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SUBSTI TUTED THI OPHENES AND USES THEREOF Fi el d of the
i nvention The present invention relates to novel
wa@aisidons ed t hi ophenes, their pharnmaceuti cal PCT/GB2004/003473
conpositions and nethods of use. In addition, the
present invention relates to therapeutic nmethods for
the treatnent and prevention of cancers. Background of
the invention Chenot herapy and radi ati on exposure are
currently the major options for the treatnent of
cancer, but the utility of bath these approaches is
severely limted by adverse effects on normal tissue,
and the fr a¥als RS nce.
st ner SPESLITOEED PATBPINES STHIREOR
such treatnments in a way that does not increase the
toxicity associated with them One way to achieve this
Field of the inMentiohe of specific sensitizing agents such as
those described herein. An individual cell replicates
by maki ng an exact copy of its chronbsones, and then
s eThe gassertdnidneise rdl atotoseval subetitneed| thiopHdries, thyic pearofac eutical

DNArepllcatlon chro paratiaqn and divisio
oA TP - JTBOGIOR HE PHCRINY A FIRES H Defrbeuti

metHods £ tﬂ? Ereﬁ’c;nehbﬁldsﬁr@%n@ﬁ‘ dr efREie that each step is
precisely carried out. Involved in these processes are
the cell cycle checkpoints (Hartwell et al, Science,
Nov 3, Eg 246(4930) : 629-34) where cells may arrest

Eﬂgﬁﬁ£@ﬂ§é&2—%ﬂﬂ@¥3§%lr mechani sns have tine to operate
prior to continuing through the cycle into mtosis.

There are two such checkpoints in the cell cycle - the
@emé@my. anel radiation exppEyE AER EreRtly ﬁ@sna AEORtES &gy the treatment of

canca;1 z)(I:IE 1t§}($tﬁbaostl'é ﬁ)f?@g&?{cﬁgsﬁ%&&% -[igfyazkrﬁv@ﬁ§ @ffects on normal

t1ssu|e nﬁi&tﬂg fxlé}quédﬁ dseelepiaak potuniar cell r@smmhamu is thebafomddesinable to improve
| s can overcone the dana%e resulting from radi o-

or
the Qfﬁ@f#?ﬂth Spelpiycatmprts in ABRD at HeFs 1 IRERASP thedemicdy gweaqa@d with them.
O B3RP BIEERIL et Pl ek s e g
heretbr ogati on of the A/S checkp0|nt by p53 nutations |n

it oo ek R e o F Rk oot AgBEb sy an ten
segr@%ﬁﬁgst %'ntltb% ﬁtg @Ellsa‘%ﬁgs%t:ﬁ df W@é\%ﬂcﬁﬂ&? kRRIYsoin® separation and

op |n bitors of the ke regul’atory
dividiom sssreg@ki<k byanethetisms spthimohe helh gt b@mﬁals Iﬁhﬂ/\ﬁd@bofvtbqa iteps and

b At B BBl AR e AL EE89, Pl
checkBBthts @leAiVell s b¥ci@ice Aoy SATIRS! 248930) ZSQQ@A) ﬁz(hel%ldéﬁs may arrest to

Jackson et al, Cancer Res., 2000, 60: 566) .. Sunmary of
ensurg, DN Ay vepatr] ngzphanlsms have time to operate prior to continuing through the cycle into

mitosis. There are two such checkpoints in the cell cycle — the G1/S checkpoint that is regulated
by p53 and the G2/M checkpoint that is monitored by the Ser/Thr kinase checkpoint kinase 1
(CHK1).

The cell cycle arrest induced by these checkpoints is 2 mechanism by which cells can
overcome the damage resulting from radio- or chemotherapy, their abrogation by novel agents
should increase the sensitivity of tumor cells to DNA damaging therapies. Additionally, the
tumor specific abrogation of the G1/S checkpoint by p53 mutations in the majority of tumors can

be exploited to provide tumor selective agents. One approach to the design of chemosensitizers
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Provi ded herein are novel conpounds of structural
formula (I) or a pharmaceutical ™ acceptable salt

wo b@soof9 Q NR R2 H R (D wherein: Rl and R2 arBCHGBe@di003473
occurrence independently selected fromH optionally
substituted or optionally substituted heterocyclyl;
wWth the proviso that RL and R2 are not both H, or Rl
and R2 and the Nto which they are attached in
conmbi nation forman optionally substituted
heterocyclyl; R4 is selected f2oemH, OH, optionally
substituted carbocyclyl, optionally substituted

that ABERARGHE GEIM BECIPR: XR| deVeIdp RiHfibitdt BELHE key @2dvl regiRBtory kinase
is selected fromH, optionally substituted

CHEK 4y dnddiyislapproachr hasgheien sladwiy toswbrktin auuetbeofpiegf of cpneept studies.

K B OGS IR 5 U PR B, S0RL AT By e
al., OHREPREEL UL000960:Y 1 68 §edXsabbenl S EahserTies s 200R WOSHERT
fornul a I, pharmaceutical compositions and

formul ations containing them nethods of using themto
Sun_t [ eal fi‘hséeﬁgg&ﬁ. ﬁndcondl tions either alone or in

—c ot her therapeutically-active
conmpounds or substances, processes and internedi ates
used to prepare them uses of the di.cane

: as ts, .

Bwadegtheraii A6 19 Ve PRONIAS L SHIEEA THERE SRt Shamipcentically
e Lgr diagnostic and anal ytic purposes.

gé%é??%ﬁ%§Esg#$Ltion of the Invention Provided herein

are novel conpounds of stru€ural forrmula (I) or a

pharmaceuti cal ® acceptable syl t g{; an in

vfvo- hydrol ysabl e precursor heN g: QNR R2Z HR' (1)

g

N—R*
H

Iz

@

wherein:

R! and R? are at each occurrence independently selected from H, optionally substituted Cy. . ._ ...

6alk$/l, or optionally substituted heterocyclyl; with the proviso that R! and R? are not both H;
or R! and R? and the N to which they are attached in combination form an optionally substituted
heterocyclyl;

R*is selected from H, OH, optionally substituted carbocyclyl, optionally substituted
heterocyclyl, or optionally substituted C;_galkyl;

R’is selected from H, optionally substituted carbocyclyl, or optionally substituted
Ci.salkyl.

The invention also encompasses stereoisomers, enantiomers, in vivo-hydrolysable
precursors and pharmaceutically-acceptable salts of compounds of formula I, pharmaceutical

compositions and formulations containing them, methods of using them to treat diseases and
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wherein: Rl and R2 are at each occurrence
i ndependently selected fromoptionally substituted .
wa@bkdogloren9 opti onal |y substituted heterocyclyl ; PeI/GB260ko03473
proviso that Rl and R2 are not both H, or Rl and R2
and the N to which they are attached in conbination
forman optionally substituted heterocyclyl; R4 is
selected fromH OH optionally substituted
carbocyclyl, optionally substituted heterocyclyl, or
optionally substituted alkyl;-&R5 is selected fromH,
optionally substituted carbocyclyl, or optionally
con@tBRE difrdt %@né:oﬁﬂnl%hb1rmﬁ>n%99&héﬁﬂér utfcm)g-%t%%hpounds or
I nvention provides conpounds of for or a
subgpirmesrmpeangssies ahd interoedpitashised gaprepaye tlam, juses of them as medicaments, uses

of W5 oy 66 B BEhERE miL e o i Bdlen i apd gpavi
purgdigs. Pr esent |nvent|on provi des conpounds of formul a

(1) or a pharmaceutically acceptable salt or an in
vzv- hydr ol ysabl e precursor wherein RL is an optionally

substi t ut h rocycl.yl wherein 1,2, or 3
Det = %E { ependently sel ected from

hal ogen, nitro, am no, cyano, trifluoronethyl, alkyl,
al kenyl , al kynyl , hanaIkyI alkoxy hydr oxy, .
Brovyderngred e noaelsompoundyei somyiersl fomuile (Bhohs pharmapputically

Rasank P SE W—W‘ﬂ%\% %@“’fs%z R Ayt ) - oo

-NH-COamno -N-(all(yl) CO ami no, -NH-COaIkyI

-N-(al kyl) - CQal kyl , né\? - am di no, -COarrino,
-CO al kyl, -CO al kyl I%ﬁl%bto - Sal kyl', -SCH furanyl,

-SO( al kyl), -SO 1), - am no,
N phen ani sol e, di net hoxyphenyl
&al o eny N—eyqi‘l oal kyl ,

-al kyl sul
y
-aI kyl - cycligal kyl, -al kyl -

trimetho

het er ocy
het er o , -al kyl - NH-aIkyI-(}L - (=0 0C(CH) |,
RCAY , -N(cH cH ) , -al kyl -NHal kyl - heterocycl yl,

-al kyl -aryl, -nethyl phenyl, alkyl-polycyclyl,

al kyl - ani no, al kyl - hydPoxy, -CH NH al kyl - het er ocycl yl ,

- CH NHCH2CH(CH ) , vicinal -Q(al kyl)O, vicinal

-OC(hal oal kyl )O, vicinal -CH ((al kyl)O, vicinal
wher&fal kyl ) S- and -(al kyl)S-. One enbodi ment of the

e el R 5 B kb,

6::111891Z Yz B?r@&fahy saikiued E&Hfo%_%l M’%&ﬂh&h@px%%sb%hﬁml%aa IR3NA hot both H;
su bstituted heterocyclyl erein 1,2,

or RS und ®° taud @mN t¢ whishghénate ptachedin wm@mmre@rmraomptwn}lﬂy substituted

, NH, Q‘al kyl, nmethoxybenzene, or
hetegﬁg??a oXy benezene One embodi nent of the present

| Vgt sQecté B¥indeOHOsMBAANS sitfstifutddaakisoclytlyl, @ptidnally substituted
heterocyclyl, or optionally substituted C;_galkyl;
R’is selected from H, optionally substituted carbocyclyl, or optionally substituted
C.¢alkyl.

One embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptable salt or an in vivo-hydrolysable precursor wherein R' is an optionally

substituted heterocyclyl.
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pharmaceutically acceptable salt or an in

vzvo- hydrol ysabl e precursor wherein RL is a
whedsnodye! yl wherein heterocyclyl is sel ect edP€T/GBR004/003473

pi perdi nyl, pyridinyl, pyrrolidinyl, pyrazinyl,

azepanyl, azetidinyl, azabicyclozinyl, furanyl,

thienyl. One enbodi nent of the present invention

provi des conpounds of forrmula (1) or a

pharmaceutically acceptable salt or an in

vzv-hydrol ysabl e precursor wherein R2 is H One

enbodi nent of the present invention provides conpounds

of forrmula (1) or a pharmaceutically acceptable salt

or an in vzvo-hydrol ysabl e precursor wherein Ris H.

@m@embmmenmftth@presm ipreatiemprovivee nompounis of fatesila (I) or a

ounds of nu ). or har naceut i cal | . : .
pharipac R V@C@aiagfeoﬁaitgﬁ g{l A W@-M&?@Pa @5@&%%.‘%8{?}%%? is an optionally
subs‘fYﬂﬁE@h&eB@ yd1§1 Whe€inare, %Pg'sﬁﬂﬁitﬁt}én@ st iddehtHehtly selected from

Che ehbodi menf "of "t he Fresent I nvention

halogcm\mtx.n@smumgmm grifbforbmetiyl, alkyl,)alkenyh alkynyl, haloalkyl, alkoxy, hydroxy,

o 3T o G U ERr S b PO QYT e phenyl-

(OCPRY,|, Qvakyly- (5@![*!§t-0f)h€r@ﬂ -Quwgky), NHCHO, :ixrahials,tm(wm@nmm -NH-CO-
i s/are independent|y selected from NH N( CH.
i)~ aIkUDEFDyminePE- COA GN-Galeg - cq%wbh@arb%v “amidino, -CO-

e Ol Y oG LU SR SCRRD SOLalF $a(ao. 505

ami®o, pﬂkﬁﬁ’gﬁ@}ﬂ&r@g?l pheaglc emtsalbj mmﬂiob(yphengh tiimethoxyphenyl, halophenyl,
H
cyclegﬁb oy db st kBl ek S Relsgocvefl, -3y Ng-aliyl-OF. -
éséémcewfg%)?nmcm fk?pwgﬁ?lpﬁleﬂ‘e%cwlyﬂ -Gk 1-8%1, -methyl-

ally acce abl e’salt o
phewyﬂkylmdy@bmwmnanmraﬂqd -hybiexei «{CHRNVH-glksil-beterneyclyl, -

i Sk Sl i oo

vici Eh&ES alleyl , - Ctal kyl,
nor p ol%}yr%l_hpl pgerl d?gnyl pyrrol odi nyI ne embodi nent
of the present i nvention provides conpounds of fornula

@2% 8@9%6%{%79 grl“e%l? ?Ilexle\égac & ee rd}? cgﬁiguﬁds UF £ ud1f (I)ora

pha@iceticlllyacsephibld dalttc@ @n h;embquylﬁﬂydable@edusswwhlafem R i an optionally
R5 is Hor an o&glonall substituted C_al kyl
subsitigied heisracyey! Wheseiprled i B-SubstERientsAs/ g@@%@@é%d%ﬁﬁeleﬁaé from: -OH,.

_ I | o | t
C(=BhO LRI i R, o B b B R e ™,
an optionally substituted heterocyclyl wherein the

ubsti t yt ent sel ect.ed fromon
ane embodiment o% tﬁe present invention provn?es compounds of formula (I) or a

pharmaceutically acceptable salt or an ir vivo-hydrolysable precursor wherein Rlisa
heterocyclyl wherein heterocyclyl is selected from piperdinyl, pyridinyl, pyrrolidinyl, pyrazinyl,

azepanyl, azetidinyl, azabicyclozinyl, furanyl, thienyl.

One embodiment of the present invention provides compounds of formula (I) or a

pharmaceutically acceptable salt or an in vivo-hydrolysable precursor wherein R*is H.
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or nore of the following: -NH, C alkyl, -C(=0 OC(CH )

, RisH RAiIis H R5i iHss or an optionally
weasnidons ed wherein the substitutent is sel ecPe€dGBr@a1003473

one or nore of the followng: - - alkyl, One

enbodi nent of the present invention provides conmpounds

of formula (1) or a pharmaceutically acceptable salt

or an in vz' vo-hydrol ysabl e precursor wherein: Rl is

an optionally substituted heterocyclyl wherein the

substitutent is selected fromene or nore of the

followwng: -NH, Cralkyl, -C(=O00C(CH) , Ris H R4

Ohe ldmbBEinhéht bF hiGahploashsly

wherein 1,2 or B@ibggﬂtqi ¥ﬁ?§htp§0‘?s/ ar g{p?éhg&eispgn en]%ihg) ora
phagpicsutieadl yfacesntatigsalt otagHn vivih@dralybable, prdfu@iorwherdTRS is H.

CH, -d. al kyl, norpholino, piperidinyl, pyrrol odinyl.

One enbodi nent of the present invention provides

Oospaibodsndit of BE Fdsant(ihyention PreiddsPRERBLAERI ¥rmula (T) or a
acceptable salt or an in vz' vo-hydrolysabl e precursor

phagipacertigallyRrecqpsable spdt asragdy eivpthydratysablerpreqasar svhiereiRR’ is H or an
Optiehéﬁw Sgbmﬁteg@og%gfnt of the present invention
proVi de

s conpounds of formula (1) or a
pharmaceutically acceptable salt or an in vz

ﬁo- h%gr | sab’lctg precursor wherein: RL is a 6-nenbered

B¢ EPBRYEIoPF OrHAPISFRLEYeRIOn SeRHdds emRO RIS oy (1) Rea
hatrSacSifitdillly SicddptdBee & in vivb! | TRer S RE 1)

B e m T ot B bt o B B B R X Wt oran
optigedliycubstithied i1 s hllsylf whdreimi In2jor 3 ewtistibutkingd is/are independently selected from:

NH é\%/%ﬁ &i@ﬂzﬁgﬁﬁf RGBS 08, 1 bk o oA Sy,
pyrroludeny! ) car bonyl | am no} pi peri di ne- I - car boxyl at e;

2-[ (am nocar bonyl ) am no] - 5- {4-[ 2- (di et hyl am no) et hoxy]
phenyl } - N- pi peri di n- 3-yl t hi ophene- 3-

One embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptable salt or an in vivo-hydrolysable precursor wherein R>is H or an

optionally substituted C;_salkyl.

One embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptable salt or.an in vivo-hydrolysable precursor.wherein R’ is H or an .
optionally substituted C;_salkyl wherein 1,2 or 3 substitutents is/are independently selected from:
NH,, NHCH3;, N(CH,CH3),, N(CH3),, OCH3, OH, -Ci.¢alkyl, morpholino, piperidinyl,
pyrrolodinyl.

One embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptable salt or an in vivo-hydrolysable precursor wherein
R'is an optionally substituted heterocyélyl;
R%is H;
R*is H;
R’isHoran optionally substituted C;.salkyl.
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car boxam de;
2-[ (am nocar bonyl ) am no] - 5- { 3-[ 2- (di et hyl am no) et hoxy]
W@ b@apidooN- pi peri di n- 3-yl t hi ophene- 3- car boxamP@EGB2004/003473

2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl )-N-[ (3S)-p

i peridin-3-yl]thi ophene-3- carboxam de; tert-butyl

3-{[(2-[ (am nocar bonyl ) am no] - 5-{3-[ 2- (di et hyl am no) et

hoxy] phenyl } - 3-

t hi eny”~car bonyl | am nol pi peri di ne-1| - car boxyl at e;

2-[ (am nocar bonyl ) am no] - 5- {4¢[-2- (di et hyl am no) et hoxy]

phenyl } - N- pi peri di n-4-yl t hi ophene-3- car boxam de;

sy RaRER of R Rl r AR B RRARasobotmial (o7
phari¥adeditic 41ty soepiaide pﬁt ockminlviyd-Haholysabyd preBarbe-yiRertidi et hy

| am no) et hox rea; . . :

L BB S P e G esscp i SeTeR HbsiHEy dt Brlsgge from one
o m%%%%(?#@%hﬁ 1?)II% n(§/1 P } o% e(%)é) %(Ct%’?BBox am de;

2- B @aiHnocar bonyl ) am no] 5-{

[%%q_?yet hyl am no) et hoxy] phenyl

eri di n-4-yl thi ophene-3- carboxam de;

2 REamnbrgarastonnny duvdtinedd O alkyk Wheret MelshbhiniéntTebdlexed from one
yphen I%t hi ophene- 3- car boxam de;

or more[qf hefollewineh FRydaliaf -PEE:- Sldlanet hoxypheny! ) - N- pi per i
di n- 4-yl t hi ophene- 3- car boxam de;
2-[ (am nocar bonyl ) am no] - 5-{3-[ 2- (di et hyl am no) et hoxy]
mtmwdm&mwf ke mcs'%:nyintvbﬁtmfmneldas ccﬁﬁp(hmﬂanf fiemula (I) or a
[ (am nocar bonyl ) am no] - 5- (4- e pheny?) Fﬁ%rret h
phmwgqxw@ammaweﬁawf@m P’bi‘fh%"é"%’hy%ralry GRfegess Y@L%f
bogy sh?l ?ilg'n&f% {ela oxghﬁfiayé}vh@feﬁr( the)substiRbRis 326R8d from one

~ or mafe[c(fam f{ﬂ)loanﬂg)r-\MH)z,aﬂh daﬂﬂyl,SC{éQEZG((QHgéj; hyl ani no) et hoxy]

N[ 3-
gd%cﬁ’ymet hyl ) phenyl ] t hi ophene- 3- car boxam de;
2 Rtamnocar bonyl ) am noj - 5-{4-[ 2- (di et hyl am no) et hoxy]
phenyl } - N-pyrrolidin-3-ylthi ophene-3- carboxam de;

@i noamepomally sibstinggd 6:-falkyl shertind Ayor drivheitsienisis/are

2- R{
mdeée"n'@eg% Frsea s e PR s SRR PR gty oot

morptrolib Nyihaidaeyli gyrfbladmy]lt hi ophene- 3- car boxani de;

One embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptable salt or an in vivo-hydrolysable precursor wherein:
R! is a heterocyclyl;
RZis H;
R*is H;
R%is H or a Cy.galkyl.

One embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptable salt or an in vivo-hydrolysable precursor wherein:
R! is a 6-membered heterocyclyl containing at least one N in the ring;
R%is H;
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2-[ (armocar bonyl ) am no] - 5- {3-[ 2- (di et hyl am no) et hoxy]
phenyl } - N-pyrrolidin-3-ylthi ophene-3- carboxam de;
wQ2qgosanidnocar bonyl ) am no] - 5- (4- net hoxyphenyl ) - RET/GBR)04/003473
i peridin-3-yl nethyl]thiophene-3- carboxam de;
2-[ (ai rdnocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N-[ ( 3S) -
pyrrolidin-3-yl]thi ophene-3- carboxam de; 2-[(a
i i nocar bonyl ) am no] - 5- (4- net hoxyphenyl )-N-[ (3R) - pyrrol
i di n-3-yl]thi ophene-3- carboxam de;
2-[ (am nocar bonyl ) am na] - N. - [27 €di net hyl am no) et hyl ]-5
- (4- met hoxyphenyl ) t hi ophene- 3- car boxami de;
2- [ggeEpocar bonyl ) arni no] - N-[ 2- (di ethyl ami rio)ethyl]-5
-(4- nethoxyphenyl)thlophene 3- car boxam de;
2- [R'Es mhoakiony! ) ami no] - N-[ (3S) - azepan- 3- yl ] - 5- (4- met
hoxyphenyl )t hi ophene- 3- car boxam de;
2-[ (am nocar bonyl ) am no] - 5- (4- net hoxyphenyl )-N[(3R)-p
Uﬁ@ lebrfboBingerY b} ih@'p?@@ﬁt"lﬁvéimoﬁ TE&Q@IS%VBO dfhounds of formula (I) selected from
(am nocar bonyl’) am no] - 5- (4- met hoxyphenyl ) - N- ( pi peri
the Eﬂl wingi| met hyl ) t hi ophene- 3- car boxam de;

e $uRAR (PLRALAAINENANTIGhS Bs (- TR RANHARRBKS Yy 914

th1eﬁy][)<€ﬂmﬂ3@}aﬁﬁxlnﬂlpwehamem0¢arbb;(}}latet hyI p| per| di n-3-yl)-5-(
4- met hoxyphenyli’thl o hene- 3- carboxa

2-[(pminogasbeByaamaal b4 ﬁ&ﬂhﬁm@ﬂhw@ﬂwﬂiéﬁm@w 3-yihiophene-3-
Cmb&ﬁ%ﬁﬁghoxyphenyl)thlophene 3- car boxam de;
2- anfnocarbonyl)anino]-5-(3-hydroxypheny|)-N—piperid
2- [(bmillbcyﬂx)hylbmhmn]}S336[2F(U&X}wh1ﬂmp)ethoxy]phenyl}-N-plperidln -3-ylthiophene-3-
!f ai i i i nocarbonyl)am no] - 5- (4- hydr oxyphenyl) - N- pi per
Cmﬁ yIthlophene 3-carboxam de; 2-[(ap
2{(&%@&&%&& 12 ]5 (®: rﬁéh@%ﬁ&awpﬂe[@yé))plﬁbrmlﬂ@Eylﬁhi&pﬂeﬁéts-
t hi ophene= car oxalnlde tert-buty
carfeg @i d:; ({ [ 2- [(an1nocarbony|)an1no] 5 (4- nethoxyphenyl)

eSS oA o B0 By B pe bR in g

thlehsar)é’aruéﬁ aﬁﬁﬁe}@q;eadﬁ@rlb@afamﬁﬁe 2-[ (am nocar bonyl ) ar
i noj - - benzyl pi peri di n-4-yl)-5-(4-net hox%phenyl )t hi

2- [(éﬁlm@tbgny]égp@gkéﬁﬂc{g (dtegmlam@pg/qthoxy]phenyl} -piperidin-4-ylthiophene-3-
cartdilhhi s [ (am nocar bonyl ) ami no] - 5- (4- met hoxyphenyl ) - 3-

2-[(aminocarbonyl)amino]-N-[(3R)-azepan-3-yl]-5-(4-methoxyphenyl)thiophene-3-carboxamide;

N-(3-[(4-aminopiperidin-1-yl)carbonyl]-5-{4-[2-(diethylamino)ethoxy]phenyl}-2-thienyl)urea; .
2-[(aminocarbonyl)amino]-5-{4-[2-(diethylamino)ethoxy]phenyl }-N-[3-
(hydroxymethyl)phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-{3-[2-(diethylamino)ethoxy]phenyl } -N-piperidin-4-ylthiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-(2-aminoethyl)-5-(4-methoxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-piperidin-4-ylthiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-{3-[2-(diethylamino)ethoxy]phenyl }-N-pyridin-3-ylthiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(1-methylpiperidin-4-yl)thiophene-3-

carboxamide;
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t hi enyl ] car bonyl } am no) pi peri di ne-I - car boxyl at e;

2-[ (am nocar bonyl ) am no] - 5-[ 4- (2- pi peri di n-1 -yl et hoxy)
WQ@L@SPL4ON- ( 2- pyri di n- 4- PCT/GB2004/003473

yl et hyl )t hi ophene- 3- car boxam de;

2-[ (am nocar bonyl ) am no] - 5-[ 4- (2- pi peri di n-1 -yl et hoxy)

phenyl]-N-(2-pyridin-4-

yl et hyl )t hi ophene- 3- car boxami de;

2-[ (arni nocar bonyl )am no] - N-azeti di n- 3-yl - 5- (4- net hoxy

phenyl )t hi ophene- 3- car boxam de§ -

2-[ (arni nocar bonyl ) am no] - 5- (4- net hoxyphenyl ) - N-[ ( 2S) -
2- [(Mrfo%'béhﬁ)a%n}{b??Rﬁﬂ&ﬁ&%gﬁﬁ&@%ﬁ@% r%%@mzﬁfane-y thiophene-3-

[ (amocar bonyl ) am no] - 5- (4- et hoxyphenyl’) pyri |n-

carbbxginide; ophene 3-car boxam de;

2RO BERITY o P dpnan e dR R R it (2 P! Pe

(hyd’rok&ﬁéth?l) H@ﬁbﬂh)sﬁé’fo&}bo'iaﬁ]fdenEt hoxypheny! ) - N- ( 2- pi p
erid %thl ophene- 3- car boxam de;
2- [(am[r(oaaﬁbﬁ@ﬂm@ﬂ]y ){érﬁlf(dx]ethylalma@moecymhs{lﬁ} N-pywelidig-3yylthiophene-3-
§( met hoxyphenyl ) t hi ophene- 3- car boxam de;
Carbf f"%%rfdnocar bonyl ) am no] - N- ( 2- hydr oxyet hyl ) - 5- (4- hydr

2- [(mnhmwhylbdmuﬁ@p@qe [3-(areOatAInG)etiix y]phenyl }-N-pyridin-3-ylthiophene-3-
[(aiiiinocarbonyl)am no]-N(trans-4-hydroxycycl ohexy
Carh(?‘ﬁ@lcteﬂf met hoxyphenyl )th| ophene- 3- car boxani de;

2- [(%@%ﬁgﬁ?ﬂ?&%lj%@ 1etho ng?hén )8 %ﬁﬁﬁ?ﬁ%ﬁip&h&i&Bpﬂﬁhiophene—3—

cartixpfuade; nocar bonyl ) am noj - 5- (4 met hoxyphenyl ) - N- ( 2- pi pe

2B B S SB SRS TSRS o et poptene 5

Caﬂﬂﬂxanﬁld | et hyl )t hi ophene- 3- car boxam de;
2- [(am nocar bonyl ) am no] - 5- (4- hydr oxyphenyl )

2-[(dinmc@anplorylpanhine 5 -Ghmesteoxypher bXATR dpiperidin-3- ylmethylf/hlophene 3-

nocar bonyl ) am no] - 5- (4- net hoxypheriyl)-N(2- pyr
Carth&ﬁL{?“{g *yl et hyl ) t hi ophene- 3- car boxam de;

2- [(Znﬁﬂc)%ﬂﬂbﬁﬁﬁz&ﬂﬁﬂyb-mﬂﬁéﬂl@dxy%hérﬁdﬁﬂt[Eﬂyﬂyﬂﬁﬂmid-SNﬂﬂﬁo@leﬁe -3-

t et ramet hyl pi peridin-4-yl)thiop 3- car boxam de;
carbpxpmigeni nocar bonyl ) ami no] - 5- ( 2- met hoxyphenyl ) - N- pi peri

2-[Eictaboh M ARAG NS A nF R RYSABFEN-[(3R)-pyrrolidin-3-yl]thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-[2-(dimethylamino)ethyl}-5-(4-methoxyphenyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-[2-(diethylamino)ethyl]-5-(4-methoxyphenyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-[(3S)-azepan-3-yl]-5-(4-methoxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3R)-piperidin-3-yl]thiophene-3-
carboxamide;

2-[(aminocarbonyl)amino]-5-(4-methox yphenyl)-N-(piperidin-4-ylmethyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino}-5-(4-methoxyphenyl)-N-pyrrolidin-3-ylthiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-N-(1-ethylpiperidin-3-yl)-5-(4-methoxyphenyl)thiophene-3-

carboxamide;
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2-[ (am nocar bonyl ) am no] - 5- (4- et hoxyphenyl )-N-(tetrah
ydr of uran- 2-yl net hyl ) t hi ophene- 3- car boxam de;
WO 2605/ vy | PCT/GB2004/003473
(3R)-3-({[ 2-[ (am nocar bonyl ) am no] - 5- (4- net hoxyphenyl)
-3- thienyl]carbonyl }am no)piperidine- -carboxyl ate;
2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- (pyri di
n- 3-yl met hyl ) t hi opheri e-3- carboxam de; - tert-butyl
3-({[2-[ (am nocar bonyl ) am no] - 5- ( 4- met hoxyphenyl ) - 3-
t hi enyl ] carbonyl } am no) azeti di §e-1 - car boxyl at e;
2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- (pyri di
2- [(Blnﬁro)éb.ﬂﬂiﬁh{]]yeln\nﬁqb]~NP[TQ§$T)GI-3H1%'I@§[@QX33-2]]C59(4-methoxyphenyl)thlopﬁene -3-

[ (am nocar bonyl ) am no] oxyphenyl)-N-(3
carboxpmidspy| ) t hi ophene- 3-car boxam de; 2- [ (air

2- [(;n%?rho%{l%?ﬁylggrﬁ\ ggk?y %gglarr gE f(}l’i‘@ I?)%%' ll\l' yﬁtﬁloﬁjﬁeﬁehﬁ %Qr%oxarmde
2- [(Ernﬁr(oaBﬂbﬁﬁ?l@dxﬂmti}tb)(mmyﬂﬂ)kyghe(n‘ﬂ'})qﬂpmwﬂhwmophbﬂe%-t:mibexarmde

nyl met hyl ) t hi ophene- 3- car boxani de; c{i
2-[(amingcasbepypamino]-5- (3-methoxyphenyl)-N-piperidin-4- ylth10phene—3 -carboxamide;

e e R s A PR R PR YE et no
thiexylideebody) }talrr:lgqg)lr;]»gnehcﬁnea rdacboxiglaths ;

2- [(Zﬁqpégﬁ;ﬁﬁmﬁﬁg@%%&y%&w N pine RS Mirtophese 3 catboxamide;
2- [(Zﬁﬁr(o%hﬂ’b@ﬂ?l%’ﬂ@]“)d 1962 b dritir4-§B-9-11- Heﬂ?%k?;)ﬂ{e}l&bth@dlﬁkne 3-

5- (4- met hoxyp eny hi o rhene-3- carboxam d
[a(nadﬂ nocar bonyl ) am no] - 5- (4- hydroxyphenyl) N-[2 (2-t

teﬂr& B LB P S PRS- F 5. [ 2- (i ety

tmeh?ll]ézﬁlsar@ll M&)]@hﬁﬂmm’e Rcdrbb ME) ur ea;

(am nocar bon ani no nmet hoxyphenyl é

2- [(a@@rqcaﬁbﬁnssbzymmefﬁ;lﬂj@mwdghbywh@mm%w@ -pyridin-4-
- r noj - 5- (4- net hoxyphenyl ) - N- (1,

yletﬁyl{)tgﬁﬂhﬁ%g?oqw not'i1n23-yl)thi ophene- 3-carboxam de;

2- [(amﬁrio’ﬁaitbbﬁyladrimnyb)[a@wenl&n( L-yRethexy2sttn gl N-(Bpytidiatdy |
E rret hox pheny] )t hi ophene- 3- car boxam de;
ylet yl[)f(héﬁ pYige no] - N- ( 3- met hoxybenzyl ) - 5- (4- net h

2- DahiAB N 57eAaindd- PR N henyDythi -3-carboxamide;
(GHRERR: no@%ﬁ D e NPy AT Ryl hioenssrgupqpamice
2- [(ym]no@ax(bényﬂmﬂmmyﬁ#(émydtmwphm&hy-[323)qwmndmdmﬂqmethyl]thiophene-s-
e
carg onyl ) ami no] - 5- (4- met hoxypheny! ) - N- [ ( 5- net hyl - 2-f
2-[ (¥ ocE®bRYNdhb RN REstBox yphenyl)-N-pyridin-4-ylthiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-piperazin-1-ylethyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-5-(4—methoxyphenyl)-N-(Z-piperidin-l-ylethyl)thiopheﬁe-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-1-azabicyclo[2.2.2]oct-3-yl-5-(4-methoxyphenyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-(2-hydroxyethyl)-5-(4-hydroxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-N-(trans-4-hydroxycyclohexyl)-5-(4-methoxyphenyhthiophene-3-

carboxamide;
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car boxam de;

2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- (pyri di
wo2@spiaved hyl ) t hi ophene- 3- car boxam de; PCT/GB2004/003473
2-[ (am nocar bonyl ) am no] - N- (4-f | uor obenzyl ) -5-(4-net ho

xyphenyl )t hi ophene- 3- car boxam de; tert-butyl

4- ({[ 2-[ (am nocar bonyl ) am no] - 5- ( 3- net hoxyphenyl ) - 3-

t hi enyl ] car bonyl }am no) pi peri di ne- -carboxylate ;

2-[ (am nocar bonyl ) a

i i no]-N-(2-nethoxyberizyl)-5-(4--ret hoxyphenyl )t hi opher
I e- 3- car boxar ni de;

2-[BmidRRHRR zaI[rHﬁlB}’ B)(@fﬂymg@l ﬁqr)fﬁt(ﬁ‘ R BRENY ] hiyNikidp e s-

oxyet hyI) hene- 3-car
Car‘tzlxp(nadenl nocar bonyl)am noj - 5- (4- met hoxyphenyl ) - N- ( 2- pyr

2Ly a e Sk B PR s iRy pHEy Dyephene-3-

Cargd%ﬁlmél ] carbonyl }ami no) pi peri di ne-1|-carboxyl ate;
2-[ (am nocar bonl);é) am no] - N- (4- nmet hoxybenzyl ) -5-(4-neth

2-[ (amyrsisarbpnyaming f(é-.lthbesmfﬂ}Nr(dqz}'ndmA ylethyl)thlophene -3-

nrmocar bonyl ) ar mo] - 5- {4-[ 2- (di et hyl am no) et hoxy]
Caﬂ%aﬂ@%# % N-[(3S)- pi peri din-3-

2- [(xﬂn]rtdamfbbhﬁmﬁnﬁo]‘-ﬁf(bih&dmx? enyl)-N-(2-pyridin-3-ylethyl)thiophene-3-
[ (aiiiinocarbonyl)am no?h 5y{4 [2p di et h)slll ar% )no)%t hox

caﬂ:ﬂxﬁ’f‘i‘&?yl} N[ ( 3R) - pi peri di n- 3-

2 o s MBI ¥ Do aiephense™

carlmx)m;idwxy] phenyl } - 3-
r boxyl at e;

2- [(tégli”(%g %ﬁiﬁéﬂﬁ%ﬁ]ﬁ% e” e(glgeé Rt YIBipeTidipA-yDthiophene-
3. Cgrgé}@ahhué am no) et hoxy] phenyl }t hi ophene- 3- car boxam de;
tert-butyl (3R)-3-{[(2-[(am nocarbonyl)a

2- [(amm]ca@o{lﬂ)MnQ]}Bf(ﬂmydtMypbérwﬂhN)@ﬂ)qzmbmﬂI-)}lt-h33phene 3-carboxamide;

2 RS R Ry Oy DR epRiin o fmemappiophene 5

carﬁaﬁaﬁ{ﬁae-Z t hi enyl Jurea; 5-{
di et hzll am no) et hox ] phenyl

tert{opty#é}l%)z% [2-[{araimpersheri )bmn;q]js (ggfmﬁlogymapmé}
th1eg§/1 %g%digl }M?%ﬁpgmhﬁ%;l: o%ﬁ%%fe%lain 2e{ [ (pyrazin-2-yl

2-[(amiooban ARy b pBI($agethoxlypBeémyl)-N-(pyridin-3-ylmethyl)thiophene-3-
pyrrolidin-3-yl]thi ophene-3-carboxam de;

Cart@xwlctez (di et hyI am no) et hoxy] phenyl } - N- pi peri di n- 4-yl -

ety j% Iu%hmg ggzaéh‘@% nyﬁbOIrerl?]al?{l &1 g}]e(teho arnB/c)x am de;
thienylﬂc(aﬁﬁ)nyb}aapm}aﬂet}dyb} 1-barbdxyimthoxyphenyl ) - 2-

2-[(&&1&1%%&% nﬁ)mm%oflg] (AE] %ect:}?orx%lqgnlyl) 1%r?p}r)r?dl%tﬁ;l%%yq)?ﬁiopheneﬁ-
carboxamide;

2-[(aminocarbonyl)amino]-5-(4-methox yphenyl)-N-(3-methoxypropyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methox yphenyl)-N-[2-(2-thienyl)ethyl]thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-thienylmethyl)thiophene-3-carboxamide;
N-[3-(1,4-diazepan-1-ylcarbonyl)-5-(4-methoxyphenyl)-2-thienylJurea;
2-[(aminocarbonyl)amino]-N-(2-methoxyethyl)-5-(4-methoxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-hydroxyphenyl)-N-(2-thienylmethyl)thiophene-3-carboxamide;
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3- car boxam de;

5-{3-[2- (di et hyl am no) et hoxy] phenyl } - N- pi peri di n- 3-yl -
wWQ@24op0psgoazi n- 2- yl am no) carbonyl] amino }.thi B(thBeO04/003473

3- car b. oxam de;

N- (2- am noet hyl ') - 5- (4- net hoxyphenyl ) - 2-{[ (pyrazi n- 2-yI

am no) car bonyl ] am no} t hi ophene-3- car boxam de;

5-{4-[ 2- (di et hyl am no) et hoxy] phenyl } - N- pi perl di n- 3-yl -

2-{[ (pyrazin-2-

yl am no) car bonyl ] am no}t hi opheie- 3- car boxam de;

5- (4- nmet hoxyphenyl ) - N-pi peridin-4-yl-2-{[ (pyrazin-2-yl

2—[@@%%?5}?9%“1)?@'@k@%%B%?Dgfﬁo]@%ﬁ%—MOXyphenyl)thiophene-S-
cari@xpinfds; { 3- [ 2- (di et hyl ami no) et hoxy] phenyl }-2-{[ (pyrazin

2- [(gﬁlill}\;o(g}ilg;oaglb G bﬁ—g (4]hé'§}: ﬁ]%rg [S Q% tlzlenyl etl@ﬂdmiophene 3-carboxamide;
N-(3 $44a1{n%0f)ﬂieﬁﬂﬂlyi-@I)l:aﬁr%xﬁllﬁsv{XJ[EQ%mylﬁM‘nweB%&wh@nﬂ‘}3@ _thienyl)urea;

razi
2- Kymamca%p@ﬁlammn Pdfimsheripbehéhl-[§3Rapipenidinidgimethyl]thiophene-3-
cart?ox%%mﬂeft hoxyr henyl ) - 2-{[ (pyrazi n- 2-yl am no) car bonyl ] am
[(3S)-pyrrolidin-3- yl]thi ophene-3-carboxam de;
2-[@fibeaibostyDathiopaan-=rhethiod ypREMOANL(L: 253 § 4etrahiyeidd@itiblin-3-yl)thiophene-
hrenyl )-2-thienyl] N'-pyrazin-2-ylurea;
3-cagbpxsimifles. ani nopyrrol i di n-1-yl)carbonyl | - 5- (4- met hoxyph

i aﬁ:‘iﬁf@%ﬁﬂﬁg 15%/5{:?631‘8?? yl#g%lff}(‘l)%?{il m&ﬂ&%;sphen)gghlophene 3-

2-[ n ené{l})p %52?131%%5 ]Na&l— éﬁgx %¥1|2y5 g (4 metﬁggy%)}(lgnﬁ)thlophene- 3-carboxamide;
2- [(ﬁnﬁr[dcﬁrb{)ﬂy]?a%nﬁl@!l-ﬁ— mmh&k%mﬂm@&&n@ (@ etdoRYpiAl Dthiophene-3-

| am no) car bonyl ] am no}
carlpxamiideny| ) car bonyl ] ami no} pi peri di ne- -carboxyl at e;

2—[()'5311151}100%%98%12&%%825]6%@%1 hox u)f h]gr‘t)(% ]me%hy(la tt111¥§‘1 t}{yll]ltlinophene 3-

carlmxaﬁﬁdedl n- 3-yl am de;
2-[ (am nocar boni;I)am no] - N-[ (3S) - azepan (3-net

2- [(n@s@pgh@ﬁpylymn@ AdfenahexyphenyNdpyridin-2- ylmet%yl)thlopheneﬁ—
.nocar bonyl ) am no] - 5- ( 2- hydr oxyphenyl ) -i V-[ ( 3S) -

pI perl di n- 3- yl ]t hi ophene- 3- carboxam de;

2- [(amﬁr(oamnbnnylammnyt\])anﬂmbb@zﬁ&sn(atlherms@mewl)thmphé&%-c@rboxa:mde

phene- 3- car boxam

car

tert-phy y(l grﬁ{%@W%bpgy}p%pohﬁ@n(%ﬁhm)y%henyI ] i V- (

thieR i e@éhhfd%' RPREG1ats; car boxam de.

e o ott present invention provides conpounds
2—[(@Iﬁlirf00anbuhﬂ)4dn)10bN~@ -methoxybenzyl)-5-(4-methoxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-phenoxyethyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-pyridin-2-ylethyl)thiophene-3-
carboxamide;
tert-butyl 4-({[2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-
thienyl]carbonyl }amino)piperidine-1-carboxylate;
2-[(aminocarbonyl)amino]-N-(4-methoxybenzyl)-5-(4-methoxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-{4-[2-(diethylamino)ethoxy]phenyl }-N-[(3S)-piperidin-3-

yl]thiophene-3-carboxamide;
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pharmaceutically acceptable salt thereof for use as a

medi canent. One enbodi nent of the present invention
w@e@ziot®sy conpounds of formula (1) or a PCT/GB2004/003473

pharmaceutically acceptable salt thereof in the

manuf acture of a nedi canent for the treatnent or

prophyl axi s of disorders associated with cancer. One

enbodi ment of the present invention provides a nethod

for the treatnment of cancer conprising adm nistering

to a human a therapeutically-dbf-ecti ve anount of a

conpound of formula (1) or a pharmaceutically
2-[(BR6RPLBBLR)S8h]- Sh@r[gs{&e%nﬁﬂmwoﬁmle@ﬁ}rbhm P%ﬁ%@iﬁm -3-

I nvention provides a nmethod for the treatnment o
yl]thioplzesie-ecaroenamide| orect al cancer ovari an cancer | ung

R AT TR Do LD SR ot >

thief 1@&111{ Haink- 1o&ar@0;@,Mé -maceut i cal I y accept abl e
ﬂt ther]eof ﬁ;g enbodi nent the of present invention

2-[(pminpcabenyl)aminabN-63S razepar-fryllcahdE2- by admi ni stering

(dlegﬂ’;;a hu 0"813%1%%3 Ogjht% %F’O%M)erggf aand an

tert-ityil (3Rf)ﬂ$)-l{ [(aqeﬂﬁmo@ﬂbor@lmﬁﬁimdjﬁlm (- (diétaylamés®athoxylphenyl }-3-
i nvention provides a nethod of treating cancer by

thiegyhsaspanyblaming JppesdingniasrrBo%yéHpound of fornula (1) or
e
5- {4—1ﬁ2feche11hg}anpm®auhd1e§]phenmtﬁe{(ﬂ(ﬁYtaznt-ﬁglamealcmmyBanuno}-N-[(3S)~

i nf ec i at ed WI h cancer conpri sing
PyrLolidin é’ﬁg}‘?ﬁ@n’? - ‘?ﬂ%‘?lm % need of such treatment a '
5-{%-Eg-ﬁﬂlaglyt(alhgiﬁ@lﬁmgﬁ{/@ﬁeﬁyly@ AR Hin- gfylam@l@}mﬁwasdl]a{uno}-N-[(3S)-

arraceutical |y acceptable salt
pyridiidime 3yl ltidppheseBedicaxamidd; . t he . presenti ention

(PPl ATk O R ule i -&B@gﬁ%é%ﬁi%% o ©
ylaSHB) S hﬂ&d}ﬂn@?m% -dabdxaerilde)f such treat ment a
t her apeuti cal Ie/ ffective anount of a conpound

N—[ﬁﬁ)mmn@-yl]& fcml@em%%[mwazaw@é@lam%ca&ﬂne/llawno}thlophene-
3c5rt88 One enbodi nent of the present invention

provi es a pharmaceutical conposition conprising a
5-{3-qDydisihglaaiind)ethionl pheny! }-N-pipefitiiar Iyple By (pabiny?-

accept abl e salt thereof together with at |east one

Yiapmesraeenyt peaqihigeheap X8 S er , di |l uent or

N-(8%5if ltlyl N &%or t Qf{ [(&)gﬁlzﬂf 9%/%&nb)@}{1%ﬂhyl?ﬁmno}thlophene 3-

provi es a process paration of" a conpoun
carlmcfxaﬁmlawl a (1) or a phar naceutl cally acceptabl e salt

SR P B EHERERBa b2Y DY et P2
ylamino)carbonyl}amino }thiophene-3-carboxamide;
5-(4-methoxyphenyl)-N-piperidin-4-yl-2-{[(pyrazin-2-ylamino)carbonylJamino }thiophene-3-
carboxamide;

tert-butyl 3-{[(5-{3-[2-(diethylamino)ethoxy]phenyl }-2-{ [(pyrazin-2-ylamino)carbonylJamino}-
3-thienyl)carbonyl}amino }piperidine-1-carboxylate;
5-{4-[2-(diethylamino)ethoxylphenyl}-N-piperidin-4-yl-2-{[(pyrazin-2-

ylamino)carbonyl]amino }thiophene-3-carboxamide;
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wherein the hydrogen at the 2-am no position is
di spl aced to forman am de, shown as fornula bel ow
WO as/ovdeey ei n t he net hyl ester is converted toPemGaRI0d®03473
utilizing the desired amne in conjuntion with an
al um nate organonetallic conplex, to give the product
shown as fornmula IV below Q NR R2 IV wherein the
amde is converted to various substituted secondary
ureas by the reaction with various isocyanantes to
yield the product shown as fordmla V below NR R2 VOne
enbodinent of the present invention provides the use
5-(4 et}‘?o F{gyxfa%'h@ Bnﬁﬁﬂ)):arggﬁﬂ]/ﬂnﬁﬁo}aN-[(3S)-pyrrohd1n-3~
cal acceptabl salt or an in vivo
yl]thtt;pdemﬂ y&aﬂbb&arprdecursor in the manuf acture of a

d of f {i
NG Srpnt iy EPE g oy R s BV e
N-[at [‘Eﬁ %ﬁ?&oh@%@igﬁ%ﬁoﬂ}m §-(@-ﬂ&ltﬁ(§@f)hé?ﬂ1)-ﬂﬁﬁeﬂy@] Nl-pyrazin-2-ylurea;
erein” "nmeans thé entire application. used in this

tert—lapp]l 4-¢E5-(bmethdrgphenyibl-2-d fipyopial? ylagu@@@@rbgmétmunak

ans..t hat substjtution is optional and
thle“cyﬁé?r@f’ 1iar‘inf‘°ﬁ§p?§bc§%ei ETCQI% the desi gnated atomto be

tert-lbiﬂ?l{hf{i f(51{ut[eddietiylithoRuesxly I pheSUPSE-{ [(pHraZin-2-anérsi)¢cagbnyl Jamino }-
t hen such substitution neans that any nunber of
3-thigyy)eschongllaminod pingedingriatar*atadeh i s repl aced with a

5- [435'&%@1%%1{0 aﬂaﬁc}p %hhxg)qyi%% dfthQURea)Rh }S.’)héiﬁ-:cb Emsxmemd-(s,)-

enc esig ate atom 1S not exceeded
pipeditt-3-hRainidd)e subst itution results in a stable

d. F wh bstit t
2-((rmimpearbr) e AUy agareY b e Dipas ¢ Figghepegtycaboramide;
2-[(riRGBE6Sh %‘Bfm&%}*s wbﬁdrbiyp%eﬁyﬂ)-@etﬁa 15%&193@53/1]&%@&%

ntro, cyano , trifluoronethyl, C alky!,
carbekdeidy] , al kynyl, hal oal kyl, al koxy, hydr oxy,

| kyl h ) - - X .-
o GG 2 R il 2 e
carboRb@ay! . - OCCal kyl, -NHCHO, -N-(al kyl)-CHO, - Nal kyl,
2—[(a;minocarbonyl)amino]-S—[2—(benzyloxy)pheny1]-N—[(3S)-piperidin-3—yl]thiophene-3-

carboxamide.

One embodiment of the present invention provides compounds of formula (I) or a

pharmaceutically acceptable salt thereof for use as a medicament.

One embodiment of the present invention provides compounds of formula (I) or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the treatment or

prophylaxis of disorders associated with cancer.

One embodiment of the present invention provides a method for the treatment of cancer
comprising administering to a human a therapeutically effective amount of a compound of

formula (I) or a pharmaceutically acceptable salt thereof.
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NH CO- am no, -N-(al kyl)-CO am no, -NH CQal kyl
-N-(al kyl)-CCal kyl, -carboxy, -am dino, - CO am no,
wo asaldoyd , - CO al kyl, nercapto, -Sal kyl, -SCHETGBRM/003473
-SO(al kyl), -SO (alkyl), - S -am no,
- al kyl sul f onyl am no, phenyl, anisol e, dinmethoxyphenyl,
tri met hoxyphenyl, hal ophenyl, cycl oal kyl,
het er ocycl yl, -al kyl - NHcycl oal kyl, -al kyl - NH
het erocycl yl, -al kyl-NHal kyl- OH, -C(=0 OC(CH ) |,
-N(CH ) , -N(CH CHs) , -al kyiNH al kyl - heterocyclyl,
-al kyl -aryl, -nethyl-phenyl, alkyl-polycyclyl,
e RIFh &R of %é‘%ﬁ’eséﬁi’ #ivention prévidddh alethivll-foethe ieayitiny bf breast
- CH NHCH2CH(CH) .If the selection is attached to a |
cancer, pjotegtal sutvst, overant eanceruliag Aneyosmal esdl) sances maigpant brain tumors,

vicinal -Qal kyl vicinal . - i.ci hal
sarecfy Bl st Doyt b Al RS bl L 6,
pharMRéduRicXlPhccepapREAR hardbft he present invention may

exi st in particular geonetric or stereoisoneric forns.

The present invention takes into account all such

0 u i - I = o s

R Ben AEbE R Sh B AR BT e BRI hrcali Afierdy
adminierirae ri untind congouhb ef ofunlaxfidorat fharmadexticallysacceptable salt

thereof, as being covered within the scope of this
thergof gach R p-tURARfi 48F8nal asynmetric carbon atonms may be

present in a substituent such as an al kyl group. Al

such isoners, as well as mxtures thereof, are

Omt embieliment dféhé prokent édventiont priogideny srethasiof tregling cancer by

conpounds herein describ nma ve as J
s G BGHE0 B RIng AL PRl Ao T e acespapge so
therdd?t aAd ¥ MICA [dafidbing agbitst i t uted atom may be isolated in
optically active or racemc forns. It is well known in
the art how to prepare optically active forns, such as
resol.ution.of racem ! ' ¢ of infecti
s FERR e G ERER T enlh oL PRty Pincli 8P Bt of infections
assoSRRANAH edhcef contyRisigCamifisEahg ko ahowt damndrel efchtletredmbyt a
met hods known in the art. Many geonetrjc is?‘rrers of Al tabl
thergegti¢ally, effoetiveignpin Oééﬁa@PO‘éIH%O tiEnylp (a oF 3 phgmageically acceptable
Saltﬁlreg%?nt in the conpounds described herein, and all
such 'stable isonmers are contenplated in the present
invention. Cs and trans geonetric isoners of the
f 1 t . t d ' .
S A I
infeSRRR AR SR Edrfcef &frﬁ@n’sinﬁ ddntifisteding t6lh A5t @OTES sich treatment a
racemc fornms and all deonetric isoneric forns of a
therspteuticallyr @ifeatiee ampentddd compheaboffognelpébior agharmaceutically acceptable
salt?}},?g{ ochem stry or isonmeric formis specifically

i%-ated. When a bond to a substituent is shown to

cross a bond connecting two atons in a ring, then such
substituent may be bonded to any atomon the ri n%. .. .
Qnhe embodigisst P the preser inyention pravides GPhARRACYEGA) GOTRgsition comprising
Aoy bt G Wl acl {88 4ith at least
o P A s R ARt e s one
phaihdesitiidallgatcepeabldearkion ditebny beexeiyenat om i n such

substituent. Conbi nati ons of
One embodiment of the present invention provides a process for the preparation of a
compound of formula (I) or a pharmaceutically acceptable salt thereof, which comprises:

(@)  the reaction of a 2-aminothiophene shown below as formula II



substituents and/or variables are permssible only if
such conbinations result in stable conpounds. As used
wheoosionm909 al kyl " or "al kyl ene” used al one or aBCEHGB2004/003473
suffix or prefix, is intended to include both branched
and straight-chain saturated aliphatic hydrocarbon
groups having from1l to 12 carbon atons or if a
speci fi ed nunber of carbon atons is provided then that
speci fic nunber woul d be intended. For exanple al kyl"
denotes al kyl having 1, 2, 3;15-5 or 6 carbon atons.
Exanpl es of al kyl include, but are not limted to,
met hyl, ethyl, n-propyl, i-pragpyl, n-butyl, ibutyl,
sec-butyl, t-butyl, pentyl, any hﬁmxl' As used herein,
al kyl", whether a term nal subgtituent or an al kyl ene
group linking two substjtuefity is understood to
specifically incl ude branched, and strai ght-chain
net hyl , ethyl,5 and pKp ) used herein
"al kyl hydr oxy® Tepresents an al kyl group straight
chain or branched as defined above wth the indicated
nunber of carbon atons with-one or nore hydroxy groups
i Narfi i anVHide, #8wn as formula 1T
wheg B e B e O TR o X el
belownt ended to include both alicyclic and aromatic ring
structures wherein the cl osed r;ng is made of carbon
atoms. These may include fused Q bridged polycyclic
systens. Carbocyclyls may have
atons in their ring structurg
and 6 carbons in the i P%{ For exanpl e,
"C3.6 carbocyclyl" de ups as cycl opropyl,
cycl obut yl, c%é ot cycl ohexy hﬁyclopenta di ene
or phenyl. . used herein, thepterm ®cycloal kyl" is
5 intended to include saturated ring groups, having the
speci fi ed nunber of carbon dllons. These may i ncl ude
fused or bridged polycyclic systens. Preferred . . . .
wheggip FWRW%@SF?&%C%VSW?%M%‘ appjde EPE%Hg HFdJ?élf"r‘fﬁa‘P’Fi‘Si“? conjuntion with
' t i f rmila BNBel6w:
on e o e SRR A0 YR (¢ PRt MM 3 ol
cycl oal kyl " denotes such groups Qs cycl opropyl,
cycl obutyl, cyclopentyl, or cycl xmlR2 As used
herein, "al kenyl" or "al kenyl i's jgntended to
include from2 to 12 ato of either a
strai ght or branched ' ne or nore

and often have 3, , 5,

car bon- carbon doubl e Kgndg matd occur? at any
st abl e point BFUﬂg‘the Exanpl es of 3-6 include,
butare not limted to, 1-propenyl, 2-propenyl,

10 1- butenyl, 2-butenyl, 3-but |, 3-methyl -2-butenyl,

2-. tenyl . 3-pent . ' . "
G iy SRR ol NER e SptiRR) BRLFS e o v
varidué RodyAnhnted ecasldane plodidishodn as fdmmnlaaV deloai:ght  or

branched configuration with one or nore carbon-carbon

triple bonds that may occur at any stable point al ong
the chain. Exanples of alkynyl igclude but are not

NR'R?

15 \%
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limted to ethynyl, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 3-butynyl. As used herein, the term

wO aloEplaoyz| oal kyl " is intended to nmean an al KyPCT/GB2004/003473
attached to the fornmula atomnodified with a
cycl oal kyl . Exanpl es of al kyl cycl oal kyl include, but
are not limted to cycl opropyl net hyl,
cycl opentyl met hyl , cycl ohexyl net hyl ,
cycl oheptyl met hyl, cycl opropyl et hyl, cycl opentyl et hyl,
cycl ohexyl et hyl, cycl oheptyl etlloyl , cycl opropyl propyl,
cycl opentyl propyl, cycl ohexyl propyl,
cycl oheptyl propyl. As used herein, "cycloal kenyl "
refers to ring-containing hydrocarbyl groups having at
pé§§{nb9ﬁléle@épg A peeseiianvensob provides dhe wsetdfe compgundaofformula (V)

' f I s.atons. As US her ei n, :
P8 e ihtebifestl LORRT S0 Ao 2 Ryt icRiPbysor in the
groufastuteecfl a@ngiouné as forgR (CRr bon- carbon triple bond
in the ring, and having from7 to 12 carbons atons. As
used herein, the termQaral kyl" refers to an al kyl

group substituted with nleéy 2group (an aromatic or
het er oaromati c group)./As 'l herein, "aromatic"

refers to hydrocar roupschaving one or nore

pol yunsat ur at ed inggagaving aromati c
character, (eB@. el ot zed el ectrons) and
conprising up to about 1 carbon?at ons. The term
"aryl" as used herein includes 5-, 6- and 7-nmenbered
single-ring aromatic gﬁ@ups that may include from zero
to four heteroatons, for exanple, benzene, furan,
i m dazol e, isoxazole, nicotinic, isonictinic, oxazole,
phdity defipijiony st Eortipiprthisiappljcapign attaniended to clarify terms used throughout

ﬂﬁsgﬁghgﬁne, rénﬁdhne Lithiaz Ie,.thiOﬂhene, triazol e and

Al THYISER "hr5in” Jhens De R atieAPPHER Poat oms i n t he

ring structure may al so be referred to as "heteroaryl™

or "heteroaromatics." The aromatic ring can be
sustused indhispphiersionr thatare "optignatlysiubstontedifias bsestieiein, means that

St rihed above he.term"aryl" also |
s SRR U0, 85 B O R etr 1 6 e o 1
the evpod 4 substitngen isrdeshédtheh WRhQUbSTRACOCAE RRABat AN nERNBDST hydrogens on
0. two adjoining rings (the rings are "fused rings")
the diglghEips 2tn 15 dsRIEceEh o Salsaion ifregs thegndicgpdigroup, provided that the
. is [ | oal kvl.s .
ros B B o PGB Bdc A£5 SOS A YR OB Ss resus n
stablespmpoend: [Fot s)aan’fpie wgen mks)ubmtdmt igﬂ%tcﬁ(i.an &) Athan 2MRPHYgE® on the
1,2-,.1,3-_an , 4-di substjtute enzenes,
stom S BOME o Eginpls OB R E GRS Hadelone
halogen? niio)Binhd, , g n a
alogen? nfitdTBH %e'iﬁﬂ%l@m_@fhtynﬁ%hlﬁff %M{pﬁglf él?(g@tﬁﬁag?alk}gf alkoxy,

b
synonynous. As used herein,
hydroky, alléyledeos s tatbonyhTQIDH; o CH N mikyl-©H, alkyl-(OH)CHs, -CH,-

' t ai-{hn \ nt_an I yal e u res

pher A SRE T Q0 if S Ol Biaef Ty W G Nalk -
NH-COeathibbo, - hligy])-E0-piido, ATHICGalkyIN N FAKYSIABKKAN Larboxy, -amidino, -

conprising from3 to 20 atons in the rings, nore
Co-mpe%ﬁﬂtyg:cpealkyh msraspioe cSalkylgS CHaburenyd o33 (alkyl), -SO,(alkyl), -
SO,- St Sallgﬁyuﬂ%%yisa?x]ﬁ%,aﬁh%gyl%nisole, dimethoxyphenyl, trimethoxyphenyl,
halophenyl, cycloalkyl, heterocyclyl, -alkyl-NH-cycloalkyl, -alkyl-NH- heterocyclyl, -alkyl-NH-
alkyl-OH, -C(=0)OC(CHzs)s, -N(CHs),, -N(CH,CHs),, -alkyl-NH-alkyl- heterocyclyl, -alkyl-aryl,
-methyl-phenyl, alkyl-polycyclyl, alkyl-amino, alkyl-hydroxy, -CH,NH-alkyl-heterocyclyl, -
CH,NHCH2CH(CHa)s.
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unsat urated, containing one or nore double bonds, and

heterocyclic groups may contain nore than one ring as
WO poosloesoease of pol ycyclic systems. The het er oRgT/IGB004/003473

rings descri bed herein may be substituted on carbon or

on a heteroatomatomif the resulting conmpound is

stable. If specifically noted, nitrogen in the

het erocyclyl may optionally be quaternized. It is

under stood that when the total nunmber of S and atons

in the heterocyclyl exceeds L1,17t-hen these heteroatons

are not adjacent to one another. Exanples of

het erocyclyls include, but are not limted to,

| Hi ndazol e, 2-pyrrolidonyl, 2H, 6H1,

5, 2l dhet slqvleataomgsl attaghedgy rammlgyhe; subistifunnks lcgtild also be selected from:

o e BRSNS A e

-S(argpnad -afilkigsne, aZOC|nyI benzi m dazol yl ,
benzodi oxol , benzof uranyl, benzothiofuranyl,

benzoth|ophenyl benzoxazolyl benzt hi azol yl ,

ben trazol benzi soxazol vl. )

Do IR o RSP E BERL M BRIRL IO i someic
sterdaikbraaidfoziab.yThe Presant olention takéﬂhﬁaﬁfmﬁwmt aﬂﬁﬁé’rﬂ@c&ﬁbounds including

nol i nyl, diazepane, decahydroqui noli nyl
CIS'?HHG‘PID? ISBmEISth Pﬁlcg% WF‘thI&Fréx‘@PS&?FéomF@r )"150mef5 (L)'lsomers the

r
Y A0y o g v s ons o
an¢nmnp lA;dértlodah;sb/mmaumajwbdm gtoms mayrheqazsceht ol aerbSUtuent such as an alkyl
e TAR Dt Ear TR sl SR 285 Bk T b e n i
invdr#ida Wl%@i?ﬁﬁwnﬁ§ﬁér&ﬁ%§ﬂrbﬂed maSHaRel Qdyntiétric 'c&ﬁbﬂd@l)l\ﬁ:pounds of the

i soqui nolinyl, isothiazolyl, i'soxazolyl, norpholin
preseapiny WMndqonwmng)@n myyrdn@nsaimuhsimwmomxmhbazmlgtbd in optically

scife & doGiEbAG YD wel oy S B B0 I prpars gptisatbtive forms,such o

by re¥@atdrydf, racphit @dﬁﬁls &Wzs%ﬂhgél@ﬁbﬁﬁfptlﬁhl@y ftive startmg materials. When
henanthrldln phenant hrol i n henarsa2|2y
reqLB SEPRYAIPN oﬁé@ﬁ@ﬁeﬁmg Fatgrial c%@@kmvnd bH yqetho s known in the art. Many
p e n
geog{égirlﬁg?rﬁérp ¥E oleﬂH% Q%g\?:ﬁkl’%félp%rfds :?r[cgrﬁé ﬁ?@: Canoélgo Bnlr greséﬁt in the
conmoumisyde,scrﬂgﬁd lhefdmilangl lajl spott statble isdmepsyare ebmtdllnpl‘ated in the present
azin P yrazol i dinyl, pyrazolinyl razo
IHV%P It a“ﬁﬁ?‘?rﬂﬁé‘ﬁ é&’é‘l‘eés Ofptiﬂ? F%Pﬂ"mﬂ]é?g the, present invention are
desdWel 484 Hia@zb@ li&1atBY hd Qhﬂ:ythre MHiprhde oP 4 de éugﬁéh 1sq9§édc%hs All chiral,
pyrimdinyl, pyrrolidinyl, pyrro |ny
dlaspmomhrme racquiicniarmb pmd a1l gcpmatnb usmmenc zmmsu afmJ srtmbtmyé are intended,
up,noxa I ui nucl idinyl,. carbolin
unl RSB Foieaie Fubr i P pritcally indicatod.
t et rahydr oi soqui nol i nyl, thiophane,

thlotetrahydrqu|noI|nyI 6H-1, 2, 5-thi adi azi nyl, '
1, QN hen & h(prgij]oglzsgbgtltuerm 1Qshqmtn|¢p @msa 2boydl connecting two atoms in a ring,

ther%%u%h gul:%slﬂ L%g %ﬁg }JOncileH%%%%)t( Etgoggér}a o'n\fxtg él:%lg g)r%t Qs&%ﬁﬁt is listed without

mdltzhhgnm moda\a@ Wlhch subh etrenRt is bohddd t8Mks rekt dfaBé Bdthpound of a given
- triazolyl, 1,2 4-triazolyl, 1,2, 5-triazolyl,

2
fomlulg th@ft sich sehsiiuentmay he hyndedTaz anatag in suth epetitpent. Gpmbinations of
S“"%ﬁ‘%ﬁ‘p ﬁcéfx&l’dg;i/gﬁ {a‘i’arﬁ ?@ C;é/s(,:lfy C)I%Bgny chr@o(r:y éﬁﬂt[&gg re(s[lﬁ 1n stable

compoyids. and / or heterocyclyls) in which two or nore
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carbons are common to two adjoining rings, for
exanple, the rings are "fused rings." Rings that are
W@ edosetbodhr ough non-adj acent atonms are terned POT/GBg@®d/003473
rings. Each of.the rings.of the - polycycle can be
substituted wth such substituents as descri bed above,
as for exanple, hal ogen, alkyl, aralkyl, alkenyl,
al kynyl , cycl oal kyl, hydroxyl, am no, nitro,
sul fhydryl, imno, am do, carbonyl, carboxyl, ether,
al kyl thio, sulfonyl, ketone, _gkdehyde, ester, a
heterocyclyl, an aromatic or heteroaromatic noiety,
" " C . . . .
het er%sg%% yfhé Elhncl hgg:ﬁlé L nug[ﬁé@?lﬁgé oS MGk 8PBRfix, is intended to
incladesizab bmyxc}had[aﬁdztrﬁlkh'emm gatarated aliphatic hydrocarbon groups having from 1 to

12 q?mox%%&h 1f1 (%lrrﬁf ; ane,ﬁ%arggr? ggotg}%}iggroey:ggr az] tB%t spe01f1c number
woudd 8¢/ Hﬁerﬁgdt f? egﬁﬁlﬁl@abl aficyl d%noteé\@@g} haVeS £i20 3Ry, 86k darbon atoms.

are each in epencently represented by but” nof 1imted
Exatnpldsyad lab:gmeIUdeth ,arecl}d; Ilmmtddyb m@thk]enbylly nagrypyl i-propyl, n-butyl, i-

t er.oaryl ral t.er oar al ky
o e e B Bl B B, e ARl cemina
subdiRdhY bR ARylefd Qﬁéh? M Rg tHo FBbIIhREE, Beundeistidatb @mcﬁ\fﬁcally include
propyl am ne, benzyl am ne and the [i ke. As used herein,

both branchsdrand afmaighs: chaam methyl shogrand @eord an
am no-substituted carbonyl and includes a noiety that
can be represented by the general formula: - wherein R
andARised heregetilikyilitizpeydepickants apaleglegro@dsttygihehain@ir branched as
limted to hydr ogen, al kyl cl oal kyl, al kenyl |,

defiped ghaygjith t ?’IW&W er OgFanR%/PtOH@rWIHb?T@r%éP%FPWﬂ%XY groups

R in, "al koxy"

attaa{edn (?{%%Poxy é;b?%éﬁé th g@%yﬁl%%u%ﬁgs def i ned

above with the indicated nunber of carbon atons

_at t che t ne Og%éel%gt gq)é ey?:gr 'rljlsd eﬁﬁ. Hg;@: ec%tt}%gl}(gllicky%i(x and aromatic
nngr‘sTﬁEfﬁPé%Wherélﬁ Y QB ¥ings BAIO¥Y carb&??ddfn@ XYhesk ?d/htyQﬁMude fused or
n- pent oxy, i sopentoxy, cycl opropyl met hox ally

Xy
bl‘ldgﬂ@ pplwgniuc gystoms:. Csibotydyls may havi fromh3 o f/(bcrarbon atoms in their ring

| k d d abov
stragief, S5 SETRAVE S oS arr G P ST et FpE Sl ie s
carHoB&élP‘UhieﬂotééJélﬁH @roupk iaf gyelo,ﬁ@ﬁyﬂs egtidwitdl Eycldpeatyll &fyalohexyl,

refers to groups of the of the general fornula

»C}’Clog?ﬁi@)thlle ojBkel-n- R i s hydrogen, hydrocarbyl radical.

Exanpl es of acyl groups include, but are not |imted

to acetyl, propionyl, benzoyl, phenyl acetyl. As used

her&d wsed hbeir, @enterms &¢ yoboutkyl" issn@nded tedngudezethirated ring groups, having -
i ncl udes such nnletles as can be re rese

the gReqEtedinumbeRef cqrbonatoms. Hhese magdpclyds fisg prigaiapgeyctic systems.
Prei’;1 ﬁg& eyaB4IRy1S Ha r3 @rlo%gdﬁratorﬁﬁgl tReit BRE 88&AhR, 8nd more preferably

en, 4h A
have 3 4,5, and 6 carbons 1n the rmg structure. For example, "Cs.¢ cycloalkyl" denotes such

groups as cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

As used herein, "alkenyl" or "alkenylene" is intended to include from 2 to 12 hydrocarbon
atoms of either a straight or branched configuration with one or more carbon-carbon double

bonds that may occur at any stable point along the chain. Examples of "Cs.salkenyl” include, but
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al kenyl, -(CEb) -R' or a pharmaceutically acceptable
salt, R represents a hydrogen, an al kyl, an al kenyl
W@R005/0vd9ey em i S an i nteger |ess thanor equal tBCT/6B2004/003473
and R ' is alkyl, cycloal kyl, al kenyl, aryl, or
heteroaryl. Were X is an oxygen and R and R is not
hydr ogen, the fornula represents an "ester". Were X
is an oxygen, and R is as defined above, the noiety
isreferred to herein as a carboxyl group, and
particul arly when R is a hydn@gen, the formul a
represents a "carboxylic acid. Where X is oxygen, and
are fot Ii | 2
e, o AT, R b0 SRkt >-buteny
-p¢r§CIrYé,|cﬁ B@é@ﬂx)hesmyﬂur the formula represents a
“thiol carbonyl” group. Wiere X is a sulfur and R and
R is not hydrogen, the formula represents a

"t hAobRaherein, "MkeAA" ¥r I Skyiidner isdR@nied 1 1564&'1@95& 2 foth hydrocarbon
formul a represents a "t hi ol carboxylic acid Wer e

chaing of itheg 2 sirAighter hranghpd ﬁ@rgfmrattqmew}o pmmano@madmamasbcm triple bonds

that rh%’ %c[uogt%& @tabha%}nﬁtrh‘fo tFFL: che{l earP% 8}? %fk¥ré}g rllécglécpﬁq%lt are not

limized toetimel, 1ggropynyl \Miptopyni/li B—bﬁtyb?lﬂ d-busyigl,B-bigynyl.
hydr ogen, the above fornmula is represents an

"al dehyde" group. As used herein, the term
" SULS QY et Bhe defin A1k 4
noi ety that caﬁ be rep¥k§§§%gg %ﬁn geggﬁﬁééi&?MEﬁﬁwadwdtOﬂw
forrhiila Rowhmodified RvitnalcRloakd. Eaaﬂnplen dépikykdgdbhl}cyl include, but are not

i B ST B R R LA PSRy SO0t
cycﬁbﬁi;#y}élthylctf yelvpbt ?%ﬁ'é%iohe)gﬁeﬁ?le@yﬁ Btleth{f) @yél@élﬁbylpropyl

is arf-recogni zed and refers to a
cycltonantyl@mpyb@wl@bweémp@d cypjoheptylgrepdr al formula: 1 - -
R wherein Ris represented by but not Iimted to
hydr ogen, al kyl, cycloal kyl, al kenyl, aryl,

het&y @ad Yibreig r‘aydrodlker@ ” ﬁﬁir@f&ﬁfg%diﬂdmm%hyﬂﬁﬁﬂrb@?éﬁhﬁs having at
“hal 0" or "hal ogen" refers to fluoro | oro

leaspppp Gashra-cars faubla and inghe e apdhang emnd toal epsbens atoms.

negatively charged species such as chloride, brom de,
hydr oxi de, acetate, sulfate, tosylate,
benezesad hblfeﬁn dt yeloadighyl hefdrs toridisconsinling @yéiotarbyl groups having at
IS | tended to_include both branched and
leask DRt

bATrigli '%ﬂ“é‘tléélheafln‘i‘%a ABY hevipg HPBICAILIACAghAgFEomS. -
havi ng the specified nunber of carbon atons,
substituted with 1 or nore hal ogen (for exarrple - F
vvhe%eusvek heneing theerteirmm~4ratkyl(12ferd fo)an alixd gpdvpssubstituted with an aryl group
(an ¥% |nclud but)are not limted to,
?Ilp ‘Fr&r@m oronet hyl , pentaf | uor oet hyl ,

As used herein, “aromatic” refers to hydrocarbyl groups having one or more
polyunsaturated carbon rings having aromatic character, (e.g., 4n + 2 delocalized electrons) and

comprising up to about 14 carbon atoms.

The term “aryl” as used herein includes 5-, 6- and 7-membered single-ring aromatic
groups that may include from zero to four heteroatoms, for example, benzene, furan, imidazole,

isoxazole, nicotinic, isonictinic, oxazole, phenyl, pyrazole, pyrazine, pyridazine, pyridine,



10

15

20

25

30

pent achl oroet hyl, 2,2,2-trifluoroethyl,
2,2-di fl uoroethyl, heptafl uoropropyl, and
whepsacor opr opyl . " Hal oal koxy" is intended tBCTYE&R004/003473
hal oal kyl group as defined above with the indicated
nunber of carbon atons attached through an oxygen
bridge; for exanple trifl uoronethoxy,
pent af | uor oet hoxy, 2,2, 2-trifluoroethoxy, and the
i ke. "Haloal kylthio" is intended to nean a hal oal kyl
group as defined above wi th tdpgdindi cated nunber of
carbon atons attached through a sul phur bridge. As
yrﬂﬁﬁglehﬁﬁﬁbfé tHi eﬁ rtﬁac‘z%lepﬁrﬁlt th& k@ g’Pﬁ&E &Rl g?&l;g H3YRe heteroatoms in
means’ t enpor ar )stituents h prot ect
the piag etrtictatel gay &lsmbe se¢erfadriotas 6hmbrognyBqur ‘ﬁletﬂmanamdetscrsr €bhe aromatic ring
ransfornatlons uch prot

o SUPRINAR AL TS B SHGF SR8 BORTPRONYT Fechupianeils i Sescribel above. The

terr RS Sa1 8 inBhBA 1 FoycRB Fin8 S Gt dhs sk 1663 & RoRfcycli hich t
© al d hydeémaﬁd ket%ﬁgs rggpgitlve The flg gyglcnngsulw HELEWO

or menetcerbons greg:pnm@mméwpgﬂyoymhggngse@hﬂ ness e ﬁusec@e Fewherein at least
T.W: Wits, P. t G O
oneégfv%eiqxéggsslg a@[naa?ggélor e;wrp & tb{é%e ou(%s ﬁf%@gjuggﬁyc&%aé]ayls cycloalkenyls,
cyclRngnRis, afyiahiRe aeeidetlyls. accept abl e” is enpl oyed
herein to refer to those conpounds, nmaterials,

Theclsrmpoertha, oresa anghpirorpy &agd- flor-reed id-gisubstigitedberenes, respectively.
For. qumgf%oﬁl% n%I'jle glén% %&e%&eﬂeﬁgmg duglg{lh&g)ghgeﬁlg%e é’ﬁl%nymous.

nt act mn ssues of  human
ani mal s w t hout exceSS|vetOX|C|ty irritation,
al l ergic response, qr other | em or conpljcatio

confré Readrherainaing vy "P%tﬁ%ﬁ%lbjf &r bEﬁ%’ifOFY‘Ihr‘i ?%?HOBYCI%W&TS to aring-
contifide AoV Aent MO VHIRGE YirhGarel Maﬂﬁ%gﬁ’é Sr aﬁltéréatoﬁﬁflﬁﬂependenﬂy
to grlvatlves of the disclosed conpounds erein the
selq@tﬁddtﬂmd‘b@md& ais parrofl itfel rémg dtyrcrvrk amvbcoaapribing fr&mas’ﬁ‘eto 20 atoms in the

.. salts th har ceutically acc

rinG ok FRETGES Bk THEDg: R GG OF e PP Qv sarsiod or

unserugzﬁEH CoR@inthSHel ot n%re Q@ﬁl‘)l@ bbﬁc%' Qﬁ’cﬁ%t@ﬂé@%lﬁsgr@tfﬁsrlﬁzﬁy contain more
or organic salts of acidic residues such

tham; anebnng/ as m the cage of aﬂ]dcyq}@ systkms. The hghmcndmngscbsqued herein may

e alts in the con nt|o a naon-t 0x
be SESERL APl R oA er G Dar e ltpte DO Btavte. 1
speCioikpIOyhted, ki tiddn ih e }ﬁ%’iﬁ@clyl nidyQipLiBadlty Bxduitdriige@dnisainderstood
or organic acids. For exanple, such conventional

thatiwhen @R tefalgumber phS pDdO atops & hehpipeasyelybendendsy habarcthese
phosphoric, and the Iike;
het%%%[gf%e sﬁht%ﬁjag%{rgégggéd%d}%% organi ¢ aci ds such as
lactic, maleic, citric, benzoic, nethanesulfonlc and
e

Exisraeest étﬂggiwgﬁrcgﬁ%eu“ o R A ee %mﬂe&nﬂ 2H, 6H-1,

» t -
e

2,5¢hiadieingl, aqzmile}d Wbrcea]ot ametjdinecazepae, agiridiner azoaisyl, benz1m1dazoly1

bengpATR A b R DL R B p PR e fadT Sehathiazoty,

ben2bGRRGISI, %@ﬁib@dﬁiazol?f, benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, carbazolyl,

4aH-carbazolyl, b-carbolinyl, chromanyl, chromenyl, cinnolinyl, diazepane,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dioxolane, furyl, 2,3-dihydrofuran, 2,5-
dihydrofuran, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, homopiperidinyl,

imidazolidine, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl,
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in a mxture of the two; generally, nonaqueous nedi a

i ke ether, ethyl acetate, ethanol, isopropanol, or
wa@e@sonoy il e are used. As used herein, "in ViRPOI/GB2004/003473

hydrol ysabl e ester” neans an in vivo hydroysable (or

cl eavabl e) ester of a conmpound of the fornmula (1) that

contains a carboxy or a hydroxy group. For exanple

am no acid esters, al koxynethyl esters like

met hoxynet hyl ; - al kanoyl oxynet hyl esters |ike

pi val oyl oxynet hyl ; C -scycl oalXoxycar bonyl oxy esters

i ke 1- cycl ohexyl carbonyl oxyet hyl, acet oxynet hoxy, or
mdcmok%’%@o Lﬁn%&é'lm‘i‘ %eﬁ%it%ﬂa@yli?éﬁfé?xa?@ﬁ 1§§§9anﬂggﬂtexs&ndléﬁ ,Clgctngdolyl,
isoqmingdimyl isethibadrdyl, 1seX$aufyﬂ,l mm@holluwl,rrtﬂphﬂ’lynﬂmys ulctaihy&oisoquinolinyl,

oxaffpgh a7 ange it beAsn ARt APk piddidodils £a 2GSy,
oxa&cﬁlﬁﬁ%ﬂ%dz@lyﬁgﬁﬂﬁne Bﬁﬁzoﬁﬁfdylﬁéﬁﬁﬁ@l‘hyi bﬁa{aﬂﬁﬂmlrg@fpnaﬁmhmhny1

herein’ may be applied as sol e thérapy or may
phenargaziing, phienazinyli plnqmtmmnyﬂx,@h@owmmml qfhendvv@zmyh @hthatazinyl,

pinGH heRE et By ity e Rihd SRiitoRy, BNGPTRER I byrmotiiny
pyriolihe PYridlidie] pgeiinds pﬁ“azmﬁnyl § BFRAOAYE By Sizolfi, )pyrldazmyl

antlprollferatlve/antlneopl asti c/ DNA damagi ng Ig
pyrigaexazglen pydaimidazels epaisiothiazole, yedinyl, AEaxi mpy@ﬁl@a dyyidyl,

P IR R b TS5 P,

quindizptyd| quinoxalih dr quitwadidinyl, washoliphia cetahgdrofiramd pletretagiyoquinoline,
ntinetabolites (for e I ntifola such as.. .

tetrghydEp s obing. H@éphapﬁ dhigtdafyy aa\uaeinwH %&%5 ripgdiazinyl, 1,2,3-

thlaﬂﬁ%l‘yl NeXL ‘%'hmcﬁﬁi(ﬁﬁt [ 852 mz&%fﬁ’sl E‘@-tl%raéﬁk&gﬁ 'ﬂﬁ@nthrengl thiazolyl,

hydroxylrea and gentitabine); “antitumour a biotic
thle(myloth1@mtnpt<ﬂylaﬂn¢noasa}z®lylnhmnb1mudaz;ﬂiyl; thigphiengyl, thiirane, triazinyl, 1,2,3-

b n ) i cin.
wiogy il RO Doyl TP rG s
m thramycin); antimtotic agents (for exanple vinca

al kal oi ds |ike vincristine, vinblastine, vindesine and
vi nbedeisnépodyrychyliai ‘polycydis gravw] refando tcx ot wpw)tings (for example,

cycltogﬁ(gr Sgg‘? zﬁ? n h' c%z}ll%((nzlls( Erglpso%nldanp heet%rotc%clyls%m v&hlch two or more

carbiiis aty doR@mon mqwo@cdydimng ring Q) tfec e angie] th‘@ﬂﬁ)gscﬁrb efuis€y ridgic Rings that
cytodlfferentlatln agents (for exanple All-trans
are. jogpGdriBrough app-adipgentjatonsaare fgmed abrideedn ginge dfash ph rh@é)ngs of the -

poly(c'ybl)e c‘é}f HQ §ﬁl?sttﬂn¥}%%glﬁﬂts§c}§§ﬁ?9utﬁ§nt§ Q% H&E f)é&)zga%rxlé oafeff&r é)le halogen,

I e tanoxi torem tene OXI ene oxi T
alkyi,rm‘alkgl:j alkpﬁg]n elkynyesyciaadjen, hyeoep/l catmdo,vmtro,esglfhydrglr $mino, amido,

cartpgly e ORRTENSF AR RRP QR ok T BT TSR Gy o LB R, an aromati

or h@fé%aﬁ‘éﬁ)itlc H a@F?gQN‘ 8t the Alke HERThAGOSH BES b heterocyclyls include
exanpl e gosereli | euprorelin and buserelin),

qulrpxcbgmgt djg@q’q)gcy(:fqﬁz Zdjkhgqpmne ane exiabisyclaie?. blheptane substituted piperazine.
aromatase i nhibitors (for exanple as anastrozol e,
| etrozol e, vorazol e and exenestane) and inhibitors of

5 -A£ehieathafen, THCRrmAS amifRa%k e4th#®? refers to groups of the general formula —
NRR’, wherein R and R’ are each independently represented by but not limited to hydrogen,
alkyl, cycloalkyl, alkenyl, aryl, heteroaryl, aralkyl, or heteroaralkyl. Example of the amino group
include, but are not limited to Nﬂz, methylamine, ethylamine, dimethylamine, diethylamine,

propylamine, benzylamine and the like.
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(iii1) agents which inhibit cancer cell invasion (for
exanpl e netal | oproteinase inhibitors |ike marinast at
w@pasiond¥di t ors of uroki nase pl asm nogen acti VEBECDGB2004/003473
receptor function); (iv) inhibitors of growth factor
function, for exanple such inhibitors include growh
factor anti bodies, gromh factor receptor antibodies
(for exanple the anti-erbb2 antibody trastuzumab
[Herceptin(tm] and the anti-erbbl antibody cetuxi mab
[C225]) , farnesyl transferas&€2-nhibitors, tyrosine
ki nase inhibitors and serine/threonine kinase
inhibitors, for exanple inhibitors of the epidernal
growt h factor fan1|y (for exanple EGFR fam |y tyrosine
ki nAsesedhigraii.ithe termfemided ipart-recognized as an amino-substituted carbonyl and
ch r.0 r ophen tho nor phol i nopro
inclde oA nBleR: Bl o1 B % bt R5eMage)
N-(3- ethynylphenyl) 6, 7- bls(zanetquyethoxy)quinazolin
-4-amne (erlotinib, OSI-774)}an
6-acryl am do- N- (3-chl or o- 4-TTuor'§phenyl ) - 7- ( 3- nor phol
nopr opoxy) qui nazol i n-4- am ne (CIR1033)), for exanple
i nhi bitors of the platelet-derived growh factor
whereiniR gndaR dalﬁ@aclemdnmﬁnéemtmﬂemesm@i loif buthot hapradammctooen alkyl,

e BRG] e A kSRR LGB 9 may o

anﬁ@dothellal growt h factor, (for exanple the
anti-vascul ar endothelial cell growh factor antibody
bevaci zumab [ Avastin(tnm)], conmpounds suchas those

S 84 SRRt 32RO BISR gpy gpmea v v

the anidARIARMIIRS DA parbowl atoaspatched tiratighwed &x ypen biddgs. Examples of alkoxy
indggchanlsns for exanple i nom de, inhibitors of

% &Yt 7 nPhEmItEA &g %rydeta%x  SSHIGPPY) 1SOPTAPPXY-A PRy, isobutoxy, t-
but%?ﬁ%ieﬂﬂ)x?gﬁ%e?lt% Ao Eﬁ%ﬁ‘%tr]aﬁ‘]]%ld%g’%ﬁd?%argyloxy Similarly,

unds”di scl o nat i
"allﬁ(ﬂ,tbiq" oaf'thooadht®y) s¢poestoican A1 (g@dlmmfmmlﬁlﬁ//e%ﬁﬁ&p inixated number

/92 24 08213; (vii) antisense
TRy atAc ‘gé§%ﬁ% uﬁﬁgchn ‘ch are directed to the

targets Ilsted above, such as ISIS 2503, an anti-ras
antisense; (viii) gene therapy appr oaches, i ncl udi ng
fo rA%mdﬁlleeeuaﬁm tsamheeylt tefers i aoupaokihe ahthegenerel mmhla -C(=0)-R,

wh g’lenel%élyap (jgtega;‘)’ydo oca.%(:f ﬁa (5%% ; Exar{l]ﬁlgs c?gzgouP%glc E;élg, but are not limited

to asughpﬁgyldﬂw%nu@ylrpaeﬁyﬁa@suyne deam nase t hymi di ne
ki nase or a bacterial nitroreductase enzyne and
approaches to increase patient tolerance to

cherDh A HaRYn, he {eﬁﬁ"ﬁm%ﬁ% a?f’fe? é’lﬁzé&ﬂnﬁ'mﬁﬁ&’& such moieties as can be

resi stance gene therapy,; nmunot her apy
repepmtabshbs general fodnaly: f or exanpl e ex-vivo and in-vivo

approaches to increase the immnogeni cCi of patient
tumour cells, such aE transfection mﬁth%%ytokines such
as interleukin 2, 4 Xeykin ¢ or —x R

granul ocyt e- macr ophage col ony stimulating factor,

wheagip20Bchigsdior represents an oxygen or sulfur, and R represents a hydrogen, an alkyl, an
alkenyl, -(CHz)-R*’ or a pharmaceutically acceptable salt, R’ represents a hydrogen, an alkyl, an
alkenyl or -(CH;),-R’’, where m is an integer less than or equal to ten, and R’ is alkyl,
cycloalkyl, alkenyl, aryl, or heteroaryl. Where X is an oxygen and R and R’ is not hydrogen, the

formula represents an “ester”. Where X is an oxygen, and R is as defined above, the moiety is
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decrease T-cell anergy, approaches using transfected
i mmune cells such as cytokine-transfected dendritic
wa@edos®169appr oaches usi ng cytoki ne-transfect ed POIYGBR004/003473
cell lines and approaches using anti-idiotypic
anti bodi es. Such conjoint treatnment may be achi eved by
way of the sinultaneous, sequential or separate dosing
of the individual conponents of the treatnment. Such
conbi nation products enpl oy the conpounds of this
i nvention. Conpounds of the prdsent invention may be
adm ni st ered oraIIy parenteral buccal , vagi nal,
refef@8 ft@herelwya al c%faosz g%&icﬁfbxl SR '8 @l Mrogen, the formula
I ntranmuscul arly, ane usl oplcally,
represntsen ametdxylic 'aq:1t1f aﬁbenet}bmmb'g% anRf &t hivydnogeal, the, formula represents

G A B R

forrthéla RdpteseiR @ "HASREB T srélgD eWeRX Ishesul @b hed Rfand R’ is not hydrogen
adm ni stration, the severity of the disease, age and

he {gsnyla repfesertiea phialestar. adewsth g;rsuifgr; kB 1$1b,ydfggqny the formula represents
a ”t%l%[%rb%%&leg ackg ”t\{’]ﬁe{a% ﬁgg Igan%l'ﬁ/’ ﬁyc%ﬁger\é\'gl%eafognfﬂa ¢ resents a

’thiblfernmat Oanhe oMet Bdrel, HberedX [Sailﬁdrﬁlu br&f R@ﬁﬁd)t&iﬁydfdsgen the above formula
ef fectjve anount of a conpound of the pre

reprepRpETR Tksioneo graywe Wherg Kéﬁ abg;nfbfansi Rfléélt/ﬁir@ﬁelil éh%\?boé(ﬁé‘eﬁﬁma is
S, omatically relieve in a
repl\%ggrnfrtr%ﬁ il h & n%fggé particularly a human the synptons
of |nfect|on to S|OM/the progression of infection, or
to edu patients npt ons of i nfectio

’Eefr} e GBPs éul%grana?ﬁg P AFHEC Wg lgeqré{:sép a moiety that can

ber@ﬁﬂé’&&%édtﬁ}ptﬂé Exeantbhguieonpounds of this invention,
i hert, pharnaceutlcally acceptabl e carriers can be

either solid or liquid. Solid f@rm preparations

include powders, tablets, digpegsile granules,

capsul es, cachets, and suppogitpries. A solid carrier

can be one or nore substance® ®hich nmay al so act as

di luents, flavoring agents, solubilizers, |ubricants,
wheseis Feanil R gara gesh I@denﬂng@réhsrepr@sem%bsebutdﬁos limited ntcahydaiggen, alkyl,

cyefika ke SL HPlet e bBR-FOSE SR, e TRARRSL v O

isin amxture with the finely divided active

conmponent. In tablets, the active conponent is m xed

mﬁth the carrier having the necessary binding
&@Es‘eh%éreh{‘ R hARL A Jﬁg?ﬁ? %Pt'-r@ Y3l @ PAS 46D rhdlety that can be

the shape and 'si ze desireéd. For preparing supposi t or

represanpasishyt thegenera foommlael ti ng wax such as a m xture of
fatty acid glycerides and cocoq butter is first nelted
and the active ingredient is ajspersed therein by, for
exanpl e, stirring. The nolten-$ei®Wgeneous m xture i s
then poured into conveni ent S|&ed mol ds and al |l owed to
cool and solidify.

wherein R is represented by but not limited to hydrogen, alkyl, cycloalkyl, alkenyl, aryl,
heteroaryl, aralkyl, or heteroaralkyl.

As used herein, "halo" or "halogen" refers to fluoro, chloro, bromo, and iodo.
"Counterion" is used to represent a small, negatively charged species such as chloride, bromide,

hydroxide, acetate, sulfate, tosylate, benezensulfonate, and the like.
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Sui tabl e carriers include nmagnesi um car bonat e,
magnesi um stearate, talc, |actose, sugar, pectin,
wa@leoos016999 st arch, , tragacanth, nethyl cell ul oSECT/€BAI0K003473
car boxymet hyl cellulose, a low nelting wax, cocoa
butter, and the |like. Some of the conmpounds of the
present invention are capable of formng salts with
various inorganic and organi c aci ds and bases and such
salts are also within the scope of this invention. For
exanpl e, .such conventional noep4toxic salts include
those derived frominorganic acids such as
hydrochl ori c, phosphoric, and the like; and the salts
prepared from organi ¢ acids such as lactic, naleic,
CI tAcs wed beming 'aloatietlh asne&zudéd)nmmc;luqler bdth beancherbanst Séralﬁhéfcham
enbod
satuyaisa SiphEic AR FOUPA S ins B B A uoer AE PGPt HgPhs, substtuted

with D8r iB& Iﬁ\lﬁ?ﬂéﬁ Ifor Ekﬁﬁﬁl@Ef@VFQ Wh@febkﬂ:llrtg 3R] &cv€1)). Examples of

treatnent) mamral s incl uding humans, it is normally
halofaﬁqyirmlchxdeobut ﬁremm éurrdmdd@, twﬂumomeﬁn@anghlpmnﬁbﬂemnt@fmoroethyl

re B AEEE5, 2532 TR OTRS bR Op R 8

hepRBAGFEHESHIA. I "FRl0aUQIPO R thic@BedXo rhétins Haloli g@(ﬁhﬁm}deﬁhsd)above with the
contain, or be co-adm nistered (sinultaneousl

mdlg«'@tqdjewnb%ﬂqu}rbﬂp erpmsptiacknd thiueh ga axreedITiigeC e’é%]’éﬂf’s
trlﬂl%r }ﬁ% hl‘(l)gy é;é La&l%@ldeﬂg)isﬁ, %[tmﬁ'a[n%emoi? O tﬁ@ﬁﬂé t"H@f&%lkylthlo" is
refrerrea’t erern. e ern1conp03| ion I's Int
inteh@ed toGhdad e Halvalldyd pravipasidefinaf atiolve wathtthe/ mdmatqdamﬂ:ter of carbon atoms
a pharmaceutical ly acceptable salt with a
aﬂwﬁﬁéﬁWﬁ@é@Fﬁ%@h@?ﬂéEEeptabIe carrier. For exanple this
i nvention may be fornul ated by nmeans known in the art
into the formof, for exanple, tablets, capsules,
aqueousdderet ihe wmasmprowstmgm@p@n@ ginsp” Wearisgeroperary substituents

el

xdnI& Flsh@profiding Sfoup@MmeNideledterssT @ afboR glidialidy silyl ethers of alcohols,
i ntravenous, intramuscul ar or infusion) sterile

andaiq@teb@sd ketalsiof pldshydesiaod keronesigansetivelpn $he fielsk efprotgcting group
cheglﬂr}‘sgraé}?g Seﬁlsrevgﬁlgg é(f}? eéln?: glﬂgip o%{utté % M r}“;rlofé‘z'ﬁveS 8L‘Ws%@rgamc
SynyikR FPERPWhleRENGY ek, 199Dyt i ons of t he act | ve
conpounds nmay be nentioned as an exanple of liquid
preparations suitable for parenteral adm ni strati on.
Li gul 0 GRIRGS '"élll q uac&ﬁﬁa §<9:ePl%blf o ?é&i HePeifl 96 Hf&1QB those
i n ‘aqueous pdl hyl ene gl ycol sol ution.” Aqueous
cong@iutdd, anserfaby, canpdsitaairs mcﬁmcwsagnforramwbe:hw@ preithen thgyscope of sound

li ssolving th tive, conpone n.wat er..and
medi patgre SRR U FSRSTAh &lﬁdhﬁ%ﬂu@%‘e@mﬁ%&gﬁgﬂ goimals
withdtit %%&@&10«9 to"%g'fi}tgt fmt’%ﬁo{; ecﬁleffﬁg resPERA8 0ot ot Bt TREB1EM R SofPlication,

oral use can by dispersing the finely divided
conantnsuelteewnbamasonabﬂﬁ bmwélﬂnsbg@élpher with a viscous

mat eri al such-as natural synthetic guns, resins,

nmet hyl cel | ul ose, sodi um car boxynmnet hyl

As used herein, "pharmaceutically acceptable salts' refer to derivatives of the disclosed

compounds wherein the parent compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic
acid salts of basic residues such as amines; alkali or organic salts of acidic residues such as

carboxylic acids; and the like. The pharmaceutically acceptable salts include the conventional
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cellul ose, and ot her suspendi ng agents known to the
phar maceutical formulation art. The pharnmaceuti cal
W@ 0mp0%$4909 ons can be in unit dosage form |n sEChGBoEI003473
the conposition is divided into unit doses contai ni ng
appropriate quantities of the active conponent. The
unit dosage form can be a packaged preparation, the
package containing discrete quantities of the
preparations, for exanple, packeted tablets, capsules,
and powders in vials or anpoulass. The unit dosage form
can al so be a capsule, cachet, or tablet itself, or it
no&%?ﬁ%lﬁ BEnme EH% a#@;r%rp%ﬁnﬁ%ltggﬁg@?a_gée t %&gﬁguwn%af?hﬁ&?o Gor example,
frommionthotic ufoe@tmoomrgkmm acids.dot example suck comv@ntional non-toxic salts

f check ol. nt se hayve heen
inclyf o Bl e OB PRAE i RAER SbP D gid SRpTRBOric, and the like and the
sdt%%e?&'éﬁ%ﬁm%rgﬂhfc%icﬁ sh@Pi 1Agict Mafho Pltﬂ I 5en2bic ShE@&i&ifonic, and the

and t 6 therefore have antiproliferative
hh%ffects Therefore it is believed that the conpounds
of formula (1) may be used forthe treatnment of
neopl astic di sease. Hence conpounds of fornula (I) and
t heThe shatthaccatiSalBXResstesle batsE tachededt aE8hINGH can be synthesized from
neopl asti ¢ di sease such as carcinoma of the brain,
the ppEgAieOmpeVAd fhat Comiains 8 BR%A Or aidis maiely byldonventiopalemical methods.
0
Gefd 8T s U5l e A2k ENbE 05,200 L TEOON B FMTREB e compounes
with aswichigmesc amohntas thehppnopriate Bak 00 AEid in vatet 08 ar 'mm’gamc solvent, or
. and ostegparcona I n addition, conpounds of for
in 2tz of the d§ 0 egREEA M RTIARROUS SR04 lﬂf"of‘rth?fh%thb’]raéﬁia% Rhanol,
mo@% lQﬁg&ﬁ&gﬁﬁghﬁemgaseases It is expected that the
ounds of formula (1) would nost likely be used in
conblnatlon with a broad range of DNA danaging agents

but , coul.d al. sq. be S si.ngl e ent. er.a
¢ heAE B DRUE 5T B NONCD 0 SHAD a BN o rBY STl or cleavable
este@dEa @6m?&§r131 FIBETImMUARSE) thREGnREA V¢ ABo 20 a8 dadky! gré&)p For example
value of 100 micronol ar or |ess. For exanpl € conpo
amigp agid£Ai6rse Cs Akox winethybotopslikeemethoi pmeiiy1; Qw@lkmymxymethyl esters

y Vitro ass ures..th

kel PSPt e Bl et B ST i A o
cyclbhe®y]arbonydonyettss edetoryetok R \or bHSspAdfAnRdicictiadedtits.t he

GST tag. Purified protein and biotinylated peptide

substrate (Cdc25C) is then used in a 384 well

aut g A5t

Spe‘)ggr?hfe ﬁ%‘;ﬂ ‘%@é‘% ?6 &él ra1 z Qﬁle@ér%e react| oﬁpé%ﬁaflt o mdlcate 2
compomeaﬂ thans safﬂoqmmlyadbmsn t@smvﬁs dsolatioh tep b atefubdapiras ofi pmglty from a

| ut.i on serles f CQ oun? and controls. Cold and

readiign WG, 260 M paciols ANGTRREUFE 388 ton.  Af t er

2 hours, a SPA bead sI urry, CsCl2 and EDTA are added

to stop the reaction and capture the biotinyl ated

pe pifhecbelti Rhegrdreatment dereddwmint odydis- a@pﬁ@bmmﬂe theeepg or may involve,

zed a s.det erm ned i ndi vi

im a5 8 RO B A SR iy S Ol e Tlithprapy or
cheARERHPYS Shftectahdthdrip PhaPilitiudethe i s of e following categories of anti-

tumor agents:

1) antiproliferative/antineoplastic/DNA damaging drugs and combinations thereof, as used
in medical oncology, such as alkylating agents (for example cis-platin, carboplatin,

cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas);
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abrogate the DNA-damage i nduced G2/ M checkpoi nt.
Conpounds active against the enzyne (< 2 uM are
WO e®@sethodn t he cel lul ar assay. Briefly HT29 cePtBHGB2004/003473
(colon cancer cell line, p53 null) are plated in 96
wel|l plates on day 1. The follow ng day, cells are
treated with canptothecin for 2 hours to i nduce DNA
damage. After 2 hours, canptothecin is renoved and
cells are treated for an additional hours with test
conmpound and nocodazol e, a spiggdl e poi son that traps
incells in mtosis that abrogate the checkpoint.
antlﬁﬁ Jbglrl%g r?%: gﬁﬂ?ﬂlé ﬁrgts 8 :}gtagée k@'@?ﬁﬂﬁra o Sé‘%.g E%ﬁhalf;di’{)uracﬂ and tegafur,
raltlhekednﬂdblﬁnﬁxalﬁdcylt@ih&l adbinbdite, Hydrhgtred yrd g@nd:ltzémne(),eiritltumour

nb b t
antipjorgt (fer PiveRRIe %’#ﬁ%ﬁ s i 5 ontiey SR oo Bipieg daunomyein,

ep1rﬁ§1cg1 ﬂléﬁﬂ g&ﬂl lc f&Etlﬁ&ﬁﬁQﬁﬁﬁ@ﬂnthWrﬁaﬁtﬁiﬂ&w azents (for

use npoun tested in a 12-poin 0Sé response
examplet vingd alkzloids lllaavmmSHanmmymemnea nohdEdBdsndienercthingand taxoids like

f d
o D B BB B o of RGLF 3 ) B B cposie
andKEAPEIdD aRBRrRK] ﬂo @c@cdnn irtdoRecah bn@EarRpiotieLia) 8¢ N6&Brentiating agents
The conpounds of é(present i nvention can be

(forwm@sédi@mwtmgmah AcisogEneie geidiape densetingde);
(ii) Og%y&%sg rt%vggt?%s cl:ltagﬁa‘(i—:\l{rlng%s %Qn%g?or@l e. t%ﬁéﬁ?%‘g?&ereﬁffene raloxifene,

dro@ﬂﬁ'éﬁar@h@db)@%rtebmﬁar@geh|ré@@tdrIdotvlﬂ&egﬂitorsfﬁfb?rfbxampfeddblestrant)
i nclude, but are not linited to those escri bed
antlB’éqlf@ﬁPnSqur eﬁ@ﬂ@k@&lﬁ@@ga@}%ﬂuﬂ%@@ Alutagni nélwproterone acetate), LHRH

3 t

AR LS EDEShle b AKREERS oo KRR hoscatonens

(foﬁaanﬂplecmsgeaﬂdl dcetatw)) amatasl@mrblwfmle aBremastrozole, letrozole,
reactions are performed mgolv nts ropriate.to the

vorRaSlkgeidh & eEiveramRe PN RSB SR EHAS S S BEERAe:  or

oS D LA o s i

matifnastst etnd intebitierd ef mtodmriset plasmaloepaciyeme teceptac funstion);
condjtions,. inc ng.choi ce of sol ve reacti o
()5t rBLIHERS! erenbpe H‘g?‘é‘ﬁtb% S riamols i PGS ifiide growth factor

antiBYBIRE, B 1888 WREHUPartbeERE Uoe ExanisIe tkferHﬂﬁeéﬂbEPaﬂﬁ)oH %astuzumab
condi t1 ons standard for that reaction, which should

- [HerezptinT™)] and dloganitizetib byntiredy skiukimab G226 e famesyl trengferase mhlbltors

tyrc%gr}% liatg(fg gn%‘pfgqrg ?Iﬁgssefkllll}h)é 815113? he & égaétﬁ{sofo% e\y}%r%lple inhibitors of the
epid@@fal SosvtPfactdrainy @I@ﬂé)emﬁ@lé EGRR fhﬁﬂ@&iytdéine Kiv s irfhfitsitors such as N-

reagents and reactions proposed. Such restrictions to

(3-ahiero<k; Beroplmy)s/-meiioxbi-6aemarmholiBersape ) @ingzelin vamine (gefitinib,

C J iy
A2 RSHLAERERT 6 b PSR ARIREAT 4 it
OSL$24).andlteacsylamidorl-(Bahéuro-ad-Sudrophenlyh - @amptphslinopropoxy)quinazolin-4-
contai ned herein are either, come CI aI | y. avali I%EI e .or

amige §CT L)) ﬁorpﬁxéﬁla}eéahl@}}ogﬁqﬁ%plate gTPWHR aqtpRbfamily and for
e hilidrs §i%he R D& H Rdo? feaC“ ons are

e (st at |rsons % éiﬁ I(Ypeérm\(;e]t ati 8ns o ‘the preparation

(v) of animgiogerit egemltsammh ag) thoat¢ ehichlishibit the effects of vascular endothelial

growth factor, (for example the anti-vascular endothelial cell growth factor antibody

bevacizumab [Avastin™], compounds such as those disclosed in published International Patent

Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and compounds
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and exanpl es used herein. General procedures for
meki ng the conpounds of the invention is as

wo edosoodThe first of these procedures initiatPCT/GBoIMMA3473
conmon intermediate. This internedi ate 2-
am not hi ophene core is produced by a one-pot GCewal d
synthesis fromreaction of cyanonethyl acetate with
vari ous benzal dehydes and el emental sul fur under basic
condi tions shown below in Schenme I. Q _J TEA or
Huni g' s Base DMF Schene | |If ympt-. commercially
avai | abl e, the correspondi ng benzal dehydes coul d be

AR B OOP R B B PR QBB uvtion e
angldsBAin);DMF R O toluene R O -78 C Schene Il Conpounds

.of Formula (1) can then be _synthesized fromthe i )
(vi)geneisailadarmagstyg 2eeRissHONES degbreiasttingt 9w qompouRdndisclosed in

Inte%ﬂt%wal-rpﬁerfti\ﬁ@ﬁicggdﬁg m gﬁ%égggﬁ‘vgﬁd%ém% '68/416%9, WO 01/92224,

I nvol ves a 'nre rom feact on of
WG02/h4434 drel WO @0&R18acet yl - protected or free urea wth

(vii A ?s%?e%h%'_aﬁﬂ,&%} %ﬁor a%%gcp %ﬁigHgge &?e%%ﬂ%&@ﬁq%zets%ed above, such as
ISIS 2503, an anti-ras antisense;
(viii) gene therapy approaches, including for example approaches to replace aberrant genes such
as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy; and
(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such as
interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, approaches to
decrease T-cell anergy, approaches using transfected immune cells such as cytokine-transfected
dendritic cells, approaches using cytokine-transfected tumour cell lines and approaches using
anti-idiotypic antibodies.

Such conjoint treatment may be achieved by way of the simﬁlténeous; sequential or -
separate dosing of the individual components of the treatment. Such combination products

employ the compounds of this invention.

Compounds of the present invention may be administered orally, parenteral, buccal,
vaginal, rectal, inhalation, insufflation, sublingually, intramuscularly, subcutaneously, topically,
intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, intrathecally,
intracerebroventricularly and by injection into the joints.

The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the attending physician, when
determining the individual regimen and dosage level as the most appropriate for a particular

patient.
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MeOH OV R NH Schene 11 An alternate nethod for the
generation of simlar conpounds is described in Schene

WO 050989 general route utilizes the sanme starPCTIGB2004/003473
2- am not hi ophene ester from Schene P but am de bond
formation is executed fromthe reaction of the
correspondi ng carboxylic acids with various amnes. A
vari ety of coupling agents can be used to effect this
transformation including EDCI, D C, BOP, and HATU
under standard coupling nmethoggvery famliar to those
practicing and trained in the art of organic

SYMAheftSive bt Lbriqunl®r fﬂe\'}géseﬂf VB Yon4bL dsel if tﬂ’rl]erapy of

then perfornmed using a sinple two-step reaction w

infectiow 13| aprapammat yiffisientytasgiptonuiticaliyectlibye ol awagdlodided animal,

a ia in t hanol . . .NaOH.OH, MCH Rl NH_H )
PariaR TR BAPHL B NPRISTENGE ITRE s 1 1R R BRETRFIOB ifestiop. or to reduce
in pABertOONM skptdd®s dQhleeMbiGe BRRBFBSHING wordehe ami de

product fornmed prior to urea generation in Schenme IV o

carfdy@reppoidg phamageutinahcampasitinad iftenethe ¢pmphendsa riis inygntion, inert,

of var.i Qus substitut.ed ureas. where,R j.s..not hydrogen. .. )
phafaaceRfibiS Pt RlL kLS B8 RiDRORg S liguil §otthR Bhspasions incluce
poviliéEs Ziblds, digperséilé @RB)les WapSiddsh oahbd] nd sdppediriagd

am nes (in particular hydroxylam ne hydrochl ori de), )

| et soli¢earHer eandsrqng Pr Hore sibistsnsess Whichi majt dlgp 3w @ fiuagnys. flavoring

IR s LRI, L o T A e s e
alsdist @y @cypdujdtinganateypdli onal | y

In powders, the carrier is a finely divided solid, which is in a mixture with the finely
divided active component. In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the shape and size desired.

For preparing suppository compositions, a low-melting wax such as a mixture of fatty
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by,
for example, stirring. The molten homogeneous mixture is then poured into convenient sized

molds and allowed to cool and solidify.

Suitable carriers include magnesium carbonate, magnesium stearate, talc, lactose, sugar,

. pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low- .

melting wax, cocoa butter, and the like.

Some of the compounds of the present invention are capable of forming salts with various
inorganic and organic acids and bases and such salts are also within the scope of this invention.
For example, such conventional non-toxic salts include those derived from inorganic acids such
as hydrochloric, phosphoric, and the like; and the salts prepared from organic acids such as lactic,
maleic, citric, benzoic, methanesulfonic, trifluoroacetate and the like.

In one embodiment a compound of the formula (I) or a pharmaceutically acceptable salt
thereof for the therapeutic treatment (including prophylactic treatment) of mammals including
humans, it is normally formulated in accordance with standard pharmaceutical practice as a

pharmaceutical composition.
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substituted”R4 R2 O=C=N NH Schene V NH, DME, reflux N
Schene VI CDI triethylam ne hyrdoxyl am ne

why@sooori de THF R Schenme VI An additi onal PemneBad04/003473
process presented in this invention involves an
i nprovenent on the construction of general conpounds
with formula (1). The nethod, ‘which enpl oys a Suzuki
Coupling of a 5-bronothi ophene internediate as its key
transformation, is shown in Schenme V . This nethod
al lows for increased di versi typomuch later in the
syntheS|s and is anenable to parallel conbinatorial

Ig%qalttlﬁ)fl Qi h’fpgﬁ fid eseg? ([:Hrfgflﬁé)r?ﬁllxe%/ p}gag@ J:é?l!ﬂéﬁ composition of

2-am no |op ene- car boxy

thisfinedneioh ethyassot doatdi,ioz bk @badmangthred r(ﬁmultﬁn&duela&d sb(y.lentially) with, one
selectiveg)r, nati o a the 5-position vvlth brom.n

or meye @@@gxpago cal agga d’la ysfin ]t_rﬁ%nr%rqﬂeétg@q{@ gpwﬁquﬁns referred to

her@dfMoONi @ in nethanol foll owed by Wi nreb am dation
yi el ds the common |nterned|ate St andard Suzuki
r edEhe tenn cmngomﬁwms inteadadte maduds| thy &etrrudationrudithe/active component or a

a%pfri] Sl t h g e %ﬂt.lt %&@%ﬁ%@e%ﬁeﬁré&zﬁ%‘fe %g?%%dexample this
invétiR rﬁa;@e formulated by means known in the art into the form of, for example, tablets,
capsules, aqueous or oily solutions, suspensions, emulsions, creams, ointments, gels, nasal
sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation, and for
parenteral use (including intravenous, intramuscular or infusion) sterile aqueous or oily solutions
or suspensions or sterile emulsions.

Liquid form compositions include solutions, suspensions, and emulsions. Sterile water or
water-propylene glycol solutions of the active compounds may be mentioned as an example of
liquid preparations suitable for parenteral administration. Liquid compositions can also be
formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for oral
administration can be prepared by dissolving the active component in water and adding suitable
colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous suspensions for

oral use can be made by dispersing the finely divided active component in water together with a

.. viscous material such.as natural synthetic gums, resins, methyl cellulose, sodium carboxymethyl

cellulose, and other suspending agents known to the pharmaceutical formulation art.

The pharmaceutical compositions can be in unit dosage form. In such form, the
composition is divided into unit doses containing appropriate quantities of the active component.
The unit dosage form can be a packaged preparation, the package containing discrete quantities
of the preparations, for example, packeted tablets, capsules, and powders in vials or ampoules.
The unit dosage form can also be a capsule, cachet, or tablet itself, or it can be the appropriate
number of any of these packaged forms.

Compounds of formula (I) have been shown to inhibit checkpoint kinase activity in vitro.
Inhibitors of checkpoint kinase have been shown to allow cells to progress inappropriately to the
metaphase of mitosis leading to apoptosis of effected cells, and to therefore have anti-

proliferative effects. Therefore it is believed that the compounds of formula (I) may be used for
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THF Br' di oxane/water 8 C Schene VIII If the final

conpound generated from any of the above-nenti oned
woreilod®oDr schenes has a protecting group on PCT/GBY@A/003473

(in particular a carbamate) or oxygen (in particul ar

an ether or ester) present anywhere on the nol ecul e

standard nmet hods of renoval can be utilized to

generate final conmpounds. Shown in Schenme I X is the

general nethod used for the deprotection of a

tert but oxycar bonyl carbamate -t3p-yi el d the secondary

am ne product (R =XNHR3) as the correspondi ng

' AL I

the B P R HER RSB e tbrm G ARG S sl are expected
to be @eiite apainat tdophstiodiseask Bucnischardimomaofihe bregn, dirkast,iodery, lung, colon,

Bot h_ of these. nethods are very famlJlia ith th
Progiats; ks qihenissugs, asowelﬁﬁ%jahlfee%gw%gwim%w RpFOT thg gentral and
periph&XPRlEvAls s%fténs%t, EHBer tHEROANRES Sich ba Phe@anbndeCMRcomas, fibrosarcoma and
Name Ex. (MFL, H NVR (d - DVBO E

ynt hesi s | UPAC Nane ; S or
osteAREromal bealdiicat eempounds wi eultihod aBetespedteship be useful for the

trea%%%r[q(g)gfe} ?}\@%)ratlyezégéa%is . gg?s;ﬁxz)%iﬁsc{ that t%llébcbmtpglrlrgcfsbo tfgllmula (I) would
modt (i&BlyHRGREPRINOMARATYR] with § Brdad range 90 DN A Abthagidg @RI but could also

2H), (di et hyl am no) et hoxy] phenyl }-3- 1 560 3.30(m
be ugpff as 2siggledgenizH) , |1 |

t hi gyl  noYi par idhnes -
1 o SR UBpb AR AR (Rl eentiachiBpin 0 or g asays
desdritba(te]lovdid) having3m(¥Cso Gdlipe of 100 micromolar or less. For example compound of

example 2 has an ICsg value of 10 nM.

Checkpoint Kinase 1 Assay: This in vitro assay measures the inhibition of CHK1 kinase

by compounds. The kinase domain is expressed in baculovirus and purified by the GST tag.
Purified protein and biotinylated peptide substrate (Cdc25C) is then used in a 384 well automated
Scintillation Proximity Assay (SPA). Specifically, peptide, enzyme and reaction buffer are
mixed and aliquoted into a 384 well plate containing dilution series of compounds and controls.
Cold and hot ATP are then added to initiate the reaction. After 2 hours, a SPA bead slurry,

CsCl12 and EDTA are added to stop the reaction and capture the biotinylated peptide. Plates are
then counted on.a Topcount.. Data is analyzed and IC50s determined for individual.compounds. .

Abrogation Assay: This cellular assay measures the ability of CHK1 inhibitors to

abrogate the DNA-damage induced G2/M checkpoint. Compounds active against the enzyme (<
2 uM) are tested in the cellular assay. Briefly HT29 cells (colon cancer cell line, p53 null) are
plated in 96 well plates on day 1. The following day, cells are treated with camptothecin for 2
hours to induce DNA damage. After 2 hours, camptothecin is removed and cells are treated for
an additional 18 hours with test compound and nocodazole, a spindle poison that traps in cells in
mitosis that abrogate the checkpoint. Cells are then fixed with formaldehyde, stained for the
presence of phosphohistone H3, a specific marker for mitosis and labeled with Hoechst dye so
that cell number can be measured. Plates are scanned using the Mitotic Index protocol on the

Array Scan (Cellomics). As a positive control for abrogation, 4 mM caffeine is used.
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2-[ (am nocar bonyl ) am no] - 5- {4-[ 2-
(di et hyl am no) et hoxy] phenyl } - Npi peri di n-
wW@2000iddephene- 3- car boxam de 2 460 111 trifl uoPOBGBR@UDO3473
2-[ ([ (am nocar bonyl )am no] 5-{-3 - [2-
(di et hyl am no) et hoxy] pheny }- Npi peri di n-
3-yl t hi ophene-3-carboxam de 3 460 Il trifluoroacetate
1.76-1.49 (m 2H), 1.93 (brs, 2H), 2.85 (t, 2H), 3.16
(s, 1H), 2-[(am nocarbonyl)am no]-5-(4- 3.22 (brd,
1H), 3.31 (brd, 1H), 31 -
met hoxyphenyl ) -N-[ (3S)-piperidin-3- 4 375 3.77 (s,

Corfng P e R8s
detef®ineditr in8ivitkhal chmgddnds.J=7. 33 Hz), 8.65 (brs, 2H),

10.81 (s, 1H MeOD; 7.65(d, 1H), 7.30(dd, tert-butyl
3-{[(2- 2H), 7.20(s, 1H), 6.90(d, 1H),

[ ( al"HeQ:gﬁ@BE df)tﬁég%rg%l% ;(r)ﬁ/f]e%tﬁ%l{n §an e éﬁé{éﬂ%% %"%nuéglze?% Ways well known

to oﬁd:-&lgll@d Bﬂberart 4Hprgahicisynthesis. The compounds of the present invention can be

sy EEeCIE P SRR PFA: SREREEYUn SYHBYH mefpds Known n the ar
of S%Tﬁbﬁgfd‘@fﬁm ch&nﬁé& Sor vahbtionk tiHeén asCldrddRER by o8 dalled in the art.

(am nocar bonyl )am no ]-5-{4-[2
Sucht n@lhc(dg 1nc2uge but @g(mq hrmq;d to, those described below. All references cited herein

areﬁ re‘t%; l)raf)%]rar'gé)& nttﬁeol%( Xxltﬂet?zw riafeNéncg. 460

The novel compounds of this invention may be prepared using the reactions and
techniques described herein. The reactions are performed in solvents appropriate to the reagents
and materials employed and are suitable for the transformations being effected. Also, in the
description of the synthetic methods described below, it is to be understood that all proposed
reaction conditions, including choice of solvent, reaction atmosphere, reaction temperature,
duration of the experiment and workup procedures, are chosen to be the conditions standard for
that reaction, which should be readily recognized by one skilled in the art. It is understood by one

skilled in the art of organic synthesis that the functionality present on various portions of the

molecule must be compatible with the reagents and reactions proposed..Such.restrictions to.the

substituents, which are not compatible with the reaction conditions, will be readily apparent to

one skilled in the art and alternate methods must then be used.

The starting materials for the examples contained herein are either commercially available
or are readily prepared by standard methods from known materials. For example the following
reactions are illustrations but not limitations of the preparation of some of the starting materials

and examples used herein.

General procedures for making the compounds of the invention is as follows:



3.60(m 2H), 3.48(m 1H),

pi peri di n-4-ylthi ophene- 3-carboxam de 3.42(m 2H),
W@2@30t909%H), 111 3.13(m 2H), 2.1 4(m 2H), 1P@BGBR004/003473

2H), 1.35(t, 6H) CDCI3; 11.30(br s, 1H), 7.50

2-[ (am nocar bonyl )am no]-N-[ (3R)- (d, 2H), 7.05(d,

1H), 7.00 (s, azepan-3-yl]-5-(4- 1H), 6.85(d, 2H),

5.15 (s, 2H), nethoxyphenyl)thi ophene-3- 7 389 4.20(m

1H), 3.80(s, -3H), 3.10 IIl carboxamde (m 1H), 3.00

(m 2H), 2.80 (m 1H), 1.80(m32H), 1.70(m 3H), 1.50

(m 1H) MeOD; 7.43(d, 2H), 6.93(d, 2H), 6.92(s, 1H),

Z‘r 3@lﬁéﬁﬁrsie b l_}:)hei!‘ rgce[d(lfes %ml_lbﬂt‘ép EBES 4 iimda Y GRdPROYTHis intermediate 2-

ammc){mop[h@né mrensﬁyﬂodmed@)yet drexpot Sleavald s}yntftt’@ﬁ B Rfantionl &)

cyagorélﬁtgmgr{ac%tgge wi h o hbI e%&%y%?ﬁi%m %%trﬂandsxi_sasm conditions

shownde{dw 1r5$‘5hehﬁ@ 7.61(m 1 H, 7. 57(5,
2-[ (am nocar bonyl ) am no] -5-{4-[2- 1H), 7.49(m 1I—I)O
7.47(d, 2H), (di et hyl am no) et hoxy] phenyl } - N-[ 3-
7.23(t, 1H), 7.03(dd, 1HNc">c
(hydr oxy D em@l]th.ophene2¥ 9 483 6.93(d,
4.52( & /III carbo>§a\mdetr|fluoroace’a/t
4. 27(dd 2 4. 31 (dd%\%g@ ’Hu?hg%%(age 4H),

MeOD, 7.62(s, 1H),

<

Scheme I
If not commercially available, the corresponding benzaldehydes could be synthesized

using some or all of the transformations described in Scheme II.

R5X ‘
ol \ COMe - Cs,CO4 o ST TCOnMe DIBAL sl Y~ “cHo
I DMF R°0—3 = tgléj%ne R %

Scheme I1
Compounds of Formula (I) can then be synthesized from the general synthetic methods
described below in Schemes III-IX. The first general method shown in Scheme III involves a
Weinreb amide formation from reaction of either the trichloroacetyl-protected or free uréa with

an amino aluminate organometallic complex.

Q 2 ] :R2
0013 OMe Va N
1—
//\NHO RI—NH //\NHR
[ s AMe ] S
N,
HSO/ 0)\}'\4‘)\\0013 THE H5ox o’ NHa
NH,
MeOH
Q
OMe
1\ "
RO J
NH
(o) 2

Scheme ITT
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2-[ (am nocar bonyl )am no] -5-{3-[2- 1H), 7.24(m 1H),
7.13(m 1H), (diethylam no)ethoxy]pheny }-N 6.87(m

waklos/04985( dd, 2H), PCT/GB2004/003473
pi peri di n-4-ylthi ophene-3-carboxam de 10 460 3.59(dd,
2H), 3.46(m 1H), 111 trifluoroacetate 3.40(m 2H),

3.31 (q, 4H), 3.10(m 2H), 2.1 6(m 2H), 1.83(m 2H),
1.34(t, 6H) 2-[(am nocarbonyl)am no]-N-(2-

am noet-hyl )-5-(4- MeOD; 7.38(d, 2H), 7.36(s, 1H),

met hoxyphenyl )th i ophene-3- 133335 6.82(d, 2H),
3.70(s, 3H), Ill carboxam de 3.57(dd, 2H), 3.10(dd,

2 H)An Qlte?xgaté fHetf%’d)for éle%%ne(rgmor?(h* snﬁﬁ%o%%oﬁ%&ls isde@}bedin Scheme IV.
Thlszgein(eamrmm amlmm yhhe) éiimemtf]mﬁg 24mlﬂ®ih®pB@e+@)er frony$chesie I but amide

boné Egrmagog%s %E&Eu E%f'}(l%gL@X g%a b\l{)li) ﬂllp tng ﬁgﬁgs_pénglgg 6&8#}& acids with various
amﬂ(ﬂ?s) A zar{]e'i_?y 6fjeou¥iﬂng &g&ltﬁé’an"ﬂ?e)use(ﬂ td ef?ec@ thi{ fansidfnati8n @ftluding EDCI,

8.43 (d, 1H, J=9.10 Hz), 8.65 (d,
DIC1 BOPJ ﬁ@d H@ﬂf-ﬁi pndq@t@glar@g:ougl m@t@gﬂs wer fqmilian {q)t] those practicing and

tralrﬁ_i‘fg th, ag%%_P drg%rp‘g: g?{% esf ﬁ(?/ gﬂ%{llno)%ﬂlﬂao Xnafrf Bﬁ?ha%)ﬁre lsSrillérm)erformed

using-a%¥hple tWo)step/red{dn, wittfrichloroacetylisocyanate followed by cleavage with

pyridi n-3-yl t hi ophene- 3-car boxam de 13 454
ammonia in methanol.

Q H2
/
OMe R 4
—_ I \
) g~ NH carbodiimide
K DMF
R*0
O 2
N R
4 ’,
OéC \"/ N\R 1
o) _NHy 1 \
)\\ MeOH / S NH
THF N~ CClg ¢
H RS g’ NHz

Scheme IV

As shown in the following Schemes V-VII, the amide product formed prior to urea
generation in Scheme IV can be used as a common intermediate for the formation of various
substituted ureas where R* is not hydrogen. Reaction with isocyanantes, acyl azides (in particular
pyrazine acyl azides), or carbonyldiimidazole and amines (in particular hydroxylamine
hydrochloride), leads to the creation of various substituted secondary ureas where R*is selected
from OH, optionally substituted carbocyclyl, optionally substituted heterocyclyl, or optionally
substituted C;.galkyl.
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11. 35(br , 1H), 7.50 2-[(am nocarbonyl)am no]-5-(4-

(d, 2H), 7.15d, 1H), 6.95 (s, . Q R2
met hoxyphenyl )\ N- [{3S)-1 - 1H), 6¥90(d, 2H), 5.30 (s, N
2H), methyl azepam 3-yl ]t hi apsemeN 3- 15 403 4. 20(m \
H) F(Z 85 111 Pnrhnva,m_da.hydroch orid R
rsolM 1H), 2.60 (dd, 1H), 2.R%0 NH
. ' ¥ 00 (m 6H MeOD: 7.84(s,(Z S )\/W
2[(amnocarbony|)amno] 5-{3-[2- 1H),; g N
7.63(dd, 1H), 7.35(t, 2H), H
(di et hyl am no) et hoxy] phenyl§chdndedv 7. 32(m 1H),
7.22(m 1H), (hydroxynethyl)phenyl]thi ophene-3- 16 483
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3.63(dd, 2H) 3.37(q, 4H), ild40t 6H)
R2 N3 R /R2
e o w
/ \ ' 5 d
R5O\ / s NH DME, reflux R O\ / S ;H\ QN
N
o H
Scheme VI

CDI
R triethylamine
/ \ hyrdoxylamine hydrochloride
RSO—_[" THF
~__ / S NH,
N
Scheme VII

An additional general process presented in this invention involves an improvement on the
construction of general compounds with formula (I). The method, which employs a Suzuki
Coupling of a 5-bromothiophene intermediate as its key transformation, is shown in Scheme
VIII. This method allows for increased diversity much later in the synthesis and is amenable to
parallel combinatorial methods of organic synthesis. Commercially available 2-amino-
thiophene-3-carboxylic acid methyl ester is protected as the trichloroacetyl urea, followed by
selective bromination at the 5-position with bromine in acetic acid. Removal of the protecting
group with ammonia in methanol, followed by Weinreb amidation yields the common
intermediate. Standard Suzuki reaction conditions are then employed to finally generate the

target compounds.
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t?lf)\oroacé\!“aite 3. 65(

1, 3. 37( ?’SZQH'Q‘D , 2. NH
2MB(m™iH), 1. 1.22 (emggggvatea 1=1 ”
o 2
"
Scheme VIII

If the final compound generated from any of the above-mentioned methods or schemes
has a protecting group on nitrogen (in particular a carbamate) or oxygen (in particular an ether or
ester) present anywhere on the molecule standard methods of removal can be utilized to generate
final compounds. Shown in Scheme IX is the general method used for the deprotection of a tert-
butoxycarbonyl carbamate to yield the secondary amine product (R>=XNHR?) as the
corresponding hydrochloride or trifluoroacetate salt. Cleavage of methyl ethers to phenols (not
shown) is affected by reaction with boron fribrdrnide in methylene chloride. Bofh c;f these

methods are very familiar with those trained in the art of organic synthesis.

A HCl N
N\ Boc dioxane N\ H
/ \ R? or / \ R
5 TFA 5 =
R O\ / S NH - CHoCly R O\ / S NH .
AN )\N/ X )\ /R
O g N

Scheme IX
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car boxam de-[ (am nocar bpnyl ) am no] { 3\ttag,&f 114i50.58, br s, 1H;
-yl -5-(4-met hoxyphenyl )t hi pphene- 3}3 9129, BAS, 1H; b 8.39, d, 1H;
2-[(aminocarbonyl)amino]-N-[(3S)- 87.82,s,1H; § 7.48, d, 2H;
azepan-3-yl]-5-(4- 26 389 . 06.96,d, 2H; § 4.36, m, 1H; I
methoxyphenyl)thiophene-3- 83.77, s,3H; 6§ 3.29, m, 1H; &
carboxamide hydrochloride 3.20, m, 2H; § 3.07, m, 1H; &
1.98, m, 1H;  1.84, m, 4H; §
1.59, m, 1H
1.52 (m, 2H), 1.76 (brs, 1H),
2-[(aminocarbonyl)amino]-5-(4- 21égg(t(b1r;’) 1;‘ )1,62?1: (1"&’) 2;' )7,6
methoxyphenyl)-N-[(3R)-piperidin-3- | 27 375 (s. 3H), 3 gé (i)rs 1I-’I) 6 67'( d 11
ylJthiophene-3-carboxamide 2;'), 7.’46. (d, 2H): 7.61’ ( s.., 1 H),’

7.89 (d, 1H), 10.90 (s, 1H)

1.06 (m, 2H), 1.62 (d, 3H,

J=10.11 Hz), 2.95 (d, 2H,
2-[(aminocarbonyl)amino]-5-(4- J=‘;—b:182 '_1;) Haz ZI’E‘? (151 :S-’I)z ';’90
methoxyphenyl)-N-(piperidin-4- 28| 389 (d 1i-l J=8 :59.Hz) 696 (’ d .2H I

yimethyl)thiophene-3-carboxamide J=,8.55; Hz),. 7.44 ( a, éH, J=,8.5§
Hz), 7.61 (s, 1H), 8.14 (t, 1H,
J=5.43 Hz), 10.99 (s, 1H)
2.02 (brt, 2H, J=5.81 Hz), 2.22
(dd, 2H, J1=13.52 Hz, J2=6.69
2-[(aminocarbonyl)amino]-5-(4- o5 s, 5,58 (bro 11y
methoxyphenyl)-N-pyrrolidin-3- 29 361 3.76 -(s 3H)’ 3.86 (brs, 1 H), III
ylthiophene-3-carboxamide 6.9-6 b rr,n, 2|_;), .7.28 (br,s, 1I-,I),
7.50 (d, 2H, J=8.84 Hz), 8.16
(brs, 1H), 10.31 (s, 1H)
11.0(s, 1H), 7.80(d, 1H), 7.65(s,
2 faminocasonylaminL - ) 3, 2, G52,
ethylpiperidin-3-yl)-5-(4- 30| 403 3.75(s, 3H), 2.85(dd, 2H), 01
methoxyphenyl)thiophene-3- 2.30(m, 2H), 1.80(m, 3H)
carboxamide hydrochloride 1 :7D(m: 1 H): 1 :50(m: 1 H):
13.0(m, 1H), 1.0(t, 3H)




carboxamde 1.71 (m 1H), 1.92 (m 2H), 2.04 (m 1H),
3.33-3.11 (m 2H), 2-[(am nocarbonyl)am no] - 5-(4-
WR20208945 (m 2H), 3.76 (s, 3H), PCT/GB2004/003473
met hoxyphenyl )-N-[ (2S)-pyrrolidin-2- 42 375 6.97 (d,

2H, J=8.84 Hz), 7.45 ylnethyl]thi ophene-3-carboxam de

(d, 2H, J=8.59 Hz), 7.52 (s, 1H), Il 7.94 (s, 1H),

8.47 (t, 1H, J=5.81 Hz), 8.52 (brs, 1H), 9.15 (brs,

1H), 10.79 (s, 1H) 2-[(am nocarbonyl)am no]-5-(4- 3.78
(s, 3H, 7.01 (d, 2H), 7.52 -40-

nmet hoxyphenyl ) - N-pyridin-4- 43 369 (d, 2H), 7.79 (s,

IH), 8.15 (d, yrthrophe 1e- 5 car boxamoge 18y, ¥.75@, 1), 7.65(s,
2-[(dniisocarbdnyl)AQindRN(ES)-I4 , 10. 68 1M ra5(d]2h), .95(a, ZH))
4H) eth@laZepafisrd]-5-@H) , 2- n ng?\r bpreAo(lars, 28), 485(m}-1H),
omgtho mhegﬂ)thloph@m-q-m 4%—631 577;((; 3H), 21 .75(m, 1H), 2.40-
m‘e‘P'ﬁ’@X He hydrechloride pi per azin-1- 4

%1 gygz) I—|7$ 8|g hyl )t hi ophenel: as&?sngf@amm

m

_gm( 59.Hz)| 7/55 111 (s, 1H), 8.10 (t,
i}%éoi ﬁ% ($g2 1H) 3d¢ 37| (s, 2H), 1.48 (s,
4'v|)thno hé’n% aEnfi@car bonyl ) am no] £ 5- (4- (brs, 4H),
2.42 (t, 2H) 376 (s Tethoxyphenl)-l\l-(z-piper din

m

454 694 s, |[1H), 6.P7 (d, 111

¥ . Lde 2H), 7.44 (d, 2
g‘? eny) -rbch%% Ei? a%ggﬁ 2: 1H) —
nocar ony am no] N1

=

m

azabicyclo[ 2. 2. Z]oct-3-yI-%-(4-
Adlaminogprhonyl)amineloptdenet 3- | 46 401 |11
methoxyphenyl)- N plperldm-4- 34 375

ylthiophene-3-carboxamide

m

tert-butyl (3S)-3-({[2-
[(aminocarbonyl)amino]-5-(4~
methoxyphenyl)-3- 35 481
thienylJcarbonyl}amino)pyrroiidine-1-
carboxylate

m

2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-piperidin-3- 36 375
ylthiophene-3-carboxamide

m

1.75 (m, 2H), 2.08 (d, 2H,
J=13.39 Hz), 3.10 (m, 2H), 3.43
(d, 2H, J=11.62 Hz), 3.76 (s,

: 3H), 3.95 (m; 1H), 4.31 (d, 2H,
37| 465  |J=4.55 Hz), 6.97 (d, 2H, J=8.59
Hz), 7.45 (d, 2H, J=8.59 Hz),
7.49 (brs, 5H, J=2.27 Hz), 7.61
(s, 1H), 8.05 (d, 1H, J=6.82 Hz),
9.65 (brs, 1H), 10.89 (s, 1H)

2-[(aminocarbonyl)amino]-N-~(1-

benzylpiperidin-4-yl)-5-(4- .

methoxyphenyljthiophene-3-
carboxamide

m -

tert-butyl 3-({[2- 1.39 (s, 9H), 1.46-1.97 (bm,
[(aminocarbonyl)amino]-5-(4- 4H), 2.72 (t, 2H), 3.16 (s, 2H),
methoxyphenyl)-3- 38 475 3.77 (s, 3H), 6.96 (d, 2H), 7.45 11X
thienyl]carbonyl}amino)piperidine-1- (d, 2H), 7.62 (s, 1H), 7.85 (brs,
carboxylate , 1H), 8.77 (d, 1H), 10.95 (s, 1H)

2-[(aminocarbonyl)amino]-5-[4-(2-
piperidin-1-ylethoxy)phenyl]-N-(2-

pyridin-4-ylethyl)thiophene-3- 39 494 1t
carboxamide
2-[(aminocarbonyl)amino]-5-[4-(2-
piperidin-1-ylethoxy)phenyl]-N-(2- 40 451 I

pyridin-4-ylethyl)thiophene-3-
carboxamide




car boxam de 2-[ (am nocarbonyl)am no]-N-(2- 3.06(t, 1H),
3.5(m 2H), hyd roxyethy I)-5-(4- 6.54(bs, 1H),

W®200806698% (m 4H) , hydr oxyphenyl )t hi ophene- 3- 4PGRE2B2004/003473
7.33(m2H), 7.49(s, 1H), 111 carboxam de 8.34(m 1H),
9.56(s,1H), 10.94(s,1H) 1.10-1.45 (dgq, 4H), 1.85 (t,
4H), -[(am nocarbonyl)am no]-N-(trans-4- 3.40 (brs,
1H), 3.71 (brm 1H), hydroxycycl ohexyl)-5-(4- 3.76 (s,
3H), 4.56 (brs, 1H), nethoxyphenyl)thi ophene-3- 49 390
6.90 (brs, 1H), 6.96 (d, 2H),.4hl.l carboxam de 7.45 (d,
2H), 7.62 (s, 1H), 7.81 (d, 1H), 11.03 (s, 1H) 3.17

(t—2H—3=644Hz)7 364 —2H) 1677 (o7 2H—3=8-59
2-[(@minbedrbowtamppn-dzeadino] - 5- (4- Hz)|, 7.31 (d, 2H,
3-yl5=(8-nteBhdypheriyithiophepbany41) - N-34Z- pyjri di n-4- 50 383 7. 45 i

(s, 1lHgarbaxa@irdg d, 2H, || |

- rboxiam-d

vl et hyl }t hi ophene-3-cat m-de—J
1H), 8.83 (d. 2H, J=6.0p Hz), 10. 7§7 %9’23]‘? i"‘%o“
(m 2H), 1.75 (t, 2H J=1 W4 02 Hz) .‘, iy
(@inpcarbanghamingie-(em | 3 48 (13 L ’
methoxghenyl)-B1if2S)-pymreligii-Focr pondAS) an Jis(séﬂz 775’:'2 (éaH), I
yirgethyllt '°B'3F"(ﬁ'j%‘°a’211f‘a"?l‘€? hioxypphenyl! ) - 423 pHpemau H,11=532
525 J1=8.34 Hz, J2=4.80 Hz), 6.90 (IH2), 8.52 (brs, 1H), 9.15 (brs,
yI et hyI )thi ophene- 3- carlboxiam de (Hrs, 1H), 106995 1H),

Hz) 7.21 (t} 2H), 7.4 3@ (s,31), dea8dBzH)Hz52

zr[(%lﬁnzggarbgn mino]«b(4- (d, 2H), 7.79 (s, 1H), 8.15 (d,
phenyl)-N-pyridin-4- 43| 369 | 5h), 8.70 (brs, 2H), 10.62 (s m

ylthiophene-3-carboxamide ’ 1 |'.|), 10_55 (br;, 1 |'-|) ’

2.06 (m, 4H), 2.34 (brs, 2H),
2.42 (m, 2H), 2.67 (m, 4H), 3.76
(s, 3H), 6.97 (d, 2H, J=8.84 Hz),
7.44 (d, 2H, J=8.59 Hz), 7.55
(s, 1H), 8.10 (t, 1H, J-5.68 Hz),

2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-(2-piperazin-1- | 44 404
ylethyl)thiophene-3-carboxamide

m

10.95 (s, 1H)
1.37 (s, 2H), 1.48 (s, 4H), 2.37
2-[(aminocarbonyl)amino]-5-(4~ (brs, 4H), 2.42 (t, 2H), 3.76 (s,
methoxyphenyl)-N-(2-piperidin-1- 45 403 3H), 6.94 (brs, 1H), 6.97 (d, I
ylethyl)thiophene-3-carboxamide 2H), 7.44 (d, 2H), 7.56 (i, 2H),

8.11 (t, 1H), 10.96 (s, 1H)

2-[(aminocarbonyl)amino]-N-1-
azabicyclo[2.2.2]oct-3-yl-5-(4-
methoxyphenyl)thiophene-3-
carboxamide

46 401 m

it . . 3.06(t,1H), 3.5(m,2H),
2-[(aminocarbonyl)amino]-N-(2- _
hydroxyethyl)-5-(4- 6.54(bs,1H), 6.78-6.97(m,4H),

’ 48 322 7.33(m,2H),7.49(s,1H), 11
hvdm"yph‘;“"')th!gphe"e'3' 8.34(m, 1H), 9.56(s,1H),
carboxamide 10.94(s,1H)
1.10-1.45 (dq, 4H), 1.85 (1, 4H),
2-[(aminocarbonyl)amino]-N-(trans-4- 3.40 (brs, 1H), 3.71 (brm, 1H),

hydroxycyclohexyl)-5-(4- 49 390 3.76 (s, 3H), 4.56 (brs, 1H),
methoxyphenyl)thiophene-3- 6.90 (brs, 1H), 6.96 (d, 2H),
carboxamide 7.45 (d, 2H), 7.62 (s, 1H), 7.81
(d, 1H), 11.03 (s, 1H)

m

3.7 (1, 2H, J=6.44 Hz), 3.64
(m, 2H), 6.77 (d, 2H, J=8.59

2-[(aminocarbonyl)amino]-5-(4- Hz), 7.31 (d, 2H, J=8.59 Hz),
hydroxyphenyl)-N-(2-pyridin-4- 50 383 7.45 (s, 1H), 7.97 (d, 2H, X
ylethyl)thiophene-3-carboxamide J=6.32 Hz), 8.27 (s, 1H), 8.83

(d, 2H, J=6.06 Hz), 10.79 (s,
1H)




(d, 1H, J=7.58 Hz), 11.00 (s, 1H) 3.12 (t, 2H), 3.62
(t, 2H), 3.76 2-[(am nocarbonyl)am no]-5-(4- (s, 3H),
WG 20F/0{a¥9 2H), 7.42 (d, nethoxyphenyl) - N (2- pyPCTGB26D4/003473
54 397 2H), 7.49 (s, 1H), 7.85 (d, 2H), Il
yl et hyl )t hi ophene- 3-carboxam de 8.28 (S, 1H), 8.78 (d,
2H), 10.84 (s, 1H) 3.17 (t, 2H, J=6.44 Hz), 3.64 (m
2H), 6.77 (d, 2H, J=8.59
2-[ (am nocar bonyl )am no] -5-(4- Hz), 7.31 (d, 2H,

J=8.59 Hz), hydroxyphenyl)-N(&2 pyridin-3- 55 383 7.45

(S, 1H), 7.97 (d, 2H, |11

yr ethyl)Thi ophene-3-car poxam d€ J=p1.3&158 [m, 3H)21.73 @,

1H), 8.83 (d, 2H, J=6.06 Hz), 10.79‘k$4oiH&L299@n€1Hx

2H), 3.55 (m 2H), 3.76/|2-] (am nocgddqdyi)sasneg, 35, (348

%Z@ 3H), 6. 9[)7 (d, 16522(5% 7. 42 (d, (d, :l;giﬁ 8353;55,(71 (;,HGH),
h‘m%ﬁ ine ridin-3- 56 B9

matiyoxyp G a)m raz 1)e/t ny?) t hf&phepd )’690 1

yée \d)tlalaphe:[l 3-ca8b
1H), 10.85 (s,

(s, 12H), 1.63 (t,

2H),

met hoxyphenyl ) -N- (2, 2, 6,

LH)

1.9
6-

D5

(d, 2H

] .65 | '
1H) 2- [(am’ nmocar bon ﬁ“ﬁaﬁg ?@ sz)

(9 1H z75’,13|_| Ay 0£(§4

(brs, tTetranet hyl pi pert
ifamikoc8bon fyandihd)-5-@- 45

methoxypheayl)-Ns(2-p¥tillin-43. 1254 |

Wethyliikpphene-3-carboxamide

1MIE
(d

2=yt
2H),
m  2¢9,

N m BH)33.62 (123H), 3.76
ks, 3HY; 8197Qa,2M) a2 (d;
D2H)67.49 @, 1H).85 Id) 288
8.28 (s, 1H), 8.78 (d, 2H), 10.84
(s, 1H)

II1

2-[(aminocarbonyl)amino]-5-(4-

3.17 (t, 2H, J=6.44 Hz), 3.64
(m, 2H), 6.77 (d, 2H, J=8.59
Hz), 7.31 (d, 2H, J=8.59 Hz),

thienyllcarbonyl}amino)piperidine-1-
carboxylate

Hz), 7.62 (s, 1H), 7.85 (brs,
1H), 8.77 (d, 1H, J=7.58 Hz),

hydroxyphenyl)-N-(2-pyridin-3- 55 383 7.45 (s, 1H), 7.97 (d, 2H, II1
ylethyl)thiophene-3-carboxamide J=6.32 Hz), 8.27 (s, 1H), 8.83
(d, 2H, J=6.06 Hz), 10.79 (s,
1H)

2.99 (t, 2H), 3.55 (m, 2H), 3.76
2-[(aminocarbonyl)amino]-5-(4- 2(:)’ :;Hgbs(:71(lflj)’ 27H7)%7(:;2 'flc-’l,)
methoxyphenyl)-N-(2-pyridin-3- 56 397 8.1 é (;i 1H)’ 8 2:5 ('s 1 H), 8 65, 1

ylethyl)thiophene-3-carboxamide (;’ 1 H): 8. 66 (;, 1H): 1 0.55 .(s,
1H)
2-[(aminocarbonyl)amino]-5-(4- 1.44 (s, 12H), 1.63 (t, 2H), 1.95
(d, 2H), 3.76 (s, 3H), 4.34 (brs,
methoxyphenyl)-N-(2,2,6,6-
tetramethylplperld|n-4-yl)th|ophene-3- 58 431 1H), 6.96 (d, 2H), 7.45 (d, 2H), I
. - carboxamlde —— -~ . 7'67. (s’ 1H)’~ 8.12 (m’ 2H)’ 9'0.6
(bd, 1H), 10.92 (s, 1H)
2-[(aminocarbonyl)amino]-5-(2-
methoxyphenyl)-N-piperidin-4- 59 375 I
ylthiophene-3-carboxamide
1.52(m,1H), 1.77(m,3H),
3.25(m,2H), 3.72(m,1H),
2-[(aminocarbonyl)amino]-5-(4- 3.71(s,3H), 3.93(m,2H),
methoxyphenyl)-N-(tetrahydrofuran-2-| 60 376 6.91(bd,4H,J=8.84Hz), m
yimethyi)thiophene-3-carboxamide 7.39(d,2H,J=8.59Hz),
7.59(s,1H), 8.17(bs,1H),
10.91(s,1H)
1.38 (s, 9H), 1.47-1.99 (brm,
tert-butyl (3R)-3-({[2- 6H), 3.56 (brm, 2H), 3.74 (brm,
[(aminocarbonyl)amino]-5-(4- 1H), 3.76 (s, 3H), 6.96 (d, 2H,
methoxyphenyl)-3- 62 475 J=8.59 Hz), 7.45 (d, 2H, J=8.84 mI

10.96 (s, 1H




2-[ (am nocar bonyl ) am no] - 5- ( 2-

met hoxyphenyl ) - N- pi peri di n-4-
W@ kaokioopbene- 3- car boxam de 1.52(m 1H),

3.25(m 2H),
3.71(s, 3H),

3.72(m 1H),
3.93(m 2H),

59 3

75 111

2-[ (am nocar bonyl ) am no] - 5- (4-

met hoxyphenyl ) - N- (t et rahydr of uran-2- 60 376

6. 91(bd, 4H, J=8. 84Hz)

yl met hyl ) t hi ophene- 3- car boxanm de 7.39(d, 2H, J=8. 59Hz) ,

7.59(s, 1H),
1.47-1.99 (brm

8. 17(bs, 1H),

10. 943s, 1H) 1.38 (s,
tert-butyl

(3R) - 3-

9H),
({[2- 6H), 3.56

1. 77( m BEY/GB2004/003473

(brm 2H), 3.74 (brm |
Hpmirdc@botB)andid];5-@:- 96
MShSxy@h&y)HEpyridinds ( d
vimpihghipidpbenerdagibpramide)
1H) 7. 85 (brs_carboxy

am
(d
62
DI p

at

nocar bo
2H, me
H, 3838.8
eri di ne-
> 1H) 8

r8y#6) (8/8H)04.4&(d( 2H), 6.96
t(HeH) phasdd) 118; 7.642(d,
2H),[7161 (s, 1H), 7.72 (dt, 1H),
18.46-{byld, 1H)6R5§ d, 1H),
77 (d 8- 17 53

I

Hz) fe-KlfyI(Bs(3- 76 (s,

A(dntinctartonghaning)-5-p441 No

7. 44 methoxypitehply-gphenyl )
thlegyl]cgmpnvl}aj‘mnqmgetldjngd-

BH)

- B8
Il

- 51 (4-

4.48 (
(d,
py#4di ni

d1 394 (s 3H), 3.86

SR

J=8.8

é ég‘ﬁ(ﬁzm) 857(d 1H

m

y| met hypiberylaighene- 3- caf boxani de 8| 4
(bd, T H, 8. 77 (T, IAy[tert-butyl|3-({[2- lss(b
H(Pmn@carbooma(nﬁ*?] -5-(3- 86| [ (am nocar ponyl ) ani no] - 5- ( 4-
(et Q’HPhewl)il‘Q Ryridindd4, 705 83 B8} hoxyphenyl ) -3- 64 447 I
vlmzshvl)w Mefeqﬁ-cqnhyxare'dw (d| 2H,
LIITCIIyIJbaI UUIIyIIaIII IIU) LT I dl IIC'J. —( g
?-ﬂamm;ca@ﬂhavlﬁ:?\&mgﬁ @ar bpxyl| ate Hz)| Zf E‘pQ@s 3,@ (39
oxyphenyl)-N-(3- 67| 364 |3H), 6.96 (d, 2H), 7.44 (d oH),|
methoxypropyijthiophene-3- 7.57 (s, 1H), 8.15 (brs, 1H),
10.97 (s, 1H)
2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-[2-(2- 68 402 m
thienyl)ethyllthiophene-3-carboxamide
2-[(aminocarbonyl)amino]-5-(4- 3(":61(:; 3: 5))’64(322(33 27H ())’36(36
methoxyphenyl)-N-(2- : v : 1 :
thienylmethyl)thiophene-3- 69 388 1H), 7.39 (d, 1H), 7.43 (d, 2H), X
carboxamide 7.60 (s, 1H), 8.79 (i, 1H), 10.92
(s, 1H)
. 7.50 d J=8.8 Hz 2H, 7.09 s 1H
N-[3-(1,4-diazepan-1-ylcarbonyl)-5-(4- 70 ? ’

L e 7( 375 |6.95d J=8.8 Hz2H,3.86s3H,|  IIL
methoxyphenyl)-2-thienylJurea 1.23-1.35 m 6H. ’
2-[(aminocarbonyl)amino]-N-(2~ 3.27 (s, 3H), 3.37-3.51 (m, 4H), |

methoxyethyl)-5-(4- 71 350 3.76 (s, 3H), 6.97 (d, 2H), 7.44 I
methoxyphenyl)thiophene-3- (d, 2H), 7.61 (s, 1H), 8.15-8.26
carboxamide (m, 1H), 10.95 (s, 1H)
4.61 (d, 2H, J=5.81 Hz), 6.77
(d, 2H, J=8.59 Hz), 6.96 (dd,
2-[(aminocarbonyl)amino]-5-(4~ 2H, J1=5.05 Hz, J2=3.54 Hz),
hydroxyphenyl)-N-(2- 72 374 7.02 (d, 1H, J=3.03 Hz), 7.32 I

thienylmethyl)thiophene-3-
carboxamide

(d, 2H, J=8.34 Hz), 7.38 (d, 1H,
J=5.05 Hz), 7.53 (s, 1H), 8.77
(t, 1H, J=5.81 Hz), 9.53 (s, 1H),

10.89 (s, 1H)




J=6.82 Hz), 10.82 (s, 1H)
2-[ (am nocar bonyl ) am no] - 5- (4-
woredosoxepphenyl ) - N- (pyridin-4- 65 383 111 PCT/GB2004/003473
yl met hyl ) t hi ophene- 3- car boxam de
2-[ (am nocar bonyl )am no] -5-(4- 1.76 (m 2H), 3.23 (s,
3H), 3.30 nethoxyphenyl)-N(3- (t, 2H), 3.37 (t, 2H),
3.76 (s, 67 364 nethoxypropyl)thi ophene-3- 3H), 6.96
(d, 2H), 7.44 (d, 2H), 11l carboxam de 7.57 (s, 1H),
8.15 (brs, 1H), 10.97 (s, 1H}44-
2-[ (am nocar bonyl ) am no] - 5- (4- net hoxyphenyl)-N-[ 2-(2-

6 402 TTT thienylyethyl[[T i ophene-[3. 6P, 2#H,.3850€ 2H), 3.75 |
2 [(am nocar bonyl )am' noj - 5+ (4- 3. 76(s( §H), 389 (d, 2HHB.26 (,
ho ylI)-N(2- (d,| tHiu=3.63 B9, 6.8 (R H,
u ,y?) V“Eﬁ“m Ll ?@ | )th i ophene183.058z,3881.1 z),697
hlo he a(d, 2| 1432 ca(ﬂbékd&iHBeﬂé Hz).ger4((d, 2H, 111
dH), 10.92 (5, 1H N 8(111*2) |(%z rF71
-ylcarbonyl) 5 (4- 7.50.d J=8.8 Hz 1 g =
nmet hoxyphenyl )-2-th ienyl]|u rea 79 3150 % é)’
Hz—2H—3-—86——=S uH, H !_ T28=1-35—m o 2@
2ihiniscaA86RyIRAMdsaE noj| - N-(2- 3. 2 ;21
( MhydidkypHeEayipNz€d-hyl ) - 575 - $B876 (Gsf ?5 ) ;%7 }( )7'8 I
thiedipthyijtophetd 8 carblogaviidet hi pphene- 3- ?i):)( ) by
7.61 (s 1H) 8 15-8 26 |11 r‘nrhnyau'n })5
(s, 1H) MeOD ‘7 24(dd ‘IH), 7.16(dd,
' 1H), 7.08(s, 1H), 7.06(s, 1H),
N-(3-[(4-aminopiperidin-1-yl)carbonyl]- 6.83(dd, 1H), 4.34(m, 2H),
5-{3-[2-(diethylamino)ethoxy]phenyl}- | 76 460 4.30(dd, 2H), 3.53(dd, 2H), m
2-thienyl)urea trifluoroacetate 3.32(m, 1H), 3.27(q, 4H),
3.04(m, 2H), 1.99(m, 2H),
1.50(m, 2H), 1.28(t, 6H)
1.22 (dd, 1H, J1=12.38 Hz,
J2=2.53 Hz), 1.57 (d, 1H,
J=13.14 Hz), 1.78 (brt, 2H),
1.95 (brs, 1H), 2.60 (q, 1H,
2-[(aminocarbonyl)amino]-5-(4- J=11.37), 2.78 (q, 1H, J=10.61
methoxyphenyl)-N-[(3R)-piperidin-3- | 77 389 Hz), 3.09 (m, 1H), 3.25 (m, 3H), I
yimethyl]thiophene-3-carboxamide 3.77 (s, 3H), 6.97 (d, 2H,
J=8.59 Hz), 7.44 (d, 2H, J=8.84
Hz), 7.58 (s, 1H), 8.24 (brs,
1H), 8.30 (brt, 1H), 8.57 (brs,
1H), 10.92 (s, 1H)
2-[(aminocarbonyl)amino}-5-(4-
methoxyphenyl)-N-(1,2,3,4- "~ > N .
tetrahydroquinolin-3-yl)thiophene-3- 8 423 1
carboxamide
2-[(aminocarbonyl)amino]-N-(1,3~ 3(5762ﬁi 35Hg’14(-361(gi 2;)3,95(.37
benzodioxol-5-ylmethyl)-5-(4- | 29 | 496 | 1H), 6.96 (d, 2H), 7.44 (d, 2H) il
methoxyphenyljthiophene-3- 7.62 (s, 1H), 8.64 (t, 1H), 10.94
carboxamide (s, 1H)
3.74(s,3H), 3.78(s,3H),
2-[(aminocarbonyl)amino]-N~(3- 4.44(d,2H,J=5.56Hz),
methoxybenzyl)-5-(4- go| 412 |6 gé?ff?ﬁtﬂé 653:1(';1‘722)5 t I
methoxyphenyl)thiophene-3- ) ’ 2;| ]=7 83? » 7:25(,
carboxamide 7.46(d,2H,J=8.59Hz),7.66(s,TH)
, 8.71(s,1H), 10.95(s,1H)




4.61 (d, 2H, J=5.81 Hz), 6.77 (d, 2H, J=8.59 Hz), 6.96
(dd, 2-[(am nocarbonyl)am no]-5-(4- 2H J 1=5. 05 Hz,

wad 2003/05%04Hz) , hydr oxyphenyl )-N-(2- 7.02 (d, 1HCDEB203/003473

Hz), 7.32 thienylnethyl)thiophene-3- 72 374 (d, 2H,
J=8.34 Hz), 7.38 (d, 1H, 11l carboxam de J=5.05 Hz),
7.53 (s, 1H), 8.77 (t, 1H, J=5.81 Hz) 9.53 (s, 1H),
10.89 (S, 1H)2.61 (t, 2H), 2.65 (t, 2H), 3.75 (s, 3H),
3.81 (d, 2H), 6.29 (d,

2-[ (am nocar bonyl ) am no] - N- {2-452- 1H, J=3.03 Hz),
638(dd, 1H, furylrrethyl)thio]ethyl}-S-(4 J1=3.03

Hz, J2=1. 77 HzZJ, b 97 NpXypheny[ ) T Bi7o@ 3. ds,
2_432. d 2H J 8 { 44 (d, 2H 11 marbeNpm e
d| n n e §4_ , 7.57 (brs, Y40o(d,8H,335.56Hz),1H,
,‘{ o (5 1H| 80+4. 85 Hz : 10. $02(,7HLH)
y am no -51(4- 3. 5Dp( m7A9(d.28,J8084HzRH) |

hydroxyphenyl) N[ 75| 388 6.54(55661 H), 8.64(bs, TH),
h

m

g_e hyl }-t-hipp efe

4 i 9.56(s s X
N’%EQQ S et ??%ﬁa-%%n@?@%%g%

I

(s, 1H)
o-13-14<4- (dl et nyl am no) ef hoxy| phenvy|3.77 (éb3|45bh)sgl(d§@ﬂp§,93
2 {hminbcadicadl)an?ind]-5-(4- | (d, 2H), 7.46 (d, 2H), 7.65 (t,
methoxyphenyl)-N-(pyridin-2- 85 383 1H), 7.73 (1, 1H), 7.67 (s, 1H), 111
ylmethyl)thiophene-3-carboxamide 8.20 (t, 1H), 8.69 (d, 1H), 8.96

(t, 1H), 10.76 (s, 1H)

2-[(aminocarbonyl)amino]-N-(4-
fluorobenzyl)-5-(4-
methoxyphenyl)thiophene-3-
carboxamide

86 400

I

tert-butyl 4-({[2-
[(aminocarbonyl)amino}-5-(3~
methoxyphenyl)-3- 88 475
thienyl]carbonyl}amino)piperidine-1-
carboxylate

11

3.78(s,3H), 3.83(s,3H),

4.45(bd,2h,J=5.56Hz),

89| 412 6.97(m,5H(, 7.23(m,2H),

7.47(d,2H,J=8.84), 7.71(s, 1H),
8.55(bt,1H), 10.97(s,1H)

2-[(aminocarbonyl)amino]-N~(2-
methoxybenzyl)-5-(4~
methoxyphenyl)thiophene-3-
carboxamide

111

2-[(aminocarbonyl)amino]-5-(4- 8.56-3.7 (m, 2H), 3.76 (s, 3H),

methoxyphenyl)-N-(2-
phenoxyethyl)thiophene-3-

e i (s, 1H), 8.38 (brs, 1H), 10.93

(s, 1H)

4.1 (, 2H), 6.85-7.05 (m; 5H); |
90| 412 | 7.28(t, 2H), 7.44 (d, 2H), 7.61

I

3.00 (t, 2H, J=7.45 Hz), 3.61
(m, 2H), 3.76 (s, 3H), 6.97 (d,
2H, J=8.84 Hz), 7.22 (dd, 1H,
J1=6.95 Hz, J2=5.18 Hz), 7.27

(d, 1H, J=7.83 Hz), 7.43 (d, 2H,

J=8.59 Hz), 7.54 (s, 1H), 7.70
(dt, 1H, J1=7.58 Hz, J2=1.77

Hz), 8.27 (t, 1H, J=5.56 Hz),
8.51 (d, 1H, J=4.55 Hz), 10.97

(s, 1H)

2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-(2-pyridin-2- 93 397
ylethyl)thiophene-3-carboxamide

III

tert-butyl 4-({[2-
[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-3- 94 475
thienyl]carbonyi}amino)piperidine-1-
carboxylate

IIX




2-th ieny l)u rea trifluoroacetate 3.32(m 1H),

3.27(q, 4H),

3.04(m 2H),
wa28016906H) 1.22 (dd, 1H, J1=12. 38 Hz,
1.78 (brt,

1. 99(m

1.57 (d, 1H J=13.14 Hz),
1H), 2.60 (q,
J=11.37), 2.78 (q, 1H, J=10.61

nmet hoxyphenyl )-N-[ (3R) - pi peridin-3- 77 389 Hz), 3.

(m 1H), 3.25 (m 3H),

yl met hyl ]t hi ophene- 3- car boxanige. 3. 77 (S, 3H),
744(d 2H J=8.84 Hz),
U

(d, 2H J=8.59 Hz)

2H), 1.50(m 2H),

2H), 1.95 (brs,

1H, 2-[(am nocarbonyl)am no]-5-(4-

09
6.97
7.58 (s,

J2=2. 5BCHEB2004/003473

J.T'I O L‘|- \ UI S, UI l J.
2 a@moegrbomﬂ)anznﬂgll(l‘&(ﬁ no car :Jonyl ) am &pﬁz D, 3(362%5? ;:34(39
, Postt 412 2H,725 d, 2H), 7.44 (d, 2H), 101
t'@ﬂ"a% \SL ﬁ%BT“F'}? "%_yi )t hi ophene- 3—6?37(8 14-%& dszi (t, 1H(), 10. 9)5
car box Y (ani nocat bohyl Yani np]-N-(1, 8,18) 76 (s, |
3 4 36 (d, 2H), 5. 97 be nzodi oxoMe®Dy I7:58(dhiH)) 7.85(64HH),
rbo@me -5 1 .89 (d, 7.05(d, 2H), 4.35(dd, 2H),
(d' Hhorylep ?W'b ﬁo 794626 Hsl 25(8n, 96), g&o(dzl H), v
Wbo ;3- tr ;:ro;?_;;atgr bo xan de 7. 62 %950 2’H) 2. 10(dci( 2H)
4 74(s, BH), 3.78( A ’
|_ \am Rocatb uun_yl )alll ||u: N (3 4—4 X, 2%)2’&)8‘;_%%?:)1H)
2%&4%%%%&&}& fir[26- 82(M 1H), 6 I Qidigﬁy 4.35(dd, 2H),
(diethylamino)ethoxy]phenyl}-N-[(3R)- 111 460 4.25(m, 1H), 3.60(dd, 2H), v
piperidin-3-yljthiophene-3- 3.50(m, 1H), 3.30(m, 5H),
carboxamide trifluoroacetate 2.95(dd, 2H), 2.10(dd, 2H),
1.80(m, 2H), 1.35(t, 6H)
MeOD; 7.55(d, 2H), 7.45(s, 1H),
tert-butyl (35)-3-{[(2- 7.05(d, 2H), 4.35(dd, 2H), 3.60-
[(aminocarbonyl)amino]-5-{4-[2- 3.90(m, 3H), 3.60(dd, 2H)
(diethylamino)ethoxy]phenyi}-3- 112 560 3 30(m’ 4H), 2 95(m ,2H), v
thienyl)carbonylJamino}piperidine-1- 1'90( d d’ 2H)’ 1' 55(m, 2H),
carboxylate trifluoroacetate '1 45(5’ 9H), 1.35(t ’BH) ’
10.85(s, 1H), 9.50(br s, 1H),
9.10(br s, 1H), 8.95(br s, 1H),
2-[(aminocarbonyl)amino]-N-[(3S)- 8.20(d, 1H), 7.65(s, 1H), 7.50(d,}
azepan-3-yl}-5-{4-[2- 113 a74 2H), 7.05(d, 2H), 6.95, (br s, v
(diethylamino)ethoxy]phenyl}thiophen 2H), 4.35(dd, 2H), 4.25(m, 1H),
e-3-carboxamide hydrochloride 3.50(dd,2H), 3.10-3.40(m, 8H),
2.00(m, 1H), 1.80(m, 4H),
1.55(m, 1H), 1.25(t, 6H)
MeOD; 7.45(d, 2H), 7.35(s, 1H),
tert-butyl (3R)-3-{[(2- 6.90(d, 2H), 4.25(dd, 2H), 3.60-
[(aminocarbonyl)amino]-5-{4-[2- 3.90(m, 3H), 3.50(dd, 2H)
(diethylamino)ethoxy]phenyl}-3- {114 560 3 20(n; 5H; 2 85(s ’1 H) ! v
thienyl)carbonyllamino}piperidine-1- 1 50( d d, 2H), 1' 4501; 2H3
carboxylate trifluoroacetate '1 35(5’ 9H), 1-25(t ,6H) ?
9.65 (s, 1H), 8.25 (s, 3H), 7.50
N-{3-{[(3S)-3-aminoazepan-1- (d, 2H), 7.10(s, 1H), 6.90(d,
yllcarbonyl}-5-(4-methoxyphenyl)-2- |115 389 2H), 6.75 (br s, 2H), 4.00 (m, v
thienyl]urea hydrochloride 1H), 3.80(s, 3H), 3.40 (m, 4H),
2.0 (m, 1H), 1.00-1.80 (m, 5H)
11.28 s 1H, 9.65 bs 1H, 9.08 bs
1H, 8.43s1H, 7.90 s 1H, 7.46
2-({[(2,5- dJ=87Hz2H,6.83dJ=8.8
dimethoxyphenyl)amino]carbonyl}ami 116 511 Hz 2H, 6.65d J = 8.8 Hz 1H, v
no)-5-(4-methoxyphenyl)-N-piperidin-3- 6.43 ~ 6.47 m 1H, 4.35 bs 1H,
ylthiophene-3-carboxamide 3.76 s3H,7.73s3H,3.54 s
3H, 3.24 - 3.45 m 2H, 2.81 bs
2H, 2.44 bs 4H.




nmet hoxyphenyl ) t hi ophene-3- 80 412 6.98(d, 2H, J=8. 59Hz) ,

7.25(t, Il

W@ 200800h98H, J=8. 59Hz) , 7. 66(s,1 H) ,
3.74(s, 3H),
2-[ (am nocar bonyl )arnino]-N-[2-(3,4- 3.77(s, 3H),
di met hoxyphenyl)ethyl]-5-(4- 4.40(d, 2H, J=5. 56Hz),

10. 95(s, 1H) 3. 73(s, 3H),

nmet hoxyphenyl ) t hi ophene-3- 1 456 6.92(m 7H),
car boxam de 7.45(d, 2H, J=8. 84Hz),

8. 64(bs, 1H),

7.
10.97(s, 1H) 2.224Js, 3H),
4. 38 2-[(am nocarbonyl)am no] - 5- (4-

carboxam de 2H, J=7.83),

8. 71(s, 1H) , PCT/GB2004/003473

66(s, 1H),
3.76 (s, 3H),
(d, 2H), 5.99 (s,

IH), 6. 14 (s, nethoxyphgny])- N[ (5Hmaideh), 2:0084, B9H2.20
5-{Akid)(diefhyRimifa)ethdk)Iphehyl}3| (d| 2H), 1|, 1H), 3.18 (m, 4H), 3.43 (m,
f uryl )2afiiphsakint2ai ophene- B- car boxam cﬁél),ﬂ,ﬁélt (Zsl), 4153)(111, 1H),
yBnéio)¢arboryipmino}-DI(3SY, MRP| 3. 524 ( s|7-05Hy, 2H), B2 VI
6 Pyigolixin- wmhm@am@mw ) Bm ho] - 5- (4 (S H*), m,
2H), 7°8BoXaMidget hoxypheny )-N-(pyr| ,gi.ls w)’
773t —1H) 767 {s—tH+H S,1H)
yl met hyI )t h| ophene 3 car boxam de 8 ﬁ)ﬁ;-l;jl_mz’gm 1 4%2(";?
Sy arEngathoxplon- 10. 76 (s, 1 3’4 402,855 m ),
[(arﬂiﬁ@&@?bcﬂ‘n am noj - Nt (4-_fl ugy 9.15¢s{ #), 7.28
" ] ouen i)
t an) nogar bon ansara2 8.78 (s, 1H),
carboxamide hydr Iforldl y 8.32 (s, 1§_|)’ 8.98 (s, 1|-§), 9_3())
(s, 1H), 10.92 (s, 1H)
): 0.95 (t, 6H), 1.52 (m, 2H),
5-{3-[2-(diethylamino)ethoxy]phenyl}- 1.62 (m, 4H), 2.52 (m, 4H), 2.78
N-piperidin-4-yl-2-{[(pyrazin-2- (m, 4H), 3.00 (m, 12H), 3.18 (1,
ylamino)carbonyljamino}thiophene-3- 122 538 2H), 4.05 (t, 2H), 6.68 (bs, 1H), Vi
carboxamide 6.80 (d, 1H), 7.10 (m, 2H), 7.28
(m, 2H), 7.82 (s, 1H), 8.22 (s,
1H), 8.28 (s, 1H), 9.00 (s, 1H)
6126, br s, 1H; § 10.9, s, 1H;
6 9.55, br s, 1H; § 9.24, br s,
1H; 3 8.88, s, 1H; 6 8.49, d,
N-[(3S)-azepan-3-yl]-5-(4- 1H; 3 8.35, dd, 1H; § 8.29, d,
methoxyphenyl)-2-{I[(pyrazin-2- 123 467 1H; 6 7.92, s, 1H; § 7.54, d, VI
ylamino)carbonyllamino}thiophene-3- 2H; § 6.99, d, 2H; § 4.42, m,
carboxamide hydrochloride 1H; § 3.33, m, 1H; § 3.23, m,
2H; §3.10, m, 1H; § 2.02, m,
1H; 3 1.85, m, 4H; & 1.62, m,
1H
0.95 (t, 6H), 1.52-(m, 2H), 1.62| --
5-{3-[2-(diethylamino)ethoxy]phenyl}- é':;’ %Hgbz'sz 1(21_’1 4';)’1 37;82(;_?)’
N-piperidin-3-yl-2-{[(pyrazin-2- 124 538 4 O)é 00 (m, ), 3.18 (t, 2H),
- . . .05 (t, 2H), 6.68 (bs, 1H), 6.80 VI
ylammo)carborgyl]ammo}th|0|?hene-3- (d, 1H), 7.10 (m, 2H), 7.28 (m,
carboxamide hydrochloride 2H), 7.82 (s, 1H), 8.22 (s, 1H),
8.28 (s, 1H), 9.00 (s, 1H)
N-(2-aminoethyl)-5-(4-methoxyphenyi)- 8.53 s 1H, 8.31-8.33 m 1H, 8.13
2-{[(pyrazin-2- 125 413 dJ=2.8Hz1H, 7.42d J=8.8 Hz VI
ylamino)carbonyl]amino}thiophene-3- 2H, 7.38 s 1H, 6.85 d J=8.8 Hz
carboxamide 2H, 3.72 s 3H.
0.95 (t, 6H), 1.52 (m, 2H), 1.79
5-{4-[2-(diethylamino)ethoxy]phenyl}- (m, 2H), 2.42 (m, 4H), 2.70 (m,
N-piperidin-3-yl-2-{[(pyrazin-2- 126 538 4H), 3.08 (m, 2H), 3.98 (m, 3H), VI
ylamino)carbonyllamino}thiophene-3- 6.95 (d, 2H), 7.48 (d, 2H), 7.70
carboxamide (s, 1H), 8.28 (d, 2H), 8.95 (s,
1H)




met hoxyphenyl )-3- 88 475 |11

t hi enyl ] car bonyl } am no) pi peri di ne- 1-
w@2¢0§anionocar bonyl ) am no] - N- (2- 3. 78(s, 3H),

car boxyl ate

nmet hoxybenzyl ) -5-(4- 4.45(bd, 2h, J=5. 56Hz) ,
met hoxyphenyl ) t hi ophene-3- 89 412 6. 97(m 5H(,

3. BA(/sB301/003473

7.23(m2H), 11l carboxam de 7.47(d, 2H, J=8. 84),
7.71(s,1H), 8.55(bt,1H), 10.97(s,1H) 2-[(am nocarb
o.nyl)am no]-5-(4- 3.56-3.7 (m 2H), 3.76 (s, 3H),
met hoxyphenyl )-N-(2- 4.11 (t,-4), 6.85-7.05 (m- 5H)r
phenoxyet hyl )t hi ophene-3- 0 412 7.28 (t, 2H), 7.44 (d,
e (s, IH),[8.38 (brs, 1H),
1)-N-p Y%
5‘?@)55‘@; P% 29;?9{539?(?99 bH, [ 1=7. 45 Hz), 3.61 (m 2H),
ylan%m% a(‘l§3ny lnoﬁhlg he(n@-r3- 17| 1=8584 Hz), 7.22 (dd, 1H, Vi
rrbms,aarnh@@y am no - 5] (4 J1—6 95 Hz, J2=5. 18
I_IL), l. LI IIL‘,I.IIU)\y[JIICIIyl 'Ik\l' \L MYyl I 211-(%-6}3—01 §§FS 9H),175
1H, J=7.83 Hz), 7.43 (d 2—|_ m1H),192(m 1H 285(m
yl etibybhiyhs-g @- 3- car boxam de J= @(_,I, 0 ng),
@dthylain eihlo ylpAénynpddd, J1=y.58 Hz,| d G@m L) );HZ35(t
{[(pYtazinid=ylamkinb)catbonylamino}-| 128 638 (d, 1H), 7.15 (s, 1H) 7. 25 (d Vi
3-thienyl)carbonyllamino}piperidine-1- 1H), 7.38 (dxd, 1H), 7.76 (s,
carboxylate trifluoroacetate 1H), 7.98 (bs, 1H), 8.30 (d, 2H),
8.90 (s, 1H), 9.25 (bs,
1H),10.92 (s, 1H)
0.95 (t, 6H), 1.52 (m, 2H), 1.79
5-{4-[2-(diethylamino)ethoxy]phenyl}- (m, 2H), 2.42 (m, 4H), 2.70 (m,
N-piperidin-4-yl-2-{[(pyrazin-2- 129 538 4H), 3.08 (m, 2H), 3.98 (m, 3H),| VI
ylamino)carbonyllamino}thiophene-3- 1 6.95 (d, 2H), 7.48 (d, 2H), 7.70
carboxamide (s, 1H), 8.28 (d, 2H), 8.95 (s,
1H)
5-(4-methoxyphenyl)-2-{[(pyrazin-2-
ylamino)carbonyllamino}-N-[(3S)-
pyrrolidin-3-yljthiophene-3- 130 439 VI
carboxamide
8.47 s 1H, 8.14-8.25 m 2H, 7.43
N-[3-(1,4-diazepan-1-ylcarbonyl)-5-(4- d J=8.8 Hz 2H, 7.06 s 1H, 7.85
methoxyphenyl)-2-thienyl]-N'-pyrazin- | 131 453 d J=8.8 Hz 2H, 3.90 bs 2H, VI
2-ylurea 3.79t J=6.0 Hz 2H, 3.72 s 3H,
3.40 bs 2H, 2.10 bs 2H.
11.97 bs 1H, 10.72s 1H,8.79 s
1H, 8.22-8.26 m 2H, 7.50 d
N-[3-[(3-aminopyrrolidin-1- B O 2, B0 e A
yl)carbonyl]-5-(4-methoxyphenyl)-2- |132 439 = . J=8 i;‘l-iz‘1H. 7.00t J’=7'2 Hz VI
thienyl]-N'-pyrazin-2-ylurea 1H, 6.92 d J-_’-B..G Hz 2Hé.72 s
3H,2.11-2.19 m 1H, 3.80 bs
2H, 3.64 bs 2H.
tert-butyl 4-{[(5-(4-methoxyphenyl)-2-
{[(pyrazin-2-ylamino)carbonyllamino}-
3-thienyl)carbonyllamino}piperidine-1-| 13| 353 Vi
carboxylate
1.18 (i, 6H), 1.32 (s, 9H), 1.72
y TH{EfA. (m, 1H), 1.90 (m, 1H), 2.85 (m,
_ tert-butyl 3-{[(5-{4-[2- 1H), 3.21 (m, 4H), 3.50 (t, 2H),
(diethylamino)ethoxy]phenyl}-2- 3.80 (m, 2H), 4.30 (1,2H), 7.05
{[(pyrazin-2-ylamino)carbonyllamino}-| 134 638 ; ’ o AP VI

3-thienyl)carbonyl]lamino}piperidine-1-
carboxylate

(d, 2H), 7.52 (d, 2H), 7.76 (s,
1H), 7.92 (bs, 1H), 8.30 (d, 2H),
8.90 (s, 1H), 9.25 (bs,

1H),10.90 (s, 1H)




10

8.51 (d,

4- ({[ 2-
W@2004/8569D4 |

1H, J=4.55 Hz),
[ (am nocar bonyl ) am no] - 5- (4- net hoxyphenyl) - 3-
t hi enyl ] car bonyl } am no) pi peri di ne- BET/GB2004/003473

10. 97 (s,

1H) tert-butyl

car boxyl at e2-[ (am nocar bonyl )am no] -N-(4- 3.72 (s,

3H), 3.76 (s, 3H), 4.39 nethoxybenzyl)-5-(4- (d, 2H),
6.89 (d, 2H), 6.96 (d, nethoxyphenyl)thi ophene-3- 95
412 2H), 7.25 (d, 2H), 7.44 (d, 2H), carboxam de 7.63
(s, 1H), 8.64 (t, 1H), 10.95 (s, 1H MOD, 7.55(d,
2H), 7.45(s, 1H), 2-[(arni nocat%onyl)am no]-5-{4-[2-
7.05(d, 2H), 4.35(dd, 2H),
(dr et hyl'am no) et hoxy] phenyl T - N[ (35)5 1.7 2240 (m, /) 1.54 -
3.60(dd, 2H), piperidint3-yl]thiophesems2 |-i§]|Q;44Q 7 (m, 2
3.50(m 1H) 3.30(m 5H), [V carbox#hrde-2.99 (m,2H)3.05-
5-[43(3-Hiet Q DH) , 2. 1[0.26km, ZH) 3.41 - 8®( ifm, 4
éi:)’ %%]E 3(d4762H) H)73.15 gaa ()1 H) 4.29 - VII
@éﬂ.@@;@fﬂaﬂamtm%m {4-]2- H) 20 - 4.64 (m, 1
4. 35(dd, (di et hyl afri no) et hoxy ”FU{ 74 A_MS
4.25(m 1H) 3.60(dd, 2H), |piperid f ; § 63’2
111 460 3.50(m 1H), 3.80(fm 5H), |\'7)§ ' _
llIlIu’Ul Udbbldlc L Joug, Fr), L.J. !
1. 35(t tert-blutyl (39)-3} fZ.‘f’a 2*( \17%%(?1
zﬂﬁm'“zzg@ﬁrg@] N-{@Rni hocar bonyl ) prAyeds R d, 2H),
methoxyphenyl)th-lophene-3- 137 389 7;5(:31 S)” 13Hg’1 ?:33&), :;I-;)E) ‘Zrﬁ? VHI
carboxamide 4H), 2.00 (m, 1H), 1.84 (m, 4H),
1.56 (m, 1H).
8§ 10.85 (s, 1H), 10.13 (s, 1H),
9.29 (d, 2H), 8.31 (d, 1H), 7.92
2-[(aminocarbonyl)amino]-5-(2- (s, 1H), 7.63 (dd, 1H), 7.05 (id, :
hydroxyphenyl)-N-[(3S)-piperidin-3- |138 361 1H), 6.94 (dd, 1H), 6.82 (id, VIII
yl]thiophene-3-carboxamide 1H), 6.91 (brs, 2H), 4.21 (brs,
1H), 3.26 (dd, 2H), 2.89 (m,
2H), 1.88-1.618 (m, 4H).
10.94 (s, 1H), 9.41 (s, 1H), 9.19
(s, 1H), 8.47 (d, 1H), 8.11 (s,
2-[(aminocarbonyl)amino]-5-(3- 1H), 7.30 (1, 1H), 7.15 (d, 1H),
methoxyphenyl)-N-[(3S)-piperidin-3- |139 375 7.05 (br, 2H), 6.84 (d, 1H), 4.25 VIII
yllthiophene-3-carboxamide (s, 1H), 3.82 (s, 3H), 3.29 (d,
1H), 3.12 (d, 1H), 2.97 (m, 2H),
1.92 (d, 2H), 1.69 (m, 2H).
6 10.8 (s, 1H), 8.63 (brs, 2H),
.| 8.04.(d, 1H), 7.79 (s, 1H), 7.63 |
. . - (d, 1H), 7.55 (d, 2H), 7.38 (t,
2-[(aminocarbonyl)amino]-5-[2-
(benzyloxy)phenyl]-N-[(35)-piperidin-3-{140| 451 ?2)0 (7t311H(; _1,'3)2 thf’l_g ;g)é VI
yllthiophene-3-carboxamide (n.1, ZH;, 5.2’8 ('S, 2H,), 4.1’ 5 .(m,
1H), 3.24 (m,1H), 2.85 (m, 2H),
1.90-1.58 (m, 5H).




7.05(d, 2H), 4.35(dd,
(di et hyl am no) et hoxy]
W 2@68/(0dd99 2H) ,

2H), 3.60-
phenyl }-3- 112 560 3.90(m 3H),

3.30(m 4H), 2.95(m 2H), | V carboxylate

trifluoroacetate 1.90(dd, 2H), 1.55(m 2H), 1.45(s,

9H), 1.35(t, 6H) 10.85(s, 1H), 9.50(br , 1H), 9.10(br

s, 1H), 8.95(br s, 1H),

2-[ (am nocar bonyl )am no]-N-[ (3S)- 8.20(d, 1H), 7.65(s,

1H), 7.50(d, azepan-3-yl]-5-{40[-2- 2H), 7.05(d, 2H),

6.95, (br s, (diethylam no)ethoxy]phenyl}thiophen 113
Tab‘izg 2H), 4.35(dd, 2H), 4.25(m 1H), | V

e- 3- car boxam de hydrochl ori de 3. 50(dd 2H) ,

2. .00

A LN la |

E

t hi enyl ) car bonyl ] am no} pi peri di PEF/GEB2004/003473

QLN
o7 —Z-

: \AZWEN) LII, I oUt M5y I oo I
1H), 1.25(t, 6H) tert; Eutyl €3R) 3%[(2 f\/bCD 7\45(d, MW
2H), Z.35(s, 1 am nocar bonyl 5-{4~[ 2-
6H)9o§g’,“° - 4.H)25(E:|<(:| 21 . 3.60. POFR € Nainte {471 (g/mol)| B*
(di et hyl am no) et hoxy] )henyl} 3 114 560 3. 90(m 3H)
3 50( tek; ZH), thi cllyl cat UUIIyI J at TIUI |JI pet ttre=—1=
3.20 5H) 2 Eiﬁ( 1H), IV carboxyl ate
i f " 80 teatt-batyl 3-{1(24Eaminatpyhonyl)@8(ine]-5-
“9. 65 ( s{4-I2-fdietByRBnife)etioy ]phentyl}-3- 5597 1
HC am noaz ¢ paithitnyl)dagboyi]amino }ifiperidibe)1- )
rbonyl } - - (4- madahbessnhetyifluoroacktate 389
s, 2H),|4.00 (m IV
? NQNH 2-[(aminocarbonyl)amino]-5-{4-[2-
HaC\,Nr Cr " (diethylamino)ethoxy]phenyl}-N-piperidin-3-| 459.6 2
o s SﬂNH ylthiophene-3-carboxamide trifluoroacetate
(o} 2
o 3 NQNH 2-[(aminocarbonyl)amino]-5-{3-[2-
) E’\/OO/[{ H (diethylamino)ethoxylphenyl}-N-piperidin-3-| 459.6 3
o, s OESNH ylthiophene-3-carboxamide trifluoroacetate
Chiral
NH
Q Q 2-[(aminocarbonyl)amino]-5-(4-
A N methoxyphenyl)-N-[(3S)-piperidin-3- 374.5 4
H.C. s” NH yljthiophene-3-carboxamide
©o O)‘NHZ
. Q“ < —Ic;Héaa tert-butyl 3-{[(2-[(aminocarbonyl)amino]-5-
HC N o {3-[2-(diethylamino)ethoxy]phenyl}-3- 5597 5
N0 . . . . s .
& " @,{C&NH thienyl)carbonyl]amino}piperidine-1-
o7 NR, carboxylate trifluoroacetate
NH
Q NQ 2-[(aminocarbonyl)amino]-5-{4-[2-
HC At (diethylamino)ethoxy]phenyl}-N-piperidin-4-| 459.6 6
HGN~g s SﬂNHz ylthiophene-3-carboxamide
(o]




t hi enyl Jurea hydrochl oride 1H),

1.00-1.80 (m 5H)
7.90 S,

= 8.8

di met hoxyphenyl ) am no] car bonyl }am Hz 2H, 6.65 d J

no) - 5- (4- met hoxyphenyl ) - N- pi peri di n-3- 116

4H), 2.0 (m 1H),
wW@Q:208/0b®odH, 8.43 s ,
8.7 Hz 2H, 6.83 d J

8.8 Hz ,

511 6.43 - 6.47 1H, 4.

yl t hi ophene- 3-carboxamde 3.76 s 3H, 7.73 s 3H, 3.54 s
3.45 2H, 2.81 bs 2H1-2.44 bs 4H.1.21 (t,
2.20

3H, 3.24 -
6H), 2.00 (m 1H),

35 1H, V

3.80(s, 3H),

.28 S,

3.40 (m
9.65 bs
7.46 2- ({[ (2, 5-PdI/GB2004/003473

5-{4-[2- (di et hyl-am no

(m 4H),

et hoxy[ phenyl J-
3% 2-{[(pyrazi n-2- 6H)
4.53 (mgq m*‘ yl ami no)ZeHaminoehioniybamine - NI6IR)-a2pab34

(1A,

3. 18

. 4.31 (t, 2H),

7.05 ( H, 7.52 (d| 2H)]-5-14-ngethdxyphenyl)thiophene-3- 388.5 7
wBYT tam- 3-yl ] t hi ophene-3- (s, dddbox8mdl: (m 3H),
8o (s,o%:aurzboxam de 1H), 8.85 (s, 1H), 8.98 (s, 1H),
9. 32 {s—1H)—10.90 (<;’ 1H)y 1. 25 (t 6H) 2.02 (m
et hy | am no) et hoxy] phenyl }~ (m
4R @m AintropRYerfdih - ;nca%%nyxfs?{ﬂ
ylamino)ethoxylphe 2 459.6 8
A U Rhe,
roli d| n T |
1H) 7. 39 (dxd, 1H) 7.84 (s, VI carboxam de
hydr ochl orlde 1H) .32 (m 3H), 8.78 (s, 1H), 8.85
(s, 1 H, D), 9-[&ininocartidnyl)dfhide)-<-§4-[2LH)
) .95 (t o), (M (d&éthylamino)ethoxylphenyl}-N-[3- 426 | o
”aC\,N N (hydroxymethyl)phenyl]thiophene-3- )
o)“NHe carboxamide trifluoroacetate (salt)
Q Q 2-[(aminocarbonyl)amino]-5-{3-[2-
@I{ (diethylamino)ethoxy]phenyl}-N-piperidin-4-| 459.6 | 10
3& ylthiophene-3-carboxamide trifluoroacetate
Q A~ NH,
< N 2-[(aminocarbonyl)amino]-N-(2-aminoethyl)-f
’S N ~ 5-(4-methoxyphenyl)thiophene-3- 3344 | 11
o HZNAO - - . carboxamide '
H,C
S
HN 2-[(aminocarbonyl)amino}-5-(4-
o methoxyphenyl)-N-piperidin-4-ylthiophene- | 374.5 | 12
" L 3-carboxamide
S H o
7\ \
o Q)= 2-[(aminocarbonyl)amino]-5-{3-[2-
o 7 (diethylamino)ethoxylphenyl}-N-pyridin-3- | 453.6 | 13
CHy s SﬂNH ylthiophene-3-carboxamide trifluoroacetate




5-{3-[2-(di et hyl am no) et hoxy] phenyl } -
2.78 N-piperidin-4-yl

2.52 (m 4H),

W@ 20054999 3. 00 (m 12H),

1.62 (m 4H),
-2-{[ (pyrazin- 2-
3.18 (t,

PCT/GB2004/003473

yl am no) car bonyl ] am no}t hi ophene-3- 122 538 2H), 4.05

(t, 2H), 6.68 (bs, 1H), VI carboxam de 6.80 (d, 1H),

7.10 (m 2H), 7.28 (m 2H), 7.82 (s, 1H), 8.22 (s,

1H), 8.28 (s, 1H, 9.00 (S, 1H 12.6, b, 1H 10.9, s,

1H 9.55, b, ; 9.24, b, ; 8.88, s, ; 8.49, d,

N-[(3S)-azepan-3-yl]-5-(4- 1H538-.35, dd, ; 8.29, d,

nmet hoxyphenyl ) -2-{[ (pyrazin-2- ; 7.92, s, ; 7.54, d,
ofthiophene-3- 123 467 VI 2ZH d

yl am no)carb chxl Jarnim

6.99. d. 2
3. 33, gfz‘z "oH;

gar boxam de hydrochl oride 1H;
3. 10 2-[(amipocarigmyDamipp]-3-(45, |

4H, 1.62¢ § 1H 0.95 (t|, nethoxypheayl}-N-(12siethylpiperidin-4- | 388.5 | 14
HR: Het hyl anmi no)| et hoxyylphiphlehe-3¢caxrbdtdmida. 52
(A , %8 (m N-pilperidin-3-yl-2-{[(pyrazin-2-
A LN 2NN [ e e W)Y Q2110 [+ 210
=), o. UU (T LZT1), O L0 T, T,
yl am no)car berayl ] am ng}t hi ophene-3- 124 538 4.05 (t,
2H), 6. é‘g\j{,bs, 1H), 6,80 V., carboxam d Eéorlde
(d, 1Hw—7.90 (m 2H) | 7. s?'g b g?‘:ﬁ 5
8.22 Sy olH) ’ 8. 28 (S, nl - -[( - azepan- -1 402.5 15
a2 yljt 1ophene-3 carboxamlde hydrochloride
H,C. s
© o7 N,
. Q__/O” 2-[(aminocarbonyl)amino]-5-{3-[2-
(o N y (diethylamino)ethoxy]phenyl}-N-[3- 4826 | 16
Z‘CH [ (hydroxymethyl)phenyl]thiophene-3- )
’ s PN, carboxamide trifluoroacetate (salt)
0 QNH 2-[(aminocarbonyl)amino]-5-{4-[2-
Ha N . . N- P
Hac\/,(c < F (dlethylannnq)ethoxy]phenyl} N [fyrrohdm 445.6 17
o s” NH 3-ylthiophene-3-carboxamide
0”7 "NH, trifluoroacetate
7\
Q = 2-[(aminocarbonyl)amino]-5-{4-[2-
He s = N (diethylamino)ethoxylphenyl}-N-pyridin-3-| 453.6 | 18
\’N\/\O s 32 ylthiophene-3-carboxamide trifluoroacetate '
o7 ~NH,
Q-CH:,Ch"a'
O\ 2-[(aminocarbonyl)amino]-5-(4-
B 'ﬁ methoxyphenyl)-N-[(3S)-1-methylpiperidin- | 388.5 | 19
) s o’>—NHz 3-yl]thiophene-3-carboxamide hydrochloride
:IC‘O
o QNH 2-[(aminocarbonyl)amino]-5-{3-[2-
HC N (diethylamino)ethoxy]phenyl}-N-pyrrolidin-
21’\,0 B 3.vithiophene-3-carb i 445.6 | 20
h, S -ylthiophene-3-carboxamide

trifluoroacetate




N- (2- am noet hyl ) - 5- (4-
8.31-8.33 1H, 8.13 2-{[(pyrazin-2- d J=2.8 Hz ,

nmet hoxyphenyl)- 8.53 s 1H,

7.42 d

wJd2@5814989 y| ani no) car bonyl ] am no}t hi ophene- 3- RCBEGB1®4/003473

2H, 7.38 s |
3H. 0.95 (t,

6.85d J
6H),

(m 4H), 2.70 (m N-pi
4H), 3.08 (m 2H),

=8.8 Hz VI

1.52 (m 2H),
5-{4-[ 2-(di et hyl am no) et hoxy] phenyl } -

1.79
(m 2H), 2.42

peridin-3-yl-2-{[ (pyrazin-2-

3.98 (m 3H),

yl am no) car bonyl ] am no} t hi opheye- 3- 126 538 6.95 (d,

carboxam de 2H, 3.72 S

2H), 7.48 (d, 2H), 7.70 VI carboxam de (s, 1H), 8.28
(d,2F); 8.95 (5,
1H) 5- (4- met HOXYphenyl ) - N- pi peri din-4-y
2-{[ n/2- ylam o) caﬂk{@xyquoamhwyi)hmmﬂeﬁr@ 3-
12 VIl carboxam d¢ 1.n2éth¢xyphéniyl)-N-[(3R){pdperddin;3- 3885 | 21
HC. sm NH%H) 1.92 (m 1Hylméh$BthiophenesI-edrboyhmide
3-{1 (5- {>3 T2- 1H), 3.20 (m 4H), 3.50 (t, 2H),
(diethylam no)ethoxy]phenyl}-2- 3 80 (m 2H)
4. 35(t, 2H), 9Q.{ [ (pyrazi n-2-yl am no) car bonyl ] am no} -
128 638 (g, J1K, 7.15 e flﬁm 0l-5-(4-
3-thienyl rbonyl ] amf no}rpéd;p(a 3 I )(’ £ j é glxd 3604 | 22
1H) , carboxyl ate tr| Z)e_ _%a )
"Chs AHS §.30 (d, 2H], Sgo8
1H),10.92 (s, "1H) 0. 9% (t, 6H) 1 52 (m 2H), 1 79
5-{4-]2- (di et Iam no ethoxy] phenyl} (m 2H) 2.42
(m 4H), "M N-pperi di yra
yl ani no) nyI ] ami no}t hi bf’&’&B "] 5%4'
methoxyphenyl)-N-[(3R) pyrrolidin-3- 3604 | 23
yllthiophene-3-carboxamide
; N CH,
< E CH, 2-[(aminocarbonyl)amino]-N-[2-
L i (dimethylamino)ethyl]-5-(4- 3624 | 24
o HN" O methoxyphenyl)thiophene-3-carboxamide
HC
Q N,\/N‘/ 2-[(aminocarbonyl)amino]-N-[2-
" (diethylamino)ethyl]-5-(4- 3905 | 25
HCe s Sﬂ ~methoxyphenyl)thiophene-3-carboxamide
o7 NH,
Chiral
0 Q“ 2-[(aminocarbonyl)amino]-N-[(3S)-azepan-3-
N yl]-5-(4-methoxyphenyl)thiophene-3- 388.5 | 26
He. /S\ NH carboxamide hydrochloride
370 OA\NHE
C Chiral
NH
Q 3 2-[(aminocarbonyl)amino]-5-(4-
methoxyphenyl)-N-[(3R)-piperidin-3- 3745 | 27

yllthiophene-3-carboxamide




4H)

(d, 2H),

3.08 (m 2H)
7.70 V |

3.98 (m 3H),
car boxam de (s,

6.95 (d, 2H), 7.48
1H), 8.28 (d, 2H),

W@2@5/0(®99 1H) 5- (4- met hoxyphenyl ) -2-{[ ( pyr azi nPCF/GB2004/003473
yl am no) car bonyl j am no}-N-[ (39) -

pyrrolidin-3-yl]thi ophene- 3-

130 439 V | carboxam de

8.47 s 1H, 8.14-8.25 2H, 7.43 N-[3-(1 , 4-di azepan-1

-yl carbonyl)-5-(4- d J=8.8 Hz 2H, 7.06 s ,
met hoxyphenyl ) - 2-t hi enyl ] - N - pyrazi n-
Hz 2H, 3.90 bs 2H, VI
3.72 s 3H, 3.40 bs 2H, 2.1Cbs 2H 11.97 bs 1H, 10.72 s

7.85
131 453 d J=8.8
2-ylureéd-3.79 t J=6.0 Hz 2H,

1H, 8. 79 S TIH 8.2Z2-8726 ZH, /.50
N-[3-[(35am rrolidin-1 - J=8.6 Hz 2H, 8.04 bs 2H,
7.31 yl)parb ] - 5- (4- net BdiampinengtbongDamppo]<s-(4-
7.2Q-77%5 2H, 7.08 d 43? t methoxyphbhylpN-Guperidingd-ur ea | 388.5 | 28
HC. N7.00 J=7.2Hz Viindéthyljth®eplitnd-3BetrbbRamid?. 72
S , 2. 01-'9:19 H, 3.80 bs 2H, 3.64 bs 2H. tert-butyl
A-{[(5-(4- pet hoxyphenyl)-2-
{[ (pyrazi n- 2.yl am no) ¢ar bonyl ] ar ni no} -
3-t hi enyl) c&r ponyl ] am no} PRELhfioRSrbbnyhaRuesSs-Y-
car boxyl apey methoxyphenyl)-N-pyrrolidin-3-ylthiophene-| 360.4 | 29
he. /S\ NH 3-carboxamide
*o o7 NH,
o QN‘\ 2-[(aminocarbonyl)amino]-N-(1-
N CH, ethylpiperidin-3-yl)-5-(4- 4025 | 30
i " methoxyphenyl)thiophene-3-carboxamide )
HC. s hydrochloride
e o7 NH,
Q” \/CH:M 2-[(aminocarbonyl)amino]-N-[(3S)-1-
Y ethylazepan-3-yl}-5-(4- 4165 | 31
" methoxyphenyl)thiophene-3-carboxamide )
HC. /Q/Qg'\”% hydrochloride
Y
0 Q 2-[(aminocarbonyl)amino]-5-(3-
N hydroxyphenyl)-N-piperidin-4-ylthiophene- | 360.4 | 32
o G5 S - - - 3-carboxamide - :
K,
H
) Q 2-[(aminocarbonyl)amino]-5-(4-
N hydroxyphenyl)-N-piperidin-4-ylthiophene- | 360.4 | 33
{ s\ NH 3-carboxamide
HO O)‘NH2
y
Q Q 2-[(aminocarbonyl)amino]-5-(3-
GH N methoxyphenyl)-N-piperidin-4-ylthiophene- | 374.5 | 34
° { s\ NH 3-carboxamide




1.18 (t, 6H), 1.32 (s, 9H), 1.72 tert-butyl
3-{[(5-{4-[2- (m IH, 1.90 (m IH, 2.85 (m
w@ diosiephani no) et hoxy] phenyl }-2- 1H), 3.21 (m P&FB2004/003473
3.50 (t, 2H), {[(pyrazin-2-ylam no)carbonyl]am no}-
134 638 3.80 (m 2H), 4.30 (t,2H), 7.05
-t hi enyl) carbonyl ] am no} pi peri di ne-1- (d, 2H), 7.52
(d, 2H), 7.76 (s, VI carboxylate 1H), 7.92 (bs, 1H),
8.30 (d, 2H), 8.90 (s, 1H), 9.25 (bs, 1H), 10.90 (s,
1Hd 1.17 - 1.40 (m 6 H 1.545-1.81 (m 2 H 1.84 -

2.07 (m 2 H 2.76 -

2.99 (m 2H)305-

5-13- (z di et hyl am no- €t Noxy) - pnen

—2- 25 (M 4 H)

3.41 - Ch‘a (3- hydroxE/ texrpu ml(wh%ﬁm-s 136
476 H)R 3 .88 (m (ampeocarhonylzaminoe§i(#c
aci d- )*=I p*l*s lg?g, d| n- 3-yl am de 4. vhthaxyphenyl)-3- 40 - 4. 64 460.6 | 35
o5, 867%('s, 1 H) 7tlﬂ§hy@}iiarbbi&l}41&uhb)py2rdﬂdlﬂe-55
ol J=ataenbz, 2 H) 7082 (s, 1 H clrbdcyiste 1 H 9. 65
(s,—1 H; 1090 (s 1H 921 (s 1H "9 Q1
2-[ (am noc bonyl)amno] N-[(SS) (s 1H), 8.29 (d, 1
H, 7.93% (s . Mazepan-3{yl]- n],iégl,bo gg ;,0]51
7.11 (d , et hOXVF rld pﬁg‘@ 3745 | 36
,% <~ 83 (d 1H) am d%
st 3k, 3.20 (m 4H) 200(3 84 (m
4H),
. Q 2-[(aminocarbonyl)amino]-N-(1-
y benzylpiperidin-4-yl)-5-(4- 464.6 | 37
" (D methoxyphenyl)thiophene-3-carboxamide
o 5 )‘NHZ
o Qn—(o cH, tert-butyl 3-({[2-[(aminocarbonyl)amino]-5-
N oL (4-methoxyphenyl)-3-
< " s . . s . 474.6 | 38
NH thienyl]carbonyl}amino)piperidine-1-
HCeo S o, carboxylate
7N
o = 2-[(aminocarbonyl)amino]-5-[4-(2-piperidin-
- N 1-ylethoxy)phenyl]-N-(2-pyridin-4- 493.6 | 39
@ o s OSENHZ 'ylethyDthiophene-3-carboxamide T
Q : 2-[(aminocarbonyl)amino]-5-[4-(2-piperidin-
3 ! 1-ylethoxy)phenyl]-N-(2-pyridin-4- 450.6 | 40
/Q/CQ“ ) ylethyl)thiophene-3-carboxamide
HO o NH,
s
3 y 2-[(aminocarbonyl)amino]-N-azetidin-3-yl-5- 3464 | 41
o /s\ NH (4-methoxyphenyl)thiophene-3-carboxamide )




1.56 (m 1H). d 10.85
2H), 8.31 (d, 1H),

W@ 20050999 7. 63 (dd, 1H),
hydr oxyphenyl ) - W[ (-3S) -

(s, 1H), 10.13 (s, 1H), 9.29 (d,

7.92 2-[ (am nocar bonyl )am no] - 5-( 2-
PCT/GB2004/003473

7.05 (td,

pi peridin-3- 138 361 1H), 6.94

(dd, 1H), 6.82 (td, VIII yl]thi ophene-3-carboxam de
1H), 6.91 (brs, 2H), 4.21 (brs, 1H), 3.26 (dd, 2H),
2.89 (m 2H), 1.88-1.618 (m 4H). 10.94 (s, 1H), 9.41
(s, 1H), 9.19 (S, 1H), 8.47 (d, 1H, 8.11 (S,
2-[ (am nocar bonyl ) am no] - 5- (3-561-H), 7.30 (t, 1H), 7.15
(d, 1H), nethoxyphenyl) - N- [(38) pi peridin-3- 139 375
7.05 (br, 2H, 684((1, 425VIII yIJth
i ophene- 3- cafh8%ani de (s I—[|) (s, 3H), 9 (d,
1H), 3.1 1H), 2.97 nOEa@,P Qangwlsﬂ-eg
(m y{ d 10.8 (s, 1H) Ir@tlaaﬁypbm@,yl) (2SBpperolidin-2+) ,| 374.5 | 42
A _J( S8 1 . 7.63 2- [ (anyhodhyhtnephemei hairbbxamide( d,
1H), 7.5% ( 2H) 7. 38 (t (benzyl oxy) phenyl] IV
3S=rptper—din=S—A4045+2H)—F3+(t+—IH-+——F23+;
1H), yl]thiephene-3-carboxam de 7.20 (t, 1H), 7.02 (t,
1H), 6.9% | (m 2H), 5. aft(a(rﬁmo%i)bonﬂd)&ﬁn{wms
3.24 ( . 2.85 (m | AdihoxypRéhylh)-R&p mmsét%ltﬁﬁ?h@nez& 368.4 | 43
M W ure | UPAC Nane (g?rml ) chboxhfide
31 [(a%mnooar bonyl ) ami no] -
{4-[2-(di et hyl am no) ef hoxy] Dhenvl }-3- 559.7 1
t hi enyl ) car bonyl ] am no} pi peri di ne-| car boxyl ate
trifluor ‘Sa‘ff@e CH 2-[(aminocarbonyl)amino]-5-(4-
_ N methoxyphenyl)-N-(2-piperazin-1- 4035 | 44
HCuq, s NHNH ylethyl)thiophene-3-carboxamide
Q NQ 2-[(aminocarbonyl)amino]-5-(4-
~ M methoxyphenyl)-N-(2-piperidin-1- 402.5 | 45
HCug s NHNHz ylethyl)thiophene-3-carboxamide
o}
o /EN’ 2-[(aminocarbonyl)amino]-N-1-
/\ N azabicyclo[2.2.2]oct-3-yl-5-(4- 400.5 46
a7 NH methoxyphenyl)thiophene-3-carboxamide
HCo OJ\NHZ
A H .
N 2-[(aminocarbonyl)amino]-N-(2-
O/&;‘\OH hydroxyethyl)-5-(- 3214 | 48
HO S o)\NHz hydroxyphenyl)thiophene-3-carboxamide
OH
o <;> 2-[(aminocarbonyl)amino]-N-(trans-4-
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? NQ 5-[4-(2-diethylamino-ethoxy)-phenyl]-2-(3-
CH, H hydroxy-urea)-thiophene-3-carboxylic acid- | 475.2 | 136
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met hoxyphenyl ) t hi ophene- 3- car boxam deChi r al

2-[ (am nocar bonyl ) am no] -5-{4-][ 2-

(di et hyl am no) et hoxy] phenyl }-N-[ (3S)- 459.6 110

pi peri di n-3-yl]thi ophene- 3-carboxam de

trifluoroacetate Chiral 2-[(a&ocarbonyl)am no]-5-{4-

[ 2- (diethylam no)ethoxy]phenyl}-N[(3R)- HC. 459.6

111 V - N pi perdi n-3{yT'Tthi ophene-3- car boxam de

t %1 uor ogcet &f'e Chir al tert but yI (38) 3-{[(2-

[ nocak bawyl ) am noj - 2 H C.V ino]-5-[2

(d4 et hy ho) et hoxy] phe ﬁ lﬁ?&% mino ->-1o

t hifenyt) ¢ar bonyl ] am no} rfB yll qoy )piperidin-3- | 450.6 | 140
t rfcet at e Chir al yl]jthiophene-3-carboxamide
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NH, carboxam de hydrochloride Chiral tert-butyl

(3R 3-{[(2- [(am nocarbonyl)am no]-5-{4-[2- H C V -
CH, (diethylam no)ethoxy] phenyl}-3- 559.7 114

2-[(Aminocarbonylamino]-5-(4-methoxyphenyl)-N-[(3S)-piperidin-3-vyllthiophene-3-

carboxamide

(4-Methoxy-phenyl)-acetaldehyde. To a stirred solution of (4-Methoxy-phenyl)-acetic acid
methyl ester (18.0 g, 100 mmol) in anhydrous toluene (200 mL) cooled to —78 °C under N, was
added diisobutylaluminum hydride (DIBAL, 1.0 M in toluene, 150 mL, 150 mmol) over a period
of 10-15 minutes. The mixture was stirred at —78 °C for an additional 2h. The reaction was
quenched by the slow addition of MeOH, followed by the introduction of 10% Rochelle’s Salt.
The suspension was diluted with EtOAc and stirred at room temperature for 1h. The EtOAc
layer was set aside and the aqueous layer was extracted with EtOAc(2x). The combined organic -
layers were combined and dried over Na,SO, and filtered. The solution was concentrated under
vacuum to yield 12.0 g (100%) of the title aldehyde as a yellow viscous semisolid, which was
used in the next step without purification. LC/MS (APCIL, ES, M+H=151).

2-Amino-5-(4-methoxy-phenyl)-thiophene-3-carboxylic acid methyl ester. To a solution of 4-
methoxyphenylacetaldehyde (12.0g) in DMF (200mL) was added cyanomethyl acetate (8.9 mL,
100 mmol) and sulfur (3.2g, 100mmol), followed by diisopropylethylamine (Hunig’s Base, 17.4
mL, 100 mmol). The resultant suspension immediately turned dark yellow to brown with an
exotherm. The reaction mixture was stirred overnight at room temperature. The reaction was
slowly added to water (~1L) while stirring. A tan precipitate formed and was filtered after an
additional 30 minutes of stirring. The resultant solid was purified by column chromatography

(Si0O3, 10-20% EtOAc/ hexanes) to yield 15.3 g (58%) of the title cbmpound as a light yellow
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trifluoroacetate
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(4- met hoxyphenyl )-2-thienylJurea 388.5 115

hydr ochl ori-de Chir al

5-{4-[ 2-(di et hyl am no) et hoxy] phenyl } - 2-

{[ (pyrazi n-2-yl am no) car bonyl ] am no}-N 523.7 120

[(3S)-pyrrolidin-3-yl]thiophene-3- carboxam der -

Chlral 5-{3-[2-(diethyl am no)eéhexy] phenyl}-2-

{[ (pyrazi n-2-yl am no) car bonyl ] am no}-N 523.7 121

solld| SENNIR! QDMK 53741 bt Bigphene7 3t 2er5B9aEI A8 § 6.90, d, 2H; §3.75, s,
hydrochloride H C

3H56 $32] 2-3H) ECVE dAPAH)ES, MxBiEpRENy| } - Npi peri di n-
4-yl -2-{[ (pyrazin-2- 537.7 122
yl am no) car bonyl ] am no}t hi ophene- 3- carboxanm de H C

Me%'lr?{4(-f61;yg{z:§'ﬁl?%lzﬁ)igfgﬁgi%?gdrl)ﬁéf&ﬁﬁrﬂﬂoﬁ@f%Qﬂﬁ%ﬁﬁo")’ﬂliophene-3-
canploaylabe ) Baa kitmgd Jodutianalf t2?hiA ofide H€4-3netioanybpheapt)-dieophene-3-carboxylic

.hydr.ochl or | H . .
scig HOy 95 BE Y1293 BRDLRGRYYSREHTH (A L e dded trichloroscety
isoé?a){lhte%ﬁﬂrﬁ]g?@éh{b‘l)zﬂo }y@& 4 Réi%’d of 5 min. After the addition was complete, a
yl am no) car bonyl ] am noft hi ophene- 3- car boxam de
preh'sp@ta‘@c,fmrmd ahd the reaction stirred for an additional 1h. The desired product was obtained
by filtration to give 6.9 g (56%) an off-white solid. The product was used in the next step
without purification '"H NMR (dg-DMSO 8 12.3, brs, 1H; § 12.2, s, 1H; 8 7.46, d, 2H; § 7.32, s,

1H; 6 6.85, d, 2H; 8 3.75, s, 3H; 6 3.66, s, 3H), LC/MS (APCI, ES, M+H=451).

tert-Butyl (3S)-3-({[2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-
thienyl]carbonyl}amino)piperidine-1-carboxylate. To a solution of methyl 5-(4-
methoxyphenyl)-2-({[(trichloroacetyl)amino]carbonyl } amino)thiophene-3-carboxylate (1.0 g, 2.2
mmol) in dry THF (20 mL) was added a solution of [Me,Al-3-Boc-(S)-3-aminopiperidine] in
THF (which was preformed by the addition of MesAl (2.0 M in hexanes, 2.2 mL, 4.4 mmol) to a
solution of (S)-3-Amino-piperidine-1-carboxylic acid tert-butyl ester (0.89 g, 4.4 mmol) in 10
mL THF at -78°C followed by warming to room temperature for an additional 15 min). The
resulting orange-colored solution was stirred overnight at room temperature. The reaction

mixture was cooled with ice and a 10% aqueous solution of Rochelle’s salt was added slowly to

.quench the reaction. The resulting biphasic solution was warmed to room temperature and stirred

for an additional 1h. The mixture was diluted with EtOAc and H;O, the aqueous layer was
extracted with EtOAc (3x) and the combined organic extracts were washed with H;O, brine and
dried (Na;SO,). Evaporation gave a pale orange solid. Purification by column chromatography
(Si0y, 50 % EtOAc/hexanes) gave 0.70 g (67%) of a light yellow solid. LC/MS (APCI, ES,
M+H=475).

2-[(Aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3S)-piperidin-3-yl]jthiophene-3-
carboxamide; hydrochloride. To a stirred solution of fert-butyl (3S)-3-({[2-
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127 carboxam de tert-butyl 3-{[(5-{3-[2-

(di et hyl am no) et hoxy] phenyl } - 268 ( pyr azi n-

2-ylam no) car bonyl ] am no}-3- 637.8 128
[(a%ﬁof%%g)rlgg%gaaﬁl@%éeﬁc};@bﬂé{ﬂ% BRedyiRAEY #ho)piperidine-1-
Carﬁm{ylat[e 20.70diget HY amalini) hlydooy} MCQH' (3.0 M:L)-was added 4.0N HCl in 1, 4-

dlo%/' rr(ghn oe gI%l? grrnlfgygto(gg)p 51114 @ﬁlﬁqxﬂ& glgg }}grggcltl%g %f stirred for an
addBridrth ﬁﬁtah%ﬁp@ﬁ?}éxla)urg ﬂ\é B\ &% was Zemoved under vacuum. The residue was
| am no) car bonyl'] am no} - [ 130

redpspelved indinathgnaliand kpegshizated gnéﬂzrva@;mw@ to yield 0.51 g (85%) of a light

sl Rl MBS R80T b s 1 a0, gy i 57 1

8 7>§8U£ 8ay;N81.40 [ §H3516%PW1}@' f% 6o draybprcenbanyl 1mos 3, 73,5, 35 83.29,
(42 et hoxyphenylj-2-thienyl |- N -pyrazin-2- 438.5 1

m, YHybd&al 1t, a1, 1 Hy 6t293, 4, {2[[—](, 5-1(94,, I’(EQEDS)AN&?MDH)ZLCIMS (APCI, ES,

(pyrazi n-2-yl am no) car bonyl ] am no}-3- 552.6 133
M‘é[]‘:ﬁf%ﬁ?})c:arbonyl]amno}p|perldlne | car boxyl at e

Example 26
2-[(Aminocarbonyl)amino}-N-[(3S)-azepan-3-y1]-5-(4-methoxyphenyl)thiophene-3-

carboxamide hvdrochloride

(S)-3-Amino-azepane-1-carboxylic acid tert-butyl ester. (S)-Azepan-3-ylamine (5g; 43.8
mmol) was dissolved in 100 mL of anhydrous CH,Cl, and cooled to =78 °C while stirring with a
magnetic stirring bar. In another flask N-(tert-butoxycarbonyloxy)succinimide [Boc-OSu] (9.7 g;
45 mmol) was dissolved in 50 mL of anhydrous CH,Cl,. To the stirred solution of the amine was
addéd the solution of the succinimide over a period of 10-15 minutes so as to keep the reaction
mixture at ~78 °C while stirring. After the addition was complete, the reaction was allowed to
warm to room temperature and then stirred for an additional 4h or until the reaction was complete
by TLC (Ninhydrin; R¢ 0.3; 0.1:1:10 NH,OH, MeOH; CH,Cl;). The reaction mixture was
washed with 50 mL of H;0. The aqueous layer was brought to a pH >13 by the addition of 6N
NaOH and extracted with CH,Cl, (3 x 100 mL). The organic layer was dried over Na,COs,
filtered, and concentracted in a vacuum to yield pure (S)-3-amino-azepane-1-carboxylic acid tert-
butyl ester as a viscous oil (5.1 g, 54%). 'H NMR (ds-DMSO, d 3.4, m, 2H; d 2.89, m, 1H; d
2.71, m, 1H; d 2.54, m, 1H; d 1.54, m, 3H; d 1.34, m, 3H; d 1.27, s, 9H; d 1.12, m, 2H), LC/MS
(APCIL, ES, M+H=215).
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(di et hyl am no) et hoxy] phenyl }-2-{[ (pyr azi n-
WwWQ2005and9n®) car bonyl ] am no}-3- 637.8 134 PCT/GB2004/003473

t hi enyl ) car bonyl ] am no} pi peri di ne-| car boxyl ate Chiral

5-[4- (2-di et hyl am no- et hoxy) - phenyl ] - 2- ( 3-

hydr oxy- ur ea) -t hi ophene- 3-carboxylic acid- 475.2 136

(S)-piperidin-3-ylam de Chiral

2-[ (am nocar bonyl ) am no] - N-[ (3S) - azepan- 3-

yl]-5-(3-net hoxyphenyl )t hi opheoe- 3- 388.5 137

carboxam de K C Chiral 2- [(am' nocar bonyl ) am no] - 5- ( 2-

ok iodll ) 38

tert%j]lt?mysz q‘i&e@{car cg)lzéén 1&]?% :(ﬂh[b’tﬁoxy:iﬁlgnﬁ)-%
thle’hy[]thangt}anhnm)y&lzé;mmrie@:arﬁet;ﬂate. To a solution of methyl 5-(4-

metge t;g%éé@ﬂgg(i (%1%% éSS 0 Oeqrdiﬁ%hn@yj_arrsl,izlg)tgio%fgxegne&—carboxylate (136 g,3

) Y2 ; ;
oSS DI A by o Py B9

ammbﬂlQmQ)mere;hee]an &éﬁb@x@fmmf@l tdhepirei addition of Me3A1 (2.0 M in hexanes,

3.0 Eé[r %ﬁ{m ?i/bloatn ﬁ\s/i):l%t gg')g? %gr}ogg%tggﬁlﬁ(ey gr(]:gr%xgrhc ac1(§ ?é?c) blRill ester in 10

m(of Tt OXg- Qrf@HWvéd Qaithidlg Ry fom tenpratirerunaer rﬁ@bg&nl ad stirring for
of (4-Met hox; thenyl -acetic_acid nethyl ester

an :gidltmcal h min.). The waniios denp eBpyioiange twn)W%?éarré@ Ov%mght at room
tempm?aﬁlrg ﬁﬁqgﬁct%%xture was cooled with ice and a 10% aqueous solution of Rochelle’s

salt was added slowly to quench the reaction. The resulting biphasic solution was warmed to
room temperature and stirred for an additional 1h. The mixture was diluted with EtOAc and
H,0, the aqueous layer was extracted with EtOAc (3x) and the combined organic extracts were
washed with H,O, brine and dried (Na;SO,). Evaporation gave a pale orange solid. Purification
by ISCO MPLC (SiO,, 60-80% EtOAc/hexanes) gave 0.9 g (62%) of the title compound as a
white solid. 'H NMR (ds-DMSO, & 11.0, s, 1H; 8 7.95, 4, 0.5H; § 7.81, d, 0.5H; 8 7.65, s,

0.5H; 8 7.56, s, 0.5H; 6 7.46, d, 2H; § 6.97, d, 2H; § 6.96, br s, 2H; § 4.19, m, 0.5H; 6 4.11, m,
0.5H; 8§ 3.77, m, 3H; § 3.65, m, 1H; § 3.48, m, 1H; 8§ 3.20, m, 2H; § 1.75, m, 3H; 8 1.58, m, 2H; &
1.42,s,4.5H; § 1.39, m, 1H; 4 1.36, s, 4.5H), LC/MS (APCI, ES, M+H=489).

2-[(Aminocarbonyl)amino]-N-[(3S)-azepan-3-yl]-5-(4-methoxyphenyl)thiophene-3-
carboxamide; hydrochloride. To a stirred solution of fert-butyl (35)-3-({[2-
[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-thienyl]carbonyl } amino)azepane-1-carbox ylate
(0.9g, 1.8 mmol) in 1, 4-dioxane (10 mL) was added 4.0N HCl in 1, 4-dioxane (10 mL, 40
mmol). A precipitate forms shortly and the reaction is stirred for an additional 4h at room
temperature. Due to the hygroscopic nature of the salt form, the solvent was removed under
vacuum. The residue was dissolved in methanol and concentrated under vacuum (2x) to yield
and off-white solid. Recrystallization from using 2-propanol gave 0.45g (59%) of a white solid.
'H NMR (ds-DMSO, 8 10.9, s, 1H; § 9.58, brs, 1H; § 9.29, brs, 1H; § 8.39, d, 1H; & 7.82, s, 1H;
§7.48,d, 2H; § 6.96, d, 2H; § 4.36, m, 1H; § 3.77, s, 3H; 8 3.29, m, 1H; & 3.20, m, 2H; 6 3.07,
m, 1H; 8 1.98, m, 1H; & 1.84, m, 4H; 6 1.59, m, 1H), LC/MS (APCI, ES, M+H=389).
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wOoRane®o9 The m xture was stirred at - 78 C f oPCHIGB2004/003473
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addition of MeOH, followed by the introduction of 10%
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extracted wth Et CAc(2x). Thegganbi ned organic | ayers
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The reaction was que)nched by the slow addition of MeOH, followed by the introduction of 10%

Rochelle’s Salt. The suspension was diluted with EtOAc and stirred at room temperature for 1h.

The EtOAc layer was set aside and the aqueous layer was extracted with EtOAc(2x). The
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solution was stirred overnight at roomtenperature.
The reaction mxture was cooled with ice and a 10%
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to quench the reaction. The resulting biphasic
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preqipifare fQsmp angj was Bitergd @gisngn asidigenal 3 migiiey hEdng. dtheesutant solid
vy RS nostip i) S150P0 D 34 RegBi o it 2

g of6th®fitle dom@biindGasAnighb yelbow &itd. dLE/M8 (APCLHES,M-8HZ349)s,
3H 3.29, , IH d 3.11, , IH d 2.93, , 2H d 1.91, |,
2H d 1.68, , 2H), LG MS (APCI, ES, M+H=6875). Exanpl e

2-Af9fin -5-{4-[2-(diethylamino)ethoxﬂphengl}thiophene—?:-carbo lic acid To a stirred
2- r?Am nocar bohyl ) ammol- N-r ( 35) - azepan- 3- -(4-meth

-
solushop i ereptiyl QPﬁrmiphér-l&-@(%hm)@bomghmﬁmhjpp}@mxeﬁ—carboxylate (2.0

o e P ROBISIARS SRR Ot g Mt 5o m. he macion
wasHentealty edluxTold O 61-uief] seindechinadsi alansh €@ebedTi®or LEBISC The solution
while stirring with a magnetic stirring bar

]

waseaepeenirated unsrr Kecoprto abent Rl oA theomigiepl yphiRs: ?h%rﬁ% gf the resultant . -
- 7 Q4.4 ' ' o e

clodfiy b o 5 ST R BEPL HPENICIDSSn) e siming

Thexasnad gelpresipitate ks ifieredfant ldeied u Ruirificatd chew as/aehieved by triturating in
period of 10-15 minutes so as tqQ keep the reactio )
boilipa hekaaesaiThe praduet (h ELWay ispiatedgn ke fapm By iitsetian atigh cooling to room

empBAEO IR g LA o YRRl | EORAS PSS RS,
until the reaction was conplete

tert-Butyl (35)-3-{[(2-amino-5-{4-[2-(diethylamino)ethoxy]phenyl}-3-thienyl) carbonyl]

amino}piperidine-1-carboxylate To a stirred solution of 2-amino-5-{4-[2-

(diethylamino)ethoxy]phenyl }thiophene-3-carboxylic acid (100 mg, 0.3 mmol) in anhydrous

DMF (2.0 mL) is added (S)-3-amino-azepane-1-carboxylic acid tert-butyl ester (60 mg, 0.3

mmol), EDCI (63 mg, 0.33 mmol), HOBt (61 mg, 0.45 mmol), and NMM (0.04 mL, 0.3 mmol).

The reaction mixture was stirred overnight at room temperature. The solution was diluted with
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by TLC (Ninhydrin; R 0.3; 0.1:1:10 NH OH, MeOH CH C
). The reaction m xture was washed with 50 nL of H QO
wab@saeedus | ayer was brought to a pH >13 by PEIEGB2004/003473

addi ti on of 6N NaCH and extracted with CH d (3 x 100
m.). The organic |layer was dried over Na CGs,

filtered, and concentracted in a vacuumto yield pure
(S)-3-am no-azepane-| -carboxylic acid tertbutyl ester
as a viscous oil (5.1 g, 54%. HNWR (d -DVsO, d 3.4,
m 2H, d 2.89, , IH d 2.71, {H-d 2.54, , |IH d 1.54,

3H, d 1.34, , 3H d 1.27, s, 9H d 1.12, , 2H),

Wa’;e%ﬁ@E{@E’@l ThéSrgatde k2t Ras E&atardiind set aside. The remamm% aqueous layer
(35)-3-({[ 2-[(am nocar bonyl )'am noj - 5- (4- met hoxyphenyl )

was thracmdéww FQa o6 ahd then dheactaphingd orgazic boirgdtnivere proled and washed
wick el T B R Y0 pR sbiion igp e oy N Qe Ui A gomeniated

undlem G))iédmlni)@l”ﬁélﬂ-a?or@‘&ﬁ Bemy. | PursfidafioB ™ag per3or§’ﬁw|b)y Gison (5%MeCN-
dr ous THF n.) was added a sol ution

Hz@ MgC oH2Q)3P83Ye ot BROHT BRitG ¥ lﬁle]LG/MSMTPCI ES, M+H=517).

(preforrred by the careful addition of (2.0 Min
hexanes, 3.0 nL, 6.0 mMmvl) to a sol ution of

terf-Bjityd (w)}m{[(ht(apﬁneedrb(sﬁylbmﬂ)rio]-ls {aqrzddieehylabmm)bletlmyﬁrhenyl} 3.

th‘F'@F%@FEL‘U%“HHBm‘P?F"P%ﬂeWE mpTate T PGPS bclgiion of for Dutyl (35)-3-
{[(@-@ﬁhﬁd snal2XaieMylanhino Jalifox ﬁﬁféh&l'} [Hth! %ﬁp A IR R PPeridine-1-

ution was stirred over ight”at room'tenperature.
Carhfweylatte A80 imegh Onli7xmob inashysloolseHRA( 1.0 migevasradded t@¥oroacetyl

ueo 0 n of. Rochelle's salt s added,, sl A
isof BERER O P 7 Buriel SR Mins®p 2e04 Prt i pdet o8 odtibn was complete,
a peRlpifatecform@banteth8Bshction ERE fof B 8d@idHag 1RNThS tdabfi@fmixture was
for an additional Ih. The m xture was diluted with

corEeuiehin Yareumg e wsudeapuiduaas diszolvestinanatianel mdghen charged with

2.0&?{?%1 i eﬁxgﬁolg{?g? nﬁg)d e @x}‘éﬁ%”(%@’iﬁéﬁ ScS‘—>‘§>8f%ﬂ\/{eCN-Hzo)

ne an apora ave
gavithé ftle BOhE) cal tal @olby I(/Iﬁleg-M@@iﬁ (B% 55(d ZH) 7.45(s, 1H),
Et OAc/ hexanes) gave O. of the title compound

7.05¢, ZHM-3Hde, H)d3 6%3\%@% 3 /(dd, 21D, 8.30(mmy 41, 2. 996'11 2H), 1.90(dd,

2y et g St <Af¢‘-iz@$ s

4.19, , 0.5H d 4.11, , 0.5H 3.77, , 3H 3.65, , IH
d 3.48 IH d 3.20, 2H d 1.75, , 3H 1.58, , 2H

&amri‘aléés 4.5H d 1.39, , IH 1.36, s, 4.5H), LC MBS

QKZE
n-3-yl]-5-(4-m
thl_mxmmbehm@s-cawdmmde Hedroohlbrisieh| ori de.
To a stirred solution of tert-butyl (3S)-3-({[2-
[ (am nocar bonyl ) am no] - 5- (4- net hoxyphenyl )-3-thi enyl]c

-!ﬁhﬁ%&i i o%ﬁ%o%@@%%ﬂgﬁ&?lkoa&ﬂ T?-%§tlif’¥5@§()lution of 2-

amipoefj- ffkmém(il@hﬁmyl) tophent-B-carbquybe Agil maetleyl festen€s.6 g, 26.6 mmol) in

YN B B0 8 AT Rl s e
reflok fofEh Gralntil b@ftifg rhiteri S0 AQohe BRI TLICESIMEASY B solution was

concentrated under vacuum to about half of the original volume. The pH of the resultant cloudy

mixture was adjusted to 3-5 by the careful addition of 6N HCI (~150 mL) while stirring. The

gummy red precipitate was filtered and dried. Purification was achieved by triturating in boiling

hexanes. The product (6.0 g, 91%) was isolated in pure form by filtration after cooling to room
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vacuum The residue was dissolved in nethanol and

concentrated under vacuum (2x) to yield and off-white
wa@elos@di1coRecr ystal | i zati on from usi ng 2- pr opanoPCT&B2004/003473

0.45g (59% of a white solid. HNW (d -DVSO, d 10.9,

s, IH d 9.58, br s, IH d9.29, br s, IH d 8.39, d,

IH d 7.82, s, IH d 7.48, d, 2H, d 6.96, d, 2H d

4.36, , IH d 3.77, s, 3H d 3.29, , IH d 3.20, , 2H

d 3.07, , IH d1.98, , IH d1.84, , 4H d 1.59, ,

IH), LG M (APClI, ES, MrH=389)7%xanple 110

2-r (Am nocar bonvl) am nol -5-{4-r2- (di et hyI am no) et hoxyl

et b bl PRSI Sueptichh, RPRAIS G BRRERIAA R 2 0701

s, EBD) 7. 8, bt b, 21 @.921,&9 QH),bD@MS (APCL ES, M+H=250?. _
am no] - 5- ( 3- net hoxyphenyl ) - 3-t hi enyl ] car bonyl } ar ni no) p
i peridi ne-1carboxyl ate dissolved in a small anount of

[ ' ne. Jhe so
Py {ARER Qu TS SR i G o Bt QST of TR o Pyt acia
mefHyl 808 (( 5%0¢e SNMhm A YVEAONTH of BrtOHyw & adided h?dr@ilné h?drate (15.6 mL, 320
title conpound as the trifluoroacetate sa

mmgcdp OT}m.qfsul’@nt bEon Washegtsddo refjyx for 2y 5The sqlygnt wplg/geg{lqved under

red}’:{%d prgssg dgl’%‘?%ngé‘i‘éﬁgﬁd y cukﬁg to ygek? g%ggle a%xﬁ%ie (1%1 gg(m0%> as a white

solﬂ-DThe]pr&ﬁ(ct wabthed,in kﬂﬁ@que{n’E&epMiﬁd\ﬁ@hnﬁE&thH m (ds-DMSO &
tert-Butyl

10.oleszs BB 19 i és{&s} dzllé,oﬁ &70yddadHl; 8 4.64, brs, 2H), LC/MS (APCI ES,
oxyl phengl >- 3-
M'{i‘ﬁTe?@D{:arbonylIam'noIpiperidine-l-carboxylate
trifluoroacetate Methyl

{4-[2-(dieth m no) et hoxy] phenyl }acetate To a
Pysﬁtﬂll&ﬂ'z'ﬁﬁrbwﬁ;ﬁlﬂ?l Pyumzing i:lé Agidhydeided1 -1, 80 grmol) was

I 0
R TB R, R SO 355t e gt
To nhnodtjrred rehclipon (’rﬁxﬁgp waadded Ia)soluﬁbh ef sddiwn néteick @8L3)g1,all20 mmol) in 80 mL
irred

equi val e o he brom de dded and. t hen
of Watet W?@ﬁﬁests 1591%8@%1%3@3 Ufes J8108 3R afdigiop fignnel. After the

addiBSn QQéJ&ﬁﬁiplét@ thredctiH W8 WMo Pbork Rl afnd-gh?red for an additional
product was then isolated by filtration and purified

5h. bTh@ gilutiom wiw themewpliaph hy (18 d@refullQkitidaCH/sOIBIN aH@_Q;l apd then extracted
Wit?}%]%%@ ((%{gg € tg%)lt lf\lA% Cogg%gc%%ns? \SNere dn%fdfover N 2%(?4?11 tgr'ed concentrated

M

‘and dridPurdBt K FHWb@ﬁ&@@&higﬁK%] 39&1&'236 3 enetahdahy deyl hide. The product was

stirred solution of neth £31t
useddh eelrspqeent ﬁgp%whbwy]pphéngtiqnac NMR ([d6-DMFO D36arbILH; 8 9.03, d, 1H;
88%2}3 gégrous tol uene (100 nlL}cooled to - 78 C under N
5 A By i i sobut yl al um num hydride (DI BAL, 1.0Min
tol uene, 100 ni, 100 nmmol) over a period of 10-15
m nutes. The m xture was stirred at - 78 C for an
(S)edtli2e A mined-S- theThexy-pheuylbthiupisemtﬁecmibedyﬂwmihe}-azmune-1carboxylic

acifljeyanted Slesy o 2 s Bliion Y iiat ScroR B GPRRYBr Bphene 5
carBOEyIRtdcId @D 214.0 KBS AREydbus BM(20!HL) is added (S)-3-amino-azepane-1-
carboxylic acid tert-butyl ester (1.03 g, 4.8 mmol), BOP (2.6 g, 6.0 mmol) and NMM (0.6 mL, 5
mmol). The reaction mixture was stirred overnight at room temperature. The solution was
diluted with water and EtOAc. The organic layer was separated and set aside. The remaining
aqueous layer was extracted with EtOAc (2x) and then the combined organic extracts were

pooled and washed with brine. The resultant EtOAc solution was dried over Na;SOy, filtered,
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The Et OAc | ayer was set aside and the aqueous |ayer

was extracted with Et OAc(2x). Theconbi ned organic
wo aysnseo0er e conbi ned and dried over and filt ereriGBIiva/003473

solution was concentrated under vacuumto yield 4.7 g

(100% of the title al dehyde as a yell ow vi scous

sem solid, which was used in the next step w thout

purification. LC M5 (APCl, ES, M-H=236). Met hyl

2-am no-5-{4-[ 2-(di et hyl am no) et hoxy] phenyl }t hi ophene-

3-carboxylate To a sol ution of74-

{4-] 2-(di et hyl am no) et hoxy] phenyl } acet al dehyde (4.7 g,

I

and%%ﬂ%@xltn%te'dgi&%{':valgégrg %’16 hﬁy @ﬂ{g%@ \?ﬁcﬁ%hﬁed by ISCO
MPhY @iOs ep;S@ﬁyE@Ang/hmes tc@ giya|099 s (m%)eqf . CEf—mh;te 20lid. "H NMR (dg-

DME Rt S B D e BORBD 0T el SHAB Binbr 5 28: 8733,
d, 28 ’S\fé? dMe. §hi! léle%g 7?52&,\/\33? ?W%Tﬁe@mf f, 118 3.1, m, 2H;

réaction’ was slo
8 198! faf 3195 156! AM2AT 8@'49.' §, At LI PI. ch&@n@ SMBY, IfG/MS(A£RCI, ES,
after an additional 30 ninutes of stirri ng. The
MH+teddbr.ant solid was purified by col um chromat ography
(STO, 5-10% MeOH/ DCM 0.5% NH OH) to yield 2.4 g of
the title conpound as a |light yellow solid. LC M
tert(mﬂg;l (S%E[Mt{ﬂ:ﬁﬂﬁioxyghenyl) -2-{[(pyrazin-2-ylamino)carbonyl]amino}-3-

Anmi no- 5-{4-[2-(di et hyl am no) et hoxy}} heg%/I t hi ophene-
thlg%)&aﬂmwﬂaeuwaaeme -eaboxgiates oh 5ol (S Hiygramino-5-(4-methoxy-

ek S0 PAGB SR e 1
mded I@Mi&@ﬂlcéﬁﬁnyﬂa)zuhr(d 5v| Belr msl) in2p miT béarr}a'duiljs@ME was
e ROt Sl e O UL AL B TELEH! B v
puﬁﬁb‘éﬁfs \@@ @le‘o%‘ E{(ﬁA%eizﬂl%s)QB 'gg)eriﬁé tiMOb LS'TFg (53‘_%2 compound as

e resultant cloudy m xture was adj ust ed
ahglyt yenewcsarlef {HL NAIRIi(84-DMVISID SAR. 36 s,(0.S1505 12.%, s OéH §10.90, s, 0.5H;

5 18850 B 1.9 D.ob: DAL TR, LiFE &S5 gl Hap B05, 0, 0.5H;
| dsi

79Rak 0 I8 AEEE Do 0 B0l 15, 0160 40 2 ACB 426, m. om0

4. 1’f7€xﬁﬁgsﬁt §reroan sy, 691 N ALY mems OV.Qh IS 1.77, m, 3H; § 1.61,

ES, 'MrH=335). tert- Butyl
m, HSP 1314{@ (4251ar6 h38 G-+ -5 SH), EC&AB)(IAMI@ NhUx§6Pheny| }

-3-thienyl) carbonyl] am no}piperidine-I-carboxylate
To a stirred solution of 2-am no-5-{4-][ 2-

N-[@S)eAﬂélﬂaﬂ[B S*H)Seﬁhﬂwio%?ﬁﬂéﬂﬁﬁiu{ Biﬂﬁﬁﬁ;-@ car boxy| | c

n “anhydr ous i's
ylaaduma(@yﬂamﬂﬂnlapbmécarmbnd%| hydra@l(lelrldér To B@tlvpd solution of

terte%{t%g'}-g- —%?B?tjloxyngaﬁm@(yégl " -yl%m%g) T ‘ﬁu&l]ﬁ)ﬁ*ﬁ%%t}s-

thlér@@%ﬂb@ﬁ\yllﬂnﬁh@ﬁ@elhfﬂé 15¢drbé:80at® YES N INY méhol) 8010 mL of MeOH is added
tenperature. The solution was diluted withwater and
10 E:l% mmpg o6 G ﬁClumimxamSTthnéﬂasmeé at 109 igaperature for 4h

an T@@sl cﬂ%ﬁ?#{c&gu 9%8 : ne re%ﬁe sk Ql%taﬁg {é@ri\galﬂe% triturating in

organi c
refRRBIgEHpRPaiolas gznerﬂ t\lMa tike bbmpeundl'zhe arhghud)rhagﬁ soBiﬁ(UAGO g, 67%). "H NMR
solution was dried over SO filtered

(AoIOMSON 126t subHod 109 b 3.dra. Hixp S s 15 5 8.88, 5, 1H; 6 849,
d, T8 § 55314 OB, ¥8%50P8" {197 8% 9,0 1. 55%% (980, g, 2m; 5 4.42, m, 1H; §
3.33, m, 1H; 8 3.23, m, 2H; 6 3.10, m, 1H; § 2.02, m, 1H; § 1.85, m, 4H; & 1.62, m, 1H;), LC/MS
(APCI, ES, M+H=467).
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"98%eCN-H ) to give 90 g of an off-white solid. LC/ M5
(APCI, ES, MtH=517). tert-TAutyl
W@ 385408909 (2- [ (am nocar bonyl ) am no] - 5- { 4- [ 2- ( dP€T/BBR@E@AI003473
no) et hoxy] phenyl } - 3-
t hi enyl ) car bonyl ] am no} pi peri di ne-| -carboxyl ate To a
stirred solution of tert-butyl (3S)-3-
{[(2-am no-5-{4-[2-(di et hyl am no) et hoxy] phenyl }-3-thie
nyl) carbonyl]am no} pi peridi ne-| carboxylate (90 ng,
0.17 mmol ) in anhydrous THF (8790 nL) was added
trichl oroacetyl isocyanate (0.09 nL, 0.7 nmmol) slowy
over a period of 5 mn. After the addition was
conplete, a precipitate forned and the reaction
Exanplerl36 for an additional Ih. The reaction mxture was
. on;pent rat ealn 3.3 . .

yl]emg;d%ﬁels &Qb&é\lﬁi'd)a trlﬂ%kédcﬁﬁ&é on by G | son (S%\/ECN H
gave etitre ng) as a tan solid. H

NMR (300 MHz, d -MeOD; 7.55(d, 2H) 7.45(s, I H),
tertTBOGL (BS)B-)I(5-4- BE(diethyBifmeBetWﬂpmtyﬁ} -23Hhydx5aminy)

carégglyl]%nﬁlg)é- -tlgqggy'l) lggw%ﬁanggg}ylpe(&gg q cégggmé‘:sgéjl solution of tert-

but B [&2amino-5-{4-[2-(diethyl th henyl }-3-thienyl) carbonyl
OB (Roedning 5. (4-(2 (ge(yafr?lerr’azc%ﬂgn‘;ﬁy)} thienyD) carbonyl)
ammo}ylpamcﬂmc})lsmﬁmmﬂld ahirfong Hi. 3bmend) @-BAF b@ﬂ@anﬁ)d@as added 1,1"-carbonyl

aiReets O B T L sl Thearna slvliolision. v g 1 for 1 b

Gx y3rhink 89a:2ehiekiO 76 mé; 1.1 1) and EtsN (100 pl, dded
Whél%hﬂon 5)%4 y?iet hoxy- phenyl)mthl op enémélogg?boxsylgc gm)alwerea ©

andnthe hgshltmgtdark gobutdngya2BinGd fomd § h et NE@HNXRGS Wik pamtisioned between
ded Na (100 and wat er, The.r.eact.i .0
SR A Berapmig e o et T binf e A PIEROY
z‘[ﬁﬁatﬂﬁ%fo?dfedTaLﬁH@bv feSRe. HiEicaaba by GlsBRES % PRCANHLOL-898%MeCN-
under vacuum to about half of the original volune. The
H@Heak thedtle bydrpxaweeac] oudy mi xture was adjusted to 3-5
by the careful addition of 6N HCO ( 150 ni) while
stirring. The gummy red precipitate was filtered and
5- {d{ﬂ%ﬂmtﬁﬁhﬂﬁh@@iﬁo&ﬂ]w@ﬁyaw{[ﬁm&dobyhrhinbjdarbdmyl];mnno}w-[(3S)-

boj | i ng hexanes e product

piperidinrdyiithiophege-3icarhoxamide A éféqre%%wtmgoftt@f-butyl (35)-3- ?[(5 {4-[2-

(di ”ﬁ”n‘i’[ &B%%%@%ﬁgdz C!g)ﬁ&g@lxyagn@ ﬁ%&{gﬁ] E’iﬁ]ﬁﬁ&%\lﬁﬁ yght.

carbony2}dmi o Jpigididine1-2dpox f1436 B didNatk wakSeatht MEHBSOON HCl SOlllthl’l in

ok IBRly G By Fauiine Gk B Pe S el i heEdhoration of e
sol((én]c ghvds- (80 Hﬁﬁ{ylaﬂn‘ﬂg ! n@-pﬁéna@@(’k H@&roﬁ?—ﬂ%ﬁ)-thmphene 3-carboxylic

hydrazi ne hydrate (1 The resul tant
amd{QS)ﬂpllpendlwaBsyllaBnadeeB thohydrbehlarideosaltIR mg)h éﬂmwoowgz DMSO0-dg) &

P et 40 (91 GFR e kot e 2 G 20t 2 HEBGp - dgBdm. 210 305 -

3, zwnt g1 A0 3 60emPA Pﬂlzerfzs .vaa§s &ﬁeﬁDﬁga 29%&@%@%?& aos 4.64 (m, 1 H)

hout” purificati on.
5. 86 (9 118) 7. 67 (d,H=8483%, ZCH) 1. 545 (dj J&g %G.HZdaH)IW—BZ @ hfﬁd’ 440(18 1 H) 9.65 (s,

1 6 LEMs (ESTNRHAT6.

Example 137
2-[(Aminocarbonyl)amino]-N-[(3S)-azepan-3-yl}-5-(3-methoxyphenylthiophene-3-

carboxamide
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MtH=139) . Pyrazi ne- 2-car bonyl azi de.

Pyrazi ne- 2-carboxylic acid hydrazide (11.1 g, 80 mol)
woRrwsoie@sdl ved i n 140nL of water and charged wWCTGBRI04/003473

HCO (13.3 nL, 80 mmmol) and cooled to 0 C. To the

stirred reaction m xture was added a sol ution of

sodiumnitrite (8.3 g, 120 mml) in 80 nL of water was

added slowy over a period of 15-30 m nutes using an

addition funnel. After the addition was conplete the

reaction was warned to roomteypperature and stirred

for an additional 5h. The solution was the neutralized

by the careful addition of solid and then extracted

with CHCI 3 (3x). The pool ed organic fractions were
tertdBatyll AN S-[({2-[(amiwatarband mmiina]-5dbrama-3ithienlyly oakdyonki)gininolazepane-

%afuupwovernlght toyield 2.5 g (21% the title acyl

ate g product was used in subsequent steps

To ‘é"'s@)l'ilﬁHﬁ oph'léihfyl @—g%hﬁﬁbca%%ﬁﬁlo]-%%gﬂgoﬁ@ne d.caltdxyfhte (1 equiv) in
dry(]SlF 0. § [\Q) \M&maddecsa @G‘luntmt biopiepihdogt3- () hint pblemeeSparatite (2 equiv) in

TH$ 6![ b h@ﬂ\)ﬂpéﬂ\%iﬁﬁ? ﬁg%/k%ﬁ’ex Xédltgonagf I\(/jleyﬁr(& otI\VIth |hexaneg') to a solution of
Boe”-Sf(B) ﬁ@m5plbénd'fﬁé hoRME RheTY1Q addihe BEanS: DNE%zeu@@rseﬁfemh hfas warmed to

acid (1.0 mol ) in anhydrous

roogHgEpelRye Skt o apadditionshil boniy) andl the rqsuh@gtdemquow solution
e e

aqueve sollgivh dRochelle’ § eipedsaidded slowietosietich e rmﬁon The resulting
diluted with vvater and Et OAc. The qrganic | ayer
biplasiolition Wi GBIEALE FoRsn teTHES B .S&@%Eﬂy@a diiggalyih. The mixture
{
i A OB Phd Mo g es 1R it el RE BIORE (3 and the
confhired egonit antracEt W¥e veshed with Hy@s bdné adl dricelr (MgSO,). Evaporation gave a

flltere oncentrated ynder vac
palipihEe Suid HorioR Py soltn SEe BBl By HEBa pEnes) gave a
whitSidld, L@L@@ﬁmm&anes) to give 0.9 g (50% of an -
-white solid. H NWVR - DvsOd 7.51, d, O0.5H 7.46,
S, 05H d 7.37, s, 05H 7.36, d, 0.5H 7.34, br s,
tengﬁ'%i’ (3§)§3w£ga%.¥'@f%r iyt alq%naﬁgﬂ(;‘%e‘kh%:fly}qh%{} By °
thuﬂl‘jl]cirl?o'hyl}anﬁﬁt)a Né)’hn5ﬂ,-carb3k!ylaﬂa B Aadk veas 1dadetiiwith tlrrtaﬁltyl (35)-3-
s+m 5H;) ES MH—I:446¥ tel/t-Butyl
[({% gsyln@cﬂbesyléamml—ﬁ ypeeniieny - qarosyhaminelazepamend -aepexylate (1.0
o) 3 h OB tronic acid (1.5 smol)y .Gy 3 mngh agd PAPhs)s 0.05-0.1
mnmd))l aukdi vees poifged ittBaifrogerafar 10-nhing.4bioxaho ¢dyplbeamd| ;O (1mL) were added
t hi ophene- 3- carbo(%mv-an1no - azepane- Icareﬁﬁyllc aci d

undeppifttogen YmogRiess an sesylting mixiyes was hpgied °C for 2-4h. The mixture
I
w5 ST Py o M e oo

wateelaperewlasisep@ntet add comliping Solvest \ambohh@tmdalde dpyrees) CThe residue was
f ied using | SCO MPLC (40-60% Et QAc/ hexanes)
purga egléaytqq g4 ¢liramgtograply (5169 o apfyil{a 13O separation system (30 60%

EtOAc/hexanes) to give an off-white solid. LCMS, (ES, M+H=489).

2-[(Aminocarbonyl)amino]-N-[(3S)-azepan-3-yl]-5-(3-methoxyphenyl)thiophene-3-
carboxamide hydrochloride To a stirred solution of terz-butyl (35)-3-({[2-

[(aminocarbonyl)amino]-5-(3-methoxyphenyl)-3-thienyl]jcarbonyl } amino)azepane-1-carboxylate
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a light yellow solid. H NWR (de-DMSO 12.5, br s, 0.5H,
d 12.4, br s, 0.5H d 10.90, s, 0.5H d 10.88, s,
WO 2Hb016908. 93, s, 0.5H d 8.89, s, 0.5H d 8. 3BCT/GB2004003473
d 8.29, t, IH d 8.05 d, 0.5H d 7.91, d, 0.5H d
7.74, s, 0.5H d 7.65, s, 0.5H, d 7.52, dd, 2H d
7.00, d, 2H d 4.26, , 0.5H d 4.17, , 0.5H, d 3.79,

s, 34 d 3.69, , IH 3.48, , IH 3.21, , 2H, d 1.77, ,
3H, d 1.61, , 2H, d 1.44, s, 4.5H, d 1.38, s+m 5.5H),
LG/ MBS (APCl, ES, MrHE567).  -77-

I V-[(35) - Azepan- 3-yl | - 5- (4- met hoxyphenyl ) - 2- {[ (pyrazi n
dlSS(ﬁVCdylln%MQ)MHQPWIIDLI%H?I&%GAS QH?&EH‘@U?\I gl'f(ff af BRXAT dﬁﬁhe solution was

hydrochloride. To a stirre ution tert-bvAy

stir(e85pr Bh 4 RB- The prothobag pireimydryetRerde(gait vasiobta2aedl amndl-white solid

ar bon

afteT PR lfggﬁlﬂk?BiYWﬁ%%Sﬁngze&M%aPmﬁ A6, 4D, 921 6 18, 901
4
(s, §F ST 111 7B G 700 1S, PA9RE A, Tbs (SALHTERY (D), 4.33 G,

1H}, 8rfde(s a3y, 8.20dm, 4H),8h@D (thel); d18d ént, A HD,eld5 g ek N doTMi$y, (ES,
M}F%@WSI due was partially recrystallized by
ating in refluxing 2-propanol to yield the title
conpound are a light orange solid (0.30 g, 67%. H NWR
(de-DMSO d 12.6, br s, IH d 10.9, s, IH d 9.55, br
ﬁmzlsa@dgm ‘brs, IH d8.88 s, IH d849 d, IH

gll'lﬁin-lgﬁ Ttﬁs,iobhene-3-
carBoiZ{l?mide 2H d 3.10, , IH d 2. 02, , IH d 1. 85, |, 4H
d 1.62, , IH), LM (APCI, ES, MtH=467).Exanple 136

24( Ami nocar bonyl ) am nol-5-{4-r2-(di et hyl am no) et hoxy1lp

Metﬂﬁ*l%'% {i N"iél(lﬁ@ac @SjEdl@&Q@ﬂ%on&ﬁhﬂﬁﬂﬁﬁﬂbﬁﬁ&ﬁtﬁgmxgﬁt& To a stirred

oacet ate

sol{tBim) of 2~ frhind-thibphéhe(Icmbbyylrncitbinethigbasydrigh eqyinfanBydo (' YHF (mL) was
dr.o

added %ﬂwf%tgrl ARpeyanaie{ el s3o04y BYSHA Resier 96 P prige A ftRr the addition was

corﬁ%lﬁ@oé(ﬁe ﬁm‘é%&@%&h@f&?ﬁoﬁﬁ rfeg%zyin dd1t onal 1h. The desired product
2-am no- 5- di et hyl am no oxy}p heny e}

was thtnheé hy fl)tratlan (00) glwle]meahylrﬁegl{;bqtlp@rlmdamﬂba{maobanbphp]t} @mino)thiophene-

3-c§1%%gyl§§r(%&0{q$ fs ap otfs tg &ggld %Oﬁg“ 2tlwaf Lﬁ?&}l} tgle Pt step without any

furmelspuﬁﬁdaﬁoﬁlp@Ms%Eir,qmﬂ&m@)s stirred at rt for 1 h
wher eupon hydroxyl am ne hydrochloride (76.4 ng, 1.1

mml) and (100 ni) were added and the resulti ng dar k

Meﬁg}k 2 | on@%&ﬂléﬂl&%gﬁ%&éﬁﬁl@o]@&&{ %‘ﬁ’le}ln (gh igp ﬁ%lye\é\?carboxylate To

a stwaéd suhsthacbfwhéthylH2({, [(tﬁélhlﬂﬂ)aafﬂzsﬂ)aihjn@@taf%%nuno)thmphene 3-carboxylate
apor ati on afforded a_yellow residue. Purification by

@ f@\sug Erctaoxptonois (Q0-madaveengdes asabition of dremimedily? eq) I glacial acetic
ac1&I (5 ﬁﬂ.[) o(w DPI eOVﬁI' genod §>f 5 min, _After ther fd(atl?rf s gom, lete the resulting dark

m no) et hoxy] pheny roxyarh
soll)ttmlr b'am)stu]rainfmmw min§ @BRF. The solvent was evaporated under vaccum and the

residue was triturated with H,O. The title compound was obtained by filtration (99%) as an off-
white solid. The product was used in the next step without any further purification after drying
for 2 days under P,0s. LC/MS (ES, M+H=425).

Methyl 2-[(aminocarbonyl)amino]-5-bromothiophene-3-carboxylate. A stirred solution of

methyl 5-bromo-2-({[(trichloroacetyl)amino]carbonyl }amino)thiophene-3-carboxylate (1 eq) in
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pi peridin-3-yl]thi ophene-3-carboxam de A stirred
solution of tert-butyl (3S)-3-{[(5-{4-]2-
W@ diosioiwpbam no) et hoxy] phenyl }-2- PCT/GB2004/003473
{[ (hydr oxyam no) carbonyl] am no }-3-thienyl)
car bonyl j am nol pi peri di ne-1-carboxyl ate i n di oxane was
treated with 4. 0N HO solution in dioxane (3 nL) and
the resulting cloudy m xture was stirred at rt for 1
h. Evaporation of the solvent gave
5-[4- (2-di et hyl am no- et hoxy) -pfgenyl | - 2- ( 3- hydr oxy- ur ea
) -t hi ophene- 3-car boxylic acid-(S)-piperidin-3-ylam de
(a?nrﬁ&) VR
anl-%ﬁl/rsc;(%g gne%?]){%fogg%]h ?[u‘lggﬁ witd Hral ia f6} A 541(3?’Q\Qteerxrl]g for extra 10 mins
at RY, fre@ditatiol voiR obsnrvai zhl)d tRe pﬁaducawws@medbylﬁltrmcﬁs(mo% yield). LC/MS
.41 - 3.61 (m 4 H 3.73 - 3.88 (m 1H
ES MR, (m 1H) 4.40 - 4.64 (m 1H) 5.86 (s, 1ty
707(d/848Hz 2H)755(d 7=8.48 Hz, 2 H) 7.82
(s, 1H) 9.44 (s, 1H 65 (s, 1 H); LC/I\/S(ES
termBmA@S) -3- [E{)Zs[ﬁanmoggﬂbonyl)anuno] -5-bromo-3-thienyl}carbonyl)amino]

ar b I )amol- N-r (3S)-azepan-3-vl]-5-(3-neth
plpSW&ﬁAéqL'ﬁasct{%?’%ﬁ%ene 3- carboxani det ert - But yl
To @36)utidn bf fmthiy( amamﬁﬁadabmwl)miﬂd}xs}brani@mmeaesmaewdy}ate (1 equiv) in

car bongll\)lam n%] azepane- 1l-carboxylate To a sol ution
drylm ) was added a solutlon of [Me;Al-Boc-3-(S)-aminopiperidine] (2 equlv) in THF

(1 (?ME 5‘912%13?}5? %lehwéﬁ)glﬁcguw Alo(ggﬁ\g ﬁuaﬁ%;%ﬁ%s? ?&é%k%&tmn of Boc-3-

(S){p)m&lmeandﬂ—ﬂ? 4tSy 8 dirambthe mpltmgryeﬁowa})ldnzn s ivayrmed tolidem

rr%pgragurmap s%gcggf% g})l gfggé Xﬁncﬂtﬁe ?eds(lj.l t}nlgod'éep yc'a\ﬁow solution was
Stlr%\/%l’l{l @t‘a’f‘%@teﬁﬁfekﬂﬁr@ﬁh@r&ﬁﬁn@hﬂur@ wais o818 whthSce and a 10%

resutlngy | ow sol ution was warned to room
aqueenparutian o Roclelst § salewas aided nloadiyl it quenelh theiredctiand Théeesulting

. resul ting dee IIowsqutlo was .S dov
bipl S By a5 MGTE SRR B bt Toe mirture
wadiiiited WﬁhmGA@ 2h8%,89 edifRl1akdr Was ektrRecdRith BtOAS @) and the
was added slowy to quench the reaction. The resulting

corbbippégngénig SKuaqtHwergakashed milh Ha, boserrnddped @gy@s) dhvpporation gave a
|
peSbAREE L oA S0 g St Uk ke s

whﬁé @ﬂfd. ("BrOVE SO B0Me §, IR, 1%t [HCE 9.30ekhss, 1H; § 8.48, d,
washed with brine and dried (MgSO. Evaporat| on gave a

1Hp&Bd Oos, dily & 7B, idd2HPH7i38i & aH; 0.2y t.déL W01, br s, 2H; 6 4.26, m, 1H; &

3280001 t{%l%ﬂﬁ@?ﬁ%%%ﬁ?ﬁxa”gﬁyp%‘ée 2o Ems (apcr, B,

M+B3Us8- ({[ 2-[ (am nocar bonyl ) am no] - 5- ( 3- met hoxyphenyl )
-3- thienyl]carbonyl }am no)azepane-|-carboxyl ate A

flask was | oaded with tert-bntyl (35)-3- [({

rerpb i R OrERS E(’%éa% Boh B g GraethSRiphehg 2

thlﬁlnoynli? %gﬂ Q’g\gﬁe-ﬁ%ﬁbéxylﬁer Ask waSSoddell (3thQerz-butyl(3S)-3-
[({2- [(ammocarbonylg amino}-5-bromo-3-thienyl }carbonyl)amino] piperidine-1-carboxylate (1.0
mmol), 3-methoxyphenylboronic acid (1.5 mmol), Cs,CO3 (3.0 mmol) and Pd(PPhs)4 (0.05-0.1
mmol) and was purged with nitrogen for 10 mins. Dioxane (4 mL) and H,O (1 mL) were added
under nitrogen atmosphere and the resulting mixture was heated to 90 °C for 2-4h. The mixture
was allowed to cool to RT and the mixture was filtered (0.45 uM or diatomaceous earth). The

water layer was separated and remaining solvent was concentrated to dryness. The residue was
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mmol ) and was purged with nitrogen for 10 m ns.

Di oxane (4nmlL) and (I nmL) were added under nitrogen
wa@towsspirey e and the resulting m xture was heat BAT/GB203d/003473

C for 2-4h. The mi xture was allowed to cool to RT and

the m xture was filtered (0.45 uM or di atomaceous

earth). The water |ayer was separated and renmai ni ng

sol vent was concentrated to dryness. The resi due was

purified by colum chromatography (SiO) on an MPLC

| SCO separation system (30-60%d¢t OAc/ hexanes) to give

an off-white solid. LCV5, (ES, M+H=489).

ARG 0D L 3DNeeeRstodbadh (R o con
Et%w/he}@aies;ab givean off-whietelhutlyCMS3®BS, MH{I—{VE}).

[ (ar ni nocar bonyl ) am no] - 5- ( 3- met hoxyphenyl ) - 3-t hi enyl ]

car bonyl } am no) azepane-| - car boxyl at edi ssol ved in a

2- [éﬁﬁidocﬁf%ﬁi)aﬁﬁnﬂ% hﬁﬂﬁlth&@?}h@ﬁiﬂfzﬁ ﬁS%Hg’éﬁgﬂd 8. _Pfl]thlophene-3-

di oxane e sol ution was Irred for
carppsmmﬂe lmlrptidonyld r’ﬁth‘stnred:m)llsmntof\tﬂis-botyﬂ éa&)éd({azr[(annnocarbonyl)

amﬁ{o@-_& -m SO| %@1@ Val @gnnq pbspce)héle ng_l c?agboxlyll_i)te dissolved in a
smﬁl Qiho(u& of h‘f&hanal Wik i(diied Ut I—YCIQ?I d(&(zané Hi‘he Jolgtﬂm( \tvas stirred for 1h at

59 11 (d, ZFgI 03 (s, IH), 3 (d, 1H),

RT( he ﬂ)p:q)ducgasgh;e hyd ogtﬂynd@s@wqmbtmngd aszarmff-mhite Bpl}d after removal of the
solfer® anﬁi Byjo) 1 Nva (& Bvis 3 10161, 1607541 W TE30ho 5, 180, 8.47 (@, 180
8. 12@r (1Hp moar wl I)SB(EUFH} 705 @r, rze}t)h@m@qmol MB\F@ (135)3.82 (s, 3H),

-3-v ene- 3- car boxam de
329 0QUEDk P20 EDRODY yy 20, el By GO R, HiCR RS, HEHTI=TS)
-carboxylate. To a stirred solution of
2-am no-t hi ophene- 3-carboxylic acid nethyl ester (1
OttegExampkehydrous THF (mL) was added trichl oroacetyl
i socyanate (1 eq) slowly over a period of 5 min. After
the addition was conplete, a precipitate formed and

Exéxﬁﬁ% $ACKI8N, =] 7. i@jWEI% QP L4 A0A £akiflon %ﬁg{é@&ﬁﬁeﬁ for examples

2

product was obt ai ned tratlon to give
4aﬂd2§[(tr|chloroacetyl)arnlno]carbonyl}an1no)thiophene-
3-carboxylate (99% as an off-white solid. The product
was used in the next step w thout any further
Exﬁh’;{lbsf 1 PR 0N 3- 116G Wae bRParditifta3dR)ar MY 1o that described fi les 110
r ono- ({[(tr|chlggigcetyl)anlno]carbgny?}gﬁ?%g ?fexmnpes
doRene- 3- carboxylate To a stirred solution of nethyl
2-({[(trichl oroacetyl)am no] carbonyl } am no)t hi ophene-3
-carboxylate (1 eq) in glacial acetic acid (20 nL) was
Exagsied1 56-$19 weieGieieddcebidig tokhSg@ftaliSehahadi al acetic
acid (5 nm) slowy over a period of 5 mn. After the
addi tion was conplete, the resulting dark sol ution was
o)
Exhe PRSP 15 e Hepale el 3N ot CURRNET B0 for exampes
123 drid BB6conpound was obtai ned by filtration (99% as an
of fwhite

Examples 138 and 140 were prepared in a similar fashion to that described for examples 137 and
139.

Claims
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solid. The product was used in the next step w thout
any further purification after drying for 2 days under
WO 20080MS0{ ES, MrH=425). Met hyl PCT/GB2004/003473
2-[ (am nocar bonyl ) am no] - 5- br onot hi ophene- 3- car boxyl at
e. A stirred solution of nethyl
5-brono-2-({[(trichl oroacetyl)am no] carbonyl }am no)t hi
Grenw-63- car boxyl ate (1 eq) inanhydrous methanol was
purged with dry ammonia for 20 mins. After stirring
for extra 10 mns at RT, precigotati on was observed
and the product was isolated by filtration (100%
yi el d). ) - t or in vivo-
X Blityi CepMBoptTo PHamR Blr aphanmaceudcall sgoepiablesaf rfn vivo
hydrelpsdblecprebosys flemtafo] pi peri di ne- 1- carboxyl ate To a
sol ution of nethyl
2-[ (am nocar bonyl ) am no] - 5- bt.onot hi ophene- 3- car boxyl at
e (1 equiv) in dry THF (0. 3My-wagR'mdded a sol uti on of
[ Me Al -Boc-3-(S)-am nopi peri/ine] §2 equiv) in THF
(1.0M (which was prefor d\by theg/addition O Me Al
(2.0Min hexanes S Boc- 3;
(S) - pi peridine il H at -8 Cpand ﬂeﬁ"ﬁesulti ng
yel | ow sol uti on as=warmed to room tenperature and
stirred fgr—anpadditional 15 mn) and the resulting
deep yellow sol ution was stirred overnight at room
tenperature. The reaction r@)xture was cooled with ice
and a 10% aqueous sol ution of Rochelle's salt was
added slowy to quench the reaction. The resulting
hbi{)hasi c solution was warned to roomtenperature and
Wit red for an additional Ih. The mixture was dil uted

W tR! BidREardndedch@caaipes tndepdiflentdpSeltéd B6iad optibihlly substituted C;.
Et OAc (3x) and the combined organic extracts were,

callgghsaptionally supstitutsd heterogsiel yHwilithe prryiso, thii s | aspmot both H;

v | 2 sal | [ fi-cafi um . .
o 0, 8 6 DA b O B Py s
het&otydllyl; H NVR (de-DVSO, d 10.9, s, IH d 9.48, br s,

IH_ ¢ 9.31, br s, IH 848 d, IH d8.10, s, |IH d .

7. 5% is geleoied frgmyHg@H, pptionally substituited carppcyglyp, qpiiongj}y sbstituted

: 2 : : : - 1.d 3.11, , IH d 2.94, ,
het%ﬁ%ycgyllsﬁﬁ?tlo?’mﬂﬁlbgn%&’89(?1"ﬂmgh) . L MS (APCI, ES,
M+ HR 34 S¢lectee ffonBH| gptionally substituted carbocyclyl, or optionally substituted
C (ag(_ssa 3-({[2-[ (am nocar bonyl ) am no] - 5- ( 3- met hoxyphenyl )
1-6 thi enyl ] car bonyl } am no) pi peri di ne-1-car boxyl ate A
flask was | oaded with tert-bxxtyl (3S)-3~
[ ({2-[ (am nocar bonyl ) am no] - 5- br onp- 3-t hi enyl } car bon

|
Ranhreoinpoipdof WimslalDeaaipbryhaseatiqallyGaliephy) in vivo-hydrofg'sable
3- et heny. ' i d (1,25, 0 (3,0 . .
pregESh R, BaTPR F CRURdaTbS R o A VAL B e eppines defined

in oMitd pgen for 10 mins. Dioxane (4 nL) and HO (1 nl)
wer e, added under nitrogen atnosphere and the resulting
m xRuisengpsiondlht whstitated heteracyelyd- 4h.  The ni xture was
allowed to cool to RT and the m xture was filtered
(0.45 uM or di at omaceous earth). The
3. A compound of formula (I) or a pharmaceutically salt or an ir vivo-hydrolysable

precursor thereof as recited in claim 1 wherein R% R*, and R’ have any of the meanings defined
in claim 1 and R' is an optionally substituted heterocyclyl wherein 1,2, or 3 substitutents is/are
independently selected from halogen, nitro, amino, cyano, trifluoromethyl, alkyl, alkenyl,
alkynyl, haloalkyl, alkoxy, hydroxy, alkylhydroxy, carbonyl, -CH(OH)CHjs, -CH,NH-alkyl-OH,
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wat er | ayer was separated and remai ni ng sol vent was
concentrated to dryness. The residue waspurified by

wa@ odoasamsoehr omat ogr aphy (Si O ) on an MPLC | SCO PCT/GB2004/003473
separation system (30-60% Et OAc/ hexanes) to give an
off-white solid. LCMS5, (ES, MtH=475).
2-[ (Am nocar bonyl ) am no] - 5- ( 3- met hoxyphenyl )-N-[ (3S)-p
i peridin-3-yl]thi ophene-3- carboxam de hydrochl ori de
To a stirred solution of tert-buty\
(3S5)-3-({[2-[(am nocarbonyl) *-81-
am no] - 5- ( 3- met hoxyphenyl ) - 3-t hi enyl ] car bonyl } am no) pi

alk?E(@Id)(IH;, LCH?—bH@?yllJ(Cdtﬁy,Hl mtw e, 30PNy, -0yl ANHCHO, -
nmet hanol was added 4. in dloxane he sol uti on

Naljgys -Nt (akeydCHO» IﬁHg@Oannq' RA-(aHoytCO-amsinp h&VH-COalkyl, -N—(alkyl)-
ff-whit

CORBLSER S 85 SEEE0 20 SMAR Si

SCHEMEG Y -$O(AKy1{,S SOb(Elkyl) -Sk- E(Iﬁ1n8| Hkeylsafdfylesind, ;:%enyl anisole,

| H) 7
dlrr}ql'.]}oxy;(;hggl (tgmeth@mh(egy]g halpgheqyy)cyc]@alggl}_%gterchly 3algyl-NH-cycloalkyl,

-anélyi ggiifﬂdetelg‘sﬁfc?yll-‘iggh-ﬁﬂ- %@)}i E&éﬁh@}?iﬂ*(ﬂ@%@ \N(CH,CHs),, -
alkﬂ-NHr—alExlahﬂie&&yﬂyhnaikﬂsarﬁ] dnethyRphengh dlkd-pdOyabgls elkyl-amino, alkyl-
N T T L O A
ooeﬁaﬁ&akﬁsbi Richad L@H%@(fal 1] Q@mtap sg;hﬁfil%@ legar '(‘Rﬁﬂi fHer,

exanples 110 and 1 anpl es wer e pre ared
according to the general Schene V. Exanples 121-122
m | ar. fashion t

nd,124- 135 e ared.,in a s
oo riPp R Pl B3 Ebbinfrei ity Bat op o b g Bl sable
predut@ovBERoPAsARERMn chird 1SWRErkiaR* RS Min@R>thavé Adf of the meanings defined
descri bed for exanples 137 and 139. dainms- 80 - A

in Cé%}ﬁapb andRofs meptianallysupstited hptesgoyelobwhersin 1.9, or 3 substitutents is/are

oS AR O CLADAERLR AT ne o

dinegloxybenene.ndependent |y sel ected from H optional ly
substituted . alkyl,or optionally substituted
heterocyclyl; with the proviso that R and R are not

Bot j c'd'mpound of formula (I) or a pharmaceutically salt or an in vivo-hydrolysable
precursor thereof as recited in claim 1 wherein R%, R*, and R® have any of the meanings defined
in claim 1 and

R! is a heterocyclyl wherein heterocyclyl is selected from piperdinyl, pyridinyl,
pyrrolidinyl, pyrazinyl, azepanyl, azetidinyl, azabicyclozinyl, furanyl, thienyl.

6. A compound of formula (I) or a pharmaceutically salt or an in vivo-hydrolysable
precursor thereof as recited in claim 1 wherein R', R*, and R® have any of the meanings defined
in claim 1 and

R%is H.

7. A compound of formula (I) or a pharmaceutically salt or an in vivo-hydrolysable
precursor thereof as recited in claim 1 wherein R, R?, and R® have any of the meanings defined

in claim 1 and
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or Rl and R2 and the Nto which they are attached in
conbi nation forman optionally substituted
whedsiooyel yl; R4 is selected fromH, OH optiPOEGB004/003473
substituted carbocyclyl, optionally substituted
het erocyclyl, or optionally substituted C "al kyl; R5
is selected fromH, optionally substituted
carbocyclyl, or optionally substituted C alkyl. 2. A
conmpound of formula (1) or a pharmaceutically salt or
an in v/vo-hydrol ysabl e precur8¥ thereof as recited
inclaiml wherein R2, R4, and R5 have any of the
meaRt pgg, defined in claim1l and R1 is an optionally
substituted heterocyclyl. 3. A conpound of formula (I)
or a pharmaceutically salt or an in v/v -hydrolysable

eqursor reC|ted |
N R O Sl A R
preamﬁoﬁlheﬂesf &redipdd ia f&ﬁiuhyl Whd¥sini R l,lRé chnb &*@a0€ %19 ofl the meanings defined

wherein 1,2, or 3 substitutents is/are independently
in Jamelerdy from hal ogen, nitro, am no, cyano,

A et gl b by

- CH NH-aIkyI CH, al kyi - (OH) CH - CH - phenyl - (OCH ),

(*afom %ﬁ'ﬁmﬁ%ﬁwwe@% w{\')or eraBycblysable

preCMs'b%er’ ds reél't\@‘d(lﬁlci(a\lﬂl)l' w%{n@“ R? @ %4Ye argaJS@. tflt BRanings defined
CO am no, -CO al kyl, -C 2alkyl, mercapto, -Salkyl, -
in Ggrpt amdanyl -SCXaI kyl), -S 2(a| kyl ), -S 2-ami no,

2 ol o o RBERY o, B30l ) 2L 1RURREIN S se
mdBpélﬂemysdledted fréh KyH, N CYs | Né(tﬂlﬁl—lg,)z, N(@Ha)z!\bbﬂ3 OH, -Cy.salkyl,
het erocycl yl, -al kyl-NHal kyl-OH, -C(=0 OC(CH )
morplotipp, piperidigydHpycrelgdinyl. al kyl - NH- al kyl - het er ocycl yl |
-al kyl -aryl, -methyl-phenyl, alkyl-polycyclyl,
al kyl -am no, al kyl hydroxy, -CHaNH al kyl - heterocyclyl,
-IOHAMdﬁi'@Ghlﬂ Gf'fohnula\(l)(ﬂrmqihaﬂﬁﬁdﬂlﬁyzilbyﬁalt oY bl inméibo-hydrolysable
hal oal k ,.vicinal - kyl').O,, Vvicinal
precussey] Qwey@as rgﬁl&pd 1@:&1}1@” @rem K ,@@ﬁ,&d}%e a1y ¢lghenegnings defined
u1&ﬁ&1?5 & pharmaceutical® salt or an in vzv
dro ysabl e precursor thereof as recited in claiml
as Hi or aRDptiBdallyasntstiRBtetl & galkply of t he neani ngs
defined in claim1 and Rl is an optionally substituted
heterocyclyl wherein 1,2, or 3 substitutents is/are

IINdaRAFRAhA B FRMAR! (%rfarﬁ?ﬁ}macgﬁhcﬁyﬂt%% 1)zv0~h§¢21:olysable

al ky!, met hoxybenzene, or di net ho>éy benezene. 5.
preem@dbnmoms reitatiin glaim)] wheraingt'a Rieend R iheue hyy @fethc meanings defined
ind F évo hydr ol ysabl e precursor thereof as recited
?11“% &' 1 wherein R2, R, and R5 have any of the

WE&R? 1RGS oflgf ofeshally substituted C1.3alkyl wherein 1,2 or 3 substitutents is/are
independently selected from: NH,, NHCHj;, N(CH,CHs),, N(CHz);, OCH3, OH, -C;ealkyl,
morpholino, piperidinyl, pyrrolodinyl.

12. A compound of formula (I) or a pharmaceutically salt or an in vivo-hydrolysable
precursor thereof, as recited in claim 1 wherein:
R! is an optionally substituted heterocyclyl;
R*is H;
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inclaiml and RL is a heterocyclyl wherein
heterocyclyl is selected from piperdinyl, pyridinyl,
w@oosokdoad nyl , pyrazinyl, azepanyl, azeti di nyl PCT/GB2004/003473
azabi cycl ozinyl, furanyl, thienyl. 6. A conpound of
formula (1) or a pharmaceutically salt or an in
v/ v-hydrol ysabl e precursor thereof as recited in claim
1 wherein Rl, R4, andR5 have any of the neanings
defined in claim1 and R2 is H 7. A conpound of
formula (1) or a pharmaceuticad83y salt or an in
vzVo- hydr ol ysabl e precursor thereof as recited in
cl arfslrwherein R1, R2, andR5 have any of the neani ngs
defiped in claiml andR4 is H 8. A conpound of
f or Ruisd of an epticnansybstisiead Cosalily salt or an in
vzv- hydrol ysabl e precursor thereof as recited in claim
1 wherein Rl, R2, andR4 have any of the neanings
def Angghpoiné bafoiintlaqMcbrRphamiteaticAly salior @i @l viyo-hydrolysable
substituted C alky!. 9. A conpound of fornula (1) or a
prepursetherat. jag regitpd Ins@pim bivhgreinin vzv- hydr ol ysabl e
pregu g
R TRl RSO o Skl Sl el selcted from one
or mpre d¥Ghe¢ folldwang: aNHe T i.alkal, |I-C (sO3C(@Hped C "al kyl
V\,heggi re}%'l’ 2 or 3 substitutents is/are independently
sel ectSed from NH, NHCH, N(CHCH) , N(CH) , OCH3,
OH, r4f@! kyl, nmorpholino, piperidinyl, pyrrolodinyl.
10. ,SA conmpound of formula (1) or a pharmaceutically
sal R’ srHanan aptignallj yehstituperbGl-ellpl sderesothetshestigetentads selected from one

recit N, cl.aiml rej , andR4 have any of
O PR ?@gﬁﬁq]&? ! %h@#ﬁhﬁéﬁﬁ%ﬁh{ﬂ%nd R5 is Hor an

optionally substituted C _ alkyl. . A conmpound of

formula (I) or a pharmaceutically salt or an in vzv

-Idy dresimpoabil of faraelr ot a pheFaeteutigallyese]tos @n imvigp-Aygholysable
hn , : 4. 1y, of the neani ngs defined
pre%rgéﬁeﬂglerr%g%’ agrr%nﬁ@ﬂ?gm gﬁgﬁéﬁ%pti onal Iy substituted C
_ aRkyd annimionilly substitatedhesitrsiclyil stherdis theshbgt@utent is selected from one

o ST b . Sl Bl oRe, " ool
pyr R@isq‘if nyl .
R*is H;
R’is Hor an optionally substituted C;.salkyl wherein 1,2 or 3 substitutents is/are
independently selected from: NH,, NHCHj3, N(CH,CHj),, N(CHs),, OCH3, OH, -Cy.salkyl,
morpholino, piperidinyl, pyrrolodinyl.

15. A compound of formula (I) or a pharmaceutically salt or an in vivo-hydrolysable
precursor thereof, as recited in claim 1 wherein:
R! is a heterocyclyl;
R*is H;
Ris H;
R’isHora Cir.salkyl.
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12. A conmpound of forrmula (I) or a pharmaceutically
salt or an in vzvo-hydrol ysabl e precursor thereof, as

WO e@sne®0d n claiml1l wherein: RL is an opti onal PET/GB2004/003473
substituted heterocyclyl; R2is HRA is H R5 is Hor
an optionally substituted C al ky!. 13. A conpound of
formula (I) or a pharmaceutically salt or an in
vzv- hydrol ysabl e precursor thereof, as recited in
claim1l wherein: RL is an optionally substituted
het erocycl yl wherein the subst§4utent is selected from
one or nore of the followng: -NH, C ~al kyl,

-16( AQuRfothl bf foriRalal (B diha PRArthacelficdRy saft oFla®in Fo-hydrolysable

optionally substituted wherein the Substitutent is
presassecthewtof, ap megadinodainot whefein:he f ol | owi ng: - C al kyl ,

-N(G13 kyl), . 14, A d.of f | a.(l
ohaRicb e et gD B g R sy e dine
pr eRé{sg9r thereof, as recited in claim1 wherein: Rl

is ap optionally substituted heterocyclyl wherein the
subBtisthlit ent is sel ected fromone or nore of the

f ol Lewi hg: , C. alkyl, -C(=00C(CH) , RRis H
R4 #sﬂhggﬁﬁmyg H or an optionally substituted C .
al kyl wherein 1,2 or 3 substitutents is/are
i ndependently selected from NH , NHCH , N(CH CH) ,
N(/cH A comppimnd efyformwda g gelecteddPBRol i no, pi peri di nyl ,
e R oy DRI AL L i Ry henyi) 3
thigrydcanbsnyl]dhieo goperidase-t-eaibbrylaien cl aim 1 wherein: Rl

2-[@_}88%%%%@?)%% %ﬁle"§£@P§IQ§1§W§%H§§Y&§}§H§@£$&}p%rgc}ile—%&lthiophene-&

carBbxdnfid¥:ZV- hydrol ysabl e precursor thereof, as recited
inclaiml wherein: Rl is a 6-nmenbered heteroc_ycl&l .
2-[orine¢anbonyDaminodHst3-nalisthylaminsethpxigphenyl }-N-piperidin-3-ylthiophene-3-

carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3S)-piperidin-3-yl]thiophene-3-
carboxamide;

tert-butyl 3-{[(2-[(aminocarbonyl)amino]-5-{3-[2-(diethylamino)ethoxy]phenyl }-3-
thienyl)carbonyl]amino } piperidine-1-carboxylate;

2-[(aminocarbonyl)amino]-5-{4- [2-(diethy1amiﬂo)ethoxy]phenyl }-N-piperidin-4-ylthiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-[(3R)-azepan-3-yl]-5-(4-methoxyphenyl)thiophene-3-carboxamide;
N-(3-[(4-aminopiperidin-1-yl)carbonyl]-5-{4-[2-(diethylamino)ethoxy]phenyl }-2-thienyl)urea;
2-[(aminocarbonyl)amino]-5-{4-[2-(diethylamino)ethoxy]phenyl }-N-[3-
(hydroxymethyl)phenyl]thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-{3-[2-(diethylamino)ethoxy]phenyl }-N-piperidin-4-ylthiophene-3-
carboxamide;
2-[(aminocarbonyl)amino}-N-(2-aminoethyl)-5-(4-methoxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methox yphenyl)-N-piperidin-4-ylthiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-{ 3-[2-(diethylamino)ethoxylphenyl }-N-pyridin-3-ylthiophene-3-

carboxamide;
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R2isH RAiIisH RS is a C-3alkyl. 17. A conpound of
formula (I) selected from tert-butyl

W@24op029p¢ anmi nocar bonyl ) am no] - 5- {4-[ 2- (di et hyPeriGB)0@03473
hoxy] phenyl } - 3-
t hi enyl ) carbonyl ] am no} pi peri di ne-1I - car boxyl at e;
2-[ (am nocar bonyl ) am no] - 5-{4-[ 2- (di et hyl am no) et hoxy]
phenyl } - N- pi peri di n- 3-yl t hi ophene- 3- car boxani de;
2-[ (am nocar bonyl ) am no] - 5- {3-[ 2- (di et hyl am no) et hoxy]
phenyl } - N- pi peri di n- 3-yl t hi oph&he- 3- car boxam de;
2-[ (am nocar bonyl ) am no] - 5- (4- net hoxyphenyl )-N-[(39)-p

2- [gﬁﬁﬁééﬁkﬁ%ﬂ)Mnb@SQﬁHﬁ&ﬁofyphﬁﬂﬁgwg g;ﬁ;%ﬂdlrbﬂll}&’jthlophene -3-

am nocar bonyl ) ani no] 2, et hyl am no) et

Carh@wyt]léﬁenyl }-3-

2 RSO T RSt SE S E PR oraipotene >
carp@mh& Nr pi peri d| n-4-yl t hi ophene 3 car boxam de;

2- [ (am nocar bonyl ) am n&]@ [ (3R)-azepan- 3-yl ] -5-(4-net
2-[saipesssiopyDemingpireldel23 pefoxylphenyl }-N-[3-

(hYPlE“ 3’8{6 @H@&mggﬁwoxﬁ&% akfl?&[ gotn%! ]en;/I )SUE ga-

2-[ @nfifeuarboaghahinoyHS) @i 2@iethbylimino)ethoxy]phenyl }-N-pyrrolidin-3-ylthiophene-3-
- [ 2- (gl et hyl am no) et hoxy] phenyl }-N- [ 3-
carppRAMiESy et hyl ) phenyl ]t hi ophene- 3- car boxani de;

2-[Gndih Mﬁ&?ﬁm |51@mf‘@ket@lﬁﬁﬂetﬁ&ﬁﬁﬁ%kﬁ@%ﬁfﬁ@&%lophene -3-

phenyl } - N°pI peridin I 't h1 ophene- 3-""car boxam™d
carBo{anade;nocar bonyl ) ami no] N-(2 am noet hyl ) - 5- (4- met hoxy

2 RSP ﬁ%&%&%@?@%“a??eam-ﬁa%mwpﬁpw ;}iophene-3-

Carngaqmm&t hi ophene car boxam de;

2-[ (am nocar bo ) am nﬁlﬁ 5-{3-[2-(di et hyl am no) et hox%/
2—[ﬁﬂimn9¢a}bq¢ybm ~r$ B-[2-tdiwtbyamino)ghoxdphsyhriNqeyrrolidin-3-ylthiophene-3-
nocar bonyl ) am no] - 5- (4- et hoxyphenyl )-N- (I -neth

Carg?iagr%&e’rl di n- 4-yl )t hi ophene-3- carboxam de;

2- [Mﬁ@dﬂrﬁ&@ﬁﬁ@ﬁi@]ﬁ)(&%&hbxﬁﬂﬁaﬂylm f(ORY-pipetistin)3- Mrﬁe(thB]thlophene 3-

-| - met hyl azepan-3 - yl]thiophene-3- carboxam de;
carpoxqmidginocar bonyl ) ani noJ - 5- { 3- [ 2- (di et hyl ami no) et hoxy]

2-[BRERY 5N Rnino]-5-(4-methoxyphenyl)-N-[(3S)-pyrrolidin-3-yl]thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3R)-pyrrolidin-3-yljthiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-[2-(dimethylamino)ethyl}-5-(4-methoxyphenyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-[2-(diethylamino)ethyl]-5-(4-methoxyphenyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-[(3S)-azepan-3-yl]-5-(4-methoxyphenyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(3R)-piperidin-3-yl]thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(piperidin-4-ylmethyl)thiophene-3-
carboxamide;

2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-pyrrolidin-3-ylthiophene-3-carboxamide;
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(hydr oxynet hyl ) phenyl ] t hi ophene- 3- car boxam de;
2-[ (am nocar bonyl ) am no] - 5-{4-[ 2- (di et hyl am no) et hoxy]

WO b@spidooN- pyrrol i di n- 3-yl t hi ophene- 3- car boxaP@€T€B2004/003473
2-[ (am nocar bonyl ) am no] - 5- {4-[ 2- (di et hyl am no) et hoxy]
phenyl } - N-pyri di n- 3-yl t hi ophene- 3- car boxam de;

2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N-[ (3S) - |
- met hyl pi peri di n-3-yl]thi ophene-3- carboxam de;
2-[ (am nocar bonyl ) am no] - 5- {3-[ 2- (di et hyl am no) et hoxy]
phenyl }-N-pyrrolidin-3-ylthio¥hene-3- carboxani de;
2-[ (am nocar bonyl ) am no] - 5- (4- met hoxyphenyl )-N-[ (3R)-p
2- [(aﬁﬁﬁ@d&tﬁm§})mhnﬁqwt1] by RRkeiaer 'yl)Cﬁ(ébﬁiéﬂf@x?ighenyl)thlo hene-3-
2-[ (am nocar bonyl ) am no] - 5- (4- net hoxypheny -p
carhe¥a@hifleli n- 3- yl ] t hi ophene- 3- car boxam de;

> [@%ﬁwﬁbﬁgﬁ R TR gy o sy ypimapene
carb@andd¢g;boxam de; 2-[(ap

banvl N-[ 2- (di net h th 4-meth
5. [nocar any i ?Wlﬂ?ﬁ]én@ k{;’dré‘é’lpggﬁb’ ganperho i )ithlopher(le 3~carboxamlde

§ S P TR

2- [@np(lmarqugbambmﬂl*ﬁ#@aneﬂmm}]phhh:{l]{ BlSplpazchpalHylﬂ}lyﬂ)}]eﬂS—%dbcrbnxannde

c A R PSP B LR ROl LT RET BRI [ (3R - p

th1é1@?&éx€bﬁ‘yl§3mﬁlhb3ﬂ?h‘éﬁhﬁi€el %b&%nﬁex am de;

am nocar bonyl ) am no] - met hoxyphenyl ) - N- (pi peri
2- [@mnepa;quy})mnp%l/ﬁr(épn@thgx@he@ﬁ} bbp@a ja-3- ylthlophene 3-carboxannde,

2-[%_@%%%& él%hréilﬁ—gf%en lc?x e%‘c‘i li\)03< YAP ﬂyox)yphenr}%'{hrlg;l)hene 3-

carBo{afdde;nocar bonyl yamino] - N- (I - et hyl pi peridin-3-yl)-5-(
4- met hox%_r&Jhenyl ) t hi ;{Jhene 3- carboxam de;
tertsytylady {4 ﬁmmmr(&wt@x)@bﬁ%lhiepan 3-yl]-5

E&{BE 0 car boxam de;
thlefl(yﬁf%rﬁn&%q ar Sﬁ%ﬁ{) g%kenoFS@S%g tﬁydr oxyphenyl ) - N-pi perid
2- [(annﬁetylﬂidn[ybﬁrhmm@—534qarmpemm-diQ’,lethoxy)phenyl]—N—(2—pyridin—4-

- [.(,am_nocar ban noj - 5- (4- hydr oxyphenyl ) - N- pi peri d
Yle&ﬂ- DuorheRe- m%g?‘%a%"@ar boxaiiiide;
2-[(aminocarbonyl)amino]-5-[4-(2-piperidin-1-ylethoxy)phenyl]-N-(2-pyridin-4-
ylethylthiophene-3-carboxamide;

- 2-[(aminocarbonyl)amino]-N-azetidin-3-yl-5-(4-methoxyphenyl)thiophene-3-carboxamide; _

2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[(2S)-pyrrolidin-2-ylmethyl]thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino}-5-(4-methoxyphenyl)-N-pyridin-4-ylthiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-piperazin-1-ylethyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-piperidin-1-ylethyl)thiophene-3-
carboxamide;
2-[(aminocarbonyl)amino]-N-1-azabicyclo[2.2.2]oct-3-yl-5-(4-methox yphenyl)thiophene-3-
carboxamide; 4 .

2-[(aminocarbonyl)amino]-N-(2-hydroxyethyl)-5-(4-hydroxyphenyl)thiophene-3-carboxamide;
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2-[ (am nocar bonyl ) am no] - 5- ( 3- net hoxyphenyl ) - N- pi peri d
i n-4-ylthiophene-3-carboxam de; tert-butyl
W@ 385108909 [ 2- [ (am nocar bonyl ) am no] - 5- (4- net horRgPLBRokN03473
-3- thienyl]carbonyl }am no)pyrrolidine-I-carboxyl ate;
2-[ (ai rdnocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- pi perii
dm 3-yl t hi ophene- 3- car boxam de;
2-[ (am nocar bonyl ) am no]
-N- (1- benzyl pi peri di n-4-yl)-5-(4-nmet hoxyphenyl )t hi ophe
ne-3 - carboxam de; tert-butyd87-
3-({[ 2-[ (am nocar bonyl ) am no] - 5- ( 4- net hoxyphenyl ) - 3-
2~ [gzﬁﬂuﬁdibékﬂcﬁ@l)@lﬂ[h\dl N- ﬁ[ﬂn@ﬂﬁlﬁ)}bd&’@}[j ?bl@ﬁexyl)cﬁf Wﬁ(ﬁ@yghenyl)thlophene -3-

[ (am nocar bonyl ) am no] plperl t hoxy)

Carbhmﬂ?,-l\l-(Z pyr|d|r| 450)( .
2 SRR R SR o dpetoDihiophene-3-

carbyt@ilexy) phenyl ] -N-(2-pyridin- 4-
l e thyl)thlophene car boxam d

3-
2-[fpeninegagamy]) mn?&é}@matb@n@iewlki\&(%@pmzmk -bitsiybieaphepe-3-
car& gne- 3- car boxam de;
g%§£n1nocarbonyl)an1no] 5- (4- met hoxyphenyl )-N-[(2S)-p
2-[{antinbdachonyDami o tShighhethoxyihend)-Br-(2cpyritix-grylekdyl)thiophene-3-

ﬁ@ga&gr mmocar bonyl ) air
car de:4- met hoxyphenyl ) - N-pyri di n- 4-yl t hi ophene- 3- car b
2-[CABRdABHon ﬁI)EH(')ﬁ]Q] -5- -hg/droxy 1)—N— epr?/rﬁdsn 3-y&ethyl)th1 Phene -3-

I i nocar bo an1no oxXyp 2-pi perazin
carbpxaphide;hy | )th| opheri e- 3 car boxam de;

2 R DR oo R R R S b icgefiSs-

Cmﬂoﬂﬁﬁaanocarbonyl)an1no] N-| -azabi cycl o[ 2. 2. 2] oct-3-y
-5-(4- et hoxyphesyl )t hi ophene- 3- carboxam de; 2-[(arr

2-[treinedadhopy) amined]

3{%&%2 ene- 3- car boxam de;
am nbcar bonyl ) am no] - N- (trans- 4- hydr oxycycl ohexyl)
2- [(aﬁm{lécalﬁiinm)WﬂZ}ﬁl&hOﬁiﬁhﬁﬁy@N—ﬁl@éMﬁaﬁMﬂﬁophene 3-carboxamide;

[.(am _nocar bon )am noj - 5- (4- hydr oxyphenyl ){
2- [(;ﬁHHDQF.af)}(@yH iSdAreeBoxypherylly ﬁ& %Jgdrofuran—z ylmethy )thiophene-3-

cmgoggﬁggnocarbonyl)aln|no] 5- (4- met hoxyphenyl )-N-(2-pi p
erazi n-|1 -yl et hyl )t hi ophene-3- car boxam de;

ter@bityI{BR MG AI i noamboog il Sret-nexyypinydy) - N- ( 2- pyr |
thidhylcarbényl abinblpbeinse Foamosstate < am de;
2—[(aminocarbonyl)amino]-5-(4-methoxyphenyl)—N—(pyridin—3-ylmethyl)thiophcne-3-
carboxamide;

tert-butyl 3-({ [2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-
thienyl]carbonyl}amino)azetidine-1-carboxylate;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(pyridin-4-ylmethyl)thiophene-3-

carboxamide;

2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(3-methox ypropyl)thiophene-3-carboxamide;

2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-[2-(2-thienyl)ethyl]thiophene-3-
carboxamide;

2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-thienylmethyl)thiophene-3-carboxamide;
N-[3-(1,4-diazepan-1-ylcarbonyl)-5-(4-methoxyphenyl)-2-thienyl]urea;

-(-magthp oyl N (R.3,6 §-tearngthyipiappidiond- yDthiophene-
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2-[ (am nocar bonyl ) am no] - 5- (4- hydr oxyphenyl ) - N- (2- pyrii
di n- 3-yl et hyl ) t hi ophene- 3- carboxam de;
wQ2qofanddnocar bonyl ) am no] - 5- (4- net hoxyphenyl ) - Ne/2Bpyorio03473
di n- 3-yl et hyl ) t hi ophene- 3- car boxam de;
2-[ (am nocar bonyl ) am no] - 5- (4- et hoxyphenyl) N-(2, 2,6,
6-t et ranet hyl pi peri di n-4-yl)thi ophene- 3-carboxam de
2-[ (arni nocar bonyl ) am no] - 5- ( 2- net hoxyphenyl ) - N- pi perii
di n- 4-yl t hi ophene- 3- car boxam de;
2- [ (am nocar bonyl ) am no] - 5- ( 4- 8t hoxyphenyl ) - N- (tetrah
ydr of uran- 2-yl net hyl ) t hi ophene- 3- carboxam de;

2-[ a@rﬁhod&bﬂdﬁ l)armno]-N—(Z-methoxyethyl) -5- (4-methoxyphen¥1l)th1ophene -3-carboxamide;
2 3R) - 3- ({ [ (am nocar bonyl ) am noé 5- (4- et phenyl )

asmnewmﬂyl)]l@am&nwl}mmmwr rth@nylﬁltf&h)ﬂ)ihl}bpb@r@*?’ -carboxamide;

2 R A AL A SR R P R R Fioptenc-3-

carBoXapfide;[ (am nocar bonyl ) ami no] 5- (4- met hoxyphenyl ) - 3-

2_[%;&4 ] car bonyl }am Mﬁ’)é%zyg%% rgyh}qﬁr[hii%;}g}%g “%?)tdm pbered-carboxamide;

N-g ?4} aMm H%%)En Pelu)g% nyI a?’%?%%l SC{% )él O%glgﬁ)eth?x)y]%e(lgl} 2—th1enyl)urea

2- [fmymadpyﬂy))hﬂum*}lﬁe@an&howﬂhexﬂmE(SR)—plpendln— -ylmethyl]thmphene -3-
ﬁ- aHI nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) -N-[ 2- (2-t

car ?’Lﬁgﬂz‘ $et hyl ] t hi ophene 3- carboxanide; 2-[(a
2- (G ACRSTHHY ) AR ) -&éﬂﬁ%‘ﬂh@fmmmi 3 ANefearydbd Md1EI-Dl)thiophene-
yI)th| 0 hene 3 car oxam

3-cprbogamiides - di azepan- | -yl car bonyl ) - 5- (4- met hoxyphenyl ) - 2

2R bRl -3 bspeodiqral i ety R A ethorphsayhiophene-3-
carkypin@ay: ) t hi ophene- 3- car boxam de;

2- amnocarbon nol - 5- (4- hydr oxyphenyl ) - N- ( 2-t hi
2- [fm[u;(}gq mngpﬁé\)ﬁ@-gleg%gxmbé@m)ée@—mgt%oxygheg}yl)thgophene 3-carboxamide;

2- [@#ﬁ@é%%%&@%@%@ %Z)‘w@hhl op@%ﬁ@@l%‘i@lE‘}-)gh"xﬁ%ﬁ&dysi]&%thlophene 3-

carBeXdna@ide;nocar bonyl ) am no] - 5- ( 4- hydr oxyphenyl) N-[2-(2-t
hi enyl ) eth t hiophene- 3- carbo
@rrelggc[a)(lzpné{ M]QD&WPWOWI%}‘F? g yhathy-3-Burybmethydhigphene-3-
carb@,{gnggg et hoxy] phenyl } - 2- t hi enyl ) urea,
2- [ (am nocar bonyl ) am no] - 5- (4- net hoxypheiiyl)-N-[(3R)-
2- [ﬁanpamamqmyBalyximﬂ{ﬂa@fll—ljlbtﬂmmmhemﬁ)—N—([Iyaldma&—ahncthyl)thmphene -3-

) cargé){a%ﬁalg] nocar bonyl ) am no] - 5- (4- met hoxyphenyl ) - N- (

St-et r ahydr oqui nol i n- 3-yl ) t hi ophene-
2-[(aminocarbonyl)amino]-N-(4-fluorobenzyl)-5-(4-methoxyphenyl)thiophene-3-carboxamide;

tert-butyl 4-({ [2-[(aminocarbonyl)amino]-5-(3-methoxyphenyl)-3-

thienyl]carbonyl }amino)piperidine-1-carboxylate;
2-[(aminocarbonyl)amino]-N-(2-methoxybenzyl)-5-(4-methoxyphenylthiophene-3-carboxamide;
2-[(aminocarbonyl)amino}-5-(4-methoxyphenyl)-N-(2-phenoxyethyl)thiophene-3-carboxamide;
2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-N-(2-pyridin-2-ylethyl)thiophene-3-
carboxamide;

tert-butyl 4-({[2-[(aminocarbonyl)amino]-5-(4-methoxyphenyl)-3-

thienyl]carbonyl } amino)piperidine-1-carboxylate;

2-[(aminocarbonyl)amino]-N-(4-methoxybenzyl)-5-(4-methoxyphenyl)thiophene-3-carboxamide;
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3- car boxam de;
2-[ (am nocar bonyl ) am no] - N- (|, 3- benzodi oxol - 5-yl net hyl

w0 2050469net hoxyphenyl ) t hi ophene- 3- car boxanm dePCRGBE@4/003473
nocar bonyl ) ap
noj - N- ( 3- net hoxybenzyl ) - 5- (4- met hoxyphenyl )t hi o
r hene- 3- car boxam de;
2-[ (am nocar bonyl ) am no] - N-[ 2- ( 3, 4- di met hoxyphenyl )eth
yl]-5-(4-net hoxyphenyl )t hi ophene-3- carboxamn de;
2-[ (am nocar bonyl ) am no] - 5- ( 4- 82t hoxyphenyl ) - N-[ ( 5- net
hyl - 2-furyl ) net hyl ] t hi ophene- 3- carboxam de;
?arhﬁ@éa@bdiﬁ@ﬁﬁﬁ&%])d Jan- (tﬁ&thﬁaﬁﬂndyahb@wm@wm[@s)(@wﬂdin 3-

yl methyl) t hi ophene-3-". carboxamd

ylmucpr(ham Acatosemyde) ai ni no] - N- (4-f | uor obenzyl) 5- (4- et h

2 RS o BRIR A T F SRR fhohBbherdl LKL R eigeriin-3-

yl]ﬂﬁb@eué Baardwaaidel am no) pi peri di ne- -carboxyl at e;
ai ni nocar bonyl t hoxybenzy

terhbt%yb@@h?r{)[E%[(é%lmérbsnﬂlsﬁﬂ%&]aﬁﬂd% (dlethylarmn%)etho(xy]phenyl} -3-

thl&gﬁ)&g{bﬁh?l?%ﬁlﬁggﬂééa& - dart B%xglﬂtemt hoxyphenyl ) - N- (2- phe
2- [&&Iﬁlﬁgﬁﬂr?mwﬂi)ahM%Nd(ﬁsmelﬁﬂ(%ﬂbﬂFﬁﬁe&yphe?)" 2 glr t( 2| pyri
i n e oxa er u
(digthylapy ‘PE“%‘H%YJ?BE? H 5?%% H]‘F\’\st hoxyphenyl 3/ 3-
terk- 9&’(?17(53 Wﬁﬁﬁd@aﬂf&?’)zﬁﬁﬁlbﬁ’jf{q -[2-(@ RPN InBSRhoxy]phenyl }-3-
n1nocarbony|)a
thiey)cambohpblahianzpipgriding-4-caonpletephenyl ) t hi ophene- 3-carb

N‘@M%{S@B}O%WP) Logong Ll 34 egheraphep e iSRS
%r(uiéthﬁbl{aﬁx%%th&iyq@felnyl}m-wpwlhm -AaReRcabenyl]lamino }-N-[(3S)-

ar boxani d
pygolpqlaf%ylﬁbwhm%c;t@ﬁxques {4-]2- (di et hyl am no) et hoxy

5- Qg’p[?te(ﬁ}/et%%lgﬁndé&)z gﬁrﬁakﬁ 1[%?% ing 2 ¥la.]mno)carbonyl]armno}-N-[(3S)-

yﬁBl&n%—&lﬂtﬁ&rphémnmakhﬁﬂyj ) am no] 5-{4-[2-(di et hyl ami

th
- S kPO beapteay B Seineaidint vl 2k Gypine.

P e P . 3. oat bowam det

N-f(@8}-adeptry-B-yl]-5-(4-methoxyphenyl)-2-{ [ (pyrazin-2-ylamino)carbonyl]Jamino }thiophene-
3. %§¥) [ (2- [(an1nocarbony|)an1no] 5-{4-[ 2-(di et hyl ami
] é‘f%] phenyl }-3-=- -

ﬁbr[ze(ﬂi/étﬁyqWh&}@‘]ﬂ)wﬂLm%ﬁﬁ&idﬂ%lﬂQ [&gbféﬂlﬁtze
[ (3S) - 3- am noazepan yl ] carbonyl }-5- (4- nmet hoxyp

ylangng)carbpnylfirneing | thinpbene-3-carboxamide;

N-(2-aminoethyl)-5-(4-methoxyphenyl)-2-{ [(pyrazin-2-ylamino)carbonylJamino } thiophene-3-

carboxamide;
5-{4-[2-(diethylamino)ethoxy]phenyl }-N-piperidin-3-yl-2-{[(pyrazin-2-

ylamino)carbonyl]amino }thiophene-3-carboxamide;

5-(4-methoxyphenyl)-N-piperidin-4-yl-2-{[(pyrazin-2-ylamino)carbonyl]amino } thiophene-3-

carboxamide;

tert-butyl 3-{[(5-{3-[2-(diethylamino)ethoxy]phenyl }-2-{ [(pyrazin-2-ylamino)carbonyl]amino}-

3-thienyl)carbonyl]amino } piperidine-1-carboxylate;
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5-{4-[2-(di et hyl am no) et hoxy] phenyl } - 2- {[ (pyr azi n- 2-yl
am no) car bonyl ] am no}-N-[ (3S) -

wW@oosolidodd n- 3-yl ]t hi ophene- 3- car boxami de; PCT/GB2004/003473
5-{3-[2-(di et hyl am no) et hoxy] phenyl } - 2- {[ (pyr azi n- 2-yl
am no) car bonyl ] am no} - N-[ (3S) -
pyrrolidin-3-yl]thi ophene- 3-car boxam de;
5-{3-[ 2- (di et hyl ar pi no) et hoxy] phenyl } - N- pi peri di n- 4-yl
-2-{[ (pyrazin- 2-
yl am no) car bonyl ] ai o}t hi ophed@- 3- car boxam de;
N-[(3S)-azepan-3-yl]-5-(4-nmet hoxyphenyl)-2-{[ (pyrazin-

5-{4=[2l @MERAIERORIMA I AL PO IN i RBRRNS-y1-3- G&yeaxanl de; . _
yla'mir@@c{lrbomzlﬂa@uing}thi@ph@yee& -baskyiaptideiy| } - N- pi peri di n- 3-yl -

s-Grenah SRR 2 a3V ip s bony lampipa ) A GE)-pyrrolicin-3-

ylIi¥idpheAdBRagsdiided- ( 4- met hoxyphenyl) - 2-{[ (pyr azi n- 2-yl
am no)car boggw]yam no th| ophene- 3- car boxam de;

N-B-(l4t-fipzgnan Ay ﬁéﬂm@qméﬁwl} 21highy&N -@yriz-3rylurea;

N‘ér@%](a%@é}‘%gﬁiﬂ' -yl carb?r%yl 2 F% %eého\g’(ygg?rgng-thlgneyl]-N -pyrazin-2-ylurea;
terﬁblitﬁ}Mt(ﬁquﬂwwherfﬁpwﬁwﬂm- Z-yJamire)chibpyylanhine 23y |

am_ _no) car bonyl ]Jam no}t hi ophene- 3- car boxam de;
thignyl)ca Wamno piperidine-1 carboxylate

terébzétg{%ﬁ(g o{hﬁ[&&@ i |i ameﬁg&ﬁﬂiﬂﬁyﬂ}Djl?ﬂayﬁzrhziﬁ-ai{rliaByﬂ%anyl]Mno}-
3-tBienyiD@nl;dn)y&:]anmmwp]eamnnd}qaﬂpmqyﬂaﬂq: ne-| - car boxyl at e;

5- [?(%fdé%‘tég g%}e({,]e 0 Tpﬁe&ﬁ{-?%?%&af%y?ma) -thiophene-3-carboxylic a01d-(S)-

plpﬁhgﬁiglgpagﬁa@onyl ] ami no} t hi ophene- 3- car boxami de;
5- (4-net hoxyphenyl )-2-{[ (pyrazi n-2-yl am no) car bon

2- [Km}lowwla@ﬁnpm]rw[ﬁ@oﬂzmn%ylﬂﬁr(aph@h@xsaﬂ@@ylhbwaéme?’ carboxamide;
2- [@t_n%iln yﬁ)(inyﬁ y ) gﬂqz— j hﬁﬁ:;ﬁ@?g@ )V [?3§)-p1pencﬁ19 )gyﬁﬂﬁ o¥h3nez3

cardofainildé;3- am nopyrrolidin-1-yl)carbonyl]-5-(4-methoxyph
enyl)-2-thienyl]-N -pyrazin-2-ylurea; tert-but

2-[erpippearponyhaniealypRemgihps srhepy KZShpipeyigiand- Mﬁ%@h@%&
0} - 3-
Cartléi%i enyP’) car bonyl ] am no} pi peri di ne-1 - car boxyl at e;
2-[{mihetmbydyl)amino]-5-[2- -(benzyloxy)phenyl]-N-[(3S)-piperidin-3-yl]thiophene-3-
Egi%y{gxg {4-[ 2- (di et hyl am no) et hoxy] phenyl }-2-{[ (pyrazin
car, fii no) car bonyl Jani no }-
3-thi enyl)carbonyl ] am no} pi peri di ne-| -car boxyl at e;
5-[ 4- (2-di et hyl am no- et hoxy) - phenyl ] - 2-.( 3- hydr oxy- ur ea
18)) Atdvingoined ef Bromia@xed 4 phagoactutiG)lly socemsalldisalt theseofiad rdeited in any

Onéz(-)ti A o0 H8RYIY 38 A RCAPTUE3S) - azepan- 3-yl | - 5- ( 3- met

hoxyphenyl ) t hi ophene- 3- car boxam de;

19. The use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as recited
in any one of claims 1 to 17, in the manufacture of a medicament for the treatment or prophylaxis

of disorders associated with cancer.

20. A method for the treatment of cancer comprising administering to a human a therapeutically
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof as

defined in any one of claims 1 to 17.
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2-[ (am nocar bonyl ) am no] - 5- ( 2- hydr oxyphenyl ) -i V-[ ( 35) -
pi peri di n-3-yl]thi ophene-3- carboxam de;

w@2¢0§anionocar bonyl ) am no] - 5- ( 3- net hoxyphenyl ) - PET/GB2)04/003473
riperidin-3-yl]thi ophene-3- carboxam de;
2-[ (arni nocar bonyl ) am no] - 5-[ 2- (benzyl oxy) phenyl ] -i V-
(35 - pi peridin-3-yl]thi opherie-3- carboxam de. 18. A
compound of forrmula (1) or a pharmaceutically
acceptable salt thereof as recited in any one of
claims 1 to 17 for use as a ne®li eanent. 19. The use of
a conpound of fornmula (1) or a pharmaceutically
acceptable salt thereof as recited in any one of
clains 1 to 17, in the manufacture of a nedi canent for

21+ Aanethedyfordli treptment 9 hydagbdageest calprsetabieansera g¥astaingaretr, lung (non

' r : for the treatnent .of cancer L
sl LI SRS e el i85, oG e bTE A DR by adiminisring
a cahpaeid offommma hbr phamacsrpiouhtactpthble ¥l thefdof a@lefined in any one of

pharmaceutically acceptable salt thereof as defined in
claimps/l nk/-of claims 1 to 17.21. A method for the

treatment of breast cancer, colorectal cancer, ovarian

cancer, lung (non small cell) cancer, malignant brain
22.t Amogtbod sfdraating sanceebypadminiserthg tynptuama dxyompound of formula (I) or a

adm ni.string a conpound of formyla | or . )
phasaatigalt sgartele UL thgteeh pragdined it Ay ek ol elaiptsthdd epd an anti-tumor
ageafly one of claims 1 to 17. 22. A method of treating

cancer by adm nistering to a human a conpound of

formula (I) or a pharmaceutically acceptable salt

t fined in any. one.of clains 1 to 17 a an
2. A Eheon Bk sy AR RGirse SR g Bt iy Btta  ora
phasiadukisilBr adagpthisle SalNMhERIAf as EIHRA N 6nWond GBI 1(tb)17@hd a DNA

a pharmaceutically acceptable salt thereof as defined
damaginggeeshe of clainms 1 to 17 and a DNA danagi ng agent .

24. A nethod for the treatnment of infections

associ ated wth cancer conprising admnistering to a
24.hashethod foe et tofatmert lof infeaion® adsosiatedaridpentércahlpyising administering to

effecti \é& aqr}gunt of a conmpound of formula ( If) or a
a hosk 4t el Sl SPCreayment adheraptisically effeqivp ampunisofgeontnoynd af formula (1)
or #pharAR&uaEalfy Rt&Ratke LA zreofg’s dinB i SRS oftc(i}ﬁms 1to17.

prophyl axi s "treat ment of infections associate

wi th. cancer conprising . administering to a host in
25. gﬁg%ﬁli?gdo ¥ g‘gé)tér aﬁﬁnﬁsn%?a Iptsxptr% ﬁllgf%%t%én%glssloéia?gdf“e/i%ﬁ (ICE\IIH%CI comprising .
adnfAR{eIAG s h hedlih Ve TRBERRLANSA 4 thehpbarhgerE&ivenatbuhlof a

any one of clainms 1 to 17.
compound of formula (I) or a pharmaceutically acceptable salt thereof as defined in any one of

claims 1 to 17.

26. A pharmaceutical composition comprising a compound of formula (I) or a pharmaceutically
acceptable salt thereof as defined in any one of claims 1 to 17 together with at least one

pharmaceutically acceptable carrier, diluent or excipent..

27. A process for the preparation of a compound of formula (I) or a phrmaceutically acceptable
salt or in vivo-hydrolysable precursors thereof as defined in any one of claims 1 to 17, which

comprises:



26. A pharmaceutical conposition conprising a conmpound
of formula (1) or a pharmaceutically acceptable salt
wo b@seofoas defined in any one of clains 1 to BTT/GB2004/003473
together with at | east one pharmaceutically acceptabl e
carrier, diluent or excipent.. 27. A process for the
preparation of a conpound of fornmula (1) or a
phrmaceutically acceptable salt or in
vzVo- hydrol ysabl eprecursors thereof as defined in any
one of clains 1 to 17, which cemprises:(a) the
reacti on of a 2-am not hi ophene shown bel ow as Fornul a
@' thexr€MeioRof M%ﬁh&hﬁ@ﬁeﬁyﬂb%%l&& gé 142 no
position is displaced to forman amde, shown as
formula below Q -Owe wherein e methyl ester is
converted to an amde utilizing glesired amne in
conjuntion with an alum nate ganonetal | i c conpl ex,
to give the product s mula IV below. . NR R2
rv Werein the am de nvegf edVo vari ous
substituted s as by the reaction with
various isocyanantes to yield the product shown as
fromula V below NR R2 NHR V #8. The use of a conpound
of formula (VI) below or a pharmaceutically acceptab
whergin the hydnegématithe 3-amjaly posjticrbis displageditosformian antide, shown as formula T
5 bdg@nufacture of a conpound of formula (1) as set forth
n any one of clains 1-17. . NR R2 VI

O
OMe
/ \ |
s NH .
R°— }NH
O 2
m

wherein the methyl ester is converted to an amide utilizing the desired amine in conjuntion with

an aluminate organometallic complex, to give the product shown as formula IV below:

5__
10 R

Wherein the amide is converted to various substituted secondary ureas by the reaction with

various isocyanantes to yield the product shown as fromula V below:

15
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28. The use of a compound of formula (VI) below or a pharmaceutically acceptabl salt or an
in vivo hydrolysable precursor in the manufacture of a compound of formula (I) as set forth in

any one of claims 1-17.
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