THI ENOPYRAZCLES Field of the Invention This invention
is directed to thienopyrazoles of Fornmula I, their
w@e@pae@Ers on, pharmaceuti cal conpositions conpPCHUSIP04/023814
t hese conpounds, and their pharmaceutical use in the
treatnment of di sease states capabl e of being nodul at ed
by the inhibition of the protein kinases, in
particul ar interleukin-2 inducible tyrosine kinase
(1 TK). Background of the Invention Protein kinases are
a famly of enzynes that participate in the signalling
events whi ch controlTHIENOPYRAZODES gr owt h and
differentiation of cells I n response to extracellular
nediators and to changes in the environnment. In

hese kinases fall into several groups; those
Field $HHICIR Vehtl rentially catalyse the phosphorylation of
hYHisQyendbn Wliredfed 36 il psReoRE of Péréil I) éhdiesiephigsonand
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an inportant role in regulating a wide variety of cel

processes including, especially, netabolism cell

Back roliferati on cell differentiation or cell survival.
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in the ERtbArRdnt "RGEARMISHSse kitasds Rl ikloRaweal gfoBpA tHRSE WIRIEh S¥RFEtigLy
to nutation, over- expr essi on or [ napt%( opri ate
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participating in the transduction of signals upstream
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processes including, espemally, metabolism, cell prohferatlon cell dlfferentlatlon or cell surv1val

Inappropriately high protein kinase activity has been implicated in many diseases
resulting from abnormal cellular function. This might arise either directly or indirectly, for
example by failure of the proper control mechanisms for the kinase, related for example to
mutation, over-expression or inappropriate activation of the enzyme; or by over- or
underproduction of cytokines or growth factors also participating in the transduction of signals
upstream or downstream of the kinase. In all of these instances, selective inhibition of the

action of the kinase might be expected to have a beneficial effect.

ITK, is a T cell specific tyrosine kinase of the Tec family that is required for normal
Th2 function. Asthma is a disease characterised by increased Th2 cytokine production
including IL-4. An inhibitor of ITK should therefore have an impact on disease progression in
asthma through inhibition of Th2 cytokine production.



ITK, is a T cell specific tyrosine kinase of the Tec

famly that is required for normal Th2 function.
W@\sakoee17S5 a di sease characteri sed by increasepCTNg2004/023814

cyt oki ne production including IL-4. An inhibitor of

| TK shoul d therefore have an inpact on di sease

progression in asthma through inhibition of Th2

cyt oki ne production. W have now found a novel group of
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inhibit the protein kinase | TK. Summary of the

the abjlity éminibdhit the peoteip kingpeel s pect , the invention is
directed to conpounds of Forrmula I, N NH Fornul a I
wherein: Xis N or GR7 ; XUs CGRl ; Ri,

SumniaRdep@B Gerhlion hydr ogen, optional |y substituted acyl,
OE;ionaIIy substituted ajié%, optionally substituted
allke yn owpaspesiathe jovenben istdireetdd segampaupds ofdfrmaled | v
substituted al kenyl, optionally substituted
al koxyal kyl, (gl)( g 2)NC(=O) -, optionally substituted
al koxycarbonyl, optionally substituted al kyl sul finyl,
optionally substituted al kyl sul fonyl, optionally
substituted al kyl sul fonyl car banoyl 5optionally
substituted al kylthio, optionally /substituted al kynyl,

optionally substituted aroyl, nally substituted
aryl, optio [ -3, optionally
substituted ar substituted

aryl al koxy, '\ut d aryl al kyl oxyal kyl ,

optionally iﬁ R Dy car bonyl ,
optionally bsti tjuted Hryl oxyal kyl, optionally
substituted aryl algyl t hi o,

Formula I

wherein:

XisN, or C-R7,

X1isN, or C-R1;

R1,R2, R3, R4, RS and RO are independently hydrogen, optionally substituted acyl,
optionally substituted alkyl, optionally substituted alkoxy, optionally substituted acylamino,
optionally substituted alkenyl, optionally substituted alkoxyalkyl, (Y1)(Y2NC(=0)-,
(Y1)(Y2)N-, optionally substituted alkoxycarbonyl, optionally substituted alkylsulfinyl,
optionally substituted alkylsulfonyl, optionally substituted alkylsulfonylcarbamoyl, optionally
substituted alkylthio, optionally substituted alkynyl, optionally substituted aroyl, optionally
substituted aryl, optionally substituted aroylamino, optionally substituted arylalkyl, optionally
substituted arylalkoxy, optionally substituted arylalkyloxyalkyl, optionally substituted
arylalkyloxycarbonyl, optionally substituted aryloxyalkyl, optionally substituted arylalkylthio,
optionally substituted aryloxy, optionally substituted aryloxycarbonyl, optionally substituted
arylsulfinyl, optionally substituted arylsulfonyl, optionally substituted arylsulfonylcarbamoyl,
optionally substituted arylthio, optionally substituted cycloalkenyl, optionally substituted



optionally substituted aryl oxy, optionally substituted

aryl oxycarbonyl, optionally substituted aryl sul finyl,
wo@piosodErd y substituted aryl sul fonyl, optional PgT/US2004/023814

substituted aryl sul fonyl carbanoyl, optionally

substituted arylthio, optionally substituted

cycl oal kenyl, optionally substitutedcycloal koxyal kyl,

optionally substi t ut ed cycl oal kyl, optionally

et BB Pl PSSRl s PRl e,

optlo&illglsﬁbb'ﬂtﬂlwd Syensalltyl ditye Bptigiafly @tﬁfsﬁﬁﬁ@lﬂd@oat@? b mhlly substituted
substituted heteroarylalkl opti onal | stituted
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heterd'é@}l@i}f) @bﬁdnggl?/ @h%ﬁkute@péte@al@ldxymb 6%‘[&611@11? fubstituted

, optionally substituted
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heterd¥QEIBAIRGIOEY AR KA S By asdky] tnﬂ'ﬂ@fo@netﬁ}fy dfiey, X)tptlonally substituted

trlfluororrethyl nitro, optionall ysubs ituted
hydrohyﬁdky:lwamorwambjoxy or cyano; and together with the
doubl e- bonded carbons to which they are attached,

2, fagethenwith g vdaupleshanded easbens thavhiehibey s gitached,
b d al kyl d
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are | ogen optl onal ly substituted
I ionally
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substituted heteroaryl” group, or an optionally

substiSwtbs fnly1, WhEshANG tsebBieMEd Bétbiodty], &F YURIndOr2, fodeftRe kvittl thégitridgen to
bi oi sostere, pharmaceuti cal accept able salt or

whichsthey aqe@ttgcphed derm svepnaaly suhstiaitedrhstareayyl gspumer gn optionally
st er such salt or solvate. Preferred
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of the present i nvention are ose of Formula I
compoyst; ef a ppodrug, or acid bioisostere of such salt or solvate.

Preferred compounds of the present invention are those of Formula I wherein X is N.

Further preferred compounds of the present invention are those of Formula I wherein X

is C-R7, particularly C-H or C-halo.
Compounds of Formula I wherein X! is N are also preferred.
Compounds of Formula I wherein X1 is C-R1, particularly C-H, are also preferred.
Compounds of Formula I wherein one of R2 and R3is hydrogen, and the other is

hydrogen, optionally substituted acyl, optionally substituted alkoxy, optionally substituted
alkoxycarbonyl, optionally substituted alkyl, halo or (Y1)(Y2)NC(=0)- are also preferred.



is GRY, particularly GH or Chalo. Conpounds of

Formula | wherein isN are al so preferred. Conpounds of
wo-0s0@7d wherein is CGR, particularly CGH BCEUS10840023814

preferred. Conmpounds of Formula | wherein one of and

I's hydrogen, and the other is hydrogen, optionally

substituted acyl, optionalky substituted al koxy,

optionally substituted al koxycarbonyl, optionally

substituted alkyl, halo or (gl)( g 2)NC(=O) - are al so

preferred.- AConpounds of Formula | wherein is

la |
B R T TSP e
al koxycar bonyl, optionally substltuted al kyl ,

optionally substi t ut ed aryl car boxy, or (Y )(Y
ﬁN@(pD@)lds efiforabkd voreedin ROdd hycﬁom optisnaty ﬁxbrsmmltesd I

ere r Iso red Co ds of
atkoxyqRaing b 2pliSratls ST ld s bR IR Fht tisd g by, O
bond d.c bo s to which they are attached form
(YIXYQﬁ@gé )oﬁ§|fVI§ Stituted benzene ring, are al so
preferred. It is to be understood that this invention
covers all appropriate conbinations of the particul ar
Tothppuadsefifetmghdupegs Rods aydogern Arehasoeproferdd.
particul ar group of conpounds of the invention axe
compounds of Fornula (la) N H Formula (la) wherein X

her ei nb ore eflned rodrug C
@iat@e}g@seq o RSaAR hinge Sovidh o glouble-bonded
|
carbon; fldovltﬂgglg ‘{lfé& WSW &Rironﬁ ﬂtﬂgflﬂﬂed BEnAfid fing, are also

preferred.

It is to be understood that this invention covers all appropriate combinations of the

particular and preferred groupings referred to herein.

A particular group of compounds of the invention are compounds of Formula (Ia)
Rl
R* x
N\
3 N N/NH
R H
R
Formula (Ta)
wherein X, Rl, R2, R3, R4, RS and R are as hereinbefore defined, or a prodrug, acid

bioisostere, pharmaceutically acceptable salt or solvate of such compound; or a prodrug, or

acid bioisostere of such salt or solvate.

Compounds of Formula (Ia) in which X represents:



Conpounds of Fornula (la) in whichX represents: (i)
(ii) GBr; (iii) GH, are preferred. Conpounds of
wWo-2005102@73 (a) wherein represents hydrogen are PCT/US2004/023814
preferred. Conmpounds of Fornmula |I(a) wherein one of
and represents H and the other represents: (i)
hydrogen o o (ii) optionalky substituted acyl [e.g. CH
C and CHCH G ] ; (iii) optionally substituted al koxy
@) .g. CHO , HGC N(Oy O CHCH N (Oy O CH =CH CH
-(CH) - HO(CH) - (CH) - - (& OCHCHCH 3 -(Oy O
G CBry(CH)-0- -(CH) G, HOHOCH, CHCH N (Oy - O]
. H (|v) optionally substituted al koxycarbonyl [e.qg.
@i &#H: - ]; or CJuL (v) optionally substituted al kyl
arepre%%jg% HO CH- , G CH, CHCH C , CHCHOH OH OH CH H
H CH CH CH(CH) H CH

Compounds of Formula I(a) wherein R1 represents hydrogen are preferred.

Compounds of Formula I(a) wherein one of R2 and R3 represents H and the other

represents:

@) hydrogen
lcl) I
(ii)  optionally substituted acyl [e.g. CH,—C— and CH,CH5;—C— ];

(iii)  optionally substituted alkoxy [e.g. cH,—0~ , H C‘N—(CHz)s— ~ 5 CH, CHz_II‘T‘(CHz)z_O” "

CH,CH,
CH2=CH—CI—12—I|\I—(CH2)3—O— > HO- (CHZ)Z———N (CH, > N—(CH,);0— >
CH,CH=CH,
H04<:> ~(CH,);~0— » < N—(CH,)—0— > f N—(CH,);~0~ >
HO HOCH/
/N ~(CH);0~ T;
. cHCH—N  N—(cHy);—o— and /C 50~
3 H2 273 HO
i
(iv)  optionally substituted alkoxycarbonyl [e.g. CH,0-—C— ]; or
CH, CH,CH,
(v)  optionally substituted alkyl [e.g. HO—CH2-5H3C—"CIJH-7 CH,CH;C— » CHCHC— >
OH OH OH

CH,CH, (CHB)ZC[JH CH3CH2C|1H(CH3) V "H,CH,
(CHy),CH~C— » (CH),CH—C™ » CH,CH,CHCH)—C— > c=> <:>—c|:— >
OH OH OH OH OH



(CH) CH+ &G, (CH) CH+ CGC CHCHCHCH -, C- OHOH
OHOHOB 9 3 CHCHCCH , c- / /] OHOHOHOHOHCH
wW@phoseRdl -CH O CH - , NN CH N CH - - CHr- PC¥USHp4/023814

(JI - CH-, , -CH- and =N CH (vi) halo [e.qg.
bromo]; or o (vii) (Y1)(Y2)NC(=O- [e.g. H CH NH - ,
- - )N - - CH-CH-NH+ G CHCH-NH- G (CH)

- - V-CH -CH,->JH - C \ are preferred. Conmpounds of
Ja l(a) wherein is hydrogen are preferred.
Coffpounds of Fornula I(a) wherein represents: (i)

hydeogen; (|:H3 (|3H3 CHZCHS
Ot O OO0 O
OH OH OH OH OH
Q
CH2CH H,CH,
on

S A
9 ®
O-N—CH s ( —CH,-» HQ—C —CH,- » <:>'(CH2)2 N—CH,- and

cl CH;N  N—CH,J;
/
(vi) halo [e.g. bromo]; or
" — 3
i) (YDYANCEO)- fes. QCH—CHZ-NH_@_, . o b
§ —
0
—N 0 S 0 N

O
AR I
\ N—g—— ; UCH;CH;NH—C— NN WP

0 0
<:>—(CH2)2—N \—t— and Q—CH;CH;NH—H—— I

are preferred.
Compounds of Formula I(a) wherein R4 is hydrogen are preferred.

Compounds of Formula I(a) wherein R repre sents:

@) hydrogen;

0
(i)  optionally substituted alkoxycarbonyl [e.g. CHso—l(lz— L



o (ii) optionally substituted al koxycarbonyl [e.g. CH
- -] ;(ii) optionally substituted alkyl [e.g. HO CH
WQ 2008026170 CH , HC - CHCH, CH CH O (CH)J N QrET/PS200M023814
CHHN CH FCCH-. and - CH]; (iii) optionally
substituted aryl [e.g. (iv) carboxy; or (iv)
(Y1)(Y2)NC( =0 - [e.g. CHCHHhO CH CHCH NH - , 2
and N - - J are preferred. Conmpounds of Formula I(a)
wherein is hydrogen are preferred. Another particul ar
group of conmpounds of the invention are conpounds of
.. NH (1 b) gT®i N herei nbefore
(i) ] S&‘?@%@%&@ LIFg: weelro RSO Ol FRST A TCHand
the internedi ates and starting materials usedGHa their
preparation are naned in accordance wth | UPAC rul es
nonencl a 2 i n which thesharacteri/sti r oups
CHCHZOh&% ﬁeEITIZe’a P BTy f @‘Wéfq}‘éﬁ st e%BTl nci pl e
group as folTows: acids, esters, am des, etc.
ternativel y—t he conpound re d by Aut oNom 4. 0
( Baicst-ei e formmd:Hzo?IlS/?qu nc. —Csze} exanple, a
rrpoundof la |l in wh i's Xis CGH, is
hydr ogen, is 3-(4- hydroxy pl%ﬁbldln I-yI) propyl oxy

( HO N-(CH) o ), hydr ogen, di met hyl am nonet hyl
iy GpBodl sﬁbsu%ﬂeci’%yf‘[e s @i %}

(iv)  carboxy; or

O N 0
@)  (YDY2NCEO)- [e.g. cucmo—crrcurcunm—— > ¢ cpm—t »

O 0O
OOt w0

are preferred.

Compounds of Formula I(a) wherein RO is hydrogen are preferred.

Another particular group of compounds of the invention are compounds of formula (Ib)

wherein R2, R3, R4, RS and RO are as hereinbefore defined.

Nomenclature:



H C conpound having the followi ng structure: is naned
1-{ -[2-(5-d nethylam noethyl- Hthieno[ ,2-c]pyrazol -
W0 20054024173 ndol - 6- yl oxy] - prpyl } - pi peri di n- 4- ol PCT/US2004/023814
Particul ar enbodi nents of the present invention
i nclude the foll ow ng conpounds of Fornmula I: 2-(lI
H-t hi eno[ , 2-c]pyrazol-3-y4)-|H benzi m dazol e, Exanple

azgﬁ&ﬁﬁﬁ%ﬂ? F bt PRl e B RATaBAAN0 Sralibe RSN ther
preparahblli) @ﬂ&lﬁh&dSﬂ hdvoriagge with CGJB&LC&ZIIHS of nénééiglhtire in which the
3- pi peridin- -yl propoxy AHt hi eng]

characte lg]ggy@gil@ye q]pcg;qa§mg Pripgty: ﬁq: ipglas themekpaiple group as follows:
acids, e?ts S] aIBid%g :ﬁlt rsﬁ‘c Veg{5 ﬁ%o@&égpoanés]aryh&ﬁé& IcE>9[AutoNom 4.0 (Beilstein

pyraz

Informat oﬁ%lygtglqgl Iﬂégthﬁ%ﬁwﬁi ﬁ]cpﬁﬁﬁg&i of’iﬁo\ﬁ@ﬂ' r%‘?,&gl?%gg !én)?I Xis

C-H, R,2 o Og%%xéﬂ f47hy'a'}(t,)g,'_§$8£dm:2 -391%-?)%/0&3120% (HOLQﬁ (CH);—0~ ),
[-{3-]2-(I H-th| eno[ 3, 2-c] pyrazol -3-yl ) -1 Hindof=6-yl ox
y] - propyl} -piperidin-3- oIHacExan‘pIe 8; (I-{3-[2-(!I
R4 is hjd#trbgdne RO[is dl%ie@ﬂy%lﬁéﬁﬂeﬂ@t ¥ ) N—Hhinsla |R6f’3isyﬂy‘a¥d’§enpﬂﬁpté| a
-plperldln -yl') - met hanol ,g,&Exanpl e 9; 6
-(4-ethyl -pi perazin- -yl)- propoxy] 2- (1 H-t hi eno[
compoyrd-leyimgrthe fulllo84ingStructiré:ndol e, Exanpl e 10; di net hyl - {
-[2-(1 Hthieno[ ,2-c]pyrazol-3-yl)-
H i ndol - 6-yl oxy] - propyl }-am ne, , Exanple 11%/ di et hyl -
{3-[2-(1 Hthieno[ ,2-c]pyrazol-3-yl)-

H i ndol - 6-yl oxyd, - propyl }--am ne, Exang
di aIIyI-{S-[2-(Ii}}z enol 3, 2- yrazol

12

I)-IH-|ndoI
6-yl oxy] - propyl }\- agi ne, Exafp -[2- (I
Ht hi eno[ , 2-c] pyraz yI N—
H i ndol - 6-yl oxy] - propyl } = pyrrol [ len 3 -ol, Exanple

is named 1-{3-[2-(5-dimethylaminoethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1h-indol-6-yloxy]-
propyl}-piperidin-4-ol.

Particular embodiments of the present invention include the following compounds of
Formula I:
2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-benzimidazole, Example 1;
6-methoxy-2-(1H-thieno[3,2-c|pyrazol-3-yl)-1H-benzimidazole, Example 2;
3-(6-methoxy-1H-benzimidazol-2-y1)-1H-benzo[4,5]thieno[3,2-c]pyrazole, Example 3;
6-(3-piperidin-1-ylpropoxy)-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-benzimidazole, Example 4;
5-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2c]pyrazol-3-yl)-indole, Example 5;
1-{3-[2~(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxy]-propyl} -piperidin-4-ol, Example 6;
6-(3-piperidin-1-yl-propoxy)-2~(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole, Example 7;
1-{3-[2~(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxy]-propy!} -piperidin-3-ol, Example 8;
(1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxyl-propyl }-piperidin-3-yl)-methanol,
Example 9;



14; 2-(methyl- {3 -[2-(1Hthieno [ ,2-c]pyrazol-3
-yl)- Hindol -6-yl oxy]-propyl }-am no)-ethanol
we@spta7ds5; |-{3-[2-(1 Hthieno[ ,2-c]pyrazol PGFYEI004/023814
H i ndol - 5-yl oxy] - propyl } - pi peridi n-4-ol, Exanple ;
I-{3-[2-(I Ht hi eno[ , 2-c]pyrazol-3-yl)-
H-indol 5-yl oxy] - propyl }-ppperidin-3 -ol, Exanple ;
-{3-[2-(I Hthieno[3, 2-c]pyrazol -3-yl)-I|H ndol - 5-yl ox

6-[3- (43%151? %@Jﬁ}ﬂ-g?@[@ﬁﬂ?gé@ﬂ%ﬁiaz-%m@%_@?-?ipyra@éﬁWﬁlfﬁlgﬁld&l'ei Example

10; H-| ndoI 5- yI oxy] - propyl }-pyrrolidin-3 -ol, Exanple 19;
é peridin- -yl -propoxy
dimethyk Bokr O riNRe b S yr - ﬁpy@eﬁm 1.6-yloreslpoppy/l}-amine, , Example
11: 2-c] pyrazol e, Exanple 20; 2-{ Hthieno[
> ,2-c]pyrazol -3-yl)- Hindol -5-carboxylic

dmthyl@(m[cz((ZJeltthieﬁu@&gezac]%y1?&..!;%1:3.3;1 ggtlgﬁﬂbﬂ&tyrl]ﬁﬁgﬁp@l}zﬁmme , Example 12;
-ingiol

diallyl- {3 %—ymgrm?ige C§}P§)Tazq4r3rﬁhé S Bo57 -PrpPpyemine, Example 13;
1-3-D RGO s £ bt SR Bt fiar-foviondmsony sy pligigr - Jispmle

14; -5 (tert-butyl-dirnet hyI si | anyl oxy) -
dol e- 1-carboxylic acid tert- butg ester;

2- (meﬂzfl({i (2= tb‘@ﬂ@fﬁﬂcdpﬁ@ﬁ%‘} blthinda ?—yloXY]-pmpyl} -amino)-ethanol,
] pyrazol -3-yl)-6-(tert-butyl -

ExamPIC 1t5‘F31yI si |l anyl oxy) - indol e-1-car boxyl ic acid

1-{3- [ﬂ(q&miambw 2-€Fiyedzol-3-yl)-1H-indol- S-yloxy]-propyl}-p1per1d|1n—4 -ol, Example 16;

-tert-butoxycarbonyl - 5-di net hyl am nonet
13- nhm@ 32 Dl gL ot Ll Sadqx%momx-mmm fiyal Examplo 17;
T e e

Exampld- 1891 eno [ , 2- c] pyrazol 3 -yl)-6-hydroxyi ndoI e-
1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yloxy]-propyl }-pyrrolidin-3-ol, Example
19;

3-(5-(3-piperidin-1-yl-propoxy)-1H-Benzoimidazol-2-y1)-1H-benzo[4,5 Jtheino[ 3,2-c]pyrazole,
Example 20;

2-{1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-carboxylic acid(2-thiophemn-2-yl-ethyl)-amide,
Example 21;
1-{3-[2~(5-dimethylaminoethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1h-indol-6-yloxy]-propyl } -
piperidin-4-ol, Example 22;
2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-(tert-butyl-dimethyl-silanyloxy)-
indole-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(tert-butyl-dimethyl-silanyloxy)-
indole-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-1H-thieno[3,2-c]pyra=zol-3-yl)-6-(tert-butyl-
dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-1H-thieno[3,2-c]pyra=zol-3-yl)-6-hydroxy-
indole-1-carboxylic acid tert-butyl ester;
[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanol, Example 23;
phenyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanol, Example 24;



1l-carboxylic acid tert-butyl ester;
[2- (]I H-thieno[ 3, 2-c]pyrazol -3-yl)-1Hindol-5-yl]-netha
WwWo005/0EM 23l e 23; PCT/US2004/023814
phenyl -[ 2- (I H-t hi eno[ 3, 2-c] pyrazol -3-yl ) -1 Hindol -5-yl
]-met hanol, Exa n pl 24;phenyl-[2-(1Hthieno[
, 2-c] pyrazol -3-yl)- HindoJg5-yl]-methanone, Exanple 2
1- phenyl - -[2-(1Hthieno[ ,2-c]pyrazol-3-yl)-

phe g o P P 32 P G >3 petonor Bromple 3%,
—phenyllel -{5{1}1—[ }hatd’[&,ﬂai]pyrEztﬂ-prlji-lHﬁnddl-f[ ¥H-eltdnbdl) E&l@ﬁ{ple 26;
(S)1-shszabph 5GP el A SlRgb S 3 PalH 1 br gL, Brample 27

1-2- (1513611?4{18@%,% £l S D) iSRRI R Hob U, Excinthte FBATP! €

-cyclohﬂxﬂ]lpw‘-(alﬂathiéiloﬁ 2-c]1by!re&dDB =yBr Ml dindol- Bpefpropah - 1-ol, Example 29;
nanti oner

L-cyclqhepri g Pt L2 roF ok hisb-ndal-Sry propen-=Tsol epantiqmer 1,
| -5-yl]-propaai-I-ol, Exanple 31,
2- (I Hthieno[ 3, 2-c] pyrazol 3-yl)-1Hindol -5-yl]-but

-pyndanzsﬂm[z (Bqamhs[wc]pﬁaaﬁmﬂ)ammdol 5-y1] ropan— 1-ol, Example 31;
{’ID%H E (IHthieng[3,2 ]1 yrazol - H-| ndol - 5-yl
2-[2-(1bifhienal32- s]pyr@h%ﬂl)elfﬁgslo -$-yibbwg ﬂcq vample 32;

2 R ORH 5 U5 L5 R e

(S)-2- [2341H31né§o[a,aect]pymzolt3ey19 -IDIuihdaﬂyi—_i;\Illlﬂfaﬁl—E-ol Example 33B;
noJf %‘ey razol e- , 5-di carbox Iic
1- (2-pyar@|hém11-r/1émthsﬂtnhpnylbét[@n(1H 9IB - 2eelpaiazole3cghipl H-indpl-5-yl]-propan-
1-0l, E)g’ang@ agetyl -1 Hindol -2-yl)-1Hthieno[3, 2-c] pyrazol e-5-
oxy’l ic acid nmethyl ester, Exanple 36;

3-(5-acdty(-3-thy-duxyaRbdiml thhldadpybzlnyxhd[s DHE)birags1el135 dicattustylic acid

zol e-5-carboxylic_acid, Exanple

1-tert-buigyl egter 3-msthyl Sﬁ@fnﬁlxympieiﬁés azi n(—j I
3-(5—acF‘%’ JEI[]%!(%}E% gl)zfqﬁf)@f )ﬂ ?1 eAN Iﬁlrar%gﬂa 2k ﬁﬁg%%%c ac ethyl ester Example

36;
3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid, Example 37;
[4-(4-fluoro-phenyl)-piperazin-1-yl]-[3-(5-hydroxymethyl-1H-indol-2-y1)-1H-thieno[3,2-

Examp

c|pyrazol-5-yl]-methanone, Example 38;
3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid (3-ethoxy-
propyl)-amide, Example 39;
3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid methyl ester,
Example 40;

3—(5-hydr'oxymethyl-1H—indol-2-y1)-1H—thieno [3,2-c]pyrazole-5-carboxylic acid (pyridin-2-
ylmethyl)-amide, Example 41;

5-bromo-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole, Example 42;
2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid methyl ester, Example 43;
dicyclopropyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-methanol, Example 44;
(4-benzo[1,3]dioxol-5-ylmethyl-piperazin-1-yl)-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-
yl]-methanone, Example 45;



- (5- hydroxynet hyl - Hindol -2-yl)- Hthieno[
, 2-Cc] pyrazol e-5-carboxylic acid ( -ethoxy-
WO c@pproi7am de, Exanpl e 39; PCT/US2004/023814
3- (5-hydroxymnet hyl -1 Hindol -2-yl)-1Hthieno[3,2-c]pyra
zol e-5-carboxylic acid nethyl ester, Exanple 40;
3- (5-hydroxynet hyl -1 Hindgh-2-yl)-1Hthieno[ 3, 2-c]pyra
zol e-5-carboxylic acid (pyridin-2- yhnethyl)-am de,

&
140 RIS plnerrinc a4 Bispola gy Hel-6+1
methanboxeg FRh@pl2i6; 2- (1 H-t h| eno[
,2-&115p2yrazol 3-yl)-1H.indol e-6-carboxylic acid nethyl
2-(1H-thigneld,2-epsmpele-#1: 1 Hindoler ypatbpyppilicpasid (- hydsqxyeZspenyl -ethyl)-
- - azol -3-yl)- Hindol-6-yl]-nmethanol, Exanple

amide, gga;lﬁélgﬁgénzo[ , 3] dioxol -5-yl net hyl - pi per azi n-
2- (lH-thiﬁhc)[B ch]ﬁaﬂzﬂdzblm-saDQ[H uﬂom}@wxam}ﬁc&cw (R=cytioheddlenfi-e thyl)-

] - met hanone, Exanpl e 45;
amide, Zlal{lﬂlﬁ‘@cl ohexyl -e% ) - pi perazin-1-yl]-[2-(l Hthieno[3

2 55l L b SRS iy St ey A i,

Examplld-4i9§1dol e- 6- car boxyl i c aci d (2 hydr oxy- 2- phenyl -
yl)- am de, Exa ipl—l—thle [ .

(4-pynd1%2c511®pea%n 150y [2-(1 m&ﬁ &ofnyEazobadny)- 1id-iadqlf-yll-methanone,
%Ocycl ohex- -enyl-ethyl)- am de, Exanple 48; 2-(1

thi eno[ ,2-c]pyrazol-3-yl)- Hindol e-6-carboxylic

2- (1H—tﬁi‘eh6|[3(22 ?ta@@lhﬁm)aﬂindaletﬁbérb&i?lﬁ%cid@%ﬁ@iﬁﬁl-Zl%l—ethyl)-amide,

4-pyridm 2-yl -piperazm|-yl)-[2-(]I Hthieno[3, 2-c]pyra

Exampl,@(ﬂl 3-yl)-1 Hindol -6-yl]-nethanone Exanple 50; 2-(1

cycloheécgflmgéﬂzeyg—i% )5 &_ﬁjeg%ﬁ?zag%%z%l %ll)nl eﬂﬁ%( %%&@?Me Example 52;

5-[4-(4-Chloro-benzyl)-piperazin-1-ylmethyl]-2-(1H-thieno[ 3,2-c]pyrazol-3-yl)-1H-indole,

Examp

Example 53;
[2-(4-phenoxy-phenyl)-ethyl]-[2-(1H-thieno[3,2-c}pyrazol-3-yl)-1H-indol-5-ylmethyl]-amine,
Example 54;
3-[6-(3-piperidin-1-yl-propoxy)-1H-benzoimidazol-2-yl]-1H-benzo[4,5]thieno[3,2-c]pyrazole,
Example 55;

1-{3-[2-(5-phenyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxyl-propyl } -piperidin-3-ol,
Example 56;
1-{3-[2-(5-Phenyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxy]-propyl} -piperidin-4-ol,
Example 57;
2-(5-phenyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(3-piperidin-1-yl-propoxy)-1H-indole, Example
58;
1-(3-{2-[5-(3-methoxy-phenyl)-1H-thieno[3,2-c]pyrazol-3-yl]-1H-indol-6-yloxy}-propyl)-
piperidin-4-ol, Example 59;
5-methoxy-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-pyrrolo[3,2-b]pyridine, Example 60;
3-bromo-6-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2-c|pyrazol-3-yl)-1H-indole, Example
61;

{3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]-1H-thieno[3,2-c]pyrazol-5-yl} -methanol,
Example 62;



cycl ohexyhnet hyl -[2-(1 Hthieno[ ,2-c]pyrazol-3-yl)-
H- i ndol - 5-yhnet hyl ] -am ne, Exanple 52;

W®G2(4040tA7CUor o- benzyl ) - pi perazi n-1 -yhi i enyl ] - 2P¢T/HS1004/€23814
no[ 3, 2-c] pyrazol -3-yl)-1H - indole, Exanple 53;
[ 2- (4- phenoxy- phenyl)-enyl]-[2-(l HiMeno[ 3, 2-c] pyrazol
-3-yl) -1 Hndol - 5-yh3i et kyl {>-_ani i ne, Exanpl e 54;
3-[6-(3-piperidin- -yl-propoxy)-

o B BT ol S et
plpendhk-ml @;@fnple%z;] pyrazol - 3- yI ) -

| di
2 {5-AylAe oo heyiy BT oin L Vi leﬁ'ﬂh%}qw%syraad;? 31563 -piperidin-

_yl_prggd&ﬁ#]ga%ﬂe %“ﬁﬁé g@yl }-pi peridin-4-ol, Exanple 57;
methyl-{3- [6}(95?’116&%11-3 Wip}cnﬁx&ﬁlmmmmzdylmH-thienaﬂsozne}pybazol -5-ylmethyl}-

H- i ndol e, Exanpl e
PYﬂdmI'Z'(lBaI{UZle{@“{IIEﬂ?ré@hoxy phenyl ) -1 Ht hi eno[ 3, 2- c] pyr azol -

benzyl- gxﬁﬁrg? é)%éllaﬂlo #Tgf Hyo)]e @hilf—)ﬁ@ ?2yel,] Pf[Ipd% h(gtb rﬁ-é{]pgazol -5-ylmethyl}-

amine, FXa@pRyg6azol - 3-yl)- H-pyrrolo[ , 2-Db] pyr|d| ne, Exanple
- br ono- 6- peri di n- P/I-pro oXy) 2§1H-th|eno

6- (3-plpen@né}}ﬁﬂ%ﬁ)—é—lﬁ(‘}-ﬂlﬂmfﬁ@ -pipsradipileylgpthyl)-1H-thienof3,2-

| - H i ndol - 2-yI
clpyraigf 3G HRAGE (o bible 6! sp;f’?"?%% hanol | Bxanpl e 62
[2- (5-pipeh3n{-ﬁ-yﬁ13€tﬁ)ﬂﬂ@l—ﬂﬁd:ﬂb{$ 2%@;@&5@%%&%1{%&1@1}&%&1 HEstample

hi eno[ 3 2-c]pyrazol - 5-yl nmethyl}- piperidin-4-ol
68; Exanple 63; 2-{5 -[4-(4-fluoro- phenyl) pi per azi n-

1-{3-[2- %5'—15@3t h% %meth'iflt {h%llol[lO[B %-cﬁ!)ypx%{zoef —yl) %Hyiln}iél@é-gfﬁ’)xy]-propyl}-
piperidin-4-ol, Example 69;

3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol, Example 70;
3-[2-(5-benzyloxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl}-pentan-3-ol, Example
71;
[2-(5-benzyloxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-di-pyridin-2-y1-methanol,
Example 72;
1-{3-[6-(1-ethyl-1-hydroxy-propyl)-1H-indol-2-yl]-1H-thieno|3,2-c]pyrazol-5-ylmethyl } -
piperidin-4-ol, Example 73;

3-[2-(5-dimethylaminomethyl-1H-thieno[ 3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
Example 74;

3-(2-{5-[4-(pyridin-4-yloxy)-piperidin-1-ylmethyl]-1H-thieno[3,2-c]pyrazol-3-yl} -1 H-indol-6-
yl)-pentan-3-ol, Example 75;
3-[2-(5-piperazin-1-ylmethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
Example 76;

3-[2-(5-piperazin-1-yl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol, Example 77,
3-{2-[5-(3-cyclopropyl-[1,2,4Joxadiazol-5-yl)-1H-thieno[3,2-c]pyrazol-3-yl]-1H-ind ol-6-y1} -
pentan-3-ol, Example 78;
3-[2-(5-pyridin-4-yl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol, Exarmple 79;



-yl -propoxy)- | Hindole, Exanple 64; nmethyl-{3
-[6-(3-piperidin- -yl-propoxy)- Hindol-2-yl]-

woRdkaned , 2- c] pyrazol -5-yl net hyl } - PCT/US2004/023814
pyridi n-2-yl -am ne, Exanpl e 65;
benzyl - {3-[ 6- (3-pi peridin- -yl-propoxy) -
Hindol -2-yl]- Hthieno[ .32-c]pyrazol -5-yl net hyl }-
am ne, Exanple 66; 6-(3-piperidin- -yl-propoxy)-2-

bis—(l—rr[ @;g%lﬁe}qg%lﬂggoﬂgﬁ t}uep{a@ g]gpﬁz %ggg]tmﬁldbm Hrthbengol,
ExamplézeiS pi per| di n- -yhnethyl - Hthieno[

3-[2-(5- ggluo;mlgﬁﬁg&i St 91%%3'@13%1{ i tlgqigﬁ’ entn 3R Fxample 81;
g A i

6-(4- ﬂu&o@;ﬁpéxfidlbe@ynqmmhgﬂs 2 ﬂpyﬂazarﬁ;fﬂ) 121~m}1p1)e; Brahpl8 83;) -

2-[2- (llﬁﬂmeeo[aégpﬂwrézglﬁe‘fWHmdplrﬁwlé-rb&fan-%o]eﬁswalf&“ 3-yl)-
1-[2—(11?5131%3% Z(ﬁ-]&’r]a%%q ﬁyﬁ%?%1%¥ 0 pyP?é] @ﬁamq%a%@plzeyr]z

3- [3—p1ﬂdnﬂﬁi—$—li}p[2 (IH-tElleﬂ(){B@ZQbyﬁlelmﬁb-llHym}iel -6-yarentinss-dl; Blxample 86;

le 73; 3- 5-d I hy
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Exampl¥/88; pent an- 3-ol , Exanpl e 75;
3-[3-morpholin-4-ylmethyl-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,

Example 89;

4-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-tetrahydro-pyran-4-ol, Exampl e 90;
3-{2-[5-(1-hydroxy-1-methyl-ethyl)-1H-thieno[3,2-c]pyrazol-3-yl]-1H-indol-6-yl} -pentan-3-ol,
Example 91;
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-3-pyridin-4-yl-1H-indol-6-y/1]-pentan-3-
ol, Example 92;
4-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-tetrahydro-pyran-4-ol,
Example 93;
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-3-piperazin-1-yl-1H-indol-6-yl]-pentan-
3-ol, Example 94;
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-3-morpholin-4-ylmethyl- 1H-indol-6-y1]-
pentan-3-ol, Example 95;
2-{3-[6-(1-ethyl-1-hydroxy-propyl)-1H-indol-2-y1]-1H-thieno[3,2-c]pyrazol-5-yl} —tetrahydro-
furan-3-carbonitrile, Example 96;
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-3-methyl-1H-indol-6-yl]-pentan-3-ol,
Example 97; and
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-3-piperidin-4-yl-1H-indol-6-yl]-pentan-
3-ol, Example 98;



3-[2-(5-piperazin- -yhnethyl- Hthieno[

, 2-c] pyrazol -3-yl)- Hindol-6-yl]-pentan-3 -ol,
wWE@PLEa7v¥6; -[2-(5-pi perazin- -yl- Hthieno[ PCT/US2004/023814

, 2-c]pyrazol -3-yl)- Hindol-6-yl]-pentan-3-ol, Exanple

3-%2- [ 5- (3-cycl opropyl -[1.,14.4] oxadi azol -5-yl ) -1 Hthien
o[ 3, 2-c] pyrazol -3-yl] -1 Hindol-6-yl}- pentan-3-ol,

and prof BT Wostres prommaerpisally aesemiabie g orolyess ofpyct 1,
compoundd ot podtlids; peticidibidisobterekod sphaalOotsobratds: Tied properties of these
_ yl-piperidin-4-yl)-[2-(lHtMeno[3, 2-c]pyrazol-3-yl)-1H
particulay ¢piepaugds/ap Supinarized IEX(%?Mﬂ bbdw.
3-[2-(5-difluoronethyl-IH Mno[ 3, 2-c] pyrazol -3-yl) -1 H
i ndol - 6-yl]-pentan-3-o0l, Exanple 81,
Brief Désdridtioh b theiDRR®Ings 2- c] pyrazol - 3-yl ) -1 Hindol -6-yl ]-pip
eridin-4-ol, Exanple 82; . )
Bigure t isbewios] pathetic schema depicting the pragest of making a compound of
2- C. ol -3-yl)- Hindole, Exanple8 ;
thepresfpf%?é(qt&%lt hi eno[ 3, 2-c] pyrazol -3-yl)-I H ndol -6-yl]-buta
n-2-ol, Exanple 84; 1-[2-(1 Hthieno|
_,2-c]pyrazol -3-yl)- Hindol-6-yl]-ethanone, Exanple8 ;
Detaile@ Diescrijition of thePaetprred Embodimaniso[ 3, 2- ¢] pyrazol -3-yl ) -1 H

=ngal -6-vl |- - s whe 4 :an?? ;
R byfpiabrehPE Bt P ORI e vention” g cquivlen
expressididOdre Greyth] to efrficd RodpOindsof FoRheladlas hidgrdidbefore described, which
- (4-net hyl - pi perazin--yl)-2-(I_Hthieno[
expressiqn iplggesithe prodrgs) the pharmagentically pqceplable salis apg the solvates, e.g.

EX | g 88:; . .. . .
hydrates EURG By Biert sopeymite: Mgty Tefirpse o e ms i, vhother o et
they theridelvek bk d1sifled Os YWehnt® RbrfRac3-thdir salts 2:malselvafes, where the context so
~4-12- (I Hthieno[3, 2-c] pyrazol -3-yl) -1 Hindol-6-yl]-tet
permits; thecsalss plelarity apartiqolarripitencgg when the context so permits are
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, 2-c] pyrazol -3yl )-3-pyridin-4-yl -
H i ndol -6-yl ] -pentan-3 -

As used above, and throughout the description of the invention, the following terms,

unless otherwise indicated, shall be understood to have the following meanings:

"Patient" includes both human and other mammals.

“Pharmaceutically effective amount” is meant to describe an amount of compound,
composition, medicament or other active ingredient effective in producing the desired

therapeutic effect.

"Acid bioisostere" means a group which has chemical and physical similarities
producing broadly similar biological properties to a carboxy group (see Lipinski, Annual
Reports in Medicinal Chemistry, 1986, 21, page 283 "Bioisosterism In Drug Design"; Yun,
Hwahak Sekye, 1993, 33, pages 576-579 "Application Of Bioisosterism To New Drug
Design"; Zhao, Huaxue Tongbao, 1995, pages 34-38 "Bioisosteric Replacement And



ol , Example 92; 4-[2-(5-nethoxynethyl- Hthieno[
, 2-c] pyrazol -3-yl) -
woR0AMD176- Yl | -t et rahydr o- pyran-4-ol, Exanpl e BG[/US2004/023814
3-[2-(5-net hoxynet hyl - H-thieno
, 2-c] pyrazol -3-yl)-3-pi perazin- -yl -
H i ndol - 6-yl ] - pentan- 3-aljs5.Exanpl e 94;
3-[2- (5- et hoxymet hyl - H-thi eno[

Develo?lﬁe@r%@%@f' o\ﬁhﬂsﬁ%ﬁ?@1g‘nn GraldBFR8kRem, 1995, 343, pages

- pentan nmple 95; 2-{3
105-109 ["BacpietietlSthdies Apphm(ye PrapPesign: h-b lnnthEltei‘gmﬂ: Distributions In

Bioisoskiresah pBRPTHE? & pyr@épap@ Totisb e Bt o0y N0
Foco)! rﬁ‘rﬁﬂgor QE6( oﬁtﬁip??f{ agf ﬁw’ﬂ' %1;12 nLBF’é B%(L/sph%r}]od allylsulfonylearbamoyl,

tetrazoly% Ms@ifﬁﬁﬂ@é}ﬁ )flhﬂétero’i{’ylsmt@ﬁ‘}%arbamoyl N-methoxycarbamoyl,
- C] pyrazol -3 3-pi peridin-4-yl - Hindol -6-yl |

-hwhém@huahbuEmﬂ12EMaﬁple 98; and prodrugs acid

3, 5-diogist 2o O LA aRpBtNEL: BRI L Pigha el and

45@0£yquﬁ%ﬂ%gﬁﬁ§§ﬂ§ﬁ such salts or sol vates. The properties
of these ‘particul ar conpounds are summari zed in Table

1 beI ow. Brief Descrlpt|on of the Drawings Figure 1 is

ARG A T TOT D o i B B B85 dgrived
Descrlptlon of the Prefermed Enbodi ments In the

herein. F:R8HMry 268 %kcf g§ Adhete, Cﬁ-bcé— taﬁﬂrﬁH"C@IOJ&lo uEshioRAlly fstituted acyl”
i nventi on", GCILH val ent expr eSS| ons, are neant to

means &AVyBgOUp Wmttﬁﬁtsb@sfubﬁsimtﬁﬂo&&hé alagl ﬂbﬁéﬂi@h Béreodranore alkyl group
descri bed, which expression includes_the prodrugs, the

phar naceut i cal Ity acceptabl e salts, amd the sol vates,
substm@n(j Exemplary substituted acyl groups include CF,—C— .

"Acylamino" is an acyl-NH- group wherein acyl is as defined herein. “Optionally
substituted acylamino” means an acylamino group which may be substituted on the alkyl

portion by one or more alkyl group substituents.

"Alkenyl" means an aliphatic hydrocarbon group containing one or more carbon-carbon
double bonds and which may be straight or branched having about 2 to about 15 carbon atoms
in the chain. Preferred alkenyl groups have 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. “Branched”, as used herein and
throughout the text, means that one or more lower alkyl groups such as methyl, ethyl or propy1
are attached to a linear chain; here a linear alkenyl chain. “Lower alkenyl" means about 2 to
about 4 carbon atoms in the chain which may be straight or branched. Exemplary alkenyl
groups include ethenyl, propenyl, n-butenyl, i-butenyl, 3-methylbut-2-enyl, n-pentenyl,
heptenyl, octenyl, cyclohexylbutenyl and decenyl. “Optionally substituted alkenyl” means an
alkenyl group which may be substituted by one or more alkyl group substituents.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as described herein.
Exemplary alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and
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described herein. Exemplary alkoxycarbonyl groups include methoxy- and ethoxycarbonyl.
“Optionally substituted alkoxycarbonyl” means an alkoxycarbonyl which may be substituted
on the alkyl portions by one or more alkyl group substituents.

"Alkyl" means, unless otherwise specified, an aliphatic hydrocarbon group which may
be straight or branched having about 1 to about 15 carbon atoms in the chain. Particular alkyl
groups have from 1 to about 6 carbon atoms. Exemplary alkyl groups include C1_galkyl
groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl and t-butyl.
“Optionally substituted alkyl” means an alkyl group which may be substituted by one or more
alkyl group substituents, where “alky] group substituent” includes, for example, acyl,
acylamino, alkoxy, alkoxycarbonyl, alkylenedioxy, alkylsulfinyl, alkylsulfonyl, alkylthio,
optionally substituted aroyl, optionally substituted aroylamino, optionally substituted aryl,
optionally substituted arylalkyl, optionally substituted arylalkyloxy, optionally substituted
arylalkyloxycarbonyl, optionally substituted arylalkylthio, optionally substituted aryloxy,
optionally substituted aryloxycarbonyl, optionally substituted arylsulfinyl, optionally
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"Alkylene" means a straight or branched bivalent hydrocarbon chain having from 1 to

Q@@z

about 15 carbon atoms. Particular alkylene groups are the lower alkylene groups having from

1 to about 6 carbon atoms. Exemplary groups include methylene and ethylene.
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group i asqirerdeusly deseribsda rﬂyqsf@gre(é@@iyl’sulfonylcarbamoyl groups are those in which

the alkyl group is C1.galkyl. “Optionally substituted alkylsulfonylcarbamoyl” means an
alkylsulfonylcarbamoyl group which may be substituted on the alkyl portion with one or more
alkyl group substituents.

" Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
described. Exemplary alkylthio groups include methylthio, ethylthio, isopropylthio and
heptylthio. “Optionally substituted alkylthio” means an alkylthio group which may be
substituted on the alkyl portion by one or more alkyl group substituents.

"Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon triple
bond and which may be straight or branched having about 2 to about 15 carbon atoms in the
chain. Preferred alkynyl groups have 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 6 carbon atoms in the chain. Exemplary alkynyl groups include
ethynyl, propynyl, n-butynyl, i-butynyl, 3-methylbut-2-ynyl, and n-pentynyl. “Optionally
substituted alkynyl” means an alkynyl group which may be substituted with one or more alkyl
group substituents.

"Aroyl" means an aryl-CO- group in which the aryl group is as described herein.
Exemplary groups include benzoyl and 1- and 2-naphthoyl. “Optionally substituted aroyl”
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more aryl group substituents which may be the same or different, where "aryl group

substituent" includes, for example, acyl, acylamino, alkoxy, alkoxycarbonyl, alkyl,
alkylenedioxy, alkylsulfinyl, alkylsulfonyl, alkylthio, aroyl, aroylamino, aryl, arylalkyl,
arylalkyloxy, arylalkyloxycarbonyl, arylalkylthio, aryloxy, aryloxycarbonyl, arylsulfinyl,
arylsulfonyl, arylthio, carboxy, cyano, halo, heteroaroyl, heteroaryl, heteroarylalkyl,
heteroarylalkyloxy, heteroaroylamino, heteroaryloxy, heterocycloalkylalkyl, hydroxy, nitro,

trifluoromethyl, Y3YON-, YIYONCO-, Y5Y6NS02-, where Y3 and Y0 are independently
hydrogen, alkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl, or Y5 and YO , together with the

nitrogen atom to which they are attached, form a nitrogen-containing saturated alicyclic ring

containing from 3 to 7 members.

“Optionally substituted benzene ring” means a benzene ring which may be substituted

by one or more aryl group substituents.

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as
previously described. Preferred arylalkyl groups contain a C1_galkyl moiety. Exemplary
arylalkyl groups include benzyl, 2-phenethyl and naphthlenemethyl. “Optionally substituted
arylalkyl” means an arylalkyl group which may be substituted on the aryl portion by one or
more aryl group substituents, and which may be substituted on the alkyl portion by one or more
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"Arylalkyloxycarbonyl" means an arylalkyl-O-CO- group in which the arylalkyl group
is as previously described. An exemplary arylalkyloxycarbonyl group is benzyloxycarbonyl.
“Optionally substituted arylalkyloxycarbonyl” means an arylalkyloxycarbonyl group which
may be substituted on the aryl portion by one or more aryl group substituents, and on the alkyl
portion by one or more alkyl group substituents.

“Aryloxyalkyl” means an aryl-O-alkyl group. An exemplary aryloxyalkyl group is
phenoxymethyl. “Optionally substituted aryloxyalkyl” is an aryloxyalkyl group which may be
substituted on the aryl portion by one or more aryl group substituents, and on the alkyl portion
by one or more alkyl group substituents.

"Arylalkylthio" means an arylalkyl-S- group in which the arylalkyl group is as
previously described. An exemplary arylalkylthio group is benzylthio. “Optionally substituted
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described. “Optionally substituted arylsulfonyl” means an arylsulfinyl group which may be
substituted on the aryl portion by one or more aryl group substituents.

" Arylsulfonylcarbamoyl" means an aryl-SO,-NH-C(=0)- group in which the aryl group
is as previously described. “Optionally substituted arylsulfonylcarbamoyl” means an

arylsulfonylcarbamoyl group which may be substituted on the aryl portion by one or more aryl
group substituents.

"Arylthio" means an aryl-S- group in which the aryl group is as previously described.
Exemplary arylthio groups include phenylthio and naphthylthio. “Optionally substituted
arylthio” means an arylthio group which may be substituted on the aryl portion by one or more
aryl group substituents.
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"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which the cycloalkyl and alkyl
moieties are as previously described. Exemplary monocyclic cycloalkylalkyl groups include
cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl. “Optionally
substituted cycloalkylalkyl” means a cycloalkylalkyl group which may be substituted by alkyl

or one or more alkyl group substituents.

"Cycloalkyloxy" means a cycloalkyl-O- group in which the cycloalkyl group is as
described herein. Exemplary cycloalkyloxy groups include cyclopropyloxy, cyclopentyloxy,
cyclohexyloxy and cycloheptyloxy. “Optionally substituted cycloalkyloxy” means a
cycloalkyloxy group which may be substituted on the alkyl portion by one or more alkyl group

substituents.

"Halo" or “halogen” means fluoro, chloro, bromo, or iodo.
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or more aryl group substituents.

"Heteroarylalkyl" means a heteroaryl-alkyl- group in which the heteroaryl and alkyl
moieties are as previously described. Preferred heteroarylalkyl groups contain a C1_4alkyl

moiety. Exemplary heteroarylalkyl groups include pyridylmethyl. “Optionally substituted
heteroarylalkyl” means a heteroarylalkyl group which may be substituted on the heteroaryl
portion by one or more aryl group substituents, and which may be substituted on the alkyl
portion by one or more alkyl group substituents.

"Heteroarylalkoxy" means an heteroarylalkyl-O- group in which the heteroarylalkyl
group is as previously described. Exemplary heteroaryloxy groups include pyridylmethoxy.
“Optionally substituted heteroarylalkoxy” means a heteroarylalkoxy group which may be
substituted on the heteroaryl portion by one or more aryl group substituents, and which may be
substituted on the alkyl portion by one or more alkyl group substituents.



"Arylsulfinyl" means an aryl-SO group in which the

aryl group is as previously described. "Optionally
waaisnedies ed aryl sul finyl" nmeans an aryl sul fi nRCT/YS04H023814

whi ch may be substituted on the aryl portion by one or

nore aryl group substituents. "Arylsulfonyl" nmeans an

aryl-S 2- group in whi ch_tzt;e aryl group is as

previ ously described. "Optionally substituted
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an aryl-S- group in which the aryl group is_as

more arpk gropp sistitusaiscindinadhe elkahpartieys B g plstilgroup substituents.
i ncl ude phenylthio and napht hylthio. "Optionally
substituted arylthi o" means an arylthio group which

"'Hé‘texbﬁry&&@ﬂ tnhdatié @th@erohdye O lgydupie kihicthe het@fdﬁryb growplieas
group_substituents."Cycl oal kenyl " nmean
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heteromm@@ﬁwﬁlby%n@bﬁh@aé &eNtbug bulgtitueiig] ude cycl opent enyl ,
cycl ohexenyl and cycl ohept enyl . Exenplary nultlcycllc

cycl oal kenyl ring include norbornenyl. "Optionally
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are as destpibbd hetent S‘Optiohallyosablimuiea hﬁﬁéfoarﬂﬁ}?gfﬁﬂiyﬁ means a
cycl oal kyl - O al kyl -group in which the cycl oal kyl group

heteroaném@gll@rbg@up m@@phmasebmm@mted@néh@hﬁmarﬂ portion by one or more
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cycloalkoxyalkyl neans a
"Heteroarylsulfonylcarbamoyl" means a heteroaryl-SO-NH-C(=0)- group in which the

heteroaryl group is as previously described. “Optionally substituted
heteroarylsulfonylcarbamoyl” means a heteroarylsulfonylcarbamoyl group which may be
substituted with one or more aryl group substituents.

"Heterocycloalkyl" means a non-aromatic or partially aromatic monocyclic or

multicyclic organic moiety of about 5 to about 14 ring members which contains one or more

heteroatoms selected from O, S or NY?, where Y? is hydrogen, optionally substituted alkyl,
optionally substituted aryl, optionally substituted arylalkyl, cycloalkylalkyl, optionally
substituted heteroaryl or optionally substituted heteroarylalkyl. Exemplary heterocycloalkﬂ
groups include morpholine, piperidine, piperazine, pyrrolidine, tetrahydrofuran and
perhydropyran. “Optionally substituted heterocycloalkyl” means a heterocycloalkyl group
which may be substituted by alkyl or by one or more alkyl group substituents.



cycl oal koxyal kyl group which nmay be substituted by one

or nore al kyl group substituents. "Cycloal kyl" neans a
wmoervsmeansat i ¢ nonocyclic or nulticyclic ring SpGI/E82004/023814

about 3 to about 10 carbon atons. Exenplary nonocyclic

cycl oal kyl rings include cyclopropyl, cyclopentyl,

cycl ohexyl and cycl ohept yls _Exenpl ary multicyclic

cycloalkyl rings include perhydronapht hyl, adamant- (I -
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cycl oal kyl al kyl groups include cycl opropyl net hyl ,

| | hyl | oh h
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roup in which the cycloal kyl group is as described
alkyl o rQHQQInEX%ﬁ%ngqu SHRERS] oxy groups i ncl ude
cycl opropyl oxy, cyclopentyloxy, cycl ohexyl oxy and
cycl oheptyl oxy. "Optionally substituted cycl oal kyl oxy"
nﬂaﬂaﬁacgiclsadlayloaydiwl'oxlyaxg;rmqnemcmumy) hikylsgrbsp int witiekl

on the al kyl portion one or_nore.a
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means %ﬁ%tgfog cl@qﬁ%yaﬂ{yl E‘I%(a? ﬁvlgﬁ{l h}o ?i mﬂﬁu gér:r‘igglftg}?hatrelg)g%cloalkyloxy
portion@$g tldﬁﬂl@}ﬂl bﬁﬂmﬂg’l’(ﬁﬂe lor nfoxe sy Bgrpum substithentscl ude
pyridyl carbonyl. "Optionally substituted heteroaroyl”

nmeans a het er oar oyl group mhlch may be substituted

%&Y 2 oyfngf%ﬁ ﬁbﬂﬂéﬁs gf?%:'gtraﬂérp Essl\i_l_prevmus p’y defined.

Preferrm;'ﬂi‘oiyﬁﬂ(yh gloapOesn@ith O70falityY. ESemplary hydroxyalkyl groups mclude
hydroxymethyl and 2-hydroxyethyl. “Optionally substituted hydroxyalkyl” means a
hydroxyalkyl group which may be substituted on the alkyl portion by one or more alkyl group

substituents.

"Y7Y8N-" means a substituted or unsubstituted amino group, wherein Y7 and Y8 are
as previously described. Exemplary groups include amino (HpN-), methylamino,

ethylmethylamino, dimethylamino and diethylamino.

" Y7Y8NCO-" means a substituted or unsubstituted carbamoyl group, wherein Y7 and
Y8 are as previously described. Exemplary groups are carbamoyl (HoNCO-) and
dimethylcarbamoyl (MepNCO-).



as previously described. "Optionally substituted

het er oar oyl am no" neans a heteroaroyl am no group which
woregshoss1substituted with one or nore aryl gr oupCT/US2004/023814

substituents. "Heteroaryl"™ as a group or part of a

group denotes an aromati c nonocyclic or multicyclic

organi c noi ety of about S50 about ring nmenbers in

whi ch one or nore of the ring nenbers is/are

el s), other than carbon, B for exanple nitrogen,.
o] SENSR B substinied BeSpou el SHERAEH Bl hetein Y7 and
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. pyrazinyl , ridazinyl, pyrazolyl, pyridyl,

dunethyr#vﬁlﬁgmoaf/%zw%ﬂ-m yl, quinazolinyl, quinolinyl,
1,3,4-thiadiazolyl, thiazolyl, thienyl and triazolyl
groups. "Optionally substituted heteroaryl" neans a
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nore aryl group substituents. "Heteroarylal kyl" neans
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pyridyl methyl. "Optionally substituted

group nieytbercoavertible by hydiviaissn aiveetd dheopargitahdgdulegr oup whi ch
may be substituted on the heteroaryl portion by one or
nore aryl group substituents, and which may be
seivitht MbSE A PhykiRA RLdevoR O b cORpHIIVIEhR invERfi6n Mith)he or
group substit ugnt s. "Heteroaryl aPkoxy" means an
more sdbaing modacylesl This plysiogt amspciationihelofiesttydrdgen booding.| ki deythin
) group .is as, previously descrjbed. enpl ar
instancqi e it Pk b GBS HsoAt e lop F3-BRTF TR SR, or more solvent
| I i 1d. ’ enc
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substituents, a ﬁgi ch may be substituted on the
ethanolgfes yethaso qt‘?ﬁna%{}g% ®or nmore al kyl group
substituents. eteroaryl al kyl oxyal kyl " means a
het er oaryl al kyl - 0-al kyl - group in which the
Beitshl®estatk af éophpaainds af Royrmulp ocoptaizing a hgdpxe grampsirg for example

descri bed. Exenpl ary . . .
acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates,

fumarates, maleates, methylene-bis-B-hydroxynaphthoates, gentisates, isethionates,
di-p-toluoyltartrates, methanesulfonates, ethanesulfonates, benzenesulfonates,

p-toluenesulfonates, cyclohexylsulfamates and quinates.

Suitable esters of compounds of Formula I containing a carboxy group, are for example

those described by F.J.Leinweber, Drug Metab. Res., 1987, 18, page 379.

An especially useful class of esters of compounds of Formula I containing a hydroxy
group, may be formed from acid moieties selected from those described by Bundgaard et. al., J.
Med. Chem., 1989, 32 , page 2503-2507, and include substituted (aminomethyl)-benzoates, for
example dialkylamino-methylbenzoates in which the two alkyl groups may be joined together

and/or interrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an



het er oaryl al kyl oxyal kyl groups i ncl ude
4- pyri dyhnet hoxynet hyl and 3- or
wa2@aiomali nenmet hoxymet hyl . "Optional | y substi t BEBUS2004/023814

het er oaryl al kyl oxyal kyl " nmeans a

het er oaryl al kyt oxyal kyl group which nmay be substituted

on the heteroaryl portionsby one or nore aryl group

substituents, and on the al kyl portions by one or nore
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groups _i ncl.ude pyridyloxy. "Optionally substituted
4{4ﬂmﬁhﬁgﬁﬁﬁﬁ§H@ﬁ?ﬂﬂw%ﬁns a heteroaryl oxy group which may

be substituted on the heteroaryl portion by one or

nore aryl group substituents. "Heteroaryl oxyal kyl"
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useful ig thesform of 8 ffﬁ@ft@ﬁeogrﬂwﬂ@g(gg)gp@ p'Phagmaseutically acceptable acid addition
sﬂt&m% feroaryloxyalkyl group which may be substituted on

€ heteroaryl portion by one or nore aryl group
substituents, and on the al kyl portion by one ore nore

al kyl group substituents. . .
Ap,éky addgonyselisae omyors spwvemispt forpdgnyse;and in practice, use of the salt
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the acidsdd@giontsdttemchidt predanlyshdst avhidteprodaepyhén eaabisediwith the free
het er oaryl sul f onyl car banoyl group which may be )

base, phagaeduticalicrcepnisble prltsothabigs %ﬂaWpsegemm asq e foxisdn e patient

. "Het er cl oal.kyl ¥ & i 1
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base ar@hstWitidted By S80efeclddasciibdbleRthe asond) | Alh@@hpahmsacoutially
nmore heteroatons selected from, S or where i

acceptahlpdrbbyefsaidasicoeainoyndafse prefuredgalhpeig pddigpn ﬁ%%a?lffF yseful as

sybstituted.aryl, optionall bstit ud -ar ,
sources R A SRE e ven S Ry e OB b R B BBl e
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het er ocycl oal kyl groups incl ude norpholi ne,

and idepfifiestions ayevhepiibis uaed asdnteppediefe inprsparinga phgpaceyticallin
acceptagﬂzdsalt by ion exchange procedures. Pharmaceutically acceptable salts within the
scope of the invention include those derived from mineral acids and organic acids, and include
hydrohalides, e.g. hydrochlorides and hydrobromides, sulfates, phosphates, nitrates,
sulfamates, acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates,
succinates, fumarates, maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates,
di-p-toluoyltartrates, methane-sulfonates, ethanesulfonates, benzenesulfonates,

p-toluenesulfonates, cyclohexylsulfamates and quinates.

Where the compound of the invention is substituted with an acidic moiety, base addition
salts may be formed and are simply a more convenient form for use; and in practice, use of the
salt form inherently amounts to use of the free acid form. The bases which can be used to prepare
the base addition salts include preferably those which produce, when combined with the free
acid, pharmaceutically acceptable salts, that is, salts whose cations are non-toxic to the patient in

pharmaceutical doses of the salts, so that the beneficial inhibitory effects inherent in the free base
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nore a neans a
substituted or unsubstituted am no group, wherein and
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compositions and used in the treatment of patients suffering from certain medical disorders.

The present invention thus provides, according to a further aspect, compounds of the invention

and compositions containing compounds of the invention for use in therapy.

Compounds within the scope of the present invention are inhibitors of ITK, according
to tests described in the literature, and tests described hereinafter, and which tests results are
believed to correlate to pharmacological activity in humans and other mammals. Thus, in a
further embodiment, the present invention provides compounds of the invention and
compositions containing compounds of the invention for use in the treatment of a patient
suffering from, or subject to, conditions which can be ameliorated by the administration of an
inhibitor of ITK. For example, compounds of the present invention are useful in the

treatment of asthma.

References herein to treatment should be understood to include prophylactic therapy as

well as treatment of established conditions.



are as previously described. Exenplary groups are
car banoyl (H2NCO- ) and di net hyl car banoyl " a
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and are as previously described. Exenplary groups are

sul famoyl and di met hyl sul fanmoyl "Prodrug” neans a

conmpound which is convertbble in vivo by netabolic

means (e.g. by hydrolysis) to a conmpound of Formula I,
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I 'ona tartrates,
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accordaly®d with tiRawlubilli9dhd cBdnicgia@epedil&. of the active compound, the particular
mode of administration and the provisions to be observed in pharmaceutical practice. For
example, excipients such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate
and disintegrating agents such as starch, alginic acids and certain complex silicates combined
with lubricants such as magnesium stearate, sodium lauryl sulfate and talc may be used for
preparing tablets. To prepare a capsule, it is advantageous to use lactose and high molecular
weight polyethylene glycols. When aqueous suspensions are used they can contain
emulsifying agents or agents which facilitate suspension. Diluents such as sucrose, ethanol,

polyethylene glycol, propylene glycol, glycerol and chloroform or mixtures thereof may also be

used.

For parenteral administration, emulsions, suspensions or solutions of the products
according to the invention in vegetable oil, for example sesame oil, groundnut oil or olive oil,
or aqueous-organic solutions such as water and propylene glycol, injectable organic esters such
as ethyl oleate, as well as sterile aqueous solutions of the pharmaceutically acceptable salts, are

used. The solutions of the salts of the products according to the invention are especially useful
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accep alts whose anions are
non-toxic to the patient in pharmaceutical doses of
the salts, .so that the beneficial mhibitory effects
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prepari ng a pharmaceutically acceptable salt by ion
exchange procedures. Pharmaceutically acceptable salts
A £y , . nel . .
e PefSehilge SERNE. Bardllpe HME LA RO 313 AR Dg oy be varied,
it being neebdsal that it should constitute a proportion such that a suitable dosage shall be

obtained. Obviously, several unit dosage forms may be administered at about the same time.
The dose employed will be determined by the physician, and depends upon the desired
therapeutic effect, the route of administration and the duration of the treatment, and the
condition of the patient. In the adult, the doses are generally from about 0.001 to about 50,
preferably about 0.001 to about 5, mg/kg body weight per day by inhalation, from about 0.01 to
about 100, preferably 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day by oral
administration, and from about 0.001 to about 10, preferably 0.01 to 1, mg/kg body weight per
day by intravenous administration. In each particular case, the doses will be determined in
accordance with the factors distinctive to the subject to be treated, such as age, weight, general
state of health and other characteristics which can influence the efficacy of the medicinal
product.
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gentisates, isethionates, sgi.-p-toluoyltartrates,

met hane- sul f onat es, et hanesul f onat es,

| .

IECFERETHL Ak any Pk BUERGEHN BN RRrpf 2o fequently o

necessag}f mtdiéedri(;cﬂ vbaid tha ldeﬁred uhshpettit effesti Shmepateitsinay respetd/rapidly
ase addition salts nmay be formed and are sinply. a

to  highax 1QWeRASP ai Ty fipd et (fesaker gpgintepanse 4eses éggq'% e For other

. f i
paent, ko G HEE0H e TRAR R 8 SR 00 £ 10 BB o, i
accordaRas erithdled liysivlsidal fequiremeitie opehgaaizhiar pitese wWheremlly, the
produce, when_conbined with the free acid,

active TppichEeis e PERITLSTad S AP d PR Iph oot ?cglrses frisgme patients, it

wit ve Q5P B OAEEE RO BRI b USSRTH B |1
beneficial inhibitory effects inherent h the free

baseare not vitiated by side effects ascrl babl e to th
élamp@ﬁgds ghiibe inxentioniteay heprapared by e appligatien o ﬂfﬁpmioﬁ@
f I
o R R B p LI AR e
derived fromthe follow ng bases: sodi um hydri de,

sodi um hydr oxi de, potassi um hydroxi de, cal ci um
fry theasactigns daserhed; horRinAfier 6@'@@6 NGCEIAY P RIAdeC £9agive functional
C
groups,gpﬂyﬁag gh}é&fg)ﬁp ?ﬂn%? '3 th1 g{: %?rérll!) 2 gr S nféé’}e 51}65? ae ﬁigSIIEd in

the fina® Efﬂdhbﬂ fteavoidkir ﬂﬁwalﬁ{eNpalﬁbﬁﬁﬁZﬂ rethb ydaeti@ti afomentional
| oroprocai ne, di ethanol ani ne, procaine,

protectigtgeonupy Imstydsatserd inaerordancgi vt dpractifiepfor gxqmples see

v oL A DB, oS AR TRy

Sons, IDPENBEl ves as active conpounds, salts of corrpounds of
the invention are useful for the purposes of
purlfl cation of the conpounds, for exanple by

RPHEbe e SR e et B SRS LR AR b fimeteic
centersS TRESd RGmARERS detets Ry hﬁ@ﬁaﬂdemeﬁbml dnhkmm &r® édmﬁg&ra’uon It

skilled in the art.
will be apparent to those skilled in the art that certain compounds of the invention may also

exhibit geometrical isomerism. It is to be understood that the present invention includes
individual geometrical isomers and stereoisomers and mixtures thereof, including racemic
mixtures, of compounds of Formula I hereinabove. Such isomers can be separated from their
mixtures, by the application or adaptation of known methods, for example chromatographic
techniques and recrystallisation techniques, or they are separately prepared from the
appropriate isomers of their intermediates. Additionally, in situations where tautomers of the
compounds of Formula I are possible, the present invention is intended to include all

tautomeric forms of the compounds.

According to a further feature of the invention, acid addition salts of the compounds of
this invention may be prepared by reaction of the free base with the appropriate acid, by the



The conpounds of the invention are | TK i nhibitors and

t heref ore have useful pharnacol ogical activity.
waewsnzhiingl y, they are incorporated i nto pharnBCEUS1008023814

conpositions and used in the treatnent of patients

suffering fromcertain nedical disorders. The present

i nvention thus provides, .ggcording to a further

aspect, conpounds of the invention and conpositions

applicat?(ﬁi;érgég%t%ﬁm%%qﬁetﬁﬁdst b@ﬁ]é)@ié‘%g% RMciPiddeis dalts of the

npounds wthin the e of the present
compoundy efithisanvention inreyi Hei firepasedoditheilby diasdving ihegir¢edase st water or an
described . in the literatyre, and.tests descrjbed.
aqueoutdpeioh atlaen orafbenitaNe pelusrls Foteiring iy ePRATAR AR
. . r r 1 - . .
ot 88584 RoRIGAREALAGL iy RGLGH A 0P LI 21 an i

solvent suels estetralnydesfuianninpwhivh dess thosaptoapatstenfliredily dr cae bt olgtained by
and conpositjons containing conpounds of the invention

concentrafion pf ghe SQIHOB. t r eat nent of a patient suffering from
or subject to, conditions which can be aneliorated by
the admi nistration of an inhibitor of ITK For
Ssaippiusls of diip dvenisorndantteaegenemeit from veint dcchadaiitbormbts by the
iin the treatngnt of %ﬁthna. Ref erences herein

applicatiqreenaspfetighei e viemeifeds <105 s¥apele; Ry &gma?%f%%f theipgention
can be Igegﬁ{g?a?é(d ﬁ'ém%é& addd 20di ﬁﬁtb?f?%aﬁgefng%ﬂl%ﬁ%ﬂ(gleiée. %I a% ueous

Ions. The present inven n o inclu In
sodiumitiGrismatesohtion R agutbus alhmoaipoRitiohons conpri si ng at
| east one of the conpounds of the invention in
association with a pharmaceutically acceptable carrier

%r c@r{iﬁligt% & Brth PRI %ﬁﬁleg%Y&lIﬁSn,i B'égc?qui@&l SRY oPthe compounds of

mnirsteréd by any suit e neans. In practice
this invetigaaundse grepdrb®bpreasion of thy ot acid withythg epreopaidty bise, by the
. adm ni stered Far enterally, topically, rectally, or afltLy
application exadapiatiemes o wnsapbedsa| oy cxgmplsethe bate 3dgiitoa salts of the

compm%%? Fhid § %hctio%glﬁ% 1tgjelt ]%g?%l{gd %%Hsae{ ia%ﬁ%ljvﬁg rt}lg%%eéjfcid in water or

prepared accor ry ne , using one
aqueouAlcoi] Solptiad Hﬁ@tﬁbﬂ Juttable yolaee porhinihgahé aptaopriatobase and

exci pi ents. The
isolating the s%lt by evaporating the solution, or by reacting the free acid and base in an organic
solvent, in which case the salt separates directly or can be obtained by concentration of the

solution.

Compounds of this invention can be regenerated from their base addition salts by the
application or adaptation of known methods. For example, parent compounds of the invention
can be regenerated from their base addition salts by treatment with an acid, e.g. hydrochloric

acid.

Compounds of the present invention may be conveniently prepared, or formed during
the process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present

invention may be conveniently prepared by recrystallisation from water.



adj uvants conprise, inter alia, diluents, sterile
aqueous nedia and the various non-toxic organic
w@ologend1zs The conpositions nmay be presented iPCT/082004/023814

formof tablets, pills, granules, powders, aqueous

sol utions or suspensions, injectable solutions,

elixirs or syrups, and cams3contain one or nore agents

chosen fromthe group conprising sweeteners,

frlgé‘é’t_gfti ggﬁate&ﬁé 2d Bftmedtites BRI dr? 851 o REiSY adMable may be

obtai n pharnmaceutically acceptabl e preparations. The
prepared byitleeapplicatili or Iaéa;aambrt dfdnowntngatodsf foaexanyele saetietdans e

. in the _vehicle ener eterm ned i n accordance

describgg mpff Feaaples g F‘W Biws @W@ﬁff’g gﬂmps"fsﬁé—r ties of the
active conpound, the particular node of adm nistration
and the provisions to be observed in pharnmaceutica
Phaptesas inventiorisdimther exexplifiednit soslimitedby thedbboweing
odlun1?|trate, cal ci um carbonate, dical ci um phosphat e
illustratiie SRR egr at i ng agents such as starch, alginic
acids and certain conplex silicates conbined with
| ubri cants such as magnesi um stearate, sodium | auryl
Thé D g1 H-thiedo[3d1- c]pmyolb’byhﬁédbeﬁzinﬁdmzeba of thg prasbhtaheentidn are
repare apsul i s advant ageous to use | actose
generalg’rfaeﬂﬁrﬁjrﬁsrﬁgf)@&&‘ll ¢h ‘W%ﬁ Iyht pol yet hyl ene glycols. Wen
aqueous suspensions are used they can contain
ermul sifying agents or agents which facilitate
suspensi on. Diluents suc$chameducrose, ethanol,
pol yet hyl ene gl ycol, propyl ene glycol, glycerol and
chiorof ormor m xtures thereof may al so be use For
rpajenteral adm njstrafion, egul si ons, suspen3| O
ifins of the products acco gﬁto the inve tlon
-oetable oil, for exanple '\‘.- groungﬂa%

ol 0|IR Of z@QUEOUS- Or gani ¢ S i,ons such as
wat er and er gl yicol, inject&ple hrgani c esters
such as ett somell as steril® aqueous
sol uti ons of the phar ceut|caII ceptable salts,
are used. The solutions of the s s of the products
according to the.jnvention are especially usefulfor
adninistration1é§) ntranuscul ar or subcut aneous &

i njectign. The agUeous sol utions, also conpr|3|n%

sol ugions of the 5 |n RUES oSt i | | ed ter
used efgu 000G
< N )= g N
3 > S\A

R

The 3-(1H-benzimidazol-2-yl) 1H-[benzo[4,5]thieno[3,2-c]pyrazoles of the present

invention are generally prepared as shown in Scheme I



adm nistration with the proviso that their pHis
sui tably adjusted, that they are judiciously buffered
wa@pasosndered i sotonic with a sufficient quantPClUs$004/023814
gl ucose or sodiumchloride and that they are
sterilized by heating, irradiation or mcrofiltration.
For topical admnistratiang.gels (water or al coho
based), creanms or ointnents containing conmpounds of
the invention may be used. Conpounds of the invention
may al so be incorporated in a gel or matri x base for
application in a patch, Ssheméillwvoul d all ow a controll ed
rel ease of conpound through the transdermal barrier.
For adii nistration by inhalation gongounds of the
i NRexiA ymay be diissmalegd or suspe N ns/a §uitab|e
ca&;' %dr use i n_&“nebul i_zer orgas Lon
sol'utigniaerosol, ay nay he absor bed ror Jadsgghed ont o
asuitableo car | \or\Nuseinaa‘? pr
i nhal er. Sol i'd#conposttighs for rectagiééninlstration
i ncl ude suppositories formdated in a dance with
known met hods and containing at |east one conpound of
the invention. The percentage of active ingredient in
the conpositions of the invention may Qe vagsio@GhschintI
bei ng necessary that it should constitute a proportion
such that a suitabl e dosage shall be obtained.
Qovi ously, several unit dosage forns y be
adm ni stered at about the sanme timnme. gfhe do pl oyed
w Il be determ ned by the physiciah,_‘ang, depends upon
the desired therapeutic effect, the te—af
adm ni stration and the duration oﬁ?t’g ty eaf nent, and
the condition of the patient. In the fadult, the doses
are generally fromabout 0.001 to about 50, preferably
about 0.001 to about 5, ng/kg body wei ght per day by
Tab ak(@ti-thieno 3, 26]pskaol-3-91) O H-imlobds @ thelfdSsenpineéaioalake/ generally
0.1 to 70, nore especially 0.5 to 10, ng/ kg body
prepareal ghawipiy Schgipedlt or al admi ni stration, and from about
0.001 to about 10, preferably 0.01 to 1, ng/ kg body
wei ght per day by intravenous adm nistration h each
particul ar case, the doseher¢ Il be determ ned in

I PdCL,(DPPF)
Cs,CO, R

SN -

N
6" 1,4-dioxane/water
R )\ o Jv RS

anisole, TFA, 50°C
DCM

In Schemes I, II, IIL, V, VI, VIl and VII R!', RZ, R3', R¥, RS, R6' and R7 are R1, R2,
R3, R4, R5, R6 and R7, respectively, as defined herein, or are protected forms thereof, or

intermediate groups thereto.



accordance with the factors distinctive to the subject

to be treated, such as age, weight, general state of
wheabosizihd ot her characteristics which can i nP¢T/ES964/023814

the efficacy of the nedicinal product.The conpounds

according to the invention nmay be adm ni stered as

frequently as necessary igsorder to obtain the desired

therapeuti c effect. Sone patients may respond rapidly

r ﬁﬂﬁﬂi
‘%%%E@Eagu%es a 2q3§fﬂ@9@L 4ﬁf e%ts %%(ﬁgPe
present Hﬁeﬂtﬁﬁﬁﬁé@f@paﬁeﬁ abah{cewﬂ @rRrheee 1V reat ments at the rate
of 1 to 4 doses per day, .in accordance with the
physi ol ogi cal requiremedehemelVeach particul ar patient.
Generally, the active product may be adninist ered

orally 1 tp 4 times per day. OF course, for d&%ae
patients, oF‘y(V\/l [l be, neoessar(g to prescrib nor e
t han one two d per dg§ "Tonpounds TBAF

I nventi y be pared —ley—t—he—a-ppl i.catten

adapt at of, known hﬁtj\hodé""mwwa\?h c \lls\m@ﬁ%mt hoels
usedeT%re@’of?ére or described in the Iite¥ature. In the
reacti ons described hereinafter it may lbe° RETessary to
protect reactive functional groups, for exanple

hydr oxy, am no, imno, thio or carboxy groups, where

these are desired in the final prod ﬁ(ﬁ)o avoid their Y
nted participation in tHeread?ons" ‘eemventi on N
ecting groups may be ufep i n accessk@ance wth Ye

tandar d pralttce, for ex@m

\NP.OG.O Wits Tn "Protecgd S |—ﬂ—a~gan'rc R ftry”

)\John Wl ey and)Stns, LY °It Wi | |, R RpBEC e t hat

° 8q1fpounds of (ntda)e present}q agenti on maycontain "
asynmetric centers. The8e dsymetric centers may
|ndependent(ry be in either the R or S configuration.
It will be appar ent to those skilled in the art that

SR RIS D P TR RO b
heterocpil €ARYILH lhﬂist@msl ad:lydrdgeh ol @safurkiéd/nittogdn withinehe Emiabcycloalkyl

I soners and ster e0| soners and m xtures thereof,
ring, oriYicdnddY hareribamd ¥, respectively, or protected derivatives thereof or

intermediate groups thereto.

The 2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula
(Ia), in which one of R1, R2, R3 and R4 is an optionally substituted alkyl group of formula

Ra—(IJH- [where R@ is alkyl, cycloalkyl, optionally substituted aryl or heteroaryl] and the others
OH

are hydrogen, are generally prepared as shown in Scheme V.



m xtures, of conmpounds of Formula | hereinabove. Such

i soners can be separated fromtheir m xtures, by the
wa@ppbizars on or adaptati on of known met hods, fRECT/US2004/023814

exanpl e chromat ographi ¢ techni ques and

recrystallisation techniques, or they are separately

prepared fromthe approprisgte isoners of their

internedi ates. Additionally, in situations where

tautoners of the conpounds of Fornula | are possible,

the present invention is intended to include al

tautoneric forns of the conpounds. According to a

further feature of the invention, acid addition salts

of the conmpounds of this invention may be prepared by

reaction of the free ba§£ 'éQ»the appropriate acid,

by theapplication or adap@%%run of known net hods. For

exanpl e, the id addition salts of the conpoun

this inventi may be prepared either by dissg

t he wat er or an aqueous akgoho

t abl e, sol verttS=eERYEi ni ny @ Xprsy opri at e
aci d Nisdiamrﬁé/the sal®cthy evap8r at? nd\ y/\t/
sol uti ony by reacting the free base ang>§§%g n an
organi c so nt, such as tetrahydrofuran, i i ch

case the salt separates directly or can bé¢ obtained by
concentration of the solution. Conpounds @f“¥t-fFL™

s of

salts by the appl
met hods. For exa
i nvent FQn

—wi th an alkali, e.g. agueous sodi um
bi car bonate s8l uti on or aqueous anmmoni a s@lgyipn.
According to a further feature of the invention, base
addition salts of the conmpounds of this invention may
be prepared by reaction of the free acid with the

appropriate base, by tﬁ; applicatio O adapt ati on of
I€ HEOT-Clé X arf @.

Examplep 6Ok Tt esd e ads ieicon salts of
t he compounds of tbﬁs I F¥eEnt iogn may B prgpared ei t her
by dissolving the free acid in water orcm@gqueous
al cohol solution or other suitable splyents cont ai ni ng
the appropriate base and Zi;>

The 2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula
(Ia), in which one of R1, R2, R3 and R4 is an optionally substituted alkyl group of formula

Rb
I

R”—% [where R2 and Rb are optionally substituted alkyl, optionally substituted cycloalkyl,
OH

optionally substituted aryl or optionally substituted heteroaryl] and the others are hydrogen, are

generally prepared as shown in Scheme VI.



isolating the salt by evaporating the solution, or by
reacting the free acid and base in an organic sol vent,

WO poodfozaahns case the salt separates directly or PENUR®04/023814
obt ai ned by concentration of the solution. Conmpounds
of this invention can be regenerated fromtheir base
addition salts by the applg,cation or adaptation of
known net hods. For exanple, parent conpounds of the
i nvention can be regenerated fromtheir base addition
salts by treatnent wth an acid, e.g. hydrochloric
aci d. Conpounds of the present invention may be
conveniently prepared, or fornmed during the process of
the invention, as solvates (e.g. hydrates). Hydrates
of conpounds of the present invention may be
conveniently prepared by recrystallisation from
wat er. The starting mat eStldnse ¥Nd i nt er medi at es whi ch
are not commercially avai | abl e may be prepared by the
application ®r adaptation of known nethods, forg®

dg as described in the Exanples

cal eqtﬂey@mﬁamman Jhe popes ®n is

FUr N |4 d-but not linmted Wi ng

; @ 0
I I lustratdve nples. dhe R jr
2-(IFL@hg;ho[ , 2-c] pyrazol - 3-yl IFLben2|nb%‘ f
the preseént invention are generally prepare as shomn
in Schene |I. Scheme | i) nBUWTHF/ -78C RN J ) Br >\
. N

R*MgBr, THF, -78°C.

KOH/H,O/THF, 60°C

R CH, CH,CH, CH,CH, (CH,),CH
s b |
Examples of R*—¢- include cn CHZ—C— » CH CHZ-—C— > (CH,),CH—C— » (CH,),CH—C— »
OH o On
CHcmcmcm) CH,CH, CH, CH,CH,
i L O O OB O F
CH,CH, CH,CH,
& Tand ¢ N +_ i
(IJH —N  OH
S

The 2-(1H-thieno[3,2-¢]pyrazol-3-yl)-1H-indoles of the present invention of formula (Ia), in
Rl_a

which one of R1, R2, R3 and R4isan optionally substituted alkyl group of formula R“——(IJ-
OH

[where R2 is optionally substituted alkyl, optionally substituted cycloalkyl, optionally



1:1 EtOH : con HCL 100=C NH The
3- (I H benzi m dazol - 2-yl)
wo bboposizo[ 4, 5]t hi eno[ 3, 2-c] pyrazol es of the pPEFES1004/023814
invention are generally prepared as shown in
Schene. Schene i) nBuLi/THF/ -7S C Br As shownin
Schenel The 3
I

8-
2- (I Hthieno[ 3, 2-c]pyrazol -3-yl)-IHindol es of the

s30Ty 0B SRR YRREPRES gt
generallydbirepapodassshomh én Sdhdme I OH V ani sol e, TFA 50 C DCM | n
Schenes I, , PI, VMV, Vand V1 RR R3, R4, R5' R6
" and R7 ' are Rl, R2 R3 respectively, as defined
herein, or are protected fornms thereof, or
i nternmedi ate groups thereto.In particular, the
am noal koxy-2- (1 Ht hi eno[ 3, 2-c] pyrazol -3-yl) -1 Hindol e

s of the
Scheme VII

R®MgBr, THF, 0°C.

| S
i Y =
Examples of Ra—c]:- in scheme VII include |>_?— . Q?— and @—c— ]

|
OH OH OH N  OH

The 2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula

(I2) in which one of R, R2 R3 and R4 is hydrogen and the other is optionally substituted acyl,
optionally substituted aroyl or optionally substituted heteroaroyl and the others are hydrogen,

are generally prepared as shown in Scheme VIII.

Scheme VI



present invention are prepared as shown in Schene |V.
Schene IV Pdd (DPPF) Cs CO TBAF N - . 1, 4-di oxane

WO @b@261THF OH i) HN(Y )(Y?) / Y7 /| IM" PS DPEHUS2004/023814
Acetonitrile Y8 Ar/ Cs COii) (purification) 2.
ani sol e, TFA, 50C (p=1-4) DCM (neat as solvent) In
Schenme V 3)( optionally susstituted
het er ocycl oal kyl - H, where heterocycl oal kyl -H i ndi cat es
a hydrogen og a saturated nitrogen within the
heterocycl gal kyl ring, or and are and Y, respecfively,

Q5 protect ¢d)defivatives thereof, or internedsa R
. & to. Dess-Martin Periodinane 0, =

R N NN 0 . _
~0 T % CH,Cl, R I}\ N N\n/oﬁ/
0

The 2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula (Ia),
in which one of R1, R2, R3 and R4 is (Y1)(Y2)NC(=0)- and the others are hydrogen, are

generally prepared as shown in Scheme IX.

Scheme IX

CH,O
CHBO}—@ (i) LDA, THF, -78°C 3 )_@_Sn(cmk
(o} ° \

N
(ii) (CHy),SnCl
O)'\oc(cxrls)3 . o% OC(CH,),

I

s
R \ I \/N
@) Pd(PPhy, cur | T N
R®
R

dioxane, 90°C

5 (i) KOH/THF/H,0
60°C




The 2- (I Hthieno[ 3, 2-c] pyrazol -3-yl)-1Hindoles of the

present invention of formula (la), in which one of
wWoR2®5/08135 and R 4is an optionally substituted BCRYE2004/023814

groupof fornmula -CH [whereR is alkyl, cycloal kyl,

optionally substituted arylor heteroaryl] and the

others OH are hydrogen, ayg.generally prepared as

shown in Schene V.ScheneV HOCH - Dess-Miitin

Periodi nane CH O KOH HO THF, 60 C NHoExaan e of R

Emmpl%%ﬁ@%ﬁﬁ?{‘%ﬁ%fpyra%‘gg &% ‘rnfj'o(f s of: the

present invention of forrrul a (Ia) i n which one of and

S an (ypt_\onlly LSt i Ikylsgroup of fibrnula R
o CH-El*Wher opt i oma+ Y CH;:IIPEBTH dyl
[\ ti on substl 2 ed oal kyI optionally

0 substituted aryl or opti onal 'y substituted heter oaryl ]

and the thers are hydr oare general ly prepgred as

The 2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula
(Ta), in which one of R1 R2 R3 and R# is methyl substituted by Y7YSN- (where Y7 and Y8
are independently hydrogen, alkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl) and the others

are hydrogen, are generally prepared as shown in Scheme X.

Scheme X

(i) Y7YSNH/MP-cyanoborohydride/
acetic acid, DMF

- OC(C]
bl ) (ii) CF,CO,H, CH,Cl,

OC(CH,),

Examples of methyl substituted by Y7Y8N- in scheme X include

—N— -9 —N— -2 —N— . d

ar==

N CH,

Compounds of the invention may also be prepared by interconversion of other

compounds of the invention.

Thus, for example, compounds of formula (I) containing a carboxy group may be
prepared by hydrolysis of the corresponding esters. The hydrolysis may conveniently be
carried out by alkaline hydrolysis using a base, such as an alkali metal hydroxide, e.g. lithium



o0 Q@ o- RMBr, THF, -78C O—V O THF, 60 C NH NV
y0. R RHCHCHCHC CH (CH)XH Exanpl es of R -

w0 pwbiela7CH CH C , CHCH C , (CH CH C (EByUs2004/023814
COH1 OHn O OHCHCHCHCH) CHCHCHCHC CHCH) :
- > - HOHOH/ OHOHCHCHCHH .CH c- and OH CH The

2- (I K-t hieno[ 3, 2-c] pyrazalg13-yl ) -1 Hindol es of the
present invention of formula (la) in which one of and

hydroxihé, 23n AL RR dhrborRe! d.& YoblsRnPlatithaty i BE FHséhdEofan
aqueous/organic solvent mixture, using organic solvents such as dioxan, tetrahydrofuran or
methanol, at a temperature from about ambient to about reflux. The hydrolysis of the esters
may also be carried out by acid hydrolysis using an inorganic acid, such as hydrochloric acid, in
the presence of an aqueous/inert organic solvent mixture, using organic solvents such as dioxan

or tetrahydrofuran, at a temperature from about 50°C to about 80°C.

As another example compounds of formula (I) containing a carboxy group may be
prepared by acid catalysed removal of the tert-butyl group of the corresponding tert-butyl esters
using standard reaction conditions, for example reaction with trifluoroacetic acid ata

temperature at about room temperature.

As another example compounds of formula (I) containing a carboxy group may be
prepared by hydrogenation of the corresponding benzyl esters. The reaction may be carried out
in the presence of ammonium formate and a suitable metal catalyst, e.g. palladium, supported
on an inert carrier such as carbon, preferably in a solvent such as methanol or ethanol and at a
temperature at about reflux temperature. The reaction may alternatively be carried out in the
presence of a suitable metal catalyst, e.g. platinum or palladium optionally supported on an

inert carrier such as carbon, preferably in a solvent such as methanol or ethanol.

As another example of the interconversion process, compounds of formula (I)
containing a Y1'Y2N-C(=0)- group may be prepared by coupling compounds of formula (I)
containing a carboxy group, with an amine of formula YLY2NH, to give an amide bond using
standard peptide coupling procedures. Examples include (i) coupling in the presence of
O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate and triethylamine
(or diisopropylethylamine) in tetrahydrofuran (or dimethylformamide) at room temperature, (ii)
coupling in the presence of a carbodiimide, for example dicyclohexylcarbodiimide in the
presence of triethylamine, (iii) treatment with 1-hydroxybenzotriazole and a carbodiimide, such
as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, in an inert solvent such as
dimethylformamide and at a temperature at about room temperature. Thus, for example,
3-(5-hydroxymethyl-1H-indol-2-y1)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid (Example 37)
may be reacted with 1-(4-fluorophenyl)piperazine in the presence of 1-ethyl-3-(3-



OH [where Ris optionally substituted al kyl,
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generally prepared as shown in Schenme V Schene V R
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methangpe (ExaEIDl§3Bubst i t ut ed het eroaroyl and the others are

hydrogen, are generally prepared as shown i SgcheneV
P. Schenme V PDesSyMartin Periodi nane OFF\@—@/O

Example 37

Unless otherwise indicated, the following conditions apply to the procedures used in the

Examples provided herein.

Chiral separations are performed using a ChiralPak AD 20 pM column (250 x
20mmID) using isocratic elution conditions with 80:20:0.1 mixture of
heptane/ethanol/diethylamine, total run time 30 minutes with a flow rate of 1.0 mL/minute and

detection at 254nM.

Chiral resolution and fraction analyses are performed using a ChiralPak AD 10 pM
column (250 x 4.6mmID) using isocratic elution conditions with 70:30:0.2 mixture of
heptane/ethanol/diethylamine, total run time 30 minutes with a flow rate of 1.0 mL/minute and

detection at 254nM.

LC/MS analyses are performed using the following method: Agilent 1100 Series HPLC
with a YMC CombiScreen Pro C18 5.5 pm 4.6 mm by 33 mm reverse phase column using
gradient elution with a mixture of (A) acetonitrile/0.1% trifluoroacetic acid and (B) water/0.1%
trifluoroacetic acid (5%A:95%B to 95%A:5%B over 5.1 minutes) with a 1.2 mL/minute flow
rate; Agilent 1100 Series wellplate autosampler with 2 pL injection; Agilent 1100 Series diode
array detector with 215, 254 and 320 nM wavelength detection; Hewlett Packard 1100 Series

mass spectrometer with electrospray and positive ionisation.

14 nuclear magnetic resonance spectra (NMR) are recorded on a 300 MHz Varian
Mercury spectrometer. In the nuclear magnetic resonance spectra (NMR) the chemical shifts
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generally prepared as shown in Scheme | X. Schene C

Sn(CH) OC(CH) (i) Pd(PPh ),, Cul dioxane, 90C ( ) H
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Melting point determinations are performed on a Biichi 535 melting point apparatus and

reported in degree Celsius.

Rfdeterminations are performed utilizing pre-coated thin layer chromatography plates

with silica gel 60 Fass.

Example 1
2-(1H-Thieno[3.2-clpyrazol-3-yl)-1H-benzimidazole

Example 1A

Oxalyl chloride (0.601 mL, 6.99 mmol, 1.2 eq) is added to a mixture of 3-
bromothiophene-2-carboxylic acid (1.20 g, 5.80 mmol), N,N-dimethylformamide (several
drops, catalytic amount), and anhydrous dichloromethane (25 mL) at ambient temperature
under nitrogen over 20 minutes. The reaction is stirred for 17 hours, purged with nitrogen, and
concentrated under reduced pressure to afford a tan solid. The crude 3-bromothiophene-2-
carbonyl chloride is dissolved in dichloromethane (25 mL) and added dropwise, over 10
minutes, to a 0°C solution of N,O-dimethylhydroxylamine hydrochloride (843 mg, 8.64 mmol),
diisopropylethylamine (2.50 mL, 14.3 mmol), and dichloromethane (25 mL). The reaction is
allowed to gradually warm to ambient temperature overnight. The reaction is washed with
water, dried over magnesium sulfate, and concentrated under reduced pressure. The crude
product is purified by chromatography on silica, eluting with 1:1 ethyl acetate/heptane, to give

3-bromo-thiophene-2-carboxylic acid methoxy-methyl-amide, as a white solid: TLC Rf0.33
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Schene X. Schenme X (i) Y Y NH MP-cyanobor ohydri de/
wa@ewsioze1zti d, DMF (ii) CF COH CH d NH ExanpPesusfoo4/023814

met hyl substituted by Y Y N in schenme X include o-

>(CH)- NN CH- CH NCH ( V-CHN CHH N CH Conpounds

of the invention may al sa4e prepared by

i nt erconversion of other conpounds of the invention.

i, 140500 BT CRIBSAEA B L G831 Ry
(oGS0 SRR P S M I BATARERs24

3H). such as an al kali netal hydroxide, e.g.

['ithiumhydroxide, or an alkali netal carbonate, e.g.
pot assi um carbonate, in the presence of an

aqueous/ organi ¢ solvent m xture, using organic
Eéﬂﬂﬁﬁgﬁhents such as di oxan, tetrahydrofuran or nethanol,

at a tenperature from abo anpi ent to about reflux.
The hydrolysis of the es py al so be carried out
by aci d hydrol ysi s usi ng~agsihgrgani c aci d, such as

hydrochloric acid, in the pre;?nce of an aqueous/inert
organi c solvent m xture, usi organi c sol vents such

as di oxan or tetrahydrg n, at a tenperature from

about 50 C to about 80 anot her exanpl e conpounds

of forrmula (I) containing”a carboxy group nmay be

prepared by acid catal ysed renoval of the tert-butyl

group of the corresponding tert-butyl esters

A mixture of benzimidazole (10.0 g, 84.6 mmol), benzyl chloromethylether (5.9 mL, 42

mmol), and acetonitrile is heated at reflux for 6 hours. The solvent is removed under reduced
pressure, the resulting slurry taken up in dichloromethane, and washed with water. The organic
layer is dried over magnesium sulfate and concentrated under reduced pressure. The crude
material is chromatographed on silica, eluting with 9:1 ethyl acetate/ dichloromethane, to give
an orange solid. The product is chromatographed a second time on silica, eluting with 8:2 ethyl
acetate/ dichloromethane, to give an orange solid. Trituration of the solid with ether gives

1-benzyloxymethyl-1H-benzimidazole as a beige solid.

Example 1C
N 0
(L %gj
N =
) NG
ol

To a stirred solution of 1-benzyloxymethyl-1H-benzimidazole (648 mg, 2.72 mmol,
Example 1B) in tetrahydrofuran (15 mL) at —78°C under nitrogen is added n-butyllithium (1.30
mL of a 2.5 M solution in hexanes, 3.25 mmol) over 5 minutes and the resulting yellow

solution is stirred at —78°C. After 25 minutes, a solution of 3-bromo-thiophene-2-carboxylic
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3.84 mime-$Ca)°I Hdﬂhmwﬁ%éas@)aﬁ tmll&r(drﬂeH (%% Hz), 7.90-7.82 (m, 2H),
diiso o erth Ianine% in tetrahydrofuran (or
7.55-7.80 frad R () 2ER: 7250 A @hpaDab b & 2Di4 5% 6udi ng
in the presence of a carbodiimde, for exanple
di cycl ohexyl carbodiim de in the presence of
Exampl II®t hyl ami ne, (iii) treatment with
1- hydroxybenzotri azol e and a carbodiim de, such as
| - (3-dm enyl ammopr opyl ) - 3-enyl carbodii m de,in an inert
sol vent such as di nethyl formam de and at a tenperature
at about roomtenperature. Thus, for exanple,
3- (5-hydroxynet hyl -1 Hi ndol - 2- | Ht hi eno[ 3, 2-c] pyra
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A mixture of (1-benzyloxymethyl-1H-benzimidazol-2-yl)-(3-bromothiophen-2-

yDmethanone (500 mg, 1.06 mmol, Example 1C), benzophenone hydrazone (276 mg, 1.41
mmol), palladium(Il) acetate (13.4 mg, 0.06 mmol), 1,1°-Bis(diphenylphosphino)-ferrocene
(57.5 mg, 0.104 mmol), cesium carbonate (570 mg, 1.75 mmol), and toluene (10 mL) under
nitrogen is stirred at 90°C for 15 hours. The dark reaction is cooled to ambient temperature,
diluted with ethyl acetate, filtered, and the insolubles washed with ethyl acetate. The combined
filtrate and washings were washed with water and brine successively, dried over magnesium
sulfate, and then concentrated under reduced pressure to afford a yellow oil. The crude material

is chromatographed on silica, eluting with 80% dichloromethane/heptane, to give



nmet hanone (Exanple 38). Exanple 37 Exanple 38 Unl ess
ot herwi se indicated, the follow ng conditions apply to
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Chiral separations are perfornmed using a Chiral Pak AD
20 mcolum (250 x 20mm D) using isocratic elution
conditions with 80:20:0. 1L /g xture of
hept ane/ et hanol / di et hyl am ne, total run tine mnutes
3- (N Bty @yl B H A5 R)-thiBp KBl TV AU Be 1190b&oimidazol-2-
n Ira ySes are
yh-methaidnomase gellaw-ogange Ghivdedt PAK FD. 3Mstladali8dvo (250 x
4.6mm D) using isocratic elution conditions with
dichlord@e@@adhéptaieXIur/BIS f(mem@na,/m]fﬁ hangy hiivessHyIEENMTR [(CD3)2S0),
total run tinme mnutes wwith a flowrate of .0
300 MME} Bi1Misues A, 8108 €&t 3. 5H ) F44M. 13 @D 1)) 8lopge, 21 .46 (s,
performed using the followi ng nmethod: Agilent 100
2H). Series HPLC with a YMC Conbi Screen Pro O 8 5.5 m4.6
nm by 33 nm reverse phase col um using gradi ent
elution with a mxture of (A) acetonitrile/0.1%
trifluoroacetic acid and (B) wgter/0.1%
trifiuoroacetic acid (%A 95%8/10/95%A: 5%B over 5.1
mnutes) with a 1.2 n w rate; Agilent 100
Series wellplate aut@; tNHE2 nL i njection;
Agil ent 100 Series diode dfray detector with 215, 254
and 320 nM wavel ength detection; Hew ett Packard 100
Series mass spectroneter with el ectrospray and
ROt fI[ UINSBEA Hﬂéﬂeﬂ@ﬁriﬂﬁ%&ﬁb hdn€B-91)d0¢Rnzyloxymethyl-
spectra &lﬁ/g\] are ?grgorded on a 300 E/Hz Vgpf(an nl\/zeyrcggn 4

1H-bengpimaitl ﬂé}%neﬂmnomﬁﬁﬁﬁ@ e ld s a;atgn@k Esample d PAresacentrate
SN . . ° . .
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is allovedGo Ob1 18 \Wribekn$ teiipetdted iR Aed With W €40 m@g,ob@u agtied With 5%

triplet; = multiplet; g quartet; dd = doubl et of )
aqueous potassium carbonate. The mixture is extracted with ethyl acetate and the combined

extracts washed with water and brine successively. The organic layer is dried over potassium
carbonate and concentrated under reduced pressure to give a brown solid. The solid is
chromatographed on silica. Step gradient elution with 70% ethyl acetate/heptane, 80% ethyl
acetate/heptane, and 90% ethyl acetate/heptane provided an orange solid. Trituration with ethyl

acetate/heptane gave 2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-benzoimidazole as a beige powder:

TLC Rf0.28 (silica, 75% ethyl acetate/heptane); LC/MS: (M+H 241.0, RT = 2.15 minutes); 1y
NMR [(CD3)2S0), 300 MHz]: 6 13.56 (s, 1H), 12.94 (2, 1h), 7.78 (d, 1H, 5.3 Hz), 7.69 (d, 1H,
7.3 Hz), 7.48 (d, 1H, 7.0 Hz), 7.22-7.15 (m, 3H).

Example 2
6-Methoxy-2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-benzoimidazole

Example 2A
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1-benzyloxymethyl-6-methoxy-1H-benzoimidazole as a waxy solid: TLC Rf0.23 major (silica,

ethyl acetate); LC/MS: (M+H 269.1, RT = 2.49 minutes) and 3.83 g (34%) of
1-benzyloxymethyl-5-methoxy-1H-benzoimidazole as an oil: TLC Ry 0.15 major (silica, ethyl
acetate); LC/MS: (M+H 269.1 R = 2.34 minutes).

Example 2B

Br

To a stirred solution of 1-benzyloxymethyl-6-methoxy-1H-benzoimidazole (1.00g, 3.72
mmol, Example 2A) in anhydrous tetrahydrofuran (15 mL) at ~78°C under nitrogen is added
n-butyllithium (1.80 mL of a 2.5 M solution in hexanes, 4.5 mmol) over 8 minutes and the

resulting yellow solution is stirred a —78°C. After 25 minutes, a solution of 3-bromo-thiophene-
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A mixture of 1-Benzyloxymethyl-6-methoxy-1H-benzoimidazol-2-yl)~(3-bromo-
thiophen-2-yl)-methanone (680 mg, 1.49 mmol, Example 2B), benzophenone hydrazone (408
mg, 2.08 mmol), palladium(Il) acetate (17.0 mg, 0.05 mmol), 1,1°-bis(diphenylphosphino)-
ferrocene (82.0 mg, 0.148 mmol), cesium carbonate (775 mg, 2.38 mmol), and toluene (15 mL)
under nitrogen is stirred at 90°C for 20 hours. The dark reaction is cooled to ambient
temperature, diluted with ethyl acetate (25 mL), filtered, and the insolubles washed with ethyl
acetate (25 mL). The filtrate is washed with water and brine successively, dried over

magnesium sulfate, and concentrated under reduced pressure, to afford a black viscous



3.84 minutes); HNMR [(CD ) SO, 300 MHz]: d 8.18 (d,
IH 5.2 Hz), 7.90-7.82 (m 2H), 7.55-7.50 (m IH),

wQ@ 200502138 (m 2H), 7.25-7.17 (m 5H), 6.13 (sSPCRH}2004/023814
4.58 (s, 2H). Exanple D A m xture of
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hen-2- yl ) et hanone (500 ngg.1.06 nmmol, Exanple 1C),
benzophenone hydrazone (276 ng, 1.41 mol),
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6-methosyr HH-bemgoimidagol, gthanonc apg batlered sy dAC RfO 27 (sﬂlca,

) il u h e acetate, filtered, and
dl"mof &m é‘%gé%m %’%Wm'étﬁ%t ate. The conbi ned
f||trate and washi ngs were washed with water and brine
successi vely, dried over magnesi um sul fate, and then
concentrated under reduced pressure to afford a yell ow
oil. The crude material is chronmatographed on silica,
eluting with 80% di chl oronet hane/ heptane, to give[3
-(N -benzhydrylidene-hvdrazi no)-thji ophen-2-yl 1- (1
- benzyl oxynet hyl - H- benzoi mi dazol -2-\yD- met hanone as a
yel | ow orange powder: T, {lica, 80%
di chl or onet hane/ hept an;@d A\ 543.1, = 4.68
mnutes); H NWVR [(CD9 , HO0O NHz]: d 11.64 (s, IH),
8.08 (d, IH 5.5 Hz), 7.84-7.13 (m 20 H), 6.00 (s,
2H) 4.46 (s, 2H). A m xture of

[ﬁﬁﬁ%‘g%fﬁhﬁg %f‘éﬁg%ﬂbeﬁ %éldr sz %%g—r?@ﬂi({@%yy ymethyl 6-

t r
metho 3y R R i AR el Q@ﬁﬁé » SR
concettfledhydidedoriclavid (4em1‘up iand ethanall (Il@m{d i heatalodt 76%C with stirring for
anbi ent tenperat diluted with water

mi), .and
260 mggigs 1 ﬁremaw 5 aaa%&%o B %%@F@ﬁ?@a?rsmtdéme%lwe%nwam (40
mL), ﬂdﬁr{g e_g(% 5 Joﬁg gﬁfg%&nﬁ E%%Bnﬁg TRl gn)gcﬁ% nlge Bftracted with ethyl

| ne X r aC wat er an .
acetats Mo s Sbindined eﬂﬂﬁ:t@wgﬁﬁ:d avithayster amsl biine@dcoeygdvely. The organic layer

ot assi u m
is dneg over potassium carbonate and concentrated under reduced pressure to give a brown

solid. The solid is chromatographed on silica. Step gradient elution with 70% ethyl
acetate/heptane, 80% ethyl acetate/heptane, and 90% ethyl acetate/heptane provided an orange
solid. Trituration with ethyl acetate/heptane gave 6-methoxy-2-(1H-thieno[3.2-c]pyrazol-3-yl)-

1H-benzoimidazole as a beige powder: TLC Rr0.28 (silica, 75% ethyl acetate/heptane);

LC/MS: M+H 241.0, RT = 2.15 minutes; 1H NMR [(CD3)7S0), 300 MHz]: two species

observed (ca. 60:40), presumed to be slowly exchanging imidazole tautomers, with chemical
shifts of resolved resonances reported as major (minor); & 13.48 (13.51) brs (1H; NH of
benzimidazole), 12.79 brs (1H; NH of pyrazole), 7.77 d (1H, J=5 Hz; H-a of thiophene), 7.57
(7.35) d (1H, J=8.5 Hz; H-7 of benzimidazole), 7.20 d (1H, J=5 Hz; H-B of thiophene), 6.96
(7.25) d (1H, J=2 Hz; H-4 of benzimidazole), 6.82 m (1H; H-6 of benzimidazole), 3.80 (3.32) s
(3H; methoxy). Chemical shifts are referenced to internal dimethyl sulfoxide-Ds (8 2.50).



carbonate and concentrated under reduced pressure to
give a brown solid. The solid is chronmatographed on

W@ RI0s026178t ep gradient elution with 70% et hyl PCT/US2004/023814
acet at e/ hept ane, 80% et hyl acet at e/ heptane, and 90%
et hyl acet at e/ heptane provi ded an orange solid.
Trituration with ethyl acetgte/ heptane gave 2-d
Hthieno [ ,2-c]pyrazol -3-yl)- H benzoim dazole as a
bei ge powder: TLC Ry0.28p(siliga, 75% ethyl
acet at e/ heptane); LC ME: i 41.0, R = 2.15
mnutes); HNWVR [(CD ) SO, 300 MHz]: d 13.56 (s, IH),

12.94 (2, 1h), 7.78 ﬁd, IH 5.3 Hz), 7.69 (d, IH 7.3
ﬂﬂhﬂ}g&ﬂﬁ&@g@pﬂa@w ~IiHrbenzo| 5lthienaf3 2rglpwagole Ex anpl e

2

6- Met hoxy-2-ri Ht hi eno[ 3. 2-c] pyrazol - 3-yl VI H benzoi m d

azol e Exanpl e 2ATo a anbi ent sol utj of

5- met hoxybenzoi m dazole (6.18 g, 4

di met hyl fo nam de (60 nL) under |ni

sodi um hydride (1.84 ¢ ofy6Q% 0

mol) in two portiQn 2 gfii on stirred at

anmbi ent tenperature® Affer 2.5 hour, a solution of

benzyl chl oronmethylether (7.83 g, 50 mml) in

di met hyl formam de (40 nL) is added dropw se over

' eretr igLe mEHR :

¢ DA CERp R ¢ CSEREH SR 60 ML O3 IR FL pregorcd wing
procedudsQitASh ol Br Eidmnﬁl@@, ﬁigsﬁﬁg%g B bR B SopheAd-carboxylic

ethyl acetate (150 ). The conbi ned extracts "are
acid metielvganethylianvide er and brine successively, dried over

magnesi um sul fate, and conceptrated under reduced

pressure to give a ye W ol . \The oil is

chr omat ogr aphed on si ;.\-tes\gyédient elution with

et hyl acetate, 5% net hanotsettlyl acetate, and 10%

met hanol / et hyl acetate provided 3.02 g (27% of

1- benzyl oxynet hyl - 6- net hoxy- H benzoi nj .dazole as a
for 3-%&&9—@18@@%6-%@6%%8{0291%? ?XY(@P%Y@%@ lﬂ@ile coupling dgp of
Emﬂmﬁggﬁs: (MrH 269.1, R 2.49 minutes) and 3.83 g (34% of

-benzyl oxynmenyl - 5- net hoxy- | H benzoi rni dazol e as an

oil: TLC 0.15 major (silica, ethyl

]

ogen i s added
di spersion, 46.0

Example 4

1H-thieno[3.2-c azo0l-3-y1)-1H-benzimidazole

TN
N S
A\
J@[N \N/NH
N\/\/O H

This compound (LC/MS: M+H 382.1, RT = 2.02 minutes)) is prepared using

procedures similar to those of Example 2, substituting 6-(3-piperidin-1-ylpropoxy)-1H-

benzimidazole



acetate); LM (MrH 269.1 R = 2. 34 m nutes). Exanple
2B To a stirred solution of

wo 20802617 oxy et hyl - 6- net hoxy- | H benzoi m dazol eP¢/USI0g4/023814
3.72 mmol , Exanpl e 2A) in anhydrous tetrahydrofuran
(15 mL) at 78 C under nitrogen is added n-butyllithium
(1.80 nmL of a 2.5 Msolutign in hexanes, 4.5 mmmol)
over 8 mnutes and the resulting yellow solution is

stirred a - 78 C. After 25 m nutes, a sol ution of

3- br ono- thlophen rboxylic 0

met hoxy- et hyl - de 1.03 /‘:[\]%Iﬂ) in

t et rahydr of ur an ( deed ovBr 20 minutes, to

the reaction at 8 C. The reaction is allowed to

gradually warmto anbi ent tenperature overnight. The
for 5_m@§@§§b&ﬁmgaﬁ9@{nqgi(ah@@2AO% aqueous ammoni um chl ori de

(75 and the m xture extracted twice with ethyl

acet ate (50 mL). The organic layer is washed with

wat er and brine successie%xe__ m ‘gri ed over magnesi um

sul fate, and concentrat reduced pressure to a

yellow oil. The crude material is chromatographed on

silica, eluting with 30%eth I acetate/heptane
5-(3-Piperidionlesd-pngpoxg e « py1aEQl -indale gi ve a waxy

solid. Trituration wt h 25% et hyl acet at e/ hept ane

af forded 546 g (32% of -benzyl oxynethyl -6-net hoxy-
Step 1. HE @kpi dazol -2-yiy (3

rono-thi ophen-2-yl)-nethanone as a powder: TLC
RyO 43 (silica, 40% ethyl acetate/heptane); LC Ms:
(MtH 457, R = 3.85 mnutes); HHNMR [(CD ) SO, 300

MHz]: d 8.14 (d, 5.2 Hz, 7.76 (d, 9.0 Hz, IH),
7.36 (d, 5.0 Hz, IH), 7.89-//.%0 (m 6H), 7.04 (dd,
2.5, 9.0 Hz, IH), 6.13 (s, , 4.59 (s, 2H), 3.87 (s,

3H). Exanple 2C A m xture of ¥
| - Benzyl oxynmenyl - 6- net hoxy- | H benzoi m dazol - 2-yl)-(3-b
r onot hi ophen- 2-yl)-net hanone (680 ng, .49 mol,

EBoaimthaiQ’hB)f 1 Isthicnofh2weipyeazoledil 62 mga 124068naly an@ icdine (490 mg,
1.94 mmmTB m@pﬁ%%y@%éﬁ% ém@fﬁi d potas 1umohy%?oxqgetz){2)20 mg, 3.87
mmol). The mixture is stirred at room temperature for 30 minutes. A solution of sodium
bisulfite (200 mg) in water (2 mL) is then added. It is extracted twice with diethyl ether. The
combined organic layers are dried over magnesium sulfate and concentrated. The residue is
chromatographed (n-heptane-ethyl acetate, 90:100) to afford 195 mg (60 %) of 3-iodo-1H-
thieno[3.2-c]pyrazole as a beige powder. LC/MS: R=2.50 minutes, 250.90 m/e (M+1).

Step 2. Example 5B

To a suspension of 3-iodo-1H-thieno[3,2-c]pyrazole (195 mg, 0.78 mmol, Example 5A)
in dichloromethane (5 mL) is added triethylamine (110 mL, 0.86 mmol) followed by di-tert-



ferrocene (82.0 ng, 0.148 mml ), cesium carbonate (775
ng, 2.38 mmol ), and toluene (15 nl) under nitrogen is
wariosoad7at 90C for20 hours. The dark reacti onP@BUS2004/023814

cool ed to anbient tenperature, diluted with ethyl

acetate (25 nL), filtered, and the insol ubl es washed

wth ethyl acetate (25 nlL)spThe filtrate is washed

with water and brine successively, dried over

tQ, C r

busyl-JIREOGRA 05 B, B A0 SRR AL IRl BlndBAInc BOUER0.16 mamoD. The
resultimpéohitical isistrredhatatamagnpgrhiact fon 38 nlinwtes. Itek tidnmjlutedtvith
) di chl oronet hane, to give 605 g (70% of ~ . . .
dichlorpmetime gadh sashadywithieaist hep Pepe Télem%lﬁyer is dried over magnesium

i dazel 22wl o)
sulfae fp AR Ble s KR ARAEAR Bl e ey bR Re oty
acetatdR9@:162s Bluaii) @sprodudd 200ung (81f %) of 3-iodo-thieno[3.2-c|pyrazole-1-
carbozﬁb[ 39 (@Nimbe nWZ hi gmr ) Ials g?fgl?owh )ég‘%gg; E(Q,‘)ll\/[ts h Illf(lj*p=h3e.25 1211ir>1/1|1t]es, 97282 m/e
t hoxy-1| H benzoi m dazol - 2-yl ) - net hanone (300 nyg,

(NTHQgSSSS nmol , Exanpl e 2C), concentrated hydrochloric

acid (4 nL), and ethanol (12 nL) is heated at 75 C

with stirring for 260 m nutes. The reaction is all owed
Step 3t Example 3O anbi ent tenperature, diluted with water (40

m.), and basified with 5% aqueous potassi um carbonate.

The m xture is extracted with ethyl acetate and the

conbi ned extracts washed with wat d brine

successively. The organic |ayer lis dried over

pot assi um car bonat e and conce yed under reduced

pressure to give a brown soli e solid is

9l acet at e/ hept ane,
ane praviged an orange
/

oyt ggffa e/ hept ane gave

and 90% et hyl acet at e/ epf
solid. Trituration with e
6- met hoxy-2- (1H-t hi eno[ ,2 pytazol -3-vD 1

H benzoi m dazol e as a bei pBwder: TLC RyO. 28
(silica, 75% ethyl acetate/heptane); LC Ms: M:H 241.0,
= 2.15 mnutes; HNWR [(CD ) SO, 300 MHz]: two

oIV R OF g2 bIego okt ele Gt RooHE AFISPT-R er (200
mg, 0-%%‘3%1&% S8y gergﬁggdihg‘ag,gﬁlﬁépﬁﬁofgﬁb%eﬁmcmw palfidium
(complex with dichloromethane 1:1, 21 mg, 0.03mmol) in 1,4-dioxane (5 mL) is added 5-(tert-
butyl-dimethyl-silanoxy)-1-(tert-butoxycarbonyl)-1H-indole-2-boronic acid (335 mg,
0.86mmol, prepared as described in Example 4-6 of International Patent Application
Publication No. WO 02/32861) followed by a solution of cesium carbonate (741 mg, 2.28
mmol) in water (2 mL). The mixture is stirred at reflux for 15 minutes. Then it is diluted with
ethyl acetate and washed with water and brine. The organic layer is dried over magnesium
sulfate and concentrated. The residue is chromatographed through silica gel (n-heptane-ethyl
acetate, 95:05 as eluant) to afford 200 mg (61 %) of 2-(1-tert-butoxycarbonyl-1H-thieno[3.2-

clpyrazol-3-y1)-5-(tert-butyl-dimethyl-silanoxy)-indole-1-carboxylic acid tert-butyl ester as a
white foam. LC/MS: RT = 4.29 minutes, 570.1 m/e.




benzi m dazole), 12.79 brs (IH NH of pyrazole), 7.77 d
(IH, J=5 Hz; H of thiophene), 7.57 (7.35) d (IH,
waQ2®5062d1z3 H 7 of benzi m dazole), 7.20 d (I H BeBUSWN4/023814
H b of thiophene), 6.96 (7.25) d (IH, J=2 Hz; H 4 of
benzi m dazole), 6.82 (IH H 6 of benzim dazole), 3.80
(3.32) s (3H nethoxy). Cheucal shifts are referenced
to internal dinmethyl sulfoxide-Ds (d 2.50). Exanple 3
Step 4. 3% %{#tjboxy H benzi m dazol -2-v - H benzor4, 5~| t hi eno
razole N NH This conmpound (LC/ MS: M+H 321.07, R
= 2.47 minutes)) is prepared usfg procedures sinilar
to those of Exanple 2, substituN

3- br onp- benzot hi ophene- 2-carb c acid
nmet hoxy- met hyl - am de for
3- br ono-t hi ophene- 2- carboxyl' acid

nmet hoxy- met hyI am de ir le" tep of Exanpl e
2B. Exanple 4 6-f3 -Pi 5216{1 -1 Py opoxy) - 2- f
1Ht hi eno , 2-cl pyrazol -3 = benzi m dazole N NH
Thi s corrpound (L M5: MHH /;gR = 2.02 mnutes)) is
prepared using proceduresosimlar to those of Exanple
2, substituting 6-(3-piperidin-1-yl propoxy) -
| Hbenzi m dazol ef or 5- net hoxybenzi m dazol e in Exanple .
@Sad’%?}hﬁmﬁx o’i~20(31 -8t %Edp@bﬁbonﬂlﬁpﬂﬁé}%?/l c}’pyeazohﬂst;lm ?J@@{'t-butyl—
pyr azol yD-1 ndole Step 1. | e 5A LI
dimethygl- s&lathy)andmié ll-ddfbXmyhm ofid tﬁt—bﬂnpwmcw@ 1(1126@5ﬁg1mol Example 5C)

in tetraiskRARRS 115 M 18 s AR (kO M ey abhine G S8

0.67mrr?1’ol§. The solution is stirred at 0°C for 30 minutes. The solvent is then removed and the

residue is chromatographed through silica gel (dichloromethane-ethyl acetate, 95:05 to 90:10 as
eluant) to produce 205 mg (80 %) 2-(1-tert-butoxycarbonyl-1H-thieno[3.2-c]pyrazol-3-yl)-5-

hydroxy-indole-1-carboxylic acid tert-butyl ester as an orange foam. LC/MS: R = 3.74

minutes, 456.0 m/e.
Step 5. Example SE

To a solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-hydroxy-
indole-1-carboxylic acid tert-butyl ester (195 mg, 0.43 mmol, Example 5D) in
1,3-dibromopropane (2 mL) is added cesium carbonate (350 mg, 1.08 mmol). The resulting
suspension is heated at 100°C for 30 minutes. It is then filtered and concentrated. The residue
is chromatographed through silica gel (ethyl acetate-n-heptane, 05:95 to 20:80 as eluant) to
provide 103 mg (42 %) of 5-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-1H-




mol ). The m xture is stirred at roomtenperature for

30 mnutes. A solution of sodiumbisulfite (200 ng) in
wowi0en2qi2zs mL) is then added. It is extracted tRETES204/023814

di et hyl ether. The conbi ned organic |ayers are dried

over magnesium sul fate and concentrated. The residue

i s chromat ographed (n-heptape-ethyl acetate, 90:100)

to afford 195ngy (60% o 3-iodo-I|Ht hieno [

thieno[322-EJHo¥s ﬁﬁ?&ﬁ%@&&%&&;ﬁ@%&ﬁ 't%l"?—g{l}gEéSt& %-a?@ll%%?.shC/MS:
750.90 me (). Step 2. Exanple - 0 a

Rt =463&npdénge7611 n/edo- 1H-t hi eno [ 3, 2-c] pyrazole (195 ny,
0. 78 nmol, Exanple 5A) in dichloronethane (5 nlL) is

ie ?iz—gﬁ»x(ra%l- L-‘rY -

=Arfrecryr ant nopyrd i, 6. Lo not j. ~The
resulting solution is stirred at roomtenperature for
30 minutes. It is then diluted wth dichl oronethane
and washed with water then 1 ng. The organic |ayer is
dried over magnesi um sul f atesand_caoncentrated. The
residue i s chronat ographed ough silica gel
(n-hept ane-et hyl acetate, 910 as.eluant) to produce
220 ng (81 9% of -iodo-t i efio , 2-Ci pyrazol e- -
carboxylic acid tertip | 'ester as a yel |l ow powder.
LG/ MS: = 3.45 ninutles// 3@2. 94 me (MtNa). Step 3.
Exanpl e 5C To a sol utivgri of
-i odo-t hi eno[ 3, 2-c] pyr &zol e-| - car boxyl i ¢ acid
tert-butyl ester (200 ng, 0.57 mmol, Exanple 5B) and
bi s- (di phenyl phosphi nof errocene) -di chl oro pal | adi um
(Toapbktionbf b-(8HBrbinorpoomixly €1 terfbutbxyarbdhyD BHrthieho[i32-
1,4-djoxane (5 nmL) _.is added 5-(tertbutyl - .
clpyragelrasy Ry ndale-l saehepylic aqid drt-buyk o5iey § 100088 8- 7 mimql FxaimgleSE) in

o FAUTILE) B4t P O ol SRR (R o

DIEA, 3.86 mmol/g, 45 mg, 0.34 mmol). The mixture is heated at 70°C for 2hours. The PS-

125 and

o
o—

DIEA is filtered and the solvent is removed under reduced pressure. The residue is dissolved in
dichloromethane (DCM) (1 mL). Anisole (0.4 mL) is added followed by trifluoroacetic acid
(TFA) (0.5 mL). The bright orange solution is stirred at 50°C for 1h and is then loaded directly
onto an ion exchange cartridge (VARIAN, mega bond elut SCX, 5g) washed with methanol
and eluted with 1.0M ammonia in methanol. The appropriate fractions are collected and
concentrated. The residue is chromatographed (n-heptane-ethyl acetate, 95:05 to 90:10 as

eluant) to produce 44 mg of impure product. The beige powder is triturated in dichloromethane

to provide 5-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3.2-c]pyrazol-3-yl)-indole [12 mg, 18 %,
Example 5] as a white powder. LC/MS: R = 2.20 minutes, 381.18 m/e. 1H NMR
[(CD3)2S0), 300 MHz]: & 13.25 (brs, 1H) and 11.39 (brs, 1H) [indole and pyrazole NH
protons}], 7.74 (d, J=5 Hz, 1H) and 7.19 (d, J=5 Hz, 1H) [thiophene protons], 7.29 (brd, J=8.5
Hz, 1H) [H-7 of indole], 7.07 (d, J=2 Hz, 1H) [H-4 of indole], 6.74 (dd, J=8.5, 2 Hz, 1H) [H-6
of indole], 6.56 (brd, J=1.5 Hz, 1H) [H-3 of indole], 3.96 (t, J=6 Hz, 2H) [-OCH2-], 2.50 (m,
6H), 1.91 (m, 2H), 1.53 (m, 4H), 1.40 (m, 3H).



Publ i cati on No. WD 02/32861) followed by a solution of

cesium carbonate (741 ng, 2.28 mmol) in water (2 nL).
wab@soeerure is stirred at reflux for m nutes.PAnEs2004/023814

is diluted with ethyl acetate and washed with water

and brine. The organic layer is dried over magnesi um

sul fate and concentrated. ‘f3e residue is

chr omat ogr aphed t hrough silica gel (n-heptane-ethyl

of B P RS C B efio o i Shose of e

previoti} pyampled.- 3-yl ) -5-rtert-butyl -di net hyl -si | anoxy) -i ndo
e-1 -carboxylic acid tert-butyl ester as a white foam
LCMS: = 4.29 mnutes, 570.1 me.Step . Exanple 5D To
a solution of

2-(l-tert-butoxycarbonyl -| Hthieno[ 3, 2-c] pyrazol -3-yl)
-5-(tert-butyl di nethyl - __ggggxy)-lndole | - carboxylic
acad tert but yl esﬁ%rl( 56 mol . Exanpl e 50)

in tetrahydrofuran 0. 67 nL O 67nn0|). The solutlon
is stirred at 0 C for 30 mnutes. The solvent is then
removed and t geSresi due is_chromat ographed t hrough

il / C ' et hyl tate, 95:05 to
oo'-@- ('80

2- d tert- butoxyéﬁﬁbonyl-lFLthleno) 3. 2- clpyrazol 3-v
-5- hydroxy-indol e-1-carboxylic acid tert-butyl ester
as an orange foam LC/Ms: R = 3.74 mnutes, 456.0 nie.

LCﬂﬂggg %ﬁgggggygg?%%HgﬁifFS %fgno[s 2-c] pyrazol -3-yl)

-5-hydroxy|ndole- 1-carboxylic acid tert-butyl ester
(195 ng, 0.43 mmol, Exanple 5D) in 1,3-dibronopropane
(2 m) is added ceS|unmc@&QQ%§;p (350 ng, 1.08 mmol).
The resuatlng suspenS|on I's heated at 100 C for 30
I amgH X ' adeld. The
residue is chronatographed through silica gel (ethyl
acet at e- n- heptane 05:95 to 20:80 as eluant) to
provi de 103 ng

- br ono- propoxy ; ) oxycar ho =
-thieno[3.2-c]p ;:az - oJ/‘e-/—JENrbo ylic acid

tert-butyl ester gs a yEIIOM/g?ass L

LC/MS: Rt = 2.35 minutes, observed M+H = 381.18

Example 8
1-{3-[2-(1H-Thieno[3.2-c]pyrazol-3-v1)-1H-indol-6-yloxy]-propyl } -piperidin-3-ol




= 4.38 mnutes, 576.1 me. Step 6. 5-f -Piperidin-

-yl - propoxyV21l- (Hthieno[ ,2-c]pyrazol-3-vD-indole '
wa00a/0salut i on of PCT/US2004/023814

5- (3- Brono- propoxy) - 2- (Il -tert-butoxycarbonyl -1 Hthieno

[3,2- c]pyrazol-3-yl)-indole-I-carboxylic acid

tert-butyl ester (100 ng, -B¢l7 mol , Exanple 5E) in

acetonitrile (4 nmL) is added piperidine (33 nL, 0.34

nmol ) and PS- DI EA (pol ynmer support Dl EA 3.86 mol / g,

45 mg, 0.34 mmol ). The m xture is|heated at 70 C for

2hours. The PSDIEA is filtered antd @ol vent is
renoved under reduced pressure. |The residue is
di ssol ved in dichl oronet hane (1 m). Anisole

byot ri fl uoroacetic acid
prange solution is stirred
oaded directly onto an ion
exchange cartrldge (VARIAN, nmega bond el ut SCX, 5g9)
washed with net hangt N\apd eluted with |.OM anmonia in
nmet hanol . The apprepriate fractions are coll ected and
concentrated. The re&i due is chronat ographed
(n-heptane-ethyl acetate, 95:05 to 90:10 as eluant) to
produce 44 ng of inpure product. The bei ge powder is
Lcmdﬂﬁ%fHQaBQQMdkéwﬁﬁh&ﬁQHﬁHﬁ%@ﬁ40 provide 5-f
-piperidin- -yf-propoxy )-2-( 1Hthieno[
, 2-c] pyrazol -3 -vD- indole [12 ng, % Exanple 5] as a
vvhite powder. LC/MS: R 2.20 mnutes, 381.18 me. H NWR
[(CD)SO, 300 MHz]: dlﬁ_aap_l@&s IH) and 11.39 (brs,
d I, | (d.

(0.4 nL) is added foll owed
(TFA) (0.5 ). The brie

vl B8 o] Gi33%) Bisthanol
(brd, J 8 5 Hz, IFD [FL? of i ndol 7. 07 (d J=2 Hz,
IH [H4 of |ndole] 6.74 (dd, J=£8.5, H%H IH [H6 of
i ndole], 6.56 (brd, J=I .5 Hz, i ndol e],
3.96 (t, J=6 Hz, 2H) [-OCH2-], ]2.50 (m 6FD 1.91 (m
2H), 1.53 (m 4H), 1.40 (m . The foll ow ng Exanpl es

6 to 22 are prepared by @dures simlar to those of

t he previous exanpl es

N
H

LC/MS: RT = 2.49 minutes, observed M+H =411.2

Example 10
6-[3-(4-Ethyl-piperazin-1-yl)-propoxy]-2-(1H-thieno[3.2-c]pyrazol-3-y1)-1H-indole

g::T/\\

LC/MS: Rt = 2.27 minutes, observed M+H = 410.4



Exanple 6 | -i 3-\2-( 1H Thieno .2-clpyrazol-3-vD
H i ndol - 6-yl oxyi -propyl) -piperidin-4-ol OH LCOMs: =
wQ20F/omiimut es, observed MrH = 397. 18 Exanpl e 7PGF/{132004/023814

-Pi peridin- -yl-propoxy)-2-C Hthieno
.2-clpyrazol -3-yl)- Hindole LOMS: = 2.35 m nutes,
observed MtH = 381. 18 Exanpje 8
| -{3-r2-ri H Thi enor 3. 2-clpyrazol - 3-yl VI Hi ndol - 6-yl oxy
]-propyUpiperidin-3-ol LOMS: R = 2.45 mi nutes,
observed M+rH = 397.4 Exanple 9 -{3- F2-(1 H Thieno
3.,2-clpyrazol -3- - HI nExdmlﬁ_ieg oxyl - pr opyl !

[ i di n-3 D- C\VE:

\<¢n

IVpropoxy| -2- H-th| eno \3., 2- clggmazol 3 yI V1
Vv

Hindole LCM5: R 2.27 m nutes obs ed MHH =

410. 4Exanpl e Dinethyl - 3- [2-Q H thi ede]

. 2-c] pyrazol -3-vP- 1 Hindol -6- xy] - propyl -am ne
LCOMS: = 2.23 mnutes, obs edOMFH = 341.16 Exanple
12 Diethyl- 3-\2-(\Hthie 7~ Cclpyrazol - 3-vP-

H i ndol - 6-yl oxyi -propyl{-&mne LC Ms: = 2.35 m nutes,
observed M+rH = 369. 19 anple Diallyl- 3- \2-(1

Ht hieno . 2-cl pyrag -vPL Hindol - 6-yl oxyi - propyl)
-am neLO MB: = 2. 4 I Nt es, observed MrH = 393. 14

N
H

LC/MS: R =2.23 minutes, observed M+H = 341.16

Example 12
Diethyl-{3-[2-(1H-thieno{3.2-c]pyrazol-3-y1)-1H-indol-6-yloxy]-propyl}-amine

C
o

LC/MS: RT = 2.35 minutes, observed M+H = 369.19

Example 13
az0]-3-y1)-1H-indol-6-vloxy]-propyl




Exanple 14 | - {3-r2-(I H Thienor3, 2-c1
yrazol - 3-yl VI H ndol - 6-yl oxyl - propyU- pyrrolidin-3-ol
WO CYoMB26175 2. 2 m nut es, observed MtH = 383. 17 ERXERPEm®04/023814
2-(Methyl- 3-F2- Hthieno ,2-clpgrazol-3 -ylVi
H i ndol - 6-yl oxyl -propyl}-am noVethanol N NH OH LC/ Ms:
= 2.13 mnutes, observed Mksgl_.= 371. 25 Exanpl e
1-13-[2-d HThieno [ , 2-c]pyrazol-3-yl)-
H i ndol - 5-yl oxyi -propyl -piperidi nI4-oI HONN HH
L MS: = 2.03 mnutes, observed MrHI= 397.17 Exanpl e
1- -[2-(1 HThieno[3 .,2-~c [pyrazol-y3l)-
Hindol - 5-yl oxy| - propyl } - pi peri di @&CH N'
LG Ms: = 1.87 mnutes, observed MtrH 39% 2 Exanpl e
-{3-r2-ri H Thi enor 3. 2-clpyrazof=3-yl) -1 Hindol - 5-yl oxy
1- propyl >-pi peridi n-3-yl Vet hanol NH LCMS: 2. 07
m nut es, observed MtH =

LC/MS: R = 2.48 minutes, observed M+H =393.14

Example 14
1-{3-[2-(1H-Thieno[3.2-clpyrazol-3-yl)-1H-indol-6-yloxy]-propyl } -pyrrolidin-3-ol

LC/MS: R = 2.2 minutes, observed M+H = 383.17

Example 15
2-(Methvl-{3-[2-(1H-thieno[3.2-clpyrazol-3-y1)-1H-indol-6-yloxy]-propyl }-amino)-ethanol




Exanpl e

| -{3-r2- (I H Thi enor 3. 2-cl pyrazol - 3-yl VI H i ndol - 5-yl oxy

WO 2@50m1Es pyrrol i di

n-3-ol NH LG/ MS: 2.48 m nut BGT/US2004/023814

observed M+rH = 383. 2 Exanple 20 3~r5-(3 -Piperidin-
-yl - propoxy) - H Benzoi mi dazol -2-vD- H benzo[ 4, 5] t hei no
2-c] pyrazol e hydrochloridggN HCl LC Ms: = 2.49

m nut es, observed
, 2- c]pyrazol 3-yl)-
aC|d(2 t hi ophen- 2-
m nut es, observed

5- Di met hyl am noet hyl - Ht

b. -i ndol - 6-yl oxyl -

MrH = 432. 18Exanpl e 2-{ H Thieno [
H i ndol - 5- car box

yl -ethyl)-am de N

MtH = 393 2R

L MS. = 3.22
2 1-(3- ~2-
Nt azol - 3-yP-
yI'P- pipes din-4-0 NH LC MS:

r2-fl H Thi enor 3. 2»clpyrazol - 3-yl VI Hi ndol - 5-v

1.87 m nutes, obs’\?rved M+H = 454 Exanpl e 23

P- met hanol B( OH)

0158) OH

LC/MS: Rt = 2.13 minutes, observed M+H = 371.25

Example 16

1-13-[2-(1H-Thieno[3.2-clpyrazol-3-y1)-1H-indol-5-yloxy]-propyl } -piperidin-4-ol

LC/MS: R = 2.03 minutes, observed M+H = 397.17

Example 17

1-43-[2-(1H-Thieno[3.2-clpyrazol-3-y1)-1H-indol-5-yloxy]-propyl } -piperidin-3-ol

OH

Q

¥\_0 57\

LC/MS: Rt = 1.87 minutes, observed M+H = 397.2

Example 18

(1-{3-[2-(1H-Thieno[3.2-c]pyrazol-3-yl1)-1H-indol-5-yloxy]-propyl}-piperidin-3-yl)-methanol




NH St ep3 Exanpl e23 (10) Step 1. A m xture of
5-(tert-butyl-di nethyl -silanyl oxynet hyl)-1Hindole-2-b
wo@e@siozel12ti d 1-carboxylic acid tert-butyl estePCT/BSBR4/023814

g, 9.42 mml, Internediate (8), prepared as described

in Exanple 1-4 of International Patent Application
Publ i cati on No. WO 02/ 3286%}h, 3-iodothienof

3,2-c] pyrazol e-1-carboxyric acid tert-butyl ester [4.0
g, 11. 42 nnol Ex e 5B above],

0.470 mmol ), potassj um carbonate (2! M aqueous, 12 nl)
i n tetrahydrof ukan (60 m.) is purged with for mnutes
then heated to 55 - C for 7.5 hour The reaction
is diluted with ethyl etate (50 niL) washed wth
water (20 nL). Water |ayer hack e acted with
ethyl acetate (50 nlL). The .'& ‘ acetate
phases are dried over sodi um'sul H#at e. The residue is
chr omat ogr aphed on 35g silica gel cartridge (5 - 30%
ethyl acetate gradient in heptane) to give
2- (1-tert-butoxycarbanyl

LC/MS; Rens gL 7dppptes, Bbsery q@%&#T%%%l%utyl dmenyl - si | anyl oxy
menyl Vi ndol e-| -carboxylic acid tert-butyl ester [3.8g,
69% Internediate (9)]; HNMR [(CD ) SOJ]: d 8.08 (2H,

, 7.64 (IH, 7.38 197.14 (I H, 4.81
?%H, . éCH )81 65 (9&%@?32 (9I(—| s)so 32 (9H

Step 2‘ A solutlon of
2-(l-tert-butoxycarbonyl -1 Hthieno[ 3, 2-c] pyrazol - 3-yl)
-5-(tert-butyl dornethyl -

si | anyl oxynet hyl )
ester [3.8 g, 6.5

gol e-1-carboxylic acid tert-butyl
ol , Internediate (9)]) in
anhydrous tetrahydrofu [ ed to 0 C. To
it is added tetrabutyl anm ¢ ! IMin
tetrahydrofuran, nlL) drop w Qd at 0 C for

20mi nutes then at room tenpers -2 ni nut es.
Water (20 nL) is added and extracted three

LC/MS: R = 2.48 minutes, observed M+H = 383.2

Example 20
3-(5-(3-Piperidin-1-yl-propoxy)-1H-Benzoimidazol-2-yl)-1H-benzo[4,5 ]Jtheino[3.2-c]pyrazole

hydrochloride

N,
KI\
g HCI

LC/MS: R = 2.49 minutes, observed M+H = 432.18



times with ethyl acetate (30 nL). The conbi ned et hyl

acet ate phases are washed with brine and dried over
waeoasomizul fate. The residue is chromat ogr aphePCDOSB54023814

silica gel (10 - 50% ethyl acetate in heptane) to give

2-(T -tert-butoxycarbonyl - Hthieno[

, 2-c] pyrazol - 3-yl) -5- -61 -

hydr oxynet hyl -i ndol e- 1- carboxyric acid tert-butyl

ester [2.63g, 85% Internediate (10)] as white solid;

HNWR[(CD) SO]: d 805 (2H, m, 7.62 (IHs), 7.38

(2H, m, 7.02 (IH s), 5.Bbnplé¢lt), 4.6 (2H d), 1.64

9H. s) 25 (9H,_ s C/ N5, 470 (MrH)

2-{1H(s£ﬂhmqo&2@ﬂpsza%ql 3r5é1311HJE@f1%1x§/ TEAPBOF aqd@ﬁﬁ?ﬁ}?&[?syl ethy)-amide

2-c] pyrazol -3-yl)-5- hydroxynet hyl -i ndol e- 1-car boxylic

acid tert-butyl ester [200 ng, 0.426 nmol,

Intermediate (1Q)isin tetwahydrofurans Q ML) i s added

KOH (1 M aqueous$ 5 ) 5

hours. The solvent is anva di gso] ved crude in

wat er. The water |layer is n zetywWit h 3N

hydrochl oric acid then extractedHtMAce wi th ethyl

acetate (20 nlL). The conbi ned ethyl acetate phases are

washed with brine and dried over sodium sul fate.

P Ll Pﬁﬁ%ﬁ gy, using 10g silica gel
LCﬂdch§ gﬁg ZEE§¥é§% ace ate |n hept ane t hen et hyl

acetate) af f or ded

r2-ri Hthienor3.2-clpyrazol -3-yl VI Hindol -5-yl]-nethan

ol (84 ny 7496 Exanple Z&%@gﬂg@ZIlght ye||OM/SO|Id

13- i

M @0502(IH oH) 4.57 (2H CHOH) LU NS 270 (M +
anpl e 24 Phenyl-r2- Hthieno b.2-cl pyrazol -3
-yIV1H-|ndoI 5-y -nethanolH Step N Y /
N

LC/MS: Rt = 1.87 minutes, observed M+H = 454

Example 23
[2-(1H-Thieno[3.2-c]lpyrazol-3-yl)-1H-indol-5-yl]-methanol




(10) OH Step3 NH Exanple24 (12) Stepl. To a solution
of
wQ@2qosA0t@ri - but oxycar bonyl -1 H t hi eno[ 3, 2- c] pyr arci/vS2094/923814

-5- hydroxynet hyl -i ndol e- 1- caxboxylic acid tert-butyl

ester [373 ng, 0.794 mmol Internmediate (10)] in

Di chl oronmet hane (20 nlL) isgadded Dess-Martin

Peri odi nane (407 ng, 0.959 mml). Stirred at room

tenperature for 30 mnutes. Water (10 nL) is added and
irred for 30 mnutes at roomteé;gature. The

redetion mixture is dissaby Wit acet at e

iyl
nm.) land.washed tw ce wi tlh m xture o

sol uB(@t)h% N e phass is
wat er , ™~ and rizgﬁ(uﬁﬁr sodiumsul f o
resi due is}eh»r mat ogr &phed onl Qg silica gel rtrl eﬁ/
el uti ng wit h to 40% et hyl acetate gradien

heptane t o afford 2-( 1-tert-butoxycarbonyl - t hi eno
[ ,2-c ¢pyrazol -3-yl V5-fornyl -indole- - car®oxylic

acid tert-butyl ester [300ny, 81% Internedilate ( 1)]

as a white solid; NVR[(CD) SO]: d 10.079 |[(¥#2 s,
CHO, 8.323 (IH 's), 8.318 (IH, d), 8.017 (Il|H s),

7.978 (IH, d), 7.391 (IH d), 73450H(IH s), 3460

(9H, s), 1.341 (9H s) i
acetate in h
2-(l-tert-but NHII—I-tQ,_le no[ 3,2 P{P )
-5-fornylindol e- 1Hcarboxyllc aC|d tert-b esber
[100 ng, 0.214 rlg‘rm1 3I nternediate ( 1)] i gxhydrous
t et rahydr of ur an (‘?pn%_ i s added phenyl magnesi um

brom de (IMin tetrahydrofuran, 1 niL) at {0

Step 1. A mixture of 5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indole-2-boronic acid

1-carboxylic acid tert-butyl ester [3.82 g, 9.42 mmol, Intermediate (8), prepared as described in
Example 1-4 of International Patent Application Publication No. WO 02/32861], 3-iodo-
thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl ester [4.0 g, 11. 42 mmol, Example 5B
above), tetrakis(triphenylphosphine)palladium(0) (544 mg, 0.470 mmol), potassium carbonate
(2M aqueous, 12 mL) in tetrahydrofuran (60 mL) is purged with N, for 10 minutes then heated
to 55 —60°C for 7.5 hours. The reaction is diluted with ethyl acetate (50 mL) and washed with
water (20 mL). Water layer is back extracted with ethyl acetate (50 mL). The combined ethyl
acetate phases are dried over sodium sulfate. The residue is chromatographed on 35g silica gel

cartridge (5 — 30% ethyl acetate gradient in heptane) to give 2-(1-tert-butoxycarbonyl-1H-

thieno[3.2-clpyrazol-3-y)-5-(tert-butyl-dimethyl-silanyloxymethyl)-indole-1-carboxylic acid

tert-butyl ester [3.8g, 69%, Intermediate (9)]; 1H NMR [(CD3)2S0)]: 6 8.08 (2H, m), 7.64
(1H, s), 7.38 (2H, m), 7.14 (1H, s), 4.81 (2H, s, -OCHy), 1.65 (9H, s), 1.32 (9H, s), 0.92 (91, s,
Si(CHs)s), 0.10 (6H, s, Si(CHy)); LC/MS: 584 (M+H).

Step 2. A solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-(tert-butyl-
dimethyl-silanyloxymethyl)-indole-1-carboxylic acid tert-butyl ester [3.8 g, 6.51 mmol,
Intermediate (9)]) in anhydrous tetrahydrofuran (40 mL) is cooled to 0°C. To it is added
tetrabutylammonium fluoride (1M in tetrahydrofuran, 10 mL) drop wise. Stirred at 0°C for 20



-78C. The resulting reaction mxture is stirred at the
sane tenperature for h then quenched it by the
w@dasneams of water at 0 C (4 nL). The reacti onP@i/K$2004023814

is extracted three tinmes with ethyl acetate (30 niL).

Combi ned et hyl acetate phases are washed with brine,

dried over sodiumsulfate apad filtered. Evaporation of

the solvent in vacuo yielded 2-fl-tertbutoxycarbonyl -
minute§ lttﬁ!ﬂv %g%)/r[l tﬁrﬁﬁ&hﬁﬁfrrée tﬁﬁ%:o \?.%#H%Pé JféVa_’[%r a(irZ% g%?ll? %ddgd agd extracted three
times WIﬁr tthiyliageltate @(bnnL]) QT.Dhg gmﬁE%d tthyledcattt tases(at@vhsted V\ath brine

546). Step The m xture

White foam MS; (M- o
and dﬂéw?wer yadiym E@%ﬁy &by beéiflﬂe lachmmﬁtomﬁf@@%q ﬁypaageé |(10°~ 50%
eyl aceHit R B B e ol oo
hydroxgrh2}Ryliinddletl raabtyockytié amdﬁert—BuWLéstar[ﬁ 6&@-8%’/5 I\Ihmnechats (1] as
m) is stirred at 60 C under nitrogen for 22 hours.
white szvh@ SHINMIR [(CD3) @) ed8i06 (YHcmd. 7.60(1Hhis) 738uRHy m), 7.02 (1H, s),
m xture i s added water (2 nL) and brought pHto 6 by
5.21 (1Ha 8], th 0 @He1d) 2Noh (R ool - B (L, ailde/Mhd7p(Mddbt i s
extracted three tines with dichl oronethane (20 nL) and
t he conbi ned extracts are washed with brine then dried

Step 3.0Y8 "2 SoQfi0aBfU{ 1EREHESutDRRarbBRYIIEE tHisn @Qﬂ%ﬁﬁr g- on
P 1Qg silica elécartrld)gg eiﬁ%tln Wldt:[h5 olO(p)%l)i

hydroxpmighyl-dedaletl ecaghaxgiie ncldutm-hetpd qﬁ@ [200 mgt aﬂaG p‘xmiymtermedlate

(10)] A%&#Bﬁﬂur Eéo WE‘ 5‘8@1%611 %@%ﬁ‘é{ aﬂzj:(}/ug-s ok efnéd to 60°C for 20

hours. %E:‘ éi!)lvelngs'\@mo%@aﬂcﬁ@i@olveﬁ%@u&e@ﬂ'v@a@r"‘ rﬂhe va%fg 1%%‘: & nealized

14 (50% et hyl acetate I n heptane)
with 31‘Ph§zd§dchhi10-aci€l then extoacked twice with ethyl acetate (20 mL). The combined

dol th
ethyl a ag.ff):y o3 O| éh\elld |_\7|;71|‘[hnb g rine andy(Jned rg\efer s% Qi si%at P [}ur%catlon by
chromatography using IOg silica gel cartridge (50% ethyl acetate in heptane then ethyl acetate)
afforded [2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanol (84 mg, 74%, Example

23) as a light yellow solid; 1H NMR [(CD3)»S0O)]: 6 13.22 (1H, s), 11.43 (1H, 5), 7.77 (1H),

7.56 (1H), 7.38 (1H), 7.20 (1H), 7.04 (1H), 6.61 (1H), 5.02 (1H, OH), 4.57 (2H, -CH,0H);
LC/MS: 270 (M + H).

Example 24
Phenyl-[2-(1H-thieno[3.2-clpyrazol-3-y1)-1H-indol-5-y1]-methanol




Exanple 25 Step 1. T o a solution of
2-(l-tert-butoxycarbonyl -| Hthieno[ 3, 2-c] pyrazol -3-yl)

wo ofhydroxyphenyl - met hyl ) -i ndol e-1 - car boxyl PCT/E81004/023814
tert-butyl ester [640ng, 1.17 mol, Internediate (12)]
in Dichloronethane (25 nL) is added Dess-Martin
Peri odi nane (677 ng, 1.69 _guol) and stirred at room
tenperature. After 30 mnutes water (5 nlL) is added
and stirred for_ninutes. The reagtion mxture is
diluted with di | :

10% Na S2 / safur@ted "oe ),

NaHCO ), wat O%LOnm_l,brl dy
sodiun1su|f§L%. T&E¥r i due is chromat O h 35¢
silica gelocapﬁLidge, eluting with 30 I ace ate
/ Heptane to afford

5- benzoyl - 2d%| -t ert - but oxycar bonyl - | Ht hiBho]

3. 2-c] pyrazol - 3-yl Vi ndol e- | - car boxyl i c aisgztert but yl
ester [440 ng, 69% hiternediate (13)] as a white
solid; lOQI\/IS 544 \u |—|) Step 2. A m xt ur e sof

[ 12240, 0n224yTMD /,NHInterrredia e (1
tetrahydrofuraﬁ (9 nmL) and KOH(aqueous,
heated at 60C oil bath overnight. The soIv
renoved and™B&ded water (5 nL). The wat e Iayer i s
neutralized with 3N hydrochloric acid and extracted
Stepl. TRy £solhtioest W(I%@bﬁmky@@lﬁi@bm@ﬁmu,’z a]pyraszolpﬁ}ynéd
et hyl acetate phases are was with brine and dried

hydroxyspethykinlolen! sartioaytic ag éﬂ%&%’b%eru[%%wgo%%m hdgrrpsdiate

| tai %
0 s PGFLSGELRE GO SRl 0 M 55
Stirred B €50th te{n%pe(ratlﬂ'é o Be Agnites. M}@YI(}R@D 1sl’adj1l3d and stlrred for 30 minutes
H i ndol yl ] - met hanone (58 ng, 75%

at roomytgnepeyatiten W hegrepgionniNie [ Qmo;Veé@}h eﬂewlfse%@ @@ mL) §§1d washed

twice w]i 09 %_él)( %i%%{aﬁéﬁdg/{%{ﬁéd Wl\%%s&@n. IIFIe eglgl :chtate

phase it vﬂéﬁé&’hth wader, NaHCO3, brine and dried over sodlum sulfate. The residue is
H t hi enor 3, 2- cf pyrazol - 3-vn-| Hi ndol - ¥| 1- et hanol
chromatographed onl Og silica gel cartridge eluting with 30 to 40% ethyl acetate gradient in

heptane to afford 2-(1-tert-butoxycarbonyl-1H-thieno[3.2-c]pyrazol-3-yl)-5-formyl-indole-1-

carboxylic acid tert-butyl ester [300mg, 81%, Intermediate (11)] as a white solid; 1 NMR
[(CD3)2S0)]: 6 10.079 (1H, s, CHO), 8.323 (1H, s), 8.318 (1H, d), 8.017 (1H, s), 7.978 (1H,

d), 7.391 (1H, d), 7.345 (1H, s), 1.660 (9H, 5), 1.341 (9H, s); TLC data Re=0.37 (30% ethyl

acetate in heptane).

Step2. To a solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-formyl-
indole-1~carboxylic acid tert-butyl ester [100 mg, 0.214 mmol, Intermediate (11)] in anhydrous
tetrahydrofuran (5 mL) is added phenylmagnesium bromide (1M in tetrahydrofuran, 1 mL) at
-78°C. The resulting reaction mixture is stirred at the same temperature for 1h then quenched
it by the addition of water at 0°C (4 mL). The reaction mixture is extracted three times with
ethyl acetate (30 mL). Combined ethyl acetate phases are washed with brine, dried over
sodium sulfate and filtered. Evaporation of the solvent in vacuo yielded 2-(1-tert-



-, (13) Exanple26 To a sol ution of
-benzoyl -2- (1 -tert-butoxycarbonyl -l H-thieno

WO 300302q1pyr azol - 3-yl ) -i ndol e-| carboxyl i c aci d PCT/US2004/023814
tert-butyl ester [hiternmediate (13)] in anhydrous
tetrahydrofuran (5 nL) is added net hyhnagnesi um
brom de (IMin tetrahydrofysan, 0.8 nL) at -78C.
Stirred under nitrogen for mnutes. Added another 0.88

buto _Yc!grb%ylnﬁ-ﬁ %Qﬂ&g rkea W&&@ W) %e(h%ﬁ%xly %ﬁleﬁ\h ?nétﬁsﬁ? HdBfé 1-carboxylic

1O roomtrenperature Sstowmy er "over I

acid terWBﬁWlleS'&t [H%ﬁg@s%m@uamﬂmhtm)] @bea wivBJtérfo)am szcazm MaH, 846).
C and extracted twice with ethyl acetate (25 nL). The
conbi ned ethyl acetate phases are washed with brine

Step 3. aﬁﬁ %f%g? Qf" 1 ’f‘e‘f'fjb\%%f l:{oﬁ%lelHBﬁ%nélﬁsjt aﬁgra%w&t%ylég (Pgdroxy—

phenylmﬁlt)hudlolaq edaglboxylie addeért-buﬂyl miﬁ[aﬂ éng, 0.181 fnahel, Intermedlate
-phenyI-I-[Z%IH-thlen c] pyrazol - 3y|)-IH-|ndoI

(12)] in tetrabyPreditn (2 5gngnd K @W@O%} nale) ig stiyesdons 08¢ ilﬂder

13,20
mtrogeli %)a/gl gyurs7 (IJ?\/I% F%livg'ft‘ 1§y fen[u%lcgérl zreﬁq) ] ;l") q.h}f s&gry(rgxﬁ,turﬁ,)ls? ddded water
(2 mL) él)na%g(tgé'ﬁt gﬁté)?@bﬁ&i(ﬁﬁdﬂ ofSIN hydréehlétidtci®) ThelpB@udt3s ektracted

np . .
three timgyIwiphdishloromethantH2p Whleresf shocambinederdract-apnwhshell Nl brine

then e i SpAIRAY 0 R eSS Sovomagoemantid am o siip el gprde,

elutmg5v:|3ﬂ|1 ko ed h@%'etﬂy‘fﬁceﬁﬁe g@ﬂ%ﬁpﬁ%@%e%@ aﬂylrd'ﬂ}ﬂeqﬂ fm( 1H-thieno[3.2-
chiral HPLC (Col um: chiral cel il 250 mMm

c]nvrazni—csrvibﬂlH—anEef_bmmen_dsm &%%oExwplh 24] aﬁmoff-whlte solid;

LomsIRTMIC o8 HGnBRATE 31 A0 R RSP AR et M eptans).

fractions are concentrated and | yophilized to afford
one of the enantioners of
| - Phenyl -1 - [ 2-(IHthi enoﬁgﬁm@g};

razol -1 H i ndol et hanol (11 as a
Phenvl«R%r(rlH—ﬂnﬁno%S éﬂhm@éwlblmm&mﬂ—mﬁhmongg )

DRSS setl (O U
N ~N__o
N N/N oﬁ/ N Nm/
O%;Ljo}/ O%BLO

az) (13)

IStepZ

I i
A\

O O N \N’NH
H

Example 25

—

—

Step 1. To a solution of 2-(1-tert-butoxycarbonyl-1H-thieno|3,2-c]pyrazol-3-yl)-5-(hydroxy-
phenyl—méthyl)—indole—l—carboxylic acid tert-butyl ester [640mg, 1.17 mmol, Intermediate (12)]
in Dichloromethane (25 mL) is added Dess-Martin Periodinane (677 mg, 1.69 mmol) and
stirred at room temperature. After 30 minutes water (5 mL) is added and stirred for 10
minutes. The reaction mixture is diluted with dichloromethane (50 mL) and washed twice with
a mixture of 10% NayS,0s/saturated NaHCO; (5 mL), NaHCOj3 (10 mL), water (10 mL), brine



10.96 mnutes at 215 nm Exanple 28 1-[2-f1 Hthieno |

, 2-¢c] pg razol -3-yl)- Hindol-5-yl]-propan- -one OH
we@p/od1s (H) (14) Step 2 N Step 3 Exanpl e 28 PABYS0ep023814

. By proceeding in a manner simlar to that described

in Step 2 of Exanple 24 but substituting ethyl

magnesi um bromi de for phengkmagnesi um brom de there is

prepared 2-(ltert- butoxycarbonyl- Hthieno [

and e VUL s T il YL EMGRANY o LA el popridee
eluting (it 30%%tliay] whéthe /Heptast toSifRRd 5-bBizdil-0q@ aelithatokcatbonyl-1H-

manner simlar to that described in Step 1 of Exanple )
thieno[32-qlpyrazelndwl)tindelad -carboxylis aeidgert-butyl ester [440 mg, 69%, Intermediate

t ’ VAP thi
(13)] asza?)é ptéisgfi@ﬂ%)%?ﬁﬁ%r oxy- propyl ) -

i ndol e-1-carboxylic acid tert-butyl ester
[Internedi ate (14Qrfor )
Step 2. 2A phixtue 1of Brheasgpd a-Hotestrbutesysambaryl-131-thienob3.2 #hwrazel-3-yl)-

. 1) -5- (hydr.gxv= phenyl.- | ) #isgdol e-| ' i d
ndole- RN AL OB e o f g 0243} ot EgERA rSyap1
tetrahydofurhn (@ bdI;) Rt AR K@T’Dﬁ@@ﬁéws,ﬂ i) &y 1ehied at 80°C] dilbal overdight. The

-vD- 5-propionyl -indol e-1-carboxylic acid tert-butyl
solventdssreanoyedsmd added matea(md.)( Tha pates layenisinestral zed svithGNep

i el B0 Tl 5o
acetate phd SstardWnsher GRikOBYd andHiriediovBPfodium sulfate. The residue is

, 2-c] pyrazol - 3-yl ) -5-propi onyl -indol e- - o
chromatographed on 10g silica gel cartridge, eluting with 50 to 100% ethyl acetate gradient in

heptane to afford phenyl-[2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanone (58 mg,

75%, Example 25) as a pale yellow solid; 1H NMR [(CD3)»S0)]: 6 13.38 (1H, s), 12.09 (1H,
s), 8.05 (1H), 7.78 (84, m), 7.23 (1H, d, J = 5.2 Hz), 6.87 (1H); LC/MS: 344 (M + H).

Example 26
1-Phenvl-1-[2-(1H-thienol[3.2-clpyrazol-3-y1)-1H-indol-5-yl]-ethanol

i TN HO_ CH, SN
NIV 5 =
O O N \N/NW/O% O O ; \N/NH
P H
0 )L
(13)

To a solution of 5-benzoyl-2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-indole-1-
carboxylic acid tert-butyl ester [Intermediate (13)] in anhydrous tetrahydrofuran (5 mL) is
added methrylmagnesium bromide (1M in tetrahydrofuran, 0.8 mL) at —78°C. Stirred under

Example 26

nitrogen for 30 minutes. Added another 0.88 mL of methylmagnesium bromide and let the
reaction warm to room temperature slowly. After overnight water/saturated ammonium
chloride (2 mL) is added at 0°C and extracted twice with ethyl acetate (25 mL). The combined
ethyl acetate phases are washed with brine and dried over sodium sulfate. The residue is
chromatographed on 10g silica gel, eluting with 30 to 50% ethyl acetate gradient in heptane to
afford 1-phenyl-1-[2-(1H-thieno[3.2-c]pyrazol-3-y1)-1H-indol-5-yl]-ethanol (56mg, 71%,




carboxylic acid tert-butyl ester [Internediate (15)]
for 5-benzoyl-2-(l -tert-butoxycarbonyl- -

wao MesoRa72- c] pyrazol -3 -yl )-indol e-|1 -carboxyl PCT/E81004/023814
tert-butyl ester [Internmediate (13)] there is prepared
1-[2-0 Hthieno .2-c]pyrazol -3 -ylVl
H-i ndol -5-yl]-proran- -one ;94% Exanple 28] is
isolated as white solid; HNWVR [(CD )SO]: d 13.34

a6 ) s ik sl s Hoaig 0088040020 are.
11.45 Q. 7 TryiE 05687 o 3 @iy 23 st itag . 5.9 am o,

186(3}ﬁ%7(| Hthieno [ .2-c]pyrazol-3 -yl)-
H'i ndol -5-yl]-propan- -ol OH 5 ) Exanple 29 A solution
of 2-(I -tert- butoxycarbonyl- H-thieno|

, 2-c] pyrazol -3 -yl)-5-prapio =i ndol e- - carboxylic
acid tert-butyl ester [4386—%@&5 807 mmol ,
(S)-1 pﬂe&ﬁr Pl pian{chS)l2-E by RRBY R USRI 8RYdeRidg an (20
I's cooled to - 78C undef nitrogen. To 1t is added
cycl ohexyl magnesi um br dfjde (2Min g&qrahydrofuran, 1
m.). After stirring
is renoved and t hg act i perQture i s brought to

room tenperature ov ) eaction mxture
is cooled to 0 C and guenched #ith the addition of

The ragSptricpienyhi- B bgenp Gyt el W Tieh e o odhfel o5 me.
Examplte 08) BfAc8%0 B8l HIAOC FEdiumbl ehe o) @@d4 BXSHADLDAY fim, 10

washed “with brine and dried over sodi um sul fate and
microrf. | Mobile ghasee 55%: ¢thamwl gath ]cmntoﬂ anigmnanni trifhemeagetatesand 45%

o310 LR sSR0SI B o e

concen%a%&%df 6%5‘5111%&0%1%?(9&15 mﬁael{aﬁagmag,ofq 82y I0Tp) hH Thieno[3.2-
di ssol ve n tetrahydrofuran (15 and treated Wt

clpyra@bdl Ko ){ 13fireloltS -yl rethamol 1 hexa) ada whlté’ Qolmi chiloa (HPL.C retentlon time

over n| @tzl The sol vent is renoved, water added and
10.96 rpannitesdtiZd@d™hi t h 3N hydrochl oric acid. The product is
extracted

Example 28
1-[2-(1 H-thieno[3.2-c]pvrazol-3-y1)-1H-indol-5-yl]-propan-1-one

SN OH
S
N ! Stepl N 4
N NT 0 N N/N
1) 14)
J Step 2
Q S
o} S AN
\ S
== A\
\ - N\
~NH N

N \N Steb 3 )\0 N/Nzl/oﬁ/

Example 28 15)



three times with ethyl acetate (20 nlL). The conbi ned
et hyl acetate phases are washed with brine and dried
wW@®s/03ad um sul fate. Purification by chronat oRCEpPK2004/023814
(10g silica gel cartridge, 50% ethyl acetate /heptane)
gave 1-cycl ohexyl- -[2-(1 Hthieno[ ,2-c]pyrazol-3
-vD- Hindol- 5-y -propan-lgg. o (150 ng, 46% Exanple
29) as a creamsolid; HNMR d 13.21 (IH s), 1.41 (IH,
S . . ] ,
Step 1.9By proskiihe th alanly Slel 10 it sycp 238 il 24 but

substitatinggethyl Fhagmesinm broggidé S phbnyunagﬂssaan brarhide thee) is piepafed 2-(1-
0. 87 . (.3H, ng 380 (MrH). Exanpl e
M@@@E@ﬁm (1~ Vdroxv-DrODV -indole-1-carboxylic

acid tertAufl eyt&laﬁgl% %ntelﬂleh[la're @q&as 5-ilile-Brgpan- | - oL

enanti oner he racemc xture .
| -cycl ohexyI-I-[2 (I Hthieno[3, 2-c]pyrazol-3-yl)-IHin

o A by e ) i
substit&ﬁﬂgeﬁg BRAL @Qtof%,ea} |1'iﬂpth9<§10 @gg r’; Qg)e?] ?F ﬁg&gggf Bropyl)

el uent fractions ar concent
indole-dfdadoctylihaaidlteibutth ebted {hxy@imﬂmde)]fdrz—-((l -ﬂ:i-ﬂ-ttulm)@aﬁbonyl 1H-

thienol3 2SR Y OF 5 X%%%gi-@egﬁ) laéols-lmﬁﬁrbwéle Ppig fert-butyl ester

[mtemféhiaiead[1 Zgohﬁ%é ‘?% fx%%reé! t

5-propiohid-indole:l -carbokirlic acid fe3i-Huikd, esﬁe)r [737%,313 mmaﬂ: (358 a? a Whlte solid.
Hz)720(IHdJ52Hz)71(IHdd)660(IH
s), 4.21 (IH, s, OH), 1.87 (3H br m), 1.71 (IH br

Step 3 fnﬁ)y: pr%c.:egétm%s ﬁ)ﬁnﬁe)r &}rt']\l}éé!rqg gwgﬁﬂ%hfg@ %t‘pll}§ of EQHI%ZIG (2§ 'B'ut

substitutingyA- (ldﬁert-lﬁalykycarbdn’gfl-(l ]I:‘[—iﬂ-hdnb [fm]pyra&ﬂl‘rlm{)iﬁ-pﬂipi&wyin\dﬂ;le—l-

carboxgéqq:gf uty ester [Intermedlate (15)] fNo?S-ben;\lol_}'fl-Z (lr—ttgll't-eb%ltoxycarbonyl 1H-
thieno[3,2-c]pyrazol-3-yl)-indole-1-carboxylic acid tert-butyl ester [Intermediate (13)] there is
prepared 1-[2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-5-yl]-propan-1-one [94%, Example 28]

is isolated as white solid; 1H NMR [(CD3)2S0)]: 613.34 (1H, s), 11.98 (1H, s), 8.31 (1H, s),
7.77 2H, m), 7.47 (1H, d, T = 8.5 Hz), 7.21 (1H, d, ] = 5.2 Hz), 6.79 (1H, s), 3.07 (2H, q, -
CH,CHs), 1.13 (3H, t, -CHz); LC/MS: 296 (M + H).

Example 29
1-Cyclohexyl-1-[2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-5-y1]-propan-1-ol

N - . N
N N o N N-—NH

(15) Example 29

A solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-propionyl-indole-1-
carboxylic acid tert-butyl ester [400 mg, 0.807 mmol, Intermediate (15)] in anhydrous
tetrahydrofuran (20 mIL.) is cooled to —78°C under nitrogen. To it is added cyclohexyl



To a solution of 2-bronopyridine (224 ng, .42 mol) in

anhydrous tetrahydrofuran (2 nL) is added n-BuLi ( .6
wordoshsmzne, 0.95 ni, .52 nmmol) at -78C under PCT/DSIPE$023814

After stirring for 20 mnutes, to it is added a

sol ution of

| -[2- (1 Hthieno[3, 2-c] pyragel -3-yl)-1Hindol-5-yl)-
propan 1-one (140 rrg, 0. 473 mol , Exanple 28) in

magnes’rlf’in}]y %t(%@t 'Cob htlbég{ﬁ ?t)#n#\ge g&gﬁ% cor(l)tﬁlgfrlll S‘{eé e cooling

bath is @fnlovéd asd e @%icﬁﬂ%mb@ﬁﬁlré Q;r braﬁghtf‘lmtﬂoﬁﬁtem'ﬁbﬁufre a¢dri20mminutes.
i s quenched by the addition of saturated anmoni um

The reactfringnixfere(id chI)ed ) DT(émd:Iqwcm with (bﬁ adﬂ)tlon?ﬁéatrl@éﬁﬂt grgFponium

chloridqisit) Sellebutin gt (ol i hanetfs Tk 55 S48 el g, s with

ethyl acgﬂ'a’cee(do%ﬁf PRAEMbiBE ERtRis 28 nabhe@alikiPBrilyand dried over sodium
chr omat ography (10g silica gel cartridge, 30 - 60%

sulfate atdilierad evert ¥ ghcalgd cartiidgdradtveasbyd the cortddge witloetbyt acetate(20
strlen di solved t of t I
). The,fltGrte i FResad oy FHEdb Bl @@9@5@@”‘3 Hian osttgp S
2-(\H-thieno [ .2-c|pyrazol-3 -vD

H i ndol - 5-yl ] - propan- -ol (171 ng, 31% Exanple 31) as
The orangxefogen A0 wg, HBRARmin{aEDis)disavEd udtemall}{g@@ﬁl(m}QlS &) and treated

with 1M Kgith zaélege%SI%S@f) %‘gfll%fte?@t ?b ¢ ol paiteguggie b Solgﬁlat is
removeé,zéeﬁgr L&3dd A neltrdBRd (Wi 3N hybdoeMBric 34a. (M Flodubid BRikfeted
three tirdes Withidthyl hcetaer(30 2101 e apmbingd pihyl hbetatel phasEs am vasheadwith

-2-ol
brine andtcg]%fi %I\(?g gr%,xgllgl)( %gﬁg%,q qu;@%%’&%ﬁ Elgrlorlillta{o%{r]ap (120g sﬂgca gel cartridge,

s0% ety G e et

5-yl]-prb 9&{3{ B¢ 56 ﬁlgﬁ lé%l EkSmpRyg! M érehl%tsbﬁaym mwdpg)gm] 8
[) that Is cooled to -78Cis added nethyl magnesium
13.21 (Hlloéjﬂﬁm( (Ml 8), VGSV(PHy&bV oflgrem), 7.2 (1), M2@(1SH! 7. mgﬁH) 6.59
der nitrogen. After stirring for 30 mnutes coolin
(1H), 4Bét(1H; ©H), 191 (3H, br m), 1.78 (1H, br d), 1.68 (3H, br t), 1.39 (1H, brd), 1.25 -

0.87 (SH, m), 0.63 (3, t); LC/MS: 380 (M+H).

Example 30
1-Cyclohexyl-1 -[2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-5-yl]-propan-1-ol, enantiomer 1

The racemic mixture 1-cyclohexyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-propan-
1-ol (145 mg, Example 29) is purified by chiral HPLC (Column: chiralcel OJ. Mobile phase:

40 % heptane/60 % ethanol/0.05 % DEA) and the desired eluent fractions are concentrated and
lyophilized to afford chiral alcohol 1-cyclohexyl-1-[2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-

5-yl]-propan-1-ol. enantiomer 1 [51 mg, Example 30] as a white solid; chiral HPLC retention

time 12.57 minwutes at 215 nm; I NMR [(CD3),SO)]: 8 13.22 (1H, ), 11.39 (1H, 5), 7.75
(1H, d, J = 5 Hz), 7.53 (1H, s), 7.32 (1H, T = 8.7 Hz), 7.20 (1H, d, ] = 5.2 Hz), 7.11 (1H, dd),
6.60 (1H, 5), 4.21 (1H, s, OH), 1.87 (3H, brm), 1.71 (1H, br d), 1.59 (3H, br t), 1.18 (1H, br d),
1.18 = 0.87 (SHL, m), 0.63 (3H, t); LC/MS: 380 (M-+H). |



renoved and brought the reaction to room tenperature.

The reaction is cooled to -78C then additional 5 nL of
woreaolpteimagnesi um brom de i s added. After m nuPEBUS100£023814

cooling bath is renoved and reaction tenperature is

brought to roomtenperature. After 4 hours, it is

quenched by the addition ofzsaturated amoni um

chloride (6 nL). After stirring for mnutes, water (20

m.) is added and extracted three tinmes with ethyl

acetate (40 nlL). The conbi ned ethyl acetate phases are

washed with brine and drEgedngiegl sodi um sul f ate.

_Purlflcatlon by chronatograoh 350 S|I|ca ge
] 1 -thiepe[3\2-claparalr3=y]) gpQ

S'yIVIH-lndoI 5- yIl but a
N Exanpl e 32] as a WHite solid; s\

; 13.204 (I H_s) N 4 I s)
NoObs (I H, s), 7.33 p A

7.743 ( R
6.598 (| 4.858 (IH s, OH), % Taa bt
(3H, s), 0.702 (3H, t); LC/MS: 312 (MrH). Exarple 33A

& Exanpl exag:3Bs Example 31
Thi enor 3. 2- c1p>Tazol - 3-yl VI Hi ndol -5-yl | - but an-2-ol OH
To a solutjonarfR-hronNrpylixiargae4 i\ 1 B2anmbl i@ afhydres tetedgiiofuran (2 mL) is

mxture . . .
added ip-Bubi (1.6 fin Berens, 293 Py d ei2onmeDyat - 789G yuddgp it gen. | Afex stirring
-2-0 : I - 1S I fied. b hi.r al L .
for 20 fifsite W AR BNk YR A Ridals Se ket ahelsirap- s

propanﬂt—&ib"((lWOQnQEO %ﬂﬁﬁiol Anchrigie ZQﬁﬁlahByHerst@ﬁ&hyfdfﬁﬁfahqm $nL) drop
are concentrated and I%Gphlllzed to afford (RvV2-[2

wise. After0amonges theigppling brthds gamavad maé cominpebstilsing ahambight temp for

30 min%g 'h%e reac%ion Ifét (Iﬂllencﬁ)ed by the addition of saturated ammonium chloride (4 mL)

followed by water (4 mL). The reaction mixture is extracted with ethyl acetate (120 mL).

Ethyl acetate phase is washed with water, brine and dried over sodium sulfate. Purification by

chromatography (10g silica gel caftridge, 30 — 60% ethyl acetate gradient in heptane) afforded

product. It is then dissolved with minimum amount of methanol and triturated with water to

give 1-pyridin-2-yl-1-[2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-5-yl]-propan-1-ol (171 mg,

31%, Example 31) as a beige solid; IH NMR [(CD3)72S0)]: 6 13.195 (1H, s), 11.417 (1H, s),

8.472 (1H, d), 7.742 — 7.661 (4H, m) 7.259 —7.166 (4H, m), 6.59 (11, 5), 5.697 (1H, s, OH),
2.361 (2H, m), 0.785 (3H, t); LC/MS: 375 (M+H).

Example 32
2-[2-(1H-Thieno[3.2-c]pyrazol-3-y1)-1H-indol-5-y1]-butan-2-o0l
0 S \
OH
NYO#/ S\\
[ \
N\
N N—NH
H

(15) Example 32



[3,2-c]py azol-3 -vD-1 Hindol-5-yl]-butan-2-ol
i soners. One isoner has chiral HPLC retention tine
wa2@zomiimut es a 254 nm HNMR d 13.21 (I H s), BAT/U2004/023814
(IH s), 7.73 (IH, d, J =5.2 Hz), 7.58 (IH, s), 7.32
(IH d, J =8.5 Hz), 7.18 (2H, m, 6.59 (IH s),
4.65(I1Hs), 1.73 (2H, q), 1144 (3H s), 0.70 (3H 1);
L M5 312 (MHH)] and the ot her isomer has chiral HPLC
_J -1-
A soluﬁ(ﬁicﬁ"ﬁ §P—@?ﬁHbgi)%x}€a{§§1 (1?1Hﬁagen%F342 QEyE#ﬁNW?DLﬁ SBplon?pltl ole-1
carboxy?hoeﬂtld kdwit-butyY eBer [@5Gint, 0.D08 nBmél, Hzt@nﬂadme (12K m)anhﬁlrﬁfs

tetrabydop i G St Ppcled o RE 4 i echbppaig romide (M in

t il
b DL g OBV i

removeﬁ&n&bitﬁﬁélﬁ?tﬂe reactisioloadofn-tép&htuse| Thd @actdh is cooled to —7 8°C then
[2- Il—l-thleno[SZC]Eryrazol 3-yl)-1Hindol - q)l;
addltwp%lé mathyl magnesivgy agdethph fier ) mingtesnihy d@@m bath is

removeiFhfi FOACHoR e Kool s LRSS emprastvsr i haus 03
quenché@by thdvhdditiérebf @Mﬁfeﬂfaﬁ{tﬂ&humréﬁﬁihde i(6 B9 e Aftefbtirging ffor 10

t he cool ng bath is renoved and the reaction
minute$, syaar G0 )ksraéd%{md extragtsrhtirsppmea mitbeethyAreatate (40 mL) The

oS0 BN i A s L

Punﬁcﬁicﬁl&@l Mﬁdm&tdglﬂa t(Sﬁ g §iliga 8dtchAREgS] 1tlrEtEﬁ abétﬂ@%éﬂt&@%afforded
1et hyI acet ate . _The corrbl ned extracts are was

. gl 14 fa: a1 Pfoh{ k8 %rﬁz%,(]f‘é@m@b 32] as
mat 10 trid
s S0 S EAEER A, 0 B TR 0,

am, 9, B A LR ?59&%;%@*4@5@&%[ 56OHpeh28 GEL @hdr! GH. 9,

e powder; HNMR [(CD ) SO]: d 13.22
0702(@!136}%%@’ 9 48(1?%%) p [(

Example 33A & Example 33B
(R)-2-[2-(1H-Thieno[3.2-c]pyrazol-3-y1)-1H-indol-5-yl]-butan-2-ol and (S)-2-[2-(1H-
Thieno[3.2-clpvrazol-3-y1)-1H-indol-5-y1]-butan-2-ol

and

Example 33A Example 33B

The racemic mixture 2-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-yl]-butan-2-ol [Example
32] is purified by chiral HPLC (Column: chiralcel OJ. Mobile phase: 40 % heptane/60 %
ethanol/0.05 % DEA) and the desired eluent fractions are concentrated and lyophilized to
afford (R)-2-[2-(1H-thieno[3.2-c]pyrazol-3-y1)-1H-indol-5-yl]-butan-2-ol and (8)-2-[2-(1H-
thieno[3.2-c]pyxrazol-3-yl)-1H-indol-5-yl]-butan-2-ol isomers. One isomer has chiral HPLC

retention time 1 1.52 minutes at 254 nm; 1H NMR [(CD3)250)]): 8 13.21 (1H, s), 11.40 (1H, s),
7.73 (1H,d, J= 5.2 Hz), 7.58 (1H, s), 7.32 (1H, d, ] = 8.5 Hz), 7.18 (2H, m), 6.59 (1H, s), 4.65



s) 8.73 (IH, s), 7.74 (2H, m), 7.45 (IH, s), 7.41 (IH,
t), 7.39 -7.25 (4H, m, 6.93 (IH d), 6.59 (IH, s),
wQ2@80tdiHy d), 2.45 (2H), 2.25 (4H), 2.08 (| H) PCWUS2004/023814
(4HmM 0.75 (3H 1); LC MS: 457 (MrH). Exanpl e
3-(5-Acetyl-I-tert-butoxycarbonyl -1 Hindol-2-yl)-thien
o[ 3. 2-c] pyrazol e-1, 5-di carhgxylic acid 1-tert-butyl
ester 5-methyl esterB(OH) (20) (21) Step 1. To a
(1t o), RS RC] 44 PR - G76 TR M T et Ry s
iral HBEC (N 1
chiral 150 Ile%ﬁ?t?fq‘ogm'j\%r\/l?g;ngcr)r\l/l%elrattgjtj)diﬁn%ult{es p:e[r(lg]ggjsim'l)%@fﬁg' (15, 9)
11.41 (ﬁ@sszlﬁ 78Q1RAr 3 Pk bAYH), V%O%IHH)QM@UHTHJIJE*‘E 5 Ry iooqu m),
40 hours. The reaction is cool ed ¢ and quenched
6.61 (1Bys)t h67daH: s)olg74@H: ), drt6dBHnex §r72((5Hnﬂ)’) LGS B1DH VI
st opped. The solvent is renoved in vacuo and the
slurry mxture is partitioned between dichl oronet hane

(500 nL) and water (100 pdahmpidB£hl oronet hane | ayer is
washed with N hydrochloric aci d (20 rrL) saturat ed (20

NS ‘ frap ndolehi
is chronatographed on O g S|I|ca gel cartrldge (30 to
propandeolo ot hy| acetate gradient in heptane) to afford | -

Hi ndol - 5-v0- et hanone [5. Og, 5@% Internmediate (17)]
d

as gol orl ess oi Q| solidifi standi ng; H NWR
}\, br s), 8. |HOH)

7.917 (|S

TS nm, 6.690 (IH)
D (M NH)yg Stép 27 10 a s

dol¥5-yIN~-et hanone [5g, 31
Internmediate (17)] and 4-(di nethylan no)pyridi i (3§I 4
ng) in tetrahydrofuran (60 nL) is added

di - tert - B@RA gl car bonat e Example 34

To cooled (-40°C) solution of 1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl)-propan-1-
one (110 mg, 0.372 mmol, Example 28) in anhydrous tetrahydrofuran (2 mL) is added
(2-(1-pyrrolidinylmethyl)phenyl)magnesium bromide (0.25 M in tetrahydrofuran) under
nitrogen. After 1h, the cooling bath is removed and the reaction temperature brought to room
temperature. After overnight it is quenched by the addition of saturated ammonium chloride (2
mL). The resulting precipitate is dissolved with water and extracted three times with ethyl
acetate (2 mL). The combined extracts are washed with brine and dried over sodium sulfate.
Purification by chromatography (10 silica gel cartridge, 1:1 ethyl acetate/heptane) afforded
1-(2-pyrrolidin- 1-ylmethyl-phenyl)-1-[2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-5-yl ]-propan-

1-0l (50mg, Example 34) as white powder; 1H NMR [(CD3)2S0)]: 6 13.22 (1H, s), 11.48 (1H,
s), 8.73 (1H, s), 7.74 (2H, m), 7.45 (1H, s), 7.41 (1H, t), 7.39 —7.25 (4H, m), 6.93 (1H, d), 6.59
(1H, s), 2.68 (1H, d), 2.45 (2H), 2.25 (4H), 2.08 (1H), 1.74 (4H, m), 0.75 (3H, t); LC/MS: 457
(M+H).

Example 35
3-(5-Acetyl-1-tert-butoxycarbonyl-1H-indol-2-y1)-thieno[3.2-c]pyrazole-1,5-dicarboxylic acid
1-tert-butyl ester 5-methyl ester




(IMi n tetrahydrofuran, 32 nL) drop wise at 0 C over
55 mnutes. Stirred 10 mnutes then water (30 nL) is
wa@dwem2@antl t he product extracted three tinmes waThusiohy023814

acetate (50 nlL). The conbi ned ethyl acetate |ayers are
washed with brine and dried over sodiumsul fate. The
residue is chromatographed.gn 10g silica gel cartridge
(15 - 20%ethyl acetate gradient in heptane) afforded
Spacetyl -i ndol e-l -carboxylic acid tert-butyl ester

JA 280, 81% 1 nt e nrd |tesg;8 Iorlessg
sol Ded—orr st a > —HNWR ( g, 2 %
7.966 (BH) 7.657 ( 6. 661 (I 672 (3H)

(9H); LC/ MS: 260 (I\/H—|) Step 3. A }Qbe of

S-48etyl -indol e-1 -&arboxylic acid te utyl est er ° )4
[4.85g, 18.70 mmol, Internedi atea)l8)], ethyl ené”
glycol (5.0 g), pyrl di ni unp-tol uenesul f onat e (100 rrg)
in benzene (35 mi) refluxed under with a Dean - Bt'ar k
trap fop 24 hours(To this resulting dark reagtion

m xt ur ellj .oo solid NaHCCh (2%5 g). After

for m nut i &S\ \Ifnrliﬂl er ed under suction and o O
three tine het cetatea_(3Q The filtrat

i s washed tWIoé\ ter (10 7;rr§) /7gn‘wa dried over 09\;4
sodi um sul fate. e crude is CHTN mat o§r aphed on 1Qg
silica gel cartridge (heptane t n 10% et hyl acetgfe

i n heptane) af “Forded 5- (2- et hyI , 3] di oxol an- 2-

yD-i ndol e-| -carboxylic acid tert-b tyI ester |
Internmediate (19)] as colorless oil; NI\/R(CDCI ). d
8.128 (IH, d), 7.706 (IH, s), 765 7.475 (I H,

Step 1. %_'a S&Sﬁi%il c{%gh (lg-élcaﬁsojxgﬁﬁ%ég [1(5?@(3 52 ?&Mﬁé Fin Jegiale (ﬁﬁ in

anhydrauﬂeﬂraliydmﬁ@én (1000 mL) is added methyl lithium (1.6M in diethyl ether, 150 mL)
5-(2-nethyl -[1, 3]djoxol an-2-yl)-indol e-1-carboxylic

drop wisg ogerc6l) pripfes periagise L he aesylfing Previpiaterisgitirred at ambigef; temp for 40

hours. (19)1 1 n anhydrous tetrahydrofuran (20rm)is added
triisopropyl borate (4.61g, 24.51 nmol) and cooled to

The red$tibn §@RIled B 09C ikl QRAEKEAIANE carlBiold hddition of water (5 mL) until
hept ane/ t etr ahydrof uran /ethyl benzene, 14 nlL) drop

boilingstappecit Thesobywntis wnqquunefgcmnddh@ slupg e tushistpiaitioned between

cichlory TS ARy A FRTeEP (|00 B Efpreihelile Gieit Wil gin 1

hydrocﬂbﬁg hcfitilt qzt) 8AlL), §at§1ra@é’& NaBCOdi(20 £4) WridR a3l dbi¥d bAGRb@uhCsul fate.
acl |
The residue is chromatographed on 110 g silica gel cartridge (30 to 50% ethyl acetate gradient

in heptane) to afford 1-(1H-indol-5-yl)-ethanone [5.0g, 50.6%, Intermediate (17)] as colorless

oil. Oil solidified on standing; LH NMR (CDCl3): § 8.846 (1H, br s), 8.356 (1H, 5), 7.917 (1H,
d), 7.449-7.297 (2H, m), 6.690 (1H), 2.713 (3H, s); LC/MS: 160 (M + H).

Step 2. To a solution of 1-(1H-indol-5-yl)-ethanone [5g, 31.41 mmol, Intermediate (17)] and
4-(dimethylamino)pyridine (39.4 mg) in tetrahydrofuran (60 mL) is added di-tert-butyl-
dicarbonate (1M in tetrahydrofuran, 32 mL) drop wise at 0°C over 55 minutes. Stirred 10
minutes then water (30 mL) is added and the product extracted three times with ethyl acetate
(50 mL). The cormbined ethyl acetate layers are washed with brine and dried over sodium
sulfate. The residue is chromatographed on 110g silica gel cartridge (15 - 20% ethyl acetate
gradient in heptane) afforded 5-acetyl-indole-1-carboxylic acid tert-butyl ester [1.28g, 81%,




3. The m xture becane solution which is extracted

twice with ethyl acetate (100 nlL). The conbi ned et hyl
wa@ewsara7phases are dried over sodi um sul fat e BETUS2004/023814

filtered. The solid crude is triturated with

acetonitrile and water to obtain

5-acetyl - 2-net hyl -i ndol e- | -garboxylic acid tertbutyl

ester (4.76g, 96% Internmediate (20)] as light yellow

eSS 1A g o Sy Sty e i 5201
(2H), 7?a6r§ (ltﬂ) r6 ?%&%?%6@%% ogr(gﬁh{/]la z(?]l\/@ﬁj1 Icgﬁkg%ﬁégaﬁﬁm

elution with ethyl acetate in heptane. Step 5. In a
Smth process vial c&lo - 20 nL capamty{ is placed
Step 3.5A geigttyie-of SnaaetHinddlerd taarhoxslie asig ﬁartbm eu;tearé‘i 85% 810 mmol,

tnerm G L1 11 St st I LG R ine (100 e im bemsene
(35 mL}1id refluxbd upler@$) with b Dah ISydrk &% E6r iﬁﬁﬁum o BuHeShI i Hark

I nternedi at e

reaction mixtuse &y atldg# éﬁlyg bﬁHﬁﬂu (ﬂé)g)f évften stamiap dorci oinotes) it idfiltered

ronet hane 5
ander TR, o AR PP S s B il T2 SR b v
with whter d Do) ahdvaiied o{ek@Fodiufi sulfatd) eTHeRREdel 19 Bhl’i)ﬁféﬁ)_%‘rﬁ)hed on 10g silica
filled wth and seal ed using cappelar;& devi ce
an o

gel cartridge (hhentang thew 1 874 athyl @getalg inhery rlediSc(Remethy-[1.3]dioxolan-2-

(Personal cher_n str optlmzer) for minutes. Water 1IS
idhterilrtglcestes [ nfeisediaior 19 asgolorlesgeil; TH NMR

oot 53 BHERS A vl ) 7265:"@%2% S35 AU 1o
m), 3'8%%@§FT%§ 23§%§ Pfd%@k{é but oxycar @Mngﬁ)l lnHI_ﬁiegfjglne2

2-yl)-thieno[ 3., 2- clpyrazole L5-di car boxylic acid

l-tert-butyl ester 5- nethyl ester (230 ny anmpl e
Step 4. 359 a grolyjpen of Ze-methylivRIdiexglan-2-gbyindols- 18033188(}’ li¢ ppid ggrt-butyl

ester [456599 d %{?m?cﬁ %@%g%h@ﬁﬂ(@g Qllafﬁxgg!‘fu% &ﬁaﬂy(%gf%i%@mi%ﬁ added

triisoprépyl bokeatis.634 D4 S imol) HdedodRi t810eC nder N,. To it is added LDA (1.8
M in heptane/tetrahydrofuran /ethylbenzene, 14 mL) drop wise at 0°C over 40 minutes periods.

After another 35 minutes, the reaction is quenched by the addition of aqueous 2N hydrochloric
acid at 0°C. The white solid precipitated is slowly acidified with 3N hydrochloric acid till pH
= 3. The mixture became solution which is extracted twice with ethyl acetate (100 mL). The
combined ethy] acetate phases are dried over sodium sulfate and filtered. The solid crude is

triturated with acetonitrile and water to obtain 5-acetyl-2-methyl-indole-1-carboxvlic acid tert-

butyl ester (4.7 6g, 96%, Intermediate (20)] as light yellow solid; 1H NMR (CDCl3): & 8.30

(2.67,3H), 8.1 8 (1H, d), 7.90 (1H, d), 6.78 (1H, s), 2.61 (3H, s), 1.62 (9H, s); LC/MS: ESI*™
304 (M + H)

Alternatively, the crude can be purified by chromatography on silica gel by elution with ethyl
acetate in heptane.

Step 5. In a Smith process vial (10 — 20 mL capacity) is placed 5-acetyl-2-methyl-indole-1-
carboxylic acid tert-butyl ester (436 mg, 1.44 mmol, Intermediate (20)], 3-iodo-thieno[3,2-



3-i odo-thieno[ 3, 2-c] pyrazol e-1, 5-di carboxylic acid
1-tert-butyl ester 5-nmethyl ester used in Step 5 of
waEx@spta7svas prepared as foll ows: NO NH MeO C ¢eRYSZ088)23814
(24) Step3 TJ/ MOC/ / Nt -\ S1 (21) (26) (25)
Step 1. 5-Methyl-4-nitro-thiophene-2-carboxylic acid
is prepared according to Snjisder et aI (H. R Snider
and L. A Carpino, J. . Zack, Jr., . F. MlIls, J. Am
afone I
clpyr ava?FéE?ﬁmgéﬁg%ﬁuigﬁ?gg ng%§§2g$%§£§%lc acl gﬁ MPgHOI
Intermexbate (21)], ¢4 1 ’abmsﬁd@hmgdphnsbhmmhfqmmemﬁ diehlotdpalladigml Wwiith

cicklorgngffas 3diyet (3o P55 oen). easfaipsihonaty (WY Bgi bk mmoD) and

mixtur&of 1 QQﬁ’&anHwa?&’fl 0 hZXYThe realitSH B0 AlRRWEHN, adPdebied using
2436-2441) to obtain

cappm@demd:dlyl“he&emﬁdmml)hﬁmﬁhhétﬁe&aWCWhﬁ@oﬂﬁdXPﬁﬁbhaﬂchemlstry
. .ester [Intermediate (23)].
optimizer)\fe A{» i W%at%ms pprERd ogt ?@alraéész@/mhsl sgdiven prfafey| The organic

phase i ﬁfr@d’q 1 elgg)rg? A9 éig% gg{l[ éﬂ%g%gﬁff }ﬁ{)l%at(v'ﬁg%h c!lég /35g silica gel

cartridgea20 adaoemmm advtate galdidnt ifdBer@dne) fo ﬁﬁd&@ @Brudetyhe-tert-
m xt ur e IS shaken under 50 pSI of dr ogen. The
d 17 BHKC 3 ; Dy 1 h 5 -_.: 1 (, 1Mﬁerﬁ-hu.tyl GS'[GI' 5"

ety SEE S Bl o T aﬁm KEDRSO et hy#s (LEL 9,
8.199 @%ﬁ,%roqs[s,]\;é@%l.?gl 61%%05 % 381t i, Y ML 5625 B8 P81 (om,

s), 1.365 (9H, s); LC/MS: 540 (M+H).

Intermediate (21)

3-iodo-thieno[3.2-c]pyrazole-1.5-dicarboxylic acid 1-tert-butyl ester 5-methvl ester used in

Step 5 of Example 35 was prepared as follows:

2
HO,C S MeO,C MeO,C

22) @3 (24)

Step 3

O O

r°
N
StepS Step 4 \
S

@1 (26) (25)

z

\

Step 1. 5-Methyl-4-nitro-thiophene-2-carboxylic acid is prepared according to Snider et al. (H.
R. Snider and L. A. Carpino, J. F. Zack, Jr., J. F. Mills, J. Am. Chem. Soc., 1951, 79, 2556-
2559) from commercially available 5-methylthiophene-2-carboxylic acid and is esterified
according to known processes (P. Cogolli, F. Maiolo, L. Testaferri, M. Tiecco, M. Tingoli,
J.Chem. Soc., Perkin I, 1980, 1331-1335; V.M. Colburn, B. Iddon, H. Shuschitzky, J. Chem.



Step 3. A magnetically stirred m xture of potassium
acetate (4.52 g, 46.1 mM) in toluene (100 nl)

W@ ovsaa1rsng 4- am no- 5- met hyl -t hi ophene- 2- car borg1/082004/023814
acid nmethyl ester [12.8 g, 74.7 nM Internediate (24)]
is warnmed to dissolve the am ne. Acetic anhydride
(13.8 nL, 124.9 nM is addegsbto this mxture and it is
heated in an oil bath. Isoanyl nitrite (9.73 nL, 72.4

Soc., P¥Min | VA 9‘7‘7I degh 635@4 C))% gH{aﬁrc‘S—nMI—q- ltrgttm%nﬁ‘édeSZ Sa%évﬁh' ggid
over ni ght>.” The co m xXture 1rs arfuted w tir et nyl
meth laasm@me:n(n&diatmzm] filtered and the filtrate is
concentrated to a black solid which is purified by
chr omat ogr aphy, eluting with heptane-25% et hyl

) t % |
Step 255 ME B4 100 MG LYo Ho S B IRIATES (007 B (v
Intermediate §23)] isfdiasdliahin slh)ﬁtaaetaler(QO(Dﬂﬂg t@WhIi‘hqil)‘Vﬁlbﬂladlum on charcoal

0 SR ) S S A b
by ﬁltrgt? ] %ggtf{% Fé)ﬁfteﬁ ?E enoe%[ 1(3&\2}1%4 antifi Q—Sﬂnl e@l—t%i(]%ugl%%lcs:érgngﬁc acid

methylasted []rMth/L 90 80B Mnfetmedigte (24)7 2s mﬂow bolids M U789 €100%, M + 1).
(25)] in nethanol (30 nL) is added sodi um net hoxi de
(25 wt% in nmethanol). The resulting solution m xture

irr . . Qi . [S h
sep 3, A BAPEEERLAL 80,600 bl £ 8552 45 T ipn 1o
mL) coadfdmdg 4-asmlind-5.anethfl- ﬂ]ﬁijﬂhﬁ@e P-cartogylidackB et ¢stérl]12.8 g, 74.7 mM,
di.nmet h %l formam de (2 The reaction m xture then

Intermegafe i wernged t@l’dl¥0h@l} ¢ amine. Aeeticeamhydride @advek, 124.9 mM) is

added t}‘)atféig?m @ce a:g{i &’tqs hégt?tﬁg{)éﬂ &E%ﬂﬁ dlaga?t% AT e{% erpf;: "/;Zt 2 nﬁ\/I) is

added bk BO@Min@¥ I HEAtRG aMoBC ﬁéf\édilﬁnﬁéMenﬁglﬁt Fh&cdoded Im-x)ture is diluted
The conbi ned et hyl acetate hases are washed with

with ethyl; agetatedl 9@ anloy Bltereddind th tetie camngnfratied 6r ®blackTudid which is

i 3 eSO B B e LS

acetate[ ( an)lemé)g 2 d@(%e%atg 3@})&1@%‘0‘% gt'ﬂk} éé@{ateoﬁ’eg%é L6 % acetate.

F ractlogs gpmal(ugg ptgy pSidupt &e ctrmbmephand gom:enﬁated to afford —ace:[yl—lH-
d 2-

thieno Sicat B R AT 8 fedafye 31
tetrahydrofuran (120 nL) is added

4§d| met hyl am no) pyri di ne
Step 4. To a suspension of 1-acetyl-1H-thieno[3,2-c]pyrazole-5-carboxylic acid methyl ester

[1.3 g, 5.79 mmol, Intermediate (25)] in methanol (30 mL) is added sodium methoxide (25

wt% in methanol). The resulting solution mixture is stirred at 60°C oil bath for 20 minutes.
The oil bath is removed and stirred for 5 minutes. To this is added a solution of iodine (1.76g,
6.93 mmol) in dimethy] formamide (2 mL). The reaction mixture then heated to 60°C for 1
hour. The solvent is removed in vacuo. The crude is partitioned between ethyl acetate (100
mL) and water (100 m1L) and aqueous layer is further extracted with twice ethyl acetate (25
mL). The combined ethyl acetate phases are washed with brine, dried over sodium sulfate and

filtered. The solvent is removed in vacuo to give 3-iodo-1H-thieno[3.2-c]pyrazole-5-

carboxylic acid methyl ester [1.58g, 89%, Intermediate (26)] as light yellow solid; 1H NMR
[(CD3)2SO)]: 6 13.80 (1H, brs, NH), 7.947 (1H, s), 3.870 (3H, s).




(8 ng) and di-tert-butyl-dicarbonate (IMin
tetrahydrofuran, 5.3 nlL) dropw se at room tenperature.

W@ Rdosn2@ri rring for 30 m nutes, the sol vent i SPCEDB084023814
in vacuo. The solid is suspended in a m xture of ethyl
acetate, heptane and nethanol and stirred for a while.

The solid is filtered and vgcuumdried to give

3-i odo-t hi enor 3, 2-c] pyrazol e-1, 5-di carboxylic acid 1-

t
Step 5. ?!tsg;rrﬁrrgg?ijgt%% Liglo- EIH'ES%%()P &s %]‘i eaz[g?)e ;i gax%[»(% e%mdggﬁhyl egter [1.5g,
4.87 mﬁlo&igﬂte(ﬂnlekila@ Q26;8] 1ﬁ®ﬁra(h§?(ﬂtofv$r)m (I2068B) is2ddedsd(dinh&thWinino)pyridine

40 M Ex | 6 . .
(8 me) g 4 Ryt Al OV i i rratiar.cS 3 mEd dyomyien ¥10m
temper&ul )ﬂi}téf:stﬂ'ﬁ?g f(?ﬁ?d%kmﬁ&t fHle sglv%ht is Neh &SEATR L Beuo® AR 15638
A sol ution acet yr - DUt oxycar bony! -
suspenéted inclohi@useldftetiiyd moethte, Repte]mymdmﬂﬂ&nﬂ)l nd sdirtbarfbxm(whil@. The

soid isisred i psrtadyed s Mﬁé&gﬁé&u@
W—&Mﬁ&%&%@%iﬁ A S tirae I shodihisod MR

[(CD3);SOPEB . HEE (AR Cé% NeYHJ gﬂ}% 229 @3t HILEMS) 409T{M 10

queous phase i § extracted three ti'fres wth e
mL) . Conbi ned et her phases are washed with brine and
dri ed over sodiumsulfate. Purification by

chronatography on 10y si Ekamaplgéb cartridge (50 - 70%
3-( S-A t’lylH‘l C(? tl% yl) gﬁ—f‘ﬂn&?&B d ]Qs?rgzo?g g—car fo];o?ﬂc acid methyl ester

|ndoI 2 yI VI H-thwenors 2-c] pyrazol e-5-carboxylic acid

met hyl ester (15 yQ \Exanple 36) as white solid;

[(6D) SO]: daa 82 (IH s), 12.13 (IH s), 8. 34

7.78 (I1H, d), 7. 500(|H d)
d

Example 35 ‘ Example 36

A solution of 3-(5-acetyl-1-tert-butoxycarbonyl-1H-indol-2-yl)-thieno[3.2-c]pyrazole-1.5-

dicarboxylic acid 1-tert-butyl ester 5-methyl ester (115 mg, 0.213 mmol, Example 35) in
tetrahydrofuran (5 mL) is treated with 2N hydrochloric acid (aqueous, 3 mL) and heated at |

70°C for 17 hours. The reaction is cooled to room temperature and neutralized with Na,CO3
(aqueous). The aqueous phase is extracted three times with ether (10 mL). Combined ether
phases are washed with brine and dried over sodium sulfate. Purification by chromatography
on 10g silica gel cartridge (50 — 70% ethyl acetate gradient in heptane) afforded 3-(5-acetyl-
1H-indol-2-yl)-1H-thieno[3.2-c]pyrazole-5-carboxylic acid methyl ester (15 mg, Example 36)

as white solid; 1FL NMR [(CD3),SO)]: & 13.82 (1H, s), 12.13 (1H, s), 8.34 (1H, 5), 7.97 (1H,
s), 7.78 (1H, d), 7.50 (1H, d), 6.90 (1H, s), 3.91 (3H, 5), 2.61 (3H, s); LC/MS: 340 (M-+H).

Example 37
3-(5-Hydroxymethyl-1H-indol-2-y1)-1H-thieno[3.2-c]pyrazole-5-carboxylic acid




Exanple 37 3 -(5-Hvdroc vnetliyl- Hindol-2-vD
Ht hi eno3 ~-ci pyrazol e-S-carboxylic acidCO Me Step 1
w@aosMn218) - NH Exanple 37 Step 1. In two sepaPEL/ES2004/023814

Smth process vials (10- 20 niL capacity) are added
3-iodo- I Ht hi eno[ 3, 2-c]pyrazol e-5-carboxylic acid
met hyl ester [420 ng, 1.367gvol, Internediate (26)],
5-(tert-butyl -di netl xyl -silanyl oxynet hyl)-I Hindol e- 2-
boronic acid 1-carboxylic acid tert-butyl ester [912

>I\| ng, 2.25 mmol, Interrredirﬁlp (8), prepargd Lidescri bed come

~%d n Exanple 1-4 of Internattgnal Patep Appl VCW
Puhl i cati on No. \WBpG2/ 32861] ot assi.upn car bon M /~
agueous;swd. 25 .”.”L) b \ 4 N \N’NH
te r;ys(tri phenyl phosphi ne) pafi ali ul{ 0) (87 ny, J—o
0. 07 ), and a i xture of toluene/ethanol (9:3 )L
n). Thé Teactjon/tlubg is filled ®ithN 2 and seal s
usi ng cappi ng dgvi<e. ‘iThe reactiop m xture i s heated
to 120 C using fii cgsowave (Personal seheni stry
optim zer) for 900 seconds. After|reactions are over
conbined theminto a flask, dilut&d withrethyl acetate
(50 m.) and washed twi ce w th water (X0 nL), brine and
dri ed over sodiumsulfate. Ruyrifigcatjoh by
chr omat ography on 35g silica @ cart ng;dge (30 - 50%
et hyl acetate gradient in hept ane'% g“éve two naj or
fractions. The higher rising Refractions are conbi ned
and evaporated solvent i n vacuétd give

- - b - di net hyl -.si | hyl)-2-(5-, . .
Step 1. Ja W soredriarpit: PRopH s (B 20mY SRy s pided iadpd -
thieno [?,g%n@@&dlég-@&b&yqi@rakmﬁ&%ﬁ#l Q& ¢42d £531.88 mmol Intengz%iate (26)],

nternedi ate (27)] as |ig dyeI l'ow solid. LG MB:
S-(tert-BuipHjimethind-silendpxyrnethyily- 1rindole-2-boronic acid 1-carboxylic acid tert-butyl

ester [912 mg, 2.25 mmol, Intermediate (8), prepared as described in Example 1-4 of

International Patent Application Publication No. WO 02/32861], potassium carbonate (2M,
aqueous, 2.25 mL) tetrakis(triphenylphosphine)palladium(0) (87 mg, 0.0752 mmol), and a
mixture of toluene/ethanol (9:3 mL). The reaction tube is filled with N, and sealed using
capping device. The reaction mixture is heated to 120°C using microwave (Personal chemistry
optimizer) for 900 seconds. After reactions are over combined them into a flask, diluted with
ethyl acetate (50 mL_) and washed twice with water (10 mL), brine and dried over sodium
sulfate. Purification by chromatography on 35g silica gel cartridge (30 — 50% ethyl acetate
gradient in heptane) gave two major fractions. The higher rising Ry fractions are combined and
evaporated solvent in vacuo to give 5-(tert-butyl-dimethyl-silanyloxymethyl)-2-(5-
methoxycarbonyl-1H-thieno[3,2-c|pyrazol-3-yl)-indole-1-carboxylic acid tert-butyl ester [653
mg, Intermediate (27)] as light yellow solid. LC/MS: 542 (M+H). The lower rising Ry

fractions are combined and evaporated in vacuo to give product 3-[5-(tert-butyl-dimethyl-

silanyloxymethyl)-1 H-indol-2-y1]-1H-thieno[3.2-clpyrazole-5-carboxylic acid methvyl ester
[253 mg, Intermediate (28)] as light yellow solid; LC/MS: 442 (M + H).

Step 2. To a solution of 3-[5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indol-2-y1]-1H-
thieno[3,2-c]pyrazole-5-carboxylic acid methyl ester (1.0 g, 2.26 mmol, intermediate 28) in



fractions are conbi ned and evaporated in vacuo to give
product -[5-ftert-buMdi nethylsilanyl oxynet hyl VI
woRiadnd172- yl ] -1 Ht hi eno[ 3, 2- c] pyr azol e- 5- car bPXy/US2004/023814

acid methyl ester [253 ng, Internediate (28)] as |ight

yellow solid; LCOMs: 442 (M+ H). Step 2. To a

sol ution of -79 -

3-[5-(tert-butyl-dinmethyl-silanyl oxynethyl)-IHindol -
tetrahydr%h]raﬂ W%& Q%a(gjga SSJIJIB}H ﬁ’}@é}?ﬁ% r@@%&i 'v&até?c(V %L%H ¥1l=:ated at
60°C oil I‘bh&ltfbﬁhﬁ oafsu redit (4ddetl ywaks aad d@ﬁist‘é@ gHueRyith ZX ihglérochloric

500 z and water (7 nL) and heated at 60 C oil Dbath

acid. The pradygr s extracied with harectmeseathyl agetated 89 mdoedhp ppmbinad ethyl

et s R USRS % TR RS 51 B8

chromafdghiythyasehéiticd BA{eHyPAR ML d 0% hbhidd] Elﬁetﬂﬂ%c@fate? dfforded oil.
over sodium sulfate. Purification by chromatography
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M +H)I H, d), 7.104 (IH, d), 6.677 (IH, s), 5.004 (IH OH,
4.550 (2H, CH OH); LCO Ms: 313 (M + H). Exanple
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-(5-hydroxynmethyl - Hin - 2= - Hthi en6[3, 2-
ci pyrazol -5-v -nmnet hanong%ﬁ%]’l&%H NH Exanple 3 7
[4-(4-Fioacrphea38)-pipesaziel o }-Br(Seliydroxymethyl-1H-indol-2-yl1)-1H-thieno[3.2-
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Example 37

Example 38

To a solution of 3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic
acid [124 mg, 0.396 mmol, Example (37)] in dimethyl formamide (5 mL) is added 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide (91 mg, 0.474 mmol) and 1-hydroxybenzotriazole (54
mg, 0.399 mmol). After stirring for 10 minutes, to it is added diisopropylethylamine (0.138
ml) and 1-(4-fluorophenyl)piperazine (79 mg, 0.438 mmol). The resulting yellow solution
mixture is stirred at room temperature overnight. The reaction mixture is diluted in ethyl
acetate (60 mL) and washed with water (3x10mL), brine and dried over sodium sulfate.
Purification by chromatography on silica gel (50% ethyl acetate/heptane then ethyl acetate)
gave solid. The solid is redissolved in methanol and triturated with water to give [4-(4-fluoro-
phenyl)-piperazin- 1 -y1]-[3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3.2-c]pyrazol-5-yl]-

methanone [110 mg, 56%, Example (38)] as cream solid, mp = 156-158°C; 1H NMR



acid [124 ng, 0.396 mmol, Exanple (37)] in dinethyl
formam de (5 nL) is added | -ethyl -

w@ 3eodiomany | ani i nopropyl ) carbodii m de (91 ng, OPAWYS2004/023814
mol ) and 1- hydroxybenzotriazole (54 ng, 0.399 mmol).
After stirring for 10 mnutes, to it is added
di i sopropyl ethyl am ne (0.1g8.nL) and
| - (4-fl uorophenyl) pi perazine (79 ng, 0.438 mml). The

L b ke R A s ClT
6.648 d(@x?é% (11% P%fe)e Sggér | é ovIe_rré\j3 r}%%é Qﬁ %’ljﬁé %8 (4H, br peak);

LCMSPMéMG-&ﬁ).on by chromat ography on silica gel (50%
et hyl acetate/ heptane then ethyl acetate) gave solid.
The solid is redissolved in nethanol and triturated

with water to give r4-(4gf g@henyl Vpi per azi n-
-yl]-13 -(5- hvdroxynethMrmj yl')- Hthieno[
3-(5-HydZox sty 6l-indoy-}yl)- 1%@(8]@-0“&1&01‘335 chbdxylioait{3eethoxy-

(38)] as creamsolid, p = 156-158C, HNWR (CD3)2SO]: d
propylemideo (| H, s), 1.59 (IH s), 7.563 (2H), 7.356 (IH),
7.109 - 6.985 (5H, n), 6.648 (IH), 5.004 (IHt, OH), S
4.553 (2H, d, OCH ), 3.856 (4H, br s), 3.208 (4H,
peak); LM 476 (M+ H). Exanple 39 o
3- (5- Hydr oxy Wi -1 Hindol-2-yl)- Hthieng|
ow/r azol e- 5- oxyl i c_acid (3-ethoxypropyD- gni'de OH OH

thyl -1 Hindol - 2- L4 33, 2-Cc] pyra
z lic acid [159 nm, sy, NExarrpl e
37], 1thdroxybenzotr| azole (116>vg, M. 858 nmol ),
PSC&E;QQ;ﬁusbm de Example 39

To a mixture of 3~(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic
acid [159 mg, 0.507 mmol, Example 37], 1-hydroxybenzotriazole (116 mg, 0.858 mmol), PS-
carbodiimide (1.2 mmol/g, 845 mg) in Dichloromethane (8 mL) and dimethyl formamide (2
mL) is stirred at room temperature for 25 minutes before addition of 3-ethoxypropylamine
(45mg, 0.436 mmol). After 4 h, PS-trisamine (4.03 mmol/g, 500 mg) is added and stirred for 6
hours. The reaction mixture is filtered and the resin washed under suction with
Dichloromethane (3x15 mL). The filtrate is evaporated in vacuo. The crude is purified by
chromatography on 10g silica gel cartridge (ethyl acetate then 1% methanol in ethyl acetate) to
give thick semi solid. It is redissolved in methanol and triturated with water to give

3-(5-hvdroxymethyl-1H-indo1-2-v1)-1H-thieno[3.2-c]pyrazole-5-carboxylic acid (3-ethoxy-

propyl)-amide [30 mg, Examyple 39] as pale yellow solid; 1H NMR [(CD3)250)]: 6 13.490
(1H, s, NH), 11.56 (1H, NH, s), 8.70 (1H, t), 7.88 (1H, s), 7.51 (1H, s), 7.38 (1H, d), 7.10 (1H,
s), 6.66 (1H, s), 5.01 (1H, t, OH), 4.55 (2H, HOCHs-), 3.44 (6H, m), 1.80 (2H), 1.12 (3H, 1t);
LC/MS: 399 (M + H).

Example 40
3-(5-Hydroxymethyl-1H-indol-2-y1)-1H-thieno[3.2-c]pyrazole-5-carboxylic acid methyl ester




(1.2 mmol /g, 845 ng) in D chloronethane (8 nL) and
dimethyl formamde (2 nL) is stirred at room

wao ewperarure for 25 mnutes before addition of PCT/US2004/023814
3- et hoxypr opyl am ne (45ngy, 0.436 mmol ). After 4 h,
PS-trisamne (4.03 mmol /g, 500 ng) is added and
stirred for 6 hours. The rgaction mxture i s filtered
and the resin washed under suction with
Di chl oronmet hane (3x15 nl). The filtrate is evaporated
igagqcuo. The crude is pyrified by chromatography &
1 lhica gel cartr|'gé ?ethyl acebdate then 1% QA

2-c] pyrazol e-5-carboxylic acid (3-ethoxypropyl Vam de
[30 ng, Exanmutse 39] as pal e yell ow solid; ExdRed

A solu‘upngg 3(—'15';6!&';"%’3?1{}*}-%5[3}6@#1?@ olxl;mggg )rﬁ% 11(19801 27yl£g)1.—_lliq1itg?16[3 2-
c]pyrazgf Qa(rg&cﬁﬂc'_ﬁcmi}nggg? %ﬁ)eﬁ f1?2 flgg (qul_’_i')S ofs %ﬁédﬁ‘g@é

dlssolvd:d) 1.n taxaﬁﬁf(ﬁ’uﬁéh (10 mL) and treated with tetrabutylammomum ﬂuonde (1 0Min

Hydr ox methyI-IH-lndoI 2-yl)-1Hthjienor3 cl.pyr.a
tetrahydzeﬁ%als Deqrmbgid stied averaighy | Thesrartiopayixpr %Fﬁfﬁé%‘] i ethyl

sectat 3 Whfl e Sne L Ted ningan sl Ty ke
chromaﬁ)grdrt]ﬂheﬂ bin 110 pasditda3ze? eamidger (80% ethyd acatatb dx itptaneathérdethyl acetate) to
t t 192 435 I nt i at 28
obtain sﬁidd@g&;’t@ﬁém%ﬁnt@m 51%9/&%%5? QIPA]% e &?ﬁ@aﬁ;&e&d&gm_‘m
1B ind3 ek fid Y Bo s
1 ' { t
s SO AT 7 el .. 7.1

s), 7515(me t 238 fher, Hep=QueH:$ 7CHy QFRUCDE3nhEd), 8B8YEH, §i 4.1 175@11{ brs,
cartridgé (50% et hyI acetate in hept ane then et hyl
OH), 4éé éZH,t 2 YCHOBD1 200 (31d) 3, dCOREHp )y $LCAMISZRBi (M- +Ehm et hyl
acetate and heptane afforded 3-(5-hydroxynethyl | H
i ndol -2-yl)-1H1thieno[3, 2-c] pyrazol e-5-carboxylic acid

methyl ester [90 mo, 73%xample 41
3-(5-Hydroxymethyl-1H-indol-2-y])-1H-thieno[3.2-clpyrazole-5-carboxylic acid (pyridin-2-

ylmethy])-amide




Exanpl e 40] as beige solid; HNMR [(CD ) SO]: d 13.66

(IH s), 11.60 (IH s), 7.92 (IHs), 7.51 (IH, s),
wQ@2®880tdiky d, J 8.2 Hz), 7.10 (IH, d, J = 8.2 p&l/USHIE®R3814

(IH s), 5.75 (IH br s, OH), 4.54 (2H, s, -CH OH

3.90 (3H, s, -COCH); LCOM 328 (Mt + H). Exanple 41
3 -(5-Hydroxynet hyl - | Hingsl-2-yD- H-thieno|

. 2-c] pyrazol e-5-carboxylic acid fpyridin-2-

yl met hyl Vam deB(OH) NH,Exanpl e4l Step 1. do a sol ution

of Fki odq,fei,ﬁ-t hienof 3, - c] pysigzol ex5- car boxyhi crvaci d
| hyl' ester-[ 4. 4. 68 mot—+nt gredi atie ([R6)]] in
© rakydrof uran™@0 nL) is added pdtessi um hyd i de

o (2.83 g, 50.44 miol) and water (20 ni). The resulting
reacti on mxture i ssheated at 60 C oil b&Ph under for
2 hours. The solvent is renpved in vacuo %i ssol ved

[

crude in water (20 nL). The water | ayer /iglified

using 2N hydrochloric acid till pHis 5. ite solid
precipitated are collected and rinsed w th watery"Fhe
filtrate is extracted three tines w t¥erét hyl ace o
(50 nmL). The conbi ned ethyl acetate phases are washed o
with brine and dried over magnesium sul fate and o )L
filtered. Conbined solids and stirred in heptane®and

filtered to obtain 3-iodo-I|Hthieno |

. 2-c] pyr azl g- 5-ear boxylic a?gtq [2.15g, 5009
| nt er redi at)e Ngz@as whit e sied; :
), 7832 (Idd,48); LOMS, 294 ( H. Step

/e of -~

i eno[ 3, 2-c] pyrazol e-5- xyl\rh—G‘Haci d
nmrol , Internediate (29)],"

I;IEyI - 3- (3-di net hyl ar ni nopr opyl ) car bodi gﬂg‘i de (821
38" mol ), 1-hydroxybenzotriazole (482 ny, 3.57

| -et
Ny,
23 M ] ) | :
Step 1. tn'lér@h)somao& b BhdHe 1ﬁmmmcM5Jc§rg§§é%1w&% Riethy PR [4.5¢,

nperature for 10 mnutes. TO it iIs
14.60 miinpk pepdiase (R6) ki tetealfydrGfurdn (99 1) imadidéd potassium hydroxide (2.83

g, 50.44 mmol) and water (20 mL). The resulting reaction mixture is heated at 60°C oil bath

under for 2 hours. The solvent is removed in vacuo and dissolved crude in water (20 mL). The
water layer is acidified using 2N hydrochloric acid till pH is 5. White solid precipitated are
collected and rinsed with water. The filtrate is extracted three times with ethyl acetate (50 mL).
The combined ethyl acetate phases are washed with brine and dried over magnesium sulfate

and filtered. Combined solids and stirred in heptane and filtered to obtain 3-iodo-1H-

thieno[3.2-c]pyrazole-5-carboxylic acid [2.15g, 50%, Intermediate (29)] as white solid; 1H
NMR [(CD3)2S0)]: 6 13.711 (1H, s), 7.832 (1H, s); LC/MS: 294 (M + H).

Step 2. A mixture of 3-iodo-1H-thieno[3,2-c]pyrazole-5-carboxylic acid [1.05g, 3.57 mmol,
Intermediate (29)], 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (821 mg, 4.28 mmol),
I-hydroxybenzotriazole (482 mg, 3.57 mmol) in dimethyl formamide (45 mL) is stirred at
room temperature for 10 minutes. To it is added diisopropylethylamine (1.3 mL, 7.46 mmol)
followed by a solution of 2-(aminomethyl)pyridine (425 mg, 3.93 mmol) in dimethyl
formamide (2 mL). After stirring overnight, the reaction mixture is diluted with ethyl acetate

(200 mL) and washed water, brine and dried over sodium sulfate. The residue is



foll owed by a solution of 2-(am nonethyl)pyridine (425
nmg, 3.93 mmol) in dinethyl formamde (2 nlL). After

W@ 005026105 over ni ght, the reaction m xture is dPCTIUSZH04/023814
with ethyl acetate (200 nL) and washed water, brine
and dried over sodiumsulfate. The residue
i schromat ogr aphed on 35g sigkica gel cartridge (ethyl
acetate and 10% net hanol in ethyl acetate) to give

oy AL B LBEB i DSy e
to give 330dd-1Hsthienbj3ght]pyeddodens satbostyli¢ &/ Gpyridied 2 (Mnethil) anfifidy 1.08g,
(CD) SOJ: d 13.67 (1Hs), 9.35 (IH 1), 8,53 (IH

79%, h[ﬁermed(altw 07] 8@ lightlyelo@Golid; L @MS BEBEM #H); JHIBMRIKCD3),S0)]:

d). Step 3. In a Smth process vial (10-20 L capacity)
3 13.67(3Hashki835 (1. 8158 (hidk B} 13(12H)cT 8O (HAp 7636 (BHe d), GEBY(LHY, 4.58
acid (pyridin-2-ylnmethyl)-am de [255 ng 0.664 mol,
@H, A} nt er nedi at e (30)], 5-(tertbutyl-
di met hyl - si | anyl oxynet hyl ) -1 Hi ndol e- 2- boroni c acid
1-carboxylic acid tert-butyl ester [404 ng 0.997 mol ,.
Step 3. | IntacSmigid pakess (vl (10+26pak. edpacity )l ssdded @dodon ] Eathiepd[8,21c]dyrazole-

-carboeﬁl/l!%%ts e OEWEFHP%(Y n%ﬁgﬁ%%ﬁ%'s %ﬁ?ﬁ%ﬁ%&gﬂmaw )T, 5-(tert-
o G SR ISR S A ST

[404 mgj 0.9¥tmwiol Hntendedsietd (@) prepaned mﬂnscm@ddﬂ\ﬂxamplemé of Intematlonal
Patent Aphigiiat SuperesRn. e E156) hapa e Bhospbpgpaladium O

I .
o e e
The reaotien tubodl filledswith BeandRealed usiap icappiby detico MBieagsudpp/reaction
using 10 silica gel cartri d&m( 50 ethyl acetate_in

mixturgyis hegad to Q%WS@&;@ mugropRE (PensgnskehearsTy omtinaizer) for 1020 . The

reactlor?ﬁl% tﬁ{ﬁ} dﬁ'&i{eg Y oxy at%ﬁ&a{te)e&bai&% Svarsheél (je wﬂ_l ter 10[I§L) brine

and dl‘lé\d @vh@ﬁdidiﬂﬂ sﬁifﬁ‘eC Elﬁﬂ'i(:}dﬁd)l@b}’tlehﬁmatography using 10 sﬂlca gel cartridge (50
yridi n-2-yhnet hyl)-am de [ 397 i nternedi ate (31)
ethyl acggtg,@ hegtang, gthyl gpgﬁgte&helréO% mefhane éﬁa] eyl acetate) afforded 3-[5-(tert-

butyl- dﬁnétjéylgl E% ﬁs-cargoxv%ic acid

(pyridi- Q—)?Vﬂrhdilﬁl')%nﬁﬁﬁ?ﬁghﬁhk Iﬁ’fﬁrﬁﬁedi[a%'i@ s 9eHSDB 0IIm3|

Step 4. To a solution of 3-[5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indol-2-y1]-1H-
thieno[3,2-c]pyrazole-5-carboxylic acid (pyridin-2-ylmethyl)-amide [258 mg, 0.498 mmol,
Intermediate (31)] in tetrahydrofuran (10 mL) is added tetrabutylammonium fluoride (1.0 M in
tetrahydrofuran, 0.6 mL) and stirred at room temperature for 16 hours. Water is added and
extracted three times with ethyl acetate (30 mL). The combined ethyl acetate phases are
washed with brine and dried over sodium sulfate. Purification by chromatography on 10g
silica gel cartridge (9:1 ethyl acetate in methylene chloride then 8:1:1 ethyl acetate/methylene
chloride/methanol) afforded 3-(5-hydroxymethyl-1H-indol-2-y1)-1H-thieno[3.2-c]pyrazole-5-

carboxylic acid (pyridin-2-ylmethyl)-amide [85 mg, 43%, Example 41] as a white solid; 1H
NMR [(CD3)2S0)]: 6 13.51 (1H, s, NH), 11.545 (1H, s, NH), 9.358 (1H, C(O)NH, t,J = 5.7

Hz), 8.533 (1H, d, J = 4.5 Hz), 7.990 (1H, s), 7.808 (1H, m), 7.503 (1H, s), 7.387 — 7.266 (31,



Internediate (31)] in tetrahydrofuran (10 nL) is added
tetraburyl ammonium fluoride (1.0 Min tetrahydrofuran,
w@2@sm0t9178nd stirred at roomtenperature for hPCF/ES2004/023814

Water is added and extracted three tinmes with ethyl

acetate (30 nlL). The conbi ned ethyl acetate phases are

washed with brine and driegh_over sodium sulfate.

Purification by chromatography on 1Qg silica gel

ifge 4 P I [ | £n [ -

m), 7B ) R O O G RO TER O S bl e 416
Hz), 4.85f @i dd] 3-5.3Hhy CaMPradhN -+ 1Di ndol - 2-vD- H-t hi eno[

, 2-c] pyrazol e-5- carboxylic acid

(pyridm 2-yl nmet hyl Vam de [85 ny, 43% Exanple 41] as a

white solid; NWVR [(CD )Eg% Je &b 13.51 (IH, s NH

11.545 (IH, S NH) 9.358 H, )NH, t, J = 5.7 Hz)
5-Bronfh-58BH{thitho[8.2-cpyrazbl S-yR-1 H-MdOR0 (1 H, s), 7.808 (IH,

m, 7.503 (IH s), ,7.38¢ - 7.266 (3HM), 7.097 (IHd, J

Br 6. 663 (I . 3.021 (IHOH, t, J = 5.7 Hz),

4.%%—@(0% = 6W551 (2H, d J 5.7 Hz); LCIB
404 NH) . Exappl e™®2 5-Bromo-2-f 1Hethie
. 2-c] pyr -3 -ylV1 indole B(OH) N O
(32) Ex&npl 656B Exa eﬁj&ln a Smth proce
O nL capacity) is plac
5- bronp; 2- net hyl -i ndol e-| -carboxylic acid tert-butyl
esterrf?égo ng, 1.115W5E I nternediate (32) Fretsd? ed
as described in J. Org. Chem 2002, 67, 7551],
3-io0do-thieno[ 3, 2-c] pyrazol e-1-carboxylic acid

In a Sediff fro&Qds ¥al fl%)t—eZO $h? 38 émtvy? R pldéedBBlom &S aRh-mBole-1-carboxylic
above], [I,I"'-bis(di phenyl phosphi no) -

acid tert-bntyd cserd PO iyl b b pahélabitermedi ath (30) pneporashast deacrébed in

dd .0710. , [ b te (698
1.0re ey ipo s 3R FHoE o PV s R b A P ester
[250 mBL).714 R0l EBGPRISB above], [1,1’-bis(diphenylphosphino)-

ferrocene]dichloropalladium with dichloromethane adduct (58 mg, 0.0710 mmol), cesium

carbonate (698 mg, 2.14 mmol) and a mixture of 1,4-dioxane/water (13:2 mL). The reaction
tube is filled with nitrogen and sealed using capping device. The reaction mixture is heated at
90°C via microwave (Personal chemistry optimizer) for 20 minutes at high absorption. The
content is transferred to separate funnel using ethyl acetate (60 mL). The ethyl acetate layer is
washed with water (20 mL), brine and then dried over sodium sulfate. The crude is purified
using 35g silica gel cartridge (5 to 15% ethyl acetate gradient in heptane) to afford product
(280 mg, 49%) as beige solid. The solid (90 mg, 0. 174 mmol) is placed in a Smith vial (10 —
20 mL capacity). To it is added potassium carbonate (90 mg) and tetrahydrofuran
/methanol/H>0O (10:5:3 mL). The reaction tube is sealed using capping device and heated at
70°C for 10 minutes at normal absorption. The reaction mixture is diluted with ethyl acetate
and washed with water, brine and dried over sodium sulfate. The crude is purified using 10g

silica gel cartridge (50% ethyl acetate in heptane) to give 5-bromo-2-(1H-thieno[3.2-c]pyrazol-

3-yl)-1H-indole [44 mg, 80%, Example 42] as light yellow solid; 1H NMR [(CD3)2S0)]: &
13.33 (1H, s), 11.80 (1H, s), 7.76 (2H), 7.38 (1H), 7.21 (2H), 6.64 (1H, s); LC/MS: 317 (M +
H).



tube is filled with nitrogen and seal ed usi ng cappi ng
device. The reaction mxture is heated at 90 C via
wWOon@soEve (Personal chemistry optim zer) for BOI/US2004/023814
m nutes at high absorption. The content is transferred
to separate funnel using ethyl acetate (60 nL). The
ethyl acetate |layer is wasged with water (20 niL),
brine and then dried over sodium sulfate. The crude is
purified using 359 silica gel cartridge (5 to 15%
ethyl acetate gradient in heptane) to afford product
(280 npg, 49% as bei ge Exanhmple Fhe solid (90 ng, 0. 174
nnnl)3bs place% ina Smth V|aI (10 - 20 n% capaC|ty)

tetrahydrofuran'/nethanol/H“O'(lo 5: S'nL)

|re tubp iy se 5i ng _cappi ng devi g
o.h t ~70C T ox e’ at nor mal’ absbir ~N Théou

9,

eacti oh mxture .s dilut with ethyl agetate }ng
Rashed with water, brine any dried over sodiunP ggl\
sulf;pte. The crude |§ purl led using 1Qg si |(I ca
cartridge (50% et hyl "acetate in heptane) to g)ve
5-bronmp-2-f 1 Hthieno[ ,2-c]pyrazol- 3-ylVIHindol e
[44 mg, 80% Exanple 42] as light yellow solid; /
[(CD) SO]: d 13.33 (IHs), 11.80 (IHs), 7/76 2
7.38 (IH) 7.21 (2H) 6.64 (IH s); LC MS: sigB7 (M +

H) . Exanpl e 43
2-ri H Thi eno[ 3. 2- cl pyrazol - 3-yl ) -1 Hi ndol e- 6 carbo§ﬁK;
c acid nethyl ester Exanple 43 (36) Step 1. | 8 g ample 5B
sol ution of | HIndol e-6-carboxylic acid met hyI ester
[ 26. 659, 146 nmmol, Internediate (33)] and
4- (di rrethyl at ¥ ng) pyridine (230 ng) in

|
d|(|5te hu \dlmar bonate (IMin teP
mL)Jdrop wi se 'dver 40 minute periods.sStirref-at gg@
tenmPerature for 100 m nutes. The solvent |§>re in
vacuo anfkspihe m xture is redi ssolved in ethyl et ate
(400 nL.). The ethyl acetate |layer is washed (ggi)th

Step 1. To a solution of 1H-Indole-6-carboxylic acid methyl ester [26.65g, 146 mmol,
Intermediate (33)] and 4-(dimethylarmino)pyridine (230 mg) in anhydrous tetrahydrofuran (490
mL) is added di-tert-butyl-dicarbonate (1M in tetrahydrofuran, 150 mL) drop wise over 40
minute periods. Stirred at room temperature for 100 minutes. The solvent is removed in vacuo
and the mixture is redissolved in ethyl acetate (400 mL). The ethyl acetate layer is washed with
water (20 mL), 0.5 N hydrochloric acid (20 mL), 10% NaHCOj3 (20 mL), water (20 mL), brine
and dried over sodium sulfate then filtered over 5g silica gel cartridge. The filtrate is reduced
in vacuo to solid. The solid is recrystallized from a mixture of ethyl acetate and heptane to
give indole-1,6-dicarboxylic acid 1-tert-butyl ester 6-methyl ester as a white solid (18.53g).
The recrystallisation step is repeated to give a second crop of indole-1,6-dicarboxylic acid 1-
tert-butyl ester 6-methyl ester as a white solid (16.3g). A third crop (5.17g) of indole-1,6-
dicarboxylic acid 1-tert-butyl ester 6-methyl ester is obtained from the mother liquor by silica
gel chromatography; total yield of indole-1.6-dicarboxylic acid 1-tert-butyl ester 6-methyl ester




water (20 mL), 0.5N hydrochloric acid (20 nmL), 10%
NaHCO (20 nmL), water (20 niL), brine and dried over
waomsne1sul fate then filtered over 5g silica getT/US2004/023814
cartridge. The filtrate is reduced in vacuo to solid.
The solid is recrystallized froma m xture of ethyl
acetate and heptane to giMg . ndol e-1, 6-di carboxylic
acid 1-tert-buryl ester 6-methyl ester as a white
T I t
40, 1?@%’ ﬁl\t/ééﬂlgdlsgé%é% tgflaﬂ\ﬁ‘i?é’d%%ggl ge§€é %ﬁ_f]dl i’a7re 0X @ﬂ ?Pg]g?ég‘d(lm
7.621 (1H, d)e6636(IIH’j 3@912QlH&-)ﬂEVMQQI@Sd)ﬁLCﬂ\‘&S@M(M@H;oI id
(16.3g). Athird crop (5.17g) of indole-1,6-
dlcarboxyllc aC|d 1-tert-butyl ester6 nethyl ester is
0 a eI
Step 2. %%gllrlrlg OBI; {éﬁ d@ﬂ?& h:}é -te% ge i El egfyelr.[p 32 g,
48.38 rﬁﬁbldhitcﬁr%’diaté:) |anﬂiﬁlﬁbp16pﬁﬂ§<5m’[e (QS%G%I%S mbff]¥4n anhydrous
Internedi ate (34)], HNMR (cdcl (IH's 7. 937
tetrahyqrpfyrani(200 mI7a4 cgaled to 07 Camtley nigrogen, Te. 16$@d(1¢¢m A(18781 in

H ek 7 9H s); ,LCLNS 6 (M-
heptand! ke ok i fhydeaze 3%%5358&%?6(0V§E?48 i setigl fimed a
0°C f01‘3155 Rbur®- TRE RbtiGsk Yhedchdd BR 1% adtfid8o MR gdrochlonc acid until pH ~
Intermediate (34)] ‘and trilsopropyl boraté (13.6
4 on pI-YﬁaIﬁB navfién) stmmmf(ydrfouﬁnﬁmteta by oftuireds péﬁﬁ@n&iﬂ_betWSen ethyl
Oﬁlq(jlltoOC nder_ nitrogen. To it is added LDA(18
acetate @Q k%‘%daW%tFr S8l yide st agetets Inysrde washes with brigg gy dried
[ f 0,
over solfEPa UEE, AR A8 pRERLEG 3 00 Ak batbifes G o p0% gt
acetate lgyadllenchi Ieepiatie alodndl 008 ethylidetdte)n ’JKHEI frgpiens cdtiiging higher Ryspot
stirring at 0 C for 5mnutes, the mxture is

are confbidd dnid @88 EvdIEoNRANInBIaBYd toa%;% drewhaO olid-2. za;n?) VINEVIR and M/S
(50 m.). The ethyl acetate ayer IS vvashed .WI h br| ne

confirmgddt @rrc@wemdestarmmamh @ 1.6Fdisarboxilicie
meth $e?’ . The Pacfious i 3?"’“&%2‘%%eﬂt(a%g65}1”@fwc%§}/‘fa%§6%f1%‘fe&)solvm i

vacuo. ﬂ?@ refsfdﬁ&lt éogﬁz 1 AF g@t ?Hﬂhﬁged%gﬁ %Eetgﬁl%%%t wats 8 n%iv%ﬁ |d d

I'n"vacuo to give St 't e
-methé&c&%ogx) -1-feiriNbiRorerbvh -6 asle L Z-BBfbnid adé I[nesg)wersw Intermediate
starting material, indole-1,6-dicarboxylic acid

(35)] asla beigd sdiidt VH dee[(CBg)jSﬂ)]) ySI 8.864 €TH, shhe.31 1 ¢, 9BSOH),), 7.795
contai ning | oner spot are conbi ned and renoved sol vent

(1H, d)i h6Vaduh.d), el @8, dyaI876 (3 ds), 1422dPHi s). tri t ur at ed

with acetonitrile and water to give
Step 3. A mixture of 6-methoxycarbonyl-1-tert-butoxycarbonyl-indole-2-boronic acid (3.24 g,
10.15 mmol Intermediate (35)], 3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl ester
[2.37g, 6.77 mmol, Example 5B above], [1,1°-bis(diphenylphosphino)-
ferrocene]dichloropalladium with dichloromethane adduct (552 mg, 0.676 mmol), cesium
carbonate (6.61g, 20.29 mmol) and a mixture of 1,4-dioxane/water (40:10 mL). The resulting
mixture is heated at 82°C oil bath for 3 hours under nitrogen. The reaction mixture is poured
into ethyl acetate (300 mL). The ethyl acetate layer is washed twice with water (20 mL), brine
and dried over sodium sulfate. The crude reaction product is purified on 110 g silica gel
cartridge (3% of a mixture of ethyl acetate in methylene chloride and 97% heptane) to afford
2-(1-tert-butoxycarbonyl-1H-thieno[3.2-c]pyrazol-3-yl)-indole-1.6-dicarboxylic acid 1-tert-

butyl ester 6-methyl ester [1.68g, 50%, Intermediate (36)] as white foam ;1H NMR




6- met hoxycar bonyl - -tert-butoxycarbonyl -indole -

2-boronic acid [11.8g, 76.5% Internediate (35)] as a
wheige2add id; HNVR [(CD ) SO]: d 8.764 (IH, skCT/BSBA023814

(2H, s, B(OH) ), 7.795 (IH, d), 7.675 (IH d), 6.713

(IH s), 3.876 (3H s), 1.621 (9Hs). Step 3. A

m xture of 87 -

6- met hoxycar bonyl -1 -tert- but oxycar bonyl -i ndol e- 2- bor on

[(CD3)§SPZIS f%ﬁe(%%[[% %6%% azok AT ar‘ oxg}ﬁcgl'é?%lm’ 7.048 (1H, ),
3.986 (?ﬁf by E.%{ 59}?%261".?4{02@ @yME: 7R v PR fixdlte 3P MiShieno[3.2-

dnvraz‘obBM)Gmde]edn @Jdio@r gﬂhd :mﬂal HernHutyl disteh bahethel dsesmer 2-(1-tert-

cesi um car bonate (6 619
d 3 1eA ' 6 H | ester, and

2-(1-tefT) to h&b&%ﬁ %f mom 9.% fazbﬁsfkﬁ?ﬁ&f&@& ﬁgar%!wlﬁfaua 1-tert-

urs under nrtroge eactTolr nm XTture
butyl esleltﬁ—méthvhéﬂeﬁhﬂyﬂlalasﬂb@tselateaQBMg) TZ?«EI Tehbutexg edrbdeyl-1H-
Iayer IS vvashed tWI ce Wlt @[rl ne and
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treated hﬁmlﬁit&);luhﬁcﬁdrﬁfdﬁ a0 (ﬂg) TE&E feé&lth@@)ﬁ@ﬁﬁﬂéﬂﬁ yﬂlrred at room
H-t hi enq[ 3, 2- c] pyr.azol - 3-yl)-indol e- , 6-di carboxylic

tempergfurecpvernightt Jipe Wacté@ﬂ @xteteﬁéflwrede\gm pthy} agstrge (AYomL) and washed

i BSR4 5R fy . LE8T 4 BRSO o

cartridg. (30% ftyitacetdte Gt Berftdrld, thé) ethyd. a3 eaté)3blafdrd 2 1M 36ichdB.2-
s 1440 9H, s)' LC/I\/S 498(M+}g A mxture of 1
6 sligacidn ¢glsr EL36gne; E%Wlﬁdszﬂii]a,sawhlte

oo B 508 P G, Wa A o510, w5761
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-yD-i ndol e- .6-dicarboxylic acid 1-tertbutyl ester

6-methyl ester material is also isolated (340 ng).

2-(1-Tert-but oxycar bonyExample 44
. I I

|24 v : EHHE e(36)]
i's d| ssol ved in nmet hanol/ tetrahydrofuran /WaterS
m., 10:5:3) and t

my). Th It

Example 43 Example 44
To a mixture of 2-(1H-Thieno[3.2-c]pyrazol-3-yl)-1 H-indole-6-carboxylic acid methyl ester
(180 mg, 0.605 mmol, Example 43) in anhydrous tetrahydrofuran (8 mL) is added
cyclopropylmagnesium bromide (6.0 mL, 0.5 M in tetrahydrofuran) at 0°C. The ice bath is

removed and the reaction mixture stirred at room temperature for 4 hours. To it is added an
additional cyclopropylmagnesium bromide (6 mL, 0.5 M in tetrahydrofuran) and stirred at
room temperature overnight. The reaction is not completed (TLC) and added
cyclopropylmagnesium bromide (6.0 mL). The solublized reaction mixture is then stirred

overnight. The reaction is quenched at 0°C by the addition of saturated ammonium chloride.



tenperature overnight. The reaction mxture is diluted

wth ethyl acetate (200 nlL) and washed with water,
wheioseantl dried over sodi um sul fate. The crudeCT/BS2004/023814

purified on 35 g silica gel cartridge (50% et hyl

acetate in heptane then ethyl acetate) to afford 2-(l

Hthieno [ . - c] pyrazol eyl ) -1 Hindol e-6-carboxylic

acid nethyl ester ng, Exanple 43] as a white powder;

L

washe®with beined hdidried (olvet magnesidinBhibtate3 T hes¢rudé (8 dMbom2B8rapMdron 10g
. }-%Q E_xangqlpgf 4 Dicyclopropyl-[2-(1 Hthieno

silica gebeagtridge ot 28owihyl aqatate argiicpt yuheptans) Fnplbordmeadyst €124 mg).

he TR Gl Al RS By st i g ofod (2 ) e

acetated2 hil)i€hdiydd RFVEC udidBthicwale GREsohAl BdmistEX @ﬁm&eﬁ%r 240
i n anhydrous tetrahydrofuran (8 nL) is added

secondg 9@%@%@@@&9%%%@1@@@010@@%[2 -(hHsthignio 3.2 -c]pyrazol-3-yl)-

tetrahydrofuranzdat O C. .The jce bath is roe ved and
1H-indohe-yHabethaugl crystallized ag 2 white golid. mpolhOehpeat B MR 4

(P33R spypHier R I Shd 71 ThE: adf 55 T 7.631 1mL 9, 7467
IR, e S B PO O o s 28 UL S s QAP P o) Bt

0.387 (4Hged, 0:1/93 @B, apyLoAGRe3SoUM kDM de (6.0 ). The
sol ublized reaction m xture is then stirred overnight.
The reaction is quenched at 0 C by the addition of
sat urat ed anmoni um chl O'kgabfgq reaction mxture is
partitioned between di ethyl etfier and water. The
(4-Bengb[¢Bidibx st Nelinckiay-pipetinvasNed-(WHL th i&id[BEd ]pnez61r3-¢0-1H-indol-6-
over magnesium sul fate. Trie crude is chromatographed
1]-me silica gel cartridge (30 - 50% et hyl acetate
gradient _in heptane) to afford product (120 ny). The
recgrystallizedsgs follows: La a

olid (126—ng)—ane ethyl acets?

is he te at \70 C usi ng m crowave (Personal chem stry

opti M zer) for 240 seconds at nornal abs @& pti ongs”Ugdbn
cooling dicyclo py I -[2-( 1 Hthieno[
, 2-C] pyr a(§4())l -3"-vD H &7
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Example 45 38

Step 1. A solution of lithium diisopropylamide (1.8M, 50.5 ml, 90.9mmol, 2.5eq) was added

to a solution of indole- 1,6-dicarboxylic acid, 1-tert-butyl ester-6-methyl ester [10g, 38.4mmol,
Intermediate (34)] in tetrahydrofuran (160ml) at —78°C. The resulting mixture was stirred for 2
hours at —78°C before a solution of trimethyltin chloride in tetrahydrofuran (1M, 145.5ml, 4eq)



i ndol -6-yl | -nmethanol crystallized as a white solid p
110 - 112 HNMR [(CD ) SO]: d 13.189 (IH s), 11.440

W@ bdd3936175 747 (IHd J 5.1 Hz) 7.631 (IH s), 7.B6WUSi0bl/eR3814
J =8.4 Hz) 7.249 (2Hm, 6.579 (IHs), 4.304 (IHs),
1.225 (2H) 0.581 (2H nm), 0.387 (4H M 0.195 (2H M ;
LG Ms: 350 (M+ H). Exanplg .45 (4-Benzo [ . 3]
di oxol - 5-yl et hyl - pi perazin- -yl)-f2-( 1Hthieno |

was ad%&i’ 31_1'9 %‘Jsﬁﬁ%% sglug}Xé%]a ﬁ' @&ﬁﬁ @Cﬁ%ﬂ %I’Hg chggﬁg%i‘ﬁggéd twice
betweefy 3&))}71 SteWe Q.150ﬂ91ﬁdiidlﬁquams Gl satulfdtedanthi chdph @l i so Rition

0.5 m, 90.9mmol 2.5eq) was added to a
(200m oT hﬂqr%n%kaywﬁ a&@rf'ecoqblee%nr@adr@éwm wagpgsium sulfate and

concenﬂral{eg.:"fr}%egﬂé&%ﬁe %@sﬁ@lmfﬁd%sftﬁ ﬁygr&@f b roéa%t(o%% rr?m% ethyl acetate in

heptand)@€give trigsthyl(indglen )t dicabuadicskid, n—e&tibmtyl%sireﬁmxﬁetayl ester)tin
78C before a solution of trimethyltin chloride i

[8.7 g, Irs¢meediatky G7)Mr BG/NIS MADABA-EH); R e Q)Svmmweh;léﬂ NMR [(CD3)>S0)]: 6
resulting solution was warnmed to 0 C for m nutes and

8.8 (1L &), 77i8t (1 6nd) 6t8/jlEle )b OB Ns)et . AYPHaDet at e (150m ) and
aqueous hal f-saturated amoni um chl ori de sol ution

Step 2. A solution of trimethyl(indole- 1,6-dicarboxylic acid, 1-tert-butyl ester-6-methyl
ester)tin [7.5g, 17.1mmol, 2eq, Intermediate (37)] in dioxane (30ml) was added in two equal
portions over 2 hours to a solution of 3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl
ester [3g, 8.6mmol leq, Example 5B above], copper iodide (171mg, 0.43mmol, 0.1eq) and
tetrakis(triphenyl-phosphine) palladium (497mg, 0.43mmol, 0.05eq) in dioxane. The mixture
was heated to 90°C and stirred for 24 hours. Then the solution was cooled to room temperature
and partitioned three times between ethyl acetate (150ml) and a 3:1 mixture of aqueous
saturated NaHCO3 solution and brine (300ml). The combined organic layers were washed with
brine (250ml), dried over magnesium sulfate and concentrated. The residue was subjected to
flash column chromatography (20% ethyl acetate in heptane) and a solution of the crude
product (5.45g, a mixture of 2-(1H-thieno[3,2-c]pyrazol-3-yl)- 1 H-indole-6-carboxylic acid
methyl ester, 1H-thieno[3,2-c]pyrazol-3-yl)-indole-1,6-dicarboxylic acid 1-tert-butyl ester 6-
methyl ester, 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-indole-1,6-dicarboxylic
acid 6-methyl ester, and 2-(1-tert-butoxycarbonyl-1H-thieno[3 ,2-c]pyrazol-3-yl)-indole-1,6-
dicarboxylic acid 1-tert-butyl ester 6-methyl ester) in a mixture of tetrahydrofuran and water
(50ml, 1:1) was treated with potassium hydroxide (1.1g, 19mmol, 2eq) at 60°C. The reaction
mixture was stirred overnight and then cooled to room temperature. To the solution IN
hydrochloric acid was added to make pH around 6. The solid was filtered, washed with water,
heptane and dried to afford 2-(1H-thieno[3.2-c]pyrazol-3-yl)-1 H-indole-6-carboxylic acid

[3.1 8g/, Intermediate (38)] which was used without further purification. LC/MS: 282 (M-H,

negative mode).

Step 3. The mixture of 2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid [100mg,
1.5eq, Intermediate (38)], PS-DCC (2eq) and HOBT (1.7eq) in. DCM (5ml) was shaken for



(200m ). The organic |ayers were conbined and dried

over magnesi um sul fate and concentrated. The residue
woer®speaird i ed by flash col unm chromat ography (ROB@Ss100y023814

acetate in heptane) to give trinethyl (indol e-

1, 6-di carboxylic acid, 1-tert-butyl ester-6-nethyl

ester)tin [8.7 g, Intermedjgate (37)] LC Ms: 440 (MrH);

R 2.5 mnutes; HNVR[(CD) SO]: d 8.8 (IH, t), 7.8

i) 8 el g 486y

mixtura@iehgishakert arrbern lﬂémj)erel&teecﬁveﬁngiﬁt IPBHrigatriig (deq) fvds E@ed and the
) 17.1 2eq, I nternediate 21 i n di oxane (30
mixture,was ggg%at rﬂ"‘f‘\}iﬁnlé?ﬁ%e ‘b"(ﬁ’F‘PgI&n OFsin yap bltered; Waﬂled with DCM
| 0] 0
and thefirtovall B cuetﬁl;r il Sggghﬁgﬂ[: Yo pkRN @g%ﬁ,&n eﬁpﬁl%géup%y (20%
ethyl a@hcbelﬁﬂkheptanppaffordmg I(dﬁeﬁzbﬁlmoy&l-ﬁml thlelbéiﬁZmanﬂ) [2-(1H-
0

thieno 3 .:,:_; t3|_1 dl -S e)on ?@(a?ﬁ%&]ga &ﬁ;wﬁt%eéh%e@/ﬂm Rt

to 90 C and sti rred for 24 hours. Then the sol ution
=2. SSmmﬁteé,o]dﬂ Mcﬁ(@%ﬂ’ﬁ@ﬂﬁﬁéﬂ&t(@ﬁe@a&@ @& 19):t7. & 0dd, Dhv.edd, 1H), 7.4

i mes _between eth acetate é}50n1) and a 3:1 mxture

(1H, S)o?%&épébu%oﬁétlﬁ) g@@@o@btﬁ@ Eap brine (300m ). The

conbi ned organic | ayers were washed with brine

(250m ), dried over nagnesium sul fate and

concentrated. The residue was subjected to flash

col um chromat ography (20% et hyl acetate in heptane)

dha felloygng Examples 4e kS b deepsred dyaroceiureysimalaptocthgsecof the

H t hi eno[ 3, 2-c] pyrazol -3-yl) -

pﬁw“ng X%ﬂgﬂgle-&carboxylic acid nethyl ester,
| Ht hieno[ 3, 2-c] pyrazol -3-yl)-indol e-1,6-di carboxylic
acid 1-tert-butyl ester 6- nethyl ester,
2-(1-tert-butoxycar bony,E_aIEP_P_&éeno[

[4-(2-¢ g‘_gl‘)ﬁ%lﬁ% rﬁ&é@'%g er;x);-l—VqFPi FIH—thle [§ 31 %’(l)éZOl 3- f)l ﬁ-I indol-6-y1]-

methandnd | -t ert - but oxycar bonyl -1 Ht hi eno[ 3
2-c] pyrazol -3-yl)-indol e-1,6- dicarboxylic acid
l-tert-butyl ester et hyl ester) in a m xture of
pter (50m, 1:1) was treated with
1.1g, 19mMmol, g2e at 60 C. The
tirred overnijght/ and t hen cool ed

pot assi um hydr o

reacti on m xturée \}I\\I@S\"Sr
to room tenperat ure.
o

This compound [LC/MS: 462 (M+H), R = 8.7 minutes; 1F{ NMR [(CD3)»SO)]: 813.4 (1H,
S), 11.8 (1H, S), 7.8 (1H, d), 7.6 (1H, d), 7.4 (1H, s), 7.2 (1 H, d),7.0 (1H,d), 6.7 (1H, d), 2.8
(6H,m), 1.6 (4H, m), 0.9-1.3 (13H,m)] is prepared using procedures similar to those of
Example 45, substituting 1-(2-cyclohexyl-ethyl)-piperazine for 1-benzo[1,3]dioxol-5-
ylmethyl-piperazine in step 3.

Example 47
2-(1H-Thieno[3.2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-hydroxv-2-phenyl-ethvl)-

amide



hydrochloric acid was added to nmake pH around 6. The

solid vas filtered, washed with water, heptane and
waleiosm2dies af ford 2-f1 H-thieno [ 3, 2-c]pyrazol -BeyDs1004/023814

H i ndol e- 6-carboxylic acid [3.18g, Internediate (38)]

whi ch was used wi thout further purification. LC M5

282 (MH [/ negative node)g; .Step 3. The m xture of

2- (I

H t hi eno[ 3, 2-c] pyragol -3-yl) -1 H i ndol e- 6- car boxylic
acid [I1 OOng, 1.5e ntermedi ate (38)], PS-DCC (2eq)
and HOBT (1.7eq) (5rﬂ) was shaken for15m nutes.
Then | -benzo[ |, 3] di SpiYer azi ne was
added and the rea S

and the m xture was sha at {foorri"‘terrperature
overnight. The resin was filtered, washed with DCM and
the filtrate was concentrated. The residue was

This copifouhd FC/DYS:cH08 (VAHDhR rre?. 0 rreipdiys; (19 WMRHYCDaRSG]:65 13.4

in heptane) affording (4-benzo [1, 3]

(1H,s),dil 8X0H; §); § 4@ By, |7-96 @H_rmzﬂr@ Aoy '273 (tH 1), 61D]7.6 (11H, m), 6.8
9, 34 RS 1 et TRy ml ISpsssnbir e propsRegEBIpF o those of
Examp?q)S], mﬁginﬁl%ng 2(elnlﬂno %lpheﬁylo t%z!ﬂdil foz)lubgnz%[% gﬁi?%ghs-%ln%thyl-

piperaz{ii®hin step,3. 6. 6 (2H n) The foll owi ng Exanples 46 to 51
are prepared by procedures simlar to those of the
previous exanple. Exanple 46 [4-(

2- Cvcl ohexyl -ethyl ) -pip yl 1-[ 2-f | Ht hi enor 3. 2-

c] pyrazol - 3-yl VI Hi ndol E%ﬁ‘ I8mat hanone Thi s conpound
2-(1H-ThiGhdyB2-Ap@atdis-1)- 1 H-ind de-b-cvrbuxtylis ; ackd (MYl dHER- 1)-e150ethivl)-

., 613.4 (IH S), 11.8 (IH S), 7.8 (IH d), 7.6 (IH d),

amide 7 4 (IH s), 7.2 (IH d),7.0 (IHd), 6.7 (IH d), 2.8
(6H M, 1.6 (4H, 0.9-1.3 (13H,m] is prepared
usi ng procedures @ lar to those of

TN
\ S
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i

This compound [LC/MS: 391 (M+H); R = 3.3 minutes; 1H NMR [(CD3)2S0)]: 613.4 (1H,s),
11.8 (1H,s), 8.2 (1H, t), 7.9(1H, s), 7.7 (1H, d), 7.6 (1H,m), 7.4 (1H,m), 7.2 (1H, d), 6.6 (1H,
d), 5.4 (1H, d), 2.2 (1H, m), 2.0(4H,m), 1.2-1.4(1H, m)] is prepared using procedures similar to
those of Example 45, substituting 2-cyclohex-1-enyl-ethylamine for 1-benzo[1,3]dioxol-5-
ylmethyl-piperazine in step 3.

Example 49
2-(1H-Thieno[3.2-c]pyrazol-3-y1)-1H-indole-6-carboxvlic acid (2-thiophen-2-yl-ethyl)-amide




Exanpl e 45, substituting
| - (2-cycl ohexyl -et hyl) - pi perazi ne for
wo 2080203 , 3] di oxol -5- yl net hyl - pi perazi ne i n BCEPSB4/023814

Exanpl e 47 2-(1 H Thieno[ , 2-c]pyrazol-3-yl)-
H i ndol e- 6- carboxylic acid
2- hydr oxy- 2- phenyl - et hvDamydeNH Thi s conpound [ LC/ MS:
403 (MtH), R=2.72 minutes; HNWVR [(CD ) SO]: d 13.4
(IHS) 11.8 (IH s)=8.4 (IH1t), 7.96 (IHmM, 7.89 (IH
In), 7.78 (IHM 25s7.6 (HHmM, 6.8 (IHS) 5.6 (IHd)
4.8 (Ih d), 3.6 (2 m] is prepareg—si ng procedures
simlar to those of\Exa 4 k
2-am no-| - phenyl - et hanol i 3énzpl |
3] di oxol - 5-yl met hyl PNpera ext ~
2- (1K Thieno[ , 2-c]pyrazol - 3- §7‘I)
H i ndol e- 6- car boxyl ic Acid (2-cycl ohex- -enyl -ethyl)-
am de NH This conpound [LC MS: 391 (MtH); R 3.3
mnutes; HNVR [(CD ) SO]: 513.4 (IHS) 11.8 (IH 9),

This cobapbudl . EMS:B3B(MH1), RT= 7.98 kthurd; IFNVR! 0
(IIQH) H|;EL7 2 (IH(d) Iﬂ g(IH d, 5.4 (1H d)[ttm‘z’)z'ZS )ﬁ8134(1H

d), 11.81H, ﬂ)(x@mmt) 8]0 @Hl,s)mmm }i) 785 @Hea@wd(!uﬁl Y, 7.3 (1H, d), 7.2

edures simlar to those of

(1H, min%an % i (OHe e SN 13,0 (21 b Remrapeslaping procedures

similar g5 SR B¢ Lyl P g PN P AR R0 %P 2

benzo[l-}%]di@taﬂ&ﬁnﬁ&rybpipﬂazmea@ ktelp 3.
(2-thi ophen-2-yl -ethyl) - am deHN. N This conpound

[ LC M. 393(|\/H—|) = 2.98 mnutes; INVR[(CD) SO]: d

13.4 (1H d), 11. (|Hd¥ SIgsélH t), 8.0 (IH, s),

7.8 (IH, d), 7.5 (IH d IH m, 7.3 (IH d),
(4-Pyriflir?2-yl-piperazin-1-yl)-[2-(1H-thieno[3.2-c]pyrazol-3—y1)-1H-indol-6-yl]-methanone

AN =
@

>

N I\T/NH
H

This compound [LC/MS: 428 (M+H), RT = 1.99 minutes] is prepared using procedures similar

to those of Example 45, substituting 1-pyridin-2-yl-piperazine for 1-benzo[1,3]dioxol-5-
ylmethyl-piperazine in step 3.

Example 51
2-(1H-Thieno[3.2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-pyridin-3-yl-ethyl)-amide

A/



(l1H m, 7.0 (IH m, 6.8 (IH s), 3.6 (2H m, 3.0

(2H, m] is prepared using procedures simlar to those
wo@boosnzapd e 45, substituting 2-thi ophen-2-yl - ep¢yUsavn1e23814

for 1- benzo[l, 3] di oxol -5-yhnet hyl - pi perazine in step

3. Exanple 50 (4-Pyridin-2-yl-piperazin- -vD\2-(

1Hthieno , 2-clpyrazol -3-_9sD- Hindol-6-yll -nmethanone

K NH This compound [LC/ MS: 428 (MrH), Rr; 1.99

This cofUhe AICAISISRALAY, Y -NOSPRARBAIE preifld Rind SrolURGE similar

e 45, substftuting azi ne
to thosd QfEJ(anliiﬁ!l‘:] 29 géfbs;titﬁkﬁxg@ yradin BLyTRA I A PRE 3RS0 B 1810861-5-
: e 1 eno
ﬂnmﬂwhpmmpynazunq83ylMQF+|ndole-6-carboxy|ic aci d
(2-pyridin-3 -yl-ethyl am de NH oThis conpound [LC Ms:
387 (MH), R = 1.89 mnutes] is prepared using
procedures simlar to tﬁg&g RfsoExanpl e 45,
substltut|n92pyr|d|n- -e ylamrlefor
Cyclohexylmathy 0 pol q 3 S
Exarrpl e 52 C,ycl ohexyl met hyI \2 ( 1H-t bi eno 3
, 2-c] pyrazol -3 -vD1H -indol -5-vyl yI 1 -am ne NH (

j ' ure of 2-(1-tert oxycar bonyl -
HptT azol - 3y|)-5-forrry-indo|e- -
carb tert - butyt—ester=[ 20

I nt er me (Npr ? as described if
Exanpl e 2 amn cycl ohexane (I.

VP- cyanoBor/*oOerrl de (rracroporous

amn Example 52

A mixture of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-formyl-indole-1-
carboxylic acid tert-butyl ester [200mg, 1eq, Intermediate (11) prepared as described in Step 1
of Example 24], aminomethylcyclohexane (1.1eq), MP-cyano borohydride (macroporous
triethylammonium methylpolystyrene cyanoborohydride, 1.5eq), and acetic acid (0.5ml) in
dimethyl formamide (10ml) at room temperature was shaken overnight. The resin was filtered
and the filtrate was poured into water. The mixture was extracted twice with ethyl acetate; the
extract was dried over magnesium sulfate and concentrated. Thhe residue was purified by silica
gel column (eluted by 20% methanol in ethyl acetate) to yield a mixture of 2-(1-tert-
butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-[ (cyclohexyl methyl-amino)-methyl]-indole-1-
carboxylic acid tert-butyl ester [major product, LC/MS: 565 (M+H), RT = 3.5 minutes],
5-[(cyclohexylmethyl-amino)-methyl]-2-(1H-thieno[3,2-c]pyrazol-3-yl)-indole-1-carboxylic
acid tert-butyl ester and 3-{5-[(cyclohexylmethyl-amino)-methyl]-1H-indol-2-yl }-thieno[3,2-
c]pyrazole-1-carboxylic acid tert-butyl ester. This mixture was treated with trifluoroacetic
acid in dichloromethane (10ml, 1:1) at room temperature for 2 hours and the reaction mixture
was passed through SCX column eluting with 7N ammonia in. methanol affording

cyclohexylmethyl-[2-(1H-thieno[3.2-c]pyrazol-3-y1)-1H-indol1-5-ylmethyl]-amine [Example

52]. LC/MS: 365 (M+H), RT = 2.5 minutes; IH NMR [(CD3)>SO)]: § 11.4 (1H, s), 7.8 (d,



tri et hyl ammoni unmet hyl pol ystyrene cyanobor ohydri de,
1.5eq), and acetic acid (0.5m) in dinmethyl formam de

W@ 1@51026123 room t enperat ure was shaken over ni gheT/US1004/023814
resin was filtered and the filtrate was poured into
water. The m xture was extracted twice with ethyl
acetate; the extract was dfj ed over magnesium sul fate
and concentrated. The residue was puri fied by silica

), 7?211{%21' ’QE”QH&?&Q% ﬁyd)g’?ffl(fﬁt@??% (qa ))C :‘%{)n y|s$§ & 9, 1.8-2.0

(4H, m)tl'l-(l 2410 [m), 0.8-1.0(3H, m).
, 2-c] pyrazol - 3-yl') -5-[(cycl ohexyl nmet hyl - ani no) - met hyl ]
iy ndol e- - carboxylic acid tert-butyl ester [major
product, LC/ Ms: 565 (Mt Pl 3 3.5 mnutes],
5-[ (cycl ohexyhnet hyl - ‘1TE'(3‘h []-2-(1Ht h| enoJ
5—[4-(4r@1%16ﬂopb’efngiﬂﬂvi&raéh)-iJvﬁﬁ&hﬁi-z (qatmmm Z- Az dlF-yH et idole
ester an
3-{5-[ (cycl ohexyhnet hyl - am no) -nmet hyl ] -1 Hi ndol - 2-yl } -
thieno[ 3, 2- c] pyrazol g¢;l -carboxylic acid tert-butyl
ester. This mxturewas treated with trifluoroacetic
acid in dichl oronefhayye (10m, 1:1) at room
tenperature for 2 hewfs and the reaction m xture was

nmet hanol affordl ng cl ohexyl met hyl -[2-( 1Hthi eno[
., 2-c] pyrazol - I’\%‘ gklndol 5- yhnet hyl ] - ani ne
Exanpl e 52].

(CD) SO]: d 1.4 (1

IHd), 7.2 (I )

[
[ H)7.5(IHs),74
( , db—& 6l (IH s), 3.8 (2H
$)2.2 (2H d), 1.8-2.0 (4 N'1. ONTV2(4H m) 0.8-1.0(3H
m . Exanple 53 5-r4-(4-diloro-benzyl)-piperazin-
-ylmethyl | -2-(1H-thieno 2-eddpgriaazol -3 -vD- Hindole
Exanpl e 53 This corrpound [LO M5 : 462 (MHH); HNMR [ (CD
This co)np@@@i [LOMS: 4!62((IN4I+H),, HLI}JIVﬁ{ [(OD@)SO)Z 8 13, (llH—I)s) 7Ll4f5(1H s), 7.8
7.3-7.4 (6Hm, 7.2 (IHmNM 6.6 (IHs), 3.5
(d, 1H)rr7 453113%5 347.¢ @6H.nip ?23(1(H,1H)W§(12i o). B GHIL i3, bBép‘hfﬁéﬂm) 3.3

R BTSSR T e SRR P R S 52 it
1-(4-chiorb Yeh e bradmb ot @-@}fél@hdx'j}l-ﬁfeﬁﬂlahme in step 1.

Example 54
2-(4-Phenoxy- i az0]-3-y)—1H-indol-5-ylmethyl]-amine

Examle 54

This compound [LC/MS: 465 (M+H); 613.2 (1H, S), 11.4 (1H, S), 7.8 (1H, d), 7.5(1H, s), 7.4
(3H, m), 7.3 (3H, m), 7.2 (2H, m), 6.8 (4H, m), 6.6 (1H, d), 3.8 (2H, s), 2.6-2.8 (4H, m] is
prepared using procedures similar to those of Example 52, substituting 2-(4-phenoxy-phenyl)-

ethylamine for aminomethylcyclohexane in step 1.



Exanpl e 54 r2-(4-Phenoxy-phenv

-enyl | -[2-ri HtMenor3. 2-clpyrazol -3-yl)-

WO pposizd175- yl net hyl | -arnnme Examl e 54 Thi s conpPCRUS2004/023814
[LC MS: 465 (M+H); 513.2 (IHS) 11.4 (IHS ) 7.8 (IH
d, 7.5(1Hs), 7.4 (SBHmM, 7.3 (3HmM, 7.2 (2H M, 6.8
(4HmM, 6.6 (IHd), 3.8 s)95.2.6-2.8 (4H ] is prepared

usi ng procedures simlar to those of Exanple 52,
substituting 2-(4-phenogy;nheryl )- ethylam ne for
am nomnet hyl cycl ohexane T s 1. Exat npl e 3-

3-[6-(31p&idth-p el iptdpoxy)-YH-tenasioidazbl-DanOHrbhaa(el, 5 12hiynd[ 3 .2-c]pyrazole

h

H benzo [4,5]thieno [ .2-c]pyrazol e hydrochloride Step

hydrochlogden 3 Step4 Br Step (42) Exanple Step 1. To a

stirred solution of 3,4-dinitr Lﬁl (29, 10.9mol ,

| eq) in dinethyl f@n de (40n ), ¢hl oropro

pi peri dizne h d%och de (2.8q9,7 2nn0| 1. and
pot assium carbonat.e~( 3. 2g,se22. , S‘ﬂpéq) mée

added. e mxtur s heat ed Q.Q CTfor )@[ﬁnd
the reagtfon vvascgledtoroo enper at ur e.

ni xt ur e was passed through a SCXsgol umm and eI ut ed

with 7N anmonia in nethanol, the el uent was Stps

concentr at ed the resi due was subjected to

chr tograph n silica (10Qy)t o yield [

-(3, d|n|trope pr I] -plperldlne[ g] as
ay |I0 t e N

~Phesbxy) - p&epao I 392 0

d| ssol ved)l n¥_nmet hanot—

d

(43)

41
Step ; 2D (41)

ﬁm

Example 55

Step 1. To a stirred solution of 3,4-dinitrophenol (2g, 10.9mmol, leq) in dimethyl formamide

(40ml), chloropropyl piperidine hydrochloride (2.8g, 1 4.2mmol, 1.3eq) and potassium
carbonate (3.2g, 22.9mmol, 2.1eq) were added. The mixture was heated to 100°C for 4 hours

and the reaction was cooled to room temperature. The mixture was passed through a SCX

column and eluted with 7N ammonia in methanol, the eluent was concentrated and the residue

was subjected to chromatography on silica gel (100g) to yield 1-[3-(3.4-dinitro-phenoxy)-

propyl]-piperidine [3.45 g] as a yellow oil.

Step 2. 1-[3-(3,4-Dinitro-phenoxy)-propyl]-piperidine [3.2 g] was dissolved in methanol
(20ml) and palladium on carbon (1.12g, 10%) and formic acid (2ml) was added. The mixture

was hydrogenated at 50psi for 3 hours and the mixture was filtered through celite. The filtrate

was concentrated to afford 4-(3-piperidin-1-yl-propoxv)-benzene-1.2-diamine [2.45 g,
Intermediate (39)] product as a dark oil. LC/MS: 250 (M+H).




(20m ) and pal | adi um on carbon (1.12g, 10% and formec
acid (2m) was added. The m xture was hydrogenated at
wGOpsi2d1ie¥ 3 hours and the mixture was filter eRCT/OSWOYIR3S14
celite. The filtrate was concentrated to afford
4- (3-pi peridin- -yl-propoxy)-benzene- , 2-di arni ne
[2.45 g, Internediate (39)¢s product as a dark oil.
LG Ms: 250 (MtH). Step 3. A mi xture of
4- (3-piperidin-Il-yl-propoxy) - benzene-I, 2-diam ne
[2.29, Internmediate (39)] and formc aC|d (20mM ) at
Step 3.1 oiguyieef 4&(3-piperalif-d rylPpropuxy - tenderntehis A-diapnine 4229, Inteanediate

o) ap R el R0 TP Clon o 2 s iR Fodle i repin

temper@utedandPhR8Ed ﬂilkcﬂlgh a)ﬁC}@ CORRNY )I"i-xe copin'ﬁ? %&ﬂ%bﬁ afronia in

g, Internediate 0)] as a dark ., LO Me:
methal(oMq—gleldﬁ_@mgcndfm-lavlsimwmﬁlﬁebeﬁzounidaﬁole [3.45 g, Intermediate (40)]

| - propoxy) -1 H-benzoi m dazol e
asada’?‘zéggfbﬁﬁ%e%‘)g&ﬁﬁye (40)] in dimethyl fornanide
(20m ), sodium hydride (0.44g, 60% di spersion in oil)

in two portions was added under nitrogen foll owed by
Step 4.b€e aystirr@chiscﬂutmrmﬂwﬁy@-Iﬁphﬁﬁn(llylsls@poky) Hil-betivimidazole [2.6g,

e PG T SE  EY nGti b 446@#( .

oil) in SREFLROM WAL ddRbPuNRE ﬁftrogéé@ﬁ&w n}ag%h%mr Hbrda gler (1.89¢) in

three tines wth ethyl acetate (5
dlmethgbdbrramnsie\@mb v a givgaivised mbhnnweat Fhe madtldir[ mmeturedwasesilrmzleit room

t t ed
temper neSI uénlll %ﬁé%&ﬁe@;ﬁtﬁl) %vgf{egg]r nd |a& %ﬁer;l erx%ragted three times with
thyl ée’taﬁ@@)\‘ﬁ] Xyﬁeeédﬁyd '
ey benzol m dazol e nféré a?telv%t? %Jr“dr#g eltda‘tﬁeﬂ1 %%%é%nﬁlémed over
magnesiﬁﬁ S{UNAES) ﬁlteﬁd:da@dﬁ:onbemmzly(?bﬁqmmbgmbhﬁ ofy Silich |gel yielids -
| - pr . _e 20|mdazole [ ] Interrredlate
1-benzyl e 1 1 OXY) ~.J=Az pidazale [5. 7o yytermediate
41)1. T4 38 n and the sol utlon was cool ed to OC.
Sl n- Butylll( htum (2m, .3mmol, 2.4eq) was added and the
solution was stirred for 0.5 hour. Then, the m xture
warmed to roomtenperature, and_a second portion
Step 5-%%@6@9{ -6 imeriding | ykpioResy)-dBdeszaiidazale 4oRme,
Intermétfisie BANT WALECkoHRE i tetraRPHb furd) {50, dry) under nitrogen and the solution

was cooled to 0°C. n-Butylithium (2ml, 1.3mmol, 2.4eq) was added and the solution was

stirred for 0.5 hour. Then, the mixture was warmed to room temperature, and a second portion
of n-butylithium (1ml, 1.2eq) was added and stirring was continued for 0.5 hour. Then 3-
bromo-benzo[b]thiophene-2-carboxylic acid methoxy-methyl-amide (401mg, 1.1eq) was added
and the new solution was stirred at room temperature overnight. The solution was passed
through a SCX column and the residue was subjected to chromatography to yield [1-
benzyloxymethyl-6-(3-piperidin-1-yl-propoxy)-1H~benzoimidazol-2-y1]-(3-bromo-
benzo[b]thiophen-2-yl)-methanone [40mg, Intermediate (42)].

Step 6. A mixture of [1-benzyloxymethyl-6-(3-piperidin-1-yl-propoxy)-1H-benzoimidazol-2-
y1]-(3-bromo-benzo[b]thiophen-2-yl)-methanone [40mg, Intermediate (42)], benzophenone
hydrazone (18mg, 1.4eq), Pd(OAc) (0.9mg, 0.05eq)), DPPF(3.8mg, 0.1eq) and cesium
carbonate (33.7mg, 1.6eq) in Sml toluene under nitrogen was heated at 90°C overnight. The



br ono- benzo[ b] t hi ophene-2-carboxylic acid

met hoxy- met hyl -am de (401ny, 1.1leq) was added and the
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(72.1ng). This material was dissolved in
7.2 (1HI—|61)! 6. 941161; m)g:ﬁrﬂe(l(Hzm), 44I@Ha1|),d31693 Ag418) m),B.93@ RHnd, 3.4 (1H,
trated and dried to afford -
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| ng, Exanpl e 55]. LC/I\/IS: 432 (MtH), = 2.49 mnutes; H
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7.2 (IH, M, 6.9 (IH m, 6.8(IHn) 4.2 (2H t),
3.6-3.7 (4H, m, 3.5-3.6 (2H, M, 3.4 (IH mM, 3.2 (IH
worpQos@@7§2H, m, 2.2 (2H, m, 1.8 (IH n), 1.BCWHS2094/023814

Exanple 56 1- 3-F2-f5 -Phenyl- Hthieno ,2-c]pyrazol-3
-vD- Hindol -6-yloxyi -propyl }-piperidin-3 -oCH O
Step 2 Step 4 (46) Step N §#48) (49) Step Exanple 56
(50) Step 1. 1- 5-phenyl-thieno 3 ., 2-cipyrazol -

-yDethano e [Internediate ( , LOMs: 243.1(M+tH), R
= & 45 es; H NVR (3 ) : d 7.84 (s,|H)

Tgid , ) . F264 (m 2 7743- 7532 (m Swﬁéﬂ@s,
3?1)41\‘ IS prepar ared usi ng Pprocedures simTrar tQ ‘tHlose
descri bed herei nabove Internmediate (25) #

substituting 2-phenyl -5-net!hiyl -t hi ophene for @
5- net hyl t hi ophene- 2-carboxylic acid in step 1.} Step 2.
To a m xture of HLS“"”

| - (5-phenyl -t hi eno[ 3, 2-c] pyrazol -1 -yl)-ethano [3.82
g 15.8 nmmol, Internediate (44)] and ethanol (50 nlL)
was added 6 hydrochloric acid (50.0 ni, 300 mol)i

and neut raf’i

ed wth 25% agueous pot assi ul car bonat e.
The m xt /i\a

s diluted wwth water (200 nL) and aged

at 0 C forgl 'hour. The resulting solid was 46)

l Step 5

Step 7

Example 56

Y]

Step 1. 1-(5-phenyl-thieno[3.2-c]pyrazol-1-yl)-ethanone [Intermediate (44), LC/MS:

243.1(M+H), Rt = 3.45 minutes; LH NMR (300 Mhz, CDCl3): & 7.84 (s,1H), 7.78 (s, 1H),

7.64 (m, 2H), 7.43-7.31 (m, 3H), 2.75 (s, 3H)] is prepared using procedures similar to those
described hereinabove for Intermediate (25) substituting 2-phenyl-5-methyl-thiophene for
5-methylthiophene-2-carboxylic acid in step 1.

Step 2. To a mixture of 1-(5-phenyl-thieno[3,2-c]pyrazol-1-yl)-ethanone [3.82 g, 15.8 mmol,
Intermediate (44)] and ethanol (50 mL) was added 6 IN hydrochloric acid (50.0 mL, 300 mmol)



coll ected, washed three tinmes with water (50 nL), and
then dried under vacuumto give 5-phenyl- Hthieno |

w0 2008 prazol e [2.93g, 92% Internedi ate (45)]PEBUS2004/023814
bei ge powder. LC/MS: 201.0 (M+tH ), R = 3.15 m nutes).
Step 3. Crushed KOH (1.09 g, 6.49 mol) was added in
one portion to a stirred mngture of
5- phenyl - I Ht hi eno[ 3, 2-c] pyrazole [1.30 g, 6.49 r ol,

. . L at 45 1.Qdi 47,9, 9. 73, ol and d

mone b PR R o BTIEBE 508 FEp S s

cooled t& ApBicat tefrperffte bitBnélfdakizddoRER D 8W, ¥@RoaS Rgtﬁﬁ%‘ijurﬁtcaﬁbgﬁﬁb. The
tenperature. After 3 hours, 10% aqueous HS (40 nl)

mixturguags didefed wishtwetert(200 inhg andrngedrag Nt fon § hetum (The resadting solid was
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_ rrenpen e . ;
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and then dried under high vacuum at 4

LC/MS: 26 4.6(BHFhy R = 3-15tthinetes]. 3, 2- ¢] pyrazole [1.94 g 91%
Internmedi ate (46)] as a tan powder. TLC 0.52 (silica,
70% et hyl acetate/ heptane); LCO Ms: 326.94 (MtH), R

step 3. B0 B 09 NS00 W2 agh i) oS The 1 S Phide of
5-phen§7_lm6%ihiﬁﬁd 3,2]pRra%o ee g'l Bo @gs.hy hﬁﬂbﬂ%ﬁéﬁh&lﬁ% (@%)_?,5105916 (247 g,

1
mmol ) was add to '

m xture of 3-iodo-

9.73 mpsiobngad dippethyllermgaide (L3 p) andirexifrog@Oatgporm. teTpemtirs and the dark
oo SR S Sk B PRt T ) v

added WiR BifRRP Bl Bng Iy Sak BB will) Gratc® $40 il ) dnd Hetthix@le stirred
was stirred at roomtenperature. After hourS, the

at roony iggapetapire wersS midutase thenialid vaischlletedrist filtuatiog, 20ashid three times

it B BT b s WS T s

thieno[8209pNhFGL 94 ouRdAw, fIﬁt@fﬁE&ﬁatQ gf@g Wk g térgpﬁdégin?lﬁg 5}‘ 0.52 (silica,

The Crude product was chrorn raphe

707 145 AR 1 B SIS 0L iy A 600 v
(CoAPIE55] 1. 3%, oy oo & g PSR .

Step 4. 4-Dimethylaminopyridine (195 mg, 1.60 mmol) was added to a mixture of 3-iodo-5-
phenyl-1H-thieno[3,2-c]pyrazole [2.60 g, 7.97 mmol, Intermediate (46)], di-tert-butyl
dicarbonate (2.78 g, 12.7 mmol), and anhydrous dichloromethane (30 mL) at room

temperature with stirring. The resulting solution was stirred at room temperature. After 16
hours, the reaction was diluted with dichloromethane (20 mL), washed with water (50 mL) and
brine (40 mL) successively, dried over magnesium sulfate, and concentrated under reduced
pressure to an amber oil. The crude product was chromatographed on silica, eluting with
dichloromethane to give 3-iodo-5-phenyl-thieno[3,2-c Jpyrazole-1-carboxylic acid tert-butyl
ester [2.56 g, 75%, Intermediate (47)] as an off-white solid. TLC Ry 0.41 (silica,

dichloromethane); LC/MS: 449.0 (M+Na), RT = 4.23 minutes).

Step 5. A mixture of 5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indole-2-boronic acid 1-
carboxylic acid tert-butyl ester [2.39 g, 6.11 mmol, Intermediate (8), prepared as described in



di chl oronet hane); LC/ MS: 449.0 (MrNa), 4.23 m nutes).
Step 5. A mxture of
wWG2qoseed17hut yl - di met hyl - si | anyl oxynet hyl ) - | H i PCiDUS2084/623814
oronic acid 1- carboxylic acid tert-butyl ester [2.39
g, 6.1 nmwol, Internediate (8), prepared as descri bed
i nExanpl e 1-4 of Internatijgpal Patent Application
Publ i cati on No. WO 02/32861], 3-iodo-5- phenyl-thieno
- -.C . |
e P i g g e T D R
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The residue was chromat ographed on silica, eluting
solventasrempred widshrednenderessursito give a dark residue. The residue was
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phenyl-8 H-thesriof NoteWyrabo MBAIVE-(t8H RN MM yIA0h S ox B ah AN Ldafboxylic
acid tert-butyl ester [2.55 g, 84% Internedi ate (48)]

acid tergrbutyl egfer [PSare 84%ednrmedpte @8)1 ascmtandpahl BEGRyt Bidhéitica,
) LC/ M5: 646, 2 (MH—% 3.05 mnutes). Step 6. To a
dichlorgmptiendnL oM q46.2 M+Hh Rox 0 BoRIES)S -
phenyl -1 Ht hi eno[ 3, 2-c] pyrazol - 3-yl ) - 6-
(tert-butyl-dinmethyl-silanyloxy)-indole-l -carboxylic

' . - . tHe i at
e .80 S B ooyl ERbend oSt RO
(tert-buttydtdimbihlylyinylory windbleioczrbexylié. adit tekt-bitybestdr M4 g, 3.78 mmol,
sol ution, i n one(g)ortion with stirring.

4.20 ol
hﬁeﬂﬂ%ﬁ%@@&bﬂﬁﬂf?&%@%@% 5wkl 5k was agdad: teiratard ampwniyse fluoride

t . 75 .109 . [ .
(420 ot 0] 1OIELSnh P00 i 036 RSP TP e 40 i,
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mL)  successively, dried over magnesium sulfate, and
(50 mlLy pad the Lot Sep@ﬁédeﬂlqma@mwé@r@c‘@@shed with water (50 mL) and brine (50

mL) successively, dried over magnesium sulfate, and the solvent removed under reduced

pressure to give an amber foam. The crude product was chromatographed on silica, eluting
with 10% ethyl acetate/dichloromethane, to yield 2-(1-tert-butoxycarbonyl-5-phenyl-1H-
thieno[3.2-c]pyrazol-3-y1)-6-hydroxy-indole-1-carboxylic acid tert-butyl ester [1.99 g, 99%,
Intermediate (49)] as a tan foam. TLC Ry 0.31 (silica, 10% ethyl acetate/dichloromethane);

LC/MS: 532.2 (M+H ), RT = 4.31 minutes; 1H NMR [300 Mhz, (CD3),SO]J:  9.73 (s, 1H),

7.84-7.81 (m, 2H), 7.76 (s, 1H), 7.61 (d, J=2 Hz, 1 H), 7.56-7.44 (m, 4H), 7.07 (s, 1H), 6.84
(dd, J=2, 8 Hz, 1H), 1.71 (s, 9H), 1.40 (s, 9H).

Step 7. A mixture of 2-(1-tert-butoxycarbonyl-5-phenyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-
hydroxy-indole-1-carboxylic acid tert-butyl ester [950 mg, 1.79 mmol, Intermediate (49)],



pressure to give an anber foam The crude product was

chromat ographed on silica, eluting with 10% et hyl
waewsaeartdi chl oromet hane, to yield 2-f PCT/US2004/023814

1-tert-butoxycarbonyl -5 -phenyl- - thieno [

, 2-c] pyrazol - 3-yl V6- hydr oxy-i ndol e-| -carboxylic acid

tert-butyl ester [1.99 0,.199% Internediate (49)] as a

tan foam TLC Ry 0.31 (silica, 10% et hyl

cesmm%%.%oﬁhﬁ%l (@178 l ' 989 %ﬁ&?gﬁ%ﬁd%&%@%ﬁgﬁ 56'\6'- II;I_&)) ’-}%ag(hgated at 90°C
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vacuo ﬁ‘j ield a é:%otud l(,ﬁl O])T(I;/eccanrl%e o%mflu(g a3 ¢ ny ertggtiaﬁp%c}]%tr ghﬁa,cf]hﬁmgaﬁrst with
80% dlzhibrcﬂnqth@neﬂ}epﬂayd aiakthien mokn% lelﬂdi"allheﬂi@ﬁE it6 gAel @l(3-bromo-propoxy)-

tr -but str [950 ng, 179 mol , I nternediate
: thieno a7l 73- -shrihdole dnehrboxylic acid tert-

r ) eat nder
b le&eﬁggge#o a%%t %?&%%@g%o%br];gs at‘&@%rrfl% &t re[g“(a&éagggpﬁﬁ &t o
dichloraMBihaRd); LEMME! GluYhEND) he insol ubl es
© vvashggg)tvm ce WItH dic I g?wane f’%o m.). The
filtrate was concentrated in vacuo to yield a cloudy
oi |l . The crude product was chronat ographed on silica,

Step 8. oA mixtEe fpﬁ Gé‘rbmmp@p%ydﬂeﬁHertdmmxwaﬂidnybﬁmhenﬁmdi-

thleno[g g E@% hl Ofezfre afg?)éy ic %{gtqsq%ggl&gm 36§ @g&)ﬁﬁO mmol,
mtenneld%ém(sewoB allokyp ?é@dlﬁe (7585 RQXY ?anﬁﬁi) Mﬁso%sfsﬁﬂﬁ Xlnb&%&?hm mg,

ng, 65% er nedr at e
1.38 mmpkb I?Was§lslm 1oda1e (39 mg ﬂ@ﬂémanle,)anmwou@ BdetOMtNBY 5 o) was

heated 2& 7%) %ﬁ%ﬁé?@§ szg (f}@er tql}iﬁg 8;%/’@&?%‘9"?3 go%ﬁbﬁ)qublent
tempere{tﬁ% hﬁl‘i’é’i@d [t BsQAhPYS 34 eg 378%1 &cﬁlﬁgg%%h Ene/ﬁ%% ly 5t15, and the

acid tert-butyl ester
filtrate ¢oncentragedi latder l(eﬁﬂ()e}i préstugdo QM‘éW dagk rehidie. [hS r&didiR was

chromag)gfagﬁgénm i 16% aSSI H{)nzofé g)e%{]agggd1ﬁ%&%9me&aae m&bwed by 1
M amm@ﬁﬁtn‘? Hekahb® dfcAl ogﬁn%%eﬂ}ﬁr?e Ne¥FHL tt&%vecz- -t%r(s%}l%gily%]%bonylé-

rpm After ours e re

Phenyl-hHﬁhEm[?)QeﬂpﬂamkE ¢)- 6f-[3|-(13€1fyﬁﬂ)xytﬂ'1\peﬂ1dlﬁol| YD RSP NRIdIe-1-
\[\n tg onet hane/ pet hanol (5 and the
carboxylic ac1d tert— uty ester (329 mg) as a brittle green oam. LC/MS: 673.3 (M+H), 74%

UV purity). To a solution of 2-( 1-tert-butoxycarbonyl-5-phenyl-1H-thieno[3,2-¢]pyrazol-3 -yD)-

6-[3-(3-hydroxy-piperidin-1-yl)-propoxy] -indole-1-carboxylic acid tert-butyl ester (326 mg),
anisole (1.0 mL), and dichloromethane (1.0 mL) at ambient temperature was added
trifluoroacetic acid (1.0 mL) and the resulting amber solution heated at 45°C. After 2 hours, the
reaction was cooled to ambient temperature and added to a Varian Mega Bond Elut SCX
column (5g) that was conditioned with methanol. The product was washed with methanol (30
ml) and eluted with a 1 M ammonia in methanol solution. Fractions with product were
combined and concentrated under reduced pressure to give a white solid. Trituration of the
solid with methanol/ether (1:4) provided 1-{3-[2-(5-phenyl—1H-thieno[3 .2-C]pyrazol-3-y1)-1H-
indol-6-yloxy]-propyl}-piperidin-3-ol [163 mg, 75%, Example 56] as an off-white powder.
TLC Rf0.55 (silica, 20% 1 M NHj3 in methanol/80% dichloromethane); mp: 213-216°C;




filtrate concentrated under reduced pressure to give a

dark residue. The residue was chronmat ographed on
w@elosoz1781 uti ng with 20% et hanol / di cl i | or onrep¢EDS200L2@23814

m.) followed by 1 Mammonia i n nethanol/

di chl oronet hane 1:9 (30 nL), to give
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, 2-c] pyrazol -3-yl)-6-[3-(3 -hydroxy- pi peridin-
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45C. After 2 hours, the reaction was cool ed to anbi ent
tenperature and added to a Varian Mega Bond El ut SCX
col um (Sg) that was coﬂlv_o_ﬁ_%d wi t h nmet hanol . The
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pressure to g| aV\,hlte SO|Id Trlturat'
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f3-[2-r5- phen _ S

| Ht hi eno[ 3. 2-c] pyr azol O3- v
6-yl oxy] - propyU- pi peri di n-3-ol §[ 163\ my, 75% Exanpl e
56] as an off-white powder. TLC R ON5§ (silica, 20% 1M
NH i n nmet hanol / 80% di chl or onet hane); np: 213-216C,

This colfpos] [ AIA3RZ20ANK#ica, 2020 B¥ ammohesin thethividl]/ 3000divhipromethane);
(CD)SQ: d 13.31 (br s IH 1.39 (br s IH, 7.79 (m

mp: 23¢2°CF IROMSS 473. QD(Mﬁ}glR% 3094 Mindd}; l‘Hm/[Rc[éod l\/ﬂlZZ((EDg)zSO]:
IH) 6.67 (dd, J I H) 6. 60 (d, J =

§ 13.30!(bh s 1¥),98.30dbr ) 13H)5 7180, dlf&73719y9 1), 765+(s61 stoz’ﬁm m, 3H
3(6947 ()mIH)cth 83'5:I)§m(J-I—|zI:‘—r2g 2)68;?@5) ( -

7.39 (m, 1Y), 9461, ¢m 1.2Hp, 1H), 9557 (dds/=2 %9 6(1c(ﬁq 1H)34é2 d,J=

a2z fipidbe atathd B, 2)a kG a T *%% , TR 24 (B2, 201 (m, 280,

1.88 (nfl D) 6r. 7 0(R 1y, PU2PYIE (m, DR (S pléparéd @sing procedures similar to those of
Example 56, substituting 4-hydroxypiperidine for 3-hydroxypiperidine in step 8.

of the

Example 58
2-(5-Phenyl-1H-thieno[3.2-clpyrazol-3-y1)-6-(3-piperidin-1-yl-propoxy)-1H-indole

OO

\

N‘N
H

2

A mixture of 6-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-5-phenyl-1H-thieno[3,2-
c]pyrazol-3-yl)-indole-1-carboxylic acid tert-butyl ester [300 mg, 0.460 mmol, Intermediate
50)], piperidine (60.2 mg, 0.707 mmol), potassium carbonate (191 mg, 1.38 mmol), potassium



This compound [TLC 0.44 (silica, 20% 1M ammonia in

nmet hanol / 80% di chl or onet hane); np: 239-242C;, LC/ Ms:
wWaAI®sm2q1MrH), R = 2.94 m nutes; H NVR [ 600 MzpCT/CE20p4/023814

SQ: d 13.30 (br s IH 11.37 (br s IH 7.80 (d, J =

7.7 Hz, 2H), 7.65 (s, IH), 7.50-7.44 (m 3H), 7.39 (m

IH, 6.94 (d, J = 1.3 Ftu]bkh, 6.67 (dd, J = 2, 8.6 Hz

IH 6.61 (s, IH), 4.52 (d, 4.2 Hz, IH), 3.99 (t, J
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under re J_Ialﬁceg I%g%%g{}b/ %o gﬁg?‘(‘rﬁ%’éﬁ rgséuemlﬁlg %s&dg‘? Was cf]romatographed on silica,
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hours. Afereoolingserogim Wndﬁrﬁhug,rtbmlm ewgssremoyed anuaotuhéo give a solid.
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di chl or onet hane, ive 2-(Il-tertbutoxycarbonyl -
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(silica, W‘PMW g i MettonolS 607 aBigb iR %%#Véﬁzﬁ'wm Ry=
29 S R PR 5 DB 5D Lot s o -
7Hz, lﬁf Te Lo T s 25 RarhE B8 Hifs b2 T {500 W08 58 s, 1),

3.98 (t,3uspengded),ixu3naBe(m( 1), 188 @NIH), 1800739 heely.i rred at

roomtenperature for

Example 59
1-(3-{2-[5-(3-Methoxy-phenyl)-1H-thieno[3.2-c]pyrazol-3-yl]-1H-indol-6-yloxy} -propyl)-

piperidin-4-ol



0.5 hours. The solid was collected by filtration and

dried to give a grey solid. Trituration of the solid
wWowak/02a9% et hanol / et her provi ded 2-(5- phenyl -P&F/UkI00HGR3814

[ ,2-c]pyrazol -3-vD-6-f - piperidin- -yl-propoxyV 1

Hindole [90.0 ng, 43% Exanple 58] as a grey solid.

TLC RI0.37 (silica, 14% lNpammonia in nmethanol / 86%

di chl oronet hane); LCOMs: 457.3 (MHH), R = 2.93

moutes HNR 30|vhz (CD) SO: d 13.30 (br s 1H),
(thpl S, Z@z (d \— BHz Step 2H) 7. H) ’
G5, T35 (M 4H) 92 (5, tH), 6—65»(d TIV=)8 5 g,

AH), 6.59 (sAJH), 3.98 (t% 6 Hz 2H), 2.43y2.33 (m
6H), 1.88 (m 2BT), 1.50-1.39 (m 6H). Exanple 59

| -r3-{2-[5-(3-Net hoxy- phenyF3 Ht hi eno[ 3. 2-c1fYyrazol - 3
-vn-| Hi ndol - 6-yl oxy>- propyl V pi peri di n-4-or /J/ /r\

Step 2 Br Step NH (51) (52) (53) Step 4 COCH St
OCH (54 (56) .
N{ ocH, Step 5 7 \S/
N

Example 59

(58)

Step 1. A mixture of 1-(thieno[3,2-c]pyrazol-1-yl)-ethanone (5.00 g, 30.1 mmol), N-
bromosuccinimide (16.1 g, 90.4 mmol), and chloroform (100 mlL) was heated at 50°C under
nitrogen for 5 hours. The orange mixture was stirred at room temperature for an additional 17
hours. The red-orange mixture was filtered, the insolubles washed twice with dichloromethane
(60 mL). The filtrate was washed with 10% aqueous NaHSOs (60 mL) and then twice with
water (60 mL), then dried over magnesium sulfate, and concentrated under reduced pressure.
The residue was purified by silica gel column chromatography, eluting with 30% ethyl
acetate/heptane to 50% ethyl acetate/heptane to give 1-(5-bromo-thieno[3.2-c]pyrazol-1-yl)-
ethanone [6.21 g, 84%, Intermediate (51)] as an off-white solid. TLC R70.50 (silica, 40% ethyl




OCH Step 9 Exanple 59 (58) Step 1. A m xture of

| -(thieno[ 3, 2-c]pyrazol -I-yl)-ethanone (5.00 g, 30.1
wore@b)p261Mor onosucci ni m de (16.1 g, 90.4 nmmol ), PEIUS2004/023814

chl oroform (100 nL) was heated at 50 C under nitrogen

for 5 hours. The orange m xture was stirred at room

tenperature for an additiggal hours. The red-orange

m xture was filtered, the insol ubl es washed twice with

acetate%@p %uﬁg}j\ég% 9|(.}L(§{/I m Rt f 1ﬁ|ﬂt&1{:} %tﬁ/fetl W&BEM?,
coasThcs $iads B s LEERAL B e was par i ed by

silica gel colum chromatography, eluting with 30%
et hyl acetate/heptane to 50% et hyl acetate/heptane to

Step 2. ?A\ﬁﬁxﬂdre of pg@bfmid—ﬂlﬁe@lﬂ[l" - c];%‘r&bpl/fyﬁ}@ﬂlanoﬂézﬁQw 1219€) mmol

Y% | nterned ate 51)] as an off-white

Intermgits (5131711 @iokanod a0 bt seub et eyrbouty 15,0 ml)
was stnaecéati% {Zgnggrl%ltrog,encsgﬂfl‘sfwli&q;bré NGsEEa téc:)grg) gxgﬁlvchuressevé% c§))l %ﬂo room

temperﬂhl‘%t élllrthéH diluted with ethyl acetate (200 mL). The mixture was washed twice with
- (5-brono-t Meno| 3, 2- ]pyrazo-l-yl)-ethanone[l.0

g,
water (J!QI) ﬂLDmlmd briimet (@ O0rend i) av@cfhud]y, dritd 4velr megnesiyr 201 fatk)and

M agqueous assi,um caJ bonat e 80 0 vva
concengfﬁﬁesi bt ozt hon IEFO GRS VAR EOBRL “thieno[3.2-

t4!80,%1 08Y4X iR 895]'a‘§%nto?f WAL P EL &R g‘(ﬁz@ 1ca 1:1
uted with ethy acetate (200 ni). m x

ethyla&@%ﬂ‘f%é B3SO 20508 PR it gu?#fg?@*?%@ﬁm
CDC1388'16.%%{ dtlgﬁ\/é?%&?g?@h%ﬁ&’?ﬁﬂdum was dried under

acuu eno ,2- yrazole [9.48 g,
95% Internediate (52)] as an off-white solid. TLC Ry
0.26 (silica, 1:1 ethyl acetate/heptane); LC MS:
Step 3.2820R8 0t MFHbromd-FH2hieao] 3pl+t pyrazblMS .08 @03 W mmol Intermediate

(52)] in dimethylformamide (50 mL) was added dropwise to a room temperature mixture of
sodium hydride (1.74 g, 60% oil dispersion, 43.5 mmol) and dimethylformamide (10 mL) over
5 minutes and the resulting mixture stirred at room temperature for 30 minutes.
2~(Trimethylsilyl)ethoxymethyl chloride (9.85 g, 5.91 mmo1l) was added dropwise and the
resulting white slurry was stirred at room temperature for 21 hours. The reaction mixture was
diluted with water (300 mL) and extracted twice with ethyl acetate (125 mL). The combined
extracts were washed with water (100 mL) and brine (100 m1) successively, dried over
magnesium sulfate, and concentrated. The crude product was chromatographed on silica,
eluting first with 30% ethyl acetate/heptane and then 40% ethyl acetate/heptane to afford a
mixture of 5-bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-thieno[3,2-c]pyrazole and
5-bromo-2-(2-trimethylsilanyl-ethoxymethyl)-2H-thieno[3,2-c]pyrazole [12.1 g, (92 %)].
LC/MS: 333.0 (M+H), R = 3.97 minutes and 333.0 (M+H), R = 3.87 minutes.

A portion of this mixture of 5-bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-thieno[3,2-
c]pyrazole and 5-bromo-2-(2-trimethylsilanyl-ethoxymethyl )-2H-thieno[3,2-c]pyrazole (5.51 g,
16.5 mmol), 3-methoxyphenylboronic acid (3.77 g, 24.8 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(Il), complex with dichloromethane (1.35
g, 1.65 mmol), 4 M aqueous potassium carbonate (16.5 mL, 66.0 mmol), and 1,4-dioxane (66.0



cbA ) d 10.8 (tars, IH), 7.70 (s, 1 H, 7.12 (s, IH).
Step 3. A solution of 5-brono-IHthieno[3, 2-c]pyrazole

wQ 31050263175 39. 4 mmol I nternediate (52)] in PCT/US2004/023814
di met hyl f ormam de (50 nL) was added dropwise t o0 a
roomtenperature m xture of sodium hydride (1.74 g,
60% oi | dispersion, 43.5 _nqgpl) and di met hyl f or mam de
(10 nmL) over 5 minutes and the resulting mxture
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3,2-c]pyrazole [12.1 g, (92 %W]. LC Ms: 333.0 (MHtH), =
4.14 mBwes amil 361 .2 M-ady) R3Z34@5(habdes. R = 3. 87 minutes. A
portion of this m xture of -brono-

A portipn pPthis inirguriaif 3-(Gampthowy-pbsaybet-(3rjméthydsilangreth¢:3pRsthyl)-1H-

. I . .
tienol§2ER1RAA25IE o5 G- metig stem) -G RS IAg Yy <bevRr AR
ﬂﬁeno[@@%]ﬂlraxa@ﬁm F%,( 12 Béhntbl) A chylRRUamine (2.50 mL, 37.0 mmol) at room
3- nmet’hoxyphenyl'boronic acid (3.77 g, 24.8 muol ),
temperfitiirelunder nitrogen was added tetrabutylammonium fluoride (61.0 mL ofa 1 M

s o R PR S505] S GR  ig
L

(150 mi) was eddetl he thehesidechndtthe’ squeofiomixdus ekpaied twive wiith kthyl acetate

00 ¥ S R i B o R

sces 188 G0 S Mg M SHESEARING e 0P AUAGH, .

1H-thiapiof2-alpyeebler [26i7lg, , STHE Inietmettiate (5) patnogffaphiesstid: TLC Rr0.45

(silica, ethyl acetate); LC/MS: 231.0 (M+H), RT = 3.20 minutes; IH NMR (300 Mhz, CDCl3)

§10.65 (br s, 1H), 7.78 (s, 1H), 7.32 (m, 1H), 7.25-7.21 (m, 2H), 7.16 (m, 1H), 6.89 (m, 1H),
3.86 (s, 3H).

Step 4. Crushed potassium hydroxide (1.35 g, 24.1 mmol) was added in one portion to a
solution of 5-(3-methoxyphenyl)-1H-thieno[3,2-c]pyrazole [1.85 g, 8.03 mmol, Intermediate
(53)] and dimethylformamide at 0°C with stirring. After 10 minutes, iodine (3.05 g, 12.0
mmol) was added in one portion and the dark reaction was stirred at 0°C for 30 minutes and
then at room temperature for 5 hours. The reaction was quenched with 10% aqueous NaHSO;
(100 mL), the resulting white mixture diluted with water (100 ml) and the mixture aged at 5°C
overnight. The solid was colleted by filtration, washed with water (3 x 30 mL) and dried under



silica, eluting first with 5% et hyl
acet at e/ di chl oronet hane and then 10% et hyl acet ate/
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et hyl enedi am ne (2.50 nL 37 O nnDI) at room

L RN ——

- t
r ke 0Ly o) 0y i

1, C}lé@ﬁ:‘bllﬁh digarbonage (b3S g.o. Mmimdl)a rqmdraahydmua dithidremethane (40 mL)

it s SR B 8 S %M REaP R aton

was wabhédwith Rater Q@ QUALRLY 4B Sk ma; é‘snﬁﬁ Thirafed %ﬁﬁéééﬁgﬁﬁated under

were washed with water (75 niL) and brine’
reduced Q@@@S%t%ﬂay solid. i et cuubrprmrhxghwas chnowatofgraghedamdsilica, eluting with
h :

(

d1chlorf)ﬂ1ie g ‘ AP
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acet ate) 20 m nut es;

| |
dlchlorgﬁlgglaﬁé)ZLcm@gsmgﬁ% ﬁ?rmﬁ l@g l_nbﬁn) 1H)N1vﬂa?§(l) H)§/1h6z ﬂ%wso a6)s 7.75

(s, 1H) ?4510(@1 geﬂ&SSH)z 118, @3240ddx/rs helds, ﬁojmlm ﬁbﬂ*r(dd;ﬂel 505
w7, 11 27 7 i 3 1 SRS M) § 30 Y 0n O @

5- (3-net hoxyphenyl) -1 Ht hi eno[ 3, 2-c] pyrazol e [1.85 g,
8.03 mmol, Internediate (53)] and di nethyl formam de at
Step 6.0A @iwfurdr063 - tertibutyl-dihethyl-dBnytoxyrhethyl )-i1 ddHimbolé-2- Ko acid 1-

carbox;ghzd 29:1d tert-butyl ester [1.67 g, 4.27 mmol, Intermediate (8), prepared as described in
Example 1-4 of International Patent Application Publication No. WO 02/32861], 3-iodo-5-(3-

methoxy-phenyl)-thieno[3,2-c]pyrazole-1-carboxylic acid tert-buityl ester (1.50 g, 3.29 mmol,
Intermediate (55)], cesium carbonate (4.29 g, 13.2 mmol), [1,1’-
bis(diphenylphosphino)ferrocene] dichloropalladium(IT) complex with dichloromethane (1:1)
(268 mg, 0.328 mmol), 1,4-dioxane (35 mL), and water (7.0 mL) was purged with nitrogen and
then heated at 75°C with stirring under nitrogen. After 70 minutes, the reaction was cooled to
room temperature, diluted with ethyl acetate (100 mL), and washed twice with water (50 mL)
and brine (50 mL) successively. The organic layer was dried over magnesium sulfate and the
solvent was removed under reduced pressure to give a black oil. The oil was chromatographed
on silica, eluting with dichloromethane to give 2-[1-tert-butoxycarbonyl-5-(3-methoxy-phenyl)-
1H-thieno[3.2-c]pyrazol-3-yl]-6-(tert-butyl-dimethyl-silanyloxy)-indole-1-carboxylic acid tert-




nol ) was added in one portion and the dark reaction
was stirred at 0 C for 30 mnutes and then at room

wao esoper@rure for 5 hours. The reaction was quePCTEs2004/023814
with 10% aqueous (100 nlL), the resulting white m xture
diluted with water (100 m) and the m xture aged at 5C
overnight. The solid was.g¢gdl eted by filtration,
washed with water ( 0 nmL) and dried undervacuum at 40

butyl esgerg‘i’.SG' vV 8193; F@é}?eéla{e?ﬁaﬂtag'g)&é Q?&iﬁll Vit RZD ?@Zg 1ca
/NES:1678:

yrazol e 61 g, "91% Intermedi at
dichlord8éth

RIEC /NS "R RO mitufesi | 1 ca, 80% et hyI
acet at é/ hept ane); LC/ LT%E? 0 (MtH), = 3.60 m nutes;

HNI\/R(BOOM‘IZ CDCI3)d113(brs | H), 733(m
IH), 7.28-7.20 (m 2H), 4 (m IH, 6.91
Step 7. 3Tcgw sq1§t10r8¢1’)2 [lsteétdmgoxm@rb@wlzﬁ @a—m@ﬂlnw@hwry@p%tmeneﬁ 2-

c]pyrazéll-'g—gg[@-gte%- - oxy%)lh y@yxﬁﬁﬂl(ﬁe erlgptx% i¢ ]a%;d/;t( Z—é%gﬁ ester
[1.70 glzlsiﬁﬁu&l; In{Jen%édlaiér(Bé)] Eﬁ‘feﬁﬁlﬁ@&%ﬁi@ (€6 4l).at °C ok habed V!

di carbonate (1.38 6. 32 mmol ), and anhydrous
teﬂabu@lamn@momeﬂm@ (@280 ‘ol pf sl Mriealiydrafingn sThiiones 80 mimgl) in one

IR T ROURE SR ETIRIT .
acetate (SUHRAES kit B4 laf@dRis aﬁiﬂfbnﬁﬁ‘ﬁ‘ ERIBHAAIABNUNERT thé 8FEEeparated. The

pressure to a tan solid. The crude product was
organics weonwashgd apthevaten(46 mlp)caad bahe{(40mLkuckessively, dried over

magnesTyfE SH O PRI VIYAEAGVR PROT S3Bre! Pressiyh o i pragiuct was
chromaﬁ%rip‘h@& bH |sﬂr°c§ t e@ﬁtlrlgjwi@lg first 5(7‘%%‘[11}@ bl Rotefhle a8d #én 20%

white sol | l'ica,
ethyl a@tatdﬂdmhbmﬁhmm) ’l;O glﬁf 1\/54 gm‘mmsfbam, TRuraiGSwith ati);erfheptane gave
NI 3 O 0 l\/h .

2-[1-tert- D :

indole-1- cgl%o{(ﬂfb ac1]d tertJbu%vl egte{s[l"fS 6% |8|8%, It?te@ﬂedﬁegg @57())]Ja8‘a \Jd:utg p%wder

8.5 Hz), 3.84 (s, . A mxtdre
TLC Ryt 25(3@11109; 10%ethyl a@htate’diwizlomnﬂhm;d),d@m rﬁ)6I2)2-(|1\/I+H ), RT=2.80
H i ndol e- 2-boronic acid 1- carboxylic acid tert-butyl
minutegster [1.67 g, 4.27 mol, Internediate (8), prepared
as described in Exanple 1-4 of International Patent
Application Publication No. WO02/32861], 3-iodo-5-(3-
Step 8. "B t1QMYe HNEMY tekt-Hdtd Ql[bgnﬂ ﬁ&me&éﬁy@hénﬂ)amﬁwhbg 2-c]pyrazol-
0 g,

acid tert-butyl ester
3-yl]-6-hydroxy-indole-1-carboxylic acid tert—butyl ester [1 19 g, 2 12 mmol, Intermediate

(57)], cesium carbonate (2.07 g, 6.35 mmol), and 1,3-dibromopropane (8.0 mL) was heated at
75°C under nitrogen. After 6 hours, the mixture was cooled to ambient temperature and let
stand overnight. The mixture was filtered, and the insolubles washed twice with
dichloromethane (10 mL). The filtrate was concentrated in vacuo to yield a golden oil. The
crude product was chromatographed on silica, eluting with a gradient of 30% ethyl
acetate/heptane to 50% ethyl acetate/heptane to give 6-(3-bromo-propoxy)-2-[1-tert-

butoxvcarbonyl-5-(3-methoxy-phenyl)-1H-thieno[3.2-clpyrazol-3-yl]-indole-1-carboxylic acid

tert-butyl ester [1.11 g, 76%, Intermediate (58)] as a white foam. TLC Ry0.46 (silica, 40%
ethyl acetate/heptane); LC/MS: 682.2 (M+H), R = 3.23 minutes.



Internmedi ate (55)], cesiumcarbonate (4.29 g, 13.2

mol ), [1,1" - bis(di phenyl phosphi no)ferrocene]
walr@bbarepal | adi um() conpl ex with di chl or onet he@EUS2004/)23814

(268 ng, 0.328 mmol ), 1, 4-dioxane (35 nlL), and water

(7.0 m.) was purged with nitrogen and then heated at

75C with stirring under nijgdogen. After 70 m nutes,

the reaction was cooled to roomtenperature, diluted

e L g 2L RS Sy s

1H-thienb [ c hytapBB-yleiadsled 1 achritvkglic BEQ D@6 bunyl Sstdri[23@ ngy) 9.366anmol,
sol vent. was renoved under reduced pressure to gi

Intermegiage (583 H-byresyBIPPTIGiaS (XH) Bl S59 EFRLY PoHsSHP ehibonate (245 me,
ot iy : _ !
1.77 ot bfhsilnd a2 ORATEH A Mmb8, Sdibydrons acetcniteile (4 L) was

heated &#100CEeRRh sRakerddO3t 88 @pm 3After 18 hours, the reaction was cooled to ambient

-6-(tert-butyl-dinmethyl-silanyloxV)-indole-
temperatgrerfbo} mimutese Id theeadiipnyvasedded 4 M a@@oys p@asgium carbonate (4.0

Lnt er medi at e (56)1 bei LG Ry0. 25 .
L) eng G4 PETe deEe B BREORANRarEa) RS gy &3Ot fier gopling to
room teri'ﬁﬁ?:lk'z{tﬁl%; thelsERert wakQeBov&d iHiva@ib £d the mixture was diluted with ethyl

2-11-tert-butoxycarbonyl -5-(3-nmet hoxy-phenyl)-IHthien
acetate (}(Bm2). The organics were washed with water (20 mL) and brine (20 ml) successively,

L
chromag@ézéphe!i Bh &11188 gt g fireGith 1006t £ AdhAliN hthaaePoll) at

was added tetrabutylammoniumfluoride (2.80 nL of
dichloremthtusd thedn yith@08s-4 M smimenizoin, m&h801/86%| dichloroomehane to give 125

s or 5 SR S Bl 58 Pl e b 208 -0
(3-metifRRY-phBROI RAHERR o BRI IS A TG dofE-yiKkdy ) 3RS 1N Siperidin-4-ol

l"ayers separated. The organfcs were washed wthn er

[94.1 m(g4 61%6 Fxample 50] amen padOpurple muveice SHIWBY§.40dsilied 20961 M ammonia
magnesi um sul fate, and the sol vent renoved under

in methanolu @8t gicklssumeathane)ene 208603 GduCMWwed3.3 (M+H), RT = 2.22
chr omat ographed on silica, eluting with first 10%

minute& tIRYNVEC psoatmhﬁ,i(cmg??smes hane (endiIT)en.32Msetiny, 7.67 (2, 1H),
acet at e/ dichl oronethane, to give 1.54 g of a tan foam

7.43 (4,17 +=8u Hii 100), W384Y.32X (ag 3HD 926D 1qay €H), 6.65 (dd, J =2, 8.5 Hz, 1H),

tert-butoxycarbonyl -5-(3- oxy

[1- I h - ph | ) -

659 (51 TIDN -5t 4 HociDy 598 Gh 3. it B 0n 3o e Aol bem, 18D, 2.72 (m,
e _ :

20, 242 G AP Yo G S ST T ARt 7S A1 35, 200

Example 60
5-Methoxy-2-(1H-thieno[3.2-c]pyrazol-3-y1)-1H-pyrrolo[3.2-b]pyridine




TLC Ry0.23 (silica, 10% et hyl
acet ate/ di chl oronethane); LC/Ms: 562.2 (MtH ), R =

wQ2@8/0miimut es. Step 8. A m xture of PCT/US2004/023814

2-[l-tert-butoxycarbonyl - 5- (3-nmet hoxy- phenyl) -1 Hthien
o[ 3, 2-c] pyrazol - 3-yl]-6-hydroxy-indol e-|-carboxylic
acid tert-butyl ester [1..3990, 2.12 mol, Internediate
(57)], cesiumcarbonate (2.07 g, 6.35 mmol), and

1, 3- d| br onopr opane (8.0 nlL) was heatedc A3 under
CHAt . Afteg,6 houe e m xture vvas ooI
antoi e t ienmperature and I e ghts

Step 1.

m xtare¥was filtered, an |nsoI ubl es vvashe/gtwinge
with d| chI or omet hane (10 rrL)& The filtrate wa

concentrated in vacuo to yfeld a gol den oil, e crude
prodf®t was chromat ograp on silica, eluting with a

gradi ent of 30% et hyl acet ge/ hept ane to 50% etdnyl
acet ate/ heptane to give 6- @) br ono- pr opoxy) - -

1-tertbutoxycarbonyl- 5-f -nethoxy-phenyl)- Hthieno[
, 2-c] pyrazol -3-yl]-indole- -carboxylic acid tertsdbetyl
ester [1.1 g, 76% Internmediate (58)] as a white foam
TLC R/0.46 (silica, 40% ethyl acetate/heptane);|LC NS
682.2 (MtH), R = 3.23 minutes. Step 9. A m xture of
6- ( 3- br ono- pro {ny) 2-[1-tert-but oxycarbonyl 5-(3-

yrazol - 3- y¥4*-i ndol e-| - ca
eStewm [ 250 ng, 0.366 nmol, Inte e ateN
(58)], 4-thydroxypi peridine (90.0 ng, O. 88{9)(}%13

pot assi um carbonate (245 ng, 1.77 mol) si um
i odide (45 0 ng, 0.271 mmol), and anhydrous
acetonltrlﬂ e (4 m) was heated at 70 C wi th shaking at
200 rpm After hours, the reaction was cooled to

anbi ent terrperature for 30 minutes. To the reaction

(AP MEIEUR B R87 HRATRIPREEE ) Ll of 37

metho@q;moﬂn{B ,QSb]pﬁﬁdlﬁd? (4051Dg 1300t dnmol geepaiaiaeesding €, prob&lures

| vent . was in vacuo and the m xture was

describgs R L iEhiER PR, CHITY 1988 R L0040t Uty Als el (0.7 49.0

mmol)

V‘@&ﬂﬁﬂg&fohp a4t %méc{.ﬁ "E:;Tb('{gﬁﬂ apI[OOHI @g%mé% V\élrt]la stirring. The

'successli ve esi um su

resulturgcsnhmnhwaisedrrécbatao&ﬁrt&npasﬂuﬁhm«mﬁ@lﬁ. TeSiedét®rVass washed with

water (75 mL) and brine (75 mL) successively, dried over magnesium sul fate, and concentrated

under reduced pressure to an amber oil. The crude product was chromato graphed on silica,

eluting first with dichloromethane and then 10% ethyl acetate/dichloromethane to give 5-

methoxy-pyrrolo[3.2-b]pyridine-1-carboxylic acid tert-butyl ester [7.06 g, 94%, Intermediate
(60)] as a viscous amber oil. TLC Ry0.27 (silica, dichloromethane); LC/IMS: 249.1 (M+H), R

=3.60

1H), 6.

Step 2.

minutes); 1H NMR [300 Mhz, (CD3)2SO]: & 8.21 (d, J=9 Hz, 1E1), 7.85 (d, J= 4 Hz,
76 (d, J=9 Hz, 1H), 6.70 (d, J= 4 Hz, 1 H), 3.89 (s, 3H), 1.63 (s, 9H).

A solution of tert-butyllithium (15.0 mL, of a 1.5 M solution in pentane, 22.5 mmol)

was added in portions to a solution of 5-methoxy-pyrrolo[3,2-b]pyridine- 1-carboxylic acid tert-
butyl ester [4.66 g, 18.8 mmol, Intermediate (60)] in anhydrous tetrahydrofuran (85 mL) under

nitrogen at —78°C over 4 minutes. The resulting red reaction was stirred at —78°C for 41



chromat ographed on silica, eluting first with 10% M

anmoni a i n net hanol / 90% di chl or onet hane then with
wQesl02dwamonNi a i n et hanol / 80% di chl or oret haP@T/U82004/023814

give 125 ng of a purple solid. Trituration of the

solid with 20% net hanol /et her provided of | -(3-{2-[5-

(3- met hoxy- phenyD- Hthiepp[ ,2-c]pyrazol-3 -yl]-

H i ndol - 6- yl oxy- propyD- pi perldl n 4-0l [94.1 ng, 51%

minute%éiﬁ%g?op?%ﬁt% @gm |3|9%Bin% a e Fie@ J@g@ %i%uég and the red-

brown $h&{tn QAR hihamRe] ;fol 0 maRes2Pie feactida/ WS wathdd %o OMEHtirred for
2.22 minutes; HNWVR [300 Mz, (CD) SO: d 13.30 Br

2.5 hou:rsH)md then atep |(5 ()sx;nL]) Mps ad?deﬂ?Afth stirtifg atxoqlg t@rdpergture g0151 hour, the

solventm rergp)\ledémggr rgdwd &)n%qfureﬁT@gaq{lgousl ‘E&’%‘i F%S&ﬁggrg\ggl 5N

aqueoui diurd hg&ofdde td pHA 4H;7€he 2Hiure3vRexbicte@hice Xith kthylhcetate (30
IH), By, 2,427 (m 24, 2.01 (m 2H)

mL). THe eﬁmedusaayet was Ebi)lq,ed ﬂQ O’T eadleHl)WlﬂﬂlOﬂ/daqu@ﬂs Kt SQiHjo pH 4, and

the res%mrﬁfw g8°8.af P16 fori leringtes. Bhesphd yp callepted, waghsd withater,

and dﬁeéfrggkcﬁ& E{ﬁ%@%}?ﬁ%@l&ﬂb@%nﬁ S84 1(8bxtieRiBtetbié1 Sier [2.48

g, 45%, Intermediate (61)] as a white powder. LC/MS: 293.16 (M+H), RT =2.43 minutes; 1y

NMR [300 Mhz, (CD3),SOJ: 5 8.28 (s, 2H), 8.23 (d, J=9 Hz, 1H), 6.70 (d, J = 9 Hz, 1H),
6.58 (s, 1 H), 3.87 (s, 3H), 1.60 (s, 9TI).

Step 3. A mixture of 5-methoxy-1H-indole-2-boronic acid 1-carboxylic acid tert-butyl ester
[600 mg, 2.05 mmol, Intermediate (61)], 3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-
butyl ester [600 g, 1.71 mmol, Example 5B], cesium carbonate (2.23 g, 6.84 mmmol), [1,1°-
bis(diphenylphosphino)ferrocene] dichloropalladium(Il) complex with dichloromethane (1:1)
(93 mg, 0.114 mmol), 1,4-dioxane (12 mL), and water (3.0 mL) was purged with nitrogen and
then heated at 90°C with stirring under nitrogen. After 105 minutes, the reaction was cooled to
room temperature, diluted with ethyl acetate (50 mL), and washed twice with water (25 mL)
and brine (25 mL) successively. The organic layer was dried over magnesium sulfate and the
solvent was removed under reduced pressure to give a brown foam The crude product was
chromatographed on silica, eluting first with 5% ethyl acetate/dichloromethane and then 10%
ethyl acetate/dichloromethane to give 2-(1-tert-butoxycarbonyl-1H-thieno[3.2 -c]pyrazol-3-yl)-

S-methoxy-pyrrolo[3.2-b]pyridine-1-carboxylic acid tert-butyl ester [470 mg (58%,
Intermediate (62)] as a tan foam. TLC R¢0.46 (silica, 10% ethyl acetate/dichloromethane);

LC/MS: 471.19 (M+H), RT = 4.02 minutes; JH NMR [300 Mhz, (CD3),SO] : 5 8.32 (d, J=9
Hz, 1H), 8.00 (d, J= 5 Hz, 1H), 7.36 (d, J= 5 Hz, 1H), 7.07 (s, 1 H), 6.88 (d, J =9 Hz, 1H),
3.92 (s, 3H), 1.65 (s, 9H), 1.33 (s, 9H).

Step 4. To a solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-methoxy-
pyrrolo[3,2-b]pyridine-1-carboxylic acid tert-butyl ester [250 mg, 0.531 mmol, Intermediate



(62) Step 1. 4-D nethylam nopyridine (102 ng, 0.835
mol ) was added to a m xture of 5-

woreaohoxe7pyrrol o 3, 2-b] pyridine (4.50 g, 30.4 PemUS2004/023814
prepared according t o procedures described in Liebigs
Ann. Chem 1988, 203-208), di-tert-butyl dicarbonate
(10.7 g, 49.0 mml), and_aphydrous dichl oromet hane
(100 nL) at roon1tenperature with stirring. The

(621, G 01907 o S BB ARhL L R RO SPSHA L

trifluorddt@ti®adi €1.0 AL )Hkadl ﬂ%&%&ﬁﬁ% ¥htion Kbate@ Gt 2VET . ARENERdU#Mhe green
sul fate, and concentrate under reduced pressure to an

reactiomseitionoivas cophed to eobéenp teneheraturaalasified ovitit Mgnqam dpagassium
or.onet

carbondl AGRT, Bnd el ot it el BHEEwR 81 Adkaed (56w, The

combin®B bR@IcYs Wk WAsBEd Witk watdRYZ0 MLNEnd big RO s%c@%hq'ely, dned over
tert-butyl ester [7.06 g 94% | nternediate (60)]

magnesyyrg sulfate,zm epnesnirated ma?)u@@ml Qléy mnxtare Trlturatlon w11:h

di.chl neth
ether/hcmtm(islﬁ prcw X : 2
blpyri d,___}lbﬂng 74% 5E£egnplé' 66’_]34’5 d‘iﬁm pb*wier @L@q{g((ﬂSZ @11 ethgl) acetate)

23@963:@3%&‘)2@2@%&1@&@%%“26#%%253«3‘% o Eor
51553081 BP0 1 oA ot ahp ol Ponytyog 11 1.~

5 Hz, 1H)} @58v6 33 &ing 216,03 B5 () 38Dhydr ous tetrahydrofuran (85
nm.) under nitrogen at -78C over 4 mnutes. The
resulting red reaction was stirred at -78C for- IIl -
m nutes. Triisopropyl barate 8. 70 nb, 37.7 nmol) was
added over 2 m nutes an dbrown reaction stirred

3-Bront-6-( ¥-Bipefidin-1201-piopokyd (1 Fhthighe 2 -cipyrane b3 Wik igdnd ele O
C, stirred for 2.5 hours, and then water (50 niL) was
added. After stirring at roomtenperature for 1 hour,
the sol vent was renoved under reduced pressure. The
aqueous m xture was basiflLed with 5 N aqueous sodi um
hydroxide to pH 14. The m xture was extracted tw ce
with ethyl acetate (30




mL). The aqueous | ayer was cooled to O C, acidified

with 10% aqueous KHSO 4 to pH 4, and the resulting
wakwsogizpged at 0 C for mnutes. The solid wasPCT/US2004/023814

col l ected, washed with water, and dried to yield

5- met hoxy-| Hi ndol e- 2- boroni ¢ acid 1-carboxylic acid

tert butyl ester [2.48 ¢,-14%% Internediate (61)] as a

white powder. LCO MsS: 293.16 (MtH), Ry = 2.43 m nutes;

H NVR [ 300 Whz, (CD) sq d 8.28 (s, 2H), 8.23 (d,

J
= Hy, 6.70 (d 9 Hz, IH), 6.58 ( >
jﬁgﬁﬁz\mm, 1.60,(&TOH) . Stepw3. A rri% it elov—
oL . - - 0
/5 h8xy-%H- i ndol e- 2 ni ¢ acid I=carbexyfi ¢l ack gY

©
tert-ydtyl ester [600 %/2.05 mol , | nternedi gt® °
(61)]57-3-i odo- t hi eno[ 3, 2dc] pyr azol e- | - car boxyH¢. aci d
terthutyl ester [600ggu.s4. 71 nmol, Exanple S5BJ, ceS| um
carbonate (2.23 g, 6.84 mol ), [1,1" -

bi s(di phenyl phosphi no) f errocene] dichl oropal | adi yn{ )
conplex with dichloromethane (1:1) (93 ng, 0.1 4] swp2
mol ), 1, 4-dioxane (12 nL), and water (3.0 nl) S
purged with nitrogen and then heated at 90 C wit
stirring up deF yi t rogen. After 105 m nutes, the

react| ]S o0l ed to roomtenberature dllutervvis
et hyh—ae (»15790n1_) and.washed t wi ce\yit er/ 25
nm.) and br)#te ) successively. The/Pro ¥ ayer

was driedlover nesi um sul fate and the sol venp=sa \f
renoved er reduced pressure to give a brownSf oam
The crude pr®&duct was chromat ographed on sili cg )

eluting firsty with 5% et hyl acetate/dichl oronefRar t e
and then 10%|et hyl acetate/dichl oronmethane to give 2-
-tert-but oxyddPBonyl - Hthieno [ ,2 - c]pyrazol-3 -yD
5- nmet hoxy- pyrjr ol o[ 3. 2- b] pyri di ne-1-carboxylic acid
tert-butyl ester 5[470 ng (38% Internediate (62)] as_a
tan foam TLC R O[ 46 (silica, 10% ethyl T
acet at e/ di @or- hane); LChkiB: 471.19 (I\/H—|) 2
KIVE \fbahz, @ = g™
Hz, IH) 8. 00, 2/5 : (d, J -5Hz

| H), 707(5,%\H) 88 (d, J-9HzIH) 392(5,
3H), 1.65 (s , 1.33 (s, 9H). Fxample 61

Step 1. 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(tert-butyl-dimethyl -
silanyloxy)-indole-1-carboxylic acid tert-butyl ester [Intermediate (63), LC-MS: 570 (M+H),
Rt = 4.2 minutes; 1H NMR [(CD3)2S0]: 6 7.98 (1H,d), 7.56 (2H,dd), 7.35(1H, d), 7.06 (1H,
5), 6.86 (1H, dd), 1.65 (s, 9H), 1.33 (s, 3H), 0.99 (s, 9H), 0.23 (s, 6H)] was prepared in 46%
yield using procedures similar to those of Example 5C, substituting 6-(tert-butyl-
dimethylsilanoxy)-1H-indole-2-boronic acid [Intermediate (74), prepared by the application of
method described in Example 4-6 of International Patent Application Publication No. WO
02/32861] for 5-(tert-butyl-dimethylsilanoxy)-1H-indole-2-boronic acid.

Step 2. To a solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3 -yl)-6-(tert-butyl-
dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester [0.87 g, 1.51 mmol, Intermediate
(63)] in chloroform (15 mL) was added bromine (95 pL, 1.81 mmol). The reaction was stirred
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dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester [0.33 g, 33 %, Intermediate (64)]
as a white powder. LC/MS: 648.1 (M+H), R = 3.82 minutes.

Step 3. To a solution of 3-bromo-2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-
(tert-butyl-dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester [0.32 g, 49mmmol,
Intermediate (64)] in tetrahydrofuran at 0°C was added a 1.0 M TBAF solution in
tetrahydrofuran (0.51mL, 0.51mmol). The resulting solution was stirred at 0°C for 30 minutes.
The solvent was removed. The residue was chromatographed through silica gel
(dichloromethane/ethyl acetate, 95/05 as eluant) to produce 3-bromo-2-(1-tert-butoxycarbonyl-
1H-thieno[3.2-c]pyrazol-3-yl)-6-hydroxy-indole-1-carboxylic acid tert-butyl ester [0.22g, 83%,

Intermediate (65)] as an orange foam.

Step 4. To 3-bromo-2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-hydroxy-indole-
I-carboxylic acid tert-butyl ester [0.22g, 0.40mmol, Intermediate (65)] in 1,3 dibromopropane
(4mL) was added cesium carbonate (0.33g, 1.0mmol). The resulting suspension was stirred at
75°C for 1 hour then filtered. The insoluble was filtered off. The filtrate was concentrated. The
residue was chromatographed through silica gel (n-heptane/ethyl acetate, 100/0 then 20/10) to
provide 3-bromo-6-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-1H-thieno[3.2-c]pyrazol-3-
yD-indole-1-carboxylic acid tert-butyl ester [0.19 g, 72 %, Intermediate (66)] as a white foam.
LC/MS: 654.0 (M+H), RT = 4.71 minutes.
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Example 62

Step 1. To a solution of (4-bromo-thiophen-2-yl)-methanol (25g, 130mmol) in
dichloromethane was added imidazole (9.7g, 142mmol) followed by tert-butyldimethylsilyl
chloride (23.4g, 156mmol). The white suspension was stirred at room temperature for 30
minutes. The insoluble was filtered off. The filtrate was concentrated. The residual oil was
chromatographed through silica gel (n-heptane/dichloromethane, 90/10 as eluant) to produce
(4-bromo-thiophen-2-ylmethoxy)-tert-butyl-dimethyl-silane [34.6g, Intermediate (67)] as a
yellowish oil. LC/MS: 307.0 (M+H), RT = 4.38 minutes.
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Step 3. To a solution of 3-bromo-5-(tert-butyl-dimethyl-silanyloxymethyl)-thiophene-2-
carbaldehyde [30.1g, 89.7mmol, Intermediate (68)] in ethanol (350 mL) was added

benzophenone hydrazone (20g, 104.7mmol). The resulting yellow solution was stirred at reflux
for 6 hours. The solvent was then removed and the residue was chromatographed through silica

gel (n-heptane/dichloromethane, 20/80 as eluant) to produce N-benzhydrylidene-N'-[1-[3-

bromo-5-(tert-butyl-dimethyl-silanyloxymethyl)-thiophen-2-yl]-methylidene]-hydrazine [41 .3
g, Intermediate (69)]. LC/MS: 515.1 (M+H), (2 isomers detected) RT = 4.17 minutes and 4.34

minutes.

Step 4. To a solution of N-benzhydrylidene-N'-[1-[3-bromo-5-(tert-butyl-dimethyl-
silanyloxymethyl)-thiophen-2-yl]-methylidene]-hydrazine [41.2g, 80.2mmol, Intermediate
(69)] in toluene (500 mL) were added benzophenone hydrazone (18.9g, 96.2 mmol), cesium
carbonate (44.3g, 136.3 mmol) then 1,1’-diphenylphosphinoferrocene (6.66g, 12 mmol), and
palladium acetate (1.35g, 6 mmol). The orange mixture was stirred at 90°C for 20 hours. The
insoluble was filtered off and the filtrate was concentrated. The residue was chromatographed
(n-heptane/ethyl acetate, 90/10). The resulting dark orange oil (45.7g) was dissolved in
ethanol (400mL), then concentrated hydrochloric acid (150mL) was added. The dark red
mixture was stirred at 75°C overnight. A 2.5 N solution of sodium hydroxide in water was
added until pH is neutral. The mixture was then extracted twice with ethyl acetate. The organic

layer was dried over magnesium sulfate and concentrated. The residue was chromatographed
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iodo-1H-thieno[3.2-c]pyrazole [3.5g, 85%, Intermediate (72)] as a white powder. LC/MS:
395.0 (M+H), RT = 3.95 minutes.

Step 7. To 5-(tert-butyl-dimethyl-silanyloxymethyl)-3-iodo-1H-thieno[3,2-c]pyrazole [3.40g
8.62 mmol, Intermediate (72)] in dichloromethane (80mL) were added DMAP (0.22g,
1.72mmol) and difertbutyl dicarbonate (2.26g, 10.34mmol). The mixture was stirred at room
temperature for 30 min. The solvent was then removed. The residue was chromatographed

through silica gel (dichloromethane as eluant) to produce 5-(tert-butyl-dimethyl-

silanyloxymethyl)-3-iodo-thieno[3.2-c]pyrazole-1-carboxylic acid tert-butyl ester [3.57g, 84%%,
Intermediate (73)]. LC/MS: 495.07 (M+H), RT = 4.37 minutes.
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ethyl acetate. The organic layer was dried over magnesium sulfate and concentrated. The
residue was chromatographed through silica gel (dichloromethane/ethyl acetate, 90/10 as
eluant) to produce 2-(1-tert-butoxycarbonyl-5-hydroxymethyl-1H-thieno[3,2-c]pyrazol-3-y1)-6-
hydroxy-indole-1-carboxylic acid tert-butyl ester [1.5g (66%, Intermediate (76)]. LC/MS: 486.2
(M+H), R = 3.30 minutes.

Step 10. To a suspension of 2-(1-tert-butoxycarbonyl-5-hydroxymethyl-1H-thieno[3,2-
c]pyrazol-3-yl)-6-hydroxy-indole-1-carboxylic acid tert-butyl ester [1.45g, 2.99mmol,
Intermediate (76)] in 1,3 dibromopropane (5mL) was added cesium carbonate (2.43g,
7.48mmol). The suspension was stirred at 80°C for 3 hours. It was allowed to cool down to
room temperature. The insoluble was filtered off. The filtrate was loaded on silica gel for

chromatography (n-heptane/ethyl acetate, 100/0 then gradually to 65/35 as eluant) to produce
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tert-butyl ester [3.5 84% I nternediate

73)].
and pinegdips:(5240E. 72 pmal)- Tthmxmwamtmnd@@n@ alp/ 5§C f)rr%ﬁ hours. The

p-DIER pH Bk s s Wosemgeh e s sharpgpgaphed through

silica g@Md@bh[lé’roﬁlzﬂlan@ 1.08nammonieh FREH-ADE 90/10)as cRBRD &S ﬁ@d@dé a yellow
the ap g{lcatlon of method described in Exanple 4-6 of
(2

oil. It W%ﬁtdéﬂrsﬁ d ah@phlpmmﬁhmﬁqﬁbmt ditiigphe @%ian):fht:m uﬁhmoacm acid (0.5

mlL) weté e he B a Ve, i S oVt em dietly

loaded bffola QiibMic e%@ﬁa%@e E@uﬂ]ﬁWMga bR ARdis %} \%aghz§ Withi Rethanol

solution in 1,4-di oxane (60nL) was added’
and eluigdsyidih 19 gnploodh inmethanbkb The epprepdate Iﬁdaoinmsaﬂzdradmmht(led and

e SR s S BT () (985 T

propox¢R1ANAS19 19118 thSno S Ly iDBI- é-vl’@&eﬂ&qlq&gf)hﬁggm% le 62]

was stirred at 80 Cfor 1 hour. Tt was dt'o co

as a whie\Wawider. TePmISt 8IS mﬂt)eR T U MRSt TENER (806 81z,
times with ethyl aceta The organi ¢ |ayer was dri ed

(CD3)fSGE & 13.05 (s, 1H), 11.33 (s, 1H), 7.42 (d, T = 8.5 Hz, 1H), 7.05 (s, 1H), 6.91 (s, 1H),

6.65 (dd, J; =8.5 Hz, J, = 1.7 Hz, 1H), 6.52 (s, 1H), 5.65 (t, ] = 5.7 Hz, 1H), 4.70 (d, ] = 5.5
Hz, 2H), 3.9 (t, T = 6.2 Hz, 2H), 2.45-2.36 (m, 6H), 1.89 (quint, J = 6.7Hz, 2H), 1.49 (d, J =
5.0 Hz, 4H), 1.39 (d, J = 5.2 Hz, 2H).

Example 63
1-{3-[6-(3-Piperidin-1-yl-propoxy)-1H-indol-2-y1]-1H-thieno[3.2-c]pyrazol-5-ylmethvi } -

piperidin-4-ol



magnesi um sul fate and concentrated. The residue was

chromat ogr aphed through silica gel (nheptane/ ethyl
wa@e®smeays 95/ 05 then 90/ 10) to produce PCT/US2004/023814

2-[l-tert-butoxycarbonyl -5-(tert-butyl di nethyl -

sil anyl oxynethyl)- Hthieno [ ,2-c]pyrazol-3

-yl]-6-rtert-butyl-di met hybysil anyl oxyV

i ndol e-1-carboxylic acid tert-butyl ester [3.8g, 76%

(mediate (75)]. LOMs: 714.38 (MrH), = 3.27 mi nutes.
tep 9. a solution of

@E&-te ( ut oxyc%gibongtLp-ZS- (t er[:;jxutyl : hyl - si I/éé’_n_y
iil\gn 3, 2ycfpyrazol - 3-yl ] - 6-( rt\fiﬁfﬁl-' syt - i |
anyl Oxy) i e-1-carboxylic acid tekilutyh ester

-| Hs-
[ 3. 2q, A;\g/gml Mernmedi ate (75)] in te})(ah r of uran
(30m) at’ 0 Cowas added a 1.0M TBAF sol at'i 8nbn

t et r alf3dr of uran. The green solution was stirred at 0 C
until theireaction is conplete and was f7§)en di | ut ed
wWth water. The resulting m xture was extracted with
et hyl acet®pé. The organic |ayer was drifepover

magnesi um sul fate and concentrated. The fesidue was
chr omat ogr aphed t hrough silica gel

(di chl oronet hane/ et hyl acetate, 90/ 10 as eluant) to

=,

pr 1-tert-butoxycar bonyl(‘o\/h @ ymnet hyl -

Hlt hi en 2-c] pyrazol -3 -yP-6-x~

hvdr oxy- i -1-cagboxylic acid tlert-but

[1.5 dijate (76)]. L . 486.H2 N <,

3. 30 nivgt es// p 10. To a suspension of n_ Q
2-(l-ter ycar bonyl - 5- hydr oxynet hyl - | H-Ehi eno[ 3:2__

t {buth

- c] pyr az%\r Oyl ) - 6- hydr oxy-i ndol e-| - carboxyl i c acid

tert-butyl ester [1.45g, 2.99mmol, Meregrdiase (76)] in

1, 3 di br@hopropane (5nmL) was added cesium carbonate

(2.43g, 7.48mmmol). The suspension was stirred at 80 C

for 3 hours. It was allowed to cool down to room
Step 1.LE ' hifts DE-thi -

D L B S R et B thienol3.2

c]pyrazoh3 hd)pindole/ letanidxylic etiditert-bugdeert[A2hmgy hdBmbdoy, Ihiermediate (77)]

e R R ek TR A REL . 2
o BB RYAZEPL ol PPk BRI o

PS-DIEA was filtered and the solvent was removed. The residue was chromatographed through
silica gel (dichloromethane/1.0M ammonia in methanol, 95/05) to produce 2-(1-tert-

butoxycarbonyl-5-hydroxymethyl-1H-thieno[3.2-c]pyrazol-3-vy1)-6-(3-piperidin-1-yl-propoxy)-
indole-1-carboxylic acid tert-butyl ester [730mg, 74%, Intermediate (78)] as a white foam.
LC/MS: 611.2 (M+H), R = 3.05 minutes.

Step 2. To 2-(1-tert-butoxycarbonyl-5-hydroxymethyl-1H-thieno[3,2-c]pyrazol-3-y1)-6-(3-
piperidin-1-yl-propoxy)-indole-1-carboxylic acid tert-butyl ester [1.21g, 1.98mmol,
Intermediate (78)] in dichloromethane (25mL) at 0°C was added triethylamine (0.29mL,
2.28mmol) and methane sulfonyl chloride (0.34ml, 4.40mmol). The mixture was stirred at 0°C
for 30 minutes then at room temperature for 4 hours. It was diluted with dichloromethane then

washed with saturated sodium bicarbonate. The organic layer was dried over magnesium



(MtH), = 3.22 minutes. Step 11. To

6- ( 3- br ono- propoxy) - 2- (| -tert-but oxycar bonyl - 5- hydr oxy
woreaolpre1ri t hi enof 3, 2- PCT/US2004/023814

cJpyrazol -S-yO-indol e-1 -carboxylic acid tert-butyl

ester [160ng, 0.26mmol, Internmediate (77)] in

acetonitrile (4m) were aqg¢ed pol yner supported DEEA

(3.86 mol /g, 135 ng, 0.52 nnDI) and pi peridine (52

Slﬂfate?ilrd cogl E‘%Iur S. %lﬁre-ggfg g?aékﬂfd?n er 2138{} ? Aeéleé glt vZﬁtC

(dlchlomthammlﬁhnoll,'%/ I0esietliaat) wa prddhﬁ@fmél W—hﬂbﬁ%atﬂmhﬁb@h

Si I%ca gel (dichl ororret hane/l O\/I ammnl ain rret hanol ,
meth ~ ! -8 J-propoxy)-indole-

1—carbo§kﬁ§9&i3f I?_eﬁ ¥dés 1[‘5’59@?2&?@@% @ﬁega d@né& ffﬁ%l’[)LC/I\/IS
689.3 (Me3D)| RirRe.§@hlimvessol uti on was stirred at 45 C

overni ght then directly | oaded onto a cationic
exchange colum (VARI AN, nega bond elut, 5g) washed

step 3.3 gl %ﬁ)'éyca%@pﬁp%%@n%@@mﬁgnwﬂﬁaﬁ%ﬂéa pgrazol3-

yl)—6-(331|9ig&‘?d3£ fla;tl%ﬁi %b?@ii dldeld t‘éft%%q ebtBr [150mg, 0.26mmol,

hIoronEth o a for

Intermedjxt@€19) [din Idichj{drpmeﬂﬂnq {Brdl)Hvéra dd)dledﬁ:ﬂyﬂh}'}anirhd (ﬂ[) gh0j.3 1mmol), and
2-c] pyrazol - yI met hanol [ 91ny, 84% npl e 62] as
4-hydrisypiRPREing uives ). The (g P strreal a4 35H6 Rt IShotss. 1 vas

concenffif [ﬁf%?r%@“& W%C%r@%ﬂ%ghﬁdﬂ&p Otigh iy B ifiorbingglanelt oM

ammonkdTh, méh&h1,0da.0) T @ Fpriatk flacioh¥werke Hbmbﬁleaanﬂ $ondehbrated. The
5.65 (t, J 5.7 He, %470(d J =55 H, 2H), 3.99

residue (Was dgss&lvgd glt(p-@wh];_@p:gme amﬂlZg]L() gn@ mlscdH;O 51]3L$ Q" r(fh;gpirqapetu;]amd
(0. SmLE w&s ed ﬁjl—é) éo@ij d at E’S °92 flc_)l% 3 h01|I1|)s It was ?hegl dlrectly loaded

onto a éa‘tl{aﬁ?rc 'i&I é}&hﬁﬁé&%lﬁﬁﬁ f\f éﬂahWI 8RB HiuhSiek; %)Wa%héd’lwftﬂ hfethanol
nor 3. 2- clpyrazol - thyUp| peridin- 4-o0Step2 (78)
and eluted with 1.0M ammonia in methanol The appropriate fractions were combined and

concentrated. The residue was triturated in dichloromethane then chromatographed through
silica gel (dichloromethane/methanol, 90/10 as eluant) to provide 1-{3-[6-(3-piperidin-1-yi-

propoxy)-1H-indol-2-yl]-1H-thieno[3.2-c]pyrazol-5-ylmethyl } -piperidin-4-ol [19mg, Example

63]. LC/MS: 494.3 (M+H), RT = 1.77 minutes; LFI NMR [300 Mhz, (CD3),SO]: & 13.01 (s,
1h), 11.30 (s, 1H), 7.40 (d, T = 8.5 Hz, 1H), 7.04 (s, 1H), 6.90 (s, 11), 6.64 (dd, J1=8.6 Hz,
J2=2.1 Hz, 1H), 4.54 (d, J= 4 Hz, 1H), 3.98 (t, = 6.2 Hz, 2H), 3.71 (s, 2H), 3.46 (m, 1H),
2.77 (m, 2H), 2.49-2.35 (m, 6H), 2.15 (t, J= 9.7 Hz, 2H), 1.90 (t, J= 6.7Hz, 2H), 1.73 (m, 2H),
1.55-1.30 (m, 8H).

Example 64
2-15-I4-(4-Fluoro-phenyD)-piperazin-1-ylmethyl]-1H-thieno[3.2-c]pvyrazol-3-y1}-6-(3-

piperidin-1-yl-propoxy)-1H-indole




(79) Step Step 3 Exanple 63 (77) Step . To

6- ( 3- br ono- propoxy) - 2- (
wdazaoeneelut oxycar bonyl - S- hydr oxynet hyl - H-t bi ePOI/pS2084/023814

c] pyrazol - 3-yl ) -ndol e-1 -carboxyric acid tert-butyl

ester [990 ng, 1.63mml, Internediate (77)] in

acetonitrile (20r) were _gdgled pol ymer supported DEEA

(3.83mmol /g, 850 ng, 3.26mmol) and piperidine (0.32n,

3.26mmol ). The m xture was stirred gently at 60 C for

4 hours. The[PS- filtered and the sol vent was

renoved. Th NKG\S‘IES(EU @ chr omat ogr aphed t hr ough
silica gel [(dighloromethgne/l.OM anmoni a i n et hanol ,
95/05) to gi;:ﬁce 2- (1=t ex t butq ar bonyl -
5- hvdr oxynet hyl - FLthleno/[«\ 2- c] 7“3zol 3 -vD 6-(3
- pi peridin--yl - propoxy ) ~yt1dol e- 1gégboxyl ic acid
tert-butyl ester [730nyg, 111% I nter (78)] as a
white foam LCOMsS: 6 1.2 (MHH), = 3.05tes Step
2. To
2- (1 -tert-butoxycarbonyl - 5- hydr oxymet hyl - | H't hi eno[ 3, 2
-c] pyrazol -3-yl)-6-(3- piperidin-
| -yl -propoxy)-indol e-1-carboxylic acid tert-butyl
This cod§foand [ILe/ALS 573 % R Abarwmdisel H X8Ik [30D Mhz, (CD3)2SO]
di chl or onet hane ( at 0 C was added tri et hyl am n
8 13. 07((@, 291, 3a<eamm 39 and =n&s keneg vl flaeylHg B|99r(tnd$Hé6 92 (m,

0.34nL, 4. 40mol The m xture was stirred

1H), 6.63 (duil k-2 &1z hidh 6613 (soldh), 6O d a2 Elzf 3H). 5. &QO(QIZH) Bl (‘brs

210, 288t A ot brobictlh BRRIT L B0 o2 (g g, 2601

was préifafeﬁdn A¥ES yitTE GRS pddBettirea bighiRP £ ﬁ@ME}{aﬁ{;ﬁ@@ Thi&stituting

resi due was chronatographed t hrough silica gel
1-(4-flyogo-pheryopreerhaine foret-Inalnotypirgading imstep Buwdixpmple 63 oduce

2-f 1-tert-butoxycarbonyl -5- nethanesul f onyl oxynet hyl -

Ht hieno[ .2-c]pyrazol-3 -yP)-6-(3 -piperidin-

-yl - propoxy) -i ndol e- 1-gashesyki c acid tert-butyl

ester [0.85g, 62% Internediate (79)] as a yellow
Methyl {3ai6r(3tyipayihn-1-yl-propoxy)-1H-indol-2-y1]-1H-thieno[3.2-c]pyrazol-5-ylmethyl} -

pyridin-2-yl-amine
Q‘I\/\/O

This compound [L.C/MS: 501.3 (M+H), R = 1.93 minutes; 1H NMR [300 Mhz, (CD3)7S0]:

6 13.01 (s, 1H), 11.31 (s, 1H), 8.49 (d, J=4.5Hz, 1H), 7.77 (m, 1H), 7.47 (d, ] = 8Hz, 1H), 7.40
(d, J=8.5 Hz, 1H), 7.26 (t, J= 6.1Hz, 1H), 7.06 (s, 1H), 6.90 (s, 1H), 6.64 (d, J= 8.7H, 1H),
6.52 (s, 1H), 3.99(s, 3H), 3.97 (m, 2H), 3.87 (s, 2H), 2.43 (m, 6H), 1.91 (t, J= 6.4Hz, 2H), 1.53
(m, 4H), 1.40 (ﬁ, 2H)] was prepared in 6% yield using procedures similar to those of Example
63, substituting methyl-pyridin-2-yl-aminefor 4-hydroxypiperidine in step 3 of Example 63.



689.3 (MtH), = 2.58 mnutes. Step 3. To
2- (Il -tert-butoxycarbonyl - 5- met hanesul f onyl oxynet hyl -1 H
WO pivseeaf8, 2- c] pyrazol - 3- yl)-6-(3 -piperidi n-PCT/US2004/023814
| -yl - propoxy)-indol e-l-carboxylic acid tert-butyl
ester [150ng, O0.26nmol, Internediate (79)] in
di chl oronet hane (5nL) wergiadded triethylam ne (40ni,
0.31mmol ), and 4-hydroxypi peridi ne (55ng, 0.52mmol).
The m xture was stirred or 15 hours. It was
concentrated. The resi dl]}gam Reg r omat ogr aphed t hr ough
Benzyls{3-i6e@-miptridinkl ediposmxe}-hHArdd1-20M]-d Fixbidna [ 3.2 cipytdral®lylmethyl } -
90/ 10). The appropriate fractions were conbi ned and
amine concentrated. The residue was di ssol ved into
di chl oronet hane (2nL) and anisole (0.5

Trifl uoroacetic 0
was stirred at ﬂ?%??or

| oaded onto a i oni c
Mega Bond EIuEziéx, 59)

n~exchange cojum (Vari an
as) ed Wi t t hanol and
eluted with |. anmoni a ) The appropriate
fracti ons were conbi ned andNtO‘ trated. The residue
was triturated in dichloronetfgane then chromat ographed
t hrough silica gel (dichloron®thane/ methanol, 90/10 as
eluant) to provide - { - [6-(3 -piperidin-
-yl propoxy)- Hindol-2-yl]- Hthieno |
This confotth@ @MS:-Si)ow Ei Pt B8, A NN 9560
° COH% P R R T R f@g&?n L UREITp 5501
5 13. O(MaZlHX, @2b§QIH)d7 1@7% (£nS 6Hb .04 Hgsllﬁp 650 (d' H%z%zﬁﬁ? 6.64 (dd,
(s,
J1=2. Z(Hu J25‘I8:5Haz s HHA. 53]@,_112) 13 9-82(1, JFH)SHZL 2512) i 83 (s)2H4 3+E6 (s, 1H),

290 o, e85 g e ol 56 g kB o

was pré#xseéi_qfli?.% g(gal}?ﬁl]g usin H? pﬁﬁggun%tgmé%k%q thgys (?f %ﬂnﬁé‘%ﬁ% substituting

benzylamibk fiordhyhrexypiperidinedn atep 3- ofﬂxlampiema ]- Hthieno
, 2-c] pyrazol -3 -yl >-6-C3- piperidin- -yl-propoxyV
H i ndol eTMs conmpound [LC/ Ms: 573.3 (MtH), = 2.17

m nutes; HNMR [300 Mz, pyample 67
6-(3-Piperidin-1-yl-propoxy)-2-[5-(4-trifluoromethyl-piperidin- 1 -ylmethyl)-1H-thieno[3.2-

F
0 FF
9 s )
T3
¥

This compound [LC/MS: 546.3 (M+H), R = 1.66 minutes; 1H NMR [300 Mhz, (CD3),SOJ:

clpyrazol-3-yl]-1H-indole

8 13.03 (s, 1H), 11.29 (s, 1H), 7.39 (d, J=8.5Hz, 1H), 7.07 (s, 1H), 6.89 (s, 1H), 6.63 (m, 1H),
6.52 (s, 1H), 3.98 (t, J=6.3Hz, 2H), 3.77 (s, 2H), 3.01 (d, J=11Hz, 2H), 2.43-2.27 (m, 7H), 2.07
(t, J=10.8Hz), 1.92-1.78 (m, 4H), 1.50 (m, 6H), 1.37 (m, 2H)] was prepared in 36% yield using
procedures similar to those of Example 63, substituting 4-trifluoromethyl-piperidine for

4-hydroxypiperidine in step 3 of Example 63.



d 13.07 (s, IH, 11.30 (s, IH), 7.39 (d, J = 8.5 Hz,
IH, 7.11 (s, IH, 6.99 (m IH), 6.92 (m IH, 6.63
W@ ego5d26178.5 Hz, IH), 6.53 (s, IH), 6.98 (t, JPET/6SD04/023814
Hz, 2H), 3.82 (s, 2H), 3.11 (brs, 2H), 2.64 (brs, 2H)
2.49-2.33 (m 6H), 1.88 (t, J = 6.7 Hz, 2H), 1.49 (m
4H), 1.38 (m 2H)] was prgpared in 46% yield using
procedures simlar to those of Exanple 63,
substituting |-(4-fluoro-phenyl)-piperazine for
4- hydr oxypi peridine in step 3 of Exanple 63. Exanple
65 Met hyI - {3- [6-(3 -pEranpicy- -yl -propoxy)-
(5 P i ndol - ] H t hi eno[ 2 c] pyrla%ol 5- 1yI met hy| }

R = 1.93 m nutes; HNI\/R[SOO Mhz, (QU3),SO: d 13.01

(s, 1H, M1.31 (s, IH, 8,49 (d, J=4.5Hk, IH, 7.77
(m 1HY 7347s(d,1J = 8Hz, 140 (9, 8.8 H,
IH), 7.26 (t\ J=6.1 S,‘e*"ltl),\ /O (ss=1H), 6.0, (s,
IH), 6.64 (d, J='8.7H, IH)), “(s, TH, 3.9%S, 3H),
3.97 (m 2H), 3287 (s, 2H), 2 Am 6H), 1.984t, J=

6.4Hz, 2H), 1.53J(m 4H), 1.40 GA_2H] was pr ared
in 6%y| eld ug E)ng procedures sjjrilar to those g
Exanpl e 63, stituting rrerTyI- pyridm2-yl - am nefor

4- hydroxyplperldlne in step nple 63. Exanpl e 66
Benzyl - 3- [6-C3 -pi perl naxy) -
Hindal v2:yl] - Hthieno fldé c p a\zol thyl -

am ne_s[’ i s.compound [ L&/ VS: 5 = 1 68

m nut €s; [30@2 d 13. S, 29 (s; IH
7.42-7.20 (s, IH (8,90 (d 6. 64
(dd, J\@ N Nt J=
6. 5Hz, 3,03 (s 2H) 3.76 (s skH) 2.94 (bs 1) 2041

(t, J=1. 2H) 2.34 (m 4H) 1.88 (m2H) 15‘0%
4H), 1. 3 (Pn ] was prepared in 37%vyield usi
procedures siggilar to those of Exanple 63, )
substituting |benzyl am ne for 4-hydroxypiperidine in
step 3 of Exanplke 63.

HO

Step 6 J O

mz

@4 Example 68

Step 1. To 5-(tert-butyl-dimethyl-silanyloxymethyl)-3-iodo-thieno[3,2-c]pyrazole-1-carboxylic
acid tert-butyl ester [410mg, 0.83mmol, Intermediate (73)] in tetrahydrofuran (5mL) was added
a 1.0M TBAF solution in tetrahydrofuran (0.92mL, 0.92mmol) at 0°C. The solution was stirred
at 0°C for 1 hour. The solvent was removed and the residue was chromatographed through

silica gel (dichloromethane/ethyl acetate, 90/10as eluant) to afford 5-hydroxymethyl-3-iodo-

thieno[3.2-c]pyrazole-1-carboxylic acid tert-butyl ester [230mg, 73%, Intermediate (80)] as a
white powder. LC/MS: 380.97 (M+H), RT = 2.8 minutes.




Exanpl e 67 6-(3 -Piperidin- -yl-propoxyV2- [5-
4-trifluoronethyl-piperidin- -ylnmethvD Hthieno[32 -
w@bk@gnamed -3 - - Hindole This conpound [ LC MPCBUS2084/023814
(MtH), R = 1.66 m nutes; HNVR [300 Whz, d 13.03 (S IH)
11.29 (s, IH), 7.39 (d, J=8.5Hz IH), 7.07 (s, IH) 6.89
(s, IH, 6.63 (m IH, 6.32(s, IH, 3.98 (t, J=6.3Hz,
2H), 3.77 (s, 2H), 3.01 (d, J=IlHz, 2H), 2.43-2.27 (m
7 5118 Hfho 3L - :
Step 2. 11'%% h??n&%(gj}eth\xg g }(8dr0epar 0 ,,’13 Eﬁ)g%q%gl%l %P%Jﬁﬁ%ﬁihﬁéacﬁqe& %g)l'b:ster
[220mg) 0dSadnelehtainiliatr (80)] it Hehkrahethxaen(Sird.) 6&re added triethylamine
substituting 4-trifiuoromethyl -piperidine for

(85pL, B.6{punedxyapl pratheae selfonyl ehlepds(5OpLEX-aipmeDs Bhemiripreavagtirred

o £ 2+65-.Pi peri di n-1-vl net hvl - l.Hthi enor 3..2-cl . .
ot 0°C G 15 TS el Foomtis oL g ol naRBRS seaPlion wes wppsd with
saturated dRivin bBAoboRitE PTHE ﬁ%‘éﬁ@ia?eraﬁas%rﬁﬂ over rﬁ%qesium sulfate and

S-~ert-butyl -di met hyl - si | anyl oxynet hy”- S-i odo-t hi enoP
concentratg yo affestl 8-iode-armhethareisal fonyl axymethyl-thienol3 .2 <fpyradole Diegrboxylic

sid TR AL IR Eud A AP SRS S, SR e,
RT=3(0.i%ides. 0. 92mmol ) at 0 C. The solution was stirred at
O Cfor 1 hour. The solvent was renoved and the

resi due was chromat ogr aphed t hrough

Step 3. To 3-iodo-5-methanesulfonyloxymethyl-thieno [3,2-c]pyraiole-l-carboxylic acid tert-
butyl ester [210mg, 0.46 mmol, Intermediate (81)] in dichloromethane (3mL) were added
triethylamine (70pL, 0.55mmol), and piperidine (55uL, 0.55mmol). The mixture was stirred at
room temperature for 1 hour. The solvent was removed and the residue was chromatographed
through silica gel (dichloromethane/ethyl acetate, 95/05 as eluant) to produce 3-iodo-5-
piperidin-1-ylmethyl-thieno[3.2-c]pyrazole-1-carboxylic acid tert-butyl ester [110mg, 53%,
Intermediate (82)] as a white foam. LC/MS: 448.0 (M+H), R = 2.55 minutes.

Step 4. To 3-iodo-5-piperidin-1-ylmethyl-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl
ester [390mg, 0.87mmol, Intermediate (82)] in 1,4-dioxane (8mL) were added 5-(tert-butyl-
dimethyl-silanyloxymethyl)-1H-indole-2-boronic acid 1-carboxylic acid tert-butyl ester
(450mg, 1.13mmol, Intermediate (8), prepared as described in Example 1-4 of International
Patent Application Publication No. WO 02/32861], and [1,1°-bis(diphenylphosphino)-
ferrocene] dichloropalladium(II) (complex with dichloromethane (1:1)) (50mg, 0.07mmol),
followed by cesium carbonate (1.13g, 3.48mmol) and water (3mL). The mixture was stirred at
80°C for 3 hours. It was then extracted three times with ethy! acetate. The organic layer was
dried over magnesium sulfate and concentrated. The residual oil was chromatographed through

silica gel (dichloromethane/methanol, 95/05 as eluant) to produce 2-(1-tert-butoxycarbonyl-5-

piperidin-1-ylmethyl-1H-thieno[3.2-c]pyrazol-3-yl)-5-( tert-butvl—dimethvl—silanvloxvmethyl)—
indole-1-carboxylic acid tert-butyl ester [310mg, 53%, Intermediate (83)] as a white powder.
LC/MS: 681.33 (M+H), RT = 3.88 minutes.




silica gel (dichloroniethane/ethyl acetate, 90/1QCas

eluant) to afford 5-hydroxynethyl - 3-i odot hi eno[
W@2@s50Lq1y5 azol e- | - carboxylic acid tert-butyl eRCEDS2004/023814

230ny, 73% Internediate (80)] as a white powder.

L MS: 380.97 (MtH), R = 2.8 mnutes. Step 2. To

5- hydr oxynet hyl - 3-i odo- t hi @ho[ 3, 2- c] pyrazol e- | - car boxy

lic acid tert-butyl ester 1‘[’%220@, 0. 58mmol

L N T T
(teﬁ-bﬁyl—dmlﬂyl-@ﬂh@ﬂdx?ﬁi eltyDriadole- 160aMHE}ylic aditl @ertrbiylEBerfBS0mg,
stirred at 0 C for nminutes then at roomtenperature

0. 78mm@1r Inteimapdiate (SBpleindesralnyilxofuram 61 Onalo)aé 8°Giiviak added ar Jdvledlutlon of

TBAF A ErfE B P AP Aot Bagismisestien o i € for dHotrs. 1 was
diluted \!vﬂg@thﬁ' &Eﬁf%ﬁ%ﬂsﬁm’cﬁ 4IRS dd u&ms 10111um chlonde The organic

] pyrazo e- -car bOX [ic acl ert-
layer v{aﬁ ﬁﬁn@] pver 3B4gnesitmrsnifate ané c‘élﬁ:ﬁlﬁated; The \ntmdLE: \fia:saihiromato graphed

througﬁ F]éla'il) ggl (ﬂi}?ﬂ %g/ltgw %ﬁ‘;ﬁ%@&@@ﬁﬁ qeq}g{rﬁ 2-(1 -tert-butoxvcarbonvl—
-mpelix&np:l]r}g}ﬂe%@-]lﬁ ﬂnenﬁﬁirﬁeTﬁ(frdzﬁl 991)‘% tl@(gr?ﬁ:ﬁtrl]éfhvlqﬁ&(ﬁé -1-carboxylic

0.46 Mol Internmedi at e

acid teli estenB0hmge7 (3 ihjermedietea 84X ds 8 hite Fodna HEIS: BOTE (M+H),
_ 55mm|) and pi peridine (55nL, 0.55mmol). The
RT_%W was stirred at room tenperature for 1 hour.
The sol vent was renoved and the residue was
chr omat ogr aphed t hrough silica gel
Step 6. b Qttlm&@mfoawﬁﬁﬁiywl iBGRERY Slm ?pﬁ{@%eﬁé[g @Dé]byﬁa&l 3-y1)-5-
produce 3-i0d0- 5- pper|d|n1 hne t hi
hydroxymetiyhindales] -earboxsdmrdgnwyttfb@lt}écstdr E%ﬁmgﬂhﬁ@rtmsﬂmennedlate (84)]

1nam%ﬁglqrgft€%ég‘;dx A g ey ]m@t added @R Bydroxidt U1 Some,

3. 75mr§01) oﬁ% R Hak Sifed aﬁ@@'a@tob&!m%htﬂ ' Iﬁ@gg (ﬁll\ut%d] %fl %ﬁ‘ﬁjl Soetat€ The

arboxylic acid tert-butyl est
mlxturd: wiae wasltidatiéh {aBRyted hquebpd amnmname cl(.l8mﬂf) The aguedad &ger was

| di_get hyl - . . .
extractg] ﬁgﬁ E%%a( cpmbined organic Iy wege diigdpvermpgsriyn wifate
r . t i
and coﬁ&:g'xga p? e’fr;hae?gsgéfﬁe V@%ste (g%?rlilélggﬁglrl]ed@%onﬁg Tgihf? %Qlo(?{cﬂﬁ)%rﬁétﬁane/ 1.0M
ammoniairemethbnan@d/0Peice 150/51-)@}9 lelvaat) itoproBudd [2adtpipstidie-1-yhhkthyl-1H-
thieno[g,?Z/ c%%?rgzl 1- 3—%? H[-mdol S-V :c’rggtlhagr Gf [%/Oln?gtj /gfilxgl%ple 68] as a white

powder. LC/MS: 367.1 (M+H), RT = 2.22 minutes; IH NMR [300 Mhz, (CD3)2S0]: 6 13.08
(s, 1H), 11.45 (s, 1H), 7.47 (s, 1H), 7.34 (d, ] = 8.2 Hz, 1H), 7.07 (s, 1H), 7.05 (s, 1H), 6.57 (s,
1H), 4.98 (m, 1H), 4.53 (d, J= 5.8Hz, 2H), 3.71 (s, 2H), 2.44 (m, 4H), 1.53 (m, 4H), 1.42 (m,
2H).

Example 69
1-{3-[2-(5-Benzyloxymethyl-1H-thieno[3.2-c]pyrazol-3-y1)-1H-indol-6-yloxy]-propyl } -

piperidin-4-ol




ferrocene] dichloropalladium) (conmplex with

di chl oronet hane (1:1)) (50ng, 0.07mmmol), followed by
w@e®somicar bonate (1. 13g, 3.48mmol) and wat er ¥GIiI$2004/023814

The m xture was stirred at 80 C for 3 hours. It was

then extracted three tinmes with ethyl acetate. The

organic layer was dried ovgg_magnesi um sul fate and

concentrated. The residual oil was chromatographed

t hrough silica gel (dichloronethane/ nethanol , 95/Q

el ua@to pr odu -(l -tert-butox bony- O
pi pe n- -yl ne - Hthieno|
Ho ., 2-C] gzol - 3-yl)-9-(tert-putyl -di rrezh)él - Si I qpyl oxyne
ylsd1in I 1- ear box g i d et -but
Lj{?%}ﬁﬁﬁ' 53% /1 nternedi ate/ (88)] as a whitéd omder.
L& M5: 681. 33m(MrH), R = 3:88 mnutes. Step 5& To

@2- (| -tert-dut oxycarbonyl eb- pi peridin-1-yl met gyl -1 Hthi
eno[ 3, 2-c] pyrazol - 3-yl ) -5-

tert-butyl-di met hyl —si | anyl oxynet hyl | ndol%ﬁgzcarbox
lic acid tert-butyter [ 530ny, O
nternediate (83)] im{tetrahydrofuran (XQgL)at 0 C was

addedsa M sol utiop,pf TBAF j n tiet rahydr of 0. 86,

0. 86 ), The Tixture wa \s ifred at 0 Cf Q\hours
It was @fluted with ethyl Ate and washed wif h

sat yr af %queous anmoni umgog:hII ori de. The orgayic |ayer
was' dried over magnesi um sul fate and concentrated. The

resildue was chromat ographed through silica ge
(n- h&pt ane/ et hyl acetate, 80/20 as eluant) to afford
2-(v1-tert<butoxycarbonyl - 5-piperidin- -ylmethyl-
‘:+§ , 2-c] pyrazol - 3-yl hydr oxynenyl - i ndol e-
ut yl er [3@ 0%
white(foam LG Ms: 5 [EJ

tep 6.92T0 sepo

2./89s43d_nut es o
& -butoxy nyI eridmI~yh
h3ahy IH-thlenoFa{\ / | -3-yl)-5- \$\H/
¢ met hyl - i ndol e- g,a\(rboxyllc acid tert- n#\
ester [ 280ng, 0. 50mmo | At ermedi ate (84)]
mi xture of tetrahydrofur@éBn (5nm) and wat er (I rrL)(%vvas
added sodi um hydroxi de (150ng, 3.75mmol). The m xture
was stirred at 65C overnight. It was diluted wt
ethyl acetate. The m xture was wgshed with satur

aqueous anmoni um chl ori de. The aquéou$ | ayer was
NP

ired

Example 69

Step 1. To (4-bromo-thiophen-2-yl)-methanol (18.8g, 97.4mmol, Intermediate (85)] in
tetrahydrofuran (200mL) was added sodium hydride (3.9g, 97.4mmol) at 0°C under nitrogen
atmosphere. The reaction mixture was stirred at room temperature for 30 minutes.
Tetrabutylammonium iodide (3.6g, 9.7mmol) was added followed by benzyl bromide (11.6mL,
97.4mmol). The mixture was stirred at room temperature for 1 hour. Water was added. The
resulting mixture was extracted with diethyl ether. The ether layer was dried over magnesium

sulfate and concentrated. The residue was chromatographed through silica gel (n-heptane/ethyl



extracted wth ethyl acetate. The conbi ned organic
| ayers were dried over magnesi um sul fate and
weonseniirat ed. The resi due was chronmat ogr aphedP@TiUs20041023814
silica gel (dichloronethane/l.OM anmoni a in nethanol,
95/ 05 then 50/50 as eluant) to produce
[ 2-(5-piperidin- -ylmethylsq- thieno [ ,2-c]pyrazol-3
-yl V1 Hindol -5-yl]-net hanogr [1Om, 5% Exanple 68] as

acetatew %S%Eq(aﬁgt%rp'(@é% B _3?07' X ! —EI)B or§ 1 %2 e_rH 35%25’,’ H
Intermdld%? (8?)]3@%1?‘(&}\}3? :’:18 % y%‘l%bvf gil Iibl_/|§3{[§ }@%'896 ,((I\r:l]@i_ﬁl,%-%g%ﬁﬁnutes.
(d, 5.8Hz, 2H), 3.71 (s, 2H), 2.44 (m 4H), 1.53 (m

4H), 1.42 (m 2H). ExantEiIe 69 1- . .
Step 2. 3¢ 2-beszyberaatiyruemptthiophensi@Hde] 103mmglpltametiaty (86)] in

gt oD QAR o B L s R S
(63mLN 18mn@) at(BE)unider nitr82an atmosphere. The solution was stirred at 0°C for 30
minutes. Then N-formyl piperidine (13.75mL, 127mmol) was added and the reaction was
stirred at 0°C for 45 minutes, at room temperature for 15 minutes, and was quenched with
saturated aqueous ammonium chloride. The mixture was extracted with ethyl acetate. The
organic layer was dried over magnesium sulfate and concentrated. The residual oil was
chromatographed through silica gel (n-heptane/ethyl acetate, 90/10 as eluant) to afford
5-benzyloxymethyl-3-bromo-thiophene-2-carbaldehyde [23.3g, Intermediate (87)] as an orange

oil.

Step 3. To (5-benzyloxymethyl-3-bromo-thiophene-2-carbaldehyde (23.2g, 74.6mmol,
Intermediate (87)] in ethanol was added hydrazone benzophenone (16.1g, 82mmol). The
mixture was stirred at 80°C overnight. The solvent was removed. The residual oil was
chromatographed through silica gel (n-heptane/ethyl acetate, 60/40 then 0/100 as eluant) to
produce N-benzhydrylidene-N'-[1-(5-benzyloxymethyl-3-bromo-thiophen-2-yl)-methylidene]-
hydrazine [34.1g, 68%, 2 steps, Intermediate (88)] as a yellow waxy solid. LC/MS: 489.0
(M+H), RT = 1.48min and 1.84minutes.

Step 4. To N-benzhydrylidene-N'-[1-(5-benzyloxymethyl-3-bromo-thiophen-2-yl)-
methylidene]-hydrazine (34g, 69.5mmol, Intermediate (88)] in toluene (500mL) were added
hydrazone benzophenone (16.4, 83.4mmol), cesium carbonate (38.4g, 118.2mmol),
1,1°diphenylphosphinoferrocene (5.8g, 10.4mmol), and palladium (II) acetate (1.17g,
5.2mmol). The suspension was stirred at 90°C under nitrogen atmosphere until reaction is
complete. The solvent was removed. The residual oil was chromatographed (ethyl acetate/n-
heptane, 10/90 as eluant) to product an orange oil. It was dissolved in ethanol (350mL).
Concentrated hydrochloric acid (100mL) was added. The dark mixture was stirred at 80°C for
15 hours then diluted with water. It was extracted with ethyl acetate. The organic layer was

dried over magnesium sulfate and concentrated. The residue was chromatographed through



Exanple 69 Step 1. To (4-brono-thiophen-2-yl)-nmethano
(18.8g, 97.4imol, Internediate (85)] in

wo edosabopds of uran (200m.) was added sodi um hydr PCBEUS2004/023814
(3.99, 97.4muol) at 0 C under nitrogen atnosphere. The
reaction mxture was stirred at roomtenperature for
30 m nutes. Tetrabutylampppum iodide (3.6g, 9.7mol)
was added foll owed by benzyl brom de ( 1.6m,

silica @??n%?ﬁe/etg@éfﬂtéﬁﬁa eaé/tj t?'ﬁge glr%gns Ef:at zﬁg eu'e' E?#lgg%t 5 re%hyl—

1H-thieno[3 aailedaxlé [5.24, 67y Int@hieaiate (BOY #8thSkan Q)SSWd&i:aEC/MS 245.1
dri ed over rragne3| um sul fate and concentrated. The

(M+H), Bgi €283 waisutei rl6hsIMR) 300z, t(@DgBO]s tautomrerdeb 12.97 (s, 1H), 7.73
(n-heptane/ et hyl acetate, 90/10 as eluant) to provide

(s, 1H)27.86+V238 @x\o¥Bt Ty 5-7450(mg hidh), Ui 1 2khe 4[58 9s, 267) tautomer 2:613.27
o TR S A STELE S e

2- benzyl oxynet hyl - 4- br ono-t hi ophene (29.2g 103mmol ,
Internmediate (86)] in tetrahydrofuran (1001) was
Step 5.afidBetzgoopnéthe-3iod8NIEB tidtiol DP-ciiyradof [Iitermediate (90), LC/MS:
trah drofuran (63, 13mmmp])_at O C under nitrogen
371.0 ﬁYTer &:49miauies wigs Iaﬁpmmsﬁ% yisld upingprocqdyres ggnilar to those

or Bxaffpl s dun b hb Aol Gl Bnd P Berseole Brirnggte (59

for leuehB[E%»c Jprazflem tenperature for mnutes, and was
quenc ed W th saturated aqueous anmoni um chloride. The

m xture was extracted with ethyl acetate. The organic
Iflate an

[Intemfeafa%‘@)i )]deis apﬁébageﬁi m(l@o%e}%lé %@ﬁl%éedﬁx%ggl%ﬁr to%%s"e ofFkample

to

5B, sulbistibgmg\i-seoyplekymtth@-HiclooHH-Hiapl® A e Ryraaild Ehidahediee (90)] for
. . [,23,,30, ternedjate (87)] as an orange oil. Step 3.
3"1°d°‘i1%1§f1’5§’8é\239f hyl - 3- br onp- t hi ophene- 2- car bal dehyde
(23.2g, 74.6muol, Internediate (87)] in ethanol was
added hydrazone benzophenone (16.1g 82nmol). The

Step 7.n2X3-Beezylesynsdthylfledrtdtut B caebomdr1f-thidno [ D€ 150420k By W Stert-

The residual oil _was
butvl—dlmet Vlesqlanvloxv) -in c|>le—bi -carboxylic acid tert-butyl ester [Intermediate (92)] was

prepared in 39% yield using procedures similar to those of Example 5C, substituting
5-benzyloxymethyl-3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl ester
[Intermediate (91)] for 3-iodo-thieno[3,2¢]pyrazole-1-carboxylic acid tert-butyl ester and
6-(tert-butyl-dimethyl-silanoxy)-1-(tert-butoxycarbonyl)-1H-indole-2-boronic acid
[Intermediate (74), prepared by the application of method described in Example 4-6 of
International Patent Application Publication No. WO 02/32861] for 5-(tert-butyl-dimethyl-
silanoxy)-1-(tert-butoxycarbonyl)-1H-indole-2-boronic acid.

Step 8. 2-(5-Benzyloxymethyl-1-tert-butoxycarbonyl-1H-thieno[3.2-c]pyrazol-3-y1)-6-
hydroxy-indole-1-carboxylic acid tert-butyl ester [Intermediate (93), LC/MS: 576.2 (M+H), R

= 4.0 minutes] was prepared in 33% yield using procedures similar to those of Example 5D,
substituting 2-(5-benzyloxymethyl-1-tert-butoxycarbonyl-1H-thieno[3,2-¢]pyrazol-3-yl)-6-
(tert-butyl-dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester [Intermediate (92)] for



chromat ogr aphed t hrough silica gel (n-heptane/ethyl

acetate, 60/40 then 0/100 as eluant) to produce
wokmsen2zdiysir yl i dene- N - [1- 5-benzyl oxynet hyl - 3PCT/US2004/023814

- br ono-t hi ophen- 2-yl Vet hyl i dene] - hydrazi ne [ 34. 1g,

68% 2 steps, Internediate (88)] as a yell ow waxy

solid. LOMs: 489.0 (MtH),i3R.= 1.48m n and

1.84m nutes. Step 4. To

ehE i4enes = (.5 l<Q ~3-bronD-t hi .
2R U DR B B e
1-carbdxylie moidderabaty{ &#9r] i n t ol uene (5001L) were added
hydrazone benzophenone (16.4, 83.4muvl), cesium

carbonate (38.4g, 118.2nmol),
Step 9.é2a— 4 ISl

bromowespoxy)-indetd- htarBéXylic laﬁidétértlbilfvﬂ éﬂ@f[hﬁémm),lﬂ@/i\/is: 696.0
reactign i.s conplete. The solvent was renoved. The

(M+H), Byt &P mipytesiareas prengrastio JR4pTield usingtpyocedures similar to those of
cel at g/ nhept.an 10/ 90 as eluant) to product an

Exapff 5 GubH I £ Ch besaiosgmribulr {o-bteiatbopy thipenol3 2

e e I PRl el ekl Pl fe (I for

2-(1-tedibutrdydarhomyt- Ik thémo[ 3, 2c]pmazaa-yigstgdrosytindsdé-Nydarboxylic acid
acetate. The organic |ayer was dried over nmaghesi um

“ﬂtb“@ﬁﬁﬁﬁie and concentrated. The residue was
chromat ogr aphed t hroughsilica gel (n-heptane/ethyl
acetate, 80/20 then 50/50 as eluant) to afford

Step 105- 33 BB nmy dwyiniebhyl-11 Bi-thitoo 3. 2-c Hyegd B2-91)el H-5nddi-6-y35:%] -
Internediate (89)] as an orange powder. LC/M5: 245.1

propyl -pipeiding-el [ZE:@81ph 6% (LEFMSHSNVR (VBED, Ripz= 3.0ZRidutSOLH NMR
tautomer 1. d 12.97 (s, IH, 7.73 (s, IH), 7.40-7.25

[300 Mbi ((B14)28@]: B5L371700brst i), H)L, 354bis) 1}, 7.4+ .25 4m56HY, §,202k) 1H),
tautomer 2. d 13.27 (bra, IH, 7.98 (s, IH), 7.40-7.25

6.91 (d hy 16tylz, 11667 (& J{TdI16Hy, I Z.1HesIHR26155 (41158, 4.38 (RBHD), 4.59

20 8008 13 SR SO TRL I 2 it £ BB 250 . 20

(m, 2HR 138934 2H)i N1 65) 2R $.301(EP @H?.;}i wa8 prepifed 12550, Y518 sing
procedures simlar to those of Exanple 5A
procedwygpsimilagta these of Step 6 in Example 5, substituting 2-(5-benzyloxymethyl-1-tert-

butoxy%—rl? %ﬁ#ﬁ%ﬁgb%%@éﬁ . -%ﬂ%—éh%réﬁ%? r’g a_Z)&;)-S%o‘]ieZ— Lcarboxylic acid

tert-butyl ester [Intermediate (94)] for 5-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-1H-

—

thieno[3,2-c]pyrazol-3-yl)-indole-1-carboxylic acid tert-butyl ester and 4-hydroxypiperidine for

piperidine.
Example 70
3-[2-(1H-Thieno[3.2-c]pyrazol-3-y1)-1H-indol-6-yl]-pentan-3-ol
OH
//
N S
'ay



Step 6.

5- Benzyl oxynet hyl - 3-i1 odo-t hi eno[ 3, 2-c] pyrazol e-1 -car bo
wogloso2@aci d tert-butyl ester [Internedi ate (91p¢T/ME204/023814

prepared in 100% yield using procedures simlar to

t hose of Exanple 5B, substituting

5- benzyl oxymet hyl - 3-i odo- 13t hi eno[ 3, 2-c] pyrazol e

[Intermediate (90)] for 3-iodo- Hthieno|

To 2- (l-gerf:%tﬁé%}?cé@ %l—ggﬁﬁfgo[&% tﬂ?\érn ?ﬂ&l?—ﬁﬁé—?%l-cﬁcarboxyﬁc acid 1-tert-

butyl est2r 6npeyiiyd Eﬂbr [Q‘Syﬁg&) bin@id] Mdteyihediate (3 6)? in tetrahydrofuran (5SmL) was
di et h | -sil anél OoXy) -1, ndol e- | -car boxylic acid

added g ¢,0M tlwn 1 mpaghesivmdeomide i Gphydrefirgsy @parle@- Joamol) at
-45°C gt%lér %it{e) 5g?51t | r}ﬁlapurg gv%sd gﬁ(?v%eds tlo r\%alrglrupt a%dts%?reg at roor%x tem l:rature for
3 hour$S e RSV IFRL. BY 1 01 L ?Pmﬁ e@ﬁﬁ%mﬁﬂwgmmn%s aaa&b%

lic acid tert-butyl I nternediate (91)] )
resultigy sob&mwsem[e@ atzr@ppytpmpgtaauda oveanighi Jti was thcn @henched with a
it S bl S R MDA e 50 R e
organid la%ﬁﬁéﬁﬁﬁlie@to%l(rﬁé@nesﬂhﬁﬁﬂfa?edan@éoh&%trﬁ@ﬂ| TieAksiake Rhs

met hod described 1n Exanple 4-6 of International
chrom@egrephed/tbmmglc silicogel Féurtblep‘ram/ctbml adetate\\§9/00 A8 glaant) tdf moduce

Mﬁ%‘l‘%&%@# b 72, 82%: Exgraple 70] as
a Whlt%(%‘ﬁde(‘ %@W?bg? p(yr 1 OFTS 5%7 )‘l}{fﬁ[\/ﬁg F_’}/(JO Mbz, (CD3),S0]: &

C S
1313 QR RIS Ars t"c?‘%é%‘%%@otmpwtdi ot .71
@, J= SﬁZHm,tléf)] 6\%$d<pﬂe=|ethﬂ, e 833%, 1 Hg) 6l5016d, trgl PHRCHEILAES (s, 1H),
mlar to thgose of Exanple 5D substituting
1.76 (1124@9 %éﬁi&l*&%ﬁﬁl)t - -tert-butoxycarbonyl- Hthieno [
, 2-c] pyrazol -3-yl) - 6-

(t ert-buryl -di met hyl -sil anyl oxy) -i ndol e-1 -car boxylic

acid tert-butyl ester [ Brt@prEeEdi ate (92)] for2-(
1 tert but ox i:ar bonyl H-th| elno

oI e- 1 carboxyl ic acid tert but yl ester Step 9.
2-f5-Benzyl oxynet hyl - -tert-butoxycarbonyl- Hthieno |
, 2-c| pyrazol -3 -yl )-6-(3 -

br ono- propoxyVi ndol e-1 - carboxyric acid tert-butyl
ester [Internediate (94), LM 696.0 (MtH), R 4.82
m nutes] was prepared in 72% vyield using procedures
simlar to those of



Exanpl e 5E, substituting 2-(5-benzyl oxynethyl -1
-tert-butoxycarbonyl- Hthieno [ , 2-

W@ R@pnzaaaes - 3-yl ) - 6- hydr oxy-i ndol e-1 - car boxyl i cP@DUS2004/023814
tert-butyl ester [Internediate (93)] for 2-(
1-tert-butoxycarbonyl- Hthieno [

, 2c] pyrazol - 3-yl ) - 5- hydr oxysi_ndol e- -carboxylic acid
tert-butyl ester. Step 10.
| - £3- [ 2- (5- Beri 2*1oxynet hyl - | H-t hi enor 3. 2- c] pyrazol - 3-
- H i ndol - 6-yl oxy] - propyl! -piperidin-4-ol [
69, LC/ Ms: 517.1 (M+H), ,'/," @ utes; H NWR
)SO: d 1347 (brs, THWwIZ3SThrs, 1H),
7.45-7.2 6H), 7.20 (s, IH), 6.9]){;&:, > = 1.7 Hz,

IH), 6.65 (etd, Jl= 8.6Hz, J2= 2.1Hz,°4P), 6.55 (s,
IH), 4.78 {5,,.2H) 4.59 (s, 2H), 4.53 IH), 3.98 (t,
6.4Hz, 2H), 3. (m IH, 2.72 (m 2H),.2.50 (m 2H),
2.01 (m 2H), 1.89 (m 2H), 1.71 (m 29° 1.32 (m
2H) . ] was 1fbrepared in 529 Sgl'glel d using procedures
simlar to those of Step [6 1n Exanple 5, substituting
2- (5- benzyl oxynet hyl -1 -tlert butoxycarbonyl- 1
Ht hi eno[ ,2-c]pyrazol-3-yl)-6-(3

- br eD- pr opoxy) - i ndol/e= - carboxyl+~¢ acid tert-buty
ester er medi at e] for
5- (32 br ropoxyp=2- (1l -tert-but dkyc yl -1 Ht hiéno

[ ,2-c]pyk <yl )-indole-1 -carboxyl ne\ac

tert- t‘gl {t ar/and 4- hydroxypi peu@ e for

pi peri di ne. anple 70 N

3-r2-flI H Thi r3. 2-c] pyrazol -3-yl VI Hi ndol - 6-yl | - pent
an-3-ol COHTo

2-(I-tert-byspxycarbonyl -1 Ht hi eno[ 3, 2-c] pér azol - 3-yl)
-indol e-1, 6-di carboxylic acid 1-tertbutyl Ot er

6-met hyl ester [250ng, O.5mmol, Internediate (36)] in
tetrahydrof unarpyd{ 5n.) was added a 1.0M sol ution of

et hyl magnesijum brom de in tetrahydrofuran (2.5nL,
2.5mmol ) at {45C under nitrogen. The m xture was

all owdtd to warm up d stirred at roomtenperature for
3 h y addi ti | 2mL of .OM ethyl magnesi um
brom tion V\g:l added. The

Example 71

Step 1. To 5-benzyloxymethyl-3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl ester
(1.78g, 3.78mmol, Intermediate (91)] in 1,4-dioxane were added successively copper iodide
(0.07g, 0.38mmol), [1,1’-bis(diphenylphosphino)-ferrocene] dichloropalladium(II) (complex
with dichloromethane (1:1)) (0.14g, 0.19mmol), and trimethyl(indole- 1,6-dicarboxylic acid, 1-
tert-butyl ester-6-methyl ester)tin [4.1g, 9.45mmol, Intermediate (37)]. The mixture was stirred
at 90°C for 5 hours then at room temperature for 2 hours. It was diluted with ethyl acetate and
washed with saturated aqueous sodium bicarbonate, and brine. The organic layer was dried
over magnesium sulfate and concentrated. The residue was chromatographed through silica gel

(n-heptane/ethyl acetate, 80/20 then 0/100as eluant) to give 2-(5-benzyloxymethyl-1H-

thieno[3.2-c]pyrazol-3-yl)-indole-1,6-dicarboxylic acid 1-tert-butyl ester 6-methyl ester [1.66g,



resulting solution was stirred at room tenperature
overnight. It was then quenched with a m xture of

wheios@@antl sat urated ammoni um chl ori de and extPEDUSH04/023814
with ethyl acetate. The organic |ayer was dried over
magnesi um sul fate and concentrated. The residue was
chromat ogr aphed t hrough sijkica gel (n-heptane/ et hyl
acetate, 50/50 as eluant) to produce 3-[2-

o R i 'f;az%nutgmgﬁﬁﬁ@%@gﬁa -
ie -1.6-

dicarbolxbhic acid B0ttty bbter Cabiyl StorTOB72HOY Trermddii (954, LAAVS:
6.94 (dd, Jl=LIHz, J2= 8.4Hz, IH), 6.56
518Z(E“H%BZRT%“PP})“CS]&S&E?%POWF 1.76 (m 4H), 0.66
(tJ=6.2Hz, 6H). Exanple 71 3- F2-f 5-Benzyl oxynet hyl -
Hthieno , 2-cbyrazol -3 -vD- Hindol-6-yll

Step 2. ”P@Qi(%e&y@(‘%etﬁy?l)te@ céfb&r%@lfﬁﬁ@éﬁ%t?Z %ﬁ : lé?(-;/gpi_ind()le—

benzyl oXynmenyl -°S-i odo-t MenoP*-"cJpyrazole-1=ca
1,6- dlC@rbaxyld: acat 1-tdrtibyth] ester 6rméthyl %8y [(B358 l@tﬁ%lmmcblnhmemmdiiam ©5)] in

4- wer e added. successively cq
tetrahyé:aé?r%(é(g(;@g)@y ~% 63< ?ﬁ'B} jogen was added a 1.0M solut%c/)n of gt ylmagnesium

it S e e

add1t101(131 17nL 601.080ethl. d&meEitn, braﬂﬁiﬂetsbld@h Riyds (&0 TBe temperature was
6-di carboxylic acid, 1- tert-butyl ester-6-nethyl
raised tgsflé"r(; enchthe Mixggre g'asa,gmnﬂ for |1 hewy HFeisdhen ql}@we}i to ¥hen up to room
room

ure tirred at 90 C for
temperfiyl efgffo TR RS RR et pes uifind TibSoE SopgR Hmonium
chlorid@gfd @ltercddvith ethyl acetate. The organic layer was dried over magnesium sulfate

(l)

and concentrated. The residue was chromatographed through silica gel (dichloromethane/ethyl
acetate, 50/50 as eluant) to produce 3-[2-(5-benzyloxymethyl-1H-thieno[3.2-c]pyrazol-3-y1)-
1H-indol-6-yl]-pentan-3-ol [95mg, 61%, Example 71] as a beige powder. LC/MS: 446.3

(M+H), RT = 3.19 minutes. LH NMR [300 Mhz, (CD3),SO]: & 13.18 (s, 1H), 11.44 (s, 1H),

7.50 (s, 1H), 7.45 (s, 1H), 7.43 (d, J=8.3Hz, 1H), 7.36 (m, 5H), 7.21 (s, 1H), 6.93 (m, 1H), 6.55
(d, J=1.2Hz, 1H), 4.78 (s, 2H), 4.59 (s, 2H), 4.43 (s, 1H), 1.75 (m, 4H), 0.66 (m, 6H).

Example 72
[2-(5-Benzyloxymethyl-1H-thieno[3.2-clpyrazol-3-yl)-1H-indol-6-y1]-di-pyridin-2-yl-methanol

To 2-bromopyridine (305mg, 1.9mmol) in anhydrous tetrahydrofuran (2mL), at =78°C in
nitrogen atmosphere, was added a 2.5M solution of n-buty! lithium in tetrahydrofuran (0.76mlL,



washed wi th saturated aqueous sodi um bi carbonate, and
brine. The organic |ayer was dried over nagnesi um
wa@osme@a7and concentrated. The residue was PCT/US2004/023814

chromat ogr aphed t hrough silica gel (n-heptane/ethyl

acetate, 80/20 then 0/1QCas eluant) to give 2-(

5- benzyl oxynmet hyl - - t Menop8- chyr azol - S-yivyi ndoI e-1.

-di carboxylic acid 1-tert-but ester 6-neth est er
1.9mmpl). §eglutipmgof ﬂdﬁé}eﬁ@d@wﬂ@éel)ﬁ/-tm@q@Z -cgazyl ml)rendole -1,6-

ot LR SbSe R S RYBR o T apg) i o9 o

tetrahylrofdrafi ( PMLR#ad adiledy'l“ N dielio hex turebwai e X Waird upGioly to room
l-tert-butyl ester 6-nethyl ester [O. 37g, 19%

temperpire Ahway giteackegzyith sagyrped agug@us a(nmqq}um Rhleride g extracted with

ety Gt B B RO, SRSt mtB i s s st T
residue Wasdhvina®etapBed/iwicd ﬂhﬁﬁigﬁ'Slliba%eﬁdd@@ﬂ&@?ﬁ%iﬂage/&ﬁyldacetate 70/30

l-tert-butyl ester 6-nmethyl ester [0_ 35 68mmol
then 50/p@ e?ﬁgmthto@ﬁ(‘og@m ~(5-benzaloxmmoth eno[3:A-¢pstazol-3gl)H-indol-

Mﬂﬂzﬁ?@i&%ﬁé"%ﬁﬁ?ﬂﬁ?@%ﬁ% S T QOWd/eﬁ’LLCMS 5442

(M+H)A§ [{1;5_3%)69 ) n&ﬁegn 1@%@? %k/% (tbﬁé’l)féna];g §§§ [ 1]:?315%? 0 n? (Lji (ﬁe 45 (brs,
1H), 8%9'(%&32 W(ﬁ%@g% 63 (e 1L ?P% ?xg}rlw?awﬂ% (Al %P\,A;.tslgt(ﬁelﬁ{), 7.94

e m xt was stir 1 hour

(d, J=8zHWEL), 6.93 (a3 bzt dH),®057 (se b dat7us Ly ¢158i(gIH). The
reacti on m xture was quenched with saturated aqueous
anmoni um chl oride and extracted with ethyl acetate.

The fof[%'\ﬁlcl:’l rcgfhg)bﬁnds% be‘r’%gll)ag%cg Sﬂghg‘é?ﬁlrl%ﬁﬁig? gg ? ati ghf ﬁ urg}ﬂﬁods

descritet lhexeinabpebe: ( di chl or onet hane/ et hyl acet at e, 50/ 50 as

el uant) to produce 3-[2-f5-benzyl oxynet hyl - Hthieno|
, 2- c]pyrazol 3- yI) IH%@&%

- pent an- 3 ol [95ny,
18hie 428: Bylmethyl}-

piperidil34]o$ (s IH) 1.44 (s IH), 7.50 (s, IH), 7.45 (s,
IH, 7.43 (d, J=8.3Hz, IH), 7.36 (m _5H), 7.21 (s,
IH), 6.93 (m IH 6. 55 (d, J=I.2Hz/ I'N§)~0o4. 78 (s, 2H),
4.59 (s, 2H), 4.43 (s, |H), H 0.66 (m 6H).
Exanpl e 72

Example 74
5-dimethylaminomethyl-1H-thieno[3,2-¢

razol-3- 1]-pentan-3-ol




[ 2- (5-Benzyl oxynmet hyl - H-thieno[ ,2-c]pyrazol-3-ylVl
H i ndol - 6-yl]-di-pyridin-2-yl-nmethanol To

wQ2esopapyri di ne (305ng, 1.9mmol) i n anhydr ousPCT/US2004/023814

tetrahydrofuran (2nL), at -78C in nitrogen atnosphere,
was added a 2.5M solution of n-butyl lithiumin
tetrahydrofuran (0.76n, . 9hmol ). A solution of

2- (5- benzyl oxynet hyl -1 Ht hi eno[ 3, 2-c] pyrazol -3-yl)-ind
ol e-1,6- dicarboxylic acid 1-tert- but | ester 6-nethyl
ester [160ny, 0.38mmml, Internediaye (96)] in
tetrahydrofuran (5nm) was added.Re dark m xture was
all onwed to warm up sl ow nperature. It was
guenched with saturat ni um chl ori de and
extracted with et N gani ¢ | ayer was
dried over magnesiu concentrated. The

(di chl oronet hane/ et hyl acetate, 70/30 then 50/50 as
eluant) to afford \2-(5-benzyl oxynethyl- | Hthieno
, 2-cl pyrazol -3-ylV | Hindol -

6-yl | -di- pyri din-2-yl - n@hﬁﬁﬁbliiGO Mg, 33% Exanpl e
30 L85 gB b Lo .

poridh 5] (brs. IH), 8.49 (m 2H), 7.77 (m 2K, 7.63 (d.
J=7.8Hz, 2H), 7.43-7.26 (m 9H), 7.19 (s IH, 7.94

(d, J=8.6Hz, IH), 6.73 (d, J= 3. 7Hz; 6. 57 (s,
IH), 4.77 (s, 2H), 4.58 (s, 2H). hef r Bwi
conpounds nay be prepared by tlie applicati o\\

adaptation of the nethods descfi bed herei ngbove;

Exanmple 73 | -(3-r6- =N
-et hyl -1 - hvdr ox [ -2-yl1-1 Hthieno[ 3, 2-
cl pyrazol - 5-yl g [ -r|o|n 4-0 Exanple 74

3-[2-(5-di net - | gt hi eno[ 3, 2- ¢l pyrazol -
pait an- N0l NH Exanpl e 75
-4-yl oxy) -pi peridin-1 -yl methyl 1-1 Ht

pyrazol - 3-vU-| Hi ndol - 6-

3-(2-1544- (O
hi enor 3, 2-

Example 76
3-[2-(5-piperazin-1-ylmethvl-1H-thieno[3.,2-clpyrazol-3-y1)-1H-indol-6-yl]-pentan-3-ol

Example 77

3-[2-(5-piperazin-1-yl-1H-thieno[3.2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol




vD- pent an- 3-ol Exanple 76
S-ri-CS-pi perazin-I -yl nethyl -1 Hthienor S*-cl pyrazol - S-

wa BnbssRdimglol - -yl |l -pentan-S-o0 N NH Exanpl e 77PCT/US2004/023814
3-r2-(5-piperazin-l-yl-IHthienor3, 2-cl pyrazol -3-yl VIH
-indol -6-yll-pentan-3-0 I N__NH Exanple 78
3-{2-r5-(3-cvcl opropyl - ri~B7a10xadi azol - 5-yl)-1Hthien
or3, 2-clpyrazol - 3-vP -1 Hindol - 6-yl Ilpent an- 3-o0 NH
Exanpl e 79 N
3-r2-(5-pyridin-4-yl-1Hthienor3, Z-cl pyrazol - 3-yl VI Hi
ndol - 6-yl | -pentan-3-o0l -N N NH Ex e 80
bi s- (I -nmethyl -piperidin-4-yl)-r2-(fHthienor3, 2-cl pyra
zol -3-yl)-1Hindol -6-ylI-nethano Exanpl e
3-r2-(5-difluoronethyl { en 2-clpyrazol -3-vD- I H
-i ndol -6-yl | - pent an- 3- le 82
4-r2- (1 Hthienor372- az@) - 3-YTVI H-i ndol - 6-yl | - pi pe
ridin-4-ol NH

Example 78

3-{2-[5-(3-cvclopropvl-[1.2.4]oxadiazol-5-yD)-1H-thieno[3,2-c]pyrazol-3-yl]-1H-indol-6-y1}-

pentan-3-ol

Example 79
3-[2-(5-pvridin-4-vl-1H-thieno[3,2-clpyrazol-3-y1)-1H-indol-6-y1]-pentan-3-ol

Example 80
bis-(1-methyl-piperidin-4-yD-[2-(1H-thieno[3,2-clpyrazol-3-y1)-1H-indol-6-yl]-methanol
A\
\ S
—N N \N/NH
H
OH

—~z



Exanpl e 83

6- (4-fl uoro-piperidin-4-ylV2-(I Hthienor3, 2-cl pyrazol -
w@2005p2d1#5 i ndole F N NH OH Exanpl e 84 2-r2- PCT/US2004/023814

H-t hi enor 3, 2-clpyrazol - 3-yl VI Hi ndol - 6-yl | - but an- 2- ol

Exanple 85 | -r2-

H-t hi enor 3, 2-cl pyrazol - 3-‘yll3§/rl—|-i ndol - 6-yl | - et hanone S

N NH HN. Exanpl e 86

-r3-riperidin-4-yl-2-(I Hthienor3, 2-clyrazol - 3-yl VI Hi

ndol - 6- vP- pent an- 3- ol ! 7

-r3-pyridin-4-yl-2-ri H #’%‘h‘%@ 2-cl pyrazol -3-yl) -1 Hi
3-[2-(50d flhorBmttyi-PENth o 3.2 clpyEealBlyB - B8indol-6-yl]-pentan-3-ol

-1 3- (4- met hyl - pi perazin-1-yl V2- (|1 Ht hi enor 3. 2- cl pyrazo

| -3-yl)-1Hindol -6-yll-pentan-3-0df NH Exanpl e 89

-r 3- nor phol i n-4-yl et hy gpor 3, 2- cl pyrazol - 3-

yl)-1 Hindol - 6-yl Iél{)ent NI—lN%xarrpl e 90

0
Example 82
4-[2-(1H-thieno[3,2-cIpyrazol-3-y1)-1H-indol-6-yl]-piperidin-4-ol
N
\ Sy
CF, N \N/NH
H
OH
Example 83

6-(4-fluoro-piperidin-4-y1)-2-(1 H-thieno[3,2-c]pyrazol-3-y1)-1H-indole

Example 84
2-[2-(1H-thieno[3,2-cIpyrazol-3-yD)-1H-indol-6-yl]-butan-2-ol

Example 85
1-[2-(1H-thieno[3,2-c]lpyrazol-3-yD-1H-indol-6-yl]-ethanone




-r2- (I Hthienor3, 2-cl pyrazol -3-ylVIHindol-6-yll-tetra
hvdr o-pyran-4-o0 IN N NH H OH Exanpl e
W@2{030ed78- hvdr oxv- 1 - met hvl - et hvl VI Ht hi enor 3, PET/1IS2004/023814

rvrazol -3-vl | -1 Hindol-6-vl)-pentan-3-ol N NH OH
Exanpl e 92
3-r2-(5-net hoxynet hyl - | H-T]rﬁge‘norS 2-cl pyrazol -3-yl V3-p
yr|d|n 4-yl -1 Hindol -6-vP-pentan-3- o N NH Exanpl e 93

-1 2- (5- met hoxynet hyl - | HiXagpinde 3, 2- cl pyrazol 3-yl)-1H

( , I

pi perazin-l-yl-ll—l—indoI-G-v -pq;ptan- 3- oIN NH Exarrple

95
3-r2-(5-nmet hoxynet hyl -1 Hthi 2-clpyrazol - 3-yl V3-no
rphol i n-4-yl met hyl -1 Hindol - 6/yl 1 P ntan-3-o0 N NH

Exanpl e 96

Example 87

3-[3-pyridin-4-yl-2-(1H-thieno[3.2-clpyrazol-3-yl1)-1H-indol-6-yl]-pentan-3-ol

Example 88
3-[3-(4-methyl-piperazin-1-y1)-2-(1H-thieno[3,2-clpyrazol-3-v1)-1H-indol-6-yl]-pentan-3-ol

Example 89
3-[3-morpholin-4-ylmethyvl-2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-6-yl]-pentan-3-ol

Example 90

4-[2-(1H-thieno[3.2-c]pyrazol-3-vl)-1H-indol-6-v1]-tetrahvdro-pyran-4-ol




2- -\6-(1-ethyl- -hvdroxy-propylV | Hindol-2-yll

-l Ht hi enor 3, 2-clpyrazol -5-yl -tetrahvdrofuran-
w@2@anamstrile N NH Exanple 97 PCT/US2004/023814

3-r2-(5-nmet hoxynet hyl -1 Ht hi enor 3, 2-cl pyrazol - 3-vD- 3-m

ethyl -1 Hindol -6-v P-pentan-3-o | N NH Exanple

983-r 2- ( 5- net hoxynet hyl - I-H#9 hi enor 3. 2- clpyrazol - 3-yl) -

3-piperidin-4-yl-1Hindol-6-yll-pentan- 3-ol N' NH OH

The detail ed synthetic steps for é&xagple 22 are

described in the foll owiaganrd i nfkiQure 1. Wth

reference to Figureg i nerfediat e conpounds (1),

(2), (3), (4), (5% 1) arne“frade as fol | ows:

Internediate (1)

(4- Brono-t hi ophen-2-yl net hyl ) -di met hyl -am ne To a

sol ution of 4-brono-2-t car boxal dehyde (5g,

3-{2455 R AR Y-nde s el gsh!

ouarurimort a .
di mret hyl am ne (14.5 niL, 28.8 mol
acid (1.55 nL, 39.3 mmol). The m x{upg is stirred at
roomtenperature for 2 hours. Th nsol uble is
filtered and washed wi th. di et hyl |.ether. The not her
liquor is concentrated ltjng thick oil that
i s chromat ogr aphe '
(di chl or onet hane-1 . in methanol, 95:05 to

Example 92

3-12-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-y1)-3-pyridin-4-yl-1H-indol-6-yl]-pentan-3-

ol

Example 93
4-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-6-yl]-tetrahydro-pyran-4-ol

Example 94
3-12-(5-methoxymethyl-1H-thieno[3,2-clpyrazol-3-yl)-3-piperazin-1-yl-1H-indol-6-yl]-pentan-

3-ol



90:10 as eluant) to afford an orange oil. It is
di ssol ved in dichl oronet hane and was washed with a
W@ a00a0at1exl aqueous sodi um bi car bonat e sol ut i onPCTVH82004/023814
organic layer is dried over magnesi um sul fate and
concentrated to produce
(4- brono-t hi ophen- 2-yl rret‘hl)‘}il)- di nmet hyl am ne [ 4. 08g,
71% internediate (1)] as an orange oil. LC Ms: = 0.63
mnutes, 219.99 me (MtH).Intgrnediaté (2) 3
- Brono- 5- cUnet hyl am nonet hy) - t hi - N-car bal dehyde
To (4-brono-thi ophen-2-yl met\y {met hyl - am ne
[4.08g, 18.5 nmol, Inter dlte a
t et r ahydr of ur an (40 L) at \C_gndfunder a nitrogen
at mosphere is added Lj 4 di i Sppropyl ami ne(2. OM i n
tetrahydrof uran pentanes fram Al drich chem cals, 20.4
nmol ). The orange so (tion is stirred at 0 C for 30
m nutes. Then N-fornyl piperidine is added (2.5 ni,
22.2 mol ). The mxtureExgm ledlagwed to stir at 0 C for
[ hour. It is dlluted vvltﬁ yl acetate washed with
3-[2-(Shmethexymieth el B {lsenald redpyras 1 13-3 meorphelin-érylmethylatidndol-6-yl1-
mﬁﬂygrire5|dual or ange 0|I was chronmat ographed through
i ca gel (dichloromethane-l.OM anmoni a i n nmethano
95: 05 as eluant) to prod /
3- br onp- 5- di net hyl am no@?l -t hi ophene- 2- car bal dehyde
[4.4g,Internediate (2)] an orange oil. LCOMS: =
0.47 mnutes, 247.98 me (Mt ' rmedi ate (3)
[ 5- (Benzhydryl i dene- hygdrazor - 4- br ono-t hi ophen-
2-yl met hyl ] - di nethyl -a ng Tg
3- bronmp- 5-di et h r i ﬂl-thNdm%ene 2- car bal dehyde
[4.30 g, 17.3 mmol, J¥ernediate (2)] in ethanol (40
nm.) is added benzophenone hydrazone (3.75 g, 19.0

nmol ). The sol uti on was Jeat t 65C for 5 hours. The

sol vent is renoved undeﬁ?@&%% pressure. The residue
2-{3-[6-61-&RYIONBY X ABRHIN 1H-pid8N2 SATL ] 1EahieRd[3 001 BeREIEyIgttBYdhydro-

acetate. 90: 10 as eluant) to produce

furan-F-arb@emidhy dr yl i dene- hydr azononet hyl ) - 4- br ono- t hi ophen-
2-yl met hyl ] - di met hyl am ne

Example 97

3-[2-(5-methoxymethvl-1H-thieno[3,2-c]pvrazol-3-yD)-3-methyl-1H-indol-6-yl]-pentan-3-ol

OH

Example 98



3-ol

5toI uene (100 m.)

15.57 g, 75% Internediate (3)] as an orange oil
LOMS: = 2.72 mnutes, 426.05 me (M+ H).Internediate

W@ 2005/026175 PCT/US2004/023814

[4- (N -Benzhydryl i dene- hydrazi no) - 5- (benzhydryl i dene-h

ydr azononet hyl ) - t hi ophen- 2- ylnethyl] di met hyl - am ne

(4) To conpound (3) (5. S'd 12.9 mmol) in solution in

i's added benzo.henone_hydrazone (3.03

R G| P -t A )~ P “P1PCE] o ~4-ey}- H—M—G-Vl]-ventan-
palladlun1d|acetate (0. 22 g, 2.80 nnDI) and

[,1"-Dbis(di phenyl phosphino)-ferrocene (1.07 g, 1.94

nnnl) The resul ting suspenS|an is heated 100 C for 4

1/2 hour. The solvent is thgm edd under reduced
pressure. The residual oil s ¢hroymat ographed through
silica gel (dichloronethane- )
as eluant) to produce
[4-(N - benzhydrylldene )

5- (benzhydryl i dene-hy on@ﬁeth&Tﬁchlophen 2-yl net hy
[]-dinmethyl-amne [6)38g, 100% Internediate (4)] as
an orange foam LCMB: = 3.38 mnutes, 542.21 me
(MrH) . Internedi ate (5)
Di et hyl - (I H-t hi eno[ 3, 2-c] pyrazol -5-yl net hyl )-am ne To

[The (Rkail B BtiNcYkd pd ShEcxamiAZ] 16 Heseribbe Rzih¥ dsNdwide ard th Figure
ydrazononet hyl ) - thi ophen-2-yl nethyl ] -di met hyl -am ne
[Internmediate (4)] in ethanol (100 nL) was added 50

Wilh gaehe ke e "5 T oiftfioal [ B8 &) Ehgy® ma

aremaﬁ@és'fél’l@@s by solid sodi um carbonate until pHis

slightly basic. The reaction m xture is then extracted
twice with ethyl acetate. The organic layer is dried

over, esium sul fate and concentrated. The residue
Intqregaicght

t ographed (ethyl acetate-1.OM ammonia in

(4-BRIhRHbph ﬁ%y?hﬁleﬁm)e&lﬁfamy) afnfhePr od uce

di met hyl™- (1 Ht hi eno[ 3, 2- €] pyrazol - 5-yl net hyl ) - am ne
[1. 069, 45% N
s

\ /

Br

To a solution of 4-bromo-2-thiophene carboxaldehyde (5g, 26.2 mmol) in 1,2-

dichloroethane (50 mL) is added sodium triacetoxyborohydride (8.3g, 39.3 mmol) and
dimethylamine (14.5 mL, 28.8 mmol) followed by acetic acid (1.55 mL, 39.3 mmol). The

mixture is stirred at room temperature for 2 hours. The insoluble is filtered and washed with

diethyl ether. The mother liquor is concentrated. The resulting thick oil that is

chromatographed through silica gel (dichloromethane-1.0M ammonia in methanol, 95:05 to

90:10 as eluant) to afford an orange oil. It is dissolved in dichloromethane and was washed

with a saturated aqueous sodium bicarbonate solution. The organic layer is dried over

magnesium sulfate and concentrated to produce (4-bromo-thiophen-2-ylmethyl)-dimethyl-

amine [4.08g, 71%, intermediate (1)] as an orange oil. LC/MS: RT = 0.63 minutes, 219.99 m/e

(M+H).



Internmediate (5)] as a brown solid. LOMS: = 0.4
m nutes, 182.09 me (MrH). Internedi ate (6)
W@ 3e0502t074 H-t hi eno[ 3, 2- c] pyrazol - 5-yl met hyl ) - dpemeUkob4/623814

m ne To

di met hyl - (1 Ht hi eno[ 3, 2-c] pyrazol - 5-yl net hyl ) - am ne

[lg, 5.51 mmol, Intermedi atd- (5)] in solution in

di rrethylformam de (10 nL) is added iodine (2.1 g, 8.3
Inteﬂﬂﬂﬁtﬁﬁfb§2)and pot assi um hydroxi de (0.930 g, 16.5 mmol).

rk .sol utiaon Lrr m tenperature for 5
-Bronq,? e@)‘ 9réyl],lt 1P enleze?r%}ld?q%/ggol ution in water
__~is added. The resulting suspension is extracted tw ce
Wi kh hyl acetate. The organic layer is dried over
gmesi um sul fate and concentrated. The residue is
c t ographed through silica gel (ethyl acetate-|.OM
amor*a in nethanol, 90:10 as eluant) to produce

R ARG AR B B B b ol permedia

(1] in ll%&hl%ﬁlr&%%qﬁlo nllgj aVBRC andlurdddr Binftki RS atrdékph&8 1§Tidﬂeﬁ M’thﬁum

I nt er medi at e

diisoprépybimist(3,0Mrin tﬁ@uarbydmfur@ pe@mas frioemalarich ghymigale) 2.4 meanl). The

ovange pefiHe . et Al Giccios 28 ip(i5t o6 Notoympiaggicineds AerlyP-5 L
22.2 mfgiiogeTﬂé)m?)&u&qs %ﬂ@%&%‘%{u at (*ESH u‘?tﬁls(cﬁﬂuleéi With ethyl acetate

pension I n or onmet hane
washed witle bliyd, arnicd ev«(rﬁn@eﬂhm shifdte amibbl)qentr&lbﬂ Thﬂ:trszdudlml bomgt oil was

anhydride (0.66 3..00mmol ) and 4-di nmet hyl
chromaénﬁrmsmlﬂlprepﬁbSI{l%g%dlcleiO@Wrse 1. QM@@H@B% Hsmgthanql $rs05 as

I \V ed.
o WL 435 LA TR sRl L  DEPrERY
[4.4g, h(tﬁﬁﬂéﬂiata@] o @ @angel dﬂhllCYMSOqu:f 044 ninutes, 247.98 m/e (M+H).
Di et hyl am nonet hyl - 3-i odo-t hi eno[ 3, 2-c] pyrazol e-| - car
boxylic acid tert-butyl ester [960 ngy, 94%
Internediate (7)] as a yellow solid. L Ms: R = 2.07
Intermeghiadte, (Vs 408.01 me (M-H). I N VI TRO TEST PROCEDURES

[5- (Berg %T&Mgdrag%mﬁéthw 48560l thioph &85 3¥méthAMalHEth 1 mine

ocyte

Br

To 3-bromo-5-dimethylaminomethyl-thiophene-2-carbaldehyde [4.30 g, 17.3 mmol,
Intermediate (2)] in ethanol (40 mL) is added benzophenone hydrazone (3.75 g, 19.0 mmol).
The solution was heated at 65°C for 5 hours. The solvent is removed under reduced pressure.
The residue is chromatographed through silica gel (n-heptane-ethyl acetate. 90:10 as eluant) to
produce [5-(Benzhydrylidene-hydrazonomethyl)-4-bromo-thiophen-2-ylmethyl]-dimethyl-
amine 15.57 g, 75%, Intermediate (3)] as an orange oil. LC/MS: RT = 2.72 minutes, 426.05 m/e
(M + H).



Introduction The tyrosine kinase ITK is involved in
intracel lul ar signaling events induced by severa
wo goophays e surface receptors. Since | TK defi cP@nUSI000€23814
show an inmpairment in IL-4 production fromT cells, a
cell based assay for IL-4 production is used to
nmeasure the cellular potéﬂé?‘of the | TK i nhi bitors of
the present invention. In this assay the level of IL-4
is measured fromthe nedia of anti-CD3-stinul ated
] spl enocytes, and the ability of conpounds of
hneﬂn%ﬁékgfgsent invention to inhibit this response is
[4-(N'-Berizbiy tiylidehe- BN JIbeh13dsy1i3phe Ry B aZonomethyD - thivphen-2-
strain BALB/c are isolated and used to prepare a
ylmethgllrgieethyb#mi®e i xed spl enocytes. The spleens are
honogeni zed with cell strainer al con Cat #352350 and
5m syringe) in RPM nedia. Thd ture i s spun down,
and the pellets are suspended i3 of Red Bl ood Cel
Lysing Buffer ( Sigma Cat#7757) and left for 10
m nutes at roomte FI\s are spun down
agai n, and resuspendgd i 0% FBS and passed
t hrough cell strainer. oyal cell pers are
determ ned wi th henocyt er. Splénocytes are
adjusted to a cell density ®f 10 million per m of
RPM rmedi um suppl emrent ed W § 0% Foetal Bovi ne Serum
e pl ated out per well
e. 50ul g2 of RPM nedi um
containing 4x the final concentration of testconpound
(4) is added per well. For |C50 determ nation the
foll owi ng concentrations of conmpound are used. The
starting concentration is |QuMand 7 series of 1:3

L ut fol | pyed, and each .
sisenthag (ofspee 42V gl reifiieh EIPBAE lon mige pacss
benzopRénGiRIAMEER! (31D 2184360, oGt cAHbIME €017 211d16hol)

tinmul ated by addition of 50 u of a 4ug sol uti on "of
palladiamtdiaceR® @2 & ARP, mmol) aBil dsiiitis(diphawni phepbined fermmere (107 g,

in | us 109% FBS nedi a, Lncubated in a 37 C
1.94 m@@@REP\A% _EFEHIPBS SYPFNBOTy S ?teg\tla{)]ﬂ%h’é A oﬁgi’("frhtﬂ%sﬁﬁ?n 1s then
removedd HiBALeREkd pressure. The residual oil is chromatographed through silica gel
(dichloromethane-methanol, 100:0 to 90:10 as eluant) to produce [4-(N'-benzhydrylidene-

hydrazino)-5-(benzhydrylidene-hydrazonomethyl)-thiophen-2-ylmethyl]-dimethyl-amine
[6.98g, 100%, Intermediate (4)] as an orange foam. LC/MS: R = 3.38 minutes, 542.21 m/e
(M+H).

Intermediate (5)
Dimethyl-(1H-thieno[3,2-c]pyrazol-5-ylmethyl)-amine

\ /N

N
H

To [4-(N'-Benzhydrylidene-hydrazino)-5-(benzhydrylidene-hydrazonomethyl)-
thiophen-2-ylmethyl]-dimethyl-amine [Intermediate (4)] in ethanol (100 mL) was added 50 mL



culture nediumis taken and 50 uls used to assay |L-4
production by ELISA (IL-4 ELISA kit from R&D Syst ens,
wa@aop/026ias # MAO00 kit) according to the standardI/us2004/023814

condi tions described by the manufacturer. 1L-4 |evels

are plotted as a function of conpound concentrati on.

The concentration of conpotid resulting in 50%

inhibition of IL-4, termed | C50(TL-4), is determ ned

of Conﬁ%quﬂwdf@b@maﬁlgi The dark redamsvayrem gireadat 857C foxdhours. Water is

added Felf3ed) i ST ST AR s SRUE AR TY el Badt e hadifioh fffure s

then eﬁfactddktw@@mﬂu&ﬁ?l dcéatd, THE brgafidagy iPdricddvet MafMunbbilfate and
10% FBS nedia 3. Add 50ul of 4ug/m anti-CD3 anti body

concentrateHDWhe pisidye iporeBdogeghed @thyl acaidsert OM am@ranid@pmethanol, 90:10

as clugo i B e B B po L O N aE e L i Ty 5%
Intermghl'a&E(Sﬁra@a)b‘i’(b\ﬁn SolRR. &AMVSaRH IMJ AQRintsiel )185'0@%%:& apl TK

Protocol for ITK Inhibition Determ natio n | TK ki nase
|s produced with an N-term nal Maltose Binding Protein
~ 4 kDa) using a Bacul ovirus expression
lnwmn§¢§w4ﬁi The transfer of radioactive [g- P] phosphate

(-1odg 1P Rols KL R Bk sy oo b OO g, T

_~Streptavidi n-coated FlashPl ate Plus(tn) 384 well

ni sopl at es (PerkinEl ner Life Sciences) are designed
|/1 \pl ate radiometric assays. The interior ofeach
sNpermanently coated with a thin |ayer of

sc:| ntill | ant and a coval ent| y bound | ayer of
Streptavidin. ETKis incubated with [g - P]ATP,
bT(bflmmat(éH-tbzﬁm[B WBHPHEe by Hynetiod)-imbegHa) §.A4 mmol Intermediate

)] mg lﬁlgg n ¢ é&?h?@op%%%ldte?% mﬁﬁ Pt g%cp nea(231 g8A8 3we ol) and
potassium hydroxide (0.930 g, 16.5 mmol). The dark solution is stirred at room temperature for
5 hours. Sodium bisulfite (1.5 g) in solution in water is added. The resulting suspension is
extracted twice with ethyl acetate. The organic layer is dried over magnesium sulfate and
concentrated. The residue is chromatographed through silica gel (ethyl acetate-1.0M ammonia

in methanol, 90:10 as eluant) to produce (3-iodo-1H-thieno[3,2-c]pyrazol-5-ylmethyl)-
dimethyl-amine [0.87 g, 51%,Intermediate (6)] as a beige powder. LC/MS: R = 1.20 minutes,

307.98 m/e (M+H).

Intermediate (7)

5-Dimethylaminomethyl-3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl ester



Fl ashPl ate. The biotinylated anti-MP binds tightly to

the MBP-tagged | TK and cross-links it to Streptavidin
woemoshzipd at e surface. Unreacted P-ATP i s washedr/asmyg4/023814

and P-rhosphorylated I TK is neasured when the [g - P]

incorporated into | TK stinulates the scintillant on

the well to enmit light. Rd#foactivity is assessed in a

Packard TopCount scintillation counter. Reagents are

Aot doded 1 Bribicuo[S Petippazelsi-paneBud kdimetiilamire 1060/08,i2:50 mmol,

i nt. Test coO nds (2 er, \wel [.e .
torermeifge BT usapervigmt HREO00S B RS ar a5t gl Qg mL
2.75 nﬂnei)pte&mugﬁcaﬁ@csﬁﬁ bty ds QY661 R0 6himoB Wl @xdifRthyPaminopyridine

produce dose response curvesS (10 point curves from
(60 mg( 0.2 mehgl). 3hershbpension turkhg quigkly to e solution.el hg@pi‘vgntnié thenyemoved.

dupl.icate. B d, bi.ndi [ b
e s SRRl BHONHA R S SRR S BuRl o e >
Dimeth§RREERhERYILRDAOl filenbB3-c HORRONdc APk YR 4 LBt BLTH NS [960 mg,
i's assessed by inclusion of assay buffer instead of

94%, Intermpdiated(7) Tassat yetlowpolid dsC/MSs Ripl g0 minites, 4@8.0 smfg @4+H).
(2 M) followed by 10 m enzyne solution in assay
buffer. After 30 minutes pre-incubation, all other

i O mM volume. The final

M@ﬁg%% FOR I%II are as follows: 20 nM

enzyme, 0.25 nCi [g- P]ATP, assay buffer: 20 M HEPES
. é H7.5), 0.15 MNaCl, 3nM MW , 3nM M , 0.01%

Anti-CIpg stimnlajed e AssayfroprMusie gplenedyéss. and 0. 01%
g-globulin. The plate is incubated at roomtenperature
(RT) for 60 m nutes for the kinase reaction. The

Introdut@@ction is stopped with 20 mM of 50rM EDTAand t he

lotinylated anti-MBP is allowed to bind to the ITK
The tyrggine kinased Keig izvol viidrin ingracellylyr s gnaling eventhindaesddry sryeral

el RO LSRR, BN Ay RO Woccin

from T ¥BIS W6 bAgRH a@y?&?ﬂﬂ‘ﬁkﬂodum% tiSedft0 imca s ehe s Slulf pbteecy of
present invention in these tests are shown in Table I.

the ITKriabibéorsviitiSTROSNURestion e thid assaydbs davebef Ihpt s measyred Gom the

media of anti-CD3-stimulated murine splenocytes, and the ability of compounds of the present

invention to inhibit this response is determined.

Assav Conditions

Spleens from the mouse strain BALB/c are isolated and used to prepare a suspension of mixed
splenocytes. The spleens are homogenized with cell strainer (Falcon Cat#352350 and 5ml
syringe) in RPMI media. The mixture is spun down, and the pellets are suspended in 3ml of
Red Blood Cell Lysing Buffer ( Sigma Cat#7757) and left for 10 minutes at room temperature.
Cells are spun down again, and resuspended in RPMI with 10% FBS and passed through cell

strainer. Total cell numbers are determined with hemocytometer.

Splenocytes are adjusted to a cell density of 10 million per ml of RPMI medium supplemented
with 10% Foetal Bovine Serum (FBS) and 100uls of the suspension plated out per well of a 96

round bottom plate. 50uls of RPMI medium containing 4x the final concentration of test



NAVE wei ght MtH Retention (enzyne DL-4 rel ease Tine
inhibition)- inhibition - nMassay nM\ NH 240. 05
WQ@2m50%6115 82 167 264 2- (| H Thi eno[ 3, 2~c] pyr azoP€BUy10p4/023814

| H benzi mi dazole NH 270.06 271.05 1.9 157 164
6- Met hoxy-2-(l-Hthieno[3,2- c]pyrazol-3 -yl)-
- H benzi mi dazol e NH 320. 0#4321. 05 2.43 86 2900
3- (6- Met hoxy- | H- Benzoi m dazol - . .

compoundyis pddad pss el Hord60 deteppimation dpfolleyisg somsotrations ph. 1

compoé;écéa_grg ]121&6% ;&% %t%%ﬁ%ltc?ﬁ%e%ﬁr%tgc?{] %lultOli/lM M9 ries of 1:3 dilutions are
followed, ARt Ehth vSinpaid conydmmtiaflieR iseset up in triplicate wells. 50ul of 4x
concentration are added. Cell cultures are then stimulated by addition of 50 ul of a 4ug/ml
solution of anti-CD?3 antibody, ( BD Bioscience Cat# 553166) made up in RPMI plus 10% FBS
media, and incubated in a 37°C CO2 incubator for 3 days. At the end of the 3 day incubation,
culture medium is taken and 50 uls used to assay IL-4 production by ELISA (IL-4 ELISA kit
from R&D Systems, city. Cat# M4000 kit) according to the standard conditions described by

the manufacturer.

IL-4 levels are plotted as a function of compound concentration. The concentration of
compound resulting in 50% inhibition of IL-4, termed IC50(IL-4), is determined from the

resulting curve.

e Assay Procedure

1. Add 100ul of 1X10E7/ml mouse splenocytes in RPMI plus 10% FBS media to 96 well
round bottom plates.

Add 50ul of Itk compounds (4x final concentration) in RPMI plus 10% FBS media
Add 50ul of 4ug/ml anti-CD3 antibody in RPMI plus 10% FBS media

Incubate at 37¢ CO2 incubator for 3 days

Transfer 150ul culture media into fresh plate

50ul of the media is subject to Elisa analysis (R & D Cat# M4000 kit)

AN T

FlashPlate ITK Protocol for ITK Inhibition Determination

ITK kinase is produced with an N-terminal Maltose Binding Protein tag (MW= ~114
kDa) using a Baculovirus expression system. The transfer of radioactive [y-*P]
phosphate from [y 3P]ATP to ITK during the autophosphorylation of ITK is measured
by scintillation counting. Streptavidin-coated FlashPlate Plus™ 384 well microplates

(PerkinElmer Life Sciences) are designed for in-plate radiometric assays. The interior of



l-carboxylic acid tert-butyl ester H 380.52 381.18
2.18 16.6 153 5-(3-Piperidin- I-yl-propoxy)-2-

w@ badsoileno| 3, 2- c] pyrazol - 3-yl ) -1 H ndol e NH 39BCT/6S2004/023814
397.18 2.17 3.65 180 I -{3-[2-(I H Thi eno[ 3, 2-c] pyrazol -
3-yl)- I'Hindol -6-yl oxy] -propyl }- piperidin-4-ol NH
380.17 381.18 2.32 1.89 18436-(3-Pi peridin-

-yl - propoxy) - 2- , . -
epdt-welhispropanently jcpgted with-aghip) lpyer iqf peipiiltantpndgs govegently bound

0 i R e DS b ) S R
a?lﬁg?c%ﬁ(f%ﬁ ?liééﬁliﬁg ’%@ctﬁmﬂ%ylw)gand test compounds in a 384-well Streptavidin-

ThTeno[ 3, Z-c] pyrazol -
cBatyl FldshPlated dlhe igtinylaydd antisld§aP} binds tightly to the MBP-tagged ITK and

I peridin-3-yl)-neth
c?osrsJ-links it to %Lr%a/pt)avigﬁl onatﬂg Iplate surface. Unreacted *P-ATP is washed away

and **P-phosphorylated ITK is measured when the [y -*P] incorporated into ITK
stimulates the scintillant on the well to emit light. Radioactivity is assessed in a Packard
TopCount scintillation counter. Reagents are pipetted and dispensed using Beckman
Biomek robotic equipment. Test compounds (2 pl per well) are pre-diluted from 1mM
100% dimethyl sulfoxide solutions into water containing 30% dimethyl sulfoxide to
produce dose response curves (10 point curves from (final) 30 uM to ~1 nM); all tests
are performed in duplicate. Background binding is assessed by substituting the enzyme
inhibitor EDTA (25mM final concentration) for test compound and maximal binding is
assessed by inclusion of assay buffer instead of compound. Test compounds are added
to the wells first (2 pl) followed by 10 ul enzyme solution in assay buffer. After 30
minutes pre-incubation, all other reagents are added in a 10 pl volume. The final reagent
concentrations/well are as follows: 20 nM enzyme, 0.25 pCi [y-"P]ATP, assay buffer:
20 mM HEPES (pH 7.5), 0.15 M NaCl, 3mM MgCl,, 3mM MnCl,, 0.01% Triton X-
100, 1 mM DTT, 5% glycerol and 0.01% y-globulin. The plate is incubated at room
temperature (RT) for 60 minutes for the kinase reaction. The reaction is stopped with 20
pl of 50mM EDTA and the biotinylated anti-MBP is allowed to bind to the ITK and the
Streptavidin for a further 60 minutes at RT. The unbound reagents are washed away with

2 x 100 pl phosphate-buffered saline (PBS). Radioactivity is measured for 45 sec/well.
Results for compounds of the present invention in these tests are shown in Table L.

Table I



NH 409. 19 410.3 2.27 2.94 289

6-[ 3-(4-Et hyl - pi perazin-I-yl)-
w@e@poxafs 2- (I H-t hi eno[ 3, 2- c] pyrazol - 3-yl) - | PET/NRDE023814
NH 368. 17 369.19 2.35 5.22
Diethyl-{3-[2-(I Hthi eno[3 2- c]pyrazol -3-yl)-
| H i ndol - 6-yl oxy] - propyl} 48mi ne 392.17 393.14 2.48
12.3 Diallyl-{3-T2-(l1Hthieno[3 2- clpyrazol-3-y|)-
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1H-benzimidazole
\
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\ Y
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T \
0 N —
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2-(1-tert-Butoxycarbonyl-1H-
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1-carboxylic acid tert-butyl ester




propyl }-amne \ NH 370.14 371.25 2.13 3. 26
2-(Methyl -{3-[2-(l Hthieno[3, 2-
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c] pyrazol -3-yl) -1 H pyrrol o%5§’,'2- b] pyri di neHO. NH
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O H
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3-yl) -1 Hindol -5-yl oxy] - propyl } -
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PCT/US2004/023814
pyrrolidin-3-ol HO NH
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di met hyl - si | anyl oxy) -i ndol e- 1-carboxylic acid
tert-butyl ester626.29 627.28 3.73
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5-(Methoxy-[2-(1H-thieno[3,2- 270.05 271.02 2.03 224
c]pyrazol-3-yl)-1H-pyrrolo[3,2-
b]pyridine
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1-{3-[2-(1H-Thieno[3,2-c]pyrazol-
3-yl)-1H-indol-5-yloxy]-propyl }-
pyrrolidin-3-ol

382.14

383.2

2.48

45.7
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C H

an—opti
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CHCHC

bst it
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or CGH| 6. A
8R82of adelZ s hydrogen
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, CH CHIC ,HC -
, CH=CHCH (CH - )
HCH=CH |3
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2-(1-tert-Butoxycarbonyl-1H-

(o]

thieno[3,2-c]pyrazol-3-yl)-6-(tert-
butyl-dimethyl-silanyloxy)-indole-

1-carboxylic acid tert-butyl ester

569.24

570.2 4.22




2-(1-tert-Butoxycarbomyl-5-
dimethylaminomethyl-1H-
thieno[3,2-c]pyrazol-3-yl)-6-(tert-
butyl-dimethyl-silanyl oxy)-indole-
1-carboxylic acid tert-butyl ester

626.29

627.28

3.73

\
HO N N

2-(1-tert-Butoxycarbonyl-5-
dimethylaminomethyl-1H-
thieno[3,2-c]pyrazol-3-yl)-6-
hydroxy-indole-1-carboxylic acid
tert-butyl ester

512.2

513.2

247

1-{3-[2-(5-Dimethylaminoethyl-
1H-thieno[3,2-c]pyraz.ol-3-yl)-1h-
indol-6-yloxy]-propyl }-piperidin-4-

ol

453.2

454

1.87




AJKCH - CH NH - ,0 V-CHJ - rCHH) --NNHH -- C / 17
CH CHH NH- C- "' (CH) - : - and <-CCH- NH- C -

wQ@2005M26aesrpound o f claim5 , wherein i s hydrpgens2084/023814
A conpound o f claim6 , wherein i s selected fromthe

group consisting o f hydro , QCHOC- , HO-

CHH,-- , < 7)) CCH H OO -H HCNCCHH+ , CHCHO

- (CH)J CH-, CHCH// , carboxy, CHCH O- CH -CCHH
WeclamNH - G , VCH N+ C- - ,JN N- 9. A prodrug,

acid bioisostere, or pharnmaceutically acceptable salt

or solvate o f a conpound o f claim7 , o r a prodrug,
1. or acid bioi sost®eempolindaf fdralatl: or sol vate. 10. A

compound o f claim7 , which i s selected fromthe

group consisting of: 2-( | Hthieno[3

, 2-c] pyrazol -3-yl)- | H benzi m dazol e,

6- rrFt hoxy-2- (1 Ht hi eno[ 3, 2- c] pyr azol -%-yl )-1 Hbenzimd

azol e,

3- (6- met hoxy- II—Zl-benZ|1m dazol - 2- yIS benzo[ 4, 5] t hi eno

[3 2- c] pyr azolRe; R

X N
6- ( 3- pi peridin-1-y progoxy\s2- i eno[ 3, 2-c] pyr azol
-3-yl)-1 Hbenzim
R3 N N/NH

wherein:

XisN, or C—R7;

x1lis N, or CR1 :

Rl R2 R3,R4, RS and RO are independently selected from thé group consisting of
hydrogen, optionally substituted acyl, optionally substituted alkyl, optionally substituted
alkoxy, optionally substituted acylamino, optionally substituted alkenyl, optionally substituted
alkoxyalkyl, (Yl)(YZ)NC(=O)-, (Y1)(Y2)N-, optionally substituted alkoxycarbonyl, optionally
substituted alkylsulfinyl, optionally substituted alkylsulfonyl, optionally substituted
alkylsulfonylcarbamoyl, optionally substituted alkylthio, optionally substituted alkynyl,
optionally substituted aroyl, optionally substituted aryl, optionally substituted aroylamino,
optionally substituted arylalkyl, optionally substituted arylalkoxy, optionally substituted
arylalkyloxyalkyl, optionally substituted arylalkyloxycarbonyl, optionally substituted
aryloxyalkyl, optionally substituted arylalkylthio, optionally substituted aryloxy, optionally
substituted aryloxycarbomnyl, optionally substituted arylsulfinyl, optionally substituted
arylsulfonyl, optionally substituted arylsulfonylcarbamoyl, optionally substituted arylthio,
optionally substituted cycloalkenyl, optionally substituted cycloalkoxyalkyl, optionally
substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted
cycloalkyloxy, optionally substituted heteroaroyl, optionally substituted heteroaroylamino,
optionally substituted heteroarylalkyl, optionally substituted heteroarylalkoxy, optionally
substituted heteroarylalk-yloxyalkyl, optionally substituted heteroaryloxy, optionally substituted



5-(3-pi peridin-1-yl-propoxy)-2-(lHthieno[3, 2c] pyrazol
-3-yl)-indole, 1- { - [2-(IHthieno |
WQ 2008ppoarazol - 3-yl ) ~ | H i ndol - 6-yl oxy] - propyl P¢T/US2004/023814
- pi peridin-4-ol,
6- (3-pi peridin-1-yl-propoxy)-2-(lHthieno[3, 2-c] pyrazo
-3-yl)-IHindole, |-1S-P-AdHthi enoP*-cjpyrazol - S-y”-|
H i ndol - -yl oxyl - propyl j - pi peri di n-S-ol,
heterogriylofkgalkyl, (deonail}ewbﬁqudd]epmca@tﬂalle'l ;ﬂp)wnally subgitutedy| o

heterogsffsiffpitemkafoRf SRbSIR Y BRER ey siouyiliyl Rty
substltateﬁ]hﬁﬁéfﬁﬁlloa'ﬁkzsﬂbﬁy, lobti b s@bstituted heteroc cloalk lox alkyl, halo,
di met hyl -"{3-] I'H- T hi eng[ 3, 2- c] pyrazoPI YH—I ndol

hydroxy&tﬁh@i‘dﬁ]ne ﬂﬁ‘drﬂo dplioRSlly substituted hydroxyalkyl, carboxy, and cyano; or RJ
di et hyl - B@(Il—l-thleno[SZC]pyrazol 3-yl)-IHindol -

and R® -t()gethey ]wm’h the\tivp-dbibleehonded carbons to which they are attached, form an
di al ly {t 2- (I Hthieno[ 3, 2-c] pyrazol -3-yl)-1Hindol -
optlon@bwu@ﬁ Fie HRgne,

I isr%ﬁ{éé{r; hglyeng‘&)aagﬂg]ﬁg t?tﬁt%d aﬁqr\flz?n_l H i ndol - 6- yl ox

Vi Xy?r b?%eﬁyﬁgée%gtphrﬂp{g%gg?,ﬁ)gﬁg%l%ﬂyy su%gutut?éa%ik)yi,lo'ﬁ'ﬁioﬁﬁﬁf
Substﬂ‘etg%?pﬁ’lo&} SIS FABRAiE KR bd F90batiok At e Ricogen

to whith thdy hiR-4ttdohéd fenodBoptionh by substitutat hetgrohdyt grodp) or an yptignally

‘J propyl } - pi peridi n- 3- ol
substitpfed hgteparyciaqliey issday 3, 2- c] pyrazol -3-yl ) -1 Hi ndol - 5-yl o

xy] - propyl } - pi peri di n-3-yl) - nmet hanol ,
| -{3-[2- (|l Hthieno[ 3, 2-c] pyrazol -3-y| ) -1 Hindol - 5-yl ox
2. yA pﬁ)’cﬂlﬁyJ e}m@bfoﬁ@isteﬁé r Bh&rmaceutically acceptable salt or solvate of a
é—lg i peridin-I|-yl-propoxy)-I|H Benzai m dazol - 2-yl)
compoup %@ﬁg@[u ogiipmgrﬁg) [03 agd@]l(pwsgegg pgsaid salt or solvate.
2-{l Hthieno[ 3, 2-c] pyrazol - 3-yl ) -1 Hindol -5-carboxylic
aci d(2-thi ophen-2-yl -ethyl)-amde, 1-{

3. ‘g%?;ﬁ??%@gf E‘%Jr@lrl") %4 leﬁa’o th ?7“)2%5 lé? gre 1f1§1ependently selected

from thei grenp considing of hydrogen, optionally substituted acyl, optlonally substituted

alkoxy, gpt(qnéﬁ{'tsk}gé{;ﬂ?t)ééf al{c%@%{aéréﬁ%ﬁ%%wu’bsutu e%yaﬁkyl op:u%nglll})

substltgteg%y{ié:l:a[rlc)ar b g C(gqﬁb&)f\ﬁ(ﬁ? e}%l 1reeﬁ?1t nd Y2 are independently
hydrog;eﬁ,d(?n'é)iﬁﬁ? @ﬁbs%’u)‘tka afk f,bﬁfl@)nmtsﬁbﬁﬂht@@aﬂ?l | Gr%'p{léﬁb)ﬂlyc&mﬁtﬁuted

carboxylic acid tert-butyl ester
heteroaryl, or Y1 and Y2, together with the nitrogen to which they are attached form an

optionally substituted heteroaryl group, or an optionally substituted heterocycloalkyl group.

4, A compound of claim 3, wherein X and X1 are independently N, C-H, or C-halo; one of
R2 andR3 is hydrogen; and RO is hydrogen.

5. A compound of claim 3, wherein x1lis C-H; X is N, C-Br or C-H;

6. A compound of claim 5, wherein one of R2 and R3 is hydrogen and one of R2 and R3

0
. . Il Il
is selected from the group consisting of hydrogen, CH;—C— ,CH,CH;~C— , CH,—O— ,



2-(l-tert-butoxycarbonyl - 5-di net hyl ar ni nonmet hyl -1 Ht hi
eno[ 3, 2-c] pyrazol -3-yl)-6-(tert-butyl di methyl -
wa@Rdoangdiexy) - i ndol e-1 - carboxylic acid tert-butBCT/ES1004/023814
and 2-(1-tert-butoxycarbonyl -5-di nmet hyl am nonet hyl -
| Ht hieno[ 3, 2-c] pyrazol - 3- ylg 6- hydr oxyi ndol e-
1-carboxylic acid tert-butyl S8est er;
[ 2- (I Hthieno[ 3, 2-c] pyrazol - 3- yI)-I H i ndol - 5-yl ] - met ha
H, (CH,);—0~ » CH,CH;~N—(CH)7~0— » CH,=CH.CH;~N—(CH,);=0~ » HO-(CH);~\\~(CH,);-0~ »
plkagnyl -[ 2- (I I—I-thbﬁzr@g13 2-c] pyr azolCHz%H;de-l Hi ndoIGPE yl
]- met hanol

[2(IH—th| [ 3, 2-c] pyr -3-yl)-IHind -yl
]- d@ap‘gone » HO —(CH,);70— » ~(CH);—0— * N—(CHZ)ro— )
henyl -1 -] 2- ( |eno[320] azol - 3-yl) - | Hyimdol -

5 yl]-et hanol, HOCH/
(S)-I-phenyl [ -[2- (I Hthi eno[3 2-c] pyréazol 3-yl)-1Hin
dol - 7ry1-\l-et hanol ,
CH|CH-2- mrem—sa 2- Ve S y OrFET nﬁ@f%»w]-sfﬁpo
pan-| -
| -cycl ohexyl -1 -1 2- (I H- t hi eno[3 2- c] pyrazol - 3-yl) -1 H-| n
dol - 5-yl ] - an | -0 cycl, [2-(] no [Y
2-d yr azo 8 4%“%ndol ?%( ropar?£Is E{)%&h?
CHH=-GT ~c— , (c 3)ZCH— — » (CH,),CH— CHZCH(CH3)—C— , [>—I
)| -Wl d| n- ZOVI -1 -1 2- (QPH-thl enoPIS 2-c] pyrazoIOHS yl) -1 HH
-indol -5-yl]-propan-1|-ol,
2-[2-(I H-thieno c] pyrazol - 3-yl ) -1 Hindol -5-yl]-but
an- 2-ol ,

C 3 - CRO
Q‘E'II[IZEH(O: ie _py,ryra@_ﬁlw H-. CSI’W]
t hi c] py zobHS

H i ndol - 5-yl ] - propanl ol ,

3-(5-acetyl -1l -tert-butoxycarbonyl -1 H i ndol -2-yl) hen
o[ 3, 2-c] pyrazol e-1, 5-di carboxylic acid 1-tert-butyl y
er ECHaet ester,

3 (HLCH,
éeetyl gl - tniendrage- o) - 5-
bodyl i c ae o ngt hy , =V o =

3-(5- hydroxynet&;gl-ll—l-ln | -2-yl)-1Hthieno[ 3, 2-c] pyra

zol e- 5- car boxy{i ¢ acid
[4-(4-fluoi @enyl) @razin-I-yI]-[3-(5-hydroxyrreth
yl -1 Hi ndol - [)-1H th¥eno[ 3, 2-

c]pyrazol -5-yl ] -net hanone,
—N  CH,
<:>7(CHZ)2—N —CH,- » CI—Q'CH;U—CHZ-, halo,
T i N U
@'CH—CHZ—NH—C— » CL CH;N N—C—— » <\:/>—N N—C— -
o}

CH,CH




3- (5-hydroxynet hyl -1 Hindol -2-yl)-1Hthieno[3, 2-c]pyra
zol e-5-carboxylic acid (3-ethoxypropyl)- am de,

W@2¢05/0m1d% oxynet hyl - | Hi ndol - 2-yl ) - | Ht hi eno[ 3PCF/T}Y4/623814

zol e-5-carboxylic acid nethyl ester,
3- (5- hydroxynet hyl -1 Hi ndol - 2-yl ) - H-th| eno[ 3, 2-c] pyra
zol e-5-car boxyl ic acid (pyr]I5 in-2- yl met hyl) -am de,
5brom)2( thleno[320]p razol - 3y|)-IH-|ndo
H-t h| eno razol 3Hyl ) i ndol e/_6_\sar| oxxﬁd

@ e ter HyNH—C= >

I cycl opropyl H-th| enof[ 3, 2-c¢ pyrazol 3- yI)-IH-|nd
6 yl ] - net If?anol
baty {;}mﬁicdrl oxol - 5-yl net hyl - pi perazin-I-yl)-[2-(I H
eno[ 3,2-c]pyrazol -3-yl)-IHindol -6- yl]-nethanone,
[4 (2-cycl ohexyl -ethyl ) -pi perazin-1-yl]-[2-(1 Hthieno[
3,2-c]pyrazol -3-yl)-I Hindol -6-yl]- nethanone,

7. P oo el o WRVAERERY iy gen;

(2- hydr oxy- 2- phenyl -et hyl ) - am de, 2-(
| Ht hi eno[ 3, 2-c] pyrazol -3-yl)- | Hindol e-6-carboxylic

8.  agi éoipoueMaifehen-6, waskir &Ny kdlectadiro, the igroup consisting of hydrogen,

2- (IOH-t hi eno| 3 2-c] pyr azol - 3-yl) -1 Hindo car boxyl i
c agid (2-thi n- -yl -ethyl)-am de,

CHA-BYT i BT 887 PHy-o| LGN =P (GO @Ro NS CBr €] py
razol - 3-yl ) -1 doI 6-yl ] - met tmnone,
2- (I H Thieno[ 3, 2-c] p razol - 3- yI ) -1 H i ndol e- 6- car boxyl i

cid (2-pyridyf - et hy m de,
@HEWTH%Th@*’(‘TF—WE hi\enoN3, 8z CFB zoN"BHyp) - | H
rndol - 5-yl met hyl'T-am ne

5-[4- (4-chl oro-benzyl) - pi perazin- I-yIrm;o yl]-2-(1Hthi

eno[ 3, 2-c] pyraz -3 yI =| Hi ndoI 2-(4- noxy- phenyl
Fg LC 2; @ , 2- cﬁyr yl) ndatboryy!
3 [6 (3- pl per| d| n-1-yl - propoxy)-l H benzoi m dazol -2-yl]
-1 H benzo[ 4, 5] t i en 2-c] py |azo
CH,CH,0—CH;—CH;-CH;"NH—C— » CH;-NH—C— » C O—C_ and
(O Wl

9. A prodrug, acid bioisostere, or pharmaceutically acceptable salt or solvate of a

compound of claim 7, or a prodrug, or acid bioisostere of said salt or solvate.

10. A compound of claim 7, which is selected from the group consisting of:
2~(1H-thieno[3,2-c]pyrazol-3-yl)-1H-benzimidazole,
6-methoxy-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-benzimidazole,
3-(6-methoxy-1H-benzimidazol-2-yl)-1H-benzo[4,5]thieno[3,2-c]pyrazole,
6-(3-piperidin- 1-ylpropoxy)-2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-benzimidazole,
5-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2c]pyrazol-3-yl)-indole,
1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)- 1H-indol-6~yloxy]-propyl } -piperidin-4-ol,
6-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole,



| -{3-[2-(5-phenyl -1 Hthieno[ 3, 2-c] pyrazol -3-yl)-1Hind
ol - 6-yl oxy] - propyl } - pi peri di n-3-ol,

Wwo 24034326375 5- Phenyl - | H-t hi eno[ 3, 2- c] pyr azol - 3- yPQF/US20041023814
ol - 6-yl oxy] - propyl } - pi peri di n-4-ol,
2- (5- phenyl - I Ht hi eno[ 3, 2- CJGByrazoI 3-yl)-6-(3-piperid
in-1-yl-propoxy)-I Hindol €

h | -
13-t AT R oA PG - > o P FFr R S0

(1- {3-5{?!@&132&40[3@ HpS/MzSP9ty§AI}f S| %Z}QJ)X}’? p¥c%3J1 ﬁi)ﬁ%ﬁ&%l P §II§ methanol,
6-[3- Gnémhdempflﬁrazﬁﬁwlpyl))@fdpdxﬂ -1-( MH-thRER® Ry pEatdl - {Inil Bhialidle 2-
dlmetfagfo { %[?f gllbﬂp@qq[%,ng]pyr%olﬁrsdbéﬁyﬂpdwﬁ -Viopl-prepyl} janipg., hi

dlethﬁ r@[%t(%%f%gé}ﬁf)g&zfl @y@é g@ )11%(11 ﬁ_lﬁ’lg)@& pr%pygl —fm‘nne

diallyl- F{-B-t[h-l(HHquBn(iBsﬂ-ﬂpy@z@L3-’53l-)MEIlﬁﬂbV5}yiox9ﬂ-Pﬁfpyﬁl-ﬂnﬂie0|
é (4f|uoro hen pi perazin-| met h l%mlH-thl
1-{3-Bndjts! hze 9] HyrcnEz ByMI{l Apdpl- ]bl@?(}’]dli’rﬁpyli pyrrolidiafosly)

2- (m tlﬁl (B¢ (?Iél tﬂﬁﬁ‘xgw@ %]r? %a%gl[(é% yg ﬁ-ﬂl}lgcg)%z% &ilmér] ﬁ%ﬁ)ﬁﬁﬁno) ethanol,
1-{3- mnmthienzr['yiz cmm1 3l:5e):mlmd<3 -3-Pok P=ropa] piheidin-4-ol,

r opo % I Hin m]l ) ]
13- ratiet 45 s gl 4o LB pdarst oryprapstheiperidin-3-ol,
(1-{332—3?th1@&?[‘3€% ﬁgﬁ#{ﬂ ﬁ&@ﬁ?ﬁ}%‘lﬁgf ,ﬁoi&j‘ p%opy }I ﬁ%ené}g%hﬁs n%thanol

1-{3- K2]-QJSH’ &i@io{’ﬁE%ﬂﬂyrézldl BWlHﬂndol -5-yloxy]-propyl }-p rr011d1n 3 01
eridin-1-ylmethyl -l Hthieno[3,2-c razol
3-(5- (E Jpqqdﬁ)rhﬁml -PERPPKY)- i:létﬂfgﬁ@mdazol 2-yl)-1H-benzo[4, 5 themo[3 2- cﬁ/)yrazole
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2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-(tert-butyl-dimethyl-silanyloxy)-
indole-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(tert-butyl-dimethyl-silanyloxy)-
indole-1-carboxylic acid tert-butyl ester;

2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl- 1H-thieno[3,2-c]pyrazol-3-yl)-6-(tert-butyl-
dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester; and
2~(1-tert-butoxycarbonyl-5-dimethylaminomethyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-hydroxy-
indole-1-carboxylic acid tert-butyl ester;
[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanol,
phenyl-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-yl]-methanol,
phenyl-[2~(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanone,
1-phenyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-yl]-ethanol,
(S)-1-phenyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-ethanol,
1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-propan-1-one,
1-cyclohexyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-propan-1-ol,
1-cyclohexyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-yl]-propan-1-ol, enantiomer 1,



3-[2-(5-benzyl oxynet hyl -1 Ht hi eno[ 3, 2-c] pyrazol -3-yl) -
| H i ndol -6-yl]-pentan-3-o0l, and
wQ 200682d1enzyl oxynet hyl -1 H-t hi eno[ 3, 2- c] pyr azol PGF/yk3004/623814

-indol -6-yl]-di-pyridin-2-yl-nmethanol. 11. A conpound

of claim, which is sel ect?g fromthe group consisting
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3- (5-h¢dlrbﬂyrﬁetﬁy101H-mdol -2-y1)- 1H—th1eno[3 2 -c Ip{lr_azole -5- carboxghc acid (3- ethoxy—
(4-fluoro-piperidin-4-yl)- t hi eno[ 3, 2-c] pyrazol
PI’OPYD@HWG) | Hi ndol e,

3- (S-hgdr[)éq‘ﬁ%tﬁkllt LR %}ﬂ)ﬁ 3 ﬁ) ?ﬂi&ﬂleﬁ‘g[%l %pyra;ole-'g-—ca?boxyhc agild]lflel%}lil)t/l ester,
3-(5-hydrbRyrhdthiit 1H-gief-3,12)- CHRKieAdB] 2-SpyiaYolk H3-danistadyti6 adilik p@idin-2-
Ylmeﬂgg%gi’é%i di n*-yl A-d Ht hi enot S*-cJpyrazol -S-yD-| Hi ndo
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2-(1H-70éno}3 2lopyritdl3da)-1 -l dle BediixyBe 8¢id methyl ester,
( S P-norph%}:l n~- cl}Iﬂ} t hyl ~- A H-t hi enof S*-cl ypyrazol -S-yn-

dicycloprppyd & LH-thienefd 3 elnyrgzedt3-yl)-1H-indol-6- yl]-methanol

(4-bené’%[% %giélb}dilt;gl%%y% l‘plpe(rzflz%}/ 5 l! &I—]y th enoBi -C pyrazol g y]l) {I‘i indol-6-
yl]-methanone,
[4-(2-cyclohexyl-ethyl)-piperazin-1-yl]-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-y1]-
methanone,

2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-hydroxy-2-phenyl-ethyl)-
amide,

2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-cyclohex-1-enyl-ethyl)-
amide,

2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-thiophen-2-yl-ethyl)-amide,
(4-pyridin-2-yl-piperazin-1-yl)-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-methanone,
2-(1H-Thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-pyridin-3-yl-ethyl)-amide,
cyclohexylmethyl-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-ylmethyl]-amine,
5—[4—(4-chloro—benzyl)—piperazin—1—ylmethyl]-2-(1H—thieno[3,2—c]pyrazol—3-yl)—IH—indole,
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3-bronfy- 6~(3-?Ipeﬁdﬁ1ﬂp-il “pfbpoRy)-RCIHL tHér S, Qsi]p‘eyr@zm ARl H-igadle, or
sol va method for treating a Eatlent wth a

{3-[6- @atlp@icbwlcsdwr@m) -1 Hondeled- sl d #1-thienolb £ simaarel-d o} -grethanol,
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piperidi@araund of cI aiml. 14. A net hod for treating a
patient with a pathol ogical condition related t
2-{5- [@%ﬂp@@dﬂmnyldmmﬂaznhi-y el &-Binet 3 §1CHi@'raZO§€>é1é} -6f(3-piperidin-
- Qﬁ{,erd' to said patient a pharmaceutically
l-y prgp?@'t 78 8 unt of a conpound of claim10 or . 15. A

methyTES- [63(3}6 ﬁbe&tﬁlﬁllnyllﬁop&d}'ﬁ-ﬂﬂ-ﬁdﬂal 11 PEH-fabngs 2allpyrazol-5-ylmethyl } -

condition is asthma A pharnmaceuti cal product
pyridire@typringieng an active ingredi ent and a pharmaceutically

benzyl-{3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]-1H-thieno[3,2-c]pyrazol-5-ylmethyl } -

~ amine,
6-(3-piperidin-1-yl-propoxy)-2-[5-(4-trifluoromethyl-piperidin-1-ylmethyl)-1H-thieno[3,2-
c]pyrazol-3-yl]-1H-indole,
[2-(5-piperidin-1-ylmethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanol,
1-{3-[2-(5-benzyloxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxy]-propyl } -
piperidin-4-ol,

3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
3-[2-(5-benzyloxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol, and
[2-(5-benzyloxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-di-pyridin-2-yl-methanol.

11. A compound of claim 1, which is selected from the group consisting of:
1-{3-[6-(1-ethyl-1-hydroxy-propyl)-1H-indol-2-yl]-1H-thieno[3,2-c]pyrazol-5-ylmethyl } -
piperidin-4-ol,
3-[2-(5-dimethylaminomethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,



acceptable incipient, said active ingredient being a
conpound of claim1. 17. A pharnmaceutical product of

w@b@sne6i@s wherein said active ingredient is aPCDOIROSHER3814
of claim9.
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3-(2-{5-[4-(pyridin-4-yloxy)-piperidin-1-ylmethyl]-1H-thieno[3,2-c]pyrazol-3-yl } -1 H-indol-6-
yl)-pentan-3-ol,
3-[2-(5-piperazin-1-ylmethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
3-[2-(5-piperazin-1-yl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
3-{2-[5-(3-cyclopropyl-[1,2,4]oxadiazol-5-y1)-1H-thieno[3 ,2-c]pyrazol-3-yl]-1H-indol-6-y1 } -
pentan-3-ol,

3-[2-(5-pyridin-4-yl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
bis-(1-methyl-piperidin-4-yl)-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-methanol,
3-[2-(5-difluoromethyl- 1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-y1]-pentan-3-ol,
4-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-piperidin-4-ol,
6-(4-fluoro-piperidin-4-yl)-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole,
2-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-butan-2-ol,
1-[2~(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-ethanone,
3-[3-piperidin-4-yl-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
3-[3-pyridin-4-yl-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
3-[3-(4—methy1—piperazin—l-yl)—2-(1H—thieno[3,2-c]pyrazol-3-yl)-1H—indol-6-yl]-pentan-3—ol,
3—[3-morpholin-4—y1methyl—2-(1H—thieno[3,2-c]pyrazol-3-y1)-1H—indol-6-yl]-pentan-3-ol,
4-[2-(1H—thieno[3,2-c]pyrazol—3—yl)-1H—indol-6—yl]-tetrahydro—pyran—4-01,
3-{2-[5—(1-hydroxy—1-methyl-ethy1)-1H—thieno[3,2—c]pyrazol-3-yl]—1H—indol-6-yl}-pentan-3-ol,
3-[2-(5—methoxymethyl-1H—thieno[3,2—c]pyrazol-3-yl)—3—pyridin—4-yl—1H—indol-6—y1] -pentan-3-ol,
4-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-y1] -tetrahydro-pyran-4-ol,
3-[2-(5-methoxymethyl-1H—thieno[3,2-c]pyrazol—3-yl)-3~piperazin-1—yl—1H—ind01—6-yl]—pentan-
3-ol,
3-[2—(5-methoxymethy1—1H-thieno[3,2-c]pyrazol-3-yl)—3-morpholin—4-ylmethyl-1H—indol-6-y1]~
pentan-3-ol,

2-{3-[6-(1-ethyl-1-hydroxy-propyl)-1H-indol-2-yl]-1H-thieno[3,2-c]pyrazol-5-y1 } -tetrahydro-
furan-3-carbonitrile,
3-[2—(5—methoxymethyl-1H—thieno[3,2—c]pyrazol-3-y1)—3—methyl—1H—indol—6-yl]-pentan-3-ol,
and
3—[2—(5-methoxymethyl-1H~thieno[3,2-c]pyrazol-3-yl)—3—piperidin-4—yl-1H—indol-6-yl]-pentan-
3-ol.
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12. A prodrug, acid bioisostere, or pharmaceutically acceptable salt or solvate of a

compound of claim 10 or 11, or a prodrug, or acid bioisostere of said salt or solvate.

13. A method for treating a patient with a pathological condition related to overproduction
of Th2 cytokine comprising a step of administering to said patient a pharmaceutically effective

amount of a compound of claim 1.

14. A method for treating a patient with a pathological condition related to overproduction
of Th2 cytokine comprising a step of administering to said patient a pharmaceutically effective

amount of a compound of claim 10 or 11.
15. A method of claim 13, wheréin said pathological condition is asthma.

16. A pharmaceutical product comprising an active ingredient and a pharmaceutically

acceptable incipient, said active ingredient being a compound of claim 1.

17. A pharmaceutical product of claim 16, wherein said active ingredient is a compound of

claim 9.



