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WO 2008/ 003452PCT/ EP2007/ 005851 1 PYRAZOLEALKANAM DE
SUBSTI TUTED THI OPHENES AS AMPA POTENTI ATORS The
present invention relates to heterocyclic
w@%okr&ﬁ%zves to pharmaceutical conpositi onspcr/Ep2007/005851
ri'sing these conpounds and to their use in
therapy in particular to their use for the 5
rranuf acture of a medi canent for the treatnent or
E&‘p&%tﬁﬂx&f P 6B Rk fingp i BASRES WRCAMPAAFOTENTIATORS
ancenent gfl synapti c responses nedi ated by AVPA
receptors is required. L- gI utamate i s the nost
Tre AR S P oL, I Bl A5 b ot
compfidirgytsesa cenng:runﬂs grathfo their useurnthehev dropartiaylar @fihqlouse for the
manufégtgﬂ.\' o' £ HreibHAcht %Q%gﬁqeﬁy&%rb%ﬂ&ngf b@@ﬁﬁnc diseases

cesses are | nbal ance hiatric
whewlﬂnbar‘@gw‘é pf nasdie @P%ﬂse%'éd'ﬁ‘ﬁ? by HMBH r%cgp’wer?f rgaited of
glutanate are nedi ated through two receptor famlies,
themeabotr [ rotein cou d r
L-glutamaie isoAR P8’ %fr\ 55# ALY AT %r""oérim’tg gor? ﬁgeﬁsthrger@ae Fs
centraTrmervousnsysﬁemp(QNS) edeglitamsteaplaysr 2 sigaificant rale frothe control of
cognr d{n@i;d 2% %&Sﬁrﬁérnn SHE ARsh ‘Bch@é@Q BREimbBIakoek iR B&Jchibiar

elonotrorc utamat e receptors

and "&FF@OQJ%QWN%’& The @ﬁﬁ%@a’ﬁﬁﬁ‘éf Sg@ggm?fﬁ afeh'@e%%‘? thraygh
two réEQ;I.rtS‘rQ‘%ﬂés gtnabsdt Qb@gitéirabomédf ﬁ'-chﬂ@reSanaﬂﬁ iaiceropic

(“93“‘6'9?‘3?:’% W”Fﬂgnfﬁcﬁ% t[fge sf%ﬂo 8?' 3%?99‘% f vaﬂ mr}(éﬁ%?ﬁcm
mediafithd>Ane( EastusyraptS rémpdnsex jo Sxtrreelwar - E49Iutarnate The ionotropic

giutarrhifo é@%pﬁér? a%r p%ﬁdg?tg%rge aur{?ﬁgnégt%l th% _bgg? 81; r)rgol_e%l.r_Ear and
pﬁam@aqlmw@rwps and g rﬂﬁfaﬁ‘éﬂw Byl mfer-‘r@s* agofpRes which were
originAi)RnkfRRE &fec%’“adﬁ@éi@ P SAMFFA lf-arnifo-3Chy oy s5-mleDgiya-
IS widely reco e%&"ﬁ‘ﬂ]%@' §b5een spagr\{m t(at AI\/P
'SOXa-’rOlso‘é‘iﬂ%‘Fs 368 NP Ve IR PaE ¢ U ¢ f%’PVV
carboifefig-Rdcbrogenyipyiioiidingn Tha imp@taGNS chAMPAN swwepionst ini iyaine
physrogwsy rgﬁgit recogrl s%%tdna'rltﬁésQJe@th alrétglhﬁ’/i %c@pt N ELdloYinef

rocesses sucC earnin nmenory
majoﬁWOOftfh$t§xeft$t9fI n@m@ it traysayissign ga & RYS é@gr%ﬂ %ﬁ"FrtS’HteotP

synapﬁ@l\]gaéﬁ:r'lyl PldyihgOf roléoﬁld VariSty bl%&toﬁiglcﬁl ﬂiwiuéa%tsﬂéiﬁaﬂfeamlmg
for a vari et

recepto
anc refRa i 50 LER 28 NP R L SPEE B g AN e o poSRe
allostehb zﬁtﬂurmrs o thi AMBAaecopid? o eaistyoy’ cinitaliridicaticas dncluding

schxzo@ﬂl%ﬁ g e&égr@:&rgno#d Aldiidrs isggpes (termed G uRl to 4),

protei ns of around 900 ani no aci ds.
The i ndi vi dual sub units consist of a large

AMPAeﬁéBép&ﬁ ebiburt ﬁrel\bﬁcs:ﬂéﬂ Moud@mbr\gena@ (tentletiamIaR 1 ol £ each

represaatﬂpg Pq%qgéggfj egg %p%semrg% acrc%z uﬁ'%]rndry:firgag 3% [rlr@f?gcoﬁy st of a
large eldnaedliniacisinmhisdapfain, lan estracefuiarrioatst kirring sigifgrisgiutanate

formeM?y Gonhi Me&:ﬁrﬁé&‘@{ af $' FRSrahem&Rtra A ot PRndEts offtics

J'(

,transmembrane regions, M1, M3 and M4 together with the re-entrant loop M2. This is

then followed by a long intraceliular C-terminal domain. All four AMPA receptor subunits
contain so-called flip’ and *flop’ splice variants which differ in alternate slicing of 38 amino
acid encoding exons (differing by less than 10 amino acids) in the S2 extracellutar
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 subuntt. The R
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then followed by a long intracellular Ctermnal

domai n. AII four AI\/PA receptor subunits contain

so-called "flip' and 'flop' splice variants which

differ in alternate slicing of 38 am no aci ﬁﬁﬁ%}lﬁoﬁgﬂ

WQ LR gosﬁf‘ ffering by less tRan 10 ami no aci In

S2 extracel lular 35 donmai n. Further het erogenel ty of. _
varidnh eumwpa lange @pemrionr efsiative GlyRsyuniteare peligved ecomprise. 1
chargétglrg b@%mfﬁ?hwmﬁgﬁd@a@t% E}@fﬂh&%ﬁiﬁye A 'ftfﬁ\?%hﬂl@‘éﬂﬁng site is

UR2 subuni t

loca@ccig/tm@%mW/oE@d@?//@b@é@nd\/@kﬁ&n\vﬁh thsi Srfon (expipiting an
acce@r&%ﬂrﬁ{h%rklr%ilcﬂé\‘trbé@egf#b%@déééh%aﬁlﬁn are believed to
conprise, IS aracterised by significantly reduced
cal ciumperneability. A further RRGediting site is

The kiﬂ@@se@ dbgeﬁsfﬁgai% éﬂﬂrﬂt‘a&n&fao&tﬁ%poﬁnﬂ Rehctitvehl GropRAies of the

G form exhi an ,a | er t h
AV f76ePEE 1 OBRB DRy MR L T Io0g, BR, SR jre esponse to
glutaeiafet ithe pfgocgteserwldessmmsaﬂoraadd dieactivitiat cam bar modulated by
ant unc

I t
AMP{\HE?QRE%RC]SB'FG tah@ DA S %SD JPJ H?’?e nﬂ&l@ﬁ thé Q&cmléirblndmg
site, @sftriﬂmtenee bgaxd mﬁ'ﬁhrtgo ogindé@ﬂceust med:apﬁdmggregthmal changes in

d L { t
e

conti_bn'm‘djeffcmsﬁb @!eyehbw dmgts ot sgeeifically tﬂr@ﬁuth@emomfé afgﬂewhich will
have' tﬂy]ag&ﬁ ot ':ﬁtthebiréﬁﬂnggt ofoarwﬂdQ J8kely SQQNSHSGP@% atadiated

t'i ona chan In the receptor associ at e
with viiminishest glstpmatedgio siapabings |Tthr?§%¢f:?'?ﬂ'f'°”wfé'-@& "Pk?fed memory

im pa‘rﬁ‘l@ﬁte A@’h@m’i‘é?’g piseiRd, PhkPEbSs Discdsy, Qie@ﬁésdbﬁ,gp?sybﬂiﬁﬁs cognltlve
specifically target these

rop
defortnessoRgiedp it | ESYSBPERT AR BRte; Pisdfine, e, g gefet
hypeya%EM@td(s&&erCNS di sorders associ ated with di m ni shed
gl utamatergic signalling. These conditions | ncl.ude
age-related nenory 15 inpairnment, Al zheiner's
A vaFibty esf Sstruchoedi llasses ob ciinpaasie, ard éqnpws syhink, a@gﬁcﬁ@?ﬁsmceptor

C -
o903 (b . 515 EAmBR2FRgl o HhacBey 2008 3 62,9 for areent
reviewypefactaxampse dherer deer then spailed \pepranife ufe,qrrmoands related to

, S pd?g&u Sy Wl ag02a80ANBAS-1085), th
amraﬁétgr% fg%r ZO‘A Icgtor?h(gs . ) the

Cur r.ent I ni
benzpthiadaecdssVys Sabes SO0, e PoPats slet GIaTt olget: 41,
2946%%9%@&794%;ar91tb%dpwsan&1aiﬂi@ gervatldseded Pz Dmalein et al., J Med.

conpounds rel a t 0, ani race see
Criot FRT AT RONer oo AUEA T plor il il wisciosed
in intbﬁﬁﬁéﬁdﬂ PatinBAppificatidiht VAD2005/060110 and VBO DBESO7(%6eviich detail

variof, ROGIEY e PERPY oA Do iyl AdAPaE iy A5G, Clieouncs
in eaclii ofthese diadded extibit Grginy d20Ees oimptem@gtm afgl%;j\MPA,fgpq@qr

cl ass of AMPA receptor nodul ators was disclosed in

I nternational Patent qupl i cati ons WD 2005/ 040110 and
SustaM@PANIBA0EONL® adtivasiondeewever.ia Alse R8serated Wit gpizyres and otner
proc&ﬁgﬁﬁh’t”éiée %ﬁe&@'(ﬁ&n&ﬁa WA ighy. @§1n9 theﬁﬁmnegs 2000, 9, 765-777).

at ors. ounds in ea SSES

Consemrslwtth%rfwﬁgs adged & TyRhes d’t'\g'grﬁ rereplonMSRLIAGE WRjEARave an
optm'fa@ C2phftion Idnst densfitiaAMASrdpeatrp effecta cdridv atwanted  neurotoxic

however, is also associated wth seizures and ot her
effeC’B"roconvul sant side effects (Yamada K A, Exp. Opin.

| nvest Drugs 2000, 9, 765-777). Consequently t here

remai ns a need for further AMPA receptor nodul ators

whi ch have an optimal separation between benefi ci al

therapeutic effects and unwanted neurotoxic effects.
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US 20041171603 Al di scl oses heterocyclic conmpounds

i ndicated to be protein kinase inhibitors useful for
the treatnment of nycobacterial infections. WO

2005/ 033102 di scl oses certain thi ophene based
conmpounds indicated to be useful for the treatnent of
di seases associated with AT%—ut|I|2|ng enzyne

(nhibitjon. 006/ 044826, .di scl ose
U3 ARBBH L% Al Bet e o aIc BORBILRISIRER tp bagroten Kinase
intalpitors wiseful dgretites refjoreat of mpenbecteudl infaxtioons Wl 20@5/033102
didcfseS H@%i‘r'ih 'ﬂ%p’ﬁ@ﬁé Héseﬁ%nfph@adsr |ﬁé1&éf§@¥o ;S uﬁtﬁ\f&ﬁﬁé #Eatment of

chi a ere an

dlS&ﬁﬁ%p%?s&cPEgp\%lﬁbAiSﬁ@%u}& %rgyw i WB&O? e&g%:ogf&@% discloses
furthey dhierhgne [based heterocydis sempounts et lap sni-dumes] agents. thione of
theseh plisticasore! tefatélapi Mboﬂﬂd@%@fuﬂlfﬂg tHeO triQtiaat r ! preventzon of
el Bstrshn ARLF elisuiarialel Vntiic oo e meniay Pempa
fe@?“&%ﬁw?wﬂm€14alkyloxy, or Cl_5acyl, said Cl_4alkyl

bei ng optionally substituted with a substituent

In ?% s‘ta'%]%;ge%t {he?ﬂs]c?gbre%la% tt{)(é{lh%t@‘ocigler es}\z%ﬁ@%{cﬁéﬁé Pg dp formuia |

carbocycllc ring optionally conprising a N R3is H

or methyl op g1y sulstituted i th hyiroxy or 1-3
hal ogens or R3 {0getfer wi th 5to 7
menber ed unsat ur car bocycffic ri tionally
conprising a R4/ s hydroxynetdyl, ROR19;

R6 and R6 areRf'ndependéntly H, c1 or
C3_8cycl oal kyl or Rs together with R6 forns a 5 or 6
menber ed unsaturated carbocyclic ring gptionally
conprising a heteroatom c noiety selected fromO and
NR'; R7 and R8 are indefrsmd@dtly H Cl_6alkyl or
whereicycl oal kyl , said C _sal kyl being opti onal 'y

R’ ?s talk&luér%fh \@Ea{?rb %I%&Z; %ﬁg g?ﬁnaﬂb %M@sﬁ%%%ao |F\r|1 % hmhoige?]s
R? ﬂ%@wa&?yb Ty alIEQKYF BF Fn-ACH- @"?ré’rrb@'ﬁyéae@ﬁloﬂ(ﬂta@ﬂ substituted with a

het sustijtehi celedtad froROOHS O, alkyl6ty AABINRIR® opRZangdther with R®

s ub
g:‘r}n% ﬁegxy, ﬂ&%s@géﬂ%%%&%%%%g&g ﬂb& %%AMFK{ Qﬁﬁfpnsmg aN,
Mg apticna %t&stbtamw'@dwﬁfw%a 31hajogene oF Batosieiher with
SeI af:fc&nhsfar&m OmeiNbered uSsataratevheareoayclit rirg) dpBonally comprising a
acygl oal kyl 4 optionally conprising 1-2 heteroatomc

noi et i es d fr S, SO2 and NR16, Y being
R’ MWWWF&VL%’@?WGP ith 1-2 substituents sel ected
R®andRY et inddpeptentGHR GH..alilyl oCIdR MyeRaBy! azrrRsFthetlser with R® forms a

3 §Cﬁ9|@aalnl§bhber‘é9mﬁéa°tbr‘é%da daﬁao% et ﬁ Copfidhsiyy Comprising 2
selﬁcted fromO Rl t oget her

CEPEtqIE Bofgy %eﬂeclkﬁje f°“a e ed for ma 5-6
R’ pegrB2 eradindenandentlycH, H‘etselkﬂcyé}mwciqaﬂsgl eptiComalky! peing optionally

CN O NP sTURG vﬁtm%ﬁfxgat&fﬂl@ldiglo@t‘l}e I&%gﬁﬁ&e& Fi?raﬂmF@ tjther with

o eV el pEioNie s S BndsRtec aul B IR B ;-
R® & thort fﬁeaf{wlt @Otwnalb/hswbﬁ%tyteﬁr\wtfbém@@uwoﬁﬁlﬁﬁefsfr@m hydroxy, Cis
menhirylexy, daR' IRt CONRERET @ey¥| whereinny i©atd-6mdrhbered heteroaryl
Congcwﬁdsﬂ% RoNGLEN AR GedRY Hoth 1880 O Y is ¢,

scycloalkyl



R11 is 1-1 or nethyl; R12 is Hor 01_4alkyl or R12

and R13 together vvlth the N to which they are bonded
forma 5-6 nenbered saturated heterocyclic ring
optionally conprising a heteroatom c noiety sel ected
fromO, S and NR19; R13 is H, Cldal kyl, CO2R2 or

SO02R2 or R13 and R12 togethgr with the N to which
tckb%xné}l&%o%ﬂéiﬁ& foH B rBatamb ﬂ&&té%rs%fécfe@tfwn?beﬁ SO, and NR™, Y

het erocCyclic ring optionally nprisin
H@"&@&*PB@HV@UH%?F@??Wﬁ@ﬂe?c%@’é“tﬂ?fﬁms@'ec’f érﬁm Ralky!, Ril4CH and
_CHNRt*r'are i ndependently H or O _aal kyl; n20 K |s
Cl Agalkland mis 1-4 with the prowsothat when R1 1.
[ %“'_PCF-%CS {RyCleqligd EPEPISHIG hheteropiorHsMaiely salgARe fen O S and NR

Ut SRt zthﬁR@do@éﬂﬁé}QﬁWﬂth\I kd Wﬁicﬁlﬂ@ay%etﬂbﬁﬁéth RIrmv 515 rﬁémbered
forns ered- unsaturated. car

e BETHRE T8 R RABB T Hgroatastp Mol slagied from
aD as®NRé#t e thereof. In a second aspect the

R‘g‘gﬁ-glgf@g{ elr\%iﬁit L eovis vl DELEROIGLh O A LCalkyior
R 20 R fopether witketthey N- b, hioh Thaéyeanealhyrdied-fomd az96- rhembered
'%Mrétgﬁ ﬁgtqo%g&h@(?lng %Pgm%ﬂg F%rﬁé/nsﬂ{byéj ﬁ%?r%ggc)%g lnotetyp ge ecr’geed from
ZA2nrq BRﬁl fl uor onet hyl 4,5, 6, 7-tetrahydro-i ndazol -1

R™ élg 0%%¥l am no]-4,5,6,7-tetrahydrobenzo[ b] t hi ophene

carboxylic acid
' - ot Gaspderlipf B yand iR hiogetherwihatfiedeto whiptp theg-ate bérided form a

@é%ﬁﬂiﬁf&? ASaﬁlrg]eZ ﬁe?érﬁé,@}{grrﬁllgaﬁﬂ%ﬁglll J:omﬂ)s]l?gma heteroatomic

-yl)-acetyl am noJ - enzo ophene

J@'%FH@%W frem&2i Yan MR °di n- 3-y| ami de;  4a
R2s(Hd Jalk Ird)é)iﬂméloﬂi@}ﬂ*ﬂ’br) R%ard Fk“zhb!&’tl%rlﬂﬁh' tREIRZO Wﬁlcﬂrﬂi/ey are

acet am

tbeﬁ?%fﬁdmo% ﬁr%ﬁaﬂr@ege%]sﬂwaéﬁﬁﬂ hetermcyelicaingieptionally compnsnng a

zle{ezoe(tdneltxﬂwé@ayaaa@trbmb 3 arfd rﬁlﬂwor onet hyl - pKr azgl
R1y1%gr%g%§?é?§%\n 2;1) yﬁor o! 4alkyt et ral ydr obenzo[ b] t hi ophene-
R*2is(C2 41Kyl lyidlr oxyrret hyl)-3-(trifluoronethyl)-1H pyrazol
m 11{_%/1) acetam do)-4,5, 6, 7-
M e ahydr obenzo[ b] t hi ophene- 3- car boxam de; 24244-(1
withHper preyise tthatl \)Jhéh tR'i 6| QBy; drretdygthep withz 8F -famysl 4- Blaeénibered

un]sﬁgﬂa%%) caéllbo%yéi’c rin eér{daﬂiby 85&9&%% R} %Hng %hg rrheem?be?eé}ﬂr Lkl)n%)éﬁ.l‘rated
ca@o[:@h@ 8rg, " tcaBuat & CONilaret hyl ami nonet hyl - pyr azol - 1-y1
nzo[ b] t hi ophene- 3-
or 2 gﬂ%oxam ?aﬂ%c&épébl@ 'shh BP&JI@J?J g{e%?
N- ( 2- hydr oxyet hyl ) - 2- (2- (4- (( et hyl am no) met hyl ) - 3-(t
in4 %éédﬁg ra@ﬁ@c‘t Mg )ilsélbgd?é{ Fed484 fols heterocyclic deriv tlve s?]ected from:
tacetam do)-4,5,6, 7/-tetrahydrobenzo| 'j ene- 3-C
2*[5—,(%35¢fgwquethyi-4 5,6, 7-tetrahydro-indazol-1-yl)- acetyiamlno] 4, 5 6,7-tetrahydro-
benzo[blthiophene-3-carboxylic acid (3-hydroxy-propyl)-amide;
2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydro-indazol-1 -yl)-acetylamino]—4,5,6,7—tet_rahyd ro-
benzo[b]thiophene¥3¥carboxylic acid (2-methanesulfonylamino—ethyi)-amide'
2-[2-(3-Trifluoromethyl-4,5,8, 7-tetrahydro-indazol-1- yl)—acetylammo] 4,5,6,7-tetrahydro-

benzo[b]thiophene-3-carboxylic acid azetidin-3-ylamide;



or a pharmaceutically acceptable salt or solvate
thereof. In a third aspect, the disclosure relates to
a heterocyclic derivative as defined above for use in
therapy. In a fourth aspect, the disclosure relates

to a pharnmaceutical conposition conprising a _
het erocyclic deri vat ive as 4eefined above in adm xture
' r r In a
Z?%@?Hﬁgﬁggg the ﬁhé%g@ﬁ@%Brgfgfc%E%{ %éyﬁée of a
tetatydrothisrol2. @-CHJeranvfat:airb@(mdedefl ned above for the

= BRI Ry TR AT L0006 gL R S8 teratycr
m@ﬁﬁéﬁt@ﬂ@hﬂﬁéﬁﬂgyﬁmﬁbbc responses medi ated by AMPA
{]erg}gﬁl%&ﬁmetﬁylf§‘iﬁ‘|ﬂﬁ&gme’fﬁpﬁﬂ—l AL gi)ﬂelféﬁlndo ?(H%ed

branch e or unbranched a
fe*@ﬂ*dﬁrﬂbﬁw{w@@h@’%&%@ﬁxﬁﬂ'éﬁs Exanpl es of such

2-QUAYPRBydoRy- %&I@BLtnﬂL%?Wéthﬂlﬁﬁbﬁbpp%gacétﬁéﬁtlnﬁpx S@Jit—béltrahydro—
and neopent imlarly the'term 4 al kyl, ‘as used
bepgrldlthioPheperPeata@midenr anched or unbranched al kyl

2-[QH(84ex- Batylmluw;btwlatﬁh&aethﬁt@mol THR-ab&tylairiRdY, 5,8, 7-tetrahydro-
b %ﬁtﬁw&ﬁé as used represents a br anched or
el Bééf@fqoéa'ﬁl )ﬂ” gr oup having 3-8 carbon
N-@leﬂﬁoxy&ﬁﬂ?ml(w{ﬁneﬁwmt X lI@rf)ﬁfﬂﬁl)aﬁ(frifw%hwﬁy@pw-pyrazol—1-
C open n - C exyl . . ,
A TR T L L
or alpkyinmacgtically accedtablersaitor solegie éwenifs a branched or
unbranched al kyl oxy group having 1-6 carbon atons.
Exanpl es of such groups are nethoxy, ethoxy,
In adlopt agpetiothe disuibsuer telaeytobubstéroryclic Senvdtiae by defired above for

al kyl oxy, as used herein, represents a
us%?gﬁ%ﬁé@ or unbranched al kyl oxy group having 1-4

carbon ‘atons. 5 The term Ca. 6 cycl oal kyl oxy, as used

In Q%lﬁtﬂ"as B@tpfk%scﬁﬂ'fl@sd"e @éﬁ%fﬁ%j BR&nﬂé@Q&t%ﬁF%o@FSﬁ GTprlsmg a

rou avin car bon at ons
he@mclg:rcéub@;vgﬁé d@{u@q 9W qg@xtu@@tl’b@glﬁﬂrmag%jtlc@mﬁcceptable
augnen?t hyl cycl opentyloxy. Simlarly, the termC4_6
oal kyl oxy represents a branched or unbranched
cycllc al kyl oxy group having 4-6 carbon atons. 10 The

In b @ftiaSpech tRE Misclodfe US8@s ltceﬂel Use dT@ﬂfe@éiSchﬁc a&Yivatd as defined

ab%ée%ggwder%q%%tu% g{‘n %%V?jl%émgm)éor tge] regtfp&rr]\a\g/rleorgve]htfgn of psychiatric
disbysbsagraird an efdrebmayoflagndptia Redpetsesinédiaiee b AMPA receptors is
satﬁlitr ated or unsaturated. Exanples of such groups

et -ude for nyl, acetyl, propanoyl, propenoyl and
pi'val oyl . Al so incl uded wi t hi n the definition of 01-

gl et fisgt RoeRc <Pl Bielh e s hed afkh orove
havieg it-&smrion adorhs. uEKamldes ohdushigneips eremetiyl, ethyl, dabpropyl, tertiary

We%gelfﬁ I § ntn %rl tﬁEetrgﬁtg :‘C’ﬁ%aiﬂﬂ]\%gge?it r%%.ﬁ%?;%%&é b%ranched

or wmg@tdtetl awltgﬁowanvm ‘b earbge piopsnt enyl ene,
cycl ohexenyl ene, phenyl ene and pyri di nyl ene

The term C;5 cycloalkyl, as used herein, represents a brant:hed or unbranched cyclic
alkyl group having 3-8 carbon atoms. Examples of such groups are cyclopropyl,

cyclopentyl and 2-methyleyclohexyi.
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Exanpl es of 6 to 8 nenbered unsaturated carbocyclic
rings optionally conprising a heteroatom c noiety
selected fromO and NR11 fornmed by R5 together with
R6 i ncl ude 25 cycl ohexenyl ene and A
WO 2RE%PE- 1, 2, 5, 6- t et rahydr gpyri di nyl ene. Exlfnacr:gpﬂlglzazé,)07001‘05851
3 to 5 nenbered saturated heterocyclic rings forned
The BimfE, AR, bOUSL orch, rbprébunts attrangbed (o unhiapthachalyyloxy
are bonded i nclude aze |d|[‘r}]e ac?dsdgw r?h;')sd'apéa'mémoxy ethoxy
grougshavipe e $-BofarBon (algMae nHEFBRYH & eroaré conprising 1 -
isoprBbylaxyNSHiE iy ButFiekye C tStdildry otive OtermN Gincalglaxic padised herein,
uranyl thenyd L 359tk B0 R BrooReiR o
repregenteg t P T ¥AraRlgs AR S "R erbat om ¢ noi ety
selected fromO, S, SO2 and NR16, wherein R16 has the
reviously defined neanlng, ol & KHafdHed g Ythbranched cyclic
The%}?’f‘l%lalcﬂ:r’ ' ,?oxg’sa?oluperi dlgiﬁyﬁepggr\?gmﬁono i peeri dinyl . VO
alky RGORHED BAGES BETEAEDA0 BIDIG0 SOSMABEMFUER GFUPS 357 CYrlopropyloxy,
menber ed sat,L !W-CI | Simithdy0 Sthe pterdnal, | eycloatkyloxy
cyclogg%lprﬁiaﬁél gqﬁ%g@%aaﬁeﬁnﬁ c noi ety srleiflg&{gt.ed frcgjm 0 az(-g\ndS
reprelBiS A branched obyntrenched crali alkylpay ARHP RRYIRY P YL
to which they are bonded include pyrrolidine,
pi peridine and piperazine. 5 Simlarly exanpl f .
The tarmeCmeile £8 diSA herelR. SGPITEE P @E‘ﬁcly\a r°¥? rﬁfég@p %%{i EF?/OXYI'C
e e R e o Be st T OB oo o
: \ includ
branghed; ygRiRNERATRRITEAEASY UPSE Yo )?Jn"n':#me_f sUCh groups IEHCE
formﬂy&jeg):[Jﬁb%lepbmléhwi mad pivalopii fésceintinded within theglghnition of C..
errrbo |rre§t .R1 | S 150 rogﬁ%l idgﬁﬁ%hé'ﬁiymgﬂﬁwb CN or
s acy} aE EfQupF GREYefrom i CEReT enbodi ment RL is

trifluoronmethyl. In another enbodi ment R2 is nethyl

”"-I'he %%t? iﬁgl?ﬁ% ésgxllégg h%ltelﬂ ?gpﬁgeﬁg& MisHrR Yehidanbabrisinine oy icdline.

_ and ve the previously defined
““nmeanings. In a further enbodi mrent R2 i s hydroxynet hyl

Exanﬁét?%%ﬁ% RBmerBeldd andairhiBe 'cafibpsic mags opfiortatig ebiprising a N

| oh | Loh | |
forme# iy logeiher Wl P ONIRSABPRENEIEIE. PBARRRETE, FEhyiene and

pyﬁd\ﬁ?@?e’n@i.n RO and am have the previously defined 20
ani ngs- I n another enbodinent R6 and R6 are -
i ndependently H or Caalkyl. In a further enbodi nent
Exarffflefiofl R 8 Beinbeue nnatirhipd Harpasyelig rings ertiopally semeising a
further enbodj nent tler Aintdy IRP RP QsdBiRer WithORO Include
heterpaiamif, Mk Yu"ﬁ? e&r%&@dﬁsg&g‘rﬂb’@gycm r@ﬁg op%gitonal ly 25
cyclahergnyienernd dAmethyh-h 2 fiotetrabydsoRySdinien® R7 and RS
arei ndependently H, Cmal kyl or C3_6cycl oal kyl .
Examples of 3 to 5 membered saturated heterocyclic rings formed by R” and R® together

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

Examples of 50r6 memﬁered heteroaryl comprising 1 or 2 heteroatoms selected from O,

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

Exampies of Cg scycloalkyl comprising a heteroatomic moiety selected from O, S, SO, and
NR™ wherein R has the previously defined meaning, inciude azefidinyl, pyrrolidinyl,

1

piperidiny! and homopiperidinyl.
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I n anot her enbodinent RO is H or Cral kyl optionally
substituted with hydroxy, Cl4al kyloxy 30 or NR12R13,
wherein R12 and R13 have the previously defined

meani ngs. In a further enbodi ment RO is Cngldempron7o0ssst
WQ)’;Q?’W??&?I y substituted wité Y, wherein Y is

C4, 5cycl oal kyl conprising 1-2 heteroatomic noieties .
Exarpfdsest 8dod BoRbMAbaRd SiRIGtedwhetemicycliRIrthgh aeptionally comprising a

"%’?éevl ously define ni 15 W by R® and R™ together with the
hetefQ%@l%B‘&éﬁﬁ@ﬁe@Fgﬂgﬁﬁﬁ‘gggl i dé’r{qt her e,nbo%l,i ment
nitrod@h o Whichltiy ar@bbnded inoludemytrotidine pisstdineand pigegzine.
eterocyclic derivative selected from
212-(3-Trifluoronethyl-4,5,6,7-tetrahydroi ndazo} - 1-n¥1. .
Simitirye&@npleansf Bair 64mbmbered tseturaiey hetgrocyglic rings optionally comiprising
2 et o PHENG o &) BRIMRI*CroRiddloy R'™ and R together with the
nitrog&h2e (WBicH thely ne bomdedrigclude, pyrmglidio. Sipedipy AR RREPEYS1- y1
)-acetyl am nol-4,5, 6, 7-tetrahydrobenzo[ bi t hi ophene- 3-

boxyl i id (2-meth foryl.am no- et hyl) - ami.de:

i ond pEboGRTER R s iooTreyhyervary 5, EN ST RRTH s e

embéd'irﬁ%rﬁﬁ”isatﬁhm&amém?b. 6, 7- t et r ahydr obenzo[ b] t hi ophene- 3-
car

oxyli1c acid azetidin-3-ylamde; 10
2-(2-(3-(trifluoronethyl)-4,5-di hydroi ndazOl e-1-ypace
In ar;?m’ gﬂbét%mént@g?s ﬁﬂﬂ‘gﬁdﬁmﬁhﬂmwﬂm{l@d @ith hydroxy, Cs.alkyloxy of
c| pyran- 3- car Qoxani de; . inas. In a further
NRRY] mgrmind ApR R e aY oS TS mERngS DA TER 1.y
embddifER IR iR dreXymdttt 6, GHINR'RAhydr obenzopl t hi ophene- 3-¢
ar boxam de; : :
2-(2-(4-hydroxymethyl)-3-(trifluorometh ra20l - 1- vl
ina f);ﬁé@te%l‘dodé)enﬂl? 1@,em¥er %ygh Rg forma cyclohexeny%ﬁg ¥Jr cyc?oheptethene
. tetrahydrobenzo[ b]thi ophene- 3-c, ar boxam de;
NG-5_ (244- (1- Hydr oxy- et hyl ) -3-trifluaronet hyl pyrazol - 1-y
a-acetyl am no)-4,5, 6, 7-t et rahydr obenzo[ b] t hi ophene- 3-

In ar%%P%@B?&i?rt@ntaB@?s i:O4N%9_R‘°', r\/ri;teil’ein R® and ?1; hrtve the prTvioluslylc;eﬂned
-(3-tett-Butyl-4-dinethyl am nonet hyl pyrazol -1-y1) -
meariogs-y| anmi no] - 4, 5, 6, 7- t et r ahydr obenzo[ b] t hi ophene- 3- ca
r boxam de 20

N- ( 2- hydr, 1) =2- (2- (A4- : 3 (t
In ar}oitl'gqr 8 e&%{éﬁf}ﬁ :Xrﬁ_ﬁ p’g‘f?(’ é%:!&%_eééémy Iy 71, A1) R Aidkther . ( N
embb @R RIErd® -afe Tdépandently Hhimetrwbeneiof bincuBReETR sinert
togetrhgp\)t(v%\nhg%rm a 5. 6 or 7 membered unsaturated carbocyclic ring optionally

comprising an O.
In another embodiment R’ and R® are independently H, Csalkyl or Cascycloalkyl.

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

previously defined meaning.

- 10 .
in another embodiment R™® is H or Cyalkyl. In a further embediment R™ is H or methyl.
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or a pharmaceutically acceptable salt or solvate
t hereof. The heterocyclic derivatives of the present
i nvention are prepared by nmethods well known 25 in
the "art of organic chem stry. See, for ex |
WORNBPU4I2Advanced Organic Chem stry' 4th Edia{@% ?20676%%851

Wley and Sons. During synthetic sequences it may be

In én%ﬁ\%?gz%ﬁééim@&q’é‘@fs esinemll.e to protect sensitive or
reactive groups on any of the nol ecul es concerned.
This is achieved by nmeans of conventional protecting

in ar%fr%\" Eﬂr%bc\:/@?‘utﬁé‘t i@% rhtg{égi@icﬁiiﬁéﬁ%theg;egegea d IGr eene and
2-[2—@ﬁr‘rftyeroemtnw-aé;6&tﬂ#ﬁ%ﬁ)i&&%@‘ e T L
benzerb%ﬁsiﬁén\étes-@érwc acie (S}Fydrmyairbyyl)lﬂamid&:ed at a

convenl en unse n age. | .
O T e e T o LR 1

benzefbithisphaierisaboxylic atitl §2-(ricthamesulforyiarmiporetiy)) sveide: as

22 Gt ehaor Joblep B el oo erahyre

benzopithisplienecscabatyliaacid 8yetidine3-pasid® ed as shown in
stk LR it LY 86 Mtrydrothiend]2,3-
2‘(2%9@%@'%" u%@né%/kﬁghw%g%%g@g gyf) gtr:n&g'gfragonat e i nr Frdifiond
clpyrinSetianetxhyideor mani de- (DVF) provides the acetate
2—[2-Ede-éth%§ﬁlin\5ﬁeﬁ1§p-3~trﬁ¥59%ﬁ%ﬂ%ﬂﬁyrﬁﬁﬁ%@ac&?lam]-ﬂﬁmﬂ—}dﬁawdro—
roup wth acid, for exanple, using trifluoroacetic

benzgfbittiopranay3-garbeamide:t he acid 5 derivative (3).

(- @R nslfpyizoviey(adgtamidol-42418,7-

22 g)nhﬁgé)ﬁﬁggﬁgr?é&deri vat Wgy?z) ugi ng, for exanple,
tetralpydrabenzell E’H%PPP%”%Q’T%'- N, N, N N -tetranet hyl uroni
2-{2- P ey R lyLeaypRh ompbetethyhiiip!-1-yil-atatylpmiso A SES bietrghydro-

or[%%ni C baie %ugh .as_di i sopropyl et hYl am ne (DI EA)
_benzglbaOPRENE-SHABF A B *Renoval of the t-butyl ester
2-[2-yi-feht-Batyl-aaditiethylamirmsnelmApysazoHEIY ) peetviemiith R {-tetrahydro-

t 1 t \ asul ti . b [ id 10
penzpiFBpRE e e PRBEE ' "2t ne ronet her i th. a
N-(2tydipkyetiyyx 2 @i meihyiamine) mathy))Srit H@OE'PE%‘H%PY&?Z"E#
y|)acg{e§9-?&58)t&_,§?§,§- e@wﬁr&énﬂ[ﬁ&i@h@%@%r&hﬁmﬂm de

vative (7). Finally deprotection of the Boc group

A y P
~ or a pharmapeitisallyRCseRiAbIE S PISAYA REra0l o5 the al kyl ami de

25

30

35

(8). Pyrazole derivatives (1) and am not hi ophene

derivatjives (4), e obtained.fr el '
The bgerague damalies oflof s P AR fPRETED B iphods el known
in thEDEitf dfcaighmib Schafnistit ereeyrfer 2Ramplec ddbaseh. knddranced Organic

erso Ii |1 i Dy r Fo Beticds it may be
Cho Rl EaHon e, Bl or Sonsl P DR EpiRetc®Sequonces it may
necebdary andopdesrabledo protedi sensiliugari seadtivingieups on agypf the molecuies

conc%gc})\%?{ Rr42 %%vgg %89%4?\@%%@n%ﬂay b"éi/éﬁlﬁ@gﬂiuﬁé, &uch as those
cl'oheXanone and Sulfur in the presence .of an. Svnthesis' 2"
desogberhini EWh Greensuan BES M WYUity BrefsrllveyfProups i Organic Synthe

Editibh, TRhR YARR MRASdrae1991. The protective groups are optionally removed at a

convenient subsequent stage using methods weli known in the art.

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

as outlined in Schemes 1-6 below.
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Schene 2. 5(4) An alternative construction of the

i ndazol e am de systemis delineated in Schene 3.

Tr eat ant of the am not hi ophene derivative (9) with a

sui tabl e acid halide in, for exanple, DCM aieiplod7/a6sss1
WOR0RMSE of tri et hyl ani ne,§provi des the hal ogenat ed

am de derl vatives (10). Further reaction of am des

Hete&gé}éncvnénbat@eaxuai ak ¢8)dne pmaredes(myvn iim Schemg e siligation of
base, such

g, Gt s B3 SRS ) 7 BIAI Qonditlc in
dlme{h}@rrdaﬁa iR (@) qbt-@ﬁba‘sdh@ hoedate lden\ahvej@) a&élaftqqs'e'('tlfsv‘ova' of the

t—butxl?e,gr%{%{gv\é;)aaig} gﬁ;%i%nme ugﬂ'na)tnﬂdﬁ?‘éeﬁgtic 598 (?Fﬂ tfvides the acid

acetic acid in
derivhtive (GjLSDcJupNngexfmIaﬂ améld;nvatmj l(,@tw@narbpm(ngﬁyoqu@pﬁ glen\(aglye (4)

sodi I Of l-&fWﬁrSVitét%n@eth nium
using 14n;%r15 08/ dcgg’y g‘;zdﬁ’%ﬁrﬁdé%z%%w 05851 o

hexaﬂimmﬂmwh@@ (i‘ﬂATlH)e iny ghe ( pasnesr £fal@o cB'ga’B‘F eglﬁ? LU @S
dusog,ro?)kl'?c’tfﬂ %E‘rgo@eﬂaﬁ é\?é?th% agg{:l)%l’é gtzl?)él?i;bv(@f of the tbutyl ester \fwth a-n
acid suchmaacEtaer dil %ﬁ'ﬁeﬂ‘ée"(t 1éfﬂ'gerﬁsqf r{é G[e%lgt 23 carboxylic acid
mtenﬂémgf%ﬂg Q@R‘Qndﬁrﬁln(e]t@ethw tl'Chldhnplmb reagont wiutin asdd Tnin the

presénge it sque@'ggw:é rllagtﬁfp %ggrg %g) LP(S%Vé tﬁ? aan]iuaé %’ekvatlve (7). Finally

deprag&tmtdf e BERigiGup WK aedeltpliah, asaliet carrw:ngwesme @kﬂg@ﬁ@és)
sodiumtriacet oxyborohydr| de in DCM provides the
amne (19). 10 Schene 4. R

Scheme 1.
Ne  NaH, DMF \Sf_(N R'\S,_N_-F,\rm
- - -
\S__( P R [0}
() /\g \}/ @ ' @ o O\\/
- HATU, N 5
: ~ pwrmdem | PN R
' ' DIEA S RE @
0. OH ' 0. .0 Y ’
1N H
\y_nrjy = OO
2 1 0 5
R R R
3
HATU,
CH,Cl; IDMF JOL ~NH
DIEA SN0 .
/< O NH
TFA
O NH N H
- . R . .
Rl M- oM j;{"\r”;}“
4 N .
\g__(/\oﬂ’ RO ST
rF R _
8
(4] ®

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 cendensation of
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1 "6) As shown in Schenme 5, the acid derivative
(6) is decarboxyl ated upon heating with 15 copper in
qui nol i ne. The thiophene (20) is then carbonyl ated
' r exanpl e, phosphorus oxychl ori de I Neos
Wﬁ?gﬁﬁ’gs}ﬁ‘ggt hane to provide téhe al dehyde (21) ME@%F/}O&Sﬂ
al cohol (22) results follow ng reduction of (21)
butyidyhivackRite, exdomixanomoshdsnifaoinahey gresdece of dnt dibkni@ BaseMich as
i t%uqoa/ OOBﬁ_SZFt’ /EP%O n76/ 005851 11 Scheme 5. 5
etNiaRg QNI TYTPRII% the type (11) may be prepared
as illustrated in Schene 6. Formation o f the pinacol
Sch%&lgizcar bazone (25) using seni carbazide (24), followed
y treatnment with phosphorus oxychloride in DV
rovi des al dehyde (11). Alternatiwal y, reduction of
sters of the type (s%%) Wth rea e% such as lithium
RS um w’cumTPg rrde to give alH ) followed by
oxk dat'l onovvith mangahage di oxi r simlar reagent
10 provi des al dehydexgdl). Schene &
@

An altemnative construction of the indazole amide system is delineated in Scheme 3.
Treatment of the amincthiophene derivative (9) with a suitable acid halide in, for example,
DCM and in the presence of triethylamine, provides the halogenated amide derivatives
(10). Further reaction of amides (10) with a pyrazole derivative (11) in the presence of a
base, such as, potassium carbonate or NaH gives the adducts (12). Similariy,
bromoacetamide (10) is elaborated to give the amide adducts (15). Reductive amination
of (12), using, for example, triacetoxyborohydride and acetic acid in MeOH, gives the (13).
Alternatively, reduction of (12) using, for example, sodium borohydride in MeOH, gives the
amides (14).

Scheme 3.
4 4
R* Et,N, DCM HoT NaH, DMF H R .
Br Br n s o N " S
e =Y ° TR My BT O T
{9 O : (102) n =1 — (12a)n~=1
(1obyn=2 H (1 H g (12b)yn=2
© NaBH(OAG),
K’ MeOH
. NaBH, ACOH

hor MeOH
N\.(/}Rs R4
N~N " H
R 0 T AT
N ]
(14a)n =1 R! //N o S o°
ol (14b)n=2

NH

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

. ot
RS NaH, DMF - /{,_)\‘(H PN
LA e T T b
AT et TP 0 R
Br no s . R < NH S R
R \5=(3 R (15a)n=1

(1Da)n=; R R (15b)n=2
(10b) n =
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15 Heterocyclic derivatives such as (34) are prepared
as shown in Schene 7. Displacenent of the ester can
be achi eved using, for exanple, ethanolam ne at
W{)%ﬂ 6%452The cyanoact am de obt ai ned (29) canpia. EP2007/005851
ensed with, for exanpl @ cycl ohexanone under
dehydr ating condl tions to give (30). Cyclisation with
sul fur in the presence of an organic base such as
di et hyl am ne or N- net hyl nor phol i ne gives the
am not hi ophene derivative 20 (31). Treatnent of the
AmigeTdediativespbicthe tgps (1820 iare a(sd1he wrepardsh asrillasisatgd in Scheme 4.

Alky%:ilﬁi%fgtf gh z{rﬁé’tpgﬁ? %2£|%8¥%8 g‘i@t ith grg\%ogée@agrﬁ & Befative (10)
US!HQ(BO@B@,MBZS’@M'EFPZ@@HSG@EBﬁe@EUW @’r(ﬂéb@t?hmdu@ borohydride in

the é‘g%n\éét&f \éecoiaglg Sait ﬁatstga%rthé SRftd OB OfSuBEéE{TEﬁtCr%E%Q @mination

pyr azo I vative he pr esence

usingf fog esarsele., geﬁ,twr%\s'l Hst BIeSPRAR #a?%ﬁ@tteac ayohygide din DCM
provid@d}ne dRfiA&Iefg).ve am nation of the al dehyde (33)

usi ng, for exarrpl e, triacetoxyborohydride and acetic

acid in MeOH or palladiumon carbon, hydrogen and
sché@elsi ¢ acid in DCM gives the 5 am ne (34). Schene 7

R
« H
Wl - NP5 R (B, Coll, 6H,0
Ne AN R NaH, DMF v A aBH,, CoCl,.6H,
3 1 4 —_—
Br/\‘g s ] H R ° R’ MeOH
R N~N (7
4
(10a) R1I™\= H
” {16} )
R R
Ho A s NaBHOAS, " /\‘( 2 R
NN / — i ) s,
R! 4 0 S RG DCM R
7 acetone (19)
N (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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ONHO "....-...0.0i.,..,CN ----.*" Ethanol H Refl ux (29)

Substituted pyrazole derivatives of the type (37) may

be prepared as illustrated in Schenme 8. Treatnent of

yde (12a) with a suitable Gignard

Wi)gﬁs’g%?by oxi dation usingg for exanple, tI%{a&FM’E&Q’L"’00585]1

Dess-Martin periodi nane reagent gives internedi ate

Schémedne (36). Reductive am nation using sodium

cyanobor ohydri de furni shes amne (37). 15 Schene 8

WD 20081003452PCT/ EP2007/ 005851 13 Pyrazolyl am ne

derivati 9gsP®f the type (41) can be priepared,as

del i neaf e i nySchemecf. Treatmeng. am checl, DMF

et
qsgrwil a) V\nul_a_.pyraz,pi_@kc olST788) in-the—
Rwﬂ\%e e B a suit aklieidase provides’ | nizg%r medi at e DCE
(B9)®® Copversion of the al cohol u

Fnto a tabl e
[®avi ng oup followed by displacenment with an am ne
furnishes the desired al kyl am ne 5 derivative (41).

H._.O OH
N AR NaBH, - N RS
N-n” Y J — -~ Y /
N S EtOH Ly 0 ST
Rb-g/)\ O RS R SN A R
3 R
)8 R 21 B2 (22)

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) foliowed by oxidation with manganese dioxide or similar reagent

provides aidehyde (11).

Scheme 6

. 1N,
R Moy LA, R\;_/NH
—&\ —— [, Prrusrd
O THF woz
N

O (26) @O Mec
\ NaQAc X POCI, . N
No o N B e L
2 N DMF
o H NH, H
HN™ NHNH, 25) 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
cyanocactamide 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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HO 10 The present invention also includes withinits
scope all stereoisoneric fornms of heterocyclic
derivatives according to the present invention

wé Sivdhbdsep, for exanple, because of_conflgur? &&Qﬁbw&kﬁu
geonetrical isonmerism Sucipstereoisoneric forns ar
enantioners, diastereoisoners, cis and trans |soners

bronﬁatagetallﬁﬁfe o%xumesz)l Fukth& rEasien \WhBrlofhoRdetbide- (32) with a pyrazole
dr oxyet h t he cﬁ)gngéund exi sts as a

dor@lr{at Jrdne Prepeiee it ABASE SHABFEPAGSS 4P sBrDgheS, oives adduc (33)
Red BV ginkticy of m&&ﬂdieﬁyde ka3 husings f@'rﬁi(ah'rpaﬂ magemmamrqdnde and

acetis 350 MeGHH PERIRNE! &1 bR eT eaRgen oap PUgE B8 fGifves the

amink (8). salts or solvates thereof, the present invention
i ncl udes the aforenenti oned stereoi soners
substantially free, Le., associated with |ess than
Sch&ng 7preferably I ess than 2% and in particular |ess
t han IJ,C%of t he ot her stﬂngmm%gmg M xt ures of H
s er eoi Soit#rs in any pr!@ﬁmmd on P e arrphner a 20 ,_N-OH

M G i xtBre 0 K R3
am)unt sne@'f two ehant i oma:sswe aI sm2 I u@ ORATVIRY Ethn )
®he scope of thd29resentinventigmn. For cRefeal R (1)
corrpounds nmet hods for Rﬁ%‘ﬁ?ﬂ’r’etrl c synthesi s whereby
the pure' stereoisgmers are obtained are well known
in the art, e.g., ésymthesis mn{phgnlral I nducti on, H./—oH
synthesi s 25 strﬁ?r% from I nt ergredi ates, © .
BromSRANM LS 8 | V&' eng payic g: ¥ si ons*Mgepar at | onﬂ%
St éeeol SQ RPUSI ng_chr m@g y eA—chi+al rredbas
%:ﬁ:EASUCh net 4 are d bed } n AcOH, NaBH(OAC), )

2008/ GT3453PCY] EP2ORT) 00BB%L 14 Criowal | Ly |1 2’/

I ndustrey (edited by A K [1ins, G N She'dra‘k

J. Crosby321992; John Wlgy) .G kewi se met hodsR¥g? (34)

synt hesi s of geonetri cal |soners are al so well kﬁomn

in the art. 5 The heterocyclic derivatives of the

present invention, in the formas a free base, are

isolated fromreaction m xtures as pharmaceutically
Subsiistashpyawiole derivetives T thedyrea(37 s may be ar%r%bqsall%atesyn Scheme 8.

Treafrﬁ&?&f‘ﬁ@%ldéﬁy&@ﬁ@af Wiffa Q@&Sie%ﬁd’haﬂf‘re@b&ﬂ%l%w@ﬂ by oxidation using,
I norganic acid, for_ exanp ydr o

forewan'%d%%%maa@ Pqﬁ%m%@%fﬁa%fmg&ss %rmegﬁ? kﬁ'—i@?%@@ Reduciive
aminBPSENY 4086 bhnoB6®hydride drtlishés arhineg8Daceti ¢ aci d,

propionic acid, glycolic acid, maleic acid, mal oni ¢

10 aci d, nethanesul fonic acid, fumaric acid, succinic
Scheme 8, tartaric acid, ciric acid, benzoic acid and

ascorbic @Cl d. The heterocycli.c derivatives of the

pr esent nvent| on exist in li\alxot }tgl vated and H o
Ror memgei ncl yidi-ng g eRpsFWartivs . '};h@se« @
ﬁ ﬂedovvl

S 48 t NQcRCO 150t He
g,g toi nvent| Bh. The) hetser ocyclic deri vgteg\ies(@f
H Qe present inventi 88" al so exi st as anor pho®S™f or ns.

Mul tiple crystallgne forns are al so possible. All
t hese physi cal {if gknge.are included within the scope of
RzFBaNlé pr esem\,’nﬁve t on

NaBHCN

rd

meon RN A @D
Ra'
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20 In a further aspect, the heterocyclic derivatives

of the present invention and their pharmaceutically

acceptabl e salts and sol vates are useful in therapy.
wbS003/d6ist he heterocyclic derivatives of thep@'i‘ﬁ:%i‘dﬁtmess;ﬁ

Invention are useful for the manufacture of

nmedi canent for the treatnent or prevention of

Pyr2alyCdthipt bbivaillasesrans tyﬁsﬁqllﬁ u’éﬂ beSprepurad 6€ BEMieat in Scheme 9.

ynapti c response AMPA 1 ece
Treatbef o BEmaCR AR SrPLte (110 Wik &PEESA FEBaR RS fpdgesence
of adukabks 8h3d provited hﬁerﬁﬁﬂlﬁieiiﬂaw €onfersionetl theaaieoiiol frde a suitable

nt of. n urod erative
leavizgoniop UOBRS REHSPROET AR, Fop T e eBES i gesiree iy amine
deriditigo(dders, attention disorder, trauma, stroke,
- epi |l epsy, Al zheiner's disease, depression,
schi zophreni a, psychotic disorders, anxiety, autism
Schemdi9sor der or di sease 30 resulting fromneurotic
agen 5, substance abuse, al cohol psychiatric
0 derss Par ki nson's Di sea’se sl eep di sorders ory
‘@é sy or ot her condi g esediting from ‘Q’
ati of pr SSENT | ntlon—f-tlrtherR C ude
(1bh¢t‘brocycl Eg‘ﬂFaerlR ; ecfor uge i mafhe treatd%)nt of
anyu-ﬁf t he af orement/i oné&® di seases or di SQr ¢€rsen WO
003452PCT1ER007/ 005851 15 di sorder s:3;%hi ch
conpri ses adm ni stering an effective anount of a
hgt eP8cyclic derivative according to the present
I nvention or a Fphar maceutically acceptable salt or
sol vate ther,fpof 5 The ampunt of a heterocyclic
RARAI vat | v;aKg Rbresent invention or a
ghar t acceptable salt or solvate thereof,
iso referred toﬁwereln as the active ingredient,
whi ch A's rgquired to achieve a therapeutic ef f ect
Wi | kNof course, vary with the particul ar conpound,
the route of admi nistration, the age and condition of
the recipient and the parti cuI ar di sorder or disease

Theb lcBghtt MeaitRe - alkd rﬁcﬁaéé akitrn dei ls&o;séoaw itereoddhefit forms of
e above nentioned di sorders w |

the r
hete@oqgg.jgp c{equ@eq;@c%éqhng(fq tga Pé‘?’ﬁeﬂtdﬂ‘f)e%" éﬁﬁ{.ﬂnt Ph%xan%‘:fe %ecause
of cérﬁ@h:{éﬂ&iﬁl or( @ac@netﬂcdn isoRR}ispe ISudh gtergnisdherrialibyns are tehentiomers,

t 2
oo Sl o P s AT LR G 1
hydmu;tetl@@ﬂmso:mdmund sKistseab atpainmp eopntionters. i hﬂt@ﬁ\ﬁ@lﬁg W.DEFE R is 2-
metf) s 1 "Sjglhé)e% ‘E]ﬁ*énfsy?“dv%’;ss%ﬁrﬁ"ﬁ@f‘g?‘ggﬁ EP‘E %o@gﬁlet hﬁ the case of

one,
the pmderfdga!asiereOtsgmprSe@femteruosmg dgriyeset Bnpiaal or salts or soivates

ther&&fn'ﬁfés brieb - invElRGoR iRRARIRS the \BsrehBhtidra8rstérebRomb&Osubstantially
provides a pharmaceutical conpositjon less th

iree it o584 WA ISP YA 6 RIEEGIN e On 2HOABb PR LHR foss then

1% bf‘”:H@ Bﬁwépﬁteﬂeﬂlsl@fi@} X Wixt@redi of Bteﬁ&tﬁhoﬁferﬁlthray proporiion, for example a
har maceut i ca e_excipi ents,  sucl

racee GG Forats o AR Src e YRS KR S RS are aiso

inciuded avitai tﬁmsb@eaﬁtheq&eﬁnt Hvemtmacy, 20t h Ed| tion,

Li ppi ncott, WIIlianms and WIkins, 2000; see

especially part 5: pharnmaceuti cal manuf act uri ng.
For Shifal edvhpoupxs,i méthedssfonasyreeite Fydtesis wherehythepure sterecisomers

0 i gal faERbEdteR; synthesis

are A0 U MW e T o AU it Mg o
starimgafrom chialiistemetiaies enantieselepiuh PRRMAlc coRyersions, separation of
sterga%n@Q%ﬁle@erﬁ’étS@% hi-@AdPital HEG4. SeApasinbivar: described in

I ncl ude those SU|tabFe for oral, nasal, topica

(i ncl udi ng buccal, sublingual and transdernal)

parenteral (including subcutaneous, intravenous and

i ntranmuscul ar) or rectal adm nistration. 30 The

m xtures of a heterocyclic derivative according to

the present invention and one or
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nore pharnaceutically acceptabl e excipient or
exci pients may be conpressed into solid dosage units,
such as tablets, or be processed into capsul es or
ories. By neans of pharnmaceutically '
Wﬁ?‘g)ﬁ{a@sg% he conpounds can g4so be applied ag%ihﬁ@o%/gosss)l
injection preparation in the formof a solution,

Ch:r§l Pﬁﬁﬂbfﬁj/ (caiad sy @m gbnuaas GiNSBhﬁNr,ak@ a8d .. @r@mahgm John
UC a age un
Wikl iHEPESE TpRBOSRIET SHMRRR P B JEITTF FES 4186 ) own in the

art. fillers, colorants, polyneric binders and the like is
contenplated. In general, any WO
2008/ 003452PCT1EP2007/ 005851 16 pharmaceutically
The aetaecﬂydhl derizdiiietsi ofethe gpredsnt lilmdtionTﬁre_thqunmuaﬁjg fofe base, are
lsoia{elavf?ﬂ% rg&tgllrl ?n&'!u?e% gé“ h%a%eut%é!rlgé h[&fb%nsélgp ! e élts are
also azwal:rmd bxasteatrmu cvfeisaa@é@e Bassuwﬂlamneomanipe@rsfnmaahlc aCfd for
exariﬁﬂd %221':—?‘?& Phas R %F&r@i)mﬁgﬁé@ ﬂ?dr&éé?ﬂédt@@rbuhﬁnooéc‘?cp Ph&&hhoric

ni st er ed ude fose,” starch | ul ose
acid, aapetie @Fidy kiflugregcetiseatid fpropipric BRie. plvkalic afid, rﬁ'%'?‘ﬁr%%d malonic

acid,{ REhSRsuliGRS akiB, flhdrRbcR, %‘ﬁ@élﬁi&%cndﬁﬁ?‘tdnﬂ\é%tﬂ icfR dofd, benzoic
further illustrated by the follow ng exanpl es.

acid pRd Ao agh 243- Tri f | uor omet hyl-4 5.6
7 tetrahydr0| ndazol - 1-y1) - acet yl am nol -

The le@ergf: ? hér?vh 10 fgﬁﬁgvi'e;sleltatmw%gtp gtgsems% gcrjtg%)c()}(fla{.e% a%giuglsolvated
form¢, 3ncludidd Waia@_fdm‘is A Hesé formt ate alby dnainmei@sed within the scope of
the predehi iRfGkbe acid F3C SN OH

The heterocyclic derivatives of the present invention also exist as amorphous forms.
Multiple crystaliine 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 f{rsatment 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 leaming disorders, attention disorder, trauma, stroke, epilepsy, Alzheimer's disease,
depression, schizophrenia, psychofic 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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20 Sodi um hydride (60 % [ww dispersion in mneral
oil, 632 ng, 15.8 mmvl) was added portionwi se to a
stirred sol ution of
etrahydr03(trlfluoronethyl)-lndaz I 3. 00
Wé?&f@?:}?&tmml) in DMF (60 myy, and the m xtqu:T&P§?°7/3??851
at RT for 30 mn. Tert-butyl bronoacetate (2.33 niL,

dzso?’a@rss wmmlob %s@ﬁﬁqlsﬁlrer tag %tffé@cﬁrétaln%nm)f)ﬁ Hét@roaydnb H@ﬂvatrve
owe O COoo

accqmg vtfasth%dw%%?nsﬁrafem@ Pésaupbﬁwgacg%a{'x @HC%a%%(tﬁagc?readvate

thergdit h Et OAc (3 x 200 niL), washed with water (200 niL),
brine (200 nlL), dried over sodiumsulfate, and
concentrated in vacuo to afford

The (aaro'ﬁm' of al(metembl}cldé'w?atnﬁe @ the present invention or & pharmaceutically

accegga:b dorr %ol Ze(%leof alo )refer(r:c—:-ec} to%e?e% gs {h%ratctnpéj%glledlent which is
requ{réd fradhieve radherahqdlt}céaf@pﬁw,-Qf@purah,mwwdﬁmadbuw)compound,

. | V . | .
the R o Silchsiar s oo B AR S5/ Feinkiy dfipne particular
dfsotidést@nd!?feﬁgehﬁlmtlﬁétedtl rred at RT for 30 nmin, before
concentration in vacuo to afford the title conpound
This was used directly in the next ste

A sqﬁa@!ﬁé{gﬁy gese fonannet tt@ abeyecpentipned digarders will be in Phe range of
oooiQ@%d)WEé’rP%{? Qﬂé&&lofl%e rec:plsba) (eg a human) per day,

prefqip, rLiBp G4 4 T iﬂr e MOEB HE MR8 B B, (e desired
dose’ZEha9 7 medspnteti edd niubpid wbﬂameﬂmh&tér@d &8 approtiate intervais

ulphur (650 ng, 20.4 mmol) were stirred in
thro'-‘ggg ﬂ?%a Diethylamne (2.5 nL, 24.2 mol) was

added and the reaction mxture stirred at RT

wm&VP{s[pog&ae P4 a 56.39 o ?g%eﬁé@a&ega rb%rr{?gﬁ‘% bfferable to

re extracte
preser itsisrrerhapmagrytical pemposiiere ThesHesenhinventionithrrsfors slagjprovides

a p}%\"rﬁécé\t@%orﬁﬂolsﬁlgﬁ e@bn@ﬂ?@ rahg ﬁé?érﬁ@ﬂ:ilc rc%ﬁ@é‘tﬁ'@ éétonfiﬁgJQo the

gi ve 10 desired product as

presesg rﬂ'ﬁi@ﬂﬁ‘a" eadhagure With gee o) MRre ngmaa?w'c?'m %q‘fspfab'e excipients,
suchiisithé ba&d dexaribddSn(ESpinkrc efitbz, REvdmihdlor: HletScience aid Practice of

Pharjnag)é(e?(g/"‘l-rgmfﬁﬂ O{zgr&g};cgiy %""%‘P’Paﬁﬁ&‘g%r ah%é’&oo Isrégaezs%emally part &:

pharimenmmﬁzhi]mdmma:twng Buitalsie ex&;(ﬂnenis aw descabad dgt il the siaedbook of

Pharﬁr& ic&l gg%ggg{sh}ﬂ"d ;Ec@]?@a ({lt)'a; y\%&&’ S%ﬁz 9 dj' \é'éh'e}) Aerican
Pharmapguticgtn Agsociatipn,( Vdesiringtam dTr@NPhqmawgttlcg dPress, London 1984,
Coon&t?on@qﬁa@d'éZ@leaé §5ﬁgb1él-fdfj&ral Raddh, Nopica! (tncludlng buccat sublingual

t et ranet hyl ur oni um hexaf | uor ophosphat e
and tsaresgemﬁﬂ ya%ﬂﬁéfrﬂu (focluding; LbpyiapsaLst WVP‘&%OH% ap@y‘ifaﬁwscuiaf or
rectaBadBin/¥Flion. added, fol |l owed by 2- Am no-4,5,6, 7-
t et rahydr o- benzo[ b] t hi ophene- 3- carboxylic acid
tert-butyl ester (651 ng, 2.57 mml). The resultant
The m'notdir‘eﬁ of waetaboyctie deatatid aowdlng ginthe priesersahuention andiene or

more na?rggéerﬁgfﬁ@ 'crc]ﬁ%% Iléaexclglalen £ eldh %awatfe Qﬂfﬁrg%s%g [P% solid

dosaaé fioitsl sutteas iablets, @owp@m@s;;i !gtoy@pbkdeﬁ gosuppositprieg gy means
of ptﬂarr%gcémgéily sﬁ%le 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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WO 2008/ 003452PCT/ EP2007/ 005851 18 d)
242-(3-Trifluoronethyl-4,5,6, 7-tetrahydroi ndazol - 111)
-acetyl am no] -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophene-3-c¢

Lc acid 5
Wég@%@ﬁl fluoromet hyl-4, 536, 7-t etrahydr oi nd&2? ]ﬁm%ml}?%l

)-acetyl am nol-4,5,6, 7-
pharin@l:étﬂihw@r éﬂ@éﬁtﬁﬂé bﬂdﬁlﬂih@ phe be -uaed: arhe Egirlnpmjrﬁie iofl the invention are

est er wag i n
atso palas osee FEt (upier 2 PAREY 1 AE o 258 obeh SRR 40 Fimediate
and/atsustaéeddatiedse. f or 3 h, before concentration in vacuo
to afford the title corrpound as a pale yellow solid
(870 ng). This 10 was used directly in the next step
Suitaplet iders wifly which Itbe phanné¢asdicalopompasjtions can be prepared and
admiaéger%dg fn-Eru!dgl #&5@%&5}% c%llélo nél %Eﬁ%?ﬁ 91??&@29}\6 frklike, or
am no tetra robenzo | ophene- 3-C
mlﬁl&?%@%&ﬂqf gsesian éIU'(@'Ed?'ﬁ@‘M’WI am no- et hyl ) -ami de 15
242- (3-Trifl uoronet hyl 4 5, 6, 7-tetrahydr oi ndazol -
-yl)-acetyl am no) - 7-t et rahydr obenzo[ b] t hi ophene
The ingergigp Eﬁf%?‘l‘?"d"”ﬁ??‘*&d@5@"‘%@"0"0“&?99% ) was dissol ved
|n a solution of DCM (2 nL) and DVMF (0.4 nli).
(7-azabenzotriazol -1-y1)-N, N, N\Wlet r anet hyl ur oni um
Examme hexaf | uor ophosphate (54 ng, 0.141 mmol) was added,
fol l owed by N, Ndimethyl et hyl ened| am ne (15.5 pL,

2-[2-@- &nillgoqgmgqv%l gylj,:é%r !#Fetrg ¥d_<'ti| 'gsqggé 3” cgwaméﬁ,é‘gﬁl-tg%r%g o~

benzolbithinpiaghie  3-Jareo /i liasetinds .
pressure, and the reS|due obtalned purlfled by
preparative reverse phase HPLC, to afford the title

a) (366ﬂw9m§thyla4 56/ 70etplusksoindazo- kyl)-eprticEe salt (52 25
nmg, 0.084 mmol, 72 %9. MS (ESI) : mz 498.5 [M+ Hr.
V\D 2008/ 003452PCT/ EP2007/ 005851

=N on

Sodium hydride (60 % [w/w] dispersion in mineral oil, 632 mg, 15.8 mmol) was added
portionwise to a stirred solution of 4,5,6,7-tetrahydro-3-{triflucromethyl)-indazole (3.00 g,
15.8 mmol) in DMF (60 mL), and the mixture stired at RT for 30 min. Teri-butyl
bromoacetate (2.33 mL, 15.8 mmol} was added and the reaction mixture stirred at 80 °C
for 2 h, and allowed to cool to RT. Water (50 mL) was added and the resulting solution
extracted with EtQAc (3 x 200 mL), washed with water (200 mL), brine (200 mL), dried
over sodium sulfate, and concentrated in vacuo to afford (3-Trifluoromethyl-4,5,6,7-

tetrahydro-indazol-1-yl}-acetic acid tert-butyl aster.

(3-Triflucromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetic acid fert-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.



19 Exanple 2 242-(3-Trifluoronmethyl-4 5 6
7-tetrahydroi ndazol -1-yl)-acetylam ndl -4,5,6, 7-tetrah
ydr obenzol[ bl t hi ophene- 3- car boxylic acid
[jdin-1-yl-ethyl)-amde In asimla ner _
'w§§m§0&54 e, 1-(2-aninoethyl) - pi peri di ne &Egﬁﬁg@aﬂﬁ&“
in place of N, Ndi net hyl et hyl enedi am ne to yield the

b) 2tArﬁ %@f@,‘é’,‘%’%@%@ré%eﬁicﬁﬁ]&ﬁc{p*ﬂéﬁéﬂ@-cér%é%%md%gbs X I

7 [M
+ Hr Exanple 3 242-(3-Trifluoromethyl-4 5
j f 7-tetrahydroi ndazol -1-yl)-acetyl am nol-4,5,6, 7-tetr

ahyglr obenzablt hi ophene- 3- car boxyl i ¢ add

i, 1-di met hyl -ethyl)-amde HO* In a
or to exanple le,
et hyl - 1- propanol was used in place of N,
N" yl ethyl enediam ne to yield the title conpound
ad a pale brown oil (13 ng, 0.026 nml, 23 %. M
(ES') : mz 499.3 [M+ Hr. 20 Exan'ple4

5 oroBahyT 0 RS ST ofeff b 8t 8 it
(650078, 1264 mimel) anerel syes] mﬁt@w& d Piethyignning (7 013 44 Zmemol) was
addebLEAAR0 AR BRknAE stirred at RT overnight. Water (30 mL) was added and the

reaction mixture extracted with E1OAc (3 x 30 mL). The combined EtOAc layers were
washed with brine, dried over MgSQ,, filtered and the solvent removed in vacuo to give
10 desired product as a gum (5.5 g). The compound was used directly without any further

purification.
MS (ESI) : mfz 254 [M + H}+

¢} 2-]2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino}-4,5,6,7-tetrahydro-
15 benzo[blthiophene-3-carboxylic acid teri-butyt ester

0

o}
N 0

- NH/»“N 4 |

T H s

(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetic acid (638 mg, 2.57 mmol) was
20 suspended in a solution of DCM (10 mL) and DMF (1 mL) and O-(7-azabenzotriazol-1-yl)-

N, N, N’ N-tetramethyluronium hexafluorophosphate (1.17 g, 3.08 mmol) and NN-
diisopropylethylamine (537 pL, 3.08 mmol) added, followed by 2-Amino-4,5,6,7-
tetrahydro-benzo[b]thiophene-3-carboxylic acid tert-butyl ester (651 mg, 2.57 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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In a simlar manner to exanple |le, cyclopropyl am ne
was used in place of N, Ndinethylethyl enediamne to
yield the title conmpound as a white solid (5 ng,

W%%@%éfﬁégl’ 10%9. 5 MS (ESI) : mz 467.3 [MP-('-:TEUPZQ}OWO{}SSSI

2-112-(3-Trifl uoromet hyl - 1% 6, 7-t et rahvdr oi ndazol - 1-
d) %‘ﬁ{@%‘f‘ﬁ“\fﬁ{ﬁ%‘% eh Ack ?te?%:la}n 3r8fn ?%ng gﬂ(]ja%etylammo}ASB 7-tetrahydro-
benZopbitiogheney3-caboxyliy agidi de In a simlar manner to
exanpl e |l e, 3-am no-1-propanol was used in place of
N, N15 di net hyl ethyl enedianm ne to yield the title

conpound,{ 4,%g, 0.007 mmol, 12 %Y. MS (ESI) : mz
F,c485.8 + Exanple 6 20
B-(3WTrif et hvl -4, 5, 6, 7-t et rahydr oi ndazol - 1-1/
5 tvﬂa , 5,6, 7-tetrahvdr obenzof b] t hi ophene- 3

arboxylic acid (3-nethoxv-propvl)-an de In a

m |l ar manner to exanple le, 3-nmethoxypropylam ne
was used in place of N, Ndinethylethyl enedianmne to
yield the title conmpound (8 ng, 0.017 mmol, 29 %9. M

2- [2g£ﬂlﬁuoronﬁdtﬁgpﬁaﬁa,é‘-tétmhydrld]ndaﬁxanw-a:evylammoH 5,8,7-
uor Q
fetra y%zble(r\zgﬂté E&{E%iyhﬁ agg)tergglétywsé%vhaol dt%o}oyeg |r.1/ a solutlon

of DCVRByaLp e TBA B triill) ophdaltie} @soling msthiecstioed @t RT for 3 h before

cong 92{%-}519‘@;} )6%&%21\6 aﬁﬂo?&‘ﬂ% t@gnc gng d?soﬁ ipg?elﬁﬁovvgalfbe(mf) gg This
was osed\jireity nﬂhmw)etsmlveﬂhedﬂ Ea’mfwéhetf ouificetien.t he title
compound (9 ng, 0.018 mmol, 31 %9. 15 M5 (ESI) : niz

501.3[M + Hr. Exanple 8 ) .
e) 2-2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino]-4,5,6,7-tetrahydro-

benzo[b}thiophene-3-carboxylic acid (2-dimethylamino-ethyl)-amide

. /
N

\\\ o
N
FC_ v R H
=1 /
N; | ]
E\,N\)\H sl

2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino}-4,5,8,7-tetrahydro-
benzo[blthiophens-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 -tetramethyiuronium
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 pL,
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 colouriess oil, as the TFA salt (52
mg, 0.084 mmol, 72 %).

MS (ES!) : mfz 498.5[M + HJ".
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242-(3-Trifluoronethyl -4,5,6, 7-tetrahvdroi ndazol - 1- 0-
acetylam nol -4,5,5, 7-tetrahydro20
benzo[ b] t hi ophene- 3- car boxylic acid

-1.m dazol - 1-vl - proovh-am de WO
Wb sopcr) erb007) 005834 22 In a sim | ACTHRANEPOSESE
to exanple le, 1-(3-am nopropyl)imdazole was used in
Exafipi@ge of N, Ndi net hyl et hyl enedi amine to yield the
title conpound (3 ng, 0.005 nmol, 9 %9. MS (ESI) :
mz 532.2 [M+ H. 5 Exanple 9 _
2-12- LA PfiRrodsHhdthALUONE T ittt d@inBlazol-1-yh-acetvlaminol 4.5 6. 7-tetrahydro-

-tetfrahydrolrndazol - 1-v1) - acety a' 0l-4 5 6
benzglhlthiophenes3-caropxvic acid (2-pipepdin-1ayl-ethy-amide . .. 4

prop mde 10 In a simlar manner, propylam ne was
usem pl ace of N, N-dinethylethyl enediamne to

yi eldnthe title conmpound (2 ng, 0.004 mol, 7 %. 15
M5 (E . mz 469.3 [M+ H 4. Exanple 10

2-12-(3-JrifQuoronethyl-4,5,6, 7-tetrahydroi ndazol - 1-v
F.c 1l)-acgtylam nol -4, 5, 6, 7-tetrahydro20
? zoryi |t e- 3- Carboxylic acid
idi > yl)-am de WO
08/ 003452PCT/"EP2007/ 005851 23

I a similar manner to example te, 1-(2-aminoethyl)-piperidine was used in place of N, N-
dimethylethylenediamine to yield the fitle compound, an orange/brown residue, as the
TFA salt (7 mg, 0.011 mmol, 9 %). '

MS (ESI) : miz 538.7 [M + H".

Example 3

2-[2-(3-Trifluoromethyl-4.5 6. 7-tetrahydroindazol-1-vl}-acetvlaminol-4,5.6, 7-tetrahydro-
benzoblthiophene-3-carboxylic acid (2-hydroxv-1,1-dimethyi-ethvl}-amide

H‘LP
O

N
F,C o H
:\" \N N 4 I
H s

In a similar manner to example 1e, 2-amino-2-methyl-1-propanol was used in place of N,
N-dimethylethylenediamine to yield the title 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-Triflucromethyl-4.5 6. 7-tefrahydroindazol-1-yl)-acetylaminol-4,5,6.7-tetrahydro-
benzo[blthiophene-3-carboxvlic acid cvclopropylamide




In a simlar manner to exanple |le,
3-(am nonet hyl ) pyri dine was used in place of N,
Ndi et hyl et hyl enediam ne to yield the title conpound
W%ZOGQ%(M:Q: 011 rmmol, 18 %. 5 M5 (ESI) @ Mz S38drdoMhdsest
X anple 11 20
2-12-(3-Trifluoronethyl-4,5,6, 7-tetrahvdroi ndazol -1-v
h-acet vl,am nol -4. 5, 6, 7-tetrahvdrol0
benzor K hi od)hene- 3-carboxylic acid
[ 2- (4- megy4 ™= pi oerazin-1-yl)-2-oxo-eth \41-am de
~ gnner to exanple |e,
/ﬁ,@ yl pi perazi nyl ) et hanone. 2HCI was
Y ace~Qf- N, N-di met hyl et hyl enedi am ne to
eld the title conpound (7 ng, 0.012 15 mmol, 17%.
(ESI) : mz 567.5 [M+ H. Exanple 12 20
2-12-(3-Trif|luoronmethyl-4,5,6, 7-tetrahydroi ndazol - 1
In a2 g TRRHIAIS. XIS 714 O BHTRYBIIEIR SRS At BoopnBRES 51N M-
dimeltivitabadrediafiiedtionyié i e tittdbeompoune bk W whits shéid (5 WQ, 0.011 mmol,
109 008/ 003452PCT/ EP2007/ 005851 24 In a simlar nmanner
Yo exanpl e 1le, 2-Am no-N-net hyl - acet am de. HCI was
5 MS (#Sbd ni/n 487 38t ©H]. N, N-di net hyl et hyl enedi amine to
yield the title conmpound (11 ng, 0.022 nmmol, 31 %. 5
M5 (ESI) : mlz 498.6 [M+ H't Exanple 13
Exarpplg 243- Tri f | uor onet hy14, 5, 6, 7-t et r ahydr oi ndazol - 1-y1)
-acetylam nol -4,5,6.7-tetrahydrol0
ben[ bl t hi ?phene:ts- car boxyl i % ?ci d

10 benzolblthiophene-3-carboxylic acid (3-hvdroxy-propyl-amide

HOW\\
O

N
FoC o H
=N /
\N N I
N H ‘g

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-Triflucromethyl-4,5.6,7-tetrahydroindazol-1-yl)-acetylamino]-4.5,6.7-tetrahydro-

benzolblthiophene-3-carboxylic acid {3-methoxy-propyh-amide




In a simlar manner to exanple |le,
1-(2-am noet hyl )i m dazolin-2-one was used in place of
15 N, N-dinmethylethylenediamne to yield the title

waagREIG (0 T 1a 5o 2an (aotr 1 ubFSTER R oS

7-tetrahydroi ndazol - 1-yl) -acetyl am nol-4,5,6, 7-tetrah
enzol bl t hi ophene- 3-carboxylic acid
nmor phol i n-4-yl -ethyl)-amde WO
2008/ 003452RCT/ EP2007/ 005851 25 In a simlar nmanner
to exanplie 1- (2- am noet hyl ) t hi onor phol i ne was
N, N-di net hyl et hyl enedi anmine to
¢ onpound (13 ng, 0.024 mmol, 34 % . 5
(ESI)": ¥ 556.3 [M+ Hr. Exanple 15 10
12-(3-Trifluoromethyl-4,5,6,7-tetrahydroi ndazol -1-y
1)-acetylam nol -4,5. 6, 7-t et rahydr obenzoi bi t hi ophene- 3
in a skAaPMarheCtcadiathple e, 3-methoxypropylamine was used in place of N, N-

dime %;iﬁ?rﬁyg%fehﬁ i f' 't %’k&pg%{e ggrtngé’ur?d @M 017 HmbiN2die).

MS (ES()2 nami4s0:3ghyH) - 1- et hyl - pyrrol i di ne was used in
pl ace of N, N-di nethyl ethyl enedianmne to yield the
title conpound as a TFA salt (13 ng, 0.020 mol, 29
Exarfgle /M5 (ESI) : nfz 538. 5 [M+ H . 20 Exanple 16
2-1243-Trifl uor onet hyl - , 6, 7-tetrahydr oi ndazol - 1- 14
)-acetylan1no| 4 5 6

benzbblth% ﬁéi‘leLﬁbé]'b J‘.aéﬂi l’i-)d1 Hldi@-propvl) amlde

10

in a simitar manner to example 1e, 3-amino-1,2-propanediol was used in place of N, N-
dimethylethyienediamine to yield the title compound (8 mg, 0.018 mmol, 31 %).
15 MS (ESI) : m/z 501.3 [M + HJ".

Example 8

2 72-(3-Triflucromethyl-4 5.6, 7-tetrahydroindazol-1 -yhi-acetylamino}-4.5,6.7-tetrahydro-
20 benzolb




WO 2008/ 003452PCT/ EP2007/ 005851 26 In a simlar

manner to exanple le, N (2-am noethyl)pyrrolidine was

used in place of N, Ndinethylethyl enediam ne to yield

he title conpound as a TFA salt (8 ng, 0.013, I ~
W‘&é""é}“%“s MB (ESI) : mz 52455 [M+ Hr. Exa %@%“1’6"5&1

24243-Tri fl uoronet hyl-4,5, 6, 7-t et rahydr oi ndazol - 1-y1)

-acetyl am nol - 45, 6, 7-t et rahydr obenzof bl t hi ophene- 3-ca

ﬁg:gyllc acid (2-norpholin-4-yl-ethyl)-amde (0-) O

In a simlar manner to exanple |le,
N- (2- am noetdyl ) nor phol i ne was used in place of N,
N-di net h -'hylenedianine to yield the title conpound

F,C 1&% e vl , 33 9. 15 M5 (ESI) @ mz 540.5 [M
[SRais

- (3- THi f BUOr~ofret hy1- 4, 5, 6. 7- t et r ahydr oi ndazol - 1-y1
acetyl am nol-4,5,6, 7-tetrahydro20
enzolblt hi ophene- 3-car boxylic acid

in a 6i1IEPMBAMEr 8 ettmyple AE OPY3- hmﬁhﬁbﬁﬁyl)lmw&ole was used in place of N, N-

2008/ 003452PCT/ EP2007/ Q05851 27
dimethylethylenediamine to yield the t?tle compound (3 mg, 0.005 mmol, 9 %).

MS (ESI) : m/z 532.2 [M + HJ'.

Example 9

2.[2-(3-Trifluoromethyi-4.5 6 7-tetrahydroindazol-1-vi)-acetylaminol-4.5.6, 7 tetrahvdro-

benzolblthiophene-3-carboxylic acid propylamide

10
P
F.C._. N9 H
=N /
%\ NNJ»‘ﬁ S|

In a similar manner, propylamine was used in place of N, N-dimethylethylenediamine to

yield the titie compound (2 mg, 0.004 mmol, 7 %).
15 MS (ESI) : miz 469.3 [M + HJ".

Example 10

2-[2-(3-Trifluoromethyl-4.5.6 7-tetrahydroindazol-1-yl}-acetylamino}-4.5.6,7-tetrahydro-
20 benzoblthiophene-3-carboxylic acid (pyridin-3-yimethyl)-amide




In a simlar manner to exanple |le,
N- ( 3- am nopr opyl ) nor phol i ne was used in place of N,
N- di net hyl et hyl enedianmine to yield the title conmpound

w{gﬁo@s@z Oé4 mml, 20%. 5 M5 (ES!): mz 5543 EMobnessst

2-12-(3- Trlfluoronethy1-4,§?6,7-tetrahydroindazol-l-y
1) etylam n6l-4,5,6 7-tetrahydrol0
o[\p1t hi ophene- 3- car boxylic acid

(o 2 xﬁnethyl) am de N10 F3CO0 H
i mlar nmanner to exanple le,

Ry ri dine was used in place of N

ediamine to yield the title conmpound
pl, 14 %. 15 M5 (ESI) : rrik 518.3 [M

Hr . Exanple 20 \' / N

-12-(3-Trifluoronethyl-4.5,6, 7-tetrahydroi ndazol -

1)-acetvlamnol-4,5.6, 7- tetrahydrozo

ben20|t|Ith|ophene 3 car bgx

in a sioilg) maaney- to-§rAmten {§.) 36 Qﬂ%" IthWQ%B%f‘@ﬁé'&g% pplace of N, N-
dimelhyRIIAAEHEHRARSDD y2id e title compound (7 mg, 0.011 mmol, 18 %).

5 MS(ES!):m/z 5183 M+ HJ".

Example 11

2-12-(3-Trifluoromethyl-4,5.6.7-tetrahydroindazol-1-yl)-acetylamino]-4.5.6, 7-tetrahydro-
10 benzo[blthiophene-3-carboxylic acid [2-(4-methyl-piperazin-1-yl}-2-oxo-ethyl]-amide

In a similar manner to example te, 2-amino-1-(4-methylpiperazinyljethanone. 2HCI was
used in place of N, N-dimethylethylenediamine to vield the title compound (7 mg, 0.012

15 mmoal, 17 %).
MS (ESI) : miz 567.5 [M + HJ".

Example 12

20 2—[2—(3-Trifluoromethvl-4,5,6,7—tetrahydroindazol-1-vl)—acetvlamino]-4.5.6,7—tetrahvdro~

benzo[blthiophene-3-carboxylic acid methylcarbamoyimethyl-amide




In a simlar manner to exanple le,
2-(2-am noet hyl ) pyridi ne was used in place of N,
Ndi et hyl et hyl enediam ne to yield the title conpound
012 mol, 17 %9. M5 (ESI) : nlz 53 +
Wﬁ?“."g%’x“oz le 21 2-12-(3-Trikhuoronethyl-4 5 %C%’EIP%W"”SSSl
7-tetrahydr0| ndazol - 1-yl)-acetylam nol -4,5.6, 7-tetrah
ydr obgnzol t|t hi ophene- 3-carboxylic acid
(2- hytir oxy- et hyl ) - am de HO\--ThO N F3C0 HN H S
In a g—f%l ar_manner, ethanolam ne was used in place
of NO N g} hyl et hyl enedi am ne to yield the title
FccorrpoondH(l ng,.. 0.001 mvol, 2 %9. MS (ESI) : mz
. 8 anpl e 22
nmet hyl-4,5, 6, 7-t et rahydr oi ndazol - 1-y
-acetylamnol -4,5, 6, 7-tet r ahydr obenzol bl t hi ophene-3
carboxylic acid (3-hydroxy-2, 2-di met hyl - propy8- ami de
WD 2008/ 003452PCT/ EP2007/ 005851

In a similar manner to example 1e, 2—Amino-N—mé’chyI—-acetamide.HCI was used in place of
N, N-dimethylethylenediamine to yield the title compound (11 mg, 0.022 mmol, 31 %).
5 MS (ESI): miz 498.6 [M + HJ".

Example 13

2-[2-(3-Trifluoromethyl-4,5 6, 7-tetrahydroindazol-1-yl)-acetvlamino]-4,5.6.7-tetrahydro-
10 benzo[blthiophene-3-carboxylic acid [2-(2-oxo-imidazolidin-1-yl)-ethyll-amide

H
N
e
N
H .
N
F,C N S H

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

Example 14

20 2-[2-(3-Trifluoromethyl-4.5.6.7-tetrahvdroindazol-1-v)-acetylaminol-4,5,8 7 -tetrahydro-
- benzolblthiophene-3-carboxyiic acid (2-thiomorphelin-4-vl-ethvl}-amide




10

15

20

29 In a simlar manner to exanple |le,
3-am no- 2, 2-di net hyl- 1- propanol was used in place of
N, N-di nmethyl et hyl enediam ne to yield the titIe
0
wé%@@b’%l S,QH:T_Q’ Egag'éls emZTgI ’2525 A. M5 (ESI) PCT/EP2007/003851
242- ( 3- TrifIuoronethy1-4,5,6,7-tetrahydroindazol-l-yl

) ac | am nol-4,5 6
ﬁydrobenzo[blthlophene 3-carboxylic acid
(py -4-ylmethyl)-amde 1In a simlar manner to

exanpl &_le, 4-(am nonethyl)pyridine was used in place
of N, Nditnetdwyl et hyl enediamne to yield the title
£ cCONMpO d,’.‘{ ng, 0.022 mml, 31 %. 15 M8 (ESI) : in&
*TRLR. 5 Exanpl e 24
42N ﬁ K ulo et hy1-4, 5, 6, 7-t et rahydr oi ndazol - 1-y1
acetylan1ﬁoll',G,?-tetrahydroZO
nzof bl t hi ophene- 3-carboxylic acid ([1
41di oxan- 2-vl et hyl ) - am de WO
2008/ 003452PCT/ FP2007/ 005851 30 O

in a similar manner to example 1e, 1-(2-aminoethyl)}thiomorpholine was used in place of
N, N-dimethylethylenediamine to yield the titie compound (13 mg, 0.024 mmol, 34 %).
MS (ESI) : m/iz 556.3 [M + HJ".

Example 15

2-[2-(3-Trifluoromethyl-4 5 6 7-tetrahydroindazol-1-yl)-acetylamino}-4.5,6, 7 -tetrahydro-
imethyl

rrolidin-2- -amide

benzolblthiophene-3-carboxylic acid (1-ethyl-

/“—-_
N
)

N

F,C o H
=N s

\N N I

Sy H [

in a similar manner to example 1e, 1-(2-aminomethyl)-1-ethyl-pyrrolidine was used in
place of N, N-dimethylethylenediamine to vield the title compound as a TFA salt (13 mg,
0.020 mmol, 28 %).

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

Example 16

2-12-(3-Triflucromethyl-4.5 6. 7-4tetrahydroindazol-1-yD-acetylamingl-4.5.8, 7 -tetrahydro-
benzolblthiophene-3-carboxylic acid (2-pyrrolidin-1-yl-ethy}-amide




10

15

20

F3CO H In a simlar manner to exanple |le,
c-[1, 41di oxan-2-y1l net hyl am ne was used in place of
N, N-dinethylethylenedianmine to yield the title

(17 ng, 0.033 nmol, 46 %9. MS (ESI) . <
W@%@@bﬁﬁgﬁ + H. 5 Exanpl e 2Bg2-12-(3-Trifl uo)r"gﬁ{e"{"g‘é?i’f’“ 851
5 6, 7-tetrahydroi ndazol - 1-v1)-acetyl am nol -4 5
6, 7-tetrahydro- 10 benzoi bl t hi ophene- 3-carboxylic
q;?},l-dioxo-tetrahydro-lAﬁ-thiophen-3-v1)-anide 0

O=s FBC In a simlar manner to exanple le,
tetrah 0- 3-t hi ophenam ne- 1, 1-di oxi de was used in
pl ace of \\N - di et hyl et hyl enedi anine to yield the
&Ctltlecpomp nd (14 ng, 0.026 mmol, 38 % . 15 M5 (ESI)
=Rl z ®45. Hr. Exanple 26
féF?ﬁi thyl-4,5,6, 7-tetrahydroi ndazol -1-v1
acetvl am nol -4, 5,6, 7-t et rahydr 020
nzol bl t hi ophene- 3-carboxvlic acid
(2-ovridin-3-1/1-ethvl)-amde WO
20081003452PCT/ EP2007/ 005851 31
In a similar manner to example 1e, N-(2-aminoethyl)pyrrolidine was used in place of N, N-

dimethylethylenediamine to yield the title compound as a TFA salt (8 mg, 0.013 mmoi, 18
%).
MS (ESD : m/z 524.5[M + HT".

Example 17

2-[2-(3-Trifluoromethyl-4.5.6, 7-tetrahydroindazol-1 -yD-acetylaminol-4.5.6,7-teirahydro-
benzolblthiophene-3-carboxylic acid (2-morpholin-4-yl-ethyh-amide

In a similar manner fo example 1e, N-(2-aminosthyl)morpholine was used in place of N,
N-dimethylethylenediamine to yield the title compound {15 mg, 0.023 mmol, 33 %;.
MS (ESI) : miz 540.5 [M + HJ".

Example 18

2.[2-(3-Trifluoromethyi-4.5 .8, 7-tetrahvdroindazol-1-yl)-acetyiamino}-4,5,6.7 -tetranydro-

benzolblthiophene-3-carboxylic acid (3-morpholin-4-vl-propyl}-amide




In a simlar manner to exanple |le,

3-(2-am noet hyl ) pyri di ne was used in place of N,

Ndi et hyl et hyl enediam ne to yield the title conpound

045 mmol, 64 %9. M5 (ESI) : rrik 5
Wélr%@%gsggzle 27 J2-(3-Triflygronethyl-4 5 %T?EPEMWQSSSI
6, 7-tet rahydr oi ndazol -1-y1)-acetyl am nol-4,5,6, 7-tetr
drobenzol bl t hi ophene- 3-carboxylic acid
ch nmet hyl am nonet hyl -furan-2-ylnmethyl)-amde 1In a
a manner to exanple le,
C(5-D thyéam nomet hyl - furan-2-yl) - et hyl am ne was

used in pJ e of N, N-dinethylethyl enedianm ne to
F.Cyi Id él t}t1 e~conpound as a TFA salt (23 ng, 0.033
0/; ESI) : rniz 565.0 [M+ Hr. Exanple
2- (3 Tr| fI uoronet hyl-4,5, 6, 7-tetrahydroi ndazol - 1-y1
-acetylam nol -4,5, 6, 7-tetrahydrobenzor bl t hi ophene- 3-

carboxylic acid
(1, 5-di nethyl- 1H pyrazol - 3-yl et hyl ) - am de 20
in a Sipvigr VERESAPEXABPIE 67 NIBSOENOBIPYIMerholne Vas HSefHR ﬁéﬂce of N,

Ndlh@th?%ﬁ%h@dlhﬁme(ta y‘r_édethg'ﬁfl@ ?zférﬁb(dtﬁ‘la% may, BN Hvd1 D R

was uséd i n & ace of N, di met hyl'et hyl enedi ami ne to
5 MS &S dVE nd4d 'é"ﬁen”pound (23 ny, 0.043 mvl, 61 %. 5
MS (ESI) : mlz 535.3 [M+ Hr.

Example 19

2-[2-(3-Trifluoromethyl-4.5 6, 7-tetrahydroindazoi-1-yl)-acetviaminol-4.5 6. 7-tetrahydro-

10 benzo[bithiophene-3-carboxviic acid (pyridin-2-yimethyi}-amide

\_
N N
o H

C
=N /
o N\‘)Lﬁ [ I

In a similar manner to example 1e, 2-(aminomethyl)pyridine was used in place of N, N-
dimethylethylenediamine to yield the titie compound (5 mg, 0.008 mmol, 14 %).
15 MS (ESI): mfz 518.3 [M + HJ".

Example 20

2-[2-(3-Trifluoromethyi-4.5 6, 7-tetrahydroindazol-1-yl}-acetylamino}-4,5 .6.7-tetrahydro-
20 benzolblthiophene-3-carboxylic acid (2-pyridin-2-yl-ethyl}-amide




10

15

20

Exanpl e 29
24243-Tri fl uoronet hyl-4.5, 6, 7-t et rahydr oi ndazol - 1-y1)
-acetvlamnol -4,5,6, 7-tetrahydrol0
f L) thi ophene-3-carboxylic acid
WQ?@?/B‘%“% et rahvdr o-f uran- 2,9 Oret hyl | -am de PCT/ER2Q07/003851
simlar manner to exanple |e,

(R) - -tetrahydrofurfurylam ne was used in place of
N, di met hyl et hyl enediamine to yield the title
co (17 nmg, 0.034 nmol, 48 %9. MS (ESI) : mz

512.0 {M + H. Exanple 30 20
rifd uoromnethyl-4,5,6, 7-tetrahydroi ndazol - 1-v

ro-furan-2-yl)nmethyll-am de WO
P2007/ 005851 33 In a simlar nanner
exanple le, (S)-(+)-tetrahydrofurfurylam ne was
used in place of N, N-dinethylethylenediamne to
In a ginélad maheert totdxempieEn e BRE-4raiboetoyHperid 38 wamnised Beplge of N, N-

i 1ng§fé§)e? 5,19% [ Eé?q'ﬁ'cﬁ 1,17 %).
d'me@ “(°3- iral elZth oneﬁ%/t%iogb%u@(t et ’ahyé?‘ifp%dazoul)-l-y
MS (Ephacez \A3&d Mot HE. 5, 6, 7- t et r ahydr obenzol t1 t hi ophene- 3

-carboalic acid (5-nethyl-pyrazin-2-ylnethyl)-am de
10
Example 21

2-[2-(3-Trifluoromethyl-4.5 6 7-tetrahydroindazol-1-yl)-acetylamino]-4,5.6.7-tetrahydro-

benzo[blthiophene-3-carboxvlic acid (2-hydroxy-ethvl)-amide

HO

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) : miz 471.8 [M + HJ".

Exampie 22

2.12-(3-Trifluoromethyl-4,5.6 . 7-tetrahydroindazol-1-yl)-acetylamino]-4.5.6 7 -tetrahydro-
benzo[blthiophene-3-carboxylic acid (3-hydroxy-2.2-dimethvi-propyl}-amide




In a simlar manner to exanple le,
2- (am nomet hyl ) - 5- met hyl pyrazi ne was used in place of
N, N-dinethyl ethylenedianmine to yield the title
(24 ng, 0.045 nmol, 65 %. 15 M5 ( 7
Wéggﬁ@%% + Hr. Exanple 32 og E’%ll‘)EPZOlW 005851
242-(3-Trifluoronethyl-4,5,6.7-tetrahydroi ndazol -1-yl

) - yl am not-4,5,6,7- 20
temobenzof bl t hi ophene- 3- car boxyfic acid
(2- met hanesub f onyl am no- et hyl ) - am de

3-Trifluoronethyl-4,5,6,7-tetrahydroi ndaz

> inol-4,5,6,7-

] t hi ophene- 3- car bonyl yam noyet hyI i -
-butyl ester WO

008/ 003452PCT/ EP2007/ 005851 34 ,Boc HN \Th 0 111 030

Hs In a simlar nmanner to exanple |le,

In a Nnﬁmcmhhatlt@ amdhpammesmnws ediimethyl1agreparfol Nas used in place of

w B ST el b i AR 2416
Ms QE)SZI)-.[rm'z(ESIB'ITr[IVHht}r onmet hyl-4,5,6, 7- tetrahydr oi ndazol -
-yl)-acetyl am nol-4,5,6, 7-

Example 23

2-[2-(3-Triflupromethyl-4.5.6, 7-tetrahydroindazol-1-yl)-acetylamino}-4,5.6.7 -tetrahydro-
benzo[blthiophene-3-carboxylic acid (pyridin-4-yimethvl}-amide

10
N7 N
— o
N
F.C v 9 H
-—.‘N\}\N /I
e 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 + HJ".

Example 24

2-J2-{3-Triflupromethvyl-4. 5,6, 7-tetrahyvdroindazol-1-yl}-acetyiaminol-4,5,6.7-tetrahydro-
20 benzolblthiophene-3-carboxylic acid ({1, 4ldioxan-2-vimethyl}-amide




t et rahydr obenzo[ b] t hi ophene- 3-car boxyl i c aci d
(2- met hanesul f onyl ar ni no- et hyl ) - am de
[2-({2-[2-(3-Trifluoronethyl-4,5,6,7-tetrahydroi ndazo

[ -1- acetyl am nol-4,5, 6, 7-
w?é?ofgéﬁ%ﬁlzr obenzo[ bl t hi ophengocar bony! i - ani noy &t FPI7EA%E!
rbamc acid tert-butyl ester was dissolved in a
squ@ on of DCM (1 nL) and TFA (1 nL) and stirred at
L}ﬁg before 15 concentration in vacua. The
cobourless oil was redissolved in DCM (1
e’ hyl am ne (7.70 pL, 0.055 mmol) added,
ettanesul fonyl chloride (2.20 pL, 0.028

oh| oVied by erha
e ei ng mxture was stirred at Rl
v rnlghﬁ $he~<sanpl e was concentrated in vacua and
be residue obtained purified by preparative reverse
phase HPLC to yield the title conmpound as a white

In a$PhilafmaAndro elbrifd 187®|1,4]dibxM) 2-yI2RetMEartinSWas used irl glace of N,

N-di%gg%%géig@%x%@%ﬁg@g%\%mg@nd (17 mg, 0.033 mmol, 46 %).
MS ZESIP-ri/2- 527.3 ImeH)iret hy1- 4, 5, 6, 7-t et r ahydr oi ndazol - 1-v
5 1) -acetyl am nol -4,5,6, 7-
t et rahydr obenzof bi t hi ophene- 3- car boxyl i c acid
(2-met hvi am no-ethyl)-amde 5
Exas?'l R4g3- Trifluoromethyl-4,5,6,7-tetrahydroi ndazol -1-y1
acetylam no]-4,5,6, 7-
tetrahydrobenzo[b]thlophene 3-carboxylic acid (25 ny,
u@@M

10 benddffiltiophems- wbmgﬂmwhexaféxmm@m&ptﬁ mlo(pﬁé'n-ﬁg[j)—amide

0. 070 ) was added, followed by N- 10

(2-am poet hyl ) - N—nethyl carbam c acid tert-butyl

est eP= my, 0.070 mml) and

NAl di i ropyl ethylamne (12.2 pL, 0.070 mmol). The
resul tanty ture was stirred at RT overnight. The

F,csol very whs\renpved under reduced pressure, and the
2 dypurified by preparative reverse
gFRe_resul ting residue was dissolved in a
ution of DCM (0.5 nL) and TFA (0.5 nlL) and stirred
RT for 30 mn, before 15 concentration in vacuo.

o B by R SRR B o ot
placd bANSEHdImdthPethgendiididibe tal@eldithe fitls dolrfpoynd (¥ rag ABA267/mmol, 38

%)MA+HL Exanpl e 34 20
" 242-(3-Trifluoromethyl-4,5,67-tetrahvdroi ndazol - 1-v1)
15 MS (Esbetrv M 4 18’ 6, 7-
t et rahvdr obenzol bi t hi ophene- 3- carboxylic acid

(4-am no-butyl)-am de
Exampie 26

2-J2-{3-Trifluoromethyl-4.5 .6 7-tetrahvdroindazol-1-vh-acetylamino]-4.5.6, 7-tetrahydro-

20 benzolblithiophene-3-carbo
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H2N F3CO El H s WD 2008/ 003452PC T/ EP2007/ 005851 36
In a simlar manner to exanple 33,
N- Boo- 1, 4- di anmi nobut ane was used in place of N-(2-
] thyl)-N-nethyl carbamc acid tert-buty] er
Wﬁg&]@ﬁg 4ayt he title conpoungjas a TFA salt (%%&i’gﬂommsa
0.003 mmol, 59%. M5 (ESI) : mz 498.5 [M+ H. 5

-Trifluoronethyl-4,5,6,7-tetratnrdroi ndazol - 1-
tylam nol -4,5,6, 7- '

(2-ethvlam m-ethvl)-amde 10 In a simlar manner
cto ex anHs 3, N-Boc- N ethyl -ethyl enedi am ne. HCl was
1sgd I pl _ N- (2-am noet hyl )-N-nmet hyl carbam c
i ster to yield the title conpound as
FA salt ¥7 0.011 mmol, 15%. 15 Ms (ES?) : mz
198.5 [M + H . Exanple 36
242-(3-Trifluoronethyl-4,5,6
In a Sintilat radnyelr i exdepl 14, 43-(2aaminyéthyhpyodine was aiszd in place of N, N-

dimethylethylenediamine to yield the title compound (24mg, 0.045 mmol, 64 %).
MS (ESI) : miz 532.3 [M + H]".

Fs

Example 27

[2-(3-Triflucromethyi-4,5.6.7-tetrahydroindazol-1-yi)-acetylamino]-4.5.6, 7-tetrahydro-
benzolblthiophene-3-carboxylic acid (5-dimethylaminomethyl-furan-2-vimethyl)-amide

AN
N—
0

! o

N
F.C O
*UN=N /
\N N |
2 H g

In a similar manner to example e, C-(5-Dimethylaminomethyl-furan-2-yl}-methylamine
was used in piace of N, N-dimethylethylenediamine to yield the title compound as a TFA
salt (23 mg, 0.033 mmol, 48 %]).
MS (ESH : m/z 565.0 [M + HJ".

Exampie 28

2-[2-{3-Trifluoromethyi-4 5 6_7-tetrahvdroindazol-1-yl-acetyilamino]-4.5.6, 7-tetrahydro-
benzoiblthiophene-3-carboxylic acid (1,5-dimethyi-1H-pyrazol-3-yimethyl}-amide
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20 tetrahydrobenzof blthi ophene-3-carboxvlic acid
((R-1-pyrrolidin-3-vinethyl)-amde In a simlar
manner to exanple 33,

- 3- apj nonmet hyl- 1- N- Boc- pyrrol i di ne was u LN _
wé%ogfﬁu%?ﬂ N- (2- am noet hyl ) - Nsnet hyl car bam 0%323’{1@20071003851
tert-butyl ester to yield the title conpound as a TFA

salt (5 mg, 0.009 mml, 12 %9. 25 M5 (ESI) @ mz
510N3!\\i M+ H . W 2008/ 003452PCT/ EP2007/ 005851 37

Ex I 7

2-12-(3- Tyl (I)uoromethyl 4,5,6, 7-tetrahydroi ndazol - 1-v
noI 4 5,6,7- 5

i N3~k e In a sim’lar manner to exanpl e
, 3-am no-1-N-Boc-azetidine was used in place of
(2- am noethyl)-Nnethyl carbamc acid tert-butyl

est r to |d the t nda anl al t
ina (Sil’Tj!l arbyeb‘i% emple 4%0!9? cﬁ%gtgégyr?zo )nue@?&al{n ﬁnﬁ/lw?s used in
placétbf NE&(«dn‘métEyiaByléﬁed:amme to yield the title compound (23 mg, 0.043 mmol, 61
%). 242-(3-Trifluoronethyl-4,5,6, 7-tetrahydroi ndazol - 1- 1/
1)-acetvlamnol-4,5,6, 7-
MS ESi)r: anh!yo&&ﬁ@[h’zbfb’l t hi ophene- 3- carboxylic acid
(azetidin-3-vinethyl)-am de 20 In a simlar manner
to exanple 33, 3-am nonethyl-1-N-Boc-azetidi ne was
Exampgled@®i n pl ace of N-(2-am noethyl)-N-methyl carbamc
acid tert-butyl ester to yield the title conpound as
2a TFA salth(lo6 6 )

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 + HJ".

Example 30

2-[2-{3-Trifluoromethyl-4 5.6 7-tetrahvdroindazol-1-yl}-acetylaminol-4.5.6.7 -tetrahydro-

benzolblthiophene-3-carboxylic acid [(S)-1-({tetrahydro-furan-2-ylmethyli-amide




10

15

20

2-12-(3-Trifluoronmethyl-4,5,6, 7-tetrahydroi ndazol -1-y

1) -acetylam nol-4.5,6, 7-

t et rahydr obenzof bi t hi ophene- 3-carboxylic acid -

-am no-propyl)-amde In a simlar manner

Wé%g’g@}%g%s, N-Boc- 1, 4- di angopr opane was usé’%f 2007/003851

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

tert-hutyl ester to yield the title conpound as a TFA

salf (%_ng, 0.0012 mmol, 21 %. 10 M5 (ESI) : nlz

4849 [ M+ Hb Exanpl e 40

FCZ- 12- S-ﬂr | uor onmet hyl-4,5, 6, 7-tetrahydroi ndazol - 1-y
3 Nac yIa 4,5,6,7- 15

etN y Ithi ophene- 3- car boxylic acid
yl anide S*Th"F3CH s
[2-(3-Trifluoronethyl-4,5,6, 7-tetrahydroi ndazol - 1-y
1) -acetyl am nol-4,5, 6, 7-
in a simflarahgmive eezohiid 16, (Sphiotardydafudiurjdrioe wes cs¢Q0 page of N,

: I 9
oA TRk B e 018 Bl i 55 )
MS E8hbeuz igfilddM + 6di ng 20 1.22 mol /g, 53 ngy, 0.064

nol ) was added, followed by ethylamne (2.0 M

solution in THF, 94.0 pl, 0.188 nmol ). The resultant
ExampigBilir e was heated in a Biotage SmithCreator

m crowave at 120 C for 15 min. The resin was filtered

off_and vvashed throuh W|th IYEOH (2.x 50
at 546 W ptetrave 5

W )-dcendanlnai=S ol

benzojbithio héneVB.5a1BERIE BLHAS-BTb in@-yimoith heideesi due
obtained purified by preparative reverse phase 25
HPLC to afford the title conpound as a white solid (1
W@,@os mol, 6 %9. M5 (ESI) : mlz 455.5 [M + Hr.
WO2008/ 003452PCT/ EP2007/ 005851 39 Exanpl e 41
242\“&%‘“ fIgior omet hvl -4, 5, 6, 7-t et rahydr oi ndazol - 1-vh
o -acetyl amrdl -4, 5, 6, 7-

r akydr ob I t hi ophene- 3-car boxvlic acid
t 'gel ey

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

Example 32

2-[2-{3-Trifiluoromethyl-4.5.6. 7+etrahydroindazol-1-vi)-acetylamino}-4,.5.6,7-
tetrahydrobenzo[blthiophene-3-carboxylic acid (2-methanesulfionylamino-ethyl)-amide

a) [2-({2-[2-(3-Triflucromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino}-4,5,6,7-
tetrahydrobenzo|blthiophene-3-carbonyl}-amino)-ethyl}-carbamic acid terf-butyl ester:
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SlIn a simlar manner to exanple 40, dinethylam ne
(2.0 Msolution in THE) was used in place of
ethylamne (2.0 Msolution in THE) to yield the title

0 - :
Wﬁg@’%@gﬁq% SrlH:rg’ Egégg?emggl ’ 46 A M (ESD o Bdanomoossst

N- ( 3- Fl vdroxvnet hvl -4, 5,6, 7-tetrahvdro- benzol tithi ooh
en-2-vRs2-(3-trifluoronethvl-4.5,6, 7-
tetramwd10|ndazol 1-vl)-acetam de

a)N-(4 , 7- Tetrahydr o- benzo[ b] t hi ophen-2-1(1)-2-(3-
trifluor y14567tetrahydro

FCI ndaz?

wnethyl 4,5, 6, 7-t et rahydr oi ndazol -1-y

trahydrob nzo b]thlophene 3-carboxylic acid (200
, 0.47 mmol) and copper powder 25 (45 ng, 010 nmol)
wer e suspended in quinoline (4 nL) and the resulting
m xture heated in a Biotage SmthCreator m crowave at
in a%%lagﬂéﬁﬁerlg é’ﬂa éJIeT"?@ mBgclgtlﬁylé/m:ﬁﬂilﬂéJWSQ ubed fh M@&eﬁbi N, N-

% n.), acid HCl, and extractzg
dim vﬂqﬁhmr@ﬁﬁmmeetpw@d the twemnweynd ha WBRBPlikd © Spg diffZegmmol.
apopere dried over sodiumsulfate and concentrated in
vacua. The WD 2008/ 003452PCT/ EP2007/ 005851 40
resi due obtained was purified by silica gel
by C hr onat pge- m;rmﬂuus:imh@@bﬁ &3-tal'ah*gdbl,ndlaml-afyﬂ)eacétyﬂémino]—4,5,6,7-

tetra %)t?e & 'Eﬂ?u d 853 @arngy ic acnél '{f—‘ m%fﬁ hgsdf&r?ﬁarﬂfﬂo-e%yﬁ-%mide

b) N- (3-Fornyl-4,5, 6, 7-t et rahydr o- benzo[ b] t hi ophen- 2-y
1)-2-(g-trifluoromethyl-4,5,6,7-

tetrqﬁ¥9r0|ndazol 1-yl1)- acetan1de 10 Phosphorus
oxychoride (399 pl, 4.28 mmol) was added dropwi se to
a stirted sol ution of DVF (332 pl, 4.28 mmol) in

1, 2-di chlor@et hane (3 nL). A suspension of

N
FcN(lng-
el r ahy dr o/be i b] t hi ophen-2-y1)-2-(3-trifluoronethy
- N-5/6,,7- dr oi ndazol -1-yl)- acetam de (1.64 g,
4328 mol ) T , 2-di chl oroet hane (80 nlL) was added

rtionwise with stirring, and the mxture stirred at
RT for 15 mn. The resulting yell ow sol ution was

[2-({2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl}-acetylamino}-4,5,6,7-
tetrahydrobenzo[b]thiophene-s-'carbbnyl}-amino)—éthyl]-(:arbamic acid fert-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 mlL) and
triethylamine (7.70 pL, 0.055 mmol) added, foliowed by methanesulfonyi chloride (2.20
pL, 0.028 mmol). The resuliing mixture was stirred at RT overnight. The sample was
concenirated 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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15 refluxed for 20 mn. After cooling to R, the
m xture was added to a solution of sodium acetate
(13.6 g, 166 nmmol, in 130 nL of water) and the

w ol u{ion heated at 50 t for 20 min. After co

Li
P& 50l ution was dilutgd with DCM (100 fEPg‘wa(ﬂ%SSl
t he phases separated. The aqueous | ayer was extracted

2.72-14 ?ﬂlu@%}ﬁétﬂvq’-g 5821 ARy A BRJSAIRI e RIBRAbICES Bas hed

FCO(3- R r#y

WL Tl Sat ur at ed - Sodr umm br carbonat @ sof ut ont (100 m),

vacuo to afford t he t|tIe conpound as a ye||OM/SO|Id
(1.52 g, 3.70 nmol, 86 %.
c)N—%ﬁ/FNdroxynethyl-4,5,6,7-tetrahydro-benzo[b]thiop
hen- 1)-2-(3-trif|uoronethy1-
4,5, 6, et phydr oi ndazol - 1-y1) - acet am de 25 WO
2008/003& ZPCT/ EP2007/ 005851 41
4,576, 7-t et rahydr o- benzo[ b] t hi ophen- 2-y1)
2435 bt hyl - 415, 6, 7-

rahydf 6l - 1-y1) - acet ani de (1.30g, 3.16 nmol)

s added portionwise, with stirring, to a solution

of sodi um borohydride (359 ng, 9.49 mmol) in EtOH
(300 m). The resulting mxture was stirred at RT for

' Acet d ded .d he 5
A L T
tetraﬁﬁiﬁ@ﬂhtdi{ﬁ]tiﬁ&bheﬁemxyﬁc atifl qesl nay) (0IS9- minol)ewasotiisshived in a

o Rl R 9 T oSkt v

tetramethtylusomilinu hemﬁbérapmwhdtedaﬁ mﬂr(ﬁﬂ emnd?lhweae@dﬁdt tpliowed by N-

(2-anf hg@ﬂ%ﬂ%ét@g }3% &%@?&gﬁ e‘?ﬁbﬂ?yiye%hé{%a%% gofd- nﬁﬁmg and N.N-

dnso@oayﬂpihgtame {122 pL, O

0 mmol}). The resultant mlxture was stirred at RT

overr%g}gtz frre- éo‘ivgehf WHO Féh'ﬁfeﬁﬂrﬁieﬁre%U%dW@&eré d&#PIhe rdsidiasiftained

7-tetrahydrot hi eno

punﬁ@ﬁ @(r;gﬁpegatyg?rgﬁqa@npaése ![lgLC The resul‘tmg residue was dissolved in a
soiut%nam DeND (05 Ghihy dh@-FHA seeﬁwi 2nd-stilred adat- BT dar BoXaini dbefore

concentratlon 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-tetrahvdroindazol-1-vi)}-acetylamino]-4.5.6,7-

tetrahvdrobenzolblthiophene-3-carboxylic acid {4-aminc-butyl)-amide

2\\
&
N
o H
=N
\N\.)\\N (]



20 Tetrahydro-4H pyran-4-one (1.779, 17.7 mol),
cyanoacet amde (1.50g, 17.7 mmol) and sul phur (560
ng, 17.7 mol) were stirred in EtOH (6 ni).
gm ne (2 nk, 19.4 mmol) was added an =
W(r?g@% ?Qon stirred at RT oveggi ght. A precipi ?j %@iﬁﬂe{\’gﬂ%%l
formed. Water (10 nlL) was added and the solid
in a & IIE?Fn%ﬂnerV’l@%%rqué" 33 nogbeey, 4(d:ié?mﬂ$9utarte| 171 mtlﬁrmcé% N-(2-

Ive a pa

el ST RO ss o Bk B Grn T
sau(m,h @G0 hlol §9699, 8.3 rmol . 479 VB (ESI) : iz

M +
MS(ES )2"("73 ‘(g?rﬁlf"f%w omet hyl ) - 4, 5- di hydr oi ndazol e- 1- yDace
5 tam do-4,5, 6, 7-
£ rt@ﬁt r?hydr ot hi eno[ 2, 3-c] pyr an- 3- car boxam de. WO
X2 8P 003452PCT/ EP2007/ 005851 42
2-am no-5, 7-di hydro- 4H-t hi eno[ 2, 3- ] pyran 3- car boxam

| D\VF (3 nmJ 50 pL) and poI ymar supported

car bonyl di i m dazole (330 5 ng, 1.2 mmol /g, 0.396
\‘t dded. The reaction m xture was heated at 120 C

for mn in the mcrowave. The reaction m xture was

filter vvashing with MeOH (10 nL), EtOAc (10 niL),

10

Pnl). The filtrate was concentrated in

e a_yellow gum Purification by

Kpar Ihv s se phase HPLC gave desired product
ife s .6 ng, 0.018 nmol, 9 %9. 10 M5

Sl) : mz 429 [M+ H Exanple 44

2(2-(3-(trifluoronethyl)-4,5,6,7-tetrahydro-/Hindaz

ina §L§ﬂﬁllﬂ\é$r?ﬁ$2%%m dqg%s:ﬁ%gaﬁZﬁ—gtgéi-e]féylgnae%g%r@é‘]—leﬁwagllsed in place

of N-(2-aminoethyl)-N-methyl carbamic acid fert-butyl ester to yield the titie compound as

a TFA salt (7 mg, 0.011 mmol, 15 %).
15 MS (ESI) : m/z 498.5 [M + HJ".

and MeCN;
F.C vacuaot 0 rg|

Example 36

2-[2-(3—Trifluoromethvl—4.5,6,7~tetfahvdroindazol-1 ~y}-acetylamino}-4,5.6.7-
20 tetrahvdrobenzolblthiophene-3-carboxylic acid ((R)-1-pyrroiidin-3-vimethyl}-amide

N

C o H
=N ey
N H

In a similar manner to example 33, (S)-3-aminomethyl-1-N-Boc-pyrrolidine was ﬁsed in
place of N-(2-aminoethyl)-N-methyl carbamic acid fert-butyl ester to yield the title
compound as a TFA salt (5 mg, 0.008 mmol, 12 %).

25 MS (ESH :m/z 510.3[M + HJ".



20 A solution of 2,5-dihydroxy-1,4-dithiane (5.83 g,
38.3 mmol ), 2-cyanoacetamde (8.4 g, 99.1 mmol) and
triethylamne (10 nmL, 71.9 mmol) in EtOH (30 nL) was
70C for 2 h then allowed to stand

Wg\?@%ﬁ?ﬁ‘ . The reaction mxzure was reduced PW@?&?“?’“"%Sl
in vacuo and the solution cooled with ice to produce
a precipitate. The solid was filtered off, 25 washing
with heptane (200 nL) to give product as a brown

Exaggleidd (7.12 g, 50.1 nmmol, 51 % . 1H NVR (400MHz,
CD30D): 6 6.21 (d, 1H), 693(d 1H. WO

2008/ 003452PC T/ EP2007/ 005851 43 )

5 1etr%yérb&ér%%]tﬁr6bﬁmé~®1c§ﬂbw@a&d a&afdmxam 5
- am not hi ophene- 3- car boxar ni de (23 ny, O 16 mmol)
and 2-( 3- (trlfluororrethyl) 4,5,6, 7-
t et rahydro- 1H i ndazol e-1-yl )acetic acid (40 ng, 0.16
nmol ) di ssolved in DCM/DW (2 nL / 50 pL) and
pol ymer™~gupported carbonyl dii m dazole (264 ny, 1.2

nmol / g, 32-nmol ) added. The reaction m xture was
F.Cheat ea atH 19 for 10 mnmin a Biotage 10
it h owave. The reaction m xture was

LT |
¥er'edHwas wi th MeOH (10mi), EtOAc (10ni), and
CN (10 rrL) The filtrate was concentrated in vacuo
0 give a yellow gum Purification by preparative

In a'%%'\l/ E@ﬁyﬁerﬁﬁf%gyrgkg %%nﬁfﬁc’h fi\g—gg.g-é%%ﬁﬁég X%% JLBq ir?pigl@e of N-(2-
amirGettytyiyinethy( 2arb8vhiar adid teok ity telster fo vield te tile compeundras a TFA
10 salt[‘ﬂ :990138 HBF%%‘;‘ do-4,5, 6, 7-

drothi eno 3- clpyr| di ne- 3- car boxam de
MS (ESI) m!z 482.4 [M + HJ'.

Example 38

15 2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-vl)-acetylaminol-4.5.6,7-
tetrahydrobenzofblthiophene-3-carboxylic acid (azetidin-3-yimethyl)-amide

20 In a similar manner {o 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!): miz 496.6 [M + HJ.

25 Example 39
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25

20 a)
2-am no-6-nethyl -4,5,6, 7-tetrahydr ot hi eno[ 2, 3-c] pyrid
ine 3-carboxam de 25 N-nethyl -4-piperidone (2 00 g,
mmpl ), cyanoacetami de (1.50 g, 17.7
Wga?(’]slﬁ?34i:’560 my, 17.7 mmmol) geere stirred in %ﬁ%f(@w"%ss‘
m.). Diethylamne (2 ni, 18.4 mol ) was added and the
reaction stirred at RT overnight. A precipitate had
2fo[I_mad V\&ter 10trrL) \S/as added and the soI [ d7

, 23 9.
ink 212

WD 2008
[M+ H. b)
6-met hyl -2-(2-(3-(trifluoronethyl)-4,5,6,7-tetrahydro
in ol e- 1-ypacetam do -4,5, 6, 7- tetrahydrothieno[2,

E i di ne-3-carboxamide 5 In a simlar manner to
exanpl 3b,

(?hyl -4,5,6, 7-tetrahydrot hi eno[ 2, 3-

- caf boxam de) was used in place of

mn ro-4Hthi enof[ 2, 3- 10

'§ n-8-cg mde to yield the title conmpound as
e TFA salt (11 ng, 0.02 mmol, 10 %9. Ms (ESI) : mz
42 [M+ H . Exanple 46

ina %’n(n%{ (3nddeid %Jcaﬂﬁﬁig %gt E/}M;%c)c fra. ara& irfpr a8 Mg LRL O HAA Lot N-(2-

acetam tra
amindeihyhdV-meBwtashanidi asit @:tdmt%@gtgm(ﬁgeld the title compound as a TFA

salt (6 mg, 0.0012 mmol, 21 %).
MS (ESI) : miz 484.6 [M + HJ".

2- am no-
F,Ccl Eyr iadi re-

Zn

Example 40

2-[2-{3-Trifluoromethyl-4.5 6. 7-tetrahydroindazol-1-yl)-acetyiaminol-4,5.6,7-
tatrahvdrobenzolblthiophene-3-carboxylic_acid ethvlamide

M
/O

FC_y % R
=N /
? N~

2-[2-(3-Trifluoromethyl-4,5,6,7-tetrahydroindazol-1-yl)-acetylamino}-4,5,6,7-
tetrahydrobenzofblthiophene-3-carboxylic acid (20 mg, 0.047 mmol) was dissolved in a
solution of DCM (800uL) and DMF (200 ul). Polymer supported carbodiimide (loading
1.22 mmollg, 53 mg, 0.064 mmol) was added, foliowed by ethylamine (2.0 M soiution in
THF, 94.0 ul, 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/iz 4555 [M + HJ'.
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a) tert-butyl
2- am no- 3- car banoyl- 4, 5- di hydr ot hi eno[ 2, 3- C] pyri di ne-
6(7H)-carboxylate -(00 tett-butyl
- j.peridi ne-1-carboxylate (9.95 g, 50
Wéff@ﬁoaégﬁeam de (4.24 g, 5038mpl) and sul fup‘g?%).Egmg?mS%l
50 mmol ) were stirred in EtOH (20 nL). Diethyl am ne
Exarﬁﬁem’r 48 25 mmol ) was added and the reaction stirred
RT overnight. A gumhad fornmed in the sol ution.
Vater (50 nmL) was added and the solid filtered,
s rm z%: )

b)tett bytyl@ carbarmyl 2-(2- (3 (trlfluororrethyl) 4,5
, 6, 7-tet droi ndazol e-1- yl)acetam do
F,C Hydryot hi-eno[ 2, 3-c] pyri di ne- 6( 71- 0- car boxyl at e

y1- 4, 5-di hydrot hi eno[ 2, 3-c] pyri di ne-
71 1) - car boxyl ate (72 nmg, 0.24 mmol) and
-(3-(tritluoronethyl)-4,5,6,7-tetrahydro-/Hindazol e

ina B@A\é?%ﬁh%ﬁoﬁ% g}? S r@mg& I%ﬁ’u AQT)& M"@Jlﬁloq JﬁSI‘P-IF\[ sl fed in

place aff ¢floyigrhide (2D @&z@u@n@s 3i HFh@ wqd H\&ﬁtblcpglpomcwsﬂgr@e@% mmol,
%)added The reaction m xture was

MS (ESI) : m/z 455.3 M + HJ".

Example 42

N-(3-Hydroxymethy}-4.5.6,7-tetrahvdro-benzo[bithiophen-2-vh)-2-(3-trifluoromethyl-4.5.6.7-

ietrahydroindazol-1-yl}-acetamide

a) N-(4,5,8,7-Tetrahydro-benzofblthiophen-2-yl}-2-(3-triflucromethyl-4,5,6,7-tetrahydro
indazol-1-yl)-acetamide

C N O
-_\N\)\—\N 4
N H S

2-[2-(3-Trifiuoromethy!-4,5 6, 7-tetrahydroindazol-1-yl}-acetylamino}-4,5,8,7-

tetrahydrobenzo[blthiophene-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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10 heated at 120 C for 10 min in the mcrowave. The
reaction m xture was filtered washing with MeOH (10
Et OAc (10 ni), and MeCN (10 ni). The filtrate

entrat ed in vacuo to give product as_ a
Wﬁ%&ﬂsﬁ%f 0.0127 mmol, 53 %. M5 (ESI) : ’%ﬁ@”ﬁ’%ﬁﬂ
+ Hr.

resm‘&é %b{a%eﬁ:%va{stﬂu'nf édJSV 52 7&@( kdrothaBogbaphy uSing TOM B bREAZ B afford

pacet am do-
the t@‘@ﬁ?fﬂﬁ%ﬁ@ﬁrﬁﬂéﬁdﬁ@é@ﬂbﬁ 6170 e Redmmeh 88¥8ini de 20
tett-butyl 3-carbanoyl-2-(2-(3-(trifluoronmethyl)-4,5,6
, 7-tetrahydro-/Hindazol e-1- yl)acetam do
-4, 5-di hydr ot hi eno[ 2, 3-ci pyri di ne-6(7H) - car boxyl at e
b) wagv-(h- mymed 6| PateF By daisbefZa [ sthiophnk Jyl)2a(d-tefiuororeethyitd, 5,6, 7-
RT. f.or rea t|on m xture was concentrated in
tetraw&lgd Il-JJ—laF?t by preparative reverse phase HPLC
to give deS|red product as a 25 white solid as the
TFA salt (12, my, 0.023 mml, 22 %9. M5 (ESI) : mz
428 [M +Okg. WD 2008/ 003452PCT/ EP2007/ 005851 46
,|nEthyI 2-(243-(trifluoronmethyl)-4,5

Phosphorus oxychloride (399 pl, 4.28 mmol) was added dropwise to a stirred solution of
DMF (332 pl, 4.28 mmol) in 1,2-dichloroethane (3 mL). A suspension of N-(4,5,6,7-
tetrahydro-benzo[blthiophen-2-yl)-2-(3-trifluoromethyl-4,5,8, 7-tetrahydroindazol-1-yi)-
acetamide (1.64 g, 4.28 mmol) in 1,2-dichloroethane (80 rﬁL) was added portionwise with
stiring, 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 fayer 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-Hydroxymethyi-4,5,6, 7-tetrahydro-benzo[blthiophen-2-yl)-2-(3-trifiuoromethyl-
4,5,6,7-tetrahydroindazol-1-yl)-acetamide
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5 a) 2-am no-4,5-dinethylthi ophene- 3-carboxam de 10
2- but anone (1.27 g, 17.6 nmol ), cyanoacetam de (1.50
g, 17.6 nmmol) and sul phur (560 ng, 17.6 nmol) were
Jn EtOH (6 n.). Diethylamne (2 ni, -
W%’F{O‘%\%as added and the reggtion stirred at ﬁ'ﬁ%mmwﬂ
overnight. Water (20 nL) was added and the reaction
N-(3! fﬁoﬁhﬁ-@s @’fttét@a%@n% tbéﬁz@[bﬁﬁ.@ﬁﬁen(iﬁ) Qdes-ihﬂabrorrtdﬂ@yl-zt 5,6,7-

layers were

tetraﬂlqu@ﬂd@@b? Y“@S‘@@m"ﬁ Q1t@9e%i1%ﬁ15“ql)ﬁl@ssqﬂd9g HPRPBW’B%‘@“\ §firring,
to a ¥t§ll§%lb9 df QO&UM %OFHI'QGM'@ (388 mkp oA Wehbipky EXOH (300 43 Moe resulting

15
mixtige S TRR#HY 28 AT J0 40 TIN-1 1 ARGHG Al . a8dsdoiopyige, yjfl the
eﬁerVéHc@hdw@éeé@ Ihe' l9saitiag aikide) wﬁdﬁc@pﬂﬁr&e&mwcbokcaaﬁf@é an off-

whitysolgh; Toe St YRR SR ER) Bt westhadywith uster (100
mL).i Thepbraamicoivere dried over sodium sulfate and concentrated in vacuo to yield the
t Pyr an- 3- car boxam

title cé’é“ﬂq’]S”@FgF‘g ﬁw@g‘géq ?L gegbgm‘g'fﬁn 0%’ 1 ng, 0.008
MS (ESbHI: m/z2 a4 [MSFHESI) @ miz 401 [M+ H . Exanple 48

WD 2008/ 003452PCT/ EP2007/ 005851 47 _

4- Et hyl-5-net hvl-2-(2-(3-(trifluoronmethyl)-4,5,6,7-te
Exangpl@A§ dr oi ndazol e- 1- vnacet ami do)

t hi ophene- 3- car boxani de a)

2- Anmi
2-(2- (3-(tnﬂuorome’thv[)-1 5—d|hydro:rt1 alz:(talhI O\R)acgtgmidoc %rga é) );?é?ra%vdrothleno [2.3-

c]gyg;an—?:—carboxamld

a) 2-amino-5,7-dihydro-4H-thieno[ 2, 3-clpyran-3-carboxamide

H,N

/N0

2 5

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, 194
mmol) was added and the reaction stired 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 EtCAc/MeOH (75 mL), then
filtered o 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 45867
tetrahydrothieno[2, 3-clpyran-3-carboxamide.
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2-pentanone (1.52 g, 17.6 mmol ), cyanoacetam de (1.50
g, 17.6 mmol) and sul phur (560 ng, 17.6mmDl) were
stirred in EtOH (6 nL). Diethylamne (2 nL, 19.4
I added 10 and the reaction stirred
WOVEP)I(‘])?BQF] . Water (20 nmL) was added and the wridoonmossst
precipitate filtered off and washed with heptane (100
m.) to gi went product as a creamsolid (150 ng,
0.81 mmol , 1H NWVR (400MHz, CDCI3): 6 1.17 (t,
2.61 (q,2H), 5.48 (bs,2H), 5.84

(2-(3-(trifluoronethyl)-4,5,6,7-te
-yl) acet am de)
ene- 3-carboxamde 20 In a simlar manner to

-an%néa‘g]Trbci)h@d tJi‘M 111 ?nJE%fHMrgH Q}EQI%BQar%dQ ?5,6’ ﬂ?&a'@ﬂem%ﬁ and 2-(3-

use
(tnﬁ@rmthwﬁﬁﬁwenyuyobemaazquw@ng afthy(BANMS- GAh oxmPh were

dlss@gec} @éﬁd{lﬂ &4 H@ réﬂ'_/t ﬁﬁ&?ﬂﬂ?mé? SL%EXHHed gargangrlcfm&azo% (330
mg, 3.2(rpmelg,10:3 rumoaminw Yha, rsatﬁorrﬂt'%vﬁeawdmt%atzaoe Gyfor 10

min lr}/ ﬁ')eplhﬁﬁﬁ\%@@ 0 réachod n?uctu@was filtered washing with MeOH (10 mL),
tetra gdr obenzor bl t hi gphene- 3- car boxam de

EtO@@b@l@ 3 454 FB@QIE@@@W)OO%?[R@@ wag) concentrated \:[r\iovacuo to give a
yello@r CP'uﬁﬁdéﬂérOBﬁb afflive 4everés phdsetHRIY dawbessred iphdduict as a

whitd SIS 5 %n¢ 3 ABNELCE %),

MS (ESI): m/z 429 [M + HJ".
Example 44

2-(2-(3-(irifluoromethvli-4.5.8, 7-tetrahydro- 1 H-indazole-1-yl}acetamido}thiophene-3-

carboxamide

a) 2-amincthiophene-3-carboxamide

H,N

/ 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,CD): 8 6.21 (d, 1H), 6.93 (d, 1H).



5
2-am no-4,5, 6, 7-tetrahydrobenzo[ b] t hi ophene- 3- car boxa
mde (250 ng, 1.28 mmol) and triethylam ne (0.18 ni,

) were stirred in DCM (5 nL).

Wé?@%o r 4pr opi onyl chl oride (462 ng, 1.28 mmIP)CTWé?OW“OSSSl
added dropwi se under a nitrogen atnosphere. Stirring
was GQRtkl - i i -1 B SccliFiaght ene-3-

9 e Zeadt TR RNy AT Mo Rame  (anecrsRRdgost
carbppamiderhe combi ned DCM | ayers were washed with brine,
dried over MgpSOH4, filtered and the sol vent renoved in
vacuo to give the desired product as a yellow solid
290 ng, 1.0%f mmol, 79% . 1H NWVR (400MHz, CDCl 3):
.86 (nt 2.72 (m4H), 2.91 (t,2H), 3.86 (t,
2 N5. 7 : , 12.1 (s,1H). 15 b)
[ net hyl )-4,5, 6, 7-t et rahydr oi ndazol e-
proPan doys- 4,5, 6, 7-
t r ahydr ob@nzo[ b] t hi ophene- 3- car boxani de 20
3-(trifluoronethyl)-4,5,6,7-tetrahydroi ndazole (50
S ng, 0.263 mmol) was dissolved in DM (2 nL). NaH (60%

2-an][iﬂuftﬁ4i%pr§ég§¥t?eéﬁb?@nii¢b @3 mg,_lg.mgnm(al) 2 z:xtriadtaﬂtumaldﬁﬁeﬁs,s,r
ol I owe ot assj,um .l e at al y.s n

etrapGie O APIEr Y Peets AP orp 1 grngh el deayel I o owe
(2 meh 50 Qpy endpaingd sughdite , carticelykittniddradb ¢260fng] 1l 2i mpiody. 0.32

- 3-carboxam de. (75, 0.2 )s h d
el SRR T BETE R ARRLL & eaetd 2l 100 OCH o iy P Blotace
10 Smith@reatdBimitrageaveSiHer€agimnonixivre masditered wasbing with Mefddd 10mL),
o} .4 d ( [ i
ORI MO0l ALY Tlaalf Wil Fidfto give =
yellow\gam. M8 dGaticn byt ppearativedreverae pBasedntLG aasdasires Pgutld ma,
29t 0 give a yellow gum Purification by preparative
reverse phase PLC gave desired product (22.7 nyg,
MS (EShs M3dilog. 30 M5 (ESI) : mz 441 [M WO
15 2008/ 003452PCT/ EP2007/ 005851 49 Exanpl e 50
Et hy|51- (2-(3-carbanovl-4,5,6, 7-tetrahydrobenzorbithio
Example #22- y| ani no) - 2- oxoet hyb-3- 5
(trifluoromethyl)pvrazol e-4-carboxyl ate

a)
6—me%ﬁ -_%: _Q_r : ) s PadirabivhiRidaaydh Apetaghiabt hi ophis 6 7-
tetrahydrothienol 2, 3-clpyridine-3-carboxamide
20
a) 2-amino-6-methyi-4,5,6,7-tetrahydrothieno[ 2, 3-clpyridine-3-carboxamide

HN

G

H,N

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, 18.4 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 %).
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15

10
2-am no-4,5, 6, 7-tetrahydrobenzo[ b] t hi ophene- 3- car boxa
m de (500 ng, 2.55 mMml) and triethylam ne (0.35 ni,
. ) were stirred in DCM (10 ni).
Wérzgog{?g%g%yl brom de was addgg dropw se under PEI/ER2007/005851

ni trogen atnosphere. Stirring was continued for 3 h.

Ms &Y Hik 2@y was added and the reaction mxture
extracted into DCM (3 x 50 nlL), The 15 conbi ned DCM
| ayers were washed with brine, dried over MySO4,

b) fé-hiehyRal(RtrifierosetM@d, 5,6 FHeY i didindaacie ol -yimcglaridd he5,6,7-
deal red &r uct .as,a ¢ream solid (760 ng, 2.40 nmol,

tetragydrgghienpiq KRRYIAROMBLOEES) - 6 1.86 (m 4H), 2.72
(m4H), 4.05 (s,2H), 5.7 (s,2H), 12.8 (s,1 H. 20 b)

O

1-(2-(3-carbanoyl-4,5, 6, 7-tetrahydrobenzo[ b] t hi ophen-
oxoet hyl ) - 3-
thyl)pyrazol e- 4-carboxyl ate 25 NaH (60%
stispénsion/in oil, 10 ng, 0.25 mmmol) was added
ol ution of “ethyl - 3-
uor onet hyl ) pyrazol e- 4- car boxyl ate (25 ng, 0.056
in DMF (2 nmL). The reaction mxture was stirred

at RT for 60 mn before the addition of
In &2-s{railabr pamrae efoa ekatopie 443, 62-amino-6-methyl-4,5,6,7-tetrahydrothieno(2, 3-

L T
clpytdne3-carbmamideeto Weld $hre {6 avimpourd asithecFApsrit 1A eng, 0.02 mmol, 10

%) reaction m xture extracted WD
~ 2008/ 003452PCT/ EP2007/ 005851 50 with Et 0OAc (3 x 10

- MS {\9)).: nad42 Bbitied Et OAc | ayers were washed with water

(5 x 5n), brine (5 nL), dried over MgSH4, filtered
and the sol vent renoved under reduced pressure to
Exagple&6i he crude reaction mixture as a yellow solid (44
ng, 0.01 mmol ). Purification by preparative reverse

2-(2-L3~ S1‘?u o \%?—X.%,E}.P—?etr%ﬁysérgﬁgai%fqu-%g:cege;rﬁlidgg’ O#%?é?-tetrahvdro

thienof2, 3-clpyridine-3-carboxamide

a) fert-butyl 2-amino-3-carbamoyi-4,5-dihydrothieno[2, 3-c]pyridine-&(7H)-carboxylate

20

25

tert-butyl 4-oxopiperidine-1-carboxylate (9.85 g, 50 mmol), cyanoacetamide (4.24 g, 50
mmol) and sulfur (1.6 g, 50 mmol) were stirred in EtOH (20 mL). Diethylamine (5 mL, 48
mmol) was added and the reaction stirred at RT overnight. A gum had formed in the
solution. Water (50 mL) was added and the solid filtered, washing with heptane (150 mL)
to give a brown/yellow solid (12.0 g, 40 mmol, 81 %).

MS (ESI) : m/z 298 [M + HJ".
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5 M (ESI) : mz 444 [M+ H. Exanple 51
2-(244- (am nonet hyl )-3-(trifl uoromet hvOpyrazol - 1-vhac
etam do)-4,5,6,7- 10
obenzol t 1t hi ophene- 3- car boxam de
wg?go%?gﬁé(é% cyano-3-(trifluoraget hyppyrazol - yp‘;’%’@é’%"“"”"%’“l
0)-4,5,6, 7-tetrahydrobenzo [ b]thi ophene- 3 car boxam de

by 15 ltertbﬁjtyl( 62 %cbvﬂa\hﬂoy'éﬁ-ﬁm@l&imrdngbﬂ@lw,5,$3@teﬂ‘§)ydﬁsir§1ﬁzole-1~
nol . ed.to sol ut.i o -

agime dhs RS S E T A B ebeniiny 5 23 i)
in DVF (10nL). The reaction 20 m xture was stirred at

RT for 1 Rubefeore adding
2- (2- br onpacjt am do) -4,5, 6, 7-

3N_2_§/n'ﬁf . action m xture was heated at 65 C
rc—1or 14 hy to RT. Water (20 nlL) was
*a and the readt+on m xture extracted with Et0Ac

( 0 n). e_gonbi ned Et OAc | ayers were washed

Wt water (5 O nm), brine (20 nlL), dried over
MySO4, filtered, and the solvent 25 renoved under
reduced pressure to give the crude reaction m xture

tert-@tﬁqgléﬁ &ﬁﬁ@@ c%ﬁ:lérr?og[-& %—dfﬁ)}d?&ﬁibﬁ%ﬂ%yc}wrﬁﬁtg 6(7H)-carboxylate {72 mg,

0 240 - CHGTuorEnEniy 55, BstRto- ThGNAzoRE Ylkasfc acd (60
mg, B 24 Apcbil Wers cﬁ"!%solvé@n-z@@ﬁ!' R 52 BT/ ﬁ’ﬁgogﬁd)%@ﬁ.ar 8ipported

anoSftrlf h Dacet a
carbynsédfsn"éﬂ? (@96 H}%rdr%’ﬁ‘ f[ngﬁ %Pf@ﬁ dfed 11'25 a‘gﬂe was
heated 4012M°C 8 107Hih)in Wmﬁ*@@levﬂilﬁb reachdOirix(ute w*ats)ﬂtelﬂd washing
with MeOH (10 mL), EtOAc¢ {10 mL), and MeCN (10 mL). The filtrate was concentrated /n
vacuo to give product as a yellow gum (67 mg, 0.0127 mmol, 53 %).

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

c) 2-(2-(3-(triflucromethyl)-4,5,6, 7-tetrahydroindazole-1 -yl)acetamido -4.5,6,7-
tetrahydrothieno[2, 3-cjpyridine-3-carboxamidée

%
Sy
\
o
Tz

tert-butyl 3-carbamoyl-2-(2-(3-(trifluoromethyl)-4,5,6,7-tetrahydro-7H-indazole-1-
yhacetamido -4,5-dihydrothieno[2, 3-clpyridine-6(7H)-carboxylate was dissolved in
TFA/DCM (2 mL / 2mL) and stirred at RT for 2h. The reaction mixture was concentrated
in vacuo.and purified by preparative reverse phase HPLC to give desired product as a
white solid as the TFA salt (12 mg, 0.023 mmol, 22 %).

MS (ESI) : m/z 428 [M + HT' .
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5 catal ytic amount of CoCl2. 6H20 was added. Sodi um
bor ohydride (51 ng, 13.7 mmol) was added in a
portionwi se manner. The reaction mxture was left to
' vernight. Water (20 ni) was added and
W‘?é@%ﬂ“&é%m xture extractedgg th Et0OAc (3 x 5%&%}907/095851
The conbi ned Et OAc | ayers were washed with brine (20
Exafipié 47dried over MySO4, filtered and the sol vent
renoved under reduced pressure to give the crude
reaction mxture as a 10 creamsolid (120 ng). An
4-5-@mainyt2-cadalgrifipbiotheSBATRY B 6 Wetstranyt sirtiacoldy -yhacetbmiad | on
, of crude product. Preparative reverse phase
thio red product as the TFA salt (2.5 ny,
0.049 mmol, 1 %. M5 (ESI) : rn/fz 402 [M+ H . 15

Exanpl 2 . .

a) 2‘2‘1"2'53‘2‘:}-TSTF‘E‘S’bhr'%"6’;‘?[‘%’%‘“"&63"%8?‘#?@ )-3-ftrifluortmet hAPVr
azol - 1-yDacet am do) -4, 5, 6, 7-
t epr ahydr obenzor bi t hi ophene- 3- car boxam de 20 -

N ) was dissolved in DCM (1 nlL). Acetone (4
Zhyg, ¥.068 mol) was added foll owed by
tri acet oxyborohydride (53 ng, 0.25 nmol). The
reaction mxture was stirred overni gh concentr at

2-butanone €127 9DVES 2amely, AYpneargtaide (152 ol § FEoibAng EP'Sg‘,” (560
mg, #18 nitHél feR&tR¥d R BIFH & Ve Diethglaffnelians 18RLGENo) was added
and I V{eqacclt(ieq?ll ;ﬁsed%o%ﬁgv??ﬁgw ‘;N;tFQ (%SOﬁAlnE,) &'J%s 8a a%‘dqgg reaction
mixtid 8 QXSS PP AP20 0l Q35 8hd coibihxd EfdA: Bgers were then washed
with g(yseiflgéd %&%Mgﬁ%&%@" aﬂc? ,ré%fo[}_ght) remobdd infvatod RGN Wibliuct as
a yelloxt salill y4B5abe z86 tniidhi idlkene- 3- carboxanmide 5 In a
simlar manner to exanple 52, cycl ohexanone was used

in place of acetone to yield the title conmpound the
TFA salt (4.1 ng, 0.008 mml, 14 %.

b) 4-5-dimethyl-2-(2-(3-{trifluoromethyl)-4,5,6,7-tetrahydroindazole-1 -ylyacetamido)

thiophene-3-carboxamide

H o}

H

o~

F,C -’</ /S o

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-clpyran-3-carboxamide to yield the
title compound (3.1 mg, 0.008 mmol, 4 %).

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

Example 48



10 Ms (ESI) : nlz 441 [MH. Exanple 54 15
2 (2444di net hyl am no) met hyl ) - 3- (trifl uoromet hvfi pyraz
-1- vnacet am do)-4,5,6, 7-
obenzot bl t hi ophene- 3- car boxam de
W(%géo tr| uor onet hyl ) -/ H pygazol - 4-y1) met hang’lh(EPﬁﬁglwg?f%l
HO Et hyl

4~Et§wfstrhétf1{nlaz0<r2q53fr_d Worbmbfyh=40/6 FA6t fhydrotriabsi T itk ectarhiddD
0, was di ssolved 1n dry THF (50ni). Li AlH4
ﬂlﬂg@igLﬁﬁhéﬁﬁﬂﬂﬁnnol) was added portionwi se with care.
The reaction mxture was stirred at RT for 3 h. MOH
0 ro se,and . tlrrlng 25 conti nued
a) 2%5]" %emmﬁgﬂlﬁﬂyﬁgme%%{?%? "RpX aﬁ'a fn vacua to give an
5 off white solid. EtOAc (50 nL) was added and the
sglid was stirred for 30 mn before filtering. The
Itrate was concentrated and this procedure was
ed 4 times before the filtrates, after
ntration in vacua, were conbi ned and purified by
ol um chromat ography WO
20081003452PCT/ EP2007/ 005851 53 (silica gel; eluent
Et OAc: heptane, 4:1) to give the desired product (2.1
2-peftandde 61.30®)| 17 6 Antd) kyanoacetamide (1.50 g, 17.6 mmol) and suiphur (560

mg, 17.6mmol) were stired in EtOH (6 mL). Diethylamine (2 mL, 19.4 mmol) was added
10 and the reaction stirred at RT overnight. Water (20 mL) was added and the precipitate

filtered off and washed with heptane (100 mL) to give the product as a cream solid (150

mg, 0.81 mmol, 5 %).

1H NMR (400MHz, CDCls): 8 1.17 (t, 3H), 2.18 (s, 3H), 2.61 (q,2H), 548 (bs,2H), 5.84

(bs, 2H).

15
b) 4-Ethyl-5-methyl-2-(2-(3-(trifluoromethyl)-4,5,8,7-tetrahydroindazole-1-yl)acetamide)
thiophene-3-carboxamide

F.GC HN

1T

H

20
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 fo yield
the titie compound (7.8 mg, 0.019 mmol, 9 %).
MS (ESI) : m/iz 415 [M + H]".

25

Example 49

2-(2-(3-(trifluoromethyl}-4.5 6. 7-tetrahydroindazole-1-yhipropanamido}-4.5 6,7-
30 tetrahydrobenzoibithiophene-3-carboxamide
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NVR (400MHz, CD30D): 6 4.65 (s, 2H), 7.63 (s, 11-1) 5

b) 3-(trifluoronethyl)-1H pyrazol e-4-carbal dehyde

(3-(trifluoronethyl)-1H pyrazol - 4-yQOret hanol (600 ny,
) ) was dissolved in MeCN 10 (5 niL).

W‘%&)%g%gi mml ) was added. Jpe reaction m xt lfrlgg% otk
heated at 120 C for 5 mn in the m crowave. The
reaction m xture vvas filtered through decalite,
washed with I\/ECNE m.), then concentrated in vacuo

a) 2-ghehleraproparamigg)-4 éghteﬁemmmpeemlm?WPaﬁrﬁﬁ“{%@wd@a
gel ; eluent EtOAc: heptane, 1:1) to give the desired
prod 00 ng, 1.22 mmol, 34%, 15 1H NWR (400MHz,

' ,44 (s, 1H), 9. 95(s 1H)

c)214(2 4- forrTyl 3-(trifluoronethyl)pyrazol -1-yl)acet
4 B, 7-t et rahydr obenzo

[ bht hi 3-@ - car boxam de 20

3-(trifluoronet hyl)pyrazol e-4-carbal dehyde (200 ny,

1.22 mmol) was dissolved in DW (10 m_) NaH (60 %

2 ar RS IR BBt PO ol 3 A

trietHymmira(0namL,2t. 28 moradiweere stimed Bd)CM45 HILE, 3-ch@3>proplonyichlonde

o PGB L AR 3 OO U B o v
contigueds®r € .02 M H! (20 emn) avdscadsigd taad dbe reactiorrmixtysg rexiracted into

|
pcM (%9115&%6)"% %%%mea@t_m rﬂ%eefsg\g&n%v%e%ggalzﬁéﬁ Eﬁﬂi%&ﬁﬁgﬁ?:ﬁ;

fﬂterwhgwéHﬁ%qlwn&mr@we@smwaw HA_give e ARSEAPTATYC! 3§
(290 H. d’v’gﬁﬂbl, 7ébdytered, and the sol vent renoved under

e ST, EERY5 5 S B2 L P S T 7

2H), 12.1 (s,1H).

b} 2-(2-(3-(trifluoromethyl)-4,5,6,7-tetrahydroindazole-1-yl)propanamidc)-4,5,6,7-
tetrahydrobenzo[bthiophene-3-carboxamide

H_ME

3-(triflucromethyl)-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[bjthiophene-3-carboxamide (75 mg, 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 MgSQ,, filtered
and the solvent removed in vacuo fo give a yellow gum. Purification by preparative
reverse phase HPLC gave desired product (22.7 mg, 0.052 mmol, 20 %).

MS (ESI) : miz 441 [M + HJ".



WD 20081003452PCT/ EP2007/ 005851 54
d) 2- (2-(4-(di methyl am no)nethyl )-3-(trifluoromethyl)p
yrazol - 1-yDacet am do) -4, 5, 6, 7-
obenzo[ b] t hi ophene- 3- car boxam de 5 _
Wé-‘iﬁ({sr%&%%oronethyl)pyrazolgg4-carbaldehyde 556 (pwmh&u
0.05 mmol) was dissolved in DCM (2 nl). D net hyl am ne
(10 pL, excess) was added foll owed by sodi um 10
triacet oxyborohydride (42 ng, 0.2 mol ), then
Example®0yt i ¢ acetic acid. The reaction mxture was
stirred overnight, concentrated in vacua, and DVF (1
I, A L U ARSI R S o 2-axethyD-3-

24% . MB (ESI)

5 (triflddi@mdthrvidzble(DedrbeBiatd. 012 mol
nz 430 [M+ H. 15 Exanple 55
2-(2-(4-(cycl opropvlam no)met hvl)-3-(trifluoromet hvfi
a) 2-3-banrwacdtamidond & & Mtethydrpberp[blthiophene-3-carboxamide
t et rahvdr obenzol tit hi ochene-3-carboxanide 20 1In a
simlar manner to exanple 54d, cycl opropyl am ne was
usediin place of dimethylamne to yield the title

the TFA salt (3.0 ng, 0.005 nmol, 11 %.
rniz 442 [M+ Hl. Exanple 56

10
2-amino-4,5,6,7-tetrahydrobenzo[b]thiophene-3-carboxamide (500 mg, 2.55 mmol) and
triethylamine (0.35 mL, 2.55 mmol) were stirred in DCM (10 mL). Bromoacetylbromide
was added dropwise under a nitrogen atmosphere. Stirring was continued for 3 h. 2 M
HCI (20 mL) was added and the reaction mixture extracted into DCM (3 x 50 mL), The

15 combined DCM layers were washed with brine, dried over MgSO, filtered and the solvent
removed in vacuo to give the desired product as a cream solid (760 mg, 2.40 mmol, 94
%).
1H NMR (400MHz, CDClL): © 1.86 (m, 4H), 2.72 (m,4H), 4.05 (s,2H), 5.7 (s,2H), 12.8
(s,1H).

20
b Ethyl 1—(2—(3-carbamoyi—4,5,8,?-tetrahydrobenzo[b]thiophen*2-ylamino)-2-oxoethyl)-3-
{trifluoromethyl)pyrazole-4-carboxylate

25
NaH (60% [wiw] 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-
tetrahydrobenzofb]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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WO 2008/ 003452PCT/ EP2007/ 005851 55
2-(2-(4-(diethylam no)nethyl )-3-(trifl uoronethyl)pVra
zol -1-yQacet am do) -4, 5, 6, 7-
obenzof bi t hi ophene- 3- car boxam de
Wégmsﬂgﬁgzﬁmnner to exanpl e d, diethylam ne PMQEPa%"é’éJGS"Sl
in place of dinmethylamne to yield the title conpound

wuthﬁoAQ %5;? gd\[r%?' Fhd §orﬁ%ﬂ9d E%ché%ém%re vadshd witNBvatdFSE)x 5 mL),

brmez(s( LY, grigcbeyey IN&ﬁ%i'Fﬁé@q’w?M the_solventiremeyeshindey redugpd, prgssure

to ghve In"AEES ALHHEN nbtrreasa yellow solid (44 mg, 0. 01 mmol). Purification by
tet r ahydr obenzof bi t hi ophéne- 3- car hoxam de

Prenayatiye EgversgmRase HBL%%H%FF@ degtied RpRAt A1H e Qéz"omwl Ho%).

MS@IWWQM#WIH@. was used in place of dinethylam ne
to yield the title conpound as the TFA salt (11.8 ny,

0 022 mmol, 43 %9. 20 Ms (ESI) : mz 430 [M+ Hr.
Exaplaml e 58

242(443- hydr oxypr opyl am no) met hvli-3-(trifluoronmethyD

pvrazol 1- yfI acet am do) 4 , 6, 7- 25

B RES T P00 AT

a) 2-{2-(4-cyano-3-{triflucromethyl)pyrazol-1-yhacetamido)-4,5,6, 7-tetrahydrobenzo
[blthiophene-3-carboxamide

HN. O
R

N
FSC@N/Y =

NC

NaH (60 % [w/w] suspension in oil, 130 mg, 3.25 mmol) was added to a solution of 3-
(trifluoromethyl)-4-cyanopyrazole (520 mg, 3.23 mmol) in DMF (10mL). The reaction
mixture was stired at RT for 1 h before adding 2-(2-bromoacetamido)-4,5,6,7-
tetrahydrobenzo[blthiophene-3-carboxamide (1.023 g, 3.23 mmol). The reaction mixiure
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 MgSQ,, 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 (ES!) : m/z 308 [M + HJ".

b) 2-(2-(4-(aminomethyl)-3-(triflucromethyl)pyrazol-1-yl)acetamido)-4,5.6,7-tetrahydro
benzoib]thiophene-3-carboxamide



56 In a simlar manner to exanple 54d, propanol am ne
was used in place of dinethylamne to yield the title

compound as the TFA salt (2.9 ng, 0.005 nmol, 10%. 5
. mz 460 [M+ H. Exanple 59 <
W%O%E@ﬁz( 2- met hoxyet hyl am ge) net hvl ) -3-(tri FCABFENLPs
yl ) pyrazol - 1-ynacet am do)-4,5,6, 7- 10
tetrahydrobeqzollilthi ophene-3-carboxam de In a
simlar nannef to exanple 54d, 2-nethoxyethylam ne
u&eg/ ace of 15 dlrrethylamneto yield the
(tlecrrpon the TFA salt (8.8 ng, 0.015 mol,
B ( mz 460 [M+ H. Exanple 60 20
42 (4 Azeti di -yl methyl -3-trifluoronethvl-pwazol -
-yl) acetylam nol -4,5, 6, 7-t et rahvdr obenzof f-i | t hi ophen
e- 3- car boxam de WO 2008/ 003452PCT/ EP2007/ 005851 57
2- (21(4chaa@Lsr(thmrormnﬁypytaeolemml@ba rrﬁdhjf -4daa ettewhmerobenzo
or | ace o0 [
IbRHRE S REbPRTIES (B Dt P B e ML A . A
5 catalfisamberd ob 8oH. GO vgs SGHed. oaomummmdm(éﬂrmgagﬁé’phyol) was
addedom %' lotnaleseqﬁg‘ljtr{e?d'r% Pe%%&n &Qmﬁe (M Ie*t tBréﬂ ove?n 311t Water (20
mL) was added and the reaction mixture extracted with EtOAc (3 x 20 mL). The
combined EtOAc layers were washed with brine (20 mL), dried over MgSO,, filtered and

the solvent removed under reduced pressure to give the crude reaction mixture as a

10 cream solid (120 mg). An analvtically pure sampie was obtained by purification of 20 mg
of crude product. Preparative reverse phase HPLC gave desired product as the TFA salt

{2.5 mg, 0.049 mmol, 1 %).
MS (ES!) : m/z 402 [M + HJ".

16 Example 52

2-(2-{4-({isopropylamino)methy)-3-{friflucromethylpyrazel-1-yllacetamido)-4 5.6, 7-

tetrahydrobenzolbjthiophene-3-carboxamide

ik 0

H
N

N
Fscj/:;&/\n/ =
— o
H
N
20 ’<

2-(2-(4-(aminomethyl)-3-(trifluoromethyl)pyrazol-1-ylyacetamido)-4,5,6,7-

tetrahvdrobenzo[blthiophene-3-carboxamide (25 mg, 0.062 mmol) was dissoived 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
25 {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 + HJ".
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010). 5 M5 (ESI) : mz 442 [M+ H . Exanple 61
2-12-(4- Met hvl am nonet hyl - 3-trifl uoronet hvl - nrazol - 1-
vl)-acetvlam nol -4,5,6, 7-tetrahydrol0
WB;&%}%Q%} hi ophene- 3- carboxam de 15 In a si
nner to exanple 54d, netlh EI am ne was used
of dinethylamne to yield the title conpound as the
Exambies3al t. The sanple was free based using SCX ion
change chromat ography to give the desired product
(2.8 ng, 6.7 gnol, 2.3 %9. MS (ESI) : mz 416 [M +
2-(211'11 ((c?éibh’é%\ﬁémﬂng)n@@chvl)—3—(tnfluoromethvl)pvrazol 1-yl)acetamido)~4.5,6,7-
Z44-h droxvrret hvl)-3-(trifTuoronet hvDpvrazol - 1- vha
tet I thi e=3-Cca oxamide
t et rahvdr obenzor bl t hi ophene- 3- car boxam de 25
2-(2-(4-formy,l-3- (trlfluoromsthyl) pyrazol -1-yl )aceta
m do)-4,5, 6, 7-
tetrahydro _NZ/ Q[ b] t hi ophene- 3- car boxani de (50 ny,

F@ 5N ) dhssol ved in THF (3 nL). Sodium
bo drite (16 0.264 mmol ) was added and the
ct ion m xture—WO 2008/ 003452PCT/ EP2007/ 005851 58

tirred under N2 for 30 mm The reaction m xture was
ncentrated in vacuo, dissolved in DVF (1 ni),
iltered, and purified by preparative reverse phase

HPLC to give desired product as a white solid (12 ng,

0.03 nmmol, 24%. Ms (ES!') : mz 403 [M+ H].

In a similar manner to example 52, cyclohexanone was used in place of acetone to yield

the title compound the TFA salt (4.1 mg, 0.008 mmol, 14 %).
MS (ESI) : miz 441 [M + H]".

erﬁ[‘ﬂ%’F(g)g/gOSSSl

Example 54

2-{2-{4-{dimethviaminoimethyl)-3-(trifluoromethyllpyrazol-1-yliacetamido)-4.5.6.7-

tetrahydrobenzolblthiophene-3-carboxamide

a) (3-(triftuoromethyl)-1H-pyrazol-4-ylymethanol

HO:

Ethyl 3-(trifluoromethyl)-1H-pyrazole-4-carboxylate (5.00 g, 24 mmol) was dissolved in dry
THF (50mL). LiAIH, (812 mg, 24.4 mmol} was added portionwise with care. The reaction
mixture was sfimed at RT for 3 h. MeOH (50 mlL) was added dropwise and stirring
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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Exanpl e 63

2-{244- (2- Hydroxy-ethyl)-3-trifl uoronethyl ovrazol -1-v

11-acetyl am no)-4.5, 6. 7-tetrahydrobenzo[ b] t hi ophene- 3
To a solution of

de
‘ngﬁéggﬁ | uor orret hyl pyr azols4- 34) - et hanol (ng”T”m8“T*“
mol) in DVF (0.5 15 rrL) was added potassi um

(smcg elP ﬁ'l? Eg:%@ct ﬁ%)éar% I)'ng‘vla the B@sn‘é@%%du‘éf‘(ﬂ 3t ¥4 6 mmol, 53

rre bef ore
%). 2- (2 br onoacet ani do) - 4, 5, 6, 7-

1HNWMM£&%9£t&&émomwér@armoxam de (32 ng, 0.1

was  added. Heat | ng at 60 C was nmi ntained for 4
h before the reaction nmi xture was allowed to cool to

b) 3 fIuo-F&ﬁemgPHﬁ-Wo@-Jf—bérﬁﬂdéwdb MeOH (0.5 mL), and
|tered before being purified by preparative 20

reverse phase HPLC to give the desired product as a
, t\e solid (17 nmg, 0.04 mol, 41 %9. M5 (ESI) : nlz
M + Hr. Exanple 64
5- Hvdr oxvnet hvl- 3-tri fl uoronet hvl ovrazol -1-v1l) - ac
o==¢tyl am nol -4, 5, 6, 7-t et rahydr obenzo[ bl t hi ophene- 3-carb
oxam de a)

(-SSP aa A TAT e 26 o0 Was disssivedlecn
(6 mBy. (WO (78BImagTEL, (BB/inhfw)rmédﬂeﬂ Tas baxeyibn cliktweives HeBRO at 120

°C e e RrchPse e R R U 7 Dl eEalte, washed

with LMACNA (30 9L yrgtheb. a&mnmtyad was vacigde dng oplll'lﬁeﬁv\bxs eftasith golumn
I

B0 Bl B AR, D, 2oy e o

mg, ¢3Bcamelr 34 %Y i n vacua to give a grey solid. Et0OAc (20

1H nﬂuhﬁ%ﬁ%}pl?éj@:@ﬂoaﬁl% & e (Cnusle ge@ciiyon product stirred

30°mn. The resulting solid was filtered
off and the filtrate concentrated in vacua to give

¢) the ZpudsopmyigusnuddhEhypirarsadatitanido)-# 518 hestrahydrobenzo
ifrcation i §9t he next step. 10

wlt“l?}’&i’?‘%‘ga B et hyl-3-trifl uor onet hyl Pyrazol - 1-y1)
-acetyl am no]-4,5, 6, 7-tetrahydr o-

RN O
R
j;\/\r L j@
o

3-(trifluoromethyl)pyrazole-4-carbaldehyde (200 mg, 1.22 mmol) was dissolved in DMF
(10 mL). NaH (80 % [w/w] suspension in oil, 50 mg, 1.25 mmol) was added portionwise
and the reaction mixture stimed at RT for 30 min. 2-(2-bromoacetamido) -4,5,6,7-
tetrahydrobenzo[bjthiophene-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, 896 %).

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



benzo[ b] t hi ophene- 3-carboxam de 15 In a simlar
manner to exanple 63,
(5-tritluoronethyl-2H pyrazol -3-yl) - net hanol was used

' of

WQQ?@O?%%% | uoronet hyl- 1H pyrsgzol - 4-y1) - et handi“ 20071005851
yield the title conpound (2 ng, 0.005 mmol, 5 %. M
(ESI) : mz 403 [M+ H. 20 Exanple 65
2- (243- cyanoi ndazol - 1-vfl acetam do)-4,5 6
7-tetrahydrobenzoFblt hi oPhene- 3- car boxam de 25 To a

d) sol @qa(@hethitamitbdmeiheh-3-(ERubonicthyiybeatol-1-yygcetmidéy4,5.6,7-
rafﬂg{gl(%) [ n%%/‘F ‘15003| t&) vvas.dadded pot assi um car bonat e
tetralgrobRRE QMY R RS S SRPPIENYEt RT for 30 nin before
5 242-

br onpacet apjdo) -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophene- 3
- car boxanj de ¥ ’4 nmg, 0.077 30 nmmol) was added. The

r R xkure was heated to 60 C and this
e erafurd wrs\meintained for 1.5 h before the
\ rgaction mx was cooled to RT, then diluted with

/‘ wat er WO 20087003452PCT1EP2007/ 005851 60

3-(trifluoromethyl)pyrazole-4-carbaldehyde (20 mg, 0.05 mmol) was dissolved in DCM (2
mL). Dimethylamine (10 plL, 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 salt
(6.5 mg, 0.012 mmol, 24 %).

MS (ESI) : m/z 430 [M + HJ".

15

Example 55

2-{2-(4-(cyclopropylaminoimethyi)-3-{triflugromethy!)pyrazol-1-yilacetamido)-4.5.6,7-

tetrahydrobenzolblthiophene-3-carboxamide

20

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

Example 56
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(5 nm.). The organics were extracted with diethyl
ether (10 nmL), EtOAc (10 nL) and DCM (10 ni), then
conmbi ned and the suspensi on concentrated to dryness.

ue was dissolved in DMSO (1 nl) an Lfi
%3&6{0€%§$atlve reverse phage HPLC to give t ge}tﬁ:}%qoléﬁ(%sm
corrpound as a V\,hlte solid (4 rrg 0. 01 mol, 14 %9. 5

i oxy y uoromst yl') pyrazol -1-y
‘ B . =carbdxamide
tetrahydr obenzofblthl ophene- 3- car boxam de 15 To a
sol ution of
2-(2-(4-(hydroxynethyl)-3-(trifluoronethyl)pyrazol -
yQacet am do) &4 5,6, 7-
tetrahydrolﬂenz b]thl ophene- 3- car boxam de (20 ny,
-/\ (2 m.) was added NaH (7 ng, 0.29
un sphere of N2. The reaction m xture
T \a stlrred at RT A or 30 m n before addition of
odoet hane (20 ng, 0.13 mmol ). The reaction m xture
was heated at 65 C for 3 h then left to stand at RT
overni ght. Water (2 nL) was 20 added and the reaction
In a M&%? nisef td @%rﬁﬂe%ﬁ |gﬁ':9iﬁﬁ'nr{e3w§s 55&@-{)1 pla-EEQ)f aahdthnadine to

ayers were wash W th water

n),
yield g file QUIIPOHM as thej & %ﬂké? 9»9@@@4)%%% §1 s/'al vent
MS (ESITOWRE s W agyo. The residue was purified by
preparative reverse phase HPLC to give the desired
product as a clear gum (6.7 ng, 0.016 mol, 31 9.
Exandgte BWVR (400MHz, CD30D): 6 1.20 3H), 1.83 (m 4H) ,
2.67 (m 2H), 2.72 (m 2H), 3.54 25 (q, 2H), 4.51 (s,
2H) 5.18 (s, 2H), 88 (s, 1H) 1 Exan'ple 67
m J ,,_ ) o) 510 4 A

tetraﬂd;c}bi@}égg @ﬁ %ﬂ qg)l&c%rgong_ﬂ?de 30

- 3- car boxam de WO

2008/ 003452PCT/ EP2007/ 005851 61
To2-(2-(4-fesny]-3-(trifluoromethyl)-1H pyrazol -1-ypa
cet am do) -4, 5,6, 7-

rcl € Mh%rd‘ em20[ b] t hi ophene- 3- car boxani de (1.6 g,
ﬁ,/ i (10 nL) at -50 C 5 under an argon
sphere was

dded 3M net hyl magnesi um brom de in
__Jdl ethyl ether (1.249 ni, 3.75 mml) in a dropw se
manner over 10 min. The reaction was stirred at -50

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 %).
MS (ESH : m/z 430 [M + H".

Example 58

2-{2-(4-((3-hydroxypropviamino)methyl)-3-(trifluoromethyl)pyrazol-1-ylacetamido)-4.5.6.7-

25 tefrahydrobenzolbjthiophene-3-carboxamide




Cfor 1.5 h. The reaction was quenched wi th saturated
aqueous NH4ClI before partitioning between Et O0Ac/ water
(x 2), and washing with EtOAc (x 1) and brine (x 1).
(}E@Us% gnics were dried over MgSO4 before rg E’E‘ri‘)ﬁp 7/005851
e SO vent i n vacuo. The kgsidue was 10 puri

silica gel flash chromatography (1:2 heptane/Et OAc)

and the sol vent nmoyed in vacuo to give the title
conpound as a yellgw solid (0.8 g, 1.921 nmol, 48 9.

M5 (ESLY /‘n@z“ \6 [M+ Ht. Exanple 68 15
2-(2 tyl-34( | uor onet hvl) - 1H pvrazol - 1-vfl ac
et amﬁéﬁ 5,6, 7-
et r/ahvdr obenzof bl t AT ophene- 3- car boxani de = 20
-(2-(4-(2-hydroxyethyl)-3-(trifluoronethyl)-1H pyr
azoI 1-yl)acetam dO) 4,5,6, 7-
in 2 SFa? RESE Rl it BPHGREn R vy BB IF plt br methyiamine
to yn@éﬂmtmrmmpomasoﬂheﬁ'ﬁesaltmz poNg. §S06 e, {®%51 g, 6. 99
. I) - The reaction was bl anketed with argon
® MS@?@‘E‘P’?O\?\B tO]StI r at RT for 6 h. Sodi um 25
thiosul fate pentahydrate (5.84 g, 23.53 mvl) was
Exafbie$8l ved in water (20 nl) and m xed w th saturated
aqueous sodi um bi carbonate (40 nL) before addition to
the reaction m xture. The reaction m xture was
2-(2-¢4- Qlf'ﬁéihéxQetﬂdéﬁurfd%heﬂ'an)m(ﬁlﬂb@%ﬁhéfhvt)hﬁ_ ihbenarafdo)-4.5.6, 7.
he was separated and
Her (x 3). The organics

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

Example 60

20 2-[2-(4-Azetidin-1-yimethyl-3-trifluoromethyl-pyrazol-1-yi}-acetylamino]-4.5.6,7-tetrahydro-

benzolblthiophene-3-carboxamide

HN O
Fﬁj‘:hs/ﬁc‘)/ H t//g
[]
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were conbi ned and washed wth water (x 2) and brine
(x 1) before drying over MgSO4. WO
2008/ 003452PCT/ EP2007/ 005851 62 The sol vent was
n vacuo to give the title conpound
W{\kﬁ?ﬂ@}éﬁgﬁ id (1.2 g, 2.90 mgpl, 86 %. NB ( ﬁ’ﬁgﬂnﬂ"&m
415.1 [M+ Hr. 5 Exanple 69

In sl 4ne(n11e1( AR tRMpRE BAY, eéiéY the Shydtdchlohig® vaEe tiéad jr blce of
vrazol - 1;@&:0& am do)

dimetbyag dp Fisih ST B ‘fﬂ"b%’HE‘g as éh% AFBGelnd e sqpPle wag free based
usmb’%%t u(nl eﬁcrmnbe WRmREsRsbhy IYb gﬁb e @Eiree prodludthd.5(Rg, A2dmol, 2.3
48 mmol ). Acetic acid was added to the m xture
ﬁ’)to adJ ust the pHto 4-5.
Ms &R -rh4-sag i HB- (trifluoronethyl)-
H pyrazol - 1-ypacet am do) -4, 5, 6, 7-t et rahydr obenzo[ bj t
hi oPhene- 3- car boxani de (50 ng, 15 0.121 nmol) and
Exampieam cyanobor ohyde (7.58 ng, 0.121 nmol) were added
before heating the reaction to 100 C for 30 min by

m crowave | rradi atl on. The reactl on m xture was
WP hig stylaminol-4.5.6,7-tetrahydro-

berdBiSRf; ﬂéh /8 L OVELSE phase HPLC The product fractions

—vvéﬁe—-gcm%\ﬁre%—gv*pﬁ 3 with acetic acid before
applying to a strong cation exchange cartridge (500
ng). The cartridge was washed with DCl VI/MeOH (1:1)
before 20 g|uting the product with 2M NH3 in MeOH.
The sol vent 8 renoved in vacuo to give the title

caopoundf(7.4 ng, 0.017 nmmol, 14 %. M5 (ESI) : mz

Fﬁ?/orl M +’F|r/ anple 70
= o] S
HN

I

In a similar manner to example 54d, methylamine was used in place of dimethylamine to
yield the tite 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 pmol, 2.3 %).

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

Exampie 62

2-(2-(4-hydroxymethyh)-3-(trifluoromethyl)pyrazol-1-ylYacetamido}-4.5.6.7-
tetrahvdrobenzo[blthiophene-3-carboxamide

2-(2-(4-formyl-3-{trifluoromethyl)-pyrazol-i-yljacetamido)-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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25
2-(2-(4-(1-(2-hydroxyethyl am no)ethyl | -3-(trifl uorone
thyl)-1H ovrazol - 1- yfi acet am do) -
s Rusdst et rahydr obenzof bl t hi ophene- 3- car boyg 0708851
‘ngsgﬁﬁﬁ?on of 2-am noet hangg (103 ngy, 1.689 li‘}E??)in
MeOH (1.5 L), AcOH was added until the pH reached 5.

stlrrgd Lgl’%é( ﬂz fF8b )ﬁlnn 3'!'6& "réafdtlbhﬁ) FripiiRE Mgk coddanfrited 29 Vacko, Sissolved in

m do) - t et rahydr obenzo t h ne- 3-
DMPAF bk ArEEES, 504 TGS B PrORALYe (B oL b db G Sesired
mdaetcasta ite¥oid {126myD0. 09k, 270).) of sodi um
anoborfc;gmi e The reaction was heated by m crowave
Jadi/a 100 C for 20 min. The reaction mxture
vvas filtered before purification by preparative
E [ev ggse phase HPLC. The product fractions were
XaRP®fi ed to pH 4 before applying to a strong cation
exchange cartridge (500 ng). 10 The cartridge was

2 o PRENE L M, .
I N vacuo

benzofbltyiophench@-catbpkamidanpound (8.3 ng, 0.018 mmol, 15%.

M5 (ESI) : mz 460.5 [M+ H 15 Exanple 71

2-(2-(4-(1-(2-fluoroethvlam no)ethvl)-3-(trifluoronet

hv1) - 1H Pvrazol - 1- vhacet am do) -

4 5,6 7-t et rahvdr obenzof hl t hi ophene- 3- car boxam de To
t

on otHz2- f | uor oet hanami ne (107 ng, 1.689 nmol)
A M), AcOH was added until the pH reached
etyI 3-(trifluoronethyl)-1H pyrazol -1-
ypacet am do)y< 4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophene- 3-ca
rboxam de (50 ng, 0.121 nmmol) 25 was added before t he

To i SR OR R HBLE DYy 14 g P o 05
mL) IwdsaghidRti ﬁU?asIstiQ;QrbGn&@r (120mgji 012 Hireoly. e Jbiki reactivhxhixtuge was
R I T T i et T R
tetrahskurdbédzamthiap@éﬁe43haﬁbemmaenB;y Mg Ot omenc)t wam gdasst | bipating at
60 °8X\n?a2anr1] ntainetr:l tfcgrI 19 ﬁ%e‘ore %englnctlon mixture was aliowed to cool to RT. The
whole was diluted with MeOH (0.5 mL), and filtered before being purified by preparative
reverse phase HPLC fo give the desired product as a white solid (17 mg, 0.04 mmol, 41
%).

MS (ESD) : miz417 M+ HJ".

Example 64

2-J2-(5-Hydroxymethyl-3-iriflucromethylpyrazol-1 -yh-acetylamino}-4,5.6,7-tetrahvdro-

benzolblthiophene-3-carboxamide

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

HO



10

WO 2008/ 003452PCT/ EP2007/ 005851 64 The cartri dge was
washed with DCM MeOH (1:1) before eluting the product
with 2M NH3 in MeOH. The sol vent was renoved in vacuo
' he title conpound (2.9 ng, 0.006
wﬁ{/gou?}énéﬁ?zt: mz 462.5 [M+ kg Example 72 MR EpR00 Rosas1

24243-Tert - butyl 4- di met hyl am nonet hyl pyrazol - 1-vl)-a
cetyl am nol - , 6, 7-tetrahydr obenzol bl t hi ophene 3-car
boxam de a) P| nacol one sem carbazon .

3-(Tfluneesentariieyreadie§cageenyl RiBMYe 20 Bdd 8520 TR gwps cfspved in

THqulo Y GRE Radticiembnge 9Bl it luﬁ@er(a]NQ ét&olphe%) afd DIAHL) (191 mg,
nd sodi um acet at e

5.03,Ipol) e RS BPGOTAESs 1 8 PTG, v SHTR gh (T for 2 cays
befolLRRAAMBOR . (1T Fe) WiThé eeqetios mpitiratwas wascdritiateeirie dractnio give a

grey\g?zfrgg [%E(E 6@&3{53 gpg%cgl %5 %—3 ?/reeei r%E(f*twwb?ed}%#éet PR RT for 30

min. pTies tessultiod. $oldiOvag, filigBedboffrand therfiray co@nivied FrSygcuortp give the

crudg _pliOélg:I '\%hac?r{j\{vasl%eg angg furtlzer (,Pa rl'l[)c:-.1t|%r1e w tae next step

Phosphorus oxychl oride (18.2 nL, 195 nnDI) was added
b) gﬁ’? Lsoﬁ%)ﬂr S§methyPYErifusfbrithy @szg)acéﬁylaﬁn&]—q 5,6, 7-tetrahydro-

ne ‘'sem’car bazone { 1) wa

benzethlibippbena-3-carhoxamige ai ng the tenperature at < 5 C.

The reaction m xture becane very thick so an

addi tional quantity of DMF (10 nL) was added. The

MXt ure nfjeated to 60 C for 3.5 h

F*’C‘Q’}r“’ ~
© s
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in a similar manner to example 63, (5-triflucromethyl-2H-pyrazol-3-yl)-methanol was used
in place of 2-(3-triflucromethyi-1H-pyrazol-4-yl)-ethanol to yield the title compound (2 mg,
0.005 mmol, 5 %).

MS (ESI) : m/z 403 [M + HJ.

Example 65

2-(2-(3-cyanoindazol-1 —yl)acetamido)—4,5,6.T-tetrahvdrobenzo[b]thiophene—3-carboxamide

AN Oy -NH,
=N H
\N N
/Y /
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 stimed at RT for 30 min before 2-(2-
bromoacetamido)-4,5,6,7-tetrahydrobenzolbjthiophene-3-carboxamide (24 mag, 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



30 then allowed to cool and poured into ice. The
reacti on was neutralised using sodi um hydroxi de (40
g, 1 nol) in water (130 nmL) then heated at 60C for 5
m xture was WO 2008/ 003452PCT/ EP2 =
W(ggd&s;'g{;é{ﬂ%d in an ice bath agg acidified to p%gélEg%ﬂg%(}ssm
the product extracted into Et0OAc. The Et 0Ac was dried
(5 mQ)V eifhel\&‘émcﬁn&e%&ﬁ&&a& waﬁ aRtNEDes(10img; EIDM (@0 wilg and DCM

ct was puri | ash chromat o
(10 By g cOMBMSRLATALBE GHBRerFIor  PGETIHEd 1 HaT ey | e faue was
dissdl@den DMBD1 (@ rﬁl9| arﬂ ;ﬁu’hﬁ@& by, prégaraiivel revéisé/phase HPLOMRgive the

tutlec%@-np@g/'_%gsa 8 01%42%9 WPTW?’M*“’BE% 07 (s, 1H), 6

5 MS (EpB1avt 380TpM &-H)ut yl - 4-f ormyl - pyrazol - 1-yl)-acetyl amin
0]-4,5,6,7-tetrahydro-benzol b]
t hi ophene- 3- car boxan de 10 d)
3-Tert-butyl - 1H pyrazol e- 4- car bal dehyde (32.2 ny,
Exangp%gsmml) and potassi um carbonate (40 ng, 1.5 nol
were mxed wwth DM (0.5 L) and stirred for 10
mn at 15 anbi ent tenperature.

{ e BIIE for 2 h. Wter was added
and t he crude product extracted with EtOAc.
Purificatiqn u5| ng flash chromat ography using
Fgl D%Hdl ether /DCM gave a yellow solid (58
: 78% 20 M5 (ESI): mz 389.4 [M+ Hr.

~ 242- (3- Tert tyl - 4-di net hyl am nonet hyl Pyrazol - 1-y1) -
acetylam no]-4,5,6, 7-tetrahydro
benzo[ b] t hi ophene- 3- carboxam de WO

15 To a<20R8r0PUIE2R Y IERMEH NS htludsémethyl)pyrazol-1-y)acetamido)-4,5,8,7-

tetrahydrobenzo[b]thiophene-3-carboxamide (20 mg, 0.05 mmol) in DMF (2 mL) was
added NaH (7 mg, 0.29 mmol) under an atmosphere of N;. The reaction mixture was
stirred at RT for 30 min before addition of iodoethane (20 mg, 0.13 mmol). The reaction
mixture was heated at 65 °C for 3 h then left to stand at RT overnight. Water (2 mL) was
20 added and the reaction mixture exiracted 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
o give the desired‘product as a clear gum (6.7 mg, 0.016 mmol, 31 %).
1H NMR (400MHz, CD;0D): & 1.20 (i, 3H), 1.83 (m, 4H), 2.67 (m, 2H), 2.72 (m, 2H), 3.54
25 (q, 2H), 4.51 (s, 2H), 5.18 (s, 2H), 7.88 {s, 1H).

Example 67

2-(2-(4-(1-hydroxyethyh-3-(trifluoromethy)-1H-pyrazol-1-yl)acetamido)-4.5.6,7-
30 tetrahvdrobenzo[blthiophene-3-carboxamide
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21243-
Tert-butyl-4-fornyl pyrazol -1-yl)-acetyl am no] -4, 5, 6,
7-tetrahydrobenzo[ b] t hi ophene3- car boxani de (50 ny,
) and di net hyl ami ne hydrochl ori de
W@E%%m{{g?%) were mxed withgbVF (0.3 ni) and(Pé%/e'z{;gm7/005851
acid (0.3 nL). Sodiumtri acet oxyborohydride 5 (70 ng,
F p 33 mml) V\@@ added and the mixture stirred for 1 h.

were bl own off under a nitrogen
anDsphere(Z. gy, 5 pmol, 4 %9. MS (ESI): mz 418
[M+ H . 10 Exanple 73 15 24243-
Tert-butyl -4-4(2-hydroxyet hyl am no) net hyl) 1H ovr azol
To -1-yfiacet afr@d#-farmyh-a-( iflucromethyl)-1H-pyrazol-1-ylyacetamido)-4,5,6,7-

tetratéférﬁﬁgh\égfbﬁﬁgﬂ?é?km Eé}b&%ﬁ&@(ﬁs gaa; b@mlﬁa THROO0 mL) at -50 °C

1
undstroemganrggfﬁl er{zlqeﬁp gre wawg adcci)ed .’:8‘I\§I met’hylmagnesmm t)ro%\%e in dle?hyl ether

(1. 24%— rﬁ@ :{ ?5 Iir{ﬁ{dtl)hHEYdroﬂgé@Wﬂeﬂdﬂepw m?mlThéf@édtlan ekastick) at -50
etra obenzo - §
°C {0165 . TOF SBEPONR BN (s oS, SO sl before
f
ol S %«z@?ﬁa@ww ol P9ttt ) o

organiag| m@dmﬁ@@@f bqfa‘efrgmogmg thessolvent ingacuo. The residue was

N AU TR H—

in vaaneltoive thie ditle bympogpiaasat yeliewrselice{0geg, iR aniFPL 48 “Dhe
a r gt re passed down an SCX cartridge and
M (e B 6 B G0 5as2me T, EP2007) Q05851 67
eluted with 2M NH3 in MeOH Vol atil es were bl own down
Hodeg a nltrogen at nosphere to yield the title
Exa ﬂnpound (54.8 ny, 0.126 mol, 41 %. NS (ESI): nfz
434.5 [M+ Hr. 5 Exarrpl e 74 24243-
‘ Hed Rzol - 1-yl) ace

- 3-carboxam de Y---

To 2-(2-(4-(1-hydroxyethyl)-3-(trifluoromethyl)- 1H-pyrazol-1-yl)acetamido)-4,5,6,7-
tetrahydrobenzofbithiophene-3-carboxamide (1.4 g, 3.36 mmol) in DCM (17 mL) was
added a 15 wt % Dess-Martin periodinane in DCM solution (.51 g, 6.8 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 MgSQOy.
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NH 10 Et hylam ne (175 ng, 0.205 ni, 3.89 rmol) was
added to a sol ution of 2-(2-(3-tert-buty|
formyl-1H pyrazol - 1- yOacet am do) - 4, 5, 6, tetrahydrobe
oPhene- 3- carboxamide (151 ny, 0.3 n
Wgé@k@ Ifjilc acid (0.5 nL) igyDVF (2.5 mi). i’ #40)”005851
triacet oxyborohydride (824 ng, 3.89 mmvl) was added
The QHQerg%sgb%chem shtid 8%ilOthekifie Qam}é&fnrﬁr as(é’rp&f th}e ¥é¥g (1.2 g,
added and the reaction stirred for 30 mn.
2.90mgrmek BB#)was filtered 15 and purified by preparatlve
MS {ESYeHR 4p53 tC. The clean fractions were passed
(ovvn an SCX%@;IF-‘?H dge and the product eluted with 2M
NH3 in MeOH. Vol atiles were blown down to give
Example®g(3-fett-butyl -4-((ethyl am no)net hyl)-1H pyrazol -
1-ypacetam do)-4,5,6, 7-
tetrahydrobenzo[ b]thl ophene- 3- car boxam de (13 rrg,
j ) ~ Bimeth 8z78-1 | @567

-3 id
tetra oZ» hipphene-3.carboxamide t hvl pvr azol - 1- yl) acet vl a

m nol - 4 5,6, 7-tetrahvdr obenzof bi t hi ophene- 3- car boxam
de 25 WO 2008/ 003452PCT/ EP2007/ 005851 68 Sodi um

y Qe'COrTg, 1.3 mol ) was added to a sol ution
tyl -4-

*1-1 yl)-acetylam no]-4,5,6,7-tetrahydro-b
enzol[ b] t hi e- 3-carboxam de 5 (100 ng, 0.25 mmol)
AMn THRE (2 The m xture was stirred for 1 h at
anbi ent tenpefature. Water was added and the product
extracted with Et0Ac. The conbi ned organics were

To N e S oS S A o Acet
acid Ws%b@% SHehyixsre G adjust aiet sH IEB Q.4 i2-(pepaastgl-3-{HifRicromethyl)-
el SRS e AR SSASE G0
0.12¢ aninol) dagﬂ sobinen \cyhmdboreydee(7 &sbingwA. 18l f mmict) hwere taddgd rbefore
heatp&éﬁ% Yéa nf""V@gﬂO% ‘ﬁl]?#dr%{)(r%ln ﬁr&ma?% iPSRAtion2 TH redfon mixture
was guenched with water before purifi cat;on 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

| pyr

title compound (7.1 mg, 0.017 mmol, 14 %).
MS (ESI) : miz 430.1 [M + HJ.

Example 70

2-{2-(4-(1-(2-hydroxyethylamino)ethyl)-3-{irifiuoromethyl)-1H-pyrazol-1-ylJacetamido)-
4 5 6,7-tetrahydrobenzolblthiophene-3-carboxamide
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N- et hyl - 2- (2- (4- ((nmet hyl ami no) met hyl )-3-(trffl uorone

thvl)-1H pvrazol - 1-vfl acet am do) -

4,5, 6, 7-t et rahydr obenzof bl t hi ophene- 3- car boxam de a)

-Am no:-N-nmet hyl -4, 5,6, 7-tetrahydr obenzo[ b] t hi oph -
Wég@@logsg;(zam de Cyci ohexano (3.70 g, 37.7 %@?&9&5851

2- cyano- N- net hyl acet am de .70 g, 37.7 mmol ), and

sul phur (1.21 g, 37.7 mvol) were stirred in EtOH (15

mL) 1" Di et Ryl ami i (5.60 nL, 25 54.1 mvl) was added

ahd reActy onmoxture stirred at 20 C for 5 days.

The e maternal was directly preabsorbed onto

sil{ca. Purifigation by flash chronatography (el uent
A 200 % Et OAc: ane) gave the desired product as a

yellow solid (151 g, 7.18 mmol, 19%. WO
2008/ 003452PCT/ EP2007/ 005851 69 1H NWVR (400MHz,

to S5 st s ! 56 68 i ncon s
add&) 2uhf)- BiremopRet gached 5. 2-(2-(4-acetyl-3-(trifluoromethyl)-1H-pyrazot-1-
yl)actgnt%gi%@g% g,% TQ%%ééyd%bGa’n;beﬁﬁigp?!'lhe¥1g-r39c%r no%thnPJet fHoo quae B.el'z%' mmaol)
was|aaaad befory theabeitibm ek gnmping50.42 L rmarl)rus shiimet dyptebbrdhydride. The
reacjarttrof FeRBHH BRENATE HdHRR 560 & SA" RAKRATTAE o midure
was tfitered hptire barificefitr] by pephsties Gvernse phasarHREC Theyprefiyst fractions
] 0 . I i
verk S8 A5 BRI X7 i i 69536 caoie 00 o)
The chridge-war. washeg wits- EMNeQID (Gitkbeigie)utinage amghctivifzM NH.
in Me®HARE 2Bt WES PrhavikdIn Raduo to give the title compound (8.3 mg, 0.018
t et rahydr obenzo[ bi t hi ophene- 3- car boxam de

mmaol, 15 %).

MS (ESI) : m/z 460.5 [M + H]"

HO

Example 71

2-(2-(4-(1 -{Z-fiuoroethvlamino)ethvl)—?)-{triﬂuorornethvi)-1 H-pyrazol-1-yljacetamido)-
45,6 7-tetrahvdrobenzolblthiophene-3-carboxamide

To a solution of 2-fluoroethanamine (107 mg, 1.683 mmol) in MeOH (1.5 mL}), AcOH was
added untii the pH reached 5. 2-(2-(4-acetyl-3-(trifluoromethyl}-1H-pyrazol-i-
ylyacetamido)-4,5 6,7-tetrahydrabenzo[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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20 3-(Trifluoromethyl)pyrazol e-4-car bal dehyde (332

nmg, 2.02 mmol) was dissolved in THF (10 nl).

Pot assi um terf-but oxi de (454 ngy, 405 nmol) was added,

%%Jsﬁ} by 2-(2- CT/EP2007/005851
ronobacet am do) - N-net hyl- 49, 6, 7- tetrahydrobenzof ]7P

i ophene- 3-carboxam de (670 ng, 2.02 mmol). The

The "c%fdg'e%sfm%e& QithESC MO € - Bt belfhe @UBRY ltr&hérodm WRA WM NH;
was added and the react.ion X
in MeGtr dbe éa'thtmasuemoc@,d D Y30 diMgdne 5 PoBBouSENE Sms. 0.008

mmdl&Y%5.S were washed w th sodi um bi carbonate sol ution

.agueous was separated using
MS éﬁ?ﬁ@r 6?158%%% [Ml"h%er paper and the solvent renpoved in
vacuo to give the desired product as a brown foam
Exaq(lﬁé 5 g, 1.76 nmmol, 87 %9. M5 (ES1) : mz 415 [M+
WO 2008/ 003452PCT/ EP2007/ 005851 70
d)N—msthyI 2- (2 (4 ((msthyl am no) nmet hyl )-3-(trifluoro

@M&MMM&
2-(2-(4-Fornyl-3-(trifluoronethyl)-1H pyrazol - 1-yDace
tam do)-N-net hyl -4,5,6, 7-

a) PF@QQ“HIW’G%‘P%@P%NN ophene- 3- car boxani de (338 ng,

0.816 mml) was dissolved in NVWP (10 nL) and
met hyl am ne hydrochl oride (275 ng, 4.08 nmol) added,
ol  owed by gl acial acetic acid (0.5 nL). The
‘r\esﬁult,leng m xture was stirred at RT for 5 mn, before
|dbrt onwi se 10 addition of sodium
tri aeet oxyborohydride (691 ng, 3.26 mmol ). The
reacti on was stirred at RT overnight. The reaction
guenched with water, and diluted wth 10 .
Pinagaienc 10,8 P8 DR WeSLACSER B0 A1 ep) qit%eavﬁa(%'%w% hioride
(11.188, PH8SAMNRIG &ﬂmﬁaicetdteanmzt lge 189 werolp irewateaaoBednl). The
e co ani cs.
m"‘“&"ﬁ?f@érﬁ’%‘% far 17 & 2 st Ko T oL e b BB e fitsred and

wasi%)@vlﬂmatmﬂamndetbykdﬂm. Tihet soliVis@isl drieth ende2 NadiidBatis® °C3o yiEld the

nitored by TLC (DCM 10 %
des'rhﬁ{g@f:ﬁdugm &r? Hr)wg §Fgf§’7" a brown residue (160 np).
MS B$hi iz #8. M beI'f | ash chr omat ography (el uent 5-10-20

% MeOH: DCM) gave the desired product as a
yel |l ow brown oil which solidified on standing (106

) Sﬁgd-bgtytWﬁazolegb%rbam@v@sa) . rn/z 430 [M+ Hr. 20

Exanple 77

N
~
" NH

Phosphorus oxychioride (18.2 mL, 185 mmol) was added portionwise to DMF (30 mL, 387
mmol) at < 5 °C. Pinacolone semicarbazone (15.4 g, §7.6 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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2-(2-(44(2-Hydroxvethvlam no)nmethvl)-3-(trifl uoroneth
vl)-1H pvrazol - 1-vfl acet am do) - Nmet hvl -4, 5, 6, 7- tetrah
ydr obenzor bi t hi ophene- 3-carboxam de 0 N, 25

W(?[gt&lgfog gﬁslp gégpéogﬁgg?%l 71 M (ES!) - PCTIEP?O%W[](}SSS]

Tert-butyl-4-fornmyl-1H pvrggol 1-vflacetam do)-N-neth
cooléﬁ)m an?lc@ ath taﬁtltl ra%)ﬁ@& QQ%‘F‘Z@'aththé %%E@eﬁfa%@ﬂhﬁ%m@ The
%ut y Z0 (15

H pyra car bal dehyd ny,
EtOC/Ax: 986 diieg| gver Mq@@pmegqngﬁ{qgogmo srhca The crude product was

purifidd wmgﬂclﬂorﬁa@g%‘phgh&ﬁ@ ¥RiEpResoNchebhine phamatich ifaision ether

am de and potassi um carbonate

ave(%ww“dﬂ gggrﬁﬁ)mm%‘?é’m xed with DMF (5 nml) and

1H NMrtsoMH2r CBCh):as 188 (§.oHhes 0gds iHY G 1ass N H) & 1oasdb, 1H).
bet ween water and Et OAc. Organics were conbi ned and
purified by chromatography (0-60% EtOAc/heptane) to

c) Qi v@—[Elf(e-Ttartibbtyl-&&omyeﬂmtolasyt)eamlamns]m 5,8, 7(t81dhyrip-benzo[b]

10 ES'): mz 403.6 [M+ H
tiopRghriabpggge - o (o) M Ao LM I

2-(2-(3-Ted-butyl -4-((met hvl am no) net hvl ) - 1H ovr azol -
1-vfl acetam do)-Nnethyl-4,5,6, 7-
t et rahvdr obenzol bi t hi ophene- 3- car boxar ni de 25

Met hyl aginé(45.0 ng, 50 pl, 1.449 mmol) was added to
a solution of 2-(2-(3-tert-butyl-4-

fornyl-ddH/py azpl - 1- ypacet am do) - N-net hy1-4,5, 6, 7-t et
rahydr beh hi ophene- 3- car boxam de (100 ny,

0, 248 [) and acetic acid (100p1, 1.74mmol) in DV
( ). Sodiumtriacetoxyborohydride (527 ny, 2.484

) was added and the reaction stirred for 17 h.
Th eacti on was quenched with water (500 pl) and
ptiri fi ed by preparative

d) 3-Tert-butyl-1H-pyrazole-4-carbaldehyde (322 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{bjthiophene-3-
carboxamide (61 mg, 0.19 mmal) was added and the mixiure heated to 60 °C for 2 h.
Water was added and the crude product extracted with EtOAc. Purification using fiash
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-yl)-acetylamino}-4,5,6, 7-tetrahydro

benzo[bjthiophene-3-carboxamide
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30 reverse phase HPLC. The clean fractions were
passed down an SCX cartridge and eluted WO
20081003452PCT/ EP2007/ 005851 72 with 2M NH3 in MeOH.
wer e bl own down under a nitrogen mg,g
Wyghﬁﬂg%‘l?t he title product gg33 ng, 0.079 mol &’%0%851
M (ES!'): mz 418.4 [M+ H. 5 Exanple 80
N- (2- hvciromyvet hvl) - 2- (2- (4- ( (et hyl ami no) net hvl) - 3- (
trifl uorSiet hvh- 1H pvrazol -1- yl)acetani do)-4,5,6
7-tetrapv ol tilthiophene-3-carboxam de 10 a)
2- Cyang® roxyet hyl ) acet am de To a solution
of 2:cyahoacetate (10 g, 9.41 nL, 88 nmol) in
E0 (160 rTL) was 15 added 2-ami noet hanol (5.40 g,
; m., 88 mmol). The m xture was refluxed for -4 h
befior e concentrati on in vacuo. The m xture was
pufified on a 100g Silica colum eluting with 0-10 %
OH DCM Desired fractions were coll ected and
concentrated to d the es re roduct as a br
22 S Ry omp Gl VbRl S S Bebefukonsderbithophens-
3—caﬁHoB<@rﬁHb)(5dl Mgt D& 3menbl) ahe dinvdtiyrbihe BydrofHisrideg20 mg, 0.23 mmol)

werd st PO 0 3Bk P R (453 1 Sy sty ratycride

(70 ErgQO\0eB 80 rivhd| 2 wiay dadudedeay thea cextans stered4fod 2y h. Fhelreaction was
quel{mgé ):vrth Rﬂ\égi-%hecf\ﬁ&gp&é giresc%y gurif;%tljog preparative reverse phase HPLC.

The clean product was passed down an SCX cartridge and the volatiles were blown off

under a nitrogen atmosphere (2.1 mg, 5 pmol, 4 %).
MS (ESI): m/z 418 [M + HJ".

Example 73

razol-1-vhacetamido}-4,5.6,7-

tetrahvdrobenzolblthiophene-3-carboxamide

Q
N N
4 \N n 2
[— —
o]
s
NH

HO

Ethanolamine (182 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}-4,5,8,7-tetrahydrobenzo[b]thiophene-3-

carboxamide (120 mg, 0.309 mmol) and acetic acid (0.5 mL, 8.7 mmol) in DMF {3 mtL)
and stirred for 1 h. Sodium triacetoxyborohydride (655 mg, 3.02 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 HPLG. The clean fractions were passed down an SCX cartridge and the free base
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25 m., 39.7 mol ), acetic acid (0.433 g, 0.413 ni,

721 mmol ) and ammoni um acetate (2.78 g, 36.1 mol)

mere suspended in toluene (150 nL) and the nixture
eated to reflux under Dean-Stark conditions until

W?rﬁ?"é "WHter was collected (3.5 h). The mixt 31‘:5%@7’005851

concent rated to rermve t ol uene before partitioning
A Er 44 atmosphere to
et SN0 ol WDt erCRAR SR Htronen ptmose
yseldﬂaé ttleecamaiubiund (. &)ﬁ'!gsﬁﬁ% el et ti es of heptane.
. gfched until precipitation occurred and

MS@%@'% ‘i?%'c +eéted by filtration. The desired

product was isolated in 3 batches (4.2 g, 20.2 mmol,
ExamBle¥y- The sanple was used directly in the next step

W t hout any further purification. WO

2008/003452PCT/EP2007/005851 73 c©)

2-(2 3%%9 Na tHYMaeHi 11 H-gyrhzdb. ] A hedtaraidg e 5166z o[ b]

ey rexyTraeres 1\ ( 2- hydr oxyet hyl ) acet am de
3. 70 g, 17.d47 mmol ) was dissolved in EtOH (75 nl) -
fug (1yi#eg, 35.5 mmol) followed by
mye=A(2.60 g, 3.68 nL, 35.5 mmol) added. The
gated to refl ux for 30 mn. The reaction
red while warm and the solid washed

ncentrated to dryness to yield the title product as

el 20 S 8, B AR b o+

formiytH-barazgiirylfacetatmido)-4,5 ﬁy-tetrahydrobenzo[b]thlophene—3—carboxam|de

(151 yn&& @rB%gD?rg'ﬁﬁ )ac@?éza ylﬁf_ﬁyh) DﬂIIF5 .5/~ ﬁl@)t I 8odium

€nzo ene- car oxamde 15 111---7--
triacBioxyborohydride (824 mg 3.89 mmol) was added and the mlxture stlrred for 17 h.

Watgr @gﬂ.«ﬁ) Nad %dﬁa’cﬂér%m%trg%ﬁohﬂsnﬁe@ ,er:!oeMrﬁme r@RMmB7 Qlakfiltered

ehe- 3- car boxam de b‘g and DI PEAd
and Pnﬂf@s'gby meprsative, reueyss Pﬁﬁiﬂ hiP rzhed F'§§‘b %tﬁmﬁ HVefg passed down
an sﬁéb@lga fikdgeddid ithor&met lélutecp witB €zl \WH; hin gndmwgvmawési were blown
cool e e noac [0
dowg 5 givg @y ArBer Sty KAy B SO B Ry ppatamioP 5.6.7-
tetrahgsropertbpithiopeergnticabaxamide (13 mg, 0.031 mmol, & %).
MS (ESI): m/z 418.5 [M + HJ'.

Example 75

212-(3-Tert-butyl-4-hydroxymethyipyrazol-1-yl)-acetylamino]-4.5,6. 7-tetrahvdro-
benzo[blthiophene-3-carboxamide
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reaction nonitored by TLC. After 30 mn TLC indi cated
3:1 product: starting material with a faint spot for
bi s-acylated nmaterial. An additional quantity of

- br etyl bromde (0.97 g, 0.417 nmi, 4.7 I _
Wéé@)s&g%g% and stirring contggnued for a furtﬁ%?%‘)&m‘)”ﬂ
mn. The m xture was quenched by addition of water
before remomwal of THF under reduced 25 pressure. The
m xture %6 then partitioned between EtOAci water and
t he or gam ¢ er collected - additional DCM was
added t ¢ dl ubility. The aqueous | ayer was
furt vva§ etWi th DCM Conbi ned organics were dried
a onfentrated to give a thick dark oil which was
iAed on silica eluting with 20-60 % Et OAc/ hept ane.
Desired fractions were collected and concentrated to
Vicel d the desired product as a light yellow solid
(2.96 WO 2008/ 003452PCT1EP20071005851 74 g, 8.23
mmol, 43 % . The sanple was used directly in the next

Sodhine BoMinldildt (56.Mg, f U8 tritRé]) Wakidddedttd @nsolution&X 2-[2-(3-tert-Butyl-4-

fornlygp&{agé K|S) F%i@@p& é{é{qtj-fe;tr%ﬁgém}{ae}nzo][ﬁﬁp rh%ﬁg |3-cart}/o§gr%%e

(1004 ', 60. 2'5 trathoi@hy AT en Zrﬁ[_b]THa apiepewds ctirrbdXamiidie at ambient

L

orgahidd6wenetdried wsr Migsgalamd d:ohnermratéd( @Rlenirgdugad prrssares ifaencrude

procifl A0 B ot iy B ising NS PN nevtage T soid
isolajed @rag dumtiyas| purifi %djamrepah@wm rryarse phiase HPLerand !éﬁSS%d@m an
SC)f ezﬁrtr%@en’fﬁb %l&tﬁés \N@fecﬂow‘ivh'@f Wil nireget t&@v@a@ﬂlfee&d@%z 4 mg,
with water (-8 m.), then acidified wth
051H€‘,'{‘°'u%%)1 pH 1. During aC| dification a free fl ow ng
MS%&I) t/Pas1 F«Jvtba{'med whi ch was col lected by filtration.
15 NWMR analysis indicated -60-70 % purity of desired
Eaﬁ‘f’%d)[ﬁ The solid was succesfully triturated with a
e of DCMether to give a |light beige solid
whi ch was collected by filtration. The nother |iquor
N-rréeBl- m@h&@(_ﬁnmﬂeﬁwwamdo;hmehom pyrazi-1udpcstamido)-
e bat wer e conmbined to yield
mml 499 .

a) 2-Amino-N-methyl-4,5,8,7-tetrahydrobenzo[bjthiophene-3-carboxamide

Cyclohexanecne (3.70 g, 37.7 mmol), 2-cyanc—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 yeliow solid (1.51 g, 7.18 mmoi,
19 %). :
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20 M5 (ESI) : mz 443.5 [M- Hr. f)
N- ( 2- hydr oxyet hyl )-2-(2-(4-((methy| am no) nmet hyl )-3-fi
rifluoromethyO-1H pyrazol -

‘Wé%%gﬁgﬁgggdgé i i 6, 7- tetrahydrobenzo[b]thl%% %mmmwmmmn

69
2-(2-(4-Fornyl-3-(trifluoronmethyl)-1H pyrazol -1-yflac
MR YERBOVRE B )2 45 (nD 284 72.57 (m, 2H), 2.69 (d, 3H), 6.62

1H tetra(ﬁm obe zg b]th#opheke 3- %arb%xan1fde 81 ( -
{SZWJQQQ(WN) I\/Ethyl amine (2 Min THF, 0.45 niL, O. 90
mml) and DCM (3 nlL) were treated vvith acetic acid

I kT e s R e T

carbb@imid® mn. 10 % Pd/C (20 ng) was added as a slurry
in DCM and the m xture stirred under 4 barr hydrogen
overnight. The mi xture was taken into a 20 rril

ifhge and the residue of the flask washed with

d al so taken into the syringe. The m xture

¢d thorugh a filter tip 5 and concentrated

yvwesa yellow oil (-200 ng). Purification was

acht eved on silica eluting with 4% 2 MNH3 in

MeOH DCM and t he product obtai ned as a light yellow

In 2%2%3;% 5 ”rﬁaw éggﬂp”{m'@pp}e 508> { Brdino-NThnéthyi4,5,6,7-
tetraaydr&%ééﬂthvbmﬁemicmbmlae 3wéd ruskduor qaxeh\of ) 2-akiny4,5,6,7-
o et DA S LTSI e o piw o
(0.67%g,<3.08 arol, ﬁar%)er to exanpl e 80f, ethylam ne was used

t. t amneto yleldthetltle conpound
MS#F%@ %939%“@& 51 9. MS (ESI) : miz 472.6 [M -

c) —{2-(4—Formyi -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-
bromoacetarhido)—N-methyl—cl-,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
jayers were washed with sodium bicarbonate solution (5 x 10 mbL). 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 (ESDH : m/iz 415 [M + HT".
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Exanpl e 82
2-(2444(Di nmet hvl am no) net hvl ) -3-(trifl uoronet hvl)-1H
evrazol - 1-vfi acetam do) - N- ( 2-
thvl)-4,5,6,7-tetrahvdrobenzoi bl t hi - 3-
WQ?@%’% ‘de 25 WO 2008/ 0G8452PCTXP2007/ 003’@5’%9‘%%‘90%851
2-(2-(4-Fornyl-3-(trifluoronethyl)-1H pyrazol - 1-ypace

y t aR-ingBy (a{hﬁgih?iﬁl i ét)1y!ﬂ-35tr|?lgcg§>(l§ﬁ§hél) -1H- pgra;g[—%
a%??%'g%%) teé?'&%i‘ Q@W%@‘fﬂﬁ?@ﬁ“ n THF, 0.169

m., 0.34 mmol) and DI\/F (1 m.) were treated with
acetic acid &5 drops) and sodi um

triacet oxygorehydride (57.2 ngy, 0.270 mml) and the
m xtureystjyred at 5 RT overnight. The sanple was
fil a8 ified by preparative reverse phase

cF; LC fol | owed by additional purification by SCX ion
eXchange chromat ography to yield the title conpound
wmd13.5 ng, 0.029 nmol, 42 %9. M5 (ES1) : miz 474.5 [M
I'Hr. 10 Exanple 83
N- ( 2- hydr oxvet hyl )-2-(2-(44(2,2,2-trifluoroethylam no
ymettivl)-3-(trifluoronethyl)-1Hpyrazol-1-vl)acetamd
2-(2e¥-Formayl-6; (Tiflueromeitpyde UbeyrzofinarepmiskeNIoethyldoxk 6t de

. | dissolved in NMP
tetra%@zrg nfoPghl n/{/)tlene ;tcﬂb %%IF% r(%38 m? 0 %1|_6|_ nﬁ??%;{c?s- |19,:=sove ig]

(10 mhirped metny(aming Byeregialende (273 mg, é _mrmol) added foliowerc)l by glacial
aceﬂceécfc?{b%gpeﬂ‘é%gﬂllhﬁg RBREE Qad sEAEPEFAITTHE rhid (beﬁ@re portionwise

adaErye) SebN) LiaretomRT ¢yt (ERaTED 1 SEEtP I T eliinwas stimed
at RAGvEmidht.d Tap $¢adiiod vasdjuehttisd witrewabey pdatiyiddivels DGB (10 ml)
on Tl RS Al 10l af e s an
aquescixitsadd/ eith Dﬁ:MJI(Z“uemmL}; uTrﬁemdrmmne(dlorga_l)lc;s weretconeapirated to a
brovg'undgl \&HEH w%ae.e %agé’ erx %b v %@V&J Qbﬂeg\‘)@:ﬂ I\E’ébH then 2N NH3 in

i1 0ha ur i |ca | On 1"'on exchange
Memhr @ﬁ@irékﬂibﬁ@%éré moiterbd b ITECt(DCNE 10 GRAHOM) a(nﬂ!(bombmed to give

a brown re-rsTHBe (1&)9 m@) Bsmgcaa)rz by ﬂ’ash/é‘nroma%ograkhy (e!uent 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-(trifluoromethyl}-1H-pyrazol-1-yhacetamido)-N-

methyl-4.5,6,7-tetrahvdrobenzolbithiophene-3-carboxamide

H
O_N.
N
FN—N/\\f s
{3 0
L OH

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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25 Exanple 84
2-(2-(3-Tert-butyl -4-fornyl-1H pyrazol - 1-v1l) acet am do
)-N-(2-hydroxyethvl)-4,5.6, 7-
t et r ahvdr obenzof bl t hi ophene- 3 carboxam de WD )
WO k8106934 52PCVEP2007/ 00585% PCT/ER2007/005851
2- (2-Bronpacet am do) - N- ( 2- hydroxyethyl )-4,5,6,7-tetra
4+ ophene-3- 5 carboxam de (1.66 g, 4.60
MS %I?P&%éﬂe t1-ﬁutyl 1H pyrazol e- 4- car bal dehyde (1.75
g, 11.49 rmol) and potassium carbonate (2.54 g, 18.38
Exarﬁﬁ’lg'?b were mxed wwth DM (20 nL) and heated at 70 C
2 h. On coollng, the reaction was partitioned
NG sthwet B.eWras hed
and concentr at ed
' ; F—chr omat ographi c purification
(O 100 %Et OAdhept ane) Concentration in 10 vacuo
yielded a white solid (1.64 g, 3.79 mmol, 83%. M
mz 433.% [M+ Hr. Exanple 85 15
Tekt-butyl-4-((ethvlam no) et hvl)-1H pvrazol -1
- N- (2- hvdr oxvet hyl ) -
r obenzof bl t hi ophene- 3- car boxani de 20

2-(2-(3-Tert-butyl -4-fornyl-1H pyrazol - 1- ypacet am do)
-N-(2- hydroxyethyl)-4,5,6, 7-

o NP AL TR B A s

N-metbylet, 3, aa-tetﬁargdrobenmtb]tMem+c)arb0Eamyip AABheng( leTB rmmol) and
potaJé’L %rb@ﬁatglc%sgﬁg 39 o Rha)) \)é)/?%rrﬁ'&&??nﬁ BMF‘ BN idHeated for 3

rre 0 mn. adi um on
h at 60 °C. The reaction was part:tioned between water and EtOAc. Organics were

combined and purified by chromatography (0-60%, EtOActheptane) to give the titie
product as a white solid (360 mg, 0.894 mmol, 91 %).
MS (ESI): m/z 403.6 [M + H]".

Example 79

2-(2-(3-Tert-butyl-4-((methylamino)methyl)- 1 H-pyrazoi-1-yl)acetamido)}-N-methyl-4.5.6,7-
tetrahvdrobenzo[blthiophene-3-carboxamide

"S /
N N
/\N H H
)%/T S/

NH

7/

Methylamine (45.0 mg, 50 pl, 1.449 mmol) was added to a solution of 2-(2-(3-fert-butyl-4-
formyl-1H-pyrazol-1-yhacetamido)-N-methyl-4,5,6,7-tetrahydrobenzo[b]thiophene-3-

carboxamide (100 mg, 0.248 mmol) and acetic acid (100p, 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
reverse phase HPLC. The clean fractions were passed down an SCX cartridge and eluted
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WO 2008/ 003452PCT/ EP2007/ 005851 78 charcoal (10%
1.51 g, 1.420 mmol) in DCM (30 nL) was added and the
m xture hydrogenated at 4 barr for 72 h at 20 C. The
was filtered through dicalite and
ng%é@}ol@éz washed with water 72 DCM and MeOH. Alt'%gi*"EPmO7’{"’5851
vol atil es were renoved under reduced pressure and the

w.thamﬁﬂ P M@@Hdvanama§ weAs blowpticwd WHdeBa Uﬁi’dggn%&ﬁbsﬁﬁbre to yield
bi car bonat e. Béﬁ? 5 crude product was extracted with

the ftleprrductiia mg E¥et2"onbi ned and washed wi th

MS BEINaVz sha.£p1 et MgSO4, filtered and concentrat ed.
The crude nmaterial was purified by chromatography
(DCM  0-30% MeOH DCM and 0-20% 7 N NH3 in MeOH DCM .

Exaf@pie@eéntrati on in vacuo yielded a white solid (800 ng,
1.73 mml, 45 %. M5 (ESI): nlz 462.5 [M+ H. 10
Exarrpl e 86

vl‘)ac\é a?tﬁ@é)—d,]‘j é’ 9‘)1 :’tan v%ﬁgﬁgﬁﬁh“bpﬁeée-z-carboxa mj 8 o

TEelT anydr obenzot DI T t Nl oonene- 3- car box 15
a)2-(3-(4-Formyl-3-(trifluoronethyl)-1H pyrazol -1-y0p

2 CORMIRAD- ARdrodyethyPadstamid
2 _thrahq%rg%’eﬁyzo[@]at h?rgioﬁene 3- carboxam de 20

3-(Triffl uoronet hyl)-1H pyrazol e- 4- car bal dehyde (260
HO- o™~ ol ) and 2-(3- 25
chl o opr opanam do) -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophen
e- 3-car boxam de (454 ng, 1.585 nmmol) were dissol ved
in THF (20 nL). Potassiumtert-butoxide (356 ng, 3.17
To ansniutipn i sthatiZedarioacétatee Oy, Soét sds BEmmolird BtGH (108gnL) was

adddd 28m )an%@ Qor%%géz!égig,egb rﬂ&f WAS mikiufd ®ds ?éﬂul?érd for ~4 h

over ni ter he reaction m xture
beformqna%nt@aowrt YaceeOFee (ixtae waphrurified ap 3 H3As Silicgepqiumn eluting

with @Ql'ﬁb% b aSGed WabhorR e ,coﬁgdteﬁﬁarﬂn\/ SdncbBieitdd to yield the
|tered and 30 the sol vent Ogg{g); in vacua to
[KG!

desige PEAdBhASRPROVE P (199, 45 P h 8§ SHRRE MRS recty n

the rﬁh{ﬁmﬂ%ﬁmﬁhéﬂpﬁﬁf@bngave the desired product as
a white solid (180 ng, 0.43 mmol, 27%.

b) 2-Cyano-2-cyclohexylidene-N-{2-hydroxyethyl)acetamide

0
HO\ __~ CN
H ?I

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 mixiure was
concentrated to remove toluene before partitioning between EtOAc/Waier. 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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M5 (ESI) : mz 415.1 [M+ H . WO
2008/ 003452PCT/ EP2007/ 005851 79
b) 2- (3-(4- ((Met hyl am no) met hyl )-3-(trifluoronethyl)-1

| - 1- yppr opanam do) -
Wdﬂ_ﬁ@% -t et rahydr obenzo[ b] t/Ri ophene- 3- car bo>1<)anlE5200E?308851

2 (3- (4dF§)rrry1) 3-(trifluoronethyl)-1H pyrazol -1-yOpr
panam do . .
2%@1'@%;@%6@%‘['3@]4 ﬁaﬁJpﬁgﬂ@%QWﬂBMﬂ?'ﬁee'Psﬁ’%?m'de

0.121 mml) was dissolved in DCM DMF (2:1, 3 ni).

Met hyl ami ne (2Min THF, 3.57 ng, 0.121 mol) was
addled/ T% | owed by 10 acetic acid (0.7 ng, 0.012

The reaction m xture was stirred at Rl for 30
re addition of sodiumtriacetoxyborohydride
0.483 mml ). The reaction m xture was

{ at RT overnight. The DCM was renoved i n vacuo

2-c;%'ﬁg 5.3 &fao'hsgﬁhér%nw f&%p&%ﬁyé‘tw F;taeétsﬁudet hs. I?o p gr i {4.2d :Imho[) was

@gar ative reverse phase Cto gi ve desi ed
disS v RCELOH BTBLYHRR SHE (-1 S5 BRI MEL Py hyiamine (2.60
g, 3??3&2%‘8 fﬁ?w@ )éf\iﬂgﬁrem mbRFE Qs \Mebtad 1c5ra°ﬂ'B£)fdr 3t)tmen The reaction
Wi
mixtfeqia itqred Hhiigywagm @g tﬁ%ﬂc} fashaf fOsEP%Ef §qppined EtOH
port®Rd werd Wbricerlratetta pyres8 o yield the title product as a dark solid (4.6 g,

19. 1)?9 r’% b\%’éz@r u]% a}rﬁ%a?ﬁgﬁ%ﬁ éfllx |%ﬁ1e(r§e-.[>& E eB%éPHEEM further

purificaBedi.et r ahydr obenzoi bi t hi ophene- 3- car boxam de
2-(3-(4-Fornyl)-3-(trifluoromethyl)-1H pyrazol -1-yppr
opanani do) -4, 5, 6, 7-
d) 2¢(2Brethyahetirsdo)df-H-byrropetni=435, éartﬁ@wﬁﬁoaenmthmheneﬁ-
carbg)%ﬁ gnol ) was dissolved in DCM DWF (2:1, 3 nl).
uor oet hyl ami ne (3.57 ng, 0.06 mmvl) was added,
foll owed by acetic

.o

2-Amino-N-(2-hydroxyethyl)-4,5,6,7-tetrahydrobenzofbjthiophene-3-carboxamide {4.6 g,
18.14 mmol) and DIPEA (4.95 g, 6.33 mL, 38.3 mmol) were dissolved in THF (100 mL)
and the mixture purged with nifrogen 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 yeliow solid (2.96
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WO 2008/ 003452PCT1EP2007/ 005851 80 acid (0.36 ny,
0.006 mmol ). The reaction m xture was stirred at RT
for 30 min before addition of sodium

ﬁSrl acet oxyborohydride (51 ng, 0.242 mol). The
AUBOPHY i xture was stirred at RT overni ghtPCTFFﬁé““WSI

was renmoved in vacuo and the reaction m xture

, 8bilrhRbieds )N ehe REmblel sk BdedPdiRREAY RAlthY Pekiodtes GRhANIHG further
o HPLC to g v)e t he dgsn red product as the TFA 5 salt.

PUrtiEglions apl e was passed t hrough an SCX col urm, washed
wth MeOH, then eluted with 2 MNH3 in MeOH to give

l,, 0 \%S)
o) 2l S EficB ey Ty ey BgeagiBay- (2 oro Bty
4,5 & i{2raliv(r2bdnzdibitkipphdnel Bozrbojamtidy| ) - 3- (tri fl uor onet hy
| )-1H pyrazol - 1-yfl oropanam do) -

4 5 6, 7-t et rahydr obenzabl t hi ophene- 3- car boxam de 15
];2-3 (trl fl uoromet hyl)-1H pyrazol -1-yl)p
’zo th| ophene- 3- car boxan de (25 ny,

di $8olved in DCM DMF (2:1, 3 nl).
=/. Hydr oxye amne (14.7 nmg, 0.241 mvol) was added,

foll owed by acetic acid (0.36 ng, 0.006 mml). The
reaction mxture was stirred at RT for 30 mn 20

2. B Rbta B PRl O {6 PO AR OIS,
carb@Xantgee(2f 1gh (8. 06Thmc@Ms \wissolvedrindr (26 mhrans poiebssiume carbonate
@229 §a1‘§11°rﬂrrﬁl Xfolived byl .ﬁ&’or'o_lggﬁxvlt)ﬂl# gdyiéz%%-@bfac[baidehyge (1.39 g,

epar at 1 V reverse ase

8.46 pmalasc@ddég The mmnresyw stirred at §pCefonzs rpitisafieg which time the

reacﬁdmuﬁjae s dited UitH %ter"(’aﬁtbtﬁﬁLWtﬁéh Arbdd wites Nahot @il pH 1.
W th MNH3 in MeOH to desi r ed pr oduct

During, B@@r?ﬁ%’BF a fee floying soiid |?btaln?ﬂ zvhyggdﬂgﬁ F%e&teﬁrbynﬁﬁratlon
NMRE&iﬁngﬁsemSﬁataﬂ ~EOIEY ¥y purity of desmad product The solid was succesfully

trltur%tﬁﬁ gvitédf_ )S;lf E)}( %ﬁegﬁs gX/e a Iigh Béllgé lsgl? " ﬁ%ls)éoillgéted by
filtratébn5, The Mc&herraimgudr wlze nootenttated phd rres&sood riaimbaohtdiped using a
similar process. The batches were combined to yield the title product (1.76 g, 3.95 mmol,
49 %).

MS (ES]): m/z 443.5[M - HT.

f} N-(2-hydroxyethyl)-2-(2-(4-{(methylamino)methyl}-3-(trifluoromethyl)-1H-pyrazol- -
yllacetamido)-4,5,6,7-etrahydrobenzo[blthiophene-3-carboxamide '

OH

2-(2-(4-Formyl-3-(frifluaromethyl}-1H-pyrazol-1-yl)acetamido)-N-{2-hydroxyethyl)-4,5,6,7-
tetrahydrobenzo]bjthiophene-3-carboxamide (100 mg, 0.225 mmol), Methylamine (2 M in
THF, 0.45 mL, 0.890 mmol) and DCM (3 mL) were treated with acetic acid (13.51 mg,
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WD 2008/ 003452PCT/ EP2007/ 005851 81 a)
2- (3-Chl or opr opanam do) - N-net hyl-4,5, 6, 7-t et rahydr obe
nzo[b]thiophene 3- carboxam de 5
Am no- N-net hyl-4,5, 6, 7- tetrahydrobenzo[b]th|oPhene-
‘”gzgﬁpﬁﬁ%%n1de (2.82 g, 13.4% nmmol) was conplF&T@RFN7/005851
di ssolved in THF (90 nL). Potassium carbonate (2.229,
0. 22$6nr98|) m@ba gwaﬁs bhe theagilfen %ﬂr‘i’ed BERT &3 %0 rﬁiﬂ %6(5 "/J P&E (20 mg)
or | or opr opanayl chloride 10
Wasfdéé% aﬁ@ 5"1’8’ 0P MoAnd ‘\E&@”&H@eﬁmﬁﬁ dindged rbéﬁd'tYF’ES’ﬁe” overnight.
The Mhixtuts’ ®a$ tdkehagtoad 28 @yring@ dfdnthe TEEdWRSf fHRMRR valsRed with

te ed and t ction
mec 5t Bt o 16 RBAL 0739e: The MBS ki SAboTgY & Bter
and mmoenmsdmmnge 4 pellow :ﬂE(-2ﬂIU @l Puvifidatibly ®@4 achieddoesnadlica eluting
WIth?l]Wthhl\ngo aﬁ?m WRBLAOTP $ s norog oggprge@: dd Cﬁ&l‘é’tloy% iy j glass (74.2
mg, (166 mend,07 1% Et OAc hept ane gave t he desired product

MS gi)z%#¢g4sgb%9[m_y§1mm| 44 % . Ms (ESI) : rrilz 301.3

2-(3-(4-Formyl-3-(trifluoronethyl)-1H pyrazol -1-yl)pr
Exafpi@8am do) - N-net hyl -4, 5,6, 7-

tetrahydrobenzo[ b] t hi ophene- 3- car boxamni de 20

3-(TrifluoronethyO-1H pyrazol e- 4-car bal dehyde (437

2- (2—'@‘(E@w@ﬁ1|ﬁ3¥:ﬁbﬁw@f?§tr@iu6%mﬁth1vl) 1H5mgazo!-1 yi)acetamldoE-N (2-
1y A

tetra ydr obenzo[ b

‘ ‘ £ Lt PI§NEr3-CaPOXINEBE Mol ) were
d| ssolved in DW (15 nL). Potassi um car bonate (368

, 2. 66 ) was added foll owed by potassium i odi de
(1 3 n}%\ﬁmol) oThe reaction mxture
OH

In a similar manner to example 80f, ethylamine was used instead of metyhiamine to yield
the title compound {180 mg, 0.35 mmol, 51 %).
MS (ESI) i m/iz 472.6 [M - HJ.

Example 82

2-(2-{4-({Dimethylamino)methyl}-3-(triflucromethy-1H-pyrazol-1-ylacetamido)-N-{2-
hvdroxyethyl}-4,5 .6, 7-{etrahydrobenzofbithiophene-3-carboxamide

F.C Q H o
| =N )‘N
! " S ”\Hj
S

OH
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was |left to stand for 7 days. Water was added and the

reaction mxture extracted into Et0OAc (x 3). The

Et OAc | ayers were conbi ned and washed with water (x
brine, dried WD 20081003452PCT/ EP2007/005851 82

5
W%%@F’“Wé@oél filtered and tl;g sol vent renpved CFFPYEEESS1
to give desired product as a yellow solid (970 ny,

6 -
>0 R Ry st et '%Pf‘“%%? ey 3567
tetrahyrydbenzéfbplyicphepie-3tcarboxamide (30 mg, 0. 068 mmo! Dlmethyiamme (2M
solutgoglﬁﬁggfgnmﬁggg @L‘bs'i;- Bimon) LA RIY M 25 Aer] tddiéd Rk eRetidacid (5

d“’pﬂa(f@ SPd“JFb‘ifi xygorohydride 57 4 ieg. IRA7P-mmoh apd ihg spiKture stirred at

RT Qe Rk itk refl, andOpufifi ed@g preparative reverse phase HPLC
tet r ah% robenzo[ b}t hi o hene 3- oxam d

el QUEICATISRY SE% e gwow%g%pgy jield the title

followedhigga

coma&hhxi@wg;eo(oﬂzg&immz%)oss mol ) was added, followed
(%% acetl é’? .36 ng, 0.006 mml). The reaction

MS (Pt l‘fﬁ"% ed at RI for 30 mn before addition

of sodi um tr| acet oxybor ohydri de (51 ng, 0.242 mol).
ExaTgeE eaction mxture was stirred at RT overnight. The
s renoved in vacuo and the reaction m xture
filtered, then 20 purified by preparative reverse

gl ve the desi red product (5 1 ng, O. 012 mml 20%
M5 (ESI) : rrig 444.5 [M+ H . 25

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-
triflucroethylamine (19.8 mg, 0.20 mmol) and DCM (1 mL) were treated with acetic acid
(5 drops) and sodium friacetoxyborohydride (58 mg, 0.272 mmol) and the mixture stirred
at RT overnight. The sample was concentrated and re-dissolved in dimethyisulfoxide {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 %0).

MS (ESI) : m/z 528.5 M + HJ'

Example 84

2-(2-(3-Teri-butyl-4-formyl-1H-pyrazol-1-yl)acetamido)-N-(2-hydroxyethy})-4.5.6.7-
tetrahydrobenzolblthiophene-3-carboxamide
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Exanpl e 90

2-(24442- (Met hyl am no) et hyl )-3-(trifluoronethyl)-1Hp
yrazol 14) acetam do)-4,5.6, 7-

et rahydr obenzof bl t hi ophene- 3- car boxam de
WSRO, SopcT EP2007) 005853 83 Fern¥Bornossst
2-(2-(4-(2-Hydroxyethyl)-3-(trifluoronethyl)-1H pyraz
@l -1-ypacetamido)-4,5,6, 7-

t\et_r\ahyrobenzo[ b] t hi ophene- 3- car boxam de (Exanpl e

64, 486 ng,~4.153 Mol ) was 5 dissolved in DCM (10

m) . mne (117 ng, 1.153 mmol) was added,
fol | emed et hanesul fonyl chloride (132 ng, 1.153
nmol The reaction mxture was stirred at RT for 3

It ter was added and the reaction m xture extracted
1 DCM (x 3). The combined DCM | ayers were then
ed with brine, dried over MpSO4, filtered and the
sol t renoved in vacua to yield the desired product
(450 ng, 0.91 nmmol, 79 %9. 10 M5 (ESI) : rniz 495.4
[M+ H. b)
2-(2-(4-(2-(Methyl am no) et hyl)-3-(trifluoronethyl)-1H
2-(2-Boymeatetandida) (22 hydroxiehyh-45,6, 7 tetrahydrobenzo[blthiophene-3-
€ 59, 11.49
caroh B LS U B0 b B Tt e e
mm@)wpozasyﬂWafggmage& ghw @mo!) were mlxed with DMF (20 mL) and
heatbd a'ﬁ%bu’@r ﬁ@t RYbh ]dd‘omﬂ Qﬁ@'reaﬂ:tidff wa¢ lpwhitioned between EtOAc and

ot e L o b S et W o s 2P ety

onto8iiRk) foR ER@fhatobidbHicE parificationT{0< 1 00r ?H%mmm) at::jorﬂceatrﬁon in
was renove N

Vac“?é’&%daﬂwﬂh‘f%?}'HZA?&%%%M?’T%‘?{? |tered and purified

MS (B8P mepes3s jwe Hikver se phase HPLC to give the formc
acid salt of the desired product (3.6 ng, 0.008 mmol,

Exahfedy M5 (ESI) : mz 430.5 [M+ H . 25

2-(2-(3-Teri-butyl-4-({ethylamino)methyl-1H-pyrazol-1-ylacetamido)-N-{2-hydroxyethyl)-
4 5 6.7-tetrahydrobenzolblthiophene-3-carboxamide

\__\0
N
O
HN" g
f&o

N
M

2-(2-(3- Tert-butyl-4-formyl-1H-pyrazol-1-yl)acetamido)-N-(2-hydroxyethyl)-4,5.6,7-

tetrahydrobenzo[bjthiophene-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 80 min. A slurry of palladium on

rZ:l':
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Exanpl e 91
2-(2-(34Trifluoronethvl)-1H pvrazol o[ 4, 3-anri di n- 1- yf
| acet am do) -4, 5, 6, 7-

t et rahvdr obenzo[ bl t hi ophene- 3- car boxam de 30, WO
WOBYBPBIF452PCT/ EP2007/ 005854 84 a) PCT/EP2007/005851
1- (4-(di et hyl am no)pyrl din-3-yl)-2,2,2-trifluoroetha

T, | |
chan?%ﬂo 1050, 10518§SOI A#d) Imof) or{\luene tnlﬂ}f \Qﬂé 'a‘éb@d Aa‘rfﬂmhﬁemlxture

hydmgauazeot ati4 baroion &2 brat 20 a@nhlher mvse )413@ l\iﬁjed @rm digalite and the

dlcafr’te &%@HE&T%% waldte DERRGhd REOH. HilNohatinSwéte ab@Bvéd ufder Ceduced
I's tenperature was maintained for

presse andhacEUSRS TAFIFURURS tBSTebIo By ams"&/ﬁ%@ﬁ%“rbﬂﬁ‘é‘te The
crudg:];ﬁ&!th%l tvvfﬁ& i@%(t(é@?éﬂ:ﬁvfm:ét@ﬁé U’)‘leVM?@arf Rrste dompinkd | dntatdsbed with
bring) EEiepcYeh Moot ESh 8 SPIGRTBRoF GRS (opag Hhjres pLamed by
chroff#dgraphy Y4DCNYS OC3E8L ) MeOHDCNI 9afdVio+20% . 7 Y NH; in MeOHIDCM)
Conggré%ghé }ng/%rcgqnﬁglggd 21 w%ute %XIE%SJJ %41 33 ?r]rpéﬂ r45d%r)1e 15 A

MS (ESI4 r(zla8a5 W kaii.no) pyri din-3-yl)-2,2,2-trifl uoroetha
none (259 ng, 1.187 mol) and hydrazi ne
Exar?glg ydrochl oride (244 ng, 3.56 mmol) in butan-1-ol
nm.) was heated to 200 C for 35 mn. The reaction

243%%&é’}ﬁﬁo)ﬂl%mJn%d(tr‘ifmo?orﬂéiﬂmsﬁ’ipﬁai&if1'L\dﬁa?opanamidom,s,s,?-'

ietrahydrobenzolblthiophene-3-carboxamide

a) 2-(3-(4-Formyl-3-{trifluoromethyl)-1H-pyrazol-1-yl)propanamido}-4,5,6,7-
tetrahydrobenzo[blthiophene-3-carboxamide

NH,
00
R A }‘Q
o
O

3-(Trifluoromethyl)-1H-pyrazole-4-carbaldehyde (260 mg, 1.585 mmol) and 2-{3-
chloropropanamido)-4,5,6,7-tetrahydrobenzo[bjthiophene-3-carboxamide (454 mg, 1.685
mmol) were dissolved in THF (20 mL). Potassium terf-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 exiracted 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
chrométography—silica gel gave the desired product as a white solid (180 mg, 0.43 mmol,
27 %).

MS (ESI) : m/z 415.1 [M + HJ".
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20 that had been pre-conditioned with 3 % MeOH DCM
and eluted with the sane systemto give a |light
yellow solid (189 ng, 1.0 nmol, 85 %. MsS (ESI): mz
188 L}M + Hr. C)
WOROEMH Tri f1 uor onet hyl ) - L pyr azol of 4, 3- cFEFAFEIFIEEs!
-yl)acetam do)-4,5,6,7- 25
tetr ' se3 ] ;
%) Ho0e7 ChSieTRey PRy SR SE R RERRAR, Eazy MFpropanamido)
4,5,87-tetrahydraberpeklinarhens-Bsarogxamige 4, 3- c] pyri di ne (20
nmg, 0.107 nmol ), 242-
br onpacet am do) -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophene- 3
- carboxam de (33.9 ng, 0.107 mmol) and potassium
carbonate (29.6 ng, 0.214 mol) in DVF (0.5 nL) was

heated toH C and this tenperature maintained for
F, h NThe repcti ture was allowed to cool to RT,
and_pur MfTeg arative reverse phase HPLC to
Hgj/Ve a white sdlid (2.1 ny, 5 Land, 4.6 %. M5 (ESI):
s mz 424 [M+ H. 10 Exanple 92
N- net hyl - 2- (2-(34trifluoronethyl)-1H pyrazol o[ 4, 3-clp
yridin-1-yllacetan do)-4,5,6,7- _
2-(3YLEbARH-GRRRZSh &Yt RRhyRReE Byifablmsiadie 5 6 2-
tetrahydrobenzo[blthiophene-3-carboxamide (50 mg, 0.121 mmol) was dissolved in DCM/
DMF (2:1, 3 mL). Methylamine (2M in THF, 3.57 mg, 0.121 mmol) was added, followed by
acetic acid (0.7 mg, 0.012 mmol). The reaction mixture was stirred at RT for 30 min
before addition of sodium triacetoxyborohydride (102 mg, 0.483 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 (6.4 mg, 0.015
mmol, 12 %).
MS (ESI) : m/z430.5 M+ HJ".

Exampie 87

2-(3-(4-((2-Fluorcethviaminomethvl}-3-(trifluoromethyl)-1H-pyrazol- 1-vl)propanamido}-
4.5.6.7tetrahydrobenzo[blthiophene-3-carboxamide

H_N ©
N ¢
gy A L
== N
H S
N H

2-(3-(4-Formy!)-3-(trifluoromethyi)-1H-pyrazoi-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-Fluorosthylamine (3.57 mg, 0.06 mmol} was added, followed by acetic



In a simlar manner to exanple 9lc,
2-(2-bronoacet am do)-N-net hyl -4,5,6, 7-
tetrahydrobenzo[ b] t hi ophene- 3- car boxam de was used in

f 242-bronpacet am do) - coc
W(ﬁz@g@’#’zt et r ahydr obenzol b] ghi ophene- 3- car boXaM & (o>
gi ve the t|tIe conpound as a white 20 solid (8.1 nyg,
acid ](8 36 rFPé %ﬂol)’vﬁ'hé E@!aétlon 'Tﬁ&tu?e?&aé le!’ed'ﬂat R8O nif before

|ca assay he ds in

his
addltlm@frﬂoﬂ@m Wﬁ‘y‘ﬁf@é’bt’@é‘t’“ért#%? H{:P 18247 oMBYt- e @ésw mixture was
sturré/émotlfﬁt‘r ?@ﬁﬁgﬁtfeﬂnﬁ@%&n thﬁé |réig'?(0\léﬁdrh Pdced ahb tmghctmi‘nhiituwehltered
noaul at1 on o e recep or n
thenqugiRehPY PrERRTRHYS (et e oL (@ 36 hS detire Hipguct as the TFA
salt.| THe ERflplk Gvas Pabsd¥Biraighcan $OR UL waméd)yltﬂ\uleéélutmn eluted

wtthmb'&ég’c@ﬁ#n&/\é%%gh? g%fﬁﬂﬁg%?ggtt(b & a(\):tﬁ] 93}{%103% %’g'nnel

MS EShemdent2.dliidirgds. in i ntracel lul ar ion concentration
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or 30 nenbrane potential. The assay utilises the Ca2+

conductance of functional hononeric G uRLl(i) AWVPA
Examgle@pt ors t o generate gl utamat e-dependent Ca2+

responses. Influx of Ca2+ through the ion channel is

neasured |nd|rectly through an increase in
gdroxyethwlaminoymetiyy!) ahiEfluaremethibHH-pyrazg

455‘3ﬁtéu%ﬁ rShetSbibfthfoBRereab-chbks@As t i ve dye such as,

ut no rmte 0, uo- ecul ar Devi ces,
Sunnyval e, CA) in FLEXstation. A positive AMPA
receptor nodul ator,0in the presence of gl utamate,
will result irfh of Ca2+ through the ion
chamnelNwhich f sured indirectly through an
i nct edse ¥ n ¥ Ca2+ level s using the
calﬁ H
P

HO

2-(3-(4-Formyl)-3-(triflucromethyl)-1H-pyrazol-1-yh)propanamido)-4,5,6,7-
tetrahydrobenzo[bjthiophene-3-carboxamide (25 mg, 0.06 mmol) was dissoived in DCMY/
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
mixiure 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/iz 480.4 [M + HJ".

Example 88

N-methyl 2-(3-(4-((methylamino)methyl)-3-(triflucromethyl}-1H-pyrazol-1-yl)propanamido)-

4 5 6,7-tetrahydrobenzolblthiophene-3-carboxamide
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5 sensitive dye Fluo-3 in FLEXstation. HEK d uR1(i)
cells were maintained in DVEM suppl enented with 10%
fetaclone Il, 1% non-essential am no acids and 150
gronycin, at 3700 5% CO2. Twenty-f ? -
W@%O%)ﬁ&t“ the assay, the ceg{s were harvest E%H\I‘HE Fr07/005851
trypsin and seeded onto Costar 96 well 10 cl ear
bottoned bl ack plates at a density of 3.5x104 per

well. Cells were | oaded Mfluold-AM jn M

a) 2-G@lehleroprepapamigekiimeand . fra%rt%trﬁbg?fﬁb%ﬁmfﬁltﬁmb%ﬂ%Eat

carboxéiie¥e CO2 for one h. After dye |loading, the cells
wer e washed once with 200 pl of |ow cal cium sol ution
(10 mM hepes, pH 7.4, 160 mMM NaCl, 4.5 MM KCl, 2 nM
15 QaCI 2, 1 mMvMmd 2, 10 nM gl ucose) cont ai ni ng 0. 625
v @ obeneC| d (i nh| bitor for the ani on-exchange

enove the dye. Then 200 pl of |ow

i on was added to each well. The

¢b6n"added 50 pl of glutamate +/- test

conp5hnd in high calciumsolution (10 mM Hepes, pH
7.4, 160 m\/INaCI 4.5 MM KCl, 20 mMCaC 2, 1 nM MyCl2
and 10 nmM gl ucose) to. eac |1 and the ensui

2 A Ao KO 8500 L Sl B0 IS SRR o, 1501

mmoﬁ@%@fwﬁ@ﬁe@f disboiged inTEIF (00 mLgxrothisiunpcarbonate(2.22 g, 16.09

ulatio t AI\/PA v
el s B8 5% YA FHC B S G pgh SRPITS bty
(2.040y 1gEdBaniar 6EB850mol) was adqm argithg oeactigh mixture stirred at RT for 30

min. wgsol%gifﬁ%ggg? 4 \RBRPHa8 chgdaémhére%ctt&h mixture extracted

eterocy erirvative accor formula |
into EtOAc {x 3). The combined EtOAc layers were washed with bnne dried over MgSQO,,

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 + HJ".

b) 2-(3-(4-Formyl-3-(triflucromethyl)- 1H-pyrazoi-1 -yl)propanamido)-N-methyl-4,5,6,7-
tetrahydrobenzolb]jthiophene-3-carboxamide

\N 0
N OH
FiCz ‘N/\/l( /
H H

o)

3-(Trifluoromethyl)-1H-pyrazole-4-carbaldehyde (437 mg, 2.66 mmol) and 2-(3-
chloropropanamido)-N-methyl—4,5,6,T-tetrahydrobenzo[b]thiophene—S—carboxarnide (801
mg, 2.66 mmol) were dissolved in DMF (15 mL). Potassium carbonate (368 mg, 2.66
mmol) was added followed by potassium icdide (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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formula | wherein 10 121 is Cl.4alkyl or CN, said
G Al kyl being optionally substituted with 1-3
hal ogens R2 is Cl4al kyl, d -sal kyl oxy, or Cl_8acyl,

4«4 al ky' being optlonally substituted
W8§%s Ei uent selected from @, d atal kyl oxy a#g}%@i’ﬂ%’%l
or R2 together with R3 forns a 5 to 7 nenbered
ovelNgSb . FiRdred aﬁdifHéQibWéhi R iovEDinaRtiLORAIVe/dasr8P pioditt@sa yeliow
cm? 5% @'ﬁ‘%"/ thyl optionally substituted with
solid, 4P 518y P"lm Pdgens or R3 together with 15R2
MS (ESiEm/a 439133qM7A RBnber ed unsat urat ed carbocydic ring
optionally conmprising a N R4 is hydroxynethyl, CO2H
or CONROR19; 126 and R6 are independently H, Cl4al kyl
or C3_8cycloal kyl or R6 together with R6 forns a 5 or
6 nenbered unsaturated carbocyclic ring optionally
conprising a heteroatomc noiety selected fromO and
NR11; 20 R7 and R8 are independently H _C _eal kyl or
c) Csacpirm%iavlkyl Qa(ﬁd"rmwamm@@?ﬁﬁ@")é’p(tﬂf&qaw&yhyl) -1H-pyrazol-1-
| r@bmm. ew& YifHbEho[bfrldhhahe ¥lcarbxarhidé - 3
yop ge(?}ds’ ItRﬂ;aHgnd R8 t[c;g%{bher with the N to which
they are bonded forma 3-6 nenbered saturated
heterocyclic ring; RO is H or Cl4al kyl optionally
substituted with 1-3 groups sel ected from hydroxy,
- Cl1L 6 allryloky; NR12R13, CONI R14R16 and Y, wherein Y
is a 5-6 weAbered_heteroaryl 25 conprising 1-2

F.C t gd from O, N and S, or wherein Y is
H ycl val*jgy onally conprising 1-2 heteroatomc
ieties sHl ected fromO0O, S, SO2 and NR18, Y being
/ optionally substituted with 1-2 substituents sel ected

from Cl_4al kyl, CH20OH and CH2NR17R18; or R9 is

C3_8cycl oal kyl conprising a heteroatom c noi etly
2-(3-4eFemybeB-ttiifweramety s Hd-piRze): 1-yliRrppanamido)-N-methyl-4,5,6, 7-

tetragwg’éé?lgé[ﬁﬁgl ﬁﬁ?%é%@é ?1258&9 ad. O@mﬁ'ﬂﬂ v%;sgdassolved in DCMY/

oget er wt are bonde
OMFL(ZS: abileMetoiamnine G tmAck 850 e e 20788 a4t acid
(0.36@GP0.086 REndl. NRfeaeaaionMhikturDWas Mirkdl # RTefdr 80 MM before addition

of sodium triacetoxyborohydride (51 mg, 0.242 mmol). The reaction mixture was stirred at

RT overnight. The DCM was removed in vacuc and the reaction mixiure 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 NHj; in MeOH to give the desired product (5.1 mg, 0.012 mmol, 20 %).

MS (ESI) : m/z 444.5 [M + HI".

Example 90

- 2-(2-(4-{2-(Methviamino)ethyl)-3-(triflucromethyl}-1H-pyrazol-1-yliacetamido}-4,5.6.7-

30

tetrahvdrobenzolblthiophene-3-carboxamide

a) 2-(1-(2-(3-Carbamoy!-4,5,6,7-tetrahydrobenzolb]thiophen-2-ylamino)-2-oxoethyl)-3-
(triflucromethyi}1 H-pyrazol-4-yl)ethyt methane sulfonate
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0 and NR16; R19 is Hor nmethyl with the proviso that

when RO is nethyl R19 nust be Cmal kyl or 5R19 and RO

together with the Nto which they are bonded forma

5-6 nmenbered saturated heterocyclic ring optiona
WQB‘H’B’P?‘%{’%g a heteroatonic %I ety sel ected fr"ng@}{(ﬂ"ﬁﬂ

NR16; R11 is H or nethyl; 2 is Hor Cl4al kyl or R12

nd R13 togetherwith the N to which they are bonded
—g#0rm a_5-6 10nenbered saturated heterocyclic ring

B i on 1y conp'3| ng a heteroatom c noiety sel ected

fr =5 and ~R13 is H datal kyl, COR2R29 or

‘ together with the N to which

they are bonged ferma 5-6 nmenbered saturated

het erocyclichi nﬁ optionally conprising a

heteroatom c noiety selected fromO0, S and NR19 15

R14 - R19 are independently H or Cl.. 4al ky -20 Kis
2-(2¢4ﬂ%ernoxmﬂwl)rﬁ~(t@ﬂu_promwwkiwr%p!obylhaﬁeqaﬁmo)ﬁ%ﬁ R1
tetrdh?drgg&zo hfoﬁﬂ&{ebﬁﬁar%ﬂ?m% Eﬁélﬂﬁe L 45@”’8@ ed153 mmol) was

unsaturat ed car ocyc Ic rin

dissphypchin BCH (ﬂ%ﬁﬂéfwﬂebﬂﬁfﬁ'ﬂer(é ea‘gcé B%EV%‘I" ‘6‘3%6"?‘?4:5‘5%‘”9" by
metr%emfbﬂﬂtcmﬁudmmgr 1 a59 ARRGTRCER ic@dfidnymixfLee pias Btifed at RT

al [ | v
for 3$ h. t\i\}%tersveas éactidee edr ﬁ'le reaction mixture extracted with DCM (x 3). The
combined DCM layers were then washed with brine, dried over MgSO,, filtered and the

solvent removed in vacuo to yield the desired product (450 mg, 0.81 mmol, 79 %).
MS (ES!) : m/z 485.4 [M + H]".

by 2-(2-(4-(2-(Methylamino)ethyl)-3-(trifluoromethyl)- 1H-pyrazoi-1-yl)acetamido)-4,5.6,7-
tetrahydrobenzo[blthiophene-3-carboxamide

H. _OH
\N Xe o il
NSy
N™ s

The 2—(1—(2—(3—carbamoyl4,5,G,T-tetrahydrobenzo[b]thiophen-z-ylamino)—2—6xoethyl)-3-
(trifiuoromethyl)1H-pyrazol-4-yl)ethyl methanesuifonate (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 vacuc and the reaction mixture filttered and purified by preparative reverse phase HPLC
to give the formic acid salt of the desired product (3.6 mg, 0.008 mmot, 12 %).

MS (ESI) : m/iz 4305 M+ H'.

Exampie ©1

2-(2-(3-(Trifluoromethyl}-1H-pyrazolo[4,3-clpyridin-1-yl}acetamido)-4 5.6,7-
tetrahydrobenzolblthiophene-3-carboxamide




2. The heterocyclic derivative according to claim1,

wherein RL is CF3. 25 3. The heterocyclic derivative

according to'claim1 or claim?2, wherein R2 is nethyl
ionally substituted with hydroxy or NR7R6 4

! The
W‘Hg WEPGE7ci i ¢ derivative acgprding to any oné'q@l’z”‘m‘"’:’“l
clains 1-3, wherein R2 together with R3 forns a 5 to

- {Eﬁ}?@{ AdiHraahes! o saffReddthdiong i Ng- 30 5. The
a“%‘e ero@%ﬁlﬁgerﬁnge ac'corde'lqng ?o any one of

clainms 1-4, wherein R4 is CONROR19 and wherein R9 and
- R19 have the previously defined neani ngs. 6. The

Nhef®rocyclic derivative according to any one of

i 1-5, wherein R6 together 35 with R6 forns a5
| t menbered unsaturated carbocyclic ring optionally
N orrp?i sing an 0. WD 2008100345289PCTI EP2007/ 005851

7. The heterocyclic derivative according to any one
of clainms 1-5, wherein mis 1. 8. A heterocyclic

5 To a‘%%fu'tlé(ﬁbf N N-SRle Ry ﬂd:ﬁma%me (500 mg, 4.09 mmol) in toluene (5 mL) was

addej:_l) 2 g,%g@@og%c%% %Hﬁ;%ﬂ%el @33 s, r@éﬁ% i %Y ol O rdaction
mixt?6 W[ idatdd RPE@ne- Mﬁﬁéawerau@msb maintained for 8 h before the

53 R PRI Bt AV SHCTEi0Et 7 T WERPF, (PASSTRA Fal) wes

remalipd ag anmhmmm)}hsdff Iﬁraté contatirabdulyidrdpyness to give the desired product

r lic acid
10 asaﬁ@“ﬁ’gw "gé‘&w’g gh’rr'?i ar?'lll()glsc;a)t‘ﬁyl ) - am de;

MS (E3D- r(\@ﬂﬂl['ﬂlﬂidlorret hyl- 4,516, 7-t et rahydro-i ndazol - 1-y
1)-acetyl am no]-4,5, 6, 7-tetrahydrobenzo[ b] t hi ophene-3
-carbOxylic acid azetidin-3-ylam de; 10

b) 3-Grifigerpmethyl)-1Hirysazeial . Byelpynding - di hydr 0- 1H-i ndazol e- 1-y
| )acetam do -4,5, 6, 7-

t et r ahydr ot hi eno[ 2, 3- cl pyr an- 3- car boxami de;
- et hyl am nonmet hyl1- 3-tri fl uoronet hyl - pyrazol - 1-y
tylam no]-4,5,6, 7-tetrahydro-
[ b] t hi oPhene- 3- car boxam de;
f2- (4- hydroxynet hyl )-3-(trifl uorOnethyl)-1H pyrazol
15 -1Hyl )acetanmi do)-4,5,6,7- 15

t et rahydr obenzo[ b] t hi oPhene- 3- car bOxam de;

2-(244-(1-Hydroxy-ethyl)-3-trifluoromethyl -pyrazol -1-

A sugpgnsiao etf yf(&ﬁﬂ;n@)hy‘{ar@ng)pynq!lgﬁrmaaﬂuﬂuoroethanone (259 mg, 1.187
mmog%'ﬁa @\%%Elhé Q'QJ?\%H r§cr9@f§ 3. >3.56 mmo? in butan- 1-0] (12 5 mL) was

ltert- uty di net hyl am nonet h c|o%/r azol 3
heated;{oe4Gf) é}ﬁqﬁgp ming '@1e7[qa§tfqna rg was applle o a 10g spee riridge

20 that Wﬁéﬂnkﬂréhbmﬂﬁtﬁféﬂwﬁﬁﬁ@%’ﬂvéwﬂlﬂem eluted with the same system to

give a light yellow solid (182 mg, 1.0 mmol, 85 %).
MS (ESH: m/z 188 [M + HJ".

c) 2-(2-(3-(Trifluoromethyl)-1H-pyrazolof4,3-clpyridin-1-yl)acetamido)-4,5,6,7-
25 tetrahydrobenzo[blthiophene-3-carboxamide
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N- ( 2- hydr oxyet hyl )-2-(2-(4-((met hyl am no) net hyl ) - 3- ('t

rifluoromethyl)-1H Pyrazol -

éfl acetam do)-4,5, 6, 7- tetrahydrobenzo[ bi t hi gphene- 3-
W84 de or a phar rraceut bﬁal |y acceptabl e EEEPQW’“O:’SSI

sol vat e t hereof. eterocyclic derivative

according to any one of claims 1-8 for use in

therapy. 25 10. A pharmaceutical conposition

A méxturp rofs3-(igfiuproestbylbeyragoigis3-olavidine &2 &odihiPht ety 2-(2-
bronﬂﬁleetgfnl -Q'S'@T ietr%hﬂ,«ﬁ’i‘oB@rﬂ@op:{e fo%hé!ﬂet-ilcé}boxamzde (33 9 m% 0.107

p arnaceutic auxi | Iary

acc
mmal) st RetaTsim perbe@afw%éf) P Vg, £t r mmap in Q“’thSO %Wé) pps heated to
60 °€ laAl Mis fenthefdlire trhientdPef it thaThe! feRcin rﬁsxﬂ&dWﬁﬁﬁWedf t0lcooal to

the treatnent or prevention of chiatric dj 3
RT, awﬁa%'f g by preRAGEINR FRVerSe %‘?ﬁ%\ﬁﬂ—g 1§ give g yduie sqishZ B, 5 wmol,
469y AVPA receptors is required.
MS (ESI): m/z 424 [M + H]'.

Example 92

N-methyl-2-(2-(3-{trifluoromethyi)-1H-pyrazoiol4,3-clpyridin-1-yl)acetamido)-4.5 6.7-

tetrahydrobenzo[blthiophene-3-carboxamide

LF O _NH
F N H
/‘/\H/N
N
/\ o s
Nz

In a similar manner to example 91c, 2-(2-bromoacetamido)-N-methyi-4,5,6,7-
tetrahydrobenzo[bjthiophene-3-carboxamide was used in place of 2-(2-bromoacetamido)-
4,5.8,7-tetrahydrobenzo[bjthiophene-3-carboxamide to give the title compound as a white
solid (8.1 mg, 19 umol, 17 %).

MS (ESI): m/z 438 [M + H]".

Example 83 - 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 technigques in the art such as, but not limited to, a FLEXstation (manufactured by
Molecutar Devices, Sunnyvale, CA). An optical readout using fluorescent probes is
employed to measure ion channel dependent changes in intracelluiar ion concentration or
membrane potential. The assay utilises the Ca?" conductance of functional homomeric
GiuR1(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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levels using the calcium sensitive dye such as, but not limited to, Fluo-3 (Molecular
Devices, Sunnyvale, CA) in FLEXstation. A positive AMPA receptor modulator, in the
presence of glutamate, wilt result in an influx of Ca®* through the ion channel which can be
measured indirectly through an increase in intraceliular Ca2+ levels using the calcium

sensitive dye Fluo-3 in FLEXstation.

HEK.GIuR1(j) cells were maintained in DMEM supplemented with 10% fetaclone Il, 1%
non-essential amino acids and 150 pg/ mL hygromycin, at 370C/5% CO2. Twenty-four h
prior to the assay, the cells were harvested with trypsin and seeded onto Costar 96 well
clear bottomed black plates at a density of 3.5x10* per well.

Cells were loaded with 5 ;iM fluo3-AM in DMEM media in the absence of hygromycin and
incubated at 37°C/5% CO, for one h. After dye loading, the cells were washed once with
200 pl of low calcium solution (10 mM hepes, pH 7.4, 160 mM NaCl, 4.5 mM KCI, 2 mM
CaCl;, 1 mM MgCl,, 10 mM glucose) containing 0.625 mM of probenecid (inhibitor for the
anion-exchange protein) to remove the dye. Then 200 pl of low calcium solution was
added to each well. The Flexstation added 50 ui of glutamate +/- test compound 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

ECso values in the range 0.001 pM to 30 uM. For instance, Example 67 gave an ECs, of
2.2 uM.
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Claims

1. A heterocyclic derivative according to formula i

N 4
H - R
/\N/(CHz)m i
N N
0
3

formula |

wherein

R’ is Cy4alkyl or CN, said Cq.alky! being optionally substituted with 1-3 halogens;

R? is Ciaalkyl, C,.qalkyloxy, or C15acy!, said Cq4alkyl being optionally substituted with a
substituent selected from OH, C4alkyloxy 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 2 5 to 7 membered unsaturated carbocyclic ring optionéliy comprising a N

R* is hydroxymethyl, CO.H or CONR®R'™; :

R®and R® are independently H, Csalkyl or Cascycioalkyl or R® together with Réforms a 5
or 6 membered unsaturated carbocyclic ring optionally comprising a heteroatomic
moiety selected from O and NR™;

R’ and R® are independently H, Ciealkyl or C}acycioa}kyl said C,salkyl being optionally
substifited with hydroxy, Ci. 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 Ci4alkyl optionally subsfituted with 1-3 groups selected from hydroxy, Cis

" alkyloxy, NR™?R™, CONR™R'® and Y, wherein Y is a 56 membered heteroaryl
comprising 1-2 heteroatoms selected from O, N and S, or wherein Y is Csscycloalkyl
optionally comprising 1-2 heteroatomic moieties selected from O, S, SO, and NR™, Y
being optionally substituted with 1-2 substituents selected from C,4alkyl, CH.OH and

CH.NR'VR'®,
or R® is Cy.gcycloalkyl comprising a heteroatomic moiety selected from O, S and NR'¢;
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or R? and R together with the N to which they are bonded form a 5-6 membered
saturated heterocyclic ring optibnal!y comprising a heteroatomic moiety selected from
O and NR'®,; '
R is H or methyi with the proviso that when R® is methy! R™ must be C,.alkyl or

R™ and R® together with the N to which they are bonded form a 5-6 membered
saturated heterocyclic ring optionally comprising a heteroatomic moiety selected from
O and NR';

R is H or methyl;
R is H or C4_alkyl or R'Z and R" together with the N to which they are bonded form a 5-6

membered saturated heterocycllc ring optionally comprising a heteroatomic moiety

selected from O, S and NR'™,
3 s H, Cy4alkyl, CO;R? or SO:R™ or R™ and R? together with the N to which they are

honded form a 5-6 membered saturated heterocyclic ring optionally comprising a
heteroatomic moiety selected from O, S and NR';

R - R* are independently H or Cqsalkyl;

R? is Cy4alkyl and

m is 1-4 '

with the proviso that when R' is CFs, R? together with R® forms a 6 membered unsaturated

carbocycl;c ring and R® together with R® forms a 6 membered unsaturated carbocychc
ring, R4 cannot be CONH;
ora pham'laceutlcally acceptable sait or soivate thereof.

2. The heterocyclic derivative according 1o claim 1, wherein R'is CFs.

3. The heterocyclic derivative according to claim 1 or claim 2, wherein R? is methyl

optionally substituted with hydroxy or NR'R?

4. The heterocyclic derivative according to anSf one of claims 1-3, wherein R? together

with R® forms a 5 to 7 membered unsaturated carbocyclic ring.

5 The heierocycl_ic 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 carbocydlic ring optionally comprising an 0.
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7. The heterocyclic derivative according to any one of claims 1-5, wherein mis 1.

8. A heterocyciic derivative selected from
2—[2-(3-Triﬂuoromethyl-_4,5,6,7—tetrahydro-indazol—1 -yi)-acetylamino]—4,5,6,7—tetrahydro—
benzo[b]thiophene-s-carboxylic acid (3-hydroxyépropy[)-amide;
2?[2-(3-Triﬂuoromethyié4,5,6,7-tetrahydro—indazol—1 -yi)-acetylamino}-d.,5,6,7-tetrahydro-
benzo[b]thiophene—B-carboxyiic acid (2—methanesutfonylamino—ethyl)»amide;
2—[2—(3-Trif]uoromethyl-4,5,6,7-tetrahydro-indaiol-1 -yl)-acetylamino]—4,5,6,7-tetrahydro—
benzo[blthiophene-3-carboxylic acid azetidin-3-ylamide;
2-(2-(3-(triﬂuor0methyl)-4,5-dihydro-1 H-indazole-1-yl)acetamido -4,5,6,7-
tetrahydrothienolz,3-c]pyran-3-carboxamide; o
2-[2—(4-ethylaminomethyl~3-triﬁuoromethyl-pyrazol-1 -yl)-acetyiamino]—4,5,6,7-tetrahydro—
benzolblthiophene-3-carboxamide; '
2-(2—(4-hydroxymethyi)-B—(triﬂuoromethyl)-'l H-pyrazol-1 -yhacetamido)-4,5,6,7-
tetrahydrobenzo[b]thiophene-3-carboxamide;

2-{2-{4-(1 -Hydroxy-ethyl)-3¥triﬂuoromethyl—pyrazol-‘t —yi]-acétylamino}—4,5,6,7~tetrahydro—
benzo[b]thiophene—s-carboxamide;_ '
2-{2-(3~tert-|3utyn-44iimethylaminomethyl-pyrazo:-1-iij-éééiyiaminom,s,6,7-tetrahydro-
benzo[bjthiophene-3-carboxamide and
N—(2-hydroxyethyl)-2«(2—(4—((methylamino)methyi)-3-(triﬂuoromethyl}- 1H-pyrazot-1-
yl)acetamido)—4,5,6,T-tetra'hydrobenzo[b]thiophene-s-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 heteroéyciic derivative according to any

one of claims 1-8 in admixture with a phannacemically 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 respo‘nsés mediated by AMPA receptors is required.”



