
WO 2005/026175 PCT/US2004/023814  TMENOPYRAZOLES
Field of the Inventi on  This invention is directed to
thienopyrazoles of Formula I, their preparation,
pharmaceutical compositions comprising these
compounds, and their pharmaceutical use in the
treatment of disease states capable of being modulated
by the inhibition of the protein kinases,  in
particular interleukin-2 inducible tyrosine kinase
(ITK). Background of the Invention Protein kinases are
a family of enzymes that participate in the signalling
events which control  the activation, growth and
differentiation of cells in response to extracellular
mediators and to changes  in the environment. In
general, these kinases fall into several groups; those
which preferentially  catalyse the phosphorylation of
hydroxy groups of serine and/or threonine residues and
those which  preferentially catalyse the
phosphorylation of hydroxy groups of tyrosine residues
[S.KHanks and  T.Hunter, FASEB. J., 1995, 9, pages
576-596]. Such phosphorylations may greatly modify the
function of the proteins; thus, protein kinases play
an important role in regulating a wide variety of cell
processes including, especially, metabolism, cell
proliferation, cell differentiation or cell survival.
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 Tee
family that is required for normal  Th2 function.
Asthma is a disease characterised by increased Th2
cytokdne production  including ILA. An inhibitor of
ITK should therefore have an impact on disease
progression in  asthma through inhibition of Th2
cytoidne production. 



WO 2005/026175 PCTI1JS2004/023814  -2 We have now
found a novel group of tbienopyrazoles, which have
valuable  pharmaceutical properties, in particular,
the ability to inhibit protein kinases, more
particularly,  the ability to inhibit the protein
kinase ITK. Summary of the Invention Thus, in one
aspect, the invention is directed to compounds of
Formula I,  RS  S Rz 1 X \~ Re  R3 N N NH 4 Formula I
wherein: XisN,orC-R7;  XI is N, or C-Rl; R1, R2, R3,
R4, R5 and R6 are independently hydrogen, optionally
substituted acyl,  optionally substituted alkyl,
optionally substituted alkoxy, optionally substituted
acylamino,  optionally substituted alkenyl, optionally
substituted alkoxyalkyl, (Yl)(Y2)NC(O)-,  (Yl)(Y2)N-,
optionally substituted alkoxycarbonyl, optionally
substituted alkylsulfinyl,  optionally substituted
alkylsulfonyl, optionally substituted
alkylsulfonylcarbamoyl, optionally  substituted
atkylthio, optionally substituted alkynyl, optionally
substituted amyl, optionally  substituted aryl,
optionally substituted aroylanvno, 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 



WO 2005/026175 PCT/US2004/023814  -3 cycloalkoxyalkyl,
optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl,  optionally substituted
cycloalkyloxy, optionally substituted heteroaroyl,
optionally substituted  heteroaroylamino, optionally
substituted heteroarylalkyl, optionally substituted
heteroarylalkoxy, optionally substituted
heteroarylalkyloxyalkyl, optionally substituted
heteroaryloxy, optionally substituted
heteroaryloxyalkyl, optionally substituted
heterocycloalkyl, optionally substituted
heteroarylsulfonylcarbamoyl, optionally substituted
heterocycloalkyiallryl, optionally substituted
heterocycloalkyloxy, optionally substituted
heterocycloalkyloxyalkyl, halo, hydroxy,
trifluoromethyl, nitro, optionally substituted
hYdroxY 1> carboxy, or cyano; ~S' > R5 and R6,
together with the two double-bonded carbons to which
they are attached,  may also form an optionally
substituted benzene ring, R7 is hydrogen, halo or
optionally substituted alkyl; and Yl and Y2 are
independently hydrogen, optionally substituted alkyl,
optionally  substituted ar yl, optionally substituted
heteroaryl, or YI and Y2, together with the nitrogen
to  which they are attached form an optionally
substituted heteroaryl group, or an optionally
substituted heterocycloalkyl group; or a prodrug, acid
bioisostere, pharmaceutically acceptable salt or
solvate of such  compound; or a prodrug, 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 XI is N are also
preferred Compounds of Formula I wherein XI is C-RI,
particularly C-H, are also preferred  Compounds of
Formula I wherein one of R2 and R3 is hydrogen, and
the other is  



hydrogen, optionally substituted acyl, optionally
substituted alkoxy, optionally substituted
alkoxycarbonyl, optionally substituted alkyl, halo or
(Y')(Y2)NC(=0)- are also preferred. WO 2005/026175
PCT/US2004/023814  -4 Compounds of Formula I wherein
R4 is hydrogen are also preferred.  Compounds of
Formula I wherein R5 is hydrogen, optionally
substituted  alkoxycarbonyl, optionally substituted
alkyl, optionally substituted aryl, carboxy, or
(Yl)(Y2)NC(0)- are also preferred. Compounds of
Formula I wherein R6 is hydrogen are also preferred.
Compounds of Formula I wherein R5 and R6, together
with the two double-bonded  carbons to which they are
attached, form an optionally substituted benzene ring,
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 (Is)  R S  :;R5R6 rl-NH 4 Formula
(Is) wherein X, RI, R2, R3, R4, R5 and R6 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 (Is) in which X
represents: WO 2005/026175 PCT/U82004/023814  -5 (i)
N;  (ii) C-Br,  



(iii) C-H;  are preferred. Compounds of Formula I(a)
wherein RI represents hydrogen are preferred
Compounds of Formula I(a) wherein one of R2 and R3
represents H and the other  represents: (i) hydrogen
(ii) optionally substituted aryl [e.g. crr,-p- and
cH3cq c- l; (iii) optionally substituted alkoxy [e.g.
cH3-o , H,c-x-(cc o- > cx3CH2-x-(CH,- o- NCH,
CH3CHCHi N-(CH3 3-O- = HO (CH,)z N-(CH,)j O C%CH~Cx
ca3 (CH)3 0- (CH)3-0- N-(CH3)3 O- _  HOY HOCH3/}---~
c[5ct4 N a (~ and N-( o- l; HO  (iv) optionally
substituted alkoxycarbonyl [e.g. cH3o-g- l; or 3  CIT
(v) optionally substituted alkyl [e.g. Ho-cts3-=,c- -=
CH3CH~ I c-, CH3c Y- _  OH OH OH  CH3CH, (CH3),iH
CH3CH3CH(CH3) CH,CH3 (CH3)3CH-~I (CH,hCH-F
CH,CH,cH(CH,i-Ic- ri-- OH off OH OH 011, WO
20051026175 PCTIUS2004/023814  _6_ 0 OH > ~- OH IOH
o-OH  OH off N OH OH 



F  Ic% r \ O (CH'li H CH2-' ~CHz H-CH,-, / NCH,-, Ho-(
> o-"4h-~/ Cx,- and  a \ r CH, 1\ NCx, ]; (vi) halo
[e.g. bromo]; or x O  (vii) (Yl)(Y2)NC(0)- [e.g. r \
CHCH, NH-C-  g \ / ` ~~'-O- >  R {I}I 0 '-C- NH-C- a
(~h and are Preferred ~J Compounds of Formula I(a)
wherein R4 is hydrogen are preferred  Compounds of
Formula I(a) wherein R5 represents: (i) hydrogen; (ii)
optionally substituted alkoxycarbonyl [e.g. cx3o- c-
]; WO 2005/026175 PCTIUS2004/023814  (ii) optionally
substituted alkyl [e.g. Ho-cH,., / \ > HC-x-CH,-, io-(
H-CHx-' \ NH-Cnz e \ / N-~' ' _ '  HD F3C -  and CH30
(iii) optionally substituted aryl [e.g. \ \ ];  (iv)
carboxy; or (iv) (I l)(I2)NC(=C)) [e.g. c Hc[1,o cH-
cx Nx L , Ct1, rua C  ~\ o _ CN-( JJ-C_ and F \ Q \~ C
are preferred. Compounds of Formula I(a) wherein R6 is
hydrogen are preferred 



Another particular group of compounds of the invention
are compounds of formula (Ib)  RS  S Rz qN % ~\ Rb  R3
NON  H R4 (1b)  wherein R2, R3, R4, R5 and R6 are as
hereinbefore defined.  Nomenclature: WO 2005/026175
PCT/US2004/023614  The compounds of Formula I and the
intermediates and starting materials used in their
preparation are named in accordance with IUPAC rules
of nomenclature in which the  characteristic groups
have decreasing priority for citation as the principle
group as follows:  acids, esters, amides, etc.
Alternatively, the compounds are named by AutoNom 4.0
(Beilstein  Information Systems, Inc.). For example, a
compound of Formula I in which Xl is C-Ii, X is  C-H
R2 is hydrogen, R3 is
3-(4-hydro)cy-piperidin-1-yl)-propyloxy (HO-o-(CxA o
H,C  R4 is hydrogen, R5 is dimethylaminomethyl
p-ter,-) and R6 is hydrogen; that is, a  I%C  compound
having the following structure: H0 N\ / NINfi is named
1-{3-[2-(5-dimethylaminoethyl-lH-thieno[3,2-c]pyrazol-
3-yl)-lh-indol-6-yloxy]- _propyl}-piperidin4-ol.
Particular embodiments of the present invention
include the following compounds of  Formula I 



2-(1H-thieno[3,2-c]pyrazol-3-yl)-IH-benzimidazole,
Example 1;  6-methoxy-2-(IH-th
eno[3,2-c]pyrazol-3-yl)-1H-benzimidazole, Example 2;
3-(6-methoxy-lH-benzimidazol-2-yl)-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-ylox
y]-propyl}-piperidin-4-ol, Example 6;
6-(3-piperidin-l-yl-propoxy)-2-(1H-thieno[3,2-c]pyrazo
l-3-yl)-IH-indole, Example 7;  1-{3-[2{1H-th
ieno[3,2-c]pyrazol-3-yl)-IH-indol-6-yloxy]-propyl}-pip
eridin-3-ol, Example 8;
(1-{3-[2-(lH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-ylo
xy] propyl}-piperidin-3-yl)-methanol,  Example 9; WO
2005/026175 PCTIUS2004/023814  -9
6-[3-(4-ethyl-piperazin-l-yl}propoxy]-2-(1H-thieno[3,2
-c]pyrdzol-3-yl)-1H-indole, Example  10;
dimethyl-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl}1H-indol-
6-yloxy]-propyl)-amine, , Example F  11;
diethyl-{3-[2-(1H-thieno[3,2-c]pymzol-3-yl)-1H-indo1-6
-yloxy]-propyl}-amine, Example 12;
diallyl-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-
6-yloxy]-propyl} -amine, Example 13;
1-{3-[2-(1H-thieno[3,2-c]pymzol-3-yl)-1H-indol-6-yloxy
]-propyl}-pyrrolidin-3-ol, Example  14;
2-(methyl-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indo
l-6-yloxy)-propyl}-amino)-ethanol,  Example 15;
1-{3-[2-(1H-thieno[3,2-c]pyrazo1-3-yl)-1H-indol-5-ylox
y]-propyl} pipexidtn-4-ol, Example 16;
1-{3-[2-(lH-tbieno[3,2-c]pyrazol-3-yl)-1H-indol-5-ylox
y]-propyl}-piperidin-3-ol, Example 17;
(1-{3-[2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-ylo
xy]-propyl}-pipeadin-3-yl)-methanol,  Example 18;
1-{3-[2-(lH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-ylox
y]-propyl}-pynolidin-3-ol, Example  19; 



3-(5-(3-piperdin-1-yl
propoxy)-iH-Benzoimidazol-2-y1)-1H-benzo[4,5]theino[3,
2-c]pyrazole,  Example 20;
2-{IH-thieno[3,2-c]pyrazol-3-yl)-IH-indol-5-carboxylic
acid(2-thiophen-2-yl-ethyl)amide,  Example 21;
l-{3-[2-(5-dimethylaminoethyl-lH-thieno[3,2-c]pyrazol-
3-yl)-lh-indol-6-yloxy]-propyl}- piperidin-4-ol,
Example 22;
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl}
5-(tert-butyl-dirnethyl-silanyloxy)-
indole-l-carboxylic acid tert-butyl ester,
2-(1-tert-butoxycarbonyl-l
H-thieno[3,2-c]pyrazol-3-y1)-6-(tert-butyl-dimethyl-si
lanyloxy)- indole-l-carboxylic acid tert-butyl ester,
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-lH-thie
no[3,2-c]pyrazol-3-yl)-6-(tert-butyl- F
dimethyl-silanyloxy)-indole-l-carboxylic acid
tert-butyl ester;
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-lH-thie
no[3,2-c]pyrazol-3-yl)-6-hydroxy- indole-1-carboxylic
acid tert-butyl ester,
[2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-metha
nol, Example 23;
phenyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl
]-methanol, Example 24; WO 2005/026175
PCT1US2004/023814  -10
phenyl-[2-(1H-thieno[3,2c]pyrazol-3-yl)-1H-indol-5-yl]
-methanone, Example 25;
1-phenyl-l-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-lH
indol-5-yl]-ethanol, Example 26;
(S)-1-phenyl-l-[2-(1H-thieno[3,2-c]pyrazo1-3-y1H-indol
-5-y1]-ethanol, Example 27;
1-[2-(1H-thieno[3,2-c]pyrazol-3
yI}1H-indol-5-yl]-propan-lone, Example 28;
l-cyclohexyl-l-[2-(1H-thieno[3,2-c]pyrazol-3-yl}1H-ind
ol-5-yl]-propaa-l-ol, Example 29;
1-cyclohexyl-l-[2-(1H-thieno(3,2-c]pyrazol-3-yl}1H-ind
ol-5-yl]-propaa-l-ol, enantiomer 1,  Example 30;
1-pyridin-2-yl-1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-
indol-5-yl]-propan-l-ol, Example 31;
2-[2-(1H-thieno[3,2c]pyrazol-3-yl)-IH-indol-5-yl]-buta
n-2-o1, Example 32;
(R)-2-[2-(1H-tbieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]
-butan-2-ol, Example 33A;  



(S)-2-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]
-butan-2-ol, Example 33B;
1-(2-pyrmfidin-l-ylmethyl-phenyl)-l-[2-(1H-tbieno[3,2-
c]pyrazol-3-yl)- 1H-indol-5-yl]-propan- l-ol, Example
34;
3-(5-acetyl-l-tert-butoxycarbonyl-lH-indol-2-yl)-thien
o[3,2-c]pyrazole-1,5-dicarboxylic acid  1-tert-butyl
ester 5-methyl ester, Example 35;
3-(5-acetyl-lH-indol-2-yl)-IH-thieno[3,2-c]pyrazole-5-
carboxylic acid methyl ester, Example  36;
3-(5-hydroxymethyl-lH-indol-2-yl)-1H-thieno[3,2-c]pyra
zole-5-carboxylic acid, Example 37;
[4-(4-fluoro-phenyl)-piperazin-l-yl]-[3-(5-hydroxymeth
yl-lH-indol-2-yl)-1H-thieno[3,2-
c)pyrazol-5-yl]-methanone, Example 38;
3-(5-hydroxymethyl-lH-indol-2-yl)-lH-thieno[3,2-c]pyra
zole-5-carboxylic acid (3-ethoxy- propyl)-amide,
Example 39;
3-(5-hydrox)methyl-IH-indol-2-yl)-1H-thieno[3,2-c]pyra
zole-5-carboxylic acid methyl ester,  Example 40;
3-(5-hydroxymethyl-lH-indol-2-yl)-IH-thieno[3,2c]pyraz
ole-5-carboxylic acid (pyridin-2- ylmethyl)-amide,
Example 41;
5-bromo-2-(1H-thieno[3,2-c]pyrazol-3-yl}IH-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[3,2c]pyrazol-3-yl)-1H-indo
l-6-yl]-methanol, Example 44;
(4-benzo[1,3]dioxol-5-ylmethyl-piperazin-l-yl)-[2-(lH-
thieno[3,2c]pyrazol-3-yl)-1H-indol-6- yl]-methanone,
Example 45; WO 2005/026175 PCTIUS2004/023814 -11 I
[4{2-cycIohexyl-ethyl)-piperazin-l-yl]-[2{1H-thieno[3,
2c]pyrazol-3-yl}1H-indol-6-yl]- methanone, Example 46;
2{1H-flrieno[3,2-c]pytawl-3-yl}1H-indole-6-carboxylic
acid (2-hydro)cy-2-phenyl-ethyl}  amide, Example 47;
2-(1H-thieno[3,2-c]pyrawl-3-yl)-1H-indole-6-carboxylic
acid (2-cyclohex-l-enyl-ethyl)- 



amide, Example 48;
2-(IH-thieno[3,2-c]pyra7,Dl-3-yl)-IH-indole-6-carboxyl
ic acid (2-thiophen-2-yl-ethyl)-amide,  Example 49;
(4-pyridin-2-yl-pipernzin-l-yl)-[2{1H-thieno[3,2-c]pyr
awl-3-yl)-lH-indol-6-yl]-methanone,  Example 50;
2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxyli
c acid (2-pyridin-3-yl-ethyl)-amide,  Example 51;
cyclohexylmethyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-lH-
indol-5-ylmethyl]-amine, Example 52;
5-[4-(4-Chloro-benzyl)-piperezin-l-ylmethyl]-2-(lH-thi
eno[3,2-c]pyrazol-3-yl)-1H-indole,  Example 53;
[2-(4-phenoxy-phenyl)-ethyl]-[2-(1H-tbieno[3,2-c]pymwl
-3-yl)-1 H-indol-5-yhnethyl]-amine,  Example 54;
3-[6-(3-piperidin-1-yl-propo)cy}1H-benzoimidawl-2-yl]-
1H-benzo[4,5]thieno[3,2-c]pyrazole,  Example 55;
1-{3-[2{5-phenyl-lH-thieno[3,2-c]pyrazol-3-yl)-lH-indo
l-6-yloxy]-propyl}-piperidin-3-ol,  Example 56;
1-{3-[2-(5-Phenyl-lH-thieno[3,2-c]pyrawl-3-yl)-1H-indo
l-6-yloxy)-propyl}-piperidin-4-ol,  Example 57;
2-(5-phenyl-lH-thieno[3,2-c]pyrawl-3-yl)-6-(3-piperidi
n-1-yl-propoxy)-1H-indole, Example  58;
1-(3-{2-[5-(3-methoxy-phenyl)-
IH-thieno[3,2c]pyrazol-3-yl]-1H-indol-6-yloxy}-propyi}
piperidin-4-ol, Example 59;
5-methoxy-2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-pyrrolo[
3,2-b]pyridine, Example 60;
3-bromo-6-(3-piperidin-1-yl-propo)cy)-2-(1H-thieno[3,2
-c]pyrazol-3-yl}1H-indole, Example  61; {3-[6-(3
piperidin-l-yl-propoxy)-1H-indol-2-yl]-IH-thieno[3,2-c
]pyrazol-5-yl}-metbanol,  Example 62; WO 20051026175
PCTIUS2004/023814  



-12
1-{3-[6-(3-piperidin-l-yl-propo)cy}1H-indol-2-yl]-1H-t
hieno[3,2-c]pyrazol-5-yhnetbyl}- piperidin-4-ol,
Example 63;
2-{5-[4-(4-fluoro-phenyl)-piperazin-l-ylmethyl]-IH-thi
eno[3,2-c]pyrazol-3-yl}-6-(3 -piperidin-
1-yi-propoxy)-1H-indole, Example 64;
methyl-{3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]
-1H-thieno[3,2-c]pyrazol-5-ylmethyl}-
pyridin-2-yl-amine, Example 65; benzyl-{3-[6-(3
piperidin-1-yl-propoxy)-1H-indol-2-yl]-IH-thieno[3,2-c
]pyrazol-5-ylmethyl}- amine, Example 66;
6-(3-piperidin-l-yl-propoxy)-2-[5-(4-trifluoromethyl-p
iperidin-l-ylmethyl)-1H-thieno[3,2-
c]pyrazol-3-yl]-1H-indole, Example 67;
[2-(5-piperidin-1-ylmethyl-lH-thieno[3,2-c]pyrazol-3-y
l)-IH-indol-5-yl]-methanol, Example  68;
1-{3-[2-(5-benzyloxymethyl-lH-thieno[3,2-c]pyrazol-3-y
l}1H-indol-6-yloxy]-propyl}- piperidin-4-ol, Example
69;
3-[2-(1H-thieno[3,2c]pyrazol-3-yl)-1H-indol-6-yl]-pent
an-3-ol, Example 70;  3-[2-(5-benzyloxymethyl-lH-tb
ieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
Example  71;
[2-(5-benzyloxymethyl-IH-thieno[3,2-c]pyrazol-3-yl)-1H
-indol-6-yl]-di-pyridin-2-yl-methanol,  Example 72;
1-{3-[6-(1-ethyl-l-hydroxy-propyl}1H-indol-2-yl]-IH-th
ieno[3,2-c]pyrazol-5-ylmethyl}- piperidin-4-ol,
Example 73;
3-[2-(5-dimethylaminomethyl-lH-thieno[3,2-c]pyrazol-3-
yl)-IH-indol-6-yl]-pentan-3-ol,  Example 74;
3-(2-{5-[4-(py
idin-4-yloxy)-piperidin-1-ylmethyl]-1H-thieno[3,2-c]py
razol-3-yl}-1H-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-I-yl-lH-thieno[3,2-c]pyrazol-3
yl)-IH-indol-6-yl]-pentan-3-ol, Example 77;
3-{2-[5-(3-cyelopropyl-[1,2,4]oxadiazol-5-yl)-1H-thien
o[3,2-e]pyrazol-3-yl]-1H-indol-6-yl}- pentan-3-ol,
Example 78;
3-[2-(5-pyridin-4-yl-lH-tlueno[3,2-c]pyrazol-3-yl)-1H-
indol-6-yl]-pentan-3-ol, Example 79; WO 2005/026175
PC11US2004/023814  -13
bis-(1-methyl-piperidin--yl)-[2-(1H-thieno[3,2-c]pyraz
ol-3-yl)-1H-indol-6-yl]-methanol,  Example 80;
3-[2-(5-difluoromethyl-lH-thieno[3,2-cjpyrazol-3-yl}1H
-indol-6-yl]-pentan-3-ol, Example 81;
4-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]
piperidin-4-ol, Example 82;
6-(4-fluoro-piperidin-0-yl)-2-(1H-thieno[3,2-c]pyrazol
-3-yl)-1H-indole, Example 83;
2-[2-(1H-Uueno[3,2-cjpyrazol-3-yl}1H-indol-6-yl]-butan
-2-ol, Example 84;
1-[2{1H-thieno[3,2-c]pyrazol-3-yl}1H-indol-6-yl]-ethan
one, Example 85;
3-[3-piperidin-4-yl-2-(IH-thieno[3,2-c]pyrazol-3-yl}1H
-indol-6-yl]-pentan-3-ol, Example 86;
3-[3-pyridin-4-yl-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-
indol-6-ylJ-pentan-3-ol, Example 87;
3-[3-(4-methyl-piperazin-1-yl)-2-(1H-tbieno[3,2-c]pyra
zol-3-yl)-lH-indol-6-yl]-pe:ntan-3-o1,  Example 88;
3-[3-morpholin-4-ylmethyl-2-(IH-tbieno[3,2-c]pyrazol-3
-yl)-1H-indol-6-yl]-pentan-3-ol,  Example 89;
4-[2-(1H-tbieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-tet
rahydro-pyran-4-ol, Example 90;
3-{2-[5-(1-hydroxy-l-methyl-ethyl)-1H-thieno[3,2-c]pyr
azol-3-yl]-1H-indol-6-yl} -pentan-3-ol,  Example 91;
3-[2-(5-methoxymethyl-lH-thieno[3,2-c]pyrazol-3-yl}3-p
yridin-4-yl-lH-indol-6-yl]-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-lH-thieno[3,2-c]pyrazol-3-yl)-3-
piperazin-l-yl-lH-indol-6-ylJ-pentan- 3-01, Example
94; 



3-[2-(5-methoxymethyl-IH-t
ieno[3,2-c]pyrazol-3-yl)-3-morpholin-4-ylmethyl-IH-ind
ol-6-yl]- pentan-3-ol, Example 95;
2-{3-[6-(1-ethyl-l-hydro)cy-propyl}1H-indol-2-yl]-IH-t
hieno[3,2-c]pyrazol-5-yl)-tetrahydro-
furan-3-carbonitrile, Example 96;
3-[2-(5-methoxymethyl-I
H-thieno[3,2-e]pyrazol-3-yl)-3-methyl-lH-indol-6-yl]-p
entan-3-ol,  Example 97; and 3-[2-(5-methoxymethyl-l
H-thieno[3,2-c]pyrazol-3-yl)-3-piperidin-4-yl-l
H-indol-6-ylJ-pentan- 3-ol, Example 98; WO 2005/026175
PCT/US2004/023814  -14 and prodrugs, acid
bioisosteres, pharmaceutically acceptable salts or
solvates of such  compounds or prodrugs, and acid
bioisosteres of such salts or solvates. The properties
of these  particular compounds are summarized in Table
1 below. Brief Description of the Drawings Figure 1 is
chemical synthetic scheme depicting the process of
making a compound of  the present invention. Detailed
Description of the Preferred Embodiments In the
present specification, the term "compounds of the
invention", and equivalent  expressions, are meant to
embrace compounds of Formulas I as hereinbefore
described, which  expression includes the prodrugs,
the pharmaceutically acceptable salts, and the
solvates, e.g.  hydrates, where the context so
permits. Similarly, reference to intermediates,
whether or not  they themselves are claimed, is meant
to embrace their salts, and solvates, where the
context so  permits. For the sake of clarity,
particular instances when the context so permits are
sometimes indicated in the text, but these instances
are purely illustrative and it is not intended  to
exclude other instances when the context so permits.
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, F  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 WO 2005/026175 PCTIUS2004/023814  -15
Development Of Lead Compounds In Drug Design' ;
Graham, Theochem, 1995, 343, pages  105-109
"Theoretical Studies Applied To Drug Design:ab initio
Electronic Distributions In  Bioisosteres"). Examples
of suitable acid bioisosteres include: -C(0)-NHOH,
-C(=O)-CH2OH, -C(am)-CH2SH, -C(am)-NH-CN, sulfo,
phosphono, alylsulfonylcarbamoyl,  tetrazolyl,
arylsulfonylcarbamoyl, heteroarylsulfonylcarbamoyl,
N-methoxycarbamoyl,
3-hydroxy-3-cyclobutene-l,2-dione,
3,5-dioxo-1,2,4-oxadiazolidinyl or heterocyclic
phenols such as 3-hydroxyisoxazolyl and
3-hydoxy-l-methylpyrazolyL "Acyl" means an H-CO- or
alkyl-CO- group in which the alkyl group is as
described  0 0 herein. Exemplary acyl groups include
c11-c- and cfi c[ c- "Optionally substituted acyl"
means an acyl group which may be substituted on the
alkyl portion by one or more alkyl group  0
substituents. 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
propyl  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 WO 2005/026175
PCT/US2004/023814  -16 heptoxy. "Optionally
substituted alkoxy" means an alkoxy group which maybe
substituted on  the alkyl portion by one or more alkyl
group substituents. Exemplary substituted alkoxy
groups  include H c-y-(CH,)-o- , cii,cF r-N-(ce,l,-o-
cx, x-(cH,-o CH, ca,cEi, CH,.CH=CH,  HO{CH2}2
N-(CE1i), -o- , ( _(CEEi),-0- ,HOB JI-( CM- o-
~>(C}Wr4.  ) 9_(cr Ho  o - , ca, and N-( )r-o- NoaH2
"Alkoxyalkyl" means an alkyl-0-alkyl- group in which
the alkyl group is as described  herein. Exemplary
alkoxymethyl groups include methoxymethyl and
ethoxymethyl.  "Optionally substituted alkoxyalkyl"
means an alkoxyalkyl which may be substituted on the
alkyl portions by one or more alkyl group
substituents. "Alkoxycarbonyl" means an alkyl-O-CO-
group in which the alkyl group is as  



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 C 1-6alkyl  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 "alkyl group substituent" includes, for example,
acyl,  acylamino, alkoxy, alkoxycarbonyl,
alkylenedioxy, alkylsulfinyl, alkylsulfonyl,
alkylthio,  optionally substituted amyl, 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 WO 2005/026175
PCT/1JS2004/023814  17 substituted arylsulfonyl,
optionally substituted arylthio, carboxy, cyano,
cycloalkenyl, halo,  optionally substituted
heteroaroyl, optionally substituted heteroaryl,
optionally substituted  heteroarylalkyl, optionally
substituted heteroarylalkyloxy, optionally substituted
heteroaroylamino, optionally substituted
heteroaryloxy, optionally substituted
heterocycloalkyl,  hydroxy, nitro, oxo,
trifluoromethyl, Y7Y8N-, Y7Y8NCO-, Y7Y8NS02-, where y7
and Y8  are independently hydrogen, alkyl, aryl,
arylalkyl, heteroaryl or heteroarylalkyl. Exemplary cH
substituted alkyl groups include Ho-caas-,x,c-H,
CH,ctiz , cx,car ~, (CH,),CH-C,  fOH OH OH OH
(CHACH-C- , CH,CH,CH(Cfa~-C- , D-(F- 0-071H-- , 0 1 1
IOH OR OH ..J1 OH OH  Qf 



OH OH OR Qt' O  .~N r \ rr- , r r CH, o-cE -, H C-x
cx,, cH cH o (ate xN-CH -,  OH =N OH r o ca H-c c-'
CH,-> -CHy H N-CEi,-, F C CH,,-, 3 O-( h O C%-, a
}Qq-c. and r "Alkylene" means a straight or branched
bivalent hydrocarbon chain having from 1 to  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. F WO
2005/026175 PCT/US2004/023814  -18 "Alkylsulfinyl"
means an alkyl-SO- group in which the alkyl group is
as previously  described. Preferred groups are those
in which the alkyl group is C1.6alkyL "Optionally
substituted alkylsulfinyl" means an alkylsulfinyl
which may be substituted on the alkyl portion  with
one or more alkyl group substituents. "Alkylsulfonyl"
means an alkyl-SO2- group in which the alkyl group is
as previously  described. Preferred groups are those
in which the alkyl group is C1-6alkyL "Optionally
substituted alkylsulfonyl" means an alkylsulfonyl
which may be substituted on the alkyl  portion with
one or more alkyl group substituents.
AMYlsulfonYlcarbamoYl" means an a&71-S02-NH-C(=O)-
group in which the alkyl  group is as previously
described. Preferred allrylsulfonylcarbamoyl groups
are those in which  the alkyl group is C1 alkyl.
"Optionally substituted alkylsulfonylcazbamoyl" 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 alkyltbio groups include
methylthio, ethylthio, isopropylthio and  heptyltbio.
"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" WO
2005/026175 PCT/t7S2004/023814  -19 means an amyl
group, the aryl portion of which may be substituted by
one or more aryl group  substituents as defined
herein. "Aroylamino" is an amyl-NH- group wherein amyl
is as previously defined.  "Optionally substituted
aroylamino" means an aroylamino group which may be
substituted on  the aryl portion by one or more aryl
group substituents. "Aryl" as a group or part of a
group denotes: (i) a monocyclic or multicyclic
aromatic  carbocyclic moiety of about 6 to about 14
carbon atoms, such as phenyl or naphthyl; or (ii)
partially saturated multicyclic aromatic carbocyclic
moiety in which an aryl and a cycloalkyl or
cycloalkenyl group are fused together to form a cyclic
structure, such as a tetrahydronaplithyl,  indenyl or
indanyl ring. "Optionally substituted aryl" groups may
be substituted with one or  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, amyl, aroylamino, aryl, arylalkyl,
arylalkyloxy, arylalkyloxycarbonyl, arylalkylthio,
aryloxy, aryloxycarbonyl, arylsulfnyl,  



arylsulfonyl, arylthio, carboxy, cyano, halo,
heteroamyl, heteroaryl, heteroarylalkyl,
heteroarylalkyloxy, heteroaroylamino, heteroaryloxy,
heterocycloalkylalkyl, hydroxy, nitro,
trifluoromethyl, Y5Y6N-, Y5Y6NCO-, Y5Y6NS02-, where y5
and y6 are independently  hydrogen, alkyl, aryl,
arylalkyl, heteroaryl and heteroarylalkyl, or Y5 and
y6, together with the  nitrogen atom to which they are
attached, form a nitrogen-containing saturated
allcycfic ring  containing from 3 to 7 members.
"Optionally substituted benzene ring" means a benzene
ring which maybe 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 C1-6alkyl 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 WO 2005/026175
PCT/US20041023814  -20 alkyl group substituents.
Exemplary substituted arylalkyl groups include cH- and
off  OH "Arylalkyloxy" means an arylalkyl-O- group in
which the arylalkyl group is as  previously described.
Exemplary arylalkyloxy groups include benzyloxy and 1-
or  2-naphthalenemethoxy. "Optionally substituted
arylalkyloxy" means an arylalkyloxy 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. "Arylalkyloxyalkyl"
means an arylalkyl-O-alkyl- group in which the
arylalkyl and alkyl  groups are as previously
described. Exemplary arylalkyloxyalkyl groups include
benzyloxymethyl and 1- or 2-naphthalenemethoxymethyl.
"Optionally substituted  arylalkyloxyallryl" means an
arylalkyloxyalkyl group which may be substituted on
the aryl  portion by one or more aryl group
substituents, and on the alkyl portions by one or more
alkyl  



group substituents. "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-0-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. "Arylalkyltbio" means an
arylallcyl-S- group in which the arylalkyl group is as
previously described. An exemplary arylalkylthio group
is benzylthio. "Optionally substituted WO 2005/026175
PCTIUS2004/023814  -21 arylalkylthio" is an
arylalkylthio 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.  "Aryloxy" means an aryl-O- group in
which the aryl group is as previously described.
Exemplary aryloxy groups include optionally
substituted phenoxy and naphthoxy. "Optionally
substituted aryloxy" means an aryloxy group which may
be substituted on the aryl portion by  one or more
aryl group substituents. "Aryloxycarbonyl" means an
aryl-O-CO- group in which the aryl group is as
previously  described. Exemplary aryloxycarbonyl
groups include phenoxycarbonyl and  naphthoxycarbonyL
"Optionally substituted aryloxycarbonyl" means an
aryloxycarbonyl  group which may be substituted on the
aryl portion by one or more aryl group substituents.
"Arylsulfinyl" means an aryl-SO- group in which the
aryl group is as previously  described. "Optionally
substituted arylsulfinyl" means an arylsulfinyl group
which may be  substituted on the aryl portion by one
or more aryl group substituents. "Arylsulfonyl" means
an aryl-SO2- group in which the aryl group is as
previously  



described. "Optionally substituted arylsulfonyl" means
an arylsulSnyl group which may be  substituted on the
aryl portion by one or more aryl group substituents.
"Arylsulfonylcarbamoyl" means an aryl-S02-NH-C(=O)-
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. WO 2005/026175
PCT/US2004/023814  -22 "Cycloalkenyl" means a
non-aromatic monocyclic or multicyclic ring system
containing at least one carbon-carbon double bond and
having about 5 to about 10 carbon  atoms. Exemplary
monocyclic cycloalkenyl rings include cyclopentenyl,
cyclohexenyl and  cycloheptenyl. Exemplary multicyclic
cycloalkenyl ring include norbomenyL "Optionally
substituted cycloalkenyl" means a cycloalkenyl group
which may be substituted by one or  more alkyl group
substituents. "Cycloalkoxyalkyl" means a
cycloalkyl-0-alkyl-group in which the cycloalkyl group
is  as described hereinafter. Exemplary
cycloalkoxyalkyl groups include cyclopropyloxymethyl
and cyclopentyloxymethyl. "Optionally substituted
cycloalkoxyalkyl" means a cycloalkoxyalkyl group which
may be substituted by one or more alkyl group
substituents.  "Cycloaikyl" means a non-aromatic
monocycle or multicyclic ring system of about 3 to
about 10 carbon atoms. Exemplary monocyclic cycloalkyl
rings include cyclopropyl,  cyclopentyl, cyclohexyl
and cycloheptyl. Exemplary multicyclic cycloalkyl
rings include  perhydronaphthyl, adamant-(l- or 2-)yl
and norbomyl and spirocyclic groups e.g.
spiro[4,4]non-2yL "Optionally substituted cycloalkyl"
means a cycloalkyl group which may be  substituted by
alkyl or one or more alkyl group substituents. 



"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in
which the cycloalkyl and alkyl  moieties are as
previously described. Exemplary monocyclic
cycloalkylalkyl groups include  cyclopeopylmethyl,
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 cyclohepyloxy. "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. WO 2005/026175
PCT/US2004/023814  -23 "Heteroaroyl" means a
heteroaryl-CO- group in which the heteromy1 group is
as  described herein. Exemplary groups include
pyridylcarbonyL "Optionall y substituted  heteroaroyl"
means a heteroaroyl group which may be substituted
with one or more aryl group  substituents.
"Heteroaroylamino" means a heteroaroyl-NH- group in
which the heteroaroyl moiety is  as previously
described. "Optionally substituted heteroaroylamino"
means a heteroaroylamino  group which may be
substituted with one or more aryl group substituents.
"Heteroaryl" as a group or part of a group denotes an
aromatic monocyclic or  multicyclic organic moiety of
about 5 to about 14 ring members in which one or more
of the  ring members is/are element(s) other than
carbon, for example nitrogen, oxygen or sulfur.
Examples of suitable heteroaryl groups include
benzimidazolyl, furyl, imidazolyl, isoxazolyl, ;
isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl,
pyridazinyl, pyrazolyl, pyridyl, pyrimidinyl,
pyrrolyl, quinazolinyl, quinolinyl,
1,3,4-thiadiazolyl, thiazolyl, thienyl and triazolyl
groups.  "Optionally substituted heteroaryl" means a
heteroaryl group which may be substituted by one  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 C 1-4alkyl  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.
WO 2005/026175 PCTIUS2004/023814  -24
"Heteroarylalkyloxyalkyl" means a
heteroarylalkyl-O-alkyl- group in which the
heteroarylalkyl and alkyl groups are as previously
described Exemplary  heteroarylalkyloxyalkyl groups
include 4-pyridylmethoxymethyl and 3- or
4-quinolinemethoxymethyL "Optionally substituted
heteroarylaikyloxyalkyl" means a
heteroarylalkyl'oxyalkyl group which may be
substituted on the heteroaryl portion by one or  more
aryl group substituents, and on the alkyl portions by
one or more alkyl group substituents.  "Heteroaryloxy"
means an heteroaryl-O- group in which the heteroaryl
group is as previously described. Exemplary
heteroaryloxy groups include pyridyloxy. "Optionally
substituted heteroaryloxy" means a heteroaryloxy group
which may be substituted on the  heteroaryl portion by
one or more aryl group substituents.
"Heteroaryloxyalkyl" means a heteroaryl-O-alkyl group
in which heteroaryl and alkyl  are as described
herein. "Optionally substituted heteroaryloxyalkyl"
means a  heteroaryloxyalkyl group which may be
substituted on the heteroaryl portion by one or more
aryl group substituents, and on the alkyl portion by
one ore more alkyl group substituents.
"Heteroarylsulfonylcarbamoyl" means a
heteroaryl-SO2-NH-C(O)- 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 0, S or NY9, where Y9
is hydrogen, optionally substituted alkyl,  optionally
substituted aryl, optionally substituted arylalkyl,
cycloalkylalkyl, optionally  substituted heteroaryl or
optionally substituted heteroarylalkyL Exemplary
heterocycloalkyl  groups include morpholine,
piperidine, piperazine, pynnlidine, tetrahydrofuran
and  perhydropyran. "Optionally substituted
heterocycloalkyl" means a heterocycloalkyl group
which may be substituted by alkyl or by one or more
alkyl group substituents. WO 2005/026175
PCTIUS2004/023814  -25 "Heterocycloalkylalkyl" means a
heterocycloalkyl-alkyl- group in which the
heterocycloalkyl and alkyl moieties are as previously
described. "Optionally substituted
heterocycloalkylalkyl" means a heterocycloalkylalkyl
group which may be substituted by alkyl  or one or
more alkyl group substituents. "Heterocycloalkyloxy"
means a heterocycloalkyl-O- group in which
heterocycloalkyl is  as previously defined.
"Optionally substituted heterocycloalkyloxy" means a
heterocycloalkyloxy group which may be substituted on
the heterocycloalkyloxy portion by  alkyl or by one or
more alkyl group substituents.
"Heterocycloalkyloxyaikyl" means a
heterocycloalkyl-0-alkyl group in which
heterocycloalkyl is as previously defined. "Optionally
substituted heterocycloalkyloxyalkyl"  means a
heterocycloalkyloxyallcyl group which may be
substituted on the heterocycloalkyloxy  portion or the
alkyl portion by one or more alkyl group substituents.
"Hydroxyalkyl" means a HO-alkyl- group in which alkyl
is as previously defined.  Preferred hydroxyalkyl
groups contain Cl4alkyl. Exemplary hydroxyalkyl groups
include  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
(H2N-), 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 (H2NCO-) and  dimethylcarbamoyl (Me2NCO-).
WO 2005/026175 PCTIUS2004/023814  -26 " Y7Y8NS02-"
means a substituted or unsubstituted sulfamoyl group,
wherein Y7 and  Y8 are as previously described.
Exemplary groups are sulfamoyl (H2NS02-) and
dimethylsulfamoyl (Me2NSO2-). 'Prodrug" means a
compound which is convertible in vivo by metabolic
means (e.g. by  hydrolysis) to a compound of Formula
I, including N-oxides thereof For example an ester of
a  compound of Formula I containing a hydroxy group
may be convertible by hydrolysis in vivo  to the
parent molecule. Alternatively an ester of a compound
of Formula I containing a carboxy  group may be
convertible by hydrolysis in vivo to the parent
molecule. "Solvate" means a physical association of a
compound of this invention with one or  more solvent
molecules. This physical association includes hydrogen
bonding. In certain  instances the solvate will be
capable of isolation, for example when one or more
solvent  molecules are incorporated in the crystal
lattice of the crystalline solid. "Solvate"
encompasses  both solution-phase and isolable
solvates. Representative solvates include hydrates,
etbanolates, methanolates, and the like. it  Suitable
esters of compounds of Formula I containing a hydroxy
group, are for example acetates, citrates, lactates,
tartrates, malonates, oxalates, salicylates,
propionates, succinates,  fumarates, maleates,
methylene-bis-p-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 FJ.Leinweber, Drug Metab. Res., 1987, 19.
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
diallcylamino-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 WO 2005/026175
PCTIUS2004/023814  -27 alkylated nitrogen atom, more
especially (morpholino-methyl)benzoates, e.g. 3- or
4-(morpholinomethyl)-benzoates, and
(4-alkylpiperazin-l-yl)benzoates, e.g. 3- or
4-(4-alkylpiperazin-1-yl)benzoates. Some of the
compounds of the present invention are basic, and such
compounds are  useful in the form of the free base or
in the form of a pharmaceutically acceptable acid
addition  salt thereof. Acid addition salts are a more
convenient form for use; and in practice, use of the
salt  form inherently amounts to use of the free base
form. The acids which can be used to prepare  the acid
addition salts include preferably those which produce,
when combined with the free  base, pharmaceutically
acceptable salts, that is, salts whose anions are
non-toxic to the patient  in pharmaceutical doses of
the salts, so that the beneficial inhibitory effects
inherent in the free  base are not vitiated by side
effects ascribable to the anions. Although
pharmaceutically  acceptable salts of said basic
compounds are preferred, all acid addition salts are
useful as  sources of the free base form even if the
particular salt, per se, is desired only as an
intermediate product as, for example, when the salt is
formed only for purposes of purification,  and
identification, or when it is used as intermediate in
preparing a pharmaceutically  acceptable salt 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, fimunates,
maleates, methylene-bis-b-hydroxynaphtboates,
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 WO 2005/026175 PCT/US2004/023814  -28 are not
vitiated by side effects ascribable to the cations.
Pharmaceutically acceptable salts,  including those
derived from alkali and alkaline earth metal salts,
within the scope of the  invention include those
derived from the following bases: sodium hydride,
sodium hydroxide,  potassium hydroxide, calcium
hydroxide, aluminium hydroxide, lithium hydroxide,
magnesium  hydroxide, zinc hydroxide, ammonia, ethylen
iammine, N-methyl-glucamine, lysine, arginine,
ornithine, choline, NM-dibenzylethylenediamine,
chloroprocaine, diethanolamine, procaine,
N-benzylphenethylamine, diethylamine, piperazine,
tris(hydroxymethyl)aminomethane,  tetramethylammonimn
hydroxide, and the like. As well as being useful in
themselves as active compounds, salts of compounds of
the  invention are useful for the purposes of
purification of the compounds, for example by
exploitation of the solubility differences between the
salts and the parent compounds, side  products and/or
starting materials by techniques well known to those
skilled in the art The compounds of the invention are
fITC inhibitors and therefore have useful
pharmacological activity. Accordingly, they are
incorporated into pharmaceutical  



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
UK. 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. WO 20051026175
PCTIUS2004/023814  -29 The present invention also
includes within its scope pharmaceutical compositions
comprising at least one of the compounds of the
invention in association with a  pharmaceutically
acceptable carrier or excipient Compounds of the
invention may be administered by any suitable means,
in practice  compounds of the present invention may
generally be administered parenterally, topically,
rectally, orally or by inhalation, especially by the
oral route. Compositions according to the invention
may be prepared according to the customary  methods,
using one or more pharmaceutically acceptable
adjuvants or excipients. The  adjuvants comprise,
inter alia, diluents, sterile aqueous media and the
various non-toxic  organic solvents. The compositions
may be presented in the form of tablets, pills,
granules,  powders, aqueous solutions or suspensions,
injectable solutions, elixirs or syrups, and can
contain one or more agents chosen from the group
comprising sweeteners, flavorings,  colorings, or
stabilizers in order to obtain pharmaceutically
acceptable preparations. The  



choice of vehicle and the content of active substance
in the vehicle are generally determined in  accordance
with the solubility and chemical properties 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 WO 2005/026175
PCT/US2004/023814 F  -30 for administration by
intramuscular or subcutaneous injection. The aqueous
solutions, also  comprising solutions of the salts in
pure distilled water, may be used for intravenous
administration with the proviso that their pH is
suitably adjusted, that they are judiciously I
buffered and rendered isotonic with a sufficient
quantity of glucose or sodium chloride and that they
are sterilized by heating, irradiation or
microfiltration. For topical administration, gels
(water or alcohol based), creams or ointments
containing compounds of the invention may be used.
Compounds of the invention may also be  incorporated
in a gel or matrix base for application in a patch,
which would allow a controlled  release of compound
through the transdermal barrier. For administration by
inhalation compounds of the invention may be dissolved
or  



suspended in a suitable carrier for use in a nebulizer
or a suspension or solution aerosol, or  may be
absorbed or adsorbed onto a suitable solid carrier for
use in a dry powder inhaler. Solid compositions for
rectal administration include suppositories formulated
in  accordance with known methods and containing at
least one compound of the invention. The percentage of
active ingredient in the compositions of the invention
may be varied,  it being necessary 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, i  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 ministration. 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 WO 2005/026175
PCT/US2004/023814  -31 The compounds according to the
invention may be administered as frequently as
necessary in order to obtain the desired therapeutic
effect Some patients may respond rapidly  to a higher
or lower dose and may find much weaker maintenance
doses adequate. For other  patients, it may be
necessary to have long-term treatments at the rate of
I to 4 doses per day, in  accordance with the
physiological requirements of each particular patient.
Generally, the  active product may be administered
orally 1 to 4 times per day. Of course, for some
patients, it  will be necessary to prescribe not more
than one or two doses per day. Compounds of the
invention may be prepared by the application or
adaptation of  known methods, by which is meant
methods used heretofore or described in the
literature. 



In the reactions described hereinafter it maybe
necessary to protect reactive functional  groups, for
example hydroxy, amino, imino, thio or carboxy groups,
where these are desired in  the final product, to
avoid their unwanted participation in the reactions.
Conventional  protecting groups may be used in
accordance with standard practice, for examples see
T.W.Greene and P.G.M.Wuts in "Protective Groups in
Organic Chemistry" John Wiley and  Sons, 1991. It will
be appreciated that compounds of the present invention
may contain asymmetric  centers. These asymmetric
centers may independently be in either the R or S
configuration. It  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 WO 2005/026175
PCTIUS2004/023814  -32 application or adaptation of
known methods. For example, the acid addition salts of
the  compounds of this invention may be prepared
either by dissolving the free base in water or an
aqueous alcohol solution or other suitable solvents
containing the appropriate acid and  isolating the
salt by evaporating the solution, or by reacting the
free base and acid in an organic  solvent, such as
tetrahydrofiuan, 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 acid addition salts by the  



application or adaptation of known methods. For
example, parent compounds of the invention  can be
regenerated from their acid addition salts by
treatment with an alkali, e.g. aqueous  sodium
bicarbonate solution or aqueous ammonia solution.
According to a further feature of the invention, base
addition salts of the compounds of  this invention may
be prepared by reaction of the free acid with the
appropriate base, by the  application or adaptation of
known methods. For example, the base addition salts of
the  compounds of this invention may be prepared
either by dissolving the free acid in water or
aqueous alcohol solution or other suitable solvents
containing the appropriate base and  isolating the
salt 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.
WO 2005/026175 PCTIUS2004/023814  -33 The starting
materials and intermediates which are not commercially
available may be  prepared by the application or
adaptation of known methods, for example methods as
described in the Examples or their obvious chemical
equivalents. The present invention is further
exemplified but not limited by the following
illustrative Examples. The 2- 1H'tbieno 3 c ( (,2
]pyrazol-3-y11H-benzimidawles of the present invention
are  generally prepared as shown in Scheme I. 



SchemeI r R Rr / /  R / 9 nOuU IiHF14BC g p \ I \  Rr
` r I / N ffi iN m R - R O \ Rv ffi A` g , Rv  / A, ,
Nip Rr 5 1 O \ / v  R r RT \ N O N/ \ / t:t EIOH:am
HCl Rr \ ~ Rv  NH froC I \ \  N-NH H  O Ar The 3{lH
benzimidazol-2-yl)1H-[benzo[4,5]thieno[3,2-c]pyrazoles
of the present  invention are generally prepared as
shown in Scheme IL WO 2005/026175 PCT/US2004/023814
-34- Scheme II r  z ~7 Rz R / I I N O  0 nBUU/THFI Rr
\ 78^C _ Rr / 1~  ~p~ u, I 1 Rf p) 5 / s o 9 



As sbm iU SrhmeI  Rr N N Rr N-NH  Ar The
2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-indoles of the
present invention are generally  prepared as shown in
Scheme lII. Scheme III Rr  Rr Rr Rr I PdCI2(DPPF) Rr
CS~ Ar Rr Rr \ \N ~ N P" TBAF r N R 1,4-0immodx~er s S
TFV  HO-B 'II O O R \ I 1~ O OH O R l1 p p~  Rr Rr  Rt
N Ar  stmle, TFA, 50^C H DCM gr \ I IN  RB H In
Schemes I,1i,111, V, VI, VII and VIII R1', R21, R3',
R41, RS', R6' and RT are Rl, R2,  R3, R4, R5, R6 and
R7, respectively, as defined herein, or are protected
forms thereof, or  intermediate groups thereto. WO
2005/026175 PCT/US2004/023814  -35 In particular, the
aminoalkoxy-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole
s of the  



present invention are prepared as shown in Scheme IV.
Scheme IV I `e  oH~ S PtlQOPPF) /  N Cs,00, 7R*  +
tA3emneMa~a S ~ THE  HO'~ N~0/ 0 0~ \ I r 0 ON 0 0 0
off ~y7  Aa orvbpe PN N A~(purifrcefim) 1 /  \ N l an
I \ `N O O an O O~i N o 2 C a50C \ I NN I ` 0X H  0 In
Scheme IV, HN(Y3)(Y4) is optionally substituted
heterocycloalkyl-H, where  heterocycloalkyl-H
indicates a hydrogen on a saturated nitrogen within
the heterocycloalkyl  ring, or Y3 and Y4 are y7 and
Y8, 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  R-y1- [where Ra is alkyl,
cycloalkyl, optionally substituted aryl or heteroaryl]
and the others  OR are hydrogen, are generally
prepared as shown in Scheme V. 



WO 2005/026175 PCTIUS20041023814  -36 Scheme V \ R o
HO G7, \ \ nraMumPmod(r)e \ \ / p~ NON` H NON` 111( I
1'Ir ~I/  RMgBr THE,-78C \ Rr  A ROR~A,r Hp Hp p  \ V
~ R / N~N~~  R' / N N-NH p  include Examples of R-CH-
c-CH- and r\-C, H- OH OH OH H  lcl~  The
2-(1H-thieno[3,2c]pyrazol-3-yl)-1H-indoles of the
present invention of formula (Is), in which one of Rl,
R2, R3 and R4 is an optionally substituted alkyl group
of formula  R R'-c- [where Ra 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. WO
2005/026175 PCT/US2004/023814  



-37 Scheme VI Rs ( Rr  & Des-Merlin Pviodinane 0 H \
RB ~~-`~."N e  dip_ \ \ R  It N'N~O N-N 0~ O 01 R o O
RbMSBr, Tiff, -78^C.  Rs  Rs 4~~.~~Rs  Rs KORIH OWIff,
60'C R '\14-NU 0 0 cMH, CVH2 (CM H  Examples of R'-~
include a~ar= T- cH,cH1- (aH,),cH-r OH OH OH OH OH
Hi~( ~l o4 cH,aircH(cH,)-~ a  OH OH OH OH OH  and C OH
N OH  is O The
2-(1H-thieno[3,2-c]pyrazol-3-yl}1H-indoles of the
present invention of formula (1a), in  which one of
RI, R2, R3 and R4 is an optionally substituted alkyl
group of formula R'-~  OH 



[where Ra is optionally substituted alkyl, optionally
substituted cycloalkyl, optionally WO 2005/026175
PCTIUS2004/023814  38 substituted aryl or optionally
substituted heteroaryl] and the others are hydrogen,
are also  generally prepared as shown in Scheme VII
Scheme VII Rs s  \ e R R O R"MgBr, THF, 0C. R CH30 H
N,NH HR i H 'N-NH 9/N  Examples of R'-C- in scheme VII
include 0 and I B OH OH ---N The
2-(1H-tbieno[3,2-c]pyrazol-3-yl)-1H-indoles of the
present invention of formula  (Is) in which one of R1,
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
VIIL Scheme VIII WO 2005/026175 PCTIUS2004/023814
-39- &s \ Rs HO \ Re  \ ~ Das-Martin Peiadmane 0 N~~
----r \ 0 0 cups p. N NN~  O 0 ~ 0  



KOHIH,OMw. 60-C Rs  \ Re  R. / H N-NH 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(=O)- and the others
are hydrogen, are  generally prepared as shown in
Scheme IX. Scheme IX ci 0 \ I \ 0 WA, nff,-7rc (3'0 r"
I \ sM~,L  [n) (CHAS-CI c OC(CHA c P;h  +  &mmc, 90C R
11\  0 O Ra Cu) KOH?IIFM2O  60C  R' \ Rv YIYWH HO 7yH
H N~NH 0 N N-NH  H  O WO 2005/026175 -40-
PCTIUS2004/023814  Examples of (Yl)(y2)NC(=O} in
scheme IX include Icxz NH p -c- 0 NH-c- &0, 0 0  cN~
r~u ~- -c- and ~-cj4 CE4-ft 



The 2-(IH-tbieno[3,2-c]pyrazol-3-yl)-1H-indoles of the
present invention of formula  (Ia), in which one of
Rl, R2, R3 and R4 is methyl substituted by Y7Y8N-
(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 )C Scheme X  Rp O 3\ Ra ()
Y7YeNHW-cyaaobomhydndc/ N Re  acetic acid, Dhff
NyOC(CR,)3 (h~ CF300A OH2C12 \ NR N-NN Examples of
methyl substituted by Y7YBN- in scheme X include / /
(cxh a- , H Hand  14 CH3 Compounds of the invention
may also be prepared by interconversion of other
compounds of the invention. Thus, for example,
compounds of formula (1) 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 WO 2005/026175
PCTIUS2004/023814  -41 hydroxide, or an alkali metal
carbonate, e.g. potassium carbonate, in the presence
of an  aqueous/organic solvent mixture, using organic
solvents such as dioxan, tetrahydrofman or  methanol,
at a temperature from about ambient to about reflex.
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 tetrahydrofinan, at a
temperature from about 50C to about 80C. As another
example compounds of formula (1) 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 at a  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 (1)  containing a Y1Y2N-C(0)-
group may be prepared by coupling compounds of formula
(1)  containing a carboxy group, with an amine of
formula YlY2NH, to give an amide bond using  standard
peptide coupling procedures. Examples include (1)
coupling in the presence of
O-(7-azabenzotriazol-l-yl)-1,1,3,3-tettramethylmnnium
hexafluorophosphate and triethylamine  (or
diisopropylethylamine) in tetrahydrofuran (or
dimethylformamide) at room temperature, (ii)  coupling
in the presence of a carbodiimide, fur example
dicyclohexylcarbodiiinide 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-lH-indol-2-yl)-1H-thieno[3,2-c]pyra
zole-5-carboxylic acid (Example 37)  may be reacted
with 1-(4-fluorophenyl)piperazine in the presence of
1-ethyl-3-(3 i WO 2005/026175 PCT/US2004/023814  -42
dimethylaminopropyl)carbodumide and
1-hydroxybenzotriazole to produce [4 (4-fluoro-
phenyl)-piperazin-1
yl]-[3-(5-hydroxymethyl-lH-indol-2-yl)-1H-thieno[3,2-c
]pyrazol-5-yl]- methanone (Example 38). 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  heptanelethenolldiethylamine,
total run time 30 minutes with a flow rate of 1.0
mUminute and  detection at 254nM. Chiral resolution
and fraction analyses are performed using a ChiraiPak
AD 10 M  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 mUminute and
detection at 254nM LC/MS analyses are performed using
the following method: Agilent 1100 Series HPLC  with a
YMC CombiScreen Pro Cl 8 5.5 m 4.6 mm by 33 mm reverse
phase column using  gradient elution with a mixture of
(A) acetonitrile/0. 1 % trifluoroacetic acid and (B)
waterl0.1 % trifluoroacetic acid (5%A:95%B to 95%A:5%B
over 5.1 minutes) with a 1.2 mUminute 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. 1H nuclear
magnetic resonance spectra (NMR) are recorded on a 300
MHz Varian  Mercury spectrometer. In the nuclear
magnetic resonance spectra (NMR) the chemical shifts
WO 2005/026175 PCT/1JS2004/023814  -43 (8) are
expressed in ppm relative to tetramethylsilane.
Abbreviations have the following  significances: s =
singlet; d = doublet; t=triplet; in = multiplet q
=quartet rid= doublet of  doublets; ddd = doublet of
double doublets. Melting point determinations are
performed on a Buchi 535 melting point apparatus and
reported in degree Celsius. Rfdeter minations are
performed utilizing pre-coated thin layer
chromatography plates  with silica gel 60 F254. 



Example 1
2-(1H-Thienof3,2-clp3razol-3-vl)-1H-benzimidazole
Example 1A o/  0 Ali  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),
NN-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 dichlorometbane (25
mL) and added dropwise, over 10  minutes, to a 0C
solution of NO-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-carboxvlic acid
methoxy-methyl-amide, as a white solid: TLC RfO.33 WO
2005/026175 PCTIUS2004/023814  -44 (silica, 1:1 ethyl
acetate/heptane); LCIMS: (M+H 249.94, RT = 2.18
minutes); III NMR  [(CD3)2SO), 300 MHz]: 8 7.85 (d 1H,
J = 5.3 Hz), 7.17 (d, 1H, 5.3 Hz), 3.62 (s, 311), 3.24
(s,  3H). Example 1B C N  C  0  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-benzvloxvmethyl-lH-benzimidazole as a beige
solid. Example 1C N   IWO s  _o To a stirred solution
of 1-benzyloxymethyl-lH-benzimidazole (648 mg, 2.72
mmol,  Example 113) in tetrahydrofuran (15 mL) at-78C
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 -78C.
After 25 minutes, a solution of
3-bromo-thiophene-2-carboxylic WO 2005/026175
PCTIUS2004/023814  -45 acid methoxy-methyl-amide (680
mg, 2.72 mmol, Example IA) in tetrahydrofuran (10 mL)
is  added over 15 minutes and the reaction stirred at
-78C. After 1 hour the reaction is warmed to  ambient
temperature and stirred for an additional 2 hours. The
reaction is quenched with  saturated ammonium chloride
and the mixture extracted with ethyl acetate. The
organic layer  is washed with water and brine
successively, dried over magnesium sulfate, and
concentrated  under reduced pressure to a yellow oil.
The crude material is chromatographed on silica,
eluting with 40% ethyl acetate/heptane, to give the
product Trituration with ether/heptane  affords
(I-benzvloxvmethvl-lH-benzimidazol-2-yl)-(3-bromothiop
hen-2-yl methanone as an  off-white powder, TLC Rf0.52
(silica, 1:1 ethyl acetate/heptane); LC/MS: (M+H
427.0, RT =  3.84 minutes); IH NMR [(CD3)2SO), 300
MHz]: S 8.18 (d, 11-I, 5.2 Hz), 7.90-7.82 (m, 2H),  



7.55-7.50 (m, 1H), 7.45-7.38 (m, 2H), 7.25-7.17 (m,
511), 6.13 (s, 2H), 4.58 (s, 2H). Example 1D \ N O I
F1  / s t(N-NI A mixture of
(1-benzyloxymethyl-1H-benzimidazol-2-yl)-(3-bromothiop
hen-2- yl)methanone (500 mg, 1.06 mmol, Example IC),
benzophenone hydrazone (276 mg, 1.41  mmol),
palladium(II) 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 90C 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 WO 2005/026175 PCTIUS2004/023814  -46
[3-(N'-benzhvdrvlidene-hydrazino}thiophen-2-v11
(I-benzloxymethyl-lH-benzoimidazol-2- y]I -methanone
as a yellow-orange powder. TLC RfO.30 (silica, 80%
dichloromethane/heptane); LC/MS: (M+H 543.1, RT = 4.68
minutes); 1H NMR [(CD3)2SO),  300 MHz]: S 11.64
(s,1H), 8.08 (d,113, 5.5 Hz), 7.84-7.13 (in, 20 H),
6.00 (s, 211), 4.46 (s,  2H). / H N-NH A mixture of
[3-(N'-benzhydrylidene-hydrazino)-thiophen-2-yl]-(1-be
nzyloxymethyl- IH-benzoimidazol-2-yl)-methanone (300
mg, 0.553 mmol, Example ID), concentrated
hydrochloric acid (4 mL), and ethanol (12 mL) is
heated at 75C for 260 minutes. The reaction  is
allowed to cool to ambient temperature, diluted with
water (40 mL), and basified with 5%  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-(IH-thieno[3.2-c]pyazol-3-yl)-IH-benzoimidazole as a
beige powder:  TLC RfO.28 (silica, 75% ethyl
acetate/heptane); LC/MS: (M+H 241.0, RT = 2.15
minutes); 1H  NMR [(CD3)2SO), 300 MHz]: 8 13.56 (s,
111), 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-(1 H-thieno [32-c]Qvrazol-3-K}
1 H-benzoimidazole  Example 2A WO 2005/026175
PCT/US2004/023814  -47 \  O I /  \O  To an ambient
solution of 5-methoxybenzoimidazole (6.18 g, 41.7
mmol) in dimethylformamide (60 mL) under nitrogen is
added sodium hydride (1.84 g of 60% oil dispersion,
46.0 mmol) in two portions and the reaction stirred at
ambient temperature. After F  0.5 hour, a solution of
benzyl chloromethylether (7.83 g, 50 mmol) in
dimethylformamide (40 mL) is added dropwise over 15
minutes and the reaction stirred at ambient
temperature  overnight. The reaction mixture is poured
into water (500 ml) and extracted three times with
ethyl acetate (150 mL). The combined extracts are
washed with water and brine successively, dried over
magnesium sulfate, and concentrated under reduced
pressure to give a yellow oil. I  The oil is
chromatographed on silica Step gradient elution with
ethyl acetate, 5% methanol/ethyl acetate, and 10%
methanol/ethyl acetate provided 3.02 g (27%) of
1-benzvloxymethyl-6-methoxy-lH-benzoimidazole as a
waxy solid: TLC RfO.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-lH-benzoimidazole as an
oil: TLC Rf 0.15 major (silica, ethyl  acetate);
LC/MS: (M+H 269.1 RT = 2.34 minutes). Example 2B 0 S /
O _ To a stirred solution of
1-benzyloxymethyl-6-methoxy-lH-benzoimidazole (1.00g,
3.72  mmol, Example 2A) in anhydrous tehahydrofuran
(15 mL) at-78C 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 -78C. After 25 minutes, a solution of
3-bromo-thiophene i WO 2005/026175 PCTIUS2004/023814
-48 2-carboxylic acid methoxy-methyl-amide (1.03 g,
4.12 mmol) in tehahydrofi ran (10 mL) is  added over
20 minutes, to the reaction at-78C. The reaction is
allowed to gradually warm to  ambient temperature
overnight The reaction is poured into 10% aqueous
ammonium chloride  (75 mL) and the mixture extracted
twice with ethyl acetate (50 rL). The organic layer is
washed with water and brine successively, dried over
magnesium sulfate, and concentrated  under reduced
pressure to a yellow oil. The crude material is
chromatographed on silica,  eluting with 30% ethyl
acetate/heptane followed by 40% ethyl acetate/heptane,
to give a waxy  solid. Trituration with 25% ethyl
acetate/heptane afforded 546 mg (32%) of
(1-benzyloxvmethvl-6-methoxv-lH-benzoimidazol-2-v1)-(3
-bmmo-thiophen-2-y l-methanone,  as a powder. TLC
Rf0.43 (silica, 40% ethyl acetate/heptane); LC/MS:
(M+H 457, RT = 3.85  minutes); 1H NMR [(CD3)2S0), 300
MHz]: S 8.14 (d, 5.2 Hz, 111), 7.76 (d, 9.0 Hz, 1H),
7.36  (d, 5.0 Hz, 1H), 7.29-7.20 (m, 6H), 7.04 (dd,
2.5, 9.0 Hz, 1H), 6.13 (s, 211), 4.59 (s, 2H), 3.87
(s, 3H). Example 2C 



N O  } 5 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(II) acetate (17.0 mg, 0.05 mmol),
1,1'-bis(diphenylphosphino)- ferrocene (82.0 mg, 0.148
mm o1), cesium carbonate (775 mg, 2.38 mmol), and
toluene (15 mL)  under nitrogen is stirred at 90C 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 WO 2005/026175 PCTIUS2004/023814  -49 materiaL
The crude material is chromatographed on silica,
eluting with dichioromethane, to  give 605 mg (70%)
ofL-(N'-benzhvdrvlidene-hydrazinol
thiophen-2-y11-(I-benzyloxymethl-
6-methoxy-lH-benzoimidazol-2-v11 methanone as a
brittle red foam: TLC Rf0.27 (silica,
dichloromethane); LC/MS: M+H 573.2, RT = 4.62 minutes.
Q )H NINA A mixture of
[3-(N'-benzhydrylidene-hydrazino)-thiophen-2-yl]-(1-be
nzyloxymethyl-6-
methoxy-lH-benzoimidazol-2-yl)-methanone (300 mg,
0.553 mmol, Example 2C),  concentrated hydrochloric
acid (4 mL), and ethanol (12 mL) is heated at 75C with
stirring for  260 minutes. The reaction is allowed to
cool to ambient temperature, diluted with water (40
mL), and basified with 5% 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/beptane gave
6-methoxy-2-(1H-thieno[3.2-clpvrazol-3-yl)- 



1H-benzoimidazole as a beige powder. TLC RfO.28
(silica, 75% ethyl acetate/heptane);  LC/MS: M+H
241.0, RT = 2.15 minutes; IH NMR [(CD3)2SO), 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); 8 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 (IH,
J=8.5 Hz; H-7 of benzimidazole), 7.20 d (111, J=5 Hz;
H-R of thiophene), 6.96  (7.25) d (IH, J=2 Hz; H-4 of
benzimidazole), 6.82 in (1H; H-6 ofbenzimidazole),
3.80 (3.32) s  (3H methoxy). Chemical shifts are
referenced to internal dimethyl sulfoxide-D5 (8 2.50).
WO 2005/026175 PCTIUS2004/023814  -50 Example 3 3:(6
Methoxy-lH-benzimidazol Il 1H-benzo[4 Sltlueno[3 2
c1nwazoXle  \ N o H This compound (LGMS: M+H 321.07,
RT = 2.47 minutes)) is prepared using  procedures
similar to those of Example 2, substituting
3-bromo-benzothiophene-2-carboxylic  acid
methoxy-methyl-amide N- 0 S 0  for
3-bromo-thiophene-2-carboxylic acid
methoxy-methyl-amide in the coupling step of  Example
2B. Example 4
6-(3-Piperidin-l-vlpropoxvl-2-(1H-thieno[32-olpyrazol-
3-yl)-lH-benzimidazole  \ x \ N /NH This compound
(LCM1S: 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 WO
2005/026175 PCT/US2004/023814  -51 C) N  for
5-methoxybenzimidazole in Example 2A. Example 5
5-(3-Piperidin-l-y1-propoxyl-2-(1H-thieno[3.2-clpvrazo
l-3-yl)-indole  Step 1. Example SA 8 / 1N To a
solution of 1H-thieno[3,2c]pyrazole (160 mg, 1.29mmol)
and iodine (490 mg, i  1.94 mmol) in dimethyl
formamide (5 mL) is added potassium hydroxide (220 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-lH-
thieno[32-cln3razole as a beige powder. LC/MS: Rr 2.50
minutes, 250.90 m/e (M+1).  Step 2. Example 5B S O i
To a suspension of 3-iodo-lH-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 WO 2005/026175 PCT/US2004/023814
-52 butyl-dicarbonate (205 mg, 0.94 mmol) and
4-dimethylaminopyridine (20 mg, 0.16 mmol). The  



resulting solution is stirred at room temperature for
30 minutes. It is then diluted with  dichloromethane
and washed with water then brine. The organic layer is
dried over magnesium  sulfate and concentrated. The
residue is chromatographed through silica gel
(n-heptane-ethyl  acetate, 90:10 as eluant) to produce
220 mg (81 %) of 3-iodo-thienol3.2-clpvrazole-l-
carboxylic and tart-butyl ester as a yellow powder.
LC/MS: RT = 3.45 minutes, 372.94 m/e  (M+Na). Step 3.
Example 5C S N~,~O 0  o To a solution of
3-iodo-tbieno[3,2-c]pyrazole-l-carboxylic acid
tert-butyl ester (200  mg, 0.57 mmol, Example 5B) and
bis-(diphenylphosphinoferrocene)-dichloro palladium
(complex with dichlorometbane 1:1, 21 mg, 0.03mmol) in
1,4-dioxane (5 mL) is added 5-(tert-
butyl-dimethyl-silano)cy}1{tert-butoxycarbonyl)-1H-ind
ole-2-boronic and (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 mm 1) 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-butoxvcarbonyl-IH-thieno[3.2-
c]pyrezol-3-vl)-5-(tert-but
-dimethl-silanoxy)-indole-l-carboxylic acid tert-butyl
ester as a  white foam. LC/MS: RT = 4.29 minutes,
570.1 m/e. WO 2005/026175 PCTIUS2004/023814  -53- Step
4. Example 5D B  i s N~0 



0 0 To a solution
of2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-y
l)-5-(tert-butyl-
dimethyl-silanoxy)-indole-l-carboxylic acid tert-butyl
ester (320 mg, 0.56 mmol, Example 5C)  in
tetrahydrofuran (5 mL) at 0C is added TBAF (1.0 M in
tetrahydrofuran, 0.67 mL,  0.67mmol). The solution is
stirred at 0C 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-butoxvcarbonyl-lH-thieno[3.2c)pyrazol-3-1)-5
- hvdroxy-indole-l-carboxylic acid tert-butyl ester as
an orange foam. LC/MS: RT = 3.74  minutes, 456.0 m/e.
Step 5. Example 5E Br  Iro o O-~ To a solution of
2-(1-tert-butoxycarbonyl-lH-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 100C for 30
minutes. It is then filtered and concentrated. The
residue  is cbromatographed 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-butoxvcarbon WO
2005/026175 PCT/US2004/023814  -54
thieno[3.2-clpvrazol-3-x>-indole-l-carboxylic acid
tert-butyl ester as a yellow glass. LC/MS:  RT = 4.38
minutes, 576.11 mle. Step 6.
5-(3-Piperidin-1-yl-propoxv}241H-thieno[3.2-c)pyraznl-
3-yl}indole  H  To a solution of
5-(3-Bromo-propoxy)-2-(1-tert-butoxycarbonyl-lH-thieno
[3,2 c]pyrazol-3 yl)-indole-1-carboxylic acid
tert-butyl ester (100 mg, 0.17 mmol,Example 5E) in
acetonitrile (4 mL) is added piperidine (33 L, 0.34
mmol) and PS-DIEA (polymer supported  



DIEA, 3.86 mmol/g, 45 mg, 0.34 mmol). The mixture is
heated at 70C for 2hours. The PS- 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  (TPA) (0.5 mL). The bright orange solution is
stirred at 50C for lh and is then loaded directly
onto an ion exchange cartridge (VARLAN, mega bond elut
SCX, 5g) washed with methanol  and eluted with I.OM
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-niueridin-l-vl-pro ooxxy> 2
(111-thieno132 c]p3razol-3-yl indole [12 mg, 18 %,
Example 5) as a white powder. LC/MS: RT = 2.20
minutes, 381.18 m/e. 1H NMR  [(CD3)2SO), 300 MHz): S
1325 (brs, 111) and 1139 (brs, 111) [indole and
pyrazole NH  protons], 7.74 (d, J=5 Hz, 1H) and 7.19
(d, J=5 Hz, 111) [thiophene protons], 7.29 (bid, 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, 111) [11-6  of indole],
6.56 (bid, J=1.5 Hz, 1H) [H-3 of indole], 3.96 (t, J=6
Hz, 211) [-OCH2-], 2.50 (m,  611), 1.91 (m, 2M, 1.53
(in, 4H), 1.40 (m, 3H). WO 2005/026175
PCTIUS2004/023814  -55 The following Examples 6 to 22
are prepared by procedures simil ar to those of the
previous examples. Example 6
1-13-12{1H-Thieno[.2-cIpyrazol-3-yll-IH-indol-6-yloxvl
-propyl}-piperidin-4-ol  N H N H OH LGMS: RT = 2.17
minutes, observed M+H = 397.18  Example 7
6-(3-Piperidin-l-vl-propoxy)-2{1H-thieno[3,2-elpyrazol
-3-vl)-1H-indole  s N H O 



LC/MS: RT = 2.35 minutes, observed M+H = 381.18
Example 8
1-13-[2-(lH-Thieno[3,2-clpyrazol-3-yl).1H-indol-6-vlox
yl-propyl}-pineridin-3-ol WO 2005/026175
PCT/US2004/023814  -56 Na'oH  I \ / o s ~ ~  N LC/MS:
RT = 2.45 minutes, observed M+H = 397.4  Example 9
(1-43-12-(1H-Thieno(3.2-clpyrzol-3-yl}1H-indol-6-yloxy
]-propyll pperidin-3-yll-methano N:)--,IOH  0 I\/  N
s x LC/MS: RT = 2.49 minutes, observed M+H = 411.2
Example 10 6-F3 (4 Eth
yl:piperazin-l-yl}pronoxv]-2-(IH-thieno[3.2-clyvrazol-
3-yl)-1H-indole rj^  fIN s 1 H LC/MS: RT = 2.27
minutes, observed M+H = 410.4 WO 2005/026175
PCT/US2004/023814  -57 Exam Ine11 Dimethyl-{3-j2
(1H-flueno[3 2
c)pyrazol-3-vl):1H-indol-6-foxy]-propy-amine  



A  N S N H LC/MS: RT = 2.23 minutes, observed M+H =
341.16  Example 12 Dieth 1-13_f2 (IH-thieno(32
c]pyrazol-3-yll-lH-indol-6-yloxvl-progv_1}-amine  N  v
0  fNx S LC/MS: RT = 2.35 minutes, observed M+H =
369.19 Exam lp a 13  Diallvl-{3-12-(1H-thieno[32-c]pyr
zzol-3-vl)-lH-indol-6- 1ox1-propel}-amine WO
2005/026175 PCT/13S20041023814  -58 I  o N  LC/MS: RT
= 2.48 minutes, observed M+H = 393.14  Example 14 1 ;3
f2-(1H Thienof3
2-ofpvrazol-3-vl)-lH-indol-6-vloxvl-uronvl}-uvirolidin
-3-o1  rNOT OH I  I N S H LC/MS: RT = 2.2 minutes,
observed M+H = 383.17  Example 15 2
(Methyl-{3-f2-(lH-tluenof32-c]pyr
1-3yl)-IH-indol-6-yloxv]:pro 1}p ammy o)-ethanol 



WO 2005/026175 PCTIUS2004/023814  -59 pc-M~  OA LC/MS:
RT = 2.13 minutes, observed M+H = 371.25  Example 16
1-{3-[2
(1H-Thieno[3,2-c}pyrazol-3-v)-1H-indol-5-xy]-propyl}-p
iperidin--ol  o HO N NNH  LC/MS: RT = 2.03 minutes,
observed M+H = 397.17 Example 17
1-{3-[2-(1H-Thieno[3.2-c)pyrazol-3-yl)-1H-indol-5-ylox
yl propel}-piperidin-3-ol  6H x X-NH  H LC/MS: RT
=1.87 minutes, observed M+H = 397.2  Example 18 (1
-{3-f2-(1H-Thieno[3
2-clpyrazol-3-yl)-1H-indol-5-yloxv)-propel}-piperidin-
3-yI methanol WO 2005/026175 PCT/OS2004/023614  -60-
ox 6IN NH  LC/MS: RT = 2.07 minutes, observed M+H=
411.18 Example 19 



1-{3-(2-(1H-Thieno[3
2-olpyrazol-3-vA-1H-indol-5-yloxy]_pronvl}-mvrrolidin-
3-O1  xo*_ o N'NH  LC/MS: RT = 2.48 minutes, observed
M+H = 383.2 Example 20 345-(3-Piperidin-
l-yl-provoxvl- l H-Benzoimidazol-2-x} 1 H-benzo f 4,
51theino f 3.2-cl nvrazole  hydrochloride O / Nx N' HG
LC/MS: RT = 2.49 minutes, observed M+H = 432.18 WO
2005/026175 PCTIUS20041023814  -61 Example 21 2-{lli-T
ieno[3,2-c]pyrazol-3-yl}1H-indol-5-carboxylic
acid(2-flnophen-2-yl-ethyl)-amide N N-M  LC/MS: RT =
3.22 minutes, observed M+H = 393.2 Exan Iw a 22
1-{3-f2-(5-Dimethvlaminoethvl-lH-thieno[3.2-c]pyrazol-
3-vl)-lh-indol-6- xy]_propyl}  piperidin-4-ol N\  HO~
~O I / N N-NH LC/MS: RT =1.87 minutes, observed M+H =
454  Example 23  [2-(IH-Thienol3
2-clpyrazol-3-yl)-lH-indol-5-vll-methanol WO
2005/026175 PCTIUS2004/023814  \JI~ -62  



/SL IxI  Oyo~  &O~+ + step 1 N-N  S I \r/ / O  O 0 (8)
(9)  H  NON` N-~ Smp 3 T{i 11N  o%'~ O  Exempl 23 (10)
Step 1. A mixture of
5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indole-2-b
oronic 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-l-carboxylic acid tert-butyl
ester [4.0 g, 11. 42 mm o1, 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 N2 for 10
minutes then heated  to 55 - 60C 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 241-tert-butoxycarbonvl-1H- thieno[3
2-c]pyrazol-3-y)-5-(tert-butyl-dimethvl-silanvloxymeth
yl~ indole l carboxylic acid  tert-butyl ester [3.8g,
69%, Intermediate (9)]; 1HNMR [(CD3)2SO)]: S 8.08 (2H,
m), 7.64  (111, s), 7.38 (2H, m), 7.14 (1H, s), 4.81
(2H, s, -OCH ), 1.65 (911, s), 1.32 (911, s), 0.92
(911, s,  Si(CH )3), 0.10 (611, s, Si(CH2)); LC/MS:
584 (M+H). 



Step 2. A solution of
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-5-(tert-butyl-
dixnethyl-silanyloxymethyl)-indolo-l-carboxylic acid
tert-butyl ester [3.8 g, 6.51 mmol,  Intermediate
(9)]) in anhydrous tetrahydrofuran (40 mL) is cooled
to 0C. To it is added  tetrabutylammonium fluoride (IM
in tetrahydrofuran, 10 mL) drop wise. Stirred at 0C
for 20 WO 2005/026175 PCTIUS2004/023814  -63 minutes
then at room temperature for 20 minutes. Water (20 mL)
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. The residue
is chromatographed on 35g silica gel (10 - 50%  ethyl
acetate in heptane) to give 2-(1-tert-butoxycarbomd-1H
tlrieno[3 ]pyrazol-3-v1)-5- hyddm methyl-indole-1-car
o-xylie acid tert-butyl ester [2.63g, 85%,
Intermediate (10)] as  white solid; 1H NMR
[(CD3)2S0)]: 8 8.05 (211, m), 7.62 (1H, s), 7.38 (211,
m), 7.02 (1H, s),  5.21 (111, t), 4.6 (2H, d), 1.64
(9H, s), 1.25 (9H, s); LC/MS: 470 (M+H). Step 3. To a
solution of
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrawl-3-yl}5
- hydroxymethyl-indole-l-carboxylic acid tert-butyl
ester [200 mg, 0.426 mmol, Intermediate  (10)] in
tetrahydrofuran (5 mL) is added KOH (IM aqueous, 2.5
mL) and heated to 60C for 20  hours. The solvent is
removed and dissolved crude in water. The water layer
is neutralized  with 3N hydrochloric acid then
extracted twice with ethyl acetate (20 mL). The
combined  ethyl acetate phases are washed with brine
and dried over sodium sulfate. Purification by
chromatography using lOg silica gel cartridge (50%
ethyl acetate in heptane then ethyl acetate)  afforded
[2-(lH-thieno[3.2-clpyrazol-3-vl)-lH-indol-5:Y11-metha
nol (84 mg, 74%, Example  23) as a light yellow solid;
1H NMR [(CD3)2S0)]: 8 13.22 (111, s), 11.43 (1H, s),
7.77 (1H),  7.56 (1H), 7.38 (111), 7.20 (110, 7.04
(1H), 6.61 (111), 5.02 (111, OH), 4.57 (2H, -CH1OH);
LC/MS: 270 (M + H). Example 24
Phenyl-[2-(lH-thieno[3.2-c]pyrazol-3-yl)-lH-indol-5-3,
11-methanol WO 2005/026175 PCT/US2004/023814  x 



/N~p`1 S~pI I /  `Ir \  (10) (11) S~PZ  x \ Step 3 Q O
Hxample24 pz>  Stepl. To a solution of
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-5- hydroxymethyl-indole-1-carboxylic acid tert-butyl
ester [373 mg, 0.794 mmol Intermediate  (10)] in
Dichloromethane (20 mL) is added Dess-Martin
Periodinane (407 mg, 0.959 mmol).  Stirred at room
temperature for 30 minutes. Water (10 mL) is added and
stirred for 30 minutes  at room temperature. The
reaction mixture is dissolved with ethyl acetate (30
mL) and washed  twice with a mixture of 10%
Na2SZO3/saturated NaHCO3 (4 mL) solution. The ethyl
acetate  phase is washed with water, NaHCO3, brine and
dried over sodium sulfate. The residue is
chromatographed onlOg silica gel cartridge eluting
with 30 to 40% ethyl acetate gradient in  heptane to
afford
2-(1-tert-butoxycarbonvl-lH-thieno[3,2-c]pyrazol-3-yl)
-5-formyl-indole-l- carboxylic acid tert-butyl ester
[300mg, 81%, Intermediate (11)] as a white solid; 1H
NMR  [(CD3)2SO)]: 810.079 (111, s, CHO), 8.323 (1H,
s), 8.318 (11L d), 8.017 (1H, s), 7.978 (11-,  d),
7.391 (1H, d), 7.345 (1H, s), 1.660 (911, s), 1.341
(9H, s); TLC data Rf= 0.37 (30% ethyl  acetate in
heptane). Step2. To a solution
of2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-y
l -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 tetrahydrofiuan, 1 mL) at  -78C. The
resulting reaction mixture is stirred at the same
temperature for lh then quenched  it by the addition
of water at 0C (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 i WO 2005/026175
PCT/US2004/023814  -65 acid tent-butyl ester [99mg,
85%, Intermediate (12)] as a white foam; LC/MS: (M+H,
546).  Step 3. The mixture of
2{1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrml-3-yl)-5-
(hydmxy- phenyl-methyl)-indole-l-carboxylic acid
tert-butyl ester [99 mg, 0.181 mmol, Intermediate
(12)] in tetrahydrofuran (2 mL) and KOH (1M aqueous, I
mL) is stirred at 60C under  nitrogen for 22 hours.
The solvent is removed in vacuo. To this slurry
mixture is added water  2 mL) and brought ( pH to 6 by
addition of 2N hydrochloric acid. The product is
extracted three times with dichloromethane (20 nL) and
the combined extracts are washed with brine  then
dried over sodium sulfate. The residue is
chromatographed on I Og silica gel cartridge,  eluting
with 50 to 100% ethyl acetate gradient in heptane to
afford phenyl-[2-(1H-thieno[32-
c]p3razol-3-vll-lH-indol-5yll-methanol [56 mg, 89%,
Example 24] as a off-white solid;  LC/MS: 346 (M+H),
328 [(M-18)+H]; TLC data: Rj= 0.14 (50% ethyl acetate
in heptane). Exam lp a 25
Phenyl-[2-(1H-thieno(3,2-c]pvrazol-3-yl)-lH-indol-5-y]
-methanone H s  step I '&M\ \N-NI 0 yo 0  (12) (13)
step 2 rl \  N ,-NH  H Exmplc 25 Step 1. To a solution
of
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
5-(hydroxy- phenyl-methyl)-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%Na2S2O3/saturated NaHCO3 (5 mL),
NaHCO3 (10 mL), water (10 mL), brine WO 2005/026175
PCTIUS2004/023814  -66 and dried over sodium sulfate.
The residue is chromatographed on 35g silica gel
cartridge,  eluting with 30% ethyl acetate /Heptane to
afford 5-benzoyl-2-(1-tert-butoxycarbonyl-1H-
thieno[32-clpvrazol-3-vl)-indole-l-carboxylic acid
tert-butyl ester [440 mg, 69%, Intermediate  (13)] as
a white solid; LC/MS: 544 (M + H). Step 2. A mixture
of
5-benzoyl-2-(I-tert-butoxycarbonyl-IH-thieno[3,2-c]pyr
azol-3-yl)- indole-l-carboxylic acid tert-butyl ester
[122 mg, 0.224 mmol, Intermediate (13)] in
tetrahydrofinan (9 mL) and IM KOH(aqueous, 2 mL) is
heated at 60C oil bath overnight. The  solvent is
removed and added water (5 mL). The water layer is
neutralized with 3N  hydrochloric acid and extracted
three times with ethyl acetate (2OmL). The combined
ethyl  acetate phases are washed with brine and dried
over sodium sulfate. The residue is  chromatographed
on 1 Og silica gel cartridge, eluting with 50 to 100%
ethyl acetate gradient in  heptane to afford
phenyl-[2-(1H-thienof32-clpyrazol-3-vh)-1H-indol-5-yl]
-methanone (58 mg,  75%, Example 25) as a pale yellow
solid; III NMR [(CD3)2SO)]: 8 13.38 (1H, s), 12.09
(111,  s), 8.05 (111), 7.78 (8H, m), 7.23 (1H, d, J =
5.2 Hz), 6.87 (111); LC/MS: 344 (M + H). Example 26
1-Phenyl-l-[2-(1H-thieno[32-clpvmzol-3-yl)-1H-indol-5-
vll-ethanol  no ca, `N N NYO Na  010 H N  - O O  



(13) Y- F]weple26 To a solution of
5-benzoyl-2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyr
azol-3-yl)-indole-l- carboxylic acid tert-butyl ester
[Intermediate (13)] in anhydrous tetrahydrofiaan (5
mL) is  added methylmagnesium bromide (1M in
tetrahydrofiran, 0.8 nmL) at -78C. Stirred under
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
0C 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 I Og silica gel, eluting with 30 to
50% ethyl acetate gradient in heptane to  afford
1-phenyl-l-[2-(1H-thienof3,2-c]pyrazol-3-vl)-1H-indol-
5-yl]-ethanol (56mg, 71%, WO 2005/026175
PCT/US2004/023814  -67 Example 26) as a beige solid;
LC/MS: 360 (M+H);1H NMR [(CD3)2SO)]: S 13.20 (11L s),
11.45 (1H, s), 7.73 (1H, d), 7.62 (lH, s), 7.43 (2H,
m), 7.25 (6H, m), 6.59 (IH, s), 5.53 (1H, s),  1.86
(3H, s). Example 27
(S)-1-Phenyl-l-[2-(1H-thieno[3.2-clpyrazol-3-yl)-1H-in
dol-5-vl]-etbanol  OH \ N'  H The racemic
I-phenyl-l-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-
5-yl]-etbanol (45 mg,  Example 26) is purified by
chiral HPLC (Column: chiralcel OD, 4.6 mmlID x 250 mm,
10  micron. Mobile phase: 55% ethanol with I mmol
ammonium tdfluoroacetate and 45%  heptane with lmmol
ammonium trifluoroacetate) and the desired eluent
fractions are  concentrated and lyophilized to afford
one of the enantiomers of
1-Phenyl-1-[2-(1H-thieno[3.2-
clpyrazol-3-y1)-1H-indol-5-yll-ethanol (11 mg) as a
white solid; chiral BPLC retention time  10.96 minutes
at 215 nm. Example 28 



1-[2-(1
H-thieno[3,2-clpyrazol-3-vl)-1H-indol-5-vll-propan-l-o
ne S OR S  Step 1 N NIrO t~ N.'NO  O o O O'O O  (11)
(14) Step2  o s \ s YO  H N-NH p3 /l  Example 28 (15)
WO 2005/026175 PCT/US2004/023814  -68 Step 1. By
proceeding in a manner similar to that described in
Step 2 of Example 24 but  substituting ethyl magnesium
bromide for phenyhnagnesium bromide there is prepared
2 1- tert-butoxycarbonyl-lH-thieno[3,2-c]pvmwl 3 vll
5{1 hydroxy-promd)-indole-l-carboxylic  acid
tert-butyl ester [73%, Intermediate (14)] as a white
solid. Step2. By proceeding in a manner similar to
that described in Step 1 of Example 25 but
substituting
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-5{1-hydroxy-propyl)- indole-1-carboxylic acid
tert-butyl ester [Intermediate (14)]for
2-(1-tert-butoxycarbonyl-lH-
thieno[3,2-c]pyrazol-3-yl)-5-(hydroxy-phenyl-methyl)-i
ndole-l-carboxylic acid tert-butyl ester
[Intermediate (12)] there is prepared
2-(1-tert-butoxycarbonyl-IH-thienol3
2-c]pyrazol-3-yl)- 5-propionyl-indole-l-carboxylic
acid tert-butyl ester [73% Intermediate (15)l as a
white solid.  Step 3 _By proceeding in a manner
similar to that described in Step 2 of Example 25 but
substituting
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-5-propionyl-indole-l- carboxylic acid tert-butyl
ester [Intermediate (15)] for
5-benwyl-2-(1-tert-butoxycarbonyl-lH-
thieno[3,2-c]pyrazol-3-yl)-indole-l-carboxylic acid
tert-butyl ester [Intermediate (13)] there is  



prepared
1-[2-(1H-thieno[3,2-clpyrazol-3-K)-IH-indol-5-vll-prop
an-l-one [94%, Example 28]  is isolated as white
solid; 1H NMR [(CD3)2S0)]: S 13.34 (111, s), 11.98
(1H, s), 8.31 (1H, s),  7.77 (211, m), 7.47 (111, d, J
= 8.5 Hz), 7.21(111 d, J = 5.2 Hz), 6.79 (111, s),
3.07 (2H, q, - CH CH3), 1.13 (3H, t, -CH ); LC/MS: 296
(M + H). Example 29 1-Cvclohexvl-l-[
j1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-y11-propan-l
-ol x \  O~ NON` ~O~ I / N-NH  o x (15) Exiple29 A
solution of
2-(l-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-5-propionyl-indole-l- carboxylic acid tert-butyl
ester [400 mg, 0.807 mmol, Intermediate (15)] in
anhydrous  tetrahydrofuran (20 mL) is cooled to -78C
under nitrogen. To it is added cyclohexyl WO
2005/026175 PCT/US2004/023814  -69 magnesium bromide
(2M in tetrahydrofuran, 1 mL). After stirring for 20
minutes, the cooling  bath is removed and the reaction
temperature is brought to room temperature over 20
minutes.  The reaction mixture is cooled to 0C and
quenched with the addition of saturated ammonium
chloride (6 mL) followed by water (20 mL). The aqueous
layer is extracted three times with  ethyl acetate (40
mL). The combined extracts are washed with brine and
dried over sodium  sulfate and filtered over 5g silica
gel cartridge and washed the cartridge with ethyl
acetate(20  mL). The filtrate is removed in vacuo to
afford alcohol (520 mg) as an orange foam. The orange
foam (520 mg, 0.862 mmol) is dissolved in
tetrahydrofuran (15 mL) and treated  with lM KOH
(aqueous, 15 mL) and heated at 70C oil bath overnight.
The solvent is  removed, water added and neutralized
with 3N hydrochloric acid. The product is extracted
three times with ethyl acetate (20 mL). The combined
ethyl acetate phases are washed with  brine and dried
over sodium sulfate. Purification by chromatography (1
Og silica gel cartridge,  50% ethyl acetate /heptane)
gave 1-cyclohexyl-l
[2-(lH-thienof3.2-clpwazol-3-fy-IH-indol- 



5-yll-pronan-l-ol (150 mg, 46%, Example 29) as a cream
solid; 1HNMR [(CD3)2SO)]: S  13.21 (11-1, s), 11.41
(111, s), 7.75 (1H, d), 7.53 (1H), 7.29 (1H), 7.20
(1H), 7.11 (111), 6.59  (1H), 4.21 (1H, OH), 1.91(3H,
br m), 1.78 (1H, hr d), 1.68 (3H, br t), 1.39 (111, br
d), 1.25 - 0.87 (51, in), 0.63 (3H, t); LC/MS: 380
(M+H). Example 30
1-Cyclohexyl-1-[2-(1H-thieno[3.2-c]p3razol-3-yl)-1H-in
dol-5-yll-propan-l-ol. enantiomer I  The racemic
mixture
1-cyclobexyl-l-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-in
dol-5-yl]-propan- 1- 1(145 mg, Example 29) is purified
by chiral HPLC (Column: chiralcel OJ. Mobile phase:
40 % heptane/60 % etbanoU0.05 % DEA) and the desired
eluent fractions are concentrated and  lyophilized to
afford chiral alcohol
1-cyclohexvl-l-[2-(1H-thieno[3.2-clt,wazol-3-yl
-1H-indol- S-v1]_pronan-1-oL enantiomer 1 [51 mg,
Example 30] as a white solid; chiral HPLC retention
time 12.57 minutes at 215 nm; IH NMR [(CD3)2S0)]: S
13.22 (1H, s), 11.39 (1H, s), 7.75  (1H, d, J = 5 Hz),
7.53 (111, s), 7.32 (1H, J = 8.7 Hz), 7.20 (1H, d, J=
5.2 Hz), 7.11 (111, dd),  6.60 (111, s), 4.21(1H, s,
OH), 1.87 (3H, hr m), 1.71 (11-1, br d), 1.59 (31, br
t), 1.18 (1H, br d),  1.18 - 0.87 (513, in), 0.63 (3H,
t); LC/MS: 380 (M+H). WO 2005/026175
PCTIIJS2004/023814  -70 Example 31
1-Pyridin-2-vl-1-[2-(1H-thienof32-c]p3razol-3-yll-1H-i
ndol-5 yl)-pro pan-1-ol  H 14INH \ p N  H  Emmple 28
Example 31 To a solution of 2-bromopyridine (224 mg,
1.42 mmol) in anhydrous tetrahydrofuran (2 mL) is
added n-BuLi (1.6 M in hexane, 0.95 ml, 1.52 mmol) at
-78C under nitrogen. After stirring  for 20 minutes,
to it is added a solution of
1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl)-
propan-1-one (140 mg, 0.473 mmol, Example 28) in
anhydrous tetrahydrofuran (4 mL) drop  wise. After 30
minutes, the cooling bath is removed and continued
stirring at ambient temp for  



30 minutes. The reaction is quenched 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
cartridge, 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:Mridin-2-yl-l-[2-(IH-thieno[3
2-clnvrazol-3-yl)-lH-indol-5-yl]-nronan-l-ol (171 mg,
31%, Example 31) as abeige solid; IHNMR [(CD3)2SO)]: 5
13.195 (1H, s), 11.417 (1H, s),  8.472 (1 H, d), 7.742
- 7.661 (4H, m) 7.259 -7.166 (411, m), 6.59 (1H, s),
5.697 (11!, s, OH),  2.361 (2H, m), 0.785 (311 t);
LC/MS: 375 (M+H). Example 32
2-f2-(1H-Thieno[32-c)pyrazol-3-y1-1H-indol-5-sd1-butan
-2-ol  o H \  N N'N~0 \ \ 00\ 0 - I / N-NH  H  tl~
EMMplc32 WO 2005/026175 PCTIUS2004/023814  -71 A
solution of
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yI)
-5-propionyl-indole-i- carboxylic and tert-butyl ester
[450 mg, 0.908 mmol, Intermediate (15)] in anhydrous
tetrahydrofuraa (25 mL) that is cooled to -78C is
added methylmagnesium bromide (1M in tetmhydrofuran, 3
mL) via syringe under nitrogen. After stirring for 30
minutes cooling bath is ~  removed and brought the
reaction to room temperature. The reaction is cooled
to -78C then additional 5 mL of methyl magnesium
bromide is added. After 30 minutes, the cooling bath
is  removed and reaction temperature is brought to
room temperature. After 4 hours, it is  quenched by
the addition of saturated ammonium chloride (6 mL).
After stirring for 10  minutes, water (20 mL) is added
and extracted three times with ethyl acetate (40 mL).
The  



combined ethyl acetate phases are washed with brine
and dried over sodium sulfate.  Purification by
chromatography (35g silica gel cartridge, 1:1 ethyl
acetate /heptane) afforded
2-f2-(1H-thienof32-clpvm7ol-3-vll-lH-indol-5-yl] butan
2-01 [148 mg, 52%, Example 32] as  a white solid; III
NMR [(CD3)2S0)J: S 13.204 (IH, s), 11.402 (1H, s),
7.743 (IH, d), 7.595  (1H, s), 7.333 - 7.192 (3H, m),
6.598 (111, s), 4.658 (IH, s, OH), 1.728 (2H, q),
1.461 (3H, s),  0.702 (3I-L t); LC/MS: 312 (M+H).
Example 33A & Exam lp a 33B  fR)-2-f2-(1H-Thieno[3
2-clpvrazol-3-vl)-1H-indol-5-v11 butan 2-01 and
(S)-2-[2-(1H-
Thieno[32-clp3razol-3-vl)-lH-indol-5-vll-butan-2-ol OR
off  and  N-N N N,-NH Example 33A Example 33B The
racemic mixture
2-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-y1]-but
an-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-f2-(1H-thienof3
2-c]pvrazol-3-yl)-IH-indol-5-vll-butan 2-o1 and
(S~2-[2 (lH
thienof3,2-c]pynwl-3-vII-1H-indol-5-yl]-butan-2 0l
isomers. One isomer has chiral HPLC  retention time
11.52 minutes at 254 am; IH NMR [(CD3)2SO)]: S 13.21
(1H, s), 11.40 (1H, s),  7.73(1$ d, J=
5.2Hz),7.58(Ili,s),7.32(IH,d,J=8.5Hz),7.18(21-L
m),6.59(1H,s),4.65 WO 2005/026175 PCT/US2004/023814
-72 (12, s), 1.73 (211, q), 1.44 (3H, s), 0.70 (31-1,
t); LC/MS 312 (M+H)] and the other isomer has  chiral
HPLC retention time 14.35 min at 254 mm;' 1H NMR
[(CD3)2SO)]: S 13.23 (1H, s),
11.41(1H,s),7.75(1H,d,J=52Hz),7.60(1H,s),7.34(113,d,J=
8.5Hz),7.20(213,m),  6.61 (1H, s), 4.67 (1H, s), 1.77
(213; q), 1.46 (311, s), 0.72 (31L t); LC/MS 312
(M+H)]. Example 34
1-(2-Pvrrolidin-1-vlmethyl-nheny)-1-12-(1H-thieno[32-c
lpyr zzol-3-yl)-lH-indol-5-yll- 



pronan-1-oll O C)N OH  N-NH I I N N- ' Example 28
Example 34 To cooled (-40C) solution of
1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl)-pro
pan-l- 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 lh,
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-nyrrolidin-l-ylmetYhlphenyl)-1-[2-(1H-thieno[3.2-
c ol-3-yl}1H-indol-5-yl]_propan- l- l (50mg, Example
34) as white powder;1H NMR [(CD3)2SO)]: S
13.22(11-Ls), 11.48 (111,  s), 8.73 (1H, s), 7.74 (2H,
m), 7.45 (11-1, s), 7.41 (1H, t), 7.39 -7.25 (4H, m),
6.93 (11-L d), 6.59  (1H, s), 2.68 (iN, 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-l-tart-butoxycarbonyl-lH-indol-2-yl-thieno
[3 2-clpvrazole-1 5-dicarboxvlic acid  1-tert-butyl
ester 5-methyl ester WO 2005/026175 PCT/1JS2004/023814
-73 RD ffipt I / \ SUP3  an a')  



0 S p.  Steps Nogh  N~ uO O Enmpte35 01~1 ao  Step 1.
To a solution of indole-5-carboxylic acid [10g, 62.05
mmol, Intermediate (16)] in  anhydrous tetrahydrofuran
(1000 mL) is added methyl lithium (1.6M in diethyl
ether, 150 mL)  drop wise over 60 minutes periods. The
resulting precipitate is stirred at ambient temp for
40  hours. The reaction is cooled to 0C and quenched
by the cautious addition of water (5 mL) until
boiling stopped. The solvent is removed in vacuo and
the slurry mixture is partitioned between
dichloromethane (500 mL) and water (100 mL).
Dichloromethane layer is washed with IN  hydrochloric
acid (20 mL), saturated NaHCO3 (20 mL), brine and
dried over sodium sulfate.  The residue is
chromatographed o on 110 g silica gel cartridge (30 to
50% ethyl acetate gradient  in heptane) to afford
1-(1H-indol-5(IH-indol-5l~thanone [5.0g, 50.6%,
Intermediate (17)] as colorless  oil. Oil solidified
on standing, III NMR (CDC13): 8 8.846 (IH, br s),
8.356 (1H, s), 7.917 (IH,  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 tetrahydrofinan
(60 mL) is added di-tert-butyl- dicarbonate (IM in
tetrahydrofi, n, 32 mL) drop wise at 0C over 55
minutes. Stirred 10  minutes then water (30 mL) is
added and the product extracted three times with ethyl
acetate  (50 mL). The combined ethyl acetate layers
are washed with brine and dried over sodium  sulfate.
The residue is chromatographed on 11 Og silica gel
cartridge (15 - 20% ethyl acetate  gradient in
beptane) afforded 55-acetyl-indole-l-carbolic acid
tert-b l esterindole-l-carbolic acid tert-b l ester
[1.28g, 81%, WO 2005/026175 PCT/Q52004/023814  -74 



Intermediate (18)] as colorless oil. Oil solidified on
standing; 113 NMR (CDC13): S 8.201  (2H), 7.966 (111),
7.657 (113), 6.661 (1H), 2.672 (3H),1.701(911); LC/MS:
260 (M+11).  Step 3. A mixture of
5-acetyl-indole-1-carboxylic acid tert-butyl ester
[4.85g, 18.70 mmol,  Intermediate (18)], ethylene
glycol (5.0 g), pyridiniump-toluenesulfonate (100 mg)
in benzene  (35 mL) is reflwced under N2 with a
Dean-Stark trap for 24 hours. To this resulting dark
reaction mixture is added solid NaHCO3 (2.5 g). After
stirring for 15 minutes, it is filtered  under suction
and washed three times with ethyl acetate (30 mL). The
filtrate is washed twice with water (10 mL) and dried
over sodium sulfate. The crude is chromatographed on l
Og silica I  gel cartridge (heptane then 10% ethyl
acetate in heptane) afforded
5-(2-methyl-[1.3]dioxolan-2 yl)-indole-1-carboxylic
acid tert-butyl ester [ Intermediate (19)] as
colorless oil; 1H NMR  (CDC13): S 8.128 (111, d),
7.706 (113, s), 7.625 (113), 7.475 (1H, dd), 6.591
(111, d), 4.106 (2H,  m), 3.843 (211, m), 1.742 (3H,
s), 1.703 (913, s); LC/MS: 304 (M + H). Step 4. To a
solution of
5-(2-methyl-[1,3]dioxolan-2-yl)-indole-1carboxylic
acid tert-butyl  ester [4.96 g, 16.35 mmol,
Intermediate (19)] in anhydrous tetrahydrofuran (2OmL)
is added  triisopropyl borate (4.61g, 24.51 mmol) and
cooled to 0C under N2. To it is added LDA (1.8  M in
heptane/tetrahydrof rran /ethylbenzene, 14 mL) drop
wise at 0C over 40 minutes periods.  After another 35
minutes, the reaction is quenched by the addition of
aqueous 2N hydrochloric  acid at 0C. 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 ethyl acetate phases are dried over sodium
sulfate and filtered. The solid crude is  triturated
with acetoniirile and water to obtain
5-acetyl-2-methyl-indole-l-carboxylic acid tert- butyl
ester (4.76g, 96%, Intermediate (20)) as light yellow
solid; lH NMR (CDC13): S 8.30  (2.67,3H), 8.18 (113,
d), 7.90 (113, d), 6.78 (113, s), 2.61 (313, s),1.62
(913, 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. Ina
Smith process vial (10-20 mL capacity) is placed
5-acetyl-2-methyl-indole-l- carboxylic acid tert-butyl
ester (436 mg, 1.44 mmol, Intermediate (20)],
3-iodo-tbieno[3,2 



I WO 2005/026175 PCTIUS2004/023814  -75
c]pyrazole-1,5-dicarboxylic acid I-tart-butyl ester
5-methyl ester [392 mg, 0.960 mmol,  Intermediate
(21)],
[1,1'-bis(diphenylphosphino)-ferfocene]dichloropal1adi
um with  dicbloromethane adduct (78 mg, 0.0955 mmol),
cesium carbonate (938 mg, 2.88 mmol) and a  mixture of
1,4-dioxaae/water (10:2 mL). The reaction tube is
filled with N2 and sealed using  capping device. The
reaction mixture is heated at 90C via microwave
(Personal chemistry  optimizer) for 10 minutes. Water
is pipetted out and added solid sodium sulfate. The
organic  phase is directly loaded onto 109 silica gel
cartridge and chromatographed on 35g silica gel
cartridge (20 - 30% ethyl acetate gradient in heptane)
to afford 3-(5-acetyl-l-tert
butoxycarbonyl-IH-indol-2-vl)-thieno[3 2-clpyrazole-1
5-dicarboxylic acid 1 tert butyl ester 5  methyl ester
(230 mg, Example 35) as white solid; 1HNMR
[(CD3)2SO)]: 5 8.388 (1H, s),  8.199 (1H), 8.055 (1H),
7.901 (lH, s), 7.339 (1H, s), 3.914 (31L s), 2.662
(3H, s), 1.671 (9H,  s), 1.365 (9H, s); LGMS: 540
(M+H). Intermediate (21)
3-iodo-thienof3,2-cluyrazole1,54carbo2ylic acid
1-tert-butyl ester 5 -methyl ester used in  Step 5 of
Example 35 was prepared as follows: NO NH,  Step I
Step 2 Ho. S McOz S McO-C s [  (22) (23) (24) H O  AP
0\1 N  0 I ~ --- uco2c I I N Step4 MCO,C O I /N  



S S  O (21) (26) (25)  Step 1.
5-Methyl-4-nitro-thiophene-2-carboxylic acid is
prepared according to Snider et aL (IL  IL Snider and
L. A. Carpino, L F. Zack, Jr., J. F. Mllls, 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, NL Tiecco, M. Tingoli, J.
Chem. Soc., Perkin1, 1980, 1331-1335; V.M. Colburn, B.
Iddon, H. Shuschitzky, J. Chem WO 2005/026175
PCT/US2004/023814  -76 Soc., Perkin I, 1977,2436-2441)
to obtain 5-methvl-4-nitro-thiophene-2-carboxylic acid
methyl ester [Intermediate (23)]. Step 2.
5-Methyl-4-nitro-thiophene-2-carboxylic acid methyl
ester [15.09 g., 75.0 mM,  Intermediate (23)] is
dissolved in ethyl acetate (200 mL) to which 10%
palladium on charcoal  (1.03 g) is added and the
mixture is shaken under 50 psi of hydrogen. The
catalyst is removed  by filtration and the solvent is
removed leaving 4-amino-5-methyl-t
ionhene-2-carboxylic acid  methyl ester [12.82 g.,
99.8%, Intermediate (24)] as a yellow solid; MS 171.9
(100%, M + 1).  Step 3. A magnetically stirred mixture
of potassium acetate (4.52 g, 46.1 mM) in toluene (100
mL) containing 4-amino-5-methyl-thiophene2-carboxylic
acid methyl ester [12.8 g, 74.7 mM,  Intermediate
(24)] is warmed to dissolve the amine. Acetic
anhydride (13.8 mL, 124.9 mM) is  added to this
mixture and it is heated in an oil bath. Isoamyl
nitrite (9.73 mL, 72.4 mM) is  added over 30 minutes.
Heating at 93'C is continued overnight. The cooled
mixture is diluted  with ethyl acetate (100 mL),
filtered and the filtrate is concentrated to a black
solid which is  purified by chromatography, eluting
with heptane-25% ethyl acetate, heptane-35% ethyl
acetate, heptane-40% ethyl acetate, heptane-50% ethyl
acetate, heptane-60% ethyl acetate.  Fractions
containing pure product are combined and concentrated
to afford 1-acetyl-1H-
thienof3,2-c]p3razole-5-carboxylic acid methyl ester
[9.74 g, 49.3%, Intermediate (25)]. 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 60C 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 dimethyl formamide (2
mL). The reaction mixture then heated to 60C for 1
hour. The solvent is removed in vacuo. The crude is
partitioned between ethyl acetate (100  mL) and water
(100 mL) 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[32-c]pvrazole-5-
carboxylic acid methyl ester [1.58g, 89%, Intermediate
(26)] as light yellow solid; 1H NMR  [(CD3)2S0)]: 6
13.80 (1H, brs, NH), 7.947 (1H, s), 3.870 (3H, s). WO
2005/026175 PCTIUS2004/023814 i  -77 Step 5. To a
mixture of 3-iodo-lH-thieno[3,2-c]pyrazole s
carboxylic acid methyl ester [1.5g,  4.87 mmol,
Intermediate (26)] in tetrahydroftan (120 mL) is added
4(dimethylamino)pyridine  (8 mg) and
di-tert-butyl-dicarbonate (IM in tetrahydroforan, 5.3
mL) dropwise at room  temperature. After stirring for
30 minutes, the solvent is removed in vacuo. The solid
is  suspended in a mixture of ethyl acetate, heptane
and methanol and stirred for a while. The  solid is
filtered and vacuum dried to give 3-iodo-thieno[3
2-c]pyrazole-1 5-dicarboxvlic acid 1- tart-butyl ester
5-methyl ester [1.72 g, 87%, Intermediate (21)] as
off-white solid 1HNMR  [(CD3)2SO)]: S 6.880 (1H, s),
3.900 (3H, s), 1.633 (91-1', s); LC/MS: 409 (M+H).
Exam lp a 36 3-(5-Acetyl-IH-indol-2-vl)-lH-thieno[3
2-c]pyrazole-5-carboxylic acid methyl ester F  0 o o
N N~Nlr I \ \ \   ~ N-NH  Example 35 Example 36 A
solution of
3-(5-acetyl-l-tort-butoxvcarbonvl-]H-indol-2-yll-thien
o[3 7-c]pyra?ole-I 5  



dicarboxvlic acid 1-tert-butyl ester 5-methyl ester
(115 mg, 0.213 mmol, Example 35) in  tetrahydrofinun
(5 mL) is treated with 2N hydrochloric acid (aqueous,
3 mL) and heated at  70T for 17 hours. The reaction is
cooled to room temperature and neutralized with Na2CO3
(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 l Og silica gel cartridge (50 -
70% ethyl acetate gradient in heptane) afforded 3
5-ace 1-
1H-indol-2-yll-IH-thieno[3.2-clpvrazole-5-carboxylic
acid methyl ester (15 mg, Example 36)  as white solid;
lH NMR [(CD3)2SO)]: 8 13.82 (113, s), 12.13 (113, s),
8.34 (1H, s), 7.97 (111,  s), 7.78 (111, d), 7.50 (1H,
d), 6.90 (11-L s), 3.91 (3H, s), 2.61(3H, s); LC/MS:
340 (M+H). Example 37
3-(5-Hvdroxvmethvl-lH-indol-2-vll-IH-thieno[3
2-c1vyrazole-5carboxvfic acid WO 2005/026175
PCT/US2004/023814  -78- ~Ij CV&  step I W S I  0 Step
2  0 OH  s P..PR37 Step 1. In two separate Smith
process vials (10- 20 ml, capacity) are added
3-iodo-lH- thieno[3,2-c]pyrazole-5-carboxylic acid
methyl ester [420 mg, 1.36 mmol, Intermediate (26)],
5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indole-2-b
oronic acid 1-carboxylic acid tert-butyl  ester [912
mg, 2.25 mmol, Intermediate (8), prepared as described
in Example 14 of International Patent Application
Publication No. WO 02/32861], potassium carbonate (2M,



aqueous, 2.25 mL)
tetrakis(triphenylphospbine)palladium(0) (87 mg,
0.0752 mmol), and a  mixture of toluene/ethanol (9:3
mL). The reaction tube is filled with N2 and sealed
using  capping device. The reaction mixture is heated
to 120C 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 R.ffiactions 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 R, f  fractions are combined
and evaporated in vacuo to give product
3-[5-tert-butyl-dimethyl- silanyloxvm ethyB-1
H-indol-2-yll-lH-thieno[3 2-c]pyrazole-5-carboxylic
acid methyl 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
-yl]-1H- thieno[3,2-c]pyrazole-5-carboxylic acid
methyl ester (1.0 g, 2.26 mmol, intermediate 28) in WO
2005/026175 PCTIUS2004/023814  -79 tetrahydrofiaan (20
mL) is added sodium hydroxide (500 mg) and water (7
mL) and heated at  60C oil bath for 16 hours. To it is
added water and adjusted pH to 4 with 2N hydrochloric
acid. The product is extracted with three times ethyl
acetate (50 mL). The combined ethyl  acetate phases
are washed with brine and dried over sodium sulfate.
Purification by  chromatography using silica gel
(ethyl acetate then 10% methanol in ethyl acetate)
afforded oil.  The oil is dissolved in methanol and
triturated with water to give 3-(5-hydroxvmeth 1
indol-2-yll-lH-thieno[3 2-elpyrazole-5-carboxylic acid
(286 mg, 91%, Example 37) as beige  solid; III NMR
[(CD3)2SO)]: 613.572 (2H, br s), 11.570 (1H, s), 7.817
(IM, 7.509 (1H, s), 7.381 (1H, d), 7.104 (1H, d),
6.677 (II3, s), 5.004 (IH, OH), 4.550 (2H, CHzOH);
LC/MS: 313 I  (M+H). Example 38 



[4 (4
Fluoro-nhenyll-niperazin-l-yl1-[3-(5-hydroxymethyl-1H-
indol-2-yl)-IH-tlrieno[3 2- clpyrazol-5-yl]-methanone
O F  OH 0 '7r H \ \~/  8 OH N-NH N N-M3  Exmiplc 37
Ezempie38 To a solution of
3-(5-hydroxymethyl-lH-indol-2-yl)-1H-thieno[3,2-c]pyra
zole-5-carboxylic F  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-fluorophenyI)piperazine (79 mg, 0.43 8 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
(3xlOmL), 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-
phenyll-pinerain-l-vl]-[345-hvdroxvmethl-IH-indol-2-)4
IH-thieno[32-c]pvrazol 5 yll  methanone [110 mg, 56%,
Example (38)] as cream solid, mp = 156-158C; IH NMR WO
2005/026175 PCT/US2004/023814  -80 [(CD3)2SO)]: 8
13.490 (111, s), 11.59 (1H, s), 7.563 (2H), 7.356
(111), 7.109 - 6.985 (511, m),  6.648 (1H), 5.004 (1H,
t, OR), 4.553 (2H, d, OCHE, 3.856 (411, br s), 3208
(41, br peak);  LC/MS: 476 (M+H). Example 39 3-(5-H5
drox)pethyl-lH-indol-2-yl)-1H-thienoL3~2-c]pyrazole-5-
carboxylic acid (3-ethoxy- aronvll-amide 0  



o OH O  H VN/~ S  HH A ~.NH  Example 37 Example 39 To
a mixture of
3-(5-hydroxymethyl-lH-indol-2-yl)-1H-thieno[3,2-c]pyra
zole-5-carboxylic  acid [159 mg, 0.507 mmol, Example
37], 1-hydroxybenzotriazole (116 mg, 0.858 mmol), PS-
carbodiimide (1.2 mmollg, 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
I Og silica, gel cartridge (ethyl acetate then I%
methanol in ethyl acetate) to  give thick semi solid.
It is redissolved in methanol and triturated with
water to give
3-(5-hvdroxymethyl-lH-indol-2-yll-1H-tbieno[3'2-clpyra
zole-5-carboxylic acid (3-ethoxy  umpyl-amide [30 mg,
Example 39] as pale yellow solid; 1HNMR [(CD3)2SO)]: 8
13.490  (1H, s, NH), 11.56 (111, NH, s), 8.70 (111,
t), 7.88 (114, s), 7.51 (111, s), 7.38 (1H, d), 7.10
(1H,  s), 6.66 (1H, s), 5.01 (11L t, OH), 4.55 (211,
HOCHX-), 3.44 (6H, m), 1.80 (2M, 1.12 (3H, t);  LC/MS:
399 (M + H). Example 40
3-(5-Hvdroxymethyl-lH-indol-2-yl)-lH-thieno[3.2-clvvra
zole-5-carboxylic and methyl ester WO 2005/026175
PCTIUS2004/023814  -81 Si Co'm H N NM I NH jr~HIi  H
(28) En Ie 40 



A solution of
3-[5-(tent-butyl-dimethyl-silanyloxymethyl}1H-indol-2-
yl]-lH-thieno[3,2- c]pyrazole-5-carboxylic acid methyl
ester [192 mg, 0.435 mmol, Intermediate (28)] is
dissolved in tetrahydrofiran (10 mL) and treated with
tetrabutylammonium fluoride (1.0 M in
tetrahydrofuran, 0.52 mL) and stirred overnight. The
reaction mixture is diluted in ethyl  acetate and
washed with water, brine and dried over sodium
sulfate. The residue is  chromatographed on lOg silica
gel cartridge (50% ethyl acetate in heptane then ethyl
acetate) to  obtain solid. Recrystallization from
ethyl acetate and heptane afforded 345-hydroxvmethvl-
1H-indol-2-yl)-1H-thieno[3,2-c]pvrazole-5-carboxylic
acid methyl ester [90 mg, 73%,  Example 40] as beige
solid; 1H NMR [(CD3)2SO)]: 8 13.66 (Ill, s), 11.60
(1H, s), 7.92 (1H,
s),7.51(1H,s),7.38(1H,d,J=8.2Hz),7.10(1H,d,J=8.2Hz),6.
68(1H, s), 5.75(1H,brs,  OE), 4.54 (2H, s, -CH OH),
3.90 (3H, s, -CO2CH ); LGMS 328 (M+ + H). Exam lp a 41
3-(5-Hvdroxymethvl-lH-indol-2-yl)-lH-thienof3
2-c]py2azole-5-carboxylic acid (pyridin-2-
ylmethvl)-amide WO 2005/026175 PCT/OS2004/023814  -82
H` step r SStop 2 S N  N1 / OR '`  S ` ' Nl N  H H  0
P!  Step 3 + 11(01%  Step 4 NH H NiNH  E~Ic/1 (3!)
Step 1. To a solution of
3-iodo-lH-thieno[3,2-c]pyrazole-5-carboxylic acid
methyl ester [4.5g,  



14.60 mmol, Intermediate (26)] in tetrahydrofuran (90
mL) is added potassium hydroxide (2.83  g, 50.44 mmol)
and water (20 mL). The resulting reaction mixture is
heated at 60C 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). j  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-lH i
tbieno[3.2-c]pyrazole-5-carboxylic acid [2.15g, 50%,
Intermediate (29)] as white solid; III NMR
[(CD3)2SO)]: & 13.711 (111, s), 7.832 (111, s); LC/MS:
294 (M+H). Step 2. A mixture of
3-iodo-lH-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), 1-hydroxybenzotriazole (482 mg, 3.57 turn
1) 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 WO 2005/026175
PCTIUS2004/023814  -83 chromatographed on 35g silica
gel cartridge (ethyl acetate and 10% methanol in ethyl
acetate)  to give 3-iodo 1H-thienof3.2
clnvrswle-5-carboxylic acid (pyridin-2-vlmethvl mide
[1.08g,  79%, Intermediate (30)] as a light yellow
solid; LC/MS: 385 (M+H); Ill NMR [(CD3)2SO)]:  S 13.67
(iN, s), 9.35 (IH, t), 8.53 (1H), 8.01(1H), 7.80 (IM,
7.36 (111, d), 7.28 (111), 4.58  (2H, d). Step 3. Ina
Smith process vial (10-20 mL capacity) is added
3-iodo-lH-thieno[3,2-c]pyrazole- 5-carboxylic acid
(pyridin-2-ylmethyl)-amide [255 mg, 0.664 mmol,
Intermediate (30)], 5-(tert-
butyl-dimethyl-silanyloxymethyl)-1H-indole-2-boronic
acid 1-carboxylic acid tert-butyl ester  [404 mg,
0.997 mmol, Intermediate (8), prepared as described in
Example 14 of International  



Patent Application Publication No. WO 02/32861],
tetralds(triphenylphosphine)palladium(0)  (77mg,
0.0666 mmol), potassium carbonate (2M aqueous, 1 mL)
and toluene/ethanol (6:3 mL).  The reaction tube is
filled with N2 and sealed using capping device. The
resulting reaction  mixture is heated to 120C using a
microwave (Personal chemistry optimizer) for 1020 s.
The  reaction mixture is diluted with ethyl acetate
(50 mL), washed twice with water (10 mL), brine  and
dried over sodium sulfate. Purification by
chromatography using 10 silica gel cartridge (50
ethyl acetate in heptane, ethyl acetate then 10%
methanol in ethyl acetate) afforded 3- 5 tert-
buM-dimethvl-silmyloxvmethvl)-lH-indol-2-yll-lH-thieno
j3 2-c]P3Mle 5-carboxylic acid
(pyridin-2-vlmethvl)-amide [397 mg, Intermediate (31)]
as yellow oil. Step 4. To a solution of
3-[5-(tert-butyl-dimethyl-silanyloxymethyl)-IH-indol-2
-yl]-iH- 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  tetrahydrof
nan, 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 I Og
silica gel cartridge (9:1 ethyl acetate in methylene
chloride then 8:1:1 ethyl acetatelmethylene
chloride/methanol) afforded
3-(5-hvdroxvmeth)4-lH-indol-2-3LD-1H-thieno[3
2-c]pyrazole-5- carboxylic acid (Q ry
Odin-2-vlmethyl)-amide [85 mg, 43%, Example 41] as a
white solid; III  NMR [(CD3)2SO)]: S 13.51 (1H, s,
NH), 11.545 (11-1, s, NH), 9.358 (1H, C(O)NH, t, J =
5.7  Hz), 8.533 (11I, d, J = 4.5 Hz), 7.990 (1H, s),
7.808 (113, m), 7.503 (1H, s), 7.387 - 7.266 (3IL WO
2005/026175 PCTIUS2004/023814  -84 m), 7.097 (11); d,
J = 8.111z), 6.663 (1H, s), 5.021 (11-L OH, t, J = 5.7
Hz), 4.612 (2H, d, J = 6  Hz), 4.551 (2H, d, J 5.7
Hz); LCIMS: 404 (M+H). Example 42  5-Bromo-2-(l 1I
thieno[3.2-clpvrazol-3-yll-1H-indole  Br I S B(OHh NI 



\  N + N B" C O ON N'  Y /X\ A  (32) Example 5B
Exmipte 42 In a Smith process vial (10 - 20 mL
capacity) is placed
5-bromo-2-methyl-indole-l-carboxylic  acid tert-butyl
ester [290 mg, 1.11 mmol, Intermediate (32) prepared
as described in  J.Org.Chem 2002, 67, 7551],
3-iodo-thieno[3,2-c]pyrazole-l-carboxylic acid
tert-butyl ester  [250 mg, 0.714 mmol, Example 5B
above], [l,l'-bis(diphenylphospbino)-
ferrocene]dichloropalladium with dichiorometbane
adduct (58 mg, 0.0710 mmol), cesium  carbonate (698
mg, 2.14. nun 1) 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  90C 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 tetrahydrofiuan  /methanol/1420
(10:5:3 mL). The reaction tube is sealed using capping
device and heated at  70C 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 I Og
silica gel cartridge (50% ethyl acetate in heptane) to
give 5-bromo-2-(lH-thienof3.2-elpvrazol-
3-v1)-1H-indole [44 mg, 80%, Example 42] as light
yellow solid; 1H NMR [(CD3)2SO)]: S  13.33 (117L
s),11.80 (111, s), 7.76 (2H), 7.38 (1H), 7.21 (214),
6.64 (1H, s); LC/MS: 317 (M+ WO 2005/026175
PCT/US2004/023814  -85 Example 43
2-(IH-Thieno[3.2-clpyrazol-3-vl)-1H-indole-6-carboxyli
c acid methyl ester 



stepI F I I Step2 I ,,OH  O I/ N O O Oyi OH  O li
O/\r~ II O/~11"~  (33) (34) (35) 1 S  NI \ Z  Step3 +
N O Q  Example SB  PS 0 I/ N NH O O O ti -O IrO~
Example 43 (36) Step 1. To a solution of
1H-Indole-6-carboxylic acid methyl ester [26.65g, 146
mmol,  Intermediate (33)] and
4-(dimethylamino)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%
NaHCO3 (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 Wert-butyl
ester 6-methyl ester is obtained from the mother
liquor by silica  gel chromatography, total yield of
iadole-1.6-dicarboxylic acid 1-tart-butyl ester
6-methyl ester WO 2005/026175 PCT/US2004/023814  -86 



[40g, 100%, Intermediate (34)];1H NMR (cdc13) S 8.886
(1H, s), 7.937 (1H, d), 7.764 (1H),  7.621 (111, d),
6.636 (1H), 3.972 (31L s), 1.734 (9H, s); LC/MS: 276
(M+H). Step 2. A solution of indole-1,6-dicarboxylic
acid 1-tert-butyl ester 6-methyl ester [13.32 g,
48.38 mmol, Intermediate (34)] and triisopropyl borate
(13.65g, 72.58 mmol) in anhydrous  tetrahydrofuran
(200 mL) is cooled to 0C under nitrogen. To it is
added LDA (1.8 Min  heptane/ tetrahydrofurran
/ethylbenzene, 35 mL) drop wise over 40 minute
periods. Stirred at  0C for 1.5 hours. The reaction is
quenched by the addition of 3N hydrochloric acid until
pH  4 on pH paper. After stirring at 0C for 5minutes,
the mixture is partitioned between ethyl  acetate (200
mL) and water (50 mL). The ethyl acetate layer is
washed with brine and dried  over sodium sulfate. The
residue is purified on 3 00 g silica gel cartridge (30
to 50% ethyl  acetate gradient in heptane then 100%
ethyl acetate). The fractions containing higher Rfspot
are combined and removed solvent in vacuo to give
off-white solid (2.32 g). IHNMR and M/S  confirmed it
as recovered starting material,
indole-1.6-dicarboxvlic acid 1-tert-butyl ester 6-
methyl ester. The fractions containing lower Rf spot
are combined and removed solvent in  vacuo. The
residual solid (14.2g) is triturated with acetonitrile
and water to give
6-methoxvcarbonyl-1-tert-butoxvcarbonyl-indole-2-boron
ic acid [11.8g, 76.5%, Intermediate  (35)] as a beige
solid; IH NMR [(CD3)2SO)]: S 8.764 (11-L s), 8.311
(2H, s, B(OH)2), 7.795  (III, d), 7.675 (1H, d), 6.713
(1H, s), 3.876 (3H, s), 1.621 (9H, s). Step 3. A
mixture of
6-methoxycarbonyl-l-tert-butoxycarbonyl-indole-2-boron
ic acid (3.24 g,  10.15 mmol Intermediate (35)],
3-iodo-thieno[3,2-c]pyrazole-l-carboxylic acid
tert-butyl ester  [2.37g, 6.77 mmol, Example 5B
above], [1,l'-bis(diphenylphosphino)-
femocene]dichloropalladium with dichlorometbane 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 82C 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
241-tert-butoxycarbonyl-lH-thieno[3.2-clpymzol-3-vl)-i
ndole-1.6-dicarboxylic acid I-tert- 



butvl ester 6-methyl ester [1.68g, 50%, Intermediate
(36)] as white foam ;1H NMR WO 2005/026175
PCT/US2004/023814  _g7_ [(CD3)2SO)]: S 8.975 (1H, s),
8.017 (1H), 7.669 (11R), 7.583 (1H), 7.379 (1H), 7.048
(1H, s),  3.986 (31-1, s), 1.736 (9H, s), 1.440 (91L
s); LC/MS: 498 (M + H). A mixture of 1H-thieno[3,2-
clnvrazo1-3-vl)-indole-1.6-dicarboxVlic acid
1-tart-butyl ester 6-methyl ester or 241
-tert-butoxvcarbonyl-lH-thienoj3
2c]pyrazol-3-vl)-indole-1 6-dicarboxvlic acid 6-methyl
ester, and
2-(I-tert-butoxvcarbonvl-lH-thieno[3,2-c]pyrazol 3
vl)-indole 1 6-dicarboUhc acid 1 tart  butyl ester
6-methyl ester material is also isolated (340 mg).
2-(1-Tert-butoxvcarbon 11H_
thienof3.2-clnvrazol-3-yl)-indole-l.6-dicarboxylic
acid 1-tert-butyl ester 6-methyl ester  [Intermediate
(36)] is dissolved in methanol/ tetrahydrofuran /water
(20 mL, 10:5:3) and  treated with potassium carbonate
(300 mg). The resulting mixture is stirred at room
temperature overnight The reaction mixture is diluted
with ethyl acetate (200 mL) and washed  with water,
brine and dried over sodium sulfate. The crude is
purified on 35 g silica gel  cartridge (50% ethyl
acetate in heptane then ethyl acetate) to afford
2-(lH-thieno[3,2-
cluyrazol-3-v])-IH-indole-6-carboxylic acid methyl
ester [136 mg, Example 43] as a white  powder 1HNMR
[(CD3)2SO)]: 8 13.434 (113; s), 12.044 (1H, s), 8.093
(1H, s), 7.789-7.631  (3H, m), 7.231 (1H, d, J = 5.4
Hz), 6.752 (113, s), 3.855 (311, s); LC/MS: 298 (M +
H).  Example 44 Dicyclopropvl-[2-(lH-thienof3
2-c]uvrazol-3-yl)-IH-indol-6-yll-methanol s  O I /
N-NH OH NNH  H Example 43 Example 44 To a mixture of
2-(lH-Thienof3,2-c]pyrazol-3-yl)-1H-indole-6-carboxyli
c acid methyl ester  (180 mg, 0.605 mmol, Example 43)
in anhydrous tetrahydrofuran (8 nL) is added
cyclopropylmagnesium bromide (6.0 mL, 0.5 M in
tetrahydrofuran) at 0C. 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 0C by the addition of
saturated ammonium chloride. WO 2005/026175
PCTIUS2004/023814  -88 The reaction mixture is
partitioned between diethyl ether and water. The
diethyl ether layer is  washed with brined and dried
over magnesium sulfate. The crude is chromatographed
on 10g  silica gel cartridge (30 - 50% ethyl acetate
gradient in heptane) to afford product (120 mg).  The
product is recrystallized as follows: Ina Smith vial,
a mixture of solid (120 mg) and ethyl  acetate (2 mL)
is heated at 70C using microwave (Personal chemistry
optimizer) for 240  seconds at normal absorption. Upon
cooling
dicyclonropvl-[2-(1H-thienor32-c]pyrazol-3-yl)-
1H-indol-6-yll-methanol crystallized as a white solid
mp 110 -112C; 1H NMR  [(CD3)2SO)]: 8 13.189 (1H, s),
11.440 (1H, s), 7.747 (1H, d, J = 5.1 Hz), 7.631 (1H,
s), 7.467  (1I1, d, J = 8.4 Hz), 7.249 (211, m), 6.579
(1H, s), 4.304 (111, s), 1.225 (2H), 0.581 (2H, m),
0.387 (4H, m), 0.195 (211, m); LC/MS: 350 (M + H).
Example 45 (4-Benzo[1
3]dioxol-5-vlmethyl-pinerazin-l-yl}[2-(1H-tbieno[3
2-clpyrazol-3-vl)-lH-indol-6- vii-methanone 0 ~( \ I
NN 1 0 \ I N\ S~( a  o 0 /J~qq  O  O ~ (34) (37) Stop
2  0 Step 3 \ HO I 



N NH  I N \ N N' O  Examplc45 (35) t  Step 1. A
solution of lithium diisopropylamide (1.SM, 50.5 ml,
90.9mmol, 2.5eq) was added to a solution of indole-
l,6-dicarboxylic acid, 1-tert-butyl ester-6-methyl
ester [10g, 38.4mmol,  Intermediate (34)] in
tetrahydrofirran (160ml) at -78C. The resulting
mixture was stirred for 2  hours at -78C before a
solution of trimethyltin chloride in tetrahydrof Iran
(1M, 145.5ml, 4eq) WO 2005/026175 PCTIUS2004/023814
-89 was added. The resulting solution was warmed to 0C
for 15 minutes and partitioned twice  between ethyl
acetate (150ml) and aqueous half-saturated ammonium
chloride solution  (200ml). The organic layers were
combined and dried over magnesium sulfate and
concentrated The residue was purified by flash column
chromatography (10% ethyl acetate in  heptane) to give
trimethyl(mdole- 1,6-dicarboxylic acid, 1-tert-butyl
ester-6-methyl ester)tin  [8.7 g, Intermediate (37)J
LGMS: 440 (M+H); RT = 2.5 minutes; 1H NMR [(CD3)2S0)]:
S  8.8 (111, t), 7.8 (1H, d), 6.8 (1H, t), 3.9 (3H,
s), 1.7 (9H, s). 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 (30m1) was added in two
equal  portions over 2 hours to a solution of
3-iodo-thieno[3,2-c]pyrazole-l-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 90C and stirred for 24 hours. Then the solution was
cooled to room temperature  and partitioned three
times between ethyl acetate (150nml) and a 3:1 mixture
of aqueous  saturated NaHCO3 solution and brine
(300m1). The combined organic layers were washed with
brine (250m1), 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
oft-(1H-thieno[3,2-c]pyrazol-3-yl)-IH-indole-6-carboxy
lic 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-lH-thieno[3,2-c]pyrazol-3-yl)
-indole-1,6-dicarboxylic  acid 6-methyl ester, and
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-indole-l,6- dicarboxylic acid 1-tert-butyl ester
6-methyl ester) in a mixture of tetrahydrofuran and
water  (50m1, 1:1) was treated with potassium
hydroxide (L I& l9mmol, 2eq) at 60C. The reaction
mixture was stirred overnight and then cooled to room
temperature. To the solution IN  hydrochloric and was
added to make pH around 6. The solid was filtered,
washed with water,  heptane and dried to afford
2-(1H-thieno[32-c]pyrazol-3-yl1-1
H-indole-6-carboxylic acid  [3.18g, Intermediate (38)]
which was used without further purification. LCIMS:
282 (M-H,  negative mode). Step 3. The mixture
of2-(lH-tbieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxy
lic acid [100mg,  1.5eq, Intermediate (38)], PS-DCC
(2eq) and HOBT (1.7eq) in DCM (5m1) was shaken for WO
2005/026175 PCTIUS2004/023814  -90 I  15minutes. Then
1-benzo[1,3]dioxol-5-ylmethyl-piperazine was added and
the reaction mixture was shaken at room temperature
overnight PS-trisamine (4eq) was added and the
mixture was shaken at room temperature overnight The
resin was filtered, washed with DCM  and the filtrate
was concentrated. The residue was purified by column
chromatography (20%  ethyl acetate in heptane)
affording (4-benzo[l.3]dioxol-5-ylmethy_1- pemzin-1 yl
f} 2-(1H
thieno[3.2-c]pyrazol-3-7D-1H-indol-6-y1]-methanone
[Example 45]. LC/MS: 486 (M+H), RT  2.35mimrtes; 1H
NMR [(CD3)2SO)]: 611.8 (113, s), 8.0 (11-1, s), 7.8
(1H, d), 7.6 (d, 1H), 7.4 (1H, s), 7.2 (11-I, d), 7.0
(d, 111), 6.8 (2H, m), 6.6 (2H,m). The following
Examples 46 to 51 are prepared by procedures similar
to those of the  previous example. Example 46
(4-(2-Cyclohexyl-At 1):pinerazin-l-y1]-[2-(1H-thieno[3
2-c]pvrazol-3- )-1H indol 6x1  



methanone s  \/N \ I N N~NH li,.  0 This compound
[LC/MS: 462 (M+H), RT = 8.7 minutes; 1H NMR
[(CD3)2SO)]: 613.4 (11-L j  8), 11.8 (1H, S), 7.8 (1H,
d), 7.6 (1H, d), 7.4 (1H, s), 7.2 (1H, 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-(lH-Tlueno132-c
o1-3-yl)-lH-indole-6-carboxylic acid
(2-hydroxv-2-phenyl-ethyl) - amide WO 2005/026175
PCTIUS20041023814  -91- xo \ \  HN \ H N-NEI  0 I
This compound [LC/MS: 403 (M+H), RT = 2.72 minutes; 1H
NMR [(CD3)2SO)J: 8 13.4 (1H,s),11.8 (11i, s), 8.4
(1H,t), 7.96 (1H,m), 7.89 (1H,m), 7.78 (111, m),
7.2-7.6 (11H, m), 6.8  (111,s), 5.6 (1H,d), 4.8 (1h,
d), 3.6 (2H, m)] is prepared using procedures similar
to those of  Example 45, substituting
2-amino-l-phenyl-ethanol for
1-benzo[1,3]dioxol-5-yhnethyl- piperazine in step 3.
Example 48
2-(1H-Thieno13.2-c]pvmzol-3-y1)-1H-indole-6-carboxylic
acid (2-cyclohex-l-l-ethyf - 



amide i s \  Eitd \ N NH  x This compound [LC/MS: 391
(M+H); RT = 3.3 minutes; 1H NMR [(CD3)2SO)]: 513.4
(IH,s),  11.8 (IH,s), 8.2 (1H, t), 7.9(113; s), 7.7
(lii, d), 7.6 (IH,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-l-enyl-ethylamine for 1-benzo[1,3]dioxol-5-
ylmethyl piperazine in step 3. Example 49
2-(1H-Thienoj3,2-c]pyrazol-3-yl)-1H-indole-6-carboxyli
c acid (2-thiophen 2 y1-ether)-amide WO 2005/026175
PCTIUS2004/023814  92 C s \  Ht7 \ I N-"  O This
compound [LC/MS: 393 (M+H), RT = 2.98 minutes; IH NMR
[(CD3)2SO)]: S 13.4 (1H,
d),11.8(1H,d),8.6(1H,t),8.0(1H,s),7.8(11,d),7.5(1H,d),
7.4(111, m), 7.3(111, d), 7.2  (IH, m), 7.0 (1H, m),
6.8 (II, s), 3.6 (2H, m), 3.0 (2H, m)] is prepared
using procedures  similar to those of Example 45,
substituting 2-thiophen-2-yl-ethylamine for 1-
benzo[1,3]dioxol-5-ylmethyl-piperazine in step 3.
Example 50
(4-Pvridin-2-l-ierazin-l-vl)-f2-(1H-thieno[3
9-cjpyrazol-3-l-lH-indol-6-3l] methmone  0 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-piperizine for
1-benzo[1,3]dioxol-5- 



ylmethyl-piperazine in step 3. Example 51
241H-Thieno(3 2-c]nyrazol-3-yl}1H-indole-6-carboxylic
acid (2 pyridin 3 vI-ethvI) amide  \ H \ I N-NH H  O
WO 2005/026175 PCT/US2004/023814  - 93  This compound
[LC/MS: 387 (M +ED> RT = 1.89 minutes] is prepared
using procedures similar  i  to those of Example 45,
substituting 2-pyridin-3-yl-ethylamine for
l-benzo[l,3]dioxol-5- ylmethyl piperazine in step 3.
it  Example 52 Cyclohexvhuethvl-l2-0H-thieno[3
2-c]pvrazol-3-vl)-IH-indol-5-yhnethvl] amine  s \ O" H
,,NH  (11) Example 52 A mixture of
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-5-formyl-indole-l- carboxylic acid tert-butyl ester
[200mg, leq, Intermediate (11) prepared as described
in Step I  of Example 24], aminomethylcyclohexane
(1.1eq), MP-cyanoborohydride (macroporous
triethylammonium methylpolystyrene cyanoborohydride,
1.5eq), and acetic acid (0.5m1) in  dimethyl formamide
(1 Oml) 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. The residue was purified by silica
gel column (eluted by 20% methanol in ethyl acetate)
to yield a mixture of 2-(1-tert- butoxycarbonyl-1
H-thieno[3,2-c]pyrazol-3-yl)-5-[(cyclohexylmethyl-amin
)-methyl]-indole-l- 



carboxylic acid tert-butyl ester [major product,
LC/MS: 565 (M+H), RT = 3.5 minutes],
5-[(cyclohexylmethyl-amino)-methyl]-2-(I
H-thieno[3,2-c]pyrazol-3-yl)-indole- l-carboxylic
acid tert-butyl ester and
3-{5-[(cyclohexylmethyl-amino)-methyl]-lH-indol-2-y1}-
thieno[3,2- c]pyrazole-l-carboxylic acid tert-butyl
ester. This mixture was treated with trifluoroacetic
acid in dichloromethane (lOml, 1:1) at room
temperature for 2 hours and the reaction mixture  was
passed through SCX column eluting with 7N ammonia in
methanol affording
cyclohexlmeth~l-[2-(1H-thienof3.2-clpvrazol-3-vl)-lH-i
ndol-5-vlmethil amine [Example  52]. LC/MS: 365 (M+H),
RT= 2.5 minutes; III NMR [(CD3)2SO)]: 5 11.4 (1H, s),
7.8 (d, WO 2005/026175 PCT/US2004/023814  -94 29), 7.5
(113; s), 7.4 (113, d), 7.2 (1H, d), 7.0 (1H, d), 6.6
(IH, s), 3.8 (2H, s)2.2 (213; d), 1.8-2.0  (41L m),
1.0-1.2(4H, m), 0.8-1.0(313; m). Example 53
514-(4-Chloro-benzvl)-piperazin-l-vlmethvll-2-(1H-thie
no[3.2-c]pyrazo1-3-y)-1H-indole  CI N~  N S  tN N~NH H
Example 53 This compound [LCMIS :462 (M+H); 1H NMR
[(CD3)2S0)]: S 13.2 (1H, s), 11.6 (1H, s), 7.8  (d,
1H), 7.45 (114), 7.3-7.4 (61L m), 7.2 (1H,m), 6.6 (1H,
s), 3.5 (4H, m), 3.3-3.4 (6H,m), 3.3  (1H,m), 2.9(1H,
m)] is prepared using procedures similar to those of
Example 52, substituting
1-(4-chloro-benzyl)-piperazine for
C-cyclohexyl-methylamine in step 1. Example 54
[2-(4-PhenoxYphenyl}ethyl]-f2-(IH-t
ieno[32-clpvrazol-3-yl)-1H-indol-5ylmethvll-amine  0 s



O  Exude 54 This compound [LC/MS: 465 (M+H); 513.2
(1H, S),11.4 (1H, S), 7.8 (1H, d), 7.5(114, s), 7.4
(3H, m), 7.3 (314, m), 7.2 (211, m), 6.8 (413, m), 6.6
(1H, d), 3.8 (2H, s), 2.6-2.8 (4H, m] is F  prepared
using procedures similar to those of Example 52,
substituting 2-(4-phenoxy phenyl) ethylamine for
aminomethylcyclohexane in step 1. WO 2005/026175
PCT/IIS2004/023814  -95 Example 55 3-f6d3-Pineridin-1
-yl-7)mWxyl-lH-benzoimidazol-2-vl]-1H-benzof4
5lthieno[3 2-cjpyrazole  hydrochloride skpl Sftp2 Smp
3  N, (39) (4D)  18o-p4  \ I o p6  \ I ry~  S ~5 0  d
(43) SkP 7 (42) (41)  `a \ N-xa ga a-55 Step 1. To a
stirred solution of 3,4-dinitrophenol (2g, 10.9mmol, 1
eq) in dimethyl formamide  (40m1), chloropropyl
piperidine hydrochloride (2.8g, 1 4.2mmol, 1.3eq) and
potassium  carbonate (3.2g, 22.9mmol, 2.1 eq) were
added. The mixture was heated to 100C 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-f3-(3.4-dinitro-pbenoxy) I  propy11-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  



(20m1) and palladium on carbon (1.12g, 10%) and formic
acid (2m1) 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-pineridin-l-yl-nropoxv)-benzene-12-diamine [2.45
g,  Intermediate (39)] product as a dark oil. LC/MS:
250 (M+H). WO 2005/026175 PCT/OS2004/023814  -96 Step
3. A mixture of
4-(3-piperidin-l-yl-propoxy)-benzene-1,2-diamine
[2.2g, Intermediate  (39)] and formic acid (20m1) at I
OOC was stirred for 3 hours and then cooled to mom
temperature and passed through a SCX column. The
column was eluted with 7N ammonia in  methanol to
yield 6-(3-piperidin-l d-propoxy)-1H-benzoimidazole
[3.45 g, Intermediate (40)]  as a dark oil.; LC/MS:
260 (M+H). Step 4. To a stirred solution of
6-(3-piperidin-l-yl-propoxy)-1H-benzoimidazole [2.6g,
Intermediate (40)] in dimethyl formamide (20m1),
sodium hydride (0.44g, 60% dispersion in  oil) in two
portions was added under nitrogen followed by
benzyl-chloromethyl ether (1.89g) in  dimethyl
formamide (5ml) in a dropwise manner. The reaction
mixture was stirred at room  temperature ovemight,
then poured into water (150ml) and then extracted
three times with  ethyl acetate (50m1). The combined
extracts were washed with water and brine, dried over
magnesium sulfate, filtered and concentrated.
Chromatography on silica gel yields
1-benzyoxymethvl-6{3-pioeridin-l-vl-propoxy)-1H-benzoi
midazole [5.7 g, Intermediate  (41)]. LC/MS: 380
(M+H). Step 5.
1-benzyloxymethyl-6-(3-piperidin-l-yl-propoxy)-1H-benz
oimidazole [460mg,  Intermediate (41)] was dissolved
in tetrahydrofuran (15ml, dry) under nitrogen and the
solution  was cooled to 0C. n-Butylithium (2ml,
1.3mmol, 2.4eq) was added and the solution was
stirred for 0.5 hour. Then, the mixture was warmed to
mom temperature, and a second portion  of
n-butylithium (lml, 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.leq) 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 ]i- 



benzyloxvmethyl-6 (3-piperidin
l-yl-propoxAMH-benzoimidazol-2-yl]j3-bmmo-
benzo[blthiophen-2-yl}methanone [40mg, Intermediate
(42)]. Step 6. A mixture of
[1-benzyloxymethyl-6-(3-piperidin-1-yl-propoxy)-IH-ben
zoimidazol-2-
yI]-(3-bromo-benzo[b]thiophen-2-yl)-mehanone [40mg;
Intermediate (42)], benzophenone  hydrazone (18mg,
1.4eq), Pd(OAc) (0.9mg, 0.05eq)), DPPF(3.Smg, O.leq)
and cesium  carbonate (33.7mg, 1.6eq) in 5m] toluene
under nitrogen was heated at 90C overnight. The WO
2005/026175 PCTIUS2004/023814  97 reaction was cooled
to room temperature and the mixture was passed through
a SCX column  and eluted with 7N ammonia in methanol
to yield r3 (N-henzhvdrvlidene-hydrazino)-
benzoMthiouhen-2-vl]-fl-benzvloxymethyl 6-(3
niperidin- 1 yl nronoxv 1H benzoimidawI  2
y1]-methenone [200mg, Intermediate (43)]. Step 7. A
mixture of
[3-(N-benzhydrylidene-hydrazino)-benzo[b]thiophen-2-yl
]-[l- benzyloxymethyl-6-(3-piperidin-
l-yi-propoxy)-1H-benzoimidazol-2-yl]-methanone [200mg,
Intermediate (43)] and concentrated HBr (2ml) in
ethanol (4m1) was heated at 90C overnight.  The
solution cooled to room temperature and the mixture
was passed through a SCX column.  Eluting with 7N
ammonia in methanol yields
346-(3-piperidin-l-vl-nropoxy)-1H-
benzoimidazol-2-yl]-1H-benzoj4 51thien0[3 2-c]pyrazole
(72.1mg). This material was  dissolved
in.HC11,4-dioxane (2m1, 4M) and methanol (0.05m1) and
the mixture was  concentrated and dried to afford
3-16-(3-piperidin-1-vl-propoxv)-IH-benzoimidazol 2 yl]
IH  benzof4 5lthieno[3 2-c]pyrazole hydrochloride
[85.1mg, Example 55]. LC/MS: 432 (M+H),  RT = 2.49
minutes; 1H NMR [(CD3)2S0]: 8 9.6 (1H, s), 8.0 (1H,
t), 7.4 (2H, m), 7.3 (11-L s),  7.2(111,
m),6.9(1H,m),6.8(113
m),4.2(211,t),3.6-3.7(4H,m),3.5-3.6(211, m), 3.4 (11,
m), 3.2 (1H, m), 2.8 (2H, m), 2.2 (2H, m), 1.8 (1H,
m), 1.4(1H, m). Example 56
1-f3-[2-(5-Phenyl-lH-thieno[32-clmzgzol-3-yl)-lH-indol
-6 vloxyl propyl} piperidin 3-01 WO 2005/026175
PCTIUS2004/023814  -98- 



SUP I N~  (44) (45)  N/ Sp4 NI N  (P7) (46)  H \/ ~ S
I \ Sep6 \~ ~ 5 \  N 0  0 00 `  (48) (49) I \ gy6 / `
\ 1  HO/ N N`# H 0  0  Sump e56 (5y Step 1.
1-(5-phenyl-thienof3 2-cluyrazol-l-yl -etharLone
[Intermediate (44), LCIMS:  243.1(M+H), RT = 3.45
minutes; III NMR (300 Mhz, CDCI3): S 7.84 (S,1H), 7.78
(s,1H),  7.64 (in, 211), 7.43-7.31 (m, 3H), 2.75 (s,
311)) 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-l-yl)-ethanone [3.82
g, 15.8 mmol,  Intermediate (44)] and ethanol (50 mL)
was added 6 N hydrochloric acid (50.0 mL, 300 mmol) WO
2005/026175 PCTIUS2004/023814  -99 in one portion and
the resulting mixture heated at 70 C. After 18 hours,
the reaction was  



cooled to ambient temperature and neutralized with 25%
aqueous potassium carbonate. The  mixture was diluted
with water (200 mL) and aged at 0C for 1 hour. The
resulting solid was  collected, washed three times
with water (50 mL), and then dried under vacuum to
give  5-pheny1-lH-thienof3 2-c]pyOwle [2.93 g, 92%,
Intermediate (45)] as a beige powder.  LC/MS: 201.0
(M+H ), RT = 3.15 minutes). Step 3. Crushed KOH (1.09
g, 6.49 mmol) was added in one portion to a stirred
mixture of  5-phenyl-lH-tbieno[3,2-c]pyrazole [1.30 g,
6.49 mnpl, Intermediate (45)], iodine (2.47 g,  9.73
mmol), and dimethylformamide (15 mL) under nitrogen at
room temperature and the dark  reaction was stirred at
room temperature. After 3 hours, 10% aqueous NaHSO3
(40 mL) was  added with stirring. The resulting slurry
was diluted with water (40 mL) and the mixture stirred
at room temperature for 5 minutes. The solid was
colleted by filtration, washed three times  with water
(20 mL) and then dried under high vacuum at 40C to
give 3-iodo-5-uhenyl-lH- thieno[3.2-c]pwazole [1.94 g
91%, Intermediate (46)] as a tan powder. TLC Rf 0.52
(silica,  70% ethyl acetate/heptane); LC/MS: 326.94
(M+H), RT = 3.38 minutes; 1 H NMR [600 Mhz,
(CD3)2SO]: 8 13.51 (br s 1H), 7.73 (m, 21), 7.69 (br
s, 1H), 7.46 (m, 2H), 7.38 (m, 1 Hz). Step 4.
4-Dimethylaminopyridine (195 mg, 1.60 mmcl) 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 chrornatographed on silica,
eluting with  dichlommethane to give
3-iodo-5-uhenyl-thienof3 7..e]pysaole-l-carboxylic
acid tert butyl  ester [2.56 g, 75%, Intermediate
(47)] as an off-white solid. TLC Rf 0.41 (silica,
dichloromethane); LC/MS: 449.0 (M+Na), RT = 423
minutes). Step 5. A mixture of
5-(tert-butyl-dimethyl-silanyloxymethyl)-lH-indole-2-b
oronic acid 1- carboxylic acid tert-butyl ester [2.39
g, 6.11 mmol, Intermediate (8), prepared as described
in 



WO 2005/026175 PCT/US2004/023814  -100 Example 1-4 of
International Patent Application Publication No. WO
021328611, 3-iodo-5-
phenyl-thieno[3,2-c]pyrazole-1-carboxylic acid
tert-butyl ester [2.00 g, 4.69 mmol,  Intermediate
(47)], cesium carbonate (6.11 g, 17.0 mmol), [l,l'-
bis(diphenylphosphino)ferrocene] dichlompalladium(D)
complex with dicbloromethane (1:1)  (230 mg, 0282
mmol), 1,4-dioxane (40 mL), and water (10 mL) was
purged with nitrogen and  then heated at 90C with
stirring under nitrogen. After 1.5 hours, the reaction
was cooled to  room temperature, diluted with ethyl
acetate (125 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 dark residue.
The residue was  chromatographed on silica, eluting
with dichloromethane to give 2-(l-tert-butoxycarbon
phenyl-lH-thieno[32-clnvmzol-3-yl)-6{tert-butyldimethy
l-silanvloxy)-indole-l-=boxy&c  acid tert-butyl ester
[2.55 g, 84%, Intermediate (48)] as a tan foam. TLC Rf
0.31 (silica,  dichloromethane); LC/MS: 646.2 (M+H),
RT = 3.05 minutes). Step 6. To a solution of
2-(1-tert-butoxycarbonyl-5-phenyl-lH-thieno[3,2-c]pyra
zol-3-yl)-6-
(tert-butyl-dimethyl-silanyloxy)-indole-l-carboxylic
acid tert-butyl ester [2.44 g, 3.78 mmol,
Intermediate (48)] in tetrahydrofuran (25 mL) at 0C
was added tetrabutylammonium fluoride  (4.20 mL of a
1M THE solution, 4.20 mmol) in one portion with
stirring. After 40 minutes, the  reaction was
partitioned between ethyl acetate (75 miL) and 10%
aqueous ammonium chloride  (50 mL) and the layers
separated. The organics were washed 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-Cl-tert-butoxycarbonyI-5-phenyl-lH- thieno[3
2-clpymzol-3-vll-6-hvdroxy-indole-l-carboxylic acid
tert-bu luster [1.99 g, 99%,  Intermediate (49)] as a
tan foam. TLC Rf 0.31 (silica, 10% ethyl
acetate/dichloromethane);  LC/MS: 532.2 (M+H), RT =
4.31 minutes; IH NMR [300 Mhz, (CD3)2SO]: S 9.73 (s,
III),  7.84-7.81 (m, 2H), 7.76 (s, 1H), 7.61 (d, J= 2
Hz,1 H), 7.56-7.44 (m, 411), 7.07 (s, 1H), 6.84  



(dd, J= 2, 8 Hz, 1H), 1.71 (s, 911), 1.40 (s, 9H).
Step 7. A mixture of
2-(1-tert-butoxycarbonyl-5-phenyl-IH-thieno[3,2-c]pyra
zol-3-yl)-6 hydroxy-indolo-1-carboxylic acid
tert-butyl ester [950 mg, 1.79 mmol, Intermediate
(49)], j ii  WO 2005/026175 PCTIUS2004/023814 -101-
cesium carbonate (1.75 g, 537 mmol), and
1,3-dibromopropane (6.0 mL) was heated at 90C  under
nitrogen. After 1.5 hours, the mixture was cooled to
ambient temperature, filtered, and  the insolubles
washed twice with dichloromethane (10 mL). The
filtrate was concentrated in  vacuo to yield a cloudy
oil. The crude product was chromatographed on silica,
eluting first with  80% dichloromethane/heptane and
then 100% dichloromethane to give 6-(3-bromo- ronoxvl-
2-(1-tert-butoxvcarbonyl-5-phenl-IH-thieno[3
2-c]pvrazol 3 yll indole-l-carboxylic acid tert  butyl
ester [760 mg, 65%, intermediate 50 ] as a white foam.
TLC RfO.37 (silica,  dichloromethane); LC/MS: 674
(M+Na), RT = 2.60 minutes. Step 8. A mixture of
6-(3-bromo-pmpoxy)-2{1-tert-butoxycarbonyl-5-phenyl-lH
- thieno[3,2-c]pyrazol-3-yl)-indole-l-carboxylic acid
tert-butyl ester [300 mg, 0.460 mmol,  Intermediate
(50)], 3-hydroxypiperidine (73.0 mg, 0.722 inmol),
potassium carbonate (191 mg,  1.38 mmol), potassium
iodide (39.0 mg, 0.235 nunol), and anhydrous
acetonitrile (5 mL) was  heated at 70C with shaking at
200 rpm. After 20 hours, the reaction was cooled to
ambient  temperature, filtered, the insolubles washed
with dichloromethane/methanol (5:1), and the  filtrate
concentrated under reduced pressure to give a dark
residue. The residue was  chromatographed on silica,
eluting with 20% methanol/dicbloromethane (20 mL)
followed by I  M ammonia in methanol/ dichloromethane
1:9 (30 mL), to give 2-(l-tert-butoxycarbonyl-5-
phenyl-lH-thieno[3,2-c]pyrazol-3-yl)-6-[3-(3-hydroxy-p
iperidin-l-yl)-propoxy]-indole-l- carboxylic acid
tert-butyl ester (329 mg) as a brittle green foam.
LC/MS: 673.3 (M+H), 74%  UVpurity). To a solution of
2-(1-tert-butoxycarbonyl-5-phenyl-lH-thieno[3,2-c]pyra
zol-3-yl)-
6-[3-(3-hydroxy-piperidin-l-yl)-propoxy]-indole-l-carb
oxylic 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 45C. 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 I 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
L-34245-phenyl-lH-thienof32-c]p3ra7ol 3 y1)-I
indol-6-vloxvl-propyll-piperidin-3-01 [163 mg, 75%,
Example 56] as an off-white powder.  TLC Rf 0.55
(silica, 20% 1 M NH3 in methanol/80% dichloromethane);
rap: 213-216C; WO 20051026175 PCTIUS2004/023814  -102
LCMIS: 473.2 (M+H), RT = 2.67 minutes; 1H NMR [3 00
Mhz, (CD3)2SO]: S 13.31 (hr s 1H),  11.39 (br s, 1H),
7.79 (m, 2H), 7.66 (s, 1H), 7.51-7.36 (in, 4H), 6.93
(d, J= 2 Hz, 1H), 6.67  (dd, J= 2, 8.5 Hz, 1H), 6.60
(d, J= 1.5 Hz, 1H), 4.58 (d, J= 5 H7, 1M, 3.99 (t, J=
6.5 Hz,  2H), 3.47 (in, 1H), 2.85 (dm, J=11 Hz, 1H),
2.68 (dm, J=11 Hz, 1H), 2.45 (m, 2H), 1.95- 1.67 (m,
5H),1.62 (dm, J=13.5 147,114), 1.40 (m, 1H), 1.07 (m,
1H). Example 57 143424
5-Phenyl-lH-thieno[32-clpyrazol-3-vl)-1H-indol-6-vloxv
]-propy11-piperidin-4-ol  Ho--~ - / \ N-N  H This
compound [TLC Rf0.44 (silica, 20% 1 M ammonia in
methanol / 80% dichloromethane);  mp: 239-242C; LC/MS:
473.2 (M+H), RT = 2.94 minutes; 1H NMR [600 Mhz,
(CD3)2SO]:  S 13.30 (hr s 1H), 11.37 (hr s, 1H), 7.80
(d, J= 7.7 Hz, 2H), 7.65 (s, 111), 7.50-7.44 (m, 311),
7.39 (m, 1H), 6.94 (d, J= 1.3 H7, IM, 6.67 (dd, J= 2,
8.6 Hz, 1H), 6.61 (s, 1H), 4.52 (d, J=  42 1-14 111),
3.99 (t, J= 6.4 Hz, 211), 3.44 (m, 1H), 2.72 (m, 211),
2.42 (m 211), 2.01 (m, 2H),  1.88 (m, 2H), 1.71 (m,
211), 1.42-1.36 (m, 2H)] is prepared using procedures
similar to those of  Example 56, substituting
4-hydroxypiperidine for 3-hydroxypiperidine in step 8.
Example 58 



215 Phenyl 1H-thieno[3
2-clpvrazol-3-yll-6-(3-piperdin-l-yl-promxv)-lH-indole
CND \ / 1 ~1 N-N I  A mixture of
6-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-5-phenyl-
lH-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 WO
2005/026175 PCT/8S2004/023814  -103 iodide (40.0 mg,
0.241 mmol), and anhydrous acetonilrile (5.0 mL) was
heated at 70C with  shaking at 200 rpm. After 20
hours, the reaction was cooled to ambient temperature,
filtered,  the insolubles washed three times with
dichlorometbame (5 mL), and the filtrate concentrated
under reduced pressure to give a dark residue. The
residue was chromatographed on silica,  eluting with
10r 1 M ammonia in methanol/ 90% dichloromethane, to
give 2-(1-tert-
butoxycarbonyl-5-phenyl-lH-thieno[3,2-c]pyrewl-3-yl)-6
-[3-(piperidin-l-yl)-propoxy]-indole- 1-carboxylic
acid tert-butyl ester (310 mg) as a brittle green
foam: LC/MS: 657.3, (M+H), RT  = 3.92 minutes, 50% UV
purity). A mixture of this material (300 mg), 4 M
aqueous potassium  carbonate (5.0 mL), tetrahydrofiuan
(5.0 mL) and methanol (5.0 mL) was heated at 60C for 2
hours. After cooling to room temperature, the solvent
was removed in vacuo to give a solid.  The crude solid
was suspended in water (25 ml) and the mixture stirred
at room temperature for  0.5 hours. The solid was
collected by filtration and dried to give a grey
solid. Trituration of the  solid with 20%
methanol/ether provided 2-(5-phenyl-1H-thieno[3
2-elpyrazol-3-3Ll)-6-(3-
piperidin-l-vl-propoxv)-1H-indole [90.0 mg, 43%,
Example 58] as a grey solid. TLC Rf0.37  (silica, 14%
1 M ammonia in methanol / 86% dichloromethane); LC/MS:
457.3 (M+H), RT =  2.93 minutes; 1H NMR [300 Mhz,
(CD3)2SO]: 6 13.30 (br s 1H), 11.39 (br s, 1H), 7.78
(d, J=  7 Hz, 2H), 7.64 (s, 1H), 7.49-7.35 (in, 4H),
6.92 (s, 113), 6.65 (d, J= 8.5 Hz, 1H), 6.59 (s, 1H),
3.98 (t, J= 6 Hz, 21T), 2.43-2.33 (m, 6H), 1.88 (m,
2H), 1.50-1.39 (m, 6H). Example 59  



1-(3-{2-(5-(3-Methguzphenvl)-lH-thieno(3 2-c)pyra
ool-3-vll-1H indol 6 ylmryl:pronvb piperidin-4-ol i WO
2005/026175 PCTIUS2004/023814  -104 &vl TL \ / W' rf \
/ m 3 \ / I O" D~ R  (51) (52) (35) Sep4 a'S / OC% el
0 (55) i )N)  F S D SRP2 HD \ / S \ DCH~  0 DCH.  ~N \
/ \ S \ OCH6 0 / 1 \ HO N N-N Nye SYep6 O i-0  O
Eumple SY (58) Step 1. A mixture of
1-(thieno[3,2-c]pyrazol-l-yl)-ethanone (5.00 g, 30.1
mmol), N- bromosuccinimide (16.1 g, 90.4 mmol), and
chloroform (100 mL) was heated at 50C under nitrogen
for 5 hours. The orange mixture was stirred at room
temperature for an additional 17 j  hours. The
red-orange mixture was filtered, the insolubles washed
twice with dichloromethane (60 mL). The filtrate was
washed with 10% aqueous NaHSO3 (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-thienol32-c]pvmzol-l-ylI- ethanone [6.21 g,
84%, Intermediate (51)] as an off-white solid. TLC
RfO.50 (silica, 40% ethyl WO 2005/026175
PCT/US2004/023814  -105 acetate/heptane). LC/MS:
244.93 (M+H), RT = 3.10 minutes; 1H NMR [300 Mhz,
(CD3)2SO]: S 8.12 (s, 1M, 7.67 (s, 1H), 2.67 (a, 3H).
Step 2. A mixture of
1-(5-bromo-tbieno[3,2-c]pyrazol-1-yl)-ethanone [12.0
g, 49.0 mmol  rntermediate (51)], 1,4-dioxane (120
mL), and 2 M aqueous potassium carbonate (80.0 mL)
was stirred at 95C under nitrogen. After 20 hours, the
reaction mixture was cooled to room  temperature and
then diluted with ethyl acetate (200 mL). The mixture
was washed twice with  water (100 mL) and brine (100
mL) successively, dried over magnesium sulfate, and
concentrated in vacuo. The product was dried under
vacuum to give 5-bromo-lH-thienoF32- c le [9.48 g,
95%, Intermediate (52)] as an off-white solid. TLC
RfO.26 (silica, 1:1  ethyl acetate/heptane); LC/MS:
202.93 (M+H), RT = 2.79minutes; 1H NMR (300 Mhz,
CDCI3) S 10.8 (br s, 1H), 7.70 (s,1 H), 7.12 (s, iH).
Step 3. A solution of 5-bromo-1
H-thieno[3,2-c]pyrazole [8:.00 g, 39.4 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 mmol) 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 mL) 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-l-(2-tdmethylsilanyl-ethoxymethyl)-4I3-thieno[
3,2c]pyrazole and
5-bromo-2-(2-trimethylsilanyl-ethoxymethyl)-2H-thieno[
3,2-c]pyrazole [12.1 g, (92 %)].  LC/MS: 333.0 (M+H),
RT = 3.97 minutes and 333.0 (M+H), RT = 3.87 minutes. 



A portion of this mixture of
5-bromo-l-(2-tdmethylsilanyl-e6oxymethyl)-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'- I
bis(diphenylphosphino)ferrocene]dichloropalladium(II),
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 WO 2005/026175 PCT/US2004/023814
-106 mL) was purged with nitrogen for 5 minutes then
heated at 75C for 2.5 hours. The dark  mixture was
cooled to room temperature, diluted with ethyl acetate
(250 mL), and washed  twice with water (100 mL) and
brine (100 mL) successively. The organics were dried
over  magnesium sulfate and concentrated to give an
amber oil. The oil was chromatographed on  silica,
eluting first with 5% ethyl acetate/dichloromethane
and then 10% ethyl acetate/  dichloromethane to afford
a mixture of
5-(3-methoxy-phenyl)-1-(2-trimethylsilanyl-
ethoxymethyl)-1H-thieno[3,2-c]pyrazole and
5-(3-methox)-phenyl)-2-(2-trimethylsilanyl-
ethoxymethyl)-2H-thieno[3,2-c]pyrazole [4.58 g, 77%]
as a cloudy amber oil. TLC RfO.41  major and 0.35
minor (silica, 5% ethyl acetate/dichloromethane);
LC/MS: 361.2 (M+H), RT =  4.14 minutes and 361.2 M+H),
RT = 4.05 minutes. A portion of this mixture of
5-(3-methoxy-phenyl)-1-(2-trimethylsilanyl-ethoxymethy
l)-1H- thieno[3,2-c]pyrazole and
5-(3-metho)cy-phenyl)-2-(2-trimethylsilanyl-ethoxymeth
yl)-2H- thieno[3,2-c]pyrazole (4.41 g, 12.2 mmol) and
ethylenediamine (2.50 mL, 37.0 mmol) at room
temperature under nitrogen was added
tetrabutylammonium fluoride (61.0 ml, of a I M
tetrahydrofuran solution, 61.0 mmol) and the resulting
solution heated at 70C. After 21.5  hours, the
reaction was cooled to room temperature and the
solvent removed in vazuo. Water  (150 nL) was added to
the residue and the aqueous mixture extracted twice
with ethyl acetate  (100 mL). The combined extracts
were washed with water (75 mL) and brine (75 mL)
successively, dried over magnesium sulfate, and
concentrated to give 5-(3-methoxy-phenyl)-
1H-thieno[32-c]pyrazole [2.47 g, 87%, Intermediate
(53)] as an off-white solid TLC RfO.45  (silica, ethyl
acetate); LC/MS: 231.0 (M+H), RT = 3.20 minutes; 1H
NMR (300 Mhz, CDC13)  



S 10.65 (br s, 11-1), 7.78 (s, IH), 7.32 (in, 111),
7.25-7.21 (m, 21T), 7.16 (m, 1H), 6.89 (m, 1H),  3.86
(s, 31]). Step 4. Crushed potassium hydroxide (1.35 g,
24.1 mmol) was added in one portion to a  solution of
5-(3-methoxyphenyl)-IH-thieno[3,2-c]pyrazole [1.85 g,
8.03 mmol, Intermediate  (53)] and dimethylformamide
at 0C with stirring. After 10 minutes, iodine (3.05 g,
12.0  mmol) was added in one portion and the dark
reaction was stirred at 0C for 30 minutes and  then at
room temperature for 5 hours. The reaction was
quenched with 10% aqueous NaHSO3  (100 mL), the
resulting white mixture diluted with water (100 nil)
and the mixture aged at 5C  overnight. The solid was
colleted by filtration, washed with water (3 x 30 mL)
and dried under WO 2005/026175 PCTIUS2004/023814  -107
vacuum at 40C to give
3-iodo-5-(3-methoxvphenyl)-IH-thieno I3 2-c]pyrazole
[2.61 g, 91%,  Intermediate (54)] as atanpowder. mp
159-163C; TLC Rf0.54 (silica, 80% ethyl
acetate/heptane); LC/MS: 357.0 (M+H), RT = 3.60
minutes; III NMR (300 Mhz, CDC13) 8  11.3 (br a, 111),
7.33 (m, 111), 7.28-7.20 (in, 211), 7.14 (m, 1H), 6.91
(m, 1H), 3.87 (s, 313).  Step 5. Added
4-dimethylaminopyridine (102 mg, 0.835 mmol) to a room
temperature mixture  of
3-iodo-5-(3-methoxyphenyl)-1H-thieno[3,2-c]pyrazole
[1.50 g, 4.21 mm I, Intermediate  (54)], di-tert-butyl
dicarbonate (1.38 g, 6.32 mmol), and anhydrous
dichloromethane (40 mL)  with stirring. The resulting
solution was stirred at room temperature. After 20 h,
the reaction  was washed with water (2 x 30 mL), dried
over magnesium sulfate, and concentrated under
reduced pressure to a tan solid. The crude product was
chromatographed on silica, eluting with
dicbloromethane to give
3-iodo-5-(3-methoxyphenyl)-thienol3 2-c]pvra.ole
1-carboxylic acid  tert-butyl ester [1.68 g, 87%,
Intermediate (55)] as an off-white solid: TLC RfO.27
(silica,  dichloromethane); LC/MS (M+H 457.0, RT 4.08
min); 1H NMR (300 Mhz, DMSO-d6) 8 7.75  (s, 1H), 7.40
(dd, J= 7.5, 8.5 Hz, 1H), 7.32 (ddd, J=1,1.5, 7.5 Hz,
1H), 7.28 (dd, J=1.5, 2.5  Hz, 1H), 7.01 (ddd, J=1,
2.5, 8.5 Hz), 3.84 (s, 3H),1.65 (s, 9H). Step 6. A
mixture of 5-(tert-butyl-dimethyl-silanyloxymethyl)-1
H-indole-2-boronic acid 1- carboxylic acid 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-
methox)-phenyl)-thieno[3,2-c]pyrazole-l-carboxylic
acid tert-butyl ester (1.50 g, 3.29 mmol,
Intermediate (55)], cesium carbonate (4.29 g, 13.2
mmol), [1,1' bis(diphenylphosphino)ferrocene]
dichloropalladium(II) complex with dichloromethane
(1:1)  (268 mg, 0328 mmol), 1,4-dioxane (35 mL), and
water (7.0 mL) was purged with nitrogen and  then
heated at 75C 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-f
I-tert-butoxvcarbonyl-5-(3-methoxv-phenyl)-
1H-thienof32-clpyrazol-3-yl)-6-(tert-butyl-dimeth
l-silanylo indole-1 carboxylic acid ter WO 2005/026175
PCT/US2004/023814  -108 butyl ester [1.80 g, 81%,
Intermediate (56)] as a beige foam. TLC Rf0.25
(silica,  dichloromethane); LC/MS: 676.3 (M+H), RT =
3.82 minutes. Step 7. To a solution of
2-I1-tert-butoxYcarbonYl-5-(3-methoxY-PhenYl)-IH-thien
o[3 >2-
c]pyrazol-3-yl]-6-(tert-butyl-dimethyl-silanyloxy)-ind
ole-l-carboxylic acid tert-butyl ester  [1.70 g, 2.52
mmol, Intermediate (56)] in tetrahydrofiuan (20 mL) at
0C was added  tetrabutylammonium fluoride (2.80 mL of
a 1M tetrahydrofuran solution, 2.80 mmol) in one
portion with stirring. After 40 minutes, the orange
reaction was partitioned between ethyl  acetate (80
mL) and 10% aqueous ammonium chloride (40 mL) and the
layers separated. The  organics were washed with water
(40 mL) and brine (40 mL) successively, dried over
magnesium sulfate, and the solvent removed under
reduced pressure. The crude product was
chromatographed on silica, eluting with first 10%
ethyl acetate/dichloromethane and then 20%  ethyl
acetate/dichloromethane, to give 1.54 g of a tan foam.
Trituration with ether/heptane gave
2-[l-tert-butoxvcarbon-(3-methoxy_phenyll-lH-tbienol3
2-c]pyrazol-3-Y1-6 hvdroxy  indole-l-carboxylic and
tert-but ester [125 g, 88%, Intermediate (57)] as a
white powder  



TLC RfO.23 (silica, 10% ethyl
acetate/dichloromethane); LC/MS: 562.2 (M+H ), RT =
2.80  minutes. Step 8. A mixture of
2-[l-tert-butoxycarbonyl-5-(3-methoxy-phenyl)-1H-tbien
o[3,2-c]pyrazol- 3-yl]-6-hydroxy-indole-l-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  75C 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-f1-tert-
butoxtcarbonvl-5-(3-methoxyphenyl)-lH-thienol3
2-cluvrazol-3-yll-indole-l-carboxvfic acid  tert-butyl
ester [1.11 g, 76%, Intermediate (58)] as a white
foam. TLC RfO.46 (silica, 40% ethyl acetate/heptane);
LC/MS: 682.2 (M+H), RT = 3.23 minutes. WO 2005/026175
PCTIUS2004/023814  -109 Step 9. A mixture of
6-(3-bromo-pmpoxy)-2-[1-tert-butoxycarbonyl-5-(3-metho
xy-phenyl)-
IH-thieno[3,2-c]pyrazol-3-yl]-indole-l-carboxylic acid
tert-butyl ester [250 mg, 0.366 mmol,  Intermediate
(58)], 4-hydroxypiperidine (90.0 mg, 0.889 mmol),
potassium carbonate (245 mg,  1.77 mmol), potassium
iodide (45.0 mg, 0.271 mmol), and anhydrous
acetonitrile (4 mL) was  heated at 70C with shaking at
200 rpm. After 18 hours, the reaction was cooled to
ambient  temperature for 30 minutes. To the reaction
was added 4 M aqueous potassium carbonate (4.0  mL)
and the mixture heated at 70C with shaking at 200 rpm
for 30 minutes. After cooling to  room temperature,
the solvent was removed in vacuo and the mixture was
diluted with ethyl  acetate (40 mL). The organics were
washed with water (20 mL) and brine (20 ml)
successively,  dried over Magnesium sulfate, and
concentrated to a dark residue. The residue was
chromatographed on silica, eluting first with 10%1 M
ammonia in methanol/90%  dichloromethane then with
20%I M ammonia in methanol/80% dichloronaethane to
give 125  mg of a purple solid. Trituration of the
solid with 20% methanol/ether provided of 1- 3- 2- 5- 



(3-methoxy-phenyl 1H
thieno[3.2-c]mrazo1-3-vlI-1H-indol-6-yloxv} propyll
piperi din-4-o}  [94.1 mg, 51%, Example 59] as a pale
purple powder. TLC Rf0.40 (silica, 20% 1 M ammonia  in
methanol / 80% dichloromethane); rap: 205-207C; LC/MS:
503.3 (M+E4), RT = 2.22  minutes; IHNMR [300 Mhz,
(CD3)2S0]: S 13.30 (br s III), 11.37(br s, 1E3), 7.67
(2, 111),  7.43 (d, J= 8.5 Hz, I11), 7.38-7.32 (m,
3H), 6.97-6.91 (m, 2H), 6.65 (dd, J= 2, 8.5 Hz, 111),
6.59 (s, 111), 4.51 (d, 4 Hz, 111), 3.98 (t, J= 6 Hz,
2H), 3.85 (s, 3H), 3.41 (in, 111), 2.72 (m,  2H), 2.42
(m, 211), 2.01 (m, 211) 1.92-1.83 (m, 2B), 1.71 (m,
211), 1.44-1.32 (m, 211). Example 60 5-Methoxy-2-(l
H-thieno[3.2-c]pvrazol-3-vll-lH-pyrrolo[3 2-b]pyridine
WO 2005/026175 PCTIUS2004/023814  -110  aao if  cx, i
HO i TOH  H On W (61) StV 3  cl50 Stv 4 I j;0 N  rsmpk
/  60 _  (62) Step 1. 4-Dimethylaminopyridine (102 mg,
0.835 mm 1) was added to a mixture of 5-
methoxy-pyrrolo[3,2-b]pyridine (4.50 g, 30.4 mmol,
prepared according to procedures  described in Liebigs
Ana Chem 1999,203-208), di-tert-butyl dicarbonate
(10.7 g, 49.0  mmol), and anhydrous dichloromethane
(100 mL) at room temperature with stirring. The
resulting solution was stirred at room temperature
overnight. The reaction was washed with  



water (75 mL) and brine (75 mL) successively, dried
over magnesium sulfate, and concentrated  under
reduced pressure to an amber oil. The crude product
was cbromatographed on silica,  eluting first with
dichloromethane and then 10% ethyl
acetate/dichlommethane to give 5-
methoxypvrmlo[3,2-b]pvridine-1-carboxylic acid
tert-butyl ester [7.06 g, 94%, Intermediate  (60)] as
a viscous amber oiL TLC Rf 0.27 (silica,
dichloromethane); LC/MS: 249.1 (M+H), RT  = 3.60
minutes); 1H NMR [300 Mhz, (CD3)2SO]: S 8.21(d, J= 9
Hz, 1H), 7.85 (d, J= 4 Hz,  1H), 6.76 (d, J= 9 Hz,
IH), 6.70 (d, J= 4112, 1 H), 3.89 (s, 3H), 1.63 (s,
911). Step 2. 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 -78C over 4 minutes. The resulting red
reaction was stirred at -78C for 41 WO 2005/026175
PCT/US2004/023814  -111 minutes. Triisopropyl borate
(8.70 mL, 37.7 mmol) was added over 2 minutes and the
red- brown reaction stirred at-78C for 20 minutes. The
reaction was warmed to OC, stirred for  2-5 hours, and
then water (50 mL) was added. After stiffing at room
temperature for 1 hour, the  solvent was removed under
reduced pressure. The aqueous mixture was basiEed with
5 N  aqueous sodium hydroxide to pH 14. The mixture
was extracted twice with ethyl acetate (30  mL). The
aqueous layer was cooled to 0C, acidified with 10%
aqueous KHSO4 to pH 4, and  the resulting slurry aged
at 0C for 15 minutes. The solid was collected, washed
with water,  and dried to yield
5-methoxv-lH-indole-2-boronic acid 1-carboxylic acid
tert-butyl ester [2.48  g, 45%, Intermediate (61)] as
a white powder. LC/MS: 293.16 (M+H), RT = 2.43
minutes; 1H  NMR [300 Mhz, (CD3)2S0]: 8 8.28 (s, 2H),
8.23 (d, J= 9 Hz, 11-1), 6.70 (d, J= 9 Hz, 1H),  6.58
(s, 1 H), 3.87 (s, 3H), 1.60 (s, 911). Step 3. A
mixture of 5-methoxy-lH-indole-2-boronic acid
1-carboxylic acid tert-butyl ester  [600 mg, 2.05
mmol, Intermediate (61)],
3-iodo-thieno[3,2-c]pyrazole-Icarboxylic acid tert-
butyl ester [600 g, 1.71 mmol, Example 5B], cesium
carbonate (2.23 g, 6.84 mmol), [1,1'-
bis(diphenylphosphino)feirocene] dichloropalladium(II)
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
90C 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/dichloromethame and then 10%  ethyl
acetate/dichloromethane to give 2 (1-tert-butox
arbonyl-IH-thienoF3,Z-clpyrazol-3-YI)~
5-methoxy-nvrrolo[32-b]pyridine-l-carboxylic acid
tert-butyl ester [470 mg X58%, Intermediate (62)] as a
tan foam. TLC RfO.46 (silica, 10% ethyl
acetate/dichloromethane);  LC/MS: 471.19 (M+H), RT =
4.02 minutes; 1H NMR [300 Mhz, (CD3)2SO] : 8 8.32 (d,
J= 9  Hz, III), 8.00 (d, J= 5 Hz, 111), 7.36 (d, J= 5
Hz, IH), 7.07 (s,1 H), 6.88 (d, J= 9 Hz, 111),  3.92
(s, 3H),1.65 (s, 9H),1.33 (s, 9H). Step 4. To a
solution
of2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-y
l)-5-methoxy- pyrrolo[3,2-b]pyridine-l-carboxylic acid
tert-butyl ester [250 mg, 0.531 mmol, Intermediate WO
2005/026175 PCTIUS2004/023814  -112 (62)), anisole
(1.0 mL), and dichloromethane (1.0 mL) at ambient
temperature was added  trifluoroacetic acid (1.0 mL)
and the resulting solution heated at 45C . After
lhour, the green  reaction solution was cooled to
ambient temperature, basified with 5% aqueous
potassium  carbonate (30 mL), and the resulting
mixture extracted twice with ethyl acetate (20 mL).
The  combined extracts were washed with water (20 mL)
and brine (20 mL) successively, dried over  magnesium
sulfate, and concentrated in vacuo to an oily mixture.
Trituration with  etherlheptane (1:1) provided
5-methoxv-2-(1H-thieno[3.2-cjnyrazol-3-vll-lH-pvnnlo[3
.2- blpvridine [107 mg, 74%, Example 60] as a tan
powder. TLC RfO.52 (silica, ethyl acetate);  mp:
234-236C; LC/MS: 271.02 (M+H), RT = 2.03 minutes; IH
NMR [300 Mhz, (CD3)2SO]:  S 13.32 (br s 1H),11.67 (br
s, IH), 7.74 (d, J= 5 H7, 1H), 7.66 (d, J= 9 Hz, 111),
7.18 (d, J=  5 Hz, 1H), 6.58-6.53 (m, 2H), 3.85 (s,
311). Example 61  



3-Bromo-6-(3-piperidin-l-yl-propoxy)-2-(I H-thieno
[3.2-clpvrazol-3-vl)-1 H-indole. WO 2005/026175
PCTIUS2004/023814  -113- \ H \ l0 ` OH N' INy~O U / N~
Yo 7- I o  ('a) Bak 5H 4stz  Say 3 H0 I / ,,, N'N,0 0
I \ \ o` Jib 5, N 0O  (64)  Bmp4 \ Br \  \ Btry5
H~NIfO 0 H N~NH  Bvmple 61 (66) Step 1.
2{1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)-
6-(tert-butyl-dimethyl- silanyloxy}indole-l-carboxylic
acid tert-butyl ester [Intermediate (63), LC-MS: 570
(M+H),  RT = 4.2 minutes; 1H NMR [(CD3)2S0]: S 7.98
(IH,d), 7.56 (2H,dd), 7.35(1H, d), 7.06 (1H,  s), 6.86
(1H, dd), 1.65 (s, 911), 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. VJO  02/32861] for
5-(tert-butyl-di methylsilanoxy)-1H-indole-2-boronic
acid. Step 2. To a solution of
2{l-tert-butoxycarbonyl-IH-thieno[3,2-c]pyrazol-3-yl)-
6-(tent-butyl- 



dimethyl-silanyloxy)-indole-l-carboxylic acid
tert-butyl ester [0.87 g, 1.51 mmol, Intermediate
(63)] in chloroform (15 mL) was added bromine (95 AL,
1.81 mmol). The reaction was stirred WO 2005/026175
PCTIUS2004/023814  -114 at room temperature overnight
A sodium bisulfite solution was added until the orange
mixture  tamed to pale yellow. The mixture was
extracted with diethyl ether. The organic layer was
dried over magnesium sulfate and concentrated. The
residue was chromatographed through  silica gel
(n-heptane(ethyl acetate, 95/5 then 80/20 as eluant)
to provide 0.49 g of a  monodeprotected product
3-[3-bromo-6{tart-butyl dimethyl-silanyloxy}11-
indol-2-yl]- thieno[3,2-c]pyrazole-1-carboxylic acid
tert-butyl ester or 3-bromo-6-(tert-butyl-dimethyl-
silanyloxy)-2-(1H-thieno[3,2-c]pyrazol-3-yl)-indole-l-
carboxylic acid tert-butyl ester as a  powder. This
material was dissolved in dichloromethane (5 mL). Then
di-tertbutyl dicarbonate  (0.28 g, 1.10 mmol),
triethylamine (0.15 mL, 0.98 mmol) and DMAP (0.03 g,
0.18 mxnol) we're  added. The mixture was stirred at
room temperature for 30 minutes. The solvent was
removed.  The residue was chromatographed through
silica gel (n-heptane-ethyl acetate, 96:4 as eluant)
to  produce
3-bromo-2-(l-tert-butoxycarbonyl-lH-thienof3 2-c]p
rr~yl}6-(tert-bLmrl-
dimethy1-silanvloxv)-indole-l-carboxylic acid
tert-butyl ester [0.33 g, 33 %, Intermediate (64)]  as
a white powder. LCM1S: 648.1 (M+H), RT = 3.82 minutes.
Step 3. To a solution of
3-bromo-2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyraz
ol-3-yl)-6-
(tert-butyl-dimethyl-silanyloxy}indole-l-carboxylic
acid tert-butyl ester [0.32 g, 49mmol,  Intermediate
(64)] in tetrahydrofuran at 0C was added a 1.0 M TBAF
solution in  tetrahydrofuran (0.5lmL, 0.51mmol). The
resulting solution was stirred at 0C 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-butoxycarbonvl- 1H-thieno[3
2-clpvrazol-3-y11-6-hydroxy-indole-l-carboxylic and
tart-bu le ster [022g, 83%,  Intermediate (65)] as an
orange foam. Step 4. To
3-bromo-2-(1-tert-butoxycarbonyl-IH-thieno[3,2-c]pyraz
ol-3-yl}6-hydroxy-indole- 1-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  75C 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 90/10) to  provide 3-bromo 6
(3-bromo-pmnoxy}2
(1-tart-butoxycarbonvl-lH-thienof32-clnvrazol-3-
YI}indole-1-carboxylic acid tert-butyl ester [0.19 g,
72 %, Intermediate (66)] as a white foam.  LCMIS:
654.0 (M+H), RT = 4.71 minutes. WO 2005/026175
PCTIUS2004/023814  -115  Step 5. To
3-bromo-6-(3-bromo-propoxy)-2-(I-tert-butoxycarbonyl-l
H-tbieno[3,2-c]pyrazol- 3-yl}indole-l-carboxylic acid
tert-butyl ester [0.178, 0.26mmo1, Intermediate (66)]
in  acetonitrile (4mL) were added polymer supported
DIEA (0.14mg, 0.52mmol) and  4-hydroxypiperidine (53
mg, 0.52mmo1). The mixture was gently stirred at 70C
for 4hours. It  was then filtered and concentrated The
residue was dissolved in dichloromethane (ZmL) and
anisole (0.5mL). Trifluoroacetic acid (0.5 mL) was
added. The resulting bright yellow solution  was
stirred at 40C overnight as it tamed to a greenish
solution. It was directly loaded onto a  cationic ion
exchange column (SCX mega bond elut from VARIAN, 5g),
washed with  methanol and eluted with 1.0 M ammonia in
methanol. The appropriate fractions were  combined and
concentrated. The residue was chromatographed twice
through sili ca gel  (dichloromethane/1.OM ammonia in
methanol, 85/15 as eluant) to provide 3-bromo-6-(3-
plneridin-l-vl- oxy)-2-(111-tbienof3 2-c)p3m of 3
vl)-1H indole [29 mg, 23 %, Example  61] as a purple
powder. LC/MS: 475.08 (M+H), RT = 2.55 minutes; 1H NMR
[300 Alhz,  (CD3)2SO]: S 13.45 (s, 111), 11.59 (s,
IH), 7.69 (d, J = 5.2 Hz, 111), 7.27 (d, J = 8.3 IIz,
111),  7.15 (d, J = 5.2 Hz, 1H), 6.91 (s,113), 6.75
(d, J = 8.0 Hz, 111), 4.60 (brs, 111), 3.99 (in, 2 H),
3.47 (m, 1H), 2.80 (m, 211), 2.11 (m, 211), 1.92 (m,
2H), 1.73 (m, 211), 1.42 (m, 211), 1.13 (m,  211)
Example 62  f3-f6-(3-Piperidin-l-vl-pmpoxv)-IH-indol-2
vl] IH thieno[3 2 c]pSrazol 5 vl} methanol WO
2005/026175 PCTIUS2004/023814  



-116  \ / H \U( W  cm (69) stye  i s cos s (73) (7i)
9-Fe a I H OH   HO  (7 OYN H O~N 17! H 0~ H  0 0  0
(75) 06) :.. fn! SWP N N / OH  x H  N~p \ /  6ample R
Step 1. To a solution of
(4-bromo-thiophen-2-yl)-methanol (25g, 130mmol) in
dichloromethane was added imidazole (9.7g, 142mmoI)
followed by tert-butyldimethylsilyl  chloride (23.4g,
156mmol). The white suspension was stirred at room
temperature for 30  minutes. The insoluble was
filtered of The filtrate was concentrated. The
residual oil was  chromatographed through silica gel
(n-heptane/dichloromethane, 90/10 as eluant) to
produce  (4-bromo-thiophe
--2-yhnethoxyl-tert-butyl-dimethyl-Shane [34.6g,
Intermediate (67)] as a  yellowish oil. LC/MS: 307.0
(M+H), RT = 4.38 minutes. 



WO 2005/026175 PCTIUS2004/023814  -117 Step 2. To a
solution of (4-bromo-tbiophen-2-ylmetho)cy)-tert-b
-dimethYI-silane 34.6 'dyl [ g, i  112.6 mmol,
Intermediate (67)] in tetrahydroforan (100 mL) at 0C
under nitrogen atmosphere was added a 1.8 M LDA
solution in tetrahydroforan/heptane/ethylbenzene (68.8
mL, 123.9 mm 1). Then N-fomzyl piperidine (15mL, 135.
Immol) was added. The dark green mixture was  stirred
at room temperature overnight and quenched with
saturated aqueous ammonium  chloride. It was extracted
twice with ethyl acetate. The organic layer was dried
over magnesium  sulfate and concentrated. The residue
was chromatographed through silica gel
(n-heptane/ethyl  acetate, 90/10 as eluant) to afford
3-bromo-5-ft9d-butyl-dimethyl-silanyloxymethyll-thioph
ene- 2-carbaldehyde [30.1 g, 80%, Intermediate (68)].
Step 3. To a solution of
3-bromo-5-(tert-butyl-dimethyl-silanyloxymethyl)-thiop
hene-2- carbaldehyde [30.Ig, 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-buivl-dimethyl-silanvloxvmethvl)-thiophe
n-2-yl)-methvlidene)-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
ofN-benzhydrylidene-N-[l-[3-bromo-5-(tert-butyl-dimeth
yl-
silanyloxymethyl)-thiophen-2-yl]-methylidene]-hydrazin
e [41.2g, 80.2mmol, Intermediate I  (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 90C for 20 hours. The i  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 75C 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 WO 2005/026175 PCTIUS2004/023814  -118
through silica gel (n-heptane/ethyl acetate, 50/50
then 20/80 as eluant) to afford (111-
thienoj32-c1pyrazol-5-y1)-methanol [33 g, 27%,
Intermediate (70)] as an orange powder.  Step 5. To a
solution of (IH-thieno[3,2-c]pyrazol-5-yl)-methanol
[3.2g, 20.8mmol,  Intermediate (70)] in solution in
dimethyl formamide (4OmL) were added potassium
hydroxide  (3.5g, 62.3 mmol) and iodine (7.9 g, 31.1
mmol). The mixture was stirred at room temperature
for 5 hours. A concentrated solution of sodium
bisulfite in water was added until the orange  color
disappeared. The resulting mixture was extracted
several times with ethyl acetate. The  combined
organic layers were dried over magnesium sulfate and
concentrated. The residue was  triturated in
dicbloromethane to produce
(3-iodo-1H-thieno[3.2-clpvrazol-5-vl}methanol [5.3  g,
91%, Intermediate (71)]. LC/MS: 280.91 (M+H), RT =1.93
minutes; 1H NMR [300 Mhz,  (CD3)2SO]: 813.23 (s, 1H),
7.12 (s, 111), 5.64 (t, J = 6.6 Hz, 11D, 4.63 (d, J =
6.5 Hz, 1H). Step 6. To
(3-iodo-1H-thieno[3,2-c]pyrazol-5-yl}methanol [2.89g,
10.3mmo1, Intermediate  (71)] in dimethyl formamide
(20 mL) was added imidazole (1.4g, 20.6mmol) and tert-
butyldimethylsilyl chloride (2.63g, 17.5mmol). The
resulting solution was stirred at room  temperature
for 5 minutes. It was then diluted with water and was
extracted twice with ethyl  acetate. The organic layer
was washed with water, dried over magnesium sulfate
and  concentrated. The residue was chromatographed
through silica gel (n-heptane/ethyl acetate,  100/0
then 90/10 then 70/30 as eluant) to produce
5-(tert-butyl-dimethyl-silanyloxymethvl)-3 -
iodo-111-t ieno[3.2-c]pvrazole [3.5g, 85%,
Intermediate (72)] as a white powder. LC/MS: 395.0
(M+H), RT = 3.95 minutes. F  Step 7. To
5-(tert-butyl-dimethyl-silanyloxymethyl)-3-iodo-1H-thi
eno[3,2-c]pyrazole [3.40g, i  8.62 mmol, Intermediate
(72)] in dichloromethane (80mL) were added DMAP
(0.22g, 1.72mmol) and ditertbutyl 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-aert-butyl-dimethyl silan xvmethvll
3-iodo-thieno[3,2 c]nvrazole-l-carboxylic acid tert
-butyl ester [3.57g, 84%, Intermediate (73)]. LC/MS:
495.07 (M+H), RT = 4.37 minutes. I WO 2005/026175
PCT/US2004/023814  -119 Step 8. To a solution of
6{tert-butyl-dimethyl-silanoxy}1H-indole-2-boronic
acid [3.57g,  9.13mmol, Intermediate (74), prepared by
the application of method described in Example 4-6  of
International Patent Application Publication No. WO
02/32861] and 5{tert-butyl-dimethyl-
silanyloxymethyl)-3-iodo-thieno[3,2-c]pyrazole-l-carbo
xylic acid text-butyl ester [3.47g,  7.02mmol,
Intermediate (73)] in solution in 1,4-dioxane (60mL)
was added [l,1'-
bis(diphenylphosphino)-ferrocene]dichloropalladium(D)
(complex with dichloromethane (1:1))  (385 mg,
0.53mmol). An aqueous solution (25mL) of cesium
carbonate (9.14g. 28.08 mmol)  was added The mixture
was stirred at 80C for 1 hour. It was allowed to cool
down to room  temperature, and was extracted three
times with ethyl acetate. The organic layer was dried
over  magnesium sulfate and concentrated The residue
was chromatographed through silica gel (n-
heptane/ethyl acetate, 95/05 then 90/10) to produce
2-11-tert-butoxycarbonyl-5-(tert-butyl)
dimethyl-silanlo2vmethvl}1H-thienof3 2-0 pyi
I-3-vl)-64tert-butyl-dimethvl-silanyloxv
indole-l-carboxylic acid tert-butyl ester [3.8g, 76%,
Intermediate (75)]. LC/MS: 714.38 (M+H), RT = 3.27
minutes. Step 9. To a solution of
2-[l-tert-butoxycarbonyl-5-(tert-butyl-dimethyl-silany
loxymethyl)-1H-
thieno[3,2-c]pyrazol-3-yl]-6-(tert-butyl-dimethyl-sila
nyloxy)-indole-l-carboxylic acid tert- butyl ester
[3.2g, 4.5 mmol, Intermediate (75)] in tetrahydrofuran
(3OmL) at 0C was added a  1.0 M TBAF solution in
tetrahydrofuran. The green solution was stirred at 0C
until the  reaction is complete and was then diluted
with water. The resulting mixture was extracted with
ethyl acetate. The organic layer was dried over
magnesium sulfate and concentrated. The  residue was
chromatographed through silica gel
(dichloromethaneiethyl acetate, 90/10 as eluant) to
produce
2-(1-tert-butoxycarbonyl-5-hydroxymethyl-lH-tbieno[3
2.. 1y)=l 3 y1l 6 



hydroxy-indole l-carboxylic acid tert-butyl ester
[1.5g (66%, Intermediate (76)]. LC/MS: 486.2 F  (M+H),
RT = 3.30 minutes. Step 10. To a suspension
oft-(I-tert-butoxycarbonyl-5-hydroxymethyl-lH-thieno[3
,2- c]pyrazol-3 yl)-6-hydro)y-indole-l-carboxylic acid
tert-butyl ester [1.45g, 2.99mmol,  Intermediate (76)]
in 1,3 dibromopropane (SnmL) was added cesium
carbonate (2.43g,  7.48mmol). The suspension was
stirred at 80C 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 WO
2005/026175 PCTIUS2004/023814  -120 66- 3-bmmo-pronon
-2-(1-tert-butoxycarbonyl-5-hydroxvmeth
H-thieno[32-c]pyrazol-3- yl)-indole-l-carboxylic acid
tert-butyl ester [990 mg, 55%, Intermediate (77)].
LC/MS: 606.1  (M+H), RT = 3.22 minutes. Step 11. To
6-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-5-hydroxy
methyl-lH-thieno[3,2-
c]pyrazol-3-yl)-indole-1-carboxylic acid tert-butyl
ester [160mg, 0.26mmol, Intermediate (77)]  in
acetonitrile (4mL) were added polymer supported DIEA
(3.86 mmol/g, 135 mg, 0.52 mmol)  and piperidine (52
pL, 0.52 mmol). The mixture was stirred gently at 75C
for 3 hours. The  PS-DIEA was filtered and the solvent
was removed. The residue was chromatographed through
silica gel (dichloromethane/1.OM ammonia in methanol,
90/10 as eluant) to produce a yellow  oil. It was
dissolved in dichloromethane (lmL). Anisole (0.5mL)
then trifluoroacetic acid (0.5  mL) were added. The
resulting yellow solution was stirred at 45C overnight
then directly  loaded onto a cationic exchange column
(VARIAN, mega bond elut, 5g) washed with methanol  and
eluted with 1.OM ammonia in methanol. The appropriate
fiactions were combined and  concentrated The residue
was triturated in dichloromethane to afford
13-[13-piperidin-l-vl-
propoxvl-1H-indol-2-yll-1H-thienol3.2-clpvrazol-5-yl}-
methanol [91mg, 84%, Example 62]  as a white powder.
LC/MS: 411.3 (M+H), RT = 2.42 minutes; 1H NMR [300
Mhz,  (CD3)2S0]: S 13.05 (s, 111), 11.33 (s, IM, 7.42
(d, J = 8.511z,1H), 7.05 (s, 111), 6.91 (s, 111),
6.65 (dd, Ji = 8.511z, J2 = 1.7 Hz, 111), 6.52 (s,
111), 5.65 (t, J = 5.7 H7, 1H), 4.70 (d, J = 5.5  



Hz, 211), 3.99 (t, J = 62 H7,211), 2.45-2.36 (m, 611),
1.89 (quint, J = 6.7Hz, 211), 1.49 (d, J =  5.0 Hz,
411), 1.39 (d, J = 5.2 Hz, 2H). Example 63
1-{3-[6-(3-Piperidin-l-yl-propoxy)-1H-indol-2-vll-lH-t
hieno[32-c]pyrawl-5-vlmethyfl- nineridin-4-ol WO
2005/026175 PCTIUS2004/023814  -121- 0 fl  0 l^0 0
(78) Step l Step 3  p N/ S a q/ N 01  0 N/N 1~0- OH  O
Example 63 Step 1. To
6-(3-bromo-propoxy)-2-1-tert-butoxycarbonyl-5-hydroxym
ethyl-lH-thieno[3,2-
c]pyrazol-3-yl}indole-l-carboxylic acid tert-butyl
ester [990 mg, 1.63mmol, Intermediate (77)]  in
acetonitrile (20mL) were added polymer supported DIEA
(3.83mmol/g, 850 mg, 3.26mmol)  and piperidine
(0.32mL, 3.26mmol). The mixture was stirred gently at
60C for 4 hours. The  PS-DMA was filtered and the
solvent was removed. The residue was chromatographed
through  silica gel (dichloromethane/l.OM ammonia in
methanol, 95/05) to produce 2-0 -tert
butoxvcarbonvl-5-hvdroxvmethvl-1H-tbieno[3 2-c]pvrazol
3 vl~(3 piperidin 1 yl pronoxvl  indole-l-carboxylic
acid tert- l ester [730mg, 74%, Intermediate (78)] as
a white foam.  LC/MS: 611.2 (M+H), RT = 3.05 minutes. 



Step 2. To
2{1-tert-butoxycarbonyl-5-hydroxymethyl-lH-thieno[3,2-
c]pyrazol-3-yl)-6-(3-
piperidin-1-yl-propoxy)-indole-l-carboxylic acid
tort-butyl ester [1.21g, I.98mmol,  Intermediate (78)]
in dichloromethane (25mL) at 0C was added
triethylamine (0.29mL,  2.28mmol) and methane sulfonyl
chloride (0.34mL, 4.40mmol). The mixture was stirred
at 0C  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 WO 2005/026175
PCTIUS2004/023814  -122 sulfate and concentrated. The
residue was chromatographed through silica gel
(dichloromethane/metbanol, 90/10 as eluant) to produce
2{I-tert-butoxycarbonyl-5-
methanesuifonvloxvmethvl-lH-thienoj32-c]pyrazol-3-v11-
6-(3-piperidin-l-ylpropoxyl-indola- i  1-carboxylic
acid tort-butyl ester [0.85g, 62%, Intermediate (79)]
as a yellow foam. LCMLS: 689.3 (M+H), RT = 2.58
minutes. Step 3. To
2-(1-tert-butoxycarbonyl-5-methanesulfonyloxymethyl-lH
-tbieno[3,2-c]pyrazol-3-
yl)-6-(3-piperidin-1-yl-propoxy)-indole-l-carboxylic
acid tert-butyl ester [150mg, 026mmol,  Intermediate
(79)] in dichloromethane (5mL) were added
triethylamine (40L, 0.31mmol), and
4-hydroxypiperidine (55mg, 0.52mmol). The mixture was
stirred at 45C for 15 hours. It was  concentrated. The
residue was chromatographed through silica gel
(dichloromethane/1.OM  ammonia in methanol, 90/10).
The appropriate fractions were combined and
concentrated. The  residue was dissolved into
dichloromethane (2mL) and anisole (0.5mL).
Trifluoroacetic acid  (0.5mL) was added. The solution
was stirred at 45C for 3 hours. It was then directly
loaded  onto a cationic ion exchange column (Varian
Mega Bond Elut SCX, 5g) washed with methanol  and
eluted with 1.OM 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-piueridin-l-vl-
propoxv)-1H-indol-2-yl]-IH-thieno[3.2-clpyrazol-5-ylme
thyl}-piperidin-4-ol [19mg, Example  63]. LCIMS: 494.3
(M+H), RT =1.77 minutes; 1H NMR [300 Mhz, (CD3)2SO]: S
13.01 (s, lh), 11.30 (s, 111), 7.40 (d, J = 8.5 Hz,
1H), 7.04 (s, 1H), 6.90 (a, 1H), 6.64 (dd, J1= 8.6 Hz,
F  



32= 2.1 Hz, 1H), 4.54 (d, J= 4 H7, 111), 3.98 (t, J =
6.2 Hz, 211), 3.71 (s, 2H), 3.46 (m, 111), 2.77 (in,
2H), 2.49-2.35 (m, 61D, 2.15 (t, J= 9.7 Hz, 2H),1.90
(t, J= 6.7Hz, 2H),1.73 (m, 21-1),  1.55-1.30 (in, 8H).
Example 64
2-{5-[4-(4-Fluoro-phenvll-piperazin-l-vlmethvll-IH-thi
eno[3.2-clpvrazol-3-vl}-6-(3- piperidin-l
-vl-nropoxv)-lH-indole WO 2005/026175
PCT/US2004/023814  -123 U s 0 F This compound [LC/MS:
573.3 (M+11), RT = 2.17 minutes; 1H NMR [300 Mhz,
(CD3)2SO]:  S 13.07 (s, 1H), 11.30 (s, 1H), 7.39 (d, J
= 8.5 Hz, 1H), 7.11 (s, 1H), 6.99 (m,1R), 6.92 (m,
1H), 6.63 (d, J = 8.5 H7, 1H), 6.53 (s, 1M, 6.98 (t, I
= 6.2 Hz, 2H), 3.82 (s, 2H), 3.11 (brs,  214), 2.64
(brs, 2H), 2.49-2.33 (m, 6H), 1.88 (t, J = 6.7 Hz,
2H),1.49 (m, 411), 1.38 (m, 211)]  was prepared in 46%
yield using procedures similar to those of Example 63,
substituting  1-(4-fluoro-phenyl)-piperazine for
4-hydroxypiperidine in step 3 of Example 63. Example
65 Methyl-f3-f6-(3:1
iperidin-l-vl-propoxy)-1H-indol-2-yl]-1H-thieno[3
2-clpyrazol 5 ylmethvI}  pyridin-2-yl-amine %N1 This
compound [LC/MS: 501.3 (M+H), RT =1.93 minutes; 1H NMR
[300 Mhz, (CD3)2SO]: 813.01 (s,1H), 11.31 (s, 1H),
8.49 (d, Jr 4.5Hz, 1H), 7.77 (in, 111), 7.47 (d, J=
8Hz, 1H), 7.40  (d, J = 8.5 Hz, 111), 7.26 (t, J=
6.1H7, 111), 7.06 (s, 1H), 6.90 (s, 1H), 6.64 (d, J=
8.711,1H),  6.52 (s, 1H), 3.99(s, 3H), 3.97 (m, 211),
3.87 (s, 2H), 2.43 (m, 6H), 1.91 (t, J= 6.4Hz, 2H),
1.53  (m, 4H), 1.40 (m, 211)] was prepared in 6% yield
using procedures similar to those of Example  63,
substituting methyl-pyridin-2-yl-aminefnr
4-hydroxypiperidine in step 3 of Example 63. WO
2005/026175 PCTIUS2004/023814  -124 



Example 66  Benzyl-{3-[6-(3-piperidin-l-vl-propo2DI
lH-indol-2-vll-lH-tlueno[32-c]pvrazol-5-ylmethvll
amine H S  O H This compound [LC/MS: 500.3 (M+1), RT
=1.68 minutes; 1H NMR [300 Mhz, (CD3)2SO]:  S 13.00
(s, 1H), 11.29 (s, 111), 7.42-7.20 (m, 6H), 7.04 (s,
1H), 6.90 (d, J=2Hz, 111), 6.64 (dd,  J1= 2.2 Hz, J2=
8.5Hz,1H), 6.53 (s, 111), 3.98 (t, J= 6.5Hz, 211),
3.93 (s, 211), 3.76 (s,111),  2.94 (bs, 111), 2.41 (t,
J=1.9Hz, 211), 2:34 (m, 411), 1.98 (in, 2M, 1.50 (m,
4H), 1.38 (m, 211)]  was prepared in 37% yield using
procedures similar to those of Example 63,
substituting  benzylamine for 4-lrydroxypiperidine in
step 3 of Example 63. Example 67
663-Piperidin-l-vl_propoxyL[5-(4-trifluoromethyl-piper
idin-l-vhnethyl)-lH-thieno[3 2-
c]pyrazol-3-yl1-lH-indole F F  N n I / H/ N  H This
compound [LC/MS: 546.3 (M+H), RT 1.66 minutes; 111 NMR
[300 Mhz, (CD3)2SO]:  8 13.03 (s, 111), 11.29 (s,
111), 7.39 (d, J=8.5H7,111), 7.07 (s, 111), 6.89 (s,
111), 6.63 (m, 111),  6.52 (s, 1M, 3.98 (t, J 6.3Hz,
211), 3.77 (s, 211), 3.01 (d, J=11Hz, 211), 2.43-227
(m, 711), 2.07  (t, J=10.8Hz), 1.92-1.78 (m, 411),1.50
(m, 611), 1.37 (m, 211)] was prepared in 36% yield
using  procedures similar to those of Example 63,
substituting 4-tdfluoromethyl-piperidine for
4-hydroxypiperidine in step 3 of Example 63. WO
2005/026175 PCTIUS2004/023814  -125 Example 68 



f24LE!ineridin-1:3 kethvl-lH-thienof3
2-c]pyrazol-3yll-IH-indol-5vll methanol  0  0 s  `  /
VP~ N Vx ?ez NN  AO ~ 1AtB / I / 6i\ ~3  O 0 I(m) el
1 ~5 ~ n 0 x / 6 `NJ ~6 N / `J N `B/ III  O 0 PO tf$
Step 1. To
5{tert-butyl-dimethyl-silanyloxymethyl)-3-iodo-thieno[
3,2-c]pyrdzole-I-carboxylic  acid tert-butyl ester
[410mg, 0.83mmol, Intermediate (73)] in
tetrahydrofuran (5mL) was added  a 1.0M TI3AF solution
in tetrahydrofiuan (0.92mL, 0.92mmol) at 0C. The
solution was stirred  at 0C for 1 hour. The solvent
was removed and the residue was chromatographed
through  silica gel (dichloromethanelethyl acetate,
90/lOas eluant) to afford 5-hydroxymethyl-3-iodo-
thienof3 2-c]pyrazole-l-carboxylic acid tert-b_ lyl
ester [230mg, 73%, Intermediate (80)] as a  white
powder. LC/MS: 380.97 (M+H), RT = 2.8 minutes. WO
2005/026175 PCT/US2004/023814  -126 Step 2. To
5-hydroxymethyl-3-iodo-thieno[3,2-c]pyrazole
l-carboxylic acid tart-butyl ester  [220mg, 0.58mmol,
Intermediate (80)] in dichlorometbane (5mL) were added
triethylamine  (85L, 0.67mmol), and methane sulfonyl
chloride (50L, 0.67mmol). The mixture was stirred  



at 0C for 15 minutes then at room temperature for 30
minutes. The solution was washed with saturated sodium
bicarbonate. The organic layer was dried over
magnesium sulfate and i  concentrated to afford
3-iodo-5-methanesulfonyloxymethyl-thieno[3.2-c]pyrazol
e-l-carboxylic acid tert-butyl luster [220mg, 79%,
Intermediate (81)] as a white foam. LC/MS: 458.97
(M+H),  RT = 3.39 minutes. Step 3. To
3-iodo-5-methanesulfonyloxymethyl-thieno[3,2-c]pyrazol
e-1-carboxylic acid tert- butyl ester [210mg, 0.46
mmol, Intermediate (81)] in dichloromethane (3mL) were
added  triethylamine (70L, 0.55mmol), and piperidine
(55L, 0.55mmol). The mixture was stirred at  room
temperature for 1 hour. The solvent was removed and
the residue was chromatographed  through silica gel
(dichioromethane/ethyl acetate, 95/05 as eluant) to
produce 3-iodo-5- piperidin-l-vlmeth
l-thieno[3.2-c]pyrazole-l-carboxylic acid tert-butyl
ester [110mg, 53%,  Intermediate (82)] as a white
foam. LC/MS: 448.0 (M+H), RT = 2.55 minutes. Step 4.
To
3-iodo-5-piperidin-1-ylmethyl-thieno[3,2-c]pyrazole-l-
carboxylic acid tert-butyl  ester [390mg, 0.87mmol,
Intermediate (82)] in 1,4-dioxane (8mL) were added
5-(tert-butyl-
dimethyl-silanyloxymethyl)-IH-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 PublicationNo. WO
02/32861], and [l,l'-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  80C for 3 hours. It was
then extracted three times with ethyl 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-Q-tert-butoxycarbonyl-5-
piperidin-l-ylmethyl IH t ieno[3.2-c]pyrazol 3 vl
5-(tertbutyl-dimethvl silanvloxymethyl)=
indole-l-carboxylic acid tert-butyl ester [310mg, 53%,
Intermediate (83)] as a white powder.  LC/MS: 681.33
(M+H), RT = 3.88 minutes. WO 2005/026175
PCTIUS2004/023814  -127 Step 5. To
2-(1-tert-butoxycarbonyl-5-piperidin-1-ylmethy]-1H-thi
eno[3,2-c]pyrazol-3-yl)-5- 



(tert-butyl-dimethyl-silanyloxymethyl)-indole-Icarboxy
lic acid tert-butyl ester [530mg,  0.78mmol,
Intermediate (83)] in tetrahydrofuran (l OmL) at 0C
was added a IM solution of  TBAF in tetrahydrofiuan
(0.86, 0.86mmol). The mixture was stirred at 0C for 2
hours. It was  diluted with ethyl acetate and washed
with saturated aqueous ammonium chloride. The organic
layer was dried over magnesium sulfate and
concentrated. The residue was chromatographed  through
silica gel (n-heptane/ethyl acetate, 80/20 as eluant)
to afford 241-tert-butoxvcarbonvl- 5
piReridin-l-vlmethvl-IH-thieno[3 2 c]pyrawl 3 vl)-5
hydroxymethvl indole 1-carboxyli  acid tert-butyl
ester [305mg, 70%, Intermediate (84)] as a white foam.
LC/MS: 567.3 (M+H),  RT = 2.89 minutes. Step 6. To
2-(1-tert-butoxycarbonyl-5-piperidin-l-ylmethyl-IH-thi
eno[3,2-c]pyrazol-3-yl)-5-
hydroxymethyl-indole-l-carboxylic acid tert-butyl
ester [280mg, 0.50mmol, Intermediate (84)]  in a
mixture of tetrahydrofinan (5mL) and water (lmL) was
added sodium hydroxide (150mg,  3.75mmol). The mixture
was stirred at 65C overnight. It was diluted with
ethyl acetate. The  mixture was washed with saturated
aqueous ammonium chloride. The aqueous layer was
extracted with ethyl acetate. The combined organic
layers were dried over magnesium sulfate  and
concentrated. The residue was chromatographed through
silica gel (dichloromethane/1.OM  ammonia in methanol,
95/05 then 50/50 as eluant) to produce
[2-(5-pineridin-l-ylmethvl-lH-
thienof3,2-c]pyrrazol-3-vl)-IH-indol-5-yll-methanol
[10mg, 5%, Example 68] as a white  powder. LC/MS:
367.1 (M+H), RT = 2.22 minutes; III NMR [300 Mhz,
(CD3)2S0]: S 13.08  (s, 1H), 11.45 (s, 111), 7.47 (s,
1H), 7.34 (d, J = 8.2 Hz, 111), 7.07 (s, IM, 7.05 (s,
IM, 6.57 (s,  1H), 4.98 (m 1H), 4.53 (d, J= 5.8Hz,
2H), 3.71 (s, 211), 2.44 (m, 411), 1.53 (m, 4H), 1.42
(in,  2H). Example 69 1-{3-[2-(5-Benz
xymethyl-IH-thieno[3 2-c]pvrazol-3-vl)-1H-indol
6-vloxvl propel)  oipeeridin-4-ol WO 2005/026175
PCT/US2004/023814  -128 O YO  



N  8WP I ~S &*3 R5) (86) (M RSl  Sup 4  S I sky S &ep6
O  N N E (91) O O 189)  Strp7 O N S ~ / 1S.P 8 ,fN 9rt
Stv O `S S N~ O (93) R4)  a,10  a 6 N  Eompka Step 1.
To (4-bromo-thiophen-2-yl)-methanol (18.8g, 97.4mmol,
Intermediate (85)] in  tehahydrofuran (200mL) was
added sodium hydride (3.9g, 97.4mmol) at 0C 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-heptanelethyl WO
2005/026175 PCT/US2004/023814  -129 



acetate, 90/10 as eluant) to provide
2-benzyloxymethyl-4-bromo-thionhene [29.2g,
Intermediate (86)] (quantitative) as a yellow oil.
LC/MS: 282.96 (M+H), RT = 3.68 minutes.  Step 2. To
2-benzyloxymethyl-4-bromo-thiophene (29.2g, 103mmol,
Intermediate (86)1 in  tetrahydrofuran (100mL) was
added dropwise a 1.8M solution of LDA in
tetrahydrofiaan  (63mL, 113mmol) at 0C under nitrogen
atmosphere. The solution was stirred at 0C for 30
minutes. Then N-formyl piperidine (13.75mL, 127mmol)
was added and the reaction was  stirred at 0C 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-benzvloxymethvl-3-bromo-thiophene-2-carbaldehvde
[23.3g, Intermediate (87)] as an orange  oiL Step 3.
To
(5-benz5'1ox)'methYl-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 80C 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-benzvloxymethyl-3-bromo-thiophen-2-yl)-methvfid
enel- hvdrazine [34.1 g, 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-thio
phen-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 90C 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 80C 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 WO 2005/026175
PCT/US2004/023814  -130 silica gel (n-heptane/ethyl
acetate, 80/20 then 50/50 as eluant) to afford
5-benzyloxymethI- 1H-thieno[3,2-c]pyrazole [52g, 37%,
Intermediate (89)] as an orange powder. LC/MS: 245.1
(M+H), RT = 2.83 minutes. III NMR [300 Mhz, (CD3)2SO]:
tautomer 1: 8 12.97 (a, 1H), 7.73  (s, IH), 7.40-7.25
(in, 511), 7.15-7.05 (m,IH), 4.71 (s, 211), 4.55 (s,
2H) tautomer 2: S 13.27  (brs, 1H), 7.98 (a, 111),
7.40-7.25 (m, 5H), 7.15-7.05 (m,lH), 4.71 (s, 213),
4.55 (s, 211). Step 5.
5-Benzyloxyl-3-iodo-lH-thienoj3,2-c [Intermediate
(90), LC/MS:  371.0 (M+H), RT = 3.49 minutes] was
prepared in 77% yield using procedures similar to
those  of Example SA, substituting
5-benzyloxymethyl-lH-thieno[3,2-c]pyrawle
[7ntenmediate (89)]  for 1H-thieno[3,2-c]pyrazole.
Step 6. 5-Benzyloxymethyl-3-iodo-thieno[3
2-c]pyrazole-l-carboxylic acid tert-butyl ester
[Intermediate (91)] was prepared in 100% yield using
procedures similar to those of Example  5B,
substituting
5-benzyloxymethyl-3-iodo-IH-thieno[3,2-c]pyrazole
[Intermediate (90)] for
3-iodo-1H-thieno[3,2-c]pyrazole. Step 7.
2-(5-Benzyloxymethyl-l-tert-buto2ycarbonyl-lH-thienof3
2-c]pvrazol-3-YL(tert
butyl-dimethyl-silanyloxy)-indole-l-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-l-carbo
xylic acid tert-butyl ester  [Intermediate (91)] for
3-iodo-thieno[3,2c]pyrazole-l-carboxylic acid
tert-butyl ester and
6-(tert-butyl-(bmethyl-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 S.
2-(5-Benzyloxymethyl-l-tert-butoucarbonyl-lH-thieno[32
-c]pyrazol 3 yll-6- hYxy-indole-l-carboxylic acid
tert-butyl lty ester [Intermediate (93), LC/MS: 576.2
(M+H), RT  = 4.0 minutes] was prepared in 33% yield
using procedures similar to those of Example 5D,  



substituting
2-(5-benzyloxymethyl-l-tert-butoxycarbonyl-IH-thieno[3
,2-c]pyrazol-3-yl)-6-
(tert-butyl-dimethyl-silanyloxy)-indole-l-carboxylic
acid tert-butyl ester [Intermediate (92)] for WO
2005/026175 PCT/OS2004/023814  -131 2-(1
tert-butoxycarbonyl-lH-thieno[3,2c]pyrazol-3-yI)-5-(te
rt-butyl-dimethyl-silan0)y}indole- 1-carboxylic acid
tert-butyl ester. Step 9. 2-(5-BeMloxvmethvl-I-tert
butoxycarbonvl 1H thienoj3 2 clnvra?ol 3 yl}
bmmo-propoxvl-indole-l-carboxylic acid tert-butyl
ester [Intermediate (94), LC/MS: 696.0  (M+H), RT =
4.82 minutes] was prepared in 72% yield using
procedures similar to those of  Example 5E,
substituting
2-(5-benzyloxymethyl-l-tert-butoxycarbonyl-lH-thieno[3
,2- c]pyrazol-3-yl)-6-hydroxy-indole-l-carboxylic acid
tert-butyl ester [Intermediate (93)] for
2{1-tert-butoxycarbonyl-IH-tbieno[3,2c]pymzol-3-yl)-5-
hydroxy-indole-l-carboxylic acid  tert-butyl ester.
Step 10.
1-(3-[2-(5-Benzvloxvmethyl-lH-thienof3.2-clpvrazol 3
vl)-1H indol 6-vloxvl  propyll-Qperidin-4-01 [ Example
69, LGMS: 517.1 (M+H), RT = 3.02 minutes; 1H NMR  [300
Mhz, (CD3)2SO]: 8 13.17 (brs, 1H),11.35 (brs, 111),
7.45-7.25 (m, 6H), 7.20 (s, IH),  6.91 (d, J= 1.7 Hz,
1H), 6.65 (dd, J1= 8.6Hz, J2= 2.1Hz, 1H), 6.55 (s,
111), 4.78 (s, 2H), 4.59  (s, 2H), 4.53 (m, 111), 3.98
(t, J= 6.4Hz, 2H), 3.44 (m, IH), 2.72 (m, 211), 2.50
(m, 2H), 2.01  (m, 2H), 1.89 (m, 2H), 1.71 (m, 2H),
1.32 (m, 2H).] was prepared in 52% yield using
procedures similar to those of Step 6 in Example 5,
substituting 2-(5-benzyloxymethyl-1-tert-
butoxycarbonyl-lH-thieno[3,2-clpymwl-3-yl}6-(3-bromo-p
ropoxy)-indole-l-carboxylic acid  tert-butyl ester
[Intermediate (94)] for
5-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-lH-
tbieno[3,2-c]pyrazol-3-y1}indole-l-carboxylic acid
tert-butyl ester and 4-hydroxypiperidine for
piperidine. Example 70
3-[2-(IH-Thieno[3.2-clp3mzol-3-yl}1H-indol-6-yl]_penta
n 3-01  OH N  



H N N  H WO 2005/026175 PCTIUS2004/023814  -132 To
2-(1-tert-butoxycarbonyl-lH-tbieno[3,2-c]pyrazol-3-yl)
-indole-1,6-dicarboxylic acid 1-tert- butyl ester
6-methyl ester [250mg, 0.5mmol, Intermediate (36)] in
tetrahydrofuran (5mL) was  added a I.OM solution of
ethyl magnesium bromide in tetrahydrofisan (2.5mL,
2.5mmol) at -45C under nitrogen. The mixture was
allowed to warm up and stirred at room temperature for
i  3 hours. An additional 2mL of 1.OM ethyl magnesium
bromide solution was added The resulting solution was
stirred at room temperature overnight It was then
quenched with a  mixture of brine and saturated
ammonium chloride and extracted with ethyl acetate.
The  organic layer was dried over magnesium sulfate
and concentrated. The residue was  chromatographed
through silica gel (n-heptane/ethyl acetate, 50/50 as
eluant) to produce  3-[2-(IH-thieno[32c]pyr
zzol-3-vl)-1H-indol-6-vll-nentan-3-ol [137mg, 92%,
Example 70] as  a white powder. LC/MS: 326.2 (M+H), RT
= 3.07 minutes; 1H NMR [300 Mhz, (CD3)2S0]: S 13.18
(s, iN), 11.43 (s, 1H), 7.73 (d, J=5.2Hz, 1H), 7.50
(s,113), 7.44 (d, J=8.2Hz,1H), 7.18 i  (d, J= 5.2Hz,
1H), 6.94 (dd, J1=1.lHz, J2= 8.4Hz, 111), 6.56 (d,
J=1.5Hz,1H), 4.41 (s, 1H), 1.76 (m, 413), 0.66 (t,
j=6.2Hz, 6H). Example 71
3-[2-(5-Benzyloxymethyl-IH-thieno[3
2-clpyrazol-3-yl)-1H-indol-b-yl]-nentan-3-ol WO
2005/026175 PCTIUS2004/023814  -133 \ / o s I + / o  /
~N p o^o~ 07  



(91) Step i  N N S  Ilp N/ + N/ 1 /  Step 2 H s q/ p
q Example 71 Step 1. To
5-benzyloxymethyl-3-iodo-thieno[3,2-c]pyrazole=l-carbo
xylic 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)-fen-ocene]
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, 9.45mmmol, Intermediate (37)]. The
mixture was stirred  at 90C 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-lH-
thieno[3.2-clnvrazol-3-vll-indole-1 6-dicarboxvlic
acid 1-tert-butyl ester 6-methyl ester 1.66 [g, WO
2005/026175 PCTIUS2004/023814  -134 71%, Intermediate
(96), LC/MS: 618.3 (M+H), RT = 4.57 minutes] as a
yellow powder and
2-(5-benzvloxvmethvl-l-tert-butoxycarbonyl-lH-thienoj3
2-c]pyrazol-3-yl)-indolo-l 6- dicarlwxylic acid
1-tert-butyl ester 6 methvl ester [0.37g 19%,
Intermediate (95), LC/MS:  518.2 (M+H), RT = 3.87
minutes] as a green powder. 



Step 2. To
2-(5-benzyloxymethyl-l-tert-butoxycarbonyl-lH-thieno[3
,2-c]pyrazol-3-yl)-indole- 1,6-dicarboxylic acid
1-tert-butyl ester 6-methyl ester [0.35g, 0.68mmo],
Intermediate (95)] in  tetrahydrofuran (5mL) at -78C
under nitrogen was added a l.OM solution of
ethylmagnesium  bromide in tetrahydrofisan (1.7mL,
1.7mmol). The mixture was stirred at -78C for 1 hour.
An  additional 1.7mL of 1.OM ethyl magnesium bromide
solution was added. The temperature was  raised to
-45C and the mixture was stirred for I hour. It was
then allowed to warn up to room  temperature overnight
The reaction mixture was quenched with saturated
aqueous ammonium  chloride and extracted with ethyl
acetate. The organic layer was dried over magnesium
sulfate  and concentrated. The residue was
chromatographed through silica gel
(dichloromethane/ethyl  acetate, 50/50 as eluant) to
produce 3-[2-(5-benzyloxymethvl-lH-t
ieno[3,2-c]pyrazol-3 I - 1H-indol-6 yl]-renter-3-ol
[95mg, 61%, Example 71] as a beige powder. LC/MS:
446.3  (M+H), RT = 3.19 minutes. 1H NMR [300 Mhz,
(CD3)2S0]: 5 13.18 (s,1H),11.44 (s, 1H),  7.50 (s,
1H), 7.45 (s, 111), 7.43 (d, J=8.3H7,1H), 7.36 (m,
511), 721 (s, 1H), 6.93 (in, IH), 6.55  (d, J=1.2117,
1H), 4.78 (s, 2H), 4.59 (s, 2H), 4.43 (s, 1H), 1.75
(m, 4H), 0.66 (m, 61D. Example 72 t2-(5-Benzvlox)
methvl-lH-thienol32-c]pyrazol-3-yl)-lH-indol-6-yll-di-
pyridin-2-vl-methanol  off ~ I s  H N/  To
2-bromopyridine (305mg, 1.9mmol) in anhydrous
tetrahydrofuran (2mL), at -78C in  nitrogen
atmosphere, was added a 2.5M solution of n-butyl
lithium in tetrahydrofuran (0.76mL, WO 20051026175
PCTIUS2004/023814  -135 1.9mmol). A solution of
2-(5-benzyloxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-ind
ole-1,6- dicarboxylic acid 1-tert-butyl ester 6-methyl
ester [160mg, 0.38mmol, Intermediate (96)] in
tetrahydrofuran (5mL) was added. The dark mixture was
allowed to warm up slowly to room  temperature. It was
quenched with saturated aqueous ammonium chloride and
extracted with  



ethyl acetate. The organic layer was dried over
magnesium sulfate and concentrated. The residue was
chromatographed twice through silica gel
(dichloromethane/ethyl acetate, 70/30 F  then 50/50 as
eluant) to afford
f2-(5-benzvloxymethyl-lH-thienof3,2-clpyr zzol-3
yl)-1H-indol 6 vll-di-pyridin-2-yl-methano] [60 mg,
33%, Example 72] as a white powder. LGMS: 544.2
(M+H), RT = 2.65 minutes. 1H NMR [300 Mhz, (CD3)2SO]:
S 13.19 (brs, 111), 11.45 (brs,  1H), 8.49 (m, 211),
7.77 (m, 2H), 7.63 (d, J=7.8Hz, 211), 7.43-7.26 (m,
9H), 7.19 (s, 1H), 7.94  (d, J=8.6Hz, 1H), 6.73 (d, J=
3.71h, IM, 6.57 (s, 1H), 4.77 (s, 211), 4.58 (s, 2H).
The following compounds may be prepared by the
application or adaptation of the methods  described
hereinabove: Example 73 1-f
3-[641-ethyl-l-hvdroxv-propvD-lH-indol-2-vll-lH-thieno
f3,2-c]pyrazol-5-ylmethyl }- piperidin-4-ol -OR  N N
N' rul  H OH Example 74 3-f
2-(5-dimethvlaminomethyl-lH-thieno[3,2-c]pyrazol-3-yl)
-1H-indol-6-yll-pentan-3-ol WO 2005/026175
PCT/US2004/023E14  -136 N  OR Example 75 3-(2 {5-(4
(pvridin 4 yloxy)-piperidin-l-ylmethvll-lH-thieno(3 2
clpyrazol-3-vl}-1H-indol 6  yl)-nentan-3-ol NI  S \
~JJ O~N  



H N~NH OH Example 76
3-f2-(5-piperazin-1-vlmethvl-lH-thienof3.2-clpyrazol-3
-yl)-1H-indol-6-vll-nentan-3-ol  N N'NH H  OH Example
77
3-r2-(5-piperazin-l-yl-lH-thienor3.2chpyrazol-3-vl)-lH
-indol-6-vll-nentan-3-ol WO 2005/026175
PCTIUS2004/023814  -137 N\  ~J  NH OH Example 78 3-f
2-f5-(3-cyclopropyl-f
1.2.41oxadiazol-5-yD-1H-thienof3.2-clpvrazol-3-v11-1H-
indol-6-y11- pentan-3-ol N i0  N N'N  H OH Example 79
3-f2-(5-pyridin-4-yl-lH-thienof3.2-clpvrazol-3-yl)-lH-
indol-6-yIl-pentan-3-oI  N'NH H  OH Example 80  



bis-(1-methyl-piperidin-4-yl)-f2-(1H-thienof3.2-clpvra
zol-3-yl)-1H-indol-6-yl1-methanol  ._N N N-NH H  OH WO
2005/026175 PCTIUS2004/023814  -138 Example 81
3-f2-(5-(ifluoromethyl-lH-thienof3,2-clpyrazol-3-yl)-1
H-indol-6-yll-pentan-3-ol CF3 / NH  0 Example 82
4-f2-(1H-thienof3.2-clpyrazol-3-yl)-1H-indol-6-yllpipe
ridin-4-ol F  CP, pn\. OH H  Exam lp a 83
6-(4-fluoro-piperidin-4-vl)-2-(1H-thienof3,2-clpyrazol
-3-yl)-1H-indole I / H \X-NH  OH Example 84 F
2-f2-(1H-thienof3,2-clpyrazol-3-yl)-1H-indol-6-yll-but
an-2-ol NNE  off Example 85
142-(1H-thienof3.2-clpyrazol-3-yl)-1H-indol-6-yll-etha
none  ~* F ! WO 2005/026175 PCT/13S2004/023814  -139
Example 86  



3-f3-Piyeridin-4-y1-2-(1H-thienof3.2-clpyrazol-3-y1)-1
H-indol-6-yll-pentan3-01  H  N H NNH  OH Example 87
3-f3-u idin-4-vI-2-(1H-thienof3
2-clpyrazol-3-yl)-1H-indol-6-v11-pentan-3-o1 j  N N NH
OH H Example 88
3-f3-(4-methyl-piMrazin-l-vl)-2-(1H-thienof3
2-clpyrezol-3 vl)-1H-indol-6-yll-pentan 3 01  OH
Example 89  3-f3-moroholin-4-vlmethyl-2-(1H-thienof3
2-elpyrazol-3-vl)-1H-indol-6-yll-pentan 3 0l  N N OH H
Example 90  4-f2-(1H-thienof3,2clpvrazol-3
yl)-lH-indol-6-yll-tetrahydro-pyran-4-ol WO
2005/026175 PCT/1JS2004/023814  -140- OH Example 91
3-f 2-f
5-(1-hydroxy-l-methvl-ethyl)-1H-thienof3,2-clnvrazol-3
-yll-1H-indol-6-yl }-pentan-3-o1  OH  N-NH OR Example
92  3-f2-(5-methoxymethyl-1H-thienof3,2-clpyra
ool-3-yl)-3-pyridin-4-vl-lH-indo1-6-vll-pentan-3- 



ol N O  N'NH  H OH Example 93
442-(5-methoxvmethyl-lH-thienof3,2-clpyrazol-3-yl)-1H-
indol-6-vll-tetrah pvran-4-ol  0 0 / N'NH  H  OH
Example 94
3-f2-(5-methoxymethyl-lH-thienof3,2-clpyrazol-3
yl)-3-piperazin-1-yl-lH-indol-6-yll-pentan- 3-01 WO
2005/026175 PCT/US2004/023814  -141 o  H . N~NH OH
Example 95 3-f2-(5-methoxvmethvl-lH-thienof3
2-clpyrazol-3-yl)-3-mpmholin-4-lmethl 1H indol-6-yll
pentan-3-ol o  ON ~ NrME  OH Exam lp a 96 24346 (1
ethyl-l-hvdroxv-nropvl)-1H-indol-2-yll-lH-thienof3
2-c{pyrazol-5-y-1}-tetrahydro- 



fnran-3-carbonitrile N C  H N'NH  OH Example 97
34245-methoxvmethvl-lH-thienof3
2-clpvrazol-3-vl)-3-metby]-1H-indol-6-vll-pentan 3-01
0 / H N'NEI  OH Example 98 WO 2005/026175
PCT/US2004/023814  -142 3-12-(5-methoxymeth
yl-lH-thieno[3.2-clpyrazol-3-yl
-3-piperidin-4-yl-lH-indol-6-yll-pentan- 3=01 N  N N'N
OH H The detailed synthetic steps for example 22 are
described in the following and in Figure  1: With
reference to Figure 1, the intermediate compounds (1),
(2), (3), (4), (5), (6) and (7)  are made as follows:
Intermediate (1)
(4-Bromo-thiophen-2-ylmethyl)-dimethyl-amine Br To a
solution of 4-bromo-2-thiophene carboxaldehyde (5g,
26.2 mmol) in 1,2- dichioroethane (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-I.OM 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. LGMS: RT =
0.63 minutes, 219.99 m/e  (M+H). WO 2005/026175
PCTIUS20041023814  -143- Intermediate (2)
3-Bromo-5-dimethylaminomethyl-thiophene-2-carbaldehyde
Br To (4-bromo-thiophen-2-ylmethyl)-dimethyl-amine
[4.08g, 18.5 mmol, Intermediate  (1)] in
tetrahydrofuran (40 n1L) at 0C and under a nitrogen
atmosphere is added lithium  diisopropylamine(2.OM in
tetrahydrofuran pentanes from Aldrich chemicals, 20.4
mmol). The  orange solution is stirred at 0C for 30
minutes. Then N-formylpiperidine is added (2.5 mL,
22.2 mmol). The mixture is allowed to stir at 0C for
lhour. It is diluted with ethyl acetate  washed with
brine, dried over magnesium sulfate and concentrated.
The residual orange oil was  chromatographed through
silica gel (dichlommethane-1.OM ammonia in methanol,
95:05 as  eluant) to produce
3-bromo-5-dimethylaminomethyl-thiophene-2-carbaldehyde
[4.4g,lntermediate (2)] as an orange oil. LC/MS: RT =
0.47 minutes, 247.98 m/e (M+H).  Intermediate (3)
[5-(Benzhydrylidene-hydrazonomethyl)-4-bromo-thiophen-
2-ylmethyl]-dimethyl-amine  Br To
3-bromo-5-dimethylaminomethyl-thiophene-2-carbaldehyde
[4.30 g, 17.3 mmol,  Intermediate (2)] in ethanol (40
nL) is added benzophenone hydrazone (3.75 g, 19.0
mmol).  The solution was heated at 65C 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 ]5.57 g, 75%, Intermediate
(3)] as an orange oil. LC/MS: RT = 2.72 minutes,
426.05 m/e  (M+H). WO 2005/026175 PCT/US2004/023814
-144- Intermediate (4)
[4-(N'-Benzhydrylidene-hydrazino)-5-(benzhydrylidene-h
ydrazonomethyl)-thiophen-2- ylmethyl]-dimethyl-amine
(4) To compound (3) (5.5 g, 12.9 mmol) in solution in
toluene (100 mL) is added  benzophenone hydrazone
(3.03 g, 14.4 mmol), cesium carbonate (7.15 g, 21.9
mmol),  palladium diacetate (0.22 g, 2.80 mmol) and
1,1'-bis(diphenyl phosphino)-fenncene (1.07 g,  1.94
mmol). The resulting suspension is heated 100C for
41/2 hour. The solvent is then  removed under reduced
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)-thiophe
n-2-yhnethyl]-dimethyl-amine  [6.98g, 100%,
Intermediate (4)] as an orange foam. LCIMS: RT = 3.38
minutes, 542.21 role  (M+I3). Intermediate (5)
Dimethyl-(1H-thieno[3,2-c]pyrazol-5-ylmethyl)-amine  \
/ \N H  To
[4-(N'-Benzhydrylidene-hydrazino)-5-(benzhydrylidene-h
ydrazonomethyl)- thiophen-2-ylmethyl]-dimethyl-amine
[Intermediate (4)] in ethanol (100 mL) was added 50 mL
WO 2005/026175 PCT/US2004/023814  -145 of concentrated
hydrochloric acid. The dark red mixture is stirred at
85C for 2hours. Water is  added followed by solid
sodium carbonate until pH is slightly basic. The
reaction mixture is  



then extracted twice with ethyl acetate. The organic
layer is dried over magnesium sulfate and
concentrated. The residue is chromatographed (ethyl
acetate-1.OM ammonia in methanol, 90:10  as eluant) to
produce
dimethyl-(1H-thieno[3,2-c]pyrazol-5-ylmethyl)-amine
[1.06g, 45%  Intermediate (5)] as a brown solid.
LC/MS: RT = 0.4 minutes, 182.09 m/e (M+H).
Intermediate (6)
(3-Iodo-lH-thieno[3,2-c]pyrazol-5-ylmethyl)-dimethyl-a
mine  1 H To
dimethyl-(IH-thieno[3,2-c]pyrazol-5-ylmethyl)-amine
[1g, 5.51 mmol, Intermediate  (5)] in solution in
dimethylformamide (10 mL) is added iodine (2.1 g, 8.3
mmol) 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.OM
ammonia  in methanol, 90:10 as eluant) to produce
(3-iodo-lH-thieno[3,2-c]pyrazol-5-ylmethyl)-
dimethyl-amine [0.87 g, 51 %Jntermediate (6)] as a
beige powder. LC/MS: RT = 1.20 minutes,  307.98 m/e
(M+H). Intermediate (7)
5-Dimethylaminomethyl-3-iodo-thieno[3,2-c]pyrazole-l-c
arboxylic acid tert-butyl ester  S N WO 2005/026175
PCT/US2004/023814  -146 To
(3-iodo-1H-thieno[3,2-c]pyrazol-5-yhnethyl)-dimethyl-a
mine [0.77 g, 2.50 mmol,  Intermediate (6)] in
suspension in dichloromethane (10 mL) is added
triethylamine (0.36 mL,  2.75 mmol),
tert-butylcarbonyl anhydride (0.66 g, 3.00mmol) and
4-dimethyl aminopyridine  (60 mg, 0.2 mmol). The
suspension turns quickly to a solution. The solvent is
then removed.  The residue is chromatographed through
silica gel (ethyl acetate as eluant) to afford 5- 



DimethYlaminomethYl-3-iodo-thieno[3,2c]PYrazole-l-carb
oxY lic acid tert-butyl ester [960 mg,  94%,
Intermediate (7)] as a yellow solid. LC/MS: RT = 2.07
minutes, 408.01 m/e (M+H). IN VITRO TEST PROCEDURES
FOR 1TK Anti-CD3 stimulated IL-4 Assay from Murine
splenocytes.  Introduction The tyrosine ldnase 1TK is
involved in intracellular signaling events induced by
several  lymphocyte surface receptors. Since 1TK
deficient mice show an impairment in I1r4 production
from T cells, a cell based assay for IL-4 production
is used to measure the cellular potency of  the ITK
inhibitors of the present invention. In this assay the
level of 1-4 is measured from the  media of
anti-CD3-stimulated murine splenocytes, and the
ability of compounds of the present  invention to
inhibit this response is determined. Assay Conditions
Spleens from the mouse strain BALE/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
3m1 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
RPM[ 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 WO
2005/026175 PCTIEJS2004/023814  -147 compound is added
per well. For IC50 determination the following
concentrations of  compound are used. The starting
concentration is lOuM and 7 series of 1:3 dilutions
are  followed, and each compound concentration is set
up in triplicate wells. 50u1 of 4x  concentration are
added. Cell cultures are then stimulated by addition
of 50 ul of a 4ug/ml  solution of anti-CD3 antibody,
(BD Bioscience Cat# 553166) made up in RPM! plus 10%
PBS  



media, and incubated in a 37C 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 ELTSA 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 l1 4, termed IC50(IL-4), is determined
from the  resulting curve.  Assay Procedure 1. Add
100ul of 1X10E7/ml mouse splenocytes in RPMI plus 10%
FBS media to 96 well  round bottom plates. 2. Add 50ul
of Itk compounds (4x final concentration) in RPM! plus
10% FBS media  3. Add 50ul of 4ug/ml anti-CD3 antibody
in RPMI plus 10% FBS media 4. Incubate at 37c CO2
incubator for 3 days 5. Transfer 150u1 culture media
into fresh plate 6. 50ul of the media is subject to
Elias analysis (R & D Cat# M4000 kit)  FlashPlate ITK
Protocol for 1TK Inhibition Determination 1TK kinase
is produced with an N-terminal Maltose Binding Protein
tag (MW= -114  kDa) using a Baculovirus expression
system. The transfer of radioactive [y-33P]  phosphate
from [y 33P]ATP to 1TK during the autophosphorylation
of ITK is measured  by scintillation counting.
Streptavidin-coated F1ashPlate Plus 384 well
microplates  (PerkinElmer Life Sciences) are designed
for in-plate radiometric assays. The interior of WO
2005/026175 PCTIUS2004/023814 -148- F  each well is
permanently coated with a thin layer of scintillant
and a covalently bound F  layer of Streptavidin. ITK
is incubated with [y 33P]ATP, biotinylated anti-ASP
antibody (Cell Signaling Technology3M) and test
compounds in a 384-well Streptavidin- coated
FlashPlate. The biotinylated anti-AMP binds tightly to
the AMP-tagged YIK and  cross-links it to Streptavidin
on the plate surface. Unreacted 33P-ATP is washed away



and 33P-phosphorylated 1TK is measured when the [y
33P] incorporated into UK  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 p1 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 pM 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 l) followed by 10 p1 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 33P]ATP, assay buffer.  20 mM
HEPES (pH 7.5), 0.15 M NaCl, 3mM MgO?., 3mM MnCl2,
0.01% Triton X- 100,1 mM DTF, 5% glycerol and 0.01%
-f-globulin. The plate is incubated at room
temperature (RT) for 60 minutes for the kinase
reaction, The reaction is stopped with 20  p1 of 50mM
EDTA and the biotinylated anti-IMP is allowed to bind
to the 1TK 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 WO 2005/026175 PCTIUS2 0
0 410 2 3 814  -149 MOLSTRUCTURB & Molecular Observed
HPLC IC50 IC50  NAME weight M+H Retention (enzyme
release  Time inhibition)- inhibition- nM assay nM  



0- Rn. 1i "~ 240.05 241.04 1.82 167 264
2-(1H-Thieno[3,2-c]pyrazol-3-yl) 1H-benzimidazole
270.06 271.05 1.9 157 164  6-Methoxy-2-(1-H-thieno[3,2
cjpyrazol-3-yl)-1-H-benzimidazole 320.07 321.05 2.43
86 2900  3-(6-Methoxy-IH-Benzoimidazol
2-yI)-1H-benzo[4,5)theino[3,2- c)pyrazole CID 569.24
570.1 4.29  2-(1-tert-Butoxycarbonyl-lH
thieno[3,2-cjpyrazol-3-yl)-5-(tert-
butyl-dimethyl-silanyloxy)-indole- 1-carboxylic acid
tert-butyl ester WO 2005/026175 PCT/US2004/023814
-150 380.52 381.18 2.18 16.6 153  5-(3
Piperidin-1-yl-propoxy)-2
(1H-thieno[3,2-c]pyrazol-3-yl)-IH- indole Ho" 396.16
397.18 2.17 3.65 180  1-{3-[2-(1H-Thieno[3,2-c]pyrazol
3-yl)-1H-indol-6-yloxy]-propyl}- piperidin-4-ol 



380.17 381.18 2.32 1.89 163
6-(3-Piperidin-1-yl-propoxy)-2
(IH-thieno[3,2-c]pyrazol-3-yl)-IH- indole \ \ \  ~~o ~
i N~rac  q m 396.16 397.4 2.45 1.62 11.3  1-{
3-[2-(IH-Thieno[3,2c]pyrazol
3-yl)-1H-indol-6-yloxy]-propyl}- piperidin-3-ol WO
2005/026175 PCT/US2004/023814  -151- NMI 410.18 411.29
2.49 2.08 129  HO (1-{3-[2-(IH Thieno[3,2-c]pyrazol
3-yl)-1H-indol-6-yloxy]-propyl }-
piperidin-3-yl)-methanol 409.19 410.3 2.27 2.94 289
6-[3-(4-Ethyl-piperazin-1-yl)
propoxy]-2-(1H-thieno[3,2- '
c]pyrazol-3-yl)-1H-indole N-NH 368.17 369.19 2.35 5.22
Diethyl-{3-[2-(1H-thieno[3,2
c]pyrazol-3-yl)-IH-indol-6-yloxy]- propyl)-amine 



392.17 393.14 2.48 12.3  Diallyl-{ 3-[2-(1H-thieno[3,2
c]pyrazol-3-yl)-1H-indol-6-yloxy]- propyl}-amine WO
2005/026175 PCTIUS2004/023814  -152- \ \ No 382.15
383.17 2.2 15.1  1-{3-[2-(1H-Thieno[3,2-c]pyrazol
3-yl)-1H-indol-6-yloxy]-propyl}- pyrrolidin-3-ol ~~
NNH 340.14 341.13 2.18 24.2
Dimethyl-{3-[2-(1H-thieno[3,2
c]pyrazol-3-yl)-1H-indol-6-yloxy]- propyl}-amine OH
370.14 371.25 2.13 3.26  2-(Methyl-{
3-[2-(1H-thieno[3,2 c]pyrazol-3-yl)-1H-indol-6-yloxy]-
propyl) -amino)-ethanol I \\ \
5-(Methoxy-[2-(1H-thieno[3,2- 270.05 271.02 2.03 224
c]pyrazol-3-yl)-1H-pyrrolo[3,2 b]pyridine WO
2005/026175 PCTIUS2004/023814  -153  \ ~ 396.16 397.17
2.03 40.9  



1-{3-[2-(IH-Thieno[3,2-c]pyrazol
3-yl)-1H-indol-5-yloxy]-propyl }- piperidin-4-ol N
\iN  H N NN 396.16 397.2 1.87 76.3
1-{3-[2-(1H-Thieno[3,2-c]pyrazol-
3-yl)-1H-indol-5-yloxy]-propyl }- piperidin-3-ol $
N-NH 410.17 411.18 2.07 41
(1-{3-[2-(IH-Thieno[3,2-c]pyrazol
3-yl)-IH-indol-5-yloxy]-propyl }-
piperidin-3-yl)-methanol 382.14 383.2 2.48 45.7
1-{3-[2-(1H-Thieno[3,2-c]pyrazol
3-yl)-1H-indol-5-yloxy]-propyl }- pyrmlidin-3-ol II
WO 2005/026175 PCT/US2004/023814 -154- a \  O / N Ha \
H N,NH 431.18 432.18 2.49 112
3-(5-(3-Piperidin-1-yl-propoxy)
1H-Benzoimidazol-2-yl)-1H- 



benzo[4,5]theino[3,2-c]pyrazole  hydrochloride Cl~
392.07 393.2 3.22  2-{ 1H-Thieno[3,2-c]pyrazol-3-yl)
1H-indol-5-carboxylic acid(2-
thiophen-2-yl-ethyl)-amide  "T o ~~a1 M a; ~+  yc
569.24 570.2 4.22  2-(1-tert-Butoxycarbonyl-1H
thieno[3,2-c]pyrazol-3-yl)-6-(tert-
butyl-dimethyl-silanyloxy)-indole- 1-carboxylic acid
tert-butyl ester WO 2005/026175 PCT/Q52004/023814
-155- I 0 2-(1-tert-Butoxycarbonyl-5- 626.29 627.28
3.73  dimethylaminomethyl-lH
thieno[3,2-c]pyrazol-3-yl)-6-(tert-
butyl-dimethyl-silanyloxy)-indole- 1-carboxylic acid
tert-butyl ester  NO HO 0 oY i 512.2 513.2 2.47
2-(1-tert-Butoxycarbonyl-5 



dimethylaminomethyl-lH- thieno[3,2-c]pyrazol-3-yl)-6-
hydroxy-indole-l-carboxylic acid  tert-butyl ester N
H0~ H 1-{3-{2-(5-Dimethylann noethyl- 453.2 454 1.87
1H-thieno[3,2-c]pyrazol-3-yl)-lh-
indol-6-yloxy]-propyl }-piperidin-4 ol WO 2005/026175
PCT/US2004/023814  -156- We claim: 1. A compound of
formula L 5 2 1 6 R - X R  R H N'NH  4 wherein:  Xis
N, or C-R7;  X1 is N, orC-R1; R1, R2, R3, R4, R5 and
R6 are independently selected from the group
consisting of  hydrogen, optionally substituted acyl,
optionally substituted alkyl, optionally substituted
alkoxy, optionally substituted acylamino, optionally
substituted alkenyl, optionally substituted
alkoxyalkyl, (Y1)(Y2)NC(=O)-, (Yl)(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 arylsulfnyl, 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
heteroarylalkyloxyalkyl, optionally substituted
heteroaryloxy, optionally substituted WO 2005/026175
PCT/US2004/023814  -157 heteroaryloxyalkyl, optionally
substituted heterocycloallryl, optionally substituted
heteroarylsulfonylcarbamoyl, optionally substituted
heterocycloalkylalkyl, optionally  substituted
heterocycloalkyloxy, optionally substituted
heterocycloalkyloxyalkyl, halo,  hydroxy,
trifluoromethyl, nitro, optionally substituted
hydroxyalkyl, carboxy, and cyano; or R5  and R6,
together with the two double-bonded carbons to which
they are attached, form an  optionally substituted
benzene ring; R7 is hydrogen, halo or optionally
substituted alkyl; and Yl and Y2 are independently
hydrogen, optionally substituted alkyl, optionally
substituted aryl, or optionally substituted
heteroaryl, or Yl and Y2, together with the nitrogen
to which they are attached form an optionally
substituted hetero1 gr0 y ary up, or an optionally
substituted heterocycloalkyl group; 2. A prodrug, acid
bioisostere, or pharmaceutically acceptable salt or
solvate of a  



compound of claim 1, or a prodrug, or acid bioisostere
of said salt or solvate. 3. A compound of claim 1,
wherein Rl, R2, R3, R4, R5, R6 are independently
selected  from the group consisting of hydrogen,
optionally substituted acyl, optionally substituted
alkoxy, optionally substituted alkoxycarbonyl,
optionally substituted alkyl, optionally  substituted
aryl, carboxy, halo or (Yl)(Y2)NC(O)-, where Yl and Y2
are independently  hydrogen, optionally substituted
ally!, optionally substituted aryl, or optionally
substituted  heteroaryl, or Yl 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 XI are
independently N, C-H, or C-halo; one of  R2 and R3 is
hydrogen; and R6 is hydrogen. 5. A compound of claim
3, wherein Xl is C-H; Xis 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  is selected from the
group consisting of hydrogen, Cxj-c- , C'1 3C"2 C- -o
WO 20051026175 PCT/US2004/023814 -1sa- fccy-Cc h-o- .
CH3 j-(cH,)i--O- cH- y-(cH,r O- HO-( h N, -(cH,x-O-
cl5 c42cH3 CHCH=CH2 CH3 0-1 0-1 1 HocH2  P- clll~  H
-CHz-,EI~c-CH-, CH3CHi SZ Ji-(O O- , - Ho IOH  CH,,
(CH2)2yH CH3CH2T(cH ) g1, C%~% CH3CEI2 T- , CH2cu l-
(CH3)2CH-- (CH,)2cH-r ' CHCR CH(C )-C OR OH IOH OH IOH
OH  



OH OH OH  OH OH OH N OR OH  V (CH33)i H-CH2-' ( rCHy
HN-CH2-,  CH'., ( jV-CH3- HO -CHI'  f-\ H-C% ==N CH6 V
(CH2 2Y-CE6- , Cl \ / -N CH2-, 21310,  H Q 0 WO
20051026175 PCT/1J82004/023814  -159 tut ft- + \ c
-c~- + Q Q -c- and  V c~NH-C- ' 7. A compound of claim
5, wherein R4 is hydrogen; 8. A compound of claim 6,
wherein R5 is selected from the group consisting of
hydrogen,  o-C- , Ho-CH,-, / \ o C%-, xc-x-cH-, ac (G
-H-c~4 ,  \ / Clk-rut-cu CH,- +'-ca ' HO--/-cH;  cf~o
carboxy, cH,CH,o-CE' - c1r,-CFNH -C- , / cn rnt-Q p-
and 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-(lH-thieno[3,2-c]pyrazol-3-yl)-1H
benzimidazole,  3-(6-methoxy-1
H-benzimidazol-2-yl)-1H-benzo[4,5]thieno[3,2-cjpyrazol
e,  



6-(3-piperidin-1-ylpropoxy)-2-(1H-thieno[3,2-c]pyrazol
-3-yl)-1H-benzinvdazole,
5-(3-piperidin-l-yl-propoxy)-2-(1H-thieno[3,2c]pyrazol
-3-yl)-indole,  1-{
3-[2-(1H-thieno[3,2-c]pyrazol-3-yI)-1H-indol-6-yloxy]-
propyl ] -piperidin-4-ol,
6-(3-piperidin-1-yl-propoxy)-2-(IH-thieno[3,2-cjpyrazo
l-3-y1}1H-indole, WO 2 0 0510 2 6 1 75
PCTIUS20041023814 i  -160
1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-ylox
y]-propyl}-piperidin-3-ol,
(1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-
H-indol-6-yloxy]-propyl}-piperidin-3-yl)-methanol,
6-[3-(4-ethyl-piperazin-1-yl)-propoxy]-2-(1H-thieno[3,
2-c]pyrazol-3-yl)-IH-indole,
dimethyl-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl}1H-indol-
6-yloxy]-propyl}-amine, ,
diethyl-{3-[2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-
6-yloxy]-propyl)-amine,
diallyl-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-
6-yloxy]-propyl}-amine,
1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl}1H-indol-6-yloxy
]-propyl}-pynolidin-3-ol, i
2-(methyl-{3-[Z-(1H-thieno[3,2c]pyrazol-3-yl)-1H-indol
-6-yloxy]-propyl}-amino)-ethanol,  1-{
3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yloxy)-
propyl }-piperidin-4-ol, 1-{
3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yloxy]-
propyl }-piperidin-3-ol, (1-{
3-[2-(1H-thieno[3,2-c]pyrazol-3-yl}1H-indol-5-yloxy)-p
ropyl }-piperidin-3-yl)-methanol,  1-{
3-[2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yloxy]-
propyl }-pynnlidin-3-ol,
3-(5-(3-piperidin-1-yl-propoxy)-IH-Benzoimidazol-2-yl)
-1H-benzo[4,5]theino[3,2-c]pyrazole,  2-{
1H-thieno[3,2c]pyrazol-3-yl)-1H-indol-5-carboxylic
acid(2-thiophen-2-yl-ethyl)-amide,  1-{
3-[2-(5-dimethylaminoethyl-1H-thieno[3,2-c]pyrazol-3-y
l)-lh-indol-6-yloxy]-propyl } - piperidin-4-ol,
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-5-(tert-butyl-dimethyl-silanyloxy)-
indole-1carboxylic acid tert-butyl ester,
2-(1-tert-butoxycarbonyl-lH-thieno[3,2-c]pyrazol-3-yl)
-6-(tert-butyl-dimethyl-silanyloxy)-
indole-1-carboxylic acid teit-butyl ester,
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-lH-thie
no[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-lH-thie
no[3,2-c]pyrazol-3-yl)-6-hydroxy- indole-1carboxylic
acid tert-butyl ester,
[2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-metha
nol,
phenyl-[2-(1H-thieno[3,2-c]pyrazo1-3-yl)-1H-indol-5-yl
]-methanol,
phenyl-[2-(IH-thieno[3,2c]pyrazol-3-yl}1H-indol-5-yl]-
methanone, F
1-phenyl-l-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-
5-yl]-ethanol,
(S)-1-phenyl-l-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-in
dol-5-yl]-ethanol,
1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-IH-indol-5-yl]-pro
pan-lone,
1-cyclohexyl-l-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-IH-in
dol-5-yl]-propan-l-ol,
1-cyclohexyl-1-[2-(IH-thieno[3,2-c]pyrazol-3-yl)-IH-in
dol-5-yl]-propan-l-ol, enantiomer 1, WO 2005/026175
PCT/Q52004/023814  -161 1-pyridin-2-yl-1-[2-(1H
thieno[3,2-c]pyrazol-3-yl}1H-indol-5-yl]-propan-i-ol,
2-[2-(1H-thieno[3,2-c]pyrazol-3-yl}IH-indol-5-yl]-buta
n-2-ol,
(R)-2-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]
-butan-2-ol,
1-(2-pyrrolidin-1-ylmethyl-phenyl)-1-[2-(1H-thieno[3,2
-c]pyrazol-3-yl)-1H-indol-5-yl]-propan- 1-01,
3-(5-acetyl-l-tent-butoxycarbonyl-lH-indol-2-yl)-thien
o[3,2-c]pyrazole-1,5-dicarboxylic acid  1-tert-butyl
ester 5-methyl ester,
3-(5-acetyl-IH-indol-2-yl)-IH-thieno[3,2-c]pyrazole-5-
carboxylic acid methyl ester,
3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyra
zole-5-carboxylic acid,
[4-(4-fluoro-phenyl)-piperazin-1-yl]-[3-(5-hydroxymeth
yl-lH-indol-2-yl)-IH-thieno[3,2-
c]pyrazol-5-yl]-methanone,
3-(5-hydroxymethyl-IH-indol-2-yl)-1H-thieno[3,2-c]pyra
zole-5-carboxylic acid (3-ethoxy- propyl)-amide,
3-(5-hydroxymethyl-lH-indol-2-yl)-IH-thieno[3,2-c]pyra
zole-5-carboxylic acid methyl ester,
3-(5-hydroxymethy]-IH-indol-2-yl)-1H-thieno[3,2-c]pyra
zole5-carboxylic acid (pyridin-2- yhnethyl)-amide, 



5-bromo-2-(IH-thieno[3,2-c]pyrazol-3-yl)-1H-indole,
2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxyli
c acid methyl ester,
dicyclopropyl-[2-(IH-thieno[3,2-c]pyrazol-3-yl)-lH-ind
ol-6-yl]-methanol,
(4-benzo[1,3]dioxol-5-y]methyl-piperazin-1-yl)-[2-(1H-
thieno[3,2-c]pyrazol-3-yl)-1H-]ndol-6- yl]-methanone,
[4-(Z-cyclohexyl-ethyl)-piperazin-1-yl]-[2-(IH-thieno[
3,2-c]pyrazol-3-yl)-1H-indol-6-yl]- methanone,
2-(1H-thieno[3,2-c]pyrazol-3-yl)-lH-indole-6-carboxyli
c acid (2-hydroxy-2-phenyl-ethyl)- amide,
2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxyli
c acid (2-cyclohex-l-enyl-ethyl)- amide,
2-(IH-thieno[3,2-c]pyrazol-3-yl)-IH-indole-6-carboxyli
c acid (2-thiophen-2-yl-ethyl)-amide,
(4-pyridin-2-yl-piperazin-1-yl)-[2-(1H-thieno[3,2-c]py
razol-3-yl)-IH-indol-6-yl]-methanone,
2-(1H-Thieno[3,2-c]pyrazol-3-yl)-IH-indole-6-carboxyli
c acid (2-pyridin-3-yl-ethyl)-amide,
cyclohexylmethyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-
indol-5-ylmethyl]-amine,
5-[4-(4-chloro-benzyl)-piperazin-1-ylmethyl]-2-(IH-thi
eno[3,2-c]pyrazol-3-yl)-1H-indole, WO 2005/026175
PCTIUS2004/023814  -162
[2-(4-phenoxy-phenyl)-ethyl]-[2-(1H-thieno[3,2-c]pyraz
ol-3-yl}1H-indol-5-ylmethyl]-amine,
3-[6-(3-piperidin-1-yl-propoxy)-1H-benzoimidazol-2-yl]
-IH benzo[4,5]thieno[3,2-c]pyrazole,
1-{3-[2-(5-phenyl-lH-thieno[3,2-c]pyrazol-3-yl)-1H-ind
ol-6-yloxy]-propyl}-piperidin-3-ol,
1-{3-[2-(5-Phenyl-IH-thieno[3,2-c]pyrazol-3-yl)-lH
indol-6-yloxy]-propyl}-piperidin-4-ol,
2-(5-phenyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(3-piperid
in-1-yl-propoxy}1H-indole,
1-(3-{2-[5-(3-methoxy-phenyl)-1H-thieno[3,2-c]pyrazol-
3-yl]-1H-indol-6-yloxy}-propyl)- piperidin-4-ol,
5-methoxy-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-pyrrolo[
3,2-b]pyridine,
3-bmmo-6-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2-c
]pyrazol-3-yl)-1H-indole,  {
3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]-
IH-thieno[3,2c]pyrazol-5-yl }-methanol,  



1-{3-[6-(3-piperidin-1-yI-propoxy)-1H-indol-2-yl]-1H-t
hieno[3,2-c]pyrazol-5-ylmethyl }- piperidin-4-ol,
2-[5-[4-(4-fluoro-phenyl)-piperazin-l-ylmethyl]-1H-thi
eno[3,2-c]pyrazol-3-yl}-6-(3-piperidin-
1-yl-propoxy)-1H-indole,
methyl-{3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]
-1H-thieno[3,2c]pyrazol-5-ylmethyl}-
pyridin-2-yl-amine, benzyl-{
3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]-IH-thie
no[3,2-c]pyrazol-5-ylmethyl }- amine,
6-(3-piperidin-1-yl-propoxy)-2-[5-(4-trifluoromethyl-p
iperidin-1-ylmethyl)-1H-thieno[3,2-
c]pyrazol-3-yl]-1H-indole,
[2-(5-piperidin-1-ylmethyl-lH-thieno[3,2-c]pyrazol-3-y
l)-1H-indol-5-yl]-methanol,  1-{
3-[2-(5-benzyloxymethyl-IH-thieno[3,2-c]pyrazol-3-yl)-
1H-indol-6-yloxy]-propyl }- piperidin-4-ol,
3-[2-(1H-thieno[3,2c]pyrazol-3-yl)-1H-indol-6-yl]-pent
an-3-0l,
3-[2-(5-benzyloxymethyl-IH-thieno[3,2-c]pyrazol-3-yl)-
1H-indol-6-yl]-pentan-3-ol, and
[2-(5-benzyloxymethyl-IH-thieno[3,2-c]pyrazol-3-yl)-1H
-indol-6-yl]-di-pyridin-2-yI-methanol.  11. A compound
of claim 1, which is selected from the group
consisting of: 1-{
3-[6-(lcthyl-l-hydroxy-propyl)-1H-indol-2-yl]-1H-thien
o[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]-pentm-3-ol, WO 2005/026175
PCTIUS2004/023814  -163
3-(2-{5-[4-(pyridin-4-yloxy)-piperidin-1-ylmethyl]-1H-
tlueno[3,2-c]pyrazol-3-yl}-1H-indol-6-
yl)-pentan-3-ol,
3-[2-(5-piperazin-l-ylmethy]-1H-thieno[3,2-c]pyrazol-3
-yl}1H-indol-6-yl]-pentan-3-ol,
3-[2-(5-piperazin-l-yl-lH-thieno[3,2-c]pyrazol-3-yl}1H
-indol-6-yl]-pentan-3-ol,
3-{2-[5-(3-cyclopropyl-[1,2,4]oxadiazol-5-yl)-1H-thien
o[3,2-c]pyrazol-3-yl]-1H indol-6-yl}- pentan-3-ol, 



3-[2-(5-pyridin-4-yl-lH-thieno[3,2-c]pyrazol-3-yl}1H-i
ndol-6-yl]-pentan-3-ol,
bis-(1-methyl-piperidin-4-yl)-[2-(1H-thieno[3,2-c]pyra
zol-3-yl)-iH-indol-6-yl]-methanol,
3-[2-(5-difluoromethyl-lH-thieno[3,2-c]pyrazol-3-yl}1H
-indol-6-yl]-pentan-3-ol,
4-[2-(lH-thieno[3,2-c)pyrazol-3-yl)-1H-indol-6-y1]-pip
eridin-4-o1,  6-(4-fluoro-piperidin-4-yl)-2-(1H-t
ieno[3,2-c]pyrazol-3-yl)-1H-indole,
2-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-y1]-but
an-2-ol,
1-[2-(lH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-eth
anone,
3-[3-piperidin-4-yl-2-(1H-then[3,2c]pyrazol-3-yl}1H-in
dol-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-methyl-piperazin-l-yl)-2-(1H-thieno[3,2c)pyraz
ol-3-yl)-1H-indol-6-yl]-pentan-3-ol,
3-[3-morpholin-4-ylmethyl-2-(1H-thieno[3,2-c)pyrazol-3
-yl)-1H-indo]-6-y1]-pentan-3-ol,
4-[2-(lH-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl)-tet
rahydro-pyran-4-ol,
3-{2-[5-(1-hydroxy-l-methyl-ethyl)-lH-thieno[3,2-c]pyr
azol-3-yl)-lH-indol-6-yl}-pentan-3-ol,
3-[2-(5-methoxymethyl-lH-Urieno[3,2c]pyrazol-3-yl)-3-p
yridin-4-yl-lH-indol-6-yl]-pentan-3-ol,
4-[2-(5-methox)methyl-lH-thieno[3,2c]pyrazol-3-yl)-1H-
indol-6-yl]-tetrahydro-pyran-4-ol,
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-y1)-3-
piperazin-l-yl-lH-indol-6-yl)-pentan- 3-01,
3-[2-(5-methoxymethyl-lH-tbieno[3,2-c]pyrazol-3-yl)-3-
morpholin-4-yimethyl-lH-indol-6-yl)- pentan-3-ol, 2-{
3-[6-(1-ethyl-l-hydmxy-propyl)-1H-indol-2-yl]-1H-thien
o[3,2c]pyrazol-5-y1 }-tetrahydro-
furan-3-carbonitrile,
3-[2-(5-methoxymethyl-lH-thieno[3,2-c]pyrazol-3-yl)-3-
methyl-lH-indol-6-yl)-pentan-3-ol,  and
3-[2-(5-methoxymethyl-lH-thieno[3,2-c]pyrazol-3-yl)-3-
pipeMn-4-yl-lH-indol-6-y]]-pentan- 3-ol: -164- 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 pharmaceutical product comprising an active
ingredient and a pharmaceutically  acceptable
incipient, said active ingredient being a compound of
claim 1. 14. A pharmaceutical product of claim 13,
wherein said active ingredient is a compound  of claim
9. 










