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15 Cells respond to such intercellular signalling molecules by means of
intracellular  signalling mechanisms that include protein kinases,
phosphatases and phospholipases. There are five classes of protein kinase
of which the major ones are the tyrosine kinases and the serine/threonine
kinases [Hunter, T., Methods in Enzymology (Protein Kinase Classification)

20 p. 3, Hunter, T. and Sefton, B.M.; eds. Vol. 200, Academic Press; San Diego,
1991].

One sub-class of serine/threonine kinases is the mitogen activating protein
(MAP) kinases of which there are at least three families which differ in the
25 sequence and size of the activation loop [Adams, J. L. et al, Progress in
Medicinal Chemistry p. 1-60, King, F. D. and Oxford, A. W.; eds. vol 38,
Elsevier Science, 2001]: (i) the extracellular regulated kinases (ERKSs), (ii) the
c-Jun NH; terminal kinases or stress activated kinases (JNKs or SAP
kinases) and (iii) the p38 kinases which have a threonine-glycine-tyrosine
30 (TGY) activation motif. Both the JNKs and p38 MAP kinases are primarily
activated by stress stimuli including, but not limited to, proinflammatory
cytokines e.g. tumour necrosis factor (TNF) and interleukin-1 (IL-1),

ultraviolet light, endotoxin and chemical or osmotic shock.



Four isoforns of p38 have been described (p38a/R y/5). The human p38a
enzynme was initially identified as a target of cytokine-suppressive anti -
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termed CSAID binding protein-1 (CSBP-1) and CSBP-2 [Lee, J. C. et al,

Nat ure (London) 1994, 372, 739-46]. CSBP-2 is now widely referred to as
p38a and differs fromCSBP-1 in an internal sequence of 25 am no acids as
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1996, 271, 10531-34; Hale, K. K. ef al, J. Immun. 1999, 162, 4246-52]. p38y
and p38% (also termed SAP kinase-3 and SAP kinase-4 respectively) have
~63% and ~61% homology to p38a respectively. p38y is predominantly
20 expressed in skeletal muscle whilst p385 is found in testes, pancreas,

prostate, small intestine and in certain endocrine tissues.

All p38 homologues and splice variants contain a 12 amino acid activation
loop that includes a Thr-Gly-Tyr motif. Dual phosphorylation of both Thr-180
25 and Tyr-182 in the TGY motif by a dual specificity upstream kinase is
essential for the activation of p38 and results in a >1000-fold increase in
specific activity of these enzymes [Doza, Y. N. et al FEBS Lett., 1995, 364,
7095-8012]. This dual phosphorylation is effected by MKK6 and under certain
conditions the related enzyme MKK3 [Enslen, H. et al J. Biol. Chem., 1998,
30 273, 1741-48]. MKK3 and MKK6 belong to a family of enzymes termed



by MAPKKK (m togen activating ki nase ki nase ki nase) otherw se known as
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p47phox]. MAPKAP K2 is activated by p38 1n response to environnental
stress. Mreendlmyl meEﬂS@@nse thgnwinonmientalistingdi apd whisl wventudllyilead esponse
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protein, Daxx, which results in the activation of ASK1 and subsequently p38.

Several substrates of p38 have been identified including other kinases [e.g.

MAPK activated protein kinase 2/3/6 (MAPKAP 2/3/5), p38
20 regulated/activated protein kinase (PRAK), MAP kinase-interacting kinase

1/2 (MNK1/2), mitogen- and stress-activated protein kinase 1 (MSK1/RLPK)

and ribosomal S6 kinase-B (RSK-B)]; transcription factors [e.g. activating

transcription factor 2/6 (ATF2/6), monocyte-enhancer factor-2A/C

(MEF2A/C), C/EBP homologous protein (CHOP), Elk1 and Sap-1a1]; and
25 other substrates [e.g. cPLA2, p47phox].

MAPKAP K2 is activated by p38 in response to environmental stress. Mice
engineered to lack MAPKAP K2 do not produce TNF in response to
lipopolysaccharide (LPS). Production of several other cytokines such as IL-1,
30 IL-6, IFN-g and IL-10 is also partially inhibited [Kotlyarov, A. et al Nature Cell
Biol. 1999, 1, 94-7]. Further, MAPKAP K2 from embryonic stem cells from



859-69]. These results indicate that MAPKAP K2 is not only essential for
TNF and |IL-1 production but also for signalling induced by cytokines. In
addi t i on WONBRKARB4K2/ 3 phosphoryl ate and t hus regul at e reatGRl@l02¢H70t i NS
HSP 25 and HSP 27 which are involved in cytoskel etal reorganization.
Several small nolecule inhibitors of p38 have been reported which inhibit
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inhibited by small nolecule inhibitors of p38 [Cohen, P. Trends Cell Biol.
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cyclooxygenase 2 (COX-2). TNF-induced phosphorylation and activation of
cytosolic PLA2, TNF-induced expression of VCAM-1 on endothelial cells and
IL-1 stimulated synthesis of collagenase and stromelysin are also inhibited by
small molecule inhibitors of p38 [Cohen, P. Trends Cell Biol. 1997, 7, 353-

20 61].

A variety of cells including monocytes and macrophages produce TNF and
IL-1. Excessive or unregulated TNF production is implicated in a number of
disease states including Crohn’s disease, ulcerative colitis, pyresis,
25 rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and
other arthritic conditions, toxic shock syndrome, endotoxic shock, sepsis,
septic shock, gram negative sepsis, bone resporption diseases, reperfusion
injury, graft vs. host reaction, allograft rejection, adult respiratory distress
syndrome, chronic pulmonary inflammatory disease, silicosis, pulmonary
30 sarcoisosis, cerebral malaria, scar tissue formation, keloid formation, fever
and myalgias due to infection, such as influenza, cachexia secondary to



Excessive or unregulated IL-1 production has been inplicated in rheunmatoid
5 arthritis, osteoarthritis, traumatic arthritis, rubella arthritis, acute
synovi ti swO 2psiopsbi ¢ arthritis, cachexia, Reiter's syneCoraB20e me60xen a,
toxi c shock syndrone, tubercul osis, atherosclerosis, nuscle degeneration,
and other acute or chronic inflamuatory di seases such as the inflanmatory
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A. J. d iinfiectibn or nmaligobogy, AIDEB6r ADS 28ata7¢omplex8 is a chenptactic factor

produced by various cell types including endothelial cells, nononuclear
cells, fibroblasts and keratinocytes. IL-1, TNF 15 and LPS all induce the
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characterised by massive neutrophil infiltration. H stam ne rel ease from
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docunented. The inhibition of these cytokines has been shown or would be
expect ed Inwwoledy, b8 % 286-Ldntrol 1ing, all eviating or reducing many of
these disease states. 30 -5 WD 2004/ 000846 PCT/ GB2003/ 002667 The centr al
position that p38 occupies within the cascade of signalling nolecules
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15 and LPS all induce the production of IL-8 by endothelial cells. /n vitro IL-8 has
been shown to have a number of functions including being a chemoattractant
for neutrophils, T-lymphocytes and basophils. IL-8 has also been shown to
increase the surface expression of Mac-1 (CD11b/CD18) on neutrophils
without de novo protein synthesis which may . contribute to increased

20 adhesion of neutrophils to vascular endothelial cells. Many diseases are
characterised by massive neutrophil infiliration. Histamine release from
basophils (in both atopic and normal individuals) is induced by IL-8 as is
lysozomal enzyme release and respiratory burst from neutrophils.

25 The central role of IL-1 and TNF together with other leukocyte derived
cytokines as important and critical inflammatory mediators is well
documented. The inhibition of these cytokines has been shown or would be
expected to be of benefit in controlling, alleviating or reducing many of these
disease states.

30



5 col l agenase and stronelysin) make it an attractive target for inhibition
by small nolecule inhibitors with the expectation that such inhibition
woul d be WO 2hd4ghbsacef f ecti ve mechani sm for regul ati ng tIr€TEHBE6HI026@7and
destructive activation of the inmune system Such an expectation is
supported by the potent and diverse anti-inflanmatory activities described
for p38 kima S@én—’a%l';ﬁtfslﬁkbﬁ Qhat [p8dasBeupibs diittBadgwy castadd ,ofIsigRbkingn  Exp.
Ther. 1996, 279, 1453- 61; Giswld, et al, Pharmacol. Conm , 1996, 7,
323-29] . melasales mediatinanexteacslibias torintaseiblaasionalieg andelts #ifkiencand
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and C(Ra) resen repr esent WO 2004/ 000846
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We have now found a group of compounds which are potent and selective
‘inhibitors of p38 kinase (p38a, B, 8 and y)and the isoforms and splice

15 variants thereof, especially p38a, p38B and p38p2. The compounds are thus
of use in medicine, for example in the prophylaxis and treatment of immune

or inflammatory disorders as described herein.

Thus according to one aspect of the invention we provide a compound of
20 formula (1):

(1)

(Alk'), L'Cy?

wherein:
25 the dashed line joining A and C(R®) is present and represents a bond and



group; 10 Y is a nitrogen or substituted carbon atomor a -CH= group; nis
zero or the integer 1; Alkl is an optionally substituted aliphatic or

het er oal iwbabesoedsain L1 is a coval ent bond or a |inkercCatGBmaroogssoup; Cyl
is a hydrogen atomor an optionally substituted cycloaliphatic, 15

pol ycycl oal i phatic, heterocycloaliphatic, polyheterocycloaliphatic,

aromati ¢ Qfs g =L BRsHh R LC(Rf)2Woupy or thedaghad ieais| sbsembshdtAitsed aromati ¢
or heteroaro t| c and ‘the salts, solvates, hydr at es and N- oxi des

t her eof . -N{RP), o (%éFF’aml’@dpat ed that conpounds of formula (1) may have

one or @ ghi r Lentr S r ,4di nmers. The
i nventio R uﬁd??gﬁdggg&?ﬁ%{ﬁg % Pg&qﬂ@% edr]:anﬁl @@eﬂaﬂ?

di ast ere%sﬁtm@@l Tl alkyles-CN heCenH, L@Oblaﬂl (wherec ismn Fmtmﬂaﬂy( 1) and
the formul ae hereinafter are _intended tg re %all i soners
and mi&t wgubstituied alifyl gravums QN Hs¢ '&QH"@ QJ' M§ eQWL@e eﬁ ?‘tl on,

conpounds as tautoners, for exanple keto
(CH2C=0 aerﬁépﬁ Cﬂ&gﬁ&]t au%lkﬁE@%ﬂJp)Forwl a (1) and the fornmnul ae
her ei naf tRiis amgdrogernaion boa stpight entrandhed Ges aikyligioupaut orrer s and

mxtures t hereof , unl ess stated otherw se. 30 As d 1) t he
terms "subdBidnur@a mit ?'b@'élﬂagk‘f@ﬁji NIOGENA0T o |/ eg(s&)c %@? aPB
intendedoéjp Bncl ude groups such as those in which Xis -7 WO 2004/ 000846
PCT/ GB20 H 2667 -N(R10)- and Y is -C(R10)= where R10 is a substituent
ot her1® havi |saahrytdmgqeor subistitoted cgdren alany ope fadFigteuRir | y defi ned

her ei naft et wi ng,general terns as used herein in relation to
conpounds” b?zqrﬁeprtge "ﬁ@gﬁ‘tg?’on and internmedi ates thereto have the stated

meani ng  bglkoys é'rﬁ"oﬁﬁénal@pﬁmﬁntlﬁédi bypkgid oeketetdiibhiaiechdinus as used herein
the term’ aI kyl" whethér present as a group or part of a group includes
strai ght lorists eenaient kondeen & ke r3aRsor 96HPexanpl e Cl-4al kyl 10 groups

such as ”EV‘V' £ RYArogBh P! or! 2 WPttonally Puli¥stitufsdd WyloalibhBte y! or t
15 polycycloaliphatic, heterocycloaliphatic, polyheterocycloaliphatic, aromatic or
heteroaromatic group;
Ar is an optionally substituted aromatic or heteroaromatic group;

and the salts, solvates, hydrates and N-oxides thereof.

20 It will be appreciated that compounds of formula (1) may have one or more
chiral centres, and exist as enantiomers or diastereomers. The invention is to
be understood to extend to all such enantiomers, diastereomers and mixtures
thereof, including racemates. Formula (1) and the formulae hereinafter are
intended to represent all individual isomers and mixtures thereof, unless

25 stated or shown otherwise. In addition, compounds of formula (1) may exist
as tautomers, for example keto (CH2C=0)-enol (CH=CHOH) tautomers.
Formula (1) and the formulae hereinafter are intended to represent all

individual tautomers and mixtures thereof, unless stated otherwise.

30 As used in formula (1) the terms “substituted nitrogen atom” and “substituted

carbon atom” are intended to include groups such as those in which X is



butyl groups. Simlarly, the terns "al kenyl" or "al kynyl" are intended to
mean straight or branched C2.6al kenyl or C2.6al kynyl groups such as

C2- al kenyWwoano4/00884al kynyl groups. Optional substituent s PamiGH0080024d%e
present on these groups include those optional substituents nentioned
hereinafter in relation 15 to Alkl when Alkl is an optionally substituted

al 1 phat | g Nand yeisl QLR ffgR RS it sudstiuent biter uhian & wafrogen
chlorine, bromne or iodine atons. 20 The term "hal oal kyl" is intended to
i ncl ude thomeasgéyeraty ouparticularlyrdafinegrareingffst.i t ut ed by one, two or three
of the hal ogen atons just described. Particular exanples of such groups
include -CF3, -CC 3, -CHF2, -CHCl 2, -CH2F and - CH2Cl groups. 25 The term

"al koxy" e fsediftebeharal Serinid asdesd bereirt inucsaiidn & gbmpounts aidhed
Cl. 6al koxy e.g. CI_4al koxy such as net ho r opoxy,

) Xy, ethoxy, n-propox i -
n- butDxynventiom arg interrpadigigs Hhrreta Bav%ée S ﬁ&ﬂdﬁ'ﬁ%@' bg@"‘ﬁ%ﬁsﬁer ein
i ncl udes __any. of, th Xy groups substituted by one, two or three
hal ogen :ﬁp@ﬁé.'cag%da‘i@% %ﬁwﬁ’&bve. Parti cul ar exanpl es include -QOCF3,
-0OCCl 3, -OCHF2, - 30 OCHCl 2, -OCH2F and - OCH2Cl groups. -8 WD 2004/ 000846
PCT/ GB2003/ 002667 As used herein the t?rm "al k !thi o' is int g_gggg to
i ncl ude sthus aaused hereindhederne‘alkyl’ Whe Iﬂ?'b‘,’reé.eé. agf ALURVATRA ch as
met hyl t hi i I ' " /r kaslnpiaoC Rtalkyl
di al kyl argtqdP 'ﬁé‘nuﬁlﬁ% gﬁ%&%ﬁf%ﬁj?ﬁéécﬁgg%gsélﬁ’g égrfgge%p’sﬁi-rNngagp _andp{aN(yR' a) (R b)
wher eI agrangs Ruchizs mwtiyl, etitpepdepy] yprapyb pr-betyhl s-huylighutylu®elt strai ght

or branched al kyl ou, r.. both tpgether wt XS ; I they are
att ached Wyher pégélrﬂ'??é&’ jhe gﬂﬂﬁi%ﬁ?@' ﬂ}g’f "B/ >‘/c?'1§a‘ﬂeﬁaetg°ﬁ€\3@b% i ch ?/ray
contain astFéng“&f RRCREQ T ANy BED3LARYAY gronpsisachasgCaigikenyioras an - 0-
or -S- atomor -N?R‘ a)- group. YO Particul ar exanp|es of such tionally
subst i t ut@glsaieyr cgr9up$)a%|p§ipnglr subsfituenis) waichopiayohal Presenboni Hesed
rrolidinyl i peridinyl, hol .1 nyl t hi hal/ i
NG bal s TBRgs ihgse pelBh8"Uhsbtients SRR RbieMandt 1A retation e
presens o AutvheatAKOREH eptidndllysubstititédalipidsictdhzie opt i onal

The term halogen is intended to include fluorine, chlorine, bromine or iodine

atoms.

20 The term “haloalky!” is intended to include those alkyl groups just mentioned
sustituted by one, two or three of the halogen atoms just described. Particular
examples of such groups include —CF3, -CCls, -CHF2, -CHCI,, -CH.F and —
CHCI groups.

25 The term “alkoxy” as used herein is intended to include straight or branched
Ci.salkoxy e.g. Cq.4alkoxy such as methoxy, ethoxy, n-propoxy, i-propoxy, n-
butoxy, s-butoxy, i-butoxy and t-butoxy. “Haloalkoxy” as used herein includes
any of these alkoxy groups substituted by one, two or three halogen atoms
as described above. Particular examples include —OCFs, -OCCls, -OCHF>, -

30 OCHCIy, -OCH2F and —OCHCI groups.



substituents as described hereinafter in relation to aliphatic chains such
as 15 Alk'. Wien Alk' is present in conpounds of fornula (1) as an

opt i onal IwO=0btodg4at ed al i phatic chain it may be an opPCcorcB2gs/®edsst it ut ed
Cl loaliphatic chain. Particular exanples include optionally substituted
straight or branched chain G _6al kyl ene, 20 C2.6al kenyl ene, or

C2. 6al ky npkeredHerbinstheR8Frh i Gy Aot AR R dab iAbiLBE BtrafgHt R iRSndéRRY esent ed
by Alk' include optionally substituted -CH2-, -CH2CH2-, - CH(CH3) CH2-

- ( CH2) 2cHR4-galkyltyip) @ ar-E4-salkylthip cugh EsHREthghRio, or-ethplthp CH3) CH2- |

- C(CH3) 2CH2-, - CH2C(CHB) 2CH2-, 25 ( CH2) 2CH( CHB) CH2-, - CH( CH3) CH2CH2-,

- CH( CHB) CH2CH( CH3) CH2-, - CH2CH( CH3) CH2CH2-, - ( CHR) 2C( CH3) 2CH2- ,

A s usciChENRCE term Cidlamin® e Ryl et R . oo
o ocaroubhahLIR Sy dn eNERBHRIDo SR st B Sach

f

Het er oal i I J : : o) la (1)
ol ude « Foegphideiti) R SARIERTIBSIRNA SR o G RABE AT Sorboiral |
cont ai ni ngothotmglgethsnm\ﬁth thveedl atord toiwhie ﬂTeg'aarelrat;auheﬂefoﬂhtm’i omicmltyiiznmg

roups. Parti, I eteroato or oups include atoms or roups ere
L2 is a |%mﬁlﬂsamt%mcgd@a@wggw&c\%'EEpra%ﬁ%t@'rgagur.&h%@etp aé@r?wt the
al i phatic i ki Lol -GeLi £ g to
Conheqt  t facRfonPtolBnig orflae LIRS BfLOL b SeaRf - MRR 50 oo
i ncl udie oBartieukar| gxasoplesi olusach -apticRaly substtuted heter2OHIGHRY groupis( CH3) L2- ,

S CHRL2CH2: -1 2CHRCHD= - L2 - CH(CHR) CHRL2-, - CHRCHRL 2-
- orpL 2cHBRbdE &ﬁ?@é@%oﬂ%}%ﬁggf%’&%@@&ﬂ erdiavh) 3mppRoliny,
- L2( CH2) 2@iéinorphioREYI24BdON'-C 1 BlaZinydfoupd. G SphitsAl StBstittBaisns. Wen

L2 is present in heteroaliphatic chains as a |linker atomor group it may

be any diVaicBrinay briaraseni@nsieh hetsnpcydealkyl anoups Bchids those optiona - 0- or

[\%/herlg 2t QBstitlert&ed descritied fbreiridd th relatibh Fo-aliphdti@ et as - MR-
15 AlK'.

When Alk' is present in compounds of formula (1) as an optionally substituted

aliphatic chain it may be an optionally substituted C.1oaliphatic chain. Particular

examples include optionally substituted straight or branched chain Ci.salkylene,
20 Cyealkenylene, or Cagalkynylene chains.

Particular examples of aliphatic chains represented by Alk' include optionally
substituted —CHz-, -CH2CHy-, -CH(CH3)CHz-, -(CH2)2CHaz-, -(CH2)sCH,-,
CH(CHs)(CH2)2CH2-, -CH2CH(CH3)CH2-, -C(CH3)2CH2-, -CH2C(CH3),CHo-,

25 (CH2):CH(CHs3)CH2-, -CH(CH3)CH.CH2-, -CH(CH3)CH2CH(CH3)CHo-,
CH2CH(CH3)CH2CH2-, -(CH2)2C(CH3)2CH2-, -(CH2)4CHz-, ~(CH2)sCHo-,
CHCH-, -CHCHCH.z-, -CH,CHCH-, -CHCHCH.CH2-, -CH-CHCHCH,-,
(CH2).CHCH-, -CC-, -CCCH3-, -CH,CC-, -CCCH:CH>-, -CH,CCCH,- or
(CH2)>CCH- chains.

30



I's a hydrogen atomor a straight or branched al kyl group], -N(R3)GO,
-N(R3)N-,  -CON(R3) -, -OC(Q N(R3)-, -CN(R3)-, -N(R3)CO-, -N(R3)X(O G,

- N( R3) CS-WO-208(@pabl( R3) -, -N(R3) S(O 2-, -N(R3)CON(R3) -, PCHI)GBNEIR3) - or -
N(R3) SO2N(R3) - groups. Where L2 contains two R3 groups these may be the 20
same or different. The optional substituents which may be present on

al'i phati c - pfeBSksHAMAR! é:l'féE irépre%?ﬁtielﬁst;){ ap'eFeHee doRMpobhitd drdbmulgn{Bss

stated otherw se, on a , cycloal k het er ocycl oal kyl and ot her

al i phat i cinofudecther alighiatib #hainsgustugascrihed dus pithi ¢achaddditiamliymoniainiag her ei n]
I ncl ude oneé t wo, threg or n;[Dretsubstit entf?v\,her .each sub]$_,t irttu nt may be
the sane OPediWS dhrefOr AU NECLqIRTE &) r%ﬂ? LrEHRIRINES FEOUPS, P! 'qJFé]Eori ne,
chl orine, hatepHatBesOsr gr@@Fﬁ%@@mmn@g or §dupsP®hered2R% [indeezeomRt is an
optionally substltuL?d straight or branched Cl1_6al kyl group, and is in

parti cdl agreupstbaghyht adembengeoiid mey- mégrript t§eoaifphatie. goup.copaay be 30

o 0. - coRSTIRea i Byl it pg Sdnieing orfup o eaflfy sty ™ 1

WO 2004/ 0@9@#&15? rGRASO0SKAREE Inclide bplisriznl Htuterr —fGH L 0CHgREheXY,

t hi ol (-SH%F; -S(OR4,_e. g -S(OCH3, - S(O2R4, e.g. -ZMZ

Cl- 6al kyl LHeH(@Hy-, rr&hl.(;(ﬁmko, orCladnGHenhi oLl GRekldz - -N ,0@334.3». NEICH3 or
-N(R4) 2, ) 2 g, Bher e yyp2 QuUpS _~qar g in_any of

t he above%sl-ggg[sﬂgﬁg%t’s tt%lsllgﬁ‘ln%y’be thé sarr%(gg "5 ﬁﬁﬁsﬁﬁﬁg h addition
when Ejmo RBHALIABH 8y 4Cpl):hf@Hpr dSE0H2)iGHanYL EH OHCIdpt-CHICHCHsL o sndt uent s

j ust descr) these, grqups nmay be joined, together with the N atomto
whi ch the%ﬁf&%&ﬁé@h‘éﬁ&aﬁ%&f orma heterocyclic ring. Such 10 heterocyclic
rings may be optionally interrupted by a further heteroatom or heteroatom

containing group selected from-0-, -S-, -N(R4)-, -C(O- or - C(S)- groups.
Part i cul aWksmbplisprasent irc hetesoaliphaficidheing age linker Qi greup dinyey

pyrazol | dyavl, L AGY il b SPBIORRO o tarPid AbledRklie -7 gl 1 diny!
15 atoms or —C(O)-, -C(0)O-, -OC(0)-, -C(S)-, -S(0)-, -S(0)2-, -N(R%)- [where R®
" is a hydrogen atom or a straight or branched alkyl group], -N(R®%)O-, -N(R®)N-,
-CON(R®)-, -OC(O)N(R®-, -CSN(R%)-, -N(R*CO-, -N(R*C(0)0O-, -N(R®*)CS-, -
S(0RNR®)-, -NR})S(0)-, -N(R)HCON(R®)-, -N(R]CSNR®- or -
N(R®*)SO2N(R®)- groups. Where L? contains two R® groups these may be the
20 same or different.

The optional substituents which may be present on aliphatic or heteroaliphatic
chains represented by Alk' [and, unless stated otherwise, on alkyl, cycloalkyl
heterocycloalkyl and other aliphatic or heteroaliphatic groups where specifically
25 mentioned herein] include one, two, three or more substituents where each
substituent may be the same or different and is selected from halogen atoms,
e.g. fluorine, chlorine, bromine or iodine atoms, or -OH, -CO2H, -CO.R* [where
R* is an optionally substituted straight or branched Cisalkyl group, and is in
particular a straight or branched Cisalkyl group], e.g. —CO2CHs or —
30 CO.C(CHas)s, -CONHR®, e.g. ~CONHCH3, -CON(RY), e.g. —CON(CHa)y, -
COR*, e.g. —-COCHjs, Ci.alkoxy, e.g. methoxy or ethoxy, haloCi.galkoxy, e.g.

-10-



When L1 is present in conpounds of formula (1) as a |inker atomor group it
may be any such atom or group as hereinbefore described in relation to L2

| i nker atworoamdoggeoups. 20 Optionally substituted cycl earigraraed@267oups
represented by the group Cyl in conpounds of the invention include
optionally substituted C3_iocycloaliphatic groups. Particul ar exanples

i ncl ude opifiurehkthoxybstt idiflifcesmEthokgc wabloalSH)| .- SO}R‘*, &4. 1Q(OhoRLky! or
C3-iocycl oal kenyl, e.g C3_7cycloal kenyl groups. 25 Optionally substituted
het er ocycIQ(Ql)ﬁi%h@eg-c—gfgh 3 &prealyithiace-By neetbylifrieuqy etylthionamiae, -
optionall Ltu _ enher t I a4l turated
nonocycl i %:N%gr%b 'ar%gﬁ:% égsﬁ@%ﬂ?’aﬁi ng?%ﬁgzgirgﬁrgsge\ﬁhg{%%%ﬁm%’ou €

het er oat orare resenti img agy oofpthe sbolkie ssubsfituentwlitheses utist ibeutherd séhe or

lohet erocygl oal i phatic groups. Particul ar exanples include optionally 30
subst i tut &S ohet erocycl oal kyl, e.g. C3_7heterocycl oal kyl or C3_

lohet erocycl oal kenyl, e.g. C3-7heterocycl oal kenyl groups, each of said
groups -11 WD 2004/ 000846 PCT/ GB2003/ 002667 contai ning one, two, three or
four het edoadsittorowhest dvoaRbralkydngraups rare preseps inariyn ol theeoptforat i n

dditi to . tr I n, b wh L4 i . t
or evi ous! yURSTFRR(E s descbet fiess diohbs cime bedeined: fRasasomiatngib i c
groups rept@aels eghith they darumatdched el Yeen Ot hefbbyciicubmgl tot&d
C7-10bi -or tricycloal kyl or C7_l1lobi- or tricycloal kenyl groups. Optionally

subst i tut &etetecyglispinge yaalo ari erilanally dnietpipted byra deithesdheigreatenyooup Oyl
i ncl ud ' | i C ' i cxcl | 7 | obi -
1 eyer oREAERAIon Il bEsa TR Bl 28 A K 2 L

tri-cycloa groups ¢ g one, ree,
atons or @(SWosgroopp! Rartioblapr examplidi tofosutie hbterocydicC AiNGeN indkids .

Particul ar . exanpl es of cyg¢l oaliphatic, polycycloaliphatic, o
het er ocyc PREMHWAL i cPYTRZ "ﬂ@ﬁeroﬂ@ﬂ@ﬁ?’&ﬁ’ial i%mﬂ“?r@hgmﬂps pypelidiRylt ed by

t he group¢Lzbfi -' y substituted cycl opropyl, cyclobutyl,
cycl opent 3|/I , g}?f&kﬁiéﬂg@ﬂ Eﬁp&%‘%ﬂ@@t Vi , 2-cycl obuten-1-yi,
2- cyclidpenten-1-yl, 3-cyclopenten-1-yl, adamantyl, norbornyl, norbornenyl,
di hydrof “WHQA L EseE)Ferewclqu ?:fo rp%%'dé of formula (1) as a linker atom or group it

may be any such atom or group as hereinbefore described in relation to L2

linker atoms and groups.

20 Optionally substituted cycloaliphatic groups represented by the group Cy' in
compounds of the invention include optionally substituted Cgs.1ocycloaliphatic
groups. Particular examples include optionally substituted Cs.1ocycloalkyl, e.g.

Ca.rcycloalkyl or Cz qocycloalkenyl, e.g Csrcycloalkenyl groups.

25 Optionally substituted heterocycloaliphatic groups represented by the group
Cy' include optionally substituted 3 to 10 meembered saturated or partially
saturated monocyclic hydrocarbon rings containing one or more heteroatoms
or heteroatom containing groups, such as optionally substituted Ca.
ioheterocycloaliphatic groups. Particular examples include optionally

30 substituted Casaoheterocycloalkyl, e.g. Carheterocycloalkyl or Ca

ioheterocycloalkenyl, e.g. Cs.sheterocycloalkeny! groups, each of said groups

-11 -



tetrahydropyranyl, di hydrothi ophenyl, tetrahydrothiophenyl, pyrroline,
e.g. 2- or 3-pyrrolinyl, pyrrolidinyl, pyrrolidinone, oxazolidinyl,
oxazol i diworre)4/@084di oxol anyl , e.g. 1, 3-di oxol anyl, i m daeelGBryd3/002667.
2-imdazolinyl, imdazolidinyl, pyrazolinyl, e.g. 2-pyrazolinyl,
pyrazolidinyl, 5,6-dihydro-2(1 H)-pyrazinone, tetrahydropyrim d| nyl ,

t hi azoli n;ﬂontauwngzonemwm thriegr anyouyr Bemroatomﬁ of- pgiearstbm cpntaérlnngl nyI

honDplperl | enei i peridi none, di oxa

mor phol i N ¢ %F‘pm%%@&iwh%ﬁ'ﬂﬁéﬁﬁﬁe e S@F@PBkﬁ‘ipmﬂ?’y‘f"he@SEpisp@'ﬂazi nyl ,
horopi per atomydr, grdug g previotispraefineefegLfyl . e. 9. 2H1,3-, 6H1,3-,

6H 1,2-, 2H 1,2- or 4H 1, 4-oxazinyl, 1, 2,5-oxathi a2| nyI i soxazinyl, e.g.

o- or p-isoxazinyl, oxathiazinyl, e.g. 1,2,5 or - oxat h| a2| nyl ,

L 0% ot BB oS e i
tetrahydr am;hudel rq;jt;onaﬂygrsuhgﬁtutedz (V)QOBiO@A/ QRIRABIRET/ §B2B03HRO26p7 The

optional subs |ﬁuents whi ch be present on the cycloaliphatic,
pol ycycl odlG yﬁ’ﬂﬁ'f‘%ny r%%ﬁ’%@@‘l'%”b’@#@ﬂ'@f@ﬂ hﬁtﬁrépdyéyﬁsl@@mmblgfhaps C groups

repr esent n sybstituents
seloect ed ?éb ﬁafé((:)dge gﬁ%%@@r @g-@a%l ,Otp\({a‘BB?I rrest%ﬁ)ﬁﬁ{uéggeﬁmf’ﬁ,-

hal ?ld eakwﬁlcieﬁksé.cg. Chﬁ»blblntmt hydgymalhmweg,rbuﬁs gontaumagcﬁﬁé uwg?we(b& 3;)r2
tri t opki ona substitu r ox :
Cl. 6aIE) ?e“r grgmor%ﬂ‘ @39’}‘3 " FOHBR N Pf?geo@){oraiﬁ Eylo é@thﬁnang@r y or

hal oet hoxmcﬁﬁg_h as difluoronethoxy or trifluoromethoxy, thiol,
Cl. 6al kylthiol, e.g. net hyi thiol or ethylthiol, carbonyl (=0,
t hi ocarbonyl (=S), imno (=NR4a) [where R4a is an 10 OH group or a

br anched BTG, PRAPIER ‘53 eycanphat ?%YCS{%’#DH@@J&E@G@?%% Ripfiale, &
8cycl oal kghd héllekopcﬂ%ycfdﬂﬂnﬁﬁ)aﬁ&b}o&pé‘ réfreeBnidd BPdhB7grotpee I(ddl?cf‘é)endent ly

sel ect ed froma hydrogen atom or an optionally SUbStI?Uted
$cycl dal k9P '@ﬂ%b{p] Sub%#teted snscloprenyli-m'obumm%yclom @d@Rexyl SCBRS,

NCRe) 0f 0 RPNy it ttensiohe) cPvEPhEEs R e, (7 o0t PR Ry, -
adamantyl, norbornyl, norbornenyl dihydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, dihydrothiophenyl, tetrahydrothiophenyl, pyrroline, e.g. 2-
or 3-pyrrolinyl, pyrrolidinyl, pyrrolidinone, oxazolidinyl, oxazolidinone,

20 dioxolanyl, e.g. 1,3-dioxolanyl, imidazolinyl, e.g. 2-imidazolinyl, imidazolidinyl,
pyrazolinyl, e.g. 2-pyrazolinyl, pyrazolidinyl, 5,6-dihydro-2(1H)-pyrazinone,
tetrahydropyrimidinyl, thiazolinyl, thiazolidinyl, pyranyl, e.g. 2- or 4-pyranyl,
piperidinyl, homopiperidinyl, heptamethyleneiminyl, piperidinone, 1,4-
dioxanyl, morpholinyl, morpholinone, 1,4-dithianyl,  thiomorpholinyl,

25 piperazinyl, homopiperazinyl, 1,3,5-trithianyl, oxazinyl, e.g. 2H-1,3-, 6H-1,3-,
6H-1,2-, 2H-1,2- or 4H-1,4-oxazinyl, 1,2,5-oxathiazinyl, isoxazinyl, e.g. o- or
p-isoxazinyl, oxathiazinyl, e.g. 1,2,5 or 1,2,6-oxathiazinyl, 1,3,5-oxadiazinyl,
dihydroisothiazolyl, dihydroisothiazole 1,1-dioxide , e.g. 2,3-
dihydroisothiazole 1,1-dioxide, dihydropyrazinyl and tetrahydropyrazinyl

30 groups.
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N(R6) C(O N(R7) (R$) [where R8 is as defined for R6], -N(R6)C(S)N(R7)(R8), -
N( R6) SO2N(R7) (R8) or an optionally substituted aromatic or heteroaromatic
group. 20wBaneds/wodsar exanpl es of Al k3 chains incl ude - CP2T/GB20HACRE7,

- CH2CH2CH2- and - CH(CH3) CH2- chains. Wien R5, R6, R7 and/or R$ is present
as a C3_$cycloal kyl group it may be for 25 exanple a cycl opropyl,

cycl obut yhe %tﬁn'oﬁ@?rgl.)ﬂstlﬁfenﬁé’ aliRbIe X itayd U presdnti onalthe seyeadalipbiend,s whi ch
may be present’ on such %@oups i nclude for exanple one, two or three

substitu q:d)gsymmahphaﬂxy tarheyaieatiphatic dpf f Betarepakrysiqaliphatic ngroRPogen

atons, faor exa rin o] e [ hydr ox

o1 o R o 8 e G B ohecTilcufle B7K0R 3SRue Yo

2004/ Ooo%ﬁecﬂéﬁlf%@@%w?é@?ns \Ghedy_dalieyl e gumtﬁ@ amethiA7 haloGRGatkyl] R8 are

bot h al kyl gr oups t hese groups may be joined, get her th th&yl;l atomto
c

whi ch % heggarkalamedarie@r balopBym wcmea%rfaﬂwpme Y'n(‘fy’r @ Rre[ee yclic

cont ai i ptorals SUPHad L REERA. e 8. (E{QUACPIR CERRARBLE! gig) eroatom
gr OuIO_SOII Rﬁéﬁo&VL?’; g’fhﬁ?ﬁhemmfsaﬁxug*gl ﬁgt bal:)mathmw or |ha23zetmmvo,1 aul@h |aISdI .

lepg(;lzm |%ﬂ%‘9ﬂ%¥’%ﬁm°ﬁ( ﬁré@f-’ﬁ &F Me ﬂ?étﬁ ;@/ fBﬁE&Wb Ogl%st i %lut ed
aromatic Shvl %Bf? é{g\%&?}t(l.g)gﬂhwr%ﬂjms) 19];/,{@(m5(4§%he@ R(’:?p|sa¢3n descri bed

herelnafter I'n is a

hetert])Oyo(Dblagnoppaina:C%alkyllegreupb@ryé&lkf’)daf Ofshapsiio deﬁﬁtéﬁﬁaﬁtrrﬂlgiﬁ one or

t t t t ted b
ar oup. - (L5 BRIk RgRooT RvieBe it \ & 28 of (g, AdeR tobl RY BTG €81 %5 & %
- CON( RG) c9&|oa{$@?N(@ﬁ) =SHI RS RY) finaetieh ®® ahe R'sageh ihdepdnderitly an
optlonally substi'tuted aliphatic or heteroaliphatjc chajn IS _zero or

t he i nt egealedtedafionRra ihydeogepd ataje nom@snepionally syPstBHied 9”@&5’& £eut ed
cycl oal i PRt} G MG SICYSREASRBN AN CNO,, -CO,R®, -SOR®, -SO2R®, -SO4R®, -

15 OCOR®, -C(O)R?, -OC(O)R?, -C(S)R®, -C(O)N(R®)(R"), -OC(O)N(R®*(R"), -
N(RE)C(O)R, -C(SIN(R®)(RT), -N(R®)C(S)R’, -SON(R?)(R), -N(R®)SO:R’, -
N(R®)C(O)N(R')(R®) [where R® is as defined for R®], -N(R)C(S)N(R')(R®), -
N(RS)SOQN(R7)(R8) or an optionally substituted aromatic or heterbaromatic
group.

20
Particular examples of Alk® chains include —CHa-, -CH2CH3-, -CH2CH2CH>-
and —CH(CH3)CHo>- chains.

When R®, R®, R” and/or R® is present as a Cascycloalkyl group it may be for
25 example a cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl group. Optional
substituents which may be present on such groups include for example one,
two or three substituents which may be the same or different selected from
halogen atoms, for example fluorine, chlorine, bromine or iodine atoms, or
hydroxy or Cisalkoxy, e.g. methoxy, ethoxy or i-propoxy groups.
30
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pol ycycl oal i phatic, heteropol ycycloaliphatic, aromatic or heteroaromatic 20
group as herein described in relation to Cy'. Optional substituents include
t hose deswpi2oeops4evi ously in relation to heterocycl oal ipghatB200300esps. Wien
Alk4 is present as an aliphatic or heteroaliphatic chain it nay be for
exanpl e any aliphatic or heteroaliphatic chain as herei nbefore described

for 25 Apen the @@OﬁééRG arPRY AR’ ah S RB &k bote eIk BRIpSGhEs®@ YRSups
represented by the " include for exanplé nDnOCéC|IC or blcycllc

fused ri ngagdel @i og@thegwdmtae Nsatomn &wmcéhthey are affachedhdpifagma 1- or

pcT) oot AP GOIRIE inst SR hlocycll HGE ey, PR nan PR B0

i ncl ude fRirthex dEkroatdrh-¢? Meiteoatom ahtainiggoyios pEséded iflogn -, @arml e one,
t wo, three oy four heteroatons selected from ox%/agen sul phur or nltrogen

at ons. 91 n Q@r‘)er LOx Har —kE2krBarpirabrtiaIuPmalESHe’ FBeh deleRec¥Clitonocycl i c
or bicycl hﬁ%':f. “%ﬁguﬁb g@gﬂﬁfﬂ?( oaLQuBLE Gn Oﬁ'ﬁér;pr%ﬂﬁgcy%fo?nér;féb&h%ﬂr omatic

groups inc I've=’ or si x? f erodr onmat 1 Cc ‘gr oups

cont ai ni ngymoldinylyienidatdlidieyl @andfpiperazitybrings.ons sel ected from oxygen,
sul phur or nitrogen atons. Bicyclic heteroaromatic groups include for
exanpl e eight- to thirteen- menbered fused ring heteroaromatic groups

cont ai ni NgyIRERS {38 tl@ﬂéﬂ‘y s&&tdﬂﬁé&r&@&@ﬂ@ oF HetsrbBrhatRMYBUBAE Fagys ul phur

or nitrogen atons. Partlcu ar exa het eroaronati ¢ groups of these
t ypes 1Dncbaday such grgup as desqrib;edhar@ngﬁer inmelationkyCy .N- C1- 6al kyl i m dazol yI ,
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl,
1,2, 4- trlazolyl 1,2, 3- oxadlazolyl 1,2,5 15 oxadlazolyl

1,3, 4- oxaAuam@hﬁlly, Lndetr tm@d@é@byl Cybynsdyé hmermﬂmmlphau@yrardam nyl,
pyra2|nyl 1 triazinyl, 1,2, 4-triazinyl, 2,3-triazinyl, benzofuryl,

[2, 3-di hyhefgrwwmayphatwea@@phc@ﬁwnm oNe. o ﬁ}Rﬂ?d]%@@ﬁfb r@ﬁyaach

P?nnégtzz)l[ iﬁgﬂoﬁgpgéfr&ﬂglrﬁéy bengg{% OFUK{HR%@#IZQ azglp&r'rg gf‘ﬁ %\ﬂl“ zoI yI
benzongr awjich L3.i¢ éaafmydmmen,zdb@s)a,ny?s(())gul-mrd(Rar)ybr -€8®£N()R§b4 nyl ,
napht hyri S}Or%l p ||sn2eoll'gzoor tflle integer 1; Alk* is an optionally substituted aliphatic or
heteroaliphatic chain; q is zero or the integer 1; and R® is a hydrogen atom or
an optionally substituted  cycloaliphatic, heterocycloaliphatic,
polycycloaliphatic, heteropolycycloaliphatic, aromatic or heteroaromatic
20 group as herein described in relation to Cy'. Optional substituents include

those described previously in relation to heterocycloaliphatic groups.

When Alk* is present as an aliphatic or heteroaliphatic chain it may be for
example any aliphatic or heteroaliphatic chain as hereinbefore described for
25 Al

In general, optionally substituted aromatic groups represented by the groups

Cy' include for example monocyclic or bicyclic fused ring Ce.12aromatic

groups, such as phenyl, 1- or 2-napthyl, 1- or 2-tetrahydronapthyl, indanyl or
30 indenyl groups.
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a] pyridinyl, imdazo[1, 5-a] pyrazinyl, imdazo[1l,5-c]pyrimdinyl,
pyrido[ 3, 4- b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4, 3-b]pyridyl,

qui nol i nyWo 2060go84aol i nyl , phthal azinyl, tetrazolyl, PCT/GB2003/002667
5,6,7,8-tetrahydroquinolinyl, 5,6,7,8- tetrahydroisoquinolinyl, imdyl,
e.qg. su00|n|n1dyl phthaI|n1dyI or 25 naphthalln1dyl such as

1, 8- napht hmtemadgﬂnatlmgrawé oépresenieayby theigrglps Cyiringlade-fdt examplali nyl

MR TG T D L

l o[ 3 ,
by dof L Séf%*béﬁrh?ﬁ?%%}e”?@@?ﬁ@ﬁf IBhER Y hitoD¥h atoms. In gengral, the
di hydr oi mheteropdgraatid pyotipsi rdayple foB@xgnmI@monorrycwonbmg'bﬁ)@nm ring

PCT/ GB2003/ 002667 t | t b t
or het & odFIRAIAMA oé%’g’%ﬁepﬁgg@ﬁi’ ﬁ:nﬁpt?ﬁ@ramgﬁ% @g‘i‘ljo@rsﬁi'l%%’@oo QF Otm\i/oI :

three or @Réﬁllglélﬁk&él oF WBaemIRRER r?ééﬁfatr&‘i'laﬁ& @éb%bﬁ@lﬂhg%r@ﬁWBlo in
which R10 1s Rl10a or -L6AIk5(R10a)r, where a1s a halogen atom or an

ani no (- NHee @ufmrihatler@atcm&sele@tedwfmnbpxyg@hcﬁulmwrmrxmlrogemtg)ms

substi t ut ar box t r|f| xyl , thiol
Uy LR Bternatetr A g dbs Siucter £5T T amyiR! Bidn S8 RARERAY L L o
het er OaWE'negﬁBelrﬂid fudedRiing he“ﬁéﬁidromﬁﬁﬁjg?oup§%ﬁlémmgs r$@3ﬁﬁcl,or rRAGPANH2,
- S02NHR11, - SO02N(R11) 2, CONH2 CSNH2 CONHR" NHRll -CON(R11) 2,

- CSN( ”RP1) betermemrnszyg@mﬁlfrqweeMSWh@r@rmﬁr@g@@@tpmqo atom or a strai ght
or branched al kyl group], -N(SO02R11)2, -N(R12)S02NH2, - N(R12) SO2NHR11,
-N(R12) SO2N( R11) 2, -N(R12)CCR11, -N(R12) CONH2, - N(R12) CONHR11,

- N( R12) CON@RId)IZr, exdpES)dEREtEroardin&1E psigsRyf, thes&ltRis?) |66Mdl1d§)rﬂqul

og'g ﬁﬁéﬁ@l&hﬂgﬁhﬁﬁﬁﬁ%’g’?ﬁ%@i @%H&%?é&b %ZC@[\I '%Wfﬁz{%/yc %F?I}IWH?EQ l)?]ean
OE:Or\TIDHrete OféEﬁ lazQI{yI Oéyra% R{lgﬁg%g I\tlﬂé%cilw ﬁh%)ﬂ,itga%%%pﬁZQEOXéﬂza?dI){l%g%‘Hgf]
- SOZN(1I512))NBd|apmMsr e 1,3ﬂétoxad|mlyhpt |1o3|,4|-thyactamtyl; t uayeidlyl,  pyrimidinyl,
pyridazinyl, pyrazinyl, 1,3,5-triazinyl, 1,2,4-triazinyl, 1,2,3-triazinyl, benzofuryl,
[2,3-dihydro]benzofuryl, benzothienyl, [2,3-dihydro]benzothienyl,
benzotriazolyl, indolyl, indolinyl, indazolinyl, benzimidazolyl, imidazo[1,2-
a]pyridyl, benzothiazolyl, benzoxazolyl, benzisoxazolyl, benzopyranyl, [3,4-
20 dihydrolbenzopyranyl, quinazolinyl, quinoxalinyl, naphthyridinyl, imidazo[1,5-
a]pyridinyl, imidazo[1,5-a]pyrazinyl, imidazo[1,5-c]pyrimidinyl, pyrido[3,4-
blpyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolinyl, isoquinolinyl,
phthalazinyl, tetrazolyl, 5,6,7,8-tetrahydroquinolinyl, 5,6,7,8-
tetrahydroisoquinolinyl, imidyl, e.g. succinimidyl, phthalimidyl or
25 naphthalimidyl such as 1,8-naphthalimidyl, pyrazolo[4,3-d]pyrimidinyl,
furo[3,2-d]pyrimidinyl,  thieno[3,2-d]pyrimidinyl,  pyrrolo[3,2-d]pyrimidinyl,
pyrazolo[3,2-b]pyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-b]pyridinyl,
pyrrolo[3,2-b]pyridinyl,  thiazolo[3,2-a]pyyridinyl,  pyrido[1,2-a]pyrimidinyl,
tetrahydroimidazo[1,2-a]pyrimidinyl and dihydroimidazo[1,2-a]pyrimidinyl
30 groups.
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nonocyclic C3_7carbocyclic group optionally containing one or nore other
-0- or -S- atons or -N(R12)-, -C(O-, -S(O- or -S(O 2- groups], -Het, 20
CON( R12) B&D,200488M4R12) Het , - N( R12) CON( R12) Het, - N( R12) CBN(RIE2)#3102667
N(R12) SO2N(R12) Het, aryl or heteroaryl groups; L6 is a covalent bond or a
| i nker atom or group as hereinbefore defined for L2; AIk5 is an optionally
substi t ut él;bt-haasgb$t|toenibr\&hmhemha¢1beﬁ@r¢sémrtm, a@nﬁm berlmelt«mercomam

6al kynyl ene chai n, opt dn interru i/’ one, or, three -0- or -S 25
atoms or 9KUHH reP'\'ﬂ%@F‘{? % QFHFBgQV 1NelHde) O'?ﬁ My ripee QrgmorﬁN( CH3) -
groups; a@dbét.mén?seteac%eré&?ed RbAPAR alomdr dtbug R in Whidn RE igngives; at ed

t hat when oups are present 1 n one of the above

substit ueﬁLgl\IkF(R ??j;lwharei R%i%sga balogeneatohy of ke amine ENHd), fSubstituted 30 When

th L6A R10 t 2 3 t I
deerg gggHP?(Pra |trphg§/§% ﬁqré)é\lﬂt( @FI) gl&estq%t’tﬁérﬂyy%%’a W BS’@&ZM on any
sui tabl e e oncstchficllearRfdl qaw@mczosﬁa@f&/tﬂma@mm ér@ RS, Were
nore than one ga su bstituént is present (T; same r
di f f er ent aAnd-"Alg (Re Jprasyleon hetaraany grenpl, oCSdR f@célrl &Qﬁnnsoz
d ly, t Kk I
al Egayren\é\g nRgl’ Ik%?%l eﬁe%rep @%Nﬂgg E‘;Bm% @§§%ﬁg Cgﬁﬁ!ﬁtﬂ ene,
al kenyl STNHRI'kyGﬂN(W%,QCS’Nﬁ%1BlON(R@)$O§2l’dthétéRizmﬂwdm@m it may
be for exanple a group -NHRL is as defined above] or a group

-N(R1if2 @k¥parma Saionker tgﬁaef@eqi @'ksﬂ rgéo'é%]rreN(ﬁO@ﬁ Mer NAE! )&@zw@n Rl0a is
?nghggg?gﬁ]ﬁ%t}ﬁ[\jgﬁme QE aﬁ% éd hy rogﬁ? g‘pl glrﬂ)(pf‘l tute mtﬂ?ol Ogr;roup
it may beN(B'*)CONERYpH N(la“g@@mwbﬂ DH(RA )csm-rz grN@R"2) @SN yet v.
Formil a - SEMEENR T R AR SRE S AR B b ReaRReafiRiag, 577 ©
f] Ugﬁz H ut I%@)b llj\ﬁ/eiBT\l%/f_ﬁé‘rLe INPIEF' BUSRA GptioRalfpisipbtitu®idEh rcyHiBERIMG grouPr opy! .
15 optlonally’ contalnlng one or more other —O- or -S- atoms or —N(R")-, -C(0)-
or —C(S)- groups], -CONHet', -CSNHet', -N(R'?)SO,NHet', -N(R'*)CONHet',
-N(R'?)CSNHet!, -SO.N(R'?)Het [where -Het is an optionally substituted
monocyclic Cs.zcarbocyclic group optionally containing one or more other —O-
or =S- atoms or —N(R')-, -C(O)-, -S(O)- or —S(O)>- groups], -Het, -
20 CON(R™)Het, -CSN(R'®)Het, -N(R')CON(R'?Het, -N(R'»)CSN(R'?)Het, -
N(R'®)SO,N(R'?)Het, aryl or heteroaryl groups; L® is a covalent bond or a
linker atom or group as hereinbefore defined for L% Alk® is an optionally
substituted straight or branched Cjsalkylene, Casalkenylene or C,.
galkynylene chain, optionally interrupted by one, two or three —-O- or -S-
25 atoms or —S(O),- [where n is an integer 1 or 2] or -N(R'®)- e.g. —=N(CH3)-
groups; and r is zero or the integer 1, 2, or 3. It will be appreciated that when
two R'! or R'? groups are present in one of the above substituents the R""

and R'? groups may be the same or different.

30 When in the group -L°AIK%(R'%), r is an integer 1, 2 or 3, it is to be understood

that the substituent or substituents R™ may be present on any suitable carbon
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20 or t-butyl group; a C6_12aryl d -8al kyl group such as an optionally
substituted benzyl, phenylethyl, phenyl propyl, 1-naphthyl nethyl or
2- napht hywoeobéwdoogpsoup; a C6_12aryl group such as an opCT&EON002667
substituted phenyl, 1-naphthyl or 2- naphthyl group; a
C6, 12aryl oxyd _8al kyl group such as an optionally substituted

AfitTe

pheny! oxy métrhyih —AtTe Wytereyraoteythan lora R hybetitiert i8Yres@it these may be
2- napht hyl oxgmat hgl .%5 %roup; an optionally substituted _
C1_8al kandiF 5208 OsdiffRiANt @ngumay hig Rresent on e seBvE Bk Jliflerentiatom in —

propi ony| gypbe I I r 04

12ar oyl oxyd _tg’a?él‘(ryl’) %ﬁﬂg'iggtyééaa@%%g@%ﬁ@ sb%gf%em gbe 8@{%&% oxyet hyl
or benzoplkenylenepyl allyrylene Chainoeptesentest by wikdtoecpresem atkgl,tdﬂee ké group
i ncl ud; \%%B&ms and groups as descri bed above. 30 -17 WO 2004/ 000846
PCT/ GBZ00 Qﬁl'ﬁro%en Alk5 is present in or as a substituent it may be
for exanmple a -CH2-, - CH(CH3)-, -C(CH3)2-, -CH2CH2-, -CH2CH2CH2-,

-CH(CHB) CH2-, - CH2CH2CH2CH2-, - CH2CH( CH3) CH2-, - CH( CHB) CH2CH2-

- C( CHB) 2CMghen R"Clig-arsubstiigtesomming groDpiOra-he foblexEBhipHe BidRoup -MHREH=CHOH2- |

5 CH2CH2 11 CC 2 -+ CH2CC-, - 2CH2- . - CH 2- or -
CH2CH2CC- chal n'?ﬁé ?&?ﬁiiéé %%HYQL?ru%tgé%P%m,z V‘fh%é'ncﬁacﬁ%eeg"o@ggsor -S-,
atons  or theSdhe or dfe®rd: or -N(R12)-, e.g. -N(CH3)- groups. The aliphatic

chai ng1 represented by Al k5 nay be optionally substituted by one, two or
t hr ee 1Ral ogen atonms in addition to any Rl10a groups that may be present. 10

mono- or BISII e b haceEfPatRT Hel et BB Mogecrtrionnt,

het er oar ohetminegordagiseatomdescri bed above for the group Cyl. The aromatic
and heteroaromatic groups nmay be attached to the group Cyl in conpounds of
formula (1) by any carbon 15 or hetero e.g. nitrogen atom as appropriate.

R0 { e TUIRIPRE 181 SubB et APUr NP b DbstiliRly [R5 BroBal ol Bespst | uen

R10 the heteroatons or teroat gm cont ai ni ng group esent
wi t hi A5t hexampleg gnadpt-ORF or aleBR2greupmesgectivelyof carbon atons within the
parent carbocyclic
Esterified carboxyl groups represented by the group R'® include groups of
formula -CO,AIk® wherein Alk® is a straight or branched, optionally substituted
Cs-salkyl group such as a methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl
20 or t-butyl group; a Ces.12arylCysalkyl group such as an optionally substituted
benzyl, phenylethyl, phenylpropyl, 1-naphthyimethyl or 2-naphthylmethyl group;
a Ce1zaryl group such as an optionally substituted phenyl, 1-naphthyl or 2-
naphthyl group; a Ce-12aryloxyCy.salkyl group such as an optionally substituted
phenyloxymethyl, phenyloxyethyl, 1-naphthyloxymethyl, or 2-naphthyloxymethyl
25 group; an optionally substituted Ci.salkanoyloxyCisalkyl group, such as a
pivaloyloxymethyl, propionyloxyethyl or propionyloxypropyl group; or a Cs.
12aroyloxyCq.salkyl group such as an optionally substituted benzoyloxyethyl or
benzoyloxypropy! group. Optional substituents present on the Alk® group include
R'%atoms and groups as described above.
30
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20 ring. Thus when -NHetl1l or -Het fornms part of a substituent R10 each may
be for exanple an optionally substituted pyrrolidinyl, imdazolidinyl,

pyr azol i dwoybo4/00ps4per azi nyl , nor phol i nyl, thi onor phol i npCT/gB2pevdodésnyl or
thiazolidinyl group. 25 Additionally Het may represent for exanple, an
optionally substi tut ed cyclopentyl or cycl ohexyl group. Optional

subst i t uetWhemtAllcChis rgstrst ipresasta substitldriett n’bZQ:téJﬁﬁ* &EPaS essa(;bgH{uenlts |
all C grouaﬂ_{ arti cularly

descri bed when is a heterocycloalip
usef ul cgﬂgm)gr ouﬁg\}@pﬁeseﬁt"&@ R Hbd14dde-f | udEHESs)Chkor i ne,

b I
.TBP‘OB& o O B e, OB GBI CH i O GHREREE 1
?Et i onial I ﬁH{Kb:E t-@HeEBQHpe& nx;]g—légml-ﬂyl-,CFMHMCwla : -(Prtéqtg(chpl::y;l(ij-ircmé.lr yl
i azo Y, Xy y

hyd ¢ IRTCHCE et cIOBal RypCHs RS ENACH 21 -GHIRGCH or
e Lgrﬁ%' Q@iﬁfﬁzﬁ@'&ﬁ?@ tggélgpﬁﬁ éFﬂupo FY 0;)1@?&%9 ord re‘éa@%ggegﬂé{r;h?o
2- car boxyet hyl thio or 3- propylthio, CI- é ?koxy, e. g oxy or
et hoxy, hparsxQF - 5@)@0@ -N(@ )»-2-e. gyel-i\kQ@jrl@}hgmupsoﬁEheambhahcs@hahst ut ed

& Toyel ofyren 8y AP RERIAS Bbiandib SRl 86 oRbchid wehess petosey

cycl opent ytemyin é};ﬁi;mto@{)kmf’a gfoubs that ﬁqbyg@%}ggéml hal oCl - 6al koxy, e.g.
trifluaoronethoxy, Cl_6al kyl am no, e.g. nethylam no, ethylamno, 10

CH( CHIPNH2 or - C(CH3) 2NH2, hal oCl- 6al kyl ani no,

£l G | '13;\|H2 i NH2
b nocr eoTpY rRErBanE ofouos fdkedehlol ey e ot s RE bER SRRl i’ &
di met hyl aor bmydrc cubtrehlaw enbstm.lteﬁtl‘;s 12 éaﬁﬁmloa@ﬂ Opﬂetéﬁialﬁdﬂnatl@ gfbups as
et hyl am n et h é tﬁ%l am noCl- 6al k . di et hyl am noet hyl ,

ami noCl- 6 AR LY th%aarRryﬁH@naﬁlédleteaqaz@thc PEOUPSg.
t hyl | , t hoxy,
di et Ky?;"m”%?‘e%%‘*% e BB T LR BoSAYY or forfuld T Py SERE,

i m do, 15 sacheter @it hilogehdbororasregrropridteni do, e. g. 1, 8-napht hal i mi do,
nitro, cyano, hydroxyl (-OH), fornyl [HC(O-], car boxyl (-C02H), -CQ2AlI k6
[where Alk6 is as defined above], Cl.6 al kanoyl e.g. acetyl, optionally

substi t ut gdviheBZMPrecibttdcthal when -NHet' or —Het forms part of a substituent R™
the heteroatoms or heteroatom containing groups that may be present within the

ring -NHet" or —Het take the place of carbon atoms within the parent carbocyclic
20 ring.

Thus when -NHet' or —Het forms part of a substituent R™ each may be for
example an optionally substituted pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, piperidinyl or thiazolidinyl group.

25 Additionally Het may represent for example, an optionally substituted
cyclopentyl or cyclohexyl group. Optional substituents which may be present on
-NHet' include those substituents described above when Cy' is a
heterocycloaliphatic group.

30 Particularly useful atoms or groups represented by R' include fluorine, chlorine,

bromine or iodine atoms, or Cyzalkyl, e.g. methyl, ethyl, n-propyl, i~propyl, n-
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20 SH), thiod _6alkyl, e.g. thionmethyl or thioethyl, sulphonyl (-S03H), Cl1-
6al kyl sul phonyl , e.g. nethyl sul phonyl, am nosul phonyl (-S02NH2), C1-

6al kyl amiwo=obé4pivos¥¢l , e. g. net hyl am nosul phonyl or et hylPariGreees/@beiyl , Cl-
6di al kyl am nosul phonyl, e.g. dinmethylam nosui phonyl or di ethyl

am nosul phonyl, phenyl am nosul phonyl , carboxam do (- CONH2),

Cl. 6al kyl @pInscaslron YptioRally s@ofstig[géd?lmbbﬁg}}mﬁy%ﬁpﬁ%ﬂim@mg{ NI fpgpar bonyl

Cl1- 6di al E@;I am nocarf bonyl, ¢€.g. am nocar bony
di et hyl ariniszobyh,bonylhjienyli Kachydrakyalkyriengc dnidooxymethyl. gr hydroxyethyl,

am noet hyl am no< cay bpnyl - 6di al kyl.am .- 6al kyl am nocar bo . e.g.
di et hyl arﬁaﬁg\%’f%rﬁ%ﬁ n%-garc%‘?ﬂ)ﬂeﬂyﬁi h&r&%{gﬁ@%l%ﬂi Tethiiic °6r &iinio;
6al kyl am epeaxyTRAlk§mieo e% Qarbﬁﬁ{rhélh@ﬂﬁibp@éé?ﬁﬂx*étﬁi/lﬂﬁo dr 8Rarboxy-

et hyl am nocar bonyl am no, Cl-6di al kyl am no-car bonyl am no, e.g.

di net h§1 RPRYEES.bEmpRYAKYI0 el aneiheM Fi Ao BBINORIG w8IKoRY.- -3 92D

2004/ 000 00 m yl Cl.- yl and .g.
met hyl am%ﬁgj-r 5&%@& nﬁﬂ% ﬁQ@an,ﬁg‘&ggﬁeﬁot ﬁﬁ%@&go rﬁﬁ"g%& mib?yox§/,

Cl1. 6al kylphenyititibi arargyeidyithie i Og;cyeloglkyl, metdy loyolobatyhi aserdpentyl,argno or
et hyl am not hi ocar bonyl am no, C1- 6djal kyl am not hi ocar bonyl am no, e.g.

di met hyl azﬁvﬂeelﬁpma%n9¥%w%ylexy,5hah0£¥ﬁ9lmm &8t HIbeIPRIHN a RIS 1-

Cl- 6al kyl amd~pot Bi 5 ' : ; ;
ci hy ! am HePE b ab A ofT CReRAR PR Mg STYamine, o
am no10 e. GH(Gd1)Ny-220ri-fHEHE) AN ) dalmC 1 galkylamin g e gyfluoroGasalicladitice. y | -

| phonyl g . di | ph ' rdi et hyl sui phonyl am po,
opt | onal 13040 8 ios 5 JRERAER BBt SRR arRathed G R éh PRI BTY 10
NHSC2NH2)or Ghnifaétnyl, 20, RaialkyRIMIAY! a8ty QinfttgylarmiiohYdradigagihihnnyd,am no - or
et hyl am nosul phonyl'am no, CI-6di al kyl'am nosul phonﬁ)lllam no, " e.g. dinethyl-

anmi nosul pRbyARRPGosAkyldi &gy | atiylesainogthyhy | Gradiafkylaminalmealkyl, sudst i t ut ed
oo e, u Sa BRGNP, BEuic CRORS, b RMARLEE A AR 1RY, o7 ¥,
15 aniBo@.gSaickamairmethivxye Ql.cdialky2eaaeCyskoxy e.g. dimethylaminoethoxy,
Cl. 6di al kyl am noCd . 6al kanoyl - am no, e.g. di nethyl am noacetyl am no,
C1- 6al karfigihylamiaesthexy.kgiisopeorylamineethpkynon sieetkiiaminopropoxy, imido,
G . 6al kangyhags Nthafftdsy bAMdMhthdintdo, 26 2TsdRphI4Iimido, nitro, cyano,

hydroxyl (-OH), formyl [HC(O)-], carboxyl (-CO2H), -COAIK® [where Alk® is as

defined above], C1.s alkanoyl e.g. acetyl, optionally substituted benzoyl, thiol (-

20 SH), thioCiealkyl, e.g. thiomethyl or thioethyl, sulphonyl (-SOsH), Ci.
salkylsulphonyl, e.g. methylsulphonyl, aminosulphonyl (-SO2NH;), Ci.
salkylaminosuiphonyl, e.g. methylaminosulphonyl or ethylaminosulphonyl, Cs.
sdialkylaminosulphonyl, e.g. dimethylaminosulphonyl or diethylaminosulphonyl,
phenylaminosulphonyl, carboxamido (-CONHz), Cisalkylaminocarbonyl, e.g.

25 methylaminocarbonyl or ethylaminocarbonyl, Ci.edialkylaminocarbonyl, e.g.
dimethylaminocarbonyl or diethylaminocarbonyl, aminoC.salkylaminocarbonyl,

e.g. aminoethylamino-carbonyl, Ci.sdialkylaminoC.salkylaminocarbonyl, e.g.

diethylaminoethyl-aminocarbonyi, aminocarbonylamino, Cs-
galkylaminocarbonylamino, e.g. methylaminocarbonylamino or
30 ethylaminocarbonylamino, C1edialkylamino-carbonylamino, e.g.

dimethylaminocarbonylamino or diethylamino-carbonylamino, Ci.
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am no, Cl-eal koxycarbonyl am no, e.g. nethoxycarbonyl am no, ethoxycarbonyl -
am no or t-butoxycarbonylam no or optionally substituted benzyl oxy, 20
pyri dyl mewbaexgs/oovsscazol yl net hoxy, benzyl oxycar bonyl am n®CThEB43/02667

car bonyl am nod - 6al kyl e.g. benzyl oxycarbonyl am noet hyl, benzot hi o,
pyridyl- nmethylthio or thiazolylnethylthio groups. A furt her particularly

usef ul  gr @IYIhindEASERYICLEISIERP0ES ealed metvﬁ%ﬁmvmaarba |nQﬁ

aromatic or heteroaromati c groups includes substituents of fornu
L6Al k5R1aa'Wﬁ‘@mé0¢_€GbD§y|§mHﬂ%r abl y &1edypainotbiosarhonykamir®, or - Se.gat om or -

or oup, KBTS IOCERER T ¢t c M EemITAR G P onal vy |

|nterruptdddalmammwuomﬁbmylaﬁmn@r ey. admsthglaminbiRictarbonyfarftho. F:(S)
-CON(R12)- or 30 N(R %pwgroups and Rl10a is an optionally substitut ed

Het gr@upd'ﬁtf'YW@ﬁ'@PW'ocaf r@tﬁm/@o@@%@mmﬂmbgmw@z@wlamq neéd.or an

t |1 bed
ol atton TR EEbATIREATERTT ORI ERHINTE, "SRR Coget ner
to form aammol i @. gﬁ igneibyélselpbbnﬁanmo:y@h getbylballplh?ﬂyllmlmbClcﬁﬁilé(lkj/letnegl ?)r(\yt
roup such t hyl enedi ox enedi ox Wi e apprecl ate a
\?\herg t wootp E'"Réo fiBst ,d{rn%thy [ﬁ‘@”wﬁ%%%/ or tﬁ@@'ﬁé@@ﬂ%ﬁ)ﬁmmeessarl ly
be the Sadfﬂioﬁéﬂ’sﬂs é‘ur!SgtfPuteHrOl;Hﬁén léﬂpﬁéﬁgéﬁ‘ﬁ oth%mlﬁes@b%%{w%] ?\Bt( ) may be

present at any ‘available ring posit e aronati c or etero rorrat i C
gr oup10 egNESERNEL), bE1s2lkylgmingsuyonyfaininsulesy.i metfedaminosalphonglamino

het t ed.b f th nt
e oy R ER U EPR AR R T o ke R SR BriBa: 518 HBEIYIbd T ar
Cyl. Opt la)ﬁmbsﬁlphéhyléﬁﬁm SoM’ftilétHylaﬁand&llmf@@@Fﬁlnb”%ﬂi@ﬁaﬂﬁ%eﬁ{h@b@t oms and

groups as generally or particularly describéd in relation to Cyl aromatic
and het er@@ﬁ%‘@ﬁ@?@'@?@lﬂﬁlﬂmph@rpﬁ@@’@h@@&ﬁwamDU@maﬂM@mID@,ue(mtlS)nBHV t he

conmpound e

Forned. - SPpbfd thBnlhifoupiehyRARes pidnpyati f b AEEG R Eo. o,

exanpie eamndoé:qi&lkamylamlrtcs eder amirtbacetylamino, CisdialkylaminoCy.salkanoyl-
amino, e.g. dimethylaminoacetylamino, CiealkanoylaminoCi.ealkyl, e.g.

acetylaminomethyl, Ci.salkanoylaminoCi.salkylamino, e.g. acetamidoethyl-
amino, Cqealkoxycarbonylamino, e.g. methoxycarbonylamino, ethoxycarbonyi-
amino or t-butoxycarbonylamino or optionally substituted' benzyloxy,

20 pyridylmethoxy, thiazolylmethoxy, benzyloxycarbonylamino,  benzyloxy-
carbonylaminoCq.salkyl e.g. benzyloxycarbonylaminoethyl, benzothio, pyridyl-
methylthio or thiazolylmethylthio groups.

A further particularly useful group of substituents represented by R'® when
25 present on aromatic or heteroaromatic groups includes substituents of formula —
L°AIk°R" where L® is preferably a covalent bond or an -O- or -S- atom or —
N(R®)-, -C(O)-, -C(0)O-, -0-C(0)-, -N(R®)CO-, -CON(R®)- or —N(R®S(0O).-
group, Ak’ is an optionally substituted C4.salkyl group optionally interrupted by
one or two -O- or -S- atoms or —-N(R'?)-, -C(O)-, -C(S)-, -CON(R'®)- or —
30 N(R™)CO- groups and R'™ is an optionally substituted Het group as herein
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frominorganic or organic acids, and salts derived frominorganic and
organic bases. 25 Acid addition salts include hydrochlorides,

hydr obr orwwoese4/doysssoi odi des, al kyl sul fonates, e.g. mnetiremaER0I3N0246GS,
et hanesul fonates, or isothionates, arylsulfonates, e.g.

p-tol uenesul fonates, besyl ates or napsyl ates, phosphates, sul phates,

hydrogen gdfineliabPsan astiorbRy - substifutatPHRAGBEABSc POGP N HFSNbEIOHE at es,

mal eat es, fumarates, mal onates, succinates, |actates, 30 oxaPat es,

t ar t r at esdegedbed iy eskatian toQy'. WD 2004/ 000846 PCT/ GB2003/ 002667 Sal t's
derived frominorganic or organic bases include alkali nmetal salts such as
sodi um or potassiumsalts, alkaline earth netal salts such as nagnesi um or

cal ci um salhefe desied, BANIRC’ dUbSRUSHS! Hag W lilkedTRIGEIMr RCforil A%y/ché ne,
di rretB%I am ne or diethylamne salts. 5 Particularly useful salts of
conpouPdsIraER o FeFthgas 0@t REClicn@ieri ofgi el Gdealk)ﬂﬁ@@%%e@rpual Bychacaspt abl e

salts, eiﬂgﬁyﬁﬁﬁﬁhﬁi(gw&ﬁé@whar maceutically acceptable salts. 10 In

conmpound is priéeferably a hydrogen atom In conpounds of
this type and in general in conpounds of forrmula (1) X is preferably an

-0- or -S m and | ecially a -S- atom,,15 In general in conpounds
of for rruﬁ& V{%%ﬁqﬁpp@%ﬁ%ﬁ'ﬁ%&w e W@r%g@ﬁr%t%%awbsgue@ﬁ s rRigseptoup,
especi al | ; I i ) ti.qul ar Ra
o e ot oo eculot feckbarbBAR o alonit SMMlor IR, 1 BenBRl hEL & C s
cl ass10f stbspiwent(s) ofayfloe prasen{ a) anyavaitahte rieg pesitiohaxh th2Carbynatiberdashed

pr of er abi JFE CRRIT B e A ekbIRpBe R RATOUP G, ospect ol 1y & mot hy .
ethyl, n-propyl or i-propyl group. Mire particularly Rb is a nethyl group

or nore especially a hydrogen atom 25 Wen in conpounds of formula (1) n
i s the i nthgy&ubstitubed arognaiice Perhaipsoasamatipt gronpl repreaditedt by efr in

Cl_éal kylcedi‘ﬁpéﬂ}?cjsnof tﬁ%qﬁ\%rﬁfolnymg{) b%péA)Pgr%lﬁélﬁcs&bl%tie};o%rg%atic group as
15 hereinbefore described for Cy'. Optional substituents which may be present
include those R atoms and groups as generally or particularly described in

relation to Cy' aromatic and heteroaromatic groups.

The presence of certain substituents in the compounds of formula (1) may

20 enable salts of the compounds to be formed. Suitable salts include
pharmaceutically acceptable salts, for example acid addition salts derived
from inorganic or organic acids, and salts derived from inorganic and organic
bases.

25  Acid addition salts include hydrochlorides, hydrobromides, hydroiodides,
alkylsulfonates, e.g. methanesulfonates, ethanesulfonates, or isothionates,
arylsulfonates, e.g. p-toluenesulfonates, besylates or napsylates,
phosphates, sulphates, hydrogen sulphates, acetates, trifluoroacetates,
propionates, citrates, maleates, fumarates, malonates, succinates, lactates,

30 oxalates, tartrates and benzoates.
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-CH2-, -CH2CH2-, -CH2CH2CH2-, -CH(CH3)CH2- or -CH2CH(CH3)- chain, nost
especially a -CH2- or -CH2CH2- chain. 30 In one class of conpounds of
fornmul a (WP 2,04/®086r 0. -22 WO 2004/ 000846 PCT/ GB2003/ 0®za6B20Bm®267oup L1
in conpounds of forrmula (1) is preferably a covalent bond or an -0- or -S-
atomor an -N(R3)-, especially -NH or -N(CH3)-, -C(O-, -C(S)-, - S(O- or
- S(0) 2- giSalis.devived fom inarghaiclor deganie basesviadedé afkannétal 3alts Sactpr - S-
atomor -NH group. L' is nore especially preferably is a covalent bond. 5
1 in coRSSHRUIMOr ROASHIE selly, albalieeariaMgiatsalisiuchras magsasismi t ut od

cycl oal i pathziuAk td ke i [’lie)g’ri inbefore generally
and particul aﬁli/rﬁggplg’née@ of ga?tl cu?%?sl[ %/l?%r?ée gﬁr@@ol %6%%91 1y
subst i t ut dimeylarainepiratietbylgmingsaltecl ude optional |y substituted

C3. 7cy§I oal kyl groups, especially cyclopropyl, cyclobutyl, cyclopentyl or
cycl oh&xyl groups. Cyl is in particular a cyclopropyl group. 15 Each of

Mese, PLePalRy ol ps] SERATSCAINEERP S IS TR o,

substituents are present these na
especi al | phaimiaceutisally lcoeptableosalts, crspeeiaiiycasd aoditiGh. Pladriydcegtiosins .

especi al |¥ C‘%;t S%Iég{s groups, nost especially a nethyl group, or a
hal oCl. 6a &y 8 up, "especially a fluoroCl 6al kyl group, nost especially a

-CF3 group, or a Cl_ 20 6al koxy, especially methoxy, ethoxy, propxy or

i -pr oqﬁxy group, or a haloCl 6al koxy, especially a fluorod _6al koxy, nost
especil8I 1 { eompeynds; phigsmuts (T R isyprieterabigng hydrogeniatomd car boxyl |
especially -CORCH3 or -CORC(CH3)3, nitro (-NO2), amno (-NH2), substituted
am no, especially -NHCH3 or -N(CH3)2, - C(OR6, especially -C(O CH3, or

- N(R6) C( OrRgompsprds aff Ityis-tipE@ad3in genarabitpcompbingsodnmmaqhen gd Oyl
aromatic B{éul%% i ncl ude o tl(ﬁ(inaJ lﬁ substituted phenyl groups. Particularly
pr ef er r edPHEE@PHAR 'i%‘%r‘ Y8, ahd IsaePeEY @S B{ordubst i t ut ed nonocycl i c

het er oaromati ¢ groups, especially

15 In general in compounds of formula (1) R?is preferably a hydrogen atom or a
Ci4alkyl group, especially a methyl, ethyl, n-propyl or i~propyl group. In
particular R* is a methyl group or more especially a hydrogen atom.

In another particular class of compounds of formula (1) the bond represented

20 by the dashed line is present and A is a -C(Rb)= group. In these compounds
R® is preferably a hydrogen atom or a Cs.4alkyl group, especially a methyl,
ethyl, n-propyl! or i-propyl group. More particularly R® is a methyl group or
more especially a hydrogen atom.

25 When in compounds of formula (1) n is the integer 1, Alk' is preferably an
optionally substituted Cisalkylene chain, especially an optionally substituted
~CHgz-, ~CH2CHo-, -CH>CH2CHo-, —CH(CH3)CH2- or —CHQCH(CHs)- chain,

most especially a ~CHy- or —CH2CHz- chain.

30 Inone class of compounds of formula (1) n is zero.
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30 optionally substituted five- or six-nenbered heteroaromatic groups
contai ning one, twd, three or four heteroatons sel ected from oxygen,

sul phur w2024/ 000846 PCT/ GB2003/ 002667 or ni t r oPEM/GR20086002667
Particularly preferred optionally substituted nonocyclic heteroaromatic

groups include optionally substituted furyl, thienyl, pyrrolyl, oxazolyl,
thi azol yl Th@wrowyL! incstrhpduhdeydf formtlta (812)Ir$1prefgrab1lma dolvamnt bonﬁe)r an
preference, the heteroaromatic, group may be an ei hlﬁ ép n- nenber ed
5 bi cycl i <Of 05 8- eitorg QE@Wt'dNrR ty SSRECIGHY rit- y‘d\é& Jul- §ﬁ I'tT ogen

gjggfr tutg{jc5 Cogo ébﬁz-ﬁgg%LMgtgpﬁﬁggfarWsigr e@ﬁ, é}gl opt'i ona qggﬁlglgyl tuents

whi ch nmaySbatam es eNH-arody. L' i narewspecially préferablpis amavalengbongs i ncl ude
one, two or three atons or groups -R Ca or -L6Al k5(R Oa)r as hereinbefore
defined. Particularl y useful optional substituents include hal ogen atons,
especiall fI o] | o] S,

especi al | y IH 6+@§Pu'q¥03{fsf&nn§£at Rggg&egﬁlﬁ‘rgf?rﬁaﬁgs o b gé"ag?loéﬁl,’ﬁg?@f

hal oC1 6ad:yqrd)alglhalﬂp, aempelit air| heterdarometcigroup kas hgremlpefom generalbspeci al |y
a-CF3 gro U%F al koxy, especi al | y net hoxy, ethoxy, propxy or

i - pr opoxy@ @EB@B riyd Cl_6a| koxy, especially a fluoroCl_6al koxy, nost
especially a -QOCF3 group, or a cyano ( CN), car boxyI (-CORH), esterified
car boxyl (-CQ2Al k6), especi qll ly - or - CO2C(CH3)3, nitro
(-NC2)JD aRartiularyHeferseh Sy ot I@aa&\hsu@sﬂt@@@le@rcmerhphaﬂ@ OPRURGHORBIdSH

aroup. . FuppEly, cREFRLERY: ey tieal | i " RSreedl Gy oRtonly on e,

aromat i c clb@@@r br@pramytogcwprsexyngrm @ydigin piarti‘ourand ayddzr&rAbyIS( Rloa)r

25 in whic IS e Iinteger 1 or 2, L6 is a covalent bond or an -0- or -S
atom or agfql{m?,)-, especially -NH or -N(CH3)- C(O) -C(S)-, -C(0)0-,
-0C(O -, - N(RCO, especially -NHCO, or - CC]\I( R3) - especi al | y

- CHNH- gr oup, Alk5 is a Cl1_6al kyI char n, especi all y a -CH2-, -CH2CH2-,
- CH2 CHBCHEaclorof-these preferred Cy' cycloalkyl groups may be unsubstituted. When

substituents are present these may in particular include halogen atoms,
especially fluorine, chlorine or bromine atoms, or Ci.salkyl groups, especially
Cisalkyl groups, most especially a methyl group, or a haloC.galkyl group,
especially a fluoroCqsalkyl group, most especially a ~CFs group, or a Ci.
20 ealkoxy, especially methoxy, ethoxy, propxy or i-propoxy group, or a haloCi.
salkoxy, especially a fluoroCq.salkoxy, most especially a ~OCFs group, or a
cyano (-CN), esterified carboxyl, especially ~CO2CHs or —CO2C(CHs)s, nitro
(-NO,), amino (-NHy), substituted amino, especially -NHCHs or —N(CHz)2, -
C(O)R®, especially —~C(O)CHs, or —N(RG)C(O)R7, especially —NHCOCHs
25 group.

Particularly preferred Cy1 aromatic groups include optionally substituted
phenyl groups. Particularly preferred heteroaromatic groups include
optionally substituted monocyclic heteroaromatic groups, especially
30 optionally substituted five- or six-membered heteroaromatic groups

containing one, two, three or four heteroatoms selected from oxygen, sulphur
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CH2CH2CH2CH2- chain and R10a is a hydroxyl or substituted hydroxyl group,

30 especially a -OCH3, -OCH2CH3 or -OCH(CH3)2 group or a -NH2 or

substi t utwo 2aew/ae084gr oup, especially a -N(CH3)2 or - N( CHPCHZ)R20@ym@eg70r a -
-24 WO 2004/ 000846 PCT/ GB2003/ 002667 Het group, especially an optionally

substituted nonocyclic C5-7carbocyclic group containing one, two or three

-0-, -S-, orNfiReggn ,atessediarticylarij-preterred N(pﬁbl@;allwsdp@ﬁto}ed gnengeyclie t hin the
e B RRl SRR oty SOBNRRE o RS
g'lm‘«‘t hyl piggagbi, ”lﬁiazcﬂ?lfg hidy | pyrirdfiyPr e okibBill ogroupl PRY a7 fiythepr oup or

Ga is an op |onaIIK substituted hetéeroaromati C group, especially a
five- or ¢preferenaseikeihainioaspmatic grouproay beean eighi-daghireentraenibegedne, two,

uch a9 ot HERSP LT ERnBTLBE TS bf S SRIBEH. s aHhi i riloe G885, 7 O™

triazolyl ppuEulaty usesuli grodpsdf, this by MaudePyptidadliynglibstRitedyinadsiyny|

group. Particularly preferred optional substituents on the -Het groups just
descri bed 9r'@dPude hydroxyl (-OH) and carboxyl (-C32H) groups or those
preferred optional substituents just described in relation to the group
Cy', especially when Cy' is a cycloal kyl group. 15 In one particularly

pr ef er r ed Rarbcyady prefepma dptiofalf sulstitaer(td)whkich mayabe preseohahl gy’
substituted phen

yl oup, especially henyl , group optionally substituted
by ondO t @EOBALS AF bR aBIATR o oRoUPRIiRsuaS e iR Op Hhrel ARMS Sriarail®  y ¢ wo
substi t uenigoape |k og@atedogr i 0, Q) vt I nder of
t he corrpou?;\g o?pf lldr'ﬂnﬁlgg(% %Q&a%rtellntg%ﬁarﬂ?/gbdrégf 3%8%”#%%@%%@?’% uents
i ncl ude hsubgtitneatsoimeludeshpalogen|atomsuespeaeally fluntioe, eljorn® s bromineCl- 3al kyl

groups, especially~nmethyl groups, Cl-3alkox roups., especially. nmethoxy,
el 0C1. 3a PR T gPb el B BE Seoeda Cblo P fEs, TRl dste il R e ol 1y
- OCF3, or neatapiogfodgor &I RAIBE sAIRyl Brsur; | @spechiilycamiods sakylsgeapd or
third optional substituent when present in a poSition other than he 25
or t ho tSosinesirespecialliea -Gy @puPTRY 2o61p2lkes, RAPeCilyamBinaY, HENY, - R'' or
- LA KS(BIGR oARpRbR) brasB o5 i EdaRasd! e4basibl, JRersEesida, anot her

most especially a —OCFz group, or a cyano (-CN), carboxyl (-CO2H),

esterified carboxyl (-COAIK®), especially —CO,CHs, -CO,CH>CHs, or —

CO2C(CHz)s, nitro (-NOz), amino (-NHy), substituted amino, especially —

20 NHCHs or —N(CHas),, -COR", especially —COCHs, or —N(R'?)COR",

especially -NHCOCHS3 group.

Further preferred optional substituents which may be present on Cy’
aromatic or heteroaromatic groups include groups of formula —L°AIk®(R'%?),
25 inwhichris theinteger 1 or 2, L® is a covalent bond or an ~O- or —S- atom or
a —N(R%)-, especially —NH- or —N(CHa)-, -C(O)-, -C(S)-, -C(0)O-, -OC(0)-, -
N(R®*)CO-, especially -NHCO-, or -CON(R®)-, especially -CHNH-group, Alk®
is a Cqgalkyl chain, especially a —CH2-, -CH2CH2-, -CH2CH.,CH»>- or —
CH,CH,CH-CHz- chain and R'? is a hydroxyl or substituted hydroxyl group,
30 especially a -OCHs, -OCH;CH; or —OCH(CHs)2 group or a —-NH; or
substituted amino group, especially a —N(CHzs)2 or —N(CH>CHs), group or a —
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preference, the Cy' phenyl group may have a substituent Para to the bond
joining Cy' to the remai nder of the conpound of formula (1). Particular
Para subwoi2pukndsiei ncl ude those particul arly preferredPortdBroeupgdsrt uent s
just -25 WD 2004/ 000846 PCT/ GB2003/ 002667 described. Were desired, the
para substituent may be present with other ortho or nmeta substituents as

j ust rrentfq@[ngﬂ, p,The% tePENY WibstiRfted ahohbeydid) Ci.rcapbedyetiebl y a

-CH= group o bst?t ted carbon atom Particular substituted carbon
at oms i najrodp dolmtmalngv\hm etwp ps threeR10), =SnhdN@R 1n)-Reepedalls —hhedrat | y or

Pibst | t udmCHy R GRTE, RS SyiriR RPE Pia ¥rp B scPishidtily deldled P
substi tuerﬂfﬁt péﬁ%&“élapna@' opioPElY | Gubstitubed epyerotidiayi, c nmdamdmyl

Particul arly useful I\?roekﬁs include -CN, 10 X1NH2 ere X1 is a

>C<(§|)% R51 g;‘j;ffg“”’”’ ¢#-8up) Nﬂﬁ@@{ldan1N§Tmmbqllnyl,- xtmnl@ﬁ)rp Qligyhy RI2) Het ,

- roups as
descri bed”! ?@\?l%@(?%?ﬁfr'& at 8}' thh%/aﬂgasrug%% lﬁé& ‘F{e'térhgfberﬁ%f;ér)g?r‘%q ) g gr gups

Par ti cul agdpeci RYf @ PP oitn @&ix-nfenftnsradl emcﬁrilocyahe hetmearomatmougrdspv\her einy
Is -CH= or -C(R10)=in which RO is CO\I(Rl)Z

et cor@mmm)%two (hreexat A BetReqles SeIRlEd fiom e Gt SUIRHLT
particul ¥utrc>%rA sl QRnass GERGARY ! YuRIiARG! DOHORT| 1 eStﬁrelnlyfed her ei n.

Partlcula Ar "aronmatic groups iIn conpounds of (1)
i ncl ugie |2:ﬂd@z;ﬁlylpnadatoiyls Lﬂ»,&’cdyl upymmmneyi,yItn@lnylpﬁyﬂldaimvbuolarﬂyyeszmséf erred

het eroaronmati c [0 ude, opti onal t|tu

het er oar o9@UPc PM%?V gﬁé@daPB{p%tsIU&%Hf %L?Sshe[ UF%gogf??ggéé ?USt

51 X menbegestibghemRRAIR® Fox9f QUOR) drRNCaitt gD (DOcH) \gbourbélrcﬁeth%ef our

het er oat ons sel ecte gen, sul phur or nitrogen atons. Parficularly

preferr edpmﬁerremaalpllpnehbsb$tttw@t§ JHﬁhd@?@leS’ irs relatian dartBﬁag"Qng Yups

i nclude o tlona}&ﬁh grstnt &&Pfag{yybmu h! enyl, pyrrolyl, oxazolyl,

t hi azol yl 5 zinyl group. Part icularly preferred
opti onal substltuents whi ch may be present on Ar aromatic or

het er @8r oFRbhE prBelary EFbletedagmup of cgmpopads R foanulka (1) Cy' is an
optionally substituted phenyl group, especially a phenyl group optionally
substituted by one, two or three substituents where at least one, and
preferably two substituents are located ortho to the bond joining Cy' to the
remainder of the compound of formula (1). Particularly preferred ortho

20 substituents include halogen atoms, especially fluorine or chlorine atoms, or
Cisalkyl groups, especially methyl groups, Cs.salkoxy groups, especially
methoxy, haloCisalkyl groups, especially -CFs, haloCqsalkoxy groups,
especially =OCF3, or cyano (-CN), groups. In this class of compounds a
second or third optional substituent when present in a position other than the

25 ortho positions of the ring Cy' may be preferably an atom or group ~R"% or —
LeAIK*(R'°%), as herein generally and particularly described. In another
preference, the Cy' phenyl group may have a substituent para to the bond
joining Cy' to the remainder of the compound of formula (1). Particular para
substituents include those particularly preferred ortho substituents just
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30 L6Al k5(R10a)r as hereinbefore defined. Particularly useful optional
substituents include hal ogen atons, especially fluorine, chlorine or

brom ne awormy4/n84€l_  -26 WO 2004/ 000846 PCT/ GB2003/ 0026€67GB26@ dogd67gr oups,
especially Cl. 3al kyl groups, nost especially a nethyl group, or a

hal oC1_6al kyl group, especially a fluoroCl-6al kyl group, nost especially a

- CF3 9r Q4ycriBed 2vie | iR ; r
| - pr opoxy gpg%%', or aa{!é?g@g’_@éﬁ%?%dbégpem gﬁ%% b?? uorné%@%éhoxy, nost
especi al | grtho obmeFSubstiduentisas jastiyantioriedcN) , esterified carboxyl,
especially -CORCH3 or - CO2C(CH3)3, nitro (-NO), amno (-NH2), substituted
am no, especially - NHCH3 or -N(CH3)2, -CORll, especially -COCH3, or

- N(R12) CORhé, grofis P @bhpouNHSFHBrraiIaYa) ié%ra%%ﬁta aghe 5&@{5}%( Ar groups

i n conmpounds of formula (1) include phenyl and 0o- or disubstituted
phenyl 5 gr sulpsiitutedwearbhn eatom. Rartculan eubstitytadncanbant atomisainchudeRthoaeor

- L6Al K5(Rloa)r At O roup as jet _defined and is ..especially a hal ogen
at om or awﬁf.}%gla @Fﬂ%ﬁgawtﬁ%w 5‘ -'%Iﬁsggﬁﬂ%raﬁg QFaP?rit'EHﬁaﬁM%ﬁ?g'QF&
COWDOUndSa@évé,f‘@sfdéET/ailiytm@Qei-l‘@"% epCAKYR ) esulsbitirants Jostdfsseribgd in the
Exanpl es hereinafter, and the salts, solvates, hydrateS and N oxides

t her eof . WHhpesPRR! tadkesaipraietred optiona) aeikstittients presentan Gih@rempéict i ve

i nhi bitor Ki , o ' 80T | i variants

t her eof . ﬁ&?‘&ate@%&égﬁ%l&éa{f}ﬁ ?ﬁhg aclg@r‘fhpjé;rmg'ésgﬁp ftaheg?él%nm%&gr_e&ﬁ’nﬁi bitors
of pgm, _ ra@llaﬂg, e\mbrep_XMQ.% To¢Oybbl -8§0 ¢ grh@ppohnji(ﬂuﬁﬂﬁ1,t oxngthgi_s Waﬁ
may be si ete y e ests su s thos esgribed in the
Exanpl es m&ﬁtﬂafxwﬁgg’eﬁhe ‘g@h‘@%{f%ggﬂﬁfor(ﬁéﬁ;ﬂ 1§=%!P§2(URS1€)S@" in

nmodul atin FYd | 3 L) i keH il Al. iuse in the
prophyl axiggﬂegﬁ%@t% tragbé?%%ﬁfu&% 3%n9&dg@§eﬁ?r§g@é'b'§éﬁ?§'{aggHé.as(,: as?g%ﬁ)%}'edi sorders
i n a humanr heteroatosnaticagreaips. Panculanyeuséfoh cemipendds taf fexmilag1liseeand t o

t he use of_ the conpounds for. the 30, nanuf pe of a. |46 ament r
treat i g QSH e BRGNS Bineifin de R RS i whidk RS8N
15 -CONH,, -CONHRY,  -CON(R');, -CONHet!, -CON(R'")Het,
-CON(R")AIk’Het, or esterified carboxyl, particularly —~CO.AIK® group as

generally or particularly described herein.

Particularly preferred Ar aromatic groups in cbmpounds of formula (1) include

20 optionally substituted phenyl groups. Particularly preferred heteroaromatic
groups include optionally substituted monocyclic heteroaromatic groups,
especially optionally substituted five- or six-membered heteroaromatic groups
containing one, two, three or four heteroatoms selected from oxygen, sulphur
or nitrogen atoms. Particularly preferred optionally substituted monocyclic

25 heteroaromatic groups include optionally substituted furyl, thienyl, pyrrolyl,
oxazolyl, thiazolyl, pyridyl, pyrimidinyl or triaziny! group.

Particularly preferred optional substituents which may be present on Ar
aromatic or heteroaromatic groups include atoms or groups -R'® or —
30 LPAIK’(R'%), as hereinbefore defined. Particularly useful optional substituents
include halogen atoms, especially fluorine, chlorine or bromine atoms, or Cs.
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-27 WO 2004/ 000846 PCT/ GB2003/ 002667 the invention extends to the
admnistration to a human an effective anount of a p38 inhibitor for
treati ng woRosuobs4di sease or di sorder. The invention al POTEB2008192466 t he
prophyl axis or treatnent of any disease or 5 disorder in which p38 kinase
pl ays a role including conditions caused by excessive or unregul ated

pro-infl araaikybglgoszt ekpaw &iuaﬂkylogroUsz mdishgspeclallyeaarmﬂhgl graLgs irve or

unr egul ated 5 lkli lL 8 &uct on in a %u n, [ ot her
mammal . h?'H ey Q@&peﬁ&ee@'a 'Sé@cfﬂp%{o M'dg'i%'Pt H&OS ESReeRllY Fe

d
ESF‘SEPES% QiR T 2 CREAMORy Spoy ROy oy PRSI ORO s 10

the adm grewp,ef aJhatQC@aIHtmqyneape@ameatﬂuweo@nmthyofrn%t;e:saemaliyta +or for
t ti h. di 3 ar d r n_whi ch p38
i nase b1 SJ6¥aBMtih, ST RUEnG (b Ry Sinet tBRR, p8bepMArtElGHy )T oki nos
i ncl udi ng g @HAKI At THO,)! larﬂunol H\ﬁ-lﬁn@ubb’m%ted Hrhinee é&?bﬁi%ﬂ

limtati on autoi mune di seases | ammat ory di seases, ucti Ye bone

di sor der s Niieblsi Per aAN(GEs S&QBP aseeciedy gefEp Gy eor dTN»((R ODQQ vi ral

di seases, e dlseases heart attacks, angi ogenic
di sorderseg’bé‘gltaéﬁr;i uz\!Ho(?]¢ éhngH in stroke, vascul ar hyperpl asia, 20 organ

hypoxi a, cardi ac hypertrophy, thronbi n-i nduced pl atel et aggregati on and
condi tjons associated wi th prostagl andi n, endoper oxi dase synt het ase- 2

(cox- 20 R@ﬂ%ﬁmﬁysaf%é’ﬁﬁ URFhincFORBGUIRRS efwm%m)dnclyﬂ@mw aeqi ude but
are not ‘1 }eglshgglrtﬂ?éﬂmﬁﬁngl a%rbt]%t fre H.eﬁlggggtmé Jijsease,

ul cerative co It| e sc SIS et es,
gl orer ul om)epﬁuulan 8, —BYSt emi-t Alkf( ),eagarhemmgumps ass,rusérdaﬂeedeanaths oni ¢

h d di trit
2t of mmunESREHETY B 0ST EIY Ab By Bl G NP aH R e N0 hepat i 1 s,

nmyast henia gravis, atopic 30 dermatitis, graft vs, host disease or

psoriasis. -28 VO 2004/ 000846 PCT/ GB2003/ 002667
15 Particularly useful compounds of the invention include each of the

compounds described in the Examples hereinafter, and the salts, solvates,
hydrates and N-oxides thereof.

- Compounds according to the invention are potent and selective inhibitors of
20 p38 kinases, including all isoforms and splice variants thereof. More
specifically the compounds of the invention are inhibitors of p38a, p38p and
p38B2. The ability of the compounds to act in this way may be simply
determined by employing tests such as those described in the Examples
hereinafter.
25
The compounds of formula (1) are of use in modulating the activity of p38
kinases and in particular are of use in the prophylaxis and treatment of any
p38 kinase mediated diseases or disorders in a human, or other mammal.
The invention extends to such a use and to the use of the compounds for the
30 manufacture of a medicament for treating such diseases or disorders. Further
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The invention further extends to the particul ar autoi mune di sease
rheumatoid arthritis. Inflanmatory di seases which nmay be prevented or
treated iwol2oakobtss are not 5 limted to asthma, all er @CegB2o&sPRe6at or y

di stress syndronme or acute or chronic pancreatitis. Destructive bone

di sorders which may be prevented or treated include but are not limted to

ost eopor o#h§ invesitionBxtdHdd i &R hg%%
di sorder. Pr :)nl | felrat |Xve di gztggggmﬂs&ﬁaﬂhgyw@ prev%ﬁt g\r/e%| &{?ﬂ]g [ ncI ude

but are nétP38 inkihitas fentraatingany seth diseasepeldispedens | eukeni a, Kaposi '
sarcoma, netastic nelanoma and nultiple nyel oma. 15 Neurodegenerati ve
di seases which may be prevented or treated include but are not limted to

Par ki nsonThednsentich aRoz&aen®s e té §|Qﬁ>ﬁ9laxi3§6ﬁﬁé§imeﬁt5cﬁw C'ﬂ§?9 £ Lo

neur od ener ative di sease caused by tradmatic injury. Vira
whi ch ey d5Or@eke e Mhieh @138 k@aﬁeoplaymam@ebmlmimg mndntnonstwsedobmm e

v ol o s Cl P R Pre PRk By GREEL bR KRB cobr v e ec

or treat eéxampleiégcéssivarce umégulafed TNR, q0-1t, QL= BhH AL HBrdductiBRSh S and
Shi gel | oshs I n ad&bt I on, Lnhibitors of this invention also exhibit

i nhi bi ti oAYBPNe,35r 8T g'r\\am |H@ﬁ|é”‘{ﬁrl$'oﬂr@ﬁﬁwﬂ$ denseichra/ upe dangl tsthaich as
prost agl apg @)fw?aﬁfg%g\egﬁ@ tgr%grﬂélgﬁfa%ﬁﬁe?of aOanﬁfc‘l%{'Snze?}t E&Qtr\fggtmsuch

cycl ooxygenase- 2 erefore o
Pr o- i 101 asytekineymediited diseasts tohdlsomdedsoﬁuytgen’etmnpamﬁbmefxtdﬂds ¥@thd rom

ar achi donj c roduced 9 WD 2004/ 000846 PCT/ GB2003/ 002667

i nduci bl eé@aﬁ“ 9@& ﬁ‘g a luigan ﬁ“y %fﬁe‘ﬁf"ecﬁﬂoﬁnt/\ﬁg?cpqse@glbgpé Qrﬁé@,@'rtﬂr o-

I nf | ammat Qnysﬂ‘@ﬁildfgéysé &rifidorasr.pr ost agl andi ns, which affect a wde variety
of cells and are inportant and critical mflarrmatory medi ators of a w de

variety of disease states and conditions. In particular these inflanmtory
medi at Or Spigeases or disorders in which p38 kinase plays a role either directly or via
15 pro-inflammatory cytokines including the cytokines TNF, IL-1, IL-6 and IL-8
include without limitation autoimmune diseases, inflammatory diseases,
destructive-bone disorders, proliferative disorders, neurodegenerative
disorders, viral diseases, allergies, infectious diseases, heart attacks,
angiogenic disorders, reperfusion/ischemia in stroke, vascular hyperplasia,
20 organ hypoxia, cardiac hypertrophy, thrombin-induced platelet aggregation

and conditions associated with prostaglandin endoperoxidase synthetase-2
(COX-2).

Autoimmune diseases which may be prevented or treated include but are not
25  limited to rheumatoid arthritis, inflammatory bowe! disease, ulcerative colitis,

Crohn’s disease, muitiple sclerosis, diabetes, glomerulonephritis, systemic

lupus erythematosus, scleroderma, chronic thyroiditis, Grave's disease,

hemolytic anemia, autoimmune gastritis, autoimmune neutropenia,

thrombocytopenia, chronic active hepatitis, myasthenia gravis, atopic
30 dermatitis, graft vs, host disease or psoriasis.
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5 have been inplicated in pain, such as in the sensitization of pain
receptors, or edenma. Accordingly additional p38 nediated conditions which
may be pwowvenwmosser treated include edemn, anal gesia, PeTarB2assdop@’n such
as neuronuscul ar pain, headache, dental pain, arthritis pain and pain
caused by cancer. 10 As a result of their p38 inhibitory activity,
conmpoundsTié fi@ntiBMentitios NB¥endd!tid ithe igaridigadraveimiingneanisdaseat nent of
di seases associated with cytokine production including but not Iimted to
t hose di seweseataiskadhriiised with TNF, 1L-1, 1L-6 and IL-8 production. 15
Thus TNF nedi at ed di seases or conditions include for exanple rheunatoid
arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and

ot her  ar |nfilahin&topP diicbses whickemaly He reventedstroedatedy il nde bubare hot
respiratory distress syndrone, cerebral malari a chroni c, pul

nar
i nf | anfrat bhijedite agthena, zlesgips.despiatopy digtiess P Yadi¥ae 85 pgpteoqng'ﬁ’ PQ%%orti on
di sease, égrﬁ)cferégfiﬂ. on injury, graft vs. host reaction, allograft
rejections, fTever ‘and nyalgias due to infection, cachexia secondary to
infection, ADS, ARC or nalignancy, keloid formation, scar tissue
formation_. Crohn's disease, ulcerative colitis yresis, . viral infections
such as HPgSirggiye pane ’F@’Qe@nwﬁﬁg} $1558 b%,me\v,%@tpﬁaqry rezteq) 'nﬁg’%lengf’létcti ons,
such as | gnl i [itfteliNfoc64te8psTosis) Wstsbdithritid! af®imbitiplet Pflelomrdlare
i nfectious anema virus, caprine arthritis virus, visna virus or naedi
vi rus10orbometdisovdenis i nfections, including feline i munodeficiency virus,
bovi ne i munodeficiency virus or cani ne i munodeficiency virus. 30
Compounds of the invention nay al so be used in the treatnent of viral

i nf ect i onprolifbiati9e disdhaesWiies nedy Bé tordPénted eftusigtedinoude bot are BotEe
sensitive to -30 WD 2004/000846 PCT/ GB2003/ 002667 upregul ati on by TNF.

Such vi r ubmied nto eRIte heE ChraRic  PRYSIe@RNONSF Ieudkemiar dSaiP@sisr SAFERERR on and

t hose tha . S j Ll i b Ri L for instance as a result of
decr easedWZ%?Gficc’g‘?Fd@r?,”){ag?{r"gE@W'grrF‘Yér?IQ'i’"ra'ect|y by the TNF inhibiting
15
Neurodegenerative diseases which may be prevented or treated include but
are not limited to Parkinson’s disease, Alzheimer's disease, cerebral

ischemias or neurodegenerative disease caused by traumatic injury.

20 Viral diseases which may be prevented or treated include but are not limited
to acute hepatitis infection (including hepatitis A, hepatitis B and hepatitis C),
HIV infection and CMV retinitis.

Infectious diseases which may be prevented or treated include but are not

25 limited to septic shock, sepsis and Shigellosis.

In addition, p38 inhibitors of this invention also exhibit inhibition of éxpression
of inducible pro-inflammatory proteins such as prostaglandin endoperoxidase
synthetase-2, otherwise known as cyclooxygenase-2 (COX-2) and are
30 therefore of use in therapy. Pro-inflammatory mediators of the

cyclooxygenase pathway derived from arachidonic acid are produced by
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conpounds of the invention. Such viruses include, but are not limted to,
HV 5 1, HV-2 and H V-3, Cytonegal ovirus (CW), Influenza, adenovirus and
t he Her pwe 2g04000p846f Vviruses such as Herpes Zoster and PergmoG/aopdodx. | L-1
nmedi at ed di seases or conditions include for exanple rheumatoid arthritis,
osteoarthritis, psoriatic arthritis, traumatic arthritis, rubella

art hri ti sjndubiblen®Oa@xRedrayyneh dreguldiior asfeC O¢-2 okeul dersdl atreliiege aprd- or  t oxi C

pancr eat | ARl arUBecs Sud SR erarlpol e sUCr PUeRIA W yarTely of
at her oscl @epsiahd %ﬁﬁr@maﬂﬁgﬁg%rmbbpmﬂa%@m%&atogolf bwﬁm%ﬁ@dmsi Ve

di seases and conditions I nclude for exa 0ose characterize
neut r ophi lof idigaaser statasnardi canditiops.oini patitisular ithéseaimftatromgtoby wesdidicssase,

asthma, cardiac, brain and. renal reperfusion injur dult respiratory

B Rgb t 7
i st reds Dovataen biitaRsbi 6aif, SIS B P seosierlen of PRI rereriased | L- 8
product i opr asdha apedordindly effiticta |2;938 *hﬁ‘écﬁaf@d?@@ﬁ&ﬁoﬂp}é WiIRIERORSY e for the

I
chenotaxis of neutrophils into inflammtory sites. This is due'to the
uni que pr epvanjedfon tregted indudpedatom analdesia, feverl aadd prin Guchfapr oot i ng

or oduct | oGS aiPaR AR, SR bR RS pal it kel Fafied Dirs on. 25

It is al seakeerwn that both IL-6 and |1L-8 are produced during rhinovirus
(HRV) infections and contribute to the pathogenesis of the common cold and
exacerlati on of asthma associated with HRV infection [ Turner et al, din.

Infec. D 9, ; e : L 1997,
155 30 15857 TeRdt of @’gﬁ'éf’?? BB %ﬁﬁwkﬁg@@”@%,O?ZE‘%]'T‘%%HQ@QQ? so been
denonst r auélity innthei preventiat andf teeatiment off diséaspsaagsomatetalitalcytodines (whi ch
represent the -31 2004/,000846. PCT/ GB2003/ 002667 I . Si of

DFect | onPHYUSHON TRFCANGR R Hrtes 1o Thok diseancs pssbigtarwith 145!

[ Sabaust ejel al-6 ahd IEl8 produci§st . 1995, 96, 549]. Therefore, p38 inhibitors
of the15i nvention may be used for the treatnent or prophylaxis of the comon

Thus TNF mediated diseases or conditions include for example rheumatoid
arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and other
arthritic conditions, sepsis, septic shock syndrome, adult respiratory distress
syndrome, cerebral malaria, chronic pulmonary inflammatory disease,

20 silicosis, pulmonary sarcoiosis, bone resportion disease, reperfusion injury,
graft vs. host reaction, allograft rejections, fever and myalgias due to
infection, cachexia secondary to infection, AIDS, ARC or malignancy, keloid
formation, scar tissue formation, Crohn’s disease, ulcerative colitis, pyresis,
viral infections such as HIV, CMV, influenza and herpes; and vetinary viral

25 infections, such as lentivirus infections, including but not limited to equine
infectious anemia virus, caprine arthritis virus, visna virus or maedi virus; or
retrovirus infections, including feline immunodeficiency virus, bovine
immunodeficiency virus or canine immunodeficiency virus.

30 Compounds of the invention may also be used in the treatment of viral

infections, where such viruses elicit TNF production in vivo or are sensitive to
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cold or respiratory viral infection caused by human rhinovirus infection
(HRV), 5 other enteroviruses, coronavirus, influenza virus, parainfluenza
Virus, rwepnedAtoessy syncytial virus or adenovirus i nfecPCorGB2Ra00246e
prophyl axis or treatnent of a p38 or pro-inflamuatory cytoki ne nediated

di sease the conpounds according to the invention nmay be 10 adm nistered to
a human ogp lore By PIRF TSR VEabes MAIGGE ttheOSs thathgrateer TNFJas g a
further aspec of the i nvention we provide a pharnmaceutical conposition

whi ch corrp@Sléte@f infeatiopAantttheser hatare sengitive 4@ intubitign for dnstapee agot e

har mace cee b er 0 S.
Ighar maceﬂ %Sg@{ 0!(5%]5‘ Lih e% h@@gﬁé'bdpﬁscﬁé%kﬂﬁg%@lganhg @i:t%hib?’%nq orm
sui tabl e f:@fnp@txabs obtmmlvenﬁ@m eBleh airusewineludel bpi 8@ notdiphitdtedoyiHivVer rect al
adm ni strat| on, a formsuitable for admnistration by inhalation or

i nsuf f Pat il oH'Vﬁ)aFQrHWr%I Cytamegaloviss §aMWn InflyeRzaAnadenouRIS 2RI ti ons
may take (o) r I sul es prepared
by conveni_tgaona?EJFH élfsvu\f}\jn%@ﬁ%g%ﬁ%ﬁgggt tl czgﬁi?/r %ﬁ@%ﬁ% gim e&%?pl ents such as
bi ndi ng agents (e.g. pregelatinised naize starch, polyvinyl pyrrolidone or

hydr oxypr opyl t hyl cel | ul os fi I | act ose, m croc l'1ine
cel | ul oseﬂo‘}{ n@ §% 9'%’ Bﬂ%t \&:’F[L‘%ﬁuﬁ?r SAPIEe rﬁ%@r‘fgm um
stearate, ghlifs Obst%bél‘tﬁfi‘t)s psHriEiet SWRE, SrdPndtic BRhALS ﬁfb@ﬂéfhrﬂfrlt%()d' um
glycoll ate or wetting agents (e.g. sodiumlauryl sulphate). The tablets
may deComﬂaadnmgtcmyét hodel wdiseakeovstroken ehdotaxemiai godbrptedar shodhs f or
or al admnls(ﬁ{_atlon formof,, faor

or “suspenSyanan By irefpa ity ok ogBEPichas Bhidae 0P

consti t ut Bosk|Wdiddave! ﬂlzﬁém@?Beéhséb\béa'mtﬁérﬁlﬂbb@' %th@fdébléré@i@ mlﬁwr@ l'i qui d
preparations may be prepared by conventional means with -32 WD 2004/000846

PCT/ GB2008Egeaemtion@ndreanhenia.cal | y accept abl e additives such as suspending
agents, enulsifying agents, non-aqueous vehicles and preservatives. The
preparations may al so contain buffer salts, flavouring, colouring and

sweet gii Ng_-Bgemkbgiaded 2Be@BEs atehd  conditions include for example those

characterized by massive neutrophil infiltration such as psoriasis,

inflammatory bowel disease, asthma, cardiac, brain and renal reperfusion
injury, adult respiratory distress syndrome, thrombosis and
glomerulonephritis. The increased IL-8 production associated with each of

20 these diseases is responsible for the chemotaxis of neutrophils into
inflammatory sites. This is due to the unique property of IL-8 (in comparison
to TNF, IL-1 and IL-8) of promoting neutrophil chemotaxis and activation.
Therefore, inhibition of IL-8 production would lead to a direct reduction in
neutrophil infiltration.

25
It is also known that both IL-6 and IL-8 are produced during rhinovirus (HRV)
infections and contribute to the pathogenesis of the common cold and
exacerbation of asthma associated with HRV infection [Turner et al, Clin.
Infec. Dis., 1997, 26, 840; Grunberg et al, Am. J. Crit. Care Med. 1997, 155,

30 1362; Zhu et al, J. Clin. Invest. 1996, 97, 421]. It has also been demonstrated
in vitro that infection of pulmonary epithelial cells (which represent the
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5 Preparations for oral adm nistration may be suitably fornulated to give
controlled rel ease of the active conpound. For buccal adm nistration the
conposi t iwoxomAwotsake the form of tablets or 10 | ozeng@sTiGB2008/@e@d i n
conventional manner. The conpounds for formula (1) may be fornul ated for
parenteral admi nistration by injection e.g. by bolus injection or

i nf usi on. pRomamisiteiarisfection bynHE)iwith MRV besydisdsaproduciion ghill--6dashge f orm

I 5.pulti d | 0. glass, yi.als. Th
composi t | bid EaPBrSiFeR Aot ol veke T6aenoRor g 0ol RO Lt ons
or emul si gaghd Avehlioh Aiayisk!88EE foi Bidl Péftfentdf pRGYhYERAS Bf thé BOMMIGH Or Y
agents such as suspending, stabilising, preserving and/or d|5ﬁer5|ng

agents. AColksoraespicatery vinal infection cauagd by ihemamenedrusinirsieB(HRY)m f or

constifutign with uiLtabl e I.cl e, . 2Q. steri)e. n- e water,
bef ore usg.ﬁjqrn e%%ﬁ%tv SrHTLﬁé‘%o q%éﬁ%ﬁ#m gﬁugﬂgad&g@% b%%r%é@cg/eg,ggt H)flar{"gbrrpounds
of formul gesdifbtoryaiynalssl virasforatienatlieds Rfectiomepot preparation. Such | ong
acting formulations may be adm ni stered by inplantation or by

intramuscular 25 injection. For nasal admnistration or adm nistration by

i nhal atio t o] | h [ | on are
conveni enfaL io)r/ @gl ﬁw&@ﬁ <{rhé'e?f£ﬁ§1nta§f°%gi3§gp g%@“@g?@ﬁpgsgmméon for
pressuri setediatelds diseazendil caapounds ha@ordihg ts ethef irventiobl engyr dygel | ant ,

e.g. dichloraqdiflugronethane, trichloro- -33 WO 2004/ 000846,.
PCT/ Gé@OO@ﬂUE'Q'G’@Yeg ftPLﬁaﬁwﬁﬁmah@?a'HV@LlaérmaémaéﬁP 67loRRTRBRRINIORS Ah di oxi de

or ot her ' ' | b ical
%Ebér@mga to Sefur®ler rﬁggﬁceﬁlf Bf Ble HAeRfon W p?@\'ifﬂégd Rﬂ?gﬁaé@dﬁcal

desired, be presented Iin a or di spenser device 1 may contain
one or nocempositiodoskigh coomrsesancainpourd ohtorentda (B topathesaviinene he pack

or dispensin evi ce be acc anied by _instructd for
adm ni st rg?c?rgrp. aﬁaﬁc?‘g@%%ac&ﬁﬂ%ﬁ?@P?ﬁl[elr%neﬁcfpé&itgtﬁiodyﬁggtsf or use according
to the present
15 Pharmaceutical compositions according to the invention may take a form
suitable for oral, buccal, parenteral, nasal, topical, ophthalmic or rectal

administration, or a form suitable for administration by inhalation or

insufflation.

20 For oral administration, the pharmaceutical compositions may take the form
of, for example, tablets, lozenges or capsules prepared by conventional
means with pharmaceutically acceptable excipients such as binding agents
(e.g. pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium

25 hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium glycollate); or wetting agents (e.g.
sodium lauryl sulphate). The tablets may be coated by methods well known
in the art. Liquid preparations for oral administration may take the form of, for
example, solutions, syrups or suspensions, or they may be presented as a

30 dry product for constitution with water or other suitable vehicle before use.

Such liquid preparations may be prepared by conventional means with
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10. invention may be conveniently fornulated in a suitable ointnent
containing the active conponent suspended or dissolved in one or nore

phar macewpDcaddoposecept abl e carriers. Particul ar carri ePSTIGR20e8A®26670r
exanple, mmneral oil, liquid petroleum propylene glycol, polyoxyethylene,
pol yoxypropyl ene, emulsifying wax and water. Alternatively the conpounds 15
for use agtgfeticegtitallyt hecpestablet additves osuchy a% Suspendingd agends,sui t abl e
| otion contajning the active conponent suspended or dissolve gne or

d
mor e phar SREEIYINGal PYSRISe e FIABAAURRYS, | ¥PRICIES, BNy B‘?ES@Qfart'ivg?sl ﬁﬂ@l ude, for
exarrpl € ”%a?)'é\féta coho%yrEISbarb RSbagert SatsPoNNeaIHR], € cBlburiigt ¥hdest ers

cet enzyl cohol, 2-ocfyl dodecanol and water. 20 For
opht hal msweetenmgsﬁgeﬂtsasetpmopmatﬁounds for use according to the present
i nvent 'bon may be conveniently fornulated as mcroionized suspensions in
i soton pH adjusted sterile saline, either with or without a

preservat PVé:pa%'t%hsa?fomﬁéle ra'dﬁﬁlﬁl@,tra%n fmagl 5& dalitzRaye Tormiite®xanpive 25
phenyl nercuric nitrate, benzyl al koni um chl ori de or chl orhexi di ne acet ate.

Al ter natlomtyollbdrrelﬁasekdlthﬁach\tﬁrtﬁmﬁovﬁd| on conpounds may be formulated in
an ointnment such as petrolatum For rectal adm nistration the conpounds for
use according to the present 30 invention may be conveniently fornulated

as SUppOSFbpr@é‘al é'&‘rﬁﬁﬁtm&nbme corapeitohdynay tekegthiehforacof tabletengronent
with a suitable non-irritating -34 WO 2004/ 000846 PCT/ (3B2003/ 002667

exci pil@nt loganges faymyuated '@FOPWQ@WQ?DW but liquid at rectal
tenperature and so wll nelt in the rectumto rel ease the active
conponent. Such materials include for exanple cocoa butter, beeswax and
pol yet hyl §he cgh)fmirmls Eofrhfnrmth (t)y roéy a beonfpomotated fore pareeieralon

Vary depeRGHYS Gy Kidistao- BROGG ot £ aoner FonuPtBRe ot ent o
be treat eghisdidnIFRG" B -prES¥EAMin unit dosage form, e.g. in glass ampoule or
15 multi dose containers, e.g. glass vials. The compositions for injection may
take such forms as suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulatory agents such as suspending,
stabilising, preserving and/or dispersing agents. Alternatively, the active
ingredient may be in powder form for constitution with a suitable vehicle, e.g.

20 sterile pyrogen-free water, before use.

In addition to the formulations described above, the compounds of formula
(1) may also be formulated as a depot preparation. Such long acting
formulations may be administered by implantation or by intramuscular

25 injection.

For nasal administration or administration by inhalation, the compounds for
use according to the present invention are conveniently delivered in the form
of an aerosol spray presentation for pressurised packs or a nebuliser, with
30 the use of suitable propellant, e.g. dichlorodifluoromethane, trichloro-
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dai |y dosages may range from around 100ng/ kg to 100ng/ kg e.g. around 10
0.01 ny/kg to 40ng/ kg body wei ght for oral or buccal adm nistration, from
around 10wg@/2kgr/a008460ng/ kg body wei ght for parenteral ad®CRiGR20@/G00667and
around 0.05ng to around 1000ng e.g. around 0.5ng to around 1000ny for
nasal adm nistration or adm nistration by inhalation or insulation. 15 The

CO”poundSﬂlEEroH@hélglé/ eq Rﬂ?’o AB6rJUHRARY, eE’arlBXSpadiH%{ g)rgétgﬁ{) SuRaBfes  9°

general | y describe nmore speci’fical

her ei naf t gas ot mixthee bbgasm.ng process description, the synbols Ar, Cyl,
Alkl, n, L1, R Ra, Ro, Rc, A X and Y when used in the formnul ae depicted
are to be understood to represent those groups described above in relation

to fornulpge %Qn’ﬁ)bsﬂlbn%’?ﬁa%lf 8ésiteY, PeSHratoeeling pak &%@He 4o delifee” €act i ons

descri bed bel ow, it e necessary to protect reacti ve uncti1 onal
groupsd fthCmeam eomigam@m or andneounit iasage tmnisozgn@umu@sthevmdrve t hese
i nal avoid their nvvant ed parti ation in

? LZ ?:Ztglﬁgﬁ%&e&ﬁ-\;@ﬁt P@ﬁ I obr@'ﬁggf‘?'ﬂ% dgYIGEp N Bhy %eaﬁg%rapgwegc rdance

wi t h st andatrdctigracior adniligiegatibpr exanple, 25 Green, T. W in "Protective
G oups in Organic Synthesis", John Wley and Sons, 1999]. In sone

i nstances, deprotection may be the final step in the synthesis of a

conpound I t c . i t,i on
comound e (I s Bty B8 BIARGTIES (208K Yol e HEAH, O

pr ot e¢0i rigvemtinrp say3be -RinVRisB04bAN0BHE RCE SHRMNS/NAARAT comtrisingccor di ng
to a furt er as ect of the jnventio a corrpound of formula (1) in which A

is a-C o, cxTPEngnt gsugpenagd ;opmAissAv@q  §f o @Feaner Ymarea

substi t ut ster car boxyl
group, fo@%é@n%ggcﬂt%é&tiﬂb?%égs PHREEHH&,%E& %'lrs 2 gg%oﬁogle%(éhﬁge 't he

r eact i onsmigeraloutoili n IBle@ nepéatrolelioy. pxroptylmneScrgéymol; h@qiyceqyetm/derm of an

csters HRVEIRBRIFEaetW PR Werdtd otehAlistiefVy e thghauaei al and
it appr apr iugkeaditydingate! iHeNpr@eH! IiveRSon may be formulated in a suitable
lotion containing the active component suspended or dissolved in one or
more pharmaceutically acceptable carriers. Particular carriers include, for
example mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax,
cetearyl alcohol, benzyl alcohol, 2-octyldodecanol and water.
20
For ophthalmic administration the compounds for use according to the
present invention may be conveniently formulated as microionized
suspensions in isotonic, pH adjusted sterile saline, either with or without a
preservative such as bactericidal or fungicidal agent, for example
25 phenylmercuric nitrate, benzylalkonium chloride or chlorhexidine acetate.
Alternatively for ophthalmic administration compounds may be formulated in
an ointment such as petrolatum.

For rectal administration the compounds for use according to the present

30 invention may be conveniently formulated as suppositories. These can be

prepared by mixing the active component with a suitable non-rritating
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10 15 20 Schene 1 -36 WO 2004/ 000846 PCT/ GB2003/ 002667

Re ~O Ra NH2 Re

Br - NHX v OBt A tBuONO, Cu(ll)Br2 A\ O AIl' Il NaH DW, OICr.t.

OEt McCN WOX0@Hog4l8) Hal X =S, 0 or N (7) (6) nCPBA EHIGHE20030056r7. t .
Br 1) A020 reflux Re Br O 0 2) THF, K2CO33 aq, r.t. cXOE O N X CEt or

trifluroacetic anhydride, tHDW O (4) (5 Br Ra HN Ar

Re Cu(QAc) 2,

pyri di ne,excHentwhich ispsdidRéidivand terBpdiRuc b@ liddid Bit CeRal @mperatyie or

\'N X
Ra

NH21 CS2 ., N t N X OBt toluene reflux 1 ~y1l 1
ggt E: O?;glalr( ;so N%'b @eﬁ %Q_qec_?ﬁmdgto rgease the active component. Suchy &

10

15

20

25

30

materials include for example cocoa butter, beeswax and polyethylene
glycols.

The quantity of a compound of the invention required for the prophylaxis or
treatment of a particular condition will vary depending on the compound
chosen, and the condition of the patient to be treated. In general, however,
daily dosages may range from around 100ng/kg to 100mg/kg e.g. around
0.01mg/kg to 40mg/kg body weight for oral or buccal administration, from
around 10ng/kg to 50mg/kg body weight for parenteral administration and
around 0.05mg to around 1000mg e.g. around 0.5mg to around 1000mg for
nasal administration or'administration by inhalation or insufflation.

The compounds of the invention may be prepared by a number of processes
as generally described below and more specifically in the Examples
hereinafter. In the following process description, the symbols Ar, Cy1, Alk, n,
L1, R, R3, Rb, R% A, X and Y when used in the formulae depicted are to be
understood to represent those groups described above in relation to formulae
(1a) and (1b) unless otherwise indicated. In the reactions described below, it
may be necessary to protect reactive functional groups, for example hydroxy,
amino, thio or carboxy groups, where these are desired in the final product,
to avoid their unwanted participation in the reactions. Conventional protecting
groups may be used in accordance with standard practice [see, for example,
Green, T. W. in "Protective Groups in Organic Synthesis", John Wiley and
Sons, 1999]. In some instances, deprotection may be the final step in the
synthesis of a compound of formula (1) and the processes according to the
invention described hereinafter are to be understood to extend to such

removal of protecting groups.
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OEt H (4) Ra H\FAr Re Br O PS-BEMP, DMF 800C A~ | O Pd2(dba)3, BINAP A
1L1 ATkl Z ArNH21 Cs2CO3 ON X OEt  ( ) ON X CEt toluene reflux | (2)
(A'k1) ™ (WD 20¢4Mdoksup™ \ L1-Cy, L1-Cyl Thus in Schene | aPcomgrR008d004667f or nul a
(1) may be prepared by reaction of a conpound of fornulae (2) or (3) with
an amine ArNH2 in the presence of a 5 palladiumcatalyst. The reaction may

be convenmgiklaccording &laduithémasbex® oy 81 invektorRa dopipiring @tfoRfulal@yat ed
t enper at ur e, Qghet he refl Ux tenperature, using a catal yst such as

tris(di befryhi Ae&aet%(d?e )OI, XdisurtOY o 2SpRéypier mdNH+ grgap@nsL¥tis as

car bonat o2 et i GACEREYT Horuh uRlcHIREL s kR Bn 47 PRt 2580 " Loeu
for exanplgeods, fbesexdrsie an-G(DQAIk? igeoap, uray[ be keepatedabecadrging tcﬁitﬁe (2001)
41, 7731; Buchwald S. L. em (2000 65 1144; Hartwi g J.F. Angew.

Chem Pn. reactionsgset Qlatgga?cf@fneéohenownt en%%h%m@éh@ﬂoreaawpa AN ey be

orepar e iS85l QLA TRNRE 6 1 WALBE et ATkl o aoen

PCT/ GB200 80 265 Tobthizeedi bg glmplp saxylingasthe balengstartaigomaterigl anahif ori ne,

brom ne or_iodinp at om ‘éslijdr' honyl oxy group such as an
al kyl sul pRER{ARY! ;\aﬁe@ny reag Pqnfq’ “hyl sul phonyl oxy or aryl sul phonyl oxy
e. g. phenyl sui phonyl oxy group. 5

10

15

20
Scheme 1
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The reaction may be perforned in the presence of a solvent, for exanple a
substituted am de such as di nethyl fornmam de, optionally in the presence of
a base, Wwornoex@pgiloe an i norgani ¢ base such as sodi um hpdmiGR200300026M
organi ¢ base such as an organic amne, e.g. a cyclic amne such as 1,5 10
di azabi cycl o[ 4. 3. 0] non-5-ene or a resin bound organic am ne such as resin
bound 2-tert-b tyI|m -Uz di et hylam go- 1, 3- di et hyl - per hydr @r 1, 3, 2-

di azaphosphor c)a at  gaN evat ed tEeONOETL@BIT €, 5 exanple 80 to
100C. 15 Int %at rrull\a/ be puepar ed bl tcti on of a
compound of THritsl a oyM\.t ron| c®cid of fornula Q,\é (OF) 2 in which
Cy' is an ary‘? or heteroaryl gr up The reaction may be )if acaed i n an

organic solvent, for exanple a hal ogenated hydrocarbon suc C'tz
di chl oronet hane or dichioroethane in the presence of a cop er f'eagent, for

exanpl e a copper (1) 20 salt such as Cul or ,f Y &xanpl e a@opger (rn)

reagent such as copper (l1) acet opgl onalr) koo &, ik.he R of an

oxi dant, for exanple 2,2,6,6- te ra ldee ild
pyri di ne- N-oxi de, opti onal ly ino Br esEhcevr of ase, f“br exa rﬁ)l e an
organi c am ne such as an al kylam ne, e.g.s triethylam ne or an aromatic

amne, e.g. pyridine at a tenperature from25 around anbient to the refl ux
tenperature [see for exanple Chan, D.T. et al Tetrahedron Letters, 1998,
2933; Lam P.Y.S. et al, Tetrahedron Letters 2001, 3415] FlantHﬁrArredl ates of
formula (3) \Aherce@@ylpv"‘i"scaﬁz aryl efer gar yLd(g,g)og,mprray R be
prepared by ngc@@@,p,h@uag.o,a,gtgpogmtl c /@g&‘—%—l O cs@oSUT t afll y lagtKvat ed

aryl or heter alide with ao d oesf ftcﬂhénﬂl’eﬁ-l)a (4)° The  ea®i on may

be -38 WO 2004/000846 PCT/ GB2003/ 0@2667 performed in a di% kél am de
Ych as a

sol vent suchR®as Rl rret hyl formamide in th® presence of a base s
metal hydri Psodi um hydride at a tenperature from around anmbient to
100C. Sui tgnly act logat ed aryl or heteroaryl halides are those with an

el ectron witMdrawi ng substituent such as 5 a nitro, cyano or estgr group
e.g. a chloro+4 or fluoro-nitrobenzege gr 2-chl oro- Ra HN o
PS-BEMP, DMF, 80°C j\/ M P Pd,(dba), BINAP j\
1L1(A]K! - ArNH,, Cs,CO o OEt
Cy L (Alk )“Z o II\I X OFEt toluer12e ref?ux ? l
(AlK) ) (A, (1)
Li—gy" Li—cy?

Thus in Scheme 1 a compound of formula (1) may be prepared by reaction of

a compound of formulae (2) or (3) with an amine ArNH; in the presence of a

5 palladium catalyst. The reaction may be conveniently carried out in a solvent

such as toluene at an elevated temperature, eg the reflux temperature, using

a catalyst such as tris(dibenzylideneacetone)dipalladium(0), a phosphine

ligand such as 2,2’-bis(diphenylphosphino)-1,1’-binaphthyl and a base such

as caesium carbonate. Where desired, alternative reaction conditions may be

10 used, for example as described in the literature [Luker et al. Tet. Lett. (2001)

41, 7731; Buchwald S.L. J.Org.Chem. (2000) 65 1144; Hartwig J.F. Angew.
Chem. In. Ed. Engl. (1998) 37, 2048].

Intermediates of formula (2) may be prepared by reaction of a compound of

formula (4) with an alkylating agent of formula Cy'L'(Alk").Z, where Z is a
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5-nitropyridine. Alternatively a nitrogen containing heteroaryl halide can
be activated to nucleophilic substitution by N-oxidation for exanple a
hal opyri dvoeoN/mss4de such as a chl oropyridne N-oxide e. @CTA:R203000@yr i di ne
N-oxide. 10 It will be appreciated that if desired the reactions just
described may be carried out in the reverse order so that the am nation

' Al ; fr ' | Rt gr Lat e far (4)
ol I owed oo gRAIY SUSFas pLRIoHen SIONE &8 fLToasioRmine e 1) |,
may be neg&¥gany 5 swphenylexy gheumi sudyersf wrct akaylsofphooyfooyndsgof

achi eved BBHaPES e iRt & apRincblen’ ey Bienbulommietnyr

brom de ograup.aryl al kyl bromi de e.g. benzyl brom de as shown in Schene la.
Scheme 1 a Re Br Ra Br Ra NAr A- d'--Br O Pd2(dba)3, BINAP AO ONS
OEt Cs®CO8, DMF ~ ArNH2, Cs2COB8 | _ (4) 901C G O N S (13) CEt tol uene refl ux

0N SRyl et ort e S PS5, g 4, 21 °0P
Av O ON suls3tituted-amitle Sudhtad dinfethyitdrinarhlde 18ptionallylin the presence of a

base, for example an inorganic base such as sodium hydride, or an organic

base such as an organic amine, e.g. a cyclic amine such as 1,5-

10  diazabicyclo[4.3.0Jnon-5-ene or a resin bound organic amine such as resin

bound 2-tert-butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-

diazaphosphorine (PS-BEMP), at an elevated temperature, for example 80 to

100°C.

15 Intermediates of formula (3) may be prepared by the reaction of a compound
of formula (4) with a boronic acid of formula Cy'B(OH), in which Cy’ is an
aryl or heteroaryl group. The reaction may be performed in an organic
solvent, for example a halogenated hydrocarbon such as dichloromethane or
dichloroethane in the presence of a copper reagent, for example a copper (1)

20 salt such as Cul or for example a copper (Il) reagent such as copper (il)
acetate, optionally in the presence of an oxidant, for example 2,2,6,6-
tetramethylpiperidine-1-oxide or pyridine-N-oxide, optionally in the presence
of a base, for example an organic amine such as an alkylamine, e.g.
triethylamine or an aromatic amine, e.g. pyridine at a temperature from

25 around ambient to the reflux temperature [see for example Chan, D.T. et a/
Tetrahedron Letters, 1998, 2933; Lam, P.Y.S. ef al, Tetrahedron Letters,
2001, 3415]

Intermediates of formula (3) where Cy' is an aryl or heteroaryl group may

30 also be prepared by nucleophilic aromatic substitution of a suitably activated
aryl or heteroaryl halide with a compound of formula (4). The reaction may be
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, 20 Cv The O-al kylation reaction may be perforned in an organic sol vent
such as dinethylformam de in the presence of a base, for exanple an

i nor gani cwbaset/00089 WO 2004/ 000846 PCT/ GB2003/ 002667 sSBCH/GBRROGIDEKGE or an
organi ¢ base such as an anine e.g. a cyclic am ne such as

1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene at an el evated tenperature e.g. 80Cto

100C to giefformed®nmpoendiglkylbatide!l $ol(did) sufteaad i dimetiylfonmapridé eint ¢ee
conmpound (13) with ArNH2 under pall adium catalysis can then be perforned 5
as previ oREESENEesef i dPSLoSHEN A% ac HiRtaluAYdEde F@Bmecsiym4hydrisey @bt ct i on
can then Leyve i Lyt i f o h LA 1aR. al cohol
e.g. net hgﬁgﬁgﬁt@\é gmﬁ{né{ogﬁ ac%?n dﬂ SﬂfgﬁHagg%%'cgl]{ﬂ ?g!{@%ﬁ#@gt Iam gf evat ed

t enper at uhetarogryl hhkkdesalrathdsenpidh ahwelectton withdraavicg spbstitdent sdahr asil a ( 15) .

Al ternatively when benzyl protection, s e oyed then this o] may be 10
Cenoved r Biie: NP ByosteE BIiRES- SANRIPo AT BHORGNYSRRBZEAS PF PrEEEe vont
e.g. watern QL OAN t i i 0 } l~ad]i or

b1 a1 num DG G B P P e
pressure attivatgdr dge musteaphilepsulzstituton rioyn Ai-oxidatiambifent exampgleC.a

Compounds , 0 frmula (.15) can_then under.ao alkylation/ ation.reactions
as previ o@?]cipy”%@edgé@g'%%é:ﬂ‘ oaﬁi%h'ewgaﬂaz"‘#“cf%ﬁﬂn 'Cﬁk’{épwm%‘? nedi at e
pyri di nonggorlbef ormula (4) may be prepared from pyridine N oxides of

formula (5) by sequential reaction with an anhydride, for exanple acetic
anhydriOde at an el evated tenperature, for exanple the reflux 20 tenperature

s aqueoud WA BE pftellda ApL W HEGRE 2 BB BT HRRuBea AR L 2 BIC",
cyclic etlarried ®uttiat tdyrevefser andat sar thatdthaenbiminatiort angirey AArNHy: is
Anhydr | de PEHOBTRG HYF ol BE {NATRIALS  <9fbi G bk alPEetordl ¢ | ons
o ace, SRR the col BRSO ARIR IR o BBlsegyr e
15 to protect the nitrogen function of compounds of formula (4) during the

course of these reactions. Such protection may be achieved by O-alkylation

with an alkyl halide e.g. cyclopropylmethyl bromide or an arylalkyl bromide

e.g. benzyl bromide as shown in Scheme 1a.

Scheme 1a

Ra
Br Ra g Ra H-ar
AZ B P e e J o  Pdy(dba), BINAP °
_— A —_— AT
O)\N s omt Cs00,DMF | I ANH,, Cs,CO, s D
|l| @ 90°C G o] N 5 (13) OEt  toluene reflux s o N S (14) OEt
G = Aryl: H,, Pd/C, EtOH

Where G = Aryl or alkyl group & = Alvk 6 HCL MeOH
or G = Alkyl: c.HCI, MeOH re

H

Ra  N—Ar Ra  H-ar
AT ] N O Alkylation/ arylation A)I\g%o
———
o)\r}J S OEt 0)\,\, S  OEt
|
{Alkdn (1) H (5
b
20 ¢y,

The O-alkylation reaction may be performed in an organic solvent such as
dimethylformamide in the presence of a base, for example an inorganic base
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formula (6) using an oxidising agent such as hydrogen peroxide in the
presence of an acid such as acetic acid, at an el evated tenperature, for 30
exanpl e awouwnal/000€36t o 80C, or alternatively by reacti onPairtdB2a03peeaci d

such as peracetic acid or mchl oroperoxybenzoic acid in a solvent, such as
a -40 WD 2004/ 000846 PCT/ GB2003/002667 hal ogenat ed hydrocar bon e. g.

di chl or ongjBRRR €50, Q%F%%"q%i&ba%@@u‘ch”é@éﬂl ammee?%?]g?@%%w romthe

anbi ent tenperature to e reflux tenperaturée. nes of
formul a ( 6ych ressSdifeainzabinygldi¢.3dinandechdat Sarstelodsted ptgwrdtirsusl. as for

(5 ey bEOKe S TPIETY Slve.& Eaolse ah{oupgia (13 Heagion f e ioleriedy t - an
al kyl nit l&:bh@ouﬁégmﬁﬁﬁﬁ'&rl\lHPHﬁd’ér ﬁﬁll’faﬁg}r@ 8?3%%‘?‘3 cg@gﬂséxbﬁ%%ﬁormd exanpl e

copper (I1) bromde in the presence o eantrile
such a® aé&tReviouslyedascribadetpgiver areorpaundioddormaat d4).1 Depratectibré5C.

Formit o ( S0 BecteniRRl B (SoE e ot ion O iy Kbraeeniadpian plmbPt &1 1o

an ethyl erqupetdBHoXwith & miflerflacidPsudt @8 @ncelliatdd MR ]at FNBIaRG | on may
15 be perforned in the presence of a solvent such as a substituted am de

for exanBirBPRIRHEEIS:Of Hisriafiurdenipesatuee ke give g compounidi of fermela €&h as

t et rahydr h : n i n _th resence of a base, for

exanpl e a%jt?ﬁgariﬁégi i@hggsgégzygﬁﬂgg&g%pgn@bﬁ#%ghaﬁgp‘o '3 gﬁ%ﬁ’i'ﬂ@' <.

sodi urtOhy derdesdreduttivelyay tebiraeasoihioasofldmpbarnpigs boddvent@.gon- 5- ene
20 or a trialkylamne such as triethylamne at a tenperature between about

0C and 1Y6¢Er %‘h@” QPRI SRVt syeky 8% wihanal dising @ palladiwaden plaioum abl e or
b ' d ' th
may be oba@iyae. b1 pENSAGHD of CERBURTS mn%rﬁg?yﬁegergﬁg%%ﬁﬁﬁ of another

process according to the 1nvention, a conpou 25 whi ch
A is a - ChRipgenralug, texnparature Offorr aroBndaamiient toN6D°Q)r Compoundy ofs a

[Decl( g'v\\lz :Sgﬁpgﬁﬁllag%' 5)b%arp| "RRA" Srqdeur%gbnglﬂllgﬁorrl/%?ﬁé{i&? Sregce’tgon%u'[asI é're\“f’i%ﬂg{{/e 2
15 described to give compounds of formula (1).

Intermediate pyridinones of formula (4) may be prepared from pyridine N-
oxides of formula (5) by sequential reaction with an anhydride, for example
acetic anhydride at an elevated temperature, for example the reflux
20 temperature followed by reaction with an inorganic base, for example a
carbonate such as aqueous potassium carbonate in a solvent such as an
ether for example a cyclic ether e.g. tetrahydrofuran at around ambient
temperature. Alternatively the reaction may be performed using trifluoroacetic
anhydride in dimethylformamide from 0°C to ambient temperature conditions
25 [see for example Konno et al., Heterocycles (1986) 24, 2169].

Pyridine N-oxides of formula (5) may be formed by oxidation of pyridines of
formula (6) using an oxidising agent such as hydrogen peroxide in the
presence of an acid such as acetic acid, at an elevated temperature, for
30 example around 70°C to 80°C, or alternatively by reaction with a peracid

such as peracetic acid or m-chloroperoxybenzoic acid in a solvent, such as a
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30 -41 WD 2004/000846 PCT/ GB2003/ 002667 Re Br Ra Br Ra Br A 1-101-1,
DV A ON~~\N CO2Et - | COZH 2) NH (aq) i ~\-CONH,
trifluroacetic anirgarGBEe03/ (Ded

THE-water A 1) CDI,
N X a O :wD2bb9000846(4) H (11) H (10)

O

pyridine Ra NH -Ar Ra Br or cyanuric chloride, DMF A" A/ I CNCN X ON

X (1) OH(9) <cAly) L11 11 C, Re HAr ON ON X Cy, (1) Thus in Scheme
2, a 2-cypapgeRbRIdmedrabaron é.9! dehidrdgthame drearnaiconbes.g. Ritbbataky| at ed or
arylated in a final step to yield a conpound of the invention 5 using the
r eact i onsabadempatidrssraasite aradeablempearaturelta the Fefiux terpesaiurt i on,

al kyl ati on and arylation of internmediates of fornula (4). Nitriles of
formula (9) may be obtai ned by dehydration of the correspondi ng am de of

formul a ( kdrrosdiate dyddmead af ifognalge(8) BuSthemd ri iawoeaobtdigedrtydri de in

5

10

15

20

25

30

standard methods such as for example by the Sandmeyer reaction. Thus for
example a bromide of formula (6) may be prepared by treatment of an aryl
amine of formula (7) with an alkyl nitrite, for example t-butyl nitrite and a
copper salt, for example copper (Il) bromide in the presence of a solvent, for
example a nitrile such as acetonitrile at a temperature from about 0° to
around 65°C.

Amines of formula (7) may be formed from 2-halopyridine-3-carbonitriles of
formula (8) by reaction with a reagent of formula HXCH>CO:Et [where Et is
an-ethyl group and X is a —O- or —S- atom or —NH- group]. The reaction may
be performed in the presence of a solvent such as a substituted amide for
example dimethylformamide or an ether e.g. a cyclic ether such as
tetrahydrofuran or alcohol such as ethanol in the presence of a base, for
example an inorganic base such as sodium carbonate or a hydride e.g.
sodium hydride or an organic base such as 1,5-diazabicyclo[4.3.0Jnon-5-ene
or a trialkylamine such as triethylamine at a temperature between about 0°C
and 100°C. The carbonitrile starting materials are readily available or may be
obtained from known compounds using standard procedures.

In another process according to the invention, a compound of formula (1) in
which Ais a —C(Rb)= group, Xis a —0- or —=S- atom or —NH- group and Y'is a
—C(CN)= group may be prepared using the reactions set out in Scheme 2

below:

Scheme 2
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the presence of a base such as pyridine in a solvent, for exanple a 10

hal ogenat ed hydrocarbon such as di chl oronet hane at around anbi ent

t emrper at LIWeO.200M/toes4aat i vel y, cyanuric chloride may be us@dTiGB2a03wbasgnt such
as dinethyl formam de at a tenperature fromaround OC to 110C. Am des of
formul a (10) may be obt ai ned fromthe correspondi ng acids of formula (11)

usi ng convenfi o ral procedures, fBr xanpl e by reactio V\AB'[h 1,1 15
car bonyl di i £, 2, Tereerg O U n&d"h ima sel v ventA/s Swdi met hyl
f or mam de alﬁ [ erft t enper at 'nt @i at e X of f*or mul a (11)

may be pr epa*r‘ e@ by hydrolysis ofH eat)ers of formula (4)* usiong a base such as
lithium hydroxide in water and a sol vent such as tetralydrofuran. 20 In
anot her process according to the invention, a conpound ggﬂ mawrda (1) in
which Ais a -C(fb) R~group, Xis a -0 omr-S- atom, Y]|i S - group,
- 42 WD 2004/ 000, CT/ GB2003/ 0026672 Ar\i S _a Ffﬁ’f’?“t“:°”§ﬂ"e “and

Al k', L, n andJC | JréVas pT‘éVT'b"usIO;A\ #ied, may be prepared by

nucl eophilic 81roAI t1 cosubst it ution “of Na s@i t abl y activated heteroaryl
halide with a cobﬁ’ound of formula (16); This reaction can be perfornmed in
an organi c sol ve&t such as an ether, e€Yg. tetrahydrofuran 5 or dial kyl am de
e.g. dinethyl f ormani de or a sol vent SUChd? di net hyl sul phoxi de in the
presence of an inorganic base such as Wm hydride at an el evated
tenperature from50-80C. Suitably ac %Zgﬁ/—;; het er oaryl halides include

hal opyridines e.g. a chloropyridi ng, xas 2 6- dichl oropyridine or

hal opyri di ne N-oxides e.g. a chl oropyr,di me N—OXI de such 10 as

2- chl or o- 6- et hyl pyri di ne N-oxi de. Re NH Ra NNAr 2 Al / 1 CN Aryl halide,
NaH, THE or DMSOCN ON X O/ N X fAlkl)n fAIkl)n 11 (16) ~1 (1) Cyl Cy1

Thus in Scheme 2, a 2-cyano intermediate of formula (9) may be aminated

and alkylated or arylated in a final step to yield a compound of the invention

5 using the reactions and reagents described above in relation to the
amination, alkylation and arylation of intermediates of formula (4). Nitriles of
formula (9) may be obtained by dehydration of the corresponding amide of
formula (10) using a dehydrating agent such as ftrifluoroacetic anhydride in

the presence of a base such as pyridine in a solvent, for example a

10 halogenated hydrocarbon such as dichloromethane at around ambient
temperature. Alternatively, cyanuric chloride may be used in a solvent such

as dimethylformamide at a temperature from around 0°C to 110°C. Amides of
formula (10) may be obtained from the corresponding acids of formula (11)
using conventional procedures, for example by reaction with 1,1’-

15 carbonyldiimidazole and agueous ammonia in a solvent such as dimethyl
formamide at ambient temperature. The intermediate acids of formula (11)
may be prepared by hydrolysis of esters of formula (4) using a base such as

lithium hydroxide in water and a solvent such as tetrahydrofuran.

20 In another process according to the invention, a compound of formula (1) in
which A is a —C(R")= group, X is a —O- or =S- atom, Y is a —C(CN)= group,
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Am des of formula (1la) nay be obtained fromacids of fornula (17) using
conventional procedures such as those described in Schene (4). 15 Schene 4
Ra N-Ar HvBaoN/0bn846 O Al | O HNRL5R15, CDI, DVMF or HNRLPRIEGHZDEG/00DMF O N X
NR15R15 O N X OH (Al k,)n LAIk,)n (17) 11 (1a) 11 Cy1 CY, EDC, DW H
HNR75R75 pent afl uorophenol Ra NNAr DCM A~ (0O FF ONX OF | fAlkl)n F F
11 (18) Oat iZhyshaersomey §RupPBRBJAN, 1eastdrih G ale agcpréviduly Wi th
1,1 - carbonyl diimdazole and an am ne of formul a HNRI5R15 (where each R15
i s indepdatieed, yay g pragerad byrreucleehilc arypaiiesubstdntion eésusuittbidnia in a

20 sol ven . ' e S i ' at d

i ent - 258700 HAMA L Bl dsCh e GOt BTt RYmNEA e - g e

Al t er nat i egh et pefareal] ifean bryahiesdleenivduion sanethorpbiglgtratgeindfusarch as a

carbodiimde e.g. 1-(3-dinethylam nopropyl)-3- ethylcarbaodiimde or

NN - dﬁcy@ror@ﬁ&y@msédi P dedimrinylfrEmanide HRRLSR1550Mt ofEFNy % the

presence C : . ;

et nyl mor SBFRBURRGES 8 Blctfed o ar FbAME IR sBEh e sodum ¢

t et rahydr bi/dride at an helevgthttethpeyatuos afrbon, 5@&89°C di Suitally natcthabed at
heteroaryl halides include halopyridines e.g. a chloropyridine such as 2,6-
dichloropyridine or halopyridine N-oxides e.g. a chloropyridine N-oxide such

10 as 2-chloro-6-methylpyridine N-oxide.

Ra NHZ Ra H/Ar
m oN Aryi halide, NaH, THF or DMSO ij\g_ oN
fo) '}l X o) [?] X
{Alky)n (Alky)n
L 9 b
Cy, Cy,

Amides of formula (1a) may be obtained from acids of formula (17) using

conventional procedures such as those described in Scheme (4).

15 Scheme 4

Ra H—Ar

Ra H/Ar .
AT N\
A7 N 0 HNR5R1, CDI, DMF )\ I
O)\N | X oH or HNRR'S, EDC, DMF o) r|\1 X NRsR;s

IAI fAIk1)n
f r Ly (1a)
L. (17 ]
|1

Cy,

Cy,
EDC, DMF H HNR15R1S
pentafluorophk Ra  N—Ar AA
! F F

o)
Y

9]

Thus amides may be formed by reaction of the acid (17) with 1,1-
carbonyldiimidazole and an amine of formula HNR'"R'® (where each R" is
independently H or R" as previously described) or agueous ammonia in a
20 solvent e.g. an amide solvent such as dimethylformamide at around ambient
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around anbi ent tenperature to the reflux tenperature. In another procedure
reaction of an acid of fornmula (17) with 1-(3-di nethyl am nopropyl) - 3-

et hyl car bwoi2oe/@es4sand pent af | uor ophenol in a sol vent suekTasB2808/@a66de 10
solvent e.g. DVF at around anbi ent tenperature affords a pentafl uorophenyl
ester of fornula (18). Am des of fornmula (la) can then be prepared by

reacti on @mpdraturebe0°0l Alteaiativery 1k dod mdypb&NEEaEd wiltr arqutvatihganmoni a
in a solvent such as a hal ogenate [ngdrocar bon e.g. dichl oronethane at

around anBoemt tSePer 86urd. TRABAUHMIIPEdPSt e AdPEEMBMNYIAPIMOPEORYD?S- may be
15 ' ) f i ' i159eh |
usi ggrgep:r g&ygéégg%fﬁfﬁi@é%ﬂgﬂéﬁ@cﬁéﬁeﬁ fc}%@é oXI lgg(%r?dg@%@!ﬁﬁwy%‘rgxi Sge or

lithium bptisradlyde the presenceaid baseosucings anamins e gtirietnythmoinerarN-or
al cohol. such as ethano] from aroun arrb',eghyﬁfggﬁera ure to the refl ux

t enper &t uMethyimosphefine Ekafstﬂl‘(ﬁﬂtas_ a3 Belq Qbeﬁneﬁt %8ty from
esters of mg@f%ér#%ogdt%ﬁgélrog%ﬁa{éﬂ BarboRY '§aldidHlordntdindhe a4t ne of

formula H ux terperature of “that am ne either at
at nospher amymdessbient dempearalere o thestaflaxitampesatatres dn tanotherqenobedane des of

f la (1 b) | ich X | - 0- - S- at Y., ] - = ,
bnd whor sreetian’ o'gf " agid 1pf,ortia A7 it TSRy P RineP OBy o <0
be prepar gghyidarb8difhidenafll péhtafisédpheholl i Bllsalvieht stchhaki ai mrigoni a in

a solvent such as 2-ethoxyethanol at elevated pressure (200-400 psi) in a
Parr pPessalventegs EIME @ areunskambiend temperatere siordsaopeniafidawPhenybr ocess

hydronyer 8567 %af IR 26T Rbydes SRS UAPRAG §RLBeThRbaley BEPRIFT B
net al hydreadtide o this esigh with roinesialdomnula-MMRIR'2 @9 400084 Gmmonia

PCT/ GB2003/ 002667 potassi um hydroxide in water with _a solvent such as an
al cohol eiya selNgAbsUCRtaszat Qﬂlﬁgﬁﬁﬂ?ﬁehwr@ﬁﬁﬁ?%hﬁcﬂ-éﬁgiﬂlgmmﬁt@af‘@ @he refl ux

tenper at u%muﬁa%%nt%yéﬂturém NePRh gt adSBF forhuld (1) gy BN X NH2

~Al k,)n f
15 prepared by hydrolysis of esters of formula (1) described in Scheme 1 using

a base such as an alkali metal hydroxide e.g. sodium hydroxide or lithium
hydroxide in water and a solvent such as tetrahydrofuran or alcohol such as

ethanol from around ambient temperature to the reflux temperature.

20 Amides of formula (1a) can also be prepared directly from esters of formula
(1) described in Scheme 1 by heating with an amine of formula HNR™R'® up
to the reflux temperature of that amine either at atmospheric pressure or
under pressure in a sealed tube. Carboxamides of formula (1b) in which X is
a —0- or —S- atom and Y is a —-C(CONHz)= group, and where A, Ar, AlK', L, n

25 and Cy' are as previously defined may also be prepared by reaction of an
ester of formula (1) with liqguid ammonia in a solvent such as 2-ethoxyethanol
at elevated pressure (200-400 psi) in a Parr pressure vessel and temperature
between 60-120°C. In another process carboxamides of formula (1b) as
described above could also be prepared by hydrolysis of a nitrile of formula

30 (1c) with a base such as an alkali metal hydroxide e.g. sodium hydroxide or
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L, (1c) L, (1b) Cy, Cy, 5 In another process conpounds of formula (1) in
which Ais a -C(H = group, Rais H Xis a-S atom Yis a-CCR ()=
group whewe 2004m084s a - CN, -NO2, -CONH2, -CONHR', - CONPRT)GB200300B6670r
-CQ2Al k6 group, L is a covalent bond, n=0 and Cy', R', Alk6 and Ar are as
previ ously defined may be 10 prepared by the reactions set out in Schene 5.
Schene 5 ONtzssitHBMySralide lin Wader WHhN sdlvertBMair a$ 2ih) alcohol(23) etitaridloa O N
t BUONG,

Cu( 1) Br 2t RIBOPRTSIEI N /A0 oBl NS e ik (TR i

Cs2CC8 | CYl Thus in step (A of the
reaction schenme a conpound of fornulae (19) or

optionally substituted

I (1) toluene reflux Cyl (25)

| kK\tA* group e.g. nethyl a

0 NS ArNH2,

(20), where Rx is an
WHrs a 15 hydrogen atom

metal ion or am ne sals¥; y _be reagtedad th a mge of fornmula (21).
The reaction may be RES @ in e ot b3 Appropri ate bases
may include, but are no{g,mLi mted to, |ithium Basga)nsuchzas

L (1c) [ (1b)

10

15

20

|
Cy,

|
Cy,

In another process compounds of formula (1) in which A is a ~C(H)= group,
R%is H, X is a =S- atom, Y is a =C(CR)= group where R is a ~CN, -NO,,
-CONHz, -CONHR", -CON(R™"),, -COR" or -CO.AIK® group, L is a covalent
bond, n=0 and Cy', R", AIk® and Ar are as previously defined may be

prepared by the reactions set out in Scheme 5.

Scheme 5

CN
H\ /E
Rx N S
AN
or
oo 5
Rx Cy,
(19) (20) (22)

by o

\ . CN 2
Ja LX
R ® oo

Pd,(dba),, BINAP

Cy,
(24)

tBuONO, Cu(ll)Br,
MeCN
Br

= |\ R

S S

102

ArNH,, Cs,CO4
Cy,
toluene reflux 1 (25)

Thus in step (A) of the reaction scheme a compound of formulae (19) or (20),

where Rx is an optionally substituted alkyl group e.g. methyl and W is a

hydrogen atom metal ion or amine salt, may be reacted with a thioamide of

formula (21). The reaction may be performed in the presence of a base.

Appropriate bases may include, but are not limited to, lithium bases such as

n-putyl or t-butyl lithium or lithium diisopropylamide (LDA), or silazanes e.g.

lithium hexamethyldisilazane (LIHMDS) or sodium hexamethyldisilazane

(NaHMDS), or a carbonate, e.g. potassium carbonate, an alkoxide, e.g.

sodium ethoxide, sodium methoxide, potassium t-butoxide, a hydroxide e.g.
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n-butyl or t-butyl lithiumor lithiumdiisopropylamde (LDA), or silazanes
e.g. lithium hexanethyl disilazane (Li HVDS) or sodi um hexanet hyl di sil azane
20 ( NaHVDSD,200v008846ar bonat e, e. g. potassi um carbonate, &aTalBOMI/@Re67€. Q.
sodi um et hoxi de, sodi um et hoxi de, potassiumt-butoxide, a hydroxide e.qg.
-45 WD 2004/ 000846 PCT/ GB2003/ 002667 NaOH or a hydride, e.g. sodium

hydri de, ®NaQ®H organhgdddene.g. Godidmi élbsiti@mone aar organic amine e.g.

N, N-di i sopropyl et hyl am ne or a cycljc am ne, such as N et hyl norpholine or
pyri di ne. t YP@%%iQIMsﬂ“F}@pfS@WQIL‘W@H"F% An3cfYgdifi @Ming| 4t asubh as an

am de e. g, hhk b S [ I IR0 r e.g. a
cyclic et r%%hzrdﬁbgéﬁﬁit% gg{/lgi‘rﬁgf %gnr%%r(:ﬁo@ing%}aﬁé F%)ér?1lc an al @o%@l%@éfgs
met hanol , setveambolsuch pasparol ammidaced.gni tar i babstiduteal temger aguche &som

the. r oot AUROTGTREIAS T e o oaia 60 e Bab stk s B RroRean o, © °°°°°
et hoxi de Qfo&@ sHarralidypel @?Q.'rﬁet%@mél,@ﬁéﬂdl‘br%?b?ﬁﬂél’?tgédaié§i%IEYat 40

ethanol at reflux tenperature. Internediates o or mu (19), where not
commrer ci alt¢ypperadineafsor ambignbio the iwxdempsralgret imdae ganiciadaspapy. ( See,

for exanple,, Mr Hedayatullah, .J. Heter clic em,, .18, 339, (1981)).
S | ar 1y OF UAE ARl B ety et TEEq 268, 1l AIRTINe Lise AoPEFE)Y

avai | abl e soffRNn thexigeade dodrinMInsthanitlRy th aiebitehelie wolvérit! cepadillg t hey
may be prepared in-situ by reaction of an acetate e.g. ethyl acetate with

a basdGsuethanol sberflux teaiesaiusR fol | owed by addition of a formate e.g.

nmethyl formate. 20 In a simlar manner, Internediates of fornmula (21), if
not commercially available, may be prepared using nethods known to those
skill ed i intehmeediates (©f fermiiler (E)awhereAddl kammeatiadlly, available, Jnaghesn , 52,

63-67, (1999)). For le, ap isothi te of fqrmyl b
Fenct bd whBPATREING FITETY ime e SRBY e eas. b Sxamele. A1 Heumkbdar &

sui tabl e sehgeiocseil CREnt cybabyel ow1aN. SRRl AN HiimBliated BrdfRe at ure

e.g. around -7 According to t re of "t he group
| nt er fiédi 42@) ethefermil eorhaErciatyyavaiiaples paaydoé mpreparned tisingestamolaed usi ng
t he net hods ﬁs dlescri' ed herein . .

methodology. For example they may be prepared in-sifu by reaction of an

acetate e.g. ethyl acetate with a base such as sodium methoxide followed by

addition of a formate e.g. methyl formate.

20 In a similar manner, Intermediates of formula (21), if not commercially
available, may be prepared using methods known to those skilled in the art
(see, for example Adhikari et al, Aust. J. Chem., 62, 63-67, (1999)). For
example, an isothiocyanante of formula Cy'NCS may be reacted with
acetonitrile in the presence of a base e.g. NaHMDS in a suitable solvent e.g.

25 tetrahydrofuran, optionally at a low temperature, e.g. around -78CC.
According to the nature of the group Cy', the Intermediate of formula (21)
may be prepared in situ, for example, using the methods as described herein,
followed by subsequent addition of a compound of formulae (19) or (20).

30 During the course of this process an intermediate of formula (22) may be
formed. If desired the intermediate may be isolated at the end of step (A) and
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foll omed by subsequent addition of a conpound of fornulae (19) or (20). 30
During the course of this process an internediate of fornmula (22) nay be
fornmed. IWoOaesiaesict he i nternedi ate may be isol ated at wPha/GBrdogfozestep (A)
and -46 WD 2004/ 000846 PCT/ GB2003/002667 subsequently reacted with
internediate (23) to formthe desired amne (24). In sone instances

however i tsubBgquehthntezgted sithahtdrmeadsaiegR8) tdéorm thieedesicedbming (24). mul a
(22) and reactlon %) gge carri.ed out |rectlgvvit t he reactlon
m xt ure oflNsBRWME( A)Stagces ROWEYle ik Na¥ o PO¥ARIA080US eROH P RP1RIRe tBRcoNd

stage of tlHt%rrﬂéB*Té‘?é%f foruiEY2 )bgncﬁ‘?é‘&ﬁl%ﬁr gtnﬁbfﬁél?,%?ﬁéc?ohhﬂlré&x/\?ﬁﬁth;”

vacuo, fromt I rst stage o% the proces fore proceedi ng
second st dhe rea@iioa reikipercitstel (Ahe crude solids fromstep (A nmay be used
in the ﬁ1ext stage or they nmay be 10 purified, for exanple, by
crystalfisation, to yield an isolated internediate, such as a conpound of

formul a (3gy. dlf%@hﬂgo%ﬂpld @e@fduhhgltﬁé%%éﬁd%Iﬁad;é‘b?’tﬁ@ﬁk@éeﬁ‘ssoft rhay mul a

(23) may then be added t he reaction mxture or to t crude solids or
purified pheomssary)m eyaperteé@ theysolvens wuracae, &osolthefitst stage abithe sol vent s

i oty 1 A RSHoGR8REe rRapEdnbvi The Ssnd adely Prish SEAFISN ¥ Conor

et hers e. grude eplids froph Resp LA fnn@s bet @éddahvdfeohema@ta@re ot a9 be
acetonitrile. The reaction nmay be perforned a nperature from anbi ent

up to the pusfiedxfor expewia, LHYeCWQt?"@@F'P"r\dotW@dc%Uﬁ@l@tQﬁ Inderepedigge, guch
BB;:; \r/rggl gatrseaegérrqb?gﬂ?g?gﬁﬁga 62%(1. ng upon/ t héRﬁatOSr eoo1[\I tshgyér (()33) Ty be
During step (B) of the process an intermediate of formula (23) may then be
added to the reaction mixture or to the crude solids or purified product from
15 step (A) in a suitable solvent. Suitable solvents include, but are not limited
to, amides e.g. a substituted amide such as dimethylformamide, alcohols e.g.
ethanol, methanol or isopropyl alcohol, ethers e.g. a cyclic ether such as
tetrahydrofuran or dioxane or acetonitrile. The reaction may be performed at
a temperature from ambient up to the reflux temperature.
20
During the course of step (B) an intermediate of formula (26):

ﬁ ~"R10a

I
T e
may be observed or even isolated, depending upon the nature of the group
R. The intermediate of formula (26) may be converted to a compound of
25 formula (24) using the methods described above. In this situation it may be
necessary to add a base, in order for the reaction to proceed to completion.
Appropriate bases include carbonates e.g. caesium or potassium carbonate,
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R The internediate of fornmula (26) may be converted to a conpound of 25
formula (24) using the nethods described above. In this situation it may be
necessar yWoaoaddosebase, in order for the reaction to pPOTARLE3N02667
conpletion. Appropriate bases include carbonates e.g. caesium or potassium
carbonate, -47 WD 2004/000846 PCT/ GB2003/002667 or al koxi des e.g.

pot assi umar - aikmmdesjeagopoﬂarysdundmueo@de sod hydridesi sl glesediumorgdies op nes
e.g. triethylamne. or g opro ethlamne or %CHC am nes, such as

N- et hy| m¥GRUF | ARINGS @91 yam' Brdiisoprepueinylamipanobeyebaver t ed
to brom depmifés,fUCRBSNCFInyYIo p?\‘oﬁﬂg%rr§> Hggn?pds such as for exanple by the

Sandneyer reaction as previ ous escrl or conpounds of formula (7).
Compounds of fornmula (1) can then be prepared fromthese brom des by the

Il adi d 0 Il b
Dopr ociat ATIPRS, ST frmiib d2Al 88n o Coptianed (0TOMdes GiapMUBIRECRY |y
avai | abl e spRitche PRERRICAULR| 89 foF aé}%ﬁﬂerrsyhm@s s!éﬂegwgporegpﬁaﬁ gkilled in

the art. For exanple, al cohol groups may be” converte eavi ng groups,
such as h&regeusutaaseribed Sar tompoords gf Fapsulas(7)g Coomeburidsns &ifsrrialmmm to

chi or i de 11 G Aa e PertE e ifed LFGRles B B8 elBAMER cBlaivhed o (no

cor r espondimigatidil actiens Already deseribed.r i et hyl ami ne may al so be used in the
reactign. 20 It will be appreciated that intermedi ates, such as

I nt er nedi at es (19) (20) (21) or (23), if not available comrercially, may
al so be pye he art fal] ow ng
proceduregt ?@{I ort Q@ertﬁﬁgé@tégﬁyw d@rﬁﬂ& ?‘%Bgt P@eﬁ &8{‘ bon
Conpounds pommﬁnwyla\namw]redma&h@ beapzred| usnﬂgEbtmtdaed nstheds «nBwpl iosher s,
1989), Fi n S Reage Organi ¢ Synt hesi s, Volunes 1-19
(John W S&n@‘ @%‘Eé” *1%@&5‘;%'50 @Wg‘?iﬂﬁeﬁ@o{)@' 9!9&#9§d89¥|hec0®%@ﬁtﬁ§tlﬂ§0 Ed.
Kat ri t zKy|eghing groMph,Us®sh ds Balogdd FEHN) |
s ohonieRhr n@g agl : alogdf &forA8 Gr Yol ibRSxy L arblms 1Y &8k
15  known to the skilled artisan. For example, an alcohol may be reacted with
thionyl chloride in a halogenated hydrocarbon e.g., dichloromethane to yield the
corresponding chloride. A base e.g., triethylamine may also be used in the

reaction.

20 It will be appreciated that intermediates, such as intermediates (19), (20),
(21) or (23), if not available commercially, may also be prepared by methods
known to those skilled in the art following procedures set forth in references
such as Rodd's Chemistry of Carbon Compounds, Volumes 1-15 and
Supplementals (Elsevier Science Publishers, 1989), Fieser and Fieser's

25 Reagents for Organic Synthesis, Volumes 1-19 (John Wiley and Sons, 1999),
Comprehensive Heterocyclic Chemistry, Ed. Katritzky et al, Volumes 1-8,
1984 and Volumes 1-11, 1994 (Pergamon), Comprehensive Organic
Functional Group Transformations, Ed. Katritzky et al, Volumes 1-7, 1995
Pergamon), Comprehensive Organic Synthesis, Ed. Trost and Flemming,

30 Volumes 1-9, (Pergamon, 1991), Encyclopedia of Reagents for Organic
Synthesis Ed. Paquette, Volumes 1-8 (John Wiley and Sons, 1995), Larock's
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Functional Goup Transformations, Ed. Katritzky et al, Volumes 1-7, 1995
Per ganon), Conprehensive Organic Synthesis, Ed. Trost and Fl emm ng, 30
Vol unes 1w 20¢4Reogganon, 1991), Encycl opedi a of Reagent s PLOIGBE20¢pANIRE7
Synt hesis Ed. Paquette, Volunes 1-8 (John WIley and Sons, 1995), Larock's
(il/%_'V\g tZ)POM 000846 PCT/ GB2003/ 002667 Conprehensive Organi ¢ Transformati ons
u John
@ﬁuﬁF&w TS dr%%ﬁbc ?%sf&&rﬁe%n%, wqhermwlsﬂéﬁ@m& Gogo) shdy (

Wl ey and ccording to a aspect of the invention a
conpound Méardnts Advanged Organis Gﬂamatrx(d@mwllesarw%m%n@%)u s a

-C(S(O 2NR16R16) = group (where each R16 substituent is independently H or
R11 as previ ously defined) may be prepared by the route set out in Schene
6. Schenmepag&: hg Ba%hh&aaépédﬂ”of%e %‘Narﬁronl\lh* c@nipoumlbﬂforﬂ;ﬂlé Q) ih.
NaN(TI\/S)ZA ( Qz(9) A phydride O-N S 3. NCS,; DCM O i
NR15R18 whighsK |San—ﬁNR1<HR_%ld(WS<§)-'Q(§@)2'\@ %)r orewn (Reeachdyl” (Al k1

ban be ooty Piersf Bty Mok Akietibusll et ThAYE %%5@% 2

am de baslgy HeChouas sebduttimSdhientd 6] net hyl silyl )am de in a solvent such as an
et her, e.g. a cyclic ether such as tetrahydrofuran at a tenperature of
around O n adding di-tert- butyl dicarbonate in a solvent such as
tetrahydrofuran and stirring at ambient 15 tenperature. A conpound of
formula (1) can then be prepared byo?>é(e foll ow ng reacgl on sequence. A

conpound of ;oarr\rrul a (28) is trreéf\ﬁd{vmth a Dbase suchRas Naﬂ' al kyl T'ithium
e.g. n-butyl]lifiympin a solyent suth gs2ah™ et her , a gyclic ether
such as tetiafy alte r at u*—%ef——ar—eund S
O)\N 2.BOCanhydride =~ s ‘3; Eﬁgﬂggg\n 0 N X NRsR;s
(A1), L1Cy" (AlK?),L Oy 5. TFA, DCM (Alki),L1Cy?
27) (28) (1)R=H
(29)R =BOC

10 Thus a compound of formula (28) can be obtained by reaction of a compound
of formula (27) with a metal amide base such as sodium
bis(trimethylsilyl)amide in a solvent such as an ether e.g. a cyclic ether such
as tetrahydrofuran at a temperature of around 0°C and then adding di-tert-
butyl dicarbonate in a solvent such as tetrahydrofuran and stirring at ambient

15 temperature. A compound of formula (1) can then be prepared by the
following reaction sequence. A compound of formula (28) is treated with a
base such as an alkyl lithium, e.g. n-butyl lithium in a solvent such as an
ether e.g. a cyclic ether such as tetrahydrofuran at a temperature of around -
78°C. Sulfur dioxide gas is bubbled through the reaction mixture before

20 allowing the reaction to warm to room temperature. Solvents are removed in
vacuo and the crude material dissolved in a solvent such as a halogenated
hydrocarbon, e.g. dichloromethane and the mixture treated with a
chlorinating reagent such as N-chlorosuccinimide at around ambient
temperature. An amine of formula HNR'R'® or ammonia can then be added

25 to the reaction mixture to produce a compound of formula (29), where R = -
butoxycarbonyl. A sulphonamide of formula (1) can then be prepared by
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78C. Sul fur dioxide gas is bubbled through the reaction m xture before 20
allowing the reaction to warmto roomtenperature. Solvents are renoved in
vacuo andwoheodnooske materi al di ssolved in a sol vent suclrCasGReo¢saloogenat ed
hydr ocarbon, e.g. dichloronethane and the m xture treated with a
chlorinating reagent such as N-chl orosuccini mde at around anbi ent

t t : ' , i A dded 25
to Lhe r ebcritfatibrivediq LM (NPT 8 Had BB Fifitd coB e e ) 2°,
but oxycar HGhydr. arA csgamibcacidristieh cds triffuabacdtit) acianint Hesvhent suepaasd by - 49

WO 2004/ 000846 PCT. 003/,002667 treating a conpound of fornula (29) with
h%?élﬁ”%eﬁég%r%@r kors &g gich q“remégha% drtgaRediatas @f Soamulgs

an acid e.

trifluoro ' | Sl d bon e. g.
G chi o ongr hang) 8F kel B GYETboryEloft o Lo ge B (23 4

decar bdxyameicishsath asrgpoimeral a¢idf@gntlCl if B73olventhsuchaas aniathsuely.as a
mneral acid e .o HCJ | olvent such .as an ether e. a_cyclic ether
e.g. tet r@f@&r%ﬁﬁ? &@-&P%ﬁ@&ﬁ?ﬂﬁ '(Ho’f%ﬁ'ﬁ)@fét tﬁ“éoqrgt%s‘m% WCto the
reflux tenpes tHerfefluxtEnperamaiglds of formula (1) in which Ais a -N= atom
may be obtai ned using he synthetic routes in Schenes (1) and (2) with a
pyrimdine starting material of formula (12): Ra NHZ Br N CN HS~-CO Et O
tBUuONO, Cu(ll)Br2 N O LG-N Hal Na2CO31 EtCH LG' N S Ot McCN 1" | S reflux
LGNOE (12) (30) (31) wherein Hal is a hal ogen atom such as a chlorine
at om 4dd Caripsuadbaidgenulaid) sushicsAdblao-Nreatom graguye sbitdines using

met hyl sul fanyl ,or,. net hyl sul fonyl . Co nd, (30) .and anal ogues, where LG is
a net hyl s‘h?f%’ et oy ,S'Q;%C“%('X%%\H)[%ginp&%’\r'ﬁh %Pl'amlfﬂﬁ.e siztiag sajerial chem s,
445- 453 (d%bdmlila A2§onpound of  formula (30) can undergo a reaction such as
t he Sandneyer Rraeactlon as

NH, Br
XN Hs(_COEt NF O tBuONO, Cu(lhBr, p o
LG:I]ENE[HE" W LGJ\\N l S\ OFt et LGJN\\N | S\ OFt
(12) (30) (31)

wherein Hal is a halogen atom such as a chlorine atom and LG is a halogen
15 such as chiorine or group such as a methylsulfanyl or methylsulfonyl.
Compound (30) and analogues, where LG is a methylsulfanyl group, are
known [Santilli et al, J. Heterocycl. Chem. 8, 445-453 (1971)]. A compound of
formula (30) can undergo a reaction such as the Sandmeyer reaction as
described for compounds of formula (7) to afford a bromide of formula (31).
20 In subsequent steps the methylsulfanyl group or other leaving group LG
present in compounds such as (31) may be hydrolysed using a base such as
sodium or potassium hydroxide in a solvent such as an alcohol e.g. methanol
or ethanol at an elevated temperature, e.g. the reflux temperature.
Alternatively, the LG group may first be converted to an ether by reaction with
25 an alkoxide such as sodium methoxide or sodium phenyl methanolate in a
solvent, e.g. an alcohol such as methanol or ethanol at a temperature
between 0°C and the reflux, and the ether then cleaved using standard
procedures such as by reduction with hydrogen gas in the presence of a

catalyst such as a palladium catalyst, e.g. palladium on charcoal, or where
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described for conpounds of fornula (7) to afford a brom de of fornula (31).
20 I n subsequent steps the nethyl sul fanyl group or other |eaving group LG
present iwoOcompwosds such as (31) may be hydrol ysed usi RGTEGHEE320266Ch as
sodi um or potassi um hydroxide in a solvent such as an al cohol e.g. nethanol
or ethanol at an elevated tenperature, e.g. the reflux tenperature.

Al ternat i m;ethems =B grktyurethr@y By FSdctidn mnvgrttramytsﬂylaﬁa@a@%ruclqy geaction
with 25 an, al koxi de such as sodi um net hoxi de or sodi um phenyl rret%anol ate

in a sol {i@nethyisilyl chigride cloHbe rgeanes; ofien iaergenier halideasith as sadiuemper at ur e

bet 0 d ndar d
o ocedur o0 de i 33d ik ghich 38% hibafhaEh ANEACARER) B, KEidolidtiaes .
cat al yst smcrhr easrtraiepagl adetomitrile dlhis will eegeal the | BeiniGineAeCIAEfSAIity OF Where

-50 WD,.2004/ 000846, PCT/ GB2003/ 002667 the ether is an_ al kyl ether,” by
reacti on WY Lapy P%I@l%eéﬁ%ﬁaﬂl Paeryatad as d@&ﬂﬂb@dh@ﬂrmwomsm de, in

Such as 5 Tl redAhand R ColBrlcehiodimp g ot RETHER L) 4G bRl (7T

e.g. acetdaseribgd. This will reveal the pyri m di none functionality 5 which
can be either alkylated or arylated as described for conpounds of formula
(4) and can be converted to conpounds of formula (1) as previously

descr | bedCoRsmpds ta »ﬁ\r@ntidﬂ\é?m r)rﬁérn?éutafe@,ttﬁéf&éknﬁ{eté A Rghiglgpiehere A

represents a & R)- group may be gene
corre BondNﬁB) c@Fer (RI(RD- t@roupnveay i ba generated nfrdimat exrréspeneing where A

r epr esent f or st ance catal ytic
hydrogenaﬁlrg]ﬁouhlgls %5‘“%?098? %E%eg%g g@%&l‘f"&%@d&f@ﬂre@ﬁag% in the
presence ME ohym(R )sznggmp BY retiueﬂicﬁrv61’bf3(ﬂnﬁéﬁé@lt’.fyecé\talyéﬁcSthrG@éna"‘tH)‘hh as an

al cohol , e. 15 e{al optionally at an el evated n*{)er aure e.g. between

40C and 65@ 9 JyEp "%M%t gerre s pﬁ'ﬂﬁf&@'@s@@ @&@@@lbl@ heh preseinceenimredi at es
o CEoc IR B 20RO 4 LK A0 ok ERbRGCIe 0 ™
corrpomﬁdsemranohepmnanym ahi levated temperaltley) rstaeBRRIDCCadnd/6@7C Known i n
the literature, they may

Where in the general processes described above intermediates such as

alkylating agents of formula Cy'L'(Alk"),Z, reagents of formula HXCH,CO2Et

and any other intermediates required in the synthesis of compounds of the

20 invention are not available commercially or known in the literature, they may
be readily obtained from simpler known compounds by one or more standard
synthetic methods employing substitution, oxidation, reduction or cleavage
reactions. Particular substitution approaches include conventional alkylation,
arylation, heteroarylation,  acylation,  thioacylation, halogenation,

25 sulphonylation, nitration, formylation and coupling procedures. It will be
appreciated that these methods may also be used to obtain or modify other
intermediates and in particular compounds of formula (1) where appropriate
functional groups exist in these compounds. Particular examples of such
methods are given in the Examples hereinafter.

30
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be readily obtained from sinpler known conpounds by one or nore standard
synt heti c nethods enpl oyi ng substitution, oxidation, reduction or cleavage
react i onswoORae4/G008s6ar substituti on approaches incl ude c@®OTAR20@AL6ET

al kylation, arylation, heteroarylation, acylation, thioacylation,

hal ogenati on, 25 sul phonylation, nitration, fornylation and coupling

pr ocedur edhust foniexampie sapmaticiteiegern babstithersts inethboztsmpeynds smyblse used to

obtain or di ther interpediates d in pagticul ar conpounds of

fornul a (f’)ungiﬁr?&%/%{)oalﬂ%Pgﬁ?ir’&?et@rrg¥mqeo‘ﬂ' 1 adiasEplorgle @ 'Hﬁ'é‘%bé%ﬁrpounds.
Parti cul ar i i bV ' I I nafter.
30 51 VD S Db aae b AR B e & B D 2 g

substi t uer780C  in lze solvepbwudh aBytelrahydrohirant £itH ttheh ad gRPedelih gxchange
for exanple a lithiumbase such_as n-butyl or t-butyl

wth a base, . [ ! .

i t hi ur#j Gteapaileytodntradyerya: degieadh substituenty Thaso fergexampleca farmyl sol vent

such as t I; n ' 5 c | to

i nt roduce%gél?é?iqgrye) gslﬁtg%?‘lq%?teﬁf.USWQWQ}"%&@H@%,asghfeo%@ﬁ%b'?%ﬁ may be
i nt r oducedhibpetisyl ngradlprrmdyylbfeointmdlxd:edabyt\hwnglcﬁﬂtstmnbii:shﬁ)hi@ letshithémthh?ﬂ
roup na e .i ntroduce usi ng di net hyl di sui phide as the el ectrophile,

gn aFcohg!ePegqtr&P%"Iﬁ’a.?” @ic%l erHHgé'ﬂa}ﬁ eué\”r‘?&“ﬁﬁgQYdEﬁVHeara@'dQJﬂyé'@t@%Bh! l e

and an. ackfbamypre ami 0AueRd K Wel N GRICRAN\ I ScRgor Qyskagt sophi | e

Aromatic acids of formula ArCO2H may ali o) enera guenching
Gri gndOd etegophile oArgroatinlegidsr o fermuia tArCEeHboaydaiswi bie.gentratedtbyc aci ds

of formul thi. s t ho I d  contalning conpounds
in genera?‘u%%g@m&#%%g‘gﬁsQg{qrﬁ%gr@@ﬂé\fﬂaﬁ@poﬁ IQXIQL- acid halides
by reaction with a hal ogenati ng agent such as a thionyl halide e.qg.

thi onyl chloride, a phosphorous trihalide such as phosphorous trichloride

or a phosf¥iemalie s MfaferaailaudiC@sH paergratadoby Huat aethast iand asjst i onal |y
chl ori nat SA R G ConBsRg8n YerRE ALY b WA acinded AHIAIRSR, about 20
OCC t d5t he.g.eddidxhalidepenareactionowithey Hatogamatiagt agentnéechéisns ehioagi des of

halide e.g. thionyl chloride, a phosphorous trihalide such as phosphorous

trichloride or a phosphorous pentahalide such as phosphorous pentachloride

optionally in an inert solvent such as an aromatic hydrocarbon e.g. toluene or

a chlorinated hydrocarbon e.g. dichloromethane at a temperature from about

20 0°C to the reflux temperature, or may be converted into Weinreb amides of

formula ArC(O)N(OMe)Me by conversion to the acid halide as just described

and subsequent reaction with an amine of formula HN(OMe)Me or a salt

thereof, optionally in the presence of a base such as an organic amine, e.g.

triethylamine in an inert solvent such as an aromatic hydrocarbon e.g.

25 toluene or a chlorinated hydrocarbon e.g. dichloromethane at a temperature

from about 0°C to ambient temperature.

Compounds of the invention and intermediates thereto may be prepared by
alkylation, arylation or heteroarylation. For example, compounds containing a
30 —L'™H group (where L' is a linker atom or group) may be treated with an

alkylating agent Cy'Z? in which Z2 is a leaving atom or group such as a
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formula ArC(O) N(Owe) Me by conversion to the acid halide as just described
and subsequent reaction with an amne of fornmula HN(Owe)Me or a salt

t her eof , wpt2oowmmbs4sy i n the presence of a base such as amCEIGR2003002667ne,
e.g. triethylamne in an inert solvent such as an aronati c hydrocarbon
e.g. 25 toluene or a chlorinated hydrocarbon e.g. dichloronethane at a

t enper at urigalofé®rateloue. T FRoARB] &M rfRIPBIdRhHEE %ram%l ofopt Re

i nvention andéi nt er redi at es thgreto msg/rF é E’:d@t;')lgréegrby a @égﬁ i%n?l

aryl ati on BHPhRA¥Xar yIgiolpn. Bochexaapl e, aconpaliydsulphotyioxy,ng a.g.30 - L1H
group (whg: ' | tom or grou may be treated with an

al kyl at i nghgléég#{ﬁ %}@ié'pﬂﬁﬁ%ﬁ%}é I‘Przarxl%l%hﬁyé%ymge-ﬁt onostengsylphosyionyas a
-52 WO 200##60p0846 PCT/ GB2003/ 002667 hal ogen atom e.g. a fluorine,

chlorigf, brom ne or iodine atomor a suiphonyl oxy group such as an
al kyl sut phonyl oxy, e.g. trifluoronethyl sul phonyl oxy or aryl sui phonyl oxy,

o sohce o A BALRIE I BE SRR o 1) ARl BRSLER PT BRstotiateam |

presence of a base such as a  car

car bonat e,caaiordte e igdeaesium opp@@ssihﬂﬂtaﬂbohdié?@rﬂ@koﬁﬁeﬁe@!i‘)g'té&iurﬁ- g
sodi um hy ol ar aprotic solvent such as an amde, e.g. a

ride, in a di vent
substit ut Eﬁlgﬂ’f'el% @’Lﬁcﬂi’ggd%i%twmﬁ}hﬁéqﬂd@e”ba dipplan aprstticeolvant gucla cycli c

et her suc t vl pofau ; . her, | ¢ nds.containing a
PLoH gy oupan i D o B AR e SRR el BB ET0E P

t hi oachd atatleer, efda eydliosthersuchemstatrahydmifiiant he al kyl ating agents j ust
described but in which Z2 is replaced by a 15 C(O Z3, C(S)Z3, -N R2)COz3or
-N(R2) C(S)Z3 group in which Z3 is a |leaving atomor group as described for

Z2. The r éacinotierr@anisie Pe6irpolREs ic@miéﬁngge.( gﬁeﬁt‘gﬁ)g{)ha% Bafiad 5?8\% as a

hydride, e.g. sodium hydride or an am ne, amne o
N- net hy| mbihbeifdactianglised diwaewlatian br doacialioydonteadmphy tyaeactsm, e. g.

ai ot byt T e RIS I MR By AR BTER R ridierby det y. e
15 C(0)Z% C(S)Z°, -N(R®)COZ%r -N(R)C(S)Z® group in which Z° is a leaving
atom or group as described for Z2 The reaction may be performed in the
presence of a base, such as a hydride, e.g. sodium hydride or an amine, e.g.
triethylamine or N-methylmorpholine, in a solvent such as a halogenated
hydrocarbon, e.g. dichloromethane or carbon tetrachloride or an amide, e.g.
20 dimethylformamide, at for example ambient temperature. Alternatively, the
acylation may be carried out under the same conditions with an acid (for
example one of the alkylating agents described above in which Z2 is replaced
by a -COzH group) in the presence of a condensing agent, for example a
diimide such as 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide or N,N'-
25 dicyclohexylcarbodiimide, or a benzotriazole such as [O-(7-azabenzo-triazol-
1-y)-1,1,3,3-tetramethyluroniumjhexafluorophosphate advantageously in the
presence of a catalyst such as a N-hydroxy compound e.g. a N-
hydroxytriazole such as 1-hydroxybenzotriazole. Alternatively the acid may
be reacted with a chloroformate, for example ethylchloroformate, prior to the
30 desired acylation reaction
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acylation may be carried out under the sane conditions with an acid (for
exanpl e one of the al kylating agents descri bed above in which Z2 is

repl aced wbyoa/00B38H group) in the presence of a conden®ChEGEROESM026670r
exanple a diimde such as 1-(3-dinethyl am nopropyl)-3-ethylcarbodiim de
or N,N 25 dicyciohexylcarbodiimde, or a benzotriazole such as

[O(7- azadérﬂduﬂhera@wmple compounds may be obtained by sulphonylation of a

b L, Db AR S gl b ARRABRLALA S S 1
hydr oxytrlanzwétﬁ@ag@nta%&mmmxz@%\iféﬁlééé#@i/% s‘bbtgﬁpﬂaié'sféﬁ? gj}suem d may

be reacted with chiorof ormate, for exs\gﬂle et hyl or of or prior to
the 30 ddiy WE'éPhéd@il i5ta balogeaAtophsugsa mwatomda tREPreBRR36082667 | n

furt I | at
compound CaEare aEA TR B p SRS HRRb R e solifrB e Ihi”a%%Lwt
al kyl at . n@uegemta?n briide,re.ghs sabERtuted aeRlers@ch ay dimefplyfRoiab Hal
group in Wthgeh.E%éel s a hal ogen atom such as chlorine ato |n t he

pr esence &ag nitgMpPekaFP-e an i norgani ¢ base such as sodi um hydri de
in a solvent such as an am de, e.g. a substituted am de such as
di met hyl formam de at for exanple ambient tenperature. In another exanple,

conpounds e @mottieti exanaplel 2éimpoands aontiihingesl —4Bdvgrou Qasﬂ&éﬁﬁéﬁ gpowd ed with
cribed but in ich Z2 is replaced by

f,fh | |
on° - Q1 Sy 4 cRUBBR, B Uk dr Bt IEARer oeniniusl desariped tifide sdd of o
phosphi nezzes Gepltabé@f!ﬁ/néih ROP$S B "t? m'i dscﬁv%rﬂ?u& Yehe rtet? Bfirad i Sy

di i sopropyl - or di net hyl azodi car at e ter ps such as = CORAI k6
and - CO2RPresencreoica mhesabing: er@rwwhanylpmosmdelancbamhtwam duchras o may be

ryar of yai S RTROEATBRERE HeCaraiit e ol Al ke or W et d- of

base-catal ysed hydrolysis may be achieved for exanple by treatnment with an
or gani anic acid, e.g. %rlfluoroagetlc 20 acid in an organic

sol velﬂg O%@!‘er}&grgHP%ﬁHﬁEt%a'n@O@Nka amdeeQeRatn thesoempasnd of doroatia ¢t ) ¢ aci d
in a sol veRY Hitrhedfatds MWaRt8 ma) 58 KBhlefBE b ey 8:2?esp0ndmg acid [-

CO:H] by acid- or base-catalysed hydrolysis depending on the nature of the
group Alk® or R*. Acid- or base-catalysed hydrolysis may be achieved for
example by treatment with an organic or inorganic acid, e.g. trifluoroacetic

20 acid in an organic solvent e.g. dichloromethane or a mineral acid such as
hydrochloric acid in a solvent such as dioxan or an alkali metal hydroxide,
e.g. lithium hydroxide in an aqueous alcohol, e.g. aqueous methanol.

In a further example, -OR® [where R® represents an alkyl group such as
25 methyl group] in compounds of formula (1) and intermediates thereto may be
cleaved to the corresponding alcohol -OH by reaction with boron tribromide in
a solvent such as a halogenated hydrocarbon, e.g. dichloromethane at a low

temperature, e.g. around -78°C.

30 Alcohol [-OH] groups may also be obtained by hydrogenation of a
corresponding —OCH2R*' group (where R*' is an aryl group) using a metal
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e.g. lithium hydroxide in an aqueous al cohol, e.g. aqueous nethanol. In a
further exanple, -OR6 [where R6 represents an al kyl group such as 25

met hyl grwoppodmostenpounds of fornula (1) and internedi *CEGR20ey®R&G7 MY be
cl eaved to the correspondi ng al cohol -OH by reaction with boron tribrom de
in a solvent such as a hal ogenated hydrocarbon, e.g. dichloronethane at a

| ow 1 empeseysieforceampafed pafadidCon W Ao Adudr SElc-aB RS 2Blvaheo be

obt ai ned by hydro%enatl on of correspondi ng - OCH2R3 roup (where R31 is
an aryl gsudm)aSueii ﬂQOhlmﬂn@IpFGSQ}EeVW ammwmmnnta/ dEresar
catal yst,

Cuch s efwalaglt o ould ol i RBCReT Y e Ber i ol AhetoRt o

hydr ogen, e&éﬁm@r-mwgr@]ﬁy Rl deogdrigaters frobn thergerfedbbneingl dstéetdier
exanpl e enerated fromthe corresponding ester [e.g. 5

CORAI k€] &O @ér@fdéldﬁif'm@] lgfﬁblq |l cedusrtiony disiRg ffof CXRENPIE @ SORBIRN ex
ol vent s e TR Such B8 LFL HRAUR o< Br 30aRRA bR BREARIN “Fre”

conpounds seBgnbeuctoay endthdnoll0 to a correspondi ng - OR6 group by coupling
with a reagent RGOH in a solvent such as tetrahydrofuran in the presence
of a phosphine, e.g. triphenylphosphine and an activator such as diethyl

di i soprop asrsli-en Eﬁhpéﬂ

[ - NHSO2NH ﬁ aB?@uBésq?W%gdlconpound@%§%%heé |mrJ1'Q§§Hll ngt her exanpl e,
by reddi w\am‘ormspondm‘@pdaﬂl IQQOWTbYl@O[JpIMI@ZWI'(hV&I teagent RiQH idea solveht
presence of an org such_a yridi ne at vat ed te erature,
e.g. the PHFRWES eﬁ%@ﬁ‘ﬁ?@ra'}o 'Pnstgﬁotpl@rseaﬁ%nﬁ%e %orfﬁmqg Hining a
- NHCSR7' otripHepifiRosphMied artyareagtivels efichy dsf Qﬁéng ad;@,@bfdwpongr ng
conmpound cont aining a - NHCOR7 or -CONHR7 group with a thiation reagent,

such as L&imethylazedicasberef@teor P2S5, in an anhydrous solvent, for exanple a
cyclic ether such as tetrahydrofuran, at an el evated terrperature such as
the refl ux tenperature.

15 Aminosulphonylamino [-NHSO2NH2] groups in the compounds may be
obtained, in another example, by reaction of a corresponding amine [-NH2]

- with sulphamide in the presence of an organic base such as pyridine at an
elevated temperature, e.g. the reflux temperature.

20 In another example compounds containing a —-NHCSR’ or —-CSNHR’ group
may be prepared by treating a corresponding compound containing a —
NHCOR’ or —CONHR’ group with a thiation reagent, such as Lawesson’s
Reagent or P2Ss, in an anhydrous solvent, for example a cyclic ether such as
tetrahydrofuran, at an elevated temperature such as the reflux temperature.

25
In a further example amine (-NH;) groups may be alkylated using a reductive
alkylation process employing an aldehyde and a reducing agent. Suitable
reducing agents include borohydrides for example sodium
triacetoxyborohyride or sodium cyanoborohydride. The reduction may be

30 carried out in a solvent such as a halogenated hydrocarbon, e.g.
dichloromethane, a ketone such as acetone, or an alcohol, e.g. ethanol,
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25 In a further exanple am ne (-NH2) groups nmay be al kylated using a
reductive al kylation process enpl oyi ng an al dehyde and a reduci ng agent.
Sui t abl e woedudionggeagent s i ncl ude borohydri des for exanpCe/GRrdi3NIR667
triacet oxyborohyri de or sodi um cyanoborohydride. The reduction nay be 30
carried out in a solvent such as a hal ogenated hydrocarbon, e.g.

di chl oro AP BRId QliciRsahEslidtdcid &t Groghdanol
-55 WO 2%46}%8‘8%0?%8%%?“&%3%&8@%%67 vvhebre n%cessary in the presence of an

aci d sucmnalsieat tamperatine. Mteatively, taetsindne arshplsdelyde snanbedpiiigllyvel y, the
i d al dehyd i,nitiall ted |

ot | ¢ TRgdeg A sAvEnE St s oot i Ocalob £ 8y tddens 4 B8 o

the preS%“u%fec@éd%mﬁ%g&%&i@hyﬁtthefmés@warﬁeﬂ@abbmiystMmremnmleport such

as carbon, Tn a solvent” such as an alcohol, e.g. ethanol. In a further
exanpl®, patiadiein) oNHRBUpPOTSHCh @scarbenipa Selvenbsueh as @) algahol. e.g.
intermedieg es thereto may be obtained by hydrolysis froma correspondi ng
10 imde ba Aaction with hydrazine in a solvent such as an al cohol, e.g.
et hanol at anbient tenperature. In another exanple, a nitro [-NO2] group
may be reduced to an anmine [-NH2 for exanple by catal ytic hydrqgenation
usi ng f orinexfurihes expanpRIge ANINE {1’1‘14"2] PEOURL HER @P@PXQS r?t?%ﬁ\l“%%t(ﬁ% ., for
exanpl e | adi ‘ S ; f { I i an
cther, o DerPRERS dhdreld BRY beoboirRY £ @&'Vﬁﬁéf{%ﬁn%ﬁ?Fr8§H%§“'?ﬁem cal
r educq onmige by reactiexaithlydeazime &l a selvent suioh @s an alephol; 8.g. 168 #@sence of
an acid such as h droch#ori c acid. 20 In a further exanple am ne (-CH2NH2)
groups i rAtESARSOhIENREYPhul a (1) and internedi ates thereto may be

obt ai ned by reduction of nitriles (-CN), for exanple by catalytic

hydr ogenati on using for exanple hydrogen in the presence of a netal

cat al yst , Infanoteemexarepleall nitd (NQa) gsowR pryr e serucagsto aambie [-BiH2Raney ()

ni ckel, in a solvent such .as, a ;€. yel i t as
tetr ahydrfjéf Lﬁ"é‘ﬁ‘%? qyn Cafaéﬂl?oi‘y@ff’ggnﬁi?rhé%mga%@ %)t( 'ﬁ%%l %8@?%51% Y in
15 presence of a metal catalyst, for example palladium on a support such as
carbon in a solvent such as an ether, e.g. tetrahydrofuran or an alcohol e.g.
methanol, or by chemical reduction using for example a metal, e.g. tin or iron,

in the presence of an acid such as hydrochloric acid.

20 In a further example amine (-CH2NH2) groups in compounds of formula (1)
and intermediates thereto may be obtained by reduction of nitriles (-CN), for
example by catalytic hydrogenation using for example hydrogen in the
presence of a metal catalyst, for example palladium on a support such as
carbon, or Raney® nickel, in a solvent such as an ether e.g. a cyclic ether

25 such as tetrahydrofuran or an alcohol e.g. methanol or ethanol, optionally in
the presence of ammonia solution at a temperature from ambient to the reflux
temperature, or by chemical reduction using for example a metal hydride e.g.
lithium aluminium hydride, in a solvent such as an ether e.g. a cyclic ether
such as tetrahydrofuran, at a temperature from 0°C to the reflux temperature.

30
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the presence of anmmonia solution at a tenperature fromanbient to the
reflux tenperature, or by chem cal reduction using for exanple a netal
hydri de ew@.2004/G00d86um al um ni um hydride, in a solvent skch/GEo@noedher e.g.
a cyclic ether such as tetrahydrofuran, at a tenperature fromO Cto the
reflux tenperature. 30 -56 WO 2004/ 000846 PCT/ GB2003/002667 |In anot her
exanpl e, ﬂmlamwneraewmplea suhghuwoatomos dis , the ocorepaumdss feheaxamplesenenin a
group L1 or

idi sed to.the orr ndi n suI or. _sul phone
dsing an GeesHnting douRLSrdn mey peBraRRaEEe tondspenRg LiiShefisybenzo <
acid, in ap élﬁlﬁﬁénéouéiﬁgt af USKIdRING AtEn® IieH Eéi‘. @ d@r‘@i;ﬂca’ﬁ'@o%ge:%g
di chI oronet hane, at around anbi ent” tenperature. In further exanple

N-oxi des ehlareperexyoenzsic f acidulin @n) inery swvg@hmh B apraiegenatedr

exam) % P BSOS 8 b R BTR R OREP et o L 00"

of conpounds of fornula (1) may be prepared by reaction of conpounds of

formula (1) with an appropriate base in a suitable solvent or mxture of
sol vent s &1 §.fuBhebexpinple Nwpidas oferrpendmotdiorarlae(y may Brgsnasekiee, 15 or

an 2 Conolyoia By £ BRI HERRIETS B2 oRESsIAG Sl Brish, 4 des! red

to obtain"a par I omer of a conpoun is may be
produced ftesonized aboes porethtion ttmthétprepaw’atloamﬁmtemredlates&ﬁrfgrramm (®hi t abl e
conventional procedure for resolving 20 enantioners. Thus for exanple

di ast éleoneri ¢ derivatives, e.g. salts, may be produced by reaction of a
m xture of enantioners of fornula (1) e.g. a racemate, and an appropriate
chiral compound, e.g. a chiral base. The diastereoners may then 25 be

separ at ed Sajtsany compeundstofndamaylaf ¢t) erayrpbe piepargdt byl ‘reantibonoand t he

desired ti by tr
ot ance WREIRSUAS A HENEREEh oty anoAripBRoR-Basein &, APieBls SolvBat B ocess a
racenat e ehixfupé B ksalvehls &BY aR@rgamarsdlvsht such as an ether e.g. diethylether,

15 oran alcohol, e.g. ethanol using conventional procedures.

Where it is desired to obtain a particular enantiomer of a compound of

formula (1) this may be produced from a corresponding mixture of

enantiomers using any suitable conventional procedure for resolving
20 enantiomers.

Thus for example diastereomeric derivatives, e.g. salts, may be produced by
reaction of a mixture of enantiomers of formula (1) e.g. a racemate, and an
appropriate chiral compound, e.g. a chiral base. The diastereomers may then
25 be separated by any convenient means, for example by crystallisation and
the desired enantiomer recovered, e.g. by treatment with an acid in the

instance where the diastereomer is a salt.
In another resolution process a racemate of formula (1) may be separated

30 using chiral High Performance Liquid Chromatography. Alternatively, if

desired a particular enantiomer may be obtained by using an appropriate
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30 using chiral Hi gh Performance Liquid Chromatography. Alternatively, if
desired a particular enantioner may be obtained by using an appropriate
-57 WO 2080/200084d66 PCT/ GB2003/ 002667 chiral i nternedi alP€TiGB2008002667t he
processes descri bed above. Alternatively, a particular enantioner my be
obtai ned by perform ng an enanti onmer specific enzymatic biotransformation
e.g. an egli@l iftsanedintd ;m o BOtRNpRICEEEs deatitbed AleoveuAlteyiatiyelynby t he
enantionerically pure hydrolysed acid fromthe, 5 unreacted ester. anti pode.

Chr ot ogparpibylar esentiemar mayabe ebtaiRad HyHRSTYBING AN Q13RI 0mSs SPLCIfign
procedures_Imay .al so et i JiEd inaadn RERGYHSE Snghere it
is desi rgY t%?%ﬂtﬁﬁa%gﬁ’rgp%ﬁlﬂr gggéomet b?(?:r%ﬁ'ss%rngél gf r'Eh_e i nvention. 10
The fol | oieRd pEXAMRY esnly | thes lenahtomeeicaliw gnireohydralysede apist dtom elfiear e in
0C. The follow ng abbreviations are used: NWMM - N-nethyl norphol i ne; Et OAc
- ethyd adweacted eeCRANtiPQES-hanol ; BOC - but oxycarbonyl ; 15 DCM -

di chl oronet hane; AcOH - acetic acid; DI PEA - diisopropylethylamne; EtOH -
ethanol; Pyr - pyridine; Ar - aryl; DMSO - dinethyl suiphoxide; Pr -

i sopr opy| Chrdmid@graphyet heceistadlisatida - andt hgther 2gomygntiory t SERREAt®uran; h -
hour; MCPBA - 3-chl oroper oxybenzoi.c.aci d; NBS - r Lo ide: FMOC -
9-f | uor enPWQ%fiHEﬁ@B‘QB’%WB? Ys .Wltﬁﬂ%SFm?g'ﬁE%sf at ﬁb%&g@@ﬁg%ﬁér@ s

1,8-D azafig i3 BRARE A ghetiBdsomer of the invention.

1-[3-(di é%ﬁg%agﬁ%éiﬁgyl | -3-ethyl carbodii m de hydrochl oride; 25 HOBT -
1- hydnoxybenzotri azol e hydrate; BI NAP -

2,2 -OLe(t henyl phospt o) o DUERULIVA| R ML o e

The following abbreviations are used:

NMM - N-methylmorpholine; EtOAc - ethyl acetate;
MeOH - methanol; BOC - butoxycarbonyl;
15 DCM - dichloromethane; AcOH - acetic acid;
DIPEA - diisopropylethylamine; EtOH - ethanol,
Pyr - pyridine; Ar - aryl;
DMSO - dimethylsulphoxide; iPr - isopropyl;
Et20 - diethylether; Me - methyl;
20 THF - tetrahydrofuran; h — hour;

MCPBA - 3-chloroperoxybenzoic acid; NBS - N-bromosuccinimide;
FMOC - 9-fluorenylmethoxycarbonyl; r.t. — room temperature;
DBU - 1,8-Diazabicyclo[5,4-0Jundec-7-ene;
EDC - 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride;
25 HOBT - 1-hydroxybenzotriazole hydrate;
BINAP - 2,2'-bis(diphenylphosphino)-1-1’-binaphthyl;
DMF - N,N-dimethylformamide;
DME - Ethylene glycol dimethyl ether
p.s.i. - pounds per square inch
30
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p.s.i. - pounds per square inch 30 -58 WO 2004/000846 PCT/ GB2003/ 002667

All NVRs were obtained either at 300MHz or 400MHz. Conpounds were naned

wi t h t he wboefooedsboher Bei |l st ei n Aut onom supplied by MPCTIGH2003@R2é6GN
Systens GrbH, Theodor-Heuss-Allee 108, D-60486 5 Frankfurt, Germany or ACD
Labs Nane (v.5.0 or v.6.0) supplied by Advanced Chem cal Devel opnent,
Toronto, AANAARs MR igheq diPRr bi were generated on a

Hewl ett Packard 1100 CE.IIVB ll,ISI ng tgﬁéMH%TC? oW ng ?ol | owi ng net hod:
Phenonenex Luna 3 10 C18(2) 50x4.6nm col umm; m)bl | e phase A = 0.1 %formc
acid in ter: nphile phase, B c n, MeCN, wrate of

0. ontni n- GOTERN eirérP&éP%‘iM’tQ tﬁﬁé"{ ei‘a'm%ﬁi‘eal r?é‘t%omlshﬁpp &l by 15 2. 00
95 3.00 9RIDL fmfemshildtesPstehil CfbH Wela@br éxb%e%omt tD-eﬁgséCOf‘d' tions B)

were used: LCMS retention tines (RT) quoted were genérated on a Hew ett

Packar @ 26ra11kim1b/6$rémammrnﬁcghlnamﬂ@amﬁo(w5:0m vs5.6) euprlEldﬂ%yl gl( g;:t r5 Oi 86 ay
i oni satio enonenex Luna mm x
4. 6mMmm coﬁﬂwgﬁ?@?@?mﬁ’p&‘%ﬁ@ qrg?n‘lk’] d in water; nobile phase B

= 0.08%formc acid in MeCN, flow rate of 3.0 m.m n- 1, colurmterrperature

35C. 25 -59 WD 2004/ 000846 _PCT/ GB2003/ 002667 Gadient: Tinme (mn) %A 98
LCMS retention times (RT) quoted were generated on a Hewlett Packard

1100 LC/MS using the following following method: Phenomenex Luna 3p
10 Cy(2) 50x4.6mm column; mobile phase A = 0.1% formic acid in water;
mobile phase B = 0.1% formic acid in MeCN; flow rate of 0.9mLmin™, column

temperature 40°C.

Gradient:- Time %B
Initial 5
15 2.00 95
3.00 95.
5 end

Where stated alternative LCMS conditions (Conditions B) were used:
LCMS retention times (RT) quoted were generated on a Hewlett Packard

20 1100/ThermoFinnigan LCQ Duo LC/MS system using Electrospray ionisation
and the following LC method: Phenomenex Luna C1s(2) 5 100mm x 4.6mm
column; mobile phase A = 0.08% formic acid in water; mobile phase B =
0.08% formic acid in MeCN; flow rate of 3.0 mLmin'{, column temperature
35°C.

25
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0.00 95.0 5.0 4.40 5.0 95.0 5.30 5.0 95.0 5.32 95.05.0 6.50 95.0 5.0
5 Internediate | Ethyl 3-am nothienof2, 3-bl pvridi ne-2-carboxvlate A m xture
of 2-chl owo-28e400pe8¥6pyri di ne (330g), ethyl 2-mercaptoacePal&B2@ED26]) ,

sodi um car bonate (265g) and EtOH (1.2L) was heated to reflux for 4.5
hours. It was then cooled to anbient tenperature, added to water (1 O.) 10
and the addition was washed in with water (5L). The resulting slurry was
stirred for 30 mnutes and then it was filtered. The filter cake was washed
with two foadieotis of water (2 x 2.5L) and dried at the punp. The solids
were then dried to constant weight under vacuumat 45C to yield the title
conpound as a brown solid (493.1 g, 93.2%. SH (CDCI3) 8.68 (1 H, dd, J
4.7, 15 I77HeYmin)- 93%A H dd, J 8.34Bl.2Hz), 7.29|(1 H dd, J 8.5, 4.7Hz),
5.90 (2H__Dh) 4°381(2H, q, 1 7 0HA), 1.40 (3H t [J 7.0Hz). LCMS RT 2.9

m nutes, | 240 (M+H) +9b6dt er medi ate 7 20 Et hyl
3- br onot hi,enof 2, 3- bl §Vdi di ne- 2-cartc§§v¢nat e Internediate | (363.6Q9g) was
added in 60 ions oyer-two hours tq @ mxture of c¢opper(ll) brom de

(403. 3g) § stagoutyl nisrate (220.69) {a@mlpacetonitrile (3.6L) stirred at a
tenperature of 20 tp 25C. The mixtyre was stirred at 20C for 2 hours
before i{5w& sl ow y98dted to 2M HPIFQq) (4.2L). The reaction mixture 25
slurry vvaéo‘%jlteredﬁg t he solids Ve e washed with water (500nlL). The -60
WO 2004/ 000846 PCT/ 3/ 002667 dorbined filtrate was extracted with
ethyl acetate (8L), this ethyl acetate solution was washed with 2M HCl (aq)
(2.2L). The solids were dissolved in ethyl acetate (6L), this solution was
washed & winterigediater] 1oy (aq) (4. 4L and 2.2L). The two ethyl acetate

sol uti ons pigves-hhGRcEMBRLEE S-BipYrithtd o abbiylate
A mixture of 2-chloro-3-cyanopyridine (330g), ethyl 2-mercaptoacetate
(361.29g), sodium carbonate (265g) and EtOH (1.2L) was heated to reflux for
4.5 hours. It was then cooled to ambient temperature, added to water (10L)

10 and the addition was washed in with water (5L). The resulting slurry was
stirred for 30 minutes and then it was filtered. The filter cake was washed
with two portions of water (2 x 2.5L) and dried at the pump. The solids were
then dried to constant weight under vacuum at 45°C to yield the fitle
compound as a brown solid (493.1g, 93.2%). 6H (CDCls) 8.68 (1H, dd, J4.7,

15 1.2Hz), 7.93 (1H, dd, J 8.5, 1.2Hz), 7.29 (1H, dd, J 8.5, 4.7Hz), 5.90 (2H, b),
4.38 (2H, q, J 7.0Hz), 1.40 (3H, t, J 7.0Hz). LCMS RT 2.9 minutes, 223
(M+H)”

Intermediate 2

20 Ethyl 3-bromothieno[2,3-b]pyridine-2-carboxylate

Intermediate 1 (363.6g) was added in portions over two hours to a mixture of
copper(ll) bromide (403.3g), t-butyl nitrite (220.6g) and acetonitrile (3.6L)

stirred at a temperature of 20 to 25°C. The mixture was stirred at 20°C for 2
hours before it was slowly added to 2M HCl(aq) (4.2L). The reaction mixture

25 slurry was filtered and the solids were washed with water (500mL). The
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5 2M HCl (aq) (2.2L) and twice with water (2 x 2L). The ethyl acetate
solution was then dried (MgSO4), filtered and concentrated in vacuo at 40
nbar and weQ@4/moggve a solid residue. This was broken ®pTABRROEK(0RETTL O
constant wei ght under vacuumat 45C to yield the title conpound as a brown
solid (458.5g, 97.9%. 6H (DVSO-d6) 8.89 (1 H, d, J 4.7Hz), 8.47 (1 H, d,

2551 ot Byl s Gyl a1 40 (O

3- Br onot tsokutiohayas aghed dwt’mzm-ld@r(iaq)(@ 2lt e Thesolits Wereldisaolvkbdim y of

VCPBA (240 CEIAE 18, Tncsaliion wasdepneatvicarvisl b HGIGa) A ange *°0%

react | on ). MRS bifypdcslalé SERNbRSRRTEMNKIPOREInkhand Wasneg i On

m xture was ‘quenched w'th water (800m) d pH adjusted to 8. with 10%W v
sodi urh c 2\ tizi(an)<312L) iaoa tMCZBWﬁh)Waf&?h@ )bab) chqlﬁéIQdQCBaiersomloﬂas renoved

and the or n|c ter until . pH 7. The an | ayer was
concent r iR YERECAISARE Rusta il bteattiten ftvdoua 240 BYOERRG n2”a 1 an
solid. Thege ertu@/@é@@u@tremaepmmé waé baker Up andndtiddtol &ristant

butyl met hyl ether (600nmL) for_ 1 h at 0-5C to give the title conmpound (1749,

77% . 6HWeigd @)des vagcuum & 45§ tayyisldtheditigigompourgizag @ browasolig 8. 3,

o5y 1 gy o et é%f’ i) 8 sttt ¢ do el By e R 4 ety

3- br orm- 6~ pxq1 6, Hdelshadzt ¢Hm engé 2218; ! py RHE neim G, haxyl2MA. 30 A mixture
of Internediate 3 (5 Ong 66mol.) and DVF m.) was set to stir at 0C

under ni ti@YeRT 3 mmlétese%%& (MiHh xt ure was added trifluoroacetic -61 WO
2004/ 000846 PCT/ GB2003/ 002667 anhydride (3.49g, 2.36nlL, 16.6mmol) in one
portion via syringe. After stirring for 16 hours the volatiles were
renoved iinteraadiatendl t he resi due co- evaporated with tol uene (2x201). The

%Eged??teﬁwgg é%s!!é ﬂgnnoiét,éabitpvrldlne-g-car xyl(a%e h-%& The EtQAc extracts

15 To a slurry of Intermediate 2 (214g, 0.747Mol) in DCM (2140mL.) under
nitrogen was added MCPBA (240g @ 70% = 168g, 0.97Mol) portion wise
over 0.5h. The reaction was then stirred at room temperature for 18h. The

reaction mixture was quenched with water (800mL) and pH adjusted to 8.5
with 10%w/v sodium carbonate solution (1250mL). The basic aqueous layer

20 was removed and the organic layer washed with water until pH 7. The
organic layer was concentrated in vacuo and the crude fitle product was
recovered as a tan solid. The crude product was purified by slurrying in tert-
butylmethylether (600mL) for 1h at 0-5°C to give the title compound (174g,
77%). 8H (CDCl3) 8.44 (1H, dd, J 6.2, 0.8Hz), 7.87 (1H, dd, J 8.3, 0.8Hz),

25 7.48(1H,dd, J 8.3, 6.2Hz), 4.49 (2H, q, J 7.1Hz), 1.48 (3H, t, J 7.1HZz).
LCMS (ES") RT 2.61 minutes, 302(M+H)"

Intermediate 4

Ethyl 3-bromo-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-carboxylate
30 A mixture of Intermediate 3 (500mg, 1.66mmol) and DMF (10mL) was set to
stir at 0°C under nitrogen. To this reaction mixture was added trifluoroacetic
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5 concentrated in vacuo. The crude product was purified by a re-slurry in
toluene (10nL) to give the title conpound as a beige solid (260ny, 52% . 5H
( DVBO- d6)wo2o@@o(su6H, brs), 7.75 (1 H, d, J 9.0H), 6.50CTGHEI03H026579. OHz) ,
4.15 (2H, q, J 7.1 Hz), 1.12 (3H, t, J 7.1 Hz). LCMS (ES+) RT 2.86

m nutes, 302 ((MtH)+, 100%. MP = 261.7-268.1 C. 10 Internediate 5 Ethyl

3- brono-6 ; - i ' - W lle-rvin .ate To a 2
necked 1 onn hkis GRS IS, 10l i 8n phrftr Ui SYinpe, AREEIhE) ¢
(302ny, 1fcpdmndurs teeppkatijdd Werrmnaaved 2 igmyo shdibemesidueoeny! bor oni ¢

i d .00 DCM i.di ne (158ng, 2.00mml). Th
eact | on BRI Win hoiuratXliior dherteS metshE YRR haTeo A ed on of
moi st ur e. with EtOPRCEXQ0ONRS. THE EtOAL iR oty w&%& @%q?%)’é)oéﬁ‘f hed with 2M

HCI (‘aq% (50nL), the aqueols was re-extracted . The 20
corbi néd eerpemtededét vacum M heaertde pivduct weasspuriEohly a rerslurdy ioMySO4)  and

t d i . Th d ifi
ot hanol - {o1AS) (- o AV i 15 oBMB3ES ARG n858 o d2dtimt: 20 by, 729
SH (CDC13 oo -k : H m,
570 (1 ?3“3’?’2?6%??52(’&1“5.%5’5@)&(@'B?J?g.'?'aféﬁj’%@f} Jpdopdusst )
LCVS ( ESHi2HRM, 2657 .3Hz3, il 2 BBst, S SHEMUGMS (S™xRI0A.86-r0i0a6te@C3021 nt er nedi at e

6 3- Br onD;Br.0X0- 6+ dianpdr | - bl pyri di ne-2-carboxylic acid Lithium
hydr oxi de((%%gh’yﬁ?(g@g@ ‘38%5“7%%’ |) was added to a 30 suspensi on of
Internediate 4 (5.0g, 16.55mol) in water (100nL) and the reaction stirred
for 5 mnutes. THE EI Onl) was added and the reaction was -62 WD

2004/ 000 3/002667 stirred at r.t. for 18h. 2M HCl (aq) (40nL)
25, podle el Bhborfiod8onolhoref e 72l fvRirBfhiBhbTS 3. AR ke B2 o Y
filtrati om, gi ve the

title conganbokydaxtean of f-white solid (4.5g9). SH
To a 2 necked round bottomed flask was added in sequence Intermediate 4

15 (302mg, 1.00mmol), copper(ll) acetate (278mg, 1.50mmol), phenylboronic
acid (488mg, 4.00mmol), DCM (5mL) and pyridine (158mg, 2.00mmol). The
reaction was stirred at room temperature for 18h with the exclusion of
moisture. The reaction was then diluted with DCM (50mL), washed with 2M
HCi(aqg) (50mL), the aqueous was re-extracted with DCM (50mL). The

20 combined organics were then washed with water (50mL), dried (MgSO,) and
concentrated in vacuo. The crude product was purified by a slurry in
methanol (12mL), to give the fitle compound as a beige solid (270mg, 72%).
8H (CDCls) 7.82 (1H, d, J 8.5Hz), 7.70-7.62 (3H, m), 7.54-7 .42 (2H, m), 6.70
(1H, d, J 8.5Hz), 4.15 (2H, q, J 7.1Hz), 1.14 (3H, t, J 7.1Hz). LCMS (ES*) RT

25 3.75 minutes, 378 (M+H)". MP = 201.6-206.0°C.

Intermediate 6
3-Bromo-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-carboxylic acid
Lithium hydroxide monohydrate (1.39g, 33.1mmol) was added to a

30 suspension of Intermediate 4 (5.0g, 16.55mmol) in water (100mL) and the
reaction stirred for 5 minutes. THF (10mL) was added and the reaction was
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(DMSO-d6) 7.90 (1 H d, J 9.2Hz), 6.67 (1 H d, J 9.2Hz), pyridone and 5
carboxylic acid protons not observed. Internediate 7 3-Brono-6-0x0-6,7-d
i hydr ot hiwoab@y®@essbpvri di ne- 2- car boxam de 1, 1' Car bonyl @cCrraBta@aioee6y3. 189,
19. 6rmol ) was added to a suspension of 10 Internediate 6 (4.30g, 15.7mmol)
i n anhydrous DVF (50nL) and the reaction stirred at r.t. under nitrogen
until sol gtifred aves. e nsayem KERaY NUoes)) wadatBsed tophyApafidide( SOnL of 28%

NH3 in water) was added and the Treaction stirred for 15 minutes before
renovi ng sesuliant pregipiatewas qelectadoby fllratinasweskee aeadngly wikx BIOK 75n.) and

treated W I : T sul tant sol i. l.ect,ed by
filtrati Oﬁm\,@%@g (i %@%EM%%ﬁW'WQ@%H Fihe title
conmpound Oale HeeWMHSe! J 9.2H2), @87 -(1A8Hd, § OMERYdByri H d, J 9.1
Hz) , 6.49%(9&/$H, _c?? J 9\.MlHHz), 7.33) (17,&1@5;’){’ Lcwgdg%"é%%@%@% (M-H) +. 20

| nt er médli £BEDAYEC BEishprodorsotabpegved

I hydr ot hi enof 2, 3- bl pvri di ne-2-carbonitrile To a suspension of Internedi ate
7 (3.70g, 13.55mmol) in DCM (200m.) was added pyridine (2.70nm, 34nmmol)

fol | oned ntermediatey Daceti c anhydride (2.40nm, 17mmol). The reaction was
stirred at r.t. for 8h before adding nore 25 trifluoroacetic anhydride
(1.20m, BrmOr6-0x0:6,/xd 2 leyridine-2-carboxaimidesh and was t hen

concent r atedaip “-;‘:{-V ‘- e cusnandad. 1 0. acidified to pH
2 wi th 2 Fg Y nick26le e T mB e Rided IS a M8 Bons B bF . “ashed
wi t h vidt einterrdediaite 6 (#80gad 6¢ nrooiiv anhidraustDMF(66p)add ths reagtane yel | ow
solid (3.2 . bH. ( 0d6) 7.92. (1 H d, J 8 8Hz), 6.73 H 30 d, J

8. 8Hz) . _Lé&&éﬁjézl-)t- r(f}{h!—%@%r“. U””%@'%"Zﬁ%ﬁ%@@ﬁ (%‘%W@Eéféosl 002667

I nt er medi AlrGmBnidmR h9ERMIO B0 BN28Y) NFi; Tn tatdly et R f’hgb' pyri d

i ne-2-carbonitrile "To an oven dried flask was’ added |Internediate 8 (2.0g,
7. 84mol ) reagiioarstireast oni16 ramutes hefoseremovingeolvents pyaaupl Theacet at e

(1. 429, 7r§sﬂHU8 Was suspended in water (75mL) and treated with 2M HCl(aq) (20mL).

15 The resultant solid was collected by filtration, washed with water and dried in

a vacuum oven to give the fitle compound as a pale brown solid (3.70g). 6H
(DMSO-d6) 7.69 (1H, d, J9.1Hz), 6.49 (1H, d, J 9.1Hz), 7.30 (1H, bs). LCMS
(ES™) 273 (M+H)".

20 Intermediate 8

3-Bromo-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-carbonitrile

To a suspension of Intermediate 7 (3.70g, 13.55mmol) in DCM (200mL) was
added pyridine (2.70mL, 34mmol) followed by trifluoroacetic anhydride
(2.40mL, 17mmol). The reaction was stirred at r.t. for 8h before adding more
25 trifluoroacetic anhydride (1.20mL, 8.5mmol). The reaction was stirred for a
further 8h and was then concentrated in vacuo. The residue was suspended
in water, acidified to pH 2 with 2M HCl(aq) and the resultant solid collected
by filtration, washed with water and dried in vacuo to give the title compound
as a pale yellow solid (3.20g). 8H (DMSO-d6) 7.92 (1H, d, J 8.8Hz), 6.73 (1H,
30 d,J8.8Hz). LCMS (ES") 255 (M+H)".
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5 anhydrous pyridine (1.3nL, 16mol) and anhydrous DCM (50ni). The
reaction mxture was stirred at r.t. with the exclusion of noisture for
48h. The woeaetdoossowas di l uted with DCM (50nL), washed WCTIGE2M3IACRE6AQ)
(100mL), saturated NaHCO3(aqg) (50mL), dried (Na2SO4) and concentrated in
vacuo. The residue was purified by chromatography on silica (5-10% Et OAc
in DCV linteompidiatetde title corrpound as a white solid (1.24g). 5H

g Dg/gO( 26?_'3? %7 2eh ’vﬁ)dme-Z-car%o tr!Ie

3- cyano- 6-1%- I rn?ﬂrtE sol ution of
sod?/um nmet hOXI eé)flhﬁ %/bgé ?m%‘s@f&'e‘?i’zlggérh@) ?ngﬁtbg )sqol ute EtCH
(360nlL) f pheoyledrdnic aerdjmn"fﬁgmbﬂramoll) casgér(ﬁhacétata/(drﬂﬁg;ﬂ 84mmol),
phenyl —t hi gacet am de. t aI A aI I an 99, 52, 63-67)
(500 . Snennudiate mgds el hnil aft Bhh Uil SeM BB dRR en "2l | owed
to cool eIt ABkurcORRSEMred at PV%fH foétechLh'ﬁorﬁ BRRioireorygheThas then 20
cooled to +5 and maintained at this tenperature for at |east an hour when

t he produtgaciion W@%dd@ﬁGQdNIByDﬁM (9Qml pwashes with 28 HEHRe) (H¥Pmlshed wi t h

vacuum at ARTSEANELEGRS, ehid et i 4 SheefisEFIent. 8g) “The
product t Mhe rebidaieness parnfied by cheshatoghagiy@h smdaw-@ﬂ% EsDAOH eId:M) 12.2 25
wt % by 1H nnr, corresponding to a corrected ZI eld of 114.1 DVSO- d6)

2 lsh1 topvering e GEOUTE agg WAL 1r24d). 51 (BMSPrE) TesBel Kot

5.63 (1 ) | ) utes, 229
5,53 (1 i oD 7lsA)sg (ER09088 R, 870 (], & S9 ofc).
3- Armi no- 6- oxo- 7- phenyl - 6, 7- di hvdr o-t hi enoF2, 3- bl pyri di ne-2-carbonitrile

-64 WO 2004/ 000846 PCT/ GB2003/ 002667 A m xture of Internmediate 10 (100g at

100% andlntermegiate 0 rije (30.4 n-) in acetonitrile (500 n.) was heated

t fl wh t
?BOE)rerL) UX Seffiunl’3-cl/ahoM8 bl fep¥idy 1 H-athydro Hn&ideyz-ftmo‘i&eal ﬁgdv":t eilo ¢ or

at | edst Aﬂ;oluhmmof bedmnmhaﬁtox%wﬂ\/le@ctb(@wt% p202.20) wasiaumidedTbe filter
cake was W%EQI% e i%“téﬂ é%bm Sfo]l &Nevéeby{ 3-dimethyluracil (75g) and 2-cyano-N-

phenyl-thioacetamide (Adhikari et al, Australian J. Chem., 1999, 52, 63-67)
(90g). The resulting mixture was heated at reflux for 8h and then allowed to

cool to ambient temperature overnight. The reaction mixture was then

20 cooled to +5° and maintained at this temperature for at least an hour when
the product was recovered by filtration. The filter cake was washed with cold
(+5°) absolute ethanol (450mL) and then dried to constant weight under

vacuum at 45° to give the title compound as a pale pink solid (130.0g). The

product thus obtained contains residual EtOH and MeOH, estimated at 12.2
25 wt% by 1H nmr, corresponding to a corrected yield of 114.1g. 6H (DMSO-

deé) 7.32 (2H, m), 7.27-7.18 (1H, m), 7.16 (1H, d, J 9.1Hz), 6.92 (2H, m), 5.63

(1H, d, J 9.1Hz). LCMS(Conditions B) (ES™) RT 2.43 minutes, 229 (M+H)".

Intermediate 11

30 3-Amino-6-oxo-7-phenyl-6,7-dihydro-thieno[2,3-b]pyridine-2-carbonitrile
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(500m.) followed by a cold (+10) m xture of acetonitrile and water (1:1,
300nmL). The product was dried under vacuum at 50 to constant weight to

gi ve t he wpDt2oet/@oswpound as an off-white solid (100.9qg). PEHGE2M3DOAGY 7. 90
(1 H d, J 9.6Hz), 7.46-7.33 (3H, M, 7.25 (2H, m, 6.95 (2H, br s), 6.35
(1 H d, 10J -9.61-1z). LCV5 (Conditions B) (ES+) RT 2.69 mnutes, 268
(MrH) +. A Riigture of aitermedidted (M0GE; alx t00%p hadwhidadetanitiiedB04 iy

nof 2, 3- bl pyrid i ne-2-carboxylic  aci h t 15. A m xt ure of

| nt er mediia@Esetanitrite GRP aL) T‘é@%eaéﬁ‘ﬁ agfq%.ﬁ HBF gﬁo?&@t’&?‘é”re("&?ﬁ@%}ﬁ?' in

et hanol (;6#x o Shniah d?ﬁlgj U 5 MmoWatir (1 Orl) was
t hen addéﬁma%g?}égl %e\ﬁavgéi?ﬁ%qare Qﬁ%a\%ggﬁe ﬁdwfﬁ\ tm)re water (2nmL). The

product Waschéh AdsUundiptaired atmmat fekGitticastdmsyaat thepgiduct wasgi ve the title
conpound as a pale pink solid ﬂO.BSg). 8H (DVBSO d6 1 H 204d, J

8. 2
9. 6Hz)5 TreBoyaidd by filtratias. The filtey cake m@so&ﬁheﬁrwab\?cow.@é CAweierd, J 9. 6Hz),

4.15 (2H, J 7. Hz 1.2 L, (L1 . Hz [t B ES RT
3. 29 fﬁndﬁngLéi@l}qmw qq#'ﬁ iﬁ%"éi"m"@ of éF%@Pﬁ%B %/ﬁ“cﬁ’%ﬁ%rté;' Bs ) (559

3.29 mr 21 . i i Ve e T
S o oo SERLYPRE bl el MY Gndel Rl gt SOPK edtictantdnaighbon 111 T2
m) in a _(/éfﬂhé [iﬂé@o(_rﬁf_@@ndb)saioﬁ@mﬂd sotite(180.8g), ShbDMBM=dG) Ki9r nedi ate 12

20 ortion wse, at such a rate to _keep the_internal rature bel ow
(25C9) Tﬁe @drtlic, idohBHEd K -A8rdrdx (Frhtrahy/ -2 Iﬁ%ﬁr m), %&Béfls%béﬁ;ﬁ%ﬂﬁuﬁtcat ed 30
al nost, ~conpl rS] : ' I al s ~af t her 30 m nutes
or 60 e BENS K G B O ST P e 2 (e o i xt ur e
was then poured onto 500ni of I MHCI (nb caution, brown fumes given off).

This was then extracted wi th dichloronethane (2 x 400nL). The conbi ned
organic chnterpediafgl?  hen washed with 1 M HC (3 x 300nmL), dried over

MySOt and;%ﬁﬁr-ﬁt@ﬁog?%h@nﬂEG’,?Qﬁﬁ@iﬁ“@hf@é}t,@%ﬁﬂiﬁ@-mmwmas t hen
recrystal yTI I sobuty et one : e product was dried
under vacacio ethybestero
15 A mixture of Intermediate 10 (0.34g at 100%) and ethyl bromoacetate
| (0.197mL) in ethanol (6mL) were stirred at room temperature for 1h. Water
(10mL) was then added. The solid was filtered and washed with more water
(2mL). The product was dried under vacuum at 40° to constant weight to
give the title compound as a pale pink solid (0.35g). 6H (DMSO-d6) 8.2 (1H,
20 d,J9.6Hz), 7.6 (3H, m), 7.45 (2H, m), 7.15 (2H, br s), 6.55 (1H, d, J 9.6Hz),
415 (2H, q, J 7.1Hz), 1.2 (3H, t, J 7.1Hz). LCMS (Conditions B) (ES") RT
3.29 minutes, 315 (M+H)".

Intermediate 9 (alternative route)

25 _?:_-§r0m0-6-0x0-7-phenyl-6.7-dihvdro-thienoﬂl.3-b1pvri(11ine-2-carbonitrile
To a mixture of anhydrous copper (ll) bromide (23.4g) and t-butyinitrite (14.8
mL) in acetonitrile (600 mL) at room temperature, was added Intermediate 12

(20g) portion wise, at such a rate to keep the internal temperature below
25°C. The addition took approximately 1 hour. Analysis by HPLC indicated
30 almost complete conversion of starting material after a further 30 minutes of
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constant weight to give the title conpound as a |light brown solid (15.14qQ).
5H (CbC13) 7.75 (1 H d, J 85Hz), 7.55-7.70 (3H, m, 7.35 (2H, m, 6.80 (1
H d, J Wo3biryeoodseMs (Conditions B) (ES+) RT 3.54 m nuP€T/GB003@R&@It i on
10 observed. Internediate 13

3- Ami no- 7- ( 2- chl or ophenyl ) - 6- oxo- 6, 7- di hydr ot hi eno f 2, 3-bl pyri di ne- 2-

boni £ 1 itie ey y g

b s(tri nethgler) T eatyohmifte RS helf iR RRis Bodme ye i BIERBOTE0 Y o

-78 C t o gaudon, briowrikfumasi gieep o} phisavas trenCattradgdhedithl | sot hi ocyanat e
7.729, 45, I d t ' b | ut i Th 1 xt

i owed 1 GTRnARE (2 0PIy The Eobiedi Tusticiaatis et | © "o
N, N- Di met indsiiedGiith Bt 481 (FRB0ohL) ased BvafigSAdhd réféartg heat ed at

reflux for 24h. Vol atiles were renoved in vacuo and tHe resi due di ssol ved
i n acetonidryness. (fheasujtingaiiude paeduaivas ihes recystaiined fiemmoethylhas added

dth ' h 0 f | h, h f
ehi or oacetSHLE KRS reBhns)” nmiodusbived e Ekfer VAL 6401 nued f or
1. 5h. Sorr%oﬁétahhwe@g}ﬁtta@Nerthbetiu(e-r&_ﬁx@urwgé%561@91/8%%81% (ﬁ%ffq)@nd wat er

was added to precipitatée the product. rown s d was ered off,
washed w ohl {@dd@k) {FOn{IH, and 8&5iER), (ARFHZ)7 G(8H,dn), §d35 (RHyime 68.8@ (1)t e

d ' 4. 39, t H (DMBO-d6) 8.10 (1 H d, J
SOTEeS ™ 843U LA it ey 15| o B VR Poerolah i) s
(1 H 10d, obs8rv8dz) . LCVB (ES+) RT 2.97 mnutes, 302 (MtH)+. 30 Internediate

14 -66 WD 2004/ 000846 PCT/ GB2003/ 002667
3- Brono- 7- (2- chl or ophenyl ) - 6- oxo- 6, 7- di hydr ot hi enof 2, 3-bl pvrid ine-2-

car boni tr'mt r ,f% ate 13 (1.17g, 3.88mmol) was suspended in
acetonitr H—g—@m%g.a—wpper (I'l) bromde (953nmg, 4.27mml) was added
fol | onwed ByAmihoi7{2-ehidrophendl)6iokérs,7-dihgdréieno[2Bblpvriding-2was stirred

at r.t. for 3h then partitioned
carbonitrile

15 Acetonitrile (10mL) was added to a solution of sodium bis(trimethylsilyl)amide
(100mL, 1.0M in THF, 100mmol) in THF (50mL.) at -78 °C to give a thick
white precipitate. 2-Chlorophenyl isothiocyanate (7.72g, 45.45mmol) was
added to give a brown solution. The mixture was allowed to warm to r.t. over
1h then diluted with EtOH (50mL). N,N-Dimethyluracil (6.4g, 45mmol) was

20 added and the mixture heated at reflux for 24h. Volatiles were removed in
vacuo and the residue dissolved in acetonitrile (100mL). Chloroacetonitrile
(2.85mL, 45mmol) was added and the mixture heated at 50 °C for 1h, a
second charge of chloroacetonitrile (2.85mL, 45mmol) was added and
heating continued for 1.5h. Some of the acetonitrile (~50mL) was removed in

25 vacuo and water was added to precipitate the product. The brown solid was
filtered off, washed with water (60mL) and Et,O (50mL) and dried to give the
titte compound as a brown solid (14.3g, quant.). 8H (DMSO-d6) 8.10 (1H, d, J
9.7Hz), 7.75-7.73 (1H, m), 7.65-7.54 (3H, m), 7.14 (2H, br s, NHy), 6.54 (1H,
d, J 9.7Hz). LCMS (ES™) RT 2.97 minutes, 302 (M+H)".

30

Intermediate 14
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between 2M HCI aq (I OOm.) and Et QAc (100nmL). The organic | ayer was washed
wth 2M HO aq (50nL), 2M NaOH ag (50nm) and water (25nL), dried (Na2SO4)
and concewODrateossa vacuo. Purification by columm chrorarap2a@ne2463i | i ca,
O0to 5%EtOAc in DCM gave the title conpound as a 10 pale brown solid
(980my, 67% . 8H (CDCI3) 7.70 (1 H d, J dd, J 1.7,
7.7Hz) , 73-EBromarT-(2achlondphén 6, Grdli i i H d, J
9.7Hz). L S+) RT 3.56 mnutes, 365 (MtH)+. Internediate 15, 15 Sodi um
3- cyano- 1%—&& phenvl ) - 6- oxo- 1, 6- di hydropyri di ne-2- thiolate Sodi um

bi s(t e d R ol ded | ow
Lo sol o eg A ROF7S, ﬁ?ﬁ‘ﬁ%ﬁg’%ﬂﬂ?@%@d Flhgé?Sm"nt)rl)lf\Qi@?] e (som)

and acet oGoppét @I)G)mmbd%(1953m é.2 mqlﬁwa@adgaﬁ@llmeﬁbay -Bubyl pitritever 1 h.

Che m 3o EEoHBL: Ba8mmog; Tyl fre RS StreB o8 GEph Bl batiichedlocto "and
the reS'@étwééﬂszMImcdq/@cbom)Fér@Ef@AwocﬁthThe&ﬂ@iahuonayeraﬂasd slowy to

produce a fine e solid. The suspension was cooled to 0 C and the

solid filwashked with 2MakHaa (RO )E2bbNaRT ag (2emibagd wateh@dmieh e conpound
25 | 12 (3H,
2.888?6. 778;%mé#‘ﬁ%n’&ﬁ:ﬁeﬁﬂaﬁfv&c%ﬁ,_&&@t@g)t%]f_i;ién?l I n'g er neg? ate 16
carbopt iy 6'"‘ma‘%@"amﬁﬁ%’é"ﬁ%ocgtﬁ%%%q’gé?o?mo@zd"edheﬂ—‘;“——mm Jrasestoni e (041
rbonitrile - rile
. olamosie asniaid e S (e (RN (D thnbaf S057 &1 Ok 6. aammol )
In aceton 8%9%5-51?4 éi—ﬁ“ﬁ? o (IREYLY ©F, ﬁ?l—&?f@?o%kﬂH 0' vent was
Vacuo an al solid

renoved | € resi u vveis Suspehded 7'n wat'er’ (30nm.). The
sol i d wasjBitTHE) E@MS(ESV)a%'ﬁQOB@\mmutésy\m&(MfH)x | OrL) and ether (5mL) and
dried to give the title conpound as an off-white solid (1.22g, 67%. 5H
(DMBO-d6) 8.01 (1 H, d, J 9.7Hz), 7.34-7.32

Intermediate 15

15 Sodium 3-cyano-1-(4-methylphenyl)-6-0x0-1,6-dihydropyridine-2-
thiolate
‘Sodium bis(trimethylsilyl)amide (36.8mL, 1.0M in THF, 36.8mmol) was added
slowly to a solution of 4-tolyl isothiocyanate (2.5g, 16.75mmol) in THF (30mL)

and acetonitrile (5mL) at -78 °C. The mixture was warmed to r.t. over 1h.

20 N,N-Dimethyluracil (2.35g, 16.75mmol) and EtOH (20mL) were added and
the mixture heated at reflux for 4h. Volatiles were removed in vacuo and the
residue was dissolved in EtOH (6mL). Et,O (~60mL) was added slowly to
produce a fine, off-white solid. The suspension was cooled to 0°C and the
solid filtered off, washed with Et,O and dried to give the title compound as an

25 off-white solid (1.7g, 39%). 8H (DMSO-d6) 7.15-7.12 (3H, m), 6.80-6.77 (2H,
m), 5.60 (1H, d, J 9.1Hz), 2.30 (3H, s).

Intermediate 16
3-Amino-7-(4-methylphenyl)-6-0x0-6,7-dihydrothieno[2,3-blpyridine-2-

30 carbonitrile
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(2H, m), 7.27-7.25 (2H, m), 7.00 (2H, br s), 6.45 (1 H d, J 9.7Hz), 2.34
(3H, s). LCVs (ESt) RT 3.03 mnutes, 282.0 (MtH)+ 10 Internedi ate 17

3- Br onp- wW04eemetob’sbphenvl ) - 6- oxo- 6, 7- di hydr ot hi enof 2, 3- PICPWGB20031M®2657
carbonitrile Intermediate 16 (562ng, 2. Omvol) was suspended in acetonitrile
(15m). Copper (I1) bromde (419ng, 2.2mmol) was added foll owed by t-butyl
nitrite cefoH 6.4k Wéyéadé@%atsus efisidh ¢f- t. for 3h, then
di |l uted V\?@ﬁﬁ%ﬂ\ﬂ ml@(@mhe OW éSOEL and 1 M NaCH aq
(50nL), Idtermd(aﬂazgcéd)'/@rﬁj4@ml‘mi)1wmeé@nltrﬁe0%’0 ). Thg mixteeg Was by col um

ol Ton AR ot 556438+ 2BopoNehl Vebesmbued sbRuPRNG ] fegibid SoRgTEIUTA. &S
20 (2H, fﬂ/as §u§p°er7dean(v?é1er Om@%%e(sﬁohﬂ \wak fllﬂer%d7dﬂz)washeﬂa/w(r8H s). LOMB

(ESH) m nutes, 345.0/347.0 (79Br/8' Br) + Inter diate 18 3-f
(4-Fl u@rdNatefn@ Kﬁl%‘h‘ér@nq athien ¢ @ﬂdﬁélﬁﬁxﬁpﬁh‘é&] g ag&n

di hydr ot hi 2 I te 17
(2250, '%gvﬁm Biid P g, PO o) BRI el Py 53‘”@#}%”?7@%;;&”1
car bonat e AL 9dy19.2707 %5 @FRImh), mmeﬂl(mfls)rre% (GFQ@fimmYHz) 23 (34, and
tris(di benn{v=l [ deneacet one) di pal | adi u 0. 0325mm1, 5nol % in

tol uene (SILEMBERIIRES. rmm@te@ 284 r( )for 30 18h. The volatiles were
renoved in vacuo and the resulting solids suspended in water. The solid
was filtered off, washed with water (2 x 15nL) and ether -68 WO
2004/ @OOMWdi@QWS/ 002667 (3 x 1 Om) to give the title conpound as a
brown sol | | fication.
LCVS ( ES+3-Eromo-£-2Mng :.v-' XOra Loy ARGl 225 um
3-cyano I 1| pvl - 6 oxo 1, 6-di hydropyr|d| ne- 2- th| oI ate A sol ution of
sodi um bl'#r TET nyIsHyI)amde (122mL of a 1.OM solution in

Intermediate 16 (562mg, 2.0mmol) was suspended in acetonitrile (15mL).

Copper (lI) bromide (419mg, 2.2mmol) was added followed by t-butyl nitrite

15 (0.33mL, 2.8mmol). The mixture was stirred at r.t. for 3h, then diluted with
DCM (100mL), washed with 2M HCI aq (50mL) and 1M NaOH aq (50mL),
dried (Na>S0O4) and concentrated in vacuo. Purification by column
chromatography (silica, 0% to 20% EtOAc in DCM) gave the title compound
as a yellow solid (450mg, 65%). 8H (CDCls) 7.59 (1H, d, J 9.7Hz), 7.29-7.27

20 (2H, m), 7.13-7.10 (2H, m), 6.62 (1H, d, J 8.7Hz), 2.33 (3H, s). LCMS (ES")
RT 3.64 minutes, 345.0/347.0 ("Br/*'Br)(M+H)"

Intermediate 18

3-[(4-Fluoro-3-methylphenyl)amino]-7-(4-methylphenyl)-6-0x0-6,7-
25 dihydrothieno[2,3-blpyridine-2-carbonitrile
A mixture of Intermediate 17 (225mg, 0.65mmol), 4-fluoro-3-methy! aniline

(98mg, 0.78mmol), caesium carbonate (297mg, 0.91mmol), BINAP (41mg,
0.065mmol, 10mol%) and tris(dibenzylideneacetone)dipalladium(0) (30mg,
0.0325mmol, 5mol%) in toluene (5mL) was heated at 100 °C under N for

30 18h. The volatiles were removed in vacuo and the resulting solids suspended
in water. The solid was filtered off, washed with water (2 x 15mL) and ether
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THF, 122nmol) was added to a solution of cyc' _ropyl isothiocyanate (4.85g,
48. 9mm|) and acetonitrile (25.5nm., | QCeq) in THE (50nL) at -78 C. The 10
m xture o 00dmud to warmto r.t. over 2h. N, N-Di net hpCoraa063/0026699,
49mmol ) and EtOH (60nL) were added and the mxtL ; "gated at reflux for 3h
then stirred at r.t. overnight. Volatiles were renoved in vacuo. The

residue R 10715 o Yive theditld éﬁrﬁ?@urﬁtﬂ aEa@loanddidOfRis e used th s added.

The sticky solid was filtere and dried,to give the title conpound (11
g, crude)ned siep Mhmatsfun&@m punficatiomd;GMSH(ES" )/\Rﬂﬁ)@@ migkteseBOBW i fi cati on.
Interrredlf]% , 3- Am no- 7-cvcl opropvl - 6- 0xo-6, 7-d i hydr ot hi enof 2, 3-bl pyrid
I ne-2- ca oH'triIe 20 A m xture of crude Internediate 19 (9g, assune
42mmoi ) and chl oroacetonitrile (2.7nm, 42mmol) in acetonitrile (1 OOM)
was heated at reflux for 3h. Volatiles were renoved in vacuo. Water (1
conl) fasintgrmediate ¥9he residue and the solid obtained filtered off and
dried. Th : ridfEL-hiclakd OAc and the
aqueous p ses were
concentr aAes’blutlbn/@fchdlumftﬂs(tmme’(m&mlyi/)amldb sléaﬁm{edfari @Vi@elatich inhe sol ution
treated with Et20 to |ve of f and ed to give
the titlelEbngddmmaely ésﬁfgl\ﬁd tokﬁasxwﬂewofaycz 2)@@}"3'58 s ety (‘%5 (1 H d,
J9.6Hz) . 48.dpgm 183 5 1410g HTFIF SOMLY R878°O0TH H. M),
1.2:1.1 (ﬁg 6%“61%6%”'?' IIE i} AP &) et os, b2

( Mt+H) 40- 6mmewewucmaomammzobmo%6m Dnmthvéureaﬂ@@g,

carbont 11 APETedIRRT GOP] Gbfck vierd AR HIORRah PLBeh BRI for, 1
(0.40m., 3nqRamslined étw@r&/eam At \ISlaifles Neré removéd bmt/@wﬁadTl'@l%sRﬁle(O 5g,

2.16mmol ) in acetonitrile b(HThe reaction_m xture was %thlrred at r.t.
for 4h. Damstabenup Imsnlwgéﬁl%t gRd BiPRciRen R v@saddedbhac - Jag and 2M

NaCH ag, g{lélfipsolld was filtered off and dried to give the title compound (11g, crude)
15 which was used in the next step without further purification.

Intermediate 20

3-Amino-7-cyclopropyl-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-

carbonitrile

20 A mixture of crude Intermediate 19 (9g, assume 42mmol) and
chloroacetonitrile (2.7mL, 42mmol) in acetonitrile (100mL) was heated at
reflux for 3h. Volatiles were removed in vacuo. Water (100mL) was added to
the residue and the solid obtained filtered off and dried. The crude material
was partitioned between water and EtOAc and the agueous phase extracted

25 with EtOAc. The combined organic phases were concentrated in vacuo. The
residue was dissolved in EtOH and the solution treated with Et,O to give a
solid which was filtered off and dried to give the title compound as a light
brown solid (2.5g). 8H (CDCls) 7.42 (1H, d, J 9.6Hz), 6.52 (1H, d, J 9.6Hz),
4.6 (2H, br s), 3.08-3.00 (1H, m), 1.2-1.1 (2H, m), 1.08-1.0 (2H, m). LCMS

30 (ES*)RT 2.532 minutes, 232 (M+H)"
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(MgS™) and concentrated in vacuo to give the title conpound (400ng, 63%.
SH (CDbCI3) 7.62 (1 H d, J 10.2Hz), 6.63 (1 H d, J 10.3Hz), 3.1-3.0 (1 H,
10 m, 1.\802o@/qR%s m), 1.1-1.0 (2H, m. LCVMS (ES+) RT PBCI8MB003m0e&@3, 296. 8
(MtH) + I nternmedi ate 22 Sodi um

3-cyano- 1- ( 2- net hvl phenvl ) - 6- oxo- 1, 6- di hydropyri di ne-2- 15 thiolate A

sol ution Qhteyattidiard2f(trinmethylsilyl)amde (84nL of a 1.OM solution in
THF, 84mmol) was added to a solution of o-tolyl isothiocyanate (5. 0g,

33. 5ol ) 3-BremecZcyelopnapyl6tored6,. 7 dilydrethienof2 Brblpyristines2-at - 78 C. The
m xture h dtowarmto r.t. over 3h. N,N-D nethyluracil (4.62g,

33mmol ) a r (75m.) were added and the m xture heated at reflux for

3h then stGdpped éll)’v\brdmi‘de_(o.\ﬁel‘gDQgTﬂmmMﬂa@Uit!-lﬂﬁyl\/mfrﬂe (@aowsd 3.02rd@eN0. The
resi due. was used crude in the next step without further purifjication.
| nt er nedli Ayese2gldgd to a solution of Intermediate 20 (0.5g, 2.16mmol) in acetonitrile

et mons (B RT I R R R R BORONALE 7, o

above) anchddetdlamdoheahixturerwashgdiwitd 2ly) HOh ageetdo2iitMaOkl 4@ 3red was heat ed
at reflux for. 5h. Volati|les were renoved in vacuo. The resjdue was treated
ot vt s MBSO 2aciPracnlspied AasHOUB oM PEdlE S Brpoult At o i ve: (e

title conpag ! 0 / { DVSO- d6)
8.16 (1 H, ﬁ?“ﬁ%? '%??%E(’Xﬁmpﬁs' ','é)v-_@%??{l:gsfﬂg%‘%??%?581,”3 MHz) |
2.0 (31 ), 1L3=VR (ZEGH), RT1-2A.08ZHnmuLt@HS (ESL) RT( 3MB-minutes288@ ate 24 5
3- Br ono- 7-&@_—l_get hyl phenyl ) - 6- oxo- 6, 7-d i hydr ot hi enof 2, 3- bl pvri di ne- 2-
car boni t r i{ repared fromlinternediate 23 by the nmethod of Internediate
14. SH (cDC13) 7.8 (1 H d, J 9.6Hz), 7.55-7.4 (4H, m), 6.8 (1 H d, J
MHz), 2.12 (3H, s). LCMS (ES+) RT 4.10 m nutes, no nmass ion observed.
Intermediate 22

Sodium 3-cyano-1-(2-methylphenyl)-6-0x0-1,6-dihydropyridine-2-
15 thiolate
A solution of sodium bis(trimethylsilyl)amide (84mL of a 1.0M solution in THF,

84mmol) was added to a solution of o-tolyl isothiocyanate (5.0g, 33.5mmol)
and acetonitrile (18mL, 0.345mol) in THF (100mL) at -78 °C. The mixture was
allowed to warm to r.t. over 3h. N,N-Dimethyluracil (4.62g, 33mmol) and

20 EtOH (75mL) were added and the mixture heated at reflux for 3h then stirred
at r.t. overnight. Volatiles were removed in vacuo. The residue was used
crude in the next step without further purification.

Intermediate 23
25 3-Amino-7-(2-methylphenyl)-6-0x0-6,7-dihydrothieno[2,3-b]pyridine=-2-~
carbonitrile

A mixture of crude Intermediate 22 (half of material obtained above) and

chloroacetonitrile (1.94mL) in acetonitrile (25mL) was heated at reflux for 5h.

Volatiles were removed in vacuo. The residue was treated with water to give
30 a solid which was filtered off and dried to give the title compound (3.0g). H
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10 Internmediate 25 7-(2-Methyl phenyl)-3-f(3-nethyl phenyl)am nol - 6- oxo-6, 7-
di hydr ot hi enoF2, 3- bl pvri di ne-2-carbonitrile Prepared fromlInternedi ate 24
and mt olwDdoewnogact he net hod of exanple 1. 15 LCVS ( ESPLTRIB2803M2667nut es,
372.0 (MtH)+ Internediate 26 Ethyl 3-bronmo-7-(1 Hindol-5-yl)-6-0x0-6, 7-di
hydr ot hi enof 2, 3- bl pyri di ne- 2-carboxylate 20 A m xture of 5-indolyl boronic
aci d (644'(EJMSUJH®)B16 mwr@eﬁg@mw{v@oéw nﬁnrrqb)(zﬁné)@ereﬂq &') acet ate
(363nmg, 2mol ) ridine ( was stirred overnlght

m xt ure w@sf*pba)s QIQ F%‘lh@i b@Mﬁa Warﬁﬁmmﬂms a&ﬁ1 QTNlé'l-br gani c phase was
dried (Na2SO4) and concentrated in vacuo. Purification by colum

chromat ography (silica, 10% EtOQAc in DCM gave the 25 title conpound as a
pal e tan $sfergh 78% . SH (DVMsO-d6) 11.61 (1 H, br s), 8.01 (1 H, d,
JQBWW%JZOHZ : _Hd_JM—Iz) (1 H m,
7.23 (P H3-Beomo-£ ¢ ) 6.7-dihyd : sl pyridine-2;

(2H, q, J b 132(3H t, J 7.1 Hz). LCMS(ES+) RT 3.53 mnutes
419/ 420 ( ) (MFH)+. -71 WD 2004/ 000846 PCT/ GB2003/ 002667

| nt er medi a’tr@péﬁrédﬁ‘-tdmllnt%fﬂmedme Zsfbyji‘héﬂ‘ﬁéthbhsdﬂliﬁl@ﬁmbhlale 14. 6H (CDCls)
H i ndol - 5-0- 6- 0x0- 6, 7- di h%drothl enof 2, 3- bl pyri di ne- 2- carboxvl ate 5 Sodi um

hydri de (5@/&1'1'} dnuh%ﬁéﬂz)d S-T-444id, M. GBAbL ¥, \K&GH@GI&;HZ 63k ol uti on of
d T 0C. Th
ol AR, AR kA, 1, 71 00

stirred fo and anesul fonyl chloride
(0.1241., 1.6 nmmol ) was added and stirring continued at r.t. overnight.
Sol vent s, renpyed [N vacuo and the residue dissolved in 10 Et OAc. The
Et OAC sor\ﬁﬁg&ﬁgﬁé%@ughed with brine (x2), dried (MySO4), and concentrated

In vacuo. 7E9uMbtinAbheRyHYE-FELMEthABhERTH 2% AB1E-dxd-6izca. 10%
dihydrothieno[2,3-b]pyridine-2-carbonitrile

Prepared from Intermediate 24 and m-toluidine by the method of example 1.
15 LCMS (ES™) RT 3.64 minutes, 372.0 (M+H)*

Intermediate 26
Ethyl 3-bromo-7-(1H-indol-5-yl)-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-
2-carboxylate

20 A mixture of 5-indolyl boronic acid (644mg, 4mmol), Intermediate 4 (604mg,
2mmol) and copper () acetate (363mg, 2mmol) in pyridine (2mL.) was stirred
at r.t. overnight. The mixture was partitioned between DCM and 2M HCI aq.
The organic phase was dried (Na>SO,) and concentrated in vacuo.
Purification by column chromatography (silica, 10% EtOAc in DCM) gave the

25 title compound as a pale tan solid (650mg, 78%). §H (DMSO-d6) 11.61 (1H,
br s), 8.01 (1H, d, J 9.3Hz), 7.80 (1H, d, J 2.0Hz), 7.74 (1H, d, J 8.6Hz), 7.65
(1H, m), 7.23 (1H, dd, J 8.6, 2.0Hz), 6.81 (1H, d, J 9.6Hz), 6.68 (1H, m), 4.33
(2H, q, J 7.1Hz), 1.32 (3H, t, J 7.1Hz). LCMS (ES™) RT 3.53 minutes,
419/420 (Br/*'Br) (M+H)".
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EtOAc in DCM gave the title conpound (240ngy, 40% . SH (CDCI3) 8.20 (1 H,
d J 8.8Hz), 7.82 (1 H d, J 9.7Hz), 7.70 (1 H, d, J 2.0Hz), 7.55 (1 H, d,
J 3. 7THz)woro®lofsseH, dd, J 8.8, 2.0Hz), 6.80 (1 H d, PCIGHAR)3/0086675 (1 H,
d, J 15 9.7Hz), 4.30 (2H, g, J 7.1 Hz), 3.21 (3H, s), 1.31 (3H, t, J 7.1
Hz). Internediate 28 Ethyl 3-brono-7-(1-nmethyl-

H- i ndol - 5-yl ) - 6- oxo0- 6, 7-di hydr ot hi enof 2, 3- bl pyrid i ne-2-carboxvlate 20

From | nt er medi ate 26 f\nd met hyl iodide by the nethod of Intermedi ate 27.
SH(CDC|3§J-?_’ﬂL@—|3—d J 9.7Hz), 7.56 (1 H, s), 7.45 (1 H, d, J 8.6H2),
7.11- 7. OEth@8-bidmdi7 84 -(ndethylshiifohy)- 7H1ﬂ1do¢-559ﬂ-(610kb 67~ 4.21 (2H q, J

il
7.1 Hz), 3.80 3H—S), 1. zz (cSH T, J T Hz). LCNWE (ESY) RT 3.84 ninutes,
4. 32 ( v+-Hdihydrethiemof? 3=k f ox late

3. b oM 7 6 SERARN B58 oS ol ARG SRR o, o7,

81. 4mm|)sl§ﬁ1$ioﬁflﬁ€hﬁterﬂﬁe§@té 2635001’&19 amh@t)nﬁrrmf (30thiey awesfCatmped (22. 39,
74mol ) in DMF (300nL) at m xture was stirred at r.t. for

30m n t hemixee m@yweebﬁqn@mnbabﬁn(a@nm@nmﬂrmomemm@ﬂm@éulf@nw and the
mi xt ure hgﬁt?\?gga(b_mr& gf’-§{]rﬁr‘n§ﬁtwas Q&%e Zﬁg}é‘ﬁ ﬁgﬁ@g@g@%@w GBZOOS/ 002667

DVF was r I h vacu e resi ween Et QAc and
brine. Theverrgghti Soh%wasaendjveddnﬁ/h’b&@éhdahd residoe miigsatved inn vacuo

Purification by col hr omat Li %10 .10% E
the 1101 c E4ABLTRE IR SRVIGINBMAshed it Gine pud), e (UBECH, a7 (1L -
5d, J O 18987 (2H, d,
3 71 ) ORURAEY ¢ pblio usty C%““@fﬁﬂﬁg chfgie g TR, 1025
m nut es, E:BGAcl(lME}ﬂ)M) gave tine diletemPOutd (240mg, 0°h/o) 8H (CDCIs) 8.20 (1dH
3-B 7 apr rot.hie ridine-
2- c;?ggnl tjl(f 5?23;8&}3%%%@ n%d)%?b'zg%?ot(ﬁg aﬁ“? @f?q‘}%@?hé;d gte 29.
O f - whi t e 35A))d7 FH1H, dd, J 8.8, 2.0Hz), 6.80 (1H, d, J 3.7Hz), 6.75 (1H, d, J
15 9.7Hz), 4.30 (2H, g, J 7.1Hz), 3.21 (3H, s), 1.31 (3H, t, J 7.1Hz).

Intermediate 28
Ethyl 3-bromo-7-(1-methyl-1H-indol-5-yl)-6-0x0-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate

20 From Intermediate 26 and methyl iodide by the method of Intermediate 27.
8H (CDCl3) 7.77 (1H, d, J 9.7Hz), 7.56 (1H, s), 7.45 (1H, d, J 8.6HZ), 7.11-
7.07 (2H, m), 6.68 (1H, d, J9.7Hz), 6.51 (1H, s), 4.21 (2H, q, J 7.1Hz), 3.80
(3H, s), 1.22 (3H, t, J 7.1Hz). LCMS (ES*) RT 3.84 minutes, 4.32 (M+H)".

25 Intermediate 29
Ethyl 3-bromo-7-(cyclopropylmethyl)-6-0x0-6,7-dihydrothieno[2,3-

b]pyridine-2-carboxylate
Sodium hydride (60% in mineral 0il)(3.27g, 81.4mmol) was added in portions
to a solution of Intermediate 4 (22.3g, 74mmol) in DMF (300mL) at 0°C. The

30 mixture was stirred at r.t. for 30min then cyclopropylmethyl bromide (10g,

74mmol) was added slowly and the mixture heated at 60 °C overnight. The
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(ebcl3) 7.67 (1 H d, J 9.6Hz), 6.68 (1 H d, J 9.6Hz), 4.02 (2H, d, J 7.1
Hz), 1.36-1.23 (1 H m, 0.75-0.51 (44, m. LCVs (ES+) RT 3.45 m nutes,
309. 0 15wOQNBedyosos4bnt er nedi ate 31 Ammoni um PCT/GB2003/002667
3-anilino-7-(cycl opropyl net hyl ) - 6- oxo-6, 7-

di hydr ot hi eno[ 2, 3- bl pyri di ne- 2-carboxvlate 20 A solution of Exanple 44

1. 38g, " t
(zomt " weRRcHBadeVelitr oo, e foatlicbarnBh Be A R ORe ke et i n
(o0mL) o e T ot Late oo [l tarad of f.and drlad (o give th
and cool ed. e precipitate fi r nd . 0 give the
{itle bonButieatien bcanmmairomacapany 1siies, 0%goy 0% A ibHsHue)
7.03-6.98 ; 7o , 575/ 1 H,
&3 o 5978 e ortbghiy H cyelibw’saitEine g, 4R B8 (CORISTE10RE WL 15
I?,nLer ngdiG@,Eﬁg_Qlﬂ—u:'); Byﬂ?l (1 I—{ﬁ J 9.??_2), 4.2F2 (23H, <|q J 7.0Hz), 3.87 (ZBL d, Jb ! at 3
- brono- 6- (cycl opr.o nmet hox i engF2, 3- i ne: 2- car bgxyl ate -
WO 2004 060, PEBr CH246H) mé%»éﬁ-om@t UBeEéMéj Fﬁgrﬁ%ﬁ%aﬁoemﬂ‘ﬁ%g'o@
16. 5nmol )§5§§1§T\E_i_ﬁm carbonate (5.39g, 16.5nmmol) and cycl opropyl net hyl

brom de ( 16.5mmol) in DMF (150nm) was heated at 90 C for 3 days.
Et OAc was added and the solution washed with brine, dried (MgSO) and

concentrated in vacyg. Purification by 5 columm chromatography (silica, 20%
Et OAc in m&g&ﬁ' the title conpound (2.64g, 45%. SH (CDCI3) 7.95 (1
H, d,éé 83 Hidino-7 [dihe- 4. 18 (2H,
d, J 8.8Hz), 1 0.58 (2H, dd, J

48, 5 ar@icarboitrile27 (2H, m). LCMS (ES+) RT 5.43 ninutes. 357 (MH)+ 10
| nt er nedi at e

3 Et hyl . . .
3-anilinof B2 i@/@[‘@ﬁﬁ@ﬁ? Bridt W&@??‘Hfjéﬁd&tﬁf @98,36% AP Offawbite 88'#%05% ate
(CDCls) 7.67 (1H, d, J 9.6Hz), 6.68 (1H, d, J 9.6Hz), 4.02 (2H, d, J 7.1Hz),
1.36-1.23 (1H, m), 0.75-0.51 (4H, m). LCMS (ES") RT 3.45 minutes, 309.0
15 (M+H)".

Intermediate 31

Ammonium 3-anilino-7-(cyclopropylmethyl)-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

20 A solution of Example 44 (1.38g, 3.75mmol) and NaOH (160mg, 4.0mmol) in
EtOH (50mL) and water (20mL) was heated at reflux for 2h. The bulk of the
EtOH was removed in vacuo and water (30mL) added. The solution was
treated with 10% NH4Cl ag (100mL) and cooled. The precipitate was filtered
off and dried to give the title compound as an off-white solid (1.15g, 90%). 5H

25 (DMSO0-d6) 7.03-6.98 (2H, m), 6.91 (1H, d, J 9.5Hz), 6.72-6.68 (3H, m), 6.02
(1H, d, J 9.5Hz), 3.70 (2H, d, J 7.0Hz), 1.16-1.03 (1H, m), 0.32-0.24 (4H, m).

Intermediate 32
Ethyl 3-bromo-6-(cyclopropylmethoxy)thieno[2,3-b]pyridine-2-
30 carboxylate
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A m xture of Intermediate 32 (2.0g, 5.6mmol), aniline (0.61 nm, 6.72mmuol),
15 caesium carbonate (2.55g, 7.8muvl), BINAP (690ng, 20nol % and

tri s(di bewoybidwosacet one) di pal | adi um(0) (510ng, 10nol YPCirrGR2003M@a67( 50L)
was heated at reflux for 3 days. Brine was added and the m xture extracted
with Et OAc. The organic extract was dried (MJSO) and concentrated in

20 gave the PIRIINSITERETY G TR tapdli Edvondietadty. o) "
; 3919 LZ)2616(5?ﬁmomand70ybﬂapTOﬂﬁﬂ(eﬂTyl bromide eﬁssmume:ﬂmmm),.n ?l\gg E%HH td JJ

2 2Hz

7.1 He), 'e)‘& bﬁgqfed] %9&”& 30§Q (ééﬂAcrwas die%ﬁ@)dﬁaalsawom Et hyl
3- | Y( r -9
nter W'ES?%@EH‘%%“?{‘ e, PGSO e e Rrigted P PRI Bt 1o
aq (1 Eni_poluan dmr@matag@phye(srhcatZD% Ht€ditceid feixane) bave thay titeh. The reaction

ture was extr ani ¢ phase washed with brine,
:Toxdlrjlred %@Mgéﬁﬁgoﬁ[é%%ﬁié@%ﬂg i/%élﬁﬁ"?@ 48N B Bi11(1H, dodpound as a
ello o] 7. 3 4H,
e 280 A Oty wErEbaeY G/ SaHe, T aRkert I BB, (1 |
9.63Hz), 4.285122H1Hym))0B81(2H; )dd, :IIZQg %.8Hz),t0.39- O?2h7l|(2llit)m) HQWMS(ES+) RT
3.296 m : 4 MEH) + e iate 35 5 Et
3- br omr)n- gt%%%?%ﬁfmg%ﬁ%')%g %Hﬁﬁydr ot hi enof 2, 3¥bl pvri di ne- 2-
carboxgl ate A m xture of internediate 4 (2.36g, 7.5mmol), 2-thiophene
boronic acid (2.0g, 15mmol) and copper (Il) acetate (1.41g, 7.5mmol) in
pyridine M@Zﬂﬂﬁ_@%ﬂi@ stirred at r.t. for 3 days. The m xture was dil uted

; ' = To e hid nddicn entrated in

vacuo. P v B P Fea—s0% Et OAc i n hexane)
gave the ¢ attbcaqgm:)ound (270mg) . SH (CDCI 3) 7.83 (1 H d, J 9.6Hz),

7.60-7.58 (2H 1 J 9.6Hz), 4.31 (2H,
q J 7.1 fuIeg)j |@t§qneg|atg3§ (go&ﬁrgmr@mg amfme (0.61mL 672mm)ol) (

15 caesium carbonate (2.55g, 7.8mmol), BINAP (690mg, 20mol%) and
tris(dibenzylideneacetone)dipalladium(0) (510mg, 10mol%) in toluene (50mL)
was heated at reflux for 3 days. Brine was added and the mixture extracted
with EtOAc. The organic extract was dried (MgSO.) and concentrated in

vacuo. Purification by column chromatography (silica, 5% EtOAc in hexane)

20 gave the title compound (1.8g, 86%). H (CDCl3) 8.72 (1H br s), 7.29-7.26
(2H, m), 7.18-7.13 (2H, m), 6.93-7.06 (3H, m), 6.39 (1H, d, J 9.01Hz), 4.22
(2H, q, J 7.1Hz), 4.05 (2H, d, J 7.2Hz), 1.26 (3H, t, J 7.1Hz), 0.48-0.46 (2H,
m), 0.25-0.23 (2H, m).

25 Intermediate 34
Ethyl 3-anilino-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-carboxylate
Intermediate 33 (1.8g, 4.9mmol) was dissolved in MeOH (100mL), conc. HCI
aq (10mL) was added and the mixture heated at reflux for 6h. The reaction

mixture was extracted with CHCI3 and the organic phase washed with brine,
30 dried (MgSOs4) and concentrated in vacuo to give the title compound as a
yellow solid (1.3g, 84%). 6H (CDCls) 8.75 (1H, br s), 7.34-7.20 (4H, m), 7.18-~
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(ES-) 386 (MtH)+ 15 Internedi ate 36 Ethyl 3-f

(4-fl uoro- 3-net hyl phenyl ) am nol - 6-

(cycl opr opyl2netdeosag) t hi enof 2, 3- bl pvri di ne- 2- car boxvl at e PCErGBROIN0G6MEdi at e
32 and 4-fluoro-3-nethylaniline by the nethod of 20 Interrredi ate 33. Wite
solid. 8H (CDCI3) 8.64 (1 H br s), 7.24-7.13 (1 H, , 6.82-6.75 (3H, m,

6.40 (1 0 ( 72|—|z) 2. 11
(. ), T BRHmPpae i 3 ) S5y, 429130 W#*%*?ﬁ@ b2 .

0. 26- 0. 207(121-1) h@MSZﬁ':'S NRT BfGatnmidés I31hly9 (3+H)*

(4-f1 uoro-3-net hyl phenyl ) am nol - 6- oxo- 6, 7- di hydr ot hi enof 2, 3-

bl pyri di ne- 2-carboxvlate FromInternediate 36 by the nethod of Internediate
34. 8H (Cqﬁt&médikﬁeﬁ 13 (3H, m, 6.95-6.84 (3H m, 6.39 (1 H d, J

9.6Hz), 4726 (ZH, q, J 7. 2Hzg, 30 2.19 (3H, s), 1.30 (3H t, J 7.2Hz).
LoV (Es+Et b f-0xDe&(3-thienylhe.7 BHHMOMGE

PCT/ GB200 0 | nt er redi ate 38

3- F(6- I\/EtM‘—adopyrl di n- 2-yl ) am nol - 6- oxo- 7- phenyl -6, 7- d i hyd

r ot hi enoFR,raixkre e irflefrRediates 32 36k V'H?nrﬁoﬁ@-'thi@bhéﬁ? bBForlic 3071 %in

mneral oil, 8.25mvl) was ad suspensi on of Interne 11 ( 2g,

7.5mol ) 19mmaD m@g@mera(ﬂmaﬂﬁt@tem;}ﬂgréanm@i) h‘eayMnec()37mLQWaH 5 min.

mxture neat et LR T PR W ARt W oG hed a8

Puri f 1@at HGhaof diidie(M@SOdpend roneéntratedOn vacmrmmﬁrcaﬁbu byddra@, SO0%HF in
DCM to 409% MeOH i ve the title corrBound 55% . LCVB (ESH)
8

RT 2.79 mmeﬂ@éog@?g%% 0% hieedninexangbgzyeine e Sbmpound
3- br omo- 7frdgTesin EDEIYPEE ! a8y &8s, 7 el P%E S "% P16 (1h,
m), 6.68 (1H, d, J 9.6Hz), 4.31 (2H, g, J 7.1Hz), 1.32 (3H, t, J 7.1Hz). LCMS
(ES™) 386 (M+H)*
15
Intermediate 36

Ethyl 3-[(4-fluoro-3-methylphenyl)amino]-6-

cyclopropylmethoxy)thieno[2,3-b]pyridine-2-carboxylate

From Intermediate 32 and 4-fluoro-3-methylaniline by the method of

20 Intermediate 33. White solid. 8H (CDCls) 8.64 (1H, br s), 7.24-7.13 (1H, m),
6.82-6.75 (3H, m), 6.40 (1H, d, J9.0Hz), 4.23 (2H, q, J 7.2Hz), 4.11 (2H, d, J
7.2Hz), 2.11 (3H, s), 1.27 (3H, t, J 7.2Hz), 1.20-1.11 (1H, m), 0.54-0.48 (2H,
m), 0.26-0.20 (2H, m).

25 Intermediate 37
Ethyl 3-[(4-fluoro-3-methylphenyl)amino]-6-0x0-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate
From Intermediate 36 by the method of Intermediate 34. §H (CDCls) 7.18-
7.13 (3H, m), 6.95-6.84 (3H, m), 6.39 (1H, d, J 9.6Hz), 4.26 (2H, q, J 7.2Hz),
30 2.19 (3H, s), 1.30 (3H, t, J 7.2Hz). LCMS (ES*) RT 3.585 minutes, 346
(M+H)"
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15 bl pvri di ne- 2-carboxvl ate From Internedi ate 4 and 4-t hi onet hyl boroni c
acid by the nethod of Internediate 5. SH (CDCI3) 7.76 (1 H, d, J 9.7Hz),
7.36 (2HwWO,200/®08461z) , 7.23 (2H, d, J 8.7Hz), 6.65 (1 IBCTA;B2003200Z4dZ), 4. 26
(2H, g, J 7.1 Hz), 2.48 (3H, s), 1.27 (3H, t, J 7.1 Hz). LCVs (ES+) RT
3.91 mnutes, 426 (MtH)+. 20 Internedi ate 40 Ethyl

3-brono-7-(4-fornyl phenyl)-6-0xo0-6, 7-d i hydr ot hi enof 2, 3- bl pyrid

i ne- 2-carboxvl ate From Internmedi ate 4 and 4-fornyl phenyl boronic acid by the

met hod ofLMWateS SH(CDCI3) 10. 03(1H s), 8.12-8.0 (2H, m,
7.85-7.78 o dals, : in \ dfibg fu J 9. 7Hz), 4.25
(2H, q, J—7 2 3.450 m nutes,
408 (M+H) dlhvnlmth‘mhoiﬁﬁ’»-blm|E'e|°81-|carbon|trlle

3- br onp- 6- 0XQ- yrrolidin-1-vl met hyl enyl | -6, 7- di hydrothi eno
f2,3-bl vﬁ%'%mdeggt{% Gmgy 60%7i '\T/\ujez@cm'; @W@Qd@@ﬁ@e%m A

mi xtur e OlusBRIaR 8 ieridable 9aq ¥ ARI) b THE180EY BRg(fle V3™,

0. 36mml ) and sodiumtriace in 1, 2-
di chl or oethiatuee (r&m_blea\md tbed “‘Eifomt5 med. [Bs@hlovepiooliie N-Bbee i XByr e was washed

' vacuo. SORTEDMEDACHSH BE At Be R ealse ebT01 ot 245 TAEH | n DO

h d, J 9. 6Hz
ga\éi (Zﬁ ts%t\),eﬁt ﬁ@gﬁ(éﬁme%% vﬁBuo:ﬁiuﬁﬁcatléh'o@m%idJe §g %@"I—P -’ ?—Iz)

2.85 (10 Hchromatogranmy) (silizal B0y mDQj\/’J ta46% KeAH in DCM) ga\m;he LCVS

5 or oo 7308 SomBab 4t Soak Kvs SRS T A TR B ReScata sty

di hydr ot hi enof 2, 3- bl pvri di ne- 2- car boxvl at e

Intermediate 39
Ethyl 3-bromo-7-[4-(methyithio)phenyl]-6-0x0-6,7-dihydrothieno[2,3-

15 b]pyridine-2-carboxylate
From Intermediate 4 and 4-thiomethylboronic acid by the method of
Intermediate 5. 8H (CDCls) 7.76 (1H, d, J 9.7Hz), 7.36 (2H, d, J 8.7Hz), 7.23
(2H, d, J 8.7Hz), 6.65 (1H, d, J 9.7Hz), 4.26 (2H, q, J 7.1Hz), 2.48 (3H, s),
1.27 (3H, t, J 7.1Hz). LCMS (ES") RT 3.91 minutes, 426 (M+H)".

20
Intermediate 40
Ethyl 3-bromo-7-(4-formylphenyl)-6-0x0-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate

From Intermediate 4 and 4-formylphenylboronic acid by the method of

25 Intermediate 5. 8H (CDCls) 10.03 (1H, s), 8.12-8.0 (2H, m), 7.85-7.78 (1H,
m), 7.54 (2H, d, J 9.4Hz), 6.66 (1H, d, J 9.7Hz), 4.25 (2H, q, J 7.1Hz), 1.262
(3H, t, J 7.1Hz). LCMS (ES") RT 3.450 minutes, 408 (M+H)".

Intermediate 41
30 Ethyl 3-bromo-6-oxo-7-[4-(pyrrolidin-1-ylmethyl)phenyl]-6.7-
dihydrothieno|2,3-b]pyridine-2-carboxylate
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FromInternmediate 4 and (4-{[tent-butyl (di nethyl)silyl]oxy}phenyl)boronic
acid 15 by the nethod of Internediate 5.8H (CDCI3) 7.75 (1 H d, J 9.6Hz),
7.17 (2Hwoapo4d08848Hz), 6.96 (2H, d, J 8.8Hz), 6.64 (1 IBCTA;B20030084dZ), 4. 26
(2H, g, J 7.1 Hz), 1.27 (3H, t, J 7.1 Hz), 0.94 (9H, s), 0.20 (6H, s). LCVS
(ES+) RT 3.405 mnutes, 508/ 510 (79Br/$' Br) (MtH)+. 20 Intermedi ate 43

Et hyl 7- (A-mikiueatof llnte;meduarh@ﬂﬂ)(ﬂ 5@mgy013@mphemqll®¢ (R03mL,

B om Tt eoBhaTRe st et KR D RS RSt 2 canr oY, o
25 (CDC' 3 mﬁlo théné‘ésmhwas r?eaﬁ@d ét ﬂé?mmermght Ter-;Onﬁ«taﬂe ww m, 6.29 (1
H, Hz), 1.23 (3H, t 7 0.94 (9H,

s), o 20 \(veshed;ywth md@@wqﬁhsosmmémaﬁ@yva%@vedw '0|4?h@ medi ate 44

ai hyar 5t nisTIE i (R AL AR @g ol R BRI SIS @o- 6. 7-

PCT/ GB200
ﬁ(e@ﬁﬁ%c )9 élmermeml 57D 51mgr$ﬁ%g(a4$m mnmﬂ) was

added to a solution o in THE (20mL).
After 15minJ OidHz)ed6M @, M, }(t30 EFha®), Faf 3 Kﬁﬂo@e&%&h&e‘éﬁ 3e2bng, ¢50nl) and

concent r at dbta 85, AHE & RIS RSB Sl ke 1Tt 'LS%%NQSO‘” e

( DVBO- d6) (i85 @'(52367 Minutés, 463 &ﬂ+|71)*27 (4H, m, 7 20-7.10 (2H m, 6.99
(2H, d, J 8.8Hz), 6.40 (1 H, d, 9.8Hz), 4.19 (2H, q,J71Hz)121
(3H, 10 J 7.1 Hz). LCMS (ES+) RT 3.590 .mnutes, 443 (MrH +. 10

| nt er medi it édgtgﬂ - f4-(2-Dbronoet hoxy) phenyl | -3-f(2, 4-d

| fl uorophewy#am—rro'l—zts- - 0X0- 6, 7-di hydr ot hi enol 2, 3- bl pyri di ne- 2- car boxvl ate

Di - i sopr oEphyl8zbeomarDdsy{[ tertb(fylGirethy sikdtoxy ipheayl)btoxd-6.6- a sol ution
o e My drothienol2.3-Blpyridinededrboxytate' P"Y! PROsPhi ne (445m,

From Intermediate 4 and (4-{[tert-butyl(dimethyl)silylloxy}phenyl)boronic acid

15 by the method of Intermediate 5. 8H (CDCls) 7.75 (1H, d, J 9.6Hz), 7.17 (2H,
d, J 8.8Hz), 6.96 '(2H, d, J 8.8Hz), 6.64 (1H, d, J 9.6Hz), 4.26 (2H, q, J
7.1Hz), 1.27 (3H, t, J 7.1Hz), 0.94 (9H, s), 0.20 (6H, s). LCMS (ES") RT
3.405 minutes, 508/510 (°Br/*'Br) (M+H)".

20 Intermediate 43
Ethyl 7-(4-{[tert-butyl(dimethyl)silylloxy}phenyl)-3-[(2,4-
difluorophenyl)amino]-6-0x0-6,7-dihydrothieno[2.3-b]pyridine-2-
carboxylate
From Intermediate 42 and 2,4-difluoroaniline by the method of Example 1. 5H
25 (CDCls) 8.45 (1H, br s), 7.20-7.10 (3H, m), 7.00-6.77 (5H, m), 6.29 (1H, d, J
9.8Hz), 4.20 (2H, q, J 7.1Hz), 1.23 (3H, t, J 7.1Hz), 0.94 (9H, s), 0.20 (6H, s).
LCMS (ES*) RT 3.890 minutes, 557 (M+H)".

Intermediate 44
30 Ethyl 3-[(2.4-difluorophenyl)amino]-7-(4-hydroxyphenyl)-6-0x0-6,7-
dihydrothienof2,3-b]pyridine-2-carboxylate
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15 1. 70mmol) in a mxture of DCM (10nmL) and THE (5mnL). 2-Bronoet hanol

(0.125m., 1.70mml) was added and the m xture stirred for 3 days. Water

(30n.) wawozdaedosad t he organi ¢ phase dried (MJSH) anaCra@R2008/002¢62d i N

vacuo. Puri.fication by columm chromat ography (silica, 5% EtOAc in DCM

gave the title conpound (375ng, 60% . 5H (CDCI3) 8.40 (1 H, br s),

£ 157 11 el ) o fuchite (A8 1, 8brof 168 ddibo D a sBiulBn(1 1 0. I
g,

6. 2Hz) , 1oimtemadltate43 (1.0p, HzSOmmd\YHJW(l'IEB;l-§20HIL)4A2®615ﬂnlmttm[eeﬁ‘ﬁ9n551

79Br/ $1 Br). (M 2

(Et thr 3-br JW%"”% (‘f% %Qhobgﬂﬁgﬁ E@%C %WH@B? &%?%@8{%)3TB?pyrl di ne-

2- car bOXV'o@?@mEbﬁ@BéMﬁW@dh@@ ith bine, eﬁew(mglsme;@yski)mrc@mrgte@cmd by the

met hod of nt er nedi at e 5H (CDCI?? 7. 95%; 7Hz) , 76-7.73 (2H,
7. &- vacua to give thg, tit (7ddma 96765 5H1(DMSEE916) &653(1H1bH d, J

m,
2,11l S<3on g r i b o B 8 ol etk Aoy € 2
404/ 406 ( @@qﬁmarg (A7 1455, V1 39R% Q0P3HE). FL@M@B(E@;R@O@@@@

Internedi ate 47 3-Bronp-7-(44
f t ert - but ynipdtese diPI (MsiHy! | oxy} phenyl ) - 6- oxo- 6, 7-
di hydr ot hi enoF2, 3- bl pvri di ne-2-carbonitrile 5 FromlInternediate 8 and
(4-{[tert-butyl (dinmethyl)silyl] oxy}phenyl )boronic acid by the nethod of
| nt er meli an&rﬁleﬁﬂe(wCI 3) 7. 52 (1 , d, J 9.6Hz), 7.05-6.99 (2H m,
. d, v 0. , , 0.05_ (6H, s).
RO di ate 48

LOVS (ES

7-(4-{ftergy ,atgf(z a2
di fl uorop 2, 3-bl pvri di ne- 2-
car boni t r iDigsépropyll azcuilmmboaylateﬁl(l) 3R, 147annhculbmaraddeddolaysalhmmet hod of

? grSTp |6.e8% Tntg%r%ﬁylg%gggioam% (1]3>mrhoﬁ and tnpheny)lphosp%lne (&%rrg 2H - m,

15  1.70mmol) in a mixture of DCM (10mL) and THF (5mL). 2-Bromoethanol
(0.125mL, 1.70mmol) was added and the mixture stirred for 3 days. Water
(30mL) was added and the organic phase dried (MgSO4) and concentrated in
vacuo. Purification by column chromatography (silica, 5% EtOAc in DCM)
gave the title compound (375mg, 60%). 6H (CDClIs) 8.40 (1H, br s), 7.18-7.11

20 (2H, m), 7.03-6.87 (4H, m), 6.81-6.68 (2H, m), 6.19 (1H, d, J 9.8Hz), 4.19
(2H, t, J 6.2HZz), 4.09 (2H, q, J 7.1HZz), 3.50 (2H, t, J 6.2Hz), 1.12 (3H, t, J
7.1Hz). LCMS (ES*) RT 4.206 minutes, 549/551 ("Br/*'Br) (M+H)".

Intermediate 46
25 Ethyl 3-bromo-6-0x0-7-(4-vinylphenyl)-6,7-dihydrothieno[2,3-b]pyridine-
2-carboxylate

From Intermediate 4 and (4-vinylphenyl)boronic acid by the method of
Intermediate 5. 6H (CDCl3) 7.95 (1H, d, J 9.7Hz), 7.76-7.73 (2H, m), 7.47-
7.44 (2H, m), 6.90 (1H, dd, J 17.6, 11.1Hz), 6.83 (1H, d, J 9.7Hz), 5.96 (1H,

30 dd,J17.6,0.4Hz), 5.51 (1H, d, J 11.1Hz), 4.43 (2H, q, J 7.1Hz), 1.44 (3H, t,
J 7.1Hz). LCMS (ES") RT 3.947 minutes, 404/406 ("Br/®'Br) (M+H)".
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6.63 (4H, m, 6.32 (1 H d, J 9.7Hz), 5.93 (1 H, br s), 0.78 (9H, s), 0.04
(6H, s). LCVs (ESt) RT 4.81 minutes, 510 (MtH)+. Internmedi ate 49 20

3-[ (2, 4- DVDI20@wpsaenv| ) ami nol - 7- (4- hydr oxyphenyl ) - 6- oxoPET/GB2003/002667

di hydr ot hi enof 2, 3- bl pvri di ne-2-carbonitrile FromInternediate 48 by the
met hod of Internmediate 44.8H (d3-MeOD) 8.14 (1 H, d, J 9.6Hz), 7.54-7.32
(3H, m, 7.22-7.06 (4H m, 6.74 (1 H d, J 9.6Hz). LCVMS (ES+) RT 3.113
m nutes, 396 (MtH). 25 Internedi ate 50 3-

f (2, 4- D heensgdigrv4y am nol - 7-{4-r (2, 2-di net hyl - 1, 3- di oxol an- 4-

yl ) met hox IpﬁenyIF-G-oxo 6 7 dlhydrothllenofz 3 bI vridine-2- carbonitrile
30 A ni xtBE i{[te iyl ox ok %p=6.7-2- di met hyl - 1, 3-
di oxol an-fg) ate (538ngy. 1.88mmwl) and -79 WO
2004/ 0008%6 —ubijIvaE—'g'&oonate (365ng, 1.1 mol) in DWF

(2nl) 5Na§rbﬁalh€§fnmdlﬁ@ Slaﬁd r(4~$[td'a-}oatyl(BnﬁemyXQtsWI]bmer)bbtdmaddbet ween
Et CAc and brine. The ani c was_ dri ) and concentrated in

vacuo. PMItFEdﬁ@m@ﬁ Qfﬁn@ﬂmﬁﬁte 5h§'dr(§@@s)a7pﬁ? (% Kl fi ¢&; 6"2@9/395@«(9 i n DCM

(3, . kB SIPRIRteR, i Fo( P o7 Geriy). f.aFEduy) @%ﬁqsf) .

4.49-4 4LcIMs+(IES‘?) RT44.55-ringfes| 481/483 (Br/4Br d)((&HrH)s*) 1.35 (3H, s
(ESH) RT 3.516 m nutes, 510 (MtH)+. Internediate 51 10

Et hyl 3- br onp- 7- ( 2- ni trophenyl ) - 6- 0x0- 6, 7- di hydr ot hi enof 2, 3- bi pyri di ne-

2- carfgpx hydri de (440ng, 60%in mneral oil, 11 mmvl) was added
portlgﬁ-\%@@é@%spensmn of internediate 4 (3.02g, | Omol) in DW

(40n) atl-t4-{[fertButyl(dihethyl)siiviloxyiphenydifefi2gre (2. 11 i, 20mmol) was
addedt andble, 4 St B € R oo Y Bipun: Yo emoved i

carbonitrile

LCVS

From Intermediate 47 and 2,4-difluoroaniline by the method of Example 1. 8H
15 - (CDClg) 7.14 (1H, d, J 9.7Hz), 7.04-7.00 (2H, m), 6.95-6.87 (1H, m), 6.80-
6.63 (4H, m), 6.32 (1H, d, J9.7Hz), 5.93 (1H, br s), 0.78 (9H, s), 0.04 (6H, s).
.LCMS (ES’) RT 4.81 minutes, 510 (M+H)".

Intermediate 49

20 3-[(2,4-Difluorophenylaminol]-7-(4-hydroxyphenyl)-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carbonitrile
From Intermediate 48 by the method of Intermediate 44. §H (d;-MeOD) 8.14
(1H, d, J 9.6Hz), 7.54-7.32 (3H, m), 7.22-7.06 (4H, m), 6.74 (1H, d, J 9.6Hz).
LCMS (ES™) RT 3.113 minutes, 396 (M+H)*.

25
Intermediate 50
3-[(2.4-Difluorophenyl)amino]-7-{4-[(2,2-dimethyi-1,3-dioxolan-4-
ylimethoxylphenyl}-6-0x0-6,7-dihydrothieno]2,3-b]pyridine~2-

carbonitrile
30 A mixture of Intermediate 49 (370mg, 0.94mmol), (R)-(2,2-dimethyl-1,3-
dioxolan-4-yl)methyl 4-methylbenzenesulfonate (538mg. 1.88mmol) and
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residue purified by colum chromatography (silica, 0%to 3% THE in DCM .
The title conpound was obtained as a yellow solid (1.36g, 32%. SH (DVBO
d6) 8. 37 WO 2bih4/@ag46) 1.4, 8.1 Hz), 8.10-8.06 (1 H, ), @COGB20GBNCSH, m),
6.71 (1 H d, J 9.7Hz), 4.27 (2H, q, J 7.1 Hz), 1.24 (3H t, J 7.1 Hz).
LCVMS (ES+) RT 20 3.644 minutes, 424.9 (MtH)+. Intermedi ate 52 Sodi um
3-f(2, 4- dcaesmnomnwa)a(aaamg,ﬂ {r&rﬂbl)nﬁ@W‘%'rﬁL)ﬁmﬁﬁe@teﬂ at®0°C for

e

|hydroth|gnf2;?_ r|d i ne-2- car boxvl| at A m xture of Exanple 9
(405ny, é%r)‘ﬁo turg avasnpariitiersg a@tw%@tOA@agdml)T hErOImnEr (5nL)

and Et OH Pﬁa%s"@?d‘ﬁ%§5f)aé£d EoneBhea JPVhdo, AR B ot L 5P rel

In vacuo to give a brown SoO cru

next st epchiarhatograpmi qsnmatﬂ@% EtUAﬁr(EGM) gaFv"é t&e&ﬁlé dﬁ' 8 443.8 (MrH) +.
| nt'er ned

2- i . ALHRY RGP 4Formh SO Ssca MBsRH e The

title co t L S Ann

chem 1932%1@%6‘%?“2@"%@%%2 LATOE M B gosi gl 0 6 70
(2H, br s).415368 ),11.85 (8H, sR LCMEIBS" )sRT 3.6MB(hinntEs; 6A0VEH)E ESH) RT 1.97
m nutes, 226 (MrH)+. Internediate 54 10

2,5-Di brom) 4- met hyl - 6- oxo- 1- phenyl -1, 6-di hvdro- pyri di ne-3- carbonitrile To
a stirredfiehetatelsLcopper (II) brom de (1 0.35g) and tent. butyl nitrite
(6. 6rrL in_éc—e't—oW"le 75mL), was added Internediate 53 (7.45g)

porti dBwi okoi6 d-dihydrothiens{2s3-bipwaddine- ambi ent

15 terrper \ further 2 hours when it was poured into 2M HCl (aq)
rbo ft . .
(100m.). te (150nmL) was added and the m xture stirred for

appr ox! maSOHIN® AFGSI (44004, BO% fth ik oi ¢ fmhRYAkES B8H ?d%?ﬁ?&f’lt ed and the
aqueous phase was re-extracted with 3y acetat’e (50nL The conbi ned
wise to a suspension of intermediate 4 (3.02g, 10mmol) in DMF (40mL) at r.t.

After 15min, 2-fluoronitrobenzene (2.11mL, 20mmol) was added and the
15 mixture heated at 90 °C for 4 days. The DMF was removed in vacuo and the
residue purified by column chromatography (silica, 0% to 3% THF in DCM).

The title compound was obtained as a yellow solid (1.36g, 32%). 8H (DMSO-

dé) 8.37 (1H, dd, J 1.4, 8.1Hz), 8.10-8.06 (1H, m), 8.01-7.92 (3H, m), 6.71

(1H, d, J9.7Hz), 4.27 (2H, q, J 7.1Hz), 1.24 (3H, t, J 7.1Hz). LCMS (ES*) RT
20 3.644 minutes, 424.9 (M+H)".

Intermediate 52
Sodium 3-[(2,4-difluorophenyl)amino]-7-(2-nitrophenyl)-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

25 A mixture of Example 95 (405mg, 0.86mmol) and sodium hydroxide (38mg,
0.946mmol) in water (5mL) and EtOH (10mL) was heated at reflux for 90min.
The solvent was removed in vacuo to give a brown solid, crude title
compound. This was used in the next step without purification. LCMS (ES)
RT 3.262 minutes, 443.8 (M+H)".
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organi c extracts were washed with 2M HCl (ag) (I OOnlL). Any insol uble 20
mat eri al was renoved by filtration and the resulting filtrate was washed
wi th briwe 2aemdovdsen concentrated in vacuo. The resi duePeasGR0yfoR@d by
chromat ography on silica eluting with DCMto give the title conpound as a
pal e green solid (5.63g). SH (CDCI3) 7.55 (3H m, 7.17 (2H, m, 2.65 (3H,
s). LCMS (Conditions B) (ES+) RT 3.59 mnutes, 369 (MrH)+. 25 Internedi ate

55 Et hyl 3-am no-5-br ono- 4- net hyl - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-
bl pyri di nm%i%te A mxture of Intermediate 54 (5.6g), ethyl
2- mer capt % ﬁ_{)iﬁbfh &fﬁti’i}(ﬂbﬁx@‘iéb[%ﬁmr ibﬂigﬁ@f DBQﬁH?néﬁgﬁ%ldlﬂllgbsm ute

et hanol ( TOuUTS.  Art t he
reacti on Vike tileot@dpounchwhis greparedisrcarding to HabhsWie24 OhicBRIRB4EN.

PCT/ GB2003/, 00266 r. (56 dded and the resultin mxture stirred
f or an%adzf'l‘%”&n%ﬁfsqq%%ﬁ 1#@ %&ﬁ% ) HI-EABHHyN) i71-25 washed
wth wate h 0 -white
Sol (5. 5aa) AP (16 LG fa foMEs) oM RRGRE ﬁﬁf’%\%ﬁﬁw s,
4.25 (2H, minutes7206#M+H) .86 (3H, 5 s), 1.28 (3H, t, J 7.0Hz)

(Conditions B) (ESt) RT 3.77 mnutes, 407 (M+H) +. Interrredl ate 56 Et hyl
3-am no- 4- net hyl - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3- 10

bl pyri di ngnhtdrftdppevdft e To a solution of Intermediate 55 (5.83g) in DCM
(650m) Cm’l et Iam ne (4n1_) was added 5% pal | adi um on carbon
(Johndén Reh-Dibxomeyd > Bndihydro-periding-8¢ ni xt ure was

stirred ugggs @it IE%drogen at sphere unt|I hydr ogen upt ake ceased. The
cat al yst ved by filtration and the organi c phase washed with

water (twree stma@dimmtbﬁéloﬁ E(Ilg?ﬂrdd‘ilde%g(s%?’ahé%ﬁ bl fitrjtbe compound as
a white solid (4. % m, 6.36 (1 H,
s), 6.09 @ﬁmLarm §5;eton|tnle (75mL), was added Intermediate 53 (7. 459)

portionwise over 15 minutes. The resulting mixture was stirred at ambient

15 temperature for a further 2 hours when it was poured into 2M HCl(aq)
(100mL). Ethyl acetate (150mL) was added and the mixture stirred for
approximately one hour. After this time, the layers were separated and the
aqueous phase was re-extracted with ethyl acetate (50mL). The combined
organic extracts were washed with 2M HCl(aqg) (100mL). Any insoluble

20 material was removed by filtration and the resulting filtrate was washed with
brine and then concentrated in vacuo. The residue was purified by
chromatography on silica eluting with DCM to give the title compound as a
pale green solid (5.63g). 8H (CDCls) 7.55 (3H, m), 7.17 (2H, m), 2.65 (3H,
s). LCMS (Conditions B) (ES™) RT 3.59 minutes, 369 (M+H)".

25

Intermediate 55

Ethyl 3-amino-5-bromo-4-methyl-6-o0xo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxylate

A mixture of Intermediate 54 (5.6g), ethyl 2-mercaptoacetate (2.1mL) and
30 sodium carbonate (1.70g) in absolute ethanol (56mL) was heated at reflux for
2.5 hours. After this time, the reaction was cooled to ambient temperature,
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4.25 (2H, q, J 7.0Hz), 2.63 (3H, s), 1.26 (3H t, J 7.0Hz): LCMVS
(Conditions B) (ESt) RT 3.41 mnutes, 329 (MtH). 20 Internediate 57, Ethyl
3- br ono- awoentwdoesic oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3- PCT/GB2003/002667

blpyri di ne-2-carboxvlate To a stirred m xture of copper (11) brom de (2.99)
and tert. butyl nitrite 25 (1.84nL) in acetonitrile (90nL), was added

| nt er medivadter BBrB) \QéQ)addedrainldOthwreeultmgrmlitﬁrerstmedior A edditisnalt i ng m xture
was stirred at_ anbient tenperature for a b S 8’t5h when (irl\/l l (aq)
(150nL) \A&Jraa}ﬂ'@opfow@w@%ﬁ@'ﬁ%ﬁdW)f'ﬂt[ﬁt@r\t\é@s ed vt watsriand eAN acet ate

(tw ce) t er (75nL
brine (13%?@&@%62—%6%&%?@%%“ é@% ora?gdxﬁéb\%go gl'he i
resi due Wa55r(>3llﬂlifri)eﬂ353(2H9h'2 %)MIZSI(PHﬁq,&VMHzDQZ\ﬂa H)XCM to give
the title conmpound WO 2004/ 000846 %_93?7070 266 off-white
sol i d §1.93%¥8 (8H. (dﬁpﬁz)i@ws(@@ndwoanB@Q R) eg 1444 s), 4.30
(2H, q, J@’?dﬁw 2.79 (3H, s), 1.32 (3H, t, J 7.0Hz). LCMS(Conditions B)
(ES+) RT mnutes, 392 (MtH)+. 5 Internediate 58 3-f

(2, 4-Di fluorophenyl)amnm nol - 7- phenyl t hi enof 2, 3- bl pvri di n-6(7H)-one From

I nternediate 67 b¥ ge met hod of Exanple 15. 6H (CDCl 3) (DVsO-d6) 7.94 (1
H d, J dﬂk@%&i? 53 (3H, m, 7.46 (2H, m, 7.45 (1 H m, 7.20 (1 H,
M, 6.99 gEdhviia-dhhind hé i 23LCM5 (ES+) RT 10
3.54 mn )

-6, 7- dlhydrothlenofz 3- blpyrid

2 YIS 1;1; ate
I n-3-vl) rba t.e d|u 10\/I|nTHE
6rrm)| ) wa O 48 'Opol‘:%e{rﬁo g}ﬂt%%?? (rP ﬁ@ﬁ@“ﬁé%w%%% 65mmol ) in THF
(50m.) attrt@thglarﬁihbﬁ(ﬂml@ was Bdded 3% patiddity onlicadroEiahaséd Mifthey6. 22nmol )
was added and the m xt
type 38H paste; 0. 589) and the resulting mixture was stirred under a
hydrogen atmosphere until hydrogen uptake ceased. The catalyst was

15 removed by filiration and the organic phase washed with water (twice), and

then evaporated in vacuo to leave the title compound as a white solid
(4.73g). 8H (CDCl3) 7.57 (3H, m), 7.35 (2H, m), 6.36 (1H, s), 6.09 (2H, br s),
4.25 (2H, g, J 7.0Hz), 2.63 (3H, s), 1.26 (3H, t, J 7.0Hz). LCMS (Conditions
B) (ES*) RT 3.41 minutes, 329 (M+H)".

20
Intermediate 57
Ethyl 3-bromo-4-methyl-6-0xo-7-phenyl-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate
To a stirred mixture of copper (il) bromide (2.9g) and fert. butyl nitrite

25 (1.84mL) in acetonitrile (90mL), was added Intermediate 56 (3.05g)
portionwise over 15 minutes. The resulting mixture was stirred at ambient
temperature for a further 0.5h when 2M HCl(aq) (150mL) was added. The
reaction mixture was extracted with ethyl acetate (twice) and the combined

organic extracts were washed with water (75mL), brine (100mL) and then
30 dried (Na;S04) and evaporated in vacuo. The residue was purified by
chromatography on silica eluting with DCM to give the title compound as an
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stirred at r.t. for 1 h. The reaction m xture was partitioned between Et OAc
and brine. The aqueous phase was extracted with Et OAc (x3), the conbined
20 or ganiwoextwmosss washed with brine, dried (MSH) anaCramRrR2008/002¢62d i n
vacuo. Purification by colum chronmat ography (silica, 10% EtOQAc in DCM
gave the title conpound (1.2g, 47%. SH (CDCI3) 7.45 (1 H, d, J 9.5Hz),

7.43- 7.3 : =/ . =Y. H =0 {P-6.65 (2H,
n, 6.49- ot "Z@t‘? gﬂ'd Q'%%) 2%? ﬁﬁ'@?f’ 6?.@/@%%3}) %5%”3”‘93%%34&@5 455

(M+H) +. 28. 301(2}11 g dl 'ELOHZ@(E Ver(BHBQ) w32 (3H, t, J 7.0Hz). LCMS (Conditions

f2-(am no%g ‘%g é)l_ § 0- 7- phenvi -6, 7-di hydroth| enof 2,

bl pyri di nB3{ 0)( £-9 fn'UHﬁec?p?@%&WJfﬁr bamate n-Butyl I|th| um (0.1 8nL of a
2.5M solution in hexanes, 0.44mmvl) was added 30 to a solution of

I nternedi ate 59 (200ny, 0 44mmol ) in THE (10nL) at -78 C. After 3 mn,

sul fur &di intevmediate Gt bubbl ed through the solution for 2 mn. -83 WO

2004/ 000846 {on mxture vvas aIIovved to warmto
r.t. and ‘ e PHUER) HN 2 @ed in DCM

- ”LLqZ‘QSa"’Q’" 'ﬁ‘iﬁ?@%ﬁ?ﬁ ?ZL“&?““%?S%?‘%‘B@J Segeel 5&@?'#@?@?%@& BB ed for a
fl_ﬁrther 1@@4n(1|—5d]'h@9m-|§)1ﬂ64-\m&3 (BHIuh):g’%(m—lpfi)/l?qg (MBS hgd7wiot h bri ne.

e organ ri and concentrated i uo.
Purifi gat ?%8?\3%% ggﬁa%g‘?ﬁp%ﬂ"’@%lﬁ 76&1H1§)%L§|\dﬁc(55%) REM gave the
tltle1gon3@4nq|rﬁ§9§g354gw%++8H (CDC13) 7.42-7.36 (3H, m, 7.23-7.16 (4H,
M, 6.81-6.77 (1 H m, g663(1Hrr)639(1H d, J 10.3Hz), 5.43

(2H, br s), 127(9H S). LCIVB 10(ES+) RT 3.58 mnutes, 534 (M+H).

I nt er medi or % E!Egg 3-brono-7-[' 2-(2- et hoxyet hoxy) et hyI | - 6- 0x0-6, 7-

di hvdr ot hT€fo ridi ne-2-carboxvlate 15 Sodi um hydride (60%in

mi neral  otért-BitgNi.4-ailublo 835k d-P-phei AL HIRPd AthidHdp R di ate 4
(1.50g, mpl ) in DMVF (1 ) er mn
b]%v%n-&ﬂ)mrbama_ﬂa
15 Sodium bis(trimethylsilyl)amide (6.0mL, 1.0M in THF, 6mmol) was added to a
solution of Intermediate 58 (2.0g, 5.65mmol) in THF (50mL) at 0 °C. After 30
min, di-ter-butyl dicarbonate (1.36g, 6.22mmol) was added and the mixture
stirred at r.t. for 1h. The reaction mixture was partitioned between EtOAc and
brine. The aqueous phase was extracted with EtOAc (x3), the combined
20 organic extracts washed with brine, dried (MgSO4) and concentrated in
vacuo. Purification by column chromatography (silica, 10% EtOAc in DCM)
gave the title compound (1.2g, 47%). 8H (CDCls) 7.45 (1H, d, J 9.5Hz), 7.43-
7.30 (3H, m), 7.22-7.19 (2H, m), 7.08-7.03 (1H, m), 6.76-6.65 (2H, m), 6.49-
6.45 (2H, m), 1.26 (9H, s). LCMS (ES™) RT 3.79 minutes, 455 (M+H)".
25
Intermediate 60

tert-Butyl [2-(aminosulfonyl)-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridin-3-yI1(2.4-difluorophenyl)carbamate

n-Butyl lithium (0.18mL of a 2.5M solution in hexanes, 0.44mmol) was added
30 to a solution of Intermediate 59 (200mg, 0.44mmol) in THF (10mL) at -78°C.

After 3 min, sulfur dioxide gas was bubbled through the solution for 2 min.
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at r.t., brononet hoxyet hoxyethane (1.0g, 5. .5mvl), was added and the

m xture heated at 60 C for 4h. The m xture was partitioned between brine
(200L) awo 2DaExo0R260nL). The organi ¢ phase was washed wPCh/dB20082008657X 20
100m.), dried (Na2SO4) and concentrated in vacuo. Purification by colum
chr omat ogr aphy (silica, 5%to 15% THE in DCM gave the title conmpound as a
whi t e sol i'khg r2etign nAxturg wesHal(oviRA ®)warni 8o ¢.L and shlvants.viéte)renmved (1 H, d,

J 9.6Hz H 7 3.96-3.07 (2H, m,
3.68- 3. %A”é@ﬂ’ofrfhé ?%A@J%W% ‘{@9’"% 8'%&@’3(1(5%5 %'jna Ni 41 (3H t, 3 7.1
Hz) . 25 | hsrBBOE@RifniEE (EdMY! 0.44mmol) was added. After 20 min at r.t. aqueous

3- br ono- 6- oxo- 7- (t et r ahydr o= 2H pyr an- 2- yl nmet hyl ) -

i hydr ot hi @faPN@ (ope) (ankkewas @ddbd)&ﬂldethe @awramtlnmﬁoda fgriosr 1Gmini ner al

g' g7m2§”gl’l}$8mu%l\)gﬁ%dﬁ9%§ﬂg Iﬁ)m@n Rh%rlne Il'ﬁrerg?gér%%hgséz 0g,

2- (bromméydjﬁe%gmgsmwéﬁdwn@&maéteaon 885«% PUERIibA bieol@aded -84 WO
2004/ 000846 PCT/ 03/002667 and the m xture heated at 80 C for 18h. The

mi xt ur e wESrgRAtagraRme (filisa, 10&n EbPAadn DEIdheavaite Berempoond(50mghe

Concont 1 arador HEGHRERS Bt o8B £kt BT bR BV ZIsY (95 1 ca, 0%

t2 2%10%65 ?%5-:6;6@9‘1‘] rﬂ?\&‘sg f('ﬂ-ﬂdt{(/ﬁ%@l—@”@ﬂ@"((ﬂl—laﬁr ééWhQ? @Hfé)l 40@\@45 421”3’0

(3H, m9 éggglﬁ)fﬁ@mnum, 53440156 (1 H, ), 1.90-1.86 (1 H ),
1.77-1.74 (1 H n), 1.66-1.38 (4H, n), 1.42 (3H, t, J 7.1 Hz). LCVB (ES+)
RT 3.90 m nutes, 440.0/402.0 (79Br/$1Br) (MtH)+. 10 Intermedi ate 63 Et hyl

3- br ono- 7{btemmddistectd- 6, 7- di hydr ot hi enor 2, 3- bl pyri di ne-2- carboxvlate From
| nt er medi h Lnternediate 61. 6H
(CDCI3)7 5,77 (1 H, d, J MHz), 15

2 oxyetho
137 (2K, oﬁhydt‘btﬁ?er{_oib';s amﬁ dink #esrbaxﬁgté 3 1, ) 7.1 H). LOVS (ES) RT
15 Sodium hydride (60% in mineral cil, 240mg, 6mmol) was added to a
suspension of Intermediate 4 (1.50g, 4.97mmol) in DMF (12mL). After 10min
at r.t., bromomethoxyethoxyethane (1.0g, 5.5mmol), was added and the

mixture heated at 60 °C for 4h. The mixture was partitioned between brine
(200mL) and DCM (200mL). The organic phase was washed with brine (2 x

20 100mL), dried (Na>SO4) and concentrated in vacuo. Purification by column
chromatography (silica, 5% to 15% THF in DCM) gave the title compound as
a white solid (420mg, 21%). 3H (CDCls) 7.78 (1H, d, J 9.6Hz), 6.65 (1H, d, J
9.6Hz), 4.42 (2H, q, J 7.1Hz), 7.38-7.34 (2H, m), 3.96-3.07 (2H, m), 3.68-
3.64 (2H, m), 3.48-3.45 (2H, m), 3.32 (3H, s), 1.41 (3H, t, J 7.1Hz).

25

Intermediate 62

Ethyl 3-bromo-6-oxo-7-(t4et_rahvdro-2H-pvran-2-vlmethyl)-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

Sodium hydride (60% in mineral cil, 320mg, 8mmol) was added to a
30 suspension of Intermediate 4 (2.0g, 6.67mmol) in DMF (15mL). After 10min
at r.t., 2-(bromomethyl)-tetrhhydro-2H-pyran (0.895mL, 7mmol), was added
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3.89 minutes, 392.0/394.0 (79Br/$1Br) (M:H)+. Internediate 64 Amoni um
3-anilino-7-benzvl - 6- oxo- 6, 7-di hydr ot hi enor 2, 3- bl pyri di ne-2- 20 car boxvl ate
From ExampbDeod@odry t he net hod of Internmediate 31. SH ( PRBGRP6)3/002667- 7. 25
(9H, m, 7.19-7.02 (3H, m, 6.43 (1 H d, J 9.6Hz), 5.35 (2H, s).

I nternedi ate 65 25 Et hyl

3- br ono- Zandithiedmirttieyheated @t BOEGYbI 48h oklve Mixtude wad rpairtitianeak 2, 3-

bl pyri di ne-.2- car by F iate.4 and

2 (ol et (REREAGT RepD U SR AU riine ThetRBanIc AMepRUBS RS 5. Li ght
tan soli C(Nitﬁgriﬁé:'?@'x@&ﬁl-_ﬁ%riéa (SNa §O4gar9d ébBdentrated id vakuo. Burdichlign , 6. 71
(2H, d, J°9.0H ) 6.59 (1 H, d, 3 97H), 4.20 (2H, q. J 30 7.1 H), 2.93
(6H, s), hy edureHchromatographyifsilica,-@% tmozawagmw%m@mmO%m

| nt di ate 66 i um 3-anjlino- 7; f.4: (d, j ' h - 6- 0x0- 6, 7-
T hyornute SRRV 3388zt AL o0 (PRBL B ARLLRRHef The

t hod of | . SO 7 A6 7(36(? , : 2H, ,
g? 830(2&6'5? ngﬂg_ebgH;a).E’s@%j_, %s (1 gqmdi "? 3795’% Hgf;ﬂ » ??I?IQ §'§§.@f'd(vs (Eg)+) RT
3. 30 m nunksl.0a-de86 KHH) m), 1.77 ¢ frb 1 1 @),67.6601 .28k i 1.42 (3H, 1, J

3-(2, 4-dif gl 6- 0x0- 7- -6, .

di h§/drot ﬂ?-&Hﬁ%@%”ﬁ#ﬁﬂ@%f@ﬁ@ﬁ%&ﬁaﬁf@%%?oﬁmgﬂéf;%KM*IB by the method
of Internediate 31.8H (DMSO-d6) 9.75 (1 H, br s), 7.75-7.50 (3H, m,
7.49-7.37 (2H, , (.31-7.27 (2H, , 7.00-6.80 2H, b , 6.35-6.31 (1
H, br1%.!ﬂ1§m£§£§.ﬁ§m 3.25 §n’nutg)s, no 15 (I\/H—J)%obser;/etrjr? | nt er medi age_
08 Ethyl Bl 30rotnbr-beHyRB/B!s - dindPothidadi 3 8igl fiaes 2. 3- bipyrid |

ne- 2- car
carboxylate
From Intermediate 4 and benzyl bromide by the method of Intermediate 61.

5H (CDCls) 7.80 (1H, d, J 9.6Hz), 7.41-7.32 (5H, m), 6.74 (1H, d, J 9.6Hz),
15 5.37 (2H, s), 4.38 (2H, q, J 7.1Hz), 1.40 (3H, t, J 7.1Hz). LCMS (ES*) RT
3.89 minutes, 392.0/394.0 (“Br/2'Br) (M+H)".

Intermediate 64

Ammonium 3-anilino-7-benzyl-6-0x0-6,7-dihydrothieno[2,3-blpyridine-2-
20 carboxylate

_From Example 102 by the method of Intermediate 31. 6H (DMSO-d6) 7.47-

7.25 (9H, m), 7.19-7.02 (3H, m), 6.43 (1H, d, J 9.6Hz), 5.35 (2H, s).

Intermediate 65
25 Ethyl 3-bromo-7-[4-(dimethylamino)phenyl]-6-0x0-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate

From Intermediate 4 and 4-(dimethylamino)phenylboronic acid by the method
of Intermediate 5. Light tan solid. 8H (CDCIs) 7.68 (1H, d, J 9.7Hz), 7.08 (2H,
d, J9.0Hz), 6.71 (2H, d, J 9.0Hz), 6.59 (1H, d, J 9.7Hz), 420 (2H, q, J

30 7.1Hz), 2.93 (6H, s), 1.21 (3H, t, J 7.1H2).
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20 From Intermedi ate 4 and 4-fl uorophenyl boronic acid by the method of
Internediate 5. White solid. SH (CDCI3) 7.84 (1 H d, J 9.7Hz), 7.41-7.37
(2H, m ,wo.8&00086 (2H, m, 6.72 (1 H d, J 9.7Hz), 4. B8T(GHIP03N026h77. 1
Hz), 1.34 (3H, t, J 7.1 Hz). LCM5 (ES+) RT 3.729 mnutes, 397.8 (M-H)+. 25
I nt er nedi ate 69 Et hyl

3-brono-7- (4-chl orophenyl ) - 6- oxo- 6, 7- di hydr ot hi enof 2, 3-

bl pyri di ge- 2-cai.b9x§bat e FromInternediate 4 and 4-chi orophenyl boronic acid
by the errredlateS 8H (CDCI3) 7.86 (1 H d, J 9.6Hz), 7.60
(2H,HZ;1|, JAn%n%RMm 8-arilinp8A (2H, d, J

.36 (3H, t, J 7.1

E|t ler%b?fgfoé-éé%‘dg ngghenﬁﬁtn ﬁgé‘?éd;?yﬂa?ék/ﬁﬁﬁié @%@Kyw boron i ¢

aci d by t f 148 9. 6Hz),
7_51_7_48(6131 ma é%é -6f89 (bPlt %)”B‘E?{Z@-IQ} ./%b, Hgg@(% (T é#é G‘F'iz% ﬂ o O
9. 6Hz), 46814311&4; @(ES 7RI$42)) mm@t% 4@6((M+H)s) 1. 35 (3H, t, .1 Hz).
LCMS (ES+) RT 3.865 mnutes, 393 (MtH). Internediate 71
3-f(3-(trifluoronethyl )phenyl )am' nol - 6- oxo- 7- phenyl -6, 7- 15

di hydr ot Hhesipiedidtdbpvri di ne-2-carbonitrile FromInternediate 9 and

3- (trlfluororretﬁylia il ine by the rrlethod of Exanpl e }67LCIVS (ES+) RT 3.63

m nut@s ppnonjtiny 3-[{2,4- u;.;'a’ phe 2MINO Rp1ORe- -phnen
quoroph I | pvri di ne- 2- carbonitrile From
Intermad:atn At YR 2B R0b Ry ite) id by the method of

| nt er mediRrbm Bxaplg m/BSD{h’@)n&hdd of wémmme 37.8H VSdB) 875 7. 65-7. 6
(2R (1H, br s), 7.75-7.50 (3H, m), 7.49-7.37 (2H, m), 7.31-7.27 (2H, m), 7.00-6.80
(2H, br m), 6.35-6.31 (1H, br m). LCMS (ES™) RT 3.25 minutes, no
15 (M+H)observed.

Intermediate 68
Ethyl 3-bromo-7-{4-fluorophenyl)-6-0x0-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate

20 From Intermediate 4 and 4-fluorophenylboronic acid by the method of
Intermediate 5. White solid. 8H (CDCls) 7.84 (1H, d, J 9.7Hz), 7.41-7.37 (2H,
m), 7.32-7.25 (2H, m), 6.72 (1H, d, J 9.7Hz), 4.33 (2H, q, J 7.1Hz), 1.34 (3H,
t, J 7.1Hz). LCMS (ES") RT 3.729 minutes, 397.8 (M+H)".

25 Intermediate 69
Ethyl 3-bromo-7-(4-chiorophenyl)-6-0x0-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate

From Intermediate 4 and 4-chlorophenylboronic acid by the method of
Intermediate 5. 8H (CDCls) 7.86 (1H, d, J 9.6Hz), 7.60 (2H, d, J 8.5Hz), 7.37
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n, 6.9-6.85 (1 H n). LCM5 (ES+) RT 3.460 mnutes, 350.8 (MtH). 25

I nternediate 73

3- Br onp- W04eemetobsakyphenyl ) - 6- oxo- 6, 7- di hvdr ot hi enof 2, 3PbirmB20a8/002662 -
carbonitrile FromIntermedi ate 8 and 4-net hoxyphenyl boronic acid by the
met hod of 30 Internediate 5. OH (CDCIS) 7.53 (1 H d, J 9.7Hz), 7.10-7.05

(2 M. GHOZ meewef@qpsﬂ@ sz'g 890R! 02 50Mz)0 1%@&%636 56 (1

H d, J 9. 3.69 QHRFFe%i hut'es
(793r/$1§er(z MS (E ea?enmmt@ 413(M+H)

7- (4- Acetyl phenyl ) - 3- br onp- 6- oxo- 6, 7-d i hydr ot hi enof 2, 3- bl pvri di ne- 2-
carbonitrile FromlInternediate 8 and 4-acetyl phenyl boronic acid by the

met hod ofintdrmediatef@te 5. 6H (CDCI3) 7.98 (2H, d, J 8.7Hz), 7.55 (1 H d,

J 9.7Hz), 2H, _.d, J 8. 7Hz), 6.56 (1 H, d, J97Hz) 2.46 (3H, s).
Lovs (s Ethyl 8-biomagZr(3rmethylshenyll6-axe-6,3-dibvdr 2,3

3-f(3-chl ¢ am nol - 6- oxo- 7- phenyl 6 7-

di hydr ot i 2 a(?'BB?( }Qté-Z carboxvlate 15 From Exanple 129 by the

net hod ofFromnt mntermdadaﬂte 43énd SHn(awﬁﬁhei@)bo?oﬁa ah@B (u&élmé’mod 6f52-7.50 (2H,
n'),734729 g\} % m, 5 5(1H m, 6.40 (1
H d J 4 t@FE’F 'ﬂé§QCIB§T7 §5C( B, ﬁﬁ%@t@!‘éz) 7!511t-3141$e(d||'bm) 763830 Anmoni um

3-f(4-flyop = d th 3-b

ri dl(ne 2- car L ?ﬂh @&%?qu%néy‘j h@%gﬁ% I iate 31.
Inter’h@ed|2a4®(3|-7 951/&511(% w0 3-fHSH- LOMS @@@bmsasemm,mﬁe@xsgg phenyl -6, 7- d
I hyd rot reM(_a'_l_Bf,Z pyrid i ne-2-carboxvlate

Intermediate 71

3-[(3-(trifluoromethyl)phenyl)amino]-6-o0xo-7-phenyl-6,7-
15 dihydrothieno[2,3-blpyridine-2-carbonitrile

From Intermediate 9 and 3-(trifluoromethyl)aniline by the method of Example
1. LCMS (ES*) RT 3.63 minutes, 412 (M+H)*.

Intermediate 72

20 3-Bromo-7-(4-fluorophenyl)-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-
carbonitrile

From Intermediate 8 and 4-fluorophenylboronic acid by the method of
Intermediate 5. 8H (DMSO-d6) 8.1-8.0 (1H, m), 7.8-7.7 (2H, m), 7.65-7.6 (2H,
m), 6.9-6.85 (1H, m). LCMS (ES") RT 3.460 minutes, 350.8 (M+H)*,

25
Intermediate 73
3-Bromo-7-(4-methoxyphenyl)-6-0x0-6,7-dihydrothieno[2,3-bjpyridine-2-
carbonitrile

From Intermediate 8 and 4-methoxyphenylboronic acid by the method of
30 Intermediate 5. 8H (CDCls) 7.53 (1H, d, J 9.7Hz), 7.10-7.05 (2H, m), 6.92-
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From Exanpl e 3 by the nmethod of Internediate 31. SH (DVSO-d6) 7.65-7.57
(3H, m, 7.51-7.49 (2H, m, 7.34 (1 H d, J 9.6Hz), 7.28-7.22 (1 H m,
7.00- 6. 99020040088, 6.96-6.89 (2H, m, 6.39 (1 H, d, JPETEHRDO3/MBNE ( ESt)
RT 3.372 30 minutes, 396.8 (M:H)+. -88 WD 2004/ 000846 PCT/ GB2003/ 002667
Internediate 78 tert-Butyl

(i m no{3- fd@?pmwzmsexmam ﬂQ'TI—@z)08C697(3IPh%I)IyLCIeIS76ES ) RT 3.452

di hydr ot hi eno 43p 5% yﬁj met hyl ) carbamate A solution of ethyl

nmagnesi umfﬂﬂ@tﬁsd§6(1 a{i( rénBr) Mol ) was added to 5 tert-butyl carbamate

(328ng, 2.8mml) in ether at r.t. After 10mn, Exanple 139 (200ng,

0.56mmol ) was added and the m xture heated at reflux for 1 h. THE (7nl)

was added mmlmdmmm F4ure heated at 60 C for 18h. Water was added and the

m xt ur ] ) r| ed. (|\512804) and

concentY at'é Usyy FADSCR R OY, h Lilt api’<T silica,

Et 20) gav§ B nitkitd € corrpound as a yel I ow soI id (46rrg) 8H (CDCI3) 9.53 (1
"g'g—g'g—,% 7.34 (2H, d, J 7.7Hz), 7.19-7.12 (2H, m,

6 88 6. 80 Hréim Inte)rme@ilé?t@ E(andH4 atetyipBemyibdroric aéid(by-lheshethoﬁ ofl (9H, s).

Pontat Fﬁé)ﬂw@ﬁ@ﬁﬁ’a‘t‘é 508 Rt T 36\ Gl bing Bt S S o /SR BRY 7,29 7-
CoyICol LR HZ B DY Bl (F T 5P ARG ). [ EMBIESHIRITDL ) vag adted

20m n1Qoer(l\/bm\la.)brophenol (1.71 g, 20 9.27mmol ) was added and t he mxture
stirred at r.t. overnight. Solvent was renoved in vacuo, the residue
partitioned between DCM and water and the aqueous phase was extracted with
DCM  The qRidhiit@fiay pgni cs were dried (MySO4) and concentrated in vacuo.
Purificati or oy .corumm chr omat olgr aph (5| i ca 20% to 100% Et OAc in
hexane) ga&\¥ ‘ : Q1O R hen f qrwenyl-6160y . 8H
(CDCl 3) 8. 34 (2H , 7.47 (1 H m, 7.14
(S0 S O iy tH i823bidurfdink P (28 )

15  From Example 129 by the method of Intermediate 31. 8H (DMSO-d6) 7.65-

©7.59 (3H, m), 7.52-7.50 (2H, m), 7.34-7.29 (2H, m), 7.10-7.21 (3H, br m),
6.99-6.95 (1H, m), 6.40 (1H, d, J 9.6Hz). LCMS (ES*) RT 3.363 minutes.

A

Intermediate 76

20 Ammonium 3-[(4-fluorophenyl)amino]-6-oxo-7-phenyl-6,7-

dibvdrothieno[2,3-b]pyridine-2-carboxylate

Ffonw) Example 127 by the method of Intermediate 31.

Intermediate 77

25  Ammonium 3-[(3-chlorophenyl)amino]-6-0xo-7-phenyl-6,7~

dihydrothieno]2,3-b]pyridine-2-carboxylate

From Example 3 by the method of Intermediate 31. 8H (DMSO-d6) 7.65-7.57

(3H, m), 7.51-7.49 (2H, m), 7.34 (1H, d, J 9.6Hz), 7.28-7.22 (1H, m), 7.00-

6.99 (1H, m), 6.96-6.89 (2H, m), 6.39 (1H, d, J 9.6Hz). LCMS (ES") RT 3.372
30 minutes, 396.8 (M+H)".
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m nutes, 564.9 (MtH)+. Internediate 80 30

2-F4-(5,5-Di nmet hvl -1, 3, 2-di oxabori nan- 2-yl ) phenyl | propan-2-o0l -89 WD

2004/ 0008%6 2PI0@BB003/ 002667 A m xture of 2-(4-bronopiremdB2pe30P26672- ol
(3.50g, 16.3mml), bis(neopentylglycol ato)di boron (4.05g, 17.93mmol), KOAC
(2.40g, 24.45mvol) and

[1,1 -bi Sw_phl no) f errocene] di chl oropal | adium (11) (665nyg,
0. 815mmol ) i pRs hta 60. C for 187h The DMF 5 was renoved

in vacuo a e U Ad "1 esi due was

di ssol ved diR g,t&ﬂ rfdht:ﬁb idinde ‘ i &ncentrated in vacuo to
gi ve the t|I € coF?poun as a" SH (CDCI3) 7.70 (2H, d,

J 9. 8Hz), Arsalutionief ethyl me@r@smm borazie( (M, E&leZEBIanHwﬁaddlecQﬁ)(GH s)

3 br omg. 7 (0 R RS e CR8me, PR TIRGR 2t oAler 19miny Bxaple

th 8md Lt er medi at e
50 by T o o hong, O e e B b T MikIOFe hEBR et BR D" 2700

d, J 9. 7HAHF ?7ret:.) waﬂaddedsar@ tbazrplxtme:r@atqcta{BQPCjorm&m%/atesvm (1 1; gH J
1.58 (6H
'? GHZ) .1 ﬁ%ﬁeg%@%ﬂf éé (ur@%%}%#%%&\é@kbg%ﬁﬁ%ﬁ?nfoo Efﬁee‘?’s di ate 8(2

Et hyl 3 bmm -(Rah8OL ) Ared t:omémreteemboawa ?Uriﬁ@éﬁldﬂﬁb%"cb’rlﬁnﬁxo 6 7- d ihvd
roth | |d i ne- carboxvlate From I nternedi ate 4 and

{4- [(t BER'BW@&? (licanFres)grue thedidlecompoumdas 8 etlawswdhod of

d 1 ( 5 4
gnéa;;m I%@“@%Mégl éﬁﬁq’g ﬁ?é) g'églf’ﬂpbﬁ ﬁﬁ‘z%g“(@p' d. ?%JH%) 6Hz) 4.34
(2H, q, J7ME7HD) (@2H, r15)66(%-—|6 80 (3H,.mp 6(AH(1H,.d,V F7HZH2) .27 (BAt §),medi at e 83,

1.41 (9H, s). LCMS (ES") RT 3.343 minutes, 475 (M+H)".

15 Intermediate 79
Pentafluorophenyl 3-[(2,4-difluorophenyl)amino]-6-oxo-7-phenyl-6,7 -

dihydrothieno[2,3-b]pyridine-2-carboxylate
CDI (1.42g, 7.42mmol) was added to a solution of Intermediate 67 (2.5g,
6.18mmol) in DMF (100mL). After 20min, pentafluorophenol (1.71g,

20 9.27mmol) was added and the mixture stirred at r.t. overnight. Solvent was

removed in vacuo, the residue partitioned between DCM and water and the
aqueous phase was extracted with DCM. The combined organics were dried
(MgSO0.) and concentrated in vacuo. Purification by column chromatography
(silica, 20% to 100% EtOAc in hexane) gave the title compound as a white

25 solid (666mg, 19%). 8H (CDCls) 8.66 (1H, br s), 7.76 (3H, m), 7.58 (2H, m),
7.47 (1H, m), 7.14 (3H, m), 6.54 (1H, d, J 9.9Hz). LCMS (ES™) RT 4.57
minutes, 564.9 (M+H)".

Intermediate 80

30  2-[4-(5,5-Dimethyl-1,3,2-dioxaborinan-2-yl)phenyl]propan-2-ol
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Ethyl 7-f 4-[(tert-butoxycarbonvl)am nol phenyl}-3-[(2,4 30

di f1 uor ophenyl ) am nol - 6- oxo-6, 7-d i hydrot hi eno[ 2, 3- bl pyri di ne- 2-

car boxvl awe 200ovgd6 2004/ 000846 PCT/ GB2003/ 002667 Fr om PorasBmeel/@ee782 and
2,4-difluoroaniline by the nethod of Exanple 1. 6H (CDCI3) 8.56 (1 H, s),
7.78 (2H, d, J 9.8Hz), 7.45 (2H, d, J 8.6Hz), 7.35-7.28 (1 H m, 7.20 (1

H d, J 9.8Hiture ofl2-(4-t88mopHenplpropafL-ol(3H0g;)16.8mbblY,1 H d, J 9. 8Hz),

4.41 (2H, Jd 7. , .69 (9H, .45 (3H, t Jd 7.1 Hz). LCMSB (ES 5
N s seb ismeatenleaiai oS @t 7 Sripos KaAc (.400" (BS9)

AL
di glyd?g]t E?ﬁﬁ%@% %Ei’gi ﬁ%{dé*?‘ié’ﬁﬁ%‘?ﬁbﬁ@”%%ﬁﬁﬁ‘ﬁ%?%5@399'8%@|>d (0. 5nL)
was added (665ags6181Gmmol)fin Didie (28l qvas Sidated SOB0 CQ b)) 18 Trey DMFh at r.t.
the solyent d | d th i t d with heptane.

The rest dUERSERINQHECRgI GAsiyC A R IueRzeoLBPES VB fkiensiCk Rhaq NaboCB.

The or ganirgsighasfa§iss6lvegth ENEE Hted, 2ng tﬁ@ﬁﬂ%}%ﬂ@g@%@ﬂamwo-

Purification by colum chronmatography (silica, gave the title
conpound (vAEHg to §ethedile(@DmAINBase brawhl,sotijl (30805-5H (ODAI3H.700), 6.89 (1

H d, Jo9. , 18.83-.6.6 , . 6 , d, . J 8 6Hz), 6.20 (1 H d, J
9. 8Hz) 4.@?’2%’2#,3%?2)57#61&@)@ Wﬁ-ggzb%&@'ﬁ%; 1@1@?&@)51,0-9,5 BHy. 1 Hz). 20
| nternmedi gye 85 Ethyl 7- 4-ibis(nethylsulfonyl)am nol phenyl}-3-r(2,4-

di f | uor ophenyl ) am nol - 6- oxo- 6, 7- di hydr ot hi enof 2, 3- bl pvri di ne-2- carboxyl ate
A mixtlte of Internediate 84 (70ng, 0. 16mmwol ), nethanesul fonylchloride 25
(18ng, O. | s riethylamne (0.023nm., 0.16nmmol) in DCM (2nlL) was
stirred o&@%ﬁqﬁ—%ﬁ. t. The volatiles were renoved in vacuo and the

resi due diEthyl $-btoimo-DPi(17inedioxy -intsthyREhyhp hefyljie-bxase KaHCC3, dri ed

Na2SO4) , d,concentrated in vacuo. Purification by columm
( ) g%]vdroj'}leno 2,3-bijpyrldme-z-carboxvla_te_ Y

From Intermediate 4 and Intermediate 80 by the method of Intermediate 5.

15 White solid. 3H (CDCls) 7.77 (1H, d, J 9.7Hz), 7.66 (2H, d, J 8.5Hz), 7.28
(2H, d, J 8.5Hz), 6.66 (1H, d, J 9.6Hz), 4.26 (2H, q, J 7.1Hz), 1.75 (1H, br s),
1.58 (6H, s), 1.27 (3H, t, J 7.1Hz). LCMS (ES™) RT 3.41 minutes, 438
(M+H)".

20 Intermediate 82
Ethyl 3-bromo-7-{4-[(tert-butoxycarbonyl)amino]phenyl}-6-0x0-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 4 and {4-[(ter-butoxycarbonyl)amino]phenyl}boronic acid
by the method of Intermediate 5. 6H (CDCls) 8.85 (1H, d, J 8.8Hz), 7.61 (2H

25 d,J8.8Hz),7.32(2H, d, J8.8Hz), 6.75 (1H, s), 6.73 (1H, d, J 9.6Hz), 4.34
(2H, q, J 7.1Hz), 1.56 (9H, s), 1.36 (3H, t, J 7.1HzZ).

Intermediate 83
Ethyl 7-{4-[(tert-butoxycarbonyl)amino]phenyl}-3-[(2.4-

30 difluorophenyl)amino]-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-
carboxylate
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chromat ography (silica, EtQOAc) gave the title conpound (50ng, 53% . SH 30
(CbC13) 8.50 (1 H s), 7.51 (2H, d, J 6.5Hz), 7.45 (2H, d, J 6.5Hz), 7.11
(1 H mwonzoeaoisseH, d, J 9.8Hz), 6.93-6.72 (2H, m, 6P8BE/GE20#3/000467J
9.8Hz), 4.22 (2H, -91 WD 2004/000846 PCT/ GB2003/002667 q, J 7.1 Hz), 3.39
(6H, s), 1.25 (3H, t, J 7.1 Hz). LCMS (ES+) RT 3.704 minutes, 598 (MtH) +.

| nt er medifbm E\@efhe&i@w 82 and 2,4-difluoroaniline by the method of Example 1. 8H
f(4 fl uoro- 3- net hy \r}?/_é%am nol - 6- oxo 7- di hydr ot hi eno

3- bl p\(QDﬁlsDeS éﬁdéHw)« &2l drd 9%)“%&56(12!??/ g, e(rﬁslGHZ) 7.35-7.28

3
4 fI uor o h I
( DVBO- d6)(%§% ?12%&1 Q’eﬁry ghiof 77 %% Pjr%-)i %g@%ﬂ@gswéﬁﬁdf 18-7. 10
(3H m, %HQ}&W(ZH chvaz@, 369((9HHs)dl45 (SH7t, BZ).1H4). 1ENISHESS) 10 J
7.07 Hz), 3?378( s), 1.72 l(-IB*H t, J 7.08 Hz). LCMB (ES+) 423 (M+H)

| nt er n%dl%Té R aE L2 (M+

3-1(4-fluoro-3-nmethyl phenyl ) am nol - 6- oxo- 7- phenyl - 6, 7-

di hydr ot hi enof 2, 3- bl pyri d i ne-2-carboxvlate 15 FromIntermnmedi ate 86 by the
met hod oflntermnmatb a4e 31 Be| ge solid. SH (DVsO d6) 7.81-7.75 (3H, m,

7.64-7. 62 ) 5(1H t, J
9.01 Hz) Eth i1 d-53, opoBReny); Pjox0-@728.6. 46 (1 H, d,
J 9.54 Hzc‘hh aro%:é 2§-b eﬁﬁé}b aéé\/l’rH) 20 Internediate 88

Pent af | uor opheny uor o- 3- Ne éjﬂ ) am nol - 6- oxo- 7- phenyl -

6, 7- dihy diriiuioreansitiz, azncb(%&deuwe@add@EMW ien afbite(mediady B3 M 852mmol) was

and- ¢ he MSPLANGE ARBE ahdH FTEHE fofediuat eddidaundqiliBitnol (0. 1 oe0,

1. 065mMmlrpsidas Aedadpaddvithiecptané UTiee fddidiie dagtdisgolVed MODCRAANG tHdie sol vent
was renmoved in vacuo and the resi due was dissolved in DCM which was then

washed wigoiutign washeg with qalyabePanthe ewiaimPhase wasHiripddNg2SPal i fi cati on
compound 24 SOHERTREtEE M AQl). BoRfcalbgy EBRRFCn/EidibirdchyReicace the title
15 EtOAc) gave the title compound (72mg, 82%). 6H (CDCls) 8.30 (1H, s), 7.05-
6.97 (3H, m), 6.89 (1H, d, J 9.7Hz), 6.83-6.68 (3H, m), 6.66 (1H, d, J 8.6Hz),
6.20 (1H, d, J 9.8Hz), 4.11 (2H, q, J 7.1Hz), 3.80 (2H, br s), 1.14 (3H, , J
7.1Hz).

20 Intermediate 85
Ethyl 7-{4-[bis(methylsulfonyl)aminolphenyl}-3-[(2.4-
difluorophenyl)amino]-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2~
carboxylate
A mixture of Intermediate 84 (70mg, 0.16mmol), methanesulfonylichloride
25 (18mg, 0.16mmol) and triethylamine (0.023mL, 0.16mmol) in DCM (2mL)

was stirred overnight at r.t. The volatiles were removed in vacuo and the

residue dissolved in DCM. The solution was washed with aqg NaHCO3, dried
(Na2S0a), and concentrated in vacuo. Purification by column
chromatography (silica, EtOAc) gave the title compound (50mg, 53%). 6H
30 (CDCIs) 8.50 (1H, s), 7.51 (2H, d, J 6.5Hz), 7.45 (2H, d, J 6.5Hz), 7.11 (1H,
m), 7.01 (1H, d, J 9.8Hz), 6.93-6.72 (2H, m), 6.30 (1H, d, J 9.8Hz), 4.22 (2H,
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30 (DMSO-d6) 8.96 (1 H, s), 7.07-6.95 (5H, br mM, 7.55-7.39 (4H, br m,
6.29 (1 H d, J 9.86 Hz), 2.08 (3H, s). LCM5 (ES+) 561 (MtH) -92 WO
2004/ 00086 2PT0@BR003/ 002667 | nternmedi ate 89 PCT/GB2003/002667

2- Acet yl - 3- am no- 7- phenyl t hi enof 2, 3-bl pvridin-6(7H)-one A m xture of
Internediate 10 (2.5g, 10mvol) and chl oroacetone (0.88n, 5 11 nmml) in
acetonitrpyl @L 3PS t eds5aBHEO 7 Hel) ACMBWESOIREBI7T0Mas renoved in
vacuo andhp‘gr7|(f|ca?| on I-h%?:O?E(l%rn"le(gchromat ogr)aphy (ésEll?ca 2.5%to 3% MeCH
in DCM) garutesebds (MéfHdorrpound as a yellow solid (2.32g, 82%. 8H
(DVBO-d6) 8.27 (1 H, d, J 9.6Hz), 7.92 (2H, br s), 7.72-7.63 (3H, m,
7.59-7.50 (2H, m, 6.61 (1 H, d, J 9.6Hz), 2.18 (3H, s). LCVM5 (ES+) RT
2.883 10jntermbdiated. 9 (MtH) +. Internedi ate 90

2- Acet yl - 3- Brlom)h7- phenyl th| enof 2 3 bI pvr | gl n- 67

-oe6 From I nt er nedi at e
: , 101-619%0r4-Rhanyl- SH ( DVBO- d6)
7.98 (1 Hys o AT 65 o7.59-7.56 (2H, ), 6.77 (1 H
d g o, 7ndh enofZ.3 4'3 fe388 minutes. 349.8 (MH)

| nt er medi &”t@nQﬁie?r&edlate 5 and 4-fluoro-3- methylaniline by the method of Example
3- Am no- 6- 0X0- 7- p ridin-

carbonitri I\é\/m&@e?( jdi o (IW%@n‘i%)?%ogé%g(rj%{d%%ﬁfé&ﬁl"Ei:rfg gcﬁﬁz
THE (om VA 1675 1 ROHRF, fife8 SRt o, BEP B0 7 HER Rl &‘E‘S' ) dded

and t H® MUXLOT Biz3%.abI(Bked), o7 24Bi 1, J 708 Hzpv eCNB (EET)H23 B0nt) *.and

N, N-di net hyluraci|l (1.03g, 7.34mvl) were added and the m xture heated at
reflux for 18h. Volatiles were renoved in vacuo. The resi due was di ssol ved

in aceteonilﬁtbiﬂrln%d?a%@’ﬁ? , " chl oroacetonitrile (0.470nm., 7.34mvl) was added

and th 50 C for 3h The buI k of t he sollve_rllt was renoved

15 From Intermediate 86 by the method of Intermediate 31Beige solid. §H
(DMSO-d6) 7.81-7.75 (3H, m), 7.64-7.62 (2H, m), 7.41-7.38 (1H, d, J 9.55
Hz), 7.20-7.15 (1H, t, J 9.01 Hz), 7.04-7.03 (1H, br m), 6.93-6.90 (1H, br m),
6.48-6.46 (1H, d, J 9.54 Hz), 2.35 (3H, s). LCMS (ES") 395 (M+H) ".

20 Intermediate 88
Pentafluorophenyl 3-[(4-fluoro-3-methylphenyl)amino]-6-oxo-7-phenyl-

6,7-dihydrothieno[2,3-b]pyridine-2-carboxylate

EDC (0.163g, 0.852mmol) was added to a solution of Intermediate 87

(0.284g, 0.710mmol) in DMF (10mL) and the mixture stirred at r.t. for 30 min.
25 Pentafluorophenol (0.196g, 1.065mmol) was added and the mixture stirred at

r.t. for 24hr. The solvent was removed in vacuo and the residue was
dissolved in DCM which was then washed with water, dried (MgSQO4) and
concentrated in vacuo. Purification by column chromatography (silica, 50 %
Hexane/ EtOAc) to produce the title compound as a white solid (0.226g). 6H

30 (DMSO-d6) 8.96 (1H, s), 7.07-6.95 (5H, br m), 7.55-7.39 (4H, br m), 6.29
(1H, d, J 9.86 Hz), 2.08 (3H, s). LCMS (ES") 561 (M+H)".
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washed with water and ether and dried to give the title conpound as a brown
-93 WD 2004/ 000846 PCT/ GB2003/ 002667 solid (1.47g, 75% . SH (DVSO d6)

8. 80- 8. 64w(2bh4/00p8468. 13-7.95 (2H, m), 7.60-7.56 (1 H, ®CI/GR20@B/((024d7 S),
6.48 (1 H d, J 9.5Hz). LCMS (ES+) RT 2.493 mnutes, 268.9 (MH)+. 5

I nternedi ate 92

3- Brono- 6- oxo- 7- pyri di n- 3-yl -6, 7-di hydr ot hi enot ' 2, 3- bl pyri di ne- 2-
carbonitrile FroEglnEgrmadi ate 91 by the nethod of Internediate 14. LCVB
(ES+) RT Int s, 331.8 (I\/H—I)+ 10 I ntermedi ate 93 Benzyl

' di ne-1- carboxyl ate
15 To a sd!l meture 01f Inltemnwdmta He. 5@ ’((Bﬁtm@ ar(d éhﬂlmmdc)etone O®@3robL) was

dded 1- b dth
Feact o Himal mace B R eI AR AR R 0Ll ThEsaveBIETal ent of
the am ”?BME)R/@H uﬁvasu& gﬁ%urﬁcélfdm@y ):on\em a%%tegpaghgﬁameﬁﬁ 5% tirred

for a further 18h. | vent was en renoved in e cru re5|due
20 subj ect3% M&QHumD@W gaedioe hikd gompolindas et dw eplid (mSZg,c&ﬁ%)ane)

o v A A EAEPIRPAR O  YUA e B3, T s GRS 1 00

henyl am ng)sé.7mm ol fig®/61 $1H: &i J@Hﬂfzg @HQE(SEHZ g L*dlﬂ§ ﬁ*rﬂg Fggr boxyl at e

Tri s(di benzyli deneacet one) di'pal I'adi un( 0) 013

added t® aninutasu284& (NhHE: nedi ate 5 (loong, 0 265mMmmo1l), caesium car bonate
(120ngy, 0.37muol), aniline (0.030nm, 0.32mml) and BI NAP 30 (17ng,

0. 027mml , 10nol % in anhydrous toluene (2nL) and the reaction

Intermediate 90

2-Acetyl-3-bromo-7-phenylthieno[2,3-b]pyridin-6(7 H)-one

From Intermediate 89 by the method of Intermediate 14. Light brown solid.

15 8H (DMSO-d6) 7.98 (1H, d, J 9.7Hz), 7.74-7.65 (3H, m), 7.59-7.56 (2H, m),
6.77 (1H, d, J 9.7Hz), 2.68 (3H, s). LCMS (ES™) RT 3.388 minutes, 349.8
(M+H)".

Intermediate 91

20 3-Amino-6-0x0-7-pyridin-3-yl-6,7-dihydrothieno[2,3-b]pyridine-2-

carbonitrile
Acetonitrile (5mL) was added to a solution of sodium bis(trimethylsilyl)amide
(16.1mL of 1M solution in THF, 16.1mmol) in THF (50mL) at -78 °C.
Pyridylisothiocyanate (0.820mL, 7.34mmol) was added and the mixture

25 allowed to warm to r.t. over 2h. EtOH (30mL) and N,N-dimethyluracil (1.03g,
7.34mmol) were added and the mixture heated at reflux for 18h. Volatiles
were removed in vacuo. The residue was dissolved in acetonitrile (20mL),
chloroacetonitrile (0.470mL, 7.34mmol) was added and the mixture heated at
50 °C for 3h. The bulk of the solvent was removed in vacuo, water (50mL)

30 was added and the mixture cooled to 0 °C. The precipitate was filtered off,
washed with water and ether and dried to give the title compound as a brown
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heated to reflux under nitrogen for 18h. Solvent was renoved in vacuo and
-94 WD 2004/ 000846 PCT/ GB2003/ 002667 the crude residue purified by

chr omat ogwaphgs/@ns4si | i ca (0-20% Et OAc in DCM to give tireTiGR20ES/@6spound as
a white solid (80ng). SH (CDCI3) 8.70 (1 H bs), 7.57-7.47 (3H, m,
7.33-7.25 (4H, m, 7.20-7.10 (4H, m, 6.27 (1 H, d, J 9.7Hz), 4.19 (2H, q,
J 7.1 wggna (A2735%). 5P (PMSHZd6) &gm@ SEBM, 811347.95(2m,nm\o,es, 391

( MHH) + neral procedure for the aration I N

3- ani | i nG7.600%56 {+iphmyT.0962H, ), 6. t%léﬂ@l"?)@—% QRT 2.493

i ne- 2-car boxyl at ounds of Exanples 2-13 were prepared by parall el
synt hesi dTW$k %%OérQﬁ?QMys Carousel reaction station (Radleys Ltd.,
Saf f ron Wal den UK) following a procedure simlar to that described for
Exampl e 1. Therefore to each oven dried reaction tube in the Carousel was
added & rintermnediate 92r er the appropriate substituted aniline (0.64mol),

anhydr ous,, 1 3 [ TRidihe-2-caesi um
car bonat e Eﬁvd &Qﬁ%qn@?lg‘%neaégé_mze) di pal I adi un{ 0)

(48ny, O. @gy@am{melorml % and BI NAP (66rrg, 0 106mm| 20mol % . The

reacti ons_were heated t refl ux under |tro nd]1 Eﬁuc stirring

for 48h. Iﬁrmlnt@aa@dlate %@ythﬁmﬁfhpwﬂ‘ e[ne £ ( %(é% ed with water

(1 On), %%'5%4[“9 @g\ﬁ ncentrat ed in vacuo. The crude products were
N Si él uting 2

purified with 0-20% EtOAc in DCMto give the title
conpoypds as solids. Exanple 2 Et hyl 3-f

(2- chl or ophenyl 6- oxo- 7- phenyl - 6, 7- di hydr ot hi eno f2, 3-
bl pyri di n&'iéﬂéﬁﬁﬁé&&%ate 25 From 2-chl oroanlllne to give the title conmpound
(92”9) A3 P39 fﬁdn‘lub‘ro hén Ia7mﬁ'ﬁ376-6& Bighenyl-677-40-7.38 (1 H, ),

7.36-7. 32 (20 T 05 (1 H, 7.05-6.98(1 H,
m, 6 35 -L-':z.n- rigip2- lronla ninojpyrro idinge-Isp ¢ 3 7.1 H).

LOVE (ES+) RT 4.38 minutes. 425 (MH) 4+ -95 WO 2004/ 000846
PCT/ GazooM%—e

15 To a solution of Intermediate 79 (250mg, 0.44mmol) in DCM (5mL) was
added benzyl 3-amino-pyrrolidine-1-carboxylate (350mg, 1.6mmol) and the

reaction stirred at room temperature for 18h. An additional equivalent of the
aminopyrrolidine (96mg, 0.44mmol) was added and the reaction stirred for a
further 18h. Solvent was then removed in vacuo and the crude residue

20 subject to column chromatography (silica, 60% EtOAc in isohexane) to give
the title compound as a yellow oil (141mg, 53%). LCMS (ES") RT 3.63
minutes, 601 (M+H)".

Example 1
25  Ethyl 3-(phenylamino)-6-0xo0-7-phenyl-6.7-dihydrothieno[2,3-b]pyridine-

2-carboxylate
Tris(dibenzylideneacetone)dipalladium(0) (12mg, 0.0133mmol, 5mol%) was
added to a mixture of Intermediate 5 (100mg, 0.265mmol), caesium
carbonate (120mg, 0.37mmol), aniline (0.030mL, 0.32mmol) and BINAP

30 (17mg, 0.027mmol, 10mol%) in anhydrous toluene (2mL) and the reaction
heated to reflux under nitrogen for 18h. Solvent was removed in vacuo and
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Exanpl e 3 Et hyl

3-f (3-chl orophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di r@o2ecznobsaév| ate 5 From 3-chl oroaniline to gi vePChgGR2003 @260 pound
(65mg). SH (CDC13) 8.60 (1 H, bs), 7.57-7.50 (3H, m, 7.36-7.30 (2H, m,
7.20-7.18 (1 H m, 7.18 (1 H d, J 9.7Hz), 7.05 (1 H, d, J 1.5Hz),

7. 05- 7. 04h¢ trude rgsiduee |9lﬂthECDQy (:Ilrdmatmgrapﬂ‘lm $ilicH(0-20% EtQABKR), 4.19 (2H,

?MH{!) Z 1%@5&9%@ tﬁpSH ird &2 a Wit soth(%O?mg) s (8%015‘ guypes: 4
(- chi or QRRCBY) Jrosy nal7 @1—@?@%?@@9% (gl Aot anang €7 (1H

bl pyri di ne-2-cdr boxvl at 4-chlor ne to'give th t|tIe tonmpound
(115n) . CBHQEBED%W(ES q,157 (1HZ), 112)(3H] t,5.677l|-m KGMS (BS")RB4-10 31 (2H,
m, 7.28-7.24 ( 7.12 (1 H d, J 9.8Hz), 7.02-6.99 (2H, m, 6.32 (1
H, d, % gnig S,’%Q.1:L(g/i"'("é)H, q, J 7.2Hz), 1.22 (3H, t, J 7.2Hz). LCMB (ES¥)
RT 4.32 mnutes, 425 (M+tH)+. Exanple 5 20
Et hyl 3-fi net hyI (phenyl ) am noI 6- 0XO0- 7 phenyl -6, 7-di hydroth| enof2 3-
bl pyri di f2enerad iecforthe preparation .-u'-' xo1/rphenylanpound
(53ny) . ,n'),726(1Hd J
9. 6Hz), , 6.67 (2H, dd, J 8.7,
1.0Hz), 6 &rihbludis JER 243\ Rerdprepbtedby dardlidl Smtheds 3irBH, S),
1.11 (3H, I‘{E:?c 9 § o O\E&E& r?o% emnBt/Jtrsaers WGSIEQ I’{9-396
2004/&0@Ba¢@7ﬁ®2993¢10@§6w1 s@kﬂ&ﬁﬁR@d@y@tlﬁ% fon Walden U.K)
(2-met ho t 3-bl pyrid
i ne- 2- caﬁé‘(@@ﬁét eel?cg%ﬁ %me%{r(ox ani Flcﬁhégq it E{%ﬁq %OI Eh% eOFc%ﬁJpound

(133ny). éddh(@éﬁl dﬂecBr%ho(\ tuive ll"b1$l)§ Cziro!ﬂ%el?wéé agdet) avhagiet®bstir@9 (2H, m,

7.26 (1 H J
( the appropnate sszstltuted aniline (0.64mmol), anhydrous toluene (3mL),

Intermediate 5 (200mg, 0.53mmol), caesium carbonate (240mg, 0.74mmol)
15 and tris(dibenzylideneacetone)dipalladium(0) (48mg, 0.053mmol, 10mol%)

and BINAP (66mg, 0.106mmol, 20mol%). The reactions were heated to

reflux under nitrogen and with magnetic stirring for 48h. Each reaction was

then diluted with DCM (10mL), washed with water (10mL), dried (MgSQ,)

and concentrated in vacuo. The crude products were purified on silica eluting
20 with 0-20% EtOAc in DCM to give the litle compounds as solids.

Example 2
Ethyl 3-[(2-chlorophenyl)amino]-6-0xo0-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxylate

25 From 2-chloroaniline to give the titte compound (92mg). 6H (CDClz) 8.60 (1H,
bs), 7.56-7.48 (3H, m), 7.40-7.38 (1H, m), 7.36-7.32 (2H, m), 7.20-7.15 (2H,
m), 7.14-7.05 (1H, m), 7.05-6.98(1H, m), 6.35 (1H, d, J 9.8Hz), 4.21 2H q, J
7.1Hz), 1.23 (3H, t, J 7.1Hz). LCMS (ES™) RT 4.38 minutes, 425 (M+H)".
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6.96 (2H m, 6.89-6.75 (2H m, 6.30 (1 H d, J 9.7Hz), 4.18 (2H, q, J
7.2Hz), 3.84 (3H, s), 1.22 (3H, t, J 7.2Hz). LCMS (ES+) RT 4.06 m nutes,
421 (M+HyO 200 @Bs&apl € 7 Et hyl 6- oxo- 7- phenyl - 3-f PCT/GB2003/002667
(3-trifluoronmethoxyphenyl)am nol -6, 7-

di hydr ot hi enof 2, 3- bl pvri di ne- 2-carboxvlate From 3-trifl uoronethoxyaniline
to give the title conpound (60ng). SH (CDCI3) 15 8.66 (1 H, bs), 7.58-7.41
(3H, m, 34i2 d, J 8.0Hz), 7.28 (1 H t, J 83Hz), 7.20 (1 H d, J
9. 8Hz), (1 H m, 6.92-6.83 (2H, m, 6.35 (1 H d, J 9.8Hz),

4.19 (2H, émy@-gg-bmaeog Faa)alﬁmo]te-o&orz -phbaY -6 7Ry dFSthic RE[2339
m nut es, anpl e

f(4- cyan(ﬂlﬂﬁﬂ.ﬂ%&W? phenyl -6, 7-d i hydrot hi enof 2, 3- bl pyrid i
BH1 (oo 3’? 5 ariorgaffing S WP R L CorBofia S, BH(CHER g&%lén@ 7198501

H d, 2 7 4. 20
Lo q, 5§Hz)577)75@%3H %)&?%6 ¢303(28+ %}Z)’ 2067a/é(1ﬂ-| ), ¢. 181(15P~| aan'Za]ut o a16

( MkH) +. @7%72@‘@416003 8.5tz M@b@ﬂd@ﬁ?ﬁsw 6@63\&926(1Bi m)h<}13&€1H

L(lgy(r:lyglnn h\g@@%ﬂé{@gégﬁ §X2r701§%) g?fh@%ﬂl 1‘{2yﬁ1§t B{:’%g)k'%g%t |Tl4e3Q:orrpound

(1 00ng) mBtéSPA0MAHP8 (1 H bs), 7.61-7.43 (3H, m), 7.40-7.20 (6H, ny,
714{ H d, J 9.8H), 6.38 (1 H d, J 9.8Hz), 4.19 (2H, q, J 7.1 Hz),
t

1.23 , J 7.1 Hz). LCVMsS (ES+) RT 3.78 mnutes 416 (M+H)+. 10 Exanple
10 Et hyI - anophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-
blpyri di rréxe—%ﬁ‘g'ai%oxvl ate

Ethyl 3-[{4-chlorophenyl)amino]j-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxylate

From 4~chloroaniline to give the title compound (115mg). H (CDCIs) 8.63

15 (1H, bs), 7.56-7.50 (3H, m), 7.34-7.31 (2H, m), 7.28-7.24 (2H, m), 7.12 (1H,
d, J 9.8Hz), 7.02-6.99 (2H, m), 6.32 (1H, d, J 9.8Hz), 4.19 (2H, q, J 7.2Hz),
1.22 (3H, t, J 7.2Hz). LCMS (ES") RT 4.32 minutes, 425 (M+H)".

Example 5
20 Ethyl 3-[methyl(phenyllamino]-6-o0xo0-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxylate

From N-methylaniline to give the title compound (53mg). 8H (CDCls) 7.61-

7.43 (3H, m), 7.40-7.32 (2H, m), 7.26 (1H, d, J 9.6HZz), 7.22-7.10 (2H, m),

6.77 (1H, 1, J 7.3Hz), 6.67 (2H, dd, J 8.7, 1.0Hz), 6.43 (1H, d, J 9.6Hz), 4.10
25 (2H, q, J7.1Hz), 3.33 (3H, s), 1.11 (3H, t, J 7.1Hz). LCMS (ES") RT 4.01

minutes, 405 (M+H)".
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From 2-cyanoaniline to give the title conpound (133ng). SH (CDCI3) 8.72 (1
H bs), 7.61-7.47 (4H, m, 7.43-7.40 (1 H m, 7.36-7.31(2H, m, 7.22-7.15
15 (1 H, wp,2004/@0846. 00 (2H, m), 6.40 (1 H, d, J 9.8Hz), PETAB2ARH02657 J 7.1
Hz), 1.24 (3H, t, J 7.1 Hz). LCVMS (ES+) RT 3.80 minutes, 416 (M+H)+.

Exampl e 11 Ethyl 3- f(3-fluoro-4-nethoxyphenyl)am nol - 6- oxo-7-phenyl -6, 7-
20 di hydr ot hi enof 2, 3- bl pvri di ne- 2- car boxvl ate From

3-fl uoro-é)zmet ogyanl line to give the title conmpound (122ng). 8H (CDCl 3)

8.63 (1 58-7.40 (3H, rr) 7.32-7.25 (2H, m, 6.99 (1 H d, J
9.8Hz), 6 74.18 (2H, q, J 7.1 Hz),
3.85 (3H, 3.99 mnutes, 439

(M+H) . vrig_me-z-car oxylate

mmmgrz&ms
| our o hiaia] SmashosATRe o SveiRs fRBMbouR (133ma): 31 (GPSIE e (o give
the t't'e(71‘—P'Ese Wn§8(79@17g§H rﬁwééﬁﬁé(zﬂa%y 78Q6§(4-H"|d @9)7H2385@'77 40 (3H,

, 7.32-7.25 ?ZH , WO 2004/ 000846
PCT/ GB2003P6286m), 6896375)(2H6m)3660€16 d, 419.0hz), 6. 8(3H, 7 {12Hz).m) , 6. 31

(Ese) RT 38643 ahi'el2 -t I gl LoMS ESHRTA 6 hgitsbodat s pheny 5. ¢

(3-tolyl)@miHnpl - 6, 7-d i hydrot hi enof 2, 3- bl pyri di ne- 2-carboxyl ate From
3-toluidine to give the title conpound (95ng). SH (CDCI3) 8.66 (1 H, bs),
7.59-¥041 (3H, m), 7.36-7.27 (2H m), 7.22-7.13 (1 H m, 7.11 (1 H d, J
10 9. 8Hz)gy fs$-84 (3H m, 6.27 (1 H d, J 9.8Hz), 4.18 (2H q, J 7.1
Hz), 2. 285—-?%% , 1.22 (3H, t, J 7.1 Hz). LCMS (ES+) RT 4.36 mnutes, 405
(MtH) . EEthyb Beoxiah7Aphemyl8H (3-trifluoromethoxyphenyl)aminol-6,7-

6- 0x0- 3 (g Re T B8 0y DS eoa-cathoyslats M €107 23

From 3-trifluoromethoxyaniline to give the title compound (60mg). 6H (CDCIs)

15 8.66 (1H, bs), 7.58-7.41 (3H, m), 7.34 (2H, d, J 8.0Hz), 7.28 (1H, t, J 8.3Hz),
7.20 (1H, d, J 9.8Hz), 6.98-6.93 (1H, m), 6.92-6.83 (2H, m), 6.35 (1H, d, J
9.8Hz), 4.19 (2H, q, J 7.1Hz), 1.22 (3H, t, J 7.1Hz). LCMS (ES") RT 4.39
minutes, 475 (M+H)".

20 Example 8
Ethyl 3-[(4-cyanophenyl)amino]-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine~-2-carboxylate

From 4-cyanoaniline to give the title compound (110mg). H (CDCIs) 8.59
(1H, bs), 7.61-7.45 (5H, m), 7.36-7.31 (2H, m), 7.28 (1H, d, J 9.7Hz), 7.02

25 (2H, d, J8.6Hz), 6.43 (1H, d, J 9.7Hz), 4.20 (2H, q, J 7.1Hz), 1.23 (3H, t, J
7.1Hz). LCMS (ES") RT 3.71 minutes, 416 (M+H)".
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15 bl pyri di ne-2-carboxyl ate Lithi um hydroxi de nonohydrate (302ng, 7.2muol)
was added to a suspension of the conpound of Exanple 1 (1.49g, 3.6mmol) in
THE (20mwo 2a0udbovsber (20nL) and the m xture heated at ®@QTJEBR031BR667The
reaction was cooled to r.t. and bulk of THE renoved in vacuo. The

remai ni ng concentrate 20 was diluted with saturated anmoni um chl ori de(aq)
(50m.) and the solid precipitate filtered and washed with water (2x201),

Et 20 (2x2 apnd, dried in vacuo to give the title conmpound as a white
solid in %ﬂ&aﬂive yield. LCM5 (ES+) RT 3.24 mnutes, 363 (MtH). 25

Exanpl e 155th éf[@&ybagg‘ nehyléaﬁhﬁa}gbtaﬂcﬁvgﬁh@yﬂd@ﬂ.hﬂg#ﬁﬁ&%@t@ To 2
solution o € compoun anpl € )

added 2M Hilpyrding-@-carbpxxylatet he reaction mixture heated at 70C for 1 h.

(32ony dhiim Revepestufis 1 bibedh Hhe cbPicking (AT M Ak DG S n vacuo

The crude i 0 EtOAc in
195 V0 20041 bOORIE et e dosae o Bty e g {8 B PR 828 ound as

whi t e sol i{dH; 904§ 8HBHA( MBI, a6 ) B.1RIE), 1(23|eBHbts)J7 THaB LAMS, (ES") RT9. 6Hz) ,

763747 7 (2H, m, 7.25- 7.11 (2H, m, 7.10-7.03 (2H,
. 6. 82- é??”{'@*ﬁs ﬁié(@'i'@ (1 H d J 96H), 6.44 (1 H s). LCVB (ES+)

RT354 mnutes, 319 (MrH) +. 5 Exanple 16

6- Oxo- 3- (phenyl ani no) - 7- phenyl - 6, 7-d i hydr ot hi enof 2, 3- bl pvri di ne- 2-

car box spensi on. of the corrpound of Exarrpl e 14 (370ny, 1. 02mm|)
in 10 an
1 12mol ) Y YRR pIs s Y

Anmmoni um ooy ridine2 tcarboai/1at8% NH3 i n wat er) was added and the reactl on
stirred faor 72h. Solvents were rempved in vacuo and the crud
From 2-cyanoaniline to give the title compound (133mg). §H (CDCls) 8 72
(1H, bs), 7.61-7.47 (4H, m), 7.43-7.40 (1H, m), 7.36-7.31(2H, m), 7.22-7.15
15 (1H, m), 7.11-7.00 (2H, m), 6.40 (1H, d, J 9.8Hz), 4.22 (2H, q, J 7.1Hz), 1.24

(3H, t, J 7.1Hz). LCMS (ES*) RT 3.80 minutes, 416 (M+H)".

Example 11
Ethyl 3-[(3-fluoro-4-methoxyphenyl)amino]-6-oxo-7-phenyl-6,7 -

20 dihydrothieno[2,3-b]pyridine-2-carboxylate

From 3-fluoro-4-methoxyaniline to give the title compound (122mg). §H
(CDCls) 8.63 (1H, bs), 7.58-7.40 (3H, m), 7.32-7.25 (2H, m), 6.99 (1H, d, J
9.8Hz), 6.93-6.78 (3H, m), 6.28 (1H, d, J9.8Hz), 4.18 (2H, q, J 7.1Hz), 3.85
(3H, s), 1.22 (3H, t, J 7.1Hz). LCMS (ES™) RT 3.99 minutes, 439 (M+H)".

25

Example 12
Ethyl 3-[(2,4-difluorophenyl)amino]-6-oxo-7-phenyl-6,7 -

dihydrothieno[2,3-blpyridine-2-carboxylate
From 2,4-difluoroaniline to give the title compound (99mg). §H (CDCl3) 8.49
30 (1H, bs), 7.58-7.40 (3H, m), 7.32-7.25 (2H, m), 7.13-7.04(1H, m), 7.01 (1H, d,
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residue purified by chromat ography on silica (0-15% THE in DCM to give the
15 title conmpound as a white solid (123ng). 8H (DVMSO-d6) 8.74 (1 H, s),
7.67- 7.3%WO0(2804/000846 7.33-7.27 (2H, m), 7.22-7.00 (5H, mMpPCTEEA3AMZ6L7( 3H,

m, 6.21 (1 H d, J 9.7Hz). LCVM5S (ES+) RT 3.04 mnutes, 362 (M+H). Exanple
16 (alternative route) 20

6- Ox0- 7- phh$HzR-pB8+6:BGf Idprg, G.88i6 Y8 (b i) eBL.8f ;1 B, [l pyveisiiz)et.20

car boxam To 1 r b with nit en

i nl et/ out ﬂzﬁ ﬁ_ggL %:gﬂxb ‘& g&?ii@%@&#giﬁmmu %.Séigl(}gtl on of

0. 382g of pypqq)u_m hydroxide in water (20nL), plus 30nL of absol ute ethanol.
The reaction was then set to 25 reflux. After approximately 1 hour at
reflux the reaction had gone to conpletion. The reaction m xture was cool ed
to arrbl Mred onto 100mL of 1 MHCI. This m xture was then
extracted 75mL of dichl oronet hane. The conbi ned organi cs were

washed wi tHthl Mdﬂ@l-?(%ehylmn‘g)to|ﬂ[drﬁﬁad]@$@%hyéf&@@gw-bwﬁmrﬁtyneSS_-
The resul ting crude product was then passe own a silrca corum eluting

with 4:1 Besarboxydate The product was then dried under vacuum at 50C, to

3;YFO\tNhgo}F:réh%lté&%%&a@wiggﬂgg%—%&ggﬁggg(ﬂé"aﬁ a light

7.30-7. 107(59#410(3@ Ry 7(361727)(2@ 1)) 7(225131(1H r%)Sﬂ) (1HHR/ (Condl tions
B) (ESt+) RT_2.92 m nutes,

6- Oxo- 18 ( 2-§ipeFiRf-AS4 H. )m)sﬁ(%%a—@,l%ﬂ 9 ﬁg)&)ﬂ pBdakl a6/ 7-1Hz), 2.28
di hydr ot hi T i +th d
of | Exanpl St 472 O & ey TR RS, ER T 30 TR BRI By 0 SOmmol

and HOBT (41 ng, 0.30mmmol) and 10 the m xture stlrred at r.t. for 15
m nut es. soI ti{) 1- (2-am noet hyl ) pi peridine (45ng, 0.35mmol) in DCM
(0.5mm) nd the reaction stirred at r.t. for 18h. The reaction

m xt ur e V"ﬁ\?nﬁiddihﬁﬂG”&%&S@\/bh%%ﬂa%o‘%@h@%%}zg%i#&fhiéﬁé@l@’ dried

(MgS conc
25 blpyridine-2-carboxylate

Lithium hydroxide monohydrate (302mg, 7.2mmol) was added to a

suspension of the compound of Example 1 (1.49g, 3.6mmol) in THF (20mL)
and water (20mL) and the mixture heated at 60°C for 18h. The reaction was
cooled to r.t. and bulk of THF removed in vacuo. The remaining concentrate

20 was diluted with saturated ammonium chloride(aq) (50mL) and the solid
precipitate filtered and washed with water (2x20mL), Et,O (2x20mL) and
dried in vacuo to give the title compound as a white solid in quantitative yield.
LCMS (ES™) RT 3.24 minutes, 363 (M+H)".

25 Example 15
3-(Phenylamino)-7-phenylthieno[2,3-b]pyridin-6(7H)-one

To a solution of the compound of Example 14 (200mg) in 1,4-dioxan (10mL)
was added 2M HCl(aqg) (0.5mL) and the reaction mixture heated at 70°C for
1h. The reaction was diluted with water (30mL), extracted with EtOAc

30 (3x20mL) and the EtOAc extracts dried (MgSO,) and concentrated in vacuo.
The crude residue was purified by chromatography on silica (0-5% EtOAc in
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was purified by chromatography on silica (0-20%HF in DCM to give the
title 15 conpound as an off-white solid (23ng). SH (CDCI3) 8.61 (1 H, s),
7.61-7. 43W0(2804/000846 7.40-7.27 (2H, m), 7.25-7.13 (3H, mMPCTIGEX0350367( 3H,
m, 6.50 (1 H bs), 6.33 (1 H d, J 9.7 Hz), 3.43-3.25 (2H, m), 2.47-2.32
(2H, m, 2.31-2.11 (4H, m, 1.50-1.40 (4H, nm), 1.39-1.25 (2H, n). LCMVB
(ES+) RT DQM) o givedbe titléanipocidd a8 vibitngdliel (88mg). SH (DMSO-d6) 8.21

6- Ox0- 3- ( nyl aoi - h h t hi enof23b|pyr|d|ne 2-

car boni trwlg é? ?(%ﬂ)g% @fﬁé&?@g %@g?#e‘?%i(%'g J of ARl O?Bg%'zir@) b2§375|m‘m1
5mol % wa I I nmo
caeS|/?Jm CZ%’%EZJ?S%?%ZQ#SO@KZ%%&%%@?& QZfI(?ﬁeh? gégénﬁ 8”98 %7) and BI NAP
(47my, O. @74'>4=rﬁ‘dﬂ,,s)1bﬁﬁb,{l3/<xESrD RIR Ry misutes) 3EMEVIEANL) and the reaction

heat ed reflux under nitrogen for 24h. The reaction m xture was _
partitioned between DCM (60nL) and water (25nL) and the DCM extracts dried
(Na2SO™4) &xenddlectBicentrated in vacuo. The crude residue was purified by

chr omat ogr.aph on 5% Et QAc..in DCM to give the title conpound
as an of f oz i 6 Arstingdeathienoldblpyridine-2-1 85ng). 8H

it 1 9. AMIARO )~/rk )
(CDCl 3) 7 H n, 756741(5H m, 7.33-7.29 (1 H m, 7.24(2H,
dd, J 7.5 ch?bx 'éé 65 (1 H d, J 9.8Hz), 6.59 (1 H, bs). LCMS (ES+) 344

( l\/H—l) +. 5TE>€aerp$rmr1@or( af tl'sermmnpmmd oliExgmple 14 (370mg, 1.02mmol) in

6- Ox h h t hi ridine-2-

car bg ni't PPF’E}/[EH?U&%W)/@ %%cﬂfé!ﬂyﬂlr‘}% I fc{]@?réazelfeéi 2Mditted with

ni trogen iniBhipNtdR! thev»@aca@higmgaapps UnbePBifloachor boRIALP (1887D).
intermediate 9 (1.00g) and 10 tris(dibenz eneacet one) di pal | adi um 0)

( 138. 4ng) AnTooniting hirdisoxiges (2nals 0ba8%ANBIR i W@ter:)maﬁcﬂdlimi ard thene, whi ch had
eggﬂu%hgagéwltofoég @)quh-r$§lv§hgsa\%rleorrémr%\}(etd" %2080 niifeRitligd Nrough a
residue purified by chromatography on silica (0-15% THF in DCM) to give the
15 fitle compound as a white solid (123mg). H (DMSO-d6) 8.74 (1H, s), 7.67-
7.34 (3H, m), 7.33-7.27 (2H, m), 7.22-7.00 (5H, m), 6.82-6.71 (3H, m), 6.21

(1H, d, J 9.7Hz). LCMS (ES*) RT 3.04 minutes, 362 (M+H)".

Example 16 (alternative route)

20 6-Oxo0-7-phenyl-3-phenylamino-6,7-dihydro-thieno[2,3-b]pyridine-2-

carboxamide

To a 100mL round bottomed flask, fitted with nitrogen inlet/outlet was added
Example 18 (1.45g) and 13.3mL of a solution of 0.382g of sodium hydroxide
in water (20mL), plus 30mL of absolute ethanol. The reaction was then set to

25 reflux. After approximately 1 hour at reflux the reaction had gone to
completion. The reaction mixture was cooled to ambient, and poured onto
100mL of 1M HCI. This mixture was then extracted with 2 x 75mL of
dichloromethane. The combined organics were washed with 1M HCI (2 x
50mL), dried (MgSO4) and evaporated to dryness. The resulting crude

30 product was then passed down a silica column eluting with 4:1 DCM:EtOAc.
The product was then dried under vacuum at 50°C, to give the title
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reaction m xture was added aniline (0.338g) via syringe. The reaction was
then set to reflux. After 16 hours at reflux the reaction had gone to 15
conpl et i oWO 20¢wenopssact i on mi xture was cool ed to anbi ent, Po#lGB2ae3/t0hi63
tenmperature for 1 hour. The solid was then collected by filtration. This
crude solid was then slurried in 10nL of I.OMHC for 1 hour. The beige
col oured coeaipgalindess a(hbheyéll@w @Mldﬁl ATG IM(DWUBQBWHMI-&@)U 80- wat er .

The product was der vacuum a give the title conmpound

gs a |ight %(Fﬂﬂom %5977(31(@(5*68@) 6%(@‘5!\/81%@@}) (QHGG ¢B-$HzE}ICNS25 (1 H,
J 8.5 +7.40 (2H, 7.30 (1 H, t,
3 7.5H) H%gogé't'{’?s (g‘é fﬁlﬁgz Q%EW'%U%%N%%? haPt] ons E;) (Eg)+) RT 3.(58 t

m nut es, 344 (I\/H-|)+ Exanpl e 19 25

3-(3- Bcﬁongghen& Q no) - 6- oxo- 7- phenyl - 6, 7-di hydr ot hi eno 2 3-

bl pyri itrile The title conmpound was prepared from

3-br Om)anIGLO&S'N%(??%”(’%O%IQQ))%'{,é'%'{!g%%@ HOZJ??E( ;}I!%d-,_descrl bed for the
conmpound & |l ow solid (183ng).
SH ( CDCl 3gilﬂmthi@|g@$Igm!dme%cafbcﬁ(aﬁﬂngH , 7.62 (1 H d, J 9.7Hz),
7.52-7.44 _(3H . 1 2 /OOO

PCT/ GB200 §H%;)é”5:l°"795§“ € G LE'PJP{ E’éiéml?'ﬁa%%“ 68% M” bOM Lovs
(ES+) 422 (oMt fiwasSRled BBE PPIOET &4 rRg, 0.30mmol

3-(3-chl orophz)rll\’bfl am no) - o(so- - hen I- 7-di hydrgflhlge’nof 2mmo)and

bl pyr i1 néheznwklb@ﬁtmred Iaér triier 15 ml@u@nﬁamhﬁlmmt-(%ﬁapja®@t@yt)plomld|ne

compound of ERsasoEE i DETE St S Bk BHE RE LRGBS 125mg)
$H3(1 C7DC|22)‘?r71&7 'I'theB&a(cBbh rrm}ture? wéé dll@lte7d Wﬂth(lX&M (f’mmLtZ @Qslﬁzédoblj;zt)hd Jgg ZHE))2

(1 H, t%f7(2(x§n}l+) gnequ (MQ$Qz) an@ CQﬂC%lltfaiiedw&yaCUCLd‘*\V@ Qngge)prgqhgct( MrH) +
35C, 380“H¥I+MFTG’37® chioh@B42pRY on silica (0-20%THF in DCM) to give the title
15 compound as an off-white solid (23mg). 8H (CDCI3) 8.61 (1H, s), 7.61-7.43
(3H, m), 7.40-7.27 (2H, m), 7.25-7.13 (3H, m), 7.00-6.89 (3H, m), 6.50 (1H,
bs), 6.33 (1H, d, J 9.7Hz), 3.43-3.25 (2H, m), 2.47-2.32 (2H, m), 2.31-2.11
(4H, m), 1.50-1.40 (4H, m), 1.39-1.25 (2H, m). LCMS (ES*) RT 2.40 minutes,
473 (M+H)".
20
Example 18
6-0Ox0-3=(phenylamino)-7-phenyl-6,7-dihydrothieno[2,3-b]pyridine-2-
carbonitrile

Tris(dibenzylideneacetone)dipalladium(0) (34mg, 0.0375mmol, 5mol%) was

25 added to a mixture of Intermediate 9 (250mg, 0.75mmol), caesium carbonate
(342mg, 1.05mmol), aniline (0.082mL, 0.9mmol) and BINAP (47mg,
0.075mmol, 10mol%) in anhydrous toluene (7mL) and the reaction heated to
reflux under nitrogen for 24h. The reaction mixture was partitioned between
DCM (60mL) and water (25mL) and the DCM extracts dried (Na2S0Os) and

30 concentrated in vacuo. The crude residue was purified by chromatography on
silica (10-15% EtOAc in DCM) to give the title compound as an off-white solid
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15 7-(2-Cnhl orophenyl )-3-f (4-fluoro-3-nethyl phenyl)am nol - 6- oxo-6, 7-

di hydr ot hi enof 2, 3- bl pyri di ne-2-carbonitrile A mxture of Internediate 14
(500ng, IwB2nwmnlods464-fl uoro-3-nmethyl aniline (206ng, 1PEZArGR)3/002@ESi UM
carbonate (625ng, 1.92mol), BINAP (85ng, 0.37nmmol, 1 Omwl% and

tris(di benzylideneacetone)di pal |l adium(0) (63ng, 20 0.0685mm1, 5nol % in

tol uene was5hep! & (BDOIYM.IS7EF (3HBI), A .5edokt (Sktim).ge38f7 29 Kb (42ny

5nol %9 and tris(di benzylideneace I [ 0 1 Sm)I% was
added and™.He2442H. fide ﬁeﬁt%@‘e"ég égéﬁ ng ‘29 éﬁ% {gf? "El%(ﬂasr@ e nmixture
was parti 3%62 Meen DCM  (100nm) and water (50ni). The organic |ayer
was dri eo‘EﬁiQ &fa d 25 concentrated in vacuo. Purification by colum

chromat ography (silica, 10% EtOAc in DCM gave the title conpound as an
off-vvhite solli E% @ 2;802 i—i(DI\/SOdG) 9.39 (1 H s), 817 (1 H d, J

9. 7Hz)? 9Hz), 7.79 (1 H dd, J 2.1, 7.Hz),
7.75-7.66g orividinheAdian@ifio-6) -dihwako-thierid[28-blo\eidike)2- 2. 29 (3H, d,
J 1.7H). M NUTes, T -103 WO 2004/ 000846

PCT/ GB200&iheiittile Exanpl e 22

7-(2-Chl o h fI - 35 :
di gydrot hfg%o‘ﬁgy@r@%p%? 2u Qaéﬁiﬁﬁé&#l%‘g?@%?ﬂ}%ﬁ rg@eﬂ’f b %ﬂ 68l of a
0. 25M aqg. §8LdHEATCs @dJ(l’rTHSg) way- B*lW(’[&Brﬁg)EJmephedlaﬂe 913@@9) aod33mmol )

i n et hanol ) t he m xture heat The m xture was

concefdr affi nbanmd@aeaw@ne)simai@éh%@Séﬁ%@&m@nj"%@émé%et"V?é solid
filtered %@ggmg of Bnydrfs taiGene Anniek r@@'b@aqth@mﬁqmyaggaﬁw (Tyiel i ca, 20%

EtOAc in e conpound as a w solid (65ny, 46% .
8H ( CDCl 3pe21i0A nﬁli(tdrle wiErs thpn pot ﬂﬁroﬁgﬁ'e ‘(acwdm and nitmgemeycremio m,

g 3? S gﬁﬁg(alctlgn TRiX LQ‘ﬁ wa&é%qelzi' @m&@e é@ﬁggé wg%y%ﬁg% ‘ﬁ?{@%ﬂ@gr&%s R_?_g 3( % 8H
m nutes, 428 {MeE)Ea sk afRr964%urs at refiux the reaction had gone to
15 completion. The reaction mixture was cooled to ambient, held at this
temperature for 1 hour. The solid was then collected by filtration. This crude
solid was then slurried in 10mL of 1.0M HCI for 1 hour. The beige coloured
solid was collected by filtration, washing with 10mL of water. The product
was then dried under vacuum at 50°C, to give the title compound as a light
20 brown solid (0.68g). 8H (DMS0-d6) 9.60 (1H, s), 8.25 (1H, d, J 8.5Hz), 7.75-
7.90 (5H, m), 7.50 (2H, m), 7.40 (2H, m), 7.30 (1H, t, J 7.5Hz), 6.85 (1H, d, J
8.5Hz). LCMS (Conditions B) (ES™) RT 3.58 minutes, 344 (M+H)*

Example 19
25 3-(3-Bromophenylamino)-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carbonitrile

The title compound was prepared from 3-bromoaniline (155mg, 0.9mmol)

following the method described for the compound of Example 18 to give the
product as a pale yellow solid (183mg). 5H (CDCls) 7.91-7.83 (3H, m), 7.83-
30 7.66 (2H, m), 7.62 (1H, d, J 9.7Hz), 7.52-7.44 (3H, m), 7.23 (1H, dt, J74,
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15 3- Anilino-7-(2-chl orophenyl)-6-0x0-6, 7-di hydrot hi enol12, 3- bl pvri di ne- 2-
carbonitrile Prepared fromlInternediate 14 and aniline by the nethod of
Exanpl e 2Y0 201aioe84¢el | ow solid (100ny, 329 . 8H ( DVMSO d®LTS:BRBO3/(b2d4d7 br s),
8.12 (1 H d, J 9.7Hz), 7.90-7.87 (1 H m, 7.80-7.78 (1 H m, 7.74-7.69
(2H, m, 74473920(2H m, 7.27-7.24 (2H, m, 7.17-7.13 (1 H m, 6.71
(1 H d, J7SHZ7}I'B)81 UeNVa, JEERHY), BT7 B (85, be)nLCHS (B59.422 (-+H)* BRenpl e 24

3- An|I|no 7 cth phenvl ) - 6- oxo- 6, 7- di hydr ot hi eno[ 2, 3- bl pvri di ne-2- 25
car boxani fl {Wdr oxide (1.44nL of a 0.25M aqg. solution, 0.24mml) was
added to Exarrpl e 23 (90ng, 0.24mmmol) in ethanol (10nlL) and the m xture
heated at reflux for 1 h. The m xture was concentrated in vacuo, the

resi due skxpamle®0 i n wat er and the solid flltered off and dried to give
thetlgle cg ciund ﬁls aln 30 . (DVSO-d6) 9. 04
(1 H Br cN'8 2aylami EESE P27 67 (2H, m,
7.43 (2H p ﬁa,nezzégrgoﬁi@r,(el H rr) - 104 WO 2004/ 000846

PCT/ GB200 (2H, m, 7.04-6.99 (3H m, 650{1 H d, J
9.7Hz) . LThB _(tI_ES_QmMas pmnmedéromgecmr(qammpe (&tamg. 8-9Bmel)

Coth i e :f’pal" i ”an“%weﬂﬂcfpr%fe%car{ﬂeﬁﬁoa?heé§o¢‘§6@%%8ﬂﬁ!¥ﬁ@e B8t oxi db-
2. OnL Sy, 18
EBSOrrg, OOPGS%?M%%I&%%Q%I?%&% nd&_g he %ﬁggﬁsfvevﬁ?egmegﬁg?%ﬁ Ieux for

1h. TR@ ni>&1u€2H,wm) 7c3hCdhtd %JHZI) 1880626 (Hd, mdsi.dde’ .88 ($dspdnded in

Gol um: eht SHeC B ap G BResS-92aHErBae Bkt Y3082y SRR in sl i o
whi ch was| OMS ESt e sPHE 20/, iBacame+i 3?CI 20nm.). The solid was filtered

off to give the title conpound as a pale brown solid (80ng, 30%.
8H(DMSO-d6) 9.00 (1 H, br s), 7.43-7.36 (4H, m, 7.29 (2H, br s), 7.24

Example 21
15 7-(2-Chlorophenyl)-3-[(4-fluoro-3-methylphenyl)amino]-6-0x0-6,7-
dihydrothieno[2,3-blpyridine-2-carbonitrile

A mixture of Intermediate 14 (600mg, 1.37mmol), 4-fluoro-3-methyl aniline
(206mg, 1.64mmol), caesium carbonate (625mg, 1.92mmol), BINAP (85mg,
0.37mmol, 10mol%) and tris(dibenzylideneacetone)dipalladium(0) (63mg,

20 0.0685mmol, 5mol%) in toluene was heated at reflux for 18h. A second
charge of BINAP (42mg, 5mol%) and tris(dibenzylideneacetone)-
dipalladium(0) (31.5mg, 2.5mol%) was added and the mixture heated at
reflux for a further 4 days. The mixture was partitioned between DCM
(100mL) and water (50mL). The organic layer was dried (Na2SO4) and

25 concentrated in vacuo. Purification by column chromatography (silica, 10%
EtOAc in DCM) gave the title compound as an off-white solid (160mg, 28%).
SH (DMSO-d6) 9.39 (1H, s), 8.17 (1H, d, J 9.7Hz), 7.87 (1H, dd, J 1.7,
7.9Hz), 7.79 (1H, dd, J 2.1, 7.Hz), 7.75-7.66 (2H, m), 7.24-7.12 (3H, m), 6.71
(1H, d, J 9.7Hz), 2.29 (3H, d, J 1.7Hz). LCMS (ES*) RT 3.63 minutes, 410

30 (M+H)* ‘
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15 (1 H d, J 9.7Hz), 7.06-7.01 (1 H m, 6.92-6.89 (1 H nm, 6.79-6.77 (1
H m, 6.37 (1 H d J 9. 7Hz), 2.41 (3H, s), 2.18 (3H, d, JHF 1.2Hz).
LCVS ( ESAWORM04/@0R8 m nutes, 408.0 (M+H) + Exanpl e 26 20PCT/GB2003/002667

7- (4- Met hyl phenyl ) - 3-f ( 3- net hyl phenyl ) am nol - 6- oxo- 6, 7-

di hydr ot hi enof 2, 3- bl pyri di ne-2-carbonitrile A mxture of Internediate 17
(225ny, 0M3 nmet hyl aniline (0.165nL, O0.78mmmvl), caesium carbonate
(297mg, O [ 0. 065mm|) and

tris(di bed loRNeN) i i iphenyl : i) in tol uene
(5mM) was h Q . Fﬁ@%'ﬁ'cé% %gBdThe mxture was partitioned
bet ween gani ¢ phase was dried (Na2SO4)
and conce@odaradyidroxide (M68RIL dffa 025N agbYoluten, W?ﬁiﬁrﬁcﬂr%gwo@@wo( silica,

i kel et

T 2005 0o - [URMIRPE wia Concbtraled fr ol gyl Sirathdgd %26)

éx 31 I(2H2 ;myvat;_zr ag_Bi mehrsohdﬁgeremwﬁfdﬂeﬂuﬁf c'z‘étldnl b};?n@%lé?rﬁgzogo( I(\3/H7—|) +d

i hy(rzlnr)ot hi 8ﬂ§°f¥‘a'% &P'Eﬁ 2%1@ %&E‘%ﬁg Hbgmr}cﬂgpﬁytlaﬁﬁéﬁﬂw 8.30nm. of a
ot ooy par W"OWSOIQ} om0 Peat e@ﬂﬂ@g) re I@gﬁ% S?’Iﬂﬁoﬁé‘ﬁ;%nlil o "

et hanol (4n1_ and the mxture re was
conceiPr a¥ &f- 7141\/(£H.|m) Vlﬁ@ -7 &5 (it rs) Tt (] dl U 9.8HwR18203-6285 (ZBI-fII ed with |

M HCl i ff and t the titl d
(40ng,a88 628 R doeh S T A wilen 20 Bl o F i s E5%e0  ohi or
s), 7.29 RT $428dn|nﬂnte% ﬁQlB)(M+7H)14 (1 H t, J7.6Hz), 6.78- 6.71 (3H m,
639(1H d, J 9.6Hz), 2.42 (3H, s), 2.25 (3H, s). LCMB (ES+) RT 3.29

m nutes, 390.0 (M+H)+ 15
Example 23
15 3-Anilino-7-(2-chlorophenyl)-6-0x0-6,7-dihydrothieno]2,3-blpyridine-2-
carbonitrile

Prepared from Intermediate 14 and aniline by the method of Example 21.
Pale yellow solid (100mg, 32%). H (DMSO-d6) 9.45 (1H, br s), 8.12 (1H, d,
J 9.7Hz), 7.90-7.87 (1H, m), 7.80-7.78 (1H, m), 7.74-7.69 (2H, m), 7.44-7.39

20 (2H, m), 7.27-7.24 (2H, m), 7.17-7.13 (1H, m), 6.71 (1H, d, J 9.7Hz). LCMS
(ES™) RT 3.95 minutes, 378.0 (M+H)".

Example 24
3-Anilino-7-(2-chlorophenyl)-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-
25 carboxamide

Sodium hydroxide (1.44mL of a 0.25M aq. solution, 0.24mmol) was added to
Example 23 (90mg, 0.24mmol) in ethanol (10mL) and the mixture heated at
reflux for 1h. The mixture was concentrated in vacuo, the residue suspended
in water and the solid filtered off and dried to give the title compound as an
30 off-white solid (66mg, 70%). H (DMSO-d6) 9.04 (1H, br s), 7.89-7.86 (1H,
m), 7.81-7.79 (1H, m), 7.74-7.67 (2H, m), 7.43 (2H, br s), 7.42-7.40 (1H, m),
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Exampl e 28 7-Cvcl opropvl - 3-4(4-fl uoro- 3- net hyl phenyl ) am nol - 6- oxo-6, 7-

di hydr ot hi enof 2, 3- bl pvri di ne-2-carbonitrile Prepared fromliInternediate 21
and 4-f| vwoce@Hewegdiyl ani | i ne by the nethod of 20 Exanpl @CziGB2he3gheeeyel | ow
solid. SH (CDCI3) 7.19 (1 H d, J 9.7Hz), 6.97-6.84 (3H, m, 6.51 (1 H br
s), 635(1H d, J 9.7Hz), 308302(1H m, 2.25 (3H, s), 1.32-1.23
(2H, : j?&@k?:[iZ)(Zl—(m 7nQ4 OLIMSH,EB); 6. 50’(13—!38,5/ 917rh12t)ebCMSB(EB&)R‘IIVH—|)+ 25
Exanpl e 2 op - 3- E(4-fl uor o- 3- net hyl phenyl ) am nol - 6- oxo- 6, 7-

di hydr ot hl%e ﬁ’l %%ﬁcﬂvﬁé'ﬁz carboxam de Prepared from Exanple 28 by the
met hod of Exarrple 22. Light yellow solid. SH (CDCI3) 9.0-8.8 (1 H br s),
701(1HdJ97Hz)698684(3Hrr)62330(1HdJ . 7THz), 5.51
(2H, br sExam@iz2b03 (1 H n), 2.22 (3H s), 1.30-1.2 M, 1.15-1.12

<5 o e g i Salhiny. 6188040, 700% 000845

PCT/ GB
7- Cvcl opr ey didthiehoRI3 W] nel2ghisdxdmigleo- 6, 7- di hydr ot hi enof 2, 3-

bl pyri di ne- -car onltrl [ e repared fromInternediate 21 and m t ol ui di ne
by the metdasiumhyerge 6.0mL ofLa 25N ani selutien, @Sming!) was@dsled#o25 (1 H, d,

5.67 (1 piiehtlediald %%ﬁ?m@’@ﬁ%@é@”e% b PP e e 37 (5 O
1. 32- 1 % f’(éeftéd at)neﬂﬂlxiér Th.0hd 2ikturg was Chbcerttisted iRVadu®@3he mesidues, 321.9

O/t Ghr SHOPIIAY B V2 ) sl fand o oo 2,
D) oyl BRSO SRIRAC /ST LS S0 T BN hog of
(2H, m, @a%br(own—soluﬂ wblch \Esaﬁz)riturated with Et;O/hexane (1:2, 20mL). The

solid was filtered off to give the title compound as a pale brown solid (80mg,

30%). 8H(DMSO-d6) 9.00 (1H, br s), 7.43-7.36 (4H, m), 7.29 (2H, brs), 7.24

15 (1H,d, J9.7Hz), 7.06-7.01 (1H, m), 6.92-6.89 (1H, m), 6.79-6.77 (1H, m),
6.37 (1H, d, J 9.7Hz), 2.41 (3H, s), 2.18 (3H, d, Ju.r 1.2Hz). LCMS (ES’) RT
3.33 minutes, 408.0 (M+H)"

Example 26
20 7-(4-Methylphenyl)-3-[(3-methylphenyl)amino]-6-0x0-6,7~-
dihydrothienof2,3-b]pyridine-2-carbonitrile

A mixture of Intermediate 17 (225mg, 0.65mmol), 3-methylaniline (0.165mL,
0.78mmol), caesium carbonate (297mg, 0.91mmol), BINAP (41mg,
0.065mmol) and tris(dibenzylideneacetone)dipalladium(0) (30mg,

25 0.0325mmol) in toluene (5mL) was heated at 100 °C under N2 for 18h. The
mixture was partitioned between DCM (100mL) and water (50mL). The
organic phase was dried (Na>SO4) and concentrated in vacuo. Purification by
column chromatography (silica, 5 to 10% EtOAc in DCM) gave the title
compound_as a pale brown solid (63mg, 26%). 6H (DMSO-d6) 9.04 (1H, br

30 s),7.77 (1H, d, J9.7Hz), 7.23-7.16 (4H, m), 7.02-6.98 (1H, m), 6.77-6.74
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6.83-6.80 (2H, m, 6.24 (1 H d, J 9.7Hz), 5.68 (2H, br s), 3.08-3.05 (1 H,

m, 2.3 (3H s), 1.34-1.23 (2H m, 1.15-1.13 (2H, m). LCVMS (ES+) RT 2.888

m nut es, 8OQOEHOMHK) + 20 Exanpl e 32 PCT/GB2003/002667

3-f(4- fl uor o- 3- net hyl phenyl ) am nol - 7- ( 2- net hvl phenvl ) - 6- oxo-6, 7- d

I hydr ot hi enof 2, 3- bl pvri di ne-2-carbonitrile Prepared fromInternedi ate 24

and 4-fl ugzeray r@s%ml 661('I|HI lm)a 60371(116 del OFHZ) 0P 2B 3R LR 208 (3M £)CDCI 3)

752738é rg 28-2( n)793690 25(3Hn)650(1Hd

J 9. 7Hz) , LEMSH(ES))IRT )72 mlmge§s$?2@)('\/l+izl)14 (3H, s). LCMB (ES+) RT 3.641

m nutes, 389.9 (MtH)+ Exanple 33

f (2, 4-Di fl uorophenyl)am nol - 7- (2- et hvl phenvl ) - 6- oxo-6, 7- 30

i hydr ot hEgamiple 270l pvr| di ne-2-carbonitri I e -107 WD 2004/ 000846

PCT/ GB200 002667 2,4-di fluoroaniline by
he Methylphenyl)-3-igdrmett VIIRMINOI-6-0%0-8)7-" 7 55.7 24 (1 H, ),

2-7.14 : . H d, J 9.7Hz), 6.36 (1 H, br

) 2014 rothien ZUaarb@xé |(i$es’ 394.0 (MH + 5 Exanpl e 34
2- Met hsbﬁimamblydromde (GBB(DqufquhéﬁM e)qa.raalmtlmﬁﬂdﬂﬁremm was added

(

Y Pl B epice Pt o3 T s s AN ob iyt e miRel fe6A5E 3t 742°

y the me

3H M, RiPR f?r 8. Tﬁé‘mlkmre @a%@:&éehtrat@d id vaBu8Hhk, re§1d®% 3 I\/Een@éd s), 2.34
(3H, s), 2.13 s). LCMB (ESt) 24 m nutes, + Exanple 35

15 3- fl04- i wates, amd@eﬁwﬂm@wlym%aq mdﬁ\q@lldétlmq)ﬁﬁmnqdr@%MIse? d .
hydr ot hi 3- f e, 32 by th
oo Pl bR (57557 A G885, bPE) PRIy 32 by the
(4H, m), 7.30 (2H, br s), 7.29 (1H, d, J 9.6Hz), 7.14 (1H, t, J 7.6Hz), 6.78-

6.71 (3H, m), 6.39 (1H, d, J 9.6Hz), 2.42 (3H, s), 2.25 (3H, s). LCMS (ES")
RT 3.29 minutes, 390.0 (M+H)*

3-
di
t
7.
S
7-
di
b
(

15

Example 28
7-Cyclopropyl-3-[(4-fluoro-3-methylphenyl)amino}-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carbonitrile

Prepared from Intermediate 21 and 4-fluoro-3-methylaniline by the method of
20 Example 21. Light yellow solid. 8H (CDCls) 7.19 (1H, d, J 9.7Hz), 6.97-6.84

(38H, m), 6.51 (1H, br s), 6.35 (1H, d, J 9.7Hz), 3.08-3.02 (1H, m), 2.25 (3H,

s), 1.32-1.23 (2H, m), 1.14-1.07 (2H, m). LCMS (ES") RT 3.385 minutes,

339.9 (M+H)"

25 Example 29
7-Cyclopropyl-3-[(4-fluoro-3-methylphenyl)amino]-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide

Prepared from Example 28 by the method of Example 22. Light yellow solid.

§H (CDCl3) 9.0-8.8 (1H, br s), 7.01 (1H, d, J 9.7Hz), 6.98-6.84 (3H, m), 6.23
30 (1H, d, J9.7Hz), 5.51 (2H, br s), 3.07-3.03 (1H, m), 2.22 (3H, s), 1.30-1.23

(2H, m), 1.15-1.12 (2H, m). LCMS (ES") RT 3.009 minutes, 358.0 (M+H)"
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7.37 (3H, m, 7.27-7.26 (1 H m, 7.13 (1 H d, J 9.8Hz), 7.0-6.91 (3H m,
6.36 (1 H d, J 9.8Hz), 5.39 (2H, br s), 2.27 (3H, s), 2.13 (3H, s). 20
LCVS ( ES-wORM04n02896m nut es, 408.0 (M+H) + Exanpl e 36 3-PCT/GB2003/002667

(2, 4-Di fl uorophenyl)am nol - 7- ( 2- net hvl phenvl ) - 6- oxo- 6, 7-

di hydr ot hi enof 2, 3- bl pvri di ne- 2-carboxam de 25 Prepared from Exanpl e 33 by
t he met hod of Exanple 22.6H (DMSO-d6) 9.27 (1 H, s), 7.59-7.40 (7H, :
7.35-7.31 w 7.19-7.06 (2H, n) 6.48 (1 H d, J 9.7Hz), 2.55 (3H,
s). LCVB .18 mnutes, 412.0 (MrH + Exanple 37 -108 WO

In;termedl zﬂﬁﬂﬂd&t@m&ﬂlﬁﬁé the method of Exanple 1. Pale yellow sol |(21
o) ol o Snd oyl eyt by 437 22

s), 6.32 (1. HigHd, yeﬂo@sUhE)éSH‘{CEﬁJI&)ZI"QSWHJdU@Gﬁﬁg 7120113165er ), J 7.1 Hz).
LCVMS (ES+) RT 77 m nutes, 430 (M+H) + 3-Anilinot7-(1

H-i ndol - 56/04 (”ddod<0166ﬂ2d 7 82df 80 K2bne) 26 $7H(1 BDoﬁﬁé(tH da/ B®Hz)i de A

o) “was RS 204 b1HE Tobeaah HCRi 44 o @RI 86T P o) TENS 70

sol vent w¢ESIHERP\GRE36 mivatasy 3an® @t y'i cation by col urm 15 chromat ogr aphy
(silica, 10%to 40% EtOAc in DCM gave the title conpound (42rrg) 6H
(coci399.00 (1 H brs), 8.65 (1 H brs), 7.57 (L H s), 7.37 (L H d, J

8.5Hz), 7.BQmoR4{2H M, 7.20-7.18 (2H n), 7.16 (1 H d, J 9. 7Hz), 7.18-
6.98 (3H, -Erar%—%m-(l H br s), 6.33 (1L H d, J 9.7Hz), 5.20 (2H, br s).

LCVMS ( ESMMmEn&%xQ@?)dimﬂ)mihmrnw-es, 401 20
(MeH) +. blpyridine-2-carboxamide
Prepared from Intermediate 30 by the method of Example 22. Light yellow
15 solid. 6H (CDCls) 8.65 (1H, br s), 7.25-7.11 (2H, m), 6.88 (1H, d, J 7.5Hz),
6.83-6.80 (2H, m), 6.24 (1H, d, J 9.7Hz), 5.68 (2H, br s), 3.08-3.05 (1H, m),
2.3 (3H, s), 1.34-1.23 (2H, m), 1.15-1.13 (2H, m). LCMS (ES*) RT 2.888
minutes, 340.0 (M+H)*

20 Example 32
3-[(4-fluoro-3-methylphenyl)amino]-7-(2-methylphenyl)-6-0x0-6,7~

dihydrothieno[2,3-b]pyridine-2-carbonitrile

Prepared from Intermediate 24 and 4-fluoro-3-methyl aniline by the method
of Example 21. 8H (CDCls) 7.52-7.38 (4H, m), 7.28-7.26 (1H, m), 7.03-6.90

25 (3H, m), 6.50 (1H, d, J 9.7Hz), 6.27 (1H, s), 2.29 (3H, s), 2.14 (3H, s). LCMS
(ES™) RT 3.641 minutes, 389.9 (M+H)"

Example 33
3-[(2.4-Difluorophenyl)amino]-7-(2-methylphenyl)-6-0x0-6,7-

30 dihydrothieno[2,3-b]pyridine-2-carbonitrile
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Exampl e 39 Ethyl 3-f(2-cyanophenyl)am nol-7-(1 Hindol-5-vl)-6-0x0-6,7- d

I hydr ot hi enof 2, 3-bl pyrid ine-2-carboxvlate 25 FromInternedi ate 26 and

2- cyanoarnwbioet/dvys4sshe nmet hod of Exanple 1. &H (CDCl 3) @BCIGR2003402457 S),
8.67 (1 H br s), 7.89-7.74 (2H, m, 7.72-7.56 (2H, m, 7.48-7.44 (2H, m,
7.31-7.27 (3H m, 6.79 (1 H br s), 6.66 (1 H d, J 9.7Hz), 4.41 (2H, q,
J 7.1 HZ)prebafed fr%ﬁh Irfterrdediath H23nd ROVEIAUBEANIRE By B%meﬂwdeef 455 (MtH).
30 Exanple 40 - WO 2004/ 000846 PCT/ GB2003/ 002667

(2- q/anorjﬁeampl)%ﬁ.’ﬂ rﬁb-l(ODCh)lﬂ-Fp A (s, yn), 762G 246(TH, dﬂh]@@'@ﬂﬂ ed 2, 3-

Cohso. deym 7 888 (A, 5, 651G, 3n0 e, Bae Qi B g 13 e ey 673345'& H
d, J 1. SHZ%wls? )(Iirmaimhutés%me %*28 7.19 (4H, nm, 7.10 (1 H d, J
9. 6Hz), 6 H dd, J 8.6, 2.0Hz), 6.85-6.73 (1L H, n), 6.72-6.63 (1 H,

m, 6.83 (1 H m, 6.20 (1 H d, JO. 6Hz) LCMS (ES+) RT 2.89 minutes, 426

( M+H) +. anpl 10 Ethyl 3- f(2-cyanophenyl)am nol -7-f
1-(nethymz%%—é-l H i ndol -5-yl | -6- oxo-6,7-d

| hvdr ot hi pp2dide IRty 1330k 3t aminalré-oxoed.Fedi ate 27 and

2- cyanoanil1ne yt e et o of Exa Iel 5H (CDCI3) 8.73 (1 H, br s),
8.08 (1 Hlihydr 3- e-2-C 7.7Hz), 7.53 (1 H,

TR epaagéfro‘% @sm%e%%%%*@e ?@e?@ %Fw@‘?ﬂ/ é%?@*il@?@ Oy
ZZGHQ H74@J éeésﬂHm&Twsngzﬁﬁtgus) 8. 5953&89)(3%@56(3&1'%)d JJZ-OZEt g 3:4, t,
(2- cyaa@;lﬂzénéﬂﬁa(aflnbrsmii‘l R Qﬂﬂ?ﬁFﬁg&kﬁ%N@Eﬁ‘ES{ﬁe@ﬂ a

‘

6.
J
3-
i hvd othlﬁﬂ,ﬂjtgs,%%_a\wﬁ_hme 2-car boxvl at e

4
7
f

Vv

Example 35
15  3-[(4-Fluoro-3-methylphenyl)aminol]-7-(2-methylphenyl)-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide
Prepared from Example 32 by the method of Example 22. 5H (CDCls) 7.48-
7.37 (3H, m), 7.27-7.26 (1H, m), 7.13 (1H, d, J 9.8Hz), 7.0-6.91 (3H, m), 6.36
(1H, d, J 9.8Hz), 5.39 (2H, br s), 2.27 (3H, s), 2.13 (3H, s).

20 LCMS (ES™) RT 3.29 minutes, 408.0 (M+H)"

Example 36
3-[(2.4-Difluorophenyl)amino]-7-(2-methylphenyl)-6-0x0-6,7 -

dihydrothieno[2,3-b]pyridine-2-carboxamide

25 Prepared from Example 33 by the method of Example 22. 5H (DMSO-d6)
9.27 (1H, s), 7.59-7.40 (7H, m), 7.35-7.31 (1H, m), 7.19-7.06 (2H, m), 6.48
(1H, d, J 9.7Hz), 2.55 (3H, s). LCMS (ES") RT 3.18 minutes, 412.0 (M+H)*

Example 37
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From I nternmedi ate 28 and 2-cyanoaniline by the nethod of Exanple 1. 5H
(cbCl3) 8.73 (1 H br s), 7.58-7.55 (2H, m, 7.47-7.41 (2H, m, 7.18 (1 H,
d, J 1. AW@)2p047000867.11 (2H, m, 7.07-7.04 (2H, m, 6.5PCTIGHIP3N026572. 4Hz) ,
6.42 (1 H 25d, J 9.7Hz), 4.19 (2H, g, J 7.1 Hz), 3.80 (3H, s), 1.19 (3H,
t, J 7.1 H). LOM5S (ES+) RT 3.83 minutes, 469 (MrH) +. Exanple 43

3-Anili n(Et?, [g;é(ﬁiﬁﬁbqp Mo doIL5 IBytiing-i di ne- 30
[ 2003/ 002667 A m xture of

Int er mdlwm}, 0.73mmol ), aniline (0.082nL, 0.9nmmol), caesium

i1 o( o batedl Memeiei rt pEIPERAE e sl Byl Pale yplow. (7,

was heat t 784, Bihs), B.56 rHe P&6t(HH, bneyl ThétWezdh 5 Et OAC
(75mL) aﬁ% \%a?l:e‘(rzédélgm ?\ he or )anl c ayems dr(l ed &Ng2804; and

concerf r B8k rm)n?x?éle'ﬂ@Q Bk, inh)i Zéﬂl dir, 1sid, J3-8nd Okiz). e dlabh) €34 i ca,

3h (ooal 3T repd8THe) ods i, ETRIMY Glefet g AEREAIS EIRIT, 40

7. 00- 6. 973(7'2|rh|n{ﬂes ﬁ36QM+H)H br s), 6.34 (1 H d, J 9.7Hz), 3.91 (2H d J
10 7.1 Hz), 1.33- m, 080045(4H m. LCVMB (ES+) 322. (|VH—|)+
Exanpl e 44 Et hyl

3-anili nq_%- é g ﬁéchgpropvl met hyl ) - 6- oxo- 6, 7-di hydrot hi i enof 2, 3- bl pyrid

I ne-2-car 15 From Internediate 29 and aniline by the method of
Exanpi@ 13-ArilisoTe{1Hindcled-yt)-6-Bkote DeliBydfothierid[2i3-blpyridine72-29- 7. 22 ( 2H,
m, 7.10-6.97 (4H, m, 6.18 (1 H d, J 9 7Hz), 4.27 (2H, q, J 7.1 Hz),
394(2HM§EZ),140133(1H m, 1.32 (3H, t, J 7.1 Hz),

0.53-0. 48, ﬁ%{uré%f Ek%lé gﬁﬁioﬁgfaﬁg llghl'aluérﬂﬁwoma?@‘s?nlg) inM-H) + 20 Exanpl e 45

3-Anilino cl opropvl net 0XO0- drothieno f2,3-bl pyridine-
ethoxyethanol (10mL) was heated in a sealed vessel at 80 °C at 400 p.s.i. for

48h. The solvent was removed in vacuo and purification by column

15 chromatography (silica, 10% to 40% EtOAc in DCM) gave the title compound
(42mg). 8H (CDCls) 9.00 (1H, br s), 8.65 (1H, br s), 7.57 (1H, s), 7.37 (1H, d,
J 8.5Hz), 7.30-7.24 (2H, m), 7.20-7.18 (2H, m), 7.16 (1H, d, J 9.7Hz), 7.18-
6.98 (3H, m), 8.52 (1H, brs), 6.33 (1H, d, J 9.7Hz), 5.20 (2H, br s). LCMS
(ES") RT 3.77 minutes, 430 (M+H)". LCMS (ES") RT 2.93 minutes, 401

20 (M+H)".

Example 39
Ethyl 3-[(2-cyanophenyl)amino]-7-(1H-indol-5-yl)-6-0x0-6,7~

dihydrothieno[2.3-b]pyridine-2-carboxylate

25  From Intermediate 26 and 2-cyanoaniline by the method of Example 1. 6H
(CDCl3) 8.96 (1H, br s), 8.67 (1H, br s), 7.89-7.74 (2H, m), 7.72-7.56 (2H, m),
7.48-7 44 (2H, m), 7.31-7.27 (3H, m), 6.79 (1H, br s), 6.66 (1H, d, J 9.7Hz),
4.41 (2H, q, J 7.1Hz), 1.42 (3H, t, J 7.1Hz). LCMS (ES™) RT 3.53 minutes,
455 (M+H)". ‘

30
Example 40
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2-carboxam de A m xture of 1,1'-carbonyldiimdazole (433ng, 2. 7muol), and
Internmediate 31 25 (650ny, 1.91 mmol) in DM (1 OrL) was stirred at r.t.
for 30m rwoconnooMbi3 aq (1 5nl) was added and the m xt eca/GR2003®@a6670r 2h
then diluted with water (100nL) and extracted with Et QAc (100ni). The
organi c extract was washed wth brine (3 x 50nm), dried (Na2SO4) and

concentr ag LM PRInd®I-5-9]) L61Bx 6 11, Pdth afcﬂhibhd 9id.ica, 15%
to 25% EtOAC I n conpound as a € sofll 210ny,

329 . k’lﬁﬂlﬁﬁ.&@iﬂ&lﬂlﬂﬂs,?% 703(2Hn)690(1HdJ

2&7‘26%;2005?0%6%%%%@9&9% iotyor Elapip . i opsoragy | P21 0. 1770 (1 1

, 0.40- 7L52|\Z$
3 Ani | no 7 @33633*3%?“ e Rl Ry N EF LY B8R,

di hvdrat h@-&ht).27 §8b7f b9 (4d, mhel. ZodéHbdxdtQL@de)PBe‘?ﬂaﬂé‘ﬂ dd, o8.6n2 &Hmdi ate 31

Pal o vel | Ssar ey B HEa2Pg 8y g SRS Gl b f ARG AoBhal ™ 57" (s
H _d,”J 9.CMS (ES")0RF 2.880mirles,M26 (0+8)18 (1 H d, J 9. ey 596 (21,

J71Hz) 3.76 (3H, s), 3.26 (3H, s), 1.41- 131(1H m, 0.54-0.50 (4H,
m. LCVS (ESt+) 384.0 (M+H). Exanple 47 Ethyl

7- (cvel opeRp vl )-3-f(2,4-d ifluorophenyl)am nol -6-oxo0-6 7- 15
di hvdr ot ﬁ?‘e‘n‘o#?%—ibl pvri di ne- 2- carboxyl ate From I nternedi ate 29 and
2,4-d1®1 LM:[(_MMMWFHEmeﬂivﬁswmnﬂﬁm-mdlmgm-l d. 6H

(CDCI3)868( A9 (1 H 09(1H d, J 9.7Hz),
7.06-6. 912 7-dh % '(' H g J 7.1 H), 4.11

Eiﬂ g) JFrég@ﬁﬂérm EI%F 37 éﬁdgl%ﬁﬁ%m%@?ﬂfe%ﬁﬁg%d Ri nga]mH@T g 70-0.65
7- (oycl op(ﬁﬁ@lshﬁﬁlfby(ﬂ}-l Br 5, B.88 {1 ] d.oy 8THz)y T )pan(l hiols) &2.68 ¢4, d-J
7.7Hz), 7.53 (1H, d, J 3.8Hz), 7.44 (1H, t, J 7.9Hz), 7.32 (1H, dd, J 8.7,
15 1.8Hz), 7.19 (1H, d, J 2.4Hz), 7.09-7.04 (1H, d, J 9.7Hz), 6.74 (1H, d, J
3.6Hz), 6.42 (1H, d, J 9.7Hz), 4.21 (2H, q, J 7.2Hz), 3.15 (3H, s), 1.22 (3H, 1,
J 7.2Hz). LCMS (ES) RT 3.68 minutes, 533 (M+H)".

Example 42
20 Ethyl 3-[(2-cyanophenyl)amino]-7-(1-methyl-1H-indol-5-y1)-6-0x0-6,7-
dihydrothieno[2,3-blpyridine-2-carboxylate
From Intermediate 28 and 2-cyanoaniline by the method of Example 1. §H
(CDCl3) 8.73 (1H, br s), 7.58-7.55 (2H, m), 7.47-7.41 (2H, m), 7.18 (1H, d, J
1.7Hz), 7.13-7.11 (2H, m), 7.07-7.04 (2H, m), 6.52 (1H, d, J 2.4Hz), 6.42 (1H,
25 d,J9.7Hz),4.19 (2H, q, J7.1Hz), 3.80 (3H, s), 1.19 (3H, t, J 7.1Hz). LCMS
(ES") RT 3.83 minutes, 469 (M+H)".

Example 43
3-Anilino-7-(cyclopropylmethyl)-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-

30 2-carbonitrile
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di hydr ot hi enof 2, 3- bl pvri di ne- 2- car boxam de 25

7- (Cycl opropyl net hyl )-3-[(2, 4-di fl uor ophenyl ) am no] - 6- oxo- 6, 7-

di hydr ot hwerzo§408846] pyri di ne-2-carboxylic acid was prepargB2bonvedtanpl e
47 by the nethod of Internmediate 31. The title conmpound was prepared from
this acid by the nethod of Exanple 46. 8H (CDCI3) 8.72 (1 H, br s),

7.02-6. 947 rﬁi&tdlrerﬁJnt@rrﬁ@d@t@@O((225h1aﬂb;73§nrﬁ8r)§aﬁiﬁné%O.UBZH‘L 6.26 (1 H d, J
9.7Hz), 5.46 30 (2H, br s), 3.94 (2H d, J 7.2th .37-1.29 (1L H, m,
0. 50- 0. 480.2n¥Noky) caqsiws carlrsngte £362mg( (1A8mmol), BIVAP @Y mg04 0000816

PCT/ GB200, : I , - 3-f.

(3- et hy! N ditbenaYfeBieBoata ey AR oaRs 6m6i%) in toluene

oL hO0L of e 1 OrangE Caol . B (B0 g B goncd Peneh & s (1

od_o . ange _solid. . 26-7. , 6.

ﬁ d, 3 75@5??@?%6@@\'@?& 755L)g Thewygamic fayer was diged (NaxSGeyands. 38 (1 H,
, 3.97 . : - )., 0.62-0.53

Ui | E8lvereiel e ipth, plmAcataftly ol oftbpdrapbitsily 5o

5_— g Qécl OEﬁ%ﬂ'y-:cFrmtDQM)-@vjthé-tmlblf%ga@Mf]aIndlrz@wlllc?\ﬂsbﬁwk‘(rjﬁ)mg,oég, /- g

[ r ot - I e-2-carbonjtrile rom | nternediate an

4-fYuoro-%f%gtfﬁ')‘/f%ﬁpl?q\g#jﬁ-% @ﬁé’f‘}igﬁ%\(ﬂﬁx‘én{@g"@, A.15v6Pt diHsol i d. SH
CDCl 3) 7, J-.9. 7hPP. , d, J 9.6Hz),

656 (?1 H@%ﬁﬁ@%@%@l}ﬁ,ﬁﬁ@@%p‘gﬂ? 633‘5@%3‘?4{9 %)7?*2?’.2%§}f5§2d(i H rr),)

0. 67- 00 527 (1 &), hPp3-1L /B KI58);)0.80-B45 (FHMmLULCRIS &8 @) (M+HYanpl e 51 20

3-f(3-Chl oro-4-fluorophenvl)am nol -7-(cycl opropyl net hyl )-6-o0xo0-6,7- d i hyd

rothi e nof 2, 3-blpvridine-2 -carbonitri | e FromlInternediate 30

and 3-chlpxk d hgoroani l i ne by the nethod of Exanple 1. Yellow solid. SH
( CDCl 3) 7—2‘?1@25— =725 (1 H d, J 9.6Hz), 7.16-7.11 (2H, m,
Ethyl 3-anilino-7-(cyclopropylmethyl)-6-0x0-6,7-dihydrothieno[2,3~

blpyridine-2-carboxylate

15 From Intermediate 29 and aniline by the method of Example 1. Pale yellow
solid. 8H (CDCls) 8.71 (1H, br s), 7.29-7.22 (2H, m), 7.10-6.97 (4H, m), 6.18
(1H, d, J9.7Hz), 4.27 (2H, q, J 7.1Hz), 3.94 (2H, d, J 7.2Hz), 1.40-1.33 (1H,
m), 1.32 (3H, t, J 7.1Hz), 0.53-0.48 (4H, m). LCMS (ES™) RT 3.79 minutes,
369.0 (M+H)”

20
Example 45
3-Anilino-7-(cyclopropylmethyl)-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-
2-carboxamide
A mixture of 1,1’-carbonyldiimidazole (433mg, 2.7mmol), and Intermediate 31

25 (650mg, 1.91mmol) in DMF (10mL) was stirred at r.t. for 30min. conc. NH; ag

(15mL) was added and the mixture stirred for 2h then diluted with water

(100mL) and extracted with EtOAc (100mL.). The organic extract was washed
with brine (3 x 50mL.), dried (Na,S0O4) and concentrated in vacuo. Purification
by column chromatography (silica, 15% to 25% EtOAc in DCM) gave the title
30 compound as a white solid (210mg, 32%). §H (CDCls) 8.62 (1H, br s), 7.09-
7.03 (2H, m), 6.90 (1H, d, J 9.7Hz), 6.88-6.82 (3H, m), 6.07 (1H, d, J 9.7Hz),
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6.97-6.93 (1 H m, 6.48 (1 H d, J 9.6Hz), 6.41 (1 H s), 4.0 (2H, d, J
7.2Hz), 25 1.40-1.26 (1 H m, 0.65-0.54 (4H, m. LCVMS (ES+) RT 3.608

m nut es, 802004d0bd4dp. Exanpl e 52 PCT/GB2003/002667

7- (Cvcl opropvl net hvl ) - 3-f (2, 4-di net hyl phenyl ) am nol - 6- oxo-6, 7- 30

di hydr ot hi enof 2, 3- bl pvri di ne-2-carbonitrile - 113 WD 2004/ 000846

PCT/ GB2003.28 (2% 7or $r 3M8 (@Hs o/ . ablz), 302G ol 2 (HH, )y 460238 (4Hhempy t he

nmet hod of .yellow solid. SH (CDCI3) 7.08-6.95 (4H, m,
6.34 (1 HL'%}?Q?Eg %?—&‘?g@i]’%g)(l H s), 3.97 (2H, d, J 7.2Hz). 2.31 (3H, s),
2.28 (3H, s), 1.41-1.27 (1 H m, 0.62-0.51 (4H, n). LCMS (ES+) RT 3.626
m nutes, 350.0 (MtH). 5 Exanple 53 7-(Cvcl opropvl nethvl)-3-F(3, 4-d

i met hyl ph(ﬁi@@lﬂ)@!@ﬂ:ﬁ)l-G 0X0-6,7- d i hyd

r ot hi enpl

3. 4-di et S-Ani Solid. 6H

(00 3) 7dlﬁ_vgrbthierd)2 Blhidine2-88rtickarnids ) 7. 9Hz) 6..88- 6.81 (2H
n 5 98 (2H, d. J 7.2Hz), 2.22

(3H, s) gi’rQaar@ﬁmrorE)lmeim@ﬂlaie@A'c(np'MO methyipdionsaming n). LCVB (ES+) RT
3803 i Ben ol M nbindtPofRRUIRbE P71 P GLfibA ?8‘6%6‘&3) 3

di hydr ot h|9€98)(12—1 Borb), 24T TR, om; trocmm reled fgqrﬂzgxmntﬁoészslhyrr%he met hod
of Ex 93- 6. 85

N e N7 1T q(-+J%+7l'f);)93$ﬁi§H & 424 336 B, 6 zémaH A3 1
£ 507 By, b SBoie Pt milt Cihs (B ?i@ﬁl{p iy hv:_)C'vg (9 KT

(4-fl uoro-3-net hyl phenyl) ami nol - 6- oxo- 6, 7-
di hydr ot hlEenof %e 4}3I pvri di ne- 2- car boxam de

Ethyl 7-(cyclopropylmethyl)-3-[(2.4-difluorophenyl)amino]-6-0x0-6,7-

15 dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 29 and 2,4-difluoroaniline by the method of Example 1.
- Pale yellow solid. 8H (CDCls) 8.68 (1H, br s), 7.25-7.19 (1H, m), 7.09 (1H, d,
J 9.7Hz), 7.06-6.91 (2H, m), 6.39 (1H, d, J 9.7Hz), 4.45 (2H, q, J 7.1Hz), 4.11
(2H, d, J 7.2Hz), 1.57-1.50 (1H, m), 1.49 (3H, t, J 7.1Hz), 0.70-0.65 (4H, m).
20 LCMS (ES®) 384.0 (M+H)".

Example 48
7=(Cyclopropylmethyl)-3-[(2.4-difluorophenyl)amino]-6-0x0=6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide

25 7-(Cyclopropylmethyl)-3-[(2,4-difluorophenyl)amino]-6-0x0-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxylic acid was prepared from Example
47 by the method of Intermediate 31. The title compound was prepared from
this acid by the method of Example 46. §H (CDClIs) 8.72 (1H, br s), 7.02-6.94
(2H, m), 6.89-6.82 (1H, m), 6.78-6.73 (1H, m), 6.26 (1H, d, J 9.7Hz), 5.46

30 (2H, brs), 3.94 (2H, d, J 7.2Hz), 1.37-1.29 (1H, m), 0.50-0.48 (4H, m). LCMS
(ES*) 376.0 (M+H)".
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From Exanpl e 50 by the nethod of Exanple 22. Yellow solid. 8H (CDCI3) 9.06
(1 H brs), 7.04 (1 H d, J 9.7Hz), 7.0-6.80 (3H, m, 6.29 (1 H, d, J

9. 7Hz), WOMo4@bk46br s), 4.0 (2H, d, J 7.1 Hz), 2.25 (BHI/GB20031003&71. 37 (1
H nm, 0.63- 0.54 (4H, m. LCM5 (ES+) RT 3.207 mnutes, 370.4 (M+H) 30 -
114 WO 2004/ 000846 PCT/ GB2003/ 002667 Exanpl e 56

7- (Cvcl opropvl net hvl ) - 3-f (3-chl oro-4-fl uorophenyl ) am nol - 6- oxo- 6, 7-

di hydr ot hi Snof % 3- i)l pyri di ne- 2- car boxanm de From Exanpl e 51 by the nethod
of Exanpl ow solid. 8H (CDCI3) 5 9.06 (1 H br s), 7.14-7.06 (3H,
m, 6.96-6. Rlino1-8-dxd-eH#- br s), 4.02 (2H,
d J 7.1 , (ES+) RT 3.202
m nut es, N ile opropvl met hvl)-3-f(2,4-d

v SRR o

g %Zgl gsgga 5@(@@)005"}' 26)7183(é1-? rh)l d‘b4@1HJd9J§3|'é4—)z) 1582f5(1(-|1d;":/ g 3% (3H

s), 1.48-B. Zlﬂz)( as 39) (1r1-],,d 15901%1@5, @35@1@4@ 3@7 (zmms 4E3koz) RZI33(389 ni nutes,

i36rr§t gyl( %%1 ﬂéﬁxﬁﬂ 'g &ogéggg%?ﬁdd%’tﬁ&#o E)ng I%I( 3&&13@%"‘%9 rcar boxamni de

20 From Bg@gmgvﬁﬁ*by t he net hod of Exanple 22.8H (CDCI3) 8.9 (1 H br s),

7.10 (1 H, 7.05 (1 H d, J8Hz), 6.87 (1 H, s), 6.81 (1 H d,
J 7.2, 6.27 (1 H, d, J 9.7Hz), 5.39 (2H, br s), 4.0 (2H, d, J 7.2Hz),
2.24 (3H, o2y (3H s), 1.45-1.37 (1 H n), 0.62-0.53 (4H m. LCMB
(ES+) RT & tes, 368.0 (MtH). 25 Exanple 59

7-(Cyclopropylmethyl)-3-[(4-fluoro-3-methylphenyl)amino]-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carbonitrile

From Intermediate 30 and 4-fluoro-3-methylaniline by the method of Example

15 1. Yellow solid. 8H (CDCls) 7.19 (1H, d, J 9.6Hz), 7.0-6.87 (3H, m), 6.42 (1H,
d, J 9.6Hz), .36 (1H, s), 3.98 (2H, d, J 7.2Hz), 2.27 (3H, s), 1.42-1.32 (1H,
m), 0.67-0.52 (4H, m). LCMS (ES") RT 3.577 minutes, 354 (M+H)".

Example 51
20 3-[(3-Chloro-4-fluorophenyl)amino]-7-(cyclopropylmethyl)-6-0x0-6,7 -
dihydrothieno[2,3-b]pyridine-2-carbonitrile
From Intermediate 30 and 3-chloro-4-fluoroaniline by the method of Example
1. Yellow solid. 8H (CDCls) 7.27-7.25 (1H, d, J 9.6Hz), 7.16-7.11 (2H, m),
6.97-6.93 (1H, m), 6.48 (1H, d, J 9.6Hz), 6.41 (1H, s), 4.0 (2H, d, J 7.2Hz),
25 1.40-1.26 (1H, m), 0.65-0.54 (4H, m). LCMS (ES") RT 3.608 minutes, 374
(M+H)".

Example 52
7-(Cyclopropylmethyl)-3-[(2,4-dimethylphenyl)amino]-6-0x0-6,7-
30 dihydrothieno[2,3-b]pyridine-2-carbonitrile
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Et hyl 3-f (2-cyano- 3-nethyl phenyl)am nol - 7- (cycl opr opyl net hyl ) - 6- oxo-

6, 7- di hydr ot hi enof 2, 3- bl pyri di ne-2-carboxylate From Internediate 29 and
2- cyano- 3woeotwdoasssl i ne by the nethod of 30 Exanple 1. @AT(CIR2OBN28775 (1
H br s), 7.33-7.29 (1 H m, 7.17 (1 H d, J -115 WO 2004/ 000846

PCT/ GB2003/ 002667 9.6Hz), 6.97 (1 H d, J 7.5Hz), 6.85 (1 H, d, J 8.2Hz),
6.36 (1 FIi?rofh Irﬂer%&i‘gf)esdfaﬁa Z@Hlmahglbnﬂmb Hrilihe meﬂﬁJdé‘H-ExaianéV 1 Hz),
2.57 (3H 8 (4 r? CMS ( S+} RT 4.044
m nut es, QGRge- XQUIBWSOHCESB(WE) 608-6.95 (4H, m) 63 (1H, d, J9.6Hz

S g e SO el b2 2w (PHES B e Rt 5B e et ho
of Exarmlﬂ%ﬁezg%i YK S9). 1S 36&64nm(ﬁleé‘|,35|0r0 @I+HY.30-7.22 (1 H,

m, 7.19 9.6Hz), 6.94 (1 H d, J 7.6Hz), 10 6.72 (1 H, d, J
8.2Hz)5 6.42 (1 H, d, J 9.6Hz), 5.78 (2H, br s), 4.02 (2H d, J 7.2Hz),

2.56 (3H, ?. -1.35 (1 H n, 0.64-0.55 (4H, m. LCMS(ES+) RT 3.05
m nut es, m-éél-l) +. Exanple 61 15

3 il nomiwq@%wwﬁmmmwmmhm-& 7 d i
hyd roth 1 € no T - pvr| Ine-2 -ca_rb oxa mi d e FromlInternedi ate 31
and 1-(2-Gimye MUIEENG 16 -GANR O Y e Exanpl e 17. SH (CDCl 3)
7.22-7. 17 .79 (1 H,
b s). g%%}*anté?mﬁc?'a?aé%ﬂ?fﬂ%féeﬁwﬁﬁﬂ%ﬁ By el SEEaMbls & 20 (2

m, 2160 \Zelﬂﬁ/véalrdi SH(CBC@} 7219391H4H,J %Hzl /0911H1d( 4/A,9Hg), 6B8841- 1.32

(E;),gnplme’ 6882?(2% ny, f3(83(-1[g M&@H?) )%ﬁﬂ fbr- 37) %é&&i’i)?‘id\jﬁé#\%aG oxo- 6, 7-

25 di hydr b t 29 and
3-bron¥anﬁﬁ_ﬁr§§’n§%at(§g’g t 'og 1c')n$4 @@%P?%@& Fzﬂ%gr‘nc? %ggggogs?;lRII br s),
7. 25- 6. 993 698, mimutes; 3%6-G(M2HJL H, m, 6.15 (1 H d, J 9.7Hz), 4.16 (2H,
q, J 7.4Hz), 3.84 (2H, d, J 7.2Hz), 1.86 (3H, t, J 7.4Hz),

15 Example 54
7-(Cyclopropylmethyl)-3-[(3-methylphenyl)amino]-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide

From Example 49 by the method of Example 22. 5H (CDCls) 8.76 (1H, br s),

7.20-7.14 (2H, m), 6.93-6.85 (3H, m), 6.31 (1H, d, J 9.7Hz), 5.46 (2H, br s),
20 4.02 (2H, d, J 7.1Hz), 2.37 (3H, s), 1.48-1.38 (1H, m), 0.63-0.54 (4H, m).

LCMS (ES") RT 3.153 minutes, 353.9 (M+H)".

Example 55
7-(Cyclopropylmethyl)-3-[(4-fluoro-3-methylphenyl)amino]-6-ox0-6,7-

25 dihydrothieno[2,3-blpyridine-2-carboxamide
From Example 50 by the method of Example 22. Yellow solid. 8H (CDCls)
9.06 (1H, br s), 7.04 (1H, d, J 9.7Hz), 7.0-6.80 (3H, m), 6.29 (1H, d, J 9.7Hz),
5.34 (2H, br s), 4.0 (2H, d, J 7.1Hz), 2.25 (3H, s), 1.46-1.37 (1H, m), 0.63-
0.54 (4H, m). LCMS (ES") RT 3.207 minutes, 370.4 (M+H)".

30
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1.05-0.95 (1 H m, 0.43-0.38 (4H, nm). LCMS (ES+) RT 4.54 mnutes, 448/449

30 (79Br/80Br) (M+H)+. Exanple 63 - 116 WD 2004/ 000846 PCT/ GB2003/ 002667

3- 1( 3- br owophewnobg4am nol - 7- (cycl opr opyl nmet hyl ) - 6- oxo- 6, PCTA:B2003/002667

I hydr ot hi enof 2, 3- bl pvri di ne- 2- car boxam de From Exanple 62 by the nethod of

Exarrple 38. SH (CDCI3) 8.72 (1 H, br s), 7.14-7.05 (4H, m, 6.89-6.86 (1

H nm), 6.BRamblés6d, J 9.6Hz), 5.57 (2H, s), 5 3.95 (2H, d, J 7.1 Hz),

0. 54- 0. 48 Z5H m . LCMS (ES+) RT 3.202 mnutes 419 (I\/H—|)+ Exanpl e 64
HLyeIoRyOf 4)-BHi(3nehloras4 1 @BgRer i di ne-2- 10

car boxyl a&ﬁ1 ik ;1% v .gng, 0. 63rrrm|) 3-t hi ophene

boronic a ine ] ' =65 (I'l) acetate (115ngy, 0. 63nmol)

in pyrldlnmmmam)m tr@tmém@@ @ftEiarﬁ lef. Y%Bwé\éﬁaeaﬂq I(11) acetate
(115nmg, 0.63mml ) was added and reactlon continued for further 24h. The

mxturd 966/dH, @rsmtTedea 0% (Ivm) B EBEIOA(tH, ™) 6436 (4, ddd9é7d-lz()l\/gso4) and

ELon | n Y GhEpY SRR, I 7 2 i oesT %%W RO GEBAS) 5 67 (1 1
br 's), 7.UGMB ESTRT 3002 Mirdfed, RH .6 2K+H))., 7. 10- 705 (5H M. 6.23 (1 H
d, J 9.8Hz), 4.20 (2H q, J 7.1 Hz), 124(3H t, J 7.1 Hz). LCVMB (ES+) RT

20 3.898 m nutes, 397 (MtH)+ Exanple 65
3-Anilin 5 g(Sth|envI) 6,7-d i hvdrothienol'2, 3-bl pyrid ine-2-
car boxam xture of Exanple 64 (129ng), 2-ethoxyethanol and |iquid

amonil@ w&4C yp_m gylmemggaug linesthy iphersdpiminnd:6-0rei6c7- at 80 C and 400

p.s.i. fot. in vacuo and the residue
purified €50%to 100% Et OAc i n hexane) to

give the fidnh Example 52 by the method of Example 22. §H (CDCl3) 9.2 (1H, br s),
7.01 (1H, s), 6.98 (2H, s), 6.89 (1H, d, J 9.8Hz), 6.25 (1H, d, J 9.7Hz), 5.33
(2H, br s), 4.03 (2H, d, J 7.1Hz), 2.37 (3H, s), 2.33 (3H, s), 1.48-1.40 (1H, m)
15 0.65-0.56 (4H, m). LCMS (ES™) RT 3.389 minutes, 368.0 (M+H)".

1

Example 58
7-(Cyclopropylmethyl)-3-[(3.,4-dimethylphenyl)amino]-6-0x0-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxamide

20 From Example 53 by the method of Example 22. 8H (CDCls) 8.9 (1H, br s),
7.10 (1H, d, J 9.7Hz), 7.05 (1H, d, J 8Hz), 6.87 (1H, s), 6.81 (1H, d, J 7.2Hz),
6.27 (1H, d, J9.7Hz), 5.39 (2H, br s), 4.0 (2H, d, J 7.2Hz), 2.24 (3H, s), 2.22
(3H, s), 1.45-1.37 (1H, m), 0.62-0.53 (4H, m). LCMS (ES") RT 3.321 minutes
368.0 (M+H)".

25

Example 59

Ethyl 3-] (2-cyano-3-methylphenyllamino]-7-(cyclopropylmethyl)~6-oxo-
6,7-dihvdrothieno[2,3-b1gyridine-2-carboxylate

From Intermediate 29 and 2-cyano-3-methylaniline by the method of
30 Example 1. 8H (CDCls) 8.75 (1H, br s), 7.33-7.29 (1H, m), 7.17 (1H, d, J
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conpound (20ngy). 8H (CDCI3) 875 (1 H br s), 7.36-7.34 (2H, m, 7.16-7.11
30 (2H, m, 7.03 (1 H d, J 9.7Hz), 6.99-6.88 (4H, m, 6.17 (1 H, d, J
9. 7Hz), Swono04@bR46br s). LCVS (ES+) RT 2.927 m nutes, PE3/qBII 00266117 WO
2004/ 000846 PCT/ GB2003/ 002667 Exanple 66 Ethyl

' (2- cyanophenyl ) am nol - 6- oxo-7-(3-thienvl )-6, 7-

dl hydroth@%m %.87h Ayl 9i7rBH efsﬁﬂclmldaueazﬁ o136 uﬂedqjglamze)rrredl ate 35
(270ng, O. 7m’r?) g cyano anl%l ne 2 ( aesi um car bonat e

(319ng, O4.8Er(@bi, p, JAI 1\1@) ¢ EH, zbmbT %425 ahd’ (3H, S)) 1.48-1.58 (4H, m),

wns heat o0 PRRC hof CYS R TR T i RAGR AT, 0 ™ et et b

with EtCAc. The organic extract was dried (MySO4) and 10 concentrated in
vacuo. Purification by colum chronmat ography (silica, 20%to 40%EtQAc in
hexanep gExamhe60;t| e corrpound (120ng, 41 %. 5H (CDCI3) 8.7 (1 H br s),
7.67 (1 Hy rfh_ it . 26- 7.09
(4H, m), o L25C E, ”’-‘- s 6 T 610%¢.6.7- H t, J
7.2Hz) . L@iiydrfhign 8123-tﬂax¢nmnm2a=arb¢23nﬁdg|\/w)+ 15 Exarrpl e 67

f -
gl p§/r2| gﬁgfﬁ%&&;ﬁéﬂ,ﬁ% Werm%th??ﬂg)cé 4 e ﬁﬁiBeQK@gOY"ls%grélfﬂoiﬁg )H%iyet hanol
and | qui Qld-grggga{i ?é’;\rﬁ@ﬁgg%QHT C?qg'(?l—f‘dsg@ @qz)l?%eﬁsglrﬁ &/ epEBH-nd heated at

80 _C and 07 vol es " were Tenoved it vacuo’and the
resi due IOGJ7|2f(|1HJ daw 8:2HENG.4Z (rHdndh t L9657 8i(RHc by, sEA@R {2H,ad,gl ve t he

1 SR 51 TR B o b s 1)

5.55 (2H ?5r§|nuté§j\§73§ 2.845 25 minutes, 392.9 (MtH)+ Exanple 68
Et hyl fluoro- yl p envl ) ani nol - 6- oxo- 7-(3-t hi envl ) -6, 7-
Example 61

15  3-Anilino-7-(cyclopropylmethyl)-6-oxo-N-(2-piperidin-1-ylethyl)-6.7-

dihydrothienof2,3-blpyridine-2-carboxamide

From Intermediate 31 and 1-(2-aminoethyl)piperidine by the method of
Example 17. 8H (CDCl3) 7.22-7.17 (2H, m), 7.13 (1H, d, J 9.7Hz), 6.98-6.92
(3H, m), 6.79 (1H, br s), 6.26 (1H, d, J9.7Hz), 3.97 (2H, d, J 7.1Hz), 3.44-
20 3.40 (2H, m), 2.50-2.48 (2H, m), 2.47-2.39 (4H, m), 1.54-1.51 (4H, m), 1.41-
1.32 (3H, m), 0.54-0.50 (4H, m). LCMS (ES") RT 2.42 minutes, 451 (M+H)".

Example 62
Ethyl 3-[(3-bromophenyl)amino]-7-(cyclopropylmethyl)-6-0x0-6.7-
25 dihydrothienof2,3-blpyridine-2-carboxylate
From Intermediate 29 and 3-bromoaniline by the method of Example 1. H
(CDClz) 8.50 (1H, br s), 7.25-6.99 (4H, m), 6.86-6.82 (1H, m), 6.15 (1H, d, J
9.7Hz), 4.16 (2H, q, J 7.4Hz), 3.84 (2H, d, J 7.2Hz), 1.86 (3H, t, J 7.4Hz),
1.05-0.95 (1H, m), 0.43-0.38 (4H, m). LCMS (ES™) RT 4.54 minutes, 448/449
30 (™Br/*°Br) (M+H)".
Example 63
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di hydr ot hi enoF2, 3- bl pvri di ne-2-carboxvlate 30 FromInternediate 37 by the
nmet hod of Exanple 64. 8H (CDCI3) 8.7 (1 H br s), 7.55 (1 H br s), 7.28 (1
H, br s),wo.20w/qoissl, m), 7.07-6.99 (4H, n), 6.33 (1 H PCTIGHR003WD2667
2004/ 000846 PCT/ GB2003/ 002667 d, J 9.8Hz), 4.30 (2H, q, J 7.2Hz), 2.29
(8H s), 1.28 (3H t, J 7.1 Hz). LOMB (ES+) RT 4 276 minutes, 429 (MH)+

£ 34 ) gnyl)a ¥ ppwmethyl) B-0xo0-G7¢ 3- t hi envl)-6,7- d
20f - am de From Exanpl e 68 by the nethod of
SBerCarROXIMIOE | by s), 7.48-7.45 (2H, n),
7.09-7.08 7 m, 6.27
G Fcrémzxémple 62)§¥?h§’ﬂugﬁﬁc%¢bf Exarﬁple%@"g-) (C?g?%%ﬁ@ﬁﬁ*% y o2
m nut es, ZU|14 (ME—M—H i) &0§9-6.860( 1iH, h‘y) 630 (1H d J96Hz) 5.57 (2H, s),

"rycrof &t BB G8 a8 53 SNEERE i it 499 anc

dlflugmqe,n’rllne by the nethod of Exarrplel SH (CDCI3) 8.64 (1 H, br

s)765 62°(2H, m, 7.30-7.22 (2H, m, 7.15 (1 H d, J 9.8Hz),

7.09-6.94 (2H, m, 6.45 (1 H d, J 9.8Hz), 4.39 (2H, q, J 7.1 Hz), 1.41

(3H, t, Ea )64 LCVMS (ES+) RT 3.962 m nutes, 434 (MtH)+ 20 Exanple 71

Et hyl 6 oxo—h@éeﬂylﬂ (pyridin-3-ylamno)-6, 7-di hydrot hi enof 2, 3-

blpyri di nEtRykc3-akbil -l [difede by nethod

of Exalgple Ple yel  ow sol 1 d. . .35-8.32 (1
H 25 m, 7.45-7.37 (3H, .,725716(3Hn)

Zziﬁ : °6A(f"’"f% o feqgeplste S Comp. Do atficnhell thuoe Sl Eearpi e

72 30 Et h{1618ng (1226Mnmml¢pyd icoppeB(li)acatate ¢l 1 Bmgx0.68nmhel) yh phridine
(0.29mL) was stirred at r.t. for 24h. More copper (ll) acetate (115mg,

0.63mmol) was added and reaction continued for a further 24h. The mixture
15 was diluted with DCM, washed with 2M HCI aq, dried (MgSO4) and
concentrated in vacuo. Purification by column chromatography (silica, 20%
EtOAc in hexane) gave the fitle compound (30mg, 12%). §H (CDCls) 8.67
(1H, br s), 7.48-7.45 (2H, m), 7.29-7.25 (2H, m), 7.10-7.05 (5H, m), 6.23 (1H
d, J9.8Hz), 4.20 (2H, q, J 7.1Hz), 1.24 (3H, t, J 7.1Hz). LCMS (ES’) RT
20 3.898 minutes, 397 (M+H)"

Example 65
3-Anilino-6-o0x0-7-(3-thienyl)-6,7-dihydrothieno[2,3-b]pyridine-2~
carboxamide

25 A mixture of Example 64 (129mg), 2-ethoxyethanol and liquid ammonia was
placed in a sealed pressure vessel and heated at 80 °C and 400 p.s.i. for
24h. The volatiles were removed in vacuo and the residue purified by column
chromatography (silica, 50% to 100% EtOAc in hexane) to give the title
compound (20mg). 8H (CDClI3) 8.75 (1H, br s), 7.36-7.34 (2H, m), 7.16-7.11

30 (2H, m), 7.03 (1H, d, J 9.7Hz), 6.99-6.88 (4H, m), 6.17 (1H, d, J 9.7Hz), 5.47
(2H, br s). LCMS (ES™) RT 2.927 minutes, 368 (M+H)*
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d i hydrothi enof 2, 3-bl pyrid ine-2-carboxylate - 119 WD 2004/ 000846

PCT/ GB2003/ 002667 From Internmedi ate 5 and 3-am no-2-chl oropyri di ne by

nmet hod ofwbxaeploes4e. O f-white solid. 8H (CDCl 3) 8.52 @CTH;B2063/®26678. 02 (1
H d, J 4.5Hz), 7.57-7.48 (3H, m, 7.34 (2H, n), 7.25-7.08 (3H, m, 6.42 (1
H d, J 9.6Hz), 4.21 (2H, q, J 7.0Hz), 1.23 (3H, t, J 7.0Hz). LCMS (ESt)
426.0 (35C1)(MrH)+. 5 Exanple 74 3-f

(6-Met hyl pyridin-2<yl)am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3- bl pyri
di n e-ZMeéu itri | e Phosphorous trichloride (0.175m., 2.01 nmol)
was added Etavp3S@ { Qgme, 1.34mmmol ) in

chl orof orm or 4h. The m xture was
cool ed, didihye dried (MgSO4) and

Tovi o Thiidlye W@efﬂ% '%ﬂetﬁfiggf‘m@m%ﬁ%E“arr"g?%@ﬁ%?%%ééé' 730 (oM
m, 7. 38 0.85m cBbsiuf darbohats ( 319rd%b 9&kaimol - mNAﬁSS(?n% AoAblogy . 2. 38
(3H, s). LCMs (E +) RT 3.15 m nutes

3-f (6- Met mdﬁys(dbbenzyh9eryoﬁﬁqfﬁone)shnﬁkladmnpi mg, 70rmpi# Hirctohensof 2, 3-

(cbei 3) o) TR TRERSY ¥ reabP R Blifie (s Yad JPaMB M Bilng® EP7 0 ¢
d, J 7. 4HE)(traGteH4w1¢r1EltOAd The oSgéanE)(traﬁtWQS dﬂle&(l\/@,s@a,)%n?JHz) 5.44 (2H, br
s) 2. 36 m nut e Exanpl e 76

.. LCM5 (ES+) F 2.
3-f (610Ch BPSﬁQ/%?t&hH” Yag‘r"?dz’n‘i"%aﬂgn oQO}U'BHLfi\P‘PmﬁtOE@PW@'&%?QP(DtﬂZ 3-
bl pyri di i b
> Dol ) o ERORE T hekaie Rt R oot B o A OB o1 i
DVBO. Aft &7 mmmrs)27@7 @B, ati, I BHa).58 (218, 1} 77760.(1H, § UoHy) wagsadded and
the mxture 02 eh B 4EUn, d, J9.8Hz), 4.33 @H, q, J 7.1Hz), 1.35 @H, 1, J
7.2Hz). LCMS (ES®) RT 3.624 minutes, 421.9 (M+H)"

15

Example 67
3-[(2-Cyanophenyl)amino]-6-0x0-7-(3-thienyl}-6,7-dihydrothieno[2,3-

blpyridine-2-carboxamide

A mixture of Example 66 (100mg), 2-ethoxyethanol and liquid ammonia was
20 placedin a sealed pressure vessel and heated at 80 °C and 400 psi for 48h.
The volatiles were removed in vacuo and the residue purified by column
chromatography (silica, EtOAc) to give the title compound (30mg). §H
(CDCl3) 7.59-7.46 (4H, m), 7.28-7.21 (3H, m), 7.20 (1H, t, J 2.0Hz), 7.01 (1H,
d, J 8.3Hz), 6.49 (1H, d, J9.7Hz), 5.55 (2H, br s). LCMS (ES") RT 2.845
25 minutes, 392.9 (M+H)*

Example 68
Ethyl 3-[(4-fluoro-3-methylphenyl)amino]-6-oxo-7=(3-thienyl)-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxylate

30 From Intermediate 37 by the method of Example 64. 8H (CDCls) 8.7 (1H, br
s), 7.55 (1H, br s), 7.28 (1H, brs), 7.17 (1H, m), 7.07-6.99 (4H, m), 6.33 (1H,
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C overnight. The m xture was poured in to brine and this was then extracted
- 120 WD 2004/000846 PCT/ GB2003/002667 w th EtQAc (x3). The organics were
dried (MpSOLposmass6oncentrated in vacuo. Purification bpCEERUEB/002667
chromat ography (silica, 10% EtOAc in DCM) gave the title conpound as a

pal e yellow solid (440ng, 62% . SH (CDCI3) 7.58-7.41 (5H, m, 7.28-7.24
(2H, m, T, UR.8Hz}H4.30 (2H, q,6/ BLHZ), B29d3H]J s¥.. BE&X3H5’[ 6. 5THg) LEM8, J 8.1
Exarrpl6e5(7)'f&§ ﬂQT427-|6 mm'ﬁFe)s 45%#5&) RT 3.34 minutes, 379 (M+H).
3-f(6-Chl oropyridi n-2-yl)am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3- 10

bl pvri di ne- 2- car boxam de From Exanple 76 by the nmethod of Exanple 22. SH
(cbal 3) oEB@mplebObr s), 7.79-7.66 (4H, m), 7.61-7.58 (3H, m), 7.48 (2H,
o) | SathdelordlahelndidhbnyAndol b Hhodustufd 7. & 54 (1 H d.

(2. cyanopluinybiatmenDle2blsyriaimea bkt | -6 0xo-6, 7-
di hydr ot hi_enol 2, 3-bl pvri di ne- 2-car boxvl ate From Internedi ate 39 and

2- cyanoanlﬁrpﬂ’eE pleeﬁﬁrbvﬁl@@lmﬁth@k@ friekample 6% Whiteaalyl. @Hgﬂ;qqa)H br s),

I 5e o (qéﬁﬂ”rrti]rs)ﬁ?@“%lé@?ﬂ‘)ﬁ)dgg?oﬁgi‘ﬁ 3§o°% g%gzﬁf_—é)d g, (2H,

E)X, 2I 587(9%;;&%5 9263P (BHim)B.21 C\NG d, B BHR), B19G2H1 brEEL .19 EH, HMHH) .
anpl e

3- f(2-&ark&d\4§r(§ﬁxhﬁﬁr?oﬂ44mIHUK%1499|(M11H)| nyl ) phenyl | - 6- 0x0- 6, 7-

di hydr ot hi enof 2, 3- bl pvri di ne-2-carboxvlate A m xture of Exanple 78 (1.0g,
2.17mmol ) and m chi oroper benzoic acid (534ng, 1 eq) in DCM (50nmL) was
stirred atExamplef@ 2h. The mixture was diluted with DCM washed with
Purification by
Tthe title conpound

(850ny, SMW%(M 3- bﬁgﬂ hé 2‘-‘0::\ﬁaoxvcﬂié\tje2 7.70
15 From Intermediate 35 and 2,4-difluoroaniline by the method of Example 1. §H
(CDCls) 8.64 (1H, br s), 7.65-7.62 (2H, m), 7.30-7.22 (2H, m), 7.15 (1H, d, J
9.8Hz), 7.09-6.94 (2H, m), 6.45 (1H, d, J 9.8Hz), 4.39 (2H, q, J 7.1Hz), 1.41
(3H, t, J 7.1Hz). LCMS (ES™) RT 3.962 minutes, 434 (M+H)*

20 Example 71
Ethyl 6-oxo-7-phenyl-3-(pyridin-3-ylamino)-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate
From Intermediate 5 and 3-aminopyridine by method of Example 1. Pale
yellow solid. 8H (CDClz) 8.56 (1H, br s), 8.35-8.32 (1H, m), 8.22-8.20 (1H,
25 m), 7.45-7.37 (3H, m), 7.25-7.16 (3H, m), 7.11-7.06 (1H, m), 6.98 (1H, d, J
9.8Hz), 6.21 (1H, d, J 9.8Hz), 4.07 (2H, q, J 7.1Hz), 1.10 (3H, t, J 7.1Hz).
LCMS (ES™) 392.1 (M+H)".

Example 72
30 Ethyl 3-[(2-chloropyridin-3-yl)amino]-6-0x0-7-phenyl-6,7=-

dihydrothieno[2,3-b]pyridine-2-carboxylate
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- 121 WO 2004/ 000846 PCT/ GB2003/002667 (2H, m), 7.65-7.53 (3H, m, 7.50
(1 H t, J 7.4Hz), 7.27 (1 H d, J 9.8Hz), 7.17- 7.09 (2H, m, 6.45 (1 H,
d, J 9.8H¥p,20ew@88462H, q, J 7.1 Hz), 2.83 (3H, s), 1.30PCTAHR20€3/003667. 1 Hz).
LCVMS (ES+) RT 3.16 minutes, 478 (M:tH)+. 5 Exanple 80

3-f (2- Cyanophenyl ) am nol - 7-f 4- (et hyl sul fi nyl ) phenyl | - 6- oxo0-6,7- d

lhydrOth'%ﬁﬁt&ﬂ@m{éybﬁéﬁam&mmrd fdinebirastbiod mgz led.nmet hod of
Exanpl e 38. SH (DI\/BOd68 9. 3 mnp 7.62- 7 57

(3H, ), Offeite sdid( 8H oacm)ﬁ%@(@hﬂ br sk, @Zﬁ?gd%%kf 6@7(714&
(30 ke @Pepin? it G, g g ey S, 431 gty 5 Los

3-ani | i nop gubf-1(2eidw| £ DindRERMAMS GESXP426 0 @Gy W+at i enof 2, 3- 15

bl pvri di ne-2-carboxvl ate From Internediate 39 and aniline by the nethod of
Exanpl® 1. SH (CDCI3) 8.79 (1 H, br s), 7.47-7.19 (1 OH, m, 6.36 (1 H, d,

J 9.6Hz) g4 , g, J 7.1 HZ), 2.57 (3H, s), 1.32 (3H t, J 7.1 Hz).

LCVB (ESM-'@SM 8 m nutes, 437 (l\/HrH) +. 20 Exanpl e 82 Ethyl

3-ani | i no3-J(e-Met din2fyl Bvoikb-Bpheayb6 7-di ienof 82, 3-

bl pyri di ne-2-carboxvl ate From Exanpl e 81 by the net hod of Exarrpl e 79. bH
(CDCI3 sblpyridines2-carbonitrile g5 (1 H br s), 7.75 (1 H, br s), 7.53 (2H,

(oh, " Podspticgobs lebyordkprort fm (&lfopion fod it seoididy Bre) 4. 20

3. 325101 nintermedidia. 3B (306H)gs .1 Emmlbnamlaofdfm@|5mL) anc? the mixture
S e RS A nah FeL ST B D DA e i banée
with water, dried (MgSO4) and concentrated in vacuo. Purification by column
chromatography (silica, 10%EtOAc in DCM) gave the fitle compound (75mg).
§H (CDCl3) 7.65-7.40 (6H, m), 7.38-7.25 (2H, m), 6.75 (1H, d, J 7.4Hz), 6.60-
15 6.40 (2H, m), 2.38 (3H, s). LCMS (ES") RT 3.15 minutes, 359 (M+H)".

Example 75
3-[(6-Methylpyridin-2-yl)amino]-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxamide

20 From Example 74 by the method of Example 22. §H (CDCls) 9.00 (1H, br s),
7.65-7.45 (4H, m), 7.42-7.25 (3H, m), 6.70 (1H, d, J 7.4Hz), 6.54 (1H, d, J
8.1Hz), 6.46 (1H, d, J 9.7Hz), 5.44 (2H, br s), 2.36 (3H, s). LCMS (ES") RT
2.18 minutes, 377 (M+H)".

25 Example 76
3.[(6-Chloropyridin-2-yl)Jamino]-6-0xo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carbonitrile

Sodium hydride (90mg, 60% in mineral oil, 2.25mmol) was added to a

solution of Intermediate 11 (500mg, 1.87mmol) in DMSO. After 10min, 2,6-
30 dichloropyridine (277mg, 1.87mmol) was added and the mixture heated at 70

°C overnight. The mixture was poured in to brine and this was then extracted
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WO 2004/ 000846 PCT/ GB2003/ 002667 From Internedi ate 39 and mtol ui di ne by
the nmethod of Exanple 1. SH (CDCI3) 8.65 (1 H br s), 7.36-7.25 (2H, m,
7.23- 7. 1IWw0O4bh4/a0p8466. 92-6.87 (3H, m), 6.27 (1 H d, J PCTHA2003400187(2H, (,
J 7.12Hz), 2.48 (3H, s), 2.27 (3H, s), 1.22 (3H, t, J 7.1 Hz). LCVMB (ES+)
RT 4.613 mnutes, 451 (MtH). 5 Exanple 84 Ethyl 3-f

(3- net hylvpﬂeﬁgommx?n)orrhé a:gamnewe,veweﬂdMQS%@m corgenkatasl in-

di hydr ot hi enof 2, 3- bl vr|d| rbo 83 (1
o0y, 0. 2AH8 é“ﬁﬁ%ﬁ‘t by @Bg% eE@Aécﬁig be (5nL)
was st rrpfedhettitle:coi Lmdaé% a pﬂl@y@n@w 4bRd MRROME] 624:5.SHCIDCH washed
w th NaH aq, drie ) concentrated 1 n vacuo. Purification by

col uim cht.b8t. @g(ﬁﬂhyl) (E28+7ca4 (Eﬁ@mEtMG (14, bhek &3] (Have JE@HZ'I)I | e

conpound b 5Hz 7.59
(2h & fg %%2??' 900 § 158 ﬁ'ﬁ)“( I8 ek L@w%gﬁg?wﬁﬁg“gmﬂét‘% H, )d 3
9.8Hz) mzhlgq J 7.1 Hz), 3.08 (3H, s), 2.28 (3H, s), 1.18 (3H t, J
7.1 Hz). CI\;S ES+) RT 3.713 mnutes, 483 (M+H). Exanple 85 3-f

(3- Met hyl phenyl )am nol -7-f 4-(net hyl suI fonyl ) phenyl | - 6- oxo-6, 7- 20

di hydr ot hd 1) ? - bl pvri di ne- 2- car boxam de From Exanpl e 84 by the nethod of
M—%—%&M) 821(2H d, J Miz), 770(2H d, J MHz), 7.26-7.21
&miltb

- 2.36 (3H,
: 954 m nutes, 454 (I\/H—I) 25 Exanpl e 86 Et hyl
3-ani | n@mﬁt@wﬁdlnlylmthyl)phenyll- 7- di hyd rothi en

oo o i e ELLRE PSR S Eae e RGOS sandPpLLi e b the
7.37-7.25], ?91‘7 66X4H,/m},87.81077.58 43K, m), 7.8838H, br 3235 95 (1H, d, J7.5Hz),
6.84 (1H, d, J 8.1Hz), 6.54 (1H, d, J 9.7Hz). LCMS (ES") RT 2.91

15 Example 78
Ethyl 3-[(2-cyanophenyl)amino]-7-{4-(methylthio)phenyl]-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 39 and 2-cyanoaniline by the method of Example 1. 6H
(CDCI3) 8.81 (1H, br s), 7.68 (1H, br d, J 7.8Hz), 7.53-7.45 (3H, m), 7.36-7.32

20 (2H, m), 7.28-7.24 (1H, m), 7.18-7.11 (2H, m), 6.48 (1H, d, J 9.7Hz), 4.32
(2H, m), 2.58 (3H, s), 1.34 (3H, m). LCMS (ES*) RT 3.96 minutes, 462
(M+H)".

Example 79
25 Ethyl 3-[(2-cyanophenyl)amino]-7-[4-(methyisulfinyl)phenyl]-6-0x0-6,7 -

dihydrothieno[2,3-blpyridine-2-carboxylate

A mixture of Example 78 (1.0g, 2.17mmol) and m-chloroperbenzoic acid
(5634mg, 1eq) in DCM (50mL) was stirred at r.t. for 2h. The mixture was
diluted with DCM, washed with NaHCOz aq, dried (MgSO4) and concentrated
30 in vacuo. Purification by column chromatography (silica, 50% EtOAc in DCM)
gave the title compound (850mg, 82%). 6H (CDClz) 8.80 (1H, s), 8.12-7.70
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WD 2004/ 000846 PCT/ GB2003/002667 (1 H, d, J 9.8Hz), 4.19 (2H q, J 7.1
Hz), 2.63 (4H m, 1.82 (4H, m, 1.22 (3H, t, J 7.09Hz). LCMS (ES+) RT

2. 479 m reiDes)4/b7ske (MFH) +. Exanpl e 87 5 Et hyl PCT/GB2003/002667
3-[(2, 4-di fl uorophenyl )am nol -7-44-f2-(2-nethyl -1 Himdazol -1-

yl ) et hoxyl phenyl } - 6- oxo- 6, 7-d i hydr ot hi enof 2, 3- bl pvri di ne- 2-car boxvl ate A
m xt ure of(2Hntrgy MEH-AEE (65! 6973159, (1M, 68utireiHz), 2:27etiiky Id, vigiaHe), §. 184Ny,

2t 802 1 308 GBI Br B U8 Snla) 4 Gikbas bot-Abizh a&%@ﬂ&%@“ﬁ% et Cand
h +T
wor e wachda bR e AERE IUISEFORT S0 oMU By S oy O o O 9am €8

concentrated in vacuo. Purification by colum chrorrat ography (silica, 5%
MBO_I”% veéhetitle conmpound (165ng). SH (DVsO-d6) 8.65 (1 H, s),
7.43-7 720710(4Hn’)6.77(1H,d,J12Hz) 15 6.40 (1 H,

d, Jo. 8Hza).243 *-.' fo ehyIid theti i e | el#ﬁo-s% 47 (3H, s),
1.19 (3H, . Exanple 88
3-f (2, 4- D -1- 20

Lo Eﬁéﬁﬁ"arr%% %vﬁlten"fé’ t%me&t??f%zﬁﬁg' e”%s@ﬁé@%&%ﬁ o Xa”‘( o

m, 7.07- @%971865"'75?H &)Sﬁsﬁ 7757Q2|h* n‘ll)? 36. ﬁésgéHHm)OW 19 (9H g'z)/ 4. 31-

4 25 (4H, m nutes, 522 (MtH) +. 25
pl1d 8@Hﬂz;),:|6%1.(1H t J75Hz) 676 (1 , d, J83Hz) 6.30 (1H, d, J 9.7Hz),

(

|

Ij' ﬁygrd!t];l éno?‘%ﬁle y'—g%@ﬁﬁéq%??c}??@w% Xiip@nﬁ)%tgrrzédi ate 46 and
2,4-difluoroaniline by the nethod of Exanple 1. SH 30 (CDCI3) 8.5 (1 H, br
S 7

(

(6]

f

.6 (2H, d, J 2.3Hz), 7.28 (2H, d, J 2.4Hz), 7.23-6.68 (5H, n), 6.309
d, Exanaple815 78" (1 H d, J 17Hz), 5.32 (1 H d, J 11.8Hz), - 124

Ethyl 3-anilino-7-[4-(methylthio)phenyl]-6-0x0-6,7-dihydrothieno[2,3-
15 blpyridine-2-carboxylate

From Intermediate 39 and aniline by the method of Example 1. 6H (CDCl5)

8.79 (1H, br s), 7.47-7.19 (10H, m), 6.36 (1H, d, J 9.6Hz), 4.28 (2H, q, J

7.1HZ), 2.57 (3H, s), 1.32 (3H, t, J 7.1Hz). LCMS (ES") RT 4.268 minutes,

437 (M+H)".

),
1 H,

20

Example 82
Ethyl 3-anilino-7-[4-(methylsulfinyl)phenyl]-6-0x0-6,7-dihydrothieno[2,3-
blpyridine-2-carboxylate
From Example 81 by the method of Example 79. 6H (CDCl;3) 8.70 (1H, s),

25 7.85(1H, brs), 7.75 (1H, br s), 7.53 (2H, m), 7.31-7.27 (2H, m), 7.10-7.08
(4H, m), 6.27 (1H, d, J 9.8Hz), 4.20 (2H, g, J 7.1Hz), 2.76 (3H, s), 1.24 (3H, 1,
J 6.7Hz). LCMS (ES’) RT 3.325 minutes, 452.8 (M+H)".

Example 83
30 Ethyl 3-[(3-methylphenyl)aminol-7-[4-(methylthio)phenyl]-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate
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WD 2004/ 000846 PCT/ GB2003/ 002667 4.2 (2H, q, J 7.1 Hz), 1.22 (3H, t, J 7.1
Hz). LCVMS (ES+) RT 4.225 mnutes, 453 (M+rH). Exanple 90 5 Et hyl

3-ani | i now6-20040078464- vi nvl phenvl ) -6, 7-d i hydr ot hi enof 2, BChlIgB2OI3dI0REGT
2-carboxvl ate From Internedi ate 46 and aniline by the nmethod of Exanple 1.
bH (CDCI3) 8.72 (1 H, br s), 7.53-7.50 (2H, m), 7.32-7.26 (4H, m,

7.13-7. 05F(<ﬁ=fﬂlnt@}me6;a?@39(ahdhm-tdmldldeb¥/tEe réthotiof Ex@ndle 116H, d, J 9. 8Hz),
5.78 (1 H, Hz) , g J 11.0H221, 4.18 (2H g J 7.1
Hz), 1. 22(Q@QI3 ) 6,65, 1br+sz))7 36che (<, m) 7|3$ 41344 e 92:6- 81 13 H) +.

Morb: 150 Bh U S T B G LT D 2 R et oY R g g P ¢
(CDCl 3) 812% (3H, 1, J Br1H3), LCMSESIHRT d, 61.B minder)4517(\eHY. 03 (8H, m), 6.72

(1 H dd, J 1 .6, 11.0Hz), 6.31 (1 H d, J 9.8Hz), 5.78 (1 H, dd, J 17.6,
0.4Hz)5 5.32 (1 H, d, J 11.0Hz), 5.23 (2H, s). LCIVB(ES+) RT3.214

m nut es, gg%y%?#y 20 Exanmple 92 Ethyl 3-anilino-744-(1,2
|hydroxye | | - 6- oxo- 6 7- dlhydrothleno

232l ) ,

0.1 mmol ) in acetone/ water

(8:1) (1 qﬁj—r}u cﬁté%?ﬁn;slé 8@’(‘41)0?‘@3 os:_bszr@qi) @d hw-&hlomﬁérr@emmc agadi um
sulfite solution (sat. and the mxture stirred for 15m n.
The nilQt utEmgs2 eg) rralaCMj(&mLhwaastmed(aQ r @@rnighhnkdhe medtdensdshed or gani cs

by col unmCLWBE L HENrGeshad W EHOCA AR HAEE (VBSEH pfig ¢B0UEE 1 G
72% . SH (DRI ®uriicfon by 26lumn chromatography (silica, 50% EtOAc in
hexane) gave the title compound (10mg). 8H (CDCls) 8.66 (1H, br s), 8.11
(2H, d, J 8.5Hz), 7.59 (2H, d, J 8.5Hz), 7.19-7.13 (2H, m), 6.94-6.89 (3H, m),
15 6.26 (1H, d, J 9.8Hz), 4.19 (2H, q, J 7.1Hz), 3.08 (3H, s), 2.28 (3H, s), 1.18
(3H, t, J 7.1Hz). LCMS (ES") RT 3.713 minutes, 483 (M+H)".

Example 85
3-[(3-Methylphenyl)amino]-7-[4-(methylsulfonyl)phenyl]-6-0x0-6,7-

20 dihydrothieno[2,3-b]pyridine-2-carboxamide
From Example 84 by the method of Example 38. 6H (CDCls) 8.21 (2H, d, J
8.6Hz), 7.70 (2H, d, J 8.6Hz), 7.26-7.21 (3H, m), 6.97-6.92 (3H, m), 6.40 (1H,
d, J 9.8Hz), 3.17 (3H, s), 2.36 (3H, s). LCMS (ES’) RT 2.954 minutes, 454
(M+H)".

25

Example 86
Ethyl 3-anilino-6-oxo-7-[4-(pyrrolidin-1-ylmethyl)phenyl]-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 41 and aniline by the method of Example 1. 3H (CDCls)
30 8.62(1H, brs), 7.60-7.53 (4H, m), 7.37-7.25 (4H, m), 7.18-7.07 (4H, m), 6.26
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WD 2004/ 000846 PCT/ GB2003/ 002667 (1 H, s)
(2H, m), 7.28-7.23 (2H, m, 7.15 (1 H, d,
(1 H d, WoRommys465.35 (1 H, d, J 4.3 Hz
4.59-4.58 (1 H, nm, 4.08 (2H, q, J 7.1 Hz

, 7.54-7.49 (2H, m, 7.37-7.35
J 9.7Hz), 7.07-7.00 (3H, n), 6.31
. 4.75 (1 H, PCT/GB2B03T2967

)
), 4.03-4.00 (1 H, n), 3.48-3.45

(1 H, brm) 1.09 (3H, t, J 7.1 Hz). LOMS (ES+) RT 3.3 minutes, 5 451
('VPH(;')+ ﬁmﬁﬂ Gr?&)SHZ)ArﬂQ(Z}QcYJZH(-&)ZEC% (4H, m), 1.82 (4H, m), 1.22 (3H,

hydr oxyet en [0)'¢0] r ot hi f bl pyri di ne- 2- car boxam de
10" From Exd #p&é" h%srbeﬁ@d‘%] %ﬂﬁﬂﬁ ém (CDCI3) 8.93 (1 H s),
7.56 (10H, , 6.31 1H d, J 9.7 Hz), 523(2H s), 4.85-4.82 (1 H m,

3.79- 3.75 (1 H m, 3 66-3.59 (2H, ), 2.22 (1 H br s). LCMS (ES+) RT
2.62 ni rﬁxmglmaz (MrH) +. 15 Exanpl e 94
Tl |

! AL 2 ILQrOK AV & ks 4 A ;
car boni try |é?ch6x -eio)kdmeif- cﬂ‘b@hﬁ@n 213 ldlnéﬂﬂpéér Iddevex (50X4
200) (cat. eated at 50 C
over ni ghtA miXtuge of mtewraemate 45 I(iﬁlﬁmgv@ 6&@@4 2 mbylmdazolet(éﬂm hot. The

filtrat d
(00 3) 7 B3y afd a8SiGn SRpERE ittty Fosfnd] I SVEXETHRe PE) - S
6. 92- 6. 82dadbd afB0 °CHod 98K 1Ttk niixtude ﬁ/aglﬂb)'tltlﬁeﬂbét\'h/eﬁn B()Il\/l dnd.2- 4. 05 (3H,

nM, 3.81 (1 H dd, J 11.3, 25 3.7Hz), 3.71 5.0Hz). LCMVB
(ES+) 1®RT wa@sanmthgtagyeou$9ha§wma)s e)@g@é}m @ntg@@Mh@x 20mL) Ql‘h ). '

i L%r o e ‘Ierhgf‘?agﬁ Q%‘W' g Yashielaph WF"‘%W Whdnb) i ping; 48 4
PCT/ GB200®§®066and éomnerﬁnat@d of vémloeﬂmcﬂcamcm Byt colPmohromatagrsphy
2 A A e ANy 2O in BEMY gave the title compound (165mg). 5H (DMSO-de)
8.65 (1H, 5), 7.43-7.30 (4H, m), 7.20-7.10 (4H, m), .77 (1H, d, J 1.2Hz),
15 6.40 (1H, d, J 9.8Hz), 4.40-4.34 (4H, br m), 4.17 (2H, q, J 7.1Hz), 2.47 (3H,

s), 1.19 (3H, t, J 7.1Hz). LCMS (ES*) RT 1.929 minutes, 551 (M+H)".

Example 88
3-[(2,4-Difluorophenyl)amino]-7-{4-[2-(2-methyl-1H-imidazol-1-

20 vyl)ethoxy]phenyl}-6-0x0-6.7-dihydrothieno[2,3-b]pyridine-2-
carboxamide
From Example 87 by the method of Example 38. 6H (ds-MeOD) 7.32-7.25
(38H, m), 7.07-6.91 (5H, m), 6.86-6.74 (2H, m), 6.34 (1H, d, J 9.6Hz), 4.31-
4.25 (4H, br m), 2.36 (3H, s). LCMS (ES*) RT 2.356 minutes, 522 (M+H)".
25
Example 89
Ethyl 3-[(2,4-difluorophenyl)lamino]-6-oxo-7-(4-vinylphenyl)-6.7-
dihydrothieno[2,3-b]pyridine-2-carboxylate
From Intermediate 46 and 2,4-difluoroaniline by the method of Example 1. 8H
30 (CDCls) 8.5 (1H, brs), 7.6 (2H, d, J 2.3Hz), 7.28 (2H, d, J 2.4Hz), 7.23-6.68
(5H, m), 6.309 (1H, d, J 9.8Hz), 5.78 (1H, d, J 17Hz), 5.32 (1H, d, J 11.8Hz),
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1. 2mmol ), caesium carbonate (456ng, 1.4mol), BINAP (62ng, 10nol % and
tris(di benzylideneacetone)dipall adi um(0) (46ng, 5nol % in toluene (10n)
was heat edoanowmhd4ax for 24h. The m xture was dil uted wPCh/d@X2M3/00266mashed
with I MHCI ag and 10% NaOH aq, dried (Na2SO4) and concentrated in vacuo.
Purification by colum chromatography (silica, 0 to 2% THE in DCM gave
the title4<20q1_ﬁ|lpp'qnd7a1sH2) meﬂzig@HgtumKMi) MCMS (E8") RSH. Qwﬁﬁnd@s 8.78 (1 H,
s),8.421(1 8.14-8.10 (1 H m, 8.03- 97(2Hn)
7.50-7. 38483 M+M)’. 7.31 (1 H d, J 9.8Hz), 7.21-7.16 (1 H 10 m), 6.47 (1
H d, J 9.8Hz), 4.22 (2H, q, J 7.1 Hz), 1.22 (3H, t, J 7.1 Hz). LCVMB (ES+)
RT 3.916 mnutes, 471.9 (MtH). Exanple 96 3-f

(24Dif|maa@gg)am’nol 7-(2-ni trophenyl) - 60x067 15
di hydr ot hi enof 2, 3- bl pyri di pe- 2- ca 2 : IR was added
tO crudge HiH a1 _1;"- 'J Sl i’.*u.un I OnC

anmoni a (E-@a\‘b%ﬁlaﬂgded and the m xture sti rred for 4h. VoI ati I es were

the residue partitioned between DCM and water. The
DCM | ayer Fragra Intetraddiahind6@hd aniihe By the cethodbEExampieatud (BDAIS)i cation by

I h t h I 20%_ Et titl d
as S”Ceﬁ Bu2SIFT bt B Teg.T-59 44H. B 7 Genkes . )55 11 o6 (G, mi: €32 41 (1

7487 39@5?&“71?%@%@%95 g II AL N N e
d, J 907HE)H, d,OVB!.0HS),)4. 18 (3H165J i thiz)es 22438, 3,J251I-(2M+I=I§JM$6@1)I e 97 Et hyl

3-anilino-4- X yl - 6, 7- di hydr ot hi enof 2, 3- bl pyrid
ine-2-car5ﬁk€§éﬁémgbma %ﬂiﬁ@gg% | nt ermedi ate 57 (1.20g, 3.06mmol),
aniline (0.334n., 3.67mmol), caesium carbonate (1.40g, 4.28nmmpl), BINAP
(190ng, - 127 WO 2004/000846 PCT/ GB2003/002667 0.306mmol) and

tris(di beExample®dacet one) di pal | adi un(0) (140ny,
3-Anilino-6-0x0-7-(4-vinylphenyl)-6,7-dihydrothieno[2,3-b]pyridine-2-

15 carboxamide
From Example 90 by the method of Example 38. 6H (CDCls) 8.96 (1H, br s),
7.54 (2H, d, J 10.5Hz), 7.29-7.03 (8H, m), 6.72 (1H, dd, J 17.6, 11.0Hz), 6.31
(1H, d, J9.8Hz), 5.78 (1H, dd, J 17.6, 0.4Hz), 5.32 (1H, d, J 11.0Hz), 5.23
(2H, s). LCMS (ES*) RT 3.214 minutes, 388 (M+H)".

20

Example 92
Ethyl 3-anilino-7-[4-(1,2-dihydroxyethyl)phenyl]-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

A mixture of Example 91 (134mg, 0.32mmol), 4-methylmorpholine N-oxide

25 (113mg, 0.97mmol) and osmium tetroxide (98mg of a 2.5 wt.% solution in 2-
methyl-2-propanol, 0.1mmol) in acetone/water (8:1)(10mL) and EtOAc
(10mL.) was stirred at r.t. overnight. Sodium sulfite solution (sat. 10mL) was
added and the mixture stirred for 15min. The mixture was extracted with
EtOAc (2 x 20mL) and the combined organics washed with brine, dried

30 (MgSO0,) and concentrated in vacuo. Purification by column chromatography
(silica, EtOAc) gave the title compound (104mg, 72%). 6H (DMSO-d6) 8.70
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0.153mml ) in toluene (30nL) was heated at reflux for 3 days. The sol vent
was renoved in vacuo and the residue partitioned between DCM and water.

The or garwo 2pbuaesssas washed with 1 M HCl aq, dried (NaPEQ4)B2a08d02667
concentrated in vacuo. Purification by colum chromatograph (silica, 2% THE
in DCM gave the title conpound as a yell ow powder (1.1 5g, 77% . 8H

(CDCl 3) 8(1H, $)17184- 3)49 (21—14?n)775(§7 7335 (21, m)??%?ZB?(Z(I-EHh) m.15 (71H,7d,7. 22 (2H,

030 71U bR T 78 (3, mh 1t (o Gr ST 5RE H a4 Rr 4 0a

m nut es, (

3- Ani |l i no- ?ﬁ3 1t¥ﬁt %Wﬁﬁ%%g%?gﬁy &n)dldrhoysdggjt hq enof1§2§ %O%\ﬂr?%lmnlja 2-

car boxan de), 3&8/3346)@1&? br o), BECBH, 197 7(HHNHCMB ﬁSﬁdRTS%nhmty’eei hanol and
i qui d gggrzb@g_was heated in a seal ed vessel at 80 C at 400 psi for 16h.
The oncentrated in vacuo and the solid recrystallised from
Me CH to give the title conpound as a yellow solid (92ng, 66% . SH (DMSO d6)
8.05 (1 H s), 7.68-7.59 (3H, n), 7.53-7.51 (2H, m, 7.5 (1 H, br),
724720@@1@2_ 20680(1 , t, J 7.3Hz), 664(2H d, J 7.7Hz), 6.29
(1 H s) 22 : S E ] ! L M)

bl pvri di n ﬁuiﬁmﬂgxmét ure of | nt er nedi at e 60 (50ny),
trifluoroacetic aci é z%was stirred at r.t. overnight.
h¥amp

Sol verftGs \som D@vopied hy\ﬂa%l]@fm@lo P £GB612) &3 (149 t ol uene

nd i he mTA IO sE et L hovhiales 2ag2Hael Al an g SR A e O

chr onmat ograg® Hsm) i3:686-3256 r@%)lmz@wi @rssr)eLdms (EStY RTeepound (25ng,
63% . SH (CDCI3) 7.51-7.47 3H m, .29 (2H, ~ -128 WD 2004/ 000846
PCT/ @2003!7!!00@66422W+H7) 07- 6. 98 (3H rr) 6 93-6.78 (2H, n), 6.38 (1 H, d,
J 9.2Hz), 4.87 (2H, br

15 Example 94
3-[(2.4-Difluorophenyllamino]-7-(4-{[(2R)-2,3-
dihydroxypropylloxy}phenyl)-6-0x0-6,7-dihydrothieno[2,3-b]pyridine-2-
carbonitrile
A mixture of Intermediate 50 (49mg, 0.1mmol) and Dowex (60X4 200) (cat.
20 amount) in EtOH (2mL) and water (0.5mL) was heated at 50 °C overnight.
The mixture was diluted with EtOH (3mL) and filtered hot. The filtrate was
concentrated in vacuo to give the title compound (33mg). 3H (CDCls) 7.30
(1H, d, J 9.7Hz), 7.25-7.23 (2H, m), 7.11-7.03 (3H, m), 6.92-6.82 (2H, m),
6.49 (1H, d, J 9.7Hz), 6.10 (1H, s), 4.12-4.05 (3H, m), 3.81 (1H, dd, J 11.3,
25 . 3.7Hz), 3.71 (1H, dd, J 11.3, 5.0Hz). LCMS (ES") RT 2.864 minutes, 470
(M+H)".

Example 95
Ethyl 3-[(2.4-difluorophenyl)amino]-7-(2-nitrophenyl)-6-0x0-6,7~

30 dihydrothieno[2,3-blpyridine-2-carboxylate
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s). LCVM5 (ESt+) RT 3.17 mnutes, 434 (MtH)+. Exanple 100 5 Ethyl
3-anilino-7-42-(2-nmet hoxyet hoxy) et hyl | - 6- oxo-6, 7-

di hydr ot hwerzed40884b1 pvri di ne- 2- car boxvl ate From | nt er mediraiBo@l00aded
aniline by the nethod of Exanple 1.8H (CDCI3) 8.85 (1 H, br s), 7.42-7.30
(2H, m, 7.24-7.19 (44 m, 6.34 (1 H d, J 9.7Hz), 4.45 (2H, q, J 7.1

|("§L 4. 41%32§&rgajﬁ,lnt@}mfaifgé5gi_(|123|(n§l-|,1 .0mimoB, BE-3iflGardaitinel(0.192ml3. 60- 3. 55
Exa’np{ﬁe’ 1@.'12nm(qp; é@ésq)i@@, c;a:gor(mate' (hséfngj] 1 .74n-1.m'6'12)? Bn&%e&ﬁ%ﬂoﬁ% %} (MH).

I f1 uoroph ' : - ; S0
yl met hyl )S@a%’qsglmf?%ﬁ?X@]%géd@%lp%@a@%ﬁﬁ@g@:ﬁgB‘%rﬁc\)/lI/ '?gt ngnel nt er medi at e
62 and 2, @0hif) was beatdd aterefiyx fore24te flihednbdturBxaap déuted wigHDOBICI 3) 8. 45 (1

H b , 7.05-6.99 . m. 6. H_ d,.J 9. 7Hz),. 6. 89- 6.72 . m,
?éalrg@) Hwaabe@“@t%ﬂ@)]ﬁ'&?‘?é‘ﬂﬁ.@gg!\%hH Af: dﬂ?‘é?“ﬁg@)(ﬁn , m),7 3.(55-3.m)74
. m, : - - ili , 20 1.32
Gy 1 aSoeEed ey gyl by Golutih clomaiogrephy B0 1)
ni | i no- 7- BEnTHIF-i6-0GbE) gavedhe tijle corpoandfas, Byellgw gun (4 1ien-87dA).boxvl at e 25
CorTa "SCAPEBMSS- 570 R L, T 28 e R bR 4n '
6.11 (1 Kad 7He) 7 5. : , 7 .15 (3H, t,
J 7.1 Hz) 5‘0336% (%E'sﬁ)%))’ 4710%) ?ﬁ%&ﬁﬁ Exsg (qu(p{e’(d%o|j39'-gH%§97'21\Ko7Hg% 14|-/1'000826 t
PCT/ GBR008&1)0628471H, &, ArQ.Bsz4722)é2H,yq,«BZEElZ-),6’I 22d3Hn{at Bl hizbdd3MS3- bl pvri d

i ne-2 car ] om l.nte i 64 by the nmethod of Ex | e 45. off
EEDHNBOW;JIG) g%i@%%iﬁéwmuts&@fgﬁ%w brys), 7.40-7. 30 (erimr:)fa 7 95°7. 20
" m), 6.91-6.84

Example 96
3-[(2,4-Difluorophenyl)amino]-7-(2-nitrophenyl)-6-0x0-6,7-

15 dihydrothieno[2,3-b]pyridine-2-carboxamide
CDI (211mg, 1.29mmol) was added to crude Intermediate 52 (0.86mmol) in
DMF (10mL). After 90min, conc. ammonia (5mL) was added and the mixture

stirred for 4h. Volatiles were removed in vacuo and the residue partitioned
between DCM and water. The DCM layer was dried (Na>SO4) and

20 concentrated in vacuo. Purification by column chromatography (silica, 20%
EtOAc in DCM) gave the title compound as a yellow solid (218mg, 57%). 6H
(DMSO0-d6) 9.21 (1H, s), 8.43-8.41 (1H, m), 8.15-8.11 (1H, m), 8.05-8.03
(1H, m), 8.00-7.96 (1H, m), 7.49-7.39 (3H, m), 7.36 (1H, d, J 9.7Hz), 7.14-
7.08 (2H, m), 6.47 (1H, d, J 9.7Hz). LCMS (ES") RT 3.125 minutes, 442.8

25 (M+H)".

Example 97
Ethyl 3-anilino-4-methyl-6-0x0-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxylate
30 A mixture of Intermediate 57 (1.20g, 3.06mmol), aniline (0.334mL,
3.67mmol), caesium carbonate (1.40g, 4.28mmol), BINAP (190mg,
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5(3H m, 6.45 (1 H d, J 9.6Hz), 5.32 (2H, s). LCVS (ES+) 376 (M+H) +.
Exanpl e 104 3- Anil i no-6-o0xo-7- phenyl - 6, 7- di hydr ot hi enof 2, 3-bl pvrid ine- 2-
car bohydrwpi2det/a0s46§o0 a stirred sol ution of Exanple 1 (200my;B20033we@7) in

et hoxyet hanol (5nL) was added hydrazi ne hydrate (1.5mmol). The reaction

m xture was heated to 120 C for 6 h. Upon cooling the reaction m xture was
poured i FUQosmindtkiérﬁmﬂnﬂdltmmdyl&ierveace‘@tﬂ\e)dlphllmm«&) ®)40m‘©1e conbi ned

At EaH AEST) el Ra RO VR GRIRD Gy e SR |
aavgrts)e \X/% E%ng%}@?‘g%i @gﬁgthﬁ%ﬁsd %&I ?beﬁrg@?& D@I\h"an@rweﬁér 8960 (1

(2H, m), 'ﬁ1§6rg(ah|¢1phdseﬂvalsollva$hed4/mﬂ1(IM—I,—IGbaq, diied KMQEW RT 2. 84
m nutes, 377

3-ani I%'_’no‘-?c’;n Eﬂ%@r%’é’t\rﬁﬂ% Haiﬁﬁ@ﬁﬁw C@%H}M%’Wati}gr%’%‘?ﬂ}?ﬂi %é"oTIZ‘FS bl pvrid
i 2- hod of

Excanp o 1 R Befip'The Tye EoRfoBeacta GRS BoRer (RASRYTT IS, ) "0 20 ony

d, Jo. O—(I)DCE) 8O7(16F ) AHAT-T$5 (B, 7m), (2313-7d37121g OB} 17628 (2H, H, d, J

o) Esi‘m%&r Lol Sl s, 7 S asb bt A ety 48

i met hyl a I OMS{BSTy RT 4.04 minutes, 405

di hydr ot mgno ;Q:gg (?HNS ,ﬁ%@ﬂ%%ﬂgﬁ ?I'e 6 Fr{)m I ntermedi ate 66 and
N, O diléret (M-+HHY dr oxyl ami ne hydrochl ori de by the nethod of Exanple 17. SH
(CDC13) 9.92 (1 H, br s), 7.26-7.13 (6H, n), 7.05- - 130 WD 2004/000846
PCT/ GB2003/ 002667 7.01 (2H, m), 6.75 (2H, d, J 8.8Hz), 6.26 (1 H, d, J
9. 7THz) , 3ERAMbLIE 988) 3.19 (3H, s), 2.97 (6H s). LCMS (ES+) RT 3.77

m nut es, 449 | . f

i net hyl anMBi_. ) rldlne'Z'

carboxamide

15 A mixture of Example 97 (150mg, 0.37mmol), ethoxyethanol and liquid
ammonia was heated in a sealed vessel at 80°C at 400 psi for 16h. The
mixture was concentrated in vacuo and the solid recrystallised from MeOH to
give the title compound as a yellow solid (92mg, 66%). H (DMSO-d6) 8.05
(1H, s), 7.68-7.59 (3H, m), 7.53-7.51 (2H, m), 7.5 (1H, br), 7.24-7.20 (2H, m),

20 6.80 (1H,t, J 7.3Hz), 6.64 (2H, d, J 7.7Hz), 6.29 (1H, s), 2.22 (3H, s). LCMS
(ES") RT 3.074 minutes, 375.9 (M+H)"

Example 99
3-[(2,4-Difluorophenyl)amino]-6-oxo-7-phenyl-6,7-dihydrothieno[2,3~

25 blpyridine-2-sulfonamide

A mixture of Intermediate 60 (50mg), trifluoroacetic acid (2mL) and DCM
(10mL) was stirred at r.t. overnight. Solvents were removed in vacuo and the
residue azeotroped with toluene (x3). The residue was dissolved in DCM,
treated with triethylamine (3mL) and the mixture concentrated in vacuo.

30 Purification by column chromatography (silica, 5% EtOAc in DCM) gave the
title compound (25mg, 63%). 8H (CDCls) 7.51-7.47 (3H, m), 7.33-7.29 (2H,
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0X0- 6, 7-di hydr ot hi enof 2, 3- bl pvri di ne-2-carboxam de From Internedi ate 66
and 1-(3-am nopropyl)imdazole by the nethod of Exanple 17.8H (CDCl 3) 8.52
(1 H br wpoow@/m®bss41l H s), 7.24 (1 H m, 7.21-7.12 (BHI/GH2003/000676. 95
(4H, m, 6.81 (1 H s), 6.74 (2H, d, J 9.0Hz), 6.31 (1 H d, J 10 9.6Hz),
5.89 (1 H br t, J 6.0Hz), 3.86 (2H, t, J 6.4Hz), 3.23 (2H, q, J 6.3Hz),
2.96 (6H, nmy) 7.07-6.381(38D nf)26,93x6.7 8LEMSN)ESI8 (H, 21, 30 .2HAY 1487 (BH.3b1 M-H) +.
Exanpl e 108 + . +

3- Ani | i noSkHEMBJES R 3 manpigsndeft- (B3 0o- N- ( 2- pi peri din-1-viethyl)- 15
6, 7-d ihydrothi enof 2, 3- bl pvri di ne- 2- carboxam de From I nternedi ate 66 and

1- (2-am noet hyl ) pi peridine by the nethod of Exanple 17. SH (CDCl 3) 8.63 (1
H br s), Xamlem(SH n) 6 97-6.94 (3H, m, 6.76-6.73 (2H, mM, 6.43 (1
H, br §) : Jr09, 7Hz), 2.96 (6H, s),
2.39 ( , ; =1 53= 4H, 20 nm), 1.29-1.28
(2H m. § rbEﬁI’eh 3 R lriinei2eear l4fd-H) +. Exanpl e 109

3-Ani | i no- yI - 6- 0X0- 7- - |h drothlenof23blpyr|d|ne-

2- car boxaFrafa Irztermedra@@é deamﬁn@ha tiie meathod mpeid el (6D Gle) by t he

7-30-7. 08Byt 8’5574%5%3@%“83‘%%@ ?érﬁ"?;# <SR g
9. 7THz) , 249U (BHq,3)7.1 Hzg\454 . By, B79i3m8 rama 6548%2 (219 Exanpl e
110 - 131 WO 2d04/ 000846 PCT/ GB2003/ 062 ?HI N-d

i et hy106- 5X0380pB&Ry(2H5 M), & -47higdt D hi éﬁd\gﬂ; 8- b?ﬁﬁzi)é(ﬁMSZ(EQ:éﬁﬂax"am de From
Exanpl e 1€M%Eﬁ+ di ethyl am ne by the nethod of Exanple 17. SH (CDCl 3)

7.55-7.45 , 7.37-7.30 (3H, n), 7.23-7.18 (2H, n), 6.94-6.91 5 (3H,
m, 6.37 (1 H d, J9.7Hz), 3.38 (4H, q, J 7.1 Hz), 1.05 (6H t, J 7.1 Hz).
LCVS (ES+)E RT 3.49 mnutes, 418 (MtH) +. Exanple 111

xample 101

Ethyl 3-[(2,4-difluorophenyl)aminol]-6-oxo-7-(tetrahydro-2H-pyran-2-

15 ylmet_hvl)-6,7-dihygrothien'or;ﬁ-b]pvrigine-2-carboxvla_tg

From Intermediate 62 and 2,4-difluoroaniline by the method of Example 1.

8H (CDCl3) 8.45 (1H, br s), 7.05-6.99 (1H, m), 6.95 (1H, d, J 9.7Hz), 6.89-

6.72 (2H, m), 6.21 (1H, d, J 9.7Hz), 4.33-4.23 (2H, m), 4.21-4.13 (1H, m),

3.89-3.74 (3H, m), 3.31-3.22 (1H, m), 1.97-1.78 (2H, m), 1.68-1.39 (4H, m),
20 1.32 (3H, t, J 7.1Hz). LCMS (ES") 449.0 (M+H)".

Example 102
Ethyl 3-anilino-7-benzyl-6-0x0-6.7-dihydrothieno[2,3-b]pyridine-2-
carboxylate

25 From Intermediate 63 and aniline by the method of Example 1. Pale yellow
solid. 8H (CDCIs) 8.52 (1H, br s), 7.20-7.05 (7H, m), 6.98-6.88 (4H, m), 6.11
(1H, d, J 9.7Hz), 5.11 (2H, s), 4.10 (2H, q, J 7.1Hz), 1.15 (3H, t, J 7.1Hz).
LCMS (ES™) 405 (M+H)".

30 Example 103
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3- Ani | i no- N- net hoxy- N- et hyl - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3- 10

bl pvri di ne- 2- car boxam de From Exanple 14 and N, O di net hyl hydr oxyl am ne

hydr ochl owodeodnpogdee met hod of Exanple 17. SH (CDCl 3) PCIZR2003402487 S)
7.54-7.44 (3H, m, 7.35- 7.32 (2H, m), 7.27-7.23 (2H, m, 7.16 (1 H d, J
9.7Hz), 7.07-7.02 (3H, m, 6.27 (1 H d, J 9.7Hz), 3.54 (3H, s), 3.19 (3H,
s). LCMS $Zni)inBI7-bentyll6-0x0:6 7edihyalr6tHibnbl2; 3-blpyridine23 12

3-Ani l i no- N-f 3-(4- et hyl pi perazi n-1-yl ) propyl | - 6-oxo-7-phenvl -6, 7-

di hydr ot heaihgxamidg pyri di ne- 2- car boxam de 20 From Exanpl e 14 and

(coci ). of B ielreplEie pi'e) BETBENPE hNbIBFL AR SIS Eo ") 37 7 1

(3H m, (71H)1brﬁs)9$ 4(33(|2H les ,&7.33-7(30 (6H dmn),J7.257R0 (213, 139)-R9BH.84 2H, ),

oot o5 s Tva s (1850 érﬁﬁza 4 29 i) LS EssT Bre iRy ) KT 220

H i m dazol - 1-yl ) propyl | - 6- oxo- 7- phenvl -6, 7- d

i hydr ot hi enof 2, 3- bl pvri di ne- 2- carboxam de From Exanpl e 14 and

1- (3- am nERa ménm dazol e by the nethod of Exanple 30 17. 8H (CDCI3) 8.51
(1 H br : H 7 .26-132V\D

2004/ 00082€ Lo/w 22 0L 1R AL LA ASLLURLLSY P52 H m, 6.92 (1 H,
s), 6.80 gdrddh razﬁjé%l(lH d, J 97Hz) 614(1H m, 3.85 (2H t, J
6. 8Hz) , 3‘2‘2—(7% 6.3Hz), 1.90 (2H, m. LCMS (ES+) RT 2.36 m nutes,
470 (N/EDH) TFoastwmchapluaonpz&Example1 (2 Omg, 0.5mmol) in ethoxyethanol (5mL)
3-Anilino-N-f2-(diethyl.amn X

di hydr ot hW@ﬁ@fdéi%g *Bf‘%é?‘f‘au g}%ggi‘régggg% ﬁ@g %@“&&ﬂﬁw S4h%angdl\tlol\l- di

et hyl et hYHEOGG'f@ranﬁLmbntdbbh Hﬂi@ﬁeé&tloﬁmmre wégpoﬁidd(lﬂﬁa'i) 8.72 (1 H, br

s), 7.56- 3H, M, 36-7 6 '9 25
NaHC s aq and extracted W|th CM (x 2). The combined organic fractions

were dried (MgSQ.) and concentrated in vacuo. Purification by flash column
15 chromatography (silica, 5% EtOH in DCM) gave the title compound (86mg,

46%) . 3H (CDCI3) 8.76 (1H, br s), 8.60 (1H, br s), 7.55-7.7 (3H, m), 7.4-7.5

(2H, m), 7.25-7.35 (3H, m), 6.9-7.0 (2H, m), 6.35 (1H, d, J 10Hz), 4.3 (2H, br

s). LCMS (ES*) RT 2.84 minutes, 377 (M+H)".

Example 105

20 Ethyl 3-anilino-7-[4~(dimethylamino)phenyl}-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 65 and aniline by the method of Example 1. 8H (CDCls)

8.69 (1H, br s), 7.26 (2H, t, J 8.0Hz), 7.14 (2H, d, J 9.0Hz), 7.10-7.05 (4H,

m), 6.75 (2H, d, J 9.0Hz), 6.26 (1H, d, J 9.7Hz), 4.17 (2H, q, J 7.1Hz), 2.96
25 (6H, s), 1.21 (3H, t, J 7.1Hz). LCMS (ES™) RT 4.31 minutes, 434 (M+H)".

Example 106

3-Anilino-7-[4-(dimethylamino)phenyl]-N-methoxy-N-methyl-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide

30 From Intermediate 66 and N,O-dimethylhydroxylamine hydrochloride by the
method of Example 17. 8H (CDCls) 9.92 (1H, br s), 7.26-7.13 (6H, m), 7.05-
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10 7.19 (3H m, 7.01-6.94 (3H m, 6.33 (1 H d, J 9.7Hz), 6.42-6.28 (1 H,
br s), 3.31-3.27 (2H, m, 2.50-2.40 (6H, m, 0.88 (6H, t, J 7.1 Hz). LCMS
(ES+) RT wd.240vmbswat es, 461 (M-H) +. Exanpl e 115 15 PCT/GB2003/002667

3- Ani li no-N-f 2- (di et hyl am no) et hyl | - N- net hyl - 6- oxo- 7- phenyl - 6, 7-

di hydroth| enof 2, 3- bl pvri di ne-2-car boxam de From Exanpl e 14 and N, N-di et hyl
-N - et hyl7.@t (@lﬂemi\é.df ARi(2Md, ByJ BrEH2Ye6 R60(1Hd, BaaRidk) 3157 (B )CBAB) 8. 35 (1

718712 G880 P T G0 35Dyl ade Mdshio 7hs)” 338 (on

t, J 7.0Hz), 2.92 (3H, s), 2.44 (2H, t, J 7.0Hz), 2.39-2.33 (4H, m, 0.81
(6H m. LOVS (ES+3 RT 2.35 mnutes, 475 (MtH). Exanple 116
3-Anilino - 0X0- 7- phenyl - 6, 7- di hydr ot hi eno f2, 3-bl pvridi ne-2- 25

b le 17. SH
f&?éﬂﬁ%ﬁ@%ﬁ#‘iﬁ@ﬁ . Ko BlogbierLe 17

(3H, , Ok03B76dhydiSthiend[2
278(3H d, J, 4.8Hz ES+) RT 3.22 mnu (I\/Hr +, 30Exarrp|e

LCVG
117 - 133 WPBObiETOweERie 66N é@?sﬂl@@pwl)lmldazole bythe method of

car boxan SCEI, ZAPDGRNSEE AR, br Sl 7iE PR 07 2% bl B ?éf-ZST 17 84
(CDCI 3) &38432;% Iag 105 $3H, ﬁh)E%sg 3$4F| é§3+$ 74112H7d aﬁgbk&g 6.2M, (1F¥Ild J- 26372é9
Gn B 2o e O B i S ot e o, S35 hnad 5., Nt

Exanpl e 1386 gsz rg)bl ggrwgéggngﬁggggoxaﬁg%‘gqﬁélégm,ﬂﬁgs,%@amh)@ 7- 10

di hvdr ot hi eno

Example 108

3-Anilino-7-[4-(dimethylamino)phenyl]-6-0x0-N-(2-piperidin-1-ylethyl)-
15 6,7-dihydrothieno[2,3-b]pyridine-2-carboxamide

.From Intermediate 66 and 1-(2-aminoethyl)piperidine by the method of

Example 17. 8H (CDCls) 8.63 (1H, br s), 7.23-7.14 (5H, m), 6.97-6.94 (3H,

m), 6.76-6.73 (2H, m), 6.43 (1H, br s), 6.31 (1H, d, J 9.7Hz), 3.33 (2H, q, J

5.7Hz), 2.96 (6H, s), 2.39 (2H, t, J 4.9Hz), 2.35-2.22 (4H, m), 1.53-1.43 (4H,
20 m), 1.29-1.28 (2H, m). LCMS (ES’) RT 2.44 minutes, 516 (M+H)*.

Example 109
3-Anilino-N,N-dimethyl-6-0x0-7-phenyl-6,7-dihydrothieno[2,3-b]pyridine-
2-carboxamide

25 From Example 14 and dimethylamine hydrochloride by the method of
Example 17. 8H (CDCls) 8.45 (1H, br), 7.55-7.46 (3H, m), 7.36-7.30 (3H, m),
7.23-7.18 (2H, m), 6.95-6.92 (3H, m), 6.36 (1H, d, J 9.7Hz), 2.98 (6H, s).
LCMS (ES*) RT 3.18 minutes, 390 (M+H)".

30 Example 110
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From Exanpl e 14 and 4-(2-am noet hyl ) nor phol i ne by the method of Exanple

17. 6H (CDCI3) 8.47 (1 H, br s), 7.58-7.49 (3H, m, 7.37-7.35 (2H, m,
7.25- 7.1wW0(28H/00n846 7.01-6.91 (3H, n), 6.35 (1 H, d, J PCTHA200361036676. 33 (1
H br m, 3.55-3.53 (4H, m), 3.37-3.34 (2H, m), 2.43-2.41 (2H, m,
2.35-2.33 (4H, n). 15 LCVS (ES+) RT 2.34 minutes, 475 (MtH) +. Exanple 119
3-Anili noabAﬁiI'mbdNnw%ﬂmm@mhénw-wtdimdﬁommﬂFM!ﬂﬂﬂme-

di hydr ot hi enof 2, 3- bl pvri di ne- 2- car boxam de 20 From Exanple 14 and

N, N- di net @M&.ﬂiﬂﬂ]yl et hyl enedi amine by the method of Exanple 17. 8H

CDCl 3) 8 7.26 (1 H,
fj J 9)7H§f‘§m7é’?g"p)8r148%%5“3%';%‘%%62%%?@ SjExg%‘B%G ?1HBH d, J o (7Hz)
Euf/é (ég+((BD0136' 55#)45 @HBM FB79)30 ZB»H’erI 27Hz3i7183 2r$ rﬁ)'|2694-$£l19 (6H, s).
3- Ani | |5no($H(I31) n%BBNbH; ﬁl 49%%%@%% &(e’ﬁﬂlﬁggrily% &ttt J 7.1Hz).

di hydroth F Ex le 14 d
o (5 no S e R Hes RIS BRNG o1 50 Exampl e 17, 51 (DI 3) 9,30
(1 H brs), 7.72 (1 H, br s), 7.65-7.56 (3H, n), - 134 WD 2004/ 000846

PCT/ GB2003 002667 7.46-7.43 (2H, 7.35-7.28 (3H, 7.11-7.08 (3H, ,
6.42 (1 HExampledtd ;) "~ 3 51. ( 3.44 ?ZSH rr) 2.52- (2 44 ?ZSH n, 1. 74-(1.68 "
(ZCHI(ZH) LA RilinomefHoxd etyl- i ko L = 57-
di hvdriét hMMﬂMZ carboxanide From Internediate 67 and

N, O di met d th t hod. of le 17. 8H
Lonct 3 o FepmERaTBl PL5AE MY SRt By ny SRR nSER ™) ©
7.25-7. 19(ﬁe%hbd6?5x%r“r/%ﬁe @79614&@10@)9 98 (114, lsrls)Hwh 74149(3W) 7.85.70 (3H,
s), 3.36 S m nut es, 2 (M-

7.32 (2H, m), 727723(2H m), 7.16 (1H, d, J97Hz) 707702 (3H, m),

6.27 (1H, d, J 9.7Hz), 3.54 (3H, s), 3.19 (3H, s). LCMS (ES*) RT 3.64

15 minutes, 376 (M+H)".

Example 112
3-Anilino-N-[3-(4-methylpiperazin-1-yl)propyl]-6-oxo-7-phenyl-6,7~

dihydrothieno[2,3-b]pyridine-2-carboxamide

20 From Example 14 and 1-(3-aminopropyl)-4-methylpiperazine by the method
of Example 17. 86H (CDCls) ©9.21 (1H, br s), 7.55-7.45 (3H, m), 7.38-7.30 (2H,
m), 7.27-7.17 (3H, m), 7.01-6.98 (3H, m), 6.33 (1H, d, J 9.7Hz), 3.39-3.35
(2H, m), 2.50-2.05 (10H, m), 2.07 (3H, s), 1.64-1.60 (2H, m). LCMS (ES™) RT
2.26 minutes, 502 (M+H)".

25
Example 113

3-Anilino-N-[3-(1H-imidazol-1-yl)propvyl]-6-0x0-7-phenyl-6,7 -

dihydrothieno[2,3-b]pyridine-2-carboxamide

From Example 14 and 1-(3-aminopropyl)imidazole by the method of Example
30 17.68H (CDCls) 8.51 (1H, br s), 7.56-7.39 (3H, m), 7.34-7.30 (3H, m), 7.26-
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Exanpl e 122 3-f

(2, 4-Di fluorophenvl)am nol - 6- oxo- 7- phenvi - N- (2- pi peridin-1-vlethyl)- 15

6, 7-d i hywoeohim@nsas2, 3- bl pvri di ne- 2- car boxam de From | niPerraRtoe®26&7 and
1- (2-am noet hyl ) pi peridine by the nethod of Exanple 17.8H (CDClI3) 8.40 (1
H s), 7.43-7.58 (3H, m, 7.32-7.37 (2H, m,. 7.13 (1 H, d, J 9.7Hz),
6.82-6. 987(1%*43%) 6.0%46(0b dtiH , 6I0A(fH, 52 8%1))(“—535% 81 (tH,d)J 6.37 (1 H,
d, J 9.7Hz) ), 2.22- % 1.32- 20148(6H
L G, Ger4 (1o b Al mq&ma)sz@x@ bl JA3HZ), 190 ZH,

gl ﬁ;::llrg?ﬁ@n@é%&;ﬁzﬁfgﬁéj%g%%@d; des}zgxz LQP(SP\: o? garrpl e 1 and

2-am no- 2- et hyl - 1- propanol (1.22n, 13mmvol) was heated at 150 C for 16h.
The m xture was partitioned between DCM (60nL) and 10%citric acid (75m).

The agbeoExanntedidns ext r act ed W|th DCM (20nL). The combined organi cs
vere dried {NaoSQro I ; aGibnyTg 74 i cation by col um
chr omat ogf=aphy 1 e C ‘ t|tIe conpound as a
pal e br Owdllji@rbmlgﬁﬁ@,g mm.wg ﬂD@I@gnﬁdé4 (1 H br s), 7.56-7.46 (3H,

%, a5t oo 2 NS f st e

(v 4 R aincREi e 73 (46, 678, 7569 47 BHE ), F.367 @32 m), 728 ( st ass
3- (340Nl Brie (z»,myapdpomam (3,0}, 653D (HH,7d,ph@iTY1z) 66 42-6128 (1H, br s),

oo ool ¢ 4 8 Pt 94 R Vel TS TS IREo a6) 6. 06

1H b 7.45-7.29 (3H, n), 7.15 (1 H, d, J 9.6H
égo(erQ)“’o?'?‘H’ﬁ@%‘f?‘ésﬁﬂf?lH d, J 9£5Hz) 4.01 10((2H q, J 71Hz))

1.0 (3H, t, 7.1 Hz). LCVMS (ES+) RT 3.916 mnutes, 450.0 (M+H). Exanple
125
Example 115
15  3-Anilino-N-[2-(diethylamino)ethyl]-N-methyl-6-0x0-7-phenyl-6,7-
dihydrothieno[2,3-blpyridine-2-carboxamide

From Example 14 and N,N-diethyl-N"-methylethylenediamine by the method
of Example 17. 8H (CDClIs) 8.35 (1H, br s), 7.47-7.38 (3H, m), 7.29-7.25 (2H,
m), 7.20 (1H, d, J 9.7Hz), 7.15-7.12 (2H, m), 6.88-6.85 (3H, m), 6.28 (1H, d,

20 J9.7Hz), 3.38 (2H, t, J 7.0Hz), 2.92 (3H, s), 2.44 (2H, t, J 7.0HZ), 2.39-2.33
(4H, m), 0.81 (6H, m). LCMS (ES") RT 2.35 minutes, 475 (M+H)".

Example 116
3-Anilino-N-methyl-6-0x0-7-phenyl-6,7-dihydrothieno[2,3-b]pyridine-2-

25 carboxamide

From Example 14 and methylamine by the method of Example 17. 6H
(CDCl3) 8.73 (1H, br s), 7.54-7.45 (3H, m), 7.35-7.31 (2H, m), 7.26-7.18 (3H,
m), 7.03-6.97 (3H, m), 6.31 (1H, d, J 9.7Hz), 5.57-5.54 (1H, br m), 2.78 (3H,
d, J 4.8Hz). LCMS (ES") RT 3.22 minutes, 376 (M+H)".

30
Example 117
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Et hyl 3-f(2-cvano- 3-net hyl phenyl ) am nol - 6- oxo- 7- phenyl -6, 7- 15

di hydr ot hi enof 2, 3- bl pvri di ne-2-carboxvl ate From I nternediate 5 and

2- am no- ewoebtwdobssazoni tril e by the nmethod of Exanpl e PCTRHB200MB36A6) 8. 91
(1 H s), 7.74-7.48 (7H, m, 7.16 (1 H d, J 7.6Hz), 7.03 (1 H d, J
8.2Hz), 6.53 (1 H, d, J 9.7Hz), 420(2H q, J 7.1 Hz), 257(3H s), 1.20
(3H, t, J3rAnilkp9-N- ~B%OY/ - BT ~di 8- Exanpl e

126 Ethyl 3- ;( - cyano- 5- met hyl phenyl ) am nol - 6- oxo- 7- phenyl -6, 7- d

I hydr ot hi @%L?—%—méﬁ-ﬁvri di ne- 2-carboxvl ate 25 From Internedi ate 5 and

2-am no-4 b HH ; d6) 9.06
(170 o) | TTOLEARARROES e iU RELTRC Bigiod pFRESALR 17, T(COERY 1)
7.20-7. 17 §84H(1ih) br $), 8HQ-1.44, (3, nd), 9.36-7)33 @H32n), Zt26-701,9 BH M), Hz) , 2. 47

(Ve 58 o S 2 S3d4 TR Z%%oégbm%)%é%@o@%%éﬁéﬁ‘é?h& -t
(4-f1 uoropbgnyl)a IL@W(E@T?W@)B'%%&@BW nof 2, 3-

bl pyri di ne-2- carboxviate From [nternediate 5 and 4- ffuoroani line by the
nmet hod of Exanple 1. Of- white solid. 8H (DVSO- d6) 8.68 (1 H, s),

7.46-7.58%@_165 37-7.43 (2H, 5 n), 7.05-7.12 (5H, n), 6.30 (1 H d, J

9. 7Hz), 4: J 7.1 Hz), 1.06 (3H, t, J 7.1 Hz). LCVB (ES+) RT 3.98

m nutes, 40Ani{liMidIN:(2- Em@nloﬁnw&l&hwls-axoq henyl-6,7-
f(4- quoroheny am nol -6 oxo_ phenyl 6 /- ydrothirenof2,3 10
bl pyri dibydrothisngl23-bipyiding pide and

io??“d.”"sﬁ‘:?%%*ﬁ@ 5‘4 phu ey s@tﬁﬁkﬁ%@@"‘f?ﬁ‘?‘“@mﬂ%t%d s )
7.30 (1 H17dSHXCDGIES.A77(164 bt $),H.5847.40 E3KBHR),.7.67-9%% (2H) myldr.25-
7.17 (3H, m), 7.01-6.91 (3H, m), 6.35 (1H, d, J 9.7Hz), 6.37-6.33 (1H, br m),
3.55-3.53 (4H, m), 3.37-3.34 (2H, m), 2.43-2.41 (2H, m), 2.35-2.33 (4H, m).
15 LCMS (ES") RT 2.34 minutes, 475 (M+H)".

Example 119
3-Anilino-N-[2-(dimethylamino)ethyl]-N-methyl-6-ox0-7-phenyl-6,7 -
dihydrothieno[2,3-b]pyridine-2-carboxamide

20 From Example 14 and N,N-dimethyl-N"-methylethylenediamine by the
method of Example 17. 8H (CDClIs) 8.32 (1H, br s), 7.55-7.48 (3H, m), 7.37-
7.34 (2H, m), 7.26 (1H, d, J 9.7Hz), 7.25-7.18 (2H, m), 6.96-6.92 (3H, m),
6.36 (1H, d, J 9.7Hz), 3.52 (2H, t, J 6.7Hz), 2.97 (3H, s), 2.41 (2H, t, J
6.7Hz), 2.19 (6H, s). LCMS (ES™) RT 2.27 minutes, 447 (M+H)".

25
Example 120

3-Anilino-N-(3-morpholin-4-ylpropyl)-6-oxo-7-phenyl-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide

From Example 14 and 4-(3-aminopropyl)morpholine by the method of
30 Example 17.38H (CDCls) 9.30 (1H, br s), 7.72 (1H, br s), 7.65-7.56 (3H, m),
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J 8.6, 2.3Hz), 6.48 (1 H, d, J 9.7Hz), 4.20 (2H, g, J 7.1 Hz), 1.22 (3H, t,
J 15 7.1 Hz). LCMB (ES+) RT 3.77 minutes, 450 (MtH)+. Exanple 129 Et hyl
3-f (3- chWworoes#oobsador ophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7 PpdirTlgRM0@ (RGN0
f2,3-bl pvrid ine-2-carboxvlate 20 From Internediate 5 and
3-chloro-4-fluoroaniline by the nethod of Exanple 1. bH (CDCI3) 8.70 (1 H,

s), 7.67- 7%7(4%3—(2Hr)m)773&-7?28103r12hb ™1 7708(81-7 r%’- 6ﬁéf(h ny,y6-43 (1 H d,

4,245 m V090, AS1-a ke o] o BischalBtbamkecA-155 (2, ) (e (e R
(2- cyanoplrenyl pvrlwﬂh%g)}rophenvl) 6- oxo-6,7- d

I hydr ot hi enof 2, 3- -carboxvl ate From I nternedi ate 68 and
anthranilonitrile by the nmet hod of Exanple 1. 8H (CDCI3) 8.77 (1 H, br s),

7.62 ( H d. J 7126 7.47 (1 H t, J 6.6Hz), 7.40-7.37 30 (2H, m,
7.28-7. .13-7.07 (2H, M), 6.42 (1 H d, J 9.7Hz), 4.29 -137 WO

2004/ ?ggga- £a11 GfinGRN- Niitfathy 658d-Fhndnyisb.7: OH2)

3-f (2-cyadh e 3 aidinei2-ca xammieophenyl) 6 0xo- 6, 7-
3> Q%dﬁgtg‘fﬁ@mﬁ ei@%?ﬁ#t@ §% § S e RisBosit e Rufieohionde dutthoar | ow
sol i d. 8Hn{éﬂﬁ&ﬂ 3 E&aﬁﬁ)lé 17%HQCD®IQ 9796‘?1131 dB19%)( ZW;HZV'%% (z,@gﬁ)( g@“ d, J

7.6Hz), 6.89 q, 10 J
7. 0Hz)10 2789 m)5)7 2517zr-,9 (zm,m), 7. 016-6 QD-@H rhCEAE E8H) d RTOFHE37 mi nut es,

??3 ) fji\)ﬂ: §D D @fﬁ%%@@ﬁ S%W-gﬁ(sﬂ RTSPESNEHAS) 4424V 7- 15

di hydr ot hi enof 2, 3- bl pvri di ne- 2- car boxvl ate From I nternediate 68 and

4-11 - 3- thI | by the nethod of Exanple
uor o ngn ly1a2ré| i ne by np

3-[(2.4-Difluorophenyl)amino]-6-0x0-7-phenyl-N-(2-piperidin-1-ylethyl)-
15  8,7-dihydrothieno[2,3-blpyridine-2-carboxamide

From Intermediate 67 and 1-(2-aminoethyl)piperidine by the method of

Example 17. 8H (CDCls) 8.40 (1H, s), 7.43-7.58 (3H, m), 7.32-7.37 (2H, m),

7.13 (1H, d, J 9.7Hz), 6.82-6.98 (2H, m), 6.74 (1H, tq, J 1.5, 7.9Hz), 6.55

(1H, s), 6.37 (1H, d, J 9.7Hz), 3.34 (2H, q, J 5.8Hz), 2.22-2.44 (6H, m), 1.32-
20 1.48 (6H, m). LCMS (ES") RT 2.42 minutes, 509 (M+H)".

Example 123

3-Anilino-N-(2-hydrox i ~6-0x0-7-phenyl-6,7~

dihydrothieno[2,3-b]pyridine-2-carboxamide

25 A mixture of Example 1 and 2-amino-2-methyl-1-propanol (1.22mL, 13mmol)
was heated at 150 °C for 16h. The mixture was partitioned between DCM
(60mL.) and 10% citric acid (75mL). The aqueous phase was extracted with
DCM (20mL). The combined organics were dried (Na2S04) and concentrated
in vacuo. Purification by column chromatography (silica, 40% EtOAc in DCM)

30 gave the title compound as a pale brown solid (45mg, 16%). 5H (CDCl3) 8.44
(1H, br s), 7.56-7.46 (3H, m), 7.34-7.31 (2H, m), 7.26-7.20 (3H, m), 7.03-6.96
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1. Light yellowsolid. SH (CDCI3) 8.78 (1 H, br s), 7.38-7.35 (2H m,
7.28-7.24 (2H, n), 7.04-6.96 (4H, nm, 6.3 (1 H d, J 9.8Hz), 4.24 (2H, q,
J 7.1 Hz)wo20@@00848H, s), 1.28 (3H, t, J 7.1 Hz). LCMBS PE®B2RB/0H26598

m nutes, 441.0 (MtH)+. 20 Exanple 133 Ethyl 3-

f (4-fl uoro-3-net hvl phenvl ) am nol - 7- (4- chl or ophenyl ) - 6- ox0-6, 7- d i hyd

r ot hi enof 231 b1)p&.33d1H, e J 2. Bz} 668 G, Frs)ndt it BédiHabe 93 died

4-fl uoro- 35 et hyl_ani l.i ne h o le, 25 1. bH (CDCI3) 8.72 (1
H, br s),%%'q‘;&#%"@wﬂf’%!{??-é@ﬂ%&ﬁﬁsﬁwﬂ%. 99- 6.98 (4H, n), 6.34 (1
H d, J 9.8Hz), 4.28 (2H, q, J 7.1 Hz), 2.29 (3H, s), 1.32 (3H t, J 7.1
Hz). LCVMS (ES+) RT 4.57 mnutes, 457 (MtH)+. Exanple 134 30 Et hyl

3-f (4-f | udexanplesi24| phenvl ) ami nol - 7- ( 3- net hvl phenvl ) - 6- oxo-6, 7- d i hyd
roth i ri.gd.i 52 - R O 2004/ 000846
PCT/ GB200 ‘ ¢ P4 : et hyl ani | i ne by the
net hod of dipdmdthicho[2f3-b[gyeidiheR-6arlidxythatedr s), 7.4-7.15 (1 H m,
7.30-7.27 (1 H, , (.18-7. 2H, .04-6.90 (4H m, 6.27 (1 H d, J
9. 7Hz), 4Ftem(ipigrmediates and2yamimosa-chiogepenzonitriledoy freHnethod of 21 (3H, t, J

7.1 Hz). ~AB ] tes, 437 Ex hyl 3-

f(3- ) hy %@@Fﬁ%"‘%'\ﬁ%{]’(%’%%ﬁ%h@ﬁ% )% Rk @,W-m)g%ig_’%s@ﬁ Y

i hydr ot hi q@pf/a,agm,ml,u gibR), B.9@(Paxy) ABSHA, E1any HndeyesiHA) a.0P and

3-rreth\6lanlllne y the method of Exanple 1. SH _éCDCIé).&SS (1 H br s),
025 (ghhs #J Ay 1HzZ), 3. (BP0, { 112y CMS (25D |

7.32-7 ¢ 318 minytes, A%BO 7. 75 (3H,
m, 6.15 W@)*d’ J 9.8Hz), 4.08 (2H, q, J 7.1 Hz), 2.27 (3H, s), 2.17
(3H, s), 1.127(3H, t, J 7.1 Hz). LCVS (ES+) RT 4.543 nminutes, 419 (MH).
15 Exanpl e 136

Example 125
Ethyl 3-[(2-cyano-3-methylphenyl)amino]-6-oxo0-7-phenyl-6,7-

15 dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 5 and 2-amino-8-methylbenzonitrile by the method of

Example 1. 6H (DMSO-d6) 8.91 (1H, s), 7.74-7.48 (7H, m), 7.16 (1H, d, J

7.6Hz), 7.03 (1H, d, J 8.2Hz), 6.53 (1H, d, J 9.7Hz), 4.20 (2H, q, J 7.1Hz),

2.57 (3H, s), 1.20 (3H, t, J 7.1Hz). LCMS (ES™) RT 3.888 minutes, 430.0
20 (M+H)".

Example 126

Ethyl 3-[(2-cyano-5-methylphenyl)amino]-6-oxo-7-phenyl-6,7-

dihydrothienof2,3-bipyridine-2-carboxylate

25 From Intermediate 5 and 2-amino-4-methylbenzonitrile by the method of
Example 1. 8H (DMSO-d6) 9.06 (1H, s), 7.86-7.78 (4H, m), 7.72-7.69 (2H,
m), 7.63 (1H, d, J 9.7Hz), 7.20-7.17 (2H, m), 6.66 (1H, d, J 9.7Hz), 4.32 (2H,
q, J 7.1Hz), 2.47 (3H, s), 1.31 (3H, t, J 7.1Hz). LCMS (ES") RT 3.914
minutes, 430.0 (M+H)".

30
Example 127
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3-1(2, 4-Di fl uor ophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-

bl pyridi ne-2-carbonitrile FromInternediate 9 and 2, 4-di fl uoroaniline by
t he net howoahosoesupl e 1. OFf- 20 White solid. 8H ( DMSO a€)/CB28eB/00166H, S),
8.20 (1 H, d, J 9.6Hz), 7.42-7.72 (7H, m, 7.19 (1 H dg, J 1.1, 9.6Hz),
6.70 (1 H d, J 9.6Hz). LCMS (ES+) RT 3.43 mnutes, Exanpl e
137 25 3-Ethgl SH(4-fluctophenyhaiming dtphemn '

i hydr ot hi enof 2, 3-1 pvr| di ne- 2- carbonltrl |l e From | nternedl ate 9 and

3-chl oro- € he method of Exanple 1. 8H (DVBO-d6) 9.30 (1

? 35” 75)2 F g,ﬁ?nt%mé'&}ageg % g Z?‘@droaﬁrllﬁé bél e rﬁ@tHodf’Of Exa?nﬁlé 17 OfB) ( ZECM? :

(ES+) RT \nitd Solid.[8H (BMSEBA6) 8188)(1H, ), 195-7 5@(@60@0@6@47643 (2H,
PCT/ GB2003/ 002667 _Exanp

3-1(2- ﬁ/etrn)u?pﬂéﬁyﬂ?éﬂﬁn@b,-%s?g)(é“?dp%@r?JT'Z)64P5dﬁ2M& et B I8 BH,

bl pyri di ne + r I and 2-net hylaniline by the
et hod of - BlalirE LS G R R e R e " T h sy 8. 08 (1 M
d J 9.6Hz), 7.6-7.4 (51-1, m, 7.26 (1 H s), 7.25-7.15 (3H, m, 6.6 (1

H d J 9. 6H). %%(SH s). LCMS (ES+) RT 3.46 ninutes, 358 (MrH)4. 10
Exanpl e 1E¥ample 128

3-f (3- Met by

bl pyri di me=2- romIinternedi ate 9 and 3-nethylaniline by the
rrethoﬂiOOme;&.MBﬂgEsolid SH (DMSO-d6) 9.2 (1 H, s), 8.0 (1 H d,
e

0. ery ) FEr biermpdiate petdseing:2 ilrdBenzBniti by Phethiod®r L b S 0
3-1(3, 5 DEQQ;H@I@WPQ»@ Orafh 8 eblié- 3 ECDOM) B153 (B, Tords)ny dissT Hi (dHofD), 3-
7.37-7.34 (2H, m), 7.30 (1H, d, J 9.7Hz), 7.04 (1H, d, J 2.3Hz), 6.89 (1H, dd,
J 8.6, 2.3Hz), 6.48 (1H, d, J 9.7Hz), 4.20 (2H, g, J 7.1Hz), 1.22 (3H, t, J
15  7.1Hz). LCMS (ES*) RT 3.77 minutes, 450 (M+H)".

Example 129

Ethyl 3-] (3-chloro-4-fluorophenyl)amino|-6-oxo-7-ghenyl-6,7-

dihydrothieno[2,3-blpyridine-2-carboxylate
20 From Intermediate 5 and 3-chloro-4-fluoroaniline by the method of Example

1. 8H (CDCl3) 8.70 (1H, s), 7.67-7.59 (3H, m), 7.44-7 41 (2H, m), 7.24-7.02
(4H, m), 6.43 (1H, d, J 9.8Hz), 4.28 (2H, q, J 7.1Hz), 1.31 (3H, t, J 7.1Hz).
LCMS (ES*) RT 4.245 minutes, 443 (M+H)".

25 Example 130
Ethyl 3-[(2-cyanophenyl)aminol-7-(4-fluorophenyl)-6-0x0-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxylate
From Intermediate 68 and anthranilonitrile by the method of Example 1. 5H
(CDCls) 8.77 (1H, brs), 7.62 (1H, d, J 7.6Hz), 7.47 (1H, {, J 6.6Hz), 7.40-7.37
30 (2H, m), 7.28-7.21 (3H, m), 7.13-7.07 (2H, m), 6.42 (1H, d, J9.7Hz), 4.29
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20 bl pvridi ne-2-carbonitrile FromlInternediate 9 and 3,5-dichloroaniline by
the nmethod of Exanple 1. Of-white solid. 6H (DVSO-d6) 9.3 (1 H, s), 7.65
(1 H d, Wooekeops467.4-7.3 (5H, m), 6.9 (1 H s), 6.8 PEHGHE)PI3/®2667(1 H,
d, J 9.6Hz). LCM5 (ES+) RT 3.63 mnutes, 412 (MtH) +. 25 Exanple 141
3-f(3-Ni trophenyl)am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di nd2B; gad/iditiz); 1128 GH,40J 20 0TMD (B3Y BTH. G2 00RUtes24839 From

I nt er medi a&%mnd 3-nitroaniline by the method of Exanple 1. Yellow

solid. SH 0O d6) 9.8 (1 H s), 80 (1 H d, J 9.6Hz), 7.9-7.5 (9H, m,
6.6 (1 H d, J 9.6Hz). LCM5 (ES) RT 3.42 mnutes, 389 (MtH +. 5 Exanple
142 6- Oxo- 7- phenyl -3-f F2-(trifl uoronet hoxy)phenvl|am no}-6, 7-

di hydr ot hiEiﬁﬁﬂl!E!gil%lpyrl d| ne- 2- car bon| trile FromlInternediate 9 and
2-(trif d6) 9.31
(1 H s), =& T2 5 éiod J
9. 7THz) . L@_r%ya&&merfém BTSyridlinet 2 rlﬁa)?lylﬁtd MEH) - Exanpl e 143
3-1(2, 6-Dichl or ophenyl ) am nol - 6- 0xo- /- phen 6, 7- di hydr ot hi enol12, 3-
bl pyri di ndrontkteymadiate @8 and ﬁrafmmmﬁémetew anéorgtr&ﬂ@yzh@naﬁtbﬁd@foam | i ne by

the et hod-gf

0. 7Hz) | O%ﬁqmt%’%'g‘wéogw(gﬁmé 8206 &*’HH&@ 7(@5%@(# s Js4
gi?]ytzefa ﬁlgwml\ﬂrlﬂ)?sl-ﬁzmbmmej 98.2Hz), 6.4 (1H, . J9 ).7Hz), 4.26 (2H,

- uor o nvl -

hydlr ol ehbObiZS APYANE) A2 (Farlo o7 aMF) LR B asamingteand
2-(difl uorzﬂr@g y%anl line by the nethod of Exanple 1. 6H (DVSO d6) 9. 15
(1 H s), Wl ©d, J 9. 7Hz), 7.70-7.04

Example 132

Ethyl 3-[(4-fluoro-3-methylphenyl)amino]-7-(4-fluorophenyl)-6-0x0-6,7-
15 dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 68 and 4-fluoro-3-methylaniline by the method of Example

1. Light yellow solid. 6H (CDCls) 8.78 (1H, br s), 7.38-7.35 (2H, m), 7.28-7.24

(2H, m), 7.04-6.96 (4H, m), 6.3 (1H, d, J 9.8Hz), 4.24 (2H, q, J 7.1Hz), 2.25

(3H, s), 1.28 (3H, t, J 7.1Hz). LCMS (ES™) RT 4.298 minutes, 441.0 (M+H)".

20

Example 133
Ethyl 3-[(4-fluoro-3-methylphenyl)amino]-7-(4-chlorophenyl)-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 69 and 4-fluoro-3-methylaniline by the method of Example

25 1.68H (CDCls) 8.72 (1H, br s), 7.58-7.38 (2H, m), 7.35-7.28 (2H, m), 6.99-
6.98 (4H, m), 6.34 (1H, d, J 9.8Hz), 4.28 (2H, q, J 7.1Hz), 2.29 (3H, s), 1.32
(3H, t, J 7.1Hz). LCMS (ES™) RT 4.57 minutes, 457 (M+H)".

Example 134
30 Ethyl 3-[(4-fluoro-3-methylphenyl)amino]-7-(3-methylphenyl)-6-0x0-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate
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(L0O4 m, 6.66 (1 H d, J 9.7Hz). LCM5 (ES+) RT 3.425 minutes, 409.8 25
(M+H) +. Exanpl e 145

3-1( 2, 6- DvDI2oewpssenv| ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr @CRiGB20032103667

bl pyridi ne-2-carbonitrile - 141 WD 2004/ 000846 PCT/ GB2003/ 002667 From
Internediate 9 and 2, 6-difluoroaniline by the nethod of Exanple 1.5H

( DVBO- db) Fﬁorﬂ3ntéi1rnl§kila$é 7083nlﬁ4-ﬂil|ohb 3dnet~hy%n7lirlé)b fhé%ﬂm&oﬂﬁ)kémplb 7.31 (1
H m, 7.12 (2H t, é (1 H d, 7) 7) 3. 300
m nut es, 38@Hc60mh9|)&6351lﬁx ) 8411615(1H m), 730 72 (1H m) 718 10

i E?%ﬁarﬁz??%¥39WﬁE¥ B o B R 8 dRe28 an

2- et hyl - (’eml 012 @9‘- ’021t(BH,ﬂEﬁT‘QHz?fL(ﬂMSWESE*)m'4469frﬁm(J@é$O d6) 8.99
(1 H s), % 9.7Hz), 7.58-7.43 (5H, 'm), 7.23 (1 H dd, J
5.5, 857Hé§%7(M (lH dd J 2.9 9.7Hz), 7.00 (1 H, dt, J 2.9, 8.6H),
6.56 (1 H d, J 9.7Hz), 2.18 (3H, s). LCVB (ES+) RT 3.422 nminutes, 376.0
(MtH) +. 15 Exarrple 147 6 Oxo-7-phenvt-3-( 3-f

(trifluor nﬂg ﬂgglolphenyllanlno) 6,7-
dlhydrothlenof

C terrgagi ate 9 and
BYQR5PX00. /5 ( DVSO d6) 9. 62
(3H 20 m, 7.60 (2H dt, J
: 1H t, J 1 7Hz), 7.40 (2H dt,
J 2 4107 sszm Inerediate AD ahd3n9ethylzahnlunemy8helfﬁefhoabf£mlem otk es, 444.0

. | 148 25 3-f th h t-6,7
G ot GRS S5m0 r8) 02 CaBiarh on T2rer 1y AR 7 o8- P88 P e
m), 7.88-7.75 (3H, m), 6.15 (1H, d, J 9.8Hz), 4.08 (2H, q, J 7.1Hz), 2.27 (3H,
s), 2.17 (3H, s), 1.12 (3H, t, J 7.1Hz). LCMS (ES*) RT 4.543 minutes, 419
(M+H)".

15

Example 136

3-[(2.,4-Difluorophenyl)amino]-6-oxo-7-phenyl-6,7-dihydrothienof2,3-

blpyridine-2-carbonitrile

From Intermediate 9 and 2,4-difluoroaniline by the method of Example 1. Off-
20 white solid. 6H (DMSO-d6) 9.34 (1H, s), 8.20 (1H, d, J 9.6Hz), 7.42-7.72 (7H,

m), 7.19 (1H, dg, J 1.1, 9.6Hz), 6.70 (1H, d, J 9.6Hz). LCMS (ES™) RT 3.43

minutes, 380 (M+H)".

Example 137

25 3-[(3-Chloro-4-fluorophenyl)aminol]-6-oxo-7-phenyl-6,7-

dihydrothieno[2,3-b]pyridine-2-carbonitrile

From Intermediate 9 and 3-chloro-4-fluoroaniline by the method of Example
1. 8H (DMSO0-d6) 9.30 (1H, br s), 7.87 (1H, d, J 9.7Hz), 7.55-7.48 (3H, m),
7.42-7.38 (2H, m), 7.31-7.23 (2H, m), 7.09-7.00 (1H, m), 6.51 (1H, d, J

30 9.7Hz). LCMS (ES") RT 3.578 minutes, 396 (M+H)".
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From Internmediate 9 and 3-brono-4-nethylaniline by the nmethod of Exanple
1.5H (DVsO-d6) 9.31 (1 H, s), 7.91 (1 H dd, J 2.1, 9.7Hz), 7.61-7.52 (3H,
m, 7.46W026h4/0098467.29 (1 H d, J 2.1 Hz), 7.24 (1 H @eCTGERIGHD26677. 03 (1
H dd, J 2.1, -142 WD 2004/ 000846 PCT/ GB2003/ 002667 8.2Hz), 6.56 (1 H, d,
J 9.7Hz), 2.25 (3H, s). LCM5 (ES+) RT 3.722 minutes, 438.0 (MtH)+. Exanple
149 5 3-f(3-Bronp-2-net hyl phenyl ) am nol - 6- oxo- 7- phenyl -6, 7-

di hydr ot hignof 2 3: bl pvri di ne-2-carbonitrile FromliInternediate 9 and
3- br ono- 2 & |ne by t he rrethod of Exarrple 1. SH (DMBO-d6) 9.15 (1

H s), 8. 3H, m, 7.20
(1 H, dd, l iz, 4, J 10 9. 7Hz),
2.26 (3H, |le 63 m nut es, 437 9 (I\/H-|)+ Exanpl e 150

| | ami no}-6

Sl ﬁ;grz h:?%ﬂ%'f Pl ? thoxeer) e'i”@”i‘@d)ﬁf E?@@Piﬁaﬂjl ate 9 and

3-trifluox i f ) 9.60 (1
R é%*@‘“?@%m*ﬁ <BM§%&@7$ T8 05T I S el 2 R ) 7 5o
1 5 o e oo o et et iy s 4,
: : + m nut es,

S ggﬁ%‘f@ A nitutds, 358 (). (ES)

3-{f3-(Met hyl t hi o) phenyl | am no} - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di ne-2-carbonitrile FromInternediate 9 and 3-(nethylthi o)ani | i ne by
the mdtthoxammleld8 e 1. 25 SH (DIVBOdG) 9.24 (1 H s), 7.87 (1 H d, J

9. 7Hz) , ¢ - | 14 (1 H, J 7.9Hz), 6.90
(1 H t, , 2.37 (3H,

s). LOMB dem-z-camomtﬁwes '389. 9 (MFH)

From Intermediate 9 and 3-methylaniline by the method of Example 1.
Orange solid. 3H (DMSO-d6) 9.2 (1H, s), 8.0 (1H, d, J 9.6Hz), 7.6-7.5 (5H,

15 m), 7.2 (3H, m), 6.9 (1H, m), 6.6 (1H, d, J 9.6Hz), 2.2 (3H, s). LCMS (ESY)
RT 3.54 minutes, 358 (M+H)".

Example 140

34 (3.5-Dichlorophenyl)amino]-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-
20 blpyridine-2~carbonitrile

From Intermediate 9 and 3,5-dichloroaniline by the method of Example 1.

Off-white solid. 3H (DMSO-d6) 9.3 (1H, s), 7.65 (1H, d, J9.6Hz), 7.4-7.3 (5H

m), 6.9 (1H, s), 6.8 (2H, s), 6.4 (1H, d, J 9.6Hz). LCMS (ES*) RT 3.63

minutes, 412 (M+H)".

25
Example 141
3-[134\&@40henvl)amino]-6-oxo-7jghenvl-6.7-dihvdrothieno|2,3-
blpyridine-2-carbonitrile
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30 Exanpl e 152 -143 WO 2004/ 000846 PCT/ GB2003/ 002667

3-f (4- Fl uor o- 3- net hyl phenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi eno f

2, 3- bl pvrwoizoer@esitar bonitrile FromInternediate 9 and PCT/GB2003/002667
4-fluoro-3-nethylaniline by the nethod of Exanple 1.8H (DVSO d6) 9.33 (1
H s), 810 (1 H d, J 9.7Hz), 7.77-7.64 (3H m, 7.59- 5 7.56 (2H, m,

7. 20- 7. 09 Rr8i Intdrmelife d andti3-itrodnifing U?)the%e&ﬂod@ﬁE@)nplé@'\@eﬂ&ﬁ’f) RT
3.509 m nutes

3-f(3-Et hy‘ﬁpbﬂe@ﬁ}I(Pwﬁéﬂﬁ)@-%kﬂ'l,ﬁ)pﬁ&(ﬁll‘l 61, ZLUPHEdr 6P 2 Dl 2B-6.60

et hod of (Eaflny SEHAHOMSIESRY S AZ hBlEs saB8 Gy 375 15 "7 s
(1H d J9.7Hz), 7.18 (1 H t, J 6.6Hz), 6.93 (1 H, d, J 7.7Hz),

90089 Lol 145 3‘27(éHz“) Lo (5 156F§83(é9“m Tt e, 372" (Met) +
Mhydr ot hi S filorsphetebRMAAIRHGNET. 1o > 070 g ¢

mt ol ui di mhhiujrdth&entﬂﬁlﬁablwruﬁna@arﬂomﬁfﬂe (CDCI 3) 7.42- 76181( gH drr) ! 6. 94
(1 H d, 7 53 6..86- 6. 4
9. 2Hz) Qm('§ A@F'afﬁé\,ﬁns éséfzfﬁﬁfon?@ewy)ﬁmﬁn%éy th%mt 25 Exanpl e

é?ﬁygrgtgl eng?%ég Eﬂr@mg%@g@?g boh|¥ T@m%r om angg?égééy?, and

2, 4- difd uon)6red (e dqy/weizormms (@S*ﬁm—ns.vaeamn&tes,@mmmsm "9.46 (1 H, br
S), 8.28 (1 H d, J 7.7Hz), 7.60-7.51 (4H, m, 7.33 - 144 V\D 2004/ 000846
PCT/ GB2003/ 002667

Example 143
3-[(2,6-Dichlorophenyl)amino]-6-o0xo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carbonitrile

15 From Intermediate 9 and 2,6-dichloroaniline by the method of Example 1. §H
(DMSO-d6) 9.60 (1H, s), 8.32 (1H, d, J ©9.7Hz), 7.71-7.46 (8H, m), 6.73 (1H,
d, J 9.7Hz). LCMS (ES") RT 3.454 minutes, 411.8 (M+H)".

Example 144
20 3-{[2-(Difluoromethoxy)phenyllamino}-6-oxo-7-phenyl-6,7~-

dihydrothienol[2,3-b]pyridine-2-carbonitrile

From Intermediate 9 and 2-(difluoromethoxy)aniline by the method of

Example 1. §H (DMSO-d6) 9.15 (1H, s), 8.13 (1H, d, J 9.7Hz), 7.70-7.04

(10H, m), 6.66 (1H, d, J 9.7Hz). LCMS (ES") RT 3.425 minutes, 409.8
25 (M+H)™.

Example 145
3-[(2,6-Difluorophenyl)amino]-6-oxo-7-phenyl-6,7 -dihydrothieno[2,3-
b]pyridine-2-carbonitrile
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7.25 (3H, , 6.77 (1 H d, J 9.7Hz), 4. ' .

i nut es, 4% ( M+-H) +.( Exanmpl e 156 5 ) 00 (3H, s). LCMB (ES+) RT 3.430
3-x(2, 4- DVvDI20evopsienyl ) am nol - 7- (4- {1(2S) - 2, 3- PCT/GB2003/002667

di hydr oxypr opyl | oxy} phenyl ) - 6- oxo- 6, 7-d i hydr ot hi enoF2, 3- bl pyri di ne- 2-
carbonitrile Prepared by the same route as Exanple 94 with

(S) - (2, 2-dionereimddidte diapxdd, am%wbammm@bythemthgdbéﬁz(éﬁ@@ﬂf@h’late

i nstead of the (R t

4 332)7 22(%239 ))83e’rg?(gl-ll7%&r;§3r(%(-ﬂ"|n§ J%%%e? g%(é‘r!h ’”)’6?3@( LHZZI J

. , 6. 1.3, 3.7Hz
371 (1 H“}%d 2 g2l Fs’ 8@"%&&#5@?@6@(“&@&&%@ $ESH RIS e3sbol47o (M-H) 2 s
Exanpl e 1§ihutds, (%oé(ngﬂl-ghenyl) 3-f(3-chl orophenyl ) am nol - 6- 0xo0-6, 7- d i
hydr ot hi enoF2, 3- bl pvrid ine-2-carbonitri |le FromlInternedi ate 74 and

3-chl 050an|I|ne by the nethod of Exanple 1. SH (CDCI3) 8.22 (2H, d, J

8.7Hz), 7g blaad J 8.7Hz), 7.39 (1 H d, J 9.7Hz), 20 7.31 (1 H t, J
8. OHz), %ir%— ddd, J 8.0, 1.9, 0.8Hz), t, J 2.1 |(42), 6. 95
(1 H, dd, 3(4FRiorb-BiisethyipBeny] 6 (1 H,

s), 2.71 (3H,
7-(2-Chl orop

'sacar{hezznétﬁylmﬂubmérmne%pmd nmemummf Exaamplé and

di hydr ot hi-engf
4IfI>IU(r)SE)- %tlﬁeﬁg e s by the nethod of Exa %ﬁaé%)(jﬁv sol i d.

SH (CBol 3). mwwvscaxueoﬁ 99 (W,,S)YSG@G‘HS@ el:&i?Hﬁi 7. 5837243

(v (Esef1Hidd Kb Byl 14360 o8 {202 200 B ey 6t ™ )

PCT/ @2008/%0@@@ JPPR) 21551, {2 OMS(BENRY 3422 finutes, 5760

( 3- met hyl phenyl
(M+H)

am nol - OXO

15 Example 147
6-0xo-7-pmenvI-3-({3-[(;ﬂﬂuoromethyl)thio|Qhenvl}amino)-6,7-

dihydrothieno[2,3-blpyridine-2-carbonitrile

From Intermediate 9 and 3-trifluoromethylthioaniline by the method of

Example 1. 5H (DMS0-d6) 9.62 (1H, s), 8.00 (1H, d, J 9.7Hz), 7.74-7.65 (3H,
20 m), 7.60 (2H, dt, J 1.7, 6.5Hz), 7.55 (1H, t, J 7.9Hz), 7.48 (1H, t, J 1.7Hz),

7.40 (2H, dt, J 2.4, 7.9Hz), 6.68 (1H, d, J 9.7Hz). LCMS (ES™) RT 3.786

minutes, 444.0 (M+H)".

Example 148
25  3-[(3-Bromo-4-methylphenyl)lamino}-6-0x0-7-phen 1-6,7~

dihydrothieno[2,3-b]pyridine-2-carbonitrile

From Intermediate 9 and 3-bromo-4-methylaniline by the method of Example
1. 5H (DMSO0-d6) 9.31 (1H, s), 7.91 (1H, dd, J 2.1, 9.7Hz), 7.61-7.52 (8H, m),
7.46 (2H, m), 7.29 (1H, d, J 2.1Hz), 7.24 (1H, d, J 8.3Hz), 7.03 (1H, dd, J2.41,
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di hydr ot hi enof 2, 3- bl pvri di ne-2-carbonitrile FromlInternediate 14 and
3-nethylaniline by the nethod of Exanple 1. Of 5 white solid. 8H (CDCl 3)
7.73-7. 64W0200/000846 7.60-7.40 (3H, n), 7.32 (1 H, d, J PeTRHRZ)Y3/002659- 7. 20
(1 H m, 7.05-6.85 (3H, m, 6.49 (1 H d, J 9.8Hz), 6.40 (1 H s), 2.36
(3H, s). LCM5 (ES+) RT 3.565 mnutes, 391.9 (MtH)+. Exanple 160 10

" 3-f (2- hydramn)pb Ssy(1H M, 09. 7I€zp20257(3141|€3)yLCM§'(E$T)WGtTQZénm‘ilﬂeQ bl pyrid
I ne-2-carbonitrile FromlIntermediate 5 and 2-am nophenol by the nethod of
Exarrple 143819 (Mo d6) 10.02 (1 H s), 8.65 (1 H s), 7.80-7.69 (3H, m,
7.15 (1 H dd, J 8.1, 2.0Hz), 7.29-7.07 (4H m), 6.93 (1 H t, J 7.3Hz),
6.47 (1 H dd, J 9.8, 15 1.5Hz), 4.30 (2H, q, J 7.1 Hz), 1.32 (3H, t, J
7.1 Hz). Exar_l’m_lem 3-f

(3- hydrox phen I '
bl pyri 2 i

nof 2, 3-

= e —eaHd—3- am nophenol by the
nmet hod of . , s), 881 (1 H s), 7.82-7.69
(3H, m, 7T-¢ J 2.2, 9.8Hz), 7.27 (1 H t, J
8. 0Hz), 6Fi’@nﬂnﬁ%rr(eﬁiate@ancﬁ(imor(nm-}lmemylamhmemytaemﬁhpdafﬁa(m%e g, J 7.1

széme fé(ngiDg\dﬁérJﬁ)]%lﬂg%éW %Q‘ééﬂr&@r r%é;#ﬁcﬂ?"é %% 2
di hydr ot hleyezgp ﬂ%flwogﬂqnﬁd ZJG? @I@ 791 (ﬁwmﬁwm%r)eﬁ ééﬂ(;rgdt pe _met hod

of Exanpl oW S 30 8.7 2-7.29 (2H,
m, 7.109- B.71Hz)( 2126 (8H, s) ISAMSL(BES ") RT 3.63. rhitifes, 437&(“&6‘&004/ 000846

PCT/ GB2003/ 002667 6.8-6.76 (2H, m), 6.26 (1 H, d, J 9.7Hz), 5.64 (2H, br
s), 2.24 (3H, s). LCM5 (ES+) RT 3.163 m nutes, 394 (MtH)+. Exanple 163

Example 150

6-ox0-7-phenyl-3-{[3-(trifluoromethoxy)phenyllamino}-6,7-

dihydrothieno[2,3-b]pyridine-2-carbonitrile

15 From Intermediate 9 and 3-trifluoromethoxyaniline by the method of Example
1. 8H (DMS0-d6) 9.60 (1H, s), 8.00 (1H, d, J 9.7Hz), 7.81-8.65 (3H, m), 7.61-
7.59 (2H, m), 7.50 (1H, t, J 8.2Hz), 7.20 (1H, dd, J 1.5, 8.2Hz), 7.12 (1H, s),
7.04 (1H, d, J 8.2Hz), 6.68 (1H, d, J 9.7Hz). LCMS (ES™) RT 3.654 minutes,
428.0 (M+H)".

20
Example 151
3-{[3-(MethyIthio)phenyllamino}-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-
blpyridine-2-carbonitrile

From Intermediate 9 and 3-(methylthio)aniline by the method of Example 1.

25 §H (DMSO-d6) 9.24 (1H, s), 7.87 (1H, d, J 9.7Hz), 7.62-7.46 (3H, m), 7.42-
7.39 (2H, m), 7.14 (1H, t, J 7.9Hz), 6.90 (1H, t, J 1.9Hz), 6.82-6.79 (2H, m),
6.49 (1H, d, J 9.7Hz), 2.37 (3H, s). LCMS (ES™) RT 3.504 minutes, 389.9
(M+H)".

30 Example 152
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5 3-f(2,4-Difl uorophenyl)am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di ne- 2- car boxam de From Exanple 136 by the nethod of Exanple 22.
Whi t e solwo.208008W50- d6) 9.1 (1 H s), 7.6-7.26 (8H, mCI/GB286B/(0266H, d, J
9.7Hz), 7.18-7.0 (2H, m, 6.4 (1 H d, J 9.7Hz). LCMS (ES+) RT 3.091

m nutes, 397 (MtH). 10 Exanpl e 164 6- Oxo- 7-phenyl - 3-f

f3- (trifl gd(4Mhdnd-3ahethyilh hehyidd mingl=6-bxd yaimtnyil6ids 2, 3- bl pyri d

I ne-2-car oxam e Fromlnternedl ate 1lh the met hod of Exarrple 22. 8H

( DVBO- d6) d 2,3-b , 7.40-7.53 (4H, m),

(o (/] el nﬁ?éa"s"%tﬁ"? &ifﬂ%f%ﬁ" ) ol s 5. 710

3-f(3,5- mcmqmm@ma))mm nouH gsxmmmfﬂ:nw 76!,27 VTR (3iH emipf 2.59-
pryrldlne - carboxam de Fro )/ he met hod of Exanpl e 22 SH
(DN ) 167G b 100G b 6 (1, 4.7 8.7ar BpB (6Has) LA

1.8Hz), ( +(ESt) RT 3.35 mnutes, 430 (IVH—|). 25
Exanpl e 1 glu\l?%s%rgﬂn%% grl;%?l?a nol’-'6- oxo- 7- phenyl - 6, 7- di hydrothi enof 2, 3-

bl pyri di ne- 2- car boxam de From Exanple 19 by the method of Exanple 22. OH

(DVBO-d6) 8.88 (1 H s), 30 7.72-7.35 (8H m, 7.21 (1 H d, J 8. OHz),
7.12-7. 0555231&&)_3.10' 15%. 87 (1 H, dd, J - 147 WD 2004/ 000846 PCT/ GB2003/ 002667

(1 ME; e 7. 9H%Hé?.—%tﬁﬁlgé’#n?lh%in€>1%-Zkgh-ph%-éﬁﬁi}waroﬁﬁ\igﬁo@m es, 440
Ox01D- p bépyrtidihec2-2athonittilerr onet hoxy) phenvl | ami no} -6, 7-
From Intermediate 9 and 3-ethylaniline by the method of Example 1. 8H
(CDCl3) 7.48-7.57 (3H, m), 7.30-7.37 (2H, m), 7.25 (1H, d, J 9.7Hz), 7.18
(1H, t, J 6.6Hz), 6.93 (1H, d, J 7.7Hz), 6.80-6.88 (2H, m), 6.42 (1H, d, J
9.7Hz), 6.38 (1H, s), 2.56 (2H, q, J 7.6Hz), 1.16 (3H, t, J 7.6Hz). LCMS (ES")

15 RT 3.69 minutes, 372 (M+H)".

Example 154

7-(4-Fluorophenyl)-3-[(3-methylphenyl)amino]-6-0x0=6,7-

dihydrothieno[2,3-b]pyridine-2-carbonitrile

20 From Intermediate 72 and m-toluidine by the method of Example 1. 6H
(CDClg) 7.42-7.18 (6H, m), 6.94 (1H, d, J 7.53Hz), 6.86-6.83 (2H, m), 6.76
(1H, s), 6.46 (1H, d, J 9.2Hz), 2.32 (3H, s). LCMS (ES) RT 3.547 minutes,
375.9 (M+H)".

25 Example 155
3-[(2.4-difluorophenyl)amino]-7~«(4-methoxyphenyl)-6-0x0-6,7 -

dihydrothieno[2,3-b]pyridine-2-carbonitrile

From Intermediate 73 and 2,4-difluoroaniline by the method of Example 1. 6H
(DMSO0-d6) 9.46 (1H, br s), 8.28 (1H, d, J 7.7Hz), 7.60-7.51 (4H, m), 7.33-
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di hydr ot hi enoF2, 3- bl pyri di ne- 2- carboxam de From Exanpl e 142 by the nethod
of Exanple 22.5H (DMSO-d6) 8.99 (1 H s), 7.5-6.7 (12H m, 6.26 (1 H, d,
J 9. 7Hz) .wbhCwMa/(0E8¢) RT 3. 370 minutes, 445.8 (MtH). 10PET&H0ES/D6&734 f
2- (Di f1 uor onet hoxy) phenvl | am no} - 6- oxo- 7- phenyl -6, 7- d

I hydr ot hi enof 2, 3-bl pyrid i ne-2-carboxam de From Exanpl e 144 by the net hod
of Exanpl é:Z’R(3I8Hn§ [avsxo(ﬁle) d9J 8(FHZ), #,00 BH, )., LOMIBESIRT3IAM0 m, 7.20 (1
H d, J 1.3, 2) 8 (1 H dt, J 1.5 7.7Hz), 6.96 (1 H, dd, J 1.3,
8. OHz) , 6“@6“(@ Al thH)g 6Hz). LCMS (ES+) RT 3.151 nminutes, 427.9 (MH)+.
Exanpl e 169 20

3-f (2, 6-Di chl orophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di neE)@rmgleb‘tﬁﬁam de From Exanpl e 143 by the nethod of Exanpl e 22. 8H
( DVBO : 7.30 (2H, br s), 6.67 (1 H,
S+) RT 3.23 minutes, 428.8

('V't*“E')+ f2%|i Qo ha%-ztStE g I][Iyd
ro I eno y O- pyr anpl e e netnoa o
Exanpl e 2&M0d6) 8. 92 (1 H, 30 s), 7.67-7.60 (3H , 7.55-7.50

2H, 35-7.32 (3H 7.15 £1 H ¢t 0 46

bers cabbofrEge é" %“t?g'?‘%é’?@fmf’ﬁfz‘] H{ith]@‘%\% \‘33 ,6.42 (1
H d, J 9d7c|5i§’c9lam-2r ﬂﬁnétﬁkerﬁéthylb@NEelﬁE&m‘bn% Fhsﬂé%lb o tRBIY Zenﬁﬁﬁerﬁeﬁ MrH) +.
Exarrpl e 171 5 3-f (' 3-Brono-4-net hézg &%/n?) am nol - 6- oxo- 7- phenvl -6, 7-

di hydrid hi. éhb@@bb?@@r(ﬂdﬂ mfeJZQZ B3 (2H, m) 7.11-7. 0 (3H, m),
6.92-6.82 (2H, m), 6.49 (1H, d, J 9.7Hz), 6.10 (1H, s), 4.12-4.05 (3H, m),
3.81 (1H, dd, J 11.3, 3.7Hz), 3.71 (1H, dd, J 11.3, 5.0Hz). LCMS (ES") RT
2.864 minutes, 470 (M+H)".

15 Example 157
7-(4-Acetylphenyl)-3-[(3-chlorophenyl)amino]-6-0x0-6,7-
dihydrothieno[2,3-b]lpyridine-2-carbonitrile
From Intermediate 74 and 3-chloroaniline by the method of Example 1. §H
(CDCl3) 8.22 (2H, d, J 8.7Hz), 7.57 (2H, d, J 8.7Hz), 7.39 (1H, d, J 9.7Hz),
20 7.31(1H,t, J8.0Hz), 7.13 (1H, ddd, J 8.0, 1.9, 0.8Hz), 7.05 (1H, t, J 2.1Hz),
6.95 (1H, dd, J 7.9, 1.8Hz), 6.57 (1H, d, J 9.8Hz), 6.49 (1H, s), 2.71 (3H, s).
LCMS (ES*) RT 3.51 minutes, 442 (M+Na)".

Example 158
25 7-(2-Chlorophenyl)-3-[(4-fluoro-3-methylphenyl)amino]-6-0x0-6,7-
dihydrothienof2,3-blpyridine-2-carbonitrile
From Intermediate 14 and 4-fluoro-3-methylaniline by the method of Example
1. Light yellow solid. 6H (CDCls) 7.73-7.64 (1H, m), 7.60-7.38 (3H, m), 7.32-
7.26 (1H, m), 7.07-6.88 (3H, m), 6.5 (1H, d, J 9.8Hz), 6.30 (1H, s), 2.29 (3H,
30 s). LCMS (ES*) RT 3.619 minutes, 409.9 (M+H)".
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From Exanpl e 148 by the nethod of Exanple 22.8H (DMSO-d6) 8.93 (1 H, s),
7.72-7.54 (6H, m, 7.47-7.42 (2H, m, 7.35-7.08 (1 H m, 7.26-7.21 (1 H,
m, 6.89-W0g604mod4s m, 6.51 (1 H, d, J 9.6Hz), 2.55 (3PCTAYB203EBH6(ESt) RT
10 3.314 mnutes, 456 (MrH) +. Exanple 172 34

f 3- (Met hyl t hi o) phenyi | am no} - 6- oxo- 7- phenvl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di rExéinpker b8& am de 15 From Exarrpl e 151 by the nethod of Exarrpl e 22.

SH(DIVISO 7. | .777 36 (3H, m, 7.24 (1
H t, J ’ : s amil 2:0% 8Hz), 6.51 (1 H, d,
J 9. 6H) dlﬁ E%t@r?’é'ho 3- ﬁ@%arﬂnﬁrﬂb‘m mnutes, 408.0 (MH)+. 20
Exanpl e 0- 7- phenvIl- 3- - uor onet hoxv)phenyl | am no}- 6, 7-

di hydr ot rﬁrennrrmemqematen@ané@m@armm by theemsriesk afgk@mpBo1 491t he et hod

T i ﬁ%s@%@ﬁ%ﬂf* AR AHm T o9 B0, TR sh "R 5 e

AN 5
mi nut es, é ng ﬁ? henm#&ﬂmgs-%sls@s@ m) 849 (1H.d ~é98HZ) 6.40 (1H,

(4- Fl uoro- ) am nol - 6- 0X0-

i hydr ot hindi3B, (Sl'bISmWGJMSi (S 2 Ria3 565mhd§5& 889 .912654/ 000846

PCT/ GB2003/ 002667 From Exanpl e 152 by the nethod of Exanple 22. SH
(DVMBO-d6) 9.05 (1 H, s), 7.72-7.57 (5H, m, 7.38-7.31 (3H, m, 7.13-7.08 (1

H m, 6@,93,{5&,616(1H nm, 6.86-6.82 (1 H m, 6.46 (1 H d, J 9.6H),
2.92 §3H OiV- (ES+) RT 3. 317 m nut es 394 0 (I\/HrH)+ 05 Exanpl e 175
l P g PAG LI (BT AN (42

d| hvdr ot -2-car boxam de From Exanpl e 147 by the nethod
of Exanpl .94 (1 H,
From Intermednate 5 and 2-ammophenol by the method of Example 1. 6H
(DMSO-d6) 10.02 (1H, s), 8.65 (1H, s), 7.80-7.69 (3H, m), 7.15 (1H, dd, J
8.1, 2.0Hz), 7.29-7.07 (4H, m), 6.93 (1H, t, J 7.3Hz), 6.47 (1H, dd, J 9.8,
15 1.5Hz), 4.30 (2H, q, J 7.1Hz), 1.32 (3H, t, J 7.1Hz).

Example 161
3-[(3-hydroxyphenyllamino]-6-0xo0-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carbonitrile

20 From Intermediate 5 and 3-aminophenol by the method of Example 1. 6H
(DMSO-d6) 9.62 (1H, s), 8.81 (1H, s), 7.82-7.69 (3H, m), 7.68-7.63 (2H, m),
7.45 (1H, dd, J 2.2, 9.8Hz), 7.27 (1H, t, J 8.0Hz), 6.73-6.65 (3H, m), 6.59
(1H, dd, J 1.0, 9.7HZ), 4.32 (2H, q, J 7.1Hz), 1.33 (3H, t, J 7.1Hz). LCMS
(ES™) RT 3.69 minutes, 377 (M+H)".

25

Example 162
7-(4-Fluorophenyl)-3-[(3-methylphenyl)amino]-6-0x0-6,7-

dihydrothienol2,3-b]pyridine-2-carboxamide
From Example 154 by the method of Example 22. Yellow solid. 8H (CDCls)
30 8.7 (1H, brs), 7.32-7.29 (2H, m), 7.19-7.08 (4H, m), 6.84 (1H, d, J 7.5Hz),
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10 s), 7.61-7.53 (3H, m), 7.49-7.47 (2H, m), 7.35-7.25 (4H, m), 7.14-7.12
(2H, m, 7.01-6.99 (1 H m, 6.38 (1 H d, J 9.6Hz). LCM5 (ESt+) RT 3.368
m nut es, woRwoiMsH) . Exanple 176 15 PCT/GB2003/002667

3-j (3-Et hyl phenyl)arri nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi eno( 2, 3-

bl pyri di ne- 2- car boxam de From Exanpl e 153 by the nethod of Exanple 22. SH
( DVBO- d6) 98@776(612I1H m),$3.26 111854, 7J96’I-(25,|—5 64)(2H7 b8 6),2.28 (3B}5). tCMS . 23 (1 H,

o 7hey . 206y (B8R 6S5hdl 39 W00 (alh T 3 7 6k Lows (Esh) RT 3. 27

m nutes, 390 (MtH). Exanple 177 7-(2-Chl orophenyl)-3-
r(3-nmet hy! Shenvl ) am nol - 6- oxo-6, 7
di hydrot h esl pvr| di ne- 2- car boxanm de 25 From Exanpl e 159 by the

met hod 50 . ; .5 (1 H s),
7.67-7.65 . i 7 .20 (2H,
m, 7.0- 6_my_rcaiﬂemcarbo£8nﬁdeH d Jo. 8Hz) 5. 27 (2H s) 2, 34 (3H S).
LCVS ( ES+ 196 mi nutes, 0 (MH) +. 30 Exa |l e 178 -150 WD 2004/ 000846

PCT/ GBZOO)ijm ple 136 by the method of Example 22. White solid. 8H (DMSO-

3-f(2- ] |

i hyr of noS S oBED o) Er B e IBLI . T 2l TH B U AT B B ), 6he et hod
of Exanpl ¢1138d, Ji7tHz)SbCM$ (EB) RIDSIO%N rBirked, 1397#% HP). 7.43-7.40 (2H m,
7.39-7.25 (4H, n), 6.97 (1L H d, J 7.6Hz), B (1'H d, J 8 2Hz), 6.48
(1 H '8 3 9.7H), 5.55 (1 H br s), 2.57 (3H, s). LCVS (ES+) RT 3.079

m nut es, E*g!ﬁl biEMed) . Exanple 179
3-f(4- FI uor o- 3- et A phenvl ) am nol - 7- (4-f | uor ophenyl ) -6-o0xo0-6 7- 10

di hvdr ot hMﬂMMﬂenﬂnmm&me 132 by the nethod
of Exarrpla - 921(1 H br s), 7.4-7.34 (2H, m,
7.31-7.2

From lntermediate 71 by the method of Example 22. H (DMSO-d6) 9.05
15 (1H, s), 7.59-7.75 (5H, m), 7.40-7.53 (4H, m), 7.23-7.31 (2H, m), 7.13 (1H,
dd, J 1.8, 8.0Hz), 6.54 (1H, d, J 9.7Hz). LCMS (ES") RT 3.30 minutes, 430
(M+H)".

Example 165

20 3-[(3,5-Dichlorophenvl)amino]-G-oxo-?-phenvl-6,7-dihvg&tmenorg,1-
blpyridine-2-carboxamide
From Example 140 by the method of Example 22. §H (DMSO-d6) 7.73-7.40
(8H, m), 7.05 (1H, t, J 1.8Hz), 6.87 (2H, d, J 1.8Hz), 6.57 (1H, d, J 9.6Hz).
LCMS (ES™) RT 3.35 minutes, 430 (M+H)".
25
Example 166
3-[(3-Bromophenvl)amino]-6-oxo-7-p£envl-6,7-dihvdrot_hienorg,_.?w
blpyridine-2-carboxamide
From Example 19 by the method of Example 22. §H (DMSO-d6) 8.88 (1H, s)
30 7.72-7.35 (8H, m), 7.21 (1H, d, J 8.0Hz), 7.12-7.05 (2H, m), 6.87 (1H, dd, J

b
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6.98-6.88 (3H, m, 6.33 (1 H d, J 9.8Hz), 5.34 (2H, br s), 2.25 (3H, s).
LCMs (ESt+) RT 3.208 m nutes, 411.9 (M+H) +. 15 Exanple 180 3-f

( 2- Cyanopwerrgédymmnssqol - 7- (4-f 1 uor ophenyl ) - 6- oxo- 6, 7- di hpdT/GB2003/002667

r ot hi enof 2, 3-bl pyrid ine-2-carboxam de From Exanpl e 130 by the nethod of
Exanple 38. Pale yellow solid. 84 20 (CDCI3) 8.8 (1 H s), 7.66 (1 H d, J
7.8Hz), T4%L71912), 6?341 gml d7J§3fH7z Z_ACM@JSES T 3.22mnutéb, 440 J 7. 6Hz), 7.01
(1 H d, J 8 3H), .51 (2H, br s). LCMS (ES+) RT
2. 955 ni n(iek)’. 405. o (M+H)+ Exarrpl e 181 25

3-f(2- Hydr oxyphenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3- blpyrid

| ne- 2- car boxam de From Exanpl e 160 by the nethod of Exanple 38. Wite
solid. SHE 967(1H br s), 895(1H br s), 7.60-7.40 (5H, m,
718714%2H% : 0 nr),629(1HdJ
9. 7Hz) 5 L Enexod=phenyl-3 LOTRIMA (ami 1 WD 2004/ 000846

PCT/ GB200 : ’ 2
3- F( 3- Hydﬁl i 2@% %%%m% di hydr ot hi enol 2, 3-

bl pyri di nﬁé’m@(dmmmmb)%ttﬁ nmnbdaoprmam new ammmsoma) 8f995(><l&npl e 38.

Wi te solid. 823 87 ﬁ(:—ﬁl ‘8 67-7.53 (3H, m,
7.50- 7. 475}, Awb- (127Hsm) 2@:-(162F|+ JWHZ@ I;@Mél( XRT 37Q)qute§, 40 (1 H,

d J 9.6 28 (3H, m. LCVM5 (ES+) RT 2.634 minutes, 377 (MH) +.
10 Exanpﬁg'hﬁgcl\ﬁﬁ_l?'

3-f (2-1Qyanophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di ne-2-carb m de From Exanple 10 by the nethod of Exanple 38. Wite
solid. SH 9.49 (1 H s), 7.73 (1 H dd, J 1.2, 7.7Hz), 7.45-7.68

(8H m, 3.3 (Difibdrdmethoxy)phenyllamino}-6-oxo-7-phenyl-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxamide
From Example 144 by the method of Example 22. 6H (DMSO-d6) 9.10 (1H,
15 s), 8.06-7.31 (10H, m), 7.20 (1H, d, J 1.3, 7.7Hz), 7.08 (1H, dt, J 1.5, 7.7Hz),
1 6.96 (1H, dd, J 1.3, 8.0Hz), 6.50 (1H, d, J 9.6Hz). LCMS (ES*) RT 3.151
minutes, 427.9 (M+H)".

Example 169

20 3-[(2,6-Dichlorophenyl)amino]-6-0x0-7-phenyl-6,7-dihydrothieno[2,3-
b]pyridine-2-carboxamide
From Example 143 by the method of Example 22. 6H (DMSO-d6) 10.02 (1H,
s), 7.71-7.43 (8H, m), 7.30 (2H, br s), 6.67 (1H, d, J 9.8Hz), 6.36 (1H, d, J
9.8Hz). LCMS (ES™) RT 3.23 minutes, 428.8 (M+H)".

25

Example 170
3-[(3-Methylphenyl)lamino]-6-ox0-7-phenyl-6,7-dihydrothienof2,3-

b]pyridine-2-carboxamide
From Example 139 by the method of Example 22. 6H (DMSO-d6) 8.92 (1H,
30 s), 7.67-7.60 (3H, m), 7.55-7.50 (2H, m), 7.35-7.32 (3H, m), 7.15 (1H, t,J
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15 9.6Hz), 7.08 (1 H t, J 6.5Hz), 6.95 (1 H, d, J 8.3Hz), 6.44 (1 H d, J
9.6Hz). LCMS (ES+) RT 2.93 mnutes, 387 (MtH). Exanple 184

3- F( 2- Chlwpapéwemysdpam nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi @cefGR2803/@Q667

bl pyri di ne- 2- car boxam de From Exanple 2 by the nethod of Exanple 38. SH
(CDCI3) 7.62-7.49 (2H, m), 7.36-7.32 (3H m, 7.19 (1 H, d, J 9.7Hz),
7.14-7. 117 {HzH,6.79- 6679346m$.83 7381 fH, m)Aa,4e1(1H de9J7+§JZ)72Lz2)6 (341,55 (2H,

%, SR A M G 2 e 125

bl pyri di ne- 2- car boxam de - 152 WO 2004/ 000846 PCT/ GB2003/ 002667 From

Exanple 9 by the nethod of Exanple 38. Of-white solid. 8H (DVBO d6) 8.89

(1 H s), Exapple 174 (12H, m), 6.53 (1 H, d, J 9.6Hz). LCMS (ES+) RT 2.92
- 3-f

m nut e

(2-Cya o-%@%ﬁ%mw == .

g} hé@('; ot rdé%atlﬁehb%sl%%?ﬁdﬂi@-aﬁmbaﬁadﬁdeFrOm Exarrpl e 125 by tgg (mit uod

d, J 7.m§|-Er)qm Example 1H8 by, the reetBeg)of Ea<a5npl(e£2HSH1@MSOjd@ %gé)ﬁHa 34 (3H,
LOVB (

fS%Z C\/ano %@ﬁ}r_ﬂ ‘ﬁg'ﬁwﬁrﬁ 214%ég§5ﬁm§2yq§é%)e7%7%1 (1H,

di hydr ot hﬂnzxr@ta@ 6389éﬂ)Hr bl @61%‘_1Hadbg>gaamﬂﬁ2 555 (3H, ) ESRIS(ES™) BT by t he

met hod of le 3 dé) 9.56 (1 H, s), 774754(8H m, 7.39
(1 H 1ad, 3§1ﬂmlnuge$|425ﬁ( fsb)e (1H d J 7.9Hz), 6.86 (1 H s), 6.51 (1 H,
d, J 9.7Hz), 2.33 (3H, s). LCMB (ES+) RT 2.994 minutes, 400.9 (MH).

Example 172
3-{|3-(Methylthiomhenyl|amino}-6-oxo-7-phenvl-6,7- ihydrothieno[2,3-

blpyridine-2-carboxamide

15  From Example 151 by the method of Example 22. 5H (DMSO-d6) 8.95 (1H,
s), 7.76-7.59 (5H, m), 7.47-7.36 (3H, m), 7.24 (1H, t, J 7.9Hz), 6.86 (2H, m),
6.70 (1H, dd, J 1.6, 7.8Hz), 6.51 (1H, d, J 9.6Hz), 2.55 (3H, s). LCMS (ES™)
RT 3.140 minutes, 408.0 (M+H)".

20 Example 173
6-0Oxo0-7-phenyl-3-{[3~(trifluoromethoxy)phenyllamino}-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide

From Example 150 by the method of Example 22. H (DMSO-d6) 8.88 (1H,

s), 7.61-7.47 (5H, m), 7.38-7.25 (4H, m), 6.80-6.76 (3H, m), 6.40 (1H, d, J
25 9.6Hz). LCMS (ES*) RT 3.251 minutes, 445.9 (M+H)".

Example 174
3-[(4-Fluoro-3-methylphenyl)amino]-6-oxo-7-phenyl-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxamide
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20 Exanple 188 3-f (3-Chloro-4-fluorophenyl)am nol - 6- oxo-7-phenyl -6,7- d

I hydr ot hi enof 2, 3- bl pvri di ne-2-carboxam de From I nternediate 75 by the

met hod ofwBaewploes4d5. SH (CDCl3) 9.60 (1 H, br s), 7.5PCT/ER0¢316266T)
7.36-7.34 (2H, m, 7.13-7.02 (3H mM, 6.94-6.90 (1 H 25 m, 6.37 (1 H d,
J 9.8Hz), 5.17 (2H, br s). LCVs (ES+) RT 3.158 mnutes, 414 (M+H) Exanple
189  3- f ( &réinuexamplentd?) ayrtheoinethamkof Exarinpley22.6H (DIVISYIYE) bioeshafy, 3 30

P S SR BT ST ER )
m 6. 05. 1oq SNSRI st & P bhyia ¢ hiyel FEMS (EE04T5 m mut s
380 (M+H) 8.3 miczutps 3900 (M+H)". ’

3-f (3- Chl orophenyl ) am nol - 6- oxo- 7- phenvl - 6, 7- di hydr ot hi enof 2, 3-

bl pyri di ne- 2- carboxam de From Internedi ate 77 by the nethod of Exanple 45.
6H ( DVMBO ¢&hn$ei@81750 (1 H, s), 7.80-7.70 (3H m, 7.68-7.66 (1 H m, 7.55
(1 H d, J“Q%z‘h 39- 7.35 (1 H, n) 7.05-7.03 (2H, m, 6.95-6.92 (1 H,
m, 6.60 B10xp-Ttphenyl-3 prometiwl) thiolphenylaminok6,7-395. 8 ( MkH) .

=[ (trifil

3-f (3- Met K ide hydr ot hi enof 2, 3-

blpyri di nﬁr&nca(amslel ﬂﬁﬂb}dﬂ\ehMéﬂw E*Hrﬁbl‘é@ﬂ%ﬂ ms@@@i 8@4t(H ough a
sol uti on of Exar;pl e 139 680rrg pyri di ne riet h "ani ne
(0.2710) &), B6EC7.5hEHkim), s(%‘tllm) 357 . 25 (4H, Gﬂbr?n‘i:g-ﬁtm W-Hatl l es were

emved 'W@gé@@;’(ﬂgm)tﬁ;%teﬂnd? J 83 L T BERT P88 Minlids) ' 2 S9%

Et OAc i n
461.9 (M+H)+.

Example 176
15 3-[(3-Ethylphenyl)amino]-6-0x0-7-phenyl-6,7-dihydrothieno[2,3-
blpyridine-2-carboxamide
From Example 153 by the method of Example 22. §H (DMSO-d6) 9.07 (1H,
s), 7.56-7.76 (5H, m), 7.36-7.43 (3H, m), 7.23 (1H, t, J 7.7Hz), 6.85-6.92 (2H,
m), 6.80 (1H, d, J1.7Hz), 6.48 (1H, d, J 9.7Hz), 2.61 (2H, q, J 7.6Hz), 1.21
20 (3H,t, J7.6Hz). LCMS (ES*) RT 3.27 minutes, 390 (M+H)".

Example 177
7-(2-Chlorophenyl)-3-[(3-methylphenyl)amino]-6-0x0-6,7~
dihydrothieno[2,3-b]pyridine-2-carboxamide

25 From Example 159 by the method of Example 22. Yellow solid. 8H (DMSO-
d6) 6H (CDCls) 8.95 (1H, s), 7.67-7.65 (1H, m), 7.56-7.50 (2H, m), 7.48-7 .44
(1H, m), 7.24-7.20 (2H, m), 7.0-6.91 (3H, m), 6.38 (1H, d, J 9.8Hz), 5.27 (2H,
s), 2.34 (3H, s). LCMS (ES") RT 3.196 minutes, 410 (M+H)".

30 Example 178
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conpound as a yellow solid (750nmg, 100% . 8H (DVSO-d6) 9.40 (1 H, br s),
7.85-7.70 (5H, m, 7.60 (1 H d, J 9.7Hz), 7.32 (1 H t, J 7.4Hz),

6. 94- 6. 9IWO2bh4/00n§46 6.83 (1 H, d, J 8.1 Hz), 6.61 (1 H, PAT/GB2903MI62467 2. 42
(3H, s). LCVM5 (ES+) RT 3.445 mnutes, 391 (M+tH)+. 25 Exanple 192

N, N-Di et hyl -3-f (3-net hyl phenyl ) am nol - 6- oxo- 7- phenvl - 6, 7-

di i hydr ot Isr-[eéz-cﬁ\krﬁ)-mmethﬂp' henyhaihop¥ {4 o rd hefyHob-oikioes,70f et hyl
magnesi um brom d M 4. 6rr_ 4. 6mm|) vvas added to 30 diethyl am ne

(0. 43, &I e mixture was heated at

20041 0008 16 BT o@“a%kﬁeﬁ%ﬁ‘%@?ﬁ%%mmﬁ 78 Rote SRS ECPGO o an
Wt er was saBBIetH amds)xmsm 40tqzle| wgs7®9t7@st(m rgteg@CaYH e os@api ¢ phase
was dried (Na2 concentrated in uri fication by col um

chrona@ogﬁa?&ﬁl“'d:r%vé@ 4Hz) @1@%&1@! i ¢8; 7"@5@9/(5[_5(50'141"1 Bréht2bY (GHve).t he title

d. +7.75-7.57 (6H, , 7.08 (1 H, t,
Cormglljg) L?”@é%ﬁﬁh@?"%@“% bﬁ%w”) 6. 65 (2H,(t, Jm7.0Hz), g.se (1
H d, J 0.6Hz), 3.17 (4H, br m), 2.25 (3H s), 0.87 (6H, br t, J 6. 9H).
LCVS (ES+)L. RT 2.3 m nutes, 430 (MtH)+. Exanple 193 10
3-f(3f Met E}@Q—éﬁ-&&m ngl - 6- 0X0- .7§ph<:?1yl -6, 7-(rerhydrot hi enol 2, 3-
bl pyri di ng:[24. 5 8RXBIhEMHYISRe nyilAkinO- PR Fiu b ( oVg. added to a
sol utlon of nter_dl ate - O at r.t., the

vol at i10es difd > ; I @amiglei due \r/]vas azeot r oped \rI]VI Ejh )

h T

NaHOGB aq ?%nrne%@ “ﬁas“%%a G VM&#%%@‘?&W%&%&%H RoB on by prep.
l(*ghc gaYGQt‘lhgll-‘l'Br's% mnmwgﬂH 5651,?@@% g@éiz @b 3ng§1 %8 ‘!E'—sz') 7. 48 7.33
12. 8Hz), 99/356:887(@-( 38, 6:33(1H, dZJcBl8H(z)3r$ 34;X2H,|Jﬂt\® emmﬁ)zmm i nut es,

374 (MFH) Gzgny RT 3.208 minutes, 411.9 (M+H)".

15
Example 180
3-[(2-Cyanophenyl)amino]-7~(4-fluorophenyl)-6-0x0-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxamide
From Example 130 by the method of Example 38. Pale yellow solid. §H

20 (CDCls) 8.8 (1H, s), 7.66 (1H, d, J 7.8Hz), 7.52-7.41 (3H, m), 7.33-7.24 (3H,
m), 7.12 (1H, t, J 7.6Hz), 7.01 (1H, d, J 8.3Hz), 6.49 (1H, d, J 9.7Hz), 5.51
(2H, br s). LCMS (ES") RT 2.955 minutes, 405.0 (M+H)*.

Example 181
25 3-[(2-Hydroxyphenyl)amino]-6-0xo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxamide

From Example 160 by the method of Example 38. White solid. 8H (DMSO-

d6) 9.67 (1H, br s), 8.95 (1H, br s), 7.60-7.40 (5H, m), 7.18-7.14 (2H, m),

6.83-6.74 (3H, m), 6.57-6.50 (1H, m), 6.29 (1H, d, J 9.7Hz). LCMS (ES*) RT
30 2.787 minutes, 377 (M+H)".
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20 Exanple 194 3-1

(2, 4-Difluorophenyl)am nol - N- (2- hydr oxy- 2- net hyl propyl ) - 6- oxo- 7-

phenyl - 6, Wocdoéwadnsas hi enof 2, 3- bl pyri di ne- 2- car boxam de  PCT/GB2003/002667

2- Hydr oxy- 2- net hyl propyl am ne (0.14g, 1.06mmol) was added to a solution 25
of Internediate 79 (0.200g, 0.35nmmol) and diisopropyl ethyl am ne (0.220nL,
1.26mmol) in DCM (5m.) and the m xture stirred at r.t. overnight. The

m xture was diluted with DCM and washed with I M HCI aq. The organi c phase
was dri ecEXQIBMZ and concentrated in vacuo. Purification by colum

chr omat 0gr2f y Xnki X onpound as a
30 yel | ow=sUOTT o ] 54 t3H, m, 7.19
(2H, m, mpﬂlﬁdirie-ﬂi-caiboiamlaélz) 7 00 (1 H m, 6. 88 (1 H, n), 6.75 (1 H,
m, 6.37 %615 -155 WD 2004/ 000846 PCT/ GB2003/002667 d, J 8Hz) 5.93 (1
H t), 5. Fgorkansple 11611t3y(ﬂm4me§|70d ctisapte: $8 A hite malid. ﬁlrlr(DdVé% - 470

( M+H) +.

Met hyl 2- ({73 (:51 iﬁ_?hcﬁl ﬁo7r60 hény’l grzjng?’ (%H 3%5pheﬁ7 (ZE 91) 7.37-

di hydr ot hi7e3®(243mplaﬂm(mm amlm,rmaoxﬂmh&dy 88HW-a 3o PBABHI, nf). m xture
of Internediate 79 lgi ng mml) and,net hyl hydrazi nocar boxyl at e
(96ny, 1. (L&Mél(?slh dceb f'u”f"ﬂPtQ@ @gMM"WQs heated at 80 C for 3 days. The
m xture was concentrated in vacuo and the residue 10 purified by colum
chromat ogr aphy (silica, 30%to 70% Et OAc in hexane). The title conpound
was obkCai rEa(amglea18/31|te solid (55ng, 2°/c) SH (DMSO- d6) 9.71 (1 H, br s),
9.13 (1 H, 7. 60 : 7 7,436-7 (1 H m,
7.17-7.21 ENIEE F s). LOVB

(ES) RT 3-ﬂﬁyﬁum&2$oar632aﬁMié‘) + 15 Exampl e 196 o
3-f (3-Chl orophenyT)am nol - 7- phenyl t hi enof 2. 3- bl pvridin-6(7H)-one From
Exanpl e 3 Avgm xamelehtftiby theEretipd @ of ExsmploRBONiEE ®lidsdkl 1DNSG)d6)
9.49 (1H, s), 7.73 (1H, dd, J 1.2, 7.7Hz), 7.45-7.68 (8H, m), 7.34 (1H, d, J
15 9.6Hz), 7.08 (1H, t, J 6.5Hz), 6.95 (1H, d, J 8.3Hz), 6.44 (1H, d, J 9.6Hz).
LCMS (ES™) RT 2.93 minutes, 387 (M+H)".

Example 184

3-[(2-Chlorophenyllamino]-6-0x0-7-phenyl-6,7-dihydrothieno[2,3-

20 blpyridine-2-carboxamide
From Example 2 by the method of Example 38. 6H (CDCls) 7.62-7.49 (2H,
m), 7.36-7.32 (3H, m), 7.19 (1H, d, J 9.7Hz), 7.14-7.11 (1H, m), 6.98-6.88
(2H, m), 6.41 (1H, d, J 9.7Hz), 5.55 (2H, br s). LCMS (ES*) RT 3.164
minutes, 397.9 (M+H)".

25

Example 185
3-[(3-Cyanophenyl)amino]-6-0xo0-7-phenyl-6,7-dihydrothieno[2,3-
b]pyridine-2-carboxamide
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7.95 (1 H d, J 9.5Hz), 7.64-7.55 (3H, nm), 7.50-7.48 (2H, m, 7.24 (1 H, t,
J 20 8.0Hz), 7.09-7.03 (2H, m, 6.84-6.82 (1 H m, 6.65 (1 H s), 6.53 (1
H d, J WoS3biyoood4&VsS (ES+) RT 3.724 m nutes, 352.8 (MHIBCF/GEXR@PR&7197

Et hyl 3-anilino-7-f 4-(1-hydroxy-1-nethvlethyl)phenyll-6-o0xo0-6,7- 25

di hydr ot hi enof 2, 3- bl pyri di ne-2-carboxylate From I nternedi ate 81 and aniline
by the netfroeh Ef(arlﬁpmlbq tﬂ:e n\ﬂéthbe cﬁ@xlafhpleSH O8Lwhide s&hc?%l—q Il7ISd’lr s), 7.74
(2HdJ85Q$_I - 7.18 (4H, 6 (1 H d J
9. 8Hz) . 4.90) B (1H, 8)37720r741f£)(,12t| 69, (5633 (18}, d, ¥ 86Hz). 3;,q:|v|s (ES'YRT Hz). LOMVB
(ES+) RT MtH) +. 30 Exanple 198 - 156 WD 2004/000846
PCT/ GBZOO%’%%E%%%E yllm%-}-p('z, 4-di f | uor ophenvl ) am nol - 7- { 4-

f (et hyl sul f onyl ) am nol phenyi } - 6- oxo- 6, 7- di hydr ot hi enof 2, 3- bl pyri di ne-

2- carbgyl Ste @ E! gtion of sodiumethoxide in EtCH (1 eq.) was added to a
suspen ernmediate 85 (50ng, 0.08mmol) in EtOH VWater (8:1, 2n).
The m xt urgroue % : d¥.was added and the

sol ution Wa = and brine, dried

(I\/g|SO4) ardjhy dmthmnolagibblmﬂldmz—ca;mmxdml onby col um chr onat ogr aphy
5753 (1 L0 EIaGple 125hY b ity OREramPIs3s 4 (B0 BRI 1 o 3
9. 8Hz 4.21 J Hz LCVB
(ES+))RT i §3t.ssfor) ”‘35%8%% 9@&@%@%%@4 1 &8, 6§OZ1IJI ).

3-f (4-1) uat, 0-B6He}, BB BiHyS)) hﬁMlSI(ES—)fRﬂBd&SQ himoseby40 6 (Mdxbh'7 -
phenyl - 6, 7- di hydr ot hi enof 2, 3- bl pyri di ne- 2- carboxam de From I nternedi ate 88
and N-net hyl hydr oxyl am ne hydrochl oride by the nethod of Exanple 194. SH

(DVSO- d6) EBiamplel18 br s), 7.54 (3H m, 7.45
3-[(2-Cyano-5-methylphenyl)amino]-6-oxo0-7-phenyl-6,7-

dihydrothienol2,3-b]pyridine-2-carboxamide

15 From Example 126 by the method of Example 38. 8H (DMSO-d6) 9.56 (1H,
s), 7.74-7.54 (8H, m), 7.39 (1H, dd, J 2.0, 9.6Hz), 6.98 (1H, d, J 7.9Hz), 6.86
(1H, s), 6.51 (1H, d, J 9.7Hz), 2.33 (3H, s). LCMS (ES*) RT 2.994 minutes,
400.9 (M+H)".

20 Example 188
3-[(3-Chloro-4-fluorophenyl)amino}-6-0xo-7-phenyl-6,7 -

dihydrothieno[2,3-b]pyridine-2-carboxamide

From Intermediate 75 by the method of Example 45. §H (CDCIs) 9.60 (1H, br

s), 7.57-7.50 (3H, m), 7.36-7.34 (2H, m), 7.13-7.02 (3H, m), 6.94-6.90 (1H,
25 m), 6.37 (1H, d, J 9.8Hz), 5.17 (2H, br s). LCMS (ES™) RT 3.158 minutes,

414 (M+H)".

Example 189
3-[(4-Fluorophenyl)amino]-6-0xo0-7-phenyl-6,7-dihydrothieno[2,3-
30 blpyridine-2-carboxamide
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(2H, m, 7.08 (1 H d, J 9.7Hz), 7.04-6.96 (2H, m, 6.84 (1 H m, 6.27 (1
H d, J 20 9.7Hz), 3.22 (3H, s), 2.15 (3H, s). LCM5 (ES+) RT 3.37 mnutes,
423.9 ( Mvb)2004f00088p] € 200 PCT/GB2003/002667

2- Acetyl - 3-ani | i no- 7- phenyl t hi enof 2, 3-bl pyridi n-6(7H)-one 25 From

I nternediate 90 and aniline by the nethod of Exanple 1. Yellow solid. bH
(CDCI 3) moﬁﬁlntérméd@ﬂemb ?héine?h@ti?oﬁskamp)ew &4{1\/{&3@6%90@ 7.19-7.14

Eégﬂ mRT 3H6§)L(7n79n7t‘b% 5*3,613) (7M)i¢|)(26H§§ mfg dhy gh9. 6% & 1%@2 gbg?jﬁ’ooos%

PCT/ GB20 7
f (3 et hﬂ%(’%@?)% H, T 63{1(%@410@{ 9,6Hz) LCMS (ES") RT 3.05 minutes,

di hydr ot lggan@f-&-- bl pvri di ne- 2- car boxi m dam de From Exanple 139 by the
met hod_of Exanple 192 using diethylam ne instead of ethylamne. SH
(DVMSO-R16) 8.18 (1 H, br s), 7.75-7.57 (6H, m), 7.08 5 (1 H, t, J 7.8Hz),

6.87 (1 ;@ﬁ%ﬁ@'?l (1H s), 6.65 (2H, t, J 7.0Hz), 6.56 (1L H, d, J
9. 6Hz), F “br m), 2.25 (3H, s), 0.87 (6H, br t, J 6.9Hz). LCMVB
(ES+) RT Z[(33Bhhirpphenyl)aatin -7 l jhydrothieno[2,3-

3- Ani | i nQ-.6- 0x0Q- 7-pvridin-3-yl-6,7-d i hydrot hi enof 2, 3- bl pvri di ne- 2-

car bonltrwﬁﬁ-&mn Al 92 by the method of Exanple 1. Yellow solid.
SH ( CDCl 8. ﬂMSO-EG%gSm(lH n,
G s rgnﬂq@rn%c?éte(# Hytm m&h&?%@xﬁnf%4 éH'\3 ZHZ 085 (on

d, J T06HAH, s§. ZLBO(?l?(H(SI—l,Sn’OI, 7.689.881)H, @), 3755(511H db-v’ 9£HZ)L -(ES+) RT

3 A 1§ ol 8538: 7o Ubet 34268 B G257 75 415 MDAGOLb6h 3 7HPhe. 2.

car boxammgc\)”s @mﬁqwg]m,@@és 1395tglg\/|mﬁ ‘hod of Exanple 22. O f-white
O d6)

solid. 8H ( 9.07 (2H, br s), -8.89 (2H, m, 8.22-8.19 (1 H,
n, 7.83-7.80
Example 191

15  3<[(3-Methylphenyl)amino]-6-0x0-7-phenyl-6,7-dihydrothieno[2,3-
blpyridine-2-carbothioamide

Hydrogen sulfide gas was bubbled through a solution of Example 139
(680mg) in pyridine (10mL) and triethylamine (0.27mL) at 0 °C. The mixture
was stirred at r.t. overnight. Volatiles were removed in vacuo and purification
20 by column chromatography (silica, 50% EtOAc in DCM) gave the title
compound as a yellow solid (750mg, 100%). §H (DMSO-d6) 9.40 (1H, br s),
7.85-7.70 (5H, m), 7.60 (1H, d, J 9.7Hz), 7.32 (1H, t, J 7.4Hz), 6.94-6.91 (2H,
m), 6.83 (1H, d, J 8.1Hz), 6.61 (1H, d, J 9.7Hz), 2.42 (3H, s). LCMS (ESYRT
3.445 minutes, 391 (M+H)".
25
Example 192
N,N-Diethyl-3-[(3-methylphenyl)amino]-6-oxo-7-pheny!-6,7-
dihydrothieno[2,3-b]pyridine-2-carboximidamide

A solution of ethyl magnesium bromide (1M, 4.6mL, 4.6mmol) was added to
30 diethylamine (0.43mL, 4.62mmol) in ether (25mL) at 0 °C. The mixture was
heated at reflux for 5min then Example 139 (300mg, 0.84mmol) was added
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(1 H m, 7.49-7.35 (4H, m, 7.07-7.04 (3H nm, 6.54 (1 H d, J 9.7Hz).
LCMS (ESt+) RT 2.719 mnutes, 363 (MtH). 25 Exanple 203

3- Ani | i now®-2pbwenoys462- (pyrrol i di n-1-yl carbonyl )t hi enof 2, CvIgBRO3AI0R66G( 7H) -
one From Exanpl e 14 and pyrrolidine by the nethod of Exanple 17. Pale
yellow solid. SH (CDClI3) 7.56-7.46 (3H, nm), 7.36-7.33 (2H, m, 7.29 (1 H,

d, J 9.7Hapd thehﬁﬁtu@h&@%@ﬂ@ﬁéﬁf&@ﬁ WD WAN28ded arld 2%e idkdrd 2H, M,
7.00-6.92 (3H, I d, J 9.7Hz), 3.53-3.50 (4H, Q 1.84-1.80
5

(4H m). wessxt dSQM %ﬁuﬁreanlcmselwa% qlne@klélﬁﬁ@)

3- | di n-6(7H) -
one Fr l;%"&éngé}?@*%ﬂ? bd5. Roiftatol LS LR chiolERfapny febize®' T PL 1L o
20|9|4d6 gH héﬁb&):a%ﬁ%—&t@lﬁlr( %term;avé (5] ] ﬂ’% 32@8 dndngH (IDMED-HG}SB(iHAfG”)

H
(2H, %0 6)18 f Hl.élrﬁ)zﬁ) 76541457&?"' m\éoéﬁsiﬂ') LRI7 8H:, 6(48%L(t1 Bls br 8B®. (MrH) +.

Exanple 2

3 An |1 not T Da O8I itpd 77 250 b bl §/PH2H 341 48 B k25 434,

blpyri di nsR(0/8F (S ebrif JB.OHEXBME4ES) R BB hinLfespéBaiMael)by the net hod
of Exanple 17. SH (CDCI3) 8.25 (1 H, br s), 7.75-7.53 (3H, n), 7.44-7.39
(3H, rr) 7.31-7.27 (2H, m, 7.04-6.98 (3H, m, 6.45 (1 H d, J 9.7Hz),
3.64-3.61 43-2.35 (6H m, 1.06 (3H t, J 7.2Hz). LCVs (ES+) RT
2.18 m nuE&ﬁH‘ ghez H +. 20 Exanpl e 206

3- Ani 10no37{3-Métti I not1-pheqplrbs/otdilidrothieno[2,3-

yl car bonyl thlgnofg 3- er |n 6(7H)-one FromInternediate 66 and
pyrrolidi le 17. SH (CDCI3) 9.54 (1 H, br s),

7.27-7. 14Tﬁﬁb‘ordé}:et|§ adRt v(la"el‘bddi’éd t(ﬁa Bolutidh ofdntetmibiade PBz) . 6.32 (1 H,
d 39 6H%‘? 40mg) in ISCM (1?19; After gﬁl_alt rst the i/olatll(es wer?removed in vacuo
and the residue was azeotroped with hexane. The residue was dissolved in
15 DCM and the solution washed with NaHCO3 aq, dried (Na2SO4) and
concentrated in vacuo. Purification by pfep. HPLC gave the title compound
-(25mg). 6H (DMSO-d6) 8.11 (1H, s), 7.48-7.33 (6H, m), 6.93 (1H, t, J
10.1Hz), 6.84-6.47 (3H, m), 6.27 (1H, d, J 12.8Hz), 3.75-3.72 (3H, v br), 2.04
(3H, s). LCMS (ES") RT 2.244 minutes, 374 (M+H)".
20
Example 194
3-[(2.4-Difluorophenyl)amino]-N-(2-hydroxy-2-methylpropyl)-6-0x0-7~-

phenyl-6,7-dihydrothieno[2,3-b]pyridine-2-carboxamide

2-Hydroxy-2-methylpropylamine (0.14g, 1.06mmol) was added to a solution
25 of Intermediate 79 (0.200g, 0.35mmol) and diisopropylethylamine (0.220mL,
1.26mmol) in DCM (5mL) and the mixture stirred at r.t. overnight. The mixture
was diluted with DCM and washed with 1M HCI ag. The organic phase was
dried (Na2S0a) and concentrated in vacuo. Purification by column
chromatography (silica, 70% EtOAc in hexane) gave the title compound as a
30 yellow solid (145mg, 88%). 6H (CDCls) 8.67 (1H, s), 7.51 (3H, m), 7.19 (2H,
m), 7.12 (1H, d, J 9.7Hz), 7.00 (1H, m), 6.88 (1H, m), 6.75 (1H, m), 6.37 (1H,
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(ES+) RT 3.61 mnutes, 459 (MtH). Exanple 207

3-f(2,4-Di fl uorophenvl)am nol - 2- (nor phol i n- 4-vl carbonyl )-7- 30

phenyl t hiwoeb@y/®@esspvri di n-6(7H)-one - 159 WD 2004/ 000@€®/GB2003/002667

PCT/ GB2003/ 002667 From Intermedi ate 67 and norpholine by the nmethod of

Exarrple 17.6H (CDCI3) 8.12 (1 H, br s), 7.58-7.49 (3H m, 7.34-7.31 (2H,

m, 7.24d,VU%8He), 5.93¢1HH)) 3.26. (961- 6)8121BZGH 8). LOMSTES YBT(AL184 m), 6.41 (1
+ +

Exa(rjrplg 2'@|g\utgs 4%0 (Mﬁ) br s). LCVM5 (ES+) RT 3.20 m nutes, 468 (MtH)+. 5

3-{ F6- Oxo- 7- phenyl - 2- (pvrrolidi n-1-vl carbonyl ) -6, 7- di hydr ot hi enof 2, 3-

bl pyrid in-3-yllam no}benzonitrile A m xture of Exanple 9 (250ng) and

pyrrolidi mﬂla_19§,/as heated at 110C 10 in a sealed tube for 18h. The

m Xt ur y 1. The organic
phase b -ﬁl cation by col um
chr omat ogj,ﬁ 3-b}h rid oM gateonpound as an
of f-whité solro H.o d6 S 728786(1C]-I n,

6.68 (1 H mixtuge of Bﬁ@omediat% 290y, 0. @54mmdmnﬁynethxl5 LCVB (ES-) RT 3.29
t
31 (3 chiSERAERGAPSRIRET (iR 1 osmeng) iy gesionjile {Sm) was heated

yl car bonyd0 1hig @ &ayS-THepmibitahienwds eoheanteated irvacudandherssiduel pyrrol i di ne
by the net hod of Exa le 208, Pale y

D L B R 008, P UShL ot S EIAACYER: gl o0 (1 1
e S 3B i g b @ PR b 9
d6) 9.71 (1H, br s), 9.13 (1H, br s), 7.67-7.60 (3H, m), 7.52 (2H, d), 7.36-7.42
(1H, m), 7.17-7.21 (2H, m), 7.04 (1H, t), 6.40 (1H, d), 3.56 (3H, br s). LCMS
(ES*) RT 3.09 minutes, 472 (M+H)".
15
Example 196
3-[(3-Chlorophenyl)amino]-7-phenylthieno[2,3-b]pyridin-6(7H)-one
From Example 3 by the method of Exampie 15. $H (DMSO-d6) 8.48 (1H, s),
7.95 (1H, d, J 9.5Hz), 7.64-7.55 (3H, m), 7.50-7.48 (2H, m), 7.24 (1H, t, J
20 8.0Hz), 7.09-7.03 (2H, m), 6.84-6.82 (1H, m), 6.65 (1H, s), 6.53 (1H, d, J
9.5Hz). LCMS (ES*) RT 3.724 minutes, 352.8 (M+H)".

Example 197
Ethyl 3-anilino-7-[4-(1-hydroxy-1-methylethyl)phenyl]-6-0x0-6.7-
25 dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 81 and aniline by the method of Example 1. White solid.
8H (CDCl3) 8.79 (1H, br s), 7.74 (2H, d, J 8.5Hz), 7.40-7.36 (4H, m), 7.21-
7.18 (4H, m), 6.36 (1H, d, J 9.8Hz), 4.29 (2H, q, J 7.1Hz), 1.68 (6H, s), 1.33
(3H, t, J 7.1Hz). LCMS (ES") RT 3.72 minutes, 449 (M+H)".

30
Example 198
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3-F(2, 4-Di fl uor ophenyl ) am nol - 7- phenyl - 2- (pvrrol i di n- 1-

yl car bonyl )t hi enol 2, 3-bl pvridi n-6(7H)-one From Exanple 12 and pyrrolidine
by the newbadosfosEksanpl e 208. O f-white 30 solid. SH ( CPCrg)B2003®@2¢6X H, s),
7.46-7.56 (3H m, 7.37-7.31 (2H, m, 7.20- - 160 WD 2004/000846

PCT/ GB2003/ 002667 7.12 (3H, m, 6.97 (1 H d, J 5.7, 9.0Hz), 6.83 (1 H,
ddd, J 2. 3 231Gliiﬂun Be rhi -7 4-J 1.5, 9 OHz) 6.36 (1 H d, J
9.7Hz), 3. - 3

(MtH) +. l'idin-1-

yl car bon;Q l‘hm@?ﬁ ?e 3- bI pyri di n- 6(7H) one From I nt er rredl ate 76 and
pyrrolidi € net hod of Exanple 17. Of-white solid. 8H (DVSO-d6) 8.7
(1 H s) Azomnpme;fsmnun?emo@m m"ni)cPtOlﬁ (8 egIwasgpdded o asuspensien of 6. 28 (1 H,

?Mr‘lii)?r 6@% épazt%gg (SB?ﬂg,JOéngn%H mrﬂtoﬁﬁ‘%@er( {%ST)Z%T ﬁ‘l r%?xtﬂ?enm es, 434

3-1(2, 4-[WAd !dﬁ’rfré@%?ﬁi/'félam r@tb/ﬁ: @mrnmwé@ambeaJanwthelsbmmn&vaéhe@ 7- 15
di hydr ot hi enof Z&BLh i ne- 2- car boxam de sol ution of Internediate 93

i n met harwith eM)Hg( d‘t@é@rﬁd%@W‘Q—) aogdwyértﬁqdegfi&ms%@@ﬁ and the

reaction u r sballoon) for 4h.
The react‘fogt?e\b\ggt%ac{ 'Ptvéaicga ?ﬁﬁﬁ%ég ”Z‘B%Q Pr?‘ &‘éPﬁ{aééyrghgggﬂ %)I ltrate
concent r pEAELOAY ¢ Hexdre) awe thbq_ug@@_ (28nw) rsH TOOQL)8.88 (tHs

re-di ssolved in acetonitri er and freeze dried tozq ve the title

conpolfd kiss)aR. 39&72M3He"'907+1@ Q@@rfé mgHo G3vBH- gy 938}2‘3) & 14(2%5) 8.50

(179 91 SosThw, 8, g 7 (H2RLONS EB)RT L2 M 21
H, m), 1. Bhutds, H20M+HCMS (ES+) RT 2.31 minutes, 467 (MH) 25 The

foll owi ng assays and ani mal nodels can be used to denonstrate the potency
and selectivity of the conpounds according to the invention. In each

Example 199
15  3-[(4-Fluoro-3-methylphenyl)lamino]-N-hydroxy-N-methyl-6-0x0-7-

phenyl-6,7-dihydrothienof2,3-b]pyridine-2-carboxamide

From Intermediate 88 and N-methylhydroxylamine hydrochioride by the

method of Example 194. 8H (DMSO-d6) 9.83 (1H, br s), 7.54 (3H, m), 7.45

(2H, m), 7.08 (1H, d, J 9.7Hz), 7.04-6.96 (2H, m), 6.84 (1H, m), 6.27 (1H, d, J
20 9.7Hz), 3.22 (3H, s), 2.15 (3H, s). LCMS (ES") RT 3.37 minutes, 423.9

(M+H)".

Example 200
2-Acetyl-3-anilino-7-phenylthienof2,3-blpyridin-6(7 H)-one

25 From Intermediate 90 and aniline by the method of Example 1. Yellow solid.
8H (CDCl3) 10.33 (1H, br s), 7.57-7.47 (3H, m), 7.37-7.29 (4H, m), 7.19-7.14
(3H, m), 7.00 (1H, d, J 9.8Hz), 6.23 (1H, d, J 9.8Hz), 2.20 (3H, s). LCMS
(ES™) RT 3.611 minutes, 361 (M+H)".

30 Example 192
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assay an |1 C50 value was determ ned for each test conpound and represents
the concentration of conpound necessary to achieve 50% i nhibition. 30 -161
WO 2004/ OW02461/ (M6 GB2003/ 002667 Preparati on of acti vatrea/drmenopadda f or
i nhi bitor assays. Purification of human p38a Human p38a, incorporating an
N-termnal (Hi s)6 tag, was expressed in 5 bacul ovirus-infected Hi gh-Five
TMcells N,'Nl-ﬁié@@@w%éﬂfﬂ% ﬁ@n*l;?ghh@o]-mf-%ﬂ-s;mstructi ons. The
cells were harveste post-inrectron and Tysed in phosphate buffered
sal i ne ( Pdthydeothianei2;3-blpyridine-2<carbeximiganaice
EDTA-freeIM tease, LQhi hjtor | ar _ Bj ] s). The lysate
was centrg'fqgg aalp? %{%Q&k’ghéﬁg@éﬁﬁr@?%& %gl%ﬁﬁbﬁm%gﬁnat ant applied
toa N NTiﬁEMabeéﬂgmﬂé@i@%H (DRsmde) BI1® @H) bres Rli78t7EE7 bgH LYo dazol e
wash with 15mv )

in PBS (after a imdazole in PBS) and directly applied to a
H Tr ap5 QT d) UABHAPS Bi7d1EL iy s), BElifiHps M (2, d17.0Hd3), @95%@1"2 20 col um

511 quot ¢ b SRERorad GFEDH Y228 G 87 (B, BLE O GHAI B o ot on o
GST- M(KG_E{:gg'qume%gnim,qsoﬁmmjﬂ (BL21 pLysS) expressing the

constituitively activated formof human MKK6 fused with an N-term nal
gl ut at hi one- S-transferase tag (GST- 20 MKKG6EE) were harvested by

centrifug ;( I 61frozen at -70. Cells were |lysed by resuspension in
1/ 10t h thg—%ﬁﬁ-g-?-e—vol ume of PBS containing Conplete, EDTA-freeTM protease

i nhi bitpor 3-Anilihovedxby7 -poridbeB3-ylr6,8rdihydrdthienci213-bieyridider2- debri s was
renmoved by centrifugation at 35,000xg and the . resultant supernatant
stored incatkopitile 3t -700 25 Activation of (His)6-p38 0.45nmL of purified

(H s) 6- P38, WRnteRrEbRtEE2 Wy the 2008 Tof EXE AR 1 MKERER solid. 5H (CDCIy)
8.77-8.75 (1H, m), 8.65 (1H, d, J 1.3Hz), 7.74-7.70 (1H, m), 7.54-7.46 (1H,
m), 7.40-7.23 (3H, m), 7.10 (1H, t, J 7.4Hz), 7.03 (2H, d, J 7.6Hz), 6.43 (1H,
15 d, J9.8Hz), 6.35 (1H, br s). LCMS (ES*) RT 3.019 minutes, 345 (M+H)".

Example 202
3-Anilino-6-oxo-7-pyridin-3-yl-6,7-dihydrothieno[2,3-b]pyridine-2-

carboxamide

20 From Example 201 by the method of Example 22. Off-white solid. 6H
(DMSO0-d6) 9.07 (2H, br s), 8.90-8.89 (2H, m), 8.22-8.19 (1H, m), 7.83-7.80
(1H, m), 7.49-7.35 (4H, m), 7.07-7.04 (3H, m), 6.54 (1H, d, J 9.7Hz). LCMS
(ES*) RT 2.719 minutes, 363 (M+H)".

25 Example 203
3-Anilino-7-phenyl-2-(pyrrolidin-1-ylcarbonyl)thieno[2,3-b]pyridin-6(7H)-

one
From Example 14 and pyrrolidine by the method of Example 17. Pale yellow
solid. 8H (CDCl3) 7.56-7.46 (3H, m), 7.36-7.33 (2H, m), 7.29 (1H, d, d 9.7Hz),
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containing lysate for 30mn at 23 in the presence of 1nM 13-

gl ycerophosphate, 10nM MygCl 2 and 9nM ATP. The extent of activation was 30
noni t or edwbyoo®essspect ronmetri ¢ detecti on of the doubl yPphasrharopbat ed
formof (H s)6-p38, which routinely conprised greater than 90% of the final
- 162 WD 2004/ 000846 PCT/ GB2003/002667 (Hi s)6-p38 preparation. The

act ihvgt gd 7(212-5)’((17 (39, ma,sg?me@gm (3H,ad),?6.34i(][lHl?B$_4 famﬂidzf)ﬁa.lﬂii-?s.squﬁﬁi ng the
met hod descyi be oV, concentration of purified, activate

(Hi s)6- psénlnéss“r?éizh@iﬁ rBﬁ&M%E&rbB%%ﬁmgs ; 1@4%)&280,0. 19%1. 2 and
the preparation stored in aliquots at -700 prior to 5 its use in inhibitor
assays. p38 Inhibition Assays Inhibition of phosphoryiation of

bi ot i nyl atExamiplel 204 basic protein (MBP) The inhibition of p38 catal ysed
phosphqrylatiqn o i oti ated. MBP is 10 neasured i ng.a DELF|I A based
formt%T&Hﬂ@iﬁ%@%ﬁB@% in-1:yigarhonylithienole, 3:bloviidin-6izbls (HH
7.4), 5mMggec 2 and 3nM DTT. For a typical |C50 determ nation,
bi oti nyl atted MBP (2. SI\ZL was i ncubated at room tenperature in a

st r ept avi diramndoareplen4<aond ipipariditaby the getihed ohExampte i1 VaPaleé yeljow- p38

concent r atebinet FERGII AEZHE BaR). or o6l PR amd et 1S atteh 11 1t cen

minutes t Reos s (M) RS SELTHNALLY i) B a2t LaANm)! 4 .E,@-Tﬁ?érggg]w . The

mcrotitre plate was then washed Wi th i's bu re i ne ior to
the . addi o 4514001 HMahGMBKESHHBTNESS minitesd 30 (bisb). t oget her with
europi um | abel ed anti-nouse 1gG anti body. After one hour at room 20
tenperature the plate was again washed in TBS fol |l owed by the addition of
EnhanceneiBxangbletd0sn (Per ki nEl mer Wallac). Fluorescence neasurenents were
performed after a further fifteen mnutes at roomtenperature. |C50 val ues
are det er PrpBWd 4-gthylpip in-dnyllcarbenwl+7-phenyithienocd2i3on (x- axi s)
ver sus pewﬁ%@g&@éi on of the fluorescence generated by a control 25
sanple in inhibitor (y-axis). Purification of hunman
Per i pHér alFréindodniblaciuahe dl-etBsldiperazine by the method of Example 17. §H

(CDCl5) 8.25 (1H, br s), 7.75-7.53 (3H, m), 7.44-7.39 (3H, m), 7.31-7.27 (2H,

m), 7.04-6.98 (3H, m), 6.45 (1H, d, J 9.7Hz), 3.64-3.61 (4H, m), 2.43-2.35

(6H, m), 1.06 (3H, t, J 7.2Hz). LCMS (ES*) RT 2.18 minutes, 459 (M+H)".

"o

(]
le SN RHE

20 Example 206
g—_&nilino-7-r4-(dimethvlamino)pjenvl]-Z-(pvfrolidin-1 -
ylcarbonyl)thieno[2,3-b]pyridin-6(7H)-one

From Intermediate 66 and pyrrolidine by the method of Example 17. §H
(CDCls) 9.54 (1H, br s), 7.27-7.14 (6H, m), 6.98-6.93 (2H, m), 6.75 (2H, d, J

25 9.0Hz), 6.32 (1H, d, J 9.6Hz), 3.53 (4H, m), 2.96 (6H, s), 1.82 (4H, m). LCMS
(ES™) RT 3.61 minutes, 459 (M+H)".

Example 207

3-[(2,4-Difluorophenyl)amino]-2-(morpholin-4-ylcarbonyl)-7-
30 phenylthienol[2,3-b]pyridin-6(7H)-one
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Peri pheral bl ood nmononuclear cells (PBMC) were isolated from nornal

heal t hy vol unteers. Whol e bl ood was taken by venous puncture using 30
hepar i ni sW0 20@cwbssner s (Becton Di ckinson), diluted 1 i rC4/GB2063RIVR661640

(G bco, UK) and centrifuged at 400g for 35 m n over a Ficoll-paque gradient
-163 WD 2004/ 000846 PCT/ GB2003/ 002667 (Amersham Pharmaci a Bi otech, UK).

Cel I's at tHren InternicaiateveT and ensrpRdiinabyl te et PBEEXARDIOMEGHPY a | ow
speed spi nch%go) to rem)ve7_pl atelets. Cells were then resuspended i n DVEM
|

clont ai ni nd c82 (BnPes). 11-98-764P (3rhirn)s 7n$4-1;31s(2+ﬁpﬂbr7y24 a1 H50dy -21 and
Sere kept oz BIER A, M, T BRI i AT T Sl SR deE 0T

i nhi bi t or HreprleCHIS (B8 RT BrROMBtes 430AM+HES concentrated stocks.
Inhibitors were diluted I in 250 into tissue culture 10 nmedia, prewarmnmed to
37C and’transferred to plates containing PBMC. PBMC and inhibitors were

I ncubat ed fasspg or 30 mins prior to addition of LPS. Inhibitors used

i n whol e s were prepared according to a different reginme. Using
the sane $-f16+0x01i7uphenyb2+(pyirolidindoarbdnyljBibiilydrothiene[8+ f or med in

DVSO. | nhi ito(rjs rI then, diluted 1 in 500 straight into 15 whole blood in
a vol une M@Mﬂ&"." z ted with whole blood for 30 nins prior
to the ade fi@dretdf BXEmMpPIleRP(Z80MY) ahd BRrofdi ppgnded at a
density of 2x105 cell s/a/el I (i n rﬁy_jat bgﬁro,&jéﬁgggr&%\ﬁﬁa?ﬁ ggﬁe culture

treat €lP plimaseales ube fond8adiine nixtuesd waa ldilbtecbwito @CK amet wastsed withat ed with

an optimal,d f GOb rain. Bb;.05 Sigma, at a . final
concent ratdflbﬁ&ggalgh%%-ré%'é%@%%&@%aqr%’5@8939@ "f"ﬁd 3%@7%93%151 r for 18
hours. TNgeud.cM@ificatishdyresighashromabgrabhy (diRe, 9006 ERGARM BAN) sandwi ch
ELI SA (Bi oSource #CHC1751). 25 LPS stinulation of whole bl ood

gave the title compound as an off-white solid (112mg). §H (DMSO0-d6) 9.22

(1H, s), 7.28-7.86 (10H, m), 6.68 (1H, d, J 9.6Hz), 3.33 (4H, m), 1.75 (4H, m).

15 - LCMS (ES’) RT 3.29 minutes, 441 (M+H)".

Example 209
3-[(3-Chlorophenyl)amino]-7-phenyl-2-(pyrrolidin-1-
ylcarbonyl)thieno[2,3-blpyridin-6(7H)-one

20 From Example 3 and pyrrolidine by the method of Example 208. Pale yellow
solid. 3H (DMSO-d6) 8.96 (1H, s), 7.72-7.69 (1H, m), 7.66-7.57 (2H, m),
7.53-7.51 (2H, m), 7.21 (1H, t, J 8.1Hz), 6.90-6.81 (3H, m), 6.52 (1H, d, J
9.6Hz), 3.23 (4H, br s), 1.63 (4H, br s). LCMS (ES™) RT 3.635 minutes, 449.9
(M+H)*. '

25

Example 210
3-[(2,4-Difluorophenyl)amino]-7-phenyl-2-{pyrrolidin-1-

ylcarbonyl)thieno[2,3-b]pyridin-6(7H)-one

From Example 12 and pyrrolidine by the method of Example 208. Off-white
30 solid. 8H (CDCls) 9.52 (1H, s), 7.46-7.56 (3H, m), 7.37-7.31 (2H, m), 7.20-
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Whol e bl ood was taken by venous puncture using heparinised vacutainers
(Becton Di ckinson), and 5001 of blood aliquoted into each well of a 24 well
ti ssue cuwouner/dopstat ed pl ate. After the addition of i nhiPbirtGB20@alokas7wer e 30
stinmulated with an optimal dose of LPS (E coli strain B5:055, Sigm, at a
final - 164 WD 2004/000846 PCT/ GB2003/002667 concentration of 1g m -1)
and i nculmt2¢3E; m3,/6:9F (1Mo df JER, 9.0Hz), &.8® (14, dddNF2 8, Be@,/éDSS ke e neasur ed
fromcell free supernatants b% sandwi ch E7I_’_$§A (é?g ?_E@r 1751) 5 Rat
LPS | ndudeB2 thE, b rehaeo k17 Q-3mArr ted S(Ai. Bt Ahetisea with

| sof | uor [ a volunme of 0.5m sterile saline.
Af ter QOmﬁﬁfse@fﬂ;\ﬁgslss?vmm Y%%?Fggﬁnﬂ”; EDTA tubes for preparation of

pl asma sanples. Plasna is stored at -70C prior to assay for TNFa by

comer i ELI SA,. .10 Rat CIA Fenale Lewis rats (180-200g) are anaesthetised
w th |I'$of 1 mmuni sed W at the base of the tail with 2x100 d of

enul si on @ﬁgtﬂégraghég?{)mmﬁr@ Idhe ﬂt?! @gfb“dmun. 0.01M acetic acid and
Freund' s uvant at a ratio "I. A polyarthritis devel ops
wi th onse lcarlcmn : b ng bipyridint6(7EBveng i sati on. The disease is mainly
confined d | L f try ts are
expresse Eﬁ% '?f? g@\%"%yﬂﬁ@d'h Yetﬂﬁ"ﬁ%"hp’ﬂo&w 1g8 fﬁﬁ’ﬁg tor

assays d%?dha' ﬁQDWPQ(?)edG)%TW@'Hd@ t7f3 (414‘ mpvzezt(zplnnbaae (ZFCES) eat ues of

around 1pM and bel ow. The conpounds i nvention are c| early potent

i nhi bi® or(@HyM)p8R& (hsh,J 26plediHD I(‘}HpBBa1 K2r{dkle m). LEYSMESORT 000846

PCT/ GB200§ g?%?l%tes%§4m+l-?). A conmpound of fornmula (1): Ra N(R)Ar

Example 212
3-[(2,4-Difluorophenyl)amino}-6-oxo-7-phenyl-N-pyrrolidin-3-yl-6,7 -

15 dihydrothieno[2,3-b]pyridine-2-carboxamide
To a solution of Intermediate 93 in methanol (20mL) was added Pd(OH)2
(20% on carbon, 10mg) and the reaction stirred at r.t. under an atmosphere

of hydrogen (balloon) for 4h. The reaction was filtered through a pad of celite
and the filtrate concentrated in vacuo to give the product as a gum. The gum

20 was re-dissolved in acetonitrile and water and freeze dried to give the title
compound as an off-white solid (44mg). 8H (DMSO-d6) 9.23 (1H, bs), 8.50
(1H, s), 8.20 (1H, m), 7.72 (2H, m), 7.68 (2H, m), 7.46 (2H, m), 7;17 (2H, m),
6.57 (1H, d, J 9.7Hz), 4.47 (1H, m), 3.25-2.75 (4H, m), 2.11 (1H, m), 1.80
(1H, m). LCMS (ES™) RT 2.31 minutes, 467 (M+H) ™.

25
The following assays and animal models can be used to demonstrate the
potency and selectivity of the compounds according to the invention. In each
assay an IC50 value was determined for each test compound and represents
the concentration of compound necessary to achieve 50% inhibition.

30
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AY ONX (1) 5 (Alkl )nL1l Cy1 wherein: the dashed Iine joining A and
C(Ra) is present and represents a bond and Ais a -N= atomor a -C(Rb)=
group, orwODheoddmsssed |ine is absent and Ais a 10 - N RPCT/GR2003/00¢4D) ( R) -
group; Ra, Rb and Rc is each independently a hydrogen atomor an optionally
substituted Cl-6al kyl, -CN, -CO2H, -CO02R (where RL is an optionally

subst i t utRrdpalation of activatedliihiain p 88BN inhibitGOEBRS&PS.gr oup (where R2 is
an optionally substituted al kyl group); 15 Ris a hydrogen atomor a
straight or branched Cl1_6 al kyl group; Xis an -0-, -S or substituted

ni t r ogen MifRedtiont of AuRlan 35&02)- or -NH group; Yis a ni trogen or
substituted carbonm atomor a roup IS zero or the integer 1; 20

Al k1l is &uropnipdRd,l mmﬁtnﬂ@t@m l&ﬂermnatal dHig)ohtagerwas | PrRIESIEEHAIin L1 is

opt 1 ol pcaibiRrnReled, EiafFREE: B8 PnikOoriL sk 6" e ="

het er OCY%Q%ﬂaéPu@éﬂsCmsﬁﬁéwi%t qmcaféﬂsqﬁéweohawe@teeamwdsc-lrﬁéctldhetaﬁd oaromati c
group; 25 Ar is an optionall su bstituted aromatic or heteroarovn\%tlc group;

and t he dygads, insophesrhate hpufe @@imm@a%)esc@mi@w& 1% 168/V)

2008 D0 BBt HEOFHL EIR st | ERFAIRAI] B6RREE Mhibork) IRBe e el 1 R

Is a hydro OuRd according t wher ei n
Ra is a Myoleegien Bischenuioalst. The lysateowas centrijugedigt 8650G0Ng fmn@Ouﬂm@tal m 1to

3 wherein the dashed 1line joinihg A and,. IS pre ntad

> (CRYE ot Pron s SURCERUABPIREL & 0 DINTA y G Wi s RBUPd o

hydrogen AbM was eluted by 150mM imidazole in PBS (after a wash with 15mM
imidazole in PBS) and directly applied to a HiTrap Q™ column (AP Biotech).

Bound protein was eluted using a 20 column volume, 0 to 1M NaCl gradient.
Fractions containing (His)6-p38 were aliquotted and stored at —70° prior to
15 their activation.

Preparation of GST-MKK6EE-containing lysates

E. coli (BL21 pLysS) expressing the constituitively activated form of human
MKK6 fused with an N-terminal glutathione—S-transferase tag (GST-
20 MKK6BEE) were harvested by centrifugation and frozen at —70°. Cells were
lysed by resuspension in 1/10th the culture volume of PBS containing
Complete, EDTA-free™ protease inhibitors followed by sonication on ice for
4x15 sec. Cell debris was removed by centrifugation at 35,000xg and the
resultant supernatant stored in aliquots at —70°.
25
Activation of (His)6-p38
0.45mL of purified (His)6-p38 was incubated with 50uL of the GST-MKKGEE-

containing lysate for 30min at 23° in the presence of 1mM pB-

glycerophosphate, 10mM MgCl; and 9mM ATP. The extent of activation was
30 monitored by mass spectrometric detection of the doubly-phosphorylated
form of (His)6-p38, which routinely comprised greater than 90% of the final
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6. A conpound according to any one of Clains | to 5 wherein Xis an -0- or
-S- atom 15 7. A conpound according to Claim6 wherein Xis a -S atom 8.
A conpourmoaoeiomsg to any one of Clains | to 7 wherei RCI/GB2803200260Val ent
bond. 20 9. A conpound according to any one of Clains 1 to 8 wherein nis
the integer 1 and Alkl is an optionally substituted Cl_6al kyl ene chai n.
10. A conplisisep I8 papdiraigpr. Tha aadtwaﬁadMHas)ﬁ-pBS\Was then dilutad2x1in PBS2 CH2-

hai 25 11. A d di ' '
oo, 12 21K SERWOLRRD URTED 66 et dpSEHbet {Skave: nia Gepceataiel cin o1 i &

Spougpt ! %ﬁlfﬂeﬁs?gﬂv%ﬂegog-ﬁ? b@%%%gﬁéémﬁﬁ%%o%/ %%?ﬁsggdz%%?ntg%ﬁ%;:gor di ng

to C ai musingiAaed, 011 .2 arantheppiapastion stonedin aligeets -7 dpriati eyl gr oup.

14. A ound. accor di n to Claim13 wherein Cyl is a cyclopropyl group. 5
15. A %nﬁng%ﬂ%)e %'@B&’étpﬁa ¥ aim 12 wherein Cyl is an optional |y

substituted phenyl group. 16. A conpound according to Caim 15 wherein Oy
is a phenyl group. 10 17. A conpound according to Caim15 wherein Cy' is a
phenyl grm mbﬁmnﬂsﬁ_em_sw one, two or three atons or groups R10' or

- L6AI K5( R % ;%Iﬂ{ baglt_‘.?ﬁ l&@uﬂ(%ﬁ}

substit ute oxyl,

fornyl, C’Hﬁé)qhhiblt(onli"of%ﬁﬁ) catelg&sedl bheslpmymml of tkho’miylzéteSHMBB uisst i t ut ed
thiol, -COR" [wh R' is an -L (r ané ar or hetrFroar %roup in
whi chi®y kmea§ur@dstlﬁlé!ggﬁtDEbFlf%rba%@Hef@ mat.3Ehg ASS Zé Wa%ike RN 8. scaH,

- SR, S&?ﬁ%r »comprising, 20mM HEPES (pH 7.4), 5mM MgClz and 3mM DTT. For a
typical IC50 determination, biotinylated MBP (2.5uM) was incubated at room

temperature in a streptavidin-coated microtitre plate together with activated
gst-p38 (10nM) and ATP (1uM) in the presence of a range of inhibitor
15 concentrations (final concentration of DMSO is 2 percent). After fifteen
minutes the reaction was terminated by the addition of EDTA (75mM). The
microtitre plate was then washed with Tris buffered saline (TBS), prior to the
addition of 100ul of anti-phospho MBP antibody (mouse) together with
europium-labeled anti-mouse IgG antibody. After one hour at room
20 temperature the plate was again washed in TBS followed by the addition of
Enhancement solution (PerkinElmer Wallac). Fluorescence measurements
were performed after a further fifteen minutes at room temperature.
IC50 values are determined from the plot of Logie inhibitor concentration (x-
axis) versus percentage inhibition of the fluorescence generated by a control
25 sample in the absence of inhibitor (y-axis).

Purification of human Peripheral Blood Mononuclear Cells

Peripheral blood mononuclear cells (PBMC) were isolated from normal
healthy volunteers. Whole blood was taken by venous puncture using
30 heparinised vacutainers (Becton Dickinson), diluted 1 in 4 in RPMI 1640
(Gibco, UK) and centrifuged at 400g for 35 min over a Ficoll-paque gradient
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SO3R", -SM2NH2, -S2NHR', -S02N(R 1)2, -CONH2, -CSNH2, - CONHR', - CSNHR',
-CON(R11) 2, -CSN(R')2, -N(R12) SO2R' [where 20 R12 is a hydrogen atomor a
strai ght wo 2besmessed al kyl group], - N(SO02R11) 2, - N(RL12p6TaMiR)03/002667
-N(R12) SO2NHR11, -N(R12) S2N(R')2, - N(R12) COR11, -N(R12) CONH2,

-N(R12) CONHR11, -N(R12)CON(R11)2, - N(R1) CSNH2, -N(R12)CSNHR11,

- N( R12) CIRpRersham-PihgiRisi£IRbiech, LN&Rl(Z;eIG( e} a2 intatfanmweNRIemove$02NHet'

wh -NHet 1 25 ti | | bstitut ed I
opt 1 onal 19 RERPA oGS dREowRY T doB amaed. tin deoods eV Pifefet)
O - = tdm oRI2Q
- ﬁg R)12) C&%ﬂg@efe é(HJPé%u -ﬁlr—]b@%"—ﬁ- SOZ%%I—%? [%er e s%éhieglmagogpt ionally

subst i t utunits mbhstreptanoyds Spaarmhiocard gkut@mr@p?rowt (@hao) YKEont ai ni ng one or
nore other 30 -0- or -S atons or -N(R12)-, -C(O-, -S(O- or -S5O 2-
groups], -Het, - CON(RL2)Het, -CSN(RL2)Het, - N(RL2)CON(RL2) Het,

- N(R12) CSN {Gilutions 168 VD 2004/ 000846 PCT/ GB2003/ 002667

-N(R12) S%%‘Iﬂyl or heteroaryl groups; L6 is a coval ent bond or a
| i nker atlahibitor gtanks; (ZanM) ivsaerenkemt a@rzalfrbgemﬂﬁmthm(é@%b imilYSCor
branched C1 6al kyl ene, kenyl ene or al. ky e ch tionally
i nt er r upt RNy dﬁﬁféon%vﬁf dPh'gﬁ?@e weye d?erfogﬂea Bé/:lga ?ébfmg Penis 5
an int egetforﬂfeﬂfra@g %ioc‘kg( FARbitofs gvereNﬁiﬂ@ﬂ 1%0286 m%‘dusrsuéscﬁlﬁfr@ or the

i nt eger conpound as clainmed in Caim12 wherein Cyl is an
opt i ot@l Imedmuqarewmned faur3n°C ahdemhsfewdr ydlatesx eenigiring t B v |
pyridyl, Imdin 10 triazinyl dol rqup. .19, A ound as
clai med i ng&icé?ﬁﬁji W,sewﬁredygugéteg tpgp@}%p‘gr %@W'B%P”BF to ?Ha@inelol#gr oup. 15
20. A conpsgnhGtts didedl P wHofd Blodd ¥heaR Wefd@he re‘élaé@hdRmAlggfoOHpS i's
substituted by one, two or three atons or roups or -L6A'k5(R1Ca) as
def i ned i diffétexit redime.Adsing thengmne dtodc spluting aeslaéwutms of intikifers | to 20
wherei n Yw<|arse performed in DMSO. Inhibitors were then diluted 1 in 500 straight into

15 whole blood in a volume of 1uL. Inhibitor was incubated with whole blood for

30 mins prior to the addition of LPS.

'LPS stimulation of PBMC

PBMC were resuspended at a density of 2x10° cells/well in flat bottomed 96
20 well tissue culture treated plates. After the addition of inhibitor cells were

stimulated with an optimal dose of LPS (E coli strain B5:055, Sigma, at a final

concentration of 1ug ml™") and incubated at 37°C in 5%C02/95% air for 18
hours. TNF-o. levels were measured from cell free supernatants by sandwich
ELISA (BioSource #CHC1751).

25
LPS stimulation of whole blood

Whole blood was taken by venous puncture using heparinised vacutainers
(Becton Dickinson), and 500ul of blood aliquoted into each well of a 24 well
tissue culture treated plate. After the addition of inhibitor cells were
30 stimulated with an optimal dose of LPS (E coli strain B5:055, Sigma, at a final
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20 group -CH= or -C(R10)= where R10 is an atom or group R102' or -

L6Al k5(Rloa) as defined in Caim1l1l7. 22. A conpound according to Caim?2l
wher ei n RYO 206+/@084€N, - XINH2, (where X1 is a -C(O - or PCEH(B2003/(yeaap) ,
-XINHR11, -XIN(R11)2, 25 -XINHet1, -XIN(R12)Het, -XIN(R12)Al k5Het, - CORI11,
-C—NR12(NR12) or esterlfled car boxyl group wher e R11, R12, -NHetl Het and
Al k3 ar e comcenligétioredf i tudhai yrand. mcﬂma@eatcalr@dﬂﬁdm&mdr@lolg@)rttﬁ Bbaisn 22
wherein RLO_is a -CN, -CONH2, 30 -CONHR11, -CON(R11) H%L?'

" CON( R12) W¥t-o levelsnyereoyRpraias from calliess Blieermaians |Sag1daw. 9 wo

2004/ 000 %@ﬂg@ 667 24. A conpound according to any one of Cains
to 23 %goréeaqn rr s an dptionally substituted phenyl, furyl, thienyl,

pyrrol yl, oxazolyl, thiazolyl, pyridyl, pyrimdinyl or triazinyl group. 5
25. A compound_accordi n Fto Claim 24 wherein Ar is an optional ly
substi? u&ﬁé@i@%&-ﬁgﬁ@comound accor di ng to CI a| m 25 wherein Ar
is a phe R HIRP t hree
at ons orq%%'gglb(%ﬁﬁl%&s ﬁaolgﬁggf%( E{F%%{ﬁeas dgnb#%g rjne(t:t\%e I§[7 A
conpound with d&3Sr irbexd vioturea odf 6f5mlhetel€nlmrqahee dtasi %mnwteﬁeblts@d tis,
sol vat es, drate N-oxi des t her eof 28. A pharnmaceutical
conposi ti@]éet@ﬁpﬂ?%ﬁg% E@ﬁﬁo &P %?r";?noﬂta pﬁqsmg]sarwg% ﬁf‘sﬁa tBget her
w th one e r r exci pi ents or
W Lh one et ;rghe SR 8YaEaY tof REEEBYRSmefRAINEIaSA.

10

Rat CIA

Female Lewis rats (180-200g) are anaesthetised with Isofluor and immunised

i.d. at the base of the tail with 2x100ul of emulsion containing 4mg/ml bovine
coliagen 11 in 0.01M acetic acid and Freund’s Incomplete Adjuvant at a ratio
15 of 1:1. A polyarthritis develops with onset from about 13 days post
sensitisation. The disease is mainly confined to the ankles and is quantified
by plethysmometry. Results are expressed as change in paw volume over

fime.

20 In the p38 inhibitor assays described above compounds of the invention have
ICso values of around 1uM and below. The compounds of the invention are

clearly potent inhibitors of p38 kinase, especially p38a kinase.
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CLAIMS:
1. A compound of formula (1):

(1)

(Alkt) L1Cy!

wherein: '

the dashed line joining A and C(R®) is present and represents a bond and
Aisa—-N=atomora —C(Rb)= group, or the dashed line is absent and A is a
-N(R?)-, or -C(R?)(R%)- group;

R? R® and R° is each independently a hydrogen atom or an optionally
substituted Cisalkyl, -CN, -CO.H, -CO:R' (where R' is an optionally
substituted alkyl group), -<CONH,, -CONHR' or -CONR'R? group (where R?is
an optionally substituted alkyl group); “

Ris a hydrogen atom or a straight or branched C4. alkyl group;

X is an -O-, -S- or substituted nitrogen atom or a -S(0)-, -S(02)- or -NH-
group;

Y is a nitrogen or substituted carbon atom or a —-CH= group;

n is zero or the integer 1;

Alk" is an optionally substituted aliphatic or heteroaliphatic chain

L"is a covalent bond or a linker atom or group;

Cy' is a hydrogen atom or an optionally substituted cycloaliphatic,
polycycloaliphatic, heterocycloaliphatic, polyheterocycloaliphatic, aromatic or
heteroaromatic group;

Ar is an optionally substituted aromatic or heteroaromatic group;

and the salts, solvates, hydrates and N-oxides thereof.
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2. A compound according to Claim 1 wherein R is a hydrogen atom.

3. A compound according to Claim 1 or Claim 2 wherein R® is a hydrogen

atom.

4. A compound according to any one of Claims 1 to 3 wherein the dashed
line joining A and C(R®) is present and A is a —(CR®)= group.

5. A compound according to Claim 4 wherein R® is a hydrogen atom.

6. A compound according to any one of Claims 1 to 5 wherein X is an -O- or

-S- atom.

7. A compound according to Claim 6 wherein Xis a -S- atom.

8. A compound according to any one of Claims 1 to 7 wherein L' is a
covalent bond.
9. A compound according to any one of Claims 1 to 8 wherein n is the

integer 1 and Alk is an optionally substituted Cysalkylene chain.

10.A compound according to Claim 9 wherein Alk' is a -CHz- or -CH,CHa-
chain.

11. A compound according to any one of Claims 1 to 8 wherein n is zero.

12.A compound according to any one of Claims 1 to 11 wherein Cy1 is an
optionally substituted cycloaliphatic, aromatic or heteroaromatic group.
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13.A compound according to Claim 12 wherein Cy' is an optionally
substituted Cs.7cycloalkyl group.

14.. A compound according to Claim 13 wherein Cy' is a cyclopropyl group.

15.A compound according to Claim 12 wherein Cy' is an optionally
substituted phenyl group.

16. A compound according to Claim 15 wherein Cy' is a phenyl group.

17.A compound according to Claim 15 wherein Cy' is a phenyl group
substituted by one, two or three atoms or groups R'? or —L°AIk°(R°%),
where R'°? is a halogen atom, or an amino (-NH2), substituted amino,
nitro, cyano, hydroxyl (-OH), substituted hydroxyl, formyl, carboxyl (-
CO.H), esterified carboxyl, thiol (-SH), substituted thiol, -COR"! [where
R is an —L°AIK}(R'°?),, ary! or heteroaryl group in which Alk® is a straight
or branched Cqsalkylene chain], -CSR"!, -SOsH, -SOR"!, -SO,R", -
SOsR", -SO;NHz, -SO.NHR', -SO.N(R'),, -CONH;, -CSNH,, -
CONHR", -CSNHR", -CON(R"),, -CSN(R'"),, -N(R'?)SO;R"! [where
R™ is a hydrogen atom or a straight or branched alkyl group],
N(SO2R"),, -N(R')SO.NH;, -N(R™)SONHR', -N(R'?)SON(R™)s,
N(R'2)COR", -N(R)CONH., -N(R'®)CONHR", -N(R'®)CON(R™),,
N(R')CSNH,, -N(R'™)CSNHR', -N(R'CSN(R™);, -N(R'®)CSR",
N(R'®)C(O)OR"", -C=NR'*(NR'®), -SO.NHet' [where —NHet' is an
optionally substituted Ca.zcyclicamino group optionally containing one or

more other —~O- or -S- atoms or —N(R')-, -C(O)- or —C(S)- groups], -
CONHet',  -CSNHet!, -N(R'»SO:NHet!, -N(R'>CONHet', -
N(R')CSNHet, -SO.N(R'?)Het [where -Het is an optionally substituted
monocyclic Ca.ycarbocyclic group optionally containing one or more other
-O- or -S- atoms or -N(R')-, -C(O)-, -S(0)- or —S(O),- groups), -Het, -
CON(R'™)Het, -CSN(R')Het, -N(R'?)CON(R®Het, -N(R")CSN(R"'?)Het,
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-N(R'®)SO,N(R'®)Het, aryl or heteroaryl groups; L® is a covalent bond or
a linker atom or group; Alk® is an optionally substituted straight or
branched Ci.salkylene, Casalkenylene or Caesalkynylene chain, optionally
interrupted by one, two or three —O- or -S- atoms or —S(O),- [where n is
an integer 1 or 2] or -N(R')- e.g. =N(CHa)- groups; and r is zero or the

integer 1, 2, or 3.

18.A compound as claimed in Claim 12 wherein Cy' is an optionally
substituted furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, pyridyl, pyrimidinyl,

triazinyl or indolyl group.

19. A compound as claimed in Claim 18 wherein Cy' is a thienyl, pyridyl or

indolyl group.

20. A compound according to Claim 18 wherein each of said Cy' groups is
substituted by one, two or three atoms or groups R'®® or —~LPAIK}(R"%?) as
defined in Claim 17.

21. A compound according to any one of Claims 1 to 20 wherein Y is a
group -CH= or -C(R"%)= where R'® is an atom or group R'"® or —
LPAIK](R°?) as defined in Claim 17.

22. A compound according to Claim 21 wherein R™ is a =CN, -X'NHz,
(where X! is a -C(O)- or -S(0),- group), -X'NHR'", -X'N(R"),,
X'NHet!, -X'N(R'®)Het, -X'N(R'?Alk°Het, -COR'"!, -C=NR'*(NR'?)

or esterified carboxyl group where R'!, R'2, -NHet'!, Het and AIK® are as

defined in Claim 17.

23.A compound according to Claim 22 wherein R is a —CN, -CONH,,

-CONHR", -CON(R"),, -CONHet!, -CON(R'"®)Het,
-CON(R')AIK®Het or esterified carboxyl group.
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24. A compound according to any one of Claims 1 to 23 wherein Ar is an
optionally substituted phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
pyridyl, pyrimidinyl or triazinyl group.

25. A compound according to Claim 24 wherein Ar is an optionally
substituted phenyl group.

26. A compound according to Claim 25 wherein Ar is a phenyl group or a
phenyl group substituted by one, two or three atoms or groups R'2 or —
LPAIK*(R'°%), as defined in Claim 17.

27. A compound as described in each of the Examples herein and the salts,

solvates, hydrates and N-oxides thereof.
28. A pharmaceutical composition comprising a compound of any one of

Claims 1 to 27 together with one or more pharmaceutically acceptable

carriers, excipients or diluents.
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