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WD 2008/ 003452 PCT/ EP2007/ 005851 1 PYRAZCOLEALKANAM DE
SUBSTI TUTED THI OPHENES AS AMPA POTENTI ATORS The

w@r@smni4st nvention relates to heterocyclic der POBEPWOF)05851

to pharmaceutical conpositipns conprising these
conpounds and to their use in therapy, in particular
to their use for the 5 manufacture of a nmedi canent

f opvRAwLEARQNARTHE SURYTIEVEED THIDOPEENESS K6 MBI PETENTIATORS
di seases where an enhancenent of synaptic responses
medi ated by AMPA receptors is required. L-glutamate

The p{recsehnﬁ\égﬁlﬂﬁﬁ {eﬁﬁéﬁng{&?rgﬁféﬁé @Jrl%t}(/e%] 8y g%ﬁ%@émcgltc%ﬁposmons

ocat e rvous s
comp(igigshese cagnoradtadns i) tagisuse is thpraryi ipaparticrlel to thﬂr tgeefor the

manu%%ﬂuﬁ‘é 8f a%hedinRg Rl the QVea{mg 8?"&%v@ﬁ’ﬁo‘ﬁr off béﬁ}gﬁiétﬁé‘ d%@gses
hese processes are | nbal anced i n psychi at “and
Wherwrwpwn@at of $yaantia Ersponses anegiaiesh by AN A epceriprs dsfequitsd.

glutanmate are nediated through two receptor famlies,

t he nmet abot ropi c rotein coupled) receptors and the
L-olutpBAGL T Sl reost(qu@@.ﬂgﬂa 8% fplofy PRRClERERIver Sratpe deiiesranmaiize

central oreatow RiySerh ECAISY.Or IS glatafalee BRMNS sbérﬁncfamr roIdTﬁ‘dih@t donffol of
nse to extracel

ar . .
cogrilldh risba A FOL GO GRp Gise Meseren SRdTBeIased it Brehiais
and nserptmgmleﬁisorddm Ty preysivldgithbefieeis of glutdneatd asi riedidted through

eren eS an

two rg%ﬁé)r Pan}al{es atrAF hnéégébr%rlopcg% pg%telp ecog%]%t% rg(i,eg gmepnéotroplc
(ligandghigd niah | qhanrmn ieCémarst dhs ebmattopicefegetarsi arat espdrsinle for

(X e
mesffinS (P BRI R B ) SRl e Tosproees
glutaraqt@] rq;ggp‘wgq a;e(sgp@'atelddmy t@ree subclasses on the basus of molecular and
pharn%BlQ@ééA W%F&ﬁl:effadoeé?.@ hORER ¥ %él%&@éule a_gﬂﬁlsts which were

nportance of AMPA receptors in brain si ol 0g
origingliydigentified i gelpeively aartivate thers AMBA (sfa@vm) 3hmromﬁ9methyl 4-

isoxaZdR&-EBhigkIE det F VMDA N EN-niBBiyRb 'agﬁ/art@{e fé‘ﬁt{ I&?ﬁ‘é{et - eﬁ%oxyt-&

amno acid transm ssion in the and al so contri b
carboyygnetiy-Aagoprapenyinyeroliding)y The awpﬁ@arﬁe r@f| AMPA tgcepier eipybrain

physm&ms.s ViRY @8bgniked GA8 s VA sASwr BAf AMPA redptbriBAMITY the
s end there has been a romnnqnﬁgpre0|at|on of

i
majority, 8¥ (st Pxqtgton: aping; aqid, Kansmissingy iBrthe ané @At scoptribpigeto
synapfd/Phsticttg @h?lﬁg af rele iA anairib§tof pﬁis@éguﬁaﬂ ﬁ@bessﬁﬁ isGér ALRSMing
ressi,on

and gt TP S BEALES BRRRA e Rrecuibl of 1 upty of posiive
allosteivcrockithtdyy of ther AMPAtrecaptorfena sarfetye vivelinical inftattons 4cjuding

schizo?aﬂgé?lfahé?@%sgﬁag{%é&%he{n%trg'dggas%f around 900 am no aci ds.

anits consist of a |arge
extracellular N-term nal domain, an extracell ul ar

AMpA o r-Tatet stnn.isn&esenwda‘d%y #ougb.gﬁreggér%s?@r&ga ERR 1Y 4 ), each

domai ns deS|gnate t ransnenbr ane mal n
represehig Breteingsof fareund 90@@5%%@%& anbe jnsiyidyaksubnmits wBngsi of a

large Wréc@lﬂﬁrh@ferrﬂ%&lmo% 2R e&f?f&éeﬂt‘ﬂér llg@REP biMBing Eié %r'LsglutErlﬂgt@
% %&#m on |ntrace lular Cterm nal do
formeBy CTIaNS ARSI ST 4 i A S e B RSB R TR tree
transmérhbrpne Asaibns f MO M3 Pl iNME togatheawitts thahiecdhtrehtf Ib&y MR2N This is
ernate sligcing of .38 am no _.acid_en |ng _exons, .
then BighBh B g R r e Rt Bl A1y Bpgpl&p oot
contaigysbrcalisel flipilaad flop’ splice variants which differ in alternate slicing of 38 amino
acid encoding exons (differing by less than 10 amino acids) in the S2 extracellular
domain. Further heterogeneity of the AMPA receptors results from RNA editing, the most
significant being the Q/R site located in the pore region (M2) of the GIuR2 subunit. The R
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35 dommi n. Further heterogeneity of the AMPA receptors
results fromRNA editing, the nost significant being

wo besQ@Rssite | ocated in the pore region (M) PET/EP®07/005851
GI UR2 subunit. The R WD 20087 003452 2

[ EP200,7/ 005851 .. var.i ant i an
varigf, WiTEK SO bRl ke SREbuBun 87 BRPRLLS Prprise, is
charadtarisect ey sigaificintlyseduiddi Gzlrrmmyparmdablm o‘ﬁlfmihtemR/G editing site is

ocaR FRE8? b, ob i Rt i el 1 R @pitng an

accelevationex thdkihetivg aimecoveydtatn desensitisatidrhe Ki net| cs of
recovery from desensitisation. 5 The kinetics of
desensitisation and deactivation are inportant

The kinstids ofnddsepsitigetiotiadd defactivation Ak@hp@mlpfmctlbdmtpropemes of the

AMP?«ZE%%%LO@HF@ ca%ﬁlé tergagrﬁlwgur at g@@ thgysy%gptlc response to
glutatiesensTtie paddessesod déeaﬁn{itliseabm Oithdéadmeatﬁ‘d?d Ubratbédrrb_y!ulated by
AM %MEQ?QSE/S %lg\frﬂ glﬁng etélb\éﬁt?@atgrsst quén ergp%&o r%tt e agorlnstdbmdlng
site, iyaff |]bﬂ1@arm:e awalre.t BindiPighdi mgeed)agd:msi&ﬁddua@dmoatornﬁe@brm ehlanges in
conformati on cnanges I n rece cl ate
the (Gcept °§a"1‘%sﬁ§'ageﬁd)’@ﬁ aétéflgn?r‘f’}%a‘!%%HS' WEechPéﬁFﬂ%Pr?’Meﬂ“ re are
contifti&d efﬂ@rﬂi lewwélcﬁp‘ ar@gs shdt@pdaﬂ@dngpa@@ug&sé tpabperties ?Td which will
eclitTliCa ro i es. an CcN W .
naveyiRe@peiis EpEndd o7 B RPN S1A Wl \EERt TS cieodliers qgsociated
with vxﬁhmmehyd @futﬁh&eegus @lrg:ahemﬁg asHesé a:bﬁdlgom td&lu@emg@r@tw@u memory
IQ a eeconltlonsmc
impaflibhf AREue e Mar o sP g0 T RaTteash, JRREREPh oo Qe coonitve

defedtar hémﬁﬂbds WktS epsyehodis; P aREstionn defisiy CHISSHdSs  arelgrttehtich  deficit
associ ated Wi th psychosis, attention deficit

hypeachwfyoé§ "R attention deficit hyperactivity
di sorder. A variety of structural cI asses of conpounds

ch act s AMPA rece | at
A Vel SR hah e o fortRds A ol HAED Sy SUBA receptor
modflatof2¢s88 . qrynahrea:eévtt Opigieh éWPhafntdcofogs TROGS, 6 Bem far & recent
calle nzam de conpound

revietglgier}gét%na & there Aarg; tl'@t sgl-ca etﬁ ﬁ%%fzﬂécfemco%unds related to
aniratétam (se2002, Ar30,et 130751- Pa8bmacdl Exp. benez ptam0adizaz i10®5-1085), the

benza%gﬂ\{aaztlr%ggnv ies s%wdsf%sl %9‘%8(92(35«9 %n ﬁriorttg,t El %’ﬂed:.| é\ﬁee(rjn 1998, 41,
2’946t2%9y lapd glpey b&u}lﬁmpgamlﬂxaad%eoua?awiss (S%e% Esoms@in&f; @&l.nJ Med.
ot her,.
C”e’El %@9 a¢ ‘):{%A“Qf%g %8&%%‘83? 8%@5"’\/%‘3%}?%@‘%%'8@?3 Ygs disclosed
in |nt$\gbeg%ué?q(%rglf‘m@mgné\wmhoomn@m Maah\a?mow@m 6amttich detail
i C ous, hetero
"a”°E%Hﬁ‘&ﬁ?ﬁ%&"%§°'ﬁ%‘i"ﬂ5’$€§d‘lﬂﬁq Pk @;Y@ agpitamAle é“‘ﬁ%’%ﬁ?rét &ognpounds
in eaCloopibeselslasset edibit \airyihddsgreas assasntiation o thevaviPAgeeptor.
degrees of potentiation of the AMPA receptor. 30

Sust ai ned AMPA receptor activation, however, is also
Sustaissd A tbospton astvation Ssovasver, 0 Ak assbcigeawithssertures drd other

ef f ect | nyest u 0Q,
procGMBELP SRR, edhana K, R ol iRt GEZgBRCR: 705777
ConslequértlyrthéddRantareephosd fop durttadr @\P Aviné cdptdranedudators which have an
optimal separation between beneficial therapeutic effects and unwanted neurotoxic

effects.
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opti mal separati on between beneficial therapeutic

ef fects and unwanted neurotoxic effects. 35 WO
wWQe@80@ASAN52 3 PCT/ EP2007/ 005851 US 2004/ 1716031/BP2007/005851

di scl oses heterocyclic conpdunds indicated to be

ot ej i pase . inhibitors useful for.the treatnent, of .
Us BT 1808 AR cisBe iSies b cSarests s Bind & bEauote Kinase
inhibﬁsrfs%u%{eﬂ}l f&itﬁﬁhémdhﬂﬁﬁﬂycﬂmwuianﬁafeicﬁﬂm azveal_zmas/%m1_02 ﬁiscloses
usef.u or t treat nent .0 I seases ssoci at th,
certaly BoRNenP AATEY GRTPARNISRABRIEEIR POBeH 08 B Afpagnent of diseases
assodiatesdl MSSATB&?m?ﬁg Eertzkzﬂn_@pimQMohasmhm%m&szi discloses further
. (0] un useful ,as anti-tunor. agents ne of t Se
thionRRF [R3e SHETPaIcls SoBOLI BRI, SR Toradtis Nore of these
publichtfisHte A6 ddhOBALS kel fErstehirédtmiest ofliptd@atien \bi &¥sgchiatric
. an enhancenent of syngptic responses nedi at %d‘ﬁé AMPA .
diseq885 H1E5F &n NaPERIPHcY SVaEPaTeRPers merigier Py AMPA receptors is

requibé@sent invention relates to a heterocyclic derivative
according to formulal R(CH2) R "' NpRs R2R3 S
R6 forrmula | 15 wherein Rl is Cl4al kyl or CN, said

In a Gtdaddprkt BRI présomt inodiohyremitdistd bUHedstovydiib derivative according to
.hal ogens; R2 is Cl4al kyl, Cl4al kyl oxy, or Cl_5acyl,

formulgilg " c14al kyl being optional |y substituted with a
substituent selected from OH Cl4al kyl oxy and NR7R8 or
R2 together with R3 forms a 5 to 7 membered

unsat ur at eglcar clichypg optional |y Ronprising a
N. 20 R3 is H methyl opt| | ituted with
hydr oxy or 1-3 ens or t oget ith R2 forns

a 5 to 7 nenbered unsat urate@ carbogcycl | kng
optionally cefprising®a N R4 is hydr thyl, CO2H or
CONROR10; R5 and R6 are independently H, Cl4al kyl or
C3_8cycl oal kyl or R5 together with R6 fterns a 5 or 6
menber ed unsat urated carbocyclic ring tionally

conprising a heteroat onfpgmuldd noi ety selected fromO
and NR'; R7 and R8 are independently H, C1.6alkyl or

Wher@@_Scycl oal kyl, said Cl_6al kyl being optionally

R isSiRakiitditond seid O, AUl Beidig oftichaly Kitsatife®witd 13 halogens;

, . halogens; or R7 and RS toge_ther with the N , )

R? is Cj4alkyl, Cqsalkyloxy, or Ci.sacyl, 8aid C;4alkyl being optionally substituted with a
substituent selected from OH, C,4alkyloxy and NR'R® or R? together with R® forms a 5
to 7 membered unsaturated carbocyclic ring optionally comprising a N.

R® is H or methyl optionally substituted with hydroxy or 1-3 halogens or R? together with
R? forms a 5 to 7 membered unsaturated carbocyclic ring optionally comprising a N

R* is hydroxymethyl, CO,H or CONR°R"®;

R® and R® are independently H, Cyalkyl or Csscycloalkyl or R® together with R® forms a 5
or 6 membered unsaturated carbocyclic ring optionally comprising a heteroatomic
moiety selected from O and NR'*;

R’ and R® are independently H, C,alkyl or Cascycloalkyl, said Cy.ealky! being optionally
substituted with hydroxy, C,4 alkyloxy or 1-3 halogens; or R” and R®together with the N
to which they are bonded form a 3-6 membered saturated heterocyclic ring;

R° is H or Ci.alkyl optionally substituted with 1-3 groups selected from hydroxy, Ci.s
alkyloxy, NR'™R", CONR™R'" and Y, wherein Y is a 5-6 membered heteroaryl
comprising 1-2 heteroatoms selected from O, N and S, or wherein Y is Cagcycloalkyl
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to which they are bonded forma 3-6 nenbered saturated
heterocyclic ring; RO is H or Cl4al kyl optionally
wGeaesnoust ed with 1-3 groups sel ected from hydPOKREP2007/005851
Cl1 6 30 al kyl oxy, NR12R13; R14R15 and Y, wherein Y
IS a 5-6 nenbered heteroaryl rising 1-
oBkarGHy SOTRES8% ek b A TR TTORfiSeplested fofy 8, § 50y ang NR™. Y
bgﬁ?%}iéhéﬂﬁ}'éﬁﬂﬁbtntﬁ‘@dzﬁmh@&Mtu@n{%@élﬂé@‘f}EhﬂO%Sml CH,OH and
g& conprising 1-2 heteroatom c noieties
Bcﬁed from 0, S, S and NR16, y being optionally

o?Rb%td: aﬁfcﬁ@bc"(_\fzbﬁmbn&@ %th‘é!érbélt%ﬁﬁcﬁm%@t)eﬁl&ﬂed frofm O, S and NR'®;

CH2NR17R18; or
O IR SHPRGIPSL IR InG Th p Y B o HOBISibfauTy 3 56 membered

sﬁﬁ*a@@& ﬁgtefdcﬁﬂﬂcpmngsoéﬂ‘tﬁ'lah?éémpnﬁn@fa feRBtbntd Pndisty dlelted from
t e o which they are bonded forma 5-6
Orﬁ‘r?d%‘?ed sat urat ed heterocyclic ring optionally

R i§ th@thglgm% RER6IR BB WhePReIsYméemleR™ aflist be (fJMéIk)ﬂl&ﬁ
or methyl with the proviso that

when
R@ﬁét%’(ogmr Wit ”’t?e whigh they agegboreigd ﬁ@rmo@ét%évembefed
sé‘YhHFeci h@te%c%@hd"hh&ﬁ didMly @bMpRaAG achdterotomi® nfviety selected from
nber satura ed heterocyclic ring optionally
'RSI ng a heteroatom c noiety selected from O and
Rﬂ@lﬁ]@r % is Hor nmethyl; R12 is H or Cl-4al kyl or R12
and R13 09 get her WltJ'] t he N to which they are bond
Zig b‘Wﬁ Gr8lkgl orftiveed &) teaetherwiythedy &w@ye?{hqy 3¢ ﬁgnded form a 5-6

n%ﬂe%@'sbbﬁré’t@@ﬂ{été‘oeﬁch@ ﬂi@‘ %bﬁ@{aﬂync%rﬂ’ﬁi’lbﬁb)’a he®eroatomic moiety

selected fromO 4al kyl ,
S@@QﬂQﬁomosﬁz‘Rﬂ(ﬁ‘%r, R13 and R12 toget her vvlth the N to

R™ .*é\m @145@9?’0@2!?20 &0§t§|¢ﬂ° bORM shPRE tag%mmrm hatNIEANRIdh they are

het'erocyclic’ring op ional Iy conprising
berdesy fastoai @Gnmewr%saw@tedfwﬂﬁoeychs e ORfi@RSly FEOMRrising 2

ha@%a%rﬁlc'rﬁ‘g !g%%ﬂf:&td fYorﬁ'(PrS &g dRikyl ;20 R20 is

1 msi-4 wth the prowsothat when Rl is
R @§afmd%‘§fﬁeﬁ§¥ HartG-+/8Ylf orms a 6 nenber ed

R20 g@saglklyq%h@d carbocyclic ring and R5 together with R6
6 menbered unsaturated carbocyclic ring, R4
misdghnot be CONH2 25 or a pharmaceutically acceptable

wnth?ﬁ’hl brofiso #dt WHe R'NSEEQIR? 16 &hbﬁ\ﬁ/ﬁﬁ Rifdimaldey h-enﬁﬁarétﬁ@rﬁ’saturated

herein, rep presents a branghed or unbr anched al k

carbgeysiip MnBaAichE” fogstherr With Ratfafms aph ApgImRaredunsg ted carbocycii

ring, F'VHARoBEC yl, ethyl, isopropyl, tertiary butyl
‘and neopentyl Simlarl i\{at he term C14 al kyl, as used

or a papiEIacetiGall aserntabl spk anzaiwate diereof.

The term C, alkyl, as used herein, represents a branched or unbranched alkyl group
having 1-6 carbon atoms. Examples of such groups are methyl, ethyl, isopropyl, tertiary
butyl and neopentyl Similarly the term C,_4 alkyl, as used herein, represents a branched or

unbranched alkyl group having 1-4 carbon atoms.

The term Css cycloalkyl, as used herein, represents a branched or unbranched cyclic alkyl
group having 3-8 carbon atoms. Examples of such groups are cyclopropyl, cyclopentyl

and 2-methylcyclohexyl.
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30 unbranched al kyl group having 1-4 carbon atons. The
term C3_8 cycl oal kyl, as used herein, represents a
whe@sobse or  unbr anched cyclic alkyl group harCTgPR08005851
carbon atons. Exanples of sich groups are cycl opropyl,
cycl gpentyl and 2-net hyl cycl ohexyl. 35 WD 200?/ 003%‘53
The S2rPCeh £pbony. R E8R0 Peen, trepiesents g Branghgdpr ugtranshed alkyloxy

group ER&Vi 1V§Fﬂ'a$§cﬁﬂta$orﬁs br ERQr‘HS@soéf @G&H @ﬂ@ufr%d afd K'Nétﬁ%)lvy ethoxy
group havin car bon atons. such

iSOPT@PﬁOWWGXW%w& HSHRIOXY.- | @@F%ﬂy”@x%"ﬁ‘n@w é"iyf%yy a8 ised” herein,
reprt%‘é il DXdancidTd @HbrandhBE alikgloRy gﬂcu‘b Vi 4 Yarbah atshsl
erein, represents a branched or unbranched al kyl oxy
gr oup havi ng 1-4 carbon atonms. 5 The term C3_6

The f¥R @ é%ioQPky/lox?SaéJt?f@éﬁ ﬁ@éiﬁ' Fbpréﬁhis% ®rdrichad loF aRBfRRBhed cyclic
or unbranched cyclic alkyl rou aving 3-6 carbon

alkylexyarouphaxingl &§ roauaemy: o@@n PR Ogﬁwbs%ﬁa?/ [af Y clopropyloxy,
cycldb\éﬁ yﬂﬁ?mami Oéﬁfné’kﬂ)ﬂcy?ddﬁ%hﬂbﬂﬁy‘:' apaRHy! ey - tefhNc), Qréy)éloalkyloxy

| Oxy represents a branche
repr&ﬁﬁlﬁaﬁwbﬂ@é@lh%'&/@ﬂ ur@r%nqbyﬁ SXsliclinxy 1gEQUmbaving4 éaﬁaﬂm atoms.
atons. 10 The term Cl1_5 acyl, as used herein,
represents an acyl group der| ved froma car box lic
The tRrMdCha@¢yhoasl UseE BEIRIh TAPISRSNts RifleaGit @rouR 6%rp/eéaffpm a carboxylic
acid ﬁgﬂﬂg cégbm Qfoﬂ%arﬁ%naéé}’f‘%r%np X8y cQﬁlpn?é' §'ﬁ9&%@arbon which may be

sat ur at nsat ur at ed. Exaipl es of such

brangfresi, pglhrzmghgd,e satugatag | or wnrsetyrptedpr @am@&gs ofpp@gbggwps include
form@?gcéﬂ‘/llvﬁnlgﬁé{h?)il Aﬂrﬁﬂeﬁc{}géh@ Blaiyi h‘\l@o fnt&ﬁldgﬁfmhtﬂlrﬁth@ '&ieﬂiﬁmon of Cs.

ups derived from di carboxylic
5acyaereoarowwwemfmrmdIgarbyxyhcm@isﬂlée ReMaEMERERY!- as used

herein, represents a fluorine, chlorine, brom ne or

i odine. Exanples of 5 to 7 nenbered unsaturated
The teamiwiageni @s wsattfzeraip: represents & Bugsines Firgring. Rromipe b RS-

by R2 together with R3 include cycl opentenyl ene,

cycl ohexenyl ene, phenyl ene and pyridinylene .
Exaraiasnsf &stoo neembergd rstsplaratad wagacelist ingscentionalic Femeprising a N

2 TR tphenylene and

o B A Y R R TP e s R BT S B Teh € hene
pyrldlnwﬂn@de 25 cycl ohexenyl ene and

1- met hyl - , 5, 6-tetrahydropyridinyl ene. Exanples of 3

to 5 merrbered saturated heterocyclic rings forned by
Exarmgleard Rtg & mpsmbrsed ugsetiratpd Gareecyglicn rings wrtienally H‘é?y“P”S'ng a
hete a?or#ier}q&g%y' %é&gﬁ fr%?r?b QhH‘Q\IF@‘m%rFPrYéJ BiI'F@' fa§ethdPwith R® include

l'es o nber ed eteroaré conprising 1 or
CY°'®%@@)€!¢"@%@%"§%N@6E%§ GrtetsanvgropyRdianiens i ncl ude
furanyl, thienyl, thiazolyl and pyridinyl. Exarrpl es of

C3 8c cI oal kyl conprising a heteroaton c noie |¥7 8
Exargple g@}/ 8do Hrmambered, satumategirpterocyclic rings formed by R” and R” together

with the nitrogen to which they are bonded include azetidine and pyrrolidine.

Examples of 5 or 6 membered heteroaryl comprising 1 or 2 heteroatoms selected from O,

N and S include furanyl, thienyl, thiazolyl and pyridinyl.

Examples of Csscycloalkyl comprising a heteroatomic moiety selected from O, S, SO; and
NR', wherein R'® has the previously defined meaning, include azetidinyl, pyrrolidinyl,

piperidinyl and homopiperidiny!.
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NR16, wherein RL6 has the previously defined neaning,

i ncl ude azetidinyl, pyrrolidinyl, 35 piperidinyl and
whoeomspozast i di nyl . WO 2008/ 003452 6 PCT/ EP2007/POB8ED07/005851

Exanpl es of 5 or 6 nmenbered “saturated heterocyclic

rings optionally conprisin het er oat om c_noi et .
EX&"@%’P%(R“ ey gn‘f‘é%gﬁ@%ﬁa@ratg% OBXP"%'%ﬁdoﬁﬂ?aﬁy ycomp”s'ng a

hetefdéﬂﬁﬁrbf?ﬁoré\t‘ytéeléohﬁi fr&htd) GHANRY, Vdﬂfn@ﬂ ByhRY ard R%w@dﬂfér with the
i ncl ude %/I‘I‘O|Idl ne, Bel‘ldl ne. and r@erazm

nitrogg o ety they avp berdesrihelids PTeliinsepietride arc Plirazine.
heterocyclic rings optionally conprising a
het eroat omi ¢ _noi ety selected fromO aC(dy NR19, formed -
Similggly rramalgs oREPr BogRMREred Fatyratadenetefiofydg ERIE GPURNATH comprising
a hefe?@éforﬁfc%@i@@%%‘fbdtélﬂr&ﬂ@ Bié INR'? dbiead ) R@rdndl R& t@jether with the

pi perazi ne. I n one embodiment RL i s _isop roa/
nitroget to velvigh the yre bendegringluds pyrerliging: Riperiding agd piperazine.

10 enbodi nent RL is trifluoromethyl. In another

enbodi nment is nmeth optionally substituted with
In omwemﬁraﬁ ispPERy !, gqrt'armrbum Chive Filuprorretayd s Tuithee
embg&]ﬁ,emgv;sq,t,ﬁjoyorqgwlned meani ngs. In a further

nbodi ment I's hydroxynmethyl or CH2ZNR7R8. 15 In a
further enbodl ment R2 together with R3 forma

In a% gh%emérﬁ Re r&rﬁe%ﬁ%ﬁ%%sﬁﬂu?ed \R/itl’ﬂgydrbﬂ/ @%Ihﬁbxy or

I men ereln have
NRYRY, s esirs Ry aeréﬂ have treoorﬁ\eatrﬁ'hggfqurrneamtgﬁer'n @erB'Eﬁrnent

embfRImBRCRTR ERYALERFAASAINKIRY or Claalkyl. In
ther enbodi nent R5 and are i ndependently H,
rret hyI or ethyl. In a further enbodi mrent R5 toget her
In a HirthBr ERLERHMBhERDtogBtheF with R TRAT £ dydisHebHYIEREEr cycloheptenylene
carbocyclic ring optionally 25 conmprising an O In
rng.anot her enbodi nent R7 and R8 are independently H,
Cl. 4al kyl or C3_6cycl oal kyl. I n anot her enbodi nrent RO

is Hor Cldal kyl optiqgnally substitut wi t h hydr
In anothes gmbpdiment Ré@s GBNQ%R%RT%G"% 8% ané R%‘i*zavsrtae R&ey'qﬁlagfé’efmed
meahif§s. Previ ously defined neanings. In a further
odiment R9 is Cl.4al kyl optionally substituted with
Y, wherein Y is C4_6cycloal kyl conprising 1-2

In arfb@ﬁé? RPoRIM Nt ‘P‘\‘g'aﬁH Ir@Sré ﬁfd%ﬁéﬁ&rﬁl?%r(b&ﬁﬁiyﬂ\'m@ further

wher ei n, R16 has the previous nmeani ng.

embegimentR’ emﬂ;Bdarﬁelntiemen%v e @P%/r@!tg!aff%ﬂl In @ further 8Ptbﬁev“ent R®

toge@EP Rk RRRSmTA S & r HnimbEb A VihsatWiatetDEFbOY3HOAng optronally
PCT/ EP2007/ 005851 In another enbodi ment "'R11 is or

compisingan Or n anot her enbodinent is a heterocyclic
derivative selected from

In another embodiment R” and R® are independently H, Cq_salkyl or Csscycloalkyl.

In another embodiment R® is H or C;4alkyl optionally substituted with hydroxy, C.alkyloxy
or NR'R"™, wherein R'? and R'® have the previously defined meanings. In a further
embodiment R? is C,alkyl optionally substituted with Y, wherein Y is C,scycloalkyl
comprising 1-2 heteroatomic moieties selected from O and NR'®, wherein R has the

previously defined meaning.

In another embodiment R'® is H or Cq4alkyl. In a further embodiment R'® is H or methyl.
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2-[2-(3-Trifluoronethyl-4,5,6,7-tetrahydroi ndazol - 1-yl
)-acetylam no]-4,5,6,7-tetrahydro- 5

wenzopdaFi hi ophene- 3- car boxyljc acid PCT/EP2007/005851
(3- hydr oxy- propyl ) -am de; 7

2- Trifl th 5, 6, 7-tetrahydroi ndazol - 1-yl
In awt&sﬁoam% 4|sg-ngr %etpg{ r ahydr o-

benzo[ b] t hi ophene- 3- car boxyl i c acid
2- met hanesul f onyl am no- e

In angthes epogiment iif %fWF"CAA%xB‘)"F ?eé?"?%gfﬂ'i“m ndazol -

2-[2- yTﬁfn@G&ﬁathﬂm 587 tfétr%hﬁirzma@zmam)dé&tylammo]-4 5,6 7-tetrahydro-
enzo[ b] t hiop hene- 3- car boxyl i ¢ ac

benzg[pétmoehﬁne\;sggagmxw@ acj(3-hydroxy- propyl) -amide;
2-[2- ?3 fr@‘nb%rﬁéthylgci 5ol oERkRydrdbmdaiol-diynysiedji annoph & 6.7 Yt)anyero-

d 7-tetrah drothlenol23
benzgﬁbﬂ,tppgherp éﬁ?[ﬁ%&'fﬁ %C‘éd 2-methanesulfonylamino-ethyl)-amide;

2-[2- -fra‘nbfbrﬁéthw@%mféﬂ*ahydron%d&idl-ﬁ Lw)Oécsa@;ﬂérIaWopxwatetﬂahybro-

| am_no] 6, 7-tetrahy

t
benZB LB phe SR RHICR G A HiEm de:

2-(2- ?3 ft@fyggctsrgﬁ]tﬂglgmmhfwﬂohd§z&éf1 iyiaeetamics s b rnetaRdrdthieno[2,3-
C]PYF?@ %Waﬂb%zo[ b] t hi ophene- 3- car boxami de;

2- [z-TZr-ét%ylEaAﬂr(ohéfb{ﬂ@msfu&bmémw;?yrézbl ﬁlnyHc@fWérﬁMbP%V 5&Z0tetrhhydro-

acetyl am no}-4 6, 7-tetrahydro-
benzp B@PB?@%?&BM@mﬁ%ar boxani de and

2-(2- @r E%‘r&fy‘rﬁéwly Wﬁuﬁbor@n@tﬂ@b?ﬁk@m -Poseetdiibeys, 8201 1

ace{b{f amno trayro
tetrawﬁczteﬁ[rﬁp higphenfs3-satoxamideni de 20

2-{2- [& §1aﬂwgiﬁéﬂ/\?l;h%hﬂu&oﬁxngﬂaXﬁa(zBﬂ B a8ty RRAiASLA B l6)7-Rtrbhydro-
uor onet
bem?l"ﬁﬁ@@h%@ﬁ aﬁﬁftﬁ’xém(?}/eﬁ’tdet r ahydr obenzo[ b] t hi ophene- 3- ca
2-2- (:JO@?HBUMQ; dlﬁ{etlﬂllé?hlﬂbﬁﬁﬁ‘@‘ﬂy\'é%a h%l)%@%rﬁhb}% 5@, 1-teBahydro-
sol vat e” t her eof eterocyclic derivatives of the
bemﬁi"l‘ﬁ@ﬁh“%@@ﬁfh%ﬁm&lee prepared by methods wel| known
N-(2-%§dﬂosayéth§ﬂ) Qfl\i (&f((n%tlgﬁélhﬁoﬁhaﬁy CﬁM(Mrﬂu&%@netﬁﬂ)" 18p3Fa2bP1-
ani c em stry' 4th Edition,
yl)acgf@mww ’é§ 7ah¢5a@61ﬁ§berr§e&hlhhg>p§9mﬁ ﬁéaam%@u%nces it may
or a ParmBES@RAR ¥cRPHbRY s#es JoRhtetherdpr Ot ect sensitive or
reactive groups on any of the nol ecules concerned.
This is achi eved by nmeans of conventional protecting

The ﬂét@#éll\%fcllcsd&lbatﬁ/%sto'f' AREpredERGHIEPAEN bFt Prepbrddr @th@ﬂéﬂ weII known
Witts. Protective Groups in Oganic

in thenart 39 ergapicoRnemishn WPeey funexasapie, 17 9darenThe dvéncéa Organic

CherRisBe8" IEdRioB! QBRS @II& and isumal | Duhﬁ‘@%‘?ﬁtﬁeﬁ& s@quences it may be
conveni ent subsequent stage. using methods wel |

necepsary RRA/QF desirable @;ﬂwﬁégwsawe ﬁéf%arca&%/erws @@rweﬂf fhgmolecules

conc€fnebiherhieReadiieVedr Biimeand bf EotveRForRE P ﬂﬂ@éti‘ng Resupsasuch as those
outlined in Schenes 1-6 bel ow. 35 WD 2008/00

3452 i
deschike eSS0 /6058990 FHEMBLYS Ihreiegtiys GRatiRsda CUgaRc dynthesis' 2°

Ed;t|c§r8)Joﬂﬁ *Wms! ENE SGn@&%ﬁOW'hé &ofi@ﬂ@é‘@rohps%r&dpﬂbmam r@foved at a
yrazol e erivative sing a base such as NaH or

convgaggtscsqbaﬁqw 5@ﬁgtu§|qgr{n¢\t|hp\ps well known in the art.

The synthesis of heterocyclic derivatives of the general formula (1) may be accomplished

as outlined in Schemes 1-6 below.
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di met hyl f ormam de (DMF) provides the acetate
derivative (2). Subsequent renoval of the t-butyl
w@emapo3ast h acid, for exanple, using trifl uor OBCEEPO7/005851
acid (TFA) provides the aci ® 5 derivative (3).
Coupling of the acid derivative 233) W th n .
Het%rﬁwfdn:ﬁi@amyﬁ% sHeh Py 48} & Rraparedies showndp Sehams &, Alkylation of
pyraglé Tadiwath NPt LiAg o Q)'a%eywch’\hs{\'hl‘é‘ﬂ ot fcdagBinhYdarbonate in N,N-

oni um _hexaf |l uor gphosphat e i tg rese ce of
H

dlmeawlfefrg%fmd@ (BNiFa Peauidesb aa?ﬁageo?ﬁfwa Mecthy eé)sva' of the
t-but(}!' yr%ﬁpt\kliﬁw Q%dgr(@amp?@n@(@ trifliofdagetic Eéiﬁy(frFﬂitpﬁdSVI&ésI the acid

such as TFA or HCl and subsequent treatne
denv(gflvq K@ r@g@plmg@é tla%,aglg)@qnvgtlvgc@a with qqqgr@mg]j?pjte@e(c%nvatlve (4)

h g aniigndi®get o7 WebberdofRERb108)- N BNt ParBBtheironium
USIni‘IATU In the pﬁrlesengg-ROf an o?ganl c gsg)se such ?ﬂs Dl EZ o

hexafuerpphesphatie AT digr i that iRfesensyg . ofi FA) |gfganic base such as
dllsog%%mlﬂg (BfEA)r@v&o%egérﬁHBS(;M t 'Reﬁ'\'bvapbﬁth%mtﬂses_fé?/\mth an

I ves kyl am de Schene

acid Nageh FR[\pNJ:yCd)ann:AUquemtd.cpatp@nmf Iﬂzqqg'e@llqu cppeiylic acid
mter@%é)a%)owl ﬁran%rﬁ the t%;ét%ér (vith aoc&fphné'%é{ﬁrﬁ s’NcIRSas HATU in the
presegee pf gn FF2rfrg b@sss sycipew BIEA p(opqd@\s e a(rgqe @ngatpqm(u) Finally
deprﬁ@éﬂ‘é@%&% ggNh'Jp WittEan Bei@shkh a9 THE of I Bivkls thé 8ikylBmbdie (8).

Scheme 1.
NaH, DMF z
Z "NH \S_<N 7[/ TFA \S__< /YOH
———e
\S—< Y DCM
(1 o] (2) Y
HATU,
. DMF/DCM
R®
O._OH o Oﬁ/
TFA
mﬂf 9 o LY
R? (0] S DCM S
R® R? R® 0
HATU, o
CH,Cl, /DMF ~
DIEA \NJLO NH
/< TFA © NH
Oy NH RN H .
LN Tow T
\g_(/ﬁl/ 9 RF RO ST
R (@] S R
R®

Pyrazole derivatives (1) and aminothiophene derivatives (4), are obtained from
commercial sources, or are prepared by literature procedures or modifications of literature
procedures known to persons skilled in the art. For example, as adumbrated in Scheme
2, aminothiophene derivatives (4) are prepared by the condensation of ¢t
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/| RRRZ RROSR R2Rs OSs (7)) (8 Pyrazole
derivatives (1) and am not hi ophene derivatives (4),

w@emsoti4si ned from commercial sources, or ar ePQI/EPRNBASSS1
by literature procedures or $hodifications of

literature 20 procedures known to persons skilled in
butylcenogeetater syclehexaprae agd sutivmnthe B@senceselampragnic base such as

d.etr@ nﬁﬁ’é Bi RRRERGNAFSANAL] ves (4) are prepared by the
ensation of t WO 2008/ 003452 9 PCT/ EP2007/ 005851
but yl cyanoacet at e, cycl ohexanone and sulfur in the

SChﬁ?‘met gence of an organi c base such as di et hyl am ne or

hyl nor phol i ne. Schenme 2. O o o~ J~ sulfur s
fu~ ~ RN NC-O Rs R O Et 2NH S oEt 5 (4) An
Iternatlve constructlon of the Indarzol e am de system

n Scheme 3. *of the
Daﬁﬁen denvg;,qp,'e (9) wigh/a suitable acid
hallde in°for exanpk@y DCM and iR he presence of
trlethylan1ne provides the hal ogesated am de
derivatives (10). Further reaction of am % %]d %‘
An glieative ppnatugtion o theandazol pYde SYSIRR |5y deliiie gcheme 3.

Trea%ﬁerﬁ%? the §Mﬁatrﬁ§pheﬁet&ﬁ§étw@ (OPWRIPBURalSIE abiRIthgity @5 foheample,
adducts (12). Simlar bronpacet am de

1
DCM:pR®G? Shearassnes ok trtqﬁfy¥%rnwae Peyidigettae (hf?p(e ﬁ@&m'f’@ede"vat'ves

(10) 2FLARLH RActid of(dhiilies (HU) Vith 4 B?raﬁéﬂé'&h%tlve 11) in the presence of a
triacetoxyborohydride and acetic acid in

base, haudh1 35, “Popassiinhgarbenaie et idesofng 1azipuat§. 252) f opimilarly,
bronﬁ?&%ﬁﬁ'ﬁﬁde gﬂﬁ i$ @12BOFREY & %ﬁ@ thé aﬁﬁf&hdcﬁ]c‘@ﬁﬂ) hRedLﬁ:m/Q %ﬁmnatlon

cheme 3. a a DCM R Na DMEI
of (1 ) Nsmg, quzmmple@nagppxy@ortp@ydﬁde and acetic acid |n Me glves the (13).
Alternatively, reduction of (12) using, for example, sodium borohydride in MeOH, gives the

amides (14).

Scheme 3.

R R

R Et;N, DCM NaH, DMF H .
Br Br S L o> S\
O (12a)n=1
10a) n = 1
@) (102) \\é_/ H (12b)n=2

(10b) n = 2 1 o
o N | NaBH(OAQ),
2
|\ MeOH
. NaBH, AcOH

(13a)n=1
(13b)n=2

R
H
R NaH, DMF /(/\}\‘(N R
1 N\
Br/k\)?(«) s / 6 R 4 NH J
R e R (15a)n =1

(10a)n=1 R R (15b)n=2
(10b)n=2
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SR6 Br Br Br OSRERNNHRiI OSR6 (9) 0 (10a) n=
1 - (12a) n=1 (10b) n=2 H(11) HO (12b) n=2 Oz
WONaBBI@As) 3 [-~ McOH a NaBH4 AcOH R H McOH PCT/ERORA005851
5 R+ %" 110 S/ R N/ R1% (14a) n=1R+/ OR6
OH (14b) n =2 (13a) n =1 NH (13b)n=2 J R 4 Ra NaH,
DVWN - SRS HNNRNns BINRS+ Rt/ RBOSR6 S/
RNNH R ~- - - - ~RZ (15a) n =1 (10a) n =1 R2 R3 (15hb)
n =2 (10b)n=2 WO 2008/ 003452 1 0 PCT/ EP2007/ 005_85§
Aminenppdvatiees ohthe ypeofi3ahare pise kel pippakee ag|ilstrgied in Scheme 4.
i GrifiSort L opyraz6ib vith brdhioacatahfde @érivative (10
A"_(y%fl?r?ra{$mg€ocgtr¥ebtgﬂ§lb)4?§-cygﬂop rgg?)l e él% wth .( .)
using adisacetchrasialdeproyides VB )( ﬁ%dust'%P G 72 w8 sediugy egrohydride in
the @‘@&qﬁc@rdﬂﬁ dait(sh) furnRereahé amid (18).7)sublsbquern® dédiidtive amination
orohydride in the presence of a cobalt salt o
using ufoniexpeple; Rsetonene thegyresenpssefgsrdidm tgigertexyperohydride in DCM
] i ing, for exanple, acetone in the presence
prov@%%%rﬁ&et(@acet oxybor ohydride in DCM provides the
amne (19). 10 Schene 4.

Scheme 4.
R4
4 H
Wl : N~ R’ NaBH,, CoCl,.6H,0
N AR NaH, DMF 1 /N\N/\\g s/ aBH,, CoCl,.6H,
— 6 -
© R® N-N “n
)
R* " R
H
H K s NaBH(OAS), N— ) R’
NN / — ) \N/\‘g S
R o S R® DCM R\~ R
/% acetone (19)
(18) NH

As shown in Scheme 5, the acid derivative (6) is decarboxylated upon heating with
copper in quinoline. The thiophene (20) is then carbonylated using, for example,
phosphorus oxychloride and DMF in dichloroethane to provide the aldehyde (21). The
alcohol (22) results following reduction of (21) with, for example, sodium borohydride in
EtOH.
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R4 RaHs N/ Rs NaH, DVF N.NN / / R NaBHa,
CoCl2.6H2O Br" S/ HR OR6 MeOH OR6 N_N (17)
w@ i@apoR:2 N S |1 (16) N Ra, Ra H H NaBH( QAchGr/EP20D7/005851

R NZI NNSR O0S/ R'DcMR 0 R6 acetone (19)
(18) NH NH2 As shown in Schenme 5, the acid derivative
SCh?fB?5rs decar boxyl at ed upon heating with 15 copper in
qui noline. The thiophene (20) is then carbonyl ated
using, for exanple, phosphorus oxychloride and DMF in

di chl or o8 QHe to provide the al dehyde {2 he
aI cohoIH( 5esults ¢wl | owi ng raqiLkgt\r‘pn /( 1) wPe@; DMF
(e/ Sodi u m-boreohydri de Et@H. >20g 25 Wo—=
&1 PCT/ ERBOGZ/ 005851 Scﬁems( O CHs HE
()//RP(I:ISDI\/F-Nl'iS/RS R R3O
F&qU|noI|neR2R(20)R2(6)HOC]—| HH N Rs NaBH4
NRs NN~ OS/ 6 - NN-
H O OH
N A R NaBH, : N AR
N‘N/\‘( / —_— N~N/\« /

S
y S EtOH vl o) 6
R%A R® © R® R’_S% R’ R
21) (22)

R? R’

'Aldehyde derivatives of the type (11) may be prepared as illustrated in Scheme 6.

Formation o f the pinacol semicarbazone (25) using semicarbazide (24), followed by
treatment with phosphorus oxychloride in DMF provides aldehyde (11). Alternatively,
reduction of esters of the type (26) with reagents such as lithium aluminium hydride to
give alcohol (27) followed by oxidation with manganese dioxide or similar reagent

provides aldehyde (11).

Scheme 6

. 1 _N.
R1 /N~ NH L|AlH4 R 74 NH
—/ = —_— —
o) THE MnO,
C

O (26) @n O MeCN
NaOAc POCI,
1 1 RY N.
R_o — R,y P - . 7 "NH
H,0 \7‘ = DMF —
o H NH, H
(23) J 25 O 11
H,N” “NHNH, (28) an
(24)

Heterocyclic derivatives such as (34) are prepared as shown in Scheme 7. Displacement
of the ester can be achieved using, for example, ethanolamine at reflux. The
cyanoactamide obtained (29) can be condensed with, for example, cyclohexanone under
dehydrating conditions to give (30). Cyclisation with sulfur in the presence of an organic
base such as diethylamine or N-methylmorpholine gives the aminothiophene derivative
(31). Treatment of the aminothiophene derivative (31) with bromoacetyl bromide in, for

example, THF and in the presence of diisopropylethylamine, provides the
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EOHROR6 R / 3 RR32 (22) R2 (21) R5 Aldehyde
derivatives of the type (11) may be prepared as
w0 bdosmoxst ed in Scheme 6. Formation o f the pP@EEP1007/005851
sem car bazone (25) using seM carbazide (24), followed
by treatnment with phosphorus oxychloride in DVF
brompacataciés ddrivetined@2]. 1Eyrthenreastinarf biompacetastide (32 withfa pyrazole

B L il i

Redunivel atriirationi of theraldghyries @3} usiriad doroexasnpie, | tHacet@ggerahydride and

10 _pr.oyj I : =i
aceti il ST o P At o SV ARRR oy e apes the
amine@4H20 N N/ j\ DV O HNH2 H (23) | (25 0(11) H2N
I NHNH2 (24) 15 Heterocyclic derivatives such as (34)
are prepared as shown in Schene 7. Displacenent of
Schéme7est er can be achi eved using, for exanple,
et hang| am ne at refl ux. . act am de obt ai ned
(@9) &3 b condensed vvi@éﬁ?%ﬁﬁﬁgga%%cy@mhexanoQ)e H_—~oH
A~ dHoat R@kf/@ﬂdi;l"“om' ~ghM ) - : R
Cycl i sﬁ:ﬁ]g wi t hbsul fur ofidhe pr esBncs of AU ENiLe ¢ ]
(ase such as di efdgyl am negor N—nqdwyl mor phokdke gi ves SR (31)
t he ami not hi ophene deri yalive 20 %él). Tr eat ment of
t he am not hi ophene derivative (31) with bronoacetyl
brom de in, for e le, THE and in the presence of H OH
di i sopropyl et hyl am\ag;™ provi desi-vhe€™WO 2008/ 003452 oj"‘i//\
R
4

3

PCT/ EP2007/ Q02861 bronpacey argsde dekinvative (32),
Bromdaegtybrlamide ct iRsn of tbr BYoac [de (32) with a %jgN s g
epyrazol ey Fvative (711) o/ t#e Rresence of a baseg,
HE such %:Sgo K UM céacﬁonat:g,,? gi ves ad¥HeMNaRE®e: N
DMF ) DMF Sy
Br R® 7 R
(32) o (33) RS\N (34)
R4

2

Substituted pyrazole derivatives of the type (37) may be prepared as illustrated in Scheme 8.
Treatment of the aldehyde (12a) with a suitable Grignard reagent followed by oxidation using,
for example, the Dess-Martin periodinane reagent gives intermediate ketone (36). Reductive

amination using sodium cyanoborohydride furnishes amine (37).

Scheme 8
R* R* R*
H s H s
N N—R’ N~Z>—R" Dess-Martin NN\ —R
N /\‘( / MeMgBr N‘N/\« / s N‘N/\‘( )

y N S —_— 4 0o S s y o) S 6
R1‘f o R® - R1’f o R DCM R1<f R
(12a) (36)

H g HO o
R4
N R
R,R,NH N-n"Y S )

_— R1 4 0 &
NaBHCN ’f n R
MeOH \N
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Reductive am nation of the al dehyde (33), using, for
exanpl e, triacetoxyborohydride and acetic acid in
WOR@BIeXSpal | adi um on carbon, hydrogen and acePCTERIU005851
in DCM gives the 5 amine (33). Scheme 7 Ammoni um
Acetate -OH OHOB . NH O Acetic Acid O Sul fur N "'
Pyrazolyl-dDaine deNvaies 'of theNwpe (3)-capibe, prepad @sreelingatpd finScheme 9.

Treaéﬁ%rﬁﬁog l‘%r%%@e%q%%i%b%g)% §%f\+|fl'?((% gf'%%%'ﬁaﬁdﬁﬁz%sﬁ‘) the presence

of aRpltatiR8 base praides\iitermediate(f3SD Konvepsion of the glaqhokinte & suitable

eavido SToBFRRARC R A SRt I 4 9l fuisfie o Nediels Adi amine
derivdiiBH(4c)3 NN > DMV 3 NN DW Br RR (32) (33) RAN
Y (34) ORa 10 Substituted pyrazole derivatives of
the type (37) may be prepared as illustrated in Schene
Schéme 9Tr eat rent of the al dehyde (12a) with a suitable
Gignard reagent foll owed by oxidation using, for

exanpl e, , the Dess-Martin perkodi nane reagent gives | R

Br/\ggf. & ate ketone (36). HRefluctd veusciami nation us; ﬁ/Rs
di R&:yan‘@%rohxdrlmq,e\ﬁ(ur es am-me (37), 45) § S .
+ — R _ Et;N =

[
R

(@] 6
(o) " OME ey
N-N (49) Q\ (40)
R‘ -0
= HO -
0
(38)
R4
H
R,R,;NH N--R°
i SV G
DMF Rﬁ) % R®
(a1)
RN,

The present invention also includes within its scope all stereoisomeric forms of
heterocyclic derivatives according to the present invention resulting, for example, because
of configurational or geometrical isomerism. Such stereoisomeric forms are enantiomers,
diastereoisomers, cis and trans isomers etc. For example, in the case where R? is 1-
hydroxyethyl the compound exists as a pair of enantiomers. In the case where R’ is 2-
methyl-1-cyclopentyl, both cis and frans geometric isomers are possible. In the case of
the individual stereoisomers of heterocyclic derivatives of formula 1 or salts or solvates
thereof, the present invention includes the aforementioned stereoisomers substantially
free, i.e., associated with less than 5%, preferably less than 2% and in particular less than
1% of the other stereoisomer. Mixtures of stereoisomers in any proportion, for example a
racemic mixture comprising substantially equal amounts of two enantiomers are also

included within the scope of the present invention.

For chiral compounds, methods for asymmetric synthesis whereby the pure sterecisomers
are obtained are well known in the art, e.g., synthesis with chiral induction, synthesis
starting from chiral intermediates, enantioselective enzymatic conversions, separation of

sterecisomers using chromatography on chiral media. Such methods are described in
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Schenre 8 R4 R4 R4 HH NR MMBr RS Dess-Martin N
RS NN_~6NN_INSNN_I S s/ - RDOMRLi.OR

W®200R00345D R6 THE RL O (12a) HO (35) O (36) HQ/RP107/645851
RZRBNH NN NR5 RL 0 S R6 TNaBH3CN R2 (37) MeOH N R3
WD 2008/ 003452 PCT/ EP2007/ 005851 13 Pyrazolyl am ne
Chiraliét v ldustes (esfited iy AP Cqlling) Gen Sheldkepiided Geosby, 1992; John
Wile@?lL'il{é%eeﬂe%'l%8§?&eé%hr%sis oF RBBE IRk i85 mBFOFRGRIAREIFRhown in the
erivative a) wth a pyrazole alcohol (38) in the
art. presence of a suitable base provides internedi ate
(39). Conversion of the alcohol into a suitable
| eavi ng group foll owed by displacenment with an ani ne
The hetenbaykiliss detivatides iof de arégent dnviention, 5ndae iform jagea (fipp) base, are

isola%%kﬁg@ r%ggﬁﬁgm@gegg’as%%%awg_&%amo ed%%lﬁ s'éﬁlz@%fcﬂl\g/lsé Slts are
also pbhaifekd pyArgatdient of said free base with an organic or inorganic acid, for
example, hydrogen chloride, hydrogen bromide, hydrogen iodide, sulfuric acid, phosphoric
acid, acetic acid, trifluoroacetic acid, propionic acid, glycolic acid, maleic acid, malonic
acid, methanesulfonic acid, fumaric acid, succinic acid, tartaric acid, ciric acid, benzoic

acid and ascorbic acid.

The heterocyclic derivatives of the present invention exist in both solvated and unsolvated
forms, including hydrated forms. These forms are also encompassed within the scope of

the present invention.

The heterocyclic derivatives of the present invention also exist as amorphous forms.
Multiple crystalline forms are also possible. All these physical forms are included within

the scope of the present invention.

In a further aspect, the heterocyclic derivatives of the present invention and their
pharmaceutically acceptable salts and solvates are useful in therapy. As such the
heterocyclic derivatives of the present invention are useful for the manufacture of a
medicament for the treatment or prevention of psychiatric diseases where an
enhancement of synéptic responses mediated by AMPA receptors is required. In
particular the heterocyclic derivatives are useful for the manufacture of a medicament for
the treatment of neurodegenerative disorders, cognitive or memory dysfunction, memory
and learning disorders, attention disorder, trauma, stroke, epilepsy, Alzheimer's disease,
depression, schizophrenia, psychotic disorders, anxiety, autism, a disorder or disease
resulting from neurotic agents, substance abuse, alcohol psychiatric disorders,
Parkinson's Disease, sleep disorders or narcolepsy or other conditions resulting from
sleep deprivation. The present invention further includes a heterocyclic derivative for use

in the treatment of any of the aforementioned diseases or disorders.

The present invention further includes a method for the treatment of a mammal, including

a human, suffering from or liable to suffer from depression or any of the aforementioned
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HOS O (38) HORM S RRBNHN/ RSI DW R 0 Rs
(41) R1-N, R2 10 The present invention also includes
WOwaokioms451 s scope al | stere0| someric fornms of PCT/EP2007/005851
het erocyclic derivatives ac rdlng to the present
i nvention resulting, for exa because
disorgerst Whishatomntiaps edmiigaeng pe s e¢ty@r?ém@hpf e@@h?rocychc derivative

accogplflﬁi 401 (REHELEnt! RUSRiART Br &N BRAMTB Scally acceptaEler salt or solvate

tereoisoners, cis and trans 1sonersS etc
thereptanpl e, in the case where R2 is 1- hydroxyethyl the
conpound exists as a pair of enantioners. In the case
where R5 is 2 15 nethyl -1-cycl opentyl, both cis and
The tamaust gear’rmterpeyqllscsieevetl\f&r theseiBeans . invention ©r @apkargraceutically

accehg%lel &ﬁfl of' s%%# EPJO?CHI r?eool]fotﬂé?elﬁ rae%(ééétﬁle ingredient, which is

ves O s or sol vat
requtréﬂatoearfhleweraetfprawelnc effmtemu iafigounsel mgwthﬁbe partlcular compound,

the laO Per ?)F%'&Hnﬁg’t? loﬁt %{%b?ess téﬂan thtﬁ@{eé(plgﬁtr §fd the particular

% prefera | ess
dlsor(dlaaor diseamadeing tpeated.cul ar | ess than 1 % of the ot her
stereoi somer. M xtures of stereoisonmers in any
proportion, for exanple a 20 racem c m xture
A suiteiniprdaily mig>se dorsamnof e gbexgumentionedndisorderst wilj be in the range of

0. oog ﬂg;‘éedn WG o nS%r%ln? g,ody gzgé éﬂlegf Wet Flédr}adér‘iie%gg Spuﬁ’r; nl‘)rb“er day,
prefaxslyiynirethel nangg of REYite 2hmgeisy ktlmammcei’yw%gletcﬂeimtér dhe desired
dosear %tyhBé aﬂrggmeq}t %ﬁi ra'tlpI ‘Gﬂdbgest Q@m%%}terselﬁsgt ?gproprlate intervals

esi’s uctlon synt
throqghautthagiaf/.r om chiral internedi ates, enantiosel ective
enzymatic conversions, separation of stereoi soners
usi ng chromat ography on chiral nmedia. Such nethods are
Whilsteit tsr pdssible for\iie 20087 DoG4isht RCHE ERPOGITICOTL 8B, if i preferable to

ool ) 4 kb S B s AL Dol o

a phaemlaoemcéblcompn$lm|®rrtﬁnsgleoareh¢temvcllcsdmvgr@caldym to the

pres@lﬁ h}éﬂ?l Wi LBmbGe ﬁgﬁ oné op—n%r%: gk%rnﬁ)é\c\éﬁ iddily %%Eéﬁf%ﬁlg\eé?élplents,

PSRl ven I on, rmas a free
suchaascthe ones described in Gennaro et. al., Remmington: The Science and Practice of

Pharmacy, 20" Edition, Lippincott, Williams and Wilkins, 2000; see especially part 5:
pharmaceutical manufacturing. Suitable excipients are described e.g., in the Handbook of
Pharmaceutical Excipients, 2™ Edition; Editors A. Wade and P.J.Weller, American
Pharmaceutical Association,'Washington, The Pharmaceutical Press, London, 1994.
Compositions include those suitable for oral, nasal, topical (including buccal, sublingual
and transdermal), parenteral (including subcutaneous, intravenous and intramuscular) or

rectal administration.

The mixtures of a heterocyclic derivative according to the present invention and one or
more pharmaceutically acceptable excipient or excipients may be compressed into solid
dosage units, such as tablets, or be processed into capsules or suppositories. By means
of pharmaceutically suitable liquids the compounds can also be applied as an injection
preparation in the form of a solution, suspension, emulsion, or as a spray, e.g., a nasal or
buccal spray. For making dosage units e.g., tablets, the use of conventional additives

such as fillers, colorants, polymeric binders and the like is contemplated. In general, any
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i solated fromreaction m xtures as pharmaceutically
acceptable salts. These salts are also obtained by
woewanomEst of said free base with an organi ¢ OPCT/EP2007/005851

i norgani c acid, for exanplE? hydr ogen chl ori de,

hydr ogen brontde @¥drogen i odide, sulfuric acgg%. .
pharrpﬁ@eﬂwaw gocepiable additivg eanbe ysed.r The FOPPRLAYS ef theigvention are
also wa’ﬂa‘lé)f!ir(hs@% dn idbiePld Fatdls] £ gelndt fiyCotRér sleparatiom st idkfhediate

aci d, methanesul fonic acid, fumaric acid, succinic
and/gfsugtaineskrelgape acid, ciric acid, benzoic acid and

ascorbic acid. The het erocyclic derivatives of the

present invention exist in both solvated and
Sultatblﬁséi"erét aith pbichsthe pbpIBRGRYTIES) dFRMBRSIIARNSEaN ThRp srepared  and
admihitefEd Hdud %@to@@cgﬁﬁﬁs%@%l&é Bhé deh@atRBORRerabf, ahel ih'éellke or
present 1 nvention. The heterocyclic derivatives of the
mlﬂ%@%@'@moﬂuﬁ%ﬁ‘tﬁlﬂiﬁblﬁl%@% st as anorphous forns.
Miul tiple crystalline forns are al so possible. Al
these physical fornms are included within the scope of
The inventionds iunther Hystrated by thedollawiag exaropies. aspect, the
het erocyclic derivatives of the present invention and
their pharmaceutically acceptable salts and sol vates
Example@ luseful in therapy. As such the heterocyclic
derivatives of the present invention are useful for

the rranufacture of a rredl carrent for the treatnent or
mlrlgh4 B, 7-tetrahydro-

derivatives are useful for the manufacture of a
gﬁﬁt&@%ﬁtylwe 7hEFarh BRAJEBL1 9 Retk agggener at i ve
i sorders,” cognitive or nenory dysfunction, nenory

and | earning disorders, attention disorder, trauna,
F,C stroke, epilepsy, Al zhei mer ' s di sease, depression

seMni zophreni a, psychotic disorders, anxiety, autism a
[ erO@r di sease 30 resulting fron1neurot|c agent s,
libst ance abuse, al cohol psychiatric disorders,
ar ki nson' s Di sease, sleep disorders or narcol epsy or
ot her conditions resulting from sleep deprivation.
The present invention further includes a heterocyclic

t he treat

d f
Sodf g B3 radvii Ssnub o HEGRIET 052eRT!s% i) s added
portibriwi€ to Gl’st‘f'redtslm&monmﬂWGg-tatralwdn@d (frcﬁluotdnmethyl)emﬁamte (3.00 g,

of a dl n a .human, r
15. 8|’P5‘8f>e'"?§% 1((1? tg r'e'g(é"l'rSns § f{ . Tert-buty
brorr@éoetet&e(rzti’»f{)mdﬁ"ﬁ) rﬂﬁn@B/v%WdFé(ﬁ'ﬁ/tEé’Z@éﬂtbﬁOﬁ@ﬁlle stirsed at 80 °C

for 2, e sTgied hspa ST WistEr, OTHE] Fh€ o A Rl REUHG soton
extrapfegiswitt Et@/A&e (3 x@@00omLp vpdshedadtuwateal (290 adgelrireb(290 mL), dried

overssaoldtlun? rsu%f%levaet\ned ctoﬂceen ra‘ed in vacuo to afford (3-Trifluoromethyl-4,5,6,7-

tetrahydro-indazol-1-yl)-acetic acid tert-butyl ester.

(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetic acid tert-butyl ester was dissolved
in a solution of DCM (30 mL) and TFA (30 mL), and the resulting mixture stirred at RT for
30 min, before concentration in vacuo to afford the title compound (4.50 g). This was used

directly in the next step without any further purification.



5 The anount of a heterocyclic derivative of the
present invention or a pharnmaceutically acceptable
w@ ados/0ax550! vat e thereof, also referred to herBCTHER®07/005851
the active ingredient, which’/is required to achieve a
therapeutic effect will, of course, vary with the
b) 2-Aanind-4 5, &7-tetahy sk nzoftitbiopbenes3-sarteawiancid festbuiy esteie
age and condition of the recipient and the particul ar
di sorder or disease being treated. 10 A suitable daily
dosg for any of the above nmentioned disorders will be
n fhe range of 0.001 to 50 ng per kil ogram body
T e recipient (e.g. a human) per day,
n the range of 0.01 to 20 ng per kil ogram
1t~ per day. The desired dose may be
gsented as nmultiple sub-doses adm ni stered at
approprlate intervals 15 throughout the day. Wil st
it is possible for the active ingredient to be

5 Cyclgﬁ%g'r rm?eu% %o%ﬁ-,m&)t tér? bﬂlﬁﬁfzﬁq\%Q&&afeoﬁ g8 ﬁsﬁ@ﬁ rhinofSsulphur

‘cal rese venti on

(650trhge r26F. 4 menal) werem‘tml‘elddreﬁtold By rr@clﬁil]!lamme @cﬁ“rmbs?{ gdpmol) was
|

add gﬁjJ téé ég%tllgﬂ \?@ n?fegé‘]t%ferc]i' ég (:Fiérjfneé\)teYﬂéﬁtV G?Nﬁt‘é? gj’o% Dﬂwﬁ%ér) g&&'&j and the

reacitra mmtumuextw;tddywah EPhalBex 8k anlpi eFhe combined EIOACHiayers were

wasléecqE Wit g?g% d&’r %aé:\{élrc (?l,_t,ﬁrtgp nag'nlg theg t £ Egafntﬁ’l oeg:rn@acuo to give

10 desnteidpmrbdm:ltas a gl (55rg). amb Wi pouns!, was)osed disectysyithquiany further
U”fg%?ﬁ phar maceuti cal manufacturing. Suitable
P ?npl ents are described e. g., in the Handbook of
MS [ES8l)y mazeabdi[Mat HExci pi ent s, 2nd Edition; Editors A
Wade and P.J. Wl ler, Anerican 25 Pharmaceuti ca
Associ ati on, WAshi ngt on, The Pharmaceutical Press,

c) bemﬁnﬂtwmethymﬁrﬁoétqtnabmwonrndemjdeyll ~aegtWaminal4ii. 6 7ftetrahydro-

or \ uccal , sublingua
15 benzé’r@lwor’g%ﬁgé)’rcﬂ%?%yﬁgé?'érﬁ era I{gnel udi ng subcut aneous,

i ntravenous and intramuscular) or rectal

adm nistration. 30 The m xtures of a heterocyclic

deri vat+ accordlng to the present invention and one

or nor “haceutical ly acceptabl e excipient or
FCeXC|pu§nts ny be conpressed into solid dosage units,
9r be processed into capsul es or

» means of pharmaceutically suitable

qui ds t he conpounds can al so be applied as an
Al ection preparation in the formof a solution,
suspensi on, emrul sion, or as a spray, e.g., a nasal or
35 buccal spray. For nmaki ng dosage units e.

(3-Ttitildremethyt- 48, 6.6 tethydioindarel: oylxpceligdpeif V638 @GcR %/s mmol) was

| -
20 susgénldkeg rr?‘f s?fﬁ O‘Qﬁ ?f'b gl‘é UP%H#D%W%S%?/ 0034g’ﬂ%zlabéﬁﬁotr%zol -1-yl)

NNPCN-MMV‘!)@@BE@ Irm@flnqggmsp@gtq W1ddc &t 29Be mmol) and NN~
duscgaqgﬂ)}] ahitle 18 T"SS?OFT@@ ﬁwmo%a‘aéd ofolid¥eed Wyﬁr‘i%@rﬁnoA 5,6,7-

O Suil ta use I n an rrpl ant, a

tetradwldroaberangb]tbméenfpﬁéa@mwlwwi éart-putikRster (651 mg % 57 mmol) The

resultant mixture was stirred at RT overnight. The solution was concentrated in vacuo.

25 The residue was purified by silica gel chromatography using DCM as eluent, to afford the

~ title compound as a yellow solid (0.93 g, 1.93 mmol, 75 %).
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and/ or sustained release. 5 Suitable fillers with
whi ch the pharnmaceutical conpositions can be prepared
wa@apos/oaxdsi ni st ered i nclude | actose, starch, cebP¢TVEP®O7/005851
and derivatives thereof, ant8the like, or mxtures
thereof used in suitable anpbunts. The invention is
d) i{u_r (dmrﬂudrdruahym XS 7btjétrtahﬁjr6|ﬁﬂhmu1ﬂg) -avetyiarhies]-4,5)8)7-tetrahydro-
nP g % ﬁﬁ% rlfluoronethyl 56
benZ?Ittlf@qp RORIPGRRAYIR acjd
-yl)-acetylam nol -4,5,6, 7-tetrahydro-
benzofblthiOﬁrene-S-carboxylic acid

(2- di metyyy. i no-ethyl)-am de 15 a)
F,c(3-Trig | uor gnethyl -4, 5, 6, 7- t et r ahydr oi ndazol - 1-yl ) - ace
¥ ac NJ-OH 20 Sodi um hydride (60 %
di ape n mneral oil, 632 ng, 15.8 mmol)

s added portionwise to a stirred solution of
75,6, 7-tetrahydro-3-(trifluoronethyl)-indazole (3.00
g, 15.8 mmol) in DM (60 nmL), and the m xture stirred
at RT for 30 mn. Tert-butyl bronoacetate (2.33 ni,
2-[2 gﬁTﬁﬂJUF&h%thWSWf%@raﬁ?&ohﬁﬁzdlﬂaﬂf—éémylgﬂnﬁowfs syl r r ed

lowed to ¢

tetrahygrobgnzoliisphane: 3tareblic,peid fert-bulyiesterwes d@:??‘?"é%ﬂ’éa Solution
of DW ﬁ) Eﬁ.g%ﬁd ('I?FR((gg'ﬁ)_) ”&r)d el efinyintikturas@fed 20RT¥b) 3 h, before

over sodiumsul fate, and
conqggﬁ@tg:m ip Maedo ;maﬁp%{gdbe title spmgeynd as a pale yellow solid (870 mg). This

was (Jg’edT&lhéég?‘H ﬂ’i@-ﬂe%’éteﬁ w'i_ihéut7a‘ny further purification.
tetra 0o-1 ndazol -1-yl)-acétic acid tert-butyl ester.
(3- Trlfl uoronet hyl - 4,5, 6, 7-tetrahydr oi ndazol - 1-yl ) - ace
e) 5l H (ﬁhfﬁjo?&ﬂéth L& 5 '6 ﬁf%&r%hydvaﬁldgtcﬁso)llys&tﬁgmmb]a h5 ,6,7-tetrahydro-

ution of %; A (30 nL), and t

benmtﬂlQﬁhﬁgeﬁrQ?( Qﬁ’@"“s@@‘i’ £ 6'”&th¥@mﬁ‘8rethﬁba’ﬁﬂ? bef ore

concentration in vacuo to afford the title conpound

(4.50 g). This was used directly in the next step

wi t hout” any further purification. WO 2008/ 003452

PCT/ EPR007/ 005851 17 b)

2- Ami n0=4, 5, §, 7-t et r ahydr o- benzo[ b] t hi ophene- 3- car boxy

I |c acid m -butyl ester OO HZN S 5 Cycl ohexanone
, tert-butyl cyanoacetate (2.88 g,

\4 N./s r (650 ng, 20.4 mmol) were stirred
H8 g ethylamne (2.5 nL, 24.2 nmol) was

2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1 -yl)-acetylamino]-4,5,6,7-tetrahydro-
benzo[b]thiophene-3-carboxylic acid (50 mg, 0.117 mmol) was dissolved in a solution of
DCM (2 mL) and DMF (0.4 mL). O-(7-azabenzotriazol-1-yl)-N,N, N’ N-tetramethyluronium
hexafluorophosphate (54 mg, 0.141 mmol) was added, followed by N, N-
dimethylethylenediamine (15.5 pL, 0.141 mmol) and N, N-diisopropylethylamine (24.6 L,
0.141 mmol). The resultant mixture was stirred at RT overnight. The solvent was
removed under reduced pressure, and the residue obtained purified by preparative
reverse phase HPLC, to afford the title compound, a colourless oil, as the TFA salt (52
mg, 0.084 mmol, 72 %).

MS (ES!): m/z 498.5 [M + HJ".
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added and the reaction mxture stirred at RT
overnight. Water (30 nml-) was added and the reaction
waorzoosexrsextracted with EtOAc (3 x 30 nL). ThepcDRPIONEMSSS1
Et OAc | ayers were washed wi®h brine, dried over
MySO4, filtered and the solvent renoved in vacuo to
Examgple@ 10 desired product as a gum (5.5 g). The conpound
was used directly without any further purification.
I\/B(ESI) n12 254 [M+ H + c)
B 15,60Mtetiabydraingazpl-

=3 utyl ester 0
O CNO J- NNS
(3-Yrif)yuoronethyl-4,5,6, 7-tetrahydroi ndazol -1-yl)-ace

tic jd (638 ng, 2.57 mmol) was 20 suspended in a

sol uti of DCM (10 m -) and DMVF (1 nml-) and

O (7-azalenz@triazol-1-yl)- N, N, N N tetranethyl uroni um
Chexafl orpphosphate (1.17 g, 3.08 mmol) and N, N -

| ﬁylz yyTam ne (537 pL, 3.08 mmol ) added,
olmn%a 0-4,5,6, 7-
trahydro Fenzo( b] t hi ophene- 3- car boxyl i c aci d
rt-butyl ester (651 ng, 2.57 mmol ). The resultant

m xture was stirred at RT overnight. The sol ution was
Ina gﬁnaemtahaéretd dxBmipic U8 . 1-@5antineethgly-pihecdine vaswseliie glaog of N, N-

dlmeg}y]leétr\)a r?qdéar%@qrp?tgg%%lgr}ggmﬁ&us' n;goug?gw:ag V\?rgoélquFoaNg gaﬁldue as the

TFA $al9& mgpb.017 ;rfgl, 9. 2008/ 003452 PCT/ EP2007/ 005851 18

MS (g)sﬂ)z' /3. 538 7 M grtdbret hyl - 4, 5, 6, 7-t et r ahydr oi ndazol - 1-yl
-acetylam no]-4,5,6, 7- tetrahydro-

Z3Io[ b]thl ophene 3-carboxylic acid O HOFSC NO NN

Exar'@plg
2-[2-(3- Tr| fl uoromst hyI 4,5, 6, 7-t et rahydr oi ndazol - 1-yl
o inol:4.5,6.7-tetrahydro-

benz@[lﬂﬁ\mp%@de@ﬁbaab@@lmhd:ldI(l2 hvdroxv 1.1 dlmethyl ethyl)-amide

HO

\\PO
N
F.C NS H
=N /
N—:I |
éN\)\\H .

In a similar manner to example 1e, 2-amino-2-methyl-1-propanol was used in place of N,
N-dimethylethylenediamine to yield the titie compound as a pale brown oil (13 mg, 0.026
mmol, 23 %).

MS (ESI) : m/z 499.3 [M + HJ".

Example 4

2-[2-(3-Trifluoromethyl-4,5.6,7-tetrahydroindazol-1 -yl)-acetylaminol-4,5,6.7-tetrahydro-

benzo[blthiophene-3-carboxylic acid cyclopropylamide




of DCM (5 m-) and TFA (5 nL), and the resulting
m xture stirred at RT for 3 h, before concentration

wo poosaecus2 to afford the title conpound as a paPEI/ERi0bTOV5851
solid (870 ng). This 10 was?Qsed directly in the next
step without any further purification. e)
2-12-(3ATrifluoronethyl-4,5,6,7-tetrahydroi ndazol - 1-yl
) -acetylam ng] -4, 5,6, 7-t et rahydr o-
benzo[b]t phene- 3-carboxylic acid

;ﬁ I/ -ethyl)-amde -NO NF3ICNOH N-O
=1
T i net hyl - 4,5, 6, 7-t et rahydr oi ndazol - 1-yl

acetyl am no] -4, 5, 6, 7-t et rahydr o-
enzo[b]thlophene 3-carboxylic acid (50 ng, 0.117

In aD‘Mﬂjll b\/\n%sqq% %g oéx\érendplé ea csyg opropylra]lmlne was uggd % Blac,aen%f N, N-

dimeylethpamdernging to gied the-titke) campduid st @ ivhiersblid/ (umgn Dl mmol,
20 hexafl uorophosphate (54 ng, 0.141 nmmol) was added,
10 %ol | owed by N, N dinethyl ethyl enediam ne (15.5 pL,
5 MS (@3194171/&1%7)3 pnd By N-di i sopropyl et hyl am ne (24.6 pL,
1 mmol). The resultant m xture was stirred at RT
overm ght. The solvent was renoved under reduced
ExarAplegsure, and the residue obtained purified by
preparative reverse phase HPLC, to afford the title
conpound, a colourless oil, as the TFA salt (52 25
2-[2-5%3Tm¢ho@&ﬂe 5.6 /2teitahydYBind 1)1 -yI)-adetyl 49 Biob-4[N\6 F-téftahydro-

45 PCT/EP o7/ 05851 .Exanple 2
10 benzg thi e 3- -propyl}amldEeX mp

7-tetrahydroi ndazol - 1-yl ) -acetyl am nol -4, 5, 6, 7-t et rahy
dro- benzo[blthiophene 3-carboxylic acid
(2-"&9 idin-1-vi-ethyl)-amde 0O NO NF3C _NOH N

e

In a similar manner to example 1e, 3-amino-1-propanol was used in place of N, N-
15 dimethylethylenediamine to yield the title compound (4 mg, 0.007 mmol, 12 %).
MS (ESI) : m/z 485.8 [M + H]".

Example 6

20 2-[2-(3-Trifluoromethyl-4,5,6,7—tetrahvdroindazo|-1-vI)—acetvIamino]-4,5,6,7-tetrahydro-
benzol[blthiophene-3-carboxylic acid (3-methoxy-propyl)-amide




S 51In asimlar manner to exanple le,

1- (2- am noet hyl ) - pi peri dine was used in place of N, N
walreeeniBaset hyl enedi am ne tosﬁll eld the title coPgUEPZY7/005851
an orange/ brown resi due, the TFA salt (7 ng, 0.011
mol, 9 %. M5 (ESI) : mz 538.7 [M+ H+. 10 Exanple

3 2x[2-(3-Trifluoronmethvl-4 5 6

7-t &+xahydroi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-t et rahy

dr o- 11150[ bl t hi ophene- 3-carboxylic acid (2-hydroxy-1
th

b
1-dine
SQ 1- propanol was used in place of N,
N 8 ediamne to yield the title conpound
e bfownoil (13 ng, 0.026 mol, 23 %. M
: : mz 499.3 [M+ H +. 20 Exanple 4
2-[2-(3-Trifluoromethvl-4 5 6
In a &irhiRd MAdHHEF @b rédample- {e,yi-Inettesy ploppamine was,used-ib ellacehef N, N-

cmelyiatSAnG hy O B SoRHA oA R e A5

MS BND e 499 N+ HY. In a similar manner to exanple le,
cycl opropyl am ne was used in place of N, N

S di met hyl et hyl enedi am ne to yield the title conpound as
Exrﬁpl@h'te solid (5 ng, 0.011 mol, 10%. 5 M5 (ESI)
nmz 467.3 [M+ H] +.

c@hyl)-amde HOg O NF3C NOH j- N N 15
{ manner to exanple |e,
; /

2-[2-(3-Trifluoromethyl-4,5.6.7-tetrahydroindazol-1 -yl)-acetylaminol-4,5,6.7-tetrahydro-
benzo[b]thiophene-3-carboxylic acid (2,3-dihydroxy-propyl)-amide
10

In a similar manner to example 1e, 3-amino-1,2-propanediol was used in place of N, N-
dimethylethylenediamine to yield the title compound (9 mg, 0.018 mmol, 31 %).
15 MS (ESI): m/z 501.3 [M + HJ".

Example 8

2-[2-(3-Trifluoromethyl-4,5.6,7-tetrahydroindazol-1 -yl)-acetylamino]-4,5.6,7-tetrahydro-
20 benzo[blthiophene-3-carboxylic acid (3-irhidazo|—1-vl-propvl)-amide




Exanple 5 2-f2-(3-Trifluoronmethvl-4 5 6
7-tetrahvdroi ndazol -1-yl)-acetvl am nol -4,5, 6, 7-tetrahy
walems/ndBsbenzof bl t hi ophene- 3- carboxylic acid PCT/EP2007/005851
(3- hydr oxy-propel )-anide H2® NF3CNOH NSIna
SI m |l ar manner to exanple le, 3-am no-1-propanol was
in place of N, N 15 di net hyl et hyl enedi am ne to
gﬁd\{:\ title conpound (4 ng, 0.007 nmol, 12 %. M
(ESI mz 485.8 [M+ H+. Exanple 6 20
2-f2-(3-TyifPuoronmethvl-4 5 6
7-tet rdah qroi ndazol 1-yl)-acetvlamnol -4,5,6, 7-tetrahy

FoC lrq- bgnzof j bhene- 3- car boxylic acid
-am de WD 2008/ 003452
/ EP2007/ 058" 21 OO NF3C NOHNSIn a

mlar manner to exanple le, 3-nethoxypropyl am ne was
used in place of N, N dinethylethyl enedianmine to

Ina %i‘nﬁl’aﬁ*n‘lahiri?rttbfga PO UN@B-4rBinbpropf)ididazokolas @E:d¥h pldds of N, N-
z

diméb)flgt%wylgnqql@wngdpd W\ﬁtﬂg cgn@oun%(&n;gg, 0. 805 mmol, 9 %).

MS 'é@)et,ﬁ,tzhssjz@l[mdaﬁpl -1-yl)-acetvl ami nol -4, 5,6, 7-tetrahy
dro- benzof bl t hi ophene-3-carboxylic acid (2

S 3-di hydroxy- propel )-amide 10 HO O HO N F3C O H
Example 9

2-[2-(3-Trifluoromethyl-4,5.6,7-tetrahydroindazol-1 -yl)-acetylaminol-4,5,6,7-tetrahydro-

benzolblthiophene-3-carboxylic acid propylamide
10

N

C o H
’N‘\)‘N
~ N H

In a similar manner, propylamine was used in place of N, N-dimethylethylenediamine to
yield the title compound (2 mg, 0.004 mmol, 7 %).
15 MS (ESI) : m/z 469.3 [M + H]".

Example 10

2-[2-(3-Trifluoromethyl-4.5.6,7-tetrahydroindazol-1 -yl)-acetylaminol]-4,5,6,7-tetrahydro-

20 benzo[blthiophene-3-carboxylic acid (pyridin-3-yimethyl)-amide




NSInasimlar manner to exanple |le,

3-am no-1, 2-propanedi ol was used in place of N, N
waolzomebbBsaset hyl enedi amine to yield the title cor@DEPDO{/@S5851

ng, 0.018 mmol, 31 %9. 15 MB(ESI) : mz 501.3 [M+

H +. Exanple 8 2-12-(3-Trifluoronethvl-4 5 6

7 t &~ ahvdr oi ndazol - 1-yl)-acetvlam nol -4,5, 6, 7-tetrahy

{:}Lgenzof bl t hi ophene- 3- carboxylic acid
(3- dazol -@-yl - propel ) -am de WD 2008/ 003452
PCT/EP20 05851 22 N~NO NFSCNOH NNS In

( m dazol e was used in place of N, N
t hyl yienedi anine to yield the title conmpound (3
, 0.005 mmol, 9 %9. M5 (ESI) : mz 532.2 [M+ H +.
Exanple 9 2-f2-(3-Trifluoronethvl-4 5 6
7-tetrahvdroi ndazol - 1- yI) acetvl am nol -4,5, 6, 7- tetrahy
dro- benzof bl t hi ophene-3-carboxylic acid propy]ani de
In a similer granrer @@amgbeﬂm%ammome%'@”#weawégﬁ ng%ga'l“ place of N, N-
e'ﬂ%)(]éi SHNL 28718R) the Sitid! 88 pbihd(7ahg, ®b11Nmmol, 18 %).
dim ﬁ%eoé/e{ lﬁy%;xlem am ne top 004 ?he title corrr;’ound
5 MS (E3ndn/z 7 %. 15 |vs (ESI) : mz 469.3 [M+
H +. Exanpl e 10 2-f2-(3-TrifI uoronethvl -4 5 6

7-tetrahvdroi ndazol -1-yl)-acetvl am nol -4, 5, 6, 7-tetrahy
Example-11

2-[2-(3-Triﬂuoromethvl-4.5,6,7-tetrahvdroindazol-1-v|)-acetylamino]—4,5,6,7-tetrahvdro-
10 benzo[blthiophene-3-carboxylic acid [2-(4-methyl-piperazin-1-y!)-2-oxo-ethyl]-amide

&
o

F.C o H
—N J
\N N l

In a similar manner to example 1e, 2-amino-1-(4-methylpiperazinyl)ethanone. 2HCI was

used in place of N, N-dimethylethylenediamine to yield the title compound (7 mg, 0.012
15 mmol, 17 %).

MS (ESI) : m/z 567.5 [M + HJ".

Example 12

20 2-[2-(3—Triﬂuoromethv|—4,5,6.7-tetrahydroindazo|-1-vI)-acetvIamino]—4,5,6,7—tetrahvdro-
benzo[blthiophene-3-carboxylic acid methylcarbamoyimethyl-amide




10

15

20

20 benzof bl t hi ophene- 3-carboxylic acid
(pyridin-3-yl nethyl)-am de WO 2008/ 003452
weFansmeeasn7/ 005851 23 N O NF3CNOH H |IPCHEP2007/005851
simlar manner to exanple 124 3-(ani nonethyl)pyridine
was used in place of N, N dinethylethyl enediam ne to
yieldH he title conpound (7 ng, 0.011 mmol, 18 %. 5
M5 (ES]) : mz 518.3 [M+ H +. Exanple 11
2-[215 =\rifhuoronmethyl-4 5 6
7-tett ahWh®i ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-t et r ahy
o[ bK{ hi ophene- 3-car boxylic acid
azin-1l-vi)-2-oxo-ethyll-amde N N
WOHN~ --HIn a simlar manner to
, 2-am no- 1- (4- met hyl pi perazi nyl ) et hanone.
used in place of N,
N- di net hyl et hyl enedianmine to yield the title conmpound
(7 ng, 0.012 15 mmol, 17 %. MS (ESI) : mz 567.5 [M
In a simktrmanretasekamplé 120 222nhide{\BmEttyl-bcetamivet Gl waks Fse@ in place of

. SRR ERATR Sl s QRESRIRARNT rooleB b 0%
MS (E8h)hyh/e asdse iy Tt hy| - ami de WO 2008/ 003452
PCT/ EP2007/ 005851 24 H-N O~ NO

Example 13

2-[2-(3-Trifluoromethyl-4,5 6,7-tetrahydroindazol-1 -yD-acetylaminol]-4.5.6,7-tetrahydro-

benzo[blthiophene-3-carboxylic acid [2-(2-oxo-imidazolidin-1-yl)-ethyll-amide

H
N
0
\\\N o
F,C N 0 Hi

In a similar manner to example 1e, 1-(2-aminoethyl)imidazolin-2-one was used in place of
N, N-dimethylethylenediamine to yield the title compound (4 mg, 0.008 mmol, 11 %).
MS (ESI) : m/z 539.7 [M + H]".

Example 14

2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1 -y)-acetylaminol-4.5,6.7-tetrahydro-
benzo[blthiophene-3-carboxylic acid (2-thiomorpholin-4-yl-ethyl)-amide




10

15

20

FSCNOH , J'’- NO NIn a simlar manner to exanple
le, 2- Am no- N net hyl -acet am de. HCl was used in pl ace
w@boosMp348¢ di met hyl et hyl enedi am ne to yield thePtT/EP®07/005851
compound (11 ng, 0.022 nmol 2531 % . 5 M5 (ESI) : n12
4986S[M+ H +. Exanple 132f2(3 Trifl uoronet hvl -
5 6
étr vdr oi ndazol - 1-vl ) -acetvl am nol -4, 5, 6, 7-t et rahy
dro benzof bl t hi ophene- 3- car boxylic acid
f2-(2- -|mdazoI|d|n1yI)ethyll-amde HCNNO N
F3C _ N QH ON In a sinilar manner to exanple 1 e,
FC1 (2 nlaehyl)irridazolin-z-one was used in place of
gyl et hyl enediam ne to yield the title
) 008 mmol, 11 %9. M (ESI) : mz
7 [MH+ 9 + >Exanpl e 14 20
f2 (3-Trifluoromethvl-4 5 6
7-tetrahvdroi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-t et rahy
dro-- benzofblthiophene 3-carboxylic acid

o SSRGS 55 Sy MBI e o

N, N-dimethylethylenediammne to yleldelxamlﬂ eorhpqund (13 mg, 0.024 mmol, 34 %).

S (IR, BBy T enod i ne to yield the t1tie

conmpound (13 ng, 0.024 mmol, 34 %9.

Example 15

2-[2-(3-Trifluoromethyl-4 5.6 7-tetrahydroindazol-1-yl)-acetylamino]-4,5,6, 7-tetrahydro-

benzo[blthiophene-3-carboxylic acid (1-ethyl-pyrrolidin-2-ylmethyl)}-amide

F.C

In a similar manner to example 1e, 1-(2-aminomethyl)-1-ethyl-pyrrolidine was used in
place of N, N-dimethylethylenediamine to yield the title compound as a TFA salt (13 mg,
0.020 mmol, 29 %).

MS (ESI) : m/z 538.5 [M + HJ".

Example 16

2-[2-(3-Trifluoromethyl-4,5.6,7-tetrahydroindazol-1-yl)-acetylamino}-4,5.6, 7-tetrahydro-

benzo[blthiophene-3-carboxylic acid (2-pyrrolidin-1-yl-ethyl)-amide




10

15

5 M5 (ESI) : mz 556.3 [M+ H+. Exanple 15 10
2-12-(3-Trifluoronethvl-4 5 6

wQ 20080088y dr oi ndazol - 1-yl ) -acetyl am nol - 4, 5, 6, FCT/BP20811§05851
dro- benzo[ bl t hi ophene- 3- caboxyl i c acid
(1-ethyl-pvrrolidin-2-ylmethyl)-amide O NF3C NOH
NH In a simlar manner to exanple le,
1- (2- ami nonmet hyl ) - 1-ethyl -pyrrolidine was used in
pl ace™Mf N, N-di nethyl ethyl enedianmine to yield the

title oqu as a TFA salt (13 ng, 0.020 mol, 29
%. M5 (BplYy”: mz 538.5 [M+ H+. 20 Exanple 16
F,C2-[2- (@3- T™i\l ugronethvl-4 5 6
etr ' pl - 1-yl ) -acetyl am nol -4, 5, 6, 7-tetrahy

engo[ lt\i ophene- 3- car boxylic aci d
-pvrrolidin-1-vi-ethyl)-am de WO 2008/ 003452
/ EP2007/005851 26 ON F3CNOHS In asimlar
manner to exanple le, N-(2-am noethyl)pyrrolidine was
used in place of N, N dinethylethyl enediam ne to

i ' @i iblinevatuseQ. if f N, N-
Ina%%ém%@ﬁe%tb%x?mﬁ%ﬁlsi ?ﬁl&@gfﬁg%ﬁ?hﬁmé d8use@ il blace o

M+ H +.
dimethwigthylenediamipe 1o yild the-title fCOPPURE AR A 19 galb & ing, 0.013 mmol, 18
%). 7-tetrahvdroi ndazol - 1-yl ) -acetyl am nol -4, 5, 6, 7-t et rahy
dr o- benzof bl t hi ophene- 3-carboxylic acid
MS (E@J)rr‘ﬂﬁ/gh&"r-ﬁﬂ\d-*y*ﬂ]?et hyl)-amide O) NO NF3C6"1 NO

Example 17
2-[2-(3-Trifluoromethyl-4.5 6 7-tetrahydroindazol-1 -yl)-acetylaminol-4,5.6,7-tetrahydro-

benzo[blthiophene-3-carboxylic acid (2-morpholin-4-yl-ethyl)-amide
0]

In a similar manner to example 1e, N-(2-aminoethyl)morpholine was used in place of N,
N-dimethylethylenediamine to yield the title compound (15 mg, 0.023 mmol, 33 %).
MS (ESI) : m/z 540.5 [M + H]".

Example 18

2-[2-(3-Trifluoromethyl-4,5 6. 7-tetrahydroindazol-1-yl)-acetylamino]-4, 5.6.7-tetrahydro-

20 benzo[blthiophene-3-carboxylic acid (3-morpholin-4-yl-propyl)-amide




10

15

H, H/ J- NNSIn a simlar manner to exanple |le,
N- (2- am noet hyl ) nor phol i ne was used in place of N,
woR@soeby | et hyl enedi anmine to yield the title POIPP2NTI005851
(15 ngy, 0.023 mmol, 33 %. 356 MS (ESI) : mz 540.5 [M
+ H+. Exanple 18 2-f2-(3-Trifluoronmethvl-4 5 6
H@t r ahvdr oi ndazol - 1-vl ) -acetyl am nol -4, 5, 6, 7-tetrahy
?ﬂrgw 0 benzof bl t hi ophene- 3-carboxylic acid
noryphol i n-4-vl - propyl ) -am de WD 2008/ 003452
PCT/ EP20Q7/ 085851 27 ~N O NF3C _NOHNSINn a

nor phol i ne was used in place of N,
ediamne to yield the title conpound
, Of o, 20 %9. 5 M5 (ESI) : mz 554.3 [M +
+. Exanmple 19 2-f2-(3-Trifluoronethyl-4 5 6

-t et rahydroi ndazol -1-yl)-acetvlam nol -4,5, 6, 7-tetrahy

dro- 10 benzof bl t hi ophene- 3-carboxylic acid

(pyridin-2-ylmethyl)-amde NNO F3SCNOH J- NNS
In a kimilar sianhémrto examplr 1¢,0V-¢3-amitaproy])morpholine was used in place of N,

2= {am.n . ri.di S [ f 0
v BB AR 1R oM Sy o
MS (BS$)) :0nR0SENB M +HPL %9 . 15 M5 (ESI) : mz 518.3 [M +
H +. Exanple 20 2-f2-(3-Trifluoronmethyl-4 5 6
7-tetrahvdroi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-t et rahy
Exardple-1920 benzof bl t hi ophene- 3-carboxylic acid
(2-pvridin-2-yl-ethyl)-am de WD 2008/ 003452
PCT/ EP2007/ 005851
2-[2-(3-Trifluoromethyl-4,5 6,7-tetrahydroindazol-1-yl)-acetylamino]-4,5.6.7-tetrahydro-

benzo[blthiophene-3-carboxylic acid (pyridin-2-ylmethyl)-amide
o
0]
N N
F.,C N 9 H
=N /
\~N\J»\ﬁ sl

In a similar manner to example 1e, 2-(aminomethyl)pyridine was used in place of N, N-

dimethylethylenediamine to yield the title compound (5 mg, 0.009 mmol, 14 %).
MS (ES!) : m/z 518.3 [M + H]".

Example 20

2-12-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1 -yD-acetylaminol-4,5.6,7-tetrahydro-

20 benzo[b]thiophene-3-carboxylic acid (2-pyridin-2-yl-ethyl)-amide




28 NO NF3C6" NNO ;XD NIn a simlar manner to
exanpl e le, 2-(2-amnoethyl)pyridine was used in place
w@BooBl00I52 di et hyl et hyl enedi anine to y| el d t hePCT/EP®07/005851

conpound (6 ng, 0.012 mvol ,287 %. Ms (ESI) : mz
532.3 [M+ H+. 5 Exanple 21

2-[ -Trifluoronethvl-4 5 6

7-1 trahvdrm ndazol - 1- yI ) acetvl am nol -4, 5,6, 7-tetrahy

v-ethyl) - amde 10 HOO NF3BICNOH NSIn a
. @r, et hanol am ne was used in place of N,
r.c \-di ngf hyd el hyl enedi amine to yield the title conpound
’9 2 9%9. M5 (ESI) : mz 471.8 [M+
; P2 2-[2-(3-Trifluoronmethvl-4 5 6

t et rahvdr 0i ndazol - 1-yl )-acetvl am nol -4, 5, 6, 7-tetrahy

o- benzo[ bl t hi ophene- 3-carboxylic acid (3-hydroxv-2

2-di met hyl - propel ) -am de 20 WO 2008/ 003452

In a BGMaERZODE ADEBHple 2@, 2H@-aindkthyl)pyridine was used in place of N, N-

dimethylethylenediamine to yield the title compound (6 mg, 0.012 mmol, 17 %).
MS (ESI) : m/z 532.3[M + H]".

Example 21

2-[2-(3-Trifluoromethyl-4,5 .6, 7-tetrahydroindazol-1-yl)-acetylaminol-4,5.6.7-tetrahydro-
benzo[blthiophene-3-carboxylic acid (2-hydroxy-ethyl)-amide

HO

F.C

In a similar manner, ethanolamine was used in place of N, N-dimethylethylenediamine to
yield the title compound (1 mg, 0.001 mmol, 2 %).
MS (ESI) : m/z 471.8 [M + HJ".

Example 22

2-[2-(3-Trif|uoromethvl-4,5,6,7-tetrahvdroindazol-1-vI)-acetvIamino]-4,5,6,7-tetrahvdro-
benzo[blthiophene-3-carboxylic acid (3-hydroxy-2,2-dimethyl-propyl)-amide




10

15

FBCNOH:0 1 Sj-N NIn asimlar manner to
exanpl e le, 3-am no-2,2-di methyl-1-propanol was used
wo pooploasas2 of N, N-di et hyl et hyl enedi am ne t o RCEEPR0DTI@N5851
title compound (9 ng, 0.01828mol, 25 % . MS (ESI)
mz 513.7 [M+ H+. 5 Exanple 23

2- fHO3-Trifluoronethvl-4 5 6
7-te_li§m§dr oi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-t et rahy
dro- benzof hPt hi ophene- 3- car boxylic acid
FC(pyrl%nﬁ- | met hyl')-am de 10 N/ 0 N F3C- NO HON

NNm/g\a Sym N manner to exanple |e, .

idine was used in place of N, N
nmet hyl eth engdiamne to yield the title conpound
Y1 ng, 0.022 mol, 31 %. 15 M5 (ESI) : mz 518.5 [M
+ H+. Exanple 24 2-f2-(3-Trifluoronmethvl-4 5 6

In a gintilaF Frnvia tol exelaipid 14.- &bm%rmmﬂadiraethwe‘l-pszénﬂ,vVast egedahplace of

.0- .20 benzaf bl.t hi op car box o] f o
N NERely BT I S Hie Genaie) G ot o mmol. 25 )
MS (BSTY ER20873. 283" O O O F3C N O HNHS Ina
simlar manner to exanple le, c-[1,4]dioxan-2-yl
met hyl ami ne was used in place of N,
Example 23

2-[2-(3-Trifluoromethyl-4.5.6.7-tetrahydroindazol-1-yl)-acetylamino]-4,5,6,7-tetrahydro-
benzo[blthiophene-3-carboxylic acid (pyridin-4-yimethyl)-amide

N7\
= 0
N

C " o H
= \N\)\\N 74 |
N H s

In a similar manner to example 1e, 4-(aminomethyl)pyridine was used in place of N, N-
dimethylethylenediamine to yield the title compound (11 mg, 0.022 mmol, 31 %).
MS (ESI): m/z 518.5[M + H]".

Example 24

2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylaminol]-4,5.6, 7-tetrahydro-

20 benzo[blthiophene-3-carboxylic acid ([1,4]dioxan-2-ylmethyl)-amide




N- di et hyl et hyl enedi am ne to yield the title conpound
(17 my, 0.033 nmol, 46 %9. M5 (ESI) : mlz 527.3 [M +
waoposs/ooBsExanpl e 25 2-f2-(3-Tri fl uoronet hvl - 4 BCBEP2007/005851
7-tetrahvdroi ndazol - 1-yl ) - a8@t vl ami nol - 4, 5, 6, 7-t et r ahy
dro- 10 benzof bl t hi ophene-3-carboxylic acid (1
1-dj -tetrahydro- 1A6-t hi ophen-3-yl)-amde 0 O=S O
N’%E OH NJ NS In asimlar manner to exanple
le, T@tTr dFo- 3-t hi ophenam ne-1, 1-di oxi de was used in
r.cPlace of N, \N-di met hyl et hyl enedi anmine to yield the
3 'N\I;/%g e (¢ g, 0.026 nmmol, 38 %. 15 MS (ESI)
N 4%}.) +. Exanple 26
12-(3-Tr

uoronethvl -4 5 6
t et r ahvdr oi ndazol -1-yl)-acetvl am nol -4,5, 6, 7-tetrahv
dro- 20 benzol bl t hi ophene- 3-carboxylic acid
In a 6@nily Matiher t3-exbmptehtd, o-[d ] diexan2-2I008thgiasvre2wa used in place of N,

PCT/ ERP2007/ 005851 . N F3C o
NI SheRE g B Wi e e Eomastd r i Saspnfiol 484k
MS (&8) uads5pn3plack] of N, N di net hyl et hyl enedi amine to

yield the title conmpound (24ng, 0.045 mmol, 64 %9. M

5 (ESI) : mz 532.3 [M+ H+ 5 Exanple 27

f2-(3-Trifluoromethyl-4 5 6

Exaéptg_efg ahvdr oi ndazol -1-yl)-acetvl am nol -4, 5, 6, 7-tetrahy

2-[2-(3-Trifluoromethyl-4,5.6 7-tetrahydroindazol-1-yl)-acetylamino]-4,5.6,7-tetrahydro-

10 benzolblthiophene-3-carboxylic acid (1,1-dioxo-tetrahydro-1 A6-thiophen-3-vl)-amide

o)
i\

O=Q
@]
N
F.C o H
—N /
\N N |
NS H S

In a similar manner to example 1e, tetrahydro-3-thiophenamine-1,1-dioxide was used in
place of N, N-dimethylethylenediamine to yield the title compound (14 mg, 0.026 mmol, 38
%).

15 MS (ESI): m/z 545.3 [M + H]".

Example 26

2-[2-(3-Trifluoromethyl-4,5.6,7-tetrahydroindazol-1-yl)-acetylaminol-4.5,6.7-tetrahydro-
20 benzo[blthiophene-3-carboxylic acid (2-pyridin-3-yl-ethyl)-amide




10

15

20

benzof bl t hi ophene- 3-car boxylic acid

(5-di et hyl am nonet hyl -furan-2-ylnethyl)-amde N1 O
WO 208/00845F3C _ N OH J-N 10 In a simlar nanneCT/EP2007/005851

exanpl e |e, 31

C- (5- D nmet hyl am nonet hyl - f uran- 2-yl ) - met hyl am ne was

used’==R place of N, N-dinethylethylenediamne to yield
é"\ti/t/ e compound as a TFA salt (23 ng, 0.033 mol,
XM (ESI) : mz 565.0 [M+ H +. 15 Exanple 28
2-12-( rifluoromethyl-4 5 6

7-t et rahydr gPndazol - 1-yl ) - acet vl ami nol -4, 5, 6, 7-t et r ahy
dro- be | t hi ophene- 3-carboxylic acid (1

rqiims}h zol -3-vlnet hvl)-am de 20 WO

0 OSE 2007/005851 32 N-NO NF3C _NO

imlar manner to exanple le,
, 5-di met hyl pyrazol - 3-yl ) net hyl am ne was used in
pl ace of N, N-dinethylethyl enediamne to yield the
In a sintilae nemmpo tmexdrddemeg, 302ext@noetbyl)py6dinedas Gsadsin(piste of N, N-

dime?_y%ljzy(l%?e%]ersr?i[ﬂ%ﬂ(tﬁ yieki'ihe i BRhSLR(24mg, 0.045 mmol, 64 %).
MS (ESt)etm/ahs3d. d[Mead#]dl - 1-yl ) - acet vl aminol -4, 5, 6, 7-t et r ahy
dro- 10 benzof bl t hi ophene- 3-carboxylic acid
f(R -1-(tetrahvdro-furan-2-yl)nethyll-amde N F3C N O
Exanhple 27

[2-(3-Trifluoromethyl-4,5 6. 7-tetrahydroindazol-1-yl)-acetylamino]-4,5.6, 7-tetrahydro-

benzo[blthiophene-3-carboxylic acid (5-dimethylaminomethyl-furan-2-ylmethyl)-amide

AN
N/

)
/
% o)
N
F.C N Q H
=N /
(%N}” -
In a similar manner to example 1e, C-(5-Dimethylaminomethyl-furan-2-yl)-methylamine
was used in place of N, N-dimethylethylenediamine to yield the title compound as a TFA

salt (23 mg, 0.033 mmol, 48 %).
MS (ESI) : m/z 565.0 [M + HJ".

Example 28

2-[2-(3-Trifluoromethyl-4,5 6. 7-tetrahydroindazol-1-yl)-acetylaminol-4.5.6.7-tetrahydro-
benzo[blthiophene-3-carboxylic acid (1,5-dimethyl-1H-pyrazol-3-ylmethyl)-amide




NSInasimlar manner to exanple |le,

(R -(-)-tetrahydrofurfurylam ne was used in place of
WON2008408348¢ di met hyl et hyl enedi ani ne to y| el d t heP¢T/EP®07/005851

conpound (17 ng, 0.034 nmol 3248 %. MS (ESI) : nfz

512.0 [M+ H +. Exanple 30 20

2-R2-(3-Trifluoronmethvl-4 5 6

7 t & hahvdr oi ndazol - 1-yl ) - acet vl anmi nol - 4, 5, 6, 7-t et r ahy

S en of bpt hi ophene- 3- carboxylic acid
[ (S)- 1(t ahvdro-furan-2-yl)nethyll-am de WO

F,C ZOIQ

I\I-dlrrethylethylenedlamneto yield the title
onpound (20 ng, 0.038 mml, 55 %. M5 (ESI) : niz

in a%}%@?(éyﬁqrﬂZﬁﬁag‘fpﬁEﬁgr?tg-éﬁréethylpyrazol-3-yl)methylamine was used in

place of Nt Nafiméthglethyenetiainiye Jo- ieldttivd tithe comhpoting (83 Ty, 8t043hymol, 61
dro- benzo[ bl t hi ophene-3-carboxylic acid

%). (5-nethyl -pyrazin-2-ylnethyl)-amide 10 N N~ O N F3C

5 MS (HI) o 585.3-{MHH]*a sim |l ar manner to exanple |e,

2- (am nonet hyl ) - 5- net hyl pyrazi ne was used in place of
N, N-di nethylethylenediamine to yield the title

Exafipiseound (24 ng, 0.045 mmol, 65 %. 15 M5 (ESI) @ mz
533.5 [M+ H +. Exanple 32 2-[2-(3-Trifluoronethvl-4 5
6 7-tetrahvdroi ndazol -1-yl)-acetvlamnol-4,5,6,7 20

2-[2-] (311’1’ fudnyreleipie4 6 207 -tetiahi hﬁilaeela— P ot tnlrto 4 7-tetrahydro-
10 ben ttﬁane ul f.on .

-1-yl)-acetylam no]-4,5,6, 7-

Dy
© N
c N 9 H
NS H [

In a similar manner to example 1e, (R)-(-)-tetrahydrofurfurylamine was used in place of N,
15 N-dimethylethylenediamine to yield the title compound (17 mg, 0.034 mmol, 48 %).
MS (ESI): m/z 512.0 [M + H]".

Example 30

20 2-[2-(3—Trifluoromethvl-4.5,6,7-tetrahydroindazol-1-vl)-acetylamino]—4,5,6,7-tetrah\@ro-
benzo[blthiophene-3-carboxylic acid [(S)-1-(tetrahydro-furan-2-yl)methylj-amide
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20

t et rahydr obe
nzo[ b] t hi ophene- 3-car bonyl } -am no) -et hyl ] -carbam ¢
w@eood/ovast - butyl ester: WO 2008/ 003452 PCT/EP2007/005851
PCT/ EP2007/ 005851 34 Boc 3N O NF3ICNOH~-~NNS
In a simlar manner to exanple le,
N- Bge=et hyl enedi am ne was used in place of N, N
di net thyl enediamne to yield the title conpound as
a whi®e sgl 8 (16 ny, 0.028 nmmol, 5 40%. b)
F,C 2" [ 2- (@3- HiKluoronmet hyl -4,5,6,7- tetrahydr0| ndazol - 1-yl
PQE?L b, 6, 7- tetrahydrobe
ﬂ & carboxylic acid
met hanesdl f onyl am no-ethyl)-amde O O=S  HN O N
C NOH N-N 10 [2-({2-[2-(3-Trifluoromethyl -
5,6, 7-tetrahydroi ndazol - 1-yl ) -acetyl am no] -4, 5, 6, 7-
In a sigtlacimadneriie ezamblet 14, @h@h@et@huémﬁoﬁyyl?mmﬂm usgdnmp]ace of N,

I' 0,
-G BTorBRlaing ok e uRSi et 0k BasBdmd, 36 %)
MS (BBI)f:on/z15M1.9 Mf+ddE. 15 concentration in vacuo. The

resulting colourless oil was redissolved in DCM (1

m-) and triethylamne (7.70 pL, 0.055 nmol) added,
Exarhple3dwed by net hanesul fonyl chloride (2.20 pL, 0.028

mol ). The resulting m xture was stirred at RT

overni ght. The sanpl e was concentrat ed in vacuo and
2- [2-(347ér|fnmsmrda‘¢1yb4]6zﬁ Thml#a i g eflan 4 @V dete

dro-

548. 3 [|v|+ H]+ Exarrple 33

\(\N

e

In a similar manner to example 1e, 2-(aminomethyl)-5-methylpyrazine was used in place
of N, N-dimethylethylenediamine to yield the title compound (24 mg, 0.045 mmol, 65 %).
MS (ESI) : m/z 533.5[M + HJ".

Example 32

2-[2-(3-Trifluoromethyl-4,5 6, 7-tetrahydroindazol-1-yl)-acetylamino]-4,5.6,7-
tetrahydrobenzo[blthiophene-3-carboxylic acid (2-methanesulfonylamino-ethyl)-amide

a) [2-({2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino}-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carbonyl}-amino)-ethyl]-carbamic acid tert-butyl ester:
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WD 2008/ 003452 PCT/ EP2007/ 005851 35
2-f2-(3-Trifluoromethyl-4 5 6
wQ' 200800382 dr oi ndazol - 1-vl ) -acet vl am nol - 4, 5, 6, FET/EP2007/005851
t et rahydr obenzo[ bl t hi ophene 34- carboxylic acid
(2-met hyl am no-ethyl)-amde HNO NF3ICNOHS 5
2-[2-(3Bagifluoronethyl-4,5,6,7-tetrahydroi ndazol - 1-yl
) -ac | am no] -4, 5, 6, 7-
tetrah obenzo[ b] t hi ophene- 3-carboxylic acid (25 ng,
0. 059 mMmm\ s dissolved in a solution of DCM (1
F.cm-) and DM (0.2 nL)

-1-yl)-N,N, N, N

Narfet Ay groqi ¥m hexafl uor ophosphate (27 ng, 0.070

) was added, followed by N 10

-am noet hyl )-N-nmethyl carbamc acid tert-butyl ester
(12 nmg, 0.070 mmol) and N, N- diisopropyl et hyl am ne
(12.2 pL, 0.070 mml). The resultant m xture was

In a%fmlfefrefﬁarﬁ‘fer EQ_eXQMSFeniéer—BoUé@hﬁéHédﬁhﬁln&\@\‘c‘asrmvlﬂCblace of N, N-
under reduced pressure, and the residue obt

dimeffufethylenpdiamipe dp aieldt theditle cpmpouns ﬁé@é"’mﬁs@“gﬂé mg, 0.028 mmol,

40 O/J)esul ting residue was dissolved in a solution of DCM
(0.5 nL) and TFA (0.5 nL) and stirred at RT for 30
m n, before 15 concentration in vacuo. The residue

obt ai ne TREGbbhREhyRM, 506, P REHF AHy dMIn IR ¥ PT-§5-aR B ﬁa@mno -45,6,7-
b) HPLC t Q[wgléd It he titl }gxconpound yas a TFA —zz-lt r%]mde
T

tetrabydybenzalbliophrme-Broargoxyligpeid h%me?ha[nﬁﬁtﬂ fagylamin
34 20 2-[2-(3-Trifluoronethyl -
7-tetrahydroi ndazol - 1-yl) - acetvl am noI 4,5,6, 7-
t et r ahfdr obenzo[ bl t hi ophene- 3- car boxyl i ¢ aci d
(4-an|?h]“ﬂ%-\butyl)-am de RN O N F3COH NJ- H NS

\\\ o
N
c o H
=N /
N
\N\)\H SI

[2-({2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino]-4,5,6, 7-
tetrahydrobenzo[b]thiophene-3-‘carbbnyl}-amino)-éthyl]-carbamic acid tert-butyl ester was
dissolved in a solution of DCM (1 mL) and TFA (1 mL) and stirred at RT for 1 h, before
concentration in vacuo. The resulting colourless oil was redissolved in DCM (1 mL) and
triethylamine (7.70 pL, 0.055 mmol) added, followed by methanesulfonyl chloride (2.20
pL, 0.028 mmol). The resulting mixture was stirred at RT overnight. The sample was
concentrated in vacuo and the residue obtained purified by preparative reverse phase
HPLC to yield the title compound as a white solid (4 mg, 0.007 mmol, 25 %).

MS (ESI) : m/z 548.3 [M + H]*.

Example 33



WD 2008/ 003452 PCT/ EP2007/005851 36 In a simlar

manner to exanple 33, N Boc-1, 4-di am nobut ane was used
wo eooploasas2 of N- (2- am noet hyl ) - N-net hyl car banPCT/BR10d7/005851

tert-butyl ester to vyi eId t¥e title conpound as a TFA
salt (2 rTg, 0003 rmDI % I\/S(ESI) D n12 4985[M

- [
(2-ethy|amno-ethy|) amde 10N NO NFICNOH J-
NNSInasimlar manner to exanple 33,

N-Boq:{NN- et hyl - et hyl enedi am ne. HCIl was used in place
of N-(R-am noethyl)-Nnethyl carbam c acid tert-butyl
ester tolyiebd the title conpound as a TFA salt (7

£c Mo 0. 012yTR 15 % . 15 M5 (ESI) : nlz 498.5 [M +
3 anp 6~2-[2-(3-Trifluoronmethvl-4 5 6
- ty\et ahNeoi ol -1-vl)-acetvlam nol -4,5,6,7 20
ra hy'drose o[ bl t hi ophene- 3-carboxylic acid

R)-1-pyrrolidin-3-ylnethyl)-amde HN O NF3CNO
N NS 6,1 1n asimlar manner to exanple 33,
(S)-3-am nonet hyl - 1- N-Boc- pyrrolidine was used in
place of N-(2-am noethyl)-Nnmethyl carbamc acid
2-[2-{3 hiflusranyethist, 2.6, 7ristrahysirpingazol1i)-acetylamino}-4,5,6, 7-

tetrahydrobenzo[b]thiophene-3-carboxylic acid (25 mg, 0.059 mmol) was dissolved in a
solution of DCM (1 mL) and DMF (0.2 mL). O-(7-azabenzotriazol-1-yl)-N,N,N’ N~
tetramethyluronium hexafluorophosphate (27 mg, 0.070 mmol) was added, followed by N-
(2-aminoethyl)-N-methyl carbamic acid tert-butyl ester (12 mg, 0.070 mmol) and N,N-
diisopropylethylamine (12.2 pL, 0.070 mmol). The resultant mixture was stirred at RT
overnight. The solvent was removed under reduced pressure, and the residue obtained
purified by preparative reverse phase HPLC. The resulting residue was dissolved in a
solution of DCM (0.5 mL) and TFA (0.5 mL) and stirred at RT for 30 min, before
concentration in vacuo. The residue obtained was purified by preparative reverse phase
HPLC to yield the title compound as a TFA salt (15 mg, 0.025, 42 %).

MS (ESI) : m/z 484.7 [M + HJ".

Example 34

' 2-[2-(3-Trifluoromethyl-4 5.6, 7-tetrahydroindazol-1-yl)-acetylamino]-4.5.6,7-
tetrahydrobenzo[blthiophene-3-carboxylic acid (4-amino-butyl)-amide

H,N

2

N
C o H
=Ny
N H



conmpound as a TFA salt (5 ng, 0.009 nmmol, 12 %. 25 M5
(ESI) : mz 510.3 [M+ H +. WD 2008/ 003452
weQnsmeexasn7/ 005851 37 Exanple 37 PCT/EP2007/005851
2-[2-(3-Trif|uoronethv| 4 538
7-tetrahydroi ndazol - -.acetvl am nol -4, 5, 6, 5
In a sigtileanapdenotscexaoite BRI K/ bédliareinelisgng waaased in place of N-(2-
amm@éfﬁ;&‘) % Fhe l:%qﬁc Ekid '}'Fl? ‘Bgtg{[\'egtégol\{/ ifldndltitld cofpeuhdi ad a TFA
ner to exa
salt (34§gnmﬁii]3lmm08&c%éizetl d| ne was used in place of N-(2-
n Ryl carbam c acid tent-butyl ester to
MS (glg\e)l'gﬁfgh%é#?W(ﬁ]dnpound as a TFA 10 salt {11 ny,
5 0.018 mml, 25 %9. M5 (ESI) : nmlz 482.4 [M+ H +.
Exar%?'gsle 38 15 2-[2-(3-Trifluoronmethvl-4 5 6
r ahydr oi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-
t et rahydr obenzo[ bl t hi ophene- 3- car boxylic acid

tetraBydraberonoiilthidphéné3 Rachaxrc & Bethukaming€ Nick
N- ( 2- ami noet hyl ) - N- et hyl car bani ¢ aci d t ent - but yl

10 ester to yield the title conmpound as a TFA salt (10
an, 016 nmmol, 23 9. M5 (ESI) : mz 496.6 [M+ H +.
le 39

\\\ .

N

F,C N Q H
A\ N /

In a similar manner to example 33, N-Boc-N-ethyl-ethylenediamine.HCl was used in place
of N-(2-aminoethyl)-N-methyl carbamic acid tert-butyl ester to yield the title compound as
a TFA salt (7 mg, 0.011 mmol, 15 %).

15 MS (ESI) : m/z 498.5 [M + HJ".

Example 36

2-[2-(3-Trif|uoromethv|-4.5.6,7-tetfahydroindazo|-1 -yD-acetylamino]-4,5,6.7-
20 tetrahydrobenzo[blthiophene-3-carboxylic acid ((R)-1-pyrrolidin-3-yimethyl)-amide

HN/Dj o
N
C \ o H
=N /
S N\)\” S |
In a similar manner to example 33, (S)-3-aminomethyl-1-N-Boc-pyrrolidine was used in
place of N-(2-aminoethyl)-N-methyl carbamic acid tert-butyl ester to yield the title

compound as a TFA salit (5 mg, 0.009 mmol, 12 %).
25 MS (ESI): m/z 510.3 [M + H]".




WD 2008/ 003452 PCT/ EP2007/ 005851 38
2-12-(3-Trifluoronethvl-4 5 6
wQ@' 26080038y dr oi ndazol - 1-yl ) -acet vl am nol - 4, 5, 6, FET/EP2007/005851
t et r ahydr obenzo[ bl t hi ophene33- car boxylic acid
(3-am no-propel)-amde 5 HZNO NF3ICNOH NSIn a
simlar manner to exanple 33, N-Boc-1, 4-di am nopropane
ed in place of N-(2- am noethyl)-N et hyl
Exarggl?:béf mc acid tert-butyl ester to yield the title
conmpound as a TFA salt (6 rTg, 0.0012 nmol, 21 % . 10

2228k m: E st %1 &rdnlbirbiddadol-1 WQE‘BMSm‘%M 5.6.7-

tetra hydrobe nzo[blthlophene 3- carboxyllc acid
ethylamde 0 NF3BCNOH %NG6---1 HS
2-[2-(3Hrrifluoromnethyl-4,5,6, 7-tetrahydroi ndazol - 1-yl
)-acety inol-4,5,6,7- tetrahydrobe
nzo[ b] t iyfophene- 3- carboxylic acid (20 ng, 0.047 mol)
was di ssojv in a solution of DCM (800pL) and DMF
FC(ZOO ) . HPQl yner supported carbodiim de (| oading 20
L?Qﬁé , 0.064 mmol) was added, followed by
y solution in THF, 94.0 pl, 0.188
The resultant m xture was heat ed in a Biotage
'thCreator m crowave at 120 C for 15 mn The reS|n
was filtered off and washed through with eF’fw
In asinjilar FiadAer topexangoe 38, 3-amnip-MAERP¢-azstidne \Ma;% useghip P'ace of N-(2-
amn‘}:&@eswi Jnﬁ%{)hyllltcraﬂ; ly:vaa%d fég‘ kg!?ﬂteggr%i yleld #RaHR. camsbuhBaas a TFA

t-ai ne ur| preparative reverse phase
10 saltg® WL@!&)ﬁmCﬂdﬁj@he t|t| e conpound as a white solid

S G T bl 4% (M

Example 38

15 2-[2-(3-Trifluoromethyl-4.5.6,7-tetrahydroindazol-1-yl)-acetylamino}-4.5.6,7-
tetrahydrobenzo[blthiophene-3-carboxylic acid (azetidin-3-ylmethyl)-amide

HNQ\

0
N

C N o H

d\N\)\\N /|

N H S

20 In a similar manner to example 33, 3-aminomethyl-1-N-Boc-azetidine was used in place of
N-(2-aminoethyl)-N-methyl carbamic acid tert-butyl ester to yield the title compound as a
TFA salt (10 mg, 0.016 mmol, 23 %).

MS (ES!): m/z 496.6 [M + HJ".

25 Example 39
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39 Example 41 2-f2-(3-Trifluoronethyl-4 5 6
7-tetrahydroi ndazol -1-yl)-acetyl am nol -4,5, 6, 7-

w0 edosabBasy obenzof bl t hi ophene- 3- car boxyl i ¢ aci dPCT/EP2007/005851
dimethylamide \ 0 NNS F3& 6--' O51In a sinlar
manner to exanple 40, dinethylanne (2.0 Msolution in
THF) was used in place of ethylamne (2.0 M solution

tetra @b 1 h 3-o1ar x@llc acid (3- ammo -propyl)- amle

7-tetrahydr o- benzof bl t hi ophen-2-yl)-2-(3-trifluoroneth
yl-4,5,6,7 tetrahydroi ndazol -1-yl)-acetam de 15 a)
N-(4,5,6,7-Tetrahydro-benzo[ b] t hi ophen-2-yl)-2-(3-trif
net hyl -4,5,6, 7-tetrahydro
nd&azol-1-yl)-acetam de 20 FBC NON S
2- [2 (3 rlfbuororret hyl -4, 5, 6, 7-t et r ahydr oi ndazol -
- -acet% am nol -4,5,6,7 tetra
FChydrolﬂenz [ D th' ophene- 3-carboxylic acid (200 ng, O.47
ovvder 25 (45 ng, 0.70 mmol) were
‘ﬂ de@H i s-gaimol ine (4 m-) and the resul ting
xture heated in a Biotage Sm thCreator mcrowave at
O Cfor 10 mn. The m xture was diluted with water
, acidified to pH_1 and ex
in 2 §imiT maé‘t‘ﬁw Emale ¢3 &B@@V*n%?'am'moemma i aPE?%e of N~2-
am.r\wrﬁjl)wn%ihﬂ\éafba&ﬂ@l lagidn tet!dual @ sendo Wém:mttmat@dwpdund as a TFA
The WD 2008/ 003452 PCT/ EP2007/ 005851 40

uo,
salt @@90‘?}@0%?’8?%62& ®hs purified by silica gel

MS ?ém TRI0a848piMm w”j'ng DCM as eluent, to afford the
e conpound as an off-white sol i d (170 ng, O0.44
mmol, 95 9.

Example 40

2-12-(3-Trifluoromethyl-4 5.6, 7-tetrahydroindazol-1-yl)-acetylamino]-4,5.6,7-
tetrahydrobenzo[blthiophene-3-carboxylic acid ethylamide

N
SNV H
A N /

2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino}-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxylic acid (20 mg, 0.047 mmol) was dissolved in a
solution of DCM (800uL) and DMF (200 pL). Polymer supported carbodiimide (loading
1.22 mmol/g, 53 mg, 0.064 mmol) was added, followed by ethylamine (2.0 M solution in
THF, 94.0 pl, 0.188 mmol). The resultant mixture was heated in a Biotage SmithCreator
microwave at 120 °C for 15 min. The resin was filtered off and washed through with
MeOH (2 x 50 mL), EtOAc (2 x 20 mL) and MeCN (2 x 20 mL). The combined filtrate was
concentrated in vacuo, and the residue obtained purified by preparative reverse phase
HPLC to afford the title compound as a white solid (1 mg, 0.003 mmol, 6 %).

MS (ESI) : m/z 455.5[M + HJ".
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5 b)
N-(3-Fornyl-4,5,6, 7-tetrahydro- benzo[ b] t hi ophen-2-yl) -
w@2{08400345% | uor onet hyl -4, 5,6, 7- PCT/EP2007/005851
t et rahydr oi ndazol - 1-yl ) - ace®@dnide H 0 FBECNO ~-H S
10 Phosphorus oxychl oride (399 pl, 4.28 nmmol) was
Exaraplddd dropwi se to a stirred sol ution of DM (332 pl,
4.28 mmol) in 1,2-dichloroethane (3 nL). A suspension
of N-(4,5, 6 7-
[ rifs 3, et hyl

etragy4%g§engbi5§|th%kf1% % grﬁ%'r%&gﬁ@ém%d%e)t?@fd@m de (1 64 g
) was added

portionwise yith stirring, and the mixture stirred at
RT for 1Nsgn. The resulting yellow solution was 15
F.Crefl uxed fo n. After cooling to RT, the m xture
addeg—td ution of sodiumacetate (13.6 g, 166
771 nH13; wat er) and the solution heated at
Cfor 20 mn. After cooling to RT, the solution
s diluted vvith DCM(lOO m.), and the phases

epar at ed. eo .ayer was I . :
In & SEBG" aryies il S IED B b HEE VB (.0 Mol (Y Was used i
placs 8 éthylh@hes@ Mrsohitioa i THE) © el tie titfe ¢dbGBoumt)(1 na, 0203 mmol,
over sodium 20 sul phate and concentrated in vacuo to
6%)afford the title conmpound as a yellow solid (1.52 g,
MS @S0 mmoss5 88 WH]' C)
N- (3- Hydr oxynet hyl -4, 5, 6, 7-t et rahydr o- benzo[ b] t hi ophen
-2-yl)-2-(3-trifl uoromethyl
Exarfiple.4, 7-t et r ahydr oi ndazol - 1-yl ) -acetam de 25 HO F3C O
N,S 6---1N W 2008/ 003452 PCT/ EP2007/ 005851 41
N- ( 3- Fornyl - 4,
N-(354@ﬁagh@m@1_a@§,m-Jthd;bédmouﬂtmmphamz-w)-z-(s-mfnm'ro‘mexbvle4,5,6,7-
[-4,5, 6, 7- tetrahydroindazol -1-yl)-acetam de
MME%%M@S added portionw se, with
stirring, to a solution of sodium borohydride (359
ng, 9.49 mmol) in EtOH (300 nL). The resulting
m xture was stirred at RT for 40 nmin. Acetic acid was
a) adNgd 505 Pretrakydidibehzd[bghiophen-2-yl)-2-(3-trifluoromethyl-4,5,6,7-tetrahydro

indazol-1-yl)-acetamide

FC_y
=N\ /
N

2-[2-(3-Trifluoromethy!-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino]-4,5,6,7-

tetrahydrobenzo[b]thiophene-3-carboxylic acid (200 mg, 0.47 mmol) and copper powder
(45 mg, 0.70 mmol) were suspended in quinoline (4 mL) and the resulting mixture heated
in a Biotage SmithCreator microwave at 200 °C for 10 min. The mixture was diluted with
water (5 mL), acidified to pH 1 with 5 M HCI, and extracted with diethyl ether (3 x 50 mL).

The combined organics were dried over sodium sulfate and concentrated in vacuo. The
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5 effervescence ceased. The resulting m xture was
concentrated in vacuo to afford an off- white solid.
wab@ssad4s was di ssol ved in d| et hyl et her (200P@/EPBNTI005851
washed with water (100 nl)40 The organics were dried
~over sodiumsul fate and concentrated in vacuo to yield
residue @btained wascruilied by siisa gel erpaatogmanhy ysingCYl asg?'é%"f, to afford
: 10
the tlggg{)_[rgf)g@rh%@szarz\@‘f (A}ﬁ %?Iﬂ grrg&ng)t zﬁqynﬂ'lMOT dd o).
5-di hydr oi ndazol e- 1-yl ) acet am do -
5,6, 7-tetrahydrothieno [2,3- cl pyran 3-car boxam de 15

a)
b) 2- A(Tbomyr4d hy-deteahyprabenzelithiophengylatr(Striipioneinid.5.6.7-
tetra,gydrgﬁ,}ggg . -ac'é'?amm §: 20 Tetrahydro-4H pyran-4-one (1.77

cyanoacetam de (1.50 g, 17.7 mmol) and
sul phur (560 rrg, 17.7 mmol) were stirred in EtOH (6
m). Diethylgmine (2 n, 19.4 nmol) was added and the
reactionGtfrred at RT overnight. A precipitate had
F:C.f or me 0 nL) was added and the solid
mer ith water (10 nlL), then heptane (50
gHves e red solid. The solid was stirred in
QAc/ MeCH (75 nmL), then 25 filtered to give an off
ite solid (1.64 g, 8.3 mmvol, 47 %9. M5 (ESI) : mz
199 [M+ H'. b)
2-(2-(3- (trlfluoronethyl) 4, 5- di hydr oi ndazol e- 1-yl ) ace
Phospatiudmxyéhlbride (399t 8t 4. aaynfnol) liasrea{d2d dropwise to a stirred solution of

o s A AR TRy e ORI H Ropepio i s 567
tetrafd@iro-benzo[blthiophen-2-yl)-2-(3-trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-

acetamide (1.64 g, 4.28 mmol) in 1,2-dichloroethane (80 mL) was added portionwise with
stirring, and the mixture stirred at RT for 15 min. The resulting yellow solution was
refluxed for 20 min. After cooling to RT, the mixture was added to a solution of sodium
acetate (13.6 g, 166 mmol, in 130 mL of water) and the solution heated at 50 °C for 20
min. After cooling to RT, the solution was diluted with DCM (100 mL), and the phases
separated. The aqueous layer was extracted with DCM (100 mL) and the combined

organics washed with saturated sodium bicarbonate solution (100 mL), dried over sodium

sulphate and concentrated in vacuo to afford the title compound as a yellow solid (1.52 g,
3.70 mmol, 86 %).

c) N-(3-Hydroxymethyl-4,5,6,7-tetrahydro-benzo[b]thiophen-2-yl)-2-(3-trifluoromethyl-
4,5 6,7-tetrahydroindazol-1-yl)-acetamide

HO
F,C N o) .
= ‘N\)\\N 74 |
NS H g
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2-am no-5, 7-di hydr o- 4Ht hi eno[ 2, 3-c] pyran- 3- car boxam d
e (40 ng, 0.20 mmol) and 2-( 3-
W@ eosbusr omet hyl ) -4, 5, 6, 7- t et r ahydr oi ndazol e- BEHEPROB005851
ic acid (50 ng, 0.20 mol) 4kre dissolved in DCM / DVF
(3 nmb/ 50 pL) and pol yner supported
N-(3-Gartylry$,6i T-tetrdbcsd-de2dbltiophgn-2 v 2riddrifiuproethylst Ael-)
tetra@?cﬁg ﬁdna%ajg-){f%cr%g%n\glgg r(]l ?ﬁg £ d\’ﬁﬁnd’})e\%segdﬁd Ho%@oﬁ;vl é’rWItl\@tlrrlng

eaction m xture was
to a $dllittomraf dodimshberghydride (%Q)ﬂg( 9@9rrmol) ircEtQtd (3000mh). ) The resulting
0] hen f r
mlxtl@gdvd%@ t%’(\)frrélgl\/%tnbk fo-F 20 rjn’ %c%ﬂ%ndé%%ﬁgé& eflopWise until the
efferpasepaceatéasedr &herrseulpmgamunemaegmedﬁéﬁemf@i Vﬁ?'éfdt?c@ffoé% an off-

white scﬁjﬁh Tji\ggs%ﬁw g’rssglvggx Qeﬁéﬁ%ﬂEPboo 1Y and WasMBd WRB\ater (100

mL). 2TIQe’Ze|(g%n(cts weré Ldoed;merm;jd)um, salfage and concentrated in vacuo to yield the

etr e do t hi ophene- 3-
tmeﬂ%?%%?ﬁé%éﬁﬁﬁ%“%f”@ ﬁ %Rlop eh%ﬁ caZboxaﬁ1de 0
MS (B8N : nii2Nt13.4 B0 +Ad15.0l ut i on of

2, 5-di hydroxy-1, 4-dithiane (5.83 g, 38.3 mml),

2-cyanoacetamde (8.4 g, 99.1 mmol) and triethyl am ne
Exanfl®46L, 71.9 mmol) in EtOH (30 nL) was heated at 70 C

for 2 h then allowed to stand overnight. The reaction

m xture was reduced by half in vacuo and the sol ution
2- (Z-Cbahfmbraméﬁrnvi)% tibygroodazae d -yaeetapiidat45.61htetrahydrathieno [2,3-
_f| tere eoff 25 washing with heptane (200 m-) to

as a brown solid (7.122 g, 50.1 mol, 51

% 1 H NWR (400MHz, CD30OD): 6 6.21 (d, 1 H), 6.93 (d,

a) 2'%”‘%"? %QC'EZV?’?‘?/(‘%F‘ ﬁ%&zpﬂﬁ%a?é 89% téahsgr 2| ndazol e- 1

-yl )acet am do) t hi ophene-3- carboxamde 0 HZN N O
F&~ C 1 S

c r

H,N

/N0

H,N

Tetrahydro-4H-pyran-4-one (1.77 g, 17.7 mmol), cyanoacetamide (1.50 g, 17.7 mmol) and
sulphur (560 mg, 17.7 mmol) were stirred in EtOH (6 mL). Diethylamine (2 mL, 19.4
mmol) was added and the reaction stirred at RT overnight. A precipitate had formed.
Water (10 mL) was added and the solid filtered, washed with water (10 mL), then heptane
(50 mL) to give a pale red solid. The solid was stirred in EtOAc/MeOH (75 mL), then
filtered to give an off white solid (1.64 g, 8.3 mmol, 47 %).

MS (ESI): m/z 199 [M + HJ".

b) 2-(2-(3-(trifluoromethyl)-4,5-dihydroindazole-1-yl)acetamido -4,5,6,7-
tetrahydrothieno[2, 3-c]pyran-3-carboxamide.
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N S H5 2-am not hi ophene- 3-carboxam de (23 ng, 0.16

mml ) and 2-(3-(trifluoronmethyl)-4,5,6,7- tetrahydro-1
woRiosgesast e- 1-yl )acetic acid (40 ng, 0.16 nmol PCTEPBO7/005851
di ssolved in DCM /DVF (2 nf2/ 50 pL) and pol yner
supported carbonyl dii m dazole (264 ng, 1.2 nmol /g,
0.32 ol )N d. The reaction mixture was heated at
120 C for ;10 min in a Biotage 10 Sm thCreator
m cr owaveN ction mxture was filtered washing
wiph VBT (1Qmi), Et OAc (10nmi), and MeCN (10 ni). The

/I t | at edwas concegtrated in vacuo to give a yellow
A Rurification by preparative reverse phase HPLC
esired product (1 ng, 2%. Ms (ESI) : mz 373

+. 15 Exanpl e 45

2-a (?g%ha‘{%dr 41 n %ng ZrﬁffjpS}Hn- - 5@5&3 I@e5(:46 rrég,70 .20 mmol) and 2-(3-

azorl é cet am
(trlﬂuwomaﬁy@#c&&?éﬂv{@dﬂllm lerﬂw%ceyccm'@o@mnﬁﬂa Q@Oa)anI) were

d'ssﬁ\é- Tcar @%xam gi m%m) ér{%t R@WEIIZ%@ gtge[c%rb"br@]dﬂbh‘ida‘%ble (330

mg, N:2metriolf/p - 8.396 pendl)iedded.2The r@actlgrx nixtpreowps heated at 120 °C for 10
min Y ﬁ%"@?c?éﬁévﬁderh@?eggn% mbiy %e_‘% dya nﬁﬁ#é With (MEBH (10 mL),

EtOfEc (atGwyiLe)znambN(eQ)l\hﬂO ird.).4 Tmmillyrate\m@s gqmmtratqgi ihheacuo to give a

yellopvg@.?nré. d?ﬂ\,@ éet{ow(ao%oaleﬁ%gtl% Eé\{%%]%h d}@l’sﬁe So%%&@w&@ﬂroduc’t as a

whité sbltdg(7 Somg a8t mognalj @ Pe)wat er (10 nL), heptane (50 ni -)
ed{,prange solid (850 ngy, 4.03 nmmol, 23 9.

M Y g8 e B Bra007) 05act 94 i (ESI) : mz
212 [M + |—|]+ b) _ _
Exan.lrge4t4hyl -(2- (3 (trifluoronmethyl)-4,5,6,7-tetrahydroi

azol e-1-yl )acetam do -4,5,6, 7- tetrahydrothieno[2,
3-c] pyridine-3-carboxam de 5

2-(2-(3-(trifluoromethyl)-4,5.6, 7-tetrahydro-1H-indazole-1-yl)acetamido)thiophene-3-

carboxamide

a) 2-aminothiophene-3-carboxamide

H,N

[\

H,N S

A solution of 2,5-dihydroxy-1,4-dithiane (5.83 g, 38.3 mmol), 2-cyanoacetamide (8.4 g,
99.1 mmol) and triethylamine (10 mL, 71.9 mmol) in EtOH (30 mL) was heated at 70 °C
for 2 h then allowed to stand overnight. The reaction mixture was reduced by half in
vacuo and the solution cooled with ice to produce a precipitate. The solid was filtered off,
washing with heptane (200 mL) to give product as a brown solid (7.12 g, 50.1 mmol, 51
%).

1H NMR (400MHz, CD,;0D): 6 6.21 (d, 1H), 6.93 (d, 1H).



HZN O HNON 11 NS F3CONM In a simlar manner to
exanpl e 43b,
WQ@2@si00s5- met hyl - 4, 5, 6, 7-t et rahydr ot hi eno[ 2, 3PCT/EP2007/005851
c] pyri di ne- 3- car boxani de) wh$ used in place of
2-am no-5, 7-di hydro-4H-t hi eno[ 2, 3- 10
b) c] pyRa@-(3-tiintrormtiyied, 5 6. 5 tetlabydrminderaled -gapiamide)tiophene-3-
carb%@w%{f‘ salt (11 nmg, 0.02 mol, 10 %. MsS (ESI) : niz
+ H +. Exanple 46 15
2-(2-(3-(trifluoronethyl)-4 5 6
7-tetrahvdroiyndazol e- 1-yl ) acet am do
F;¢4, 5, 6, 7-tet ffahydro thieno[ 2,

3 cl yr| ¢ -carboxami de a) tert-butyl
no- 31carb | -4, 5-di hydrot hi eno[ 2, 3-c] pyri di ne-6
H) ar hoxyl 20 0 HZN HZN s O tert-butyl
oxopiper i i ne-4-car boxylate (9.95 g, 50 mmol),

anoaceta de (4.24 g, 50 nmol) and sulfur (1.6 g,
50 nmmol) were stirred in EtOH (20 nL). Diethylamne (5
m., 48 25 mmol) was added and the reaction stirred at

nﬁ@éﬂéﬁﬁ@&@karbﬁéﬁ%fﬁd ther m?lé Hnﬁ‘wot)%oSQ éyi(ﬂnﬂmbromatrﬁyw 5,6,7-

and theé so tere

tetrawctrbﬂh‘elpciame ( ¥becetic-gcid (40 gqgve 18 ramewe;r@w%wvsﬁ%? RCM/DMF
2

@ mh 58w g0 Asr stbaghed oossg?ﬁmfg%lé (295 rmdf T2 thrhollg, 0.52

mmag- addasadyie- ragton Mixturg MagoniRe FF§/I1)294 G fe, 10 1 r'ahwotage
10 Smltﬁglle%fjdgq'ﬁllc@)ﬁavey*ﬂl@?@é&l% qﬁﬁxture was flltered washing with MeOH (10mL),

ot hi eno[ 2 Clrﬁy“ i ne-6( 7H) - car boxyl at

EtOAQQNQmL)HamM@@ ( /rnl;) e filtrate was concentrated in vacuo to give a

yellow gum. Purification by preparative reverse phase HPLC gave desired product (1 mg,

2 %).

MS (ESI) : m/z 373 [M + HJ".

15
Example 45

6-methyl-2-(2-(3-(trifluoromethyl)-4.5.6,7-tetrahydroindazole-1-yl)acetamido -45,6,7-
tetrahydrothieno[ 2, 3-c]pvridine-3—carboXamide

20
a) 2-amino-6-methyl-4,5,6,7-tetrahydrothieno[ 2, 3-c]pyridine-3-carboxamide

H,N

e

HN

25 N-methyl-4-piperidone (2.00 g, 17.7 mmol), cyanoacetamide (1.50 g, 17.7 mmol) and
sulfur (560 mg, 17.7 mmol) were stirred in EtOH (6 mL). Diethylamine (2 mL, 19.4 mmol)
was added and the reaction stirred at RT overnight. A precipitate had formed. Water (10
mL) was added and the solid filtered, washing with water (10 mL), heptane (50 mL) to give
a red/orange solid (850 mg, 4.03 mmol, 23 %).



10

15

F,C/ ONO OS5 tert-butyl
2- am no- 3- car banoyl - 4, 5- di hydr ot hi eno[ 2,
wW@2@Bpysdi ne- 6( 7H) - carboxyl ate (72 nmg, 0. 24 mewEP20am0h5851

2-(3-(trifl u oromethyl)-44% 6, 7-tetrahyd ro- 1 Hi
ndazo le- 1 -yl) acetic acid (60 ng, 0.24 nmol) were

MS BESsankzed 2ilM +Ddl / DVF (3 nmU 50 pL) and pol ymer
supported carbonyl diim dazole (396 ng, 1.2 mol /g,
0.475 mmol ) added. The reaction m xture was 10 heat ed

b) &-methgl-Z(2-63-(tiftuanemethil)¥ifeb. Aitelrwaiaindaprie- 1—4%{%@0 -4,5,6,7-

3 __épﬁigg with MeOH (10 nL), EtOAc
tetraﬂ%ﬁﬁ%ol’%%g dly/L%ﬁ# ?%O nﬁ %e filtrate was
concentrated in vacuo to give product as a yell ow gum

(67 nmg, Oy o mmol, 53 %9. M5 (ESI) : mlz 528 [M +
H+ 15 c)

A uoronethyl)-4,5,6, 7-tetrahydroi ndazol e-1
(L an1do/-4 , 6, 7- tetrahydrothienof 2,

¥-clpyrydi ne-3:-C rboxan1de HZNO HN NN 11/ S

> 0 H 20 tenk-butyl

panoyl - 2-(2-(3-(trifluoronethyl)-4,5,6,7-tetrahyd
i ndazol e-1- yl)acetam do

-4, 5-di hydrot hi eno[ 2, 3- c] pyri di ne-6( 7H) - car boxyl at e

In é"'%ﬁmii.irsﬁn%h:\{&d td Nexatdpfé DY (2aiind-6-A18tdyl-aBl6 sttlefréwarahueno[z 3-
. The reaction m Xture was_ concentr
Cloyidios8 carp NG| BaASb YTt dpaPiEs V8l 12 eEeb Bribe st ienol2 -
c]pyE?% beé/rB?ﬂﬁﬁ‘lHé %jy@fdotﬂbl%le %éméou@a/dﬂ\met 'EFA(E ahlt @1 ﬁmr?’} b@gzrrémol 10
ng, . Z

%) [M+ H + WO 2008/ 003452 PCT/ EP2007/ 005851 46
MS?‘S‘?‘ & 4% ﬁrﬁHglnethyl 2-(2-(3-(trifluoronethyl)-4 5
-tet rahydr ol ndazol e- 1-yl ) acet am do)
t hi ophene- 3- car boxam de

Example 46

F,C

2-(2-(3-(trifluoromethyl)-4.5 6 7-tetrahydroindazole-1-yl)acetamido -4 5 6,7-tetrahydro
thieno[2, 3-clpyridine-3-carboxamide

a) tert-butyl 2-amino-3-carbamoyl-4,5-dihydrothieno[2, 3-c]pyridine-6(7H)-carboxylate

20

25

tert-butyl 4-oxopiperidine-1-carboxylate (9.95 g, 50 mmol), cyanoacetamide (4.24 g, 50
mmol) and sulfur (1.6 g, 50 mmol) were stirred in EtOH (20 mL). Diethylamine (5 mL, 48
mmol) was added and the reaction stirred at RT overnight. A gum had formed in the
solution. Water (50 mL) was added and the solid filtered, washing with heptane (150 mL)
to give a brown/yellow solid (12.0 g, 40 mmol, 81 %).

MS (ESI) : m/z 298 [M + HJ".
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5 a) 2-am no-4, 5-di net hyl t hi ophene- 3-car boxam de 0
H2ZN H2N S 10 2- butanone (1.27 g, 17.6 mmol),
W@ yWe0esss: am de (1.50 g, 17. 6 mmol ) and sul phuPCT/BBB07/005851
ng, 17.6 nmol) vvere stlrred 5n Et()—| (6 rTL)
Di et hyl am ne m., 19.4
b) reatertrlyylstirr @JP"B?mPW %@e@rﬁ*rﬁmrowmﬂ}"‘(3@71%”3}“’9@?‘1320'6 -1-
a Ho N8 diHiBrdtRBRd 2B pyHdiielb @ HochFRsyIaR | nto Et OAc
v C%gagﬁm X Csrﬂ(e he co[ m@%ﬂ mgkgaye%pv\ere t hen
washed wth brine, dried over MgSXi filtered and the
sol vent rempved in vacuo to give product as 15 a
yel l ow solid[(435 ng, 2.56 mmol, 15 % . b)
-(3- (trlfluoromsthyl) 4,5, 6, 7-tetrahy
-1 Jyl )acet ami do) t hi ophene- 3-car boxani de
S F3COIn a simlar manner to

th| ophene- 3- car boxam de was used

2-am no-5, 7- dlﬁo 4H t hi eno[ 2, 3-c] pyr an- 3- car boxam d
e toyield the 25 title conpound (3.1 ng, 0.008 mmol,

ol e el indly o ARl 12 mo
0.244mdonyandb 2nBY(Hiftliordreinyl)34, 6 11 7-fetranydroetthindpzale 8 -yl)acetic acid (60
mg, M%bﬁé&gh gqr: %ﬁgg&;ﬁ!@é&%&l /b%?t(é nr}\fl/ogo pL) and polymer supported
carbdnyMiinii@aZbi@t39gl m§- TR trinyibid)i ot temencd- acileldo Xdues rébactio rBixture was
heat‘ég gt "?IEJ)\I °(§ for 10 min in the microwave. The reaction mixture was filtered washing
with MeOH (10 mL), EtOAc (10 mL), and MeCN (10 mL). The filtrate was concentrated in
vacuo to give product as a yellow gum (67 mg, 0.0127 mmol, 53 %).

MS (ESI) : m/z 528 [M + H]".

c) 2-(2-(3-(trifluoromethyl)-4,5,6,7-tetrahydroindazole-1 -yI)acetamido -4,5,6,7-
tetrahydrothieno[2, 3-c]pyridine-3-carboxamide

FLTN L~ ° N
tert-butyl 3-carbamoyl-2-(2-(3-(trifluoromethyl)-4,5,6,7-tetrahydro-1H-indazole-1-

yhacetamido -4,5-dihydrothieno[2, 3-clpyridine-6(7H)-carboxylate was dissolved in
TFA/DCM (2 mL / 2mL) and stirred at RT for 2h. The reaction mixture was concentrated
in vacuo and purified by preparative reverse phase HPLC to give desired product as a
white solid as the TFA salt (12 mg, 0.023 mmol, 22 %).

MS (ESI) : m/z 428 [M + H]".
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2-pentanone (1.52 g, 17.6 mmol ), cyanoacetam de (1.50
g, 17.6 mml) and sul phur (560 ng, 17.6mml) were
waeisnedsin EtOH (6 nL). Diethylam ne (2 ni, 1BCHEP2007/)05851

was added 10 and the react#®n stirred at RT
overnight. Water (20 m -) was added and the

Examppledirpi tate filtered off and washed wi th heptane (100
m-) to gi ve the product as a creamsolid (150 nyg,
081hmml 5 9. 1HNI\/R(4OOI\/Hz CDCI3): b117 (t

thQ(? Q% ﬁ%ﬁ'_)%gx%%l%

r ahydr oi ndazol e-1 -yl )acet am de)

t.hi. - 3. HzN -i"~IK O NN S H
) 2ifRAT e R ARRRIAR: SeaboriterC, o))

2- Ami no- 4- et hyl - 5- nethylthlophene 3- car boxam de was

usgd in place of

2-/am no-5, 7-di hydr o- 4Ht hi eno[ 2, 3-c] pyr an- 3- car boxam d

[ -2-(2-(3-(trifluoronethyl)-4,5,6,7-tet

HNE ' Id the title conpound (7.8 ng, 0.019 nmol, 9
(ESI) : mz 415 [M+ H +. 25 Exanple 49
trifluoronmethyl)-4 5 6

HN7- t®¢t ahydr oi ndazol e- 1-yl ) pr opanani do) -4, 5,6, 7- 30

t et rahydr obenzof bl t hi ophene- 3- car boxam de WO

2008/ 003452 PCT/ EP2007/005851 48 a) 2-(3-chloro

2- butyn@ﬁ@raﬁrzv @0)1743 mnfol)/ <y gtdaebiathiade1.50 g, 17.6 mmol) and sulphur (560
mg, ‘?728 m Eall)qlw% St?r?ed lncl':aOItzl n?_)deDleE%llgmlneCiZ mL, % 4 mr§ol) %vas added
and the reaction stirred at RT overnight. Water (20 mL) was added and the reaction
mixture extracted into EtOAc (20 mL x 3), the combined EtOAc layers were then washed
with brine, dried over MgSO.,, filtered and the solvent removed in vacuo to give product as
a yellow solid (435 mg, 2.56 mmol, 15 %) .

b) 4-5-dimethyl-2-(2-(3-(trifluoromethyl)-4,5,6,7-tetrahydroindazole-1-yl)acetamido)

thiophene-3-carboxamide

In a similar manner to example 43b, 2-Amino-4,5-dimethylthiophene-3-carboxamide was
used in place of 2-amino-5,7-dihydro-4H-thieno[2,3-c]pyran-3-carboxamide to yield the
tittle compound (3.1 mg, 0.008 mmol, 4 %).

MS (ESI) : m/z 401 [M + HJ".

Example 48
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2-am no-4,5, 6, 7-tetrahydr obenzo[ b] t hi ophene- 3- car boxam
ide (250 ng, 1.28 mmmol) and triethylamne (0.18 ni,

wdad @803t ) were stirred in DCM (5 nl). PCT/EP2007/005851
3-chl or opropi onyl chl oride €462 ng, 1.28 mmol) was
added dropvvl se under a n|| t4roen at rrgsphdere St|| rrltng

e ) xture extractedlnto 10 DCM (3 x 50

th'oth &3 %dx% JQ ed DCM | ayers were washed with brine,

dri ed over MgSO4, filtered and the solvent renoved in

A t kv . L.Led f..as a yellow solid
a) 2@@%9*%5?‘“@56%*%'5,5%%9 ?5}&65%"@ (400MHz, CDCI3): 6

1.86 (m 4H), 2.72 (m4H), 2.91 (t,2H), 3.86 (t, 2H),

5073 (s, 2H), 12.1 (s,1 H). 15 b)
(2-(3-(trifluoronethyl)-4,5,6,7-tetrahydroi ndazol e-1
opanani do) - 4, 5, 6, 7-
hydr obenzo[ b] t hi ophene- 3- car boxam de F3C -N HZN 0
O 20

3-(trifluoronethyl)-4,5,6,7-tetrahydroi ndazol e (50 ng,

0.263 mmol) was dissolved in DM (2 nmL). NaH (60%

n oL 01256, MRb IS aR@ d8hur (560

2- peH% }9413\@@%9 $7 8ind)) n)&anoééec}% de’(150°g, ¥ f% (

pot assi'u g, catalyst)’ and
mg, né@mmdhwmemtmeé i EtOHE ralt)- FfmeMiarTBmﬁ (A mL. 9. ésnmol) was added

and 'ﬁgal %a%@%rg gtﬁr]ﬂ%%tdgi derhi @'ﬂ 6\%@? fl‘f’(y ¢rf QWQMM 5“@%9;5}%0|pltate

car was t hen ad
filterech @fftang washed wotin hﬁptarm €100k et give !mopredﬂdra%@@fe@@b solid (150
) Sm t hCreat or m crowave. Water vvas added
m9. P%1%'ﬁbpgb@ Et OAc (3 x 10 L) extraction.
1H NMRe{O0MEZe CRE3HN8 W7 K. RH). 6218 %5,,3HHnR)61 @r"?me“@rﬁbédm) 5.84
(bs, " MySH, filtered and the solvent renoved in vacuo
o ‘give a yellow gum Purification by preparative
reverse phase HPLC gave desired product (22.7 ny,

o O AR i B <567 i yearico
thiophef@-}Grbexabudmyl -4 5 6
7-tetrahydrobenzo[ bl t hi ophen-2-yl am no) - 2- oxoet hyl ) -3

&%&Q

In a similar manner to example 43b, 2-Amino-4-ethyl-5-methylthiophene-3-carboxamide

was used in place of 2-amino-5,7-dihydro-4H-thieno[2,3-c]pyran-3-carboxamide to yield
the title compound (7.8 mg, 0.019 mmol, 9 %).
MS (ESI) : m/z 415 [M + H]".

Example 49

2-(2-(3-(trifluoromethyl)-4.5,6.7-tetrahydroindazole-1-yl)propanamido)-4,5.6.7-

tetrahydrobenzo[blthiophene-3-carboxamide
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5 (trifluoronethyl) pyrazol e-4-carboxyl ate a)

2-(2-bronoacetam do) -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophe
wmeso8/oersboxamde O HZN B Ol \ r~ N S H 1BCT/EP2007/005851

2-amino-4,5, 6, 7-tetrahydr ob#hzo[ b] t hi ophene- 3- car boxam

ide (500 ng, 2.55 nmol) and triethylamne (0.35 ni,

2.55 mol) were stirred in DCM (10 nl).

acetyl br
o) 2 f R oA aERhars IR PSP B Boraipe
M HC (20 m.) was added and the reaction nixture
extragtedointo DCM (3 x 50 nL), The 15 conbi ned DCM
o Iayers flere washed with brine, dried over MySO4i

] and the solvent renobved in vacuo to give the
iregd pgroduct as a creamsolid (760 ng, 2.40 nmol,

94\ 9 /R (400MHz, CDCI3): 6 1.86 (m 4H), 2.72
(E{nh4|H)’ (s,2H), 5.7 (s,2H), 12.8 (s,1 H. 20 b)
y

car bano

2- amngg gél(q% etr@h&rgé@m[tyﬁih@ph@%gf rq?ahrl\{g){a% Z(%g ]r%g,i ?&Ee”h?ol) and

trlethkl%hﬁrﬁ@(dl’}’é Y h 2BGhRiol wedé bred intBCHMASIML). B-Edaoptoplonflchloride
NI|] OS 25 NaH 600/

(162Cmg 1.28 %o)m%aqﬁ%g ?rq%lge rggé%labmpgﬁe& Iétlrrlng was
contlﬁ&éﬁ’ \‘0732 h( tor MfIHQD(ZUTRILhWa)sFEWdéa Qinel tﬁe cread‘mnyhnatwe eApacted into

DOM i 3§ T cEResOPEIne<E PCRb P W TS e R B MoSOs
filtered GRd B BBIFERTRAONE] i vBcid - give the desired product as a yellow solid
(290 mg, 1.01 mmol, 79 %).

1H NMR (400MHz, CDCl,): 6 1.86 (m, 4H), 2.72 (m,4H), 2.91 (t,2H), 3.86 (t, 2H), 5.73 (s,
2H), 12.1 (s,1H).

b) 2-(2-(3-(trifluoromethyl)-4,5,6,7-tetrahydroindazole-1-yl)propanamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide

3-(trifluoromethyl)-4,5,6,7-tetrahydroindazole (50 mg, 0.263 mmol) was dissolved in DMF
(2 mL). NaH (60% [w/w] suspension in oil, 11 mg, 0.275 mmol) was added followed by
potassium iodide (2 mg, catalyst) and the reaction mixture stirred at RT for 30 min. 2-(3-
chloropropanamido)-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide (75 mag, 0.262
mmol) was then added and the reaction mixture heated at 120 °C for 400 sec in a Biotage
SmithCreator microwave. Water was added followed by EtOAc (3 x 10 mL) extraction.
The EtOAc layers were washed with water (5 x 5mL), brine, dried over MgSO,, filtered
and the solvent removed in vacuo to give a yellow gum. Purification by preparative
reverse phase HPLC gave desired product (22.7 mg, 0.052 mmol, 20 %).

MS (ESI) : m/z 441 [M + H]".



10

15

20

25

t et rahydr obenzo[ b] t hi ophene- 3- car boxam de. The
reaction mxture was heated at 120 C 30 for 10 mn in
wo bmsovaspwave. Water (5 nl) was added and t heP€BBEBR10DDODSSS1

m xture extracted WO 2008/ 048452 PCT/ EP2007/ 005851 50
with EtOQAc (3 x 10 nL). The conbi ned Et OAc | ayers were
washed with water (5 x 5 nL), brine (5 nL), dried

Exardyg" MySO4i filtered and the solvent renoved under
T%ﬁ&ged pressure to give the crude reaction mxture
as a yellow solid (44 ng, 0.01 nmmol). Purification by

Ethygr epl ff‘-r@-&% -Vggrb%%‘é%?,ggﬁ-! A5

(triflubfcnétivl/ bpvirbizole-4-{eacoxl/lates 1
2-(2-(4-(am nonethyl)-3-(trifluoromethyl)
pyrazol -1-yl)acetam do)-4,5,6,7- 10
a) 2-{Bbroatvadeiabdda)of, b,Bt?hnetrphmnebéhzoMtb@phameié-cayboxamlde
2-(2-(4-cyano-3-(trifluoronethyl)
pyrazol -1-yl ) acetam do)-4,5, 6, 7-tetrahydrobe nzo
hi ophene- 3-carboxamde HZN O H/N ~Nlul i F3C O
(60 % [ww suspension in oil, 130 ng,
as added to a solution of 3-
lof onet hyl ) - 4- cyanopyrazol e (520 ng, 3.23 mol)
in ﬂbl\/F (10mL). The reaction 20 m xture was stirred at
RT for 1 h before addi ng 2-(2-bronoacetam do)-4,5,6,7
t et rahydr obenzo[ b] t hi ophene- 3- car boxam de él. 023 q,
2-angn®3, 5bitatrahyHeobenzalbithippheingt ieasboxgimida BPR gt 2% gmol) and
trletrfgg%mlﬁ goggqﬂLaﬁ b8\l oh WerQirrk® rRECM‘i@hLK)ZOBr@Hoa‘é@@lbromnde

reacti on m xture extracted wth
was (@@dad gopwise umdes oD atMEsEhere. a5Fiag N@Séo%%fﬂ” 3h.2M

K% L }‘@\?a%raéd%déar%gtrqgtrkﬁcti%fn' Mfxtdré @xiibdted qﬁtbﬂﬂcmv(@rx 50 mL), The

lter e solvent 25 renoved

combiped DEIM fayerssweie washgdwéththiisec digfboves MI$Pmn f'h‘?rﬁﬁ u’ﬁné thg solvent
I le a
remc?/ Fﬂ lﬁ%'cq&h %a@@ﬁbé&%ﬁﬁéﬂoegcg\% £e§j°a:ﬁ1e gblfpo?(jgggtﬁ{; 1(?% mmol, 94
%). ng, 1.58 nmol, 49 %. M5 (ESI) : miz 398 [M+ H + 30
2 0 I t pizhl I
:H1 E?ﬁa N&fzyl(c;ﬁ&gt i) E% ()n 3n—() bi 7&&3&?5@%% (3,2H), 5.7 (s,2H), 12.8
s, 1H).

Br

b) Ethyl 1-(2-(3-carbamoyl-4,5,6,7-tetrahydrobenzo[b]thiophen-2-ylamino)-2-oxoethyl)-3-
(trifluoromethyl)pyrazole-4-carboxylate

HN o
N o
Fo V, \N/\H/ =
— o] S
N\
o)
o)

NaH (60% [w/w] suspension in oil, 10 mg, 0.25 mmol) was added to a solution of ethyl-3-
(trifluoromethyl)pyrazole-4-carboxylate (25 mg, 0.056 mmol) in DMF (2 mL). The reaction
mixture was stirred at RT for 60 min before the addition of 2-(2-bromoacetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide. The reaction mixture was heated at 120 °C

30 for 10 min in the microwave. Water (5 mL) was added and the reaction mixture extracted
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benzo[ b] t hi ophene- 3- car boxam de WO 2008/ 003452
PCT/ EP2007/ 005851 51 HZNp H F3SCN-N~N/ p S/
WO2048/003452 PCT/EP2007/005851
2-(2-(4-cyano-3-(trifluoron®®hyl)pyrazol -1-yl)acetanid
0)-4,5,6; 7-tetrahydrobenzo [Db]thi ophene-3-carboxam de
with EEAC (B¢ 168 LimThp oasbintiddstOAedalysrs WeEsOMaghes! with waigr (Fx S mL),

brineg@ﬁrﬁ%gbc?% g@g@ésﬁgﬁ f%%?zanq?igﬁg s@éntirgg‘gage(lﬂ ﬁﬂgé%uced pressure

to gipotte onué seaatianmeixturerBe ar yellowi wfid td4 mg; &.Qlammal). t Pyrification by

sti.r_overni = a 0
prensialivs YRR et £t oals s oRbidk Bt Rg el il 19 o0
MS (ESHhinme d4EM@AcH]'ayers were washed with brine (20 niL),

dried over MyS04, filtered and the solvent renoved

under reduced pressure to give the crude reaction
Examplgttdre as a 10 creamsolid (120 ng). An analytically

pure sanpl e was obtained by purification of 20 ng of

crude product. Preparative reverse phase HPLC gave
2-(2-(e &iniecmpthghBe(trifamrdrhethlibArazal-i -y adetamidp)-4.6.49 mol ,

..-_- Sl M+ H +. 15 Exanple 52
tetraydrbbenfSiLt 58 2RRETHER hyl ) - 3- (tri f1uoronet hyl) py

razol -1-yl)acetam do)-4,5,6,7- tetrahydrobenzof blth

- 3- ~ N
a) IHOK| -@8(4§cy%%[)9396n uogoem'e_{%%&yraz%lﬁ?ifgacglélmlido)—t{,é\,'s,l’}'l-tef?ar%drobenzo
[blthRphénd-3-carvixamidet hyl ) - 3- (tri fl uoromet hyl ) pyrazol -1
-yl )acetam do)-4,5,6,7 tetra
hydr obenzo[ b] t hi ophene- 3-car boxam de (25 ng, 0.062

nmol ) was lved in DCM (1 nlL). Acetone (4 ny,
0.068 mml) was added foll owed by

o R Xyberohydride (53 ng, 0.25 mml). The
T Reatt | vvas stirred overnight, concentrated

n vacuo,

t
[
NC

NaH (60 % [w/w] suspension in oil, 130 mg, 3.25 mmol) was added to a solution of 3-
(trifluoromethyl)-4-cyanopyrazole (520 mg, 3.23 mmol) in DMF (10mL). The reaction
mixture was stirred at RT for 1 h before adding 2-(2-bromoacetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (1.023 g, 3.23 mmol). The reaction mixture
was heated at 65 °C for 4 h then allowed to cool to RT. Water (20 mL) was added and the
reaction mixture extracted with EtOAc (3 x 20 mL). The combined EtOAc layers were
washed with water (5 x 20 mL), brine (20 mL), dried over MgSO,, filtered, and the solvent
removed under reduced pressure to give the crude reaction mixture as a cream solid.
Purification by flash chromatography (eluent 1:1 EtOAc:heptane) gave desired product
(626 mg, 1.58 mmol, 49 %).

MS (ESI) : m/z 398 [M + HJ".

b) 2-(2-(4-(aminomethyl)-3-(trifluoromethyl)pyrazol-1-yl)acetamido)-4,5,6,7-tetrahydro
benzo[b]thiophene-3-carboxamide
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25 (1 m-) added, filtered free of solid, and purified
by preparative reverse phase HPLC to give desired
w@emduoedsns the TFA salt (2.8 ng, 0.006 nmol, ROT/BP200MB5851
(ESI) : mz 444 [M+ H +. W 2008/ 003452
PCT/ EP2007/ 005851 52 Exanple 53
2-(2- (4 ((cy
vrazol gl)aet am do)-4,5,6, 7-
e 3 of bl t hi ophene- 3-carboxamde 5 HZN O H
: L/NOFBCN HNIn a simlar manner to exanple
527, cycl ohexang was used in place of acetone to
wn—yield the title conmpound the TFA salt (4.1 ngy, 0.008
ggolls 14 %9. 10 Ms (ESI) : mz 441 [M+ H +.  Exanple
2-(224-6ar(o43-(telwarbiagthgnbyraorett ek tafnidd)r4, 5 B Tetetrabydrobgnzer a

t
(DB PRI A70) Boh SR oo S lfolge iy MeOH (10 mb). A
catalyBc &bt I TTR. 61Ty Whs Aty r 8adiimboydhyaeitie (morrngFam mrnol) was

st S i SSETS e e 1 i e Wetr 0

mL) d,vassaba&ﬂ and theyreattitn (BRIt extradibdinif® E20AT, (324.20 mL). The
ortionw se Wt

o R R i A R o

the 86kl rdmepyd SMdaneediickd pregsuls te givei theectutiorre8@iomi mixture as a

e S R TRk BB g fon o 20
of criitié pf&fiict (Pfreﬁé}amdﬁrebefsermlafse IHRLIO geve dduiretigrodiat @swaes TFA salt

concentrate and this procedure was repeated 4 tines
(2.5 g5 80890k |1 I Pk ates, after concentration in vacuo,

MS &1e meMorck Aftd purified by flash col um
chr omat ogr aphy

Example 52

2-(2-(4-((isopropylamino)methyl)-3-(trifluoromethyl)pyrazol-1 -ylacetamido)-4.5,6.7-
tetrahydrobenzo[blthiophene-3-carboxamide

2-(2-(4-(aminomethyl)-3-(trifluoromethyl)pyrazol-1-yl)acetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (25 mg, 0.062 mmol) was dissolved in DCM
(1 mL). Acetone (4 mg, 0.068 mmol) was added followed by triacetoxyborohydride (53
mg, 0.25 mmol). The reaction mixture was stirred overnight, concentrated in vacuo, DMF
(1mL) added, filtered free of solid, and purified by preparative reverse phase HPLC to give
desired product as the TFA salt (2.8 mg, 0.006 mmol, 10 %).

MS (ESI) : m/z 444 [M + H]".



WD 2008/ 003452 PCT/ EP2007/ 005851 53 (silica gel;
el uent Et QAc: heptane, 4:1) to give the desired product
W@ 2008/0034512. 6 nmol, 53 9% . 1 H NVR (400VHz, QOB32ER2006005851
4.65 (s, 2H), 7.63 (s, 1 H525 b)
3-(trifluoronethyl)-1H pyrazol e-4-carbal dehyde F3C N
Exarheli530. (3-(trifluoromethyl)-1H pyrazol-4-yl) et hanol
(600 ng, 3.61 mml) was dissolved in MeCN 10 (5 nl).
Mh02 (785 ng, 9.03 nmol ) was added The reacti on
2-(2-(A-Htyoich ethyB{3-@uor@nétbyl 1 mido)-4,5.6.7-
.Thre ctL,on_[gxture was flltered t hr ough
**** TwvecN (30 nL), then concentrated
5 in vacuo and pur|f| ed by flash columm chromat ogr aphy
(silica gel;  gluent EtOAc:heptane, 1:1) to give the
desired produc°200 mg, 1.22 mol, 34 %. 15 1 H NWR
6 8.44 (s, 1 H), 995(s 1 H c)
= ri fl uoronethyl)pyrazol -1-yl)acet am

do) M5, 697-t® robenzo
[ hi ophene- 3- carboxam de HZN O ~/HF3C/NMNII N O

/20 0 3-(trifluoronethyl)pyrazol e-4-car bal dehyde
< §§6

00 ng, 1.22 mmol) was dissolved in DMV (10 nL). NaH
0 %[ww suspension in oil, 50 ng, 1.25 mml) was
added portionwi se and the reaction m xture stirred at
RT for 30 rrin 2- (2-bronmoacetam do) -4,5,6,7 25
In a%ﬁ%l%ﬁ%h@ Id Bb ORRRIMR X§ﬁc§1’ér Waxasedp dIssSoMiketone to yield

added an reaction m xture heated
the tigle cemp@mdathezTﬁﬁ\salh@m Bg) B«QQaniraolc%f’o)to RT. Water (10
idedyand the reaction mxture extracted with
10 MS(E%QAwﬁ?B xq10JE The conbi ned Et OAc | ayers were
washed with water (5 x 10 nlL), brine (10 nL), dried
over MgSH4, filtered, and the solvent renoved under
reduced pressure to give the desired product (470 ng,
Example®4 30 mol, 96 %. M5 (ES 1) : mz 401 [M+ H] +.

15 2-(2-(4-(dimethylamino)methyl)-3-(trifluoromethyl)pyrazol-1-yl)acetamido)-4,5,6,7-
tetrahydrobenzo[blthiophene-3-carboxamide

a) (3-(trifluoromethyl)-1H-pyrazol-4-yl)methanol

N
/\H

20 HO

Ethyl 3-(trifluoromethyl)-1H-pyrazole-4-carboxylate (5.00 g, 24 mmol) was dissolved in dry
THF (50mL). LiAlH, (912 mg, 24.4 mmol) was added portionwise with care. The reaction
mixture was stirred at RT for 3 h. MeOH (50 mL) was added dropwise and stirring
25 continued for 30 min before concentrating in vacuo to give an off white solid. EtOAc (50
mL) was added and the solid was stirred for 30 min before filtering. The filtrate was
concentrated and this procedure was repeated 4 times before the filtrates, after

concentration in vacuo, were combined and purified by flash column chromatography
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WD 2008/ 003452 PCT/ EP2007/ 005851 54 d)
2-(2-(4-(dimethyl am no)nethyl)-3-(trifluoronethyl)
w@ooanad4s- yl ) acet am do) -4, 5, 6, 7- PCT/EP2007/005851
t et rahydr obenzo[ b] t hi ophenes3-carboxamide 5 HZN O H
~IN FCNNRNOS N23-(trifl uoromethyl)
(silicR e zedient £tOAC haptaaby4t 1pto gile rifug desiks prdiidt (Adsg, 12.6 mmol, 53
%) di ssolved in DCM (2 nl). D nethylam ne (10 pL,
" excess) was added foll owed by sodium 10
1H NMR 24C0Mbiy, [CD@D)dS 4b5 (§42H)F,630s21Hnol ), t hen
catal ytic acetic acid. The reaction m xture was
stirred overnight, concentrated in vacuo, and DVF (1
b) 3-(tHfludtosiethyl) Firspwaryé-@-csmisaldghydef i ed by preparative
reverse phase HPLC to give the desired product as the
TFA salt (6.5 ng, 0.012 mol, 24 %9. Ms (ESI) : nfz
Fel \LM+ H +. 15 Exanpl e 55
27 4- (cycl opropyl ami no) met hyl ) -3-(trifluoromethyl)p
ol -1-yl)acetam do)-4,5,6,7- tetrahydrobe nzof
| t hi ophene- 3-carboxamde 20 HZN O HF,CN~/N \NI
OS/ HI1Y In a simlar manner to exanple 54d,

cycl opropyl am ne was used in place of
(3-(trifluoromethyl)-1H-pyrazol-4-yl)methanol (600 mg, 3.61 mmol) was dissolved in MeCN

(5 mL). MnO, (785 mg, 9.03 mmol) was added. The reaction mixture was heated at 120

°C for 5 min in the microwave. The reaction mixture was filtered through decalite, washed

with MeCN (30 mL), then concentrated in vacuo and purified by flash column
chromatography (silica gel; eluent EtOAc:heptane, 1:1) to give the desired product (200
mg, 1.22 mmol, 34 %).

1H NMR (400MHz, CD;0D): 5 8.44 (s, 1H), 9.95 (s, 1H)

c) 2-(2-(4-formyl-3-(trifluoromethyl)pyrazol-1-yl)acetamido)-4,5,6,7-tetrahydrobenzo

[blthiophene-3-carboxamide

25

30

3-(trifluoromethyl)pyrazole-4-carbaldehyde (200 mg, 1.22 mmol) was dissolved in DMF
(10 mL). NaH (60 % [w/w] suspension in oil, 50 mg, 1.25 mmol) was added portionwise
and the reaction mixture stirred at RT for 30 min. 2-(2-bromoacetamido) -4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (386 mg, 1.22 mmol) was added and the
reaction mixture heated at 65 °C for 2 h, then allowed to cool to RT. Water (10 mL) was
added and the reaction mixture extracted with EtOAc (3 x 10mL). The combined EtOAc
layers were washed with water (5 x 10 mL), brine (10 mL), dried over MgSO,, filtered, and
the solvent removed under reduced pressure to give the desired product (470 mg, 1.17
mmol, 96 %).

MS (ESI) : m/z 401 [M + HJ".



dimethylamne to yield the title conmpound as the TFA
salt (3.0 ng, 0.005 nmmmol, 11 %9. 25 M5 (ESI) : mz 442

wQ dos/obf4s2  Exanpl e 56 WD 2008/ 003452 PCT/ EP2001/BBH8HWSSS1
55 2-(2-(4-(diethyl 54
am no) met hyl )-3-(trifluoronethvl)pvrazol -1-yl)acetam d
0)-4,5,6,7- tetrahydrobenzof bl t hi ophene- 3- car boxam de
NO HN/~/NHx F3C\NII ---\ : ~N51In asimlar
manner to exanpl e 54d, diethylam ne was used in PI ace

d) of @iedéKgimethyleeninemeihyr3t(trifieoremethy)sarriund)asstanyde)-4.5.6.7-

tetraggéoﬁﬁép[@%lquhgq%e%?%a%, 31 %. MB (ESI) : mz

5 2-(2-(4-(ethylam no) et hyl)-3-(trifluoronethyl)
pvrazol - 1- yi acet am do)-4, 5,6,7- tetrahydrobenzof
bIthlophene- arboxam|de 15 HZNO -'"- /HF3C N\N |1
NA-Q J In a simlar manner to exanpl e 54d,

R hyl anf ne (2/ solution in THF) was used in place
\ dlrrei’hyla to yield the title conpound as the
/ FAsaIt (11.8 gy, 0.022 mmol, 43 9.

3-(trifluoromethyl)pyrazole-4-carbaldehyde (20 mg, 0.05 mmol) was dissolved in DCM (2
mL). Dimethylamine (10 pL, excess) was added followed by sodium
10 triacetoxyborohydride (42 mg, 0.2 mmol), then catalytic acetic acid. The reaction mixture
was stirred overnight, concentrated in vacuo, and DMF (1 mL) added. The sample was
purified by preparative reverse phase HPLC to give the desired product as the TFA sait
(6.5 mg, 0.012 mmol, 24 %).
MS (ESI) : m/z 430 [M + H]".
15
Example 55

2-(2-(4-(cyclopropylamino)methyl)-3-(trifluoromethyl)pyrazol-1 -yl)acetamido)-4.5.6.7-

tetrahydrobenzo[b]thiophene-3-carboxamide
20

In a similar manner to example 54d, cyclopropylamine was used in place of
dimethylamine to yield the titie compound as the TFA salt (3.0 mg, 0.005 mmol, 11 %).
25 MS (ESI): m/z 442 [M + H]".

Example 56



20 M5 (ESI) : mz 430 [M+ H +. Exanple 58
2-(2-(4-((3-hydroxypropyl am no)net hyl )-3-(trifl uoromnet
wydop/omasnzol -1 -yl )acetam do)-4,5,6,7- 25 tetPEI/EP2007/005851
hydr obe nzof bl t hi ophene- 3- c2¥ boxani de WO 2008/ 003452
PCT/ EP2007/ 005851 56 H2N O H N N FSC N O S H HO\
2-(2-{Ndigthdarsinaimhethylirs A 1D 3L 2N S0 Dad. 1
2 Iamne toyleldthetltle
tetra obehg thIO & tarb% ’9 ny, 0.005 mmol, 10 %. 5
M5 (ESI) : mz 460 [M+ H +. Exanple 59
2-(2-(4-((2-nmet hoxyet hyl am no) net hyl )-3-(trifl uoroneth
yl) pvrazol -1-yl)acetam do)-4,5,6,7- 10 tetrahydrobe
nzof bl t hi ophé&fle- 3 carboxanmide N O H N\~/N F3C N I |
S H ON Iin afsimlar manner to exanpl e 54d,
t\ho/);lg: i ne was used in place of 15
d| eId the title conmpound as the TFA
—\salt (8.8 ny 5 mmol, 31 %9. M5 (ESI) : mz 460 [M
_’/1 H +. Exan'pl e 60 20
S 2-f2-(4-Azetidin-1-ylmethyl-3-trifl uoronethvl-pvrazol -
1-yl)-acetylam nol -4,5, 6, 7-t et rahydr o-

In a similar manner to example 54d, diethylamine was used in place of dimethylamine to
yield the title compound as the TFA salt (8.9 mg, 0.016 mmol, 31 %).
MS (ES!) : m/z 548 [M + H]".
10
Example 57

2-(2-(4-(ethylamino)methyl)-3-(trifluoromethyl)pyrazol-1-yl)acetamido)-4.5.6.7-

tetrahvdrobenzo[blthiophene-3-carboxamide

15

In a similar manner to example 54d, ethylamine (2.0 M solution in THF) was used in place
of dimethylamine to yield the title compound as the TFA salt (11.8 mg, 0.022 mmol, 43 %).
20 MS (ESI): m/z 430 [M + HJ".

Example 58

2-(2-(4-((3-hydroxypropylamino)methyl)-3-(trifluoromethyl)pyrazol-1-yhacetamido)-4.5,6.7-

25 tetrahydrobenzolblthiophene-3-carboxamide




benzo[ bl t hi ophene- 3- car boxam de H2ZN O H F3C NN \ N~N
Ej N WO 2008/ 003452 PCT/ EP2007/005851 57 In a simlar
woreueee34sn exanpl e 54d, azeti di ne hydrochl ori deCT@EB2007/005851
used in place of dimethyl affne to yield the title
compound as the TFA salt. The sanple was free based
usi ng SCX i on ex&ftapnge chronmat ography to give the
deS|red productH (0. 5 ng, 1 nmol, 2.3 %. 5 M5 (ESI)
m z¢ I\ + +./anple 61
2f§( t hyd amgnosret hyl - 3-tri fl uoromet hvl - pvrazol -
yl)-@acgtyl am nol - 7-tetrahydro- 10
’kﬁy%f bl t hi ophene- 3-car boxamide HZN O H F3C\N ~I1/ N
OSHN | 15 In a simlar manner to exanpl e 54d,
nmet hyl am ne was used in place of dinethylamne to

o 4 e BT gl g i e pamin
to yiélo tig ttie donepotiediaseie FFAGAL (2.0 g3 OrAPS5 rﬁmal 1161%). 2. 3 %

(ESL), A 416 [M+ H +. 20 Exanple 62
5 MS(%E II&“I’?\%W thyI) 3- (trlfluororrethvl)pvrazol 1-yl

)acetam do) - 4, 5 6,
r]ta\f(;:tersghydr obenzof bl t h| ophene- 3-carboxanmde HZN O H N~

Exa

2-(2-(4-((2-methoxyethylamino)methyl)-3-(trifluoromethyl)pyrazol-1 -vl)acetamido)-415,6,7-

10 tetrahydrobenzolblthiophene-3-carboxamide

In a similar manner to example 54d, 2-methoxyethylamine was used in place of
15 dimethylamine to yield the title compound as the TFA salt (8.8 mg, 0.015 mmol, 31 %).
MS (ESI) : m/z 460 [M + HJ".

Example 60

20 2-[2-(4-Azetidin-1-ylmethyl-3-trifluoromethyl-pyrazol-1 -yl)-acetylaminol]-4.5.6,7-tetrahydro-

benzo[b]thiophene-3-carboxamide
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FSCNII OS 25 Ho
2-(2-(4-fornyl-3-(trifluoronethyl)-pyrazol-1-yl)acetam
WO dmpAd3452 6, 7- tetrahydrobe PCT/EP2007/005851
nzo[ b] t hi ophene- 3- car boxani 8é¢ (50 ny, 0.125 mmmol) was
di ssolved in THE (3 nlL). Sodi um borohydride (10 nyg,
In aOsigfidr mmariner asexaitpdel Sdd azetidine dydraphlaoridet was uged in place of
. 2008/ 00 . / tdhr

ameRe RS WY i I RSP HnE 22 o A o, P 43fPle Was e based

usiny SOX0ion @ixsisarigeathromatofidphy 1o givg thef ddsired guiodush(D.5 mg, 1 pmol, 2.3

o PUrified by preparative reverse phase HPLC to give

%) desi r ed product as a white solid (12 ng, 0.03 mol,

MS &SI Am/zM32([MSE W], Mz 403 [M+ H +. 5 Exanple 63
2-{2-[4-(2-Hydroxy-ethyl)-3-trifluoronethyl pyrazol- 1
-yll-acetyla mino)-4, 5, 6,7-tetrahydro-

Exaiple®a[ bl t hi ophene- 3-carboxami de 10 0 F3C N NN NHZ O

s HO To a sol ution of

2-(3-trifluoromethyl pyrazol -4-yl)-ethanol (18 ng, 0.1

22 ethyldmibbinefHyI-3-triflrérhethyMeBattd et -guetyisminol 5.6.7-tetrahydro-
car b , Q.12 mmol). The reaction m xture was
benzofhlthiophene-3garkoxamide s i bef ore
2- (2- bronoacetam do)-4,5, 6, 7-

t et rahydr obenzo[ b] t hi ophene- 3-carboxam de (32 ng, 0.1

nmol ) was added. Heating at 60 C was nmai ntained for 4

h before th& reaction m xture was allowed to cool to

RT. The ,whol/e was diluted with MeCH (0.5 niL), and

e being purified by preparative 20

ever se phasey/ Cto give the desired product as a

ite solid , 0.04 mol, 41 9%. M5 (ESI) : mz

“T 417 [M+ H +. Exanple 64 25
2-[2-(5-Hydroxynet hyl -3-trifl uoronethyl pyrazol -1-yl)-a
cetylamnol-4 5 6, 7-t etrahydro-

In a similar manner to example 54d, methylamine was used in place of dimethylamine to
yield the titte compound as the TFA salt. The sample was free based using SCX ion
exchange chromatography to give the desired product (2.8 mg, 6.7 umol, 2.3 %).

MS (ESI) : m/z 416 [M + HJ".

Example 62

2-(2-(4-hydroxymethyl)-3-(trifluoromethyl)pyrazol-1-yl)acetamido)-4,5.6.7-

tetrahydrobenzo]blthiophene-3-carboxamide

2-(2-(4-formyl-3-(trifluoromethyl)-pyrazol-1-yl)acetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (50 mg, 0.125 mmol) was dissolved in THF
(3 mL). Sodium borohydride (10 mg, 0.264 mmol) was added and the reaction mixture
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benzo[ bl t hi ophene- 3- car boxam de a)
(5-Trifluoronet hyl - 2H pyrazol - 3-yl ) -net hanol 30 F3C
WORMBI00H2 WO 2008/ 003452 PCT/ EP2007/ 005851  59PCT/EP2007/005851
3-(Trifluoromet hyl)pyrazol e58-car bonyl chloride (500
ng, 2.52 mmol) was dissolved in THE (10 nL). The
stirrgdearader Ol fori 30t mine Tieesreaotiorumiiéure avaszoacenigieine/agud, dissolved in

oL 50 T8 P 5o S Rkl AL pTResres

prodadcﬁsrb;]wmé}bl@mzmg O.0hmmog&4t%pn m xt ure was
MS cen %taij@ vacuo to give a grey solid. EtOQAc (20
hd the crude reaction product stirred
at RTfor 30 mn. The resulting solid was filtered
E | gndthefiltrate concentrated in vacuo to give the
xa Pﬁ& product whi ch was used without further
purification in the next step. 10 b)

3 -aclgy 1AMhBES |5 617-Yétpah

beni@ﬂﬁ]ﬁ'ﬁﬂdﬁbh@-lmmnmﬁﬁd@ar boxam de O FBCNNNOS HO 15
In a simlar nmanner to exanple 63,
(5-trifluoronethyl -2H pyrazol - 3-yl)-nmet hanol was used
in place of 2-(3-trifl uorom ethyl -
1H-pyraz =4-yl) - ethanol to yield the title conpound

dro-

Swpmol , 5 9%9. MS (ESI) @ miz 403 [M+ H +.
65 2-(2-(3-cyanoi ndazol -1-yl)acetam do)-4 5
7- té%r benzol bl t hi ophene- 3-carboxam de O NH2 O

.N H N~-yN OS 25 To a solution of

1H-|ndazole 3-carbonitrile (11 ng, 0.077 mmol) in DW
(500 pL) was

To a solution of 2-(3-trifluocromethylpyrazol-4-yl)-ethanol (18 mg, 0.1 mmol) in DMF (0.5
mL) was added potassium carbonate (16 mg, 0.12 mmol). The reaction mixture was
stirred at 60 °C for 25 min before 2-(2-bromoacetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (32 mg, 0.1 mmol) was added. Heating at
60 °C was maintained for 4 h before the reaction mixture was allowed to cool to RT. The
whole was diluted with MeOH (0.5 mL), and filtered before being purified by preparative
reverse phase HPLC to give the desired product as a white solid (17 mg, 0.04 mmol, 41
%).

MS (ESI) : m/z 417 [M + H]".

Example 64

2-[2-(5-Hydroxymethyl-3-trifluoromethylpyrazol-1 -yl)-acetylamino]-4.5.6,7-tetrahydro-

benzo[blthiophene-3-carboxamide

a) (5-Trifluoromethyl-2H-pyrazol-3-yl)-methanol

F,C QH

HO
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added potassi um carbonate and the whole was stirred at
RT for 30 mn before 2-(2-

whemswasast an do) -4, 5, 6, 7-t et rahyd robe PCT/EP2007/005851
nzo[ b] t hi ophene- 3- car boxani & (24 ngy, 0.077 30 mmol)
was added. The reaction m xture was heated to 60 C and
this tenperature was maintained for 1.5 h before the

>Rl Bt o b i R e 2o BT g Hlgsatved i

THF Qn@a'rl.l) cg hweaa:tlenmlaktrr&ewIawpuh unidertaniyi atmqi;@her(elzmdiﬁlm (191 mg,

L

befod! QOom(1DNm (Therteactorn m@unefwmmepv@pévmvaw to give a

grey\ﬁm <f eEM‘? @%(rﬂL PLC %gq)e%l A fn'%eciﬂcﬁéo éea@%&f@&?ﬂ%%ﬂﬁ%d% RT for 30

min. 38k fdduttingl]stlid \Afésalltplteel dbaridthe filtrate concentrated in vacuo to give the

crudﬁyfo‘ﬁ% w E@ pv)agﬁg?%#b%tjt?ﬂr’q%r&uwc%lgm {Fw\él r)ext step.

tet r ahydr obenzof bl t hi ophene- 3- carboxam de 0 F3C 1N) H2

b) ?2?5(-[3)@ ﬁﬁﬁ% g-ﬁ'g{rﬁlwr)on})etlmlpyrﬁod grydneti%?Tmo]A ,5,6,7-tetrahydro-
benmmmldﬁhe&eﬁlc)amtamidejo) 4,5,6,7-
t et rahydr obenzo[ b] t hi ophene- 3-carboxam de (20 ng, 0.05
nol) in DI\/F (2 m.) was added NaH (7 ng, 0.29 mmuol)
upder ap sphere of N2. The reaction m xture was
]N at 2for 30 mn before addition of iodoethane
mmol ). The reaction m xture was heated
65 C h then left to stand at RT overnight.
ter (2 was 20 added and the reaction mxture
extracted with EtQAc (3 x 5 nmL). The conbi ned Et CAc

| ayers were washed with water (3 x 10 nlL) brlneg q
In 2 sioyiar granser veXemARSER, (rieuaremety|-HdmyTazghiy bunsthancl was used

(& Pasyras4l Mol 6 GRAS fHel R doPWSILPE (2 mg,
in p%ﬁ%ggz F%E@UBI%%&W1 hergidlgs“l *Iggthgr% ugt as a clear gum( o
0.00pénmolng,%)0. 016 mml 31 9%9. 1H NWR (400MHz, CD3OD): 6

,+ 83 (m 4H), 2.67 (m 2H), 2.72 (m
Ms%ﬁ)o réiz%% ﬂi 4.51 (s, 2H), 5.18 (s, 2H),
7.88 (s, 1 H) Exan'ple 67
2-(2-(4-(1-hydroxyethyl)-3-(trifluoronethvl)-1
H pvrazol - 1-yl )acetam do)-4,5,6,7- 30 tetra
Examplgr&Sbenzof bl t hi ophene- 3- car boxani de WO 2008/ 003452
PCT/ EP2007/ 005851 61 F F HZN

2-(2-(3-cyanoindazol-1-yl)acetamido)-4,5.6,7-tetrahyd robenzo[blthiophene-3-carboxamide

N
N\ OG-NH,
=N H
\N N A
/\n/ /
o S

To a solution of 1H-indazole-3-carbonitrile (11 mg, 0.077 mmol) in DMF (500 pL) was

added potassium carbonate and the whole was stirred at RT for 30 min before 2-(2-

bromoacetamido)-4,5,6,7-tetrahydrobenzo[bjthiophene-3-carboxamide (24 mg, 0.077
mmol) was added. The reaction mixture was heated to 60 °C and this temperature was

maintained for 1.5 h before the reaction mixture was cooled to RT, then diluted with water



O FN OHO S To 2-(2-(4-fornyl-3-(trifluoronmethyl)-1
H pyrazol -1 -yl )acetam do)-4,5,6, 7-

W@ edosaiBas? obenzo[ b] t hi ophene- 3- car boxam de (1.BCHEP20D®5851
mmol) in THE (10 m-) at -580C 5 under an argon

at nosphere was added 3M net hyl hﬁ‘%neSi um brom de in
(5 mt). Eteyorganine we(el extrasted witlgdiptyhatbiey (10hmb). dtEAGI(LemL) and DCM

(10 rﬂ%}nﬂﬁéqs&%rﬁﬁlﬁl%@ Rl Bhe y} erngi%ﬁtdo%er‘ﬂ@azeéld GfyRdsat Thé@esn&e was

reacti o vvas uench sat ur at ed
disschepgeio IBMRRM (1 mbRod eurified by tnr@nﬁrﬁfg/ebr@vwéé rPheseiilfategive the

title éﬁﬁnﬁnd%@%mmﬁg @8%%0%3{&) and brine (x 1).

organi cs were ‘dried over bef ore renovi ng

MS (EB® : wzxzéﬂt[MHnHl/acuo The residue was 10 purified by
silica gel flash chromatography (1:2 heptane/ Et OAc)
and the solvent renoved in vacuo to give the title
conmpound as a yellow solid (0.8 g, 1.921 mml, 48 9.

Sl) : mz 417.6 [M+ H +. Exanple 68 15

Exa'%@f%EM acetyl -3-(trifluoromethyl)-1

H pyrazol -1-yl ) acetam do)-4,5, 6, 7- tetrahyd

| QAR
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20

25

30

tetraBydr@bdnzo[blthiopdene:gehtydx trifluoronmethyl)-1
H pyrazol -1-yl )acetam do)-4,5, 6, 7-
t et rahydr obenzo[ b] t hi ophene- 3- car boxam de (1.4 g, 3.36
17 mM-) was added a 15 wt % Dess-Martin
in BCM solution (9.51 g, 6.99 nL, 3.36
. eacti on was bl anketed with argon and
—allowed to Xtiy at RT for 6 h. Sodium 25 thiosulfate
pent ahydrate(5.84 g, 23.53 mmol) was dissolved in
water (20 nL) and m xed wth saturated aqueous sodi um
bi carbonate (40 nlL) before addition to the react]
To argolfion 6f 2+ ﬂ@/&&ﬁymﬂhﬁw (PR arR@eUY DBEEP oV e tanfige)-4.5.6.7-
tetraﬂ%r%é’hz@ﬁf]t‘ﬁfo%hbH@Bﬂﬂ%&)&aﬁm&f(zﬁ'nﬁ’d hylos @ife®rin DIVFE (2 mL) was

queous was separated and extracted with djethyl ether
adde(deglyl (7TRG 8L§dAmey under an atmosphere of N. The re ctlon m|xture was

stirred at RT for 30 min before addition of iodoethane (20 mg, 0.13 mmol). The reaction
mixture was heated at 65 °C for 3 h then left to stand at RT overnight. Water (2 mL) was
added and the reaction mixture extracted with EtOAc (3 x 5 mL). The combined EtOAc
layers were washed with water (3 x 10 mL), brine (10 mL), dried over MgSO, and the
solvent removed in vacuo. The residue was purified by preparative reverse phase HPLC
to give the desired product as a clear gum (6.7 mg, 0.016 mmol, 31 %).

1H NMR (400MHz, CD;0D): & 1.20 (t, 3H), 1.83 (m, 4H), 2.67 (m, 2H), 2.72 (m, 2H), 3.54
(q, 2H), 4.51 (s, 2H), 5.18 (s, 2H), 7.88 (s, 1H).

Example 67

2-(2-(4-(1-hydroxyethyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)acetamido)-4,5.6,7-
tetrahydrobenzo[blthiophene-3-carboxamide
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wer e conbi ned and washed with water (x 2) and brine (X
1) before drying over MgSO4. WO 2008/ 003452
weFansmaeasn 7/ 005851 62 The sol vent was renovedPCHERBOUMSSS1
to give the title conpound &6 an off white solid (1.2
g, 2.90 nmmol, 86 %9. M5 (ESI) : mz 415.1 [M+ H] +.

(13 (me am no)ethyl)-3-(trifluoronethyl)-1
_ - Dy acet ami do) -4, 5,6, 7- tetrahydrobenzof
thi opkene{3-garpboxamde F F OH HN F N'N--~- N O
‘ (1.5 nmL) was added 2M net hyl am ne in
E (0.724 ni, 48 mmol ). Acetic acid was added to
the m xture to adjust the tho 4-5.

2-(2-(4-acet 3-&r|fluoro 6 .
To H pyrazol - é}@ Gl ranlr%yf'%"%memv 115'%93/;5?.75% oGS BMPRR 5.6.7-
tetrahﬁﬂbsaﬁoﬁs]ﬁwph@ﬁfélmc@eo&xéﬂmud&(1 aa £00 2Amoin TH&ENO mL) at -50 °C
t

sodi um cyanob hyd
Und%ea*b?@on)r/?é@f)ﬁr?f{f?? N eakisth M insYGee O BT, '%9'6%' ether

(1. 243]@%23*/25%&161?1% adeW‘se rhBBndreaet 1O mill THelrie@ctiovawas stirred at -50

°C foevkbsk Jhas g’ea\gﬁau}:_rgwqqif@%reg;% Idnzltl ? gétle?qq% Saq%{g%gar ﬂh EF before
partlggrlglgé %@%gé&t@&c/wg% gga%tglg% Fnég%ge%@&% rg Qla}é{%%né%( 1). The

orgafids weré deedvaseriagbeg beiférs rEXablilg @he ¢divant ibebere TP residue was

eluting the product with 2M NH3 in MeOH. The sol vent
purifiselsoyr sifavgad flash shrommtegsaphive :2 heptane/EIQAQ AfsiliA go(vent removed

in v%go to ?Igé%%l con";lp%ur@i asMBeliEwlsbiid (078 §, £391 trhdil 48 )+

MS ESIR2- r(mf(ﬂ g [M hylt.oxyet hyl ami no) et hyl )-3-(trifl uoromet
hyl)-1 H pyrazol-1-yl)acetamdo)- 4 5 6
7-tetrahydr obenzof bl t hi ophene- 3- car boxam de WD
ExaRple&B8003452 PCT/ EP2007/ 005851 63 F

2-(2-(4-acetyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)acetamido)-4,5.6.7-

tetrahydrobenzol[bl]thiophene-3-carboxamide

To 2-(2-(4-(1-hydroxyethyl)-3-(trifluoromethyl)-1H-pyrazol-1 -yl)acetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (1.4 g, 3.36 mmol) in DCM (17 mL) was
added a 15 wt % Dess-Martin periodinane in DCM solution (9.51 g, 6.99 mL, 3.36 mmol).
The reaction was blanketed with argon and allowed to stir at RT for 6 h. Sodium
thiosulfate pentahydrate (5.84 g, 23.53 mmol) was dissolved in water (20 mL) and mixed
with saturated aqueous sodium bicarbonate (40 mL) before addition to the reaction
mixture. The reaction mixture was allowed to stir for 40 min before the addition of diethyl
ether. The aqueous was separated and extracted with diethyl ether (x 3). The organics
were combined and washed with water (x 2) and brine (x 1) before drying over MgSQOy4.
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FOHH2N FNNINO S ~/NHHO To a solution of
2-am noet hanol (103 ng, 1.689 mmol) in MeOH (1.5 nl),
wae@BlovEs2 added until the pH reached 5. PCT/EP2007/005851
2-(2-(4-acetyl-3-(trifluorof@thyl)-1H pyrazol-1- 5
yl )acetam do) -4, 5, 6, 7-t et rahydr obe ) )
The nalegi]wasi reioved iBvanypio give the tilg gomgound ap an eifpyhite\gedd (1.2 g,
depefiore the addition of (7.6 ng, 0.121 nmol) of
2.902:grg§lu%é’c/g anobor ohydri de. The reaction was heated by
MS (BESty :owavid 5itr[MatiHit i on to 100 C for 20 nin. The
reaction mxture was filtered before purification by
preparative reverse phase HPLC. The product fractions
Examgle&9aci dified to pH 4 before applying to a strong
cation exchange cartridge (500 ng). 10 The cartridge
was washed with DCM MeCH (1: 1)I before el ulti ng the
B }¢hy triflnoto® i-DY (8 AGE s

Lh, vacuo.t.o. qi Ll i Llecompound (8.3 ng, 0.018
tetra ’e ! gdxta (?dé:460.5 [M+ H'" 15

Exanple 71

F2: (2-(4-(1-(2-fluoroethyl am no)ethyl)-3-(trifluorometh

1)-1 raZé| - 1-yl Jacetanm do)- 4 5 6
F 'étNr ydQ ob o[ bl t hi ophene- 3-carboxanmide F F OH

F NN O N-~S NH20 F To a solution of

2-fl uoroet ine (107 ng, 1.689 mmol) in MeCOH (1.5
/NrrL), AcCH dded until the pH reached 5.

2-(2-(4-acet -(trifluoronethyl)-1H pyrazol - 1-

yl )acetam do) -4, 5, 6, 7-t et rahydr obe
nzo[ b] t hi ophene- 3- car boxam de (50 ng, 0.121 nmol) 25
To M&SHqddedL PRbopadéd oNVPatYIHRiNefin Tei (D24 mL, 1.448 mmol). Acetic

acid Waasngg)doerdotlgytﬂé irr?istugg 'tosgdjrggt’ th%' 313 Jfo T—?l 2-(2-&h§cetyl-3-(triﬂuoromethyl)-
1H-pyrazol-1-yl)acetamido)-4,5,6,7-tetrahydrobenzo[bjthiophene-3-carboxamide (50 mg,
0.121 mmol) and sodium cyanoborohyde (7.58 mg, 0.121 mmol) were added before
heating the reaction to 100 °C for 30 min by microwave irradiation. The reaction mixture
was quenched with water before purification by preparative reverse phase HPLC. The
product fractions were acidified to pH 3 with acetic acid before applying to a strong cation
exchange cartridge (500 mg). The cartridge was washed with DCM/MeOH (1:1) before
eluting the product with 2M NH; in MeOH. The solvent was removed in vacuo to give the
title compound (7.1 mg, 0.017 mmol, 14 %).

MS (ESI) : m/z 430.1 [M + HT".
Example 70

2-(2-(4-(1-(2-hydroxyethylamino)ethyl)-3-(trifluoromethyl)-1H-pyrazol-1 -y)acetamido)-

4.5.6,7-tetrahydrobenzo|blthiophene-3-carboxamide
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reacti on was heated by mcrowave irradiation to 100 C
for 20 mn. The reaction mxture was filtered before
w@osooxst i on by preparative reverse phase HPLECT/EP®07/005851
product fractions were acié@Bfied to pH 4 before
applying to a strong cati on exchange cartridge (500
mg) § «WO 2Q08/ 003452 PCT/ EP2007/ 005851 64 The
|Qge wasped with DCM MeOH (1:1) before
' pnaductewith 2M NH3 in MeOH The sol vent
id cuo to give the title conmpound (2.9
5 %9. M5 (ESI) : mz 462.5 [M+ +.
/5vE'§<aan e 72 ‘@! Tert-butyl-4-dim [ &
et hyl am nonet hyl pyrazol - 1-yl ) -acetyl am nol -4,5, 6, 7-tet
rPahydrlo- benzof bl t hi ophene- 3- car boxam de 10 a)
i nacol one sem carb zone , N\ X ?NN ~7
To 2ppalytien ghé-amigogiha @O%Wﬁ é@{' ALY l"@oi“‘r’ §hP Py A\cOH was
add&f <@l caidapiHle réadheachbor lzcte (4(al;éiy[13-(tgflu<9’arr%thyf)v1l-) -pyrazol-1-

d
3o 2L 25 10 o 130 L Lt BELED £200 121 o
was ta@HP@béfo% €he ddionhdft é? B0hg 0. H)Z‘t ﬁﬁrﬁ)l)vﬁé‘soﬁldrﬂ e}’aﬁd)baMydrlde The

washed with water di et hyl etheg
reactipn ¥@s fegtad %Moggv%@ra@a(tlen);q éP§ ?ﬁ ﬂl? feaction mixture
was ﬁft@r‘é’dodef&ré ]puﬂﬁcaﬂlon%g/ p_?eﬂétifa{kl)vet rédelie phdSe WL(ffﬂh)a'perR:t fractions
ert-bu

1 [M
wereragiiad df é’J‘Eu“(P&f‘HSI%F@M%m RsPnS eeon xchienge (RBridge (500 mg).
The %M%@ww abi&d RithbCcMAe oMY )|) w@fareaéidmb {herproountivgte 2M NH,
m., 387 mol) at < col one
in MsOH. CAeLRONSE YEsgomoyed 4 vasusa et Aiaerogi (83,me, 0.018
mmdBAfédi ng the tenperature at < 5 C. The reaction
m xture becanme very thick so an additional quantity

MS Qﬁilbwp/q%) M +#4lls” added. The nixture was heated to 60
Cfor 3.5 h

Example 71

2-(2-(4-(1 -(2—fluoroethvlamino)ethvl)—3-(triﬂuoromethvl)-1 H-pyrazol-1-yl)acetamido)-

4.5 6.7-tetrahydrobenzo[blthiophene-3-carboxamide

F
F o]
N N
F ="\
N ——
=
S
NH
/\/

To a solution of 2-fluoroethanamine (107 mg, 1.689 mmol) in MeOH (1.5 mL), AcOH was
added untii the pH reached 5. 2-(2-(4-acetyl-3-(trifluoromethyl)-1H-pyrazol-1-
yl)acetamido)-4,5,6,7-tetrahydrobenzo[bjthiophene-3-carboxamide (50 mg, 0.121 mmol)

was added before the addition of sodium cyanoborohydride (7.58 mg, 0.121 mmol). The
reaction was heated by microwave irradiation to 100 °C for 20 min. The reaction mixture
was filtered before purification by preparative reverse phase HPLC. The product fractions
were acidified to pH 4 before applying to a strong cation exchange cartridge (500 mg).
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30 then allowed to cool and poured into ice. The
reacti on was neutralised using sodium hydroxide (40
wW@200%00m35) in water (130 nL) then heated at 60PCI/ERI005005851
mn. The mixture was WO 2008% 003452 PCT/ EP2007/ 005851
65 cooled in an ice bath and acidified to pH 6 and the
The partitigetwascwvastedendtt REY/HMeOkc(1: Hitheforgtetitingias perdustiwith 2M NH;
, .
in WSS, THY SQleNfinf ARG B BLUBT0 B the e cRfhoshdige ma. 0005
mmot|Sffeant s Et OAC/ heptane. Trituration in diethyl ether

+d(1029 6.1 mol, 6 %9. 51 HNW

MS (?§§OM?’|Z%?:%§Y§§“ .48 (s. 9H), 6 8.07 (s, 1 H, 6
10. 06 (s, 1H)61025(b,1|—|). c)

2-12:(3-Tert-butyl -4-fornyl -pyrazol -1-yl)-acetyl am no]

ExamqééZG 7-tetrahydro-benzo[ b] thiophene-3-carboxam de
10 NH2 ONH--~(S N—l\VOHOd)

benzoﬁﬂte:dnshmetwwatﬁoxwmo 5 mM-) and sti rred for 10 mn

at 15 anbi ent tenperature.

2- (2- bronpacet am do) -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophe
a) Pingccloreasdmaizarbaztne( 61 ng, 0.19 mol ) was added and the

m xture heated to 60 C for 2 h. Water was added and

the crude product extracted with Et OAc. Purification

ing flash chromat ography using elutants diethyl
%E/h.er /| DCM gave a yellow solid (58 ng, 0.15 muol, 78
\ﬁ«@“”h/s (ESI): mz 389.4 [M+ H+. e)

2-[24(3-Tent - but yl - 4-di net hyl am nonet hyl pyrazol - 1-yl ) -

acet yI am no]-4,5,6,7-tetrahydro

benzo[ b] t hi ophene- 3- car boxam de WO 2008/ 003452

Pmagc%—llu.ﬁ?‘?@87@g%5t%ﬁgol) W8s aHKd % a solution of semicarbazide hydrochloride
(11.13 g, 99.8 mmol) and sodium acetate (16.4 g, 199 mmol) in water (60 mL). The
mixture was stirred for 17 h at ambient temperature. The white precipitate was filtered and
washed with water and diethyl ether. The solid was dried under vacuo at 50 °C to yield the
desired product (11.09 g, 70.5 mmol, 71 %).

MS (ESI): m/z 158.1[M + HJ".

| b) 3-Tert-butyl-1 H;pyrazole-4—carba|dehyde

N\
/

NH

Phosphorus oxychloride (18.2 mL, 195 mmol) was added portionwise to DMF (30 mL, 387
mmol) at < 5 °C. Pinacolone semicarbazone (15.4 g, 97.6 mmol) was added over 1 h
maintaing the temperature at < 5 _°C. The reaction mixture became very thick so an
additional quantity of DMF (10 mL) was added. The mixture was heated to 60 °Cfor3.5h
then allowed to cool and poured into ice. The reaction was neutralised using sodium
hydroxide (40 g, 1 mol) in water (130 mL) then heated at 60 °C for 5 min. The mixture was
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H/ N\Wi S NNO1/ [/ YNI 2-[2-(3-
Tert-butyl-4-fornyl pyrazol-1 -yl)-acetyl am no]-4,5, 6,
w(@ 26080038 dr obenzo[ b] t hi ophene- 3-car boxam de ¥GDEPWH7/005851
0.13 nmmol ) and di nmet hyl ami n@5 hydrochl ori de (20 ng,
0.23 mol) were mxed wwth DM (0.3 ml-) and acetic
coolextindarf &:e3bath )andSacidifier ta pHc® EoRythe eedust eysaded ngo fIOAC. The
0. 1) S } it Ly 1
e104, 185 () ol WBSOL Al Roturilet B Shied |, pRkie prdauct was
purifiei ibg dlably clmomiatagraphyyusineelateats BiOAhentane. grtsationin diethyl ether
The, . n preaduct ed down an SCX cartridge and
gavetan\gh(f;é(f%?i(F.gg%ﬂe#’@]%ngff under a nitrogen
1H NAIRGs00IMH R QUG1Y): Byl.48 (319b1),, 5 8.0%)(s, VB, {EBI0B: (snit) 1®25 (k. 1H).
+ H+. 10 Exanple 73 15
2-(2-(3-Tert-butyl-4-((2-hydroxyet hyl am no) nethyl )-1
c) H py-Rz0 Feht-nitylat formpt-phodzok, 15 )Bacstylamino]-4,5,6,7-tetrahydro-benzo[b]
. tetrghydrobenzo[ bl th i ophene-3-carboxam de NJ , NN NHZ
th‘°pbe%e‘§' gq%a?dszeEt hanol ani ne (189 ny, 0.186 ni, 3.09
mol ) was added to a solution of 2-(2-(3-tert-
butyl -4-fornyl -1 H pyrazol -1
-yl )acetam do) -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophene- 3-
car boxam denv 120 ng, 0.309 nmol) and acetic acid (0.5
m., 8.7 %pl) in DWF (3 nL) and stirred for 1 h.
Sodi um L ri ybor ohydride (655 ng, 3.09 mmol) was
added agh i Xture stirred for 17 h at anbi ent
ten‘pergt . ter (500 pL) was added and the 25
Nxt\ure®stirred for 30 min. The mixture was filtered
dspurified by preparative reverse phase HPLC. The
cl dan fractions were passed down an SCX cartridge and
t o ee base WO 2008/ 003452 PCT/ EP2007/ 005851

d) 3-Tert-butyl-1H-pyrazole-4-carbaldehyde (32.2 mg, 0.19 mmol) and potassium
carbonate (40 mg, 1.5 mol eq) were mixed with DMF (0.5 mL) and stirred for 10 min at
ambient temperature.  2-(2-bromoacetamido)-4,5,6,7-tetrahydrobenzo[b]thiophene-3-
carboxamide (61 mg, 0.19 mmol) was added and the mixture heated to 60 °C for 2 h.
Water was added and the crude product extracted with EtOAc. Purification using flash
chromatography using elutants diethyl ether /DCM gave a yellow solid (58 mg, 0.15 mmol,
78 %).

MS (ESI): m/z 389.4 [M + HJ".

e) 2-[2-(3-Tert—butyl-4-dimethylaminomethylpyrazol-1-yI)-acetyIamino]-4,5,6,7—tetrahydro

benzo[b]thiophene-3-carboxamide
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67 eluted wth 2M NH3 in MeOH Vol atil es were bl own

down under a nitrogen atnosphere to yield the title
wa@eovpoedas2 (54.8 ng, 0.126 mmol, 41 % . MS ( ESIyCT/RP07/005851

434.5 [M+ H+. 5 Exanple 68

2-(2-(3-Tert-butyl-4-((ethylam no)methyl)-1

H pyrazol - }*yl ) acet am do) -4, 5, 6, 7- tetrahydrobenzof

bl t hi opheng- 3- carboxam de NH, AN\ /N S CNH 10

Et hyl anyney ng, 0.205 nmL, 3.89 mmmol) was added to
asolut 0 (2-(3-tert-butyl-4- fornyl-1

acetam do)-4,5,6, 7-tetrahydrobe
?b]tﬁlophene 3-carboxam de (151 ng, 0.389 mmol)
acetic acid (0.5 m-) in DWW (2.5 nL). Sodi um
trijacet oxyborohydride (824 ng, 3.89 mmvl) was added
apd the mxture stirred for 17 h. Water (300 iL) was
added and the reaction stirred for 30 min. The
reaction was filtered 15 and purified by preparative

2-[2-(%Vert-butyphderayHyrazol-Td-adessamine bt bifofrictiaby &roparankejthiophene-
3- ca%&é@mno@%@%ﬁﬁ \‘3/131 3 Hnﬁjcg)ealﬂf‘ﬁlin{emylé}ﬁlﬂg %%ro%hl‘&l&@' (2’@ i3, 83 mmol)

atil €s were

wereomixed (vgitht BMF (1,3 yiL)4and( agatigl %qfﬁ ﬂb;% m@{)hgspsiwmr@yetamarqhydﬂde

l)@ t @ ded ‘and the xture stired for 1 h. The reaction was
(70 é\?fgg nzo g?tﬁ? opr]wene -'car boxam de (13

quer@he@ wlthﬁOH gndgwateymndetirectly pyrifiediy. gepwpqu_ﬂevg?semase HPLC.

gfé QHJ dt latil bl ff
The % ( gdu?cerv%as asscled EOWydarno%/:ée%aﬁmd ()a/ra gzo ei/o;ll)e_s e\lAt/:eerteonwn °
undes @i ntodgen zﬁm@snhetret(z Amya rSoimeled 2/®f

MS %éﬁl)/ Mggs;%;’;ggar boxam de 25 WO 2008/ 003452

51 68 NH2 0 HNS
Example 73

-

2-(2-(3-Tert-butyi-4-((2-hydroxyethylamino)methyl)-1H-pyrazol-1-yl)acetamido)-4.5.6.,7-
tetrahydrobenzo[b]thiophene-3-carboxamide '

)
~ H
N/YN
0
s

HO

Ethanolamine (189 mg, 0.186 mL, 3.09 mmol) was added to a solution of 2-(2-(3-tert-
butyl-4-formyl-1H-pyrazol-1-yl)acetamido)-4,5,6,7-tetrahydrobenzo[b]thiophene-3-

carboxamide (120 mg, 0.309 mmol) and acetic acid (0.5 mL, 8.7 mmol) in DMF (3 mL)
and stirred for 1 h. Sodium triacetoxyborohydride (655 mg, 3.09 mmol) was added and the
mixture stirred for 17 h at ambient temperature. Water (500 pL) was added and the
mixture stirred for 30 min. The mixture was filtered and purified by preparative reverse

phase HPLC. The clean fractions were passed down an SCX cartridge and the free base
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N-N O HO Sodi um borohydride (50 nmg, 1.3 mml) was
added to a solution of 2-[2-(3-tert-Butyl-4-
w0 o008pby2 azol - 1-yl ) -acetyl am no] -4, 5, 6, 7- t et redyEPODES851
nzo[ b] t hi ophene- 3-carboxani®& 5 (100 ng, 0.25 mol)
in THE (2 m.). The m xture was stirred for 1 h at
eluteaintithe2! NHnip dMe®idr ¥olatiias weravblowadibad entter @htregesdriosphere to

. t.acte i .a 4 j organi cs were

y'eldgﬁ? éti‘e %%@%gﬁggﬁ% OC%%bgrgnt rl’at1{e}§9under reduced

MS (ES8ssur 434.9f +chlide product was purified by flash
chromat ography using elutants Et OAc/ heptane. The
solid isolated was further purified by preparative

Examgleddse phase HPLC and passed down an 10 SCX

cartridge. The volatiles were blown off with nitrogen
to give a white solid (2.4 ng, 0.61 pnol, 2 %9. M

2-(2{EFk)-butyl-2-(@Myldrivine) rhdtiy)-1 Bxanarob 1 3 agetamido)-4,5,6.7-

thyl - 2-(2-(4- t hyl am no) net hyl )-3-(trifl uoronet
tetra fobenz e-3- o m'do)-456_

byt4 5,6, 7-t et rahydr obenzo[ b] t hi ophene-3

200 HN [/ HZN S Cycl ohexanone (3.70

- cyano- N-nmet hyl acetam de (3.70 g, 37.7

, and ur (1.21 g, 37.7 mmol) were stirred

&2 Et OH (15 / Diethylamne (5.60 nL, 25 54.1 mol)
s added and the reaction mxture stirred at 20 C for

5 days. The crude material was directly preabsorbed
Ethytamioe 6i75ira@. 0.20f mii 380irmobwas|addnd ha Sritien Phas (3-tert-butyl-4-
S or. 4 5 isHEneeAcarboxamid
W 0 A A T i
(1510083880 3umel) Pamd Ergefis7 /asihg®1®  B5) 1nH R (280MMp, Sodium

triacgg&b%ﬂ?ﬁgés QQ%A{ @g 43'{%9 Eﬁo‘&ﬁ‘é’ég‘é“dag‘) a?%ﬁg .diﬁmrésﬂrred for- 17 h.
Water (300 pL) was added and the reaction stirred for 30 min.” The reaction was filtered
and purified by preparative reverse phase HPLC. The clean fractions were passed down
an SCX cartridge and the product eluted with 2M NH; in MeOH. Volatiles were blown
down to give 2-(2-(3-tert-butyl-4-((ethylamino)methyl)-1 H-pyrazol-1-yl)acetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (13 mg, 0.031 mmol, 8 %).

MS (ESI): m/z 418.5 [M + HJ".

Example 75

2-[2-(3-Tert-butyl-4-hydroxymethylpyrazol-1 -yl)-acetylamino}-4.5,6,7-tetrahydro-

benzo[blthiophene-3-carboxamide
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b) 2-(2-Bronpacetam do)-N-nethyl-4,5,6,7-tetrahydrobe

nzo[ b] t hi ophene-3- 5 carboxanmide 0 N OH Br X1 ~\N
w®2048008482 si mi | ar manner to exanpl e 50a, PCT/EP2007/005851

2-amino-N-nethyl-4,5,6,7- 188tetra hyd robe nzo

[ b] t hi ophene- 3-car boxam i de was used in place of

2-am no- 4

t et rahydr ohenzo[ b] t hi ophene- 3- car boxam de to yield the
title camp a yellowsolid (0.67 g, 2.02 nmol,
71 9. mz 333 [M+ H +. 15 ¢)

2-(2 ForrryI-S(trlquororrethyI) 1
/py azdl - 1-yl ) acet ani do) - N- net hyl -4, 5, 6, 7-
hydr obe nzo[ b] t hi ophene- 3-carboxam de H O N~ H
N YN /~11/ S CF O O 20
3aof’Tri fl uor onmet hyl ) pyrazol e- 4- car bal dehyde (332 ng,
2.02 nmmol) was dissolved in THE (10 nmL). Potassium
t ent - but oxi de (454 ngy, 4.05 nmol) was added, foll owed

SodEIYn Bo.(o%yctmde %50 mg, 1.3 mmol) was added to a solution of 2-[2-(3-tert-Butyl-4-
onbace

formbSvaL s e AT S b ehighyers AR goepant Shi8bidMice
(10d ﬁ@ctm 08 rmnbt)umeTWFS(zster)r gtheafidiireOWaS Nétigield. foRquanas ambient

m.) was added and the reaction_m
temstetige. BatdhWas pedrq and themreductifatraciedi Wit b 5Ene combined
orgénﬂ‘)ée\héreV‘tﬁ'fe@l dRe g5 ) BRd %@&mwdcmdwnaa@eaomem T#e crude
... The aqueous was arated usin Z\BF hobi _[ch
proqum was Pb'él?b%’r by figshh REOGAIQABNY KHIBY EHIPRS (IO @%‘ﬁa"%e e solid
isoldté® wa@erﬁHlﬁeﬂdpdiﬂflggUc‘é/t @%aﬁa{tlbé Z%\(fsbréé)@ﬁhé@Hmmand péSsed down an
Z

SC)@g@y;qwgzg/% v?@tlb@vy@pm @ﬁ%gll;wltrogemo give a white solid (2.4 mg,
0.61 uymol, 2 %).

MS (ESI): m/z 391 [M + H]".

Example 76

N-methyl-2-(2-(4-((methylamino)methyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)acetamido)-

4.5 6 7-tetrahydrobenzo[blthiophene-3-carboxamide

a) 2-Amino-N-methyl-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide

o

/n_lf Q
l

HN

Cyclohexanone (3.70 g, 37.7 mmol), 2-cyano—N-methylacetamide (3.70 g, 37.7 mmol),
and sulphur (1.21 g, 37.7 mmol) were stirred in EtOH (15 mL). Diethylamine (5.60 mL,
54.1 mmol) was added and the reaction mixture stirred at 20 °C for 5 days. The crude
material was directly preabsorbed onto silica. Purification by flash chromatography (eluent
0-100 % EtOAc:heptane) gave the desired product as a yellow solid (1.51 g, 7.18 mmol,
19 %). '
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d)

N-net hyl - 2- (2- (4- ( (et hyl am no) met hyl ) -3-(trifl uoromet
wWhg0pA0a3452 pyrazol - 1- yl)acet am do) - 4, PCT/EP2007/005851
5, 6, 7-t et r ahydr obenzo[ b] t hi 8hene- 3- carboxanide o H N

N~N 11/ CF3 HN 5
1H NMR 24Q0MiarGRTCLB 3t 80 fmudo AeASHyn. )2H), 2.57 (m, 2H), 2.69 (d, 3H), 6.62
1-yl)acetam do)-Nnethyl-4,5,6, 7-
(s’zﬁgrég%g‘lr}ybenzo[ b] t hi ophene- 3- car boxam de (338 ny,
0.816 mml) was dissolved in NVMP (10 nL) and

[ oLk de y: .
f ot LB iuBE R REpts & &2 ey R ToplopheRes
carbommdelng m xture was stirred at RT for 5 min, before
portionwi se 10 addition of sodium
triacet oxyborohydride (691 ng, 3.26 mol ). The
reagtion was stirred at RT overnight. The reaction
d with water, and diluted with DCM (10 ni)
ed sodi um bi carbonate solution (10 nmL). The
Br es. were separated and the aqueous extracted wth
DCI\ﬁ‘(Z x 10 nmL). The conbi ned organi cs were
concentrated to a brown oil which was | oaded on to an
SCX colum and eluted with MeOH, then 2N NH3 in 15
In  MaCH. similarf r amenesfs wid e rAXANRR ed 80a. TL2-aming-Nipethyl-4.5.6,7-
resi
tetraﬁ%o%%l ca?o @%}bﬁ?@ -daPodMakifide BwEd ORdr §51 HlHEe (646@ %)no-4567

'ash chromat ogr aphy gel uent 5-10-20 9

tetralsitpbaveRfbliiopbenes- Q@e@qmemqot%walstthaél ) cymppew B# ame"ow solid
ified on standing (106 ng, 0.25 nmol,
(0670%20%@“@20?8( : mz 430 [M+ H +. 20 Exanple 77
MS E&H{)2 I(I/Z-%B@ My i oxyet hyl ami no) met hyl ) - 3- (trifl uorometh
yl)-1 H pyrazol -1-yl)acetam do)- N

net hyI -4,5,6, 7-tetrahydrobe
©)  nzo[ B-(h{doerank34trifeiemetiv)dtH-Ryrazo N -yiaqetaido)N-metgyl-4,5.6,7-

tetraﬁydrél:]erQo[b]thlophene 3-carboxamide

3-(Trifluoromethyl)pyrazole-4-carbaldehyde (332 mg, 2.02 mmol) was dissolved in THF
(10 mL). Potassium tert-butoxide (454 mg, 4.05 mmol) was added, followed by 2-(2-
bromoacetamido)-N-methyl-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide (670 mg,
2.02 mmol). The reaction mixture was stirred at RT overnight. Aqueous NH.CI (10 mL)
was added and the reaction mixture extracted with DCM (3 x 10mL). The combined DCM
layers were washed with sodium bicarbonate solution (5§ x 10 mL). The aqueous was
separated using hydrophobic filter paper and the solvent removed in vacuo to give the
desired product as a brown foam (0.73 g, 1.76 mmol, 87 %).

MS (ESI) : m/z 415 [M + HJ".
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~OH N25 HIn a simlar manner to exanple 76d,

et hanol am ne was used in place of nethylam ne
me(msma:hlsz)rl de to yield the title conmpound (3 POI/ER2000005851

mml

8 % . WD 2008/ 003452 PBT/ EP2007/ 005851 71 NB
mz 460 [M + H] +,

ESI)
d) 2 (sz@myiraﬁ:? (ﬁmﬁthﬂam@p}mthxﬂ)rqrﬁpﬁwla%r@meihsg»r3%@&&65%30)
yl)acbé}brﬂﬁbf‘x l5- k7 5et§ah?dr&@ﬁfcﬁ%éﬂ%@zﬁéarboxamlde

| ophene- 3- cal boxam \rNH g HO 0 10

3-Tent-butyl -1 H pyrazol e- 4- car bal dehyde (150 ny,

0. 986 mmL
N- et hyl -

H2- (2- bronpacet am do) -

. 6; 7-t et rahydr obenzo[ b] t hi ophene- 3- car boxa
1.478 mol ) and potassium carbonate

) were mxed with DVF (5 m-) and

at 60 C. The reaction was partitioned

b vveen wat er and Et OAc. Organics were conbi ned and
rified by chromatography (0-60% EtQAc/heptane) to

[ give

the title 15 product as a white solid (360 ng,

0.894 mmol, 91 %. MS (ESI): mz 403.6 [M+ H +.
Exanple 79 20 2-(2-(3- Tert-butyl-4-((methyla mi no)
2- (an%hwl)ar-(tﬂﬂuoromethyl)-1 H-pyrazol-1-yl)acetamido)-N-methyl-4,5,6,7-

e PR A BNy 53 By ey e

(10 HL) @né& nMdthyamiMeat Hmdr@él‘ildﬂﬂe((&% Ongy.0S thnpdl) adde@4%llmh)by glacial

acet\fl\clg%@

&fg%Ls.o Tﬁe Srgslulfhng mi re wa stlr(red aF {QII' foru’g Xun %efore portionwise

addih’orﬁ))bf mMmkrladeX@C;@bmﬁydﬂt)e (éorehgys.2d ntm6l).7 Thetreadtipd veds stirred

at

e N

and S@ﬁilraiéd Ebdlaﬁﬁlmbmté feyiitionl €1 C( mRY e pRagtdwerstsepanated and the

added
aqueous e

xtragted wnt(?\ 158I9ICEI Oﬂ) mU r{'he combined organics were concentrated to a

brown oil which was loaded on to an SCX column and eluted with MeOH, then 2N NH3 in

MeOH. The fractions were monitored by TLC (DCM, 10 % MeOH) and combined to give
a brown residue (160 mg). Purification by flash chromatography (eluent 5-10-20 %

MeOH:DCM) gave the desired product as a yellow/brown oil which solidified on standing
(106 mg, 0.25 mmol, 30 %).

MS (ESI):

Example 7

2-(2-(4-((2-

miz 430 [M + HJ".

7

Hydroxyethylamino)methyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)acetamido)-N-

methyl-4.5,

6,7-tetrahydrobenzo]b]thiophene-3-carboxamide

H
O N_
N
FONNTY 5/
F // 0

N
H

In a similar manner to example 76d, ethanolamine was used in place of methylamine

hydrochlor

ide to yield the title compound (3 mg, 0.007 mmol, 8 %).
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for 17 h. The reaction was quenched with water (500
pl) and purified by preparative 30 reverse phase HPLC
wabmsoomsn fractions were passed down an SCX CBCT/EPTIgB005851
and el uted WO 2008/ 003452 PO/ EP2007/ 005851 72 with
2M NH3 in MeOH Vol atiles were bl own down under a
MS (BSI)r:atje68iMosidhere to yield the title product (33
ng, 0.079 mmol, 32 %9. M5 (ESI): mz 418.4 [M+ H] +.
5 Exanpl e 80
Exanple Z8hydr oxyet hyI )-2-(2-(4-((methyl an no) met hyl )-3-(tr
i fluor omet hyl ) - H- pyr azoI 1-
118 apetamige)-N-methyl-4.5.6.7-

tetra L@éﬁéatbem%ﬂsnés% “"ﬁﬁHed 10 a)

2= Cyano- I ( 2- Nyurox yi jacetamde O HO'-"'_~N )CN
H To a solutlon of ethyl 2- cyanoacet at e (10 g, 9.41
tOH (100 nmL) was 15 added
.40 g, 5.34 nL, 88 mmol ). The m xture
fo -4 h Dbefore concentration in vacuo.
]S purified on a 100g Silica colum
0 % MOH DCM Desired fractions were
col | ected and\_concentrated to yield the desired
product as a brown oil (10.2g, 79.7 mol, 90 % . The
sanple was used directly in the next step w thout any
urther purification

3-TegRejulibt BIesRit GraiAdRe (B0 20, HPER JUTRY: 4 Bramrasgtamidor

N-m&nti2,5,6.7- tetréh)(]@bedﬁo[dj‘lhlophene -3-carboxamide (490 mg, 1.478 mmol) and
2- Cyano- N- droxyet h acetamd

potaw)carmfeo \ﬂere4m|i<8§ V\étg [ﬂﬁg (%g"ﬁ_? Wefted for 3
h até6®tte TRl ﬁéa@ﬁbrﬂ%s%arﬁhcﬂe& Bétwe@n 24ateimahd EOAc. Organics were

anmoni um acet at e 1 e suspended
comieq et ec by ity oAeStHRE Y n i 0he FHQAFBAPRHST &7 15 the tte
produ&da%ra w%@olﬂ(@ﬁ@n@omsgwrﬁm& gni) no nore water was

col | ect ed The m xture was concentrated to

MS (Esbo 0z £8¢- ééMe 'Eﬂefore partitioning between
Et CAc/ Water. The organic phase was collected, dried

and concentrated to a | ower vol ume before addition of
Exargpig| 70

2-(2-(3-Tert-butyl-4-((methylamino)methyl)-1H-pyrazol-1 -yDacetamido)-N-methyl-4,5.6,7-
tetrahydrobenzo[blthiophene-3-carboxamide

25 Methylamine (45.0 mg, 50 pl, 1.449 mmol) was added to a solution of 2-(2-(3-tert-butyl-4-

formyl-1H-pyrazol-1 -yl)acetamido)-N-methyl-4,5,6,7-tetrahydrobenzo[b]thiophene-3-

carboxamide (100 mg, 0.248 mmol) and acetic acid (100pl, 1.74mmol) in DMF (1 mL).
Sodium triacetoxyborohydride (527 mg, 2.484 mmol) was added and the reaction stirred
for 17 h. The reaction was quenched with water (500 pl) and purified by preparative

30 reverse phase HPLC. The clean fractions were passed down an SCX cartridge and eluted
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30

30 quantities of heptane. The gl ass was etched until
precipitation occurred and the solid collected by

wo pdosoad4son. The desired product was isol at ed PET/BP2007/005851
batches (4.2 g, 20.2 nmmol, 736 % . The sanple was used
directly in the next step wthout any further

with g\ INH; iraMe@il. Matatissosersoawn down ynoep @ 7nigegsisatmopghers to yield
thetn%e | et M3y, r@/@ifg)mmq f3‘2|0)0)-4 5,6, 7-tetrahydrobenzo[ b] t
ophene- 3-carboxamdée H ' /-OHO H2N S 5
MS ( Esﬁyﬁ\fﬁ)‘i@-‘éﬂ‘dl*dﬂexyl i dene- N- ( 2- hydr oxyet hyl ) acet ani de
(3.70 g, 17.77 mmol) was dissolved in EtOH (75 nl)
and sul fur (1.14 g, 35.5 nmol) foll owed by
Exargple®Ayl anine (2.60 g, 3.68 nL, 35.5 mmol) added. The
m xture was heated to reflux for 30 mn. The reaction

m xt ure was flltered V\,hl | e vvarm and the solid washed
& h gihyl lgaromathi)-1H-pyrazol-1-

-

yl)ac‘éldlr g4, @b%dtefrgh\@ 5%@ I_tg % h@lhéj3tcgpoc}xbﬁ1ll% product as
ark sofrd (4 . The sanmpl e

vvas used directly in the next step w thout any further

t
3) 299%@5@(%1‘ gf:beyé’t}\ I?jac)eta}\rp ?3 hydr oxyet hyl )-4,5, 6, 7-tetrah
ydrobiﬁi’o(b]thl ophene- 3- carboxani de 15 N_(]—| OHp N
Anfino-

HO
\2/\B (2- hydroxyethyl)-4,5,6, 7-tetrahydrobenzo[ b] t
hi ophene- 3- carboxam de (4.6 g, 19.14 mol) and DI PEA
(4.95 g, 6.33 'n, 38.3 nmmwl) were dissolved in THE
(i fior! 6¢) d Wi r
To ac%og.ﬁgg‘ af ethﬁ@cﬁaﬂ%a%&%%@ P HLHhLY 8t8hmﬁ‘1'o§) |HQ§OHQ(3’1@O mL) was

In an 1 ce FOI'TDaCGtYI_INﬁ rom-de

addeg, 2-amgwethanol (04018, Pl NLAB8 sameldd Tihe mixture gvag reyluxgesfor ~4 h
befo:%dc%@e%é?ﬁw in %é%’ 'Itﬂéemlx'il.?r@%dsoﬁhrﬁ'ga'dnoé a80§ X%ilith Column eluting

I ndicated 3:1 product: starting

with ﬁa1t0e%| MeOWQQﬁM Qeslg@dwfra@,tmﬁ wese %l‘%ﬁt%?r“é@@ﬂc?f’é’tﬁéﬁq t9 yield the
desired p?&ﬁilcf L08 %IrovG’rPQIT‘h'OtQ/ 95 ZmoP 8% e IR dRs usBd Bifectly in
g, was added and stirring
the r@&ﬁtemwéhptﬁ@ny&ﬂfhﬁrph@#ca@enm n. The mixture was
guenched by addition of water before renoval of THE

under reduced
b) 2-Cyano-2-cyclohexylidene-N-(2-hydroxyethyl)acetamide

HOL A~ CN
H

2-Cyano-N-(2-hydroxyethyl)acetamide (4.62g, 36.1 mmol), cyclohexanone (3.89 g, 4.10
mL, 39.7 mmol), acetic acid (0.433 g, 0.413 mL, 7.21 mmol) and ammonium acetate (2.78
g, 36.1 mmol) were suspended in toluene (150 mL) and the mixture heated to reflux under
Dean-Stark conditions until no more water was collected (~1.5 h). The mixture was
concentrated to remove toluene before partitioning between EtOAc/Water. The organic
phase was collected, dried and concentrated to a lower volume before addition of small
quantities of heptane. The glass was etched until precipitation occurred and the solid
collected by filtration. The desired product was isolated in 3 batches (4.2 g, 20.2 mmol,
56 %). The sample was used directly in the next step without any further purification.
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25 pressure. The m xture was then partitioned between
Et OAc/wat er and the organic |ayer collected -
waowsndasml DCM was added to_aid solubility. TREI/EP2007/005851
aqueous | ayer was further Wdshed with DCM Conbi ned
organics were dried and concentrated to give a thick
dark oil which was purifed on silica eluting with
o) 23R RO ERh 270 TR RACL AN FOPolEs Earboxamide
product as a light yellow solid (2.96 WO 2008/ 003452
74 $ Bg007/ 005851 g, 8.23 mmol, 43 % . The sanple
ed directly in the next step wi t hout any further
prlflcatlon e) 2-(2-(4-Formyl-3-(trifluoronethyl)-1
-1-yl)acetam do) - N- (2- hydroxyethyl )- 5

HzN 4 , et rahydr obenzo[ b] t hi ophene- 3- car boxam de O N
‘ C J O S OH
2 I
2-C ﬁH‘rxfi R 59@%& B g, 17,77 |
)ga %27@\{ etra robe hene SJB{O( car bgo’xam de mmol)  was

dissplzedin GOl (Uis migranyl te.r 6+1§s@| 3R Ml Digitoved, biidjetiaydamine (2.60

g 3 %% (rﬁf? Isiﬁu Juin nﬁé’cﬁﬁ {n@zm%t;urrg \ZNg% geét]eggg‘?ef?ux fBPéd} 91‘({\’? drHeVreaction
mlxtgre wgs disenedoibile \a@rdeand e selick washed,ith ﬁt@Hr eB16at>0'Bb'n€,d EtOH

port 89% vfe?g@oﬂ?ﬁ{ﬁa?% Eiﬁ@g%érrﬁ when e éﬂ?c é(taudﬁrkv%‘ﬁd (4.6 g,

19.19Chmeht 108 $H The sm\pimyaa@seﬁ firecilyiindhexnextesten Wdib\wfgany further
pu”fi%ltkld was obt ai ned which was collected by filtration.
VR anal ysis indicated -60-70 % purity of desired
product. The solid was succesfully triturated with a

d) 2'&%&'&1 Qét?rP@'XLﬁt& dP& h:gﬁ 4a.=ﬁ,h'7qgttrarﬂﬁ'r&ﬁn§9ﬂbitgiolﬁﬁérg33-

was co quor was

carboxamsiet r at ed and a second bat ch obtai ned using a
simlar process. The batches were conbined to yield
the title product (1.76 g, 3.95 nmmol, 49 %9. 20 M5
(ESIR_~"1Hz 443.5 [M- H-. f)
N -hydroxyethyl) 2-(2-(4- ((methyl am no) met hyl )-3-(tr
Lf | begponet hyl )-1 H pyrazol -

:él ack ido)-4,5,6,7-tetr ahydr obenzo[ b] t hi ophene- 3-ca
boxamde F3C ON ~J- HOHN NH

Br
2-Amino-N-(2-hydroxyethyl)-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide (4.6 g,
19.14 mmol) and DIPEA (4.95 g, 6.33 mL, 38.3 mmol) were dissolved in THF (100 mL)
and the mixture purged with nitrogen and cooled in an ice bath. 2-Bromoacetyl bromide
(3.86 g, 1.667 mL, 19.14 mmol) dissolved in THF (5 mL) was added dropwise and the
reaction monitored by TLC. After 30 min TLC indicated 3:1 product: starting material with
a faint spot for bis-acylated material. An additional quantity of 2-bromoacetyl bromide
(0.97 g, 0.417 mL, 4.79 mmol) was added and stirring continued for a further 30 min. The
mixture was quenched by addition of water before removal of THF under reduced
pressure. The mixture was then partitioned between EtOAc/water and the organic layer
collected - additional DCM was added to aid solubility. The aqueous layer was further
washed with DCM. Combined organics were dried and concentrated to give a thick dark
oil which was purifed on silica eluting with 20-60 % EtOAc/heptane. Desired fractions
were collected and concentrated to yield the desired product as a light yellow solid (2.96



S OH 25 2-(2-(4-Fornyl-3-(trifluoronethyl)-1
H pyrazol - 1-yl ) acet am do) - N- ( 2- hydr oxyet hyl )-4,5, 6, 7-
wo edosaBasly obe nzo[ b] t hi ophene- 3- car boxam de ( 1BOT/RB2007/005851

0.225 mol ), Methylanmine (2/#in THF, 0.45 ni, 0.90
nol ) and DCM (3 ni) were treated with acetic acid

g. 8.243089!, Ag, %O hecRANRIE Y Msey PHEFHEIRHE7)SFH SR Withpus 88y further

purifiédfdn, to give pH 4-5 and the solution stirred at RT
for 20 mn. 10 % Pd/C (20 ng) was added as a slurry
in DCM and the m xture stirred under 4 barr hydrogen

e) 2-GLEt-Phret-3-(trifi0SroMet zbPK§NadefdrRida)-RQ2HydFokly&th

) gzrﬁgrthrgm gs(i due of @%ﬂ?ﬁ?k vvag ed(?mvmrﬁlsﬁ) %Egy#% agg—

5 4.5,6(-teirahygrehenzajthiophesr3-¢ryBOXaMHEe i xt ure was fil tered

thorugh a filter tip 5 and concentrated to give a
yel | ow oi | g 200 ng). Purification was achi eved on

Sili glutmnggs with 4% 2 MNH3 in MeOH DCM and t he
o pr,\pd§«/ n as a light yellow glass (74.2 ny,
ﬁ Irmro 71 Y\ M5 (ESI) : niz 458.5 [M- H 10
nmpl e
O=2-(2-(4-(( am no) met hyl )-3-(trifluoromethyl)-1
H pyrazol - 1-yl ) acet am do) - N- (2- hydroxyet hyl)-4,5, 6,
7-tetrahydrobenzof blthi ophene-3-carboxam de F3C O
NO NNHS 5 1n siJn Lar ner t xanpl e
22 Bamoselmanl Ne2 e BT A S ey AR A SRR e-2-
10 carb&l\;t'sa%iﬂE% I(z.begms.bb mrﬁ@lgwaﬁ/l @lti;sbﬂ:&@irﬂlglglFQZS&Lng ,Zpoﬁalss%n carbonate
; z : - - . anpl e
25048 Thtreiad ialonpin i oy EPT PRI AdRErigaty e (139 o

8.46 Ml az@dedl -THe) mb@tranivalo stiled 2t 60 °C forf25 min after which time the
7-tetr € hzQ

reactiin T o AiEe Wi WAl (-8 Bk een 3odified with 5 N HCI until pH 1.

During acidification a free flowing solid was obtained which was collected by filtration.
15 NMR analysis indicated ~60-70 % purity of desired product. The solid was succesfully
triturated with a mixture of DCM/ether to give a light beige solid which was collected by

filtration. The mother liquor was concentrated and a second batch obtained using a
similar process. The batches were combined to yield the title product (1.76 g, 3.95 mmol,
49 %).

20 MS (ESI): m/z 443.5[M - HJ.

f) N-(2-hydroxyethyl)-2-(2-(4-((methylamino)methyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl)acetamido)-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide '

O,

F.C
| 3 /\}H \
HN N

S~ NH

==

S
OH

25
2-(2-(4-Formyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)acetamido)-N-(2-hydroxyethyl)-4,5,6,7-
tetrahydrobenzob]thiophene-3-carboxamide (100 mg, 0.225 mmol), Methylamine (2 M in
THF, 0.45 mL, 0.90 mmol) and DCM (3 mL) were treated with acetic acid (13.51 mg,
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ANl ~NONNNH S OH WD 2008/ 003452 PCT/ EP2007/ 005851
76 2-(2-(4-Fornyl-3-(trifluoromethyl)-1
wokggnesast - 1- yl ) acet am do) - N-éz- hydr oxyet hyl ) - BCBHEB2067/005851
tetrahydr obe nzo[ b]th| ophené 3-car boxam' de (30 ng,
thyl am ne (2M solution in TH
0. 22ﬁme9'> 3349'%19!4)4 ér?dwmw sphution ptinged at R dert 2Hmin- t1|9 "écPé{/%ZO mg)
was %eaé*d (aé E sﬂlmpm D@Mﬂ aﬁ@‘i‘hél m.itaﬂea&wee&mr afwﬁr hftfogér odernight.

he m xture stirred

The GYrs yﬁf takﬁﬁ‘e'“&"aﬁ‘pﬁoe”\ka%yr\"‘gﬁt%ﬂde@edﬁé'dbﬁrqffth%ﬂaﬂywas*’ed with

MeOM/BBRI &id ¥Bo ftﬁw iPfd m@%%ﬁné‘éouﬁhe fnqhh%/\wgs Wer@@%éﬂu@lﬁ@ filter tip
purification by SCX ion exchange chromatography t

and gonceptratad t give @ yedewed rePQmg). Bupficationywes gahisived &PE sijfra eluting
with B, fzﬁ@'NHg, |anItéCr])ﬂll71§Clg a4 fhe"ﬂréduct Hptdr@ RS @ IRBt yellow glass (74.2
roxyet hy -(2-
mg, Q1é9|”fm‘€lo?bét)hyl am no) rret hyI ) 3 (t rifluoromethyl)-1 H
Ms@é)a.zrﬁk dsg/b L Mcefrani do)-4 5 6
-t'etrahydro enzofblthl ophene- 3-carboxamde O FaC H O
FNvHNH FFs OH 15
Exarsple &1(4-Fornyl -3-(trifluoronmethyl)-1 H pyrazol -
-yl )acet am do) - N- ( 2- hydroxyethyl )-4,5,6, 7-
t et rahydr obenzo[ b] t hi ophene- 3- car boxam de (30 nmg,

2-(2-94-HEfh l'r‘rha_)me%h\g)'-g'(tnﬁuért)hﬁmvﬁeltl—hﬁ\llra%lnﬁvﬂa]c%té?’mg&)-N Q- (20

ol ) @ (I treated wth acetic acid
hvdreprV@HM)-daﬁl,ﬁjgt@Hah.vdro emhlm@bm;ﬁ;gamﬂm_d_m ng, 0.272

rmol) and the mxture stirred 20 at RT overnight. The

sanpl e was concentrated and re-dissolved in

di gt hyl sul fuxide (} nL), filtered and purified by

pa:@ve fol\l owed by additional purification
bM._ SCX_}
~Zompoun (

Rromat ography to yield the title
528.5 [M+ H +

|, 290 %. MS (ESI) : mz

OH

In a similar manner to example 80f, ethylamine was used instead of metyhlamine to yield
the title compound (180 mg, 0.35 mmol, 51 %).
MS (ESI) : m/z 472.6 [M - H]".

Example 82

2-(2-(4-((Dimethylamino)methyl)-3-(trifluoromethy-1H-pyrazol-1-yl)acetamido)-N-(2-
hydroxyethyl)-4.5.6.7-tetrahydrobenzolblthiophene-3-carboxamide

(o]
F_.,C H 0
| =N )\N
_N ~ — NH
s H

OH




10

15

20

25

30

25 Exanple 84 2-(2-(3-Tert-butyl-4-fornyl-1
H pyrazol - 1-vl ) acet am do) - N- ( 2- hydr oxyet hyl )-4,5, 6, 7-
wo edosabBasy obenzol bl t hi ophene- 3- car boxam de  30PANDEP2007/005851
2008/ 003452 PCT/ EP2007/ 00588 77 HO O NH HN S
ra\ O NNO H

2-(2-@-FamBi-Grttiflcetoamstiond))  Hkpy ezl thybrsasarnido)-NA2shygroxyetbyh4.6.7-
tetraﬁ;ﬂ:{)%e%@éfﬁ%tm %H%R{)Q%Q%o%amﬁie ggqb chqaé?béhf@(s Qamélthﬁgmme (2M

solutg>,n it THF 0. 1hgom)., &Béi nnmokh@sd UIVIC &1 ) axese rgatggql vgth pgetggamd (5
oL AP 735,02 WA s

RT dyetmgmmm @mpbnwlas fikered . anvrmjrtﬂegémprgpamw@ wyersegphase HPLC

follo%%c{ gy gfj?'? §nal$:u'nﬁgq%|8¥%r t%%g%h?g&gﬁgggﬁ@gﬁﬂﬁg?w oegéig/g’the title

comﬁnﬁéc(ﬂhépngarmoZQ Bowt &2t%pat i on in 10 vacuo yielded a

vs Aoy F‘EW%‘“& Q-éxanpfggsm?g 83 %. NS (ESI): miz

2-(2-(3-Tert-butyl-4-((ethylam no)nethyl)-1

Exa I—Flslgé azol - 1-yl ) acet am do) - N- ( 2- hydr oxyethyl)- 4 5 6
it rahydr obenzo[ bl t hi ophene- 3- car boxam de 20 HO O N
H H/0 NS

N-(2-hydroxyethyl)-2-(2-(4-((2,2,2-trifluoroethylamino)methyl)-3-(trifluoromethyl)-1H-
pyrazol-1-yl)acetamido)-4.5.6.7-tetrahydrobenzo[blthiophene-3-carboxamide

(0]
F,C H o
F H /\ N
F/k\/ N S N = NH
F S \\\

OH

2-(2-(4-Formyl-3-(triflucromethyl)-1H-pyrazol-1 -yl)acetamido)-N-(2-hydroxyethyl)-4,5,6,7-
tetrahydrobenzo[bjthiophene-3-carboxamide (30 mg, 0.068 mmol), 2,2,2-
trifluoroethylamine (19.8 mg, 0.20 mmol) and DCM (1 mL) were treated with acetic acid
(5 drops) and sodium triacetoxyborohydride (58 mg, 0.272 mmol) and the mixture stirred
at RT overnight. The sample was concentrated and re-dissolved in dimethylsulfoxide (1
mL), filtered and purified by preparative LCMS followed by additional purification by SCX
ion exchange chromatography to yield the title compound (10 mg, 0.02 mmol, 29 %).

MS (ESI) : m/z 528.5 [M + H]

Example 84

2-(2-(3-Tert-butyl-4-formyl-1H-pyrazol-1 -yl)acetamido)-N-(2-hydroxyethyl)-4,5,6,7-
tetrahydrobenzo[blthiophene-3-carboxamide




10

15

20

25

r~ONNNH N 25
2-(2-(3-Tert-butyl -4-fornyl - 1H pyrazol - 1-yl ) acet am do)
WO bpogaeydr oxyet hyl )-4,5,6, 7 PCT/EP2007/005851
t et rahydr obenzo[ b] t hi ophene?8- car boxani de (1.66 g,
3.84 mmol) was dissolved in DCM (40 m-) and acetic
HB\(;L_OI\(ZQ 98 g, 20 nL, 349 mmol). Ethylamne (2Min
68 rrL 15. 35 mol ) was added and the m xture
[ or 90 min. A slurry of palladiumon WO
CT/ EP2007/ 005851 78 charcoal (10% 1.51
p[) in DCM (30 nL) was added and the
m xtake hydrogenated at 4 barr for 72 h at 20 C. The
catal y8t was filtered through dicalite and the

icylite washed with water, DCM and MeOH. Al
tiles were renoved under reduced pressure and the
aqu

S residue was basified to pH 8 using sodi um
bi ¢ar bonate. The 5 crude product was extracted with
Et OAc. The organics were conbi ned and washed wth
brine, dried over MgSO4, filtered and concentr at ed.
2-(2-BnemcaastEmida)-Nr(R dlydrexyethul)-4{5, 8 d-tetyahydobemeae[blihiaphane-3-

A5t 80, ST ST S BB 1 . 1.0

mmal). atrl pmtaisslum&aﬂﬁqnatﬂlﬂgsg )18 38 mmdPwére[ ivixed Mijith, DMA (20 mL) and

heatgﬁqaggj)oré? ﬁcg;za 413 ({rt Fﬁgé Mét retaﬁtl?r} was partitioned between EtOAc and

water Ther agahuciw,eké paskechwith bohe 4ried ®ver Mg&Q, aingdchopbeniratéd directly

ontozsllttc% f((%ﬁ cE qr@iaé:r%{) ?;(Qaﬂflg%tirobﬁgoﬁqu 5‘/0 EtOAc/heptane). Concentration in

vacudfisldeza white gblicioprg7oimal, & %).7- tetrahydrobe
Msdﬁéﬂgé%gwﬁnﬁﬂﬁfcar boxam de 20 NHZ 00 FSC NN N S

Example 85

2-(2-(3-Tert-butyl-4-((ethylamino)methyl)-1H-pyrazol-1-yl)acetamido)-N-(2-hydroxyethyl)-
4.5 6 7-tetrahydrobenzo[blthiophene-3-carboxamide

HO

2-(2-(3-Tert-butyl-4-formyl-1H-pyrazol-1-yl)acetamido)-N-(2-hydroxyethyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide (1.66 g, 3.84 mmol) was dissolved in DCM
(40 mL) and acetic acid (20.98 g, 20 mL, 349 mmol). Ethylamine (2M in THF, 7.68 mL,

15.35 mmol) was added and the mixture was stirred for 90 min. A slurry of palladium on
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3-(Trifluoromethyl)-1 H pyrazol e-4-carbal dehyde (260
nmg, 1.585 mmol) and 2-(3- 25
w@ bdosoagasopanam do) - 4, 5, 6, 7-t et r ahydr obenzo[ b] edii/apivenersssi
- 3- car boxani de (454 ny, 1.588 mmol) were dissol ved in
THE (20 nlL). Potassiumtert-butoxide (356 3. 17
charpoal| )100as1.54dgiet 426 | MowddinbPCHbH(ES Inkdmwasda led apd rifje mixture
t
hydrggé’r?at {2 bﬂﬁkﬁ fz\;'}géttéd’ Ting Ky 98 ssfﬁtleferdecﬂrm@h dlite and the

erni eaction m Xture
dicalite twazbed ovith whtoEt QPN 4nd M)eOH Trlevaiatitesc weeey eameovel under reduced

presgggbéﬂ?&e?ngeg@gﬁe So\fvgs B%élﬁ@d téjéfaeéjugmg 'solRiRO8icarbonate. The

iTtered vent renov cuo to give a
crudy edrbdum guas) xBacedyith EtQAC Toatarganidsyweleaeambiosd, ﬁﬂd washed with

brlne %ﬁ?cgev%g ol\?ég(p‘( iggﬂe‘aaar%gl:%g:%ﬁﬁaﬁgg eng% }goeed Ngfe?i%P (as Purified by

chron‘iatog¢a|51yl (DOM+ B36% mczlemmoamszo RQ%/ Epwoolﬂsomss\quH/DCM)

condehizlin i P i{Fdsh Ry TRt FOmE AP R Ry ) - 1
MS (BSQ)y indz db2.5 My Hjr opanami do) -

4,5, 6, 7-t et rahydr obenzo[ b] t hi ophene- 3- car boxani de 0
Exa II\I 6FSCNHHS 5/

'Qp(esa (4- Forrryl) 3-(trifluoromethyl)-1 H pyrazol -

G I J,
tetraﬁvdrbﬂ:emuwﬂfhlojﬂenel-ﬁs&anbmlden DCM DI\/F (2 1, 3 an)
Met hyl am ne (2Min THF, 3.57 ng, 0.121 rmol) was
added, followed by 10 acetic acid (0.7 ng, 0.012
mml ). The reaction mxture was stirred at RT for 30
mn befor t r '

D (102 g, 0550 rorony > UnES SR PERRE PR arEe) 5.7
tetradiydirobenkzafib]tHidbhevet3adcagbdxanitee DCM was renoved i n vacuo
and the reaction mxture filtered, then purified by
preparative reverse phase HPLC to give the desired

pr oduct as t 8, TFA salt. The sanple was passed through

Washed with 15 MeOH, then eluted with 2
O |ve the desired product (6.4 ng,
%@Js mw;m 429 . Ms (ESI) : miz 430.5 [M+ H +.
H—&xanpl e 87 20
X (3-(4-((2-Fl uoroet hyl am no) net hyl )-3-(trifluoronethy
l)-1 H pyrazol -1-yl) propanam do) -

3-(Trifluoromethyl)-1H-pyrazole-4-carbaldehyde (260 mg, 1.585 mmol) and 2-(3-
chloropropanamido)-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide (454 mg, 1.585
mmol) were dissolved in THF (20 mL). Potassium tert-butoxide (356 mg, 3.17 mmol) was
added followed by potassium iodide (10 mg, 0.06 mmol). The reaction mixture was stirred
at RT overnight. Water was added and the reaction mixture extracted with EtOAc (x 3).
The EtOAc layers were combined and washed with brine, dried over MgSO,, filtered and
the solvent removed in vacuo to give a yellow gum (673 mg). Purification by flash column
chromatography-silica gel gave the desired product as a white solid (180 mg, 0.43 mmol,
27 %).

MS (ESI) : m/z 4151 [M + H]".



4, 5, 6, 7-tetrahyd robenzof blth

i ophene-3-carboxamde 0 HI-NF3ICNHHS NF 25
wW@2q084¢345For nyl )-3-(trifluor orret hyl ) 1 PCT/EP2007/005851

H pyrazol - 1- yl ) propanani do) /4, 5, 6, tetrahydrobe

nzo[ b] t hi ophene- 3- car boxam de (25 ng, 0.06 Mol ) was
b) di ssai(M(QMEﬂMNﬂlnomh(/|i*31(t”ﬂ90f@meth)@- ﬁrhpwa@elrhyl)arﬁpa@amldo)—

1 4R MBS dfinghol | e By aceti Yo

rmol). The reaction m xture was stirred at RT for 30
mn before addition of sodiumtriacetoxyborohydride
(51 ng, 0.242 nmmol ). The reaction mxture was stirred

at RT over The DCM was renpved in vacuo and the
reaction tered, then purified by

F,.C iv hase HPLC to give the desired
prod ct as “jhes JTFA salt. The sanple was passed

rough an BCX Tol um, washed with MeOH, then el uted

5 7 vv|th 2 MNH3 in MeOH to give the desired product (8.8

nmg, 0.019 mmol, 32 %9. MsS (ESI) : mz 462.1 [M+ H +.
Exanpl e 88 10

2- (3»?4 (rérnﬁy‘} kt%fIWGﬁwgwgg?ﬁgw -JIRdrBinantidd)i4 66l or omet h

tetram/ o@emfté{h?o;gyéw@%@nﬁqlq fﬁodpaae?rézé maehyga fisgelved in DCW
DMFHE 1F%¢nL\)NNI8trNIa$mn€K(Jzﬂq5n THF, 3.57 mg, | 0.121 mmol) was added, followed by

4-For (trifluoronmethyl)-1
10 acetlg_:%g;q 6|mg%|0)1§rra@gha,ﬂ' ko yeastion 6n|yture was stirred at RT for 30 min

befoFeGEHémd(rq P ReALAT br]écEtoQ?B&Bﬁycﬁrdea(ﬂ?QXrﬁgl dasé%%nﬂg #h&Geaction

nmol ) was di ssol ved m) .
mixtgre jwag sitast Ay RAAVRENght4. T/nenBCNbWEaiefﬁﬁ\fﬂd) inyasug fd the reaction
mlxturgliillféY’@d:,i tA¥n purified by preparative reverse phase HPLC to give the desired
product as the TFA salt. The sample was passed through an SCX column, washed with
15 MeOH, then eluted with 2 M NH; in MeOH to give the desired product (6.4 mg, 0.015
mmol, 12 %).
MS (ESI) : m/z 430.5 [M + H]".

Example 87
20
2-(3-(4-((2-Fluoroethylamino)methyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)propanamido)-

4.5 6.7-tetrahydrobenzo[blthiophene-3-carboxamide

HN °
N 3
ok )
H)/:/ N" s

N
/\/
F
25

2-(3-(4-Formyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)propanamido)-4,5,6,7-

tetrahydrobenzo[b]thiophene-3-carboxamide (25 mg, 0.06 mmol) was dissolved in DCM/
DMF (2:1, 3 mL). 2-Fluoroethylamine (3.57 mg, 0.06 mmol) was added, followed by acetic



acetic acid (0.36 ng, 0.006 mml ). The reaction

m xture was stirred at RT for 30 mn 20 before
w@easdam of sodi umtri acet oxgbor ohydri de (51 PQI/ER2087AM®S5851

mmol ). The reaction nixtur8%was stirred at RT

overni ght. The DCM was renoved in vacuo and th
acid (836t mBn0.0RE xomeR. The reactian rikie Miasi Stired a$yRT for 30 min before

addlf?cgr?&ago%dn’{ ﬁ'l g% @&o@flﬁ% _|(5|P g, t0(249' Mﬁmot)h(ThQ%ééti%ﬁ mixture was

roduct as he sanpl e was ﬁasse hr ough
stnrreainatmovmm-hh ThealGMwas termowevaaqq@eaﬂdet areastion m&xfgrel\ﬂ'tered

then% ibd g%%aa}ghvg'wég r%%itm%@éj WL@dﬂé?vé ﬂ’re5dé§a]ed QrdMdt as the TFA

salt. Eimrpar@p@waﬁ)pwdtthgqu an SCX column, washed with MeOH, then eluted

with éﬂ\ﬁ iﬂ-% Me?ﬁ {ydp Q:)e@ﬁé@}ﬁ o)d'hjéf @l hG! 6819 ARIdNVA2 %,

ropanam do

MS (E,SEB) ‘ikzet2ani)tit dthenzof bl t hi ophene- 3- car boxani de WD
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2008/ 003452 PCT/ EP2007/ 005851 81 a)

2- (3- Chl or opropanam do) - N-net hyl -4, 5,6, 7-t et r ahydr oben
Examplet88t hi ophene-3- carboxamide HNI o ONS 5 H

2- Ami no- N-net hyl -4, 5, 6, 7-t et rahydr obe

nzo[ b]th| ophene 3- car boxam de (2. 82 g, 13. 41 mml)
‘ I dirg N b -y priepanamido)-

2- 4 % laminoyetngy e

09 s then added and the
45é:ﬂ& Ereob fz i B ug—r%clﬁggropropanoyl chl ori de
10 (2.04 g, 1.536 nL, 16.09 nmol) was added and the
reaction mxture stigred at RT for 30 nmin. THE was

removed in vac \
m xt urepextract d

Bt OAc (x 3). The conbi ned
ith brine, dried over MgSO4i

/a p )
fi I,t,ergrdzf nd theNso yent renoved in vacuo.
PurNfcati on by \"'I ash col um chr omat ography- silica
and elution with 0-60 % Et QAc: hept ane gave the
HO desired product (1 76 g, 5.87 15 nmol, 44 %. MBS
(ESI) : mz 301.3 [M+ H +. b)
2-(3-(4-Fornyl -3-(trifluoroneth
2. (3 Ao oo pmetpir UKL W ApANaMId6d.5.5.7-

tetrah§ArbBERA G pRERE BLLLARIGEE 15 AR BUEHHD Wik dissolved in DCM/
DMF (2:1, 3 mL). 2-Hydroxyethylamine (14.7 mg, 0.241 mmol) was added, followed by
acetic acid (0.36 mg, 0.006 mmol). The reaction mixture was stirred at RT for 30 min
before addition of sodium triacetoxyborohydride (51 mg, 0.242 mmol). The reaction
mixture was stirred at RT overnight. The DCM was removed in vacuo and the reaction
mixture filtered, then purified by preparative reverse phase HPLC to give the desired
product as the TFA salt. The sample was passed through an SCX column, washed with
MeOH, then eluted with 2 M NH; in MeOH to give desired product (1.5 mg, 0.003 mmol, 5
%).

MS (ESI) : m/z 460.4 [M + HJ".

Example 89

N-methyl 2-(3-(4-((methylamino)methyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)propanamido)-

4 .5.6,7-tetrahydrobenzo]blthiophene-3-carboxamide
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O ONH FBCNNJj NSHH O3-(Trifluoronethyl)-1
H pyrazol e- 4- car bal dehyde (437 ng, 2.66 mmol) and
wQ@2{8/003bkt oro pro pan am d o0)-N-nethyl -4,5, 6, 7PCBEPA07/005851
hyd robe nzo[ b]t hi ophene- 3- 1ar boxam de (801 25 ny,
2.66 nmmol) were dissolved in DMF (15 nL). Potassium
carbonate (368 ng, 2.66 mol) was added fol | owed by
0
o) 2-fE AR AT AR b PR R bR AN e, e
carbavathidehe reaction m xture extracted into EtQAc (x 3).
The Et OAc | ayers were conbi ned and washed wi th water
(x 5), brine, dried WO 2008/ 003452 PCT/ EP2007/ 005851
MySO4i filtered and the sol vent renoved in
gi ve desired product as a yellow solid (970
85 %. M5 (ESI) : mlz 429.3 [M+ H| +.

2-(3- g(nmet hyl ami no) net hyl )-3-(trifluoronmethyl)-1
H pyrazol -
yl ) pr opanam do) - 4 5, 6 7 tet r ahydr obenzo[ b] t hi ophene- 3-

car boxam de 10
2-Aaq-BmalnFih e ey VP PPRSHARARI TS S EA PP (282 9, 1341
mmol) ¥l B bR BT AR (96 nft) GP ctadeium carbonate (2.22 g, 16.09

t'et rahydr obenzo b] t hi op hene 3- car boxam de
mmof) viEsghamafge @pgg@ﬁt\p@@tlfrﬁd MmmD,@Fclggoéropg Ifhlonde
@. o4'\§t1hsdeam s, 691 ol Was S @RBarkd Mk reabcn Adlgard stireldl =0 Ratfor 30
min. 'IyHI?\(/:vg; Irgmc?v%d in vacuo. Water was added and the reaction mixture extracted
into EtOAc (x 3). The combined EtOAc layers were washed with brine, dried over MgSO,,
filtered and the solvent removed in vacuo. Purification by flash column chromatography-
silica gel and elution with 0-60 % EtOAc:heptane gave the desired product (1.76 g, 5.87
mmol, 44 %).
MS (ESI) : m/z 301.3 [M + H]".

b) 2-(3-(4-Formyl-3-(trifluoromethyl)-1 H-pyrazol-1-yl)propanamido)-N-methyl-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide

\ O
N ol

FaC - ‘N/\/l( /
DR

0]

3~(Trifluoromethyl)-1H-pyrazole-4-carbaldehyde (437 mg, 2.66 mmol) and 2-(3-
chIoropropanamido)-N-methyI-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide (801
mg, 2.66 mmol) were dissolved in DMF (15 mL). Potassium carbonate (368 mg, 2.66
mmol) was added followed by potassium iodide (10 mg, 0.06 mmol). The reaction mixture
was left to stand for 7 days. Water was added and the reaction mixture extracted into
EtOAc (x 3). The EtOAc layers were combined and washed with water (x 5), brine, dried
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(0.36 ng, 0.006 mmmol). The reaction m xture was
stirred at RT for 30 nmn before addition of sodium

WO eooaoe4oxybor ohydri de (51 0. 242 mmol ). ThECT/EP2007/005851
reaction nixture was stirreB2at RT overni ght. The DCM
was renmoved in vacuo and the reacti on m xture

overfMg$@q Btgred Rad throsivant rermeavashinyaeymicaAve desitedaraduct as a yellow

idY836 & Hﬁ’lggrﬁ,g |8y,e/ he desired. product as the TFA
SOl R ?é g o l'e, \3\)/215 passed t hrough an SCX col um,

MS(\E@éhé’GVZ\AﬁB@WeﬂH] then eluted with 2 MNH3 in MeOH to
give the desired product (5.1 ng, 0.012 nmol, 20 %.
M5 (ESI) : mz 444.5 [M+ H +. 25 Exanple 90
2-(2-(4-(2-(Methylam no)ethyl )-3-(trifluoronethyl)-1
H pyrazol - 1-yl ) acetam do) -4, 5, 6, 7- tetrahydrobe nzof
bl t hi ophene- 3- car boxam de 30 a)
2- (1 (2-(3-Carbanoyl -4, 5, 6, 7- tetrahydrobenzo[b!thl '_Iohe

) n- 2- Yrmethyb) - 2- 03(-6’ef41§(m)9ﬂ1¥13fTQ'ﬂ‘P)I“TQ”WW'@WQW'I“? hyl)-1H-pyrazol-1-

e

2- (2- (4- (2- Hydr oxyet hyl ) - 3- (trlfluoronethyl) 1

H pyrazol - 1-yl )acetam do) -4, 5, 6, 7- tetrahydrobe

nzo[b]thiophene-3-carboxan1de (Exanmpl e 64, 480 ny,

1.153 mmol) %@s 5 dissolved in DCM (10 ni).

Triethylaqé (117 ng, 1.153 mmol) was added, foll owed
m

£ cPy NTEtha chI oride (132 ny, 1.153 nmol). The
¥rgachii ds stirred at RT for 3 h. Water was

d and t',}he $eact|on m xture extracted with DCM (x
/N ). The conbined DCM | ayers were then washed with
brine, dried over MgpSHi filtered and the solvent
renmoved in vacuo to yield the desired product (450 ny,

2 e oo o 1Bp kR B et Uit
tetrahlyqrpberzo|b]thiophene-St canh akamidg 635%mg- 0.068 mahglhngb@hssolved in DCW/
pMAEOL B b, SRS e S 194G 10,658 fritnol) was added, followed by acetic acid
(0.36 mg, 0.006 mmol). The reaction mixture was stirred at RT for 30 min before addition
of sodium triacetoxyborohydride (51 mg, 0.242 mmol). The reaction mixture was stirred at
RT overnight. The DCM was removed in vacuo and the reaction mixture filtered, then
purified by preparative reverse phase HPLC to give the desired product as the TFA salt.
The sample was passed through an SCX column, washed with MeOH, then eluted with 2
M NH; in MeOH to give the desired product (5.1 mg, 0.012 mmol, 20 %).

MS (ESI) : m/z 444.5 [M + H]".

Example 90

‘ 2-(2-(4-(2-(Methylamino)ethyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)acetamido)-4,5.6.7-

30

tetrahydrobenzo[blthiophene-3-carboxamide

a) 2-(1-(2-(3-Carbamoyl-4,5,6,7-tetrahydrobenzol[b]thiophen-2-ylamino)-2-oxoethyl)-3-
(trifluoromethyl)1 H-pyrazol-4-yl)ethyl methane sulfonate
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HUOH \ FsC O Il HHaN O \ N~ NS H The
2-(1-(2-(3-carbanoyl -4,5, 6, 7-tetrahydr obenzo[ b] t hi ophe
wWo2@890HA: NO) - 2- oxoet hyl ) - 3- PCT/EP2007/005851
(trifluoromethyl)1H pyrazol 83-yl) et hyl
nmet hanesul fonate (30 ng, 0.061 nmmol) was 20 dissol ved
g DVF (1 ni) and nethylamine (2 Min THF, 1 niL, 2
“S\m’ml JF,added. The reaction m xture was heated at 120 C
Pon 5 min ||p1,\§h °ni crowave. The THE was renoved in
vac anyl t hé r m xture filtered and purified
by prepaltat i ¢ phase HPLC to give the formc
acid salt of ru S8 red product (3.6 ng, 0.008 mmol,
12 %. M5 (EST) : miz 430.5 [M+ H +. 25 Exanple 91
2-(2-(3-(Trifluoronethyl)-1

| of 4, 3-cl i di n- ' -4.5 6,7
S b S
tetra%?&%b@%‘ﬂtﬁ%ndiﬁ@h&@%dﬁ%&é XEx8rhple) 64,- 480 (g, eﬂSByfnmol) was

assardi B a0 SR s i S e s MR ptowed by

metr(a'}\@@ulf?myl féffl&%énmh%mg . ﬂﬁi gﬁhﬁkg (52%\6%0‘066 midetedas stired at RT
-trifluoroacetic anhydride
for $ hga¥Vaiaopps arided raéwfeowyacmmétw%@ B Y03 The

comBREd TN 1R Wed tHed WaShdtwith Bring ddrfedr ovdr mngs{b@rfeerreheand the
m xture was allowed to coql to RT over gcg q 0

solvetaemeyechi i acHp Qe A degifed pedugt g‘}ﬁz’vea §1 Mmely 28 ¥adn

MS @ggj)t,hgztggztmn ft,oncentrat ed to dryness to give the
desired product 10 as a light brow oil (330 ng, 1.5

mol, 37 %. M (ESI): mz 219 [M+ H+ b)
b) 32-(2'[(4-@-@%&@1%fhbbéth)l)—fs'l(ﬂﬁﬂﬂ@éﬁieﬂ{yﬁrﬁ+-§§rrﬂ¥<§li1dj/lyHtetamido)-4,5,6,7-

tetrahydrobenzo[b]thiophene-3-carboxamide

7a)
7

F,C .
”\\% HN ©
\ '\'I\/Q /
N™ s

The 2-(1-(2-(3—carbamoyl-4,5,6,7-tetrahydrobenzo[b]thiophen-2-ylamino)-2-bxoethy|)-3-
(trifluoromethyl) 1H-pyrazol-4-yl)ethyl methanesulfonate (30 mg, 0.061 mmol) was
dissolved in DMF (1 mL) and methylamine (2 M in THF, 1 mL, 2 mmol) added. The
reaction mixture was heated at 120 °C for 5 min in the microwave. The THF was removed
in vacuo and the reaction mixture filtered and purified by preparative reverse phase HPLC
to give the formic acid salt of the desired product (3.6 mg, 0.008 mmol, 12 %).

MS (ESI) : m/z430.5 [M + H]".

Example 91

2-(2-(3-(Trifluoromethyl)-1H-pyrazolof4,3-clpyridin-1-yl)acetamido)-4,.5.6.7-

tetrahydrobenzo[blthiophene-3-carboxamide




FF NFN N215 H A suspensi on of
1- (4- (di met hyl am no) pyridin-3-yl)-2,2,2-trifluoroethan
wo@e@seE2 ng, 1.187 mmol) and hydrazi ne PCT/EP2007/005851
m)nohydrochl oride (244 nmy, 56 mvl) in butan-1-ol
m) was heated to 200 C for 35 mn. The reaction
a) 1- -mmetéylmmoawdirb&yt)@ A240fogmthananer i dge 20 t hat had
been pre-conditioned with 3 % MeOH DCM and eluted with
t he sama systemto give a light yellow solid (189 ny,
Na.’?) 85 %. M5 (ESI): mz 188 [M+ H +. c)
2- (Trlfluoromsthyl) 1 H pyrazolo[4, 3-c]pyridin-1
tamdo) 4,5,6,7- 25
| 1, th ghydr obenzo[ b] t hi ophene- 3-carboxanide F 0 NHZ F N
NHN NOS N W 2008/ 003452 PCT/ EP2007/ 005851 85 A
m xture of 3-(trifl uoro methyl)- 1
H pyrazol o[ 4, 3-c] pyridine (20 ng, 0.107 mml), 2-(2-
5 To al¥oftioa e NaKdtethiptridin-4-dreihe QBQG:imgbemQGhMbt) i mjllremae(SanL) was

soooEA SAEMISSETE SRS 8 ks B SEHESRIT, e rescton

m.xtdreaﬁwl héfted t@(BSO('arw\dtthlsStehﬁiému&t wase nmnuatreurfed 8f lorbefore the

. The re on dt ’
mixt G e 1T PO e B PY B Gby e EQ PR BLER IRIRE 37 5t was
removedMbytftratiohi Zhd(the Filtrale concatrateddtotdfynedédo(disd Jre destred product

10 asaﬁp4 ?}@’/“0';13(3?"@ k;ﬁ@n&uﬁéﬁet hyl)-1 H pyrazol ol 4

MS Bso! pys 210 (vt £ Hjf.) acet am do) -4, 5, 6, 7- tetrahydrobenzof
b1t hi ophene- 3-carboxam de F F O NH

b) 3-(Trifluoromethyl)-1H-pyrazolo[4,3-c]pyridine

15

A suspension of 1-(4-(dimethylamino)pyridin-3-yl)-2,2,2-trifluoroethanone (259 mg, 1.187

mmol) and hydrazine monohydrochloride (244 mg, 3.56 mmol) in butan-1-ol (2.5 mL) was

heated to 200 °C for 35 min. The reaction mixture was applied to a 10g SPE cartridge
20 that had been pre-conditioned with 3 % MeOH/DCM and eluted with the same system to

give a light yellow solid (189 mg, 1.0 mmol, 85 %).
MS (ESH): m/z 188 [M + H]".

c) 2-(2-(3-(Trifluoromethyl)-1H-pyrazolo[4,3-c]pyridin-1-yl)acetamido)-4,5,6,7-

25 tetrahydrobenzo[blthiophene-3-carboxamide
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FNNNOS N151In a simlar manner to exanple 91 c,
2-(2-bronoacet am do)-N-net hyl -4,5,6, 7-

W@ edosaiBas? obenzo[ b] t hi ophene- 3- car boxam de wasPCBEEPR200TI005851
pl ace of 2-(2-bronoacet ani d&j -
4,5, 6, 7-t et rahydr obenzo[ b] t hi ophene- 3- car boxanm de to
give the title conpound as a white 20 solid (8.1 nyg,

A m%(%ggo+f' B%t?lg&@rom ygﬁ%b;ﬁ:ﬁ%lég@gﬂgk%nﬁe bd - mg AR @niP, 2-(2-

assa n thi's invention
brommyeﬂam:dcs)ﬁ%e 7btstratg/dapbarubkb@h©aherws§ﬁ9rhmar@merré&%ar gy, 0.107
+ t u t
AL el SR B P S e
60 °C rand lthés &ampesatcre ms;ntamed foo2hl Tmn te@athmmlﬁurswassalbwred fio cool to

G e B BELE TP P 5me

46°,eyrpl oyed to neasure ion channel dependent changes in
ra eI on concentration or 30 nmenbrane

MS (Fgﬁ) H'@ﬁé-l']assay utilises the Ca 2+ conductance of
functi onal homoneric G uRl(i) AMPA receptors to
enerate gl utamate-dependent Ca 2+ responses. Influx

Exarg Ie%& t hrough the ion channel is measured
[ nd| rectly through an increase in i ntracel lular Ca 2+
‘ /

tetra dt@béw éﬂé 3- daﬁsdxeﬁsde Sunnyval e CA) in
FLEXst at | on A positive AMPA receptor nodul ator, in
the presence of glutamate, wll result in an influx

,pf Ca 2+ througl7 the ion channel which can be
asured i n@yg el y through an increase in
nacel | HI ar{ Ca2+ levels using the calcium 5
sensm € \Fl uo-3 in FLEXstation. HEK G uRl (i)
w A A ned in DMEM suppl emented with 10%
acl one |1, non- essential am no acids and 150
pg/ mL hygrorTyci n, at 370C/ 5% C02. Twenty-four h
prior to the assay, the cells were harvested with
trypsin and seeded ont o Costar

In - BotSViEd HRAR plPat PEMRIE 5 9dén53t(§\%§<rm%a°§$afﬁ'&‘°g gmethyl-4,5.6,7-
tetra)“@cﬁrbber%'[d]ﬁud&éﬁeb%ﬁ&ﬁ(am|dlél was ik ||ru pl%cé\M QF(ZIBWNbacetamldo)-

ARG e IO T
solud"(@ﬁemnﬁaﬁ@ﬁﬂopw%)w th 200 pl of |ow cal cium sol ution

es p 7.4, 160 MM NaC, 4.5 MMKCl, 2 nM
MS (ESI): m/z 438 [M + HJ".

Example 93 - biological assays

The compounds in this invention may be tested using a biological assay which measures
Ca* influx mediated through positive modulation of the AMPA (GIuR1) receptor using
standard techniques in the art such as, but not limited to, a FLEXstation (manufactured by
Molecular Devices, Sunnyvale, CA). An optical readout using fluorescent probes is
employed to measure ion channel dependent changes in intracellular ion concentration or
membrane potential. The assay utilises the Ca®" conductance of functional homomeric
GluR1(i) AMPA receptors to generate glutamate-dependent Ca? responses. Influx of Ca**

through the ion channel is measured indirectly through an increase in intracellular Ca®



10

15

20

25

30

35

15 Cad 2, 1 mM Mgd 2, 10 nmM gl ucose) containing 0.625

nmM of probenecid (inhibitor for the anion-exchange
w@e@B®0aF2to renove the dye. Then 200 pl of | orCT/BEPDOTMSSST

sol ution was added to each8&el|. The Flexstati on

added 50 pl of glutamate +/- test conmpound in hig
levelg ausina thes 6algiunp seqsitventiyeispeR aspHpuy net limdted iy ﬁ&@ -3 (Molecular

Dewé’?é St le, €& WF@I@gs?atloﬁ ﬁwbom Avid rek@p m}"'modulator in the

ucosej to eacth we nsui ng response was
preswm ef@luamete, willresylERANPTIWNOf Qawethf@wqibtbﬁd@ ¢tanpg| which can be

meaélﬂgg%&n%'& f‘l’%%ﬁ E%gﬁbrteb 5 |MHC@LUI9PCQ§+%\%ISANE the calcium

pt or ues I n the range 0.001 pMto
senSB@eWerm3mBEleE?@atIOExanpl e 67 gave an EC50 of 2.2 M
25 30 35 WD 2008/003452 PCT/ EP2007/ 005851 87

Cainms 5 1. A heterocyclic derivative accordi n9 0
HEKf@uRt(acellsRverg rraintines ip PMEM sepptemented witha19%fistactang 11, 1%
[ | -
non- é%eﬁillal I)Easaaé?s?{’{dufg d% m%%&&rgﬁ#c‘}@ aéﬁZo@:%{P@OZ Twenty-four h
pnor(tQ-tH@Iakgay, the1 cells ke re harvestedoitis frypin a@d.s@edﬂd\gm@ﬁostar 96 well

crea BB Kt o LB Bt B e or
together with R3’forrrs a5 to 7 nenbered unsaturated

Cells \Q%Qﬂ§¥&éd[\ﬁ t Erﬂlﬁ/l ﬁ@%ﬂbﬂpﬂb lﬁi\ggﬁﬂm%ﬂahﬁ‘g} ol lﬂen&g?f @yd&rﬂg/cm and

nal
mcuumed)gtea?%fi% R4 fogenemhr Afkert Idye 1gadrm, mfr n@ilsaN%'eMShed once with

200 [EFISH SR SRR FD GRAPARICBHEY 1! 0 NBCRA K . 2
CaCI251 ad M@S)Iﬁﬂ@ mM(mtpmsd)amntgmiﬂg mﬁZﬂkayf propenecid (mhlbltor for the
anlorg:éaﬁgrgérﬁéé unsar{) t8rre§§>vgqg§tdgy%r TR ool 6F 1% é? Fiunpgolgtlon was

ur at car I'ic r|ng opt i ona
addediobopeachiwell. hi dtlexstedicoradded rﬁ@l Wtof ghdbmetecty- msbmomp@ndd in high

calcu[}ﬁ solution (10 mM Hepes, pH 7.4, 160 mM NaCl, 4.5 mM KCl, 20 mM CaClz, 1 mM
MgCl, and 10 mM glucose) to each well and the ensuing response was monitored on
FLEXstation.

The compounds of this invention exhibit positive modulation of the AMPA receptor having

ECs, values in the range 0.001 uM to 30 uM. For instance, Example 67 gave an EC5, of
2.2 uM.



20 R7 and R8 are independently H Cl_6al kyl or
C3_8cycl oal kyl, said Cl_6al kyl being optionally
wGeaiesnousr ed with hydroxy, Cl-4 al kyl oxy or 1-BCT/EP2007/005851
hal ogens; or R7 and R8 togeBher with the N to which
they are bonded forma 3-6 nmenbered saturated
heterocyclic ring; RO is H or Cl4al kyl optionally
substituted with 1-3 groups sel ected from hydroxy,
Cl 6 alkyloxy, NRL12R13, CONR14R15 and Y, wherein Y is
Claims5- 6 menbered heteroaryl 25 conprising 1-2
het eroatons selected fromO, N and S, or wherein Y is
C3_8cycl oal kyl optionally conprising 1-2 heteroatomc

5 1. Ammtenocydlicsletivativedicéerdingde f@muB2 and NR16, y being

10

15

20

25

optionally substituted with 1-2 substituents sel ected
from Cl-4al kyl, CH2OH and CH2NRL17R18; or R9 is
C3_8cycl oakkyl c risi het erpat om cRY1Di ety
sel ected from /'gp\ RI%T%’“ ¥
PCT/ EP2007/ 0058
N to which they
saturated hetgrocycl g ring option sing a
het eroatom c noiety selected from O afd NR16; R10 is
Hor methyl with the proviso that when\R9 is methyl
R10 nust be Cl.4alkyl or 5 R10 and R9 tfogether with
the N to which they arefoprg[]ge]d forma 5-6 nenbered
saturated heterocyclic ring optionally conprising a
whete@t eroatom ¢ noi ety selected from O and NR16; R' is H

R i B G559 bl e i Bl Rotitheq W ¥ Raigueps

R? i5064_,aoll§rl];(nl Cpatieyioay, sraCu;a&E;yle&Saide@alatkgybéihg_qptiqrg;ally substituted with a
IR B M ST R o
tadSD eved BishtaatddRBEPbdayglet optiondllyt sing ic

R® isgneé{' rﬁétﬂxll ?p?lgﬂglﬂ/géuoo%mu?easm 9“@%%}? :Bgi1 ::]Cgﬁ%{)&ér%dor R? together with

eterocyelic ri opti ona
RA &drevsced tn7 membieptd/ ussst@atesccar oy, ring eptiondlI@mBing aN

el o GgBRgRIL Y o or s Re0s

R® aF B® aRRindeperideatly i, Ch.,4M8y! foo CascyaloalkykortiRt tegether with R® forms a 5
of B MMt B8 B BARY S 2 Sl Rnd Q05 o Brostomi
midiety aglacted frerOONMNEINRY; a phar naceutical |y acceptabl e

R an@ /e 5 ir‘?’é’ép\é%gntﬁlhs,r egga'lkyl or Csgcycloalkyl, said C,salkyl being optionally
substituted with hydroxy, C,4 alkyloxy or 1-3 halogens; or R’ and R®together with the N
to which they are bonded form a 3-6 membered saturated heterocyclic ring;

R? is H or C,.,alkyl optionally substituted with 1-3 groups selected from hydroxy, Ci.s
alkyloxy, NR'?R™®, CONR™R" and Y, wherein Y is a 5-6 membered heteroaryl
comprising 1-2 heteroatoms selected from O, N and S, or wherein Y is Cj.scycloalkyl
optionally comprising 1-2 heteroatomic moieties selected from O, S, SO, and NR', Y
being optionally substituted with 1-2 substituents selected from Cj4alkyl, CH,OH and
CH,NR"R’;

or R® is Cascycloalkyl comprising a heteroatomic moiety selected from O, S and NR'®;
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2. The heterocyclic derivative according to claim1,

wherein RL is CF3. 25 3. The heterocyclic derivative
WQ@2@eoel4sy to claim1 or claim2, wherein R2 i BCHEPI991/005851

optionally substituted with8Bydroxy or NR7TR6 4. The

het erocyclic derivative according to any one of clains

of-F¥, anh &' ttageftr tvoipethe to wittidh Reyfase onded formn 2 5-6 membered

snE.irnbt j‘%& ur{;‘%ya&cé rﬂﬁé %?tig’r?eﬁlg%%}ﬁ% 0151?18 ra't H&ero%?or# c QStgl selected from

ati Ve acco 0 any oné o
C1a|4d NRierein R4 is CONRORLO and wherein RO and RlO

BB R e B PRI B et

F1’°FandV\Rélt@gemé35witmgm iNeto wBfichatldy &€ bomdesl foré 805-8 membered

B S SSR A SBUT S5 el MBIy s o

GanJNRWﬂeter ocyclic derivative according to any one of
wherein mis 1. 8. A heterocyclic

Rﬂ PV&‘F&VZ sel ected from
R? % H 8r C$4aTl(y1I bt RErapaR’ Ppigethebwiih thet N to why:tirth)eyi arecoookded form a 5-6

n&%{ﬁ%?ﬁ Llll’agq ﬁ%te@cgglrcb%r@%pﬁarﬁly acompnsmg a heteroatomic moiety
seRcteddrom O, BranayNR®ani de;

R"™ |23 Jii%é%h-r[nd%% ngbg*lo R r%ﬁrzggéeﬁn&d&nﬂ\ IHLR%S! h]Chythey are

bbﬁﬂéd)[fbr]rri £ GFB'Ierﬁkﬁnﬁ?erédlrmieldchaerddychc ring optionally comprising a

r%%gﬁ%g%%g%%%ﬂ%ﬁ (ﬁt§¥%‘3 yﬁt et r ahydr o- i ndazol - 1

R" = RI¥)aré efiepeadernig]H &r. G, alkyk t et r ahydr o-
R0 be zo&T []nargl ophene- 3-carboxylic acid
P yl ami de; 10

m|32+.(42 (3-(trifluoronethyl)-4,5-di hydro-1 Hindazole-1
withégl%}Jgfyfsbﬂ[{]%tfj\@'éerrﬁ%gi’g%%eé t%tg[a@ugy\%tﬁ)kb grrr]n%[a 6 membered unsaturated
carbdcldic(Mnge bhy IREMogethvert twjth -R- form$ lau6 rrerabéngd - ymeahiratied1earbocyclic
. I% ace La@&gﬂ]&n4 5,6, 7-tetrahydro-
nngp "19}/ fii e- 3- car boxami de;
or adharméadediivallyacyaptablglshit3r colvattlthereofret hyl ) - 1

H pyrazol -1 -yl )acetam do)-4,5,6,7- 15

t et rahydr obenzo[ b] t hi ophene- 3- car boxam de;
2. 'ﬂme{ﬁbtér@cﬁdicIdyedvatbvysaet:dsmlnb-tactaimf1l wbereireRhigIGRyr azol -

yl]-acetyl am no}-4,5, 6, 7-tetrahydro-

benzo[ b] t hi ophene- 3- car boxani de;
3. The| ReteRodyelit dBiiNafive acdomiirightd alimohet fojdimpgr abeteirl-BA Js methyl

6, 7-1 hydr o-
°pt'8’é%|¥(§i{'bfatim}ﬁegM@Hyd?xgé’f E@Em de and 20
N- ( 2- hydr oxyet hyl ) -2-(2-(4- ((met hyl am no) met hyl )-3-(tr
Lfluoronet hyl) -1 H pyrazal - 1- . )
4. 5he SeleFemiclid pbivaive 5585 Bironh, Ao, oLy, 3. wherein R together
with Rifoens aZ-toar hemasiedainsatusatpdh aanacylit riogl | y accept abl e
salt or solvate thereof.
5. The heterocyclic derivative according to any one of claims 1-4, wherein R* is

CONR®R" and wherein R® and R'® have the previously defined meanings.

6. The heterocyclic derivative according to any one of claims 1-5, wherein R°® together

with R® forms a 5 to 7 membered unsaturated carbocyclic ring optionally comprising an O.
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9. A heterocyclic derivative according to any one of
clains 1-8 for use in therapy. 25 10. A

w@bmsoesasut i cal conposition conprising a het erpCyEP1007/005851
derivative according to any83one of claims 1-8 in
adm xture with a pharmaceutically acceptable

7. Taeieteraoyglic ddrivatiseaadordind &t amyomnecdfictainie s athevain mis 1.
according to any one of clainms 1-8 for the 30
manuf acture of a medi canent for the treatnent or

8. Athetsrenydliodedfatips gelettetifion di seases where an

2-[2-?@-5‘@@@02&5255@9{,g%ﬁ%@%b%@%ﬁ&%ﬁ?@I)%Q{y"i’én%ﬂo]w 58 fatranydro-
benzo[b]thiophene-3-carboxylic acid (3-hydroxy-propyl)-amide;
2-[2-(3-Triflucromethyl-4,5,6,7-tetrahydro-indazol-1 -_yI)-acetyIamino]-4,5,6,7-tetrahydro—
benzo[b]thiophene-3-carboxylic acid (2-methanesulfonylamino-ethyl)-amide;
2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydro-indazol-1-yl)-acetylamino]-4,5,6,7-tetrahydro-
benzo[b]thiophene-3-carboxylic acid azetidin-3-ylamide;
2-(2-(3-(trifluoromethyl)-4,5-dihydro-1H-indazole-1-yl)acetamido -4,5,6,7-
tetrahydrothieno[2,3-c]pyran-3-carboxamide;
2-[2-(4-ethylaminomethyl-3-trifluoromethyl-pyrazol-1-yl)-acetylamino}-4,5,6,7-tetrahydro-
benzo[b]thiophene-3-carboxamide;
2-(2-(4-hydroxymethyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)acetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide;
2-{2-[4-(1-Hydroxy-ethyl)-3-trifluoromethyl-pyrazol-1-yl}-acetylamino}-4,5,6,7-tetrahydro-
benzo[b]thiophene-3-carboxamide;
2-[2-(3-tert-Butyl-4-dimethylaminomethyl-pyrazol-1-yl)-acetylamino]-4,5,6,7-tetrahydro-
benzo[b]thiophene-3-carboxamide and
N-(2-hydroxyethy!)-2-(2-(4-((methylamino)methyl)-3-(trifluoromethyl)-1H-pyrazol-1-
yl)acetamido)-4,5,6,7-tetrahydrobenzo|b]thiophene-3-carboxamide

or a pharmaceutically acceptable salt or solvate thereof.
9. A heterocyclic derivative according to any one of claims 1-8 for use in therapy.

10. A pharmaceutical composition comprising a heterocyclic derivative according to any

one of claims 1-8 in admixture with a pharmaceutically acceptable auxiliary.

11. Use of a heterocyclic derivative according to any one of claims 1-8 for the
manufacture of a medicament for the treatment or prevention of psychiatric diseases

where an enhancement of synaptic responses mediated by AMPA receptors is required.’



