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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 amne (331) Schene 7 Ammnl um
Acetate O HONFi O Acetic Acid O Sulfur N/
Pyrazoly-dDAine deNvaiees 'of theNmpe (3M)-capide. pTRP@Qd@SF@?“nE@tﬁﬁl‘fbﬁchPme 9.

Treaéﬁ%ﬁgﬁogl%r%%\? grﬁh%gﬂék%g?1§%f\+lf”(%g§@90| }aﬁ{(dﬁgz%s the presence

of a I's’nltatFRS baseprovides intefmedipted3R)./ Congersior ¢ they a\bcoﬁqobmmz a Runtable

o kORGP S G o

derivatid®M@13. NN DM Br R R (32) (33) RANY (34) O Ra 10
- Substituted pyrazol e derivatives of the type (37) may
be prepared as illustrated in Schene 8. Treatnent of
Schéine 9l dehyde (12a) with a suitable Gignard reagent
foI I owed by oxidation using, for exanple, the .
l\/artl n peri odi nane reaggnt gives internedi ate § R

,\@ Reductive ahinati gn wséing sodi um <@ R®
gohy'ﬁ?‘i’ade furmuNshqs ne (—37&——» 15 ‘N/\‘( S
+ 6 Et,N R R
(10a) R DCM
N~N (49) 0 (40)
R N0
= HO \
o)
(38)
HO
R4
N AR
R,R;NH N*N/\\( \ )
DMF Rﬁ) 0 R®
(41)
RN 2

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 WO 2008/ 003452
/ EP2007/ 305851 21 ON F3CNOH NS In 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 HOO HONF3C OH N
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




In a simlar 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-carboxyl ic acid propy] am de
In a sinitgr @ranker @@amgbeﬂm%ammome%'@ﬁ#weawégﬁ ng%ga'l“ place of N, N-
e’ﬂ%)(lél thd{7afg, ®b1Nmmol, 18 %).
dim ﬁ%e é?{ %s%gklggilﬂg?n%ggg?ﬁpbu 004 ?he title corrpg)und
5 MS(F—@‘)I‘@?/ZOg 7 %. 15 M5 (ESI) : mz 469.3 [M+
H +. Exanpl e 10 2-f2-(3-Tri fluoronethvl-4 5 6
7-tetrahvdroi ndazol -1-yl)-acetvl am nol -4, 5, 6, 7-tetrahy
Exargple-1120 benzof bl t hi ophene- 3- car boxylic acid
(pyridin-3-yl et hyl)-am de

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

WO 2008/ 003452 PCT/ EP2007/005851 23 NO NF3ICNOH
H In asimlar manner to exanple le,
wa2qamvnsnet hyl ) pyridine was used in place of PT/RP2007/005851
di met hyl et hyl enedi amine to 34eld the title conpound (7
ng, 0.011 mmol, 18 %9. 5 M5 (ESI) : mz 518.3 [M +
H| +.__HExanpl e 112[2(3 Trifluoromethyl-4 5 6
7- te;ﬁ%ﬂgdrm ndazol - 1- yI) acetvl am nol -4,5,6,7-tetrahy

F,C 01-- NOO =) HN~--HInaS|mIar manner to

s 0- 1- (4- net hyl pi perazi nyl ) et hanone.

sH use 1 pl ace of N,

di met hyl et hyl enedi am ne to yield the title conmpound

ng, 0.012 15 nmol, 17 %9. MS (ESI) : mz 567.5 [M
+ H+ Exanmple 12 20 2-[2-(3-Trifluoronmethyl-4 5 6
7-tetrahvdroi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-t et rahy

In a §lindar AT [td kidrnplpien e-AninasbmeiHyi-acetainitie. HCl was used in place of

N, N%;% %&pgg%'ggr‘iet PogyAelQ edﬁle\’%mzpoq%ggqggéﬁ;zo g22,mmol, 31 %).

MS (ESI) : m/z 498.6 [M + HJ".

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

, J'- NO NIn a simlar manner to exanple le,
2- Am no- N- net hyl - acet am de. HCIl was used in place of
woRooBkai4aEt hyl et hyl enedi am ne to yield the titPE&I/EP2007/005851
compound (11 ng, 0.022 nmol 2531 % . 5 M5 (ESI) : niz
498. % [M+ H +. Exanple 13 2-f2-(3-Trifl uoronethvl -
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- -|n1dazoI|d|n l1-yl)-ethyll-amide HCN N O N
F3C _ N QH ON In a sinilar manner to exanple 1 e,
FC].(Z nneuhyl)inidazolin-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+ LB e T BRI oo
N, N-dimethylethylenediammne to yleldelxamlﬂ eorhpqund (13 mg, 0.024 mmol, 34 %).
s G AR BRR o M5 ened ami ne o yield the t e

compound (13 nmg, 0.024 mol, 34 %. 5 M5 (ESI) : niz

556.3 [M + H] +.

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

~ Exanmple 15 10 2-[2-(3-Trifluoronmethvl-4 5 6
7-tetrahydroi ndazol -1-yl)-acetyl am nol -4, 5, 6, 7-tetrahy
walews/otanz o[ bl t hi ophene- 3-carboxylic acid PCT/EP2007/005851
(1-ethyl-pvrrolidin-2-ylnet®l)-amide O NF3C NOH
NH 15 In a simlar manner to exanple |e,
1-( i nonet hyl )-1-ethyl -pyrrolidine was used in
pl acle N, N-di et hyl ethyl enediam ne to yield the
title npound as a TFA salt (13 ng, 0.020 nmol, 29
% . M5 SI) mz 538.5 [M+ H+. 20 Exanple 16
2-12-(3 Puoronethvl-4 56
FC'7 tetmﬁhyﬁrn|ndqzol 1-yl)-acetylam nol -4,5, 6, 7-tetrahy
phene- 3- car boxylic acid
-ethyl)-am de WD 2008/ 003452
005851 26 ON F3BCNOHS In asimlar
anner to exanple le, N-(2-am noethyl)pyrrolidine was
used in place of N, N dinethylethyl enedianm ne to
yield the title conmpound as a TFA salt (8 ng, 0.013
Ina inéﬁneﬁto &am?f@ {ézﬂ 2 amlﬂ%éth?l?ﬂyrr’gbllﬁi\vfb‘k/védl dsed in place of N, N-

| uor onet hvl -
dimethyle ylamﬁmamﬁnﬁdgwid thewﬂ? GQE@PW%#? ﬁoTF/ﬁ SB“ & Mg 01 3ymol. 18
%), dro- benzof bl t hi ophene- 3-carboxylic acid

(2-nmorpholin-4-yl-ethyl)-amide ©G) NO NF3C6"1 NO
MS (ES}) :ipiz 524.5 [M + H]".

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

J- NNSIn asimlar manner to exanple |e,
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 28
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




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 BGNaERZODE ADEBHple 2@, 2HD-aDindetRBIPYyNdidevas 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




0 1 Sj-N NIn a simlar manner to exanple 1e,

3-am no- 2, 2- di net hyl - 1- propanol was used in place of
wWORooBla4REt hyl et hyl enedi am ne to yield the titPE&I/EP2007/005851
conmpound (9 ng, 0.018 mol, 285 % . 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-.2 nz [.t h '
. R RSP PORR i G G BBl ol 25 %)
MS (BSTY ER20873. 283" O O O F3C N O HNHS Ina
simlar manner to exanple le, c-[1,4]dioxan-2-yl
5 met hyl ami ne was used in place of N,
Exahpidiaset hyl et hyl enediam ne to yield the title conpound
(17 nmg, 0.033 nmol, 46 %.

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
10

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 %).
15 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




10

15

M5 (ESI) : mz 527.3 [M+ H+. 5 Exanple 25
2-f2-(3-Trifluoromethvl-4 5 6

wQ 260800365y dr oi ndazol - 1-yl ) -acet vl am nol - 4, 5, 6, Fct/EP10a1905851
dro- 10 benzof bl t hi ophene-33€arboxylic acid (1
1-di oxo-tetrahydro- 1A6-t hi ophen-3-yl)-amde 0 O=S O
NF NOH NJ_NS In asinmlar manner to exanple
l e, hydr o- 3- t hi ophenani ne- 1, 1- di oxi de was used in
pl ac Oof N- di et hyl et hyl enedi amine to yield the

pctitle ompo nd (14 ng, 0.026 mmol, 38 % . 15 M5 (ESI)

2N +. Exanple 26

< 18-¢3- W8] ethvl -4 5 6

et rahvdrcﬁ ndazol - 1-yl)-acetvl am nol -4,5, 6, 7-tetrahv

0- 20 benzol bl t hi ophene- 3-carboxylic acid
(2-pyridin-3-yl-ethyl)-am de WO 2008/ 003452 31

In a BiFlilaER200&/ t@&&&ﬁﬂ)le N, cl[1 @]dicb&a‘ﬁ?ﬁ@l@éihylme Wwas ased in place of N,

manner. t o t el io
waeldhueTaning B BB foe Gomeonn QTnl Slnrel 88
MS (St omizn621.8[Mer Iaprrpound (24ny, 0.045 mml 64 %. MS
(ESI) : mz 532.3 [M+ H +. 5 Exanple 27
f2-(3-Trifluoronmethyl-4 5 6
7-tetrahvdroi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-t et rahy
drP- enzof bl t hi ophene- 3-carboxylic acid
Examgle et hyl ani nomet hyl - f ur an- 2- yI net hyl ) - ani de

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

benzo[blthiophene-3-carboxylic acid (1,1-dioxo-tetrahydro-1 A6-thiophen-3-vl)-amide

Q
I
o:s

it

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
%).

MS (ESI) : m/z 545.3 [M + HJ".

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
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NI O/ 0O N F3C__NOHJI-N 10 In a simlar nmanner
to exanple |e,
w@2{08/00i48Et hyl am nomet hyl - f ur an- 2-yl ) - net hyl anPCEEP208F005851
used in place of N, N-di net®yl ethyl enediamine to yield
the title conpound as a TFA salt (23 ng, 0.033 mmol,
48 %==M5 (ESI) : mz 565.0 [M+ H +. 15 Exanple 28
Trifluoromethyl-4 5 6

of bl t hi ophene-3-carboxylic acid (1
5- di et hyy - 1P+ pyrazol - 3-vl net hvl ) - ani de 20 WO
F.c 2008/ P34p2\ PCT/ EP2007/ 005851 32 N-NO N F3C _ N O
3TN ﬂ%ﬁ;&LS I ilar manner to exanple le
1 Mb=di nit Yl ol - 3-yl ) met hyl ami ne was used in
ace of N, “N-dirnet hyl et hyl enediam ne to yield the
tle conpound (23 ng, 0.043 mmol, 61 %. 5 M5 (ESI)

: mz 535.3 [M+ H+. Exanple 29
In a 8infilar (Banher fd exaropet fey [3-(2-dniBoethyl)pyridine was used in place of N, N-

el BRSO FTRl R SRELYAREANE o e gind bevgen

MS (EER): mi/z (5323 hwdH]6- f uran-2-yl )met hyl I -amide N F3C N O
H NS

Example 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
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In a simlar 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
MS (HSD) :hh/2 H85.3 M HH]*a sinilar 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 ninp]- 45,6 7-tetrahydro-
t uane ul fon .

ben

-1- yI) acetylam no]-4,5,6, 7- tetrahydrobe
nzo[ t hi ophene- 3-car bonyl} am no) - et hyl ] -carbam c
aci nt butyl ester:

\N}?no

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

Example 30

2-[2-(3-Trifluoromethyl-4,5.6 . 7-tetrahydroindazol-1 -yl)-acetylamino]-4,5.6.7-tetrahydro-
benzo[blthiophene-3-carboxylic acid [(S)-1-(tetrahydro-furan-2-yl)methylj-amide
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WD 2008/ 003452 PCT/ EP2007/ 005851 34 Boc HN O N F3C
NOH~~NNSIn asimlar manner to exanple |le,
wokdenexrshyl enedi ami ne was used in place of N, PE¥/EP2007/005851
di met hyl et hyl enediamine to $3eld the title conmpound as
a white solid (16 ng, 0.028 mol, 5 40%. b)
2-[ 3-Trifluoronethyl-4,5,6,7-tetrahydroi ndazol - 1-yl
) - aket m no]-4,5,6,7- tetrahydrobe
nzo[ 8] t hiyppp€ne- 3- car boxyl i ¢ acid
FC(2 nmethartesyl f onyl am no-ethyl)-amde O O=S HN O N
l}g M % 0 [2-({2-[2-(3-Trifluoronethyl -
te ra i dazol -1-yl)-acetyl am no] -4, 5, 6, 7-
trahydr obénzo[ b] t hi ophene- 3- car bonyl } - am no) - et hyl ] -
rbamc acid tent-butyl ester was dissolved in a
solution of DCM (1 m-) and TFA (1 m-) and stirred at
In a &¥ildomatnér,to be;ample 165 (S)piti-tattahydiofufurylamineuwas gsed in place of N,

| 0,
o tYelhheSBnfhs g iR aTR KEF e b 32 o0
MS (ESI)I:MdS‘oVQ[Mtﬂdﬁesul fonyl chloride (2.20 pL, 0.028
nmol ). The resulting mxture was stirred at RT
overni ght. The sanple was concentrated in vacuo and
Exarmple 3nesi due obtai ned purified by preparative reverse
phase HPLC to yield the title conpound as a white
solid (4 nmg, 0.007 nmol, 25 %9. 20 M5 (ESI) : mz
2-[2-BABriffudrdmethirl 4. 5.6, FictnapydroB@ai® 12008¢i73miw]-4.5,6, 7-tetrahydro-

benzog{t/hl grqg /C’»Qc(z)a%go%(vllc acid (5-methyl-pyrazin-2-ylmethyl)-amide

\(\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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35 2-f2-(3-Trifluoronethyl-4 5 6
7-tetrahvdroi ndazol -1-vl)-acetvl am nol -4,5, 6, 7-

Wa edosabBasr obenzol[ bl t hi ophene 3 car boxyl i ¢ aci dPCT/EP2007/005851
(2-met hyl ami no-ethyl)-ami de34HN O NF3CNOHS 5
2-[2-(3-Trifluoronethyl-4,5,6,7-tetrahydroi ndazol - 1-yl

) - acet yBedn no] -4, 5, 6, 7-
tetr dr obenzo[ b] t hi ophene- 3-carboxylic acid (25 ng,
as dissolved in a solution of DCM (1

m-) and NMF"(0.2 ni).
F,C O (7-azabbénkotriazol -1-yl)-N, N, N, N
m hexaf | uor ophosphate (27 ng, 0.070
wag adde ol l owed by N 10
-am noet hyl )-N-nethyl carbam c acid tert-butyl ester
2 ng, 0.070 mmol) and N, N- diisopropyl et hyl am ne
(12.2 pL, 0.070 nmmol ). The resultant m xture was
stirred at RT overnight. The sol vent was renoved

In a %ﬂ\qﬁr rﬁ&%?%i eREBBRU &, N-Bod-thifericRifnting walst @dgdeil place of N, N-
puri f by preparative reverse phase HPLC.

dlmqt@é@hylemﬁjilar@@e d0 dielhibeditie SOMPRHNY 4S 2 Wials S5 F’éhﬁe 819: B&ge mmol,
409H0.5 L) and TFA (0.5 nL) and stirred at RT for 30
n, before 15 concentration in vacuo. The residue
obt ai ned was purified by preparative reverse phase

py HPLC to 2%[26%’, @fnhb&ome&rkmm%%yamﬂiaﬁm -?F)Jabel(ylbﬁ'llmle 5,6,7-

0. 025,

tetragypirggergo[bjth(orghqme fqgépm ﬁgjqu &n@tr@nesulfowylamlno ethnB-amlde
7-tetrahydroi ndazol -1-yl)-acetvl am nol -4,5, 6, 7-
t et rahydr obenzo[ bl t hi ophene- 3- car boxyl i ¢ aci d
(4-am Ro-butyl)-amde ZNO NF3COH NJ- H NS W
2008/;@'\}’)%4»52 PCT/ EP2007/ 005851

\\\ 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
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36 In a simlar manner to exanple 33,
N- Boc- 1, 4- di am nobut ane was used in place of N (2-
wa@eiosoetdby | ) - N-met hyl carbam ¢ acid tert-butyl PEFERI00T/@5851
yield the title conpound as3%@ TFA salt (2 ng, 0. 003
mol, 5%. M5 (ESI) : mz 498.5 [M+ H + 5 Exanple
T iflubPoni&h d 1¢yD)-acetylamino]-4,5.6,7-

tetralz%g{[gt%nggibgh%hﬂg fride

[
(2-ethylam no-ethyl)-amde 10 N NO NF3ICNOH 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
ng, 0. 01Z1yTR 15 9%. 15 M5 (ESI) : nlz 498.5 [M +

F,C

2-[2-(3-Trifluoromethvl-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-ami nonet hyl - 1- N-Boc- pyrrolidine was used in

pl ace of N-(2-am noethyl)-Nnethyl carbamc acid

2-2- tBeTImﬂt@mryethﬂs‘t 26, 7rt@tr9hmr@|mfimlﬂ r&tl)l-%cetid%'ﬁﬁ@lrﬁé & a TFA
tetraﬁ‘ﬁJerén’éo[ﬁihmBhQr%%—@Fﬂoxylﬂczac@ (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
_,N\\)LN
N H



25 M5 (ESI) : mz 510.3 [M+ H +. WD 2008/ 003452

PCT/ EP2007/ 005851 37 Exanple 37

WQ@2(40840¢352r i fl uoronethvl -4 5 6 PCT/EP2007/005851
7-t et rahydroi ndazol - 1-yl ) - a8t vl ani nol - 4, 5, 6, 7 5

tetra hydrobenzo[ bl t hi ophene- 3-carboxylic acid
In a sipdtar dianngr to examide B3, N-Brs-1.Ardmanpbutane was ysedirsplage of N-(2-

amlnge{r%)?\l nwg%@taggg?? L2 ba bv\g/ge%tgret )I/Iﬁldéth%élgegom ound as a TFA
salt ( a_rmgpdleﬁ(:]ﬂ/ﬂnmdkl-ﬁféﬂ hyl car bam c acid tent-butyl ester to
. L& 1§ errpound as a TFA 10 salt (11 nyg,
MS(E_b@@n%%é% 9. NB (ESI) @z 482.4 [M+ H+
5 Exanpl e 38 152[2(3 Trifluoromethvl-4 5 6
gkr ahydr oi ndazol - 1-yl ) -acetvl am nol -4, 5, 6, 7-

7-
EXe"?pl%rahydrobenzo[ bl t hi ophene- 3-carboxylic acid
(azet|d|n 3-yl met hyl ) - amde HNO NF3ECNOH N'-H

10 ester to yleldthetltle corrpound as a TFAsaIt (10
ng, 0.016 mmol, 23 %9. M5 (ESI) : mz 496.6 [M+ H +.
25 %{il_!n'pl e 39 WD 2008/ 003452 PCT/ EP2007/ 005851

\\\ o

N

F,C \ o H
'\ N /
(%NJL“ -

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]".




38 2-[2-(3-Trifluoronethvl-4 5 6
7-tetrahydroi ndazol -1-yl)-acetvl am nol -4,5, 6, 7-

W@ edosaiBas? obenzo[ bl t hi ophene- 3- car boxyl i ¢ aci dPCT/EP2007/005851
(3-amino-propel )-amide 5 HZR&FO NF3CNOH NS In a
simlar manner to exanple 33, N Boc-1, 4-di am nopropane
was used in place of N (2- am noethyl)-N nethyl

Examd b%rric acid tert-butyl ester to yield the title
'88'[% nd as a TFA salt (6 ng, 0.0012 mmol, 21 %. 10
I\/S(ESI) oMz 4846[M+ H] +. Exan'ple 40

- Trif .

ethylamde 0O N FSC N O H %N 6--- | H S
2-[2-(3-Trifluoronethyl-4,5,6,7-tetrahydroi ndazol - 1-yl
)-acetylHm no] -4, 5, 6, 7- tetrahydrobe

nzo[ b] t phene- 3-carboxylic acid (20 ng, 0.047 nmol)
was di s ved in a solution of DCM (800pL) and DV

(200 pL).N nmer supported carbodiimde (loading 20
F,cl. 22 I’ﬁerHﬁg, 53 ngy, 0.064 mmol) was added, followed by
)\}u\ . solution in THF, 94.0 pl, 0.188
nt m xture was heated in a Biotage

thCreator- mcrowave at 120 C for 15 min. The resin
s filtered off and washed through with MeCH (2 x 50
m), EtOAc (2 x 20 nl - % and MeCN (2 x 20 nl).
In asinitsr manner fo exmnplaas, -@WMBP@QZGFWIF\%\G%US%'& Riage of N-(2-
¢ r dUiRases a TFA
amifE TR nah R AR ol Bft dlty RERP 16 Bield hel B irding
10 salt (1 mg, 0.01® 0B kR %)6 % . MS (ESI) : mz 455.5 [M +

ms s - WO 2898/f034p2 PCT/ EP2007/ 005851 39

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

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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Exanple 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 sinmlar
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 no]-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\éarba&ﬂ@l lagidn tet!dual @ sendo Viél&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 gp_lm{)rmlzoga@elpm wgj'ng DCM as eluent, to afford the
itle conpound as an off-white SO|Id (170 ng, 0.44
mmol, 95 %. 5 b)
xamp@&oFor nyl -4,5,6, 7-t etrahydro- benzo[ b] t hi ophen-2-yl) -
2-(3-trifluoronethyl-4,5,6,7-

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

— o
N
F,C o H
—N 4

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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tetrahydroi ndazol -1-yl)-acetamide H 0 FSC NO~"-H S
10 Phosphorus oxychloride (399 pl, 4.28 mmol) was
waoddedodsppwi se to a stirred solution of DMF RGBEPPIT/005851
4.28 mmol ) in 1,2-dichl oroedhane (3 nmL). A suspension
of N-(4,5,86,7-
Exanngle #dhydr o- benzo[ b] t hi ophen-2-yl)-2-(3-trifl uoronet hyl
-4, 5,6, 7- tetrahydroi ndazol - 1-yl) acetam de (1.64 g,
4.28 mml) in 1,2-dichl oroet hane (80 n1 ) was added
BT i byld. 516, 7-tetriahy d -tihecetylgminok4sx8./1 ed at

etra rbenz l 1&18-da #ﬁdé@dﬁﬁét@ %rﬁﬁi’eu“ on was 15
, the mxture

vvas addeq tooa sol ution of sodium acetate (13.6 g, 166
in N-3@ nL of water) and the solution heated at
FCSO r 20 ] After cooling to RT, the solution
(100 n.), and the phases
5 eous | ayer was extracted with DCM
00 m ) and the conmbi ned organics washed with
at urated sodi um bi carbonate solution (100 nL), dried

ove sodi um 20 sul e,. an once :
in a Silar e £5 ErameB b PG RETEER 81 Gl VA THB) s used in
plac8ofl&hyEmine @® Msolutibn in THF) to yield the title compound (1 mg, 0.003 mmol,
60 N- ( 3- Hydr oxynet hyl -4, 5, 6, 7-t et rahydr o- benzo[ b] t hi ophen
6 %). 2. yl)-2-(3-trifluoronethyl -
MS (ES5) Gn/Z 4533gxhyd-ﬂpl ndazol - 1-yl)-acetam de 25 HO F3C O
S 6---1 N 2008/ 003452 PCT/ EP2007/ 005851 41
N- ( 3- For nyl -
Exarhplé 4B-tetr ahydr 0- benzo[ b] t hi ophen-2-yl)-2-(3-trifluoro
nmet hyl -4,5, 6, 7- tetrahydroi ndazol -1-yl)-acet am de
(1.30g, 3.16 mmol ) was added portionwi se, with
N-(3HydréxtyRsthyl-4® & 7 26tratyidesbexizopislthianme b - B-trifleiof BAsthy!-4.5.6.7-

9.49 r;nql t OH (300 nL). The resulting
_@@Q@Q}ﬁte’(ra Q '#E%Q—?—?—’@E’—' 58 €at RT for 40 nin. Acetic acid was

added dropwi se until the 5 effervescence ceased. The
resulting m xture was concentrated in vacuo to afford
an of f -

a) N-(4,5,6,7-Tetrahydro-benzo[b]thiophen-2-yl)-2-(3-trifluoromethyl-4,5,6,7-tetrahydro

indazol-1-yl)-acetamide

FC_ oy Q
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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white solid. The solid was dissolved in diethyl ether
(200 nmL) and washed with water (100 nl). The organics
wowee/oesed over sodi um sul fate and concent r at BCI/EP2007/005851
vacuo to yield the title c%pound as a yellow solid
(1.27 g, 3.08 nmol, 97 %9. MS (ES ):n1_z414.4£M+
residug pbtainey Bepisified by siica gel chromataorapkyisinaHyF)Lap eluent, to afford
0,
the tlg) gbrl%get rﬁ%%t@v ﬁﬁgﬁghd[@Qb% q%;/‘tr 'g:ﬁn % 9csaﬂ)oxam de 15
a
2-am no-5, 7-di hydro-4H-t hi eno[ 2, 3-c] pyr an- 3-car boxam' d
e 0 RN/ O H2N S 20 Tetrahydro-4H pyran-4-one
b) g, M@B-Formyb#)s, GZy%trﬁﬁ‘dd@rl@@ﬁzeB)]prbenxg yl):té}(3f~tr|il|lvaﬁ'10}“eéfr‘h&“567
tetra%r&nﬁézo 55@ é&tan%é‘%? nmmol) were stirred in EtOH (6
["am ne nm., 19.4 nmol) was added and the
reaction stirred at RT overnight. A precipitate had
formed. Watgr (10 nL) was added and the solid
[ shed with water (10 nL), then heptane (50
Fscnt@ﬁ“t@givea e red solid. The solid was stirred in

=t QAC/ , then 25 filtered to give an off
i soHi dsf g, 8.3 mmol, 47 %9. M5 (ESI) : nmz
9 [M+H'. b
-(2-(3-(trifluoronethyl)-4,5-di hydroi ndazol e-1-yl ) ace
tam do -4,5,6,7- tetrahydrothieno[2,

3-c] pyran- 3-car boxam de. 30 WO 2008/ 003452
PhospharusR3QEMOMREEDD ul 4228 ihol) wds dddediF-dbpvBse F@ € stirred solution of

DMF?&&% W045287"m%51r 6’-24‘?—i|9'flﬂriogﬂ'@[n§ : 3 rchH)'yr%ns-uﬁg%lgg%‘oggrﬁ'@’s’G’7'
tetraleydréd®engp[blhidthenrmy!)-2 4 8drifRiof@nethyl-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



10

15

20

25

30

(trifluoronmethyl)-4,5,6,7-tetrahydroindazol e-1-yl)acet
ic acid (50 ng, 0.20 mmol) were dissolved in DCM / DVF
w@ 3008063450 plL) and pol yner supported PCT/EP2007/005851
car bonyl di i m dazole (330 5 , 1.2 mmol /g, 0.396 mmmol)
added. The reaction m xture was heated at 120 C for_ 10
N-(34Formylrt, 5, B¢ -tetrenysinerbenzol highierent 2-whr 2rB-teifiiosorpathyl-4,5.6,7-

tetra{%&rs ﬁé%l-mhén%garﬁ‘&?% 21 ?@% (é‘g'mmr?was g&@%ﬁp&ﬁ&wﬂ@é with stirring,

ate was concentrated i n
to a salgtion af sodiumebaerohydsided@sme 9 AGmmpk it F¥H K300 mL). The resulting
re e H r
mlxttﬁe \&ﬁlg tas:te}r\ég | Iét dﬁ(q*;?og %]arﬁg- &C@tlga%(ﬁd ‘W% a@gecﬁ) d?QbWItse )a@ntll the
effervestcérzcedfdé)as[em Hh] resultlmmva@ was concentrated ln vacuo to afford an off-
t
whlte7sc§h§t Tzuﬁ(s M Wﬁg@ g‘fg ?H &iﬂiy%tg%re 200 )atnﬁlwashgcri] év_lth_water (100
mL).15he algamcarwede deipd 2vemsaditnh sulfdie aed SOBGﬁFW@ cacu@to yield the

ttle SFr8hoy i 253 ve Oy o %”Q B 27a% 7 Mg 5 o )

MS (ESty anpatBLafMdeH)(8. 4 g, 99. 1 mml) and triethyl am ne

(10 mL, 71.9 mmol) in EtOH (30 nL) was heated at 70 C

for 2 h then allowed to stand overni ght. The reaction
Examplg@re was reduced by half in vacuo and the solution

cooled with ice to produce a precipitate. The solid

was filtered off, 25 washing with heptane (200 M-) to
2-(2-(3-(tefluarad ety |)-As5-dihipd roimd azalé- 1y fagethihi 617-tetnahydrathieno {2, 3-

c r()/?1 1 H NVR .(400MHz, CD3OD): 6 6.21 (d, 1 H), 6.93 (d,
Jﬂy—f;-l—#j@@(%é%. 08/ 003452 PCT/ EP2007/ 005851 43 b)
2-(2-(3-(trifluoronethyl)-4,5,6, 7-tetrahydroi ndazol e-1

a) Z-ééh?i)?%;%ﬁgdﬁ@)gmt\%RQ%&]E&raﬁ%—g%mnqae0 HZN N O

0]
HN

/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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H 5 2-am not hi ophene- 3-car boxam de (23 ng, 0.16 mmol)

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 HZN O

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).



HNON 11 NS F3COMN In a simlar manner to exanple
43b, 2-am no-6-nethyl-4,5,6,7-tetrahydrothieno[ 2, 3-
wa@k@gnodsne- 3- car boxam de) was used in place OPCT/EP2007/005851
2-am no- 5, 7-di hydr o- 4Ht hi efd[ 2, 3- 10
c] pyran- 3-carboxam de to yield the title conpound as
t he  PHA-(84friflugroinety))-4 5627 -tatwhydromdazgle-1nbacetgmido)thigphene-3-
carbééaﬁ&%’l + H+. Exanple 46 15
3-(trifluoronethyl)-4 5 6
7-tetrahvdroi ndazol e- 1-yl )acet am do
-4,5,6, 7-tetahydro thienof 2,
F cl pyridi nef/3-carboxani de a) tert-butyl
2\am no- 8:Narpanoyl - 4, 5- di hydr ot hi eno[ 2, 3-c] pyri di ne-6
(7FyNcar b e\ 20 0 HZNHZN s O tert- but yl
&p i pe-17carboxylate (9.95 g, 50 nmol),
e (#.24 g, 50 mmol) and sul fur (1.6 g,
wer'e stirred in EtOH (20 nL). D ethylamne (5
m., 48 25 mmol) was added and the reaction stirred at
5 RT overnight. A gumhad forned in the solution. Wter
2- anﬁr%QmB*%héne‘l‘@-% gﬁﬂld@r?ﬂrhﬁ 6abi Ambl)! drfer 243- l(t‘lﬁﬂ@chbm@thyl)-4 5,6,7-

ive a brown/y
tetraloydrod l—'gmdng)l acetic a)gd (Q\Qg’ngEgﬂﬁ mm,q})zzvezggj srstgg iR CM /DMF

2 mg\q %%ﬁ%ﬂﬁ%ﬁ@éﬁ%ﬁ@& /cg%%l&umﬂéza)s sntm@m g/mmolig, 0.32
trlfluororre ){1) s tetrahg/dB
mmql)oammlzmT@elr:eaymgra@'@gtgm W@gs heated at 120 °C for 10 min in iotage

10 Smltﬁgﬁébcﬁ W%@J\/NE'S?H% E%alc%oﬁ]rﬁwulréi WS e wasHIRP With M&DH (10mL),

EtOAc (10mL), and MeCN (10 mL). The 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

O 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 5

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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a) 2-am no-4, 5-di et hyl t hi ophene- 3-carboxam de 0 H2N
H2ZN S 10 2-butanone (1.27 g, 17.6 mol),
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-
3 dlsE@ %k g i nto Et OAc
Ko R R & 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
carbdnyMiinfii@aZbi@t39gl m§- TR trivyiblid)i ot temmencd- acitieldo Xduei rébactio rBixture was
neate hd20ce 4 TomLrae gicionaySh TR [ CUfvaR Giged 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

Q‘ﬂ
[y)
S
\
[e}
Iz

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 vacuoland 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]".



ng, 17.6mol) were stirred in EtOH (6 nL).
Diethylamne (2 nm, 19.4 mmol) was added 10 and the
wo eashomm stirred at RT overnight. Water (20 nPEl/EPmS7/005851

added and the precipitate f#48tered off and washed with
heptane (100 m-) to give the product as a creamsolid

Exanid&@7 ng, 0.81 mmmol, 5 %. 1H NVR (400MHz, CDCI3): b
1.17 (t, 3H), 2.18 (s, 3H), 2.61 (qg,2H), 5.48 (bs, 2H),
5.84 (bs, 2H). 15 b)

. /dr Qj ! e-1-yl)acetam de)
thio LR C%}%%u-—gdagr boxamde 0 F3c HzN -i"~IK O NN S H
20 In a simlar manner to exanple 43b,

a) 2533,@5},?%; %ng@}{h@gh%_g%g%&gmmne- 3-carboxami de was

2-am no-5, 7-di hydr o- 4Ht hi eno[ 2, 3-c] pyr an- 3- car boxani d
e po yield the title conmpound (7.8 ng, 0.019 mmol, 9
%/ NS (ESI) : miz 415 [M+ H +. 25 Exanple 49
c(trifluoronethyl)-4 5 6
ahydr oi ndazol e- 1-yl ) propanani do) -4, 5,6, 7- 30
t r obenzof bl t hi ophene- 3- car boxam de WO

H,N200846003452 PCT/ EP2007/ 005851 48 a) 2-(3-chloro

propanam do) -4, 5, 6, 7-t et r ahydr obe

nzo[ b] t hi ophene- 3-carboxamde HZNOCI H N OS 5
2-bu?agaﬁé ggg# 16,67 minfdly, @pasiaebrnied bi.60igop et candsuiphar (560

i de

1.2 . .
mg, 17.6 mmol) wgge’ stirred8ian{8|FP (6arﬂg. Diethylamine (2 mL, 19.4 mmol) was 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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triethylamne (0.18 nL, 1.28 nmol) were stirred in DCM
(5 mL). 3-chloropropionylchloride (162 ng, 1.28 mmol)
wormsacdsr dropwi se under a nitrogen at nospherBCT/EP2007/005851
Stirring was continued for42 h. 2 MHC (20 nL) was
added and the reactlon m xture extracted into 10 DCI\/I
4-Etifvd-Sxméethylr-§2- (3Tl P-4 15CE dazolga kil

hio kﬂehg% o %dx%ﬂt oqaver I\/gSO4 fil ter ed and t he oI vent
o to give the desired product as a

yellow solid (290 ng, 1.01 mmol, 79 %9. 1 H NWR
22 %?nq%”etw%%tv"%eﬁé dgpofidmgg, 72, (M40 290

2b(2 (3-(trifluoronmethyl)-4,5,6, 7-tetrahydroi ndazol e-1

ydr obenzo[ b] t hi ophene- 3- car boxam de F3C -N HZN 0O
N/H\N O 20

- i~ uoronet hyl)-4,5,6, 7-tetrahydroi ndazol e (50 ng,
0.263 mmol ) was di ssol ved in DMV (2 nL). NaH (60%
[Ww suspension in oil, 11 ng, 0.275 mmol) was added

2- peEf?a'nl:ﬁé!‘@PS%&k1P8trﬂ§1%|)uéi}dnggbé’:8m(%% (%50, gaﬁad; magan@ stidBur (560

ture stirrred at
mg, ¢R6omug) werersiivied dy E408, (6, ML)t @ne@mgamm@n%[ 9 ﬁHT"dBHé\‘?é added

and g% t?dﬁ(étmc%eat( I~7{$ d\T/grm@nt a'?e? (%’PA% Wadd@“dnarﬂfjﬂt%dprempltate

e reactl1on mXxturé heated at 120 C for 400 s
filterech off aBidovasiped e heptaneaf{ B0 mikloogivs the MRdEet 353 Cmaohd (150
II la Et OAc (3 x 10 nL) extraction. The EtOAc
mgpg erﬁ')spﬁﬂgr ‘"washed with water (5 x 5nmL), brine, drie

1H l\wer(mgmea COOIDed defl 7 EndH) 18 6.3t 283 nivd. ﬁﬁ&/@’é@é") 5.84

g| ve a yellow gum Purification by preparative
rezierse phase HPLC gave ‘desired product (22.7 ng,
0.052 mmol, 20 %9. 30 M5 (ESI) : mz 441 [M+ H'. WO

2(;{)%(h?g§ e QTQF(E i@@%@ﬂ%m 89, 7-ftaRPUina8z8t AYacetamide)

th:omenet}mmxaob@&]zo[ bl t hi ophen- 2-yl ani no) - 2- oxoet hyl ) -3
5 (trifluoronethyl) pyrazol e-4-carboxyl ate

&%&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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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

flltergd GRd O 8BRS rRFNE it vacd - give the desired product as a yellow solid
et rahydr obenzo| b] t hi ophene- 3- car boxam de. The

(290%6&9 M OUE was heated at 120 C
1H NMR (400MHz, CDCl5): 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]".
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30 for 10 mn in the mcrowave. Water (5 nL) was added
and the reaction mxture extracted WO 2008/ 003452
wEFonsaeA8n7/ 005851 50 with Et OAc (3 x 10 nl).prPdheP2007/005851

conbi ned Et OAc | ayers were #ashed with water (5 x 5
m.), brine (5 nL), dried over MgSHAi filtered and the
sol vent renoved under reduced pressure to give the

Ex acrug? reaction mxture as a yellow solid (44 ng, 0.01
'WF}S . Purification by preparative reverse phase HPLC
gave the desired product (10 ng, 0.024 mol, 19 %9. 5

Ethvg/_5 l1:' %ﬁ )(3-garryaﬁ10§flff' 5[6[\4-tetrjfa|}1ydmb5%% o%n 2-ylamino)-2-oxoethyl)-3-

anrmonetnyr )= (T T T Tuor [ll

trifl asraetbl olexd ehebox Iae4 5,6, 7- 10
t et rahydr obenzof bl t hi ophene- 3- car boxam de a)
2-(2-(4-cyano-3-(trifluoronethyl)

a) 2{Brbrnwiacétayijda)ek’ & 7-euhhytrahahzobitbiophenetdchebaxamide
[ b] t hi ophene-3-carboxamde HZN O H/N ~NIlul i F3C O
S 15 NC NaH (60 % [w w] suspension in oil, 130 ng,
3.25?mmol ) was added to a solution of 3-

(v 1 ug et hyl ) - 4- cyanopyrazol e (520 ng, 3.23 mol)

F (\LOnt). The reaction 20 m xture was stirred at
bef ore addi ng 2-(2-bronpacetamnm do)-4,5,6,7
tetmahydrobenzo[ b] t hi ophene- 3- car boxam de (1. 023 g,
3.23 nmol ). The reaction nmixture was heated at 65 C
for 4 h then allowed to cool to RT. Water (20 nL)_ was

2-ananizé $, Giidetratydrabenzalbiiriophepedd-earbexanaige dGON 1. Et@mmd) and

R i

was @I Hrdawiseeweder OB atsetspbete. 281TFibgAsFofipegd for 3 h. 2 M
HCI fde\CL %a@rf&%ﬁrﬁgﬁ ﬂ%e%‘é&lotnhﬁlxﬁfré'@tré&%tlhterD@MX(tBUi %O&ﬁL) The

mso rification by f chr omat ogr aphy

compleem oo pyersewmonlaﬁépﬂaw@)br@sv@neﬂe@\rerré&g%%&lﬁ%rﬁd ang3e solvent
remcg(%djéli (\/%51( rve‘h?e %ﬁﬂ%\fp&ﬁ% as a 'Fan?28id quSb rhly+2.48 Gnmol, 94

mnorre rifluoromnethyl)
%). pyrazol - 1- yI )acetam do)-4,5,6, 7-tetrahydro

1H NARZ @loBhHY %@5?6318@%9{?)&@43] 862 (m.4H), 4.05 (5.2H), 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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WD 2008/ 003452 PCT/ EP2007/ 005851 51 HZN p H F3C
NN-N~N/ p S/ HzZN
wW@2{084¢345ryano- 3- (tri fl uoronet hyl ) pyrazol - 1- yl yemermni/ah3851

0)-4,5,6; 7-tetrahydrobenzo 5(Pb]thi ophene- 3- car boxam de
(270 ng, 68 mmol) was dissolved in MeCH (10 nL). A

with Et@/at & x ¢0 ar)u fThe combir@IdE OAZ0ayes watkiwashesouithuwater (5 X 5 mL),

r
o) iRe i BraraSs rtdred e SERECIEABe Bndlr rpguced prossure
to glset the cude méation rwmuesr ag 20yellaw-Solideg44 s &0 amenalhePurification by

ction t The o
prevgiBfi IS8 Eradt FIEG: GAPE MLt b0 (b, 88T pimol RS o)
MS (@si)edn/ovidd [MrS8K, filtered and the sol vent renoved

under reduced pressure to give the crude reaction
m xture as a 10 creamsolid (120 ng). An analytically
Exammple 81sanpl e was obtai ned by purification of 20 ng of
crude product. Preparative reverse phase HPLC gave
desired product as the TFA salt (2.5 ng, 0.049 mol,
2-(2-14-fAmindibe 3} (trifl ot ametB zol- acetami
2-é4- isoro&larrli)no thyl)-3-(trifluoromethyl)py
, 0, /- tetrahydrobenzof blth
|ophene 3- car boxam de HZN p HF3C~PNI ~ /Nul p S

B 5 2RSSy R Al SPDRET AN Us# S dptetehverobenzo
[b]throyihél'&a‘;@-bamodar)ﬁd@ 5,6,7 tetra
hydr obenzo[ b] t hi ophene- 3- car boxam de (25 ng, 0.062
mol ) was dissolved in DCM (1 nlL). Acetone (4 ngy,
5 added foll owed by
tr| acet oxlyboohydrl de (53 ng, 0.25 mml). The
p re was stirred overnight, concentrated
n/aco (1m ) added, filtered free of
oI| and pu ed by prepar ative reverse phase HPLC
Yo gi ve

tetraby

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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desired product as the TFA salt (2.8 ng, 0.006 mmol,

10 %9. M5 (ESI) : mz 444 [M+ H +. WD 2008/ 003452
weEFonsmaeA8D7/ 005851 52 Exanple 53 PCT/EP2007/005851
2-(2- (4-((cycl ohexyl ani no) met hyl )-3-(trifluoromethvl)p

vrazol -1-yl )acetam do)-4,5, 6, 7-
t et r ahydr obe&hzafobl t hi ophene 3-carboxamde 5 HZNO H
N " /N F.?oc Nflo S HNIn a sinilar manner to exanpl e

j?zybgﬂ S one was used in place of acetone to
F,C

3 |J

HN—34

onpound the TFA salt (4.1 ng, 0.008

b (ESI) : mz 441 [M+ H +. Exanple
2-(2-(4-(di nethyl am no) net hyl )-3-(trifluoronmethvl)pvra
zol -1-yl)acetam do)-4,5, 6, 7-

2- (2%&&&%¥$(tﬂhﬁamébiyt)byraﬁlen;e)aaetaa’rldm)@aﬁﬁﬂetetramydrobenzo

[b]tth hé@p h@a%(q;fom@t %'ro) 6, g yrazal Yv?sﬁgs”ﬁzeﬂaiﬂ%elﬁﬁlc(’ro hL). A

catalyh@ﬁh@&@ﬂcﬁ@o(ﬂg%mwbataedécﬁ 96digm bdfohaicibe (Mamg, 13.7 mmol) was

di | ved d
e e ot P e W by e o
mL) "waet éﬂ@ed/\@ﬁdsmler fe%dtléﬁ nIR'x"tufe)rex&adfted MafEHE(tGAc ni3) xvéts mL). The

add d st d f
comgggg%ég V\ng%ewginq Wésr%qg' W@g Branei gﬁf gu(gﬁd ocgéer &‘%%Bé filtered and
the §6Nérfl-refo(¥¢ UnBEr réduredasesuceto @Wé theecraidé irdastiom mixture as a

rred_for re fi Ite The filt
creaftaRIER FAMoh ARCPAICa N, BB AaP e PRAREPY B ERE or 20 mo
of ci8é Praiuch @répérﬁf\a&i mersfafnrgs% rmfnlqrga;]uer ddsired pgroduchasdhe TFA salt
wer e combi ne n puritie Yy as col um
(2.5 g1gr B8P SYPeb ;/a\/\o 2008/ 003452 PCT/ EP2007/ 005851

MS (ESI) : m/z 402 [M + HJ".

Example 52

2-(2-(4-((isopropylamino)methyl)-3-(trifluoromethyl)pyrazol-1 -ylacetamido)-4.5,6.7-

tetrahydrobenzo[blthiophene-3-carboxamide

HN o
N
N
Fac / \N/\[( -
H
B,

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]".



53 (silica gel; eluent EtOAc: heptane, 4:1) to give the
desired product (2.1 g, 12.6 mmol, 53 9%. 1 H NWR
W@ 208Mb3352 CD3CD): 6 4.65 (s, 2H), 7.63 (s, 1 HCT/BP1)p7/005851
3-(trifluoronethyl)-IH pyra2dl e-4-carbal dehyde F3C N
\NH O (3-(trifluoronethyl)-IH pyrazol-4-yl)nethanol
Exangfl®@@3ng, 3.61 mmol) was dissolved in MeCN 10 (5 nL).
Mh02 (785 ng, 9.03 mmol) was added. The reaction
mxture was heated at 120 C for 5 mn in the

t hen concentrat ed
A e 1 Jopmo chr omat ogr aphy
5 (silica geI eI uent Et OAC heptane, 1:1) to give the
desired produgt (200 nmg, 1.22 mmol, 34 % . 15 1 H NWR
(400MHz, CDBCD.%844(S 1 H, 995 (s, 1 H c¢)
2- (2 (4- 0 I A3-(trifluoromethyl)pyrazol-1-yl)acetamn
rd /4”5 6 7- t1et DAk dr obenzo
[ b] ophene-3 xarri de ZN O ~/HF3C/NNII NO
S 20 0 3-(tri or onet hyl ) pyr azol e- 4- car bal dehyde
200 nmg, 1.22 mmol) was dissolved in DMV (10 ni). NaH
0 %[ww suspension in oil, 50 ng, 1.25 mml) was
dded portionwi se and the reacti-on mxture stirred at
RT for 30 mn. 2-(2-bronpacetam do) -4,5,6,7 25
t et rahydr obenzo[ b] t hi ophene- 3- car boxam de (386 ngy,
In a %m%% ﬂ%‘ﬁhér W&aﬁﬂﬁ&éz aEW.:IJh‘éﬁandr%aﬁéé Q§edﬁn§rékf Eoh@ah@id to yield

then allowed to cool Water (10

the tIﬂE)Comgundatﬂ@érd:Aawt BremoeBOPB AR ¥4 e extracted with
The conbi ned Et OAc | ayers were
10 MS EE@A%JQQ‘A'X Sﬂ*g (5 x 10 mL), brine (10 nL), dried
over MgSH4, filtered, and the solvent renoved under
reduced pressure to give the desired product (470 ng,
1.17 30 mmol, 96 9. M5 (ES 1) : mz 401 [M+ H+. WO
Exampeg#003452 PCT/ EP2007/ 005851 -

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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15

54 d) 2-(2-(4-(dinethyl
am no) nmet hyl )-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)
(silich yehzedbent £tOACbapdaby4t 1ptd §i0e g desiGE pradiidt (Adsg, 12.6 mmol, 53
%) di ssolved in DCM (2 nl). D nethylam ne (10 pL,
- excess) was added fol |l owed by sodium 10
1H NMR @4G0Mbly, [CD,AD)d6 4bBs (§42H)NF,630s21Hnol ), then
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
==bl t hi ophene- 3-carboxamde 20 HZNO HF,CN~/N \NI
OS/ HI1Y In a simlar manner to exanple 54d,
cycl opropyl am ne was used in place of dinet hyI amn
(3-(tiftuoydreettyl)-H &-pyradob-4etmethang! (690tma rhmsnal) er%d'éSQPged in MeCN

(5 mg).o%dWéS m{;,lg.@i% 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".



25 M5 (ESI) : mz 442 [M+ H+. Exanple 56 WO
2008/ 003452 PCT/ EP2007/ 005851 55 2-(2-(4-(diethyl
w@eaoso)3¥st hyl ) - 3- (trifl uoromet hvl) pvrazol - 1- yl pemepmni/ahsss1
0)-4,5,6,7- tetrahydrobenzob#$l t hi ophene- 3-car boxani de
NO HN/~/NHx F3C\NII ---\ : ~N51In asimlar
manner to exanple 54d, diethylam ne was used in place
of dinethylamne to vyield the title conpound as t he
TFA salt (8.9 ng, 0.016 mmol, 31 %9. MS (ESI) m z
d) 548 2{(?A(4—(¢1ﬂ11ethylamnGMIWIg-Qmﬂuoromethyl)pyrazol 1—yl)acetam|do)-4 5,6,7-
0 3(tr|fluoromethl
tetra%\y/&'%béélzo lﬁ“‘ﬁdhg@% gnélag&gi% 3% - tetrahydr o%e%zof
5 bIthlophene - carboxamide 15 HZNO -'- /HF3C N\N 11
N OS HAMN J In a simlar manner to exanple 54d,
et hyl am ne (270 Msolution in THF) was used in place
ofn-d ine to yield the title conpound as the

ﬁg , 0.022 mmol, 43 %. 20 M5 (ESI)
\
N

/

sal

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



Exanpl e 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 2 mmol, 31 %9. MS (ESI) : nmz 460 [M
_’/1 H +. Exan'pl e 60 20
S 2-f2-(4-Azetidin-1- yI nmet hyl - 3-trifl uoronet hvl - pvrazol -
1-yl)-acetylam nol -4,5, 6, 7-t et rahydr o-

ina snmnlar Ln%ln%grl t%%*}%ﬂ,%m%&é‘%&ﬁ?ﬁ}nﬂ% 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
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20

H2ZN O H F3C NN \N~N Ej N WD 2008/ 003452
PCT/ EP2007/ 005851 57 In a simlar nmanner to exanple
w®dg/oasast i di ne hydrochl ori de was used i n pl aceCDEP2007/005851
dimethyl amine to yield the tle conpound as the TFA
salt. The sanple was free based using SCX ion
exchange chromat 8dxaphy to give the desired product
(05rrgN1rmIH2 %. 5 M5 (ESI) : mz 442 [M +
H +ec !
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 %

ES : 416 [M + +. 20 Exanple 62
MS (gg 5 Ilﬁ)“l’?\%'pii th£/| ) - 3H](t rifluor orren.tphSI ) pvrazol - 1-yl

)acetam do) - 4, 5 6,
It Iré:%hydr obenzof bl t h| ophene- 3-carboxanmde HZN O H N~
Exa’RP CNII

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

tetrahydrobenzo[blthiophene-3-carboxamide

In a similar manner to example 54d, 2-methoxyethylamine was used in place of
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

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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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-

benzo[ bl t hi ophene- 3- car boxam de . , :
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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a) (5-Trifluoronethyl-2H pyrazol -3-yl)-nethanol 30
F3C N NH HO WD 2008/ 003452 PCT/ EP2007/ 005851 59
w@2¢osnoFsb210r oret hyl ) pyrazol e- 5- car bonyl chl or i PET/EBDO7/005851
ng, 2.52 mmol) was dissolveB88in THE (10 nL). The
reaction m xture was put under a N2 at nosphere and
stirrdd wcldd4N@1<9130nrgm Bhed@antinl r)nmas veas choticgriratedimiaseo, diggolved in

o, S b A S e T 8 gt b ecaes

prodactraseanivhide smhdl(nz\namlmcoamngxl\ﬂé%) grey solid. EtOAc (20
=), ed .and the crude reaction product stirred
MS@IS|9R'Im nggl H? The resulting solid was filtered
off and the filtrate concentrated in vacuo to give the
product which was used w thout further

cru
Exa'BB'F%Si cation in the next step. 10 b)
2-[2-(5- Hydrgxyrrethyl 3-trifluoronethyl pyrazol l-yl)-a

bend hﬁhéarcammmemdéo exarrpl e 63

(5-tr|fluoronethyl 2H pyrazol - 3-yl ) - met hanol was used
in place of 2-(3-trifl uorom ethyl -
1H pyrazol - 4-yl) - ethanol to yield the title conpound
(2 nyg, O 805 mol, 5%. M5 (ESI) : mz 403 [M+ H +.
FCZ/ 5 BNH2- ( 2- ( 3- cyanoi ndazol - 1-yl )acetam do)-4 5
W dr obenzol bl t hi ophene- 3- carboxam de O NH2 O
H NL OS 25 To a solution of
HO 1H-i ndazol carbonitrile (11 ng, 0.077 mol) in DV
(500 pL) was added potassium carbonate and the whol e
was stirred at RT for 30 mn before 2-(2-

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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br onpacet am do) -4, 5,6, 7-tetrahyd robe

nzo[ b] t hi ophene- 3- car boxam de (24 ngy, 0.077 30 nmmol)
wormsacdsr. The reaction m xture was heat ed t oPGDER0aTIGN3851

this tenperature was nmaint2¥ned for 1.5 h before the

reaction m xture was cooled to RT, then diluted with

wat er WO 2008/ 003452 PCT/ EP2007/ 005851 60 (5 mL). The

(Tr%[u%g@ﬁ%ﬁﬂyﬁﬁg‘azogeﬁ% %@kzﬁﬂ %&{hf'(%(ﬂﬂﬁ Irrrﬁrééls) a\l/!r'/?s) dlssolved in
THF UG pe)siThe reamloemxmrreamVas @utium%Nz ah&osipégl’ edans MAB‘M (191 mg,
5. 03?@3@ lvzaesg% g&%@g@lsé&kh@r}gﬁ&ﬂ% xﬁg k\’ryas.pétﬁ' & RYSor 2 days

Ive t as a
beforhadding MeOtH (10 mi), Theoneanhm mmre@qas csmvsn@sv Jn vaggozo give a

greyfoﬁ)tk %%%%&&)&?%B{if dggrzc{lr | f tlJJc(i)er Ber?gtt'%n ?roduct stirred at RT for 30

min. pYihe zasluttihg \sbolicheas diltectd) oflaid Befiltrate concentrated in vacuo to give the
crudigropgl gwégr?gl% %%te)tlgt hgﬁqﬁr@ﬁer?bu?ﬁéﬁ%?rmhgenexpstgﬁc IN) H2
2-(2-(4-(hydroxynet hyI )-3-(trifluoronethyl)

p -4 -

o PG sh ST S hre SrdiaabaeehiemingH4s 0 Fighvar
benzai[ﬂ}ih)ophﬁn@%afkﬂaxam)de/vas added NaH (7 ng, 0.29 nTrDI)

under an atnosphere of N2. The reaction m xture was

stirred at RT for 30 min before addition of iodoethane

(20 ng, , 09 nmmol ). The reaction mxture was heated

FLet N f 2h then left to stand at RT overnight.
erg (2 was 20 added and the reaction m xture
expracte h EtOAc (3 x 5 nL). The conbi ned Et OAc

Iayers were“washed with water (3 x 10 nmL), brine (10
m.), dried over MgSO4 and the solvent renoved in
vacuo. The residue was purified b eparative reverse
In a gimilee MaPnE totexagiple63, Hé—tﬂ@sqrp@éﬂwﬁ%‘g@dfazaﬁ ¥onethanq) yyas used

in plé gf -tr@l }_Igl:bﬁ'\éi‘fgg?HH-[i}az@I-ﬁ i‘letNB/R:l(té‘ngM%e tﬂ@&?ﬁ)poﬁd (2 mg,
0.00§+H)m01358/4) 25 (g, 2H), 4.51 (s, 2H) 5. 18 (s, 2H),

MS (}sﬁg%%%o}s[mﬁpﬁsgm; ?-73- (trifluoronethvl)-1

H pvrazol -1-yl )acetam do)-4,5,6,7- 30 tetra
hydr obenzof bl t hi ophene- 3- car boxam de WD 2008/ 003452

PCT/ EP2007/ 005851 61 F F HZN O
Example 65

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

N\ OG-NH,
=N H
\N N A
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



FN OHOS To 2-(2-(4-fornyl-3-(trifluoronethyl)-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 magnesi um brom de in
(5 mel GTHeybroeninee(a eimpter WHBIPVIADE) (107mb). HOPRILEML) 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% C%l)' 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

Exarglpﬁf%-g(4-acetyl 3-(trifluoromethyl)-1

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

| QAR
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25
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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 @hte®r in "If)WlfF (2 mL) was

gueous was separated and extract ed with diet h%

adde@x"‘%‘)‘ (7 TRe. @ﬁgdﬁmé’@. ungier an cimespisde o NaaShe F£3610R m|xture was
stire®PHEET for 30 miBeibre Aiitoh dnio8&tRarR @G0Yh80.93 imdl SPhe 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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WD 2008/ 003452 PCT/ EP2007/ 005851 62 The sol vent was
removed in vacuo to give the title compound as an of f
wabioseomst id (1.2 g, 2.90 mmol, 86 % . M5 ( ESPQT/EP20DZ005851
415.1 [M+ H +. 5 Exanple &Y
2-(2-(4-(1-(nethyl am no)ethyl)-3-(trifluoromethyl)-1
R yrazol 1- W‘ acetam do)-4,5,6, 7- tetrahydrobenzof

m?;@ rboxanmide FF OHHZN F N'N-~ NO
0. 824

he mxture v ust the pHto 4-5.
2-(2-(4-acetyl trifluoromethyl)- 1
H pyrazol - 1-yl )acetam do) -4, 5, 6, 7-t et rahydrobenzo[ b] th

i ophene- 3- car boxam de (50 , 1 121 ) d
To sodi um cyano%@’%@&@y'(ér(tﬂfﬂ}‘%“ g‘ygﬂ}‘z‘?ﬁ?&@ 1&%@&3&3@(@4 56.7-
tetraR§drOb&hzolRidpREnd- BQ:aHﬁﬁ@h’hd%n(ﬂ@glﬁ)@O%ﬁwOﬂ) irBDHFi (10 loyL) at -50 °C
m crowave i rradi ati on. The I‘evaﬁ"l on m x

undef Rna1908 AORARIE YoSLMIdSeCI PP BIREPGRIUB, Dipriis ey ether
. 2499Mﬁf§?5 mﬁél?udfafépwﬂéemaﬁﬁé?cw@t 16 Fast TR agkdrewas stirred at -50

acidified pH 3 with acetic ac:ld bef or I
G far S5 oivg Totr [BRIo s AENEt Wity o EDS A eothaNH4E! before

e e L

orgahies weednared ovér MgsS0Q Heforgirg@oting the sd)IVentamnpmmd’h(eTeildue was
ng, 0.017 mol, 14 %9. Ms (ESI) : mz 430.1 H| +
purifiexdarypdilecarge! Ilash chromatography (1:2 heptane/EtOAc) an the so|vent removed

in v‘% {Jfo élf}?_l_l'g)e t&t%}%f%fi) ace){eggn\}v&ggi flawh) é 1.821 Wnhd!l apeynet

MS (ESi)etm/aWdrﬁ)thi‘tﬁ bl t hi ophene- 3- car boxam de WO
2008/ 003452 PCT/ EP2007/005851 63 FF OHH2N

448 mmol ). Acetic acid was added to

Example 68

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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FNNINO S ~/NH HO To a solution of 2-am noethanol
(103 ng, 1.689 mmol) in MeCH (1.5 nlL), AcCH was added
waedosio4be pH reached 5. PCT/EP2007/005851
2-(2-(4-acetyl-3-(trifluorof@ethyl)-1H pyrazol-1- 5
yl)acetam do) -4, 5, 6, 7-t et rahydr obe
The saloénis|wasi replosec Bvaruptio give the tils Gomgound ap an effoyhite,gedd (1.2 g,
2902?9@810'8@6 ore the addition of (7.6 ng, 0.121 mmol) of
um cyanoborohydri de. The reaction was heated by
MS (ESty :awavid 5itr[MatiHit i on to 100 C for 20 nmin. 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 vvashed vvlth DCMI\/EC]—I (1 1) bef ore eI ultlng the

‘ cu t [ “ onpound (8 3 ” 0. 018
tetra ’e ! gdxta “?dec460 5 [M+ H'' 15

Exanple 71
F2: (2-(4-(1-(2-fluoroethyl ami no)ethyl)-3-(trifluoroneth
) 1 raZé| - 1-yl Jacetanm do)- 4 5 6
F etr ydQ ob o[ bl t hi ophene- 3-carboxanide F F OH
“E'N N 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 -

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@@H6(@'@%LP@E@%@dé@de@tﬁymﬁin@ﬁn gei @724 mL, 1.448 mmol). Acetic

s S et TR 1, e T2 o S et
1H-pyrdkol- TP aéRakidopad, 576, Xiteti §hydrobenzo[b]thiophene-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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was filtered before purification by preparative
reverse phase HPLC. The product fractions were
w@eoodiobissd to pH 4 before applying to a strongPCHEPDNT/005851
exchange cartridge (500 ng) 63WDO 2008/ 003452
PCT/ EP2007/ 005851 64 The cartridge was washed wth
Ve OH (01 1) begfore eluting the product with 2M NH3
OH. kol Vent was renoved in vacuo to give the
.9%nmg, 0.006 nmmol, 5 %. M (ESI)
.5 [Ms 5 Example 72 24243-
-butyl NF

O
/‘e{/hyHI am norret h razol - 1-yl)-acetyl am nol -4,5, 6, 7-tet
rahydr o- benzof br't hi ophene- 3- car boxam de 10 a)
Pi nacol one sem carbazone , N\ /NH, ?NN ~7 15

ro B568) B85 el BT ASP SR BB TSP con vas

addémd uint:ndl e atb;s{ atr@acﬂwb@ 459 23(9341§6©ﬂyb-34(thﬂwb3fetr(yﬁO1H -pyrazol-1-
m Xture rre or

Yl)aqeéﬁffﬁ'QPh‘ﬂ §r6e7-teﬁ?@yw‘?b?@2%w§u? ef‘ﬁ@ec%%xat"?'?? gggdn%mg 121 mmol)
was g@@@%gemré hevaidtionadtd 7 @ g Nt 2 BinAe1). of%lmbyﬁdbamhydnde The

d
e St B8 e oLl R 6 g e
was *lﬁgre@ t{eMré dd}lﬁcati@h %'Jr@béramg dhverke phase HPLC. The product fractions
H pyrazol e- 4- car hyde N NH 25 Phosphar.

wercy 2R P @bl § 1S AP OGS o ivsh P9, 2Uor BET AR (R £500 Mo

The kartfide W39 wakhedRith U(l‘m}l\be@-tl (Mﬁbé?orepemmgnir@rmduct with 2M NH;
sem car bazone (15.4 g, 5 ded over ééﬁ

in MaGIh TR RPN WeB FREIOHE e varuoose Terfdle ey g &-'ma. 0.018

mm(gnxg e becams very thick so an additional quantity

was added. The m xture was heated to 60
MS @Sf|bfmf¥”§0n5 @%b*t"!'ien al l owed to cool and poured into
ice. The reaction was neutralised using sodi um

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

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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hydroxide (40 g, 1 nol) in water (130 nL) then heated
at 60 Cfor 5 mn. The m xture was WO 2008/ 003452
weFansaexa0D 7/ 005851 65 cooled in an ice bath andi/EP2007/005851
acidified to pH 6 and the pfbduct extracted into
Et OAc. The EtQAc was dried over MpSO4 and
The catricigrtwast waishedt\mtrsDCMiMeOHw(é Orhedere plyingdbe weaguct with 2M NH,
I t I
n MBS Thf Sofnt was e é\ie;’ft“?o%%?lﬁ?%?ém“?%‘@ Spelad (2.8 mg. 0006
mquﬁ%ésoHd(lOZg, 6.1 mol, 6 %9. 5 1 HNW

QONHz, 16 1.48 (s, 9H), 6 8.07 (s, 1 H, 6
MS(%BOW@?W)EHO. 25 (b, 1 H. c)
2-[2-(3-Tert-butyl-4-fornyl - pyrazol -1-yl)-acetyl am no]
- 6, 7-tetrahydro- benzo[ b] thi ophene-3-carboxam de
Exarie 2o’ o' N 1 22~(S NN 0 HO d
3 Teri-butyl -1H pyrazol e- 4- carbal dehyde (32.2 rrg, 0. 19

benzafblth ham}BeJatbdxe ature.
2- (2- bronoacet am do) -4,5,6, 7-tetrahydrobenzo[ b] t hi ophe
ne- 3 car boxam de (61 ng, 0.19 mmvl) was added and the
a) Pimhediartecsdmsiesredzdne 60 C for 2 h. Water was added and
the crude product extracted with EtOQAc. Purification
using flash chromat ography using elutants diethyl
I/g:er /| DCM gave a yellow solid (58 ng, 0.15 mmol, 78

20 M5 (ESI): mz 389.4 [M+ H +. e)
%2 Tent - but yl - 4- di met hyl ami nomet hyl pyrazol -1-yl) -
acet ¥l am no] -4,5,6, 7-tetrahydro
benzo[ b] t hi ophene- 3- car boxam de WO 2008/ 003452
PCT/ EP2007/ 005851 66 NHZ O H/

Pinacolone (10 g, 99.8 mmol) was added to 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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N\i 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 WD 2008/ 003452 PCT/ EP2007/ 005851 67

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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eluted wwth 2M NH3 in MeCOH. Vol atil es were bl owmn 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 NNO
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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HO Sodi um bor ohydride (50 ng, 1.3 mmol) was added to a
solution of 2-[2-(3-tert-Butyl -
w0 o008pby2 azol - 1-yl ) -acetyl am no] -4, 5, 6, 7- t et redyEPODES851
nzo[ b] t hi ophene- 3- car boxam @& 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

y'eldgﬁ? étgec%)%ngp %QEE%%% concem eayunggga:”egac\ggr ©

MS (ESs s 434.9 M +chfide 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-

rktahr}él' s (2 4é__ th Imno)nethyl) 3-(trifluoronet

tetra - d)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

, 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
Ethytamine &i75ina@. 0.2 mii 3 8Piramob yvas|agdnd &ha SRktIeR Pk (3- -tert-butyl-4-

formgle H‘Egrtazolof gl%e?/%nﬁﬁ%@ 5!’5?19zéﬁé@%dﬁﬁgﬁzcﬁ{@%|é’&%né@carboxamlde

t as ow solid g 3]@
(151mgzo@83a903nml)P@m¢ ERoefis7/aibs@5 wh) 1inH DR (2BoMiy, Sodium

tnac%@&b%%ﬁgés QQ%A{ Pﬂg 43"39 n@ncﬂ)’swégnadaéa ana tﬁt)? miure2§birred for 17 h.
Water- (320 BiLd M@a@éidama@é)thwmﬂﬁylsnzree @' 30 fT‘é"ﬂ r%masw was filtered
and DAl By bRBEERGE Peverse 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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5 carboxanide 0 NOH Br XI ~\NSHIn asinlar
manner to exanple 50a, 2-am no-N-nethyl-4,5,6,7- 10

Wa eto8@a03gzl robe nzo [b]thi ophene 3- car boxam i deCTHEB2007/005851
used in place of 2-am no-4, 886, 7-
tetrahydrobenzo[b]thiophene 3-carboxam de to yield the

' t*hd as a yellow solid (0.67 g, 2.02 mol,

71 %9. Mo {ESI) : mlz 333 [ M+ H+. 15 c)

2-(2- (4wFopy (trifluoromethyl)-1

H pyrazpol - etam do) - N-nethyl -4,5,6, 7-

tetr robe nzo[ b] t hi ophene- 3- carboxan1de H ON H

NF YN\ °/~11/ SCF, O 020

|quoronethyI)pyrazoIe 4- car bal dehyde (332 ng,

2.0 nmmol) was dissolved in THE (10 niL). Potassium

L@ t-?utoxide (454 ng, 4.05 mmol) was added, foll owed

y 2-(2-

br onbacet am do) - N-net hyl -4, 5, 6, 7-t et rahydr obenzo[ b] t hi

SodRIN 8BRS PRy (MX@@ de én@r?d?) was adde®Zo Ian‘s;&h)taonbeez 2-(3- ten‘-ButyI-4-

reaction m xtu was stirred %RT ov t %
formuRfCaZoL L0IACH Y aTRIGe T -eHai e DEBSRIURSTH e P Boxamide
(1009>(ﬁd a@@@%mot)hlnD@NF(@z ¥n1H0nikk. m'ﬂ‘ﬁ@recﬂrﬁblslmfédDGM P% at ambient
| ayers were washed wth sodlumblcarbo (:
tem&era@lrmwater%a%ae@%gnme Reeghigt aaecied &W ﬂfeﬁo gmbined
orgd‘n'idest\ﬁérggdﬂéggo%‘? déé@ aRd ‘éSHéeritr@f&V@ﬁHdrﬁe&MOprte@s@eVEhe crude
| ro

uct as a brown foam E3 %
produgbwas ppritigd byfa rEghl)omatcpﬁrgpMBQ[mgﬂejlutéﬂtsr Q%c/ eptane. The solid
|sola¥9@$«/a@0f§ﬂl5@r ELQIfB@TH(yEEr%ﬁQFdUQéﬁ&f&se ﬁhase HPLC and passed down an

-2-(2- | am _no trif
SC)@-,yqar}ndgeFﬂ'b?rvg |es]§Nere bIown off wi h nltroger)u to gl e all wI grsgi t(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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yl )acet am do) - 4,
5,6, 7-tetrahydrobenzo[ b] t hi ophene- 3-carboxamide o H N
wOozooRl0o03#32 / CF3 HN 5 PCT/EP2007/005851
2-(2-(4-Fornyl -3-(trifluoro®@thyl)-1
H pyrazol - 1-yl ) acet am do) - N-net hyl -4
1H NMR (400N saCla): B] 160 6ph@ﬁ)e2545c(m &!ﬂ)a&ﬁaém( 3H3 3@P (d. 3H), 6.62
SZ@@%& ) was di ssolved in NMP (10 nlL) and
' e hydrochl oride (275 ng, 4.08 mmol) added,
foll owed by glacial acetic acid (0.5 nL). The
re | | _ i te
b) po?t& gﬁ%ggéeei#ﬁghmﬁetﬁylo{,é,gg dtl'%'lijrranﬁ{)—drgﬂénz%[ﬂﬁhfbphgﬁé-@
carboxanzdet oxybor ohydri de (691 ng, 3.26 mmol). The
reaction was stirred at RT overnight. The reaction
was quenched with water, and diluted with DCM (10 nlL)
aturat ed sodi um bi carbonate solution (10 nL). The
separated and the aqueous extracted with
0 mL.). The conbi ned organics were
Br entyated to a brown oil which was | oaded on to an
SCXi col urm and el uted with MeOH, then 2N NH3 in 15
MeOH. The fractions were nonitored by TLC (DCM 10 %
MeOH) and conbined to give a brown residue
In  parifistaitaron W@nRerashtehr BN apmP el u%ﬁ’t“”'!? ?ﬂﬂ“ng%y%ﬂi?
r S 0 -
tetrahﬁ%h b] %gﬁ‘? % ASdxaRfbe \DS’éJCl'ise@O iR MSJ:é W kE!’é’leho-4567

on standi ng
tetraByﬂrq@ent)]@Ezph)ene 3rgazbcn(3mqu\/;o+y|g|}i4the title) cggpgﬁﬁp@ asp yellow solid

( 2 roxyet hyl am no) met hyl ) - 3-(trifl th
© 672? qui ﬁﬁé}rgz_%g 1-yl)acet am do) - N-y )3 Horene

MS (|E§ﬂ)hyh/2433§ ¥, 7H{’et r ahydr obe
nzo[ bl t hi ophene-3-carboxamde H ON HF NNN ~ S
F- /J OF 'Y ~CH
c) 2-(2-(4-Formyl-3-(trifluoromethyt)-1H-pyrazol-1 -yl)acetamido)-N-methyl-4,5,6,7-

tetrahydrobenzo[b]thiophene-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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N25 HIn a sim|
et hanol am ne was
W(hy(dJB,(DG:hISDrI de to

ar manner to exanple 76d,
used in place of nethylam ne
yield the title compound (3 PgI/EB2000005851

mml 8 % . WD 2008/ 003452 BET/ EP2007/ 005851 71 MBS

m z 460

[M+ H +

ESI)
d) 2 (sz@myiraﬁ:? (bmﬁthﬂag@p}mthxﬂ)rqrﬁpﬁvvla@@meimg»r3%@&&65%30)
yl)acbé}brﬂﬁbf‘x l5- k7 5et§ah?dr&@ﬁfcﬁ%éﬂ%@zﬁéarboxamlde

hene- 3- caf boxam

\rNH g HO O 10

3-Tent-butyl -1 H pyrazol e- 4- car bal dehyde (150 ny,

0. 986 mmL
N- et hyl -

6 7-

, §2- (2-br onoacet am do) -

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 nyg,

0.894 mmol, 91 %.

MS (ESI): mz 403.6 [M+ H +.

Exanple 79 20 2-(2-(3- Tert-butyl-4-((methyla mi no)
2-(24&%%!(!)3—(tﬂﬂuoromethyl) 1H-pyrazol-1-yl)acetamido)-N-methyl-4,5,6,7-

azol

tetra BRI

AT e bt Bdelhg 0 ans Hinfowas dissqiugd in NMP

(10 HL) @né& nMdthyamiMeat Hmdr@éﬁldﬂﬂe((&% Ongy.0S thnpdl) adde@4%llmh)by glacial
acet\fl\clgqsq@fb?g%d.o Tﬁe Srgslulfhng mi re wa stlr(red aF {QII' foru’g Xun %efore portionwise
addih’orﬁ))bf md;]m]trladelmﬁbmﬁydﬂt)e mnggh@y:B .28 ntm6l).7 Thetreadtipd veds stirred
t hi ene- 3- car
a 1 TR AC BB e R pleroRhe piRe y R Dem (10 ml)
and Sgtéilradwd Egdlaﬁﬁlmbmté feyitionl €10 |5|2f7 Tiye pBagkAverssiepanated and the
added a 0 7 h..Th
aqudits SRIBRER MR Gk B PEECERErgm Bhed frainior diprh S8 entthed toa

browat éip@hiah w&d 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) : m/z 430 [M + HJ".

Example 77

2-(2-(4-((2-Hydroxyethylamino)methyl)-3-(triftuoromethyl)-1H-pyrazol-1-yh)acetamido)-N-

methyl-4.5.6,7-tetrahydrobenzolblthiophene-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

hydrochloride to yield the title compound (3 mg, 0.007 mmol, 8 %).
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30 reverse phase HPLC. The clean fractions were passed
down an SCX cartridge and el uted WO 2008/ 003452
wEensaeR8D7/ 005851 72 with 2M NH3 in MeOH. Vobet/EP®87/005851
were bl own down under a nitfbgen atnosphere to yield
the title product (33 ng, 0.079 nmmol, 32 %. M5 (ESI):
MS (RS 41/ 460[[M1+HF] +. 5 Exanple 80
N- ( 2- hydr oxyet hyl ) -2-(2-(4-((rethyl am no) methyl )-3-(tr
i fluoronethyl)-1 H pyrazol -
Exangpie d8et am do) - 4, 5, 6, 7-t et r ahydr obe
nzo[ bIthl or;hene 3-car boxam de 10 a)

A _ - yanoacet ate (10 g, 9.41
tetra dT8 z% dpRbh ec) noacel 8t ded

2- am noet hanol (5.40 g, 5.34 nL, 88 mmol ). The m xture
was refl uxed for -4 h before concentration in vacuo.
hg; mxture s ff)urlfled on a 100g Silica colum

AUt {th/0+10 % MeOH/ DCM Desired fractions were
c ectgd gmd\concentrated to yield the desired
H—@r oduct as's wn oil (10.2g, 79.7 mml, 90 %9. The

sanpl e was used directly in the next step w thout any
further purification. 20 b)
2- Cyano- 2- cycl ohexyl i dene- N- ( 2- hydr oxyet hyl ) acet am de

O l_D! 1,9 19 - ~! CN N H .
3-Teg-RefdribirazSlergerapRaka g ) 80 agr 488¢ ngaly, 2-4g bjomoacetamido)-
N- mémpltLé 5 6%%@!%@%3@@;&@ t(]t&m%ﬂege 3&altfbxarfideTi49038g,71 Aft®IMmol) and

acell C acl A
ot AR D & Q2 weremiad g & anggated for 3
h atl 6Dd t-gl q%gere@é@l E}a)s @dgﬂtldrféa petweuh avdteatnd EtOAccfOnganics were

unaer an- St ar cond] t1 ons e water was
comnes e pu(ien. BYFifTomAtostabRYuf Eo0hs EIOBHREHETSl dy T the te
prodD@t‘KéVe?whWé §@rd$3e@fr@r ©.89amhrnbl, OMiv%k)g bet ween

Et QAc/ Wat er he ,or gani c phase was col |l ected, dried

MS E&S): aUndeHeIMredl’t 0 a | ower vol une before addition of
smal |l 30 quantities of heptane. The gl ass was etched

until precipitation occurred and the solid
Example 79

2-(2-(3-Tert-butyl-4-((methylamino)methyl)-1H-pyrazol-1 -yDacetamido)-N-methyl-4,5.6,7-
tetrahydrobenzo[blthiophene-3-carboxamide

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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collected by filtration. The desired product was
isolated in 3 batches (4.2 g, 20.2 nmol, 56 %. The

W@ 200ploa349ms used directly in the next step Wi t POYEPANY005851
further purification. WO 2008/ 003452 PCT/ EP2007/ 005851

with ZMAM'?"mdjl Me@ii Mpéﬁtugéywmwpwn dowg, undes ey iRYLRTLBEISENgIFto vield
thetﬁlbg/ﬂfb%? n‘fg"”do@?gafﬁh% h{ OHO H2N S5
¥C| ohexyl i dene (2- hydroxyet hyl ) acet ani de

MS (ESDH7/z41814[M# Hivol ) was dissolved in EtOH (75 nil)

and sulfur (1.14 g, 35.5 nmmol) foll owed by

di et hylamne (2.60 g, 3.68 nL, 35.5 mmol) added. The
Example80re was heated to reflux for 30 nmin. The reaction

m xture was filtered while warm and the solid washed

vvlth EtC]—| The corrbl ned EtC]—| portions vvirel
vl A \-3-(triflgo 0

Iac@tagrﬁtl] -£8 '7dte(r§ rQben]z ﬂeﬁ@l@-car mide The sanple

out any further

purification.
r hydr oxyethyl )-4,5,6, 7-tetrah
a)Z%H&?QDEn(goW?@f&ﬁqéﬂgg%kf%ggcar boxam de 15 NOH OHp N
S Br

Ho\Zh/Am - N.€R2- hydr oxyet hyl )-4,5,6, 7-t et rahydr obenzo[ b] t
i opene~3-car boxam de (4.6 g, 19.14 nmmol) and DI PEA

(4.95 g, 6.33 'nL, 38.3 nmmwl) were dissolved in THE
(100 ni-) and the mxture purged with nitrogen and

To acéb%t%g d}‘rbtﬁm g)%néééé?a o201 BrPrRACRILY '88%91'6!)% éi@rg @108an) was

di'ssol ved i n

addedowemume&mpb@ 4ha. bré mLeﬁ%tmraﬁl) wJﬂnetrametyyasnLe@uxed for ~4 h
befon‘r%l;l (%ozlrEFrg’tPati\%h?n T/%&Jd HeCRld@de %va"s ;ElfrﬁlgHCJn 3 9b8§ 'Sillke column eluting

_ faint spot for bis-acylated material.
with Aril OathMePHREMg Qﬁﬁwq fraetfons e melieded Bne copseniratgdtogyield the

desirgd poo‘b%? %%’br&%r? ?Il MR3g, 798Amatiiiesh ANdrtddmdi®@Uas used directly in

t1nue urther 30 mn.” The" m xture was
the @Nbﬁ@hé’dhwaad&ﬂﬁh%ﬁuﬁﬁcaﬂﬁﬂer before renoval of THE
under reduced 25 pressure. The m xture was then

partitioned between Et OQAc/water and the organic |ayer
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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collected - additional DCM was added to aid

sol ubility. The aqueous layer was further washed with
wO@aNB/0G3sbi ned organi cs were _dried and concent PEI/BBR20DT005851

give a thick dark oil whicH3was purifed on silica

eluting with 20-60 % Et OAc/ hept ane. Desired fractions

were coll ected and concentrated to yield the desired

INED: ' . I ' - 1/
c) Z%ﬁg@ @ggql%ygg@g 5431/§g’70t\é’tr§®}dr65e(n%o[%§hl @r@g cg%'éggélde
was used directly in the next step wi thout any further
purjficatjon. e) 2-(2-(4-Fornyl-3-(trifluoronmethyl)-1
H p zol-1-yl)acet am do) - N- (2- hydroxyethyl)- 5
5 6 7-tetrahydrobenzo[ b] t hi ophene- 3-carboxam de O N

5,8, 7=tet r ahydr obenzo[ b] t hi ophene-3 10 car boxamni de

2-C a%o- =c lol‘?éxglﬁibonat éZ-H‘?oEr %}eﬁéﬁ)la}f@cgmildé %0(7%5 'T‘?)??ar}ﬂmol) was

otasstiumc 16. 11 mmol

dlssgwed m EtQfd (Gratth gnyl sulfyr (Iyhdag,03%5 mnael} Mp\u@hw é"e(thylerg%e (2.60
g, 3 ) I addRdd rﬁ&ﬁr&%&%@te\ﬁqé réfix'fb280 Ain. BfheGeaction
IZ m n

er which time the reaction mxture was
mlxtdrd waadlltwethlvlbtwm( aa@@hmyhd waghedawith EtPEd The eorgbiged EOH

| §s fal
R e N
19.195mioR 8oy s The isadiptsawes usa@dmct%lp dine ﬂyxto?rtem élﬁh@léo?ny further
pu”@gagcht The solid was succesfully triturated with a

ure of DCM ether to give a |ight beige solid which
was collected by filtration. The nother |iquor was
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carbolamidet | e product (1.76 g, 3.95 mmol, 49 %. 20 MS
(ESI) : mz 443.5 [M- H-. f)
N-(2- hydroxyethyl) 2-(2-(4- ((msthyl am no) net hyl )-3-(tr
i f1dhrem®thyl)-1 H pyrazol -
yiSxacet ani do) - 4, 5, 6, 7-tetrahydrobenzo[ b] t hi ophene- 3-ca
r,bo i FSCON ~J- HOHN NH S

N
o:g s
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



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-BLet-Phret-3-(trifilSroMeth zbPK§NadefdrRida)-RQ2HydFokly&th

) gzrﬁgrthrgm gs(i due of t%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) mp@tranivalo stiled 2t 60 °C for 25 min after which time the
7-tetr € hzQ

hydr oxyet hyl)-4,5, 6, ahydr o f. . .
reacrg%/rt mYHE _%Lu}‘eg\ﬁwyﬁ{qg&%}/ p_q{g.g%@n aq:ldlﬂﬁp wlth 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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2-(2-(4-Fornyl -3-(trifluoronmethyl)-1
wokggnesast - 1- yl ) acet am do) - N-éz- hydr oxyet hyl ) - BCBHEB2067/005851
tetrahydrobe nzo[ b]th| ophené 3-car boxam' de (30 ng,
thyl am ne (2M solution in TH

0. 22ﬁmeel> 3349%19!4)4 érﬂﬂ‘dél% sphution ptivgeg at RT deft 2mi- t1r~? "écPéW d20 mg)
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he m xture stirred
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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
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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 +

l, 29 %9. M5 (ESI) : mz
anplg 84
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
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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 H'?é azol - 1-yl ) acet am do) - N- ( 2- hydr oxyethyl)- 4 5 6
e rahydr obenzo[ bl t hi ophene- 3- car boxam de 20 HO O N
H H/ONS r-~O

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
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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-

% 0 7
bl L T, S Bt 75 . 14
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
vaculd-yisldexz @ White ybl)qaﬁmeﬁﬁ'ﬁ oymol, & B).7- tetrahydrobe
carboxam de 20 NHZ 00 FBC NN N S
MS @éﬁ[ E‘J/ g‘l‘;?g& il Uﬁr onet hyl )-1 H pyrazol e- 4-car bal dehyde
(260 ng, 1.585 mmol) and 2-(3-
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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chl or opr opanam do) - 4, 5, 6, 7-t et rahydr obenzol[ b] t hi ophene
wo Xosmodasxam de (454 ny, 1.585 mmol) were di sSeCTER200TI005851
THE (20 nlL). Potassiumtert/®utoxide (356 ny, 3.17
nmmol ) was added foll owed by potassiumi odide (10
charbo@l6(10ff0| 1.51 The1.A28onmel) i €3QuerL)s wasr adech engythe mixture

o B R TSN b g e
dicalgenisished veithdwates HRQMwnchMeiHhell whiatiies weesr ravemed, under reduced
presgt(.le tﬁ{oeﬁj\eaﬂ%ggg k%?dt%o\lv?ﬁ ESIﬁ Bﬂ g Pflﬁ@%ﬁelu bRaMBnate. The

["l'ow gum Puri |ca|on
crude horodect egs apdractei (withaE tHc. g'ae@rgamCdesr‘er@dnmn@H GG@ wasghed with

b"n‘?ﬂ(ﬁﬁégl%ei%{l#ﬁb &ﬁ%e%"gﬁ‘@ﬁullééng%%f%zwgﬁ%gf urified by

chroft@itdgraphy (DCM, 0-30% MeOH/DCM and 0-20% 7 N NH; in MeOH/DCM).
congerlichindif VAfEbY ?’e)laae;goé;\g/hig%&gﬁ)(%&n{gt 175! RGP AB IR ) - 1
MS &ESB): t/Z 4625MhwyHf"'obenzo[ b] t hi ophene- 3- car boxani de 0

HIN FBCNHHS 5/

4-Fornyl )-3-(trifluoromethyl)-1 H pyrazol -
Examg% r opanani do) - 4, 5, 6, 7-

tetrahmmémurhﬂmuc(mwhem Frboxamida mg, 0.121 mol) vas

added, followed by 10 acetic acid (0.7 ng, 0.012
mml). The reaction mxture was stirred at RT for 30
mn before addition of sodiumtriacetoxyborohydride

(102 nyg, o
3) stirred a?z é?'&over -a-ﬁimﬁqrrﬁ%%%ﬂ-lgwféﬁgflgaﬂ@éa@agao)4567
tetraipdrobbrzafigtidphene-3rtacbaxamide | t ered, then purified by
preparative reverse phase HPLC to gi ve the desired
product as the TFA salt. The sanple was passed through
an SCX col umhH, washed with 15 MeOH, then eluted with 2
Jive the desired product (6.4 ng,
M5 (ESI) : mz 430.5 [M+ H +.

Fac (4 | A .
l e 87N23
-(3-(4- ((3 FI uor oet hyl am no) nmet hyl )-3-(trifl uoronet hy
IC) 1 H pyrazol -1-yl)propanam do)- 4, 5, 6, 7-tetrahyd

robenzof blth iophene-3-carboxam de

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]".
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2-(3-(4-Fornyl)-3-(trifluoronethyl)-1
wok@gnasast - 1- yl ) propanam do) -4, 5, 6, 7 t et r ahydr BEEP2007/005851
nzo[ b] t hi ophene- 3- car boxam d8 (25 nmy, 0.06 nmmml) was
di ssolved in DCM DMVF (2:1, mL) . 2-Fl uoroet hyl am ne
b) (3.52-(Ad4- ((dylecbfwlam@p)m@tﬁs;l)-ac(t{éleloromﬂth\wpmsazabkw)erowamldO)—
[ acid (0.36 ng, 0.006
45 e B o™ T ea ai RT Tor 30
mn before addition of sodiumtriacetoxyborohydride
(51 ng, 0.242 mmol). The reaction mxture was stirred
at RT overnight. The DCM was renoved in vacuo and the
reaction 5%?\(‘ filtered, then purified by
raver

prepar at i phase HPLC to give the desired
F,C as th salt. The sanple was passed
t ALapigh an | , washed with MeOH, then eluted

NWth 2 M NHB i n”°MeOH to give the desired product (8.8
5 7 hg, 0.019 mmwl, 32 %. M5 (ESI) : nz 462.1 [M+ H +.
Exanpl e 88 10
2-(3-(4-((2-Hydroxyet hyl am no) met hyl ) -3-(trifluoroneth
2-(3 X& )Eo&ni/rk ﬁt\(ﬁuﬁa&bmleta&h))m ?%E@lm ﬁwropanamudo)-4 5,6,7-

t et rahydr obenzof  b] t hi ophene- 3- car boxanj de 0
tetrapNirpg@qqm]mlqghgneﬁ@ai@xamlde (50 mg 0.121 mmol) was dlssolved in DCM/

DMFf_iz(133(rﬁL)FMé?WJIAm%e((§MI|ﬁ e @rH?trh%ld 141 mmol) was added, followed by
razol - é%gro anam O -

10 acetpea%warraae upmﬁ|>opﬁa1éea§ﬂerarnwzst%éﬁﬁ~aé stizsd Ay, RH.fep 30 min
befomhaltla\@%f dodidAH Yr?éieidiymydrwgba rhg, 34813)mmog The reaction

2- Hydr oxyet hyl ami ne (1 nmo was a

mixtir| WasETask at RE QVREgh de(eonB§M ¥gs rem msi) ingAcyo &fithe reaction
mixtir8 Rk Q) tRbxX tddfifledVdy Srebara@fe dévdrde fpﬁéség@iljﬂcﬂ 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



20 before addition of sodiumtriacetoxyborohydride (51

ng, 0.242 mmol). The reaction mxture was stirred at
weasmexnt ght . The DCM was renoved in vacuo aneCT/BER2007/005851

reaction nixture filtered, 8®hen purified by

preparative reverse phase HPLC to give the desire
acid{p 38umg, 8906 HemP-AT B reactipp anixtig Was\sisred a8 Sl f?fh?%ﬂ‘g'h before

addlm%dw H%eto%@ﬁydﬂd@ 51 24t2r}ﬁ|“ho§| %@%éﬂétbh rAixtMre was

esired product
stirredhaf| RT gverglghb/()Thq@C(\/Egag remqn%gi ingacup a[rm ttpe H}aptlon mlxture filtered,

then?ﬂ?lgpéz gy ?)? %Q?]twl'eg%%g% r%\al?]e ,—g’LC tza grl\l/ef fh&oc;egggd product as the TFA

salt. Wb@samgle.wag/pgqaedgamghm)s % column, washed with Meg)H then eluted
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zo[ b] t hi ophene-3- carboxamide HNI1 o ONS 5 H
2- Ami no- N- et hyl -4, 5, 6, 7-t et r ahydr obe
Example[83] t hi ophene- 3- car boxam de (2.82 g, 13.41 nmmol)
was conpletely dissolved in THE (90 nL). Potassium
car bogate (2. 2|2 g, 16. 09 mml) was then adde%j and the _

4,5,61,9tétéhgélro%en%gl!Elﬁﬁoé%ne-@lcgrﬁoy |é was added and the
r 30 mn. THE was

renmoved in vacuo. Water was added and the reaction
m xture extracted jnto EtOAc (x 3). The conbined
Et OAc | ayers were shed with brine, dried over MgSO4i

filtereg and t SO emoved in vacuo.

Pufs atN flag mm chr omat ography- silica
gel yan  ution 'b_}nt -60 % Et QAc: hept ane gave the
desNr€d product (1 76 g, 5.87 15 mmol, 44 % . M5
) : mz 301.3 [M+ H+. Db)
HO 2. (3- (4-Formyl-3-(trifluoronmethyl)-1
H pyrazol - 1-yl ) propanam do) - N-net hyl -4, 5, 6, 7-

t et rahydr obe nzo[ b] t hi ophene- 3-car boxam de 20 O
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-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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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'etrahy robenzo b] t hi op hene 3- car boxam de
mmof) viEsghamafge @pgg@ﬁt\p@@tlfrﬁd MmmD,@Fclggoéropg Ifhlonde
@. o4'\§t1hsdeam 5.6 rrﬁﬁolmas QdQRBarEME rexvcn AdlLad stfrféH|aD\‘deor 30

acetlc acid (0. ng, 0.006 mmol ). The reacti
min. piHft wae repaevesk in vaelp. Watmwp%pd@qjj apdihg seaptign Q?JIHF'E‘? @ﬁracted

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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of sodiumtriacetoxyborohydride (51 ng, 0.242 mmol).

The reaction mxture was stirred at RT overnight. The
wmaBNeREST enmoved i n vacuo and the reaction m XeTr/BP2007/005851

filtered, then 20 purified B¢ preparative reverse

phase HPLC to give the desired. product as the TFA

overdég R0, fillgred gaﬁ%n%swt peraavad fivasuRyte Give desiredaregiet as a yellow
; ofy1en eluted with 2 MNH3 in MeOH to
s°"dv@$@% Zggns'ﬁ{rgggB /(F%duct (5.1 my, 0.012 mol, 20 %.
)(Eﬂ!lz 293rﬂVlz+Jrﬂ4 5 [M+ H+. 25 Exanple 90

2 (2-(4-(2-(Methyl am no)ethyl )-3-(trifluoronmethyl)-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] t hi ophe

n- 2-yl am no) - 2- oxoet hyl )-3- (trifluoromethyl) 1

H pyrazol - 4-yl ) et hyl nethane sul fonate WO 2008/ 003452
c) PCT/ Bppetbyl 005852 (3-88((methy@ninmeto!)-Ji(trifperamethgl)- 1H-pyrazol-1-

( [

R AT G DR S b

nzo[ b] t hi ophene- 3- car boxam de (Exanple 64, 480 ny,

1.153 mmol) was 5 dissolved in DCM (10 ni).

Triethylam ne (117 ng, 1.153 mmol) was added, followed

by net hanesul,‘;]’_onyl chloride (132 ng, 1.153 mmol ). The

reaction yure was stirred at RT for 3 h. Water was
adqlpd andQT he i on mixture extracted with DCM (x
FCay ™ wheAontll ndd | ayers were then washed with

H bpfTie, driq’ibl over MgSAi filtered and the solvent

/N renmoved in vacuo to yield the desired product (450 ny,
0.91 mol, 79 %9. 10 M5 (ESI) : mz 495.4 [M+ H +. b)
2-(2-(4-(2-(Methylam no)ethyl )-3-(trifluoronethyl)-1

2ol RU R I ASHAT SRt D pph o 5.7
tetrahydrobenzo[b]thiophene-3-carboxamide (25 mg, 0.058 mmol) was dissolved in DCM/
DMF (2:1, 3 mL). Methylamine (1.81 mg, 0.058 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 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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\ FsCOIl 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-(2'5(4-(2-Mtﬁw%ihbbéth)l)—fﬁ#ﬂﬁﬂﬂ&éﬁieﬂ{yﬁrﬁ-l-ﬁirrﬂzéliﬂylmetdﬁ\ido)-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
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F NFN N5 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-
To alwoRnieA & NaFdihag thipridin-4-dreihe QBQG:imgbemQGhMbt) him todlrenee(53nL) was

addegaé g%téfﬂéor?%%g wmégd%%%m”@## %R}F %) QB@SSI |5“ 'I;he reaction

muxtdreaﬁgl héfted t@(BSO(am\dtthIsStehﬁiémD&t wge nmnuatreurfed 8f lorbefore the
. e.re i on t ,

iR YR ARG o FOBT I aDYBEOP Ly e RLET IR TN 5t) was

removedMbytftratiohi Zhd(the Filtrale concatrateddtotdfynedédo(disd Jre destred product

asafr{BAf ?%";"/“0@3(39"@ k%@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-carboxamde F F ONH F NN

b) 3-(Trifluoromethyl)-1H-pyrazolo[4,3-c]pyridine

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
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-
tetrahydrobenzo[b}thiophene-3-carboxamide
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NOS N15 1n 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 fukd ||ru pl%cé\M 2R 2 Duaivbacetamido)-

dia in the absence of ro ubat e
45 GRSty BborAID BT oo P RO AP i hdhe R SRBRPL as a white
solud"(@ﬁemnﬁaﬁé‘ﬁﬂopﬁ?%)w th 200 pl of I|ow calciumsolution
pH 7.4, 160 MM Nad, 4.5 M KCl, 2 nM 15
MS iz 433dWM Mgt 2, 10 nM gl ucose) contai ni ng 0. 625 mM
of probenecid (inhibitor for the

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®
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ani on-exchange protein) to renove the dye. Then 200 pl
of | ow cal cium solution was added to each well. The
wo-b@gsomas: on added 50 pl of gl ut amat e +/ - testPCDRPBOTIANSS51
in high calciumsolution (3 mV Hepes, pH 7.4, 160 mvi
NaCl, 4.5 nMKC, 20 mM CaCl2, 1 nM Nq and
levelg| ustngs #)e calciat sensiive dyrl suRl asndut Yt figtggnige F\sti ('V‘O"BCU'ar
Dewg&n'é@{n gaign /%Qn P EX&1atbh O R pJ{hﬂ/eCRmu%%pﬂfr rhbddator, in the

I nvent | n ex positive tion of the

presenraseqfiatitamats, wil reE@SIo apdnfliesofiGa’l fsouginige ian mﬁﬂnﬁt\mﬂéh can be

mesdobiit i FSEAERL T Bl BEERG O i

sensglivaidire F81013 lerlt@fséatM\ycl ic derivative according to
formulal R 4 R2 SpllllI)R R6 formula I wherein
10 R1 is Ci-4al kyl or CN, said Cl-4al kyl bein
HEKdpuRbGatells wersgnaintainad i PMEM supplemgeted; Wlt!zmg % fetaclone I, 1%

non- ggse?]ﬁ%lké’rtnno gc‘%lélemél E?@’ bg 8{1 9}3}%@6% at 87 Gc/634eld9Y rwenty-four h

oRal y Su substi t uent
pnorste|tlee;aesjayf threnceds| wmmwassaobwh am;swlamgecded;’gnto Costar 96 well

clearttg)oqg)m%r Iﬂktgfatgg’ QﬁgﬁsﬁglcﬁB QoY pbEIEr ed unsat ur at ed

|cr con‘pPlsmgaN R3 is Hor
nmet hyl optlonally substltuted wi th hydroxy or 1-3

Cellsh\%l%qgg (]O&Iltl'ﬁg pﬁ\ﬁ)ﬁ&gnhcar 15I\WEM]Tﬁegg nﬁ ﬂ{er@os@né? th]gromycm and

nbere unsa c clicring
inculzateqhat 37°C¢H% POFor bee hydﬂ@rxydueﬂdqdlng @@Gelbrwmhm -once with

4
200 @2 @8\9 B Lﬁﬁ%Pl’u E@i‘&gﬁéﬁeesﬁpﬁﬁ %&%HM RlaCl, 4.5 mM KCI, 2 mM
CaClmhb‘eM mmmatheglwsehcmwmg@ezs 1157 obprpbﬁmmq/(mhlbltor for the
I

anloﬁ]%qmdféle&go%rgech?eg@gg %%eda%ogﬂggfl 'ﬁlcéffagf Fag}.ﬂ\ aidtion was
adde@3o8zach| wall. Rk Flexstatiogladdat 50! ulmﬁgﬂgampta Hnmt;ﬁompound in high
calcium solution (10 mM Hepes, pH 7.4, 160 mM NaCl, 4.5 mM KCI, 20 mM CaCl;, 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.
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substituted wth hydroxy, Cl-4 alkyloxy or 1-3
hal ogens; or R7 and R8 together with the N to which
wo bag/oads62 bonded form a 3-6 nmenbered sat ur at edPCT/EP2007/005851
heterocyclic ring; RO is H 8 Cl4alkyl optionally
substituted wth 1-3 groups sel ected from hydroxy,
Cl 6 al kyl oxy, NR12R13, CONR14R15 and Y, wherein Y is
a 5-6 nmenbered heteroaryl 25 conprising 1-2
heteroatons selected fromO, N and S, or wherein Y is
Clai@s_8cycl oal kyl optionally conprising 1-2 heteroatomc
noi eties selected fromO, S, SO2 and NRL16, y being
optionally substituted with 1-2 substituents sel ected
1. A hetenoCiclis alekivative @cea@elingrtd forCENR17R18; or R9 is
C3_8cycl oal kyl conprising a heteroatom c noi ety
selected fromO, S and NR16; WD 2008/ 003452
PCT/ EP2007/,905851N. 88 or and 0 togegher with the
N to whi ch/Rth /are\ on %ESF IﬁLS-6 gber ed
saturated heterpcyclic ring optiona onprising a
het er oat om ¢ noj sel ected from O and\NR1g; R10 is
H or nethyl %412 h theMproviso that vg 20 1 & net hyl
R10 nust be .4al kyl or 5 R10 and ROYogether with
the Nto which they are bonded forma 3-6 nenbered
saturated heterocyclic ring optionallyRonprising a
het eroat om c noi ety Sel%ﬁ"ﬁ% Ifrom O and NR16; R' is H
or methyl; R12 is H or -4al'kyl or R12 and R13
wheteirget her with the N to which they are bonded forma

1.5:6 .1 g ) i 3 )
w i S EEIEE, SESHELp L) SN L% 2o
R? if Copalkyl, G.aikylodXR1Er, CRERYI, said, CChlkghbding op@orayGubstituted with a

S@%ﬁ)&%ﬁl} géleg%g 3 d?ﬁ}%éﬁ%ﬁ%ﬁyﬁ%n . h*h"t &%Noé?tggpbvﬁﬁ R®forms a 5

nde m ered satur
thetrendeyed ursatimtpdagarbanyelid jngoaptipnallyi cognpaising a N.

a.h i G i : .
@ BT RN AP 13 PR SREG R Bomver i
REfotaislay$ tah chemtstediunsaturatedhmariproyelicsngt dpdibnaltyesonitising a N

R* isgf@gﬁ%;@@ﬁ@g{ %\(’89&ﬁmforrrs a 6 nenbered

Ic ting and R5 together with R6
R® afid) Rfrereainde permdeatie H, Msalkyl oaCaecycmaligtyrdRi togetber with @’ forms a 5
ar r ] | > b .
of%h e S AME) SopSoclR S S Yot SPhteroatomi
bty selected frmocOraidiRY o clai m 1, wherein Rl is CF3.
R’ and R?® are independently H, C,salkyl or Csscycloalkyl, said Cqsalkyl 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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25 3. The heterocyclic derivative according to claim1l
or claim2, wherein R2 is nethyl optionally
wewshouet ed with hydroxy or NR7R6 4. The het ePGLERI00T005851
derivative according to any8ne of clains 1-3, wherein
R2 together with R3 forns a 5 to 7 nenbered
onrFadnd &'® tbgetreb adhcthiecN rto rvgﬁichth&B arg enided dome ypchHBcmembered

LT BRIE B B B g e0ddn o
Qasd N1y defined meanings. 6. The heterocyclic

R1°OI r| vat hg(g\oln rR%:O\?I ﬁg%t Yvﬁ? nRO% rggt[hgf r%“'?ﬁu :['bg \A’Qlﬁ{/ledr
RfﬁmUuR&t%éggaz \bmymééT |/NI:E Iga; gngcm meyoaml btyndadnfmmsar@6amembered
SRR AT P Ol 2P OB S OB RG 4 b Breplommt et sglegted from

daﬁdeﬁ%reln mis 1. 8. A heterocyclic derivative

Rﬂ | ect eﬂ‘#r om
§ LSV £ 1 uor onet hyl - 4, 5, 6, 7- t et r ahydr o- i ndazol -
12 is\H pr @¢ ety amRﬁ@]ndR%to@eﬂwet @ith ey towhich they are bonded form a 5-6

benzogg] LR fégig ?t r%gc n%‘&’ Iolpﬁor?laﬁlyOlcomprising a heteroatomic moiety

s'élebﬁéd(f%rﬂ'o Blammm’é; hyI 4,5,6, 7-tetrahydro-indazol -1-y
R" s 1) (g[ﬁ?}/kt ﬂ%n%ﬁ goggr BBE{}:I{ ?a%}/ gh‘%%gether with the N to which they are
bbadéfﬁthMEESBLEf enethipared ceatirhield) hetsiodgglic ring optionally comprising a
2- 3-Tri f uor,o tet rahydr o-i ndazol -
rejatia Ppishi s 8o O atd GRG0
R™ bRﬁzaaéhidépemsml ||9§+ S-Caplkgkyl i c acid
yl am de; 10
R* nga'éiép?’}dm f1 uor omet hyl ) - 4, 5-di hydro-1 H- i ndazol e-1
mis dp4)acetam do -4,5,6,7- tet rahydr ot hi eno[ 2,
.. 3-C ran: 3- car boxani de; .
wit3o6 BEAERdD AP oty R ‘ool vl o fRITIRA & Bmisgpd pngturated
carHo)cy@h@:emnd and IRY] todethe O with tR?t foarhy dr 6-membered unsaturated carbocyclic

f{"lﬁh i ne- 3- car boxan de;
"”92 fret hyl )-3-(trifluoronethyl)-1
or ahbhféMﬁQlZeIJtlcélly adceptableasilt do soldats theréef. 15

t et rahydr obenzo[ b] t hi ophene- 3- car boxam de;
2-{2-[4-(1-Hydroxy-ethyl)-3-trifluoronethyl-pyrazol -1-
2. THe heaeretydiiarieringtivd abcdrdingtte charhyi dwberein R' is CFa.
benzo[ b] t hi ophene- 3- car boxam de;
2-[2-(3-tent-Butyl -4-di net hyl am nonet hyl - pyrazol - 1-yl)
3. 'Fmﬁéfjéhaﬂbli‘wheﬂve&vé abedelingatyy diam 1 or claim 2, wherein R? is methyl
.be enz L‘g%‘f‘t 3-car R@Zjﬂm de and 20
optignally s Vj“°2‘>’(°£ ( (et hyl ani no) met hyl )-3-(tr
i fluor orret hyI ) -1 H pyr azol
ydrobenz
4. ¥b%)%8 S5 %PBB@H’F 650 '”§a‘8h%{}yn%’?; %? 19 173, mherein R together
withsR forrs assabwahembbaﬁemfsatuﬁated\cmbbeyomcylog| c derivative
according to any one of clainms 1-8 for use in therapy.

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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25 10. A pharmaceutical conposition conprising a
het erocyclic derivative according to any one of
w@b@sne3432 8 i n adm xture with a pharmaceuti cal PGT/EP2007/005851
acceptable auxiliary. 11. US® of a heterocyclic
derivative according to any one of clains 1-8 for the
7. TB8 hetenadyalid dervatife acoweding tonanmyt orfecaf cidires t1r% athergin nois 1.
prevention of psychiatric di seases where an
enhancenent of synaptic responses nedi ated by AVPA
8. Arletaptytis dedvatiee seleeigd frodd

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



