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Field of the Inventi on This invention is directed to

t hi enopyrazol es of Fornmula |, their preparation,

har maceuti cal conpositions conprising these
WeYWAIRds, and their pharmaceutical us@CIMSHkH23814

treatnment of di sease states capabl e of being nodul ated

by the inhibition of the protein kinases, in

particul ar interleukin-2 inducible tyrosine kinase

(1 TK). Background of the Invention Protein kinases are

a famly of enzynes that participate in the signalling

events whi ch contmmENoPRAZBLEYati on, growt h and

differentiation of celTs in response to extracellular

medi ators and to changes in the environnent. In

F&&hﬂ&ﬂﬁﬁ&hg these kinases fall into several groups; those
w@ﬁ refgrent|ally catal se the phosphorylation of

thicpopyrgoles atfosruls Litheipprepaeties si dues and
pharmAchise cdﬂpoﬁﬁbns z@fﬁfﬁﬂmﬁﬂt&de Abrhpouris e tﬁéﬁph‘éﬁﬁceuucal
0

in the
hor Iatlo ydroxy oups_of” tyrosine reS|dues
m%‘g" e erofmwew gy the e injyibition giyhe profein sinapes
in partibuld e kin- Dkl WS EROEMLATTKQNS may greatly nodify the
function of the proteins; thus, protein kinases play
an inportant role in regulating a wide variety of cel

Back doﬁmsmﬁmh@pluding, especial ly, nmetabolism cel
r |iferati 1 dlfferentla ion or cell survival.
n%p%?%pr S@WﬁiﬁFaﬂ o3 fesizmalling evepts whicheamrobeen
the activagipp) gr@ﬂtae@rﬁ’mmnyofmns DasEsse tofcﬂ.ﬁbhlllﬁlb:l’ﬂ@d:ﬁtbxﬂmﬂ alnapsal
i the e blobth 05 ) Gk ibmced Bl ﬁm%grmgﬁep% e vhich BEkre gura{gect ly or

for exanp ure per

ctalyse g ﬁft"FP S P oS P e P frwgine see@aaaeramﬁswm@xanm e
preferentizily catalybectbel pbﬁkpho@&ﬂﬁdn—oﬁk}{ﬂfoﬁjsﬁduﬂl’&ﬂﬁbsnie RRiRE BIK irAks@nd
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LR “ﬁﬁ“&?ﬁé 5 g SR S8 R e horond Pl it ol s

fonction gEfhe protins Af %rﬂ@@ﬂ#ﬂ?ﬁ@lwmmmwwwm agridlvarietyopsll r eam
processeinchilipboidl Metbolitth) Gellprol RS o, ckilifddutidbn dr RASGvivar

i nstances, selective inhibition of the action of the
ki nase n1ght be expected to have a beneficial effect.

Ihfibp'xopm$1}a:ug'ﬁ mmmmaemumm n@tehhﬁaai disdasdshe Tee
s.re [ unctlon

rosulting S Sforofl B b KRS et gﬁé’é‘mwr] R e dorTh 2
exampled:yifaﬂhd nethpprogbyiadnireimechanishs fdi thgkilaberelafda forRitintpldt@r Of

t her ef are have ct on di sease
s, M S0 ot WP Rnbik i Sl brmos M o Tho
underprogydtion efivgolines drigrbwth fhctors also participating in the transduction of signals
upstream or downstream of the kinase. In all of these instances, selective inhibition of the
action of the kinase might be expected to have a beneficial effect.

ITK, is a T cell specific tyrosine kinase of the Tec family that is required for normal
Th2 fimction. Asthma is a disease characterised by increased Th2 cytokine production
including 114, An inhibitor of ITK should therefore have an impact on disease progression in
asthma through inhibition of Th2 cytokine production. |




WD 2005/ 026175 PCTI 1JS2004/ 023814 -2 W have now
found a novel group of tbienopyrazoles, which have

val uabl e pharmaceutical properties, in particular,

wo 20ds&a&bi ity to inhibit protein Kinasespuiis9ssis
particularly, the ability to inhibit the protein

ki nase | TK. Summary of the Invention Thus, in one
aspect, the inventiomlis directed to conpounds of

Formulal, RS SRz 1 X\~Re R3NNNH4 Formula I
WehE fdvtfount aSdieD frbupRF thiendpyrdz6lesNwhich hate VRluzbliRl, R2, RS,

R4, R5 gnd, R6 .are .independent!|y hydrogen, opti.opall
pharmaceutiGh] PrOperi¢seig Partislar, the éﬁﬁ‘ﬁfgﬁp‘éﬁﬁﬁ‘ﬂa?’gf"é’ff P&F*ﬁ'g)?f& d

the ability @Pinhibio b pistemkBEdeTTRIt €d al koxy, optionally substituted
acylam no, optionally substituted al kenyl, optionally

substituted al koxyal kyl, (YI)(Y2)NC(O-, (VYlI)(Y2)N,

Summary 6Pthé Batiddy substituted al koxycarbonyl, optionally
substituted al ky)sulfinyl, optionall ubsti t ut ed
Thg, QAP PT P eR5R 1 GHERYS OmBRTDRs i gilal

al kyl sul f onyl car banoyl, optionally substituted

atkylthio, optionally substituted al kynyl, optionally

substituted anyl, optionally substituted aryl,
optional |y substituted aroyganvno, optionally
substituted arylal kyl, optifonally substituted

&yl oxycar bonyl ,

oxyal kyl , optionally
y ' optionally substituted

Ey suldtit'ut ed aryl oxycarbonyl ,
uted arylsulfinyl, optionally

optionally sulsti
substituted éﬁylsulfonyl, optionally substituted
'arylsulfonylcar@wﬁﬁﬂp optional l'y substituted

y

arylthio, optiona substituted cycl oal kenyl
optionally substituted

wherein:

X isN, or CR7;

X1isN, or CRI;

R1,R2 R3, R4, RS and RS are independently hydrogen, optionally substituted acyl,
optionally substituted alkyl, optionally substituted alkoxy, optionally substituted acylamino,
optionally substituted alkenyl, optionally substituted alkoxyalkyl, (Y1)(YZ)NC(=0)-,
(Y1)(Y2)N-, optionally substituted alkoxycarbonyl, optionally substituted alkylsulfinyl,
optionally substituted alkylsulfonyl, optionally substitited alkylsulfonylcarbamoyl, optionally
substituted alkylthio, optionally substituted alkynyl, optionally substituted aroyl, optionaily
substituted ary], optionally substituted aroylamino, optionally substituted arylalkyl, optionally
substituted arylalkoxy, optionally substituted arylalkyloxyalkyl, optionally substituted
arylalkyloxycarbomyl, 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 substitited cycloalkenyl, optionally substituted

tituted aryl al kyl oxyal kyl ,




WD 2005/ 026175 PCT/ US2004/ 023814 -3 cycloalkoxyafkyl,
optionally substituted cycloal kyl, optionally
substituted cycl oal kyl al kyl, optionally substituted
C kyl oxy, optionally substltuted het er oar oyl ,
Woo%ﬂog‘?gl |y substituted heteroaroyl ani RBY ’Usé?ft”i’zé’%iél ly
substituted heteroarylal kyl, optionally substituted

het er oar yl al koxy, optlonally substituted
heteroarylalkyloxyalky1 optional Iy substituted

excloaldEERARHR b RBhea Sulch PRy ot ratptivtatio,

opﬁonﬂb’tsﬂsmm bj@hb]kyydxy, opﬁrtnh]i;nﬂishmte& hetgbardyl) optibnally substituted

hetem%cgtﬁ HER E@' ‘é@%@j{#@% ’d’??ﬁﬁt’l ”@" ;Jgfte it ut ed

hercrodmﬂmxmmﬁdndw skiystittey) hetaqaiylalitykyaikyh Uﬂitﬁ»hﬂlsr siibetehuted

het ero al k
heerogti BB e R e o Rl B ut ca
mmmmhdqumeimd?ﬁﬂ?mmwdMﬂmﬁgygﬁmﬂmﬂﬁgm?‘ﬁﬁmgmﬂwﬁfnmﬁh_ .
ou nded .c ons ic
heerodp TR, S s R B P, Bl Pty
mwum$dm§@kkwmgﬂmﬂmmghngtmmm@maﬂﬂ1m&Lhmﬁmﬂgemmmhaio or
mﬁmﬁﬁ%ﬁ IIy substltuted al kyl; and Yl and Y2 are
épen ydrogen optlonally substituted al kyl,
@ b DRI kdgather SR infoldbb-Rhded barbdBio vﬁ:ﬁ@ltﬂe%‘a:@%éﬁeﬂt ut ed

heteroaryl or YI and Y2, together with the nitrogen
may alio Jorm g opifpnilly sybsifpted benteneaingd f or m an opti onal |y

an optionally
su%@%@%%%ggbﬁg%2%%@£¥+ﬂﬂ%ﬁgﬁﬂgroup or a prodrug, acid
¥l ahds VS ireideperdaialy BRieaptt, bigiohdlly s@ﬁﬁﬁﬂi ARt gptRadiy or
sol vate of such conpound; or prodrug, or acid
substitugearsd oionly seFtiuat e, on¥! 20 i cogsthopyiiemitogen to

wirich tﬁé}m(blﬁgﬂi& fev\lf/lﬁne%ng ﬁﬁwmwﬁﬁ{aﬁgg"ﬁ efe P&%%H onpounds
substitigerl hetpracyglogllod g0 Avent i on are those of Fornul a
g@aﬁg Beidbiofsciefe; ;tﬁzm&aﬁaaﬂﬁaée%wsaﬁ% otbowategf slaéq %

ounds of Fornula | wherein X is are
compouaii@répwag Corviddinirageragl suméﬁq%ﬁﬂreplvatwmereu nX is CGRI,
particularly CGH are also preferred Conpounds of

Formula | wherein one of R2 and R3 is hydrogen, and
Prgferregh ogmpounds of the present invention are those of Formula I wherein X is N.

(u_.(u

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 X1 is N are also preferred.
Compounds of Formula I wherein X! is C-R1, 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 substifirted
alkoxycarbonyl, optionally substituted alkyl, halo or (Y1)(YZ)NC(=0)- are also preferred.




hydrogen, optionally substituted acyl, optionally
substituted al koxy, optionally substituted
- al koxycarbonyl, optionally substituted al kyl, halo or
w0 2045)629115Y2) NC(=0) - are al so preferred. Yer2&ohid2al75
PCT/ US2004/ 023814 -4 Conpounds of Forrmula | wherein
R4 is hydrogen are also preferred. Conpounds of
Formula I wherein R54is hydrogen, optionally
substituted al koxycarbonyl, optionally substituted
aIkyI optionally substituted aryl, carboxy, or
(Yl) L are also preferred. Conpounds of
Co P ‘¥mﬂh thﬁ?ﬁFéé@%WE?%“%Iso preferred.
Conpounds of Fornula | wherein R5 and R6, together
with the two doubl e-bonded carbons to which they are
Corggtotrads hEFprmiiloF whezsin Ris hwlmgtd, bl substitd benzene ri ng,

ﬂhmymm&%@éﬁ# coverségﬁﬁmgbppbprla ea%@%g:%é??gnghg¥ tﬂgs

OﬂXY%Ng@{hhﬁymﬁF preferred groupings referred to herein.
A particular group of conpounds of the invention are

conmpounds of Fornula (Is) R S :;R5R6 rl-NH 4 Fornmul a

6 and R6 are as
Corbis WG B ey Bl Sl

ore deflne or "a prodrug, aci d bioisostere,
phar maceutically acceptable salt or solvate of such

Conf R Yo 1 PRl 3R Heets B vl e P BRUTREI 7 o
carbons to widgir iy arttatachd¥ Yo Abdplidaly mb @bl BAA4 iR 8o -5 (i)
preferred. N, (ii) C Br,

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 (Ja)

Rl
R2
R.'i

R4

Formula (Ia)

wherein X, R1, RZ, R3, R4, RS and RS 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 (Iz) in which X represents:




(iii) GH are preferred. Conpounds of Formnula I(a)
wherein Rl represents hydrogen are preferred
Compounds of Fornula |I(a) wherein one of R2 and R3
represents H and the other represents: (i) hydrogen
W‘H*’stmd'&i onal |y substituted aryl [e.g. PEFES20040238t4d
cH3cq c- I; (iii) optionally substituted al koxy [e.qg.
cH3-0 , Hc-x-(cc o- > cx3CH2-x-(CH,- o- NCH,
CH3CHCH N-(CH3 3-O =3HO (CH,)z N-(CH,)j O C%H-Cx
a3 (CH)3 0- (CH3-0- NN(CH3)3 O _ HOY HOCH3/}---~

@ ci{5ct4 Na (~and NN( o- |I; HO (iv) optionally

(i) e&dpstituted al koxycarbonyl [e.g. cH30-g- |; or 3 CT

an &YX optionally substituted alkyl [e.g. Ho-cts3-=c¢- -=
CH | c-, CH3c Y- OH OH OH CH3CH, (CH3),iH

are pref@INGICH3CH( CH3) CH, CH3 (CH3) 3CH~1 (CH, hCHF
CH,CH,cH(CH i-lc- ri-- OH off OH OH 011, WD
20051026175 PCTI US2004/ 023814 60 OH > ~- OH | OH

Confpblnd ¥ Fefrduld YaPihddth R1 represents hydrogen are preferred.

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

(1)  optionally substituted acyl [e.g. CH,——E-— and CHSCHZ_E'— 1B

(iil) opﬁonaﬂy substituted alkoxy [eg H—0, HSC"ﬁ‘I_(CH:):—O" . Ci'I:,CH:"-I!‘T—(CHz);—O— .
& CHL,CH,

CF1~CH CHyN—(CH); -0~ » HO-CE))~(CH)s—0— » CN—(cn,)ro- ;
CH,CH=CE, cH,

HD—O@—(CH,),——O— s Q—(aqz)s—o— , f N—(CH,);-0— »
HOCH]

HO

- caN (- and . N=(CE)—0-

(iv)  optionally substituted alkoxycarbonyl {e.g. CHSD-—-E— J;or

. i i CHL0H,
™ optionally substituted alkyl [e.g. Ho--CHz..,HzC——-?H., CHBCH{-(I;-— s C]_'{sczi'.]z-?._ s
OH OH OH
CHCH, (CH),CH CHLCH,CHICH,) Y {HLCH
(CH),CH—~G— » (CE),CH—C— » CHCHCHCH)—C— [>—?— , e
OH )z on OH




F Icwr \ O(CHIi HCH2-' ~CHz HCH -, / NCH, -, Ho-(
> 0-"4h-~/ C,- and a \ r CH 1\ NC, ]; (vi) halo
[e.g. bronp]; or x O (vii) (YI)(Y2)NC(0)- [e.g. r \
womishdetis NH+HC g\ / ° ~~"-0 > R “H’C’QUSZMQE}ZSNII'C a
(~h and are Preferred ~J Conpounds of Fornmnula
wherein R4 is hydrogen are preferred Cbnpounds of
Formula | (a) whereig RS represents: (i) hydrogen; (ii)
optionally substituted al koxycarbonyl [e.g. cx30- c-
VO 2005/ 026175 PCTI US2004/ 023814 (ii) optionally
stituted al kyl [e.g. Ho-cH,., / \ > HCGx-CH, -, i0-(

' \ NH- HD}E%Q - and CH30
<:>44L Ww@&a VAT (iv)
bo 1) ( C Hc[1,0 cH

cx NX , 1, rua C ~\ JJ C and F\ Q\~ C

hydr ogen are preferred

CHzCHa
, &N , CB—0—CH,-,
cthG v

@*0@4‘3&35—&_0@-’ <:>—CHZ—-§—CH2., Q_Cﬁz_}g_mz_,
Q‘T’““ﬁ" D‘—cﬂw Ho—Qr—CH,- . Q—(cm)z—O~cnz. and
CH,

O Orens

are preferred Compounds of f?ifula | (a) wherein R6 is

(vi) halo [e.g. brome]; or

0

H
i) (YH(YANCEO) e @ca-c;m_@— , t,Q%_O_g_,
o

OO ot Oy manm L
Qoo Okt morm s

are preferred.

Compounds of Formnla K(a) wherein R# is hycirogen are preferred.

Compounds of Formula I(a) wherein R represents:
hydrogen;

optionally substituted alkoxycarbonyl [e.g. CHEQ—E— 1




Anot her particul ar group of conpounds of the invention
are conpounds of fornmula (Ib) RS S Rz gN%~\ Rb R3
NON H R4 (1b) wherein R2, R3, R4, R5 and R6 are as
her ei nbefore defined. Nonenclature: W 2005/026175
WEEE/282004/ 023614 The conpounds of Forhemiua20d4/oeaats t he

internmedi ates and starting materials used in their
preparation are naned in accordance with | UPAC rul es
of nonenclature in whi-éh the characteristic groups
have decreasing priority for citation as the principle
group as follows: acids, esters, am des, etc.

. Al ter auvd chmmo are named by AutoNom 4.0

@ prAey eyble el » eByP NP8 exanpl e, a
conpound of Formula | in I ch XI S C>ﬂ% Xis GCH

R2 is hydrogen, R3 is iﬁ
OQG%4N Eggikﬂﬁ$ﬁﬁf dj legpx _(HO-o- (CxA o
S Fr drogen %@th niﬁ%nethyl
-ter, and 'S hydr that is, a 1% conpound
e fo iﬂp$ﬁ§Z?U%fi>#§_ / NINfi is naned
Oﬁ{iié% ZEF ?%;Ian1 hy}- F+t%?tno[3 2-c] pyrazol -

3-yl)-1h-indol - 6-yl oxy] - ropyl } - pi peridi n4-o
Particul ar enbodi nepts o present i nvention

i) bpRbhasIRuobdARed Bl @ gYcompgunyisyof - Formula |

(iv) caboxy; or

(9 (TDYDNCEO) [o. cmmo-coy-caycirwmce @%.m@_ :

OOk OO L

are preferred.

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

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

R
PN
2
R IN\ X\ ~ R"
\
3 == N —NH
R N N
R4
@)

wherein R2, R3, R4, RS and R6 are as hereinbefore defined.

Nomenclature:




2- (1Hthieno[ 3, 2-c] pyrazol -3-yl ) -1 H benzi m dazol e,
Exanple 1; 6-nmethoxy-2-(lHth
eno[ 3, 2-c] pyrazol - 3-yl ) - 1H benzi m dazol e, Exanple 2;

womr’g@ get hoxy- I H-benzi m dazol - 2-y1) - 1h-bgezfkdbsal t hi eno
- c] pyrazol e, Exanple 3;

6- ( 3- pi peridi n-1-yl propoxy)-2- (1Hthi eno[ 3, 2-c] pyr azol
-3-yl)-1H benzi m dazgl e, Exanple 4;
5-(3- pi peridin-1-yl-propoxy)-2-(1Hthieno[ 3, 2c] pyrazol
uhasloﬁﬁ&lnﬁaléﬁﬁﬂﬁtam@mm andstarhngmateﬁalsusgdintheir
1-{3-[2- (1I—|-th|qurt1tg$JR - C] p)érazol 3-vyl )-1H—| ndol - 6- yl ox
mmowwﬁbwmrs%% Afy 1S of pomagaplaguegn whi
characteristR: g&&zp }pﬁdﬂ ﬁf&ﬁﬁﬁ%thgpﬁﬂé‘%l&imﬁ[fﬁl&sc] pyrazo

v Exanpl e 7;
aczdswmw@?%ztg @}%ngbfoh@n;’g;ﬁfewmy BALEFSA } - pi p

Infomauon(e%'sf?lgpfﬂf)oﬁ_f PR rBomd of Formul i ebich X1 1P -6-y1 0
CH, RZISE%’}T?%%H;( e’%@%ﬁ%ﬁéé@%ﬂf’gﬁt 5 °‘<_—)E’xanpl’§‘ v

6- [3 (4- ethyI p| pera2|n I-yI}propoxy] 2-(1Hthieno[ 3,2

R4ishydl‘og?ﬂprg e ’Zfﬂé %'iqnﬂ{% }“g(r)?l&[%ﬂngfx{ i%vﬁ%ﬁ;ib%t‘%a} 1H- i ndol -

6- vyl oxy] propyl)-am Exanple F 11;

compotmd vl (¢ Hol bk drdeddd; t hi enois 2-c] pyneol - 3-yl )-1H i ndol-6
-yl oxy] - propyl } -am ne, Exanple 12;

diallyl-{3-[2-(1Hthieno[3, 2-c] pyrqﬁol -3-yl)-1Hi ndol -
6-yl oxy] - propyl} -am ne, Exanple /A3;\

1-{3-[2-(1 i enof 3, 2- XNyl )-1Hindol - 6-yl oxy
]-propyl }- l'i di n-3>6 14;

2- (met hyl - { 3,2 yrazol - 3-yl)-1Hi ndo
| - 6-yl oxy) - propyl} , Exanple 15;
1-{3-[2-(1Hthieno[3, 2-c] pyrazol 3-yl)-1H i ndol - 5-yl ox
y]-propyl} pipexidtn-4-ol, Exanple 16;

is pamed 143 Q&s{dan&ﬂyléniubt@mm&mamglmﬁmLs&mhhdm Yleg®l - 5- yl ox
]-propyl}-piperidin-3-ol, Exanple 17;
-PmPYl}'Plp(’rid“{"\’Eo 2- (1 H-t hienol 3, 2- c] pyrazol -3-yl)-1Hi ndol -5-yl o

xy] - propyl } - pi peadi n- 3 yl)-met hanol ,, Exanple 18

St enol 8. 2 LN BEal. idthl; L doly 51 ox
Formula I:
2-(1H-thieno{3,2-c]pyrazol-3-yl)-1H-benzimidazole, Example 1;
6-methoxy-2-(1H-thieno[3,2-c]pyrazol-3-y1)- 1H-benzimidazole, Example 2;
3-(6-methoxy-1H-benzimidazol-2-yl)-1H-benzo[4,5]thieno3,2-c]pyrazole, Exampte 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-yI)-1H-indol-6-yloxy]-propyl} -piperidin-4-ol, Example 6;
6-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2-¢]pyrazol-3-yl}- 1H-indole, Example 7;
1-{3-{2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxy]-propyl} -piperidin-3-ol, Example §;
(1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)- 1 H-indol-6-yloxy]-propyl } -piperidin-3-yl)-methanol,
Example 9;




3-(5-(3-piperdin-1-yl

propoxy) -i H Benzoi m dazol - 2-y1) - 1H benzo[ 4, 5] t hei no[ 3,

2-c] pyrazole, Exanple 20;

2- él H-t hi eno[ 3, 2-c] pyrazol - 3-yl ) -1 Hi ndol - 5- car boxyl i c
WOa’@ 54635t hi ophen- 2-yl -et hyl ) am de,  ExaR@l/es204/923814

-{3-[ 2-(5-di net hyl am noet hyl -1 Ht hi eno[ 3, 2-c] pyrazol -
3-y| ) -1 h-indol - 6-yl oxy;-propyl }- pipéridin-4-ol,
Exanpl e 22;

f»ts{t'—gth{l%g»%n?zﬁ%? S P Rt By 1> THobl Brie. *' )

10; indole-l-carboxylic acid tert butyl ester,

but oxycar bonyl
amety i bR B o ARSI B giel 6 wopslarops e, ey | - 1
11; | anyl oxy) i ndol e-1 - car boxyl ic acid tert-butyl ester,
t.oxyc 5- di met hyl am nonet hyl - | H-thie
ot i it PR O, e DAoL
dlauyl-{m[mmbﬁlmo{s i-ﬂﬁb&izﬂxyﬁi}lmﬁﬂdﬂ%-}‘lox%r&@l}%dnﬁe Rdrkble 13;

{

1512 b el VTl st gh: ol s amidih Rypales ¢ hi e

14,  no[3, 2-c] pyrazol 3-yl)-6-hydroxy- indol e-1-carboxylic

{. b t

2t R R BRI P AL il Sy e s gl et ha
Exampldisl , Exanpl e 23
o A b e L 5
1-{3-[2-PE-Hi o002 AS 1) 1 H-ih@b)-5-yloxy]-propyl} -piperidin-3-ol, Example 17

1-{3-2 ?ﬂ{%ﬂ% 5{13 ;ﬂﬁﬁﬁ%gmzf NI L %-)tﬁ-inrét%%ol -yl

Exampleli8phenyl - | - [ 2- (1H-th| enol 3, 2- c] pyrazol -3-yl)-IH

13- [Z-QQ%TOQ%%P%IG AP BRI P A ey il Beappla | ndo

19; -5-y1] - et hanol , Exanpl e 27,

H- t ra
5 (}Pﬁ%&ﬁw’w@q@ SR Ret gz e
Example2é;cycl ohexyl - [2 (1Ht hi eno[ 3, 2-c] pyrazol -3-yl }1H i nd
ol - 5- - = |, - anpl e " .
{1k ofhipr Rl e 91??% éﬂd"%%:ﬁaf‘:fﬁw@ﬁ B Bph A OIDREHS 1 | ne
Example@l;- 5- yl ] - pr opaa- | - enantionmer 1, Exanple 30;

d th I [)-1H
2GR %é:ghvztﬁﬁ m@ig%ﬁﬂé - oo V'
piperidinA-of, Ex4rdé 22hi eno[ 3, 2c] pyrazol - 3-yl ) -1 Hindol -5-yl]-buta

-2-0 | e.32; . .
2 e i ditpre 2ot gty eptondon - 5 1
indole-1-eathotydin a@d weit-butfbesterpl € 33A;
2~(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(tert-butyl-dimethyl-silanyloxy)-
indole-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-1 H-thienof3,2-c]pyra=zol-3-y1)-6-(tert-butyl-
dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-1H-thieno[3,2-¢]pyrazol-3-y1)-6-hydroxy-
indole-1-carboxylic acid tert-butyl ester;
{2-(1H-thieno[3,2-c)pyrazol-3-yl}- 1H-indol-5-y1]-methanol, Example 23;
phenyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yi}-methanol, Example 24;




(S)-2-[2-(1Hthieno[ 3, 2-c] pyrazol -3-yl)-1Hindol - 5-yl ]

- but an-2-ol, Exanpl e 33B;

1- (2-pyrnfidin-I-ylmethyl-phenyl)-1-[2-(1Htbieno[3, 2-

wozo&ésk;@éﬁsazm -3-yl)- 1Hindol -5-yl]-propgpypinilessf<ampl e

3-(5-acetyl -I-tert-butoxycarbonyl -l Hindol-2-yl)-thien

o[ 3, 2-c] pyrazol e-1, 5ydi carboxylic acid 1-tert-butyl

ester 5-nethyl ester, Exanple 35;
phenyd-[z-@H(ﬂﬁcnapsg.e.ﬁ:yﬂzbfa-ﬂ)ﬂm indolysLs) -ehethahbte %%%1&561 pyrazol e- 5-

1-phenyl- 133-@% ﬁij{l TE CI : E‘ﬁﬂﬂeﬁﬁ%ﬁeﬂrﬂkﬁﬂﬁﬂ? %ﬂ?%o[ 3,2-c]pyra

(S}l-phmﬁqL[e-(ﬁ{-m@hqg,z% IyD-1 HEXRPY R eBfnol, Bxample 27;
uor.Q pi.perazin-1-yl]- [3 5- hydroxyneth

1 LA o GRSy L s D PEa oo, Exbmpld 2

1-cyclohexfD 1N BEQlenbf3 ylc BananEnd
%Ycoexﬁp[?*( Eng[&lw il °E5'9!T?J°|ch|}éar%)[1%29201pyra

d
l-cyclohexyzflc}r[g-_{g'y Leno) ;yﬂm".@zo,;éw&l{i ,_, o}- mP@rbﬁy Pl)ﬂﬂ%?#f‘aé
Example 3¢pxanpl e 39;

. 3- - hydr. t.hyl 1Hth 3, 2-
et e SUEBER Rl e, D uadtp i b o
-[2-(1H-th&n6[5,21&}1ﬁfaﬂmrmtIthdi-B*yl]md@d 2-8% Eia)npla-gz hi eno[ 3, 2c] pyr az
(R}z-[z-(l%pg [3q) ayszbOX 58 B B of T 55y, ) - am de.

(3}2-[2{115ﬂﬁ3n6ﬂ312-c?pyfalb¥3t)hu-ﬂnﬂﬂ&5@ﬂ%hﬂ;y2@1; Bkandply B38;H- i ndol e,
1-2-pymoli gl i e b e B Dy el sty TF el S S0 PPy | |

l-oI,Exam;ﬂs}td nmet hyl ester, Exanple 43;

55 s SRR b SRSt S Pk 2ol Lad 0o

1-tert-butyl esfer Bemett| ebterd Eglinipkeds; 5- y| met hyl - pi per azi n-1 - yI) [2-(I H

S
36; [ 4{2-cycl ohexyl - et hyI )-piperazin-1-yl]-[2{1Ht h| eno[ 3,

3.5 oS B SRR Tl R Nt o R B Bl Ty 1o

[4-(4-fluorogphéxti){piberaziail §)]q3-(S2hyifymyethyBIHM NGl 2- vt Hahiedofsemrpl € 47,

G]Pmml-Sglgsﬂg%h ?&J&ﬁ%% c] %;?Wlet ﬁylyl) ) - 1Hi ndol e- 6- car boxyl I C

3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid (3~eﬂaoxy—

propyl)-amide, Example 39;

3-(5-hydroxymethyl-1H-indo}-2-yl)-1H-thieno[3,2-¢]pyrazole-5-carboxylic acid methyl ester,

Example 40;

3-(S—hyd1'6xymethyl~1H—indol-2~yl)— 1H-thieno[3,2-c]pyrazole-3-carboxylic acid (pyridin-2-

ylmethyl)-amide, Example 41;

5-bromo-2-(1H-thieno{3,2-c]pyrazol-3-yi)-1 H-indole, Example 42;

2-(1H-thieno[3,2~c]pyrazol-3-yI)-1H-indole-6-carboxylic acid methyl ester, Example 43;

dicyclopropyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl}-methanol, Example 44;

{(4-benzo[1 ,3]dioxol—5-y1methy1~piperazin—l-yl)—[?.;(lH-t}ﬁcno [3,2-c]pyrazol—3-y1)-1H—indol—6—

yl}-methanone, Example 45;




am de, Exanpl e 48;

2-(IHthieno[ 3, 2-c]pyra7,D -3-yl)-1Hindol e-6-car boxyl

ic acid (2-thiophen-2-yl-ethyl)-am de, Exanple 49;

(4-pyridin-2-yl-pipernzin-I-yl)-[2{1Hthieno[ 3, 2-c] pyr
WQPSAEHA ) - | H- i ndol - 6-yl ] - net hanone, Erawpbeobilsis

2-(1Hthieno[ 3, 2-c] pyrazol -3-yl)-1Hi ndol e- 6- car boxyl i

c acid (2-pyridin-3-yl-ethyl)-am de, Exanple 51,

cycl ohexyl met hyI [ 2- (48t hi eno[ 3, 2-c] pyrazol -3-yl) -1 H

-am ne npl e 52;

th
f“”@*’l’sp ?EZEYl(“I%WéJR{m i e gt ka1 tbm&,?efﬂpsﬁazpl 3y iEH-gel6-2 | H- t hi

methan@@dxﬁnﬁettd pyrazol -3-yl)-1Hindol e, Exanple 53;
ﬂL henoxy phen | )-ethyl]-[2-(1Htbieno[3, 2-c] pymM
2-(1H-thiego{3, 2 3ol %ﬁawqcﬁaﬁ{wmxﬂcm tigh:
amide, ﬁmﬂh B@;B pi peri di n-1-yl - propo)cy}1H ben20| m daw - 2-yl ] -
enzo[4 5] t hi enqlq[ls 2-c] pyrazol e, npl e 55;

2-(1H-ﬂ1_iL {;@ 2 Bzol i trraeheaylis agid @}opjglﬁlazﬂéwn}@fshyw-l H i ndo

amide, ]j,mﬁplyhpxy] propyl } - pi peri di n- 3- oI Exan'pl e 56;
(5- Phenér-l H-t hi eno[ 3, 2-c] pyraw - 3-yl)-1Hindo
P

2'(1H'@°neﬁ3ﬁrcwlﬁry dolsr Gesptiowitig acid @r oph@cﬁﬂmthyl)samde
Examp1¢249(5 phenyl -1 Ht hienol[ 3, 2-c] pyravvl 3-yl)-6-(3-piperidi
- ro 1H—|ndole Exanpl e 58;
(4-pynd1f-2()é-¥¥>ggz[m5 ¥ [BWI—S?)B) 1H-indo}- &yl]—methanone
Exampld 96; t hi eno[ 3, 20] pyrazol 3- yI] 1H i ndol - 6-yl oxy} - pr opyi }

i n-4-o0], Exanple X
2 (1H~1h§e ‘?@?ﬁ 3xyl>#ﬁtwﬂ°@rﬁdr@°¥hewamln BykatyDsamideyr 1ol of
Example3,12- b] pyrl di ne, Exanpl e 60;

ML i Aok s L
5-{4-(4- m@@bdnﬂﬂmzbmin-lmﬁﬂ@m)(imwg%ﬁf%ﬂs \% g0l 3, 2-¢
62; Soa626175

yrazol - 5-yl } - met banol ,
ExamP]eé%Tl uszoo4/ 023814
[2-(4-phenoxy-phenyl)-ethyl]-[2-(1H-thieno[3,2-clpyrazol-3-yi)-1H-indol-5-ylmethy]]-amine,

Example 54; :
3-[6-(3-piperidin-1-yl-propoxy)-1H-benzoimidazol-2-y1]-1H-benzo[4,5 Jthieno[3,2-c]pyrazole,
Example 55;

1-{3-[2-5-phenyl-1 H-thieno[3,2-c]pyrazol-3-yl)- 1H-indo}-6-yloxy]-propyl} -piperictin-3-ol,
Example 56;
1-{3-[2-(5-Pheny!-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxy]-propyl} -piperidin-4-ol,
Example 57;
2~(5-phenyl-1H-thieno[3,2-¢ipyrazol-3-y1)-6(3-piperidin-1-yl-propoxy)-1H-indole, Example
58;
1-(3-{2-[5~(3-methoxy-phenyl)-1H-thienof3,2-cIpyrazol-3-yl}-1H-indol-6-yloxy} -propyl)-
piperidin-4-ol, Example 59;
5-methoxy-2-(1H-thieno[3,2-c]pyrazol-3-yl)}-1H-pyrrolo[3,2-b]pyridine, Example 60;
3-bromo-6-(3-piperidin- 1-yl-propoxy)-2-(1H-thieno[3,2-c]pyrazol-3-yI)-1H-indole, Example
61;
{3-[6~(3-piperidin-1-yl-propoxy)-1H-indol-2-y1]-1H-thieno[3,2-¢]pyrazol-5-y1}-methanol,
Example 62;




-12
1-{3-[6-(3-piperidin-I-yl-propo)cy}1Hindol-2-yl]-1H1t
hi eno[ 3, 2-c] pyrazol - 5-yhnet byl } - pi peri di n-4-ol,

l e 63;
womgﬁ%g%M (4-fluoro- phenyl) pi per azi n- IPCT[FSZOO%’”FT | Ht hi

eno[ 3, 2-c] pyrazol -3-yl }-6-(3 -pi peridin-
1-yi - propoxy) - 1Hi ndpl e, Exanple 64;
met hyl - {3-[ 6- ( 3- pi peri di n-1-yl - propoxy) - 1Hi ndol - 2-yl ]

1{3—[6-(3 &dﬁdﬁi ﬁ% ﬁllrla‘éﬂz@];%%_?:ééﬁb Bl LS-yimethyl)-

m ne enzyl -{3-16-(3
Plpmdm |§§PIPR!¢¢%1 yl - propoxy) - 1Hi ndol - 2- yI ] -1 H-thieno[3, 2-¢

>3 &i%f JE}EP di n- ﬁ% %]r-opoxy ’%)é? ?3? {?LPIFSE%E hyl - p
1-yl-propoxyjy 1111!19 Exapplefd; hyI ) - 1H-t hi eno[ 3, 2-

- I e . -y
me‘l':hyl Bf : perl%%n 'T%/Illﬁnlg%ﬁgl I—l-t%?eng%?,,??}s pyr)g%ol 3-y
pyridin-2- —;MFHEFWGSB yl-] - met hanol , Exanple 68;

e e

amine, Exagigle 66

I
commdy B S Sl st o

clpyrazol-3ryblnidi-ipdale, Example67o| - 3-yI ) - 1H- i ndol - 6- yI | - pent an- 3- ol ,
2-(5-piperihAH&hyl-{ Hsthienof3,2- 1-3-y1)-1H-indol-5-y}-methanol, Exam

24 Plpen -nghbeynzyl og:(n)%ézt f]11§/ylraz? H-yt |e]r1110 3, 2]“(1:e pyor azol - 3 yl)-1H
68; -| ndol - 6-yl ] -di - pyri di n- 2-yl - met hanol , Exanple 72;

1-{3-12-(5 geniﬁox%éetﬁ 1Bl = _-Jggsge{zsm\lﬂpfmm&}s% 1R-yl1-1Hth

2 c razof - pi peridin-4-ol,
plpend.mf; 1 py prp

g 3, 2- | - 3-
3-2(1H th§n5[32ﬁ_bljrﬁﬁdg? ng @@-ﬁ:&hﬂn_sﬁﬁﬁx&h&@ﬂi C] pyrazo

3-[2- (S-bengsdt{xzm{t@zl-[ H_tblmp[ 2—c]pyrazol—3-yl) 1H-mdol-6-yl]-pentan—3-ol Example
71; I di n-4-yl oxy) - pi peri d| n-1-yl met hyl ] - 1H-t hi eno[ 3, 2-c] py
H i ndol - yl ) - pent an- 3- ol , le 75;

1
45 bnrs e e A ey B AT o o Bpeiar s -

Example 72;Y! ) - 1H i ndol - 6-yl | - pentan-3-ol, Exanple 76;
1-{3-[6-(1-ethyl-1-hydroxy-propyl)-1H-indol-2-yl]-1H-thieno[3,2-c]pyrazol-5-yimethyl } -
piperidin-4-ol, Example 73;
3-[2-(5-dimethylaminomethyl-1H-thieno[3,2-c]pyrazol-3-yi)-1H-indol-6-yl]-pentan~-3-ol,
Example 74;
3-(2~{5-[4-(pyridin-4-yloxy)-piperidin-1-ylmethyl}-1H-thieno[3,2-c]pyrazol-3-yl} ~1 H-indol-6-
yD)-pentan-3-ol, Example 75;

3-[2-(5-piperazin-1-ylmethyl- 1 H-thieno[3,2-¢]pyrazol-3-yl)-1H-indo}-6-yl]-pentan-3 -ol,

Example 76;

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

3-[2-(5-pyridin-4-yl-1H-thieno{3,2-¢ [pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol, Exarmple 79;




3-[2-(5-piperazin-I-yl-IHthieno[3, 2-c] pyrazol -3
yl)-1Hindol -6-yl]-pentan-3-ol, Exanple 77;
3-{2-[5-(3-cyel opropyl -[1, 2, 4] oxadi azol -5-yl)-1Hthien
o[ 3, 2-e] pyrazol -3-yl ]-1Hindol -6-yl }- pentan-3-ol,

WEEa26185 78, PCT/US2004/023814
3-[2-(5-pyridin-4-yl-1Htlueno[ 3, 2-c] pyrazol -3-yl)-1H
i ndol -6-yl]-pentan-3-ol, Exanple 79; WD 2005/ 026175
PC11US2004/ 023814 - 1-33-

bis-(1- eridin I 2-(1H-thieno[ 3, 2-c raz
bis<(1- thylsrggmm-i-eﬂ[%ﬁafth@noﬁqwm%a%lai[ﬁ) I(H-m@MmgirreeEmoL ey

Examplé” d; 2- (5 di fl uor onet hyI | Ht hi eno[ 3, 2-cj pyrazol -3-yl } 1H
I ndol - pent an ol l e 81;

3- [2-(5-@110201!(63!154 %/H'I :%'C}Eyrel}ob%'h-i&ngl-@'ﬂ}m-ﬁﬂﬁ Gixa@ply B1;

Al 6- (4[%’?’&]%@-]’%??%-%4 Z:ygm%h-& no[3 2-c] pyrazol

6-(4-ﬂuorgplyq:r9dmjﬁﬁd 1}-1H-indole, Example 83;

2-[2{1%%[&@&%&&1}*1@mﬁbl%‘lﬁ&l%“z%mkﬂﬂfs94“do' 6-yl]-butan
-[2-(1H1th{5121{3ﬂ#]t3m291r?0¥1131I‘Emé?lpﬁy)ﬂhﬁilmm@-@(@ﬁﬁﬁ, ndol - 6-yl ] - et han
3—[3-p1p£fc!§1~4-ﬁ)2 {Fpi ﬁ[iﬂ ]p l-z-yl)-l%{hmeno Igpeéttan]}ol Exg:gfal §6,y| }1H
5[5 Dyl 0 (L epal bRk o1- ek by bmen-3 oL Exammple &7,

3-[3-(d4-x gﬁflpéﬁzlndl Ly ﬁ(lﬁﬁ&&ﬁﬁ]ﬁ%ﬁﬁﬂl%r?mﬁch%\s&]%%n%d' )-1H

pent an- 3- 0l
ExamPle§-3{3 (4- et hyl - pi perazi n- 1- yI) 2- (1Ht bi eno[ 3, 2-c] pyra

3-[3-mo &Ihn-ly)ﬂ F\]'i-i:tlmgdo . Mh)]razﬁﬁi ﬁ*ﬁﬂm&olgr]{g[ 5,%3 ARy e 88;

-nor phol I n Hthie c] pyrazol -
Exampleg?a) 1H i ndol - 6- yI] pentan-3-ol, Exanple 89;

4—[2-(1H4h1£n%t3 Zld]fj)&&él%f}?hﬁﬁd&-k%ﬂft&%@dm%ﬁ&%l} Erdnfl@bo,6- VI 1 - tet

3-{2-[5- (kh{%oxpé ﬂze{bthwk&@mﬁ%%mﬁw -JH-epktGitlemeritarBole | pyr
Examp1e©¥0| 3 yI] 1H i ndol - 6-yl} -pentan-3-ol, Exanpl e 91;

t hoxynet hyl - | Ht hi eno[ 3, 2-c] ?/razol I}3p
326 HWPWMI ﬂlﬂqﬁ helsfremgl-3ryh- 3~B§é’tﬁltﬂaf'rﬁ’1dH’-@ﬂp 6123&@«7@%

ol, Examfle f32- ( 5- met hoxymet hyl - 1H-t hi eno[ 3, 2- ¢] pyrazol - 3- yI) 1H
npl e 93;

dol hyd
4-{2-(5- ms{hgﬁ%e Yﬁé‘r‘kéééw ; roid:%%?gﬁ@tﬁﬁfﬂzﬂtﬂwwmﬂwl) 3-

Example p3;per azi n-1 -yl -1 Hindol - 6-yl J-pentan- 3-01, Exanple
3-[2—(5-m%t£1116xyme‘rhyl-1H—thieno[3,2-c]pyrazol-3—yl)-3—piperazin-1-yl-lH-indol~6—yl]-pentan—
3-ol, Example 94;
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-3-morpholin-4-ylmethyl- 1H-indol-6-y1}-
pentan-3-ol, Example 95;

- 2-{3-[6-(1-ethyl-1-hydroxy-propyl)-1 H-indol-2-yI]- 1H-thieno[3,2~c]pyrazol-5-y1} —tetrahydro-
furan-3-carbonitrile, Example 96;
3-{2-(5-methoxymethyl-1H-thienof3,2-c]pyrazol-3-yl)-3-methyl-1H-indol-6-ylj-pentan-3-ol,
Example 97; and _
3-[2-(5-methoxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-3-piperidin-4-yl-1H-indo]-6-yl]-pentan-
3-o0l, Example 98;




3-[2-(5-net hoxynmet hyl -1 H-t
i eno[ 3, 2-c] pyrazol - 3-yl ) -3-norpholin-4-yl nmethyl -1 Hind
ol -6-yl]- pentan-3-ol, Exanple 95;

wo 20@niedrs] 6- (1- et hyl -1 - hydr o) cy- propyl } 1bcirpgbnBs! 1 - 1 Ht
hi eno[ 3, 2-c] pyrazol -5-yl ) -tetrahydro-
furan-3-carbonitrile, Exanple 96;
3-[2- (5-nmet hoxymet hyg: |
H-t hi eno[ 3, 2-e] pyrazol - 3-yl )-3-nethyl -1 Hindol -6-yl]-p

and prodrugSHoid Bioostdres, phinsareticllPatiepabid sits pldeolyaesvBtiabx y met hy| - |

H-t hi.eno[ 3, 2-¢. azol - 3- -3-pipecidin-4-vyl,
compounds|or PRATIES &‘iﬁf‘é %ﬁ% 9%%3%‘1)5!,“)"&% e popees é‘é&b%? 026175
particular coMpbhddS 2@ SubirtlZ2A ki Tablelibeivd prodrugs, acid

bi oi sosteres, pharmaceutically acceptable salts or
sol vates of such conpounds or prodrugs, and acid

Brief Descripti®i (F@eDeswes of such salts or sol vates. The properties

. of these rt.icul ar, co unds ar ummari zed i.n Tabl e
Fise 8P Gm st (o dOng o aTocehe RIAR RIEORhr o o 1 <
the present Bh@tbcal synthetic schene depicting the process of
maki ng a conpound of the present invention. Detail ed
Description of the Preferred Enbodi nents In the

Detailed D S the Petiréd i the term "conpounds of the

P ICTN [RCTREN

expressions(i@S G éan{ 16 enbrad betlipoumds pf Feamila] as lieeinbefes destribefyrvaiithugs,

cposion 5 RIEETERS L SR RSSTRLANE b0 PGS

hydrates, wiies thé dostext Sb parrhiar Sinilatly teftrence itomedidte wethat e,

st LB SR, TS S s

permits. Fof the kakabf chueity, fasticulintisstanées whentke ®atikoe sopermitsard t y,

o rti,cular .i,nstances when_the. .S 21 ] are
sometimes B Sl HPH AP S RAN Y pbiP BRI PEaRHIS BL°
to exclude cfHeLingaticelwhen the eoatextad parmitand it is not intended to

excl ude ot her instances when the context so permts.
As used above, and throughout the description of the

As usstabovie] ndhranpteutfiiod deseniptivg of te imgsntion, fie Edlewing brensni se

s oL EC B S B B U0 110

mammal s.

=~

"Patient” includes both human and other mammals.

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

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




"Pharmaceutically effective amount” is neant to

descri be an anobunt of conpound, F conposition,

nmedi cament or other active ingredient effective in

produci ng the desired therapeutic effect "Acid
W%”Qﬂﬂéﬁéﬁt ere" means a group which has chrenvsakionasa

physical simlarities producing broadly simlar

bi ol ogi cal properties to a carboxy group (see

Li pi nski, Annual Repdfts in Medicinal Chemstry,

IWquWﬁﬂﬁﬁLﬁééﬁggggQéy "BIOISOSthIig%ln E%g ?5?3%%?"
105- 109""M|ﬁfen@a$ﬂm& A@hﬁlmum@ﬁgﬁ RO BRSNS 1o
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-C(=0)-Ch HAN SME Sphbdp
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&mmmbiﬁﬁbﬂﬁ@ﬂﬁﬂmmﬂ&hﬁﬂnﬂﬂﬂﬂﬂwmm&@mmaHamm@ﬂ&mm@mwbb initio

Jdefﬁﬁaﬂﬂmm&hglﬁhﬁﬁglbUtIOﬂS In Bioisosteres"). Exanples
Sui tabl € aci d bi oi sosteres include: -C(0)-NHOH,

3 S-dmxo-d;@ 4(9)@6@2@@1};!1 or B¢terpgyeliCiR®pls suclDasiiydidkyikhzolyldnt 0,

ﬁﬁhxphgéﬁgﬁﬁgmlglylsulfonylcarbanDyI tetrazol yl,
aryl sul'f onyl car banoyl heteroarylsulfonylcarbanDyI

N- met hoxycar banoyl ,
Ao H S yﬁ“%i”? B8 ingailh S agert
henol h I d
soin, B S PSR B oqnéex«wyl ol sebitnedoo”or
means arfied Yot icloind e syl théaﬁ]&1 ﬁl’tl&{ lby gc[e%yﬁ otk glkﬁ%rogPu de

described 070 herein. acyl groups
"Cptlonalﬁy substituted acyl"

“wﬁmmﬁé§#§1Q%9%€%%mﬁﬁ%ﬂﬁmﬂﬁqﬂmﬁﬁﬁ ~He substituted on the

al kyl portion by one or nore alkyl group O
 substituents. Exenplary substituted acyl groups
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nore al kyl group substituents. "Al kenyl"-nmeans an

allphatlc drocar bon group containing one or nore
qrb%\ppatm 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 alkeny! groups have 2 to about 12 carbon atoms in the chain; and mere
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 bé substituted by one or more alkyl group substituents.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as deseribed herein.
Exernplary alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and
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on the alkyl portions by one or more alkyl group substitnents.

*Alky]l" 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 atkyl
groups have from 1 to about 6 carbon atoms. Exemplary alkyl groups include C1_galkyl
groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-buttyl, 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 aroyl, optionally substituted aroylamino, optionally substituted aryl,
optionally substituted arylalkyl, optionally substituted arylalkyloxy, optionally substituted
arylalkyloxycarbonyl, optionally substituted arylalkylthio, optionally substituted aryloxy,
optionally substituted aryloxycarbonyl, optionally substituted arylsulfinyl, optionally
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"Alkylene" means a straight or branched bivalent hydrocarbon chain having from 1 to
about 15 carbon atoms. Particular alkylene groups are the lower alkylene groups having from

triquoroEjzryl, Y7Y8N-, Y7YBNCO, Y7Y8NS02-, where y7
e

1 to about 6 carbon atoms. Exemplary groups include methylene and ethylene.
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"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
described. Exemplary alkylthio groups include rﬁethylthio, ethylthio, isopropylthio and
heptylthio. “Optionally substituted alkylthio” means an alkylthio group which may be
substituted on the alkyl portion by one or more alkyl group substituents.

"Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon triple
bond and which may be straight or branched having about 2 to about 15 carbon atoms in the
chain. Preferred alkynyl groups have 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 6 carbon atoms in the chain. Exemplary alkynyl groups include
ethynyl, propynyl, n-butyny), i-butynyl, 3-methylbut-2-ynyl, and n-pentynyl. “Optionally
substifuted alkynyl” means an alkyny] 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 aroy1”
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“Optionally substituted benzene ring” means a benzene ring which may be substituted
by one or more aryl group substituents.

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as
previously described. Preferred arylalkyl groups contain a Cq_galkyl moiety. Exemplary
arylalkyl groups include benzyl, 2-phenethy] and naphthlenemethyl. “Optionally substituted
arylalky]” means an arylalkyl group which may be substituted on the aryl portion by one or
more aryl group substituents, and which may be substituted on the alkyl portion by one or more
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may be subgtlittadlon the aryl portion by one or more aryl group substituents, and on the alkyl
portion by one or more alkyl group substituents.

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

"Arylalkylthio™ means an arylalkyl-S- group in which the arylalkyl group is as
previously described. An exemplary arylalkylthio group is benzylthio. “Optionally substituted
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"Arylthio" means an aryl-S- group in which the aryl group is as previously described.
Exemplary arylthio groups include phenylthic and naphthylthio. “Optionally substituted
arylthio” means an arylthio groop which may be substituted on the aryl portion by one or more
aryl gronp substitvents.
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L gy

substituted cycloalkylalkyl™ means a cycloalkylalkyl group which may be substituted by alkyl

or one or more alkyl group substituents.

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

"Halo" or “halogen” means fluoro, chloro, bromo, or iodo.




"Cycl oal kyl al kyl " means a cycl oal kyl -al kyl - group in

whi ch the cycloal kyl and al kyl noieties are as
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cl oal kyl al kyl groups include cycl opeopyl nethyl,

W% EYBHENt yI et hyl cycl ohexyl met hyl and#CIUS2004/023814

cycl oheptyl nethyl. "Optionally substituted

cycl oal kyl al kyl " means_a cycl oal kyl al kyl group which

may be substituted by érkyl or one or nore al kyl
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with one or nore aryl group substituents.
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ormmehﬂmﬂmgﬂ@&@@myl furyl, imdazolyl, isoxazolyl
i soqui nol i nyl, isothiazolyl, oxadiazolyl, pyrazi nyl ,
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zol yl
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portion by one or more aryl group substitvents, and which may be substituted on the alkyl

portion by one or more alkyl group substituents.

"Heteroarylalkoxy” means an heteroarylalky}-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.




"Het eroaryl al kyl" neans a heteroaryl-al kyl- group in

whi ch the heteroaryl and alkyl noieties are as

previ ously described. Preferred heteroaryl al kyl groups
wo20isotiEi N a C 1-4al kyl  noiety. Exenpl €1/0S2004/023814
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stitut t he heteroary portion by one or nore
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aryl group s@itGtulhts, ST ﬁﬂﬂlaf&}’llpoﬂﬁﬁ)ﬁ%né R Slotel s e substiiedn®l 0ar yl oxy”
means an heteroaryl - group in which the heteroaryl
group is as preV|oust descri bed. Exenplary
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substituted heteroaryl oxy”™ neans a heteroaryloxy group
Mmmmqﬂgwhpmhspavmb@dsuﬂsiﬂﬁhﬁauﬂwmm$M$ﬁ het eroaryl portion by

heteroarylsulipRcRbadioy] it oxyém&p%%eﬁ%ﬁﬁwﬂﬁﬁf%%ﬁf Byl group

substituted with ok bxxhorbaflerap subktiteentd. al kyl are as descri bed
herein. "Optionally substituted heteroaryl oxyal kyl "
means a heteroaryl oxyal kyl group which may be
"Hetsnobysoatkylt m@nmcnh@nia@t a partislly laropetid haspeyblic oone or nore
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substituted heteroaryl or optionally substituted beteroarylalkyl. Exemplary heterocycloalkyl
groups include morpholine, piperidine, piperazine, pyrrolidine, tetrahydrofuran and
perhydropyran, “Optionally substituted heterocycloalkyl” means a heterocycloalkyl group
which may be substituted by alkyl or by one or more alkyl group substituents.




heteroaryl group is as previously descri bed.
"Optionally substituted heteroaryl sulfonyl carbanoyl™
nmeans a heteroaryl sul fonyl carbanoyl group which nay be
wosz,_éfat'tm ed wth one or nore aryl groug substituents.
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"Hydroxyal kyl " means a HO al kyl - group in which al kyl
is as previously defined. Preferred hydroxyal kyl
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ethylmethylamino, dimethylamino and diethylamino.

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




hydr oxyal kyl group which may be substituted on the
al kyl portion by one or nore al kyl group
substituents. "Y7Y8N-" means a substituted or
wo 085033st i tuted ami no group, wherei n YPcpuskoodB3eme as
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nmeans a substituted or unsubstituted sul fanoyl group,
dimethylsul{gmeyléMepNPP2dnd Y8 are as previously descri bed.
Exenpl ary groups are sul fanoyl (H2NS02-) and
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di-p-toluoyltartrates, methanesvlfonates, ethanesulfonates, benzenesulfonates,

p-toluenesulfonates, cyclohexylsulfamates and quinates.

Suitable esters of compounds of Formula I containing a carboxy group, are for example
those described by F.J.Leinweber, Drug Metab. Res., 1987, 18, page 379.

An especially useful class of esters of compounds of Formula I containing a hydroxy
group, may be formed from acid moieties selected from those described by Bundgaard et. al., J.
Med. Chem., 1989, 32 , page 2503-2507, and include substituted (aminomethyl)-benzoates, for
example dialkylamino-methylbenzoates in which the two alkyl groups may be joined together
and/or inferrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an
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Where the compound of the invention is substitufed with an acidic moiety, base addition
salts may be formned and are simply a more convenient form for use; and in practice, use of the
salt form inherently amounts to nse 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 fiee
acid, pharmacentically acceptable salts, that is, salts whose cations are non-toxic to the patient in
pharmaceutical doses of the salfs, so that the beneficial inhibitory effects inherent in the free base
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References herein to treatment should be understood to include prophylactic therapy as
well as treatment of established conditions.
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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.
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For parenteral administration, emulsions, suspensions or solutions of the products
according to the invention in vegetable oil, for example sesame oil, groundmut oil or ofive 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 usefil
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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
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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.
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The 3-(1H-benzimidazol-2-yl) 1H-[benzo[4,5]thieno{3,2-c]pyrazoles of the present
invention are generally prepared as shown in Scheme IL
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As shown in Scheme T

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

prepared as shown in Scheme HII.

Scheme III

In Schemes I, IL, TIL, V, VI, VIl and VIT RY, R%, R3', R4, RS, R¥' and R7 are R], R?,
R3, R4, R, R6 and R7, respectively, as defined herein, or are protected forms thereof, or
intermediate groups thereto.
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In Scheme IV, AN(Y3)(Y#) is optionally substituted heterocycloalkyl-E, where
heterocycloalkyl-H indicates a hiydrogen on a saturated nitrogen within the heterocycloalkyl
ring, or Y2 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
(12), in which one of R, R2, R3 and R4 is an optionally substituted alkyl group of formula

Ri—~CH- [where R? is alkyl, cycloalkyl, optionally substituted ary] or heteroaryl] and the others
OH

are hydrogen, are generally prepared as shown in Scheme V.
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The 2-(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula
(1), in which one of R1, R2, R3 and R% is an optionally substituted alkyl group of formula
R‘b

R"—C:i- [where R and RY 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
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The 2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula (fa), in
-R.I

which one of R1, R2, R3 and R% is an optionally substituted alkyl group of formula R'—']Ii-

[where R2 is optionally substituted alkyl, optionally substituted cycloalkyl, optionally
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The 2-{1H-thieno{3,2-c]pyrazol-3-yl)-1H-indoles of the present invention of formula
(fz) in which one of R1, RZ, R3 and R% is hydrogen and the other is optionally substituted acyl,
optionally substituted aroyl or optionally substituted heteroaroyl and the others are hydrogen,
are geperally prepared as shown in Scheme VIIL

Scheme VI
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The 2-(1H-thienof3,2-c]pyrazol-3-y1)-1H-indoles of the present invention of formula (1a),

in which one of R}, RZ, R3 and R4 is ¢ 1)(Y 2)NC(=O)- and the otbers are hydrogen, are
generally prepared as shown in Scheme IXX.
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2-(1Hthieno[ 3, 2-c] pyrazol -3-yl)-1Hindol es of the
present invention of formula (la), 1in which one of

wo 20830261782, R3 and R4 is (Y1) (Y2) NC(=O - rendsidinselhers
are hydrogen, are generally prepared as shown in
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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 methyl substituted by Y7Y8N- (where Y7 and Y8
are independently hydrogen, alkyl, aryl, arylalkyl, heteroaryl or heteroarylatkyl) and the others
are hydrogen, are generally prepared as shown in Scheme X.

Scheme X

Y’\N,Y'

(i} Y?YENH/MP-cyanoborohydride/
acetic acid, DMF

(i) CF,COH, CH,Cl,

N
H

Examples of methyl substituted by Y7 Y8N- in scheme X include
O Orooriros Qv Orasror=
O

=N CH,

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

compounds of the invention.

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




The 2- (1 Htbieno[ 3, 2-c]pyrazol -3-yl)-1Hindol es of the
present invention of formula (la), in which one of
R, RR, R3 and R4 is nmethyl substituted by Y7Y8N

o where Y7 and Y8 are independently hydrogen, alkyl,
WOLRGP213r yi al kyl, heteroaryl or het er oaFGVE W84 nd

the others are hydrogen, are generally prepared as
shown in Schenme )C Sc frrex Rp O3\ Ra ()
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hydrochloric acid, in the presence of an
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prepared bhydrogeratinne! fhe comespbusiing b5GQ esters. aBpudact®B0 @ay Becamied bt e r
: : | i r boxy
n the reSAY P o GRER Sont s IR oy ST UMD B ¢
on an inext prerier sych ahutbyh, prsfecpbly g solvind susb py eethroeldr eibpnbland atbut y 1
tcmperahféz& Gbovt reflux temperatire. The reaction may alternatively be carried out in the
presence of a suitable metal catalyst, e.g, platinum or palladinm 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 ()
containing a Y1Y2N-C(~0)- group may be prepared by coupling compounds of formuta (f)
containing a carboxy group, with an amine of formula Y1 Y2NH, to give an amide bond using
standard peptide coupling procedures. Examples include (i) coupling in the presence of
O-(7-azabenzotriazol-1-yi)-1,1,3,3-teframethyluronfum hexafluorophosphate and triethylamine
(or diisopropylethylamine) in tetrahyydrofuran (or dimethylformarmide) at room temperature, (i)
coupling in the presence of a carbodiimide, for example dicyclohexylcarbodiimide in the
presence of triethylamine, (iii) treatment with 1-hydroxybenzotriazole and a carbodiimide, such
as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, in an inert solvent such as
dimethylformamide and at a temperature at about room temperature. Thus, for example,
3-(5-hydroxymethyl-1H-indol-2-yI)-1H-thieno[3,2-c]pyrazole-5~carboxylic acid (Example 37)
may be reacted with I-(4-fluorophenyl)piperazine in the presence of 1-ethyl-3-(3-




usi ng standard reaction conditions, for exanple
reaction with trifluoroacetic acid at a tenperature
at about room tenperature. As another exanple
wo 2005msunds of fornula (1) containi ng RCTERHBSRIBEr oup

may be prepared by hydrogenati on of the correspondi ng
benzyl esters. The reaction may be carried out 1in the
presence of anmoni umf-ornmate and a suitabl e netal
catal yst, e.g. palladium supported on an inert

dimethylangimapropgcabotimidecand dslserybeseasmasplagippdpss (4 4sHiotent such
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methanonedBrrample@8out in the presence of a suitable netal
catal yst, e. g pl ati num or pall adi ptionally
supported on i nert carri;\géymgfkg car bon,
pr ef a solvgnht such{as nethanol or ethanol

f [ H&rconversion process,
conpo o%™ or nul a @‘ " aining a Y1Y2N C(0) -
group may be prepared by “coupling conpounds of formula

(1) cofifdining a carboxy®§*bup, with an anine of
formula Yl Y2NH, to give an am de bond using standard

O s SR, B9 oo B8 s ol Fhochdifes WA b
Examples fotided@éeibenzotri azol -1-yl)-1,1, 3, 3-tettramet hyl mni um

exaf | uor ophosphate and triethylam ne (or
di i sopropyl ethylam ne) in tetrahydrofuran (or

Chi] B3phrhtibné 2% mmmmammmmp@mmmn@@@x) coupl i ng
in the sence..of a. nmde, fur exanple
zmmmD)HWE??P@ﬁEﬁ?PHﬁFB%E? tﬁ@g@ |Hthecﬁpresence of
heptanc/ethahél@tethylaai, Adal ni tinie)30 ifimes withs flow tale of 1.0 ml/minute and
1- hydroxybenzotrlazole and a carbodiimde, such as
(kwamnq2¥1 i met hyl am nopr opyl ) - 3- et hyl carbodiim de, in an

i nert solvent such as dinethylfornanide and at a
tenperature at a

Chis} mpt@ n and fraction ana?yses ag'cop% J&%&%‘dﬁmﬁ@fv pl\rl or
column (25 £6niD) @XM elibh éonditbns ity 10:3010-2 mbxtuerad| 3 2-c]pyra

zol e- 5- carbo lic.acid aqt ed
hﬂmm@@%ﬁ@ﬁi F%HW@%Q“?%E%@%E% E%Of?ﬁe presence of

ddaleéiﬁmMUl-3 (3 i WD 2005/ 026175 PCT/USZOO4/023814 -42
di met.hyl am nopr opyl ) car boduni de and ’
1- hydroxybenzotrlazole to produce [4 (4- f1 uor o-
fylydes e p@foagédsig the following method: Agilent 1100 Senes HPLC

eSS AR A Bl e ol 3 2
gradient elQﬁdﬁ&sﬁWa&ﬁxtﬁrEl olf (A pacepitrildi®]1% Ulﬂuoxwetg acid puti (B) wﬁgfﬂdypl y to
mﬂuoroacetlc amg (SQ& QSLJ} ]E?to 99‘;«&% /an overhjel minutes) with a 1.2 mlL/minute flow
rate; Agilent 1100 Series wellplate antosampler 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 resopance spectra (NMR) are recorded on a 300 MHz Varian
Mercury spectrometer. In the nuclear magnefic resonance spectra (NMR) the chemical shifts




Exanpl es provided herein. Chiral separations are
perfornmed using a Chiral Pak AD 20 pM col um (250 x
20mm D) using isocratic elution conditions with
80:20: 0.1 m xture of heptanel et henol | di et hyl am ne,

wa20as461T5un time 30 mnutes with a fl ow pet/eszoio2isid
mJm nute and detection at 254nM Chiral resol ution
and fraction anal yses are perforned using a Chirai Pak
AD 10 M colum (250 434, 6nm D) using isocratic
elution conditions with 70:30:0.2 m xture of

(6) are chpsprsadrimpro Telativs(ty @meﬁlyls@w nebbredations hayethe foflevi@n

- ut e a

sgrfodfid Pl Gy e S s 8 Tk e BBblbitor

doublefa&c@#dgublﬁ\mfdvgblﬂéquhb'd. Agil ent 1100 Series HPLC with a
YMC Conbi Screen Pro d 8 5.5 m4.6 nmby 33 nmreverse
phase colum using gradient elution with a m xture of
Nelingpoiat dstermhingtipus/ate, peforgied onl A Bighi Sobweltinarpomtiprarawsdnd B)

w0 trifluoroacetic acid (5%A\ 95%8B to 95%A: 598

mpomdweg&é f&m nutes) with a 1.2 ndmnnute flow . rate;

Agilent 1100 Series wellplate aut osanpler with 2 pL

Rﬁhﬁ&%ﬂf‘g&z r%ﬁ%gdééﬂﬁ%ﬁé\%é% engt Er%gl%t ec%ﬁp‘ﬂgIj F%evvl ett

with siliddgell6aFel;. 1100 Series mass spectronmeter with
el ectrospray and positive ionisation. 1H nuclear
magneti ¢ resonance spectra (NVR) are recorded on a 300
Mz Varian MercuryEspeddlr ometer. In the nuclear

e _spect | a (NMR) the chemi cal shifts

O 2H0SFUZ0 T ry- Pt 1521 004/ 023814 -43 (8) are
expr essed in ppmrelative to tetranethylsilane.

1%51“ evi at i ons have the following significances: s =

—p—srnglet d doublet; t=triplet; in = nnultiplet q
=quart et rld doubl et of doubl ets; .ddd = doubl et of

doubl e doubl ets. Meltd.ng point determnations are
performed on a Buc SSBU?IU ng poi nt apparatus and
reported in degre / Rf deter m nations are
performed utilizing pre-coated thin |ayer

chromat ography plates with silica gel 60 F254.

Oxalyl chloride (0.601 mL, 6.99 mmol, 1.2 eq) is added to a mixture of 3-
bromothiophene-2-carboxylic acid (1.20 g, 5.80 mmol), N,N-dimethylformamide (several
drops, catalytic amount), and anhydrous dichloromethane (25 ml) at ambient temperature
under nitrogen over 20 minutes. The reaction is stirred for 17 hours, purged with nitrogen, and
concentrated under reduced pressure to afford a tan solid. The crude 3-bromothiophene-2-
carbonyl chloride is dissolved in dichloromethane (25 mL) and added dropwise, over 10
minutes, to a 0°C solution of N,O-dimethylhydroxylamine hydrochloride (843 mg, 8.64 mmol),
diisopropylethylamine (2.50 mL, 14.3 mmol), and dichloromethane (25 mL). The reaction is
allowed to gradually warm to ambient temperature overnight. The reaction is washed with
water, dried over magnesium sulfate, and concentrated under reduced pressure. The crude
product is purified by chromatography on silica, eluting with 1:1 ethyl acetate/heptane, to give
3-bromo-thiophene-2-carboxylic acid methoxy-methyl-amide, as a white solid: TLC R0.33




Exanmple 1

2- (1H Thi enof 3, 2-cl p3razol - 3-vl ) - 1H benzi m dazol e

Exanple 1A o/ 0 Ali Oxalyl chloride (0.601 nL, 6.99
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is allowed to grad Ly warmto anbient tenperature
overni ght. The readzzga s washed with water, dried
over nagnesi um sul f ,ggnd concentrat ed under reduced
pressure. The crude product is purified by
chr omat ogr aphy onic°a, eluting with 1:1 ethyl
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acet at e/ hept ane, ive
3- brono-t hi ophene-2¥car boxvlic acid
met hoxy-nmet hyl -am de, as a white solid: TLC RfO 33 WD
2005/ 026175 PCTI US2004/ 023814 -44 (silica, 1:1 ethyl
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material is chromatographed on silica, eluting with 9 1 ethyl aceta‘rs/ dichloromethane, to give

an orange solid. The product is chromatographed a second time on silica, eluting with 8:2 ethyl
acetate/ dichloromethane, o give an orange solid. Trituration of the solid with ether gives

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

Example 1C

To a stirred solution of 1-benzyloxymethyl-1H-benzimidazole (648 mg, 2.72 mmol,
Example 1B) in tetrahydrofuran (15 mL) at ~78°C under nitrogen is added n-butyllithium (1.30
mL of a 2.5 M solution in hexanes, 3.25 mmol) over 5 minutes and the resulting yellow
solution is stirred at —78°C. After 25 minutes, a solution of 3-bromo-thiophene-2-carboxylic




mol ), and acetonitrile is heated at reflux for 6
hours. The solvent is renoved under reduced pressure,
the resulting slurry taken up in dichl oronethane, and
washed with water. The organic layer is dried over
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the resulting yellow solution is stlrred at -78C.
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reaction i s quenched W th um chl ori de
and the m xture extracted with ethyI acetate. The
Exampl®{igani ¢ layer is washed with water and brine
successively, dried over magnesi um sul fate, and
concentrated under reduced pressure to a yellow oil.
The crude material is chromatographed on silica,
eluting with 40% et hyl acetate/ heptane, to give the-
product Trituration wth gtfer/heptane affords
(I -benzvl oxvnet hvl -1 H benZ -2-yl)-(3-bronothi op

hen-2-yl neth as man {te powder, TLC RfO0.52
(silica, 1:1 W tatﬂ e); LCMS: (M+H
427.0, RT = . I

MHz]: S 8.18 (d, : Ft) 7.90-7.82 (m 2H)

R [ (CD3)2S0), 300

A mixture of (1-benzyloxymethyl-1H-benzimidazol-2-y1)-(3-bromothiophen-2-
yDmethanone (500 mg, 1.06 mmol, Example 1C), benzophenone hydrazone (276 mg, 1.41
mmol), palladium(l) acetate (13.4 mg, 0.06 mmol), 1,1°-Bis(diphenylphosphino)}-ferrocene
(57.5 mg, 0.104 mmol), cesium carbonate (570 mg, 1.75 mmol), and toluene (10 mL) under
nitrogen is stirred at 90°C for 15 hours. The dark reaction is cooled to ambient temperature,
dihited 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




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). Exanple 1D\ N O |
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Om‘h%ﬁ%é-i%- yl ) met hanone (500 ng, 1.06 mrgwr&lslzz&%ﬁ%w 10,
benzophenone hydrazone (276 ng, 1.41 mmol),
pal | adium(11) acetatg.(13.4 ng, 0.06 mol),
1,1 -Bi s(d| phenyl phosph| no) ferrocene (57 5 ng, 0.104

ﬂx__%m“"a%g%ﬁgw%’aﬁg A za':geznzr
scoromyEAR e A S e S P

300 MHz: %‘ﬁf’@# (&,efh) g .dsl (.t &5 ARdy Yty D05 MEE.6o Washads\d, t h wat er

and briné succesSively, dried ovef nmagneSium sulfate,
2H). and then concentrated under reduced pressure to afford
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[ 3- (N - benzhvdr ytrgeage- #gt azi no} t hi ophen-2-v11

(1-benzl oxyrreth pez@y m dazol -2- y] 1 -nmethanone

as a yell ow orange powdér. TLC RFO 30 (silica, 80%

di chl or onet hane/ heptane); LO MS: (M-H 543. 1, RT = 4.68

m nutes); 1H NWR [ (CD3)2SO), 300 MHz]: S 11.64
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chromatographed on silica. Step gra:%ent elution with 70% ethyl acetate/heptane, 80% ethyl
acetate/heptane, and 90% ethyl acetate/heptane provided an orange solid. Trituration with ethyl
acetate/heptane gave 2~{1H-thieno[3.2-c 1-3-y1)-1H-benzoimidazole as a beige powder:
TLCRf0.28 (silica, 75% ethyl acetate/heptane); LC/MS: (M+H 241.0, R =2.15 minutes); 1H
NMR [(CD3),80), 300 MHz): 5 13.56 (s, 1H), 12.94 (2, 1h), 7.78 (d, 1H, 5.3 Hz), 7.69 (4, 1H,

7.3 Hz), 7.48 (d, 1H, 7.0 Hz), 7.22-7.15 (m, 3H).

Example 2

6-Methoxy-2-{1H-thieno[3.2-c]pyrazol-3-y1}-1H-benzoimidazole

Example 2A




extracts washed with water and brine successively. The
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150 . The conbi ned extracts are

et hyl acetate
The ofl iy gharo Pk wﬁcéfsfwdﬁpﬁ%%w&%@éww dried over

methanoﬂ&ﬂﬂﬁc‘étaténan&wdl% &E&anoﬁ’dﬂﬂd&@tﬁt@ﬁ{dhﬁﬁﬁﬁ glm@sﬁ:f reduced
pressureto glv%a ye low ol l. | IS

éﬁé%ﬂsStWé’ﬁV S@P%EL%H“ %3| Tpor &licd ¢ h

e y| d 10%
ety acﬁéﬁhgﬁ%??%@ﬁ% E o S R X e BERHTS O o
1-benzyldxyBRMFV- 10t P U Y bnzSimfRE RS Yin &ﬁm@mlmmi@z @llies, atyla

waxy sol i d TLC REO 23 major (silica, et hyI acetate);
Mfe)amth@ DispT234 mputes)2. 49 i nutes) and 3.83 g (349

of

Example 2B

To a stirred solution of 1-benzyloxymethyl-6-methoxy-1H-benzoimidazole (1.00g, 3.72
mmol, Example 2A) in anhydrous tetrahydrofuran (15 ml) at —78°C under nitrogen is added
n-butyllithium (1.80 mL of a 2.5 M solution in hexanes, 4.5 mmol) over 8§ minutes and the
resulting yellow solution is stirred 2 -78°C. After 25 minutes, a solution of 3-bromo-thiophene-




1- benzyl oxynet hyl - 5- met hoxy- | H-benzoi m dazol e as an
oil: TLC Rf 0.15 major (silica, ethyl acetate);
LCOMS: (M+H 269.1 RT = 2.34 mnutes). Exanple 2B 0 S/

wo 200¥/026179 a stirred solution of 'PCT/US2004/023814
1- benzyl oxynet hyl - 6- met hoxy- | H- benzoi m dazol e (1. 00g,

3.72 mmol, Exanple 2A) in anhydrous tehahydrofuran
(15 nmL) at-78C undersgnitrogen is added n-butyllithium
(1.80 nL of a 2.5 Msolution in hexanes, 4.5 mmol)

2-carboxylio¥d mEhd¥y-fieth@samided].0g 4.1 esdol)tid teigphydedtlrem(18 ollyiisi on i s
irred a, -78C. Afte 5 m.nut e sol,uti on_ o
added over 30 iy, t¢thg ’G&?H%‘Wé fs @éﬁ?ﬁ@?’bﬁé‘i@?gﬁéﬁ%m%xsm
amblenttempéﬁnﬁ’e(ﬁr el imﬂ»dﬁ‘l’d!iﬂﬂehgso andﬁ Cg]gﬂ? g,
te added over

(75mL) a“‘k'éb E‘%mmtq ﬁ%‘%@ 3{??%@8@3 %’W%w}a eaction is
washed vntﬂ{avhte:vm@llﬁdna spsaastuedy, tjed\wasrmat@sing dnihﬁaie,rm:d bcanqnhﬂaio ure

oyer ni ght e reactian is.poured int % .aqueous
under redu @F’P&qﬂdgh“f%%%‘ﬁgﬁ PreEs *ﬁgﬂf caéxtract ed
eluting with 30040sthyh\bckthte/Béphayit foama:tyeo% Eﬂhyimts)ate/hﬁtmean gamawatyayer is

o TR B PR AR e

as a powder; M&%&%@%ﬁﬁ% n %{A%epgn%wg?%}ﬁgge%ﬁ{eﬁgﬁ ane,
mimtes; atfé?ﬁﬁ@;%gﬁ% S o e

(d, 5.0 Hz, (14) bwmd (EXSHIET.tW(d, B:-502:0 FR X, I3 ReTrpd. m €ar3-82- v1) - (3

brmo-t hi ophen-2-y | - net hanone, as a powder. TLC
(5.3 Rf0.43 (silica, 40%ethyl acetate/heptane); LC/ NS
(MFH 457, RT = 3.85 ninutes); 1H NMR [(CD3)2S0), 300
Mi]: S 8.14 (d, 5.2 Hz, 111), 7.76 (d, 9.0 Hz, 1H),
Example2G 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). Exan'ple 2C

oy

A mixture of 1-Benzyloxymethyl-6-methoxy-1H-benzoimidazol-2-yI)~(3-bromo-
thiophen-2-yl)-methanone (680 mg, 1.49 mmol, Example 2B), benzophenone hydrazone (408
mg, 2.08 mmol), palladium(Tl) acetate (17.0 mg, 0.05 mmol), 1,1°-bis(diphenylphosphino)-
ferrocene (82.0 mg, 0.148 mmol), cesium carbonate (775 mg, 2.38 mmol), and tolvene (15 mL)
under nitrogen is stirred at 90°C for 20 hours. The dark reaction is cooled to ambient
temperature, diluted with ethyl acetate (25 mL), filtered, and the insolubles washed with ethyl
acetate (25 mL). The filtrate is washed with water and brine successively, dried over
magnesium sulfate, and concentrated under reduced pressure, to afford a black viscous




NO } 5 A mxture of

1- Benzyl oxynet hyl - 6- met hoxy- 1H benzoi m dazol - 2-yl ) - ( 3-

brono- thi ophen-2-yl)-nethanone (680 ng, 1.49 mmol,

Exanpl e 2B), benzophenone hydrazone (408 ng, 2.08
WOMBYP617pal | adi un(11) acetate (17.0 ng, POT/OSoaa#si},

1, 1" - bi s(di phenyl phosphi no)- ferrocene (82.0 ng, 0.148

nmm ol), cesium carbonate (775 ng, 2.38 mmol), and

t ol uene (15 nL) under-4Attrogen is stirred at 90C for

.20_hours, ark reaction_is cooled to anbient
m“f?]e é?‘ﬁ?la?‘%'l g#f?}??é%(kidﬁﬂ Wy?““&é@?%f‘@hl?&@eﬂ‘?%

565:11 0%BYof [RMELbEDEy dRaRE S Ho MBS HRA 2 Y
grve aceé@ epo(25 B The filtrate 1S log and
E-metige 1 begsiae mam@?mm@&mymﬁe e
: dug ssure, to afford a bl ack
dickloig it éf‘%&gg%ggg%ﬁs 4%004/ 023814 -49 material

The crude material is chromatographed on silica,
eluting with dichioronethane, to give 605 ng (70%
of L- (N - benzhvdrvl i dene- hydrazi no

t hi ophen-2-y11-(1-benzyl oxymnet hl -

6- met hoxy- | H benzoi m dazol - 2-y11 met hanone as a

C

brittle red foam TLC RfO.2 ilica,
di chl oronet hane) ; LEIWB™N Mk 73 2, RT = 4.62 minutes.
Q)H NINA A mixture N\~

[ 3- (N -benzhydryl Pdene- Wydra2|no) t hi ophen-2-yl]-(1-be
nzyl oxynet hyl - 6-

nmet hoxy- | H benzoi m dazol - 2-yl ) - net hanone (300 ny,

8. 18i5Brevh 3H (V- Boaliypiybidea @)y drazioq) i enhrr 2 1§ (- beymytosyrimthyt--c

methoxg‘ih%ﬁz% orl—zﬁ@gﬂe%iaﬁ&gfigg %glﬂn Jordof FQ,E%& Shyat 75C with

tirring m nu e read allowed to
concentgaieg| hydrochlonid paichi ml o repdetizane] (12, mIgiis hettetit R4°C Iwiﬂuatnéng 640

260 miffhek. THR ALl il %ﬁ@&ﬁéﬁgﬁlﬁz AR HRAR oL &

xture is extracte acetate and the
mﬁ%m@éﬁﬁkﬂ@mh@%@m&mﬁQmwa@h@dbmwthﬂwaﬁmnwanawbﬁﬂmﬂhahﬂ

acetate %%%El 1}{ m?ch e S“E%?f%ﬁ’ oo g%g%c

0 assi um car nate and concen ra
is dnedpm petassiomicgbapeie endoneniated mylot tediced Frassuseb gide 4 lgown

i o glyution with
gm¢'@%é§@?%§?ﬁ98%§? cpﬁaﬁgmé%g%ygkﬁg? acet te/heptane,
acetate/hantng 80% ethyl 9%%!@6@#1% ethid aqotatybepia remidalaa ngege
solid. Tﬁfa}ah&h mEr W{Qﬁt&/ﬂeﬁﬂaﬂé dalle EInbY S99 Aot 194

6- net hoxy- I eno zol -
1H-benzoimidazole as a beige powder: TLC Ry 0. 28 (smca, 75 % ethyl acetaie/heptane),

LC/MS: M+H 241.0, R = 2.15 minutes; 1H NMR [(CD3),50), 300 MHz]: two species
observed (ca. 60:40), presumed to be slowly exchanging imidazole tautomers, with chemical
shifts of resolved resonances reported as major (minor); § 13.48 (13.51) brs (1F; NH of
benzimidazole), 12.79 brs (1H; NH of pyrazole), 7.77 d (1H, J=5 Hz; H-¢ of thiophene), 7.57
(7.35) d (1H, J=8.5 Hz; H-7 of benzimidazole), 7.20 d (1H, J=5 Hz; H-B of thiophene), 6.96
(7.25) d (1H, J=2 Hz; H4 of benzimidazole), 6.82 m (1H; H-6 of benzimidazole), 3.80 (3.32) 5
(3H; methoxy). Chemical shifts are referenced to internal dimethyl sulfoxide-Ds (8 2.50).




1H benzoi m dazol e as a beige powder. TLC Rf O 28

(silica, 75% ethyl acetate/heptane); LC Ms MtH

241.0, RT = 2.15 minutes; IH NWR [(CD3)2SO), 300 MHz]:
wo 20bsas18peci es  observed (ca. 60:40), prewusme/oigi4be

sl owW y exchangi ng i m dazole tautoners, with chem cal

shifts of resolved resonances reported as mmjor

(mnor); 8 13.48 (135861) brs (1H NH of

benzi m dazole), 12.79 brs (1H, NH of pyrazole), 7.77 d

(1H, J=5 Hz; H a ofExedmplebhene), 7.57 (7. 35) d (IH,

J=8.5 Hz; H 7 of benzimdazole), 7.20 d (111, J=5 Hz;

H R of thlophene) 6. 96 (7 25) d (IH J=2 Hz; H 4 of

y pnzimidadob 2-yl)-GH S2nzoid. S{thik e n2|mdazole),

3 80 (3 32) S (3H rrethoxy) Chem cal shifts are
referenced to internal dinethyl sulfoxide-D5 (8 2.50).
WO 2005/ 026175 PCTI US2004/ 14 -50 Exanple 3 3:(6
Met hoxy- | H benzi m dazol | benzo[4 Sltlueno[3 2
clnwazoXle \ N g i s ound (LGVS: M+H 321. 07,
RT = 2.47 m nut e | red using procedures
simlar to thost amﬁ‘l’ez substituting
3-bron0-benzothiophene 2-carboxylic acid
rrethoxy nmet hyl - am'de NN-0O SO for

o&#}({&[ erﬁjﬁuté d
net Hoxy %Aﬁsp -am de in the coup mée grfe‘pl)smof Exanpl e

procedures’dinilarioainpe € B&ample 2, substituting 3-bromo-benzothiophene-2-carboxylic

. 6- (3-Pi peridin-I-vl propoxvl -2-(1Hthi eno[ 32- ol pyrazol -
acldme“b‘g‘-yéﬂsshyfl'%‘ enzim dazole \ x \ N/NH This conpound

(LCVMLS: M+H 382. RT 2= \2. 02 mnutes)) is prepared
usi ng N
0
8

0

for 3-bromo-thiophene-2-carboxylic acid methoxy-methyl-amide in the coupling step of

Example 2B.

This compound (LC/MS: M+H 382.1, Rt = 2.02 minutes)) is prepared using
procedures similar to those of Example 2, substituting 6-(3-piperidin-1-ylpropoxy)-1H-
benzimidazole




procedures simlar to those of Exanple 2, substituting
6- ( 3- pi peridi n-1-yl propoxy) - 1H benzi m dazol e WO
2005/ 026175 PCT/ US2004/ 023814 -51 C) N for
5- met hoxybenzi m dazol e in Exanple 2A. Exanple 5
wo2(03eRi7per i di n- 1 - y1- propoxyl - 2- (1Ht hi eefu8edneispyr azo

-3-yl)-indole Step 1. Exanple SA 8 / 1IN To a
solution of 1Hthieno[3, 2c]pyrazole (160 ny, 1.29mmmol)
and iodine (490 ng, i -50-94 mmol) in dinethyl
formam de (5 nL) is added potassium hydroxide (220 ny,
3.87 mol ). The xture i ed at room tenperature
for 30 mnutes.i Aol uti wdl um bisulfite (200
ng) in water (2 Hen”adl It is extracted
twice with diethyl et her The conbl ned organic | ayers
are dried over magnesi um sul fate and concentrated. The

for 5-miehstybegintidazolcih Egamlcr aphed (n- hept ane- et hyl acet ate,
90:100) to afford 195 ng (60 % of 3-iodo-IH
t hi eno[ 32-cl n3razol e as a beige powder. LCMS: Rr 2.50
m nutes, 250.90 me EMuples Step 2. Exanple 5B S O i
To a suspension of 3-iodo-IHthieno[3,2-c]pyrazole
(195 ng, O 78 nmol , Exanpl e 5A) in dichloronethane (5
: DOE Hethib B hitiole 0. 86 Mol )
foll ovved by d| -tert V\D 2005/ 026175 PCT/ US2004/ 023814
-52 butyl -di carbonate (205 ng, 0.94 nmol) and

Step 1. ExempieSAy| am nopyridine (20 ng, 0.16 mmol). The

To a solution of 1H-thieno[3,2-c]pyrazole (160 mg, 1.29mmol) and iodine (450 mg,
1.94 mmol) in dimethyl formamide (5 mL) is added potassium hydroxide (220 mg, 3.87
mmeol). 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-ethy! acetate, 50:100) to afford 195 mg (60 %) of 3-iodo~1H-
thieno[3.2-clpyrazole as a beige powder. LC/MS: Ry= 2.50 minutes, 250.90 m/e (M+1),

Step 2, Example 5B

A

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




resulting solution is stirred at roomtenperature for
30 mnutes. It is then diluted with dichl oronethane
and washed with water then brine. The organic layer is
' over magnesium sulfate and co The
wozo?sgogoﬁ%ue i s chromat ographed t hrough SI}F?@%B%&%%
(n-heptane-ethyl racetate, 90:10 as eluant) to produce
220 mg (81 % of 3-iggo-thienol3.2-clpvrazole-|-
carboxylic and tart- butyl ester as a yell ow powder.

bmlmca}bgéa%ﬁzoﬂgg&o 93m61§1) mdm&ﬁ 1;;1a’%ﬁé’«>p§9nﬂdmifﬂ((zamg{, Mitdagnol). Ihep 3.

0 a sol utlon of

resulting sghmiegje st & mpse%%@]%fp W&"‘Bc i d
dichlorombtfdnb adiiba¥ed R5th ﬁrﬂtel(tgéa%né%e fighoeshi®) and

anc?c;ggw(pdl ph_ghr;%%gqolgphl nof erroce Lg?lilgl chI or o%gle%ﬂm
0 t ] -] -
avetate, 90110%5%% é &&%Pl}nak%)c I/qodé-ﬁterﬂfl&ngut%x I%érlylg 1H—| nd
MM@ W(Pssféef X’ﬁ’é

(M+Na) described in Exanple 4-6 of I nter natl onal Patent
" Application Publication No. WO 02/32861) foll owed by

a solution of cesiumcarbonate (741 ng, 2.28 mm 1) in
Step 3. Ex a11erc(2 m). The mixture is stirred at reflux for 15

C m‘es Then it is diluted wwth ethyl acetate and
washed with water and brind. The organic |ayer is
dried over magnesium suld and concentrated. The
residue is chromat ographed through silica gel
(n- hept ane-et hyl acet af 95:05 as eluant) to afford
200 mg (61 %9 of
2-(1-tert-butoxvcarbon
c] pyrezol -3-vl) - ':i -b %/
- di net hl - si | anoxy} /ndol e arboxylic acid tert-butyl
ester as a white fod C/ Ms: RT = 4.29 minutes,
570.1 me. WD 2005/ 026 CTI1 US2004/ 023814 -53- Step
4. Exanple 5D B i s N-O

| H-t hi enol[ 3. 2-

To a solution of 3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyl ester (200
mg, 0.57 mmol, Example 5B) and bis-(diphenylphosphinoferrocene)-dichloro palladium
(complex with dichloromethane 1:1, 21 mg, 0.03mmol) in 1,4-dioxane (5 ml) is added 5-(tert-
butyl-dimethyl-silanoxy)-1-(fert-butoxycarbonyl)-1H-indole-2-boronic acid (335 mg,
0.86mmol, prepared as described in Example 4-6 of International Patent Application
Publication No. WO 02/32861) followed by a solution of cesium carbonate (741 mg, 2.28
mmol) in water (2 mL). The mixture is stirred af reflux for 15 minutes. Then it is diluted with
ethyl acetate and washed with water and brine. The orgenic layer is dried over magnesium
sulfate and concentrated. The residue is chromatograpbed through silica gel {(n-heptane-ethyl
acetate, 95:05 as eluant) to afford 200 mg (61 %) of 2-(1-tert-butoxycarbonyl-1H-thieno[3.2-

white foam. LC/MS: RT = 4.29 minuies, 570.1 m/e.




0O 0 To a solution
of 2- (1-tert-butoxycarbonyl -1 Hthieno[ 3, 2-c] pyrazol -3-y
[)-5-(tert-butyl -
di met hyl - si | anoxy) -i ndol e-1 -carboxylic acid tert-butyl
wE0es9e6173320 ng, 0.56 mmol, Exanple 5C) prrws2004/023814
tetrahydrofuran (5 nL) at 0Cis added TBAF (1.0 Min
tetrahydrofuran, 0.67 nm., O0.67mmol). The solution is
stirred at OC for 30 p#3autes. The solvent is then
renoved and the residue is chromatographed through
Step 4. ExampleSye| (di chl or onet hane-ethyl acetate, 95:05 to
90:10 as eluant) to produoe 205 nmg (80 %
2-(1-tert-butoxvcarbonyl - thieno[ 3. 2c) pyrazol -3-1)-5
- hvdr oxy-indol e-1-carbo <@ acid tert-butyl ester as
an orange foam LC MS: R 3.74 mnutes, 456.0 me.
Step 5. Exanple 5E Br 4. 0,0~ To a solution of
2-(1-tert-but oxycaghosy - I Fﬁ%&«eno[ 3, 2-c] pyrazol - 3-yl)
- 5- hydr oxy- i ndol e- tbo)/Ii/c acid tert-butyl ester
(195 ng, 0.43 mol , anplie 5D) in 1, 3-di bronopropane
(2 nL) is added cesiupfc@rbonate (350 ng, 1.08 mmol).
The resulting suspension is heated at 100C for 30
mnutes. It is-then filtered and concentrated. The
bR h31-&R1 PReg; ib b€t hyl
o e L Sl 3 G b
dimethyhyilarepcyleindoles! -¢agporvlip agy tegifutyl ester (320 mg, 0.56 mmol, Example 5C)
i z - ; I WO
e T i Pt N T
0.67mmelh Thpepfusionis stinppd ptE for 30 saisutes dbs solvent dsthdpoompivédandithe d

residue it Srdradiifhphes3Rb #? g@gtm&g&m@ .a&ge:os 0.0 o8- 38

m nutes, "576. 1
eluant) t&produoppGSang @9 ¥ 2 heteryesthely
hydroxy-Rid$len L0 adi terd-Burd eSGabni o :RT=3.

-(3- rom)-f)ropoxy 5 f%l#e?rtg uatl%%%bg% %{Jny%r’:‘ll H-t hi eno
minutes,[436.@mé:] pyr azol -3 yl)-indol e-1-carboxylic acid
ert-hutyl ester (100 ng, 0.17 mmol, Exanple 5E) in
SEPS-%%*PIS‘#tme (4 ml) is added piperidine (33 L, 0.34
mol ) and PS- DI EA ( pol yner '?u]o\port ed

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




DIEA, 3.86 mol /g, 45 ng, 0.34 mol ). The m xture is
heated at 70C for 2hours. The PS- DIEA is filtered and
the solvent is renoved under reduced pressure. The
wo 26088Jsfise i s dissolved in dichl or onet ha@@usbdetdds{ 1 L) .
Anisole (0.4 m) is added followed by trifluoroacetic
acid (TPA) (0.5'nm). The bright orange solution is
stirred at 50C for | hsgand is then | oaded directly
onto an ion exchange cartrldge (VARLAN, nega bond el ut
WyTaz vireible-d-carbdxigli cxiaioty] esten ek aciclidveglassuLICMS:. OV
43£|lun|?ﬂ§ﬂ nethanol The approprlate fractions are
“TOrTeecey 'ahd  concentrated. The residue is
chronatographed (n-heptane-ethyl acetate, 95:05 to
tQ produce 44 ng, of i npure product.
BE 5t ? Ftee izchl oronet hane to
prOV|de 5- (3 ni ueri di n- I-vI pro ooxxy> 2
(111-t hi enol32 c]p3razol-3-yl indole [12 ng, 18 %
Exanple 5) as a white LOMS: RT = 2.20
m nutes, 381.18 me. (CD3) 2S50), 300 MHz): S
1325 (brs, 111) and ( 111) [indol e and
7.74¢d, J=5 Hz, 1H) and 7.19
: hene protons], 7.29 (bid, J=8.5
Hz, 1H) [H 7 of j , 7.07 (d, J=2 Hz, 1H) [H 4 of
i ndole], 6.74 (d .5,2 Hz, 111) [11-6 of indole],
6.56 (bid, J=1.5 : 1FD [H3 of indole], 3.96 (t, J=6
Hz, 211) [-OCH2-], 2.50 (m 611), 1.91 (m 2M 1.53

2005/ 026

i hras s %Epm&%{% PRERHG RIS 6 (o 22

c]pyrazol-aryﬁ-r_ﬁlfomaiaﬁﬁxﬁ? adid @a-dokylr elﬁtSr (500rmhg, 0.27 minol Bxaasle SBfin t he
e es e
cocon (G515 Bl PR o3 BT gD gpd BB (o eordy | oy
DIEA, 3. ssrﬁiaﬂwgt ] AﬂSn@B@ﬂmﬂbm ﬁeH @imes H:aﬂld ] 7@I>¢ ﬁg@ﬂ&m Rte ps-2. 17
e S opserved =

DIEAis ﬁgz‘ﬁé thSPIvERt 1§ Tymaypd yoAcs 15‘?95337’51 P‘?{ﬂ‘lﬁﬂhﬁ F"éﬂﬁ"[ indigsolypd i 57 0
dichloromeiRanél (]))Cﬂsz"ﬂl X0 0A 18s01eS0.INml) Wadded followed by triflucroacetic acid

(TFA) (0.5 mL). The bright orange solution is stirred at 50°C for 1h and is then loaded directly
onto an ion exchange cartridge (VARIAN, mega bond elut SCX, 5g) washed with methanol
and eluted with 1.0M ammonia in methanol. The appropriate fractions are collected and
concentrated. The residue is chromatographed (n-heptane-ethyl acetate, 95:05 0 90:10 as
eluant) to produce 44 mg of impure product. The beige powder is triturated in dichloromethane
to provide 5-(3-piperidin-1-yl- 2-(1H-thieno[3.2-c 1-3-yl}-indole [12 mg, 18 %,

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




LC Ms: RT = 2.35 minutes, observed MtH = 381. 18
Exanpl e 8
1-13-[2- (I B Thi eno[ 3, 2-cl pyrazol - 3-yl ). 1H i ndol - 6- vl ox
| - propyl }-pineridin-3-ol W 2005/ 026175
w 02832004/ 023814 -56 Na'oH | \ / o $CEUS004M381E/ VS:
RT = 2.45 m nutes, observed MtH = 397.4 Exanple 9
(1-43-12-(1H Thi eno(3. 2-cl pyrzol - 3-yl } 1H i ndol - 6- yl oxy
]-propyl | pperidin-3-yl¥=nethano N:)--,10H 0 I\/ N
%}%E@.ﬁm@@x@&g 6 Eolgé %{elq)]reggrgg E?y’ prgcgfigeg \éigl%arl\{lo{-tlﬂlose 014 t%él 2
previoyd expigfley azi n- | -yl } pronoxv] - 2- (1 H-t hi eno[ 3. 2-cl yvrazol -
3-yl)-1Hindole rj® fINs 1 HLCOMS: RT = 2.27
m nut es, observed MtH = 410.4 WO 2005/ 026175
PCT/ US2004/ 023814 -57 Exam I nell D nmethyl -{3-j2
(1Hflueno[3 2
c) pyrazol - 3-vl): 1H i FEGERIES f oxy] - propy- ami ne
2-(1H-Thieno[3.2-¢ 1-3-yi}-1H-indol-6-vloxy]-propvl}-piperidin-4-ol

N OH
H 0




A NS NHLCOM: RT = 2.23 mnutes, observed MtH =

341.16 Exanple 12 Dieth 1-13 f2 (I Hthieno(32

c] pyrazol -3-yl | -1 Hindol - 6-yl oxvl -progv_1}-anine N v
wo 200502806 S LG MS: RT = 2.35 minutes, obgeiyRchodsd =

369.19 Exam|lp a 13 Diallvl-{3-12-(1Hthieno[ 32-c] pyr

zzol -3-vl) -1 Hindol -6- 1lox1-propel}-amne WO

2005/ 026175 PCT/ 1352341023814 -58 1 o N LC Ms: RT

= 2.48 m nutes, observed M+tH = 393.14 Exanple 14 1 ;3

f2-(1H Thi enof 3
2-ofpvrazol-3-vl)-lH-indol@oxvl-uronvl}-uvirolidin
-3-01 rNOT OH 1 | NS HLM™ RT = 2.2 ninutes,

observed M+rH = 383. 17 nple 15 2
(Methyl -{3-f2-(I H f 32- c] pyr
1-3yl)-I1Hindol -6 kv]:pro 1}p amry o) - et hanol

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

Example 10
6-[3{4-Ethyl-piperazin-1-yD-propoxy]-2-{1H-thieno[3.2-clpvrazol-3-v1}-1H-indole

LC/MS: R =2.27 mimes, observed M+H = 410.4




WD 2005/ 026175 PCTI US2004/ 023814 -59 pc-M- OA LC Ms:

RT = 2.13 mnutes, observed MtH = 371.25 Exanple 16

1-{3-[2

(1H Thi eno[ 3, 2-c} pyrazol - 3-v) - 1Hi ndol - 5-xy] - propyl }-p
Wo peyRein--ol o HO N NNH LC MS: RT = 2cDBsa04n08RS,

observed MtH = 397. 17 Exanple 17

1-{3-[2- (1H Thi eno[ 3. 2-c¢) pyrazol - 3-yl ) - 1H i ndol - 5- yl ox

yl propel}-piperidin-35F 6Hx X-NH H LCMS: RT

=1. 87 m nutes, observed MrH = 397.2 Exanple 18 (1

-{3-f2-(1H Thi eno[ 3

2-cl pyrazol - 3-yl ) - 1Hgi 115- yl oxv) - propel } - pi peri di n-

3-yl 2mist hanol V\D 200 5 PCT/ (32004/ 023614 - 60-

411,18 Exampl e 19 ‘ cer,

LC/MS: R = 2.35 minutes, observed M+H = 369,19

Example 13
Dialtyi-{3-[2-(1H-thieno[3.2-c]pyrazol-3-y])- 1H-indol-6-yloxy]-propyl }-amine




1-{3-(2-(1H Thieno[ 3

2-ol pyrazol - 3-vA-1Hi ndol - 5-yl oxy] _pronvl }-nvrrolidin-

3-01 xo0*_ o NNH LCMS: RT = 2.48 minutes, observed
wozoMTd‘kns 383.2 Exanpl e 20 345- (3-Pi peri dichusa0anz3s14

| -yl -provoxvl - | H Benzoi m dazol -2-x} 1 H benzo f 4,

51theino f 3.2-cl nvrazole hydrochloride O/ Nx N HG

LG M. RT = 2.49 m nufges, observed MtH = 432.18 WO

2005/ 026175 PCTI US20041023814 -61 Exanple 21 2-{11i-T

i eno[ 3, 2-c] pyrazol -3-yl } 1Hi jpdol - 5- car boxyl i c

aci d(2-fl nophen-2-yl -ethyl)>amde NNM LC M RT =

3.22 mnutes, observed MrH!= 393.2 Exan lw a 22

1-{3-f2-(5-Di mst hvl am noethvit=Ttt hi eno[ 3. 2-c] pyr azol -

3-vl)-1h-indol -6- xy] pr yl} piperidin-4-ol N HO-

~Ol / N NNH LC/ T4=1.87 mnutes, observed MrH =

454 Exanple 23 H Thi enol 3

2-cl pyrazol -3-yl) i ndol - 5-vl | - met hanol WO

LC/MS: R = 2.48 minutes, observed M+H = 353.14

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

Example 15




/SL IxI Oyo~ &0O-+ + step 1 NN S I \r/ / O OO0 (8)
(99 H NON N~ Smp 3 T{i 1IN 0%~ O Exenpl 23 (10)
Step 1. A mxture of
tert-butyl-di met hyl -silanyl oxynmet hyl)-1Hindol e-2-b
woozp f#5¢75aci d° 1- carboxylic acid tert- buPGIUBYHE?8Y 3. 82
g, 9.42 mol, Internediate (8), prepared as descri bed
in Exanple 1-4 of Int ggrznati onal Patent Application
Publ i cati on No. WO 027/32861], 3-i odo-
t hi eno[ 3, 2-c] pyrazol e-1 - carboxyl]
ester [4.0 g, 11. 42 mmol, Exanpl e 5B above],
tetrakis(triphenyl phos f TAdi un(0) (544 ng,
0.470 mmol ), potassium.carhonajes (2M aqueous, 12 nl)
in tetrahydr (80 mL) Hi s purged with N2 for 10
m nutes then heated to 55 - 60C for 7.5 hours. The
reaction is diduted with ethyl acetate (50 nL) and
washed with water (20 nL). Water |ayer is back
extracted with ethyl acetate (50 nL). The conbi ned
ethyl acetate phases are dried over sodium sulfate.
LC/MS: Tye= .85 inbhuites, osevbd Mrm O Ephed 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- (dxghdle fgut y! - di met hvl - si | anvl oxymnet h
| ~ |ndoIe I carboxylic acid _tert- but | ester [ 3. 8g,
Bigh I ieng} ed-tiaazadyl)- Gl-indol-builqd-nropgibepinerigip ol S 8. 08 (2H,
nm, 7.64 (841, s), 738(2H n) 7.14 (1H, s), 4.81

c acid tert-butyl

(2H, s, -OCH .65 (911, s), 1.32 (911, s), 0.92
(911, s, Si(H93), 0.10 (611, s, Si(CH2)): LT MS:
584 (M+H) . N
O Sy
N

LC/MS: RT = 2.03 minutes, observed M+H = 397,17




+Step 2. A solution of
2-(1-tert-butoxycarbonyl -l Hthieno[ 3, 2-c] pyrazol -3-yl)
-5-(tert-butyl -
wo 2065h¥¢38t hy! - si | anyl oxymet hyl ) -i ndol o- | pea{emMisk@ acid

tert-butyl ester [3.8 g, 6.51 mmol, Internediate
(9)]) in anhydrous tetrahydrofuran (40 nlL) is cool ed
to OC. To it is addedp-tetrabutylamoni umfluoride (IM
in tetrahydrofuran, 10 nL) drop wise. Stirred at 0C
for 20 WO 2003+®26175 PCTI US2004/ 023814 -63 mi nutes
then at roo enperature for 20 mnutes. Water (20 nlL)
is added aryd extracted three times with ethyl acetate
(30 nmL). Th nbi ned et hyl acetate phases are washed
with brine ang_aéLed over sof sul fate. The residue
i s chromat ogr aphe gel (10 - 50% et hyl
acetate in heptane) t é tert-butoxycarbond- 1H
tlrieno[3 ]pyrazol-3-vl)-5- hyddn1nethy|-indole-l-car
o-xylie acid tert-butyl ester [2.63g, 85%
Internmediate (10)] as white solid; 1H NWR

LC/MS: Rﬁ@@%&mhbs&e&mmus m, 7.62 (1H, s), 7.38 (211,

, 7.02 (1H, s), 5.21 (111, t), 4.6 (2H, d), 1.64

(9H s) 1.25 (9H, s); LOMs: 470 (MtH). Step 3. To a
sol ution of

2- (1 tert- butoxyca?%%%LT“lFLth|eno[3 2-c]pyraw - 3-yl }5

11 ) Pt AHeihdsol-5-viesyHpropyit-prradidind-dl er t - buty|

ester [200 ny, O 426 mmol, Internediate (10)] in

tetrahydrofuran (5 nL) is added KOH (I M aqueous, 2.5

o 60C for 20 hours. The solvent is

sol ved crude in water. The water [ayer

ric acid then

e (20 nL). The

renoved and
is neutralized
extracted twice w
conmbi ned ethyl acet af S e
and dried over sodium te.™BUrification by

chromat ography using 1 Qg silica gel cartridge (50%
ethyl acetate in heptane then ethyl acetate) afforded

[2-& H-t hi eno[ 3. 2- ¢l pyrazol - 3-vl) -1 Hindol -5: Y11- net ha
LC/MS: Rpyp P48 gunvfg, ob ‘M“?{S’L‘E*ilan%l?’ 23) as a light yellow solid;

1H NVR [ (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) 661(111) Emg(;ﬂlll OH), 4.57 (2H CHloH)

- Y
_Ehﬂihgﬂi nethanol WO 2005/026175 PCT/USZOO4/023814 X

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




INPp™1 S~pl I /  “1r \ (10) (11) S~PZ x \ Step 3 QO
Hxanpl e24 pz> Stepl. To a solution of
2-(1-tert-butoxycarbonyl -1 Hthieno[ 3, 2-c] pyrazol - 3-yl)
-5- hydroxynet hyl -i ndol e- 1-carboxylic acid tert-butyl
WRUPHRYR73 ny, 0.794 nmol | nter nedi at e PCORYH0i3814
Di chl oronmet hane (20 nL) is added Dess-Martin
Peri odi nane (407 ng, 0.959 mml). Stirred at room
tenperature for 30 nminftes. Water (10 nmL) is added and
stirred for 30 mnutes at roomtenperature. The
reaction mxture is dissolved with ethyl acetate (30
nm) and washed tw CExavipleRia nmixture of 10%

TSR T xR S, T

dried over sodlun1sulfate The residue is
chromat ogr aphed onl Og_silica gel cartridge eluting
with 30 to 4@%E acetate gr@dhent in heptane to

afford
2-(1-tert-butoxycarBon Pe @[ 3, 2-c] pyrazol - 3-yl)
-5-fornyl -indol e-1 - carboxyﬁlc Bcid tert- butyl ester

[300ng, 81% Internediate (11)] as a white solid; 1H
NVR [(CD3)2SO]: 810.079 (111, s, CHO, 8.323 (1H,
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

hept ane). Step2. To ion '
of 2- (1 tert-but ox cé%%%%%%glk+thleno[3 2-c] pyrazol - 3-y
5-Dime amiroethyl Hahieno 3. 2ecdpityas 1hsindof ; I} ester
-4.90 ng, 0. 214 ol , Internedlate (11)] in anhydrous
et rahydrofuran (5 nL) I s added phenyl magnesi um

brom de (1Min tetrahydrofiuan, 1 nfL) at -78C. The
resulting reaction mxture is stifffed at the sane
tenperatuﬁ@}fér | h then quenchegel, it by the addition

of water at (4 ). on mxture is
extracted t tinmes h M-e Wyl acetate (30 nL).
Conbi ned et hyl ac phages aﬁg washed wi th brine,
dried over

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

Example 23
[2{(1H-Thieno[3.2-clpyrazol-3-v1}-1H-indol-5-yI}-methanol




sodium sul fate and filtered. Evaporation of the
solvent in vacuo yielded 2- 1-tert i WD 2005/ 026175
PCT/ US2004/ 023814 -65 acid tent-butyl ester [99ny,
ntermediate (12)] as a white f ( MtH,
wom@%é%né Step 3. The m xture of W ushidioNFia
2{1-tert-butoxycarbonyl -l Hthieno[ 3, 2-c] pyrm -3-yl)-5-
(hydnxy- phenyl - met hyl) -i ndol e- | - car boxylic acid
tert-butyl ester [99 ng, O0.181 nmol, Internediate
(12)] in tetrahydrofuran (2 nmi) and KOH (1M aqueous, |
>l\ is stirred at 60C under} nitrogen for 22 hours.
To thigqslurry

& broug( pH to 6 by
rgchl o¥ric aci d : [

he—ar educt is
extract hree fnmes wth dichl ¥ W%o nL) and
the co }(\d extracts are washed wi e°>k1|r-i Ade !then
dried ovér sodiumsul fate. The residugTs

chr omat ogr aphed on | Og silica gel &artridge, eluting
with 50 to 100% et hyl acetate gradi Instzi n heptane to
ol

e solvent isr i n Vact.
|s added ter 2 ) a

af ford phenyl -[ 2-(1Ht hi eno[ 32-

c] p3razol -3-vl | -1 Hindol -5yl -netha
Exaﬁ'pl (S~ ol i d;
328 [ (M

[56 ng, 89%
MS: 346 ( MtH)

30%0 et hyl acetate
i n heptang

Phenyl - [ 2- C1HAt h| eno(3 SZa’c] pvrazo -ylrﬁl ndol - 5-y]
-methanone s step | ' &M \N-NI® 0 0 (12) (13)
step 2 rl \Emﬁ -NH H Exnplc 25 Sth))l To a solution

of
Step 1. A &xﬁﬂe str(ﬁenmu@pasmegmgﬁ%bm&nbhﬁplenﬂbﬁa%uﬁ)be ysi@zol - 3-yl)
dr ox hegy met |ndoIeI-carg lic acid
l-carboxyltce“f"’ld sl e { e%%meol termedigied), prengted A ASERRRAAR ( 12) ]

BExample 14 of International Patent Application Publication No. WO 02/32861], 3-iodo-
thieno[3,2-¢c]pyrazole-1-carboxylic acid tert-butyl ester [4.0 g, 11. 42 mmol, Example 3B
above], tetrakis(triphenylphosphine)palladiun(0) (544 mg, 0.470 mmol), potassivm carbonate
(2M aqueous, 12 ml) in tetraﬁydroﬁnan (60 mL) is purged with N, for 10 minutes then heated
to 55 —60°C for 7.5 hours. The reaction is dituted 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% ethy! acetate gradient in heptane) to give 2-(1-tert-butoxycarbonyl-1H-
thienof3.2-¢)pyrazol-3-vi)-5~{tert-butyl-dimethyl-silanyloxymethyl)-indole-1-carboxylic acid
tert-buty] ester [3.8g, 69%, Intermediate (9)]; 1H NMR [(CD3),S0)]: 6 8.08 (2H, m), 7.64
(1H, s), 7.38 (2H, m), 7.14 (1H, s), 4.81 (2H, s, -OCH>), 1.65 (9H, s), 1.32 (8H, 5), 0.92 (9H, s,
Si(CHs)), 0.10 (6H, s, Si(CH.)); LC/MS: 584 (M+H).

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




in Dichloronethane (25 nL) is added Dess-Martin
Peri odi nane (677 ng, 1.69 mmol) and stirred at room
tenperature. After 30 mnutes water (5 nlL) is added
and stirred for 10 mnutes. The reaction mxture is
wolpdesie2erds wi t h di chl oronet hane (50 nl) andrweséthsisMm ce
wth a mxture of 10%Na2S203/ sat urated NaHCO3 (5 nl),
NaHCC3 (10 nL), water (10 ni), brine WO 2005/026175
PCTI US2004/ 023814 -66-@nd dried over sodium sul fate.
The residue is chromatographed on 35g silica gel
minutey e @ rogyp temperpipre fq#@owmm oterd2tipl) ingidedané extrhipgittaee t 0

o 3o pvréﬁﬁ&&ﬁﬁéﬁ%@%@%&%ﬁwwd

and drigdgyver godiugy sulfay. Jhe IWWPMDEBM&(IO(—I@%] as
effiyl ao%mmhhaatﬁejtb Give -6 MebuBd b M o Ay f.xture
h Ty ilig paid tert-buivhesten [%éhygs-A Hﬂﬁmewﬂ@] - c] pyr

oA 30 B T e 5

5.21 (IH,QNWWHIQIB@QM@?IQ?%?I@E)C*L&IMSKQU’ gggous, 2 ) is

heated at 60C oil bath overnight. The solvent is
renoved and added water (5 nL). The water |ayer is-

Step 3. netatsibmhdumd{m&ttbu% calBH- OF-fHiedb[s Qagﬁhgo@ﬁg sextracted

acet ate conbi ned

th th ethyl
hym’“&“—‘%@ -in Qﬁ?ﬁ@hﬁ%@é@%mﬁ@%&gﬁ% marrql,rhéenaqrmm@r. ed
(10)]m n ch ﬁgh;aﬁ&ﬁg(grt r%ag‘zéogéégatl g Wlt %%??@0%
hous. ﬁl‘arﬁ‘? ve isgpmgred @%é‘&ﬁ‘é\’?@ crufe in Fafet dheweter Imrflmedtrahwd
mthsthlsrmvmorEo?amebién Eﬂaaapcfw%%v&h ﬁaze%kc Tﬂx“:'obpﬂgd 5-yl]
a

anone (58 5% _ Exa 5) ds a e yel | ow
"thylmsf‘ﬁrﬂup 5| ape WaRlgRk ( vﬁ?&m ovegg mmfscgnonbzyog

chromatéghcdphy usif) mg%m%ge( éalc&a%f g(}%?&ly( &E{ate EQhepthe%?én Qtﬂr)HaTc%% 2
afforded {2 __‘3!!__ 0 Jr_m -1~ inded-5-vH] ‘_s".'s.' -m K8.43n ?4)%, Emg}ﬁjol

23) as a Mt y@Io'GPsBE?&, THRARE RCD3)'2\§6‘J] WS M8m, 810 5\, 7.8 S,
7.56 (1H), 7.38 (JED), 7.20 (1H), 7.04 (1H), 6.61 (1H), 5.02 (15, OH), 4.57 (2H, -CH,0H);
LC/MS: 276 (M + H).




(13) Y- F]Jweple26 To a sol ution of

5- benzoyl - 2- (1-tert-but oxycar bonyl -1 Ht hi eno[ 3, 2-c] pyr

azol -3-yl)-indole-I- carboxylic acid tert-butyl ester
wo 20043584 medi ate (13)] in anhydrous tetr )(ﬂfo@&?dzﬁ?ﬁ (5

m.) 1s added nethyl magnesi um brom de

tetrahydrofiran, 0.8 nnL) at -78C. Stlrred under
nitrogen for 30 m nutg@s. Added another 0.88 nlL of
met hyl magnesi um brom de and | et the reaction warmto
roomtenper re slowmy. gfter overnj ght

. d amoni um_JA¢ m.) is added at
 Wth p<adetate (25 ni). The

e’fh}ﬂ’ Cetate phadés with brine
¢dgvel® sodium sul fate. At ue is

chr omat ographed on I Qg silica gef - el uting with 30 to
50% et hy» acetate gradient in heptane to afford .
1- phenyl - I -[ 2- (1Ht hi enof 3, 2- c] pyjr;gzol - 3-vl ) - 1Hi ndol -
5-yl ] -ethanol (56rTg, 71% WD 200%/ 026175
PCT/ 52004/ 02384 -67 Exa

bei ge solid,

; 1FsVR (¥ 13.20 (11L s),
] e TTTIH NG (mn\ﬁ, 7 43 (2H,
m> 7.25 (BH "m), 6.59 (I1H s), (EH 1.86

(3H, s). Exanple 27
(S)-1-Prerdyl -1 -[ 2- (1H t hi eno[ 3. 2pcl’'pyrazol -3-yl)-1Hin
dol -5-vl]-etbanol OH\ N H The racem c
Stepl. Tolaspihtiomydf 24(1-fe@-bithkycorhingh -BieBe[3 L pipymzdByB-5y| ) - 1H i ndol -
rytromymmgipl o gt ety S ok B TR g fhod Sl Wbl 2y

(10)] in DicBloramethae(20 M;bs hddedPers-dlartis Fesiadiname{$l7 mg, 0 PSAmmeth|
: ampnj eta
Stired at rz‘:‘{”"rrgenl tm r?rf %&%ggcet %ﬁe?gﬁ?]’g%ed ghae& F o }Iﬁhent

at room tethpaattre.oTie reaction nigmedndisselvaldvituethyl apekai(30 inkpahdtwashed f or d

twice mth%r}zgﬁtgl%y%n?ﬁ F?ggﬁf}% d naf%o_v,ft mL) solution. The ethyl acetate
phase is washpl/witredter NaHDOs, Theing g dfiedoved shdiwn bidfiel THexdsidugls as a

chromatoggapﬁef%gﬁ%mlih%eg %éﬂefwoety o Onsht biBe graieda m nut es

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

carboxylic acid tert-butyl ester [300mg, 81%, Intermediate (11)] as a white solid; I NMR
[(CD3)2S0)]: & 10.079 (1H, s, CHO), 8.323 (1H, s), 8.318 (1H, d), 8.017 (1H, 5), 7.978 (11,
d), 7.391 (1H, d), 7.345 (1H, s), 1.660 (9H, s), 1.341 (9H, s); TLC data Ry=0.37 (30% ethyl

acefate in heptane).

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




1-12-(1
Ht hi eno[ 3, 2- clpyrazol 3-vl)-1Hindol -5-vl|-propan-I-o
ne SORS Step 1 NNrOt~ N'"NO Oo OOOO (11)
14) Step2 os\ s YO HNNHp3 /I Exanple 28 (15)
REBY 026175 PCT/ US2004/ 023814 - 68 SBCEHPS00408514
proceeding in a manner simlar to that described in
Step 2 of Exanple 24 but substituting ethyl magnesium

bronmi de for phenyhnagmé8ium bromni de there is prepared
, I]IFLthleno[S 2- c]pvnELﬁB vl |

Mﬂj__[vﬁmgsmwmm (10y] 85 4Pk 85a8: £ bS] 946yvhl te
solid. Step2. By proceeding in a manner S|n1lar
that described in Step 1 of Exanple 25 but

Step 3. T Siittiry bf Zlg-tert—butoxycarbonyl— H-thieno[3 ,Zm]i:m -y)-5-(h

tert- bu oxycar | -1 Hthieno['3 azoI 23- yl)
phenyl-mgélil) &’Hﬂ% e it s P fl inliedstc
(12)] mttemy&uﬁﬁ& 218 dkbﬂt(ﬁﬁ'&ﬁﬁb@t 1%1()%.%}:%@& 60°C under

2-(1-tert- butox car bon
mtﬂgentfm%?rm byt tz%pquX ‘}‘I"?WS Toribia plaesy miseriyaddedonatey | ) - i
(2 mL) D OrAht-pERb B0y Mditen ICINChybredtionb Wdid/ | The §1to§£ct is extracted

Int dlate 12)] . there is prepare
e SHPEIR o sorbich] sfcpte wishd with bin

then dne'&cﬁr}mail%]fa% Yithg resiGuucRy AR bpted o108 shic &%ﬂé& IC
apléif rt-butyl ester [73@6Interned|ate

eluting i $040 J0§% efiv acsfafe gragientig hegtane o affipréhghe
mem{w%m@@% ExShy0248 2 0f ot ENRIRIA: 25 but

Les: 34 i) B2 theu 78 TR A B/m O MO e inpentos)- 3y )
-5-propionyl -indol e-1- carboxylic acid tert-butyl
ester [Internediate (15)] for
5- benwyl - 2- (1-tert - HxemplgZSar bonyl - | H-

Phenyl- ril?lf?@:@&ﬁfﬁ'-&ﬂn@a}%l% rimid1 vl AEALEsL - car boxyli ¢ acid

t-butyl éster [TAternedrat 157] there is
OH S\
sgeessed
ﬂ/

(12) 5]

Iw

Example 25

Step 1. To a solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-y1)-5-(hydroxy-
phenyl—méthyl)—indole-l-carboxy]ic 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 mimutes 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% NapS,0s/saturated NaHCO; (5 mL), NaHCO; (10 mL), water (10 mL), brine




pr epar ed
1-[2-(1Hthieno[ 3, 2-cl pyrazol -3-K) -1 Hindol -5-vlI|-prop
an-1-one [94% Exanple 28] is isolated as white
i 1H NVR [(CD3)2S0)]: S 13.34 (

wo 1%‘&1%3), 8.31 (1H, s), 7.77 (211, %}’!}sz%mi’ﬁl d, J
= 8.5 Hz), 7.21(111 d, J = 5.2 Hz), 6.79 (111, s),
3.07 (2H, q, - CHCHZ), 1.13 (3H, t, -CH); LOMs 296
(M+ H). Example 29 1-Cvcl ohexvl-I-[

mdhﬁob%o&ﬁh@ﬂﬂ@ﬂeﬁhﬂ%ﬁ%&hﬁ%h&&ﬂg@ﬂ& técxa?%%g,gg opan- |

ehuting witly 3% e aegtgte Heptane to afford S-benzoyl-2 l-tert-blgto carbonyl-1

thmno[?@-@%@-@fﬂl SRHMOXMARIRE B d feﬂ%_h&l%t@ﬂﬂ[@{@mgzﬁ o}, IMERe@h 3- V! )
ronyl -1 ndole-T- carboXylic acid tert- but yl
(13)) s = v ol LGRS 4 (M ‘587

Intermediate (15)] in
anhydr ous tetrahydrofuran (20 nmL) is cooled to -78C
under nitrogen. To it is added cycl ohexyl WO

Step 2. A iy o S@pray e rteshanasaeag 18- hﬁ@@%@ﬁ@gkw}br oni de
indole-1-cakisMtc el SRR e 195 agb 0.2h4 Waol, m‘.bé:ﬁ:@dlat@éw)] ng for 20

m nut es, the cool I ng is renm and the reaction

tetrahydrofyan aplatend MK&PK%@W nilé lﬁhsﬁ?ﬁ o éChS éll hathypveroighe Tho o

soIventxsréBzMﬁ‘rﬁadde-ﬁ%ieEﬁ%ﬁ ) PR ke falr & deSirai@ln@d 30 0C and
quenched with the addition of saturated amoni um

bydrochlorigiarig apdrastrpcted irse timss sty pRptalfd ULy Dhy cpmbined el aqueous

acetatephaée@ﬁﬁﬁvakﬁ‘ad%b&fctaﬁdiddehbﬁ?sadiu@%m t’ﬂﬁe m@iti!i‘e}ié acetate (40
The conbi ned extracts are washed with brine and

chmmatosraﬁheéan széfhcggea FAiRfEestpng ah awa 1P4% F‘E)fl geftneEdiesn si | i ca
heptane to £fkd SR & ] (g etirbhe &Rl

3 Wellp it ke
acet at e( } Theflltratels renoved in vacuo to
75%, Examplef25) a$ aghle gtilow solslz MR [#Darf Q) 4488 (lHath 12PAEor ange.

s), 8.05 (H{)&?@ﬁﬁéﬁ%?ﬁ% i 55?55?{@ 5B et pu o

(aqueous, 15 nL) and heated at 70C oil bath overnight.
The solvent is repove wat er added and neutralized
wi th 3N hydrochl or fd. The product is extracted
1-Phenyl-1-{h{18Rthichd[B.3-cYviabbl-otyhM H.indvb 5-gl]-ethéndD nl). The conbi ned
ethyl acetate hases are washed with brine and dried
gver| sodi um syl bate. Purifi camo o, by chrpmat ography (1

\

[2- (I Ht hgeaeyrc I pwazol - 3- fy- Ii fdol -

13 Exemple 26
To a solution of 5-benzoyl-2-(1-tert-butoxycarbonyl-1 H-thieno[3,2-C}pyrazol-3-yl)}-indole-1-
carboxylic acid tert-butyl ester [Intermediate (13)] in anhydrous tetrahydrofuran (5 mL) is
added methyylmagnesium bromide (1M in tetrahydrofuran, 0.8 mL) at —78°C. Stirred under
nitrogen for 30 minutes. Added another 0.88 mL of methylmagnesium bromide and let the
reaction warm to room temperature slowly. Afier overnight water/saturated ammordum
chloride (2 mL) is added at 0°C and extracted twice with ethy! acetate (25 mL). The combined
ethyl acetate phases are washed with brine and dried over sodium sulfate. The residne is
chromatographed on 10g silica gel, eluting with 30 to 50% ethyl acetate gradient in heptene io
afford 1-phenyi-1-[2- i i -ethanol (56mg, 71%,




5-yll-pronan-1-ol (150 ny, 46% Exanple 29) as a cream
solid; 1HNWMR [(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,
wdnoosops17s1l. 78 (1H, hr d), 1.68 (3H, br tpcrras28@oB&dl, br
d, 1.25 - 0.87 (51, in), 0.63 (3H, t); LCMs: 380
(MtH) . Exanpl e 30
1- Cycl ohexyl - 1-[ 2- ( 1H-48@t eno[ 3. 2-c] p3razol -3-yl)-1Hin

dol -5-yl | -propan-1-ol. enantioner I The racemc
Bxa:npm'zq asratbeige solid; LC/MS: 360 (M+ID; 1HNMR[(CD3)ZSO)] 813 20 (lH, s),
cl obexy |-|-h},’(lH-thlen0320 razol - -1Hin
1145 (élHJ 5B I(H, 8, 31§ A, 9, 743 @ gn)n(y25 (@Eﬂ#p é‘?@ﬁ,)sxﬁé B i ed

1.85(3%)ch| ral HPLC (Colum: chiralcel QJ. Mbile phase:

% hept ane/ 60 % et banoU0. 05 % DEA) and t he desired
eluent fractions are concentrated and |yophilized to
afford chiral al cohokyample 27

1-cycl ohexvl -1-12 (1FFamH%|eeno 3 2 cIt wazol - 3-yl

CExy | H-thiepo{312 -':=vt Fhrqtangdr 1 [ 51 ny,

HPLC retention

15 nm _L NVR [ (CD3)2S0)]: S

13.22(1H, s), > (1H, d, J =5 Hz),
7.53 (111, s), A~ . , 7.20 (1H, d, J=
5.2 Hz), 7.11 (111, dd), ¥6.60 (111, s), 4.21(1H, s,

Th 8359‘:1 11434 dREnofd),2- - indbs-yilethary 1, br

g fi”g' H]IH el <lgyabdi-dtyrikin (51’%') 15@”‘%3 (3H,

Exampaejzax bs@@galm (Colip: 3ligise b gD x 290 mm, 10

micron. Pﬁgtﬂe‘bﬁ%@o%@&% th'1 pndPAARRiGn SiBuoroacetate and 45%

1-Pyridin-2-vl - [2(1H—th|enof32 c] p3razol -3-yl | -1H-i

heptaneryyith] Lirgno) prpmpriyn iflporqacespte) apd thedesippd\elugnt factipps aRmpl e 28

mnmtgeéegrzma Efoiﬁxghz&ﬂ:o TR biblor 8 erdfitiofeR E:Pﬂ?ﬂs)iﬂll%m{ n%ga&rs PO,

. nmo

[ I n_anhydr ous tetrahydrofuran (2 )
cloyrazelbgd 1 Hrindpl: 5y l-ethanol(] | ae) peacuhite sobé el HPLC fetaptionfisgs )  at
10.96 miiikattigah. Nitrogen. After stirring for 20 mnutes,

to it is added a solution of
1-[2-(1Ht hieno[ 3, 2-c] pyrazol -3-yl)-1Hi ndol -5-yl) -
propan- 1-one (140 nOgg.@nid78 ol , Exanple 28) in
anhydrous tetrah drofuran (4 nL) drop wise. After 30
YFAE adal-3evH-propan-kowey ed and cont i nued

sﬁtlrrlng ats rrblent terrpf o

an 14

-
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A\ \ -— 3 N
. ~N. 0
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30 mnutes. The reaction is quenched by the addition
of saturated ammonium chloride (4 nL) followed by
water (4 mL). The reaction mxture is extracted with
wo 2008 d3yihs acetate (120 nL). Ethyl acet atgrhRasmisy 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 mninmm

Step 1. Byiproesedingnin ampiea siglilardo that desctibedat Biep NofHxammslé Brbut 0 gi ve

mmge&qm%@%ﬁpg& w ﬁrfmds@ﬁlgmsrﬁd%:&ﬂ o,

50)]: 5

st A, 1 1 0 1)

5.697 (11!, s, , 2.361 (2H, m, 0.785 (311 t);

Step2. BY%%%%M%%r azg%l%s‘;qil iﬁxfﬂﬁB}S?S%nSdl but an

substituting 24 blert-butokevdarboﬁil-Miw“khi&OBM]ﬁbﬁiﬁmﬂ?’-ﬂ)—ﬁ—(ﬂ ChyttboRyl=progsil)- t | ~
indole-1 &M@%c%gfd M&uﬁﬁ%ﬁép&:ﬁé&%&ﬁg&hﬁ 29—?14{319 %%?x])'rgrarbonyljl}fa‘
thieno[3,24 zlpmzot éﬂﬂ}iaﬂwtwa@pﬂybmyﬂ:ylp-ﬁdwlhnembrExShc&cﬁ]tqnyhu@tater 3-yl)
| an t ester
Mtermedi 49@3 ‘*9&‘3%9?399- el b ﬁtﬁéf‘ﬁ%}%ﬁﬁ%ﬁ
S-propionyj huiml Sstet 306 =digte €l tapa whits Golids

added rret hylrragne3| um bromde (1M|n tet n‘nydrofuran 3
m.) via syringe under nitrogen. After stirring for 30
Step 3.By propradiegsinpovinhwrgintilat th tiabdescribedsinStep @ ofirdmble 2Uight t he

e SO AT IR e 0, 00
carboxylic pidigit-Hetyl esten Buferchediz® (15)] f@G-henzoplt 226 —fert-mxmatbbn)d‘rgHb at h
thieno[3, 2—1:]§yraﬂbﬁim}lﬁ-%oﬁnldcafb%%$fz LQA %h%ﬁlg £LAL ﬁt&m&ﬁat@{é)ﬁ %E&e dﬁ by

omt enper ature
preparedl __,A ERQLP -a§ I DR Z0l-J r14d-indpl-5 nui‘.!' PEII R O [@4%’ M}@e zﬂl)

s o S ELoBAL B U, (5 I oV 200, 2000

7.77 (2H, m-ﬁhﬁﬂ (1H, d, I =8.5 Hz), 7.21 (1H, d, ] = 5.2 Hz), 6.79 (1H, 5), 3.07 (2H, g, -
CH;CH;), 1.13 (3H, t, ~CHs); LC/MS: 296 (M + H).

Example 29

(15 Example 29
A solution of 2-(1-tert-butoxycarbonyl-1H-thieno[3,2-¢]pyrazol-3-y1)-5-propionyl-indole-1-
carboxylic acid tert-butyl ester [400 mg, 0.807 mmol, Intermediate (15)] in anhydrous
tetrahydrofiran (20 ml) is cooled to —78°C under nitrogen. To it is added cyclohexyl




conmbi ned et hyl acetate phases are washed with brine
and dried over sodiumsulfate. Purification by
chromat ography (359 silica gel cartridge, 1:1 ethyl
acetate / heptane) afforded
w@2005024133H t hi enof 32- cl pvnivol - 3- vl | - | H i mdnbs2boawdsisbut an
2-01 [148 ngy, 52% Exanple 32] as a white solid; |11
NVR [ (CD3)2S0)J: S 13.204 (IH, s), 11.402 (1H, s),
7.743 (IH, d), 7.595 -64H, s), 7.333 - 7.192 (3H, m,
6.598 (111, s), 4.658 (IH s, OH), 1.728 (2H, q),
magnesitm 4@ i SEM ig YetrahyGroR@R, [ A1) 1Afe) stirrin@fdve) miin@s, (hivleddfing
f B finhéatn jengl 3
bathl“%ﬁ%gvrazoﬁémg ’F%@% 3%%%1:0%%‘4’ %'6%{511] t':L%LS'
The reacti®s) mefre is(cddted to 0°C and quenched Mththe addition of satm‘aied ammonium

s S B PR, o140 il
ethyl acaméﬁinﬁ,)n‘fhetcumhmed extracts are washed with brme and dned over sodium
sifete S50 B oo i %s?u%%ef%}é& %‘a&%dftﬁ Ppleoeyd] -but

ml). mwmmmnwmmwm@&mdm@mu&mgwan oddﬂg@/fodnmpt ane/ 60 %
et hanol /0. 05 % DEA) and the desired eluent fractions
are concentrated and Iyophi lized to afford

The orang&Rjoaid (520t BE86inmpkp fsBissolved in tetrahydrofuran (15 mL) and treated

with mﬁg%f"” 34 Ohf B Y drdt Lt PG iP5 dverdithi® tnesoRine 2D
removed_t hatﬂ‘mdﬂﬁ, ad ndufrslized with 3N Ilydﬂ)bltltbrm dcitl.- Breptofiudois estrzetad 0|

. s&g&]ﬁﬁl Owge ?’Egérl‘hgs bt];th [ Fkgwr etentﬁ %1 T
brine ant( drdell os9r sodhim s‘l.ﬁal(‘s.lﬁmﬁsauon bﬁch?o’ﬁ(aﬂaﬁ‘a@,y (Mg sﬂlca gel cartridge,
50% ethﬁiacebl%%@%pf%g)( L vel’- ; ( »: 5 A 7 X L
-vu-uron)Z@l -61(250 189, 46915 12 id),as ﬂ&reaxﬂsoﬂn& lﬁ?edﬂm §¢D3)%SC7§P ( 31-1,

; LA M5 312 (M and the ot her isoner chiral
13.21 (1HR). C14e(1dhs) %ﬁS EIHnt@ 198, (38), Aeh(1H}), 726dHpmvy11 (185 NYR

am, « 24 (OB Gty b, 08 A Brablos G bod o eI 250 | 5

0.87 (SHBmB 6} (3, DOLOMS: 390, M+8).61 (1H, s), 4.67 (1H, s), 1.77
(213; q), 1.46 (311, s), 0.72 (31L t); LC/ Ms 312

(MtH)]. Exanple 34
1-(2-Pvrrolidin-1-vlnethyl-nheny)-1-12-(1Hthi eno[ 32-c

| pyr zzol-3-yl)-IH iEQ%Jiéﬁ)‘ yll -
1-Cyclohexyl-1 -[2-(1H-thieno[3.2-c]pyrazol-3-vi)-1H-indol-5-y1]-propan-1-ol, enantiomer 1
The racemic mixture 1-cyclohexyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)}-1H-indol-5-y1]-propan-
1-0l (145 mg, Example 29) is purified by chiral HPLC (Column: chiralcel OJ. Mobile phase:
40 % heptame/60 % ethanol/0.05 % DEA) and the desired elnent fractions are concentrated and
lyophilized to afford chiral alcobol 1-cyclohexyl-1-[2-(1H-thieno{3.2-c 1-3-y1)-1H-indol-
5-yll-propan-1-ol. enantiomer 1 [51 mg, Example 30] as a white solid; chiral HPLC retention
time 12.57 mintes at 215 nm; 1HNMR [(CD3),80)): & 13.22 (1K, 5), 11.39 (15, 5), 7.75
(1H, d, J=5H=),7.53 (1H, 5), 7.32 (1H, J = 8.7 Hz), 7.20 (1H, d, J= 5.2 Hz), 7.11 (1H, dd),
6.60 (11 s), 4.21 (1H, s, OH), 1.87 (3H, brm), 1.71 (1H, br d), 1.59 (3H, br t), 1.18 (1H, br d),
1.18 — 0.87 (SHL, m), 0.63 (3H, 1); LC/MS: 380 (M+H). '

D:(.D




pronan-1-oll OCNOH NNHI I NN ' Exanple 28
Exanpl e 34 To cooled (-40C) sol ution of
1-[2-(1Ht hieno[ 3, 2-c] pyrazol -3-yl)-1Hindol -5-yl)-pro

one (110 ny, 0.372 mmol,
wozﬁ%gsr ous tetrahydrofuran (2 m) ,Sn‘H"gJUgi%amhﬁu

(2-(1-pyrrolidinyl methyl)phenyl)magnesi um brom de
(0.25 Min tetrahydrofuran) under nitrogen: After |h,
the cooling bath is renoved and the reaction
tenperature brought to room tenperature. After
overnight it is quenched by the addition of saturated
anmoni um chl ori de EZzmpigdl The resulting precipitate

- .iiJiree tines with

chr omat ogr a
e,/ N1 yet hyl—acet at 5 ored

7T bl i & n- | -yl et Yhl pk {-

c ol-3-yl}1Hindol -5-yl] _propan- |- | “(50ng, Exarrple
34) aB=p¥t e powder; 1H NVR [(CDS)E’Q@)HI S

Toa soluﬁ%;) 6f2 %&ééoﬁ@n&&%ég 1%,412,%%:1 u753 trgg'H 91:%5;2 }7_|14 (2H,
added n-B&Li giﬂ 6 M—ﬂrhkxagé 8 §§m%91 sg(z%xbt%lzl a%zs;@ afifhr léliréﬂzns.d&ﬁeﬁ' amtélﬁg (2 H)
for 20 mm]{tggg W)Bi(t 1841@&;(1 ecmp}q; [ 'elz(g@ ,2—0]%101%53)—1[4—1%(161—5-}21)’-
pmpan-m[%e {04620 ¥13-thmdl 6E;Jamﬁlu Q%&ﬂfynﬁ&ﬁ Wiralyttofur@ @4 mPy dtbp t hi | eno

2-cl pvrazaole-1 5-dicarbaoxvljc aci,d 1-tert-buyt

wise, Afeg ) G s Ry L B b BRSPS PPt P BT 36 14
30 minutes, T8e RacohiigYuenchdd by th2@RBtionat saurdted 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 cai'ixidge, 30 — 60% ethyl acetate gradient in heptane) afforded
product. It is then dissolved with minimum amount of methanol and triturated with water to
an-1-01 (171 mg,

31%, Example 31) as a beige solid; IH NMR [(CD3)280)]: 6 13.195 (1K, 5), 11.417 (1H, 5),
8.472 (1H, d), 7.742 —7.661 (4H, m) 7.259 ~7.166 (4H, m), 6.59 (1H, 5), 5.697 (1, s, OH),
2.361 (2H, m), 0.785 (3H, 1); LC/MS: 375 (M-+H).

Example 32
N-1H-indol-5-

% ’ Example 32




O S p. Steps Nogh N~ uO O Ennpte35 01~1 ao Step 1.
To a solution of indole-5-carboxylic acid [10g, 62.05
nmmol , Internediate (16)] in anhydrous tetrahydrofuran
(1000 nmL) is added nmethyl lithium (1.6Min diethyl
W@eagER6i7950 nl) drop wise over 60 ni nuteesrupdssoeds. The
resulting precipitate is stirred at anbient tenp for
40 hours. The reaction is cooled to 0C and quenched

by the cautious additioH-of water (5 niL) until
solvent is renoved in vacuo and

asonag ot 4t R e TPt I Dt ey ol 1
mxﬁiceﬁawmmﬁhmwompo ms)mﬁdi‘,ciut&%%ﬁ&eﬂ})ﬁ) aﬂiﬁ&g .
N rochloric

hl oro hane I%%: is washed w t
8

tetray t B Maftedmethoinagnesinm bpmlde(lMud
trahyddbfoal, PMEY vis ErifieSs
te Yd?]r OI’THt (0] );‘g.p (0] Onlnl ﬁ'gi"!"%el-ﬂ | ca gllesﬁlﬁg%&rte? F?Ogng%bafbéﬁ to
remo %@@%ﬁale © repmyigmpsmture. | The mfnoa is@hoitdgo aXSF(Dﬂ:dl
additionkt et el
holnf%Fﬁgg?a k as %%%%? ess 4ﬁﬁ¥§anm %ﬁ?ﬁed
remove apdaeacten ‘ﬁ'gpef#‘lnws mmm@mmrehm,ms s),

quenche% b? e ddaditibon ﬁ)sah%tg@%%?'&ﬁtgz c:.hlogi)le Q\/éﬂﬁ 4:2.%6? zt%%?%tg 21H n)

mm‘“esm’at%{ @éﬁ”ﬁ Fé#@ﬂ%fndfxt(aﬂeﬂthrﬁe@mcmgu efhykactiatn 4 el ]. 5@1;: 31' 41
mbmﬁléﬂ:]y deﬁie@ihﬂ% ]bm?ébg OVEr S

% (d} ?ret | am n%&%})l/érd%?lne éﬂeddmd Q[:humtsmtﬁ’rlahydr of i nan

Pmﬁ“ﬁ’(‘%’-‘f@m BEPRYLepeilicn gef eartpide : Letigf evgtets daptare) dffotded n

2-[2-(1H-hieh g
tes. Stlrreé ?%”ﬁﬁkkutffmﬁh§§4§% gg%%%%&%ggn

a white a@é@gai NMR [(GTs)7H00k 8 d3. 208Xt H, a); t BAD2((HH, e)e’l 743ES dyi7ishs et hy!
ta e.conbi ned eth acetate | ayers
am, 9, 25521 B Glapn T (R0 430 Wi e by Gl 61 688 St e
0.702 (3Hp Li@siSeie @MsHy hr omat ogr aphed on 11 Og silica ge
cartridge (15 - 20% ethyl acetate gradient in

beptane) af forded 55-acetyl-indole-Il-carbolic acid

tert-b esterww%mamd tert-b | ester
-2—2~1]H%§gﬁo ?}0/ WD _2[0 ?ﬁQZGiL?S PCT. Q52004/ 023814 -74

indol-5-yl]-butan-2-o0l and (8)-2-[2-(1H-

Thieno[3.2-¢ [ml -3-y1}-1H-indol-5-y1]-butan-2-0]

Example 33A Example 33B

The racemic mixture 2-[2-(1H-thieno[3,2-c)pyrazol-3 -yD)-1H-indol-5-yl}-butan-2-o! [Example
32] is puwrified by chiral HPLC (Column: chiralcel OJ. Mobile phase: 40 % heptane/60 %
ethanol/0.05 % DEA) and the desired eluent fractions are concentrated and lyophilized to
afford (R)-2-[2—(1H-thieno[3.2-c]pyrazol-3-yl)-1H-indo}-5-yl]-butan-2-01 and (8)-2-[2-(1H-

thienof3.2-clpyxazol-3-y1}-1H-indol-5-yi]-butan-2-ol isomers. One isomer has chiral HPLC

retention time 1 1.52 minutes at 254 nm; THNMR [(CD3)pSO)]: 6 13.21 (1H, s), 11.40 (15, s),
7.73 (1K, 4, J = 5.2 Hz), 7.58 (1H, 5), 7.32 (1H, &, J=8.5 Hz), 7.18 (2H, m), 6.59 (1H, s), 4.65




Internmediate (18)] as colorless oil. Gl 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:
11). Step 3. A mixture of
Wmﬂé&g@é{@l -indol e-1-carboxylic acid tert CTES%“““("”es‘s‘t er
[4.85g, 18.70 mmol, Internediate (18)], ethylene
glycol (5.0 g), pyridiniunp-tol uenesul f onat e (100 np)
in benzene (35 nL) is reflwced under N2 with a
79{-3@, Ui e sp8.7b fh, BAINNB B aaal m&&tﬂemsdark
(IH, 3), 1 q?on ltmg’%i(’ts')a‘re %Lédded soli1d d 50 g). After

cmmmmmmgmémsﬂﬁmmmmlﬂmmnmsmy amza(mﬂ,esp sucti on
and washed three tines with ethyl acetate (30 nL). The
11.41 (1K, 8); 1-77 € di 15~ 5B ReH6G (Nlad "t (1 deli et {oT- %ﬁ_éﬂa??d dri ed
561(1}sz3¥%ﬁ(ﬁ§dj wwmﬁﬁtﬁs?ﬁ!@ ceRyste o, soaly ATpiag.aphed on |
cartri dge (hept ane then 10% et hyl
acet ate in hept ane) afforded
5-(2-nethyl -[1. 3]db@%m 2 yl)-indol e-1-carboxylic

aC| d telrt1 but I ester_ ntermedl ate 12)1] as

__17 706 (113, s), 7.625 (113) 7'475 (1H, dd), 6.591
prope-lol 11 o), 4.106 (2H  m. 3 843 (211, m, 1.742 (3H

s), 1.703 (913, s); LC/N@SM (M+ H. Step 4. To a

is added triisopropyl borate (4. 61g, B4.51 nmol ) and

cool 3s 0C under N2. To it is addegd,LDA (1.8 Min

"hept ane/tetrahydrof rran /ethyl benzene, 14 mL) drop
To cooled (VINSE) samua&fawemmmem[ammmms iyyd 8-indoSiyBipropamel-her 35

' h ti f
one (110 mf  Afp onih An Sy HERERRR R wl [ L 20, P
(2—(1-pynolpﬁxgdlh¢thjlphﬂﬂl)msgnsd1m®rymﬂe(0d5 M mdemhstdl'oﬁ%a:t)hgxﬁr ochloric
. i t whi ch
oo 58! By bbb B BT 2T DT BO o
temperaturec @tk ovechightt hyd qu&mh&da;y ¢he [aﬂtﬁtmesf anmte;lramutnmmehlomimﬂl um
mL). The Ifatg%gl?n ffll;slflﬁo ‘3'(/%? %rtﬁjm e§mﬂtlr turated

o SBET
acetate (2 mfh). aThd opimbedredrhgts are kahdadevxthbnardnd)dyédl overaedinn mﬂatb but yl

e b R A 4 L
1.0l (s0mg 53 eéa}as Bﬁ%“?nwd?f ik éép%)ﬁaaiéa@hosi e el

5), 8.73 (tHgQg1 ?ZAJ%@E&%@% %ﬂ{%lo(_lggtiﬁ%b ey, h:ﬂ(g eﬂg @ﬁflerS&ge@S I na
(1H, 5), 2.6 B d), $45 ZER25y(FH) hefollH), .74 &k maJWIS (L, ﬁz%{MtSeW - but yI

) ester (436 ng, 1.44 mmol, Internmediate (20)],
" 3-iodo-thieno[3,2

Example 35
3-{5-Acetyl-1-tert-butoxyearbonyl-1H-indol-2-vi}-thieno[3.2-c]pvrarole-1.5-dicarboxyvlic acid

1-teri-buty] estex 5-methvl ester
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c] pyrazol e-1, 5-di carboxylic acid I-tart-butyl ester
5-methyl ester [392 ng, 0.960 mmol, Internediate
(21)1],

WP 2003026135 s ( di phenyl phosphi no) - f er f ocene]mtirabhevopal 1adi
umw th dicbl oronmet hane adduct (78 ng, 0.0955 mmol),
cesium carbonate (938 ng, 2.88 mmmol) and a m xture of
1, 4-di oxaae/water (10:273d). The reaction tube is
f|IIed with N2 and seal ed using capping device. The

i at 90C via crowave

125hé B rm f ow: 16, s. Water
is P wetted out ‘% added s soalun1s e. The

organic phase is directly |lo onto 109 g}lica ge
cartridge and cHK?fomat ogr aphed o 5g silica®g
cartridge (20 - 30% ethyl acwtate gradi ef? in” heptane)
to afford 3-(5-acetyl-Il-tert

but oxycar bonyl - ffi ndol - 2-vl) -t hi eno[ 3 2- clpyrazole 1
' id 1 tert sQutyl ester nmet hyl ester

(230 Ty, 35) a

8,388 (1H ,s), B.199 (1M & 055 (1H),
79339 (1H, :ng@fgm (31L s)¢~Y. 662
(3H, s), 1.67T°(9H, s), )\ 9H, s); LGVB:/540

7.901 (I H,
(MtH) . I nt eLpmdi ate (21)
3-i odo-t hi enof 3, 2- cIuyrazoLéi 54carb02yllc acid
l-tert-butyl ester 5 -nmethyl ester used in Step 5 of
Exanpl e 35 was prepared as f@l lows: NO NH, Step
MO C s 22) (23) (24) HO AP
Stp 1. g § ooy of indole S beard 1O e R (161 K

anhydrous tetrahydrofuran (1000 mL) is added methy! lithivm (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 0°C 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 TN
hydrochloric acid (20 mL), saturated NaFHCO; (20 mL), brine and dried over sodium sulfate.
The residue is chromatographed on 110 g silica gel cartridge (30 to 50% ethyl acetate gradient
in heptane) to afford 1-(1H-indol-5-yl)-ethanone [5.0g, 50.6%, Intermediate (17)] as colorless
oil. Oil solidified on standing; 1H NMR (€DCl3): 6 8.846 (1H, brs), 8.356 (1H, s), 7.917 (1H,
d), 7.449-7.297 (2H, m), 6.690 (1H), 2.713 (3H, s); LC/MS: 160 (M + H).

Step 2. To a solution of 1-(1H-indol-5-y1)-ethanone [5g, 31.41 mmol, Intermediate (17)] and
4-(dimethylamino)pyridine (39.4 mg) in tetrahydrofuran (60 mL) is added di-tert-butyl-
dicarbonate (1M in tetrahydrofuran, 32 mL) drop wise at 0°C over 55 minutes. Stirred 10
minutes then water (30 mL) is added and the product extracted three times with ethyl acetate
(50 mL). The cornbined ethyl acetate layers are washed with brine and dried over sodium _
sulfate. The resictue is chromatographed on 110g silica gel cartridge (15 - 20% ethyl acetate
gradient in heptane) afforded 5-acetyl-indole-1-carboxylic acid tert-buty] ester [1.28g, 81%,




SS O (21) (26) (25) Step 1.
5- Met hyl - 4-ni tro-thi ophene-2-carboxylic acid is
prepared according to Snider et aL (IL IL Snider and

oofirs Carpino, L F. Zack, Jr., J. F.
WO 51 M- Soc., 1951, 79, 2556- 2559) fror#gé}glsmrgfogﬁsgll

avai |l abl e 5 nmet hyl t hi ophene- 2- car boxylic acid and IS
esterified according;4.0 known processes (P. Cogol i,
F. Maiolo, L. Testaferri, NL Tiecco, M Tingoli,

tntermei[ 8] o fongorcl B Byt ol T AR o s ERROUT o
(2H), 7.96PTH) IS 8,68 (45D, 28’& (59y; 1.701ReH) LO/MS: 2609M#HR 4 36- 2441)

to obtain 5-nethvl-4-nitro-thiophene-2-carboxylic acid
methyl ester [Intermediate (23)]. Step 2.
Step 3. Aﬁnaqmalays -adktyDintisle 1 baibaxplenrt et kil B J4.958, 1890 AmbEt hy |

Bl bt B g5 Ot tBseE Uin ik bar

(35mL) mﬁaﬂtbc&dﬁndaammmlamhkd teplfoPBt s 'f 'sohmg Mu@mﬁt% he

. m xtu 1.S _S Sl y.arogen e
reaction mj ﬁ?@?eﬂ @d&%ﬁ@@@ﬁ% ESyAg?TIS‘E‘?’ER PO SR S Bl ent |
under suctib® ARl Rekhddbrdd fixaes 4ith BﬂlﬂQc&iéT(BD RY\. -Tthe filtrate is washed twice

wits water B 'S0 v ot ?hea%” & h%ﬁ“&%%\%’&% a0, o

gel cartridge {8G@¥ne Men-1 (1) cthyl Slenf @hepﬁmryaﬂmédj gaJn:lemvm BldloRélardiz-Xt Ur €
of ootaSS|un1acetate (4.52 g, 46.1 n tol uene (100
Arbosrhe apidierrhutyl edenil Frermedigte G a%qﬂﬂéiﬁh@héﬁ% boxylic

1
(CDCl3): 5«’%012% ('Pﬁtdj)‘ﬁ 708?1@5) 1.603. ngm?? 4775%#111 V. 591'([}‘1 %5 '1‘396 ek

war ned "t ve t am ne.

m), 3.843 (mhwimmz(aﬁls 1870&1(9}1 1)ZECBASTM4(NE+H}added to thl S
m xture and it is heated in an oil bath. |soanyl
nitrite (9.73 nL, 72.4 mM is added over 30 m nutes.

Step 4. To klesvhitiog oﬁi{zaaéﬂﬁl-[lsa}chmtamm)dmmmbgmc ackhert-bagll ed

r di t e aC£1t a1
ester [4. %g]lﬁjeér a"r'1 aﬁlmﬁg tré\“I‘EIh o8 %ué“ﬁ%”é ht a@éégfsoagggdbl ack
triisopropylbotratel (4w £,CH.51 o) aid dobleditol@yC mhleﬂﬂﬁatrog fsapdvyd LDAl(UBI ng

%eth cet at.e, 35% et h

M in heptaigt e GOh AR e A AR i P AT s e oy
After another3 i@inttes, ﬂﬁﬁa@d&ﬁ ]Saﬁ%;d &drbykheaﬂcﬁﬁoafoﬁaqgcoﬁf ?Ejdﬁﬂlﬂonc ;
it R Lt RS P PUch, 208 POIPANSH. 10, SOnGE T 2t e
=3, Thembdgdnsﬂétfaﬁeggﬁ%g%hi.@g@bﬁrﬁtg@ﬁﬁ&%ﬂz&'eth a@éédt&tl@ﬁ]t)}’rﬁ'h@Ster
combined eblxg mga dried Q\Eere sr;ogleuml s%ffa?e egnd E1')i}‘u‘xe1-tad. Tthee s%hd crudeols a
triturated with ammmmmb& acety P} otk it fe-1 GabBeNYcidGefiCi d

nmet hyl ester
buty] ester (4.7 6g, 96%, Intermediate (20)] as light yellow solid; 1H NMR (CDCl3): 5 8.30

(2.67,3H), 8.1 8 (1H, d), 7.90 (1H, d), 6.78 (1H, s), 2.61 (3H, s), 1.62 (9H, 5); LC/MS: ESIT
304(M+H)

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

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




[1.3 g, 5.79 mmol, Internediate (25)] in nmethanol (30
m.) is added sodi um net hoxide (25 w % in nethanol).
The resulting solution mxture is stirred at 60C oi
bath for 20 m nutes. The oil bath is renpoved and
WRHOYPE® for 5 minutes. To this is addedCHUBMNEBEN of
iodine (1.76g, 6.93 mmol) in dinmethyl formam de (2
m.). The reaction m xture then heated to 60C for 1
hour. The solvent is renoved in vacuo The crude is

oA S e SRR e Bl

Intermedigedal )]efiwmlﬂmgo@n&o)-ﬁh@cenermo@@mﬂmﬁ%ﬁt hyl
dri ed over
3 3

dichlorfchatt s@?fasﬁég ORoss nfm‘lnﬁg‘?%’mﬂ’tcg?%k Vént-8§ mmelpgdged
mixturg qf 1Mmetmteg (30e2 1BL)i Gtoreddtion fabecinflfled Fith Np ¥ida&Mdes

. ; iy
wmﬁm%%@?f 5 tgﬁldygEt2§ gﬁ?@% 1. 5%%?*39/6 Internedgate
optimizgr3 fo§ 00 I(Jih&tgs .oWster lﬁ\lgizwttez ;Jlg 41%(185(](-1366,501&1) S$d7”§]§ t&ﬂt@m (S'iaﬁilzlgrg%)nc

- e 0
phse ity BN g Iof e e i s omeo anbsh o s licn gl

cartridge é?ﬂbéﬁ% Ieihyl @ethtel grnditdt o hep@ied fo affdrd 395-acefll-BfertO|
1 at ;& inN tqtra oro tap 20 nL) is added

a0 0x3 ]éﬁ i]c'i 1-tert-buityl ester 5-
methyl ﬁter (t’ZW 1i1g, @dbﬁible QS)%@W%E@ 1]1¢I|NMR Rcﬁﬁgf PX@@?{ @ ag?fg fo r

ni) dmﬁéseatrmm1tamaaune er s
8.199 (131@ S HUHEDF, S0 KL slo7.93nEHj 3, 39enBHeg, 2,662 GaL HOL.67Ther, sol i d

$). 1.3 @ﬁ@@@g m xture of ethyl acetate, heptane
A 65@H}§ met hano gMgH?tlrred for a while. The solidis
flltered and vacuumdried to give 3-iodo-thieno[3
2-c¢] pyrazole-1 5- db@gggﬁéggbc acid 1- tart-butyl ester
5- net hyl ester [1 Internmediate (21)] as
8% g rzgkstl pEidEbic abid CRAAHRSDster 5-Betbyl@ 3&1(53&'1[1 S)
Step 5 ofx2Afe §Bhhs P?QP*" 91-1', s); LU M5 409 (MeH).
P amlgpa 635% ccg%syl-ll-l-lndol 2-vl) -1 Ht hi eno[ 3
F 0Ooo

2-c] pyrazol carboxyllc e thyl este
I%ﬁm:@?}\l S Maﬁ*s le 36 A
MeOC g

Sol ut§ on of
3- (59gcetyl-l-tort butOé%carbonvl ]FLlndoI 2-yll-thien

o[ 3 c] pyra?ole-1 5
&w3!
H N
I
@8 @5

Step 1. 5-Methyl-4—mto—th10phene—2—carboxylic acid is prepared according to Snider et al. (H.
R. Snider and L. A. Carpino, I. F. Zack, Jr., J. F. Mills, J. Am. Chem. Sec., 1951, 79, 2556-
2559) from commercially available 5-methylthiophene-2-carboxylic acid and is esterified
according to known processes (P. Cogolli, F. Maiolo, L. Testaferri, M. Tiecco, M. Tingoli,
J.Chem. Soc., Perlin I, 1980, 1331-1335; V.M. Colbum, B. Iddon, H. Shuschitzky, J. Chem.




di carboxvlic acid 1-tert-butyl ester 5-nethyl ester
(115 ng, 0.213 mmol, Exanple 35) in tetrahydrofinun
(5 nm) is treated with 2N hydrochloric acid (aqueous,
wo 20850%61p5 and heated at 70T for 17 hour crikfoedoeket i on i s
cooled to roomtenperature and neutralized with Na2CO3
(aqueous). The aqueous phase is extracted three tines
with ether (10 nlL). Cwivbi ned et her phases are washed
with brine and dried over sodium sulfate Purlflcatlon

Soc., Perkﬂ‘y[ l?ﬁ?,&f&@-%ﬁﬂ)atph‘ymm Fmd Yyni
@flemmag%égﬁt ate gradient in hept ane) afforded 3

1H-|ndol 2-yll-1Hthieno[3.2-cl pvrazol e-5-carboxylic

v PR BB 3

Intermedizg: (33)] i digsolwyl jn &thyd Zeelae (200 mig g wbich?l&%(panammcb): chatedaD ( 1H,
(1.03 g)is qe‘lded % %ﬁs &&gén §1¥ak ngz?g& 56 B 15 droge - Catdibst élemo% VB:
by ﬁliraﬁos m(da‘hﬂkméﬁmtxmpw Neakiky 4-puii ‘ i

st A SR & SRR BRI, oo,

2 OO-I s P..PR37 Stepl Intvvo separate Smth

t
Step 3. Ai%é odo- :rH- tﬁf){g&‘gfg%%s raz y,) lmlg%l%%qumego?d
ml) contalﬁaeg fryAmines§ metbmn@pw@ed-&ar@gyhnmﬂ melhyitewrmﬂ aﬂm (6) ],
. St éﬁ| gﬂéh{%;{ gﬁ | e-2-b
= ﬂ%}%ﬁlﬁ% aci d wld-l%grg %IAam er‘{r?{? m’% c)S[ 812
added to thipgnixtpre ?Bdﬁﬁdtatedln@eﬂlm Bpany] Sirite @ﬁ%pﬁrﬁdlﬂﬂ)ﬂescrl bed

addedover'ﬁ ﬁﬁ%at : oﬁﬂa\b%ﬁg‘%’%“[ %%%‘%Eglhpo ecggied C%‘h“gge (2M

with ethyl acetate (100 mL), filtered and the filtrate is concentrated o a black sohd 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]pyrazole-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 60°C oil bath for 20 minutes,
The oil bath is removed and stirred for 5 mimstes. To this is added a solution of iodine (1.76g,
6.93 mmol) in dimethy! formamide (2 mL). The reaction mixture then hested to 60°C for 1
bour. The solvent is removed in vacuo. The crude is partitioned between ethyl acetate (100
mL) and water (100 m1L) and aqueous layer is further extracted with twice ethyl acetate (25
mL). The combined ethyl acetate phases are washed with brine, dried over sodium sulfate and

filtered. The solvent is removed in vacuo to give 3-iodo-1H-thienof3.2-c]pyrazole-5-

carboxylic acid methvl ester [1.58g, 89%, Intermediate (26)] as light yellow solid; 1H NMR
[(CD3)250)]: & 13.80 (1H, brs, NH), 7.947 (1H, s), 3.870 (3H, s).




aqueous, 2.25 nl)
tetraki s(tri phenyl phospbi ne) pal | adi un{0) (87 ny,
0.0752 nmmol ), and a m xture of tol uene/ethanol (9:3

Wﬁ%‘z’ G;J'lt}e reaction tube is filled with N2 and seal ed
ﬂd Tappi ng device. The reaction mi ¥CHTE0M42BHat ed

to 120C using mcrowave (Personal chem stry
optim zer) for 900 seconds. After reactions are over
conbined theminto a fldsk, diluted vvith et hyl

Swpsagﬁ]%kgﬁéégrl R igﬁjgm;o '?afbﬁf%w %Xlg I[f:fﬁ) by
487m@nkbm@§¢a@@ ingriraB o atad ﬂ%m@ak added (diineta;pyridi80 6

(Smg)?é o Tty %%3% F1'S Iﬁ%”??“ﬁ'@%ﬂ’ve‘ ta\é\\n?oélg?og‘gl ned

tempeTgyg A@@Féﬂ@iﬂ&fﬂééﬁ mlut@@ ﬂ:(e smlvwnmamumveﬁan Giowe The solid is
R (G 06 | 2“9’:"
suslmmat ﬁoxycar ogg eno é&?%?%ﬂfgr? & Thidol e- 1
bifogm 3210y

solid 1S n lic acid 1-

Interme eIIowsolld M5: 542 -
*ﬂb—“hsfé%#%hﬂ&%mé% B O B e
[(CD3)£80)]: &B880 (13, £013.900 (YHG) 0. 6§3!3(9H1 Y Q,dM@dLU@EM + H?s

3-[5-tert-butyl -di net hyl anyl oxvm et hyB- 1

Hindol -2-yll -1 Hthieno[3 2-c] pyrazol e-5-carboxylic

acid nethyl ester [2 acl ntermediate (28)] as |ight

yeIIowsolld LC/ VEB: + H. Step 2. To a
MM&%WWM
3-[5-(tert-butyl -di nmet hyl -si | anyI oxynet hyl) - 1H i ndol - 2
-yI ]-1H thienp 2-c] pyrazol e-5- car boxyl i aC| d
.0 g, 2.26 mol, internedi aye \28) in WO

L) addeq od| um hydr oxi de ‘\ ) water (7
nL) “dRd Heatdd OC oil bath ; s. To it is
added wa};en and; adj usted pH to 4 i th 2I\I”‘hydroch| oric

acid. The duct is extracted with three tines et hyl
acetate (50 nL). The conbi ned ethyl acetate phases

are washedwsapst h bri ne and dri ed over msgebisum sul f at e.
Purification by chromatography using silica gel

(et hyl acet ate then 10% nret hanol |n et hyI acet ate)

A soluticafof Bf e Recartbibdyl-i 5-indblose Bagl and
eyl ﬁ&ﬂ“ﬁsﬁhﬁ@rﬁﬁ#ﬁ%ﬁ:&%ﬂ@% ﬁaé %ra%éﬁgeaiw.c aci d

tetrahydrgfR@6(Smgl) 19 tredtedmith izl h@dr&x)onascldx%@@m 356) iaflf hehtbd at NVR

. 0 1. 613 11.570 (1H, 7.817
70°c xR 335k gl i o i s,
(aqueous TB FqebusPhass Js,extinc@D three kifdes ﬂﬂ)etheﬂ(lﬁéﬂ) (c%iﬁm@déﬁ*)

phases ar«!:'%sln\@ m%alﬁo’nne am% Meggver s%é.mm su]?aie %unﬁcatlon by chromatography

on 10g silica gel cartridge (50 — 70% ethyl acetate gradient in heptane) afforded 3-(S-acetyl-

1H-indol-2-yl}-1H-thieno[3.2-¢]pyrazole-5-carboxylic acid methy] ester (15 mg, Example 36)

as white solid; I NMR [(CD3),80)]: 6 13.82 (IH, s), 12.13 (1H, 5), 8.34 (1H, 5), 7.97 (11,
$), 7.78 (1K, d), 7.50 (1H, d), 6.90 (1H, 5, 3.91 (3, 5), 2.61 (3H, 5); LC/MS: 340 (M+H).

Example 37
3-(5-Hydroxymethy}-1H-indol-2-y{}- 1H-thieno[3.2-c]pvrazole-5-carboxylic acid
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Fl uor o- nhenyl | - ni perazin-1-yl 1-[ 3- (5- hydr oxynet hyl -

i ndol - 2-yl )-I Htlrieno[3 2- clpyrazol-5-yl]-nethanone
wozn@mgmsd" 0 '7r H\ \~/ 8 OH N-NH N Ng\BrooloshalsC 37

Ezenpi e38 To a solution of

3-(5-hydroxynet hyl -| Hindol - 2-yl ) - 1H-t hi eno[ 3, 2-c] pyra

zol e-5-carboxylic F _«gcid [124 ng, 0.396 mmol, Exanple

(37)] in dinethyl formam de (5 nlL) is added 1-ethyl-3-

(3-di net hyl am nopr opyl ) car bodi i m de I(91 ng, 0.474

>|>§‘i nmol ) and 1- hydr oxyhaénzotri azol@w(B3:ng, 0. 399/ 4ol ).
After stirring for 6ﬂmnutes Afo it sadde 3
opyl ef@l am ne ) and & L

= uorophenyl ) pi pe e YR ng, O. ﬁ ol ). The
i ng yellog/vsolutlon mxture is stigred at room
te at urle rfhi ght The ®eaction m xturg s dil uted

(3xI OrL), btime and dried pser sodi um sul fate.
Purification by chromatography on silica gel (50%

et hyl acet at e/ heptane then' et hyf*acetate) gave solid.
The solid is redissol §ed in. =-‘hanol and triturated

with water to give [4- ¢
phenyl | - pi nerain-1-vl]- -r'r’v'ﬁroxvrrethl-ll—l-lndol 2-)4

| Ht hieno[ 32-c] pvrazol 5 yll nethanone [110 ng, 56%
Exanpl e (38)] as cream sé+=#+d, np = 156- 158C, IH NI\/R WO

sep1. i FORARRH R L VLR Ry SPGB0 £ 0
thienof3,2-qpiezg le-ScattOgylic agd 88yl e84 1420msg, 1. 36111@418111(6@%31952&)1)4 (1H,
>(en b o Rind R oS ooty ol B B
ester [912 mgy 535) ok uterinpfiate (h prepargd as ddsetitiel) indivatufle 240f pyr azol e- 5-
InternationaP PP A¥ G APuBlichdonNd V0021338 AT pbthss R B orhte 2,

aqueous, 2.25 mL) tetrakis(triphenylphosphine)palladium(0) (87 mg, 0.0752 mmol), and a

mixture of toliene/ethanol (9:3 mL). The reaction tube is filled with N and sealed using

capping device. The reaction mixture is heated to 120°C using microwave (Personal chemistry
optimizer) for 900 seconds. After reactions are over combined them into a flask, diluted with

ethyl acetate (50 mL_) and washed twice with water (10 mL), brine and dried over sodinm

sulfate, Purification by chromatography on 35g silica gel cartridge (30 — 50% ethyl acetate

gradient in heptane) gave two major fractions. The higher rising Ry fractions are combined and

i® ethyl afevat (60 L) End washed with vvater

evaporated solvent in vacuo to give S-(tert-butyl-dimethyl-silanyloxymethyl)-2-(5-
methoxycarbonyl-1H-thienof3,2-c]pyrazol-3-yl)-indole-1-carboxylic acid tert-butyl ester [653
mg, Intermediate (27)] as light yellow solid. LC/MS: 542 (M+H). The lower rising Ry
fractions are combined and evaporated in vacuo to give product 3-[5-(tert-buty]-dimethyl-

silanyloxymethyl)-1 H-indo}-2-y]]-1H-thienof3.2-c]pyrazole-5-carboxylic acid methyl ester

[253 mp, Intermediate (28)] as light yellow solid; LC/MS: 442 (M + H).

Step 2. To a solution of 3-[5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indo!-2-y1]- 1H-
thieno[3,2-c]pyrazole-5-carboxylic acid methyl ester (1.0 g, 2.26 mmol, intermediate 28) in




o OHO HVWN~S HHA ~ NH Exanple 37 Exanple 39 To
a m xture of
3- (5- hydroxynet hyl -1 Hi ndol - 2-yl)-1Ht hi eno[ 3, 2-c] pyra
zol e-5-carboxylic acid [159 ng, 0.507 mml, Exanple
W8H126iThy dr oxybenzot ri azol e (116 ny, OP@S@TSWB?}UA PS-
carbodiimde (1.2 mol |l g, 845 ng) in D chl oronet hane
(8 m.) and dinethyl formamde (2 nl) is stirred at
roomtenperature for 259mi nut es before addition of

th 45 0.436 mmpl ). After 4 h,
eyt (O Soder it ey Mo el anceted o
60°C off bm fo£T6 ks, To iH1OMIS wJQﬁnJa@ﬁst&d ko 'Zﬂv)iﬁa QN%ydréchfohé tered
acid. T& he resi n_washed under suction w't

B8 FETaRtadh Bith tires Gmpg ofhyl appigte €50 mL). a'f'h? cpmbigedaibpl at ed

tate pihsdd &6 WihsheERAth MBI iedRWErisddnetsultite. MREORRL QI aphy on
%SIJIC geI cartrldge ethyl acetate then | %

chromaj Caesio(Fihy peetatethen 10pgnetigne) in atiy] eortatekaffordedilil. d.
The oil Istdwsesveaeﬂms&ﬁ{omﬂ mt&aiaﬁmwa& 1Pk O Inh b Atelly Wit h

at er tO gL ve

indol-2-y1)-1H-thie : igaeid @86 me, W, Bagmpleg[)3s beigel pyr a

.1 y A 3 ,
e
7.381 (I3 d4RM4 (LHHY), 6677NHY,.9), :s,boeﬁ@H,(dH.),lz;.sjﬁgheroE? L6 Mst 3113

cel), 7.88 (114, s), 7.51 (111, S), 7. 7,10
M+H sy, 6.66 (1H s), 5.01 (11L t, OH), 4, 55 (211,
HOOHX-), 3.44 (6H, n), 1.80 (2M 1.12 (3H, t); LOMS

399 (M + H. Exanple_40
3- (5- Hvdr oxynet hyl _ | Exampledt o yl)-1 Hthieno[ 3. 2-clvvra
[4-{4-Flaod-ghefy I piptranind ivll-[R(Schvifokmethvieit ol WON A@OEELQAPHI. 75

oS US20041 023814 -81 Si Co mH NNMT NHjr-Hi H
40
'

- Example 37 Exemple 38
To a solution of 3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic
acid [124 mg, 0.396 mmol, Example (37)] in dimethyl formamide (5 mL) is added 1-ethy}-3-
(3-dimethylaminopropyl)carbodiimide (51 mg, 0.474 mmol} and 1-hydroxybenzotrizzole (54
mg, 0.399 mmol). Adfter stirring for 10 minutes, to it is added diisopropylethylamine (0.138
mL} and 1-(4-flucrophenyl)piperazine (79 mg, 0.438 mmol). The resulting yellow solution
mixture is stired at room temperature overnight. The reaction mixture is diluted in ethyl
acetate (60 mL) andl washed with water (3x10mL), brine and dried over sodinm sulfate.
Purification by chromatography on silica gel (50% ethyl acetate/heptane then ethyl acetate)
gave solid. The solid is redissolved in methanol and triturated with water to give [4-(4-fluoro-
phenyl)-piperazin- 1 -y1]-[3-(5-hydroxymethyl-1H-indol-2-v)- 1H-thieno[3.2~¢ Jpyrazol-5-v1]-

methanone [110 mg, 56%, Example (38)] as cream solid, mp = 156-158°C; 1H NMR




A sol ution of

3-[5-(tent-butyl-di nethyl -sil anyl oxynet hyl } 1H i ndol - 2-

yl]-1Hthieno[ 3, 2- c]pyrazol e-5-carboxylic acid nethyl

[192 ng, 0.435 mmol, Internmediate (28 IS

wm@%’g{ﬁved in tetrahydrofiran (10 ni) %\qé'fsfﬁro@éfséﬂ wi th

tetrabutyl ammonium fluoride (1.0 Min

tetrahydrofuran, 0.52,nm.) and stirred overnight. The

reaction mixture is difuted in ethyl acetate and

oh ! \ .
(oSS BB 138 OB S MBS RO,
6.648 (1H)OS004G a1t IO 2. 5§ DR €0TH,), 3658 (@ ork))3 DBTiRNepdien et hyl

cetate) to obtain solid. Recrystallization from
LC/MS: 47 fiBacet at e and hept ane af f orded 345- hydr oxvnet hvl -

1H i ndol - 2-yl)-1Hthi eno[ 3, 2-c] pvrazol e-5-carboxylic

acid nethyl ester [90 ng, 73% Exanple 40] as beige

solid;: 1H NMR [(CD%-‘;%—# 8 13.66 (111, s), 11.60

H-inflo®2-v{) 3 H-thieno[3.2-clpyrazole-5-carboxylic acid (3-ethoxy-

, 7.51(1H,s), 7. 38(1H,d, J=8. 2Hz), 7. 10( 1H, d, J=8. 2Hz) , 6.

(1H, s), 5.75(1Hbrs, OF), 4.54 (2H, s, -CH OH),

3.90 (3H, s, -CO2CH ); LGWS 328 (Mt + H. Byamlp a 41

3- (5- Hvdroxymet hvl - | Hindol - 2-yl) -1 H t hi 3

2-c] py2a H5- carboxylic acid (pyrd,di f-2-

yl met hvl )£ am de WD 2005/ 026175 PCT/ 04/ 023814 -82
" step]rY)SStop 2—S-N /| OR' s "N N HH ©
St epB + 11(01% St § ; E~lc/1 (3!)

. N a sol ution of N g . .
3-i8do- I Ht hi eno[ 3, 2- c] pyr#Zolfe- 5*ar boxyl i ¢ acid
mekdigek? ester [ 4. 5g, Example 39
To a mixture of 3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[ 3,2-c]pyrazole-5-carboxylic
acid [159 mg, 0.507 mmol, Example 37}, 1-hydroxybenzotriazole (116 mg, 0.858 mmol), PS-
carbodiimide (1.2 mmol/g, 845 mg) in Dichloromethane (8 mL) and dimethyl formamide (2
mL) is stirred at room temperature for 25 minutes before addition of 3-ethoxypropylamine
(45mg, 0.436 mmol). After 4 h, PS-irisarine (4.03 mmol/g, 500 mg) is added and stirred for 6
hours. The reaction mixture is filtered and the resin washed under sucfion with
Dichloromethane (3x15 mL). The filtrate is evaporated in vacuo. The crude is purified by
chromatography on 10g silica gel cartridge (ethy! acetate then 1% methano! in ethyl acetate) to

give thick semi solid, It is redissolved in methanol and triturated with water to give

propyl}-amide [30 mg, Example 39] as pale yellow solid; 1H NMR [(CD3)80)]: § 13.490
(1H, s, NH), 11.56 (1H, NH, s), 8.70 (1H, t), 7.88 (1H, 5), 7.51 (1H, 5), 7.38 (1H, d), 7.10 (1H,
8), 6.66 (1H, s), 5.01 (1H, t, OH), 4.55 (2H, HOCHy), 3.44 (6H, m), 1.80 (2H), 1.12 (3H, 1);
LC/MS: 399 (M + H).

Example 40
34{5-Hvdroxvmethvl-1H-indol-2-v)-1H-thieno[3.2-c]pyrazole-5-carboxylic acid methyi ester




14. 60 mmol, Internmediate (26)] in tetrahydrofuran (90
m.) is added potassium hydroxide (2.83 g, 50.44 mmol)
and water (20 nlL). The resulting reaction mxture is
heated at 60C oil bath wunder for 2 hours. The sol vent
Wq 200508 Bved in vacuo and dissol ved crudBCTES2404028814 ( 20
m.). The water layer is acidified using 2N
hydrochloric acid till pHis 5 Wite solid
precipitated are coll edted and rinsed with water. The
filtrate is extracted three tines with ethyl acetate
( ). j  The cor&‘g#ed et hyl acetate phagese are
with brine dri ed owen [ suI fate and

filtefed. Conbi ned\sol i-ds=and gpt ane and
filter 3-iodo-IHi
t bi eno[ | e- 5- car boxyl 20 d rﬁ’Z“'ng 50%

I nt er medi at & ( as white solid; 11
[(CDB)ZSO) & 13.711 (111, s), 7.832 (111, s); L MG
294 hsétep 2. A mxture of dd

A solutignof béwﬂ-bwiﬂrd@n@{lﬁ-si@nﬂppw&zlmIé-ilﬁaléhylbﬁiegh[ehmﬁ,aci d

i L ate. | o
I ejﬁ fyhg a%é Egmgieesﬁ/ m%?{%‘?% py %%’F%b?g%ei(zﬁq]dse (821 ny,
dlssolved,m fyran (10 mmmmmtpﬁaém&mmqmwﬂmjde (3.09%int ur n

d
tema]lYCh%}L‘IE!ﬂ(rebri‘ailture or 1 m utesgﬁﬁ)&ﬁu&lﬁg dg%%dﬁneﬁ}l roem

acetate apg W@WM@M@%M@# dvegsodium S!Ilfat¢6Thm§sﬁ¢1e isf ol | owed by

chromatéirap Qﬂ%g@ el Q;&%E 3
e mo dld'lh %@dsll%%tgﬁlyl W Egi Hﬂ%ﬁ& ter S ?f%
obtain ma&&wwgmlzatw Eomethizkacenie aﬁdMaﬂe afffogded M&Met hyI
1H MBLE d dried
overﬁis,%leflér%n@%u a lg-@ e ﬁ%Ldu es{epv%bglg’gg?C)ZGl?S
ExampleHO]Tds USRG04d;J PRRIH [(cmgszsomra)miqul,ap heeb (0R, s3392 §IH, | ca
cartridge éet hyl acetate and 10% net hanol in ethyl
9,751 @) SB4EL 40T o4 TEDSTAGAE: &I eanSO8UBL 9, 575 Ur, s
OH), 454‘{25!;/{ Sﬂﬂz@fg @@r(bﬁ,&ylccgc&;m@lﬁﬁﬁﬂ @i+ vI met hvl i de
% Internediate as a light yellow
SO|Id LC M5: 385 (MtH) ;. III NI\/R[(CDS)ZSO)] S 13. 67
(i N, s), 9.35 (IH, E}mﬁs (1H), 8.01(1H), 7.80 (IM
i ! (2H d) Step3 I na

ylm Xﬁmdo I H-t h| eno[ 3, 2- c] pyr azoI e- 5 car boxyl ic acid
(pyridin-2-ylnmethyl)-amde [255 ng, 0.664 nmol,
Internmediate (30)], 5-(tert-
but yl - di et hyl - si | anyl oxynet hyl ) - 1H i ndol e- 2- boroni c
acid l-carboxylic acid tert-butyl ester [404 ny,
0.997 mmol, Internediate (8), prepared as described in
Exanpl e 14 of International




Pat ent Application Publication No. WO 02/32861],
tetral ds(tri phenyl phosphi ne) pal | adi un{0) (77nyg,
0.0666 mmol ), potassium carbonate (2M aqueous, 1 niL)
wo 286451791 uene/ et hanol (6:3 nlL). The r egGlisRbydade | S
filled wwth N2 and seal ed usi ng cappi ng device. The
resulting reaction mxture is heated to 120C using a
m crowave (Personal c#em stry optimzer) for 1020 s.
The reaction mxture is diluted with ethyl acetate

(0 nmL), washed tpmce wth water @10 nL), brine and
| wed sener ‘W&*ﬂf%é N o by
o omat ogr a Y| ng 10 sili b del ca 'U/ dge (50

*ethyl acetaté in hept ane, ethll acetate then 10%

eget hanol in et | acetate) afforded 3- 5 tert-
buM di net hvl - si | nyl oxvnet hvl ) - H i ﬁ\l 2-yll-1Hthieno
j3 2-c]P3M e 5 carboxylic acid '

(pyridin-2-vlnmethvl)-am de [ 397 np, In ermedi ate (31)]
as yellowoil. Step 4. To a salut|on o N o,
3-[5-(tert-butyl-di methyl -si | &RA pkynet | Hi'ndol - 2
-yl]-iH thieno[3, 2-c]pyrazol e-5-carboxyli C, i, d
(pyridin-2-ylnethyl)-anide [258 np, 0.4§8 nmo
Intermediate (31)] in tetrahydrofpran (10 m.) i s added
tetrabgjt)é ni umflu:gg\ de (1.0 Mdng t ahydr of
, . m@nd stirregsat roomtenpe e for 16
ter 1s agged and | extractEd three tinmes with

etate (SU—m:).— The @ gdfet hyl acetate

seh-7mre washed with bri and 1 ed over sodi um

suffate. Purification by chromatography on | Qg
siﬂminpe'aa gel cartri dge (9:1 ethyl a®etate in nethylene

Step 1. To O r | H?E%n O af—g]g%zé)zccﬁeﬁa%o%hﬁag Xlle‘rg)rr]%ster [4.5g,
14.60 mmoB -Il(tﬁmhdm:w @R ivatteabddrbfuan I(HBOhL)Z& agtidd-phiassiui Iokide (2.83

&SOM%F#@%%T@P@ carb xg‘[eg‘% W @ﬁ?ﬁf?l Goliath o5 a

under for 2 \virt. €Ths @dlvedt is iehioved\iNRac{llé £d3His2ébedd letud Sinddteb 20 @l Tie

water laycrés}_%id:ﬁéé gNg;g%o%qch asg@l jJH?lS 5’?’5@]]1%29?'11 d B O\ NH 3f%£| , g =

collected and. ri:d v&(iﬂl inter fiftrabe(i8 exrhtted thes mﬁes?fﬂﬁ ethyllace86(50 L. 2/‘0
05/.02 PCTI US 4] 3814 7.097 (11 d,
o combirfl SRy el %ﬂ%@@ﬁe@w@é Loyt ) L O
and ﬁltcredl—@):mblﬁadﬁdlﬂis e inheptars and-ﬁl)ered4o m; 18, J5.7
Hz); LCIMS: 40 le 42 5-Brono-
thienof3.2-4 piizalG S b HEAS Ao S0%F IRt D Les e i I Gih N

NMR [(CD3)2SO)]: 5 13.711 (1H, 5), 7.832 (1H, s); LC/MS: 294 (M + H).

Step 2. A mixture of 3-iodo-1H-thieno[3,2-c]pyrazole-5-carboxylic acid [1.05g, 3.57 mmol,
Intermediate (29)], 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (821 mg, 4.28 mmol),
1-hydroxybenzotriazole (482 mg, 3.57 mmol) in dimethy] formamide (45 mlL) is stirred at
room temperature for 10 mimites. To it is added diisopropylethylamine (1.3 mL, 7.46 mmol)
followed by a solution of 2-(aminomethy])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




\' N+ NB" COONN Y/X\ A (32) Exanple 5B
Exmpte 42 In a Smth process vial (10 - 20 nL

capacity) is placed
5- br ono- 2- et hyl -i ndol e-1 -carboxylic acid tert-butyl

WQ2W¥26P90 ng, 1.11 mmol, | nternmedi at e PCBRY20RREpR ed
as described in J.Og. Chem 2002, 67, 7551],
3-i odo-thienol[ 3, 2-c] pyrazol e-| -carboxylic acid
tert-butyl ester [2508g, 0.714 mmol, Exanple 5B

above - bi. s(di_ phenyl phospbi no) -
chromafoggap 1?9%! %é@dﬂl&%ﬁ% F%fﬁésq (atéﬂ@mtam qﬂﬁ l%hﬁ maihmobneﬂ:jd acetate)
to give MU-QH- : ) Yoy =X [ §$ 16898
2. 14 nun and a mxture o A-o| Qa
79%, In(e_uaed@tqf&l))] as”&hshlrye&m solid; LOYMBx£3 85 &VIfHH);l mt(lm@)zsogg en

device. The reaction mxture
5136730 ne SR A V38R e A7 Shat TA06HEGh A28 GERHSS!  y
(2H, d.opti m zer) for 20 m nutes at high absorption. The
content is transferred to separate funnel using ethyl
acetate (60 nL). The ethyl acetate layer is mashed

Step 3. Bid Smthqi&éss elaqmo mL*éE;JaEl%) %ﬂdeh CLEAC ) t%gxo@\ge{]?

The crude is usi ng

5'°afb°’8’§? ?ﬁ‘fffa Eyipsthylsemide E#ﬁ macféﬁ%mog eketineliete GO Iﬁépttane)
butyidmah;afsﬂ@ﬂdxymémﬁmﬂ-mdo%@bdmm @écﬁ%er?ﬂlr;h 1 dger THE

Iaced in vi al

0.174 mol)
[404 mey %d" m*%gq?f%%e‘yﬁfﬁ@twmw eperipad %E%Pé@leﬂdtfémmnﬂl
Patent A@ﬂichﬂiﬁ&’hlﬁfétﬂﬂrﬂrhﬁgwmﬁzkﬁg rtélﬂlgEtﬁ%én | d E 1420
e reactlion tube I's seale usli n pplng
(77mg, %0263? %ﬁa‘)ﬂﬁ@m Gthomite (2Mepgusoys. | md.) Pﬁdﬁme@@et@pomgs
The reacﬁhﬁﬁﬁeﬁi iled witl N8 aidesaa0éd 18R g Bphinl Bvick. sml,lrésmﬁﬁ‘g%aeﬁ%ﬁ et hyl

d washed with water, brine and dri over
mixture @3‘&%@ Using 2 mpgrawave (Ressopal 01}98%1%“? PRiighizgs) ifer 020 sOghe

reaction Sibxhir€i@ dmﬁéd Vel Iyl 488k (P T)GJJQMJd t@i@%ﬁltv%tér flo Ii’ﬁﬂtbﬁﬂse) to

vrazo -

e H-t hi eno
and dri I"V\‘?ff “ﬁﬁgoF@gﬁ%’ﬂl gr@b&ﬁ%ﬂgéoamqa gals;arlmdghﬁo

(oridin POTAP 004 @Qﬁ&é‘lﬂtﬁtﬂ&&aﬂﬂ% ' 116 ol
2- (1 H Thi eno[ 3. 2-cl pyrazol - vI) 1FL|ndoIe 6- car boxyl i

c acid nethyl ester
Step 4. To a solution of 3-{5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indo}-2-y]- 1 H-

thieno[3,2-c]pyrazole-5-carboxylic acid (pyridin-2-ylmethyl}-amide [258 mg, (498 mmol,
Intermediate (31)] in tetrahydrofuran (10 mL) is added tetrabutylammonium flnoride (1.0 M in
tetrahydrofuran, 0.6 mL) and stirred at room temperature for 16 hours. Water is added and
extracted three times with ethyl acetate (30 mL). The combined ethyl acetate phases are
washed with brine and dried over sodium sulfate. Purification by chromatography on 10g
silica gel cartridge (9:1 ethyl acetate in methylene chloride then 8:1:1 ethyl acetate/methylene
chloride/methanol) afforded 3-(S-hydroxymethyl-1H-indol-2-y)}-1H-thieno[3.2-cIpvrazole-5-

carboxvlic acid (pyridin-2-yimethyl)-amide [85 mg, 43%, Example 41] as a white solid; 111
NMR [(CD3),80)}: & 13.51 (1H, s, NH), 11.545 (1H, s, NH), 9.358 (1H, C(O)NH, t, J = 5.7
Hz), 8.533 (1H, d, J = 4.5 Hz), 7.990 (1H, 5), 7.808 (1H, m), 7.503 (1H, 5), 7.387 — 7.266 (31,




stepl FI I Step2 1 ,,0H OI/ NOOOi OH Oli
O\r~ 11 O~11"~ (33) (34) (35 1S N \ Z Step3 +
NOQ Exanple SB PS O I/ NNHOOOti -OIlrO~
wo 2065031l € 43 (36) Step 1. To a sol uti 0@(:%52094/023314

1H I ndol e- 6-carboxylic acid nmethyl ester [26.65g, 146
mol, Internediate (33)] and
4-(di met hyl am no) pyt#sdi ne (230 ng) in anhydrous
tetrahydrofuran (490 nl) is added

m), 7.097 (A d, &+ 81K}, §.663(1 18,3, 50mAC 6L, OHM, T & 5t7a1), ey 22k dyyass, 150

N T T B e

vacuo and the m xture is redissolved in ethyl acetate

(400 nL). The eth acetate layer is washed with
vvater (20 rrL) O.M&éﬁochl oric acid (20 nm), 10%
26 pyia) , brine and dried over

%g). The ate is reduced in vacuo to solid.
% s recr allized froma m xtur et hyl
e and+heptiane te—give—+ ndo ~B di boxylic
rt- butgyt™Soest er 6-nethyl [/ as\ aanhi te
solid > 530) . e recrystallisatiof step IS

rep%at ed to give"a second crop of

| e-1, 6-di cBEPBoRylic acid 1- tert&=mirtd| ester
6-nmethyl ester as a white solid (16.3g). A third crop
(5.17g) of indole-1,6- dicarboxylic acid Wert-butyl

In a Smith predessrviabl e 2hpL castig) is placalf-trbme d-rfethyhinddie 1 -nobdyglic

it o) PRy S 9 AL DGRB8, Y 10 O
J.Org.ChenG206% 67,755 18, Stiedo-thignoPODE p B Ble7 B—cmlﬁﬁﬁﬁww &t - 86
1250 mg, 0.714 mmol, Example 5B above], {1,1’-bis(diphenylphosphino)-
ferrocene]dichloropalladium with dichloromethane adduct (58 mg, 0.0710 mmol), cesium

carbonate (698 mg, 2.14 mmol) and & mixture of 1,4-dioxane/water (13:2 mL). The reaction

tube is filled with nitrogen and sealed using capping device. The reaction mixture is heated at

90°C via microwave (Personal chemistry optimizer) for 20 minutes at high absorption. The

content is transferred o 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) fo afford product

(280 mg, 49%) as beige solid. The solid (90 mg, 0. 174 mmol) is placed in a Smith vial (10 -

20 mL capacity). To it is added potassium carbonate (90 mg) and tetrahydrofuran

/methanol/H0 (10:5:3 mL). The reaction tube is sealed using capping device and heated at

70°C for 10 minutes at normal absorption. The reaction mixture is diliuted with ethyl acetate

and washed with water, brine and dried over sodivm sulfate. The crude is purified using 10g

silica gel carfridge (50% ethyl acetate in heptane) to give 5-bromo-2-(1H-thieno{3.2-c]pyrazol-
3-yI}-1H-indole [44 mg, 80%, Example 42] as light yellow solid; 1H NMR [(CD3)»S0)]: &

13.33 (14, 5), 11.80 (1H, 5), 7.76 (2H), 7.38 (1H), 7.21 (2ZH), 6.64 (1H, 5); LC/MS: 317 (M +

H).




[40g, 100% Intermediate (34)];1H NMR (cdcl3) 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
(MtH). Step 2. A solution of indole-1,6-dicarboxylic
wayosdit ert - butyl ester 6-nethyl ester pEiBs28@/05814
48.38 mmol, Internediate (34)] and triisopropyl borate
(13.65g, 72.58 mmol ) in anhydrous tetrahydrofuran
(200 n.) is cooled to-B8% under nitrogen. To it is
added LDA (1.8 M n heptane/ tetrahydrofurran
/ et hyl benzene, 35 nlL) drop wi se over 40 m nute
periods. Stirred at 1.5 hours. The reaction is
ouenched by t he addl%gﬁ%kgg 3N hydrochlorlc acid until
' p2al-Baid H-inddle j meghyl i€ f or 5mi nut es,
agetate (200

| wabler | (5 )» The hyl‘?c gyer is
o wi th by dried over g subf ate. The
esidue is purmfled 00 g siliea gelzoprtridge (30

to 50% et hyl acet at® dient in heptane f£Hen 100%
et acetate). TR® fractions contairmng hi gher Rfspot
are conbi ned and renoved sol vent in vacup to gi ve
off-white solid (2.32 g). | HNWVR and S yrmed it
as recovered starting material,

i ndol e-1. 6-di carboxvlic acid 1-tept3b tyl ster 6-

nmet hyl ester. The fractions containing | Rf spot
are conbi ned and renoved sol vent in acuo. e
residual solid (14.2g) is triturated Wt Iegeet onitrile
and water to give

6- met hoxvcagbgnyl - 1-t ert - but oxvcar bonyl -7 nylol e- 2- bor on

[ ‘ 8¢, 76.5% |ntermgdi g 2 as a beige
S IiI WRH (CD3) 2SO)]: S &~ 764 - Lv¢ 1
(oW, %, B 2), 7.795 (111, @%6713
(1R s), 3.876 (3H, s), 1.621 (9H, s ep 3. A

M xt ur B

6- met hoxycar bonyl -1 -tert-but oxycar borsfl -i ndol e- 2- bor on

ic acid (3.24 g, . 10.15 mmol Internediate (35)],

3-iodo-thieno[ 3, 2-c] pyrazol e-1-carboxylic acid

tert-butyl ester [2.37g, 6.77 nmmol, Exanple 5B
Step 1. Bppsplltion §f 1Hf1ndol§=r@—€@bo§ﬁqum&§}(ﬂqrpﬂgg 65g, 146 mmol,

mmﬁﬁpggﬁmhgmhﬁ&%@ Fothd) Mhﬁmup{mg gmg(@gduct

676 mol cesi um car bonat e 20. 29

mL)is ﬂéﬁ%ﬂy%ﬁéﬁ’lﬁwﬁﬂ?@@tﬁ( e!alwiaﬁl@;@alﬁém%ér@wweq@ m) .
minute pIH&s F @51dA htirdieh terFbethiide ?or'lﬁo BEAEE AnalolRAGs RhbveB 8 fckor 3

hour s under nltro en. he reaction mxture is poured
and the@ﬁﬁﬁb@ﬁ%”%@ﬁbl"@%@@%ﬂ}) Thp ethod eoeiare layerds washed veitber
water (20 2103 wdrgéﬂoﬁ@a&ﬂti@ B! ®8% MR 0T0.mIl) =08 20 22§ eihd ed

over sodium sul fate. The crude reaction oduct i s

and driedyyyes soflirg sfgte fhpwfilered ¢3¢ ior ecl earidse; dbrliratots suged

mvacuoraa es%lggag,z Q{hg%taxgw}saé%& B4R a kB MW ERAE M RE A€ taNd 97%

give indole o (lERboHR KL S8 BBTFFEn etk et e g RBBEIS- v1 ) -
The recrf3fBisBiod sty ifHepalcd @XYbd § seGiatropof Bdle-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 14ert-butyl ester 6-methyl ester is obtained from the mother liquor by silica
gel chromatography; total yield of indole-1.6-dicarboxvlic acid 1-tert-buty! ester 6-methy] ester




butvl ester 6-nethyl ester [1l.68g, 50% Internediate
(36)] as white foam ; 1H NVR WO 2005/ 026175
PCT/ US2004/ 023814 _g7_ [(CD3)2SO]: S 8.975 (1H, s),
wo 209584175 (1H), 7. 669 (11R), 7.583 (1H), pbr@éRododifle 7. 048

(1H, s), 3.986 (31-1, s), 1.736 (9H, s), 1.440 (91L
s); LOM: 498 (M+ H. A mxture of 1Hthieno[3, 2-
cl nvrazol-3-vl)-indebkge- 1. 6-di carboxVlic acid
1-tart-butyl ester 6-nmethyl ester or 241

[40g, 100%, thgermediaté Gx)}dHMﬁhguﬂeU) I8-8L886 €Y s137.937 (1H, d), 7.764 (lH)

7.621 (1H,%§. é%?éagﬁa o7 80 AR, b, Scis 3RS Qg © aci d 6-methyl

2-(l-tert-butoxvcarbonvl -l Hthieno[3, 2-c]pyrazol 3

Step 2. A%)I#g?%& Eslt]s":‘ﬂl C@F #fﬁ??g%ggst?r &%ﬁ%%%éﬁéfﬁ er

48.38 mmd;’ Iﬁt&rm'&hﬁtb (319)] hmbﬁdﬁ&ﬁﬁwllbo}étéﬁ?: 65¢, 72.58 mmol) in anhydrous

ol.e-|l . 6- dlcarboxyllc
teraydrorigg @qug %{"3}1@6 %P‘%'S%‘?’Fe&ﬂﬂztlm PEMBr nedi at e
heptane/ te{r@rbfutas /ety &mmmmdf@mf mzﬁhﬁtaﬁhﬁddsom&@mt/ wat er

10; 5;, t bonat
0°C for 15358 PigpeskeRs sty s AR o Letr ack WL PO,

4onpH pap@nnqtea&uﬁ@ sDYPE s SEituicl e MBAEE is PRHifinXd Bikfeeh Syl | Ut ed
acetate (200 mL) and washed with vat er,

t h
acetate (208 o S S 50 0t e 6 SR 7% A asted i Hdnepdied <
over sodiuf silfafe] TE: BMuS R priffell bh $60 P@lica peRlitided @9 t{ 290eugh hy |

acetate in he(g)gane t hen et hyl™ acet at e) to afford
acetate gradzen( inheptane dsp L 9% ethyl acetate). The fractions containing higher Ryspot

| - 3- | Hi ndol e 6- Li d I
mwmbmésanéf%%gmél b Bl Y Baee. BRI MR
confirmed i 4sGa3yca&l a m%ﬁﬁé,g:?ﬂlig @.mha&ua%iﬂﬂH gst&J)G,- 85023
meth et e Bhaids s B ! gt bl ol g ksolsii 1 +
vacuo. The prsrdua] @h@@nl@ﬁﬁhjﬂt%@&ﬁﬁﬁﬂhz{n% waleFfoleftb €nof 3

-c uvrazo- - Hindol -6-yll-nethanol s OI /
: = dnler2boromicaeid [ 8g476:8. Eampsdiag e of

oo IR B 2
(H, d), 76!75’1(1ﬂm)ymlwﬁ1,§)e§ m@a&%@fﬂm@@ﬂ(% nL) is added

cycl opropyl magnesi um brom d .0m, 0.5 Min
tetrahydrofuran) at 0OC. The ice bath is renoved and

Step3. A nhﬂere bﬁ@ﬁl&ﬂ:@@camoi@lil L@t E&bﬂcﬁﬂo@l—mﬂ&&%&r@ﬂpﬂcﬁ@.ﬁl g for 4
10.15 mmo termechaie ?35)] 3- '030_&%3&3 2-c]pyrazole-1-carboxyhc acid tert-butyl ester

[2.37g, 6.77 mmol, Example 5B above], [1,1°-bis(diphenylphosphino)-

ferrocene]dichloropalladinm with dichloromethane adduct (552 mg, 0.676 mmol), cesium

carbonate (6.61g, 20.29 mmol) and a mixture of 1,4-dioxane/water (40:10 mL). The resulting

mixture is heated at 82°C oil bath for 3 hours under nitrogen. The reaction mixture is poured

into ethyl acetate (300 mL). The ethyl acetate layer is washed twice with water (20 mL), brine

and dried over sodium sulfate. The crude reaction product is purified on 110 g silica gel

cartridge (3% of & mixture of ethyl acetate in methylene chloride and 97% heptane) to afford

2+(1 tert-butoxyearbonyi-1H-thieno{3.2-cIpyrazol-3-yD-indole-1.6-dicarboxylic acid 1-tert-

buty] ester 6-methyl ester [1.68g, 50%, Intermediate (36)] as white foam ; TH NMR




addi ti onal cycl opropyl magnesi um bromde (6 nL, 0.5 M
in tetrahydrofuran) and stirred at roomtenperature
over ni ght The reaction is not conpleted (TLC) and
added cycl opropyl magnesi um brom de (6.0 nL). The
WeN0sBF’Ted reaction mixture i s then stiBCT@E2004993814NI ght
The reaction is quenched at 0C by the addition of
saturated ammoni um chl ori de. WD 2005/ 026175
PCTI US2004/ 023814 -888Fhe reaction mixture is

i.tioned hetween_ dieth et her and water. The
KCDSﬁ?@ﬁ ﬁ‘gﬁ 978 {1k 5 §-0y £1H); %669 \(\%@ﬂééﬁwﬂh 7879 ABH 784%(1Hrs).ed

&@ﬁ?%%c S?ﬂ@aggg’eféﬁﬁﬁz SR

ﬂm&*ﬁ*ﬂéq@? e éz%'a oo i, ¢

treated w&h MSlerbosate (300 )7 Thehitulithg nixtures stirrbdgt mofﬁ, 63 1 ( 1 H,

tnperly o ol ek St gy i cny ol g @E’mfﬁe&m

with wager, g and ftiedigyer s@ivo®lige TThe cnidp islpGrifids: on35@sx(1¢dl gil H)

S ol e Rl Lo g 4 B oo

pyrazel=3-3 hA-indald-6-garhpiiiic |agid ingthiy] -[IMmg,mmmﬁﬂvh’&@ \
powderl\iﬁ%b{%[@gg)\g%)]%g B1a8, S {25290, S, s RSy A5 LSt OP

(3H, m), 7.231 (1H, d, = 5.4 Hz), 6.752 (1H, 5), 3.855 (3H, s); LC/MS: 298 (M + H).

Example 44
TN
=
e b NS _NH
CH g N
Exumple 43 Example 44

To 2 mixture of 2-(1H-Thienof3.2-c]pyrazol-3-yl)-1 H-indole-6-carhoxylic acid methyl ester
(180 mg, 0.605 mmol, Example 43) in anhydrous fetrahydrofuran (8 mL) is added
cyclopropylmagnesium bromide (6.0 mL, 0.5 M in tetrahydrofuran) at 0°C. The ice bath is
removed and the reaction raixture stirred af room texnperature for 4 hours. To it is added an
additional cyclopropylmagnesium bromide (6 mE., 0.5 M in tefrahydrofiran) and stitred at
Toom temperafure overnight. The reaction is not completed (TLC) and added
cyclopropylmagnesium bromide (6.0 mL). The solublized reaction mixture is then stirred
overnight. The reaction is quenched at 0°C by the addition of saturated ammoninm chloride.




NNH I N\ NN O Exanplc45 (35) t Step 1. A

solution of lithiumdiisopropylamde (1.SM 50.5 nl,

90.9mol, 2.5eq) was added to a solution of indole-

j carboxylic acid, 1-tert-butyl = 6= hyl

Wozogsg)?se]?d [10g, 38.4mmmol, Internedi ate ?’?ﬁﬁﬁf”‘?"n"%‘

tetrahydrofirran (160m ) at -78C. The resulting

m xture was stirred_§por 2 hours at -78C before a

solution of trinmethyltin chloride in tetrahydrof Iran

The m&hﬂm&%ﬁﬁ%@% WehAQRS/ LdGhir THehlcWsPARMHA2 3814

_-39 dded. The resulting solution was warihed to 0C
washed with presmagesisulfate.| Bareande i chwmatoemmphed pn Hghy |
silica gel catREaBe- b ice@ﬁ%rﬁéﬁ’c 8 th 2834 ro@lcPd2gPNi um
hl ori d soI (200n1 The organlc | ayers were
Wﬁ@i‘z‘%} grieim AL selidr(2A0aog) prefl otbyl

mm(z@gmab@dumgemﬁ%wﬁmeﬁw@dm nlkragp col um
chromat o raphy (10@6ethy| acetate i n 1eotan to give

smndsat?q% -1"u a 1!-‘f‘l. _\‘.‘_'_ .50 4

S -tl o dlate 37)J
indol- 65 R gﬁ%% aﬁ‘ﬁ“‘z %‘35 hilids frt] [ ( CD3§ 252)) ]:
{(CD3)280&3 583, 39((1111 %), 1440 (IH, 8) 1244, ('IAHD d lJ 6.58 HZJ,HfGﬂ 118, ), B4d73H,

solution o

(15, d, 1= ?f‘ﬁ%i’ﬂiﬂ (@%anao@ 29 T, a?wmesayn 326 (D) US8L12Han - but y|
0.387 (4H, 83,10895 nwhvs: est@®(4 .0 [7.59, 17.1mmol, 2eq,
¢ &zterngg?g{e (§§)](?ﬂ %?oxane (30nl) was added in two
equal portions over 2 hours to a solution of

3-io0do-thieno[ 3, 2{5&@1;@20|e | -carboxylic acid
-,t-o t_[ es@eg [ 6nnn|3|eq, Ex% oI%ISBl%bove]

---------

-_'_

xuﬂmmmmhetrakls( rlphenyl phosphlne) palladlun1(497ng,
0. 43nnn| 0. 05eq) in dioxane. The n1xture was heat ed

d stirred &pr 24 houra e solution was
kool @ room temrperatu e nét thr ee
tifimes b meen et hyl acetate (150pm ) an a 3:1 mxture
of aque saturated NaHCO3 sol iti on bri ne
(300m) . conmbi ned organic |ayers mer shed with
bri nesq 250mL), dried over magnesi um sg fate and
concentrated. The residue was subjected to flash
col umm chr omat ogr aphy (20% et hyl acetate in heptane)
—\and a solution of the crude Sep2

A\
A Step 3 A =
\ = - HO N \N,NH
k/N \ .
s}
Bxawple 45 (38)

Step 1. A solution of lithivm diisopropylamide (1.8M, 50.5 ml, 90.9mmol, 2.5eq) was added

to & solution of indole- 1,6-dicarboxylic acid, 1-tert-butyl ester-6-methyl ester [10g, 38.4mmol,
Intermediate (34)] in tetrahydrofuran (160ml) at-78°C. The resulting mixture was stirred for 2
hours at -78°C before a solution of trimethyltin chloride in tetrahydrofuran (1M, 145.5ml, 4eq)




product (5.45g, a mxture

of t-(1H-thi eno[ 3, 2-c] pyrazol -3-yl) -1 Hindol e- 6-car boxy

lic acid nmethyl ester,

1H-t hi eno[ 3, 2-c] pyrazol -3-yl)-indol e-1, 6-di carboxylic

w024 ert - butyl ester 6- nmethyl estePCT/US2004/023814

2-(1-tert-butoxycarbonyl-|I Hthieno[ 3, 2-c]pyrazol -3-yl)

-indol e-1, 6-di carboxylic acid 6-nEthyI ester, and

2-(1-tert-but oxycarbon$d--| Ht hi eno[ 3, 2-c] pyrazol - 3-yl)

-indole-1,6- dicarboxylic acid 1-tert-butyl ester
WMW@WWW@%&&@&W@WW@@M%%M

z:.zﬁii g?(era(ﬁjeg@(ﬂj%{ Ia%d%%mmﬂgﬁﬁis%q) g?ﬂg%%n&'% rgéreg@tnl on
%

QFRAgIoJRYers werp pambined gnd P@W%eﬁ%ﬁﬂf&em@d to room
concen&aaémma&sm@mm,ﬂeaeyﬁ& Sk bhobthatdBA gﬁ%@% h o@Hiin

added to make pH around 6. The so

heptane) gpeive drimgtyyHindele- éﬁmﬁw@wam m—m e@ertsc;neéuyl eterdtin

8.7¢ %f“&‘ag‘k#"g @nlgé@%oxyl S[yI 1‘1‘%3 THNVRIGRaRSQ% & 38) |
33(1}];/\{)1;7(3]"(11\1@15 ﬁlssgﬁqt)mﬂmyg) lf—p(rgt{hgr purification. LCIMS:

H  negative node). Step 3. The nixture
of2 (IFLtbleno[S 2-c] pyrazol - 3- yI) 1H i ndol e- 6- car boxy

Step 2. |A @1u86i 6 trfrde@9RBdole- 1,620 6bodyRE &Imdénaﬁu%zl EsdBXlmenlyP- DCC

was shaken for WO

este) il RSB R 0 71 B GG pas ottt ALgual 1o
pomons]ov&@tbﬂ{s i, a%]ﬂdﬁc@&ﬁj-roawﬁdﬁ'ﬁ[g b%}pyﬁ}zﬁﬁ‘-ll RELHSHNRE t@;@iﬂ,ﬂﬂ and

ction re.was sh en at roomte erat ure
estef['ﬁ%@% E‘ﬁﬂ» ﬁ%ﬁ%ﬂﬁ?ﬁ%ﬂ@% & Sl Oy g d

tetrekis(iphlaft oMl RBLER (S7mf A0MNLRNPSG) i ki Eﬁ‘* il >
SI N wWas | ere wasne W an e | rat e
was heaigd 10 0o e o2 4 BOppse R e SRIRAORES PRI FQ e BPPEBiHTtM

and parmfoﬁsam&&ﬁdeawﬁyeeﬁ &ﬁ%ceaiegydoﬂ@ca@& 28:8 niifub 6 AA)
din ng. 4- ben B i oxol -5-ylnethy_1- penzin-1 vyl
a!%l Fpition and brme (300ml). The combined orgamc layets'were washed with

brine (25daupﬂmhsve2m ednpYiinaF Ghie B éodcddthted dlqlle re@rdﬂelclras RRjhaaane
35mnrtes; 1H

flash W%ﬁaﬁrwgl : 45@@?%/%%15 P@f%?aéegm% jod 238061'1(»11&1” thecrade 7.8
product (SMSg, aGixturé of3-(( H-thiddo]3,2-cpyfazbiEi) FH—deIe%—cﬁr%axyhc add, 7.0
PR ERETUR NN Y o
methyl ekir, I{loﬁ@biﬁéxy&amnylﬂH&Mbﬂafﬁz-@ﬁﬁﬁEi S’—?rl)-ﬁiﬂélgiﬂ’ loStichboxy #o 2
acid &m%thgl](eﬁv%g 2l Pexy, ' al !élc?%l D lesc3 i3l Fl et o enol
dicarboxylic acid 1-tert-butyl ester G-methyl ester) in a mixture of tetrahydrofuran and water

(50ml, 1:1) was treated with potassium hydroxide (1.1g, 19mmol, 2eq) at 60°C. The reaction
mixture was stirred overnight and then cooled to room temperature. To the solution 1N
hydrochloric acid was added to make pH around 6. The solid was filtered, washed with water,
heptane and dried to afford 2-(1H-thieno[3.2-c]pyrazol-3-yl1)-1 H-indole-6-carboxylic acid

[3.18gf, Intermediate (38)] which was used without further purification. LC/MS: 282 (M-H,

negative mode).

Step 3. The mixture of 2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indole-6-carboxylic acid [100mg,
1.5eq, Intermediate (38)], PS-DCC (2eq) and HOBT (1.7eq) in DCM (5ml) was shaken for




met hanone s \/N\ I N N-NHIIi,. O Thi s conmpound
[LC MS: 462 (MtH), RT = 8.7 m nut e 1H NWR
[(CD3)2SO)]: 613.4 (11-Lj 8), 11 8 (1H, S), 7.8 (1H,
6 (1H, d), 7.4 (1H, s), 7.2 (1 1H, d),
WOZ"g;."’?“ZslH, d), 2.8 (6H,m), 1.6 (4H, m F 6"%1“%"’?3 13H, M|
i s prepared using procedures simlar to those of
Exanpl e 45, substitu% ng
1- (2-cycl ohexyl - et hy % pi per azi ne for
ISmmmcslTlﬁ? 5&% ﬁ]ﬂﬂk&% eftiyl-Yi WSQMQEEM step 3.
(Ikﬁ#?u no JE%AJ%
ﬂwmmew% FWPMMWWGEW@“Eméﬁ{b%k§$MQWEbmdwma&hdeﬂw

mixture i Sellohdl QU 1chp B KbtV b resin W Rt iR I B

and the filtrpf5; ves eoppapbAior Tpmelqu wamg:ﬁm}golunmchmn@xoz@m (Pipes; 1H
Bor1 3 ) .

fixprg 3455 m/r(/lsﬂsam+m B'r( 1h,

| |é Erepared usi ng procedures S|n1lar
bgzilfﬁohlé (5,2 SGKAR D78 G, 9, 7.6 &, 15D, 7.4

-2 35mimidy ﬁm
(1H, s), 72?%%9%[(% 1%1§@?%F‘5m%”g{)hy| pi perazine in step 3.

Exanpl e 48
2- (1H Thi enol3. 2-c] pvneol - 3-y1) - 1H i ndol e- 6- car boxyl i c

acid (2-cycl ohex-1-1-ethyf -
The following Examples 46 to 51 are prepared by procedures similar to those of the

previous example.

This compound [LC/MS: 462 (M+H), Rt = 8.7 minutes; IFI NMR [(CD3)80)]: 6134 (1H,
8), 11.8 (1H, 8), 7.8 (1K, d), 7.6 (1H, d), 7.4 (1K, 5), 7.2 (1H, d),7.0 (1H,d), 6.7 (1, 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-
yimethyl-piperazine in step 3.

Example 47
3-3 1)-1H-indole-6-carboxylic acid (2-hydro




amde i s\ Etd\ NNH x This conmpound [LC Ms: 391

(MtH); RT = 3.3 ninutes; 1H NVR [ (CD3)2SO)]: 513.4

(IH's), 11.8 (IHs), 8.2 (1H t), 7.9(113; s), 7.7

lii, d 7.6 (IHM, 7.4 (1H M, 7.2 (1H, d), 6.6
WQ E'WOZGW) 5.4 (1H, d), 2.2 (1H, m, 2. @CTbE2m04/023814

1.2-1.4(1H, m] is prepared using procedures simlar
to those of Exanple 45, substituting

2-cycl ohex- I - enyl - et hyYlami ne for 1-benzo[ 1, 3] di oxol - 5-
yl met hyl piperazine in step 3. Exanple 49

2- (1H Thi enoj 3, ] pyrazol - 3-yl ) - 1Hi ndol e- 6- car boxyl i
c acid (2-thio 2 yl-ether)-am de WO 2005/ 026175
PCTI US2004/ 02381 92 Cs \ \' I N" OThis
conmpound [ LC/ M7 ™393 2 98 m nutes; |H NWR
[(CD3)2SO]: S 13m4
d),11. 8(1H,d), 8. 6( 8H0(11f-| s) 7.8(11,d), 7.5(1H, d),
7.4(111, m, 7.3(1%1, d) 7. 2 (IH, m, 7.0 (1H m,

T cotlpdind (168 0w R0 ol 2 P pngfe? HrS0R Bbl Sl €33
(1H,9), BM@H,I sb, @ul(ngt),&%luimﬁflemg @ﬂ-%ﬂ: %, SR EE ) S, 9(11ﬂf, m) 6.8
(1H.s), gi@ ¥ 3613% a5 8l (K, m}’] is prepated us:Lng ;?rgc%czhlxrgsesml:u?a: i those of

Examplé 45; ﬁygﬂu@ihgz&ninoq?n@ﬂdﬂmhol e ) H‘eﬁtﬂd]hlbm SRR eRyi-

. 9-, azol -3-1 -1 H1 ndol met hnone "0 This
P‘”“E"dﬂ%%d [LC/MB: 428 (M+H), RT =1.99 mnutes] is
prepared using procedures simlar to those of Exanple
45, substituting 1- Eyr|9|n 2-yl -piperizine for
1- benzo[ 1, 3] di oxol -
2-{1H-Thieno[3.2-¢ {-3-y1)-1H-indole-6-carboxylic acid (2-cyclohex-1-enyl-ethyl)-

amide

3TN
e
) N
HN N N
H

This compound [LC/MS: 391 (M+H); R = 3.3 minutes; 1H NMR. [(CD3)280)]): 613.4 (1H,3),
11.8 (1H,s), 8.2 (1K, ©), 7.9(1H, 5), 7.7 (1H, d), 7.6 (1H,m), 7.4 (1H,m), 7.2 (1H, d), 6.6 (1H,
d), 5.4 (1H, d), 2.2 (1H, m), 2.0(4H,m), 1.2-1.4(1H, m)] is prepared using procedures similar to
those of Example 45, substituting 2-cyclohex-1-enyl-ethyl amine for 1-benzo[1,3)dioxol-5-

ylmethyl-piperazine in step 3.




yl met hyl - pi perazine in step 3. Exanple 51
241H Thi eno(3 2-c]nyrazol -3-yl } 1H i ndol e- 6- car boxyl i c
acid (2 pyridin 3 vi-ethvl) amde \ H\ I NNNHH O
wo 2MERP@S/ 026175 PCT/ US2004/ 023814 - 9gcpddiesns@liPound
[LCOMs: 387 (M+ED> RT = 1.89 mnutes] 1s prepared
usi ng procedures simlar i to those of Exanple 45,
substituting 2-pyridig-3-yl-ethylan ne for
| - benzo[ |, 3] di oxol -5- yl nmethyl piperazine in step 3.
it Exanple 5 cl ohexvhuet hvl -1 2- OH-t hi eno[ 3
2-c] pvrazol - 3%} - | Hi ndol -5-yhnethvl] amne s\ O H
,»NH (11) Exa g of

& gezacid tert-butyl ester
[200ny, leq, Intefinedi atte (11) prepared as descri bed
in Step | of Exaftple 24], am nonet hyl cycl ohexane
(1.1eq), MP-cyanoborohydride (nacroporous
. tri et hyl ammoni um net hyl pol yst yrene cyanobor ohydri de,
This compp M3 AT W E, Ry =298dnif@esSHH NMI[(CDH)asOA 134qumanm de

- hak ht. Th
0, 18 (@ R UL T B et L B R 3 SR Ba % nt o
(1H, m), M1 Bym), &5 HE),R0LHE, 050 €26 hGE Hidpdrati 168 Wobdaugt hy!

- cet ate: extract was drjed over magnesium sulfate
similar to e 02%’%?@@%9?5?%@1*:%%@1?@@@% amigefor{ied by silica
benzo[1,3ljkolcSefhuethyl-pipdrarire ¢h diyp 320% net hanol in ethyl acetate)
to yield a mxture of 2-(1-tert- butoxycarbonyl-1
Ht hi eno[ 3, 2-c] pyrazol -3-yl)-5-[ (cycl ohexyl net hyl -am n
) -met hyl ] -i ndol e- | Example 50

4-Pyridin-2-vl-piperazin-1-yD)-[2-(1H-thieno[3.2-¢

This compound [LC/MS: 428 (M+H), RT = 1.99 minutes] is prepared using procedures similar
to those of Example 45, substituting 1-pyridin-2-yl-piperazine for 1-benzo[?,3]dioxol-5-
ylmethyl-piperazine in step 3.

Example 51




carboxylic acid tert-butyl ester [major product,

L Ms: 565 (MrH), RT = 3.5 m nutes],

5-[ (cycl ohexyl net hyl - am no) - met hyl ] - 2- (I

H-t hi eno[ 3, 2-c] pyrazol - 3-yl )-indol e- | -carboxylic
WRDH241& t - butyl ester and PCT/US2004/023814

3-{5-[ (cycl ohexyl net hyl -am no) -nethyl ] -1 H i ndol -2-y1}-
t hi eno[ 3, 2- c] pyrazol e-|1-carboxylic acid tert-butyl
ester. This mixture waS-treated with trifluoroacetic

1:1) at room

. id,i hl h | O
This w{?’g‘l?ﬁ%‘% b&/ﬁlﬁ& 8 &f&f}geé’ibg L0 I(awate%] Ereprerezed ming prodeshiresrsizilana s
mthose%ﬁﬁﬁ:?ﬂe%r Ehg,ﬁ%,yg&hg_f{,ﬂ SO e Vi llof N BRRT @ i

yimethyd-piperagingih steptdr~| - [ 2- (1H- t hi enof 3. 2-cl pvrazol -3-vl) -l Hi
ndol -5-vlinethil am ne [Exanple 52]. LCOMs: 365 (MH),
RT= 2.5 mnutes; 11l NVR[(CD3)2SO]: 5 11.4 (1H, s),

7.8 (d, WO 2005/ 026 BXempRGY/ US2004/ 023814 - 94 29),
7m0 (1H d),

€(41L m,

' Exanpl e 53
-vlimethvl | -2-(1H
O N NS

Rhiys -
N 1H,

1H), (114)7071/ ?iﬁ? 4 ?)61L n . @

s),SSgg@n) 3.3-3.4 (6H M, 3 )(,H‘;;)NHZ.Q(

m] is prepared using procedures simlar to those

Exanpl e 5 substituting
1- (4-chl 056 benzyl ) - pi perazi ne for ==
C-cycl ohexyl - et hyl arri ne in st ep 1. Exanple 54

ok el SRS S5 ki o
carboxylic acid tert-butyl ester [200mg, leq, Intermedlate (11) prepared as described in Step 1
.of Example 24], aminomethylcyclohexane (1.1eq), MP-cyanoborohydtide (macroporous
triethylammonium methylpolystyrene cyanoborohydride, 1.5eq), and acetic acid (0.5ml) in
dimethyl formamide (10ml} at room temperature was shaken overnight. The resin was filtered
and the filtrate was poured into water. The mixture was extracted twice with ethyl acetate; the
extract was dried over magnesium suifate 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-lH-thieno[B,Z-c]pyramI—B-yl)—S-[(cyclohexy]_methyl-amino)—methyl]-indole-1-
carboxylic acid tert-butyl ester [major product, LC/MS: 565 (M-+H), R =3.5 minutes],
5-{(cyclohexylmethyl-amino)-methyl]-2-(1H-thieno[3 »2~c]pyrazol-3-yl}-indole-1-carboxylic
acid tert-butyl ester and 3-{5—[(cyclohexylmethyl—amino)—meﬂlylj-lH-indoI-Z-yl}—thieno[S 2n
clpyrazole-1-carboxylic acid tert-butyl ester. This mixture was treated with trifluoroacetic
acid in dichloromethane (10ml, 1:1) at room temperature for 2 hours and the reaction mixture
was passed through SCX column ehuting with 7N ammonia in methanol affording
clohexylmethyl-[2-(1H-thieno[3.2-¢ 1-3-y1)-1H-indol-5-yimethvi}-amine fExample
52]. LC/MS: 365 (M+H), RT=2.5 minutes; 1H NMR [(CD3)280)): 8114 (1H, s), 7.8 (d,

7.5
6.6

thie

tN N-NH H

of




O Exude 54 This conmpound [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
wo 2005ki%17¢1) . 3.8 (2H, s), 2.6-2.8 (4H nipcrfstoanizfpar ed
- usi ng procedures simlar to those of Exanple 52,
substituting 2-(4-phenoxy phenyl) ethylam ne for
am nonet hyl cycl ohexagg in step 1. WO 2005/ 026175
PCT/ 11 S2004/ 023814 -95 Exanple 55 3-f6d3-Pineridin-1
2H), 7.5 (1Y 5); 79 (kg ?i (D 7Ol Hl o a7l H.4) V1.4 czi-ltk)bgmﬁﬂl 8-2.0

[.thien [3 pyrazol e hydrochlorlde skpl Sftp2 Snp
(4H, m )13 Zkfﬁatﬂg- %5#'“5180 p4 | op6 \ I ry= S~50 d

(43) SkP 7 (42) (41) a \ N-xa ga a-55 Step 1. To a
stirred solution of 3,4-dinitrophenol (2g, 10.9mol, 1
eq) in dlnethyl f CEX3ERlE & (40nﬂ) chl or opr opyl

d ' o0l H-iddoRt€d) and
pot assi um carbonate (3. Zg, . wer e
added. The mixture was heated to 100C for 4 hours and
the reaction wasficool ed to roomtenperature. The
m xture was pgssed through a SCX colum and el uted
with 7N ammon n nmet hanol, the eluent was
concentrated And the residue was subjected to
chr omat ogr aph n silica gel (100g) to yield
1-f3-(3.4-din&iy - pbenoxy) | propyll-piperidine [3.45

gl as a yellowail. Step 257\
1-[3-(3,4-Dinitr y) opyl ]-piperidine [3.2 g]
was di ssolved in A \’M*

H

Example 53
This compound [LC/MS : 462 (M+H); 1H NMR [(CD3),80)): & 13.2 (1H, 5), 11.6 (1H, 5), 7.8

(d, 1H), 7.45 (1H), 7.3-7.4 (6H, m), 7.2 (1H;m), 6.6 (1H, s), 3.5 (4H, m), 3.3-3.4 (6,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.

This compound [LC/MS: 465 (M+H); 613.2 (11, S), 114 (1H, S), 7.8 (1H, d), 7.5(1H, 5), 7.4
(3H, m), 7.3 (3H, m), 7.2 (2H, m), 6.8 (4H, m), 6.6 (1H, d), 3.8 (2H, s), 2.6-2.8 (4H, m] is
prepared using procedures similar to those of Example 52, substituting 2-(4-phenoxy-phenyl)-
ethylamine for aminomethylcyclohexane in step 1.




(20m) and pal | adi um on carbon (1.12g, 10% and formc
acid (2m) was added. The m xture was hydrogenated at
50psi for 3 hours and the m xture was filtered through
celite. The filtrate was concentrated to afford
W08 her i di n-1 -yl - nropoxv) - benzene- 12ctosenisnmssis2. 45
g, Internediate (39)] product as a dark oil. LC Vs
250 (M+H). WD 2005/ 026175 PCT/ 0OS2004/ 023814 -96 Step
3. A mxture of -95-
4-(3-pi peridin-|-yl -Epr opoxgl) - benzene- 1, 2- di am ne
[2.2g, |Intermediate ExamEeds and fornmic acid (20nl) at |

{6 Peritha b4k AAH beRzofhi M5 IR LS. s TR PD. i
enperature and passed rough a X COl UN.— TT

hydrochlonide 1 was eluted with 7N ammonia in  methanol to
yield 6-(3-piperidin-I d- xy) - 1H benzoi m dazol e
[3.45 g, Inter te (40 a dar ofl.; LC ME:
260 (M¥H) .sptepid.” To a st rred ssgqlﬂuti of
6-(3er_i_d.in yl - pEBpoky)l- 1H behzoi le [2.6g,
I ntery€oate ( in dinmefh f or mam )

sodi utfk hydri de (0. 44g, 60@§$¢spersion in@DoiI) in two
portions was added under nitfrogen followed by

benzyl - chl orqnet hyl ether (1.89g) in di ngFhyl

f or nam de ) in a opw se nanner. e reaction

m Xt ure was rryr ed room tenperat oveni ght,

t hgn fd ', N4 wat #) and EhT{ act ed

th Is( Vi t h_ef y%(éﬁnﬁ).o conbi ned
extractds washed w t hywat and brine, dried over
magnesiuim fate, filtergd a concentr at éd.
Chr oftepogr aphy on sil i o@o yi el ds

1- benzyd®ynet hvl - 6{ 3- pi 6eri di n-| - vl - pr opoxXy) - 1H benzoi
m dazol g4[p. 7 g, Internedekate (41)]. LGMS: 380

( . Step 5.
1-Qenzyl o @ hyl - 6- ( 3- pi peri din-I -yl -propoxy) - 1H benz
oim gazol e {460ng, Internediate (41)] was dissol ved

) g of uran (15m, dry) under nitrogen and the
solution was cooled to OC. n-Butylithium (2m,
1. 3mmol&=*¥ 4eq) was added and the sol ution was
stirred for 0.5 hour. Then, the m xture was warnmed to

. er at .. and a second partion _ of .
Step 1. 10 A5tiP D EHER Gl R oPoE50 Uy 0 belaisatts SRRk ey was
(40ml), cglompﬂopbdl pigerfdine hﬁﬁquc!fzhlbﬁué T(I.Sg%_m @.Bmgml, 1.|3¢q) and poéassium
=henzol b] t hi ophene- 2- car boxyl i ¢ acl
carbonaig} 070 SRREH I Vot A i T e S OO g bbongingl ¢ he
and the reaetibn Siad abledin EMﬁerfiﬂefaftﬁé d'ha ikt ma.ta ﬁd@ﬁﬂ:ﬂiuﬁt{] £5CX
oyer.n ght,.. The sol utio assed thrqugh, a SCX
column ax o'ﬁ‘ﬂt?’#nvggﬂy i @é’i’eéb&g"q'\ﬁg%ég‘%’fx werrgrtatsd apt Bt dr aphy
was subjetied i chdoslatbdraphy on silica gel (100g) to yield 1-[3-(3.4-dinitro-phenoxy)-
propvl]-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
(20m) and palladium on carbon (1.12g, 10%) and forrnic acid (2ml) was added. The mixture
was hiydrogenated at 50psi for 3 hours and the mixture was filtered throngh celite, The filtrate

was concentrated to afford 4-(3-piperidin- 1-yl-propoxy}-benzene-1.2-diamine [2.45 g,
Intermediate (39)] product as a dark oil. LC/MS: 250 (M-+H).




benzyl oxvnet hyl -6 (3-pi peridin
| -yl - propoxAM+ benzoi m dazol - 2-yl ]j 3- bmo-
benzo[ bl t hi ophen- 2-yl } net hanone [40ng, |nternedi ate

. Step 6. A mixture of
wozo{;ﬁh-g%%nzyl oxymet hyl - 6- ( 3- pi peri di n-1- yFngﬁ;%ﬂﬁlg%?W-l H ben
zoi m dazol - 2-
yl']-(3-brono-benzo[ b§t hi ophen-2-yl)-nehanone [40ny;
Internmediate (42)], enzophenone hydrazone (18nyg,
1.4eq), Pd(OAc) (0.9ngy, 0.05eq)), DPPF(3.Sng, O leq)

and cesium carbonate (33.7 6e in 5n] tol uene
Step 3. A rfigE0f FriSrriesgdin 1 whEropre g} bepzepe- g@@u@n&ﬁ&@ﬁm@fm@ WO
(39)] and ﬂ%ﬁ&ééﬁh?@d@atﬁ’éﬁ% %&%&Q&%%ﬂrs i th&nRB0kd 19 oS coOl ed

to roomtenperature and m xture was passed through
fempefﬂ%ﬂ%@@%ﬁ@ﬁ@ 2 S&chpcbmt B'EF va wepelatadpith AN emmenia A anol

methanol t6 _ﬁel}z inl1 ﬁtiﬂeﬁzgﬁxﬁ&z&x 6. A7 ﬁfélmedlate 40)]

I ouhen- -v -benzvl oxymet hy
%adeD%FHQPﬁd?ﬁLMinI nronoxv 1H benzoi mi daw 2
y1] - met henone [200ny, Internediate (43)]. Step 7. A
m xture of

Step 4. Topgtnedspuiop RiAeincErd-shyepe)-ebewermidpns Rifeophen- 2- yI

Iutc:medlaﬂe (40h]-in BRABEN FRNMAES D) @sofh%nmy @44]@ 60% dispersion in
I - propoxy) - 1H be n20|n1dazo - nethanone [200ny,
ol in o PAERGEF AR SME S Eai o B e BRI g i

dimethyl fo%ﬁﬁﬂ&i{limﬂ feldropWs mBeRt The AhotiRR bOWE Wi Ghid at roIBe

solution cooled to roomte erature and the n1xture
ﬁmwmwmmwagmﬁ% @@HmPﬁ4ﬁﬁ@ﬁm% 18Qm) apd thame F?EF%WW 7N
ethyl acetat@(ﬂl)ﬁ.?l The BmbBddR 2RI “béie%ﬁed with Water and brine, dried over

.3 pi peridin-|I - nr opoxy) -
mﬂgnesmmﬁglf%?@ éﬁ‘b‘f"n%n‘iﬂtﬁd Cih@’é‘é*ﬁ?éﬁ’hl 051’{%@%?@ 2-c] pyrazol e
1-benzylox{rdethyl 6B} pipefifling -yIBrloftiy Pl F e 0inflilz580 [ 388 Intermediate

4-di oxane (2nml, 4M and net hanol (0. 05nﬂ) and
(4D]Lcm%£é£ﬁ$é' re was concentrated and dried to afford

3-16- ( 3- pi peridi n-1-vl - propoxv) - | H benzoi m dazol 2 yl]

Step 5. 1__brlg%lobentzllof4 SItgﬂ%thmmﬁﬁwLﬁ¥gazole h droch[grédzg
Intemedxaxér(ttln)} h’%&sﬂﬂdlﬂﬁ&a{h mﬁf@iﬂ] c&y)gm&r fuirbhen 8nd thésofdtibrl H,

was cooled h%ﬂ"%. QM :Hnngz%l( lﬁ%mcgl,l% 4eq) %\)as added an the soluuon was
stirred for OrS)hotk, Per kHe, chixturd was Warhied! td 169 m Tenbrerdtufe( abd 3 sechdd podiod (11,

of n—butyliﬂ}rﬁ:fl (I%Li (%Wdédé%gg s H}’g%sr%ﬁﬁn%écg fox( &%om%enli 8 (1H,
bromo-benzbbjtRioptienel Beaftloeyliy beid ﬂubth&bty&ﬂﬁ[:ﬁ-@mﬁh 81:18q) a3 addkt | ndol
and the new&éﬁqa%%aﬁg%o%ﬁmgp d ver ghtol]he\s{\gi) 2091%23/ I?a% [
through a SCX column and the residue was sub_]ected to chromatography to yield [1-
benzyloxymethyl-6-(3-piperidin-1-yl-propoxy)-1H-benzoimidazol-2-yl]<(3-bromo-
benzo[blthiophen-2-yl)}-methanone [40mg, Intermediate (42)].

Step 6. A mixture of [1-benzyloxymethyl-6-(3-piperidin-1-yi-propoxy)-1H-benzoimidazol-2-
y1]-(3-bromo-benzo[b]thiophen-2-yl}-methanone {4-0mg, Intermediate (42)], benzophenone
hydrazone (18mg, 1.4eq), PA(OAc) (0.9mg, 0.05eq)), DPPF(3.8mg, 0.1eq) and cesium
carbonate (33.7mg, 1.6eq) in Sm! toluene under nitrogen was heated at 90°C overpight. The




SUP | N~ (44) (45) N Sp4 NI N (P7) (46) H\/ ~'S
Il \ Sep6 \~~5\ NO OO0 " (48) (49 I \ gy6 /[ °
\'1 HO NN#HO O Sunp e56 (5y Step 1.
1- (5- phenyl -t hi enof 3 2-cluyrazol -I1-yl -etharLone

WO eHEsRRdi ate (44), LCIMB:  243. 1( MrH) pcRTsm0d2%0
mnutes; 11 NVR (300 Mz, 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 usiRgf-procedures simlar to those
descri bed herei nabove for Internedi ate (25)

reaction WESCPAIEi¢ ToRe) tmpprA@rnnd e ity s ssop fhemagh 4 BEX column
mdelu&dmmﬁrhéﬁiﬂﬁl@ﬁm& ﬁﬁeﬁ -lfénﬁl idefe KhER.d Step 2.
benzo

To,a mxture of
phen:d:yHs i L-bengyle : By16-(2 - - Bi-han@midaoB. 82
wx&gggﬂé_& gedlate (44)] and ethanol (50 ni)
was added 6 N hydroc oric acid (50.0 nL, 300 mmmol ) WO

2005/ 026175 PCTI US2004/023814 -99 in one portion and
Step 7. WEEduR S| 3LNDEEn ot | Iie o H) BALRG RBhzoifinfpnealol 71 18 hours,

the reaction_was
benzyloxymethyl-6-(3-piperidin-1-yl-propoxy)- -1H-benzoimidazol-2-yl]-methanone [200mg,
Intermediate (43)] and concentrated HBr (2ml) in ethanol (4m1) was heated at 90°C overnight.
The solution cooled to room temperature and the mixture was passed through a SCX column.
Eluting with 7N ammonia in methanol yields 3-[6-(3-piperidin-1-yl-propoxy)-1H-
benzoimidazol-2-yl}-1H-benzo[4.5]thieno[3.2-c]pyrazole (72.1mg). This material was
dissolved in HCI/1,4-dioxane (2ml, 4M) and methanol (0.05ml) and the mixture was
concentrated and dried to afford 3-[6-(3-piperi i
benzo[4,5]thienof3.2-c]pyrazole hydrochloride [85.1mg, Example 55]. LC/MS: 432 (M-+H),
RT=2.49 minutes; 1H NMR [(CD3)2801: 6 9.6 (1H, 5), 8.0 (1H, t), 7.4 (2H, m), 7.3 (1H, s),
7.2 (1H, m), 6.9 (1H, m), 6.8 (1H, m), 4.2 (2H, £), 3.6-3.7 (4H, m), 3.5-3.6 (2H, m), 3.4 (1H,
m), 3.2 (1H, m), 2.8 (2H, m), 2.2 (2H, m), 1.8 (1H, m), 1.4(1H, m).

Example 56
1-{3-[2-(5-Phenyl-1H-thieno[3.2clpyrazol-3-vi)-1 H-indol-6-yloxy]-propvl}-niveridin-3-ol




cool ed to anmbient tenperature and neutralized with 25%
aqueous potassium carbonate. The m xture was dil uted
with water (200 nL) and aged at OC for 1 hour. The
|ng solid was collected, washe e times
WOZJOE@E{% (50 nm), and then dr| ed un‘g%T?&“%!‘t}i‘PMto
give b5- phenyl |Hthienof3 2-c]pyOM e [2.93 g, 92%
Internmedi ate (45)] agga beige powder. LG M 201.0
(MrH ), RT = 3.15 nminutes). Step 3. Crushed KOH (1.09
mol ) was added-in one portion to a stirred

3 |eno[3 2-c] RyT le [1.30 g,
edhdt e (45)%2 |od|/ﬁﬁ7@ g, 9.73
fornanlde (15 nL% under nitrogen at

room tenperature and ghe dark reactlgsp was stirred at
roomtenperature. After 3 hours, 10% jqueous NaHSCO3

. AY mipl —Tnter

(40 m.) was added with stirring. The |sesulting slurry
was diluted with water (40 nL) and the m xture stirred
at roomtenperature for 5 mnutes. The solid was

coIIeted by filtration, washed three tinpes wth water
(20 2 hen dri ed under high_ v at 40Cto

gi ve c -uhenyl 1“4 thieno[ ¥ A &) pWwazole [1.94 ¢
91% rmedi ate (46)] as a tan powder. TLC Rf 0.52

(sili€a?"\*70% et hyl acetate/ heptane); LC/ Ms: 326.94
MeH) , “RT = 3.38 minutes; 1 H NVMR [608 Mz,

(CDS)ZS(]. 8 13.51 (br s 1H), 7.73 (m 21), 7.69 (br

s, 1H), 7]26 (m 2H), 7.38 (m 1 Hz). Step 4.

4- Di met hykam nopyridine (195 ng, 1.60 nmtl) was added

tqQ . a i odo- 5-

2- c]pyrazol €

I%fégrrred aty \|46)], d1—-t—e1=t—-butyl 2 onat e (2.78
g 12 T and anhydr ous di chi-ar ofiet hane (30 nl)
room te ture with stirri Thé\gulting

sol ution gas sti rred at roomtenperal"ﬂy?e. After 16
hours, the reaction was diluted wi th dichl oronet hane
(20 m.), washed with water (50 nL) and brine (40 nl)
successi vely, dried over magnesi um sukfate, and
concentrated under reduced pressurejto a nber oil .

The crude produg#Fywas chr os lica,
Qmu\ omet hane t &4
o 3-i0dd t hi enofg 7. rboxylic
acid tert®b ester [2. 56 g, ) di ate
(47)] as an off-white solid. TLC?TF ]:(Osilica,

di chl oFB#Et hane); LC/ Ms: 449.0 (I\/H-Na): RT = 423
mnutes). Step 5. A mixture of e
5-(tert-butyl -dinethyl - S|Ianyl oxymet hyl ) -1 Hi ndol e-2-b

Step 1. 1:(5015119%& %&SqS?'ﬁp}qg%g?-l %’ggc' &Cne?'%l@}med%irt te%@“fé%hges fj oec E Izbgg
243.1(M+H), 'R = 3.45 minutes; 1H NMR (300 Mhzz, CDCl3): 5 7.84 (s,1H), 7.78 (s, 1H),

7.64 (m, 2H), 7.43-7.31 (m, 3H), 2.75 (s, 3H)] is prepared using procedures similar to those

described hereinabove for Intermediate (25) substituting 2-phenyl-5-methyl-thiophene for
5-methylthiophene-2-carboxylic acid in step 1.

Step 2. To a mixture of 1+(5-phenyl-thieno[3,2-c}pyrazol-1-yl)-ethanone [3.82 g, 15.8 mmol,
Intermediate (44)] and ethano] (50 mL}) was added 6 IN hydrochloric acid (50.0 mL, 300 mmol)




WO 2005/ 026175 PCT/ US2004/ 023814 -100 Exanple 1-4 of
I nternational Patent Application Publication No. WO
021328611, 3-iodo-5-
phenyl -t hi eno[ 3, 2- c] pyrazol e-1-car boxylic acid
woembedkirsyl ester [2.00 g, 4.69 mmol, | Lat.e
(47)], cesiumcarbonate (6.11 g, 17.0 #ﬁ%ﬁ?gaﬁkgp'
bi s(di phenyl phosphi no) f errocene] di chl onpal | adi un( D)
conpl ex with dicbl oroneghane (1:1) (230 ng, 0282
mmol ), 1, 4-dioxane (40 nL), and water (10 nlL) was

in one purtiggd he teulfiguuiage hoaih 700 0CAAKABhS S B dfEA R N

I IE] under nitraogen.. er 1. ours, € reaction
cooled Ao B andly %% Peow pplatstih omberiatecTHoy |
mixtrenwstdtiined ¢APRatd 200 Inl) A Hzed@S Fetkl Wi GE &Qﬂdﬂg&%ﬁ p0

il brine (50 nl) successively. e organic Tayer
thﬂﬁbé% 'Hvﬁﬁqmﬁﬁﬁggqﬂ%%ﬂﬂ¢@m¥k@m@aﬂh@mmﬁuﬁwent was
S-phenylel Hettiiesh[3NeIeYrazble (19300391, B3 ' resi due.
LCMSbeﬁ r@mﬁ% %%grrat ogr agﬁg%@%sgr%?f)‘?%%%éﬁhuti ng

W ﬁ 1 {5k oTrEt R t o give 2-(l-tert-butoxycarbon

phenyl -1 Ht hi eno[ 32-cl nvneol - 3-yl ) -6{tert-butyl di net hy

| -sil anvl oxy)-indol e-1-=boxy& acid tert-butyl ester
Step 3. [CpusBesl KOH G4He, 6.49tmamabeyeis added (i) pordien 1 atstfed @i ol LC Rf

>pheni BRI S 0 30 06 WELBE Rikineit BN Gl 2f 8

m nut es

9.73 mmoly, andidimathylformarride €5 b hwridersaitpbpen vt redni-ketnbiretin b e BHPY T &
femﬁg e st mpors AR e, 10% saupeRsNPHSOs 0P £
added wih stisring, ][I.[ae_rbqg[nyg shuszyiway difupd sithgyated (4D8uliyem the mixture stirred

at room tefHpEHE IR G tnBnbd Shk sdiif wjasegoﬁ@{ggﬁjf ﬁ&%’l:?o%,gwag%eg ﬂg%)hm%g 019 Ca

was added tetrabutyl anmoni um 171 uor

with weteh R4 E) @ e frisd nnder 16 vawrotn) at HOP OOt give Biddb- Giphat It 111-
ieno a8 1. b . . ili
e 18 T S e e 05 Born

partitroned

70% ethyl GeLQMEpREBFROIMKTE S Y40 HE RA(-29)3 gé%qﬁmtﬁ@(%%o )

separated. The organics Were washe

(CD3)258kdb 18151 (e s (B7.7(n) 285),1% 69555 b, e, V.46 ¢ 20, mgﬁ, f@gnesi um
sul fate, and the solvent renoved under reduced
pressure to give an anber foam The crude product was

Step4. &h it bt ' i ANARIL
tep4. SDIRIRRAUEARRE g L b) fﬁﬁtog%l{/alg b0 aMikle HP5258.8Y

hen 14%- &t at3e i chl or onet | o
phenyl-15EFO e HDWERERE BP0 & 8 mymal. sinjstraediate. (FO), di-tart-butyl[ 3
dicarbondle @17B ¥R mrel) bk iy 6 et -G8 Ryl 1 ¢ acid
o i teGrzt-g,u_l ust e)r 1. gg*g,ﬂeégg}ﬁﬁgﬁ%]nt%goﬁ'g%i% 8’}6(49)] as a
mperatyre, with Siripe- EEGS'F%I*E@. hnfipn was $tiresd at ooy gegiphrgture. After 16

hours, theregtiai wedsdihedil vaih QFED ' MRashatii RT.
1 m nug’e&;?dl H Nwlgﬁf%a(%’(cm g%a%%%“
7 dripd

. 4
brine (40 Fni[,f'iu,cces&r{e @'t magnespim)sulfte, 7gd oncentrpfpd under Giuded,  J
pressure thizn dmbied) oil. Thefirdd priidhcvis ciffdrhdtogrdphdd od s?lica,]eming Sud4
dichioromethane to give 3-iodo-3-phenyl-thienof3,2-c pyrazole-1-carboxvlic 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=4.23 minutes),

I ol

.

Step 5. A mixture of 5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indole-2-boronic acid 1-
carboxylic acid tert-butyl ester [2.39 g, 6.11 mmol, Intermediate (8), prepared as described in




(dd, J= 2, 8 Hz, 1H), 1.71 (s, 911), 1.40 (s, 9H).
Step 7. A mxture of
2-(1-tert-butoxycarbonyl - 5- phenyl | Hthieno[3,2-c]pyra

-yl )-6 hydroxy-indol o-1-car boxyl
WOM@IZI utyl ester [950 ng, 1.79 mmol, Fﬁ@%ﬁ‘}‘fg@mte
(49)], j ii WD 2005/026175 PCTI US2004/ 023814 - 101-
cesi um car bonat e (1.446.9 537 nmmol), and
1, 3- di br onopropane (6.0 nL) was heated at 90C under

Example 104 Jf i3858 onal Bt Apblicati catibhiRo! gtdﬂ)@% 0123.i6 gled to

anbi ent tengg%ﬁgﬁie filtere sol ubl es
phenyl-thigpal3i2-clpyragp chléWobWa[ﬁ@O E14059mihal, The
Inmwa{el(ﬁ)]r@cgﬁm%ﬁgwﬁgg {?}ﬁgmb’r‘% {vacuo to yield a cloudy
ct was ‘cht

The crude omat ogr aphed on silica,
bis(diphenylphgphing)feropane] dighlopppalBdisendehinplex wish Biserbheirnatid) and

(230 mg, o!zbleﬁmai@Q%ﬂxQ&' 2 A5l ;i/b%feéh% A s Bk vﬁﬁlﬁf@genra%‘oxv' -

butoxvcar phe I eno
thenheatedzﬁ gw@wwmmmn Sdmrls,ctkg/teaquoxamsatocﬂm but yl

rmmwmp%%%%ﬁifﬂo 39“1{%)[ | ca, (f2§‘5ﬁﬁ1 or gﬁgehtg% %M%LW%;J oo

and brine (YOpINgyccessiTely: The exganid laygt wes drist eper Sragnksinin xilfate@ndthe

5- phenyl -1 H
demﬁwmgm?ﬁfgno[S 2- c?%%%gééé'%gﬁ%gggﬁg%leg%gca oxyﬁlc ZCId
chromatog!?m ortﬁéhoy,leh@w@th @m@m@m@ommmmmm at e
henyl-1H-fR8 ]32 -C M@Qﬁw .,ulu- ; n%m{u s:l?ﬂ mg) 17?-ga.rb0

pot assSI um car bonat e 91 Ny, m

acid terf-bulb@ﬁa@ 56 BBtk h&rm@agw)hm foara B CRYHY. 3l (S,

ed at 70C with shaki ng at
mdﬂmmm#% ﬁ%éﬁ@fﬁéé%ﬁH%Bmfés }eactlon was cooled to
anblent t enper at ur e, flltered the I nsol ubl es washed
t h, di chl or onet hane/ net hanol éétand the filtrate

Step 6. To %%ﬂ%leﬁ?frza@é@t WW@&@@@W&%@%@O dpseazeles-d-atar k
(tert-butyl- myqigi@nyﬁ@ m&cﬂ@l-@éﬂ&x%samd%l{ AR La ?aﬁg% ﬁrﬁuﬁdz | ; ca,

| uting Wi th 20% net hanol / di cbl or onet hane

Iﬂtermedmt? @B Bvieeispotiran R4 srhiab i %Wﬁaﬁdﬁ@tmwlﬁmmmm é}umet hane

(4.20 mL of:la 194 fllﬁeﬁoﬁﬂ%% #gﬁ%‘l%t‘jﬁl o _()Er'rhggﬁrftﬁ &Hﬂ%%‘g@{@%&%%r oxy-p
reaction way Rﬁ‘g’r“Pféﬁd Retpvesp) eyhylme%@& ]nls ARfbl 08 aqueaus ayasnjunt chlosidé d

50 mL, dtﬁéﬁl el%% Sithe b
(50 mL) an e é*hm& gﬁgfkfﬁﬁjﬁFﬁﬁhkéogﬂg o) ut@on of

ml) Successyewq% pYer H@@W%llf% Ayl the S%Yf‘@hvmovm‘lﬂ B3, 2-c] pyra
pressure to gﬂ:l an @m¥dr Youm. The crude product was c%:romatographed on siljca, el

. dr oxy plper|d|n yI) propoxy] |nd e-l-carb
ml%“’&&wﬁ@dﬁéﬁb@n{e@w el -(d Serisbutgiyosbompl S-DhiegilHol e (1.0
mmo[3,24mm1%ﬂmh&h*ﬁﬁm&ﬂiaﬁvﬁclmﬁ téﬂ-%mﬁtestélsflpbﬁg%%,

erature was
Intennedmte (49 as a tan foam, TLC Rf 0. 31 (silica, 10% ethy] acetate/dichloromethane);

LC/MS: 532.2 (MHH ), RT =4.31 minutes; LH NMR [300 Mhz, (CD3),S07: 5 9.73 (s, 1H),
7.84-7.81 (m, 2H), 7.76 (s, 1H), 7.61 (d, /=2 Hz, 1 H), 7.56-7.44 (m, 4H), 7.07 (s, 1H), 6.84
(dd, J=2, 8 Hz, 1H), 1.71 (s, 9H), 1.40 (s, 9H).

Step 7. A mixture of 2(1-tert-butoxycarbonyl-5-phenyl-1H-thieno[3,2-clpyrazol-3-y1)-6-
hydroxy-indole-1-carboxylic acid tert-butyl ester [950 mg, 1.79 mmol, Intermediate (49)],




trifluoroacetic acid (1.0 nL) and the resulting anber

sol ution heated at 45C. After 2 hours, the reaction

was cool ed to anbient tenperature and added to a

Vari an Mega Bond Elut SCX colum (5g) that was

wewnglizéironed wi th net hanol. The product romesashed W th

nmet hanol (30 M.) and eluted with a | Mamonia in

nmet hanol solution. Fractions with product were

conmbi ned and concentrat&d under reduced pressure to
white solid. Trituration of the solid with

a
mmﬁé%ﬁ“&% F-7%e h&t mpab), 453 Ip}-d;bmmepi'opane 6.0 mL) was heated at 90°C

ABi Lat 1)- |
::l i,ndol - 6ﬁ§?&hﬂ§$py el.tt;dgl per i o‘&% ﬁllﬁei?@/o
ce @brhy ¢(lenmmrﬁ1mm§cdi&en9aéﬁn
vacuo th §ield ia GRudy28 ¥Phd VA ol / 8000 d1 chl or omet hane) ;
S$1p 51322160 eﬂg‘%ﬁ‘g%g% TSI 99 Gloting st with 02
80% d“L magthapefhgpone idign lowsdwmgxoaammumswmo

byl 194 no! . ndobir. o (br ‘

M{Eé[%@mgzﬁs%zmwwméomawpmmxjmmm 1H . . 60
J= 5 H7, IM 3.99 (t, J=

8

dichi g,

S or:fgfégla%;&%'ﬁ?z:@ﬁz\%) E{T 3 iS85 (dm  J=11 Mz, 1H) |
2.68 (dm J=11 Hz, 2.45 (m 2H), 1.95- 1.67 (m

m J=13.5 147,114), 1.40 (m 1H), 1.07 (m
Step 8. %@mﬁiﬁ%{ﬁ&%@m@@zﬂ-tert-butoxycarbonyl-S-phenyl—1H—
tmsno[35:-cmiym13-l;l1)hbdomledg%7%ac S P 9&194 st ;éb% m#dkfﬁ& dol he’ vl oxv
eridin 'S

Inteme%%%@@ﬁé’v PeRdme /3.0 (ﬂﬁ: p. V%Zanmgn%mssMnmwboWNMg,

1.38 mmoB{fomssium ibdi&Q90, @Img hb@s‘:ﬁﬁaﬁ RAD Sty ‘%ﬁ?ﬁ@% LG MB:

heatd 47&%%;& 94 m fAutes; 1M Bﬁ%ﬁ’z‘”

a a.t( ) g %2@_03]3130&‘(%20 hpurs e reg@o@ﬂras(dwle&i;tp athblent 7. 80
temperatﬁ:d, ﬁltéred,ZheZnsHﬁbles%thed %ﬂ@(ﬁdﬁ&o tl#_lé)e/ eéfx?g(sgl.)ﬁ 4«& m 311),
filtrate gﬁ%]n d, J= 1.3 i oo

chlc%l un ucgd giss%rgto givelp dark I@,‘t_dué d’he gesiduedis 1 - 14 111)
chroma.’to@raﬁ&d ol sxlml,—ehﬁnéwiﬂ@ﬂ“/«%ﬂém ]%1 g@@\‘lza& ﬂ)lz, ﬁ]l 1)
. AR S AL R e

Eliﬂme oggae@:\aﬂe ?I-@q )storg'eeé’aﬁledt mmmgrqonmed ures
phenyl- lm&ﬁ&nbﬁp-cy@rakdw%ﬁ R SN IR ﬁcﬁn g

boxyl Xplgrldlgﬁefor hgroxygH ﬁ)ﬁ)&é ?}1 step 8.
carboxy! %%:éc]\,/'tﬁlit g % 329 mg)asa bnttie green foam. LC/MS: 673.3 (M+H) 74%

UV purity). To a solution of 2+ ~(1-tert-butoxycarbonyl-5-phenyl-1H-thieno [3,2-c]pyrazol-3-y1)-
6—[3-(3-hydroxy—piperidin—l—yl)—propoxy}-indole— 1~carboxylic acid tert-buty] ester (326 mg),
anisole (1.0 mL), and dichloromethane (1.0 L) at ambient temperature was added
trifluoroacetic acid (1.0 mL) and the resulting amber solution heated at 45°C. After 2 hours, the
reaction was cooled to ambient temperature and added to a Varian Mega Bond Elut SCX
colummn (5g) that was conditioned with methanol. The product was washed with methano] (30
ml) and eluted with a 1 M ammonia in methano! solution. Fractions with product were
combined and concentrated under reduced pressure to give a white solid. Trituration of the
solid with methanol/ether (1:4) provided 1-{3-]2( S-phenyl-1H-thieno[3 2-¢]pyrazol-3-vi)-1H-

indol-6-yloxy]-propyl}-piperidin-3-o0l {163 mg, 75%, Example 56] as an off-white powder.

TLC Rr0.55 (silica, 20% 1 M NH; in methanol/80% dichloromethane); mp: 213-216°C;




215 Phenyl 1H-thieno[3

2-cl pvrazol -3-yl | -6-(3-pi perdin-1|-yl-pronkv)-1Hindole

CND\ / 1 ~1 NNI A mxture of

br ono- propoxy) - 2- (1-tert - but oxyg 4phenyl -

wozo{%{géd?ﬁ eno[ 3, 2 c] pyrazol -3-yl)-indol e-?ffgar oxy ic acid

tert-butyl ester [300 ng, 0.460 mmol, Internedi ate

50)], piperidine (62022 ng, 0.707 mml) pot assi um

carbonate (191 ny, 38 Mol ), potassium WD

LCMS: 4757 g%%ﬁﬁ%z G Sﬁﬁ%p?é%%ﬁh& (SR ?gz @%%1_1?) ny

11.39 (b:s,fif-’{?tﬁ!a &hzﬁjoﬁss% 1), 730akE gg @6ar pm uAfi186.620

e reaction_was COO to_anbient te erat ure,

(dd, /=2, 8‘-’? H%éHbé 60 (d Fre 1-5 Had Ehiso8 $durshla 138 (4 T 7es
2H), 3.47 (L1 180 2005 QR /R 1%, Mo G- 1185, 111, £1AB 18, 208 rlcysntT rated

r reduced pressure to give resi due
167 . L2440 A9 S AB GRS k0T 7). ca, el Ut ng Wit h
10r 1 M anmoni a in methanol/ 90% di chl or omet hane, to
give 2-(1-tert-
but oxycar bonyl - 5- Eﬁm&—-l H t hi eno[ 3, 2 c] pyrew - 3-yl)-6

1 {3-f2-(5-Pﬂe%l—(lﬁltﬁi&{oh‘.?ﬂ-d‘lmlrazml3)vlpﬁpﬂ%ué-ﬂbﬁﬂ% lic
acid tert- buty1 ester (310 ng) as_a rlttle green

f oam LC/ 657.3, (MtH), RT = 2 mnutes, 50% W
purlty ure of _this maternal/ (300 ng), 4 M
aqueou p AssSi @ >0 L), tetrahydrofiuan
(5.0 nL) and net hano B das heated at 60C for 2
hours. After cooling towoom tenperature, the solvent
was removed in vacuo to give & solid. The crude solid

This compo‘ﬁ?dsm'ggigfﬁ %‘ﬁé‘g%{hfﬁfﬂ&mﬁ%@ 1?"#8‘6?03 / M]J{%c %{) Iur e V\ét irred
o0 A A S0 )y S 1

513.30 (br Hﬁhhﬁ%'(ér% r % 90" Vjéj#f’sﬂH?, il-ﬁ PEEEYIED, ot hisgnolrs,

razol - 3-

139 n, 155,636 (1 o AT TESL G0 24 BHBPeS 50, 02 4%
42H, 1}1)@@@%6548&; a9, mw@@ ZHHC AR, 2D, 26150, bmp, 14%

ammoni a in nol 6% di chl or onet hane); LG/ MB:

185 (o, 25, 7 G RDE 21 (5 203] oA HLARS Pr%ﬁmwﬂ%f Soohis st
Example 562 ﬁ@&&&%@h@x}%ﬁa&ﬁﬂﬁy&% flys.s, 1H), 7.78

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, padaRless?. 43-2.33 (m 6H), 1.88 (m

1.50-1.3 Exanmpl e 59
JS—Phenvl—lt? thieno[3 2—c'lnvrazol—§-¥8-6-(3_mnend_m ?—Efl-vronoxﬂ-lH-mdole

O

A mixture of 6-(3-bromo-propoxy)-2-(1-tert-butoxycarbonyl-5-phenyl-1H-thieno[3,2-
clpyrazol-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




1-(3-{2-(5-(3- Met hguzphenvl)-1Hthieno(3 2-c)pyra

ool -3-vll-1H indol 6 ylnryl:pronvb piperidin-4-ol i WO
2005/ 026175 PCTI US2004/ 023814 -104 &I TL \ / W rf \
[/ m3\ /I O DR (51) (52) (35 Sep4 a°'S/ OC% el
wWQopsges’si YN) F S D SRP2 HD \ / S\ DCREUQ0BTSEI4 ~N \
/ A\ S\ OCH6 0/ 1\ HON NN Nye Syep6 Oi-0 O

Eunple SY (58) Step 1. A m xture of

1- (t hieno[ 3, 2-c] pyrazol03t -yl ) - et hanone (5.00 g, 30.1
iy @Tﬂﬂ ). . N bronosuccinimde (16.1 g, 90.4 mmol ), and
odide (300 g 41 el d prbydrpis goefnattriledS.8 LB OG heatetbat 707Ct withgen
haking 8 2003pd) Qe ' ' rQom
skind @01 58045 L Ll e L

enperature for an addition

the insqlyblys Brshetferening with digeleromethans(2uiL), wivshs fiswb eipbesataias hed
it IS AR el R
eluting yith 1p%- 1M @pm((ngagn pethancl A dighlorthetheuws; toigivg A bietm
Py o D ST (AR B i 11
1-carbogylic %@%@MW,(B Bmp psregpritile teineed Gssne LIGYNIS: 657.3, (MHH), R

= 3.92 minutes, 50% UV purity). A mixture of this material (300 mg), 4 M agueous potassium
carbonate (5.0 mL), tetrahydrofuran (5.0 mlL) and methano! (5.0 mL) was heated at 60°C for 2

bours. 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-thienof3.2-clpyrazol-3-y1}-6-(3-

piperidin-1-yl-propoxy)-1H-indole [90.0 mg, 43%, Example 58] as a grey solid. TLC Rr0.37
(silica, 14% 1 M ammonia in methano! / 86% dichloromethane); LC/MS: 457.3 (M+H), R =

2.93 minutes; |H NMR [300 Mhz, (CD3)S0]: 8 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 (m, 4H), 6.92 (5, 1H), 6.65 (d, /= 8.5 Hz, 1H), 6.59 (s, 1D,
3.98 (t, J = 6 Hz, 2H), 2.43-2.33 (m, 6H), 1.88 (m, 2H), 1.50-1.39 (m0, 6H).

Example 59




acetate/ heptane to 50% et hyl acetate/ heptane to give
1- (5-brono-thienol 32-c] pvneol -| -yl |- ethanone [6.21 g,
84% Internediate (51)] as an off-white solid. TLC

] (silica, 40% ethyl WD 2005/02
“"”’5@%@%2004/ 023814 -105 acet at e/ hept g‘?é?"?”ﬂ%
244.93 (MrH), RT = 3.10 minutes; 1H NMR [300 Mhz,
(CD8)2SQ : S 8.12 (5,,,IM 7.67 (s, 1H), 2.67 (a, 3H).
Step 2. A mixture of
- (5-brono-4 bj eno[ 3, 2-¢] pyrazol - 1-yl ) - et hanone [12.0

4s9.lo |/ rsat er ® (&1)], 1.4 d{okane (120
J\ and M aqueous™yIot assST UM caybanat € (). 0 nl)
was stir at 95C under nitrogen. xAfter 20 hours, the

reacti on nipxture was gpoled to room genperature and
then diluted with ethyl acetate (200 gL). The m xture
was washed twice with water (100 nL) jamd brine (100
ely, dried over nagnesium sulfate, and
o) Vacug,s The product’was @- under
gi ve 5<breme—+H-t hi enoF3Z- Yo/ | € [dy 48 ¢,
rmedi ate (52)] as an of f-wAi
RFQ. 26 (gjlica, 1:1 ethyl acetate/heptane); LC/ MS:
(MrH), RT = 2.79m nutes; 1H NMR (300 Mz,
Q.8 (br s, 1H, 7.70 (s,1 H, 7.12 (s, iH.
Step 3. sol ution of 5-brono-1
H-th| eno[ 3, 2-clpyrazole [8:.00 g, 39.4 mol
()] in di met hy i

pwige o™ a r gem t enper e mi
sodi updydr)de (1.74 g, 60%oil dis i

i Rr mam de (10 nl) e Mo m')gtes and t he
resul ting #fi Xture stirred at room tergerature for 30
m nut es.ea2- (Tri met hyl si l.yl) et hoxyneshyl chloride (9.85

g, 5.91 mmol) was added dropw se ani the resulting

white slurry was stirred at roomte ature for 21
di ljut ed (i)

hour s. on m xture V\BS wat er

The reac

OO agted twC et'hyl,._acet ate (125
erL K¢ éxtracts ‘wer & uc-q-ss ith water
(100 ) br i ne~(-+66—+t) succe% ely,\dried over

magnesi um sidl f ate, arf@® concentr Th)E'Ucr ude product

was chLgaat ographed on silica, utl ng first with 30%

et hyl acet at e/ heptane and t hen 40%@1 hyl

acetate/ heptane to afford a m xture of

5-brono-1-(2-tdnet hyl sil anyl - et hoxymnet hyl ) - 41 3-t hi eno[
Step 1. Anﬁxtﬁl@bﬁy(tﬁétﬁﬂa—@yﬂazol- ~yl)—ethanonc (5.00 ﬁ 30.1 mmol), N~

bmmosucm%mg{ 2{%&3@%@@1@@#' s | ane{I -et&%g@ ZHt(p/La)no[
nitrogen forR hots, ThOdrarpe ﬁi&&@&wﬁ@ﬂn&ﬁ%ﬁm@m (t%ﬁé’atu.rg%r n AdénAM UL €S.
hours, The red-orange mixture was filtered, the insolubles washed twice with dichloromethane

(60 mL). The filtrate was washed with 10% agueous NaHSOs (60 mL) and then twice with

water (60 mL), then dried over magnesium sulfate, and concentrated under reduced pressure.

The residue was purified by silica gel column chromatography, eluting with 30% ethyl

acetate/heptane to 50% ethyl acetate/heptane to give 1-{5-brommo-thieno{3.2-c]pyrazol-1-y1)-

ethanone [6.21 g, 84%, Intermediate (51)] as an off-white solid. TLC R£0.50 (silice, 40% ethyl




A portion of this m xture of
5-brono-1-(2-tdnet hyl sil anyl - e6oxynet hyl ) - 1H-t hi eno[ 3,
2- c]pyrazol e and
5-brono-2-(2-trinethyl silanyl -et hoxynet hyl)-2Ht hi eno[

WRBpesweqipyyr azol e (5.51 g, 16.5 mml ), PCT/US2004/023814
3- net hoxyphenyl boronic acid (3.77 g, 24.8 muol ),
[1,1 - |

bi s(di phenyl phosphi ne)éser r ocene] di chl oropal | adi unm(11),
conpl ex with dichloronmethane (1.35 g, 1.65 mmol), 4 M

mmmua@mstmss QERED, BN Rl iindtd 3 16 NN [0 Mz hT0l ), and
4- di oxane (66.0 WD 2005/ 026175 PCT/ US2004/ 023814

(CDB)szbégﬁUS VB 63 6% §0a2.6F &13Hhi t rogen for 5 minutes then
heated at 75C for 2.5 hours. The dark m xture was
cooled to roomtenperature, diluted with ethyl acetate

Step 2. Mﬁi@hﬂﬂor l{samdnmm&mm-c]pmm-y%ga%b?& glﬁ 0(5% %&1(]' ?ng ;
| CS |
hme% E?)Jn’é‘eﬁwﬂhf"gﬁtﬁ ] %%B%ﬂ%ﬁf“%ﬁ?é@ﬁ%@ 0f e an

was shnﬁtﬁfﬁ@ﬁ“(hhﬂer nitiofen QA fler WS, e BREIMBREE Has@Boledth tdof@

el ut t.wit 5% thyI acet at e/ di chl or onet hane
“’mPc""é‘FFc?ﬂ‘% ﬁg‘h&jf@a/a@t T S teF B vaskadéwico vl f or d
water (160 11 )dnd e @100 mL) successwely, d.ned over esmm sulfate and

wncenu&tf(%.’i met%gl}) %ﬁ%@ﬁ'ﬂ{%"%‘g‘%‘}m 1wyl si | anﬁ o3,

clpyrazole-[0.38 EtYOhskrmahiete §5b)] as?m cB-vibkth BBl MILEIR 8Dy tsthca, 1:1
et hoxynet hyl )-2H-t hi eno[ 3, 2-c] pyrazol e [4.58 g, 77%
ethyl mflapmemam&m (®iirH), RTEQ. 7Rin@urde; THEMRI(30@ML0. 35
silica, 5% ethyl acetatel/dichloronet hane)
CDCI.‘S)?L@W“:’,H)&WOQSM#H)“ ;1H). 4,14 minutes and 361.2 M+H),
RT = 4.05 mnutes. A portion of this m xture of
5- (3- net hoxy- phenyl )-1-(2-tri net hyl sil anyl - et hoxynet hy
Step 3. A johgtel of&ﬂhbrm[mthibnmil},py]pmmlee[mmg ?19 4mrciol Intell'medlaiﬁ ]
. B (3- ),C )en n 2-1r Si -etoymat
(52?] méﬁeﬁ@&?ﬁd‘gﬁg F@?%% a}dﬁéfhfé’ eéo(aiwﬂ g and
sodium hegdridy (leTezl 6Qhoilispéraoh 83. illlnmol;’ﬁnd)dlmaﬂijdzonﬁﬁmldﬂwnnl,) over
SaRara rogen was .
smmuw% etrabutﬂy|g§mmn| um faﬁt uor i ag Lé‘ffaf%% HInHSs. o 1 M
2-(TrimethgsityBbthekywéthyl abdorsio (M85 ign A 91 BoD vmmdd)ad dm}dwiehﬁd mesul ting
. ' eaLe i t he
r%mﬂmg?g%%*%n%g/vas c%{ﬁ% &éez%grar oofct’m%{le per ﬁ?’a‘é °5H18¢Fﬁ87’5
diluted wigly eten(800malyenderaitricted tricendth efifgit=getate (125 il The waskinadlded t o
[ @]rt-?o 0 Lxfure.extracted tw ce
M i S ﬁ@#%oe gtlﬁe}’%%%ﬁe @&i‘ﬂ‘ﬁ%"r‘?ﬁr “Bktracts
ma@esiw@mm@cmm Toedresie podd:t whs chaomhtdgraphed of Biﬁcal;rL)
elmgﬁrg%gﬁl%a}le& g %ﬁ%ﬁmrret le u uI fate adﬁa

concentra
mixture of $4bromod ﬁ@rpﬁ@@ﬂsqbayrla@ma@ﬂ}m t@;no&l%]pmbmdl ate

> bomo 4 R e BRI Poro M) 2Rk S e 0 S MES: TH
LC/MS: 3R RO BD0R M 2-97 @id@e3ind 333.0 (M+H), RT = 3.87 minutes.

A portion of this mixture of 5-bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-thieno[3,2-

c]pyrazole and 5-bromo-2-(2-trimethylsilanyl-ethoxymethyl }-2H-thieno[3,2-c]pyrazole (5.51g,

16.5 mmol), 3-methoxyphenylboronic acid (3.77 g, 24.8 mmol), [1,1°-
bis(diphenylphosphino)ferrocene]dichloropalladium(l), complex with dichloromethane (1.35

g, 1.65 mmo]), 4 M aqueous potassium carbopate (16.5 mL, 66.0 mmol), and 1,4-dioxane (66.0




S 10.65 (br s, 11-1), 7.78 (s, |H), 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 potassi um hydroxi de (1 35 g,
mol ) was added in one portion to a sol uti of
WOZ”?’“%%“rret hoxyphenyl ) - | Ht hi eno[ 3, 2- c] By FaZ81&*pY 85 g,
8.03 mmol, Internediate (53)] and di nethyl f or mam de
at 0C with stirring. é\fter 10 m nutes, iodine (3.05 g,
12.0 mml) vvas addeé®in one portion and the dark

oty oA Sl S S bl REC TR R e
mmmmdomﬂﬁ%@mwmm (zmhﬁn) and)wastic e

o wit S0 o o . ) oSt et Yo SO o ik

magnwunmlfdimﬂdodbgmﬁtbdblgﬂe aroambenails ﬂhﬂomwbhmma&jgraﬁ]&dbn 30 n)

s, B0 S5 BRI 0051 0201, DT 2P0 Q73014 - 107

dichloromeganeaa affdpd § Bixmed df nymbtbmlfp):enbrl&l-l HhitdmehilRladd-c| pyr az o l e

ehormety BBl 2efryp il S C bR i Bt AOROLSE

r.
ethoxymethgl) @Hethiero[Eptipymeple [uslglvs%j %ﬂcl@d@ramwr oilRILCG-RALA0
111 NVR (300 Mz 11,3 (br_a, 111),

major and 0%52%5%2%%151@ g iceroprEach LNSA612 (kD B, 6. 01

Step 5. Added

4.14mmut%j%c} %2 opyr‘ﬁél ne (102 ng, 0.835 mmol) to a room
A portion of tbiimﬁmb Uf e (Emnxtbdej/@henﬁﬁ -2 mmethylr?ﬂanyl—ethoxymethyl) 1H- I
. -10 0-5- H: t.hi razol e
thieno3 ’2"[%113’.'%816 ﬁ?d ‘?ylli}%?(éll%%%l? fg’&’ﬁmthabsﬁer t - butyl
thieno[3, 2-ajp3@m1b GhﬂtgelQ(Zlmﬂﬂ) @d efiylaRdinming Dz saa.ﬂﬁ, 3 10hiasT)0A8 Soom

orreth Wit r The resulting
tempersu gt RpfE s v B AP R SC o  6r 20
texrahydmﬁmﬁsom@ps: Oimol\&f theastibsk solutiéh haatet bt 102CoArRO2I) , dried

@ over nma nﬁél um sul f at e, gﬁ'@‘ge concentre{ied und&r
hours, the rqactien wagcogled tospgm tepppraure SPIVE e et AR OV Bffuct was
(150 mL) mmbl the feﬁhﬁlﬁb&:ﬂd he acfibduk Biituredxtthdtetwidetviith ethyl acetate
iC or nret ane to

(100 ml). T% %ﬁ‘éﬁw L RPEASPSPRe L3 Ya. ol e

successivelyl d@ﬁrob@ m&b;neﬁiuxa @lllﬁie dné bdncéhtﬁtyd to @veek(3 nlett®y-phen %0

15 ol 3 IR LA e Y B EERAR ) S BAVE T TF 8O 4. 0
e, ety EENYE: (el s A %&*ﬁ\ﬂ@%@%&&}éﬁ Z,

5 10.65 (br sllﬂ)l) 7.78 %81}{)0'70'32 (&= ﬂﬂ)5z 252751 (m,i'ﬁag ilr& (m,ﬁﬁ?k sé@g,dug

336(S=3H)m xture of 5 (tert butyl d| et hyI si | anyl oxynet hyI) 1
H i ndol e- 2- borom c aC| d 1- carboxylic acid tert-butyl
ester [1.67 g, Internediate (8), prepared

Step 4. Cmgagdmg\mp Bydgpoxids (1 35g,24Immol)wasaddedmonepomontoa

solution of 5-(3-methoxyphenyl)-1H-thieno[3,2-c]pyrazole [1.85 g, 8.03 mmol, Intermediate
(53)] and dimethylformamide at 0°C with stirring. After 10 minutes, iodine (3.05 g, 12.0
mamol) was added in one portion and the dark reaction was stirred at 0°C for 30 minutes and
then at room temperature for 5 hours. The reaction was quenched with 10% aqueous NaHSO;
(100 mL), the resulting white mixture dilnted with water (100 ml) and the mixture aged at 5°C
overnight. The solid was colleted by filtration, washed with water (3 x 30 mL) and dried under




Exanple 1-4 of International Patent Application
Publ i cati on No- WO 02/32861], 3-iodo-5-(3-

nmet hox) - phenyl ) -t hi eno[ 3, 2- c] pyrazol e-| - car boxylic
acid tert-butyl ester (1.50 g, 3.29 mol,

b8 iate (55)], cesium carbonate ( 13. 2
i k%‘ﬁl 1' bi s(di phenyl phosphi no)ferro%gjﬁ%’f‘”“m“

dlchloropalladlun(ll) conpl ex wi th di chl oronmet hane
(1:1) (268 ng, 0328 mypi{), 1, 4-dioxane (35 n), and
water (7.0 nL) was purged with nitrogen and then

vacuuh@e40ed tophive 83840\ ( Sjﬂneﬁbﬁfgﬁénﬂglﬂ-lﬁ%f) (3.4 Jv? eﬂ eS{l
n1nutes t he reaction was coole % (Ure
Intermgdipte, (S4)) 234 tepoderymp BEd6FCeTLARM. -'t'ﬂ_()ﬂllcaam% wihyl h ed twi ce
ter g 50 nL and brine (50 nlL) successively.
m‘%‘r’@’“&?}%&ﬁ% PBQ @ H)R T3 pluminutoss F HARGR GO Wi, ADClgkse and
ced essure to
113 08 50 735 65 o0, 08 7 BRSO TR LS D S8 B PR A B B

S|I|ca eIutlng wi th dlchloronethane to glve 2-f

StePSIA&EEl enofh vcar)t;ra (](1)?251%.@18 Oﬁ&g‘]’% raﬁumlﬁmre

of 3- mﬂa-g{a-:aﬂlgdxmhﬂnyﬂd Heh&noﬁe&-@pgxgtblb §1.30C¢, 4.2t @imo)\he2DBR4926175
i T e

with stieristg) Thegesultingi sohtiorvassired sedom wenﬁureaazf&r 30 K, MishdacidaT =

v el TP R 0 AU Bid o B KRl e e i en

reduoec}j{rg;s&gto atan solid, The crude product Was chromaiographed on 31hca, eluting with

mdﬂmﬁ&&%ﬁ@%af -mM Babh L hyl 5] | an ony) |nd
tert-butphepter [1.6%g =e8r7%euteameé1a1(s 5,‘6)]]as amoff -eltitealidi TOC| myam (sziea, m_) at

b fl d f
cictorspsei R A ML AT S8 B aR NVBR G290 i DM 775
(s, TH), 70 {ddon= 05,1815 I&i lH)l”J ﬂQdd(ﬁjL en. 54@5 ‘.‘E—Iz,mll 25 28 da’ej_o{ §?g’8

re 10, R R B S B SR S Btar it (40 L) and che

| ayers separated. The organics were washed with water
y, dri-ed over

[ 40 successi vel
Step 6. L o S R e R il et
carboxylieatidoatinml 655 uraa g, zm&mﬁdl UEErrRAiRE YS! priifRRed as described in
el utin 6%9M th first 1096

e[ N8 S0 B S Gtom Eeienien S OHGHD80) - Sadoriy:
me&ox;a;ﬂtﬁg@)tthéﬂﬁ[ﬂ%d]ﬁ&@ﬂ&thﬁ&ﬁcyh&&d%rﬁ@tﬂ oR4 @.50F, 32otaRof 0oam

hmumﬂ%£%¢gﬁ3%%8€ﬁ¥%?8%gégerg2 i Héxgvghenyll | Ht bi enol 3
bm(mph@ympmzﬁrm&eydeh&r@mmdmm chriiflet Rith dickrhR &:§Nd
268 mgv\lﬁb% @mﬁi and 3R  andSoia (o me At e SnZt)rc}genaaida
then heated at 75°C with stirring under nitrogen. After 70 minutes, the reaction was cooled to

room temperature, dituted with ethy! acetate (100 mL), and washed twice with water (50 mL)

and brine (50 L) successively. The organic layer was dried over magnesium sulfate and the
solvent was removed under reduced pressure to give a black oil, The oil was chromatographed

on silica, eluting with dichloromethane to give 2-[1-tert-butoxycarbonyl-5-(3-methoxy-phenyl)-
1H-thieno[3.2-clpyrazol-3-y1]-6-(tert-butyl-dimethyl-silanyloxy) -indole-1-carboxylic acid tert-




TLC RFQO 23 (silica, 10% et hyl
acet ate/ di chl oronethane); LC/Ms: 562.2 (M+tH ), RT =
2.80 mnutes. Step 8. A mixture of

wo 208572678 €r t - but oxycar bonyl - 5- ( 3- met hox yrcRReRMlelmi t bi en
o[ 3, 2-c] pyrazol - 3-yl]-6-hydroxy-indol e-I|-carboxylic
acid tert-butyl ester [1.19 g, 2.12 mmol, Internedi ate

(57)], cesiumcarbonate (2.07 g, 6.35 mmol), and
1, 3-di bronopropane (8.0 nL) was heated at 75C under

_1_1_11___[11 8&9@%%&@3(66}]1&@:13@&&& Tﬁoatfmae(ma cooled to
erature and |l et stand overnight The

ient te
d“’hl"mm‘?‘ilia?f) @%)PWILI@F%B 3&heine i nsol ubl es washed twice
with dichl oromathane (10 mL). The filtrate was
concentrated in vacuo to yield a golden oil. The

Step 7. Togpqld@onmf bﬂu@t—bmcadhnﬂfﬁs(ﬁmgﬂmghﬁxdn)@ﬂfbﬂehq&z— el uting
e 2y S B RIS 0 SO
[1.70 g, 2.52 nirdol tTmerinediate (56)] m teh‘ahydroﬁxran (20 mL) at 0°C was added

t hi | 3
tetrabutyl éoﬁv&g; o 'E%éo Iﬁ{)"f &I r11 gc%a&ra%%o%bf’?’?s ) Ol? &% - but yI
portion with stirgng. [Afterl4D ngnute's’ Gﬂé;ordngt E&aﬁtmdwastpam@&d &eha&nath\j\h ite

| 0%.e t at t

state (50 7 i 18t e e 00 1w BB KRS0 88 06 1
organics wPCWhsbSAG04/aG2(36 ) and bk (B ab) @ccedklvnhy,)dt'mti eveof
magnesium{Fules BRI RER RIS et chREd prBI-0 S BLAS R AicPods® ™1 O
chromatogritied bri ﬂM[ﬁMM}h{ﬁm 4% bfhﬂaydiz]te/dlcmhm:@ﬂiam:adlﬂmnyb%c aci d
m%@:@wa% 4530 i BT AR

-‘\ur_‘-i’mn G-hydnmvAaSSi um

brs ” %ﬂ egﬂ@gﬂﬁ% tpﬁw‘iﬁakl ng at

TLCRf0.23 G@Jca,pﬂi% ewlmeqtat@i@hhmanet)ﬂ@mﬂéa‘iﬁﬁ 2 MH\I@SRI: oal8ed to

. anbient tenperature for 30 mnutes. To the reaction

mintes. s added 4 M aqueous potassi um carbonate (4.0 nl)
and the m xture heated at 70C with shaking at 200 rpm

f. 3 ' . Aft | t t
RN AW TR
3-yl}-6-hydudicy-intleiel 1-odrbsylistabiy tert-b&ﬁrBés&f B.16402. 1Pnmol, Ternsed@ani Cs wer e

67, cemmgﬁ%rg%ugg%éj‘gyg‘%wﬁﬂé (3‘ Ll LN n@oﬁgfvg‘f %eategﬁ‘a

75°C under mg@mmﬁsednimemxdﬁkasrce@mu embidrh Rmb@ St 4ed 188S

ogr a on |I|c el ut with 1094 M
stand °V“"*§E‘n§ﬁ?a%mﬁw “F?égﬁ%??oﬁn esn‘m&#fg?@fw&ﬁb then with
dichlorometBARA(10VhI TTHe mnatewas dﬁiﬁ&eh@dilﬂhﬁ %o ﬂlyxéiala@maaiaﬁl hese to

ive 125 a.purple spolid.. Tr on of the
‘erude produgh e "’t“??‘% e E"t"ﬁég‘%‘% Wheth 1. %5, 5° .
acetate/heptane to 50% ethyl aoetate!hepwne to give 63 -bromo-vrovoxv)-z-fl-tcrt—
butoxycarbonyl-5-(3-methoxy-pheny]}-1H-thieno[3.2¢ I-3-y]]-indole-1-carboxvylic acid
tert-butyl ester [1.11 g, 76%, Intermediate (58)] as a white fpam. TLC Rf0.46 (silica, 40%

ethyl acetate/heptane); LC/MS: 682.2 (M+H), RT = 3.23 minutes.




(3- met hoxy- phenyl 1H ‘
t hi eno[ 3. 2-c] nrazol-3-vl|-1H i ndol - 6-yl oxv} propyll
piperi din-4-0} [94.1 ng, 51% Exanple 59] as a pale
ﬁgrﬁl e powder. TLC Rf0.40 (silica, 20% 1 Manmonia in
| 80% di chl or onet hane); rap: XGTUIVREE23814C/ VS:

503.3 (MtE4), RT = 2.22 mnutes; |HNVR [300 Mz,

(CD3)2S0]: S 13.30 (br.s I11), 11.37(br s, 1E3), 7.67
(2, 111), 7.43 (d, J2%:5 Hz, 111), 7.38-7.32 (m

8.5 Hz, 111
step 9. Kty S G ppmo b i o ’&ﬂd‘ﬂﬁﬁﬁ iy sy 1y
1H-thie@b{B 2-cByfiZol-G]-idtiole; 1-carbdxlli€ dofd terflButyl este? | 23? Ex;)&g;m 3663&1'19:1? 1,2.42

m, m
m‘%‘%&}f lﬂmlfg‘%hﬁ @‘éﬁ%]” %ﬁ&’i”ﬁﬁé’*’%‘@f Big
7o e bt ) s 1
- aao |
: ougs, thereggfion s goofedjte gubignt ; s pk
e Y Pl O 2 Aot o, e reseionips apoledio a1
temperdture 5630 minGtE2To 15 Rtidn wdkalied B Migha ﬂb&ﬁ&iﬁm@hﬁﬁa{e@@ ng,
835 mMm was added to a m xture of 5-
m) end 6 RS b 2 3 Shskiog 000 i fbL20Bacies. Aer sontingfo
room teﬁxb&ﬂﬁ-&&ﬁa SO 6D Wa rEiBovbOinREARS SRlkeSSixtnd 98 GilBEC il alyl €Di gs

a m 1999, 203- 08) di-tert-butyl dicarbonate
mm@%’?’r G orgagIchw §d withyegten (98 il g Srinn @A i) syprewsivabie

dried o‘(eﬂlqﬁhnﬁu)n Aalfatf, 9 BohRRRRE &f dlilafk rMdub) TRS lefifihd\ehs The

%’%ﬁ*%&s%@%ﬁgﬁﬂ%iﬁ irred at r%bgeoooerature

dichloromethane then with 20%-1 M ammonia in methanol/80% dichloromethane to give 125

mg of a purple solid. Trituration of the solid with 20% methanol/ether provided of 1-(3-{2-[5-
D)-piperidin-4-ol

[94.1 mg, 51%, Example 59] as a pale purple powder. TLC Ry 0.40 (silica, 20% 1 M ammonia
in methanol / $0% dichloromethane); mp: 205-207°C; LC/MS: 503.3 (M+H), Ry =2.22

minutes; {HNMR [300 Mhz, (CD3)250]: & 13.30 (br s 1H), 11.37(br s, 1E), 7.67 (2, 1H),

7.43 (d, J=8.5 Hz, 1H), 7.38-7.32 (m, 3H), 6.97-6.91 (m, 2H), 6.65 (dd, J = 2, 8.5 Hz, 1H),
6.59 (s, 1H), 4.51 (d, 4 Hz, 1H), 3.98 (1, J = 6 Hz, 2H), 3.85 (s, 3H), 3.41 (m, 1H), 2.72 (m,
2H), 2.42 (m, 2H), 2.01 (m, 2H) 1.92-1.83 (m, 2H), 1.71 (m, 2H), 1.44-132 (m, 2H).

Example 60

3-Methoxy-2-(1H-thienof3.2-cjpyrazol-3-y1)- 1H-pyrrolo[3.2-blpyridine




water (75 nmL) and brine (75 nmL) successively, dried

over magnesium sul fate, and concentrated under

reduced pressure to an anber oil. The crude product
WO 200803616801 omat ogr aphed on silica, el ut ippgu§bdspbssiyi t h

di chl or onet hane and then 10% et hyl

acet at e/ di chl omet hane to give 5-

met hoxypvrm o[ 3, 2- bjqavti di ne- 1- car boxylic acid

tert-butyl ester [7.06 g, 94% Internediate (60)] as

a, Vi scous anber Qi TLC Rf 0. 2P sd

mﬁ\EiﬁE;grone%ﬂane) 248. 1 ( [ _m 3. 60

s); IH NWR | Z, (CD3)2sg: B & 21(d, J=9
Hz, ™H), 7.85 (d, J= Hz, 1H), 6. =
IFD, 6.70 (d, J= 4112, 1 H, 3.89 ( FD 1.63 (s,
9%¥1). Step 2. A solutwon of tert-butyllithium (15.0
m, of a 1.5 Msolutjpn in pentane, 2245 nmol) was
added in portions to a solution of
5- met hoxy- pyrrol o[ 3, 2- b] pyri di ne- 1-car bo yllc acid
tert- butyl ester [4.66 g, 18.8 mmol, |#’ernediate
(60)] in anhydrous tetrahydrofuran (85 nm.) under
nitrogen at -78C over 4 mnutes. The resulting red
reaction was stirred at -78C for 41 WO 2 026175

| borate

ml )**has added overl[2 dm uttes and the
fo Zdrhtﬁhtes The

reaction was warned to OC, stirred shours, and
then water (50 nlL) was added. Aftér“stiffihg at room

t enpesteure for 1 hour, the solvent was renoved under
reduced pressure. The aqueous mi xture WAs basi Eed with
5N aqueous sodiunthydrOX|de to pH 14. The ntxture

acted etate The
Step 1. 4ﬁﬁz§1%u ous yeF(lf/{\)/gAs gt:o&qs % W’%’d’g\% th 10%
methoxy-pyagleB g piHiscs. 0 g, ﬁﬂHrAmolgmjaared heorahegtd frodedured Uurry aged

i i R 142 O30 T St g5 vosned
mmol), andpubtcodichldrirhatingol160 BLIpromitmperaing widcairdgxThel ¢ aci d
rsting o o ot Bl oo el WA o
water (75 mi) and b, (751) sivRs{vE Giritvhaver fa@REha sﬂrfaxe ancscoaeen@aad 2H)
eyl g S o gl gl © 50
eluting first itk dighlerométhz5e mrttibeo 0% ety apﬁrmtvceshbrdnmthma m e 5
mﬂog-@'tﬁg,rg%%ﬁ%&l%g% (%Ei%m& ] esfeP17 86 g, 9498 Ut Bhedigre O°

(60)] as aVlS&‘-O\IS@dxbertOH-r Eﬂdﬁf@ ﬂ{%ﬁ%yﬁcébmﬂnm}aLGMt 348.1 48, tIhr t-
but yl ester 60 71 mmol , Exanpl e 5B], cesium
= 3.60 minufeg) @3)2@09;&wy 9z, 1D, 7.85 (& J - 4 Hz,

A AL SRS LS o 1

Step 2. A solution of fert-butyllithium (15.0 mL, of a 1.5 M solution in pentane, 22.5 mmol)
was added in portions 1o 2 solution of 5-methoxy-pyrrolo[3,2-b]pyridine- 1-carboxylic acid tert-
buty] ester [4.66 g, 18.8 mmol, Intermediate (60)] in anhydrous tetrahydrofuran (85 mL) under
nitrogen at—78°C over 4 minutes. The resulting red reaction was stirred at —78°C for 41




(93 ng, 0.114 nmol ), 1, 4-dioxane (12 nlL), and water
(3.0 mL) was purged with nitrogen and then heated at
90C with stirring under nitrogen. After 105 m nutes,
the reaction was cooled to roomtenperature, diluted
W28yl acetate (50 nl), and washed rcwuszersmnsssia
water (25 nmL) and brine (25 nL) successively. The
organi c layer was dried over nmagnesium sul fate and the
sol vent was renoved urdtler reduced pressure to give a
brown foam The crude product was chronatographed on
minutess Fiisopeopyl dprate (89 mL, 35T mpgph) Frassuided ovry P minutes and the red-
bmwnx@&ﬁ&n%bﬁém-cﬁ£@fo% imstes ”g%ﬂé H%QS Oil%{'{ ar té(, GFBY for

acet at e/ di chl oronet hane to give 2

2.5 hours, 45 then waiss(30mle werslde. 4fiqyytirdnemk roBm Wnjperatuare for 1 hour, the

deﬁﬁagﬁﬁﬁﬁﬁ?ﬁF éé%%?éﬁigﬁbhgxégggﬂﬁ?%?erng§é¥4 %%%g)] as a

aqueous; sadfurp Blpaxider fo@HHM Wﬁ&mﬁa@@%l@tmshlethyl acetate (30

wL) m%ﬁxuﬁ%&%@m@%ﬁmw? PRt

the resulting @m’y}eged al Q°C)fqr 18 e, d',he sbhd ﬁasl-dzl,lecti:d, ih&asheil v&aﬁ vs(afér, J=5

g, 45%, Eﬁiﬂédiaw’(ﬂ)}asawhzte powder LC/MS 293 16 %/HH) Rp=2. 43 minutes; 1H
of 2- (1-tert-but oxycar bonyl - | Ht hi eno[3, 2- c] pyr azol - 3-y

NMR. (309 Mhz, ((d2 a0y §3p(s, 8H)op.23 @07 Piis iLH), rﬁléml(d,cia#%ﬁz;gHb c acid
- 250 ngy, 0.531 o i WO

586 LEh bt Bt 2004) 023814 - 112 (62)) ani sol ¢

(1.0 nmL), and dichloronethane (1.0 nL) at ambi ent

ser . ARG ek dE b BB st . ™

[600 mg) 205 wmol, ﬂdimqﬁz&e{ﬁllj )],mea%gﬁa{m]mamwsoﬁgg hcgdjteﬁ-o

vy et IR 7 EERCE Bl . e rfonst P s Do iy

bm(&phmlpﬁosghmoﬁedobaeﬁcﬁrﬂlotoptlmm(ﬂg Ebn@leﬁ z.‘ath aﬁlﬁ%ﬁh\/\gitjhg%q( %) )

(03 me, G113 s} R RS6en 15 B e A B 15 s e BBl s

then heaisd.dt batCewithatiting Grietiddgat Bfleril0s Maﬁzegothe &a@fbn%%j Uog[@d)ﬂ ure.
prOV| e

Tritur et her |l hept ane
room gty B ot e (3B oo Wil DR RPN il of 3
and brine. (ZSV\%DI smu_sl_slixiédlﬁ €The Eh@ﬁnﬂwl,er %%ﬁ?ﬁ@:ﬁbﬁmt@ﬂi sufféie ﬁldtﬂﬂzn
owaer SII,IC aceta e
solvent wasygmoved puden 7 f@@m@ %ﬂ%%ﬂ%w forpprThe caldesroﬁvqwe%s I H
chmmatogmne@ amlcwhmgmsv)ta SGlethyl a&tés’id@&rmthaﬁe aﬂd)thelﬂl 0%/ (br
Ve : ol

ethyl ace@te@gﬁ%ra teity ,, st 1f s owrs 111),
S-methox@diirjolo] ,E}_B]ﬁﬁdﬁeﬂ Tarboxylic ﬂCld tert»bgt}gl cster [470 mg (58%,

Intermediate (62)] as a tan foam. TLC Ry 0.46 (silica, 10% ethyl acetate/dichloromethane);

LC/MS: 471.19 (M+H), R = 4.02 minutes; TH NMR [300 Mhz, (CD3);80] - § 8.32 (d, J=9

Hz, 1H), 8.00 (d, /=5 Hz, 1H), 7.36 (d, /= 5 Hz, 1H), 7.07 (s, 1 H), 6.88 (d, /=9 Hz, 1H),
3.92 (s, 3H), 1.65 (s, 9H), 1.33 (s, 9H).

Step 4. To a solution of 2-(1-tert-butoxycarbonyl- 1 H-thieno[3,2-c]pyrazol-3-¥1)-5-methoxy-
pyrrolof3,2-bjpyridine-1-carboxylic acid tert-butyl ester {250 mg, 0.531 mmol, Intermediate




3- Brono- 6- (3-pi peridin-I-yl-propoxy)-2-(1 Hthieno

[3.2-clpvrazol -3-vl)-1 Hindole. WO 2005/ 026175

PCTI US2004/ 023814 -113- \ H\ |0 " OHN INy~OU/ N~

wo200¥@61fs | 0 ('a) Bak 5H 4stz Say 3 HrustoodszzsidN N, O O

I '\ o Jib5 NOO (64) Bnp4d \ Br \ \ Btry5

H-NIfO O H N~NH Bvnple 61 (66) Step 1.

2{1-tert-but oxycarbonyl -1 Ht hi eno[ 3, 2-c] pyrazol - 3-yl) -

6-(tert-butyl-dinethyl- silanyloxy}indol e-I-carboxylic
(62)], amsol&(:ll Oin.t)eﬂi dichloyémettaten(l.0 frltembien imipera(ifi3yas aid@dNG: 570

2 t 250 S 7.98
mﬂ“"m"’w{ “P}dél} 0 mﬁ %%Eﬁﬂ%ul“g"sﬂé’é%%ﬁ‘ 9% ?[ S‘% Ot . 6.86
reaction sohitibitiwaschedled th e biedt Semprthoe, badificdInithSs aftbons ﬂot&gimils , 9H),

carbonate(38p§g@&ﬁtp%§;%%ms repared, |g¥t€f%§(/§éﬁ%l el@?:‘%i r}ge

combined ex3idEtSivdré WhshetDwihr vated (20wl byl brine (20 mL) successwely, dried over

ma@mmf‘#‘%‘?%f’%l l a@e‘%no ‘ggﬁ"%H- E}g'l e &Oromc’gﬂb cation of

ethertheptan8 €1t 1) pfbvid @S mbtheg- o4 IH-ExaB.L e jriratol 3y m;gmgm Bbnal

ipwidine 107 e BRI ) S éeralihﬁi}g%ﬂ\@?% &e3eh0r b o
mp: 23443@?1 S et M?@a@%g ey %?O%%Q/:D%SP] 3-yl)-

5

§13.32 (br OH) 118 8Y (W ti¥h 7.74 (@, /=5 Hz, lH) 7.66 (4, J=9 Hz, 1H), 7.18 (4, J =
5 Hz, 1H), 6.58-6.53 (m, 2H), 3.85 (s, 3.




di nmet hyl - si | anyl oxy) -i ndol e-1 -carboxylic acid
tert-butyl ester [0.87 g, 1.51 mmol, Internediate
-(63)] in chloroform (15 nL) was added brom ne (95 AL,
1.81 mmol ). The reaction was stirred WD 2005/ 026175
WEgSIEE004/ 023814 - 114 at room t enper attv2o@usini ght
A sodium bisulfite solution was added until the orange
m xture taned to pale yellow. The m xture was
extracted with diethylll&t her. The organic |ayer was
dried over magnesium sulfate and concentrated. The

resi due was chro graphed through silic el
\ﬁaone(et hyli@ét ate, 95/5 thah &y el uant)
Tvohrivide 0. 49 gvdim TOmOdepr

3-[ 3¢brno-6{tart - batyl dinmethyl - S|Iany36xy} %E’
i nd -yl]- thieno[43, 2-c] pyrazol e-1-c oxyl acid
tertsbutyl esterﬁaﬁuﬂ brono-6-(tert- butyl di net hyl -

si | anyl oxy) - 2- (1H-t hi eno[ 3, 2- c] pyr azol - 3¢ yI)-|ndoIe | -
carboxylic acid tert-butyl ester as a p er. This
materi al was dissolved in dichloronethang I nL). Then
di -tertbutyl dicarbonate (0.28 g, 1.10 1),

triethylam (O 15 nL, 0.98 mmml) and DVAP (0.03 g,
0. 18 I ' re added.**The mi xture was st rred at
ro ve for 30-mnutes. e 7 Was
renoved c'The: si due was chromatggraghgd Ykough

I %

silica >Ibgptane et hyl acetate,
to produ
3-brono-2-(l-tert-butoxycarbonyl -1 Hthi@wnof3 2-c]p
rr~yl}6-(tlert-bLnrl -

di met hy1- sfisteanvl oxv) - i ndol e-| - carboxylic acid
tert-butyl| ester [0.33 g, 33 % Internediate (64)] as
a white powder. LCMLS: 648.1 (MtH), RT = 3 82 m nut es.

St ep SMutlon of @ 9

no t - but oxy®ar bonyl - | H-t 0): ' c] pyr az
) —"——*g ‘% <
(tert- but d|n€ silanyl o i ndol e- I-carboxylic

acid tert=butyl ter [0.32 g, 49"MDlemm.d Nt er medi at e
(64)] in®etrahydrofuran at 0C was added a 1.0 M TBAF
solution in tetrahydrofuran (0.5 nL, 0.51mol). The
resulting solution was stirred at OC for 30 m nutes.

Step 1. 2{hgrt-butpryembonyleidl-thiemf3 2 clpsivel-3-¢56-(etSbutd dimethyl -

slanplonfF R ch i i b Bl Benb 888 o s <o

RT= 42mﬂ®éﬁNmm@zSZﬂ (sﬂrstsgmd)bwsmﬂa@rwm ), MFf(m,eno[ 3
y

pvrazol - 3-y11- 6- hydr oxy-i ndol é- 1™~ carboxyl i-¢ "and

s), 6.86 (ly’aﬂd@ l@é (5 %H)sl %%(S,[JEIB QQ? (889 0.231(n 68)] meipriaeed 653 as an

yield using}r6t88les SRAM 1o BHER
ronDSZ- E,tertf utégfga %ﬁ%ﬁgﬁqa-§W9%no[3 2-c] pyraz

dlmethylﬂlapole-w }néﬂlﬁ%?rewyacidrwmdw&(&rﬂwm byaherpplitatied ¢f- but y|
method daﬁﬁﬁﬁrin EfmpR A6 Pt HIRr PaleRALEBAL BSR4 1 3

onppr
02/32861] for 5-(tert—b1ﬂy1—dplmethylsﬂanoxy)-1H—mdole—2-boromc acid.

Step 2. To a solution of 2 1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3 -yI)-6-(tert-butyl-
dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester [0.87 g, 1.51 mmol, Intermediate
{63)] in chloroform (15 mL) was added bromine (95 L, 1.81 mmol). The reaction was stirred




(4m.) was added cesium carbonate (0.33g, 1.0nmol). The
resul ting suspension was stirred at 75C for 1 hour
then filtered The. insoluble was filtered off. The

wo 2ekbaki-8t € was concentrated. The resi dﬂzﬁ'
fwomat ographed through silica gel ﬁ?’an@set hyl
acetate, 100/0 then 90/10) to prow de 3-brono 6

( 3- br ono- pmoxy} 2 )
(1-tart-butoxycar bonvll -1 Ht hi enof 32 cl nvrazol - 3-

m% 1 )] 9 1
aimmm}% ?lrr]et?nér m%dl at eM% 66; ?&ﬁﬂ% 'ia% | te &hée%%g{ﬁﬁ §; )
tumedtopelsare ad quwmmwmmmm@mwmmw

g@ﬁ{qufﬁ% trated X
dnedoverS r%@% 6-(3 br%érr% pro?gxyﬁ 2- S teat?gr%’u?doxyél%hfr bonyl - |
silica gel (Hhﬂﬁﬂne’ﬁfbl’la“«@%?%@@zggﬂ asg=lupnt) torpehylde 049 geffaboxyl i ¢ aci d

el gl S5 A SO P (0]

acetonitrile (4nmL) "were a nmer s

-ﬂnen0[3,2ﬂpmqufelﬂa¢wg1’hc@w$@ﬁml)esfamr3 -oroy ity dierditigi-ne (53
o HOERIPD ? The t 70C
silangt xyjj%{rI 4hours. 4 imﬁgﬂ%ﬁgﬁi%%%giﬁ%ﬁ%ﬁ:e% gt ed The
powder. me@%w%s@veé slichlorpmethanti (8 L b Theveti-tectbrty] (izedbpnaten d
(028 g, 1. 1@%&&1 BicfuDramib-0:15 L % ﬂ?&ﬁtﬂW'oﬁi (OOLBM?AH%S
ded. yel SO

The resulting ution
added. Thwmweé’@s WG@W@W@@W oa@ ihiputesa Fsgolvet wasgrmeveils h
The residuéPasbhioBRiogrhihe BSughisfiBL Sl th-HePAHEH: F%Lt&e B6:4 Q.sa% BitG 1 on

exchan e coI urm ( CX rrega bond efut from VA MA 50),
produce 3-brame, HegE OB P pyTazbl-Juvi-A-(tert-buty -ammm ain

dmethvl-sﬁﬁﬂb@?—@ldole Thﬁb@d?lw aeﬁ "térﬂ;u?vl és"m@ﬁm 3 9 6fed and

concentrated. The resi dué was chromat ograp ed tvv| ce
as a white Rofer lHMS; §48-1 B RT =G aimuésonet hane/ 1. OM anmmoni a i n

nmet hanol , 85/15 as eluant) to provi de 3-brono-6-(3-

pl neri di n-1-vl - oxy)-2-(111-tbienof3 2-c)p3m of 3
Step 3. Togkglution OfhUt@ine2{(12@erng3@3b&&d~Eieﬂmp¢[%2~c}§§1}moas -yB-Gour pl e

e g B BB M ey g TS 11 O

Intermediatp (44)] i teG@hynifurad atO”GMﬁsdﬂﬂx;vdalﬂmMTBngc?lut(odm J =8.3 11z,

sy 05t of . Tt stfiopphsintad °C i Db 71

The solvent3vad Yenfornpd. Thd)residde 943 chroinatdgdrdphed tRrotgh s{lida ge?11), 1. 92 (m

oo st NsuB b Bl o it Bl o -

1H-thieno[3/2-¢Ipyrikot-Bryk 6.0 dBox-inclble Srcabatylibacid thrt- bl b (0.2 3483%,

Intermedia m&?ﬁésoa%%%aﬁ tPCTI US2004/ 023814

Step 4. To 3-bromo-2-(1-tert-butoxycarbonyl- 1 H-thieno[3,2-c]pyrazol-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
75°C for 1 hour then filtered. The insoluble was filtered off., The filirate was concentrated. The
residue was chromatographed through silica gel (n-heptane/ethyl acetate, 100/0 then 20/10) to

provide 3-bromo-6-(3-bromo-propoxy)-2-1-tert-butoxycarbonyl-1H-thieno[3.2-clpyrazol-3-
yl}-indole-1-carboxylic acid tert-butyl ester [0.19 g, 72 %, Intermediate (66)] as a white foam.

LC/MS: 654.0 (M+H), RT=4.71 minutes,




-116 \ / H\UY W cm (69) stye i s cos s (73) (7i)
9-Fe al HOH HO (7 OINHO-N17! HO~H 00 O
(75) 06) :.. fnl SWWNN/ OH xH Np\ / 6anple R

Step 1. To a solution of
W@ 200826ID- t hi ophen- 2-yl) - met hanol (25g, rt80smmidzsisn
di chl or onet hane was added i m dazole (9.7g, 142mol)
‘followed by tert-butyldinethylsilyl chloride (23.4q,
156mmol ). The white suHpension was stirred at room
tenperature for 30 mnutes. The insol uble was
filtered of The filtrate was concentrated. The

Step 5.1 B BAAlo-603 Jb 1B35rop i3S 2 L 091; f"?%’ éﬁi&‘fh ;j)'ipgl%mq.e'

(.n- heptane/dlc
3-yl)-indpled raoxyl megmgg, 0. 26mmol, Intennedlaie (66)

acetonitriel(AD &ﬁéﬁ' & lDIEA n 4. 69,
Iﬁﬁgrnedlate 6% ﬁm@M%% yeI 'ﬁE?lﬁE%?NB 307.0
4-hydr ‘("KHI‘WP ding(f3 mgA. Sggmni) Nt mixture was genﬂy stirred at 70°C for 4hours. It

was then filtered and concentrated. The residue was dissolved in dichloromethane (2mL) and
anisole (0.5mL). Trifluoroacetic acid (0.5 mL) was added. The resulting bright yellow solution
was stirred at 40°C overnight as it turned to a greenish solution. It was directly loade:d onto a
cationic ion exchange column (SCX mega bond elut from VARIAN, 5g), washed wi-th
methanol and eluted with 1.0 M ammonia in methanol. The appropriate fractions were
combined and concentrated, The residue was chromatographed twice through silica gel
(dichloromethane/1.0M ammonia in methanol, 85/15 as eluant) to provide 3-bromo-6-(3-

. piperidin-1-yl- 1)-1H-indole [29 mg, 23 %, Example
61] as a purple powder. LC/MS: 475.08 (M+H), R =2.55 minmtes; LH NMR {300 Mhz,
(CD3)2801: 8 13.45 (s, 1H), 11.59 (s, 1H), 7.69 (d, T = 5.2 Hz, 1H), 7.27 (d,J=8.3 He, 1H),
7.15 (8, T=5.2 Bz, 1H), 6.91 (5, 1H), 6.75 (4, J = 8.0 Hz, 1H), 4.60 (brs, 1H), 3.99 (xm, 2 ),
3.47 (m, 1H), 2.80 (m, 2H), 2.1 (m, 2H), 1.92 (m, 2H), 1.73 (m, 2H), 1.42 (m, 2H), 1.13 (m,
2H).

Example 62
{3-[6-(3-Piperidin-1-yl-propoxy)-1H-indol-2-y1]-1H-thieno[3 .2-c1pyrazol-5-y1}-methano]




WD 2005/ 026175 PCTI US2004/ 023814 -117 Step 2. To a
sol uti on of (4-bronn-tbiophen-2-y|netho)cy)-tert-b
-dinethYl-silane 34.6 "dyl [ g, i 112.6 muol,

diate (67)] in tetrahydrofora t 0C

WOﬂ%ﬂ%@?Uﬁltrogen at nosphere was added Qm%ﬁg%wﬁkﬁkﬁ

sol ution in tetrahydroforan/ heptane/ et hyl benzene (68.8
m., 123.9 mm1l). ThepeN-fonzyl piperidine (15m, 135.
I mol ) was added. The dark green mixture was stirred
at room tenperature overni ght and qu hed with
saturated aqueous ammoni um chl ori delk Ht extracted
tw ce méth ethyI a etate. The organlc | §y was dried -

ve ghesi u ane d co rat fd. The residue

(ﬂ'heptane/ethyl acetate 90/10 as elkuant) to afford
3-bronn-5@ft9d-butyl‘ﬁlnethyl si | anyl®xynet hyl | -t hi oph
ene- 2-carbal dehyde [30.1 g, 80% Internediate (68)].

~Step 3. To a solution of FW‘

3- br ono- 5- (ﬂe t - butyl - di,nret hyl - si | ny| oxymet hyl ) -t hi op
:i\ - sHar Lgﬁgxd sd 30 89@? 7 nt er nedi at e
( ¥ Fm—et han Bﬁ“nL) added zophenone

hydegzone (20g, 104. 7nmmol ) . The resulting yell ow

sgl ution was stjrred at reflux for 6 hours. The

s vent was then renoved and the residue was
tographed through silica ge
ﬁpe/dichloronethane, 20/ 80 as eluant) to

d \Bbenzhydryl i dene- N-[1-[ 3-

@&1 bui vl - di met hyl - si | anvl oxvret hvl ) - t hi ophe

Qnethvlldene) hydrazine [41.3 g, Internediate

:ﬁ; €/ M5 515w MH) (2 FSone etected) RT =

To a solution

| -di neth

+

po

() !
sifl ApyT oxymetByl) -t h ‘Qhen 2-V17 - rretb}{( ene] - hydrazi n
é%%b 2g, 80.2mmol , /I'hter nedi ate | 54} in tol uene
nL) vere added benzophenone hydnazone (18. 9q,

96 2 mmol ), cesium carbonate (44. 3g, EQQ.B nol ) then
1, 1' - di phenyl phosphi nof errocene (6.66¢g, 12 mol), and
pal | adi um acetate (1.35g, 6 nmmol ). Th& orange m xture
was stirred at 90C for 20 hours. i.nsol ubl e was
filtered off and the filtrate Tﬁj co tratgd. The
resi due was chromat ographed (n pt and acetate,
90/ 10). The resulting dark orange oil ( g) was

di ssolved in ethanol (400mL), then concknt r at ed
hydrochloric acid (150n) was added Te“dark red

Step 1. To a solution of (4-bromo-thiophen-2-yl}-methanol (25g, 130mmol) in
dichloromethane was added imidazole (9.7g, 142mmol) followed by teri-butyldimethylsilyl
chloride (23.4g, 156mmol}). The white suspension wes stirred at room temperature for 30
minutes. The insoluble was filtered off. The filtrate was concentrated. The residual oil was
chromatographed through silica gel (n-heptane/dichloromethane, 90/10 as eluant) to produce

(4-bromo-thiophen-2-ylmethoxy)-tert-butyl-dimethyl-silane [34.6g, Intermediate (67)] as a
yellowish oil. LC/MS: 307.0 (M+H), RT = 4.38 minutes.




m xture was stirred at 75C overnight A 2.5 N sol ution
of sodi um hydroxide in water was added until pHis
neutral. The m xture was then extracted twice with
ethyl acetate. The organic |ayer was dried over
WohRedTSum sul f at e and concentrat ed. TheCresidussmas
chr omat ogr aphed WD 2005/ 026175 PCTI US2004/ 023814 -118
through silica gel (n-heptane/ethyl acetate, 50/50
then 20/ 80 as el uant)-#% afford (111-
t hi enoj 32-clpyrazol -5-yl)-nethanol [33 g, 27%
Internmediate (70)] as an orange powder. Step 5. To a

o2 TR by aral ety B R AGTRT

112.6 nﬂ'?q‘ré‘l F}&mtﬂ@h)(dm@m)(lm atig euﬂspmt@slsatmmphem
added 811 9 X4 TI®A sclur®: tang@ﬂ 9 31.1
e The. N Qlt?%rtee was st i r% T T oom tgég%é}%t!)ure |

mmol). F‘afiﬂ}}sfﬂﬁ% pigeridine £l5mE 136 1mmell wesarded; The dak gmndnmm was
stirred dPtobid teipb@iutedvaRLR bnd RS RAES sdilrid aq{%a heg ¢ ol or
e S exiracted

di sappeared.. The resulting m xtur

chlorideg i yat cxfracterl e Withrefhykacetis- Theergaaic dayerbive diied ovds mapdsium
sulfte 0 G Bath B YR SIAB T HohBo- NS 1 BBANASL HI Sk finf

concentrated. The residue was tri1tur
acetate, 8‘?’&0&15611“6%? -br, -dimethyl-silanyioxymethyl}-thiophene-

_carbalaéy eqStor gl kghe hﬁ%&e%g | pvrazol -5-vl }met hanol [5.3 g,
91% Internediate (71) )? LG/ Ms: 280.91 (M+H), RT =1.93
m nutes; 1H NVMR [300 Mz, (CD3)2SQ: 813.23 (s, 1H),

Step3. To ﬂ-ézﬂuﬁ&n of:BJblémo §(té§t4bu(ﬂ-dlméthﬁ-s§an§loﬂﬁeth}1} Riopflenf3. (d. J =

cataldepge {305, b bipin: (G ek GHLpesdiednol [ 2. 890,

benzophddns¥aRdone 4R e s&l%ﬂd B B! gh{j
p‘%%n L vvasznéaggled |c$n)tghazrél e (el.lékr!f&l %Sn%%a and tert-
for 6 ho V%W@ﬁrmve%ﬁ@m@uw e@gmatwmpwygh sitive

gel (n.hepwmmme&awzwms W) o rbdo@AN-Bdn 1y @9 Mend PGS AL UT €
t was thenh di I u ed vgth water and was

yihic hydsazing Hle3 | ayer
g, Intermédifte wa)g h@ziwwstlm mt}gr @ xsbhie@det&veﬁj RFBINE SR SHlf At

and concentrated. The resi due was chromat ographed
minutes.t hr ough silica gel (n-heptane/ethyl acetate, 100/0
then 90/ 10 then 70/30 as eluant) to produce
S5-(tert-butyl-dinethyl-silanyl oxynmethvl)-3 -
Step 4. To@gejution pf N-bpnzhysiygidene-&1)-{[3-tmoob &-(feB-bBiyl-diB&HY-

sﬂanylox}rﬁ@ﬂﬁﬁ)@%h@ﬁ Syf-Fiaddy Byl 4 g?%‘éﬁ’%&:mqlb MRi1ai39°- 0
(69)1in téuee:%fﬂ@ mp) et aﬂé@irbemzng)bnosm hydragdno @;8 Pet 962 Immod); ¢egivim- 1H- t hi
S R dap R mblpofoc 0GR Bl ' ©
palladnm(a@etatgg 358 6 TEeebpThe ozenge ndmmmwd at @9°Cfor20 hatre TH2. 264,
insoluble s AR hnd tld il s WrBeniEiRa. %’I\é edif g wad chioShatd) ographed
{n-heptane/ethy] acetate, 90/10). The resulting dark orange oil (45.7¢) was dissolved in

ethanol (400mL), then concentrated hydrochloric acid (150mL) was added. The dark red

mixture was stirred at 75°C overnight. A 2.5 N solution of sodium hydroxide in water was

added until pH is neutral. The mixture was then extracted twice with ethyl acstate. The organic

layer was dried over magnesium sulfate and concentrated. The residue was chromatographed




tenperature for 30 mn. The solvent was then renoved.
The residue was chromat ographed through silica ge
(dichl oronet hane as eluant) to produce

wo 200870304 - but yl - di net hyl silan xvnet hvl Ipcmsae0emzssie
3-iodo-thieno[3,2 c]nvrazole-|l-carboxylic acid tert

-butyl ester [3.57g, 84% Internediate (73)]. LC M5
495.07 (MtH), RT = 4837 minutes. | WD 2005/026175
PCT/ US2004/ 023814 -119 Step 8. To a solution of

through sﬂle*{éeﬁ(ﬁtheﬁbﬂc&fhyﬂbdm 50 thdnl 28/30 ¥y/divkht) maﬁldg;@- bor oni ¢

amd lg ?: gl ﬁ%%%lﬁ Interrﬁ(s ate ; z Er:pzfgd 2%/

I nternational Patent Application Publ i cati on No. WO

Step 5. To gfzq/l'%‘z?g P&?%W@&fiﬂ'}?@%@x)ﬁﬁ%@%ﬁ%g@zﬁ%z ol e-1-carbo

Intermediat {70)] én B%Iiﬂlﬁh i @¥tdethil forythmids {401 | Werd dddled potasfidiiyBloxicle
(.52 623 Rinad i ("?9% 3 ke, TH2 bbb ek Bt b rea s ot )

for 5 howurs. [ @ﬁ&bﬂmymﬁﬂms ahm@)sulﬁ&ﬁﬁ aste vk addednil maahﬂgad i un( D)

oolordlsapg cogﬁl EM th. gl chl ogncgdg%s %Mgﬁﬁ 385

combined ogamblaya:t \eeré &Sied 4¢r mAdfdesiiih fiffe ind ddﬁﬁniﬁﬁ:d.emie fEEi&ue mast ure

mmmdm%@ﬂst [ El%%g at 80 .f v ct?h:)egool

g, 91%, Intebrhdiige (M) 'i‘,cﬁ\ti@%ko ‘ﬁctﬁtkﬂi RT —'EVS@ nﬂﬁﬂénlfﬁNmﬁfo mgs dried
over mHgnesi um sulfate and concentrated The residue

(CD3),SOJvi#3.22 (3r LY. s, AH)) 644 (1i=0L6iz, $H), 4GA (dy bk 6.6 Bz, 1H).
hept ane/ et hyl acetate, 95/05 then 90/ 10) to produce
2-11-tert-butoxycarbonyl -5-(tert-butyl)

Step 6. To ﬁilxéﬁ%llﬁwﬁeﬁd i3 Q—ijﬁ&bﬂﬂrimﬁ%éﬂ []tz*spg ri@ﬁéma, Bhtehibltiate

-vl)-64tert di neth | oxv

(M)]in dJmFth!décrf@@mldE P YRS %deaeméa@lé (g Wmfé)sﬂnékﬁt 3. 8g, 76%
butyldimethyiSiiyEEHIGR AL g LB g,(ﬁ Sthinol). T MBilting 1ot waddiikd at Rbm=

m nut.es. .. To a_sol ution of
Atcmpemméorﬁm%ﬂﬁ B’E&‘Pﬂ?&‘&?‘i’dﬂ Viatenandas extgeied iV RS | - si | any
acetate, The'o%:;i&% wakstikd with water, dned over magnesium sulfate and -

hi eng c] pyrazal - 3-y (tert- butyl di met hyl -sil a
concen Wﬂ%@h@%@s@m Sehcag?iéﬂ heptape/etiglipcpipie.ast er

100/0 then 9030 &@n 763 (Pas BNEMt). to prodved S1REH- dezemm@mgr of uran
(301) at 0C was_added 1.0 M TBAF solution in

iodo- i S AR L i S bt V20 Vi powies LMY et a0

395.0 (MY K= 3. 9minute£act i on is conplete and was then diluted
with water. The resulting mxture was extracted with

ethyl acetate. The organic |ayer was dried over

Step 7. To W-&iﬂe&yﬂ éléﬁyﬁ)ﬁ?%ﬁ; ﬁ@'@ rlHtﬁieEﬁS,z-I]BﬁaZDfetfﬂdgue was

tographed”t ica
8.62 mmol, @@Mﬂﬁ(&bﬂﬁﬁﬂ@&@@@t (@@b}maddgww €228) uant) to

1.72mmol) @& W@? t(:"lcbarl?%J ox 26 %)r%d;fnmol) hydr oxy ngashsmlmdl H- t%l eno[ 3
temperature for 30 miz) Hhe sghver pvasghen removed. The residue was chromaiograp

through silica gel (dichloromethane as eluant) to produce 5-(tert-butyl-dimethyl-
silanyloxymethyl}-3-iodo-thieno[3.2-clpyrazole-1-carboxylic acid tert-butyl ester [3.57g, 84%%,
Intermediate (73)]. LC/MS: 495.07 (M), Ry = 4.37 mimutes.




hydr oxy-indol e | -carboxylic acid tert-butyl ester
[1.59 (66% Internediate (76)]. LC/ MS: 486.2 F (MH),
RT = 3.30 minutes. Step 10. To a suspension
of t- (| -tert-butoxycarbonyl -5-hydroxynet hyl -1 Ht hi eno[ 3
WO 052918 r azol - 3 yl ) - 6- hydro) y-i ndol e- | PEEPSoNYI3s¢ aci d
tert-butyl ester [1.45g, 2.99mmvl, Internediate (76)]
in 1,3 di bronmopropane SnrrL) was added cesium
carbonate (2.43g, 7.4 The suspensi on was

Step 8. o bln f L@Eﬂ@% "am“%ieaaép&%@i%ab%ﬁ?'ered
9. IBmMLKméFhedﬁtd: 711); ftRredBFtht ﬂ&ﬂomm%ihbd deferif&lin &;n le 46
chr ogr (n-he tane/ethyl acet at e, 8 hen
tﬂﬂ%ﬁ%@? %@hﬁgoné%m Qﬂ%zéﬁlibmﬁ‘ét{@é-bmdlmethyl-
sﬂanylo’x‘jaﬁ)ﬂiygaaad%&ht H b d &t@% esRE Br@q@ pronon
r car bo r oxvme
702@312%%%3; ;5%%%9%5% %‘X‘“’SFP‘) e{q#ddﬁéaqdﬁ‘ﬂé’ﬂboxyl ic acid
bw(mpﬂe@ﬂﬂho@whwlfm&nelmcms&&uﬁm t;ée,m Iaéﬁfhrafcﬁroﬁh@tb&%p 1)}r
385 m 6]%/55 gB 5RT = 2 m nutes 0]
&5 0-p 2l “%’F‘B’éff’}('g‘l;)nglf‘& #WW&%}% 8mmely dr oxy

was add%ﬁﬁé’ﬂmchﬂ%—vﬁab W&%D@'for l hour, It was aIIowed to cool down to ro
Ic acid tert- utyI

C razol - -i ndol e- 1- car boxyl
femperajyg é’P ‘%%W th ety pesteiockie atgeniq lavey yes dried over
magnesx&ﬁ@ﬁlﬂfélahd %@nﬁﬁdﬂlﬁe?@fd&ﬁggﬁ%ﬁ%@r&&%ﬁ RiLL LD EA
rmg g O. D

hepme/é'gyla%?% 444?31“719’ p6e Al -tegiluioxgga & I at  75C
dimethyE giftnyRs dlﬂﬁa]nenom té&i; I@ﬁ’neﬁ C§ x| Vﬁm
. wa rnnDye er ue MBS cnro mat o rapne roug
indole-1 Eenpoxslic aeitert byl eer B e o niermeciain i bME: T 3et hano

(M+H), BP~30Q7asueb uant) to produce a yellow oil. It was
di ssol ved i n di chl oronet hane (I m.). Anisole (0.5n)

then trifluoroacetic acid (0.5 nl) vvere added. The
Step 9. TcEdlulidd @ oL e Lif: 45C ni ght
<P then di ret%%[&e{&tq3 é%r%ho?tkg a§l gédlmnﬁ glﬂmnggﬂg%

thieno[3 ?V]RRPWN}YMW‘EWMM“SMEQQXYMMMOMO peid Ranol  an d
I
butyl et 3134615 Hiro MBIV B oA AR ) o SRS EREEIRCL 310

|ac I onNns were CO
1.0 M TBAdssolufignt iy tetrebydtofuran. dihe frbanrsolotintvau griredat 7 @ilthe

reaction%rgoc?L oxv#h%gl nggﬁ%hlwmi@?ﬁﬂ%wwmwft yl}-

ethyl acetpiot Foa oxghniq l8gemges didDavermegmsing s@Rle and@nantvridf Thepowder .

res:duewhghma?yggg&cig[ ES%““%’ 42 1 nglt%é%lgb/w/:l R/I 309 i

eluant) to(pghduc 2=£1-8

(M+H), RT = 30 minutes.

Step 10, To a suspension of 2-(1-tert-butoxycarbonyl-5-hydroxymethyl-1H-thieno[3,2-
¢Jpyrazol-3-yl}-6-hydroxy-indole-1-carboxytic acid fert-butyl ester [1.45 2, 2.99mmol,
Intermediate (76)] in 1,3 dibromopropane (5mL) was added cesium carbonate (2.43g,
7.48mmol). The suspension was stirred at 80°C for 3 hours. It was allowed to cool down fo
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




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). Exanple 63

obe3ad 6- (3- Pi peridin-|-yl-propoxy)- lkkd al | -1 H-t
Wozuﬁslfo{éo‘;igs% 32-c] pyraw - 5-vl net hyfl - ni ner ?bd*[ﬂlﬁgd-4]g%81¥m '

2005/ 026175 PCTI US2004/ 023814 -121- 0 fl O 170 O

(78) Step | Step 3 ggN S a g/ NO1 O NN 1-0- H O

Exanple 63 Step 1. To

Q(S-bmm@?lﬁé’bﬁcb‘{-%ﬁ?eﬁpﬁlﬂﬂ* % Zm%s-hv&&&rhetbﬂlm&m&@rswmﬁzﬁydr oxym
e - | eno , L .
)indole-{-casopatic il Ertobutyl csip P e S5 ategaediate G2)) 4 YMS OBt y|

M), RPS88I min@R0 g, 1.63nmmol, Internediate (77)] in
acetonitrile (20nm.) were added pol ymer supported DI EA

(3.83mmol /g, 850 ng, 3.26mmol) and piperidine
(0.32n., 3.26mmol). The m xture was stirred gently at
60C for 4 hours. The PS-DVA was filtered and the

sol vent was renoved. The residue was chronmat ographed

s 1. T ) 20 L S T Rl @ 1
c]pyrazol-Jad}-iosole bedfmmxtic 264 tednipbesie( 6we; A4mimol, Enapslids @THvr azol
inacetoniele Ty Er b il s PBRATEN b i 202090 ' 55
and piperidine\{#?i tLe0.52ramu]). TheGhikfsre veak Stirfed vyt 759 For-3 HBm@ T hai nut es.
PS-DIEA was filtered and the solvent was removed. The residue was chromatographed through

silica gel (dichloromethane/1.0M ammonia in methanol, 90/10 as elnant) to produce a yellow

oil. It was dissolved in dichloromethane (1mL). Anisole (0.5mL) then trifluoroacetic acid (0.5

ml) were added. The resulting yellow solution was stirred at 45°C ovemnight then directly

loaded onto a cationic exchange column (VARIAN, mega bond elut, 5g) washed with methanol

and eluted with 1.0M ammonia in methanol. The appropriate fractions were combined and
concentrated. The residue was triturated in dichloromethane to afford {3-[6-(3-piperidin-I-yl-
propoxy)-1H-indol-2-yi}-1H-thieno[3.2-clpyrazol-5-yi}-methanol [91mg, 84%, Example 62]

as a white powder. LC/MS: 411.3 (M+H), RT = 2.42 minutes; 1 NMR [300 Mhz,
(CD3)2S0]: 6 13.05 (s, 1H), 11.33 (s, 1H), 7.42 (d, Y= 8.5 Hz, 1H), 7.05 (5, 1H), 6.91 (5, 1H),

6.65 (dd, J1 = 8.5 Hz, J,=1.7 Hz, 1H), 6.52 (s, 1H), 5.65 (t, ] = 5.7 Hz, 1H), 4.70 (4, T=5.5 -
Hz, 2H), 3.99 (t, ] = 6.2 Hz, 2H), 2.45-2.36 (m, 6H), 1.89 (quint, J= 6.7Hz, 2H), 1.49 (4, J = -

5.0 Hz, 4H), 1.39 (d, J=5.2 Hz 2H).




Step 2. To
2{1-tert-butoxycarbonyl - 5- hydroxynet hyl -1 Ht hi eno[ 3, 2-
c] pyrazol - 3-yl)-6-(3-
eridin-1-yl- propoxy)-lndole | - carboxylic acid
Wé%ﬁ&”ﬁﬁ%yl ester [1.21g, |.98mmol, | nrerus2eivatias (78) ]
i n di chl or onet hane (25nL) at 0C was added
triethylamne (0.29nL, 2.28nmmol) and net hane sul f onyl
chloride (0.34n, 4.40#&hvol). The nixture was stirred
at QC for 30 nminutes then at roomtenperature for 4

fiout 3 t was diluted wth grchhprgqnet hane t hen

shed @iyt h sat urat ed sodi y [ The organic
Layes. wes drd ed” oveéF2nagndsi
P 814 -122 su ofit Pat ed. The
residu S chronatographed t hrodgh s ca ge
(dich -\-thane/netbanol 90/ 10_as_¢gl uant) to produce

o

2{| -tgrt- butoxycarbonyl
met hane U|fonvloxvnethvl-lFLthien@§32-c]pyrazol-3-v11-

6- (3-pi peridin-1-yl propoxyl -indola i 1-carboxylic
acid torseibutyl ester [0.85g, 62% pternedlate (79)]
as a yellow foam LCM.S: 689.3 (ML = 2.58

m nutes! Step 3. To
2- (1-tert-butoxycarbonyl - 5- net hanesul f onyl oxymet hyl - I H

, 2-c] pyrazol - 3-

i peridin-1-yl- pgggfxy)- ?ole-l-carboxylic
butyl fester [158qy, 026mRl, s | nternediate
97?\ n gighpor omret hane (5nl) mereNaoﬂad .
triethy|alme (40L, 0.31mmol), and

4- hydrq&yﬁgperldlne (55nmg, 0.52nmol). * The m xPtre was
stirred at 45C for 15 hours. |t gs@se concentrated. The
resi dU® was chr onmat ogr aphed through silica ge

(di chl oronet hane/ 1. OM ammoni a i n et hanol, 90/ 10).

g The appropriate fractions were conbined and
tep 1. Todr{a-Bep By Trfletert-paesyenmonyla sy divrymethyla - thiagogs, -

c}pyrazol@l-ﬁj'-ihdbllm}ﬂa%@ie a&@ﬂf—%ﬂt?@gtcri{ﬂ)ﬁ%gﬁﬂézgn&g@qﬁdéﬁ%g Pdti on

Tci quoroacetlc aci d
in acetoni{ziie Ll ) vegrpdded pofiyesr sepporied LA 6. S8 ndiinioagt | y

d piperld@a ehEm ¢ (Marian
D oD I, e g B0 B e 18
PS-DIEA gpeg giliered gpct the solvenymasremencd Tihﬂrendnemmiutomaﬁbﬁplﬂﬂimfcmgil ate
ilica gel {dicBietoh@fshe MNBHCnfR) ntr d_ The residue
: cag:f:g trlturated |nH%Pni?%§%%§{ gg? ﬁkgﬁgonatographed
buto CATPONY k=Y 5 £.ct q1EKaY B 19 DL 99/ 10 as
dole-1-cRAbebIRE dcidishs-Bifiy® ¥k
i:gg___J%QBXVT—T?g%%aﬁTEgéﬁé?qkﬁﬁéﬁgeno gﬁ%ﬂ?v%ybﬁ?ol 5-yl e
’1\456&-?;/3% Rt 1-fiioweso] “ [ 19ng, Exanple 63]. LCIMS: 494. 3
( M+H) | RT =1.77 nminutes: 1H NVR [300 Mhz, (CD3)2SC: S

13.01 (s, |h), 11.30 (s, 111), 7.40 (d, J = 8.5 Hz,
Step 2. TopH{lterbutatydabpnyl-bihydrGy@Qhy- AH ik 3,26 18y 613= 8. 6 He,

piperidin- IEyl-propoxy)—mdnle-l-carboxyhc acid tert-butyl ester [1.21g, 1.98mmol,
 Intermediate (78)] in dichloromethane (25mL) at 0°C was added triethylamine (0.29mL,
2.28mmol) and methane sulfonyl chloride (0.34mL, 4.40mmol). The mixture was stirred at 0°C
for 30 minutes then at room temperature for 4 hours, It was diluted with dichloromethane then
washed with saturated sodinm bicarbonate. The organic layer was dried over magnesium

2

_.H'O




32= 2.1 Hz, 1H), 4.54 (d, J= 4 H7, 111), 3.98 (t, J =
62Hz 211), 3.71 (s, 2H), 3.46 (m 111), 2.77 (in,
2.49-2.35 (m 61D, 2.15 (t, J= 9.7 Hz, 2H),1.90

wom({ggm,g e6 7Hz, 2H),1.73 (m 21-1), 19@%550;&341”? o

2- {5 [ 4- (4 Fl uor o- phenvl | - pi perazin-1-vlinmethvl|-1Hthi
eno[ 3. 2-cl pvrazol - 3434l } - 6- (3- pi peridin-|
-vl - nropoxv) -1 Hindol e WD 2005/ 026175

sulfate and &%mom@%am chfoﬂa&%gr!s;khﬁd thoEghEﬂicas%\leﬁonpound [ LT ME:

(M11), = 17 m nutes VR [ 300 Mz,
(dlchlommf(deeﬁsleé@egh 9001 3 g i od umf_temmmkg 59 (d, 3

meﬂ]anesuﬂ?n oxPmetH -lﬁ-lfﬂmmo antaisdi Sol-36-(3Giraddih 10 ﬂ- auv" lgd%m(t |
1-carboryli acy s el eser 0853, 3% {n@megqasec%ame@aw;om NS 2 64

ssgs(hmgh{ls:zé‘dﬂmm& 49-2.33 (m 6H), 1.88 (t, J = 6.7 Hz,
1.49 (m 411), 1.38 (m 211)] was prepared in 46%

yi eI d using procedures simlar to those of Exanple 63,
LYo oi ,
sip3. To SUASL bl ebibeci R RAER b BERE 2OIEAL S, ol o
yl}é{B-pip@ﬁ:nh}bxlﬂ;oboﬁmeﬂﬁe-(—garhoxyhc acid tert-butyl ester [150mg, 0.26mmol,

- t hi 3
Intermedxaxéz(eg %;‘}.‘Irc%%%?&éan@ l(?n&? ﬁ)\éﬁa&tﬂa H«lﬂg ammezééiby}l, %Hi bi %Eﬁc{ Thi
4-hydroxypipaitine (fiiag,[0L5CnMBD). e inixduré Whstsdirredfai4 52 fc9$5 hnmu]teuss 1H NI\/R
consentatods T v sSprBprsbg i st B idhppepeup i g
ammonia in $ekhano]] Pl)/]10).7Thé @pprdpeiate fractods. vﬁrefdzmblﬂrﬂib.)ld coﬁceﬁﬁate&i TheJ =

. . AH7.. 111). 7. 06 1H) . . 6. 90. (S, . 64.(d, J=
residu v sl o g el By Btal pftbeonc i 41 ) 17
(0.5mL) washd@ea. 'ﬂﬁsolﬁ:ld)lwaquﬁBd £A5°0301)3 hotrs. Qﬂwe(sthendmﬁ_/ldédbd 2H) ,

onto acaﬁoué’%i]gﬁam%% chlgl‘%i‘P éé P#?a o %%l)u %égggg) q%ggﬁﬂ%tﬂﬂgi? yi el d

and eluted wéth (b SMiatnitiohin i misliangll The yppréfirinte Fucfibrsawtervaibined and

concentated,FR A B Bl r D fpn S bt fioign

silica gel (dichloromethane/methanol, 90/10 as eluant} to provide 1-{3-[6-{3-piperidin-1-vl-
propoxy)-1H-indol-2-yl}-1H-thieno{3.2-c]pyrazol-5-ylmethyl } -piperidin-4-ol [19mg, Example
63]. LC/MS: 494.3 (M+H), R = 1,77 minutes; LH NMR [300 Mhz, (CD3),80}: 6 13.01 (s,
1h), 11.30 (s, 1H), 7.40 (d, J = 8.5 Hz, 1H), 7.04 (s, 1H), 6.90 (s, 1H), 6.64 (dd, J1=8.6 Hz,
J2=2.1 Hz, 1H), 4.54 (d, J=4 Hz, 1H), 3.98 (1, ] = 6.2 Hz, 2H), 3.71 (s, 2H), 3.46 (m, 1H),
2.77 (m, 2H), 2.49-2.35 (m, 6H), 2.15 (, J=9.7 Hz, 2H), 1.90 (t, J= 6.7Hz, 2H), 1.73 (m, 2H),
1.55-1.30 (m, 8H).

Example 64
2-{5-[4-{4-Fluoro-phenvyl}-piperazin-1-ylmethyl]-1H-thieno[3.2-clpyrazol-3-v1}-6-(3-

piperidin-1-vi-propoxy)-1H-indole




Exanpl e 66 Benzyl-{3-[6-(3-piperidin-I-vl-propo2D

| Hindol -2-vll-IHtlueno[ 32-c] pvrazol - 5-yl net hvl |
amne HS O H This conmpound [LC MS: 500.3 (M+l), RT
=1.68 mnutes; 1H NVR [300 Mz, (CD3)2SQ: S 13.00
WP2L00SMA6I7S 1129 (s, 111), 7.42-7.20 (m WHUS0T4/0@3BIA S,
1H), 6.90 (d, J=2Hz, 111), 6.64 (dd, J1l= 2.2 Hz, J2=
8. 5Hz, 1H), 6.53 (s, 1112) 3.98 (t, J= 6.5Hz, 211),
3.93 (s, 211), 3.76 (8!%11), 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 ( rﬁ was prepared in 37%yield using
procedur esnNsi m | a 8, t hose of Exanple 63,

substi t ut @ benz ine for 4-trydroxypiperidine in
step 3 of anpl e ple 67

663- Pi peridin-|-vl pr [5 trifluoronethyl -piper
i din-I-vhnethyl)-I H-thno[3 @
c] pyrazol -3-yl 1-IHindole F F N I H N HThis
conmpound [LC/MS: 546.3 (MtH), RT 6 mnutes; 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,
This compm;nsi rmms 5(733 (M‘HH))RT 3201 mindes; I e 3002k, (CI) 458227
m1 ; &g =10. 8Hz), 192178 (m 4211,1.50
51307% Hpik 0(81%732 J?&iﬁ]ﬂsl\i&s"lpl(%tiar@@(mnl}ﬁﬁ@/%(nﬁld
1H), 6.6338,0¢ 8. ryd l.e. 63,
B s 1y BB o B B o
2H), 2 62‘ @ﬁ»&%%ﬁwgéméﬂqé 8§ ﬁ, Js‘t@ 28}, Lo Gmpie 1.68(m, V¥D]

was preﬁ@&":iﬁ @@@M@u&ﬁ@%@%ﬁ@ ﬁﬁ%%@@w@e of éx%ﬁpl%%lm%un%g

1-{4-fluoro-phenyl)-piperazine for 4-hydroxypiperidine in step 3 of Example 63.

Example 65
Methyl-{3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-vi]-1 H-thieno[3,2-c]pyrazol-5-ylmethyl -

Q‘\/\/O

ez

5
TN é
H
This compound [LC/MS: 501.3 (M+H), R = 1.93 minutes; 1H NMR [300 Mhz, (CD3),SO};
813.01 (s, 1H), 11.31 (5, 1H), 8.49 (4, J=4.5Hz, 1H), 7.77 (m, 1H), 7.47 (d, = §Hz, 1H), 7.40
(d,7=8.5 Hz, 1H), 7.26 (t, J= 6.1Hz, 1H), 7.06 (s, 1H), 6.90 (s, 1H), 6.64 (d, J= 8.7H, 1H),
6.52 (s, 1H), 3.99(s, 3H), 3.97 (m, 2H), 3.87 (5, 2H), 2.43 (m, 6H), 1.91 (t, J= 6.4Hz, 2H), 1.53

(m, 4H), 1.40 (m, ZH)] was prepared in 6% yield using procedures similar to those of Example
63, substituting methyl-pyridin-2-y}-aminefor 4-hydroxypiperidine in step 3 of Example 63,




f24LE'i neridin-1:3 kethvl -|1 Hthi enof 3
2-c] pyrazol -3yl l-1Hindol-5vlil methanol 0 O0s ~ /
VP~ N Vx ?ez NN AO~ 1AtB/ I / 6i\ ~3 OO0 I(m el
wo20dsi2175- N1 0 x / 6 "NJ ~6 N/ "J N "B/ perhus6d023sB80 tf$
Step 1. -To
5{tert-butyl-dinethyl-silanyl oxynet hyl)-3-iodo-thieno]
3,2-c] pyrdzole-l-cartmaxylic acid tert-butyl ester
[410mg, 0.83mml, Internediate (73)] in
t et rahydrof uran (5Btanple®§ added a 1.0M Tl 3AF sol ution
spairAat et rahywdr of | 92nmml.) at

Bz (3B H B St o e Bl i

amine was renoved and the residue was chromat ographed
through silica gel (dichloronethanel ethyl acetate,
90/1 Cas el uant )ol fford 5-hy, ymet hyl - 3-i odo-
t hi enof3 2-[c] pyr aly -1 - car box c acid tert-b_ 1yl
ester [23 739 ernedlat (80)] as a white
powder. LC/MS: 380. 9 NRT = 2.8 minutes. WD
2005/ 026175  PCT/ US2( , -126 Step 2. To
5- hydr oxynet hyl - 8< thteno[ 3, 2-c] pyrazol e
| - carboxylic aC|d tart-toutyl ester [220nmg, O0.58mmmol,
Internediate (80)] in dichloronetbane (5nL) were added
triethylamne (85L, 0.67mmol), and nethane sul fonyl

This compdull C/M8: 506.9 v+, R BB kninuEl SHHINGR [HOE MERFCIS b0 ed
8§ 13.00 (s, 1H), 11.29 (s, 1H), 7.42-7.20 (m, 6H), 7.04 (s, 1H), 6.90 (d, J=2Hz, 1H), 6.64 (dd,
J1=2.2 Hz, J2=8.5Hz, 1H), 6.53 (s, 1H), 3.98 (t, J= 6.5Hz, 2H), 3.93 (s, 2H), 3.76 (s, 1H),

2.94 (bs, 1H), 2.41 (t, J=1.9Hz, 2H), 2:34 (m, 4H), 1.88 (m, 2H), 1.50 (m, 4H), 1.38 (m, 2H)]
was prepared in 37% yield using procedures similar to those of Example 63, substituting

benzylamine for 4-hydroxypiperidine in step 3 of Example 63.

Example 67

clpyrazol-3-yl)-1H-indole

S PO
O )
Ni\/

‘This compound [LC/MS: 546.3 (M+H), RT = 1.66 minutes; 1H NMR [300 Mhz, (CD3);S0]:

8 13.03 (s, 1E), 11.29 (s, 1H), 7.39 (d, J=8.5Hz, 1H), 7.07 (s, 1H), 6.89 (s, 1H), 6.63 (m, 1H),
6.52 (s, 1H), 3.98 (t, J=6.3Hz, 2H), 3.77 (s, 2H), 3.01 (d, I=11Hz, 2H), 2.43-2.27 (m, 7H), 2.07
(t, J=10.8Fiz), 1.92-1.78 (m, 4H), 1.50 (tm, 6H), 1.37 (m, 2H)] was prepared in 36% yield using
procedures similar to those of Example 63, substituting 4-trifluoromethy)-piperidine for
4-hydroxypiperidine in step 3 of Example 63.




at 0OC for 15 mnutes then at roomtenperature for 30

m nutes. The solution was washed with saturated sodi um

bi car bonate. The organic | ayer was dried over

magnesi um sul fate and i concentrated to afford
WORSEAS5- met hanesul f onyl oxynmet hyl -t hi eRG8s2®4/ePB81yr azol

e-l-carboxylic acid tert-butyl luster [220ng, 79%

Internedlate (81)] as a white foam LC Ms: 458. 97

( MtH) , 3.39 nimiges. Step 3. To

3-i odo- 5- nethanesulfonyloxynethyl-thleno[3,2-c]pyrazo

e-1-carboxylic acid tert- butyl ester [210ng, O0.46

nmol , Internedlate @gé%@e$gldichloronethane (3nmL) were
) OH O 55ny0|) and plperldlne

&5 5 ' B ANES iethangl  r oom
tenperqture for 1 hour. The sol vent was renoved and
the r %due was chro ograp, hed éb rough silica ge
(di chf ne/egnyl eluant) to
produce 3- &- 5-—prper i —giﬁeth
| -thieno[ 3. 2)\ pyrazol e- I¢harboxyllc aﬁid tert-butyl
ester [110n§,-J53% | nt er medli at e (82)f ds a white

;ganl LC Mg, "448.0 (N%Fb,m = 2.55 nlgytes. Step 4.
3-iodo-5-pi peridin- 1yl thieno[3 2-c]pyrazb|e-|-
carboxylic acid tert- b [ 390M,: 0. 87mMo

tedi ate (82)] 4in 1, g\dlo ane(f?nt) were added’

Intér
u&
@ i | anmxymst hyl -I H i ndol

1- carbq 1d L@LL_luuguh_esLer , 1.13mmol ,
vedi gt @ £8), prepareeas described in Exanple 1-4

of I ntefnal onal Patent Application PuydlicationNo. WO

02/ 328614]", Jaand [1, 1" -bi s(di phenyl phosphi o) -

ferrocenekmdlchloropalIadiun(ll) (compPex with

di chl oro hane (1:1)) (50mg, 0.07mmol), followed by

cesi um car|d®hate (1.13g, 3.48mvol) and water (3nL).

The m xturje was stirred at 80C for 3 hours. It was

thenyextracted three tinmes with ethyl acetate. The

or gani ¢ ayer was dried over’nmgnesium sul fate and

concen resi dual oil ral ogr aphed

throqg g-gel (disghl oro >t hanol , 95/ 05

efﬁﬁht, ¢ O pr odute—2=6-tert - Bk oxycar bonyl - 5-

p|p i d <yl methyl IHt ieno[3.2-x¥pyrazol 3 vl

5-(tert£uﬂgl-d|nethvl si l anvl oxynelf hyl ) =

i ndol e-1-carboxylic acid tert-butyl ester [310ng, 53%

Internedigfe (83)] as a white po % LCO M. 681.33

3.88 mnutes. WO 2005/026175

P 4/ Q23814 -127 Ste
Stp1. T %%’ﬁé—;?%npﬁy HBBAYP o pme e esmezglrheahgplia e ¢ h
acid tert-betpiodstas [2H0Rde Py S3amal, ﬁierhﬁb&iaté(ﬂ)] in tetrahydrofuran (SmL) was added
a 1.0M TBAF solution in tetrahydrofiran (0.92mL, 0.92mmol) at 0°C. The solution was stirred

at 0°C for 1 hour. The solvent was removed and the residue was chromatographed through

ronic acid

silica gel (dichloromethane/ethyl acetate, 90/10as eluant) to afford S-hydroxymethyl-3-iodo-

thienof3,2-c]pyrazole-1-carboxylic acid tert-butyl ester [230mg, 73%, Intermediate (80} asa
white powder, LC/MS: 380.97 (M-+H), R = 2.8 mimrtes. '




(tert-butyl-di nethyl -sil anyl oxynet hyl ) -i ndol e- | car boxy
lic acid tert-butyl ester [530ng, 0.78mmmuol,
Intermediate (83)] in tetrahydrofuran (I Onl) at 0OC

wo 08ssiadded a | M solution of TBAF in beffabeidseii uan
(0.86, 0.86mmmol). The m xture was stirred at 0C for 2

hours. It was diluted with ethyl acetate and washed
wi th saturated aquegpg. anmoni um chl ori de. The organic
| ayer was dried over magnesi um sul fate and

Step 2. Toddiyd:efghﬂeazgdaaliodo'&hﬁnd[m a&ﬁcprat Bpfledsr t hr ough

[220mg, O?i %%%(g&iﬁﬁ%ﬁ%( tate 8%19 as el uant)

(35, 0.6, i nibtanechiFSaY iloridek 5ty 1) @Mﬁnmmﬁawas Brd ) - 5
atO"Cfor]éy dr oxynet hvl i ndol e car boxyli acid tert-butyl

WthFﬁ Pheinist dhesplutign vps washedhivitle f oam

deﬁ;ﬂ\@ca: PheldMskl: RS Sttt 6. To
sauraied (1- te%?gebutchycahg%r%f&eaol peridin-1|-yl Ilnttﬁeﬂtohyl -I H-t hi

concenuategltﬂﬁf@ dj_;gf%iﬁgga@pm_ﬂ -thienof3.2-¢ e-1-carbo

acid tert-bublY KPP 0FBd, Pk, ﬁt&&e&ae 131)3%9%%&& BON: b eud7- dquﬁyl
est er [280rrg, . Intermediate (84)] in a

RT=3.39 miniiesir e of tetrahydroflnan (5mL) and water (InL) was
added sodi um hydroxi de (150ng, 3.75mmol). The m xture
was stirred at 65C overnight. It was diluted with

Step 3. To g+4idipi5-repthanemlbnylymethyhithienof3e2-ciprzazolerd eaboxylic ahldeat- ur at ed

I
b ester QIR0 S ST RICHRG () B d GV GO Tl (o0
triethylamie 0.0 e} dnd Bplendme (ssmgxﬁémmmmmm@wasma at
Qqra hr ough
room tempes : %gﬁ é&ﬁ‘qﬁ%ﬁ“’% or omat ane ; § ﬁ}fugggémmm a{% q‘ﬁ%t hanol ,
through SIIIWU@CHMMGMWWI awta] Udlftay eloat) po mwetinces-iodo-5-

' s I 5
g;ggr&{[%_eno i gj—c; Jl'e}i ¥ ~butvl e erélIOHg 53/1’hano|

Intermediaté (Be)kes a\ﬂﬂ@f@dm ‘B&P (MﬁI}aRmhﬁtSémm@mUer LC/ VS
367.1 (MtH), RT = 2.22 minutes; |1l NVR [300 Mz,
(CD3)2S0]: S 13.08 (s, 1H), 11.45 (s, 111), 7.47 (s,

Step 4.. To 3-tdio-5-pipdeklin- Dylmdthyl-1Bend[ %1 c]pytdedlk-1-cdbOdiid fid tdrivbutyl . 05 (s,

ISSIYIN S XCHAET MR DRGSR NN w@ s
dmethyl—sﬂ(zﬂytbxym&&j))—lHEﬁdﬂﬂ:ﬂ-&nﬁﬂ: atid{l &a{b&nﬁ&wﬁ&&ﬁbutyl ester

(450mg, llé¥m @/? “&F%E@I eno - llg%/dﬁn (% 1H-| nd

Patent Appliefiibh PERiBAWA N2 380 0232862831@[I{ﬂbm(&phenylphos;;hmo)-

ferrocene] dichloropalladinm(Il} (complex with dichloromsthane (1:1)) (50mg, 0.07mmol),

followed by cesium carbonate (1.13g, 3.48mmol) and water (3mL). The mixture was stirred at

80°C for 3 hours. It was then extracted three times with ethyl acetate, The organic layer was

dried over magnesium sulfate and concentrated. The residual oil was chromatographed through.

silica gel (dlchlorometbanafmethanol 95/05 as eluant) to produce 2~(1-tert-butoxycarbonyl-5-

indole-1-carboxvlic acid tert-butyl ester [310mg, 53%, Intermediate (83)] as a white powder.
LC/MS: 681.33 (M+H), RT = 3.88 minutes.




N 8W I ~S &3 R5) (86) (MRSI Sup 4 S I sky S &ep6
O NNE(91) 00189) Strp7 ONS~/ 1S.P 8 ,fN ort
Stv O SSN0(93) R4) a,10 a 6 N Eonpka Step 1.
é4 br ono-t hi ophen-2-yl)-net hanol (18.8g, 97.4nmmol,
W°I2Pﬂ5 ¥#Edi ate (85)] in tehahydrof uran POOGRAIJ02084
added sodi um hydride (3.99g, 97.4mml) at OC under
nitrogen atnosphere. The reaction m xture was stirred

at room tenperature fd#7-30 mi nutes.
9. 7mmol ) was added

di de (3.6
Step 5. Egtz;(g%%%m% ¥ llaff?f@%l#rlgﬁérgftm ?Hﬁbéenoﬁgﬂclwmﬂﬁ)ﬂ}s‘fh e

. - hour .
(e b@ﬁ?&h&nﬁgﬁ% ?I%ﬁ;gﬁ&-l esul % m xt urgste; so%(t ract ed
078, g ) o c@mm dFeyoins esiammorc
| & Snbn was
mﬂ%ﬁ%ﬁ%a@ﬁeﬁi thrﬂgnﬂ]h g i % Hr?gpt anel et yl VWO

diluted withatybacsiaty sndeyiedwith Wamw amir@gium 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 2- 1-tert-butoxycarbonyl-
5-piperidin-1-ylmethy]-1H-thieno[3.2-clpyrazol-3-y1}-5-hydroxymethyl-indole-1-carboxylic
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-1-ylmethyl-1 H-thieno[j ,2-c]pyrazol-3-yl)-5-
hydroxymethyl-indole-I-carboxylic acid tert-butyl ester [280mg, 0.50mmol, Intermediate (84)]
in a mixture of tetrahydrofuran (5mL) and water (ImL) was added sodium hydroxide (150mg,
3.75mmol). The mixture was stirred at 65°C overnight. It was diluted with ethyl acetate. The
mixture was washed with saturated aqueous ammeonium 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/1.0M
ammonia in methanol, 95/05 then 50/50 as eluant) to produce [2-(5-piperidin-1-ylmethyl-1H-
thienof3.2-clpyrazol-3-yl)-1H-indol-5-yl]-methanol [10mg, 5%, Example 6§] as a white
powder, LC/MS: 367.1 (M+H), RT = 2.22 minutes; LH NMR [300 Mhz, (CD3),580]: 6 13.08
(s, 1H), 11.45 (s, 1H), 7.47 (s, 1H), 7.34 (d, J = 8.2 Hz, 1H), 7.07 (s, 1H), 7.05 (s, 1H), 6.57 (s,
1H), 4.98 (m, 1H), 4.53 (d, J=5.8Hz, 2H), 3.71 (5, 2H), 2.44 (m, 4H), 1.53 (m, 4H), 1.42 (m,

2H).

Example 69
ethyl-1H-thieno[3.2¢




acetate, 90/10 as eluant) to provide
2- benzyl oxynet hyl - 4- br ono-t hi onhene [ 29. 2g,
Intermediate (86)] (quantitative) as a yellow oil.

wo 200sfeses: 282. 96 (MrH), RT = 3. 68 m nut egrus2fes@sid. TO
2- benzyl oxynet hyl - 4- br ono-t hi ophene (29.2g, 103mmmol ,
Internmediate (86)1 in tetrahydrofuran (100m) was
added dropwi se a 1.8b¢solution of LDA in
tetrahydrofiaan (63nlL, 113mmol) at OC under nitrogen

at nosphere. The solution was stirr t for 30
wnytes. Th fornyl piperddjne ( 7 , 127mmol)
was added ant{ he reaction stirredd at OC for 45
ELCl i, hut atmsoo te ratyy e foR 1% DEQnut es, and was
qUEnch sa 30 aqUeous i um chl ori de.
& The n1xt e was extaacted W th ethyhs, acetate. The

e organie | ayer was éfi ed over magnesigym sul fate and
concentrated The residual oil mas cihr omat ogr aphed

t hrough silica (n- hept ane agetate, 90/10 as
eluant) to affé?EL
5- ben vonyneth 3- bro hi oph - -carbaldehvde

/g,ln fﬁjﬁ?rayanor oiL Step 3.

oS- de 5' 1ox) ' net hYl g3+ Epr ono- t hi oPhgye- 2- car bal dehYde
3 29/ 74.6mmol, Internediate (87)] in ethanol was
dded hydrazone benzophenone (16. 1g, 82mmol). The
xture was stirred at 80C overni ght. The sol vent was
\+, eno The resi dual - was chromat ographed t hrough
~L° Sili gel (Rs hyI acetate, 60/40 en 0/100

el uant) to ﬂ%zgduce N- benZhydry ne N

fbenzvl ox 3- bro -th|o 2-yN),-met hvfid
o
‘f@?f [ 68052 st l ser fredi at e

v/ hvdra

] as a iﬁgl
g Step 4. Tﬁé@

&}benzhydrylldenquﬂ[l (5- benzyl oxyrBthy4 - 3- br omo-t hi o

phen-2-yl)- nethylidene]-hydrazine (34 69. 5nmmol

Intermediate (88)] in toluene (500mnL) re added
hydrazone benzophenone (16.4, 83. 4muol )g=cesi um

car bonat e (38. 4qg, 118.2nnﬁTE;%w€s(

1, 1' di phenyl phosphi nof erroc B¢ &%QI) and
pal l adium (I11) acetate (1.17g, 5. othwsh) . The
suspensi on was stirred at 90C under ni !
at nosphere until reaction is conpleteN/\ g
was renoved. The residual oil was chronmgfographed
(ethyl acetate/n- heptane, 10/90 as mkuwmant) to product
an orange oil. It was dissolved in ethanol (350ni).
Concentrated hydrochloric acid (100nL) was added. The

Step 1. To (d-a:rdmwﬂxmﬂshan-e-ﬁmmﬁoﬂ (18 8¢ 2 umMOICnfeatiedial38d)dnr s t hen

te&ahydmﬁ.r%l&l ﬁcgd%’at o hgér}dgv)(l,\g??g, Sl diirieD of G S
atmosphere, The reacﬁon mixture was stirred at room temperature for 30 minwutes.
Tetrabutylammonium iodide (3.6g, 9.7mmol) was added followed by benzyl bromide (11.6mL,
97.Ammol). The mixture was stitred at room temperature for 1 hour. Water was added. The
resulting mixture was extracted with diethyl ether. The ether layer was dried over magnesivm
sulfate and concentrated. The residue was chromatographed through silica gel (n-heptane/ethyl

solid. LU 04&. / (MkH), RT




dried over magnesium sulfate and concentrated. The
resi due was chromat ogr aphed t hrough WO 2005/ 026175
PCT/ US2004/ 023814 -130 silica gel (n-heptane/ethyl
acetate, 80/20 then 50/50 as eluant) to afford
WEB20pERE5 oxymet hl - 1H-t hi eno[ 3, 2- c] pyr aRcHEs2§0823814 37%
Internmediate (89)] as an orange powder. LC/ Ms: 245.1
(MtH), RT = 2.83 minutes. 11l NVR [300 Mz, (CD3)2SQ:
tautoner 1: 8 12.97 (-d429-1H), 7.73 (s, |IH), 7.40-7.25
% 511), 715705(m|H), 4.71 (s, 211), 4.55 (s,
acetate p{)qughlglg};gprogde 7yl : iy heQ@:(ga 111),

InIenneZlatﬂ' g%‘gl (%é:ét%d%’ve) ) yelle dib LE/L@ Zéﬁﬁl H), ﬁ'r Z% 6§ Elnu?e; 3)
5 Benzyl oxyI 3-i odo I H- t hi enoj 3, 2-c [ I nternedi ate

step 2. 99 dhpelimopit-btorscdmbeRd 20 20 Gomish o Gy 5
tetrahydrdforae(100ndl) Emd@ﬂ érolﬁﬁset: sﬁusrﬁtsolgum ?itg)A 1:1 mdroﬁran

(6smL PR B e s emesphene B A 5 24 o
mmmes N&?n;g%ﬁﬁﬂmc(gbox | i Dl d tert-but ei&ug%?fr
sired of (. Gh AR Bt 8 R Footire S S5 mimate. P "BOREPLME usi ng
saturate{DiqReReI ARG diiolid TheOnikiiRSRs iradwdIRR b8yl abBte. The

ubst . .
organio B3 S A sy el e ARt DR ges s pl e £ of
chromatbgr@jh&f tﬂfﬁﬁﬁh aiI!].I& geﬂﬂ-)n}pta‘n%thyl acetate, 90710 as eluant) 1o afford

Ie Step
x PGS RIORbeng: £-Ca 4;@@@3 %%@Waaaﬁofaﬁg nof 3
oil. 2-c] pvrazol 3- YL(tert

but yl - di met hyl - si | anyl oxy) -i ndol e-1-carboxylic acid
tert-butyl ester [Internediate (92)] was prepared in

Step 3. %byﬁzglbd’mte&%'mmﬂcgwe&cﬁbﬂﬂehﬁé (28.0g, 7hesgolpf Exanpl e
tntecmedgitg 8713 Rogayt it Aled ydesons bevpnbinspe16 1 PR T | - car bo

mixture ¥4 stiedacB0AC befrighh The/dolverttwas remprled tTRE ﬁﬁ@haaﬂevaé 91)] for
chromatcf%:pﬁ)eq %q-i%u;*: eLE%%é;(ﬂ? g«lrggigélg‘ﬁy? Lc%w\lte 6%%0 9: X/ 160 ase uant to

produce S-beizBydilibast-Wi-F1 (BbRirIvtyrsihbicrtose diofHer D ik ethoBdssar bony|

hezind 341, 8 Aot g (R el e s Lo ke 1

(M-+H), Exalpdtin 4rdQ.8aminutksNt er nat i onal Patent Application
Publ i cati on No. WD 02/32861] for

5-(tert-butyl -di net hyl -

Step 4. gﬂglh %&g&&n&néﬁQI{swmyﬁﬁﬁ@m&ﬂﬁdﬂm@ﬁj e- 2-boronic

mﬂyﬁd@ﬁk@%@&&ﬁaﬁ%ﬂ%@ﬂ@@@@ (831} intelrea (SBGRly ereiadderli enof 32

hydrazon? Béln%h&éﬂz‘ (1634 ¥3, hnmﬁon BeXittr dBEite@38 45 CAE. @ﬁzﬁmwz Ngm gm ,

but ty ester [Intermediate (93
L diphepyggobimmocsses 5 4 frbeh PP YRARER (1476336 i of ]
5.2mmol} Fhe MspBisOf FEiRS! 2% HO¥C lufer hifodeN AR Eepire i AERYi G i9 D
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 ethano}l (350mL).
Concentrated hydrochloric acid (100mL) was added. The dark mixture was stirred at 80°C for
15 hours then diluted with water, It was extracted with ethy] acetate. The organic layer was
dried over magnesium sulfate and concentrated. The residue was chromatographed through




substituting
2- (5-benzyl oxynet hyl -1 -tert-butoxycarbonyl -1 Hthieno[3
, 2-c] pyrazol - 3-yl)-6-

wo 20326175 but yl - di met hyl - si | anyl oxy) - i ndQicgkmismbRRaxy! i C
acid tert-butyl ester [Internediate (92)] for WD
2005/ 026175 PCT/ 0s2004/ 023814 -131 2-(1
tert-but oxycarbonyl =kjg-t hi eno[ 3, 2c] pyrazol -3-yl)-5-(te
rt-butyl -di met hyl -sil anO)y}i ndol e- 1-car boxyl ic acid

silica gel (p-deptanblatiyilacetats, 80720 (i &p/50 as ehmdtto Bedri bilpplethil: t ert

T I R R N ey

(M+H), RPSDEE nfidultt LR B b@Mﬁ%‘&@M 82)@%?.{3@3_98&4{1&%, 7R =

4.82 mnutes] was prepare
(s, 1H), 749 DZ5e(eh, S19)s 7. 55- 163 (@ 1 ED), &1, 11 1 318, 955 (s /25D 8ploRerTES 13.27

s, 150, B SERLA0H3 O ER1517.05 Gp B A7y 2B A5y P 1 ¢ i eno 3

, 2- c]pyrazol - 3-yl)-6-hydroxy-indol e-1-carboxylic acid
ert,-butyl di a
sep. s Shenditdhy o8l o me R indls Toheinn (o0 541 ) 5
371.0 (M+H34 BJTGBQ/‘M nuinlddspwids pe-adrelix ¥ 7% gield @bisl précedulres Bl to B54CT -

of Examplai“(’g'ﬂ{%“‘ing SoerrorEetys Hripeno (B2 €lyyesnist Bitcpmediate (BB o] 3
forlH-ﬂneﬁd;[),ﬂl; viap0| 6-vloxvl propyll-Qoeridin-4-01 [ Exanple

L : 517.1 (MtH), RT = 3.02 mnutes; 1H NVR [300
I\/hz (CD3)2SC: 8 13.17 (brs, 1H),11.35 (brs 111),
Step 6. 5-5k 1 Jiﬁdoﬁhﬂno 3& ledtboxytictici fertltflivl ekier 1- 7 HZ,

65 J1=
Uﬂmed'ﬂf‘% )} vigs P?%’afe%m 190% Ywiauwprchdmz Fuilaro Bese efﬁxammlz)( 3.98

5B, subsutnftﬁ:g s-ixnzﬁméybléthy12.-sb&do B35 ﬂafbn&[ﬁrﬁ-cjp?‘)azolegh?egn {?c%]]t%r 2.50
do-1H- o3 2) (m 20, 1
3-iodo-1H- e§%[ £iPysR ] was prepared in 52%yiel d using
procedures simlar to those of Step 6 in Exanple 5,

bstltut' g 2-(5-benz on nmet h I-1 tert-
Step 7. 2-(3 byl tert-p u*a.-.wo. enalT2reln &lier8_ br ono- p

butyl-dimeth @ RIM6YIhxy)-RAGIL-2 nb:b@mm?_rmnﬂ_ [Inﬂm%fe&atb tbtz)j lva@st er
od i éé,pt .e[gnedl ate_(94)

prepared In B2 e R R T i oe@%oéﬁfwwéﬁs&vémw -1 H

-benzyloxﬁuﬁﬂﬁhb[oﬁo—ﬁneﬁ&[&}lfc]ﬁﬁ?iegl-h’hall}dxﬂ{i%ﬂtch—bﬁtgf é@@%%" ic acid
ﬂntcnnedla% ?{}gggtﬁ %é&tﬁ%:ﬁ&ﬂ?{g@é —carlt;oo s cpalclp (teerrtl-bulcygl sswr gnrd
6-(tert-butyl3ip&thyl-kitindily)- bliet-Butoky R AFTE H-indol-b bdibhit #60| - 6-yI ] _pent a
(ntermediaf? (74), Jikparch by the application of method described in Example 4-6 of
International Patent Application Publication No, WO 02/32861] for S-(tert-butyl-dimethyl-
silanoxy)-1-(tert-butoxycarbonyl)-1 H-indole-2-boronic acid.

Step 8. 2-(5-Benzyloxymethyl-1-tert-butoxycarbonyl-1H-thieno[3.2-¢ 1-3-v1
hydroxy-indole-1-carboxylic acid tert-butyl 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-1-tert-butoxycarbonyl-1H-thienof3,2-c]pyrazol-3-yl)-6-
(tert-butyl-dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester [Intermediate (92)] for




HNN H W 2005/026175 PCTI US2004/ 023814 -132 To
2-(1-tert-butoxycarbonyl -l Htbieno[ 3, 2-c] pyrazol -3-yl)
-indol e-1, 6-di carboxylic acid 1-tert- butyl ester
6-nmet hyl ester [250nmg, O.5mmol, Internediate (36)] in
WQ 8950203 dr of uran (5nL) was added a | . Ortwos2oiins4 of
et hyl magnesi um brom de in tetrahydrofisan (2.5n,
2.5mmol ) at -45C under nitrogen. The m xture was
aIIovved to warmup and3btirred at roomtenperature for
An addi tional 2nL of 1.0OM ethyl magnesium

h
2o RO L e R APyt Tt bt b i v

lwbosﬂiclaﬂ@fén@tnyr@@mterrperature overnight It was then
quenched wth a mxture of brine and saturated

ammoni um chloride and extracted with ethyl acetate.
341 1 | fate

Step 9. THEB 2Rk 1196 ﬁ&%%
and ¢Q centrateo! The resi due hed

bromo-pronoxy}-indole: | carbaxvlic, acid terf- byl exian Entenmedinte (RIBILEIMS: 6900 50 as
(M+H), RIps0g82 Imitnfes Pﬁ@%ﬁﬁ'&d iB 72{/8?(1&]% E%iﬁ%&%f_&%? %.F}}f%%n'; n%lose g5 %

zzol - 3-vl)-1H1indol - 6- vl
ExampleSE, mybtisuting P-(srbenzsdoxpinsthyd- 1 provitierycab@ly MBI thd26(32- (MFH) , RT

oy 330 %@&Po%%&?%%@w@ g%&w&ﬁ?r%é?"&msfﬁ 50

2(1-tert to onylrﬂﬂrﬂneew 2 pBaz@irizy i 3-hydroFy-ihBolé-1-cAbloxylicacd. 2Hz,

teﬂ_bwig—s%r 6.94 (dd, J1=1.|Hz, J2= 8.4Hz, 111), 6.56 (d,
J=1.5Hz, 1H), 4.41 (s, 1H), 1.76 (m 413). 0.66 (t.

] =6. 2Hz, 6H). Exan'pl e 71

Step 10.3= {gﬁz{%ﬁﬁ%ﬁ AL :
-clpyrazol - 3-y
propyl}-GipRiBinaA % | BEripE B, m&%ﬂﬁ@% RT=1§62 ﬁ:m{xteé) lﬁldrvm* /o
o7

[300 Mhz, (0193)280] 6 13.17 (brs, 1H), 11.35 (brs, 1H), 7.45-7.25 (m, 6H), 7.20 (s, 1H),
6.91 (d, J=1.7 Hz, 1H), 6.65 (dd, J1= 8.6Hz, J2= 2.1Hz, 1H), 6.55 (s, 1H), 4.78 (s, 2H), 4.59
(s, 28), 4.53 (m, 1H), 3.98 (t, J= 6.4Hz, 2H), 3.44 (m, 1H), 2.72 (m, 2H), 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-1H-thieno[3 ,2—c]pyrazol—3-y1)—6-(3-bromp—propoxy)—indole—l—carboxylic acid
tert-buty] ester [Intermediate (94)] for 5-(3-bromo-propoxy)-2- 1-tert-butoxycarbonyl-1H-
thienof3,2-c]pyrazol-3-yl)-indole-1-carboxylic acid tert-butyl ester and 4-hydroxypiperidine for

s.uou

/

piperidine,

. Example 70
3-[2-(1H-Thieno[3.2-¢]pyrazol-3-vi)-1H-indo}-6-v1]-pentan-3-ol




(91) Stepi NNS Ilp N +N 1/ Step2Hs g/ p
g Exanple 71 Step 1. To
5- benzyl oxynet hyl - 3-i odo-t hi eno[ 3, 2- c] pyrazol e=l - car bo

wo 200005 acid tert-butyl ester (1. 789,P§n@§&nﬂbm4
Intermediate (91)] in 1,4-di oxane were added

successi vely copper |od|de (0.07g, 0.38mmmol),
[1, 1" - bi s(di phenyl phgsphi no) - f en- ocene]
di chl oropal | adiun(11) (conplex w th dichloronethane

To 2-(1-terf- Butax)y&arb(oﬁyl-‘mgma@[swﬂgﬂzna -Andadid- 1,68 xbiid ¥l fent-
carboxyl | ¢ aci - tert-butyl ester-6- nmet hyl
buty ester Y 2 OB LA G bRt (59 T The
added 2 1.0M 30lutib©of WR§] edghdsiu@iChrondle @Q&h@rﬂiﬁfuénrfpstﬁ% 25hgEnat room
ute

tenperature for 2 hours. It was di with ethyl

-45°C undeg pifrpgep.clha FEKtUg Y lemaRite e adetierd ahepum dumpemiet fofim
3 hours. ADABRGRONA &F1.08ehy? iurd BEmidl SRBbCwhANEH, MRS dried

over g S|un1sulfa e and concentrated. The residue

resulting sqjpion Why B HTPR TSGR oBayaitdi wis then gegched with
mixture off)ﬁhelaﬁﬁaﬁﬁ%ﬁ RRYhiug eR-Ak 8ad cMwﬁﬁ‘&ﬁM QlehfiOpR el uant)
give 2-(5-benzyl oxynet hyl -

m?mmhWFﬁW%ﬂHFSw@“EWﬁVW%?B@mﬁmVwaﬁﬁﬁéﬂéﬂEﬁgwﬁﬁ%arboxvl|c
epRSd/ @yl £ethfE 50/ as@ifal toprofifee[ 9. WO

2005/026175 c§r|uzoo4 023814 -134 710/ I nt er nedi at e
axak3-yB-1gl-indol-fa] 137mg S8terfreple 784S a

chromato

1 2] { B '
awmwm%ﬁ(%e)&nzvf oré(v?rlgﬁ:lrvl rts’ t%{ult\ug% BOOrI%h%(ﬁDmEI- "hi enoj 3

13.18 (s, 11D; Q]4pYs, BT 78(dyI=p: 2H£1de g:5b (sﬁrH)dz m&,lmmkz!, zigl

@ -sang g ERa Rt g5 R-s S 66 503 (#ﬁ«ﬁﬁ?“g‘égﬁsgi/ .87

1.76 (m, 4H)j 00661 BH.2HS 6H).gr een powder .




Step 2. To
2- (5-benzyl oxynet hyl -1 -tert-but oxycarbonyl -1 Hthieno[3
, 2-c] pyrazol -3-yl)-indol e- 1, 6-di carboxylic acid
1- tert-butyl ester 6-nethyl ester [0.35g, 0.68mmop],
WO ORI ate (95)] in tetrahydrof ur an PCEIEP04mL38H478C
under nitrogen was added a |.OM sol uti on of
et hyl magnesi um brom de in tetrahydrofisan (1.7nlL,
1.7mmol ). The mixture-%#8s stirred at -78C for 1 hour.
additional 1.7nL of 1.OM ethyl nmagnesi um brom de
Agggiion was added. The tenperature was raised to
- and the mxture was stinr | hour. It was
t hen &| dtowarn#p to rop @xat ure overni ght
The reactfi {in m xture was quenched wiéh saturated
aqueous %$ED ium chloride and tracted with ethyl
acetate.o organi c layer was drred over nagnesi um
sul fate and concentrjated. The resi due was
chromat 89r aphed thro gh silica ge
(di chl or onet hane/ et hy|f®'acet ate, 50/ 50 as el uant) to
produce 3-[2-(5-benzyl oxynet hvl -1 Ht

i eno[ 3, 2-c] pyrazol -3'1 - 1Hindol-6 yl]-renter-3-o0l
[9 71] as a-dei ge powder. VE:
446, .19 m nute Vhz,
(CD3) 13918 (s, 1H), 11. 44 .50 (s,
1H), 3—._@5 11), 7.43 (d, : M- 7.36 (m
511y 5~21Me, 1H), 6.93 (in, : . J=1.2117,

{ o
1H), 4. 780%%1 2H), 4.59 (s, 2H), 4.438 (s, 1H), 1.75
(m 4H), 0.686 (m 61D. Exanple 72 t2-(5-Benzvl ox)

met hvl - | Heg Ni enol 32-c] pyrazol -3-yl)-1 Hindol-6-yll-di-
pyridin-2-jvl -methanol  off ~1 s H® To
2- br onopyrli di ne (305ng, 1.9mmvol) i n anhydrous
t et rahydr afS®%an (2nlL), at -78C in nitrogen
at mospher¢g, was added a 2.5M sol ution of n-butyl
it [ tetéggydrofuran (0.76m., WO 20051026175

-135 1.9mmol ). A sol ution of
_ t hyl - 1Ht hi eno[ 3, 2- c] pyrazol -3-yl)-ind
ol e-1, di garPoxylic acid 1-tert-butyl ester 6-nethyl
ester [16 0.38mmol, Internediate (96)] in
tetrahydr uran (5nlL) was added. The dark m xture was
al | one ~Marmup slowy to room tenperature. It was
guenched with saturated aqueous ammoni um chl ori de and
extracted wth

Step 1. To 5-beqzyloxymethyl—3-iodo—thieno[3,2-c]pyrazole—'l-carboxylic acid tert-butyl ester
(1.78g, 3.78mmol, Intermediate (91)] in 1,4-dioxane were added successively copper iodide
(0.07g, 0.38mmol), [1,1"-bis(diphenylphosphino)-ferrocene] dichloropalladium(IT) (complex
with dichloromethane (1:1)) (0.14g, 0.19mmol), and trimethyl(indole- 1,6-dicarboxylic acid, 1-
tert-buty] ester-6-methyl ester)tin [4.1g, 9.45mmol, Intermediate (37)]. The mixture was stirred
at 30°C for 5 hours then at room temperature for 2 hours. It was diluted with cthy! 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- 3-benzyloxymethyl-1H-
thienofB.2c]mI—3 ~y1)-indole-1.6-dicarboxylic acid I-tert-butyl ester 6-methvyl ester [1.66g,




ethyl acetate. The organic |ayer was dried over
magnesi um sul fate and concentrated. The resi due was
chr omat ogr aphed twi ce through silica gel
wo 2006688 or omet hane/ et hyl acetate, 70/ 3ftus2dobese1H0/ 50 as
eluant) to afford
f2- (5-benzvl oxynet hyl -1 Ht hi enof 3, 2-cl pyr zzol -3
yl)-1Hindol 6 vll-gdgpyridin-2-yl-nmethano] [60 ny,
33% Exanple 72] as a white powder. LQGVS: 544.2
71%, Interr{elfitel}96), RE/MS: 3165 RS 4.5 A drkntiMRad ﬁovM%dex(a@I%) 250 :
S 139f)9 (brs 11??}011%5 (brEM? o3 8 49 (m 211),
AL thignef3 12z 6-7.26 (m

5-be 3
| | 73 (d, J=
dmarboggh@d&')dlt&t&%d@&g&#ﬂ E37é[(i%‘]lzl_t§ﬂn§§%i 1 (2H) _
518.2 M+HyRer T 3BT wifitpy avasiysd may be prepared by t he

application or adaptation of the nmethods described
her ei nabove: Exanple 73 1-f
Step 2. To 3(5}&4@1@ydmy1-l¢&tuﬂmmmbmypm¥&dn&pmw S-VI)deoIeF t hi eno

IG—dwarbO)Riﬁé ﬂfl] B%ﬁ"%zg‘ }%ﬁt@?# b#ﬁg osRent Bttt o N N

et a1
o ol -6-yl|: -3-0

R S EL ) R odor o 435 (4

additional 1 (mnrcf tom eﬂylyﬂagﬂ’ehﬁ)lmmfo&@c[d sdluﬁbnlwayhdaai rvd thmgeHdrdWegno( 3 2

msedto_45g 3}1/:{53201 -vl}-1H-indol 6 vyl)-nentan-3-ol NI S\

was stirred for 1 hour, It was then allowed to warm up fo room
temperature overnight. The reaction mixture was quenched with saturated aqueous ammonium
chloride and extracted with ethyl acetate. The organic layer was dried over maguesium sulfate
and concentrated. The residue was chromatographed through silica gel (dichloromethane/ethyl
acetate, 50/50 as eluant) to produce 3-[2-(5-benzyloxymethyl-1H-thieno[3.2-c]pyrazol-3-v1)-
1H-indol-6-yi]-pentan-3-ol [95mg, 61%, Example 71] as a beige powder. LC/MS: 446.3
(M+H), RT = 3.19 minutes, IH NMR [300 Mhz, (CD3»S0]: 5 13.18 (s, 1H), 11.44 (s, 1H),
7.50 (s, 1H), 7.45 (s, 1H), 7.43 (d, J=8.3Hz, 1H), 7.36 (m, SH), 7.21 (5, 1H), 6.93 (m, 1H), 6.55
(d, J=1.2Hz, 1H), 4.78 (s, 2H), 4.59 (s, 2H), 4.43 (5, 1H), 1.75 (m, 4H), 0.66 (m, 6H).

To 2-bromopyridine (305mg, 1.9mmol) in anhydrous fetrahydrofuran (2mL), at ~78°C in
nitrogen atmosphere, was added a 2.5M soluiion of n-butyl lithium in tetrahydrofuran (0.76mL,




H N~NH OH Exanple 76
3-f2-(5-pi perazin-1-vl nethvl -1 Hthienof 3. 2-cl pyrazol -3
-yl )-1Hindol -6-vll-nentan-3-0l N N NH H OH Exanple

77

W@BP0241% pi per azi n-1 -yl -1 H-t hi enor 3. 2chBFFE8M4038| ) - | H
-indol - 6-vl Il -nentan-3-o0l W 2005/ 026175
PCTI US2004/ 023814 -13psN ~J  NH OH Exanple 78 3-f
2-f5-(3-cycl opropyl - f

1.9mmbl). A s@hﬂ&ﬁﬁizé(i—ﬁémﬂoxyﬁet&ﬁklﬁtﬂﬁ%ﬁ,ﬁc]%ﬂﬁbmﬂﬁﬁ@&g(-B,G-Vlll- %gk
anpl e

. i ndol -.6-y11- pentan-3-ol N iO N H O
doabogiepeia a5 e il OB gl st CBI ) - | bt
tetrahytiofieah (Fnl Was 46l e dack edixturbiwbddliblved @ i BloR1y3®room
temperature. It was quenched with saturated agueous 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

then 50/50 as eluant) to afford [2-(5-benzyloxymethyl- 1H-thieno[3.2-clpyrazol-3-yD)-1H-indol-

6-y11-di-pyridin-2-vl-methanol [60 mg, 33%, Example 72] as a white powder, LO/MS: 544.2
(M+H), RT = 2.65 minutes. Iy NMR [300 Mhz, (CD3)2S0]: 6 13.19 (brs, 1H), 11.45 (brs,

1H), 8.49 (m, 2H), 7.77 (m, 2H), 7.63 (d, J=7.8Hz, 2H), 7.43-7.26 {m, 9H), 7.19 (5, 1H), 7.94
(d, J=8.6Hz, 1H), 6.73 (d, J= 3.7Hz, 1H), 6.57 (s, 1H), 4.77 (s, 2H), 4.58 (3, 2H).

The following compounds may be prepared by the application or adaptation of the methods

described hereinabove:

Example 73




bi s- (1-net hyl - pi peridin-4-yl)-f2-(1Hthienof3.2-clpvra
zol -3-yl)-1Hindol -6-yl1-nethanol . N NNNHH OHW
2005/ 026175 PCTI US2004/ 023814 -138 Exanple 81

wo0 200802617 5- (1 Tl uor onet hyl -1 H-t hi enof 3, 2-psdrRyddn®ss3- Yl ) -1
Hindol -6-yll-pentan-3-o0l CF3 / NH O Exanple 82
4-f 2- (1H-t hi enof 3. Z-fg’lﬁpyr azol - 3-yl)-1Hindol - 6-yl | pi pe
ridin-4-ol F CP, pnt""OHH Examlp a 83
6- (4-fluoro-piperidin-4-vl)-2-(1Hthienof 3, 2-cl pyrazol
-3-yl)-1Hindole I / H\X-NHj4OH Exanple 84 F
2-f 2- (1H-t hi enof 3, 2-cl pyrazpl -8-yl ) -1H i ndol - 6-yl | - but
an-2-ol NNE off Exanple B
142- (1H-t hi enof 3..Z%s}F
none ~* F I MO @ N_Em:,PCT/ 13S2004/ 023814 -139

Exanpl e 86 on
Example 75
3-(2-{5- idin-4-yloxy)-piperidin-1-ylmethvl]-1H-thieno[3.2-c]pyrazol-3-yl }-1H-indol-6-

yI)-pentan-3-0l




3-f3-Piyeridin-4-yl-2-(1Hthi enof 3. 2-cl pyrazol -3-y1)-1

H i ndol -6-yll-pentan3-01 H N H NNH OH Exanple 87

3-f3-u idin-4-vl-2-(1Hthi enof 3

2-cl pyrazol -3-yl)-1Hindol - 6-v1l-pentan-3-01 j N N NH
WEro2eanpl e 88 PCT/US2004/023814

3-f3-(4-nethyl -pi Mazin-1-vl)-2-(1Hthi enof3

2-cl pyrezol -3 vl)-1Hipdol -6-yl | -pentan 3 01 OH

Exanpl e 89 3-f3-noroholin-4-vlnethyl-2-(1Hthienof3

2-el pyrazol -3-vl)-1Hindol -6-yl§ -pentan 3 0l N NOHH

Exanple 90 4-f2-(1Hthienof 3, 28l pvrazol -3

yl)-1 Hindol-6-yll-tetrahydr ran-4-ol - WO

2005/ 026175 PCT/ 1352004/ 02381 -140- OH Exanple 91

3-f 2-f .

5- (1- hydroxy-| - met A Ht hi enof 3, 2-cl nvrazol -3

-yll -1Hi ndol - 62y 1 OH N NH OR Exanple

92 3-f2-(5-met horyge | - 1Ht hi enof 3, 2-cl pyra

ool -3-yl)-3-pyrigin-4-vl -l Hindol-6-vll-pentan-3-

Example 78
3-{2-[5-(3-cyclopropvl-1.2.4loxadiazol-5-y1}-1H-thienol3,2-c1pyrazol-3-v1]-1H-indol-6-v1 } -

pentan-3-ol

Example 79
3-[2-(5-pvridin-4-vl-1H-thieno[3.2-¢]pyrazol-3-y]}- 1H-indo]-6-vl]-pentan-3-ol




oo NO NNH H OH Exanple 93
442- (5- met hoxvnet hyl -1 Ht hi enof 3, 2-cl pyrazol -3-yl)-1H
i ndol -6-vll-tetrah pvran-4-ol 0 0/ NNH H H

e 94
wozo?_fc? - (5- met hoxymet hyl -1 Ht hi enof 3, 2- Clcgf)tllszoofsmfssg
yl)-3-pi perazin-1-yl -1 Hindol-6-yll-pentan- 3-01 WO
2005/ 026175 PCT/ US20B4f 023814 -141 o H . N-NH OH
Exanpl e 95 3-f2-(5-net hoxvnet hvl -1 Ht hi enof 3
2-cl pyrazol -3-yl)-3-nprmhol i n-4-1 nmethl 1H i ndol - 6-yl |

pentan-3-ol o ON pxabbj¥lgr OH Exam I p a 96 24346 (1
.ethyI-I-hvdroxv nropv 2 yII-IH-thlenofS
3-{2-(5-difmoromsthyl-1Hshienol3,2-a lpyraze) tan-3-0l

Bxample 82
4-[2-(1H-thieno[3.2-cIpyrazol-3-yl}-1H-indol-6-y1]-pipetidin-4-ol

8

Example 83
6-(4-fluoro-piperidin-4-v1}-2-(1 H-thienof3.2-clpyrazol-3-yl)- 1H-indole

pu:

Example 84
2-[2-(1H-thienof3.2-c 1-3-y]}-1H-indol-6-v1]-butan-2-ol
N
.
) N
N TE
HN. OH
Example 85
1-12-{1H-thieno[3.2-¢c ol-3-y1)}-1H-indol-6-vl]-ethanone
N
\ ey
N\
N N’NH




fnran-3-carbonitrile NC H N NH OH Exanple 97
34245- et hoxvnet hvl - | Ht hi enof 3
2-cl pvrazol - 3-vl ) - 3-net by] - 1Hi ndol - 6-vl | - pentan 3-01
O/ HNNE OH Exanple 98 WD 2005/ 026175
WPesIsI904/ 023814 - 142 3- 12- ( 5- met hox yratus2004/023814
yl -1 Ht hi eno[ 3. 2-cl pyrazol - 3-yl
-3-piperidin-4-yl -1 Hinpgal -6-yll-pentan- 3=01 N N N N
OH H The detailed synthetic steps for exanple 22 are

descri bed in the f ol Immbglggeand in Figure 1: Wth
the I nt ermedi ate conpounds (1),
rggl-3hyi ki B-ndol-6 kpepignizolas f ol | ows:

soI ution of 4- brorm . ---\ car boxal dehyde (5g,
26.2 nmmol) in 1, 2- d| '

sodiumtri acet oxybor 4
di met hyl am ne (14 : 8Nn'ﬂ*bl) fol | owed by acetic

acid (1.55 m ., HmmIH) The mxture is stirred at
roomtenperature for 2 hours. The insoluble is

filtered and washed g @;eg

1}-pentan-3-of

Example 88
3-[3-(4-methyl-piperazin-1-v)-2-(1 H-thieno[3 2-clpyrazol-3-y1)-1H-indol-6-vl}-pentan-3-cl

OH

Example 89
3-[3-morpholin-4-ylmethyl-2-(1H-thieno[3.2-c]pyrazol-3-y!)-1 H-indol-6-vi]-pentan-3-ol

Example 90

4-[2-(1H-thieno[3.2-cIpyrazol-3-yI)-1H-indol-6-yl]-tetrahvdro-pyran-4-ol




diethyl ether. The nother liquor is concentrated. The
resulting thick oil that is chronmatographed through
silica gel (dichloromethane-I.OM anmonia in nethano

wo 28968psto  90:10 as eluant) to afford ﬁg},{%mﬁgglp
I's dissolved in dichloronmethane and was was Wi t h a
saturated aqueous sodi um bi carbonate sol ution. The
organic layer is dri¥8-over nmgnesium sulfate and
concentrated to produce
(4- br ono-t hi ophen- 2- ylneth
71% |nterned|ate

di met hyl - am ne [ 4. 08qg,
orange oil. LGVS: RT =
0. 63 m nutes, . ’ . WD 2005/ 026175
PCTI US200410 ~811 H |Internediate (2)
3- Br ono- 5- di net ylan1nonethyl-th|ophene 2- car bal dehyde
Br To (4-brono-t hi Bianple-92- ylnethyl) di net hyl - am ne
3-{2-[5,(1-[113?;90:;8}{%'.%31'1@@%11' "By &mn%ﬁvclireml&dl 231 ﬁﬁ&lo;ﬁg-xu-?_e{;%-s%l
urdmim (44U nIC) ot en
at nosphere is added lithiu
t et rahydr of uran pentanes frgnio#dl dri ch chenicals, 20.4
mmol ). The orange solutidgn\s stirred at 0C for 30
m nutes. Then N-fgRs gri/di ne is added (2.5 ni,
22.2 mmol ). The Ire is_atlowed to stir at 0C for
| 'hour. It is”diNJ -d\ﬁtrlethyl acetate washed with
brine, dried magnesi um sul fate and concentr at ed.
The residual orange oil was chromatographed through
silica gel (dichl démmpkiie-1. OM anmoni a i n net hano

3 2-[5:116&1?3% P%r%mgﬁ%g-%#eﬁgﬂ%% IQ%

y

ol [ 4. 44, Internedlate (2)] as an orange oil. LCOMS RT =
0.47 mnutes, 247.98 me (MtH), Internediate (3)
[ 5- (Benzhydrylldene hydt\azonodet hyl ) - 4- br ono- t hi ophen-
2-yl met hyl ] - di met hyl -&ni_he {Br To
3- br ono- 5- di net hyl am noneffhW -t hi ophene- 2- car bal dehyde
[4.30 g, 17.3 efedi ate (2)] in ethanol (40
nL) is added benZ el pdr azone (3.75 g, 19.0
mol ). The sol x4 on #as ﬁeated at 65C for 5 hours.
The sol vent is/renoved under reduced pressure. The
resi due is chromatographed through silica ge
(n- hept ane- et hy| F=22upled 90:10 as eluant) to

4-[2-(5-methoxymethyl-1H-thieno[3.2-¢]pyrazol-3-vI)-1H-indol-6-v]]-tetrahydro-pyran-4-ol

o||sopropylan1ne(2.0M in

{
o
N
—
) N\ _NH
0 i N




pr oduce
[ 5- (Benzhydryl i dene- hydrazononet hyl ) - 4- br ono-t hi ophen-
2-ylmethyl]-dinethyl- amne ]5.57 g, 75% Internediate
‘5&%‘4 as an orange oil. L Ms: RT = 2.72 m nutes,

YOI BE S e  (MrH). WO 2005/ 026175 PCT/ BSHUSHHDBSS14
-144- Internediate (4)
[4- (N -Benzhydryl i denemhydr azi no) - 5- (benzhydryl i dene-h
ydr azononet hyl ) -t hi ophen-2- vyl net hyl ] - di net hyl - am ne
(4) To conpound (3) (5.5 %, 12.9 nmol) in solution in
toluene (100 nL) is added? bepz®phenone hydrazone
(3.03 g, 14.4 mmol), ; zar bonate (7.15 g, 21.9
mol ), pal | adi um di >.22 g, 2.80 mmol) and
1,1 - bls(dlphenyl g enncene (1.07 g, 1.94
nnol) The r esudf -y .:pe gt™¥n i s heated 100C for
41/ 2 hour. The sgleent f's then renoved under reduced

pressure. The reSidual oil is chromatographed through

silica gel (dichlog&&gﬁﬂ%ﬂf met hanol, 100:0 to 90:10

as eluant) to produ - -benzhydrylldene-
Hahi¢niot3Pdigmbzy @ HyB1hrddl-6-1j-ophe

tan _mz yhnethyl] di met hyl - am ne [6 989, 100@6
nternmedi ate (4)] as an orange foam LCIMS: RT = 3.38

m nutes, 542.21 rol M-l 3). I hternedi ate (5)
Exnethyl (1FLth|enoﬁl’ c] pyrazol - 5-yl net hyl ) -ami ne \

/ \NH To
4- (N - Benzhydryli

[ no) - 5- (benzhydryl i dene-h
ydr azononet hyl) | met hyl ] - di et hyl - am ne
[I ntermedi ate " (100 nmL) was added 50 ni
WD 2005/ 026175 P"FU82004/023814 -145 of concentrated
hydrochloric acfd. The dark red m xture is stirred at

85C for 2hours. Vtgampgogadded fol | owed by solid

0 |u carbonate unt | is slightly basic. The
2-{3-[6- dol-2-y]-1H-thieno|[3, 2—c]uvrazol-5-v1}-tetrahvdm-

furan-3-carbonitrile

Example 97

3-[2-(5-methoxymethyl- 1H-thieno[3.2-clpyrazol-3-v1)-3-methvl-1H-indol-6-vl]-pentan-3-ol

¢

OH




then extracted twce with ethyl acetate. The organic
| ayer is dried over magnesi um sul fate and
concentrated. The residue is chromatographed (ethyl

wo @88kpke- 1. OM ammoni a i n nmet hanol , 90: d@yus@va@bsgant) to
produce :
di met hyl - (1Ht hi eno[ 3, 2- c] pyrazol - 5-yl net hyl ) - am ne
[1.06g, 45% Interné Zit e (5)] as a brown solid.

KlaiQpt LSS i B8R G M -y

3-ol (3-1odo-1Hthieno[3, 2-c] pyrazol -5-yl net hyl ) -di net hyl -a
mne 1 HTo -
di met hyl - (1 Ht hi eno[ 3,2%¢] pyrakol - 5-yl net hyl ) - am ne
[1g, 5.51 mmol, Interredifatg (5)] in solution in
added iodine (2.1 g, 8.3

nmol ) and pot asspim-+ yx¥de (0.930 g, 16.5 mol).
The dark sol utjo Rgm_at roomtenperature for
5 hours. Sodi"umpyi sul f (1.5 g) in solution in water

i s added. The resulting suspension is extracted tw ce
with ethyl acetate. The organic layer is dried over
magnesi um sul fate and concentrated. The residue is

e T e i D R

1: (3-1o0do-1 Hthieno[ 3, 2-c] pyrazol -5-yl net hyl ) -

Al A e 9 i a
N i vl O R K R
are made a¢ fgllpys: | nt er medi ate (7)
5- Di met hyl am nomet hyl - 3-i odo-t hi eno[ 3, 2-c] pyrazol e-I-c
arboxylic acid tert-butyl ester S N WO 2005/026175
Intermedizlyy (US2004/ 023814 - 146 To
: i -0l | 2~clLpyrazol - 5-yhnet hyl ) -di net hyl -a
“ Broéﬁéﬁgﬁﬁ%.%%@)%&%%ﬂ%}nm , Internediate (6)] in
suspensi on i n di chindronet hane (10 nlL) is added
triethylani ne (0.36%g5 2.75 mol ),
tert-butyl carbonyl an ride (0.66 g, 3.00mmvl) and
4-di met hyl am nopyridines (60 ng, 0.2 mmol). The
suspension turns quickly to a solution. The solvent is
then renoved. The residue is chromatographed through
To 8 sdlutiomofgieironie2-thjdphaae edriatxddshgded by, 2612 hmblpindfX or d 5-

dichloroethane (50 mL) is added sodium triacetoxyborohydride (8.3g, 39.3 mmol) and
dimethylamine (14.5 mL, 28.8 mmol) followed by acetic acid (1.55 mL, 39.3 mmol}). The
mixture is stirred at room temperature for 2 hours. The insoluble is filtered and washed with
diethyl ether. The mother liquer is concentrated. The resvlting thick oil that is
chromatographed through silica gel (dichloromethane-1.0M ammonia in methanol, 95:05 to

90:10 as elnant) 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%, intermediaie (1)] as an orange oil. LC/MS: R = 0.63 minutes, 219.99 m/e

(M-+H).
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concentration is QM and 7 series of 1:3 dilutions
are followed, and each conpound concentration is set
up in triplicate wells. 5 of 4x concentration are
added. Cell cultures are eh stinulated by addition
of 50 ul of a 4ug/m solutlion of anti-CD3 anti body,
(BD Bi osci ence H\ made up in RPM plus 10%

PBS

To 3-bromo-5-dimethylaminomethyl-thiophene-2-carbaldehyde {4.30 g, 17.3 mmol,
Intermediate (2)] in ethanol (40 mL) is added benzophenone hydrazone (3.75 g, 19.0 mmol).
The solution was heated at 65°C for 5 hours. The solvent is removed under reduced pressure.
The residue is chromatographed through silica gel (n-heptane-ethyl acetate. 90:10 as eluant) to
produce [5-(Benzhydrylidene-hydrazonomethyl)-4-bromo-thiophen-2-ylmethyl]-dimethyl-
amine 15.57 g, 75%, Intermediate (3)] as an orange oil. LC/MS: R = 2.72 minutes, 426.05 m/e

(M +H).




medi a, and incubated in a 37C CO®2 incubator for 3
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are plotted as a fun¥ron of conpound concentrati on.
The concentration of conpound resulting in 50%
inhibition of 11 4, ternmed IC50(1L-4), is determ ned
Intermediafe(®m the resulting curve. Assay Procedure 1. Add
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i ncubator for 3 days 5. ansfer 150ul culture nedia
into fresh plate 6. 50u
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Mal t ose Binding Protein
tag (MM -114 KkDa) uming a Bacul ovirus expression
system The transfer pf radioactive [y-33P] phosphate
from[y 33P] ATP K_dB¥j ng t he aut ophosphoryl ati on
of I1TK is neasur& scitillation counting.
Streptavi di n-coated FlashPl ate Plus 384 well

4 m cropl ates (PerkinEl nmer Life Sciences) are designed
for in-plate radionmetric assays. The interior of WO
2005/ 026175 PCTI US2004/ 023814 -148- F each well is
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hydrazino)-5-(benzhydrylidene-hydrazonomethyi)-thiophen-2-ylmethylj-dimethyl-amine
[6.98g, 100%, Intermediate (4)] as an orange foam. LC/MS: RT = 3.38 minutes, 542.21 m/e

(M+H).

Intermediate (5)
Dimethyl-(1H-thieno[3,2-c]pyrazol-5-ylmethyl)-amine

$
WA
H
To [4-(N'-Benzhydrylidene-hydrazino)}-5-(benzhydrylidene-hydrazonomethyl)-
thiopben-2-ylmethyi]-dimethyl-amine [Intermediate (4)] in ethanol (100 mL) was added 50 mL




and 33P-phosphorylated 1TK i s neasured when the [y
33P] incorporated into UK stinulates the scintillant
on the well to emt light. Radioactivity is assessed
in a Packard TopCount scintillation counter. Reagents
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-f-globulin. The plate is incubated at room
ature (RT) for 60 mnutes for the kinase

n, The reaction is stopped with 20 pl of 50nM
EDTAYand the biotinylated anti-IMP is allowed to bind
to the 1TK and the Streptavidin for a further 60
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in methanol, 90:10 as eluant) to produce (3-iodo-1H-thieno[3,2-c]pyrazol-5-ylmethy)-

dimethyl-amine [0.87 g, 51%,Intexmediate (6)] as a beige powder. LC/MS: R = 1.20 minutes,
307.98 m/e (M+H).

Intermediate (7)
5-Dimethylaminomethyl-3-iodo-thieno[3 »2-c]pyrazole-1-carboxylic acid tert-butyl ester

5
g
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270.06 271.05 1.9 157 164 6-Methoxy-2-(1-Hthieno[3,?2
i azol - 3-yl)-1-H benzi m dazol e 32 2.43
WO 20008 157 37 (6 Met hoxy. | H Benzoi I el
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570.1 4.29 2-(1- tei‘tﬁ But oxycar bonyl -1H
t hi eng[ 3, 2-Cj pyrazol -5-(te
To (Bipdgril Hrsimenet %SW°W7€ & pPele aci d
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N e ed 396. 16
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The residue f_chromatpgraphad|drongh 9}‘1"@)%‘}1"%} et pa el iofferd 3= 4- ol
Dimethylaminomethyl-3-iodo-thieno[3,2-c]pyrazole-1-carboxylic acid tert-butyi ester {960 mg,

94%, Intermediate (7)] as a yellow solid. LC/MS: R = 2.07 minutes, 408.01 m/e (M-+H).

IN VITRO TEST PROCEDURES FOR ITK

Anti-CD3 stimulated IT -4 Assay from Murine splenocyies.

Introduction

The tyrosine kinase ITK is involved in intracellular signaling events induced by several
lymphocyte surface receptors. Since ITK deficient mice show an impairment in IL-4 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 IL4 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 BALB/c are isolated and used to prepare a suspension of mixed
splenocytes. The spleens are homogenized with cell strainer (Falcon Cat#352350 and 5ml
syringe) in RPMI media. The mixture is spun down, and the pellets are suspended in 3ml of
Red Blood Cell Lysing Buffer ( Sigma Cat#7757) and left for 10 minutes at room temperature.
Cells are spun down again, and resuspended in RPMI with 10% FBS and passed through cell
strainer. Total cell numbers are determined with hemocytometer.

Splenocytes are adjusted to a cell density of 10 million per ml of RPMI medium supplemented
with 10% Foetal Bovine Serum (FBS) and 100uls of the suspension plated out per well of a 96
round bottom plate. 50uls of RPMI medium containing 4x the final concentration of test
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media, and incubated in a 37°C CO2 incubator for 3 days. At the end of the 3 day incubation,
culture medium is taken and 50 uls used to assay IL~4 production by ELISA. (TL-4 ELISA kit
from R&D Systems, city, Cati# MA4000 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 IL4, termed IC50(TL-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.

Add 50ul of Itk compounds (4x final concentration) in RFMI plus 10% FBS media
Add 50ul of 4ug/ml anti-CD3 antibody in RPMI plus 10% FBS media

Incubate at 37c CO2 incubator for 3 days

Transfer 150ul culture media into fresh plate

50ul of the media is subject to Elisa analysis (R & D Cat# M4000 kit)

IS

FlashPlate ITK Protocol for ITK Inhibition Determination

ITK kinase is produced with an N-terminal Maltose Binding Protein tag (MW= ~114
kDa) using a Baculovirus expression system. The transfer of radioactive [P
phosphate from [y “PJATP to ITK during the autophosphorylation of ITK is measured
by scintillation counting. Streptavidin-coated FlashPlate Plus™ 384 well microplates
(PerkinElmer Life Sciences) are designed for in-plate radiometric assays. The interior of
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crosselinksiit {9 §treptavidin on the plate surface. Unreacted ATP is washed away
and **p-phosphorylated ITK is measured when the [y -*°P] incorporated into ITK
stimulates the scintillant on the well to emit light. Radioactivity is assessed in a Packard
TopCount scintillation counter. Reagents are pipetted and dispensed using Beckman
Biomek robotic equipment. Test compounds (2 pl per well) are pre-diluted from 1mM
100% dimethy! sulfoxide solutions into water containing 30% dimethyl sulfoxide to
produce dose response curves (10 point curves from (final) 30 uM to ~1 nM); all tests
are performed in duplicate. Background biﬁding is assessed by substituting the enzyme
inhibitor EDTA (25mM final concentration) for test compound and maximal binding is
assessed by inclusion of assay buffer instead of compound, Test compounds are added
to the wells first (2 pl) followed by 10 pl 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 uCi [v-**P]ATP, assay buffer:
20 mM HEPES (pH 7.5), 0.15 M NaCl, 3mM MgCl,, 3mM MnCly, 0.01% Triton X-
100, 1 mM DTT, 5% glycerol and 0.01% y-globulin. The plate is incubated at room
temperature (RT) for 60 minutes for the kinase reaction. The reaction is stopped with 20
pt of 50mM EDTA and the biotinylated anti-MBP is allowed to bind to the ITK and the
Streptavidin for a further 60 minutes at RT. The unbound reagents are washed away with
2 x 100 pl phosphate-buffered saline (PBS). Radioactivity is measured for 45 sec/well.

Results for compounds of the present invention in these tests are shown in Table L

Table I
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2-(1H-thieno{3,2-c]pyrazol-3-yl)-1H-benzimidazole,
6-methoxy-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-benzimidazole,
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1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-y1)- LH-indol-6-yloxyl-propy! } -piperidin-4-ol,
6-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2-c Jpyrazol-3-yl)-1H-indole,
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1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indo}-6-yloxy]-propyl }-piperidin-3-ol,
(1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indo}-6-yloxy]-propyl } -piperidin-3-y1)-methanol,
6-[3~(4-ethyl-piperazin-1-yl)}-propoxy]-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole,
dimethyl-{3-[2-(1H-thieno[3,2-c]pyrazol-3-y])-1 H-indol-6-yloxy]-propyl }-amine, ,
diethyl-{3-[2-(1H-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 }-pyrrolidin-3-ol,
2-(methyl-{3-[2-(1H-thieno{3,2-c]pyrazol-3-y1)-1H-indol-6-yloxy]-propyl }-amino)-ethanol,
1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indo}-5-yloxy]-propyl } -piperidin-4-ol,
1-{3-[2-(1H-thieno[3,2-c1pyrazol-3-yl)-1H-indol-5-yloxy]-propyl }-piperidin-3-0l,
(1-{3-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-yloxy]-propyl }-pipetidin-3-yl)-methanol,
1-{3-[2~(1H-thieno[3,2-c}pyrazol-3-yl)}-1H-indol-5-yloxy]-propyl } -pyrrolidin-3-ol,
3-(5-(3-piperidin-1-yl-propoxy)-1H-Benzoimidazol-2-yl)-1H-benzo[4,5]theino[3,2-c]pyrazole,
2-{1H-thieno[3,2-c]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-yl)-1h-indol-6-yloxy}-propyl } -
piperidin-4-ol,
2-(1-tert-butoxycarbonyl-1H-thieno[3,2-c]pyrazol-3-yl)-5-(tert-butyl-dimethyl-silanyloxy)-
indole-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-1H-thieno[3,2-¢]pyrazol-3-yI)-6-(tert-butyl-dimethyl-silanyloxy)-
indoje-1-carboxylic acid tert-butyl ester;
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(tert-butyl-
dimethyl-silanyloxy)-indole-1-carboxylic acid tert-butyl ester; and
2-(1-tert-butoxycarbonyl-5-dimethylaminomethyl-1H-thieno[ 3,2-c]pyrazol-3-y1)-6-hydroxy-
indole-1-carboxylic acid tert-butyl ester;
[2-(1H-thieno[3,2-c]pyrazol-3-yl}-1H-indol-5-yl]-methanol,
phenyl-[2-(1H-thieno[3,2-c]pyrazol-3-yI)-1H-indol-5-yl]-methanol,
phenyl-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanone,
1-phenyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-yl]-ethanol,
(5)-1-phenyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-ethanol,
1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1B-indol-5-yl]-propan-1-one,
1-cyclohexyl-1-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl}-propan-1-ol,
1-cyclohexyl-1-[2-(1H-thienof3,2-cipyrazol-3-y1)-1H-indol-5-y!]-propan-1-o}, enantiomer 1,
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1-pyridin-2-yl-1-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-5-yl]-propan-1-ol,
2-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-y}]-butan-2-ol,
(R)-2-[2-(1H-thieno[3,2-c]pyrazol-3-yl}-1H-indol-5-y1]-butan-2-ol,
1-(2-pyrrolidin-1-ylmethy!-phenyl)-1-[2-(1H-thieno[3 »2-C]pyrazol-3-yl)-1H-indol-5-yl]-propan-
1-o0l,
3-(5-acetyl-1-tert-butoxycarbonyl-1H-indol-2-yl)-thieno[3,2-c]pyrazole-1,5-dicarboxylic acid
1-tert-butyl ester 5-methyl ester,
3-(5-acetyl-1H-indol-2-y)-1H-thieno[3,2-¢]pyrazole-5-carboxylic acid methyl ester,
3-(5-hydroxymethyl-1H-indoi-2-y1)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid,
[4-(4-fluoro-phenyl)-piperazin-1-yl]-[3-(5-hydroxymethyl-1H-indol-2-y1)- 1 H-thieno[3,2-
c]pyrazol-5-yl]-methanone,
3-(5-hydroxymethyl-1H-indol-2-yl)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid (3-ethoxy-
propyl)-amide,

3-(5-hydroxymethyl-1H-indol-2-y1)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid methy! ester,
3~(5-hydroxymethyl-1H-indol-2-y1)-1H-thieno[3,2-c]pyrazole-5-carboxylic acid (pyridin-2-
ylmethyl)-amide,

5-bromo-2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole,
2-(1H-thienof3,2-c]pyrazo}-3-yl)-1H-indole-6-carboxylic acid methyl ester,
dicyclbpropyl-[zile-ﬂlieno[3,2-c]pyrazol—3-yl)-lH-indol-G—y]]~methanol,
(4-benzo[1,3]dioxol-5-ylmethyl-piperazin-1-yl)-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-6-
y1]-methanone,

[4-(2-cyclohexyl-ethyl)-piperazin-1-yl]-[2-(1H-thieno[3,2-c]pyrazol-3-yl)- IH-indol-6-y1]-
methanone, ‘
2-(1H-thieno[3,2-c]}pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-hydroxy-2-phenyl-ethyl)-
amide,

2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-cyclohex-1-enyl-ethyl)-
amide, .

2-(1H-thieno[3,2-c]pyrazol-3-yl)- IH-indole-6-carboxylic acid (2-thiophen-2-yl-ethyl)-amide,
(4-pyridin-2-yl-piperazin-1-yl)-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-6-yl]-methanone,
2-(1H-Thieno[3,2-c}pyrazol-3-yl)-1H-indole-6-carboxylic acid (2-pyridin-3-yl-cthyl)-amide,
cyclohexylmethyl-[2-(1H-thienof3,2-c]pyrazol-3-y1)-1H-indol-5-yimethyl)-amine,
5-[4-(4-chloro-benzyl)-piperazin-1-ylmethyl]-2-(1H-thieno[3,2-c]pyrazol-3-y1)- 1H-indole,
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[2-(4-phenoxy-phenyl)-ethyl]-[2-(1 H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-ylmethyl]-amine,
3-[6-(3-piperidin-1-yl-propoxy)-1H-benzoimidazol-2-yl}-1H-benzo[4,5]thieno{3,2c]pyrazole,
1-{3-{2-(5-phenyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yloxy]-propyl }-piperidin-3-ol,
1-{3-[2-(5-Phenyl-1H-thieno[3,2-c]pyrazol-3-y1)- 1H-indol-6-yloxy]-propy! }-piperidin-4-ol,
2-(5-phenyl-1H-thieno[3,2-c]pyrazol-3-yl)-6-(3-piperidin-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)-

- piperidin4-ol, _
5-methoxy-2-(1H-thieno[3,2-c]pyrazol-3-yl}-1H-pyrrolo{3,2-b]pyridine,
3-bromo-6-(3-piperidin-1-yl-propoxy)-2-(1H-thieno[3,2-clpyrazol-3-yl)- 1H-indole,
{3-[6~(3-piperidin-1-yl-propoxy)- 1 H-indol-2-yI]- 1H-thieno[3,2-c]pyrazol-5-yl }-methanol,
1-{3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl}-1H-thieno[3,2-c]pyrazol-5-ylmethyl } -
piperidin-4-ol,
2-{5»[4-(4-ﬂuoro-phcny1)-piperazin-1-ylmeﬂlyl]-1H—ﬂ1ien0[3,2—c]pyrazol-3—yl}-6-(3-pipe.1idin—
1-yl-propoxy)-1H-indole,
methyl-{3-{6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]-1H-thieno[3,2-c]pyrazol-5-ylmethyl } -
pyridin-2-yl-amine,
benzyl-{3-[6-(3-piperidin-1-yl-propoxy)-1H-indol-2-yi]-1H-thienof3,2-c]pyrazol-5-ylmethyl } -
_ amine,
6-(3-pipezidin-1-yl-propoxy)-2-[5-(4-triflucromethyl-piperidin-1-ylmethyl)-1H-thieno[ 3,2~
c¢lpyrazol-3-yl]-1H-indole,
[2~(5-piperidin-1-ylmethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-5-yl]-methanol,
1-{3-[2-{5-benzyloxymethyl- 1H-thieno[3,2-c]}pyrazol-3-yl)-1H-indol-6-yloxy]-propyl } -
piperidin-4-ol,

3-[2~(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-6-y1]-pentan-3-ol,

3-[2-(5-benzyloxymethyl- 1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-pentan-3-ol, and
[2-(5-benzyloxymethyl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yl]-di-pyridin-2-yl-methanol.

11. A compound of claim 1, which is selected from the group consisting of:
1-{3-[6~(1-ethyl-1-hydroxy-propyl)- 1 H-indol-2-yl}- 1H-thieno[3,2-c]pyrazol-5-ylmethyl }-
piperidin-4-ol,
3-[2-(5-dimethylaminomethyl-1H-thieno[3,2-c]pyrazol-3-yI)-1H-indol-6-yl]-pentan-3-ol,
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3-(2-{5-[4-(pyridin-4-yloxy)-piperidin-1-ylmethyl]-1H-thieno[3,2-c]pyrazol-3 <yl }-1H-indol-6-
yi)-pentan-3-ol, |
3-[2-(5-piperazin-1-ylmethyl-1H-thieno[3,2-c]pyrazol-3 -yI)-1H-indol-6-y1]-pentan-3-ol,
3—[2—(5-piperazin—1-y]-1H-ﬂ1ieno[3,2—c]pyrazol—3—yl)~1H-indol-6-y1]—pentan—3—ol,
3-{2-[5-(3-cyclopropyl-[1 ,2,4]oxadjazol-5-yl)-1H—thieno[3,2—c]pyrazol—3-yI]~1H-indol—6—y1}-
pentan-3-of,

3-{2-(5-pyridin-4-yl-1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-yi]-pentan-3-ol,
bis-(1-methyl-piperidin-4-yI)-[2-(1H-thieno[3 .2-c]pyrazol-3-yl)-1H-indol-6-yl}-methanol,
3-{2—(5-diﬂuoromethyl-lH-thieno[3,2-c]pyrazol—3-yl)—1H—indol—6-y1]—pentan-3—ol,
4—[2-(1H-thieno[3,Z—c]pyrazol-S-y1)~1H—indol-ﬁ—yl]—piperidin—éi—ol,
6~(4-ﬂuoro—piperidin—4—y])—2~(1H—th1'eno{3,2-c]pyrazo]-3-yl)—IH-indoIe,
2-[2-(1H-thieno[3,2-c]pyrazol-3-y1)-1H-indol-6-y1]-butan-2-ol,
1-[2—(1H—ﬂ1ieno{3,2-c]pymzol-3-yl)—IH—indol-G-yl]-ethanone,
3—[3-pipeﬂdin-4~yl—2—(1H—thieno[3,2—c]pyrazol-3-y])-lH-indol-ﬁ-yl]-pentan-S-ol,
3-[3-p)nidin-4—y1—2—(1H-ﬂ1ieno[3,2—c]pyrazol-3-yl)—IH—indol-ﬁ-y]]-pentan-S-ol,
3-{3—(4~methyl-piperazin—1—y1)-2—(1H—t}ﬁeno[3,2-c}pyrazol-3-yl)—1H-indol~6-y1]—pentan-3-o],
3-[3-morpholin-4-ylmethyl-2-(1H-thieno[3,2-cpyrazol-3-yl)- 1H-indol-6-y1}-pentan-3-ol,
4-[2-(1H-thieno[3,2-c]pyrazol-3-yl)-1H-indol-6-y1]-tetrahydro-pyran-4-ol,
3-{2-[5-(1-hydroxy-1-methyl-ethyl)-1H-thieno [3,2-c]pyrazol-3-yl]-1H-indol-6-y1 } -pentan-3-ol,
3-[2-(5-methoxymethyl-lH—thieno[B,2—c]pyrazol-3-yl)-3~pyridin-4—yl— 1H-indol-6-yl}-pentan-3-ol,
4~[2—(5-methoxymethyl—lI-I-tbje.no[3,2—c]pymzo1-3-yl)-1H~indol—6—y1]-tcu'ahydm-pyran~4—ol,
3-[2-(5-methoxymethyl-1H-thieno[3 ,2—c]pyrazol—3-yl)-3~piperazin-l-yI- 1H-indol-6-yl]-pentan-
3-o0l,
3-[2-(5~methoxymeﬂ1y1-1H—thieno[3,2-c}pyrazo]-3—yl)-3-moxpholin-tl—ylmethyl-1H-indol~6-y1]-
pentan-3-ol, '
2-{3-[6-(1—ethy]-1-hydroxy—propyl}1H—indol-2~yl]—1H~thieno[3,2-c]pyrazol—5-yl }-tetrahydro-
furan-3-carbonitrile,
3-[2-(5-methoxymethy1—1H~ﬂ1ieno[3,2-c]pyrazol-3—y1)»3—mcthyl-lH-indol—G»yI]—pentan-S-ol,
and

3-[2-(5-methoxymethyl-1H-thieno[3 +2-c]pyrazol-3-yl)-3-piperidin-4-yl-1H-indo}-6-yl]-pentan-
3-ol
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12. A prodrug, acid bioisostere, or pharmaceutically acceptable salt or solvate of a

compound of claim 10 or 11, or a prodrug, or acid bioisostere of said salt or solvate.

13. A 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.




