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The present invention relates to a class of

t hi eno-pyridine derivatives and to their use in

t herapy. More particularly, the invention is concerned
with thieno[2,3-b]pyridine 5 derivatives which are
substituted in the 2-position-hy a substituted anilino
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i nhi bitors of MEK enzynmes. 10The conpounds of the
present invention are potent and sel ective MEK
inhibitors having a binding affinity (1C50) for the
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The present invention provides a compound of formula (I), or a pharmaceutically

20 acceptable salt, solvate or N-oxide thereof:
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pi perazi nyl, honopi peridinyl, honmonorpholinyl or

honopi perazi nyl, any of which 10 groups may be
optionally substituted by one or nore substituents.
The present invention also provides a conmpound of
formula (1) as depicted above, or a pharmaceutically
acceptabl e salt, solvate or N-8xi de thereof, wherein
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15 isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl
and 2, 2-di net hyl propyl. Derived expressions such as
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iodo. Suitably, |le represents nethyl or ethyl,
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one or nore substituents. -5Suitably, Rb represents
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( nonet h zetidin-1-
303 1(3}31*? o%yz%iﬁ %arpweyla%m@r%me@ygmpyl, 2,2-dimethyl-3-
3- (dinRdthylho) gl @ﬁﬂbﬂr@;{? gt hyérmzt&wcgebsnﬂaaehdm.s-yl
pyrrolldln I"- oxynet h pyrrolidn
3-IYe éﬂaﬁpxlr }-éﬁri-mﬁvxysarypnylmhﬂmépylr plpbmcﬂnﬁ-ﬂrmendm-4-yl 1-

3- r%%tﬁ%l i ?eré %q;(pl : é’?‘?‘g ﬁﬂ}%};ﬁ}ﬁri 91,1954 bht'oxilcarbonyl

: 4 am nopi peridi n-1-yl,
4-(tert- butoxycarbonylan1no)p|perldln 1-yl,
nor phol i n-4-yl, 2-(hydroxy-




met hyl ) nor phol i n-4-yl, piperazin-I-yl,

4- met hyl pi perazin-1-yl, 2-(hydroxynethyl)-

pi perazin-1-yl, 4-(2-hydroxyethyl)pi perazin-1-yl,

4- (car boxynet hyl ) pi perazin-1-yl, 4-
(tert-butoxycarbonyl)-2-(hydroxynet hyl ) pi perazin-|-yl,

4- (et hoxycar bonyl net hyl )- 30 p¥perazin-|-yl and

honopi perazin-1-yl. Suitably, the cyclic noiety -NRble

may be substituted by Cl4 al kyl, especially nethYI..
Papipetidih-dryl\iaterredmtaxfycarpimiylagetidine 3-ybeethls 3, dineathyli[ 1,§]dioxolan-4-

nmorphal i n-4- n i.ne L1 =Vhoro = 1.8 =
Ty pEeh pyikpldhp 2t T RURR-BBGt i pemofpbiic-4.sipropyl.
- CON( ORbygieallyj BY reresehtshgdrofm; and,.4 alkydoptiamallyshbstioded by one or
above. Syitably, R3 represents cyano, -0Q2le or
-c@%P@,f’r@%&’XW&‘Whn?@‘&ﬁﬁg{?Pp%cmm e, in which Ra,

5Rb and T?i@u g%ﬁ\lké(i 8%? Pﬁﬁ@ ﬁiﬂ\;gghn,hﬁfﬂlﬂ@bjgk?x@pyl and
represents - e,.. In |1 C e . a e re as .
Qo AHERTESORE, e cobedimaioK, ToBEentsy Bv-e@éﬂ?@ef embodiment,
\CA%iR'g ﬁepréséht@ﬁem.e 't & KRR} EEBYdimdRs, KPQByreRAl h§droRpRdii, dspecially

Ra is as defined above. In f'urt her _enbodi nment,

R33hegrowymeenyd. Inaonritienal iembogiment, Rorepreeenfsdibydgoxypropyl,
orPaE B R, |k R and Rt are.as

10def i nedinaine vmbodiment, Bt is hydrbgan: Feanodhes suberiment, Rarepresents Cis
R S A AP Ol C ot
t hbydroxyetyyh@speofally 2+hydidoaydthyl) , and phar naceutical l'y
T L e R
defliyhgibesibiavieyl, mbrphokin-8{3& chibmorphelirodlylypiperazii 2 yl, homopiperidin-

‘ 15br ?—r;r? or ﬁorgno%]o%lﬂ) ! -4§}H,e a?niyfoif (v:vhlecgbgg')oqxlpgg% be c%ti?oniaﬁy substituted by one or
more substituents. The moiety -NRPR® may also represent optionally substituted
homopiperazin-1-yl.

Particular values for the cyclic moiety -NR°R® include azetidin-1-yl, pyrrolidin-1-
yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-yl and homopiperazin-1-yl, any of which

20 groups may be optionally substituted by one or more substituents.

| Specific values of the cyclic moiety -NRPR°® include 3-hydroxyazetidin-1-yl, 3-
| aminoazetidin-1-yl, 3-(aminomethyl)azetidin-1-yl, 3-(tert-butoxycarbonylamino)azetidin-
1-yl, 3-(tert-butoxycarbonylaminomethyl)azetidin-1-yl, pyrrolidin-1-yl, 2-(methoxy-
methyl)pyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, 3-aminopyrrolidin-1-yl, 3-(tert-

25 butoxycarbonylamino)pyrrolidin-1-yl, 2-(hydroxymethyl)piperidin-1-yl, 4-amino-
piperidin-1-yl, 4-(tert-butoxycarbonylamino)piperidin-1-yl, morpholin-4-yl, 2-(hydroxy-
methyl)morpholin-4-yl, 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-(cthoxycarbonylmethyl)-

30 piperazin-1-yl and homopiperazin-1-yi.

Suitably, the cyclic moiety -NR’R® may be substituted by Ci.s alkyl, especially
methyl. Particular values of -NR°R® include pyrrolidin-1-yl, morpholin-4-yl and 4-
methylpiperazin-1-yl



20 i odo. Speci fi c novel conpounds in accordance

wWith the present invention include each of the

conmpounds whose preparation is described in the
acconmpanyi ng Exanpl es, and pharnmaceutically acceptable
salts and sol vates thereof. The present invention also
provi des a pharmaceutical conpgsition which 25

conprises a conpound of fornula (1) as defined above,

or a pharmaceutically acceptable salt, solvate or

N- oxi deypiasityg B repmsmmnat-comwam‘hé m-C@N(@R")R° in which

har maceutj cal | y .ac j ers. bpe
pricy LRI Eaps ORPEEPYS CHEaBlo S BpmRismts it GORRa of FCORE:
MBp d ] c9aﬂ‘oQﬁ UC@NRPm)hﬁvﬁlaf RYRAnd Rike ad defiped shover Sitably, R’
nasal , fopical phthal m ¢ or_rectal ni stration,
orreprefenis QN(@BB memhé‘&nawi Ry f15p% %ﬁﬁﬁ?al?%ﬁal ation or
5i nsuf | Iipbh Ofy eﬁ,rﬁlreﬁ%@ 'C%dba'lﬂ giidthet BEbodiment, R? represents

phar maceut1 ca nmposi tions nay take the form,of,
fo{KhRémpWhmhBabweﬂdhmﬂ@bﬁﬁﬁé%a8#“@%%%@1 Iﬁﬁ%ﬂﬁF@ﬁ“@y
COoHRERONg hﬂ% ¢ % o BUALARE Cﬁi Anyadaﬁﬁﬁﬁte%b&ment R®
exciprent’s suc I'ng agents pregelatlnlsed
mmsmsacom(om,un wgaicpﬁ raadeames elbcmz-y il further

ceI Ios I LS (e.g. lactose,
qy %kwgithgse or cal cium
10 h y d rog Q’Ophﬁ&ﬂh&hb—htoub ob com:p:mhés 2(ceorg1ng riativn évientinn is represented by
arate or .s di si r ant
F Eompgun fﬂ’ﬁ’i“’d? a;pgx}nacs it abi“os ag eg{%@é thd V.
(e%xkksﬂgﬂkgn1lauryl sulphate) The tablets may be
coated by nethods well known in the art. Liquid
preparations for oral adm nistration nmay take the form
of, for exanple, solutions, sgBups or suspensions, or
they may be presented as a dr product for
constitution with wate er é@itable vehicl e
bef ore use. Such I|i qui at-Nons My be prepared
by conventional neans W ' cally acceptabl e
addi tives such as 15 suspendi ng ag S, enul sifying
agents, non-aqueous vehicles or p yvati ves. The
preparations may al so contain buffer—salts, flavouring
agents, colouring agents or smeetenlng#égents as
appropri ate. Preparations for ora
adm ni stration may be suitablyagornulated to give
controll ed rel ease of the active conmpound. 20For
16buccal adm ni stration, the conpositions may take the
for of tablets or | ozenges fornulated in conventiona
The conpounds of forrmula (1) may be
fornula&%@#mganpnﬂegmgaﬂl adm ni stration by injection,
e.g. by polu ﬁéP@éectlon or infusion. Fornulations for
injectil ﬁst? #h¥&ented in unit dosage form e.g.
in glasg oasgsadiﬁ%n%mméhi R149 6Ronte? Th @l Spectficmbgtiimsent, R'? is
vials. The conposi tions for injection may take such
20f olod8. as suspensions, sol utions or enulsions in oily

or aqu e%}ééll%i\é @BVd bERpoRlsin RYorGR1eE #ith thepréBehihvindion include each

agents as suspending, stabilising, preserving
anoff the catipaedswhage atsperetion isldessribedt in e apcompanying Exgraples, and

| e ke ABrabid SRVEIR ol B EREE CONSL T LUt on wi th

pyrogen-free water,
bef or e Timepresdfitlinventioi alsa)protmies sphafroaceutical camposition which

25 0 RS S )

f ogang b(iﬁ'dt@b‘lSN-ﬁﬁMe fereaf] i adsedigtioncvithyonie op tnard Izilmmemcaby

intra cul ar injection.
accepr?éfie cargers J




- 10 - For nasal adm nistration or adm nistration

by inhal ation, the conpounds according to the present

i nvention may be conveniently delivered in the form of

an aerosol spray presentation for pressurised packs or

a nebuliser, with the use of a suitable propellant,

e. g. dichlorodifluoronethane, _fgl_.uorotrichl oronethane,

di chl orot etrafl uoroet hane, carbon 5 dioxi de or other
suitabl e gas or m xture of gases. The

c omgosi Ph@ﬁ&cdgﬁb’al cbﬁ%imhg setordhry tp thedsventioh inay akea fdtm suitable
or |spenser evi ce iC aln one or nore. unit

o JaREAl el RAGHREN RO RGALA AL 05 H BRI, or' form
PaGkitdle Bt éﬂﬁaﬁﬁ&n%\mﬂiﬁuﬂﬁ& iBeumganpani ed by

instructions for adm nistration. For topi.cal

admi ni sfpmrﬂl@ﬁﬂmmgwﬁbﬂm%éwoﬁﬂ’°ﬁ€°%yﬁ?@%@m of,
5 n lmue %et; QO% 1Je arécplli @Exﬁﬁn&lrﬂn&ns with

suitab ol ntnent ¢ nt ai ni ng he aCtIVG conponent

su sapmae@ugauycacsqmbhemmn@mcboas binsing agFrte e etRerletiniped maize

22 gl%g thagélﬁ\]uéﬁﬁéko?fdg?e & Eﬁ&&fglﬁ%@& ?ﬁfk{& %’nﬁl&s@ h#&gg g Rlctose,

gl muioc:rymllmem@mwsvbmmumhympmpbdténbbnml(sgfmgmgsmm

f%ggep ts‘g'lr'?’thcﬁné’é r] L ysiﬁ% gﬂ‘? e O%J e: i glg'go(ifa% 9 wetting
10; u Ia@ﬂiﬁ @.gl §Hdﬁum lahfy] eilptiatd) N Thetables rﬁaythe\ceated)bpmmhnds well known

sus nded i ssolved_ in one or. nore
361 Lo rppaionpior BT, rmipis i B ke 1B fii otylgy chample
e X %B]&h&xs S8 roi‘lsusﬁbﬂsmﬁ QF el adaybe pRE‘AY dtatiry product for

pol ysorbate 60, cetyl esters wax, cet eary%,‘nﬁlhc E
be Foustitution Bt watey or B@FWHM%&%%? befprg Uit g preparations may
Op il BRI e bR EéHvehtiinhFthbaS witl PhaiABRMBAIR; 2364p0dbll 4Aditives such as

t he present |nvent|on 20 may be conveniently
15 0 rsmmdl@gjamtsmr@#s;m ag@@ts,s:egmu@%mnql% oF §EseaHtives. The

Q%H/ég{n?\% s%{:&héog?ﬁﬁ;uga{é%agrg:tgpd o? ungl Cl gal ufor

agmetemamwlapplpmtyl nmercuric nitrate,

,k/-)\letné )r/LgltP}g@Eyla{l ffgr A ﬁﬁ‘{%ﬁnﬁﬁ gﬁ‘%g%ﬁ%?g??lg??ﬁﬁ%%fntg uve ontrolled

rrayelbaebﬁha'ad:taite&dmpoundn oi ntment such as petrol atum

5For rect,al an.. th
2 0 S5 r Y A D AR AR LBl
as lmm%ﬁmlataﬁncéﬁimaﬁonamnaxher pr epar ed by m xi ng the

active onent WI haS|ta e.non-itcritatin

exci pi e e d}m?bqﬁ.ﬁo ‘ﬂﬁ‘@éé’(" administration by
| i Gafedtion]e.g. %?'baius h:@@@ﬁ 8t ifiRioa Bomaulaions for l&ijéctlbﬂ nia ®e presented
rectumto re ease the active conponen Such material s

i ndR BRbdospgs fom. £ rrzesla%e@aa ules Arivalt-dgascopianers, g . glass vials. The

290 |c¥ﬁb&¥ﬂcﬁn§ CorGhj¥ciidhna Ukﬁclﬂf%ﬁfﬂ as vispehsidnsG SYRRIAB 6r @hulsions in
the_invention required for the prophylaxis or

t r @4y eepqueqys vghisles,tand giay contain é?mubﬂﬁorwag@wlgf as suspending,
de eg@% gm#ﬁ$
hgaggftsgg’ t to be&t‘a{%a Lmﬁ? ener a ﬁd %chb@ﬁg&ﬁlent may
doé:ag@ﬁowdwyfmrfgrecommcmmu fgbln yehige;ee. G0 m;ﬂgl%g-free water,
t y% fb@“s}é from 100 ng/kg to 100 ng/ kg, e.g. around
0. Ot kg to 40 ng/ kg body wei ght, for oral or
3buccal Imladdmoattm the |foxmulzftions1deacrdmd dbds@ the cérgpaundS6E formula (1)

ny/ ht. for rente ni st
o A 5 1y oo B R G St PRy be
ar adnihiserbd lmuﬁplmmmu mdb;lﬂﬁﬁmﬂ@ulaf tjectiamal
adm nistration or admnistration by inhalation or
‘insufflation. 5The conpounds of fornula (1) above, and
the N-oxides thereof, may be prepared by a process
whi ch conprises reacting a conpound of formula (M, or
an N-oxide thereof, with a conpound of formula (I1V):

:

_J-




(m 10 wherein RI., R2 and R3 are as defined above,

an
l e
ch
el
SO

d LI represents a suitable |eaving group. The
aving group LI is typically a hal ogen atom e.g.

| oro. The reaction is conveniently effected, at an
evated tenperature if necessary, in a sui table
| vent, e.g. dinethylsul phoxipe, typically under

basic conditions, e.g. in the 15 presence of an

in
in
re

re
SO

50
by
fo
fo
R2
a
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or gani ¢ base such as sodi um hydri de. The
t er neBoratasa adrhinfstration o a@mmsbabeww inbalating, the epmpavardpgccording

S5 HRay EERBY  SAA o I55he B ity

OVE;, |op osgene.
@Edséﬂﬁxdnfommmw pidky oﬂf ficbaliser] with the sagiof alshitable propellant e.g.

| V%POI'Odlﬁ\YO | tfﬁ@ﬁ'r(i) : e %lgl’cl:ehlfqgéloaogmr o Aaaﬁl‘gg ecarbon
H[Bakhd%o&bﬁmeﬁl%ﬁtﬂe %Muﬁ?ofg@daﬁesents -CONRbI e or
CON(ORb)l e, and t N- oxi des t hereof, glg}i‘]mgﬂz;lred

a pr dbeeospppitiens l@%ﬁrqeﬁl@& heresental) maa device
;\Jﬂt%h%ﬁm dhe of kRN dosa 6&%0&%9@%@%&% ingredient. The

(VI'), or an N-oxide thereof: wherein R
pagioraispeismeledcemanbe me@pw mmcvms fioy adminjstiation.

conde
(3-di ﬁéllt E@F i A psﬁ‘?b Lg‘%‘gﬂ“@gﬂ%ﬁﬁg‘g% #3PRserlt $nvention may

be conveniently formulated in a suitable ointment containing the active component

'suspended or dissolved in one or more pharmaceutically acceptable carriers. Particular

carriers include, for example, mineral oil, liquid petroleum, propylene glycol,
polyoxyethylene, polyoxypropylene, emulsifying wax and water. Alternatively, the
compounds according to the present invention may be formulated in a suitable lotion
containing the active component suspended or dissolved in one or more pharmaceutically
acceptable carriers. Particular carriers include, for example, mineral oil, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol, benzyl alcohol, 2-
octyldodecanol and water.

For ophthalmic administration the compounds according to the present invention
may be conveniently formulated as microionized suspensions in isotonic, pH-adjusted
sterile saline, either with or without a preservative such as a bactericidal or fungicidal
agent, for example phenylmercuric nitrate, benzylalkonium chloride or chlorhexidine
acetate. Alternatively, for ophthalmic administration compounds may be formulated in an
ointment such as petrolatum.

For rectal administration the compounds 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



10 hydrochl oride (EDC), in which case the reaction is
conveniently effected in the presence of

1- hydr oxybenzotri azol e (HOBT) and N-net hyl nor phol i ne

(NM WVI). The conpounds of formula (VI) above nay

be prepared by reacting the conmpound of forrmula (VII):
150 with a conmpound of formulbk- (V) as defined above.

The reaction may conveniently be effected by treating
conpou'ﬁéi) with a base, e.g. lithium

bi &&k8 me/ks Yody weighty éor arg oabwahadmsmbn,mm arouuyl 10 ng/kg

ot R Bhf Weishi ol Gl el U Ep g o gm0

ab @mnderOtmg, eree framexcbubnd 015 mg tocarpumd 100@fngf for nashleedfmitiittation or

13ns ein.r as defi ned above; by
saponl § ca?nbc}'nm%‘g%oﬁé’r i ety followed by 5
Soxi dat i Bie mn;bhmismsfdmhma)faww arg) the! N-oxfiep theiebof, @xﬁiylbelihrepared

ot PLA Puion Fciarinbis KL ATPPORAK pHBBR I pr g Aeoride

somemﬁwmrmnq;aundaffmﬂu )| e soI vent, e.g. an
aqueous m xture of a |ower al kanol such as net hanol

and a cyclic ether such as tetrahydrofiu-an. Oxidation
of the methylsul fanyl group in the resulti ngr conpound
may 10 then be effected by treatment with ajsuitable

oxi di si ng agenis xone(r) (potsssCsd
per oxynonosul f/atef i R an appropriate sol
aqueous net hagol .

(Vi) above nt

The internedi ates ar mul a
; conmp
formula (111), wherein R3 is -021ta as defined above,
with carbon disulfide, followed by treatnment with a
met hyl hal i de sugimas iodonethane. 15The rgggtion is

conveniently effected in a suitable solvent, e.g.
10dlnethylsquOX|de in the presence of a base such as

th t
av al #g%l eOlli t ar |d\ﬁ/\8“ Y“'?é‘f‘gi’e DIe ﬁ&%ﬁﬁ@ Ng%@group
g V) rmyI‘Hgégqmﬁ]mmpd, bg/typiehﬁmdhal@gmlam 3. éldoroh otse dard
escCri 1 N e accoinm S naar .
1ot hodoT APt SR NRRE HEooThis o 25 Beyatig Bfuopgture i ncoessary, ina
unaiételsie seldent,legy. dinreghyteutidoxide, tppicdllyruidérdagié sorditionk, 2ld. ¥ the

15° bpttrgsleﬂgedo a%?nrg ganYc base such as sodium hydride.

The intermediates of formula (IV) above may be prepared by reacting a compound
of formula (V):

HN

\)
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.



of the above processes may, where appropriate,
subsequently be el aborated into a further conpound of
formula (1) by techniques known fromthe art. By way

of exanple, a conpound of forrmula (1) wherein R3
represents -0Q21e may be converted into the

correspondi ng conpound whereimoR3 represents - CONH2 by
treatment with amonia, 25 typically in a | ower

al kanol solvent, e.g. ethanol, at el evated tenperature

and pr elsiother p%deduneahe vcahpqunés of donpmlen() abbvé whereln & gdpyesents

O A o P B B e

seb FR B donmpotdd dﬂf&nﬁWHQ{RbR&bﬁHam]Ré)Rﬁ fwith a

fornula NRbl e in the presen trimet hyl abi m ni um
A %ﬂﬁﬂ%ﬁef@m‘ﬂémﬁi%%‘ ’S\E“e‘?‘%‘PﬂERS represents

5 00212a may be converted into the - 14 -
correspondi ng conpound wherein R3 represents hydrogen
by treatment with an alkaline ent such as |ithium
hydr oxi de under forcing£% i OoNnsH e.g. by heating at
reflux in a mxture of [et hEnoN ; gt . A conpound
of formula (1) wherein [ 7
di met hyl -[ 1, 3] di oxol an- yIr eth ety may be
converted into the correspondlng 3 pound wherein R3
contains a 2, 3-di hydroxypropyl noisty{by treatnment
with a mneral acid such as hydrochloryc acid. A
compound of formula (1) wherein R3 contains a nitrogen
atomto which a tert-butoxycarbonyl (BOC) group is
attached may be converted into e correspondi ng
conpound wherein R3 contains an NNH functionality by

treatnent with an acid, e.g. a mneral acid such as
hy whereinR); RE RiendiR® ae asdefimed shoive; in thepresende of @ caiglensing agent.

trifl |
wher ef s R afety el BTN BHeBsk BB 5 dobodiimice
10c ohydrodhéutide (EDC), lne whish s ;ﬂmtdmgn coprmetik feotidin @ presenco

ot Py RirBerkiny EhPT 5% LieiuBohotiny QMY ron

W th etTiyd ooﬁdpbmidsaﬁ raiiR, (Vl))abbﬁﬁhhg/bd pregiane hyrreaoting the@bmpound
trig%gg gvﬁf ‘the resulting conpound may then be
coff o the correspondi ng conpound wherein R3
contains a nitrogen 15 atomto which a carboxynet hyl
group is attached by treatnent gi h an al kal i ne
reagent such as sodi um hydroxi g€z*typically in an
aqueous sol ution of a | gme anol such as ethanol.
The pyri di ne- N- oxi de de I VE -Sagxgpnpound of
formula (1) may be convegtet k to the éorrespondlng
compound of fonnula (1) BY treatnent with triphenyl
phosphi ne and phosphorus trichloride. 20Were a
m xture of products is obtai fromany of the -
18pr ocesses descri bed above for e preparation of
conmpounds according to the invention, the desired
product can be separated therefromat an appropriate

sta!@babymp@lnﬂelﬁtﬁmmmgdmwh as preparative
HPLC;
silica an or afnsg‘ncm c‘ggr)]e &%&L#%&@ﬁ&%oﬁ&m@ﬁhabu@

appxgdphihntlns(ﬁ'ﬂh&tbylsﬂyi;)ymiderm a%ﬁiw:és olvent e.g. tetrahydrofuran, followed
d rib roc s for the preparation of the
ﬁ%@ﬁﬁgéﬁ %@?ﬂ&ﬁﬁmféﬁﬁhe i nvention give rise to
m Xt ur eBhedhtepheliateofformils (VI «bsee mspbeprepared/frtva a compound of
seg%é%{e conventional techniques. In particular,
. ‘desired to obtain a particul ar enanti oner
of a conpound of formula (1) this nmay be produced from
a correspondi ng m xture of enantioners using any
sui tabl e conventi onal procedure for 30 resolving
enantioners. Thus, for exanple, diastereoneric

derivatives, e.g. salts, may be produced by reaction
of a mxture of enantloners of fornula (I) e.g. a

T N | - o - o R o o




- 15 - recovered, e.g. by treatnent with an acid in
the instance where the diastereoner is a salt. In

anot her resolution process a racemate of formula (1)
may be separated using chiral HPLC. Moreover, if
desired, a particular enantioner may be obtai ned by
using an appropriate chiral internediate in one of the
processes descri bed above. Alternatively, a 5
particul ar enanti oner may be obtai ned by perform ng an
enanti oner-specific enzymatic biotransformation, e.qg.
an ester hydrolysis using an estergse, and then
purifying only the enantiomeric pﬂ% pure hydrol ysed
acid fromthe unreacted nti pode.

Chr omat ogr aphy, recryst @g§other
es may al so be

conventi onal separation o) g
used with internedi ates ofN final products where it is

desired to obtain a particular 10 geonetric isomer of
the i nvention. During an t he above synthetic
sequences it may be necessary /or desirable to
protect sensitive or reactive groups on any of the
nol ecul es concerned. This may be achi eved by neans of
c owberriniRS ireds definedebbvenby saponifisstioniot theastet toiety followed by

de ' L N Qtective (oups in Organic Chem stry,
ed&é%"@ﬁg\f%i%yés}‘ﬁlﬁy!ﬁf?ﬁ%"Pr ess, 1973; and 15 T.W
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L Ghvid soehi hﬂﬂrdrochlond' faid. LEchﬁpeaydt(’é formusladDodiepain Begonggams a
R
siin@lthe W@E{)’Oﬁ&ﬁg eompound wherein R? contains an N-H functionality by treatment
with an acid, e.g. a mineral acid such as hydrochloric acid, or an organic acid such as
trifluoroacetic acid. A compound of formula (I) wherein R’ contains an N-H
functionality may be converted into the corresponding compound wherein R3 contains a
nitrogen atom to which an ethoxycarbonylmethyl group is attached by treatment with
ethyl chloroacetate, typically in the presence of triethylamine; the resulting compound
may then be converted into the corresponding compound wherein R3 contains a nitrogen
atom to which a carboxymethyl group is attached by treatment with an alkaline reagent
such as sodium hydroxide, typically in an aqueous solution of a lower alkanol such as
ethanol. The byridine-N—oxide derivative of a compound of formula (I) may be converted
into the corresponding compound of formula (I) by treatment with triphenyl phosphine
and phosphorus trichloride.
| . Where a nﬁxture of products is obtained from any of the processes described |
above for the preparation of compounds according to the invention, the desired product
can be separated therefrom at an appropriate stage by conventional methods such as
preparative HPLC; or column chromatography utilising, for example, silica and/or
alumina in conjunction with an appropriate solvent system.

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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appropriate chiral intermediate in one of the processes described above. Alternatively, a
particular enantiomer may be obtained by performing an enantiomer-specific enzymatic
biotransformation, e.g. an ester hydrolysis using an esterase, and then purifying only the
enantiomerically pure hydrolysed acid from the unreacted ester antipode.
Chromatography, recrystallisation and other conventional separation procedures may also
be used with intermediates or final products where it is desired to obtain a particular
geometric isomer of the invention.

During any of the above synthetic sequences it may be necessary and/or desirable
to protect sensitive or reactive groups on any of the molecules concerned. This may be
achieved by means of conventional protecting groups, such as those described in
Protective Groups in Organic Chemistry, ed. ]JF.W. McOmie, Plenum Press, 1973; and
T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley &
Sons, 3™ edition, 1999. The protecting groups may be removed at any convenient
subsequent stage utilising methods known from the art.

The following Examples illustrate the preparation of compounds according to the
invention.

The compounds in accordance with this invention potently inhibit the activity of
human MEK enzyme. |

In vitro MEK assay

MEKI1 activity was measured in a cascade assay initiated by active Raf, via
activation of MEK, Erk2 and subsequent phosphorylation of fluorescein-labelled Erk-tide
substrate in an assay based on fluorescence polarisation (IMAP). The assay was carried
out in 20mM Tris + SmM MgCl, + 2mM DL-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 5 ATP by
addition of 1.25nM active Raf in assay buffer. After 20 min atr.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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When tested in the above assay, the compounds of the accompanying Examples
were all found to inhibit human MEK enzyme with ICso values of 10 uM or better.

EXAMPLES
Abbreviations used
EtOAc - ethyl acetate DMSO - dimethylsulphoxide
THF - tetrahydrofuran DCM - dichloromethane
ether - diethyl ether CDCIl; - deuterochloroform
MeOH - methanol MeCN - acetonitrile
EtOH - ethanol ES - electrospray
DMF - N,N-dimethylformamide HOBT - 1-hydroxybenzotriazole
SiO, - silica NMM - N-methylmorpholine
h - hour(s) min - minute(s)
r.t. - room temperature aq - aqueous
sat. - saturated ' RT - retention time
BOC - tert-butoxycarbonyl LiHMDS - lithium bis(trimethylsilyl)amide
MCPBA - 3-chloroperoxybenzoic acid
EDC - 1-(3-dimethylaminopropyl)-3-carbodiimide hydrochloride

All NMR spectra were obtained either at 300 MHz or 400 MHz.

Compounds were named with the aid of ACD Labs Name (v. 7.0) supplied by
Advanced Chemical Development, Toronto, Canada.

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.

Z(Q Mass Spectrometer
Capillary 3.5kvV Cone 50v
Extractor 2V Source Temp 80°C
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Desolvation Temp 200°C Cone Gas 150L/h
Desolvation Gas 250 L/h Multiplier 650V
Data were acquired in a full scan from 100 to 1000 m/z.
Scan duration 0.80s '
Interscan delay 0.20s
HPLC
Analytical reverse phase separation was carried out on a Gemini C18 from
Phenomenex 50 x 4.6 mm with 5 um silica.
Injection Volume 5ulL
UV data 240 to 400 nm
Sample Temperature 20°C
Column Temperature 30°C
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% CH3CN
Solvent B:  90% CH3CN / 0.1% formic acid / 10% 10mM NH4CO; in water
SolventC:  90% 10mM NH,CO, in water / 0.1% ammonia / 10% CH;CN

SolventD:  90% CH3CN / 10% 10mM NH,CO, in water / 0.1% ammonia

Gradient Program
For method 5_95_pH=3
Time(min) A% B% Flow Curve

0.00 950 5.0 0500 1
2.00 50 95.0 0900 6
4.00 50 950 0900 6
5.00 950 5.0 0900 6
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The LC system comprises a Waters 2525 quaternary pump, a Waters 996 Photo
10 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

9}

systems,

Low pH system (approximately pH 3.2)

16 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
20 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
25 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 NHHCO, in water / 0.1% Ammonia / 10% CH;CN
30 SolventD 90% CH3CN / 10% 10mM NH4HCO, in water / 0.1% Ammonia

Typical gradient profiles are described below:
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Gradient Program for Low pH Method
Time A% B% C% D% Flow Curve
000 950 50 00 00 20
900 50 950 00 00 20
11.00 50 950 00 00 20
11.50 950 50 00 00 20
1200 950 50 00 00 20

= - - N -

Gradient Program for High pH Method
Time A% B% C% D% Flow Curve

000 00 00 - 950 50 20 1

9.00 00 00 50 950 20 6

11.00 00 00 50 950 20 6

11.50 0.0 0.0 950 5.0 20 6

1200 00 00 950 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.). 8y (DMSO-dg) 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-b]pyridine-3-carboxylate
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-flucrophenyl 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-dg) 10.37 (1H, br s), 8.25 (1H, dd, J 1.4, 8.1 Hz),
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8.19 (1H, d, J 4.8 Hz), 7.69 (1H, dd, J 1.8, 10.2 Hz), 7.56-7.45 (2H, m), 7.32 (1H, dd, J
4.5, 8.1 Hz), 435 (2H, q, J 7.1 Hz), 1.37 (3H, t, J 7.1 Hz). LCMS (ES)RT 4.66
minutes, 395 (M("Br)+H)".

INTERMEDIATE 3

3-(tert-Butyldimethylsilanyloxy)propylamine
To a solution of N-(3-hydroxypropyl)phthalimide (5.25 g, 24.36 mmol) in DMF

(20 mL) was added imidazole (16.6 g, 240 mmol) and fert-butyldimethylsilyl chloride (19
g, 120 mmol). The reaction was stirred at room temperature for 18 hours before the |
volatiles were removed in vacuo and a portion of the crude product was subjected to

" column chromatography (SiOs, 1:1 DCM/hexanes) to give 2-[3-(fert-butyldimethyl-
silanyloxy)propylJisoindole-1,3-dione as a clear oil (5 g). 2-[3-(terz-Butyldimethyl-
silanyloxy)propyl]isoindole-1,3-dione (5 g, 26.4 mmol) was dissolved in ethanol (50 ml)
and methyl 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%). &y (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 (BSH RT 1.77 minutes,

190 (M+H)".

INTERMEDIATE 4

2-Methylsulfanylthieno{2.3-blpyridine-3-carboxylic acid ethyl ester
To a solution of ethyl (2-chloropyridin—3-yl)aéetate (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 codl 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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78%). &y (DMSO-d¢) 8.60 (1H, dd , J 1.6, 8.2 Hz), 8.46, (1H, dd, J 1.6, 4.6 Hz), 7.35
(1H, dd, J 4.6, 8.2 Hz), 4.48 (2H, q,J 7.1 Hz), 2.71, (3H, s), 1.49 (3H, t, J 7.1 Hz).

INTERMEDIATE 5

2-Methylsulfanylthieno[2.3-b]pyridine-3-carboxylic acid
A mixture of Intermediate 4 (12.5 g, 50.0 mmol) in THF (200 mL) and MeOH (50

mL) was treated with sodium hydroxide solution (10% solution in water, 50 mL) and
stirred at room temperature for 18 h. After this time the reaction mixture was reduced in
vacuo to one third of its volume. Water (50 mL) was then added before 10% HCIl was
added until a white precipitate formed. This was filtered to give the title compound as a
crystalline white solid (10.6 g, 95%). &y (DMSO-ds) 13.50-13.20 (1H br s), 8.55 (1H, dd,
J1.2,8.2 Hz), 8.48 (1H, dd, J 1.3, 4.5 Hz), 7.49 (1H, dd, J 4.6, 8.2 Hz), 3.25 (3H, s).

INTERMEDIATE 6

2-Methanesulfinylthieno[2,3-b]pyridine-3-carboxylic acid
Oxone (14.5 g, 24.0 mmol) dissolved in water (25 mL) was added to a rapidly

stirred mixture of Intermediate 5 (10.6 g, 47 mmol) in MeOH (250 mL). The mixture was
stirred at room temperature for 4 h. The reaction mixture was separated between DCM
(300 mL) and water (200 mL). The organic layer was dried (Na;SO,) and concentrated in
vacuo to give the title compound as a white crystalline solid (10.0 g, 88%). &y (DMSO-
dg) 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 stitred at room temperature for 1 hour. After this time the reaction mixture was
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poured onto ice and when at ambient temperature citric acid was added until a precipitate
formed. The mixture was filtered to give the fitle compound as a pale brown crystalline
solid (2.9 g, 84%). Sy (DMSO-dg) 14.00-13.00 (1H, br s), 10.80 (1H, s), 8.36 (1H, dd, J
1.3, 8.1 Hz), 8.32 (1H, dd4, J, 1.3, 4.8 Hz), 7.84 (1H, dd, J 1.8, 10.1 Hz), 7.69 (1H, d, J 8.3
Hz), 7.54 (1H, m), 7.42 (1H, dd, J 8.3, 4.8 Hz).

INTERMEDIATE 8

4-Iodo-1-isothiocyanato-2-methylbenzene

To a stirring solution of 4-iodo-2-methylaniline (1.0 g, 4.2 mmol) in DCM (50
mL) was added water (20 mL) followed by thiophosgene (490 mg, 4.2 mmol). The
reaction mixture was stirred overnight before the layers were separated and the organic
layer dried (Na;SO,) and evaporated in vacuo to give the desired product as a brown solid
(1.05 g, 89%). &4 (CDCL) 7.75 (1H, d, J 1.2 Hz), 7.62 (1H, dd, J 1.2, 8.3 Hz),7.15 (1H,
d, J 8.3 Hz), 2.20 (3H, s).

INTERMEDIATE 9

2-Chloro-4-iodo-1-isothiocyanatobenzene

To a stirred solution of 2-chloro-4-iodoaniline (1.0 g, 3.9 mmol) in DCM (50 mL)
was added water (20 mL) followed by thiophosgene (476 mg, 4.1 mmol). The reaction
mixture was stirred overnight before the layers were separated and the organic layer dried

(Na;S0,) and evaporated in vacuo to give the desired product as a brown solid (1.0 g,
86%). 8y (CDCl3) 7.79 (1H, d, J 1.9 Hz), 7.58 (1H, dd, J 1.9, 8.4 Hz), 6.97 (111, d,J 8.4
Hz).

methyl]pyrrolidine-1-carboxylic acid ter¢-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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Hz $.82-3.78(1Hgm}, §.53¢31351 (3Hgim), 241881 .86 (3H, m)607§ (LE, midl.45 (9H, s).
J1.8, 10.2 Hz), 7.56-7.45 (2H, m), 7.32 (1H, dd, J

4.5, 8.1 Hz), 4.35 (2H, q, J7.1 Hz), 1.37 (311, t,

10J7.1 Hz). LCMS (ES4) RT INTERMERIATEE 11395
(M 79Br) +H) +. 5| NTERVEDI ATE 3

0.
2-
(3

2:5)-2-{({2-[(2-Fluoro-4-iodophenyl)amino]thieno[2.3-blpyridine-3-carbonyl} amino)-
methyl]pyrrolidine-1-carboxylic acid terz-butyl ester
Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98

15 mg, 0.72 mmol), N-methylmorpholine (0.11 mL, 0.99 mmol), 1-(3-dimethylamino-

propyl)-3-carbodiimide hydrochloride (139 mg, 0.72 nimol) and (S5)-2-(aminomethyl)-1-

BOC-pyrrolidine (144 mg, 0.72 mmol) by the method of Intermediate 10. The title

compound was evaporated from ether to give a colourless hard foam (139 mg, 64%). du

(CDCl;) 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
20 (1H, m), 4.19 (1H, m), 3.82-3.78 (1H, m), 3.53-3.35 (3H, m), 2.18-1.86 (3H, m), 1.78

(1H, m), 1.45 (94, s).

INTERMEDIATE 12

25 (2-Chloropyridin-3-yl)acetic 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

30 required product (11.15 g). 84 (DMSO-dg) 12.60 (1H, br s), 8.32 (1H, dd, J 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-(tert-Butyldi met hylsi lanyloxy) propylam ne To a
sol ution of N-(3-hydroxypropyl)phthalimde (525 g,
24.36 mol) in DVF (20 nL) was added i m dazole (16.6
g, 240 ranmpol) and tert-butyldinmethylsilyl chloride (19
10 g, 120 mmol ). The reaction was stirred at room
temperature for 18 hours befamg.the volatiles were
renmoved in vacuo and a portion of the crude product
was subjected to col um chromat ography (Si02, 1:1
DCM hexan.es) to give INTERMEDIATE 13
243- (tert-butyl di net hyl sil anyl oxy) propyl ]i soi ndole-1, 3
-dione as a clear oil (5 Q).
. Rl »"‘e\axy)propyl]|50|ndole 1,3

-9 hégﬁ »: :
h;;ogg I \poﬁ %@?%§§§%¥§§6ln e hano #méia@%wkhd
5 ThgelyP b1 WasL 'ﬁ@ﬁﬁﬁot}&mi@@nﬁﬁﬁm&eﬁt@&ﬁﬁ@@f@ﬂs hours. The

Concéntration in vacuo crude resi due wa
t r $olentstveete TprIONedin ASUOLIP @veﬂtedﬂ@tcnvadm A pple @t?vmﬂ 463g,

and X | Vi
£ PRS0 TEDs AP bt YV ML ] TSNS e o3
t h@H, dd,|%8.5; )3 8a L s) alse (318 8).olCHAS| (ES™) R 240 gibwpes, 186
SH 0-4:16) 4.58 (2H, br s), 3.63-3.58 (2H m,
2.97172)62 (2H, m, 1.60-1.55 20 (2H, nm), 0.83 (9H, d,
10J1.1 Hz), 0.00 (6H, d, J1.2 Hz). LCVB (ES4) RT 1.77

2 Vet byl sul fanyl thi enot AXEEBMKDIATE 58
2- Met hyl sul fanyl t hi enolz: 3-carboxvlic

acid ethyl ester To a solution of ethyl

Sy i h A2 dthie hlpyridine~3-carboxvlic acid methyl ester
di sul "f’&aio?uu’oﬁ ogmtéiﬂze@iaml@, 1i nzﬂ@%oﬁ)l&a Iﬁtb&nédﬁt& 1616 g,

added sodi um hydride portionvvise (2

15Af 251 maelyin dit BMSE ynder piogen wag eﬁeﬂéﬁ%mélb'éﬂ@ @ e , 343 mmol,
m 5(5 W% ﬁ d{&e Srsibndh el o ?%e%xgumbg stirred b 186m IenpRdtdre for 15

action mxture was allowed to cool to room
t enmmmméxeandjtorﬁ@ﬂh {dr 3jhotttsd dh¢ ractiay was goejedyiiaampoured onto iced

T

f i tdmtsihedamganics giasteedtwith tring) dried MSOﬁdﬁhtsecharglrthqsos}.YﬂntSdemoved

20( 7T1va619 Ths s éésyye o&éohd(sxg'ﬁ(u?@{fa%ddvi&%éh%%é% e £8hne yellow solid

( 1{hich &as detlebted By ﬁl&dﬁ))n, whsKdll wishHllietiyy] ethier add didied, und@er&fiction to

i Moot i s b S SO S snaci o,
( 200618 31 QZI@fijZtsqr(Iﬁ’Chd?y £, 94(01@}15), 9.70 %ﬁ{,Qi, m I):zgl ns ir{-jfﬁ t J8.5

né raé%.mas treated

e XA €1t 508-{ Bohe3 U B DL MBS RT 480 Fiiteen 29

o5st Npkgft at room tenperature for 18 h. After this time
the reaction m xture was reduced in 10 vacuo to one
third of its volune. Water (50 nL) was then added
before 10% HC1 was adde Hl\JlEﬁ 48 precipitate
formed. This was filter title conpound
as a crystalline white solid (10.6 g, 95% . SH

) 8,55 (1H, dd, .11.2,

P : aciaide; 49 (1H, dd,

30. 14. 6, ]Bte&n&ﬁéte 12(51)6 nﬁg% B9 xmhol) MMMM@O&:L) w1thN 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 HCl, and the organic phase was dried (magnesium sulphate) and




2- Met har t esul f myl t hi eno[ 23- bl pyri di ne- 3-car boxylic
acid Oxone (14.5 g, 24.0 mmol) dissolved in water
(25 m.) was added to a rapidly stirred m xture of
Internmediate 5(10.6 g, 47 nmmol) in MeOH (250 nL) The
m xture was 20 stirred at roomtenperature for 4 h.
The reaction m xture was separ2ied between DCM (300
m.) and water (200 mL) The organic |ayer was dri ed
(Na2804) and concentrated in vacuo to give the ti

eprsgRiEatedsn yacui Chramajearaphy ($i:5l] plylaceats: %CMBMed the title

S 4 d%ﬂé%g%&*%i‘ﬁﬁ S0 Gaafainay /4y 1P na, a1

dd,(1H41d6178 139 Hz), 7.48.(08, dd3)A7.554.7 B2} 3I98TER\G . 761@H/ s), 3.15 3H,

" o R R RO A B o o P

Q fl uoro-4-iodoaniline (6.0 g, 25 mmol) in THF (100
m.) 30 at OC (ice bath) was added LiHVDS (1.0 M
solution in THF, 20.0 le owmy. The

m xture was allowed to stir at roomtenperature for 30
mnutes before cool |3n to OC and Interrredl ate 6(2.0 g,

stirr edhﬁérmwgl.@lg ?m%ltllf %r;l w%s Hx@éb‘ived'% bgﬁ\%g E) and treated

time the reaction m xt - poure
1Qan avithheCPBA (32dim dt88m¢bréﬁmsgrrmgtat re quén @ymg r@g@mmmture

Ul el B6LCRY b gﬁag%sg@gnaaehm Ui i s — 5%
solmathab&l iR ettiyl 36he), yRihind S dmmss 16)f) a 4 Whitesolid. Sy

LM b0 s B 5*1%)';"7@3‘17 e ), Shsioll b o B, o,

HZBls 38%).( LEMSEES Y RT3.81 dittites, 239434 7.42 (111,
Iﬁ’é 4.8 Hz Il\fFERI\/EtSIsATE 8 )

154 | odo- 1-i sot hi ocyanato 2- met hyl benzene 10To a
stirring solution of 4-iodgxxNPigylani line (1.0 g,
4.2 nmmol) in DCM (50 nL) was added water (20 nl)
foI | owed by thi ophosgene (490 ng, 4.2 mmol ). The

8! zrmswaqo hhhinG Qé{ 58l dﬁﬁ-ﬁé&b&iﬁﬁta

Iaye S separ e organtc Iayer
( Na2 Sozl)?ochum hudzabd@l wg of m6Q% dispersion ifi minerah ell,déé’a piagl) was

200" G pofinfish A 0383 16 by 4R pf iy 113 755198 mml) anc
Hz pthyl (R5chlotdplyridihs3-wil)acétats (D3HHBiemner &Gl Yhithesiy,. 1997, 949) (2.7 g,

13.5 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

25 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%). 5y (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), 443 (2H, q, J
7.9 Hz), 1.41 (3H, t, J 7.9 Hz). LCMS (ES") RT 5.27 minutes, 443 (M-+H)".

30

EXAMPLE 2

2-[(2-Fluoro-4-iodophenyl)amino}-N-methylthieno[2.3-blpyridine-3-carboxamide




| NTERVEDI ATE 9 2-Chl or o-4-i odo-1 -i sot hi ocyanat obenzene
20To a stirred solution of 2-chloro-4-iodoaniline (1.0
g, 3.9 nmol) in DCM (50 nL) was added water (20 mnlL)
foll owed by thiophosgene (476 ng, 4.1 mmol). The
reaction mxture was stirred overnight before the

| ayers were separated and thegygrganic layer dried
(Na2SO4) and evaporated in vacuo to give the desired
product as a brown solid (1.0 g, 86% . 8H (CDC1l3) 7.79

(1ry eyl a Sl 04 209 Soluich 2 hnd, 32ty 08 o767 1
( 2/mplutioq pfmethylaming (h? BLoF i%&ﬂ%‘&ﬁ’?ﬁ%ﬁlﬁo}? sl ipsolyene (S mL).
p%ﬁ F A %x&ﬁﬂb QY0 A 0B0ImmoIPHas added and the mixture heated at 100°C
met hyl' I py

6 01 Iibetopplingi thesacsiop e Gucashadont - SETHRPIL ipote glytion
o | i N
5 I( ﬁsgpﬁ grilc{;lflélz(‘/lb %@ BMRF‘S@E Sﬁg%?eq vﬁﬁs ]Z’&O%‘E (80 inQ,ﬁ‘ 'P[Fe org.amc phase
1 g driek N SQ4) tand ecnoéndrateddn vaguo o give #said) Trituration with ether (30
N- net hyl hol i 0.11 nL., 0. - 2.
T BBty e ey st Bl B0 3. o
ne; tb)cu') n103 t\t}g!wgt, g.szs SIQIJ aa;m% At Hz)r;]m.)so (mneid;,é:a,ex §.2Hz), 7.46-
m Xture was Sstilirre a [.
R TRBA) (e Jonb2 o oAk Gt SRS RN FH 088 B
10 S&.60 @h‘ 857 4 31%). 3TME (ES FRT 8 %3 mhsad& 426 (MiH)L.er ed and

‘concehtrated in vacuo to give a brown solid. The crude
product was subjected to colum 5 chromatography

(Si 02, 4:1 hexanes/ EtOAc) gpaNipIE she title conpound,

whi ch was evaporated from™ther 10 give a hard foam
(135 ng, 63% . 8H (CDC13) 11.67 (1H, s), 8.35-8.33

( l 2—1101'-4-(10 | 'ng N. ‘!ll thi n((§|3|*b 'dlr?@-ﬁﬁgar‘gex:igﬂde

, 19 3. 82-3. (9 ! . 3.03-3.35
15E3H, MmPreprefidiotn Bangt (40P mgl 0:28 nfmol) ang)dimethylgming(D.35 mL of
' - 101 NLER 11 - 2- : - i

- ol b ey bt e fégrlﬁ)lszag%;‘:é%ﬂgg}&dﬁ;d
- Rl sblid (D 20%) $04de)d. 1201 Hes)| 8. , 4. ,
a&ﬁg». te?éts-kl)u?glnﬁ%st eg(ﬁ};{@M?Qe )g‘r Ilﬁr}t [ j gej 71 1.9 Hz)
(T8 L, 4B B, 767 HE e b DR AL EAT T B L1, Lo Ho),

0. 7 4Ny seg 1yl mvs-phol(iman), .87 169 s)., LOMBIESTHRT 3.29
1-(7%5 %?hﬁﬂ%?ﬁﬁ? Sg carxk’Jodi imrrIFd% hydr ochl or]i) de

20( 13inutes, 448 Mol ) and (S) - 2- (ani nonet hyl ) - 1-
BOC-pyrrolidine (144 ng, 0.72 mol) by the nethod of

Internmedi ate 10. The title cogound was evapor at ed
fromether to give a colo d foam (139 ny,

6499 . SH (CDC13) 11.67 (1H, s), 8.35-8.33 (2H, m,
8.04 (1H, br s), 7.54-7.43 .(3H, BIRJ 7.32-7.3
N-(2-Fluoro-4-iodophenyl)-3-(morpholin-4-yicarbonyl)thi

‘ enol2.3-b
25 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%). S (DMSO-ds) 9.22 (1H, br 5), 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 (4H, m). LCMS (ESHRT 3.17
30 minutes, 484 (M+H)".

din-2-amine

EXAMPLE 5



20 (1H, m, 4.19 (1H, m, 3.82-3.78 (1H, m, 3.53-3.35
(3H, m, 2.18-1.86 (3H, m, 1.78 (1H, m, 1.45 (9H,

s). | NTERMEDI ATE 12 25 (2-Chl oropyridin-3-yl)acetic
acid 2-Chloro-3-(cyanonet hyl )pyridine (D. H .Bremer
et al., Synthesis, 1997, 949) (10.3 g, 67.1mml) in
conc. HC1 (100 nL) was heatedzyat reflux for 3 h. The
reaction m xture was concentrated in vacuo and the
resi due suspended in water. The mhlte SO|Id was

C )-{2eF1h6d-4hdbpHehyTRB[( ipipers atbony] g
dried 1 n vacuo yielding the 30 reqU|red product (11 15
gﬁEEEH (DVMSO-d6) 12.60 (1H, br s), 8.32 (1H, dd, J4.7, :
1.9 F'Z)rﬁm%m%m&ﬂih;unﬁa,s 7 oBa 21 sBlutigh jn hexa@, 3.0 Hmal)iwas added to

J7.5, 4.7 Hz), 3.75 (2H S¥)

maﬁgtu@gn of_LI}m)e ( exazine (0. Qag mL1 % Ae‘lgexfjgs mi) After 10 min

5( %x%hﬁrloeyﬁ *n%' 6‘5@m¥ﬂ Sidlﬁ‘ené ) S Reltyddédsdng thelifixture heated
Si o

suspe

1 nt t 12 (3.88. g, 226
i DOHALTbr i AR RoalinE the BEAFHTS Y GRRGLEH YTENADH (S8L 1M and
gn%")ﬁ?“a‘g@‘&?’ﬂm dﬁushﬁaﬁxﬁfj 'ﬁIeczﬁxgmfe@ brgfic BRpdcts weld @ashed

I'n vacuo to give the title
¢ owifoeah drias (58 qﬂa)L dridsk DlasPQa) and(conespirated i ygayg to giyg a yellow solid.

{ riimatiCed ity Bekaberdiert, rple) ghaikiibn gfydiic fdd bomphund as o

10 S)pale?yeﬁ5w (s&m (2as mgL% (G PMSVFds} 940 (tiﬁI,rbxts)gsS 37(88, brd, J4.4
NTERVEDI ATE

m)zz 79 16h bt & OB 7 LR F ol 104 B 47 S5 B 80 737
(t@ﬁrmgww elam)dv meany é€§309(ﬂHT9r89>25ﬂ| (4Hi, bis) .14 3H, s) LCMS
In iafe 2.1 nunol) and Internedi ate
1«ES%6f©2029m%¥ﬂi4 Hin dry DVBO under nitrogen was
added sodi um hydri de (1 05 g, 24.3 mol, 60 wt %
di spersion in mneral oil). The m xture was stirred at
15room temperature for 15 mEBXAMPEEG, heated to 90C for
3 hours. The reaction was cool ed, then poured onto
iced water (200 m_)l The aqueous ohase was extracted,
f&l J i H, .

brine, dri ed (MsS™) , KN tered and t he soI vents
ré@g§%@gg§ in vacuo. The sticky yellow solid was
tritur amﬂemywhmﬁmms mb ogaw slution én hexphey W99 s1mne]) was added

e R R b 4 S S
COlRRH@ k). AMaleninatks Myermediatd 2(15048g,9)38 BHEEDVBOEB} and the
Syt 0T 15 b e el g

Eﬁsmmgm&l% cﬁ%)gidcr:n chutwl: G ml. ,amsHCl ($zhL, DMy 4titf @l fhen pxtractelivith
t(gAc (2 x 25 mL) and DCM (25 mL) The organic phase was dried (N3;SO,) and

25 concentrated in vacuo to give a solid. Trituration with ether/hexane (1:3, 10 mL) and

filtration gave the title compound as a white solid (95 mg, 57%). & (DMSO0-dg) 10.64
(1H, br s), 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-

30 3.22 (1H, m). LCMS (ES*) RT 2.80 minutes, 440 (M("Br)+H)'".

EXAMPLE 7



25 (m+H) +. | NTERVEDI ATE 15

2-(2-Chl oropyridin-3-yl)-N nmet hoxy- N net hyl acet am de
30l nternediate 12 (500 ng, 29 mol) in dichl oronet hane
(20 mL) with N,0- dinethyl hydroxyl am ne (300 ng, 3.04
mol ), EDC (583 ng, 3.04 mmol) and N-net hyl noi phol i ne
(0.98 m,, 8.70 mmol) were st-i28red at r.t. for 18 h.
The reaction m xture was washed with 2M HC1, and the

organi ¢ phase Was dried (magnesn um suI phat e) and -
iedbph: NP iy thig 9.3-Hlpyridine-3-

et h%g ac&t at e: DCM y| eI ded the t|t| e conpound (320 ng)

-~ as® solid. 8H(DVSO-d6)- 8.31 (1H, dd, J4.7, 1.9
Hz), 7.Fedpatelilffom Hampld 1 51503:1@ 0534 qmal) i@l Z,2-Himetiay]- 1 B7digxolane-

ﬁdfﬂ?&ﬁn%%éz% lﬁé mog)sby e_l_%i}e@@, blzl%ﬁg%p_]f_e(é ghtléc' ):ompouna'

5| Njgeathédds A llow solid 94 . 57%). by (DMSO-dg) 10.68 (1H, 5), 8.36-8.35
2-(2-Cnl or-c?alel}%x ( o) I\I-Hmat ox - I\I- m et h I acein)

anf18e m)) 5201 Fledd, 1@,5@1@7@% 87 (1B amn i
d'~'f§§b§gq )’D%f 0 %ﬁﬁ?@ls‘ﬁf ?ﬁ,t@gswm 154(1@?%5(’3%) 3.72-

ri n .
r ea64 (165 m)i k511841 (3, mopdHed. 3&.(130:1) nyéMSéE% Ma'%/?ﬂ minutes, 488
M +and chromat ogr aphed (Si 02; ethyl acetate 5%
in ethyl acetate), yielding the required
10product (265 ng) as a white solid. Bri (DVSO d6) 8.39
(1H, dd, J5.4, 2.5 Hz), 7MH n, 3.98 (2H,
s), 3.76 (3H, s), 3.15 (3 (ES+) RT 1.81
m nutes, 231/233 (I\/H-H)+ 15 EXAI\/PLE 1 Ethyl

£ OA enof2 idine L€,
in mn ePré‘ﬂ)ar&l ﬁmm Lﬁexaaeam 1)(2%%, a@s ﬁdﬂﬂm@myl (mcmorsa-
over 10 mn to a mxture of Interpedi ate

151 30xdenysifip-Syircetetey(P- HoBrermer 9 r Dafiess 19%3 %g%)t (ztgg g B8
rﬁ'%mmlﬁgo Oy the | ﬁtsth@(ll of Ex%lﬁﬂé"? Stifle compdtind SstShed -2 Z})aﬂa yellaw Solid

When gas evol ution ha

t hé.1 gﬂa%é &a@M&@ 031 (YH brisd8.29 (hH; dheli$-9 Hek 786 (1H d,J7.8
' b PSR B f*?ﬂ%ﬁi%@*ﬁgﬁ SPLRM G m, 441 G g
s ol 84 HRSIS40NSH, t, Ualt Hz). \LOMS SRR B.4440inutes, 4593(1vI+H)
20
EXAMPLE 9

carboxamide 7-oxide

25 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%). &y (DMSO-ds) 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 (BS) RT 2.37

30 minutes, 502 (M-H)".

EXAMPLE 10



25 give a fine white suspension which was filtered
of f; washed with ethanol (10 nL) and ether (2 x 15 nlL)
and dried in vacuo at 40C to give the title conpound
as a white solid (2.90 g, 48% . 8H (DVMSO d6) 10.40
(1H, s), 8.40-8.30 (211, m, 7.85 (1H dd, J1.9, 10.1
Hz), 7.70 (1H, d, J8.5 Hz), 7. 5 7.49 (1H, m, 7.43
(1H, dd, J4.9, 8.0 Hz), 4.43 7 q, J 7.9 Hz), 1.41
(3H, t, J7.9 Hz). LCM5 (ES+) RT 5 27 mnutes, 443

( W’ Tlu&QAW er l)gtmno]tgﬁnd 2.3-blpyridine-3-carbonitrile
Thylarum nit 5 L E 2Msolution in
h ex an e, Tz ®lutieniof (mwanw@@n 3-&71)%‘0%!@& (BnHoPBremner et al.,

O 1357, (ko nf(76§fn%e4 S0 oD Htlﬁt&l%ehfl%t Tﬂ;ﬁ gs%@ ‘6713hd1) in dry

rmDMSO\(aS relc) chesed addui sbdhemrhydndcr(@hmat %o atmmg@tpli, (5;064nm01)

h. After coolin act i
ST ARG LOP I Pope-aop e 1o i St b sorC or
2 lvfouf hies. emerree&tleadnmﬁx’e Wk fdired Btb watdr (SOmL) auybihe solid precipitate

Xva @’SIW Naztgr?%aﬁ) y\&[ }%ﬁgfjb?%@(} ) va})c ucﬁetttlﬁ ether/

f I héxlhﬂé lqunﬁﬂﬂe thﬁ,)t Tk Solidowg died uﬁ&vaamuﬂbflemldildtarystalhsed

solid 579 . CDCh) 11.13 1H
(1ﬁ1:> T tojgive ml)t;tlegaowu(ti Bs aa*&e W Salrld é?)oﬁ%%g %). 8y

107 @Qéﬁ%&ij@ §7 gxﬁlzﬁgt'in §d, x(J(z)87 8347, sﬁi (@HHB) 7.64 (1,4,

( 3813 F), T4, (HHid, J 4RI HZE-§)33:(THSd®3' 83, ﬁ@tH_@ L@ﬁ@ RT 3 08
(M

2- P@)‘-‘ﬁwgil o@déﬁ%ﬁ?&a%‘n@ *N. N-di met h_yl t hi enoJ 2,

3- bl pyri di ne- 3-carboxam de 15Prepared from Exanple 1
(100 ng, 0.23 mml) and diﬁéﬂgﬂgﬂge (0.35 nL of 2.0M
solution in THF, 0.7 mmol) thod of Exanple 2.
15Titl e corrpound obtained as a white solid (21 ng, 20%.
. 9. d, )

L 9, 10A601ﬁaan ofm&p(emzsmg 0]56-mi101)1n Bl (5 ﬁL}BGra{aiddcdto

Ld’bﬂ“@ Egymoi:@ (!35 !2§) g}jl th; p,xyft]gg heaé H(a,ﬂg}q)app %%EC &1) 800 psi for
N- § éih&drél Ol‘lié%h'ufég YRR edIn VBRI 8ive Bn dilybrowh bésmdai Riepeated

enoJ bl pyri di n-2-am ne_ 25Prepared from Exa

20 2t wshiApb A G AERISHOR Tl coBPEEatE S MEAGN) (18 me).

R AL G P A

o) (1EB 4847 10141 8CHE), 162 (VEL, dAT 52 Blz), 7.7 (2, (s 4%, 391(211, ;).
+10.5 Hz), 7.50-7.46 (1H,

mﬂcﬂf%@sz)ﬁfséém@je@f@d% 7. 13)(1H, dd, Js. és,

8.6 Hz), 3.54-3.48 (4H m, 3433.39(4H, M. LOVB

L ES) 3013 30 ot es, 484 (MeH) ¢~ EXAMPLE 5

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
30 mg, 51%). &y (DMSO-ds) 9.21 (1H, brs), 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,J 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 BSHRT
3.32 minutes, 468 (M+H)".



- 27 -

N- (2- Fl uor o- 4-i odophenvl) - 344- net hyl pi perazi n-1-Dcar bo
nyl ]t hi eno[ 2. 3-bl pvridi n-2- am ne

Trimethylahm nlum (1 5 nL of a 2M sol ution in hexane,
3.0 mmol ) was added to a sol ution of

1- et hyl pi perazine (0.333 m -38-0 nmmol ) in toluene (5
m.). After 10 mn 5 Exanple 1 (250 ng, 0.60 nunol) and
toluene (2 nL) were added and the m xture heated at
90C for 6 h. After cooling the m xture was quenched
wth NaCH (50 nL, 1M andE g with Et0Ac (50 nL
plus 25 nmL). The conbi ned xtracts were washed

with sat. brlne (50 m), drled (Na2S™4) and

5f idrb gave the t|t| e corrpound as a 10 pal e yel |l ow

879) .. SH (DNBO-d
2037 amalquw%éa&@ 1—&1?1&1017) Wﬁgdtﬁs)iqlredap (6gx)xr,qguder

; rg%o Hro l&ﬁs thtrb%Qvag atihllll_’e)i mﬁeﬂylaﬁ%ﬂr@ d3 mi, o‘i’ a‘kM‘E&luuon in

b rhegyme 2 66 mn(oi)wvehi minutes Aﬁ'&r (@mm 1&@ f(fésaenmdlate 3(1.07

e

1 0) thuuem J’he rectidnwasi aupwed ®4>oolcta rosox temipergture and treated with

ane%li(?ggt@ n@lb%( 50 rgg»&aﬁgx@gk a s%glté&%w aée@at? (3x50mL),

| 2 tBeldiihHBtghmihpﬂasas werodribdhover Na;f60,land flterad adh@sotyentsiregoved in

“ﬁlfé‘b ﬂﬁtcg‘ﬁfjene% %@Aﬂer &gﬂ%ﬂ%@i |0t ek g%% W@ﬁglao

at mBP4adfstfrediatimbi¥nt Rinpeatiré fog 18 heurs. emetmmmrmss concentrated in

hed with hi t
15 qrieonrept win 2 e ST Lo xRl adtlpb 2 Eph D). The
( Zor¥anddphibes vwnsldridd\dverGa,80), filtthed, SidgeeWolatidsasovidsn vacuo. The
drled 2SM) .and 25 concentrated jn v gg.to ive a
so‘leflé“ olidae Fistten L0mb) i a5 iy ggen to

itd ﬁf,- hg@ Wgﬂ‘f %%n}‘é é %egl Q%gﬁ%ﬁmd l'%? 19%)’%;{(@ 41? 10.75 (1H,

dobrsa,szss@HAm)zsnz)aHad,zaqm8@11(1 _bm),7§5 QIIHzi)Jl )759

20! U, {f 8. ﬂgajgv %7841’@{8:11,7_,‘24)65% (ﬁiﬁl"BJﬁjriz) Jszﬁls ﬁg@zrg ngéé 41-3.34
( 1, o), UB- DGHZILm@ MMSMES“)RTWZM% 47 M2+H)' 66
(1H, m, 3.52-3.36 (3H, m, 3.31- 30 3.22 (1H, m.
LCMS (ES) RT 2. 80 m nutes, 440 (M 7913r) +H) +. EXAMPLE
7 -28 - EXAMPLE 14
242- Fl uor o- 4-i odophenvf | am nol - N- (2, 3- di hydr oxypr oPyl)
t hi eno[ 2, 3- bl pyri di ne-3- carboxam de Pr epar ed from
25Exa i
2,2-drmethyl-1, 3-di oxol ane- 4-nethanam ne (0.14 i,
1. dihydsouvprapylamide npt hod of Exanple 6. Title compound 5
obt ai negeRseddrdRd mﬁ 26 mind 7 9dimSthlyl-1,3-dioxolan-
(Dl\/BOgF‘il 10. 68 ek “WOE?G 8.35 ﬁaH&(S)f( % &hb ( H,
d&-ynme@yla@m (H£§ g 1 mml)sny theme of f’ixaw@ <% mﬂaaompound

2 gty i yaly s ool BhascLadfubr il aflg s .

303, 8 He) 82010 H, &85 Bz)1.38 QUL bs)}.76 LG 3104 Ha) A, 618, d, J 8.5
(B335 7. 8720 Ue T 488 1, BT s B 464 (115, 1, 7 5.7 He), 3.72-3.67 (1, m),

3.52-3.38 (3H, m), 3.30-3.22 (1H, m). LCMS (ES*) RT 2.91 minutes, 488 (M+H)".




10 EXAMPLE 8 Et hyl

2-112-fl uoro- 4-i odophenyl ) am no] t hi eno[ 2. 3- bl pyri di ne-

3-carboxylate 7-oxide Prepared frominternediate 1

(2.38 g, 8.58 mmol) and ethyl (2-chloro-1- 15

oxi doppi di n-3-yl )acetate (D. H Bremer et al.

, S'ynthesis, 1997, 949) (1.85,g, 8.58 mmol) by the

met hod of Exanple 1. Title cb%gbund obt ai ned as a pal e

yellow solid (3.10 g, 79%. 8H (DVSO-d6) 10.31 (111,

br s), 8.20 (111, d, J5. OpkamprE9¢ (1H d, J 7 .8

Hz), 7.89 (111, dd, J1.8,710.0 Hz), 7.72 (1H, d, J8.4

Hz), 7.55-7.46 (2H, m, 4.41. (2H, q, J8.4 Hz), 1.40

g -Eluo J7 1 Qe Ehl%é%'-Zﬂ e Aibbic ART2(R),3-

NFg%gézQ%_ﬁgggggpropyl) 2-[(2-fluoro-4-iodonhen_ynam n

I eno[ 2 rid 0X

5 55r opBreded O TR o0 peob ERY 4 Qg dietyr13

2 dfsxd1laaBif gﬂetﬂ)ﬁﬁnﬁ‘lb 6531 g 62 ménatEbyhthemethod of Bxabiple6., Title

oisoatbaad oheineda a@t@%ﬂdﬁiqﬁg?@’&%@%br%ﬁ?@%@?b* 836
12}_*@%{%%8 ;& g%? g}é% 7.8 87(1ﬁ0bs§ 171716 (151) d, J71085¢HZ), 761 (1H,
( 17 86 Hz)A7.96-iA (2H, @44 be (IH 1d, 758 }@),,454 g qésg ) 572-3.67

ol i o SR o Sl T b,

. 24ResEhtior o- 4- i odophenypani no] t hi eno[ 2, 3- bl pyri di ne-3-c
arbonitrile To a solution of
(2-chl oropyridin-3-yl)acetonitrile (D. H Bremer et
al ., Synthesis, 1997, 949EXAMBLEJ6 4.59 mmol) and
Internediate 1(1.28 g, 4.60 nmol) in dry DVSO (15 nl)
was added sodi um hydride (202 rrg 60%| n m neral oil,
:-lr B B Pthishs) d

tenperature or 15 nfnutes

our et i bl S %?@e%ﬁ?égtﬁb EACY
%tﬂ%\l/at er %Tﬁf’ (0.95 hﬂ’ PO shél) bihe ﬁaﬂoﬁ@fﬂﬂm’ﬂ;ﬂd 2M\/&'ﬂhedmpound

thanol (2:1 mxture

d'fé’ltd@dd agialvehite sﬂgi(@%mgﬁm}nsgmwo-% 19@ (n-%g) §3¥|(b’[—1 dd, J
#ﬁ%a? "(‘ltl-‘f"’!ﬁ,“ ﬁ%ﬁtzf'? f(ﬁ*i fﬁé%ﬁ?'(glge(gi, JQQ”IO 6 Hz),

20br735m(1$b 0.7 A0S ), 74533 (L) 04 ENOL065 2106 H@),@l&q GH. <,

DSy ﬁéﬁwﬂgﬁﬁéff’wﬁ ez P e

733 (1H, dd, .18.3, LCMS RT 3.08 nminutes,
(ES) 394 (MH), (ES¥) 396é%tE17

25 2-[(4-Todophenyl)aminolthieno[2.3-blpyridine-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
mmol) by the method of Example 1. Title compound obtained as an off-white solid (800
mg, 50%). 8y (DMSO-dg) 10.34 (1H, br s), 8.33-8.30 (2H, m), 7.79 (2H, dt, J 2.0, 6.7

30 Hz),7.43-7.31 (3H, m), 4.40 (2H, q, J 7.1 Hz), 1.40 (3H, t, J 7.1 Hz). LCMS (BSHRT
4.31 minutes, 425 (M+H)".




EXAVPLE 11 15

242- Fl uor o- 4-i odophenynam noj t hi enof 2, 3- bl pyri di ne-3-c¢
arboxylic acid am de A solution of Exanple 1 (250
ng, 0.56 nmmol) in ethanol (5 nL) was added to |iquid
ammonia (15 nL) and the m xture heated in a Parr
apparatus to 95C at 800 psi fgy.18 hours. The

vol atiles were renoved in vacuo to give an oily brown
resi due. Repeated 20 trituration with ethanol and DCM
afforded the title compougXAaMPEEWRi te solid (18 ny).
(DVBO-d6) 11. 20 (1H bs), 8.34 (1H, d, J3.4 Hz), 8.20
(1H, dd, .18.2, 1.3 Hz), 7.76 (1H dd, .110.4, 1.8

Haly ;54-;951@; {g%;gmﬁg@mfgm@aa 23%
( M+ H) +To wmglog@f Intermediate 8 (429 mg, 3 28 mmol) and ?Z-chloropyndm-

5 GiNapuiiik t 1y ASRRSPYL JOMaR, 19U1000) ob i Tasdhioly in

( MSOE(ZO ﬁﬂﬁ\@mﬁdbd soslith lmdnd@(lﬁdl mge4.1 onme)). rTWhCIB e\fﬂmo}l of gases

il e AL o 3 R o

flg_lécng%fﬂlxtbfe vaas potred EII;() idd,andl eb;traﬁd agcé DCNi 5&7) 50 MLy 1 The organics
( Hpyere 9‘“@(@1?2%) exiq_[.lﬁ ‘)abe/ratgg @ngeﬁlbr?wn ées!lldQ\ig'Z §olumn
107. &%&é@ra&g ISSIU; 1 h&aﬁe EEOAC) %aﬁ&hatzﬁé)co@@bbmd@s a yellow powder

- 1.78-1 2 n
(,\mgg me, 15})3@,{@ - 203 5O, 9y 839 (1w dd Y1 827368, 7.75 211, m,
2787 1@8{1’, 'sqgﬁ%h?gy '}éﬁh,fyf@itamﬁiw f9 Bribldpy 83224 G

-car 3 roxyd propyl)am de

EXsanﬁCMSI(ESSXE’I‘MBmm&BWﬁH)Nas di ssolved in dry
toluene (6 nL) under nitrogen. To this solution was

- added trinethylal minium(2.83 nL of a 2M solution in
15hexane, 5.66 mmol) over 5EXAMPEE19After 10 minutes a

solution of Internediate 3 (1.07 g, 5.66 nmol) in dry

t ol uene (5 m_) was added and the reactl on heat gald to

i inead-carbenitrile cool

;gdr \(A)/gt‘*élsm@o{ elﬁwr Fap st t@f e {8 dufidnyHhd o-

et dhidro @391)&6&@&115& (OLH. Biehmer étlat, Symghesis,d 9pH949)(165 mg, 1.08

ol VRS 5 o B

ne#&ﬁ‘ﬁ}%sé It levolufidrEstigtids Yad fnish¥l iieredctiOn Hijtusiiehs heated for 4
stirred at anbient tenperature for 18 hour

i I etLBOEC. V\Aﬁerdblﬁ @mthmee@op prytgre Rz gdded;tp SRl spcipitat

§ %‘ﬁe organi ¢ %g?s wer e %ﬁ{%ﬁgmﬁtw , 13 minP@ givo the

f i fifletorghouradead athlnte\mIWden (Bemgr b \BIDMSQ-4i8.45THE, 5), 8.31 (1H,

2 ol T AR AR OSSO b o

d as a pale yellow solid (100 ng, 199 .
8H DMSO-d6) 10.75 (1H, br s), 8.35 (111, nm, 8.17 (1H,
d, J7.9 Hz), 8.01 (111, br s), 7.75 (111, d, J10.1
Hz), 7.59 20 (1H, d, J8.1 #RAMPLE\Z0 7. 41(2H m, 4.55
(1H, t, J5.1 Hz), 354348(211 m, 3.41-3.34 (2H,
n, 175167(2H m LCIVS(ES) RT322 minutes, 472

uﬂ

—
On-

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



EXAMPLE 14 25

2-[ (2- Fl uor o- 4-i odophenyl ) am noi t hi enor 2. 3- bl ovri di ne-
3-carboxylic acid (2(S).3- dihydroxvropyl)an de

Prepared from Exanple 1 (1.0 g, 2.26 mmol) and

(S)-(2, 2-di net hyl-1, 3-di oxol an4- yl)nethylarnine (1.48

g, 11.3 mmol) by the met hod of;sExanple 6. Title

compound obtained as a white solid (425 ng, 39% . SH
(DVMSO-d6) 10.67 (1H, bs), 8.36 (111, d, 30 3.8 Hz),
?1%%11&1%1{' gases]w&(o'%nlﬂi&H ko thé éeﬁgudnlngﬁxtub@w%s h;sat;% farlth at%mC After
4. 88 eHhe teactiom IoixiEg Wamadéﬁd tod¢s (59 mL) gndthep fxtfaﬂfed into DCM (2

3. g@@g&(\% tﬁ%d Eﬁag%é ?ﬁﬁg tgveaééfﬂtedq) vacho ?tpg@c ggelfojeﬁemdue

E)(Bhiﬁ’tdﬁdﬁSwas subjected to column chromatography (SlOz, 1 4 EtOAc hexane) to

Zp@'&“ e 4%@% Wow@gpﬂygﬂgggg%ﬁp (ﬁvi%-d%' 1938 (18,
5 P§)e8> as gdi faqm. Emmk)e 8.00 (A9, 4.9 le),msmﬂl, i) A2 (1H, dd, J 8.0,

o, 33153 TR G R H BRI () B g e ) 20

conpound obtained as a white solid (100 ng, 18% . SH
(DMBO-d6) 10.67 (1H, bs), 8.36 (1H. d, J3.8 Hz), 8.20
(1H, d, 18.5 Hz), 7.88 (1HEXAMPLEALG (14 ¢ J10.5
qoHz), 7.61 (1H, d, J8.5 Hz), 7.46-7.40 (2H, m), 4.86

G’l

(1H, d, J 5. OHz) 464(1HtJ57Hz) 3.72-3.67 .
1024 (2] Tuorp-4-i 5‘ hery amingiihien 3-Opw i1 { h Lo d 2
( j.nut es, 488 O\/I Hr . EXAI\/PLE 16 15

24 = orophenvl ) am nol t hi eno[ 2. 3- bl pyri di ne- 3

-car b 0 )(Wmethﬂahxmm H{%.BSmiLa a 2M solutiondp hexage., {5 Toppmol) was added

of i ﬁ@witﬁfhﬁﬁ%ﬁﬁ?@éﬁg{ﬂ%sﬁ%ﬁ%ﬁﬂ a5 L),
1mmﬂ1mﬁmﬁwﬂﬁﬂ 121 (Mg, Iclmml oo ddnd wdithe snigture heated at
by b Ted 1 At tg G idheriproval gheach e bint fodk Sodidelpyargiae

8. goliriion. (75 rﬂ?aﬁcﬂ-éﬁtxabﬁdmtﬂﬁﬁ@Aé@ﬂﬁOnﬂd Th2 ofganit Phie Mmp dried
20 7.59 (1H, dd, J8

7 @B g oncgiraed iy vgouagy Bive  glid Jufbngion gt beiphes (30 mL)

L% filror Pave st cOMpsidd a§§9£1ﬁ>%2soh8(imﬁg A5%4) ( BAHEDMSO-ds)
EXAVMPLE 17 25

202440 72 (15 mong-#3 G, 4] £ b SHOHD), 286 (1 dde ha. 47 ) I0y140 (2H,
c S pdeaihmeal o FheaTon 3R Pk e 2anc 7575
SyrmlSeéﬁs) LLONIS, (Bsm;T 2.25 cimuges, N1AMHED’) and
4-i odophenyl isothiocyanate (1.0 g, 3.8
EXAMPLE 22
25
2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-blpyridine-3-carboxylic acid [(4R)-2.2-
dimethyl-[1,3]dioxolan-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
30 (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 BtOAc (25 mL). The organic solution was washed with sat. brine (2 x 25 mL), then




mol ) by the nmethod of Exanple 1. Title conpound

obtai ned as an off-white solid (800 ng, 50% .
514(DVSO-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), 4.40

(2H, q, J7.1 Hz), 1.40 (3H, t, J7.1 Hz). LCM5 (ES) RT
4.31 mnutes, 425 (MrH) +. - 3 .- EXAWPLE 18

24( 4-1 odo- 2- net hyl phenyl ) am no] t hi eno[ 2. 3- bl i avri di ne-
3-carbonitrile To a stirred solution of Internediate

8 (e NAIBO, filiSretiand dondérrated i€ dcns apgive aibrownSolid. The crude

i9é‘!?d3 505 g"(r}]%%%ldlﬁg éhgmggin H erme}W @M@%%Y&@Aé 'to give the
adﬁﬁgc&%umsmﬁiw yéﬁm(/ %@&d&ms%mé %myl sﬂ (]WISO—ds) 10 98 (lH, )

evol uti on of gases fini shed

wa8. 7 CHLe) 828r8.25 @Huma, 7a24-z;et11H4\m)e? 4&%&@ G, 1 ﬁ% 732 (16, m),
1
r e?% 'B%K‘ndg['?ﬁ 3',589’2 @ 4} ﬁgﬁ)grlﬁgﬁ#? 41191 RNEH, $%180 BLY ﬁ%) 4, 1)14 01

cS were dried
an(ﬂH te)n3.29 @ ph) déyt ET0,i 88 Ha)cud)S (331, 8), 1 d 0431B,rs) 'agés minutes,

{Si 02, 5:1 hexane: Et 0Ac) gave
th@ﬁ%“@’@%ﬁ&ﬁgﬁéiﬂ%a | ow powder (198 ny, 15%).
OH (DVsO-d6) 10.11 (1H, s), 8.29 (1H, dd, J1.5, 4.7
Hz), 7.75 (2H, m, 7.63(%@7, 8.1 Hz), 7.39
(1H, dd, J8.1, 4.8 Hz), 7. =t J8.3 Hz), 2.24
10(3H, s). LCM5 (ES) RT 3.68 m nutes, 392 (I\/H—|) +.
15EXAI\/P 9, . . 1

2 i sot hIOC anat obenzene |
mml ) ahdolution @ﬂmwﬂ.@ﬁ%& 3 eh) \imq(i @B FPdO o
Was Gbatél withoVed oﬁ’ Qﬁ%&D%és k&gﬁh@&%&uoﬁlﬁﬁm@m&sﬁa& ZR35hat

mm were stirre and sodi um hydr.i de

1% 2t.ithen dildnttoBDAzdasaLho g Dlition ess WBshsH st brine 2
Of x 33589, HaflldathaRRS), itrel SR LoBlhuHlod it hRul BPgi DR Sile

St rret e reaction mx ure

wasorgeinied as athmapo(VGEr m_h)chm v@smdezamﬁt{)@(cethp@hmes, and dried

T bachSRabh UeShe B6 90 RRHINGH S (o808 043 Ap B skl .
pow)es.12-809 (IH, ne%/ 796 (1WER), d%:s-mo (48, 10}, F,455).40 @H31h), 4.89-

20, che (Bt o245 (il 839 S SR Bl s B

LCMS RT 3.38 minutes, (ES) 502 (M-H),, (ES*) 504 (M+H)".

O

EXAMPLE 24

25  (1-{2-[(2-Fluoro-4-iodophenyl)amino]thieno[2.3-b]pyridine-3-carbonyl} piperidin-4-yl)-
carbamic 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-(BOC-amino)-
30 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%). &4 (CDCl3,
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




30 2- 2-Chloro-4-iodo hen 1 amno thieno 23-b a
"dine-3-car a onitrile Internediate 9 (300 ng, 1.01
nmmol ) and (2-chl oropyridin-3-yl)acetonitile (D. H
Bremmer et al., Synthesis, 1997, 949) (165 ng, 1.01
mol ) were stirred together in DVMSO (20 inL) and
sodi um hydride (48 ng, 1.21 masl-) was added
portionw se. After - 33 - evolution of gases was
conpl ete the reaction m xture was heated for 4 h at

80(0:368% may44h{0H4H, 1 420e4. 1 2EHASHL M) . 63-3.98 (BN, a) o a2 (141, m),

S A RRGL AR TR Ty o

gi MEMS R/EB.B6wmimess (B3.597 MsHY ,«ES Y507 @dsHy¥ubj ected to

.col um chromat ography (Si 02, 1:4 EtOAc: hexane) to 5
afford the title conpound as a yell ow powder (118 ny,

528% . 8H (DMSO-d6) 10. 38 E# 35 (1H, dd, J 1.5,
4.8 Hz), 8.00 (1H, d, J1.9 Fz), 7.80 (2H m), 7.42
(1H, dd, J8.0, 48Hz) 7.35 (1H d, J 8.3 Hz). LOVS

Tr i et W&(ﬁﬁtﬂfn‘lﬂf ‘Ek @34 ? rﬁ} 001f7 rﬁ‘mgWLtHﬁ ?& #af) was treated

hexane, ion O

107, wﬂu@éﬁ%nz %@mqs ﬁrmbhami s(mrgrsatrxg foss3 . Fpieyction mixture was
| BT A Sl S KA g e
f Aquepuly Solnﬁalxéwamhedmth ¢therr(2 3 26 imdy), anel shenewapinate] immbuo The
R A AR el S iy 2 R chmfra 5 B Powder 89
( ag, 98%). ammmsommnmdomemmwmm 8), 9940.5H] $)(18.38-8.37
165 oy PR B3t B B G mond- 2o PG D, 5574 U5H, 738
( l‘@ﬁ@d}ﬁh 7(2? |}| 1) 77223Citb (1|H )1;) Boﬂé}% %Hn),@dzs (1ﬁ1br7m), §.08-2.98
7 G n»,@s% (lﬁl) A5l 89 (35, my, 143 it pzm) sm .86 minutes,
égshla)n f9 (2H d, J5.7 Hz), 1.25 (6H,_ s). LOVB

(ES) RT 23 m nutes, 501 (MtH)+. EXAMPLE 22 25
242- Fl uoro-4-i odoThenvfI am nol t hi eno[ 2. 3- bl nvri di ne- 3-

o0 carboxylic acid [(4R)-22- '
di met hy141. 31di oxol an- 4- y%@% i de
1- (3 D net hyI ar ai nopropyl) - 3- car bodi i m de

14_@%&!1!311@@t ri azol e
Prepared from Intermediate 7 (150 mg, 0.36 mmol), 1-hydroxybenzotriazole (98

25 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%). &y

30 (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)*.




30 (93 ng, 0.68 nmol ), N-nethyl norpholine (0.10 ni,
0.94 mmol) and
(4R) - 2, 2-di net hyl [ 1, 3] di oxol an- 4-yl net hoxyl ar ni ne (WD
02/006213) (101 ng, 0.68 nmol) in
N, Ndi met hyl f ormatni de (5 nL) The reaction m xture was
stirred at r.t. for 20 h, theg_.poured into Et0Ac (25
m.) The organic solution was Washed with sat. brine (2
Xx 25 m), then - 34 - dried (Na2SO4), filtered and
concentrated in vacuo to gikwBLRRWN solid. The crude
product was subjected to €orumm chronmat ography (Si02,
2:1 hexanes/Et0Ac) to glve the t|tIe conpound as a

J md (1 9 315 ,

(Jddeumm-zara&qncwdg@;g. ug@ﬁteﬂ 37-7. 32 (1H 57 23
(1H, d

5¢1d, " 93 Paeped oy &iti%&ﬁ@fn%g’ 1) r%hyf’g"’%ﬂ{zg’g&émle 8

J'm,0. 8 r3mb) N-ndethlbn 6r§ﬁolme .11 110,99 ﬂimol)s)-(wmmmo-
gg)s;qm’rlr)] ?—g;r%c?&nmdsgydrochlo&l% |(_P?@ rrs 8)72%1131015 M) BoLAWLE

24rtrinfo wﬁmmaa heAREhad FHXapyplei2di Mae crude
3- carggﬁyﬁpgﬁgg?gQﬁb%%? phﬂ il

A modugt wansubjected mest %sgrﬁﬂl ydr OXV ] ono}%t?ﬂcsj?o give the

O e st i
3 Iﬁ)vshht (116 mg, §5%). tfe(6DEN) 882 (1R dd EBORE HzR 5. 8H(VH, ddad 1.3, 8.2

n |
oA R 3t A A R B, 04, T 6 268 6 RYIEL ),
va a@uﬁ«mg (T MB), BITS-3UT3LHI, m)) D196 02 @ﬁ m),vl&l:ﬂﬁt(@Hpsgwg@MSdRT 3.68
|1 C en exanes an rne
umtmﬁgpgaéﬁnﬁsfé%@h( DVBO- d6) 11.31 (1H,
15s), 10.33 (1H, s), 8. 34- 8 33 (1H m, 8. 12 8.09 (1H,
m, 7.79-7.76 (111, m, i%l 7.45-7. 40
"~ (2H, M, 4. 89- 20488(1 2459(1Hn)

3.99-3.97 (1H, n), 3.85-3.80 (2H, n), 3.43 (2H ny.
LOVS RT 3. 38 minutes —(ES) 502 (MH).. (E:
henyl thieno[2.3-b

{ e oRh r@@}nolthl enol. 2. 3- bI vvri di ne- 3
ni erl T N- - carbarnic acid tert-butyl

20est er Miregrzeddfion Intmeflm@ﬂr(é@ﬁ me0.36 mumd), ydroxyhgnzotriazole (98
mr‘ﬁé't %7%@;@@%@%8&&%1%% ?bﬁg.,g 048 0173 (@Hﬁhéthylaxmno-

1- Iérapxd)-ﬁmmyﬂmmdn bpdroghjaride §130-mp el 2 mmgla and 3(BORagrnqraethyl)-

(iR o3 55 R m Sy i ERRRAT ARl 33, ThBLL S v

ti édapoﬁﬁamufahm ng aaolm&leeﬂhafrd et eng, Bﬁ%};u 8(CRCl;) 8.25

250 B bR .00 (1E dic) Bl T8, 74540 (. ) 79813 1B,
8. 1%278223(?}1 aa;qm 8. 17Hz35¢579(1ﬁ %) 361514, 0912H W)0$80-353 (2H, m),

7. 44-7.39 (111
7. 312(72112&1)(3#-2%4(111,15)(7135 (9;? s). %@N@é?ff 3441 EQS")SSI

0 +15 (1. 28H, 4.03-3.98 (0.72H,

( &@7@15%&14)3 153 3.08 (?H m, 2. 05-2.(00 (2H,
n), 1.47 (3.2H, s), ‘1.44 (5.8H, s), 1.36-1.28 (2H m.
oLOMB RT 3.36 minutes, (ESppRRpag4d "  (ESH 597

(M-H) +.

30

1-carboxylic acid fert-butyl ester



5EXAMPLE 25

2-1(2- Fl uor o- 4-i odophenyl ) am no] t hi eno[ 2, 3- bl pyri di ne-
3-carboxylic acid (4- am nopi peridin-I-yDam de

di hydrochl ori de A solution of Exanple 24 (99 ng, 0.17
mmol) in nethanol (2 nmL) was treated 10 with 4M HC1 in

1, 4-di oxane (5 nL) and staredsat r.t. for 3 h. The
reaction m xture was concentrated in vacuo to give a

yel l ow gum which was dissolved in water (25 nlL). The
aqueoufrepated ﬂonrintmnedxﬂe; 7 €5 0wm g, B.36nireol), (lmydrcﬁc‘;vbmbmazole (98

r e 2Pt APl erhal R s i S Bihob i B Bl

yqiré pmmmﬁ&& hﬁﬁ&@ (13Ghig( QVBaingt) anﬁgﬂlgng-aé%mg_aszendme

i@SnE : S() ') qétgl()( O gnptig§ 0 Erx]ég@ eﬂZ?Eh:ce e copppound w
5 7 Zc%ys?alﬁ@d Ebid etﬁ@rﬁhe:?an@s'sto ?ﬁ% creh- cdﬁurecf Ec;%ﬁief @13 mgd §7%25 Ou

( 19130&)9 849 (11)@ @61229‘87 I'Il)-l7 9ﬁ11r%21d8«81 2,81 H@LH 56 53 (2H, m),
rln ﬁﬁ%@@ﬁ%@! A flm%fﬁﬁégé%[@élﬁ%%gﬁzﬁ B4 (1H, m),

2 4204H. 30285 )] HeBpRE (BH,am)j k4®{%Hh sk 1dIMS RT3 66/mimiiendES?) 567
c \/ [ + hydroxy-1- nethyl ethyl)am de
P?%%@ ’e@gﬁr%%olgﬁ rmediate 7 (150 ng, 0.36 mmol),

10 1- hydr oxybenzotriazole (98 25 ng, 0.72 mmol),
N- et hyl noi phol i ne (0. 11 , 1),
1- (3-di net hyl am nopr opy1l) i m de hydrochl ori de
(139 ng, 0.72 mmol) and 2-am nopropanol (O. 06 m., 0.72
mpl ), .b h f al I

h@}ﬁ@ﬂlﬁﬁh&ﬁc) to glve the t|tIe conpound \Nhl ch was
recrystallised from Et 0Ac/ hexanes to, qi ve
15 powder A(9bitiey of Bxapple 26 (63 mg, Alboad) in 75111|J|W3§ Jreated with

8. tt%ffud?‘oé@m% abidi (3?3173 &d l@n’& f$131 ﬁ %H t. "ﬁle re7ac€(§1 ﬁxx%e gv%::

t com@n@ate&z)n vaquam gwe@yel(lm zumﬂvhxcls wsszdxss 5d (pwater (3 mL) and

(1 Nﬁ{iﬁt’frp}fjl_ 0 »%@h _Zod@ﬁs%@@? Fhe dqutBud Roltitlofi Svas btrabted 64th 5%

34xefimaolin IGMI(4x 25 imid okl direydxjracts crpbihdde ther drigl @ES04),diltered
20 DS o FRERAR 1 LB BB LN Jroa B8 Bt bRGidi S AR Hrbbiatopraphy
( 1Si0, 1 II(EIWﬁaeﬂlmd)l) to givdﬁdn@a(qda@bmd & aaglmimy §ohid, wijch was

ﬁgﬁmﬁﬁwﬁa&”ﬁtﬁ%%wﬁ e s R o PIS G 831

(189 IHE7 ﬁ%xﬁﬁﬁ@b)(lmmé, }1 50@§3Hz) 7 55 (lH, m), 7.37 (lH, dd, J 4.6,

(am nonet h azeti di ne

AR OY N AN Bt besﬂﬂ@sér%a& Ei7Ioh6] O g, 265
t t %ﬂm
sg?{/%q% gﬁggﬂt{ eﬁcgmou#ﬁ\% ﬁ Q rgecrysta 1 Egtél‘%

f (MRt her / hexanes to gi vea cream col oured powder (116
mg, 55% . 8H (CDC13) 8.37 (1H, dd, J1.3, 4.7 Hz), 7.84
(1H, dd, J1.3, 8.2 Hz), 7.56-7.53 (2H, 1), 7.46-7.41

(1H, m, 7.32 (1H dcl, JEXAMBLE3Hz), 6.08 (1H m,
4.14-4.09 (2H, ), 3.77-3.73 (4H m), 2.94-2.92 (1H,
m, 1.46 (9H, s). LCMB RT 3.68 ninutes, (ES) 581

30 ( 2H[{2-FlubioSt-lodbpiRn|dnidhd]thidrio[ £3Atifine 8 -carboxylic acid [(2R)-
pyrrolidin-2-yimethyl]lamide
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

"(D




(1- {24(2-Fluoro-4-iodophenDam nolthieno [2,3-b

pyri di ne- 3-carbonyl} azetidin-3- ylnethyl)carbamc
acid tert-butyl ester 20Prepared fromlInternediate 7
(150 ng, 0.36 mml), 1-hydroxybenzotriazole (98 ny,
0.72 rnmol ), N-nethyl norpholine (0.11 ni, 0.99 mmol),
1- (3-di net hyl am nopropyl) - 3- c% gbodiim de hydrochl oride

(139 ng, 0.72 nmmol ) and 3-(BO

am nonet hyl ) - azeti di ne

(135 ng, 0.72 mml) by the nethod of Exanple 22. The

Oxhict Wey diksalvegd wewater (25 mL).
\fniseco &HH& JWF Ak (755@11&#1%-5:% solvgtl wewater (

OUI‘ ess

(TPhe akous caltSousyen seisied vihepiber (LK 250 Jienpesigod g {1 with

342%9/ u@%ﬂm ﬁ?ngZcz 1&1@ @&?é&dmﬁh was e)afac{ea 'vluthdICM (2x25

3.480), 311(7 the pJahicekirac ®ﬁlb(n2&] drml (N @S@@), filter g«g qqlwon?ﬁmated in

S

t elh&ﬂlliﬁﬂ/%%aqtaﬁimommﬁ hydrofide)jagive tuertzshcpmwdewmah way/freeze-

(150 ny, o 3 gﬂlwi?/?%tdrox henz %@&ggggéﬁd%mrgﬁmg,ss%)

d? Wl'o%?a ('i‘H, s), @Ipambrss &w (6L dd,of 108 8.0 Hz), 7. 84 (1H, dd,J
hydrochl ori'de (13

1’ BOg. ’BHa)n7e46 3 B4 A0, KB 20 AT 176 e . 7.00
10”9{:1 ﬁ Jﬁ%(’j?t%)es 883 61t lrhy, b.S1.300EENe), BaT-H12 (2H, m), 2.28-

tom et her /’hexanes to |ve a

cr eamﬁ; lngu LEMPHBRRAZ inutes, (BS) 495M 7TMaD3g
(1H, dd, J1.2, 4.7 Hz), 7.90 (1H, ch J1.2, 8.1 Hz),

7.56-7.53 (2H, n), 7.45-7.40 (1H, n), 7.35 (1H, dd,
J4.7, 8.1 Hz), 6.19 (1H, . 4.89-4.84 (1H,
m, 4.44-4.38 (2H, n), 3.93-3.88 (2H, m), 1.48 (9H,

LOVB RT 3,66 minutes, (ES) 567 (MH) (ES) 569

{ZEFE@@QZ%FJQM%MWI ) am no] t hi eno[ 2, 3- bl pyri di n3

-yl BPREm Idterinedizke 11 (289 mig, (mnmioé) 138h¢ ®&ihad)of Example
0.11 mml in DCM (7

20

25

30

31. The title compound wWas orgtLame\tQ%ss a E:rregtgzcgﬂ)ured powder (81 mg, 70%). &n
(DMSO-ds) 10.63 (1H, s), 9.12 (1H, br s), 8.37 (1H, dd,J1.7,8.0Hz), 7.84 (1H, dd, J
1.7, 4.7 Hz), 7.47 (1H, dd, J 2.0, 10.4 Hz), 7.42-7.38 (1H, m), 7.17-7.11 (1H, m), 7.00
(1H, dd, J 4.7, 8.0 Hz), 3.68-3.61 (1H, m), 3.51-3.49 (2H, m), 3.17-3.12 (2H, m), 2.28-
1.62 (4H, m). LCMS RT 2.42 minutes, (ES’) 495 (M-H), (BS") 497 M+H)".

EXAMPLE 33

(38)-3-({2-[(2-Fluoro-4-iodophenyl Jamino]thieno[2,3-blpyri dine-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%). 8y (CDCl;) 11.34 (1H,
), 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



triflnoroacetic acid (3 nL) and stirred for 1 h at

r.t. The reaction m xture was concentrated in vacuo to
give a yellow gum which was dissolved in water (25

m.) and basified to pH 10 with sodi um carbonate. The
aqueous sol ution was extracted with 5% net hanol in DCM
(4 x 25 nL), and the extractssgQnbi ned, then dried
(Na2s®™4), filtered 20 and concentrated in vacuo. The
crude product was subjected to columm chronmat ography

( Smﬁ m)/5.3R @@Mﬁtmr(qm m),3.85-3.28 (2 nt)j 3.463.42 (ruhlmw a3 (1H,

i ch was

¢ 9 S%i%a' @t b ks mp A R MR Gilanily @ 557

@1 7. 93 (1H, m, 7.72 (1H, dd, J1.5, 10.5
Hz 55 (1H ., 7.37 (1H, dd, J4.6, 8.1 Hz),
7.29-7.24 (1H, m), 4.88 (2H, br s), 4.03-3.97 (2H, m,

53.71-3.67 (2H m, 2.65 2 W34 2. 70-2. 68 (211,
m. LCMB RT 2.93 ninutes, %—(Mw, (ES) 483
(I\/H-H)+. EXAVPLE 31 30

. l_: %‘ oro q ; or]]t' ie b%- d%ié%%irb&ﬂ %m%xo -
c =Z-yrmetnyl I am de
A §1Qbmxlme9ncarboﬂ3mbamdw't mﬂ&@ (135 my, 0.23mmol) in

T Lph el B P Ll s o

10M HU0.22 mmoBSN-metEyimephokie (04N e, 099 nanel) 1:G- cgmvthylammo-

oo Il S SR ) s e

t hgRindapbAdife(149mi .23 mtddD)) b Bi¥mesthodf BRarhple22. The title

“ﬁﬁéﬁ&ﬂiw“éné‘ﬁé*%%“&&y s Do S L 134
'\@5{59%)8 36! fd. M@\gg&% %-F@@Q@H)ai s4l7isp (ﬁ{ RS 25- ﬂmlﬂ m),
roduct ‘ubj ect e

to col utm chr omat o

15( S7.682;7.9118; b), rsom(mehmmgm/(zsgm),@ ssaaﬁmnum) G (1H, m),
fr gé%hgr%)eglggggﬁg?ghﬁ)’glr% g on| t ril 2‘7%2?13’@? 3'03 ﬁlntlautes’
g .

SAYTEIEH) ed powder (73 ng, 65% . 8H(DVBO- d6)
10.63" (1H, s), 9.12 (1H, br s), 8.37 (1H, dd, J1.7,
8.0 Hz), 7.84 (1H, dd, J 10 1.62 (4H m. LCVB RT 2.42
mnutes (ES) 495 (MH), (ESAMPIE3%MH) +. EXAMPLE 32

202 112- Fl uor o- 4 i odophenyl )am noj t hi eno[ 2. 3-Dbl pyrl di ne-
- Hén &3chrekyiid deigy

bt Srowsee—, - SHs od
E’DN%'O”S%s@ﬁ&@%éf’%%ﬁpm”“m??%ﬂ%ﬂﬁ%mmﬁ1 e
ddMﬂlﬂMH@mlmxm(émI()PFﬂWajfE@ by mixture was

25" $laglobib i ??ﬁ’“%?m b ze?%): o g‘kzagué&y g&iﬂaw 6lid, which was

3. Gitufited o tthert) give aFellGy powde K 12mg, 98%). 78}3@@@@) 10.38 (1H,

OhirP oz ol ¥ia i, ad N0, b H L MR (B8 735 (150, /15,

(35h431){ 26188 ElE 0a)p7.44 (IH|GBNBAGSE 2Fe) G427 3 GFL 409 (1H,
AT %Ef%bxﬁﬂétzi%w R m), B SS R u; £61 B! £74-1.61

30 (2H, m). LCMS RT 2.38 minutes, (ES*) 497 (M+H)".

EXAMPLE 36



Prepared fromInternediate 7 (150 ng, 0.36 mmmol),

1- hydr oxybenzotriazole (98 ng, 0.72 mmol),

N- net hyl nor pholine (0.11 L, 0.99 mol),

1- (3-di net hyl am no- 30 propyl)-3-carbodiimde

hydrochl oride (139 ng, 0.72 nmmol) and (S)-1-B0C 3-

am nopi peridine (145 ng, 0.7240mol), by the nmethod of
Exanpl e 22. The title conpound was obtai ned as a gumry
yeIIgMIsolld (131 ng 61@6 811 (CDC13) 11 Bﬁ (1H, s)

m -e7ri 5 g e ordde 32-7.29 - 39 - (1H, m), 5. 32
M—g‘é@%‘rﬂi 3.83-3.78 (211,
3. 46- 3 Pdépatei Hronm Bamph: 3147(1@&&13, 0 2) mnibl)39-the ﬁ‘lBthQQQﬂExample 35.

mnh}ﬁtélggz é«g;’dgg; obgined s &y ellgw powder (113 Inby 96%)° $x (DMSO-de)

5( 31@383('1 £,2§’r6428 5] (!IH,%)48 B@(Juglaa,nm X am H@j mamql(m;’mpw 75

pyr i di ne: 3- car bo

Y H a8 (0 g Brp T ﬂ@%rama,dv P OE a6 83 Go ) 42936 am,
( 1@94'@( Iéi ﬁﬁgm'ﬁ (18; 4 @fﬂwpﬁgﬂg% | 29403 %9 g@ﬁnibol 9D(2H, m),

et hyl nor p ofl nel(és)

1-B- 86 y)a HOMSHRE B\38)migutes APﬁ(MﬂDwydr ochl or| de

(139 ng, 0.72 nmmol ) and (R)-1-B0C 3- am nopi peridi ne

(145 ng, 0.72 mmol ), by the nethod of Exanple 22. The
10titl e conpound was obt ai nEXAMPREST| e pi nk gummy solid

(136 ng, 63%. Es (CDC13) 11.34 (1H, s), 8.36-8.34

(1H, m, 7. 90 7. 88 (1H M, 7.55-7.52 (211, m,

(2524 (4Pt phefiyl)arhiftidlthiend[2.3-B

id I BR
3.46-3.42 (1H,
, |n) ‘1.67 (2H, in),

m=
1. 47 (Q&ebarea)ﬁmﬂm&ﬁ[até 7Qﬁsmg1ta%&nm61;8>hﬁ9&cybwnhzole (98
EXAVPLE 35

15 5 7o 8- iP5 et parehelina 8- HomL 89 rmes - ietpisuing:
3-bdrBodiiedide ﬂ;@?&hond@(lrsg gl 0 r72 %nﬂél} ad (ﬂ?—3-(BOCc-)ammo)-

d| hydr ochl ori de A sol ution of

mpyrglidige (h36 me. P12 fenalh ki fheethad) ofﬁaémw@at &he wufiﬁmfwct was
H%bjbaeéeoﬂcoﬂmﬁfwma& 59@1 () hé:laﬁé&/mbAfc) to giveéthe A

The reacti on mxture was 25 evaporated in vacuo to

gicempetnd, which &ag evaperated from thme ¢ eplpwripss bard doany (il @ mg,

20 ok op CRCRTNAATL) B35 (if o F7uy Bl TgRBiGEL 1y 1

i n7)43 3393&}1, 1), 7.8447.29 (1FB m)}7.82-4R, (IH, thY, 450 (1 i k), 406-4.14 (1H,

(i 3ghmider 8% e ), 3655305 duch), Sdtm dd vl g i 2.10-

m)z 123(1H4m§,. 1386-1. 11011-1 i), 1.35 @H, §). LCMS RT 393 mihuttd;- (287981

(%&*&%ﬁ%(@ég) a7 (Wi + “Banpte g R
EXAMPLE 38

(1-{2-{(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl}-(3S)-pyrrolidin-
3-yl)carbamic acid fert-butyl ester

30 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 title compoiind was




- 40 -

2-[ (2- Fl uor o- 4-i odophenyl ) am nol t hi enof 2. 3- bl pyri di ne-
3-carboxylic acid [(3R)- pineridin-3-vllamde

di hydr ochl ori de Prepared from Exanple 34 (126

ng, 0.21 nmmol) by the nethod of Exanple 35. The title
conpound was obtained as a yell ow powder (115 nmy,

96% . SH (DVMSO-d6) 5 10.38 (1H, s), 9.04-8.92 (2H, m,
8.38 (1H, dd, J1.3, 4.6 Hz), 8.17-8.14 (2H, in), 7.75

( Lbitairkd as a &dlox&lesé.ﬂard foam) (125 m@;159%)5 Su (TPCL:) HP3 (1H,4) 8.28 (1H,

51 S g 7@21&#1%, s Bl 71139 ¢, )7 4720 Gkt )
(Zth2-M3g (11-1 5 s)J4 644,14 618, (B. 711 H, WENH. BT 12 BY, 3.63-

E"ﬁ@tﬁi m§ m, %aéﬂﬁlwﬁzama Pt 86 L TR gDl 35
(§H0%r E@p}slp\T@%B)m,ﬁmag pgpss h% c@SbrTEs QVaS) Y

ter “but'yl ester Prepared from In ernedi ate 7 (150 ny,
0.36 nmmol ), 1-hydroxybenzotriazole (98 15 ng, 0.72
mmol ), N net hyl nmor phol i neg&l 0.99 mmol),

1- (3-di net hyl am nopropyl) =3° i m de hydrochl ori de

(139 ng, 0.72 mml) and (R) 3- (BOC—am no) - pyrrolidine
o . . .E

, } Pp&éf%eﬁﬂﬁﬁ-?,-m-
10 ( 2 c?acﬂitbmba edt&t OAC) to g| ve the t|tlecorrpound
L SRS Sy PRI R SR
8. na o(72Hamely), N-1hl= lmdi'pﬂohﬂé 10. II;mfz'}ﬁO QSliHmoc)dl (%ml;y&fiémo-
(mr' I)rﬁazb@eme Fidgbiorde (3 ik 75 My L35 {nfPppocticine
Ctil 25]ﬁ§20 721&1111%1) *‘Bz)) the 31eﬁx3d 3f Eﬁanﬁp%‘m Mhe oﬁ;&@rddhbt wﬁ&ubjected to
12 (1H 1.86-1.77 (1H, ’5‘?
157 csamgrmhmsetogrmvé&‘@z $i QQ‘WP&) to(gi%s) théide ‘(OF_@}’“ hich
( W%%ipﬁ Mﬁlsﬁo%% g loured owder (100 mg 9%) 1 (CDCL)
2- uor o- -|odo heny

am nA L hi enor 2251 di ne

! Z00(BEre) 531 GBY dfbyh e Wi )27, vm it 5,501 B2, .55 51,

tery Y P p i

i AR 5, 73R B3 BT AR AROhA 3. 7 1856 ), 440

MX0 (2Hl,\hnmet01y3 26 (2H) ad); héﬁ (901, &1 IrﬂMS Rm%ml:du)es, (ES ) 567

nopropyl) - 3-carbodi i m de hydrochl ori de

20(1@%@%?%&2%&% ) and (S)-3-(B0C anino)- pyn-olidine

(186 ngy, 0.72 mmol), by the nethod of Exanple 37. The

title conpound was - 41 - t ed as a col ourl ess

hard foam (125 ny, 59% ) 9.03 (1H, s),

8.28 (1H, dd, J1.5, 4.7 Hz) 756(1H dd, 35, .8.1
27241§739(2H | .

25 d%ipelfding.1-dathdkyli€ dcid 1%516 (2H m) 3 30 (111 dd,
. rg 861_77(11I mleS
1. 35 Prepared om Intermedlate 7 (150 mg, 36 mmol), 1-hydroxybenzotriazole (9
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
30 adsorbed onto SiO, and subjected to column chromatography (SiO3, 2:1 hexanes/EtOAc)
to give the title compound, which was evaporated from ether to give cream-coloured
flakes (97 mg, 45%). &u (CDCls) 11.18 (1H, s), 8.36 (1H, dd, J 1.4, 4.7 Hz), 7.81 (1H,

dd4, 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),




5 (9H, s). LCMS RT 3.33 mnutes, (ES) 581 (MH), (ES)
583 (MrH) +. EXAMPLE 39 (1-

{24(2- Fl uor o- 4-i odophenynam nol t hi enof 2. 3- bl pyri di ne-3
-carbonyl }azetidin-3-yl)- 10 carbamc acid tert-butyl
ester Prepared fromlInternediate 7 (150 ng, O.36

mmol ), 1-hydroxybenzotriazol e4298 ng, 0.72 mmol),

N- et hyl not phol i ne (0.11 ni, 0.99 nanol),

1- (3-di net hyl am nopr opyl) - 3-car bodi i m de hydrochl ori de

( B3 (4, 4.0/ QWW%E#@BG@%@ (3H) =), 8031 P (2 29, 2.15-

0 r
s o e, LAF R LGNS KT 398 niniids, (O MDY,

($ES’2563(M+Hexanes/ Et OAc) to g| ve the title conpound,
whi ch was evaporated fromether to a creamcol oured
powder (100 ng, 49% . 8H (CDC13) 10.11 (1H, s), 8.35
5(1H, dd, J1.5, 4.7 Hz), 7TEXAMPLE4gd, J1.5, 8.1 Hz),
7.55-7.51(211, m, 7.47-7.41 (1H, m, 7.31 (1H dd,
J4.7. 8.1 Hz), 4.95 (111, br s), 4.52 (1H, br s),

4.[(BR)-34Ahthop AblidER- 1-yH- 0 1 BARFo-Udblo Han Damfie tﬁﬁhb 2.3)bpyridin-3-
LCMS RT 3.47 m nutes, 567 20 569
(Mmt-b%%ﬁl\/PLE 40 amino)- 25 pi ner| di ne- 1- car boxyl i c

acid t
(50 e B OBl 1 B g it o

100 EBx 5) ThNttﬂemgnoml Yhoobitaired(ag ayiﬂmpovodeyglqem Auant.). 8y

OB JoESOR o oty eRa SR e,

ny, 7201 H2ddyadl8), ,IO.IG)Hz@,WeSSFﬂﬁZI@H, m), T3 Hl &,ZZ 7, dHz)y 124 7.19

o SRR S PR B ¥R P dohadoud o m

gi2ve - 1.9B(1H, td)e LOMPRT 224 nvifnited) (BE)5482 \(RPHY AMESt) 438 QMHH)".

et her to give creamcol oured fI akes (97 ng, 45% . EsH

(CDC13) 11.18 (1H, s), 8.36 (1H, dd, J1.4, 4.7 Hz),

7.81 (1H', dd, J1.4, 8.2 Hg BB4Z. 53 (2H, m,

7.46-7.41 (1H, m, 7.32 (1H, , J4.7. 8.2 Hz), ~-42-

5.74 (1H d J 7 .6 Hz), 4.27-4.20 (1H, m, 415411
0f0-4-% thika

15

m nut es,
anques) 569 (MH—I)+ SEXAVPLE 41

20 %grﬁ? ng}‘%ﬁe@%@fﬁ% D umyjrkl- 15/ %’ dé’o#&%ﬁgf anon%ﬂlelr&mg?n
Example 35. The title compound was obtamed as a yellow powder (109 mg, 99%). &y
(DMSO-ds) 9.29 (1H, s), 8.36 (1H, dd, J 1.5, 4.7 Hz), 8.29 (3H, s), 7.91-7.89 (1H, m),
7.72 (1H, dd, J 1.8, 10.4 Hz), 7.55-7.52 (1H, m), 7.37 (1H, dd, J 4.7, 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),

25 2.01-1.97 (1H, m). LCMS RT 2.24 minutes, (ES’) 481 (M-H)", (ES*) 483 (M+H)".

EXAMPLE 43

30
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%). 3y (DMSO-d¢)
10.31 (1H, s), 8.84 (1H, m), 8.68 (1H, m), 8.38 (1H, dd, J 1.3, 4.6 Hz), 8.24 (1H, d, J 7.5




Prepared from Exanple 37 (100 ng, 0.17 mmol) foll ow ng
the nmethod of 10 Exanple 35. The title conpound was
obtai ned as a yell ow powder (100 ng, quant.). 8H
(DMSO-d6) 9.29 (1H, s), 8.36 (111, dd, J1.5, 4.7 Hz),
8.29 (3H, s), 7.91-7.89 (1H, m, 7.72(1H dd, J1.8,
10.4 Hz), 7.55-7.52(1H m, 7,97 (1H dd, J4.7, 8.1
Hz), 7.24-7.19 (1H, nm, 3. 9-%.72 (1H, m, 3.70-3.58
(211, m, 3.51-3.38 (2H, m, 2.20-2.13 (1H, m,
2194 -sloP(IH akls 1M, 8. 2487 .’ (121, 44, S8 UDSHz)( F8)-748 L1H, m), 7.44
04%@/ g;ﬂzr% 483 (MH—DG+. 15( EXAI\/PLE&42 4 HH, m)
[ (B8)dd37 AT B3FAT6I9- B3 H (L, g3 49537 oLH.m)o3 32327 K3 7Rk A-03-
yl ; ] . /83 gl} ) 1 S inutes, (ES") 495
LR ARl DL L i i, 5
f dM-B) (#§ 14988 (veHod of Exanple 35. The title compound
gWwas obtained as a yellow powder (109 ng, 99%. 811
(DMB0O-d6) 9.29 (1H, s), 8.36 (1H, dd, J1.5, 4.7 Hz),
8.29 (3H, s), 7.91-7.89 (EXAMPLEA472 (111, dd, J1.8,
10.4 Hz), 7.55-7.52 (1H, m, 737 (1H, dd, .14.7, 8.1
Hz), 7.24-7.19 (1H, nm), 3.79-3.72 (111, m, 3.70-3.58
( 43-Amindazefidih-1-13)- 8B[(2-Ahorom-iodaptidfiylPandifio thiddo[213-b]pRfidin-3-y1]-
2.01-1.97 (111, nm. LCVB RT 2.24 minutes, (ES) 481
( anong £s) 483 (M+11) +. EXAMPLE 43 2-
10 2- Fl uoPgepdred Gideh Pralpid 139 (90 nigh0.26 tanzolPoybthie Metholl iof Exedisle 30.
i eridin-4-_30 vflam de . Prepared from Exanpl.e 40
(éﬁleﬁiﬁcu?ﬂ KT 1as congenteiad e vae eV ad Ie %%“Z‘ V3§
Thigssbived # AR dwagmhmmm POWEE 5%,
my, 96% . SH (DMbO-d6) 10.31 (1H s), 8.84 (1110.n),
8. agunquiym hygroxide. 3Bhe agieous gelutionmway concegtryled in vgcuoontd §0z, and
d, z 20, 4
i gy el bt gty o258
" 15 ddnetlsanolf25% a@. amnyonium Bydrgxide). Thetitlqgompaubwas foepze-dripd

(aerigheigmabobitpe/hpacibiie: & fide § & Thioued dduder L me
498%) MBir{DMSESi) 839 {LH, Md}) 15, 457 EX\VD4 ELHAl, J 1.5, 8.1 Hz), 7.73 (1H,
oi ! boftss Bebr g itk o O 05, Sy A5 LR QR VAEY 71

f rooe @Exaa) 4233811 &3, i), 3.92-3.69 BR)In). HCMSRTrRdthathutes, (ES) 467

20 P RERY SEeY 469 Qv+my*.

EXAMPLE 45

2-[(2-Fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid bis(2-hydroxy-
25 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
30 chromatography (SiO., EtOAc, twice) to give the title compound, which was freeze-dried

overnight from acetonitrile/water to give a cream-coloured powder (62 mg, 34%). oy
(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




The reaction m xture was concentrated in vacua to give

a yell ow gum which was dissolved in nethanol (5 nL)

and water (5 nmL) and basified to pH 10 with 25% sq.
amoni um hydr oxi de. The aqueous sol uti on was

concentrated in vacuo onto Si 02, and the crude product
was subjected to columm chromgf ography (Si 02, 95:4:1

DCM 15 nmet hanol / 25% aq. anmoni um hydr.oxi de). The

title conpound was freeze-dried overnight from

a¢HLQd] J 1.0) H.5HE)) 6817/465(1 ¥ m), G.38i(11, dd, £4 a8l #1a),GLii8et12 (1H,

T el 2 gty LA i 7 e g

J1.9, 10.5 Hz), 7.54 (111, ddd, JO0.9, 0.9, 8.4 Hz),
7.38 (1H, dd, J4.7, 8.1 Hz), .7 726(1H n,
4.23-4.11 (2H, n), 3.72- 3EX 46y “LovB RT 3. 00

g5 mnutes, (ES) 467 20 (MH), (ES+) 469 (MrH) +. EXAMPLE
45 1

&£ acid b| s(2 hydroxy25 et hyI )am de Prepared
f%%lr%’ernedl ate 7 (150 ng, 0.36
1- hy dr Brepared fromrIntsrmddiatg DE226mse, 0. 54mrm1g; |lyhydroxybenzotriazole (147

“{%E@ém‘#@?ﬁm nglﬁéo%h]ok% cgn]g’odﬁ%g ]h§/3d(rh%)nem %)aﬂme

10 ( pBDYDB-catbodimidediyjiroahidrids @03 mgo! .08rmmm1) and 3rhydraxyzetidine

el A2 5 L0 il 7 B B P 4 a e

fEbﬁpematdgwpn%)thé mlegdowa&dzavdsiredrﬁmmm ﬁbf!ﬂnethhiob’btheﬁe give a
reeze-dri e over ni ace | ter 0 1. VE

a "hite pev e (A3 eg 43&%%«1 Mgbnig) 5 g‘ﬂ%&’f bﬁ lffs ). 7.94 (1H,
5(31139.1( A1 ﬁ&), &7)75 78713(¥H(ﬂ1ﬂ7 sk, 541(1ﬂ1 5} Pa1l7, 3131}1, &)7‘7 31- 7 25

15 £ )H, m), 568 Fiikal eﬂq Hz);‘}47r43$(1(11 m). 41418, @H 18), 3. %3,74 G, mw)
7&%’[§R’1‘%:ﬁjﬁnu@ (B§*)&?Eg§) *or s), 3.30 (811, s). |

01 m ndtes 02 (MrHyl". EXAMPLE 46 5
{242- Fl uor o- 4-i odophenvf | am nol t hi eno| 23 bl pyri din-3-y
1) - (3- hydroxyazeti di n- 1- yé Ranone ‘Prepared from
Internmediate 7 (225 ny,

1- hydroxybenzotrlazole (147 ng, 1. 68 mmol ),
v LR Blslin)-[(3R).3-hydroxypyrrolidin-

1- L oo T m

hydyipmbthaiond e (208 ng, 1.08 mml) and

oy ne PR ror a7 D B SR TSR
: indg, ©.72 @irRe] m%mtdm\éﬁﬁl\f\%&ﬂ{oﬁﬁé @.1i ﬁECb 99 @foljpt (G died efigyidneifio-

(0] |ve a |te (0] e
9 pet%ﬂﬂ@@@%ﬂ@@ éﬁ? mg ( 0 4 mgzp%( @?P{Eghy@w

25 g p%r{kﬂ&me (63 Zx% 6.72 lmﬁél);by e, m&hoWdf BxatipleD: Afler chromatography,
the title compound was freeze—dned overmght from acetonitrile/water to give a cream-

coloured powder (116 mg, 66%). &y (DMSO-dg) 9.20 (1H, s), 8.35 (1H, dd, J 1.5, 4.7

Hz), 7.81 (1H, d4, 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),
30 3.21-3.17 (1H, m), 1.90-1.74 (2H, m). LCMS RT 3.18 minutes, (ES*) 484 (M+H)".

=

20

EXAMPLE 48



15 (1H, m, 5.68 (1H, d, J6.0 Hz), 4.47-4.44 (1H m,
4.21-4.16 (2H, m, 3.79-3.74 (2H, m. LCVsS RT 3.31
m nutes, (ES+) 470 (M+H)+. EXAMPLE 47 20
{2-1(2-Fl uor o-4-i odophenyl ) am noi t hi eno[ 23- bl pyri di n-3
-y1)-[(3R) - 3- hydroxypyrrolidinl-yl]-nmethanone Prepared
fromlIntermediate 7 (150 ny, _g 36 mmol ),
1- hydr oxybenzotri azol e (98 ng, 0. 72 nmol ),
N-msthyl m)rphollne (0.11 M " 0.99 mol),

: ~ ieDy blpettidinA3eld

63 A Bhy .
ng, O. and (R) 3- hydroxy- 25 pyrrol i di ne
(dsylhmethanore ol ), by the method of Exanple 22. After - .
chro nai’ﬁé?ﬁl@@ lB¥m Thidfmédidtt ¢ (ISOHRD 0136 rinasl), flnlgamyﬁemadazole (98

overni ght from acetonitrile/ water to gl \e

c megs 72 shrooh), dimstlarerpholing (0] mbad49 mmgl) lagningy

5( ]Ib'flgwyf)ls‘i i%“ﬁ%‘}%%w&“ @39 i’nf70 bz )1nmcﬁ) &a)(S)lsﬂhy&dxypymhdme
7.(6Dmg, 0177 fhnholppy the n&ﬂm@pﬁﬂixmple 4%, The tglelcomyund was obtained as
7.17-7.
3, @ﬁea@%ft]i %s{'ﬁowr% (1‘63 %%il f@@%ﬁq@%%io](ﬁ g) 835 (16, dd, J
(EQZSWP@EH?gmygEI aa', B1.5,%. 1z 7.6% (1H, B8:+) 1.8,84.5 Wa)].50-7.47 (1H,
{ 20 736 FiHide 4.7; S UERN I A Ul Hold g B394 82 (5 P 54-3.30

3- ¢ R 3r9tohinmes) €ES 484
103658 630, B Ly iy opoy 4 O ) LOMYRY oo €5

1- oxybenzotr| azole (98 ng, 0.72 mmol),

N- et hyl norpholine (0.121 m,, 0.99 mol),

1-(3-dinethylam no- 5 pro 1) - 3- car bodi i ni de

hydr ochl ori de (139 ng, O. 49and

(S)-3-hydroxypyrrolidine (63 ng, 0.72 mml ), by the

net hod of Exarrpl e 417 The titl ebcorrpound1 vvas obt ai ned
Fh]ﬂ ; AN q VTS

9.20 (1H 8 35 (1H dd, J 1.5 4.7 Hz), 7.81 (1H
dc"rﬁ‘l(jiﬂi—%’—ﬁ%—@—“g%, 7.67 (1H, dd, J 1.9, 10.5 Hz),
7. 50- 7 Picpatelifronnntermedibte 7150 mg, 0. 3ﬁ4mmd)81-hyd§|z7)ybenzomazole (98
7.17-7,11 1 ]
5 54 75l FrangBlviporoBotisy 111, ik, 00 B’ Ty Hlmettyfamino
( 2}')‘1'0 3-chbbBinRde Bydtdchidride  £39, mg, BF2)mm8Y) ad\2-pipetidingvmtimnol
20( zCSP £z, P72 gaoly by thropethed o Bxemplet; AT Srompegraptvy s e
- Y donfpourdWisH 1eystaltised flom B1O Avtiexaies td giyd  pate wmopmder (44 mg,
24%). Sy (DMSO-ds, 130°C) 8.38 (1H, dd, J 1.5, 4.7 Hz), 7.83 (1H, dd, J 1.5, 8.0 Hz),
7.59 (1H, dd, J 1.9, 10.5 Hz), 7.47 (1H, 4, J 8.5 Hz), 7.35 (1H, dd, /4.7, 8.0 Hz), 7.16
(1H, dd, J 8.8, 8.8 Hz), 4.30 (1H, br 5), 4.21 (1H, m), 3.89 (1H, m), 3.65-3.60 (1H, m),
25 3.51-3.47 (1H, m), 3.03-2.97 (1H, m), 1.74-1.72 (1H, m), 1.65-1.56 (4, m), 1.37 (1H,
m). LCMS RT 2.86 minutes, (ES") 510 (M-H), (ES") 512 (M+H)".

EXAMPLE 50

30

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-



Prepared fromInternediate 7 (150 ng, 0.36 narnol),

1- hydroxybenzotriazole (98 ng, 0.72 nunol),

N- net hyl nor pholine (0.11 L, 0.99 mol),

1- (3-di net hyl am nopr opyl) - 3-cari aodi i m de
hydrochl ori de (139 nag, 0.72 mmol) and

2-pi peri di nenet hanol 20 (83 ngp-0.72 mol ), by the

nmet hod of Exanple 22. After chromatography, the title
compound was recrystafflsed from Et OAc/ hexanes to give

a rpeqb)é) Yetrbodiinpidevbiesirochiptiderfl 39 2agy. 72gppq1mg(§3@53 (hydrpesymethyl)-

okl (s gyl ot ke 9, o,
Hzt]w tzﬂe Bdmplokirt wekjfreezélrdfled Betight )‘rommqtemcrmﬁwamto giw: scream-
© Sl 4 el T hon i, 5
5( J{E? 7@0 (1131, ch4Jl 8720 § iab)m7%7e4b (¢H; 131),5635((41(']1, N?d;w 7188Hz), 7.15
i L i Voot 6 G A G108 ! S o, 570
ang, @Pgﬁ‘hﬁ@sﬁs@tﬁ{ )33, dé-@&s‘(m m), 3.34 (18, m) 3.27-3.21 (1H, m).

net hanone (‘Eare rom nt er medi at e

5 %26@nwtmﬂs)751m4ylﬂ)r §*BéMGWHbzo|e (98 nm,

O 72 mol ), N-net hyhnorpholine (0.11 m" 0.99 mol),
1-(3-dinethylam no- - 46 - propyl)-3-carbodiimde
10hydrochl oride (139 ng, O. d
(35) - 3- (hydroxymnet hyl ) - nor pholine (85 ng, 0.72 mmol),
by the nethod of Exanple 22. After chronatography t he
odciodaphert mine] ttiehe]{3.3ch]py g 1

| BLE A * s !’ ) sl SLG n.)
7. 85- 7 F&?pa(‘éﬂfﬁ'orﬁlﬂtérme&iaﬁﬂ ((l 50'h1g,d)336 nhhoB, -Hxﬁir&xyﬂm)zomazole (98

15 5 Oy il S 38 B, 5 i
J 1[9r015y1):|3-)carb3d1§@i'd3 h?&o&hldﬂde 1139 g, 0072 em6ly afdl¢AR)-HBOC-2-

3 ‘g?’d@xme‘ﬁ‘)ﬂmerﬁne Ao e 8‘§&‘°€1 éé?' s 22. The
( Mrﬁae zpro&ﬁ%as'ss’% jecté ) colun® ERXaiitb. ﬁalgﬁk' ([Si’bg, 1:1 hexanes/EtOAc) to

Fl uor o- 4-1 odophenykam noi t b r|d|ne
3 ggqe tbg e \;ar(:m@,.whlgh wasyevaporated from ether to give J.IP e pink, hard foam

o(h '&r?%ﬁ’é@;hy 186! azlizb‘%%s e ‘B;Béi(, f?g%?‘j(lheﬁ% 286784 (11,

rep
mm) Y7,60K1Hydt, dAyh éds Hz),ﬂatﬂc(llﬁ, 4,98.518z)1 36 OII“Zzldrm'bV,)S 0 Hz),

N- pho
T RE B ot sy et b TR e 295 S0y 47135 2
E 1388-8181 (?H,H)l , B1AD13)4330H, 1}, B) 144, ROTHY m), 3. 02-2 |9§ (llt m), }].43 (94, s).
.) pi i ne { ng, 0.72 mmol), by the
ngﬁa%@ﬁﬁfgégéﬂéjggg%fféﬁgmééﬁde product was subj ect ed
25t 0 col umm chromat ography (Si 02, 1:1 hexanes/Et0Ac) to
give the title conmpound, which was evaporated from
ether to give a pale pinkﬁgﬁﬁﬁgﬂﬂ%ﬁhwzo (95 ng, 439%.
8H (DMBO d6, 120C) 8.53 (1H, br s), 8.38-8.37 (1H, m,
7. 8627 84 (111 n) 7.60 (1H dd J1.7 10 5 FE) 7.49

( B 2
T e &%@#{"3 (2‘39 glg.]iy mnﬁwé) w#z%spgﬂdéﬁ%nﬁhhbm@ of%ih«:nsol gom)
30i ngnd Wﬂl@m Lithiym dromdshymtzmqmg, Ov§7 mumadwaz agded and the

(e o) 4o M looifth Bt 65 655 o

was purified by chromatography (silica, dichloromethane then 2% MeOH in
dichloromethane). The title compound was obtained as an off-white solid (50 mg, 24%).

—




2-1(2- Fl uor o- 4-i odophenyl ) am no] t hi eno[ 23- bl nyri di ne-7
-oxide Exanple 8 (250 ng, 0.55 mmol) was suspended in
a m xture of ethanol (20 nL) 30 and water (10 niL).
Li t hi um hydroxi de hydrate (24.0 ng, 0.57 mmol) was
added and the m xture heated to reflux for 24 hours.
After concentration and freezggdrying, the m xture was
purified by chromatography (silica, dichloronethane
then 2% MeOH i n di chl oronet hnne). The title conpound
Wa@j @kDMSO o 42;0421 W%H?d%smom 6 2Hr), 69 @2B4id, J 1}9,4‘?-7 Hz),
r s :
6. ’254—|2)51 59, 73R47.33(2H m) 653 Hg) 7%55,1&?3% 33gipliutes, 387
( ’5'5@ 7.39-7.32 (2H, m, 6.73 (111, s). LCMV5 (ES+)
.84 m nutes, 387 WHY.- 5EXAMPLE 53
2-[ (2- Fl uor o- 4-i odophenyl ) am nol - N42- (nor phol i n- 4- ynet
5hyI I t hi eno[ 2, 3- bl pyri di ne arni de Prepared
from Exanple 1 (250 ng, O. nd
4- (2 am noet hyl ) nor phol i ne 10 (292 rTg, 224 rmol) by

Obéai\bdiﬁﬂldbs anoff | te sol d (140 my, 47%. 8li
(CDCI3)_11.43_ (1H, b 3
: 8 03 (11]‘.l|epaagq frorg ij_almr)leg)(%iqq%,% éfl Lo gagdllg%?z-%n%#ﬂ%amhohne
107 %11%%'24%01z§y§:en§?t}ﬁgg¥§xa#pl?i l(i\ﬁhtnghddnatdgaﬁhy (8%:methanol,
( 295% @chlogon; e the (zyg {ompmmd wag;ohtajnedoas (aﬂ ﬁ% \%Jte s?gg (140 mg,
L Wi, oDt 1.4 (T U6 836 RAT, dar b7 BANWIOSR1RAdd, /1.4, 8.2
( 2HER IS 028, By, 2 PR T LA OB AT Ha)gh.34

Lﬁ%g% ?%éﬁp}g}?ﬁp@g%ﬁ (32q322(9Han5 (@?@@9 2K, m), 262-2.59 (4K m).

15N (. 2MS/@SO)RE 213 Inkiputes S2ZMEEHY 292 ny, 2. 24 mml) by
the met hod of Exanple 5. After chromatography (5%
nmet hanol , 95% di chl oronet hane) the title conmpound was
obtai ned as a white solid EXAMPLE 39%) . 814 ( DMSO-(16)
9.13 (1H, br s), 8.36 (1H, dd, J 1.5, 4.7 Hz), 7.80
(1H, dd, J1.5, 8.1 Hz), 25768(111 dd J19 10.5
iperazin-1-

Hz ).jaf (2 2—@111’050—@11%0
7. ,87Hz)437(1Ht,J54Hz)
203. sfjethanch( 611, m), 2.37-2.33 (611, m. LCMB (ES+) RT
2.16 m BULSRd frem ExalMbld 125G M 5 6-mindwl) 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%).
8 (DMSO-dg) 9.13 (1H, br 5), 8.36 (1H, dd, J 1.5, 4.7 Hz), 7.80 (1H, dd,J 1.5, 8.1 Hz),
25 7.68 (1H, dd, J 1.9, 10.5 Hz), 7.49-7.45 (1H, m), 7.37 (1H, dd, J4.7, 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
(ES*) RT 2.16 minutes, 527 (M+H)".

EXAMPLE 55
30

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



-48 - dichloronethane) the title conpound was obtai ned

as a pale yellow solid (180 ng, 64% . 814 (CDCl3) 8.99
(1H, br s), 8.34 (1H, dd, J1.6, 4.7 Hz), 7.74 (111,

dd, J1.6, 8.1 Hz), 7.47-7.43 (2H, m), 7.35 (1H, dd,

J8.5, 8.5 Hz), 7.28-7.22 (1H, m), 4.30-4.10 (1H, br

nm, 3.95-3.80 (1H, br m, 3.3982.86 (6H, br2.17-1.77

(3H, br m. LCVS (ES) RT 2.17 5 m nutes, 497 (MH) +.
EXAMPLE 56

N- di @l ¢rbinethdy kieenitie @pmasind was bbtgingd axa/ple wilpwisplid (180 mg, 64%).

D P B3 O ok e e, /18 4 80 7 O 48 1 B
( 2py. 743 (51,39), ﬁﬁ?gﬂﬂ %G,dJé\ls 5 ﬁz)27 RerRTe Y, 4503410 (1H, br m),

pr opanedl am e

he

o 80 SLEL A £ .5 SH  BpayL1t 574 o Ry LSO RT 217
di the title conmpound was obtai ned as a
5pax‘|8£1 ye%@&/pﬁ?ﬁ?d (60 ng, 20% . SH (DVSO d6) 10.81
(1H, br s), 9.10 (1H, br s), 15 8.24-8.21 (2H, m,
7.69-7.65 (1H, m, 7.55-7. i), 7.37-7.31 (2H,
in), 3.29-3.27 (2H, m, Z.M%H, br in), 0.96
(611 s) LCI\/B (ES4) RT 2.39 m nutes, 527 (M+H) +.

a O . 4 E i

10pyb]by@!@§glc&b8xﬁ1@/rl d| ne-3- car boxam de

Zf?sa;%z%w%aﬁw ¥ —

e&i&m@g Bg . 24hinel) by methagsfmgupwmﬁer
hanol 95% d| chl or onet ha $ ound Was, . . ed
obetomalazapbySh venethanol, 98% digh! 'E%’ F&?"‘ was 0

m*%s%%%%euﬁﬁgﬁ gﬂﬁ:ﬁ 96%?236“2@)1\3@0@-10 L 1o (TH, brs),

157 BI4-320 12 5m), 797,65 (B, ) FSSEAIE 1y md71 45T, éi@ﬁ s 499-3.27

o Gl i iy sty Bt rshtpel o poe

2 34 m nutes, 541 (MH)+. 30EXAMPLE 58 -
Pi perazine (3.90 g, 45.2 .fil ssolved in dry
tol uene (100 mL) under nit m xture was

placed in a vvater bat h at 20C and tri met hyl al um ni um

adglggoxam& m xtur e vvas heat ed to 1OOC under nltrogen

Tt or epliﬁa‘ge‘bl m%auﬁ%&%aﬁﬁ%@%&?ﬂ?@ﬁ' T 5 BnsBippPorphotine
chipBeie m(ﬂ&&&@mmﬁw RRgAple SZQ@teﬂib)rom%g:ﬁﬁhy (5% methanol,

agltatlon or 10 m nutes the m Xt ur e, was

ot 8524 dishlrosmefhine) e ie geawn molzteﬁmar OB EoRE Q1S me,

t
1 S 3 (R . 2
nLHz),f7163t-7eﬂ @g{, m),d7 4BBAL ﬁg{ i)t 1133}0@9 mlﬂ o), AdR ((Hr ) B70-3.64
oot Ity 5663 RUR xS 3%58-2.54 (2H, m), 2.49-2.46 (4H, m), 1.90-1.82 (2H, m).

LCMS (BES") RT 2.34 minutes, 541 (M+H)".

30 EXAMPLE 58




10 isolated as a yellow solid (3.56 g, 82%, which
could be used for further chem stry. The

di hydrochl oride salt of the title conpound was
prepared by dissolving the free base (1.60 g, 3.32
mol ) in dichloronmethane (30 nL) and nethanol (5 ni).
HC1 in ether (2.0M 3.34 m, -4670 mvl) was added and
the m xture concentrated in vacuo. Trituration with
di et hyl ether (40 nL) and filtration gave the

di hydr Qﬂiﬁr&ﬁded& .96 8| 45. Diantol)evas idissalvaidmdaatiens(109 md( ugder

g?f?ﬁf%eso(fm 41 5v3389 75,1& %aba@ftﬁcﬁd]éﬁﬁ@yﬁ%m@ M

( LiEtoltlehe, 2&1651, 35 zlniﬂza aaaemomHAfddm shinuges, Bauple-§4,00 g,
7.53 (111, m, 39(1H dd,

( 1956 gpgml) ) FERs @ddqg g’hp@xtmg wag hgatg%to (IQQT% \mder %tr%pné‘gr ours.
@A P giggma ¥ perhtute, 4 riiixfisé @as potifed dnbdrdPlurry of silica (100 g)

[ 4in(chlprgforn (400 L methane] S0P k)i AMer psitatin fog 19 mipulps, e
|
BB e B s
( 1§bman) inamcliap Bavierciusie myatexial, eichowps pyified g}fﬁethyl ether

o i TR P51 o

10C ogblaag ag D glelfoa dolitl (2156 g,gsz%’éi wikiehncagild: b ltsp@fﬁétﬂmécmm The

abbenstatle S5 Fo A kR e v
ghéﬁwﬁﬁbﬁﬁﬁ]&cﬁl&dmeﬂﬁne @%nﬂe)gdndmhhan@wm) HCl in ether (2.0M,

! t
08P RT bl iet B S oAy rvalll Sl vin
\mﬁ{%{e}l g%tlﬁ%} (465 gaﬁd ﬂluﬂmatﬁgatzhmetdm chlombmtmbfas title compound

158, 61780 298%Rcl HaaMs 38.40 975402 C%l%ﬁ 73;#,% i 955’6 (i), 836
Hzggl _}idz;'I g,lzﬁf}&n%z“l' SZ'@H lezfQG(é-HHzﬁdz72$ﬁI4dd 31@ ) Hz), 7.53
5 VA L39 QW d8). 4.3, BILEOR 122 (18, 0o 95,55 89, BL7AL3 5§ (4H.

565%87(\##(“}{5 %MB}?J %WA&W&{)QG m nut es,

{2 1(2- Fluor o- 4-i odophenyl ) am nol t hi eno[ 2. 3- bl pyri di n-
y1} car bonyl | pi perazin-1- E I kg acid Exanple 59
2({213 ng, 0.375 mmol) was n ethanol (7 nlL)
and water (7 nmL). Sodium hydroxide (15.0 ng 0. 375
d d. h d 2

Ethyl [4-({2.](2-fluore-d-iodophenyl}aminoJthienc 1}t
. %g,g weﬁtesodl um sal t (200 ng, 99% . SH °

§111 bFxemplg 58 E&S’Om 863 ol it EndigBfpmiand (18%L) and

2 1&{? tg)ggxﬁme lpg4 ,st Okseinrﬁolb'léﬂd etKyl %glé)?o(aiﬁaté 156 pIhi0. aﬁmn%m) 6dded. The

S) miRtugsTwEs, hpste(l mﬂna; %or L%:M}“E Eéﬁyf orqling ‘g‘)& Pﬁi%ﬁﬂ{“&g 1‘8’2?1“

( MFcff@hfforomethams and water (25 mL each), the organic layer was dried (Na;SO4) 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)

30 and concentrated under high vacuum to give the title compound as a white solid (240 mg,
68%). 54 (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), 421 2H,q,J 7.1




15 EXAMPLE 61 tert-Butyl
(3R)-34({24(2-fl uoro-4-iodophenyl)anai no]thieno[2,3-b
pyridin-3-yll-
car bonyl ) am nol pyrrol i di ne-1-carboxyl ate 20Pr epar ed
fromExanple 1 (250 ng, 0.56 nmol) and
(R)-3-am no-1-tert- butoxycarlggoyl prrolidine (417 ng,
2.24 mol) by the nethod of Exanple 5. After
chr omat ogr aphy (25% et hyl acetate, 75%
dl;ﬁ)l DO (4E,a), B3E (2H,s), €. TOE@Hm)A29(BHat, Hdd BD. 46MS
wjhlte solid (agg@ 13% . ki (DVsO-d6) 10.27 (1H,
hr(E§ R'p3.36 myinyies, "W 4" 4.7 Hz), 8.23 (1H, br d,
J6.5 Hz), 8. 06 (1H, dd, J 1.4, 8.2 Hz), 7.74 (1H, dd,
J 25 1.9, 10.5 Hz), 7.57 (1H J8.5 Hz), 7.43 (111,
dd, J4.7, 8.2 Hz), 7.36 (5« PE .6, 8.6 Hz),
g4. 46-4.40 (1H br nm, 3.57-3.54 (1H n) 3.52-3. 30
(311 n) 12 15 2. 05 (111 br n),31 95:1 , .

ceEca% 30 N 1 - Preparedfrom Exarrple 1 .
.56 nmol ) and

( S) - 3- apdanplels (@13 g GXFSoambd e gissolvsiliinipthanol (AmLygpd water (7

gh’l“@}rang%ﬂﬂ’ﬁ %VE’ n;% &?%P@g é@%glme%vgsf? ed Yirld®he mixture stirred at

10cl ﬂoﬁ?if temmgmfabe)s hduss. tEradze-drw(l)ggam thetite compaungd agjityspdium salt

8 e B s A .2 UM 7 B e
brgdﬁziﬁz{sq@ cﬁJ% (rizélz4w€|mﬂrld,43mz)mzs-722§m(umm),707 |
o (LEL 9, 746 B el 5 423 agari oy 248 B2 7 45 (apf i’ Thhas s
(oRF Zogifinibysaf ity 5&%?,“ 7051 85 (311 br 1.

151. 41 (9H, s). LCMB (ES4) RT 3.70 ninutes, 583

(M+l1l-1)+. 10EXAMPLE 63 LE 61

2-[(2-Fl uoro-4-iodophenyl )%WTRER) pvrrolidin-3-y

l'i thi eno[ 2. 3-bl pyridine-3- carboxani de Exarrpl e 61 (40
0 X e e

add&ﬁon hémwﬂs: xla d at roomtenperature for

.18 h | t ant t d

204y i egu Lﬁif@‘i‘w&/ Z}dég ¢ m{nﬁg ag& ﬁ%ﬁ 21 rde

i 8bgtzﬁf('clafl‘d%ﬁ d) mamg,dz mmg by IRt f(mm@lecﬁa)Aﬁer

) chomseain (2&3) etaﬁ asetat%%"@?hlor%@w%f g pohihi
4 81 ifed 5 %rlclf_'ff-wﬁ%!)?kolﬂ (49 55131%)) - 41%%07@% 96.27 (LH, by 5), 8.35 (1H,
| 2. 27-

UL 3.4, 421 605, 8.2 6LH FRI0_ 4.5 Er b0 Eb, thr 45 3800, 774 118, da, 7
23“ RY 965 HES 4 & 8.5 Hz), 7.43 (1H, dd, J4.7, 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, 5). LCMS (BS*) RT 3.70 minutes, 583 (M+H)".

EXAMPLE 62
30 :
tert-Butyl (38)-3-[({2-[(2-fluoro-4-iodophenyl)amino]thieno[2.3-blpyridin-3-y1}-
carbonyl)aminolpyrrolidine-1-carboxylate




EXAMPLE 64 25

24( 2- Fl uor o- 4-i odophenyl | am nol - N- PS) - pyrrol i di n-3-yl]
t hi eno[ 2. 3- bl pyri di ne-3- car boxam de Exanpl e 62
(170 ng, 0.069 mmol) was dissol ved in dichl oronet hane
(4 M) and HCL in di oxEmre (4.0M 4.0 M, 160 mml) was
added. The m xture was stirredslat roomtenperature for
18 hours. The resultant solid was filtered off and
dried under vacuum at 30 40C to give the

di hydr ohbba:red filen Exhrhplofl (250ameg,i0: J6anmobhend (503 (amino-fyert-

o, Shiogeapor ot (4 inb 2724 e by df o Epgglblel e

( 1éﬂromdﬁ Hy @5%léhyt addtare, T3%Glichdrathethane) 38.1i8lelepmpound was

(oot wiisfil e Sl Fhgsosl o) (g has o

BT B e b o p i

: 41591. 0.5 Fn 52 () GO T LIS, San T 87 B0, ot R4 786,86
%@h@g#& 8er 9.3 9; éﬁ 92- ziﬁwl(sﬁ m), 2.15-2.05 (1H, br m),

no 1 me 24" o t he
neﬂ 196l aﬂ‘(lﬂxbmp), é 45 (9H;fsb eL (Bﬁ’atrl%m Z %%05)%31(6%
met hanol , 90% di chl or onet hane) the crude material was
di ssol ved in dichloronmethane (2 nL) and 2.0OM HC1 in
10di et hyl ether (2 nL) was oBNAMPIEGE3resultant solid
was filtered off to give the dihydrochloride salt of
the t|tIe conpound as a yeIIow SO|Id (145 ny, 44%
3RP dfh-B i

gL

(O.2H 8.40-8.36. (1H ), 8. 31- 8.28 (0.8H ),
8. 0.2H m, 8.19-8.16 (0.2H, n), 8.10-8.07

( 043 H7 gﬁlcam;gﬁl 65 (40-nid, 01089 (iddl) wad dissé1ved in/diGflorpinicthang (3 mL) and

e

oK 18%hours ] Fhé Mstfant o1AMRL Hiteed 3 and dried under vacuum at
f2- - Fl'uor o- 4-i odopheny) am nol t hi enor 2, 3- b]

- y ZEP-Q {oiye the dihpdrhehlgridgsalhgfthe title compound (28 mg, gg%) Ou (D%VISO-d5)
PV b Akl B e by, %125 (ORI O8'87-8.31 (2, 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),

20 3.45-323 (4H, m), 2.27-2.15 (1H, m), 2.09-1.98 (1H, m). LCMS (ES") RT 2.30 minutes,

483 (M+H)".

25 2-[(2-Fluoro-4-iodophenyl)amino
carboxamide
Example 62 (170 mg, 0.069 mmol) was dissolved in dichloromethane (4 ml) and
HC] 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
30 40°C to give the dihydrochloride salt of the title compound (150 mg, 92%). du (DMSO-
de) 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),




From Internediate 14 (285 ng, 0.66 mmol), 2M

trinmethylabimniumin hexane (1.6 nL, 3.30 mmol) and

(R) - 2- (et hoxynmet hyl) pyrrolidine (383 ng, 3.30 mml)

by the nethod of Exanple 5, to give the title conmpound

(17 mg). 8H (DMSO-d6) 9.17 (1H, br s), 25 8.37 (1H

dd, J4.6, 1.3 Hz), 7.78 (1H,-¢2-37.7 Hz), 7.76 (1H

dd, J10.6, 1.8 Hz), 7.46 (1H, d, J8.5 Hz), 7.37 (1H

d, J8.0, 4.6 Hz), 7.05 (1H, t, J8.5 Hz), 4.10-4.

( BHs-$03 @, o, B3-B19UH, 1), 2.09-198 (1, 100 1CN3 @&WT&3O minutes,

n. CNB4(ES+) RT 3.27 m nutes, 215 (MtHr. EXAVPLE 67

3083 (M+H)".

2-[(2-Fl uoro- 4- |odophenynan1nq|th|en012 3- bl nyridi ne-3

-carboxylic acid ccycl opr L de - 53 -

From I nternedi ate 14 (450 mmol ), 2M
gtrinmethylal um niumin hexane (2.6 nL, 5.26 mmol) and

(anlnonethyl)cyclo-ropane

811. (BDI\/ISdG) 10. 68(1H br s), 8. 36(1Hd 33 8
M‘“ (1H d, J8.1 Hz), 8 15-8 00 (1H br m
(1H, d ,Prépaied. ftfbnSEHn)ple (250 mig 9.56 emol) gndat-gupino-1 ethylplpendme
e nidh) 0793
(1é 5 %'# P%Y&E%T"% bl r%lés A eIt H, Y
10n’)me1h€iME qomcmroﬁmmmum - dissplved el WB@E@@‘% @

2 Tf‘ka‘ﬁ 2SI in dighlether (7 k) Hes 8 added. 'glfi/ re lllltgxrx]tozolzld yee Iﬁge:ed off
y I ioivihS diaigdrbetior dealesf the (iflk campondkas-ayeliowisglia QAP e, 44%).

b bbb (G -
5’%5 f@%ﬁ%k b2 ﬁt(b Qﬁeﬁ),fzsorm% (.11 Jod58.1 108109 1(OUBE] m), §.75-7.71

was added a

15st (1, @), 7. 69-7é6K1H,tmDe7 41'7'$16@Hdﬁbﬁéﬁt( ‘t‘éﬁﬂg é{?ﬁ?é’sglﬂﬂgﬂ) 270
ﬁﬁ* dacem?&%rfﬁ% '?-%91 YWVRERES @3t RELBAGlREeS, BID(M+H)

he o nirc phase was washed with
br| ne, dried (magnesi um sul phate) and concentrated in

vacuo. The crude product Wd by

chromat ogr aphy (Si 02; 10% n ethyl acetate)

yi el d| ng the reqw red product as a pal e yeI | ow solid
d6). /

%. _grllkb;mng 48-7. 38 (2H n) 7.22 (1H ’

2 70 mi frcz-ggngatf *ﬁ}%&;s Ml@%é@@:ﬁm 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 title compound (17 mg). Sy (DMSO-dg) 9.17 (1H, brs),

25 8.37(1H, dd, J4.6, 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 (11, ¢, J 8.5 Hz), 4.10-4.00 (1H, brm),
3.33-3.01 (7H, br m), 1.90-1.64 (4H, br m). LCMS (ES") RT 3.27 minutes, 215 M),

EXAMPLE 67

30
2-[(2-Fluoro-4-iodophenyl)amino jthieno[2.3-b |p_yg'dine—3-carboxy1ic acid
(cyclopropylmethyl)amide



2-1(2- Fl uor o- 4-i odophenyl ) am nol t hi eno[ 2. 3- bl pyri di ne-
3-carboxvlic acid (N-nethoxy-N nethyl)am de Exanpl e

68 (64 ng, 0.13 nmol) and triphenyl phosphine (177 ng,
0.68 mml) in THF (1 nL) were heated at 65C overnight.
Phosphorus trichloride (34 ng, 0.39 mvl) 30 was added
and the reaction stiffed at agBient tenperature for 90

m nutes. The reaction was quenched with sodi um

hydrogen carbonate sol ution and the product extracted

i nto D@bm titbieckdiaterigh(¢50 me; 50 mmal) 2M Amrgethyaluaynipm i Bexane

(16 5755 St A A i ioqppepd BT B it by e

B(236 SO041¢)y10.68 (1H, br
qgéﬁsf 7)3,1%&5 to §4et‘he ﬁﬂlﬂcoyﬁﬁoun (236 nig)Hou (I 1

10s), 836 (LD d,Hzr, Hz), 317((1111. d,e(8 1@%4% o&ug}:@ﬁ)g 9%9&1], d,J10.4
535, 740 (uE 7 BEES, Y 8 R els B, 67 603k, B10-1.05 (UEL, b

m nut es
5 EX\GR7ED.ZD(2H, br m), 0. 28-3 23 (21-1, br m) LCMS (ES*) 215 44 b ies, 468
{29?[](1_?0+F1uoro 4-i odophenyf | am nol t hi enof 2. 3-b1Pyri di n-
[ (2R)-2-(hydroxynethyl)- pinerazin- 1
-y1lj - met hanone A solution of Exanple 51 (80 ng, 0.13
mmol ) in nmethanol (2 nl) &levvith AM HCL in
1,4-dioxarte (5 nL) and st .t. for 3 h. The
10reaction mxture was concentrated in vacuo to give a
yel | ow gum whi
ané: _-na.;‘gnu jamsi

a. filo gh g@¢ The aqueous solution was extracted

c onbi neBo a G‘PIP%?P qf I@?E&Bﬂ?}r‘]‘d ]tf&ﬁﬁ(g?‘ggp %‘E’%()g’b @%\?Srd\a?{ea%aq n
Vaghium hY&ide( Wﬁgpf o5igiol) V\ﬁﬁl tAbreadtion etiiradifor 0 midutesn Intermediate

chromat ogr aph 02, 95: DCMmethan 1/ a
18ami33&mg, lhml) s added @p@'@e Teaetion anrgd ﬁéﬁlﬁﬁe&q hata ambient

m g e?aﬁ@fe b AH5R as pYltbE bty afer hidesEacted in&dethyl acetate. The
over fromacetom?rlle/water to give a

cr emmm@hmwrvms vpslwd@nth(me,rfgled @ggnesgygu]p%&n&goncentrated in

it 2 iy .

( 0 afdkile) ylelding theYequifed Pradmit,as 7 pals yalloyesalid. (mﬂg) r§u (DMS(R-de) 9.41

264 73%210(@%%4,)1159, 10K, g e 05, £9 Al sTh 54 18, m,

(104838 GHGI(AE (81 SBT3 SDCER ) 31 (45, SOLGMEES) KT
(3 65 (2H m, 2.60-2.53 (1H, m. LCVS RT
2. @770am@ @,@@4%{933 (ES+) 513 (M¢H)+. - 55 -

d ai ms: 1. Acorrpound of formula (1), or a
pharmaceutically acceptable _salt. solvate or N oxide

t her eof : _EXA_B_'I.P;L_E_QS.

25

j»—

methyl)amide
Example 68 (64 mg, 0.13 mmol) and tripheny] phosphine (177 mg, 0.68 mmol) in

THF (1 mL) were heated at 65°C overnight. Phosphorus trichloride (34 mg, 0.39 mmol)
30 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. 8y (DMSO-dg) 9.23



5 (I) wherein R represents hydrogen, hal ogen or Cl.6
al kyl; 10R2 represents halogen or Cl1.6 alkyl; R3
represents - CONRbRe; and Iti) and Re, when taken
together with the nitrogen atomto which they are both
attached, represent azetidin-l-yl, pyrrolidin-I|-yl,

pi peridin-1-yl, norpholin-4-yl54-thionorpholin-4-yl,

pi perazin-1-yl, honnplper|d|n | -yl, homonorpholin-4-yl

O S oMb per gzt b e £ SLOURS TR 827105,1
h%zf) @f@ g)”.‘r {?& q@), air‘;]%'rllrg,(@ljﬁ 12k, *i@i&)/ 7.2YABOKY 8.6 Hz), 3.47 (3H,

(adpmm(smygqumsmbkmm mmaba;gééh(Mﬂib C2_6
al kyl car bonyl , carboxy, C2-6 al koxycarbonyl,
di(C1_6)aIkylhydrazinylcarbonyl, am no, C1_6

s5al kyl ami no, di (d _6) al kyl| @BHAMPLEZ06
al kyl car bonyl am no, am nocar bonyl am no, am nocar bonyl ,
Cl 6 20 al kyl am nocar bonyl

oo 8k 8 PRI enofB DSV () PEydroometh:
aI yI'su a yl'am nocar bonyl (G _6) al kyl ,
Clpl , carboxy(C _6)al kyl, C2-6

al koxy 5&9&6&1{) 1'@511 (sc%ifi) I@Jrhﬁﬁb)@tﬁihbﬁﬂﬁﬂlmwamemd

-6 aI oxycar bonylam no(

10h omﬂg #MeiGlinr,4-digxane {hal) p.nd,gﬁrrg% atgrtofgf,é hﬁa‘ye ppaction mixture was
op onQéLgJale\i iR ’f)&% td ﬁ%@éjyéh%“%fhg Vhigh%h s dfse194d ih WRIMa801A30 mL)

onmpound as cl aj ned
i natrdl vasiten (3 ndy), therebasified vpH &1 thhﬁé%caﬂcam@owéw@@ e. The

s D@%ﬁt’l&&é §n§§sb%é%a1t:t% gﬂh D%rl\ii ?JP% bt y/a58 ﬂ@or&%f% SfradtyRere
Coﬂﬁﬂﬁﬂﬁl6ﬁﬂtm@u80ﬂiﬁMmﬁdﬁydmmmmm@uﬂhmwpmewﬁhnmn@ﬁnﬂ@ﬂﬂvww
wh th bstit t .Lh i ' o .
1655, B0ilo8 s SRR SHPEEOG RS S5 LRV as R fmonium

hyﬂ%@d}ude)?\/h gl}veu%(ztmg cﬁv)(z)ﬁﬁulkﬁ s a mintuge of 2ritarnérE viBkawiry freeze-dried
car poxyne - al Koxycar non o
2 Rméﬁr%%et"e%mm Al e'éim@fiﬂwpgﬂfﬁ?fé“ Bg: %)- O

| E@%g%ydl: AWhidRs ?Jﬂé!né;;) 8E37-8 .36 (1H, m), 8.29-8.28 (0.44H, m), 8.33
al Koxycar pon am no S
o1 65650 4 bl OIS, ST TOME @éd%ﬁbﬂé)tqg@eﬁpg,%&g%ag& ), 7.58

14 17.17- 6H, m),
ocyfdnox yﬁ%ﬁ{ ? 102332%)33( 3§ 9}‘]13 <7' 3§J‘7<3l§1(m ﬁ% 7,17-7.13 (0.56H, m)
hydBMyz@t(hm m), aﬁrﬁOr(bH, fa)n3ﬂér3e6 ;m&:érm%@ﬁqy}), 2.76-2.65 (2H,

T AL oM RE 2500 108 MR Ve 513 0D

t ert but oxycar bonyl am nomet hyl . 6. A conpound
as claimed in claim1 wherein the cyclic noiety -NRbRe
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20 represents 3 -hydroxyazetidin- 1 -yl, 3

-am noazetidin- 1 -yl, 3-(am nonethyl)azetidin- 1 -yl,
-(tert-butoxycarbonylam no)azgtidin- 1 -yl, 3

-(tert-butoxycar bonyl am nonet hyl) azetidinl -yl,

pyrrolidin-1 -yl, 2-(methoxynethyl)pyrrolidin- 1 -yl,

3omisoxypyrrolidin- 1 -yl, - arninopyrrolidin- 1 -yl,

3=(tert-butoxycarbonyl am no) pyrrolidin- 1 -yl,

2-(hydroxynethy|)- pi peridin- 1 -yl, 4-aninopiperidin-

1-yl, (tert-buyt car bonyl ani no) pi per d|n

25 mmor ﬂ)hél Saanpupfl of BrRaill ﬁﬂ*ﬂ#afﬁ@ }sﬁ?q?p@b&ﬂ 5t solvate or

Pbwige Aderddf! - Yl . 4- et hyl pi perazin- 1yl

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

4- (2- hydroxyet hyl ) pi perazin- 1 -yl, 4-

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

4- (tert-butoxycarbonyl)-2-(hydRoxynet hyppi perazin- 1 -

yl, 4-(ethoxycarbonyl ne ijperazjn- 1 -yl or

honDplperaZ|n- 1 -yl. npqund ag;clained in

claim1 represented by{J R

pharmaceutically accept

N- oxi des thereof: - 57 - (H whe

represents hal ogen; and 5R3 is as o ped in claiml.

8. A conpound as clained in claim?7 &I el

represents bronp or iodo. 9. A conpoundR@s clained in

claim8 wherein R12 is iodo. 10 10. A compound

as claimed in claim1l sel ected { omthe follow ng:

N-(2-fl uoro-4-iodophenyl) - 3-(norphol i n-4-yl carbonypt hi

eno[ 2, 3-b] pyri di n-2-am ne;

N- (2-fl uoro-4-iodophenyl) - 3- [(4 met hyl pi perazin-1-yl)c

awhereinl 1t hi eno[ 2, 3-b] pyri din-2- anmine; 15

[2-[(25f] uort odo am no] thieno[ 2, 3-b] pyri di n-

5201 (RyiepOiers RuckSgeh DaIORERGH Erd etk

(1-{2- R{&pfasmgaalagém,hm ani no] t hi enof 2, 3- b] pyri di

ne- 3- cay bonyl } pi peri |n car bam c aC|d
tert- b%trypreé@tt% ‘ONR’R

4 e g ﬂesgwt&%% BiBEA oL RhRSEA B boun

Chthyhbd)ﬁdﬁr@éh@&etuﬁﬁ- -yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl,
tﬁ {2- [( -1l ui)ro 4-1i. odophenyl ). am no;)thl eno 2 3-b] pyrl d
@n?re‘a? Paaemnm rilghomgeniparidin-) whshesmameorahelen-4-yl or

{2 [ (;*%M,Ir #%??14 | ociF &@Wﬁ?“% Bg%g @@ghgﬁf&\ﬁed 8?’ oRe or more

ydubstite¢riasadented from C alkyl, C,.¢ alkoxy, hydroxy, hydroxy(C,.¢)alkyl, amino-
(Cr6)alkyl, (amino)(hydroxy)(C.¢)alkyl, halogen, oxo, C, alkylcarbonyl, carboxy, C,.6
alkoxycarbonyl, di(C,.¢)alkylhydrazinylcarbonyl, amino, C_¢ alkylamino, di(C;.s)alkyl-

amino, Cy¢ alkylcarbonylamino, aminocarbonylamino, aminocarbonyl, C,.
alkylaminocarbonyl, di(C,.¢)alkylaminocarbonyl, aminosulfonyl, C,.¢ alkylsulfonyl, C;.
alkylaminocarbonyl(C,)alkyl, C.¢ alkoxy(C).s)alkyl, carboxy(Ci.¢)alkyl, C.¢
alkoxycarbonyl(C.¢)alkyl, C,¢ alkoxycarbonylamino and C,.¢ alkoxycarbonylamino-
(Ci-¢)alkyl.

2. A compound as claimed in claim 1 wherein the cyclic moiety -NR°R®

represents azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-yl or
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(1-{2-[(2-fl uoro-4-iodophenypam no]t hi eno[ 2, 3-b] pyri di
ne- 3-carbonyl}-(3R)-pyrrolidin- 25 3-yl)carbam c acid
tert-butyl ester; (1- {2- - 56 -

[(2-fluoro-4- |odophenypan1no]th|eno [2,3

- b] pyri di ne- 3- carbonyl -(3S)-pyrrolidin3-yl)carbamc

a . .
ety afbihich el T RSPRIE 2 by oncrmor
psubsduum&tsas d@ﬁrtmdnyb}aandtl di n-3-yl1l)- carbamc acid
tert-butyl ester; [(3R)-3 -am nopyrrolidin- 1-y1]-
{2 [(2 fluoro-4-iodophenypam no]thi eno[ 2, 3-b] pyridin-3

I
(2T (TP ARG B e A AR P iginhe Fy kg moiety
3-NRB/AR’ isnmisnbstivated, dr3ubstituted by bhelontwdlsupdfjtuents as defined in claim 1.
{2-[(2-fluoro-4-iodophenypam no]thi eno[ 2, 3-b] pyridi n-3
-yl i met hanone;

2-1(25f '
{ o] I[Ogr?dllt\n%%xﬁ)oy §Q§89 rox agg%f nglb Hé%c?us%lalms wherein the

nmblaaﬂuemte pn the cycllc m01ety -NR R® are selected from Cl 6 alkyl C,.¢ alkoxy-

e S B SooRR e ey, ok §,24n%gg¢cﬁam PRyl ¢,
{ZlkB)()?eafHoHﬂf ﬁéalkaﬁp&hww&ﬁmyl @qia&y@mﬁﬂ:@m din-3

ydroxypyrrolidinl-yl]-nmethanone;
1@1k{>)(>zaruouy>lmum amtﬁp&@h?’p@mbm}’lmm&@a&yb] pyrl d| n-3
-y1}-[2- (hydroxynet hyl)- piperidin-1-y1]-nethanone;
12-[ (2-fl uoro-4-iodophenypam no]thi eno[ 2, 3-b] pyridin-3
-y1}-[4. 3&)coalp6tiﬂdiwum&rdhn l)aimOWRSeinithe dibAtituehts aﬂ@macychc
4{2[(}1%fluoro -i odophenypam no] t hi eno[ 2, 3- b] pyri di
emgietyr r%,|a}e§ edsfromanethyl, methoxymethyl, hydroxy, hydroxymethyl 2-
(e@/dgéw,teﬁ%%,pa{n? ﬁ&%é{hg'ﬁ c%fb%ﬁ{'tggtﬁw, 'té}t-ﬁﬁfogyéa?tgényEUt yl
Zékﬂo)(y{cart{oﬁihridthm; diméthiytaininb eyt Duasryoaibohylamiro2and-terrpy r
i di n-3-yl }carhonyl ) pi perazi n- 1yl ] et hanol ;
Sb‘(tQXYFaEh"&.’Z’éH&'E‘Pr{‘Q Year bony1) - N- (2- f I uor o- 4- i odophenyl
)t hi eno[ 2, 3-b] pyri di n-2-am ne;

N- (2-fl uoro-4-iodophenyl) - 3-(pi perazi n-1-yl car bonypthl
eno[ 2 6 A]compodndaelaimedan ckﬁmdt\hlyérem the cyclic moiety -NR°R®

i Wp sg,rr % Siyglm%sla%uﬁm- g@’?g pam ‘pHL'L'ty!t homgll%azegdm- 1-yl,

[ ﬁ(/girﬁxﬁtﬁgcwggﬁ?mﬂme %tg:agﬁ 1y @nﬁtgﬁxgwg?gg{)&y&rm@ﬁmﬁnazeumm
1-yl, p%rrohdm- 1-yl, 2- (methoxymethyl)pyxyro idin-1-yl, 3 hydroxypyrrohdm— -yl, 3-
aminopyrrolidin-1-yl, 3-(fert-butoxycarbonylamino)pyrrolidin-1-yl, 2-(hydroxymethyl)-
piperidin-1-yl, 4-aminopiperidin-1-yl, 4-(fert-butoxycarbonylamino)piperidin-1-yl,
morpholin-4-yl, 2-(hydroxymethyl)morpholin-4-yl, 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 or homopiperazin-1-yl.

7. A compound as claimed in claim 1 represented by formula (II), and

pharmaceutically acceptable salts, solvates and N-oxides thereof:
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{2-[(2-fl uoro-4-iodopheny)am no]thieno [2,3

-b] pyridin-3 -yl -R2R)-2- (et hoxynet hyl)- 30
pyrrolidin-I-yl]-met hanone; ant 7.
{2-[(2-fluoro-4-iodophenypani no]'thi eno[ 2, 3- b] pyri din-3
-y1}-[(2R) - 2- (hydr oxynet hyl ) -

pi perazi n-1-yl1] - net hanone. - 59 - 11. A
compound of formula (1) as deffned in claiml1, or a
phar maceutical | y accept l't, sglvate or N-oxide

t hereof, for use in thgrapy} N/ 12F A compound of
forrrula(l) as defi nedign ai m 1, 3

pharmaceutical |y 5 accepNabl eSsalt, @i vate or N oxide
a O

thereof, for use in the treatnent prevention of

di sorders for which the administra of a selective

MEK i nhibitor is indicated. 3.

formula (1) as defined in claim1, or aR'

pharmaceutical |y acceptable salt, solvate or N-oxide

t hereof, for use in the treatrre and/ or prevention of

10 i nfl ammat ory, autoi mmune, i ovascul ar,

proliferative and nociceptive condl tions. 14. A

coggound of formula (1) as defined in claim1, or a
fteutically acceptable salt, solvate or N oxide

ther eop,12 r eat ment and/ or prevention of

oncol og{l C%P{ %&ﬁghélﬂ%érhﬁnq 15. A pharmaceuti cal

conposR? isas defingt insilaim B conmpound of formula (1) as

defined in claim1, or a pharmaceutically acceptable

salt, solvate or N-oxide thereof, in association with

a phar grg dﬁﬁhﬁ)ﬂs @lﬁﬁﬁéﬁ ﬂkbllﬁmc’ﬁﬁlﬁ reln R'Zgﬁﬁ eﬂ’é%r&ﬁ@ or iodo.

of a conpoun f formula as de i ned CST alm 1,

a pharmaceutically accept abI e salt, solvate or N oxi de

t her eo for the rra of, a medi ament, for the

treat nenf* é’ﬁ‘&?"b‘Pda? qtlgr? SdYVQ‘EfFH’e‘? i§18A%whi ch t he

adm ni stration of a sel ective MEK inhibitor is

i ndi cated. 2517. The use of a_ conpound of fornula (1)

as def 1redt compennd as dlaimsd in clpimrlsglestedifeam the f;)llowmg
S5 S58 AG Id DSGEL i

pNeRefhioro#-iodophehy MIAEd -aicthylpiptakitinl-phcarbonyl]thieno[2,3-b]pyridin-2-

cardi ovascul ar, proliferative and nociceptive
c®#®i i ons. 3018. The use of a conpound of formula (1)

a 1‘ F I .
L3 o4 e etinfnend| 23 AREAUR o phreplidin; | yhmethanone;
néln{Z-H2tfluogo-dfiodophedyyaninnithieno][2t3:&]pyridiat Becdrbanytypiperidin-4-yl)-

reventi on, of .oncol ogi cal conditions.
Plarbamic acld fors-bu ty(i esteg,

A conpound of

2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carboxylic acid (4-
aminopiperidin-1-yl)amide dihydrochloride;
(1-{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl } azetidin-3-
ylmethyl)carbamic acid tert-butyl ester;
[3-(aminomethyl)azetidin-1-yl]-{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-
3-yl}-methanone;
(1-{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl}-(3R)-pyrrolidin-
3-yDcarbamic acid tert-butyl ester;
(1-{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl}-(3S)-pyrrolidin-

3-yl)carbamic acid tert-butyl ester;
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(1-{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridine-3-carbonyl } azetidin-3-y1)-
carbamic acid tert-butyl ester;
[(3R)-3-aminopyrrolidin-1-yl]-{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-
yl}-methanone;
[(3S)-3-aminopyrrolidin-1-yl]-{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-
yl}-methanone;

(3-aminoazetidin-1-yl)- {2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl]-
methanone;

{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl} -(3-hydroxyazetidin-1-yl)-
methanone;
{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl}-[(3R)-3-hydroxypyrrolidin-
1-yl]-methanone;
{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl}-[(3S)-3-hydroxypyrrolidin-
1-yl]-methanone;
{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl}-[2-(hydroxymethyl)-
piperidin-1-yl]-methanone;
{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-y1}-[(3S)-3-(hydroxymethyl)-
morpholin-4-yl]-methanone;
4-{2-[(2-fluoro-4-iodophenyl)aminoJthieno[2,3-b]pyridine-3-carbonyl}-(3R)-3-
(hydroxymethyl)piperazine-1-carboxylic acid fert-butyl ester;
2-[4-({2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl} carbonyl)piperazin-1-
yl]ethanol;
3-(1,4-diazepan-1-ylcarbonyl)-N-(2-fluoro-4-iodophenyl)thieno[2,3-b]pyridin-2-amine;
N-(2-fluoro-4-iodophenyl)-3-(piperazin-1-ylcarbonyl)thieno[2,3-b]pyridin-2-amine;
ethyl [4-({2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl} carbonyl)-
piperazin-1-yl]acetate;

[4-({2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl} carbonyl)piperazin-1-
yl]acetic acid;
{2-[(2-fluoro-4-iodopheny)amino]thieno[2,3-b]pyridin-3-yl}-[(2R)-2-(methoxymethyl)-
pyrrolidin-1-yl]-methanone; and
{2-[(2-fluoro-4-iodophenyl)amino]thieno[2,3-b]pyridin-3-yl}-[(2R)-2-(hydroxymethyl)-

piperazin-1-yl]-methanone.
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11. A compound of formula (I) as defined in claim 1, or a pharmaceutically

acceptable salt, solvate or N-oxide thereof, for use in therapy.

12. A compound of formula (I) as defined in claim 1, or a pharmaceutically
acceptable salt, solvate or N-oxide thereof, for use in the treatment and/or prevention of

disorders for which the administration of a selective MEK inhibitor is indicated.

13. A compound of formula (I) as defined in claim 1, or a pharmaceutically
acceptable salt, solvate or N-oxide thereof, for use in the treatment and/or prevention of

inflammatory, autoimmune, cardiovascular, proliferative and nociceptive conditions.

14. A compound of formula (I) as defined in claim 1, or a pharmaceutically
acceptable salt, solvate or N-oxide thereof, for use in the treatment and/or prevention of

oncological conditions.

15. A pharmaceutical composition comprising a compound of formula (I) as
defined in claim 1, or a pharmaceutically acceptable salt, solvate or N-oxide thereof, in

association with a pharmaceutically acceptable carrier.

16. The use of a compound of formula (I) as defined in claim 1, or a
pharmaceutically acceptable salt, solvate or N-oxide thereof, for the manufacture of a
medicament for the treatment and/or prevention of disorders for which the administration

of a selective MEK inhibitor is indicated.

17. The use of a compound of formula (I) as defined in claim 1, or a
pharmaceutically acceptable salt, solvate or N-oxide thereof, for the manufacture of a
medicament for the treatment and/or prevention of inflammatory, autoimmune,

cardiovascular, proliferative and nociceptive conditions.

18. The use of a compound of formula (I) as defined in claim 1, or a
pharmaceutically acceptable salt, solvate or N-oxide thereof, for the manufacture of a

medicament for the treatment and/or prevention of oncological conditions.



