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WD 2007/ 088345 PCT/ GB2007/ 000310 -1 THI ENO PYRI DI NE
DERI VATI VES AS MEK | NHI BI TORS The present invention

woeb@nsss4s0 a cl ass of thieno-pyridine derivat PCESGBNE/000310

to their wuse in therapy. Mre particularly, the

invention is concerned with thlleno[ 2,3-b]pyridine 5

derivatives which are substituted in the 2-position by

a substituted anilino noiety. These co%nds are

sel e FHEEN OGP REDENG S K INHEBETORS

accordingly of benefit as pharnmaceutical agents,

especially in the treatnment of adverse inflammtory,

aut o 8fo a BE b dt

oncol atanrssERHRIACHIcR o o P of et pyafpl VAT and to hei

e ymtbsragy e Marp partiauledy, the anvesiioreis ponderpddysitio tlmgloztz:,B blpyridine

glggy ateg thi? {%gllsg}%ﬁﬂgé fnﬁﬁ%fpgahg]éhgééujbsfﬁ%tgg am?lno moiety. These

chﬁfgbhﬁHLSare 3416cte bk SIS B ) MEK)@?I 1988 4hd aRhceordingly of
5] of US 2005/0049276 Al he conpounds of use in

t neffrag phammacaviaoal pgants, pwicaigllp ot %ﬁnttreambns ef @ctVtersscenﬂ&mnatory,

ors ret er ef engf i,.C. in.the tre

ABhE Spelb sk St e ibine ohfubelfa PR Rbrive
Icﬁﬁdhﬁdﬁs aut oi nmune and i nflammatory di sorders such as
rheumatoid arthritis, osteoarthritis, multip
scl er A4EK engwinpsire lmnmaé?ﬂﬂmao‘fayletmfm yatpkw@é and pathological
ghﬁl‘&rtfogg' 't}ﬁlt al%rh%h \'}e‘rillntg r‘Bh %gé 1% ﬁcg faﬁge of:}ﬁ{an ?ééj a1‘;1hese functions

I'sorders I nc nﬁos 1S, nyper
raqunmamsednn panagralphs E)@Oh]aztndqoomff]atft[} S IGQﬁ/@ﬁ49B’ﬂ@Ahear t
fai proliferative disorde

(&9 g e el el eelive GO e
1ﬁlﬁbi€<ﬁls NGe %réf@%@ﬁ@}al i Itﬁ@t?éa%ﬁ&ﬁ"ﬁ'iﬁl / e?ﬁf@%@ﬁﬁ% of Vaﬁmus human

mel anona, human cancers of bone
failzients. ﬁ&nw mahl;de hutognmbneast inflsthormoi ,dlsorﬂemsnsuch @s thﬂumatmd .

CrORh ot PSRt "Dt RS ATEILES, o
RAH Rrandplard 48 k&l carlifb@ a AP Gﬁﬁﬁ&rﬁholﬂﬁ&g'tﬁro"rﬁ%sﬁr&ﬁ&%
i nvention may be beneficial as pharmacol ogi cal

dynertrapay hyoertension, and lhl@g@llex/@qrﬁ@n’@hm of thewarttie.gl @gmgaheart

t new har

afg zl}ﬁr ) %p&l{h eﬁtlg 1gorg§rsn_§,§§h & Srestgmbsésé apc’rf: ongo %glfa[%\‘igﬁcf F 10ns including
maydaemis gflbl‘ﬂ)laétﬁmﬁ Aghphb@andsahdna9aNemb catRtCsfithdBver, bone,
conmpounds capabl e of binding to human MEK enzynes.

VI, b PR RaS, Bagebreath saom%@e golpn.gpetime p@ﬁ@mapwwamﬁ gervix; and
DAS| S8R RER Rl oty U o P hd R B0
30 I ndh additidg) tRO O&hP&EAS 61 udsin ZROEESDB ﬁﬁflantlon may be beneficial as

- A- 2005/ 0 2005/ 009975, C )
armacologica ?stanc?ards or use 1n the eve?opment of new biological tests and in the

search for new pharmacological agents. Thus, the compounds of use in this invention
may be useful as radioligands in assays for detecting compounds capable of binding to
human MEK enzymes.

MEK inhibitors based on a fused bicyclic aromatic ring system attached to a
substituted anilino moiety are known from the art. Examples of relevant publications
include WO 2005/051906, WO 2005/023251, US-A-2005/0049276, WO 2005/009975,
WO 03/077914 and WO 03/077855.

WO 2005/023818 describes a broad-ranging class of compounds based on a fused

bicyclic aromatic ring system, which generically encompasses thieno-pyridine derivatives
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WD 03/077914 and WO 03/077855. WD 2005/ 023818
descri bes a broad-rangi ng class of conpounds based on

wa 2001988845 bi cyclic aromatic ring system whi chPCT/GB2007/000310
generical ly enconpasses thieno-pyridine derivatives WO
2007/ 088345 PCT/ GB2007/000310-2=2 attached to a
substituted anilino noiety but nowhere speC| f| caI Iy

di scl oses, any precise conpound of this t
ditashedtoesn qatbamwcanﬂgiommew&wt ppvhereispeaife déf’rclcesﬁs any precise

I{J%ﬁ}%}%ﬁg g’%a% [t}ﬁ% 5 ggcr%}:t% gh%ﬂ] cole gpﬁp% fg;hy in t%%rdfgﬁqdenuﬁable

?Eétﬁfa&&l@é@&l&nédh@h@ﬂl isusbébedse the coln[ﬁoﬁhdﬁdiesanlbem thhtem but they are
reatment of cell proliferative diseases 5 suc

sewesibeless statad fosRpss D Ggs/isindhe Ee%memfe% rPé%hfFthé{e diseases
El?cjhaa% %gnc% nUgXA 200NV ik Misd BEr V'aﬁéﬁ alrelal ekt

ere preci se disclosure o ass o
t hi eanﬁthrehhplyerpmbrmet tiewe\wa,tls these tibtpaedieedlisosibeof a class of

R et S s B b
iﬁﬁ)ﬁéﬂ? bit%a?ﬁov?%'e@& qu‘ﬁﬁ that Q\!iEthohﬁfo‘ﬁn&H ar Kl'tf%ﬁl?a}{l?%luagﬁ as selective

e conpounds of the present invention are pofent and
il trs oEMERKenzyhiebi t ors  havi ng a bi ndi ng affinity

S T AP IR A oo
%Vlhgﬁ%md‘i%g%fﬁﬁit& YICQ? for fifb Bimbe SEEK $ dhd/8BPMERY etb§therv150 pM or

or |ess 00 nMor less, and preferably of

B, reeneelly @20 9{4@ legsy nsually of & kdbAr 155y, R 1at1\4 or less,
SR PR, S (80RL5: ReT ARG cg 0 bt or s

poiss®p&sat wilbagiredatd Ghdt alldhvadlescfigure dafdtesd mWe actzve compound).
élﬁplcally at | east a 20-fold selective affdrﬁ ¥
P compgings of dhedpvention may| Rpssses aiclensya 18tipldselsptive pfinity, typically

R0 BR8P Mg o0 st Yol LB ekl ey

htlzad akiOfabkiselettiee mﬁfmﬂy,rﬁr thevhentanAMERKA emiltbe MBK2 enzyme relative
ound of formula (1), or a pharmaceutically 20

1 ebpt yERan I68Pses- sol vate or N-oxide thereof: R3 H N

(I?lr CTTﬁe 2?6seﬂw1§&é?ﬁlﬁn $RovidesaQBRHDIAM 8 RYSGRIE) or ABhAERABeutically

acceptable salt, solvate or N-oxide thereof:

R
= H
I > =r

0y

wherein
R! represents hydrogen, halogen or C,.¢ alkyl;
R? represents halogen or Cy.¢ alkyl;
R® represents hydrogen, cyano, -CO,R?, -CONRR® or -CON(ORD)RS;
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R2 represents hal ogen or C1_6 al kyl; R3 represents
hydr ogen, cyan, -C02Ra, - CONRbR or -CON(OR)R, WD

wa@aQ0o7/0883345 PCT/ GB2007/ 000310 -3- Ra repr eseRCE/GBR0@G /000310

al kyl; Rb represents hydrogen; or Cl 6 alkyl, C3_7
cycl oal kyl, C3_7 cycl oal kyl (C136) al kyl , aryl
aryl (C1_6) aI kyl, C3_7 heterocycloal kyl, C3 7

het er ogycl oal ky, al kyl , heteroaryl or
heter%a erséfsélélq]@ﬁ) any of which groups maybe
opt i ongl LyregfSividtddeR 0oy, Oy OC%-,”WC‘R) alllazg St b73 cfdéﬁ?ﬁ@l oalkyl,

and R represents hydrogen or ‘op
gl;btl,sarlyl(ﬁt gdlkiyl Chy detorocycloalkyl, Rb.7 hﬁidrdéychhkgl((lak)eﬂ{yl heteroaryl or

et hilgC V\%)aé teglg}’n? t i o %&uﬁé%@yéﬁp\l\gpﬁlaﬁ yﬂ,\ﬁgltltuteg by one Or more

@ummaﬁmyﬁd nor phol i nyI t hi onor phol i nyl ,
plpera2|nyl honnplperldlnyl honnnnrphollnyl or

honopiip émzsen;ﬂhydmyn of Cvh Pl (p@tlgmaélyrﬁ@bﬁaytedéy hydroxy); or
opt i opal lthR‘F',i THCn | t én t%g%ﬁ{e D %re rgjens’a %g glftﬁey are both

The presen I on Orovicde

fatiachetl arepieker azatidinyd t Barodidigg pip @fdl@lﬂh@xﬁiﬁ@ﬁﬁﬁt thécthdrpholinyl,
acceptabl e salt, solvate or N oxide thereof, wherein
RIPesrinyRchomepinesidingtl hospragsphidinyker herperiperatiayl paof which

gf%?%aﬁbbgqggpgﬁ subﬁ@%@%%’ne oil'ﬁw L@%ﬁfugﬁﬁnt S Cl 6

CyCI odlhley)quseﬁan\?emnyn latsalpkyrtidest ¢ cﬁ))tqjolu;aﬂ of f(ﬁfmalla (@) as deplcted above,

¥8£1C1 6%“ ﬁi} P?CGEY% e?ﬂ% ;‘qro \7 (5)5} th%tleot7 wherein

heterq{araﬁh@@::gmﬁgsqiemgdam)é of V\,hl ch groups may be
opti on§l ly substituted b NB? nor e subst i tuents;

and 2® F@pr@qgntggemcs GQ@RQ@@@ RGIr -€QGNIGR®RYr Rb and
i{aéakeentscg r Wlththe nitrogen atomto which
t hey EHIBR' o represent azetidinyl,

pyrr ORb&bp’tb’ﬂentsﬂiyﬂﬁfgjeﬂ4 @@M A8 0L dyRWalkyl, Cs.7 cycloalkyl(Cy.¢)alkyl,
th| ormréhol [ perazi nyl”,  honopi peri di nyl

n
PO s BBl aHIoh Car Secnsiotigy Lok ooyt

R e e

\smHshuimﬁts amhr maceut i cal Iy acceptable salts. O her
salts be useful in the preparation of

t he c&grg%ﬁ?ﬁagmglﬁ'd’f%@l Phirentlkyhobr of their
phar mgeell Re alleh BEHEBEARLSyiB Rt Siitropeh W8 % which they are both

attached, represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl,
piperazinyl, homopiperidiny! or homomorpholinyl, any of which groups may be
optionally substituted by one or more substituents.

For use in medicine, the salts of the compounds of formula (f) will be
pharmaceutically acceptable salts. Other salts may, however, be useful in the preparation
of the compounds of the invention or of their pharmaceutically acceptable salts. Suitable
pharmaceutically acceptable salts of the compounds of this invention include acid
addition salts which may, for example, be formed by mixing a solution of the compound
of the invention with a solution of a pharmaceutically acceptable acid such as
hydrochloric acid, sulphuric acid, methanesulphonic acid, fumaric acid, maleic acid,
succinic acid, acetic acid, benzoic acid, citric acid, tartaric acid or phosphoric acid.

Furthermore, where the compounds of the invention carry an acidic moiety, e.g. carboxy,
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pharmaceutically acceptable salts of the conpounds of
this invention include acid addition salts which may,

woaoo7assaapl e, be forned by m xing a sol uti on oPCT/GB2007/000310

compound 30 of the invention Qﬁth a solution of a

pharmaceutically acceptable aci'd such as hydrochloric

acid, sulphurlc acid, nethanesulphonlc acid, fumaric
acetic.a

36155 PP Ry s Bl PO o RSB bt o2
36ditm orfpotdsBiRfRIlS; alkdHRE attih g1 SRR B GSc A iuthe m%esmm salts; and
i nvention carry an aci dic noiety, e.g. carboxy,

seltsronged withsuitatiporericdizerdy o8- quaternemytsingmonium salts
phar n%n':éb% sféﬁ'ﬂ 1h¥?rﬁ1%ﬁ%%h?&)els gﬁll 0 sgopg 8?%%?? u#hg gﬂngounds of

al kal um or

dbtoalla (1B abawvet fSuﬁEEtﬂkzatSﬁiﬂa? be %@ed@@kmtdiﬁﬁn@ﬁ ofREaDINAs, e.g.
and  salts formed with suitable organic

al
%@%ﬁa@w golyenty sushers barzeng eriivant: ehlpraatedrsnlvpieishes chloroform
'oPHFcBIdr&'ﬂe ?ﬁé léﬂ:‘f%ﬁol‘ﬁ! o'Nre?l]t% stu\%%ﬁg%ﬁjgﬁiglhgsgﬁo\j é)?gsscﬁﬂo%ﬁnol; ethereal

conpounds o or mul a above.
lselveuts wech asi di¢thylostinp or Getighpdrofisad;\oe BESE sodvets such as ethyl acetate.
such as ene or_toluene

B e S0 R L EhoRundA L I gt 4D gy be oimed with water, in

et s BRYRANDe IHlLAR0! | ¢ sol vents such as met hanol ,
et hanol or |sopropanol et hereal solvents such as

di et hyuitahlpekkybgroups Whhiadnayfhﬂmnsenbon tetoempeohdesafitbe invention

Ly, Ah
e e AN N -,
myplcmempcrés if€lage bl Md dthierbpdl ﬁi&s%ral g‘ﬂwchﬁﬁé&or branched

al kyl groups which maybe present on the conpounds of
FRPYﬂ W@H@né Rentyhgrpuife Pﬂ“facaﬂagrﬂkxl edupe éncluds thethyle bibdyl, #-propyl,

SR bt U5 RLATSRIDL S SR, e
sxprassgm-sudamecq cailkdxyarche dlkyﬂlthﬂﬁy‘i‘cl DAtk yibulpiRchyPRMAAC, ¢

Partl ul ar al kyl groups i ncl ude net hyl, ethyl
ﬁfkb’rag‘}ﬂ?? argo %S‘Eﬁs%ﬁaccﬁr sec- but yl , |sobutyl

expr esbrdlic 2gcelds ﬁlﬁ@%ﬁi@%@@?%@% logenty.
exdolgxal knd syelgbleptyll * and "Cl1_6 al kyl amino" are to be

t di ngl Speci f C3.7 | gal kyl
e coUTaF G59 EROUBS EbiERREY it Ry prel e Py |
and C}Sﬁitﬂﬂ@ RiyY( 16)%ﬁ<y§gf ?? Iﬁzhﬁ’é)ﬂengfla?}ﬁﬁg ﬁ%g)ﬂgnylpropyl and

phe and napht hyl,” preferably phem
aﬂﬁﬁ% élkyl groups i nclude benzyl, phenylethyl,

ﬁgfg?/gg{; ?tgr%gyca?agg\%\ pr %/H%/chﬁg,asu' § ablsg genzo-fused analogues
bersod- 1ﬁt1&&éiamdh@g W&ttahydrofuranyl, dioxolanyl, pyrrolidinyl, indolinyl,
imidazolidinyl, tetrahydropyranyl, piperidinyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-
tetrahydroisoquinolinyl, piperazinyl, morpholinyl and thiomorpholinyl.

Suitable heteroaryl groups include furyl, benzofuryl, dibenzofuryl, thienyl,
benzothienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, benzimidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
pyridinyl, quinolinyl, isoquinolinyl, pyridazinyl, pyrimidinyl and pyrazinyl groups.

The term “halogen” as used herein is intended to include fluorine, chlorine,

bromine and iodine atoms.
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di oxol anyl, pyrrolidinyl, indolinyl, 25

woOmaaggd4s di nyl , tetrahydropyranyl, piperidi nyPCT/GB2007/000310
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1,2, 3,4-tetrahydroqui nolinyl, 1,2,3,4-
t et r ahydr oi soqui nol i nyl, piperdzinyl, norpholinyl and
t hi onor phol i nyl. Suitable heteroaryl groups i ncl ude

furyl, benzofuryl di benzof ur . t hi enyl
benzotWhets e comgrauads et forpga ( ﬁr aV‘E)%f‘a%ro‘Fl%e asyEeR §pntres, they

' ! Z@f¥te the b
T
ttWD az nioyd: aszhetaz (cbxytte,s t‘h@y mamaddlnyihall}qmmst(als rdraytereomers The

RGeS ot ingPrbloon s sepin ol yEh fraRlioarhy o difatiigrs. and o
tRixhRed HERof inuf) g éﬁ‘gporﬁ&l ‘i’r{dhﬂﬁn rdRERHcH CF&me1h O8lbA®the formulae

at oms.. IO 2007/ 088345 PCT/ GB2007/ 000310 -5 Whare the _
Gbpptﬂdd&gemﬁftefr eraintead¢d io rhpresen Al inskividwal steaenjsomedrs and all possible

centres accor.din exi st nant i oner

LS netehf i el B Hns ot T 3R e RRRonigh gy of formula
NDRa PN tduit GmE&BNMof ESampl&RMo WEHQ_ aetdy) lehON@HCIE®HS tautomers.
as diastereomers. The invention is to be understood

tHormulagfidinddha fdrmsiachiepicted thiermmeafter arednigndest torreprasans all individual

{ th f ti i | udi
Hattahrand ol prTRe R e Pl iR SR O Shr iy
her ei nathe em@belmdﬁt wdaﬁegeetsr}@af@%ﬁnh ahdthdrgiboidinal, R

st ereoi somers and Eossr m xtures thereof,
uepressntsshadeged, mrtlgtri@r\lm mrh@mhl@@, eppecigdiifiuosm, In a further

SRR P i BB L = 1
For mul BypfdallyaRUistfherd.or mul ae depi cted hereinafter are

i ntended to re resent, all |nd| vi dual 10 tautoners and
al | pé§§p5 PR & reprereatsthalopsnespedlhy bigmeyordpgnin another

2 gRpiesent s hydr ogen.
| n anot erR 1|l‘rg eg&ﬁs @npg%yp@%grag%ents hal ogen,

parti duloae lsyecﬁiﬁmembochmenmR?)rgbromspém hadther spbaific embbdinent, R? is
further enbodi nent, Rl represents Cl_6 al kyl,

éStecial |y met hyl . Typi cally, Rl is fluoro. 15 In one

enbodi qigRbly @réb%%é%%&lﬁd@%ﬁi ERspedP9GiRl! y brono or

i odo.  In anot her enbodi rfent, represents ClL 6

al kyl FaegmablyaRf’ yepmesehip lhydiogemro Csmelikryﬂ i@ 7eaybba1knrt(ﬁu s)alkyl, Cs

st selsalin of o AAHBEFaRERALC syt Y S5 SPhigh oS may be

espiesaln} slu‘bst@th’fb)d'bg ot o xR sidRlitnented represents
hydr ogen,; ol al kyl, C3_7 cycl oal kyl (C1 C)al kyl ,
C3 7 Suitably, R® répresents hydrogen; or Cy.¢ alkyl, aryl, ary[{Cy.¢)alkyl, Csy

heterocycloalkyl, Cs; heterocycloalkyl(C,.¢)alkyl, heteroaryl or heteroaryl(Ci.¢)alkyl, any

of which groups may be optionally substituted by one or more substituents.

Suitably, the group R, or the cyclic moiety -NR°R, may be unsubstituted, or
substituted by one or more substituents, typically by one or two substituents. In one
embodiment, the group R®, or the cyclic moiety -NRPRS, is unsubstituted. In another
embodiment, the group R®, or the cyclic moiety -NRR’, is monosubstituted. In a further
embodiment, the group R®, or the cyclic moiety -NRRS, is disubstituted.

Examples of typical substituents on R®, or on the cyclic moiety -NR°RS, include
Ci-6 alkyl, Cy_6 alkoxy, hydroxy, hydroxy(C;.¢)alkyl, amino(C.¢)alkyl, (amino)(hydroxy)-
(Ci.g)alkyl, halogen, oxo, C, alkylcarbonyl, carboxy, C,.¢ alkoxycarbonyl,
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het erocycl oal kyl or C3_7 heterocycl oal kyl (C1_6) al kyl

any of which groups may be optionally substituted by
wone7mssaapr e substituents. Suitably, Rb represearsB2007/000310

hydrogen; or Cl1_6 al kyl, aryl, aryl(Cl.6)al kyl, C3_7

het er ocycl oal kyl, C3_7 het eroc§cl oal kyl (C1_6) al kyl |

het eroaryl or heteroaryl (Cl1.6)al kyl, any 25 of which

gr.oup tionally subtltuted by .0
@W&bﬁg ?etr‘afm ¥, a03ife Gy ﬁBmoe)sil(Eh@aﬁ(ygB%Oa Cas
e}%a)fboﬁmno RYinB&r ihb td:ﬂﬁlﬁgcarl%nyl SG‘lbgseIllk}‘lé&hﬁl@cé}Konyl

re substituent typi cal by “one or

sin(rﬁhte)aﬂlqémnmocarhomrh,eammnm:ﬁtnmﬁh 6 aﬂdybutfpmylpm&lﬁh sor the

ARt o, Bt ek ntel bifide RGO et

| RrUHRY lgmﬁyn @zt @Qkoylﬁa@oﬁjd(@ mau'i%g cggrbmaky@monytahﬁno and Cy.
group” Rb, or |c nol ety
mllgmarb@mﬂ@nm@ ¥s of typical subst ituents on Rb,

& 8" Al Benr S MR ppel by pyiebefe ALY RRS nclude
s H( ﬁkth@)@’l HoMboxy( B rﬁﬂs’rﬁﬁhﬁlf Qwhl‘ox@ahyﬁhﬂinkdfhethyl 2-amino-3-

hal ogen, oxo, C2_6 al ky| car bonyl, carboxy,
EPIb AIPTO, B, 2661 GADIRS m@mmz@@nybe@lsmarb@yl tert-

AIYRERYE
cHuko%kﬁgm 6 ﬁyﬁﬂ%ﬁﬂé&d@%@ﬁgﬁn@%}é}l EQH%,r}ﬁethﬁ%m@no 1,3-dimethyl-
ajmtglhmabbmmdtmlnmo, mﬂyﬂmmbbmmbaarbmwlaramonmnmobmbyﬂlyl
it %ﬁwﬁ Oﬁﬂ&gﬂﬁwa&%}ﬂ%é@?& Wi ey Buttom and
Wl E
B e e s
@ﬁi_ﬂyaarkm%lmaﬁlbb grit-b@bxgJaabapllami@p asd z‘ert—butoxycarbonylaminomethyl

! &y ol DA e Ot of R e ¢ oy Sp R, include
Qv ki e, é‘dﬂ@éﬁy‘{CFﬁh&W hy«NBﬁﬁ hydRsdytde;) alﬁ?lt Qﬁ’ﬁno amino(C.¢)alkyl,
nethoxy, dro dr oxynet 2-hy drox

dathessraetiyl, sza ﬁ@arbonyihﬁuc«ﬁllqugwpnylfq?mlbyl 8i¥G1-6)alkylamino,

et y yl, tert
R ko SRR iR R P om ARSI L e
met hWBd’th@ﬂbs ok spedtiie@ititituents oh R A6 ditthe dyﬂﬁil’ﬁyiequRﬁ’R include
acetyl am_no, am nocarbonyl am no, am nocar bonyl ,

é)@ﬁby aﬁeﬂ@gwg@ﬁw ydr@p(g,th)@r 1 bBydroxyethyl, amino, aminomethyl,
TRRGP s DR R Bt PRLom et dimetiyamiaes e
r’mwdmgaﬁemyigmmomdbm-jonmxmdrborgﬂmetmnyI met hyl ,
E 2” - B oﬁ%’iﬁ ?{?‘3%% RhR nﬁlﬁ%ﬂ%@rpgm ety o¢HByleRrogyl, cyclopropyl-
frﬁ‘é’cﬁ%r Q%Rgiﬁgp E)'yh’éli’ﬂ%@la ?{b eﬁ@m&g raz@cﬂiutl oxy ( L | décgixdl?%%ﬁ{lé’thyl
WbdmyIMWIOWMhﬁy]aﬂiyy ind mmrﬂno],mﬂmqu( @ty 6§ whichlgroups may
be optionally substituted by one or more substituents. Favoured substituents in this
context include C;.¢ alkyl (especially methyl), hydroxy, amino, C,.¢ alkoxycarbonyl
(especially fert-butoxycarbonyl) and di(C;.¢)alkylamino (especially dimethylamino).
Specific values of R® include hydrogen, methyl, 2-hydroxyethyl, 3-hydroxypropyl,
1-hydroxyprop-2-yl, 2,3-dihydroxypropyl, 2-amino-2-methylpropyl, 2,2-dimethyl-3-
(dimethylamino)propyl, cyclopropylmethyl, 1-tert-butoxycarbonylazetidin-3-yl,
pyrrolidin-3-yl, 1-tert-butoxycarbonylpyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl, 1-
methylpiperidin-4-yl, 1-tert-butoxycarbonylpiperidin-3-yl, 1-zert-butoxycarbonyl-
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car boxynet hyl , C2_6 al koxycarbonyl, C2_6
al koxycar bonyl (Cl1_6)al kyl, di(d 6) al kyl am no, C2_6

wealbanogesas bonyl am no and c2 6 PCT/GB2007/000310

al koxycar bonyl ami no( Cl_6) al kyl . Exanpl es of specific
substituents on Rb, or on the-gyclic noi ety - NRbR,
i nclude 20 nethyl, nethoxynethyl, hydroxy

hydr oxynet hyl , 2- hydr oxyet hy|, am no )i
OBy, qu‘ert-m)éq»gycgﬂppgylﬁgeé}d%ﬁwlme yl ) 2 dlmethy [1,3]dioxolan-4-

?h? %F gﬁng%c)yllk- € 1 hgfl? -FRSPHSAT APerthyB hd 3-(morpholin-4-yl)propyl.
tert- mypmayly,aR pgpbmlls lnyzﬂregdmy br CEaalkyl, eptiammllyesbasitutebby one or
|nclude , _ethyl, propyl, cyclopropyl -
r%?fﬁyrrfe fe i’( ‘?NWO ?W& |, piperidinyl,

azeti %@Ydaﬂ@aﬁﬂé@l of FH iR, r@?etnhﬂ’lethy? Ehydroxypropyl and
pyrroli"di nyl methyl, morpho |ny et hyl

rintrysinert yipnapybr byode, endqwhmmt;/\]im whregemss) bgdrnggn Ip@nother embodiment,

A0 B LB YR vt SR i RS Sy, especialy
aligdrotRsnRel 8l dvadmidigl dmbutaien R rép¥esents diydBoxypro

1,
alkoxycarbonyl (especially tert-butoxycarbonyl) anc?y
@ﬁme@lallex)?awmyémwowlspecu al 'y di met hyl ani no) .

Speci Ih)%né %ﬂ?&@kk R0 1§ 1@5&6‘%&1 Iﬂf%@ﬂ@ﬁemﬁ%xﬂ&llt R® represents C;.s

2- hydro

iy, CHspefcyﬂI}OﬂnetByM In aahﬁhéil dmtbdinistiy RPiebresents hydroxy(Ci.g)alkyl, e.g.
2-am no- 2- ret hyl propyl, 2, 2-di net hyl - 3-
(}H’ﬁ%ﬁ’ﬁw (PRRES aﬁb’@p@ydmw YWbr opyl net hyl |

1-textyg VAR .
L BRSO sl Bl Shaadl o
[:iJ }deplpdndli-n41—y] moi;ahoﬂmtmy] rhlplampdibhn4—ylj piperazin-1-yl, homop1per1d1n—

TV OB RREG Y PRV b5k Reins esReniassby s @sbisd by one or

orBisPSdtinttnfy. 4Fi¥lmoiety -NRPR® may also represent optionally substituted
l-tert- butoxycarbonylazetldln 3-yl net hyl,

domapinesazmyl-yl.1, 3] di oxol an-4- yl net hyl ,

o.M AR RIOL S A 20 pyrctidin
wdglp@m-lqn fadrpBoRh-U¥, pipsrarianalil ahdmhﬁiphﬁ@mdlkw AP which

nor e, preferabl one or two, hydroxy groups.

Bywnﬁanaw@ﬁ QrétongHly sebstifsd yeonsyd menye AubsHatenis |

0 OSYBERE B0 L LR Rtk e BRSRhry, 5

ra@ihegetidia- 1Fel Bl—)(hmuiomeﬂl}ﬂ)azéthﬁm- 1 %YIIB}@"leﬂHﬁitoxberbonyIammo) azetidin-
represents hydroxypropyl, eci al l - ydroxyp opyl
InYlas- (%awtw@f?axboabflﬁ@aﬁ%ﬁh y %stlﬁh@plr&k em%hdm- YL, 2-(methoxy-

%&Mﬂwﬁ.@(@gpxg -1%%&%%59%912%9 shy Wlﬂmh y1, W tert-
érbogycarb oyl aRinogpmredidint- S—y[;]Z @ydﬂixk(yiethyé)@g&udm-l-yfl 4-amino-
@%é%@,_ t%q%—@?o%ry%ae} ony | nEnSﬂW({W_I r)((:is en)é)illog:p-l yl 2-(hydroxy-
SndiA5ASHRbIY W)y, piperazin-1-yl, 4-methylpiperazin-1-yl, 2-(hydroxymethyl)-
piperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(carboxymethyl)piperazin-1-yl, 4-
(tert-butoxycarbonyl)-2-(hydroxymethyl)piperazin-1-yl, 4-(ethoxycarbonylmethyl)-
piperazin-1-yl and homopiperazin-1-yl.

Suitably, the cyclic moiety -NR’R® may be substituted by Ci.¢ alkyl, especially
methyl. Particular values of -NR°R® include pyrrolidin-1-yl, morpholin-4-yl and 4-
methylpiperazin-1-yl.
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Al ternatively, the noiety - NRoR may suitably represent
azetidin-l-yl, pyrrolidin- 1-yl, piperidin-1-yl,

wonoEhesi4n- 4-yl , thioi norpholin-4-yl, piperazi Ret/GH2007/000310

honopi peridin- 15 1-yl or honDnDrpholln 4-yl, any of
whi ch groups maybe optional | y-8ubstituted by one or
nmore substituents. The noiety -NROR may al so represent
optlonally suQs erazjn- Partigul ar

tituted hono OD 1;
val ued YPisallY.H¥E Teprepqnis %@n%»tf} LRRERONR: de@ -SONOR IR, 1 which
[ pb O, [ 3 | | bpc
B, Bk G Bt 906 R e RERRE L, F GONR'RS
@Bpmpﬂymgmdaa mm‘iﬁ; inywisicbBE,i R Und R °kaye andefimed pbove. Su1tab1y, R’

srubst htsﬁmlg yl fi ﬁlﬁg%lebue R?fwt% %éccl above noi ety
am noag ght BhBodimehs, R3 &8N hRY | ﬂl%%iﬂe{d!lnﬂbédlﬁﬂent R? represents

3-(tert-but oxycar bonyl am no) azetidi n- 1-
3C0OuRY, in Wbtdh)& /daabdefined abovendn Ia;ﬂn)thmmh@dnnqﬁ;ﬂt represents

péﬁh;\ﬁ% W]’l]l%f Ka%rﬁ{liiex%lg % efgﬁﬁ%@éy&% p%lrairn%:d fflq%len%odllnent R’

%;&b@hts - ﬁ{'bﬂmi [RE A R R dsQlclidedablovi! In a still further
hydr oxyng thy 1;l)erl di n-1-yl, 4-am no-
,9 dm@ﬁqﬁ,_li rgpresents hydrogen.

ﬁm$ Lﬁo ngﬁhﬁ)ﬁ%/ &1%2&?%5 L ){1&9&!1915? %Jﬁofd m)‘% flqr]t}t/l mveﬂtlol} is represented by

@h@@fnﬁf?duﬁldéoﬁ/formé}ar(ﬁb fhﬁﬂ@ﬂh@mﬁmuﬂibally)abceptable salts, solvates and N-

2- (hydroxynet hyl ) - pi perazin-1-yl,

Ax(des e Bxy et hyl ) pi per azi n- 1-yl ,

4- (car boxynet hyl ) pi perazin-1-yl, 4-

(tert-butoxycarbonyl)-2-(hydroxynet hyl ) pi perazi n-1-yl,

4- (et hoxycar bonyl net hyl ) 30 pigperazin-1-yl and

honopi perazin- 1 -yl. [ the cyclic noiety

-NRbR may be substitu 6 yl, especially

met hyl . Particul ar val ues i nclFude

pyrrolidin-1-yl, norp g methylp ip

erazin-1-yl. V[)2007/08 45 PCT/ G2 000310 -8

Typically, R3 represents cyan, - CONRbRc, or

-CON(OR)R, in which Ra, Rb and R aFe<as defi ned

above. Suitably, R3 represents cyano, R@CQRa or

- CONRbR, especially cyano or -CONRbRc, in which Ra,

Ro and R are as defined above. Suitably, R3

represents -CON(OR)R, in which(® and R are as defined

above. 5 In one enbodi nent, R3 represents cyano. In

anot her enbodi nent, R3 represents -CO02Ra, in which Ra

ivshedsindef i ned above. In a further enbodi nent, R3

represgnts -CONRbR, in which Rb and R are as defined

above R Fepsssenigdelogsmiandenbodi ment, R3 represents

- CON( )FE ?{?n\@ﬁ'aﬁgveRb and R are as defined above. In
ur ther

a stil
In one specific embodiment, R* is bromo. In another specific embodiment, R'? is

iodo.

Specific novel compounds in accordance with the present invention include each
of the compounds whose preparation is described in the accompanying Examples, and
pharmaceutically acceptable salts and solvates thereof.

The present invention also provides a pharmaceutical composition which
comprises a compound of formula (T) as defined above, or a pharmaceutically acceptable
salt, solvate or N-oxide thereof, in association with one or more pharmaceutically

acceptable carriers.



enbodi nent, R3 represents hydrogen. 10 A particul ar
sub-group of conpounds according to the invention is

woem7asgased by the conpounds of formula (I1)PCa@B2007/000310
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t her edfor omghadmpisiiation; the eharrgreuiica

pharmaceutically acceptable salts, solvates and N
oxides thereof: RBRH NF N S% R a 15 wherein RI12
represents halogen; and R3 is as defined above. In
one specific enbodiment, R12 is bromo. |n another )
speci fAhermeaswiinatepmposiignsiascordingite Hig invgnsiopmay taks /e form suitable

' d . L Nvent:L.on:
TR RaRSFEARGE i S BRSSP, oo o
daiablé heddinittreioabydnipdationng iksudfigtions, and
phar maceutical |y acceptabl e salts ﬁnd so| vat es

co&w}t@é@ mgy take the form of,

L
phammeeetidally abteptabicewimpbite suchals bindseg agents (og. preglptigsed maize

. sliyabicpishicepizit
SHE R D BRI oA AR B Fiound Ce s satHiepuis adrotose

according to the invention nmay take a formsuit e

REEL SRR L3 Re or @alaﬁﬁrﬁﬁﬁ%éhﬁlgﬁbhﬁ@)mﬂﬁichﬁt@ g%% magnesium

fstaarade, ddlc obsitica) disipdegmanteteag. potrses sthrchiop pediumm, glycollate); or wetting

opht hal m c .or rectal ] nj.st.ration. .or a f.orm

SPhealr & o 451 e PAE) CHRG AR osfcgy Thethods well known
iR s drl. ALig@id. prératimg foras i ddnhisRiti i may BiRe the form of, for example,
phar maceuti cal conpositions may take the form of 5

fsohutions FpIups Of suspesions| grAbeiymay be Pecapied asa frvapaducd fay

SO POR ARt BRI SH b RO Bapions
rBeiptepared by conventional means with pharmaceutically acceptable additives such as
suspending agents, emulsifying agents, non-aqueous vehicles or preservatives. The
preparations may also contain buffer salts, flavouring agents, colouring agents or
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 (I) 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 multi-dose containers, e.g. glass vials. The
compositions for injection may take such forms as suspensions, solutions or emulsions in
oily or aqueous vehicles, and may contain formulatory agents such as suspending,
stabilising, preserving and/or dispersing agents. Alternatively, the active ingredient may
be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water,
before use.

In addition to the formulations described above, the compounds of formula (I)
may also be formulated as a depot preparation. Such long-acting formulations may be

administered by implantation or by intramuscular injection.
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starch, polyvinyl pyrrolidone or hydroxypropyl nethyl
cellulose); fillers (e.g. lactose, mcrocrystalline

woebd7wkgse or cal ci um hydrogenphosphat e); | ubr PCaGB2007/000310

(e.g. magnesium stearate, talc or silica);
di sintegrants (e.g. potato stak®h or sodium
glycollate); or wetting 10 agents (e.g. sodium | auryl
sul phate). The tablets may be cqated. by nethods well _
knoyvn}tqr ﬁla%a_l éﬁawsﬁaﬂpa a7 adpnsaien bs Hﬁia%a&pndﬁspompounds according
a4 M Wredeh Pl Oiti By B EortvBRich®y H@:lﬁferedfiﬁ i EIAIRIFEn aerosol spray
sol utions, syrups or suspensions, or they may be
mressotatienl fapressehised pacicunrta rfebuliser,omigh fheutsé ofia miitable propellant, e.g.
ter qr, other. suitable.yehicle befo use. .Such
(dicfloradifiugpeiieshang Dooratrichiptomnr Gank dietlyro BRANDH B carbon
NE&Hge ¥ stherXNAABIBSRHS BRMIrY 0fEARPL abl e additives such
as 15 suspendi ng agents, enul sifying agents, ) _
non- aquiEcgspeeitipes mey.df dgsited drouesented in Tipack or dispenser device
[ . I nt.ai n_buf fer l.ts,. flavouri
R RF LAY eBBin e o? ahs FT M le i ShrRliibg s BV ibrelfbnr. The
anpk opdispdnting e eioa halyi benscdpaniddy asidiont FotadfhnisiBation.
be suitably fornmulated to give control|ed release of
the adiorjepieadadwimtration droonmessds asarding torthapresent inveation may
R ol e S e AL et 8GR en
fsospentied ¢ dissobweién b onmateqrthafroscepicadiytaetadtable carriers. Particular
admnistration b i njection,.e.qg. by bolus injectign
Sttt i, oreraRRehigRe! pikliqui perdlgmmigpdete elycol
. S o
goﬁrﬁrﬁpétﬁﬁené, rbo%k%rpx%ﬁ?l%ﬁ@, ehRfidfyify Gax kil ﬁht_%ﬁ ﬁg&ggﬁ%&ﬁ the

ti-dose containers, e.g. glass vials. T
composids asesrdingrto ity mesanbimvamyort mke bs formuladedim aasiitable lotion

suspensi Qns, ..sol utions or e sians.in. oily or .
SRS P iyeomeniaspedrd & G%0yHhin 406 Py agerhegmaceutically
Sid€dptable SatSENBhidular S4rdilislih&lhdd) forlkix@aPIe! nlifer@Nsll, Qbrbitan
di spersing agents. Alternatively, the active
ipeoseRat, Pedagorbale 60ncethagists Wax,eetearyl elsakeli banziybalcohol, 2-

i ' hicle, e.g. sterile pyrogen-free
&%&@$§bgﬁgéggt&ﬁ%§. 30 In addition to the fornul ati ons

descr iFog dplahaiute adiikigempe thideniouhdy #abrind b théBdesent invention
al so be formul ated as a depot preparation. Such | ]
ImeAgReRony FrY ethyr ietmulated s migRpigazed sy pReRpionE incigotByic, pH-adjusted

i at.i . i F 1SC - 1.nij ' -

SR B e B PTG i b 2 ¥ o g
agentnfos exahplo pharyladrouric aitragd, benzyityikomitual chioriale,or thierhexidine
conmpounds accor djn o t.he present invention nmay be )
A6riben ngé\}waléq oy EpihRlinic E4B i raoB LORRORRI Ga besfgpaylated in an

RiRERA Rich A0pdiRflatRhessur i sed packs or a nebuliser
wWith the use of a suitable propellant, e.qg.

For rectal administration the compounds according to the present invention may

be conveniently formulated as suppositories. These can be prepared by mixing the active
component with a suitable non-irritating excipient which is solid at room temperature but
liquid at rectal temperature and so will melt in the rectum to release the active component.
Such materials include, for example, cocoa butter, beeswax and polyethylene glycols.
The quantity of a compound of the invention required for the prophylaxis or
treatment of a particular condition will vary depending on the compound chosen and the
condition of the patient to be treated. In general, however, daily dosages may range from

around 10 ng/kg to 1000 mg/kg, typically from 100 ng/kg to 100 mg/kg, e.g. around 0.01



di chl or odi fl uor onet hane, fluorotrichl oronet hane,

di chl orotetrafl uoroet hane, carbon 5 di oxi de or other
weuid7aksxasgas or m xture of gases. The conposi PCOMGB2007/000310

may, if desired, be presented Lf a pack or dispenser

device which may contain one Or nore unit dosage

fornms containing the active ingredient. The pack or

j j ' be acconpani £d. hy. i nstruycti ons
Ah5RE 7 RN Tty B BERADEShBl Eor  §n 10maice
¢o 5P ewgids beboweightfor barchters] plaERAatioR VAR AR afRNd 013 mg to

be conveniently fornmulated in a suitabl e ointnent

i 190R &g, K& Fen araunded srgetorarownds A des fornasal administration or
daRsabyetn! Jon& Al eceutical |y acceptabl e

iﬂﬂaﬁiatﬁ{n .
carriers. rticular carrrers include, for exanple,
S i ner dheaompolmdyuifdomatla () ebume, Py Neodel th6RbE, may be prepared
&&tyox et?&kﬁ;ﬁ, gfl oxypropyl ene, emul sifyi ng wax an&?
(rOCeRs PAIRAOMPEISYS 1R G e ASSPERSRAS! ErewLIY oF 6 Phexide

@&gégpwﬁh@ygﬁ&b&ﬂigp%nggmkggﬁulated in a suitable
| otion 15 containing the active conponent suspended or
di ssol ved in one or nore pharnaceutically acceptable
carriers. Particular carriers include, for exanple,
mneral oil, sorbitan nonostearate, polysorbate 60,
cetyl esters wax, cetearyl al cohol,  benzyl al cohol, 2-
oct yl dodeca 3er. For ophth%Tﬁ?@
adm ni stration ﬂ e conmpounds according to pr esent
i nvention e conveniently fornul at 2 2
m cr oi oni zed speftsions in isotonic, pFLadjuste&-
sterile saline, either with or without a preservative
such as a bactericidal or fungicidal agent, for
exanpl e phenyl néHBuric nitrate, benzyl al konl¥m
chloride or chlorhexidine acetate. Alternatively, for

10 opht hal m ¢ adm ni strati on conpounds nay be fornmul ated

[ 9 1 Oi 3 h ef rol at 25 For rectal .

i IR AR IOER, BT et e FEE oo o

i nventlhefeaning grive Lo RAEAR Nalb @A) &8 dRforo.

suppo htorles.,These_can be &repared by m xing the

act | vj © EFapomirenyaniently efferiedpitanslavated temparatury if necessary, in a

(R I £hid ' I ture t .

PR et S b b foRle, TR IRES Bl pditong 5.0, in he
15 presenemof en irekr geaniebdsh sucicdsi sedivaohpbfient . Such

materjal s include, for ex | e, cocoa butter, beeswax
and piﬁe gitw}eéﬁgesgaf 97%18}@% (33 abpree T he Preparefl by reacting a compound
gpQQQHQQN@f the invention required for the prophylaxis
or treatnment of a particular condition will vary
dependi ng on the conpound chosen and the condition of
the patient to be treated. In g?neral, however, daily
dosages may range from aroundR1O ng/kg to 1000 ng/ kg,
typically from 100 ng/ kgyte 10Q ng/ kg, e.g. around
0. 01 WD 2007/088345 PCT/ 310

RZ

V)
20
wherein R' and R? are as defined above; with thiophosgene.

The reaction is conveniently effected in a suitable solvent, typically a mixture of

chloroform and water.
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-11 ng/ kg to 40 ny/ kg body weight, for oral or bucca
adm nistration, fromaround 10 ng/kg to 50 ng/kg body

wordglissdsr parenteral admi nistration, and fr oRCaGB20EI/000310

0.05 ng to around 1000 ng, e.g. fromaround 0.5 ng to
around 1000 ing, for nasal a istration or
adm nistration by inhalation or insufflation. 5 The

conpounds of forrrula |) abov d the_N-oxides .
ther odh: ?Fﬁg‘f RFROGSHIED & (eé@mns?yn‘is (p%%%lé (DtabeYe whersin R gigpresents

r b c f
T o O R e T e therdar O BRg oS apeess
@Nii¢H cdRaprise} rdactiflg a tmphexdaifforRinla FENRARS RIT-N(ORRRC® with a
def i ned, above L1 represe sui tabl e | eavi ng
§PH@8umi?&@npgﬁapﬁbOb@bﬁgmﬂi”£939§picalIy a hal ogen

atom e.g. chloro. The reaction is conveniently

effected, at an el evated tenperature i f necessary, in

a suitable solvent, e.g. di sul phoxi de,

typically under baS|c conditions, 9. in the 15

presence of an inorgani ase\sucly as
The internedi ates of flQr

prepared by reacting a @onpo of -rnula (V): RL
H2N ):t:~RZ (V) 20 wherein Rl and Nyre as defined
above; with thiophosgene. The react{iLory/is conveniently
effected in a suitable solvent, typically a m xture of
chl orof orm and water. WO 2007/ 088345 P(BII?'/ GB2007/ 000310
-12 I n anot her procedure, the conpounds of formula (1)
above wherein R3 represents (V1)

wherein R', R?, R® and R® are as defined above; in the presence of a condensing agent.

A suitable condensing agent is 1-(3-dimethylaminopropyl)-3-carbodiimide
hydrochloride (EDC), in which case the reaction is conveniently effected in the presence
of 1-hydroxybenzotriazole (HOBT) and N-methylmorpholine (NMM).

The compounds of formula (VI) above may be prepared by reacting the compound
of formula (VII):

CO,H

| N S(O)CH,

=
\N g

(VID

with a compound of formula (V) as defined above.

The reaction may conveniently be effected by treating compound (V) with a base,
e.g. lithium bis(trimethylsilyl)amide, in a suitable solvent, e.g. tetrahydrofuran, followed
by the addition of compound (VII).

The intermediate of formula (VII) above may be prepared from a compound of
formula (VIII):
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- CONRbR or -CON(OR) R, and the N-oxides thereof, may be
prepared by a process which conprises reacting a

woaopgmassds of formul a H NRbR or H N(ORb) R wi t h &CT/GB2007/000310

compound of forrmula (VI), or ap N oxide thereof 5 CO2H
H NR NSO02 (VI) wherei Rl R2, Rb and Re are as
defi ned above; in the presence of a condensi ng agent.
A suitabl e condensing agent is

1- (3-di net hyl am nopropyl) - 3-car bodi i m de 10 _
hydrochl oride (EDC), in which case,ihe reaction is
conveniently effected in the pr éﬁce of .

1- hydr oxybenzotri azol e d N-met hyl nor phol i ne
(NW . The conpounds of |fornul a qc@bove may be
prepared by reacting thexco W‘gd of Tormula (M 1):
C2H S(OCH3 NS 15 (VN th a conmpound of .
formula (V) as defined above. The reaction may _
conveniently be effected by treating conpound (V) wth
a base, e.g. lithiumbis(trifHBylsilyl)anide, in a
sui tabl e solvent, e.g. tetrahydrofuran, followed 20
by the addition of conmpound (VII). Tge i nt er medi atg‘a o£
f 2 I ;

B ey GY CReEPRAS s BT BB B 5by
ogrREon mathy@sylfanyl group.

Saponification of the ester moiety -CO,R* in compound (VIII) may be effected by

treatment with an alkaline base, e.g. sodium hydroxide, in a suitable solvent, e.g. an
aqueous mixture of a lower alkanol such as methanol and a cyclic ether such as
tetrahydrofuran. Oxidation of the methylsulfanyl group in the resulting compound may
then be effected by treatment with a suitable oxidising agent, e.g. Oxone® (potassium
peroxymonosulfate), in an appropriate solvent, e.g. aqueous methanol.

The intermediates of formula (VIII) above may be prepared by reacting a
compound of formula (III), wherein R? is -CO,R? as defined above, with carbon disulfide,
followed by treatment with a methyl halide such as iodomethane.

The reaction is conveniently effected in a suitable solvent, e.g. dimethylsulfoxide,
in the presence of a base such as sodium hydride.

Where they are not commercially available, the starting materials of formula (I11)
and (V) may be prepared by methods analogous to those described in the accompanying
Examples, or by standard methods well known from the art.

It will be understood that any compound of formula (I) initially obtained from any
of the above processes may, where appropriate, subsequently be elaborated into a further
compound of formula (I) by techniques known from the art. By way of example, a
compound of formula (I) wherein R* represents -CO,R? may be converted into the
corresponding compound wherein R? represents -CONH; by treatment with ammonia,
typically in a lower alkanol solvent, e.g. ethanol, at elevated temperature and pressure.
Alternatively, a compound of formula (I) wherein R? represents -CO,R® may be converted
into the corresponding compound wherein R? represents -CONRR® by treatment with the
appropriate amine of formula H-NR°R® in the presence of trimethylaluminium. A

compound of formula (I) wherein R® represents -CO,R? may be converted into the
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wherein Ra is as defined above; by saponification of
the ester noiety followed by 5 oxidation of the

worbiTyissus f anyl group. Saponification of the eBCE/GB2007/000310

nmoi ety -CO2Ra in conmpound (VI11) may be effected by
treatment with an al kaline baslé,- e.g. sodium
hydroxide, in a suitable solvent, e.g. an aqueous
m xture of a |ower al kanal such as nethanol and a

@91@¢Sp@n@tla epmpeigid vaereindt raprpennst uidsegendyi teratneni voth an alkaline
Wesh SSHHu%Q &ddrg%% Rnh& ﬁnt?:%[g &%tﬁhfo!ng ¢ ug %ﬁ%&@ﬁ’g AR¥flux ina

y treatne

Qﬁkﬂtébﬂ@ha’i@tﬂid W@teg AQsmped of foahala gl wherein R? contains a 2,2-
pe roxynDnosuI n appropriate sol vent

éqa@huls r%éflm%n -4 ﬁﬂl@thﬁfr@m maé(tb@scoa‘rerfeérlﬂteﬁfae %qyrqsmndmg

FOBNEIRY p B ARG 3 R gl ERARP BY Qrg%b nt with a mineral

mxﬂfsudaasﬂwdmhhﬂnﬂcf dcatk, A cbmlpbmwb«ﬂf ﬁ)ymullaé‘b)twtmnetm\ﬁ tchntains a

CEFREER PR 1 VEh B A BUIoH VRGO LAPE) G14  pachody ey bE converted

Gt Rt ot dritd A®mpdufld therddd RS 8ARSnO hn N-H%ﬁﬁctﬁiﬂﬁﬁ‘tyf!ﬁr treatment
sodi um hydri de. V\here they are not conmerci al

awithi dnedoics ©.g heniseral acichgpolres dyilickloot a¢idy mneprgamc yeid such as

Bl T AR ARG o R BLR G e R
Fhrahidaslty iefhedsnvetdd ikidans cdriapoidits edhpoudd vlfﬁeré’ilhm contains a
be underst ood that any compound of formula (1)

ngragen |at0yn thvhich e ethoasmaab@nyhe@thﬂ@oam@\Pétaﬁped&é/s%@gnent with

l
ilgﬁ%sdn OcPﬁ’G 8&{[21@,?&8 n%out%8%F$3$C%%%@+étﬂ¥1?§l rge ﬂ.ﬁ&rggﬂcompound
kigvherd bocorvegedinto thB;cowasponﬂlngmaﬁnpbmd Wheremrm%wmhmn‘ a nitrogen
formula (l) wherein R3 represents. -

S 5y VB PeEP oK HEethy bgToBs potrhyl %‘ﬁ%@ﬁl& w%%alkah@ reagent

5B AL AN e My R RDROF 023 ol g
ethaualt ethetpymdecaV-oxelealed vgnesd aroemponhd ef foamitlag[)ymayabe converted

Fl e Sorsoeenedie Sopmond AL eI Bk R oE o FRFeR| phosphine

Whe bROPhEs e GSRNt S - CONRDR by treatnment with the
appropriate amne of formula HNROR in the presence of

t ri metWidre kumxwireiod prodedsismbiainest fréro any pitheiproggszes deseribed

B0 D Ea A eSO TRR S ECo i B Bl g esired product

25

30

caipe sipdratbietheicfrotiBataa PhERPHLE shigd be@ehvdlyiohdleadth®dtsuch as
with an al kaline rea ent such as |1 thium hydroxide

reparative FE Ly oF eplymn dwemateggphyytilisag, iferexample siligs and/or
By 30 Mot gmund of forml

Where the above-described processes for the preparation of the compounds
according to the invention give rise to mixtures of stereoisomers, these isomers may be
separated by conventional techniques. In particular, where it is desired to obtain a
particular enantiomer of a compound of formula (I) this may be produced from a
corresponding mixture of enantiomers using any suitable conventional procedure for
resolving enantiomers. Thus, for example, diastereomeric derivatives, e.g. salts, may be
produced by reaction of a mixture of enantiomers of formula (I), 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
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di met hyl -[ 1, 3] di oxol an-4-yl net hyl noi ety maybe
converted into the corresponding 5 conpound wherein R3

woani7agssssa 2, 3- di hydr oxypropyl noi ety by treaPQE@B2007/000310

with a mneral acid such as hydrochloric acid. A
conmpound of forrmula (1) wherei ¥ R3 contains a
nitrogen atomto which a tert-butoxycarbonyl (BQOC)

group iis attached nay _be converted into the .
SOV ESHON i MorebmpB I W dinthrmstange gk the distereomer is a salt.

; . : ) . _ .
B Tt 8 a0 951 s g il
AT, sMivinecavsr, 10ddsired, laypartoata tehentoomat mad beorhpainetibyobsing an

formul, wherein R3 contains an N-H functional,it .
ARDFOB St SR PGPS T FES LEPF BFORES RHBABUHE. Alietnatively,a
WaRlchlaR chithtioRIE fla e dbtaddBGRR RN AP dneniisiBerdpecific enzymatic
et hoxycarbonyl met hyl group i's attached by treatnent
iatransfortgtions lelgo aw eterthardeolysiy psingbpi gstérase;, ed then perifieng only the
of triethylamne: the resulting conpound . may.then be
Sy lop APl Fivatelfieh SEH ot oy BRI et AiReRE o
CHRéBhtoSraphiiirbér9gieNisdtonaind st chﬁﬂ‘}&lﬁoﬂal%éﬁkﬁﬁml)&dhres may also
roup is attached by treatnent with an al kal i ne

%é agrchyith snfemnedintescdifing prpdueis wdere it ipsiegized tp obfpimp particular
%ﬁ&ﬁgﬁlﬁ iSehdtd %iﬁ(reﬁi l,ower al kanol such as et hanol.
e pyridine- I{|- oxide derivative of a compound of

f or mulBur{dg)anywy tHrcaboo yaithietid seuenoed ibmag b mesgssditliand/or desirable
conmpound of . formulg (1) by treatpent with triphenyl .
PSRBT SIS PT FHRSEPhEIOURS o7 PRNPIAP Biolecptes gpRgegnesl. This may be

BLREW S, eﬂ{sQQ_léBﬁ\‘?enitﬁ%Q@%&%%{?%t ég&?ﬂg‘, &4 a9%hdsb ﬁeicribed in

processes descri bed abo e preparation o
dwofeotivedSraups ot Qrgugid Chénnstry,redehF IO nVicOnee,dsiune Bress, 1973; and

t ¢ rated therefromat an ropriate.
B8 el Raiit: BRE! PHidbnl eyt SBeapt Sobarn ot Wiley &
I9BkE: 37 0dditedH, 4999, CTIOSTBELa @ PldYipdnal bS kéifovei @k afX adtRleBient
silica and/or alummna in conjunction with an

aphreapent stge ylisepmethpds knowz Sonvibe ertt he
compougaot GRS ARG el Bt ABEH horituts hording to e

fmventioes of stereoi somers, these isonmers may be
separated by conventional techniques. In particular,
wher e Tihe cogpdesdsria dccopdapiot aiith this ipemtipe pbtantleimhihit thewctivity of

ilf a ﬁ\}'hggound of formula (1) this may be produced from
wneg o fig ni xture of enantioners using any
sui tabl e conventi onal procedure for 30 resolving

enantioners. Thus, for exanple, diastereoneric
devitnceMiFKessaye. 9. salts, maybe produced by reaction

of a mi re.af enantioners of fqormula.(l),.e.g..a .
P ek Y BB VA GIR 8 o Sasale eag bt By T Rag, via

GBfivaon RRVEEK &2 Gha StIRc e 5ﬁos‘gﬁb{rlyieéﬂi§§ P EusRRAIAI®Iled Erk-tide

by any conveni ent neans, for” exanple
cvbsttate injagassaybasethen flimgestendermdaresation (1yhEP). Vilhe assay was carried

S0P AR ARR TR P934 B -dithiothreitol + 0.01% Tween 20 pH 7.2,
containing 1.5nM unactive MEK, 100nM unactive Erk and 200nM/ Erk-tide (all
concentrations are final concentrations). Compounds, or DMSO controls, were tested at a

final concentration of 2% DMSO, and the assay initiated in the presence of 5uM ATP by

addition of 1.25nM active Raf in assay buffer. After 20 min at r.t., stop solution was
added followed by IMAP binding beads, the assay mixture was then incubated for 90 min
at r.t. (with shaking) and then read on a Molecular Devices LJL HT reader.
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-15 recovered, e.g. by treatnent with an acid in the
i nstance where the diastereoner is a salt. I n anot her

woeswlogsi4en process a racemate of fornula (1) Pay/dB2007/000310

separated using chiral HPLC. Mreover, if desired, a
particul ar enantioner may be oltai ned by usi ng an
appropriate chiral internmediate in one of the

processes described above. Alternatlvgwy

par t | oUhel toatad i the bevaisyah 1eonuIoHads )ﬂl?Jé‘iGPﬁW)ﬂgg Examples
St SRS B i B IR e 8 TGRS RERE L Pl G e
purifying only the enantionerically pure hydrol ysed

acid fromthe unreacted ester antipode.

Chr omat ogr aphy, recrystallﬁgéﬁmgﬂﬂﬁgd ot her

conventi onal separation procedures may al so be used

with internedi ates or final products where it is
d%ewzdmwbdai n a particular 10 geonetric isomer of

t |nve During any of t ove,.S .
sgéé@ncg f‘ ertraé?/ be necessary gﬁ%‘%@ &g@%&'ﬁgflﬁﬁmf“ge
PIEpt ecliraibfukae Or reactive gsOMPS @¢hléfdhedfanthe

nol ecul es ‘concerned. This may be achi eved by neans of

cthev endiethyhbther ot ecti ng gr oups, CEth— é@utf«‘mls roform
i bed in .Protective G oup em stry,
%g anh e, Plenum Pr esz\/[e (ﬁ%miqé T. W
(Eteelne ethddoG M Wits, ProtectiVEs Gae@ﬁ)spﬁay() gani c
nt hesi s, .John Wley & Sons, 3rd edition, 1999. The
;ﬁf MEec VNP Gueraidee T ooy 0BT arlyh}@wbﬁlil@’ﬁ'ﬂamle

) stage utilising rretl}@ﬁﬁ,t[kn rt.
fﬁjne fg#ﬁ%gvm ng Exanples illustrate heﬁ\g@%tp 1?1{31{)1%»21%]‘
dm-mmur(m)s according to the inueint+ eminu2()The

onpounds i n accordance with this invention potently

rﬁ’m BPem{FBPSERIS i ty of human MEK?8WAfre. In vitro

MEK aggddtelyEKL activity was nmegspregdidfod ipRscade
assay Iinitiated by active Raf, via 25 activation of

NERC —Erdx&blanmycs‘tmh uent phospHaHMIAS i -otithodm bis(trimethylsilyl)amide
fl scej n-l abel | Erk-tide substrate in an assay
EBRRSS TiePRS et sat  on (1 VAP). The aseay

VEEISC Cal J(3-Qeinet@ Ianhﬁbp@@]%?ﬂ Trch®odiiaidy H‘@@e%lohd%m

DL-di t hi ot hr e| % Tween 20

cont ai ning 1.5nM unact ive I\/EK 100nM unact ive Erk and

gggggﬂﬁaﬁrm on%cgr% Tihe 86’ta1 elt Iﬁg/g@ @/ﬁ-?% l MEZ o

t est ed?o&hﬁpo@n&@w%tdt&lmddaﬂlﬂﬂhb raai ¢mcpra£%1\Iak@Qv A0Ysuppded by
assay initiated in_ the Pr esence of 5] MATP by addition
agtdvencad {shegaiegl\RevRlopmeat, After 20 nin at

r.t., stop solution was

Standard LCMS method

The LC-MS system used comprises a Waters Alliance 2795 HT quaternary HPLC,
Waters 996 Photo Diode Array (PDA) detector and Waters ZQ 4000 single quadrupole
mass spectrometer. The ZQ can acquire data simultaneously in positive and negative

electrospray ionisation modes.

ZQ Mass Spectrometer
Capillary 3.5kV Cone 50V
Extractor 2V Source Temp 80°C
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added foll owed by | MAP bi ndi ng beads, the assay
m xture was then incubated for 90 mn at r.t. (wth

wehedkiosggsand t hen read on a Ml ecul ar Devi cesPCTIGBAT07/000310

reader. WD 2007/ 088345 PCT/ GB2007/ 000310 -16 Wen
tested in the above assay, thel’lconpounds of the
acconpanyi ng Exanples were all found to inhibit human
MEK enzynme with 1 C50 val ues of 10 M or better.

Exsolpatiz® Tanpbbr evi a200Hs used Et OACone&agy| acet atlé0 L/

- . di qet hyl sul phaxj THE - te of uran Dy,
ﬁ\%ﬁvﬁtﬂ%’rﬁ ane et hgﬁb-‘iﬁai et hyl et trl%l?lﬁ 13 - - v
deut empgdivereakaiifedlid aMaiscan fi®h180ed 1006GN/z
acetonitrile EtOH - ethanol ES - electrospray DV -
Near digerhy| f or mami d®-84BT - 1- hydr oxybenzotri azol e
%iltg?scé (§E!$, ca NW - Nt hyl nor pholine h - hour(s) mn
PR e(ls% .

15 r.t. - roomtenperature ag - aqueous
sat. - saturated RT - retention tine BOC -
tert-butoxycarbonyl LiHVDS - lithium

¢rinmethylsilyl)anide MPBA -

3-chl j ' - : i
(3 O B B Sy oA oL of g e C18 from
2heidrhedBOe 6 thira wiky £pmbdlédaned ei t her at 300 MHz or
400 MHz. Conpounds were naned with the aid of ACD Labs
Nane (v. 7.0) supplied by Advanced Cheni cal

v el Tor ont o, nada. 25 Standard LCMS net hod
ﬁ?\eéajto%?@ﬂ?fstem useg conprises a Waters Alliance 2795
KV dutat er nary HPLC, 2Mdttern80 886 Photo Di ode Array

PDA)l detector and Waters ZQ 4000 singl e quadrupol e
Sﬁ%&’ sheBRs et er . THY 2Q can acquire data
%dﬁﬂ]ﬁ%ﬁlﬁ%&%ei n posjpbive and negative el ectrospray
i oni sation nodes.
Flow Rate 0.9 mL/min

Split to ZQ ~0.40 mL/min

Solvent A: 90% 10mM NH,CO, in water / 0.1% formic acid / 10% CH;CN
Solvent B: 90% CH3CN / 0.1% formic acid / 10% 10mM NH,;CO, in water
Solvent C: 90% 10mM NH4CO, in water / 0.1% ammonia / 10% CH;CN
Solvent D: 90% CH;CN / 10% 10mM NH4CO, in water / 0.1% ammonia

Gradient Program
For method 5_95 pH=3
Time (min) A% B% Flow Curve

0.00 950 50 0900 1
2.00 50 950 0900 6
4.00 50 950 0900 6
5.00 95.0 50 0900 6



30 ZQ Mass Spectroneter Capillary 3.5kV Cone 50V
Extractor 2V Source Tenp 80C WO 2007/ 088345

weOeCH7@820A87/ 000310 -17 Desol vation Tenp 200C €0m&sB3aE /000310
150 L/h Desolvation Gas 250 L/h Multiplier 650V Data
were acquired in a full scan -fi8om 100 to 1000 m z.
Scan duration 0.80s 5 Interscan delay 0.20 s HPLC

Anal ytical reverse phase separation was carried out on
Fogagibed 5C28 0¥ Phenonenex 50 x 4.6 nmmwith 5 m

Ll ea. 10 Alonj e} on uge, L UV data 240 to 400 nm
?é%?@m%enﬁ‘egat EBE)% ZEWCOI rm Tenperature 30C 15 Fl ow
Batoe 0.9 nosmi n5.06pl 019000 ZQ -0.40 nl/m n Sol vent A
90% 10mM NHACO2 i n ter / 0.1%formc acid / 10%
BN Sol veht 850008%BcR | 0. 1% fornic acid / 10%
1Q@uM NHACOZ 4 n wateer g.op Sgl vent C 90% 10mM NHACOZ in
water / 0.1 % anmonia / 10% CH3CN Sol vent D:. 90% CH3CN
5.000% 10nMVI9BKMCOD i n 0M0er 6/ 0. 1% ammoni a G adi ent
Program For nethod 5_95 pH=3 25 Tinme (mn) A% B% Fl ow
Curve 0.00 95.0 5.0 0.900 1 2.00 5.0 95.0 0.900 6

PrBfhrante BP.APLCO00 6

The LC system comprises a Waters 2525 quaternary pump, a Waters 996 Photo
Diode Array (PDA) detector, a Waters 2700 sample manager, a Column Fluidics
Organiser and a Waters Fraction Collector operating in reverse phase at one of two pH

systems.

Low pH system (approximately pH 3.2)

The reverse phase separation was carried out on a Luna C18 from Phenomenex
100 x 21.2 mm with 5 pm silica.
Injection Volume 500 pL

UV data 254 nm

Flow Rate 20 mL/min

Solvent A 90% water / 10% CH3CN / 0.1% formic acid
Solvent B 90% CH3CN / 10% water / 0.1% formic acid

High pH system (approximately pH 9.5)
The reverse phase separation was carried out on a Gemini C18 from
Phenomenex 150 x 21.2 mm with 10 pm silica.
Injection Volume 500 pL
UV data 254nm
Flow Rate 20mL/min
Solvent C 90% 10mM NH;HCO; in water / 0.1% Ammonia / 10% CH;CN
Solvent D 90% CH3CN / 10% 10mM NH,HCO, in water / 0.1% Ammonia

Typical gradient profiles are described below:
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5.00 95.0 5.0 0.900 6 30 WO 2007/088345
PCT/ GB2007/ 000310 -18- For nethod 5_95 pH=10 Ti e
wWO0T)0ss¥ss B% FIl ow Curve 0.00 95.0 5.0 0.900 1prC2/GB2007/000310

5.0 95.0 0.900 6 5 4.00 5.0 95.0 0.900 6 5.00 95.0

5.0 0.900 6 Preparative UV-HAXC The LC system

conprises a Waters 2525 quaternary punp, a Waters 996

Photo 10 Diode Arra J%%?PQ% detector, a Waters 2700
SHnent brogeygalor Lp uidics Organiser and a

Wat.er %(fr agio, onﬁl | g, 0r fRET @ i N reverse phase

at one of twop systens. Low pH system

Otpr Ofiomatsed y (B0 3. D)0 15 20he rdverse phase separation

%%2 m %ﬁ%gt 0(2 L(gna 18 from Phenonmenex 100 x
i1i% JectlonVqurre 500 L UWv

datgy 35 nmys oFl @y Ratgeg 20 xl/ mi g 20 Sol vent A 90%

water / 10% CH3CN / 0.1% formc acid Solvent B 90%

@EI@QN% 010% at X0 / O)QL% 28r mi cbacid Hi gh pH system

Jrat 9. or everse phase separation
rl eﬁoutqﬂ}] che 018 from 25 Phenonenex
150 x 21.2 mrmwith 10 mS|I|ca I njection Volunme 500 L

UV data 254nm Flow Rate 20nL/m n Sol vent C 90% 10nmM
dieapProgrqmier High@H Methedoni a /| 10% CH3CN 30

i?nﬁ%ﬁ%%[) %},4) CI@/CO:N /D%O%F}&VM(M#@COZ in water / 0.1%
000 00 00 - 950 50 20 1
900 00 00 50 950 20 6
11.00 0.0 00 50 950 20 6
11.50 0.0 00 950 50 20 6
12.00 0.0 0.0 950 50 20 6

INTERMEDIATE 1

2-Fluoro-4-iodo-1-isothiocyanatobenzene

Thiophosgene (3.55 mL, 46.4 mmol) was added to a rapidly-stirred mixture of 2-
fluoro-4-iodoaniline (10.0 g, 42.2 mmol) in CHCl; (200 mL) and water (100 mL). The
mixture was stirred at r.t. for 16 h. The organic phase was dried (Na;SO.) and
concentrated in vacuo to give the title compound as an off-white crystalline solid (11.8 g,
quant.). og (DMSO-ds) 7.87 (1H, dd, J 1.8, 9.5 Hz), 7.63 (1H, ddd, J 1.0, 1.8, 8.4 Hz),
7.25 (1H, dd, J 8.2, 8.4 Hz).

INTERMEDIATE 2

Ethyl 2-[(4-bromo-2-fluorophenyl)amino]thieno[2,3-b1pyridine-3-carboxvlate

Prepared from ethyl (2-chloropyridin-3-yl)acetate (D. H. Bremner et al.,
Synthesis, 1997, 949) (500 mg, 2.5 mmol) and 4-bromo-2-fluorophenyl isothiocyanate
(580 mg, 2.5 mmol) by the method of Example 1. Title compound obtained as an off-
white solid (390 mg, 40%). 3y (DMSO-ds) 10.37 (1H, br s), 8.25 (1H, dd, J 1.4, 8.1 Hz),
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Typi cal gradient profiles are described bel ow WO

2007/ 088345 PCT/ GB2007/ 000310 -19- Gadient Program
woaoo7iosss4pH Met hod Ti me A% B% C% D% FI ow Cur vePCO/GB2007/000310

95.0 5.0 0.0 0.0 201 9.00 5.0 95.0 0.0 0.0 20 6 5

11.00 5.0 95.0 0.0 0.0 20 6 1450 95.0 5.0 0.0 0.0 20

6 12.00 95.0 5.0 0.0 0.0 20 6 G adient Program for

h haod 10 Ti % B% C% F Cu .00
1% (6FbaoE 8 %570 (I, & 9 % 182310, 236798 EFpavsr 32 (1H, dd,
5 0
8 B LAY G 6T AR R TR #5
Zniﬁhvas;rBQSL(M(@Bm}ﬂrID - i sot hi ocyanat obenzene 20
Thi ophosgene (3.55 nL, 46.4 mmol) was added to a
rapidly-stirred mxture of 2- fluoro-4-iodoaniline

(10.0 g, 42.2 nmmol ) in @@hM@mA@3and wat er (100
m.). The mixture was sfirred at r.t. for 16 h. The

organi c phase was dried (Na2SO4) and concentrated in
vacuoot 0,8l ve fhe title comound as an off-white
f&nt.). 8H (DVBO- d6) 7.87

( 1H, d@d,a sblkioh of K- -h?drogfpr@%/llphﬁhahﬂﬂ@e (525lg,24.36. imol) in DMF
4 H). 25 7.25

dd, J 8.2
I(m'EII%I}/E@F AdgedingEdagple ( 16.6 g, 240 mmol) and tert—'lgutyldlmethylsﬂyl chloride (19

& AR e d® 58@%%@%@% Ao0aLis PR by 8 oty e

(velatibds overp yemalied i3 vq&u)oamétaqtoetic(ﬂ])f tht cﬂade progluciewasdubj ected to

- P %ﬂﬁ%%%h}sz@% f’?i&ﬁﬁiﬁé%b‘t"&“’% %@%Cé%f-btéﬂélmethyl-
TR oo 6] H&hh% 103-afone APk Bledr 0%55 %)SZC%%W 'ﬁsﬁﬂfldlmethyl-

ootalnedpasa - white solid
(smmmgropﬁl]rsmndallel-l bdionp (5 8. 2%4 (bigl) wds digsalvet] in@tHanol (50 ml)

'51%21 Imethyl hydrazine (2.94 ml, 55.4 mmol) added. The reaction was heated to 75°C for 8
hours before concentration in vacuo. The crude residue was triturated with a mixture of
diethyl ether (150 mL) and hexanes (50 mL) and the resultant solid removed by filtration.
The solvents were removed in vacuo to give the title compound as a pale yellow oil (1.8

g, 61%). oy (DMSO-de) 4.58 (2H, br s), 3.63-3.58 (2H, m), 2.67-2.62 (2H, m), 1.60-1.55
(2H, m), 0.83 (9H, d, J 1.1 Hz), 0.00 (6H, d, J 1.2 Hz). LCMS (ES") RT 1.77 minutes,
190 (M+H)".

INTERMEDIATE 4

2-Methylsulfanylthieno[2,3-b]pyridine-3-carboxylic acid ethyl ester

To a solution of ethyl (2-chloropyridin-3-yl)acetate (D. H. Bremner et al.,
Synthesis, 1997, 949) (8.0 g, 40.0 mmol) and carbon disulfide (3.18 g, 42.0 mmol) in
DMSO (100 mL) was added sodium hydride portionwise (2.4 g, 60.0 mmol). After 60
minutes stirring at room temperature the mixture was heated at 80°C for 2 hours. After
this time the reaction mixture was allowed to cool to room temperature and methyl iodide
(7.6 g, 54.0 mmol) added. After 18 hours ice (50 mL) was added and a yellow precipitate

formed which was isolated via filtration to give the title compound as a grey solid (7.95 g,
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J4.8 Hz), 7.69 (1H, dd, J 1.8, 10.2 Hz), 7.56-7.45

wO02b47/0833457. 32 (1H, dd, J 4.5, 8.1 Hz), 4.35 PEHGB3007/000310
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J7.1 Hz), 1.37 (3H, t, J7.1 Hz?NT LCVS (ES) RT 4. 66
m nutes, 395 (M 79Br) +H) +. ERMEDI ATE 3
3-(tert-Butyl di nethyl sil anyl oxy) propylamne To a

s T TRV
G37208 /T80 08 RV AL Sl 0

tenperature for 18 hours before the volatiles were
removed in vacuo and a portion of the crude product
was subjected to col undNdiy y (Si02, 1:1

DCM hexanes) to give 2-[3- (tert but yl di net hyl -

si l anyl oxy) propyl ]i soi ndol e-1, 3-dione as a clear oil
(BMgihyld faBylHierof 2. Bei]pyritlines fogiboxylic acid

s o SOVOBEAI bR 410 85 0 Uraiangn am (G0 i) e o (50

W@Ed féatd 2wt smlmﬁgfdfoﬂldé%hﬁnoﬁqg@% soli@n'if ¥2kdrO4 mL) and
was heated to 75C for hours before concentration in

\samgé at fhog temperature §¢rdll$d1 wABert thisttimeathe deagtiph mixtrecwas wduced in

Bact MR P w08 Tyertol i Phiinet Ksdobrefg ot 101 was

waded ﬁlﬁm\mﬁw p‘teéripﬁé,ts férénegl] mSt\m ﬁlt&é&to?v@ﬂleﬁﬂleee@ound asa
pal e eIIow0|I 619 . 4.58 (2

t?IYSéﬁ)l ingwhite 8)1516((1@;_6%9 0). §H617M§Qi 6)(13K50-19.20 (LHGDIS) 855 (1H, dd,

ﬁ@s&z{@g (gé% A SR P legéﬂfﬂ%%ﬁiﬁb%f 5'32 192, 323 %1, 5).

| NTERMVEDI ATE 4 25

2- Met hyl sul fanyl t hi eno[ 2, 3-b ri di ne-3-carboxylic
acid ethyl ester To a sdﬂﬂﬁﬁﬂﬂ!‘hﬁl

(2-chl oropyridin-3-yl)acetate (D. H Bremmer et al.,
Synt hesis, 1997, 949) (8.0 g, 40.0 mmol ) and carbon

&-Sietfanesl firB3/Ath8ng[2,3-3 ]9 ridinel 3- cﬁrhoxsﬂl\ﬁ@ld 100 ni) vvas

added sodi hydri de portjonw se 60. 0 ol

Al tor GPTell hates QEmhoh Al Sabed SomiiAsaran AR to  rapidly
Rixkd hixESo B RLRCiae 58@§.6f 47 %1?915’ i MO SOEIHL} Mk mlxture was

tinme the reacti on m xt ovvedtoco to roo
tsénmpé ptoometeBupelratret fiyrl 4 h. oﬁhe:hzeact(oh rﬁn@urefwfbs@epmnibd between DCM

33&&%\%)6\{1 gﬁ%ﬁ%?%db Lf OJF e s fhélﬁf g\? aé;gg& and concentrated in

f t |
uawe g,lwv%e 21607}6%§%%§1’555' JM%% 9%7“008@?% a0 £Yss59) s (OMso-

d6) 14 20-13.80 (1H, br s), 8.73 (1H, dd, J 1.7, 8.3 Hz), 8.69 (1H, J 1.7, 4.6 Hz), 7.61
(1H, dd, J 4.6, 8.3 Hz), 3.05 3H, s).

INTERMEDIATE 7

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid
To a stirred solution of 2-fluoro-4-iodoaniline (6.0 g, 25 mmol) in THF (100 mL)
at 0°C (ice bath) was added LiHMDS (1.0 M solution in THF, 20.0 mL, 20.0 mmol)

slowly. The mixture was allowed to stir at room temperature for 30 minutes before

cooling to 0°C and Intermediate 6 (2.0 g, 8.3 mmol) was added portionwise. The mixture

was stirred at room temperature for 1 hour. After this time the reaction mixture was



-21 78% . 6H (DMBO-d6) 8.60 (1H, dd , J 1.6, 8.2 Hz),
8.46, (1H, dd, J 1.6, 4.6 Hz), 7.35 (1H, dd, J4.8,

weO.2007kB$3454. 48 (2H, q, J7.1 Hz), 2.71, (3H, s)PCtiGB2007/000310
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(3H, t, J7.1 Hz). | NTERMEDI ATE 5 5
2- Met hyl sul fanyl t hi enol12, 3- b]p%Zrl di ne- 3- car boxylic
acid A mxture of Internediate 4 (12.5 g, 500mm|)

in THE (200 and OH (.50 s treated

OB B G SR 8] AN PRpoREhy Tt A agaddil Whigha precipitate
Fhm &) ArheSthixtirg Had HilteRAM LRARES ﬁﬂ@é&nﬁd%ﬁzd 18a Bale"yré\ﬁﬁ crystalline
this time the reaction m Xture was reéduced in 10 vacuo

tsolid (29 £h84%d). ofy (M SVedsh i 00\ABt0Sr (LS 6r $)1 0.8 61 H, s 8.36 (1H, dd, J

Irod bhentenen 7 i a8 TR (e, 7550 nper.o0 (1.0 78

tarh| r white solid (10.6 g,
3 "ES%ETF?%“A)&@‘@?%%@%@%?%%&&H br s, 8.55 (1M
dd, J 1.2, 8.2 Hz), 8.48 (1H, dd, J 1.3, 4.5 Hz),
7.49 (1H, dd, J4.6, 8.2 ( s). 15
| NTERVEDI ATE 6 INVRRMEDATE S
2- Met hanesul fi nyl thi eno[ 2, 3-b] pyri di ne-3-carboxylic
aC| d Oxone (14.5 3 0O mmol ) dissolved in water (25
d amaio -mﬁhV]bBﬂ/zengtl rred m xture of

Imn;teL'rﬁg év\gisrﬁng 6&1?1{{01? 094-10 o-3THR r_oom Aéﬁlﬁ)%éf@é u‘% %Sfrr%%p WTﬁéM (50

ThE) wesmided Wwair2 Qg ) m&mn@rtatc@doégehm@m@ M. 2 306bl). The
m.) and water (200 nlL). The gr ganic layer was dried
(rmsm}lxgmwe%ﬁmcwa%@tm org redayers Wgra aspatediang the organic

8%;9? D,\,E%m%g) ‘%H 20 a%r%gq Ww’ﬁ? %s‘éeqh% &%}1%? ?’ﬁ"ﬁg%s abrown solid

X1.05 g883%hiz py (BDER) (.IH,(1H, d,J7L2H.z§i D) (1H, d6,1J ((21B.3d4),7.15 (1H,
J4.6, 8.3 Hz), 3.05 (3H, s). 25 | NTERMVEDI ATE 7
21»[/(823-15%8@@ (ZHP @dopheny) am no] t hi enol2, 3-b] pyri di ne-3
-carboxylic acid To a stirred sol ution of
2-fluoro-4-iodoaniline (6.0 g, 25 mmol) in THE (100

m.) 30 at OC (ice bat h)INERRMEIHATE VDS (1.0 M

solution in THF, 20.0 nmL, 20.0 mmol) slowly. The

m xture was allowed to stir at roomtenperature for 30

'E @Hfo§<§-4t18(ﬁ@'1ﬁsot&@@%‘n%b&&egg and Internediate 6 (2.0
.3 ol ) was added portionw se. The ni xture was

st i r r e"Eab astiraosolttioné 2ethlore-4-iododnilio(l.0 3.2 mmdl) i DCM (50 mL)
%@%W?%ﬁ g%igq}g) %lfé)twléﬁ%}’%%phosgggeo(zﬁg%lsg% ﬂ151 mmol). The reaction

mixture was stirred overnight before the layers were separated and the organic layer dried

(NazS0O4) and evaporated in vacuo to give the desired product as a brown solid (1.0 g,
86%). du (CDCls) 7.79 (1H, d, J 1.9 Hz), 7.58 (1H, dd, J 1.9, 8.4 Hz), 6.97 (1H, d, / 8.4
Hz).

INTERMEDIATE 10

(2R)-2-[({2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl } amino)-
methyllpyrrolidine-1-carboxylic acid tert-butyl ester

1-(3-Dimethylaminopropyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol)
was added to a solution of Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole
(98 mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol) and (R)-2-
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-22 poured onto ice and when at anbient tenperature
citric acid was added until a precipitate forned. The

wonad7ises4pas filtered to give the title conmpouRdT&aB2607/000310

pal e brown crystalline solid (2.9 g, 84%. 6H
( DMBO d6) 14.00-13.00 (1H, br"<)5 10.80 (1H, s), 8.36
(1H, dd, 1.3, 8. 1 Hz), 8.32 (1H, dd, J, 1.3, 4.8

ar?z&omegﬁr M pmroh ng&m%lo 1 g%? m;jng)lgl% ]ﬁ}\lgdlp}% hyffo?rhgmide 5

Y HERMEREAion Snixflrd RadlQirred at 1.t 56E f@ R, th¥?p&tea ﬁl‘t@ﬂ(ﬁ‘)ﬁ 25 mL).

enZzene 10 To a stirring solution of
Hhie otizanic svéuthyll s Washed with@atgbrive B nRHIL)j dridd@a6$04), filtered and

0 d t.hi opho
s iR S BveuioMh ol TR Fhar Bt biGRRGHEREq o cotumn
@mm‘c@gﬁﬁ)medse@g 4t NRexlaBNARID AW 1@ give e Bl LEbrdnl Rehich was
or gani c ayer dried (Na2SO4) and evaporated in Vacuo

evanprated fram etbeite giveprvadifranad 34 nig, SWbo)s SLi(@DCLD 1057 1H, s),

?93%3?'5&%%’83947@5? D S Fd 43Py 7y, 730G 48P U, m,

38)82-1.08 ERWER), ATﬁ 935 @}ﬁhpaqs% 860 (I m), 1.78 (1H, m), 145 (9H, s).
-isothi ocyanatobenzene 20 To a stirred solution

2-chl oro-4-iodoaniline (1.0 g, 3.9 mmol) in DCI\/I(50
nm.) was added water by thi ophosgene
(476 ng, 4.1 mol ). Thelc—ﬁrj;j":3}%V Géi&‘it.\.ﬁgli’lure was stirred
overni ght before the |ayers were separated and the

Na2SO4) .and evaporated in vacuo
eyblamigodthienol dpblaviidige-3-parpogyl} amino)-

g@gﬁ@gog@a Jisaarzo,a%c (ifhfliny b8 1), T 58 (1H, dd,
' '\WERME‘R@@ Int(i‘ﬁﬁ@d*ﬂe V(({ﬁ {n@?-@ 35 'm?mﬁi) 41~h33ﬂ0mnzdtnazole (98

A Ry Pppe Db s REEFF BB 10 T iadt 0 bio0- b i glvigmino-
é@d@)@ Hﬁbb&‘ﬂirﬁﬂi‘e 'Px?@fdéﬁ])bhhe @ra@%g astyd Finfist) Shedise: thhﬁ!iﬂo%‘ethyl) 1-

was added To a sol ution of
Cepmgh@ng (1714(m§d) ?ﬁ;rmr@lﬁﬁl theoiethod of Intermediate 10. The title

R BAS AR bR A o S Rl ormy139 v 64%. o0
@439%%4%11@ /@81%036/@.910 08.04 gﬁ{ brs), 7.54-7.43 (3H, m), 7.32-7.30
m nonet ZBOC-pyrroflidine n%l 0.72 i nrmlm
HI,MHNAeﬂa%éfhm)beﬂﬁrﬁso(éH( B81), 3.53-3.35 (3H, m), 2.18-1.86 (3H, m), 1.78
(1H, m), 1.45 (9H, s).

INTERMEDIATE 12

(2-Chloropyridin-3-ylacetic acid

2-Chloro-3-(cyanomethyl)pyridine (D. H. Bremner et al., Synthesis, 1997, 949)
(10.3 g, 67.1mmol) in conc. HCI (100 mL) was heated at reflux for 3 h. The reaction
mixture was concentrated in vacuo and the residue suspended in water. The white solid
was collected by filtration and washed with water, then dried in vacuo yielding the
required product (11.15 g). 8y (DMSO-ds) 12.60 (1H, br s), 8.32 (1H, dd, /4.7, 1.9 Hz)
7.86 (1H, dd, J 7.5, 1.9 Hz), 7.40 (1H, dd, J 7.5, 4.7 Hz), 3.75 (2H, s). LCMS (ES") RT
1.85 minutes, 174 (M-+H)".

3



m.). The reaction m xture was stirred at r.t. for 20
h, then poured into EtOAc (25 nL). The organic

weabarosgaaswas washed with sat. brine (3 x 25 nmeET/GB20@®M00310
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(Na2S04), filtered and concentrated in vacuo to give
a brown solid. The crude prodt?é‘t was subjected to
columm 5 chronat ography (Sl 02, 4:1 hexanes/EtOAc) to
give the title conpound ch was__evaporated from
ether to give a hard fom;r ERMEDIATEdS  py (cDCL3)
11.67 (1H, s), 8.35-8.33 (2H, m, 8.04 (1H, br s),
7.54-7.43 (3H, m, 7.32-7.30 (1H, m, 4.19 (1H, m,
$2mloﬁoﬂﬁlcﬁﬂﬂ—vlrabetlésacﬁ&nﬁtlﬁ'5es(t@rH , 2.18-1.86 (3H,
, 1,78 (1H,

(23) Forgs P%SQH(% oty 17 @%ﬁ%ﬁe#\g e ATE%lﬁ%Ctlévas added

%c&#lpéfﬂdrﬁier@ 3nEasPo ﬁﬁﬁ&lgﬁt’fﬂ ihe }mxture heated at 70°C for 18 hours. The
yl [ pyrrolidine-T-car oxylic acid tent-butyl ester

@olerpnas saprd reumvwhvemmd itegie The(titlocampound 36a palsibyown oil (4.63 g,

h?fl ﬁﬁﬁ%@% ﬁZ’% i 4. 73 Eggl‘z)‘.gz‘o{%z(lmd)m 5,1.9 Hz), 7.43

J(Il(I3d&j'JfEB§ ayt ﬁEj (Qﬂog)yh)@ %3H84)b<L@MgI(E§+) RT 2.40 minutes, 186
hydrochlorlde

(8D ani nonet hyI) 1- BOC- pyrrol i d| ne (144 ng, 0.72
mol ) by the nethod of Internediate 10. The title
conmpound was evaporated fromether to give a

col ourless hard foam ( 1RTERMEPIATESH (CDCLl3) 11.67
(1H, s), 8.35-8.33 (2H " m, 8.04 (1IH br s), 7.54-7.43
(3Hnr)73273020(1Hnr)419(1Hrr)382378

b(SQV'hc ]ac121§nethv1 ester

( 2- Chl”IQfaDsw}uitlcdi of- Iﬁteylhé(ﬁa‘teﬂB ((4 ag, d2 1 mmol) and Intermedlate 1(6.16 g,
22 mphinesy éﬁs‘i&%%&%eh%%%g‘ SR HRGe (105  24.3 rmol,
Ot % ddpefsiBCinHihe R Si1)) efteGhlixire 5&%@ Ligpted errog’mnemﬁégﬁture for 15

reaction” mxture was concentrated I n vacuo and

meimirgs thenepted ded0Chfond thenrs. The redetive wae boaled,waen poured onto iced

GrATD gy dbe gibus R s SOEPaL b Rs 3G S 2P FL) e
g%r)m})ﬁ{eﬁ &Qrﬁ@ﬁa@mé—%ﬂﬁ@mﬁ% "(‘]ne@r(l\/ﬁ%@@ fﬁ?eréd)lﬁld tHél solzfenﬁls removed

dzd yagip, Sl:heztstﬂkwe)llo“esow Wmmtur@tyd wilttvehapsls) gie a finggeliow solid
es 4 B2007
e R eaesich i Ak v S i R SR R e tgion o
gy Wk 188 L8Hipound as a pale yellow solid (1.73 g). 8u (DMSO-ds) 10.30 (1H, s),
8.36-8.31 (2H, m), 7.87 (1H, dd, J 1.9, 10.0 Hz), 7.70 (1H, d, J 6.6 Hz), 7.51 (1H, t, J 8.5
Hz), 7.42 (1H, dd, J 5.7, 8.1 Hz), 3.94 (3H, s). LCMS (ES") RT 4.00 minutes, 429

(M+H)".

INTERMEDIATE 15

2-(2-Chloropyridin-3-y1)-N-methoxy-N-methylacetamide
Intermediate 12 (500 mg, 2.9 mmol) in dichloromethane (20 mL) with N,O-
dimethylhydroxylamine (300 mg, 3.04 mmol), EDC (583 mg, 3.04 mmol) and N-methyl-

morpholine (0.98 mL, 8.70 mmol) were stirred at r.t. for 18 h. The reaction mixture was

washed with 2M HCI, and the organic phase was dried (magnesium sulphate) and



To a suspension of Internediate 12 (3.88 g, 22.6 mmol)
i n methanol was added 5 acetyl chloride (1.8 nL, 24.9

wonoid7)osgaas t he m xture heated at 70C for 18 hoBCT/GBENE/000310
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solvents were renoved in vacuo to give the title
conmpound as a pale brown oil (%f 63 g, quant). 8H
( DMSO- d6) 835(1H dd, J4.7, 19Hz) 788(1H dd,

sopgcesl%@%d'é% Pzrlcug) &E@%’étt’lg’f?% Yﬁél%zf’hé erhY.H a%eége e weﬁed the zitle

ZAXF})?%WIE‘%%M 0- 5%?’1{%58;@) t h| Eéllé{ %‘]1 f)jy4r7 9 Ie{-z)’ 781

4 Haddokyb,i 1c He), & .46ty IddeB”i 5;4 7|Hz),ae %3)(2}{ JishrB. gf (3H s), 3.15 (3H,
[ nter ' 3, (4.1 ,221mm nd Internmedi ate 1
(58-. i@li\r&dl(%gjg%.zlémﬁ%% ALALY7 ﬁnder ni trogen was

added sodium hydride (1.05 g, 24.3 mol, 60 w %

di spersion in mneral oil). The m xture was stirred at
roomtenperature for 15INFERMEPIAAE1Geated to 90C
for 3 hours. The reaction was cool ed, then poured onto
iced water (200 nL). The aqueous phase was extracted

V-t CEIOEAS- ok Sp i BRS -{-N-mEhS x v-ACHRI AL cBh @M ¢S washed

wth brine, dried (MSH), filtered and the sol vents
r enov diteppedipteadd o0 nigh b 28 mm&ly)“gaéﬂlsewvs@m lanbéS mL) and treated

e TN R —
aifzh;q:"ou?dddhﬁbbtl? dn%@iﬁsh%dﬁﬁﬂxpﬂldtdhrorﬁatﬁzrjﬂﬁl (Sl@i &thyl acetate — 5%

ound as a pale yellow solid (1.73 g). 8H(D|\/S d6)
g‘;gglql m—pthgl)acetag),gsgelglrg]thq paquirgd profugt(263 pg) @sia white solid. Sy

yoins dpPs. 36 Yy ad[ 3 st B, 359 a3 ol oy 385 El Y 38 om0

5?5(23(115@. RIMB(BS )R U18e $indi2S) 28%/268H M) "] NTERVEDI ATE

2- Chl oroRyri di n- 3-yl ) - N-met hoxy- N- net hyl acet am de 30
Internediate 12 (500 ny, ng;@%n di chl or onet hane
(20 mL) with N, O dinethy m ne (300 ng, 3.04
mml ), EDC (583 ng, 3.04 mmol) and N-nethyl -

0|r}_F 0_4918 870rr

! pRAgine late
HCl .
L b8 005‘%%3‘264 %18%%96%7 %%*%%%%% jgmol) was
cddedportiateise omervHrmm toGmxtet of fragimed{z8 023.71 g11%§ myhol) and

ace e; vielded the tiltl conpoun

P Sorer b bwesi O3: HoBrepe Bl syhibests 190705 2.7 ¢
3% mmol) in DMSO (25 mL). When gas evolution had slowed the mixture was heated
at 70°C for 3 h then left at r.t. overnight. Water (150 mL) was added and the liquid
decanted off from the resulting solid. The solid mass was treated with ethanol (40 mL) to

give a fine white suspension which was filtered off, washed with ethanol (10 mL) and
ether (2 x 15 mL) and dried in vacuo at 40°C to give the title compound as a white solid
(2.90 g, 48%). 8y (DMSO-dg) 10.40 (1H, s), 8.40-8.30 (2H, m), 7.85 (1H, dd, J 1.9, 10.1
Hz), 7.70 (1H, d, J 8.5 Hz), 7.55-7.49 (1H, m), 7.43 (1H, dd, J 4.9, 8.0 Hz), 4.43 (2H, q, J
7.9 Hz), 1.41 (3H, t,J 7.9 Hz). LCMS (ES") RT 5.27 minutes, 443 (M-+H)".

EXAMPLE 2

2-[(2-Fluoro-4-iodophenyl)amino]-N-methylthieno[2,3-b]pvridine-3-carboxamide
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(1H, dd, J7.5, 1.9 Hz), 7.40 (1H, dd, J7.5, 4.7 Hz),
3.93 (2H, s), 3.76 (3H, s), 3.15 (3H, s). LCMB (ES)

W&R0®/02481 nut es, 215/ 217 (MH) +. 5 | NTERVEDI APET/8B2007/000310

2-(2-Chloro- | -oxypyrldln 3

-yl) - N- net hoxy- N- et hyl acet an?@e | ntermedi ate 15 (270

nmyg, 1.25 mmol) was dissolved in DCM (5 nL) and treated

10 with nCPBA (324 ng, 1.88 mmlz‘]d After stirring at

r.t. mne@y@ay@mum(lr%aﬂt ofr2Misqlutien in Deiang,c,Y ggiol) was added to

3((:i rect| | (}e/ftrﬂé}fiﬁg%le (?%t}nﬁ%gh% ﬁt(%g{n $us ;@?}ﬁ?ﬁkﬂfim toluene (5 mL).

Af @tﬁﬁlﬁi Exathpledi (ngo inlge0.68 mmmge oap m@hdmd(m@ﬁuxtgx)e Iwsted at 100°C
white solid. 6H (DV5O-d6) J5. 4,

fiap f h. Afber cpolimg the F.pacmn was glgen(ag?_ql( Wst satg: an?glopgllql Zlglj)nde solution
i L g e TS A e o

Wi drdddt (Nag$0)) 2n3 chbgeyiratdd ireva3ue &0 piok plselié Tatirattan with ether (30
b endrfiiapionas e (3o idadenPHEAT GRSl B R PTE 034k B

| .
@rﬁéf)’ f]z?i ﬁ'fgﬁbg'ég@%ga(ﬁﬁ dd, (}31 45, @Hz}37 & (TRl i, 204, 8.2 Hz), 7.46

in-3-yl)aceta Bremmer et
k2 (ZIﬁym) exsi @H, 48.978.3,B19 Hz), 7. 71 @H dZIlSJ 8.7088IHz)i H3DABO br s),

5 m) ol ut.i d sl owe Xt ure was
ha8(88 4. 46 B FE T Dngh s Mt e Ol 1 ohe
Water (150 nmlL) was added and the liquid decanted off
fromthe resulting solid. The solid nmass was treated

with ethanol (40 nmL) to 2EXAMPIEBine white

suspensi on which was filtered off, washed w th ethanol
(10 nL) and ether (2 x 15 nL) and dried in vacuo at

406 -FRofH- M@odd%ﬁeﬁvlhxﬁncqwm@mfmmhaenm mm@idnrd: 3-6ﬁb9ﬂam1de
489 . 3H (DI\/ISOdSI) 10. 40 (1H, s),_8. 40-8. 30

m, 7Psapa1(egl|-ﬁ'on@| Hxagple 19104 ;g 0. Zﬁgl}molj ang) d{rgepqhylamn\lpg0§5 mL of

Z'%%s?hé nin ”ﬁl—ii:F (M b}7 gl%illéﬂgrgé}_lofj@xanjée g 7% eoa)ﬁg\%nd obtained

ﬁsEaS}vhRéF s&lcﬁ(&lrﬂlglme@ SMBMS@-H);)-*Q 12301}@%1\33355(12{ dd, J 1.6, 4.7 Hz),
2-[( - Fl uor o- 4-1 odophen aﬁgam nol -N-nethylth o[.2
31b5L 44,5 LB O 1 G DB G Blg 45 UIEL 907 1.1, 1.9 H),

S ARt T el A1 TR, SR BT s (SR

minutes, 442 (M+H)".

EXAMPLE 4

N-(2-Fluoro-4-iodophenyl)-3-(morpholin-4-ylcarbonyl)thieno[2,3-b]pyridin-2-amine

Prepared from Example 1 (250 mg, 0.60 mmol) and morpholine (0.26 mL, 3
mmol) by the method of Example 2. Title compound obtained as a white solid (215 mg,
78%). 8y (DMSO-dg) 9.22 (1H, br s), 8.34 (1H, dd, J 1.4, 4.6 Hz), 7.81 (1H, dd, J 1.4,
8.0 Hz), 7.68 (1H, dd, J 1.9, 10.5 Hz), 7.50-7.46 (1H, m), 7.35 (1H, dd, J 4.6, 8.0 Hz),
7.13 (1H, dd, J 8.6, 8.6 Hz), 3.54-3.48 (4H, m), 3.43-3.39 (4}, m). LCMS (EST)RT 3.17
minutes, 484 (M-+H)".

EXAMPLE 5
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a solution of methylamne (1.5 nL of a 2M solution in
THF, 3.0 mml) in toluene (5 nL). After 5 mn Exanple
wa 202588335, 0.60 mMmol) was added and t he m xt urPeT/oB20EM00310
at 100C for 4 h. After cooling the reaction was
quenched with sat. ammoni umchioride solution 5 (75
rrL) and HO (10 nL, 2M then extracted with Et OAc (80
The oranl c hase )E/vas dri ed (

W|th ether (30 m_) andflltratlon gave t he t|tIe
ound as an off-white solid (138 ng, 57% . SH
( CDCIRiméthybBinfibtdm bir.5 s, ofé 24 splbion dinihexhng, 340 minot) was added to

a7sa)gg1ozuq8ﬁ% lg}étli'lyh%jegaz{]gel@ q'qg)mf%%m{l{lﬁn%géng iS %1{')_'8 A?ef 10 min
]%jéé:l%lé hi%éf %g 0.86 nﬁﬂol Q&l t%lL@Qe F_%)giﬁL) ere) éd(ﬁd %& thelsMinre heated

m nut es
R 9D £drl6unr Aftér dooting tfen'gxixtlaﬂms quéegchied Wmtthg@H 6F embs PM) and

3 bl bi\j/r@j“&’OEtghb‘ %ﬁ%@ln}bf m |n?'FE)t E];hgré;ﬁlgﬁr e%d)fr ?TEE’%%FF%' \Serg’ washed

\étxlpéﬁt St (58 li‘nIL)n A NLS @,)nalchnéentrated inwhdido glve a yellow solid.
le 2. Titl'e conpound obtained as a white solid
Iﬁﬂlrat@n v@ﬂ%exaﬁ%@@;\]gmldé ) ppd firatios) gave t}glt(equmpgand asa

f(]aiqﬂi/eqlw sojld%éS %sé/op*z%H(gﬁ%g)-%@é 1@0(&131 br {)'Z§37illg7brd J44
15,‘%9 7 736(1ﬁ5b§&'j7 Siﬁzz 374677(1}18b9d HZio 4 Tiz3, 547 @@1 (bitil J 84, Hz), 7.37

. 20 m nute 42
(LA iehlstT 4 Z)RNVPLAT, 7110(1H m) 3. 30 (4H brs), 2.21 (4H br s) 2.14 (3H, s). LCMS

0-4-i10 4 - 3- (nor phol i n-4-yl carbonYl )th
&:ﬁ&ig%zzu TIPS g?ﬁﬁ@rﬁbn 25 Prepared from Exanpl e
1 (250 ny, O 60 mmol ) and nDrphollne (0.26 nL, 3 nmol)
by the nethod of Exanple 2. Title conpound obt ai ned as
a white solid (215 ny, 7&EZAMELEG\VEO d6) 9.22 (1H,
br s), 8.34 (1H, dd, J 1.4, 4.6 Hz), 7.81 (1H, dd, J
1.4, 8.0 Hz), 7.68 (1H, dd, J 1.9, 10.5 Hz), o
71 60BHond® 2 {fhidrophenylVangino [-VH2  3ddihydréx GoroBylithidnd[2.3-FlpyBdine-3-
(1H dd, J8.6, 8.6 Hz), 3.54-3.48 (4H, m, 3.43-3.39
carbpxagide  OMS (ES) RT 3.17 30 minutes, 484 (MeH) +.

S %181%91%195@ §??th@ 4 Ml&ﬁ%@@ane 280 Muh@l) was added

nmet hyl pi per azi n- 1-
W 3 suthenyf 2,2 -direetb$121,3-dinx@lane di-methanaming €249 mg, 1.9 mmol) in

o llglﬁnq%:@% %G&:}g‘[g]al es ?ntermedflate 2%%6’ r%lg%ljg rr11f1m5]l) W%X 38&d and the

mixture heated at 90°C for 4 h. After cooling the reaction was quenched with sat.

ammonium chloride solution (5 mL) and HCI (5 mL, 2M), stirred, then extracted with
EtOAc (2 x 25 mL) and DCM (25 mL). The organic phase was dried (N a504) and
concentrated in vacuo to give a solid. Trituration with ether/hexane (1:3, 10 mL) and
filtration gave the fitle compound as a white solid (95 mg, 57%). du (DMSO-de) 10.64
(1H, brs), 8.36 (1H, dd, J 1.4, 4.7 Hz), 8.20 (1H, dd, J 1.4, 8.2 Hz), 7.89 (1H, dd, J 8.8,
8.8 Hz), 7.69 (1H, dd, J 2.1, 10.6 Hz), 7.58 (1H, dd, J 8.8, 8.8 Hz), 7.48-7.41 (2H, m),
4.86 (1H, d, J 5.0 Hz), 4.64 (1H, t, J 5.7 Hz), 3.72-3.66 (1H, m), 3.52-3.36 (3H, m), 3.31-
3.22 (1H, m). LCMS (ES") RT 2.80 minutes, 440 (M(’Br)+H)".

EXAMPLE 7
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a solution of 1-nethylpiperazine (0.333 nL, 3.0 mmol)
in toluene (5 nL). After 10 mn 5 Exanple 1 (250 ng,
wO02607/089335) and tol uene (2 nL) were added and POE®/GB2007/000310
m xture heated at 90C for 6 h. After cooling the
m xture was quenched with Na©28¢50 ni, 1M and
extracted with EtOAc (50 nL plus 25 rrL) The conbi ned
anl c extrac{ls vvere vvashed

!!»?a%ﬁ?l |d Trlturatl on W|th hexane/ et her (10 1 30
iltration gave the title conpound as a 10

pal e ?fépthfﬁm Edalﬁﬁléﬂ (150 nf7 %34 mto]) B 2edijnethyl3,3-dioxolane-
%1H i 31%’6 @- ]|421}1L Eﬁgéagyﬁﬂ%ng%%t@fzmgl%& Title compound

E) ,n%ﬁ,)q? J?i ]%ﬁze/zlﬁmsogg (%zg e 57%) (ﬁﬁ]ﬁwsé -db) H@Bs gﬁ{kﬁi 8.36-8.35
)H, o8R0 ((HSId,BM.2, 9 H), TAk3.87 {IH, I@WH)f»(lHl ad,EMAIY/PL(E4 Hz),

6 2 4 Brono_2 f] hnI .70

LB 391y EhLhap2 SODYBG o PEIrd 4 e Bk 482 37>
! h h Y8 fa@, A) BoME (ENT) RY 2.91 minutes, 488
églért?el ,}ﬁi@i Slfnsml(?}{ 91%9%%60%3@ (12% t?)/I a sol {Jt [ %n of

PV2HYT.met hyl - 1, 3- di oxol ane- 4- net hanani ne (249 ng, 1.9

mol) in toluene (4 nL). After 2 mnutes Internedi ate

2 (150 ng, 0.38 nmol) was added and the mxture

heated at 90C for 4 h. AftEexA8P@LER] the reacti on was
quenched with sat. anmmoni'um chloride solution (5 nl)

and HO (5 nL, 2M, stirred, then extracted with EtOAc

- = A K LA, - — \ C] J '.
sol i d Pr@atddtm@h llﬁlﬁrrmdidi’te et(hes/gh exa rmanél; aﬁd eth@l (m:c)hlca'odl-
filtration glave the title conpound as a

(0951013@1&573%( Jacgiatq BB RIeynaIe! ¢4, SJ(iiilpqszsb}9%7) 34@ éég g, 8.58

%Hﬂg%l) gg I_]|1e éthé‘«j gEgalhB%l %“H%’ &%ﬁéggg?bta%neﬁ c?.ﬂ' a ﬁl@ya‘ﬂéx% solid

1916 gi'l%;’/é)) Zﬁ%@)l@ﬂﬁrd&ido 33 (BLBr 3. 820-(21)[{ dwwﬂzm O4ZHL, d, J7.8

szzz 89 G61,(ddn/ 1,9 108 H), @%@f( 31#(8«1 sza 7351? 7366 @%zm) 441 (2H, q,

SRR AP b7 bR s CHSTERE 657 00U P

2-[ (2-Fl uoro-4-iodophenyl)ani no]-N-(2

3- di hydr oxypropyl )t hi eno( |B]VJ i di ne-3- carboxam de
Prepared from Exanple 1 (1@%&6—5&4 mol ) and
2, 2-di et hyl - 1, 3-di oxol ane-

N-(2,3-Dihydroxypropyl)-2-[(2-fluoro-4-iodophenyl)amino]thieno[2.3-b]pyridine-3-

carboxamide 7-oxide

Prepared from Example 8 (200 mg, 0.43 mmol) and 2,2-dimethyl-1,3-dioxolane-
4-methanamine (0.18 mL, 1.3 mmol) by the method of Example 6. Title compound
obtained as a white solid (32 mg, 15%). 8y (DMSO-dg) 10.60 (1H, s), 8.22 (1H, m), 7.90
(1H, s), 7.84-7.76 (2H, m), 7.64-7.60 (1H, m), 7.45-7.40 (2H, m), 4.78 (1H, d, J 4.9 Hz),
4.64 (1H, t, J 5.6 Hz), 3.70-3.60 (1H, m), 3.50-3.15 (4H, m). LCMS (ES’) RT 2.37
minutes, 502 (M-H)".

EXAMPLE 10
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4- et hanam ne (0.14 nL, 1.0 mmol ) by the nethod of
Exanple 6. Title conpound 5 obtained as a pal e-yel |l ow

weabi7s§Bd ny, 57% . 8H (DMSO d6) 10.68 (1H, SPCT/GB2007/000310

8.36-8.35 (1H, m, 8.20 (1H, dd, J 1.2, 8.2 Hz),
7.90-7.87 (1H, m, 776(1H @8- J 1.7, 10.4 Hz),
7.62-7.59 (1H, m, 7. 45 40 (2H, in), 4.86 (1H d, J

5.0 Hz), 4.64 (1H t, Hz), 3.72- 3.64 (1H m,
&[@ﬂmwvnamm@umemmﬂmm@g@@; RT

g [9(12 lréﬂstgrﬁ%o&%%i}cﬂl%&o@rldm@- S o? QJ; {8 YBremmer er al.,

Syneys, 1997 @48) g@om@ggwﬂmmzi)@mdﬁtenﬁmaanqm 2BreM60 mmol) in dry

DOMSAIGs Bty s 6 aésl%i?&yw B g5, D3 dngo b yicn fsperaf oil, 5.06 mmol).
Bhe %lgt@xee{v%saétme (ﬂl??ég%} éltﬁ%%‘or %Qﬁm{tés 9018 he§t11%8to 90°C for

e rret Titl e conpound
ddutrdionsd Ths reacpiah mly’mkd ows pxmr«:cﬂmtc( @atro(i@ mIpegd thglsplid precipitate

gf E)’rg;%?(aﬁ& Oed\?\vlflt waﬁ})%{haggls@gl(rfﬁt&égko L) %«glovﬁz%/ C}_Et 1y1 ether/
ﬁefa?ne((i- o m&tujré' B IﬂLﬁZThe 5011@5%% dﬁ@d l(gzngamum Av&]anﬁég_brystalhsed

. LCMS (ES)
oMeﬁ’mth\Ramr tdgﬁle(tm-mya-cor@ﬁnﬂmwp&leg)rwg golid (800 mg, 45%). 8y

mp&%@%&ﬁ@?&a Sl 51048yl 3ot ST 1352 (HL m), 7.64 (I, 4,7
E%Y "7'4@'(@161 §d ﬁﬁ’? Wﬁ% @8337(1PP<HQGJ8?§ £8ep3r edMs RM3.08

mlﬁuids,r(ESh)3941M3HNJ ((BSO) éé?fe(MﬁHhet hanami ne (0.18 ni,
1.3 mol) by the nmethod of Exanple 6. Title conpound
obtained as a white solid (32 ng, 15%. bH (DVSO d6)
10.60 (1H, s), 8.22 (1H, WXAMIEA®E1{1H s), 7.84-7.76
(2H, m, 7.64-7.60 (1H, nmy, 7.45-7.40 (2H, m, 4.78
(1H, d, J4.9 Hz) 4. 64 (1H, t, J5.6 Hz), 3.70-3.60

( ﬁ -3 c?391d amide
PCT/ @2&9&ﬁ&ﬂ&3§2&mp1€9 (QS(IIhE 0-b &1ameo]Yin ethkoph €npll) was added to
am nolt hi eno[ 2 r|djne carbon%%rlle To a

digrist dnymonypa ( ESZmLLﬁ 128 g ] T AR 1035°C gt 800 psi for
Big ( ”Ig'fe vl atiles witB tré}ﬁ&xye?l’m 17198%’ to %‘fl\%) ar(df gporm;/n réméu% Repeated
nmol ) an dry

L1

Internediate 1
trituration with ethanol and DCM afforded the title compound as a whlte solid (18 mg).

8u (DMSO-d) 11.20 (1H, bs), 8.34 (1H, d, J 3.4 Hz), 8.20 (1H, dd, J 8.2, 1.3 Hz), 7.76
(1H, dd, J 10.4, 1.8 Hz), 7.62 (1H, d, J 8.2 Hz), 7.57 (2H, br s), 7.49-7.39 (2H, m).
LCMS (ESY RT 3.11 minutes, 412 (M+H)",

EXAMPLE 12

[2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-blpyridin-3-yl1(pyrrolidin-1-yl)methanone

Prepared from Example 1 (250 mg, 0.60 mmol) and pyrrolidine (0.25 mL, 3
mmol) by the method of Example 2. Title compound obtained as a pale yellow solid (136
mg, 51%). &y (DMSO-dg) 9.21 (1H, br s), 8.35 (1H, dd, J 1.6, 4.7 Hz), 7.81 (1H, dd, J
1.6, 8.1 Hz), 7.67 (1H, dd, J 1.9, 10.5 Hz), 7.50-7.46 (1H, m), 7.35 (1H, dd, /4.7, 8.1
Hz), 7.13 (1H, dd, J 8.6, 8.6 Hz), 3.32-3.30 (4H, m), 1.78-1.73 (4H, m). LCMS (ES") RT
3.32 minutes, 468 (M+H)".



10

15

20

25

30

DMSO (15 nlL) was added sodi um hydride (202 ng, 60%in
mneral oil, 5.06 nmmol). 5 The m xture was stirred at

woawmosgaper ature for 15 minutes before heati ngCTB20IE/000310

for four hours. The reaction m xture was poured into
water (80 mL) and the solid pPécipitate filtered and
washed with water/ethanol (2:1 m xture, 50 niL)

foll owed by diethyl ether/ hexane (1:1 mxture, 20
m.). The solid was dried in a vacuum oven and
recrystallised from ethap 0 give the title
conpound as a pal e brown ng, 45% . SH 10
(DVBO-d6) 10. 40 (1H s) 8.37 (1H, dd J 1.3, 4.6 Hz),

7..6 ,1 },..J . 8.

Al ¥ |\ b ‘f dij D QIO '@ “ 0 h A A
@élg%g%ldem nut es, (ES-) 394 (MH) (ES+) 396 (I\/H-|—|)+
1 15 2-[(2-Fluoro-4- |odo§2en yl

am noExhpled| (20@nts) pylBiminnd-vBisclssblyrg inl drydelugnea(h nib) pader

I ut i oﬁgﬂugﬁgﬁgﬁ‘g% N{%ﬁ%&mngw%}ﬁngn %r%% %antaﬂ\glsolutlon in

Hb)&ﬁiH r596(’5‘ﬁﬁ‘ﬁ(ﬂ}jo¢di‘ Saninates. aFRAl@hiisutbPa WikiicH oi&ﬂ&rx@.&dlate 3(1.07
for 18 hours. The volatiles were renmoved i n vacuo

gi %.66 amdal) indriytelnene @snbliwas Rislgd and thezgactiophgatad tQahO0°C for 6

%lflr? e%&g raﬁrég 1((@\3{%’3 Bf'\\/n]/ %dtﬁ% %ﬁ}g éé}‘g)’céﬂi}&érg‘taf o&{fﬁ%%%d%lt@ZM HC1
81(3141L§ atdl walter 39 ALY ZThe ﬁua:ﬁre(\ﬂa‘sl extidoted ith, ethlyl Acdtizty (3 x 50 mL),
76, (1H,. dd, J 10.4, 1.8 Hz), 7.62

d_J 8 2 _
ﬂ&e}“ theyorganic phgsep weeg dried oRgr NaggDqand it %PfeHd a@éb%s?lgg}ts pemoved in
% ([]”%72 ni‘Iﬂréuor o,rﬁéf}%ed‘g,%%:e ny %ﬁ]n?%ﬁl}' T gﬁ:b%%f% trbef gd rvslilt 2M HCl (20

myll)]a wtirred aictinmbibntytéhperetunafonid hotrse Jhe anixfumwaEm{rcpnteated in
Lot 9o S B s DU S B s s0m). e

I
%@g}g%s&év%i Eiz’ll:el(a oV@rrNag)Sbﬁ' Cﬁl’te‘f‘e% lﬁ@t@@o%les@é%ve(ﬁﬂ vacuo. The

lﬂis)duaVscSIﬂ Wasl-ﬂntln@ted Wlthldlahylsether}@() mL‘} aa¢ d(lgql-un :@macuym oven to

i s S T w5 s

?5}5) %3%%11]1 1?1 2{% 75N, ED) (R ; }3275121%1}@910416&) 7.59
07/ 088345" PCT/ GB200 /obos

(HL, B DFE) o7 41 (SAoph e (1,051 Fizbioi43.48 (2H, m), 3.41-3.34
LR DY A NG Pt 30D R ME R R WA 272 (v,

EXAMPLE 14

2-[(2-Fluoro-4-iodophenyl)aminolthieno[2,3-b]pyridine-3-carboxylic acid (2(S).3-

dihydroxypropyl)amide

Prepared from Example 1 (1.0 g, 2.26 mmol) and (S)-(2,2-dimethyl-1,3-dioxolan-
4-yDmethylamine (1.48 g, 11.3 mmol) by the method of Example 6. Title compound
obtained as a white solid (425 mg, 39%). &g (DMSO-ds) 10.67 (1H, bs), 8.36 (1H, d, J
3.8 Hz), 8.20 (1H, d, J 8.5 Hz), 7.88 (1H, bs), 7.76 (1H, d, J 10.5 Hz), 7.61 (1H, d, J 8.5
Hz), 7.46-7.40 (2H, m), 4.86 (1H, d, J 5.0 Hz), 4.64 (1H, t, J 5.7 Hz), 3.72-3.67 (1H, m),
3.52-3.38 (3H, m), 3.30-3.22 (1H, m). LCMS (ES™) RT 2.91 minutes, 488 (M+H)".
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5 propyl)am de Exanple 1 (500 ng, 1.13 mml) was
dissolved in dry toluene (6 nL) under nitrogen. To

woOho@/sgd4st i on was added trinmet hyl al um ni um ( 2P88/GB20ar000310

a 2Msolution in hexane, 5.66 nmol) over 5 m nutes.
After 10 minutes a solution eBlinternediate 3 (1.07
g, 5.66 mol) in dry toluene (5 nL) was added and the
reaction heated to 100C for 6 10 hours. The reaction
was all owed to cool to r daXAMBBEISt ure and treated
with 2M HO (10 nL) and water (30 nL). The m xture
was extracted with ethyl acetate (3 x 50 nL), then

3_he - LM - doBRG /S atiicdthibnioE3 o yeiridNr2 SO baylicf dcid E(RY3-

and the solvents renoved in vacuo. The crude residue
108 net hanol (30 nlL), treated with 2M HC

20 t f -
(20 Pl ELER:3\A0 Tl SRS LAl otk
diobeslbed- ylbrhéthﬂMnﬁdeHSﬁ 2. ﬁi)mmi)ibyaﬁtenncthetﬂomxmldﬁ Ry [Title

o abnedmp prdkiso AT HE Vaphr GO G S 6 TR, b9, 836
. t h |
é?ﬁé”?-’%?&"f%k?ﬁéégﬁﬁé 55 HD.RSs (1 b SR Ay S0 sHY7.61 (1R,
4jxs. smx)npwmea(SHammal 86 (161, IdoWSS)cHz)d4(64QUHrﬂgJ 51791%) 372367

RS o Bl 2 g g

Q{;IE)+75920(1H d, J 8.1 Hz), 744741(2H m,
5

(1H , 51Hz)354348(2Hn)341334
(2H, , 1.75-1.67 (2H, m. LCV5 (ES) RT 3.22 ninutes,
472 (I\/H—|)+ EXAMPLE 14 25 6
2-[(2- FIl uor o- 4- i odopheny!l no[ 2

3- bl pyridi ne-3-carboxylic acid 2(S), 3-
d| hydroxypropyl )am de Prepared from Exanple 1 Sl 0 g,
Henyl)amino Hhiepe(B\3-blpyrdinp-dxearbaxylic acid methylamide

éxgh%?Ethed$ﬂ%?§ﬂ]gﬁggﬁ%%(ﬂ%ﬁgg1ned a(M)&gﬁ ?ﬁﬂégﬁhofOf

ﬁé&?fleﬂ‘ﬂme %9%11: (OHS(nEJNﬁ@ gfiol) By Gié rhdihbd bﬁl‘ixalﬂalaﬁ (T compound
30 3. . 8.20 (1H, d,

J
bbf}amed aye v&(hqu so]g|d (1\_25];@g,5§37f3@) SH'(DMSQM in83 gll-g(bg) 8%(11{ dd,J

§ a9z 38 Byl /LA RAT, 79 @8: B5Ebo (fn ¥ G2, 1bs e,

3.59Q18; &2 X(8.81.8.8Hz), 77 4EG)H ), 2. A&l(llﬁ ﬂdlLE&Z 4881z),2.83 (3H, d,
& + D 2007/ 088345 PCT/ GB2007/ 0003 MPLE
8.5 Hz). (LCMSUBS0- BT Bekapiweiss %&Qﬁ%%ﬁﬁm’% &)M H
3-b] pyridi ne-3-carboxylic acid (2(R) 3-
di hydr oxypr opyl am de

EXAMPLE 17

2-[(4-Todophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid ethyl ester

Prepared from ethyl (2-chloropyridin-3-yl)acetate (D. H. Bremner et al.,
Synthesis, 1997, 949) (750 mg, 3.8 mmol) and 4-iodophenyl isothiocyanate (1.0 g, 3.8
mmo]) by the method of Example 1. Title compound obtained as an off-white solid (800
mg, 50%). &y (DMSO-de) 10.34 (1H, br s), 8.33-8.30 (2H, m), 7.79 (2H, dt, J 2.0, 6.7
Hz), 7.43-7.31 (3H, m), 4.40 (2H, q, J 7.1 Hz), 1.40 (3H, t,J 7.1 Hz). LCMS (BESY RT
4.31 minutes, 425 (M+H)".
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5 Prepared from Exanple 1 (500 ng, 1.13 nmol) and
(R -(2, 2-di net hyl -1, 3- di oxol an-4-yl ) net hyl am ne (655

wQ2007/08€48m01 ) by the nethod of Exanple 6. TitPeT/GB2007/000310

conpound obtained as a white solid (100 ng, 18% . 8H
(DVMSO-d6) 10.67 (1H, bs), 8.382¢1H, d, J3.8 Hz), 8.20
(1H, d, J 8.5 Hz), 7.88 (1H, bs), 7.76 (1H d, J 10.5

Hz), 7.61 (1H, d, J 8.5 Hz), 7.46-7.40 (2H, n), 4.86
(1H, d, J 5.0 Hz), 4.64 (MPL 7 Hz), 3.72-3.67

10 (1H, m), 3.52-3.38 (3H, n), 3.30-3.22 (1H, m. LCVS
(ES) RT 2.91 ninutes, 488 (MtH) +. EXAMPLE 16 15

%{ {gtlcléd&zglﬁeﬂﬁgdhbm@émhlemmﬂmrfﬂbvﬂndmmmrbomme
1 om Fheehradpationo mgaico, 4B Pinars RaDE (- hloropyridin
$OhHLd Gt ! f%ﬁyéuﬁ{& Fall By sid G997 gab) (sbo%gﬂzois) mB¥%)) in

e conpound ~ obtaihed as a

pMSE@ (Hbinlx)lwés]ﬁﬁiedgodlﬁﬂl%ydnéé{I@Emedanxm 8When B]volutlon of gases

1H, .dd, 8. H,
g cﬁﬁmghezl t ;eact—;orggmﬁtﬁ_q Wzbqg"eateg fgg‘? ]ilci tﬁ%f“& I Zkf%r ’t}TBtUéle the
%ZMOrﬁglﬁué%Ve{syduréa%nto] ic8afld eﬁre;%tédghtsosﬁ((?gﬁ 7}& ﬂ@ng[,}r HThe organics

e, dricONSat¥3) 2 tBnanaprireiad ersvac’aem 2182 abEYWO BISBiLE- Column

LpYP e S 153 Bt iRt ) PR S e conpoup g yetion powder

f‘ﬁ}x%% 1"5‘%)9% EMSGIH6§EIG"Y1 (1H, s) 829 (1H, dd, J 1.5, 47HzR 7.75 (2H, m),

orop i n-3- acetate (D. H. Brermer et

a
BpANESI& T 1BST] Hg)q,g)39((1510dd,g18 3, 438 bl 7 1 %(ldL, d, 7 8.3 Hz), 2.24 3H,
- i.odop v i ocyan @ g, 3.8 mol) by the

tHo Sgﬁg% rééghrf %t%@é und obtai ned as an

off-white solid (800 ng, 50% . 8H (DMSO d6) 10. 34

(1H, br s), 8.33-8.30 (2H, m), 7.79 (2H, dt, J2.0, 6.7

30 Hz), 7.43-7.31 (3H, n),E_P@@_L(EzLQ q, J7.1 Hz), 1.40

(3H, t, J7.1 Hz). LCVS (ES) RT 4.31 ninutes, 425

(MtH) +. WD 2007/ 088345 PCT/ GB2007/ 000310 -32 EXAMPLE

24 4-Brc 10421 fhateephen®l) Mimhhﬂnbmm@hﬁimleénmrbomtnle

f2,3- yrldlneSCarbonltrlle Toa |rr solu
of Inl4 %-ﬂ@og)-{-g{@@nﬁ@langto (2)556 3(2_

éﬁfogqyyﬁﬁgg%-?pgg&%mﬁ%gg%l 1)1949 ?fS %)ZB di, gyﬁt@esm"‘&@f @;19):—‘(1 65 mg, 1.08

DIVBED) (26 stinjedds DMSOAd26 adi) ami hgcﬂumdafd(ldﬁ 62myg, 143 tnmol) added
PERIoRGHT i 57 RS Of Gise SR GpishE e oSt BN s feated for 4
thhk 8040, "BfitMRis time the reaction mixture was added to ice (50 mL) and a precipitate
formed. This was filtered and purified by preparative HPLC (pH 10, 2-3 min) to give the
title compound as a white powder (30 mg, 9%). &y (DMSO-ds) 10.45 (1H, s), 8.31 (1H,
d, /3.9 Hz), 7.75 (2H, m), 7.51-7.38 (3H, m). LCMS (ES™) RT 3.49 minutes, 350
(M+H)".

?

EXAMPLE 20

2-[(2-Chloro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonitrile

Intermediate 9 (300 mg, 1.01 mmol) and (2-chloropyridin-3-yl)acetonitrile (D. H.
Bremner et al., Synthesis, 1997, 949) (165 mg, 1.01 mmol) were stirred together in
DMSO (20 mL) and sodium hydride (48 mg, 1.21 mmol) was added portionwise. After




reaction m xture was poured onto ice and extracted
into DCM (2 x 50 nL). The organics were dried

WO BZB8¥us and then evaporated in vacuo to gi vePaT/IBaw47/000310
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resi due. Colum 10 chromatography (Si 02, 5:1

hexane: Et OAc) gave the title-38npound as a yell ow

powder (198 ng, 15%. 6H ( DVSO- d6) 10 11 (1H s)

8.29 (1H, dd, J 1.5, 4.7 Hz), 7.75 (2 %
geplutiontof gases was-gomplete g reagiiongpixtuye 8"“1 heazte%fqriﬁ)h at80y@ After

il 8 iflin @) o bR Fradeithio DOV @ x

20 [n{14); Bhishtvaa-dried (NajSGa) i anboalddiienauo to give a yellow residue.
p3ri di ne- 3-car boni t I |
hgrreﬁ%uezéf'aq BIoSIa 1o SRRy BB GO (A5 Qo) o
, |
g%}d)thé‘ﬁﬁf Qéﬂ‘}@lngn t ehgevrbo%i #@m 9%39?‘1/@'5 5%1,()91155(50'516) 10.38 (1H,

fenmner e €S| s

ﬁp gmsgnH WereL.514.8 ERl 8.00 OF5Q) g 20 Tii)) 7. 80@215;1@1),0;.142 (1H, dd, J 8.0,
i 7 35 (B, Gt Tl EMe GRebRITe ( ats M2 F

was heated for 4 h at 80C. After this tine the
reaction mxture was added to ice (50 nL) and a

preci pitate fornmed. Thi s EXeAMPIIRE 2t ed and purified by
preparative HPLC (pH 10, 2-3 min) to give the title
conmpound as a white powder (30 ng, 9% . OH (DVMSO d6)

b0 ff-ﬁhfo}('f-m 1§&onl§nﬁ3anﬁﬁab']th1@§o[d;3 ylavﬁdlhB-Brca?boZ@hé 3¢d (Mamino-2-
7.51- .38 (3H, : 3.49 mnutes, 350

20 30

bl ﬁfh Mgt e SR EARE Y 37 AR bRk heyane, 5 mamol) was added

1o Q30101164 Hf BOWidmeH-pleaRrophng (28/MnpA8.8 thanbl) in toducpB(5 mL).
H  Bremmer et al. Sjént hesi s, 1997, 949) (16% ny,
Afipr 1fmpinytesExanple; I (508 med dbamol) was pesd FriyixtyFrheated at

d
S@?W@rﬁ%%s (AR dodinThe stackipn TR helbiRq 86 by, 6%(16%“1151 ydroxide
-sBBmeﬂ 01 uinilp and ExtpresdsyitiaBtQaeilOd el X FBher@gatic phase was dried
eSS and crmommiiaies 6 gto hudibers p0h: b Distiomy by im0 mL)
%gﬁéﬁﬁ a%%‘ ot 0L e o um%)s e[fiééno“v\élﬂ *@E@&é’%%@' 8 (DMSO-de)

evapor at uo to gi
rMesi2du, m)mm(m,sdddue was) Kby 8¢1(EHd, ddy Jddl, MHz) 7.80-7.40 (2H,

v 40 {58 Clbaibud Q8120200 S bheidr . (g 2048y 0. /5.7 B0,
?4@@@%%%4“?@8) K% R 8B %ﬂ‘{fdd, 742 (1h,

J 8.0, 48Hz)735(1HdJ .3 Hz). LCM5 (ES)
RT370 m nut es, 412(MFH)ETXAMPLE22

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid [(4R)-2.2-

dimethvl-[1,3]1dioxolan-4-ylmethoxy]amide

1-(3-Dimethylaminopropyl)-3-carbodiimide hydrochloride (131 mg, 0.68 mmol)
was added to a solution of Intermediate 7 (142 mg, 0.34 mmol), 1-hydroxybenzotriazole
(93 mg, 0.68 mmol), N-methylmorpholine (0.10 mL, 0.94 mmol) and (4R)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxylamine (WO 02/006213) (101 mg, 0.68 mmol) in N,N-
dimethylformamide (5 mL). The reaction mixture was stirred at r.t. for 20 h, then poured
into EtOAc (25 mL). The organic solution was washed with sat. brine (2 x 25 mL), then
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EXAVMPLE 21 10 2-1(2-Fl uoro-4-iodophenyl
am nol t hi eno[ 2 3-Db] pyri di ne-3-carboxylic acid

wa@a-2e0mi088842- et hyl propyl ) am de Tri net hyl al um nPAMGB20@H00310

nm. of a 2M solution in hexane, 5.7 nmmol) was added to

a solution of 1,2-dian no-2- mettyl propane (498 ny, 5.7

mml) |n toI uene (5 m.). 15 After 10 m nutes Exarrple 1
was added and the m xture

d
érled @i@é@b ﬁlt&rq@l anf&p%qen&rafsfi PR do g’é’&@thr@?‘fn\ﬁ%ﬁ‘? *fie crude

T T S

Ws cdﬁzp&ﬂhd 4 Nqiéﬂ)yﬂﬁ)lloanpbvedm CEPtng} BO6). 6 M@MSOLd) 10.98 (1H, s),

lid. Tri 30 nL d
BrTe s PoR 28t (S oy 700 Do BE . 188 T deelbims a7 32 (1, )

% , -
?i%?(l%fld,f%%fg %D{@ , qg)(%lﬁ%%&lﬁ(&@?d,lﬁ%S glf.‘gﬁﬁ%,)d:.ll 4.01
2RB0m),. 34D (1Bidd, £7.0, §.348%),71.B5 (3R H), 1n)Q (3H, 2L LAMS RT 3.38 minutes,
7,0t . dd, _J4. .0 Hz), 3.40 (2H, d, J5.7 Hz),
13585%%@4-13;,.(1%@%44(@@%%)2. 23 ni gut es, 501 (Mng b
EXAMPLE 22 25
2-f (2- Fl uor o- 4-i odophenyl ) am no] t hi eno[ 2, 3-b] pyri di ne-
3-carboxylic acid f(4R)-2EXAMBIE B3 -[ 1,3 ]
di oxol an- 4-yl net hoxy] am de
1- (3- Di net hyl am nopr opyl ) - 3-car bodi i m de hydrochl ori de

(01134-FiNthro-3- @&ﬂmﬁbl)»ammaﬁm@ﬂ@re@ bRyAdise!3udareskyit acid [(2R)-2.3-
[nternediate 7 (142 ng, 0.34 mmol),

zole 30 (93 ng, 0.68 nnDI)

?tl rFSet QAY%‘HE. %E){L%ng%}gﬁjégﬁ%cq anmgqgﬁ anl (3 ml) and THF (5

OYID) WY 1o Bikh (IG%Jaq[TH,Cl 05 md.)nThe Jeactidh hshxture was st1rred for3.5hat
di met hy| f or mam The reacti on . m xture

& Fhegdillg{edrwqh EqQﬁc Q@ IHL) t HsrPrgRs sefution was g vz1§5sat brine (2

I t
T S S SRR R o g B 0 e

<3pdundeab A Wai2SHyderf Whick me vasiedowitle E60 Aattheh herxauasx; and dried

{Saiei BhouD A0, S R GRE B P RAE BSr 0,8.30430 5.
L e

)88 (181, 7, 4.6244.59) (1 EB nD83 89-3697((11—],, m)) 3.89-3%80-(2HQ in)( 1#B (2H, m).

e 83 S toniie o8y el vl dfF 4t oy 1205

J3.8, 11.7 Hz), 4.11-4.01

EXAMPLE 24

carbamic acid fert-butyl ester

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98
mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 4-(BOC-amino)-
piperidine (145 mg, 0.72 mmol), by the method of Example 22. The title compound was
evaporated from ether to give a colourless hard foam (111 mg, 51%). 8y (CDCls,
contains rotamers) 9.17 (0.64H, s), 8.90 (0.36H, s), 8.39-8.37 (1H, m), 7.75-7.73 (0.36H,
m), 7.66-7.63 (0.64H, m), 7.53-7.50 (2H, m), 7.44-7.39 (1H, m), 7.31-7.28 (1H, m), 4.57
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(2H, m, 3.79 (1H, dd, J7.0, 8.3 Hz), 1.15 (3H s),
1.10 (3H, s). LCVB RT 3.38 nminutes, (ES-) 542 (MH)-

WO EB®)7/08¢34s5 ( MtH) +. EXAMPLE 23 10 PCT/GB2007/000310

2-[ (2-Fl uor o- 4-i odophenyl ) am no] t hi eno[ 2, 3-b] pyri di ne-
3-carboxylic acid [(2R)-2, 3- éﬁhydroxypropoxy] am de A
sol uti on of Exarrple 22 (125 ng, 0.23 mmol) in nethanol
(5 nm.) and THE was treated with 10% a HC 45
(L 36HL P 140016 bl Sdtd VAT M P (9. B3y .73 21K, m),

Sapin et aThal) cusRad G b 7 7, 044 [IBEORPE A6 28 8L
HeveSIR (N2 utes, (BS )95950(1\&%) ¢BSDeSOT (RHEDH i n vacuo to

give the title conpound as a white powder, which was
washed with Et OAc, then hexanes, and dried under

suction (76 ng, 66% . 8H gm%@__%l 31 (1H, s),

10.33 (1H, s), 8.34-8.33 12-8.09 (1H, m,

7.79-7.76 (1H, m, 763760(1H in), 7.45-7.40 (2H,
. ) . .1 .

an?»ffbpmeﬁame@yneﬁﬁie)dlﬁ&@o&%ﬁae T(ES) 504 (MeH)+

LE 24 25 (1-

2- [ ( 2 ARdoltiop:of- Ex@mpifr%@B)ragn%]&] mhiodris [nzetmn@] (R/mily wige treated

SRR e ) o R 0L 185 Tyt hiure s

EBRehiratdd m&*dc%y@gm Qlyellew Quf, m&hmd&oﬁ%dnnwaier (25 mL). The
N- net hyl nmor pholine (0.11 ni, 0.9

aqyepus| sotation Wasnage mlt})pgthgr_@ x@érrgb}j ,apgl,ithf@ evaporated in vacuo. The
6%&@%%%%?%%&&%%dr%ﬂ)7%hg&o E;(% tke ﬂ{l% coA?nnéﬁé‘??} (f@@}’%ﬁz)w?pgwder (89

Eig}‘m%? 82 (DVIBD-Hi, cbitakie ipanee) v (0 SHpD sam(d 5E, @)n8.38-8.37
ether to give a colourless hard foam (111

(Gbans 8. 13c@Ht, b 8s 7 88t Tl 19, 1.72(TepedH. HQ) 58 79‘%9(131 m), 7.38

(B, s ey 1S Bl )  B O, G o5 (8o 3. 0628

i, mi2. 8872 31 (7E 28), (1193-1.89 (2H,.thY, 1B (2B Bf AF8BABIS RT 2.86 minutes,
CT/ GB2007/ 000310 -35 (0.36H, m, 4.40 (0.64H, ),

AES0A97 (W) 28H, m), 4.03-3.98 (0.72H, ), 3.72 (1H,

n, 3.16-3.08 (2H, n), 2.05-2.00 (2H, m, 1.47 (3.2H,

s), 1.44 (5.8H, s), 1.36-1.28 (2H, n). LCVS RT 3.36

m nutes, (ES-) 595 (M H)- EXAMPIFD26( MrH) +. 5 EXAMPLE
25

2-[(2-Fluoro-4-iodopheny)amino]thieno[2,3-b]pyridine-3-carboxylic acid (2-hydroxy-1-

methylethyvDamide

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98
mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 2-aminopropanol (0.06
mL, 0.72 mmol), by the method of Example 22. The crude product was subjected to
column chromatography (SiO;, 1:1 hexanes/EtOAc) to give the title compound, which
was recrystallised from EtOAc/hexanes to give a beige powder (56 mg, 33%). 8y
(DMSO-dg) 10.45 (1H, s), 8.37-8.36 (1H, m), 8.16-8.13 (1H, m), 7.76-7.71 (2H, m), 7.60-
7.57 (1H, m), 7.46-7.36 (2H, m), 4.78 (1H, t, J 5.6 Hz), 4.10-4.03 (1H, m), 3.52-3.35 (2H,
m), 1.13 (3H, d, J 6.7 Hz). LCMS RT 3.46 minutes, (ES") 472 (M+H)".
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2-1(2- Fl uor o- 4-i odopheny1) am no] t hi eno[ 2
3-Db] pyri di ne-3-carboxylic acid (4-

wamnormgszaer i di n- 1-yl ) am de di hydrochl ori de A setwiGB2m07/000310

of Exanple 24 (99 ng, 0.17 mml) in methanol (2 nL)

was treated 10 with 4M HO FA61%, 4-di oxane (5 L) and
stirred at r.t. for 3 h. The reactlon m xture was
concentrated in vacuo to give a ﬁel | ow gum whi ch was

di ssol ved in water (25 mﬁl@‘iﬁgL_@Hueous sol uti on was
washed with ether (2 x 25 nL), and then evaporated in

vacuo. The resulting gumwas triturated with ether to
B[ (e -[(NBlLioré-U € odephipnyahias]tldenciR 3ehip pidide B -qa@®nyhigmino)methyl]-
94%_. 6H (DVBO d6, contains rotamars) 9.24 (0.5H, s),

: ofl.-earboxgilic agidygridusy; esig , 8.13 (3H, br s),

7 82- ﬁg;é?refx}aﬁm gjg rrrg 172%9 7 gl%@ réé"(b 361?1unoiz7'~iiaarﬁr&<7ybéﬂddmazole (98
ﬂmgQGJE ﬁhlnolb,rN-mf)eth)BmB@h@Mﬁ (Op¥1 miL, 099 @1@:1@1)9&(3 dm&ethyiymmo-

o) Areabasbimidn hseiiordedi 39 e pBpuon 3 iReTE Bb

éanilﬁgmgﬂhyﬁﬁz‘éhﬂlﬂe({%’f‘)ﬁ‘@n@( )@Eﬂxﬁlﬂ.} ﬂigrltﬁ@ﬁieaﬁ.od of Example 22. The crude

pyri di ne- 3- carboxyl i c acid

d
pmingzu veastsybmaied do mlemarcbwmat@graphﬁ @Q{a %%h@came@ébt\q)go give the

%Fijmp%f)ﬂewﬁvﬁ% dq&%ﬁ%yﬁ%ﬁse(doﬁ%%&rﬁugé%g% %W?a) edifi-coloured

élov’v@erq ﬁfgyb% ns’H (cm@%yi; )57@1Haddogd|3 gi7Ez), 7.84 (1H, dd, J 1.3, 8.2
drochl oride ) and 2-am no%é)pan ol

H@) 0656-73 (ZH,m) ﬁrﬁsﬂ 741 oL tthk 7r€€t(ﬁHdd@,fJ £ alvp IH),2208 (1H, m),

o‘ﬁ@]% 3 @?4@1@ Fohoh] Any. @J%(@H ), LGMS RT 3.68

hiifultes, (RIPIRD i @8h) sByMHEgyyst al | ised from
Et MCfﬁeggnesg}{oMgl(ve )a bei ge powder (56 ng, 33% . 8H

30 (DVBO-d6) 10.45 (1H, s), 8.37-8.36 (1H, m,
8.16-8.13 (1H, ), 7.76-7 M. 7.60- 7.57 (1H
m, 7.46-7.36 (2H, ), 4. =J5.6 Hz),

44.10-4.03(1H m, 352335(2H m, 113(3H d, J

2810 3 for RO} o PREICHRS- yzggbonvl\{\gzeudm-}
gg%tﬁ@ia@@arﬂ:é&rd%ﬁﬂu%@%&enw ami no] t hi enof 2
am no) met hyl | -

azeti @repereﬂﬁ@nﬂmxyhedmatad i(t5Q =gt O. Bﬁnynolgslt -lydrgxybenzotriazole (98

Pre §§rged f %r&%g (3 ﬁ‘émﬁe 0;% ?))6 1ml&ethylammo-

?id('fgﬁ)by k%Bﬂlﬂﬁideﬂ&df&hﬂaﬁdHt—B%g% TRinol) and 3-(BOC-aminomethyl)-

di met hyl am no-
azetidine (135 mg, 0.72 mmol), by the method of Example 22. The fitle compound was

evaporated from ether to give a colourless hard foam (75 mg, 36%). 8y (CDCl;) 8.25
(1H, dd, J 1.5, 4.7 Hz), 7.67 (1H, dd, J 1.5, 8.1 Hz), 7.46-7.41 (2H, m), 7.38-7.33 (1H,
m), 7.22 (1H, dd, J 4.7, 8.1 Hz), 4.59 (1H, br s), 4.15-4.09 (2H, m), 3.80-3.75 (2H, m),
3.32 (2H, m), 2.78-2.74 (1H, m), 1.35 (9H, s). LCMS RT 3.41 minutes, (ES’) 581
(M-H), (ES") 583 (M+H)".

EXAMPLE 29

3-({2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl} amino)azetidine-

1-carboxvlic acid tert-butyl ester
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propyl ) -3-carbodii m de hydrochl oride (139 ng, 0.72
mmol ) and 1- BOC-3- (am nonet hyl )azetidi ne (135 ng,

wO0.20@/08%335), by the nethod of Exanple 22. The ecuamB2007/000310

product was subjected to col um chromatography (Si 02,

3: 2 hexanes/ Et OAc) to give th&710 title conpound,

whi ch was recrystallised from ether/ hexanes to gi vea
creamcol oured powder (116 ng, 55%. CDClS%

(1H, Rt@pargd from InmrrneéfwerS@mg P36 faJalol)al ydroxy @ZotﬂaZOle 8

e

1% d%%)-@ cﬁﬂao(dﬁhhldm dr&;lﬂélnd%; 929 (n@-lo 7ﬂ)mmibl)4aﬁd (lQBDCsa -aminoazetidine
68 m nut es, 2% ]I %gl% lé 58
(RA-my8: 0. 712511413)1]&%@0278“}(@1‘{ Fopanie e litle 6 was

th 0
KB4 Ko S0 s grsmseo R L G S 7
gm@m 288 ém!tdd Jass, ar7 HQ) Poe[EHedd, triom 8. nHe), esd- ’aﬁé(ZH m),

S At o e O PSR €0 85y 54 ok m

;‘}%%ﬁw@. éé‘?%g.ogs ngfgipgr}ﬁ,?izné YQOQUM@ R 3.66 minutes, (ES’) 567

AVI{IBOGEST) Jeon@I-+H)") - azeti di ne (135 rTg 0.72 mml), by
the nmet hod of Exanple 22. The title conpound was

evaporated fromether to give a colourless hard foam

(75 ngy, 36%. 8H(CDC13) BXAMPPH I, dd, J 1.5, 4.7
Hz), 7.67 (1H, dd, J 1.5, -8-1 F&), 7.46-7.41 (2H ny,

7.38733(1H rr), 722(1H dd, J4.7, 8.1 Hz), 4.59
E3-0A brs -10% % c d§1- -,,-1 yharfiirto]tenol2.3-plpyridin-

CIVDE K

3. Hh'ﬂbﬁ‘@ (ES) 581 (MH (ES) 583 (MrH +. 30
2- 1( 2%@@@&3@@@%@%@%%@] mEIoHHBCM (7 mL) was treated with

F IR RT3 S0 PR OhE T A 8 B RS BT S
vocehr P i shdub wgivetaqrenem gatre whidhl\s8s dlgsol‘fhdﬁﬁ wateyl(33 mL) and

ﬁ%g&%@%ﬁ’ﬁgﬁgﬂ%@ﬁ%& onpfe. egag{ug%lbﬁ ut on was extracted with 5%

%n éﬁ ocmmfr% }C((i @r%gg) m%rﬁgm%% eﬁn%a%%f&%méa #Rn dried (Na,SO,), filtered

hn&ﬁﬁ&c@nﬁﬂedh Bamod The crudé ﬁﬁJdﬂgt. w@ Subj q@‘mdl t9> co}yym ¢hsomatography
nmet hod

(Eihy b B RF R oG B ik £RRESPRE 4 ity Sotd, which was
GERARERLRAWRS 10 WL crdahi olBBred D6Wkier EH mg, 63%). i (DMSO-ds) 8.31

(1H, m), 7.93 (1H, m), 7.72 (1H, dd, J 1.5, 10.5 Hz), 7.55 (1H, m), 7.37 (1H, dd, J 4.6,
8.1 Hz), 7.29-7.24 (1H, m), 4.88 (2H, br s), 4.03-3.97 (2H, m), 3.71-3.67 (2H, m), 2.65
(1H, m), 2.70-2.68 (2H, m). LCMS RT 2.93 minutes, (ES") 481 (M-H), (BS") 483
(M+H)".

EXAMPLE 31

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid [(2R)-

pyrrolidin-2-ylmethyl]amide
A solution of Intermediate 10 (135 mg, 0.23mmol) in methanol (2 ml) was treated

with 4M HCl in 1,4-dioxane (5 mL) and stirred at r.t. for 30 min. The reaction mixture
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(CDC13) 8.38 (1H, dd, J 1.2, 4.7 Hz), 7.90 (1H, dd, J
1.2, 8.1 Hz), 7.56-7.53 (2H, m), 7.45-7.40 (1H m),

W@ 2865/08435 dd, J4.7, 8.1 Hz), 6.19 (1H, d, J6.9CHGB2007/000310

4.89-4.84 (1H, n), 4.44-4.38 (2H, m, 3.93-3.88 (2H,

m, 1.48 (9H, s). LCVB RT 3.686m nutes, (ES-) 567

(MH-, (ES) 569 (MrH)+. 10 EXAI\/PLE 30
{3(Amnorrethy|)azet|d|n1y||- {2-f . )

& ¢dng@1t@ieﬂ—ln adepshiersivo arellear gumeweich vas dissolyed i water (25 mL).

'ghél/ ﬁ}tﬁﬁ%ﬁ){éhﬁ{%vﬂﬁ 'eﬁf%{ Fje Y eg({f% &hg Badifie % H 11 with

25% faly L@mﬁamm 1oy deciide. (Bhadquesuscsohittionrvent eitractdd WithtDCM (2 x 25
Th t t t

) gpdbebgtireionkineh tned (WSOl b lad it

Medio 294 cl%@é k)fdd‘ﬁgt Wi ’d{el%d% E&uﬁﬁ%k%%@tagﬂﬁ(saoz,ﬁles -1 DCM/

aqueous so Ion was extracted with 5% anol
BeMafidl/26%25q. rijmordwmd Hyliwxédd) tagive theotbi maaoumemqh wagifreeze-

e
SSgI%ISOA'd% 1@?@”(%@ mh)uﬂoorge we31 f1er, tddt e, 7090H%W8@§1H dd, J

was tr| ‘urated fromether to
gﬁy¢7&{z(),r’emltﬁgldduﬁéd) povdEr), 7.42-75§, (18304), 7.8H7.11 (1H, m), 7.00

T I MCNEC S YT e

7c 8 6|
}"?2(413{ 19y Lg}%f*ssﬁﬂlrd 42nﬂnnu‘rﬂ%s &51)24@5 %«[(}?)H (E%;)Q@Z@%% 2) .
(2H, m. LOVB RT 2.93 mnutes (ES—) 481 (MH)-, (ES+)

483 (I\/H—|)+ EXAMPLE 31 3 32
2-[(2-Fl uoro-4-iodophenyl MS}@W nof 2
3-b] pyri di ne-3-carboxylic acid f(2R)-
pyrrol | d| n- 2 yI methyl I z?hm de A soI ut| on of

was : M HO |n1 4d| oxane (5 rTL) and
30 mn. The reaction m xture WD
2007/ @S@aﬁa fRfﬁT 13B20407:4t0 00 B13Y mg,asza/mncd))blycﬂntmah@uoﬁ Fxample

vacuo to give a yellow gum which dj sso
wat dhe (ids cw’r_zyoundén/w obtpiegst s PR CBIOHRP REL %) 8n

f 1 0
ARG 15 g PR AR 8wt o, .
axt, mavcH@dmﬂt(hHm\/U(on X 025 Z) L }2- 7a381|(1ﬁhen)oi'7gﬁrﬂ tl (1H, m), 7.00
zﬁﬁxg&iﬁj b S 65 6 et e 3515 4 (26 $° 913812 (281, m), 2.28-

1.62 (4H, m). LCMS RT 2.42 minutes, (ES) 495 (M-H)’, (ES") 497 (M-+H)'".

EXAMPLE 33

(35)-3-({2-[(2-Fluoro-4-iodophenyl)amino]thieno [2.3-b]pyridine-3-carbonyl}amino)-

piperidine-1-carboxylic acid tert-butyl ester

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98
mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and (S)-1-BOC-3-
aminopiperidine (145 mg, 0.72 mmol), by the method of Example 22. The title
compound was obtained as a gummy yellow solid (131 mg, 61%). 8x (CDCl;) 11.34 (1H,
s), 8.36-8.34 (1H, m), 7.90-7.88 (1H, m), 7.55-7.52 (2H, m), 7.45-7.42 (1H, m), 7.32-7.29
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5 vacuo. The crude product was subjected to colum
chromat ography (Si 02, 91:8:1 DCM net hanol / 25% aq.

weanmarrisssss hydr oxi de) to give the title conpoun8CTB2047/000310

was freeze- dried overnight fromacetonitrile/water to
give a creamcol oured powder-893 ny, 65%. DbH

(DMSO-d6) 10.63 (1H, s) 9 12 (1H, br s) 8 37 (1H,
dd, J 1.7, 8.0 Hz 1H, dd 1. }f

@mmg 382 (tHd, brpd, 451 st 411)H§)83 Ex n®83<1§ﬁ 42151 m), 3.17 (1H,

2,08 13 ( %131{1_}11) o7 Gt ﬁg%}ﬁd%@ﬂ%ﬁ%@g@ﬂkﬁm (ES") 597

(M+HY. 28- 1. 62 (4H m. LCMS RT 2.42 mnutes, (ES-)
495 (MH -, (ES) 497 (M+H)+. EXAMPLE 32 15
2-[(2-F uoro 4-i odophenyl ) am no] t hi eno[ 2

3-b] pyri di ne- 3-carboxylic PLEZD
pyrrolidin-2-yl nmet hyl ] am—% d from

Internediate 11 (139 nmg, 0.23 nmol) by the nethod of
3

&Bgﬁ&né ]lk&arb%xwhg aéia t&r@ﬁut\}l’éstéﬂ 8 37 (1H, dd J )1 7,

), 7.84 H dd, J 20 1.7, 4.7 Hz 7.47 (1H,
dd JBre(i)areﬂl(ﬁOm Eﬁgr,me?haw7 11 ¥emg, 1036 mmol 14hydyo el(lmamle (98

?%97@ @%ﬁm%}’lm‘é?’p};hgg igl f{%@ Oéf%ﬁggﬂ-(%ﬁ@e@gﬁmm-
P%p bg@rﬁ&%ﬁgg erJElBﬁde (Bsmg,m oo and (RES)BAGB-

emnopiperidingd i 45 wei @d % @n@ﬁk),| l)yghf: Asthad; of Fpprple 22. The title

di b o
Bk s i BT ey colid 136 me 6396). oy (CDC 11.34
gﬁ@r@)lm@smmt R),77. Q(ﬂ-ﬁ@srmﬂ ), Sﬁssmnslz)(zﬂ m), 7.45-7.42 (1H, m),
dr OXﬁgenZOt riazol e

L3260 2 (b SSEAEL b shi4 (116,70 3t ' (K, m), 3.46.3.42 (1E, ),

ATt S T3 00 PLORYH. iy 97008 QS RT, 403 minutes,

g(]g*l)gpvrqpﬁmT ne (145 ng, 0.72 nmmol), by the nethod of
anple 22. The title conpound was obtained as a
gumy yellow solid (131 ng, 61%. 8H (CDC13) 11.34
(1H, s), 8.36-8.34 (1H, MG 3588 (1H, m,
7.55-7.52 (2H, m, 7.45-7: , 7.32-7.29 WO
2007/ 088345 PCT/ GBZOO?/ 000310 -39 (1H m 5.32 (1H,

:Iam%zldfrpkivl]ﬁl)mde%rgﬁﬂén@ﬁ m nut es | ( ES) 597 ( M*'H) +.

A solution of Example 33 (120 mg, 0.20 mmol) in methanol (2 mL) was treated
with 4M HCl in 1,4-dioxane (5 mL) and stirred at r.t. for 3 h. The reaction mixture was
evaporated in vacuo to give the title compound as a gammy yellow solid, which was
triturated from ether to give a yellow powder (112 mg, 98%). 8u (DMSO-ds) 10.38 (1H,
s), 9.04-8.92 (2H, m), 8.38 (1H, dd, J 1.3, 4.6 Hz), 8.17-8.14 (2H, m), 7.75 (1H, dd, J 1.8,
10.4 Hz), 7.61-7.58 (1H, m), 7.44 (1H, dd, J 4.6, 8.2 Hz), 7.42-7.36 (1H, m), 4.09 (1H,
m), 3.34-3.31 (1H, m), 3.21-3.17 (1H, m), 2.94-2.79 (2H, m), 1.91 (2H, m), 1.74-1.61
(2H, m). LCMS RT 2.38 minutes, (ES™) 497 (M+H)".

EXAMPLE 36
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5 EXAVPLE 34
(3R)-3-({2-[(2-Fl uoro-4-iodophenyl)am no]thieno[2

wG-2b7mgs34sli ne- 3- car bonyl } am no) - PCT/GB2007/000310

pi peri di ne-1-carboxylic acid tert-butyl ester Prepared
fromInternmediate 7 (150 ng, 936 mml ),
1- hydroxybenzotriazole (98 10 ng, 0.72 mol),

Miﬁﬁﬁi&%ﬁé&ﬁm‘&éﬂ o255 aioane agbonslic acid [GR):

dr 72 ol ) and (R)-1-BOC 3-
ﬁ. .fg I?}’ e(h]n : }Ongeo 72 mnol), by the nethod of

Ex arrph%p&%d fibheExdrhple 34 Qmﬁ)mgn@lz wasnalpbpiheetiethed af Bednaple 35.
ink gumy solid (136 , 63% 3
Elye titde @@nzsmed was o ta%ﬁed ay agigliow @Swgifkﬁ?%ﬂg ?‘l)%@ é @éﬂ%o d)

e (fl) 008890 aihhie I8 g H 30y £3: £t &17-sls 0B 2, 7.75

(1, diim:1 L 8( gOHAHz() TH61-M58 (1H8@1) 17 FB(IERMA, FY.6, azai’z)("zzmz -7.36 (1H,

S

o5 s st (0 . » 23 TUEE 0 P Qb RL AR 0. 191 (L )

ot ¢cid [(35)-
BT e 8, o e KBS D MR o of
Exanpl e 33 (120 ng, 0.20 mmol) in nmethanol (2 nL) was
treated with 4MHO in 1_4-di (5 nm) and stirred
at r.t. for 3 h. The reacts ' e was 25
evaporated in vacuo to give the title conpound as a
gumTy yeIIow solid, \lNhI ch was trlaturated from etlherto

5 uhle iz . £

olidin-

(1H .s). 9.04.. 92 (2F “8.38 (1H dd. J 1.3, 4 6
&MM’C 7.75 (1H, dd, J 1.8, 10.4
Hz) T’r%é.reﬁ fhdin ﬁﬂtbizmd'dﬂate 7 (1450 1&1&1‘0 36l chmel}l 16hyc80)’zybbh2)qtnazole (98

7.42-7 1H, . 3.34-3, 31
00 0.73. WO](SJM'IH yln@rr@whze ?@1{ mlr ) mTOBllx(%lmﬁ-B’lammO-

1 fol )]3 Carpgiii iy Bochlof B O e 57 neiEand (5 BLEARE amino)-

p*}ﬂoﬂmhé 2186 rhig ro07 Ymind), ph éreyhythnd nbExdriele @22 The crude product was
3- bl pyri di ne- 3-carboxylic

BB RORDR PR SRR 4t e EIPARL P BB e e
Eéi@lﬁ%lfn%' grélcﬁl]\%%ee@gﬁporgtea 5 omonlr t@gﬂré"@cd’[&iﬂl&g h&d foam (110 mg,

conpound was obtained as a
petd) 08t PoDdy) 903 YBHNY), 828 H, &kIJ(IDWBC HB), 7.56 (1H, dd, J 1.5, 8.1 Hz),
7.43-7.39 (2H, m), 7.34-7.29 (1H, m), 7.22-7.18 (1H, m), 4.50 (1H, br s), 4.16-4.14 (1H,
m), 3.71 (1H, dd, J 6.2, 11.8 Hz), 3.63-3.56 (2H, m), 3.30 (1H, dd, J 5.1, 11.8 Hz), 2.19-
2.12 (1H, m), 1.86-1.77 (1H, m), 1.35 (9H, s). LCMS RT 3.33 minutes, (ES’) 581

(M-H), (ES") 583 (M+H)",

EXAMPLE 38

(1-{2-[(2-Fluoro-4-iodophenyl)amino]thieno[2.3-b]pyridine-3-carbonyl}-(3.S)-pyrrolidin-

3-yl)carbamic acid fert-butyl ester

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98
mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and (S)-3-(BOC-amino)-
pyrrolidine (186 mg, 0.72 mmol), by the method of Example 37. The fitle compound was
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5 10.38 (1H, s), 9.04-8.92 (2H, nm), 8.38 (1H, dd, J
1.3, 4.6 Hz), 8.17-8.14 (2H, m), 7.75 (111, dd, J 1.8,

waQooy/osles 7.61-7.58 (1H, m, 7.44 (1H, dd, J4P6T1/GB2207/000310

Hz), 7.42-7.36 (11-1, n), 4.09 (1H n), 3.34-3.31
(1H m), 3.21-3.17 (1H, in),-%1e4-2.79 (2H, m, 1.91
(2H m, 174161(2H m) LCI\/ISRT238 ni nut es,
(ES) 497 (MrH)+. 10 EXAVPLE

qbtaihed @s(archimu @hmdlf@@@,ﬁh?eﬁwg)%hoﬁm(ﬁ%%% (1H, s), 8.28 (1H,
& Y A SR B S TR S e 7 T30 (A )

‘;m enrge(cﬂﬁahﬁ 454 159, vi), 401634imr(rnﬁ)m) 3. 71 (1H, dd, J 6.2, 11.8 Hz), 3.63-
1 hy rox%éenzot ri azol e

F3HSH: dd plakl- 31{:12)@15?92}72{, m) |8)6177(1H m), 1.35

@ dr%dfn%“%*%?fé‘ﬁm% °@S7*2583m4§?§a§‘°§ﬂ§%§? Q"

(R) 3-(BCC-am no)- pyrrolidine (186 ng, 0.72 mml), by

t he nmet hod of Exanple 22. product was

subj ected to colum chr oﬁm&ﬁ( Si02, 3:2

hexanes/ Et OAc) to give the title conpound, which was
evaporated fromether to give a colourless hard foam

(1L {D[ B FIu@O- @mvhmmmmmmmmdmw -cgbommyl} apetidin-3-yl)-
dd, J. 1.5 4. I—|ze)ﬂ 7.56 (1H, dd, J 1.5, 8.1 Hz),
%ﬁ%@@%—sﬂ?M?zg(lH m, 7.22-7.18 (1H,

) ﬁgal(eéﬂonblnt&}nedi’&telﬁg 0lft ((iﬁ&mmdl’), 1-Bdrdkybddtotriazole (98
d, 11.8 Hz), 3.63

rl@ Q. 72 mmel) - )metlzvlmrph@hm(q 1_111111L o9 1111118@ h(érﬁlf%@fll?ﬂammo'

B b bsdl Ao RTe BBl i (5 g gminoaaeidine

§1|215Qf1g’ 472 o)) on Yhe aeihod bt EXﬁﬁp]leZZ The crude product was subjected to
b]pyrldlne 3-car honyl

Qagipgranly Gibert { bmayps@éé@ tg élvﬁﬁ]é‘i)%’%ﬁ"’%%‘ﬁfi which

d 0
e\garlf)g)rat%{e ﬁ'g%ﬁteﬁl’i}egg% Fgre(mgjég’oqom h))g%er rgrm? gng, 49%). &y (CDCl3)
Irbmft(hml 08, Bbomrtm (70.51 3.7Millz), 0.7691Hnad, )/, 1.5, 8.1 Hz), 7.55-7.51 (2H,

n})d? 7610 He TDIB31 KT B 74 ol s LEL br ), 4.52 (111, br ), 4.46-
the Ht( ﬁlgd% 3?13%%)(2@%5 3§h5 }P% (E?ﬁ/ISTRT 7% )B %,B P67

e conmpound was
M)Mﬂ%mz+@2007/ 000310 -41 obtained as a
colourl ess hard foam (125 ng, 59% . 8H (CDC13) 9.03
(1H, s), 8.28 (1H, dd, J 1.5, 4.7 Hz), 7.56 (1H dd,
J 1.5 8.1 Hz), 7.43-7.392AMPIE 46- 34-7.29 (1H m,

7.22-7.18 (1H, n), 4.50 (IH, DT s), 4.16-4.14 (1H m),
3.71 (1H, dd, J6.2, 11.8 Hz), 3.63-

4-(£2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl} amino)-

piperidine-1-carboxvlic acid tert-butyl ester

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98
mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and 4-amino-1-BOC-
piperidine (145 mg, 0.72 mmol), by the method of Example 22. The crude product was
adsorbed onto SiO, and subjected to column chromatography (SiOz, 2:1 hexanes/EtOAc)
to give the title compound, which was evaporated from ether to give cream-coloured
flakes (97 mg, 45%). 8u (CDCls) 11.18 (1H, s), 8.36 (1H, dd, J 1.4, 4.7 Hz), 7.81 (1H,
dd, J 1.4, 8.2 Hz), 7.55-7.53 (2H, m), 7.46-7.41 (1H, m), 7.32 (1H, dd, J4.7. 8.2 Hz),
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3.56 (2H, m, 3.30 (1H, dd, J5.1, 11.8 Hz), 2.19-2.12
(1H, m, 1.86-1.77 (1H, m, 1.35 5 (9H, s). LCMS RT

w0288 /088338t es, (ES-) 581 (MH)-, (ES) 583 ( MtHP&T/GB2007/000310
EXAMPLE 39

(1-{2-[(2-Fluoro-4-i odophenyfff%tm' nol t hi eno[ 2
3-b] pyri di ne-3-carbonyl} azetidin-3-yl)- 10 carbamc

161 gl /0 S8 Py 4 20 (Fsaofy B b a5l G (ot (3t m 215-

2 { @}Eﬂﬁjé)l SOFQ%%X' Eﬁ%% IﬂeMsO%%éa,l ?ﬁr-#mgugg(mgw (M-HY,

gnsdym H;fe (139 ng, 0.72 nmmol) and
(BOC- am no) azetidine (125 ng, 0.72 mml), by the
met hod of Exanple 22. The crude product was subjected
to 15 col um chromat ogr apRx AVPPPE, 413: 1 hexanes/ Et OAc)
to give the title conpound, which was evaporated from
ether to a creamcol oured powder (100 ng, 49% . 8H

.39 H_.d Jinl.

;l}ﬂetﬁm{:oqie(m n): 7.31 (1H, dd, J4.7. 8.1 i—|z) 4.95
(IR Dr S), 4.52 (1H br S). 4. 46- 4.40 (2H
4. 01- Brepared Fram Fyampleds (16Hmgs9.17 monsd) M@lﬂg%mﬁh%of

Sk LAl R e o o

dg ) @i 395 B, %%%rmﬂ admmloa 4, ’2512) 8.29 (3H, s), 7.91-7.89 (lH m),
er| ne- 1- carboxylic acid tert- bUti/ ester PreI[_mI
D 01 ot Ll (5567 33(1Eb 19 7 @it B, dd, 7 4.7, 8.1 Hz), 747,19

hﬁg{%?)%ﬁf%@ﬁ ﬁg)zg(ﬁé[?gﬁ@ffgn)gg 513, ﬁ@ﬁ m), 2.20-2.13 (1H, m),

30439t | aniMS-R PR R Yhihni3s,qBSh adil i(M-H, (BST) 483 (M+H)".
hydr och ori de (139 ng, 0.72 mml) and 4-am no- | - BOC-

pi peridine (145 ng, 0.72 mml), by the nmethod of

Exanpl e 22. The crude proM&p adsorbed onto

Si 02 and subjected to col ography (Si02, 2:1
hexanes/ Et CAc) to give the title conpound, which was

WL 4o 4 7 ), 781 (1M dd. 9 1.4 8.2 Fp).
- 2H, m, 7.46-7.41 (1H, m, 7.32 (1H, dd,
34.7. P&lﬁrddZ&omMamﬂ DE83 4%, 9@0/1@@20@?1/1@@@311@6 metppd of

%Z;%p 35 Sﬂwzt pr)%fz @#thgm% ﬁyiléor{%ﬁ d (16%%99%) S
g%é&) 91?1?1}( %g 8,50 %}P@HBJ RE. 879518 DOILRS, 5), (75& ¥.86GTH, m),
7.72 (1H, dd, J 1.8, 104Hz) 7.55-7.52 (1H, m), 7.37 (1H, dd, J4.7, 8.1 Hz), 7.24-7.19
(1H, m), 3.79-3.72 (1H, m), 3.70-3.58 (2H, m), 3.51-3.38 (2H, m), 2.20-2.13 (1H, m),

2.01-1.97 (1H, m). LCMS RT 2.24 minutes, (ES") 481 (M-H)’, (ES") 483 (M-+H)".

EXAMPLE 43

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid (piperidin-4-
DNamide
Prepared from Example 40 (87 mg, 0.15 mmol) following the method of Example

35. The title compound was obtained as a yellow powder (80 mg, 96%). 8x (DMSO-dg)
10.31 (1H, s), 8.84 (1H, m), 8.68 (1H, m), 8.38 (1H, dd, /1.3, 4.6 Hz), 8.24 (1H,d,J 7.5
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5 EXAMPLE 41 1(3R)-3-Am nopyrrolidin-1-yl]-
{2-] (2-fluoro-4-iodophenyl)am nol thieno[ 2, 3- bl pyri di n-

wG-20071088348et hanone Prepared from Exanpl e 37 (100T/B2007/000310

0.17 mmol ) follow ng the nethod of 10 Exanple 35. The
title compound was obtained a43a yel | ow powder (100
nrg, quart ) 8H (DI\/ISOdG) 9.29 (1H, s), 8.36 (1H, dd,

J 1.5,
mz)m 08 &mm J)g 3 18@2 HZ)AZ)74 (#Iség 7/91é§ ](Olfl—ﬁ( )11;7' 59'3 3% UZH anzo 7.44

d’% o rh1Fabe 79@9 A 4 (‘513*?5'@1’1 RN X (4, 3.03-

1. gﬂzmm) 22001971 (2, l’(l)llﬂ 82n).71 (Z(H\/BI)R'[L(ZMSARWAOMuteS (ES) 495

ES M H) -, . (ES) 483 (MrH)+. 15 EXAMPLE 42
aﬁ@as&?mfd.% -yI(I-H)

{2 [(2 fl uoro-4-iodophenyl)am nol t hi eno[ 2, 3- bl pyri di n-

3- yl} -nmethanone 20 Prepared from Exanple 38 (115 ng,

0.20 mmol ) followi ng the BEXAMBLE{44 Exanpl e 35. The

title conpound was obtained as a yell ow powder (109

ng, 99%9. 8H (DVMBO-d6) 9.29 (1H, s), 8.36 (1H, dd, J

63 DaZeth?iﬁ 1- @)-3@ [@ﬂhorﬁ)ﬁl»—mﬁo&ilenﬂ)&ﬂlrbhﬂlenﬁ’ﬂz 3-bYpyfidin-3-yl]-
c , (.55-7. 52(1H m, 7.37 (1H,

nhd];haﬂah? 81Hz 724719 (1H, , 3.79-3.72 (1H,

e iAo A el e

Tge[gre)zactl{i(lﬁﬂ{n(ﬁﬁﬂé)wdsﬁh%éﬁafeﬁ Md‘bﬁchlo toh gXRAMReH o 3zum, which was
uor o- enyl ) ani nol t hi eno
distsilysdrinanetbarsl S A4 Nelea @111@ av%g?ﬁlé?dntozpﬂ A with 25% aq.

A e P BEREe L LA QIR 48 (B EclBhac i RciTBhth 10, and

¢ et
rmc&eqdom wab tabjaeed %cohnmeb]hromamgmqﬂny (88’@ 9@4 19BeAM/

%ttfag?c%"/g %ﬂ-l arégor?l\%mllh}glroggi@ ﬁ&l tzt% cgizgp%%rfd[ éﬁe%lg‘r%

§9¥%ﬂ§%§é§c€ﬁ{%gﬁéﬁ%§é& t?] gi%% g’@%_acr)n—%o%greﬁ]ﬂdwd@ﬁ@l mg,

42%9- 3y 67h4(5134d6)r9)33 @H A4, £ LB, 4.82) JU94 (118 dd, #ik 5, 8.1 Hz), 7.73 (1H,

gﬁsjg 131301214 S Zé77 ﬁ‘gg éo gd) é%“@ﬂ 31&@%1 %d8g4 %2% Hz), 7.31-
g2 fﬁ% L@@iﬁ (§H491) M M8 89,(3UES)) LERES ROM.00 mkrERs, (ES") 467
(M-H) (ES ) 469 (M-+H)".

EXAMPLE 45

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid bis(2-hydroxy-

ethyl)amide
Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98

mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and diethanolamine (76 mg,
0.72 mmol), by the method of Example 22. The crude product was subjected to column
chromatography (SiO2, BtOAc, twice) to give the title compound, which was freeze-dried
overnight from acetonitrile/water to give a cream-coloured powder (62 mg, 34%). 6n

(DMSO-dg) 8.79 (1H, br s), 8.38 (1H, dd, J 1.5, 4.7 Hz), 7.77 (1H, dd, J 1.5, 8.1 Hz), 7.67
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5 EXAMPLE 44

(3- Am noazetidin-1-yl){2-j(2-fluoro-4-iodophenyl)am no
woORhi7esgs4s 2, 3- bl pyridin-3-yll - methanone 10 PCEGB2exi/000310

from Exanple 39 (90 ng, 0.16 mmvol) by the nethod of

Exanpl e 30. The reaction nix44re was concentrat ed in

vacuo to give a yellow gum which was " dissolved in

nmet hanol (5 nmL) and water (5 ni

(s vt 508,905 T Lk (Pl b (B ?{%@Lﬁﬂ%ﬁﬂp ik am,

R O S RS T R S

95:4:1 DCM 15 net hanol /25% ag. anmoni um hydr oxi de) .

The title conmpound was freeze- e overni ght from
acetonitril e/ met hanol / wat a cream col oured

powder (31 ng, 42% . 8H (DMSO d6) 8.33 (1H, dd J

1.5, 4.7 Hz), 7.94 (1H dd, J 1.5, 8.1 Hz), 3 (1H,
£2dl(2-Fidor8:4-ibAohenyaminoBhiend[R,3- bilpairidin-3yyh -( 3ﬂ‘tmir0}Wazet1dm- -yb)-

Hz), 7.38 (1H, dd, J4.7, 8.1 Hz), 7.31- 7.26 (1H, m,
m_jgsf.@!;et €11 (2H, m), 3.72-3.59 (3H, n). LCVB RT 3.00

m nutgs aré(llzﬁo)n ﬂl%neaﬁte(’f\@% mg, @@)mﬁh@@ { MytHokybenzotriazole (147
EXAMPLE 45 2-[(2- Fl uoro-4-i odophenyl am no]thienol 2

Bghl. Q&mmbl))é\l rethyimosphpline @cthnbi L8 nHyely, olxgﬁ dipethylamino-

M B A G I

nph &g, NS End he heBbdond le 22. After
1 3 di cféf(h . Wthe )bampe

I am no- propyl) - 3- carbod| . md
ﬂqu@f@maphmbe titlg gompRung, Wes rﬁ%ﬁi ligeiramaneiamalsiento give a

Ve BN BBy, SO 988 (Bh G 8aB s A H)7.04 (1

&) ORI OH2 \AEWWS(-‘)BU@ZIH B As7-1.94 ¢, thy 7gilve3T (ELtm), 761-7.25
nmpoun

a&bmnﬁﬁs.(laxmégﬁz&rﬂgﬁi 43%152@}%& P BcReT-3 34 (2, ).
1H 8. 38 dd,
g&ﬂ%ﬁ)ﬁ 3 “Q%@?%%ﬁwzg){\] i 5 2 Hz) e W

2007/ 088345 PCT/ GBZOO?/ 000310 -44 (1H, dd, J 1.9,

10.5 Hz), 7.69-7.46 (1H, 7 H dd, J4.7, 8.1
Hz), 7.18-7.12 (1H, m, Mﬁ—ir s), 3.30 (8H,
S). LCVMs RT 3.01 mnutes, (ES) 502 (M+H)+. EXAMPLE 46
5

{2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-y1}-[( 3 R)-3-hydroxypyrrolidin-

1-y1]-methanone

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98
mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 mmol) and (R)-3-hydroxy-
pyrrolidine (63 mg, 0.72 mmol), by the method of Example 22. After chromatography,
the title compound was freeze-dried overnight from acetonitrile/water to give a cream-
coloured powder (116 mg, 66%). &y (DMSO-dg) 9.20 (1H, s), 8.35 (1H, dd,J1.5,4.7
Hz), 7.81 (1H, dd, J 1.5, 8.1 Hz), 7.67 (1H, dd, J 1.9, 10.5 Hz), 7.50-7.47 (1H, m), 7.36
(1H, dd, J 4.7, 8.1 Hz), 7.17-7.11 (1H, m), 4.91 (1H, s), 4.22 (1H, s), 3.54-3.30 (3H, m),
3.21-3.17 (1H, m), 1.90-1.74 (2H, m). LCMS RT 3.18 minutes, (ES") 484 (M+H)".

EXAMPLE 48
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f2 [ (2 Fluoro 4-iodophenyl)am no]thienof2
3-b] pyridin-3-yl }-(3-hydroxyazetidin-1-yl)- nethanone
wénepgasegdsfrom I nternediate 7 (225 ng, 0.54 nmeCY/GB2007/000310
1- hydr oxybenzotri azol e (147 qy, 1. 08 nmmol ),
N- net hyl nor phol i ne (0.16 ni,-4548 mml ),
1- (3-dinethylam no 10 propyl)-3-carbodiimde
hydrochlorlde
| V

1bﬁgtﬁﬁaneﬁh°d of Exanpfe/22 ﬁ¢ter chronatography,
e onpound was recrystallised from
met hanepdred i hergediated (160 itz 036\wimpl)( I-Rgdnoyybesgotyriazole (98

0814 72 anoly Mmayisharbbelie 014370 b pe). -

IEI%[S'I) g)c'aljbgdgl]ﬂ'l_és 1%2156 cil‘r‘ly)rh 13 5111%10 72 %&Einélg ahd @2 Gﬁh}édﬁ&ﬁ@nohdme

(6B mg3 07R2-18méY), Y the mdthod oﬁmmrte 47 BIhthﬂ@ t:@gpowésyaswwned as
EXAMPLE, 47 20 2

%rg@p;bmurm@mgsarﬁgnc{g(f)h-séﬁ%so-dﬁ) 9.20 (1H, s), 8.35 (1H, dd, J
£3 bAf ?%f S han@ 'dgr}( 3R Myﬁmmpmf ghicdiins Hzi 7. 50 7.47 (1H,

are from | nt er nedi at e

), 376361(@1 Yid, L4 Ay&li di@b"éh’t—atldl(éﬂomé, 49B(1Hyg), 40227(;_1H 3 3.54-3.30

B s ik Gl P TS ynts Ry, Fos Ry T Rites, (ES") 484

{)MQH chloride (139 ng, 0.72 mmol) and (R)-3-hydroxy 25
yrrolidine (63 ng, 0.72 mol), by the nethod of

Exanpl e 22. After chromatography, the title conpound
was freeze-dried overnigh I ﬁonltrlle/vvater to
give a cream coloured p , 66% . 8H
(DMSO-d6) 9.20 (1H, s), 8.35 (1H, dd, J 1.5, 4.7 Hz),
7.81 (1H, dd, J 1.5, 8.1 Hz) : d .

1B @-Kpuyro- 4?1odnnhemdz)am thygno( Zz- , _ _
Hz d?_l? 7 1, m, 4.91 (1H. s), 4.22 (1H s),
§DEQJ§J3§Q€%#ﬁ—%%T 30 3.21-3.17 (1H, m, 1.90-1.74

(2H, MepatedVBRRtSmidiae 7 (1 Esmg(ER) mhss), (INwidyexybenzotriazole (98

mgzgﬁbﬁgﬁglmvﬁn%%ﬁé%%s el b1 ¢ e QP zamoD: - it bino-
ﬁro?ﬁrﬁ @dlﬁnﬁd%)}lgﬁl%gﬁ)cm& o n%m ff ol fna- 2-p1£er1d1nemethanol

anone pared from | nternedi ate 7 ny,
8 Rg B2 )nmdl) I’wcth@mﬂ@dyﬁiﬁv(ampbl 2. (Afger chgbmasogirzphy, the title

fomgozﬂqdl\l- SHCW lag(gg 1:113% %/}%ﬁ%(glggr‘sbggwge @@{Iéﬂow powder (44 mg,
?gsos,ﬁ e84, 1138(’(5% 3@(1?12 daTpl ¥, £ndiz), 7.83 (1H, dd, J 1.5, 8.0 Hz),
ydroxyp

yrrolid
7.59 (1H, dd, J 1.9, 10.5 Hz), 747(1H d, J 8.5 Hz), 7.35 (1H, dd, J 4.7, 8.0 Hz), 7.16
(1H, dd, J 8.8, 8.8 Hz), 4.30 (1H, brs), 4.21 (1H, m), 3.89 (1H, m), 3.65-3.60 (1H, m),
3.51-3.47 (1H, m), 3.03-2.97 (1H, m), 1.74-1.72 (1H, m), 1.65-1.56 (4H, m), 1.37 (1H,

m). LCMS RT 2.86 minutes, (ES) 510 (M-H)’, (ES") 512 (M+H)".

EXAMPLE 50

{2-[(2-Fluoro-4-iodophenyl)aminolthieno[2.,3-b]pyridin-3-y1} -[(35)-3-( hydroxymethyl)-

1

morpholin-4-yl]-methanone

Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98
mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-
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(63 mg, 0.72 mmol ), by the nethod of Exanple 47. The

title conpound was obtained as a creamcol oured
woauwiassi#i05 ng, 60% . 8H (DMSO-d6) 9.20 (1H, BET/GB28E/000310

(1H, dd, J 1.5, 4.7 Hz), 7.81 (1H, dd, J 1.5, 8.1

Hz), 7.67 (1H, dd, J 1.9, 10:49Fz), 7.50-7.47 (1H,

m, 7. 36 (1H dd, J4.7, 8.1 Hz), 7.17-7.11 (1H, m,

4.91 s)., .4.22 (1H, .s)

iopui)-3-cavboghinidiigydracberide (G35 gy D Ay O] BSYR-pydroxymetayl)-

IIEPW%@E% %S% %MB%O O enoogﬁxzﬁﬁplg 2b( After chromatography,

tBe la‘rlpyjbmﬁmndivgd fredz2-dtiey dvmgglm&hml dcetonitrile/water to give a cream-
pi peridin

@geqﬁgowgergél %”ﬁ;&?gghwgéﬁgg@%gjogggé tnfy1%577.83 (11

7 9
B 2o b, M AP 5 K 8 1 B2 ko, .1

mnlrdaqhe O 8.4 1R99 (rtH rﬁ) ZZBSrfﬂrHL 3, Ahid6 Hz), 3.80-3.77 (1H, m), 3.70-

%{% N St Iy Wee LR G R R P )

r qnf (eghHBY Xanes to give
miie@ye %"%%m@%w@@ )I(zﬁrD/a.@gﬁt( O d6, 1300
8.38 (11 dd. 3 1.5 4.7 Hg). 7.83 (1H dd. J 1.5, 8.0
He) < 59(1H dd,J1.9, o s
10, 5Hz) . 7. 47(1H, d, J8. 5Hz) EXAMPLE 3L 54 7 8. 0Hz) , 7. 16
(1H dd. J 8.8, 8.8 Hz), 4.30 (1H, br s), 4.21 (1H,

n),389(1H m . 3.65-3. 60 (1H m, 35%5137(

2- (( 2r tUdfﬁEbTAMtedmﬁmayl()ﬁrmgp@ 361 nmnmp Z—hydroxybenzotnazole (98

o %L;%Lﬁ Yirtebsitontine () ol 05 ot
éofp%ﬁ U?r;ooc%@ %&hbﬁd@ (H0GKY RENZ Riidl &R @ R(-98 aaa())cg;

nDrpho I ne

}(dilommhﬁ)mmnnne (/1!572ﬁ)@1)/’028331¢5) b’,@ﬂe@ﬂb@d? pHBganple 22. The

ﬁﬂ@p}orocfﬁlgt YVS?S§ rc%{iﬁ%%%%@gp g%p(zﬁg?&]gnganeg/ﬂ&kc) to

% vEAnEHRL Lom é/untdh%hﬁﬁtm vforfs@mdheetBer to Alvea pale pink, hard foam

rormtogra he title conpound was freeze-dri

ed
Qemg 457%). fa‘s}prMSéx—M 120°C) 8/58e(t Hy bt 9, §B 8.3 (éHem)ﬂ 86-7.84 (1H,

| d

a3 08 (TR ek 71075 MR 70 8k 17 8 BV 56 gty 4 7,8.0 H),
?4139 ’?1%%%{5&%:'9)8 .5, 8. 74191z)74‘5§ ((fHbr 9))4.16 (835 th)L BL95AUH, d, J 13.5 Hz),
3.88-3.81 (2H, m), 3.49- 343(2H m), 3.14-3.10 (1H, m), 3.02-2.95 (1H, m), 1.43 (9H, s).

LCMS RT 2.98 minutes, (ES") 613 (M+H)".

EXAMPLE 52

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-7-oxide

Example 8 (250 mg, 0.55 mmol) was suspended in a mixture of ethanol (20 mL)
and water (10 mL). Lithium hydroxide hydrate (24.0 mg, 0.57 mmol) was added and the
mixture heated to reflux for 24 hours. After concentration and freeze-drying, the mixture
was purified by chromatography (silica, dichloromethane then 2% MeOH in
dichloromethane). The title compound was obtained as an off-white solid (50 mg, 24%).
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(1H, dd, J 8.7, 8.7 Hz), 3.99 (1H, m, 3.85 (1H d, J
11.6 Hz), 3.80-3.77 (1H, m, 3.70- 3.67 (1H, m,

w0 2605/08888 (2H, m), 3.48-3.45 (1H, m, 3.34 (1PCTMB2007/000310
3.27-3.21 (1H, m). LCVS RT 2.60 minutes, (ES-) 512
(MH)-, (ES) 514 (MrH) +. 10 EXAMPLE 51
4-{2-[ (2-Fl uor o-4-i odophenyl am no]thieno[?2
3- bl Pyri di ne- 3-car bon I

RGNS ORI 1B Ppab e, ad B P HOnE 68 1AL gik110.7 H),

Tabtys1 ARG By e ol FRISTA00EsT LR ) By Red pymutes 387

d}h 5+hyl mor phol ine (0.11 ni, 0.99 mml)

(3-di net hyl am no- propyl)-3-carbodiim de

hydrochl oride (139 ng, 0.72 nmmol) and (2R)-4-BOC- 2-
(hydroxymet hyl ) pi per azi negp{haf 72 mmol ), by the
nmet hod of Exanple 22. TheL—WI%%—Emsgduct was subj ect ed
to colum chromatography (Si02, 1:1 hexanes/EtOAc) to
|ve1thet|tle co ] .

c d6 120(:) 8.53 (1H, br s) 8.38-8. 37 (1H m)
- (1H, in), 7.60 (1H dd, J 1.7, 10.5 %ﬁl
7. 49 Pidared fram Bxampir)1, (230 88;, 058, mmgll) andA ~(2-angneethyl)morpholine
7.19-7.15

Q@%gng 12H24 ggixj*nolhbb%le mq_po%of%:,xafgﬁ 5. ot cl%% H to%ag?& ((iﬁ methanol,

?3% dtfc}ﬂgroﬁeﬁ?an@)zﬂﬂe tme acor?l{ davaiscbb(ta]lhkd #an TRt sOkhd (140 mg,
CVMS RT 2.98 m nutes, :S 11)1
GWD—J)SH(CE)(AMFP&IEIHZM ), 8.36 (1H, dd, J 1.4, 4.7 Hz), $.03 (1 482

B bR LSRG PO g a7, 5 654

ggifpo‘%@?%dsd-@ 78 (@HXM%M 62 (IRana), 220 @Xzﬂaﬁ) angb-2.59 (4H, m).
m). I'um hydr oxj de hydrate (24.0 ng,

0.CBIS (iEﬁ)I))RT/\&§7adI1@tdS #3d (MH&ED) .ni xt ure heated to refl ux

for 24 hours. After concentration and freeze-drying,

the m xture was purified by chromatography (silica,

di chl or onet hane then 2% MESAMPIAL 641 or onet hane) . The

title conpound was obtained as an off-white solid (50

ng, 24% . WD 2007/088345 PCT/ GB2007/000310 -47 8H

&%—q @:Fﬁlbfloz-#(i.&&phpﬁvhé%niri% th}g‘hlgﬁ %?'*b@ﬁ‘é%l:]—? :—%l?ic%cal’vl)niv erazin-1-

@]ethzn &9-7.32 (2H, m, 6.73 (1H, s). LCMS (ES) RT 2.84

7 M+
m nut %?epa?esd ﬁ‘Ol‘g’l Exlg)mplesl 0 mg,% 5563 mmol) and N-(2-hydroxyethyl)piperazine

(292 mg, 2.24 mmol) by the method of Example 5. After chromatography (5% methanol,
95% dichloromethane) the title compound was obtained as a white solid (86 mg, 29%).
Su (DMSO-dg) 9.13 (1H, br s), 8.36 (1H, dd, J 1.5, 4.7 Hz), 7.80 (1H, dd, J 1.5, 8.1 Hz),
7.68 (1H, dd, J 1.9, 10.5 Hz), 7.49-7.45 (1H, m), 7.37 (1H, dd, J 4.7, 8.1 Hz), 7.10 (1H,
dd, J 8.7, 8.7 Hz), 4.37 (1H, t, J 5.4 Hz), 3.50-3.40 (6H, m), 2.37-2.33 (6H, m). LCMS
(BESH RT 2.16 minutes, 527 (M+H)".

EXAMPLE S5

3-(1,4-Diazepan-1-ylcarbonyl)-N-(2-fluoro-4-iodophenyl)thieno[2,3-b]pyridin-2-amine

Prepared from Example 1 (250 mg, 0.56 mmol) and homopiperazine (224 mg,
2.24 mmol) by the method of Example 5. After chromatography (10-15% methanol in
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2 [(2
Fl uor o- 4-i odophenyl ) am nol - N-L- (nor pholin-4-yl)ethyl |t

woiermaB@343- bl pyri di ne- 3- carboxani de Prepared PCOMB2007/000310

Exanple 1 (250 ng, 0.56 nmol) and
4- (2- am noet hyl ) nor phol i ne 168 (292 ng, 2.24 mmol) by
the nmet hod of Exanple 5. After chromatography (5%

nmet hanol , 95% dj chl oro t hane e t|tIe
Sohiaroratians) e SkcoumpYi L fakied s sple Safioy ol 186%5e, 64%).

$iDeh o fa gD, £l Gl d@ BRo{F1edl 14 e, $16, 8.1 1),

T4%4. 4(31@1{ d? 7. 33(121 ﬁ,zstsz}z 5 Hz)32 284714;2 @, a4 zo 481(2(1H br m),

3.80-3 4H, 6
%2%*3 &%(lebm)é %2;2 (P pyr m)p 26127 §7%é31%’?mnﬁﬁ6w@§ @én)é"f 217
I%E,F% R%?F)’Z M{gi nutes, 527 (MrH) +.  EXAMPLE 54 2 [4-(
P ugr 0-4-i odophenyl )am nol t hi eno[ 2
3- bl pYri di n-3-Yl}carbonyl)pi perazin-1- 20 1 ethanol
Prepared from Exanple 1 ( 0.56 mmol ) and
N- ( 2- hydr oxyet hyl ) pi per azﬁ—%ﬁ?—%ﬁg, 2.24 mol) by
the nethod of Exanple 5. After chromatography (5%
mat hanol 95% di chl or omet hane the titl e conpound wa

ing.2 wimethyprqpd- ﬂm&i&é&m@&@aﬂmmlthleno[z 3-
1 .48 36 (1H dd, J 1.5 4.7 Hz), 7.80
?@M}’ld‘%ﬁca” €1 Hz), 25 7.68 (1H, dd, J 1.9, 10.5

Hz) , egarea fﬂo'inﬁi p7m1 (230 3k, 056, Imﬁdl) aﬂéNZN 2& fbtrbcm):thyl-l 3-
7.10 (1

H
Bromn@hmne 62?2 Ing 2 24 mmoj) @sezheewth?ﬁ of @@%}Bﬂe éEé)fteFeT

GBS R S5 (TABPERSD 130ue s s g
api gals gejww kbled (603m% gngg@l gggggesemd 1081 Ethibpk)e 91l O((IHObr s),

% ne %ﬁ24 ng 2.24 nnolé
5524%231 A, m)d SP- =l @1)57 5aFEr (1Eh i Zdr%apw m), 3.29-3.27

8 + +
bt b ety SoRe o S I A A i o7 O’
as a paI e yeI | ow solid (180 ng, 64%. 8H (CDC1l3) 8.99
1H, b , 8.34 (1H, dd, J 1. Hz 7.74 (1H,
<(3Id, J rlg) 8.1 Hz)(, 7.47%&%@5—{ ,)7 35 (1I(—| dd,
J 8.5, 85 Hz), 7.28-7.22 (1H, m, 4.30-4.10 (1H, br

mM, 3.95-3.80 (1H, br n), 3.39-2.86 (6H, br m,
2-[1Z.Fnord- 4(18&dmhbnv1?retmmdﬂ@%§3((E@fbhoﬂlﬁ—@yllﬂrooﬁﬂfﬂmn%&bhvndme -3-

car%m&amfg)e

Prepared from Example 1 (250 mg, 0.56 mmol) and 4-(3-aminopropyl)ymorpholine

(323 mg, 2.24 mmol) by the method of Example 5. After chromatography (5% methanol,
95% dichloromethane) the title compound was obtained as a pale yellow solid (115 mg,
38%). & (CDCls) 11.29 (1H, brs), 8.36 (1H, dd, J 1.4, 4.7 Hz), 7.99 (1H, dd, J 1.4, 8.2
Hz), 7.63-7.51 (2H, m), 7.47-7.41 (1H, m), 7.33-7.29 (1H, m), 7.12 (1H, br s), 3.70-3.64
(2H, m), 3.60-3.56 (4H, m), 2.58-2.54 (2H, m), 2.49-2.46 (4H, m), 1.90-1.82 (2H, m).
LCMS (ES") RT 2.34 minutes, 541 (M+H)".

EXAMPLE 58

N-(2-Fluoro-4-iodophenyl)-3-(piperazin-1-ylcarbonyl)thieno[2.3-b]pyridin-2-amine
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EXAMPLE 56 N-[3-(Di nmethyl am no) 2 2-dinmethylprop ly
| -2-[(2-fluoro-4-iodophenyl)am nolthienof?2,3- 10

wo 2pyrrosgi4ne- 3- car boxam de Prepared from Exanpl eCt/GB28d/000310
ng, 0.56 nmmol) and N, N, 2, 2-tetramet hyl -1, 3-
propanedi am ne (292 ny, 2. 24'f't9r0|) by the nethod of
Exanple 5. After chromatography (5% nmet hanol , 95%

di chl th the titl

e Geraows Lo o Eoom SR e oL e
1‘7\%'84%6 ’%%)r{ui(%ué ak H?C%‘g{ asx)vatellﬁatﬁ atzﬁl0°@ | tﬁ%’élthff@lummmm (2.0M
iftoludne; 22 3. MIL, 45, 2hmat) addzdmmaysz&f(esw nbnutgs), Ex@mgt;*, 1(4.00 g,

@ggm?_) ) y%% %Eﬁ')he %EX'E%I‘GS gva ea%lede to’ 10628urgd\él}- 'I_Rtrogen for 6 hours.
Arb( ([%ofhg & Ryot ieﬁﬂ;@%ﬁ@)’thé TR EIwE fotresmb @lsivirylofsilida (100 g)

ropy enof 2 | pyridi ne-3- carboxani de Pre

igrwah;nr;ﬁ?r(r)lanp(lﬁ’r@o Ilﬂ_() Zﬁ@ n1v§h}1£1|ngl 260 ol YA figs @gitation for I100 mugutes the
moy phol.i
T -

&rtda 'ﬂpbacuo 9@% @kﬁéh@z&aﬁmt\hmﬂﬁ)wats lpanﬁed bﬁtrcttmmng mithvxhsthyl ether
obt ai ned as a(i)al e yellow solid (11

M}B)ﬁlt@mnggn prhl@g wigh dl@h}d@ﬂ’(eg_ 20 @g.? thtztie cqngound was

dszs%?yezl%ﬂ soﬁ? G. %6 %3@/)2 3&31&0{)::{,2&1 n(% Ye @éggoﬁ%ﬁtﬁgﬂ'%hefgistry The
&h?@roahﬁﬁde ALLS th £it/3 c@@p@nﬂﬁm{s@mpmd bR dis®Iving the( foee base (1.60

g;?'ﬁ 32 gér?q})z m‘ﬁ@éﬁr’%ﬁﬁ L% ggg E}gﬁ}@ﬁg@%’gﬂ'% 1(n e%)ler (2.0M,
Bbsl et 6“9(? @Pﬁbﬂe\ggéj&nﬁgﬁt:% the thitR6€ béddeRtrdied in vacuo. Trituration with

ylI'carbon yridi n-2-am ne WO
aféﬂfyl @&88 mm&m«aﬁm@mme dibydrochlowide galhef the fige cgmpound

mmol ) was_di ss 0 r
689 gg%a«? TS Ou i B e g s LI . 836
G 1td | n -OMy 1vene, s 23, fOGsz 7.53
ig&: r% 4?&%%‘7?:7353{ a&lz‘lt(@ 1oz)mwn’ﬁzodes Exa n? )
(%H1089),9.39 QH5ad,dbi7) 8. Mka),amrde TideJ §i5x B A2 wad> Bt (éal m),
to 100 der 0 hour s. cooling to
Bodm- 9&%&%} ﬁ@%@gm}ﬁ&}g e esp%% @%ﬁtﬁﬁt oaslurry
of silica (100 g) in chloroform (400 nL) and net hanol
(200 nmL). After agitation for 10 mnutes, the mxture
was allowed to stand over BXAMPIH B9 ati on, and
concentration of the organic solvent in vacuo, gave
crude material, which was purified by triturating wth
Higd iyl ({21 ReMluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl} carbonyl)-

piperazin-1-yl]acetate

Example 58 (300 mg, 0.62 mmol) was dissolved in dichloromethane (10 mL) and
triethylamine (94 pL, 0.65 mmol) and ethyl chloroacetate (56 uL, 0.65 mmol) added. The
mixture was heated to reflux for 12 hours. After cooling and partitioning between
dichloromethane and water (25 mL each), the organic layer was dried (Na;SOs) and
concentrated in vacuo. Purification by chromatography (silica, 3% methanol, 97%
dichloromethane) gave the product as an oil, which was dissolved in diethyl ether (5 mL)
and concentrated under high vacuum to give the title compound as a white solid (240 mg,
68%). 8y (CDCls) 9.11 (1H, brs), 8.37 (1H, dd, J 1.5, 4.7 Hz), 7.71 (1H, dd, J 1.5, 8.1
Hz), 7.53-7.49 (2H, m), 7.40 (1H, dd, J 8.4, 8.4 Hz), 7.32-7.28 (1H, m), 4.21 (2H, q, /7.1
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(50 nmL), filtering and washing with diethyl ether (20

m.). The title conpound was 10 isolated as a yell ow
weabi7sg§ads56 g, 82%, which could be used for PATHEB2007/000310

chem stry. The dihydrochloride salt of the title

conpound was prepared by diss®?ving the free base

(1.60 g, 3.32 mmol) in dichloronethane (30 nL) and
nmet hanol (5

HO in _ether (2.OM . 3 , 6.7

Hin)oB J/5+iabl Gatiew, 304 (mes)na 102 (eBntark 2508 © 47 R0 LOMS

I ether (40 nL) and filtration
@?Lﬁi%%&ﬂhﬂ%bcg@ 13 "salt of the title conpound 15
(1.80 g, 98%. 8H (DI\/ISOdG) 9.75 (0.25H, br s), 9.43
(1.75H br s), 9.30 (1H s, (1H, dd, J 1.6, 4.7
Hz), 7.87 (1H, dd, J 1.6, 607 75 (1H, dd, J
1.9, 10.6 Hz), 7.53 (1H ), 739(1H dd, J4.7, 8.1

Hz), 7.22 (1H, dd, J8.5, 8.5 Hz), 75- 3. 58 (4H,
B-(%2- TGZ—BBlofeﬂrﬂ-l-lodﬁDhellL‘{DaBl_(LﬂSllelﬂ)TZﬁ bﬂpvrmdmﬁrﬂ%carm piperazin-1-

:Eﬁ%gz c2{O EXAMPLE 59 Ethyl [4-( {2 [(2

i odophenyl ) am nol t hi eno[ 2
3- bl pEiéJﬁ%l@ 59 (Y 13 mar @QWMHOIPWB@dl@sﬁIM inttapokt7ahk) and water (7
Exanpl e nmol ) was dissolved in

oL hsmmma% (mng %85 mpwl} waseaddpd apd fe migdorg stirred at

0. 65 nmo

ot Pl RE2858 5% 30 SRRl sodom
Globehg, ©09)) 139 (Bmtscpfdg)m 29 per g sp@tzae&m dirg) mr@n)o rmsr(aﬁebr d,J
and water (25 nL each t he ors ni c

§ RADBCILI6 £114, brobAI RN B4 (NI d 8- GHE) 7138072 iThypr m), 7.07

L OHIEY B BRI 3Ipack oB0PA BARA 9730035 (4t my. LOMS (BS")

firssed weshtés) 54i evhyh*. et her (5 nl) 30 and concent r at ed
under high vacuumto give the title conpound as a

white solid (240 ng, 68%. OH (CDC13) 9.11 (1H, br

s), 8.37 (1H, dd, J 1.5, 4 Xgdi 7l (1H dd, J 1.5,
81 Hz)753749(2H , H dd, J8.4, 8.4

732728(1H ,421(2HqJ71V\D
2007/ 0883§5 EEI %ﬁOO?I 00Q3 O .
t_ uexﬁ- . a ]
0(15§é-)1 é%irbos( Zfe M nut eS 569 (M+H) +.
Fl uor @re}aar@ldﬁmnmmanbwﬁum Of B mmol) and (R)-3-amino-1-tert-
bl di n i, per a [
BB Sl PN BUBSEST b o eSS RS A
ehidbRne grﬁﬂhf@%%?é’tﬂyl%étﬁfe 5% dichloromethane) the title compound was
obtained as an off-white solid (45 mg, 13%). &y (DMSO-ds) 10.27 (1H, br s), 8.35 (1H,
dd, J 1.4, 4.7 Hz), 8.23 (1H, br d, J 6.5 Hz), 8.06 (1H, dd, J 1.4, 8.2 Hz), 7.74 (1H, dd, J
1.9, 10.5 Hz), 7.57 (1H, d,J 8.5 Hz), 7.43 (1H, dd, J 4.7, 8.2 Hz), 7.36 (1H, dd, J 8.6, 8.6
Hz), 4.46-4.40 (1H, br m), 3.57-3.54 (1H, m), 3.52-3.30 (3H, m), 2.15-2.05 (1H, br m),
1.95-1.85 (1H, br m), 1.41 (9H, s). LCMS (ES") RT 3.70 minutes, 583 (M+H)*,

EXAMPLE 62

tert-Butyl (38)-3-[({2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl} -
carbonyl)amino]pyrrolidine-1-carboxylate
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m.) . Sodi um hydroxi de (15.0 ng, 0.375 mmol) was added
and the mxture stirred at 10 roomtenperature for 18

woaw7assHseeze- dryi ng gave the title conpound RETiGEB2007/000310

sodium sal t (200 ny, 99% . 6H (DVBO-d6) 9.29 (1H br
s), 8.22-8.17 (1H, br n), 7.681¢1H br d, J 8.0 Hz)
7.56 (1H, br d, J104Hz)740(1H brd J 8.6 ,
7.28-7.20 (1H, br m 07 é gég

3. 42- Brepar mﬁram&leéﬁwmg’ 36 rBmal) ap %alﬁm%z- ert-

{y&%’ré]@ F e ?ldgl%[({ﬂ mgezs 24 Mhdol§ DY Hstmethod EXEMBhHe 81 After
é]ﬂoﬁiatugraphﬁr{ﬁﬁﬂ)(ﬂﬂl}é aydtdta 5% dichlceomeéthane) the title compound was

ChaBO Ry P BB R Ls&}ﬁe‘iﬁ&%%%@%ér{ pap Sl 535 (m

u,t}og( ﬁ?ﬁ?éﬁ ﬁ)g ﬁ'ﬁdl%?gljn (H4z2,78 06 (18, dd, J L4, 8)2 Hz), 7.74 (1H, dd, J

019% bo.d Fid), Exa(nﬂed 5.8.54E)e . 43c(mHodWofg7 Fohiz], 275%@Hayltl J8.6,8.6

BGSEn AT SRR T b B0t 40 BSR AR 0500t b,

7 +
PRI A S0 0 e

8. Hz) 7.74 (1H, dd, J 25 1.9, 105Hz) 757(iH

d, J 85 Hz), 7.43 (1H, del $.2 Hz), 7.36 (1H,

dd, J86 8.6 Hz), 4.46 br in), 3.57-3.54

(1H, n),352330(3Hn) 215205(1H brn)
95-1.85 (1H, br m, (9H St SV (ES) RT3 70

Mthwro-4ﬂqdqnhe Damm@élAM( R)gpyr e-3-

3- gf%ﬂ 2-fl uoro-4-iodophenyl ) ani noI t hi enof2 3 bl pyri
- carbonyl am nol pyrrolidine-|-carboxyl ate WO
2007/ %{8131‘@53 3 @E@@G%DQQ@BID@%S-(ES‘BORE& nadmlilofcrrMane (3 mL) and
Exanple 1 mno-1-ter
iion M@mwmfp@w otk yohgided) The FsIe W Heed at oom
e}%Q f_yggf gBJuﬁ Fhe ﬁfsﬁ It sGIM @H?Eﬁgxre@%@’anﬁ&éﬁ%hhéﬂ vacuum at
at lororret ane) the title conpound wa
@bt(atmgde i chlﬁydrb(ﬂﬁmidetsaltm Ithedzt(e]&ﬁ)zmgnd g, Bi%o). SH (DMSO-ds)

YA Gilobr Das Gt ). 835885 (5 s 2t Hohd 1 3 58 D), 776
?115 @&@)5 1;%4 géﬁm‘%‘% dIaIJd Jﬁ849;1z}gugs '7*23)) (2ﬁ éé(@rl"—'tl 54, §(1H, m),
3.45-5.23 B416, m)-l2)27 218 6LH, ) 2(05H,. %(m&)m) 3Lemst1£521) RTR,30 minutes,
Ty @363 30 (3H M, 2.15-2.05 (1H br m,

EXAMPLE 64

2-[(2-Fluoro-4-iodophenyDamino]-N-[(3S)-pyrrolidin-3-yl]thieno[2.3-b]pyridine-3-

carboxamide

Example 62 (170 mg, 0.069 mmol) was dissolved in dichloromethane (4 ml) and
HCl in dioxane (4.0M, 4.0 ml, 16.0 mmol) was added. The mixture was stirred at room
temperature for 18 hours. The resultant solid was filtered off and dried under vacuum at
40°C to give the dihydrochloride salt of the title compound (150 mg, 92%). 8y (DMSO-
dg) 10.44 (1H, br s), 9.25 (2H, br m), 8.37-8.31 (2H, m), 8.21 (1H, dd, J 1.3, 8.2 Hz), 7.76
(1H, dd, J 1.8, 10.4 Hz), 7.61 (1H, d, J 8.5 Hz), 7.45-7.39 (2H, m), 4.61-4.57 (1H, m),
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1.95-1.85 (1H, br m), 1.41 (9H, s). LCVB (ES) RT 3.70
m nutes, 583 (MtH)+. 10 EXAMPLE 63

w@a-2p(78s8d480r 0- 4- i odophenyl ) am nol PCT/GB2007/000310

-N[(3R)-pyrrolidin-3-yllthieno [2,3-bl pyridine- 3-
car boxam de Exanple 61 (40 np20.069 mvl) was

di ssol ved |n d|chloronethane (3 nm) and 15 HO in
di oxane

(4 was added .
350008 ), QT2 451 b @) B G s E89) R 20 minvtes,
4&22Nﬁ_ gltant solid was filtered off and dried under
at 40C to give the di hydrochloride salt of the
title conpound (28 ng, 73%. 6H (DVMSO d6) 10.44 (1H,

br s), 9.25 (2H, br m, %E gZH n, 8.21 (1H,
dd, J 1.3, 8.2 Hz), 7.76 J 1. 8, 10.4 Hz),
7.61 (1H, d, J 8.5 Hz), 7.45- 7.39 (2H, m, 4.61-4.57
(1H, m, 20 3.45-3.23 (4H m, 2.27-2.15 (1H m,
P[QFlilord8!-{ofibphemyDarmipifs N-fSn etiplpaiininiitbieno[2 Aghlpyridine-3-
(N%kb+ EXAMPLE 64 25

or 0- 4-i odophenyl ) am nol- N-[ (3S-pyrrolidin-3-y
|1 thi ﬁ@girgd Bok] Byl €25 me 20,50 %ano! @mfmanmcemﬁetmmendme
ny,

nmol ) was di ssol véd in di chl or onet hane

@53 e 8-24k0o])ydhonsthed of Exnmple, 5 Avter cbeoraatﬁﬁlﬁpl)ly OJer/
A8y, TGS B SR e

?ﬁﬁ’d PONEHCY ﬁﬁ&ilémly BéEth&Q 2400 was gldeé. Theresultant solid was filtered off
ydrochl ori de salt

f th I
t@@f&e the Hﬁ(yws@l )qalig TJPt& tglftqlogrqggmgc? as agyeglgw( 52391 (E?S T, 44%).

%}1&51\45 63(1§'é§ (T% rzf)qz_}i%ﬁ@ ngds :ﬁﬁ %6 (%’2}%853 s189- 8.33 (18, m), 8.31-

g28%0. §H3 (&2h-817D.(04HG 1) 48.99- 8(115|'(0 oH, ,m)\m)mcmm @Jam,zxﬁ) 7.75-7.71
PCT/ GB2007/ 000310 -52 3. 45- 3.

(UFm)ey 5977, mclﬁ 08, 7907 1 O oot e H R ) 395 S T, m). 2.70
é%fiog g%? O)Ci éﬁESngLrﬁhnrﬁ)olL%? %Eﬁ'e) RT 2.34 minutes, 511 (M+H)"

| pi peridin-4- yI)thl enof 2, 3- bl pyri di ne-3- car boxam de

Prepared from Exanple 1 (MG nmol ) and
4- am no- | - met hyl pi peridin + 2.24 mol ) by the
met hod of Exanple 5. After chromatography (10%

{2-[(2-Fluoro-4-iodopheny)amino]thieno[2,3-b]pyridin-3-yl}-[(2R)-2-( methoxymethyl)-

pvyrrolidin-1-yl]-methanone

From Intermediate 14 (285 mg, 0.66 mmol), 2M trimethylaluminium in hexane
(1.6 mL, 3.30 mmol) and (R)-2-(methoxymethyl)pyrrolidine (383 mg, 3.30 mmol) by the
method of Example 5, to give the fitle compound (17 mg). Sy (DMSO-ds) 9.17 (1H, br s),
8.37 (1H, dd, J 4.6, 1.3 Hz), 7.78 (1H, d, J 7.7 Hz), 7.76 (1H, dd, J 10.6, 1.8 Hz), 7.46
(1H, d, J 8.5 Hz), 7.37 (1H, d, J 8.0, 4.6 Hz), 7.05 (1H, t, J 8.5 Hz), 4.10-4.00 (1H, br m),
3.33-3.01 (7H, br m), 1.90-1.64 (4H, br m). LCMS (ES™) RT 3.27 minutes, 215 (M+H)".

EXAMPLE 67

2-[( 9 -Fluoro-4-iodophenyl)aminolthieno[2,3-b]pyridine-3-carboxylic acid

(cvclopropylmethyl)amide
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10 net hanol, 90% di chl oronet hane) the crude nateri al
was di ssolved in dichloronmethane (2 nL) and 2. OM HC

wonoatiossdayl ether (2 inL) was added. The resul PamiGB2007/000310

solid was filtered off to glve t he di hydrochl ori de

salt of the title conpound as&-yellow solid (145 ng,

44% . 8H (DMSO-d6) 10.62 (1H br s), 10.37 (0.8H, s),

10 26 (0.2H, s 8. 40-8 H,  ~8..31- 8,28 (0. 8H
8FT(221 1811162016%1@'[621#} (4@9 m% 1: % ?(M trl_imethﬁa%uml(mum in hexane

(? Lﬁ; %?&Qc}ﬁ‘ glm%gﬁlizl%gmgtg%rﬁcy&oggéﬁné %3"'74 ﬁﬁk 5. 26 ﬁﬁmﬁ) Eﬁ the
5tlﬁod BTExanﬁle 5, (o?sgﬂve the tilleGobpbiand (QZO@fBg)l 8&5DMS® da) 10. 68 (1H, br

ES+ m nut es
2556 U1 serios B2l Sy dabing b6 GV hE SRAIOATE, Bt ) 775 (it ¢, 104
b YR A B D £ PR CB IR R G, Ly R Yag g £ s (KL br
mym 17-0 2WI(2Hj breh)) Yl 28-ups (@Hyrbring. H&GMSe(ESblR'B 351, m@u@@, 468
mmgg and (R)-2-(methoxynethyl)pyrrolidine (383 ny,
rmol ) by the nethod of Exanple 5, to give the
title conpound (17 ng). 8H (DMSO-d6) 9.17 (1H, br s),
25 8.37 (1H, dd, J4.6, 1.3 Hz), 7.78 (1H, d, J7.7 Hz),
7.76 (1H, dd, J 10.6, 1.SEMAMPYEG8 (1H d, J 8.5
Hz), 7.37 (1H, d, J 8.0, 4.6 Hz), 7.05 (1H, t, J 8.5
Hz), 4.10-4.00 (1H, br n), 3.33-3.01 (7H, br :

3. r?zQFl%oﬁAMéddph@ﬁvlmnméJCNSxﬁE%ho[EB Blp2ihdinerBut boxyRitGcid (N-
(VIFH) + EXAI\/PLE 67 30 2 [(2-Fluoro-4-iodophenyl

3| pyri di ne- 3-carboxylic acid
bt/ 'c;%%o%?%%%%m%?% B R R Aol iy DYSE was added
g@(ggm%flhe g%iaﬂlg glmm;téirrgdtl)ﬁlalnmml: rlelaéntnrog st;ﬁmdiﬁg 10(rﬁm@tqg1_ glgermedlate
(7 My LR EoR DD AV R NARSUSD L e o (GO} ik Sbient
?%e?%tq% (’Iéé%eﬂ%l)g V\%U)p()%ghﬂﬁ&lfatépa&ﬁe\]ﬁﬁﬁed Bito eflyl acetate. The

Hz) ,
BrgbdicdhHale Whthvadired With brinkd d(l&d—(mmneslum@uhﬂ@teMd cqnegnirated in
(1H, d

yacup. @e crli(?elmo uch gvag %}lr?lﬁ%f b)g ﬁlafom@{oﬁ_p@yi§ JC?zz A) étﬁ%nol in ethyl
%Rﬁ%)e?yl%% é&g;éﬂzh PE S Ele Flod Sia6a WS 5H@Mso de) 9.41
(1H, 5), 8.20 (1H, dd, J 5.9, 1.0 Hz), 7.74 (1H, dd, J 10.3, 1.9 Hz), 7.57-7.54 (1H, m),
7.48-7.38 (2H, m), 7.22 (1H, t, J 8.6 Hz), 3.47 (3H, 5), 3.17 (3H, 5). LCMS (ES") RT
2.70 minutes, 474 (M+H)".

EXAMPLE 69

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid (N-methoxy-N-
methyl)amide

Example 68 (64 mg, 0.13 mmol) and triphenyl phosphine (177 mg, 0.68 mmol) in
THF (1 mL) were heated at 65°C overnight. Phosphorus trichloride (34 mg, 0.39 mmol)

was added and the reaction stirred at ambient temperature for 90 minutes. The reaction
was quenched with sodium hydrogen carbonate solution and the product extracted into
DCM, dried (magnesium sulphate) and concentrated in vacuo. After preparative HPLC,
the required product (10 mg) was obtained as an off-white solid. &y (DMSO-dg) 9.23
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2 [(2 Fluoro-4-iodophenyl)am no]-7-ox hieno[2
3-bl pyridi ne-3-carboxylic acid (N net hoxy-N net hyl

wama®s§asa solution of Internediate 16 (260 nmgCTAGBR207/000310

nmmol ) in DMBO was added sodi hydri de (50 ng, 1.23
mol ), and the reaction stirr ¢ For 10 m nut es.
Intermediate 15 1 (328 ny, 1.18 mml) was added and

(e BE dhrarEL e, s loR 4 A tRRY gD Ugea /103,19

15,1283 ady, Idny@ A55YY. 3a((ﬁqad@J8Tha 7 HEP a1 Bhaves.0s), 3.47 3H,

washed wi th brine, drie _ﬁémﬂ gnesi um sul- hat e) and

sh A BHase .CMS (HEORT 3 PAanisHieaA5SI( -was purified
by chromat ography (Si 02; 10% net hanol |n et hyl
acetate) yielding the required product as a pale

yellow solid (64 ng). 8H EArdd) 70. 41 20 (1H, s),
8.20 (1H, dd, J 5.9, 1.0 HFz), 7.74 (1H, dd, J 10.3,

1.9 Hz), 757754(1H m, 7.48-7.38 (2H m, 7.2
8 \ 3H,

gé_! Esz_i groxvmethvl)—

[p(&rd%hmd)mmmethaﬁbmhenyl )am noI t h| eno[ 2

?re? :15 Iy \ %fﬁﬁl den %}é%rﬁ}pixétl(ﬁ%ggg,@ ' OX%/'Ei’largJA § mL) was treated
twrlﬂpéﬁﬁ'ﬁ’él iANOR AL AR @JnZL) R st19re§ %t %43 h.NThd- Fé’i:tct(l&l Hﬁaature was

wer e eate at 65C overni ght. Phosphorus trichlorid
(caﬂcengateﬁ i3 Yaawtd pivedyellaw gmu axchichnaras ﬂl@sqlwhnlmﬁthanol (20 mL)

A el Do e T RAFRL Loy B B it oo
%Qﬁé&’s QF1ufBA wal ExtPIcRAUSh BXAOM erk ed n'ﬂ?t and BeMrgid &dracts were

nesi um sul phat e) and concentr at in vacuo. After
e

medt driasl (Nak%h) ilered @quq;qné@pt{ﬂt@bm@pcw@q oTlpﬁggrud@Broduct was

3005768 R BRe b BSicy o5l PERPhHgPage alf pmmonium

tfdroXftey to dive thdzjtle conpbuhd i a Al tuck oF. 2]rotah1d§s Hz})mh Vertfreeze-dried
(1H dd, J°10.3, 1.9 Hz), 7.53 (1H, d, J
pyernight pﬁrond@petogutgtleiwawr o giyg a creamscqlayed powslers(6é g P4%). u

PR3 1268 qgﬁ;q)%% 1bpblepi e a MR (E5h), Bh9% 38 (0,441, m), 8.33

@s}BH[2ddflJup4 c&@lﬂzmomwm}gﬂu,npl Bhi®o @Iz;, 7368}]7;6)&(0 dUH; @), 7.58
I 0X erazi

bR & 008 Hp) S8c Aishe 7551 b i b T d- TG, S6EL m),

B TREH8! m, % 6B HMED, 3783621, m), 3.10-2.83 (3H, m), 2.76-2.65 (2H,

m), 2.60-2.53 (1H, m). LCMS RT 2.07 and 1.95 minutes, (ES") 513 (M+H)".




10 with 4AMHA in 1,4-dioxane (5 nL) and stirred at
r.t. for 3 h. The reaction m xture was concentrated

wOonowasssast o gi ve a yell ow gum which was di ssety&B2007/000310
met hanol (20 nL) and water (5 nmL), then basified to

pH 11 wth 25% aq. ammoni unTt §/droxi de. The aqueous

sol ution was extracted with DCM (3 x 25 nL), and the

organi c extracts were conbined, dried (Na2SO4),

Chiims:er ed and concentrated in vacuo. The crude product

was 15 subjected to col um chromat ography (Si 02,

95:4:1 DCM et hanol / 25% ag. ammoni um hydroxide) to

gi ve] .t Aeokipohed epfopauhdDasr aphdrmageusically accepieblespld, solvate or N-
which were freeze-dried overnight from

oxidethsrfiofir i | e/ water to give a cream col oured powder (63

5 nmg, 94% . 6H (DVBSO d6, 120C, contains rotaners)

8.37-8.36 (1H, m, 8.29-8.28 (0.44H, nm, 8.33 (0.56H,

dd, J 1.4, 8.0 Hz), 7.75 (0.R4H, dd, J 1.8, 10.0 Hz),
7.68-7.66 (0.44H, m, 0 (0.ﬁ6H, dd, J 1.9, 10.5

Hz), 7.48-7.44 (1H, 9\7. 33 (1H_m, 7.17-7.13

(0.56H, m, 4.31-4.] 7M. 00 RIH, m),

3.74-3.60 (2H, m, 3. 2. 83 (3H, A

m, 2.60-2.53 (1H, n). LCVB RT 2 agd 1.95 ni nutes,
(ES) 513 (M+H)+. WD 2007/ 088345 R i
-55- Clains: 1. A conpound of forn ), or a
pharmaceutically acceptable salt, solwgate or N oxide
thereof 5 R NRL N S 02 wherein Rl represents

hydr ogen, hal ogen or Cl.6 al kyb; 10 R2 represents
hal ogen or Cl1.6 al kyl; R3 repl( sents hydrogen, cyan,
-C2Ra, -CONRbR or -CON(OR R, Ra represents Cl1.6

al kyl; Rb represents hydrogen; or Cl_6 al kyl, C3_7
v91¥e‘f%i al kyl, C3_7 cycl oal kyl (C1. 6)al kyl, aryl,

aryl (Cl. 6)al kyl, C3_7 heterocycl oal kyl, C3 7

het erRlaypiesaitilyydragens halorsn or Gex@d¥¥aryl or~ 15

het eroaryl (Cl. 6).al kyl ,~a f which groups nmaybe
10 opti o%aqegvg?%f)g%lf)gﬁoetdg %&ﬁb or nore substituents;
and  R3represents hydrogen, cyano, -CO;R?, -CONR’R® or -CON(OR)R

R? represents Ci.¢ alkyl;
R® represents hydrogen; or Ci-6 alkyl, Cs cycloalkyl, Cs.7 cycloalkyl(C.q)alkyl,
aryl, aryl(Ci.¢)alkyl, C3_7‘heterocycloa]kyl, C;.; heterocycloalkyl(Ci.¢)alkyl, heteroaryl or
15  heteroaryl(C1.¢)alkyl, any of which groups may be optionally substituted by one or more
substituents; and
R° represents hydrogen or Ci.6 alkyl (optionally substituted by hydroxy); or
R® and R°, when taken together with the nitrogen atom to which they are both
attached, represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl,
20 piperazinyl, homopiperidinyl, homomorpholinyl or homopiperazinyl, any of which

groups may be optionally substituted by one or more substituents.

2. A compound as claimed in claim 1 wherein R represents hydrogen; or Ci.6
alkyl, Ca7 cycloalkyl(Ci.g)alkyl, Cs7 heterocycloalky! or C37 heterocycloalkyl(Cy)alkyl,
25  any of which groups may be optionally substituted by one or more substituents.
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Re represents hydrogen or Cl_6 al kyl (optionally

substituted by hydroxy); or Rb and R when taken
woQoElsexsswi th the nitrogen atomto which theyprarsHE20i71000310

attached, represent azetidingl, pyrrolidinyl,

pi peridinyl, norpholinyl, th @nnrpholinyl, 20

pi per azi nyl, honopi peri di nyl, honmonorpholinyl or

honopi perazi nyl, any of whjch raQups nmay be. bpc

opt i onAlcbmpeuiskas dlaned inglagnd f‘?ﬁﬁ?%e %Xffﬁ% PR S Ry,

A conpound. as ¢l ai megk in leftiih- WOE hfirphdRin-4-9] haseearirs 1-y1 or
reﬂV&?’ﬁg%@Fﬁgf ?'éfg .pghggﬁill?y]l yﬁkgjgﬂ%ylg?éal Ifgtll C_l.-g:;?gl kyl ,
héRophpdtatifriogy akyoaf dyich grouf8nizy be optionally substituted by one or more

het'er ocycl oal kyl (C1_6)al kyl, 25 any of which groups
subsijtupisopt i onal | y substituted by one or nore

substituents. WO 2007/088345 PCT/ GB2007/000310 -56 3.

A conmpound as clained in claim1l wherein the ?Q/Cl I.C

moi ety A- ddRipFound eprleiest in aay ene af the preyjious clamms wherein the

rrolidin-l-yl, pipetidin:1l-ylope ' = vk )

sipeBEE s 9 ot HEBP ST MR TS PAE e Gy el Crs
a%gg@g_ )’Eﬂér/%zl k}ﬁrd?d%j, R{EbKHCS Wiyl tantine, Anyinoi@a.spikyimaoxymethyl,
subStituents.” 5 4. A conpound as ¢l ai 3 an e of
(g elkpk paairtoany 1, ¢l 2z aﬂwm@b@m@lh}ﬁiﬁx&@f %}kﬂ?@“@%,

r on the cyclic i - : I d fromCl 6
Jowyrebayiagting i £ Ebe R Ao Bk -
hydr oxy(Cl. 6) al kyl , am no, am no(Cl.6)al kyl,
car boxynet hyl , . 6 alk0ﬁ¥ca

c2 bonyl .
al koy e peropgundeE clymped 1 claig i E?Rf%%eﬁﬁe@ygﬂ’i‘%‘%? B, apd 1
| koxycar ho | t and N-oxides thereof:
Ig?ﬁ% '@g?@ %%%%%Pﬁgfﬁggg Alkyl. 5. A conpound as
claimed in claim1 represented by formula (I1), and
pharmaceutically acceptable sglts, solvates and

N-oxi des thereof: RBR H NF RN S 012 R 15 (EO
wherein R12 represent al ggen; and
/

=
| N F
Rl 2

uy

wherein
R'2 represents halogen; and

R’ is as defined in claim 1.
. . . . 12 .
6. A compound as claimed in claim 5 wherein R represents bromo or iodo.

7. A compound as claimed in claim 1 as herein specifically disclosed in any one

of the Examples.



R3 is as defined in claiml. 20 6. A conpound as

clainmed in claim5 wherein RL2 represents brono or
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phar maceuti cal conposition conprising a conpound of
formula (1) as .defined.in claiml, or a
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pharmaceutically acceptable salt, solvate or N oxide

t hereof, for the manufacture of a nedicament for the
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oERERELRRMBRThRbRbEKIdcd@. a patient in need of such
treatnment an effective anount of a conpound of fornula

(1) as defined in claim1l1, or a pharmaceutically

acce qba % I%et%%ldtfm BE tr\éﬁ{n%npind%r%&%ﬁti&lﬂ 8 &9drders for which the
administration of a selective MEK inhibitor is indicated which comprises administering to
a patient in need of such treatment an effective amount of a compound of formula (I) as

defined in claim 1, or a pharmaceutically acceptable salt, solvate or N-oxide thereof.



