%@333 ééﬂﬂﬁquﬁﬁgofcscr
fretoatioh hyterwnbu]kylshavn@ LD, rn’tgﬂtoﬁ]rsap}rmt;rl b'}’ﬁdﬁl‘?ﬁ of p}’nmtdtnY 7

SRR SRS S SR £ Q0O et o

d)ﬂ'p}aﬁnﬂdyﬂyl grmtpl asrdaﬁhgd s Whtdhheﬁts@i/fo&hb IﬂMlemo—pyndme group via R

onal |y, su tut ed
s GRRE PR BRI = BEH Srtiot R0 & Piclaheptane, creloherane
piyanlylj [pwﬂmeot[atrabﬁhbpytaﬁmhﬁi 1, R-ldﬁ&ﬂ)rm{[umjﬁlbﬁ&lhmeb Said grou%s may be
otlon t ndon optionally substitute
t@@ %gﬁyéjﬁﬁé’Gt#}ﬁﬂﬁ'§D§B étltuted car bazol - 9-yl ,
optlonally substituted furanyl, optionally substituted
ge nZbifid bermﬁjoh?]rmmd hmﬁt/ h%eﬁt&b&taicidﬁdﬂdmnbsalts embraces salts with
enzo 3]t hi adi,az oha subst i t ut e g .
lggféagicba]ntdhci spHe ﬁg}fis, gtb%ﬁ 18?}5%3 tn/utsaﬁsg ]tumtg% to hyd?:ochlortc acid, nitric
20 '&Inﬂ Ehﬁﬁm)é@démcﬂl@hybkph@mmﬁh aﬂtﬂlcyacﬁcll kf@ﬂnilit dtddfumaric V\%:ld maleic acid,
C se I C ar e

eno or t

EBHEP T G eBE B T At OB G AC S Rt el o HGRAC acid
may forma ring sel ected frontthe group consi sting of
C5- Cﬂncoﬁ}p“als@:dlﬂyfbrmtlﬂeﬁ efehy Glloalig/dorfisotindg oS fdrehula Yol NG
atons; phenyl; pyridinyl; or pyrimdinyl" denotes a
C5- C7- cycloalkyl heterocycloalkyl having 5 to 7 ring
at ons, phenyl, pyrldlnyl oR\pxgt di nyl group as
defined above whi ch i s Riused t hi eno- pyri di ne
group via R5 and R . ExaRpl es lof s ch group are but
are not limted to cycl aneyy CyCIRFhexangs) phenyl ,
pyri di ne, tetrahydrB
2,2-difiuoro-[I, 3]di oxol . ' roups maybe
substituted by -C(OOCTr Cr-al kyl 'grour(s). The term

"“pharmaceutically acceptable acid addition salts"
eideiaddsRE AL &, RE tikd R® are as defined hereinbefore for the compounds of

25 formula L. In fact, compounds of formula Ia are those compounds of formula I wherein
R’ is NR°R".

Also encompassed by formula I are the following compounds of formula Ib
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I norgani c and organi c acids, which include but are not
limted to hydrochloric acid, nitric acid, sulfuric

waceim/oepispsphoric acid, citric acid, form c acPdI/EP2005/013194

fumaric acid, maleic aC|d acetic aC|d succinic acid,
tartaric aC|d met hane- sul f oni-@ -aci d,

p- toluenesulfonlc aci d. Enconpassed by formula | are
the fol |l owi ng conpounds of formila Qa wherein Rl, R2,
R4, R, Ra and R are_as deflned herigi nbefore for the
conpounds of formul aRN . 14 conﬁ%undﬁ of formula
la are those conpoundsMo | wherein'R3 is
NRaRb. Al so enconpasgéd by if"a>~k’ are the foll ow ng
conmpounds of fornula Ibwherein Rl, R2, R3, Ra and Rb
are as deflned her ei nbefore for the conmpounds of
woereidl B, R” B°nRY aistR” aro ppdefingd heteirfhsfara fer the c@meoumssé formula I.

REERE B AR R B P i o
Romﬁi& s of forrrula lc vvhereln Rl, R2, R3 are as
defi ned herei nbefore for the corrpounds of formula I

and t L, '

Co- g R AP R LBl R PR RER b Y formula e
heteroaryl having 5 to 9 ring atons, wherein the
substituents are selected fronrt heQgroup consisting of
hal o, cyano, Q Cy-al kyl, al oal kyL Q Cy- al koxy,

Q Cy- hal oal koxy, G -Cy-al gr -q(OOoC
1-C7-alkyl. In fact, R formul a (it are those
conpounds of formula | whes€MmyRI~NS H and RS is

selected fromthe group consisting of C2-C7-al kenyl

and optlonally substituted aryl or heteroaryl having 5
wbe&m Rh®* AR ’ame 25 ddfiece hnretribefosuﬁstthet cenpeuratsef &ehedt baid R’ is

ﬁkffyer m4 @?inq%z) y %gc 0 nfslsli% St%n' gn%cg ﬁ?gx yf?@%qf&ngﬂgf‘}bsflkumd aryl or
Qst&/oaayl hleyihg 61td 6 mwg,atcﬁnsi Wheﬁ‘@@)}@s@bstltﬁlé’nta hfeyalelecﬂéd) frotihthe group
nd l.a d | | ow
Grougeear by aRaitador kT e FEATHANE S 1Gr ARy B hetoatkony
S]@J(Qeetﬂadisuﬂﬁ‘oﬁm dheC(Qr) O, -Cprakiys Th fagt, @f)mlpetlhdd of fetrhylh Ic are those
ropyl , ,i-propyl t and_ t
EERbr i ot 1B st T s S #Ples movgegnpisingof
wyiﬁkdnﬂgarﬂf opl‘mnhﬂl)l' sub@ﬁimyéd. arpll’ dml}é’lcer%aryh’(@mg 5 tolpuiid atoms,
| - but cyc! obut
et iR R SoHies SRy S eanstiagEhalo, rano, C1-Cr-
Rief EJEI(P;%awaQM;SSlf@;r alRSxyrayluR-1atdadokedC f-CoalkyRelfaiybumd -
8 (é. - phenyl optionally substituted by one
gﬁ %é ﬁé@%w-preferably chloro or fluoro, G-C
7- al koxy, preferably nethoxy; C C 7-al kyl sul fonyl,
pr ef Bpatle)opblindseffbanyl I, Ta, Ib and Ic the following groups are preferred:

preferred groups for R' may be selected from the group consisting of methyl, ethyl,
propyl, i-propyl, butyl, i-butyl, and t-butyl.

Preferred groups for R* may be selected from the group consisting of methyl, ethyl,
propyl, i-propyl, butyl, i-butyl, t-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
phenyl, CHFE, and CF;.

Preferred groups for R®> may be selected from the group consisting of:
- phenyl optionally substituted by one or more halo, preferably chloro or fluoro,
C1-Cy-alkoxy, preferably methoxy; C,-Cy-alkylsulfonyl, preferably methylsulfonyl
or -C(0)0O-Cy-Cy-alkyl, preferably C(O)-O-CHs,



or -C(OOCTr Cr-alkyl, preferably C(O-0OCH 3, -

t hi ophenyl, preferably, thiophen-2-yl; furanyl,
wonefomestsky furan-2-yl; or - piperidine, norpheCTme2005/013194

preferably, piperidin-1-yl. Prfd‘ erred groups for R are

sel ected fromthe group consis |'ng of : - hydrogen, and

| k bl t Preferred groups for
RS- ar‘g@gle’éﬁt%rapeﬁ%&h@ﬂ@ﬁe&ngl}’ consi sting of
G = Oymbdail, prefeeblrfabny2-yeohyl , - Aryl, preferably
phenyl Hal o, B]gr:‘lera I% hi 0oro ﬂ - Hydrogen.
Pr ef e?lpérddlﬁﬁdﬁ‘b@ plnes RECTETERE WRFIGE H VR4 when t hey
forma ring are sel ected fromthe group consisting of:
- Copfeer Y GhOadsko R* 4¢ edl eablrymalie bapprboybistimysfohexyl

and c% Iohept - aryl, preferably phenyl, -
heter 9%Ch ng 51t0 9 ri ng atons, preferably

pyLi denyd,-a0dyl, Rydfbrablioithyl. het er ocydoal kyl having 5 to
7 ring atons, preferably tetrahydrofurane, or

gl ?:grl!é?%{]ﬂylgr@?tl onﬁgeﬂgé%?%fftﬁt uttgg gfb%@ %%\Sfé 5%@1 are

t hasecg @gef@ifabf eubla |, wherein Rl is

G - Q/akyl ra ymathyl R2 is QQalkyl,
pr ef ef\é}ﬁ’llﬁfeﬁﬁat[bi}w r‘é C 7- hal oal kyl, preferably CF ;

or .C3t1eR;, prf&hslakkivto, apdef er abl y cycl opropyl ; R3 is
het er oc doal kyl "having 3 to 8 ring atons, preferably

pi per Fdi¥PgeRr yI , preferably phenyl, or heteroaryl
having 5 to 9 ring atons, preferably furanyl or

t hi ophesvdd gréhipsabr BT ® et @il wisthbéyi forthedinparendectrd from
nore subst i_% uené(s) selected fromthe group consisting
e gramR constsEngPhbl y chloro or fluoro, G -C 7-al koxy,

pr ef egalel Yoy elemﬁxynefe@ablﬁzycadgeylgs UWlytlohyityl, apdefdokdply,
nmet hyl sul fonyl aI kyl, preferably
C( ©) Oab;pr L}’Prli‘f?HYogen or CrQ alky preferably

net hy heteﬁ%r‘ﬂ%aﬂ)ﬂ '5 QQ e 'i‘mgfﬁ%rﬁs, p?éf@ﬁablyﬁﬂi'rbdmiﬂl beppimdiny
7- a k prefera % or ary
¥xeterocycloa1ky1 havmg 5 to 7 ring atoms, preferably tetrahydrofurane, or

piperidinyl optionally substituted by -C(O)O-C,-Cy-alkyl.
Preferred compounds of the invention are those compounds of formula I, wherein

R is C;-Cy-alkyl, preferably methyl;

R* is C;-Cy-alkyl, preferably methyl; C;-C7-haloalkyl, preferably CF3; or C5-Cg-
cycloalkyl, preferably cyclopropyls

R? is heterocycloalkyl having 3 to 8 ring atoms, preferably piperidin, aryl, preferably
phenyl, or heteroaryl having 5 to 9 ring atoms, preferably furanyl or thiophenyl,
which are optionally substituted by one or more substituent(s) selected from the
group consisting of halo, preferably chloro or fluoro, C;-C;-alkoxy, preferably
methoxy, C;-Cy-alkylsulfonyl, preferably methylsulfonyl, and -C(0)O-Cy-Cr-
alkyl, preferably C(O)O-Me;

R* is hydrogen or C;-Cy-alkyl, preferably methyl;

R’ is hydrogen, halo, preferably chloro, C-C;-alkyl, preferably methyl, or aryl,
preferably phenyl;

or R together with R* may form a ring selected from the group consisting of Cs-Cz-

cycloalkyl, heterocycloalkyl having 5 to 7 ring atoms, phenyl, pyridinyl, or pyrimidinyl
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preferably phenyl; or RS together wth R4 may form a
ring selected fromthe group consisting of CVCr-

woyalepabsyl , heterocydoal kyl having 5 to 7 ri ngCatfE®2®35/013194

phenyl, pyridinyl, or pyrimdinylwhhich are optionally
substituted or by one or nore” To cyano

al kyl sul fonyl, CI1- aUsyi - hal oal kyl
%x% agg &%5;@}1 allygibstituted Q;gy y mcarﬁ(IP locFrre, 1-@/ alkylsulfonyl, C;-
é7- 1a Yj7+haﬁ§a ld,-@- ﬂl&@iy'@‘}@ﬁha@@ﬂﬂ: AGEe gy @hbec,-Cr-alkyl, as

her eof so referred cgnpounds of the
W@ll/ephrrmcalrtetaﬂme?épfé Ytiriberesk formula | wherein R2

is C.-Cr-al kyl, for exarrpl e the foll ow.ng conpounds:

l-(2
en (() [ %ﬂg bgk]}f&;?tlf é&'{]ﬁﬁ%ﬁnﬁ? o?t%?ﬁ%‘ﬁh@naffé ed @repdiaidd obldritiula I

WhereimRtim{rh -Cr-alle & m@lcth@ goql%"‘ﬂi% GFIPBOEIScy cl opent af

4, 5] B 8035 ML dyloBEARANION Bhieno [2,3-b] pyridin-3-y1
I-(2I II@/%?\E&F% %ﬁ?%%% Iyy -5, 6&;1%03 temhylﬁ?oo ben}%lhm -
etbatmcmeeno[z 3-b] pyridin- 3-yl)- ethanone;

L4 (Al
nzo| }l_((é] 21 %y F%Bgﬁg}%hjgy rg ygtlﬂnlp%loylﬁjlﬁ:y él? ﬁﬁ%gﬁﬁ%&z pe
lf]-zrayndneﬁﬂ’i/)l ethaxmrenyl benzo [4,5 [thieno

3 _ .z -
[ (LR o SR 3RS cgletdiobeagol %ﬂrﬂﬁi‘é‘? & s
ﬁfyl)e‘gtlamca{eA 5] thi eno [2,3-b] pyridin-3-yl]

-eth &\/ﬂgﬂég{/ Esyéneﬁ)f ) %&HM 5,4 7Bﬁ@ﬁ¥l‘1y&r9—b%ﬁ£& 2 5]thieno[2,3-

>3- b | hanone
b}p(ymdﬁuﬁa)ﬂ]}ﬁhyﬂlor& met hyl - 6, 7- di hydr o- 5Hcycl openta[ 4, 5

] thi ?K;g[‘ﬁetﬁylb‘l%ﬁy}ﬂ :b@B;b ﬁggalleﬁt)t?.p 1B MSyridin-3-yl)-ethanone;
7 i [ Az(A-Mleﬂnan@nlfany;}+g}m3ylh«,;nmp@1yl 6,7-dihydro-5H-

6H 9-thia-I, 7- d
qéf ‘f{een?ﬁ @%?ﬁqbﬁagﬁl hgryee?;ry(;l ester; | gnd
L- ( 61%13@%1%1%5&1}4@%@34 trud:noéhéfkﬂpmfb}lp’%rrh)@thf@nyl ) - et
ano er, prefe a

andr ARl o e P B AP R Bherl RS T yridin3-

I bfbj{ﬁa(ﬂolnew ng corrpounds 0 )
- e i - di .0- 5H
cl ope (?z}?lﬁt%‘gf ?‘Sﬂ‘g%ﬁ%g 1b7] %la%a gu%rééhﬁsyl%e%%g E)t ri fICy
uor o3eAkah@Asiethyl-4-phenyl-5,8-dihydro-6H-9-thia-1,7-diaza-fluorene-7-
6ar§;>2 Tri f{ uo%]?d-elﬁe(r;zénﬁet hyl - 4-t hi ophen-2-yl - 6, 7-di hydr

1-(6-Methyl-2,4-diphenyl-thieno[2,3-b]pyridin-5-yl)-ethanone.

Other preferred are those compounds of formula I wherein, wherein R*is C;-Cy-
haloalkyl, for example the following compounds:
1-[4-(3,4-Dichloro-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta[4,5] thieno(2,3-
b]pyridin-3-y1]-2,2,2-trifluoro-ethanone;
2,2,2-Trifluoro-1-(2-methyl-4-thiophen-2-yl-6,7-dihydro-5H-
cyclopenta[4,5]thieno(2,3-b]pyridin-3-yl)-ethanone;
2,2,2-Trifluoro-1-(2-methyl-4-phenyl-6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-
b]pyridin-3-yl)-ethanone;
2,2,2-Trifluoro-1-(2-methyl-4-thiophen-2-yl-5,6,7,8-tetrahydro-
benzo[4,5]thieno[2,3-b]pyridin-3-yl)-ethanone;
2,2,2-Trifluoro-1-[4-(4-methoxy-phenyl)-2-methyl-5,6,7,8-tetrahydro-
benzo[4,5]thieno[2,3-b]pyridin-3-yl)-ethanone;
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4,5] thieno [2,3-b] pyridin-3-yl)-ethanone;
2,2>2-Trifluoro-I-(2-nethyl-4-phenyl -6, 7-di hydr o- 5H cy

wohop@asap 4, 5]t hi eno[ 2, 3- b] pyri di n- 3- yI) et haROMAEP2005/013194
2,2,2-Trifluoro-1-(2-nmethyl-4- £ﬁ|ophen -yl-5,6,7,8-te
trahydrobenzo[

2, ZZé?%§$ﬁ$ﬁE?ﬂ‘e {rlg O%Et 'g?phenyp§65 qu 5 6, 7

aySloperith piyy diieksn Beb] [p#n&ijnt—MBthanone,

COLRTL MO a———————

etfardinlej ydr o- SHcycl opent af

2 2, BT s O ompRo e D DT o3 dhy e -

cl% erith Py [ikleke o [3; ?be])p‘yrl&idﬂ Aghandng; 2- Tri f | uor o-1-

ycl E?p%nelfa‘h@?fgg ullr {2}3%’ gfﬁl%héqh%gﬁﬁ@qqu% Eq 1ﬂ e?n‘f}ﬁ gﬁmanone,

2,2,29, IfTﬁﬂLHﬁbQ' 4:'- 42ﬂ§oro— henyl)-2- methyl -6,7-dihydro-5H-

6- trlne¥ I-4 F -t hj. eno % éggrldln- -yl)-ethano

fyslopenta[4,5]thieno pyrl ethan

2,2 222 Jridifudserioed- ﬁirén-@ 1&%@&@1-617&:&1}1 dro2spret hyl -6, 7-d
Hcy clopentaf i [2, 3-b] pyridm 3-yl]

CYé%@g]ﬁT@ 5Jthieno(2,3-b pyrldm 3-y) -ethanione;

2,2,
?:22 EETMI&&QBQ eit oo gﬂfe gN{h'lé-ﬁ 8y byrdid- ﬂ%lb%éﬂfaﬁoﬁe,

He t 3 ) - et
2. 3. bUR Mo Bt g by i el Prdin b 350 BBy

ghgiﬁf l) - ethanone

[ -(2- Ioto-6-nethé%-4 phenyl-th|eno 2, 3- b%g{é gl

) - 22,222 wiftudrpuoHoéd-Aagronehenyl) - zlem fhigap Jpyridin511-
&ﬂaﬁo fluoro phenyl ) -6-nmet hyl -thieno [ 2, 3-Db]

pyr i 5-yl] - ethanone; .

| - 21@;ts}hd>om-f{ -f-flogesr-phesBngrmetlsrribiengi 2. 3-hi Rywidje 5 91 h3:8-2-
%&1 EQe DiWbhe 2: 2, 2- trifluoro-ethanone. Still other

pre erred conpounds of the invention are those

conmpounds of formula I, wherein R2 is

Myféllebmev@ted JoatoERanel e fention pekhess ceBmesanyef formula
%jpegl? ?\ﬁys Jor %ﬁ Qﬁzﬁ %opaﬁﬂiﬁle @ie ?olﬁiv\hﬂ% EQpEfC | open

I eno pyrldln - met hanone;
-Cycl opropyl - (6- neth | - 4-phen I-thleno 2,3-b
;I}/ ) - ﬁ'gc; ng%pﬁ](e@ methyl-4- phenyl -6, ¥ dihydro- SI-{ cyclope]nEJ %4 5]t 1eno[2 3-

QR{-9R> "Q%1 yl - 4-t hi ophen- 2- yI 6, 7- di hydr o- 5Hcy
gkﬁkEnta[ 4n% Eseno 2 3-b] pyridin- (} met hanone;
Cyclopropyl- (6 methyl- 4 phenyl -t eno [2,3- b |pyridin-5-yl)-methanone;

Cyclopropyl-(2-methyl-4-thiophen-2-yl-6,7-dihydro-5H-
cyclopenta[4,5]thieno[2,3-b]pyridin-3-yl)-methanone;
Cyclopropyl-(4-furan-2-yl-2-methyl-6,7-dihydro-5H-cyclopenta[4,5] thieno[2,3-

b]pyridin-3-yl)-methanone;
Cyclopropyl-[{4-(3,4-dichloro-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta
[4,5]thieno[2,3-b]pyridin-3-yl)-methanone;
Cyclopropyl-[(4-(3,4-dichloro-phenyl)-2-methyl-5,6,7,8-tetrahydro-
benzo[4,5]thieno [2,3-b]pyridin-3-yl)]-methanone;
Cyclopropyl-[4-(4-methoxy-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta
[4,5]thieno[2,3-b]pyridin-3-yl)]-methanone;
Cyclopropyl-[4-(4-methoxy-phenyl)-2-methyl-5,6,7,8-tetrahydro-
benzo[4,5]thieno[2,3-b]pyridin-3-yl)]-methanone;
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Cycl opropyl - (4-furan-2-yl -2-net hyl -6, 7-di hydr o- 5H cycl

opent al[ 4, 5]t hi eno[ 2, 3- b] pyridin- 3-yl)-nethanone;
wapalemoesBpyl - [ (4- (3, 4-di chl or o- phenyl) - 2- net hy PE®/EP2005/013194

57-di hydr o- 5H cycl opent a

[4, 5] thieno[ 2, 3-b] pyridin-3- ylfsnethanone

ERE IR IR e TTRER T

-bﬂm}:ritﬁtm-@nﬁ)-benzmc acid mﬁthyl7ester, ] .
Y B g e BpOR Ry LHOHS 45 By Fre M G bR 43 s,

bﬂlp;trhﬁtlﬂ@n}é) -benzoic acid methyl ester;

cl 4- 9x e -methyl -5, 6, 7, 8-t et
%G/lhy 13 b%(g{mpénecar onyl- 2/ me’rtL Ty 7)8 9- tetrahydro 5H-] 10 thia-1-aza-

bejodepilon-2-13)-biapid aﬁi&m@th)ﬂ aslermet hanone

I I
;f ((j|3 BBP‘%-Y}E)'E‘?E? %M&%@@Y D2 @ﬁg{}fk6§ 8,9-tetrahydro-5H-10-thia-1-

iRl ériz8 [ d)aALH- 37Deﬁé@iaﬁo§@| d net hyI est er;
4- (3-Cycl opr E%necarbonyl net

h
6, 7 §Y€18P¥°£¥ -BreffiAopzenst- %blen%?( -giaga-figprep-B ol )nmathanpne;

- ben tl@Fﬁ@yﬂ(ZrﬁielﬁW 461§E€%571’ 5,8- dlhydro 6H-7-0xa-9-thia-1-aza-fluoren-3-
opr opanecar bonyl - hyl - 6

7”8“@ F%FFéhydro 5H—10 thla I-azabenzo [ a]
azul eRcldp LRy
| ohy MJI 4 Efb( gt f’gdrlgﬁpﬂ %iﬁiﬁﬁo RS- T,

qp&ﬁ i* JngeR-Rey %meﬁlamazaanéenzo [ a]
azm
Q/CI ggc‘;lg%rylp%f g@am :194 dlgﬁgrl}?g}lthléeno LZ 3~ b}py_ydén ethanone

UOF e

th
ik? H?egi?lgg%«;ﬂmpp\@ﬁé afformub lvherdindt g HoFtianedly gubstituted
1|'§d 8r hetdoaryl h&kﬁﬁg@ tc?’9 rikk llfdﬁ%teﬂgﬂﬁﬂfd ){j‘relélb gfor %anc})e miuil_lﬂfactured

Cycl opr opyl'- ( 6- net g& 4-pi peri
BY theifallowiag Regeepsfe @Wexg}on qoaeirrishagy by swetqunag a ammpound of

fevghepropy! - (6-Met hyl - o
>4-d|phenyl-thleno[2,3-b]pyr|d|n-5-y|)-nethanone. The
af ore-nmenti oned conpounds of forrmula | wherein R3 is
optionally substituted aryl orrReteroaryl having 5 to
9 ring atoms as defined heyei nbefore can be

manuf actured by the follow ocess of the invention
conprising the step of react n a conpound of formula
I'V: with a conpound of fgf in order to obtain

the compound of formula I, mh%reln , R2, R3, R4, and
R5 are as A
with a compound of formula V:
O
R2
07 "R
v

in order to obtain the compound of formula I, wherein R*, R?, R® R* and R® are as
defined hereinbefore,

and if desired, converting the compound of formula I obtained into a pharmaceutically
acceptable acid addition salt. This process of manufacture is further detailed in scheme 1

hereinafter.
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defi ned hereinbefore, and if desired, converting the
conpound of formula | obtained into a pharmaceutically

weaeemmsaidke aci d addition salt. This process OPCT/EP2005/013194

manufacture is further detailed in schene 1
herei nafter. The af ore- nenti oned4conpounds of fornul a
la can be manufactured in _accordance with the

i nvelbt sferopentiensdrioraiungs pr bewsls e sapbr sianglaciaedinggcordance
gbithrtﬁé‘&tvleﬂgor?bmm%@ng)ﬁr&@&% rVing\Whd Reﬁopﬁﬁr&gigggcompound

formula VIIZ VIl in order to Obtain a conpoun
pblormuiude i with 2 Wompowmdiokiopaelgudht | y al kyl ating the
compound of fornula VIIl in ordey to obtain the
conmpound of forrmula la, wherein , RR R4, R5, Ra and
Rb are as defined hereinbefb 4 he conpounds of
formula I; and if desired, co yerting t he conpound of
formula la obtained into ceutically acceptable

@thes

acid addition salt. This of manufacture is
further detailed in schene 2 hereinafter. The

af ore-menti oned conpounds of W@Fnula |Ib can be

manuf act yred i n_accor,dapce W the invention by the
frb?ﬁ%ﬁwc%‘é)tw&%gg’%%ﬁﬁ??ogfrﬁ#gjﬂé step of reacting a
conpound of formula X : 4 W t N|, cOnmpound of formula
V:in order to obtain the cgnpound off fornmula IDb,
wherein Rl, R2, R3, Ra.and s @éf i ned

her ei nbefore for the of [formula I; and if
desired, converting the co pfornula |a

obtai ned into a pharmaceutically acceptable acid
addition salt. This process ofymanufacture is further

detailed in schene herei nafter. The ore- rent i.oned
eaﬁiﬁ&fﬁage y SR DS e tomE 6T FEURSY T e R to Sbtai e
26606GRN6 LoVt Th Rehdr &M &AL ROR IR, RTvend 1 drowé dfinied BeRsihefore for
conpr|S|n%.th§Fstep of : a) reacting a conmpound of

sy spmreuRds st igrmplads conpound of formula Xi1: R5-B(OH)

2nd M dedired, converting the compound of formula Ia obtained into a pharmaceutically

acceptable acid addition salt. This process of manufacture is further detailed in scheme 2

hereinafter.

The afore-mentioned compounds of formula Ib can be manufactured in
accordance with the invention by the following process comprising the step of reacting a

compound of formula XT:

with a compound of formula V:
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SO as to obtain a conpound of forrmula XilI: X1l b)

and reacting the conpound of forrmula XIlIl wth a
woaopmdsd2of formula Vi V in order to obtain tReET/EP2005/013194

conmpound of forrmula Ic, wherein Rl, R2, R3 are as

defined hereinbefore for the ctbhpounds of formula I,

R4 is Hand R5 is selected fromthe group .con S|st|n

inforder topbidin g goraprrnd it fomamia (o, w%%m&tl?ed Byrm@R are as
ﬁ@%@&%@fdﬁbe‘?&\é'f&&h@ céﬁFguﬁdsrzgfmI wherein the

stituents are selec fromthe %roup consi sting of
tral ib destnedrepnvedtiog-the q;gmpo@d. ﬁzan@la kgbtained into a pharmaceutically
R R Ko o A YLt scheme:
oseiapfted i nto a pharmaceutically acceptable acid ‘
addition salt. This process of manufacture is further

det &fﬂleegofenm%ﬁﬁgﬂgﬂ c%rrgﬁ;u?lﬁgef fo? ula ﬂZ%aﬁ BY ﬁﬁ%h a}?c%cgﬁ accordance

enconpasses npoun or nu :
vtk mlefmewentton ey tbﬁé@ihwedg PIOCENS @pm@rlsmgtthestep of:
abov J@e follow ng general
sche@eﬁ%%@%ﬁugg%%% Lljs?r ate certain enbodi nents
of the preparation of the co unds according to the
invention. In these schenmes, an ﬂﬁless ot herw se
stated, all starting material s,/ burlding blocks and
i nternmedi ates are comerci ajjl yWavail able. In certain
enbodi nents, the conpou f hg | wherein R3 is
optional l'y substltuted aryl or heteroaryl having 5 to
9 ring atoms can be prepared according to the general
met hod of schenel: Scheme 1: ¥ I11 1V a) Mrpholine 1
eq. , b Qb ELh Gl HPRG cat ., AcOH The for mtion
of 2-am no- ghlop hene erlvatlves of formula IV is
achi eved fromthe bafeddQilllyzed (nor phol i(KE)
cond [ onyl conpounds 11
thseog%ﬁét ﬁ{%“g%é a8 %%bﬁfug?‘@ G"alrr[f and sul fur by the
G9mald reaction (K GCewal d, E RrSchinke, H Bdettcher,
Chem Ber. 1966, 99, 94-100). Noyel thieno pyridine
derivatives of formula | were optaihed fol | ow ng a
Fri edl ander type reaction (P i edl ander, Berichte,
1882, 15, 2572) between -thlophene 'V and a
1,3-dione Vin an acid (e.qg. §cet|c7a0|d) and a
catalyst (e.g. a catalytic amount of sulfuric acid)
(A. Arcadi, M Chiarini, S XTI

b) and reacting the compound of formula XIII with a compound of formula V:

in order to obtain the compound of formula Ic, wherein RY R?, R®, are as defined
hereinbefore for the compounds of formula I, R* is H and R’ is selected from the group
consisting of C,-Cy-alkenyl and optionally substituted aryl or heteroaryl having 5 to 9
ring atoms, wherein the substituents are selected from the group consisting of halo,
cyano, C;-Cy-alkyl, C;-Cy-haloalkyl, C;-C;-alkoxy, C,-C;-haloalkoxy, C;-Cy-
alkylsulfonyl, or -C(O)O-C;-Cs-alkyl; and if desired, converting the compound of



G useppe, F. Marinelli, Synlett, . 2003, 2, 203 and
references therein)ln certain enbodi nents, the
woanpmdsds of fornmula | wherein R3 is NRaR ar e POBEE2005/013194
desi gnat ed as conpounds |a and nmaybe prepared
according to the general net hd& -descri bed in schene 2
her ei nbel ow. Scheme 2: c¢) Myrpho n EtOH .. d) i iﬁd-l
fomtyla Rholained intp @pharraycenirally pracptadleactd ‘il%sa%‘ﬁ 15 process of

| r}céalg{\_ﬁ%trt&r%@s Rl thér L b’iﬁ'sg%rﬁé‘i RRbRRRederivatives VI are
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nown or maybe prepared using procedures
simlar to the Gewal d reaction described_ in schene
by rEedtvengonalsesRermPasseicFoORONR oW Fase B AR 1€ whenever
' ' i el prddsseGewal d, E.
@ig%ﬁ%@g%@&gﬁﬁg}ﬁb&&%t Ber © 1966, 99, 94-100).
Novel 4-am no thieno[2, 3- bj %ri di ne derivati ve% Xl |1 fth
ver herfellewiad sersrplgckemesdcied gherdllpstratecsripin embodiments ot the

QB 584 BPelRINVEE the6OJEROMBY Snd unless

L e T :

or mu ( fol 'owed wit houé\nii sol adti on of
dtherwisstseaters dil stertingymatesipls; byaldingblagks gnintpraediaics ¥e
c%%gerc{ghg% idgki vatives la were obtained by

COmventt bnal procedures for the al kylation of a

primary amne. In certain enbodinents, the conpounds
of floramihia embeidénents, (e CORPOUIRS oA fmyLe Huheigul s optionally

%Et%u%%?il%rfhg{er(gﬁglrﬂék/ﬁl%S to B"riﬂ%%iﬂoﬁ@ darfBe pepafiBaBdrding to the
erelrn designate s corfpounds 1b, maybe prepared

genenl dietpdiaf sehemejener al net hod described in scheme 3
herei nbel ow. Schenme 3:1 X x XI Ib f) i.NBS, CH2C 2;

$'h %qt'i ¢ anhydride; g) R R NH, Pd2dba3, X-PHCS,

7 b) H2SO4 cat., AcOH 2- Amino thiophenes | X
(comrercially avail able or described in literature)
are bromnated in 4-positR’on with N-brono succi ni ide

iRZCHZCIZ followed by thelimedi ate addition gk ace

anhyyride tp af gord, deriva Pves X.2Fgllowing a
nmet hadol ogy’ devel oped S.L. Buchwald et al. (//
R 2000, 65, 1144) %vel derivatives Xl
obt ai ned, whi ch underg®N a Fri edl ander type reacti®n
wi t hpconmpound of formul a Yi(see schene |)to yiel diV
conmpounds of fornmula Ib. In certain enbodi nents, the
conpounds of formula | wherein Rl, R2, R3 are as 3
def i ned™er ei nabove for fdaimula I, Ris H an&iR5 i
selR¢t ed Frgn t he group cowsistingbof C -Cy-al
and optifnal |y sutbstitutgd aRyl or heteropeyl sha
y atons, wherei th1e substi tuents ‘are\se
¥ griddp consi stO'ng Bf hal o, cyano, QC S al
Cr Cy- hal oal kyl, CrCy-al koxy, CrCy-hal oal koxy, @ C._-a
kyl sul Fényl,  or -C(0O ocr ¥ I

a) Morpholine 1 eq., EtOH, reflux; b) H,SO, cat., AcOH

The formation of 2-amino-thiophene derivatives of formula IV is achieved from the base-
catalyzed (morpholine) condensation of an enolisable carbonyl compounds IT with a
methylene active nitrile IIl and sulfur by the Gewald reactiog (K. Gewald, E. Schinke, H.
Boettcher, Chem. Ber. 1966, 99, 94-100). Novel thieno pyridine derivatives of formula I
were obtained following a Friedlander type reaction (P. Friedlander, Berichte, 1882, 15,
2572) between the 2-amino-thiophene IV and a 1,3-dione V in an acid (e.g. acetic acid)
and a catalyst (e.g. a catalytic amount of sulfuric acid) (A. Arcadi, M. Chiarini, S.
Giuseppe, B. Marinelli, Synlett, . 2003, 2, 203 and references therein)
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al kyl, herein designated as conpounds Ic, maybe
prepared according to the general nethod described in

wechmwme3n2 her ei nbel ow. Schene 4: X XI11 1c h) PCI/EP2005/013194

R5-B(OH) 2, Pd(PPh 3)4; ii.aqg.NaCOH, b) dione V H2SO4
cat., AcOH Fol | owi ng a Suzuki - k&t hodol ogy, by coupli ng
a_bronot hi ophene internmedi ate X (descrjbed in s¢heng, .

3) witsFriaiceonhetigiears PeaomprapteoiarBRiad wherdn 8f is NR'R” are
RO Riohded agigalﬁ@mé% and May%ggerpgpédadce&% th@he genera]

deprotecCtion o e acet am de’ un basic conditio

migend dpeeribedtin véwme 2 herginbideyo a Fri edl ander type
reaction with conpound of fornula V (see schene 1) to
yi el g.epqpounds of formula Ic. The preparation of
conpounds of fornulae 1,Ja, Ib and Ic are further
described in detail in working exanples 1 - 40 As
nmentioned earlier, the npounds of fornula | and

t hBi phar naceut i cal | y/accept abke additi orisal t%
posse%s val-babl® phar macol ogi cal—pr operti es) has
bep nd that the conrpounds of the prese iNavent i on
have an affinity to the NGABA B receptor.RTheSconﬂHunds
wer @l i nvestigated in accordance with the tes gi ven

hereinafter. Intracellular Ca2 nobilization say The "

Chi nese mster OvaPy (CHO) cellg stably expressing Ra\NzR o
huypan ABRl aRpa and Gal 6 wer &\seedpd 5x| ™4 R

cel Il ip the Ipol B-D-fysine t wePl, P R
bl agk/\\cl ear - bot t aqed pl at es R Pal 8= ||

RIT0yg CANH,24 MEOT at Br, the cells N ed for 90 SN\ R
mn at 37C with 4 nM Fl ou-4 acet oxynet hyl ester

(Cat Mog No. F-14Y82, Mol ecul ar Prob¥Bl Eugene, OR) in Ia

| oadi ng buffer (IxHBSS, 20 nmM HEPES, 2.5 nM

Probeneci d). Hanks' Bal anced Salt Sol ution (HBSS)

(3 G29rpH atiag attog; dni.pTE406&t e i shCHERRSaH, IDWIF (Sattrabeiz:
No. 15630-056) were purchased from I nvitrogen,

Carl sbad, CA. Probenecid (250 m\V) (catal og No. P8761)
was from Si ?rm Buchs, Switzerland. The cells were

Wesfesenatipy of Ziamdsodi ¢N-thivabrarylastpties Here dhsyknexe esmay be
%ﬁm@ﬁ%in&ﬁ%@&ﬂhw | B0i1a¢ 2 %e%@v@(?féa%:ﬁ@ﬁ H&Qribe{dgtﬂééﬂéme 1by

e nmeasured usi ngﬁga Fl uoronetric [nmagi E%OP
Reetiieg melopitaR andpbouivih tiDeapipeeyiatd/lsetboe phfokmuleA). (Ks Gewald, E.

SHL PEACBSYL Y gPONICEs 9ol B i g
bpptides deSivatives Véfloveee prepaiep phing atprocedofe tehert€NBAVARG/13104, by
R 29900 SONCSILLAL LA ERANES Vit S without
isolation of the intermediate by a cyclisation step with a Lewis acid. Final derivatives Ia

were obtained by conventional procedures for the alkylation of a primary amine.

In certain embodiments, the compounds of formula I wherein RY R% R® are as
defined hereinabove for formula I, R* is H and R® is -NR*R, herein designated as
compounds Ib, may be prepared according to the general method described in scheme 3

hereinbelow:

Scheme 3:



determined in the absence and presence of 10 nmM
enhancer. The GABA-shift is defined as Log [ EC50 ( GABA
wo 20@/0ad3enhancer) / EC50 (GABA al one)]. The %PausEiPmassini3io4
enhanci ng effect (% Emax) and fotency (EC50 val ue) of
each enhancer was deternined Ttoi
concentration-response curve of the ephancer (0.001-30
M3 n the presen of 10 nM GABA ( EEGLO Responses R 0

were\nmeasured as pe ncrease in flu scence ninus
% tone waxi mal stinfl ator P ef fect ; R?
i BA al 6nie ( 009%™ andN B P
Ioetaed 0% . The data !

K 8 re fitfed S SN R
with the equation Y=I 00 + (Max-R 100)/( 1+( EC50/
[drygl) 11) where ®bx is the maxi mgin effect, ECS50 the 1
concentration eliciting a hal f-nmaxi numeffect and n
?hﬁs’s" th,cl @R@et%%hf&ﬂ@ogamabm Ffogtﬂbiﬂél aPHOES csebl,; B81,S0, cat., AcOH
hei r’ pharfaceutical |y usable aci dition salts can
be used as nedi caments, e.g. in the form of
phar maceut i cal preparations The pharnaceuti ca
PAeRidbEhioPAENEE AR (&ﬁnﬁdfﬁlﬂ]y&tfﬁlaéth @rdebdrihedén fiteritord) ee

lf%%hr?no%fiiﬁ lﬁ)gts%gﬁ gﬂﬁxelg %ré%%dﬁt Sl’lln(ljir aﬂleﬁf—[ﬁ%f' %o]jjov\%laq)y the
ﬁmmpeham additionTifecanihydtdetoi aéﬁord: derivatieseX. &ollomrgﬁ yethodology
ggvfeleoi)tr d by %%Cﬁﬁkﬂvyald &8 A ' @Tﬁl 5&6& 02'06? Qfs, ?ﬂf)@ ASbd1 Qetifives XT were

| hjection
glctlamedow]glch unéerg@ ﬁﬁ@g@l@gd@ﬁmq}qemnog with gempaid of formula V (see

RBBLITBSE) é1&%ﬂngomt8f%o&m191@ddl tion salts can be
processe har maceuti cal | y I nert i nor ganl cC or

or gaf Ger@XFémbsRERnisOhelbs: ﬁﬁdy@ftfbﬁﬁum v RS, R? R® are as
coated tablets dragees an hardsgeug e capéules ¢
defireddereindhone krdperulaf Rds FlandiR des it Eagoup consisting o

8128l Pén(a %ftlohﬁl?y s%@%ﬁt%t&f( &ylCAMheRousEkhvasy S0 ring atoms,

excl |en l ets, dragees and haﬁﬂwgslatlng
whp@mﬂz@ sulsssicensy @eéd%qt?ﬁ Bamgthe srowpsopsigése cyano, Cr-Cr-
gﬁf&sg' dtﬁ?@aﬂﬁd ¢;- (\17@£E6>9;bb? (Lt aFoal BN S, - c;an@suﬁ@m or -C(0)O-

ol s. Sui tabl e ex0|p|ents for

ﬁa@faék;ﬂmeeemfdewam a5I15emROENEY ko may P ﬁ@r%@%foréf% to the
gerh'rﬁ%tfxgﬁj db Ll BfschRl ¥ BlSintRRGENAT OSE, T Nver !

ugar ucose. Sultable excipients for injection
solutlons include but are not limted to water,
g&ﬁg@@ﬁs pol yol s, glycerol, vegetable oils. Suitable
excipients for suppositories include but are not
limted to natural or hardened gels, waxes, fats,
sem -1 i eover, t he R® O
phar maceuid in prgservatlves
sol ubi i g agents,

|d or |liquid polyols.
| preparations can
stabilti zers, we

ers,

enuls/fl rs, sweeteners, celdfan fl avor ant s,
f eF hRe osnotic pressurse, Hﬂ#iers nasklng S N R

agents “or anti oxi dants. They can al so contain stil
ot her tggrapeutically val uabl e subst ances.
Xin -

h) i. R5-B(OH),, Pd(PPh,),; ii.aq.NaOH, b) dione V, H,S0O, cat., AcOH
Following a Suzuki methodology, by coupling a bromothiophene intermediate X
(described in scheme 3) with a commercially available boronic acid of formula XTI,
derivatives XIII were obtained after deprotection of the acetamide under basic
conditions. These derivatives XIII undergo a Friedlander type reaction with compound of

formula V (see scheme 1) to yield compounds of formula Ic.
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The dosage can vary within wide limts and will, of
course, be fitted to the individual requirenents in

weacds/opam3ki cul ar case. In general, in the caserof/Epe@b/013194

adm nistration a daily dosage of about 10 to 1000 ng
per person of a conpound of geﬁ%?al formula | should

ropriate, although, t abov pper |imt can ) )
2l 5o BepeReas 6T WBRO ML AL LU eTalh i Srecletet By g described n
ﬁMﬁﬂH£WQn@%9&@ﬁﬁgegﬂix@ Ingredlents mg/tablet 5 ng 25
ng 100 ng 500 1. Conpound of fornmula I 5 25 100 500 2.

66 SomAnIRIe GigSiRacPrRE e lvaaea ) 8ol S irmecesicaly

M%ﬁﬁﬁﬁl'e ldﬂﬁlﬁ'bﬁ@ﬂ&t{ﬁ)sgesélvaluablér a@ba&(ﬁ@gllﬁﬁaréﬁezﬁ&;”ﬂt has been found
facturing Procedure X items and

%‘?& QPP ORPEHOIFOE PreseRf IWé&néan have g5 ﬁpﬁ@ t@%rﬁiﬁ% rgfeptor

500C. 3. Pass the granules through suitable nmilling

equi PRBRSmpdundf@etré rB3tHaRA6h Bickrd@ice WitheBe ¥k19 41v@S hereinafter.
conpress on a suitable press. Capsule Fornulation Item

n li.en s, gl capsule 5 ng 25 ng 100 ng 500 1.
?ﬁfw ‘59 pobpization awaps - 100 500 2. Hydrous Lact ose

159 123 148 - 3. Corn Starch 25 35 40 70 4. Talc 10 15

10 25h&Chivagy s bt Stv@@r @H@)Jceas aaﬁy&pxa&suzg%rﬁm&QQBRlaRza
600 Manuf acturi.ng qcedure . Mx 1tens 1, 2 and in

an&Grd G Sﬁi:d@érat p510” zellsiv el inghe poly-Tidppine teensedd 9@%1:115
@ﬂgk/@eéflg&{orﬁeﬂlﬁ& ?@D Biosciences, Palo Alto, CA). 24 h later, the cells were
loaded for 90 min at 37°C with 4 pM Flou-4 acetoxymethyl ester (Catalog No. F-14202,
Molecular Probes, Eugene, OR) in loading buffer (I1xHBSS, 20 mM HEPES, 2.5 mM
Probenecid). Hanks’ Balanced Salt Solution (HBSS) (10X) (catalog No. 14065-049) and
HEPES (1M) (catalog No. 15630-056) were purchased from Invitrogen, Carlsbad, CA.
Probenecid (250 mM) (catalog No. P8761) was from Sigma, Buchs, Switzerland. The cells

were washed five times with loading buffer to remove excess dye and intracellular calcium

mobilization, [Ca®']; were measured using a Fluorometric Imaging Plate Reader (FLIPR,
Molecular Devices, Menlo Park, CA) as described previously (Porter et al., Br. J.
Pharmacol., 128,

13-20, 1999). The enhancers were applied 15 min before the application of the GABA. For
GABA shift assay, concentration-response curves of GABA (0.0003-30 pM) were
determined in the absence and presence of 10 pM enhancer. The GABA-shift is defined as
Log [ECsp (GABA + 10 pM enhancer) / ECsy (GABA alone)]. The % maximum
enhancing effect (% Ey.x) and potency (ECsq value) of each enhancer was determined
from concentration-response curve of the enhancer (0.001-30 pM) in the presence of 10
nM GABA (ECyo). Responses were measured as peak increase in fluorescence minus
basal, normalized to the maximal stimulatory effect induced by 10 uM GABA alone
(considered 100%) and 10 nM GABA alone (considered 0%). The data were fitted with
the equation Y=100 + (Max — 100)/(1+(ECs¢/[drug])") where Max is the maximum

effect, ECs the concentration eliciting a half-maximum effect and n the Hill slope.



3. Fill into a suitable capsule. EXAMPLES In the

follow ng exanples, all the starting materials are
woamemegisal | y avail abl e. Exanple 1 PCT/EP2005/013194

| -[4- (3, 4-D chl oro-phenyl)-2-net hyl -6, 7-di hydr o- 5H cyc

| opent a[ 4, 5]t hi eno[ 2, 3-  b] pyrr@l(i)h 3-yl]

-2,.2.2-1rifluoro-ethgnone_a

(2- Ani fo- Slogcageliaren ZFHQEI}’@P@%MS&FHMN ophen- 3. ?% glf?ﬁ
, 4-di chl or o- Rf}?@%%;&fﬁ;ﬂﬂmr@ai@ceﬁ stirned sol ug é
0.30 g |(21.40 mol

§12aﬁ§%1‘e1 di chl(}g{jgeghgn\l/lz) m3 ((J)l(o- propionitni : e in 10 m

et ha o ent

43 ng (11, WhAﬁlﬂef_ur,O,ﬁncdﬁggw at(J ?‘)QX-E&“”OPM
nor phol|i ne e ure was Hei@hgplGABAM) ?ﬁ EEQ(GABANIone)]
and t hen IGAB dalbeae welttdPo and ext r act ed ree times
vvith etlhyl acetate. The conbijned organi ¢ phases wer e
e ver—soeium-sul-fate ar'ﬁeon"f‘".tral ed—A—vacun-
Tr|]turat|on in ether affordeg %79 (89% 03
(2-am no-5, 6-di hydr o- 4H cydopent a[ b] t hi ophen-3-yl) -
(3,ﬂ-d|§hror o- phesyl) - met hangne ag.3a br¢own solid. -0.9
ES-MS nfe: 312 (%9 (M+ H+, 100). b)

1 -[4- (3 4- Dichlorg-phenyl)—-2-rethyl-6,7+di-hvdro-5H-cye
I oEént ar4, 51t hi enof 2, 3- 24 0.8
b] pyti di n-3-yll1-2,2, 2-trifluadro-ethanong To a stirred
sohgtidn of 50 nps§ 0. 16 Mol ) 0.86 -1
(2-am no-5, 6-di hydr o-4Hcycl opent af

h1th|n hpn?MI\J_?Amphlnrn nhpn\/l\-r i

m 24cetli ¢ aci d wa®® added 0. 020 m 1(96 17 |mol ) of -1.1
|, 1,1-tjrifluoro-pentane-2 >4-di one and one drop
—ofsgifuric aci d. 3he m xtur e |was gizen SILI rred at 10Q
OC for {10 mnutes in a mcroyave and then concentrated
in vacuo. Flash chromatography (heptanel/ ethyl
acéPatg 10:1) affeggded 9 ng (|14 %o 20.91

| -[4- (3, 4-di chl or o- phenyl) - 2-{net hyI 6, 74di hydr o- 5Hcycl
opgRtaf 4, Sithienof 2, 3= b pyrijdin-3-yi -2

J272-tr|i fl uoro- et Hanone as a|yel | é# sol ijd. ESMS ni-83
(%: 430 (M+ H+, 100). Exanplle 2

2,2,2-Trifluoro- I-(2 rrethyl-4 th| ophen-2-yl -6, 7-di hydr

0-5 Fﬂ’h@@qr@p@mdé o4 f cg]q kasofed] ag-their pharmaceutlcally usable acid addition

n
%%t@ 365{5 gé ﬁ%eﬁ 6a¥ b—)edfcgg%ﬁ% @% ;‘/% t%ep%)rﬁrtnaorfkglh? HII%CB tlcal gre)?arauons The

plwrreanehﬁim}l Pmparhwnb@ administeradcpralbyl, agi ior gform cggja@ets, coated
‘(f%le?f df%%s%}é a8 sé% gag@%@&%!%eg (séflhfégﬁso ang.;%i&fs ok @uép@nsxons The
a;mirmqb@moam@mé;om@gem@sq e eechadinieytalbiylefguin, the form of suppositories, or

parenterally, e.g. in the form of injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

e.g. for tablets, dragées and hard gelatine capsules.

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

solid and liquid polyols.



and 0.17 m (1.98 nmmol ) norpholine. The m xture was
heated at 90 C for 2 h and then poured onto water and
wexbieaesBe three tines with ethyl acetate. ThePcomipoedi3194
organi c phases were dried over sodiumsulfate and
concentrated in vacuo. Trituration in ether afforded

0. 47 96%
(2- aﬁ?‘ﬁ%’l%e@%?fﬁy fr dbamepyiarBpretfealusionn pep Fieppsingluyle bt are not
hﬁﬁ)ﬂa&‘ﬂd nge?\‘/}’_pd}ﬁﬂb?%ﬁg?@m?e?nﬁfeﬁrsﬁm gftdd. ES-Ms nie
2 Trlfluoro | - (2-nethyl -4-thi ophen-2 %%&6 7-di hydr o- 5H
- cy cP bt exgppicnds {95ilagiqnsobtiops mehudgibyt gramotlimited to water,
ﬂk&ﬁﬂ@%%h% gy&%bFQ&QuéRhﬂk'on Of 59 ng (0.24 mmol)
(2-am no-'5, dro 4Hcycl opent af
b]thlophen 3 yI) thlophen 2- yI-nethanone in 2 m
acet Peltabs GRipaets tRT sUPRYsBaBesipclpde but aiprppY limited to natural or
hatdehed dils Wik ORREMLANRLA 41 RDBo19HM, one drop of
sul furic acid. The m xture was then stirred at 100 OC
for 10 mnutes jn a mcrowave and then concentrated in
vac ubloreavashe ARy mecegicalgP A pgRs£AB conigimpreservasivay, eolubilizers,
&leﬂ& bt h8, B ulsARrs dweeteners, cal ,
é‘ e_rt et ﬁ%%oe ™ 2urmt rsy virez etnﬁrs Cpohcérr?fl%s- gavorants éalﬁs fgr varying
eIpPEE BpRFTa] Duffesy, prsking ageptsansAntigydarisn They Fan alsg contain stll
Is_&l@aﬂﬁ%eaﬁcﬂy%giu%ﬂe%ﬁ&tﬁicks ES-MS me.(%: 368 (Mt
. Exanple
2,2>2- Trlfluoro I -(2- nethyl 4- phenyl - 6, 7- di hydr o- 5H cy
cl opEhe dpsasecan e WEho wide lignitsgnd #ith 0§£9‘Ilf)5€>élelﬁéﬁ¢dﬁ‘é the)
(v 41 G o R i Byl Te Qe ﬁ&‘tﬂilrQﬁgentIﬁ é@lét@l ﬁp{h%r%as% o\f l %%ph
eny| - met hanope To a stlrre sol uti ;
ﬁe}mm)lst@ﬂ@sw dyilp Hesage obthopt bhia FA0Dang nermrsmn cétawamplound of
ﬁ@&%wl dibuld bé 28 ﬁﬂ@' ) @J\%ﬁe
%@1%1’ stioud be gpaé} b a thSﬁ(%HZ@)@%BB r 1138t 38 also be
%F?ﬁ?élwbﬁé NETYFEATIH Xt ur e vvas heated at 90 OC for 2 h
and then poured onto water and extracted three tines

with ethyl acetate. Tﬁﬁﬂ&@@ﬁhﬁﬁﬂogKﬁ@@@&agﬂﬂiﬁﬁ wer e
dried over sodium sulfate and concenirated I n vacuo.
Trlturatlon in ether afforded 0.50 g(98%
t5- d mg/tablet
i yd. ro- 4FLcycIopenta[b]th|op 3 yl) yl ano
as a brown solid. ES-Ms me ?§§' 244:?HH€H R%g§£ 360 mg
27", 2-Triluoro-|-f2-nethyl -4-phenyl -6, 7-di hvdr o- 5FFCVC|
bpentapround af ORBHEE- bl ~ pyri di n- 3- yD25et hanok® To a 500
St rm@oségn%a%s@'réo ng (920 moly)s 30 150
2 an1no di hydr o- 4Hcydopent a[
E@le) phenyl - met harfone (the6preparaﬁion of 30

21!\'h' qmldr&&%%b*@;%ﬂul'o& exanplﬁ) 2) in 3gm acetig acid;sg

mas added 0. 026 ) nnnlg of
, 1, Magpgspry éﬁeeﬁém ane- 1 1 1
Total 167 167 167 831

Manufacturing Procedure

1.  Mixitems 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.
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2, 4-di one and one drop of sulfuric acid. The m xture
was then stirred at 100 OC for 10 mnutes in a

woiarepsrse and t hen concentrated i n vacuo. Fl aBOT/EP2005/013194

chr omat ogr aphy (heptane / ethyl acetate 20:1) afforded
20 ng (27 % 2,2,2-trifluoro-T2¢2-nethyl - 4-

phenyl - 6, 7- di hydr o- 5H cycl o 4, 5] thieno [2, 3-Db]
pyridin-3-yl)- ethanoneéﬂ§@§§£52 il. ESSMB me
(%: 362 (M+ H+, 100). Exanple 4

herh 2EdREdistts 4- phenyl - 6, 7- di hydgeaddtecycl opent a[ 4, 5] t h

eno[ 2, 3-b] pyridin-3-yl)- ethanone To stirr
sol ution of 56 ngy (0.23 rrm)lafp é%n% ﬁﬂhng 500 mg

(2-am no-5, 6-di hydro- 4H—cyc|openta[b]
Lhiogb oﬁn&bfﬁﬂﬁﬁﬂam - met hanome in 2 zﬂ acetilgoaci d 500

was 016 m (0.24 of pentane-2, i one
%nd gﬁdﬁﬁzsulfurlc ggﬁh% The ture mgégthen T
gﬁircgﬁlgﬁn%oo OC for 10 mnpses in a&s5m croway@ and 70
t hen_concentrated in vacuo. F|ash chraomatography
%hep?ﬁﬁe /| ethyl acetate 6:1} af ford 33 ny E 7% 25
ME?BMm“Ste@MBW 6, 7-di hyplr 0- 2 5
5H—c openta[4 5]thieno [2,3-b] pyridin-3- ylé
ethahneibk as a yell ow sol i d. @élWSrﬂ%QQQQ §80 ( v+ H£00
100). Exanple 5 | -(2-Methyl-4-thiophen-2-yl -
Kfashu e eliraroOhoesel-@pent af 4, 5] t hi eno[ 2, 3- b] pyri di n- 3-
yI')-ethanone To a stirred solution of 55 ng (0.22

(2-am_no di h -4H cycl gpent a[ b]
ﬂhlo%ﬁ§H3§m9P%mW%§8bﬁ t% %ﬁéﬁ&ﬂ@uF% 2 m acetic
aci dAwasteggd;eﬁld@ Qﬁﬁnmlfownaﬂumml) of _

ent ane- ﬁé e and one drop of sulfuric acid. The

xtﬁﬂ@nﬁh%ﬂﬂ @Pi%%ed at 80 C for 15 minutes in a
m crowave and then concentrated in vacuo. Flash
chromat ography (heptane / gkhwiPerstate 6:1) afforded
27mg (39 % | -(2-nethyl -
t hi ophen-2-yl -6, 7-di hydr o- 5H- cycl opent a[ 4, 5] t hi eno
[ 2, 3kbthe pidviihgex3myplds; albtHeanwetieg antaiajsalré ovmsetdidly available.
ES-MS me (% : 314 (M+ H+, 100). Exanple 6
2,2,2-Trifluoro-I-(2-nethyl Exemiilée bphen-2-yl -5,6,7,8-te
trahydro benzo[ 4, 5] t hi eno[ 2, 3-
b] Py t4-68, ﬁmclglbl)o-phmﬁo}rmﬂlylﬁ 7-dihydro-5H-cyclopenta|[4,5]thieno|[2,3-
(2- Ami no-4, 5, 6J- t@gmﬁds" 102Nz ¥ifdd RS, v Vt Mophe

n- 2-yl - met hanone a stl red solution of 0.30 g (1.98
AR A 3 8% %5- éﬂlt,fﬁ‘x‘oomf‘&?ﬂbpe?mﬂb ﬂﬁ&ﬂieﬁm-wwbq diBh1BrdThhenyl)-
ethanol was added 0.21 nmi (1.98 mol) cycl ohexanone,

.98 nmol ) sul fur, and

To a stirred solution of 0.30 g (1.40 mmol) 3-(3,4-dichloro-phenyl)-3-oxo-propionitrile
in 10 ml ethanol was added 0.12 ml (1.40 mmol) cyclopentanone, 43 mg (1.40 mmol)
sulfur, and 0.12 ml (1.40 mmol) morpholine. The mixture was heated at 40 °C for 48 h
and then poured onto water and extracted three times with ethyl acetate. The combined
organic phases were dried over sodium sulfate and concentrated in vacuo. Trituration in
ether afforded 0.449 g (89%) (2-amino-5,6-dihydro-4H-cyclopenta[b]thiophen-3-yl)-
(3,4-dichloro-phenyl)-methanone as a brown solid. ES-MS m/e: 312 (%) (M+ HY, 100).

b) 1-[4-(3,4-Dichloro-phenyl)-2-methyl-6,7-dihydro-5H-cyclopental4,5]thieno[2,3-
blpyridin-3-y1]-2,2,2-trifluoro-ethanone

To a stirred solution of 50 mg (0.16 mmol) (2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophen-3-yl)-(3,4-dichloro-phenyl)-methanone in 2 ml acetic acid was
added 0.020 ml (0.17 mmol) of 1,1,1-trifluoro-pentane-2,4-dione and one drop of
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0.17 m (1.98 mmol) norpholine. The m xture was heat ed
at 60 OC for 2 h and then poured onto water and

wexbieaesBe three tines with ethyl acetate. ThePcomipoedi3194

organi ¢ phases were dried over sodium sulfate and
concentrated in vacuo. Triturag®on in ether afforded

0.52 989 , . ' '
i‘égﬂ?ﬁg%g’- I,f{% gt EasTthey Hitsedrin 28 G el bpfrariegnyg micgqirave and
RN entibked TR YAB0 OF Eshochr 8ita iz edthe (Bethhle / &ByIMEetAleq 0:1) afforded

9 : 4 . L . .
éf/%g (zlﬁ% %%‘gl%t%‘-dl’&?‘%‘f’fgwpﬂﬂﬁh%‘&r?éﬂl-hidgﬂ*?& 6J, 8-t et
csampént#@e,ahhiebétlzs}b hpiyeid ]grl-ggfl]32,b,gzgtyi"ltléﬁirmvelﬂ§ambhe at hadmesolid. ES-
") 0 : o
Yg"%ﬁs%j %?@(@Q;H{, . by dr obenzof
b] t hi ophen-3-yl)-thi ophen- 2yl - e hanone in 1.5 m
acetic acid was added 0.02 0.20 nmol ) of

b 2la-Trifthddol H@Z’—Hﬁﬁﬂ?ﬂ-ﬁ?ﬂﬁ%;ﬁmeﬁiﬁﬁ%?—cﬂ%r@lﬁ{—g{rﬂ&pe%ft%&g&thieno [2,3-

sulfuric acid. The mi ture_was then stirred at® 10
for 10 nminutes in a mXPEENE-EhgthameReconcentrated in

O Ya (g Ptgpc}p%gg—3/—Vl§—ttﬂi)c/)lphgrﬁ(2efﬁ —trr?ethanone

:2, -rifi ro- -2- hI- sthi en-2-yl-5,6_ . . . .
By subist ranlot SELIELTT Senl aresp o SonpRy ol Reapigpiten 10
el kdnonevasidded Ot @ng €1.88 mmEScpbopanean(dife; 638382 ({88 niol) sulfur,
FRE817 EHRTES ool morpholine The mixtyresvgs heated at.99.° G spe e
PoYteH ioatol2tenans] gyt thuge imes withreilnd nectis. Eheedmbiae organic
E’%s'é;m Wﬁ‘g_d%fe% %ger@_g%ﬁg?f} i‘ﬁ%‘%ﬁﬁ cr%)élgentrated int vacuo. Trituration in ether
ok BAZB-(80%) ;2:mn9pﬁéréﬂzw§pz%@ﬂ%ﬂ%&aQoﬂqh@phen%—yl)-thiophen-
PIyRpedtdrions a94 bakinCdd]it SESIBES I $@F): 1250 exampl, e0®) in 1.5
m acetic acid was added 0.020 m (0.21 mol) of
bEAD 2AEr P oo di- Onmethiyil 4 aheplien2-df6, Bditivdro-SHacdbpehtadd, 5] thieno

) xhure was; then stirred at 100 0C for 10 minutes in a
ncentrated in vacuo. Flash

ot at.e,9: f or ded

RSB SGORY o R S SR 3yl o co
enseapentalh ltiophen-Byh ethicphgarofenedpnansin hind pestie addpyas added
Owss il g@_@; Mhﬁﬁ@ft NANGRALER-BertShd-OW- Bbhe aeBo MRIh & f sulfuric acid.

% : 3 8&% .. 100) . Ex§ e 8.2, 2. , :
%hermqﬁuzﬁo ¥-ther stirpes 31 PR %plr@éﬁwu}e-szn FrepisyAvase gnd theng
ﬁdzﬂcaﬂﬁtﬁh‘e@ meo.gﬂaslﬁ]chftirﬁﬁthraphy (heptane / ethyl acetate 20:1) afforded 19

s /25 I.R- o- - e anone . a - Os.

g G2 IR SR Vs R o icHnen 2 by ity to-sEL-
eyclopratai xjthiphe (y3-p] pyndink3pdnethanone as a colorless oil. ES-MS m/e (%):
368 (M+ H+, 100). '

Example 3

2,2,2-Trifluoro-1-(2-methyl-4-phenyl-6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-
b]pyridin-3-yl)-ethanone

a) (2-Amino-5,6-dihydro-4H-cyclopenta[blthiophen-3-yl)-phenyl-methanone

To astirred solution of 0.30 g (2.06 mmol) 3-0x0-3-phenyl-propionitrile in 10 ml ethanol
was added 0.18 ml (2.06 mmol) cyclopentanone, 66 mg (2.06 mmol) sulfur, and 0.18 ml
(2.06 mmol) morpholine. The mixture was heated at 90 °C for 2 h and then poured onto
water and extracted three times with ethyl acetate. The combined organic phases were

dried over sodium sulfate and concentrated in vacuo. Trituration in ether afforded 0.50 g
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To a stirred solution of 0.30 g (1.71 mol)

3- (4- net hoxy- phenyl )- 3-oxo-propionitrile in 10 mn
wethwnes73nas added 0.17 m (1.71 mmol) cycl oheramERre05/013194

53 mg (1.71 mmol ) sulfur,and 0,14 m (1.71 mol)

norpholine The mixture was he# ed at 40 OC for the

end,, and onto a ted
(R 4% priind -t Geh - cieper 8 o iePhedb b g garpanone a
RBaseshiderseMdhed%vers @ddHuisul f at e and concentrat ed
in vacuo. Trituration in ether afforded 0. 51 g (85%
)2, 20 Trifubr &1 62 7m eyl &imhe il vental 445 )hiedo[2,3-b
nekgo yopl henyl ) - met hanone as an orange SO|Id ES- M5
S H+, 100). b

"Bo %ggnrig%d‘lﬁtﬁjﬁ@q 5'06‘[‘% d 4y Ht?%(%l? (a2|?1 alél 5 6- d11[1ydro -4H-
WCE)P?lhﬁaEﬁ a[lgplgmbii ) rpmnﬂemsﬂwpneﬁh%\%ﬁeam@n af whichigdescribed
1%%9&1@1%"2)% 2519 a@&dz@ldl%asrﬁ&a%a 0. 026 ml (0.20 mmuol) of 1,1,1-trifluoro-

(2-am no- 7-tetrah benz R
BT HS JRreAHee AP ey P PR G herFtreg at 100 °C
fok 10eghiies acd ﬂndd@ﬁ’a‘&%ddhéh Elﬁﬂceﬂﬂrat(aﬂ) 1ﬁ‘&cﬁﬁtﬂlésh@hromatocraphy

o ’
Gspenet i Gt R AR A B RRR T PR AR - Qe+
plomyLS, 7Fd1h’ldreéﬂm‘éom diigtheerar(a, 3ﬂbﬂawrldunéefh)t etita@dnt ps an

4RO 200 SRIAMEDIRAPEY: (Pt ane | ethyl acetate

2,2,2-trifluoro-I-[4-(4-nmetloxyidhenyl ) -2-nmethyl -5, 6,7
8 tetrahydrobenzo[ 4,5]thieno[2,3-b] pyridin-3-yl)-
et hla(aqnetwm@hy@ﬂl@w ro- Eﬁ NRlopeatal £5]thidR6] 2(3M)] ;JyH'Ldm—S -y1)-

Exampl é 9 1 -[4-( henyl)2methy| .6
7 8 t et r ahydr o- benzo[4 5]th?EW%F% 3- b] pyri di n-

ﬁﬂélsgureé h@ﬁﬁ?&fgog— é)%mg ?(S}.b% rgtelg% %%%r?% %[d1gydrng4}& cyellgpenta
tifid plicnphe-pheyylhméthanwteioRymbiretiy hoid mes hdtedidedliormli(0524 mmol) of

glnt?r?eeﬁ g€ 2dl§1?é d&one angﬂ 89319 Qljc%cﬂ ThO F%:éufﬁ@is)thgx stuﬁed at 100 °C

one op Of Su uri c aci
foir L0 mriautga & @ hderoweye angdthan cqmn@@eﬂem vapgoklasht somatography

%ﬁ{&\é@\é&ﬁ%&@em) SRNRAENSS aige(@ l%v N@Z:Hﬁthyma@ﬁnyl 6,7-dihydro-

q%g%%glzta 5 1fxzp E B]epyncﬁ}lhg/ yb)- o gr?c}nee asgey llow so?ld Eg MS m/e

U%B@@XYNQhHmyldﬁZ met hyl - 5, 6, 7, 8-t et r ahydr o- benzo[ 4, 5]
thieno[ 2, 3-b] pyridin-3-yl)- ethanone as a |ight

yell ow solid. ES-M5 mle (%Exadfyle § M+t H+, 100). Exanple
10

2 1.2 2 Mdthiyl-4-tloiophén-P-41-6 - diby drox H piydnp enta[#, 518tiend [ 2 8- bipgridin-3-
‘i hydr o- 5Hcycl opent af .
4 5]thieno[2 3-b] pyridin- éﬂbegmg?ﬂ%none a)

%ﬂ}fae séuﬁoﬂl bhﬁ/‘ﬂﬁq%(dbb e¥EhORERLAhE SN RPARME-YEbpéiftalb]
thlophen yB thlophen 2-yl-methanone in 2 ml acetic acid was added 0.016 ml (0.24

mmol) of pentane-2,4-dione and one drop of sulfuric acid. The mixture was then stirred

at 80 °C for 15 minutes in a microwave and then concentrated in vacuo. Flash
chromatography (heptane / ethyl acetate 6:1) afforded 27 mg (39 %) 1-(2-methyl-4-
thiophen-2-yl-6,7-dihydro-5H-cyclopenta[4,5]thieno [2,3-b] pyridin-3-yl)- ethanone as
a yellow solid. ES-MS m/e (%): 314 (M+ H+, 100).

Example 6

2,2,2-Trifluoro-1-(2-methyl-4-thiophen-2-yl-5,6,7,8-tetrahydro-benzo[4,5] thieno[2,3-
b]pyridin-3-yl)-ethanone
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met hanone To a stirred solution of 0.30 g (1.71 mmol)
3- (4- net hoxy- phenyl )- 3-oxo-propionitrile in 10 m

wethwnes73nas added 0.15 m (1.71 mmol) cycl opeRCame2®5/013194

53 ng (1.71 nol) sulfur, and 0.14 m (1.71 nmol)
nor phol i ne. The mixture was he@Ped at 40 OC for the
-- end and. tthen pouaed ont o wat eg and .extract ed

hases re dri er od| u suI fatead p ncentrat ed
%ﬂ a\ﬁ&&ﬁﬁ LPWP@?&?B {198 TRl - Srieaben -9 Bropiggitrile in 6 ml
éhannl wi-a946d d.lzmmr(o) 98 Iriw@l) Qp@@l&eacbbéﬁdﬂ 6@ 9%~fﬁinbi) (sétfur, and

E@{?h(ﬁg% Z?%hen )m nr(e?%sofln%) ehix ure ot fled e at E%orw? h ang then
Ro@red-ofitd f/Vhta:D aod bxtrabtdddchreetthoesywithethylRc2ta tee The ydmbinéd drganic
BIEF B8 PR grifseod ponceniastsd o osug. ippaag incther
g@pqgﬁed Ap2g( 95%) a(rgnqg Wt;trahydro—benzo [b]thiophen-3-yl)-thiophen-2-

12m%maﬁen§asﬁar%ﬁaﬁ Q1AHey. M@ﬁ?@(‘%} 264( +H+, 100).
] t hi ophen- 3-yl)-(4-nmet hoxy- phenyl) - anone 1Tn 2 m

ascgtzlchﬂjqu&o\t\mzmm D192l 240589, Sﬁ@ﬂa)mﬁfo |
luo[Zo Bﬁnt @ne_ ?lﬁi_gl one and one drop of
g%ﬁ‘—zﬁéfiﬁg—‘ LERP en stirred at 100 0C
[ r,owav nd .t he centrated in
T8 aah R R BhBE o Sh ey S g D o £ e s o

bertzp la]ft]ﬁloplj@d?)g@ -thgoifle8- Z%)fl—methanone in 1.5 ml acetic acid was added 0.024

?nflls%a ll) ld £9; 1k fr{ %4 HQ Y g%g@%:}la oge &)QXP ul(isl]\ ;c a%ld The
ro O ent I eno

B H#EROWeS félsn aﬁwﬂ ¢ 0@0 | ar l(egingesing r(l%owas@ 2nd memmncentrated
ﬂip@)cuo @i@s‘ﬂﬂﬂh@orﬁétokr '('Eé éﬂe /Aeﬂﬁll' edte b@)‘ Z801d2d 37 mg (23 %)

t han
%é a 15(26311?%’% t gw&%-zbsg et é”]?tﬂfﬁiﬂ‘é’&ﬁ%ﬁe@mﬂ $1thiggo[2,3-b]
pydtidifed-hhnethiendi a3 a8 tordng@ bilSBS- S it O6): 085 0MY K4, 109).
nmol ) 3- oxo- 3-phenyl -propionitrile in 20 M et hanol
was added 0.43 nml (4.13 nmoEzantpleohexanone, 133 ng
(4.13 mol ) sulfur, and 0.36 m (4.13 mol)
nb(iferﬂttheé thThphemchVhﬁ,é Ak tettabydedbatzo MY [fGen@)3-b Ipgridin-3-v1)-
ni ght and then poured onto ygtgL,and extracted three
times with ethyl acetate. The conbi ned organi c phases

8 L 8tiftel 88luAY L bf SPFiH0119 %ﬁl@D?Z%ﬁﬁnG—Q@@Wé@&}Sﬂr& n

T UG A R K I
hydxariphaf)aneg . 2@l adetio baid Gs 3084d0.0FSMD. 10 @i of RBBine-2,4-dione
R ool asid (e e Hob D o7 RolRGh-ox Jf inptesina
uetraweveanfothan sondenedted dh uidquonFlagh dirbrhatpgfaph@4heprmie)/ ethyl
g&’td%@bﬁ? afforded ué h{ge({ﬁl %‘)’ P—r(?—pl?e[aﬁﬁ[é’t—thiophen-z-yl-5,6,7,8~tetrahydro—
benzo[4,5]thieno[2,3-b] pyridin-3-yl)- ethanone as a yellow oil. ES-MS m/e (%): 328
(M+ H+, 100).

Example 8
2,2,2-Trifluoro- 1-[4-(4-methoxy-phenyl)-2-methyl-5,6,7,8-tetrahydro-
benzo[4,5]thieno(2,3-b]pyridin-3-yl)-ethanone

a) (2-Amino-4,5,6,7-tetrahydro-benzo[b]thiophen-3-y1)-(4-methoxy-phenyl)-

methanone

To a stirred solution of 0.30 g (1.71 mmol) 3-(4-methoxy-phenyl)- 3-oxo-propionitrile in
10 ml ethanol was added 0.17 ml (1.71 mmol) cyclohexanone, 53 mg (1.71 mmol) sulfur,
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b] t hi ophen- 3-yl) - phenyl - met hanone in 25 m acetic

anhydri de was added 0.2 m pyridine. The m xture was
waeeatomd3ae 50 OC for 35 minutes and t hen pour edCOmP2005/013194

wat er and extracted three tines with ethyl acetate.

The conbi ned organi ¢ phases wette dried over SOdI um

sul fate and concentrated in vacuo to afford 1. g
{ifgng4 il (137 bemeddy morpholine. The mixture was heated at 40 °C for the week end,

fhdthbn éoﬁr%ﬁ %*Ba%&r Qﬁ@é&h*aﬂeuhh&@ I it athﬁcae&tam ke @snbined
an orange oil._ ES-M5 m 300

N W@Wrecdr&ﬁlﬁew i F‘&ﬁ%ﬁ%ﬁn‘%g%}}cfntrgggg%mc&g Tejtugation in
Ghér FRdd&0d. o1 & 08590) (Darbihodt.§, 3 ,70détratmolp-benzo [b] thiophen-3-y1)-(4-

raf(h%e SPRER %z%tﬁa%&s@%?ﬁ Sl ﬁfﬁme GpY Z%S\X%/IJFH“L 100)

A0E Bk e
Her et—a OOt MUt e :
bdren 4t,ﬁdusnut Q@blg@imm&ﬂr@ﬂlaﬂﬂjacuo The r esul ting

powder was heated at 100 OC for 48 hand then_suspended
Tnaetmycﬂ sdu@mapéscmg (OHL 2 Fimaeld freemare 4 h & LAy disi on

d(@l’i‘l@th%ftﬁ@ﬁé PRREANVASIICPP G}Iﬁrﬂltcétﬂi #H was added

¥aso[d

n gé 0 af 3-b

ép@fwn}é@u&m@ { hdratege- a@%n@%%rdaaf@%ﬁy o PaBpsutfuric acid.
ThEmihie @&&héﬁ@tﬂi‘ed #Q0) °C ﬁ)r 102 Aicasdn hemzmwave and then

qu.;}lcfg{xlt:r gtpv%u gl&&(%n%% ny e p%aneg e%nﬁ LLdLEY: 1) afforded 18
hig((35 Pferﬁzza%tﬂﬂemmwh(mwh@w ~pheply})-2-srstyhdi B Sitetratrydro-
%nzo%ﬁﬂg]@l%e g(}]ré' ?t }él Célt‘faqlg)ée §§)?g = SNy X4 ?n/@:k%) 406

at lhour and then
pduridt, 16800 vvater and extracted three tines with ethyl
acetate. The conbi ned organi c phases were dried over

sodi um sul fate and concent rERE®S A vacuo. Fl ash

Chr ok o%i Shh en%'ot 0l s 8 W et R SAA Bertiold s R0 B b pyridin-

(2 am no- benzo[ b] t hi ophen33dytthapdrenyl - net hanone as an
orange solid. ESSMs me (% : 254 (MrH+, 100). e)

fI‘B-al’Eﬂﬂi)éHsélunbﬁrmyi bo heg(ﬂdﬁmﬁbl) li2-encho;, %biﬁymald’idno 3-yl)

reth
ﬁnzgmg] l'é%nz 3 tﬁ g—h§(2 hﬁ;ﬂ ré%&}é i gg r%l‘;hecgﬂlﬁﬁé&ld was added
mOI&@dt(OdS aond Wﬁ?elﬁd@%&‘iﬁh@@e 2 Rl C}J/FS rt;faqd The mixture

&ﬁg tdﬁegghvg\xgé ofl E@g}“@s tﬁ)? ?9 grgﬁut?!;' Ef%oﬁ%chJnielhT'théﬁ? t&mceﬂ_'{iﬁtec; in vacuo.
Hagh ébx@wt%aphmwp@aﬁééw acetate 9 ﬁ aﬁé&ﬁ 3%&3%?% 1-[4-(4-

z H&%ﬁ h ep ReRtsITES fretedbly |§ﬂo -Beebid, 8l tﬁ]ﬁ?}.@ Qaaz)Flz)pyi-ﬁHn -3-y1)-
Syeharee a?li%h(t ﬁ'ﬁ@fﬁfﬁ%ﬁ%%ﬂ% (RER2 S LB

ES-MS nfe (%: 318(MFI++ %Q% fexanpl e 12
2,2,2-Trifluoro-I-(2-methyl-4- %eny -benzo[ 4, 5[ t hi eno|

2, 3- b] py 1y Aipadovd ) (84 RAREy-phenyl)-2-methyl-6,7-dihydro-5H-
cyclopenta[4,5]thieno[2,3-b]pyridin-3-yl)-ethanone
a) (2-Amino-5,6-dihydro-4H-cyclopenta[b]thiophen-3-y1)-(4-methoxy-phenyl)-

methanone

To a stirred solution of 0.30 g (1.71 mmol) 3-(4-methoxy-phenyl)- 3-oxo-propionitrile in
10 ml ethanol was added 0.15 ml (1.71 mmol) cyclopentanone, 53 mg (1.71 mmol)
sulfur, and 0.14 ml (1.71 mmol) morpholine. The mixture was heated at 40 °C for the
week end, and then poured onto water and extracted three times with ethyl acetate. The
combined organic phases were dried over sodium sulfate and concentrated in vacuo.
Trituration in ether afforded 0.46 g (95%) (2-amino-5,6-dihydro-4H-
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To a stirred solution of 32 ng (0.13 mmol)

(2- am no- benzo[ b] t hi ophen-3-yl) - phenyl met hanone (the
wonreacatsz on of which is described in exanpl e BAY/EPZ0N02/013194

m acetic acid was added 0.016 n1 (0.13 mol ) of

B trlfluoro pentane 2, 4 di ¥he and one drop of

su furl xtu wa n stirred at 100 0
Folonentah o eéerr Th- @iswg P ERAIOBR ash PRI lgnES"MS
m@&@%kz?&@&h{@hnonﬁtography (heptane / ethyl acetate
20:1) afforded 8 ng (17 %
@,_22 2- Tmﬂddruolr M—[&ﬁﬁthmﬂvhbnﬂ)ﬂhaa&llvkbﬁn&lb{rdmafﬁh| eno[

. ) _._é%,a Ilght yel | ow
372 100 Exanpl e 13

12? @9&5 gﬂhg&a 8;5 &gzé 4g H&%{l?‘gﬁgﬁfﬁﬁﬁ)@ aiRP&ypy- 2- meth
c[yg o:ps@i]a ftl{lgpheng?)}yi/ C%mﬁfélﬁﬁﬁ-@ eyl methanone in 2 ml acetic acid was
atded 02 han@siel heey! of ! helﬂMiﬂuo%o AtaRE ODL-AlinkahH @nd 8rdd of

UG ER o e oy e “SF R misiagpirovare ad
theh aa@&enm&dad dechoaFladl tHrbmatogtaphy4Regiahd [ dByladethde 9: 1) afforded
BB o - PR PR Bl e RS R S

atqlwem@ [4:6] thieh sfdb} preitiedtyl hetlethonk tha ethity solak ESaU8 m/e (%):

1 organi ¢ phases were dri edover sodi um
3 Ofthi RgeH or g P
d&%te%ng concentrated in vacuo to afford 0.29 g

(3799 3-(4- Example 11
nmet hanesul f onyl - phenyl ) - 3- oxo- %r opionitrile as a

yel OWIS(QLIthh pllvi@n H%nf(%l 5 [ehdeho MB- dmbj ethanone
(2- Am no- 5, 6- d| hydr oﬁi4H- cycl opentog[ blk{q |ophen -yl)-(4

2)net hanes dlsfonydtrabhdioyianes baihatheh cs-al) Sihenyledethohsiid on
of 0.296 g (1.32 mmol) 3-(4-nethanesul fonyl - phenyl)

"Be e xioped mlanam pf 0.60 § (4. PDmmol 3 Hoandi- phmszl«pcbi&dm&ﬂ&ih 20 ml ethanol

b e U SRR 0O 300 g IR 036

G%ela%tremOék mwlmhnovﬁre mixghe) waahdatech airt0psLoved ﬂmmght\mdéhen
l%lge@ Ehfcﬁ&it@fjaﬁcp&%ﬁc{eﬂ eree Mrfepw%r&'ﬂ 136818 Bhe c-gﬁﬁ)n]}ed organic

nbi ned or gani c ases_were dried over sodi um sul
RigeEHE élmeg atf@@ﬁwnw%%— anglqopgenitateshin yceq- Haituration in Y ether

iﬂ;cfr@écﬂﬁdélﬂg 3580)6) @8K%no 4,5,6,7-tetrahydro-benzo[b]thiophen-3-yl)-phenyl-
aim no

SRR MY S@ﬁgrﬁ%ﬁaﬁeﬁ 358 OMERY 199t hanone
19,)%)[8(9 lgeg%nvq § 8'7 tﬁtral%f%r(’)v%enzoef‘b](tl{gophen % \KIMcetdmldeo) ¢

ts aéﬁrrgﬂ&l@ﬁ@? H{I &P%p @J&%@%’Al%gzﬁﬂﬁﬁ&%' 5,87-tetrahydro-

tengo Bl ghepletion -3l)ypqenétmafh@n@1€r1@ 24 msticetieahhydride Wenadsted 0.2 ml
%Quﬂﬂe ([Pre IRix ¥R bohis At 8O 16 7 Ili‘ergftQS af}ﬁct}i% ng&%@a 8hto water

hi oph I th | f onyl one
3 ezrltq%gtegé]é]tepgmgé glvathr[aethyl gge(teagclej Tlf)encombme(te orgamc p! asae? were dried

over sodium sulfate and concentrated in vacuo to afford 1.35 g (78%) N-(3-benzoyl-
4,5,6,7-tetrahydro-benzo[b]thiophen-2-yl)-acetamide as an orange oil. ES-MS m/e (%):
300 (M+H-+, 100).

c) N-(3-Benzovl-benzo[b]thiophen-2-yl)-acetamide

To a stirred solution of 0.61 g (2.04 mmol) N-(3-Benzoyl-4,5,6,7-tetrahydro-
benzo[b]thiophen-2-yl)-acetamide in 20 ml chloroform was added 1.2 g palladium on
charcoal (10%). The mixture was stirred at room temperature for 15 minutes and then

the solvent was removed in vacuo. The resulting powder was heated at 100 °C for 48 h
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was added 0.020 m (0.15 mmol ) of
[,1,1-trifluoro-pentane-2,4-di one and one drop of
weoeuabdetneds2aci d. The m xture was then stirred aPCLAP208013194
for 20 mnutes in a mcrowave d then concentrated in
vacuo. Preparative HPLC (30% CH3CN H20) afforded 18 ng

27,9 ) ) .
a(z“,dzt?@ syspendrship <t acetase thd AisHosomebaY T Thn snspepsion was filtered,
arld-the brghinhyrase Sogpakapsnedin vedd tdaffmd 0263 @ho%) N-(3-benzoyl-

b?;e,vn%@%hép& )7 pR0R5 A% bl aia PRoWR 1R b BB+, 100).
T:%(}gm_pgﬁ 190 PHBWM ks RedBlYLz 6. 7- di hydr o- 5H

n €no —3- bl pyri ai n-3-yl ) - et hanone

"F&a@hﬁ&d §dlﬁ—‘t§ox§9ﬁ0&6 ga(o gﬁm%lm Obe}éoﬁr&ln);o [b]thiophen-2-yl)-

(2 am no y ro- 4Hcycl open

ISpleR %We%ﬁ gl %&nf( zwaﬁé P‘ﬂWF soshemyAr s drdnelhe

Ihd@ﬁ&rwdaeﬁatab avey °d fd)r 2 halar gﬁﬁthdeﬁ kel %&ﬁﬁ v@@&%ﬂd@x@&&ed three
ne- I gnhe an

ettt 2Rl L AR GRd ™ REReCPre A G hed gesilre
drglr cohOenfiratert msvatumo. ﬁlash chonzategraphly (Heptane dattghideate6t1) afforded

3’%& ggs 8 r) &P arak %%néﬂ%ﬁu%ﬁﬂéﬁ-%ﬂ%@%e% noon% %9 argtL grarrge solid.

M&lmr‘m&%hﬁéé(ﬁ/lﬂéﬂyﬂo@henyl) 2-met hyl - 6, 7- di hydr o- 5Hc
,-b D r|d|n ?éyl)t

et hanone

11 %zﬂréeE% O?i‘fﬁ%?ﬁ?’% maﬁop}ﬁemoli - %‘ﬁ‘b‘[ozb%mﬁﬂﬁﬁl%]il?ﬁl %Yyryhenvl-
me@hﬁmﬁ&) Irﬂace%i’clflaﬁﬁ _Iydasidddtzd@t)@gﬂ-(o b ephel -03p§/ﬂtane 2,4-dione and
Q.a stirred soO
s B A s S 15 ey vhrber shfrd 1 80 o fpibeesina
midiewmoie wwdghaddmderﬁrﬁdd m vat@o.4dashrbt mitugaphy (tlopenel Bthyl
9 0 ; . C g
a{EgtaExﬁé F‘)ﬁ%ﬁ;&?@%ﬁ% )g%'{l %) N %Qﬁﬁ 4% gheléft'fg b%% og‘[g?)ﬂ)éueno %ﬁ?) -b] pyridin-
%V@h@thammletalﬁ efighoraley sokd-&ESridiSar/edffe): 8¢ Mde et 10Ak.ee

times with ethyl acetate. The corrbl ned organi c phases
were dried over sodi um sul Fxmeplahd concentrat ed in

(55 bridbiosod-fs °{J‘wbru>‘fuﬁp§f 3 &rﬁﬁ%e%q{é#yb A thanone
157 B3t R0t e Ryl i amob S o 5 obenyt

mjthetdan(dheprEparation Df wheidh $odastritpl infexaiBpley 1] th Bl avavic acid was

a(d%leé‘ﬂ" 018 Irﬂ (? 19 &rﬂﬁ&lﬁ%k 14 I'il @'ﬁgpcbgs%éa)rﬁ 2%&1%§L3 allF {)%;'ea @%%eof

Was’  a
swintiapaad 2Thl& migitensevas tleengiisredrap pOGTC ful lfl) upingtes ¢ o migreavave and

kX ESH@nWER d i Lt us L FlEdheIr &hath @R PG (hQtardd) ethyl acetate 20:1) afforded
8 mg (17 %) 2,2,2-trifluoro-1-(2-methyl-4-phenyl-benzo[4,5]thieno[2,3-b] pyridin-3-
y1)- ethanone as a light yellow solid. ES-MS m/e (%): 372 (M+ H+, 100).

Example 13

2,2,2-Trifluoro-1-[4-(4-methanesulfonyl-phenyl)-2-methyl-6,7-dihydro-5H-
cyclopenta[4,5[thieno[2,3-b]pyridin-3-yl)-ethanone

a) 3-(4-Methanesulfonyl-phenyl)-3-oxo-propionitrile

To a stirred suspension of 1.0 g (3.61 mmol) (4-methanesulfonyl-phenyl)-acetyl bromide
in 15 ml ethanol was added a solution of 0.47 g (7.22 mmol) potassium cyanide in 5 ml
water. The mixture was then stirred at RT for 1 h, then acidified to ph=5-6 with aqueous
HCI 1M and then extracted with ethyl acetate. The combined organic phases were dried
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mnutes in a nmcrowave and then concentrated i n vacuo.
Preparative HPLC (30% CH3CN H 20) afforded 10 ng (11

woRode/062733, 6-tri met hyl - 4- phenyl -t hi eno[ 2, 3- b] ppcTaiP2®s/013194

5-yl)-ethanone as an orange solid. ES-Ms me (% : 296
(I\/H- H+, 100). Exarrple 16 -29-

2, 2- Trlf uoro l-(2,3,6-trinethyl henyl -t hi eno[ 2, 3
VI?T SR syliztepngt C@%@?&H@Wé n*raa%wsiplaff%ﬁ() 308 (371%h3-64 50

1igthé Bes2BoAFIOb HenfB-3A65 01 pr opiGrrithleey iwdnombn@ NS le)(%6): 222 (M,
g@znyl met hanone (the preparation of which is
o (22

‘cribed in exanple 15) in 2 nl acetic acid was added

Emﬂmnmﬁz acid. The n1xture mas then stirred at 100 OC
for 10 mnutes in m crowave and then concentrated in

Ve stirredppadiptipmed Q29 @mvﬁ_lé 3o )AHEEN ethapeyul fofnfloplkel) 8 3 regro-

r%%lo@trﬂe in 20 ml ethanol was added 0.12 ml fl 32 rnmol) cyclopentanqne, 43 mg
4- phenyl’-t hi eno[ 2,

b’ﬂzﬁymo i et ?Ja%ri @mﬁﬂ&%&ggg téggmhgha% rigturewagjrated at 40
W &vel %_?rhlt 31|58 (;[?o Zd &ﬁ@)wat%i%f&ﬁx@ra&t@d three times with ethyl acetate.
Tyihebaped et bRatetr 3o8 driiang: R s)ise ag rinseglegeedio vacuo.
Tmttumanmm etl)er 3£fprleBIOBOT 8BS rﬁgua)mﬁedzdadﬂwdm thitrile
}glb?er?tta {lﬁgpl?éﬁs? ?gs%orﬂeﬁ%sl% %}1—&3}% 'H%Qn one as an orange solid.

Bﬂﬁ@dﬁﬂéb3%%(M$ﬁbh]@@)o 90 g (23 nnDI) potaSS|um

Q@ter. The n1xture mas tth stlrred at

o) T1] QIO

deoaaﬁaFM&n% RACH @@lnwntﬁvﬂtéﬁm{no@@et ate. The combi ned
organi ¢ phases were dried over sodium sul fate and

Tonsanéd aletbd of 50aag (.15 hasdl) Chaairmi-sgrdphiodrept ane /

EE o EDI %? BB PR L nthapopein 3pt acetic acd

woladdeh0.P2q 2l AD. ﬂ]ji m:n@) 6f bilfiytrifluoro-pentane-2,4-dione and one drop of

I n
Ay PR SBIED £ o
then gorfqepBrigd i Hesp! Bmme&@HBLG@Q)%@Ha@ 2p) affariled 18 mg (27
%§ Q@Wnﬂ’éﬁ?o—qdﬂegi Qle@ﬁnggulf()gyl%eﬂ'gmﬂm@ﬁfﬁi -8p edihf’d}grﬁ{

‘Wé'log%%} %Sﬂﬂ% f’h@m f@lrwasvﬁnégta@an%\es adegfﬁérqva} SOEldhES MS m/e

(@s)d44h@vi+pdHr®d).ont o water and extracted three tines

with ethyl acetate. The conbi ned organi c phases were

dri ed over sodi um sul fate Bxhplohdentrated i n vacuo.
Trituration in ether afforded 0.17 g (98%

1244 tiMcshsy@ulfomyldhenyiieoypethyb 6t dihplroHitbphdopedtal bl thieno[2,3-

- f I uor ophenyl met ha d ES-MS ni e
g LonoDneny ) oL MABgR D 571 ) Eafihd

To a stirred solution of 50 mg (0.15 mmol) (2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophen-3-yl)-(4-methanesulfonyl-phenyl)-methanone (described above)
in 2 ml acetic acid was added 0.011 ml (0.15 mmol) of pentane-2,4-dione and one drop
of sulfuric acid. The mixture was then stirred at 100 °C for 10 minutes in a microwave
and then concentrated in vacuo. Preparative HPLC (30% CH3;CN/H,0) afforded 18 mg
(30 %) 1-[4-(4-methanesulfonyl-phenyl)-2-methyl-6,7-dihydro-5H-
cyclopenta[4,5]thieno([2,3-b] pyridin-3-yl)- ethanone as a light brown solid. ES-MS m/e
(%): 386 (M+ H+, 100).

Example 15
1-(2,3,6-Trimethyl-4-phenyl-thieno[2,3-b]pyridin-5-yl)-ethanone



c)
2,2,2-Trifluoro-|-[4-f4-fl uoro-phenyl)-2-nethyl-6J-dih

wedow/ 636y cl openta [4,51thieno [2,3 -bl pyridi REBEPFI05/013194
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-ethanone To a stirred solution of 50 ng (0.19 mmol)
(2- am no~5, 6- di hydr o- 4H cycl opeift-a[ b]
thophen 3- yI ] (4 fl uoro phenyl) rrlet hanone in 2 m

- I-trlfluoro nta one an d
s”m 7 shinred spdytipn ertﬁJe-‘f Eﬁt m@&-ﬁﬁ%ﬁ &qn?f g@'&;gqmq@@u@o ml ethanol
fQ4s alldedD. Bwtrx]ﬁiﬁ i4n ngmBl) Guemey-2na,nd 0 tnhe (. £0neai) fudfugthnid.30 ml
V(%f])li rﬁ?’Pb?‘g%H’ Bnggf h(e%alxg qg W(ahﬁgatteagl S 70 Bl th%%?gt 3484 then
21;>o'chr2d pntof watarand exfrdeted tlirkeitmes witbeihy) a@tave tThelcofibinedi organic

dr.
e%}h Ay vﬁé:e: gfs;leg Bfé?t ﬁ{hué‘l S ‘?ﬁ'a‘%gﬁceééﬁk%ﬂ}{ rv'agl(d; /()'I%t%xlggon in ether
(a\fﬁorélad 0.7D9)89%x n@ang,s dlmethyl -thiophen-3-yl)-phenyl-methanone as a
I 5ofimbs sHh&'ESZMS' mfe (9% by a\ﬁmadndmodr o-5H-cycl openta[ 4, 5

]thieno[ 2, 3-b] pyridin-3-yl)- et hanone a)

f 2y AW, 58 Erifetliny.dhenyl Hhien6 | 200B Hyeldil -6 i pahemor y1 ) - f u
ran-2-yl-methanone To a stirred solution of 1.0 ¢

(To 4tiiredbolutdort of Z0Nm@{§.80 Rroolp(pAapno;3-dichethylrthRpheh-3-y1)-

et h ?.Wg m(e}g%ilgf%%}dpﬁ? ?19 %%ﬁ(%%c aqd(vzas éﬁ%{ﬁg@ bﬁn{nff ¥(% LORS 2(%12 P ;) Dfitane-2,4-

mimoph ahd ome dibipeof sulfuriy aa;ldAéEhe naztuselwas thgn stm;ed air 109 ° for 10
al&?lhﬁtgﬁﬂ a]%f&&gavg nha _T_Plf]@f fjaté?(ltnrv%%@ @’régﬁ?eﬁﬁret}[m(%%

{ at
dEHeENG) aforiedrOsng il M%m&%ﬁﬁ i (hisR0lg:s-bpyridine-

TSin)UétHiﬂdi’l@ ab Bn 8L salfd. 5 d@simle 836):0296 9084 H+, 100).
(2-am no-5, 6-di hydro-4H- cycl opent a[ b] t hi ophen 3- yI) fu

ran-2- vyl - met hanone as an oEsamgpled6lid. ES-MS me (%:

234 (MrH+, 100). b

| - r 2,5 Taifhidrydl- (2—3;®tﬂmylletlﬁd -2-phiehylethiend (2, 3-Ppdp wplintcayli-ethanone
i thi eno[ 23-Dbl pyri dine-3- yl) -ethanone To a stirred

sﬁb latstlmad sdluﬁ@n pf5q @g20.28myhyl) (2-Amino-4,5- dimethyl-thiophen-3-yl)-

@%&%aﬂl‘i&yﬁwﬁﬁgﬁg ﬂg&.}rlked in examptle 15)in 2 ml acetic
wa@ ’&@@i é‘é)ded 0. ?olngp )l 61f1 ﬁfgfﬁéanfazlf éh(%ﬁgand one drop

apfsuPaeic deiaPTd n&&hfdﬁds&h@ﬁétﬁredﬂﬁ @00 fair1® ntiasitds e 8 microwave

ts %}Ié {}ggﬁeg?ﬁlitré{egldn vacqpa {Fgara:g;y% %Ig}g‘t @v?ﬁﬁ%éﬁ&? Qfforded 8 mg (11

ChRQY, HtaMoraf -2, 8.6 ctridtethyd-4 Bienyd-thieno[2,3-b] pyridine-5-yl)-ethanone as

5@@?@%%3 C%EFZP/%]“?E:((Z% Ttsg %[ ﬁ{t%g(?(?m n- 3-yl ) - et hanone

as a yellow solid. ES-M5s m 98 (Mr H+ 100
Exanpl e 19 Exhitiple 1798 ( ).

2,2,2-Trifluoro-1-[4-(4-fluoro-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta[4,5] thieno
[2,3-b]pyridin-3-yl]-ethanone

a) 3-(4-Fluoro-phenyl)-3-oxo-propionitrile

To a stirred suspension of 2.5 g (11.5 mmol) 2-bromo-1-(4-fluoro-phenyl)-ethanone in
40 ml ethanol was added a solution of 0.90 g (23 mmol) potassium cyanide in 9 ml water.
The mixture was then stirred at RT for 2 h, then acidified to ph=5-6 with aqueous HCI
1M and then extracted with ethyl acetate. The combined organic phases were dried over
sodium sulfate and concentrated in vacuo. Flash chromatography (heptane / ethyl acetate
6:1) afforded 0.11 g (6 %) 3-(4-fluoro-phenyl)-3-oxo-propionitrile as a yellow solid.
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2,2,2-Triluoro-1-(4-furan-2-yl-2-methyl -6

>7-di hydro-5H cycl opent a[ 4, 5] t hi eno] 2, 3-
woOhkmsrocstism- 3-yl ) -ethanone To a stirred sol uti eaTa@P208/013194

ng (0.21 mmol) (2-am no-5, 6-di hydro-4H- cycl opent a[ b]

t hi ophen-3-yl)-furan-2-yl - neth%%one (the preparation

of mhlch |s described in exanple 18) in 2 m ace

i NARO-AQ 8 VA OELY-CRELOP l‘" D | YA BINY 1
ﬁmlmhoﬁélf|u0r0 pent ane- 2, 4- di one and one drop of
‘surturic acid. The mixture was then stirred at 100 0C
T@ b sed bl @S of M1 pilm 67 mwpsamubhephemp en@toapﬁ@mrﬁtrﬂe in 4

npg ttﬁggolo ra%%%[igg 6 85 ml (IJ' g7 $n30°/ %openﬁanon?e ﬁf { owl gfj mmol) sulfur,
ﬁlcQO 06 t1i(6.b 0 armel) n{o4phalirenTRe wlixtBrervetstinehted a760 °C for 2 h, and then

‘h%% R0 vgl-ast(e:% ancf)e%?%%vt%égllﬁr%g hﬁtg%%ﬁu n;;@l % %thX %%J éé%ﬁfrb &g Srganic

}712&)8@5 \@(rardplleé 02@ sodium sulfate and concentrated in vacuo. Trituration in ether
ifo(?rdéd WL %'(9’%7 2? a&lﬁid@ oothydto PReRYd o3t 8B Rh&pBe R3PS 4-luoro-
lzenémrlne n@m@ﬁﬁé S%C} Eéﬂ\éiﬁw/@ Kr@t)h?éﬁé%+fp‘-61 18%% ng a

&@@emm5 thienéJﬂBIHTbﬁi‘cﬁn3—ﬁ}-dﬂﬁhon@ 40 m (10 " nmol )

di ethyl-amne and 5 ml ethanol were charged in a
Fealstitted wdietioT hE5T mgd0.10 mmbl)  Aamines,chdihydo -4 -Fdop@italb]

ﬁ)d@ihe]n W@ fEu%?ﬁ tp%ﬁ)ﬁg ?ﬁhﬂoﬁ% u% %rﬂ \?\gestfccagﬁg&as(a@lg&gb 024 ml
Q.14 mmqlbnf lahd- tdﬂueld) -pRvdare- Zﬁé@m ang cafefdsel o Dsudfprig atid. The
hAdide a5 BB Mréﬂtng ef for r}anJB&riHla nﬁ@fd‘%\?@@ Bfd ﬁ&n%oncentrated

I'rght brown crystals
mgacuo Flash chron)rllatography |(:hep‘cane / e’?hyf acetate 9 1) ag%mrded 10 n%? (14 %)

Zfzérarﬂﬁokéht{qt@-ﬂlucgrré-plﬁhﬁyiz-Iﬁeuhmecla,yt&mydrem}[z 3-blpyri
(S |
i TR AL D R SR

8%¢1380 (Bt H+wa¥)added 0.031 m (0.24 nmol ) of
l,I,I-trifluoro-pentane-2,4-dione and one drop of

sulfurlc acid. The n1xtureEMa®pkH§n stirred at 1000C

for 10 mnutes in a mcrowave and then concentrate in
vidddurar-gvh2angthel-6iprdthyGosstbrpdepaatad &5 | hisnel #éd] pyridin-3-yl)-
mg (17 N ethan
2,2,2-trifluoro-I-(6-nethyl-4- phenyl-thieno[2 3- b]

RY [2-Ahdin &5 ¥ dihy &lohamQiel o Bér ta bYibld phieh Biil) -flnSn MSylninethanone
(% : 322 (M+ H+, 100). Exanple 21

To(a%tlﬁféli@blﬂtlﬁn el byl (740 pheol) |3-fubire ngl-3: Gobpropidrdirite fr 30 ml
%12 2, 2- tr| q ﬁ anon e qﬁ I d
gt 4t 8 B A BN ST neR 2t HoRgd) glfor an
Stedmnldd. @mmbl)m@hobnd The (Oxte wm)lhe)ated at70 °C for 2h, and “then
gsgul:ae'a]o%?o 100 PREBet ¥ D en R &S B A1 9R&ate. The combined organic
phases were dried over sodium sulfate and concentrated in vacuo. Trituration in ether
afforded 1.87 g (90%) (2-amino-5,6-dihydro-4H-cyclopenta[b]thiophen-3-yl)-furan-2-
yl-methanone as an orange solid. ES-MS m/e (%): 234 (M+H+, 100).

b) 1-(4-Furan-2-yl-2-methyl-6,7-dihydro-5H-cyclopenta[4,5]thieno(2,3-b]pyridine-3-
yl)-ethanone

To a stirred solution of 50 mg (0.21 mmol) (2-amino-5,6-dihydro-4H-cyclopenta[b]
thiophen-3-yl)-furan-2-yl-methanone in 2 ml acetic acid was added 0.016 ml (0.21

mmol) of pentane-2,4-dione and one drop of sulfuric acid. The mixture was then stirred

at 100 °C for 10 minutes in a microwave and then concentrated in vacuo. Preparative
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(the preparation of which is described in exanple 20)
in 10 m dichl oronmet hane at 00C was added 68 ng (0.49
wanle)oed3ehl or o- succi ni m de (NCS). The m xt ur e PGESEPR(6/M13194
stirred fromO00Cto RT over night, and then poured onto
water and extracted three tines2with et hyl acetate
phases re dried over sodi

B B a COEN e ared 3 s/ 06! 1 heRh 2 712 methyl-6,7-dibydro-
SIH!M?HB?%&P@IM’]%&MEB% Epyrided-Byi) -atheh atccasdiyhllowkdlRr. 88 AMS m/e

ég)g?% ﬁ%{%%cHﬁgro t hi ophen- 3-yi) - phenyl - et hanone as

a yel | ow solid. b) e
- (2- Chl or o- 6- net hyl - 4- pheny? Pkleno[z 3- blpyrldln 5-y

3%222 %?g égd %?g,anez RN ONChIS, Adiiydk S S-SRl Hh AT, Sfthieno[2,3-

(2- ani no- 5- chl or o- thléﬁhﬁﬁﬁsf&V@ Hr@epE met hanone in

2m ace |c aci d_was added §16 m. (0.13_ mmol ) of

Ho g stiured pelption eﬁ%hmaz%ﬂ Mol FrRENBErE: %ﬁléyaw&ﬁ@vdopenta[b]

@)kﬁ;fh!éhﬁfr lafﬂtlﬁbn—ﬂ?laniﬁﬁﬁh@h@ (ﬂh@@réﬂaﬁt‘hho‘ﬁtdf"v\ﬂﬁ&l 1§Hesng%9n example
es a r QWave n _caoncenirated jn

{ime et s b I e A Oy T - s Fmrge 2.4

{iBBe #d bré 2raphifanidufe aoid. THe-rdixnire myb thehisanefl 2t BT for 10

Iglyr{dtgg i aISm;é/Jr%\géf ég% I_tr]itagn {ql%%gﬁtgqolg({ {\%@Eone %6% tlnlre%glglhp 30%

@53CN/H20) afforded 19 mg (25 %) 2,2,2-trifluoro-1-(4-furan-2-yl-2- methyl -6,7-

h;dl% 5@1'({}&1‘6?&9@ fd] ﬂuérfb Q[’Mﬂ e[ﬂfrﬁﬁ‘? 2BW)-afia B b R 8slid. ES-

%§Jﬁﬁﬁﬁg @ﬁ%@ﬁﬁéﬁ I) (4- quoro phenyl Vet hanone

Fol | owi ng a procedure desc d§ln J. Med. Chem 2002,
45 382 389; 0.44 g (2.7 ??P

“ié?ﬂ; EfP §er %raaévﬂ@%sﬁ%%“ m?g : BEfings ﬁlgg
b i%#g%egg chaEgeéslgng )

?(ﬁl%lwgﬁi%g ﬂ%ﬁ:edlﬂe%egcgf%%& Hlﬁﬁl\/ﬁﬂ)@ﬂéﬁ? 2h6> 4@ %?&96‘% 4%% G?(pmmol) 3-

cedin’aftri

ooy 3-pbenylirropiogitrile, 846 st(pe rpm@&défﬂ dﬁgamﬁ,ﬁeb@lea%yﬂ (10 mmol)
ahalh I- i@ i E&%ﬂol%@@&ha\fg&ﬂﬂ@ seRe @RI BhOreddidh mixture was

@a‘f %ﬁ Fos E%ﬁmﬁr yahien aksad i fridse (ot fioar the night,

zﬁfdythte dksduddivas collected by ﬁltratwn and dried under Vacuum to afford 0.42 g

%%O ;gf (TI; Elllg' ;rr;%l;i)}hs—yéf R FaRRgRe b oM FS-MS m/e
+I3+

(2-am no-t hi ophen-3-y1)-(4-11 uor o- phenyl ) - et hanone
2.2, 24 Trifberool - e ingthpdrd -t ) .

1,1-trifl uoropent ane- -2 4-di one and one dro

Ew Fifrpd sqlfien o B Q4 Prem i §2-p i -Ship P hesd3 - - El@@@lenethanone

1qum11§ceﬁt aaaewas hde&d cnmr vza; Iﬁﬁfb aem mﬂﬁe&br@heﬂletm dione
cuo. Pre t|ve % CH3 Q?F

a(n pr%drop 0 sul Tic ac1 e mi ure was then st1rred at 10 or 10 mlnutes ina

Bic2oRateranil thex mﬂce{ltéatéd i v4¢06 Prpparayye HBEO®¥S 0%y IGHLCRNSL,0)

afforded 13 mg (17 %) 2,2,2-trifluoro-1-(6-methyl-4-phenyl-thieno[2,3-b] pyridin-5-y1)-

ethanone as a yellow oil. ES-MS m/e (%): 322 (M+ H+, 100).

Example 21
1-(2-Chloro-6-methyl-4-phenyl-thieno[2,3-b]pyridin-5-y1)-2,2,2-trifluoro-ethanone

a) (2-amino-5-chloro-thiophen-3-yl)-phenyl-methanone
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2,3-b] pyridin-5-yl)-ethanone as a yellow oil. ES-MS
me (%9: 340 (Mt H+, 100). Exanple 23

woO20@/06E13hy| - 4- phenyl - 9-t hi a-1, 7-di aza- f | uor enPBTAEIP200681013194

hanonea)
2- Ami no- 3- benzoyl - 4, 7- di hydr o= 8%+t hi eno[ 2, 3-clpyri di ne

-6-carboxylic acid tertbutyl ester To a stirred
§g|al§t1mgd sotition 0f ¢ 1 €18- 49gnrﬁﬁh|(§ amino-thiophen-3-yl)-phenyl-methanone

QE?ep%rﬂfb%‘Bflwh@&Hg HeREbED InfexhMpRO20Tn 80 BANMhIWBSethane at 0°C

waw%deéﬁééng eff W%Ma@l@m. recgpirgide ENCS) kR migkirg was then
§dr2edBomIBCHS RIN®Ye} niphit,fadd thansbuled oo Wa]t& z&ﬁi dmlst)sd three times

tu
S A6 B ORI B AL GS I PRCPd T i lte and
vhiidenetiedlin asebaFlesh chrememghiphe dheprtgani ahyhaste w0 rafforded 40

& '@%V i E‘%{‘ﬁ?%efzﬁ %ﬁ?@?ﬂ%‘%ﬂghgﬁv T yaptc
I¥h D91 3 R D2 -4 - 22 trlﬂuoro ethanone

3§taéﬁlrl‘§§ sQtipo ylgt<8|1§ mlEsDr(%amIéO(S%hlows‘@nm%S -y1-phenyl-

A hardhe 31 AR b¥dticZclBlANAdddd OhemH {1 8nghél) of 1,1,1- trlﬂuoro—
gdro 6H- 9-1 hi a- 7 iaza-fl.uore

car boxyl i o
SR ang b ions s oncab Lt FHIFHS L JE7 SR BRe abiheq fiFedat 70°C
fﬁ’ﬂ)ﬂO)mﬁmaemm @n&icm@yﬂld theif cdhdeytiatedShitvhdun B[reparauve HPLC (30%

- i di ne-6-car YhiC agh t
DL St LIERR RAEY) 0 og M gho S sty ) e 12301
pgnﬂmnb—yla -2 gitdAeomnehevmeds o iightdfrowml sblidi E?S Wi wi/e (Phie 356 (M
['[q )evvasthen stirred at 1000C for 25 mnutes in a
m érovvave and then concentrated in vacuo. Flash
chr omat ogr aphy (heptane / %Qﬂlblea_p;et ate 4:1) afforded
70 ng (12 %9 3-acetyl-2-
rrgtzfmtmﬂuﬁhem{h A B-Brofh-KHeHy0)- 6 lh@hjlthaeno[2,3-b] pyridin-5-yl]-ethanone
|, 7-di aza-fl uorene-7-carboxylic acid tert-butyl ester
a% (Baidd-GMostidn. 3-55-(WEluoke phtyl)-428hdddheH+, 100). c)
| - (2-Met hyl -4-phenyl -5,6,7,8-tetrahvdro-9-thia-I,7-dia
FalswingragnoSdyte detdisddn ¢ Mal.Ghet i 20028014% 682488910 .4dfg (207 mmol) 3-

éﬂglg{ol $hgﬂ%%— P PL{ 1ﬁn1tr11e (gleé)rallaaﬁ:atéon o%‘i\_f}:uch is descnbed in example

97l> iﬁ)ﬁé g (2715dnm> ﬂ@m@e-‘z,Ecénob&( ink(2ak mrrwé} diethgt-gmnine and 5
ano[‘wgre@hal%‘e& krpzi %Mrﬁ%@ THRScRHIE thiReude Was heated at 50 °C for 6
trl uor oacet | aci d he m xture S

A Ghe tube thhe@rtﬂa%eﬁéw&%ab%ﬁo% r b@@gﬁ@ Sad apraduct was
%ﬂﬁf@%ﬁﬁlﬁ&ﬁ&n £xd A&t eadd kit tomEfordioldl £tshyd) (2-amino-

Elaapﬁ émﬁr@: I?érr'ﬁép%xﬁerﬁ%ﬂ % Elis"e d”%ﬁsi’éeis

ag%é&gg@f&{lgﬂg%ge@ggmgn% a@n%%'tjh%h%f?'ﬂ &ia <E§uM% _phenyl)-
Imethanasteiy [l nal-aotteaagid Yag ahhdad 0.0%7 enl4943 mmeh) oh 1.3, lytriluero-
NRRQRE-2 4-dione and one drop of sulfuric acid. The mixture was then stirred at 100°C
for 15 minutes in a microwave and then concentrated in vacuo. Preparative HPLC (30%
CH3CN/H,0) afforded 8 mg (17 %) 2,2,2-trifluoro-1-[4-(4-fluoro-phenyl)-6-methyl-
thieno[2,3-b] pyridin-5-yl)-ethanone as a yellow oil. ES-MS m/e (%): 340 (M+ H+, 100).

-ethanone

Example 23
1-(2-Methyl-4-phenyl-9-thia-1,7-diaza-fluoren-3-yl)-ethanone
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To a stirred solution of 0.70 g (2.17 mol)
| - (2- et hyl - 4-phenyl -5, 6, 7, 8-tetrahydro- 9-

WwOhb@/063782di aza-fl uoren-3-yl)-ethanone in 10 nPCT/EP2005/013194

di phenyl et hyl ene was added 325 ng pal | adi um on
charcoal 10% . The mixture was34tirred over night at

1500C, and t hen ooured onto et hyI acetate (about 150
g s SH- Hhi g1 -6 ¢ dafyoxylitecid tert-

B ésﬂgfd aqueousphaseswereba5|f| ed with K2CO8 unti |
r and then the product was extracted with ethyl
26 atsﬁh@d sdli€of 6DD rgegqb 98 SANGIT 3 RRBSEp m{y@p%'gl@ﬁtﬁné &4 50 ml ethanol

%ﬁ%ﬁ%@fi ?3 4;%:43 7? CC%?%t él%tﬁﬁgmg%f%g@iyhi )acéft?ré YL ester, 442

iy (8 7§ bdeBrpl) sulfur, and 1 2 ml (13.78 mmol) morpholine. The mixture was heated

LR H s R by LR AP Mo g e
Tharcaambingdoyg E@mse\fezeldned over sodium sulfate and concentrated in vacuo.

J:?Ls%ﬂﬁ%eﬁ 3N éhﬁ”acééafé%mrd%ﬁ%d %gtéoet gbsd ?'b%??c{y? . 4,7-dihydro-

gpyrl I n- 5= 2-trift] anon

Pt %351R5ﬁ4d<¥ﬂeo61c9ﬁb@75ﬂlér@sz@t9ﬁ) butylestep oy vellperielnds-MS m/e
manone (Vo-Fa- saghrred solution of 0.26 g (1.18 nmol)

(2-am no-t hi ophen-3-yl)-(4-fru. oro-phenyl)- nethanone

b} hve\ cpive panethilod-phényiM3i S fihiydrodeig o -tied - fiapx AgHeBe 2 2arboxylic

4 i chl oronet hane at 00C was added 164 ng (1.18
%Mﬁg%-succi ni mi de (NCS). The mixture was then
?55 {uerg(t'lgcglﬁm)rgﬁ) ?@%lﬁ%@%ﬁ?xﬁ] 1Ph%ht1no%”9 nttzléﬁ 'E%]l ro -5H-

er an ree mes W

6}@%{0&@ -clpidisoftsiarweryior @%tect—lp}mls@sermﬁenldmtmcm:s added 0.19
§1‘P@1 sanSib1h 8t rﬁiﬁg: £0 'a?cﬁfétarnﬁ & d'rH%V(‘?f%HRur_lé: %a‘ff@ tTfho rnaxxtdlre was

rorrat gra h& (heptane / ethyl tate
nls@rrecg ot bggf for 25 minutes in a microwave and then concentrated in vacuo.

K1ast¢tirberaboggdpIer( Beﬁtbhhé)m&’}ﬂ 'a@etéfde)ﬁl %%f&amw% gm%m acetyl-2-

P A enges B AR QU Bsh 81 TS g P ooyl B6id tert-buty

stei-ane tyblidw dihi BSARIS2n/2-(hdpya3i @G-~ 1b-MD0R, 2, 2-tri f | uor oet
hanone To a stlrred solutlon of 50 nmg (0.19 mmol)

ByiVinhhH ) it hyB-oy9-Yhia 4, 7-Hiaga-Gpbenyi-yb -ethanone
nmet hanone in 2 m acet ic acid was added 0.025 nl (0.19
heraistirred salution of 10 ing (b6 rpehd anetyp 2methdrephenyl-Gifedihydro-6H-
SlraR- 10 dﬁ%ﬁ—fﬂﬂbf&le@%ﬁb %@ aéf@i@r%@lt}’f“@&eﬁh%@nﬁ&ﬂ F&HetBhne was

for 10 m nutes m cr owave ‘and

tcgiﬁg r?tméfréfhlqrﬁa%% AR R NS HEEH %‘fﬁ‘h?lc(ﬂﬁ gk Brs@d/then
drpd oﬁﬁﬁzﬁé@e@uslsbhﬁfoﬁlwf HRH @Y 2hd ExtHcted three times with ethyl

%ﬁe{?ﬁ? ﬁﬂsﬁsﬂx‘?meﬁe@%ﬁé’emaﬁswﬁ gfied vy spdiryiiate qpdjcopcantrated
2-varid toafford d8 han(Gdeh ) ds(2amethybbghenilts,6,E8-Salhydeo(9%hia-1,7-

%Z/Zélal A b yl}%@angﬁg%weﬁ%\%%o id. éES-MS m/e (%): 323 (M+ H+, 100).

opr opy

315 By 0= bh G bARAIY. oty SN n Bl i i -

3-yl) - met hano
To a stirred solut1on of 0.70 g (2.17 mmol) 1-(2-methyl-4-phenyl-5,6,7,8-tetrahydro-9-

thia-1,7-diaza-fluoren-3-yl)-ethanone in 10 ml diphenylethylene was added 325 mg

palladium on charcoal 10%.. The mixture was stirred over night at 150°C, and then
poured onto ethyl acetate (about 150 ml), and extracted three times aqueous HCI (1M).
The combined aqueous phases were basified with K,CO3 until ph=8, and then the
product was extracted with ethyl acetate. The combined organic phase were dried over
sodium sulfate and concentrated in vacuo. Flash chromatography (heptane / ethyl acetate
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To a stirred solution of 60 ng (0.24 mmol)
(2-am no- 5, 6-di hydr o- 4Hcycl opent a|

woRpbdsiceptien- 3- yl ) - phenyl - net hanone (t he prepar BCTER205/013194

which is described in exanple 3) in 2 ml acetic acid
was added 4 1ng (0.32 mol) of--tycl opropyl - but ane-

pre escribed in fhe_ patent

4135@%{9&&5@5 Zilo/d L4 %efgfrl %Hflwh%thwcLa-dlazﬁeﬂuﬁrmﬁné)
alsarione as slightryellovatolid BOGE ak/e 16) M 19uhes H4D 180).

m crowave and then concentrated in vacuo. Preparatlve

HPLC (30% CH3CN H 20) afforEQMq£32@1g (33 %

cycl opropyl - (2- met hyl - 4- phenyl - 6

>7- ti-6lioro454-thyar b qphenyla{o4mbityhitdennd[ 2,33 Jpjigii- Syli-B2,2-trifluoro-
yl ) - met hanone as a |ight brow&n%hl ES-MS nfe (%: 334

(M+ H+, 100). Exanple

25 CyolRboRUllofSrlishiLs 4nRhatid:s i - hlRyridin-

-yl')-methanone To re Sol uti mg (0. 29

150 & RURR-Jf

pr D %tlrrfa 2l tof m'ﬂfﬁgbeﬁsl%drﬁfsrbgi)qb%ﬂllhﬁffgacgﬁgﬂ @e;élgtdﬂ ?111050 phenyl)-
e Moo aiSn ok cES drorHits46 exavehly 261 n 10 ol

Ididﬂ@ﬂoﬁmtlmmylat 0@ aaeadded-164 ﬁ‘l’ge(lﬁlﬁdmﬁﬁg Nifcﬁﬂ)r@fsuccmlmﬂe (NCS).

C xtu then.stir
Y95 hen MRS e e st it ed ot HOUGCC
Vﬁ@@med ﬁha@smmchwmhathyga@mgt Thkepmbired/orgtdiyphaectakelried over

@o&ﬂn@&flﬂ{eda% c%ngaﬁﬁal§ecf@1 vacuo Flafmlché‘ﬁniangéa%}]y ()I/lePta e/ gthyl acetate

Cy. ropy
5 aﬁfgfc}?ér?éﬁ@g &2 %) %pmamceés; TP~ thJEshNB%Bﬂb({ Eﬂe)lorofzplzslemfl)
(u&é*chﬂ:bnk(a@i yelFXAINACES RS m/e (%): 256 (M+ H+ 100).
Cycl opropyl - (2- net hyl - 4-t hi ophen- 2-yl -
B di ayciilorb (g yRiloppentay f 6 Shéthiemand | 333—b Ipyridin-5-yl)- 262 (% ~trifluoro-

0] ridin-3~yl)-nethanone To a stlrred sol ution ot
n%£é84%4 nmol ) (2-am no-5, 6-di hydr o-4Hcycl opent a[

R Al AT Do
rherid eriethaaone 1m\%1mlad&1mcmiofvmddéﬂ @225mb (.19 fnrdel) of 1,1,1-
@Mﬁu&g Yéne bui angye ang. o%'e Qi?g% ?f}gdeiﬁﬂg aggogtb éﬁP&H}elvgas tfen stirred

m Xt ure was
ﬁ? Ffb@ef@r imeaanﬁ:mow@%Fémam apH dherceomeentitated agvacro. Fieshio.

Eﬁﬁﬁ@d’cagrh]}ﬂ@y d‘ﬂ%ﬁﬁn@ 3%%% i )Zmoréécf S)Er%e(ql 38) 192 CAPRro-4-(4-

ﬁ" ré}/ Eﬂ%&b;@%bet% &;(gpélpéél { hf&l?rgg]e}&ﬁg,g@otrgluoro ethanone as an

oiargh pilr EHMSE B/¢/(% ): 681 ielnad 188).a2 | i ght brown oil.
ES-MS me (%: 340 (M+ H+, 100). Exanple 28
Cycl opropyl - (4- f ur an- 2- yl - Examphyd5 6, 7- di hydr o- 5H cycl
0 enta[4 5] t hi eno £2 3- b] pyridin-3-yl)-nmethanone
yclopropyl-( -methyl-4-phenyl-6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-b] pyridin-

3-yl)-methanone

To a stirred solution of 60 mg (0.24 mmol) (2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophen-3-yl)-phenyl-methanone (the preparation of which is described
in example 3) in 2 ml acetic acid was added 41 mg (0.32 mmol) of 1-cyclopropyl-butane-
1,3-dione (prep. described in the patent DE 94-4404059) and one drop of sulfuric acid.
The mixture was then stirred at 100°C for 10 minutes in a microwave and then
concentrated in vacuo. Preparative HPLC (30% CHsCN/H,0) afforded 27 mg (33 %)
cyclopropyl-(2-methyl-4-phenyl-6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-b]pyridin-3-
yl)-methanone as a light brown oil. ES-MS m/e (%): 334 (M+ H*, 100).

Example 26
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To a stirred solution of 60 ng (0.26 Mol )
(2-am no-5, 6-di hydr o- 4H cycl opent a

wohhdshiesphen- 3-yl ) - f uran- 2-yl - net hanone (the PCT/EP2005/013194

preparation of which is described in exanple 18) in 2
m acetic acid mas added 43 nmy3f6.34 mml ) of
1- cyclopropyl di one and one drop

sul f ur®¥e %R?PEYI‘ an&?&%@h@ﬂ%&éﬁpﬁ%&bﬂm@waﬂ) 15Ygoone
O TS o Bl A S B T et e
(the @%a%ﬁo@)ﬁfhﬁﬂﬁcﬂﬂ@ﬂbscﬁﬂed Lir &xamptey10) 2n DRbiRYétichcid was added 50 mg
LSR8 syomspev L 34y im0y of ssiaignahe
asxtard wepthe stowed &dI0DUC foESO MEnntes irf YricrdR4vd dd tHen concentrated
%Op ?‘é’é‘%ﬁf;gﬁ geRbyheRiege {kasstye SR £ )
—@thy 5 llem) @,ff@gﬁ)yndm—S -yl)- methanone as a colorless oil.

Esbﬁpﬁﬂé@%g;@4xh@;ﬂ?tﬂﬁwone To a stirred solution of
I (2 am no- 5, 6-di hydr o- 4Hcycl opent af

b]thl ophen 3-yl)-(3 4-di chhgggrg rhenyl ) - met hanone (the
preparation ofwhich is descrlbed in exanple 1) in 2 n
ac(e;td@rapyletzwasd@blmmioﬁﬁemg vi-@ ﬁ&h?maHQ:fyd@penta [4,5]thieno[2,3-
cydopr opyl - but ane- | 3b]% ?5 drop of sulfuric

aci d. The mixture was #Ke m§ Y rnéla P°%%900C for 10

S S b
ogrlapgetabpliteipyher- @ﬂl}(@lap}xgncqaylom@thphel@l(y}m preparation of which is
ges&%w h- e§m¥1 i ig.yﬁrz%ﬁi'c"eﬁé’ £lioRas chc[eﬁ 4@]r{§§? Cgfpmmol) ?f 1 L

%y met h anone as rown so
glquo;m& gm(emp Iqne diemyt su@gﬁﬁg "Bl mixture was then stirred

&ylobupfe ﬂﬂ'ml&lﬁl@es (113a ﬁnﬁiiowla{r@irﬁi' hbg Bé(ﬂlaen%a’i@atzﬁ V&cu@ I@eﬁat‘gtwe
ﬁflbﬁgt(ﬁ(g%% (g‘\'f;}}—f 8 affo E 15 0 mg ([15’0/3) y]doBy opyl- (2 metﬁ/yl 4~thiophen-2-
¥126, Avdlitryds 55 - @c?z;kﬁtal[zaﬁlkﬂlkﬁe lenk h{yhﬂtmﬁqrb)zmﬁt}%nyhé asf ﬁ%ght

-di.c - - apeng, .Jo a stirred solution o
Brolls . By RRERYY 3 BRMPRP O]

3- (3, 4-dichl oro-phenyl) - 3- %ﬂﬂ rogionitrile in 10 m
et hanol was added 0. 14 ni ? nmol ) cydohexanone, 43

T Aot e Rt o
and t hen poured onto%ﬂaYégiﬁﬁM SR% aRMEd three tines
S iretTsterBaaioary o Do SRR (Eanmanry Hdg oy addopenta

'Bﬂﬂilcnp‘}&m&mlﬂfnrﬁthg} mafifaaode (ih@pt%@&@oﬁ?ﬁf%uch is described in

%‘%I?%?g e{b?aﬁyzl an acplic acld s addsd AR meOpidymipgh) pf 1-cyclopropyl-butane-
Wp-shonsrandsimeryby ofreifnrinecid. ‘Hee mctmeavvgehamrmd ESOWVE for 10

Rieéshh 2 BRowdVEHd tHd@bncentrated in vacuo. Preparative HPLC (30%
CH5CN/H,0) afforded 17 mg (21 %) cyclopropyl-(4-furan-2-yl-2-methyl-6,7-dihydro-
5H-cyclopenta[4,5]thieno[2,3-b]pyridin-3-yl)-methanone as a light brown solid. ES-MS
m/e (%): 324 (M+ H', 100).

Example 29

Cyclopropyl-[(4-(3,4-dichloro-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta
[4,5]thieno[2,3-b]pyridin-3-yl)-methanone

To a stirred solution of 60 mg (0.19 mmol) (2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophen-3-yl)-(3,4-dichloro-phenyl)-methanone (the preparation of
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b) Cycl opropyl -[ (4- (3, 4-di chl or o- phenyl
")-2-nethyl -5, 6,7, 8-tetrahydro-benzo[ 4, 5l t hi eno

wo28sEpasei di n- 3-yl )| - met hanone To a stirred sBCUEPLWS/013194

of 60 ng (0.18 mmol)
(2-ami no-4, 5, 6, 7-t et rahydr o- beﬁ%o[b]

t hi ophen-3-yl)-(3, 4-di chl or.o- phenyl ) - nmet hanone in 2
whishi e dereribcineeemaisd) 31 Al eoctiEAcHigRy adgied 32 mg (0.25 mmol) of 1-
lty b ftﬁﬁé/ﬂe' DBtBAEs dndr@d RS o ARMILPRA I PRe Rixture was then stirred

Fio0046 o 12’&%1&%“;525 ST R N B ey g S S
H%GZO(ESO% %H%HYH)D& affifided €3 @3¢ GHICN IR oifl ] 04-(Begh didBlo¥g-phenyl)-
% %14%% @% dol[lfyéio g]%’(i{ [:{C?OP”ZHF%L% ﬁl}}ﬂego A %P}’l‘éélpa%yl()j maethanone as a

bl pwhiselid BS2MS obfeiyi 412rA8 H/| 100)- met hanone as a

light brown solid. ES-Ms me (/? 416 (M+ H+ 100).

Exanple 31 Examp e30

C,écl opr op [4- (4- met hoxy- phenyl %/ -di hydro .
¥rleprapy| i;é(ﬁt(é A{drlchloro phenyl)-2-me yl 5, 6 7 8- etrahydro -benzo[4,5]thieno

5]t hi eno[ 2, 3-b] pyri gzglbgapyﬂcm,]l -30a}hae@Rgod® a stirred

solution of 60 ng (

£ P2aniiieo-3, %wthyﬁwdr&b&L[mQEMMn 3-y1)-(3,4-dichloro-phenyl)-

b] t;hi ophen- 3-yl) - (4- net hoxy- phenyl ) - met hanone (the

g#@gggﬁg,on of which is described in exanple 10) in 2

4Tdo a%?lﬁle!i ‘5011%8 d o\N@§O @‘?giﬁ' nﬁgolsrg (%% %%hlg%)giq 1?}I1 ofxo propionitrﬂe

m:lem mnmmswéedmy‘: trﬁéh4%mnn¢lé dyciehexanoe, ﬁ)mg:(@ 40 mmol)

Eﬂlﬂﬂ;frgit(lb \P/% ﬂu&' @6 H1‘&‘HM o élﬂl%”]ﬁfr‘@ﬂl%&[ﬁé' xﬁ&sq@aéeﬂ al 8§ 4Ofor 48 h
en poured onto Wa er and extractecﬂhree tlmes Wlth ethyilacetn?e (l"he combined

Al R welr & didt Rk h@iﬁﬁﬁ%ﬁﬁ‘ﬁé'aﬁd Z2onBdhtedGn Tadlio Ny Ei@ation in
fff SR SR LRt bliabend 1O

EshMBomhen{l¥metBhivbne b attbrangO@lid. ES- AP hee 88): 326 (M+HT, 100).
C,ycl olpropyl - met hoxy pﬁenyl - .-met hyI

of 60 ny (021 mml)
ydr obenzo|

i?})tah;h%a @&uﬁoﬂ |o¥ 6(§ fhgr(ﬁ 1B XMon I’Q@%l)lbﬂi,ej,@ aneRg vt d8enzo[b)

reparat i escrl bed Lne mpl e

iophenr3- a@r%d\\g@@r%\@g‘%@’ ggleplﬁln@ge yR2 Fe}tm&pid)lwas adﬁed 31 mg
024 aRRcPYE t-bydlaiepil Bt o ne-dditk Sideorty &Pp Of slfilricueidCThe

d. Th tu t. d at .1000C
Fiihretes o SHRT Rl RO OBHBHES I g riEPRpee T G Rcgpsentrated
Brefpas. é’hfepeeatﬁf%llﬂ’l(@ OSHP/CGBENI\IHHaD)afﬁfcd@i I 25 ¥y cfdepropyl-[(4-

?47%%&{1 éﬁ‘%gp[fl i){%traﬁlgg ténz%{ll yﬁﬁl@ﬂé [§3 -b]pyridin-3-

sbbpmvlnan@mn asa hgl)tbmm aﬂ&a SS an/ki Qjﬁt 416r(dhh Hoi 100).

ES-M5 me (%: 378 (M+ H+, 100),
Example 31

Cyclopropyl-[4-(4-methoxy-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta
[4,5]thieno[2,3-b]pyridin-3-yl)]-methanone

To a stirred solution of 60 mg (0.22 mmol) (2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophen-3-yl)-(4-methoxy-phenyl)-methanone (the preparation of which
is described in example 10) in 2 ml acetic acid was added 37 mg (0.29 mmol) of 1-
cyclopropyl-butane-1,3-dione and one drop of sulfuric acid. The mixture was then stirred
at 100°C for 10 minutes in a microwave and then concentrated 71 vacuo. Preparative
HPLC (30% CHsCN/H,0) afforded 17 mg (22 %) cyclopropyl-{4-(4-methoxy-phenyl)-2-
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Exanpl e 33

4- ( 3- Cycl opr opanecar bonyl - 2- net hyl - 6, 7- di hydr o- 5H cycl
wonpesstoax2 5] t hi eno[ 2, 3- b] pyri di n-4-yl) - benzoi eCatEP2005/013194

met hyl ester a)

4- (2- Ami no- 5, 6- di hydr o- 4H cyclépent a[ b1t hi ophene- 3- car

bonyl ) - benzoic acid nethyl ester To a stirred solution

afetlyl 3 - éih(yglraﬁHm’mlopemta{@S]ﬁgimEQa?céiWJ)dllbéﬂszlbmtmoae as a light

E%WLolﬁstmsﬁl/é@m%@gmt Jogg added 0.13 m (1. 47

') cycl opentanone mol ) sul fur, and
0.12 m (1.47 mol) nor phoIE}XQ@l leF?2e m xture was heated
at 40 OC for 72 h and then poured onto water and

e¢clopes gl [4-14-eethoxyephetiyl)r-aiethill- 5o BB At eahytine-beardlu/5ethieno 2, 3-
organi c phases were ng ed 1?’:/1{ )fodl um sul fate and
concentrated in vacud PRI B HNBEher af f or ded

% 53t1%m£1%§1@510% of %mcgr(o 24 '3_1%1913 I(opeﬁfl%r}‘bf] DR e B3
bamé‘m]vhlppbgniﬂﬂ)c(%me&wmtphynylbmeehame 4therrwewerstidr of which is
Eéc{\@ecmneexg le $98 2(1%{';%3 c arlc%)%a%@de 3 mg %O %ﬁ%‘%ﬂ of 1-

panecar Cycl
rapsd B3iten b shgneandpnsdop pﬁsu&ﬁlyucycuéeﬁ DExtEeq as then stirred

HEI dquyt f&stoahint@esan StrhitfRehve Qllldlﬂieﬁ RoREen®Q i (ReidOPreparative

W @g% (ﬁ@a@z}gﬁg 6&9‘1‘#%3 C‘lng 02’2% 114d4smpthpxy-phenyl)-2-

metlad-etd, ESaenrmy\dmbaﬁhd)ézf-iSB&eﬁ@ Z(QbﬁﬁfrﬂimB)ylpﬁlethanone as a light

lbfo‘%»)d’rggx@rﬁ%s){? e3}8,@{%_g#}n$0@nd one drop of sulfuric

he m red at 1000C for 10
mnutes in a m crovvave andcﬁ}{%gg ggncent r at ed i n vacuo.
Preparative HPLC (30% CH3 afforded 22 ng (28

(/% 4§y (-:|C océ(?pgggel}]neeggrbon —Z—meth 1 6, 7 dlhgdr(z gHi’] clo&)enta [4,5] t}neno [2,3-

ent a[ 4, 5] t hi eno[ 2| W‘%‘]“ﬁyﬂ ?IFFDZF-%FF‘}WBW 9% aci d
I, e

il. ES- 92
l—l }glh L c or gl’vl\g b I‘chio he%el\ésczm) ( /%enzou: acid

fef13A @g’ el opr 6panecar bonyl -2-methyl -5,6,7, 8-tetrahydro-
benzo[ 4, 5]t hi eno[ 2, 3- b] pyridin-4-yl) -benzoic acid
WBtahyitreésdﬂeﬁoa))f 0.30 g (1.47 mmol) 4-(2-cyano-acetyl)-benzoic acid methyl ester

% {02%@% Car E&d@ed[ (; ﬁ% ?PX#&%(QEQ}ZC?{H%Manon? 46 mg (1 (1,47 mmol)

qlfq'rr &yl Q,b; (b m‘mq;j) Q@r@hqlmeﬂ?hemmm)lre was heated at 40 °Cfor72h
4nd %eﬁ%ﬁ%cﬁﬁﬁ& Wa)er Qﬁ& %%r&t@?ﬂh%e’fﬁﬁ%ﬂ? %ﬁf adefhtel Q‘h@combmed

et hanol was add exanone

AR D SWF‘§ Sréqﬂ YF sorgéwal sglfqtgngg c?q_cem;ra fryacuo. Trlturatlon in
BibePAfdrded0.5F @698%)(4462%114@8 editedreuriey Mpehd(b [fRioPhene-3-

\%rgﬂmgf E?F %gcgagcfdapg%hylrﬁ etr%s ﬁ@?%vggg(o 1da J% Stmh/g ?‘% t gO%i/HH“L, 100).

b) 4-( 37Cvclopr -opanecarbonyl-2-methyl-6,7-dihydro-5H-cyclopental4,5]thieno[2.3-
blpyridin-4-yl)-benzoic acid methyl ester

To a stirred solution of 60 mg (0.20 mmol) 4-(2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophene-3-carbonyl)-benzoic acid methyl ester in 2 ml acetic acid was
added 33 mg (0.26 mmol) of 1-cyclopropyl-butane-1,3-dione and one drop of sulfuric
acid. The mixture was then stirred at 100°C for 10 minutes in a microwave and then
concentrated in vacuo. Preparative HPLC (30% CHsCN/H,0) afforded 22 mg (28 %) 4-
(3-cyclopropanecarbonyl-2-methyl-6,7-dihydro-5H-cyclopenta[4,5] thieno[2,3-
b]pyridin-4-yl)-benzoic acid methyl ester as a light brown oil. ES-MS m/e (%): 392 (M+
H, 100).
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organi ¢ phases were dried over sodium sul fate and
concentrated in vacuo. Trituration in ether afforded

WO 240/0§37139 7% PCT/EP2005/013194

4-(2-am no-4,5, 6, 7-t et rahydr o- benzo[ b] t hi ophene- 3-
carbonyO benzoic acid nmethyl esPer as a brown solid.

ES-M5S me (%: 316 (M+tH +, 100). b )

4- (3- Cycl opr opanecar bony! - Zzamiply/34 5, 6, 7, 8-t et r ahydr o-
benzor4 >5ithieno[2,3-bl pyridin-4-yl)-benzoic acid

net By3-Exdenromanesarbepyl Tmesrl ¢, 68-tetralgulronperm 4G ] thieno[2,3-
ol ) 4- (2- Ami NOpfpRidBn A-fIRhEIN S RRAZOLRY:

t hi ophene- 3- car bonyl ) - benzoi ¢ acid nethyl ester in 2

1) 4-8gtrhi0a5 6, 7We s alaelle bed2o [BTth{dphéte- BRI nol-benzoic acid methyl
I-%yclopropyl-butane-l -di one and one drop of sulfuric

oS The m xture was then stirred at 1000C for 10

R DR 10 BRSNS SRSILN S 8001
#- Y(@ml ethanol was added 0.15 ml (1.47 mmol) cyclohexanone, 46 mg (1.47 mmol)
FYELORLOPEREA 1 POl L 5nf, o SR
#ed Hhen Rosredt ongg WatdriagHiexpacied Betd Emesgtivehid ase(@tg Thagembined
gﬁ\éégg/haw%ere i@t e stBum sulfate and concentrated in vacuo. Trituration in
It e

g RS B2 P G S R ind b tsteqliydro-benzolb thiophene-3-
edr(hgmﬂ%eﬂzo‘j{d %dd)ﬁlﬁﬂ@i est@Qisd baetydlide S5-aVIS an/e (%): 316 (M+H", 100).
4- (2- Am no- 5,

) 8-(8 «Sychipyoiranedirbayydi2ometityh 6 161 hricophede-Benaaidfiitikio[D,3-b]

l,Cs 381l h S5t restloastirred sol ution of 0.30
- -acetyl)-benzoi c acid net hyl

fo i e |

£95 Sl 300 YR WA AGE Rl s SR AT baols
ropiengriyrarbersi b henzoiecidrmethi sstayie 2 welaceticacisbweag adgded 32 mg
(- i ﬁfn;&?ohl—@ft?%ﬁrb —Efﬂ&ﬁeeﬂ,StQﬁ&&Ta‘g@t(ﬁfe rﬁgﬁﬁ ogéiﬂﬂriﬁg%a_@fgl. The

iree Ul S W, e cetat.e. e conoi ned o |
mﬁ%%wwerﬁsn a?ﬁr%hafdgé 1 B D ini(ss 1ot BUGRUAETHEHER Spasgntrated
invaeae RacpafativeHRIIG (30% CHRCNEH, Bfatfordied8Gngd (570 22%)
TR o Al b VoA tbenol2.3-blpyridin -

- 8)-banpunydiyl nixghyd ester @ci lightreininysblié RSeM Sas/ed o )o£G@é+ H, 100).

solid. ES-Ms nfe (%: 330 (MtH +, 100).b )

4- ( 3- Cydopr opanecar bonyl - 2Ex#aple3pl -6, 7, 8

O-tet r{a\h&dr 0-5H 1 Qthia-l- azabenzo[9 alazul en-4-§D )

- benZol xCEdoRrongrgsgTboagt-armethylsd, 489 tetrahedsp - & - thie- baza-

nmg (0.06 nmmol) benzo[a] azulen—4afl)-benzoic acid methyl ester
4-(2- Am no-5, 6, 7, 8-t et rahydr o- 4Hcycl ohept 4]
9] 4-02 -dphien &, 87 S attpanyird 4Pk srtihepadh [dhibphdiel 3 -esbehyl) Menzoic acid

1[%1[11 208%9 c acid was added 10 ng (0.06 mmol) of

opyl - but ane-1, 3-di one and one drop of
furd i ' St | t.1000C
’?g IF S%e%%?g% o?_ Q?% Q]éni(%’}; %%%ié%%§?%oé%éewlﬁge&0m Q09 methyl ester
in 10 ml ethanol was added 0.17 ml (1.47 mmol) cycloheptanone, 46 mg (1.47 mmol)
sulfur, and 0.13 ml (1.47 mmol) morpholine. The mixture was heated at 40 °C for 72 h
and then poured onto water and extracted three times with ethyl acetate. The combined

organic phases were dried over sodium sulfate and concentrated in vacuo. Trituration in
ether afforded 0.10 g (22%) 4-(2-amino-5,6,7,8-tetrahydro-4H-cyclohepta[b]thiophene-
3-carbonyl)-benzoic acid methyl ester as an orange solid. ES-MS m/e (%): 330 (M+H,
100).



10

15

20

25

30

concentrated in vacuo. Preparative HPLC (30%
CH3CN H20) afforded 11 ng (44 % 4-

WO 2emy0653pr opanecar bonyl - 2- nethyl 6, 7, 8, 9-t et r ROYAIP2B05/MHI13194

-10-t hi a-| - azabenzo[ a] azul en-4-yl)-benzoic acid
met hyl ester as a light yellow48olid. ES-MS nmfe (%:
420 N% H+, 100)_bExaane 366

ihia-1-aza-

azul en- 3- y[) et hanone a)

13241188 s8ufleord 0820 £1(ADE erﬁoﬂ |2ﬂ‘ QY&hANE P, Slﬂétﬁh?@%eﬂ-{:%

g%}%&%%lﬁg?wgﬁl or% % g % #ﬁ%q%lc atca11 ?nne gstgr 1?1t1I mf acetic acid was

3dded, 149-mdg hdomengiheftytyd@ropd-tartaps- hl+d1d$md and onelopbof sulfuric

c%@aﬂlo &@% %\gg%en Stl%r?dgit lédLgélfgr mngllutc 1%%?#4 bt.anane

oxﬁve and then
cmrcph’r@atue@ez vaFhe Breparative WRISC (%6 é?dﬂséii\l/H@O)cnﬁofr«bad 72mp (44 %) 4-
& t@'yhddg aqlwrssin;qrﬁ Qlev@ 217,80 qet?ahgya?& 258014 E{ 18§47, TeS

acet ate. ani c ases _were

benzete! -§ghrkemzeisaeidiacthnlesis At e gfrta{ﬁléwv polidy B8 1MS m/e (%):

470 (Nvar-ath opo)i n et her afforded 0.12 g (26%
(2-am no-5, 6,7, 8-tetrahydro-4H cycl ohept a[ b] t hi ophen-3
- yl)-(3, 4-dichl oro- phenyl Examphasone as a yell ow oil.
ES-Ms me (9% : 340 (M+H+, 100). b)
Olgtlopropply [4-(34- ﬂ&hlbrdi;ﬁi&h;a]l)d—mhﬂﬂyﬁ)],@ -tatrahydro-5H-10-thia-1-aza-
t hyl - 6J, 8, 9- tetrahy&&&ogitﬂﬁgtg ]86 ﬁbenzo [ai

re

azul en- 3 yl ) - met hanone ition of 36 ng

£¥2%%n@¥95. i) : 9 Wf e
i ophen- 3-y A-di chl or o- phe p

petheghe ¢ acid was added 18 ng (0.11 nnDI) of

| opr | - but ane-|, 3-di qpe and_one drop

ia R FETPE solefien oithel wi il renalhs- (GHedic P¥9’P]é‘a1yg)r3'i’69@(€0plomtfﬂe

£1010 rhDetth I a8 addede). 16 &l OMEY £1ned1ll c;tcttﬁia €A6EE qBﬁlag €40 MAmol)

?‘}gﬁluo do}g P4 ﬁt 40Vr%ml_(l)ﬁ>)l'mo$§h ﬁnqﬁe mlxture waaslfhfe:?t[ec‘ii at 4(}"% for72h

mﬂcﬂh@p popsed-dide (v3ted and extkatat hhertithys-withrethhlydcetater TBe Sombined
tdﬁi%'%‘llxgsre W% cﬂr@edt e?sécﬁ%%ﬂﬁ 9hd concentrated in pacu rituration in

SRV EPraw E

—40“)

azule ne as a

e(f%rdedzl@ g Mﬁ%l}y@j_:{;@)no Sﬁgrﬁpteérahyﬁo 4H- cyclohepta[b]thiophen 3-
g\/gk QR G o= fidn @tﬁxﬂha&omﬁ@&eﬂ@wml BS-MS m/e (%): 340 (M+H, 100).

i aza-fl uoren - nmet hanonea
BYCydssropyl [2(@3: Mch]o%~pﬂe@shj‘-ﬂ§ﬂ1€t§v16@7 8,9-tetrahydro-5H-10-thia-1-aza-

g-tefgahidrg-g-thﬁa-l 7-di aza-fluoren- 3- yI') - net hanone
1o f 1.0 g (2.79 mmol)

’%6 gn%lrred solut%lnz S .J>6 mg ZO ?i n}/rgcrﬂ? (? Iéltm%oe g%[7 8-tetrahydro-4H-
cyclohepta[b]thiophen-3-yl)-(3,4-dichloro-phenyl)-methanone in 2 ml acetic acid was

added 18 mg (0.11 mmol) of 1-cyclopropyl-butane-1,3-dione and one drop of sulfuric
acid. The mixture was then stirred at 100°C for 10 minutes in a microwave and then
concentrated in vacuo. Preparative HPLC (30% CH3;CN/H,0) afforded 10 mg (19 %)
cyclopropyl-[4-(3,4-dichloro-phenyl)-2-methyl-6,7,8,9-tetrahydro-5H-10-thia-1-aza-
benzo[a]azulen-3-yl)-methanone as a light yellow oil. ES-MS m/e (%): 430 (M+ H™,
100).

Example 37

Cyclopropyl-(2-methyl-4-phenyl-9-thia-1,7-diaza-fluoren-3-yl)-methanone
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2,3-c]pyridine- b-carboxylic acid tert-butyl ester
(the preparation of which is described in exanple 23)

wonokHesr3zaceti ¢ aci d was added 0.70 g (5.55 nrROT)EP2§05/013194

1- cycl opropyl - but ane-1, 3-di one and three drops of
sul furic acid. The mi xture was4ihen stirred at 1000C
for 30 mnutes and then concentrated in vacuo. Flash
wh Prnethil-diphenvipm6 A Satetrabhyded Hattod-195dia3a-fluoren-3-yl)-
alfdsfed 0.47 g (48 %9 cycl opropyl - (2-net hyl -
phenyl-5, 6 >7,8-tetrahydro-9-tma-|

Todi @%@dfsbw%ﬁrbﬁmgl 0279%&@1) O0Bnfth- ﬁb@ﬁﬂwﬂ A9 bihy Er3NRT-

( M+
%Ei?e%%[@ﬁyq: pzngxﬁé@@ar@oxtyg; acid tert—a/ltyl esterro(gc)he preparation of which is

Heslzrlﬂb@iﬁfﬁeﬂ‘ahqﬂd £3)-i81Y hyl 6eichaidons al@ed 0.5V ig (588 mmol) of 1-
sokutl o

Cg/cé?%lgp@plwtalaez 12‘9(%?@? an%ztaﬁe&q{; %oféulfurgc acid. The mixture was then

bidtre@ ot ﬁmﬂ@l minlutes nd teenaohtermrapat @-ytyo. FRtanorRtography
cmo%T%gxg}ee taHé’llﬁ%? aﬁ&sdea%gl?dgr @%Qo < o%lr | aﬂ (ﬁl e‘%ﬂyl 4-

arcoa e nixtare was

19139@(1:5 @hd-tetidydpodrtbid- bidinzetiwpreragol) altn@tl(aabm.ns allBOWn oil. ES-

N9 m/@v):84b (eci|d by ee tinmes aqueous HA (IM. The
conmbi ned aqueous phases were basified with K2CO3 unti |

BheBclopitibyl- e mtive 4RsHREVCI MRS B3 far ATLEL M 4)-BEAY one
acetate. The conbi ned organic phase were dried over

?Codu stibned yblfuaibe oao d6 g Inee el eﬂ:kbp’toyﬁc(llomeﬂyBS henyl-5,6,7,8-
%ng o tﬁ"Q;‘l %El?fr}%n/&%t) I}Xethgr?oer}eal}a% ml c.JL‘ zphenyie%iﬁene was
é@dﬁde&%yhg palbﬂelw on 8harad@ 1D%7-Tieamxtiraovag wtirred over night at 150°C,

é ?%tu HG6 eﬁ&gc@ta%(%@g}ﬂ %géﬁw A Lol This aqueous
éi EM) lzeqmmW m;usﬁ@mhas@ veerel basyltrdovigh-KeC O hitatil ph7=8gland then

t}@zﬁbﬁh&%ﬁ réﬁtrzza&ﬂmﬂ? éﬂ&lyl fcefd, @hg@&mﬂne@%trgc{mc-l_ Phale were dried

gé%%gﬁgﬁi%yt 53 Fer@ragt%jng'acht ﬁgﬁyehrengtography (heptane / ethyl
hdelte I 17 afforaled 35 htgxﬁ%)rﬁcwﬂaﬁop?l (enRRiIe]-Ut fenpr & Bhih AL 1-Ghza-

B aior e s Do O S s o3is ot 45 At i 100)

chloroformate and 32 nmy (03022 fn'ggl) pot assi um

carbonate. The m xture was s%mP at RT for Ih and

Bl t | M S

SRPAUEEA AR ALHFL G P A A MBE LIS Maforicacd
over sodium sul fate and co®€ ¢¥¢%ed i n vacuo. Fl ash

h t hept [ et.hyl tate 1:1 fforded

£8 ot eq goitiad sl 2t e T8 gl T 25meyt-S phan-o, 73 tetrahydro-o-

dmh)mr dhaﬁel‘ﬂ@oITehlBayl —»eﬁraﬁbﬁé(&hé brepERABN bf GRALNAX &éstﬁb@ﬁ'ndzxample

g@t yj,\%f (?—ﬁ ordta tﬁa é %@8&’ n’ﬁ% b92 mmolg/gnegﬁy? clg.lo/?oformate and

32 mg (O 022 mmol) potassmrn carbonate The mixture was stirred at RT for 1h and then

poured onto water and extracted three times with ethyl acetate. The combined organic
phases were dried over sodium sulfate and concentrated in vacuo. Flash chromatography
(heptane / ethyl acetate 1:1) afforded 33 mg (56%) 3-Acetyl-2-methyl-4-phenyl-5,8-
dihydro-6H-9-thia-1,7-diaza-fluorene-7-carboxylic acid methyl ester as a light yellow
solid. ES-MS m/e (%): 381 (M+ HT, 100).

Example 39

Cyclopropyl-(2-methyl-4-phenyl-5,8-dihydro-6H-7-o0xa-9-thia-1-aza-fluoren-3-y1)-

methanone

a) (2-Amino-4,7-dihydro-5H-thieno[2,3-c]pyran-3-yl)-phenyl-methanone
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Cycl opropyl - (2- et hyl - 4- phenyl - 5, 8- di hydr o- 6H 7- oxa- 9-
thia-I-aza-fluoren-3-yl)- nethanone a)

WO020080685132 4, 7- di hydr o-5H-t hi eno [ 2, 3-c] PCT/EP2005/013194

pyr an- 3-yl ) - phenyl - met hanoneTo a stirred sol ution of

0.725 g (5.00 nmol ) 3- oxo-3-phdAyl -propionitrile in

5m ethanol was added 0.50 g (5.00 mmol) o

Eeamﬁhydsduﬁynaﬁ012@9é5OQBQmﬁb3«EDGEPhﬁﬁ1rwgmﬂm@ﬂeuaﬁﬁﬂEﬂmnd
&dd@g 8( @ Rkl dﬁ@erm@rb anl QA P@O%g Wnﬁ?@} §fur, and

h an hen ed onto

@féé 2P &8 n@rﬁplé EnQEphelne bR I@{C‘W? W, %@taé%@aét 5516 f%%ﬂa BRG ghen

?5191@[1'0?1&9{\}@@? an &t celidi tBEbe @RS wi ki thjNa8ethfealBe @tfibined organic
i n vacuo. rituration in,ether

nC ent ! %?yg OVEr sodium SU.]}- ate anc[ concentrated m vacuo. aItntura%on m ether
éﬂozalrerd 0054, (B8%) iy-drin &7 mhgm@pﬂs-thljepy [2501€ Boyydn)-3 phjeplydnyl-

m@&_ %E)gg %)% 1gK%BJ) lgvlatsoﬁ/f IE%%S %nq (‘%‘)' :!%%‘(Nﬁﬁ*,eméf@ : 260
e ) . l&%@ﬂﬁkﬁﬂé OHRioPen-3-y1)-

mt_lm_g_éa of 100 my (0.38 nmol)
2-anmo-4, 7-di h dro-SFLthieno - .C r
é p-arvitied selwaop ﬁ’¥ 50Gang e m;malé %%“aﬁ?é%‘]’ %dgiéﬂ’;@y%% t@@nsﬁﬂ 3-
H}gs}ke)n gf y1)L h Ph@ﬂ[a?ﬂ@)ﬂle nbyhaa@zic a&dgbgmedécbwm g (0.57 mmol) of 1-
Ccri al e e
ST FiPPE e D BoRe e Gt Rume bt o Arabh0§uhd one
ﬂm’p &f shtfuris aaddl“hermnctm@nm titemesttiextdian 76 &C fux. 2 Rbvas nd then

ggnc%ngt ‘%g ﬁ/gcpc)[to (ﬁ%%tc%ggmatog}agﬂf (I?e%%r?et/eeﬂ%fl Rect %qu 488 ded 50 mg
S bt ootomseiyl-d4phshsny By by Broga o soren5-
gg BethaRddk dslaYRNER shid. Ys)vBE/B an9NBoasLAryeldogw sol i d.

-Ms me (9%9:° 350 (Mt H+, 100). Exanple 40
C7cl opropyl - (6- et hyl - 4- pi peridin-|-yl-2,3-di hydro-I H
8-t hi a- 7- aza- cycl opent a[ a] ﬁ%ﬁﬁ-%ﬁyl) met hanone a)

2- Ami . no-5, 6- dnydr o- 4K cyel Qp f.Qlt -3-ca

© PO g i e a5 A3 agb LB BeB st elopentala]
malonitrile in 100 mM dhdmndlyl)wasthadowd 8. 00 g (0. 095

nDI) cyclopentanone 3. 04 g (O 095 nDI) sul fur, and

3) 29 16RO 4) allp Phenent-xant sﬁdgs heat ed

at 80 0C for 2 h and then poured onto water and
Starsticted gotuion of 628w OWPE mad} mplonifeibe iatl@0 mirthapehpyrsiged 8.00 g
. an%l)aﬁaésémw& gk g@o BYS SO S48l AL8l @rnzbs mol)
concentra I.n vacuo.

| ash chro tog phy (h tane i
Sy holisol Bt 873G Wat Hogieded 50 B8 | 3104 e nF RO water and

@xtelh Aydih@eAMiineywith peRl alebid. mhe l@blﬁhbﬁrea-org‘aalﬁ&)plﬁusésr Wére déigd over

a (!hugq lfb f R concen(%irateFaSzn vacuo. ﬁagh/ghroma?oggzla\giy héptane /)ethyl acetate
(54l) Affonited 4nis dhipll 968, 23ardinoy 56 alilhidr 84 hicplapeatab Biopberent-

A ALLAARYS 3 1%ht blown solid. BS-MS m/e (%): 165 (M+H, 100).

b) (4-Amino-6-methyl-2,3-dihydro-1H-8-thia-7-aza-cyclopenta(ajinden-5-yl)-

cyclopropyl-methanone

To a stirred solution of 0.30 g (1.83 mmol) of 2-amino-5,6-dihydro-4H-cyclopenta[b]
thiophene-3-carbonitrile in 6 ml toluene was added 0.30 g (2.14 mmol) 1-cyclopropyl-3-
methoxy-but-2-en-1-one and 3 mg of p-toluenesulfonic acid. The mixture was heated at
reflux for 2 hours, concentrated in vacuo, partitioned between ethyl acetate and water.
The combined organic phases were dried over sodium sulfate and evaporated to dryness.
The residue was taken up in n-butyl acetate 6 ml and 1.018 g (3.91 mmol) tin (IV)

chloride was heated under reflux for 30 minute and allowed to cool. The mixture was
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cycl opropyl - mef hanone To a stirred solution of 0.30 g
(1.83 mmol ) of 2-ammo-5, 6-di hydro-4H- cycl opent a[ b]

wohi@plagne- 3- carbonitrile in 6m tol uene was asdedP03013194

g (2.14 mol) I-cycl opropyl -3- nethoxy-but-2-en-1-on.e
and 3 mg of p-toluenesul fonic-42rFd. The nixture was
heated at reflux for 2 hours, concentrated in vacuo,

paittitionedhetrepretamsens wadiyn hydeqadecansrrihylaceate. Fiagh chromatography

QQé(?EAd%%dBﬂ gaRite 399%&%&@5 @ngi(rsb@d@oafﬁl&mssz%emw am&aro 1H-8-
eva oratedtglg{3 Z cglpg S|devvasta en u]o

Huinfrap-cielepaieagn )-4 (BE9ANRAAS ¢ WHIHE 5P Slx)ES -MS m/e
P 3@@/@3 1b@at ed under reflux for 30 m nute and
to cool. The m xture waspartitioned between

' anae@mmsﬁda&mmyuammdemndylemmvac@nm—&Lth@mm cvclopentalal

chro ar e hept ane / et hyI acetate 3:1) afforded
%@gﬁ% no- 6- net hyl - 2, 3- di hydr o- | H- 8-

s eaasgﬁeg%%l@ﬁ be Pfﬂ%a(b@%h %grﬁﬁp %f{l /gam%’og lg qﬁi}ﬁﬂyi 3! 5-1H-8-

thia-7-aza-cyclopenta[a]inden-5-yl)-cyclopropyl-methanone in 2 ml DMF was added 3.0
%ﬁ (096 AR CEFHBISY 6ﬂ)pmgf QGjin'i‘mltéé( ho ?LBL@UMH@D' dti-

i a- 7-aza-cycl gpent aral i.nde
TP ROP SATTG ﬁUangl‘Qasr@ntleu@;%SPrﬁvweﬁ tg might Ot mbire was
pAursd oo Gratie bty bxt?a.c&ddhi‘%édfrﬂeﬁ%lﬁethyl acetate The comblned organic

aﬁésaef e G B b B

(Iepoade)/.ethAfl heatat® 6: 1 fiotded 8 rﬁ@(ﬁ‘ﬂ%)(c@fdbpﬂomm “metlyl 4-piperidin-1-

9119%0&18%({}8%%‘%%%”9 and | %@&taﬂ@%aﬁon ¢ (},}}Jﬁ%g?ﬁlg% af¥Ghite solid.
@ﬁtM&m/e(ﬂ‘Vot)h?r‘lééM-% HeleﬁDt h ethyl acetate. The conbi ned

organi ¢ phases were dried over sodium sul fate and
concentrated in vacuo. Fl agj}aﬁll@,[élmat ogr aphy (heptane /
ethyl acetate 6:1) afforded 8 ng (54%

cycl opr 0pY—'(6-Q\@etHﬁt-i]¥-ld11ﬁ1&|ypﬂﬁérw 23l byridin-5-yl)-ethanone
2,3-di hydro-1 H 8-thia-7-aza-cycl opent a[ a]
lammemﬁenz@k%td}ﬁnahmphma -WWhidetarg@lei d. ES-M5S me (9:
341 (Mt H+, 100). Exanple 41

[To(atstidetisylutian 4£ #i0p lgeh PR mmbB mé [ 2 a8xid-pyipplinn3-H1)yphengh

)(th
%?ézgﬂ%él%z L e[prgpabratlon of WIthh is des&rlbﬁd)m examgle 28) 1);1_20 ml CH,Cl, at O -

8€ivwas eddestd). 93 § Inl &)mrr_n_olbbTBé (N4b1@glqmr,1}nrgyde in one portion. After 10
fin @R N0 i @D%ﬁn%i)’éﬁac@tﬁ@i%yﬁﬁﬂ@ el (4t dlemmol) of Et3N and 0.30

preparat| whi ch i escribed in exa

1 el af DY BE R Bheaeiong yag C?rﬁmfggpﬁﬁgﬁ Rk, the
(IINXBIIQWES e 65d1 Bhto W%}:rzzhﬂi &nQ cRatiied ﬁmeAfAﬁﬁrCHQZdb The combined

m nut e 4 I 8

B sttt Tee oS e R hEerf g nafSig, s
\Ahfo&nadgteplhy Steptane VI@HNQEZ lcb)mffomdmi:[) 81 g BB % )oN-(2-Yeoaoi-5-bromo-
t‘dl:fi%phen—.Z—yl)—a.ce’camide as a light brown solid. ES-MS m/e (%): 324, 326 (M+ H', 100).

b) N-(3-Benzovl-5-phenyl-thiophen-2-yl)-acetamide

A stirred solution of 0.448 g (1.38 mmol) of N-(3-benzoyl-5-bromo-thiophen-2-yl)
acetamide in 20 ml toluene and 10 ml EtOH was degassed with argon. Tetrakis-
(triphenylphosphine) palladium (0) (0.320 g, 0.27 mmol), phenyl boronic acid (0.194 g,
1.59 mmol) and 20 ml of an aqueous solution of Na,COs IN were added. The mixture
was heated at 90 °C for 1 hour before cooling down to RT, filtered through Celite and
concentrated. The mixture was extracted with ethyl acetate and aq. NaHCOs. The

combined organic phases were dried over sodium sulfate and concentrated in vacuo.
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m xture was poured onto water and extracted three
times with CH2A 2. The conbi ned organi c phases were

wdnrimdesner sodi um sul fate and concentrat ed i NPCTERZN05/013194

Fl ash chromat ography (heptane / CH2A 2 1:1) afforded
0.85 g (53% N-(3- benzoyl 5- br ékof hi ophen-

).- acet am de as a light brown solid. ES-M5 nmle (9:
Qggyla chzomatagraphy, (hepaye / Qgiyl acetate 6:1) afforded 0.393 g (88 %) N-(3-
Mr{zalesa@E@ﬂ;H ‘tﬁro henylylyhiephRRada leht)yeﬂ&v%@lm #S-MS m/e (%): 322

@[I %ﬁg ol utlon of 448 g (1.38
A oyl - 5- br ono- th| ophen- 2- yI) acetam de in 20 m

t oI uene and 10 m EtOH was degassed wi th argon.

delr Aakis>-5{phehdhdiphphrdsydhiphenyl padthadingm (0) (0. 320 g,

0.27 mmol ), phenyl boronic acid (0.194 g, 1.59 mol)

and si@edrbolofiomnf ARy (Is25mmul) ofiN-OB KedGH15Npheaykthiophen-2-y1)-

[ f
%@ jaglgge %g?? fHI ﬁ(gﬁ%a%ad%?tj ?ﬂlo"l‘ta? ¥ da(ﬁﬁl (gf\I ]T }%(ef'%cmon mléture
dorden i atoed hovh@ndqthqwc&lrﬂégn@@tnraeﬁc@@duw @ﬁNHu@yslat and the

BoAuad WasaRtraddd WRHER acelhte. %%M]ﬁge@é gh@é@@ €2 dried over
re dF‘ ed o?\ier SOdI uiq] sul fate algrpecon ntr ft

PAGE S A RYRBEBGH AP KAFUe FRPEE et 8 | ot deanaing-5-phenyl-

thidpheat-oh) d¢@dn-B8Bago S8 aMchtbiodvn solid. ES MS m/e (%): 280 (M+ H",

Hﬁﬂzoyl -5-phenyl -t hi ophen-2-yl)-acetam de as a |ight

yetlow solid. ES-Ms me (9% : 322 (M+ H+, 100). c)

2- Am no- 5- phenyl -tlhl ophen 3- yI) phenyl net hanone To a

N-(3 benzoyl - henyl-t h| ophen 2 yI )- acet amde in 15
Fo 2 stioed mgtl%@ 2g50.497 simaly(2-nade-§pRpnylthisphen-3-yl)-phenyl-

Fe@ehbROin X bJ&e%c atilw89dadd 63714 B Cg()lﬁgcﬁifn’ol) eﬁﬂﬁ@ 2,4-dione
uti,on of NH4

red. ont
%}dg 10 2 @E{r {dzﬁkﬁmq@%? oq thee étffé%féat 94 eCé@rnJ& THEHtes in a
Olganhe daiala;ﬁe@ coveegtrated HevaRME Pr ittWElI—SML(ﬁ e309% @H!CN/HZO)

IR AT F s Bt %Pi,g A SRefoio-rblieng e mone s

4 lightitgrdyrsolin. BoMSon/eHS6 WBAS{M+-(F9), 10280 ( M+ H+, 100). d)
| - (6-Methyl -2, 4-di phen gl -thieno[ 2,3-blpyridm 5-
gl)-ethanone To a stirred g rﬁlg gg of 55 ng (0.197
mol ) (2-am no-5- phenyl -t h| 0 - 3-yl ) - phenyl net hanone

in 5C%lo 1-C6- @@tﬁyll&@@d&ﬁﬁéﬁﬁ BidhdH, gdb L#}gugl%% ﬂvﬁle}ha&fone

pent ane- -di one and one drop of sulfuric aci
T thﬂﬂxfr@d lihﬂﬁtuﬁﬂﬂ@ft) 530 ¢ (0etb5ahmb0Q 2Qenihe!rs- ﬂ@engl ﬂﬁbﬁ%enLﬂyB -phenyl-

m Wave %qgé&agcQ g/vgggﬁ%qdﬁt%gorgg Ié(p ﬁ%lar%%g)l)ys 1- cyc opropﬁ butane-
1 B(CBermaidalydneﬁrép df qftfeuiy laeidhTlea@f2yd-iadsphied dirredt Y10 °@for 20
%&ﬂﬂgsd{}%sm%x&lraqr@tan%rﬁhe% c%%lcén fateE z'nl\{/%czm Ere&)(z){?a:tivg’ %L%O%
CH3CN/H20) afforded 29 mg (17 %) cyclopropyl-(6-methyl-2,4-diphenyl-thieno[2,3-
b]pyridin-5-yl)-methanone as a light yellow powder. ES-MS m/e (%): 370 (M+ H, 100).
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Cycl opropyl - (6- Met hyl -
>4- di phenyl -t hi eno[ 2, 3-b] pyri di n-5- gl)-nethanone To a

wenooeroesssol uti on of 0.130 g (0.465 mmol) PCT/EP2005/013194

(2-am no- 5- phenyl - t hi ophen- 3-yl ) ~phenyl met hanone in 7
m acetic acid was added 62 nttY0.491 mol) of
1-cycl opropyl - butane- 1, 3-di one and one drop of
sul furic acid. The m xture was then stirred at 110 0C
for 20 mnutes in a mcromve%%h} hen concentrated in
vacuo. Preparative HPLC (30% H20O) afforded 29 ny
(17 49 Coyglonpdopiforbladet hyl - 2, 4- di phenyl -t hi eno [ 2, 3-
b] pyridi n-5-yl)-nethanone as a l4 ght_ yel | ow powder.
ES-MSs me (%: 370 (M+ Hg! 1003 d afhs 1. Conpounds of
formula | wherein RL is h a QI-aIkyI,
Q Oy- hal oal kyl, or Cs SRR - Cyal kyl ,
C -C 7-hal oal kyl, Cs optlonally

jit ut ed het er oaryl

substituents are

substituted aryl or optio
having 5 to 9 ring atonms, wher

sel ected fromthe group consisting of halo, G-C
wherRigxy, Cl1-C7 - hal oal kyl, O C7-hal oal koxy,

1@ O al kb aietorylc,-aRg, € COPRBRNG, br ngk}élcyclB&lkyE NRaR

,optionally substit uted heter ocy
B

¥ 17 g b dimalktge Grrbrb B betCerae Bk Jptioy Sbstinited aryl o
opti On@% ?La}stﬁda&@ﬁet&%@u R&ANE 5 bRV ing aborhg V\Qlefdn{lﬂle

at ons ere n the substituents are sel ec f
group wbeEiuseisae Secksaom dhe Loy speskips O%ggo’é a OXV’ Cr-Cr-

Q Q’ Wﬂlﬁkﬁ% th@éano@ lf%xaakylgalfo%yﬁ 28l K)oy lallyl;

r - Cr-al ky n, . or Q
RC7 al i om@englb'ﬁ@b%ﬁuteﬁélﬁﬁrowloeﬁv haviag 3 tO_gypnggoms,

, opti ?%@ddé}iﬁ wﬁjédtéd‘iﬁg of Biﬁl@n ?Is@lﬁ’sttit@t@é lhkdéroaryl having 5 to 9

subst i eter oa:ug havi hg ri ng atoms,
wher ei ring hi@nsuiyberet ﬁﬁ%bsﬂﬂl,fn@eqfé sqlesdedt ﬁ%‘ﬁ’] thegroyp spsisting of

consi s 0
oo hfé%lggﬁllk& babey nl?aloﬂ'qﬁ: dl @%hﬁ%ﬂga%{g Cl C7 alkylsulfonyl, and

koxy
Qa|+@d®m€m®+aﬂ<%r -C(O)OC 1- Qy-al kyl ; or R5
koget h%r chgé Fg% @9@7 lm ari ng sel ected fromthe
Si

oup Co aI Kyl

R ter osxhytim@ek yhalch &n@vgalkylx égl?al%’r i mlq;taﬂmubspﬁlé?@myl or optionally
pyridig %L}ﬁsh’aﬁgd H%Efo%@hﬂﬁ%%\@e@ Emg El%rﬂPWh@fyﬁll ¥ substituents are

subst i cyano, -

C7- al kydleut&d‘ ﬁnmyllthe@o@p <ahdisting afhalo, ayahal @aCk—ylkyl €1-(@g-haloalkyl,
7 ¥ kogl §7e%lf: i n]de e%ll (E%té%{) @r@ C lglg%l%nl% °C %@éwﬁ R allys
rray, t ogR? tegpthei with RAenayi ft)mgemg selected from the group consisting of Cs-
Cy-cycloalkyl, heterocycloalkyl having 5 to 7 ring atoms, phenyl, pyridinyl, or
pyrimidinyl which are optionally substituted or by one or more halo, cyano, G-
Cy-alkylsulfonyl, C,-Cy-alkyl, Cy-C;-haloalkyl, C;-Cy-alkoxy, Ci-Cy-haloaltkoxy,
and -C(O)0-C,-Cy-alkyl;
RE, R® areeach independently C,-Cy-alkyl, or R*and R may, together with the nitrogen
atom to which they are attached, form an heterocycloalkyl group having 3 to 8 ring atoms
which is optionally substituted by one or more halo, C;-Cy-alkyl, C;-Cy-alkoxy, hydroxy,
phenyl or di(C,-Cy)alkylamino; as well a pharmaceutically acceptable salts thereof.

2. The compounds according to claim 1 having the following general formula Ia:
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atomto which they are attached, form an
het erocycl oal kyl group having 3 to 8 ring atons which

wo0wpksomal | y substituted by one or nore hal oPCT/EP2005/013194

G -C7-al kyl, Cl-C -SIkOXy, hydroxy, phenyl or di(C
1-C7)al kyl am no; as well a pha?@aceutically accept abl e
salts thereof. 2. The conpounds according to claim1

havi ng the foll ow ng generﬂﬁ\fqrmhla la:wherein R1, TR

, t RR4, t R, and R argtas d&¥ine@in claim1. 3. The
conpounds according to chai m 1 havijng the foll ow ng

general fornula Ib: wher N RS, rRaé and R

are as defined in cRa . The conpounds ‘accor di ng

to claim1 having the folg gral forrmula Ic:

wherein Rl, R2, R3 are as defihed inm claim1l and R5 is

sel ected fromthe group consisting of -C -al kenyl and
ARLAARY, RY, IBURS P (i RY.R%Y HeMiedNBlREQar Yl having 5 to

9 ring atons, wherein the substituents are sel ected
fromthe group consistjng of halo, cyano, Cl-C -

al ky$-, "_F(l}e_cqu.mgpég@q@qu}n@o@;ﬁ.l@ lk]@g@qg thie f@lowing general formula Ib:
7- hal oal koxy, Ci-C 7-alkyl sul f gyl , ~or -C(O OC1-

C7-A 1 CyL 5. The Conpounds of fprmufja | according t o
claim1, wherein RL g3 Q Q ; '
G -C 7-hal oal kvl , or -
het er ocycl oal kyl havipg 3 Ik atoms, aryl, or
het eroaryl having 5 o 9 Ping MtonB which are
optionally substituted by one or nore substituent(s)

dpbr | R f hal o,
WS R KRG SRR o 0a-c
7-alkyl; R4 is hydrogen or Cl-Cr-alkgl; RS is
hy dr bgde chaipoundy Tcqrdingiplclaimrl having the fewingatreel formula Ic:
wth RA may forma ring selected fromthe group
consi sting of C5-C7- cycl oal ky het er ocycl oal kyl
having 5 to 7 ring atons, phen ridinyl, or
pyri m di nyl which are optiona st tuted or by one
or nore hal o, cyano, (i - ulféﬁyl %1- C7-al kyl
Q@ Cy-hal oal kyl, Ci-C7-al Ci C73haloalﬁbxy, and
-C(O O Cr C7-al kyL as wel I° a pNarmkceutically
acceptable salts thereof. 6. Conpounds of fornula I

hingzt I m-1, ; wher.ei is Gl- al kyi . 7. -
BB IR a8 &F sfoPidinheq HITE Lo, S s R Wnarcbpyconsisting o
Che;atmpplmd ptiosalietubstitettdfaryd mr hierguraavingsb Stringgatoms,

x%fle:rein the substituents are selected from the group consisting of halo, cyano, C;-C;-
alkyl, C;-Cy-haloalkyl, C;-Cy-alkoxy, C;-C;-haloalkoxy, C;-Cs-alkylsulfonyl, or -C(O)O-
C;-Cy-alkyl.

5. The Compounds of formula I according to claim 1, wherein

R is C;-Cy-alkyl;

R? is C;-Cy-alkyl, C;-C;-haloalkyl, or Cs-Cg-cycloalkyl;

R? is heterocycloalkyl having 3 to 8 ring atoms, aryl, or heteroaryl having 5 to 9 ring
atoms, which are optionally substituted by one or more substituent(s) selected
from the group consisting of halo, C;-C;-alkoxy, C;-Cy-alkylsulfonyl, and -
C(0)0-C;-Cy-alkyl;

R* is hydrogen or C,-C;-alkyl;

R’ is hydrogen, halo, C;-C;-alkyl, or aryl;
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| - (2- Met hyl - 4- phenyl - 6, 7-di hydr o- 5H cycl opent a[ 4, 5] t hi
eno[ 2, 3-b] pyri di n-3-yl)- ethanone;

wO-20@/0kE13RYy| - 4-t hi ophen- 2-yl -6, 7- di hydr o- 5H cyeComeni0af13194

4,5]thieno[2 3- b]pyridin-3-yl)-ethanone;
I-(2 Met hyl - 4-t hi ophen- 2-yl - é 7, 8 tetrahydro-benzo[ 4

?51? & %ﬂ%\%ﬁﬁﬁ%ﬁgﬁn} r@gﬁé%ﬁﬁfﬁ rpthy ;8801’:Pect°Péiﬁ%ﬁ%f GreCr-
@Zb{a]ék,yﬁ heki@dyolol k3t habingys fodi Il’mg'SachJ)s sl e 1nyl or pyrimidinyl
th}ﬁéfmﬁé]gt | ofls Elﬁ)Stl%.ltECP orng oérfre o5 rgllgl!‘e%a?o, cyanoglid a(ﬁkyﬁ1 ﬁ"onyl Ci-

Cr- EH{?II( elmtﬁwmgw &, 00y hikphg Ty Q= Rad sakdiy! afl -C(d)OYA[-0;5-2lkyl, as

ent a Jthie 3- b] pyridin- -yI) et hanone;
e %Pgarenaﬁwﬁa@%mwata é%'ﬁ hﬁlﬁ‘Pﬁno[z 3-b] pyri di n-5-yl )
- et hanone;
| - (46.F@loiip Al o2 foretuliyl acBor@i faydhinr §Wheysh RPRIS, af Aalkyl.
]thieno[2,3-b]pyridin-3- yl)- ethanone

aza-fl uoren-3-yl)-

L_aag‘%'v%o 1|>0_u4nds I?)?PC%’I‘HU?& falllcgrdhng to Ilalm 6, wherein the compoun S are

3- Acet )ééle&ecﬂ@bﬁh/ﬂhe%rﬁi’ﬁb?ﬁ&sﬁm@oﬁl hydLO 6H9-thia-I,7-d
f t t
R T e L -

ahﬁﬂﬁﬁ 8. Conpounds of fornula | according to claim

AL 26 VO e - Tt LR e T LA

lﬂ@ n&ﬁﬁgjgagh&kgﬁwthe group conS|st|ng of :
| or o- phen -6, 7-di hydr.o-5H cyc

I opeh%%\‘ﬁ\ﬁetgi’lf%ﬁé%]{‘ezl &y YBFHWF@TW@W‘PQHZO Ithieno(2,3-b]pyridin-

}.QZﬁ@Hkﬁkf|u0rO et hanone;
Trifl uoro-1-(2-nethyl-4-thi ophen-2 1% -

7- di Al Netager-phewb 22-metinfl 5, efdefrahydro eI}WiL plhigng[2,3-
g;sghdﬁtﬁ%oaﬁan
2-Trif Iuoro I | - 4- phen di hyd. ro-5Hc

2-me h
ycl ob layls- P]Pﬁfﬁfirbffzzoé‘l biispe i 2f- élpyrhyhr) 3éﬂ)h%th@¢féle,
; 2 Pl E\ii/é%ﬁ%&g%lf&%ﬂ BREDN)-2 40100 AR R Y 5T, 6
@ perabhiiizene BPphloytin-3)rgthendwenone:
2 2, 12(%T 5 {SIT‘{%"%&XL%I ;hg;ﬁ;ﬂ -RLBPXT bPRR L b=y BBLAYL e S
4 5]1 -Fh+ @ﬁtf{nQZ—gl—girpgtthdﬁ) AredBhydry-5&t-heahepeatal4,5] thieno[2,3-b] pyridin-3-
yl)-ethanone;
1-(2-Methyl-4-phenyl-9-thia-1,7-diaza-fluoren-3-yl)-ethanone;
3-Acetyl-2-methyl-4-phenyl-5,8-dihydro-6H-9-thia-1,7-diaza-fluorene-7-
carboxylic acid methyl ester; and

1-(6-Methyl-2,4-diphenyl-thieno[2,3-b]pyridin-5-yl)-ethanone.
8. Compounds of formula I according to claim 1, wherein R? is C;-C;-haloalkyl.

9. Compounds of formula I according to claim 8, wherein the compounds are
selected from the group consisting of:
1-[4-(3,4-Dichloro-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta[4,5] thieno[2,3-
b]pyridin-3-y1]-2,2,2-trifluoro-ethanone;
2,2,2-Trifluoro-1-(2-methyl-4-thiophen-2-yl-6,7-dihydro-5H-
cyclopenta[4,5]thieno[2,3-b]pyridin-3-yl)-ethanone;
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2,2,2-Trifluoro-I|-[4-(4-met hoxy-phenyl)-2-nethyl -6, 7-d
i hydr o- 5Hcycl opent af

wa 2646t0asBmo[ 2, 3- b] pyri di n-3-yl ) - et hanone; 2 PCT/EP2005/013194

2,2-Trifluoro-I-(2-nethyl-4- phg@yl benzo[ 4, 5] t hi eno[ 2,
3 b]pyrldln 3-yl)- ethanone;

2 22 B Laal AT one Uk RO i PSAY didta Bklino 2.5
Bﬂpﬁlﬂm-ME&hﬁ&dﬂepyrl di n- 3-yl) - et hanone;
2>2p€?;d¢#tgo%§%-t%§rég§rb—%:e’ BRIV g sk dihenol 2. 3
Berﬁo@l—f‘?l]ltmﬁ:hd{aﬁeb Ipyfléméﬂryf)tdﬂhmmnphenyl ) -2-met hyl -6, 7-di
hyd[é gh@{& geln 4 mealc}xr}]flp enyl[) @yﬂ&%ﬂé—?&?&%@o—
ﬁﬁo%mmléﬁqgmb ipyﬁémﬁ Brh;&g;dnez get hyl - 6 7- dlhhydr 0-5

clo ridi
Y IR Moy AR i U U
¢ﬁld§>’e§ta{’4 5}tl@11€H@[Q§333]pyr1dm 3—y1)| eth?]none,

I ie
3- b] byri o ﬁ‘ﬁu@oyli §2 Qﬂeélvir‘lfﬁirq%ﬁlo\g E%héwsno 2,5-b]pyridin-3-yl)-
@hdnared i fluoro-1-[4-(4-fluoro- phenyl) 6- met hyl -t hi eno
2 3-b di n-5- th
2 2 LS S B i BPeatng poeti i
Bbé[d hﬁ{@suhﬂena 285- B]‘pyhﬂirf B%t&h@ﬁch@none 10. Conpounds

t 1, wh R2is C
Csc%gg'%‘l?ﬂwgcﬁ 25 &%ﬁ@ﬁﬁ ep RSP pea g reghanone;
cl ai g OTimRRHEI--{ DB SRIPIRMHNIS- A LnyB &) eaflgd:-J-sam t he

group consj stin

pspiabbyltbiepo g%@‘rb}]l’ﬁ@%ﬁeﬂheﬂ@n?n@l hydr o- 5H cycl open
ta[ 42 §]ztﬁl1§mfo21 Br ﬁQLMt;Hdz RreBrytle)7- 88 H@Jme
Cycl op (6-net henyl -t hi eno 3-b] pyri di n-5-
oid amwﬁgghh@no 2,3- b?/pyndm 3- yl) -ethanone;
Cycl QQrZZSjﬂu&%—ﬁFé—H%lthﬁ 4t-%{€%’9 18] Y 5= lﬁf%ﬂ&jﬂnby— QiAGYe;

cl opent a t hi eno di n- 3 yl’) = met hahone;

Cycl b2 gyerof IIFQ’QhSéTﬂ- phepiyl- ﬁum Bypthlpydiar hyhrZ2.Brxifigero-
ﬁ 4 5]th|eno[2 3- b]pyridin-3-yl)- nethanone

%@C opropyl [ (4- gf - di cKl or o-r henyl ) -2-net hyl - 6, 7-d.

hy dr &28H gfhedrople tt-&4-fluoro-phenyl)-6-methyl- th1eno[ b]pyrldln -5- yl]

o[ 2, 3-b] pyri dm 3-yl) - net hanone;
%é‘%%%?%%%l [ (4- (3, 4-di chl or o- phen 2- met hy 6,7,8

-t et téhy@ﬂ@i@e&rﬁ/&}ﬂpﬂcﬁphm}@n@n{l@hﬂ i;jepy £% %biﬁ:;gm Biyll-2,2.2-
trgfﬁ}olpg %ﬁﬁ%bne.

10. Compounds of formula I according to claim 1, wherein R is C3-Cs-
cycloalkyl.

11. Compounds of formula I according to claim 10, wherein the compounds are
selected from the group consisting of:

Cyclopropyl-(2-methyl-4-phenyl-6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-
b]pyridin-3-yl)-methanone;

Cyclopropyl-(6-methyl-4-phenyl-thieno[2,3-b] pyridin-5-yl)- methanone,

Cyclopropyl-(2-methyl-4-thiophen-2-yl-6,7-dihydro-5H-
cyclopenta[4,5]thieno[2,3-b]pyridin-3-yl)-methanone;

Cyclopropyl-(4-furan-2-yl-2-methyl-6,7-dihydro-5H-cyclopenta[4,5] thieno[2,3-
b]pyridin-3-yl)-methanone;
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Cycl opropyl -[ 4- (4- met hox7- phenyl ) - 2- net hyl - 6, 7-di hydro

-5H g~cl openta [ 4, 5]thieno[ 2, 3-b] pyridin-3-yl)]
wonishassne; Cycl opropyl - [4- (4-met hoxy- phenyPET/EP2005/013194

-2-nmet hyl -5, 6, 7, 8-tetrahydr obgg o [4,5]

thieno[ 2, 3-b] pyridin-3-yl)] -net hanone;

opert SO eP TR A ar 2 Ao BTE Ay BBt G B ppenta
e (I::ghahncglgtgeb pyridin- ?;lyl) rne’chanone,t Cetr o
benz%[c’%)%r ﬂfgggﬁ% é%gﬂy p?gengﬁﬁ ngﬁnpy‘%ﬁl%% Feiey, 25%/
12&1122};4 ,5 elsiees {2, 3-bcpyr1d1n -3-y1)] methanone, o o.

s SR P e AR B M b £ SR senta
[C’lglﬁgriﬁhn(ﬁgSBeb pynchél ?2, ylg} éx?]ethanone, —_—
AR Sl S T R S L D R s
beﬁﬁbb@ﬂ@lﬁl@mo 2,3-b] pyrldm 3-yl)] -methanone;

Q/Cl %% %ﬁ%{q&%ﬁ%ﬁ?ggcar nyl- ZDrEgt?lw 6% &1ﬂyc?ro 5 qgcllgj_:%e%ta{ lél%j)tli'ueno
@p@ham @L@z}ol—bf(r&omtm/[hetﬁ IeRny! - 5, 8- di hydr o- 6H 7- oxa- 9-

U AT E ARG £
o ldﬂr—ZWB@M@icQ@ﬁr}h&Bﬂ]esﬂeﬂden 5-yl) -nmethanone; and
C

4~ di %12 ﬁ?ﬂyc OPﬁ?@ﬁSTagg@Yi]zp‘WW 07 .97 10 ralpd R aHE e thipp1-aga-

@J&ﬁﬁﬂ&zuﬁ&f@yﬁb%dﬂ&&l@%&dtm& 1Qktedt corrpound Of formula |
V\,herelbcg i S o&tlon stituted a

et crBAPRBHa: gk S blord PRERD) - BHEY o SiabydrmeH-10-thia-1-

$heinRb [l £ALLL NGl an&RRA4Nd of formula IV: IV with a
conpound of forrru a_V: Vin order to obtain the

conp@Yﬁ%%Pf(@PYk@rWﬁﬁhﬁl f-PhapdrSetiiafy -dipga-flwgrenfisyl)-apeihaone;

are @?clgﬁ%bﬂe@ Bt @Jlﬂﬁ’eﬁ}fl POl lrs881-7-84a- oAV Blabd Aboren-3-
t he conpound of formul'a [’ obtained into a

ﬁh@v%@w,m I y acceptable acid addition salt
th
er@gél%pl%ﬁ for{n@&zﬁé glpéndsm ~SRERAN cP'ﬂH°§ a-7-aza-

conpoln conprising the step of reacting
aclopapoladnéen-pobnmehananeprd a conpound of fornul a

x: : lC%l&pﬂo@ylo(@ﬁfetﬂﬁqucllﬁhéhy? L GRAPIO S piaf 25 THL Rethanone.

12. A process for the preparation of a compound of formula I wherein R’ is
optionally substituted aryl or heteroaryl having 5 to 9 ring atoms comprising the step of

reacting a compound of formula IV:

with a compound of formula V:
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VII1 and subsequently al kyl ati ng the conpound of
formula VIIl in order to obtain the conpound of
woéaomsezrsta, wherein RlL, R2, R4, R5, Ra and R aC®E®2005/013194
defined in claim1; and if degired, converting the
compound of fornmula la obtainéd into a
. pharmaceut.i cal | y accept [ oL | s aj4t 5
ingFEoroD i (RSP Oee U or o Re el BRRSA and R areas
damwaaH adiafl, frat ifdésired Jroaverting ithgcdnup wing ohfe newap pbieingg into a
the step of reacting.a Q formula XI: with a
P%ﬁﬁéﬁﬁ&aﬁ?’ a?CSPTﬁlgj‘Fégé:ad ?{r(;r)gosr gg}eg%oof‘ obtain the
conpound of fornula Ib, wherein Rl, R2, R3, Ra and Rb
are1ss defrbessior thegpraparetion afwcdripaiusl ofddrmele Ay errnprigng the

th d of f la l:b Al ' .
Steip gf ﬁ%& oqu Ec&}?mpn%gogi%li%%lg é’?g%?l' na?@%ﬁn@n& Sf%ﬁr?ula VIIL:

thereof. 15. A process for the Qreparation of a

conpound of fornmula Ic acceydi to claim4 conprising
the step of: a) reacting a ourd of fornmula X X
with a conpound of forrmula Xl||: R5-B(OH) 2 (XIl) so as
to obtain a conpound of f@ Xill: X'l b) and
reacting the conmpound of formula XIIl wth a conmpound

of formula V: Vin order to ghtain the conpound of
formula Ic, wherein Rl, R2, B3l are as defined in

: ' ' Borinsuls®TECt ed fromthe group
Hg!éﬁ%e%%ﬁtgﬁo% é)gz}f{{%gliaaol%kenyl and optionally substituted
aryl or heteroaryl havingi5 t oNg, r g atons, wherein
the substituents are sel edted he, group

consi sting of halo, C%Eano/ j Wi, QO

C7- hal-oal kyl, G -C7- % hal oal koxy, G -C

-al kyl sul fonyl, or -C(O O - -alfkyl; and if
desired, converting the conpound of formula Ic

obt ai ned i nto a pharnaceuti caMl¥l acceptabl e aci d
addi{ion : E&-Pg&ﬁ{&j d&ith gbtath the
anggé%egu%rﬁﬁJa%lyl%%g t@? cl al ﬁ%ﬁ%ﬂggﬁlﬁlﬁ%ﬁ medi canment
wantcaindiof forandoimpobendinoR ', RoBruRa R and B arqasgetingd in claim 1;

a3d5P 5eds§rgg, c%%v&ﬂ}{g ﬁ{éecogfpoﬁhaio'??ori‘mﬂé’la]t%tained into a pharmaceutically
acceptable acid addition salt thereof.

14. A process for the preparation of a compound of formula Ib according to

claim 3 comprising the step of reacting a compound of formula XT:

O

with a compound of formula V:
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18. A nedi canent according to claim17, wherein the
medi canent is useful in the control or prevention of
wokbosassBs, especially of illnesses and di sor deCs/EP2005/013194
conpri sing anxiety, depressioQH epi | epsy,
e

schi zophrenia, cognitive diso rs, spasticity and
.Skeletal . nuscle rigidit spinal _cord 4binjpbir)s, | b1l
i3 6F ¥ & PRI Gerppnd Oof lrable By Wil R S ROR Rt R P es€ as
deahsyin A8 RRat i desip&l, somredtiny teicompassdof ftreuiladbtdbtained into a
ocai ne a ni cotine, chosi. s ani c di sorder,
ERECCHHARY aﬁce@fa%l%%a%&g%?%fa%t %Fl%ﬁgst ro-intestinal
di sorders. 19. The use of a conpound according to any
one 16f A¢radessiol tHe@rdfarhtivn dfvecomppardadiifoimdi I@according to claim 4
medi canent. 20, The use according to claim19, wherein
‘Pﬁéxﬁﬁﬁﬂgﬁﬁﬁﬁpﬁis useful in the control or prevention
of id)eRESLS coRppeed af foymafa X:l | nesses and di sorders
conprising anxi ety, depression, epilepsy,
schi zophreni a, cognitive di soRders, spasticity and
skeletal nuscle rigidity, spina rd injury, nmultiple
sclerosis, anyotrophic |ate sclerosis, cerebra
pal sy, neuropathic pain an /cﬂ ving associated with
cocai ne and nicotine, psB FSToNtE ¢ di sorder,
posttraumati c stress di sorders or gastro-intestina
di sorders. 21. A conpound of rmula |, la, Ib or Ic,
a process for the preparati on“of a conmpound of formula
I, Iwith hRo®bohgd &f forduleatent cont ai ni ng a conpound of
formula I, Ta, Ib or_L gﬂ a use of ac ound of
formula I, la, Ib orRTgxg 2t he manuf act )of a
medi GaRRHbb@akm £idhpahdastdoasuldesar i bed herei nabove.

O

XIII

in order to obtain the compound of formula Ic, wherein R R? R?, are as defined in claim
1, R*is H and R° is selected from the group consisting of C,-C;-alkenyl and optionally
substituted aryl or heteroaryl having 5 to 9 ring atoms, wherein the substituents are
selected from the group consisting of halo, cyano, C;-Cy-alkyl, C;-Cy-haloalkyl, C;-C;-
alkoxy, C;-Cy-haloalkoxy, C:-C;-alkylsulfonyl, or -C(0O)0-Cy-Cy-alkyl; and if desired,
converting the compound of formula Ic obtained into a pharmaceutically acceptable acid

addition salt.

16. A compound prepared according to a process of any one of claims 12 to 15.
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17. A medicament containing a compound of formula I, Ia, Ib or Ic according to

any one of claims 1 to 11.

18. A medicament according to claim 17, wherein the medicament is useful in the
control or prevention of illnesses, especially of illnesses and disorders comprising anxiety,
depression, epilepsy, schizophrenia, cognitive disorders, spasticity and skeletal muscle
rigidity, spinal cord injury, multiple sclerosis, amyotrophic lateral sclerosis, cerebral palsy,
neuropathic pain and craving associated with cocaine and nicotine, psychosis, panic

disorder, posttraumatic stress disorders or gastro-intestinal disorders.

19. The use of a compound according to any one of claims 1 to 11 for the

preparation of a medicament.

20. The use according to claim 19, wherein the medicament is useful in the control
or prevention of illnesses, especially of illnesses and disorders comprising anxiety,
depression, epilepsy, schizophrenia, cognitive disorders, spasticity and skeletal muscle
rigidity, spinal cord injury, multiple sclerosis, amyotrophic lateral sclerosis, cerebral palsy,
neuropathic pain and craving associated with cocaine and nicotine, psychosis, panic

disorder, posttraumatic stress disorders or gastro-intestinal disorders.

21. A compound of formula I, Ia, Ib or I¢, a process for the preparation of a -
compound of formula I, Ia, Ib or Ic a medicament containing a compound of formula I,
Ta, Ib or Ic and a use of a compound of formula I, Ia, Ib or Ic for the manufacture ofa

medicament as claimed and as described hereinabove.



