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WD 2004/ 113347 PCT/ GB2004/ 002621 THI ENOPYRI DONE
DERI VATI VES AS KI NASE | NHI BI TORS This invention

woeb@tiess4ro a series of thienopyridone derivat PCESB2003/002621

conpositions containing them to processes for their
preparation and to their 5 use in nedicine. |nmmune

S uleNGEVRAONE BRREATIVES AS KNASE INHIETTORS

interactions occurring via both cell- cell contacts

(e.g. integrin interactions with their receptors) and

iiswabvertiok0 rfomtesced | bl aeriesgrvdl thisaopyidunie ederivatives, to

| arge nunber of different signalling nolecules are _

comepgians icaptaiing ghew &k prsessey fgynbelftriepa@iersndntestheir

: . factors. Cells respond to such

?ﬁ?'e“r ceeﬁmrlh%r signal ling nol ecul es by neans of 15

intracel lular signalling nmechanisns that include

%otei n ki nases, ghos hat ases, and phosphol i ase] . .
@luge R fInTamp1atene EERHONgRs  BVAVR HaGiets (ol FriC FyRage With

. tAEr | . i . . _
B8 TRE S QB 108 Voo AEREIIR detRiring via both el
Eelk youtamty (€.8c dntegrin KntesisetioBisawith ftheitieoaptors)pand by way of

biSloiad gt Reaban A e, il RS Snating
aRIeapéd %rr@qaydlge&,i iNBREAIM a,%tbkmegi L\REsRodkES, VaHdriékines and

] 1

protein (MAP) ki nases of ich there are at | east

proved faelers.i es which differ in the sequence and size
of the activation |oop [Adans, J. L. et al., Progress
in 25 Medicinal Chemstry, pp. 1-60, King, F. D. and

Odlilor eespdndMoedgech Wedrcelflar SisiigEr mEHcaee by2(Addns of
(i) the extracel lular regul ated ki nases éERKs); (i 2(
fneacebulagn sippallisg ni MEAChRNISE®es taat stn@dde acpiojeibedkinases,

T L T
af whiet ities maibr foneBadre thieetydddiise &irthse38and\théisednelthreonine

Kirasaai gL e iadk, D dnaio e S eimingsg Gigssification),
EOBSLAREH 7 BT SRR 0A8E ot Y0208y o SBH Do,
dBdhvi ol et Iight, endotoxin and chemical or osnotic
shock.

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
sequence and size of the activation loop [Adams, J. L. et al., Progress in
Medicinal Chemistry, pp. 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-glycin\e-tyrosine
(TGY) activation motif. Both the JNKs and p38 MAP kinases are primarily

activated by stress stimuli including, but not limited to, proinflammatory
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Four isoforns of p38 have been described (p38a/ R y/8).
The human p38a 5 enzyne was initially identified as a

wo arogai33at cyt oki ne- suppressive anti- i nfl amaPCr/gEB2004/002621

drugs (CSAIDs) and the two isoenzynes found were
initiaIIy termed CSAID binding protein-1 (CSBP-1) and

tt]lmon ﬁécr"i‘:‘s:s faB{%truFﬁ\lﬂ-omnﬂwt?rge%g(@-1 (IL-1),

72, h7394 CSBP-21's now widely referred
lpiﬂawolm dighi, fefndotoxﬂrl and CBBPical ion oamatintshookl sequence
of 25 amno acids as 10 a result of differential
spl icing of two exons that are conserved in both nouse

BHfH?FhJs[ Mg@@’h%'vb ' béen %S&ibeﬂ /SgCSThelﬁgﬁwn p38a

a are xpres
emlyma t\mssllyltlahyd lﬂbe‘nfeed asna targéerafncgokiebvepprédsive anti-

BBrRRbS Tl | CoAREERq 18 B ipeambes Hobndiass intialy
eI "esAD S@ﬁ@mg m@élﬁrmcsswﬁ[ §nMSBPt@§L&Q‘V9 18. et al,

identity with 8 A second form of p3813 termed
IN@@I(@ZLO@d@T)sd R0BT2.aA0-46) CSBR-Adstive Widelpebfasesdto as

PBnang e aRam s Pkst edh RYRRRL S feRi ot Sh BriaR gcids as
?P&Wﬁéréh%ﬁﬁsﬁl&ﬂd@f Moeé%ﬂsnﬁ‘u%i ald E@ﬁ@er@é& &b&t}ﬁ mouse
argb bumeni [Mabazie!3 4. CPlaefea/ KGeKonms 4095, 29, BAMA]. ,C3BP-1 .
A1hReed e sbesmsetuni Gl eabdiare airg, o el sShhes the
S WRAVICSPoBCRE Bt BREILMBINY actifaiidh pRofle, supsrate

preféronecel arnCSAH3thindinganér secandpisoorat és p@ﬁﬁﬁl Whlch has 70%
nd in certain endocrine tissues.

HeRG ot s s A seooad 1air BhoSbk Smad eSS InpishdreRinand

G S R 5% B8R 4, B
dlpreddad Nt i mah%e@fﬂ&éht Strie! Ci towdwdrm eaMrkomesRed Sand

essential for t activation of p38 and results in a
RACPPhREEE N3%er @a’@é prﬁdommtfhmsaacafptwtv;iLee, 4 h@seb/d ng,

OGS S0F el oy a1 napS Ty Blele. dc ok BLabal yhun.

96 o amades2]. 33&%8@%8@J(%%ﬂé?%oﬁ%@%@@@@énd SAP

certain conditions the rel ated enzyme MKK3 [ Enslen, H.
kinasd-4 reSpecBw@Iy) Halvem63% 13998~61273310mdlégy @b38m&§p@omely

6, bel on famly of enzy
%( is predoﬂunantﬁl expres%/ed in skeletal muscle whilst p386 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
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
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termed MAPKK (m togen activating protein kinase
ki nase) which are in turn activated by MAPKKK

W@ pdotogesm? act i vati ng ki nase ki nase ki nase) ot heeG8e004502621

known as MAP3K. Several MAP3Ks have been identified
that are activated by a wide variety of stinuli

CoIN SRSl RIAIPRACH Y, g .
RPB8s @7 BNHA 7 r48. kiMigIS2-dnd I\AJQKASb’éJo(‘ugptopBomnﬂly of enzymes
SR A 0 e A BT S R
actiyated Qfaﬁ WPW%to&WaWélklhésé 'Rﬁ%@t k|hgs§eother\mse

activate ‘bjy sever al e genes t

khene &s MAP3Ksponse to environnental stinuli and which
eventually lead to p38 activation [Takekawa, M

and' Saito, H, Cell, 1998, 95, 521-30]. TAKI 15 has

Beeera$ MAR3KS havbibesneidbidifed hat %ﬁi@@&ﬁ\%tbé by a wnde vanety of
~ansformng gromh factor- P (TGF-0). TNF-stimul at ed

a P ebing eigonmenid|i siress, t Bflpmratanatcytpkiyes tand other

s RO ITCITEIASTAR SRR°RL gt HARGIPNEE 128 koo,
A5K1a(apdpa1s3|®lstlm‘ula¢t§d(knw$@% a&dUBRIQﬂJG(TITGFyB-@%ﬁvat%@ kinase) are
Several substrates of p38 have been identified

POIREU & nHeot SRZYMEGsHddertifes, s Wleaattwmaé@rswbt MAPKKS.

S I LT B v
avaw(dMNKd/lﬁ)resmﬂsmmwen\ammmgs stlmaltl Iagg!t \glﬁlchré\le@itlﬁblly lead
(e gyﬁ'va(ttqnﬁﬁé?k%ﬁﬁ S SIS Bo, Gl J0eb BB 51301, TAKA
hé@‘Bééﬁ'sIPlb\Aﬁlnto S@'fK@(é @é’é@ﬁé)\s f@ﬂgﬁyfoﬁnﬁ@@%ﬁﬁﬁ factor-

factor-2A/C ogous pro
B CHQIP-B ). EITINIF- amilu%@d Iaatl\}'atlcmndf p88 he hetigbsd tcﬁb@smbd%d by

PLA2 47 ho PKAP K2 t ted b 38 in
thes pesrulimest o AV TRARRREINY rebpaise. 352@019\@?6@#@9 ped the Fas

nK2p n r Ay
V‘D%OOM I|=181?%347 I%QCXI‘/ %@%4%@82“ |poagglpysaccé|arpl‘%§1 and
sulrequeptip @36t i on of several other cytokines such as

I L-

Several substrates of p38 have been identified including other kinases [e.g.
MAPK activated protein kinase 2/3/5 (MAPKAP 2/3/5), p38
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
other subsirates [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



1, IL-6, IFN-g and IL-10 is also partially inhibited
[ Kotlyarov, A et al., Nature Cell Biol., 1999, 1,

wO®200411133Fur t her, MAPKAP K2 from enbryoni c st enPCEGB2004/002621

10

15

20

25

30

fromp38a null mce was not activated in response to
stress and these cells 5 did not produce IL-6 in

YER8A0STshayegtesy. Piudiorthr foverpngiit Butckffhe suoh as -

NMARKBPIF2-gi andfit-10n$ hl@ﬁp@rﬂbll;ﬁinhntﬁ@d [KdtlyarsV, IA.-¢k al., Nature
productlon but al so for signall ﬁ i nduced by

@alloﬁnohe§999,n1 Qérdil+ i FHthaspAPHG %%ﬁ@gp@mwgwle sdemn cells

P BB e RS AT P P 5 i coe

aﬁyﬁbﬁbroaﬁ@éllumhe@ub@nwm i uc[AﬁerofMpaﬁahaweE)lqﬁewed 2000,
reported which inhibit IL- 1 and %nthe3|s

H@ﬂaﬁ5&&%cﬁf@§edtesut§$1Mt@atatthahMAFfK/B &2 et OF“é{n%Ge‘Bent'al

t n I
ISTNE it FiprBdoctich ot dJeo (STHBARNAG ThaydstEfly chines. In
raelﬁi‘tmt MAPKIACP KQ¢3 phw@&nﬂsee andithis ceguldte héateshodk proteins
et Anna Acad. Sci,, 1993, 696, 149]. In
m:’?ﬁcﬁmdt M%Eeﬂ whm argdn\lvedin arpsfeleiel regrganizglion.t o
decrease the synthesis of a wde variety of
pro-inflammtory proteins including IL-6, IL-8,
Pevewd| enydlemoienubs rdusitars lod p38 taveubern repdriect which inhibit 1L-

RRD IOV HRGR ot BBV EDNRRVISR ShGORGRRGHIATS LIRS, Iow KM
Pofigé rrrg&éiesi €XRESISIAD P rYbMbinah, o198 Neb! BLsE shi e

stimu synthesi's col ' agenase and
gctivitye iry animair modesowhidhi biet eaframforystoatyclookygmmase inhibitors

! Ehi ?W el RIS Vorhpash Seit TS, AR honadiodtnese

I@éﬂgé‘%ﬁlb%%d%é’ khbfnard del:#ea]e;e @@%?ﬁﬂh\é@lsobf a wide
unreg TNF production is inplicated in unbe

orhrlety seade spm—eﬁlammaimy ng [@otdins s dinsb@m IL-6, IL-8,
u cer at | ve

Siinaeupingonhods « P EoRThPamiBRRgT) Sa8tghL s JEMHCEF)  and
a;ybi@bkygénawédz (e0)eR).amNP-iddueed qnﬁjsgh@matudrpan@ afiogtion of

yndr one, endot oxi ¢ shock, sepsis, septic sh

K,
g?ymﬁQHde’A{AZ\/ér Nfetngusedirymeessiein ol CHMdi @@@@d@thellal cells and
e i 0
LS PeR Rk of Bffderte SRS A G e pises by
small molecule inhibitors of p38 [Cohen, P., Trends Cell Biol., 1997, 7, 353-

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,
rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and
other arthritic conditions, toxic shock syndrome, endotoxic shock, sepsis,
septic shock, gram negative sepsis, bone resorption diseases, reperfusion

injury, graft vs. host reaction, allograft rejection, adult respiratory distress
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pul monary inflanmmatory di sease, silicosis, pulnonary
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kel oid formation, fever and nyalgias due to
i nfection, such as influenza, cachexia secondary to

' ' e deficienc ndrome | DS), .cachexi
SBONES, TG Pimctert O A P e Sen SR pfiponary
rRirediedsis OuBledral MERRRS iStar Wssye FeaNARSIE kdldid formation, fever
productlon has been |an|cated in rheumat oi d

Anch nyalgias fdye darinfection.s sueh asminfiluenzat kacheda secondary to

iti {i S
Siref, Bl BrioRRY s RIS (YBRE kb, arpandan to
tinfeictions loo ekalibBaaygydkIDEeor AMDS: relateaséaimplex.
at heroscl erosi s, nuscle degeneration, and other acute

or chronic inflammtory di seases such as the

ARSI Lt SR IO SR i et

|arthicidid, tcxstebaa‘tbmtles tmmmamnarthams crdbeda: dartlmh'itﬁ;l gastrsuté agynovitis,
cal nol o

sipoTals . it dcheXia, JRRilRDEasYndromAy BrOgPYeIEb oRy shock

\é@hUR}IﬁeCQubeerb%ﬁs 'étﬁb#&'cl&osn@”qﬁlﬁ&ﬂ‘é'&é%ocrétﬁ)n and other

mononucl ear cells, fibroblasts and kerat!l ytes
lacute orNFhroaigdinflamnaatpryi diseases tseichrasd the inflanohatdry S.eaction

i Il e i
Qdé%'mﬂme'dat@tﬁﬁbetfegradﬂﬁb'éﬁ&éﬁmd 8.cell-dastRizasy 18 t[tha?élﬂ)h C. A, J

basophlls IL-8 has al so been shown to increase
Selfriical dmexpradegy, d986f S5NBRZ-871.CD11 b/ CD18) on

neutrophils w thout de novo protein synthesis which

may contribute to increased adhesion of neutrophils

tib-gvdscl ahembetioe facibr bdi@eed\/ﬁfw va¢|b§§a§€ﬁ5 t9p8s including
characteri sed by massive neutro infiltration

1nstohgliab coks, MW'Qa*dlﬂlﬁ,afﬂb’pglasiﬁ aneh karﬁtwoayt@pu dL-1, TNF

ael?*ﬁij Eﬁé”@l |Hd?f(i,bvthggn?réabct'io% PHlusgd, QP{doth[@ cgqsilsf g yitro 1L-8

0ozona ase an respir’r at or

ﬂmst rbeeim |§hownTht© deiver a murhiserofofl furdctiond Tri\dﬁudmg being a
ether with other |eukocyte derived cytokin
C%%mqaéwctaﬁaf%mw@ahIl$,n¥ Yammcaia}s ﬁ@@.baﬁap@ls lem%has also

been W&@%c&%ﬁ dklﬁ%%@l{f@éé’@xﬁﬁeé%ﬂs& BEEOK(EB316RD18) on
neutrophils without de novo protein synthesis which may contribute to
increased adhesion of neutrophils to vascular endothelial cells. Many
diseases are characterised by massive neutrophil infiltration. 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.

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
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benefit in controlling, alleviating or reduci ng many

wobkoothese7 di sease states. The central positi oPCT/B82004/002621

p38 occupies within the cascade of signalling 5
nol ecul es nedi ating extracellular to intracellular

ShePeted 8 B gl benelh R G ey ion S8y dany o these
disbhod stfte®t her pro-inflamatory proteins (e.g. IL-6,

G\t CSF, COX-2, collagenase and stronelysin) make it
an attractive target for inhibition by small nolecule

TRBT B AtPdI S pdditidk tt t DIRCOLALLIRE WiRh FERakBRID! & Sfnalling
% ? (as;gf ec 1?

woul be a ve mechani sm
regediaes n@dlditmgeamwmraodnﬂasémumt sigealliag tandaits anfluence

BYert Rt Opbt hnt. KN 80 dbgt PEUCIPRANAIER GP Syniesis Sndior
A 161 deSe et alop SFrofbRgSe.l NG IS, cox2

tolsyen28e, andﬂfSHorTBalysnGr makel d an aﬂractlvleh’mrga’tcfﬂr inhibition by

Co 1996, 323- .
S shelbaHaunTiiter Wit the Edpcialia’ dtaticnynbitorhBUR be a
hiyhiPidiRicive f medfartismasst (’éqiﬁé‘bmd 3he Seritdsik éﬁa HB8tructive

I sof'orns and splice variants thereof, especiall

petheatiopas| tkleaﬁunqama [svstemrh Susbnao expectatien is @yppaﬁedjé)y the

dj th Rt
PPIEE il "rers et B pth FotRhERoF BT dbr g, kinase
{RAISItar ¢ald Aes eibi; B'Ehig%r@@@wf di P@aﬁm) Bxe HRpecioosf 2v8e1453-
i nvention we provide a conpound of _ formula (1): NHAr

61{ @yiswold etgflmﬁhﬂr@ecmqgrquﬂﬁ%l:ea $83-29%6 wo

2004/ 113347 PCT/ GB2004/ 002621 wherein: Y is a |linking
group -C(O- or -0 2-;

We have now found a group of compounds which are potent and selective

—:—I

inhibitors of p38 kinase (p38a, B, & and y)and the isoforms and splice
variants thereof, especially p38a, p38p and p38B2. 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

formula (1):

NHAr
~ |\ Y, (1)
0 227),"
(Alk1) SV (ri),
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nis zero or the integer 1; 5 mis the integer 1, 2, 3
or 4, pisthe integer 1, 2, 3 or 4, Rd is an -COH,

WO ¢ PPCH (where Al k2 is a straight or branchedr/GB2eb4/002621
al kyl ene chain), -ORL (where Rl is a straight or
branched Cl-6 al kyl group), -(Alk2)OR, -NR2R3 (where
R2 aind R3 may be the sane or different and is each 10

&%Bendently a hydrogen atom or a straight or
branched Cl1-6 al kyl group), -(Al k2)NR2R3 or strai ght

or br_anched C1_6 al kyl oup; Alkl is a straight or
Yhisenimdiag aroup ()t aheS( gn%ﬂvn Cyl is an optionally

n Ig%tré bp{ d'f?’gﬁrqa' i phatic, aromatic or heteroaromatic

group is an optionally substituted aromatic
mﬁsfh@tlatewrdnﬁtimréroup, and the salts, solvates,

hydr ates an oxi des thereof. It wll be appreci at ed
'ﬁéhewﬁﬁ%ﬁjﬂd'g?b‘?r?or mul a (1) may have one or nore

hjgr @H -BRNL Aaﬁz)o@v%ﬁéﬁesmk@% %ngtméugﬁfrar $rariched Ci.4 alkylene
di as ereor’re - The invention is to be understood,
am"e)xs@ﬁa(wberaaﬁz s Btraighh or branchied db exalkyl 5peR) -BHOR

N%gmfs the nﬁn%n'? %3\238‘?0@@3 rpﬁUFﬂFWﬁ%{é& -and is each

|ﬁ6@pérméh‘ﬂ eéj hiy@rogenr @l‘@ﬁmbr al btraight v tearichiesloBrE salleyh @roup)
ur s fhereof, unless stated or shown ot herwi se. In

é‘dlﬂl)ﬂ\ll%lR O ST @ r@ffcheéir@udi%i Y'OOHRY exist as

ut o
AR B TR SRR ool 25 (G
@yﬂe is iaft Gp@tﬁrﬁbll?:osuthEeéMydnéhphaﬂm vachnaatia authetercaromatic

nd m xtures thereof, unless stated otherw se. The
QI’QHPON"%g general terms as used herein in relation to

&ﬁf@%ﬂ%&@a@y%ﬁgsmﬁ%d Bt COBY t?élgrda'ﬂérﬁéﬁ@ércﬁkﬁs

stat ed neani ng bel ow unl eSs
smthd salts, sylvatdsi hydram&andml\éemdesthﬂnegbo4/ 113347
PCT/ 3B2004/ 002621 Thus as used herein the term

"al kyl" whet her present as a group or part of a group

I'tr\‘/ﬂll %eép&@‘%%'t&f‘fhéfrco%mdomﬂﬁu@ kyjlmay Gaps ,orfeoor more
chlral centres and eX|st as enantiomers or diastereomers. The invention is
to be understood to extend to all such enantiomers, diastereomers and
mixtures thereof in any proportion, including racemates. Formula (1) and the
formulae hereinafter are intended to represent all individual isomers and
mixtures thereof, unless 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.

The following general terms as used herein in relation to compounds of the
invention and intermediates thereto have the stated meaning below unless

specifically defined otherwise.
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groups such as nethyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, isobutyl 5 or tent-butyl groups.
_ the ternms "al kenyl"™ or "al kynyl" aP@I/GB2004/002621
intended to nean straight or branched C2-6 al kenyl or
C2-6 al kynyl groups such as C2-4 al kenyl or C2-4

al kynyl groups. The optional substituents which may be
present on these groups i nclude one, two, three or
THsGasS USsd hetsintise wérat talkyanhethergireserdras agyoure ot part of a

sa di ff t d f
GioGminclales STRGDE Proendhed: Sne Sl BIURS. 51" SEHNHE C1s alky

G 4 T D, oo, B sy, o

|
@rterhutyligioups. Simjar thalarmes abtaryl' g alyny? e insanded to
Sl s XS SRS s AR 91 0 O
alt Cg(ig/oreogq -1@??0%36 FhkOositiortal SsubEBtUYMY Waiiich may be

_ . hal'o ox?/, e.g. 15 trifluoronethoxy or
mHeénioon rtieesw gyqunshinelude- @1, twogtimpraor oL sutgt%ge@tg where

-S(O)2R4, e.q, - i

SRS e DR e, o eretetipped € gofbod rom halogen

éa’cg)rerrsgsz!@gzlﬁ?riﬁ,%glorwegﬂﬁ]rﬁinegﬂmae g%ﬁs,eort-‘m-l,%(@hi-buﬁ@gl?“
n 0 e a t

Mere & 3570 aptionalyr ubstiwed SRR SPRFOTR bave AR HGTORR: and

a I . ' f '

BubepriGOiP e e eOE ratcheRn Cad' ki gRRILOBRL -CO-CH or

JCOMEHAHICORHRS, t b.gt heCONHBHyN tOONRYB, tehgy -BIGN(CHa)z,

attached, to forma heterocyclic ri

KRR YctF@CHans6 RiPXhes-SpMesham 59?@3}9?%9866%@@ ©.g.
. rd

UG hE o IR AR JIOF Ol SO g ostorors

SO, Par tS@QLEH; eCanmEiiodthiy, egcmeibylthio oy cethyithio.ngaino,

SOy, ¢/ LSO . :
g SPRSELE! YRR 2 MR, oS8 R aroues
B+é°%ﬁ%§r§wh 5hy$%- tha0addie sapsthahtegm@se smaptisadee ame or

I ncl | uorine, chlorine, brom ne or iodine atons.
diffeyDt2004/ 113347 PCT/ GB2004/ 002621 The term

“hal oal kyl" is intended to include those alkyl groups
just nentioned

In addition when two R* alkyl groups are present in any of the optional
substituents just described these groups may be joined, together with the N
atom to which they are attached, to form a heterocyclic ring. Such
heterocyclic rings may be optionally interrupted by a further heteroatom or
heteroatom-containing group selected from -O-, -S-, -N(R*-, -C(0)- or -C(S)-
groups. Particular examples of such heterocyclic rings include piperidinyl,
pyrazolidinyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, imidazolidinyl and
piperazinyl rings.

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

atoms.
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substituted by one, two or three of the hal ogen atons
just described. Particular exanples of such groups

WO pakaos47 CF3, -CCl 3, -CHF2, -CHCl2, 5 -CH2F eeiiGB2004/002621

-CH2Cl groups. The term "al koxy" as used herein is
intended to include straight or branched Ci1-6 al koxy,
e.g. Cl-4 al koxy such as net hoxy, .ethoxy, n-propoxy,

i sopropoxy, n-butoxy, sec-butoxy, isobutoxy and
TienterhutiiyalkylHE véridedyto iasludedhose alkiyhgdipsrivsunhestioned

any of these al kox roups substityted by one, t or.
UReEIteR] bycone. aliOTaTRE 6t thehalpasR. JBHR 4l dpscribed.

J S eqf SNER ar : a QrE2, -
[-g@lgg{??a%%é?ﬁ@%?—lzﬁ grOLH)rg. | %s'ﬁﬁlggg her%i n the t@rF?ﬁ CHC,
“GHIJFandiOM,Clsgroupended to include straight or
branched 15 Cl1-6 alkylthio, e.g. Cl-4 alkylthio such
as nethylthio or ethylthio. As used herein the term
T LRGxy" Us ush iR Mended ihendedstight el biddiched
I-ﬁ‘lé%Hpgur%‘g&yNﬁ%lgégacﬁgg%éﬁll?glgﬁengl% td\;lvli‘?er e Rla gomd .R1b
Css aliobty] ade fanddtxyysuchrasopetiunal BhoxibsPreReX a4 ISopropoxy,

B ARl FOSL e PR, U B8 v

PRlUdeRAHYorHBSE ikekgroliss stlestitetedalykyme, gnolgr thiéeshalogen
may contain a further heteroatom or

alones @t dasordaphpyRy gPadisulaicexamples ingluds, -O8Fz4r@MHCla,
T 1 ~Qr Rart i~cAxl | es of such

gg?ﬁ?%%“?%g‘??ﬁaf@?dh'gééﬁ'%?:'ﬁpggﬂy| gr oups

i ncl ude optionally substituted pyrrolidinyl,

pi peridinyl, nmorphglinyl, 25 thionmorphgliny] a

As_useddarripy tbprt@mgalh%@r isUptended do Mﬁl%éﬁa'gﬂgor branched
bsty S [ i

RapEMMIRD S-S ARUTRY ol B MR 190 T elibithio

substituents as descri bed above in relation to the

ﬁh@%&& mﬁpﬁrrrtpl ‘%ﬁ;@ﬁé&% !‘2‘8" @@[@lﬁlégy Ls:igﬁeqccge%i {Finclude
Bgé%_si-ﬂll-ﬂﬂﬁ%‘hﬁn Rﬁ(lﬂm)?whékéemq & Ritisuskehr ifi@pendently

-9 WO 2004/ 113347 PCT/ GB2004/ 002621
aGHyEiatysubstitut jsraight  or- ioaneBed -alkyl (arppp 3aHpoth together

R B T W SRR, e
heRrBERNbARYIDYgrble aviactP Gydy i ontaincoapduritksr dfetereatom  or

i nvention include optionally substituted C3.10 12
betareaianpieantaining group such as an -O- or -3- atom or -N(R™©)- group.

Particular examples of such optionally substituted heterocycloalkyl groups

include optionally substituted  pyrrolidinyl,  piperidinyl, morpholinyi,
thiomorpholinyl and N-C1.¢alkylpiperazinyl groups. The optional substituents
which may be present on such heterocycloalkyl groups include those optional

substituents as described above in relation to the term “alkyl”.

Particular examples of alkylene chains represented by Alk' and/or Alk? when
each is present in compounds of the invention include -CHg-, -CH2CHa-,



10

15

20

25

30

groups. Particul ar exanpl es include optionally
substituted C3-10 cycloal kyl, e.g. C8_7 cycl oal kyl,

w®@e0083138a7 cycl oal kenyl, e.g. C3-7 cycl oal kenyl pPCYGB2®8/002621

Particul ar exanpl es of cycloaliphatic groups
represented by the group Cyl 10 include optionally

TR UGB | relfipge) st S PLHICH(CH)CHz-,

(e zmﬁnbercm(ozi-lg)@wzcﬁ-lzcxcﬁbm@enten 1- yl gr oups,
especi ally cycl opropyl. The optional substituents
whi ch may be present on the cycloallphatlc groups 15

OBRIGPE e BB o BN B LiStE O i

Sampowridsydf, the. ewventidridcluate eptiorally Imllbeﬁittéi:aﬂgyd cyclealiphatic
hal onet hyl or hal oet hyl such as

groHpS. u&a@tmafﬁ;am%% Ift%&lel ?,Pt@ﬁﬁﬂ\lf Qﬁ?@&ngﬁlm&v@%'kyl eg.
g?'ﬁ%‘@&&? oggf)éaﬁlgéglfgng 5@%3] ¢ (Qo ggﬁwo&éﬁg?bet hoxy

such as 20 difl uoronethoxy or trifl uoromet hoxy thiol,

%@t@a%'yr Sy Ss ot sinalBhgic plafbs Maregtatbiesifie aroup cy
ﬂn}eﬂ@(ee ek dnf bstitebH i GE/eIBrd, %y@bbﬁtyiﬁ éydlopmrnwlpbycmexyl

groups I n a ‘straig

byciotepdyd, cz-caalbbyte@n‘eybhéa Wclopanéerréfyb @ndt h%cvcai@@@'éen -1-yl
| and RS is la cloal kyl, -OH, -SH, -N(R6)(R7)
95%%?%9?%3’%’&%0?% each 25 independent|y sel ected
froma hydrogen atom or an optionall y subst it ut ed

al kyl or C3_8 cycl oal kyI group],

Theoptioa DS tiueoR WhiChsnRsae bissrb on. fo@cm@anphatnc groups

%%%ﬁfcﬁg%% a%uﬁ( ﬁ&)s %%%9%56 i % more substituents

sélé%h@(’%hﬁbllqo eﬁ@%%@r(@?@%kyll\lé@)ﬁét?iﬂ?ordetggl haloC1.alkyl,
(. h) IC(m% & ( @?pgimgf g&QIN(@é?@%@eﬁﬁtgﬁg)oro;rlf&qromethyl

) o Yo IO O o <o

Mhombaetlm&n’pbEﬁ)@blkAky,Se.ghaiatmnemokyjdm hedxwihpxy such as

S OHRCHD- . - CHRCH2CHR- and. - ) _
ﬂ?%ﬁanefﬁ@xmq%ua@m%ﬂm%q@ el 524 o ialitiol or
I@iﬂﬁgilt g 3@y, thivsamng €\=9¥ Gy BENIR) [where R* is an

utyl, opentyl or Cy X group. Optional
-OH group or a C1.6 alkyl group], or Alk3e Fl\/é groups in which Al® is a

straight or branched Cs.zalkylene chain, v is zero or the integer 1 and R%is a
Cas cycloalkyl, -OH, -SH, -N(R®)(R’) [in which R® and R’ is each
independently selected from a hydrogen atom or an optionally substituted
alkyl or Css cycloalkyl group], -OR®, -SR®, -CN, -NO,, -CO:R® -SOR®
-SO,R®, -SO;R®, -OCO,R®, -C(O)R®, -OC(O)R®, -C(S)R®, -C(O)N(R)(R’),
-OC(O)N(R®)(RT), -N(R®)C(O)R’, -C(S)N(R®)(R7), N(R®)C(S)R,
-SO:N(RE)(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(R®)SON(R")(R®) or an optionally substituted

aromatic or heteroaromatic group.

-10-
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substituents which may be present on such groups
i nclude for exanple one, two or three substituents

wokiogh13zey be the sane or different sel ected fPOMGB2004/002621

hal ogen atons, for exanple fluorine, chlorine, brom ne

or iodine atons, or 10 hydroxy or Cl-6 al koxy, e.g.

nmet hoxy, ethoxy or isopropoxy, groups. Wen the groups
R6 and R7 or R7 and:58 are both al kyl groups these
Ranicplar exayndes jobiAlkd chaingeinbledewiGHe-1 HeHpCHew mHCH2CH:-

whi c e attached, to forma heterocyclic ring.
%&r&ﬁ@g%?@a:ﬁ%mﬁ ngs may be optionally interrupted
by a 15 further heteroatom or heteroatom contai ni ng

group selected from-0-, -S-, -NR7)-, -C(O- or
Whes) R5$: @%lﬁ%ﬁnmﬂg}f supreseakaspl Gss eYcleglky group it may be for

het erocycl | ri j d ' i Qi :
BB BhGproRM B S A Rt bloern aroup. Option
Sutstialdrids Mtich imydes phéstintyh sueth gropps dzdlugée for exgenpl2lne,
Wien R5 is an optionally substituted ar

bex oF deefmbsHiuenst Whian may b%@%ﬁ9n§ueﬁgggpt%§osifgected from
@%@@%h %ﬁv@i&@sgﬁﬁﬁk fiorirR]. AHIGhd, Dr&ine o |S@iﬂ§g§&b)ms, or

ed aromat1c groups represented by
h{drogy ou . @Koxynelgidesthoxy, etiaory e isoprOpPEXYi Grovips.
bicyclic fused ring C6-12 aromatic '25 groups, such
as phenyl, 1- or 2-naphthyl, 1- or

WHH fh%?rgﬁgﬁwmﬂw R7 o Rdadhy R® afe bodeakll groRpBshese groups
especl alTy enyl . Heteroaromatic groups represented
mayt teejoinrasty pogather with dlae N atoretcavpich they age attached, to form a

onmt i A ni | ,
Prl=EaRfera ‘S %7 HERaSORE Ro8dnal bRy HBrybtel by o
fHH WietBfoaibrnt 610 BBterbaIn-cORtaliting 'tbup tdedected from -O-, -S-,
h aromat i c_gr oups may be for exanpl e nonocyclic

Hﬁ(%%ii-@(@&ns@@ (S ngumoﬁafﬁggavemp@ggbgw@w@ﬂg{:yclic
GBS, FUREBAEL o, Ui zop R ShoErbAA DR,

P?Fr@ﬁdlﬁylf,)ﬁﬁiﬁbzolw’lmumdqﬂpé@izmyhgn@me, two, three or

our heteroatons sel ected from oxygen, sul phur or
nitrogen atons. Bicyclic heteroaromatic groups

;\l{?ﬁéﬁ’?@ig %h %?%%gf sGbSbteqt Sokdatit (R HateroBRSHSHEroup it may
uséd ri'ng heteroaromatic groups containing one, two

be anyrstichlyed @y asteswriteel ereindftér iorelakiogén Cysul phur or
nitrogen atons. Particul ar exanpl es of heteroaromatic
groups of these types include pyrrolyl,

In general, optionally substituted aromatic groups represented by the group
Cy' include for example monocyclic or bicyclic fused ring Ce.12 aromatic
groups, such as phenyl, 1- or 2-naphthyl, 1- or 2-tetrahydronaphthyl, indanyl
or indenyl groups, especially phenyl.

Heteroaromatic groups represented by the group Cy' include for example
C1 heteroaromatic groups containing for example one, two, three or four
heteroatoms selected from oxygen, sulphur or nitrogen atoms. In general,

the heteroaromatic groups may be for example monocyclic or bicyclic fused

11 -
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furyl, thienyl, imdazolyl, N Cl-6alkylimdazolyl,
oxazol yl, isoxazolyl, thiazolyl, 10 isothiazolyl,

w@yadaasyt , 1,2,3-triazolyl, 1,2,4-triazolyl, PCT/GB2004/002621

1, 2, 3-oxadi azolyl, 1,2,5 oxadi azol yl,
1, 3, 4- oxadi azol yl, 1,3, 4- thladlazolyl pyridyl,
[
o PGB 321 Wbnodd e HeRbarcpei SLfSURE g for
ekgmiple Hexnzof snxyherriberecbhhteafoadqmatlc groups containing one, two,

di h b th b t | i | vl
{h{a%mr'rfg)ﬁr h e%i%?n%é? ex@énfi@rﬁ]négysrshs BSlohut gk Juifadest gtoms.

g] ¥fi¢ déter 8 ﬁﬁﬂfoi‘cﬁz%&éhple eight- to thirteen-
2|soxazo any
melmtmre]dbfelsedpwgahyteroqmmmgmqps copfiaitinghidngy [two or more

m dazo yridinyl
PERAeSs sdstpg, et A vaen, Suuthr rtiqlen stomsyi ny
pyrido[ 3, 4- b]pyridyl, pyrido[3,2 b]pyrldyl
yrido[ 4, 3-b] pyridyl, quinolinyl, |squ|noI|nyI
Eﬁﬂm a;zemples of hgtﬁpgn{omatlc groups of these types include pyrrolyl,

flg?lr gwéagzle%f‘dé&gri)qﬁ'éhl 6a'|l{‘y}'||110d:115z %70% I |soxazgl)y, thiazolyl,

oi soqgu NGl n

Ilidtl’ﬂétdﬂzﬁ qb&ykazdyl m;mmmiown d)ﬂ 43m@i®lﬁ$1 2,3- oxadlazolyl 1,2,5-
8-naphthalimd glrazoo43d]pér|md|n

pYadRZoNL. d] @Mweqﬂﬁgv Lt hil éhtitaiadizgpiyr i BYEAWyI , pyrimidinyl,
3 3

ﬁﬁcﬁ%ﬁ\g %frggﬂrn’%éﬁ'hﬁnlﬁ%l %mglh g%ﬁgﬁ%@@&g%{sﬁé@hﬂ' B¥hzofuryl,

[2,8+dihyalr8]bzniadpfayyli di nyl benzuthaieaylo[ 3, 2- B, pdihyiraldenzothienyl,

EbeSifnao s Sraabb [ itdotiy L, Mizaimg bepgimidazolyl, imidazo[t 2

g!@g P'BBrFi%ﬂ%ﬂolﬁ HamebkaFSVINHenzBoRuBSlyI, %dzgw}anyl [3,4-

tuents whi ch’ may be present on arohat |
Hdtydr@ibeomyranylgqumpzohrafjre@lenmmybwap’réhmd)md (mu:lazo[‘l 5-
°l5*éi?@&°?ﬁémé“eiﬂﬁ%ﬁﬁ%z‘?répgﬁﬁaa%&@%ewwﬁ%ﬁ $yAa0[3 4-
B}&md I, pyrﬁa%([mﬁgwﬁdylb ml,a Fl psyridyl, aqhmonegan @b@m\olmyl
stituted

or 'an"amn ; -12 V\D 2004/11334
puthatsiag4/ 0026et1azolvhi no, A, 7(8-te&r>aaméroqumlaxy| 9,6,7,8-

I

ey SHRIhOM co WO B P T ristpop R L mbthalmipyy or
hhpﬁthalmﬁmlllsdc\melae R1,8- rga@thalzr}ngﬁ@lﬁl g%bl@y 3~ cﬂpyﬂlmldlnyl
r t er oar r .

?%Qﬁ?eaﬁ%lggu%lﬂmgﬂo Mp 2- d]BWﬂN(qiaﬂ)z pyrdﬁq%g -d]pyrimidinyl,
W, -SRI S, - SRERIZ2 pyrainy.
plyrralof®R-hpylidiayic he dhiizbid[3 @Fajppﬂldlnyll,\l( SQARbb] B 2-a]pyrimidinyl,
tetrahydroimidazo[1,2-a]pyrimidinyl and dihydroimidazo[1,2-a]pyrimidinyl
groups.

Optional substituents which may be present on aromatic or heteroaromatic
groups represented by the group Cy' include one, two, three or more
substituents, each selected from an atom or group R'® in which R"is R'® or

L8AIK3(R'%2),, where R'® is a halogen atom, or an amino (-NH,), substituted

-12-
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- N(R12) SO2NH2, - N( R12) SO2NHRL', - N( R12) SO2N( R11) 2,
“N(R12) COR 1, -N(R12)CONH2, -N(R12) CONHR11,

WO NORIPBCON( R11) 2, - N(R12) CSNH2, - N( R12) CSNHRIAT/GB2004/002621

-N(R12) CSN(R1') 2, -N(R12)CSR1' , -N(R2)(OOR 1, 10
C-NR12(NR12) -SO2NHet' [where -NHet1l is an

i ey TR R GOy SREFULERTRPBIYR Brmy, carboxy

(accggﬂ ) Oésterifiédréanoxyt, @i6) gS%sﬁéﬁ)utegrtblmpspOR [where R"
Het NHet '

sNoRL ) BT, asizn  Faetptaany] e, AR s -SipsHh -SOR'™,
SRR DRSO, SRR SONREg PR 0N,
@0N&R1éthR11 Ixcaw(R ) -GSD)(-R“)Z,S(MQR s.og%t Dlyizere R12 is
groups], - A '& %%@ﬁ "N(SO,R"
al\k'm@%wm)%@ it 'rmg? c%_ﬁf‘ grOUP] (SO, 3?
o\ C)\%/‘Q'Sem bon or Nf-liR ‘NR”?QOQN(E 9BnS: N(—F@ jGOR',

| nker atom

%mmwz,suw(ﬁ%))o@]\mgﬂau gMR&C Lﬂﬁad ci\l 12Q’)CSNHz

R A R e
Q:RIWRWNR@ %ng[—bét“e;\/_@heﬂé ipgHeth isnare@ptiohally sdbsttuted Car

, groups; and r is zero or_the
cmhegemnd. grcmp @wtlcmallv tcomalmlng@népcmr@@rea@tsar tPar wheatoms or

t 11 of 1
BT RIRK i RIS GNERE, SRS plReORENRret!
qn(Ri‘P{cf@Nmﬂ 2R (NBOSN6leth tBe)zgll(Rifm-leil_G[&wheﬁ'éRl-@te)tr is an
is alinker atom or group it may be for exa
epvm%tytsubsmutﬁ@ mAnARYENC Go GATBaSYPNG o Oaﬁ&%é&)ﬁtammg
12
a%séjr %or%(oéﬁér SP%) gn'sat&'i'\'ksR%Q)\I R ) ?[-Q)r‘ S(0)s-
en eim oICANER P gt e@SN(Ri‘ﬁ)Hetj al WR“ge@N(R” Het,

g@ﬁ?@&l R12W%R@é\h SO%% @ypq ﬁeg%%é/l groups; L° is a
f%%%é?%@ﬁz? %‘C?}\f(@%%) %2 L ﬂé\&&i ( g?\% Rh Bgtloné@ WGbstituted

shialgdit Wlﬁ?ﬂ)ed Gn.0 BtsylenheCes ahkemmna @ran W@Ilmmylene chain,
TR R A T .
s iRslsdrst 8P9] or -N(R'?)-, e.g. -N(CHa)-, 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.

When L® in the group -LPAIK}(R'®), is a linker atom or group it may be for
example any divalent linking atom or group. Particular examples include -O-
or -S- atoms or -C(O)-, -C(0)O-, -OC(O)-, -C(S)-, -S(0)-, -S(O)-, N(R%)-
[where R® is a hydrogen atom or a straight or branched alkyl group],
N(R¥O-, -NRIN-, -CON(R®:-, -OC(O)N(R%-, -CSN(R%-, -N(R®)CO-,
N(R})C(0)0-, -N(RY)CS-, -S(O):N(R%)-, -N(R*S(0)-, -N(R*)CON(R®-,

-13-
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woreeog/11333n one R10 substituent i s present theseCTap2ive/002621
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the sane or different and nay be present on the sane
or different atomin -Ak5. Cearly, whenr is zero

R SHE S R TR ARl U e o &

grfﬁ@aﬂﬁe@@n@lyl%theaéméwrdw@em al kynyl group. When
Oa is a substituted amno group it may be for
exanpl e a group -NHR11 [vvhere R11 is as defined

Q\Er%\ﬁ% 1R g?o%f : wﬁlkﬁﬂiﬁ@‘) é\ﬁﬁ‘ﬁ%eg 13k} ﬂtl sAbBPuhderstood

& sane ere s a 'hal ogen atom
tHat trey siitsstituent ex aobstituents IR1GY nnr:ly,l beqtresentrun an)bsmtahh@ parbon

Stoe 1 R W HRre e dhan pner e Bubstbyentss bugke sy Moy be
HPYBmaF dﬁérer@?é%bﬁ%?pﬁégré@nl’ onEﬁieeééﬁbe& §iFERM% Htom in

groups represent roup Rloa i ncI ude groups of
ﬁ/&lk?m Cdaearlyo}zmelner istrareiand Ak ubstiteerg tR'S] @hpresent the alkylene,
branched, substi tute

alkenylgae pr lf)myrene I}ﬂ;n rep{eac'erbtﬁa by ll'@(o Bpg%ﬁ)ﬁps %Wo%lgwy Ialkenyl

'o?QngﬁW rolP sec-butyl or tert- butyl group; a
C6- 12aryl Cl1- 8al kyl group such as an optionally

substituted benzyl, phenylethyl, phenyl propyl,

&Rei‘rggrda% gfg.{% ity é%grglér{bagr%hgt ongrﬁél fog Hﬁ’tp ea? gdoup -NHR™M

gml R”Is 2N il )| abbvé}@a@@tdud -NIRS Qwrmeln each R group is
12aryl oxyd - 8al kyl group such as an optionally ‘
éﬂﬁ)@s@m@@ﬂ'éﬂfy%ﬂ%tnyl oxymet hyl , phenyl oxyet hyl ,

1- napht hyl oxynet hyl, or 30 2. napht hyl oxynet hyI group;

an optionally subst i tut ed C1-8al kanoyl oxyC1- 8al kyl

WWhen,RSUddh ashatogeinv atomy | ibxyaettey for pramptenyl Gugritesyehlorine,
or pr opi onyI oxypropyl -14 WD 2004/ 113347
pranns2ened 9M- group; or a C6-12ar oyl oxyCl8al kyl
group such as an optionally substituted
benzoyl oxyet hyl or benzoyl oxypropyl group. Optional
dAben iR'Teie 8 pulsstibuted dydroye qmswsg thinc prawp ikaoay be for

at ons and ro 1as g:rl be ove 5 When AIKk5 is
rﬁxéghorlﬁ i L@g SE@ etHg {Ve t may be for exanple a

Esterified carboxyl groups represented by the group R' include groups of
formula -CO-AIK® wherein Alk® is a straight or branched, optionally substituted
C+.s alkyl group such as a methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl or tert-butyl group; a Cg.10arylCigalkyl group such as an optionally
substituted benzyl, phenylethyl, phenylpropyl, 1-naphthylmethyl or 2-
naphthylmethyl group; a Cs.rearyl group such as an optionally substituted
phenyl, 1-naphthyl or 2-naphthyl group; a Ce.12aryloxyCs.salkyl group such as an
optionally substituted phenyloxymethyl, phenyloxyethyl, 1-naphthyloxymethyl, or
2-naphthyloxymethyl group; an optionally substituted Cs.salkanoyloxyCs.galkyl

group, such as a pivaloyloxymethyl, propionyloxyethyl or propionyloxypropyl

-14 -



-CH(CH3)-, -C(CH3)2-, -CH2CH2-, - CH2CH2CH2-,
- CH(CH3) CH2-, - CH2CH2CH2CH2-, - CH2CH( CH3) CH2-,

WO SHCHBY CH2CH2- , - C(CH3) 2CH2-, - CH=CH-, - CHERBIOEB2004/002621
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- CH2CH=CH-, - CH=CHCH2CH2-, - CH2CH=CHCHZ-,
- CH2CH2CH=CH-, -C=-C-, -C=CCHz- CH2C—C—

EPTRE S ASEERR SuotSB 5E BB pubstvies

‘enzayloxryetbyl ersoémzoyloxﬁé@b%f g@up: NOBlighal. subsltuents present on
atic chains re resented by

e ali
Ahé%b‘b(g"@g@ieﬁ bﬁ*tg)ff@mgrpumas@@sew ahayeo
three hal ogen atonms in addition to any Rloa groups
that may. be present. 15 Aryl or heteroaryl groups
r\/&beres%éﬁt isdptepenthin gr @sps sebettuent RJﬂJayrbsz fsteexamisle ®1-CH,-,

REE b o (ACHRbRos. acH-lser 1 boaapBeEror “tHeH(CrooH:-
GCPOHEDH,CHE A CHAISRS CHEHTRN AL OURE CIBYOH,,

be attached to the group 1°inc of “for

E}H-aHQFbQFd)@ 2- atbhCol=Giey, le:Gb-hiCHﬂCHQCbIQ- mGHz())ﬁ;rCHCHz_
%%Hﬁﬁl@'? PRGT Rt o5ttt SERECRRCHE -Rrhb=cot,
bheChigCeL,0aCo Thaipy obﬂémlgahfawp@éu éy rtsrfag 166 OHP%rEE ab- or -S-
%%Pﬁc&&gnéﬁbgg} 'SN( pe ?\HCHa)s- gm@ﬁt The aliphatic chains
parrtge(%?@:i Hé/u%“sf? G}aa/ Zﬁi g‘%ﬁ] “Q%Hbﬂﬁg\%glb‘?%e }@Qa%tﬁéeeahalogen
afene reddditionutosdriyt R drqupsrteat ey e, présargazol i di nyl,

pyrazolidinyl, piperazinyl, norpholinyl,
thlonDrphollnyI plperldlnyl or thlazolldlnyl group.

I I%JO t %ﬂpd &n, _
opt |d£nal 'y b I?ﬁ% I't ut gfje%%gfegﬁw ohpée yﬁéor c§'2: 'Q%l/fje mono
gF b@pﬁchocsmtlooa&\v sghdfituted Gans aroMatrc;rorrGt;yg Hmerrwmamc grolids as

&, % %4f7 RCT/ GB20Q4/ 621 on -NHetl include
%ﬁ?% g’?%%‘% ¢ 195 % RO, Vbe Sro@aliR @ddyeteroargmatic groups
hreet @théd:hb’d iodthatdreu B cBATpolRYS Bf FormitRe{ 1! byPh N Barbon

yShrjoups rep resen% ed‘gem“Rlo [ r?gl ude ruorl ngﬂ ¥ m
emnapr heteroaiomr 619 nérqgemaé@hnes appropriate. Cl- 6 al kyl |
e.g. nmethyl, ethyl, n-propyl, isopropyl, n-
It will be appreciated that 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 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.
Additionally Het may represent, for example, an optionally substituted

cyclopentyl or cyclohexyl group. Optional substituents which may be present
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butyl or tent-butyl, optionally substituted phenyl,
pyridyl, pyrimdinyl, pyrrolyl, furyl, thiazolyl, or

WO kioenyd3s7 C1- 6 hydroxyal kyl, e.g. hydroxymet hyPCDGB2004/002621

hydr oxyet hyl, carboxyCl-6al kyl, e.g. carboxyethyl,
Cl-6 alkylthio, e.g. nmethylthio or ethylthio,

S ATy BT thlse bty FRRERR Y gler ey " s

ﬁé clo%hﬁhatﬂﬁjrb@?ﬂy or ethoxy, hydroxyCl- 6al koxy,
e.g. 2- hydroxyethoxy, optionally substituted phenoxy,
yrldyloxy t hi azol yoxy, phenylthio or pyridylthio,

Egrt|cgga]¥l&oxglfdﬂé!tom§oggf %lr erléts)éhte‘ar P(mllﬂtgﬁ%ﬂl.lorlr@ “chlorine,

"OXY,
brdrfnhswdmhhé)dtomshai @Cslalkgll lecgqmethyg ethyl, n- propyl lsopropyl n-

bbb ioholen Shtogabas et Bissd; Siadh PHAGHS B,
f@_\( %&g?f@ﬁy &136 %&f&é{f&flﬁg@( _ﬁ%ﬁ}_@d’/rﬁﬁwpor hydroxyethyl,

aatboafl+. m{yfk,yé,g @agbowmhybn@t@yilkythhioaleigudnewlthio or ethylthio,

&3 b%gi/@ Sliions gapaghoxy@"&yqﬁp,q;ﬂ gﬁqbﬁg@h@ ! &5 Rrboxy-
;ﬁ/ﬂh@' Wii@ll&ﬁ@l'e@| K¥tho @r &h@kﬁ)’h?dfbmiééwoxy, eg. 2-

am noCl- 6a 20 am ' noet hox
Bydexy &Ry n@mpr@ﬁy k@b@stl’rytegi @éengmm msidylegyy , thiazolyoxy,

TRt o e BENAR, Car Vo e, fusigbutyl or cyclopentyl, Csr
@yd:léﬁlkéfQPW @? nOQi @p)én@/loﬁl rrehambaeamyapr O@QXV trlﬂilbﬂﬁnethyl

such o or naphthali m do,

mamaplhmm Prél dtslﬂuarqmeihowa%ﬁ Mam@n (sgmjnethylammo or
b
el BE oo CIERin G CRAEANE R, o

flaetol.calkplandng| | yC%L(GEb)NHg edonben-ﬂ(gEIFa)gNhigpl zémﬁﬁid) (-NH2),
t hi_.oC1l- 6?11 kyl, e.

aMinelorsAlkyl.- ﬁH) thl 1;?1”& el @%ﬂé@ hylet g:yledialkylamino e.g.
I

R A o O I SEENR) o s

€1 hgtiatiylamoinaCpéadiyg| |, eQ;, 6dimhklymmme’ibydul rﬁmngo[)n eﬁktgxy, e.g.

T TS RO e

GhiRetkyiieynocardgnyl cﬁnﬁthylmﬁia\bbmaxpocar ity lafinoethoxy,
et hyl am nocar bonyl ;” Cl-6di al Kyl am nocar bonyl’, e.

ulmrhpylamlnpmdemdln@thylam@owgp_g)wmchgmh asp thalimido or

SEPAREINRE 92 PN A g 0. o

3'?5?% ?/LGr:ﬁrE%Xe}tﬁqL@Dw) , a0 OIE. Batlery | AIRT o esr disfined, abow], Cis
alkanoyl e.g. acetyl, optlonally substituted benzoyl, thiol (-SH), thioC4.salkyl, e.g.
thiomethyl or thioethyl, sulphonyl (-SOsH), Csgalkylsulphonyl, e.g.
methylsulphonyl, aminosulphonyl (-SO;NH3), Cj.salkylaminosulphonyl, e.g.
methylaminosulphonyl or ethylaminosulphonyl, Cs.edialkylaminosulphonyl, e.g.
dimethylaminosulphonyl or diethylaminosulphonyl, phenylaminosulphonyl,
carboxamido (-CONHy), Cs.salkylaminocarbonyl, e.g. methylaminocarbonyl or

ethylaminocarbonyl, Ci.egdialkylaminocarbonyl, e.g. dimethylaminocarbonyl or
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am nocar bonyl , am nocar bonyl am no,
Cl- 6al kyl am nocar bonyl am no, e.g.

woredohgt Bl nocar bonyl am no or et hyl am nocar bonyPErGB004/002621

Cl-6d ial kylam no 5 carbonyl an no, e.g.
di met hyl am nocar bonyl am no or di et hyl am no-

@a&%?q%%ﬁ%rﬁﬁpwa aggtp(b orﬁ@ft%g#l C]1 6%|d( y! aaf'ﬁlnggthylammo-
EavoBRYINI %?gd?&ﬁ)nb@mdmasaﬂlaﬁﬁhdfdér@@iwm ke @.c ardsthylminoethyl-

am no, e.qg. | am not hi ocar bonyl am no or
amiry:lcarbcmyt hi @ﬂanmw@ﬂammo C1 6alky|am|nocarbonylam|no e.g.

AT B i, .l

dar@)bh?’lbﬁﬂhdmt h gcar kmmgtrafaminocarbonylamino  or  diethylamino-

C1- 6al kyl am not hi ocar bonyl C1- 6al kml am no, e.
caibpnMATTION hi deaplsiaRRRaRATAI aIKVIBEERPIC( 9 nBethyiamino-

I . I
AR Aot Y S ppSmesons
amzno deret metisyihrpimothidearbooylamind eirhgtheidrpinotijécanberglamino,
@g@@{aﬁw@@ﬁ}%&ed 8 pen é;’“' hec%m//llar%%or%ﬁibcarbonylamino or
%’tlﬁ@%ﬁﬁoﬂ% |l1 Qﬁﬁmd ag,_ Eé?kylé’mﬁ'rothlocarbonleq salkylamino, e.g.

am nosu ony am no
ethyldrainbthisazripdrometaylamino, -CONHC( NH)NHQ, C1-salkylsulphonyl-

Cl .6di al kyl h | [ - .
SRS P oh o PAMRH PPN IRy 1 VARG, Crodialky-
Qﬁ?heﬁ 'aWnoSUbéb' t Lﬂlr?l@thylgﬁflmwyldhﬁﬁw p&o N iehyIsgpRénylamino,

pho I nesul phonyl C1. 6al kyl am’no, optionally
optienallyut ecsupstiiacani npkenyigudphonytamise,  aminosulphonylamino

ChSSoMa0 o BRI 080, avemiposuphggyiamine

alémklamms@lprﬁ)axbfla&myl C1adialkglansingsulphonylamino, eg d|methyl-
di net yI am noacetyl ami no, Cl-6al kanoyl am noCl 6ﬂ g
a@nmjnos qqugﬁmﬁoﬁétqi]l?thylamlnosulphonylammo optionally  substituted

mrﬁg{)llﬁ%%ﬁ@gﬁﬂglg%% 68t k%ﬁo n@ﬂeg@gﬁonﬁ&-&aﬂ@lﬁﬂﬁbhybptlonally

Xycar bonyl a
@Bbhtﬂuﬁedaph@iwammosolphenylammr@ogwkanoaianmno,oe 9. acetylamino,
tert- bu carbon | am no, . or &tﬂ i qnal | ﬁ‘i stituted K |
@@wa 0 A qoideihipRacslimibe) (rediehyapinoCrsalkanoyl

| oy, a y- | Cr.ealkyl
car gd % - e hﬁ?ﬁﬂ%ac@%ln@x Ci.salkanoylaminoCqealkyl, e.g.

onyl a
kamaty}émmprrwthdny Camlh@myi@mlnoﬁeaal&ylhrrmo pye.igdy lacetamidoethyl-

S s r&ygtégm aa?f 'Bé’Ste“ B @ﬁ@a’ﬁm SHiFgaroony-

%lﬁéo arhe8r-batbxyEaBBAYIafInG WFatdptiopallyhessbisiitutedabienzyloxy,
groups includes Substi uents of formula -L6Al k5R10a

wysd@meghoxy, pr dhiazelymethoxyov albeneylpsyr@rpnyigming, openzyloxy-
'cscfrboar{y?a"rlnﬂacga’lllzyl,Wg.gfOgéﬁ%%égrbgﬂlla%&ﬁ{dPQ)%ﬁ%thio, pyridyl-

methylthio or thiazolylmethylthio groups.
A further particularly useful group of substituents represented by R™ when

present on aromatic or heteroaromatic groups includes substituents of formula

-L8AIK’R™ where L® is preferably a covalent bond or an -O- or -S- atom or
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'N(RS)" 'C(O)" 'C(O)O" 'O'C(O)" 'N(RS)CO" .
-CON(R3)- or -N(R3)S(O) 2- group, Alk5 is an optionally

waegtiset ed Cl. 6al kyl group optional ly interregt/e82awy/002621

one or two -G or -S- atons or -N(R12)-, -C(O) -, _
C(S) -CON(R12)- or -N(R12)CO groups, and RlOa is

4L e LTl AR, SPIBE B, NSO

grcmm Aells isearebpth@fa’vlyewbdﬁtﬁtéd Beghlky gr@u@bpﬂ@nél@ @ehupted by
t R10 substituents ma

d,
%gggﬁngI r81‘ oPmra- @feMScor ghBp s ucH s aﬂc%)t;l rQON(R12) or
. C K
eN R Ce(?;e {'OOLI)':[(‘)S";‘» %p@elﬂgyl}ge%Qﬁfﬂt%ﬁ)ﬁllf%ﬁﬂﬁltﬁ@grHé‘thro{I% as herein
dpﬁm@bloﬂ ed DpMnaHMeudasltuMe@rhétero@rcﬁﬁéth wratip t &€ MeFeinbefore

ent e, need not necessarily be the sane
gFg e B/"Blﬁt'ﬂ? gbé In general, the substituent(s)

may be present at any available ring position on the

ar omatic or 15 h1gt eroaromati c group represented by
f@rQﬁﬁbredylWOﬂ] sibBtitupist ey abe finked tagether to form a cyclic

O, SEERVRR PR BB aronue: esierAdiosy oidbfasteh as

grathwlededioiesestitiehediexgescri bed for Cyl. Opti onal
sub'gbpltuen)tkysaov\hlgh may %e present 20 include those R10

atons and groups as generally or partl cul arI y
j ks laLi 1 a t

PR Hipotiated Bt 8ol Wil o ZRRERY Betiyepts are prosent
mdsetneteldermtsnecessdr&y berthe sad® @fbnfsoérﬁﬂlbla gfolbs My ggneral, the

k{ Itso t he conpounds to beforrred Suitable
§‘E‘P§ Euﬁrﬁ&) @r?ﬂ%&f‘ gg@@mave%ﬁhl? rigg Rositian| an ttw aromatic or

| ed frominorganic

g%&%ﬁleﬁgfﬁﬁﬁgﬁtgmfg@’ é(?%r om i norgani ¢ and
organic bases. Acid addition salts include 20
1 PRGBS el 5 oy o
@éﬂﬁ@ﬂ@ﬁ@é bPit iRfenttn l*h%?tdé' W%ﬁﬁnah%b’ﬁ&\éwé}aﬁ{aﬁ group as

p-t ol uenesul f onat besyl ates or na

hawineforsodescrbed fopCy. G@m@maoeammuembwpmamw be present

PP 3 07 S 088 BRRES 5 GO Bt omriciariasessriood i
falmtwrﬂtoesy mlmmmm héteesarbatatie gro@ss. at es,

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

Acid addition salts include hydrochlorides, hydrobromides, hydroiodides,

alkylsulfonates, e.g. methanesulfonates, ethanesulfonates, or isothionates,
arylsulfonates, e.g. p-toluenesulfonates, besylates or napsylates,
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oxal ates, tartrates and benzoates. 5 Salts derived
frominorganic or organic bases include al kali netal

w@2itd1B3wrh as sodi um or potassium salts, al kBtT/682004/002621

earth nmetal salts such as magnesium or calciumsalts,
and organi c am ne salts such as norpholine,

i L PSSl 4o it

Pldﬁ%\‘t’@tdlﬁﬂtelsn erialetetes phuanamtss) tralehbjesacepinatese lactates,
ecially acid addition pharmaceutically

@@i@tﬁﬁa’{ﬂ aleg|ans banzogifRs. enbodi nent, Y is -C(O-. In

anot her enbodinent, Y is -S(O) 2-. 15 In one class of

conmpounds of fornula (1) nis the integer 1. Wen in

Saltpdaridsd @bnf mon’gérac ot organis biaises iimtlede alkpli metal sakis such

Srediumer patasnE Faks DRSHIn S o415 et Tagnesium
o cAfeiuin At 'a‘ﬁH' é‘t’da}ﬁlooéﬁflﬁé r@fts QUkhoBs i ABAHoYne, plperldlne

substituted cycloal”l phatic groups include ‘optionally -
dintethylamiee oCdiethydgmoinessaligl. gr oups, especial ly

cycl opropyl, cyclobutyl, cyclopentyl or cycl ohexyl
groups. Cyl is in particular a 25 cyclopropyl group.

Baafutdryt D86RI RaRS S5 e6mBYEnGy Glceatding tcrmepmvaauofoancmde
unsubsti'tuted. Wien substituents are present the

plagrmacepiicallyc aceeptablel salls, wapegally é@l@h@dd't'@@ wé@ur@ﬁr:?utlca"y
flLuorin hl orine or brom ne atons, or Cl-6 al kyl
a?%%gblg 3@80, ally 30 Cl1-3 al kyl groups, nost

especially a methyl group, or hal oCl-6al kyI groups,

especially fluoroCl-6al kyl grao a
ircbae GmAIMER. ChIS 50U ko) AMoNEnRBERmeTt 3B Py S(Of-
PCT/ GB2004/ 002621 groups, especially a rret hoxy,

et hoxy, propoxy or isSopropoxy group, or
hﬁlwﬁlc@sbk@fxyompoupd;s of sfoemubd () Nl wothﬂ:integekdxy When in

LGl 08 g o 5 PR B s
C%Qr%kgesﬂ%c?agl?éé_%é ami no (-NH2), Substltut ed

am no, especla or -N(CH3)2, -C(O Re,
especially -C(O CH3, or -N(R6)C(O R,

In one class of compounds of formula (1) n is zero.

Particularly preferred Cy" optionally substituted cycloaliphatic groups include
optionally substituted Cs7 cycloalkyl groups, especially cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl groups. Cy' is in particular a
cyclopropyl group. '

Each of 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 C.¢ alkyl groups, especially
C13 alkyl groups, most especially a methyl group, or haloC4.salkyl groups,
especially fluoroCy.salkyl groups, most especially a -CF3 group, or C+.¢ alkoxy
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especially -NHCOCH3, group. Particularly preferred Cy'
aromati c groups include optionally substituted phenyl

w@emupsid4Particul arly preferred heteroaronmati cPQr/GBp®4/002621

include 10 optionally substituted nonocyclic
het er oaromati c groups, especially optionally

substituted five- [ X- r te i

G800 bBfiely i Bhody. SR L FlopsEy ORISR ot o

lsabEsEAIRoXy aroupsy eepecialy PhoroCqalkoky rgpgers, anostsespecially a

Particularly preferred optionally subsLi t ut ed

1Rfabe GEOURs Omateyeparbh estgrified Sarbv SRS YN PsCHa or
it uted Ylnathi rol ¥lati X I, i

W%@H)}’Ik B{J#Jlr o(yrl‘ls)2 by?%odi eﬁéﬁzgnéu?srt&gtze ?n%lmg?"oue sg .e cnall7y

INH@HE ubt heN(CHY)£T eCEDRS, edmedialtyer-G403CHHs,i ©rgeN(R)BEO)R’,

be an ei - b?_bt hirt een-nmenbered bicyclic fused ring

%%?ﬁ%'lm@%ﬁ r 988MY- oxygen, sul phur or nitrogen

atons. Particularly useful groups of this type

i ncl ude optionally fubst ituted indolyl groups. 20
Particutaulyaprefepedf Byt earoomticogadupsutinlude eontionafly csubaiijuted

be present on . argmatic.or hetero 1 C
BB Perio T brdiee SRR BN £ gAY nciue
opfdNafH( RdGkstitutad heoRbBIGICOr RettebarethticPagtdups), ardspecially
useful "optional substituents include hal ogen atons,
eptienllyl | subsstitised ndivec hiasr i sis-meembeissi nbetesoqopiaiic ogroups

Cl-6. al kyl ' -

cnBuftad Byo ol Bis g0 Aetelodtht ey ot BRuogtl Suphur
6 pitfdgdr MtdrhslorRéic@atliyirefsrmepoptionslly swtsgiituted! inpnacyclic
e s e heioin STRIG ol e, .

- ' ; LGal k
DL LBy BURME pyRSRSEUENY kot o0fs! g e
pretdbencaDtimandierodrofaGoRyup estyebe Bhesightatdthiyéen-membered
- CCRALK6) , . ially -CORCH3, -C@ .r.

fv'@_@gu'sz bspinG, ESE%%D&I@TF;&#%BXXQM&%‘% ig?f{'m% atoms.
3t N A 4T TR it
gaEREd3, or -N(R12)COR11, especially -NHCOCH3, group.

Further preferred optional substituents which may be
present on Cyl

Particularly preferred optional substituents which may be present on cy'
aromatic or heteroaromatic groups include one, two or three atoms or groups
R or -LAIKS(R'®), as hereinbefore defined. Particularly useful optional
substituents include halogen atoms, especially fluorine, chlorine or bromine
atoms, or Ci.s alkyl groups, especially C4.3 alkyl groups, most especially a
methyl group, or haloC4.salkyl groups, especially fluoroC+.salkyl groups, most
especially a -CF3 group, or Cy.salkoxy groups, especially a methoxy, ethoxy,
propoxy or isopropoxy group, or haloCysalkoxy groups, especially
fluoroC1.salkoxy groups, most especially a -OCF3 group, or a cyano (-CN),
carboxyl (-CO.H), esterified carboxyl (-COLAIK®), especially -CO,CHa,
-CO2CH2CHs, or -CO,C(CHj3)s, nitro (-NO2), amino (-NHy), substituted amino,
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-N(R3)-, especially -NH or -N(CH3)-, -C(O-, -C(S)-,
C(O)O -0C(O) - -N(R3) CO-, especially -NHCO-, or

Fen% chal nﬁcgﬁ)ﬂeZl%@%ﬁ %@%1 . k5 I? : 81-3(9"3 or

1, empetRily INBIGRICH Gfdupchai n, and Rl_oa is a
hydroxyl or substituted hydroxyl group, especially a
-OCH3, -OCH2CH3 or -OCH(CH3)2 group, or a -NH2 or

RS g 28, RO oS Yl B8yl on

@mmahalor ylemrbattanuattoegroupe deglade grdc@s7ofcferrb@|gyc_PAm5§R1Oa) in

ggﬁ%g t a" ?gr(i%, Lé/,\\fé@(zlrgg\t/a enly bcirg_ gy an gpo@:g'sgl atom or a
Wt bbseélamg -8iH-uBk wmgrﬁp %bg:if'ﬁ’% ESCBIBRL, -0c(0)-,

[ t
n&?‘%d&%@?é;ﬂ%cgﬂﬁa—g&%{);— gtprrrﬁ]QN( Ri)nespdcially ; C@NJH group, Alk®

6P B, STRORAR Y AR 0 o
SOH§CH§0P|§QHBE@MIQ%WRWE"QS A 1)éRoxyl OF BEBSHRULY ﬁyfgg)(ﬁ group,

or si x-nmenber ed rmnocycl i ¢ het'erodronmati c group

esheciply iy dAeHst wOChisre @ -Ofthi(Grigergaupnisor a -NH, or
t
04 0 SRR A Ao

et grmipy lespecially @nybptmwny%bstmmli Mhéhddykclic Cs.; carbocyclic
, razin
tsééqanzeﬁﬁéml%pw@ il o SBroonbr. SShe %uént gspesiglhe -NH- or
car bog @@}_éro@%jﬁfstﬁlgﬁﬂ?holﬁ? %tg%eégﬁéﬁé%wdﬁﬁfjbed
st t |etspemaﬁy j st dphmallyedsubstlnﬁédt Ipfyli:ro:hdlrirygﬁ lﬁ’ﬂ@aliblldlnyl
a
BiberigibEr R | IR Bh R aidiaes., FepPolmpou diangipholing  or
bme'ﬂélilﬁyl(érbu@ér Rd0ag ar? Fh@ﬁ‘éﬂa} é’ulféfﬁ?t%ﬂtrf{:h@r‘?)a?&%ﬁﬂ group,

group, especially a phenyl group opti
gepesia it @divg- otfe, Six-meroberedr emomms:llct hetHreammm: agiroup

ocain"g@ ?ﬁg\%{ glg)r r§r&§HgRF%r9]€%ﬁﬁB1 éc’ctftsctj ¥r,%2rt1 %xgéerwgulphur
aaomdg@sdenoﬁmlmoaél 8paEzMy Eﬁlﬁ@tltﬂt@@f gfro efur}/l thienyl,
npound of fornul a g 1). Partlcul arly erred

gﬁ'%?@'ﬁ’he‘iﬁ'@@ﬁyhcpﬂw h BY Gt dwln)ﬂsnlwldazinyl or pyrazmyl
SOt | B REuGY BFdmfed! BMonaP substituents on the -Het groups just

described include hydroxyl (-OH) and carboxyi (-CO2H) groups or those
preferred optional substituents just described in relation to the group Cy',
especially when Cy' is a cycloalkyl group.

In one particularly preferred group of compounds of formula (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 jbining Cy' to the
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Cl1-3 al kyl groups, especially nethyl, Cl1-3 al koxy
groups, especially nethoxy, halod _3al kyl groups,

wespeaiahiy - CF3, hal oCl- 3al koxy groups, especPEl/GB24/002621

-OCF3, or cyano (-CN), groups. In this class of
conpounds a second or third optional substi tuent when

rese p03| tion r t ha

FEr (o ol 25kt o Brah 1) PARsHarB Frefied ortho
sifdlituétits héidd& haldgen a‘rtbrriil:,S esb@éréll)ﬂ flgenes ak Ichicxrimé atoms, or
Eartr cularly described. In another preference, the Cyl

he @Kyl grcmns wapeeiale metbub Siistalkony QESW@St @St)ﬁeaurbmpthoxy,

P A bt BRI B G Clespecay

tOOEg dratyianoy+@IN), ;grpupé et tis olasb @f suhgiounde rat seqamitor third

descri bed. Were desired, the para substit t
ppiianal supstityept Waen grespntdn Rl wrseﬁaw%ér& 1 0Fti0 Jn9§§'°ns

BPiHd 5 &y Waa TLRR0] SPRGHT bF RIS PUBPLIAN (). as

peci af | uoro~or =~ chl oro) and
Rérein :gjeherall(ywnbpaetld,liarryeder;dru)edSplercama)tbeCp‘refgrmqes the Cy'

BRI SRBR, oY Yo TR BIE Padn B Bandipiping Cy' to the

F&rﬁéﬁaép%f%eab@mbuﬁd WoMREuUld (§RMPRHAREIRT phRr BUbdtituents
1) include optionally substituted phenyl groups.

Patudectiiose| parficulardy peaferied @rd@rmltuﬁntsg rlatr d@smmdrd ¥here

ARSEAL el g Py TRARIYE Bt SiPCREE, bftng or meta

§uggsm§@mgra%qugﬁh@ﬁwéumtl c groups 25 cont ai n| ng one,
two, three or four heteroatons sel ected from oxygen,

sul phur or nitrogen atons. Particularly preferred

BRAITRIEY bR A O BRAE B LRIcBSY REBLL B fuoro o

Bhilor®) and Cq.9xtkgblegpeckally azathyl)., pyridyl, pyrinidinyl
and triazinyl groups. 30 Particularly preferred
optional substituents which may be present on Ar

S93ERE Sl ARSe g BRI BRIBHAT nypheny
ahfAyklopRIMA) r as herei nbefore defined. Parti cuI arly

useful optional substituents include hal ogen atons,
especially fluorine, chlorine or brom ne

Particularly preferred Ar aromatic groups in compounds of formula (1) include
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
heteroaromatic groups include optionally substituted furyl, thienyl, pyrrolyl,

oxazolyl, thiazolyl, pyridyl, pyrimidinyl and triazinyl groups.

Particularly preferred optional substituents which may be present on Ar

aromatic or heteroaromatic groups include atoms or groups R or
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groups, nost especially a nethyl group, or

wh2000C1336nl kyl groups, especially fluoroCl. 6al RgT/GB2004/002621
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groups, nost 5 especially a -CF3 group, or Cl.6 al koxy
groups, especially a nethoxy, ethoxy, propoxy or

A TR R o s s ek ey PAFRYREY. GRREA “oblional

guBstRueHE lﬁcIQMéﬂﬁalcﬁg@N)atom@Séﬂféd‘laIWdﬂmhieomhlorme or bromine
especially -COR2CH3 or -CO2C( 3, nitro am no

atamps) or SabsAlkyl Lgr@upanemc@gfp@maﬂ Iy} ar m@ﬁf especially a

S B LG, TR Bl sl g Brohaaliy apups. o

espécibliyda @F@ gpsup, mr(mm)alkoﬂys grdudso espécialiyl p merhhlouyi eethoxy,

phenyl and , nono- or disubstit rou
\RFFPR,Q%(Yea%rh SABEINXYe OB | AT g‘é‘ﬁ%@@ﬁ(g}/(ya 8%\ o?speCIally
Th6MIC2ERA) roBpg it S50H: affp ol SEF @Fdwdoraaclwaﬁo (-CN),

especl a al ogen a al Kyl
ebtmﬁlpdmarb@yl,gemlalﬁxﬂm@ﬂg of - 6696 @h‘l@)a,smb@t N@htmmno

Z’E\Q—I% éﬂ@t%ﬁgqg@%'ﬁ fgiﬁf@@cwém ﬁ&)({rc;i‘lsggoC@%C' eshecially
BF -NRPISBRIM @BYkciafly INHETWAS

ACOTHY £trou
(chl oro) (fl uoro)phenyl, (f uoro)(nethyl)phenyl,
chl or ophenyl , cyanophenyl and met hyl phenyl .

A AL A RedlRS BBl (19 AR YARY anc
afsho-Coe %m&ﬂutedl fph@ﬂ?l %ﬁf@mﬁﬁ WﬁHWhléHS eHloh2 SubstitiERt .is in

| n anot her e m%nt &%) )2-. _Suitably
mruwlafeah;ﬁ sw LaBIK(R ru%omyar cﬂj@‘rhp RS mthgiefmed and is

SHRBARIN A o MMRPE T ol (Rl pbRy o R Mot

enbodi rrent R2 and R3 are both met hyI -23 WO

2004/113347 PCT/ GB2004/ 00262 0 unds, of th
ExPOP A SeTy SHESELPBE: WAy Ul TaRger (RgPepizly fluoro or

Idnfifb), 2yahO GnBRYL Bkyl Bspedlify fietiyp the ni trogen atom

amn mim o atons ‘up to 6 carbon atons.
Particularly advant ageous rings-are those wherein m 5

(e o Brasps s rerBib AR RRATer CnOTSNuofd)bienyt,

(fluoro)(methyl)phenyl, chlorophenyl, cyanophenyl and methylphenyl.
Particular examples of Alk?® when present in compounds of the invention
include -CHo-, -CH2CH3-, -C(CHj3)2- and -CH(CH3)CHa-. In one embodiment,
Alk? is -CHy-. In another embodiment, Alk? is ~C(CH)q-.

Suitably, R' is methyl.

Suitably, R? is hydrogen or methyl. Suitably, R® is hydrogen or methyl. In

one embodiment, R? and R® are both hydrogen. In another embodiment, R?
and R® are both methyl.
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the integer 1. In a further enbodinment, mis the
integer 3. 10 In a particular enbodinent, p is the

WO nioege34l. | n anot her enmbodiment, p is the i PCEGBR002/002621
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Each substituent Rd may be present on any ring carbon
atom In one particular class of conpounds of the
i nvention one or two Rd substituents are 15 present.
Sui t abl e val ues of Rd include -OH, -(Al k2)OH,
-I(\lléddm)dufﬁdsdeﬂﬂﬁéﬁm\éembg,_‘ f1{ ﬁdgl_yéjddfl'saéﬁﬁad Rﬂ\éiobgtthélrb@ size from
val.ues of Rd i u -OH, - - H
fp@oadIng. R‘mgg 'tlom?@t@% Diteaggn. @m%mym%ﬁtc@m%atoms
u - .
) 59 clodialggh v o liny ARSI Hrod MR wndi
-igteHBewa faarl2 - CH2 OCH3. Partlcular Rd substituents
include -OH, -CH2OH, -CH(CH3)OH and -C(CH3)20H
groups. -24 WD 2004/113347 PCT/ GB2004/ 002621
RAard praééd enisefiment ROt mtedertdie|d QMSIWé'r %bd&ﬂneﬁﬁ m is
each of the conmpounds described in the Exanpl es
Hae étager &r In arfurtlnereergbodlmeréomattlm%mteg@roﬁ ates and
N-oxi des thereof. 5 Compounds according to the
invention are potent and selective inhibitors of p38
Khreapesiculananidodicnent, p iis dfeoint@gernt  $planetherasrhBadifment, p is
thereof. More specifically the conmpounds of the
ithe éHEPBN2-ar e i nhi bitors of p38a, p38P and p38f32.
The ability of the conpounds to act in this way may be
sinmply detern1ned by enpl oying tests such as those
cessatr lshbstltuenit E)eqmbéepreséﬁt oar anmaﬂngarcarﬂdsm atom In one
d&g? % ﬁ g é ) ﬂ%ﬁ'Of yse i n nodul
IGH'@R/C 8?3 g QOW‘PPHH 2 of Higinvantien ene lﬂréwoaﬁ eSlthSt'B@tS are

Agegaﬂ prophyl axis and treatnent of any p38 kinase

di ated di seases or disorders in a human, or other
mamral . 15 The invention extends to such a use and to

b uag oty PR Bl or @Bl TRl iR BR°R° and

~(AIK*NR?R?®,

Detailed values of RY include -OH, -CH,OH, -C(CHz3)2.0OH, -CH,OCHgs, -NH,,
-N(CH3)2 and -CHzNHQ.

Representative values of R? include -OH, -(Alk*)OH and -(Alk®)OR".
lllustrative values of R? include -OH, -CH,OH, -C(CHs),0H and -CH,OCHs.

Particular R® substituents include -OH, -CH,OH, -CH(CH3)OH and
-C(CHs;)20H groups.
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Further the invention extends to the admnistration to
a human of an effective anount of a p38 inhibitor for

W0 e@ati13zg7 any such di sease or disorder. 20 ThePCT/GB2004/002621

i nvention al so extends to the prophylaxis or treatnent
of any disease or disorder in which p38 kinase plays

r.ol e .incl udin LLLO us. e (R r
Sericyfr caefl o SefiRelhbins BF B8 Tilelon, FEERR! Spch” of the
ddrapHdigdéstribeek mMecERAPRS Nerehiaften agdlthe exhlfSNsolvates,
IL-1, IL-6 and IL-8 production in a human, or other

.anph¥-axidesthes?Plfext ends to such a use and to the
25 use of the conpounds for the manufacture of a
medi canment for treating such cytokine-nedi ated
Cospeands @ccdiding tete ifventibeare ipetentvamd selectve eitsitors of

to the admnjisf{ration to a hunan of an effective
Rivf UHRAZAS, NG "’i‘gﬂﬁlbi'%QfP”F%rar@r leenyatiantss fhgreof.  More

Sty dhe SRt fInEIRRANEH 4t iAhBROASEEPSEL. a8 and

g& 2. nfT iy Yofciheokbmpduhds ltodactgint trds ayapknaede simply
NF, IL-1, IL-6 and IL-8 -25 WD 2004/113347

getermapedoby copeleying fastsigachi ahdigse desedkedin the Examples

@éé%?{mne di seases, inflammatory di seases,
structive bone disorders, proliferative disorders,

neur odegenerative disorders, viral diseases,

allergies, infectious diseases, heart attacks, . .

Ehe codumminds Qo (Heder eLasom TaHlRias (e echyeof P38
K@%g% ahd Fbed’rﬁ&ﬂér‘ 8re Bf é@%tﬁﬁ%@aﬁ@%ﬂ%eatment of any

rophy, thronbin-1nduced aggregat i1 on
pB8 kircase triediieted stisedsasear disbtdgrs ds taaguenat, or other mammai.

d xi d th -2 - 2) . Aut oi Ny
EheahEstonimamant B Uveanddodne toe sl 4B FRHRGuRos for the
ﬁfa‘fwftf&turel%f | & Mirle@ttanfedthR3mBrbatiny asudl idisdases or disorders.
I nflammat ory bowel disease, ulcerative colitis, ,
Eudher thednyention extends {0 thesadrainisirationdioa buewn of an effective

LG LA RS Tohbiy tof YD inyisUBH By St TR,

henol yti c anem a, autoi mmune gastritis, autoinmune
neut ropeni a, thronbocytopenia, chronic active .
RBpdnvention alpaextrndsdogthawnrephdeypiar tregsmest paany disease or

PPy P DA, BB R Ml 21 i I8 LA Basoo by
excessive or unregulated pro-inflammatory cytokine production including for
example excessive or unregulated TNF, IL-1, IL-6 and IL-8 production in a
human, or other mammal. The invention extends to such a use and to the
use of the compounds for the manufacture of a medicament for treating such
cytokine-mediated diseases or disorders. Further the invention extends to
the administration to a human of an effective amount of a p38 inhibitor for

treating any such disease or disorder.

Diseases or disorders in which p38 kinase plays a role either directly or via
pro-inflammatory cytokines including the cytokines TNF, IL-1, IL-6 and IL-8
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rheumatoid arthritis. 20 Inflamatory di seases which
may be prevented or treated include but are not

wo pevstiexd41 o ast hma, allergies, respiratory di SPCEE82004/002621

syndrone and acute or chronic pancreatitis.
Destructive bone di sorders which may be prevented or
ted I nc are not

beE25p bRt TRt AR u e shdiee pirfBmmatory diseases,

dsheite r elodeeddisbrides,di prolifesative™r Qisofdrs! | M@Jr@deg@s@stlve
whi ch may be prevent ed or treated |ncI ude but are no

disprdess) tVdfahc‘dﬂﬁ@a%ﬁS,cﬁH@'iﬁl'QS miréeelipiiso diseasase nhaart attacks

AaPaRE SRR st ELIS Bekp EoRIRToU R hiidtbfasia,

OlgjanogEede edrdvas ﬂyp@@@@hy\/\th rombimindusedr platsiete dg@negatlon
treated include but are not limted to Parki nson' tZ}eaaseZ

and €8gitions Arsosiated withs BraséagdiaRdiBpRAOPEraXHase SYN

chegener ative di sease caused by traumatic injury.
di seases which may be prevented or treated

i ncl ude but are not Iim'ted to acute hepatitis

| n@p}r{q?% %;Qgée%d g? Ug:{;rgy]%ht@aqeyl %t iqttciﬁ? {'r]Bcéuadqedbut are not
lifft88 b QHéur%ﬁﬁ@%%an lﬁhaﬂﬁ%étbﬁ/ t@é\ﬁéleaﬂseﬁs@ rultéradve dolitis,
include but are not 10 I[imted to septic shock,

Ceplyi's disrpsehi multiplss isslerosis, adl@betem,glmerulﬂnemhrtttss sysgtemic

IS inyenti PN al so  ex Sl O
bR oD SmatB. Rl : PP Bbc o Rl BLAR Wsease,
Resdhyiial aBAbmigndanRiPKiuse astm"shetaﬂﬁﬁmﬂnu@é hefigutesbenia,
knowi as cyc| ooxygenase-2 ( 2), and are 15 .
thhembpeytepeniays €NraNi¢ hackys) . hwaﬁttsm myastieliy gravis, atopic

at hway derived from
g?&%%iﬁtgoﬁf%{ gt%:ﬁ tﬁié&é@é ggé‘ﬁ&lé’ nduci bl e COX- 2
enzyme. Regul ation of COX-2 vvoul d regul ate these pro-
inflammat ory medi ators such pr ost | andi ns,

Theemvantianydugar cpyonts Ko s SRIIGHAT | Brimipe , fisease
ﬂ'?él}éh%kd élqlf"l@matory nmedi ators of a wide variety 20
0

I'Sease states and conditions. In particular these
i nflammat ory nedi ators have been inplicated in pain,

?r%tgr]rtr%gtc)lr)r) dtlshe%sggr\]/v |ct:t|1 rznaéty t?enproefveﬁfiedq or t?e:gt%%atlde but are not

limited to asthma, allergies, respiratory distress syndrome and acute or

chronic pancreatitis.

Destructive bone disorders which may be prevented or treated include but
are not limited to osteoporosis, osteoarthritis and multiple myeloma-related

bone disorder.
Proliferative diseases which may be prevented or treated include but are not

limited to acute or chronic myelogenous leukemia, Kaposi's sarcoma,

metastatic melanoma and multiple myeloma.
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or edema. Accordingly additional p38 nediated
condi tions which may be prevented or treated include

wed®ral3dadnal gesi a, fever and pain such as PCT/GB2004/002621

neur onuscul ar pain, headache, dental pain, arthritis
pain and pain caused by 25 cancer. As a result of

&hei f gﬂelwg{\}gb&%%% Bﬁcﬁ %}é b%?@r%&%ﬁ%@nggﬁé&%d include but

Afeeaidreninitel db SP&ﬂGﬁscﬁf%OGllséé@é* WzHeifierekidisease, cerebral
production including but not limted to those diseases

ischomias i Gpypdegeneratiye disease|qauged My traungatic injury.
production. -27 WD 2004/ 113347 PCT/ GB2004/ 002621

Thus, TNF nedi ated di seases or conditions include for
vrangibeasdrewhithomdy bar prevehiesl, o treatedtincldds huh dyé inbt Bmited

osteoarthritis, outy arthritis and ot her rth h

toreite ihematitis gfegtion é@gwlegstw@@w'%wg\e@ﬁat18§ 4 hepaitis C),
Hﬁ?mfé@t %(ndjb‘?\ﬁv‘? I§yndr one, cerebral mal ari a,

chr éfi'}

onrc pulnonary 1n annatory di sease, 5 silicosis,
pul nonary sarcoi dosi s, bone resorption di sease,
reacti,an

RS Bel L M 208 oY 55 e bt are

lirfAft8& td §8pt|&§ﬁ$@(x'8§p§|§%®‘il¥le“d%lé nfection, AIDS, ARC
or malignancy, keloid formaiion, scar tissue

formati on, Crohnsdlsease ul cerative colitis,

At ERlGRE BF ISR TSR PR it Ko BfeRsir
86indaBble pfdmflafrirestohp peoteihd SuERiastrostagiidih eAtbesrokilase
equl ne i nfecti ous anen a virus, caprine arthritis

pynthetaseidnatharwise dinomieds BYElRexy@rnasess r (vPxXwd, and are

L

cyeloogdehiast epathwalyr derivedb fidpmparaokisionic tbiel are grodused by
!ﬂﬁ%@al so_be used in the treatnen

Insustie &riX Aperums, cRoghlign ol oY Wil pgeaHILs ihygse pro-
bralinito! ?%nféozaetﬁﬁ%é@ 4s g{&ta%gﬁ&%' hicﬂrhf@ét EWdFt%g?ty of

VI ruses uce TNF as a resu _
cellahd @ne damgpottant and rwtlcairleﬂamnmtd)nyvmedtatd)nsmfba Wide variety

r.instance as a sult of eased r.eplicat,ion
of Hisehns Sitos ek cridionls, Drpariagiar Bt FhaynEoR ediators

EQV@%@% Ilcéﬁ‘—;‘?j |'nn¢(éiﬁt é@éh a§tﬂﬁ e 'séH§|ﬁ§aﬂ|dthﬂ§§m féébptors,
are not |1 H V-1, H V-2 and

Oy tesiengal o‘WQQuélngtyl\/&f}idltlomll pié&wmedlate@hsondm@n&mlch may be
prevented or treated include edema, analgesia, fever and pain such as
neuromuscular pain, headache, dental pain, arthritis pain and pain caused by

cancer.

As a result of their p38 inhibitory activity, compounds of the invention have
utility in the prevention and treatment of diseases associated with cytokine
production including but not limited to those diseases associated with TNF,
IL-1, IL-6 and IL-8 production.
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t he Herpes group of viruses such as Herpes Zoster and
Her pes Sinplex. IL-1 nedi ated di seases or conditions

wo pads4T or exanpl e rheumatoid 25 arthriti s, PCT/GB2004/002621

osteoarthritis, psoriatic arthritis, traumatic
arthritis, rubella arthritis, inflarrmatory bovvel

REETRE e ARARD X5 PR Sl 88 S0yt

ditaRes e$helﬂﬁﬁtﬁ'@a§p@ndyﬁl§ebhté$a$lﬁﬁﬁ§ gufnearifitisS and other
dlsease t ubercul osi s, atheroscler03|s nmuscl e

aghetie candijanansprsis reptia sheok sxadwe,omultlmmtory distress

S PIn CorATRE qmaldie o iR Syl eRE - RyBfuptone soggase,

BHiBSsi¥ epuleriap Biakrcdidddis t idtid AfBoRpIidh 8ReB8O) tep@ifiision injury,
i nfl ammat ory bowel di sease, asthma, cardiac, brain and

BeafhI vs: ebestf readion | #l|agraft r@dﬁﬂt@nﬁesfﬁwrata@ﬂy nyyalgipgsdue to
OIS c[‘nEk@@&%‘nﬁa & &f&tﬁﬁeﬁggvm oﬁég@%llgg%‘ﬁcy, keloid

I NCr ease produc on assocf
forestiod, seas Essues forestions Coblen’'s alisedse, athearative icolitis, pyresis,
This is du

el inFiehens su6his 1 OHY: e e d6R: aog Vergenary viral
ilfedticHad éu‘eh@:?]%nt%@@hf&ﬂoﬁ@uhﬁﬁﬂ(}?d Ib%?gﬁgr ’ce?i fA'equine

activation erefore, Iinhibitio ucti on
mfed:ﬂbdseamiemta wrms reaprineeattioitisodirusn vish@ vieus ooptaedi virus; or
nt .trat. ge&t i's ﬁlmso km.vvnthat b(ﬁgﬁlL6andlLb
LGOS B '8{}?1' nECrigy [SINE  (IMEANOG&ICINGY o n\drusy 4 bovine
GAMunolEficiehsy Vifgs BAY Eﬁﬁiﬁéﬂﬁin%riﬁdéﬂb%n‘éamﬁ. cold and
exacer bati on of asthna associated with HRV infection

[ Turner et al., din. 15 Infec. Dis., 1997, 26, 840;

LIRSy 3 5Pk ) Hisg e by thEToqRfit of vira
irifactidrin wiree sude virosés slicdTINA protilu@drhmt wvmbeate Sehgitive to
pul monary epithelial cells (which represent th

plprfrﬁaﬂ@tm by BNF; nSé@hlVdi’h'39§/ ipFygle ihese gt peaslucesTNF as a

f
B g ard bRl bR Ryl g ftance oo o
resulb of mie&reésddweeplna’em [ d)mecﬁyyhobendjmxﬂyfby th@eTNF inhibiting
treatrret or 0 xis of the co
CRETONE08,G) (Her OIS T WERESTG) s A 2181 kARl o,
HIV-1, HIV-2 and HIV-3, Cytomegalovirus (CMV), Influenza, adenovirus and

the Herpes group of viruses such as Herpes Zoster and Herpes Simplex.

IL-1 mediated diseases or conditions include for example rheumatoid
arthritis, osteoarthritis, psoriatic arthritis, traumatic arthritis, rubella arthritis,
inflammatory bowel disease, stroke, endotoxemia and/or toxic shock
syndrome, inflammatory reaction induced by endotoxin, diabetes, pancreatic
B-cell disease, Alzheimer's disease, tuberculosis, atherosclerosis, muscle

degeneration and cachexia.
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infection (HRV), other enteroviruses, coronavirus,
i nfl uenza virus, parainfluenza virus, respiratory

W@ WeAt1i3al virus or adenovirus infection. 25 FRCT/GB004/002621

prophyl axis or treatnment of a p38 or pro-inflammtory
cytokine nediated disease the conpounds according to

befmatodiitegh S RBset s aff eOhBRENST ahdudan b eipele, ghose

Earaclevizbéberbyas pemdsivel hé@trd)WlentrifﬂIﬂatm pE@st d@sa psoriasis,
pharmaceutical conposition which conprises a conpound

wflamgnatona bowel wispasee @sthina. eawliag, brain @ederenal reperfusion

Blflen: Sttt 20 radp BBEH 1 2555 B e SaBbriF popigrboth  and

foaigralopephdid. dowpinerddseds|La® peodlictipnt @sgdwwd\xmm each of
may take a form suitable for oral, bucca

msemd&easesn%mesp@wb@m or dhRt wapmqsaw pEcheytrophils into

f
@ |nhaP %I(lt)%?o-rrﬁirsilﬁglljl ;t éﬁ?%%ﬂ@eﬁg‘fﬁm@ fif %bhﬁﬁérlson
tmdﬁ’N’rH dtrtatandnilL- 6)19f nnlrmmnﬁn@uteutra)lphd arl‘mmtaxisnandmjctivation
Rbae 9barlr 1 AR AP Skt (PR Fodilotion n

ﬁ@@trr(gﬁ]ﬂﬁ\a\ﬁn,%ﬁbhy accept abl e exci pients such as binding
agents (e.g. pregelatinised maize starch,

ponV|nyIpyrroI|done or hydroxypropyl 10

e Aler iy e ot -l G Sie, pRERS pinggbinovirus (HRV)

@#&?cmh@t ahd tovribgRNtS the. 9ath6§§ﬁ§§|buﬁf Sh@aé(ﬁhmont abel and

or silica i Si ntegrants ato starch

exanaihationy ¢ asinen: associaied Mﬁ@l h@g\ﬁtl@,feeaorg [Tuwﬂqurﬁ/ Clin.

&ﬁ##y ,ﬁSW'g%'?f‘gég AéJ *ﬁ;&n%%@&?%ﬁﬁre J f‘t@ﬂeWegEtlbgﬂsﬁi
rations for

ageRniZhu afi eh wayClmkivele, 11998, 097, 4@r].15 liexwmsphiso been
sol uti ons, sy rugs or suspensi on

gemoastratechdn avitrar thapriptassient e %ﬁ@ﬂa%ﬁp&hgw@ﬁ gells (which
Y@ﬁr@g%&rthgt fm r?lé'ltleébtfln‘ﬁe \ﬁ[ﬁ HES? resuRdGh glroductlon
iU ar a

ons na e prt ar ed conventi on
pBHnRE amld I11_ 8|cﬁﬁabamstelﬂt|atam ¢Ilachn/|estabn99®,oﬁﬁ t9483s Thecefore,

| sif t
GaRTaBLoTE,l the B¥Enan rikDe Yt 53 BRI menCHLP e of
e CoRPRSRICBIP BF Fr&spifRblySvirdl lidteRUbh Nusea! i hlRfnAnovirus
infection (HRV), other enteroviruses, coronavirus, influenza virus,

parainfluenza virus, respiratory syncytial virus or adenovirus infection.

For the prophylaxis or treatment of a p38 or pro-inflammatory cytokine
mediated disease the compounds according to the invention may be
administered to a human or mammal as pharmaceutical compositions, and
according to a further aspect of the invention we provide a pharmaceutical
composition which comprises a compound of formula (1) together with one or

more pharmaceutically acceptable carriers, excipients or diluents.
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sweet eni ng agents as appropriate. Preparations for
oral admnistration may be suitably fornulated to give

w@emsnodsked rel ease of the active conpound. 25PEDGB2004/002621

buccal adm nistration the conpositions may take the
formof tablets or |ozenges fornmulated in

nventional manner. The conrpounds of fot.
R GAH ARL SOTRP S iana RPINO a8 i WeDHPY, Pgh e form
sl 18P, orél, 9budal b Pavsnterdl wban @hidalf Bphtdimic or rectal
Fornmul ations for injection nmay be presented in unit,
adminsirationnm oe. g. farm gsuitebleanfesupeministratigp o inhalation or
égOﬁéﬁ% 347 PCT/ GB2004/ 002621 nulti-dose containers,

.5. ss vials. The conpositions for injection my
take such forns as suspensions, solutions or enul sions
in oily or, aqueous _ vehicles, and may cqQntain

For aial Ademipisigaan stheupharaaceytipalreamgositians Aiay takgghe form

. . . iy _
B, B8 N AL B0 G 0y e HLS5081 by Slohertionai
meaeti with ipbarmatdéuticatiyigcabptables kixcibinte sgch ast binding agents
E)%ro en-frﬁe_ ter,. befo&g\'use. In addition to tgl?
gmAragelaHaisads iR SRR e PORMBYIHIARRR BF MYSTIPLoPY!
@@W%@s}% : iﬁelfsoi%'.ﬁlf 34&@Fs@S nicideRRtalME R¥IseNor calcium

i ng ornmul ations nmay be adm nistered
bydrogphpimvspihiade); dubtigantat (eagru sragresium njtearaten talsoer silica);

o S S N EE
56MiRT iaRify1 UfpIFRB)Y eThE RAbI¥tst@laly s edated Byhmettisd® wdb known
of an aerosol spray presentation for pressurised packs

i the avbbliguicbpreparationsifer awé agminigiration ;ayrigke thexiprm of, for

Broplhath el aVHRisoEr R pics: BEfl6R may. beyprgsented as
dopictiRice forotbestitstion althewagarasthar stitstsle ofehgils efor2Ouse.

The conpositions may, if desired, be presented in a .

SHeR lguidi Rispasationse Mave bewkrenarady by oftyentignal greans with
[, b a c i, QL N e ti ;

PR oot 2ecRET, °gPLRLeA SUche 351 Eponang  agens

anuisifyinyg edgbyts, non-aqueous vehicles and preservatives. The

preparations may also contain buffer salts, flavouring, colouring and

sweetening agents as appropriate.

Preparations for oral administration may be suitably formulated to give

controlled release of the active compound.

For buccal administration the compositions may take the form of tablets or

lozenges formulated in conventional manner.
The compounds of formula (1) may be formulated for parenteral

administration by injection, e.g. by bolus injection or infusion. Formulations

for injection may be presented in unit dosage form, e.g. in glass ampoules or
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instructions for admnistration. 25 For topical
adm ni stration the conpounds for use according to the

w@e@sem347 i nventi on may be conveniently fornmul BCEGBRV4M02621

suitabl e ointnment containing the active conponent
suspended or dissolved in one or nore

BURF IR S, 3R G R & This Spertipis Horigegion may

ﬂ@Rbr@JcﬁLﬂ@rm@r@Mu%sﬁ&wcéoautmlsy@rxymhmfé@m o or aqueous
pol yoxypropyl ene, ‘emul si fyi ng wax and water.

vehn@eﬁ,atamgl ayh ecassaip o pidaulatasy agenaccfdm R t Yspeading,

Sepa5hl AUSRLP s BapSbTil FoRhin | ArGlRliE ine Hoive

ingeedieitl may GenipqitevderSosp éndeshstitutibnowith m%iuﬂableamlde e.g.

nor e pharnmaceutically accept able carriers. Particul ar

etarile @f"@g?ﬁ'é'ﬁ%\@atehﬁe OBiéfpl e, mineral oil, sorbitan

nonost earate, pol ysorbate 60, cetyl esters wax,

cetearyl al cohol, benzyl alcohol, 2-octyldodecanol and

\masdditiod tédhedpimblations d@énﬁibﬂc‘siabave othet bempoupds ol formula
use according to the i nvention e .

(3ot alv0) et datmuleddsssErHoRY: BRPABROTS s Buta  GRg-acting

fotmiufft ‘ﬁ@' ?nayp%é‘dédﬂﬁlhﬁﬁerﬁﬁeby' ﬁ‘nﬁl@h{aﬂ%n &rt B§T inflabfuscular

or wt preservative suCh as a bactericidal or

fnjgagiooi daI agent for exanple 10 phenyl nercuric

nitrate, benzyl al koni um chl oride or chl orhexi di ne

acetate. Alternatively for ophthal mc adm nistration

F@ﬂnggadédmstpeﬂdnowuaaﬁrﬁ&raﬂbn @? |ﬁhélbf@rﬁ1tthéu§dm§§unds for .

petrolatum For rectal adm nistratio he conpounds

092 age@ ding: tsr tengresent inveptiarsare cou\@nlwwelwﬁreﬁbw the form

PP i os PASHARL g TR e

e L@y eomQuitable tmbpemntexe:gpl dichlonbdifiboriosnethanel, atichloro-
room tenperat ure but quid at rectal tenperature and
Heoramathape.t dlthqrﬁt@tneélepmﬂtm%ﬂq,e%@@e deldge or vither Slitable

terials include for exanple cocoa
gggggﬁﬁﬁ%ees égg pol yet hyl ene 20 gl ycols. The

quantity of a conpound of the invention required for

‘rﬂS c%mﬂjos%lt&o%xsl r?lay,rlf desired, be presented in a pack or dispenser device
which may contain one or more unit dosage forms containing the active
ingredient. The pack or dispensing device may be accompanied by

instructions for administration.

For topical administration the compounds for use according to the present
invention may be conveniently formulated in a suitable ointment containing
the active component suspended or dissolved in one or more
pharmaceutically acceptable -carriers. Particular carriers include, for
example, mineral oil, liquid petroleum, propylene glycol, polyoxyethylene,
polyoxypropylene, emulsifying wax and water. Alternatively the compounds

for use according to the present invention may be formulated in a suitable
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treatment of a particular condition will vary
dependi ng on the conpound chosen, and the condition

we@boothes3pati ent to be treated. In general, howewBEGB2®3/002621

dai | y dosages may range from around 100 ng/kg to 100
ng/kg, e.g. around 0.01 ng/kg to 40 ny/ kg body
for or or. buccal a nlstr ti,on ro .
KsfinteriaMing e g SHimhorist ) shengr FroissaPkel i3, ape or
mrbrﬁrﬁadegﬂca@ndccemmedcé}n@ﬁs ”U’érﬁc@ép@aﬂlérQQﬁclﬂﬂe for
.g. around 0.5 ng to around 10 ng, for nasa
auamnl%tmmarah oby sathiiani moln@ste@ﬁaiby pofyrarbateofOoeetyl esters
u 4 2621
%ol kot oty ool 2oy el By Wil
nunber of processes as generally described belom1and
nor e speC|f|caIIy in the Exanples hereinafter. Ip the

Fer | plithyl nﬁ?o@@wﬂ@m e cﬁ?m@wdssyﬁ@fowemccwf[lg to the
ﬁ}épseg? é' ntpr 0 be n§e\p§§ﬁc}/§éﬁ$§q p’lonioté@r%gégﬁt mlcr0|on|zed

gusmm&;mﬂ&m ismtohiebpMeadjosted| sterilensaline, witmel aw’(hlaw without a
unl ess other se indic ted In t ctions

§ BUCHAS; 12 grcidal. Qr s leCla@I pe;gﬁrg,ctfor example
bRaRYIMERcii Glitrstaal béifz?lélik%nuf A’ cRivAaB! §r RWBrAKYidine acetate.
am no, thio or carboxy groups, where these are
Adiernasivelynfor ipphthataic pdmhistratiarocamippundseiay beriornalated in

artltm tluoE i N ttn?pi {Jeacti ons. Conventi onal

%Ptﬂ"&@? gf 8 ?lt ™ be used in accordance with
standard practice [see, for exanple, Greene T. W in
"Protective & ou?s in Oganic Synthesis", John W] ey

on repied adnypisiration he grmpeidsn issusel @scording |t@rthqmresent

ehlfa Pag o R NERIRE , BnbyGPBR st can be
prameredoby ehbdiag i thed abiiveei comhp@ierdr @ithoabeuitdisler sowatitating

to extend to such renoval of 15 protecti ng{ gr oups.
exEipiend wWhishiis §O|ﬂ(b ah rcfcamttﬁmpea%taé%bubhqwﬂ i"eGiahierpperature
0 of [

(rérlggp ggrwweﬁ]aerrted r%rﬁegth%:nartg %% ?al{lrc]:é Za(%'%/ e% Pm'gér&( 2)SUCh

mateﬂaler wm‘ludea rfoul exafiple acaaradibuiter,0 bessdaxband polyethylene
E/nLSPg reactions 20 well known to those skilled in

OHEC Such reactions are set forth in references

such as March's Advanced Organic Chem stry (John WI ey

and

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 100 ng/kg to 100 mg/kg, e.g. around
0.01 mg/kg to 40 mg/kg body weight, for oral or buccal administration, from
around 10 ng/kg to 50 mg/kg body weight for parenteral administration, and
around 0.05 mg to around 1000 mg, e.g. around 0.5 mg to around 1000 mg,

for nasal administration or administration by inhalation or insufflation.
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Sons 1992), Larock's Conprehensive O ganic
Transformations (VCH Publishers Inc., 1992) and

w@opn edsensi ve Organi ¢ Functional G oup PCT/GB2004/002621
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Transformations, ed. Katritzky et al., volunes 1-8,
1984, and vol unes 1-11, 25 1994 (Pergarmn) Exanpl es

SR o T 8y PR By g of processes
lasmigeaerally tdescrieedt below, arld rﬁomem:)eblfmatﬂy thelge Examples
B Seni i B DI e B
?4*RHNb nt%ng)q We)ﬁ %ﬁ&’ﬂhﬁf&@ﬁﬁﬁa t%,é)ar ﬁbt’t\)re) %%%stood

@kepréseEDthosBI\gro(JBd deBctibé&d /aove il rélafloito formula (1) unless
nt aftl uor

SOPFPOI, i 11, m |
W%eAf %@P ('ﬁﬁhe/@@gpnﬁodfaﬁﬁﬂb%é;b%w, tInay bemtﬁgessary
f b i
LU onin) s tof RGBS, AR o or
@athqwrgr@upsuwhea@ tfwwoanajdesﬂred irt thanmaloproduct |t<s av0|d their

Solr R bHficlaelin TR HRsBe. bR Beleting oroups may

RECSSIL i Qéccﬂldémwwtﬁ%témﬁrﬁraéw‘e’ﬂ[@% for example, Greene, T.
carbodi i m de, e.

W (in"Bireischiye éﬁm% iroPyegnia Synthasisir sl Wﬂed’eﬁr(CESQI)lS,oTQQQ]
X

1 ol PN BRI Floe 0 ARREL i vt o

tcoirgiouyldant rfernonlaNc1yethy | thier phoddsges  ddtsding RC theNavention

rcri%%crkl)ged hereinafter are to be understood to extend to such removal of

protecting groups.

Thus, according to a further aspect of the invention a compound of formula
(1) in which Y is a -C(O)- group may be prepared from a carboxylic acid of
formula (2) or ester of formula (5) according to amide bond forming reactions
well known to those skilled in the art. Such reactions are set forth in
references such as March’s Advanced Organic Chemistry (John Wiley and
Sons 1992), Larock’'s Comprehensive Organic Transformations (VCH
Publishers Inc., 1992) and Comprehensive Organic Functional Group
Transformations, ed. Katritzky et al., volumes 1-8, 1984, and volumes 1-11,
1994 (Pergamon). Examples of such methods that may be employed to give
compounds of formula (1a) are set out, but not limited to the reactions, in
Scheme 1 and Scheme 2 below.
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performed in a solvent such as an am de solvent, e.qg.
N, N-di net hyl - formam de (DMF), or an ether, e.g. a

@ywhilc33er her such as tetrahydrofuran or 1, 4-PCD&ER2@A/002621

or a hal ogenated sol vent such as dichl oronet hane, at
around anbient tenperature to 60C. In another

LRS e a pent afl uorophenyl 15 ester of fornmula (4)
Sﬂgﬁ—@g}iﬂepared by reaction of a carboxylic acid of
formula (2) wthypentafl uorophenol in thenpesence of

a coupling r et 0SUGhe BSpling reagent AN\ P
1-(3-dinethyl a op ar godil Nina
sol vent su€h™is ° an®aff de vent, 8. gf , (@t ar ound

anbi ent tenpesakur e. Am'desR f @ f or mul @kHct a%wpan t hen
be prepared by r gction of the pentafluomgphen?l ester
20 with amnes of fornmula (3) in an organic sol vent
such as a hal ogenated hydrocarbon, e.qg.

di chl or opet hane, at around amhjent tenperature, HN—AT
optio r\yoin the presence 8 aotertigjﬁy(am ne N\
su ty1 et hgdcamarne o @iy ropyl E¥hyl ai n

b di ar @ reciudshod Jonptisa (2)eremy be - 34 WO o)
2004/113347 PCT/ GB2004/ O%ggyj, prepared by hydr os®vs (RY),
u

of €§t¥rs of formula (5) 'ng a base such as an
“sodi um hydr oxi de or

al kali fetal hydr oxi de, e. g.4
[ithium hydroxide, in water and a solvent such as

trats adamiticef ofrfarmala (a8) Aaydwiorsiedbiaeaetibaodb @irbéxylate salt
tenmperature from around anbient to reflux. 5 Am des of

pbfainue (4) kyhesad aissget coraipaioasuN @< a1 SpdiyrgAr lithium ion
PRt o B aRReM oD, BB AERl i an

aptinensfl formiuta tB% ipr e presenteack @ cooplirmyiceagent such as a
ARG e, 1h S oety I ROBO e G bodiyhigdn =RC) or
ﬁ,&%ﬁﬁ&cl@h’eﬁylbammd@, dotibRAINPin B pResenbe $f @base sush as

an amine, e.g. triethylamine or N-methylmorpholine. These reactions may be

(1a)

performed in a solvent such as an amide solvent, e.g. N,N-dimethyl-
formamide (DMF), or an ether, e.g. a cyclic ether such as tetrahydrofuran or
1,4-dioxane, or a halogenated solvent such as dichloromethane, at around
ambient temperature to 60°C. In another procedure a pentafluorophenyl
ester of formula (4) may be prepared by reaction of a carboxylic acid of
formula (2) with pentafluorophenol in the presence of a coupling reagent
such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide in a solvent such as
an amide solvent, e.g. DMF, at around ambient temperature. Amides of
formula (1a) can then be prepared by reaction of the pentafluorophenyl ester
with amines of formula (3) in an organic solvent such as a halogenated
hydrocarbon, e.g. dichloromethane, at around ambient temperature,
optionally in the presence of a tertiary amine base such as triethylamine or

diisopropylethylamine. The intermediate acids of formula (2) may be
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(ATkl).Cyl (ATkI)"Cyl (Rd )a (5) (la) The
internmedi ate esters of fornmula (5) may be prepared by

WO bw4mresods set out in Schene 3 bel ow. | n t hRCBGB2IMR/002621

the preparation of an ethyl ester is 15 specifically
shovvn but it will be appreciated that other esters

Fesbare BV RS SYE Bofs H P kg 8 pebeRhidsrdh atkal
n%%l%o@@ﬂéélé %Bdl?ﬁl' Fxife OPRfMIm rﬁﬂiﬁ@ﬁﬁeBWQNbltér and a
i N Fi S~pE{ O tBUORO, Cu(I1)Br2 \ Ce NaH,

emi@emt tSUCR ssoﬁe’tr%@mpmr@l GEt anN aleghab syalp)ag 1a_tjwml0)at a
Oreflux Br / \
%@éﬁ%&n ag&l({ ahb\erﬁﬂ%}éf@?gt [ |efl ﬂi(oatr:etl C P 2)

anhydri de, NS(]Et p HS OMDMF C (8) (9) HN Ar
Cu( QAc) 2, CHZCI 2 B Pd2 Bl NA|
éﬁ@%@)ﬂf ior%gy»rié 31@; Gan glsonie @}%ﬁq@ﬁ Cfﬂe\c g&ffmfst%@ ognuia
%) Dy Fating ih ahArHRBS S (8) b t theehux temperature of the

amine optionally in the presence of a solvent such as 2-ethoxyethanol either
at atmospheric pressure or under pressure in a sealed tube (Scheme 2).

Scheme 2
HN,Ar Hm )m HN/AI'
3 0
0 T s OEt 2?7
(A", Cy! (Alk‘)nCy1 (Ro),
(5) (1a)

The intermediate esters of formuia (5) may be prepared by the methods set
out in Scheme 3 below. In the Scheme the preparation of an ethyl ester is
specifically shown, but it will be appreciated that other esters may be
obtained by simply varying the ester starting material and if appropriate any

reaction conditions.
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Br (6) (5a) OO NSOCEt (8 HNA Br p [/ 2(dba)3
Bl NAP PS-BEMP, DMF, 800C OPd pi S OEt ArNH Cs CO3

weymEAIBLY) Z 0 NS Ot toluene reflux | (7) (FCREGBR04/002621

(5b) (I'lk)n Cy1 Cyl 5 Thus, in Schene 3 a conpound
of forrmula (5a) or (5b) may be prepared by reaction
g a cgnpound of formula (6) or (7) with an am ne

the presence of a palladiumcatal yst. The
reacti on may be conveniently carried out in a solvent
such as toluene at an el evated tenperature, e.g. the

refl ux l\enper gt ure, usi ngng cat al yst such as Br

tri mﬁenzy @ﬂeacet@‘hjj/gl_(%odl pdPPEHPHHIBRO) | 2
pho ne |nNagamdosuch s omt MeCN s OoEt
2, 2 igi 8¢ di phenyl phosply,no) - 1,1' - bi napht hyl , ang a
base such as caesium carbonate. Were desired, l mCFaA
alternative reaction conditions my be used, for Cert
exanpl e as described in the literature [Luker at 'al.
Tetrahedron Lett., 2001, 41p 7731naBoetwal d, S. L.

-36 WD 2004/ 113347 PCT/ 4/ ©0287ZH1F. KL ey ”Chen@_«
2000, 65, 1144; Hartw | Ang,ermoag;laamdndel nt OEt
Engl ., 1998, 37, 2046[.N1nterRediPHtes of formul & (7)
may be prepared by reaction of @& conmpound of 5 ®)

formula (8) with an al kylating agent of formnula
Cy1(A kl)nZ, where Zis a |eaving group such as a

. ) . . Ar
hal ogen at om e.g. a chl orine, brom ne or iodine HN
Cu(OAc),, pyridine, CH,Cl, . z o Pd,(dba)y, BINAP mo
Cy'B(OH), Cy! = aryl or heteroaryl | A ANH, Cs,COy R i) OEt
07N ] OEt toluene reflux g
[y Cy
Cy
Br ® =)
J@a
oy S  OEt
® A
AN
Br Z o}
PS-BEMP, DMF, 80°C mo Fodthel, B | s\ OEt
> ANH,, Cs,CO 07N
1 1 2 2 3
Cy(Alk"),Z [o X\ s OEt toluene reflux l
| Q) (A, (5b)
(AIK),
|
Cy!

Thus, in Scheme 3 a compound of formula (5a) or (5b) may be prepared by
reaction of a compound of formula (6) or (7) with an amine ArNHz in the
presence of a palladium catalyst. The reaction may be conveniently carried
out in a solvent such as toluene at an elevated temperature, e.g. 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 used, for example as described in the
literature [Luker et al., Tetrahedron Lett., 2001, 41, 7731; Buchwald, S.L., J.
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10 The reaction may be perforned in the presence of a
solvent, for exanple a substituted am de such as

i 05} DAY 5, SAREL A0l ERG°TAE e 0.

hgds| 3ie.2046].an organi ¢ base such as an organic am ne,
e.g. a cyclic amne such as 1,5 15
di azabi cycl o[ 4. 3. 0] non-5-ene, or a resin-bound organic

n .
RS ARER, Fior ARl B e AreRarse By ar i P2 cRypoynd o
forila dBRpamth phoslkilating eaddrS-dEdAnulaRCYA(AlR!) & atvbdre Z is a
tenperature, for ex le 80 to 100C. 20, Internedi ates ..
lsaving: GIAUD SHSN s, ALRADGRD AU, 5. AHidtng, iATIRE T iodine

ou 0 ( | t bgg onj,C '
PRIREL & o Loy MRy | Blodd S 284 pehs AiSuBonyiony, ..
hiffveromeitylspiphgnylditye oreacylseiphonyloky ©eg.f pherylsilphanyloxy,
organic solvent, for exanple a hal ogenated
AY&tbcar bon such as di chl or omet hane or
di chl oroet hane, in the presence of a copper reagent,
for exanple a copper(l) 25 salt such as Cul, or for
dhensiaction camp be (narformedgarthe uesenss ebpseiveant,) for example a

SEHBL BB AR 35 MivePReMRRERGTiR, BlofdhiRthe Préfence
oY 'd BaBE; horoxkeifipleoan liNdrgahic basé eichr&seodiim dlydeide, or an

base, for exanple an organic amne such as an
rganiarhase, skchyas an osgdnje amine, edd- aryaioamine suehnas 1,5-

e ar [ :
Bifhet Y BBl St TS P Bl RnR A Y 88fosi
@bualﬂ-h, ] Z-W-Wyﬁﬁmﬁablg%hwaﬁﬁfé@&?—ﬂ&ﬂétﬂ@%iﬂydro-1|,3,2-diaza'-
Tetrahedron _Letters, 1 , . 2933; Lam P.Y.S, et al.
PhosEhIRDPEBEMR, at gy elevaled) temparatusg.qfol; gxargple 80 to
fiopeel a (6) where Cyl is an aryl or heteroaryl group
nmay b5 al so be prepared by nucl eophilic aromatic
substitution of a suitably activated aryl or

Hgfzgzgr%\ga%%%gﬁ #cjrr%%lawié)hmgy 8%832%&& {hoer remélcﬁoé %)f a c-rol?ﬁapound
of formula (8) with a boronic acid of formula Cy'B(OH) in which Cy’ is an
ar;/l 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(l)
salt such as Cul, or for example a copper(ll) reagent such as copper(ll)
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

around ambient to the reflux temperature [see for example Chan, D.T. et al,,
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be perforned in a dial kyl am de sol vent such as DMF in
the presence of a base such as a netal hydride, e.g.

waeomram3imydri de, at a tenperature from aroundPEriEBew/002621

to 100C. Suitably activated aryl or heteroaryl halides
are 10 those with an el ectron-w thdraw ng substi t uent

JHR B3 Rl VBB I B B5s ik PR Eoters

Qlot)ergmer,]vel y a nitrogen-containing heteroaryl halide
can be activated to nucleophilic substitution by
N- oxi dation, e.g. 2-chl oropyrl di ne N-oxide. 15 It wi |

ReRRBEREELE Rt bf VIR S, e S AR group may
taheti bé Ipeepared diyi mlcleﬁph‘iﬁb Ardwitid subgtitutfasr okd sﬁitably activated

h th te t f f I 8) foll d
é\rﬁﬁrﬁw%%h%&wwﬁ%g\ﬁfh 3 Wg{)fggmcl? @g é%’ﬁ%@@ ﬁg)weﬁ’ hegeaglion may

PR B oY I8 IBRGRTREEYedferk dlofigss I b isence of o
baﬁemogf %s Iaemtaldmdridensa g Seariumpr loydricts, mlargymberature from
AR By 0% o bl ctated o arFetetssn idices are

&be WRA AN el OEtR3H- G/ﬂhdﬁbiMﬁQ%WBSﬂlt%@FMF%é’ﬁ e cy%%oVé@P ester
2004/ 113347 PCT/ (B2004/ 002621 Schene Br

igroup,Gegy. @ ROraba)r3 fluBravairabenge GEt oCsZ&ChI@ro-[f)Wtropyrldlne
?ﬂt@'ﬂ? |V%/Z%aélt%§? E%?Otg?\lwa(Péetggoary'g\r 6%}%O%t£nL uenﬁ ed to
fﬂﬁ@fe@bﬁﬂ‘bls@bstlthhléh b-Muoxidatibn) e ﬂdﬂdr@f)y@diheav bb(ilfel on
ONSOCEt pSOEt JAK1) (5) H(15

It will be appreciated that if desired the reactions just described may be
carried out in the reverse order so that the amination using ArNH is
performed first with the intermediate of formula (8) followed by
alkylation/arylation to vyield the compound of formula (5). It may be
necessary to protect the nitrogen function of compounds of formula (8) 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 4.
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Cyr The O al kyl ation reaction may be perfornmed in an
organi ¢ solvent such as DMF in the presence of a

whawe/113eT exanpl e an i norgani c base such as BCTEeBG03/002621

or an organi c base such as an amne, e.g. a cyclic
am ne such as 1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene, at an
glgsvate tenperature, e.g. 80 to 100C, to give a
%ﬁﬁﬁ of formula (13). Reaction of the protected
compou (13) with ArNH2 uncger pal | adi um cat al ysi sgcan
th p fermed as pr usloy Rgspried to givel a o
&’sz@bﬁlm (14 IDe t €64, 8col0 can g 4
gchhe\(aged by wreat | §G & SY u?ugr?Ebﬁlueﬁerrﬁﬂts c® ‘
al cohol, e.g. MeOH, with a mneral acid such as
Edepr&eﬁ@n

concentralfheﬁG*r-i@lor%W‘gfalﬂ el evated tenperature,

reflux tenperature, to give a conpound of fornul

(15). Alternatively when benzyl protection is

enpl oyed then this gr oup mayllbe renoved reductlveI}gLAr

by treating a solution Cc n’pocomd (\,g,,et),n,érﬁt,ogn |
15 sol vent such as EtC]—| Usiin at il

catal yst, e.g. palladidmy o ca?Ebon or Pt02 ound‘er an °¢
el evat ed pressure of hydr@‘g)enfs )at a tenperature "from
around ambi ent to 60C. Cd#pounds of formula (15) can

pr eV| ougﬁéﬁgﬂe r@écﬁ 'nah'ag”éél@é"f@%%‘ lﬁgaéhcblf' %6Ivent such as

scribed t | vé conpounds or mul
(D: V] |ﬁOthbnpmseade adfea masedlfoomanmle faor rm:lrgar(ls)bam/ sbeh as

repared from pyridi ne oxi des of fornula b
%éqﬁéatqra@n ORI HRSE: SUehR aRraiea s 08 Vel bttt such as
%CﬁHi fbﬂ%l@ 4, é@]néﬁ 5athes! gv %‘he@Iév%lE@tﬁrtéWe?atuf'@r e.g. 80 to
exanp e t ux -39 WO 2004/ 11334

HOEJ?@BI@@V@@@QmeLEﬂpef aﬁomntda (1éﬂ | oﬁ@@ctign refathe grotected

SomheBol 3L BB AN D JriBERR sSihsif GERIAE) B giormed

A3 prliteikly descriveantd giva §b@fﬁﬁbuﬂtﬂ‘6ﬂfanﬂum (14). Deprotection
tetrahydrofuran, at around anbi ent tenperature.

Alanethﬁatbevaq:ivemb by deaatingna salutios gidhsosaraaowrd fyag alcohol,

i MURHRRALE R AGE 4o IR HEER 0 vt
exmpBtatute RN thé raflux tergperatury cloegive 2% Bmpound of formula (15).
Alternatively when benzyl protection is employed then this group may be
removed reductively by treating a solution of compound (14) in an organic
solvent such as EtOH using a palladium or platinum catalyst, e.g. palladium
on carbon or PtO,, under an elevated pressure of hydrogen at a temperature
from around ambient to 60°C. Compounds of formula (15) can then undergo
alkylation/arylation reactions as previously described to give compounds of

formula (5).
Intermediate pyridinones of formula (8) may be prepared from pyridine N-

oxides of formula (9) by sequential reaction with an anhydride, for example

acetic anhydride, at an elevated temperature, for example the reflux
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the presence of an acid such as acetic acid, at an
el evated tenperature, for exanple around 70C to 80C,

|t tdvel t id
B Relsl oG B cRRBlasp b o o B cage; 16 eRBmple
satbeite SUCh &5 agquebad paeaird daybsefal P, sdlvént such as an
di chl oronet hane, or an al cohol, e.g. tert 15 butanol,

athey, fepyrmpls @ FYdie ether.anty. datrabydrpiiranusé around@mbient

enper, t

(6igpHatuet e s Hidlvelyl Bl 2 e hal ks, Borroiglis Being
frfforascdtior akgdpde iny I\I,N&jnﬁémytfemanf @acfroran O°Cf hws ambient
for 20 exarr%)l_e, a_brom de of forrrul a (th may
sPEparaldren Gondidansisie I Rmpie Kamia et &. ffiﬁtﬁmaxclem 986,
"Z4t§1§§'] al kyl nitrite, for exanple tert-butyl nitrite,

and copper salt, for exanple copper(ll) bromde, in
the presence of a soI vent, for exanple a nitrile such

Tl BRttion Spsdle T e W By 25 s of
ffémmla (?@I)cugm ddr{‘%x%éig«%bé@“érk rgdc@.sagfry{dreggw'&bré%aé in the

by reacti on VVI h a reagent such as
:prmrtc@pobaoeaadesucmae acsdict acid, ahyanbelgvatddtersperature, for

resence ol,yght such as. a ubsti tut ed .

SERIE 2Py /0P ARG b i REivRl, Bl Feak o it pperacid

%u@h a8 Pelab¥id heidedryRLcHicreperixybehsGib I InUA 3Blvedf sBeh as a
al cohol such as ethanol, in the resence of a base,

felogenaigsl dvarocaibeRasia digbloremethane, sordronalcohol, ing. tert-

B 3740 BRI R, SO ol M b e

dempekitanec! o[ 4. 3. 0] non-5-ene or a trial kyl am ne such
as triethylam ne, at a tenperature between about 0C
and 100C. The carbonitrile starting materials are

rlﬁt"é%wig?é/wri@me% BF O IQe 1@? iRl %@rﬁierﬁéo@1 MAPWE obtained by
conpounds Us|hg St ands ocedur es

standard methods such as for example by the Sandmeyer reaction. Thus, for
example, a bromide of formula (10) may be prepared by treatment of an aryl
amine of formula (11) with an alkyl nitrite, for example ferf-butyl nitrite, and a
copper salt, for example copper(ll) 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 (11) may be formed from 2-halopyridine-3-carbonitriles of
formula (12) by reaction with a reagent such as ethyl 2-mercaptoacetate.
The reaction may be performed in the presence of a solvent such as a
substituted amide, for example N,N-dimethylformamide, or an ether, e.g. a
cyclic ether such as tetrahydrofuran, or an alcohol such as ethanol, in the

presence of a base, for example an inorganic base such as sodium
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In anot her process internediate esters of fornmula (5a)
may be prepared by the reactions set out in Schene 5.

wo poothes3gchene bel ow R2 represents an ester OPCHGBRIOH®B02621

and LG represents a | eaving group such as a hal ogen
atom 10 e.g. chlorine or brom ne, or a sulfonyl oxy

SARKRab B igert Brs kg R, o s gecn s 1.5
Gfa%ﬁbc%(@loﬁh 3@1n6r95lé§iéeél=”§ Wk)ﬂé%ines%i]@ﬁ%&tr@bhylhhm@ at a
temseragure ppJW@rN apqgwo‘g} a}ncN 1@@80@ (Byne cgmlt(ll_gs)startmg

&fag% élé@rw@%ﬁﬂ? av%ée ?dﬁa%lbg @t@ﬁﬁﬁmg@gﬁﬁw%g:ogwounds

DéiRgRtandardffro¢@duBesO0 N S OEt ArNH2, 0 N S Cyl (5a)
toluene reflux Cy' (23) 15 Rza = COZEt Thus, in step

(A) of the reaction schene a conpound of for mul a (17)

|
gghé@eg pé&@é‘srs pie%ilég@\ﬁh%ﬂs 8@@%}%&5@5‘3 @H@Eﬁ né e@éred by
thenrezctiont set sat tn, Solgmbes.r dratieSchete Below Remepeesets an
f I 9). . Th ti be f d ‘
53 : nué)rqggt%q agd Hééeragr%%eht%na riréig/ving g&p Such asI a hapo%en atom,
e.g. chlorine or bromine, or a sulfonyloxy group such as an alkylsulfonyloxy

group, e.g. trifluoromethylsulfonyloxy, or an arylsulfonyloxy group, e.g. p-

toluenesulfonyloxy.

Scheme 5

CN

H /E LG 20 H
y N/RX \ril S z CN R = 2
Q /f\ow &' a9 /JA/\/lE @1 | N g
o Ry —_— —_— S
R ) Ty, W
Rx

cy' Cy

{17) (18) (20) (22)
tBUONO, Cu(l)Br,
LG = leaving group e.g. Br or Cl MeCN
R = Ester or nitrile l
NHAr Br
m_(o Pd,(dba)y, BINAP mRao
0P 8 OB T AN, CsCO, 07 N7 S

| |
&' (sa) R o & ey

Thus, in step (A) of the reaction scheme a compound of formula (17) or (18),
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 (19). 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-butyl- or tert-butyllithium or lithium diisopropylamide (LDA), silazanes, e.g.
lithium hexamethyldisilazane (LIHMDS) or sodium hexamethyldisilazane
(NaHMDS), carbonates, e.g. potassium carbonate, alkoxides, e.g. sodium

ethoxide, sodium methoxide or potassium terf-butoxide, hydroxides, e.g.

-41 -



20 Appropriate bases may include, but are not |limted
to, lithium bases such as n-butyl- or

W@ eoosAm3sYyl | i thiumor |ithiumdiisopropyl am deP(zGB2004/002621

10

15

20

25

30

silazanes, e.g. [|ithium hexamethyl di sil azane (Li HVDS)
or sodi um hexamnet hyl di si |l azane (NaHVDS), carbonates,

N LT R T .
By Wl@ébr@%?betlﬁylémme' ai aV‘Qjcﬁféo%ﬁibg@G@h ReTANGREMHYheR*RAe or

hyd e.g. sodium hydride, and organic
m‘ldies, “éheg reacrtioet Mgy b perfonediin aprepyicesalyentsuch as an

B %0 T adRGel R Ep My ERRBAR Ot eRhice, an ether,
8q). V£ ryclidiether sueh a@ﬁ@t%yd&o@rarﬁofﬁtﬂbwudmed anmaldehol, e.g.
such as N, N-di net hyl f or mram de, an et her

gyatharole ethanok o Aropanek o AepiRnirile, A4 %Empeiam%%im ambient
ace'fd let?mﬁe%ture"qhmob mSEIQ?ng ecg lof m‘%?%l%gsttﬁée reaction

a’'tenpera qre
i@ébumvee rgsiigaianr alkoxide dyesep aspeciallprsodime cthoXide ey sodium

process the reaction is achieve a Xi de
%Box@@p@@rﬁﬁ'pg)hglmqlmr& ﬁ%%%lﬁyo?tﬁ ek aﬂ{e%éqﬂmea%wre
in an al coholic solvent, especially ethanol, at refl ux
tenperature. 10 Intermedi ates of fornmula (17), where
mttarmemamg:Dﬁlfblsmldaa(ﬂ?a\bM&ermtb@ommeecpiaﬂxeﬁvaﬂabig may be

RS &0 it 13 da b el e Ringy o e Emplh i ledzygiuiian, .
Pletbtri/to ChBhE! 108 a8es30f. BRfilaHya ittdfhediatdesfrfondlla (18),

commercial [y available, may be prepared using standard
whenret motlocamnercially exvaisiie, trnéy y Pbepaied paising i standard

ST o BTG o g5l fon of an

@@@téte 08.goleti®yl faeetmé ewith- eGbag@fsh)th dsosaaitm. mbthcmde followed
simlar manner, internedi ates of formula (19), if not

Oyradsitionel 3 forpmte,a0) Bsthy! ¥EAtBe prepared using
nmet hods known to those skilled in the art (see, for

exanpl e, Adhi kari et al., Aust. J. Chem, 1999, 52,
6i3- §7$|m|IEormaanar;rplh&amwdlatestd)lﬁ cﬁ@rymnat(elgc)f iff ootmtc&nmermally

be reacted w.th cetonitrile
Falthleomay s brgkarod USaumaRaIS KhOANJGithdes &Killed in the art
%Qéélemr exnile, ta\%:hrk%?yéf 97“54%1‘ PPERBAR] HYoRt 58 59W7). For
enperature, e.g. around -
example an |soth|ocyanate of formula Cy'NCS may be reacted with
acetonitrile in the presence of a base, e.g. NaHMDS, in a suitable solvent,
e.g. tetrahydrofuran, optionally at a low temperature, e.g. around -78°C.
According to the nature of the group Cy', the intermediate of formula (19)
may be prepared in situ, for example using the methods as described herein,

followed by subsequent addition of a compound of formula (17) or (18).
During the course of this process an intermediate of formula (20) may be

formed. If desired the intermediate may be isolated at the end of step (A)
and subsequently reacted with intermediate (21) to form the desired amine
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25 According to the nature of the group Cy', the
internmedi ate of fornmula (19) nay be prepared in situ,

wo e004axBupl e usi ng the nethods as descri bed heP@i/aB2004/002621

foll owed by subsequent addition of a conpound of
formula (17) or (18). During the course of this

C (07
BT > JRURGES. Mo i, JHhY ivbnooelt, O, isglate the
intezmediihtefof $orepula A20) amd re@cﬂbae(@l) emy be roesaded dutndiréctly with
nt er nedi at ormthe desired amne -42 WO
@dﬁ?qmww%m%% 002621 (22). In sone
i nstances, however, it may advantageous not to isolate

t he intermadi ate of formula (20) and reaction (B) nay
lhe differand sobuant d$ veed Iduringtthe sdoend exiage off the prosasspft may

A diff I
S SBroirude ePoire b cBhet: I Mgy SR S dsarifagd B the
2888 deforehSrosabyingt with rthlé%é&ndf §t@?ét herlcer é\'}aﬁ‘d@% the
of the process before proceeding with the second

gudgesolidndeoraaipp (&) eday breusast inithes drXtistageoar haypmay be

e tor SeliSE th kb A8 GHon, b3 &y BRteq s et sucn

as alcahgbundtef fomaulat(20).such 10 as a conpound of
formula (20). During step (B) of the process an

internediate of formula (21) may then be added to the

%?@ﬁo% gs%:gbf {Bﬁ#@t%egfozs%\?s tatﬁ‘alnfdr%%lagtﬁldf%\'rﬂﬁlap@1 ! rﬁ%ﬂmen be

nasut e sol vent
addecetd the reactide miature ardorthée drude selidsl br parifiadipieduct from

%'eg,'_ éﬁﬁ@%ﬁ%&lw L eg[vgg} d%éqsltgggogélvergsdnclgpﬁapgt are not limited
e s, 08 g Sé’pgeg%ﬂt RUC e LA 83 ﬁl/&durﬂeﬁw%irﬁamlde

et her such s tetr rofuran or 1, 4-di oxane
alcehalnj Erg | ethafmble me‘dnanobnr isapropy aleohol; radblerst eag. a cyclic

?@%8}’8 &‘?ee rgﬁ beﬁﬁn({r )ggé@o the r%];f—{l onigile 5 The reaction
inalye bee Pedformeldl 2@r Bukempdrdture @Mm R @p to the reflux

temperature.

During the course of step (B) an intermediate of formula (24):

ﬁ/\Rm

(24)
may be observed or even isolated, depending upon the nature of the group
R®. The intermediate of formula (24) may be converted to a compound of
formula (22) 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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Cy C~ (24) may be observed or even isolated,
dependi ng upon the nature of the group R20. The

w0 nioennBdi ate of fornula (24) may be convert edP@DGB2004/002621

conpound of 25 fornula (22) using the nmethods
descri bed above. In this situation it may be

r d i :
ARERESE" B pgaBrt Pl hodt Rl %5, 8 S8aeh dhcke o
@@ahmamses e tneﬂqd;ammeom pilsapsspylethymntine adrecyclie 4Bnines
WO 200(\/ 11 P /.GB2004/ 002621 al koxi des, e.g.

RE PE PYAGWE: des, e.g. sodium

hydrl de, or or ganl c amnes, e.qg. triethylamne or
di i sopropyl et hyl am ne or cyclic amnes such as
Amingshpf dompiiel (22¢ can bem‘uﬁveﬁedstmbfomislesfoff formulaa (23) by

22 ted br omi f f 23) by.
Rl ABeiS L& I TRy Ine PRl dlrgilon =
ét%@[du'sl%ﬁd@&:nbléﬂ%l’ @éﬂpbuﬁ% oF Ifchﬂﬂné @11 )c OGBﬁ”rp@@ﬁd@fof formula
formula (11). Conpounds of fornula '(5a) can then

@eég‘@nemenrbﬁnpfe@g@d Hrasnitiese byomiges by the palladium- catalysed

on reactions al ready
g %ﬂbqggg%?% %‘Pead%‘?%g P@%@r eci ated t hat
internedi ates of fornula (21), where not commercially

avai_| abl e, may be prepared using standard nmet hods
Enslih B appssiated; abdintermeate; of Fiamusanid’s, where not

%@ﬁﬁgéaﬂ;é;avgﬁat;@ym%g Eé’BP’efﬁa?@@ L{sﬂigcstanaa?’d Hﬁaﬂ%d&mﬁown to

ogen atons or' s
thoedistldlltedsml&ekm\MFdroe)talmqolekachbd| gmUps amay Eerconverted into

an al rra be react th
'@ﬁV nB.QE%UI% sgc rba OH%? %)51 xy @r@.:ps usmg conditions
ﬂ‘\cg/h‘é % B IdRARE . ar’h ﬁ/' Hf e%éﬁ?pléoéﬁeai use%y Bl n%fabﬂe%i with

..trletyamne al so in the
hicad cbhmdedn%balngenatledshydrocfambml eg( zwet)lorovmtbanemi? yield

repare Ihe action sche ict in :
8 B0 Ring St bR oo LRRE Pl g used in the
tdHcasmedi ates in the synt hesis of i nt er medi at e
carboxylic acids of fornula (25a). This reaction

The nitriles of formula (23a), which may be prepared from the reaction scheme
depicted in Scheme 5 by providing that R% is -CN, are useful intermediates in
the synthesis of intermediate carboxylic acids of formula (25a). This reaction
may be performed by hydrolysis of the nitrile (23a) with a base such as an alkali
metal hydroxide, e.g. a 2M aqueous solution of sodium hydroxide in an
alcoholic solvent such as methanol or ethanol at reflux.

Br Br

7 o
0 $ S o w S
Cy'  (23a) Cy'  (25a)
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may be performed by hydrolysis of the nitrile (23a)
Wi th a base such as an alkali netal hydroxide, e.g. a

wQRktoaguwsaeus sol uti on of sodi um hydroxi de i n anPCREB2004/002621

al coholi ¢ sol vent such as nethanol or ethanol at
reflux. Br Br CN COZH O N S 041-N Cyr (23a) Cyr

ks SPerFadie bt Biuedetss U P2 tEneghidh Loy
@Oy br (Iﬂ)S]f,not(all%Namé doBimerdidllyn@ia @oﬂ%bfbr@pared by methods
commerci al ly, Lregjy al so be prepare nmet hogmrbknom

lfrzpwm&ﬁw% $1la8, et Zolow e PoARres SELil hkrences

h
4t e Bt e GRSy U8 Oy Lhpgbl Sl 115 anc
$tﬁb;slemeata|§CQEésmﬂaelPlﬂnj|ér&ieerFEubhél%rQ) 198% s dieserdand Fieser's

/%I esert\?\??r 5 %ﬁ'gnégﬂ&esmg n C@ﬁ&@gaﬂg\/\%yoggggons Jf899)
C@hﬁ?é’ﬁé’r@nl'é: Hel8rc ?Elfcy Cffé%lsz‘ff‘t ggdrk% |t§igya il:,V%lH%% 1-8,

8, 1984, and volumes 1-1
t&ﬁfbr eindn siolmes gdurfilc 1804 ct(ﬁ’emlmc@r)o uﬁomprehensive Organic

f . Kat 1- 7
GoaT BRbbg aanstorabhinhinidei Gl ot YWiimes 7, 1005
glérgéﬁhgm ToindreRshdide OMRNETESyrkhsis) P%E:lgal'f@@t akRP Bleming,

ncycl opedl a of Reagents for Organic Synthesis, ed.
ylgmest 8:9 Vbergangon.- 89@thE"W¢/@99dlﬁd obdreagerdesior Organic

n '
Stifeeieed TRRIE SRbFerd  LlohonhABR D" dpgial throoks
Comiprefignsiye) @rgahic! Ersanaminﬁ@:bﬁs (VER)PubliShérs mitot he89) and
l‘B]rocess am des _of formula \é/y be prepared o the
BEYS GA¥ancRd Qrgadtic megdwéhéloém Iigyandciale 1898t
-(~)mBr HAr / \ OIl-R-1d-1)P (3) / O Pd2(dba),,
BINAP O ON S OH ami de coupling reagent ONI1 S N
lnodnather, proekbeanECOBIaBmuls(™N))may deuwepared by the reactions

detailed in Scheme 6 below.

Scheme 6

Br (3) N’Ar
m_{o (Rd )p I \ O sz(dba)a BINAP m
ArNH2 Cs,CO;
0] lr S OH amide coupling reagent Im toluene, reflux
(Alk1),Cy? (Alk1)nCy1 (Alk1)r.Cy1

(RT), (R )p
(25) (27) (1a)

\ m_( (Rd) @

(Alk1 ,Cy!
(26)

Thus, acids of formula (25) or (25a) may be converted to amides of formula
(27) by reaction with amines of formula (3) in the presence of coupling
reagents in the same way as previously described for the conversion of
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(Alk1)"Cyl (AIkl)"Cyl Rd) (Alk1l)"Cyl (Rd )a (25) (27)
( RAr (1La) Br C/HNd S O (R, (3) O (Al kl)nCyl 20

W@ 2®¥/1T33ws, acids of formula (25) or (25a) nmayP@EGB2004/002621

converted to am des of forrmula (27) by reaction with
am nes of formula (3) in the presence of coupling

ggm% f(g] {923'8 es q{\éfaw%o@ @f f@%ﬁ#ﬁﬁv@ﬁf' tHhe %Spoofxgl ic acids

R(a*v EB208ASHP2d asioneIBRdsSs (of) frmudini (dep byf réatrtrml with a

1'a). Alternatively, the carboxylic acjds be
@bwaatlw agenaGueh cas exabyk chisirideo prtierally2t) thﬁy presence of a

CERGHESAmAT s GNP B0 3RIbRANE ibrocaron,

ér@ Ld’kthl@ﬁon@t’ﬁah@, (ﬁr @oéthente.gus faﬁlaﬁb atheakoge aattetxﬂahydrofuran,
§¥drocar bon, . di chl oronet hane, or an ether

ayun ambllﬁﬂt totpRralyre; QWY & elarinating agent; Sighas hiony!
rlﬁﬁt tr}fpﬁfgﬂg hrf‘% lré’bglen%u% 48 t?lugma Ok tH@tréﬂQ( l%grﬁg%raggéh The

typi cal I'n" a sol vent
r@éulmméacmit chlbﬁde$friayxth95rbmr@ahecbwmmmmneesmﬂfoemula (3)in a
reacted with a

idchlorid th b
Soivef 3uhyST & BRbgBNoRe, PudERSEDN, 441 sEBltPRThane, in the
?fy e’ BPNan CadinedinE3bosAERt Ban@ietiylarhite 1P Ql“cﬁﬁﬂn%@nblent

an anmi ne base such as triethylamne at around
Mperaturettergmr amides ofdoghula @f).dAsidés pbiofmuta (121 may then

B 85808ba! B e fids bt ToMabl" lap  alieh PE attipb Lfcatalysed

@Wlbﬁéﬁ P%déﬁ@?@ﬁké\ﬁotmlyeﬁb%#%éd mesetiéhed . | Duﬁﬁ@@ﬁ@ course of
During the course of the reactions described above it

g reactionsafeaginds abovea et avaurie asivaptagiesuscer neeesgrry to
BHRBEL M I bR R RAE R, SR T ReorRBRlipng) protecting

greupsamayiseagsed i é@c&ﬁdarﬁcﬁ withastahdard fraetioee]sed, foVexample,
Protectlve G oups in gani ¢ Synt hesji s” John Wle
zﬁf@en@o-ﬁs 1'99§’f°tePHV%65rF@UP$1é'i QQB'C %D@Hh%%"é Wé?y and

%ntst‘nggﬂalln SRR Indtdri¥Rs, deprotection may be the final step in the
synthesis of a compound of formula (1a) and the processes according to the
invention described hereinafter are to be understood to extend to such

removal of protecting groups.
According to a further aspect of the invention a compound of formula (1) in

which Y is an -S(O).- group may be prepared by the route set out in Scheme
7.
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synthesis of a conpound of fornmula (1a) and the
processes according to the 20 invention descri bed

wheooeilmssfit er are to be understood to extend toPGLIGB2004/002621

renmoval of protecting groups. According to a further
aspect of the invention a compound of fornmula (1) in

%@i Cheé is an -S(0O 2- group may be prepared by the
t out in Scheme 25 7. -46 WD 2004/113347
PCT/ GB2004/ 002621 Schems O- A\ A\ R N,NA NH

0 1. nBuLi, THE 1. QT@A \ 2 S02(g) | S~Q2. BOC
anhydihde ON S 3. NCS N- )m ON SYHNl )m

gAIgj): 1)(4 NaNETﬁé)gkl ) (H\gﬁs (g)g%jtgAM ~Cy m 2
F & comsound of or riul a (2§) C$ be oqotaﬁ1 ned SE}]M
2O et

rea(k“g)l n of a corrpoumdnc;@f forrmla ﬁ”&) Wi t
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in a solvent such as an et her, sergocva cycl i c ef’hérBoc
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éé’rln}ééﬁﬁd SHC forsulh etZ hwatho U njétaR gniglel bas&ds@éh as sodium
anbi ent  tenperature. A conpound of formula (1) can

bisérimethylsibhamide by atsevent suchwisra) &gt ¢-onasyglie ather such

AR SHPRMI B A YRR B SRR bl ot S aer

BatyV Bithrisotaiie &5 addlvedt BACH a8 tetraaydmmran aatlhetirrisg ah aAient
tetrahydrofuran, at a tenperature of around

SmpGIRTPox AIGOEPUNg BT BBIBEA: HofRh Thele e Eep@iRT by the
PRSI (G kBN Sstlenty! DA JAMfdBREG Rt V29 Ts' fediB8With

base such as an alkyl lithium, e.g. n-butyllithium, 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
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 (3) can then be added to the reaction
mixture to produce a compound of formula (30), where R = fert-
butoxycarbonyl. A sulphonamide of formula (1) can then be prepared by
treating a compound of formula (30) with an acid, e.g. a mineral acid such as
HCI or an organic acid such as trifluoroacetic acid, in a solvent such as a
halogenated hydrocarbon, e.g. dichloromethane. Intermediates of formula
(28) may be obtained by decarboxylation of compounds of formula (2) with
an acid such as a mineral acid, e.g. HCl, in a solvent such as an ether, e.g. a
cyclic ether such as tetrahydrofuran or 1,4-dioxane, at a temperature from
50°C up to the reflux temperature.
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vacuo and the crude material dissolved in a solvent
such as a hal ogenated 15 hydrocarbon, e.g.

waelk@hlima3enet hane, and the m xture treated w t hPEI/GB2004/002621

chlorinating reagent such as N-chl orosuccini m de at
around anbient tenperature. An am ne of formula (3)
can then be added to the reaction mxture to produce
a compound of forrmula (30), where R = tert-
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te@yeaqlwbtalﬁeaéwoan S{upleE: ngwmqqgf%unﬁéd@ one aP mMdes Stangfard

%/ th? Methd& aﬁ f@ﬁpoﬁlngtélﬁfstlttﬁloﬂ Rid2BoRY feductiBhNsF cleavage

as tetr n or 4 dloxane at a
temcienst Paeidulamsubsdtiop amoroamaseﬁcluﬂetcmmp@nmrml@Ikylatlon
- 47 WD 20 4/ 13347, PCT/ GB2Q04/ 0026
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%?] héﬂ\)héﬂléﬂ ' Hﬁ’aﬁgc%g?érnﬁﬂatfcﬁ{ Al cO&UpIrgy brddbﬂuré@agﬁnwm be

formul a é ot her internedia
appreciated rthattthesgymﬂth@@s; snayf alsorhrouned t@obiaie of modlfy other

RIS S -
RINEAbRAI KR8 SAsPRUTESebyormpeunds. MPatistlandxarhples of such

synt heti ¢ net hods enpl oyin subst itution, oxidation,
medueds aie @rer intiedpampleadareinaiicrar t i cul ar

substitution approaches include conventi onal
al kyl ation, arylation, heteroarylation, acylation,

Thusdsy bgam?re ai‘tﬁhaltgfhalblgen s&ﬁh’meln&unﬁeat:omppunds may be
nltratlon ornylatl

bipotsd N eRT el RPN AUD ABARBST RT3 ifpium base
ugeq ésopgél}tglorbroferFB PM}Iormejcfptlo'nﬁﬂ}ﬁrd’(%“léﬁveférﬁé&atd}e e.g.

part| cu npounds where appropri ate
tiourid f82C, g ausmvenki stichi as te‘tmdmfhmﬁd@ themauiepaneg with

2 ERetle e 8 Bedit MVEPukl ! PR R o, o
$ORSI | §reapt MalyNbé NAtre AR BYS ushY NEN-dlmethyIformamlde as the
electrophile, a thiomethyl group may be introduced by using
dimethyldisulphide as the electrophile, an alcohol group may be introduced
by using an aldehyde as the electrophile, and an acid may be introduced by
using carbon dioxide as the electrophile. Aromatic acids of formula ArCO2H
may also be generated by quenching Grignard reagents of formula ArMgHal
with carbon dioxide.

Aromatic acids of formula ArCO,H generated by this method and acid-

containing compounds in general may be converted to activated derivatives,

e.g. acid halides, by reaction with a halogenating agent such as a thionyl
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e.g. around -78C, in a solvent such as
tetrahydrofuran and then quenched with 20 an

P i) won? b PR BTalRe, ST s, phdsBhorus
tdhsHds, Norch FRbEYRGras IFRmtstealide $uth aglppobpiedis| gantachloride,

thi omet hyl group may be introduced by using
aptienally g anuinsi sRivert such as eptarep@ticdydsecaipedne. toluene,
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Baéa%bodéﬁﬁ';gtﬁﬁ?@ At %(%tioglﬁ\lc\!ﬁlz glﬂ dar’ﬁ@%’@l’ BrtEH@NOMe)Me or

generate cont al ni ng
asgitctheteof] optisradly il theagrdsence ol artiase suchaas aw argahic amine,

0o RS Rie, 5.5 654 ohEhd S50 Bt SRSHA o, ..
#85106héd. 1 334 7a PEhdARREY R0dREArbdia! ié?'ﬁ.’ GicBlordhefitte, at a

chl oride, a phosphorus triihalide such as phosphorus
ternparatuiedeomabout PHo tphomisntdemperailitade such as
phosphorus pentachloride, optionally in an inert

sol vent such as an aromatic hydrocarbon, e.g. tol uene,

@star Gloupsisuahess odsARRBERENCERT. indthebopigstiidanformida (1)
a tenperatuyre fromb5 about OC to the reflux . .
eagpbitatnediatesr thageton énays e cosdeited otowtie rasrespandiag acid

R AU BB of AR ENENNEI R FQDHE (B ST efietire pf the
growmiANe of Rfor Atida oraeb)ddlysed hydsaysis trhay eef achieved for

optionally in the presence of a base such as an |, .

@P‘QH‘M'Q bynfregimend th ni YORPICa H'@,rgfr“i‘icaﬁ?'ql’n%-ﬂt trifluoroacetic
r t A 0 Oqni

BA10 SRR 30 O RO 2B anerdfacd such o

tiydrdahiaietaeahdn at savente speh aasir g4idiaxarehoort a0Calali metal

ient tenperature. Ester groups such as, - Al k6 and
RoBiie.n oo Bl duaioRer dh el sequigousaalponol, o) 8ddeous

idiREABMI ates thereto may be converted to the
corresponding acid 15 [-CO2H] by acid- or
base- cat al ysed hydrol ysis depending on the nature of

9% further example, -OR® [where R® represents an alkyl group such as
methyl] 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.

Alcohol [-OH] groups may also be obtained by hydrogenation of a

corresponding -OCH;R®' group (where R®' is an aryl group) using a metal

catalyst, for example palladium, on a support such as carbon in a solvent
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group Al k6 or R4. Acid- or base-catal ysed hydrol ysis
may be achieved for exanple by treatnent with an

wo@e@anis4pr inorganic acid, e.g. trifluoroacetPCT/Gaei0d/002621

in an organic solvent, e.g. dichioronethane, or a
m neral acid such as hydrochloric acid in a sol vent
such as 4-djo or an_.al kali neta rOXI
SUGT oR ethuiind ey PoRreaBhed b A BgniE SBm e, GyEoREydfiene or
Eg&@ BeA, frs?ﬁhamhd hfhiAertutd NAE RfRXPtkempei@Rire] whier enother
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exapp
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hfdtélgwmw@dsdm‘dasmﬂﬂthﬁralumirﬂumdhydﬂd@r @mmmanmebor@hydrlde in a
| ow tenperature, e.g. around -78C. Al cohol [-OH|
QPWQB’SSHﬁiya%F?éhW obt ai ned by hydrogenation of a 30
correspondi ng - OCH2R31 group (where R31 is an aryl

group) using a netal catalyst, for exanple palladi um

tm ancthe@paxa hadxmfmhr[b@hi]lgrmlpsoirvdhe cent@o\d@ds may be

2004/ 11 347 PCT/ GB2Q04/ 621 h i
SRR i COTFBTRING SORCCEouR. BY CoHBInEIMIRE ggent REOH in
Qy%l‘})gﬁp subh 0&5@ W CHrefRAS Nh fh% bF&ern%El 8% a phosphine, e.g.

tenperature. In anot’her exanple, -OH groups nmay be

tripremytpdasphiosy ahe matmmhwdgaeﬂ@hylg diigopropyl or dimethyl
al dehyde [-CHO by reduction, using for

@%ﬁ@f’@o&y@' ISl ex 5 netal hydride such as Iithium

al um ni um hydri de or sodi um borohydride in a solvent

such as nethanol. I n another exanple, alcohol [-

drainpsulphoryamiamINHES 2] b@roueanverth@dcmpaunc?sﬂ may be

ond u I
BB R R na RO bR b BBVl 8 hhdRg e N
Wittssulgleamideinpthesipieiserce @f @n brrgalnhﬁbaé@ BasipEsngyridiimel at an
an activator such as diethyl, diisopropyl or dinethyl

sleyatechiaroRspitre, egnm%@ﬁlugsﬁ@w%awf?o [ - NHSC2NH2]

groups in the conpounds may be 15 obtained, in

anot her exanpl e, by reaction of a correspondl ng am ne

[n Mridthervexamsla) porampodads rcontanipges eNEESR' an-G8ikiR cgroup
base ,such as %yrl di ne , at an

may be prepared by treating a corresponding compound containing a
-NHCOR' or -CONHR’ group with a thiation reagent, such as Lawesson’s
Reagent or P.Ss, in an anhydrous solvent, for example a cyclic ether such as

tetrahydrofuran, at an elevated temperature such as the reflux temperature.

In a further example, amine [-NH3] 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
carried out in a solvent such as a halogenated hydrocarbon, e.g.
dichloromethane, a ketone such as acetone, or an alcohol, e.g. ethanaol,

where necessary in the presence of an acid such as acetic acid at around

-50-



el evated tenperature, e.g. the reflux tenperature. In
anot her exanpl e, conpounds containing a - NHCSR7 or

WO gBMR34gr oup 20 rmay be prepared by treati ngP@I/GB2004/002621

10

15

20

25

30

correspondi ng conpound containing a -NHCOR7 or
- CONHR7 group with a thiation reagent, such as

VA I hyd _—
AR e ipe SRS it RV b D" PRy o8 Fushe mitaly
ereaahedeh evedlechttseich ersaan BROrALHEE h?@robbﬁadnefelgmmuene and then
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sthanle SOdI um triacetoxyborohyride or sodium

cyanobor ohydri de. The reduction may be <carried out in
a solvent such as a hal ogenated hydrocarbon, e.g. 30

dh @"fmih@métxbﬁﬁﬁe eﬁfnfﬁ%t Pﬂ\ﬁlﬁ]sgﬁrﬁ)@%n%‘?ﬁ&?,%ds <P1f fofmula (1) and

al cohol , ﬂmﬁet hanol ecessary Int
t@ﬁ@ﬁ@l@teﬁ etgcmayshe lobiainad dtyi hydrolysisafroar amrespwdmg

R o T AR A SR SR e

raeamm@htlterr@@atlmgent such as an aronmatic hydrocar bon,
e.g. toluene, and then subjected to hydrogenation in

the presence of a nmetal catalyst, for exanple

BRSO Do SRR T ERBToAT P uddl  SRIRS Ly
éoaaamrapleahymat@yﬂw—m]ydgfgam@ﬁon rusheyTieUBRsmple h%maeﬁ in the

and fJnte di ates thereto may be obt al ned
?1s2 PR 52 5P chdmRle na%lﬁd@nmyom@aewpmrt such as

%derhi}ﬁdd §6I\/Qﬁt étﬂ: | enb‘é?ﬁ'ér B qe@hﬁﬂofﬂ&%@ (?H an Slcdhol, e.g.

et hanol t errrhe it Ur e
m@th@m@ oaby1 chemlan le]ctlgnms}mgrmy elramphsiagretal, ®.§in or iron,

H2 for exa b tal yti c hydrogenation
ﬁ’ﬂfﬁgpr{eg?n%%(g%n 8CIH\RHG hY%OF'%Q”CEP@sence of a netal
catal yst, for exarrpl e palladium on a support such as
15 carbon in a solvent such as an ether, e.g.

ireerfiApar exampte, asningn-GHeNHol groelpg in amnrifcanws ofoform!ala (1)
%B&ﬂbt%ﬂ%e&%@é%: w@?ggouél 3Jeef off:»t ex%y ae@quﬁnagf m?rllgs [- CN] for
byamplehIbyr icatayticd 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
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.
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In a further exanple, amne [-CH2ZNH2] groups in
conpounds of fornmula (1) 20 and internediates thereto

woregp4hessabt ai ned by reduction of nitrites [- CNPCT/GBR004/002621

exanpl e by catal ytic hydrogenation using for exanple
hydrogen in the presence of a netal catalyst, for
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e.g. methanol or ethanol, optionally in 25 the
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ether, e.g. a cyclic ether such as tetrahydrofuran,
at a tenperature fromOC to the reflux tenperature.
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ptmmrecﬂ)rfelsewampte dygoxidatian oéﬁhazcormpobdlr@mdmgeﬂ Ioase as

t.he corr ondln suI oxi de e u

gesei drébd;/&epﬂt tggweap%a& Hdﬁpeénﬁdlaies f fotmula (5).

chloroperoxyben20|c acid, in an inert solvent such as

a halqgenated 5 hydrocarbon e.g. dichloronethane, at -
gebsind a(?rﬂﬁnmundserﬁﬁefquﬂ% (hnmayr (e HEepasashine reaction of

oo bsbis B SERITE g at i bR g sERRk ai et or

miktupg of sohemisise.gdemcorgaeit sblvent isuch edsahosthen é.be dlethyl
preparatl on of intermediates of formula (5). 10 Salts

gthez oAk exgraiianel( usingepnirtinnah RFcedyyes.

reaction of conmpounds of fornmula (1) with an

appropriate base in a suitable solvent or mxture of
Yoherentt sis @egredalto ayhdaini a pamtmelat enantioawraaf at bennpound of

d| t.h et her al,c t ha
f@?fﬁ@a i G be opiiced . o9 acrdrespoiagsmigure of
ReRs tbﬁgy%ﬁltﬁﬂémdoﬁ%ﬁtldﬁala pFEBIAME A& resolving

orrru a (1) thi be produced from a correspondi ng
enanioroerst

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 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
using chiral High Performance Liquid Chromatography. Alternatively, if
desired, a particular enantiomer may be obtained by using an appropriate

chiral intermediate in one of the processes described above. Alternatively, a
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enanti omers using any suitabl e conventional procedure
for resolving enantionmers. 20 Thus for exanple

walc@gtneseoneri c derivatives, e.g. salts, nmay bBCT/GB2004/002621

produced by reaction of a mxture of enantiomers of
formula (1), e.g. a racemate, and an appropriate
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process a racemate of formula (1)

ﬁﬁ'%%ggé’ds%sgéf%wedoo%%si ng chiral Hi gh Performance Liquid

Chr omat ogr aphy. Alternatively, if 30 desired, a

Eartl cul ar enantioner  may be (gt ai ned (%rﬁu&

bmraaﬁogaqr&wch.rﬁawstaw%tlﬁed.%\ra G eineCoRvaTtional | separation

BEREFOER 30 BB, i RaTE!S ol Bro0 i Whor i
desirdrkbtoadittainre gatticufe geonmatrig isomeniribé omeentisopeci fi c

enzymatic biotransformation, e.g. an ester hydrolysis
usi ng an esterase, and then purifying only the

‘F’Hé%ﬂcﬁ/ﬁﬁ@'B@émﬁleﬁqﬂ&tfﬁéﬁﬁé yipRmhtionl daf 'té’rﬁbbhaﬂures are in °C.

unreact ed ester anti pode. Chr onat ogr aphy,
Wberfqlkxvang e@brevcmlcumaretuwd convent i onal separation

RO A BT R *TS” CoEfoAR' {BIRE pEbRT

RRIOH clndgthar@iret ri c I somer of BO® -i prebliioxpcarbonylhe
foll ow n Exarrpl es illustrate the inventijion. All

D&Mer gidlarometeansi ¢ The f oACOW ngaealisragidiat i ons
ho et hyl
iR & biis Ry cthTRnG, T BACEIOR,; Sk ooy

BGM - p¢1|djhé,ororret hane ACO-I Acet apylaci d; 15 DI PEA -

di i sgpropyl et hyl am n Et()—| t hanol ; r-
PMSi n mﬁthJSLgmeI iPr - lsopropy
Et,O - diethyl ether,; Me - methyl;

THF - tetrahydrofuran; h - hour,;

MCPBA - 3-chloroperoxybenzoic acid; NBS - N-bromosuccinimide;
FMOC - 9-fluorenylmethoxycarbonyl; r.t. - room temperature;
DBU - 1,8-diazabicyclo[5,4,0]Jundec-7-ene;

EDC - 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride;
HOBT - 1-hydroxybenzotriazole hydrate;

BINAP - 2,2'-bis(diphenylphosphino)-1-1'-binaphthyl;

DMF - N,N-dimethylformamide; dba - dibenzylideneacetone;
DME - ethylene glycol dimethyl ether;

p.S.i. - pounds per square inch;

MTBE - methyl fert-butyl ether;

m.p. - melting point.
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DMSO - di net hyl sul phoxi de; Pr - isopropyl; Et20 -
diethyl ether; Me - nethyl; THE - tetrahydrofuran; h

W0 20900133420 MCPBA - 3-chl or oper oxybenzoi ¢ aci dprCT™NB82604/002621

N- br onosucci ni m de; FMOC -

9-f | uor enyl nmet hoxycarbonyl; r.t. - roomtenperature;
-1, 3-di azabi o[ 5, ndec-7:ene; EDC -

RPRairgivees abfaned Efpeca iR eraPEuf Sy i de

hydrochl ori de; HOBT - 1-hydroxybenzotriazol e hydrate;

25 Bl NAP -
Compounds wese aayneshwiihrihaajd of aithasiBailstaimyutompyr supplied by

Dl SRR TR i, TR A GaaRfSe fag, prgose
PRInkffttaGerinaal); orMABD -Lamet Ndmé qui6.0utsybphédiety Ad@nced
- nelting point. -53 WO 2004/113347

mp.

Poemiss Gevetspreent, TargntpnEanagd-e obt ai ned eit her at
300MHz or 400MHz. Conpounds were named with the aid of

ei ther Beil stein Autonom supplied by ML Information
SgMS: metefitibh, tinfbe ¢RI -ddeted wWereegeridr@tedDof0d dewlgtt Packard

38Ul SRR g SRR et VBB L

[ re - .
PERRATSEX A S Tlgh g s R g PR TORR: 268 if water,
friodoile\whage B¢ 001% MBheitoait énx MaGhg; flclO r&t€8(f2).9%0min™, column
4. 6mm col unm: nobi | e phase A = 0.1%fornmic acid in
{RRRrAtUBIO’E: phase B = 0.1 %formic acid in MeCN:
flowrate of 0.9nmLm n-1, columm tenperature 40C.
Gradient: Tinme 9B % (m nutes)

Gradient:-
Time ,
(minutes) %B A
Initial 5 95
2.0 95
3.0 95
5.0 5 95
5.5 end end

Where stated alternative LCMS conditions (Conditions B) were used:

LCMS retention times (RT) quoted were generated on a Hewlett Packard
1100/ThermoFinnigan LCQ Duo LC/MS system using Electrospray ionisation
and the following LC method: Phenomenex Luna C1g(2) 5p 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.
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Initial 595 2.0955 3.0955 5.05 95 5.5 end
end 15 Where stated alternative LCVMS conditions

W@ SoadiBeons B) were used: LCMVS retention ti meBCT/BB004/002621
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nimin-1, colOth tenperabb®e 35C. |54 WO 2004/{113347
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i enol 2, 3-bljpvri di ne-2-¢arboxvlate p A m xture [of
2- chl or o- 3{&3dopyri di n&5(®B30g, 2.Bx® ), ethyl| 2-
mer capt oace:&%@ (361.2 5(3OlOmI ), sggj um car bopat e
(2659, 2.5nol)" and Et%g 2L) wap“heated to feflux
for 4.5 hours. The reaction m xture was cooled to
anbi ent tenperature and added to water (15L). The

e 1preci pltate was stirred for 30 m nutes and

I fuh | . gtshed wth two
C e e-t 0 const ant
ABI ﬁ’ﬂi(ture of 2-ch|oro-3-cyanopyr|d|ne (330g, 2.3mol), ethyl 2-

mercaptoacetate (361.2g, 3.0mol), sodium carbonate (2659, 2.5mol) and

EtOH (1.2L) was heated to reflux for 4.5 hours. The reaction mixture was
cooled to ambient temperature and added to water (15L). The resultant
precipitate was stirred for 30 minutes and then filtered. The filter cake was
washed with two portions of water (2 x 2.5L) and dried to constant weight
under vacuum at 45°C to yield the title compound as a brown solid (493.1g,
93.2%). &H (CDCI3) 8.68 (1H; dd, J 4.7, 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

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), tert-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
slurry was filtered and the solids were washed with water (500mL). The
combined 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 twice with 2M HCl(aq) (4.4L and
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under vacuum at 45C to yield the title conmpound as a
brown solid (493.1g, 93.2%. SH (CDCI3) 8.68 (1 H,

wa@lego4d13847, 1.2Hz), 7.93 (1 H, dd, J 8.5, 1.2HQT/GBZ002802621

(1 H dd, J 8.5, 4. 7Hz) 5.90 (2H, b), 4.38 (2H q,, J
70Hz) 140(3H t, 7.0Hz). LCIVSRT29mnutes

fai Sheo GPv R .
Qﬁﬁﬁoﬁ(@h) psmdﬁad\maé WK twawﬁ(pxe,:rl_)t Ithd etHys at:@taae solution
m xture o er(ll) bromde (403. 3&_’7 tent-buty

wesrther drizdo(MigdOan filterssk and p@nq:%nt(ae vaszGOﬁtAOr @aar and

B0°Cb RS SHIE, BoighB., ¢ e s DBKE b0 ik ifod th stant
weldrawindet v&bhume’Mﬁ%lctbly!MId %éttulleecombdumd' a\sa@ brown solid
filtered and the solids were

(B604,)97 -0 SELHIVIREHAS) § 1896(6 b' ﬂ/aé %W?)a@t"gd(w tth J 8.6Hz),
P sl Ay 62 7@%);“@@3?%4 PLYHE), SR BAN 11957 2H).

dCH® RTe8L8i minkfes; 288l (Musdgate (6L); this solution was
washed twice with 2M HCl (aq) (4.4L and -55 WO
2004/ 113347 PCT/ GB2004/ 002621 2.2L). The two et hyl

a lquti ons were then conbi ned and washed with
Z Iu'—@e\a!iaj)g:{z 2L) and twce with water (2 x 2L). The
Ethwyll -Btremnth|ertd[213-b}pymhnemearhbxyéaite( NeSide |

T8 8 vy Solrtamiedrtae. (s Gad adbitn At Mmidadnder
hirdeRNSHaBladicte 7% MEIBA @Q@gu@@ﬁmég%drﬁow/@bdoﬁé?eo 5 h.

titl"e conpound as a brown soli
TbeBeadton svaothen stired al raoml—tﬁ)“npwawe(fmr M8 . T]he reaction

V0 v e o oAt il .5 i
QQ%W/M@Mmk%rbéﬁété@ﬂlt@he(ﬁSM | The basic aqueous layer was

3- Br onpt hi enof 2, 3- bl pvri di ne-2-car boxvl ate N-oxide To
serabved \aner thenergenisdliexee washed awith avatar7wiil) P . DAt organic

(595 S et i) K50 M B RA G b e overed as

t5han sty mee ertide peoddct sy @uirifleel hpslubiry inTWEBE (600mL) for
r1e€%tt IO 5°C to give the title compound (174g, 77%). &H (CDCls) 8.44 (1H,
dd, J 6.2, 0.8Hz), 7.87 (1H, dd, J 8.3, 0.8Hz), 7.48 (1H, dd, J 8.3, 6.2Hz),
4.49 (2H, q, J 7.1Hz), 1.48 (3H, t, J 7.1Hz). LCMS (ES") RT 2.61 minutes,

302 (M+H)".

,)

Intermediate 4

Ethyl 3-bromo-6-ox0-6,7-dihydrothieno[2,3-b]pyridine-2-carboxylate
To a suspension of Intermediate 3 (95g, 0.32mol) in DMF (950mL) and
stired at room temperature was added trifluoroacetic anhydride (198g,

131mL, 0.94mol) dropwise over a 30 minute period (slight exotherm
observed). After complete addition the reaction was stirred for a further 45
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15 m xture was quenched with water (800nL) and pH
adjusted to 8.5 with 10%W v sodium carbonate sol ution

w@ 1@30m3¥7 The basi c aqueous | ayer was renpvePCHO82G00002621

organi c | ayer washed with water until pH 7. The
organic |ayer was concentrated in vacuo and the crude

I J i e .
i PACHE RIeLaRs C Tlip roxasds fiflhtideptio safyiEewas
dindvdd atin@e® Grdcuugh vVeandhethei tﬂe@cﬁ@rﬂpﬂﬂﬂdré 1édgcentvated to
SH (CDCI3) '8 44 (1 H  dd. J

dpproxingately bal@[she, ongmagwglyrn@ }Eae rgs@tlgg d@rlg ggboijredl sghytion

48l chifed IR o bytfrd Wi T ol RO e
hixturnwab Ieﬁkdxa @ta?rddﬁoh)admwimn Grlnlnﬁt@ anditmyr ihei precipitate was
pallgisd by n T BerbraaebAlS wahaveied WA TabEngd) x Som)
%@qﬁﬁ%ﬁ“dgég 'WV% ovBh dt -6t This2gave tdgéd L8Rhound

4nol W se over a 30 m nUte period
fsla pbigeccalbhensAll (B888g,veEdN % )Af bdr (DMEPHdE)e 12201 (liHonbrs),

S T She °5ﬁ®%?c§§'@83ﬁ8@28ﬂ814f et St ar L D, 112 (3H,
eﬁ’%%s Lemd (e @?%Ss;f %ﬁdté@@@f@mm*w}m@"z@dw -$88.1°C.
ve er eact |

er vac um an xture
concentrat ed to approximately half the original
ol ums.d. The resulting dark col oured solution was then
a mxture of water (1 L) and tol uene
E ré-brmﬂaﬁe-%xra- eRYIBS7 -dffydrothighelzl 3t slpyAdaeg- 10
m nut es an € precipitate was collected by
tarboxylaten. The preci pitate was washed with tol uene (3

-iﬂ §8°Eé)§ and then dried in a vacuum oven at 50-60C.

e the title conpound as a beige col oured

?\%L ‘fbdk@ﬁacﬁ%ss—é?wh%cha%bd Wiﬂﬁ@nttﬁbneﬂ?atém (1]30@, Otﬁiﬁ)mol) Cul

50
(@898 0. @8%9I)HzghenylbpzongaCIﬂo (809,3 076@L4mf;2l9 nyaﬁ@e (104g,
| E‘?er ni%lné taé%@g:f@[ﬁl%{?m P (Y Phitur® Rirreefat 40°€58cdfmpressed
airbwasovi§emusty? bigwm throbigh- thehyehatibhi edu® SorbBpyourdi n The

e- 2- carboxyl ate
compressed air was then turned off and the reaction mixture left to stir at

40°C overnight. The next day the same process was repeated. After
approximately 36 hours, HPLC indicated >97% conversion of starting
material to the product. The resulting dark coloured reaction mixture was
poured onto a mixture of water (1.2L) and concentrated hydrochloric acid
(300mL). The mixture was extracted with dichloromethane (2 X 1.5L) and
the combined organics washed with 2M HCl(aq) (2 x 1.5L). The organic
layer was separated, passed through a pad of MgSO,, and concentrated in
vacuo. The crude residue was recrystallised from toluene (600ml) to give the
title compound as a beige solid (93.85¢g, 75.0%). dH (CDCl;) 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,
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15 Method A A 3L jacketed vessel was charged with
I nternmedi ate 4 (100g, 0.332npl), Cul (15.8g,

w@:2®83m31) , phenyl boronic acid (80g, 0.664n01)PCT/GB2004/002621

pyridine (104g, 1.32npl) and acetonitrile (2.0OL) and
t he mxture stirred at 40C. Conpressed air was
r t t f.o
fotr e ans 19¢3Eh ol Lot SCMGIESTHET 47 rihissr ST8 pasH
MIFE Q@a(ﬁQOBOﬁCxture left to stir at 40C overni ght.
The ne t the sarre grocess was repeated. After
2 SYHRI C i ndi cated >97% conver si on

e{c‘k@& e %ttehqéa%éi@weé Qe in %géﬁéé"lﬁtbﬂﬁedlate 4

Our 6a react toh mxture> was poured onto
Oamg e1®0nwaols coppai(ll) aneltad:@r(ﬁié&mgaﬂeﬁlommmcﬂ:hmylbnromc

A Bpae e, REMIBL A RS Hnd &Pgmmen The

vexdhied Whs hst#ddHet (Bein (t&nbeﬂaté@ forThls Iﬁ’fxﬂﬁﬁ“tﬁe é)@ﬂ@élon of

was separated, passed through a pad SA,
owistere. r Ahedeaetion, wea dher idduiedudih ﬂ%h/lo(é ml.éswashed with 2M

R GOnO5 Yoo e §Ro e Rk uih B aptaLa, The
odirlel digaflicsIvér@ t&eﬁhﬁésheﬁ \mh Wa@é?r %56)|th ﬁ)jned (MESO“ ) and
7.54-7.42 (2H, m), 6.70 (1 H,

cencentyatem 4n 1 Yacor Pﬁwcwdmp@@imtmaﬁq Pl]“f'?dlb}‘lzé‘ slurry in

Inedfanali ayig aivs 16 gus siidibles 8 e sPId 1A Aimg, 72%).

lHO(mtmg)ﬂ 82q18, A, ue&tseld) mm@d am_atmnmgi 1. 5&57!{4MZH m) 6.70

I N _sequence

éUIBﬂér:WﬁﬁZé;dbﬂ ﬁt(EH( 973@1 Hz_l), $d|4nﬁ§H, ,M;ﬁjﬂ bchQMSdES )RT
gqgo DCM (5mL d di 158ny,
gq(%m ﬁﬁéggalyhem cti on vvas(st | Zrzg altoyliloolmne ( o

tenperature for 18 h with the exclusion of noisture.
The react| on was then diluted with DCM (50nm.), washed

(aq) (50m_) the aqueous was re-extracted

mxc!edirleaZ-edrbmvaatmo The crude product was p_url fied

&%ﬁ%gr | n%@éﬁg%?m&gé%ng 5t€g28$ Mgmoﬂecobperﬁl acetate
(13.62g, 0.075mol), 4-tolylboronic acid (14.0g, 0.1mol), DCM (500mL) and
pyridine (25mL, 0.3mol) and the mixture stirred at r.t. for 24 h. The reaction
mixture was washed with 2M HCI (2 x 200mL), 5% NaOH (aq) (200mL.), brine
(200mL) and dried (MgSQy4). Solvent was removed in vacuo and the

resultant solid triturated with methanol to give the title_ compound as a solid
(15.7g). 8H (CDClz) 7.76 (1H, d, J 9.7Hz), 7.33 (2H, d, J 8.3Hz), 7.18 (2H, d,
J 8.3Hz), 6.64 (1H, d, J 9.7Hz), 4.24 (2H, q, J 7.1Hz), 2.39 (3H, s), 1.26 (3H,
t, J 7.1Hz). LCMS (ES™) RT 3.86 minutes, 394 (M+H)".
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1
wa2004413%), 1.14 (3H, t, J 7.1
I nt

SH (CDCI3) 7.82 (1 H d, J M), 7.70-7.62 (3H, m,
7.54-7.42 (2H, m, 6.70 (1 H, d, J MHz), 4.15 (2H, q,
Hz) LCVS ( ES+) PRVGB14/002621
3.75 minutes, 378 (MtH) +. Internedi ate 6 Ethyl

3- brono- 7- (4- et hyl

X0- 6, 7- di hydr ot hi enor 2, 3-
Wéa a?e_?z carboxylate 20 A flask was charged with
rotHignofx8at e
0. 075nm01) , 0.1

y - Vg,
atgng pyridine (25nL, 0.3npl) and the

Aot B i, R B BEEE O g o
I6EaNedRA68.) Whrte mahd( mwcbcagm)d?m etH ((ﬂ/g$(947Hz) 7.41-7.37

Sol vent. was renoved i n vacuo resul t

@b'l, ), {34023 @ik 16 bl 93 l—bq v%v?’ﬁr{@Ht i% rfe7 1Hz), 1.34

GRGESLLIHE. SEMS s AT offs mitdtbgReEs (L1 0y @
6.64 (1 H d, J 9.7Hz), 4.24 (2H, q, J 7.1 Hz), 2.39

H s),.1.26 (3H t, J 7.1 Hz). LCMB (ES+) RT 3. 86
' iat&B4 (\MeH) +. 30 - 58 WD 2004/ 113347

13. 620,
'd'g

Im Medrm@)ﬂm oxyI at e From I nt er rredl ate 4 and
tarb Hleaaete e §4a§|qraa¥%wk*?%§ﬁ°2)%%¢° o ?1% mhogl of

|ﬂte?h?eh1até 641513{ @60@%6 MH, d; §§ 6}!2%}_37 (6@12% ﬁe Bﬂzj ¥r.37

2Hz d1 J—&)BHZ),CWM((EESP;)d RO BHZRHA. &b‘r(ﬂfbsu,, Jsmm) (w@snst t, J

}EQE? gﬁgh@]@ié% B3 Bimas41%0MKH)'s, 7- di hydr ot hi en

or2,3- blpyridine-2-carboxylate FromInternediate 4
and 4-chl orophenyl boron ic acid by the nethod of
Intermedhiate®e 6. SH (CDCI3) 7.86 (1 H d, J Miz), 7.60

Edi 3% romYF3-metRVlphenyl)-6-ox0-6.7-dihydrothieno[2.3-
blpyridine-2-carboxylate

From Intermediate 4 and 3-methylphenylboronic acid by the method of
Intermediate 6. 8H (CDCIl3) 7.85 (1H, d, J 9.6Hz), 7.51-7.48 (1H, m), 7.38-
7.27 (1H, m), 7.29 (2H, br m), 6.75 (1H, d, J 9.6Hz), 4.34 (2H, q, J 7.1Hz),
2.46 (3H, s), 1.35 (8H, t, J 7.1Hz). LCMS (ES*) RT 3.865 minutes, 393
(M+H)",

Intermediate 11

Ethyl 3-bromo-7-(cyclopropylmethyl)-6-0x0-6,7-dihydrothieno[2,3-

blpyridine-2-carboxylate

Sodium hydride (60% in mineral oil) (3.27g, 81.4mmol) was added in portions
to a solution of Intermediate 4 (22.3g, 74mmol) in DMF (300mL) at 0°C. The
mixture was stirred at r.t. for 30 min then cyclopropylmethyl bromide (10g,
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(2H, d, J M), 6.74 (1 H d, J M), 4.35 (2H, q, J
7.1 Hz), 1.36 (3H, t, J 15 7.1 Hz). LCVB (ES+) RT

wW@2®3/1133nut es, 413 (MtH) +. I nternedi ate 9 Et hRET/GB2004/002621

3- br ono- 7- ( 3- net hyl phenyl ) - 6- oxo- 6, 7- di hydr ot hi enof 2, 3
- blpyridine-2-carboxylate 20 From Internediate 4 and

?ﬂ?g}qﬁwggfaé}/%do ! ontyﬁ Iélge %\/Iét%'rg%e f%%&ehc? %t %§°Wjernight The
BNt gs Homiokbcln vakuo ErdRhe TedBucpdtiiafid BoRbehPHOAS and

brimgs (WB1e osgania pdese3mps tdrled d\/lgS_O;)zgnd chvqgemg rvacuo.

SN ourEE s ik LG LA oo

%&V@fﬂi’e $itle orRybiindd ak 41 yBllow sdﬁa g&ca%l 4%0; %wl(@mmg,) 7.57

dride (60%1n mneral oil

edj J 8. ﬁdrtir )t Bdrfs(1H8al, 1o 5"&& ‘hfZa'ngHofq Unl @H oﬁ ﬁ? é24. d, J

2 Fiaten 26 T, By Yo7 Tt By B T e ffttes,

bspqae))(.10g, -59 WO 2004/113347 PCT/ GB2004/ 002621
74mol ) was added slowly and the m xture heated at 60C
overni ght. The DM was renoved in vacuo and the

resi due, partitioned between Et CAc and brine. The
&-@Eﬂﬂgﬁﬁé&t ! e was dr| ed (I\/gSO4) and concentrated in
35 : h8-BxBLAGhERN6(A! | 1 ca,

557 T = - & conpound as a
gmydmtmehgg,@@gyg, ﬂcarbblxytabej 3) 7 57 (1 H d, J

bRl & (0ol 2usimy > HelaookPap Soptidodihomo)

t
12100 S SURATEN D 00T e

(fRmie) iox & mlrphérﬁjuo@ 3methylan|hne (0.397g, 3 mmo?/) and cesium
gérhb%na et r(q 383& 23 %O%WSI') q\/eﬂg 'a%'d%%ir Qr?&%“é?‘%%xture was heated at

reflux under Ny for 24 h. The mixture was dissolved in THF (100mL) and

washed with water. The combined organics were dried (Na;SO4) and
concentrated in vacuo. The residue was triturated with MeOH to produce the
titte compound as a white solid (0.754g). 8H (DMSO-d6) 8.72 (1H, s), 7.67-
7.60 (3H, m), 7.51-7.49 (2H, m), 7.18-7.10 (3H, m), 7.09-6.99 (1H, m), 6.39
(1H, d, J 9.7 Hz), 4.15 (2H, q, J 7.07 Hz), 2.22 (3H, 8), 1.72 (3H, t, J 7.08
Hz). LCMS (ES™) 423 (M+H)™.

Intermediate 13

Ethyl 3-[(2.4-difluorophenyl)amino]-6-oxo-7-phenyl-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

Tris(dibenzylideneacetone)dipalladium(0) (1.21g, 1.32mmol) was added to a
mixture of Intermediate 5 (10g, 26.4mmol), caesium carbonate (12.05g,
37.0mmol), 2,4-difluoroaniline (4.1g, 3.23mL, 31.7mmol) and BINAP (1.65g,
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Internmediate 5 (1.00g, 2.64mmol),
tris(di benzylideneacetone)di palladiun(0) (0.121qg,

w@2032m3wt ) and BI NAP (0.164g, 0.264mol) wer ePGL/GBR@d/002621

in toluene 15 (12nm) for 5 mn.
4 Fl uor o- 3-net hyl ani line (0.397g, 3.172mmmol) and

SR T AIE ok bR ool L A R58 B

dRGerhitioden 4 @iagsOl YRS reActidiEwdsCsddiad aﬁﬂrtltréﬂéﬂ%btween

with water. The conbi ned organics were dri ed

a.w anshwater anédhe rorgapigophase: driedi MeSQmsan |QV@PQf%§d in

Nbﬁ%/tg,ciu?é q’éﬁﬁﬁg,\)@‘é}s Ztgl}leg Afg V\?@nﬁ?ém?n&sto 9%' Elgeo title

é@rhgocmd a%(é\lmﬁ%%%né %@*87@’) 8!-71 (1.:@0‘4 }18)493% 5%) 7 58 7.40 (3H,
m), 7.32-625-23H, m)2Z. 1(33?|04§st m)yz QBKH: d, 3 98@@) &;9)3-6 86

S TR E 8 e g 47 v, 12

gamyﬂvqm)enmms%EerRTrlml(D@mnﬂut@@rb@X aH?*.
ri s(di benzyl i deneacet one) di pal | adi um(0) (1. 21g,
1.32mvol) was added to a mixture of Internediate 5

8- aﬂmdrbtlaedofﬂ Mpvmdﬁmz-caraexyﬁtémwﬁmés

T SO RdIA R STl s b R PEpar o FIMRS 2 igkdure similar to
Hdt'REBALEPF %r“ln%ﬁfﬁedlawel 3 eﬁﬁér‘eﬁﬂe"t@%ﬁ@ﬁérﬁgned reaction flask

partitioned between DCM wat er and organi c
e szl debxdl @ma(ngosjlrrandhe\aqq@mmaid subshﬂat&ximmhffh@ 2 equiv.),
residue was, tritu edvvl net hanol to ive t

d
BbiGobSC dRliBaRa MLCTeliftes 5ol (BuuTg) . cashifipngaspenate
91 48qlﬁ|1'3Htr|§{§ﬁ)er?)2ylﬁ%n—éa&?toh%bﬂjlpaliﬁdlur?n(@ﬂ(g Sl %Z*‘éndﬂBJNAP

(10 moine). eTls2 react®nsiwere hpatesl, tpquﬂlm-pndjer Ultrogegm)d with

fﬁ@?}eﬁ é%t L{HB%JFPAY ;?%}t{g)h 4 %ﬁ%ﬁwe}(%%fon 1\65 ]tp]é(;&{aqnu{:e%nh DCM,

Washeduwieh fwatet, hdriger GMQS@M andodoreihyrbted in vacuo. The crude
3-ani |l i no-6-0x0-7-phen

eradugits yaret wmfowlf@d%pawlm ghiingcwith 7 @radient of EtOAc in
TENIFE e%iﬁﬁ?ﬁ\/eﬂ‘ B& RfuES oty e%b gngﬁa‘ﬁf)? oﬂéﬂ%@ abBfofe to give the

prepar
title compounds as solids.

Intermediate 14

Ethyl 3-anilino-6-oxo-7-phenyi-6,7-dihydrothieno[2,3-b]pyridine-2-
carboxylate

From Intermediate 5 and aniline to give the title compound as a white solid.
8H (CDCI3) 8.70 (1H, bs), 7.57-7.47 (3H, m), 7.33-7.25 (4H, m), 7.20-7.10
(4H, m), 6.27 (1H, d, J 9.7Hz), 4.19 (2H, q, J 7.1Hz), 1.22 (3H, t, J 7.1Hz).
LCMS (ES™) RT 4.10 minutes, 391 (M+H)".
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that described for Internediate 13. Therefore to an
oven dried reaction flask was added a nmagnetic

w@Rimnes47t he appropriate substituted aniline ¥dAT/€B2004/002621

equiv.), 15 anhydrous toluene, Internediate 5 (1.0

equi v.), caesium carbonate (1.4equiv.),

fris d&P nz | i deneacet one) di pal | adi um(0) (5 nol % and
| % . The reactions were heated to reflux

ach reactron was
1 cak MySO4) and concentrated in vacuo.

s ﬁrdﬁq&o%ﬁlllﬂé%ﬁghgegﬁ%dfatg & cdwé’ Wd i€ ofBodihd 4§ solid.

eluting w Vot

SH (D) 8®0y(m bs)l, VBG4 (3W t ) MEI4TaNGS (qu ahhyr.36-7.32
acet ate to7g|ve the title conpounds as sol i

(2t enpred 264719 425t Ryitd-7.05 (1H, m), 7.05-6.98 (1H 'm), 6.35 (1H,

3,801 0B PRSPt Ll SHBA A B h o

@intfes 23 (M+d)’conpound as a white solid. 8H (CDCl 3)
870(1H 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,

&¥ d!g%gflatyz‘h 1.22 (3H, t, J 7.1 Hz). 30 LCM5 (ES+)
es, 391 (M+H)+. -61 WD 2004/ 113347

EfHy| G2 8 axy/ahptihyl Jamiaoirbede 7 -[e iylk6,7 -dihydrothieno[2,3-

-f (2-.chl oroghenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot h

E@&!QLS—M%'Z' - 2-car boxvl ate From

Prdrh!| REpaiidrinife ﬁﬁ& Ihfétrﬁfeﬂ%%ég o) @l\ﬁé)tl'ﬁé Yiffle [ddfnddundean off-

conpound as a solid 0 (T H bs),

#hE6-solid8 SHBICDBYs) 875840”—7 m mw 4&) 3HZ BB TABZ.20( (BH, m),

Pha bt L93elgih aP g d oda) Wd tan B 7 1% 53 am,

HZJ)71|'11 3L ERkS (51 RT slydHinutb&VP € fmid)RT 4. 38
mi-nut e?a g (MFD)+. 10 1nterned ate 16 Et hyl 3-f
(3-cyanophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi eno

[dePmedidly{A! ne-2-carboxvlate

Ethyl 3-[(2-cyanophenyl)amino]-6-oxo-7-phenyl-6,7-dihydrothieno[2,3-

blpyridine-2-carboxylate

From 2-cyanoaniline and Intermediate 5 to give the title compound. &H
(CDCl3) 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 (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)".

Intermediate 20

Ethyl 3-[(3-chloro-4-fluorophenyl)amino]-6-oxo-7-phenyl-6,7-

dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 5 and 3-chloro-4-fluoroaniline to give the title compound
as a solid. 8H (CDCl3) 8.70 (1H, s), 7.67-7.59 (3H, m), 7.44-7.41 (2H, m),
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From 3-cyanoaniline and Internediate 5 to give the
title conpound an off- white solid. SH (CDCl 3) 8.58

WG 064/188)7 7.61-7.43 (3H, 1), 7.40-7.20 (6H, nPCT/GBZ004/002621
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7.14 (1'H, d, J 9.8Hz), 6.38 (1 H, d, J 9.8Hz), 4.19
(2H, q, J71Hz) 1.23 (3H, t, J71Hz) LCVB ( ES+)

3878 B s 4 I TR s 2R R 2 ey tssart ¢ v

gnti(i2), S_CMS (:ﬂsa\)RTd4m52nmatdmeqt\/& rom
2-cyanoaniline and Internediate 5 to glvethetltle
conmpound. SH (CDCI3) 8.72 (1 H, bs), 7.61-7.47 (4H,

Mtermedlate2® (1 H m, 7.36-7.31 (2H, m, 7.22-7.15
m. 7.11-7.00 (2H, n), 6.40 (11-1, d, J 9.8Hz),

thyl -flyoro-3-meth n lamu =7 -(4+chloro -61dX456,7 -
+ Pﬂ' . ] ute 4& 25 I nterned ate
r -Ca ox a e

S O10 S5, Y e o

anc@ solishl gﬂdCJDGIh W7BdMH| bne), 7o58i7Va8 (214, ) t7.85-7.28 (2H, m),
3 70

SRE 20 L ATRAN D005 e o

3 0 6. 43
(3%(31%3 ”91?8%/2 ;@ﬂgsﬁd&@@gﬁ% 57 n%ﬂu?es 3§H|Yi 5@ 3h
t, J 7.1 Hz). LCVMB (ES+) RT 4. 245 mnutes 443

ty medi ate 22 5 Et hyl
g ] - 3- net hvl phenvl ) am nol - 7- (4- chl or ophenyl )
rarm

Eﬁh X3 Q;-ﬂ'uoﬂj-twﬂéﬂt R& 25V -8,7-

(drot |
F%é'ﬁ' 8&%@1@}1 ﬁﬁg S)I_Br?ng 43@‘&%% pl@tlaylggn')’ g gﬁv gﬂ% ggf_ngound
gs alsdlidl aﬂxc;Dz:lgc)SB 63*@1 Hsbr s)lf? 40- 3215(@4% rh) t7036(-7 dzﬂ@H m),
%5'\’5? ﬁgq (2)H m), FouleB0" (4H ), 697 (1HH)d J 9. 7nHze)Ir 418 (2H, q, J

B1HA; Blaey 3—1,%)’,"32.56' BREYY 137 PR, PR Y RIRME SR R

4.469 minutes, 437 (M+H)".

Intermediate 24

Ethyl 3-[(3-methvlphenyl)amino]-7-(3-methv|Ehenyl)-6-oxo-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxylate

From Intermediate 9 and 3-methylaniline to give the title compound as a
solid. 8H (CDCls) 8.55 (1H, br s), 7.32-7.28 (1H, m), 7.27-7.17 (1H, m), 7.08-
7.00 (4H, 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)". '
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di hydr ot hi enof 2, 3- bl pvri di ne-2-carboxvlate 15 From
Internmediate 9 and 4-fluoro-3-nethylaniline to give

W b@4t113Bke conpound as a solid. SH (CDCl 3) 8. 6BCT/GBR)04/002621

br s), 7.40-7.15 (1 H, n), 7.30-7.27 (1 H ),
7.18-7.10 (2H,n), 7.04-6.90 (4H, n), 6.27 (1 H d, J
) .4 (2H, q, J 7.1 Hz), 2.21 (3H s), 2.20
? IMECIa® <3 (3H, t, J 7.1 Hz). LCMB (ES¥) RT 4. 469

Bthieno[2 3-

18- bl pvri di ne- 2-car boxvl ate From

_]nx_dmﬂza:g;a_b_msm
é@oung}’@é‘ﬁg% ggd%’iq g Héﬁgn%qg? L 'eg Sipblifid, "%'? yellow
(%oﬁ@ %"2&[3%83?"8 0 (1H. - b¥7s?ﬁ77 291, QZF(QH'%) 7:10%. o7. 7.0, m), 6.18

418 91, ) ) 397 o q,,J Pz, 33K, z«&;,,d 2 12HghH 481,33 (1H,

TRt AR Gt b7 A A YRS D s D 5t nutes,

136060 eIHz)*te 26 Et hyl

3- anlllno 7-(cycl opropyl net hyl') - 6- oxo- 6, 7- di hydr ot hi en
of 2,3- bl py ri di ne-2-c arb oxyl ate From

hRie j 11 and aniline to give the title
'"‘.’Ju'ﬁb e yellow 5 solid. 8H (CDCI3) 8.71 (1 H,
h.tithsihnm 3-[Q-BflﬁoEd-3érﬁlalthvIbheﬁiyl]ﬁnﬁnG]ZG(eédd-ﬂbherﬁll B37- (1

] . : .1 Hz), 3.94.(2H, d, J
oth afe 3H, t, J 7.1 Ho)

?né%n@d@ew m% WBRR%% Wbl &5 EtGAPFIAF/H,0

10 Inte medi
3211¢ 1) f(QOmLL) gqeaie@ytqoh&wﬂ )Yand niveatedoxdth? -L[idEhibO6 (00544,
2-.car boxyl at e

A% il 8895 rbvas BontLaS YAHERS SRKNG Meterigidgmained (es
lﬁﬁ@ﬂdﬂﬂy H@@) The solvent was removed in vacuo and the residue
azeotroped with foluene to give the title compound as a beige solid (0.284g).
8H (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)".

Intermediate 28

Lithium 3-[(2.4-difluorophenyl)amino}-6-oxo-7-phenyl-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxylate

The title compound was prepared from Intermediate 13 (6.34g, 14.9mmol)

and lithium hydroxide monohydrate (686mg, 16.4mmol) following the method
of intermediate 27. 8H (DMSO-d6) 10.04 (1H, bs), 7.81 (3H, m), 7.69 (2H,
m), 7.50 (1H, m), 7.48 (1H, d, J 9.6Hz), 7.16 (2H, m), 7.56 (1H, d, J 9.6Hz).
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(2:1:1) (20nL), heated to 80C and treated with
Li OH H20 (0.054g, 15 1.287mmpl). Reaction was

weooiimied until no starting material renmai nedPCEEB2004/002621

judged by TLC). The solvent was renoved in vacuo and
the residue azeotroped with toluene to give the title
onpound a bei ge solid (0.284g). SH (DVSO d6)

&S n), 7.64-7.62 (2H, m), 7.41-7.38 (1 H,

Amrhchiim 6.8%0-3{pRn lah¥inb-7thhényl, ?- (ﬂﬂl éﬂ?dthlen023-
Glepridines? carbpxyiate 0. 54 Hy) . 2 35 (3H s), LOVE

A B M BRI B g eaer coomi

d\rdsyétﬂdﬁ&tcﬁﬁ%‘ﬁ%pénﬁbﬁ\dfllﬁtéﬁﬁrearai@fmfo(@v(bg’vlt?e?nﬁ%l'rhQ)equw ) in

tle corrpoun prepared fromlInternedi ate

@@amj 5QmLs)rﬁﬁ§i| §h9aﬁHXtPrQ Hﬁeatﬁd@arr@fim@rr\%ﬁbhﬁm&ab@lk of the

i nt er rreoalsg ZH@@M ék?%‘g&é%ﬁ é&giﬁggﬂg?%ﬁté%g\gth satgammonium

(calfhrldns) soluticgia§ R 30mip). Tﬁe&@s(lllari‘ﬂ sdiiii wis é&llédtetﬂ b}dflltrétlon

g4 el o Ba 2Bk NoBeb &2 Xiaik hakd Srigddg vacuo at room
1 gfésftﬁ‘i‘ep 0 %IV? the title g;gmgoun% as, a7wglt% 3?8“% tlrgnqgﬁg* tft%e yield.

k&l—b(;DMSOn@G)ZQ 6Gr(bldxbkpt7%5\7337l(l$ﬂ-l on), Ft4SddieuH, m), 7.29-7.18
[ 39 8. 1.1 equiV i n water

e S o B Pe et T8 o 816.‘%7«21 e ERhes (e5%gT 3.24
I tv.) in ethanol (50nL) and the m xture

%rélg{ﬂ% 86érlg?mx for 2 h. The bulk of the ethanol was

renmoved in vacuo and the residue treated with sat.

ingmni um c{l oride solution(aq) (30nm). The resultant

saermeglates l ect ed by filtration, washed wth water

Sodiu -chﬁ's Hehy)-2 ?luém-3dr'h'e IﬁeH Hﬁnﬁb HUNB-

enpera ure 0 glve : € Co
- e 3 BaxyBNBO d6) 9. 60 (1 H

bl‘%zg' hti&% gggg 79%57%% Q%’argﬂ flrog'n @ er(rizcﬂéte?2 517352%21)mmol and

:sﬁgiﬁnﬁ Egydrtoﬁ'ﬂg'ﬁ .(260mgg, n2iepemoB 63 . Addulv). ) folldwing a procedure
nt er medi at e
analogous to that used for Intermediate 29. Instead of treating with a

saturated ammonium chloride solution the volatiles were removed in vacuo
and the residue triturated with EtOAc to give the title compound as a solid
(800mg). 8H (DMS0O-d6) 9.74 (1H, bs), 7.67 (2H, dd, J 6.6, 2.1Hz), 7.54 (2H,
dd, J 6.6, 2.1Hz), 7.24 (1H, d, J 9.6Hz), 7.20-7.01 (1H, m), 6.90-6.80 (1H, m),
6.85-6.75 (1H, m), 6.31 (1H, d, J 9.5Hz), 4.68 (3H, s). LCMS (ES™) RT 3.51
minutes, 429 (M+H)".

Intermediate 31

Sodium 3-[(4-fluoro-3-methylphenyllamino}-7-(3-methylphenyl)-6-oxo-
6.7-dihydrothieno[2,3-b]pyridine-2-carboxylate
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Sodi um
7- (4-chl orophenyl ) -3-1(4-fl uoro-3-net hyl phenyl ) am nol -

WG 23013367 7- di hydr ot hi enof 2, 3- bl pvri di ne- 2- car PORGB108/002621

The title conpound was prepared fromlnternedi ate 22
(1.0g, 2.1 mmol) and sodi um hydroxi de (100ng,

o 3 coloaTevée frcPrreth o 1D Bt 29 (rOgr 2afTRY) and

%albnﬁhy&@mea(ﬂegrrfymmhm"amﬁa)M@Mr@eth%oémbe@urret @felntermedlate

vol atiles were renoved in vacuo and the resid
80ito @ivet the titiet cormpoMed ae agsalid ¢1h@g)t idH @N@M@M Be(e, t, J

G, el (P, wof TR S aBone? i, . 608 19 ﬁz%-%-
: 8.7 2. 6 056

60, 500818 Gt BT oy a7 ol o

8).5Hz), 4.68 (3H, s). LCMS (ES+) RT 3.51 minutes, 429

(MrH) +. Internedi ate 31 Sodi um

3-f(4-fluoro-3-nethyl phenyl )am nol - 7- (3- et hyl phenyl ) -

fntePedite 32
6, 7-dih drothl er}o 2, 3- bI pvr|d| ne 2 czilrboxvl ate -65 WO

vy | ; 3t > 2mol ) and
Bt ﬁ?’ﬁf&?’?ﬁu@hﬁ@%@—@ﬁmﬁ%—gf i om e 1 par

Whed&@trgmﬁudmh?sgmdpanc?@ fréd Ihtermedea(;tg &t (1.0¢4,2.3mmol) and
ound as, a sol. 1 H
ngnvhwrox'ﬂ% 4@@% %'»fgoﬂpéf) %%)O?eéwe( éﬁlntefﬁned'ate

S e bt 8 0oy 0o 01 (1

S}s) 725851“61314%7 6Hz))lh4érn‘elddaﬂe123&)8b@tc2um4 (3H, m) 7.18 (1H,
3- net P am nol (3-ne n 0X

AN AR EUN ST Wl P £ P )

title conpound was prepared fromlInternedi ate 24

(1.0g, 2.3mmol) and sodi um hydroxi de (140ng, 3.5nmol)

{termediatetdd> procedure of Internediate 30 to give

508 e C8oun_flrﬁ| i d : s S

di h|e71 3/b ricb 20 arbbx tél H 15 t, J 7.7H),

S5Hz), 2. 46 (3H, s
Zhsfutkegq;omgc»und was prepared from Intermediate 20 (1.0g, 2. 2mmol) and

sodium hydroxide (100mg, 2.69mmol) following the procedure of
Intermediate 30 to give the title compound as a solid (680mg). 8H (DMSO-
de) 9.78 (1H, bs), 7.61-7.59 (3H, m), 7.55-7.46 (2H, m), 7.30-7.24 (2H, m),
7.09-7.06 (1H, m), 6.90-6.88 (1H, m), 6.34 (1H, d, J 9.4 H}_). LCMS (ES*)RT
3.41 minutes, 414 (M+H)".

Intermediate 34

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 27
(0.284g, 0.710mmol) in DMF (10mL) and the mixture stirred at r.t. for 30 min.
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I nt er medi ate 33 Sodi um
3-f(3-Chl oro-4-fl uorophenyl)am nol - 6- oxo- 7- phenyl -6, 7-

waldoydirsehi enof 2, 3- bl pvri di ne- 2- carboxvl ate 2PCTG82004/002621

title conpound was prepared fromlnternedi ate 20
(1. Og, 2 2mmol ) and sodi um hydr oxi de (100rTg, 2. 69mol )

|| t h |
RaefiorBrenL B T - o Fomal Wenaniys 2B (omRirg gjired at
gt g%rgﬂd;h *(JS'Dhe %oﬁibfn? \ﬁé’s (réﬁﬂovgli ln7v§5u<7 a‘Hﬁ ﬂ?é" regl'ljue was

éissalyed an @wahncmwas ’mem wa¢he¢@wn; w’a@r) dR'Ed Mgéomand

e

ﬁe%aﬁé/EmAbpi&pma968 tRe lﬁ‘tl@\ﬁdn%diﬁ#a@ ath@/b@ﬁ@ (B926HC sH

2mmvol) was added to a sol ution of

(DMSQ*:%G) ﬁt% g, ¢0.728%4:6.99 (3 Obrran), 1.85BM9 (46nby rahdd.29

85 4 YA 8 P P30 ) ob ks Eded D phenol

(0.196g, 1.065mvl) was added and the m xture stirred
at r.t., for 24 h. The solvent was renoved in vacuo

I ! Pdue was di ssol ved in DCM whi ch was the_n
2Rabdohaht 3112 AL AlFBTR oI RBLB bRBAILEY

awaﬁéﬁbg,Etmmdlrte-gmai'boyzyldne title conpound as a
¥he i gmound was iéparedstom dgermpdiats 27 olaving the method
b rffermierlaiSsd o giyé 1€ plotfot 34 o WG Sl br-PRDENT Bles (1H,
08, 4 (SO APy (dranim)of 40 (1KY '?Lfm‘i’“??? 10 8ot it o
B NS BB 8! Mibiesneas aros" 28 Tol I'owi hy

the nethod of Internediate 34 to give the product as
a white solid. 8H (CDCI3) 8 66 (1 H bs), 7.76 (3H,

mtermea&tézm, , (1 m, 7.14 (3H, m, 6.54 (1
‘é_@;{gmo-G-oxo -pﬁz)\vl é’ C/slvéslhg/cl':lro |eno[i 35 Z)]rryr\]/rrl]glne-z-cargoxvllc
acid

Sodium hydroxide (1.83g, 45.8mmol, 1.1equiv.) was added to a suspension
of Intermediate 5 (15.75g, 41.6mmol, 1.0equiv.) in ethanol (78mL) and water
(78ml) at room temperatured. The reaction mixture was then heated to reflux.
Once reflux was attained the solid material had gone into solution and
analysis by HPLC indicated complete conversion to the acid. The reaction
mixture was then cooled to ~70°C and c.hydrochloric acid (46ml) added over
a 10 minute period. The reaction was allowed to cool to room temperature
and the resultant solid collected by filtration, washed with water (3 x 25ml)
and dried in vacuo to give the title compound as a beige solid (13.81g, 97%).
8H (DMSO0-d6) 8.13 (1H, d, J 9.6Hz), 7.92-7.80 (3H, m), 7.78-7.74 (2H, m),
6.92 (1H, d, J 9.6Hz).
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I nternedi ate 36
3- Br onp- 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enof 2, 3- bl

wW@Roosdiizer 2- car boxylic acid 20 Sodi um hydr oxi PET/GB2004/002621

(1.83g, 45.8mml, 1.1 equiv.) was added to a
suspension of Internediate 5 (15.75g, 41.6mol,

..Cequi,V. _p et hanol (78nL) and water (78ml) at room
~ The reaction m xture was then heated to

B8 dditio-7-@aR thephéh o%tewthﬁﬂ HP@tlﬁéM fidine-2-
gone Into sofution a I ndl cat e
ca version to the acid. The reactlon 25
'xt e cooled to, -70C r
Thett Q8 JirBBated, oM IR % e, 86! %0.3mmol)

f@@ﬁﬁh@ﬂh%eﬁid&%dnt@n@ﬁétet 86 rtgoplvbeﬂ@fp@b@u@t agndl solid
the resultant solid collected by tration, washed

13.849)at &1 (PBISO-2617)85 fHd, dird Q(ﬁHZﬁ Wd@uﬁ%d"rbﬁ, o), 615 (1H,
ttI s\a beige solid (13.81 g, 97%. 8H

| é%naé&@"?f i od 3 o 6Hz)( 792-7.80 (3H M

7 78-7.74 (2H, 1), 30 6.92 (1 H d, J 9.6Hz). -67 WO

2004/ 113347 PCT/ GB2004/ 002621 | nternedi ate 37
Bﬁ_tame_dﬂ_@net hyI phenyl) 6- 0x0- 6, 7-di hydrothl eno[2 3

i:al'bmlrcgamhe met hod of Interrredl at e 36 to g| ve the
product as olid (13.849). DVRO- d6 1 H,
6\ sglugop-of) i ?thyurn5hy;d ggld@AfmoWyd (tg5(0(q7g,1) 20§mmgl) in° water

OBy (Rl ShraheR B dhBhedaee 1 (599, S3gmyng) i

dtdxp;nei dli()@mla andr thex yeaatioac stirréd satl ut.i fon 4fh.l i Coincentrated

P R SCRIAGY Acded drpibH g Araslk Rrd peSapitated. The

(&Lﬁ’t@nt %%Il@’W@é )colléctee' B%Efﬁ?atﬂp%éhe%ﬁ%ﬂwhﬁ/afé?rag hOB0mL),
stirred 4 Concentrated 15 hydrochloric

dlﬁthylv\a’@eao(ﬂéd. aempwm uhiied! int fee vacodmc ovemdio give the title

RS Eobnd LY solil®4.659, 91%). sH (DMSO-d6) 7.66 (1H, d, J 9.6Hz)

7.43-7.38 (2H, m), 7.30-7.24 (2H, m), 6.46 (1H, d, J 9.6Hz).

Intermediate 39

3-Bromo-2-{[(2R)-2-(hydroxymethyl)pyrrolidin-1-yllcarbonyl}-7-
phenylthieno[2,3-b]pyridin-6(7 H)-one

To a solution of Intermediate 36 (10.0g, 28.6mmol) and DMF (2 drops) in
THF (150mL) was added oxalyl chloride (3.26mL, 37.4mmol), via syringe,
over a 30 minute period. The reaction mixture was stirred for a further 30

minutes at room temperature before removing solvent and excess reagent in
vacuo to give the intermediate acid chloride as a beige solid. This acid
chloride was dissolved in DCM (150mL) and added over 45 minutes to a
mixture of (R)-2-pyrrolidinemethanol (2.88g, 28.5mmol) and triethylamine
(4.36mL, 31.3mmol) in 100mL of dichloromethane. After complete addition
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resultant solid was collected by filtration, washed
wth water (2 x 30nL), diethyl ether (2 x 30nL) and

wa@lrdoed133w7 a vacuum oven to give the title conpoUGB2@8/002621

a solid (4.65g, 91%. 6H(DI\/BOd6) 7.66 (11-1, d, J
9.6Hz), 7.43-7.38 (2H, m), 7.30-7.24 (2H m, 646(1

b oo ST RS BT i o

wae pxbUtdd emmrf Rater {LOYmILJ meemaw layaeseffarated ahdtthe mqokous

oA 810 P M 1A o RaP YRGS i taaps R were Then
\ﬁzsr@a*wlth wiltieR (§a®mngedneopgﬂg§®4;’>9nm E@reﬁ@&'t@ﬁblve—rhﬂe title

reaction mxture was stirr or  a further 30 m nutes
aimpound e @pightboown sefid ( €2.88gpvoiHdCETIsERT O, dxdéseHz),

r va 0 t he_ Lnpt [ [
EARTPa s i Berys den g mire BEHIY i G dastss (1H
ik S \/ [ 4Bym
PRV s A e A G
2525mmutes 438. 1 (Neltipyl ani ne (4. 36nL, 31. 3mm| ) | n
100m. of dichl oronmethane. After conplete addition -68
WD 2004/ 113347 PCT/ GB2004/ 002621 the reaction was
Fitbfrhédiat®uol h at anbient tenperature. The reaction
m poured ont o \I/\1/ater (200rrL) the DCM I ayer

washed
7o nd evaporated to
Ub\@ sU ﬁsudid @f Snt‘émiedm@l As &14@! ghﬁnhnolx)nn doCMJ(80mL) was

é&gj@? } (ggﬁ(gcmrr%o gng E{@ tlo s"%lrrgd#g_{z %&11‘051 b (®)-2-

rifdefefind E2ont. Homy V?afﬁd%d? P eHe pfon,gfirred for
28512 ati rootre sempaBtatlre, MrH)er redctionnivas nditlited ewnlm DCM (10mL),
-B U( 2R hyl l,idin-1- b
BAsSd Pl bHEENGTBHAMAS O, Shroeen BTk B facdier g, gruce
F{%{Acﬁj(émewf% BY chibatBihshe (stifcd, %%so%h@mh)ocm to
give the title compound as a white solid (3.44g, 43%). &H (CDCl3) 7.65 (1H,
d, J 9.6Hz), 7.37 (2H, d, J 8.2Hz), 7.20-7.19 (2H, m), 6.66 (1H, d, J 9.6Hz),
4.25-4.23 (1H, m), 3.80-3.40 (4H, m), 2.37 (3H, s), 2.13-2.04 (1H, m), 1.79-

1.53 (3H, m). LCMS (ES*) RT 2.92 minutes, 449 (M+H)".

s were then

Intermediate 41

3-Bromo-7-(4-fluorophenyl)-2-{[(2R)-2-(hydroxymethyl)pyrrolidin-1-
yllcarbonyl}-thieno[2,3-b]lpyridin-6(7 H)-one

The title compound was prepared from Intermediate 38 and (R)-2-

pyrrolidinemethanol following the method described for Intermediate 40 to
give the product as a solid. LCMS (ES") RT 2.83 minutes, 452 (M+H)".
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added EDC (5.04g, 26mol) and the reaction stirred at
r.t. for I h. (R-2 15 pyrrolidi nenet hanol (2.6nL,
wQewmnlip4nas added and the reaction stirred foPCT/G82(04/002621
at roomtenperature. The reaction was diluted with DCM
(10nm.), washed with brine, dried (MgSO4) and

| iafd 89 i n vacuo. The crude residue was purified
‘@%raphy (silica, 30-50% EtQAc in DCM to
Bv - hem 2e tetrah dm-tzu- tamlz 3. 44q, 43%
2H

, cax 4 iz
143 ieg 12_ ggung% lﬁ‘bttdﬁned 3ﬂa%‘R %f@ggﬁégl?_l Irﬁeﬁs&%{és§ lgz]|_2 5q,

2.
223 @fﬂmﬁlhutdéﬁydfﬂﬂganwmﬂg,l ﬁﬂér&m@oﬁt ep4alugBesulphonic  acid
E(glorﬁ)Z%m&n a Q' aﬁﬂ%rgm)ethan{el%&%OmL( hyﬂ{ % lonyn?l)aure

Wéé trnbstingdd at Rid eé@perailivior & Rods? Hine ﬂ@actf'éh%&tdrb%as
conpound m?ﬁé(ﬂ gmred fromlInternedi ate 38 d (R -2-
t

Raured PN wa L) fsgturaigchrine &1 Oﬁenlhb@ncﬂe@djunb@qan’o@mate

s'@ﬁ{ ”Efp(%ﬁ@ad'%fﬁﬁa aé%?é’ i@gei%?%fé%gaﬁagge%ueousL%r re-

Xadtctil R RK didMOro6RANGHE (TIHAL). The ebmitthed Qrg‘b?uc layers were
7pﬂ] v%{(ZR) 2-t(tetrahydro- 2H-;)
6%%\5?)3 diy @\?@Qﬂ cAgHepHs ikirg oded {Moeke Qn@ewwﬁ\ted
Y% ,
TS TGP o AR, IR 58 B

witte. eikyylI adelta&ngav)al the tide Emmsuhmhoam @ angﬂ’d browhngplid/foam
[ r n 000m.. The reaction

o 73ave 8%@%%&? BBk 2 3oL e 2 7oy, 6560 (1H,
t

d(]QJU@ gtgz?*lgg{) il ?@W T’é% 3B%86%8 69”&8 Y402 00 (10H,

rh). caChigh¢E3") ROB A5 mmt(téﬂ)(ﬁ119)1 (Mke)l.ayers were

separated and the aqueous layer re 10 extracted with

di chl oromet hane (100nl). The conbi ned organic |ayers

m@rﬁmmaﬁug\ashed with the above aqueous m xture,
) and evaorat ed to_ dryness Purl fication

yvioxy)methyllpyrrolidin-1 -yl}carbonyl)thleno[L3-blpvridin-6L7 H)-one
The title compound was prepared from Intermediate 40 (3.44g, 7.6mmol)

following the procedure used for Intermediate 42. This gave the title
compound as a light brown solid (4.85g). 8H (CDCl3) 7.63 (1H, d, J 9.6Hz),
7.28 (2H, d, J 7.8Hz), 7.17 (2H, m), 6.63 (1H, d, J 9.6Hz), 4.48-4.28 (2H, m),
3.85-3.30 (6H, m), 2.36 (3H, s), 2.15-1.70 (7H, m), 1.48-1.46 (3H, m). LCMS
(ES™) RT 3.69 minutes, 533 (M)*.

Intermediate 44
3-Bromo-7-(4-fluorophenyl)-2-({{2R)-2-[(tetrahydro-2 H-pyran-2-
yloxy)methyl]pyrrolidin-1-yl}carbonyl)thieno[2,3-b]pyridin-6(7 H)-one
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with ethyl acetate gave the title conmpound as a |ight
brown solid/foam (12.73g). 8H (DVMSO-d6) 7.80 (1 H, d,

wQ2®468488)y7 7.70-7.45 (5H, m), 6.60 (1 H 15 d,POT/GB2004/002621
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9.6Hz), 4.50 (1 H ), 4.15 (1 H, br s), 3.35-3.80

(6H, m), 1.30-2.00 (1 OH, n). LCMB (ES+) RT 3.65

] nut s 5191(I\/H-|—|)+ | nt er medi

ihe; LNOE RTERGTOR. BoET (rarimadinte & &h9ar 3-2mmol)
Bb/h ThgoProcedure used for Intermedlate 4%1 This gave the title
yloxy)net hvl | pvrrolidin-1-yl}carbonyl)thienof2"3-

CoinpoBd s an@hﬂhaeommtoue(mew)ouau mcm Fa0 ¢tHf dpmg 6Hz)

te diate_4 3, 44 follo
bRSCTa 558 (210, P arR 286 ot e SHERAES TAST (1H, m),
[ C d i@pt =t
B@I?' §37 Ggﬁ? 1@? ﬁsb 9P| %W@l\ﬁ@ (!Zz‘e E‘Bf%%*r niflites, 560
Wﬂ%Na),?l?(ZHn) 663(1Hd J 9.6Hz),
4.48-4.28 (2H, n), 25 3.85-3.30 (6H, nm, 2.36 (3H, s),
2.15-1.70 (7H, m), 1.48-1.46 (3H nm). LCVMS (ES+) RT
ﬁqtﬁpmgu[gubem 533 (M. Internedi ate 44

? 2- itetrahydro 2H
2R)- - (tetrahydro-ZH-pvran-

Tbe at ldw eswﬂpcw n@bd@ﬁj molﬁmar l@@ttdmedn ﬂa%ler fresd awnh 4ﬂntrogen
(1.0g, 21 o rocedure used

d) followi ng the
ettt Stas PRldegniCR 6000 (Thad: 194 S Gt AR, (1,53,

pimt abled 9% AT A oy (1128

d 22]nr|dblz)) Td .this- mixddre( Wasl, added 5n|$jc96u§tﬂﬁeflél-(|200mL) which

ll‘ﬁ)al\lé)F |’i§1 E';qgﬂy %Igg';%(egsﬂancliwthen 2rgf WS sarime (3.49g,

37 dn%’-mé 3%d He ?@i}%}ﬁ' hETEA At reflaR ’IWder Fritrdge¥or2ad H. € The
t rahydr o- 2H pyr an-

zequtlonywxamewammoleldu ioi ambiepl podrtbenyioured entg 2,004 K@ (aq)

G oo TS el i ditupGyBRHS PY"tharat) and the
vembifEirdr a%ﬁéd 24th 3D fH@I'(éﬂ 1£< eooBhLNAlaned (Mg§804)

-Brono- 7- (4-f 1 uorophenyl ) - 2- (i
ﬁdﬂqﬂ Dlﬂuemophenyl)ammo 7-phenv -2-({

(1 53g, 46mmol ), Internedi ate
and WE@@H&}@ in.vegyo to give a brown oi The crude produc was

purified by column chromatography (silica, 3:2 ethyl acetate:heptane) to give
the title compound as a light yellow solid (7.32g). 8H (DMSO-d6) 8.75 (1H,
s), 7.75 (1H, d, J 8.3Hz), 7.70-7.60 (3H, m), 7.55-7.43 (2H, m), 7.35-7.22
(1H, m), 7.05-6.88 (2H, m), 6.50 (1H, d, J 9.6Hz), 4.62 (1H, bs), 4.45-4.30
(1H, m), 3.65-2.75 (6H, m), 1.90-1.20 (10H, m). LCMS (ES™) RT 3.01
minutes, 566 (M+H)".

Intermediate 46
3-[(3-Methylphenyl)lamino]-7-phenyl-2-({(2R)-2-[(tetrahydro-2 H-pyran-2-
yloxy)methyllpyrrolidin-1-yl}carbonyl)thieno[2,3-b]pyridin-6(7 H)-one
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1.22mmol ). To this m xture was added anhydrous tol uene
(200nm.), which 15 had been thoroughly degassed, and

wao ben/123347 di fl uoroani l i ne (3.49g, 27.0mvol) ardI/GB2004/002621

reaction heated at reflux under nitrogen for 48 h. The
reaction m xture was cooled to anbient and then poured

3he %é@&&&%ﬁﬂ%g SRR MiSTediate 1B 550, trigamel and
gﬂ@@.ﬁ@ N62nPV 3 Eh) 1didwing e th%H'SfjlrftWétezﬁs to

conce trated I'n vacuo 0 gl ve a BF own ol
gmedtdaemroduct asvas ompngefdolid (RY27¢9! Wirh (CDChyat od)(3dhm), 7.66

T A TR A ) 1Bl g )3 B HIS 4 BT hyca.o5

51 v I 7
mﬂ n'{),sg|970§ O((;GH 5}}; 21553@“ %%WPl §|0 ?Tg)ﬁ %05§%S‘MS (ES™)
RIH3.0fminitex) 5@13}HIM4d-i YJ MHz), 4.62 (1H, bs), 4.45-4.30
25 (1H, m), 3.65-2.75 (6H, n), 1.90-1.20 (10H, m).
LCMS (ES+) RT 3.01 mnutes, 566 (MrH)+. Internedi ate
‘ﬁﬁermedlate 47
yI'phenyl ) am nol - henvl - [({(ZR) -[(tetrah
@)ammo]-?-pheny -2-({(2R)-2- (tetrahvdro-ZH-pvran-Z-

The tttlet ¢cﬂn9@mm m@@am&ﬁmmémm@t@z msrzgag esnﬂaol) and
and mtoluidine (0.62

%&h%%mbn@ I6Q~4R€'t'-h cOBmal ol wisg t@eemawqdoof lgtarqu)nﬁe 45 to

By R, pRBEaS EBRSyT Solid apodaR) o (EnChy T eg (atfym), 7.35

@3}54n{)17H9 g1HJm9 @lda) (2HL rﬁ& egammﬁm) 46&5 (5H ( HL J19 67Hz),
|4753 LﬁN/Bn'()Eé#}B (H, 3\)9@ - alﬁ%eééHsm ?MIHA (10I-$ m). LCMS
é'%?ﬁ%%%ér g‘dﬁ'gtﬁ;sl 84 M7 phenyl - 2- ({(2R) - 2- 1

(tetrahydro-2H pyran 2- 10
¥I oxy) net hyl | pyrrolidin-1-yl }carbonyl)thi enof 2, 3- bl pyr
Lﬂﬁ%ﬁ%@@ﬁﬁe The title conpound was prepared from

?g@%pﬁ%n%aﬁﬂnoﬁ?%ﬂ‘”ﬂﬂ%ﬁhﬁﬁﬂen%@ﬁfﬂ@m'[(n frahydro-

mmor )y T 01T OW Tl al ©

2%-pygram2 wiox i ethwllipyrralixlin-1byd earksan yljthie 218-b]Biidin-

@_321 7.66 (3H, m, 7.35

The title compound was prepared from Intermediate 43 (1.5g, 2.8mmol) and

2,4-difluoroaniline (0.35mL, 3.3mmol) following the method of Intermediate
45 to give the product as a solid (1.14g, 69%). &H (CDCls) 9.33 (1H, bs),
7.39-7.30 (2H, m), 7.19-7.14 (3H, m), 6.96 (1H, dd, J 14.6, 9.1Hz), 6.84 (1H,
t, J 2.6Hz), 6.73 (1H, t, J 8.2Hz), 6.35 (1H, d, J 9.8Hz), 4.48-4.38 (2H, m),
3.75-3.30 (6H, m), 2.39 (3H, s), 1.97-1.50 (4H, m), 1.49-1.25 (6H, m).
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(3H, m, 7.19 (1 H ), 6.94 (2H m), 6.93 (1 H m,
6.42 (1 H d, J 9.67Hz), 15 4.53 (1 H, m), 4.48 (1 H,

wWorpg043133%7 3. 36 (6H, n), 2.00-1.4 (10H, m. LCMET/GBESBN/002621

RT 3.90 m nutes, 564 (MtH)+. Internedi ate 48
3-1(2, 4-Di fl uor ophenyl ) am nol - 7- (4- met hyl phenyl ) - 2- ({(

- 2-f éet hydro- 20
M—% yr oxy) met hyl I pyrrolidin-1-yl}carbonyl)thien
st@-Fl@bmcstrﬂefhyléhén%@tﬁﬂ%]e?{(uﬁ@twgzmm-z-
prtegare rom T nternedi at e . gmol ) an

ahydror2 Hap né-vioxymegthyHpgmedidinflal | owi ng t he

gi.ve the product as a
T3 (11-1, bs), 25

Thé&ttlé c&ﬁh‘nb&trhd Was ﬁreibareﬁ ﬂré}m( Fh'térrrf@dlat@ £5 (/‘( Bghp. Mnog and
§%J02¢1123;me§1>é%mt"1€ H(bd2mit o %?@jnolh "lowing (ﬂZGi rn?thod of

Fifndod 430 o v it Aol P et o1 v

BEY/ TGE3-0038 (2R 621D, 7JZ8L'BI’IBE(dHatn¢ @8416f7(44 3H, m), 630 (1H d, J
uor o- 3- net hvl phenvl ) am no net hvl envI% g
9A8Hz), 4.46-4.36 (2H, m), 3.71 325 6 m 2.37 (3H, s), 2.15 (3H, s), 196-

LR AR ) g Mﬁﬁ%ﬁ; iz thihds 76, gy

conmpound was prepared from Intermedi ate 43 (1. 5q,
.8mmol ) a 4-fluoro-3-nmethylaniline (0.42n,

_. a owing the method of Internediate 45to
/] 3 A v A 3 ! ) > ) -

QHaRVEITZ2-VigKy )mgh'mmgmmnlmcarbmm@ie of2 AblbveRlin-
3.71-3.25 (6H, m), 2.37 (3H s), 2.15 (3H,
OBS 10 1.54 (6H, n), 1.45-1.40 (3H, nm). LCVB

(I'ﬁi"t}tll\e/z?%rﬂlg)@%gcam\lf%t ﬁ%paﬁ%ﬁfréwl'ﬁlérmedlé‘tb%m 5g! 2.8”%hnol) and
|

wdtﬂwKQ) émy )gaﬁlmmﬂ') foliowinR)the -methost ehintgroediate 45 to
| |
G BEROA P E RO A Bk, i T €8 d B adhd 07 10
wﬁpﬁf)eﬂobr(@m' kU 873191 @t78-6136 (3HD6h), 839, )i, 3WI7HZ), 4.48-
4.36 (2H, m), 3.76-3.32 (6H, m), 2.39 (3H, s), 2.23 (3H, s), 1.97-1.58 (6H, m),
1.54-1.42 (4H, m).

Intermediate 51
3-[(2,4-Difluorophenyl)amino]-7-(4-fluorophenyl)-2-({{2R)-2-[(tetrahydro-
2H-pyran-2-yloxy)methyl]lpyrrolidin-1-yl}carbonyl)thieno[2,3-b]pyridin-

6(7 H)-one

The title compound was prepared from Intermediate 44 (0.48g, 0.896mmol)

and 24-difluoroaniline (0.11mL, 1.08mmol) following the method of
Intermediate 45 to give the product as a yellow solid (206mg, 39%). LCMS
RT 3.87 minutes, 606 (M+Na)".
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mtoluidine (0.37nL, 3.3mmvl) follow ng the nmethod of
Internmediate 45 to give the product as a solid (1.0g,
WG/ 118K (CDCI 3) 9.29 (1 H m, 7.30-7.19 (5PCT/GP2004/002621
7.09 (1 H t, J 83Hz), 6.78-6.76 (3H, m, 6.32 (1 H,
d, J 9.7Hz), 4.48 20 4.36 (2H, m, 3.76-3.32 (6H, m,
n39m§ 2.23 (3H, s), 1.97-1.58 (6H, m,

, m. Internediate 51

@lidig41xcar bonyl ) t hi en
' ée compound was
8g, 0.896mmvw1l) and

Ihé titief torapoaind |Wa'99plfébaiéd flom Iriltéﬁﬁﬁdi@té 489048y, IUJQBQGTﬁmoI)
Internmedi ate 45 to give the product as

%m %xmé)%vk &ﬂegmmesé%%gcms%r@mq@r follayving: et ez,ethod of
ﬁﬁgrrﬁé@‘g@ 15 t%éﬁfe"ﬁ?e%%b&t]ﬁg?’é%ol"ﬂééﬁé?oéh%%ﬁﬁl LCMS RT

ernme

3:921(#HrEJt69,r5813(|\rrelt-lﬁyl phenyl ) ani nol - 7- (4-f | uor ophenyl ) -
2-((2R) - 2-

F(tetrahydro-2H pyran-2-yl oxy) net hyl | pyrrolidin-1-

g4 hi enof 2, 3-bl pyridin-6(7H)-one 5 The title
Heefiedfite 54 prepared fromlInternedi ate 44 (0. 48g,

3-A®inoi7 12 -chlotopheryhi-oxXe {6, T-dilvgdidthien o] 2, 3LBayridine-2-
1.08 I_I) following the nethod of Internediate 45 to
&E&‘E}g@—eproduct as a solid (90ng). 8H (CDCI3) LCMS RT
%cgfbrf'ﬂflféi(‘l‘?ﬁnL)aﬁés é%’é& fo a%%ldtﬁhedf"%@ ‘f)ls?%{rﬂethxls*g)amlde

Am no- 7- ( 2- chl or ophenyl ) - 6- oxo- 6 ydr
(Hmmh HDmeTHEaﬂ%anI) iner A é5QmL) at +7@°(:cho@mg avbisk white

dded. t ut di I
PROBA3. 2R oRon P soBfolaate Uror Bodpyieh Whg addpe to
giveea Brévah eblutbht erhelmiitRCvas afibRed 2o WRIRT RPAE™YEr 1 h then
I'sot hi oc%/anate %7 729, 45.45mmol ) was added to give a

gileied wih eiQit . (OPmd)mi MNHDRImGEYIdech e dta, ot anamel)t was added
%n&‘th8\?ﬁ&u}rer}1éeﬁ8@ at reflux for 24 h. 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 1 h, a
second charge of chloroacetonitrile (2.85mL, 45mmol) was added and

heating continued for 1.5 h. Some of the acetonitrile (~50mL) was removed
in vacuo and water was added to precipitate the product. The brown solid
was filtered off, washed with water (50mL) and Et,O (50mL) and dried to give
the title 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)".

Intermediate 54

3-Bromo-7-(2-chlorophenyl)-6-0x0-6,7-dihydrothieno|2,3-b]pyridine-2-
carbonitrile
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diluted with EtOH (50nL). N, N-Di nethyluracil (6. 4g,
45mmol ) was added and the m xture heated at reflux

wo 000421837 Vol atil es were renoved i n vacuo aneCT/882004/002621

resi due dissolved in acetonitrile (100nL).
Chloroacetonltrlle 20 (2.85nL, 45mmol) was added and

lTBIRLTE: it r17Ce S3omE), snagin el aateBHRe@mL)
d)@.@;ser(w) BesthideU e963rag, 4. Frhimofoasohddde feN®iedi c}lrltérﬁbutyl
n.) was renoved in vacuo and water was adde

rrlitl’é@l(@ﬁ"dﬂb BrBmmeductTheTmixtgrowass sfirrgd alagtf fartdrhedhen
Fg%ﬁi'%%’\{@’gggﬁ“\’/geg’ﬁwﬁﬁt cffw%%oun?@%c;ébro anﬁhe grganic
Ié}lér weis wmmd WJthEQrH/I(I-WE@ @60m8),12M NAOH ad (50m9) éHd)water
75-7.73 n? 714 B
@ﬁmL) dgegé(N@gSQ gnd pog1c¢pg§atedL1@h)@rgL@3+fu ﬂéél@? v column
d
PfERSoBf NEIT 0 ST SO 3aydle fle qompoupd s 2
%éé??)fegggbsﬁggggg?gblﬁﬁ{’/a)r Ial-g(GED@Ie,\)MD.EDQ'Hﬂ,ldﬁBQYIHZ), 7.61 (1H,
nt er medi_at e : ,
oo Sl 52 00 5 14 sindd g8 (H, o,
k db
‘?ent %ut Wém £ 1 R l’g‘g@brﬁm SQQQSM;I ?ﬁ: m it ure
was stirred at r.t. for 3 h then partltloned bet ween
M HCl .a 00nmL) and Et OAc (100mL). The organic 5
ﬁ’ﬁﬁﬂl‘-@@g—%‘* shed with 2M HCl aq (50mL), 2M NaOH aq
8 Bl o702 -YRIcPbphéRVINIE-ox&U6, Adilt P3-blpyridine-2-

vacuo. uritication by colum

Mﬂhy (silica, 0 to 5% EtQAc in DCM gave the

2\' : l %;)e of %gr?'rlgqs_pt%&f ? §65L§Wm§1%bllﬂ( r%%ﬁ?oa'ﬁ%a éggrﬁh ?EI 2M
Klab‘ﬁ?)aq (ﬁOﬁﬂ.)KNé‘s"fhégiéd zﬁiﬁreflﬁxiiér @5 h \dslatids Wete removed in

LCMS (ES+) RT. 3.56
pramq @g\d &%rqauﬂug i;reatem @\ﬂﬂmal\/b Isgq (75mL). The mixiure was

Sy T FaEAey BESHRY By Sidafd e reeckdicuas
fimérednarfliapti edriedl (0lgi®6dhe Jitienourhpourd e tdraofiwHite0sdlid (1.80g,
3590).2 '\élH (DMSO-d6) 13.53 (1H, br s), 7.75 (1H, d, J 9.7Hz), 7.64-7.62 (1H,
m), 7.56-7.54 (1H, m), 7.51-7.42 (2H, m), 6.52 (1H, d, J 9.7Hz). LCMS (ES")
RT 3.13 minutes, 384 (**CI"°Br) (M+H)".

Intermediate 56

3-Bromo-7-(2-chlorophenyl)-2-{[(2R)-2-(hydroxymethyl)pyrrolidin-1-
yllcarbonyl}thieno[2,3-b]pyridin-6(7 H)-one

Thionyl chloride (0.66mL, 9.1mmol) was added to a suspension of

Intermediate 55 (1.75g, 4.55mmol) in chloroform (50mL). The mixture was
heated at 50°C for 1 h. A second charge of thionyl chloride (0.66mL,
9.1mmol) was added and the mixture heated at 50°C for a further 1 h then

stirred at r.t. overnight and finally heated at reflux for a further 1 h to give a

=75-
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NaOH aq (30nL) was heated at reflux for 1.5 h.
Vol atiles were renoved in vacuo and the residue

wWo e@atied4wi th 2M HCl aq (75nL). The m xture WwaBCT/GB2004/002621

stirred at r.t. overnight to give a fine off-white
precipitate. The solid was filtered off and dried to

&lut%ﬁ/;‘VoIaﬂésewémﬁé\%oa \@Jbu%fe(n(ﬁfﬁetl; ﬁq‘_gl cg %éﬁv%ﬁ’% DCM

DVSO- d6) 13.53 (1 H
@Oml-ﬂm)Trlexhﬁanm@.z(O(ZEnhL 9rﬁ)mm?)l)56nd )-2-byHpolidipemethanol

Gty 5 b e a?é%éﬁﬁé BR§ Sp@\vﬁyﬁtlrr)ﬁﬁtég?fsf&‘ Bl DCM

('Sﬁrrﬂﬁ) was added and the mixture washed with 2M HCI aq (100mL) and 2M
- Br ono- 7- ‘(1(520 chl orophenyl ) -2-{f (2R) - 2- (hydroxymat hyl) p

Na@bl i @@ n{1Q0mL). he organic phase was ‘dried (Na;S0O,) and

LIS o wBeFO gve o) e Sradlild 8% sl Ao oam

@f15d, juantgdisi eCBBIH T 7(591H4d55r919H):) Im@J‘rl 3 @ﬂ@r ), 7.48-
The mixture was heated at 50C f

é@@dﬁ , EMaBgdd 6tH: i HHGHDNASS- éléﬁ((d Hsehﬁ_s) 3(7093 48 (5H, m),

i xtur t 50 +
FTAYGH RS20 STl e m B Es R

ngaiuhutdsaab‘e Mat7)r‘efl ux for a further 1 h to give a

-75 WD 2004/ 113347 PCT/ GB2004/ 002621 sol uti on.

Vol atiles were renoved in vacuo and the residue

' DCM (30ni). Triethylamne (0.25n, 9.1
fiapfediate ) - 2- pyrrolidi nenet hanol (0.540ni,
$-B¢6mml7)(2vﬂtler®pldﬁﬁiyla-2€[{m-bﬁ(lteﬂ(lj'ahvdm-QHf-@kam-Z-r t.

44444

DU, GRS ré‘ﬁ‘s Qforﬁlg w@aﬁ%a agajnad cg%%e%ﬁgmbn acid

vacuo to gi e conpound’a
r@gnqﬁgjratﬁjéﬂfﬁmg] 5%bl( Wy addaa {ala Hsolmilorﬂoﬂlrﬁém)edlate 56

s oo B0 R 07
tReA ik With IDC (50mIO2add %érﬂed*wnm ] ri'alx?&eloﬁﬂla(gébg aq
m. LCV5 (ES+) RT 10 91 m nut es,

(PRMAy) natag rines ¥50mL). The organic phase was dned (Na2804) and

{btngeﬁgfgfeé{ ;6125{@00 r ﬁﬂpig@é(t‘o)n gy %m c?ircgmatography silica, 70%
EfﬂOA@)mhbhahé)OgW@Ithé“tme Torgdimicbasd yéilive zefid. (3:08g0\84%).

6H CDCﬁ )':I/)69 (1H, m), 7.60-7.55 (1H, m), 7.50-7.32 (3H, m), 6.65 (1H, m),
4.50 (1H, br m), 4.29 (1H, br m), 3.70-3.31 (6H, m), 2.06-1.80 (4H, m), 1.69-

1.40 (6H, m). LCMS (ES*) RT 3.61 minutes, 551 (M+H)".

Intermediate 58
7~(2-Chlorophenyl)-3-[(4-fluoro-3-methylphenyl)amino]-2-{{(2R)-2-
[(tetrahydro-2H-pyran-2-yloxy)methyl]pyrrolidin-1-
yltcarbonyl)thieno[2,3-b]pyridin-6(7 H)-one

From Intermediate 57 and 4-fluoro-3-methylaniline by the method of
Intermediate 45. Yellow solid. 8H (CDCl3) 9.57 (1H, br s), 7.67-7.63 (1H, m),
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15 3, 4-Di hydro-2H pyran (2.0OnlL, 22.4mmol) and
p-tol uenesul foni c aci d nonohydrate (45ng, 5 nol %

woweg/1g33ded to a solution of Internediate 56 ¥QI/GB8gY04/002621

10

15

20

25

4.48mmol ) in DCM (25nL). The m xture was stirred at
r.t. for 48 h then diluted wwth DCM (50nL) and washed

Tt gl haCeo e g I pD3ER), BLiRR s BH. WB.a7 (11,

eeincenor @tadz) 24 S4B (ﬁwﬂnf)l £2BLHA3 Y HE PhY184-3 .40 (6H m),
chr onat 0 ap (silica, 70% EtOAc In héxane) gave th
2124 Brbchip 301 45 (05iom)o NGNS (ES{ PROBH05 Banyion. 896 (MeH)'.
(cbCl3) 7.69 (1 H m, 7.60-7.55 (1 H m, 7.50-7.32
(3H m, 6.65 (1 H mM, 4.50 (1 H br m, 4.29 (1 H,
bntéi‘)nediatéOssB 31 (6H, m, 2.06-1.80 (4H, n), 1.69-
H, . LCI\/IS (ES+ RT 3.61 m nutes, 551
2. 4-di henyl 2-({(2R

Ijl gl-oa vdro 2H pyran 2-yl oxy) met hyl | pyrrolidin-1-

53 BORAGASEY e B s ) i ediokp Brgmedit
'zi%t geft 1M%Ate Eaﬁds?; %36237@3)4%5{%'4@'({%%)' ‘_3}'76643W§<1CB@|,3H1 ), 7.52-
2’(1594/(3]&138197 7%’((82604;@886)517_.07-.75@"& Ki1_|l4i0 nﬁ)3f6692;173 877(% m),
GB25.4 tiHomae b0 6. 488, 5o 41 4Bh.m), 813 41 (on,
'm) 233034‘8'5%@-5 (rﬁRi;1 9.1 672§112I4 n§)3'1*596i %ﬁlﬁ . ‘5\_’~‘CM§; B4 RT

ut es
|4n®‘e7f minlitas 6521 (M+Na)
7-(2-Cnhl orophenyl )-3-f(2, 4-di fl uorophenyl )am nol - 2- ({(
2R) - 2- 1(t et rahydr o-

Iivtepiticdiiate 60 oxy) met hyl | pyrrol i din-1-yl }carbonyl )t hi en
o’r2 3_ bl yr|d| n- 6 7 one Fromlntermsdl ate 57 and

é%ﬁa?? PSR g B £ ot o e

HIL‘I(Zé (TIOWL)7a|€Jd tlﬁé ré!actlﬁih n@t@% ﬁegt?ed( at 'ﬂ)°0ﬁfor 1 h The
(rgzppth;p)wag dgqtegl \(grj?h (J\@[ter 3S)mL) extracted Wlth %tOAc 3 X 30mL) and
the EtOAc extracts dried (MgSO,) and concentrated in vacuo. The crude
residue was purified by chromatography on silica (0-5% EtOAc in DCM) to
give the title compound as a pale yellow solid (2.13g). 8H (CDCl3) 7.94 (1H,
d, J 9.4Hz), 7.64-7.53 (3H, m), 7.46 (2H, m), 7.45 (1H, m), 7.20 (1H, m), 6.99
(1H, m), 6.48 (1H, d, J 9.4Hz), 5.74 (1H, s). LCMS (ES") RT 3.54 minutes,
354.9 (M+H)".
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nm, 2.00-1.85 (3H m, 1.82-1.67 (1 H m, 1.65-1.32
(6H, m. LCMS (ES+) RT 4.017 m nutes, 622.1 (M-Na) +.

wdokntBenedi ate 60 3-f PCT/GB2004/002621

(2,4-D fluorophenvl)am nol - 7- phenyl t hi enof 2, 3- bl pyri di
n-6(7H)-one To a solution of Internediate 28 (-4.209)

ia 1,4-!dito§ne (10m.) was added 2M HCl(aqg) (10nL) and

r _ rﬁxture heat ed at 70C for 1 h. The 20_

t@BuUtN(28diflabit j b AR-PLpH 7-dirydisthRGhol2.30
C X an

C extracts drie
vacuo The crude residue was

SRk B R R AR MG Tl Y e t0 o

S@Ihtldn b? lﬂi%%ed&hb 6@"{)23'(@, 565MmoD ih, THIEl(5(JmE) ét‘B‘)C After 30
(qn Hjl tﬁft btgylgglcgg)opft% (1 %ﬁg @?@gﬁpql pqanjadge@ a;pqztjw mlxture

?Méﬂ et " 7@&) ggﬁ? %%éﬁm}’&%dr#%@@g%&%@ﬁeen EtOAc

bndebgmi.: atTehe6r]]aqUeDt13 Bottade wash extracted with EtOAc (x 3), the
2,4 6- 7 7-d

Bsbitic SR SRS, Semeei” S s, i SHSEST anc
ebﬁéérﬁf&ff@@l by 'v%z'cwl )RIRREL6R Y BolutnPhArbmat rﬂapﬁg"'@ﬂl%a 10%

was added to a sol utlongf(’)/lnterrredlategg
£t@BoTiDIDCM) gavE théomna)comupmd O 2grATH). |‘<isi-h(CDCI3 7 45 (1H,

Gndl ThEz ?n“iftér%?%ﬁ"” 07427 0 5 R0k BB B e 6. 76-

aquegﬂ ﬁgﬁ% @9%‘45 %BV&A %%MS?(@SWRT‘@ 79T|'?1ﬁ1utes

ase was xtra QAc (X 3)
dobt{MH¢d) or gani c extracts washed with brine, dried
(MyS™) and 10 concentrated in vacuo. Purification by
col umm chromat ography (silica, 10% EtOAc in DCM gave
qmrme@ﬁeqmpound (1.29, 47% . 8H (CDCI3) 7.45 (1 H,
WQ_EH'Z-)—_ ), 7. 2d2 7.19 21—| n,
nexynethyl)pynmoli

TR AT =g S TR e Ee

\IVIII}—r

yl)carbamate

n-Butleithium\ (0.54mL of a 2.5M solution in hexanes, 1.35mmol) was added
to a solution of Intermediate 61 (600mg, 1.32mmol) in THF (30mL) at -78°C.
After 20 min, sulfur dioxide gas was bubbled through the solution for 5 min.
The reaction mixture was allowed to warm to r.t. and solvents were removed
in vacuo. The residue was dissolved in DCM (40mL) and N-

chlorosuccinimide (210mg, 1.45mmol) was added. After 90 min at r.t. a

- solution of (R)-2-pyrrolidinemethanol (146mg, 1.45mmol) in DCM (5mL) was

added and the mixture stirred for a further 30 min. The mixture was diluted
with DCM and washed with brine. The organic phase was dried (MgSO,)
and concentrated in vacuo. Purification by column chromatography (silica,
5% to 15% EtOAc in DCM) gave the title compound (340mg, 42%). &H
(CDClg) 7.40-7.34 (4H, m), 7.18-7.10 (3H, m), 6.74-6.67 (1H, m), 6.65 -6.58
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15 Internediate 62 tert-Butyl
(2, 4-di fluorophenyl) (2-{f(2R)-2- (hydroxynet hyl) pyrroli

WQ@l2004/113347 PCT/GB2004/002621
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yl I sul fonyl } - 6- oxo- 7- phenyl - 6, 7- di hydr ot hi enol 2, 3- bl py
ridin-3- yl)carbamate 20 n- Butyllithiun1(0 54m. of a

Satumon-t (Thi &2%?}2% 3635 (B00RE Mt Sl (41 Dr ). 1.77-
%Hdar%rhrpgﬁlg%7 (?ﬁ @ol ution (E%SofRE‘f(?‘n‘sg%iﬂiﬁ %epgggwﬁﬁ |

m xture was allowed to wvarmto r.t. and sol vents were
removed,., | acuo. The residue was di ssolved in DCM
MZS chl orosucci ni m de (210rTg, 1. 45mmol )

el %P%&%?%reﬁﬁéogﬁ?8?’%%%”@?@4%@00

sodivemhyatoxitid (150assdfolldWinigfthe procsUrg of Phiefediate 30 to give
chr omat ogr aph (“(SI I'1ca, 3095%?% 15% Et CAc in J

G S HGOMPOUNG GormSON (1 TG, SH BMSORIG) BT G, bs), 9.56

Kiﬁo T8, 6%@8ﬁ%Wdﬁl%?@ﬁ%&%@H@%@%é% d J,

(915H1'k I’F)4731 S(HLrM 74727 .63 (BHE)m). LMY 4E$f)FbT3W)2 mmutes
324 (4H br m, 1.77 158(5H br m, 7 (9

{ ESt) RT 3 55 m nutes, 618 (MH-I)+
Internmedi ate 63 5 Sodi um
3-f (2- Chl orophenyl ) am nol - 6- oxo- 7- phenyl - 6, 7-
dinteyohediitesBbf 2, 3- bl pyri di ne-2-carboxylate The title

conpou ) e _rec,ffromlnt elrrreo_li a] e 15 El. 59, |

H@) a Qolﬁﬁotlmf(lnteﬂmeﬂlat& 35€(§)m97 (253r71nﬁ11|) (riZHDCm (5mL) was
7. 34

Fogoa senpuipyefiaim S yisafbatales§0co. LemelEabil the reaction

%i%r@éﬁ%‘e@lsat r39fr(1dH),. + The reaction mixture was concentrated in
vacuo and the crude product purified by column chromatography (éilica, 60%
ethyl acetate in isohexane) to give the title compound as a yellow gum
(277mg). NMR &H (CDClz) 7.53 (3H, m), 7.19 (2H, m), 7.17 (1H, d, J 9.5Hz),
6.98 (1H, m), 6.85 (1H, m), 6.73 (1H, m), 6.38 (1H, d, J 9.7Hz), 4.50 (1H,
bm), 3.76 (1H, m), 3.61 (2H, m), 3.58 (1H, m), 2.10 (1H, m), 1.80 (1H, m),
1.35 (9H, s). LCMS (ES™) RT 3.50 minutes, 567 (M+H)".

Intermediate 65

tert-Butyl [(3S)-1-({3-[(2.4-difluorophenyl)amino]-6-0xo0-7-phenyl-6,7-
dihydrothieno[2,3-blpyridin-2-yl}carbonyl)pyrrolidin-3-yljcarbamate

To a solution of Intermediate 35 (1g, 1.77mmol) in DCM (30mL) was added
tert-butyl (S)-pyrrolidin-3-ylcarbamate (363mg, 1.95mmol) and the reaction
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Internmediate 64 15 rac-tert-Butyl f 1-({3-f
(2, 4-di fluorophenyl)am nol - 6- oxo-7-phenyl -6, 7

waledwdrsshi enof 2, 3- bl pvri di n-2-yl } car bonyl ) pvrPCI/G82004/802621

-yl l carbamate To a solution of Internediate 35
(300my, 0.53mml) in DCM (5n) was added tent-butyl

Fsbfs S 2 1F doBPE hedThe 1eaptH GRXGisé Was oncentrated in
V8853 hRd thé émaeepmacpsm@at W&&dmmc%m@q&%féﬁﬁpqs.tl@& ethyl

crude product purified by col'um chronatogr
asetate)ato @vesthettliel ceropound: asm M&‘rﬂbeS@dldeWQOmgjL vieCM#e (ES™)

| 277 NVR 6H
PSR AT L (L WA,
9. 5Hz) | 698(1 , M), 6.85 (1 H m, 6.73 (1 H m,

6.38 (1L H d, J 97Hz) 4.50 (1 H b, 3.76 (1 H,
tﬂlem_sl_@leﬁﬁn) 3.58 (1 H m, 2.10 (1 H m, 1.80
¢ 529 ¢ SRS

B(B&ihyﬂfbﬂﬁehbl’z 8Usloiriden 2p/Thrurbbaylpykrdliding JHeatamate
J Prﬁ/a@latw shhttormediaia, 34 §1-Rop1 Jﬁmwmmwwm Wiag-agided

. i | Bt & .
FE{-bER T8 Frolidhh- ScBrisdhefe R dtha, DXGHARA B0, fie reaction
(8xtupy rsticleddaing.8- fpk ¢kl bandhe red6Bom, mikt@smvas )coalnelnﬂrarred in
2004/ 113347, PCT/ GB2004/ 002621
627000 26 PRk aiEdet Pl b chlurp eNAmRO P (Rligre20%
‘E@@AEQHWM') ?(5 ?ﬂ/e' the ﬂ'tfécéﬁ?nﬁé\.%d 21 a‘?féﬁ‘%fﬂé%ﬂstﬁ .2g). NMR

puri f um chromatography (silica
éble(tGﬂ@Dg) 9:619(1\H3 hi)e7 65t7.65 ¢BHpaynd.4ds7 4 1w, en 31.2%1 (1H, d,

/0 2 9088 Tl it U0 'SPk W68 Vi) T, .23 (1,
fn( 3§)8613 @13¢11H,4n),| 31903686 (B4 ) PEA7YMHREN Y 1@304%72)102 27
«33H d; h;ﬂoﬁldzhae‘r&fzzla ¢f,py).i BEMm-1285 I(1dan)ohy4) (9. rol iLCMS
t f Int diate 34
(BSOS ELRRERGS, R D@ Tlon) was added 10 tant - butyl
(S)-pyrrol i di n-3-yl carbamate (372ng, 2. Omvol) and the

reaction mxture stirred at r.t. for 18 h. The
i ure was concentrated in

Pentafluorophenyl 3-[(2-cyanophenyl)amino]-6-oxo-7-phenyl-6,7 -

dihydrothieno]2,3-b]lpyridine-2-carboxylate

A solution of LiOH monohydrate (390mg, 9.27mmol) in water (50mL) was
added to a suspension of Intermediate 17 (3.5g, 8.42mmol) in THF (50mL)
and EtOH (100mL) and the mixture heated to reflux for 5 h. Solvent was
removed in vacuo and the residue co-evaporated with toluene (x 3) to give
the intermediate lithium 3-[(2-cyanophenyl)amino]-6-oxo-7-phenyl-6,7-
dihydrothieno[2,3-b]pyridine-2-carboxylate as a brown solid. This solid was
dissolved in DMF (100mL) and EDC (2.41g, 12.6mmol) added. The reaction
was stirred for 20 minutes at r.t. before adding pentafluorophenol (2.89g,
15.7mmol) and then stirred for a further 18 h. DMF was removed in vacuo
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vacuo and the crude product purified by colum
chromat ography (silica, 20% EtOAc in DCM to give the

wao eaoka13emrpound as an of f white solid (1.2g). MNVRGB&144/002621

(CDCI3) 9.61 (1 H, bs), 7.65-7.55 (3H, m, 7.44-7.41
(2H m, 725(1H d, 15 J 9.7Hz), 6.99-6.85 (3H, ),

4.6
gnéghé r%%_ldqu_ p,qrtltmne@é;wegn éﬁgf:l%lﬁq&d }nqga’ters 'fﬁe %)&garqlc @&%r was
éeé%r)a%d %ﬂé@XMg@O@J ar{dr?’nbbnébntrbt%d 9)7'2\)a)cu8 18he. c(l'adé )]product
Was3. B4ifiedn lmescolam (onrenatogrephyit ¢sitieadi 0e1 m% EtOAc in

IEDERAM0 I BIYG Y flle, compound A1 ASRJi. :30). LOMS (ES") R

di 0w/ shirnites 58X AV 3|-| pyr| di ne-2-car boxyl ate A solution
of LiCOH rmnohydrate (390mg, 9.27mml) in water (50m)
was added to a suspension of Internediate 17 (3. 5g,

?htéﬁ%li%teiﬁb( THE (50nmL) 25 and EtOH (100nL) and the
dtoreflux for 5 h. Solvent was renoved
3B ko o <Y -l uolnep h en yitkeeo xm-6eX-aitoy driothli eniol] 2, 3t blpyeicknd -2-

3) to giv the internediate [ithium
yl ) am no] - 6- oxo- 7- phenyl - 6, 7-

S e Enf v BB A o
Enerroe?jla]geg ?8;(3 Wr@maﬂd&dolu%ﬁ e(p E?Igll_l;gr'f_l HgaOrem:ﬁon was then
ertest torukors) 3(h°Bebre "alowRd e’ A fo <5091 tgy room

ft@rhpé‘raftlklrret hthelg,oNenPMﬁdV\ﬁ,ﬁsldlﬁiFQM%yl %hmm@wer§0rewaved in
2004/ 113347 PCT/ GB2004/ 002621 and the residu

wacye andribel resitliasé golone-enaporated WIﬂnH@IU@nge(m% [Tajsegave the

{18 o RRGARY i e, PRl SO TR, FREGRE sl out further

?)bhﬂé@ﬂd?gf RIME 6(-[5(¢D9%) 739 @1@0% S @%Hz n7 295@?@\1/5)68 (2H,
to give the title conpound as a solid .3

CESO7IRT). 5 4.06 minutes, 554 (M+H) +. Interrredl ate 68
3-Brono-7-(4-fl uorophenyl ) - 6- 0X0- 6, 7- di hydr ot hi enof 2, 3

- bl pyri di ne-2- carbonyl chloride 10 Thionyl chloride
(Ste?medidte 690! ) was added dropwi se to a suspensi on of

3-Bromo-7-(4-fluorophenyl)-2-{[(3R)-3-hydroxypyrrolidin-1-
yllcarbonyl}thieno[2,3-b]pyridin-6(7 H)-one

To a solution of Intermediate 68 (2.5g, 6.5mmol) and diisopropylethylamine
(1.7mL, 9.7mmol) in DCM (100mL) was added (R)-3-hydroxypyrrolidine
(850mg, 9.7mmol) and the reaction stirred at r.t. for 18 h. The reaction

mixture was washed with water and brine, the DCM layer separated, dried
(MgS0,) and then concentrated in vacuo to give the title compound as an
orange solid (2.65g). LCMS RT 2.67 minutes, 439 (M+H)".

Intermediate 70

3-Bromo-7-(4-fluorophenyl)-2-{[(3S)-3-hydroxypyrrolidin-1-
vllcarbonyl}thieno[2,3-blpyridin-6(7 H)-one
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Internmediate 38 (5.2g, 14mmol) in toluene (150n). The
reaction was then heated at reflux for 3 h before

W@bdoamt33g7 t he reaction to cool to room tenperBCTGB2004/002621

The sol vent and residual thionyl chloride were renoved
in vacuo and the resultant solid co- evaporated Wi th

5Pah GOLLBI O TR aR844 5o B PO Eisatiapyieyiamine
i’,’” 7l Cgtﬂ"ﬂ)ﬂ"')'\wmm mnﬁl) KN&Q e(d'déd (%) 3Jh)%r8>@7ﬁyrrolldme

I nt er nmedi at’e
2&}50mg, 9.7mmol) and the reactlon stlrred at rt. for 18 h. The reactlon

AuPd Wik, bishedt e BairAnd blint, Re DhTagen BEaled dried

gmbsmpran@fthlent @n‘ﬁe‘ﬁtr@t(ﬁi ﬁﬁvéau&ﬁo gﬁ/ém@hﬁle @Ewhg_ound ?s an

||soproplethylamn in

SRl (2rg4 - WSﬁéar%mmtﬁe 43(98@@111@) 9. 7mol )
andthereactlon stirred at r.t. for 18 h. The
reaction 25 m xture was washed with water and brine,
iitermelliatey®r separated, dried (MySO4) and then

concentrated in vacuo to I&ve the tit]e conmpound as an

Sriaroupocis(4-Huosophenyl)2i)
Wi

Riy-{tedrahydro:2H-pyian-2-

rT ola sglhtloaldﬁdntyzrmedmatmﬁ@ Y72 659] @@mrdor) 1rﬁDl}H)fI-(8®mL) wés added

V?Pﬁ’%.%@a gﬁt??gapczl /@%826'@ 026 }g g% fdshyc# -29—Ppyran (2.8mL,

@bhﬁﬁ@lg%%' ﬁ{é“Véa%*ﬁbﬂestHKeH ZfTH f%r Aol Thé f}eQ&Mr{ H?thé was
was ad S) - 3- erXémyrr0| di ne 85

Ony,
a\ra;*ohetlevm’ré\acaatorNa#I@Oe Yafx r2)t . thieor brigen. drﬁbda (MgSO4) and
reactltg)ag{?dm xture vvas shed w th vva er

senreAteacibaradio” aIRS dRea \pdiPt v 8 Ruffidd by ' ESiumn

CARSRAlogAART) (Sllicea80% ECOAE Ve ustdhextahé) ® §i08RRY Mitlead®nAtbund
orange soli 2.84g). LCMB RT 2.67 mnutes, 4§

@Stevhite |sm|d_=|( @g)at WB RT 3.28 minutes, 523 M+H

3-Brono-7-(4-fluorophenyl)-2-{[(3R)-3- (tetrahvdro-2|—|—p
vran-2- 10
Yhiexshgeliateor2 di n- 1- vl | car bonvl } t hi enof 2, 3- bl pvri di n- 6(

7?,l:&|_‘<‘§)r2(¢?)-7-(4-fluor0|c>henvl)-2-{[(38)-3-(tetrahvdro-2H-pvran-2-
yloxy)pyrrolidin-1-yllcarbonyl}thieno[2,3-b]pyridin-6(7 H)-one

To a solution of Intermediate 70 (2.65g, 6.0mmol) in DCM (80mL) was added
p-toluenesulphonic acid (10mg, 0.06mmol) and 3,4-dihydro-2H-pyran (2.8mL,

30mmol) and the reaction stirred at r.t. for 3 h. The reaction mixture was
washed with sat. NaHCOjs(aq) (x 2), then brine, dried (MgSO4) and
concentrated in vacuo. The crude product was purified by column
chromatography (silica, 80% EtOAc in isohexane) to give the title compound
as a white solid (2.74g). LCMS RT 3.28 minutes, 523 (M+H)".
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To a solution of Internediate 69 (2.65g, 6.0Omvol) in
DCM (80m.) was added p-tol uenesul phonic acid (10ng,

wO@2@dmmsk) and 3, 4-di hydro-2H pyran (2.8nlL, 3PeCmrGB2004/002621
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and the reaction stirred at r.t. for 3 h. The reaction

m xture was washed with sat. NaHCG3(aq) (x 2), then

bri ne drlg (MgS™) and 15 concentrated in vacuo. The
t was purified by colum chronatography

3- Brom) 7-(4- quorophenyI) 2 {f(SS) 3- (tetrahvdro-2Hp
98- 2-

Yboxy) Wé-glqaésétl n-sbiutionc apbonnielinkizne! 27 8- il 12y, i d2.80BMol),

-one

o a sol ution of Intermedl ate 7
ms@rh@m;yhdﬁnmtpe@mallmgﬂa@ded lmm%]oﬂn% (+-)
%mg&(%gan 19, ngma{b%%}r ‘f@éﬂ&’fﬁfés% 2'3, |ﬁu&"€6‘amllne

e reaction

ZIGHL, QWGdeU)” @nd\/@SeQIEnwaaMam {"h0ga8. ZMHGI)B('ERQ re(actlon
), then bri ne, dri ed t%I\/g and concentrate
Wio s h a1 01 046 UPRBKTBOSRBSOPONS FRUS IpeciGRGHN Mixture was

GRBETHRVERRI (e EENRP, RS (MgSOy

belVEcdiceditratedniin uWe&;%lo. 5Zhe( Bhuder pro@act\Wiag qmmfteﬂs By 7column
PCT/ GB2004/ 002621

ghrqmategrarny. & Gahéﬂ ?ﬁgima@h?ia@%m%ﬁémg_g_@q&_i fitle sompound

+H
%EL t\)’;’rog\}ﬁ_ 6‘@[@ ;ﬂhr%;rrl'c():ll\{'%la}-r%?\ﬂ Ténéjrt%sc)n?/ﬁ%(([\ﬂn e)no[2 3-b
Ipvr| din-6(7H) - one 5 To a de-gassed sol ution of
I nternmedi ate 71 (1.2g, 2.30mmol),
i deneacet one) di pal | adi um(0) (210ng,

3. @Zﬂ@iﬁu %h@h&l)hmi%%4(@@he@tyﬁ§2§lmt}$)-3?tetrahydm-
' ; Tas addaes »; . ut%roanl |ne 81L .

reacti on was heat ed at 110Cunder nitrogen for two
The reaction mxture was 10 diluted with Et OAc

(ﬁprﬂa) d¥RZREEd Widdiutigd eof Irteneediate) ,72dr {£E7¢My3G8MMOI),
Sﬂﬁm}’b%gé?{;iéri‘éﬁ%‘;;é{‘e)&pauadlu%«% OSSO YShS and  (+-)-
BINAP (160mg, 0.26mmol) in toluene (15mL) was added 2,4-difluoroaniline
(321pL, 3.16mmol) and caesium carbonate (1.20g, 3.68mmol). The reaction
was heated at 110°C under nitrogen for 18 h. Additional equivalents of
Pda(dba)s (60mg, 0.065mmol) and (+/-)-BINAP (80mg, 0.13mmol) were
added and the reaction heated at reflux for a further 2 days. The reaction
mixture was diluted with EtOAc (80mL), washed with water, brine (x 2), dried
(MgSO,) and concentrated in vacuo. The crude product was purified by
column chromatography (silica, 50% EtOAc in isohexane) to give the title
compound as a brown solid (767mg). LCMS RT 3.74 minutes, 570 (M+H)".
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chromat ography (silica, 50% EtOAc in isohexane) to
give the title conpound as a brown solid (876ny).

WO aNE1RB4B. 76 m nutes, 570 (MtH) +. 15 | nt er medPEX/6B7Z6D4/002621

3-[(2,4-Difiuorophenyl)am nol -7-(4-fluorophenvl)-2-{[(
3S)-3-(tetrahvdro-

H pvr an- 2-%/ oxy) pyrroiidin-1-vllcarbonvl}thieno[?2, 3-b
M&a@m ) - one To a de-gassed sol ution of
bmﬂmﬁﬁﬁn;ﬁlwﬁhéﬂﬁ)alﬂll%mp‘i-hu_orgBh$n¥|}-%-ﬂ;£3S)-3-

trrsgaroenzZyrraeneacet onejyai I adl UlT{

Otetrabyolrd-24heyeain-2yyloRy WiRrolidiantryllea iemo[2,3-
HI uen.!e é{ﬁﬂhz was added 2, 4-difluoroaniline (321L,

esi um car bonate (1.20g, 3.68mml). The
meachi ole- ?%ée&e%bﬁﬁloﬂt S 0tbeediafdl t 729ey é?% 18 6Bmmol)
Addi tionall equivalents of Pd2(dba)3 (60

érmﬂdnpenzylmmmpemebfgpaltamm(ﬁil y(1wemg, 250. amawlhnand he(+/-)

EEGSE, 008, A i Rl (SRS Ao Eruoro

wasth@enithé m4@@tngr 3. Bmmel) @ndXaestiim edrbdrdie0Or.20gN8.68mmol).

concentrat ed in vacuo. The crude product was é)urlfl ed
gpe taactinn was oneatedr ab Ay 0{Giundes, nijogept tasc18 rh.  Additional

SBVSE) of Pl it OBERANP Lo FSrHne (com,
8B AoD Qoereldd Rt amCTH R Geabstl at terﬂu&rfﬁed lfatthleﬂz days.
3’ ié|( t?eggjlgrgrn%fx l]rrée\t/vgg & E?QX lvalﬁnEtBAc (8 Ar'nlf)l Washe ew}fch water,
(bﬁlﬁér(%hzz’)dro%e%l gﬁgny gn% 'd%)ﬁéﬁffétrea' ind!/éb' 5.V iTheag Ofaeﬁ%rbduct

I enof 6( 7H) - one e- gasse
swsupurdiedotpy boh.mmehrcmnaiogmp(rw STga, QO%BEtQM in isohexane) to

tgfvlfzmdl k}; n%zml Igd@gepng o Bf@)ﬁq %@%I@%@QOMQ{EB 84 minutes,

@@bgw)(flSrrL) was added 4-fluoro-3- nethylaniline
(400nmg, '3.16mmol ) and caesi um carbonate (1.20g,
3.68mmol ). The reaction was heated at 110C under

nitrogey: foi 18 h. Additional 10 equival ents of
ﬁ%&é@%ﬁ%‘—e&)m, 0. 065mml ) and (+/-)- Bl NAP (80ny,
3-Bromo-7-(2-chlorophenyl)-2-{[(3S)-3-hydroxypyrrolidin-1-
yllcarbonyl}thienof2,3-b]pyridin-6(7H)-one

The title compound was prepared from Intermediate 55 and (S)-3-

hydroxypyrrolidine following the method of Intermediate 56.

Intermediate 77
3-Bromo-7-(2-chlorophenyl)-2-{[(3S)-3-(tetrahydro-2H-pyran-2-
vioxy)pyrrolidin-1-yl]carbonyl}thieno[2,3-b]pyridin-6(7 H)-one

The title compound was prepared from Intermediate 76 and 3,4-dihydro-2H-
pyran following the method of Intermediate 57. NMR 8H (CDClz) 7.77 (1H, d,
J 9.6Hz), 7.66-7.61 (1H, m), 7.54-7.41 (3H, m), 6.73 (1H, d, J 9.6Hz), 4.69-
4.53 (1H, m), 4.45-4.43 (1H, m), 3.86-3.49 (6H, m), 2.17-2.14 (2H, m), 1.87-
1.69 (2H, m), 1.55-1.40 (4H, m). LCMS (ES") RT 3.45 minutes, 539 (M+H)".
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0. 13mmmol ) were added and the reaction heated at refl ux
for a further 2 days. The reaction m xture was

walRdoytiexd4wi th Et OAc (80nl), washed wi th wat er, PCHGBRE®4/002621

(x 2), dried (MySH4) and concentrated in vacuo. The
crude product was purified by colum chromat ography
(silica, 50% Et QAc in isohexane) to 15 give the title
conmpound as a brown solid (980ng). LCMS.RT 3. 84

mta%éalatel‘?@ (MtH). Internedi ate 76
-( 2- chI orop%henyl ) - 2- {F{ 39) - 3- hydroxy érol I di
2 I3 k) 19O1% . e jad f \

L0t er.edi at | 5
s , G RIRIGRG 20
b dmCBa diﬁ, Interrredl ate 77 25

or ophenylgl F(t 3-(tetrahvdro-2Hp
Whgdgl,e___cgmgg_%g)wasopre@ane from Intermediate 77 (883mg, 1.64mmol)

I I
e EARERRRONBIAT TR 25 T g e ko o
htérnaedizidy 05.2 fthepsrude pfr@diljcmwarsgpmdlfmm‘ey bolinai chromatography

'(ﬁ%%fz ;r1e Oq/'va%@)/’?c? e&'\%\/ﬁ tongive ﬁﬁ)s&g};ﬁr@EMﬁés %yetlpvy ssolid

{25 AUSEH okl a6 (38,6} Fogloatufs, b1 o

('n':)H7 an-7.24. 6H,103,06 06-6.86) (3HL- GV 4. 584()1 HR'Ei 3l 938Hz), 4.65-4.63
m nut es 4/ 113347

s 3o i csa AP 5895 47 (11, m), 2.26 (3H,
£7.29603 01 RUNSHY) G056 (i, Pl Ry (AP JEBBARI (11

(n)eﬂ rﬁh‘y d0q4RHy LBMS-(FEISOXRY 1884 ohindies; 582|(Me&h)bony| }
thienof2,3- 5 bl pvridin-6(7H)-one The title conpound
was prepared frominternediate 77 (883ng, 1.64muol)

e rhediater7@ 3- et hyl aniline (267nmg, 2. 13nmol)
forTow ng tne et hod of Intermsdl ate 75. The crude

srhe tme6&>rﬁp66n<ﬂ waslpréﬁareo? fr’éﬁw Yntéﬂmc:&ute 77 (883mg 1. 64mmo|)

and m-toluidine (0.28mL, 2.62mmol) following the method of Intermediate 75.

The crude product was purified by column chromatography (silica, 10%
EtOAc in DCM) to give the title compound as a pale yellow solid (509mg).
NMR 8H (CDClI3) 9.65 (1H, m), 7.68-7.65 (3H, m), 7.39 (1H, d, J 9.7Hz), 7.11
(1H, t, J 7.5Hz), 6.90-6.84 (3H, m), 6.40 (1H, d, J 9.8Hz), 4.63-4.60 (1H, m),
4.40-4.38 (1H, m), 3.81-3.67 (5H, m), 3.65-3.63 (1H, m), 2.31 (3H, s), 2.17-
1.57 (5H, m), 1.53 (3H, s). LCMS (ES™) RT 3.91 minutes, 564 (M+H)".

Intermediate 80
7-(2-Chlorophenyl)-3-[(2,4-difluorophenyllamino]-2-{[(3 S)-3-(tetrahydro-
2H-pyran-2-yloxy)pyrrolidin-1-yljcarbonyl}thieno[2,3-b]pyridin-6(7 H)-

one
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m, 7.27-7.24 (1 H n), 6.96-6.85 (3H, m, 6.37 (1 H,
d, J 9.8Hz), 4.65-4.63 (1 H m), 4.42-4.40 (1 H m,

wW@2@4A 8364 (5H, m), 3.51-3.47 (1 H m, 2.24 (BE¥/GB2)04/002621

216201(1H m, 199192(1H m, 1.80-1.70 (1
1.68-1.67 (1 H n), 1.56-1.49 (4H, n). LCVB

%'% M@W%% BTaRESSS0 | HeEmG APl o9 (s&gmmol)

Gt et Aafiysreanithe IO)(O Q'%rrﬂ_ y'??‘ﬂ%ﬁiﬁlf Ofdlievirly | the_ method of

-vl'| car bonvl }thieno 2,3-blpvridin-6(7H)-one The
tntermeedigipdand hm@ruﬁeGmadle@t wa putlﬁ@da byregiwme chtomatography

g@%ﬂ&% Eﬁ‘m&gmf ée{\@g C}TgiVFﬁg M@?@ g brown solid

Th@omgydwmnao&wqw@@ @BBI@He@ taymlmz)mﬂ 68- 7 64 (|1 \I/-Ie m), | 7.56-

chr onat ograﬁm{17 fl l'ica,
1741 €3domo adpélaaSblé) Ib@/7§o®4 dq1 K'l5m)rr@94 6[@&?(’814-1 m),

684530, g "mh a2 (. o L8758 415 08 ol b A dafkoe (1h,

1 432
?hﬁ@'g& SﬁH ﬁh) 3.59- :&ﬂzém ; 24)76@8912% rﬁ) 12911 77 (1H,

() 147 7- ar;68 (ZI-BIn)( )50’ 449 @Hy ). 1L@M'3€$ ) 3ﬁ35l$llf’('~[§$8 586
?M €EM5 (ES+) RT 3.91 mnutes, 564 (MtH) +.

Inte medi ate 80

7- (2- Chl or ophenvl ) -3-f (2, 4-di fl uor ophenyl ) am nol - 2- {f (
S)-3-(tetrahydro- 30

oxy)pyrrolldln 1 vIIcarbonvI}thlenon 3-b

] : od
Mpmboﬂﬂﬂﬂnelnal%&'b]p{lﬂdM(?H) cmlemml ) and

T e OB oS e?%éefﬁér%mﬁa%@%%%w %3595 (5y3-
WBW?W@MHQW@\QEQ WHANEBonibdibese LAMESAEDCH)

gl ve e conpoun as a solid
le/BG}H-z)(G’ZH q, 6168(11!:&)17 18,(281, 4, dl-&)Hz 6.65 (1H,

689@%@%%%%43 Biads i by 2 i an

%ﬁ%@m&%@*ﬁmﬁmﬁ.ﬁ%é%ﬂmm B *74‘3?9(5 AHG@Bf1)+63
(I'H m, 4.40-4 11 : 61 (
3.51-3.44 (11-1, m, 207189(2H m, 179177

(fteriviediate 82
3-Bromo-7-(4-methylphenyl)-2-{[(3R)-3-hydroxypyrrolidin-1-
yllcarbonyl}thieno[2,3-b]pyridin-6(7 H)-one

The title compound was prepared from Intermediate 37 (6.0g, 18.0mmol) and
(R)-3-hydroxypyrrolidine (2.0g, 27.0mmol) following the method of

Intermediate 56. The crude product was purified by column chromatography
(silica, 20% THF in DCM) to give the title compound as a white solid (5.36g).
8H 7.68 (1H, d, J 9.6Hz), 7.32 (2H, m), 7.20 (2H, m), 6.66 (1H, d, J 9.6Hz),
4.49 (1H, bs), 3.78-3.60 (3H, m), 2.39 (3H, s), 1.97 (2H, bs), 1.82 (2H, bs).
LCMS (ES™) RT 2.64 minutes, 433 (M+H, "°Br)*, 435 (M+H, ¥'Br)*.
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m, 1.71-1.68 (1 H n), 1.59-1.49 (4H, m. LCV5 (ESt)
RT 3.83 mnutes, 586 10 (MtH)+. Internedi ate 81

w@2@ronm347- (4- met hyl phenyl ) - 2- { F( 3S) - 3- hvdr oxvPuT/G8ki0di002621

n-1- yll carbonyl }thi enoF2, 3-bl pvridin-6(7Mone 15 The
title conpound was prepared fromlInternediate 37 and

gﬁg - 3- G.ﬁdr@ypyrrol idine follow ng the nethod of

56. NWMR 8H(CDCIS) 7.66 (1 H d, J
arbdnyi-7H-tBicho[2,3-
'2.37 (3H, s), 2.20-1.93 (3H,

%&@2&% 35)(ﬁ @_,) b Suas 3dsididda iPBcM 5&%@) to which

BhiBnynehléridé- (Banly, nmenwax) Zarn'd (1 (DBM@L)QN&@V@UdedI The
n-1- yll carbonyl }thienof2, 3 pvridin

ixiuge &tﬁﬁpbeﬁf@dmsd%r@ﬁax Sor Tt HiNing e S0 dissolved to

(G o QIR A0t ERIE R PR AR st ves
?ﬁﬁgﬁﬂgaeot rtmldhyrmesxjuT:lt/am (%ﬂﬂﬂ_l{L SEMB@Y) cdlhigrstep was repeated
ﬁwwpwlifb?rsaﬁﬂic%@ax 3o ghnen %I”B%’g? e ace%%hl%@e(vxas thus
glbté}n%c.llggéqjﬁé)ﬂeﬁbr% n(s%ﬂd m, 7.20 (24 m, 6.66 (1 H,

bs), 3.78-3.60 (3H, m, 2.39
(3H, s), 1.97 (2H, bs), 1.82 (2H, bs). 30 LOMS (ES+)

TR e asBisliass Brhvdiet) Sy bidisshionds, aimag: Tobagh and
%l&ﬁ%ﬁy%’c@h@rﬂme ?(55(& hystrArORZ Yidréi Btirked | éthrobwﬂ lin 1:1

hi enol di n-6-one ‘I nt er nedi at e 36 (17.

DN oD Coniepfsmoh YoDCREEEDECo. dhisohttion of the acid

I n nlL

gﬁ@i@% e M?&Q@Lﬁ%@%ﬁ%@ brschlepeyif vt i and
dlioks iregLIliMiy @Parhde bR @oﬁjt@aqttwr&j bat fdroamatBedAblr. Following
solution. After coolin %1 anmbi ent tenperature, the
£yppeiadignwde dryness (5- OOmBar/40 C), the residue was partitioned
between EtOAc (500mL) and water (150mL) at 40°C. The organic phase
was washed twice with water (2 x 100mL) then re-evaporated. The residue
was re-suspended in fresh EtOAc (200mL) at 40°C and then filtered. The
titte compound was obtained as a fawn powder after washing with EtOAc (3 x
30mL) and drying in vacuo at 50°C (16.5¢g, 81.5% vyield, m.p. 199.1°C). &H
(DMSO-d6) 7.87 (1H, d, J 9.8Hz), 7.65 (3H, m), 7.55 (2H, m), 6.69 (1H, d, J
9.8Hz), 5.62 (1H, d, J 6.5Hz), 4.46 (1H, m), 4.30 (2H, m), 3.87 (2H, br m).
LCMS (ES*) RT 2.19 minutes, 405 (M+H)".

Intermediate 84

3-Bromo-7-phenyl-2-[3-(tetrahydropyran-2-yloxy)-azetidine-1-carbonyl]-
7H-thieno[2,3-blpyridin-6-one

p-Toluenesulfonic acid monohydrate (0.28g, 1.47mmol) was added to a

suspension of Intermediate 83 (11.9g, 29mmol) in DCM (100mL) containing
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evaporated to dryness in vacuo (30C/ 150nBar). This
step was repeated twice with fresh DCM (2 x 100nl).

wab@4ilim3er nedi ate acid chloride was thus 10 obtEHGB2@4/002621

10
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as a nottled brown solid. In a separate fl ask,
3-hydroxyazetidine hydr ochl ori de (10.9g, 100mmol) and

SRR R B STROTHL ) Ther WS e SHBrKsaniical the

%‘towér’_}@?%gg§%rlé‘i IH G%SBI%d %'gﬂvé%rpm SMdefSoludidn %d LH?eg\nlcjaﬁ to

was ad re ar I on over
tdt@nd ek d0+A53¢ ovreanight. bB@\tersldC%(aq) (Qt)mir)@mhsoaddédnto quench

0 95l i S Ot Buass BBRAGY sEPes Sub AR walgr5mL ).
Eﬁf@%@rﬁlﬁ@QMa)zS%)jaM‘@P@(ho(/éﬁ&@e]véﬁt ml%?cudr ’ﬂﬁe &?aérﬁréduct was

p ase was washed twice with water
abtaina s Belirowm glases(22u89)20 Thiss re&;d@ymmnu up in EtOAc

(BB 53R o 80E W RAME iR comed o

\ESS i NQnigé chysEaIstiondhad indiditbd tiee fbrﬁpéﬂalﬁﬁel Way ssdiftedt further
50C (16.5g, 81.5%yield, mp. 199.1 O (DVBO- d6

Todr5(G q.q\d the §Iugry8§12r)“ed pu@gf,or( By 'ﬁlye fépwggsodlgHNamﬁlte?'ed off,
é"s&eﬁgx/ﬁh ?98‘% (% %ﬁ_) gﬁg?j%l(eg#tdbo & n’{' va%l?’%@;g?ngd'ﬁw title
@5_819_ 21419gn17ﬂtﬂ%5ylelélo5nﬁol\/+ﬂ+6)2*=0)l n&ler@mm@)erm 1H d, J
nyl - 2- F3- f_betrah%{jropyran-@}é ZZ)
|9n%H§).Ja%&$J§H m), Mﬁtﬁ b‘lhl)vd,u:l:ﬁ? )oh OddH m) 4.68

fafebiencaydas a61d GRA S By g0l P -1

Z8hbl n)i h.GNS1(ESOPRI)3. emmuautasngsg (WI—M\D 2004/ 113347
PCT/ GB2004/ 002621 3, 4-di hydr o- 2H pyran (7. 5q,
89mmol ). The m xture was stirred until all.the

qhﬁrﬁé}ga@gyl al had dissolved to give an orange
then left to st and at 20-25C overni ght.
0 O B-ae : leftetrahytropyan-2-

r?actll e . ) 2 3
QhteFlURE | B4 va(QL(mg§ he4 on Hf#ﬁomr Oﬂ’lﬂﬁbrd\@smeﬂﬁ/\ﬁnﬂ%d 28.58q,

a brown glass (22.8g). This residue was taken up In
Fj@ﬁmmol) rac-BINAP (0.26g, 0.42mmol), Pdx(dba); (0.19g, 0.21mmol)

cesium carbonate (2.01g, 6.17mmol) and toluene (20mL) were charged to an
oven-dried flask and heated to reflux for 2h under an atmosphere of nitrogen.
After cooling to r.t. water (20mL) was added and this mixture stirred for
10min. At this time the solid was isolated via filtration, washed with toluene
(2 x 5mL) and water (2 x 5mL) and dried in vacuo to yield the title compound
(1.89g, 84%). dH (CDCls3) 9.62 (1H, s), 7.53-7.64 (3H, m), 7.38-7.41 (2H, m),
7.16-7.20 (1H, d), 6.87-6.98 (3H, m), 6.36-6.39 (1H, d), 4.51-4.60 (2H, m),
4.32-4.49 (2H, m), 4.04-4.16 (2H, m), 3.78-3.85 (1H, m), 3.47-3.51 (1H, m),
2.25 (3H, s), 1.51-1.81 (6H, m). LCMS (ES™), RT 4.19 minutes, 534 (M+H)".
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(1001) at 40C, and then seeded after the resulting

sol ution had cooled to 25C. Once crystallisation had

w0 niositax3ed t he tenperature was reduced furtherPCT/6GBs03M02621
and the slurry stirred out for 1h. The fawn solid was
filtered off, 10 washed with EtOAc (2 x 25ni) and

r ed %t. 40C i n vacuo, affording the title conpound
Yoyield, mp. 162C). 8H (CDCl 3) 778(1H
(i'ert-iBu ] i 465|fmfb men Iaﬁ'ﬁ’n& 61-0)6@-7- -%17-

o B b ey 41 U o o
@@@gﬁ?ﬁ?ﬁg@t@ (884mag 78 70hﬁﬁ<6l§ihv BOMPY20mR) was stirred at r.t
¥@ra %J‘nyl hema@mrzemaszc@mqwtedwndet Mﬁ@lufﬁt%ﬂrﬁdwﬁ%d with

%z(ég &Lﬂ%@@ﬁﬂgé}mgnaté%%pgﬂ\ﬁm% @%b 4!5 15EM) gave the

lﬁdé(dﬁﬁb&r(oﬂaégem off-wHiteMzBlid (26¢%gnsgw)boslat(@|\ﬂ800d&) 8.40

7m’m|%6and tol uene (20n.) were charged to an

Wénsblrﬂ (thlagdkd QrﬁjHﬁbaZ éd -6 ¢3em)ux.5/of -SBH2bh ar) 7a33-7.26

PRI B R Bt PO R Re SRS TALE 30k 9 By o 4 BT a8

At80 ki, m mmtmsec(an mMR2.55058 @H, whj f.651160 i (m m), 1.38

hed tol uene 25 (2 x

80 D EERS, T8 TR S B s SR T
(1 89g, 84% 8H (CDCI3) 9.62 (1 H, s), 7.53-7.64 (3H,
m, 7.38-7.41 (2H m, 7.16-7.20 (1 H, d), 6.87-6.98
(isigrmeiate 8- 6. 39 (1 H d), 4.51-4 60 (2H n)
) .49 LA ] 2H ) 3.78-

pbemlxtgtq of Intermedlate 35 (483mg, 0. 85mmo|) Et3N (O 5mL) and tert—butyl

a%ﬁéérﬁ-i-&%aﬁoﬁaé@%ﬁ?é&aeﬁy@ R PeROnmongRY ifed at .

Yol t&hbamet eachorimikiufewas coRténtf@etalindedYaé@Warahd triturated
1.42mmol ), Et3N (0.5nL) and tert-butyl
with Et,0. " The title compound was obtained as a yellow solid (386mg, 82%).

$H (DMSO0-d6) 9.32 (1H, s), 7.71-7.62 (3H, m), 7.57-7.50 (2H, m), 7.45-7.38
(1H, m), 7.36 (1H, d, J 9.7 Hz), 7.17-7.10 (1H, m), 7.09-7.00 (1H, m), 6.47
(1H, d, J 9.7 Hz), 4.60-4.30 (3H, m), 3.90-3.80 (2H, m), 3.35-3.30 (1H, m),
1.40 (9H, s). LCMS (ES*) RT 3.58 minutes, 553 (M+H)".

Intermediate 88

3-Bromo-7-(2-chlorophenyl)-2-{[(3R)-3-hydroxypyrrolidin-1-
yllcarbonyl}thienof2,3-b]pyridin-6(7 H)-one

From Intermediate 55 (4.7g, 12.2mmol) and (R)-3-hydroxypyrrolidine (1.13g,
13mmol) by the method of Intermediate 56 to give the title compound as a

yellow solid (5.70g, quant). sH (CDCls) 7.77 (1H, d, J 9.6Hz), 7.63-7.60 (1H,

-89 -



5 piperidin-4-ylcarbamte (354ng, 1.70mmol) in DCM
(20mL) was stirred at r.t for 18 h. The reaction was

w@oemgam3siat ed under vacuum and triturated w t hPCEGBE104/002621
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Purification by chromatography (silica, 2% EtQAc in
DCM gave the title conmpound as an off-white solid

6 29 H d : . I\ 87

I 12 SEalpH. 7 STt b O 57, gt B,y 76-3.53 (aht
7n)3§ 20- 26701@H me 1 BD (1ﬁ| Qﬁ Hs? &cgmg%(w) F@TEQG'{_I@ rﬁu)au{els 453
EM#BL§30(1Hnj255250(2Hnj 1.65-1.60 (2H,
m, 1.38 (9H, s), 1.18-1.14 (2H, m. LCM5 (ES+) RT
3.50 mnutes, 581 (MtH)+. Internediate 87 15
hﬂ'éi’m@@ﬁé’tb 89

-di fl llj]orohen. I 6, 7-

a3m nol - 6- oxo7 phenyl

Frem Idlltémfb(?ydzteas&mﬁg, GiMol)_ﬁ]ﬁ&mu%ydm DENdYraonB)3mL,
was stirre at r e reac m xt ure
wadnarddm theceathed Rfntesmediate 5d teaive, @Wﬁ as an

Bty (3BicT 0 SERM0C P (AR BBF VAL Bp B/ B)) B0 (1H, 0.4

) 6Hz7 7§g% (11:BH3 Tjﬁ m7 57874 B0 (“ET?);Ml%“iW B8m)( 3.93-3.40
%'dg (1@11 Bo G%HJ 6‘)471 8% 1.49 (§H, ymy. (7Lg'§3$ "Es) RT 346

ﬁ?ﬁgfe%’ §§72®HH S). Lo (3529)(%' 358 i mutes. 553

(MrH) +. 25 Internedi ate 88

i-;rono:?-(ﬁ-chlorophenyl)-2-{
! xypyrrolidin-1- yllcarbonyl}thieno f

7-G-EhRrophenyh (3 2B fdr@aﬂe'hwhmﬂbmqr@@ (ﬁ(taenahvd ro-

12. AnnUI) an (H) 3- nyaroxypyrrm rarne [

t|t| e corrpound as a yeI I ow solid (5 70g quant ) 6
3) 7.77 (1 H d, J 9.6Hz), 7.63-7.60 (1 H, -89
\%%ﬁpﬂ%ﬂrﬁ&ﬁe %@K@B@Mh@ﬁ%ﬂ) afdl, 21bcﬁﬂuc7ro§ﬁlll(1§"(1 A5mL,
: r
:;47gn31($)3b3( ihe matﬁod of lmerinch]akez tqﬂglvelthgg?tlmcompwnd as a

Sate b S, 2368, ML YSRS 04 8.99-8.94 (1H, m), 7.83-7.79
(1H, m), 7.74-7.59 (4H, m), 7.39-7.26 (1H, m), 7.06-6.93 (2H, m), 6.51 (1H,
d, J 9.7Hz), 4.62-4.54 (1H, m), 4.23-4.18 (1H, m), 3.73-3.50 (6H, m), 1.95-
1.35 (8H, m). LCMS (ES*) RT 3.85 minutes, 586 (M+H)".

Example 1
3-[(2,4-Difluorophenyllamino]-2-{[(2R)-2-(hydroxymethyl)pyrrolidin-1-

vllcarbonyl}-7-phenylthieno[2,3-blpyridin-6(7 H)-one

To a suspension of Intermediate 45 (7.3g, 12.9mmol) in ethanol (300mL) was
added 10% HCl(aq) (40mL) and the reaction stirred at room temperature for

16h. The reaction mixture was then concentrated in vacuo to give an

-90-
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(MtH) + 5 Internedi ate 89
3-Brono-7-(2-chl orophenyl )-2-(f(3R)-3-(tetrahydro-2Hp

WO 2@AA P3347 PCT/GB2004/002621

yl oxy) pvrrolidin-I|-yllcarbonvl}thienof2, 3-bl pvridin-6(
7H)-one FromInternediate 88 (5.35g, 11.8mvl) and

3, 4- dr o- 2H pyr 3.3 4nmmol ) b

GraNGR/RINEL: S 27 R8 . FrUHS: HRIOHEL o Webpiibcs Din GQurn
(@Eﬁ'ﬂﬁ%o@%e)ﬂl'glo s?licégloétgﬁtﬁrﬁgovgég I:()D%S&éé&ﬁ*)dséol%im? (Q@ca 10%
THRBiMDEM) tb tlverthe title3domp@ind Ast light, yéilo%s@ljdﬂ,(n 05g) oH

(B0 T15r58 6. bbb o8 kam imey D3R8 Mot 18 Qo (11

@&?‘g]?t i h’%ﬂ?% 6:57L6 Z342H, "rh)1%8.88"q Ry 1d, 3 12)24{d6-4.28

i?J—Hpm)ar&B’r 3145 YAhhv m) o Ri G- h-68- (ﬂi—ilj,cmr),bd)@ﬂl-}.ﬁﬁi @irhfrd).3-LCMS
i gin-6(7H) - [ 89 (6. 35¢g,

i@gm:&;%ﬂﬁp‘%‘agn@ﬂ'ﬂgb gutme{ :mﬁel ?tl.e45m_,( 20914. 1

mmol ) by the nethod of Internediate 75 to give the

title conpound as a pale brown solid (3.0g, 43%. 8H
899894(111 n) 7.83-7.79 (11-1, m,

nut es, M
mpound was prepared from Intermedlate 46 ( Og, 368mmol)

?(gl o%n@l Plaf Héﬁ{&f) BEBYahRIE NPl Fild thB it EGMIHAKYEL Y pale

Wbllmrsmm(l?%?mgmhGHydCI[DIDI@)WW (%H)Im)/m 1] IOZH(Efi-)D?@‘IemH d, J
To a suspension of _I nternedi ate 45 339 12. 9rmol
(

&?{’ah@b (3o oht) Miad-030(Hbaee 868 TR8¥a)) 4eirfd (1H, m)
E%CT(AIQ”E@t '2r61e§3ﬁt S of%tf ?'étﬂ‘fn{ oy %Ptr}g)Tr\_eCMS

reactl on the conce vac 0
GESE) R 3.196niNDe2 0080 (13B¥7 PCT/ GBZOO4/ 002621
orange/ brown oil. The crude product was purified by
col umm

Example 3

3-[(3-Chlorophenyl)amino]-2-{[(2R)-2-(hydroxymethyl)pyrrolidin-1-
vllcarbonyl}-7-phenylthienof2,3-b]pyridin-6(7 H)-one

The title compound was prepared from intermediate 47 (0.85g, 1.5mmol)

following the method of Example 1 to give the title compound as a pale
yellow solid (5645mg). 8H (CDCl3) 7.60 (3H, m), 7.55 (3H, m), 7.37 (1H, m),
7.03 (2H, m), 6.95 (1H, m), 6.49 (1H, d, J 9.7Hz), 4.38 (1H, m), 3.80 (1H, m),
3.76 (1H, m), 3.62 (2H, m), 2.18 (1H, s), 1.96 (3H, m), 1.66 (1H, m). LCMS
(ES") RT 3.15 minutes, 480 (M+H)".

Example 4
3-[(2,4-Difluorophenyl)amino]-2-{[(2R)-2-(hydroxymethyl)pyrrolidin-1 -
yllcarbonyl}-7-(4-methylphenyl)thieno[2,3-blpyridin-6(7 H)-one

-91-
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chromat ography (silica, EtQAc) followed by a second
colum (silica, 10% THE in DCM to give the title

w@eospowsd7 as a |ight yellow solid (4.059). SH PCUBBR®)H/002621

9.36(1 H bs), 7.68-7.36 (3H, n), 7.33-7.18 (2H, m,
7. 14- 06(1H5n) 7.04-7.00 (11-1, n), 6.97-6.73

'g‘?é;' itt d #i]aslgr %d %égrﬁg?qteﬁné’oﬁat@ 3§ (151]4@1( ZTbmmol)

fn)lowin@l\/ﬁe (T@ac)d R Bxarﬁpm hutbegive4Be LMPmepcmmhpB@ Dale

yLell{DW(%#éfi (470mgu BN h(FDEYR 7 03 T Gice- 2W|m)ezr1o%m3} 35l m),
é)g?hy?4 igenyl )'a 91%?6? 8‘9 gw nml t ﬁl engIFE g\l;-lrzl)d?r?%% |_||-I)d J

0.3He), ATBE-4t25 (HH oIS, meﬁll-}b,rrepéar"éﬂ 3h‘|.0$b| 1.96-1.73 (3H, m),

LB%_JXE‘H’% 18 Eom s nRT AR et ) 02, & "

yel low solid (747mg). SH (CDCI3) 7.77 (3H, m, 7.71
(2H, m, 7.51 (1 H d, J 15 9.73Hz), 7.36 (1 H m,
m, 58(1HdJ975Hz)457(1Hrr)
Lo, 2 5L (. - ‘

- y
.@!L@I idin-1- yll carbonyll

B A A S8 B o

fbllowingl the ﬂ’@étho&lvl crngt(:hIaptmﬂhtm ghle fheatitié ecdmpoury \ae a pale
the title conpoun a pale yellow soli

d

yaoor splich (e Bt SHEETGI ST be) 740 T, ey 21-
9

1123 (3&’1@ r@mafs%?@dé 'Flp @rgg oL} 9&%&'7;;{%) 4.4 58) (o, m)

32%3 m.(18, &5, 8 598.63)(1HLnHE3 E2EB. 49)(2H1rr6)62(1174|-(3HT)S ), 2.170

B, SR 7Tt 3 Tt 88 0% ViR LS o Pt

h@,@gl}*/,t,_ pht di n-1- yllcarbonyl}-7-(4-nmethyl phenyl)th
i enol 2, %-'bl pvridin-6(7H)-one -91 WO 2004/ 113347
PCT/ GB2004/ 002621

Example 6
2-{[(2R)-2-(Hydroxymethyl)pyrrolidin-1-yllcarbonyli}-7-(4-methylphenyl)-
3-[(3-methylphenyl)amino]thieno]2,3-b]pyridin-6(7 H)-one

The title_compound was prepared from Intermediate 50 (1.0g, 1.8mmol)

following the method of Example 1 to give the title compound as a yellow
solid (492mg, 56%). SH (CDCI;Q,) 9.20 (1H, bs), 7.31-7.18 (5H, m), 7.09 (1H,
t, J 8.0 Hz), 6.80-6.75 (3H, m), 6.30 (1H, d, J 9.6Hz), 4.29-4.19 (2H, m), 3.71-
3.67 (1H, m), 3.65-3.59 (1H, m), 3.52-3.46 (2H, m), 2.37 (3H, s), 2.23 (3H, s),
1.96-1.73 (3H, m), 1.69-1.56 (1H, m). LCMS (ES") RT 3.27 minutes, 474
(M+H)".
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The title conpound was prepared fromlnternedi ate 48
(1.14g, 2.0mol) followi ng the nethod of Exanple 1 to

w@paoe/1133¢7titl e conpound as a pale yell ow sol PCI/GB2004/002621

(470My, 46%. SH (CDCI3) 7.31-7.29 (2H, ), 7.19-7.13
(3H ), 6.95-6.84 (1H n), 6.83-6.80 (11-1, n), 6.74
H t 7] 7.7Hz), 6.34 (1H, d, J 5 9.7Hz), 4.31-4.25
é-‘—ﬂlp—ﬁy—, . 3.72-3.48 (4H M), 2.37 (3H ). 1.96-1.73

63k, 4DifluckopRen émﬁﬂo- -(Mflu eh 9-{[[@RR224

m Nt 25, ; anpt e

ﬁﬁﬁﬁlﬁ%ﬁﬁq—% P— %rom'mrnw'akenyﬁ??ﬁmgn& %f&mo'

fdlloming ehenfetiidd of BREmphe 1ttbtg 1@ ﬂwmwmloasn@esmr @ﬁ-whlte

from I nternedi ate 49‘125 follow n
Sl RIN G SHDMISOAS) A 09 (1 e oh 1 A9 (HdnBod GRS, 470 (2H,

)% o9 8L B4, (4070 G40 SR O o b .

@%Hz)l‘m 826(12) i)l 4H0 mHJb% 3|521)(1H4n$)08444261|-(2+ﬂ) 1 §1H m),

6798 4. W?@Ffm 1s€§r8 (15, mb L@MS §F§ )&Tngéﬁlmth%%ﬁo%(j\/lm
1.58-1.50 (1 H m. LCVs (ES+) RT 3.30 mnutes, 492
(M+H) +. 20 Exanple 6

MZ (Hydroxyrret hyl ) pyrrolidin-1-vllcarbonvl}-7-

tTmeqtltbae cohmoundlwascmp ﬁiemalrymrmeﬂmtsz%dQDmg, O 16mmol)
Ef ()/%@trtog &F%{a%%gg ‘F 8ol_gllyé_| tgg%_abig_&}g@ggégﬁ a pale
%ﬁ&w( %SIH (Baémsg% %kﬁt@QASdcdﬁ?s‘ho]@kﬂ%b* ,7.8), 51 <8 ald 936@ 7.66
3|H mS)) 7.92. (281, (3HB.8H7), 70DEH.. 173 ﬂHIZ) @87 -6, 81’9(111 56), 6.82-

%ﬁmﬂ%@aﬂ%ﬁ&@kﬁ bR 30 58H), B¥E i, ) 336

3.32 (2H, m), 2.87 (1H, m), 2.20 (3H, s), 1.72-1.69 (3H, m), 1.63-1.58 (1H,
m). LCMS (ES*) RT 3.22 minutes, 496 (M+H)".

Example 9
7-(2-Chlorophenyl)-3-[(4-fluoro-3-methylphenyl)amino]-2-{[(2R)-2-
(hydroxymethyl)pyrrolidin-1-yl]carbonyl}thieno[2,3-b]pyridin-6(7 H)-one
1M HCI aq (2mL) was added to a solution of Intermediate 58 (500mg,
0.84mmol) in EtOH (20mL) and the mixture stirred at r.t. overnight.
Saturated Na,CO3z aq (50mL) was added and the mixture extracted with
EtOAc (50ml then 10mL). The combined organics were dried (NaxS0,) and

concentrated in vacuo. The residual gum was treated with DCM (5mL) and

then the solvent removed in vacuo to give the title compound as a yellow
solid (400mg, 93%). 8H (CDCl3) 9.47 (1H, brd, J 7.7Hz), 7.60-7.56 (1H, m),

-93.



Exanmple 7
3-F(2,4-Difluorophenyl)am nol - 7- (4-fl uorophenvl)-2-{f(

WQR)04/213347 PCT/GB2004/002621

10

15

20

25

30

(hvdroxvmet hvl ) pvrrolidin-1-vl|carbonyl }thienor2, 3-blp
yridin-6(7H)-one The title conpound was prepared from

ARl i 46 1TFS dgh v B aha o B8 i, 29, si20 (1h,
%lf J"El("5t@8l—&9|4 93(41595[;19% ni%Fh(z@'\@)Pr %@séfis 944, éiﬁ (492 m), 2.19
Wzi) d, 7! 36Hz)4d. Q9L1}64 (H, M)20LZMD (ESF) 3 E emmgues 512

wg_’ 96Hz)482(1Hn)410(1H bs), 3.54
L L 3.44(1H M, 311 (1 H n), 1.98-1.87

(3H, : 1.80(1 H m. LCMS (ES+) RT 3.15 mnutes,
500 (I\/H- .10 Exanple 8
} r o- 3- met hyl phenyl ) ami nol - 7- (4 f1 uorophenvl) -

. 3- bl py

{ Jdrm@(rﬂét}rW)WrroTtht‘li-VI]eaﬂﬁmn}thibnmz a@b]mmcﬁd-ﬁ(vmnone
| nternediate 52 (90ny, 0.16mmol) 15 foll ow ng

fé@ﬁddtﬁm@@ﬁﬁg&ﬂtmtw efHexamplecd.cBrysu ﬁah@s ;] CDCIs)

S (UL AR BB, 3 0 o

?"’éf ogt ggﬁ ()6.8%:6. 80918, i) 6.41 §7H5AB3 ABHH, 4140-4.34 (1H
o) 3 5rah (hy, oy ).790% S ia Mo 08 4 Y5 G, Thy, 1 55470 (1H,

D RO ES TRIGHRA (R Rt S BRI o) a3 (ki +

Exanpl e 9

ophenyl ) -3-1(4-fl uoro- 3-net hyl phenyl ) am nol -
- (hydroxynet hyl )pyrrolidin-1

3-‘[(2@“Ibﬁ@ﬁhéﬁma&ﬁmcﬂrﬁ-{ﬂtRYJZL(@hWr&VMbtmﬂﬁoﬁoﬂMd‘ﬂ
aq (2nml) was added to a sol utton of Intermsdl ate 58
AlC@roon '7 aNne thie 4= A L"'l'f- PAB m xture

5.5 Skl of B Bpdl 535705 289 MR RDEN (4R wes
tddgl&dlE)lDC) (0 7I3gs 3:6n10masied ﬁmguanh) d$OBé’(rj® ©.389, 817 fRadl SOHequiv.)
t
305 ARG R P o6 iR Ty BBty
I | hd
Z5mRL A R by S 2l e
Teaction wes (dluted with DCM (10mL), washed with water (10mL) and brine

(10mL), dried (MgSOs) and concentrated in vacuo. The crude residue was

purified by column chromatography (silica, 20% EtOAc in DCM) to give the
titte compound as an off-white solid (492mg). 8H (DMSO-d6) 9.00 (1H, bs),
7.77-7.68 (7TH, m), 7.38 (1H, m), 7.07 (2H, m), 6.64 (1H, d, J 9.6Hz), 4.78
(1H, t, J 5.9Hz), 4.22-4.15 (1H, m), 3.55-3.53 (2H, m), 3.46-3.39 (1H, m),
3.26-3.18 (1H, m), 1.99-1.77 (4H, m). LCMS (ES*) RT 3.28 minutes, (CI*")
482 (M+H)".
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m, 7.18 (1 H, dd, J 0.5, 9.8Hz), 6.89-6.79 (3H, m,

WG2®d/1(3B4H, dd, J 0.5, 9.8Hz), 4.33-4.31 (1 HCTEB2004/002621
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4.29 (1 H br s), 3.74-3.37 (4H nm), 2.19 (3H, d, J
1.5Hz), 1. 99 1.64 (4H, m. LCMB (ES+) RT 3.28 minutes,

)
Alcdrial

...u 2! 2, 114 : :
%ﬁ'&%&# PS‘}S"?% i3 1 Efemr%%rf Omytrft%ﬁpefﬁg ige cabie
\aciddi mteﬁm‘ﬂd)atenand Fraominentséartiegli ataterids bﬁoltdmengrethmdmethod

a %@ rO\I?‘r;l solid. SH (CDCI3) 10 9.40 (1 H,
ﬁscﬁb%@‘)f mpe 7.53-7.39 (3H, n), 7.24 (1 H,

d, J 9.9Hz), 710704(1 H n), 6.84-6.80 (1 H m,
641(1H d, J 9.8Hz), 4.40-4.34(1 H m, 4.17-4.18

Exampl®)12 3. 79-3.54 (4H, m), 1.98-1.75 (3H, m,
5 oblaiipla e o e

mcéabéiw@mﬁhenyﬂthw@ts ~Biplridiie(2H)-Birer oxymet hyl ) py

rroli1din-1-

tiileh saappund yyasprapared drom dnterpediate #360PPMPB e24mmol)

yinee
B (ERTLERe el EIABH T, 3 B8l ol Gy T mefhod of

@%rﬁl@ 13’890 g3v€mm®|t|,tlelcc5ﬂgduwd )asZQn affiwhite solit Mng). SH
((ﬁPCis)F%/WJ 4%I|(ﬁ'é|rr€’!)hgrﬁﬂ 7. 2(90(42'!5H‘D 817489 )(1 e g )a Gt 6.84

el r 8
120, PGS SEE TR ISR Pidida 61 maded oG, . m. 352
\8a3& (21 L Byl )1 .9, 4@r44me mi.1QaNS @s*ysau( BIOAinated, (CI¥7) 482
co ptrated in vacuo. The crude residue was purlfl ed
wg'gl-urm chromat ography (silica, 20 EtQAc in DCM to
give the 25 title conmpound as an off-white solid
(492ngy). SH (DMSO-d6) 9.00 (1 H, bs), 7.77-7.68 (7H,

ﬁxarﬂp §1 ,n),707(2H m, 6.64 (1 H d, J
(1,H 5 . . _

éhg@?ﬁe%@h EEMM"-WH)W (ESH) RT 3.28 minutes,

he title compound was prepared from Intermediate 29 and (R)-2-
pyrrolidinemethanol following the method of Example 11 to give the title
compound as a pale yellow solid. 8H (CDCl3) 7.56-7.47 (3H, m), 7.36-7.33

(2H, m), 7.27-7.19 (3H, m), 7.02-6.99 (3H, m), 6.34 (1H, d, J 9.7Hz), 4.34-
4.29 (1H, m), 3.73-3.69 (1H, m), 3.65-3.62 (1H, m), 3.57-3.48 (2H, m), 2.06-

1.70 (3H, m), 1.60-1.45 (2H, m). LCMS (ES™) RT 3.10 minuteé, 446 (M+H)",
Example 14 .
3-Anilino-2-{[(2S)-2-(hydroxymethyl)pyrrolidin-1-yllcarbonyl}-7-
phenylthieno[2,3-b]pyridin-6(7 H)-one

The title compound was prepared from Intermediate 29 and (S)-2-

pyrrolidinemethanol following the method of Example 11 to give the title
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30 -94 WO 2004/ 113347 PCT/ GB2004/ 002621 Cener al
procedure for preparing am de Exanpl es by EDC coupli ng

wab@4ficdskowi ng Exanpl es were all prepared fronP@i6B2004/002621

appropriate carboxylic acid internediate and am ne
starting materials follow ng the nethod described for
mple 11. 5

sgmez@ma@r%m@ﬁ?&%ﬁ}ﬁ%@ 5 (QRER) 8.3 hyHH A T AR OH
F’f, L3S |(}2_H7_m}ﬁeny Trl8 oM} 7,04;6:98, BH, o), 633 (1H, d. 4

SFWEHZ; 4I3Q-¢ﬁ9p(d|h-hdn)/)/ais1®r épabsy 3. VB{& 641t(%h‘1rrm))|, 3t@1-830 (2H,

- 8 % P TR 1 SRe B B BB DR Mty 446

S g|*vethet|tle conpound as an off-white solid
40mg). 6H (CDCI3) 7.57-7.42 (3H, m, 7.39-7.29 (4H,
m, 7.14-7.05 (11-1, m, 6.95-6.84 (2H m, 6.39 (1
d|17|—|z)432 .24 (1 H m, 3.70-3.58 (2H, m,
(2H, m), 1.97-1.49 (4H, m). LCMS (ES+) RT

3. [?.’Z4ED|mN|b@§phéﬁ3i/ﬁ€m|ﬂ&zz-{ﬂisﬁwmﬂroﬂ‘lﬁﬁﬂhﬂ)ﬂﬁmhdln-1 -
3 An|||no 2- {f

213€ bonvl } - 7-

RHSWIU@@@ A \ﬁag’ :ppéclﬁéfrrgg '?rhrq% ngt]réhng%?la 625%5{1@% Eﬁé;?qr?ol) and
(S)- mjyrrdaimmemdtmml (890myj g 87 amost Fokdwafg EXRTIINS(ToY of

to give the title conpound as a pale yellow solid.
pig 1. t9egive 4he (il compoundzgs 2 pale Yeliqw ﬁ@lld (300mg) SH

gcééfj 7855748 Aﬁ@ignﬁ 9%?567%% @;‘smygé% @ﬂ'(ol i Pliz)) 7.04-

3.B5( B 6)( 6.99-6.7R, (281, 57), 3666 ((1sz @ 9 7247954257 3,200(1H, m),
&,7,4132% (%8% %,1@55,,1( 74 @ELT;D)Q 1e1- G o5 oms st RT

{lﬁﬁ)l +2- (hvdr oxvret hvl ) pvrrol i din-1-vllca
rbonhﬁql%zt[#g ylt |enof2 3- bl pvridin-6(7H)-one

Example 18
3-Anilino-2-{[(2S)-2-(methoxymethyl)pyrrolidin-1-yllcarbonyl}-7-
phenylthieno[2,3-b]pyridin-6(7 H)-one

The title _compound was prepared from Intermediate 29 and (S)-2-

(methoxymethyl)pyrrolidine following the method of Example 11 to give the
titlte compound as a pale yellow solid. 8H (CDCI3) 9.50 (1H, bs), 7.55-7.46
(3H, m), 7.40-7.30 (QH, m), 7.27 (1H, d, 419.7Hz), 7.25-7.18 (2H, m), 6.99-
6.95 (3H, m), 6.33 (1H, d, J 9.7Hz), 4.35-4.30 (1H, m), 3.62-3.56 (1H, m),
3.51-3.43 (2H, m), 3.41-3.30 (1H, m), 3.23 (3H, s), 1.92-1.73 (4H, m). LCMS
(ES™) RT 3.49 minutes, 460 (M+H)".

Example 19
3-Anilino-2-{[(2R)-2-(methoxymethyl)pyrrolidin-1-yllcarbonyl}-7-
phenylthieno[2,3-b]pyridin-6(7 H)-one
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PCT/ GB2004/ 002621 conpound as a pale yellow solid. SH
(CDCI3) 9.31 (1 H, bs), 7.55-7.46 (3H, ,735732

(T%Q _ﬂz_ﬁﬁ&é&@l 8 ésI;E e;g%g grOpp ﬁ;&er‘quﬁte( 1291(3| afﬂg) (R)-2-

Qm@%&egﬁ‘ﬂetﬁ%@byriﬂhdnr@ foliowd é%gtr(@ Haethaa of E)&?néle7111 tldive the

11 m nutes,
4|41|6 cdmdmm as ipalmpydloﬂ\ssehd OB, éGl]ICfsb 904f&p1+énp$)), Tnb5-7.46

Jok bt T it RELTEHE  BY D o it . o0

t d I
;dégf?_*lt@H ) % 3@”](;139“6 JW?I—B& e@gg?gg@ :r((qj’ﬁ‘ngﬁr'?tet‘?{g%@'@é B1H, m),

(33@06943 GZFBTTﬁnﬂ 416030 o ,rmg),th23 @it he)d 16321 Bdaldbl, en)l 1LCMS

4%%%‘”%% hpeus, 40 HE "36” B - 70357, 32 (2w

, 15(1HdJ97Hz)704 7.01 (1 H m,
6 99-6,72 (2H, m), 6.36 (1 H d, J 9.7Hz), 4.37-4.29
2015 3.74-3.47 (4H, nm), 1.95-1.74 (3H m,

(17- . hickbohbiy)3-1(4tGrd-55h b tiTiphdnyRafide- 23124 2-

((%@Lclib%mg%&brglh}‘pgﬂba%tzcgh\ﬂ}th|ean[EGB?Im|VWdhh-6’(7I-BQJne

en | eno vridln one e | e

%&}?pﬁ%uw_pﬂ EFF?EFSWTQW éPWé@PQ@ée 39 ém@nz%)i g7mmol)
I f

i nggyg ﬁ%b{éj.k@%&%ﬁe&i' 0% qf 91 Rthb I %W.Hgdtg@ method of

to grve e ‘conmpound’as a p
yEetdnople sl talgiveHheGiid 8dmPobfd (ak 4 pakbes yellotv $o1id.(261mg). SH
7. 27 1

(i) 945 Gl bey 7 506 4Bk, 08), Ao Tas @l amiy 11 (1éﬁ 4, J

§HZ§Z%§°?27E?5 1By 528, Iy o J%W%@ 153, L) m. 375

13 5Q-(@H7 3n), 2418 n(BH, LOVB.98-EFE) (3, B1)49.66-hBeElHAB0). LCMS

(M ey S8 TR Sten 512 (M+H)".

Example 21
3-[(4-Fluoro-3-methylphenyl)amino]-2-{[(2 S)-2-(hydroxymethyl)- -

pyrrolidin-1-yllcarbonyl}-7-(3-methylphenyl)thieno[2,3-b]pyridin-6(7 H)-

one

The title compound was prepared from Intermediate 31 (1.0g, 2.4mmol) and

(S)-2-pyrrolidinemethanol (0.36mL, 3.6mmol) following the method of
Example 11 to give the title compound as a pale yellow solid (212mg). §H
(CDCl3) 9.38 (1H, bs), 7.45-7.40 (1H, m), 7.38-7.27 (1H, m), 7.18-7.12 (3H,
m), 6.87-6.76 (3H, m), 6.30 (1H, d, J 9.8Hz), 4.36-4.28 (2H, m), 3.75-3.48
(4H, m), 2.37 (3H, s), 2.18 (3H, s), 1.97-1.82 (3H, m), 1.70-1.59 (1H, m).
LCMS (ES™) RT 3.34 minutes, 492 (M+H)".
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3-Ani lino-2-{f(2R)-2-(nmet hoxynet hyl ) pyrrolidin-1-vllca

WO baai347- phenyl t hi enof 2, 3- bl pvri di n- 6( 7H) - oPET/GB2A®4/002621
WD 2004/ 113347 PCT/ GB2004/ 002621 The title conmpound

was prepared fromlInternmedi ate 29 and (R)-2-

tholxy thyl)pyrrolidine follow ng the nethod of
M_to give the title conpound as a pale

rrdlidiR-1- I&hrﬂbﬁ’) [}-7-(39mét
3- IZL"’L‘EHH EMM igmlrmlﬂseaog,sﬂ)lggﬁ mﬁi ﬂl-eﬁ (1 H, d

il'h@ B 35 4 30 e}p%r%d §r(?nz lrﬁglr 2ﬁ$l3?%3%3(g3(1émg %15mmol
hnaggm -ABy Exl(réh?ﬂméﬁnetﬂéﬁkﬁ (0B2mt), FB3MMA) TIBHIRS théGHethod of
( MtH) +. anple 20 10

Examipta 1dr iopgivaythe-tilleFeampounn as 3 petehyelftivesplig 4t79rop). SH

(OSSR AL At PoUT APTR5.(Ey M)c AT5h @h amb T2 &7 (BH
i), @. 8‘1-@(7"6413%2 Bt LK) ¢ @W)Glﬂﬁdl 3031 27 ¢PAT BF), BI70TB 46

| nt er nedi at e
(4, mp 3613 & n%ﬂﬁa(%‘i q)o 12861, 66D (S, Moi1)58-1.47 (1H, m).

ptien 59 SRR crFIRIRNC 11,1 0,97 ve, e 11T

(CDCI 3) 9. 43 (1 H bs), 7.51-7.48 (2H, m, 7.39-7.19
2Hn|‘)713(1HdJ98Hz)680676(3H,n),

&.mu_l% d, J 9.8Hz), 436425(2H m, 3.75- 3 50
J 18 Shyivdn L hif

EovamiIdanQl}vllcarbonvl}-7-(3-methvlphenvl)th|eno[2 3-b]pvr|d|n-6(7H)-
3- 1(4- Fl uor o- 3- et hyl phenyl ) am nol - 2- {1 (2S) - 2- (hvdr oxv
Behv| ) -

mq e @ld Ebmpbudb ! eas EPébé{réd Mﬁm@ﬁ&hww @bh?g“oﬂ B4@mol)

pVTIdl N-6( 7H) - e The title conpound r epar ed
fandn(l?)ai@tyn'@ﬂdlaememamdl @)QZSmLARrﬁthHOb)nﬁallomg the method of

el R BV R o Cmobund e ple yets sofitysdlamio). oH
3@9@ gatl %937#?%%%?445% ), 9. é@%?ﬂg)d J%?Wﬁ)? %33@( ij* 6.98-
@91 (3 m)s 6388 «s1H6d( :%9 8hig), 43961.34 (HH, an), B.83-8HE9 (4H m),

Y228, 5728 @ 5)21.68:2843H, m), 1.68-1.60 (1H, m). LCMS (ES")

RT 3.34 minutes, 492 (M+H)+.

Example 24
3-[(3-Chloro-4-fluorophenyl)aminol-2-{[(2R)-2-(hydroxymethyl)-
pyrrolidin-1-yljcarbonyl}-7-phenylthieno]2,3-b]pyridin-6(7 H)-one

The title compound was prepared from Intermediate 33 (340mg, 0.77mmol)

and (R)-2-pyrrolidinemethanol (0.12mL, 1.16mmol) following the method of
Example 11 to give the title compound as a yellow solid (71mg). &H (CDCls)
7.58-7.51 (3H, m), 7.34-7.21 (2H, m), 7.19-7.17 (1H, m), 7.05-6.98 (2H, m),
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(4H, ), 2.37 (3H, s), 2.18 (3H, s), 1.97-1.82 (3H,
m, 1.70-1.59 (1 H, m). 30 LOVS (ES+) RT 3.34

wWOorRtwaties47 492 (MrH) +. - 97 WD 2004/ 113347 PCT/GB2004/002621

PCT/ GB2004/ 002621 Example 22 2-{f
(2R) - 2- (Hydr oxynet hyl ) pvrrol i din-1-vll carbonvl}-7-(3-m

SR QBT o 9 b ok 7601 534-bPBA Mo & 745 (4H,
#). Jlon-t 50l @H AIPAIHISIES ROCADS SRR hobgrmegl ol o

5 ‘and 2-pyrrolidi nenet hanol
(0.32nL, 3. 23mm|) foIIovvl ng the nmet hod of Exanple 11

Y i e title conpound as a pale yellow solid
g‘—?&ﬁ%’;—ﬁgH (CDCI3)921(1H bs), 740735(1H
B -CI'H@rcYﬂHlué dphe Ja?mih% -§-7ZS h dl'i)ox dthyf- 76

pyrrel w:‘ daarbaon '..u vhthier 2 ",a "--one

%%3 |t%€g(§nﬁéphd 'Wa&ére%%&%_ﬂ ir%nﬁntamg?hage 8 %%g( l:087"?mmol)

%ﬂﬁ( E{ -pyrrolidinemethdnoh €0 Rjrelyi hwﬁmﬁﬁdll faRwidg (thy dnethywd of
@qanmlq; dil o give thestitie, gomMpound aspyeNavssehy (§2moknd ACHCls)

TRy BolaM Shf hag e fite TR, 72 E o8RO 2478-7.08 oH, m)
t(6it:198-8%(1g®| l}ngi,l &@ITE(HPBW.?HJ ?@P@”&A?ﬁ/l atm”l(?ll-b rfl)?|3 @1’\43([:1@ (4H

e ne Q 0 e 0 |ve e | e CO un
30, 30621 92,@H, 6. dSTVS EB2RG)S 28 minutaschgs (Had 7 35

(1H, m), 7.26 (11-1, d, J 9.7Hz), 724723(3H m,
6.98 20 6.91 (3H, n), 6.88 (1H, d, J 9.8Hz), 4.39-4.35

wsssse (4H n) 2. 45 (3H, s) 2.26 (3H,
34 -1 . L

wrﬁoiroﬁhmmcérsddw-?mwmﬁ%am3%15{/&8!?)-6&:4)'38&& oXy

metnyl)- pyrrofidmln-
{R) -Qo%\yrt:dldme}me‘ﬂphehgﬂ 3918reho#2)33nh‘npk) wWat addgd k9 amdutlon of

ThshEblafe S9N BERRICREDET) (50, RERL TR hfh oSl
Q. fotm4 Hl. Ifwamblatied Ware nenidvedn®t basu®fand the residue was
purified by column chromatography (silica, 1-10% THF in DCM) to produce
the title compound as an orange solid (0.737g). 8H (DMSO-d6) 8.45 (1H, s),
7.65-7.55 (4H, br m), 7.49-7.46 (2H, m), 6.98-6.93 (1H, m), 6.88-6.86 (1H,
m), 6.80-6.76 (1H, m), 6.42 (1H, d, J 9.63 Hz), 4.06 (1H, m), 3.45-3.36 (3H,
m), 3.21-3.17 (2H, m), 2.08 (3H, s), 1.85-1.74 (3H, m), 1.68-1.60 (1H, m).
LCMS (ES™) 478 (M+H)*. HPLC Chiralpak AS 80:20 Isohexane/EtOH. RT
19.62 minutes.

Example 27
3-[(4-Fluoro-3-methylphenyl)amino]-2-{[(2 S)-2-(hydroxymethyl)-
pvyrrolidin-1-yl]Jcarbonyl}-7-phenylthieno[2,3-b]pyridin-6(7 H)-one
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m, -98 WD 2004/113347 PCT/ GB2004/ 002621 6. 88-6. 82
(1H m, 6.38 (1 H d, J9.7Hz), 4.34-4.30 (1 H, m,

1533 Bi el e hon S ot v MRl R s Bluton of
ﬁg{eﬁﬁﬁﬁé‘t@ B2-(6: 730401 B38BHMb) AR DM @ 0hiL()ZRld el A& Mirred
ra}rrrtgfqro%hl Wheomlai&egweré remevedtini \éaummam the vesidie was

ARTERR CouiS iy gre%‘ﬂﬁaﬂﬁﬁ’? AR HE In B 10 produce

R tifle RYAPAIUNG é@ﬂﬁ‘ séIQ} % 1 SHOMISO- Hn_?)BQﬁ@' OH, s),

t he net hod of |ve hetltle co

A6 7\eS (4w bbm)d 7(%@1)6 (28-H EL0E8)6.28 (1H66n);.6688-684 (1H,

Ty o s L o 570 8 1) ol i foSfis am
4n)45820'$01€( ézlkﬂ, n’%)') 2.8 &H3sh™ 8411 72 V(BH %1)061 ds- ﬁ?d (HTH m).

n. 3. 21 m nutes,
j_.@MS (ES ) 478 (M+H)". HPLC Chlralpak AS 80 2 Isohexane/EtOH RT

fo%ﬁFfM{ggo 3- et hyl phenyl ) am nol - 2- {f (2R) - 2- (hydr oxy
net hyl’) - )

pyrrolidin-1-yllcarbonyl}-7-phenylthienof?2, 3-bl pvridin
-6(7H) -one (R)-2-Pyrrolidi nenet hanol (0.398n,

was added to a solution of Interrredl ate 34
@[(E%—Dﬁlu »
q@kd:arhenvlée?i-phenvﬂhleﬁb[z,ﬁr-b]fuvenﬂlb-\ﬁ(ZH)-onB

TRty 410zmoor aariayl e sosdofp Siolition of

(PR R=dRke %5}‘1@0%%@?"60g%grgméis)ﬁi(ﬁlﬁ(ﬁﬁ/ﬁs%rﬂt%agg _tlg@.‘ é%ac%tlfn '_ftlrred

7.49-7.46 (2
gt roengenperatufa for, 24vh, Bhetgolgtiled were o0&l zygcud. @8l the

Chadt By, 8T Byl A e ptociadiu (Eleas:4 e in

LS GRS 3ilidd 2d-BHD EtOkPhQs@hékéﬂ\@% g‘?ﬁs Ha t?t% compound_as
| sohexane/ EtOH. RT 19.62 m nutes.

= il 3o 45y (. 4054 19, DX O G, m),

PIEYAR; o, J 10.2Hz), 6.95-7.01 (1H, m), 6.82-6.87 (1H, m), 6.72-6.76 (1H,
m), 6.35-6.38 (1H, m), 4.22 (1H, m), 3.64-3.69 (2H, m), 3.62 (1H, m), 3.55
(1H, m), 1.89-1.94 (2H, m). LCMS (ES") RT 2.98 minutes, 468 (M+H)".

Example 29
3-[(2,4-Difluorophenyllamino}-2-{[(3R)-3-hydroxypyrrolidin-1-

vllcarbonyl}-7-phenylthienof2,3-b]pyridin-6(7 H)-one

(R)-3-Hydroxypyrrolidine (107mg, 1.23mmol) was added to a solution of
Intermediate 35 (232mg, 0.411mmol) in DCM (4mL) and the reaction stirred
at room temperature for 24 h. The volatiles were removed in vacuo and the

crude residue purified by column chromatography (silica, 5-15% THF in
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pyrrolidin-1-yllcarbonyl}-7-phenylthienof2, 3-bl pvridin

WO 8{0#i)33ene - 99 WO 2004/ 113347 PCT/ GB2004/ 002624T/GB2004/002621

(S)-2-Pyrrolidinenethanol (0.198n, 2.007mmMv1l) was
added to a solution of Internediate 34 (0.750g,

PO Boave 4he, e o eRli R Rele @ oIRMAI (AN s LGRCH
1128 (BB ABEaH I 7 1501V COLUR COOBTAL ORI (1H, m)

Silica r odu

Gﬂﬂp@LthnéasG 34 leard;eJ 9dTHz), ¢OL136Hd) m)SBLETERSO- @6), m), 3.53

Bt Of T8 B . LS (53 e, A8 By < 2

680676(1H m, 6.42 (1 H d, J 9.63 Hz), 4.05 (1
346335(3H M, 3.20-3.16 (2H, ). 2.19

E&Emms__184172(3H m, 168160(1H m. LCVB
-D -

eﬂééﬂadh\ﬁ} ?meﬂﬂﬁéﬁbﬂwb]ﬂmam‘-Gﬁ H)-one

35) - 3- hydroxvpvrrolidin-
hecmgmmg_unqow&ymﬂaéﬁ@ ﬁrorzl SS)JBWQT@WMHPWGOH(QOFNQ,

I
1ok MR S AR Bt of WHBhhg 1 method of
ExZRPEB) tol gw@@Nb(t&l@L):ombdu ndm %sr eepdle gfelledvi alield(55ag). SH
roomtenperature for 24 h. The volatiles were r m)v

(GDGhe dd bt .tm 784 (&id, mésT dae(1|dum)f P Q%H ¢8), &80 (1H, m),

: n

?g %92@)2%@&% Cﬁl—#ﬁpi% ne) 3%13 %)é 1t'?1 erH’ m).

(as JERT 30 2nThadtes y464 awrlayﬂ id (156rrg) 8H (CDQ 3)
7.46-7.53 (3H, m, 7.33 (2H, m, 7.19 (1 H d, J
10. 2Hz), 6.95-7.01 (1 H, m, 6.82-6.87 (1 H m,

L (1 H m, 6.35-6.38 (1 H m, 4.22 (1 H,
.69 (2H, m, 3.62 (1 H m, 3.55 (1 H m,

3- rwmm-zmmwmmr&mm)z {3 R)-3chydnoxtyeyrrolisiin- 1-
( riar{% roghenyl ) am nol - 2-

thcmé)%%@odnoowlp%weef%& ?RPBIH)@r@Xﬁ)(yFrldlldi‘h@e 100mg,
(R - roxypyrrolidine (107nyg, ?

tlol Gmmol)uand ntefmediatec34€200mg, 9536(n2m2})g‘o |®Nlﬂlglthﬁmje’9hod of

E|?<ample (zzénk) glvrédthtehl‘fletler %8%'08% Sats grpa% yellow solid (73mg). &H

(CDCl3) 7.65 (3H, m), 7.60 (2H, m), 7.29 (1H, m), 6.90 (3H, m), 6.48 (1H, d, J

9.73Hz), 4.58 (1H,m), 3.80 (3H, m), 3.76 (1H, m), 2.31 (3H, s), 2.07 (2H, m).

LCMS (ES*) RT 3.02 minutes, 464 (M+H)".

Example 32
3-[(2,4-Difluorophenyl)amino]-2-{[(3S,4S)-3,4-dihydroxypyrrolidin-1-
vilcarbonyl}-7-phenylthienol[2,3-b]pyridin-6(7 H)-one

The title compound was prepared from (S,S)-3,4-dihydroxypyrrolidine

(110mg, 1.10mmol) and Intermediate 35 (200mg, 0.35mmol) following the
method of Example 28 to give the title compound as a pale yellow solid
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w@ odowmrms3ehr omat ogr aphy (silica, 5-15% THE in PCT/G8200¥02621

2004/ 113347 PCT/ GB2004/ 002621 DCM to give the title
conmpound as a pale yell ow sol id (91 ng). SH (CDCl 3)

évéo%né)l% T ebiih ) Bl rsd 2%.%1%%%@ (1, m)
F (1H, %)76*3%)1 gﬁfrﬁ (618{'&}20 663;%&@9 wmz&a-ﬁsm

4@83(8@&% mp ExafpHed 3012. 4Hz LCMS (ES") RT 2.74 minutes, 484
Wf&l + Fl uor o- 3- met hyl phenyl )am nol - 2- {f(SS) 3- hvdr oxvp
)i di n- 1-
yl I carbonyl } - 7- phenvl t hi enof 2, 3- bl pvri di n- 6( 7H) - one
The title conpound was prepared from
oxypyrrolidine (100ng, 10 1.10mml) and

56,5 SR 30Ho 212 B ek A T
eh9Whisto[d. 3-5Eegdin 'Cfaiael(s) 751 M, 3
heatitle 'sempound gvaes Fgpared 4fom 3|=hydwxya¥e®dlr(e4hydmchlorlde

6. 80
f1168 é3"| gé%nzcmﬁﬁné Aker @gdnat{acyslifo%?%g 0.35%mol) with the

&dﬁl(trlén(l;'dftdjisolo&)pwmhylbpﬂmym )195m|10|1 22rbioBRot Swimgdthexmpthod
vrrolidin-1-

of I1EP@mRIRy 2 -to- gwénghet Hile eompound gera dvhites splig - Gdeng). SH

=

| I@P‘%@ S SRS LIAIPRELSBAL G, 710 (11 0, .74, .86

ﬂmem)re@Bat eFB%XMH On$@8sl(1Hf d U%Iﬂg wfi& (rEHl he)(l4.34
le 28 t e the title compouynd

E%ITI* G‘W 94d2ﬁ73ﬁ§) |'(1"'(C§)CI 5-MS d S(MRT @06 -ml@gtes 454
(lgym . 729 (1 H m, 690 (3H m, 648 (1 H d. J

. 4.58 (1 Hm, 3.80 (3H ), 3.76 (L H ),
2.31 (3H, s), 2.07 (2H, m. LCws (ES+) RT 3.02
xal#lels 34 464 (M+H) +. 25 Exanple 32

-[(2 4-Difluorophenyl)amino]-2-{[(2S)-2-(1-hydroxy-1-
methylethyl)pyrrolidin-1-yl]Jcarbonyl}-7-phenylthieno[2,3-b]pyridin-
6(7H)-one

The title_compound was prepared from 2-[(2S)-pyrrolidin-2-yl]propan-2-ol

(140mg, 1.05mmol) and Intermediate 35 (200mg, 0.35mmol) following the
method of Example 28 to give the title compound as a lpale yellow solid
(140mg). 8H (CDCls) 8.95 (1H, s), 7.51 (3H, m), 7.49 (2H, m), 7.19 (1H, m),
6.87 (1H, m), 6.84 (1H, m), 6.76 (1H, m), 6.37 (lIH, d, d 9.7Hz), 4.36 (1H, m),
3.90 (1H, m), 3.34 (1H, m), 1.93 (1H, m), 1.84 (1H, m), 1.67 (2H, m), 1.13
(3H, s), 1.00 (3H, s). LCMS (ES™) RT 3.47 minutes, 510 (M+H)".
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(3S,4S) -3, 4-di hydroxypyrrolidin-1-

w@Q bdogardsaenyl } - 7- phenvl t hi enof 2, 3- bl pvri di n- 6( 7P)F/GB2004/002621

The title conpound was prepared from (S,
S) - 3, 4- di hydr oxypyrrolidine 30 (110nmg, 1.10mml) and

ﬁtergfgsate 35 (200ng, 0.35mmvl) follow ng the
Exanple 28 to give the title conpound as a
B2 4VBHludtopAkhYI amlﬂ 2- .("'“ —Aydrdhy-1-

P GB20047 007G SH ( CDCl 3 ) (1 H s),
me "oul QY ITOY .[,L ARG arpp - -Phe /H i .w“}) djn

684 (L H n, 6.82 (LH m, 6.36 (1H d J
Q@:%q—,e415(2r| m, 3.83 (2H n), 3.57 (2H, d, J
Jﬂﬁe4hﬂé cdr%@midﬁvrés Pregaréd FoRrvt2R2R4B rrolidhid-yi]Fropan-2-ol

@yct(oghmrﬁef 1RHregphtApmraeh @md- tzﬂ¢ro:aed19tq>r 3R (2288ggi0R3ammol)
)fAL%C@r b?e C{))n of d‘ﬁggaégw@ﬂ@par fme d)b@%rl.' 4 oRnbh DlioRRg the

oun

Prdtiidd Orxnyx(amp!bb 2:3} rmycgm hherﬂltﬂf cbﬁeroluh@lfTQs é,n QSffrwlte solid
and I nternedi ate

emenodH oecraclsgar%é P13k, o, R8BHBH. T ZeR(3H, m)

LBt RSB TE B e SRR P38, EpkB g, 500 G

@1312 1.1H,)Sbn) 3.988(1(FBHN),n3.33 182 hR12. O(M(ZH?n"l)O 1(921}%}-] Hﬂh,) 1.15
34, 9. 3200 B 5)aLEMS (R RP2 €6 inies. 0 (M4 15

(2H, n), 3.94 (2H, n), 2.07 (1 H s). LCI\/IS(ES+) RT

3.06 minutes, 454 (M+H) +. Exarrpl e 34

Exabiplée-36 f | uorophenyl)am' nol - 2-{F(2S) - 2- (1- hydroxy 1-

cBPH%(ﬁ [z hén Ithi@h% i beb hlonh ane was prepared

rom -Pyrrori 1y ropan- 140ny,
T.o0arauspEnsind cpfnlnmrnmail@tee 3 Qamgng 96cmrBe |2-ethoxyethanol

(89080 Ao TBLASRfREAHhE G e % BRnid HRa the

reaction heated at 78°C for 2 days. Solvent was removed in vacuo-and the
residue purified by column chromatography (silica, 30-80% EtOAc in
isohexane) to give the title compound as a solid (123mg). 8H (CDCl3) 9.26
(1H, bs), 7.57-7.48 (4H, m), 7.40-7.36 (3H, m), 7.26 (1H, d, J 9.7Hz), 7.00-
6.95 (2H, m), 6.44 (1H, d, J 9.7Hz), 4.29-4.33 (1H, m), 3.68-3.61 (2H, m),
3.52-3.46 (2H, m), 1.97-1.83 (2H,'m), 1.81-1.73 (1H, m), 1.60-1.53 (1H, m).
LCMS (ES™) RT 2.98 minutes, 471 (M+H)".

Example 37
3-[(2-Cyanophenyl)amino]-2-{[(2R)-2-(hydroxymethyl)pyrrolidin-1-

vllcarbonyl}-7-phenylthieno[2,3-b]lpyridin-6(7 H)-one

To a suspension of Intermediate 17 (400mg, 0.96mmol) in 2-ethoxyethanol
(6mL) was added (R)-2-pyrrolidinemethanol (0.48mL, 4.81mmol) and the
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25 (140ng). 8H (CDCI3) 8.95 (1H, s), 7.51 (3H, m,
7.49 (2H m, 7.19 (' H m, 6.87 (1 H m, 6.84 (1

woRo00an 13367 76 (1 H m, 6.37 (1 H d, J 9.7Hz),Pdr/882(03/002621

H m, 390(111 M, 3.34 (1 H m, 1.93 (11-1, m,
1.84 (11-1, m), 1.67 (2H, m, 1.13 (3H, s), 1.00 (3H,

%@@P%ﬁp&%ﬁ&%@bi/%éﬁowé@&aé erad in Vactib'and the

SO Wbl 41 D0how Eons

is®hbkaye) tdi give 6he title cenpoling as alvehltﬁ)atpiuimmam) oH (CDCI3)

RYaF Ol b 32%7?16%?@*4 o hter Sadar e nah e dad 9.7H2),

5{?\’2‘3@5 t
Zﬁ@geggrso ﬁet [ ‘am H?jd %gm I1 12n§rﬁi| mf)o3 7(;VVI3I’?§;]| (tzH m),

i34 7 QI'EXH)rp':{ 04881 {2idi M, 1.66-1. 70I(é|'|c<mm)pd|ﬁﬁ}1e€z§) @i, m).

?Eé@é“‘\%%%'ﬁ?'f%é %"%’%ﬂﬂﬂ%ﬁ?‘” ?)1 N om0 7ht (1
m, 6.83 (1 H m, 6.74 (L H m, 6.38 (1L H d, J
97Hz) 500(1H s), 4.32 (1 H nm, 3.90 (1 H m,

m, 2.00 (2H, m, 1.92 (2H n), 1.15 (3H
g@_@%@@%ﬁh&ﬁ%hﬁ) 3:(h{ P AhEyIrolidin-1-
gt afb s Fthidres]2, I -bipyridin6 (TH) e 2- (hydr oxynet hyl ) pyr

rolidn-1-

all damfﬁw Pi7-Iptsmadiaieendf2, $500POr i dl Amepally) -apt  (R)-2-

}ggrrgll oxﬁrﬁﬁa r@fnL' %‘%mg& glgéyeé)( A40PImC iR- 22888184 Bchienk

(Be fbrp@/ hr ol helireacteinhaas lcopddntgord tempmmupe and pahlﬁloned

bebiean b Bhet s welkre GAiRLE: 2205 Ky Jifer WS Washed

AhaNRECP Y ﬂrﬁumm)s dkibg QNa%b@oa%oE&@ﬁ?edtr%ted APYEANEThd Brude

give thetitle conpound as a solid (123np).
gesidue (was purified, by7 cefpm 48rqmatogrgphyr (silicey . %56%4&%0 in

7,26, J 9.7
Bl v e e compolipils o yeliaw Bofiy (bdormg. 0%} B cocs)
2
lga)31 iﬁ-l ﬁgsﬁ {74%3()171115&3& 1m|}i 8691683 (@?—H: ma 24 $|’H h 2139 7Hz),
HLA0 S, (T Im)MEFBA. 16 (1H. ) 3.98°5:88 (3, ). 3 My B, m),
2.04-1.93 (3H, m), 1.90-1.81 (1H, m), 1.67-1.61 (1H, m), 0.62-0.58 (4H, m).

LCMS (ES*) RT 3.12 minutes, 424 (M+H)".

Example 39
3-[(3-Cyanophenyl)amino]-2-{[(2R)-2-(hydroxymethyl)pvyrrolidin-1-

yllcarbonyl}-7-phenylthieno[2,3-b]pyridin-6(7 H)-one

To a suspension of Intermediate 16 (224mg) in 2-ethoxyethanol (2mL) was
added (R)-2-pyrrolidinemethanol (1.0mL) and the reaction heated at 110°C
for 18 h in a sealed tube. Solvent was removed in vacuo and the residue
purified by column chromatography (silica, 70% EtOAc in isohexane) to give
the title compound as a white solid (112mg). 8H (DMSO-d6) 9.18 (1H, s),
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Exanpl e 37
34( 2- Cvanophenvl ) am nol - 2-{f (2R) - 2- (hydr oxynet hyl ) pyrr

W@bRdodilmB347 PCT/GB2004/002621

yl I carbonyl }-7- phenvl t hi enof 2, 3- bl pvri di n-6(7H) -one 30
To a suspension of Intermediate 17 (400nmg, 0.96mml)

n 5 de
%0 @%ﬁﬁfbﬁ Lrkhaneb-182 485 "y T i § TP
g %@06/6191€4$47d F’Wéﬁ%%#@@ﬂ& r@nnheetaeds 28
at 78C for 2 days. Sofvent Was rermve |n vacuo and
{3 m), e%BalﬁéHpm)n 1i95¢11.69 (40| omin LEAWISHESS Y RApAH9 minutes, 471
@@njﬁl 30-80% Et OAc in isohexane) to give the title
and as a white solid (105rrg) SH (CDCI3) 9.25 (1
H bs) 7.57-7.48 (4H, m, 7.45-7.36 (3H, m, 7.26 (1
J 9.7Hz), 5700695(2H m, 6.44 (1 H d, J

E_EmQLe_Qso(lH m, 3.71-3.61 (2H, m, 3.52-3.47
g 8 ljne't_hl ’rroI -1-

(/thhfanvlimnshbay&meﬂb[z 3-b]pvr|d|n-6(7H)-one

ﬁ?)blyllfe? 3 Traqgﬁ% dl%\?er %pzy %3%%%/)' )trlflzuo{rcf)aggeﬁ?c acngjh %Lo)xg/rgrés tDCM

%drﬁﬁ‘ @?ﬁ}é‘: fr%??"t‘%%g%g%?@bﬂzbﬂfﬁé ﬁ?@s _d;\ma%ra%d the
pssidwd ladeo’eommlaanLto(Lmrie, fﬂ)miih)a rwasjulee\aae:dilﬁol\feta{)ﬁ DCM,
Bt S Frisdivle @it (AR Tathetmitiie i centRth b yacuo

Ehméat(oﬁpﬁy)com \‘)ﬁﬁo?ﬁatbgFHdh}/ (STBS FOB O Ry ﬁf Dm gave the

washed h wat er dried (Na2SO4
itk contpoandd 168mga2386). Taik( @IDGJ:{;) 7. EML@J@Hvan) ®36¢7|33‘U(3H

Béw?ﬂ%@ OJ; °§§h@?r€§5y@oiéém 3838% H%b 3.73-3.69
gﬂqw 3. 69@ 45 gﬂzh(!%?’% 35-3.98 21144(%12"3 289 1731ﬂ3m3 21452(1H br

m)40.97- 13430((4HHm LCMSJ(ESJ ) BE 3.34 mninpfes3 598 (Bl+4H" (3H
m, 376358(3H m, 2.04-1.93 (3H, m, 1.90-1.81
(1 H m, 1.67-1.61 (1 H m, 0.62-0.58 (4H, m. LCVS

ExampIEd8. 12 m nutes, 424 ( M+H) +. Exanpl e 39 25

3- Tf EJ ganophenyl ) am noI 2- {[(2R2 éhydr oxynmnet hyl %pyr
2ol 3R)3-Aminopyrrolidin-1-yllcarbonyl}-3-[(2,4-difluorophenyl)amino]-
7-phenylthieno[2,3-b]pyridin-6(7 H)-one

Intermediate 35 (1g, 1.77 mmol) and (R)-3-aminopyrrolidine dihydrochloride

(309mg, 1.95mmol) were dissolved in dichloromethane (50mL) and treated
with triethylamine (360mg, 3.0mmol). After stirring at room temperature for
18 h the reaction mixture was washed with water, the organic phase
separated, dried (sodium sulphate) and concentrated in vacuo. The crude
product was purified by column chromatography (silica, 0-100%THF in DCM)
to give the title compound as a white solid (300mg). NMR éH (DMSO) 9.08
(1H, brs), 7.67-7.50 (6H, m), 7.35-7.27 (1H, m), 7.06-6.93 (2H, m), 6.47 (1H,
d, J 9.7Hz), 3.43-3.32 (2H, m), 3.31-3.28 (1H, m), 3.00 (1H, dd, J 4.0,
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yl I carbonyl } - 7- phenyl t hi enol 2, 3- bl pvri di n-6( 7H) - one
To a suspension of Internediate 16 (224ng) in

wQ2@thomsyet hanol (2nmL) was added PCT/GB2004/002621
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(R)-2-pyrrolidinenmethanol (1.0nL) and the reaction
heated at 110C for 18 h in a seal ed tube. Sol vent vvas

IR dcfonting? (T e, rbveas kb W f b aandy i) LOMS

0 a white solid (112ng). SH
? (515?259”1'%& £ WWQH% 104 WD 2004/ 113347

PCT/ GBZOO4/ 002621 7. 90 (1 H dd, J 9.6, 1. 3HZ)
.1 H,

1S D ! RS J 0 ita
elﬁ|g§5ter§ 50- 3. 28 (3H n) 290(1H m, 195165
(ES+) RT 2.99 mnutes, 471 (MtH)+. 5
mf;pl wmg Examples 42-53 were all prepared from the appropriate
%fbﬁ@é{%q@i eﬂ%ér%%ﬁlaﬁ‘é’ Iand gﬁ[nq )startlr%;1 Wéteﬁgmftoﬂgwmg

yhe sdthod veberlbéth firtamsio ol 12, BHYre Welce s $arf (réAtMe wére run
m xture of Internedi ate 62 ;340rrg) trifluoroacetic

i the psvasncaref Devliay apdia paspsushias iethilamine to neutralise
g\eﬁ{%lmﬁhgg@/@ﬂg 6Y{?{E]g'fsrermved in vacuo and the

residue azeotrope ol uene (x 3). The residue was

di ssolved in DCM treated with triethylam ne (10nL)

d the m xture concentrated in vacuo. Purification
E;E&P-lﬁrf chromat ogr aphy (SI lica, 20% Et OAc i n DCM
b3 af}

difuerephersyl @mo]{?-é Beqylth |,gn6[§8-lﬁ]bvﬂdmi-6mHBoadz)

%’repﬁlred3 Teyns IE&F %dﬁ%e §§5 2(4i (21|_7|7|q1n%1pl Snf’sr‘)-i- n@)eghyl)
E‘)%Holldfhe di'l%d, ESY5RMmat) 3fid rﬁl@ﬂ*ﬁéﬁmn%l&dd}ﬁd") 3.0mmol) by the

znqthgcraf Exanmple ddy r Cbranartagaphyl (siice obyI00968 THR2iMDEM) gave

155, B8RRI 55 2 e solich (86 oNMIR G SPMSPLET3 (1H,

7 n =0l
I T L AL LR LT g o
QKQ@’ SHtine DY mrd) 6r%(ﬂ'¢l d, J 9.6Hz), 3.88-3. 78 (1H m),
2.43 (1H, dd, J 3.7, 12.6Hz), 2.12 (1H, dd, J 7.9, 12.5Hz), 1.75-1.56 (4H, m),

1.30-1.11 (2H, brm). LCMS (ES™) RT 2.32 minutes, 481(M+H)".

Example 43

2-{[(2R)-2-(Aminomethyl)pyrrolidin-1-yl]Jcarbonyl}-3-[(2,4-
difluorophenyl)amino]-7-phenylthieno[2,3-b]pyridin-6(7 H)-one

Prepared from Intermediate 35 (1g, 1.77mmol), (R)-2-(aminomethyl)-
pyrrolidine (350mg, 1.95mmol) and triethylamine (2mL, 14.3mmol) by the
method of Example 41. Chromatography (reverse phase silica, 60%

ethanol:40% water) gave the title compound as a white solid (390mg). NMR
8H (CDCl3) 9.38 (1H, s), 7.64-7.54 (3H, m), 7.50-7.31 (2H, m), 7.32-7.24 (1H,
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with triethylamne (360ng, 3.0Omvol). After stirring at
roomtenperature for 25 18 h the reaction m xture was

woer®hatwi t h wat er, the organi c phase separ atBC/Gari0ad02621

(sodi um sul phate) and concentrated in vacuo. The crude
product was purified by colum chronatography (silica,

Wi {0 16608 a0 S70 Gt DB e é@”‘*?ﬁ G y1H, o, 3
@7@172374%% 4@'7' 1?0 nC]Y 3975 7@(% H}?g@m% @%(2@5 (1H,
6d,31531,282 Qll-lzbd 289, ( 13{ @tm (J16FH 18BH2), 2.G8- 1 741@154 Wo). LCMS

7 _PCT/ GB200 621 10.5Hz), 1.89-1.77 (1
@%ﬁé%@mﬁ&s (%’14%"1%% 1.52-1.45 (1 H m. LCMVB
(ESt) RT 2.25 mnutes, 467 (M+H)+. General procedure

for preparing am de Exarrpl es from pentafluoro- 5
le ers The foll ow ng Exarrpl es 42-53 were aII
h L ; , o

Heafﬁﬁﬂw}WWVIHﬁdnbm 3-@]|avﬂum.6(t7H)V&@é e necessar y

reactions were run 1n the gresence of a tertjar Yy

RieRaredas&ogucHnirmediaiehy Bani & 7be. neLigdamae amd  (R)-3-

t@ﬁ%moﬂé%@ﬁjﬁ% E(/r r |Q|E§1'%TH&}} ﬁ% ﬂ'F%onvl (fd éi_zlf-".garﬁﬁle 41.

Chrdmatography (reverse phase S|l|ca 60% ethanol:40% water) gave the
d| fl uorophenyl ) am nol - él thienof 2, 3-bl pvridin-6(7

file compamdhs s s AtssraRie  (PMEO) 882 UH, o),
LR by B SR SRR, B 5911 1 (192881 o1, m),
gﬁtgwlqﬁod ﬂm)esﬁ 3. :zlnntr fxgagug)grsa@mmm,si IJ|&9HZQ %g??(gH 5),
L 0p e BT 5onedy (b7 BN ESY BT4o88 miulss, 495

thﬁHz 766756(3Hm) 7.52-7.50 (2H, m), 7.29
N 20 at. 3 2.6, 8 9Hz), 6.99-6.89 (2H n),642(1

H d, Jo. 6Hz) 3.88-3.78 (1H m, 2.43 (1 H dd, J
4(j‘;l-lz) 2.12 (1 H dd, J 7.9, 12.5Hz), 1.75-1.56

b@—éﬁ—l 30-1.11 (2H. brm). LCMB (ES+) RT 2.32

AL adiflubtdphMith) ami R £h¢droxypiperidin-1-yl)carbonyl]-7-

phenylthieno[2,3-b]pyridin-6(7 H)-one

Prepared from Intermediate 35 (200mg, 0.36mmol) and 4-hydroxypiperidine

(110mg, 1.1mmol) by the method of Example 41 to give the title compound
as a white powder (100mg). NMR 8H (CDClz) 7.93 (1H, s), 7.51 (3H, m),
7.35 (2H, m), 7.24 (1H, d, J 9.7Hz), 6.81-6.93 (2H, m), 6.75 (1H, m), 6.41
(1H, d, J 9.7Hz), 3.86 (3H, m), 3.22 (2H, m), 1.77 (2H, m), 1.40 (2H, m).
LCMS (ES™) RT 2.90 minutes, 482 (M+H)".

Example 46
rac-3-[(2.,4-Difluorophenyl)amino]-2-[(3-hydroxypiperidin-1-yl)carbonyl]-
7-phenylthieno[2,3-b]lpyridin-6(7 H)-one

- 107 -



10

15

20

25

30

25
2-{F(2R) - 2- (Am nonet hvl ) pvrrolidin-1-vllcarbonvl}-3-F(

WQ 2004/113347 PCT/GB2004/002621

di f I uor ophenyl ) am nol - 7- phenyl t hi enol 2, 3- bl pvri di n-6(7
H) - one Prepared fromInternediate 35 (1g, 1.77mol),

et T i 42l A, R e
@mahrb e gggstmgt 0@veﬁ1%|§ r auar Soms@ﬁ%wewame 601 mg,

et hanol : 4 he title conmpound
QH &ranBIbydth@fmeW@):i of m;gra d(‘l(;lﬁh(gm@tog&p(lw (|S||I|cg) 15% THF

i 568 GaesBtstcomacundsSale sokkea7g) Koy (Gock)

(?1146“'7 55 3H5 rﬂ? 763997 )] éi'H m2)776238['|rr$ VAN @17% '6)82 é 9%4(2H
A), 6)70 -8, 7@1(‘34 5m)(@4m (), d,2J wmz) }3 724.3(:77 oﬂa m) 3 56 3.60

%9%%3%(@9) e g et E”F%W@Q% ,éﬁaﬁ,ﬁ@ 42

fH, m). LCMS (ES*) RT 3.02 minutes, 482 $M+Hg
f(2 4-Di f I uorophenvl)am nol - 2-{f(3R)-3-(di net hyl ani n

o)pyrrolidin-1-

E]I : ggélgﬁl }-7-phenyl t hi enof 2, 3- bl pvri di n-6(7H) - one
romiInternediate 35 (0.75g, 1.33mvpl) and

Eem)mminmwmlwmmynaa.rndnw}-eqm-ﬂaem1 46rmol )

mat hod of Exa Ie 4_1. Chromatorah reverse
: lpyrichn-H({Hlsong; ¢ | ¢

fraq t@?gkgbaﬁg 4%? %465)@?29%96 R IndbyBicine

amfardcmdnqaq:sm may) 1. 96rrmr$3|)339d tithylam)ine (6mL87 (Zimidol)dyy the

%?% %7'2 dﬁ E@m&fs‘iﬁl ”@@Q@&hn?&ﬁﬁ Hhoégsqp%aeam DCM)
%V%Lt%y%%@?ég @agﬁﬁxg‘l%ts%ﬁd ﬁ@gm]g MR sEP@BEIS) 9.54

mil no
(tHhs), 6x5¢+7pb1r (3H,rm),-:84-7aB b(@%) n)77.1967.14 (1H, m), 6.88-6.75

(Hcimefidh Bt SoBAIoI7aah B ] S B . 026

gﬂhga OMW'GOWEB tizy e 3¢ HlosezH 1br4ag mv)(shydt he sminod4-1.95

n}) 41to |vethet|t1e
(1H, m), 1.70-1.62 (1H, m). LCMS (ES") RT 2. 3m|nutes 463 (M+H)".

Example 48
2-{[(2S)-2-(Aminomethyl)pyrrolidin-1-ylJcarbonyl}-3-[(4-fluoro-3-
methylphenyllamino]-7-phenylthieno[2,3-b]pyridin-6(7 H)-one

Prepared from Intermediate 34 (1.0g, 1.79mmol), (S)-2-(aminomethyl)-
pyrrolidine (200mg) and triethylamine (1mL) by the method of Example 41.
Chromatography (reverse phase silica, 60% MeCN in water) gave the title
compound as a white solid (260mg). NMR &H (CDClz) 9.57 (1H, bs), 7.64-
7.55 (3H, m), 7.43-7.31 (2H, m), 7.28-7.24 (1H, m), 6.98-6.84 (3H, m), 6.40
(1H, d, J 9.7Hz), 4.30-4.23 (1H, m), 3.75-3.69 (1H, m), 3.61-3.54 (1H, m),
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as a white powder (100mg). NMR 8H (CDCI 3) 7.93 (11-1,
s), 7.51 (3H, m, 7.35(2H, m, 7.24 (1 H d, J

W@®20044)3346. 81-6.93 (2H, m, 6.75 (1 H n), 6.4RCREBLWD4/002621

H d,"J 9.7Hz), 3.86 (3H, m, 3.22 (2H m, 1.77 (2H,
1.40 (2H, m). LCVS (ES+) RT 2.90 minutes, 482

?“@Ww(?ﬁﬂ B BeRIO) EHing 4128, 7.0M2), 2.27 @BH, d, J
Ly anar o bl oy DA B 38 Hinuteg, 477 ()"
2004/ 113347 PCT/ GB2004/ 002621 Pr epared from

dligate 35 (200ng, 0.36mmol), 3-hydroxypi peridine
@éﬁi@ﬁl‘@‘rl de (98ng, 0.70mmol) and

cﬂ{'(&g_ﬂguogtaahbtﬂﬂg% ﬂlgéﬁﬂné_'?g {[(QRE‘%%F HMah’ﬂﬁo)-
nmet had . Exarrpe Ir ona orap Si _|ca o THE
Pl f%ﬁ?{ﬁﬁﬁ%@#gﬁﬁ% ! 7%?@%?3@ Tk @2@ rﬁéfrn?ﬂa%ﬁmw

Pymoliding5(245nd, 21 5nnal} e(nl"l tﬂlethlylaglrge }fhg-h\)_) 3V, ?I?e Indthod of

Eianinl® 4. (GRomAIOOrepby (alih 50 1% ieCN BeDENAaverthe title
g%?%ggﬁ%}@a(p%%&eﬂw%oﬂa B1OHgTS NiARZsI YD) 880 (1H, bs),

2-95- 3) (3H,Ami),nDy .82 i(BHNm); V11 T arhoay ) 1o.8HE) 4.89-807% (3H,

5 SoF by 1 B oRE 17 B2t P b e i e 333 -3.24

440 I ( 0 | _
gl hyg‘r och%rglggem& rﬁ) 231?@8'6%0% 06 pgg 1H m 1 80 r11é70 (1H,
(). HCMS. (BEFHRT h§54tmmutess49ét(wbtﬂ-l)&f Exanpl e 41
Chromat ogr aphy (silica, 10%isopropanol in DCM gave
the title conpound as a yellow solid (620ng). NMR SH

ik (1 H bs), 7.56-7.44 (3H, m, 7.34-7.31
-7.14 (1 H, ,688675 (3H n),
ophenyllamingBR24[(BR.4R)-3.4+lihveireg

(1 Hom,
Pré}@arlad62frdrﬁ Hate%edlb@\/&f‘o E(31496rﬁ§' ZJSSmmdl)Jtéﬁd BR4R)-3,4-

ﬂlh}ﬁ%@g)p.yﬂ’.o Imené?ﬁitmm JIRAPERCd bt - they Imethed ool IExagage 41.
donahA- %hromatography (silica, 0-8% MeOH in DCM) gave the title
compound as a yellow solid (111mg). NMR &H (CDCl3) 7.33-7.41 (3H, m),
7.20 (2H, bm), 7.02 (1H, m), 6.82-6.88 (1H, m), 6.68-6.74 (1H, m), 6.58-6.63
(1H, m), 6.23 (1H, d, J 9.7Hz), 4.02 (2H, m), 3.69 (2H, m), 3.43 (2H, d, J
12.5Hz). LCMS (ES™) RT 2.79 minutes, 484 (M+H)".

Example 51
3-[(2,4-Difluorophenyl)amino]-2-{[(3R*4S*-3,4-dihydroxypyrrolidin-1-
yllcarbonyl}-7-phenylthieno[2,3-b]pyridin-6(7 H)-one

Prepared from Intermediate 35 (250mg, 0.44mmol), cis-3,4-dihydroxy-
pyrrolidine hydrochloride (130mg, 0.94mmol) and diisopropylethylamine

- 109 -



10

15

20

25

30

met hyl phenyl ) am nol - 7- phenyl t hi enof 2, 3- bl pvri di n-6(7H)
-one 25 Prepared fromlinternediate 34 (1.0g,

wa22009mmsh), (S)-2-(am nomet hyl)- pyrrolidi ne (PODGBL004/002621

and triethylamne (1 nL) by the nmethod of Exanple 41.
Chromat ogr aphy (reverse phase si I ica, 60% MeCN in

?@gedﬂé)gg}%wgﬁbt LWLl 8 tﬁggpggg] egggmbtql%g%océroggatography
g@h'za n3--1 55'/0 4I51-117 lﬁlD@M‘} g@l/e tﬁezﬂtlg ;é dl, as”ia yellow solid
(IQSErﬁg)d, NMIR]&SHH Cﬁaplg 37 48 B56£{3(—I1m-) n31- 73346{]2|'$, BY, {15 (1H,

(“1)1@96 &9238 f\ﬁf)ég%{z%l& ?i C%,ﬁa 63%4692 ﬁjﬁ 361, d, 4

1mf4 +
g ﬂ-‘lﬂz 4 Sz@)—@éz( 3H, n@bm3ﬂ7u7 éebsﬁihlﬁ)? 3.83 QéH mKEXLgn\gB (@s )RT 2.84

BﬂIDleSFﬂ%(M*BDnet hyl phenyl ) ami noI 2 {[(3R) - (d| rret hy
| am no) -
pyrrolidin-1-yllcarbonyl}-7-phenylthieno[2, 3-bl pvridin

E&@?ﬁmqne Prepared fromlntermediate 34 (1.0g,
. 79mol ), (dlrreth Iamno)- pyrroI|d|ne
:, & D < B S rrolidin v g

.e %h } r ‘ - o | |ca 50- 10% MeCN i n

d as a pale yellow solid

F@é@ﬂf@ﬁ figkiR Interi@idiGiis) 69. 5@4(@@1 (0068 mmol) Emd7 .(8)-3¢Rdroxy-

Bvsaliding sCTfd,“Bsominal] B the e’ el sxarhplgs 44, golumn
Shfamograbi? @iics, %@19% {Et0He g tsotickind) Bhve the iitie
EofpouniaCag lWite sblid LHEMGES HIMRTSR. BMBD) 9,68, (1493), 7.6
S B 7 %enmﬂwﬁrw BHy [P 3R(1H, kTR O,

gy
Q?(‘{ gr bony#}gly—'?hgn%t | eno %4 61 Hvr [ )d|3 596((3;H m(? 3-39 (1H,
Iﬁn)eﬁa&&edi o7r @M, rmt AICM8H (&SE) BH 2. 896mgute($ 85?th+)-i)a.nd
(3R, 4R)- 3,4 20 di hydroxypyrrolidine (107ng, 1.04nmmol)
by the nethod of Exanple 41. Columm chromat ography

ESddmpR 58- 8% MeOH in DCV) gave the title conpound as
T—TP—OW Solid (111 mg). NVR 5H (CDCI3) 7.33-7.41 (3H,
m-[(z-Cvanophenvl)am|no]-2-{[(3R)-3-hydroxvpvrrol|d|n-1 ~yl]Jcarbonyl}-7-

phenylthieno[2,3-b]pyridin-6(7 H)-one
Prepared from Intermediate 67 (340mg, 0.61mmol) and (R)-3-hydroxy-

pyrrolidine (227mg, 2.60mmol) by the method of Example 41. Column
chromatography (silica, 30-100% EtOAc in isohexane) gave the title
compound as a white solid (225mg). NMR 8H (DMSO) 9.59 (1H, s), 7.70
(1H, m), 7.62-7.73 (4H, m), 7.54-7.60 (3H, m), 7.10 (1H, m), 7.03 (1H, m),
6.56 (1H, d, J 9.7Hz), 4.98 (1H, bs), 4.25 (1H, bs) 3.51 (3H, m), 3.30 (1H, m),
1.79-1.88 (2H, m). LCMS (ES*) RT 2.81 minutes, 457 (M+H)".
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7.20 (2H, bm), 7.02 (1 H n), 6.82-6.88 (1 H m,
6.68-6.74 (1 H m), 6.58-6.63 (1 H m, 6.23 (1 H, d,

wQ2®4/18¥7 4.02 (2H, m), 3.69 (2H, nm, 3.43 (2ZPCT/AB20D4/002621

25 12.5Hz). LCMS (ES+) RT 2.79 minutes, 484 (MtH) +.
Exanpl e 51

g ! 2 I4 i f1 uor ophenvl ) am nol - 2-{[ (3R*, 4S*) - 3, 4- di hydr
di n- 1-

yé&&ymmIﬁogggp&mmF&i]eaH&@n){jy@mg,m@iiﬂno%@h&nmm]

omilnternedl a

iz thien - 7i +@ie hydr ochl ori de (130ny,

i ate, S S CR AR R Y Belecn Mo gMA iy ioxane

gmnﬁéh@@tlﬁéd B2t anpioe 1‘81h FoleUida N mmtjﬁ@mfbbncentrated in
silica, 5-15% THE in Bavethetltle conpound

a(agl@ ped theresidue @mﬁyve &N ecpavashed wigh ﬁasaN@HﬁOe,(aq)

5 ] Sl ek ok, B YRS ke

rodljd’o pawified )by éolaﬂrrﬂcr?rarﬂa%gratohy (§|J|<7:'§ Z-ZSI% MéOl—BmSICM) to
2H, n). LCVMB (ES+) RT 2.84
gmﬁhpmtleacompound as a white solid (89mg) NMR 5H (DMSO) 9.01 (1H,

35 42130050517 2800 1 BYREH Tl USRS PR .50

viI'l'car
pﬂenbht)gsemgg-; 3n’2] P20 (mm ﬁwn/}a;a)n@ I-P(rjm?)g 6§ ﬁrrg,nm) LCMS
rnedi at e mmol ) an ydr oxy-
;Sl;é’e)oﬁ”&?%nt'@lﬂ?ég“% Bel) by the nethod of Exanpl e

41. Columm chronat ography (silica, 30-100% EtOAc in

i sohexane) gave the title conpound as a white solid

@@MI\/RSH(DI\/SO) 968(111 s), 78615(1H
63- : 1

bs%heqy' I%eﬁ@a;ﬁ"i&, #g’ yndmg@&em 330 (1H m,
2.81 m nutes, 457
dmﬂeﬂmedlaaﬁﬁﬁDe?%S %nmmaydmph@dym)(hﬁhlnmmethane (10mL),

SR RS B e Pty BbsBBE B rdort temneraivye for 2 h
Mieer rsadtien e nfbhuts34Ria8, dbn@émmﬂe)j gnd vaBlio 3-dmddrisy residual

trifluoroacetic acid removed by azeotrope with heptane. The resulting yellow

oil was redissolved in dichloromethane, washed with sodium hydrogen-
carbonate solution, dried over sodium sulphate and concentrated in vacuo.
Chromatography (reverse phase silica, 60% ethanol:40% water) gave the
titte compound as a white solid (336mg). NMR &H (DMSO) 9.08 (1H, s),
7.66-7.50 (6H, m), 7.35-7.27 (1H, m), 7.08-6.94 (2H, m), 6.47 (1H, d, J
9.7Hz), 3.43-3.35 (2H, m), 3.02-2.98 (1H, m), 1.83-1.76 (1H, m), 1.68-1.48
(3H, m). LCMS (ES™) RT 2.239 minutes, 467 (M+H)".

Example 56
2-{[(3S)-3-Aminopyrrolidin-1-yl]Jcarbonyl}-3-[(4-fluoro-3-
methylphenyl)amino]-7-phenylthieno[2,3-b]pyridin-6(7 H)-one
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pyrrolidine (227ng, 2.60mmol) by the nethod of Exanple
41. Columm chromat ography (silica, 30-100% EtQAc in

w0 swhexBae) gave the title 25 conpound as a WhPCEGB004/6102621
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20 cpdche

25

30

(225rrg) NVR 8H (DMBO) 9.59 (11-1, s), 770 (11-1,
M, 7.62-7.73 (4H, m), 7.54-7.60 (3H, n), 7.10 (1 H,

@Sermggﬁé %3%}1;1 £?bs3 7§n‘gqols %‘;‘ Wgsolgefg(y? EZ 34@ne,§2%n$l3) treated

HEDEHEBLSA A AR KT R s o

Egamgrr.; nmg¥ture was diluted with DCM (100mL ) and neutralised with sat.

ﬁ%ﬁﬁg&{ﬂ%} Amh%(? Vurero(ﬂllsI v(\j/ésn extr cte &ongve}raﬁpor(t hg' o? Ij(IJIVI and

theltembindd extehdts AriednMdShy)- aﬁfd%&ndé'h@ratédﬂrﬁ&é@ﬂj atRe crude
64 (270nmg, 0.48mmol) was dissolved in

cnr uetevas ponfied yneolsmn cetpreatographys @ﬂhcaas 5|6) 1010% MeCN in

SR ﬁ@fﬁp%‘*iﬁ#@,&ﬁ%@%? i gofBouds 2 pale

H@Klﬁé(ﬂ@) 52(0>m§)) NMR M @DCﬂg 936@“(1%%@99’35@-7% (3H, m),
ried and the cru gro uct purified

Joﬁiﬁnm?c ZHmbg? aswywsmﬁ ca aBH, rmmcmmt 61H, d, J

8
G Rehg O AT 161555341, h8, 394 Bt S 7038 g He)
12.11(3H,6d,981(6H2), 2Y03- ﬁg%%ﬁ%iﬁ)w @%136? (glélz)(nl) Er(fﬂs E8HRT
!_?l%gﬂ%"wtﬂs ‘ﬁﬁé ?Mtk}é (ES+) RT 2.23 ninutes, 467
(M+H) +. Exanpl e 55 15
2-{F(3S)-3-Am nopvrrolidin-1-yllcarbonyl}-3-x(2,4-difl
Eravpplenyd ) ani nol -
Iy li '

kyoyirbAalid- éanbbhfwhe 315 ﬁamis Lon@nd

Irred at room
ﬁﬁmausscaium Oaﬁdmeened@tt@ﬂ& (B RGa0g,01 5|4mmole in e%hOi-tha(%m) was

Rl 2O el B0 SRS R2efti Bk eRCl el oforetp iy The

deadtion waediated, wM@Et@Ac:Sn OB P HasReausitPgan NaHCO3(aq) (x 2)

carbonate solution, dried over sodium sul phate and

N &rige. i nThaacqiganic layer was separated, dried (MgSO,4) and
concentrated in vacuo. The crude product was purified by column
chromatography (silica, 80% EtOAc in isohexane, loading the product in
DCM) to give the title compound as a yellow solid (270mg). NMR &H (CDCl3)
7.36 (2H, m), 7.19 (3H, m), 6.99 (1H, m), 6.76 (1H, m), 6.72 (1H, m), 6.33
(1H, d, J 9.7Hz), 4.45 (1H, m), 3.62 (4H, m), 1.85 (2H, m). LCMS (ES*) RT
3.04 minutes, 486 (M+H)".

Example 58
3-[(2.,4-Difluorophenyl)amino]-7-(4-fluorophenyl)-2-{[(3 S)-3-
hydroxypyrrolidin-1-yl]Jcarbonyl}thienof2,3-b]pyridin-6(7 H)-one
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Chr omat ogr aphy (reverse phase silica, 60% et hanol : 40%
wat er) gave the title conpound as a white solid

w@ 3®ampe47 NVR SH (DVSO) 9.08 (1 H, s), 25 7. 66rJ1/682004/002621
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(6H m), 7.35-7.27 (1L H, n), 7.08-6.94 (2H nm, 6.47
(1 H d J 9. 7Hz), 3.43-3.35 (2H, n), 3.02-2.98 (1 H,

e o soldlion ADIRErmagis 7B Tigahs awrg@% EOMT BERL) was
:%gfcjfe@?’ﬁ)%?’H@T'Qa@ﬁ’F{Y)HL‘)' At Ind rshbisH Rareht aBet (brf1di@r 0 The

readtionpiiasgllytediwith E1OAL EMR0Mmb), evashedwith sat: NaiHCB4(@s) (x 2)
1 1. WO 04/ 113347, PCT/ GBZOO4/ 002
AC e bling s a e BgEE IRyETWaY aebateda chied (MoSOs) and

@bﬁ&é‘ﬁtﬁaté&%ﬁ-) vaduceat GNHe Vh!rh@e CFhﬁucf Swhy POAfied | by €€olumn

at room tenperature for m nu reaction

ehreraiegiRrNYi($iliea dBOe Et%M mwﬂexa@md lagsling dhé araduct in

B 5ys 0 e oRtount 5 A SRR Sl AR E MR 4 Coony

crrme@relvaﬁmma(mﬁ CMWC@@U?‘I—P%)VBE!@C(WP{ nﬂﬂ%qu m), 6.36
product was purl f hr omat ogr aphy SSI | ca,

{0H11 GO ONERY, 16 BEMMEN & {harb0LEM, Bk Sp el m)n LOMS (ES")

f?&% O%Tm e 48R 6 55" (1175 bs) © 7 R6 Y 46
7.35-7.32 (2H, m), 7.19-7.15 (1 H m

68967%(3H M., 6.31 (L H d, J 10 9.7Hz), 3.74-3.66
E@mple 5% 61-3.53 (2H, ), 324(1H dd, 3109 4.6

xvpﬁxehdirm a/]]ctﬁ'bonvl}thlenofz 3-b]pvrld|n-6(7H)-one
|§g g oA[utll%r}c loy%t%?rl%gg}étg airg ?QéOmg (14 3%Lnurgélgqlr? egt\(/)ll_)| (ESr{nﬁ_S was
W@exxcg%r Hed)d afé;g N5hLy! éﬁ@&h@%bbﬁéﬁ iFed; §r ?'t Pigri 48 .6 The

To a Soluti'on of Internediate 73
Ieadtmm\h@s dilutedort ESDAY (WML ) odasthetdomiiHeh(( atqa)l-lQGg(B)q) (x 2)
and ﬁhe reacti stirred t r.t. for 1839 The

A £hegh BARE- oi 1R J9RITER aé‘?b&’?fas( Borrstedyfigdy (Mese+) and
%@hceﬁ%@@@@@aédb 2) ﬂ% %?ddé h%l;bdifc't nWasbe@nﬁé@laByCcolumn

| ayer was separated, dried E;g concentrated

iohremategrapine (siioae 56- 1A%t ACpmuwiwaw) clol give the title
compound as a pale yellow solid (654mg). NMR 8H (CDCl3) 7.27 (2H, m),
7.14 (3H, m), 6.84-6.72 (3H, m), 6.26 (1H, d, J 9.7Hz), 4.39 (1H, m), 3.62
(4H, m), 2.12 (3H, s), 1.88 (2H, m). LCMS (ES’) RT 3.12 minutes, 482
(M+H)*,

Example 60
7-(2-Chlorophenyl)-3-[(4-fluoro-3-methylphenyllaminol]-2-{[(3 S)-3-
hydroxypyrrolidin-1-yllcarbonyl}thieno[2,3-b]pyridin-6(7 H)-one

The title compound was prepared from Intermediate 78 (623mg, 1.07mmol)

following the procedure used for Example 58 to give a light yellow solid
(253mg). NMR &H (CDCls) 9.60 (1H, s), 7.64-7.57 (1H, m), 7.52-7.37 (3H,
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chromat ography (silica, 80% Et OAc in isohexane,
| oading the product in DCM to give the title

W@ o09po3d7 as a yeI low solid (270nmg). NVR SH ( QEX/8B2004/002621

7.36 (2H, m), 19($H n),699(1Hn) 6.76 (1 H,
, 6.72 (1 H m, 6.3325 (1 H d, J9 7H), 4.45 (1

)
Hmﬂ?zéﬁmg@?l%u?l @ﬁﬁng‘ Bh M, 6 55 5T b 6T, ?tsgr (1H,

%@?53%?2‘?3"“ l4ar aPhenys ) @Al 1), - Z-204¢IH, Uy, apdenzH) ). { ECMS

(&) dXV BVirr miinudes-408/(Mt)Y bony! } t hi enol 2, 3- bl pvri di n-6
(7H) -one -112 WO 2004/ 113347 PCT/ GB2004/ 002621 To a
solution of Internediate 74 (767ngy, 1.35mol) in EtCH

Edafiple\®@s added 10% HCI (aq) (5nL) and the reaction
S |rre

athr t. for318 h. The reactlon was d|Iuted

‘&%ggg 8l no fi‘ﬁeﬁéabaé” lﬁé(‘W—G ar at ed, dr| ed
MM crude product
Ths titler cdrnpduryy wesl pmmpar@dwfronatmgnmeﬂhate( 29 1(609mg80%0mmol)
Et OAc i n i sohex

llowinghehe; @r%eaurepu&ﬁ ng%ﬁ%r)féo%%ggfw @%mgmwas

é%@%ﬁolurﬁn% éiﬁ QTEFh%(Qﬁ)%é gigb%[%toﬁf?c E'PD@Mﬁo Hgi\/e the

#itld Gofripddndngs adight ye||5® ol ( ZBBmgib NMR2B6H (I@DCIIg)C&'BZ (1H,

b} (AT 5 G113 e R RaRInBIZ ] 2 e b angi5e. (3H

{
ﬁq))drbo‘ge?g/}ﬁ’r gl #d7| %H y? f?'car Elonyl)’} t3r?|4e3r1c5)P2 br% % |1:(31|(ng6 bs),
A ( %hes),lﬁ%c(Zbi be). UL CHid @ES ) IRTGBI‘iIQd'lnHILEGSY 518@EXMH'¢)
1.35mmol ) in EtOH (45nL) was added 10% HCI (aq) (5nL)
and the reaction stirred at r.t. for 18 h. The

m@r@rﬁz/vas diluted with Et CAc (100nL), washed with
(a i

_and then br| ne.

@g‘éetrr%é"@om bbﬁd mmymﬂ%@%m gm;'bmggcrat@wos(asomg, 1 28mmol)
ollowing the procedure used for Example 5
(367mg). NMR &H (CDCl3) 9.56 (1H, s), 7.69-7.58 (1H, m), 7.43-7.38 (3H,
m), 7.26 (1H, d, J 9.7Hz), 7.07-6.97 (1H, m), 6.95-6.87 (1H, m), 6.80-6.78
(1H, m), 6.40 (1H, d, J 9.7Hz), 4.35 (1H, s), 3.77-3.52 (4H, m), 3.00 (1H, bs),

1.90 (2H, 5). LCMS (ES™) RT 3.10 minutes, 502 (M+H)".

to' give a light yellow solid

Example 63
3-[(2,4-Difluorophenyl)amino]-2-{[(3S)-3-hydroxypyrrolidin-1-
yllcarbonyl}-7-(4-methylphenyl)thieno[2,3-b]pyridin-6(7 H)-one

To a solution of Intermediate 81 (1.0g, 2.31mmol),

tris(dibenzylideneacetone)dipalladium(0) (212mg, 0.23mmol, 10 mol %) and
(+/-)-BINAP (288mg, 0.46mmol, 20 mol %) in toluene (50mL) and under
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7.14 (3H, n), 6.84-6.72 (3H, n), 6.26 (1 H d, J
9.7Hz), 4.39 (1 H m, 3.62 (4H m, 2.12 (3H s),

wa2®81(Bk m). LCVMS (ES+) RT 3.12 minutes, 482PCT/BE)4002621
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25 Exanpl e 60
7-(2-Cnhl orophenyl )-3-[(4-fl uoro-3-net hyl phenyl )am nol -

2-, 39S) - 3- . . .

TRPGEY HYS e 214 §iTUOmAINGA | @A o2 BTBIOPy g Gagsium
Apbonde (1158, Y2 GrER PRUESTRE SORIER, i Bepie at 00°C
proies chitregers dar #odayx anfhee rédctiom giixtarea wasgHilutgd| withv EtOAC

?%w—‘) é/%glgé@%ﬂthNNRte%'bérgD%( %, aggg I(A_lgs?%ése?%oncentrated in
mbllﬁgélgcgﬁ’@' ym%é@%ﬁﬁﬁed cc?lun%'i_’l &Hfoﬁaatlg_grabhy (silica,

L0%4 EOM; mblsphemrm 3) zive 4he tjyg__m(ﬂg s Bs)Nhlte solid

T155el "R PERCIED a9t SYe7.9873b B S 7.22.7.18 (

{)27 %lﬁmweﬁglwz% BidBE 3By Ir oxy BYF S '6186161813/'(19 m)

onvl

rﬁe?ﬁﬁ éﬂ;u m)nﬁr&ﬁ €1Hnl ethod B, BHp), gv42 1, bE)7H.70:3662 Toid, m),

CBoR52 S0 ® R Shi g /HEB Pbc ke L By RT 2.13

il 488. M'ﬁhﬁ*crude product was 10 purlfl ed by
col um chromatography (silica, 20% EtOAc in DCM to

give the title conpound as a Ilght yel | ow solid

}(ﬁ@r le gAMR bH (CDCI3) 9.62 (1 H bs), 7.72-7.60 (1
8-7.25 (4H, m, 7.23-7.20 (11-1, m,

B- HZ-I’HuSﬁo-(IB&HeththeﬁyHﬁn'(lﬁg;r-zf{[(GSLB ﬁvai'dibbvpvi’rdlﬁdm-h

4ﬁ%{| EQ)h“‘r oi':ﬁd |le$> gé)d frgrr; IIntrm at ?1 §1 Olgb?fjjm{r}oz ) and

uor ophenyl)
3@!5@0 -3- methylanlllne (347mg) following the method of Example 63. The

(3; ro&&gr#&@%jb@llfédzl | ca bon% thltgno , 3 E'ng 56‘9 EtgAc in
IR B Yidd thShud Zér%%una a?ssm.ee solid (60mg). NMR 8H (CDCly)
9.56 (1H, bs), 7.33-7.30 (2H, m), 7.22-7.13 (3H, m), 6.89-6.78 (3H, m), 6.31
(1H, d, J 9.7Hz), 4.44 (1H, m), 3.71-3.67 (3H, m), 3.63-3.57 (1H, m), 2.39
(8H, s), 2.17 (3H, d, J 1.8Hz), 1.96-1.90 (2H, m), 1.59 (1H, bs). LCMS (ES™)
RT 3.20 minutes, 478 (M+H)".

Example 65
3-[(2,4-Difluorophenyllamino]-2-{[(3R)-3-hydroxypyrrolidin-1-
yllcarbonyl}-7-(4-methylphenyl)thieno[2,3-b]pyridin-6(7 H)-one

.The title compound was prepared from Intermediate 82 and 24-

difluoroaniline following the method of Example 63 to give a white solid.
NMR 8H (CDCl3) 7.44-7.21 (2H, m), 7.19-7.16 (3H, m), 6.99-6.97 (1H, m),
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20 follow ng the procedure used for Exanple 58 to'
give a light yellowsolid (367ng). NVMR 8H (CDCl 3)

W@288/1(3B4H, s), 7.69-7.58 (1 H, n), 7.43-7.38 PGHGB2001/002621
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7.26 (1 H, d, J 9.7Hz), 7.07-6.97 (1 H, n), 6.95-6.87
(1H nm, 6.80-6.78 (1 H m, 6.40 (1 H d, J 9.7Hz),

%%3659%&1@?% G ra0, olp hoB. Vo Bhsh Ragyan. oo

81, 69), 3: 57(2 - @'I—f |nh'P'2°$§‘@1—Y|§)aﬂ"990’1 08-(bH, m). LCMS
ug:BS 3- hydr oxy rrolldln- -
i Sc)aR'Bén{‘l FNWUT(BSH-‘}&Z tMFPhenyl ) t hi enof 2, 3- bl pvri di n- 6(
7H)-one To a solution of Internediate 81 (1.0g, 2.31
nmol ), 30 tris(di benzylideneacetone)di pal |l adi un 0)
@ég_;@eeh 23mmol, 10 nmol %9 and (+/-)-BI NAP (288nm,
- 46mol

20 nol in tol uene OnL) and under - 1

&q%'g%éﬁﬂg-?g@-;@ 'eitﬁggigﬂs @Fh.agzgggg%]mﬁgﬂq.gﬁgﬂ-anb
Wehe fiteat@tipannd 066 pnepdEHd frotr kmgmnefmtezlsmay@g, Tt8enmol) and

iR I@'% “leltl'm X'th%ﬂ E'?g\?@ﬁa Ut(ziﬂﬁwo e %W' h}iﬁ‘%dﬁ'ﬁ%ﬁidof Example
pur Ffﬁé Sﬁ{)f@ pfdduet %nff@ﬁ%f&ﬁlﬁ%r%%ﬁ%toé@a@hy E(tsmca 70%

y col um rormt ography l'ica
ErﬁO»%oime»sahe)(ame) tyi ge/et tree ttlelcmmMmd aswhitevsotié (80mg).

B or SEEEIR, 7 2 a0dgH, ek 3017 TSy Mie Hae-R 773, m),
%5&%%}47@ g797£3il| TM@ ng’m 905295357373*62 . (454 %)6253@) ((31-| 'ig 2.17

(3HHs), Hs98- 1:897(@4—[3 n@p KGMS @S )RT 315'emmu5® (478|-QM-H']
2.39 (3H s), 1.97-1.85 (3H, m. LCMS (ES+) RT 3.13
m nutes, 482 (MH)+. Exanpl e 64

:E—,{?rrﬁ_%ﬂgzpro 3- et hyl phenyl ) am nol - 2- {f
- 3- VdI‘OXV{JVI‘I‘OHdIn |- 15 o

4?ﬂ‘drM@ﬁ%|té3 85E(n f&gﬁael 55mmo()3/49791§0sﬁewdeawn RtOH €767RE hared 10%

HCI (10mL) and ‘stirred at 40°C for 36 h. The mixture was concentrated
under reduced pressure and the residue redissolved in DCM/MeOH.
Decolourising charcoal (0.09g) was added and the suspension stirred for 30
min, filtered and reconcentrated to give crude product (1.58g, 99%). This
crude material was suspended in EtOH (8mL) and stirred at r.t. for 4 h. The
solid was isolated by filtration, washed with EtOH (3 x 2mL) and dried in
vacuo to yield the pure title compound (1.49g, 94%). 8H (CDCl3) 9.60 (1H,
s), 7.52-7.63 (3H, m), 7.38-7.41 (2H, m), 7.16-7.19 (1H, d), 6.86-6.98 (3H,
m), 6.35-6.39 (1H, d), 4.36-4.42 (2H, m), 3.97-4.03 (2H, m), 2.33-2.43 (1H,
m), 2.25 (3H, s). LCMS (ES™) RT 3.09 min, (M+H)" 450.
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crude product was purified by colum chromat ography
(silica, 20% EtOAc in DCM to give the title conpound

w@gooa/1vdset e solid (60ng). NVR 8H (CDCl 3) 20 9.PGI/GB2044/002621
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bs), 7.33-7.30 (2H, n), 7.22-7.13 (3H, n), 6.89-6.78
(3H m, 6.31 (1 H d, J 9 7Hz), 4.44 (1 H. m),
-,eegs(sH . 3.63-3.57 (1 H, m, 2.39 (3H s),
=4, J18Hz) 1.96-1.90 (2H, m), 1.59 (1 H,
k23§(4 Alﬁmpllﬁﬁf')dlnmvlixcé}@amwﬂbm-é& 4-4udrdpiienyl@mino]-7-
| 65 .
( i f (3R) - 3- hvdr oxvpvrrol i di
f 4 _
ﬂntjgﬁngiﬁ?ggg]?gbﬂgfg Oéébrﬁvrl?‘ﬁdlbn ae%%ss%lr\{(ead jn 2 salution of HCl in 1,4
wbtw;anmeﬂf O3 apdegibiresdundemNy at et rierdﬂ&tre Fheardd@ pfeduct was
difluo |I1nefollovv|ngthe tho arrpl
SpesBaRR, oradlo °Sad Rl ey Brdial . Buriesiion by
hrorha %ﬁ §ifth, 5% MRCH-iR- I@@I\/glgé'\ke me tltle c OLMQ as a
2004/ 11334 / GB2004/ 002621
diob beveT splid i 75mg, 80%8. ot (-IDM($O-QI698844Z§1H4S4Z¥ 861(H, d, J

36 2o BB 0t . 3ol (B ik 04 ok e, SBb-6.5

éﬂ i) 90- 3587E(§lfHTﬂh §60295 (1H, 2.70-2.66 (2H, 1.75-1.72
LK El.MlmL:I uor o- meth ? hen a norrl)é 41(3R) (3 m)r ox7p

y(?Hom)dhzoii 11 (2H, m) LCM (ES™) RT 2.17 minutes, 481 (M+H)
yl I carbonyl } - 7- (4- nethylphenyl)thlenolz 3- bl pvri di n-6(
7H)-one The title conpound was prepared from

IExanpkdé,t e 82 (1.0g, 2.3mml) and
477 ] uor o- 3 rrethyl ani | i ne (O §>4rrL4 2. 7mm|) foIIovvl n97

12k 2 flle : 2
é,ﬁ eng 9l Mﬁwmy (S|I|ca 70% Et OAC

e conpound as a white

sﬁrgndlr(temng%late &m3gmggcm(§mmgl)3ay Thetdtasy dﬂExampIe 68 to
7.27-7 H 7
hagghe nﬁi&ﬂ@fﬁﬁ 3§ oF kit Sgld n&%ma@ 95%33@% @MSO -d6)

;I.?[g]%ﬂ-"ﬁ @3321!) 7%) szh%g? s} ﬁzoiééxegg mgm %";G}@ZHE%)(Z#Tm) 2 46.

(A4 (B on3 182 HgH, o, J 9.7Hz), 7.02.7.16 (1H, m), 7.12-7.05 (1H, m),
péfé“(%)aH"J%'?ﬁz)[ﬁ%shX‘%%Oxﬁaze)t 43823190 (3H, m). LCMs (ES™) RT

2.23 minutes, 453 (M+H)".

Example 70
3-[(2,4-Difluorophenyl)amino]-2-{[4-(dimethylamino)piperidin-1-

yllcarbonyl}-7-phenylthieno[2,3-b]lpyridin-6(7 H)-one

Example 68 (111mg, 0.23mmol), paraformaldehyde (70mg, 0.56mmol) and
sodium cyanoborohydride (36mg, 0.54mmol) in MeOH (1(5mL) were stirred at
r.t. for 18 h. The reaction mixture was acidified using ag HCI (2N) and stirred
for 20 min. The acidic mixture was neutralised with 10% ag. NaOH and
extracted with DCM. The DCM extract was dried (Na,;S0O,) and concentrated
in vacuo. The crude product was purified by chromatography (silica, 2%
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yl) carbonyl | - 7- phenyl t hi enol 2, 3- bl pvri di n-6( 7H) - one
Internmedi ate 85 (1.89g, 3.55mmvl) was suspended in

WERO1(386nL) and 10% 20 HCl (10nL) and stirredPEL/GBR@4/002621
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for 36 h. The mi xture was concentrated under reduced
pressure and the residue redissolved in DCM MeCH.

ERLAI 35 MIe BN e Gompdind B8 et fyni potid Taomg, 25%)
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m, 6.35-6.39 (1 H d), 4.36-4 42(2Hn)397403
( 33-2.43 (1'H n), 2.25 (3H s). LCMB (ES¥)
F%ﬂgge—nf (MtH) + 450. 30 - 116 WD 2004/ 113347
Qﬁmﬂéml)aﬁﬁhﬁﬁﬂzﬁé{[ﬁﬂd|methylam|no)azet|d|n-1 <

2 4- Am nopl er|0|11 carbonyl I -3-T(2, 4-di fTuor oph
K 7 epyith ¥£«b¥pyrld|¥i+ﬁé7lm-n§1ﬁ 6( 7H) - one P

|,ﬂ,f)u“ & giﬁ%%g( sm%odﬁmz,? gag’éféﬁﬁél?ﬁﬁﬁydé‘ %103mg,

h82mmid?) and rsodldmrcyéaﬁohorolﬁydrmtas l(l%ngr 0d2etmuvR by the method
%gentraﬁt [ n v uo!and trit E%ggq%d? g\}h?@c%ﬁgmpwg, 70%).
%‘fl}’{solgl%@g%‘% tgst g‘%’g f’rgeszz@@ 1T|5 '79?6-7*71&@@!-1 5@ )1 H44.7 39

d2H) mP 761847)12 (maany '598(75014 (ti, my), BUE7(124 |, 119 Hz) 4.15-

6 Ox o}, 78525 daFhy },,533@%5%6 b OB S). Loms
%E@ ﬂ{T72?26(n%Huté§) ?84 ﬁﬂ*.ll (2H, m. LOVS (ES+) RT

m nut es, Exanpl e 69 2-f
(3- Am noazet i d| n 1 yl)carbonyl|-3- f(2,4-difl
rophenyl)am nol -7- 15
nof 2, 3- bl pvri di n-6(7M one From I nternedi ate
VLI (@3B DM o kb pHEHamiAG] 206 (IBYLAdint¥ th et S p G ollidlin-1 -

yllcarbonyl}-7-phenylthieno[2,3-b]pvyridin-6(7 H)-one

Intermediate 35 (1.0g, 1.77mmol) and (S)-3-dimethylaminopyrrolidine
(222mg, 1.95mmol) were dissolved in DCM and stirred at r.t. for 18 h. The
solution was washed with ag NaHCO; solution, dried (Na,SO,) and
concentrated in vacuo. Chromatography (60:40 ethanol:water on reverse
phase silica) gave the title compound (387mg, 44%). &H (DMSO-d6) 8.82
(1H, br s), 7.67-7.59 (4H, m), 7.51 (2H, dd, J 1.78, 8.15Hz), 7.36-7.28 (1H,
m), 7.00-6.91 (2H, m), 6.48 (1H, d, J 9.6Hz), 3.50-3.24 (3H, m), 2.98 (1H, t, J
9.7Hz), 2.50-2.44 (1H, m), 2.03 (6H, s), 1.97-1.91 (1H, m), 1.50 (1H, t, J
9.7Hz). LCMS (ES+) RT 2.214 minutes, 495 (M+H)".
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give the title conpound as an off-white solid (303ng,
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(lH m, 7.32 (1 H d, J 9.7Hz), 7.22-7.16 (1 H m,
7.12-7.05 (1 H m, 20 6.48 (1 H d, J 9.7Hz),
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@g%ﬁund as an off-white solid (30ng, 25%. 8H
2 ‘3) 8.00 (1 H, s), 7.63-7.52 (3H, m, 7.42-7.40
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b ae g B ) SRt A (L G iR 44340 (ff m)

(32659 3'@2 4ﬂ—l4|4=r 7139’ 1(93"§’>H7)m?_|7 L8, g% )1R11=I 3.1D, minutes, 502
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Preparation of activated human p38a for inhibitor assays

Purification of human p38a

Human p38a, incorporating an N-terminal (His)6 tag, was expressed in
baculovirus-infected High-Five™ cells (Invitrogen) according to the
manufacturer’s instructions. The cells were harvested 72 h post-infection
and lysed in phosphate buffered saline (PBS) containing 1% (w/v) B-
octylglucoside and Complete, EDTA-free™ protease inhibitors (Roche
Molecular Biochemicals). The lysate was centrifuged at 35000 x g for 30 min
at 4°C and the supernatant applied to a NINTA™ column (Qiagen). Bound
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(ES+) RT 2.26 mnutes, 481 (M+H)+. Exanple 72 _
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NEKRBEE) amyiie) ivary 8sted Toyoberti ltl@ﬁ(ﬁna ﬁﬁoﬁ%rpﬁf i7jog: 6CEd were

-one. FromInternediate 34 (t
(IjeB-tyf reswsReAsiHb Y r HaPihdithe @legz ume. 9fABS) coptaining
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(4 xH5 sec.JCelltebks)was Enedredl BY céatrifigation 4. 3H060 %G 6Ad the
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s), 1.99 (6H, s), 1.91- 1.87 (1 H m, 1.47-1.40 (1 H,
m. LCMS (ESt+) RT 2.282 mnutes, 491 10 (M+H) +.
Hetiyatiory of tHI)6@38r opheny! ) - 3-

i A0 B A WS b rIR R COBLoTing 5 TMIKBEE-

(cortaifitg I§Satbr 967 |30 efieda@t23°80 (3 1Q8, pRosknBBPF M -
t he net hod of Exanpl e 62t08|ve
glycerophosphate, 10mM MgCl, and 9mM ATP. The extent of activation was

monitored by mass spectrometric detection of the doubly-phosphorylated
form of (His)6-p38, which routinely comprised greater than 90% of the final
(His)6-p38 preparation. The activated (His)6-p38 was then diluted x 10 in
PBS and repurified using the method described above. The concentration of
purified, activated (His)6-p38 was measured by UV absorbance at 280nm
using A280, 0.1% = 1.2 and the preparation stored in aliquots at -70°C prior
to its use in inhibitor assays.
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the title conmpound as a pale yellow solid (1.61g,
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R Bte WeRARoRsrs R s PuBred Seiias bfSS, Prior to the
Gt &EE1 ot 8f rﬁﬁiqigpﬂd’s?ﬂ‘foem@ éﬁﬂlbodfk%ﬁugéftﬁ%er%ﬁr with

expressing the constitutively activated formo
I\ﬂ(l(ep[um-labamd mrtthmuserrlg@alantlbody After one hour at room

B RL LB B pleid Mise A obeSha iy B8 Holwed gy thewaqdjtion of

Vﬁﬁﬁdmt@bldtwmm%ek 'Wél’i t hFlhB?es%‘éhEérrﬁeasurements
vol ume of PBS containin | et EDTA-free T

prerecRerformes aftar @ firther ?ﬁa@m miyutes rat cr@mmdammratuee f or
4 x 15 sec. Cell debris was renmoved by centrifugation
at 35,000 x g and the resultant supernatant stored in

dCsglvaluesadre- détermibed from the plot of loge inhibitor concentration (x-

axis) versus percentage inhibition of the fluorescence generated by a control

=

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
heparinised vacutainers (Becton Dickinson), diluted 1 in 4 in RPMI 1640
(Gibco, UK) and centrifuged at 400g for 35 min over a Ficoli-paque gradient
(Amersham-Pharmacia Biotech, UK). Cells at the interface were removed
and washed once followed by a low speed spin (250g) to remove platelets.
Cells were then resuspended in DMEM containing 10% FCS, penicillin 100
units mi™!, streptomycin 50ug mi™* and glutamine 2mM (Gibco, UK).
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Activation of (H s)6-p38 0.45nL of purified (H s)6-p38
was i ncubated with 50pL of the GST- MKK6EE- cont ai ni ng

wo ywaties3fior 30 min at 23C in the presence of 1PeEIVIGB3004/002621

10

15

20

25

30

gl ycer ophosphate, 10mM Mgd 2 and 9nM ATP. The extent

of activation was 20 nonitored by mass spectronetric
detection of the doubly-phosphorylated form of

(Hi s)6-p38, which routinely conprised greater than 90%

Ohhithieor ditgdioné Hi s) 6- p38 preparati on. The activated
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concentrations (final concent ration of DMSO is 2
percent). After fifteen mnutes the reaction was

tleP Sistim@ldtion of By ti on of EDTA (75nmM). The
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sangentat '?fiD@if Weemhéra%mcabytedmh%? é%dﬂsﬁe’e C02/95% air for 18
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OELISMBI@Sourt@F#GPH@WbﬂJ} of 10g10 inhibitor
concentration (x-

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
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 without CO, for 18 hours.
TNF-a. levels were measured from cell free supernatants by sandwich ELISA
(BioSource #CHC1751).
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in DMSO as 250-tines concentrat ed stocks.
lighiati ther baseeroé thel tail et 3 ?z@aph oft emuilsisiecantainimge4mg/mi

Eoir PPl o' acefi Seid And fér L drn s pgiyvant ot

tpeetidef 1f0r A3Qolfﬂaﬂhﬂt|isl Gévél@pé‘@ﬂtht bﬁé‘etoffromLé;’&ut 13 days post
Inhibitors used in who bl ood assays were prepared

seositigptign.t dhe dlaeaseetsenalrﬂsegonfmedm the amdes and isquaktified

35 P RBAR T Bstreith R, Hecb et REAnGR it yolume over
ﬁmﬁbstral ght into whole blood in a volune of 1 L.

I nhi bitor was incubated with whole blood for 30 mn

prior to the addition of LPS. LPS stinulation of PBMC

iR tﬁ@%rﬁﬁiﬁltéﬁ%‘tﬁeg grl O|d 98@%‘8{)&%{38%3&% 0ﬁventlon have

cells Issué cu

tiCepvaldeplofta@sundifi iy ahdiltbe&inl Mhencarhpouidsoot tie iBeEhton are
were stinmulated wth an opti mal dose of LPS (E coli

sleallyrpasnbbbibitsryatip3dkinase; especiallymisio kinasen of 1g
m-1) and incubated at 37C in 5% C02/95% air for 18
hours. TNF-a |l evels were neasured fromcell free
supernatants by sandw ch
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20 ELI SA (Bi oSource #CHC1751). LPS stinulation of
whol e bl ood Wol e bl ood was taken by venous puncture

wa@igiongiisepari ni sed vacutai ners (Becton D cki nBORGB2@ad02621

10

15

20

25

5001 of blood aliquoted into each well of a 24-well
25 tissue culture treated plate. After the addition of
inhibitor cells were stinmulated with an opti mal dose

: (E coli strain B5:055, Sigma, at a final
concentration of 1g m-1) and incubated at 37C wi t hout
CO2 for 18 hours. TNF-a |levels were neasured from
del | #emmpoyret obfoamuta (3y: sandwi ch ELI SA (Bi oSource
#CHC1751). 30 - 122 WD 2004/ 113347 PCT/ GB2004/ 002621
Rat LPS i nduced TNF rel ease Male Lewis rats (180-2009)
are anaesthetised with IsoNHmr and injected i.v.
wth LPS* in a volune_of 0/5m sterile saline. After

ed i nto EDTA, tiubes for
-70C prior to asa

.YPI asma |s( )5 stored at
ClA Fermal e Lewi s ratrrﬂi(l 80 200 ) anaest heti sed

rcial ELISA. Rat
with Isofluor and i the base of the
tail with 2 x 100l §io n( ROy ai ni ng 4mg/m 10
bovine collagen I -1 in 0.01 M acetlc acid and Freund's
I nconpl ete Adjuvant at aratio of 1:1. A polyarthritis
devel ops with onset from about 13 days post
Jeheyeinisati on. The disease is mainly confined to the
ankles and is quantified by plethysnonetry. Results
are expressed as change in paw vol une over tine. 15

I'Vig &énkiAg grop BC(Q@Y casSEYs-;descri bed above conpounds
of the |nvent| on have |1C50 values of around 1M and

Jeiskero phdhe BlipRints of the invention are clearly
Eﬁtr%gg“ee inﬁﬂé&%lﬁ’@(g&u;p% ki nase, especially p38a
p is the integer 1, 2, 3 or 4;
RY is an -OH, -(Alk®)OH (where Alk? is a straight or branched Ci.4 alkylene
chain), -OR" (where R' is a straight or branched C1.s alkyl group), -(AIK®)OR?’,
-NRZR® (where R? and R® may be the same or different and is each
independently a hydrogen atom or a straight or branched C1.6 alkyl group),
-(AIK*)NRZR® or straight or branched C1.s alkyl group;
AlK' is a straight or branched C.4 alkylene chain;
Cy' is an optionally substituted cycloaliphatic, aromatic or heteroaromatic
group; and
Ar is an optionally substituted aromatic or heteroaromatic group;
and the salts, solvates, hydrates and N-oxides thereof.

2. A compound as claimed in claim 1 wherein R is -OH, -(Alk*)OH,

-(AIK)OR", -NRZR? or -(AIK})NR?R®, in which Ali’, R', R? and R® are as

defined in claim 1.
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WO 2004/ 113347 PCT/ GB2004/ 002621 dCdains: 1. A
conpound of formula (1): NHAr pi S N)m 5

W@ 20041)33Cy1 (Rd )p wherein: Y is a |inking grPCpGB2004/002621

10

15

20

25

30

-C(O- or -S(O2-; 10 nis zero or the integer 1; m
iIs the integer 1, 2, 3 or 4, pis the integer 1, 2, 3
or 4, Rdis an -OH, -(Alk2)COH (where Alk2 is a

strai ght or branched Cl-4 al kyl ene chain), -ORl

(3wher ea Bdnigbuadsdd alaghéd i clirANCHediafm-Swabloh AWOEREH,- or
-(ALk)OR1, 15 -NR2R3 (where R2 and R3 may be the sane

(@Hskerent and is each i ndependently a hydrogen atom
or a straight or branched Cl-6 al kyl group),
- (Al k2) NR2R3 or straight or branched C -6al kyl group;

ALK1 i/s cangdounidgas ciimedancdigdosd of thé irbesting tfifis wherein
%11, IS @‘n optionally substituted cycloaliphatic,

ofdPe®Ybr heteroaromatic 20 group; and Ar is an
optionally substituted aromati c or heteroaromatic
group; and the salts, solvates, hydrates and N oxi des
ther edk compoindoap claimiedsin cdrgi omel of ihe Iprécedingiogieisrwherein

is -CH -(AKk , 25 - (Al k2)OR, -NR2R3 or
%ﬁbﬁﬁ#@%fm ich Alk2, R, R2 and R3 are as
defined in claim1. -124 WO 2004/ 113347

PCT/ GB2004/ 002621 3. A conpound as claimed in claiml
& cl & eompsedeas cldiediis angHane of the Qratejidg .cldimé. wherein

W&%%%ﬁ" & [ :n any one of the preceding clains
e S yl .

7. A compound as claimed in any one of the preceding claims wherein
Cy' is phenyl, fluorophenyl, chlorophenyl, methylphenyl or cyclopropyl.

8. A compound as claimed in ény one of the preceding claims wherein Ar
is phenyl, difluorophenyl, (chloro)(fluoro)phenyl, (fluoro)(methyl)phenyl,
chlorophenyl, cyanophenyl or methylphenyl.

9. A compound as claimed in claim 1 as herein specifically disclosed in

any one of the Examples.

10. A pharmaceutical composition comprising a compound of formula (1)
as defined in claim 1, or a pharmaceutically acceptable salt, solvate, hydrate
or N-oxide thereof, in association with a pharmaceutically acceptable carrier.

11.  The use of a compound of formula (1) as defined in claim 1, or a
pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof, for the
manufacture of a medicament for the treatment and/or prevention of a
disorder for which an inhibitor of p38 MAP kinase is indicated.
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5. A compound as clainmed in any one of the preceding

clains wherein R2 is hydrogen or nethyl. 10 6. A
w@orvpowsd7 as claimed in any one of the precedi POI/GB200A1©02621

wherein R3 is hydrogen or nethyl. 7. A conpound as

claimed in any one of the preceding clainms wherein 15

Cyl is phenyl, fluorophenyl, chlorophenyl,

nmet hyl phenyl or cycl opropyl. 8. A conpound as cl ai ned

i, any.\ AREhOd fémﬂleptfr@&tﬁ%d’égarf&/@* prevehRese R aAﬂlsofo%r for which

phen di fl uorophenyl, (chloro)(fluoro)phenyl,
(an| Iuﬁtbd_ip( abpdy M/g'ﬁ Kingise is indicatephwhigh conyerissstashyinistering to

. und as cl ai ped i aim1. .
REPAUE T Mg i (RARERE BOGuRBodnd Gl Pakth £ %4 tined in
5 knphesr alphap?naidmmalqeubc?ﬂabréogmpssdwala BoaRe TrNY-oxide
a conpound of fornmula (1) 5 as defined in claiml1,
dhergophar maceut i cal |y acceptabl e salt, sol vate,
hydrate or N-oxide thereof, in association with a
pharmaceutical ly acceptable carrier. 11. The use of a
conpound of formula (1) as defined in claiml, or a
pharmaceutically acceptable salt, solvate, hydrate or
N- oxi de thereof, for the 30 manufacture of a
medi canment for the treatnent and/or prevention of a
di sorder for which an inhibitor of p38 MAP kinase is
i ndi cated. -125 WD 2004/ 113347 PCT/ GB2004/ 002621 12.
A nethod for the treatnent and/or prevention of a
di sorder for which an inhibitor of p38 MAP kinase is
i ndi cat ed, which conprises adm nistering to a patient
in need of such treatnment a compound of forrmula (1) as
defined in 5 claiml1, or a pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof. - 126
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