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pharmaceuticals, nore particularly to
3-substituted-thieno[ 3, 2-b] pyridine-6- carbonitriles,
processes for preparing them and pharnmaceuti cal

5 SR B RS R PR S A PEQTEIN (N INHIBITORS

are useful as protein kinase inhibitors particular for

the treatnent of cancer, stroke, nyocardi al

i nfar ctThim arrpﬁwt[matehates ptai th,lerm$3 Evd»wmmesﬁ-cepbbmtr&&st iuseful as

aut oi n se

ar‘ﬂ?ﬁr F%u 'Calﬁd tr?%{ﬁspggllrﬁ?ﬁ?'% i 0 Su% %&%ﬁ[% -bipygdine-6-
| l\b&bﬂﬂlﬂdsTmrecesBlw nfor Cmepa?rir@t dahsarm careb barmatseutibat compositions

it t ' j . Protein,.

%gmg ergngb i&f d?éao {hﬁ%r@%ﬂéb-ﬂ%&ﬁalpg-%?aéﬁe@glleg are useful
p haspb&tne kigasaliphibitors pfaﬂR;ulau famthatreaiment oticaresr, direke, myocardial

os|n ser i

or Bredien: KedRbaFicoRiy STretclof ity kHhdlL bRpA%, Hhudimmune
es@eeﬁseafhehmatdm artiordtist aod trafispdantrejectioar i et y of
cellular events including proliferation and mgration.
Specific protein kinases have been inplicated in
di BACKSROUNID OFOTHEIINYENTION cancer [ Bl une-Jensen, P.,

Nature, 411, 355 (2001)) Traxler, P. M, Exp. Opin.

Ther . t.ents 9, (1998): Bri A D -

Ener gi ngh ﬁW&gtlor@re}ag%to ds Ergg?'z]ﬁjétstﬁg a#f%&ytos 8 5%?'” kinases.

E. Prolgie kitms&anch enz:wmd thiat bbtdlyzé mlee Fange0of 4 3hGpphate group from
Qessays

t g%;%? %L\}I@ﬁ%%g%ﬂe@?l Uf %mrtyrolsme sen ﬂ%%'g%é%eqislﬁdine on a
pvayein. 2 ReQliatid® D7 thedeoprotahm kindses Naesseetlﬂ’efdr d:heneontfql of a wide
ﬁ%uf;a 52 Lﬁeﬁularsteg@%tgrlgglugmp B%ry@ftgratl\%nwbdq ﬁmg %‘s i §8%ﬂc protein
16I3ﬁas{eh9%)a]beeﬂ'ympmaltai ini dhas es cé@ﬁ)omnmlu&dm@ asiscenfBlume-Jensen,

P ot Q! PASS8s 0Ty RLQLr, B! B opin. Ther. Patents, 8, 1599 (1998);
Bridges, A. J., Emerging Drugs, 3, 279 (1998)]; restenosis [Mattsson, E., Trends
Cardiovascular Medicine 5, 200 (1995)]; atherosclerosis [Raines, E. W., Bioessays,
18, 271 (1996)]; angiogenesis [Shawver, L. K., Drug Discovery Today, 2, 50 (1997);
Folkman, J., Nature Medicine, 1, 27 (1995)] stroke [Paul, R., Nature Medicine 7, 222
(2001)]; and osteoporosis [Boyce, J. Clin. Invest., 90, 1622 (1992)].

Tyrosine kinases (TK) are a class of protein kinases. The major family of
cytoplasmic protein TKs is the Src family which consists of at least eight members
(Src, Fyn, Lyn, Yes, Lck, Fgr, Hck and BIk) that participate in a variety of signaling
pathways [Schwartzberg, P. L., Oncogene, 17, 1463 (1998)]. The prototypical
member of this tyrosine kinase family is Src, which is involved in proliferation and
migration responses in many cell types [Sawyer, T., Expert Opin. Investig. Drugs, 10,
1327 (2001)]. Src activity has been shown to be elevated in breast, colon (~90%),
pancreatic (>90%) and liver (>90%) tumors. Greatly increased Src activity is also
associated with metastasis (>90%) and poor prognosis. Antisense Src message
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vari ety of signaling pathways [ Schwartzberg, P. L.,
Oncogene, 17, 1463 (1998)]. The prototypical nenber of
thi s tyrosine Ki nase fam'ly is Src, which is involved

e R SR e S e

13[2/7)’91(620&!10)71 8, B (180T71)] \su’ggeé’ms thﬂi@fc smm‘lnrsi c:DLﬂIiasIow tumor growth.
arm %Ei%gplt(? gg%@g%{l ﬁ &Sofﬁféétlo%o C a[B@%S{Se,ﬁ Itr%sé res%é%se pathways,

eat TRCreased
adhclvdihgy theshw:loxra ras;scmséahbtde mmdwstuéreawms:ok)n(tumowelbrmkpressmg

DRSSl hARLIERE SRR IR, R e e,
G 278, hOE2 (1foesgnwhiah soggess, thaicSre(i9iirg codd bg@atiiangiogenic as well
hibitors could slow tunmor gromh. In

t hat IECOlIfnr ti
adti TR V6 WS role in cell proliferation, Src al so

acts in stress response pat hways, including the
hypoxi aSncedisoupde . E-Nadierim aesaiaiell esellvdet! hintevadions ufior Avezienyte,

s
I&%ﬂslf a¢i8[£ Blo. ongff%q{ioﬁgﬁ %A Iél(/vcmgﬁaﬁgggﬁ/ l?;@fl%rcg ﬁ\ﬂgﬁ}tgpprevents this
1&5&upﬂ;9981)e}ebyvvfadu¢m§ ogryes csll trietasta@isc[Namhni LB+, §HigicabQhaker Res.,
genic as well as anti-proliferative. Src
di S?%Pg@ggdherl n associ ated cell-cell interactions
[E. Ave2|enyte Nature Cell Bio., 4, 632 (2002)]. A
| ow nol Srcuinbibitevsi myay pBrvent the béaoodaryr ieimyntfsattrhs@ts from a VEGF-

0\ REABELMCASE Y AU A EARRET 56 5g TRLESEER) iquing stroke

ncer
i r{Eigsin,d3. . negl. ﬁe&vérﬂ15t(t‘189%)e86nld8r,weit rmaw PRA(2001)].
results froma VEG-nmedi ated i ncrease in vascul ar

el rggb?lbbﬁa@esgﬁ%@rm@eﬁ ﬁgea%smglgw e é:gg'rfp@&emlvolvmg Flk, VE-

Nagadhptinl.and, 3- Qﬂgm(’ng@tﬁ)jm sarpe bm}eh@ﬁew@f wmcb it @@ﬁﬁ YEGF-mediated
di $5RGLALI MY RcoliftGoC RIS edimraht WVE@B\*=m¥§§%@%’i’hQablllty and

provide a basis for Src inhibition as a therapeutic option for patients with acute
myocardial infarction [Weis, S., J. Clin. Invest., 113, 885 (2004)].

Src also plays a role in osteoporosis. Mice genetically engineered to be
deficient in Src production were found to exhibit osteopetrosis, the failure to resorb
bone [Soriano, P., Cell, 64, 693 (1991); Boyce, B. F., J. Clin., Invest., 90, 1622
(1992)]. This defect was characterized by a lack of osteoclast activity.  Since
osteoclasts normally express high levels of Src, inhibition of Src kinase activity may
be useful in the treatment of osteoporosis [Missbach, M., Bone, 24, 437 (1999)].

Inhibitors of the NMDA (N-methyl-D-aspartate) receptor could provide
treatment of chronic neuropathic pain [Urban, L. Drug Dev. Res., 54, 159 (2002)].
The activity of NMDA receptors is regulated by Src family kinases (SFKs) (Yu, X. M.,
Proc. Nat. Acad. Sci., U.S.A., 96, 7697 (1999) and a low molecular weight SFK
inhibitor, PP2, decreases phosphorylation of the NMDA receptor NR2 subunit [Guo,
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provide a basis for Src inhibition as a therapeutic
option for patients with acute myocardi al infarction
[Wis, S., J. din. Invest., 113, 885(2004)] Src

e dsila. 230 seth (RRE" Sy Hidmlist odfere here pbtentel in the

fq%gm@mump@m@p@ﬁpetrom s, the failure to resorb
bone [Sorlano P., Cell, 64, 693 (1991) Boyce, B. F.,

J. , | t 622 def ect
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tor Oﬁtg ﬁrov detretrrea of chroni
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bg%g _ Caé{g?g]’scla fg%ﬁ erg e %g%g??ld%ir’ggggroy%fagtqr Rﬁce}:wa or {(EGFr) family,
Wﬁhlﬂﬁwﬁrﬁjuldét@!mﬁ r,fSEE'tKBLZJ RirkB-8aind 67684, deimstiead in the development
phosphoryl ation o for
el WpgtesRian 8. cangey [Rugoh 408y DRUB P ISEREIPHRPY; 701 (1996).
t@é@ésoltr[ﬁ Ba\ﬁomhﬁmnaﬂhattdnkb'b\e 11roea(t199@)t amd Modjtahedi, E., Int. J.
"B BT, SHEORLIS oSar SRRl il KPS product o
t ftﬁ@%ﬂ@’gizfm geh®whs b%é@b@sﬁodaiécﬁélu’ﬁsthrhugic%lll)ﬁrﬁﬁﬁaénd ovarian cancers
me-Je
s, Wodn'Seierigg: A a7 G807 8P e SHefep: 295, 177
: ﬁ(m!ma eU;ﬁr*é@}gl@héM\kzﬁEGﬁ@'k&ita@e ektiVifyehds ipeuri assocRidd afh epidermoid

e ce sur e i C ctiyat initiatin

tyrers { t'ﬁ%‘ﬁ%dg/ﬁt |%‘?C€ra£§dey1?h§%4céﬁglqgl breag; fyors' Mcias, A,
vaAmtﬁtaMcé}f R6&| 7ulsg (1a87p0BREuMte iHebiviag tieEri hejoabigans [Gullick,

7 G Hod el %, BTG o551 0N ©f

It is also known that deregulation of EGF receptors is a factor in the growth of
epithelial cysts in the disease described as polycystic kidney disease [Du, J., Amer.
J. Physiol., 269 (2 Pt 1), 487 (1995); Nauta, J., Pediatric Res., 37(6), 755 (1995),
Gattone, V. H., Developmental Biology, 169(2), 504 (1995); Wilson, P. D., Eur. J.
Cell Biol., 61(1), 131, (1993)]. The compounds of this invention, which inhibit the
catalytic function of the EGF receptors, are consequently useful for the treatment of

this disease.

In addition to EGFr, there are several other RTKs including FGFr, the
receptor for fibroblast growth factor (FGF); flk-1, also known as KDR, and flt-1, the
receptors for vascular endothelial growth factor (VEGF); and PDGFr, the receptor for
platelet derived growth factor (PDGF). The formation of new blood vessels, a
process known as angiogenesis, is essential for tumor growth. Two natural
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and progression of cancer [Rusch, V., Cytokine G owh
Factor Rev., 7, 133 (1996), Davies, D. E., Biochem
Pharmacol ., 51, 1101 (1996) and Modjtahedi, E., Int.

J..ncol ... 4. .27 . neci f | I
o5t el Bl FRTEIGbbEMy e By jppotes the grown
erdfBa 2adety afjeokd avorise EVRailigobi & .eGelv I IGnEHASL), &iBeilly, M. S,
an varj .canc N D |, e 07
(TR AP0 58 (1SS BB, . ., BB BE ST ggpf Since FoF
UparegVEGFi are lofowBGer stinnulzis eangictgenediy, ihbibitibeerf the kinase activity of
as iated wth [ jd_tu i.SS n

RaDo B8t S8 i< Bt ahtpBe g s oRNRL thase BRIA factors. 1n
Arddditanc éhe Reseptor7 tyrd&ife (Ki®se} | tie-anahd dine® salsonplayvankgy role in
ot her L.Or Qr.gans,,[ | c J it , | .. .

2 A paPedh (F18°Ton; Blec S1a, diatrosell 'Seuniins Bl gyenton tat
EGRhibit thepitinase addividy 6fae®ien; flik-n, fitkie tigrlomttie-2Mmag nhitbietunadr growth by
cy, LN the dj descri bed as pol ycystic ki dney
di@é@&ﬁgﬁtﬁﬂ,a”g!"?’gﬁéﬁ?z J. Physiol., 269 (2 Pt 1), 487
(1995); Nauta, J., Pediatric Res., 37(6), 755 (1995);

Gat t one?DGF ia, pobent eropihdattat amdl chanpattradaditdyr, srs0eth muscle cells

oy WL D - i ol . : i
(1893 Wh0hantin B byl Bl anghiety itk
i nthe bérthanbed quoldiérptioe of UBMCE oin epotee  EGHGreassot Bvels of PDGF.

Lo . ' :

o B0 Rl B8 fhedabe \NERLEERAEF ol s ot
RTisatinact ofdiestgnbsibr In advitione simpe dtDGloantliRDGbF ast overexpressed in
f E - -1 .

71 0kl R o o gierge, syl MUCORESoRplE B 5 fMfssing PoGF

f aadttivity, (NeESHoterdintl uRDGES , antibancee terapeutits [Nisteat B.ef. Biol. Chem.

gle%éé’ G878 @]@@F‘); g‘i"r%\t/v ML (OF Bior, ERSnf 9658198 (RiohEW
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Other RTKs that could potentially be inhibited by compounds of this invention
include colony stimulating factor receptor, the nerve growth factor receptors (trka,
trkB and trkC), the insulin receptor, the insulin-like growth factor receptor, the
hepatocyte growth factor receptor and the erythropoietin-producing hepatic cell
receptor (EPH).

In addition to the RTKSs there is another family of TKs termed the cytoplasmic
protein or non-receptor TKs. The cytoplasmic protein TKs have intrinsic kinase
activity, are present in the cytoplasm and nucleus, and participate in diverse
signaling pathways. There are a large number of non-receptor TKs including Abl,
Jak, Fak, Syk, Zap-70 and Csk. Inhibitors of Abl kinase are useful for the treatment
of chronic myeloid leukemia as evidenced by STI-571, marketed as Gleevec
[Kantarjian, H., N. Engl. J. Med., 346 (9), 645 (2110)]. Compounds that are dual
inhibitors of Src and Ab1 may be useful for the treatment of Gleevec resistant chronic
myeloid leukemia (CML) [Warmuth, M., Current Pharm. Design, 9, 2043 (2003)].
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gromh of a variety of solid tunors. [OReilly, M S,
Cell, 79, 315 (1994); OReilly, M S., Nature
Medi ci ne, 2, 689 (1996); O ReiIIy M S., Cell, 88,
277 (19.3 é] Since FG- a

|2t

no i mu]
277 (1900] meshiice R and, VECE ar & baeva 0,88 M 9870 e
t h@ieaommwy ekpresberlibal Thdels lant hmuaalgkm@e(mm o=fi§.aahiditers of these
these growh factors., In addléelon c%gtor , .
tFSsdRecal RS TR g Selerrd Sne 1Btefofs REVR bgssibie dherapeutic
Icgp@t@gﬂlaggert]?é?elttiadtcﬁﬁhﬂmerlsé‘éses I\hiz:hre_ﬁs rI%lEnat& 8 4rii@b) $epsis, and
ou o) e.jnventiop t i,

ScPRP sPloptar (Kaigpsg 1 By ((fent Upin gyectie Biiing: 1213 (2001
| Niy&ist M.} i0uiredt @MahnvwbﬁeflbﬂltB 413 @1:99h7<)]n ANBWO gRIESIaS .weight Lck
of e ro acto chenoat f ract an
SrbHTs Crtiscbi 1o pletenic' SldtRe Eciur nyignoett w: Yransplant
copPritaey. 3 ta1i eobyl | ow ng angi opl asty is due in part
to the enhanced proliferation of SMCs in response to

' d | P h f

i by ¢ EEHE T asBecarPy 5 BeEs TR HiSa iR apgspronte

t h@ertrfe@"tcﬂm‘rthremfnlrfeaetlelu% bg prdtemadulnhajornpatbwaycm fRB(dellular signal

ar e o i e

o1 TaructartEaseSie R rEooR pxleBst ol sHBSE PR R way which

actaonsisty of h&VHAp’OmﬁaiEtel ldhagdssi (MAF&KIG)SIrmmUir@amelerand their substrates,

(186 R 5 AR g o Segrrntt B80S, 9,826 Troms). when

(ﬁﬁ&gf)a%edd@ bl@dﬁspREKéBatbhainf N?Uéellmpabad?ésabhapbiheadm kinases, such as

i nhi bi.te unds o | en i ngl ude

15 G oMERPet: Chihadrh oo Paelprd e phashisRiettgy o direonine and

f agta¥ing @SRk roﬁ drkr Rae detivdedibrk thek PhospHoeylates wndractivates both
tar t or

Lgﬁ%ﬁjsgggf@ %p %geygﬁq grgcggt\ﬁ%; c%@g'} ?q{gcratescseer-eXpressmn and/or
er yidraepaitiohi of nskostuark g akszeRitd Cwitie Varisusaephan c4rideh) [Sivaraman,

V. S., J. Clin. Invest., 99, 1478 (1997)].

As mentioned above, members of the raf family of kinases phosphorylate
serine residues on mek. There are three serine/threonine kinase members of the raf
family known as a-raf, b-raf and c-raf. While mutations in the raf genes are rare in
human cancers, c-raf is activated by the ras oncogene which is mutated in a wide
number of human tumors. Therefore inhibition of the kinase activity of c-raf may
provide a way to prevent ras mediated tumor growth [Campbell, S. L., Oncogene, 17,
1395 (1998)].

The cyclin-dependent kinases (cdks), including cdc2/cyclin B, cdk2/cyclin A,
cdk2/cyclin E and cdkéd/cyclin D, and others, are serine/threonine kinases that
regulate mammalian cell division. Increased activity or activation of these kinases is
associated with the development of human tumors [Garrett, M. D., Current Opin.
Genetics Devel., 9, 104 (1999); Webster, K. R., Exp. Opin. Invest. Drugs, 7, 865
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activity, are present in the cytoplasm and nucl eus,
and participate in diverse signaling pathways. There
are a | arge nunber of non-receptor TKs including Abl,

b f ,
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Ate]sanblbéombh géndsiy [Gldeert R datCuerent Bhalkh. d@asih, 4(3), 277 (1998)].

' i C, Vr rut b, ,

Pk, SRR iR oo SHAET B o e b edirevein B,
t batk 26gyctip Apsdki2écypliroE ecdk4/Bkstin I chDI&ndS(ZlAHDm RIKB (Akt) or PKC may
PRSI b B0 of et PPt Sl el oot
t peliferationeswhsdsaranaerd t her ef ore have possi bI e
therapeutic potential to treat autoi nmune di seases
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consi sts of the MAP ki nase ki nases ( MAPKK), i ncl uding
mek, anhbiend(8j2-blpyrisiinagsat dienofh8-blFdiesased (CRAEK) ,pyridine and
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the compounds of this invention. Our co-pending WO 2004/048386 published 10
June 2004 (the contents of which are incorporated herein in their entirety) describes
2-substituted-thieno[3,2-b]pyridine-6-carbonitriles  and  2-substituted-thieno[2,3-
blpyridine-5-carbonitriles as protein kinase inhibitors.

SUMMARY OF THE INVENTION
This invention is directed to compounds of Formula i

1
X.R

S N -CON

»
N
R2
I
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activates both transcription factors in the nucl eus
and other cellular targets. Over-expression and/or
over-activation of nek or erk is associated wth
varjous human cancers [Sivaraman, V. S., J. din.
| nWREPIN: 99, 1478 (1997)]. As nentioned above, menbers
of the raf famly of kinases phosphorylate serine
r eXistNid-, ohlRTEkO-, TBE)g-, @r eNH@Hge seri ne/ t hr eoni ne
ki nase nenbers of the raf famly known as a-raf, b-raf
a f nmutations in the raf genes are rare
nrﬂﬁ§aﬁﬁ1te e\rﬁ\g’glr)? c-raf is activated by the ras
oncogene which is nutated in a wi de nunber of human
t umisras intEger ef»be i nhi biti on of the kinase activity of
c r af may provi de a way to prevent ras nedi ated tunor

g F g., S. L., Oncogene, 17, 1395 (1998)].

cyc dependent klnases (cdks), |nclud|ng

cch/ cyclin B, cdk2/cyclin A cdk2/cyclin E and
cle4L6c%/§'ﬂ¢W| png gatonsalln éﬂb,s“tlétﬁ@ witaraneeotfavieghistiients selected from
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Incr activ or ac |vat|on O t hese
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Wgh‘ bt)R4 &R“ ‘étbf@R“ %@WR“@”@O(@?R%@ 0)019‘ -é@(‘b)r\JR“R4
86@3 oo, wad:» Q)@Ral MR or R -RENBER', -RoS(O)R",

PDK15(§@§O dt n Ki 4 B, . 4
knovvn ZR PKA4R0 ?{q IR@C (Rﬁ?eﬁdent Ra?%?%’lhn Ki nFS?et(g)OR

P QORINR B RN CIOIR aHREBI B )RS SENR GO R cir '

in signal transduction pat hvvays responsi bl e for

ongogesreyi scotkrz ed'r’-CHO 'wher&?ﬁ“fﬂeem gFPrdy PESUB&ituted by one or
4(3), 277 (1 unds cgpab ibiting the

ki Hae %@ww&e}ﬁ%d rff-ﬂr{T“p oeq (R)XRaf -Cldchﬁfbg@i . gliovolans, -RE, -
/ 9 8
Sgg%ﬁgggg,@ag}{g@@gc)& % {%)n naRy,Q‘St'ﬁé(R@fﬁ)'nQ!‘orDX (€AKd)2)Rs;

R®is alkyl of 1 to 6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon

atoms, aryl or heterocycle;

R* is H, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, or alkynyl of 2-6

carbon atoms;

R® is a divalent group comprising alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, or alkynyl of 2-6 carbon atoms;

R® is a divalent alkyl group of 2-6 carbon atoms;

R” is a cycloalkyl ring of 3-7 carbons, an aryl or heterocyclic ring, or an aryl or
heterocyclic ring fused to one to three aryl or heterocyclic rings, wherein any of the
aryl, cycloalkyl, or heterocyclic rings may be optionally substituted with one to four
substituents selected from the group consisting of H, -aryl, -CHz-aryl, -NH-aryl,



be useful in the treatnent of di seases characterized
by abnormal cellular proliferation, such as cancer.
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virion-associ ated protein kinase which is required for
the replication of human cytonegal ovirus [WIf, D. G
Arch. Virology 143(6), 1223 (1998) and Hel Z., J.

Vi 5 1 4
i :1{1| %&?Yr’? 6%”]1 ég %a@@ ;JCC% 1’V {; %1_?8 L@%ﬁpa@bﬁﬁ’e d -OfRI ~S(O)nR",
anR{RY; aI-NIR‘}SéOa{Féut iQR°OR, anR%\a RAi anaa‘bR%@R%l FRRHRBIRR?,

[ ISRRORY, @1, elPEer "E0yRRR) Prgi: “locoior:

co@ﬁ@)ﬁﬂ%“Ré,arMNCéOdR“ i - BKQ)O’FQ sHBRAC(O)DR'B! néisraR‘iawNR“R“

lﬁ*ér’gb? -)ff'étb r2 el Wbc Ry Rback%‘( %e”tR%o 'RSC(O)OR?, -
pyri dines yridi ahd

c elR?Q’;(DI)N B)R , dIRFOC(AIRDy HR?@@I(]Cﬁ@ Rﬁ,er @C(@)NR“RéV eRSNBIC(O)RY, -

n A These conpounds differ

bgftkﬂ\ﬂ? %ré?aﬁﬁmk agbzf{lrr"g‘nt4 of substituents at

varl ous p03|t| ons V\,hen conpared to the conpounds of
t RS isi Hy eyl @nl taGr carbom etetis glkanyRof02-6028686 atoms, alkynyl of 2-6

PublhShedntOq r&%‘ﬂae@%@y(ﬁ .he contents of which are
i ncor porated herein In tHeir entirety) describes

2- substltuted t hi eno[ 3, 2-b] pyri di ne-6-carbonitriles
ard’ iR RE@5EE i t ut ed- t hi enof 2, 3-

b] pyri di ne- 5- carbonltrlles as protein kinase

| NS -C(%-VAB 01 3NNVE- Tleﬁsoglv ié(OH)H- .
dlrectgd to co erein:
NEE(R")z Bi’)éimn C(R )2)n?< ,--ﬁﬂ@mCH—QH i@ gwlqaikyé@érB -10 carbon

of 5t8mé; n is an int eger of 2-5;

Q is NZZ' wherein Z and Z’ may be the same or different and may be H, alkyl of 1 to
6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, aryl, or
heterocycle, or

Z and Z’' taken together with the nitrogen to which they are attached may form a
heterocyclic ring which may have an additional heteroatom selected from nitrogen,
oxygen, and sulfur, and may comprise morpholine, piperazine, piperidine, optionally
substituted with —R® on a carbon or a nitrogen, or on nitrogen by a group -
(C(R*)):XR? -C(R%).).NZ"Z”, or on carbon by a group -(C(R%)y)XR%, -
(CR))NZ'Z";

Z” and Z" may be H, alkyl of 1 to 6 carbon atoms alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, aryl, or heterocycle, or

Z" and 2" taken together with the nitrogen to which they are attached may form a
heterocyclic ring which may contain an additional heteroatom selected from nitrogen,
oxygen and sulfur; and

J is fluoro, chloro, bromo, or iodo;



q is an integer of 0-5; Rl is a phenyl ring optionally
substituted with one to four substituents sel ected

WO p@si113560 gr oup consi sting of J, -NO2, -CN, -NCT/USHEH/016150
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-CF3, -OCF3, R4, -OR4, -S(0)nR 4, - NRAR4,
-NR4S(O) R4, - OR6OR4, - ORGNRAR4, - N( R4) R6ORY,

- N(R4) R6NRAR4, - NR4C( o) R4 C(O) R4, - C(O) OR4,

- C( O) NR4RG, OC(O OC( O) NR4RA,
NRE EPORRaaceLfga w:@eymb'e SRl eEﬂfNR4R4 - R5OR4,
-R5NR4R4, -R5S(0O) 111 R4, - R5C(O R4, -R5C(O) OR4,

- R5C( Oy INER4 enbBaitelrd, RRis ~REGZ( O R4, -
R50C( O) NRAR4, - RSNRAC(O R4, - R5NR4C( 0) OR4,

i R5 NR4 4 R4
kel e Re ke o oa) "B elpdbrsbelusy Bione to four
Orsubédiltl%r@é 8186e8 Goarthe ¢réupeonsiStiny ¥R&, or~CRO, wh@@@)Rj may be, for
| ox%)ﬁnﬁég' Oﬁx(‘daﬁg‘jc( F%gbé) qXRd- x§§((§3§ 33 quRS' R3

|s aI kyl of 1 to 6 carbon atons, al kenyl of 2-6 carbon
at ons, Rfl Myimtie dfor R6whercoR’® at ami Jor aregérocycle and the R® group is

het 4 i.s H, alk
R BhoY PGl e Bl 1k e sl OBy 2R, g0 o0
at1<;3TE|,oxd5{5neSRé, ?@S(R?)@gXRegrQO(:R M@HK(C@Q z),lWl AICR’B)Q, or -
al kenyl of,. 2 cas or, q .
or S8 3 o InChTE Pt o, BP0, 7 2R, o Bt i et o
24 h@teﬁa@bﬂﬂ ahdl ans; R3R@rdus ia aptiohalyl kybstituited) btyf or3af’ least one group
car . r I terocyclic ring, or an aryl or
EFF%V réndgg%ﬁﬁt%%he to three aryl or
heterocycllc rings, wherein any of the
Q may be NZZ’ wherein Z and Z' may be the same or different and may be H
or alkyl of 1 to 6 carbon atoms; or Z and Z’ taken together with the nitrogen to which
they are attached may form a heterocyclic ring which may have an additional
heteroatom selected from nitrogen and oxygen, said ring may be substituted on

nitrogen by R*.

R® may be H, alkyl of 1 to 6 carbon atoms, aryl or heterocycle. J may be
chloro or bromo. In some embodiments, R® is H. Certain embodiments include

compounds wherein q is 1.
The compounds of the invention include:
3-bromo-7—[(2,4—dichloro—5-methoxyphenyl)amino]thieno[3,2-b]pyridine-6-carbonitrile,

7-[(2,4-dichloro-5—methoxyphenyl)amino]-3-(4—formylphenyl)thieno[3,2—b]pyridine—6-

carbonitrile,

7-[(2,4-dichloro-5-methoxyphenyl)amino]-3-{4-[(dimethylamino)methyl]phenyl}
thieno[3,2-b]pyridine-6-carbonitrile,

7-[(2,4—dichloro-5-methoxyphenyl)amino]-3-{4-[(4-methy|piperazin-1 -yhmethyl}
phenyl}thieno[3,2-b]pyridine-6-carbonitrile,



aryl, cycloal kyl, or heterocyclic rings may be
optionally substituted with one to four substituents

W@ 2008a13860 f rom t he group consi sting of H, -aryPCT/US2005/016150
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-CH2-aryl, -NHaryl,-Caryl, -S(O maryl, J, -NO,
-CN, -N3, -CHO, -CF3, -COCF 3, R4, -OR4, -S(O nk4,
NRAR4, -NRAS(O nR4, -OR60OR4, - OR6NRAR4A, -N(R 4) R6OR4,

BB AN E b et SR s gl preny

- KRHG(IR-BlpyridinBIRAGIEdERIs}, - NRAC( O) NR 4R4, - R5ORY,
R5NR4R4, R5S(0) nR4, -R5C(OR 4, -R5C(O) CR 4,

BT BAR AR, 50017

-RENRAC(O) R4, RENRAC(O OR 4, O - R5NRAC(O NR 4R4; R8
is H, Ebrkpurposesl of $his inventiem ahelemcycé loe gltero¢yclie ding is a 3-14

ﬁfz{egﬁ%@% ?%aﬂgldlfﬁ%lfr%a% ﬁ@@%?&@(ﬁgo%teggbng to three fused
- AYsAontainiag O) taH heteMdGin) selectaii®OnRthe greap 2isisting of S, N, and

962)%%35'? nn%f%ﬁgnﬁ%%l%%ﬁ may gé ﬁllg L\%Egﬁh ?d . f:a&(%@g?%léaﬁced , or fully

asajm@ted'.g The hetgrocytie mapmtlez in¢lddez’ buhar;e Hng lirtited d@rthiophene, furan,
a‘);{{ oﬁ%,led}"?z%%d gﬂﬁ&z@g ﬁQ 3‘%52’&9 OIRZ 2t—tlltléko?e Z&Eﬁ&%ﬂ% %Qﬁe oxazole,

on ’at ons, 6 carbo
aisotiiazokey jdoxaznie, Hes, éfaxeghaz@e, be, 4ZO>@d($zzre ﬂéikébmladlazole, pyridine,

ng@?ﬁfgg %1 ‘g'pkr%tzﬁwge {l&é}%?en tﬁ%ﬁ?ﬁ%ﬂﬂr‘%ggﬁg@)@ggﬁe{t atmaﬁﬁiarpholine,

erocyclic rin
atﬂubmorphdlnek&bsde,at othicnadrpboline-3,Batiexide, r ogaperidingy gerpiperazine,

p@gm‘-}ﬂig hezmé‘rﬂg1 et %W&Hg@?l i u@ﬂ{.é%' fbﬁrah%@ﬁfr%' PS:pyran, 1,4-

cpyrbodioxang, mfa‘t-dlo)gﬂane detrahydrapyrang éseindgne, igdadeap2,3-dihydroindole,

(gr%%)zgl ) 2o aigc))lmé,znig(;q'uino(ﬁﬁe,o@etpaat"\wu%'aup%lir?e, benzofuran,
T R GRIPCG
benzothiophene, benzimidazole, benzotriazole, benzothiazole, benzoxazole,

benzisoxazole, 1,2-benzopyran, cinnoline, phthalazine, quinazoline, 1,8-
naphthyridine,  pyrido[3,2-bjpyridine, pyrido[3,4-b]pyridine, pyrido[4,3-b]pyridine,
pyrido[2,3-d]pyrimidine, purine, and pteridine. The heterocycle may be oxidized on a
nitrogen atom to provide the corresponding N-oxide, such as pyridine-N-oxide or
quinoline -N-oxide. The heterocycle may also be oxidized on a tri-substitued nitrogen
atom to provide the corresponding N-oxide, such as N-ethylpiperazine-N-oxide. The
heterocycle may contain a carbonyl group on one of the carbon atoms, such as
pyrrolidinone, 1,3,4-oxadiazol-2-one, or 2-indanone. The heterocycle may be
optionally mono-, di-, tri- or tetra-substituted with substituents selected from, but not
limited to, the group consisting of alkyl, acyl, alkoxycarbonyl, atkoxy, alkoxyalkyl,
alkoxyalkoxy, cyano, halogen, hydroxy, or nitro.

For purposes of this invention the term “aryl” is defined as an aromatic
hydrocarbon moiety and may be substituted or unsubstituted and may contain for
example 6-14 carbon atoms and have one to three rings. One or more ring of the
ring system may be partially saturated or fully saturated. An aryl may be selected

10



(C(R9)2)gNz"Zz'"; Z " and Z" may be H, alkyl of 1 to 6
carbon atons al kenyl of 2-6 carbon atons, al kynyl of

wQ2®sa8shon atons, aryl, or heterocycle, or Z'"PENuSz05/016150
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taken together with the nitrogen to which they are
attached may forma heterocyclic ring which may
cont ain an additional heteroatom selected from

or s Seb ot T lo HhepRaprntittc T2t Fabiaihan 1o, indene or
tbgﬁplfﬁn;yl ahd nsNBe eﬁﬁmﬁlgyfﬁfdrnlb;] ch'-Rirtl-: %f tgf]#sﬁbitltt;tﬁ& vtmgsdubstltuents
wi et P8 PuCpoCinbEE e 0w Pt o Ak e Aycartony.

c Oéllsm@t alraxyaikyl] ,aIKD;IXyaIRB@ cyaine| Ielogey hmﬂmxﬁ&x nftm
exanple, Hor alkyl of 1- 4 carbon atorrs R2 may be J
or R3 ere ero
or oup SRR S e R U bdEs PolictrelghEagy bigponed o
Saheletlﬁj dreferablyCOPIXRE SarbodHlboms @(nﬁ))l@ludesi%isdipmwl,anl@myl and the
Ri (C(R9) 2) gXR8, -(C(R9)2)qQ - X(C(R9)2)nXRs,
kkE(RQ)Z) nQ or - X(C(R9)2)g R8. In sone enbodi nents,
R2 may be J or R3 wherein R3 is aryl or heterocycle
and t heFd®3 pgrposes | of ﬁﬂskiinvmitiby thebsdrint Ueyetbdiyl’orefats to alicyclic

ast d from
Vet R o8B 5 A Spon S 5T MelyighS Bk Sethglylp as wellas
did fceroenyclamanyng)an Hallod sabstitlierdf fot exarrﬁalef;ajyblopropyl cyclohexyl,
ato nd.Z taken together with the nitrogen to
%ﬁ“ﬁ@%f”gme Ié{itached may forma heterocyclic ring
V\,hl ch may have an additional heteroatom selected from
ni t r ogefforaparposggy @, this aindentiong'atkenylbds Hefised tast edradival aliphatic
ni Nd?&%pocm’thgﬁcontains at least one carbon-carbon double bond and includes both
straight and branched carbon chains of 2-6 carbon atoms in all possible
configurational isomers, for example cis and trans, and includes ethenyl, 3-hexen-1-

yl and the like.

For purposes of this invention “alkynyl” includes both straight or branched
carbon chain of 2-6 carbon atoms that contains at least one carbon-carbon triple
bond and includes propenyl and the like.

In one embodiment of this invention the alkyl, cycloalkyl, alkenyl and alkynyl
groups can be substituted with substituents including, but not limited to, phenyl,
substituted phenyl, heterocycle, substituted heterocycle, hydroxy, halogen, alkoxy,
thioalkyl, carboxy, alkoxycarbonyl and acyl.

For purposes of this invention “alkoxy” comprises a group of 1-6 carbon
atoms having an alkyl group attached to an oxygen atom and includes methoxy, t-
butoxy and also includes polyethers such as —O-(CH;), OCHs. A thioalkyl group of 1-
6 carbon atoms is defined as an alkyl group attached to a sulfur atom and includes
methylthio and the like. A carboxy group is defined as —C(O)OH, and an
alkoxycarbonyl group is defined as -C(O)OR where R is a group of 1-6 carbon atoms

11



R8 may be H, alkyl of 1 to 6 carbon atons, aryl or
heterocycle. J nmay be chloro or brono. In sone

wepdsdiisents, RO is H Certai n enbodi nents i nck@mES2005/016150
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conmpounds wherein q is 1. The conpounds of the
i nvention include:
3- brono-7-[ (2, 4- di chl or o- 5- net hoxyphenyl ) am no] t hi eno[

7 5 MR AER SRRl Shicuoarvany! ol e Ui o, A aroue s
nyclieflnbd @sa] Biapb HOYPIRIwheresR is anbalinhatid (eeg., alkyl) or aryl radical and
7'ik£|8d§‘s‘ %%{ i 6r§é{§§|h8éﬂ§28§7|%'t%é‘lﬁlé?°] -3-{4-[(dimethy

t hi eno[ 3, 2-b] pyri di ne-6-carbonitrile,
7-[ (2, 4Tkl chmppunds @étﬂmwwﬁwnmmammdesa{ gialent rgroly’ defined

|
pmﬁglﬁ%hﬁgﬂ}%ﬁéﬁ g&é)]f}%,;éﬁ s & S oni tri | e, 7-[ (2, 4-di

chl or o- 5- net hoxypheny! )am noj - 3- [4 (mor phol i n-4-yl met h
yl') phenyihq campame 3f ihihingstionimay: @néain boa ot roreasyammetric carbon

PhabRRCEHY | r‘ﬁ@ | %u@céﬁ/@t abd etos§ lehrSoiddHdr Ofsucﬁ OLs enantiomers and

pur poses of is 1nvention a heter ocyc
heﬂﬂléﬁ*t@@?melr% Whilg shova githapt resasst éus@rcmﬁﬁmstrmm Formula I, the

e@érﬂqmén‘ﬁoﬁ%c%d%%yﬁi {{1% IBHQ@IHélyﬁ'&s%fﬂé)Ete?&ﬁ?éncl’erghéggvell as the
sed rings contalning to t'er oat se d

f rr@nemlq:emg(ma@ aodrﬁéh@tmwyr@f o6R and Graferepispaets (scalgmid mixtures
t Ll I i al :
S et g W BAGHES ) BBl arlotS B GrRinfmef add phkmaceuticaly
modeseplablei mitsutﬂ@reqﬁ ut It sheuldolve Inpiedt et sterewlmrpghemfethe invention
1”15%% ?\I\égé & ret%l’i{/é?fg%ﬁ%uré@dglz Ql&lraggént%r trﬁéfﬁ&be‘?theless have
i sditférenizBland $§I@g@z@ﬂi®,s depBnding oadhasgbsijtution at the indicated chiral

1 (?enfleroxémﬁ@%fj H‘ae' cdlmg’ou%dyblf"{‘l% mhﬁo%ﬁévc%h{é% one or more double

m di ne,
mabcmdej mrw,chtdasemﬁhghompnmdst cbﬂ tbisonysmdibn mmltﬁteoaaqﬂxeof the possible

t héo%ﬁBur@ﬁ@ndl %%m%'rssag (R g?nlxtmeg%q‘ h%'sg ?SOnpérQ erazine,

Pharmaceutically acceptable salts of the compounds of Formula Il with an
acidic moiety can be formed from organic and inorganic bases. Examples include
alkali (e.g., N-tetrabutylammonium). Similarly, when a compound of this invention
contains a basic moiety, salts can be formed from organic and inorganic acids. For
example salts can be formed from acetic, propionic, lactic, citric, tartaric, succinic,
fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic,
phosphoric, nitric, sulfuric, methanesulfonic, napthalenesulfonic, benzenesulfonic,
toluenesulfonic, camphorsulfonic, and similar known acids.

This invention includes a method of treating or inhibiting a pathological
condition or disorder in a mammal comprising, providing to said mammal an effective
amount of the compound of Formula Il or a pharmaceutically acceptable salt thereof.
The pathological condition or disorder is indicated by an increase in Src expression.
Examples of pathological conditions or disorders include, but are not limited to,
cancer, stroke, myocardial infarction, osteoporosis, polycystic kidney disease,

12



pyrrolidine, aziridine, oxirane, tetrahydrothi ophene,
tetrahydrofuran, 1,2-pyran, 1,4- pyran, dioxane,

wa2@sd13350| ane, tetrahydropyran, isoindene, i npPOI/E$2005/016150

10

15

2, 3-di hydroi ndol e, 2-indazol e, isoindazole, quinoline,
i soqui nol i ne, tetrahydroquinoline, benzofuran,
benzot hi ophene, benzi m dazol e, benzotri azol e,

benzot hi azol.e, benzoxazal.e,,h benzi soxazole, . ,
1, SRS fissesec MaBre bl 2nd reREbaLrolessign; e neuropathic
1, ghin.napbtdayicerdiamebe fyunddof Sxatnig piirthelibigast, colon, lung, pancrease,
pyrk@o 3, 4-b] pyridine, pyrido[4,3-b]pyridine,

py?] ,3-d] pyrimdine, purine, and pteridine. The

het erocycl e may be oxidized on a nitrogen atomto

pr ovi deThisénveotiore dpututdisnay phocexs der, prepatingaa compound of Formula I
pyg dipg-N—oxide or quinoline -Noxide. The

he @N%éj@re may al so be oxidized on a tri-substitued
nitrogen atomto provide the correspondi ng N oxi de,

such asa.N- et ngdtipp péthadd-brerdsuoeginidede dlcembetied ofdyarhnalang@y;
contain a carbonyl group on one of the carbon atons,

such as pyrrolidinone, 1,3, 4-oxadicpzol -2-one, or

2-i ndanone. The heterocycle may be optionally nono-,

di-, tri- or tetra-substituted w subBtituents

sel ected from but not |impfed the group

consi sting of alkyl, acyl, onyl , al koxy,

al koxyal kyl , al koxyal koxy, cyano,"NfAal ogen, hydroxy, or

nitro. For purposes of this invention the term™"aryl"

is defined as an aromati c hydrocdrbon npiety and may

be substituted or unsubstituted and may contain for

exanpl e 6- 140Ga6ieNa dbRFBURNEE FmBIzQBe to three rings.

One or nore ring of the ring syst F1nay be partially
saturated or fully saturated. An yl may be
selectedfrom but not limtedgto nylL.cnnapht hyl

1, 2, 3, 4-t et rahydr onapht hyl ,
and may be optionally nono-
tetra-substituted with subst W& sel ected from but
not limted to, the group sisting of al kyl, acyl,
al koxycar bonyl , al koxy, alkoxyahgyl, al koxyal koxy,
cyano, hal ogen, hydroxy, or nit} .

or

b. adding a compound of formula R'XH to the compound of Formula (b)
to form a compound of Formula !l wherein R? is bromine; and

C. treating the compound produced in step (b) with a compound
comprising formula R®H, R®-BL'L? or R®SnR, in the presence of a
palladium catalyst optionally in a solvent system, to form a compound
of Formula Il wherein Br is replaced by R®.

This invention also includes a compound having the structure:

13



For purposes of this invention "al kyl" includes both
strai ght and branched al kyl noieties, preferably of of

waz®sassbon at ons and i ncl udes i so-propyl, n-bRCHUSHNH016150
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the like. For purposes of this invention the term
"cycloal kyl" refers to alicyclic hydrocarbon groups of
3-7 carbon atons and i ncludes a sinple carbocycle as
wel | as a carbocycl e containing agy al kyl substituent,
for exanple, cyclopropyl, cycloheyyl, adamantyl and
the |ike. For purposes of t hi "al kenyl" is
defined as a radical aliphat{c carbon t hat
contains at |east one carbon- doubl e bond and

i ncludes both straight and brjanched carbon chains of
2-6 carbon atoms in all pos&ible conflguratlona

i soners, for exanple cis and trans, and incl udes
ethenyl, 3-hexen-1- yl and the like. For purposes of
thi's i nVlenteros usad kythisl spetificatiodeenbrh have &ieghdrdioary meanings in

branched .car a|n f 2-6 carb t.ons t hat

ooRB i Fled8n br it Ffnfdl] B3R § e RSH, gonigg where each
i nlekrode aseat. ofertyih tanmb arleed|$cdseed beloener elsbwikredn theo§pecification,
this inventi the a cl oal I al kenyl., .an

a1 oy R atiloril o Blst et V6 S ReM e T B pg compounas,
[ ntcdnnphsit@ns batd nmEthbds;ndfetdetlovernhenamd heuwb$d imhakeednd use them.

| d h ._hydr oxv,

hfeaker S R Sorfpodidyhal 6 MiaRy g LHE spifyTeré than one

anglayac@bnseqaenty ena?asvsgéngdags arﬂ;@nbmm\s thaly lbex,gséd for any one or
caroon_ato

or Ohis Site Brds B St igg i Al SEn Bl B i Raced upon

t buhethyr andotbstermris|alalesatpdlor edisrerssed heteims FHe- (€8-HoR examples

anywh'eoa‘ret in tﬂls sp}écmgatlon lncTudllng examples of any terms discussed herein, is

illustrative only, and in no way limits the scope and meaning of the invention or of
any exemplified term. Likewise, the invention is not limited to the examples
presented.

In addition to the utilities, described herein some of the compounds of this
invention are intermediates useful for the preparation of other compounds of this
invention.

Throughout this application structures are presented with chemical names.
Where any question arises as to nomenclature the structure prevails.

The following experimental details are set forth to aid in an understanding of
the invention, and are not intended, and should not be construed, to limit in any way
the invention set forth in the claims that follow thereafter.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of this invention were prepared according to the following
schemes: (1) from commercially available starting materials, (2) from known starting

14



6 carbon atons is defined as an al kyl group attached

to a sulfur atomand includes nethylthio and the Iike.
wo@anissy group is defined as -C(O OH, and anPCT/US2005/016150

al koxycarbonyl group is defined as -C(O OR where Ris

a group of 1-6 carbon atonsand i ncl udes

nmet hoxycar bonyl , allyl oxycarbonyl and the Ii ke An

o] i s defined
o iRl co e g iR ain el Fagediiied or @) rom
acesdw intermiddidieo desttibey lin theesthoyks and ek;balrhedtel prEEb@jures Optically
cogﬁounds of this inve "di val
gr

58 Ko v 0% SHSERe, B eApleg By Festha Biebicsiatives or by
- CefoiniRetric syittaesis. m‘lfbel nekoludibn tchh Heicakrizataud by mmth@dmtrwwm to those

5 71 SRR Bicrd Shbme e Gtk he BLA KR B ety ChrdimBoraphy, or

di eshisinatiomertiseredthi | e shown wi t hout respect to
stereochem stry in Formula I'l, the present invention
include all the Vi dual p033|ble stere

i s rs; _as
wor 1 acReRuoph el B In B0 R8En gBbEblRky BIThT rpdfents and
andwaﬁnstseeemlcg/edeasd (sdtablenfar mextransfermﬁtlooh baihg effected. It is
m xt f unt of en ntioners).and .
oridrasged i MF e BET B e art BF Bl ShiESG, dnpt e various
10 befunomcma\hﬁdasalpraeet e $Imemnslec1ﬂet|hastl beemhsdn’ueritawitngthe chemical
ne r.el ative cqonfiguration at chi nte
oFaRiEEAS oSBT { RS Pl TrchbeByd lidebines He™to WY order of
deﬂeltfdatlng stapst h;aro!zamblsg | groupgn ifatreqidired nand adlesfoteblioral conditions.
ce ounds of this in on_ .
c oniStieniitn e &R SR Bl be oAl RDSME f the reaction
c ocgalitiods. oSutrhlrestrlctmstﬂoomel sudstilenawhichf areheompatible with the
p033| | e co If:\l?jhonal oners

5 of FepRIATECGY BPrueai]6 Poa R ihp als AP aLlitscirg un under
thmen@n‘pmmdaesoﬁ/hé?eranptwnhﬂe with an acidic noiety can
be formed from organi c and i norgani c bases. Exanpl es

ISlnfnl l“gﬁ-@' kall %?{ggorgodrfm@%ngérgsgqjﬁ Sgﬁn gﬁgﬁ"ﬁ%ﬂates of this invention

encompassed by Formula Il are described as follows.

As shown in Scheme 20, decarboxylation of a 3-amino-2-

20 thiophenecarboxylate of formula 1 with N-methylpiperazine in N-methylpyrrolidinone
provides 3-aminothiophenes of formula 2. This decarboxylation can also be
performed in a base such as aqueous sodium hydroxide at elevated temperatures.
Addition of ethyl (ethoxymethylene) cyanoacetate to compounds of formula 2, in a
solvent such as toluene, provides the intermediate propenoate. Thermal cyclization

25 of these intermediate propionates in a solvent system such as biphenyl and diphenyl
ether results in 7-oxo-4,7-dihydrothieno[3,2-b]pyridine-6-carbonitriles of formula 3.
Compounds of formula 3 can also be prepared by the alternate route depicted in
Scheme 20. Treatment of 3-amino-2-thiophenecarboxylates of formula 1 with the
dimethylacetal of dimethylformamide provides amidines of formula 4. Addition of

30 these amidines to the anion of acetonitrile, generated at low temperature, preferably
—78°C by the action of n-butyl lithium on acetonitrile, in a solvent such as
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contains a basic moiety, salts can be formed from
organi c and inorganic acids. For exanple salts can be

wo eose 35660 om acetic, propionic, lactic, citri CPCT/US2005/016150
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tartaric, succinic, fumaric, maleic, malonic,

mandel i c, malic, phthalic, hydrochloric, hydrobromc,
phosphﬁric P;tric sul furic, methanesul fonic,

napt hal epesu e

BT, RS, PR ER TSI Erclsol HBIRRAL b9korivies o
I forewta 3n |ncludes a method of treating or inhibiting

a pathol ogi cal condition or disorder in a manmal

conpri %&%Qmﬁm 8 E&Jnﬁ&a'\tdg ¢ or ol f:\'rlth %ncf%rfir?éfithéagent, preferably

anount o e CO
p bhosphosusi @aywOrmcempwﬂese mnounﬁ%r@fofformﬁl% 5. Addition of a

%}g&géﬁr% GAbr 195] B LORhGE )gfszxﬂ-g QPNR'* Sto 'cBﬂbS@r‘ic%%f%(mﬂﬁa 5, in the

rc exp ression at 0ol O
cpre;!slehce) n"spyrrdlrm byﬁrqw@denolawévemb @UC‘”aﬁ‘é Zr@hoxweﬂaa{neuat elevated

t ggrg[geﬁgﬁx?és ol { R lf?% Cg%ﬁf’g?ﬁlg Jﬁéséngg%?%%lgﬂw hydride in a solvent such

I 0SI1 S, | sease, aut ol nmune
d|asetatrehydrmfemabewvateﬂhtemnemturgﬁopft 6QQ 7}, aprovides compounds of

f oﬁrﬁal || ofatﬂg lﬁ\%{tﬁﬂ%ﬁ%rg Rak rNHT&eI\lﬁanCRﬁerﬁﬁﬂleW? addition of a

reast
panmpeamapf &’mthIal RY¢H, Wire N i tor VR ﬁl:ﬁd—‘@@@oénd of formula 5 in

o 3 e?lsesgl%e PLEPRT | ?%o%rﬁ 0 @E@E@g SfcHosd kR dibenzylideneacetone)-

ST g tre ronosucci nimde a
cm!rnadiamdm(ﬁ) Fendul a (aganot o Pehvi e a2-§l9ﬁf§}@b$?ﬁ’|nhosphm0-2 -(N,N-

F d
et B0 I sBpERURE Mt BT X 0o cnon
F@iyml aiméthyih etherr natRelevatedr ismneatutesdot prefeastinlyy 90He provides
%%Bgﬁ%s%fg?ﬁnﬁﬁa IE@?E&O@Q@L Lé(ﬂet% )‘(%3&@%3’19 NR®. Addiion of a
proempnu&d of foemplalR "X, wiversaX il @ sto C@mpptdﬁdﬁ @fyfol’fﬁwﬁ 5 optionally with
S% c}dltso¥\Sto? M 6a%ef QAR &s© QHQQHUF?\ carbonate in a solvent such as

dimethylformamide at elevated temperature, provides compounds of Formula Il of the

invention where X is O. Addition of a compound of formula R'XH, where X is S, to
compounds of formula 5, in a solvent such as dimethylformamide, provides
compounds of Formula li of the invention where X is 8. Addition of a compound of
formula R'XH, where X is NHCH,, to compounds of formula 5, optionally with the
addition of a base such as N,N-diisopropylamine in a solvent such as 2-
ethoxyethanol at elevated temperature, provides compounds of Formula Il of the

invention where X is NHCH,.

Alternatively the ethyl group of 6, ethyl 7-chlorothieno[3,2-b]pyridine-6-
carboxylate [Thompson, M.; Forbes, I. F. EP 126970] is hydrolyzed to the
corresponding 6-carboxylic acid 7 with aqueous sodium hydroxide in a cosolvent
such as ethanol at elevated temperature. The corresponding 6-carboxamide analog
8 is prepared by treatment of 7 with a reagent such as thionyl chloride or alternatively
N,N-carbonyldiimidazole and the like, followed by the addition of aqueous ammonium
hydroxide or alternatively ammonia gas. Dehydration of 8 with a reagent such as

16



of Formula Il wherein Br is replaced by R3. This
i nvention also includes a conpound having the

W@ 2008a13565@: The terns used in this specificati oPCT/US2005/016150
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generally have their ordinary neanings in the art,

within the context of the invention, and in the

specific context where each termis used. Certain

ternms are di scussed belqw, or, el sewhere in t Y
SPREERE C ATTE < GodeBs | B adtiPTEIF G HRrRdEoqe argpyricine-s
pPEaBbhitri®@aer i n describing the conpounds,

conposi tions, and nethods of the invention and how to
make,angl use them Moreover, it wll be appreciated

that the same thing can be said RO %oi‘J’r[ﬁ)an one .

Consg ALYy, a|l,grnati vestanguage andggynonyns CN
use& flor any one_or nore | f\‘ e teras—diseussed\

heref n, NRer | speci gt s Bﬁi PIREQ®® to be phacel
updh Whet herhgﬁﬂre@ﬂ%etrazg’eterrﬁ is el abdfated or di scussed
hepei fl, JBf use of exanples anywhere in this
specification, including exanples of any terns

o}
di scusse@dobgeein,_  i.s il ustraid.we [ nd in nog CN
lim t%egsco%m%@ msan@?;ofz th&'ﬁ?@%ﬂpn or%cﬁ]\lﬁym/
any exemplHfied term Likew sg, the invention is_ otN
limfed to the exanpl es plﬂése'[@d. In addition to the

uti R? telg or Rrescri bed herein some of the conpounds o

this invention are internedi ates useful for thé’OCla[
preparati on of other conpounds of this invention.
Throughout this application strugihures are presentedc
with chem cal names. Were a esénN ONRBdi Ses assl oA _CN
nonmencl ature the structure péye]:;i“\%/s. The fol |l ow @iﬁ/‘:’/
experimental details are set /forNh to aid in an _; N
under st andi ng of the inventinn,“ and are not intended,

and shoul d not be construed?=tatsyllor At in any way the
invention set forth in the clains that follow
thereafter. cl

1) SOCl, cl
5 _COsEt  NaOH S~ C02H 2)NH,OH S~ ~CONHz
N N N
6 7 8

cyanuric chloride J

Cl

Scheme 21 depicts a route for the preparation of compounds of the invention
of Formula 1l where R? is bromo. Treatment of 9 with N-bromosuccinimide at
elevated temperature, preferably at about 40-90°C, in a solvent such as
dimethylformamide or acetic acid provides 10. Addition of a compound of formula
R'XH, where X is NH or NR* to compounds of formula 10, in the presence of
pyridine hydrochioride in a solvent such as 2-ethoxyethanol at elevated temperatures
of 110-130°C, or in the presence of sodium hydride in a solvent such as
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The conpounds of
this invention were prepared according to the

wo edosowdsngy schemes: (1) from commerci al |y avai PEbiU82005/016150
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starting materials, (2) fromknown startingnmaterials
whi ch can be prepared as described in literature
procedures, or (3) fromnew internedi ates described in

. i Ccal |
S, SRR B R b Yoompouncs o
r eBarinuianty of theanvantidemhese Xvie dHoor R* amygﬁm Bii. cAlternatively addition
) iy e . out
e R RS (LRSS RRE A FNFTVEL S Hissfbqung g ormuta 10
t hie fhreeqwesancef of a egalladiuny Gajmydt, sich cw drig(tibgnayiigneacetone)-
_ . . h . . 1
oot GAREMERE opd, & £ Jopnd T Edtenes e i SeRg P adsbnfho-2-uN-
e nginefgréhnzsina) biphieh b laed fpmtagshen tphastfate imata soivdrdi sugh as ethylene
f i Kicl | in.th t .
or OB el Frefo E SR bR Y LR R EE' provies
presepdunds df feormolze dubfetheisteriion cwimse SX detNiidriNRhand R? is Br.

PRI ol L PRI o 15 Bages of omia 10
st eginalyr witretiei atgi_itignmi psbasiefsuc_basiplotmtsiuemcbhrbone:te ir; ia solvent such
d X S . a

OB B b 08 o e B B0 Pl a1 o
r ethetinventioomitietd Xris O St R* ieBt. r iAddii\tlimqnnﬁf aﬁ:ordpgggd iof formula R'XH,
S5 RS S BB RN 8L Aol 52548 gormamice,
Rewrotzitiw:compeunp]dm ofifdemulanieraf thé ri?antiem agherdaef és S and R? is Br.

. e .

ORGP 5. o B AR R BB S0, rpaponcs o
| | foemdad®s opijid:mdjy asthftbé Iadp\iﬁon ASasblagwsubfn aSMhNrdis@frppyamine in a
g]?sc g&%ﬁéﬁ%@%?ﬁ%@%é%%yag%Ee&?’éégrﬁgpq@ﬁa%rce?rpkr)gv@'elsa&?mpounds of
N- Fertriuid byt thelimveintiomehere X is NHCH, and R? is Br.

Compounds of the invention of Formula Il where R? is an alkenyl, alkynyl,
heterocycle or aryl group can be prepared as depicted in Scheme 21 from
compounds of Formula Il where R? is Br. Treatment of compounds of Formula Il
where R? is Br with an alkenyl or alkynyl of formula R®-H in the presence of a
palladium catalyst provides compounds of Formula Il where R? is either an alkenyl or
alkynyl group. This alkenyl or alkynyl group can be substituted by groups including
aryl and heterocycle and also alkyl and alkylamino among others.

For the addition of alkenyls of formula R3-H the preferred palladium catalyst is
palladium acetate in the presence of a ligand, preferably tri-o-tolylphosphine, in a
solvent system that includes triethylamine or preferably a mixture of triethylamine and
N,N-dimethylformamide. For the addition of alkynyls of formula R®-H the preferred
palladium catalyst is tetrakis(triphenylphosphine)palladium (0) along with a catalytic
amount of copper(l)iodide in a solvent mixture that includes triethylamine and

benzene.
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provi des 3-am not hi ophenes of formula 2. This
decar boxyl ati on can al so be perforned in a base such
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Addi ti on of ethyl (ethoxymnethylene) cyanoacetate to
conmpounds of fornmula 2, in a solvent such as tol uene,
provi des the internedi ate propenoate. Ther nal

ol vent egtedih UERRaa MR R aRE! SMAEHT R iefitn an ari or

relmjérto&yele organoboron compound of formula R®-BL'L? in the presence of a
I di ne-6-car

TR RS L T
pr leemoeyclédgroupe & t:esmpathn;isr ofﬁtbafnulapﬁ%BleTiz,ltmeS_dPégiouag-represent
t epecar box e
{ ORI Bha Shoytier e irRitengr BB Bfkeky Stibtedtragh P de anvt or
prfmidarde;sclagrdﬂlﬁrtészomfpoﬁm: Rﬁl—BﬁL&.oaAd:féi dubetituted kiythﬁg&pst including aryl
L acetonjtri n ed a
o BB T Pt SR TAE U B SRRt cvrs
n-The aﬂyl bi hdstentmyml gem st afrdompoind REBLALSednvalsd bsdaded to a second
ran

t dr of [ " 3 o 1 2
TPl Mo e Rt BESeusiy ocpomecungs b et REBLL the
ofprémrnedlgmllédlur'ﬁrmalyﬂns teliakls(tgrl@elwﬂmoe;ﬁhuﬁ@bﬁﬂddmlﬁ (@Y ihha solvent
h t] 0S
o BP0 Rabo Bl SEEAIL SoBLRSBRSE St mpniape oveo
of dimethyhgtbend of fornul a RIXH, where X is NH or NR4,
to conpounds of fornmula 5, in the presence of pyridine

hydr oc t.such: a et h t hanol, at
el evat e%o)r{'@%%gs acffﬁ-—roz@l"@f PT’TBr astﬁo%%GB?W ﬁysﬁgerocycle can also be
prmemree byf resoiitiruaf &yodnipdeand of Fosolladhtvhetec R? s Br with an aryl or
a | eva es,of 60-70
| AK€ SIS borfp SR ol e 1R aikBpdce ot a patiadium
whaatadysK ilis cNHpound‘iséf forhule RiEnRethey Rapiokig Isoan lovfer ailkyl group such
cQo £ is NH_ or NR4, t
compBNob Bl mirk P PHERS T ardub o YorRpng iR R oan be
caitmtsly"tstedshn,cgrmxss timghadiny ey zpti Iﬂmreaym ané)also formyl, carboxylate,
di a and S
> SR AR ARGerink o F955 NtRlr i1 2 95 )heteroeycle group o
compound R®-SnR; can also be fused to a second aryl or heterocycle group. For the
addition of compounds of formula R%-SnR; the preferred palladium catalyst is
bis(triphenylphosphine)palladium (ll) chloride in a solvent such as dioxane.

Compounds of Formula Il where R? is an alkynyl group can be prepared by
the alternative route shown in Scheme 21. Treatment of a compound of Formula I,
where R? is Br with (trimethylsilyl)acetylene in the presence of a palladium catalyst,
preferably tetrakis(triphenylphosphine)palladium(0), with a catalytic amount of
copper(l) iodine in a solvent system such as triethylamine and benzene, provides
compounds of Formula Il where R? is a 2-(trimethylsilyl)ethynyl group. Reaction of
compounds of Formula Il where R? is a 2-(trimethylsilyl)ethynyl group with aryliodines
or heterocycleiodines in the presence of a palladium catalyst, preferably
bis(triphenylphosphine)palladium(il)chloride, in the presence of triphenylphosphine,
potassium carbonate and copper(l) iodide, in a solvent mixture of tetrahydrofuran
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bi phenyl, and potassi um phosphate in a solvent such as
et hyl ene gl ycol dinethyl ether at el evated

wao esoprrEbur es of preferentially 900C provi des PONPS290HG16150
of Forrmula Il of the invention where X is NH or NR4.
Addition of a conmpound of formula R1XH, where X is O
to conpounds of formula 5, optionally with the

orrknehafion Bl s cBiRon RS AEHRATe MEFE rETER S (GRnBinyryi ora 2-
te(hfpm@dwie%thmwgr@ms dorgaditind the f2- ffmmmmymlyl)etrwmyt beup can be

enti re X S Addi § j f, nd af
t e el aethes e cork Bfiafin BreERY e i sompounds of
i Famnsitd Mehbresi@%is aasstidjnyedrioyp.f or mani de, provi des
conmpounds of Fornmula Il of the invention where X is S.
5 Addi tion of a conpound of formula RLXH, where X is
NHCH2, to compounds of fornula 5, optionally with the
addi tion of a base such as N N-diisopropylamne in a
sol vent such as 2- ethoxyethanol at el evated
tenperature, provides conpounds of Formula Il of the
invention where X is NHCH2. Alternatively the ethyl
group of 6, ethyl 7-chlorothieno[3,2-b]pyridine-6-
carboxyl ate [ Thonpson, M ; Forbes, |. F. EP 126970] is
hydrol yzed to the correspondi ng 6-carboxylic acid 7
wi th aqueous sodi um hydroxide in a cosol vent such as
et hanol at el evated tenperature. The correspondi ng
6- carboxam de analog 8 is prepared by treatnent of 7
Wi th a reagent such as thionyl chloride or
alternatively N, N-carbonyl diim dazole and the |i ke,
foll owed by the addition of agqueous anmmoni um hydroxi de
or alternatively anmoni a gas. Dehydration of 8 with a
reagent such ascyanuric chloride provides the
i nternmedi ate 7-chl orothieno[ 3, 2-b] pyri di ne-6-
carbonitrile 9. Sch
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R R2 = alky] or Ph R POCI 3 cyanuric chloride Schene 2
1 depicts a route for the preparation of conpounds of

wao b@siimsent i on of Fornula Il where R2 is bronoPCT/US2005/016150
Treatnment of 9 with N-bronosuccinin de at el evated
tenperature, preferably at about 40-900C, in a sol vent
SUgke@sS:1di met hyl f or mam de or acetic acid provides 10.
Additi@p of a conpound of fo nula R1XH, where X |§RNH

or MR gncompoygds of far R'RHt he pregence of
pyr$ggﬁ§rhydrochLeﬁ+de i nafsg Ivent—saeh+as
2-¢ Kxy¥et hanol at elevat Nenperatures of 11p~1800C,

or ingthe presence of solrun1hydr|de in a soI@bnt"such
ast et rahydr of uran at el evat ed tenperatures of 60r+K0C,

provi des conpounds of Formula Il of the XRlent i on
where X is XRf or NR4 and,R2 is Br. A%éiﬁgg?;pmely
R2

additio @ npoun mul a R1 re Xis NH
or NR4, Y ol aJconpound oficdagstrul a 10 i presence of
a pall |unNcataIyst such as
tris(dibengylideneacetone)- d'pallqngﬂLQ%eégﬁmQ
ligand s ras

2-di cycl ohexyl phosphi no-2' - (N, Ndi et hyk&hi no)

bi phenyl, and potaSS|un1@hasphate I 8 Nent such as
et hyl ene gl ycol di net hyl _hgr at ed
tenperatures of preferepfd@sly 900g2pr Bvi des conpounds
of Forrmula Il of the invention where X is NH or NR4
and R2 is Br. Addition of a conpound of ¥ormula
RLXHlwhere X is O to conpounds ofR*f®rFaylcehetrma
optionally with the addition of a base ch as

pot assi um carbonate in a sol vent such CN

di met hyl for mam de at el evaggd tenpe U, provi des

L

conpounds of Fornula |l—of—— N
Pd catalyst R2

1]
R? = R3 = aryl or heteroaryl

XR1 XR!
S CN H—=—TMS S—xCN
N | P \ | pz
N Pd catalyst N
Br R?
f Aryk I
R?=Br or R?= =—TMS
Heteroaryl-l
Pd catalyst K,CO3
MeOH
1
XR XR‘l
S—XCN S-_ACN
L |
N NV
R2 . R2
I
R?= =—Al‘yl RZ = —_—H

Heteroaryl
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the invention where Xis Oand R2 is Br. Addition of a
conpound of formula RLXH, where Xis S, to conpounds

w@boosorised a 10, in a solvent such as di met hyl f BCTrEHII008016150
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provi des conpounds of Forrmula Il of the invention
where X is S and R2 is Br. Addition of a conpound of
formula RLXH, where X is NHCH2, to conpounds of

soch acSHitR.ARHeeles b e bpBdils,dife Hyefigh o Fomuia i are
2- gtdnoxiy chame! 22at Cenpuartdacof tFemeladt where the groudeR? is R®-CHO can
S b et Sb@Poltds, g roliia; M ¥ftEe Hhe Rl K s R-cra vi
Foreduttive | dminkiiore  R2atraertrof alokpoyhds afl kermuia 1l v(\;here the group R? is
h | I repared as, depi cte
R ECRY S Spialor SR BT RS pBieRRE St FERE s preterany
Br sodfur&atametmf(%/(lnﬁrob}mml euirdﬁstenF?ys:tmhahzlitlin&dit@"Rs sej_ith?or"ﬁmethane and
Br.,w t.n_an en or .,a of .fornmul a -H i.n e
or MR Br et & e oo R % Baitali T b Fgpsence of
Foaiaetit aacid, mbfkiﬂa m'psunedlsf( beFloamJlaIIKW’mwe thie grdupnRF is R3-CH,Q.

. Thj e r a n LOUR3 e .
L5 Roois s BB a@herR i dhblig R Ry R G Riey b ghielned as a by-
angrodlict @f Hlikndactord vid tedletivnngd tleefongylgrbowy of cdrapounte of Formula i
aditi%] of alg%geneég_ﬁ formula R3-H the preferred

y [

pa rI“:Z{ai P CHP &Y vy al | adi um acetate in the

presence of a ligand, preferably tri-o-tolyl phosphine,
in a soCerepoursigsif &ormblatll where e graupi Rt ib WP«CH@eanrbe prepared by

N e Hy Re oblerbfud ot spr BRI RFuRY waerg o R s B>
f caraetdl gpref@rably with pre¢@isriedrqehlariadicidrim that preyertcel of a cosolvent such

t et rak] | phenyl phosphi ne) pal | adium (0) along with a
ca Saﬁag%%éﬂﬁ%ﬁht of copper(l)iodide in a sol vent
m xture that includes triethylam ne and

benzeneSdhegw 82 riscodepidsmbiua pupattiof@f mompolihdsbeFerniia Il where
PR T BU{bgPh Eh iR - REA2ERIN SR o
Formula Il where the group R? is R*(C(R®%),)-CO.R*. Compounds of Formula Il
where the group R? is R*(C(R%),),-CO,R* are converted to the corresponding acids
of Formula Il where the group R? is R®-(C(R%),),-CO2H by treatment with aqueous
sodium hydroxide in a cosolvent such as ethanol at elevated temperatures. The
corresponding amides of Formula Il where the group R? is (C(R®),),-CONQ are
prepared by treatment of the acid with N,N-carbonyldiimidazole or alternatively
thionyl chloride or the like, followed by the addition of an amine of formula QH. In
addition, the corresponding amides of Formula Il where the group R? is R*(C(R®),),-
CONHR® or R*-(C(R?),),-CONH, are prepared by treatment of the acid with N,N-
carbonyldiimidazole or alternatively thionyl chloride or the like, followed by the

addition of an amine of formula R*NH, or of ammonium hydroxide or ammonia (g).

22



pal | adi um cat al yst provi des conpounds of Fornula I
where R2 is either an aryl or heterocycle group. In
w@eeospowses of formula R3-BL1L2, the L1L2 gr oupBCT/US2005/016150
represent |igands and include such groups as | ower
al koxy or preferably hydroxy. The aryl or heterocycle
group of conpound R3-BL1L2 can be substituted by
groups khehedbng aryl and heterocycle and al so fornyl,
car boxyl ate, al kyl and al kyl am no anong otRers. The
aryl or heterocyft'e group gf conpound R3-BL1kZ can
al so be fuse @econgyatbbenr hetgro yel e group.
For the addi\i an of conpnuné%LUT formu -BL1L2 the
preferred pafl adium catalyst is R I
tetraki s(triphetyl phos hk&éﬁp@khadiunw(@fﬁbﬁga sol vent
m xt ure t hatR%i=fRé{Cti@es saturated aqueous sodi um
bi car bonat e and et hyl ene R'met hyl et her.
Conmpounds of Formula Il < sCrei ther aryl or
het erocycl e can al so be prep&r U./y reaction of a
conpound of Formula Il where NS Br with an aryl or
het er ocycl e st annane conpounﬂzoflfornula R3-SnR3 in
the presence of a palladium gatad I n conpounds of
formul a R3-SnR3 the R group %s g%%%&gr al kyl group
such as butyl or xpethyl. The aryl or q§%erocycle group
9

of conpound R%.S aan e substit %t e Ngroups
including ary ndJhet erocyel e angs ornyl ,
car boxyl at e, e , al kyl and al kyfag#no anong

others. The d&?l or heterocycle greup of conpound

R3- SnR3 can all sco’b\§ fused to a secomd aryl or
het er ocycl eRygr Bifg-0 For the addi t RorRafHa onpounds of
formul a R3-SnR3 tthe preferred pall adiumcatal yst is

bi s(tri phenyl phosphine)palladium (lI1) chloride in a
sol vent such (di oxane. Conpounds of Foixmula Il where
R2 is an al kyn &ioup can be prepared byt

alternativ hown °F'f “&¥A%ne 21T eaf nrent of a
compound o raula |1, N
N 2
R2 R il

I
R? = R3%(C(R%),),-CO.R*

1) CDI 1) CDI
2) NH, 1) CDI %H
2) R®NH,
)
s I} CN R XR'
C N S l x~CN S\ ~CN
2 N/ ) N/ N IN/
R
i R® R? )

R? = R*(G(R®),);"CONH,  R2 = R*(C(R®),)-CONHR®

R? = R%(C(R®),)4-CO,H

R2 = R%-(C(R?),);-COQ

Scheme 23 depicts an alternate route for the preparation of compounds of the
invention of Formula ll. Treatment of intermediate 10 with an alkenyl or alkynyl
reagent of formula R%H in the presence of a palladium catalyst provides
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where R2 is Br with (trinethylsilyl)acetylene in the
presence of a palladiumcatalyst, preferably

wao edosakiseq t ri phenyl phosphi ne) pal | adi um(0), w tPCHUS2005/016150
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catal ytic amount of copper(l) iodine in a solvent
system such as triethylam ne and benzene, provides
conpounds of Fornmula Il where R2 is a

2-.(tri | Si ,

e L R e o
grajlﬁﬁmW\Dlt alkymy lgraygpi msbejsumtt@cbbwgtwpammng aryt hed heterocycle
b| S ér]|§&|g)ﬁ1’2¥11y 8@ g)%%e pﬁﬁ%l}{%ﬁ( lﬁsg%rﬁgcf}ﬁl ez?ror%clei grgup can also
pr%%llhsétbttffd by gpships sliphes piikons , aliytaraiss ianchatizarbo frat the addition of
an&ik&ﬁ/ xR r)ﬁulé qg’(ﬂ%e hr'éfeell e%oda\fls&‘ihmnéé%lgétq% g)fra]l(lj%di%rp acetate in the

tetr ur anan rovi des c
Foprﬁaﬂm:eldf aligend mferablmtrliD—(oMMo)sglmhg rngla &mlveat gystem that includes

(qﬁ%tﬁpl FI'E{I% ? &%ﬂ)@éphgﬁr@}‘&ﬂrer lgﬂtr?e@lérhl e%r@eN domethylformamlde

t rliﬂitllhenadqum op alkysyls uoh ﬁoemldonﬁ? H the nm‘éreaf@bballanilum catalyst is

DrELASRAERAMSS NI ERRAUN ) WFLS [ L3 A "Shount o

réary
arqﬂppeﬁﬂ)lhélﬂer usaraylssbmt anigtute dinel Incmdeestrbﬂwyldmeine and benzene.

Com%dgf Qf oh_%%uh@‘é?gc? H@ﬂa ﬂﬁN ({TEJ\’,@BJR%M?L‘? %Eﬁ% 1&2 optionally

Schene 2 or mul a
i itkgtheHmiditiom dlepyrisinechydsochi@idecinp soldentofuckaasnHetholxlethanol at

- agre | ve Lpation, .. .
BRI AL o 3 BpOIE QB TR R i
R;BOI\@ansuc]h-lcaa/\mttahadroamameat cﬁle\fabszmrapeydttjres tdfie50-70°C, or under
r of ci nt, abl [ um
FPERERER, o hsAhEa T (SR PREL! Lol ey e e of
[ rt0$(dtﬂ>eezydﬁdem¢anemmﬁ-ki@akkacmn“d(ow Naroh ne(ﬂ%dydybbhempmbspbino-z’-(N,N-
1- di pQn t a resen
dﬁgmﬂa (@Wgﬁgryl H‘%egol\é%ﬁp%%ﬁ dgé tfnae %I}é&:oﬁdﬁﬂﬁgyleether at
t ieée\@lteﬂmrrmraterem@h-lasg%%ompwdamsompotﬁuﬂsmﬁIFarrhlhIa\Nher e
the group R2 is R3-CH2CH may be obtained as a

bypr odugLatment of intermediates of formula 10 with an aryl or heterocycle
organoboron compound of formula R*-BL"L? in the presence of a palladium catalyst
provides intermediates of formula 11 where R®is either an aryl or heterocycle group.
In compounds of formula R*BL'L? the L'L? groups represent ligands and include
such groups as lower alkoxy or preferably hydroxy. The aryl or heterocycle group of
compound R®-BL'L? can be substituted by groups including aryl and heterocycle and
also formyl, carboxylate, alkyl and alkylamino among others. The aryl or heterocycle
group of compound R®BL'L? can also be fused to a second aryl or heterocycle
group. For the addition of compounds of formula R®-BL'L? the preferred palladium
catalyst is tetrakis(triphenylphosphine)palladium (0) in a solvent mixture that includes
saturated aqueous sodium bicarbonate and ethylene glycol dimethyl ether. Addition
of a compound of formula R'NH, to compounds of formula 11, optionally with the
addition of pyridine hydrochloride in a solvent such as 2-ethoxyethanol at elevated
temperatures of 110-130°C, or in the presence of sodium hydride in a solvent such
as tetrahydrofuran at elevated temperatures of 60-70°C, or under palladium
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of this reaction, via reduction of the formyl group of
conpounds of Fornula Il where the group R2 i s R3-CHO

w@eoopowses of Formula Il where the group R2 i sSPEBUSHE/016150
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20

can be prepared by hydrolysis of the acetal group of
conmpounds of Fornmula Il where the group R2 is R3-
acet al, preferably wth agueous hydrochloric acid in

scriest e, dppdReh BB 1458 6F Hebslingeeasacetone)
Foa(ijllmalladlunh(l(:)eyvhae*r8 2de (2-Heygoieany|pR3spHind=3- (Mia&;hé’thWaﬁ%jblphenyl in a
or
sV e 5 B Byt D) A CRDRsvated dpBupirgs such as
Foe0tal movitlesvtm@ngounide off Fomul&B. i s R3- ( C( R8) 2) g- CO2R4
are converted to the correspondi ng aci ds of Formula 11

wh
Wt addGeBESer T R 3 HE B § ELROLaR MOy can also be
et;b‘rapmiedaby edaamlanemf mmnmeduatesr@‘sforﬁﬁhla tl:(o)rvmbs Ao EhyIngr heterocycle
gt%gf%%fco%@‘ﬂg%é f% F—?e éngﬁ r}g{}ug rﬁ%erﬂcegqf Y [P]%laglgphcatalyst In
VVI ¢dmpduNds af frormypllad R?-l&naazmal B gooupaist & tonatriakked grdupi @nmyilas butyl or

d. b
BBV 7% A e neiFory R arlE P Rmbalb 8y b Bt aguostiuted by
angrdess imtluBimgnarylearid heteeicgclé had gisouprrivg, d:asboxylate acetal, alkyl and

or AR e BR R Pl S Blplol LD o Cofnpound Re.snscan

Nlmhcabé)ﬁmpbdb iamezbal(tlaeyl or hetetazyclatgrowg. yFérithe aybiition of compounds
oL Gl e B SRS SRRRIEE, R st
Wﬁlp@eﬁgphmhmeb'{&llﬁdhﬁ-(llb chlofidid inl a )solGé)ht s2ch MsXidxahe. Addition
of a )0019_| ound o? formula R'NH; to compounds of formula 11 optionally with the
addition of pyridine hydrochloride in a solvent such as 2-ethoxyethanol at elevated
temperatures of 110-130°C, or in the presence of sodium hydride in a solvent such
as tetrahydrofuran at elevated temperatures of 60-70°C, or under palladium
catalyzed coupling conditions, including the use of tris(dibenzylideneacetone)-
dipalladium(0) and (2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl, in a
solvent such as ethylene glycol dimethyl ether at elevated temperatures such as
90°C provides compounds of Formula II.
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R2 Schene 23 depicts an alternate route for the
preparati on of conmpounds of the invention of Fornula

wo Reos/Tt3sed ment of internediate 10 with an al kePgl/Us2005/016150

al kynyl reagent of fornmula R3-H in the presence of a

pal | adi um cat al yst provi desinternediates of forrmula 11
where R3 is either an al kenyl or al kynyl group. This

al &keuybs or al kynyl group can be substituted by groups

i ncluding aryl and heterocycle and al so al kyl and

al kyl ardlno anmong others. Thisaryl or_heterocycle NHR'

gr ou SNso K& substit uted aycgr oups¥uch as s A CN
- al koXy, kyl amgpg,and othé& gl For the addltion o
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al keyl s of formla R3-H t 2 preferred palladi umg2

catal ysto i s palladiumacetatenin the presence of a 1
ligand, preferably tri-&%tydehebphine, in a R 5Rvafe or alkene
syst emgi hat includes triethyl ne or preferably a NHR!

m xt ENtri et .am ne apd dlmathylformamde
Forg\gtjﬂéﬁgddl t |nn'£_]>cé}_§a.l kyn I\Ef'\g)r mul 8"H8- H thegsj\)ﬁ/CN
pr gffer Ned pal | agdemyscat al ygT N N

t efr aki s(tri phenyl phosphi mé) pal ! adi um (0) al ong R t h

catal yPi c anount of copper{:-kyioogisig in a sol VeﬁhLRa_ary,orhete,oa,y,

m xture that includes triethylam ne and benzene.
Addi ti of a conpound of for la RINH2 to corrpoundsNHR1

of forpul optl onal |y w tde addition of CN
pyr {7 ﬁydr ochRot"Rde in o\rvent suk'NHzas gs 11 J
2- et et hanol patmal € rbRl EVat e tsn'per atures of 110-1

or Brn the presence of soleiJmmhydrl de in a sol ventRsuqlh

as tetrahydrofuran at é&feVatedndeeaper at ures of re=r=aryiorheteroaryl

60- 700C, or under palladium catal yzed coupling

condi ti [ S

tris( dl%ge]ﬁ%)? %ﬁ%g@%}e%ﬁg)t%d?%ﬁ%%, fi {35 inygption of Formula II are
(MW@anSﬁWeml mowemmnaes of formlta 12 where the group R? is R®-CHO

et hyl
ol ST RS BORBY o1 ol dR cdieois ErbefaE R e e orou.
900@ypraov alde hec prapatatd by diydiedysisubiathel acetalegrouprdf infermediates of
'hg{:ﬁﬁdlE dISa\R/ﬁéc'reoﬁefﬁoHleQ I%QQ acepal pre%rré{gly With aqueous hydrochloric

erocycl e
acid in the presence of a cosolvent such as tetrahydrofuran. Intermediates of

formula 12 can be converted to intermediates of formula 14 via reductive amination
with an amine of formula QH and a reducing agent, preferably sodium
triacetoxyborohydride, in a solvent system that includes dichloromethane and N,N-
dimethylformamide or 1-methyl-2-pyrrolidinone, optionally in the presence of acetic
acid. Addition of a compound of formula R'NH, to compounds of formula 13,
optionally with the addition of pyridine hydrochloride in a solvent such as 2-
ethoxyethanol at elevated temperatures of 110-130°C, or in the presence of sodium
hydride in a solvent such as tetrahydrofuran at elevated temperatures of 60-70°C, or
under palladium catalyzed coupling conditions, including the wuse of
tris(dibenzylideneacetone)-dipalladium(0) and  (2-dicyclohexylphosphino-2’-(N,N-
dimethylamino)biphenyl, in a solvent such as ethylene glycol dimethyl ether at
elevated temperatures such as 90°C provides compounds of Formula II.
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or ganoboron conpound of fornmula R3-BL1L2 in the
presence of a palladium catal yst provides

w0 paosnnseh at es of fornula 11 where R3 is eithePCHOSZANYD16150

or heterocycle group. In conpounds of fornula
R3-BL1L2, the L1L2 groups represent |igands and

i ncl ude such groups as | ower al koxy or preferably
hydr oxXyschehfd@s aryl or heterocycle group of conpound
R3-BL1L2 can be subSltituted BYCgRBBKIE o ncl udi ng arylg

and heterocycle @b f or mHc-rTgRbOXY! ate, al kyl ~-CN
and al kyl am no a others. The_aryl or heteroc§clle.
group of compou -BL1L2 can mlsfstbe fused to N

second aryl or hetegfocycle group. For the addition of

conpounds of formula R3-BL1L2 the preferred pal | & BHHO
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in a solven
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Addi tion of a conpound of for

of fornmula 11, optionally wtk2th

pyridi ne hydrochloride in a sy such as 12

2- et hoxyet hanol at el evat ed R*em@ar@t ures of 11Gk213964g
or in the presence of sodiumhydi de in a solvent such
as tetrahydrofuran at el evated tenperatures of

60- 700C, or under pall adi uncatal yzed coupleiuagpagent | qn
condi tions, includj t he use of

tris(di benzyliden one) - dipall adium O and cl
(2-di cycl ohexy \% oS |R'no- 2 (N S_ACN
L/ - di met hyl am Pphenyl, in a solvent such as{ Il

et hyl ene gl ycoR? di met hyl ether at el evated 5 N

It . R
t enper at ures such _as C provi des conmpounds of 14
Formula I1. I%t %rcn'gza\fRa es of formula 11 where R2=R%CHQ
either aryl or heterocycle can al so be prepared by

react i g afRfatibR b FdPREdcMtRfe %Bn’fpegﬁ%% é\‘ftﬁ@ i%égﬁ&@[ﬁgﬁ%&r?lnstandard

or heterocycl e stannane conpoun ornmu n _
t Rbappacaiegieal destapiosedwyas undieaied thak the poropegsisnets this invention

f Josbdr S3nifiBdm 4dip ﬁf&éﬂj@ﬁg&tﬁ/itglé% e HHHord P YRotein tyrosine

.
such as butyl or nethyl ar or heterocycle ‘group

5 ofkir@(gﬁf,ou,wsg@_ghqge caqiivie shgwet int thexpt@yydard pharmacological test

10

15

procedures, the compounds of this invention are therefore useful as antineoplastic
agents. In particular, these compounds are useful in treating, inhibiting the growth of,
or eradicating neoplasms such as those of the breast, kidney, bladder, mouth, larynx,
esophagus, stomach, colon, ovary, lung, pancreas, liver, prostate and/or skin.

In addition to having antineoplastic properties, the compounds of the present
invention are expected to be useful in treating a variety of protein tyrosine kinase
associated disorders including, but not limited to, osteoarthritis, restenosis,
atherosclerosis, fibroplasia, angiofibromas, hemangiomas, diabetes, acute and
chronic nephropathies, Kaposi's sarcoma, atheroma, neovascular glaucoma,
neovascularization associated with macular degeneration, rheumatoid arthritis,
psoriatic arthritis, transplant rejection, T-cell mediated hypersensitivity diseases,
including gluten-sensitive enteropathy (Celiac disease), contact and delayed-type
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groups including aryl and heterocycle and al so fornyl,
carboxyl ate, acetal, al kyl and al kyl am no anong

wordensisellhe aryl or heterocycle group of conpPCmTS2005/016150
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R3- SnR3 can al so be fused to a second aryl or

het er ocycl e group. For the addition of conmpounds of

formula R3-SnR3 the preferred pall adiumcatalyst is

bi ' al Loy l.or i in a .
CUBGLHASE0N). REASRIL BB AAAND, bRl bl reparusin
f aniniy SURLNMR thad  inourpesl cidsng forfair ri@naplantabon,i stnakde wr myocardial
W Lkl : [ di.n 0 ri i .
CUHRchPR, AR UL RMERO R ' s st asease
t egipueadanepbriils, derOm13BR@ssprespiratdne @k skinc allerfies, autoimmune

sogi e | I cdetr furan .-
oI AR HEENCBLS BB SRR GG A, R 1P Rafthvroisom
cohddisanéd disepdd, ngndiipldi tsiclensss, i ricflamthatgrt hbowisle difease, acute
tr ' [ t el j .and ,
( jh@é@@?ﬁ%@f&?ﬁ%@%ﬁ e?](g_ﬁ%)]e_ %&UQ@HS%%MW c(i)ll.trgss syndrome), Behcet's
L/disdasdi atepicydesmititis) bystdreio\sclerdsis andéwlaczemasuch as

et hyl ene glycol dinethyl ether at el evated

tenperatures such as 90Q0C provi des conpounds of

Formula I1.Scheme 23 or al kg;@mp@t@roaryl R2 = R3=

aryl or heteroaryl R2 = R3= aryl or heteroaryl Sone
additional routes to the conpounds of the invention of
Fot RiAme-1l(:4-dichvemp-methayrbenyaminalthiesp ety dine6-carbonitrile
formula 12 where the group R2 is R3-CHO can be

prepared by addition of borop or tin reagents that

contai n an al dehyde group. The w“al so be prepared

by hydrolysis of the acetal of internedi ates of
formula 13 where the group RR R3- agetal , preferably

W t h aqueous hydrochloric ac|d ipnthe presence of a

cosol vent such as tetrahydroi . Internmedi ates of

|

Br

To a suspension of sodium hydride (438 mg of a 60% dispersion in mineral
oil, 10.96 mmol) in 60 mL of tetrahydrofuran is added 2,4-dichloro-5-methoxyaniline
(2.10 g, 10.96 mmol). The mixture is heated at reflux for 1 hour and then cooled to
room temperature and 1.50 g of a 1 to 2.4 mixture of 3-bromo-7-chlorothieno[3,2-
b]pyridine-6-carbonitrile and 3,7-dibromothieno[3,2-b]pyridine-6-carbonitrile is added.
The reaction mixture is heated at reflux for 2 hours then cooled to room temperature
and treated with saturated aqueous sodium chloride. The organic layer is separated
and the aqueous layer is extracted with ethyl acetate. The combined organic layers
are washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo.
The residue is purified by flash column chromatography eluting with a gradient of
ethyl acetate in hexane to provide 1.78 g of 3-bromo-7-[(2,4-dichloro-5-
methoxyphenyl)amino]thieno[3,2-b]pyridine-6-carbonitrile as a tan solid, mp 265-
266°C; 'H NMR (DMSO-ds) §3.85 (s, 3H), 7.44 (s, 1H), 7.79 (s, 1H), 8.31 (s, 1H),
8.72 (s, 1H), 9.93 (s, 1H); MS 427.9, 429.9, 431.8 (M+H)+.
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fornmula 12 can be converted to internedi ates of
fornmula 14 via reductive amnation with an ani ne of

wo ool #meH and a reduci ng agent, preferably spdi/us2005/016150
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tri acet oxyborohydride, in a solvent systemthat
i ncl udes di chl or omet hane and N1Ndi net hyl f or mam de or
1 nmet hyl - 2- pyrrol i di none, optionally in the presence
etl ci on of a conpound of formnula
y?%&%gﬁﬁggm%$k§éfornula 13, optionally with the
addltlon of pyridine hydrochloride in a solvent such
asCaled:eChox g8t Hah8s; Mto.Bd.evat ed t enper at ures of
110-1300C, or in the presence of sodiumhydride in a
sotyvent ~sy of uran at el evated
tghﬁgﬁaFUreg7§§ %8é%gg%gior under pall adi um catal yzed
coupling conditions, including the use of
tris(dibenzylideneacetone)-&kpmbbéﬂiun(O) and
(2 di cycl ohexyl phosphi no-2'-( L/, /Vdi net hyl am no)

D APPSR e o, S0 B Rl apriane o

prOV|des conpounds of For nuktarbbmitriyal uat i on of
representative conpounds of this invention in severa
st andard pharmacol ogi cal test procedures indicated
that the conpounds of this inV h possess
significant antiproliferative, /ey and are

i nhi bitors of protein tyrosi ne kgﬂases Based on the
activity shown in the stangamnd pharmacol ogi cal test
procedures, the conpounds o s invention are
therefore useful as antinegRl astic agents. In
particul ar, these conpoun re useful in treating,
inhibiting the growth of, ¢rf eradicating neopl asns
such as those of the bre , ki dney, bladder, nouth,
| arynx, esophagus, stonach, colon, ovary, |ung,
pancreas, liver, @prostate and/or skln In addition t

havi ng AnfiiNESpI @fst3-BromicopEed- @@hlomn@&%mﬁwl)ammﬁ@enow 2-

Prfs@ing- GL\éSFUthr"lea("l %7e§p§999ﬁm69 @-%MWHéhyl' Boronic acid (1.17 g,
treating a variety protein tyrosine Ki nase

ask 6% Ml aarié@trajfé?@phﬁ@flmswne)@awdwm (226/Mg.<42@ mmol) in 50 mL
osdreemyichel biyeol URAERNORBIRr and 42 mL of saturated aqueous sodium

bicarbonate is heated at reflux for 2 hours and then cooled to room temperature. The

precipitate is collected by filtration washing with ethyl acetate and diethyl ether to
provide 1.09 g of 7-[(2,4-dichloro-5-methoxyphenyl)amino]-3-(4-formylphenyl)
thieno[3,2-b]pyridine-6-carbonitrile as a tan solid, mp 268°C dec; '"H NMR (DMSO-ds)
5 3.87 (s, 3H), 7.44 (s, 1H), 7.79 (s, 1H), 8.01 (d, J = 8 Hz, 2H), 8.23 (d, J = 8 Hz,
2H), 8.55 (s, 1H), 8.73 (s, 1H), 9.86 (s, 1H), 10.05 (s, 1H); MS 454.0, 456.0 (M+H)+;
HRMS found:454.01716 (M+H)+.

Analysis for CooH13CloN3O,S:
Calcd: C, 58.16; H, 2.88; N, 9.25,

Found: C, 57.96; H, 2.57; N, 8.85.
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at heroscl erosis, fibroplasia, angiofibronas,
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gl aucoma, neovascul ari zati on associ ated with macul ar
degeneration, rheumatoid arthritis, psoriatic
arthritis, transplant rejection, T-cell nedi ated
hypersensitivity di seases, E%%gglsng gl uten-sensitive
enteropathy (Celiac di sease) ntact and

del ayed-typehypersensitivity, psoriasis, contact
dermatitis, proflé@4-Bishiorermmet @e'nhensd)enmcﬂe?r fdasi on

L1, Nl 884150 1 B 258 oo

transpl antati on tolerance |nduct|on, | upus, graft

versus host di sease, glonerul oreplrdtis, serum

si ckness, respiratory and skin & erales aut oi nmrune

al opeci a, pernicious anem a, H m@to s thyroiditis,

aut oi nmune hyperthyroi di sm hE0N' S di sease,

multiple sclerosis, inflamm / bowel disease, acute

i nfl ammat ory responses (for »xanple acute respiratory

di stress syndrone), Behcet'(s di sease, atopic

dermatitis, system c scleggogis and/or eczema. Exanple

1 kY

3-Bronn-7-[(2,4-dichIoro-%inethoxyphenyl)anino]thieno[

3, 2-b] pyridine-6-carbonitrile To a suspensi on of

sodi um hydride (438 ng of a 60% di spersion in mnera

oi |, 10A96 mipkiure n 600fL of 7tl6d4-disprebunethoxyheaayl@dnino]-3-(4-
lai 0,

2 GRS BEHARL 0Okt i OB 7Rk an 1.1 o
co’i)l?ed/'t@"ﬂ'@@npf atpethylamine dndetramairefusn £2.20twnwl)4in 5 mL of
b PEQSJ@m%fha%ebég 1 mEh!)PH%ahﬁfb%§m%’e is cooled to 0°C. Sodium

1py on

carboni trrl
3 tva@t@wbﬁﬁ@hmdr&eo@wn@)] %394 mﬂmoi)elseaddad o pertions éoliowed by 3 drops
adcﬁ‘%@etlc-ré@d r?ﬁ?Fé&%ﬁmH‘nﬂt’dFeels IsHirr 0§ &t r%gnﬁreg{ @ éth’éf Pé 5ihours then
hour's then coo to room tenmperature and treat
sam@ﬂm@tj Riyutheu sadsidignu raf c miagari dEhe Tmixtenegdsi @artayeevd between
' Sdl Shaiefeand statflﬁat%ﬂlléacf&géué Qé(ﬁum'b?ca%r{a"[’é:t e Wrddhic phase is

acetate. The conbi ned organic
washed with saturated aqueous sodium chlorlde drled over sodium sulfate, filtered

and concentrated in vacuo. The residue is purified by flash column chromatography
eluting with a gradient of methanol in dichloromethane to provide 147 mg (69%) of 7-
[(2,4-dichloro-5-methoxyphenyl)amino]-3-{4-[(dimethylamino)methyl]phenyl}thieno
[3,2-b]pyridine-6-carbonitrile as a white solid, mp 201-202°C; 'H NMR (DMSO-dj)
62.19 (s, 6H), 3.46 (s, 2H), 3.86 (s, 3H), 7.38 (d, J = 8 Hz, 2H), 7.42 (s, 1H), 7.78 (s,
1H), 7.89 (d, J = 8 Hz, 2H), 8.31 (s, 1H), 8.69 (s, 1H), 9.78 (s, 1H); MS 483.0, 485.0
(M+H)+; HRMS found: 483.08061 (M+H)+.

Analysis for C24H20C|2N4OS - 0.8 Hzo:
Calcd: C, 57.90; H, 4.37; N, 11.25.

Found: C, 57.95; H, 3.98; N, 10.85.
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are washed with brine, dried over sodium sul fate,
filtered and concentrated in vacuo. The residue is
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gradi ent of ethyl acetate in hexane to provide 1.78 ¢
of 3-brono-7-[(2,4-dichl oro-5-

nmet hoxyphenyl ) am no] t hi eno[ 3, 2- b] pyri di ne-6-carbonitri
le as a tan solid, np 265- %@60C‘ H NVR ( DMSO- d6)
53.85 (s, 3H), 7.44 (s, 1H P9™E1s, 1H), 8.31 (s,
1H), 8.72 (s, 1H), 9.93 (s, 1H); Ms 427.9, 429.9, 431
. 8 (VM3 4~Dhendd ry Si-reie thoxy (BES ABBNI GO RINGIR4 -ntathyipipe@zin-1-yl)methyl]
Sea E)Tém%i 58 "ohePyiftRienb S Boyaine:b: Blborfrie 76 N
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nyl)thi eno[ 3, 2- b] pyri di ne- 6- car Bogid ''e A mxture of
3-brono-7-[ (2, 4-di chl or o- 5- net hox Jam noj t hi eno|
3,2- b] pyridine-6-carbonitrile (1.67»9, 3.89 mmol),

4-f ornyl phenyl boronic acid (A7 , 7.78 mmol), and
tetraki s(tri phenyl phosphi ne) pakNe um (225 ng, 0. 20
nmol ) in 50 nL of ethylene glycol dinethyl ether and
42 nmL of saturated agueous s um bi carbonate is
heated at reflux for 2 hoursjand then cooled to room
tenperature. The precipi/tate is collected by
filtration washing w'th yl acetate and di et hyl

ether to provide 1.09 g of
7-16%38:0di580oqvRH+Rphegxhbgeny! ) am no] - 3- (4-f or nyl phe
nyl) thieno[3,2-b]pyridine-6-carbonitrile as a tan
solid, nmp 2680C dec; 1H NMR %DNBO—za) d 3.87 (s, 3H)
7.44 (s, 1H), 7.79 (s, 1H), E&ORE®, J = 8 Hz, 2H),
8.23 (d, J =8 Hz, 2H), 8.55 (s, 1H), 8.73 (s, 1H)

9. 86 (s.7-[12H-Dider8S-fsthokyrenMbardind}-9.[4-tadrpRol(MEnisthyl)

. ) +,
FRVE Tound: 434. 0% TRnNb (3 2 blpyridine-6-carbonitrile

MS 525.0, 527.0 (M+H)+; m.p. 184-185.
The test procedures used and results obtained are shown below.

Anchorage Independent Src-transformed Fibroblast Proliferation Assay

Rat2 fibroblasts stably transformed with a plasmid containing a CMV
promotor controlled v-Src/Hu c-Src fusion gene in which the catalytic domain of
human c-Src was inserted in place of the v-Src catalytic domain in the v-Src gene are
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Anal ysis for C22H13Cl 2N3Q2S: Calcd: C, 58.1 6; H,
2.88; N, 9.25. Found: C, 57.96; H 2.57; N,

wW@2@51Bsenpl e 3 PCT/US2005/016150
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7-1(2, 4- Di chl or o- 5- met hoxyphenyl ) am no] - 3- { 4-
[ (di met hyl am no) net hyl | phenyl }t hi eno[ 3, 2- b] pyri di ne- 6-
carbonitrile A m xture of . 2 (4
S oL L T DA AREABha S, o st
( 208tesfCogiani 3ATH)l dre aeetiet. vmthﬂo ),00 callsDeMaed bntDayn . afompound is
d f

or LI 0SSt SN 46 ARyt FBE TR ot on Do
c UM TS sea0t (Boitiege) lsradde@me;ab(Sr(OﬂQdmrdkﬁe(sﬁﬁmﬂ'r&medlum mix

ro

2 A0SR AR PRl 408 B 0B oot pren
t eAffamat Theerelults Q’eﬁanlatyaetﬂs a$ follows) treyieldeh Iy, fohgroliferation

d(?rHHo%la? Line R oo loWAE %iﬁ@ié@Sg%ﬂAggiédS@h%g%%leb%lﬁﬁﬂAbs490

or one e and Sat
bi ranb emsdeconTrhe- Waga ik t00¥hatlee resulimsbtaithediférirepresentative

S At Ads BIMROHTE LI AR s BLbgd over sodium

ered conc Vacuo. The
residue is purlfled by flash col umm chr omat ogr aphy
elAnahargagi Indepengeatds 9 pd Rinafilagt Praiferhtion Asstyhane

to provide 147 (69% of 7-

[(2, 4 qﬂ(&tb 'ﬂPFdNa%’c{?EEI?)@éHQfSWQ A Blastinid foktaRinges BX\A

m no) net h
[ @erBﬂ%Wmt@”ﬁé-Vﬁsréﬂmb@m fugipn genssinavhigh the aaitalytid, domin of human

2%;?1(%\%% 8|F6?§; e]ﬂ"lé%g%e §P§4§Q ﬁc%ta@ﬁrgjo%zn{aﬁ} %@ Y- sj—;z*é?né 3te used for

e mepaggrement offre dep@gleotjsus@easlen glzawﬂ?,l—ll)ltra-&)\/@ tlugter plates
osl%r ﬁ%ARlNS) ?r%:s% \é@'m 8@88@5%“%%5%}” g?a 31:3 gcgmpound is added
CZTZL sgmj]t\gqur@duut@ng fren3 0 micromolar to 0.009 micromolar on Day 2 and

MTS reagent (Promega) is added on Day 5 (100 microliters of MTS/medium mix +
100 microliters of medium already on the cells and the absorbance is measured at
490nm. The results are analyzed as follows to yield an ICs, for proliferation
(micromolar units) as follows: ~ %inhibition = (Abs490 nm sample - blank)/(Abs490
nm no cmpd control - blank) X 100%. The results obtained for representative
compounds of this invention are listed in Table 3 below.

Src Kinhase Assay

Recombinant human Src enzyme was obtained from PanVera (P3044).
Biotinylated peptide corresponding to residues 6 — 20 of Cdk1 was used as a
substrate (Biotin-KVEKIGEGTYGVVYK-COOH). Homogeneous fluorescence
resonance energy transfer kinase assays were performed using the europium/APC
detection format (LANCE, Perkin Elmer). Src enzyme (10 ng) was mixed with
biotinylated peptide (final concentration 2 pM), 50 mM Hepes (pH 7.5), 10 mM MgCl,,
20 ug/ml BSA, 0.001% Brij-35 (Sigma), 100 uM ATP, 1% DMSO. The kinase reaction
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Calcd: C, 57.90; H 4.37; N, 11.25. Found: C, 57.95;
H, 3.98; N, 10.85. Exanple 4

w(@2¢0§213%6@i chl or o- 5- net hoxyphenyl ) am no] - 3- { 4- PCBURBDFI§16150

10

| pi perazi n-1-yl)net hyl ]
phenyl } t hi eno[ 3, 2- b] pyri di ne-6-carbonitrile M5 538.0,
540.0 (I\/H-H)+; mp 197-198. Exanple 5

7-1(2, 4- Di chl or.o- 5- net hoxyphenyl am noL (t ol i
n- W@‘%/l“ﬁiél? 941 )’or 70 m|n at 37°C.” The reaction was topped with EDTA at a final

ph@dmlemipb%phéwan Ebﬁwzsmmwegeg bk pi bﬁnwé%é%h&m.xture

; t est rocedur es used
andag @@nblﬂgd with &unlebelad @nts:nbwph@b'mﬁme fmi@ﬁdy Rd€6 (Perkin Elmer,

'”ﬁéﬁ@ﬁé@%@& E g?fa[«)/ro%‘éﬁr%rl bl : pié?iah thef, éfwsfo%%t) hrP5D m

Assa asts s rans orrre
pI Hsmsdpﬂoﬁlﬁﬁﬁﬁlmgnlﬁmnpnmnbam foto?ﬁ mirl deadrdingstocrhafwifacturer’s

h e?:lflt:é'@n%n thﬁﬂgséeﬂcw(gﬁﬂlty ace n e{s' u%egqgmorﬁltglf the extent of

rc was I nser he~v
cathelkinaise reamtian.n Muﬂlpldqmtmeﬂoc ageee camposed indmate that it was tested

ne , :
U ot e Hosiy b EBETA BYRRERS! Hodtittinds ofyp invention
wi aria I|$’©siomtliablelabelqwr weII on Day 1. Conpound i s added
in serial two-fold dilutions from 10 micronolar to
0.009 m cronol ar on Day 2 a MLS reagent (Pronega) is
added on Day 5 ( 100 mcroli E'P? of MIS/ mediumm x +
10 m cro s ol medar am on L ne cel |$ %”SI e
abs banc ur ed esults
analgfl(zed ad foo(ﬁ%vvs to'@ﬁoé‘f% /"I’@f‘gb or proI| (WY} on
(m._cronolar units) as _f ol | owk"M4 nhi bition = (Abs490
nm sanpl _elz_ hoPledfely) / (Abs490 gm@ g&gcnpd control 510 i=3pk)

X --009% ha rc\c-nl ts nhf :n na or representat | Ve
VVVVV T I r.l

conpdunds 4350, 6040 i nvent i o#-.5% .11 sted in TabBd834.24
beT O 510,000 (n=2) 3.25,1.99 3.54, 4.35
5 >10,000 (n=2) 61%, 45% >10
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Anchor age | ndependent Lck-transformed Fi brobl ast
Proliferation Assay Rat2 fibroblasts stably

wao e@nsissired with a plasmd contai ning a CW pPONDSI05/016150

controlled v-Src/Hu Lck fusion gene in which the

catal ytic domain of human Lck was inserted in place of
the v-Src catalytic domain in the v-Src gene are used
fo(gbélg?%_rreasurerrent of src dependent suspension

ar Utra-low cluster plates (Costar # 3474) are
seeded wth 10,000 cells per well on Day 1. Conpound

i s, added in ser| twosfold dilutions from 10
m%ronogﬁPmPE%“’tﬁ@Jo@”%“@r'gnm ar on Day 2 and MIS
reagent (Pronega) is added on Day 5 (100 microliters
of MIS/ medi um mi x + 100 microliterRlof nedi um al ready
on the cells and the absorbance i neasured at 490nm
The results are anal yzed as f§ yield an | C50
for proliferation (m cronolar as foll ows:

% nhibition = (Abs490 nm sanple -NDbl ank)/ (Abs490 nm no
cnpd control - blank) X 100%R2The results obtai ned for
representative conmpounds of thi% invention are Iisted
in Table 3 below. Src Kinase Assay Reconbi nant human
Src enzymareiyas obtai ned from PanVera (P3044).

Bi oti nyl ated peptide corresponding to residues 6 - 20

of Cdkl, was ysed as a sybstrat _

(Bioti k@ﬂﬁ'@f&ﬁ(@@%‘%&qma@meous fl uorescence
resonance energy transfer kinase assays were perforned
usi ng tres enlimdgerof O2C detection format (LANCE, Perkin
Elnmer). Src enzynme (10 ng) was m xed with biotinylated
peptide (final conceptration 2 mV), 50 mM Hepes (pH
7.5), fb'(srﬁ{?l' é?&Ofcgg’ ug/ M BSA, 0.001%Brij-35
(Sigm), 100 nM ATP, 1% DVMSO. The ki nase reacti onwas

i ncubate® dndntegér ofl R5at 370C. The reacti on was st opped
with EDTA at a final concentration of 30OrM EDTA 25nM

10 Hepes (IQHS Zal @Jn%ﬂiﬂa%dﬁong%ubgﬂﬁtemw%%n% to four substituents selected

15

20

from the group consisting of J, -NO,, -CN, -Ns, -CHO, -CF3, -OCFs, R*, -OR*,
-S(0)nR*, -NR*R*, -NR*S(0),R*, -OR®°OR*, -OR°NR‘R*, -N(RY)RPOR®, -
N(RHR®NR*R*, -NR*C(O)R*, -C(O)R*, -C(O)OR*, -C(O)NR*R*, -OC(O)R?,
OC(O)OR*, -OC(O)NR*R*, NR*C(O)R*, -NR*C(O)OR*, -NR*C(O)NR'R?, -
R°OR*, -R°NR*R*, -R®S(0).R*, -R°C(O)R?, -R°C(O)OR*, -R*C(O)NR*R?,
R°OC(O)R*,  -R°OC(O)OR?, -R°OC(O)NR'R*,  -R°NR*C(O)RY,
R®NR*C(0O)OR*, -R°NR*C(O)NR*R?, or YR';

R%is R®, J, -C(O)XR?®, or -CHO, wherein the R® group is optionally substituted
by at least one group selected from -C(O)XR?, -CHO, -C(0)Q, 1,3-dioxolane,
RS, '(C(Rg)g)qXRS, -(C(Rg)z)qQ, X(C(R)2)XRE,  -X(C(R%.)Q, or -
X(C(R%)2)sR%;

R is alkyl of 1 to 6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, aryl or heterocycle;
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was conbined with Eu-l1abel ed anti-phosphotyrosine
anti body PT66 (Perkin Elnmer, ADO068) and Streptavidin

w@shiygha - APC (Perkin El mer, CR130-100) in 50reivViUsi®p&e16150
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(pH 7.5)/ 20 nmg/mM BSA, and incubated for 30 mn
according to manufacturer's specifications. _
Fl uorescence intensity at 665 nmwas used to nonitor

t he extgnt of e ki nas eaction. I.tiple entries

for o ofvis kg FREpL SR8, Alenifi o€ cfwiiaioms. or alkyny of
nmul ti pl 2-6tdarkes atdime; r esul t s obt ai ned for

representative conpounds of this invention are |listed

i n Tabl gs X : | 1s, Lck
o 2 0 R Bkl RO AR, PGt B ot o 2
10mM 2 carbon efstredoBalkyhyl 8f 568 caton(aterdg; 3 4350, 5040
4.52, 4.1 1 3.18, 4.24 4 > 10,000 (n=2) 3.25, 1.99

354 U@l gl AQPolcIpB) p@Mhi I OCLAI VB 1. A

compou or mul erein: H, -NR4- |,
-0, -S(O 1 -, or -NHCH2- ; mis an integer of O0-2;
n is anRin@egyeloalsy! ringsof 347 carbans,iamtarglear heteroeyslic ring, or an aryl or

heterocyclic ring fused to one to three aryl or heterocyclic rings, wherein any
of the aryl, cycloalkyl, or heterocyclic rings may be optionally substituted with
one to four substituents selected from the group consisting of H, aryl, -CH,-
aryl, -NH-aryl, -O-aryl, -8(O)y-aryl, J, -NO,, -CN, -N3, -CHO, -CF;, -OCF;, R*,
-OR?, -8(0)nR?, -NRR*, -NR*S(0),R*, -OR°OR?, -OR°NR*R*, -N(R*)R°OR®, -
N(RY)R®NR*R*, -NR*C(O)R?, -C(O)R*, -C(O)OR", -C(O)NRR*, -OC(O)R*,
OC(O)OR?, -OC(O)NR*R*, -NR*C(O)R*, -NR*C(O)OR?, -NR*C(O)NR*R?, -
R°OR?, R°NR*R?, -R°S(0).R*, -R°C(O)R*, -R°C(O)OR*, -R°C(O)NR‘R*, -
R°C(O)R?, -R°C(O)OR?, -R°C(O)NR‘R*, -R°OC(O)RY, -R°0C(0)OR?,
R°OC(O)NRR?, -R’NR*C(O)R?, -R’NR*C(0)OR*, or —-R°NR*C(O)NR‘R*:

R%is H, alkyl of 1 to 6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of
2-6 carbon atoms, aryl or heterocycle;

R%is R*or F;

Y is -C(O)-, -C(O)O-, -OC(O)-, -C(O)NH-, -NHC(O)-, -NHSO,-, -SO,NH-, -
C(OH)H-, -X(C(R%)2)¢-, -(C(R%),)q~ ~(C(R®),)¢X~, -CEC-, -CH=CH- or cycloalkyl

of 3-10 carbon atoms;

Q is NZZ' wherein Z and Z' may be the same or different and may be H, alkyl
of 1 to 6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon
atoms, aryl, or heterocycle, or

Z and Z’ taken together with the nitrogen to which they are attached may form
a heterocyclic ring which may have an additional heteroatom selected from
nitrogen, oxygen, and sulfur, optionally substituted with R® on a carbon or a
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Rl is a phenyl ring optionally substituted with one to
four substituents selected fromthe group consisting

wWO@2003/11350802, -CN, -N3, -CHO -CF3, -OCF3, R4, PCRAS2005/016150
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-S(O) 1R4, -NRAR4, -NRAS(O) nR4, - OR6OR4, - ORGNRARY,
-N(R4) R6OR4, - N(R4) R6NRAR4, -NRAC(O) R4, - C(O) R4,
-C(O) OR4, -C(O) NR4R4, -OC(O) R4, - OC(OOR4

rocrs, EGg O %@%rn@%%%géf@a NZZ", or on

- R5C( O) ¢drdsul by a gRﬁ(bG( RZ, 2" R50C( O) NR4 R4,

- R5NR4C( O R4 R5NR4 C( O) OR4, -R5NR4AC(O NR4AR4, or YRY;

R2 is "

2 e a7 LB Bl Do MLSEPOR 055 TSP YP 26 caron

sel ect eatomsoatkyr @ @)%R&arbommms &) @ helertécymlmml ane,
R8, -(C(R9)2)qgXR8, -(C(R9)2)qQ - X(C(R9)?2)nXRs,

- X ’2 93

et bon St iz Spken HobloBP A U nifhehiotufieh 1ty b dhabned may
2-6 carfeon adneiwcycéar:ymgmrhlcﬂremey @@lytelnearmddnfg)nal hdbtoptom selected
of 1-6 ﬁ:@,?gg;bg@ e@%b@gmfur’é{‘@ carbon atons, or

al kynyl I's a dival ent group
conpri sing al kyl of 1-6 carbon atons, al kenyl of 2-6
car bon -hisglero, 6hloga, lbyarye, a5fod®; 6 car bon atons; R6 is a
di val ent al kyl group of 2-6 carbon atons; R7 is a

cycl oal &y prdritacaliticaiy adplRBRSsaltdRerdbl | OF
heterocycllc ring, or an aryl or heterocyclic ring

fused to one to three aryl or heterocyclic rings,
wherein any of the aryl, cycloal kyl, or heterocyclic
rings may be optionally substituted with one to four

swftlt/réggmoﬁrﬁi &6coftfing fodRifNEwBERHPXRORSING-RNY of H,
ary -

3. A compound according to claim 1 or claim 2 wherein R' is a phenyl ring
optionally substituted with one to four substituents selected from the group
consisting of J, or -OR*.

4. A compound according to any one of claims 1 to 3 wherein R* is H or alkyl of
1-4 carbon atoms.

5. A compound according to any one of claims 1 to 4 wherein R? is J or R®
wherein R® is aryl or heterocycle and the R® group is optionally substituted by
at least one group selected from -C(O)XR?, -CHO, -C(0)Q, 1,3-dioxolane, -
R%, -(CR))XR’, -(C(R)Q, -X(CR):)XR®, -X(C(R))Q, or -
X(C(R%)2)4R®.
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aryl, -NHaryl, -OCaryl, -S(Omaryl, J, -NO2, -CN,
-N3, -CHO, -CF3, -OCF3, R4, -OR4, -S(0) nR4, -NR4R4,

WO NR4S(IZH0 1 1 R4, - OR6CR4, - OR6NRAR4, - N( R4) RGEF|S2005/016150
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N( R4) R6NR4R4, - NRAC(O) R4, -C(O R4, -C(O) OR4,

-C(O NRAR4, -OC(OR4- , - OC(O) OR4, - OC(O) NR4R4,
-NRAC(O R4, - NRAC(O) OR4, - NRAC(O) NRAR4, - R50R4,
RENRAR4, - R5S

C( O)‘N AR ("Ogj p@@é‘f@if\gito aO g@%yggﬂmob) %ﬁyﬂﬁm R?is J or R®,
- Sg%ﬁr QviR&rein- H@Si@é(rﬂ))dﬂﬂﬁltsdrrocygé@dd%élm @4?usp lﬁ@ﬁf?ﬁﬁﬁlll@)sgfﬂstltuted by
1 To 6 2P0 ANS SERHP SRR S 15 §CRRIHEN S

al kynyl of 2-6 carbon atons, aryl or heterocycle R9
is R4 or F, Yis -C(O- C(O)O -0C(O -, -C(O NH,
-, - NHSCR- , -SOZNH- - C(OHH, -X(C(R9)2)g-

) g ST B TR Mg 2 o

and Z rﬁymbe?immy sathe semelof difeent and chayeye Healky! @l ko 6 carbon

o1 kyny 2t S50R2 Bnf £ORRen BabRY hift ne oibp G B3R B gre attached
Z and Znay dken 4 d@mme}mhwm@ Whehnnnaydga/e & ashitiohal heteroatom

. havie SRR R A oRoaf B e Palilied on nivogen

ni t rogesy, Rbxygen, and sul fur, optionally substituted
with R8 on a carbon or anitrogen, or on nitrogen by a
group -(C(R9)2)nXR8, -C(R9)2)pNz"Z"\ or on carbon by a
group -(C(R9)2)gXR8, -(C(R9)2)qgNz"Z";

8. A compound according to any one of claims 1 to 7 wherein R®is H, alkyl of 1
to 6 carbon atoms, or aryl.

9. A compound according to any one of claims 1 to 8 wherein J is chloro or
bromo.

10. A compound according to any one of claims 1 to 9 wherein R® is H.
11. A compound according to any one of claims 1 to 10 wherein q is 1.
12. A compound according to claim 1 wherein:

XR'is -NH-R";

g is an integer of 0-5;
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Z"' and Z" may be Hl1 alkyl of 1 to 6 carbon atons,
al kenyl of 2-6 carbon atons, al kynyl of 2-6 carbon

w@ewsg13ser yl , or heterocycle, or Z" and Z " t aR@mnusS2005/016150
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together with the nitrogen to which they are attached

may forma heterocyclic ring which may contain an

addi tional heteroatom selected from nitrogen, oxygen

and sul f Wurs. i scfluoro, chloro, brono, or iodo;

or a pﬂggﬁgggﬁgﬁggqﬁg’acceptable salt thereof. 2. A
conpound according to claim1l wherein XRL is -NHR 1.

3. A coRpsa@mheayioiatipiignally stibalituied vdth asledp fiow snbstiteéntis selected

RLis argmw roﬁbﬁgnﬁﬁfrf'tg%@lolryoﬁumt ituted with one to

four substituents selected fromt'he group consisting

of J, or, -OR4. \ﬂ% A conpound according to any one of

cl ai ms B 80) 9r Whevherein e iRS growen isapptipnalbyf subsiituted byrat least one
at ons. n cc ' t y f 4cd Al p8
Fo 4 wibod SAERRUnoRC CRIONRg, AR RO, 17 foRBark, R
het er odféR B> tEERDDQr SIBR R)SPE i -SRIR% ) Eubs t K(G(REM), R®;

by at | east one group selected from-C(O XR8, -CHOQ

- (O QRY;s %rﬂbpﬁé’t’eﬁfb?cle;' R8, - (C(R9)2)gXRs,
-(C(R9)2)gQ" - X(C(R9)2)nXR8, -X(C(R9)2)nQ or -
X(C(R9) 2)gR8. 6. A conpound according to any one of
cl ai ms R i 6 o 8lipé pEiR qRPanatgmey R3, wherein R3 is
aryl or heterocycle and the R3 group is optionally

subst i tRitied, Rikyabf | easlcafith &b@YPaRENESE 26 E4rBM afedil3, alkynyl of
-(C(R9) A conpound according to any one

. or R8. 7.
of cl ai%%%%bpa PR A i heJerecysez wherein z and Z
may be the sanme or different and nmay be H, alkyl of 1
to 6 cRNWOA;

Q is NZZ' wherein Z and Z’' may be the same or different and may be H, or
alkyl of 1 to 6 carbon atoms, or

Z and Z’ taken together with the nitrogen to which they are attached may form
a heterocyclic ring which may have an additional heteroatom selected from
nitrogen, oxygen, or sulfur, optionally substituted with R® on a carbon or a
nitrogen, or on nitrogen by a group -(C(R%).).XR?, -C(R%).).NZ"Z", or on
carbon by a group -(C(R%),);XR?, -(C(R®),){NZ"Z";

Z" and Z" may be H, alkyl of 1 to 6 carbon atoms alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, aryl, or heterocycle, or

Z" and Z” taken together with the nitrogen to which they are attached may
form a heterocyclic ring which may contain an additional heteroatom selected
from nitrogen, oxygen or sulfur; and

J is chloro or bromo;

or a pharmaceutically acceptable salt thereof.
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atons; or Z and Z' taken together with the nitrogen to
whi ch they are attached may forma heterocyclic ring

wokiosh13sey have an additi onal heteroat om sel ecP€US$2005016150

10
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ni trogen and oxygen, said ring may be substituted on
nitrogen by R4. 8. A conpound according to any one of
clains 1 to 7 wherein RB is H alkyl of 1 to 6 carbon
atons, or aryl. 9. A conpound according to any one of
clains 1 to 8 wherein J is chloro or brono. 10. A
conmpound according to any one of clains 1 to 9 wherein
RIN3.s Hheldompoundrgeoondithgdo ctairdiinghdreinany one of cl ai ns
1to 10 wherein q is 1. 12. A compound according to
claim il ,mhereino1.XRL Js -NH-R 1; g is an integer of
0-5;n i)éﬁeg%_i I#Fgger of 1-5; Rl is a phenyl ring
optionally substituted with one to four substituents
sel ect eqlisfandntegbeofd-Giup consisting of J or -OR4; R2 is
J or R3 wherein the R3 group is optionally substituted
by at | ; lp. selected from-C(O XR8, -CHO,
-C(O)Q'?%%-'gt%g?%?%g “R8, - (C(R9)2)qXR8,
-(C(R9)2)gQ -X(C(R9)2)nXR8, -X(C(R9)2)nQ or -
X(C( Rg)&‘g i amprenR3ingpaippllysubsiduted wiipsine;to Falirisgbsiitgents selected
al kyl ; _he+H, alkyl of 1 to 6
carbonqgotniﬁ%&gp‘zgﬁrﬁé’[@wgggcg?bon atons, al kynyl of
2-6 carbon atonp, aryl or heterocycl e;

R®is J or R, wherein the R® group is optionally substituted by at least one

group selected from -CHO, -(C(R%),)qQ, or R?;

R®is aryl or heterocycle;

R®is H, alkyl of 1 to 6 carbon atoms, aryl or heterocycle;
R%is H;

J is chloro or bromo;

or a pharmaceutically acceptable salt thereof.

14. A compound according to claim 1 which is one of the following;

3-bromo-7-[(2,4-dichloro-5-methoxyphenyl)amino]thieno[3,2-b]pyridine-6-

carbonitrile;

7-[(2,4-dichloro-5-methoxyphenyl)amino]-3-(4-formylphenyl)thieno[3,2-
b]pyridine-6-carbonitrile;

7-[(2,4-dichloro-5-methoxyphenyl)amino]-3-{4-
[(dimethylamino)methyl]phenyl}thieno[3,2-b]pyridine-6-carbonitrile;
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ROis H Qis NZZ' wherein Z and Z' may be the sane or
different and may be H, or alkyl of 1 to 6 carbon

wW@r@sg13560 Z and Z' taken together with the niPC€DUSV0%/6G16150

10

15

20

whi ch they are attached may forma heterocyclic ring
whi ch may have an additional heteroatom sel ected from
ni trogen, oxygen, or sulfur, optionally substituted

R € e R i R
group - YR8y BheXRBhien¢[G2RIApPjdiMéZd Lathonittile; amtd Z" may
be H alkyl of 1 to 6 carbon atons al kenyl of 2-6

car bon

het er Ocii@@dlcﬂbyé‘-}qe@ﬁh%ﬁ F\%Esiﬁ Eer lT’vr\]ilg[ %4t he
nitr ogeﬂm&yﬂphwl]tmmiélMldlaewechrhtuytrrfeor m a
heterocyclic ring which nay contain an additi onal

het ero gﬁﬂ gen or sulfur;
and J ?é ﬁaﬁb%%%@%g?%ﬁ%ﬂeﬁaﬁbfeg 2?%%%“ cally
acceptable salt thereof.13. The conpound according to

claim1l wherein: XRL s -NHR 1, qis an integer of
0-5; nis an integer of 1-5; RL is a phenyl ring

opts, OnaAlrryetﬁébbéfttréa%gér hibhing %epattr%lég?éﬁl céHaﬁ%SP@%ﬁer
sel ected fromthe group consistin

J or R3CONgisERg phan ererse gr aetjyatien I@p’irp @XRIepsion in a mammal
s?g?tng ;ézgn@& mg aﬁovlo%% SBREMEARAHP af BHEGHE DniduAlbr ' Compound

any one of clalms 1 to 14, or a pharmaceutically acceptable sait thereof.

16. The method of claim 15 wherein the pathological condition or disorder is

cancer.

17. The method of claim 16 wherein the cancer is breast, colon, lung, pancreatic,

liver and leukemia.

18. The method of claim 15 wherein the pathological condition or disorder is
stroke or myocardial infarction.

19. The method of claim 15 wherein the pathological condition or disorder is

osteoporosis.
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R3 is aryl or heterocycle; R8 is H alkyl of 1 to 6
carbon atons, aryl or heterocycle; RO is H Jis

w@hdosneser brono; or a pharmaceutical |y accepte@i/ES®a$/016150

10

15

t hereof. 14. A conpound according to claim 1l which is

one of the follow ng;

3-brono-7-[ (2, 4-di chl or o- 5- met hoxyphenyl ) am no] t hi eno|
3,2-b] pyridine-6- carbopitril.e; . e . .
720 2, AheiroRes o sl RO VYIRS RATRIIEE PrEoRypfigorder s
nyl ) t higResdic XidnBY BisehsH.ne- 6- carboni tril e;

7-1 (2, 4-dichl oro- 5- net hoxyphenyl ) am no] - 3- { 4-

[ (di met hyl am no) net hyl ] phenyl }t hi eno[ 3, 2- b] pyri di ne- 6-
carbonitrile;

7-[ (2, 4-dichl or o- 5- net hoxyphenyl ) am no] - 3-{4-[ (4-nethy

| phper anenméthod of claim 15 wherein the _pathological conc;litiop or disorder
)allln?j et %Xllrllpﬁggsngdtéi%%uenre]aoc;is?’ea%'eP&)BM%E%J‘Q&I@'&E%Wﬁéﬁgp'la{n? rejection.
7-[(2, 4-di chl or o- 5- met hoxyphenyl ) am no] - 3- [ 4- ( nor phol

n- 4-

yl met hyl ) phenyl ]t hi eno[ 3, 2-b] pyri di ne-6-carbonitrile,

or,,a pharnmaceuti call: et el fes e itibA- o\disorder is
méfhod WF@E@iﬁb&%¥wﬁ§hlbﬁ?&h@eéa%gghgﬁgg?%gv ordisor
condi t ineoropathit gainder consi sting of an increase or
activation in Src expression in a mammal conpri sing,
providing to said mammal an effective anpunt of the
conmpound of any one of clains 1 to 14, or a
pharmaceutical ly acceptable salt thereof. 16. The .
m28hod Aopharmaicedtics! egrepasitioncapHaing 8l giRend Obad eeef claims 1

or di SQ6 qgranh% &%%Séeutically acceptable carrier.

24. A process for preparing a compound of Formula Il as claimed in claim 1

comprising one of the following:

a. reacting a compound of Formula (a) ;
Cl
S X CN
L
(a)

with N-bromosuccinimide to provide a compound of Formula (b);
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17. The method of claim 16 wherein the cancer is
breast, colon, lung, pancreatic, |iver and | eukem a.

waosTmsenet hod of claim15 wherein the pat hol pQI/Ts1005/016150

10

15

condition or disorder is stroke or mnyocardi al
infarction. 19. The nethod of claim 15 wherein the
pat hol ogi cal condition or disorder is osteoporosis.20.
The nethod of claim 15 wherein the Pat hol ogi cal
condition or disorder is polycysti¢ kidney disease. 2
1. The nethod of claim 15 whegein [
condi tion or disorder conpriges Jautorfnmune di sease,
rheumatoid arthritis, and tr
The nmet hod of cl aim 15 wherei Npat hol ogi cal

condition or disorder is neggopathic pain. 23. A

phar maceuti cal conposition conprpsing a conpound of

any one of clainms 1 to 14 and a gﬁarmaceuti cally

acceptable carrier. 24. A process for preparing a

conmpound of st fedding| thescahpounddof dfroohalan(t) with a compound of
conpri si ng fal i RO, act i o2
compound of o@ﬁ?%l 55?21)8; %O\?\A'Wtﬁ ?@r@%ogﬁgsﬁtg;gﬂp@]adlé \{v%erem R Is
provi de a cdpeuneiobf Formul a (b);and reacting the

conmpound of Formula (b) wth a conmpound of fornmula

RLXH t o, for HRIP I I b '

br om ngc;) or I‘Pk‘?.acreacte E’?}] Ogdc%%%lg II‘()\th%%ﬁrrﬁl L\é ﬁzwltﬁ\‘a compound
wherei n R2 i fgimulp R-Hh RioBbumd RSSnRarimthexpR8ehte of a palladium
R3-BL1L2, or i~ : f l.adi

cat al yst optS oy oy oty 2 BEREGER, to frPy SBRpHRa of formuia
conpound of ' whegirkBr is replaced by R, or

C. reacting a compound of formula

wherein R? is as defined in clam 1, with a compound of formula R'NH,
to obtain a compound of Formula [I; or

d. converting a basic compound of formula Il to a pharmaceutically
acceptable acid addition salt and vice versa.
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Il wherein Br is replaced by R3, or c. reacting a

conpound of formula wherein R2 is as defined in clam
wda2o0di113se@ conpound of formula RINH2 to obtai nPEI/US2005/016150

conpound of Forrmula Il; or d. converting a basic

conpound of fornmula Il to a pharmaceutically

acceptable acid addition salt and vice versa.5. A

compound havin he structure:
ﬁ? Rcmmmw%ﬁmmm e structure:
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