-1- Thieno-pyridine derivatives as GABA-B allosteric enhancers According
to a first aspect, there is provided compounds of formulal R4 RSO R5 1
R2 S N RI wherein Rl is hydrogen, CI-C7-alkyl, CI-C7-haloalkyl, or
C3-Cs-cydoallcyl; 5 R2 is CI-C7-alkyl, CI-C7-haloalkyl, C3-Cs-cycloalkyl,
optionally substituted aryl or optionally_substituted heteroaryl having 5 to
9 ring atoms, wherein the substituents are selected from the group
consisting of halo, CI-C7-alkoxy, CI-C7- haloalkyl, CI-C7-haloalkoxy,
CI-C7-allrylsulfonyl, and -C(O)O-CI-C7-alkyl; R5 is -NRrRb; optionally
substituted heterocycloalkyl having 3 to & ring atoms; 10 optionally
substituted aryl, or optionally substltuted heteroaryl having 5t0 9 ring
atoms, wherein #héseepradiacderiyaiivsiaci pEcgEcnbaneesisting of
halo, CI-C7-alkoxy, Ci-C7- hanaIkyI Cl- C? haloalkoxy
CI-C7-ksylstiforyl adivet SHEXOHETeGT mabinyidd4ompydndgeri f@imula I
CI-C7-alkyl; is R5 is hydrogen, halo Cl-C7zalkyl, Cz-C7-alkenyl, -NRaRb;
optionally substituted aryl, or op aIIy s(ibstituted heteroaryl having 5 to
9 ring atoms, wherein the substitu el d.from the group
consisting of halo, cyano, ClI I-C halogikyl Cl-Cralkoxy,
Cl-Crhaloalkoxy, Ci-C7-alkylsulfony; -CI-C7-alkyl; 20 or R5
together with R4 may form a ring selected from the group consisting of
C5- ‘g}lgrgyploalkyl heterocydoalkyl having 5 to 7 ring atoms, phenyl,

yridinyl, ot |d| a subst t ted one or more
halog‘ cyan, s%f%ﬁr%lf %@%‘apzﬂ%‘ﬂ éal CP
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ring atoms, wherein the substituents are selected from the group consisting of
halo, C;-Cr-alkoxy, Ci-Cr-haloalkyl, C;-Cr-haloalkoxy, C;-Cr-alkylsulfonyl, and
- ~C(OYO-Cy-Cralkyl;
R‘* is hydrogen, or C-Cralky};

15 R® is hydrogen, halo, Ci-Cy-alkyl, Cz-Cy-alkenyl, ~NR®R’; optionally substituted
aryl, or optionally substituted heteroaryl having 5 to 9 ring atoms, whereix the
substituents are selected from the group consisting of halo, cyano, C-Cr-alkyl,
C;~Cy-haloalkyl, C;—C;.«—alkoxy, C;-Cr-haloalkoxy, Ci-Cr-alkylsulfonyl, or -
C(O)O-Cr-Cr-alkyl;

.20 or R® together with R® may form a ring selected from the group consisting of Cs-
Cy-cycloalkyl, heterocycloalicyl having 5 to 7 ring atoms, phenyl; pyridinyl, or
pyrimidiny! which are optionally substituted or by one or more halo, cyano, C;-
Cr-alkylsulfonyl, C;-Cy-aliyl, C;-Cr-haloalkyl, C;-Cr-alkoxy, CI-Cy—halcaﬁcoxy,
and -C(O)0-C;-Cy-alkyl;

25 R%R®  are each independently Cy-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




formula | wherein R3 is optionally substituted aryl or heteroaryl having 5 to
9 ring atoms comprising the step of reacting a compound of formula 1V:
R3 R4 RS S hNR2 IV with a compound of formula V: O tR2 Vin
orderto obtain the compound of formula I, wherein R1, R2, R3, R4, and Rs
are as defined above, and if desired converting the compound of formula
| obtained into a pharmaceutically acceptable acid addition salt thereof.
According to a third aspect, there is provided a process for the preparation
of a compound of formula Is comprising the step of reacting a compound

la VI with a compound of formula VII:.R O.R' VII in qrder to
e )_‘{n?nsﬁﬁﬂ’%ﬁ%ﬁ‘ﬁ%\ﬁﬁ?é’é N R
sﬁhﬁéﬁa%ﬁﬁ afkyriigEEesompound of formula VIl in order to obtain the
canveDuntakiarmualy, abgieie Ri:RBeR4 R5, Ra and Rb are as
defined above; and if desired, converting the compound of formula la
. obtainggd inéA-a.Rhalnacs LIt ¢id addition salt thereof.
PO el e e A A i el
-prepeiratRinecicansomp obfedrok fsrmula Ib as defined above comprising the
step of reacting a compound of formula X:RZ O S NH2 Ra Xl with a

compound of formula V: 4
p R 0
WA
R g~ NH,
v
with a compound of formula V:
O
RZ
O 1
v

in order to obtain the compound of formula |, wherein R, M2, B3, P4, and RS are a5 defined above, and if deéired
convarting the compound of formula | obtained into & pharmaceutically acceptable acid addition salt thereo!,

According 1o a third aspect, there is

provided a process for the preparat;
formula la comprising the step of reacting With s compmang arpound of

a compound of formula VI with a compound of formula VII:

in order o obtain & compound of formula VI



RZ O RV in order to obtain the compound of formula Ib, wherein RI, R2,

R3, Ra and Pb are as defined above, and if desired converting the

compound of formula Ib obtained into a pharmaceutically acceptable acid

addition salt thereof. According to a fifth aspect, there is povided a

process for the preparation of a compound of formula is as defined above

comprising the step of a) reacting a compound of formula X: -2b-R Br S

WHAc X with a compound of formul“é XIl: R5-B(OH)2 (XIl) so as to obtain

a compound of formula Xilt: 4:, XIll b) and reacting the compound of

formula Xl with a compound of formula V: Q R2 a R V in order to obtain

the compound of formula ic, wherein R', R2, R3, are as defined above, R

Wbnsigting of C2-07-alkenyl and
inga te 9 ring atoms, wherein
b consisting of halo, cyano,

Y ~&+Crhaloalkoxy,

Cl C--alkylsulfonyl or C(O)O -C.-C7- aIkyI and if desired, converting the
compound of formula Ic obtained into marmaceutlcally acceptable acid
addition salt. According to a sixth aspect, there is provided a medicament
Cgifﬁg?giﬂﬁn% o CSURRPIR Wﬁﬂ’jl“aﬂiﬁ“‘?awlbnmrd@r asiefine chatponsf formula ja, wherein
ARERIING, tég,é:%ﬁ éﬁtﬁ deﬁ”%gci, ?Jﬁ'%g s ngeq the use of a compound
asttdefmed above for the preparation of a mediCarment Jdicqgeceptable acid addtion

ggggds of formula | and their salts are distinguished by valuable
HREE; feerris eddedommebehabiiie perapaiing
fonnutcl)anérghe SR % '&%wer 8%18%1%0?,% the step of reacting a compound of formula XSI AEpacH

RS
O
RN
RaN s NH,
XX
with a compound of formula V:
o
Rz

o 1

it order to obtain the compound of formuia Ib, wherein R, B2, R, Re and RP are as gefined above, and if desired
converting the compound of formula ib obtained into a pharmaceutically acceptabie acid addition salt thereof,

According to & fifth aspect, there is urovided & process for the preparation of 2 compound of
formula Ic as defined above comprising the step of:

aj reaciing a compound of formuia X



y-Aminobutyric acid (GABA), the most abundant inhibitory
neurotransmitter, activates both ionotropic GABApc and metabotropic
GABARB receptors (Hill and Bowery, Nature, 290, 149-152, 1981). GABAB
receptors that are present in most regions of the mammalian brain on
presynaptic terminals and postsynaptic neurons are involved in the
fine-tuning of inhibitory synaptic transmission. Presynaptic GABAB
receptors through modulation of highVdltage activated Caa{ channels
(P/Q- and N-type) inhibit the release of many neurotransmitters.
Postsynaptic GABAB receptors activates G-protein coupled inwardly
rectifying K+ (GIRK) channel and reg@ates adenylyl cyclase (Minton et
aL, Trends Neurosci., 24, 277-282, 200&=Bpwery et aL, PharmacoL Reuv..
54, 247-264,2002). Because the B receptors are strategically
located to modulate the activi ari rotransmitter systems,
GABAB receptor ligands hence coul8have pof:entlal therapeutics in the
treatment of anxiety, depression, epllggsy, schizophrenia and cognitive
disorders (Vacher and Bettler, Curr. Drug Target, CNS Neurol. Disord. 2,
248- 259,2003; Betder et aL, Physiol Rev. 84, 835-867, 2004). Native
CHEBABReEE SIS dré'heteromeric structures composed of two types of
subunits, GA%@@ 1. and GABABR?2 subunits (Kaupmann et aL, Nature,
386,239-246,199 and Nature, 396, 683-687,1998). The structure of
GABABRéanchREushdwrtivatdtiey belong to a family of G-protein coupled
receptors (GPCRSs) called family 3. Other members of the family 3
GPCRs include the metabotropic glutagiate (mGlul-8), Calcium-sensing,
vomeronasal, pheromone and putative t eceptors (Pin et alL,
Pharmaco., Than 98, 325-354, 200 e family 3 receptors (including
GABAB receptors) are characteriz€d by two distinctly separated
topological domains: an exceptionaligiong Nibtracellular amino-terminal
domain (ATD, 500-600 amino acids), which contains a venus flytrap
module for the agonist binding (ortRggteric site) (Galvez et cL, J. Biol.
Chem., 275, 41166-41174, 2000) and the 7TM helical segments plus
intracesistas satbaohdie mrinakodomaindhaiic éeelved. in receptor
activation and G-protein coupling. The mechanism of receptor activation
by agonist in GABABRIR2 heterodimeids unique among the GPCRs. In
the heteromer, only GABABRI subunit jpinds to GABA, while the WO
2006/063732 PCT/EP2005/013194 ABABR?2 is responsible for
coupling and activation of G-proteipfHavylickova et al., Mol. Pharmacol.
62, 343-350, 2002; Kniazeff et a2J. N&irosci., 22, 7352-7361, 2002).
Schuler et at, Neuron, 31, 47-58, 2001have demonstrated that the
GABABRL1 knock- out (KO) mice exhibit spontaneous seizures and

hiy prealgasia rEbesakO: mise:havedestb all thebinchpmieabarky is Hand R’ is
edeletroihy Sie giceinGAB A B restendesd tnterdstivigipiahey or heteroary having 510 9

ring atoms, wherein the substifuents are selected from the group consisting of halo, cyano, Cy-C-alkyl,
C,-Co-haioalkyl, C-Calkoxy, C;-Co-hatoatkoxy, C;-C--alkylsultonyl, or -C(O)O-C.-Co-aikyl; and ¥ desired,
convarting the compound of formuta ic obtained into 2 pharmaceutically accentable acid addition salt.

According to a sixth aspect, there is provided a medicameni containing a compound of formula I,
Ia, Ib or Ic as defined above.

According to 2 seventh aspect, there is provided the use of a compound as defined above for the
preparation of & medicament.



GABABRI KO mice were more anxious in two anxiety paradigm, namely
the light-dark box (decreased time in light) and staircase tests (decreased
rears and steps climbed). They showed a clear impairment of passive
avoidance performance model indicating impaired memory processes.
The GABABRI KO also displayed increased hyperlocomotion and 10
hyperactivity in new environment. The GABABRI gene is mapped to
chromosome 6p2l.3, which is within 4é HLA class [, a region with linkage
for schizophrenia, epilepsy and dyslexia (Peters et at, Neurogenetics, 2,

47-54:1998). l})/lon(gat%%n etu?l. A 3% Med. Genet 122B/1, 134, 2003
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ewposci. 24, 608i5-6097,2004 has shown that GABABR2KO mice suffer
from spontaneous seizures, hyperalgesia, hyperlocomotor activity and
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Riizacilpin &1aubsahys 8A@IEs P MNEHRFBE 3 receptors (inchuding GABAg receptors)
are characterized by two distinctly separated topological domains: an exceptionally long

. Neurobiol. 46, 423-462, 199 ;

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 GABAsR1R2 heterodimer is unique
among the GPCRs. In the heteromer, only GABAgRI subunit binds to GABA, while the
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PPI model of psychosis (Bortolato et at, Psychopharmacology, 171,
322-330,2004). 5 Therefore, GABAB receptor agonist has a potential in

the pharmacological therapy of psychotic disorders. Unfortunately,
Backygnhas a number of side-effects including the poor  pepvep20ssioizios
blood-brain-barrier penetration, very short duration of action and narrow
therapeutic window (muscle relaxation, sedation and tolerance) that limit
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WiiTeR RSP WS Cts at 2.5-15 mglkg, PO. GS39783 did not
have any effect on cognition performance as assessed by passive
avoidaiéo8m beloassdfaPreblorphiveldbdiBalsa FetiierGaBASSIPTB I gonist
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b ARy al., Neuropharmacology, 38, 1797-1804, 1999; Paterson et al.,
Psychopharmacology, 172, 179-186, 2003). In panic disorder patients, Baclofen was shown

to be significantly effective in reducing the number of panic attacks and symptorms of
anxiety as assessed with the Hamilton anxiety scale, Zung anxiety scale and Katz-R
nervousness subscale (Breslow et al,, Am. J. 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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Esophageal Reflux Disease (GERD) and was found to be effective (WO
03/090731, Use of GABAB receptor positive modulators in
gastro-intestinal disorders). Positive allosteric modulators have been
(ép% Tg% f7or other family 3 GPCRs 5 including mGlul receptor (ICnoflach
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GABA, itis expected that these ligands should have an mproved side effect profile as

compared to baclofen. Indeed, G839783 at 0.1-200 mg/kg, PO had no effect on
spontaneous locomotor activity, rotarod, body temperature and traction test in
comparison to baclofen, which showed these side effects at 2.5-15 mg/ke, PO. GS$39783
did not have any effect on cognition performance as assessed by passive avoidance
behavioral test in mice and rats. Furthermore, G839783 exhibited anxiolytic-like effects in
the elevated plus maze (rat), elevated zero maze (mice and rats), and the stress-induced
hyperthermia (mice) test paradigms. Therefore, G§39783 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 mvestigation with the CGP7930
and 839783 has shown that both compounds were effective at deceasing cocaine self-
administration in rats (Smith et al, Psychopharmacology, 173, 105-111, 2004). The positive



moiety containing preferably from 6 to 10 carbon atoms or "C6-C10-aryl".
Preferred aryls include, but are not limited to, optionally substituted

phenyl, naphthyl as well as those specifically illustrated by the examples
hereinbelow. 5 "Ci-C7-allryl" denotes a straight- or branched-carbon chain
group containing from 1 to 7 carbon atoms, preferably 1 to 4 carbon

atoms. Examples of such groups are are smethyl, ethyl, propyl, isopropyl,
isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl as well as those specifically
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o Eseodow Brelted e Thnlars dfgre pR0LTNOP ety
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of.ethyl. "C1-C7-alkoxy" denotes a group w eréi%ofh(
d{el%%é’?é“gél% O RRG-GrEiR SR EE heaEd YiavdroaxhgmR mide) (O Brien cf
PfefeRbdatkoxEapeTHe027 ek BECRa0V Bl REs HHR5E BN BS SPESHIGAN. red that
itivsi atadiby theiex ' —C1-C7shaloalkoxy" dengtes.a .
e S L5 .
more _éﬁ%@er‘%@x%&ﬁ%%‘%ﬁ ! %mﬂ%}m%@lﬁa@ﬁﬁf@?@ﬁ@dm tegion
EHREREY, oy pRYpB YcaS S0 DoAY S ABLN0XA SUNBIILICEL BIANR/Q al, Mol
Prenszhl o8 o8- BaomB) ag MeN-aS oSS gTOURS i%egﬁl_g%gyduus ra%e% ;
oalko -

es herein ow. Prefered C1-C7-hal Xy are dfiffi6y
3{%{}%&?}5&% o‘i‘éf ore %@%ﬁ%ﬁ%g."ﬁﬂ‘ﬁ BffeHe MALLHRFS e qakied, the

Hiidroinifsizdiogc mafepdwitoyl” denotes a sulfonyl group
which | itut a Cl1-Cr-alkyl gro s.defined herein above.
P o L SRS TEL 5T RORIBEL &1 ROV bepagEromwPesically
PETPRPROOE] Gugitien sFtirtitenh fotimethyistalfiphonythand aiavissdfondas: 1
wedl ag dhosegrouns.spegifically, illustrated bg th\%e/ rEPI s _herein below.
"di(CI-C7)atkylamino” denotes a -NR-Rd group.” ﬁeﬁg’f AAGRd are
@kl_@?agwpa ly acceptable acid addition salts thereof.

A further aim of the disclosure is the use of the compound of formuia I and
acceptable acid addition salts thereof for the manufacture of such medicaments useful in
the control or prevéntion of illnesses, especially of illnesses and disorders of the kind
referred to earlier, such as 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, and, respectively, for the manufactare 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.



groups as defined herein above. Examples of di(C1-C7)alkylamino groups
include but are 5 not limited to di(methyl)amino, di(ethyl)amino,
methylethylamino, as well as those groups specifically illustrated by the

@6%w}&§ﬂgreln below. "Hydroxy or hydroxy" denotes a Ol;(lf 05/013194
"C3-Cs-cycloalkyl" or "CS-C7_cycloalkyl” denotes a saturated car

cyclic ring having 3to 8 or 5to 7 carbon®toms as ring members and

includes, but §s, pot |I@%Qgr£9« @g@gﬂoﬁggg@gqt%%/ %%ﬁ%‘gg’#géirgcarbon

cyclohexf/JIS ecyc?oeh as well‘as those groups specif

tk@‘é%r?ﬁ%’é%%%éﬁ? fromp ot CREBRRR ML EPaI9E re ety Fib
it dd, ta:Beer otdirhitkig@topnsthalle mcbemmaﬂphteﬁim@pbﬂa@}dswm}bémﬂmse
rlg&gﬁ mprisingQf3 E%%é%@g{%y@gréﬁg%wd more particularly 5to 7

ring atoms and furthermore containing one, two, or three ring 15

hetero ot rom N, 0,0r S,.the remaining ring.atoms_bein

5 Proton i b R tﬁﬂ%?ocyc T o T A AR g rom
héterdcyeheririaratorserabidnipeTh ema@rﬁat%?f@%ﬁwﬁ itaghtgroups are are
Oﬂiwﬂsﬁllﬁﬁﬁbﬁ@p&ﬁd@?ﬂiﬁmw@lﬁm@ idinyltyjbi perakzinyl, hombpinesarnybel as

aﬁ%plnyp a@ldﬂpghgg%@gﬂ ga}gegé elgwdazolldlnyl pyridinyl,

pyridazin perml inyl, o |nyI isoxazo |d inyl, 20 morpholinyl,

thiazoljdin thi I|d|n I|d|n iSO umolln
benzmqéﬁgéﬁag th: dlaz yfla enzo flaz %C‘%lﬁ%enzo]gz%?ﬁ%mﬁmng
10 dﬁnyméﬂ@r?lc&tb@ﬂam@mF%Wr%ﬁyﬁ terihiy/elropipanyiterably 1 to 4
tmgma&mi@xhdtbm@wimxﬂ%@mwHﬂ&r@ﬂfmmﬂu{@ﬂ@m 1-ethenyl,
% llunolln drisoqu I|n Ié[gt drg uinolinyl ol " tert
.s@qu e e e S e searim e
11211 epraiEyh 4“%%?2@})%%@@5%‘b%ﬁél?sglﬁiélm@%%ﬂs@‘ﬂmm es

asamell Bedlvose groups specifically illustrated by the examples herein
below. "Heteroaryl" means a monocyclic, bicyclic or tricyclic radical of 5 to
15 12 and“(ar-@fﬁ@mmmc@m& atoms; hawing-akjeastene ApMatiniagand
furthe Rﬁ}gr containin ga?oet o or ergF |n%%egﬁaﬁom %elgcted ‘
from | Yémtf‘lgrremamm {?‘ﬁ\ a S béing ryfean ot arene

obﬁ@tfémm ecthiybstiterr oAth v@ﬁérqwé itnbatybreetuisl ts@tﬁtbemspmm-
ea@iayxsynﬁﬁtuwaiw mﬁ%@eﬂﬁermymmr@%@y@@@aa%u a8 lRXY grthipaligybifically

h@@ bR i ARV f%% i )

é: %t( é\’?% é{a\al%gen as deflge ove, §u stle’g(l%e4 eedlnfz[? "or for

20 tH@%W%Fﬁ%}fl@bﬁhYéf cyclic WO 2006/063732 PCT/EP2005/013194 -B
ring also by oxo, unless otherwise specifically indicated. Examples of

heteroﬁ@l—ﬁnﬁﬁ@@g” iroloigea Bravnehorimihediks! sovonatydabivettehere and the
inidAzebkpaptiealty-a WRsiiWefben atom, Prefered alkoxy are MeO- and Et-O as well

as those groups specifically llustrated by the examples herein below.

“C1-Cy-haloatkoxy” denotes a C-Cy-alkoxy group as defined above which is
25 substituted by one or more halogen. Exaraples of C1-Cy haloalkyl include but are not
limited to methoxy, ethoxy, propoxy, isopropoxy, isobutoxy, substituted by one ot more
Cl, B, Br or I atom(s) as well as those groups specifically illustrated by the examples herein
below. Prefered C;-C;-haloalkoxy are difluoro- or triftuoro-methoxy or ethoxy groups.

“Halogen” denotes chlorine, iodine, fluorive and bromine.

30 “C1~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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oxazolyl, optionally substituted thiazolyl, optionally substituted pyrazinyl,
optionally substituted pyrrolyl, optionally substituted pyrazinyl, optionally
substituted pyridinyl, 5 optionally substituted pyrimdinyl, optionally

wdbsiituesdndonyl, optionally substituted isoquinolinyl, optigraiypases/oisio4
substituted carbazol-9-yl, optionally substituted furanyl, optionally .

substituted benzofuranyl, optionally substituted benzo[1,2,3]thiadiazolyl,
qma@ﬂaal{x ﬁ&é@}l&ﬂl%@@ﬁ%ﬁd%ﬁﬁﬂ&ﬁ%a@ﬁ@%ﬂh@é@ﬁﬁ QFkcificall
th|o %eye a%?tier}n l% Léf?tltuted thieno[2,3- c]pyrldlnyl and the like

ose W are’s 0 exempllfled herein. "RS together with
R4 may form a rlng select from the goyp con5|st|ng of C5-C7-

cycloal R Cridtardiss) ﬁ%?ﬁ?f@S g SO W%?rléfﬁﬁl Grr-alicyl
el syt abed bESLIadBBVé:BHamt(bal bﬂjldﬂﬁ@te(ﬁb}&i@dmfhybmﬁg ndmde but are
ring aIRALS BREMYLRITIGIRD, feMHiruding groupRdalingd abque which.
is fused toﬁ%{gﬁ]l?ﬁ t?%/ﬁ ﬁle%’&?rou g I?g’s is.a dI Examples of such
LB B R )elaHexane., pheny.
pyrldlne tetrahydropyrane and 2,2-difiuoro-[l,3]dioxolane. Said groups
maybe %ﬁ,ﬂég ’@’(éﬁ@@? Mog%up(s) The term
"pharrpaceutlcally acceptable acid addition salts" embraces salts with
inorgarfic-&adslgalhid aeidSswhictlivrtlodedonotese noulistitbditoon cyclic ring
hygragh @@i@ aﬁhindﬂt&gbag Aa6ids §Mﬁﬁﬁi @z@ﬁideﬂ%mh@ﬂa@@ﬁt BiHie Beifed o
forrgéc {%m at1 c{},1 C'd¢15"§|%¥ & t|c Lg:cmlclf';\m%,ltartarllc1
e fﬁrancg 5l dILKenesu 6rcﬁrc SO Acompassed By~ F*
féﬁ%ﬂﬁ&aﬂaﬁ&mﬁmmﬁgfé@mﬁ@ahﬁ@@fb@WU|a laab N~R O R4 R5 Rz
(la) S N RIwherein R1, R2, R4, R5, Ra and Rb are as defined
hereinﬂém@fmlm&%wm‘ﬁﬁqufcmmg Iriddct wohmpdundsiofy atoms”
fqeﬂyd@gﬂaaa{%@mﬁ@&wlepeu hc_oi AR ﬁeﬁige&m%%?: j ahlﬁ}l fdé% and
encompass ulal aret 2{1 Ing compounds of formula Ip WO ,
G A T SObAIN T 164 B R PRI, & e P
heteroatoms selected from N, O, or §, the remaining ring atoms being C. Preferred 3 to 8
mernbered heterocycloalkyl groups are 5 or 6 membered heterocycloalkyl groups.-
Examples include but are not limited to optionally substituted azetidinyl, piperidinyl,
piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyl, isoxazolidinyl,
morpholinyl, thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl, isoquinolinyl,
benzimidazolyl, thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl, dihydrofuryl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, thiomorpholinyl,
thiomorpholinylsulfoxide, thiomorpholinylsulfone, dihydroquinolinyl,
dihydrisoquinolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, 1-oxo-
thiomorpholin, 1,1-dioxo-thiomorpholin, 1,4-diazepane, 1,4-oxazepane and 8§-oxa-3-
aza-bicyclo[3.2.1]oct-3-yl, as well as those groups specifically illustrated by the examples
herein below.

“Heteroaryl” means a monocydlic, 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 hetercatoms 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, WHCOOC{CHs)s
or halogen as defined above, substituted benzyi, or for the non aromatic part of cydic
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wherein RI, R2, R3, Ra and Rb areas defined hereinbefore for the
compounds of formula I. In fact, compounds of formula |b are those
compounds of formula | wherein R4 is H and R5 is NRaRb. 5 Also

d by formula I are the following compounds of fqf g)l;#:%
0 RZRs ((c) S N R' wherein RI, R2, R3 are as defined hereinbefore 48?5%%194

the compounds of formula | and RS is sefected from the group consisting

a%? e SRRl DL ot amen oo

oms! whéréih the st iR pohptergaryl moieties
A G wrRamptdimied tor-ertiemlly Cheirored saidir drloptitkelty substituted

cp@zﬁaﬂo@mwuy@aﬁsmw&ﬂﬁmw,mp@@@msﬁibsﬁfatkalp&&M1 optionally
cqmun@&@&i@r &GQ%%BQ%B% %EQEH%E',?‘SM ‘85? iRy,

rtll%xB 13 es % %ffarom B)n dg.n o ituted
optiona ySl]JJbstltu A0 lWe’te oaryl Havin Hig" 6’@1% S
thEOSH IR f&)&?@%&ﬂé@ﬁéﬁ‘ﬂﬁ*@Mﬁ%ﬂ@%ﬁﬁ’g%@#@@ﬂhw@m@aﬁmﬂﬂ
ChcipiBtn s T8 bhato alkty Cti@ivraltpxyb GGt baloalkoxy) {thiadiazolyl,
Chisibmality @Hﬁﬁﬁ%@ﬁ@zﬂ%ﬁh@y S AIr s@%ﬁ%&@%ﬂ%ﬁm&enﬂ

f la;l I | f
05% Iﬁaﬁ &b&ﬂ% 108 ? ?ﬁgﬁ%e g%fﬁ){ﬁ;:c?rlglgfrlrng 0 fﬁ%/f’reéfﬁyflﬁcaﬂy

groups f may be selected
&ﬁ%\P %‘? FeBbityl, i-butyl, and t-butyl. 20 Preferred groups for R2

maybe« the onsisti 0f I eeth b i
o S R s
y&% %{!&a > gfrEpgicieal fe%al@ fGrYRéUFﬁ pieyrimidinyl”

sdkentied #@?Qh@dp@ﬂfyﬁcbﬂsng@ﬂqlﬂhmgg Dpiionally-soRsliputediyyriding
Oeﬁg‘wﬂm{ﬁ AR, eickahlyachiore 4 eferably . .
methoxy. Cl)frclllal ,lé@ﬁ d;):%?él?&re‘l%& g#n%%ﬁ?u@olfr%lﬂgggg)%&%e gmuig viaR
)90 oy 2 )| S‘bc é{B@f % 0655 Tane: cydohexane,
PELFIER POOSIOL: EMY@@PMMWB- Qréﬁ@mbiﬂai]ﬂﬂpd@m& $4id groups may be
fusanikapretarablofiayan-2ykmes zripgigine, morpholine, preferably,

piperidin-1-yl. Preferred groups for R4 are selected from the group

consising efnpHAYIFABERI A acceptable acid addition salts” embraces salts with
inorganic and organic acids, which include but are not limited to hydrochloric acid, nitric
acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid,

acetic acid, succinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid.

Encompassed by formula I are the following compounds of formula Ia

wherein RY, R%, R%, R, R? and R® are as defined hereinbefore for the compounds of

formula I 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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- CI-C7-alkyl., preferably methyl. Preferred groups for R5 are selected
from the group consisting of: - CI-C7-alkyl, preferably methyl, - .Aryl,
preferably phenyl, 10 - Halo, preferably chloro, and - Hydrogen. Preferred
Woresfes7Rb together with R4 when they form a ring are sejggtegl S5 R13104
the group consisting of - C5-C7-cydoalkyl, preferably cyclopentyl,
cyclohexyl, and cycloheptyl, 15 - aryl, p‘r%fErably phenyl, - heteroaryl
having 5 to 9 ring atoms, preferably pyridiryl or pyrimidinyl, -
heterocycloalkyl having 5 to 7 ring atomsf{pref ably tetrahydrofurane, or
piperidinyl optionally substim‘\ed by < F-(alkyl. Preferred
compounds of the invention afe-th@se fomppunds of forfftla |, wherein
20 R1 is C1-C7-alkyl, prefera’lély meg 1-C7-allryi, preferably
methyl; C1-C7-haloalkyl, preferably CF3; or C3-CB- cycloalkyl, preferably

cyclopropyl; is heteragycloallgy). having 3 to 8 ring atoms, preferab
p@éﬁfaiﬂ%ﬁ&e r fiﬁﬂrﬁ%ﬁ@%???%%f&%%ﬁfﬁa% ﬁ@%@t&%ﬂ%@ﬁy&mﬂa L
pleferiblyrhpanydsor thiopile fylar B esh shnamioptioffiltynslobtituteth Y is H and
ORE;9oNRaE substituent(s) selected from the group consisting of halo,
preferably chloro or fluoro, Ci-C7-alkoxy, preferably methoxy,

CL-Caalalond.preferahhmelieLiiony: and GUOIOC nyn%i%%_

preferably C(O)O-Me; R4 is hydrogen or C1-C7-alkyl, preterably met
30 R5 is hydrogen, halo, preferably chlorq, C1-C7-alkyl, preferably methyl,
or aryl, preferably phenyl; or R5 togethey withiiR4 may form a ring
selected from the group consistin =G @alkyl, heterocydoalkyl
having 5 to 7 ring atoms, phef; r pyrimidinyj \WO
2006/063732 PCT/EP2005/013194 are optionally substituted or
by one or more halo, cyano, CI-C7-allylsulfonyl, CI- C-alkyl,

e P S R s
Atdsqréfepredteampoutdsiving efifvéhtidrearbabspttorouhesofd aryl or
forertad] Bah@ERip $3dals dedribs/ wilkyin 0k SXMRIERGLOIMMDYfom the group
COMRRKNISE bato, eyano, Cr-Cy-allyl, Cy-Cy-haloalleyl, €, -Cr-alkoxy, Ca-Cy-haloalkoxy,
C1-Cy-alkylsulfonyl, or -C{O)0-C,-Cy-alkyl. In fact, compounds of formula Ic are those
compounds of formula I wherein 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;-C;-
alkyl, C;-Cy-haloalkyl, C;-Cy-alkoxy, C-Cy-haloalkoxy, C;-C;-alkylsulfonyl, and -
C(O)YO-Cy-Cyalkyl.

For the compounds of formula 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, CHE; and CFs.

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



1-(2-Methyl-4-phenyl-6,7-dihydro-5H-cyclopental4,5]thieno[2,3-b]pyridin-3
-yl)- ethanone; 1-(2-Methyl-4-thiophen-2-yl-6,7-dihydro-5H-cydopenta [4,5]
thieno [2,3- b]pyridin-3-yl)-ethanone; to
woiieghys4-thiophen-2-yl-5,6,7,8-tetrahydro-benzo[4,5]thiegolg.2-hloyri,
din- 3-yl)-ethanone;

1-[4-(4-Methoxy-phenyl)-2-methyl-5,6 Téotetrahydro benzo[4,5]thieno[2,3-

b]pyridi .
1-(2-me %Woggﬁéﬁy? g}gbﬁ%fme é?IelnzoE’Z 3-b]pyridin-3-yl)-ethanone; 15
1-[4(4- mé@ﬁahwf%ﬁwmw Fhethyl-6,7-dihydro-5H-
cyclopepipiiblibienaphdiblpyridinBiylbethadiont;yL
1-(2,3,6-Trimethyl-4-phenyl-thieno[2,3-b]pyridin-5-y1)-ethanone;
1-(4- F@E@f&@e&'a@oﬁ}@tﬂwfﬁ drelifyeiet Bldreyelopentatd.Sldisner
[2,3-b]p gln -3- yl)-ethanone; 20 1-(2-Methyl-4-phenyl-9-thia-
1,7- dla UoTen: -)l)-ethanone;
3- Acety&ﬁre%ﬂ‘?’k%f?é@@?%ﬂ@fhydro 6H-9-thia-I, 7-diaza-fluorene-7-
carboxylic acid methyl ester; and
1-(6- N@tk@t{zmgmppeﬁymhm@{m@@]@mnhewmmmh% adther
preferreg are gg@mqu formula | wherein, wherein R2 is CI-C7-
25 halo If( l, for.e; e the following compounds:
1-[4-(3, MCRFSF%Y M222methyl-6,7-dihydro-51-1-cydopenta[4,5]thieno|
10 2,3- b | paldip=sigifbly chivapifasio-ethanone;
2,2 ZTrﬁy&r@aJﬂ(Z methyl-4-thiophen-2-yl-6,7-dihydro-5H-
cyclopental4, 5]th|eno [2,3-b]pyridin-3-yl)-ethanone; 30
2,2,2- iRoroslslo-metvi enheny-Ad fiyein B8 frdorenialdelihientlon
2 3 b]pyrldln -3-yl)-éthanone;
2 heERgi PP REthyl-4-thiophen-2-y1-5,6,7,8-tetrahydro-
benzo[4(5]{®1€¢w[QaBaﬁ]pycfd!rabsﬁyjffl@mn‘e’dzi@@ﬁm@GrddheP‘fYL

15 [4-(4-m thyl -5,6,7,8-tetrahydro 35
benzol[4,5 hlen ridin-3-yl ethano 2006/063732
PCTIRPHRE yta ORI i Py O pycnidior,

[4-(4= métﬁes@cmi@qﬂmlgmﬁypé’ yindilajeins, Brrferably tetrahydrofurane, or

cyclopeptal:Sibienalaib ysdinnat ¥)-at@None;-C,-alkyl.
2,2,2-Trifluoro-I-(2-methyl-4-phenyl-benzo[4,5[thieno[2,3-b]pyridin-3-yl)-

Preferred compounds of the invention are those compounds of formula I, wherein

20 R is C;-Cr-alkyl, preferably methyl;
R* is C1-Cy-alkyl, preferably methyl; C;-Cr-haloalkyl, preferably CFs; ot C5-Cy-
cycloalkyl, preferably cyclopropyl;
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,
25 which are optionally substituted by one or more substituent(s}) selected from the
group consisting of halo, preferably chloro or fluoro, C;~Cy-alkoxy, preferably
methoxy, C;-Cr-alkylsulfonyl, preferably methylsulfonyl, and -C(0)0-Cy-Cp-
alkyl, preferably C(0)O-Me;
R* is hydrogen or C;~Cyalkyl, preferably methyl;
30 R is hydrogen, halo, preferably chloro, C,-Cr-alkyl, preferably methyl, or aryl,
preferably phenyl;
or R together with R* may form a ring selected from the group consisting of Cs-Cy~
cycloalkyl, heterocycloalkyl having 5 to 7 ring atoms, phenyl, pyridinyl, or pyrimidinyl



ethanone; 5
2,2,2-Trifluoro-I-[4-(4-methaiiesulfonyl-phenyl)-2-methyl-6,7-dihydro-5H-
cyclopental4,5 [thieno[2,3-b]pyridin-3-yl)-ethanone;

W@ wndifHes0-1-(2,3,6-trimethyl-4-phenyl-thieno([2,3-b]pyridin: S i £iRan %o
ne; 2,2,2-Trifluoro-I- [4-(4-fluoro-phenyl)-2-methyl-6,7-dihydro-SH
cyclopenta[4 5]thieno [2,3- b]pyridin -3-yijtéthanone; 10

23 Trifluoro-I-(4-fur eth I-6,7-dihydro-5H-
CV opearfFaTH ﬂw no?%gﬁ pyhdin® -y(i et%ar%rj% Cyano, C;-Cralkylsulfonyl, C;

2Cy-aliyifiofe-hubnsHeth (A pRkayTthichofR e A emidRds-G0aPrndmealkgh as
(2:@hleNocGamethidAypbepyithieng {Rs24 pyridin-5-yl)-2,2,2-trifluoro-

ethanone; 15

2,2,2- MBJQJ&*&%@&%M%MBM&%WL}@ﬁra@é%&ﬂgl@aﬁ@ RFo¥Hrula 1

ethanaone;

> 1‘% Ef?ﬂoq‘ol%(iﬂqrtﬁljl%l 6ﬂﬁﬁ§7§%zﬁ%ﬁylll?ﬁ?élﬁomgﬁmyﬁdm 5-yl]-2,2,2-
trifluord-ExRe a4 Mﬂtﬁér@mné@c@fﬁpbﬁﬁdgéﬁh@nn%ﬁﬁwpmn ~3-y1)-
t%&ggmpounds of formula 20 |, wherein R2 is C3-Cs-cydoalkyl, for

examp und
Cyclop o(p};}% r?gl‘ 2 ?é’s %-%%Po%%%y&%ﬁgﬁ a’ﬂ%} Aie 203 [2,3
bYlpyridin= QﬂW#ﬂ@@Wﬁbne Cyclopropyl (6-methyl-4-phenyl-thieno

16 [2,3- b]@}{@%ﬁrﬁ%ﬁﬂﬁﬁféﬁ@ﬂé 6,7,8-tetrahydro-benzo[4,5]thieno[2,3-b]pyridin-
Cé/_d PIap |- 2 methyl -4-thiophen-2-yl-6,7-dihydro-5H- 25
cch pen'EMIE> Jthieno[2,3-b]pyridin-3-y %methanone

Cydoplolyl4aeiarnBhenrermitir-2uiy drssrmdredsarmits Kists .
3bippicinyg-yiaaetizanone; Cydopropyl-
(5. ey - RS- RIoB ik Buiono
[2,3-b] pyri ethanone

15 Cyclopf(i‘})ﬁﬁ%e( %Eﬁ%ﬁﬁ%mﬁ% oG5 8578 sy dro-
bendopérifHisithif2d-hlpyidind8:yi)Hmetiranone; Cyclopropyl-
[4-(4-me B%m%@mga%géﬁyi ity aMchopsRiBatd RIthieno

Cydopl é@?%%'" e A e Hop sl Sl - bipidin->-

behzapasittieno[2,3-b]pyridin-3-yl)]-methanone; WO 2006/063732
20 PCT/ EP@MM ﬁ»Q thia-1,7-diaza-fluoren-3-yl)-ethanone;

tAftw-l(:ng%z‘%p PR SR Z S S IR A0SR ARL 7
carboxylic acid methyl ester; and

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 Ci-Cy-
25  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-y1-6,7-dihydro-5H-
cyclopenta[4,5]thieno[2,3-b]pyridin-3-yl)-ethanone;
30 2,2,2-Trifluoro-1-(2-methyl-4-phenyl-6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-
blpyridin-3-vl)-ethanone;
2,2,2-Trifluoro-1-(2-methyi-4-thiophen-2-y1-5,6,7,8-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-
35 benzo[4,5]thieno[2,3-b]pyridin-3-yl)-ethanone;



b]pyridin-4-yl)-benzoic acid methyl ester;

4-(3-Cyclopropanecarbonyl-2-methyl-5,6,7,8-tetrahydro-benzo[4,5]thieno[

2,3- b]pyridin-4-yl)-benzoic acid methyl ester; 5

é“‘(’%"(‘}f/q panecarbonyl -2-methyl-6,7,8,9-tetrahydro-5H- 100%‘/%?152'6 05/01-3194
enzo|ajazulen-4-yl)-benzoic acid methyl ester;

Cyclopropyl-[4-(3,4-dichloro-phenyl)-2- m@hyl 6,7,8,9-tetrahydro-5H-10-thi

a-l- az a | eth
Cyclop%(?t)fyﬁz&ﬂ[lgr ZP&E%%Q %“zIﬁ o?%’ﬁ-é%%eqﬁanone
1gyclopental4, 5}&113;10[2 3 yrldm 3—3?1) ethanone,
Cyclopropyir(Ztaethyl4-phenyidityssnz6 Hs 3 roxaSthiashazarfiuergn-
IBf-:éIl methanone

Cyclo probyl -(6-methyl-4-piperidin-|- yI -2,3-dihydro-IH-8-thia-7-aza-

5 cycloperlalitea-b-lh hetrkanss! fgpy-phenyl)-2-methyl-6,7-dihydro-5H-
Cyclopeapyk@iMetbyl; 2.8 gipldenypl-fhietdadd@p]pyridin-5- yl) -methanone.
15 Tho, slorssmentioned samy feamutgsLunerein B3, 0Bl one

substitutéd aé or hetéroar 1aw§ &fo 9'ring atoms as

hereinbeforeEH B idnd i B?Y{Pu% g prderts fine
inyelpentcdmpiising the - éﬁ@prhﬁreaqﬁhgﬂamompound of formula IV: R3
to R4 0 RESUHZIN 20uiihasomp 9% RbfPmaYsa.Rz ORV in
order to ob[téér;ﬁg (E?réo ¥Blr% formul wherem R1, R2, R3, R4, and
RE0R4E B ”aQ’n %TPéjcf converting the compound
of forniluﬂa?1%&&%&%6@@&7&:%{&@0&@&@0%3%@%@%]els’eiddttm

salt. Thigpragess Qhieanu Mgﬂsﬁwﬁb B, £lg q%;;%m Meslirifiuoro-
hereinafter. WO 2006/06373 T/EP2005/01 194 14??§le HRere

afore-mentioned compounds of formula la can be manufactured in
15 accordaheel Wlirihe itddAtibiotsy thenidlidwirahptdbizns Bohiipsimd eyl -
stempbseacting a compound

1-[2-Chloro-4-(4-fluoro-phenyl)-6-methyl-thieno[2,3-blpyridin-5-y1]-2,2,2-

trifluoro-ethanone,

Still other preferred compounds of the invention are those compounds of formula

20 I, wherein R? is C3-Cy-cycloalkyl, for example the following compounds:

Cyclopropyl-(2-methyl-4-phenyl-6,7-dithydro-5H-cyclopenta 4,5 ] thieno[2,3-
blpyridin-3-vi)~methanone; A
Cyclopropyl-(6-methyl-4-phenyl-thieno[2,3-b] pyridin-5-y1)-methanone;
Cyclopropyl-(2~meﬂ1y1’-4~thiophen-2~yl«6,7—dihy’dro—SI-I~
25  cyclopental4,5]thieno[2,3-b]pyridin-3-yl)-methanone;
Cyclopropyi-(4-furan-2-yl-2-methyl-6,7-dikydro-5H-cyclopenta[4,5] thieno[2,3-
- blpyridin-3-yi}-methanone;
- Cyclopropyl-{(4-(3,4-dichloro-phenyl}-2-methyl-6,7-dihydro-5H-cyclopenta
[4,5)thieno[2,3-b]pyridin-3-yi)-methanone;
30 Cyclopropyl-{(4-(3,4-dichloro-phenyl)-2-methyl-5,6,7,8-tetrahydro-
benzo[4,5]thieno [2,3-b]pyridin-3-yl)J-methanone;
Cycdlopropyl- [4-(4-methoxy-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta
[4,5]thieno{2,3-b]pyridin-3-y1}]-methanone;
Cyclopropyi-[4-(4-methoxy-phenyl)-2-methyl-5,6,7,8-tetrahydro-
35 benzo[4,5]thieno[2,3-blpyridin-3-yl)]-methanone;
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of formula VI with a compound of formula VII: © H~MeO R' VIl 5in
order to obtain a compound of formula VIIl: R4 NHZO R2 R.SNR VIH
and subsequently alkylating the compound of formula VIl in order to

wolaishgrepmpound of formula la, wherein R1, R2, R4, R5 c'%/}?ﬁ%?@lﬂ%

are as defined hereinbefore for the compounds of formula I; 10 and
desired, converting the compound of forndla la obtained into a

pharmag_g@;i%g@ r@ﬁﬁgﬁ}glﬁfﬁ? é%%%&%ﬁ%ﬁ?’eplzﬁ S (e)xf.tta 4,5]thienc[2,3-

ufact fdrther detaile e n
afof %ﬁ% 6161[‘%? SRYbfsiGta Ib can be manufactured in

accordéﬂé%g@w%mwmmwﬁwﬂmmm% G #Meno[2,3-

steRpf #8201N Y Ferke: COMNPR Iqs{armula XI: R3O N NHZ Raxi with a
compoggg ?rmula V: O RZ 5- in order to obtain the

compoli I O ﬁ"lﬂtﬁf R P-Ri SRy ite V3-8 Hisfihade-
h&%ﬁﬁﬂé}@?@%r%@@mmmﬁm&ﬁﬁal and if desired, convertlng the

compog@a@rfsyﬂlma{mmme%umﬁ)pm @t}%ﬁe@d%ﬁ gl ag %13_1-
aqgét@&zc,%tt mg r1|o£c)y SS | arHaIgufacture is farther detaile “hetme 3
Cyclopropylw(2mmeﬂ1y1«4~pheny1—9—th1aﬁl,7—diaza—ﬂuoren—3~y1)—methan0ne;
Cyclopropyl-(2-methyl-4-phenyl-5,8-dihydro-6H-7-0xa-9-thia- 1-aza-fluoren-3-
yl)-methanone;
Cydopropyl-(6-methyl-4-piperidin-1-y1-2,3 ~dihydro- 131-8-thia-7-aza-
cyclopenta[a] inden-5-yl)-methanone; and
Cyclopropyl-(6-Methyl-2,4-diphenyl-thieno [2,3-b]pyridin-5-y1)-methanone.

The afore-mentioned compounds of formula I wherein R® is optionally substituted
aryl or heteroaryl having 5 to 9 ring atoms as defined hereinbefore can be manufactured

by the following process of the invention comprising the step of reacting a compound of
formula IV:

with a compound of formula V:

in order to obtain the compound of formula I, wherein RY, %, 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.



" allcylsulfonyl, or -C(O)O-CI-C7-alkyl; dnd.i
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15

-are commercially available. In gert bo

5 hereinafter. The afore-mentioned compounds of formula Ic can be
manufactured in accordance with the disclosure by the following process
comprising the step of: a) reacting a compound of formula X: RO Br S
Nﬂ%%s}%i’mh a compound of formula Xll: R5-B(OH)2 (XII) so as to
obtain a compound of formula XIIl: Z 4:2 XITI b) and reactird tHEF 2005013194
compound of formula Xl with a compound of formulaV: O R2ZOR 15V
in order to obtain the compound of formula Ic, wherein R', R2, R3, are as
defined herErrEmEORA RRTERRAROL AHE TR b Rug I farirRE g ccordance
seletiehkftonaiiendrotlip fobnelstpgootCampraicgriit ang epliaaally: compound
substulesl 99406 DEISIOBL MMNGA0,4,11ng aloms, wherein the
substituents are selected from the group consisting of halo, 20 cyan,
CI-C7-alkyl, CI-C7-haloaikyl, CI-C7-alkoxy{CI-C7-haloalkoxy, CI-C7-

ired, converting the
compound of -16- formula Ic obtained intb a pharmaceutically acceptable
add addition salt This process of re is further detailed in

scheme 4 hereinafter. The disclosure also encompasses a compound of
formulae |, la, Ib and Ic whenever it is ared according to the
above-mentioned processes. 5 The following general schemes | to 3
futtrsrprisiPitaiagramnsiwpbaiivemaezofiffe preparation of the

compounds according to the discl&sure. Inkhese schemes, and unless
otherwise stated, all starting materials, buflding lblocks and intermediates
imentd’ the compounds of

formula | wherein R3 is optionally

and subsequently alkylating the compound of formula VII in order to obtain the
compound of formula la, wherein RLRELRAV R, R*and R® are as defined hereinbefore for
the compounds of formula I;

and if desired, converting the compound of formuila Ja 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 XI:
R3
9]
R /N
N S NH,
Ra
X1
with a compound of formula V:
O
R2
07 "R



1o substituted aryl or heteroaryl having 5 to 9 ring atoms can be prepared
according to the general method of schemel: Scheme 1: R3R a R R510
5NSNH2 1illllV RBOR4R3p RaRR5/S\NHORISNR' IVV a)
Morpholine 1 eq., EtOH, reflu>; b) H2SO4 cat., AcOH The formation of

- 2-amino-thiophene derivatives of formula IV is achieved from the base- 15

10

15

20

catalyzed (morpholine) condensation of-&f enolisable carbonyl
compounds |l with a methylene active nitrile 11l and sulfur by the Gewald

rSRLHOT IR oBiawARF Ereehniel rrpdettRErechdh Sis R g5gR” are as
9defing] Tepughdfieniipirdinepderidatidscofifarinula | were obtained

f%’ﬂmsﬁéﬁiﬁgfﬁ@% g caciom & Ais g@aﬂg%Berfhte 1882, a%?émny

2572% thlophene IV and a 1,3-dione V'
@E%G" %g &6?&&@6* SRS Q &ﬂéﬁfﬁ%ﬁ?@rgﬁ%é\aﬁ%ﬁf@w@ﬁ%@a&pym 3
(AefAmw%hrM Chiarini, S. Giuseppe, F. Marinelli, Synlett . 2003, 2, 203 .
and references therein) WO 2006/063732 PCTIEP2005/013194 -17 In

certain EhBEURTEeRECHE eompundssbidionmialk cwheremR&isURARD

arﬁ:ceed%aeed\%ﬁigﬂét@f&&&smg%@ dsiiaand gavhe &{SGBQE%%Q%SQ{%”E‘%

to the general . method described in scheme 2 hereinbel

R44~ RPN SoopapEReRlomNl X S 2
R3

I\

8r s NHAC

X
with a compound of formula XII:
R*-B(OH), (X11)
s0 as to obtain a compound of formula XTIT:

in order to obtain the compound of formula Ic, wherein R, R?, R, are as defined
hereinbefore for the compounds of fornmula I, R* is H and R® is selected from the group
consisting of C,-Cr-alkenyl and optionally substituted aryl or heteroaryl having 5to 9
ring atoms, wherein the substituents are selected from the group consisting of halo,
cyano, Cy-Cralkyl, Ci-Cp-haloaltkyl, C;-Cr-alkoxy, C; ~Cy-haloalkoxy, C;-Cp-
alkylsulfonyl, or -C{O)0-C;-Cralkyl; and if desired, converting the compound of



10

15

20

IVIiabNOR4NHzZOR4R,NRO R4AH+R2dRz _,,,5Rz RR S\--NH
zMeONRRSNRVIVII VIl la 5 c) Morpholine, EtOH; d) i.pTsOH cat,
PhMe H. SnCl4; e) NaH, DMF, electrophile The formation of
2-amino,3-CN-tbiophene derivatives VI are either known or maybe
prepared using procedures similar to the Gewald reaction described in
scheme | by reacting malonitrile and sulfyr with the appropriate ketone of
formula Il. (IC. Gewald, E. io Schinke, H. Boettcher, Chem. Ber. 1966, 99,

- FrdQ0) 1Newvel-tdiine ﬁ&mﬂi&ﬁﬁﬂnyﬂﬁeﬁﬂﬂé!&ﬂ%ﬁ%hw&% process of

p sin R rted in W093/ 3104, by a condensation
i

een compou eFollowed W|thout isolation

of the ifjfg (q}%ﬂ;?&?e ﬁy&,@ssat%% %ﬁ&%ﬁrﬁﬁl@ Fipa

derivatives la were o talne conventi procedures for t ea atlon
oagpAMsa Y iaBrierarabapt editsiodhtbalivremie) tiheedarisetrsss of formula
| wherein R', R2, R3 are as defined hereinabove for formula |, R4 is H

and RSt ey depteincesaignated asuaasnusesd Beﬂ&%’é?ﬁaodiments

LR s e e

R&m&,a@ DHOSRMRAR REtel NHEBHS MAbRa b8 BRRNR

I)%(ﬁ%glgle) l%_%%%ﬁ(l:ﬁaz_g%@l%@a%% anhydride; g) R2RbNH, Pd2dba3,
X S

GEALOH 2-Amino thiophenes IX
(Commﬂaﬂmaﬁaﬂtﬁﬂﬁaﬁt@m&ﬁﬁdﬂd&@@m&ﬁﬁ hmm@é& Wptionally
‘ocsilion:ith 0ere SLECIIUAS 10 GHEGIZ MOIONC Y INe B crdine 1o tne

Immediate a dItIOI’] O acetic an dl’l rivamnv Wln@a
rﬁé’?ﬁﬁé@?ﬁﬁﬂ?d&f\?@éﬁw ‘by S.L. Buchwald et at U. Org. Chem. 2000, 65,
1144) novel derivatives XI were _

RS Ra
Rt 4
B T e &
5 7\
=4 O H Rs s NE]
il m v
R 0!
4
3 ° & R®
A |
R g~ TNH, 0" ™R

\J I

a) Morpholine 1 eq., EtOH, reflux; b) H,S0, cat., AcOH

The formation of 2-amino-thiophene derivatives of formuia IV is achieved from the base-
catalyzed {morpholine) condensation of an enolisable carbonyl compounds I with a
methylene active nitsile IT and sulfur by the Gewald reaction (K. Gewald, E. Schinke, H.
Béeticher, Chem., Ber. 1966, 99, 94-100). Novel thieno pyridine derivatives of formula I
were obtained following 2 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, F. Marinelli, Synlett, . 2003, 2, 203 and references therein)
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obtained, which undergo a Friedlander type reaction with compound of
formula V (see scheme I)to yield compounds of formula Ib. In certain
embodiments, the compounds of formula | wherein R', R2, R3 are as io
wefingsdgrginabove for formula I, R4 is H and ? is selected §of:th8us /013194
group consisting of Ca-C7-alkenyl and optionally substituted aryl or
heteroaryl having 5 to 9 ring atoms, whéréin the substituents are selected

from t rqup consisting of halo, cyano,, Cj-C7- alkyl, CI-C7-halo b
G or e R I N e e e S TR e
Cheviaksisheialrdesipeuns Beedmppbaarcrapdapisedingparbelgeneral
ascardingdatheds geeerat methodidescribed in scheme 4 hereinbelow:
Scheme43RRRO 0 O/bRs/\Rs R5BrSNHACRSNH2SNR X
Xl lc ik R5-B(OH)2, Pd(PPh3)4; ii.aq.NaOH, b) dione V, H2S04 cat.,
AcOH Following a Suzuki methodology, by coupling a bromothiophene
intermediate X (described in scjeme 3) with a commercially available

boragfic acid of formula Xll, 20/derivatives XlII were obtgined r
deprotettion of jhe agetamide/under basi€ canditions. se derivatives
Xy 0 a Friedlander typgyreaction with compound

scheme 1) to yield compounds ¢f formula Ic. WO 2066706
PCTIEP2005/013144 -19 The preparation of compounds q)‘]formulae l, Ia,

Ib and Ic are further described in detail in working examples 1- 40 As L R
mentjoned /earlier, the comgpounds of formgia | angHther pharmaceuti&all;}?\w’ 0
accBptableAddition & essdvaluable pharpiacolegical properties, It

has b e ound 5 that the g:ompoundsR e P tin\fént'rcrf“’hﬁ

' t\(aﬁBA(BOrecé’ﬁJ_tor. The compougds fpvestigated |n s N R
accordance with the tests given hereinafter. Intracellular Ca2"mobilization

assay ™e Chinese HahSter Ovary.(CHO) cells‘ngly expressing human 2
GABABRIaR2a and Gal6 were seeded at 5x104 cells/well in the

POl s Lrealel PRl car, PhMe i SnCL; &) Nah, DM, electrophile

The formation of 2-amino,3-CN-thiophene derivatives V1 are either known or may be
prepared using procedures similar to the Gewald reaction described in scheme 1 by
reacting malonitrile and sulfur with the appropriate ketone of formula II. (K. Gewald, E.
Schinke, H. Boettcher, Chem. Ber. 1966, 99, 94-100). Novel 4-amino thieno{2,3-
b]pyridine derivatives VIII were prepared using a procedure reportéd in WO93/13104, by
a condensation step between compounds of formula VI and VII, followed 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 R!, R? R®are s
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 scherne 3

hereinbelow:

Scheme 3:
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10 black/dear-bottomed plates (BD Biosciences, Palo Alto, CA). 24 h later,
the cells were loaded for 90 min at 37C with 4 pM Plou-4 acetoxymethyl
ester (Catalog No. F-14202, Molecular Probes, Eugene, OR) in loading

r S, 20 mM HEPES, 2.5 mM Probenecid). Hanks' Balanced
%@&3@%§ Hgg P&)R]?smswct

olution (HESS) (10X) (catalog No. 14065-049) and
(catalog No. 15630-056) were purchased&rom Invitrogen, Carlsbad, CA.
15 Probenecid (250 mM) (catalog No. P8761) was from Sigma, Buchs,
Switzgrland. The cells e washed five times Witk loading buffer to R o

remov ess dye and in llular calcium mobjlizabion, [Ca2t], were ,
megsired usind.a Flu etric Im3ging:Plate Reqder (FLIRR, Pl\hﬂle By 7 TR
Deyi Menlo Pay described préviousl giter et at, Br. J. g\, 7 g1

Phafmacol.? 128, 20 1320, 1999). The eRhancers were applied 15 min R
before the application of the GABA. For GABAshift assay, b
concentration-response curves of GABA (0.0003-30.iM) were determined
inthigEth SeCe, ditb e seinogdst JOFRREVithdTGebad HeFBIAB ACshifLiY) H,50, cat,, AcOH
defined as Log [ECsO (GABA + 10 M enhancer) / EC50 (GABA alone)].

The % maximum enhancing effect (% Em 3 and potency (EC50 value) of

eac ined: SO0k e of
: %ﬁﬁ#ﬁ?ﬁ%%%%?&%@%@%@?ﬁﬁg%%%ﬁ%&?@‘}%@i}%ﬁi
RCTBRH ot PHICIAG P NEBE0 TTSGE T Mot A T e
bisalediotaraliidentofitrstinaxhrdiidtinafteddefeivrulicBelbying apmethodology
GABAcplatiey §10 r]iﬁidﬁﬁeld &m.g@) angd @&M@QBS%,&JM@ {eessidgretves XI were
O%%)taj-ﬂga, JAiRNEIB e he E%@ﬁ%ﬁ%@f&ompound of formula V (see
(M x-lO%}é&lf% Cso/Edru%Jé?) }N#ere gx is the maximum 30 effect, EC50
tﬁ@%&i‘ﬁ% ration RIIGTHG & Raff:maximum effect and n the Hill slope. WO
2006/0673.R CERRNNR043104p 20 Issacslias CRmORIRANEN. orc s
say | shi - a sGa ell Example %) at ..

RN (o B oy LB G R A N R Fo o of
GEBA-alberyl oobeptemeabhisiecs ordaBr BB He YR 19 ? 1agALeSD,
2-58edeid 18 SubbBRRidare Qlet @ OB IBH e kr Adp @O dsiBtidg bf halo, cyano, Ci-Cy-

a]lcyl, Cl"C?*halOalle, Cl—C';-a.]kOXY, CrC’rh&lOﬂn{OXYs Cpr*‘EllleSIllfOIlyjl, or *C(O)O—

Cy-Cy-atkyl, herein designated as compouﬁds Ic, may be prepared according to the

general method described in scheme 4 hereinbelow:

Scheme 4:
3
RS - K o R 0
0
h b 2
o B L ah e
[\ R® NH p
B!’ S NHAC S 2 s N R1

X X1 - Ic

R} i. R5-B(OH),, Pd(PPh,),; ii.aq.NaOH, b)dioneV, H,80, cat., AcOH
Following a Suzuki methodology, by coupling a bromothiophene intermediate X
(described in scheme 3} with a commercially available boronic acid of formula X1,
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 lc.
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30

23351.3-0.6 3556 1.2-0.91 38 20 1.4 -0.3 The compounds of formula
I as well as their pharmaceutically usable acid addition salts can be used
as medicaments, e.g. in the form of pharmaceutical preparations. The

whaonageutcal preparations can be administered orally, e.gpiRdRe ok Ay

tablets, coated tablets, dragees, hard and soft gelatine capsules,
solutions, emulsions or suspensions. Th&’5 administration can, however,

also b%ﬁg@%eaga@m%o@ngomm%mgﬁf S4pROsitQNgs. of. pAIENISIEl ca

H% theform of injection solutions. The compounds
t ﬁ@B ARG Ry 68 4b1&%cid addition salts can be processed with
pharmaceutically inert, inorganic or organic excipients for the production

of tabldssnentirnsd £BIEES,; theppercandsindfageritihercaibsilebatrantosically
C@fﬁbﬂﬁtﬁ&&kﬂl@ﬁﬁ@lﬁ@@d%ﬁbﬁtﬁbﬁe p&@nﬁe@!@a@ gx%f;&%éﬂfﬂﬁkﬁo@é}{lfomd

b, 4S8 3 RpHE h SXGHRIRNIS. 8.9+, f0r ‘ta %}Svedga%%& ed@Be atine

capsules. S able excipients for so fine capsu s aree e
oils, waxes, fats, semi- SOlId and I| oI Is. WO 2006/063732
PCTIEDS GBS SR %%féa ot TR e inater
solutions 1and Syrups, nclude but are not limited to water, polyols,

aoeitilar

saceHaroe; ..W\%B@?‘%Wéé@é Suitable excipients for injection
solutions include but are not limited to water, alcohols, polyols, glycerol,

vegetabie @higiese Slaratirs OxelirE Xorcs gpbénmssmwemut%@mmza

Im@e@o@gswer@ée%d@@@a@e&@gwm 851580 HM&%&E liguidy
1? % Moreover the Eharmaceutlcal preparatlons can cont aln
p

JatrRLieBieb Rz (BR ARG adnts; etfulinerbe cells were
slvedté frers) ouloraATS Tiaitb ramid Faaitd foetvanyinghthe e MRGRERSBre4202,
byf&@ééﬂgp@%mg, agenis, er @ﬂ%@iﬂ@ﬁuﬁ LaBaIScontaiR sl éQmM

ther vc\;ﬂ;lu%oa\éalu ie sub tanc e dosa%:&rcan vary wit
Wloo F?ﬁ? |r£|{ﬂ51}j HogdheriieasAo) and
eﬁ@ﬁ%ﬂhﬁl@a@é@lﬂﬁ g&@@l‘iﬁhvm@ pasdafedrabradnvinistrat Ghdsblai)\CA.
deaagseakiapoyhd)ie-1600 ng. p@m@mmﬁgmpmﬁ@m&@ﬁgﬁh The cells

formula | s Id be a It%o h the above u it can Iso
excggJ dé w e%gége@ess erbef?—:n calcium

Iﬂ*é‘ﬁ%)l]{‘@té?ﬂem% i ngépeasured using a Fluorometrzc Imamg Plate Reader (FLIPR,
Molecular Devices, Menlo Park, CA} as described previously (Porter et al,, Br. .
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 M) were
determined in the absence and presence of 10 pM enhancer. The GABA-shift is defined as
Log [ECsp (GABA + 10 M enhancer) / ECsy {(GABA alone)l. The % maximum
enhancing effect (% Eyax) and potency (ECs value) of each enhancer was determined
from concentration-response curve of the enhancer (0.001-30 pM) in the presence of 10

nM GABA (ECio). 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 09%). The data were fitted with
the equation Y=-100 + (Max — 100)/(1+(ECs¢/[drug])®) where Max is the maximum
effect, ECso the concentration eliciting a half-maximum effect and n the Hill slope.
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5 mg 25 mg 100 mg 500 mg 1. Compound of formula | 5 25 100 500 20
2. Lactose Anhydrous DTG 125 105 30 150 3.. Sta-Rx 1500 6 6 6 30 4.
Microcrystalline Cellulose 30 30 30 150 5. Magnesium Stearate 111 1
%?‘1'0]6 (167 167 831 25 Manufacturing Procedure 1. Mix items 1. 2, 3

4 %3 granulate with purified water. 2. Dry the granules}é ]8.0%5./013194
Pass the granules through suitable millingequipment. 4. Add item 5 and

mix forthree minutes: compre alal= itahle pre ANO 2006/06
bCT/EP2005/3882 6430 @ o SR ipgim AsinMte Ingredierlt;;w .
mg/capsule 5 mg CHMGABAZRY.8AR-Ggl slcefompound of formula ﬁg}fg

100 500 5;2. Hydrous Lactose 159 123 148 --- 3. Corn Starch 25 35 40 70
1 EXaiepio 1510525 ;5 Magnesium Staarate 1225 Tota-200-260-366

max

500 10 Manuf%%%ié@ Procedure 1, MixEifenisM) 2tan8c; ik @ss(Gible+ 10 pM
Gds e L

mixer for.EOI& &8 Tiens® ang; Saiashmix fors3/An\ieRsR: Jilke);
nto a suitabBeidd st EXeMRLES 15 In the following examples, all the

starting materials are commercially available. Example 1 1-
4-(34-Dighloro-phenyl2-methyl-6, 7-dihydie-BH-CycClopenta [4,5]geno
2,3- b]pyridin-3-ylI]-2,2,2-trifluoro-ethanone a) (2-Aniino-5 6-dihydro-4H-c
ppemafbithiophen=3-yt)#g-4-dichtoro-phenyt 20-mettfanone-To=& ggr"cd
solution of 0.30 g (1.40 mmol) 3-(3,4-dichloro-phenyl)-3-oxo-propionitrile

16 69 2.4 0.9

18 58 0.86 -1

21 66 1.9 -1.1

23 35 1.3 -0.6

33 56 1.2 -0.91

38 20 14 0.3

The compounds of formula I as well as their pharmaceutically usable acid addition
salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharnlaceuﬁcai.preparations can be administered orally, e.g. in the form of tablets, coated
tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in 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.
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in 10 ml ethanol was added 0.12 ml (1.40 mmol) cyclopentanone, 43 mg
(2.40 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
Waesydta-ethyl acetate. The combined 25 organic phases were g §¥664
sodium sulfate and concentrated in vacuo. Trituration in ether afforded
0.449 g (89%) (2-amino-.5,6-dihydro- 4F|Zéyclopenta[b]thiophen 3-yl)-

EB 4-dighlorg- Fé%%,%}'e}l%&h%@%la%u 2 %\fvsof %Icgjns%gdl\gy?urgsf ?n u& (0/02 are not

I\{IW%ﬂtW@FﬁerobﬁésﬂW@%ﬂn%f?SHHWBUSPF-cyCIopenta[4
5lthieno[2 3 b | pyridin-3-yll -2,2,2-trifluoro-ethanone 3o To a stirred
solutioPt&RBe sHgHBIS fmmm):fézzvawﬂm érdihgehodde not limited to water,
cyitlopantatbitnophencsyiitdidedighloro-phenyl)-methanone in 2 ml

acetic acid was added 0.020 ml (0.17 mmol) of

111 Wlase-peniane of e and.ong oR oL W0, 280806373

PCT/EP200Q5/0 f, 23 sulfuric aC|d The mixture was then s |rre(L:}Ia]t°1
108967 SRR & éef?ﬁ'éi%%\‘?é igee Bk¥Ploncentrated in vacuo.
Flash chromatography (heptane / ethyl acetate 10:1) afforded 9 mg (14
%) 1- [meﬁvﬁfb WW%@?}}@W@&W@D@F preservatives, solubilizers,

cyclopentajitGithienal, Eﬂwms&ééﬂeﬁe%&@ﬁﬂﬁ@@l%ﬂes%s%r varying
y@i@&!xﬁBlig Fe§su§e!\'g§ffglg igl/ M 9 gx}é P g.n?‘} g}]ﬁ ag/ Cain 6‘1§sﬁt OfHE%I]‘{ still

2,2.2- Trlfluoro [-(2-methyl-4- thlo
tkﬂgjr‘?f)tf?%@ B Vd?ﬁl-@% ARt he a)
(2-Amino-5,6-dihydro-4H-cyciopenta[b]thiophen-3-yl)-thiophen-2-yl-metha
none “ibeﬂ@sa@m%dwmrbmﬂéemg:s(@@awmmgourse be fitted to the

SindioidatiiophipaveRwylpeapipnitiaina. mi sthane)wasadded 0.6 nil

t 1. ) sulf d 0.17 ml (
e e Lo Tl G s Wi of

pBUEH Gt itekand %(W%I%Fﬁ@éﬂ%ﬁﬁéé Hhiabstramprettiteit Tiealso be
combiheldvbrganicespiigses were dried over sodium sulfate and

concentrated in vacuo. Trituration in ether 15 afforded 0.47 g (96%)

(2-amino-5,6-dihydro-4H-cygigpeniaibliniophen3-w)sthis n-
2-yl-methanone as a brown solid. ES-MS m/e (%): 250 (M+H+, 100). b)
2123 -THEER L (2-methyl-4-thiophen %Q_tZBﬁjéPydro -5H- yclopenta[4
5lthieno [2,3-b] pyridin-3A)- ethanone To a stirred solution of 59 mg (0.24
mmol) (2-amino-5,6-dihydro-4H 20 > ™8 25mg  100mg  500mg
clopenta[b]thiophen-3-yl)-thiophen-2-yl-methanone in 2 ml acétic acid
V\és At e FRBAL PS4 mmol) of 151, 1-trifluot-pentand®, 4-dion&%nd
che dqugtoisﬁdthuyﬁramd)T’Ghe mixtukeswvas then@irred at 189 C for 1Go

minuteg,inamigrowave and then ¢ 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1

Total 167 167 167 831

Manufacturing Procednre

1 Mix items 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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concentrated in vacuo. Flash chromatography (heptane / ethyl acetate
20:1) afforded 19 mg (22 %)
2,2,2-trifluoro-I-(2-methyl-4-thiophen-2-yl-6,7-dihydro-5H 25

s peniaid, Slthieno [2,3-b] pyridin-3-yl)- ethanone as a colgfgss Mds/o13104
ES-MS We (%): 368 (M+ H+, 100). Example 3
2,2,2-Trif|uoro-I-(2-methyI-4-phenyl-6,7-"0% ydro-5H-cyclopenta[4,5 ] thieno
[2,3- b]pyridin-3-yl)-ethanone 3@-2).1e Formulation
(2-Amino-5,6-dihydro-4H-cyclopentalbithiophen-3 y1}-phenyl-methanone

T .4 'rrergfcl):llgtion of 0.30 g (2.06 mmol C%—oé%-&phenyl-propionitrile in

1 etiaror was added 0.18 ml (2.0%1%?)‘cyclopentanone, 66 mg
(2.06 mmol) sulfur, and 0.18 ml (2.06 M#®I) morphBithe. THE maxture> (s
heated at 90 C for 2 h and then poured onto water and extracted three

tirhes WitmethyldetiameiipHe combinedSorganic pbases wedd®5 drieds69er
sodiumsulfgie mnebgoncentrated in vaesio. Triturgtion in ethggafforded..

0.50 g WO EPO /063732 PCT/EP200 f213194 -%é (98%) 70
(Z2amin®™8 B-Hity dro-4H-cydopenta[bJthiophen-331)-phenyl4Rethanond
ada bialen solid. ES-MS mle (%): 244(M+H+, 109). b) 10 25

2,3, 2-Tudlbergontdeaaethyl-4-phenyl-6,74dihydro-5H-cyclopental14,51thieno
r2 3-b idin-3-yl)- ethanone 5 To g, stirred solution of 50 (0.20
mmol)l{ﬁamino-S,6-dihydro-4H- o E% 30 590

cyclopentalb]thiophen-3-yl)-phenyl-methanone (the preparation of which is
d&%ﬁ?@i&ﬁ%ﬁ%—@) in 2 ml acetic acid was added 0.026 ml (0.20
mmol) of 1,1,1-trifluoro- pentane-2,4-dione and one drop of sulfuric acid.
THe mikirasrad tRapdstitresaittblo wixsfan3hiningssn a microwave and
then condentriechind vagidonHashschiamaiography 10 (heptane / ethyl
acetate;20.1) afforded 20 ma (27 %) 2,2,2-trifluoro-1-(2-methyl-4-
phenyl-6,7-dihydro-SH-cyclopenta[4,5]thieno [2,3-b] pyridin-3-yl)-
ethanone as an orange oil. ES-MS %):.362 (M+ H+, 100). Example
4 1-(2-Methyl-4-phenyl-6,7-dihydro%g{&ﬁbpentam,ﬂ thieno
[2,3-bjpyridin-3-yl)- 15 ethanone To a stirred solution of 56 mg (0.23

mmol) 12 taafuilbife dilaysislesd Hi dyclopeintaid terials are commercially available.
thiophen-3-yl)-phenyl-methanone in 2 ml acetic acid was added 0.016 mi
(0.24 mmol) of pentane-2,4-dione aﬁ&aﬁqﬁl‘e&rop of sulfuric acid. The
mixturg Wasithem RHTeE ahyH09. Giefop 16 NuRYeS HLAIRIONANE ARENER 5.

concentrated in vacuo. Elash. chr 0 ag_hm/ 20 (heptane / ethyl acetate ’
6:1) afforded 33 mg (478" id’(’ﬁ”sr??’rgﬁ%lfgz%“p e‘ﬁ?ﬁ%?ﬁ%ﬂ‘?ﬁro-

) (2-Amino-5,6-dihydro-4H- iop} -di

methanone

To a stirred solution 0£ 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 mxﬁol) cyclopentanone, 43 mg (1.40 mmol)
sulfur, and 0.12 m! (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. Tritaration in
ether afforded 0.449 g (89%) (2-amino-5,6-dihydro-4H-cyclopenta[blthiophen-3-yl)-
(3,4-dichloro-phenyl)-methanone as 2 brown solid. ES-MS m/e: 312 (%) (M+ H', 100).

b) 1-[4-(3,4-Dichloro-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta[4,5 thieno[2.3-
blpyridin-3-v11-2,2.2-trifluoro-ethanone

To 2 stirred solution of 50 mg (0.16 mmol) (2-amine-5,6-dihydro-4H-
cyclopenta[bithiophen-3-yl1)-(3,4-dichloro-phenyl)-methanone in 2 ml acetic acid was
added 0.020 m! (0.17 mmol} of 1,1,1-tzrifluoro-pentane-2,4-dione and one drop of
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5H-cyclopenta[4,5]thieno [2,3-b] pyridin-3-yl)- ethanone as a yellow solid.
ES-MS m/e (%): 308 (M+ H+, 100). Example 5
1-(2-Methyl-4-thiophen-2-yl-6,7-dihydro-5H-cyclopenta[4,5]thieno
Wohkpwiein-3- 25 yl)-ethanone To a stirred solution of 55 rBg(Rws/013104
mmol) (2-amino-5,6-dihydro-4H-cydopenta[b]
thiophen-3-yl)-thiophen-2-yl-methanoné #¥ 2 ml acetic acid was added
I 0 dro of sulfuric acid.

ngi%?%a% ﬁé&é g %?%??"ea%? s R B Sy

AT TR AU R ESF O R SO RN ORFIARS /(R ardarelffi) afforded
aé‘eméle.%)) afferéfad Givhingo(@bam) L2 2antlethyi B dibydro-SH-
thipbpariyl B raibih & hiv-rud apentad Hlthinec 2B LRy id g3 solid. Es-
eﬂyi@r}gnz % AY !ng@ ES-MS m/e (%): 314 (M+ H+, 100). Example
6 2,2, 2 uoro-I-(2- methyl “4-thiophen-2-y1-5,6,7,8-tetrahydro-benzo
(4, 5]th|eno [2,3- 35 b]pyridin-3-yl)- etﬁmmpk WO 2006/063732
PCTIEP2005/013194 2?5% a) (2-Am
THérahgiresetis OB |ﬁéh1%9§76”ﬂ%é’bﬁ€nd2h§ﬁfﬁe?ﬁ‘a%ﬁfé?%aé%%ﬁ@6m52 3-
solution of 0.30 g (1.98 mmolf)bmﬁﬁhbmh@ma@—yl -propionitrile in 6 ml

1 :

h@’@@@’tﬁfl’f&@@&ﬁ@fﬂ%ﬂ)@@%m% %ME@C’(&BI@ W@&@ﬁ@tﬁ@@%&@%ﬁ%%ﬁﬁ in 10
tlm?étﬂvg%ﬁwag&%fa% mi*@%%mbmﬂ RLBoRe s e Bt

SO m su ate an concentrated In vacuo rlturatlon ne
agéj 98 mmol) morpholine. The mixture was heated at 90 °C for 2 h and then

(WW@@?R@E@W%@Z@[DW@ BBy dgethtepfiere@nbined organic
ybmethanenerag &aange selitkeRSaMaier{%): 264 Hatul00) iRefrer

2&{3!&&’(9&9'&'@6% Ey‘&lm%!?lg%h gégﬁ Y- Z)[qu etr%ﬁﬁ%ﬁﬁﬁgﬁ%g 3- &I%Hdmphen—

o bR e

(M+

bmolbltruﬂlahﬁ{lﬁrylhmmeﬂ:l%aﬂem@ﬂ&@@@ﬂm%}éﬂﬁ %@élﬁ:@&'ﬂ ieno
a g% ZQmmJJ 2 mmoe) of 1,1,1-trifluoro-pentane-2,4-dione and one

uifuri xture was then stirred at 100 C for 10 minutes
iri[‘a Wm&ammrdotﬂwmmag b dmuacye-Hiashshrpmatography
(}3 F%f&ﬁté{ﬁ)tm Higey% %ﬁﬂéﬁeﬂ ?%igéng% 2 ml acetic aci ded
- EB‘]Lt (Iﬁ"(ﬁﬂ #W thj hren %tetrahy ro- enz/g)p
o2 378) grd éll/ 0 as n%jé PR & &0 AEO
ppm‘gg@gyvqs_. at 100 °C for 10 minutes in a microwave and then
c:oncentrated in vacuo. Plash chromatography (heptane / ethyl acetate 20:1) afforded 19
mg (22 %) 2,2,2-trifluoro-1-(2-methyl-4-thiophen-2-yl-6,7-dihydro-5H-
cyclopenta[4,5]thieno [2,3-b] pyridin-3-y1)- ethanone as a colorless oil. ES-MS m/e (%):
368 (M+ Ho+, 100).

IC acid.

Example 3

2,2,2-Trifluoro-1-(2~methyl-4-phenyl-6,7-dihydro-5H-cyclopenta[4,5 thieno[2,3-
blpyridin-3-yi)-ethanone

To a stirred solution of 0.30 g {2.06 mmol) 3-oxo-3-phenyl-propionitrile in 10 m! 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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1-(2-Methyl-4-thiophen-2-y1-5,6,7,8-tetrahydro-benzo [4,5]thieno
[2,3-b]pyridin-3-yl)- 20 ethanone To a stirred solution of 50 mg (0.19
mmol) (2-amino-4,5,6,7-tetrahydro-

m [L g hen 3-yl)-thiophen-2-yl-methanone (the preparation of which
IS describe

in example 6) in 1.5 ml acetic acid was added o 5567‘%?%021194
mmol) of pentane-2,4-dione and one dr@g of sulfuric acid. The mixture

then stirred at 100 C for 10 minutes 25 mlcrowave and then
NERAvORE ) sﬁ%‘ﬁ%?%ﬁl@%% AR e fapene as 2

Q&pﬂﬁ@d@dﬂfﬁhﬁgﬂﬁﬂ%} %%ZMT&IMJ@thophen 2 -yl-5,6,7,8- tetrahydro-
i -.- 4] ¥ g fgﬁ'logg gl?élveilgg\elngcg ‘ES% enof?, 3-b]
Zﬁzim;iﬁlgﬁl@gmmhoxy phenyl) -2- methyl -5,6,7,8-tetrahydro-

nzo f ne. a)

OA?m&no%lhéeg% letra ﬁit%jﬂgen%é% |op1"1rgﬁl% 5? ?’fkﬂﬁié?hoxy pheny I)-

R T ek R9PE FReRTrpyation of which is déscribed

3itsrnile d)-pHemy BecBianad prariddudibuRe 88 m&mmﬁmﬂ ek mddedo-
OpkAtald b, 4 irpmaabCysloheyafenes5S-a0. [{hé nmmel ey iy Weed at 100 °C

‘ 290961/&%%}%% i %a%%éé%hﬁ%% %ﬁ&ﬁ&:ﬁ’e@i‘kﬁ%v%% hou c%)o%llahovraphy

e mixture w C
R TSP i A RO P ek RS s T
cehmisdeﬁﬂ @@aﬁe—éﬁa@@m [drredhisver 3dhlmyadifate dhdthanone as an
conagRicdiahinyasuqdisapian H+eibey. afforded 0.51 g (85%)
(2-amino-4,5,6,7-tetrahydro-benzo[b]thiophen-3-yl)-(4 5
methoxy- phenyl) methanone as an ﬁﬁ%%lld ES-MS m/e (%): 288

(M+t ap : ]
2-Tn quoro%éf <13>?y7p gny SH enta g%}élt?n ?'d? Hopgr %dél& 1)
5Ithienof2 3- pryrldlne -3-yll- ethanon&t%)“&rﬁlrred solution of 50 mg (0.17
: h@lﬂ&éﬁ@@%é& o8y @%ﬂ&ﬁﬁ@ﬁ%@—amo -5,6- f.lh dro—é}'t{—cydopenta

-3 X anonge in
AR 15 DI ig;iq m??no% i i A S A o of
oREoh of <tiftfiRdane dl"PIE &%&Wﬂ%@ gﬁﬁéﬁ?é(faié@eé:%ﬁbﬁ 100 °C

nfwﬁ@sm@mmmmemd ahé thaonoertratéelimvacua. Fﬁésthromatography
clhirepeategaphihentanefArtayhacataiesd: é@)qff@%e&m,& 3-%0)-dihydro-

5%{2%{;} S ﬁyf}%‘@ ﬁy’iﬁ’f@%? L4 ;‘Fw%aags?%efgl qy%’gar\EMISem/ ¢

b
050 % ‘00). Example 9

Example 5
1-(2-Methyl-4-thiophen-2-yl-6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-b]pyridin-3-
yl)-ethanone

To a stirred solution of 55 mg (0.22 mmol) (2-amino-5,6-dihydro-4H-cyclopenta{b]
thiophen-3-yi)-thiophen-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-y1)- ethanone as
a vellow solid, ES-MS m/e (%): 314 (M+ H+, 100).

Example 6

2,2,2-Triflnoro-1-(2-methyl-4-thiophen-2-y1-5,6,7,8-tetrahydro-benzo[4,5] thieno[2,3-
blpyridin-3-yl)-ethanone
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- (hEft

1- [4-(4-Metho)cy-phenyl)-2-methyl-5,6,7,8-tetrahydro-benzo [4,5] thieno
[2,3-b]pyridin- 3-yl)-ethanone To a stirred solution of 50 mg (0.17 mmol)
(2-amino-4,5,6,7-tetrahydro 20
voenanjbdthiaphen-3-yl)-(4-methoxy-phenyl)-methanone in 1 &aaeRtifi3194
acid was added 0.018 ml (0.18 mmol) of pentane-2,4-dione and one drop

(heptane 7 ethy : 0 0) 1-[4-
migthesy-pheriytjed-nfotby k316 Brieiiphydrosoengsi¢:51thienel3Bdal i in 6 ml
pyidinsBab 28 &thanone asalightyefavnselich RSMR %0382V, and

+.10 ample 10 2 ~Triflyoro: |
El)_. %A%-nn%)e (t]h%?( ix}ﬁ%@lﬁﬁréfw_%)%eﬂ%yl_ Eﬁ%l)lll‘ rtg_ag Il_n'g:ated, at 60 °C for 2 b and then
chERBR MEpETiFTeRt X aeplepyhtnntaesh vath stomhacatate-Rhsinerdined organic
Erdiivysivet drtyttopentdiipithioliite and-yi)(dameatiddxy-phenyhit@aton in ether
g&%’lﬁ@@g%ﬁr |2 (ﬁ@ﬂﬁ:@fﬁ%%ﬁﬁt‘%@?ﬁﬁg«% éﬂfﬂ?ﬁ thithen~3~arlc)i—téziophen—2—
-(4- xy-phenyl)- 3-0x0+ itrile, nql was adde
O).r%nm %111%%]% %r%%%%nﬁigéﬁg%%%%ﬁgﬁgg ﬁ% ﬁ%ﬂ%ﬁ%—ﬁ% fur, and 0.14
nbl) (4,272 Taified: saorihelkiried The imikbire was dieated: 40 £ for the week

%ggsﬁﬁiggﬂg@gggg%wggﬂﬁ &%a%ggcted three times with ethyl
acetate. The 35 combined organic phases were dried over sodium sulfate
afid cohcehscdteidim i3 ot (Tifuratidh (2 ethec-affostee-063(95%)
(Baalmimtﬁi EiE?M@@j%M%!@f—Q%%@%?ﬁ%&%F 4%0%9@@9-?&%35%@ 0.024
c n:3)-(4-methoxy-phenyl)-methanone as a.brown
S%E @;{%ﬁi@ 1 5@%@34‘5}%2) \ ﬁﬁ&ﬁaﬁﬁ%[ﬁg)wl% 211@ one onp o?su?func acid. The
PF B NES R RRIE e RO Pt Ao e iyt Biveeitiyarend hen concentrated
circtepentiisisilienatf2y3ubip (higitzd-§ Hethanorie B1 T affostiddd so(tiom)
;Ji@@gﬁlﬁ@:%&éﬂﬁn@%@iamgl@pﬁfﬁug@f@‘ﬁ‘ﬁ’gﬁﬁfﬁi@ﬂ%@lﬁégh[{1,5]tbieno[2,3—b]
R85 ) 1)) 5o s - _F{gqn?l . C.aCl S
a(}ggd (;BO%Z% mi ?(%I}_’)L?é r%r%cl)% %,1%§rif uoro-ggrzt%arr%-%, Jaf?féqgﬁg one

drop of sulfuric acid. The mixture wés:ilagla Btirred at 100 C for 10 minutes
ina n;]i?%o ive?g&nd then concentrated in vacuo. Flash chromatograph
- g e

Hy A eBRs s T P Sbratstr i 7s6 g 4hy thieno[2,3-b prridia-3-3D-
2,2,2-trifluoro-1-[4-(4-methox)-phenyfizmmethyl-6, 7-dihydro-5H-

RO S PR D e s
benzo!bjthiophen-3-yl}-thiophen-2-yl-methanone (the preparation of which is described
in example 6} in 1.5 ml acetic acid was added 0.020 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. Flash chromatography (heptane / ethyl
acetate 9:1) afforded 46 mg (74 %) 1-(2-methyl-4-thiophen-2-y1-5,6,7,8-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-
benzof4,5]thieno(2,3-blpyridin-3-yl)-ethanone

a) (2-Amino-4.5,6,7-tetrahvdro-benzo[blthiophen-3-y1)-(4-methoxy-phenyl)-
methanone

To a stirred solution 0 0.30 g (1.71 mmol) 3-(4-methoxy-phenyl)- 3-oxo-propionitzile in
10 ml ethanol was added 0.17 ml (1.71 mmol) cyclohexanone, 53 mg (1.71 mrmol) sulfur,



16

15

20

30

35

1-(2-methyl-4-phenyl-benzo [4,5 [thieno [2,3-b]pyridin-3-yl)-ethanone 15
a) (2-Amino-4 5 6 7-tetrahydro-benzo[b]thiophen-3-yl-phenyl-methanone
To a stirred solution of 0.60 g (4.13 mmol) 3-oxo-3-phenyl-propionitrile in

| was added 0.43 ml (4.13 mmol) cyclohexano
%2{%1'3%5%{]% Igsulfur and 0.36 ml (4.13 mmol) morpholine. Th?é mix u(}rge%%v]\/lgé94
heated at 40 C over the night and then- péured onto water and extracted
three times with ethyl acetate. The combined organic 20 phases were

otV bkt seia e dRBcEsRCEMEISETR VAL DB S #E ARG Bhepek end,
affioidech hbOAEDOE@8Whter and extracted three times with ethyl acetate. The combined

(ZAmie %&M@@&@m@&%ﬁ@ 2 blthienhan-shyl-aheavh Retbanrangamn in
an.orange %
R e e e b%m[é’éﬁm%m -
sﬁ%ﬁéa%w%ﬁe@%%eﬂ%%?ﬁf lgnﬁ% ST {@naﬁ@%%* 100).
T B A e
aﬁ%@g%gﬁ%gféﬁ@m%hree times with ethyl acetate.
The &Qﬁ%ﬁ[‘?tﬁtﬁf&@@k%@'ﬁ@é&ﬁw&fﬁéiﬁ'@%afﬂﬁéﬁmmwmand

nce 9 n
4%%20;%&%1 f ro%éa—tg D]t Xﬂgn Fh a%%%n@n e ag%ﬂyﬁ%ﬁg%%cew% ¥as added
E@SOM ue}i@@fﬂéﬁne—z one and one drop of sulfuric acid.

N3 E@rtzwweﬁm[bﬂﬂmbhéﬁ@?%)oaéémmﬂesm erstirredsoichaof
Oc%&(&a@édmgéw ﬁ&ﬁ%ﬁm&&gﬁa@ﬂy@@ﬁy@%ﬂ@mz&m %:1) afforded 18

AL AR T R B

ium‘ofi. charcoal (10% tdre a]iroom o
A B PGB B TR S R S VBT, g 0) 400
vé&hbffﬁhéﬁ@sultmg powder was heated at 100 C for 48 h WO
2006/063732 PCT/EP2005/013194 28 apdgthen suspended in ethyl
acetate and dichloromethane. The suspe%smn was filtered, and the
organicipiiess waskeanDentatadin oasuedalaiiond @26 (@, Addeho[2,3-b]pyridin-
N-(3-benzoyl- benzo[b]thiophen- 23‘1];)[)35@1@{3}1@9 as a yellow solid. FS-MS
m/e (%): 296 (M+H+, 100). d)
(2rémétiaddanhatblitit pher- 31T phEn-methan o e’ 5doaydiivred
sglufion %ﬁeﬁ—@—'ﬁ RNk ?WE%&Q%&MW%?&%MQ&& was added
a %ﬁ“ DR Rn0kes a0t rq]o%%ugou PRI DUAIOAIE e

|xture was @afle ars or'L hour and then poure

Mﬁéﬂéﬁﬁ%&ﬁ%&f&&%%@%ﬁ%@%ﬂmﬁ% BAPHSTRAE. @ﬂé@&m&%%ﬁ&?gﬁm&am
pﬁhshslwemmhvéhwmM&}ﬁmetamﬁjld@ﬁoeﬁndaiédnm(ﬁa@@bl%%

Clﬁli (hentane s sy eeakaiR StbhadiarcrnidQ BR3mY f28d0) 3-y1)-
Ttk et e At OL@gawFQp?&lé 0 ISBEPNE 28, 2fygFange solid.

100).
Example 10

2,2,2-Triflucro-1-[4-(4-methoxy-phenyl)-2-methyl-6,7-dihydro-5H-
cyclopenta[4,5]ithieno{2,3-b]pyridin-3-yl)-ethanone

methanone

To a stirred solution of 0.30 g (1.71 mmol) 3-(4-methoxy-phenyl)- 3-oxo-propionitrile in
16 ml ethanol was added 0.15 ml (1.71 mmol) cyclopentanone, 53 mg (1.71 mmaol)
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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e) (2-methyl-4-phenyl-benzo[4 5]thieno[2 3-blpyridin-3-yD-ethanone To a
stirred solution of 32 mg (0.13 mmol)
(2-amino-benzolb]thiophen-3-yl)-phenyl- methanone in 2 ml acetic acid
wasmelded:9.09 ml (0.13 mmol) of pentane-2,4-dione and  1:qgs sl Pfio4
sulfuric acid. The mixture was then stirred at 100 C for 10 minutes in a
microwave and then concentrated in vacto: Flash chromatography

(Q?B ?Moﬁﬁ%@%ﬁ—%@ﬁﬁ%gfﬁﬂﬂ?g—gﬁ%on as a brown solid. ES-MS
2! %h!ﬁl- i “benzo[4 5Jth 30] pyridin- 3-y1)- eth
i e T e 50y: 555 (vt e 100y, Examnle 12 20"
22 2ol3iflugresk{2rmethvi-dmphenbenzold.alibionplZ:d;Rlpwidin-3-yl)-et

hanone T irred sojution of. 32 mg (.13 mmol) (2-amrno-benzo
[%%2% =y - aration of which is
deseriveckinehample Slpnin(@. 1ilasriic(aciehnass addapig04g.nil (0.13
b ol tattihora paansRdeione and.ane g8 &, WIIEATK oo
Th ixt rgm en stl\iga%ai 100, C*for 10 minutes In a microwave an
e UG S AR L A SXp PR Lot Ay (RSP T elfgh oF
avdfaric 264 Thg spicar sgmigarstisyed at 100 °C for 10 minutes in a microwave and
2(BeA-triflueros(@imeihyl- Fiphehybbantekibiitiepal Adahpydeined: ykfforded
e303R0 1 35)3 Ightyelow. salidc ES:M SR (6. 372 A1 B 3000 -5H1-

Example,1 2-Trj -l- [4- . .
PRI g el FHARGRFAS sl S0 PSS e ()
c?%?o@é tjé[b,é?mieno[z3-b]pyridin-3-yl)-ethanone a)
3-(4-Methanesulfonyl-uhenvD-3-0x -Qroaiom’trile To a stirred suspension

of 1.0 g (3.61 mmol) (4-methanesulfony -p%enyl)-acetyl bromide in 15 ml
ethanol whg2aaderadsohatiolbehtb M jthieR2[ mpghpodassivin-axanide in

5 mJ_water. The mixture was then stirred at RT for 1 h, t?en acidified to
3 -A 1Y - IV, RIAZL- 3 &

2-Aino-4.5.6.7 EOragnzon iophepsdoatiophamylanaihanona o

6009 20

O VV Ci

P%%%Q‘Igﬂ%)%ﬁ%?{ #2%%82%%3\%3% dla@ryn!iulfate an%%gﬁ%g’ r?fgrnl%:lé]icf fﬁ %%é?}éa thanol
A b Lok S IR SR U3 00 OB L o
a§e fiowraeiian ERbRis B witrpowa bertid) abdQ X g8 night and then
GpdihydroattHveyclepdatahithlothenssay)wdheeifanesufamd pheansd) oanic
g@%ﬁ%@m&% d8:a ﬁkflggc@@ﬂﬂh F@ﬁﬁfﬁgg&gg&?%&' iy 'QJluol. Trituratfon in ether
-LA-me. SU - nyl)- o9- - proplonitrge in ethan a
R T e S Bl B e R eyt
dm%@ﬁ%ﬁffgérm#ﬁ-o%% /e E AR Al (s H%ted at 40 C
il 3iadh e PAUTES PRICNRIER ARG SXIAGISH (e fies with

et Yy acetate.
To a stirred solution of 1.04 g (4.04 mmol) (2-Amino-4,5,6,7-tetrahydro-

benzo[b]thiophen-3-yl}-phenyl-methanone in 25 ml acetic anhydride was added 0.2 rol
pyridine. The mixture was heated at 50 °C for 35 minutes 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 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).

¢} N-(3-Benzovl-benzo!b]thiophen-2-vl}-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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to The combined organic phases were dried over sodium sulfate and
concentrated in vacuo. Trituration in ether afforded 0.37 g (87%)
(2-amino-5,6-dihydro-4H-

I gthlophen -3-yl)-(4-methanesulfonyl-phenyl)-methanone as a
g}r’(gr%%eﬁ/s‘ﬁé ES-MS mle (%): 322 (M+H-+, 100). c) BP0 015104

2,2,2-Trifluoro-1-(4-(4-methanesulfonyl-pHen)l)-2-methyl-6 7-dihydro-5H-

15 tald 511 12,3-bl -3-yll-ethan o a stirred

1 Srpmscitez s o ket To
A0 Bt eaTBTSiDRATE - W%@%ﬂﬁ’dﬁé@ﬁ%ﬁmaﬁh%%ﬁﬁéﬂMd%meoﬂ»
mbacel]ddibhaas gtjdedtO:iZ0 mb (@IbruHa BIEMS m/e (9): 296 (M+H-+, 100).

1,1,1-trifluoro- pentane -2,4-dione and one drop of sulfuric acid. The
Al (2-Armino-he Laophamd-#lkn FATHEESYHRS microwave and 20

theg m&g@&%@&ﬁgﬂw@%g<8§@9§{ﬁ&y§ﬁ5’ %Qn&%%/%&'i'&%‘é%ﬁzm 241)-

afforded

2 554 53 ﬁ[% &%%%Se&ﬂ%&dﬁ%ﬁ%ﬁﬂwmﬁ@k@mﬂwwﬁm
cwﬁsﬁ’éﬁ?ﬁﬂ@ﬁ%ﬁcﬁé 8- B)rpy kel 2w theatpanteoatoaigirtorboir sukid three
ESedMSwithe:tihpcdd: (Whe 0. depaiiepiBald Rerd dried over sodinm sulfate
[4:4A-Metbanesulionylphenyh)-2:nethy Tkﬁ;;h? 'EQn@If'e Glopy ?&Eaé?j gorded

E}En%e Ono gﬁ'%ny Byndj gzg[gﬁgxop en-3 eny OIUt Oarl]lgxl;es :93 gz]z orange solid.
c%&%@ﬁﬁéﬁ@?ﬂ% 8}%@1{ %ﬁ%@%ethanesulfonyl -phenyl)-methanone
(dgssrined abouda | £l AECIIE AN YaR A000A SO LGLAS oD of
pentane- idne and one drop : was then
stiivedsiatrdOGifon dO3MinGIOS NuanmIT(QvaYe AR BES] GRRIRArater #henyl-
vmafor@aomwa'sﬁl&c@% &idé?d\ﬂb*%@ i@%%z%%ﬂp&t&%%_z 4-dione and
P R ihanes Rl ny i fbrers
cyclopenta f‘é}?ﬁleno %Tpc%/rl e ALY SigndbrotpHiesine |
ESIRe AT tIgheaaa ALt 1@@}5% Relnfbrompatography (heptane / ethyl

1a(218166TmibttiadA bhrenip e (42 Bsblpyridinybhh zelian dnes W3 -b] pyridin-

2008/0684:3:P ks HERZOARMN 131 945-398h/e (9%): 318 (M+ H+, 100).
(2-Amino-4,5-dimethyl-thiophen-3-yi)-phenyl-methanone To a stirred

solution of 0.50 g (3.44 mmol) 3- oxB@WierWI proplonltrlle in 10 mi

TWas adde (3,44 m (3.44
mmol? ur, an?i@ ahly rﬁ'rmo m% em g;l% v?(/é@) -ethanone
heatesiaied 6faventize ﬂigtﬂ anchihemn @ﬂﬁ&ﬂﬁﬂ&ﬁﬁ@ [\ryﬁtﬁsm gxwg;gglﬂ_

e ImGS vl ?épé’ﬁa%%%t%h-{ﬁ?&%?&i@g@18@?” L%l 23 ) lﬁa? re died  vyas
OV(?CE %Oéjblig'lﬁ.] atg and centrated in vacuo. Trit I'atIO ine
e of 1,1,1-trifluoro-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. Flash chromatography (heptane / 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-
v1)- ethanone as a light yellow solid. ES-MS m/e (%): 372 (M+ H+, 100).

Exainple 13

2,2,2-Trifluoro-1-[4- (&methanesulfonyl—phenyl)-2—methy1—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)-acety] bromide
in 15 ml ethanol was added a solution of 0.47 g (7.22 mmol) potassium cyanide in 5 ml
water. The mixfure was then stirred at RT for 1 h, then acidified to ph=5-6 with aqueous
HCl 1M and then extracted with ethyl acetate. The combined organic phases were dried
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afforded 0.71 g (89%)
(2-Amino-4,5-dimethyl-thiophen-3-yl)-phenyl-methanone as a brown

solid. ES-MS m/e (%): 232 (M+H+, 100). b)

W bodsimethyl-4-phenyl-thieno[2,3-blpyridin-5-vi)-ethanopg-Lapk e 8413194
stirred solution of 70 mg (0.30 mmol)

(2-Amino-4,5-dimethyl-thiophen-3-yl)- ph?e%yl methanone in 2 ml acetic

add 0 f ed
ol fl%?aaacfﬁﬂf% 515‘40&%%5 s g ek iles i

iR n%é’ﬁﬁaemﬁwaéaas Prefraraale. fPhEs meue): 222 (M,
CF‘I)QQ:N/HZO) afforded 10 mg (11 %)

1; £ ethanone as an
orande anesulfonyl-phenyl)-

2220 e ro-I- (2 3,6- trlmethyl -4- phenyl thleno

2r% Qlw{g%' rleipgnone a2 St'”gdf' e e

(2-Aminao- 4.5, meth |-t |o hen- &no

PRI BBl ﬂﬁﬂé iz Qcé%u&fﬂeelberdwagm% mg
003 Pnhocdrsniimo oo 011 2 blt(iFIBd rospehtansp Rolididi e arigtenresdsopatd at 40
seffurieratit ke mbdptvasinen atremd akd00L 4okt ARiIEsAR A acetate,

1 uep f IevaenHEJIﬁ(é:e O ale
Cyz@}_%ngm U%gn neeniated in yacugPrenaative HPLC (30% - o,

ufﬁﬁu%? f 0&%@%&% dn{f-tineeEEipreitds-yl)-ethano
nefd@?aatd%dﬁgepéewﬁlemmheqmlf@m e im0 @ Exanpiese solid.

1E2M eV eifintd: ce2l (M -4144 900 oro-phenyl) -2-methyl-6, 7-dihydro-5
) eta [ 4,5 ] thleno [2 3 b pyrldln 3 I] ethanone a)

WAS ¢ added a O|UIO of 0. 9893523 mmol) potassmm cyanide in 9 ml

wa ersmﬁ'ug?ﬂ v degefifitsd to ph=5-6
WAt Wﬁ@@éwh%ﬁa}ﬁﬁ&ﬁé‘#m@t@@w&h@w} acttatenthe? ml acetic acid

comshided! orgzinicl phaseswuerefdiet eukiosogdinmsuiatlaiantand one drop of

C%ﬁﬁ%@ﬁﬁdﬂﬂe\éﬁ%&f WastheRemalogphy (epiang. ey Acsale. oo ana
t%% affordeg %11 ﬂq) 6 %) uor%%g%n@gg% gﬁ&%%onltfrflledas a

I COnCeRtral f%ijf‘rﬁ é 9 Og)a orded 18 mg (27

(ﬁ‘f’ foriots! %ﬁ%ﬁé‘%ﬁﬁ%ﬁﬁ%ﬁ&ﬂm@myﬁmﬂﬁmﬁmﬁ%

negtharohd4] thistiofd @50 pricdinf3oyil1 ghihedermmbhh3 HéHu GetxpIBsayt ) m/e

3taospoopipnitrile;my ml ethanol was added 0.06 ml (0.67 mmol)

cyclopentanone, 22 mg (0.67 mmol) sulfur, 5 and 0.06 nil (0.67 mmol)
morpholine. The mixture was heatdékamgB &ifor 2 h, and then
1-{4-(4-Methanesulfonyl-phenyl)-2-methyl-6,7-dihydro-5H-cyclopenta[4,5[thieno[2,3-
blpyridin-3-yl}-ethanone
To a stirred solution of 50 mg (0.15 mmol) (2-amino-5,6-dihydro-4H-

- cyclopenta[b]thiophen-3-y1)-(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% CH;CN/H,0) afforded 18 mg
(30 %) 1-[4-(4-methanesuifonyl-phenyl)-2-methyl-6,7-dihydro-5H-
cyclopenta[4,5]thieno[2,3-b] pyridin-3-y1)- ethanone as a light brown solid. BS-MS m/e
(9): 386 (M-+ H-+, 100).

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



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 0.17 g (98%)

(BcPImipR:3,8; dihydro-4H-cyclopenta[b]thiophen-3-yl)-(4-fluor
phenyl)- r%gthanone as a red solid. ES-MS m/e (%): 262 (M+EFT/%%BOS{M3194

C) 2,2,2-Trifluoro-I-[4-(4-fluoro-phenyl)-2-methyl-6,7-dihydro-5H-
cycloentaf451th|eno 12 3- blpyrldln 3- II ethanone To a stlrred solution of

th'%ﬂae&éeﬂ)séﬁlﬂm@rp %@@Sﬁ%ﬁ%%ﬂ@@ gﬂeﬁgﬁg& C|d1¥vq§1aqgexglfethanol

rifluoro-penian 103 n
Sl C S T b U HHE Sh LD 00 s TOPSD e a0

midPettaverah aprehdbreEherared inwatdiretod]asFOChrommatbgragiyand then
5(heptand betbyaceiaie-rhaffdsceditongtildtihcetate. The combined organic

2, 2R wef@zi-r&éa(év&ummwﬁe%ﬁa%wdeﬁt?a@mmcﬁb' “Trituration in cther
Cyd%ﬁéc{:;[#% g&% %/IAI%A_‘EX” E}Et Oﬂixé—ai}%% Fextz)}rr Vr}llg anone asa
1-( hreypael Qlﬁ IBoR %ﬁw }%‘H 3c%ﬁ?}opentam 5] thieno [2,3-b]

py%‘i"i‘ (% 3%' RORNE 4aghenvi thieno[2.3-b idin-5-yl)-ethanon
(2-Amino-5,6- = hydro-4H- cyCIOpentaTblfﬁ|ogﬁen-3-yﬁ-}uran-Z-_ely methanon
10e To assiiredddotinionf 30 @ .60 40oinChAfaa; 2-dinZthybtptophenitiie)-

in 9 lzéé?ﬂﬁﬁﬁﬁé wasAdEed Q68 7k Ad 0mak ¢Yy! @@Hﬁﬂm@?ﬁ:—z 4-
%@u”ur 3 rﬁ;r 9 a6f' rqjhgnéllig)cuq}:moa) eani(gxl!e t-liqg JE; 1)% E%

WaS ea e %P]% E poure on walter ancfex rac dr

th réé&ﬂ??éé%fﬁléﬁwﬂ‘éf’c@él@e?ﬁ%%ﬁ?éﬂ%mﬁmp rﬁﬁﬁéﬁmé(a koo

oveéitEstiihhedfitelah d0onp e hitated 213 etcioe thyitdrationylrlste] 2,3-bpyridine-

1521fQreBthdhboBe@Aprange solid. BS-MS m/e (%): 296 (M+ H+, 100).
(2-amino-5,6-dihydro-4H-cyclopenta[b]thiophen-3-yl)-furan-2- 30

yl-methanone as an orange solid. ESMBH7dq%): 234 (M+H+, 100). b)

ot R S N P N RIS D MR RS one
(Z-EWMQG shilnyidno oA 15h ey g lonEniatig! ) (2~Ammo 4,5-dimethyl-thiophen-3-yi)-
th' ﬁlé@leﬂi’&ﬂ@ &l %r%@%@@&?ﬂﬁv&ﬁlgh@ cPeQ&IfGeﬁcfﬁj Pﬁqrpz%ﬁaceﬁc
3 r@l(ﬂ) cé:) P ?@gﬂo ne drop, of sylfusic acid s The 4o
leﬁi eWV\isaaS en S rre Or 1 mlnu es "ﬁ, a mlcroWave anac% P

coRéerkiizieadd M@Pmﬁa‘é{ﬁéﬁwww%é%@@z 10 minutes in & microwave
P GIHEB2006/0E3184d i8 XddR1, CrépastiGHEIK (300) GHoMNEIR) afigrB 8 mg (11

%)oby (A ARt e Y Bl aiflyalishli-avelanentalbaithieneld)3tanone as
pyr'g'grgnggsgﬁ%ﬁe%@%% uplowalid: &3-Msme

25 Example 17

2,2,2-Triftuoro-1-{4-(4-fluoro-phenyl}-2-methyi-6,7-dihydro-5H-cyclopenta{4,5]thieno
[2,3-b]pyridin-3-yl]-ethanone

a) 3-{4-Fluoro-phenyl)-3-ox0-propionitrile

To a stirred suspension of 2.5 g (11.5 mmol) 2-bromo-1-(4-fluoro-phenyl)-ethanone in

30 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 HCl
IM 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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(%): 298 (M+ H+, 100). Example 19 5

2,2,2-Trifluoro-I-(4-furan-2-yl-2-metlryl-6,7-dihydro-5H-cyclopenta[4,5]thien

0[2,3 b]pyridin-3-yl)-ethanone To a stirred solution of 50 mg (0.21 mmol)

W& R H-dihydro-4H-cyclopentalb] PCT/EP2005/013194

thiophen-3-yl)-furan-2-yl-methanone (the preparation of WhICh is describe

in example 18)in 2 n|I acetic aC|d was-d@dded 0.027 ml (0.21 mmol) of
olfs Ifric acid.

o@ﬁ%&@@d in vacuo. Preparatlve HPLC (30% CH3CN/H20) afforded 19

9 |f| -
R %éjoge e
INF8sRHige@R): @ng & g (0.67 mmol) sulfur,
ZaECQOMfmé)EmW(&m@mmprenyIﬁﬁ@ﬂ@t[z%}dmthdéwfétfw@dmend)then
%@fﬁ@%ﬁﬁ&%&ﬂ&% gﬁgﬁ gﬁg& E@Jé%wjagtéa wmca%ggiwﬁed organic
CIl m
a.\;ge e e : 1£116 : 10 I';l% |111061 ﬂ-be er
(iﬁ%ﬁﬁ%ﬁ @é?gpfﬂ‘ﬁm %’%\‘?ﬁ%ﬁﬁ%m@@%ﬂ%ﬂe Hheq-2glefi- fuoro-
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microwaye an t e ncentrateq in va re r tlve HPLC(
S o R it

2xcyciopatitrd forl itdehve vyl nyRdrY Bl erdharseg W.&h@gﬂ)ﬁ@ﬁg@wﬁ&a\é& m/e
a(yelosodiES-MB/e (%): 322 (M+ H+, 100). Example 21
1-(2-Chloro-6-methyl-4-phenyl-thieno
[2 3-b]pyridin-5-yl)-2,2,2- trlfluoro ethsHBHE §)

PRGOS onhe Iphen W RORDIO8H i s
PCT EP2005/013194 o a stlrre solu |on of 1 g (0. 4
(2-amino-thiophen-3- yI) phenyl methanone

2-Amino-5,6-dihydro-4H-cvclopentalblthiophen-3-vl)-furan-2-

l-methanone

To a stirred solution of 1.0 g (7.40 mmol) 3-furan-2-yl-3-oxo-propionitrile in 20 ml
ethanol was added 0.66 ml (7.40 mmol) cyclopentanone, 237 mg (7.40 mmol) sulfur, and
0.64 ml (7,40 mmol) morpholine. The mixture was heated at 70 °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 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-vi-2-methvl-6,7-dihydro-5H-

yD-ethanone

To a stirred solution of 50 mg (6.21 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 16 minutes in a microwave and then concentrated in vacuo. Preparative



(the preparation of which is described in example 20) in 10 ml

dichloromethane at 0C was added 68 mg (0.49 mmol)

N-chloro-succinimide (NCS). The mixture was then stirred from OC to RT
WE448Ms-ARd then poured onto water and extracted three tip:

ethyl acetate. The combined organic phases were dried over sggE gz\b\ﬂyhmw

sulfate and concentrated in vacuo Flast¥éhromatography (heptan e 1

d 0/

?;%ﬂm?ﬁgi@&}zé}})éﬁ qﬁ %%41 b GhAr{driaa-3- Jeitoweddileds byiihydro-
1- éiém@&eﬁ@f%ﬁig}umﬁ%b e Jlbphadnmsayl wiow solid. ES-MS m/e
2-(hiflud?s-@thaHonaodjo a stirred solution of 30 mg (0.13 mmol)

(2-amino-5-chloro-thiophen-3-yl)-phenyl- 10 methanone in 2 ml acetic acid
was added 0.016 rnl (0.13 mmol) ofEi‘aﬁlPiet}ﬁluoro pentane-2,4-dione and
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placed in a fridge (about 4C) for th n ht the product was collected
by filtration and dried under vacuum 6rd’0.41 g (69%) (2-amino 25
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b) 2.2.2-Trifluoro-1-(6-methyl-4-phenyl-thieno[2,3-blpyridin-5-yi}-ethanone

To a stirred solution of 50 mg (0.24 mmo}) (2-amino-thiophen-3-yl)-phenyl-methanone
in 2 rml acetic acid was added 0.031 ml (0.24 mmol) of 1,1,1-trifluoro-pentane-2,4-dione
and one drop of sulfuric acid. The mixture was then stirred at 100°C for 10 minutesin a
microwave and then concentrated in vacuo. Preparative HPLC (30% CH3CN/H0)
afforded 13 mg (17 %) 2,2,2-trifluoro-1-(6-methyl-4-phenyl-thieno[2,3-b] pyridin-5-yl)-
ethanone as a yellow ofl. 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-triffuoro-ethanone

a) (2-amino-5-chloro-thiophen-3-y1)-phenyl-methanone



a) 2-Amino-3-benzoyl-4 7-dihydro-5H-thieno[2 3-clpyridine-6-carboxylic
acid tertbu 1 ester To a stirred solution of 2.0 g (13.78 nunol)
3-0x0-3-phenyl-propionitrile in 50 ml ethanol was added 2.74 g (13.78
WaabeAsaxa-piperidine-I-carboxylic acid tert-butyl ester, 4425 meh(1 348,104
mmol) sulfur, and 1.2 ml (13.78 mmol) morpholine. The mixture was

heated at 60 C for 3 h, and then poured®nto water and extracted three

es WJt th Iacet ate, tb mb| e@ r anlc es w é’??: ove
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94t/ sejiiza | tardherb-edrbmodics atightértdyatydodstarsivg male (%): 356 (M+

15 diglprepasthane was added 0.2 ml trifluoroacetic acid. The mixture was

stirred over night at RT, and then poured onto an aqueous solution of
NaHCO3, and extracted three timeﬁwmhpbtﬁyl 25 acetate. The combined
3;%% h lslgso- - éqlrgg d oh eny ugn me%afechaigge(fg 3%%?)%% d 5 yl ]-ethanone

1&?62“@&&1%4&%@%@@] @ﬂ@falwﬁfﬁt%tﬁ&ﬁxhﬂone

diaza-fluoren-3-yl)-ethanone as a yellow solid. ES-MS m/e (%): 323 (M+

HE¥olioo e gt ibrbmi g ehicbemn i ARt 38 1)-fHeldchmmol) 3-
20 Totallsthegiseipiionaboré (Al Mhmplyparation of which is descnbed in example

1{Z ety tﬁh@%ﬁi@rﬁ 0./ ALY H 8 896 mi (2.15 mot> dzethyl—anune and 5

thi 7 d| za-fluore XI; etaI] {one Li?lhegegﬂ dlghem\{lethfy ewas, % c% p

ﬁ% ano ea?ucm% haréoal 859 € mixture was stirre 6oaveer ni ta o
1 Eh%ttﬁ'&ftﬁeﬁ ﬂﬁ&ﬁ@&%ﬁ%@fﬁ%ﬂ%é@?&f&(@%&ﬁ%@ﬁh} aattt:r@@ra was
threlietimblsy dguaibers 44 € BN indthecombinediaglio diig (EespE&vueato-

25 bagifierbuith, K2 @3 WntIRAFE. Radtnan e adiickwasyexitacted with

ethyI acetate The comblned organlc phase were drled over 35 sodrum

tat rre 99'.160/1(1) %? Z& 12115 &)Tll PZO%S(Q ]érsr;'uglgwthmphen- 3-yl)~(4-fluoro-phenyl)-
methanone in 1 ml acetic acid was added 0.017 ml (0.13 ramol) of 1,1,1-triflaoro-
pentane-2,4-dione and one drop of sulfuric acid. The mixture was then stirred at 100°C
30 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-y1)-ethanone as a yellow oil. ES-MS m/e (%): 340 (M+ FL+, 100).

Example 23
1-(2-Methyl-4-phenyl-9-thia-1,7-diaza-fluoren-3-yl}-ethanone
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-35 1:1) afforded 75 mg (11%)
1-(2-methyl-4-phenyl-9-thia-1,7-diaza-fluoren-3-yl)- ethanone as a light
yellow solid. ES-MS m/e (%): 319 (M+ H+, 100). Example 24 1-
WoGheR34544-fluoro-phenyl)-6-methyl-thieno [2,3-b]pyridin-Ssyll v prces/013194
-2,2,2-trifluoro- 5 ethanone a)
(2-Amino-5-chloro- thiophen -3-yl)-(4-fluorg#phenvl)-methanone To a stirred
sa iQn ofO 269 (1.18 m oI (2- | o th phe -3-yl)-(4-fluoro- phenyl

.,, O ., !i"é ] ' ”- > 2% .fult e Ry RREDD G oAt~
d@é’ﬂﬂ@ﬁ%thane at 0C was added 164 mg (1 18 mmol)

C mlde The ixture wa n stirred frgm
R e o PASA BT P e i chacol
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agetates 4d3 ﬁfoEQQHegééﬂge@%%’Mater and extracted three times with eth)(l acetate,

(rampars-ehiore: %%%ggs-ﬁge) %%@ ORI e R0 AR AN 10 o,

-MS m
1_ 7 5o af)‘ﬁ@?‘? orded 3. 60 g (73% -amino-3-benzoyl-4,7-dihydro-

aﬁﬂeﬂﬁmﬁmﬂ@sﬂﬁw@w@w@ adttiftibroyetttanonekovastirRoES-MS m/e
SollicBOMBOHNG 49)19 mmol) (2-amino-5-chloro-thiophen-3-yl)-(4-fluoro-
phenyl) methanone in 2 mI acetlc_aC|d was added 0. 025 mI (O 19 mmol) of

m@@y@&ﬂmﬁlrred 20 at 7OC for 10 mlnutes in a microwave and

n concentrated in vacuo Flash chromatography (heptane / ethyl

BB PTG F BT SR dChen oyl o 7-dibycd-stt-
fmgf:ao;ﬁhérg}mamwmﬁenﬂ{e Bidb hpxtrivtiybeylr 222t flutraxethancrdded 0,19
amb(1.83raigel pif fothhS-pyei(de): a%aWdrbﬁ‘s; HNEX AR 8 WA Rture was
Cadpata@a'at%th AT %Lo CNUS 5 20,

solution 0

S RGRS e ey AT PR éﬁf% i a2
(tWéth éaq%aaﬁ %ﬁ?@@&%&? %@@nw@giré zi%ﬁmaumeiambum

wasaadeativmd. {83 emo(pof L28ysomppylsbytane 30 1,3-dione (prep.
descr bedln the patent DE 94 4404059)and one drop of sulfurlc aC|d

ther, aangetated m@aga (REPRHVE HRLG agangga%@mm 6

f de
i%/c opro ?;yql?f me uﬁ%’ﬁ; il pcﬁ %Cfcdﬁmﬁtrg HH NPt didrathane was
[2dsisst Qvtimhiatyereaetiardhelhe mignt browstioitdRseMeshi/et {)a88hen
(Whbitdd paR04n aqueous solution of NaHCO;, and extracted three times with ethyl

acetate. The combined organic phases were dried over sodium sulfate and concentrated
in vacuo to afford 48 mg (94%) 1-(2-methyl-4-phenyl-5,6,7,8-tetrahydro-9-thia-1,7-
diaza-fluoren-3-yl)-ethanone as a yellow solid. ES-MS m/e (%): 323 {M+ H+, 100).

d) 1-(2-methyl-4-phenyl-9-thia-1,7-diaza-fluoren-3-vi)-ethanone

To a stirred solution 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 m} 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 imes aqueous HC (IM).
The combined aqueous phases were basified with K,CO; 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



35 Example 26 WO 2006/063732 PCT/EP2005/013194 -36
Cyclopropyl-(6-methyl-4-phenyl-thieno [2,3-b]pyridin-5-yl)-methanone To a
stirred solution of 60 mg (0.29 mmol)
Formigesihipphen-3-yl)-phenyl-methanone (the preparation,efWhighsis: 3104
described in example 20) in 2 ml acetic acid was added 50 mg (0.39

mmol) of 1-cyclopropyl-butane-I,3-dione-&id one drop of sulfuric acid. The

o SR I P% CH SR Ay (et Syt 1
ac%%é?@oémﬁséf ‘ﬁﬁj %5 -MS m/e (%): 319 (M+ H+, 100).

cyclopropyl-(6- methyl 4-phenyl- thle%ﬁ)g Jpyridin-5-yl)-methanone as a
colorless oil. ES-MS m/e (%): 294 (M+ H+, 100). Example 27 10
Cyclopr6ipi@ ntethybrb thiophb s 2ahiG Fadind s Sy Rlapeniald, SHHiSM oro-

50[2,3- b]pyridin-3-yl)-methanone To asliskgd solution of 60 mg (0.24
mmol) (2 amlno 5 6 dlhydro 4H-
cy . 1S gs) icn} ther preparation of

h [ ed in )in 2 I acetlc a as added 40 mg
o g SOP*?%’& 81;‘?;?53}390 y]I%b fé“alﬁa?ué%é?#z%ﬂé Fs O -
aCREERIROAGi ke BraRratiem tvhich ﬁ@f%@%ﬁ@m@é@)lmmrowwe
artidierpuntiventsa 56 inevaddel RieparatieniRNIA%-EHAOMER0INCS).

10 affoid eddo-Med 12 Yo ey eRI (%5 @8?%@:‘1‘51 9 EQ&’Eq%n n?et ed onto water and

yl ental4.alt [ |d|n 3 anone as
an%ﬁia%?g T &ML%? O R RN B A fecsaried over

g %lf TR tﬁww ﬁﬁb&kﬁ%@g&eﬁp@mﬁa{%}cﬁ.e@ acetate
[2@@{59@;#193%@%%@@@-5 -shilved thidption-8f60 (Mg (B:36 Hr3D)
(2emTlingobeteCi YIS Q-MHRCYHOPBRER: (% ): 256 (M+ H*, 100).
[b thlohen 3- yI) furan 2 yI methanone (the preparatlon of which is

5 LSl Sy B nelaficthid : bt Sni{D 324 triflucro-
mmpm:d cyclopropyl butane 1 3 dlone and one drop of sulfuric acid.

? mlxtur s.then_stirred at 100C for 10 minutes in a microwave and
th ﬂ%&%fé lig ‘fE‘HI}r?%%HEg Brparagid mrieododlonyBemiened) y)-(4-fuoro-
affberel-Trirpeas 963 oyolopiopsid Wefundisayd28-mbthy b eabdinyednor 1-
Sitridyclopesatalit Slihideakssdlpy deip-& Wlmpethanone.as;adight &YXH stirred

20 SRS AHMLE (9324 (M fi df%%f)d%%%gg?%eﬁé% TeRioRy |

4- ichlor. en h -6, /-

( cé_r gtograpl%r?ﬂ tXr?e% e%/cetate 9: 1 afforded 8 mg( 1 %) 1-[2-chloro-4-(4-
fluoro-phenyl)-6- methyl*thzeno[z 3-b]pyridin-5-y1)-2,2,2-trifluoro-ethanone as an
orange oil. ES-MS my/e (%): 374 {(M+ H, 100).

Example 25

25 Cyclopropyl—(2—methy1—4—pheny1~6,7-dﬂ17dro—5H—-‘cyciopenta[4,5]thieno (2,3-b]pyridin-

3-yl)}-methanone

To a stirred solution of 60 mg (0.24 mmol) (2»&mino—'5,6~dihydm~4H~
cyclopenta[b]thiophen-3-y1)-phenyl-methanone (the preparation of which is described
in example 3) in 2 ml acetic acid was added 41 mg (0.32 mmol) of L-cyclopropyl-butane-

30 1,3-dione (prep. described in the patent DE 94-4404059) and one drop of sulfuric acid.

35

The mixture was then stirred at 100°C for 10 minutes in a microwave and then
concentrated in vacuo. Preparative HPLC (30% CHCN/H,0) afforded 27 mg (33 %)
cyclopropyl—(2~methy1»4»pheny1-6,7—c§jhydro~5H—cyciopenta[4,5}thieno{2,3~b}pyriciin~3~
y1)-methanone 25 a light brown oil. BS-MS m/e (%): 334 (M+ HT, 100).

Example 26
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[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 35
cyclopenta[b]thiophen-3-yl)-(3,4-didloro-phenyl)-methanone (the

RS RaHan;ef WO 2006/063732 PCT/EP2005/013194 -37 "i‘%@%ﬁooym 194
described in example 1) in 2 ml acetic acid was added 32 mg (0.25 mmo

of 1- cyclopropyl-butane-1,3-dione and on&drop of sulfuric acid. The

mixture was then stirred for 10 minytes jn a microwave and then
concentratedd r\%ﬁ%ﬂ@ ?%hﬁ]fell?‘gh vgnﬁwﬁ'g%@mﬁ'%ﬂ%‘bﬁm
;ngdathﬁ&b&;yglﬁﬁéﬁmﬂéﬁﬁi%’gz@ﬁg%%%m - 5thiophen~3~y1)—phenyl-métha.none
- -6, 7:di -5H- | , .
[2%%5%#%?%‘3% %ﬁéﬁxﬁéﬁ%% ié}h%l‘%?évgﬁ Bt R pg@dded 50 mg
4 -’( fpﬂi fBé){Y%QgFﬁBYi@ﬁ@ﬁab?ﬁ@ﬁg}p gud one drop of sulfuric acid. The
(Aaugivhictopitensd)2L 1008th {1156 ffiSuesrahy droxbenzoi Sithie e centrated
E%ﬁ&tbﬁld&%&ﬂd}ﬂ&tﬁg%bﬁﬁ @K@ﬁ%@@ﬂ_eﬂx tacetate 6:1) 21;Lfiél)_rclﬁzlc'i 7 mﬁ (8 ‘Blfo)
B 4158 L delrahydro-henze opnen-3-y)-(3 4-dichloro- hen | - )
%%%}gg% ; "alzl"—tigﬁﬁ@ﬁ%%ﬁfﬂ% §gg§(§)é?'ﬁl§£% Pné% metﬁanone as a colorless oil.
?—%f -dir@t% %-)p#e%&ﬁ%i%x&%r}opionitrile in 10 ml ethanol was added - .
0.14 ml (1.40 mmol) cyclohexanonez 43,119 4340 mmol) sulfur, and 0.12
ml (1.40 mmol) morpholine. The mixture ' was heated at 40 C for 48 h 15

and@rérpperrkPonethylatahmpb extab6d- tire et avilb ity 6RtatR.0 [2,3-

The combined organic phasgRyeimarigl.everspdium sulfate and
concentrated in vacuo. Trituration in ether afforded 0.478 g (78%)

(Lamifisol sduriqeiph R ers BedzsippbiChheing-§i§-(Bhdro-4H-
digielopesphlbitjopieihantnetphematangaetelich B MS Rafartiedn 32§ hich is
(Maa%equmrgmmppm%f@mm%wwgg- ARSI LY

yl

8-tetrahydrop:benzo(4,Slthieno .20 [2,3-b]pyridin-3-yl) I-methanon
e L Bk s s e
tFoHIHER- 95 IV B intire Pt isFRTITR Avd Hrmainaseneatidivaticrac kRt wasative |
awé@giomo;mwm@tﬁfmmmgmp%bwapraps}qmm:mﬂ@ﬂﬁophen-z-
el e S e R R
(%%ﬂ:ﬁ%%%%%%i?%?d%%ﬁ@%n?ﬁﬁ 0) cydopropyl-[(4-
(3,4-dichloro-phenyl)-2-methyl-5,6, Ef-@ilapydro-benzo[4,5]thieno

[2,3-b psi/ridin-fs- I)]-methanone as a light brown solid. ES-MS m/e (%):

416 ((7%]7[' (F?ﬁ%b%‘ »ﬁrglﬁwwpydm~5H—cyclopenta[4,53tbieno{2,3-

[4-(4-methoxy-phenyl)-2-metipiBirdinyiimeihbayaiopenta 30

[%%]ghgﬁquéz éaﬁdgxré?%-%glzéi%egggﬁTg—amino-S,G—dihyd.ro—él‘:{-cyclopenta
[b]thiophen-3-yl)-furan-2-yl-methanone (the preparation of which is described in
example 18) in 2 ml acetic acid was added 43 mg (0.34 mmol) of 1-cycdlopropyl-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%
CH;CN/H,0) afforded 17 mg (21 %) cyclopropyl-(4-furan-2-yl-2-methyl-6,7~dihydro-
5H-cyclopentaf4,5]thieno(2,3-b]pyridin-3-yl)-methanone as a light brown solid. ES-MS
m/e (%): 324 (M-+ HTY, 100).

Example 29
Cyclopropyl-[(4-(3,4-dichloro-phenyl)-2-methyl-6, 7-dihydro-5H-cyclopenta
[4,5]thieno([2,3-b]pyridin-3-y1)-methanone
To a stirred solution of 60 mg (0.19 mmotl) (2-amino-5,6-dihydro-4H-
cyclopentafb}thiophen-3-y1}-(3,4-dichloro-phenyl)-methanone (the preparation of
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To a stirred solution of 60 mg (0.22 mmol) (2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophen-3-y1)-(4-methoxy-phenyl)-methanone (the
preparation of which is described in example 10) in 2 ml acetic acid was
adde (0.29 mmol) of 1- cydopropyl-butane-I,3-dione Q
of su#ﬁ%%? d. The mixture was then stirred 35 at 100C for ]%lfaw}i%% Gegsj,/{}ilng)l94
a microwave and then concentrated in v&€uo. Preparative HPLC (30%

) -[14-(4- - -
AR AN SOR o L S e G A
metHybe:Frdinyene- SHdyoiopdnafisithidsolfuric acid. The mixture was then stirred
Ezaaibhswidmmmtmﬁmﬁ@@&awﬂ thEQVBraRHEE3-M 2 MUe D38 ¢

{319 _i{4. -di "

e FETETERE e A St rient
(ST S B SR T MBI & BTG SoRgPPergene =
miégte ey (ESaMiis./a B, 20R(dinfdre100).
benzo[b]thiophen-_3-y|)-(4-methoxy-ghaerp]%@- ethanone (the preparation of
which is described in example 8) in Y MFacetic acid was added 35 mg
(0. 25dnprobyef| L 3/clapRi0py-putann-b3rdiane Bhd enerdgR el SMIBHIE 5] thieno
acid. The mixture was the&’sotjg]% -%ESLL?BF—IL%E&%QHQUES ina

microwave and then concentrated in vacua. Preparative HPLC (30%
HITN R0 4 o6 32264 Bhilobro iyl -{Aankthipxy-pheny))-2-
thyl:3,8¢7,8-tetrahydro-benzo [4,5]thieno [2,3-b]pyridin-3-yl)-methanone
as a light brown oil. ES-MS m/e (%): 378 (M+ H+, 100). Example 33 15
AX3-Ojietopropetinacal BEA {24 etybld F-Ginydirb!Sid-phetghetrafd bithiemitrile
ofi2, 3 biybiskiRi4ryd xieidznic adidime il @5 SLRhdxb N0, (1.40 mmol)

6-gliayd %‘&5!1%81‘{9%_%@&5‘%&%ﬂ%ﬁ%‘a‘?%?&W@Q@Eeﬁ%’at%‘%ﬂm 8%
este %;o a stirred solution of(g.i%o_ ( Atlggmmo , _
R R BN T BRI X NG BB oty Lifetiis Tagecombined
adEEEio BB iRt YRS Hst oy oS bpe nelint e dde negrit et smtjo stittiation in
anthé: A Fomle(l 047 SryndyanOrahatioet, 3, hg mixtbsel wesehadte that AedCaton- (3,4-
72iBniBnsl henynaunEasdanle walesang eI BIS e UGS YR AHH 100).

acetate. The combined organic phases were dried over sodium sulfate
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ana ' eyiHepnate

carbonyl)-benzoib acid methyl ester as a brown solid. ES-MS m/e (%):

3052 poFRe b ISY AR el R iy SetsyRrdro-bensol]

7+tihybeo-Sibesclodinbict Siptiend ) 2u3etH qmpmidii 4 Dbt zeid weid dded Bl mg

e$EI4 mmol) of I-cydopropyl-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% CH;CN/H,0} afforded 18 mg (23 %) cyclopropyl-{(4-
(3,4-dichloro-phenyl)-2-methyl-5,6,7,8-tetrahydro-benzo{4,5] thieno [2,3-bIpyridin-3-
yi)]-methanone as a light brown solid. ES-MS m/e (%): 416 (M+ H, 100).

Example 31

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

To a stirred solution of 60 mg (0.22 mmal) (2-amino-5,6-dihydro-4H-
cyclopenta[b]thiophen-3-yI)-(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 in vacuo. Preparative
HPLC (30% CH;CN/H,0) afforded 17 mg (22 %} cyclopropyl-[4-(4-methoxy-phenyl)-2-



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 3o added 33 mg (0.26 mmol) of
I-butane-I,3-dione and one drop of sulfuric acid. The mixture
glvvg\é % %g%ﬁﬁ%gt)#red at 100C for 10 minutes in a microwave and Hiaf -+ 2005/013194
concentrated in vacua. Preparative HPLGg30% CH3CN/H20) afforded 22
mg (28 %) 4-
(3RGEIB I pitreda 5Ehgrdonsatai. Bl hiany dhd-ShveidperiiaiSithismms a light
[ZbSGMpwldIIEQ-M)}hﬁle%}: seid ety Bster as a lightbrown oil. ES-MS
m/e (%): 392 (M+ 35 H+, 100). WO 2006/063732 PCT/EP20051013194

-39 Example 34 Example 32

PRANEEAMRONYL aemg thyk2 x%%%%%no %@l@]‘ 0Q002,3-

[23 b]p in-4-y1)- ben20| 1% g;eth stér’a) 4
7-tetrahydro-benzo(blthioph QTS LRIV TE MBS Cid meth | 5 ester
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4%@@@&%@%@MKWSZ%EEMHQ® 7 8- tetrahydro benzo(4
Slthieno(2 3-bl pyridin-4-yl)- benzmgaad 1mﬁtgthyl ester 15 To a stirred

solution of 60 mg (0.19 mmol) 4 (2 8,6,7- -tetrahydro-benzolb]
15 thiopheneyiepropid)-heaenio asithpethydastes B2 Blacel ¥886/2,3-
added 32 mg (0.25 m E})r%'% £ o%izg&il bﬁt @%IO%?G %r?éjbgne F(})[% 3

of sulfuric add. The mixture was then stirre or Tb minutes in a

miﬂm@mwwmua@mom@ﬂmwﬁ%%@%@ acid
CH3EN/ERP) afforded 28 mg (37 %) 4-(3 20

cyclopropanecarbonyl-2-methyl-5,6,7,8-tetrahydro-benzo[4,5]thieno[2,3-b]
pyiidintitreg pdiaticoict 40 aldthyhestd) 452 dight pinkdbhdnite MS! mighy! ester
20 (%1406 MmbitywdOR)deEXAMBIE(327 mmol) cyciopen’canone, 46 mg (1 47 mmol)

s@f& MQE%Q%@{PB%@ émélht o B e“ ngro: (gH 18 Lg Efnan

le b | ester
T S shorrr e gzée%%mw e it Toe combined

orgamc phases were dried over sodium sulfate and concentrated in vacuo. Trituration in
ether afforded 0.53 g (98%) 4-(2-Amino-5,6~dihydro-4H-cyclopenta[b]thiophene-3-
25  carboriyl)-benzoic acid methyl ester as a brown solid. ES-MS m/e (%): 302 (M~+HT, 100).

b) 4-(3-Cyclopropanecarbonyl-2-methy!-6.7-dihydro-5H-cyclopental4,5]thieno[ 2.3-
bipyridin-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
30 added 33 mg (0.26 mmol) of I-cyclopropyl-butane-1,3-dione and one drop of sulfuric

acid. The mixture was then stirred at 100°C for 10 minutes in 2 microwave and then

concentrated in vacuo, Preparative HPLC (30% CH;CN/H,0) afforded 22 mg (28 %) 4-

(3-cyclopropanecarbonyl-2-methyl-6,7-dihydro-5H-cyclopenta[4,5]thienc[2,3-

blpyridin-4-yl)-benzoic acid methyl ester as a light brown oil. ES-MS m/e (%): 392 (M-
35 HT, 100).



methyl ester To a stirred solution of 0.30 g(1.47 mmol)
4-(2-cyano-acetyl)-benzoic acid methyl ester in 10 ml ethanol was added
0.17 ml (1.47 mmol) cycloheptanone, 46 mg (1.47 mmol) sulfur, and 0.13

W Ghd o dxupol) iorpholine. The mixture was heated at 40 C f 17%[;30;-}9,013]94
and then poured onto water and extracted three times with ethy( acetate.

The combined organic phases were drietbever sodium sulfate and
concentrated in vacuo. Trituration |n ether afforded 0.10 g (22%)
4-(2-amino-5,6,7,8- tetrahydro -4H- c éfb]thlophene-

230 (et 08 ﬁﬁg@% S

4-(3- Cyclopropanecarﬁ’ D“T%CE?‘? ARG -10-thia-1-aza-
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06 mmol) 4-(2-Amino-5,6,7,8-tetrahydro-4H-

10.(0.
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agetic stieiddvabiaddedilomey GQ&@IMUGQJ):)E&EO -acetyl)-benzoic acid methyl ester
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Example 35

4-(3-Cyclopropanecarbonyl-2-methyl-6,7,8,9-tetrahydro-5H-10-thia-1-aza-
benzo|a]azulen-4-yl}-benzoic acid methyl ester
25 a) 4-(2-Amino-5.6,7 8-tetrabydro-4H-cycloheptalblthiophene-3-carbonvl-benzoic acid
methyl ester

To a stirred solution of 0.30 g (1.47 mmol) 4-(2-cyano-acetyl)-benzoic acid methyl ester
in 10 ml ethanol was added 0.17 ml (1.47 mmol) cycloheptanone, 46 mg (1.47 mmol)
sulfur, and 0.13 mi {1.47 mmol) morpholine. The mixture was heated at 40 °C for 72 h

30 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-cycloheptalb]thiophene-
3-carbonyl)-benzoic acid methyl ester as an orange solid. ES-MS m/e (%): 330 (M+H™,
100).



25 To a stirred solution of 36 mg (0.11 mmol)
(2-amino-5,6,7,8-tetrahydro-4H-
cyclohepta[b]thiophen-3-yl)-(3,4-dichloro-phenyl)-methanone in 2

was added 18 mg (0.11 mmol) of
iwg)a/@l%&pgr%grﬁj butane-l,3-dione and one drop of sulfuric acid. R R
was then stirred at 100C for 10 minutes-iata-microwave and then
concentrated in vacuo. Preparative HPLC (30% CH3CN/H20) afforded 10
m@@i@@@pxonmecarbomb%methvl—é 7,8,9-tetrabydro-5H-10-thia-1-aza-

phalz de344 ehylRyheetiryl-6,7,8,9-tetrahydro-5H-10-thia
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concentrated in vacua. Flash chromatography (dichloromethane /
methanol 95:5) afforded 0.47 g (48 ¥srmydtciropyl-(2-methyl-4-

5 6, 7 1,7-diaza- I oren-3-yl)-methanone as a
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To a stirred solution of 36 mg (0.11 mmol) (2-amino-5,6,7,8~tetrahydro-4H-
cyclohepta[b]thiophen-3-y1)-(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 sulfaric
acid. The mixture was then stirred at 100°C for 10 minutes in a microwave and then
concentrated in vacuo. Preparative HPLC (30% CHaCIN/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. BS-MS m/e (%): 430 (M+ H™,
100).

Example 37
Cyclopropyl-(2-methyl-4-phenyl-9-thia-1,7-diaza-fluoren-3-yl)-methanone



To a stirred solution of 50 mg (0.15 mmol)
1-(2-methyl-4-phen)rl-5,6,7,8-tetrahydro-9- 25
thia-1,7-diaza-fluoren-3-yl)-ethanone (the preparation of which is
Hesslibsesig,example 23) in 5 ml dichloromethane was add% 0@/013194
(0.022 mmol) methyl chloroformate and 32 mg (0.022 mmol) potassium
carbonate. The mixture was stirred at RT4for |h and then poured onto
Water and extracted three tlmes with ethyI acetate The comblned organlc

crm@almmphy 30 (heptane / ethyl acetate 1 1) aﬁorded 33 mg (56%)
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Example 40 Example 38
clopr I-(6-methyl-4-piperidin-1-yl-2,3-dihydro-1H-8-thia-7-aza-cyclop
%I g}?@%},ﬁ'mg%% 1&bgdag- -6H-9-thia-1,7-diaza-fluorene- -7-carboxylic acid

2- Amrno 5,6-dihydro-4H-cyclopentaibtihiiophene-3-carbonitrile

To a stirred solution of 50 mg (0.15 mmol) 1-(2-methyl-4-phenyl-5,6,7,8-tetrahydro-9-

25  thia-1,7-diaza-fluoren- -3-yb)-ethanone (the preparation of which is described in example
23) in 5 ml dichloromethane was added 0.02 ml {0.022 mmol) methyl chloroformate and
32 mg (0.022 mmol) potassium carbonate. The mixture was stirred at RT for 1k 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

30 (heptane/ ethyl acetate 1:1) afforded 33 mg (56%) 3-Acetyl-2-methyl-4-phenyl-5,8-
dihydro-6F{-9-thia-1,7-diaza-fluorene-7-carboxylic acid methyl ester as a light yellow
solid. ES-MS m/e (%): 381 (M~ I, 100).

Example 39
Cyclopropyl-(2-methyl-4~phenyl-5,8-dihydro-6H-7-oxa-9-thia- 1-aza-fluoren-3-yi)-

35 methanone

a) (2-Amino-4,7-dihydro-5H-~thieno[2,3-clpvran-3-v1) -phenvl-methanone




To a stirred solution of 6.28 g (0.095 mol) malonitrile in 100 ml ethanol

was added 8.00 g (0.095 mol) cyclopentanone, 3.04 g (0.095 mol) sulfur,

and 8.29 nil (0.095 mol) morpholine. The mixture was heated at 80 C for
?@g/&%%n poured onto water and extracted three times with eth}g0

aceta &' combined organic phases were dried over 25 S R it

and concentrated in vacua. Flash chromatpgraphy (heptane / ethyl

acetate 3:1) afforded 4.89 g (31%)
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was heated under reflex for 30 minute and allowed to cool. The mixture
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over the nlght The mlxture Was poured onto water and extracted three

Aes 2 GRAFBCEEBE RIS dried over

Soﬂ!; r@tﬁ%@ﬁ%&%gn%?% 95' ﬂl\éﬁ%goﬂ &W@@q ﬁ%g{gxpoﬁ%as added 8.00 g

yl acetate 6 or ed

%fg%go%g (@'ﬂ‘?é’ﬁt?i“&’ﬁ?p 193 ﬁ 0. 095 mo sulfu/x) and 8.29 ml {0.095 mol)
ylizcaﬂhn@m&'mt-@mwa&heew ob8ta]&nAdemd hrpetineshonts arstar and
white saalithhdd HSMIEVE{PayeBbd (tcbinbihdphripaayiesélvere dried over

25 1-(GaeiulrgndzBIRRGRYRICR O 223k ] Py %ﬁ@f@ép%ﬂﬂ%epmne / ethyl acetate

3:1) afforded 4.89 g (31%) 2-amino-5,6-dihydro-4H-cyclopentalb]thiophene-3-

carbonitrile as a light brown solid. ES-MS m/e (%): 165 (M-+H", 100),

b) (4-Amino-6-methyl-2,3-dihydro-1H-8-thia-7-aza-cyclopentalajinden-5-y1)-
cyclopropyl-methanone

30 To a stirred solution 0f 0.30 g (1.83 mmmol} of 2-amino-5,6-dihydro-4H-cyclopentalb]
thiophene-3-carbonitrile in 6 ml toluene was added 0.30 g (2.14 mmol) I-¢yclopropyl-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.
35 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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a) N-(3-Benzoyl-5-bromo-thiophen-2-yl)-acetamide To a stirred solution of
1.00 g (4.92 mmol) of (2-amino-thiophen-3-yl)-phenyl 20 methanone (the
preparation of which is described in example 20) in 20 ml CH2C12 at O .

‘90 %&9 0.92 g (5.18 mmol) NBS (N-bromo succinimide) in on

portlon er 10 minutes, 4.65 ml (49.2 rnmol) of acetic anhy%jr:{g}éz%sé)ém“

ml (4.92 mmol) of Et3N and 0.30 g (2.45tnmol) of DMAP were added.

Stirring was continued at RT for 2 hours, the mixture was poured onto

WRRER BORE S RAMERA INROE o Wi T rad P aseibindlpsiEBrammiogephy
plassaned relgiiodiave: Badiur<ulfatesdith L oheeniiateehinyaa i Aftiedib- 171-8-
ChrQmAategrap %Eéﬂﬁp&ﬁﬁ%h@ﬁ?&%&&%@ﬁ%%&ﬁ?& (3% solid. BS-MS m/e

N-(3<b, o- thiophen-2-yl)-acetamide as a light brown solid.
%/3%?}2@( 326 (M+ H+, 100). b)

NetEBanzayybphenythionpendamyl)aogianiderA gtireed Sojulion flopentala)

0448 01;38 mab.ef N-(3-benzoyl-5-bromo-thiophen-2-71) 30

“acetamide in 20 ml toluene and 10 ml EtOH was degassed with argon.

Taakit:diphletiytpbiicphing). il ladiuit ¢Oj4Q:320 6 HAFRIIpHeI-§-
Eg&g.ﬂmg W;%%aqa &15@1@11991 ?%ﬁﬁg&%t?&@;ﬂgﬁpﬂ%ﬁﬂ%&f@wa‘a added 3.0
bé?gcis cooluﬁg (}Eﬁiﬁg%g rﬁrl) dkdfﬁrou u?ets @cﬁ%ce anzaf ll’ﬁe
?@Wﬁ%&ﬁ%ﬂéd%tﬁ%ﬂ%%ﬁ% éﬁ&%am éll“f@@é‘é The misxture was
cgmbmbdxmmgm’m plasesuretchderedmssarigodibyhasetdatclandombined organic
@éﬁ@éﬁdiﬁhé’(@@é&%o‘é\!&%@@ﬁf@ 63d 32RLTHERZN %é%%l% c‘lﬂ%xﬁﬁt?é}aphy

c at r e / eta ) af orded
Ejfg]be%g e%ﬁqﬁl ofg rencgé:y ﬁzfamcr& BISO%Y hltndliilm
_I_a,qg,_c?[ @gee 5] pnd anone as a white soli

13151@@‘513116:{%[1} WéMﬁféfhé@@ne 5Toa stlrred solutlon of 0.393 g (1.22
mmol) of N-(3-benzoyl-5-phenyl-thiophen-2-yl)- acetamide in 15 ml EtOH
was added 2.5 ml of ag. NaOH (4N}Yskhepkedlction mixture stirred at RT

for 1 hour, and t red gnfo a of NH4CI sat, and the
product was é)éé}c{%é% antlgi g%ﬁéf’%@e‘?%‘fé’%l QFH%?WB%‘&J’ If bﬁ?hﬁ”p%‘ﬁses
wererdresove)- §g%%%5%&ﬁ%@md in vacuo to yield 0.45 g
(98 %) of (2-amino-5-phenyl lo thiophen-3-yl)-phenyl-methanone as a light
brownstotid. seiS S @4 %4 38 @bl 14f oanidy-thiepkettsyd-phenyl-
Adiphemyidhivrelda-hie) otirmblyi-athancdenaansticrsy selien of58L, a0 .
e e e
RS A 2HEND S FR@ MRS WAL Wi ChfRaEe D Ao for 020
16 {ﬁiflﬁjgéglm) HIDMAP were added Stirring was continued at RT for 2 hours, the
mixture was poured onto water and extracted three times with CH,Cly. The combined
organic phases were dried over sodium sulfate and concentrated in vacuo. Flash
chromatography (heptane / CH,Cl; 1:1) afforded 0.85 g {53%) N-(3-benzoyl-5-bromo-
thiophen-2-yl)-acetamide as a light brown solid. ES-MS m/e {%): 324, 326 (M-+ HY, 100).

b) N-{3-Benrovl-5-phenvl-thiophen-2-v1)-acetamide

A stirred solution 0f 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) palladinm (0) (0.320 g, 0.27 mmol), pheny! boronic acid (0.154 g,
1.59 mmol) and 20 ml of an aqueous solution of Na,COj 1N 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. NaHCQs. The

combined organic phases were dried over sodium sulfate and concentrated in vacuo.
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microwave and then concentrated in vacuo. Preparative HPLC (30%
CH3CN/H20) afforded 19 mg (28
%)1 (6-methyl-2,4-diphenyl-thieno[2,3-b]pyridin-5-yl)-ethanone as a light
MS rule (%): 344 (M+ H+, 100). Example 42
Cyc ((jé)rg%%% Methyl-2,4-Biphenyl-thieno[2,3-b]pyridin-5- yglpr%g P2005f013194
To a stirred solution of 0.130 g (O. 465 mdh
iIng-5-phenyl-thiophen-3-yl)-phenyl- methanone in 7 ml acetic acid
e85 DA PP hSE o b 495 . ) aheP-
@MHhﬁlmhenTheflmﬁWmWagsm hgkstym&ﬂvabﬁd_&i&m 20e (%): 322
m(mmeﬁ*lmaanlcrowave and then concentrated in vacuo. Preparative
HPLC (30% 25 CH3CNIH20) afforded 29 mg (17 %)
cyglopropyl-(Gsmetbyl-ddsighenyl-thiena 13 3rLlpyLidin-5-yl)-methanone
as alight yellow powder. ES-MS m/e (%): 370 (M+ W, 100). 45 EP 1 828
19% SstTiadretuti@orhiing 8 G2 formellof Na( RBes &% 30 whrdiiopieis 2-y1)-
hydeegeide Gi-GhakybrGl=Cahad@alkyhi of 6 1Gdney choalkyheRedd$on mixture
ClaGaliyl PaCrhgloalifofed p%%r@wﬁal% qplionally éﬂ@ﬁ%&te‘% and gl

optlo all substltutfg z%er- I havjng 5 to 9ring atoms erein t
C

Sles HeNE SFE s éaa?‘o 88%3@@363%8 apes were dried over
Ciedivmagiaje o eonsealend i e teaisklity s (B & <l isutoma; phenyl-
anlie ) O-Ll-plitmlkyi:RahimNRab bpsionati s ussiitstad: (%): 280 (M+ HT,

. hetgrpcycloalkyl having 3 to 8 ring atoms, optionally substituted aryl, or

15

Y

25

optlonally substituted heteroaryl having 5 to 9 ring atoms, wherein the

cRnsisti geglf hglo C1-Cralkoxy,
C1-C7-haloalkyt, -haloalkoxy, CI-Cralkyisuifonyt, and -0O(0)C)-
CEC7 stilikydt @@uﬁéﬂ@ﬁiﬁi@@d% ﬁﬁiﬁe@;{%\ﬂ(ﬂn%@}i@@m@gepha@l&ﬁ) -phenyl-
EMMAEN Bﬁﬁiﬁh@@gﬁga%é §&@§&Ib¢l&§@é Anfe. ssoptionally sub éﬁétlﬁ%ddzgne

eteraary, il 0.9 ring.atoms, w ere .substijt electe

from %e gro%p%%%gs%ﬁﬁa ot% f}%a[%l cyan. € raﬁeﬁlﬁeg@%@uﬁf § inutes in a
CTE PO R L Eeepishizicd s e éﬁi&ﬂéﬁ\‘f’&ﬁ‘y‘ﬂ& (30% CHsCNszOJ
- CByeld LOTHRY N0 IRG-togitHieh anihtReyhthiefolm abipg Selentd)t &bmone as
theligtoup-cesisis s &R-Grrysiaaliyl Hietar@cycdoalkyl having 5 to 7 25
ring atoms, phenyl, pyridinyl, or pyrimidinyl which are optionally
substituted or by one or more halo  SYRRp1 (b Cralkylsuttonyl, C1-C7-alkyl,
C1-C7-haloalkyl, C1-C7-alkoxy, C1-C7-haloalkoxy,
and- c(@@mmﬁétmﬂlﬁé;%ﬁ@@hémmwehhemm:;@m&;dpone
P“?o o glﬁ?d@&%’ti%%’% B?BH\I glt .ti]ﬁeinItrocg?&%tgl%cgos%rlggrpylﬂ‘}g%ghen 3-yD)-phenyl-
methanone in 7 ml acetic acid was added 62 mg (0.491 mmol) of 1-cyclopropyl-butane-
1,3-dione and one drop of sulfuric acid. The mixture was then stirred at 110 °C for 20
minutes in & microwave and then concentrated in vacuo, Preparative HPLC (30%
CH3CN/H;0) 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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attached, form an heterocycloalkyl group having 3 to 8 ring atoms which is
optionally substituted by one or more 30 halo, C1-C7-alkyl, C1-Cralkoxy,
hydroxy, phenyl or dI(C1-C7)alkylamino; as well a pharmaceutically
acceptable salts thereof. 2. The con#dounds according to claim 1 having
the following general formulags: g RégRNORbd R2fla) 'R5E SN, RI

ciaims 45 wherein R1, R2, P4, P5, Ra and pb are as defined in claim 1. 3. The
compounds according to claim 1 having the following general formula Ib:

1. Comaoynes S PMUSAI 55 K /S N R' wherein R1, R2, R3, Ra and Rb are as
defined in claim 1. -46- EP 1 828 199 B1 4. The compounds according to
claim 1 having the foIIowingﬁeneraI fePmulgylc: 5R 5R2 R(IC)SNR
10 wherein R1, R2, R3 are as'defined in claim 1 and R5 is selected from
the group consisting of Cg-C Rerly[and” optimally substituted aryl or
heteroaryl having 5 to 9R|n afoms), whetein the substituents are selected
-from the group consisting of htio, cylino, i b?-alkyl, C1-C7-haloalkyl,
C1-C7 alkoxy, C1-C7-haloalkoxy, C1-C7-alkylsulfonyl, 15 or

wharsae (0)O-C1-C7-alkyl. 5. The Compounds of formula I according to claim 1,

wherein R1is C1-C7-alkyl; 20 R2 is C1-C7-alkyl, C1-C7-haloalkyl, or

mr@@@ym&kwm-wmm?y@mmwmm 3 to 8 ring atoms, aryl, or

e e T I A Sy

CORE 1012 SHESIGUCT ShabIRsy o] EQHM RGO UR GBRISRL BAALO.

FE L -l lepneyalt; Aukaualknserstibioniyl, ranog -6 yDs G Beadkeil substiunted ary, or

optionally substituted heteroaryl having 5 to 8 ring atoms, wherein the substituents are selected from fne group
conststing of hale, C(-Cralkoxy, Ci-Cy-heloalikyl, Cy-Co-hatoahoxy, C-Co-alkytsulionyl, and -C{O)O-
C-g'C'T’EEkyE,

R4 is hydrogen, ar Cq-Cw-alkyt; -

R5 ig hydrogen, hate, C,-C-alkyl, -NR2RE, opfionally substituted aryl, or optionally substituted hetsroaryi having
5 to & ring atoms, wherein the substitusnts are seieciad from the group consisting of halo, ovano, C-Cr-alkyl,
Cy-Chaioalkyl, Cs-C-alkoxy, Cy-C-hajoalkoxy, C;-Cr-alkylsuifonyl, or -C({O)O-C.-Co-alkyt, or B> together
with B4 may form a ring salected from the group consisting of Ge-Co~cycloalky!, heterocycioalkyl having 510 7
ring atoms, phenyl, pyridinyi, or pyrimidiny: which are optionally substituted or by one or more halo, cyanc,
C-Cr-alkyisulfionyl, Cy-Coalkyl, C,-Cr-haioalkyl, C(-Coalioxy, Cs-U-hatoalkoxy, and-GlO)O-Cy-Comalkyt;

&, R* are sach independently C,-Co-alkyl, or Fe and RP may, iogsther with the nitrogsn atom to which they are
attached, form an heterocyciozatkyl group having 3 to B ring atoms which is optionally substinned by one or more
halo, C-Cr-alikyl, C;-Co-alkoxy, hydroxy, phenyi or di{C+-Co)alkytaming; as well & pharmaceufically acospiable
salts thereof. -

2. The compounds according 1o claim 1 having the following general formuia e

wherein BT, B2, R4, RS, R and RP are as defined in claim 1.

3. The compounds according to claim 1 having the following general formuia Ik

{ib)

wherein R, R2, RE, K& and BY are &8s defined in claim 1.



R4 is hydrogen or C1-C7-alkyl; 25 R5 is hydrogen, halo, C1-C7-alkyl, or
aryl; or R5 together with R4 may form a ring selected from the group
consisting of C5-C7-cyoioalkyl, heterocycloalkyl having 5 to 7 ring atoms,
phenyl, pyridinyl, or pyrimidinyl whichyare optionally substituted or by one
or more halo, cyano, C1-C7#ikygsylfesph C1-C7-alkyl, C1-C7-haloalkyl,
C1-C7-alkoxy, C1-C7-haloalkoxy, and -C(O)O-Ct-C7-alkyl, 30 as well a
4. The REPPHME AT £EEe hEaIe RARY e AseF 26T ounds of formula |

according to claim 1, wherein R2 is C;-C7-alkyl. 7. Compounds of formula
| according to claim 6, wherein thaacorq:pounds are selected from the

5 group consisting of: 35
1-(2-Methyl-4-phenyl- 6 - di
yl)-ethanone,;
1-(2-Methyl-4- thlophen-2-yl-%

"’ ridin-3-yl)-ethanone;

wneteiraMethyl4- thigRhen: 2aul-5 Su/aSielialydie: benzoldslihiene2.3-bipylid.q

optIH’r\a%ry ):ﬁlmrh@ma heteroaryl having & to 9 ring atoms, wherein the substituents are selected from the
grogp- WWM@m@wqoh@m%)%hﬁétﬁWEﬁ)@w B-fotabrydrochbrictidSltFie Raf2y By,
d o -B{Haif3%M -ethanone; 40 1-(2-methyl-4-p
5. ThdiBRYbRENZRIARIRIBNAR S:RiRYTdineR-YI)-ethanone; 1-[4-(4-Meth
anesulfonyl phenyl)-2- methyl -6,7-di hydro-5
" ?ZT ta[4 5]th|eno[2 3-b pyrldln 3 -yl)-ethanone;
:Q‘s(z% 3@6& }ﬁ%‘/mg @E&ﬁ&% §etgl£\x,’ I al\wﬂés Yl)g ﬁthagn%neﬁlc reoptlon.aily
it B finr A e 4 SOHY R ror e G CRRIAAL B ﬂﬂwﬁmﬁa&&p
Borgh) @mam% -Cr-alkyt;
é‘HVI‘ 9-thia-|, 7-diaza-fluoren-3-yp-ethanone; 45
# g S?g%%ﬂ%y he I s pﬁényﬂ”@ B-dihydro-6H-9-thia-1,7-diaza-fluorene-7-car
or ler@rMMhﬂ;estmg @Rbed from ihe group consisting of C5-C-cycioalkyl, heterocycloatkyl
haVGEG tq\?lét‘h ?@S@Uﬁfﬂh@mﬂ%hl@m R jyNpri di o5t ?ﬂemmﬁ@w@fone of more halo,
‘f8rrﬁg?é‘yr SECHIAME S craiftior, merkaiiaegne -CO10-C.Cralky.
a0 iy acce reof.
7 ha oal Compounds of formula | according to claim 8,
8. Comnhevenﬂfﬂneneommdsztamssiaew fonttheygroup consisting of:

7 o JE”,] 3fA¥ Dichloro- henéé 2 metefll -6,7-dih éjro 5I—! cyclopenta
o T4 ?er?g[‘ﬁaé BIRYRRRSET AL PRROBRS efﬁéen%ﬁmedér‘ﬁnfeﬁf?ﬂﬁﬁ?ﬁsmmg of
I@Wm@thyhéﬂmm{ahﬁrb s2-cytiofartadli By BlroyeiapeRtadd& 1 thieno
Mﬁ %WMHWB*BE t éﬁ*ﬂé’%éﬁm@@@ SRl 8 & hgpricin-3-yli-ethanone;

7?@@?@2’}5% e bR T Ryidin-3-y

1
40 @Q@ﬂﬁ'ne g{gﬂe TBIMRR2k-bjpyridin-3-yl)-ethanone: _
(ﬂ-maﬂmhdbmmmem&-y&ﬂﬁxé TBtetrahydso-hannoidh@ihienal2 Sybipyrde:

p{@ny! ~thieno[2,3-bipyridin-5-ylj-ethanone;
i;é;%{%r ﬁ@m g R T C&i%’?%%ﬁgw B KE A dro-benzo|
45 Bihiene W@M%@(&)sﬁiﬁlthé 7B : 8281 DBy iB B Gstny: ester: and
2 @ @efﬁviﬂ&mwy[m@ﬂmébﬁmmphéﬁy&memethyl-6,7-dihydro-5H-cycIopent
6 Co h lnlenog 3-bj I‘Igl )Net - anon
"ﬁ)ff [loro- ngiet F—%— Eer?i?/ b%nko[ﬂat%a{‘hyeno[Z 3-b]pyridin-3-yl)-et

5 e Conhﬁﬁfﬁﬂe Jormula { according to claim 8, wherein the compounds are selected from the group consisting of:

enta[4,5]thieno[2,3-bjpyridin-3-
(ic}
ydrcRSH -cyclopenta[4,51thieno[2.3-bjpy

M-

1-[4-{3,4- Dichloro-phenyl)-2-methyi-8,7-dihydro-5H-cyciopental4, 5] thieno |2, 3-b] pyridin- 3-yI}-2,2, 2-trifluoro-

ethanone;

2.2,2- Trifluoro- 1-(2- methyl- 4- thiophen- 2- yi- §,7- dihydro- 5H- cyclopenta [4,5] thieno {2,3- b} pyridin- 3- yii-eth-
35 anane;

2,2,2-Trifluoro-1-(2-methyl-4-phenyi-8, 7-dihydro-8H-cyciopental4, 5)thieno[2, 3-b]pyridin-3-yl)-ethanone;

2,2,2-Trifluoro-1-(2-methyi-4-thiophen-2-yi-5,6,7 8-tetrahydro-benzol4, 5]thieno]2, 3-blpyridin-8-yii-athanong;

2,2,2-Trifiuoro-1-{4-(4-methoxy-phenyl)-2-methyl-5.8,7 8-tetrahydro-benzo 4, 5}thienc |2, 3-b]pyridin- 3-y!}-sth-
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5 .
2,2,2-Trifluoro-t-[4-(4-methanesulfonyl-phenyl)-2-methyl-6,7-dihydro-5H-cy
clopenta[4,5]thieno[2,3-b)pyridin- 3-yl)-ethanone; 2,2,2-Trifluoro-I
-(2,3,6-trimethyl-4-phenyl-thieno[2,3-jpyridin-5-yl)-ethanone;
2,2,2-Trifluoro-I-[4-(4-fluoro-plaengbs 3gigihyl-6,7-dihydro-5H-cyclopental4
5jthieno [2,3-b]pyridin-3-yl]-eth- anone; 10
o (Guentyb2netyLe Ldhvdio Stcidopenialt Sl
ﬁeé'ﬁ A YReth A5 P iencl2,3-blpyridic-3-y1)-eth-

é@m@ﬁbymfphaaymdm@mQ[awﬁmmyﬂdmssm@dathanamme
BL2-CHero-6- m@mymmwmm@n@m@bmyﬁdtmwgp@@L%nnﬁm@@m:dun-

nong;

PN ol I PR E M S AV S S A AE vtk R ey R

anenre; and
-12452Z @ﬂWPo‘ A éﬁﬁd?& ﬂﬁyﬁﬁé’ihyqu@ﬁ%‘[é}@%m@wMHQDWEEQBQ%f
i i ST g o cam

wberﬁm&%{&@ PoURGS pidaiRulad according to
c"iaﬁr@hm@' W@mmmﬂ)mmgwemme@tewﬁ@mfmeegmup consisting

of:
10 oSy dosparf(;%?fJ ?éaﬁﬁ(é%ﬁlto Cla'ﬁnenyTeé&? |ﬁy8r6 %’f—fc’iyclopentaw 5)thieno[2,3-
11. Corb}plyﬁﬂdchnfe%ﬁybﬁmairhﬂ@ﬁmﬁw 10, wherein the compounds are selected from the group consisting of:
(6 methyl- 4 henyl thleno[2 3-bjpyridin-5-yl)-methanone;

E gé g%jgﬂjg@ gﬁig@@é 39;%@*#4 f &6 SPPAEIGYERERS
I8 amﬁo EH-cyclopental4,5ithieno|2,3-blpyridin-3-yh-methanone:
Cyctopraipiyls aﬁ-imam@hy+52~ﬁmhyd%yiia&ﬂwérﬁ#ﬁédewibp@mtawﬂﬂmme[2
{@y%iﬁ ucl Wcm@[ﬁ%ﬁ%ﬂh’émemyi -6, 7-dihydro-5H-cyclopenta [4,5]thieno]2,3-blpyridin-3-
cé}g N RPN BRI LN LIRS R
[4:6¥hieno[2,3-bjpyridin-3- 25 methanone;
Cydteprullyir(Surtiorieroepénylamietryks:6: 7 Siethfdrostie rzdfdst-

AN [ blgyridin 3yl Fnydro-banzo ieng ricin
B e s Bt
[4 5FWBM®{&@@MEWHBM)]HWMWHaﬂIm®;aB(B thieno(2,3-bjpyridin-4-yl}-benzoic  acid

-~4El m(A;1 r'nzethoxly g)pgwgh > rr?)eth){i g n6 7,8-tetrahydro-benzo[4,5
cy i:a fhe énytm At éth-e 6’ ro-benzd ]t |eno 12.3-blpyridin-4-ylj-benzoic acid me-

4, (ﬁ@%}é@lﬁtpﬁe@aﬁmmwzamemw&jﬁd ydroaateyglopaatiald- Ktk
?éﬁ@lﬂi-#ﬁ} ridin-4- I) -benzoic acid methyl ester;

-‘é&% 6?665 AP BRI PSR 45 Ty s BT AR OB Rt O R RO
IQiRsthyDeRENEOIGA0Id: Nersten K. SstFerone;

Hﬁ:@pﬁl@mmmmﬂmybﬂmwﬁmmyh& #8124otiakydro-Blhdonthiadl-aza-b

é}ﬁ@ﬂr ﬁj@iﬁﬁw&éﬂ%@n—jg]@ e EtE e seap:cvclopentala] inden-5-yl}-methanone: and
§/°ki%§%bywﬁl”@42%?8?1‘1'&%”%%%”?” @fﬁfﬂ“@”?’% 9-tetrahydro-5H-10-thi

12. A pRcksddarRensata)aziienmoyhr BRIHuANANAIAE i optionally substituted aryl or heteroary!
hav@y/Elopropyb(2 cmethnd-teplre nybBithiacsdnediadssfluer®n-3-yi)-methanone;
Cyclopropyl-(2-methyl-4-phenyl-5,8-dihydro-6H-7-oxa-9-thia-l-aza-fluoren-

3-yl)-methanone; and R
R4 o

WA
R g~ TNH,

v

with a compound of formula V:



-
™

Cyclopropyl-(6-methyl-4-piperidin-1-yl-2,3-dihydro-iH-8-thia-7-aza-cyclope
nta[aj inden-5-yi)-methanone; and Cyclopropyl-(6-Methyl-2,4-d
iphenyl-thieno[2, 3-b)pyrid in-5-yl)-methanone. 45 12. A process for the
preparation of a compound of formulag wherein R3 is optionally
substituted aryl or heteroaryl ehavgpg1ed@9 ring atoms comprising the step
of reacting a compound of formula IV: R3 50 R0 RS S\ NH2 55 N with
a compound of formula V: _48_ EP & 828 199 Bi O 54R2.V 10 in order
to obtain the compound of formula I, Wwherein RI, R2, R3, R4, and R5
areas defined in claim 1, and if destrethz€onverting the compound of
formula | obtained into a pharmacgutically acceptable acid addition salt
thereof. 13. A process for the p&par&tion of a compound of formula la
comprising the step of reacting a compound of formula 75 VI with a
compound of formula VII: 20 R MeO R1 25 VII in order to obtain a
- .compound of formyla VIII: 30 R4 NH 3ERZ R{35S NRtVI 40 and
o b R e
compound of formula la, wherein R1, R2, R4, R5, Ra and Rb are as
13. A peRatha dd ha REpARIATT chmebifrdensipEermervesrtinignthiee cisap saritk o feformotalirmula
Y EBEIREE S B BHaYhaceutically acceptable acid addition salt thereof. 45
14. A process for the preparation of a compound of formula Ib according
to claim 3 comprising the step of reacting a

in ordar 1o obtain a compound of formuta VHE

Vi

and subsequently alkylating the compound of formuia VIl in order to obtain the compound of formula la, wherein
R, BE, R4, R, R2 and BP are as defined in claim 1;

and if desired, converting the compound of formula ta obtained into a pharmaceutically acceptable acid addition
salt thereof.

14. A process for the preparation of & compound of formula tb according to claim 3 comprising the step of reacting a
comgpourd of formuia Xk

R:i
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compound of formula XI: R3 50 O N S NHZ Ra 55 YI-49- EP 1 828 199
B1 with a compound of formula V: O 4R2 O R' 10V in order to obtain
the compound of formula Ib, wherein R1, R2, R3, Ra and Rb are as
defined in claim t: and if desired, coemgerting the compound of formula Ib
obtained into a pharmaceuticadly ascespiable acid addition salt thereof. 15
15. A process for the preparation of a compound of formula Ic according
withG qEN™ YEHPRing the step of: a) reacting a compound of formula X:
20 R3 O 25 Br S NHAc x 30 with a compound of formula XII: R5-B(OH)2
(XI1) 35 so as to obtain a compounddof formula XIlI: R3 40 O R5 S NH2
45 X.III b) and reacting the compo of formula Xl with a compound of
- formula V: R

Q
v

in order to obtain the compound of formula lb, wherein R, B2, B2, R2 and B are as defined in claim 1; and if desired,
converting the compound of formula ib obtained into a pharmaceutically acceptable acid addition salt thereof.

15. A process for the preparation of a compound of formula ic according to claim 4 comprising the step of:

a) reacting a compound of formuta X:

Ra
O
Br™ “Ng” “NHAC

X

with & compound of formula XIt:
R5-B(OH), (X
so as to obtain a compound of formula X1
R3
G

X

b and reacting the compound of formula Xt with & compound of formula V:
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15

16.

17,

18.

19.

50 O R2 55 O RV -50- EP 1 828 199 B1 in order to obtain thé compound
of formula ic, wherein Rr, R2, R3, are as defined in claim 1, R4 is H and

R5 is selected from the group consisting of C2-C7-alkenyl and optionally
substituted aryl or heteroaryl having 846 9 ring atoms, wherein the
substituents are selected frogp thgegrade¢onsisting of halo, cyano,
Cl-C7-aIkyI Cl C7-haloalkyl, C1-C7alkoxy, C1-C7-haloalkoxy,
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lepteriog e mndmgmnaenyooaeegfrmal phgrtdcedtitall Feclonbie distaosiing salt.
accordin to clalm 16, wherein the meqlcament is useful %n the conyol or

A meré?/%eﬁ‘ |on né‘ém hndi °'én§ﬂaéc'|é1")y OF Tf:c%rgig tSc> g..ﬁ’d)ﬁlsgl’a ers
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er, posttraumatlc
strobOkl: ag@n,@da Gl@wikg assoclated with cocaine and nlcotlne

psych05|s panic disorder, posttraumatic stress disorders or
ThegiaR 6 G-4PTEYIA AFQISRH HERy O e ERIMFH éo | $ G PeP BRI 2EEEThg to

The%gya%% Sg t(S:L%m% %&9&%5%&1%%%9 Qéé!:ﬁ‘%}ﬂn%&m%ﬂﬂ%@é%%f tﬂr%ss-gp Qspectany
of slHE@eﬁGB@ﬁG&H@r&Qﬁlﬁlﬁﬁglt&;éf\jhﬁbﬁﬁk: %m@@mﬂ{r&iwsﬁﬂlvﬂ’ﬁﬁaﬁe@@%ﬁ lty
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i i di raumatic stress
ey e eSS IBHT RAAE 69 S HREDfSt el EBehtRs
Sord rs, spasticity and skeletal muscle rigidity, spinal cord injury,
multiple sclerosis, amyotrophic lateral sclerosis, cerebral palsy, 20
neuropathic pain and craving associated with cocaine and nicotine,
psychosis, panic disorder, posttraumatic stress disorders or
gastro-intestinal disorders.



