WD 2006/ 024841 PCT/ GB2005/ 003355 1 BENZAM DE COVPOUNDS Thi s invention
concerns certain novel benzam de conpounds, or pharmaceutically acceptable
sal ts or woeoewozgs4fior ns t hereof, which are potent inhi biptercs206s/dobsssenzyne
hi stone 5 deacetylase (HDAC). The invention al so concerns processes for

t he manufacture of these novel benzam de conpounds, to pharmaceuti cal
conpositions containing themand to their wuse in therapeutic nethods, for
exanpl e in the manufacture of nedi cartents to inhibit HDAC in a

war m bl ooded ani mal, such as man. HDAC activity has been associated with a

nunber of disease states, such as cancer 10 (Marks et al., Nature Revi ews,
1, 194-202, (2001)), cystic |, J Biol. Chen., 274,
7803- 7815, (1999)), Huntlng(%'rrs—%%rea—(%l\jzg?n—'tﬁz fipt € GN,D%J. S. et al., Nature, 413,
739-743, (2001)) and sickle cell anaem a (CGabbianelli, M et al., Blood,

95, 3555- 3565 (r¥RRAIN conches @EEHiA Abvel bbRAMIAY &5thp &ﬁd@'o’i%hﬁﬁa@@ﬂﬁ:aﬁ? met hods

of treating any of the aforenentioned diseases using the benzam de
conpoundsepiible saltsrasedrug fW@ﬁ themf vakiciate podent indibifnes abibe ghzynge hikiege

benzag e SOIRONYACH RO S IRAM 6L 41 0L R IR SR AR s Afegt Tont of

such °di S6ad&™S e eu i's routin npacted to

pr event ndvedb&rhiniid compfoand o pl@@@@@@lnballdomposﬂ&bﬂmcddﬂﬁm@g lthenh Sncdetthyiat ed
this compacted DNA is made available to DNA- binding proteins, thereb

al | owi niFetihEeranstie msthods. fgememniensthe mpnpssturaebmedicaments to ighiit en. ,
74 713111@6&&8%@&&@%&1%01 sthan, Nature, 387, 16- 17 (1997)). Nuclear DNA

known to assocliate wth protelns known as h| stories to forma conpl ex
that i -v knoMbAdSactovitydvambean. asIdvdatedbweh hinstnbeesf diseaserstdicki3ach #2Bncéd3 and

o o nb St o gin At Revieana 494 3R, B Degyslit Ao AL gt b el Gt of

the corgrf1r860ness, ‘%P@@) Hﬁﬁﬁ%&!ﬁs bRsrbs bRsrradat S &% 87 SN AR, 103, 189514325
transcriptional acetylation cetylation of the term nal am'no group on the

| ysi ne @Oﬁb)) @héBlnklerv@manwmmé§abb1@1qliutl‘émtlaéL Bbfodt $fe 3§P 185¢h 420000 form a
posi ti v and | h i hr oma r uc Hi stone
Poacet yradnBRpnRaivtion MEttenit o ARAGofnbet ST b4 Be Ahiitetiofirg
dlseases using the benzamide compounds of the present invention, as well as to the use of
15 these benzamide compounds in the manufacture of a medicament for the treatment of such

disease states.

In the eukaryotic cell, DNA is routinely compacted to prevent transcription factor
accessibility. When the cell is activated this compacted DNA is made available to DNA-
binding proteins, thereby allowing the induction of gene transcription (Beato, M., J. Med.

20 Chem., 74, 711-724 (1996); Wolffe, A. P., Nature, 387, 16-17 (1997)). Nuclear DNA is
known to associate with profeihs known as histones to form a complex that it known as
chromatin. The core histones, termed H2A, H2B, H3 and H4, are surrounded by 146 base
pairs of DNA to form the fundamental unit of chromatin, which is known as the nucleosome.
The N-terminal tails of the core histones contain lysine residues that are sites for post-

25 transcriptional acetylation. Acetylation of the terminal amino group on the lysine side chain
neutralizes the potential of the side chain to form a positive charge, and is thought to impact

on chromatin structure.

Histone Deacetylases (HDACs) are zinc-containing enzymes which catalyse the
removal of acetyl groups from the g-amino termini of lysine residues clustered near the amino
30 terminus of nucleosomal histones. HDACs may be divided into two classes, the first (HDAC
1, 2, 3 and 8) represented by yeast Rpd3-like proteins, and the second (HDAC 4, 5, 6, 7, 9 and



removal of acetyl groups fromthe E-amno termni of |ysine residues
clustered near the amino 30 term nus of nucl eosonmal histories. HDACs may
be di vi dewloi2oéem2tsye cl asses, the first (HDAC 1, 2, 3 ane#c8)cBe@wmssst ed by
yeast Rpd3-1ike proteins, and the second (HDAC 4, 5, 6, 7, 9 and WD

2006/ 024841 PCT/ GB2005/ 003355 2 10) represented by yeast Hdal -Iike
proteins. The reversible process of acetylation is knowmn to be inportant
in transcriptional regulation and celd -cycle progression. In addition, HDAC
deregul ati on has been associated with several cancers and HDAC i nhibitors,
such as Trichostatin A_(a natural product isolated from Streptonyces

hygr oscHpireriesentadyeyend &flad -likequpteins. Bhevickersibld pyasdss ehaget:dalion igkoown to

i nhi bi t4 o i - [ . : { c~nal

chor st 1§ B oy BRI R AGIGh lfEell S Progtession HARMGARBALTS!
131 ( 19&S¢gulitmadias bbai asIsdistbd shthtseverdl caacseand HP AL inhilfitosd, stidiasf i br obl ast s
at the @ and & phases of the cell cycle, thereby inplicating the role of
HDAC i nliifhosteligdy @maBialdirodyd isodated fremuSieploptycesiBigrascaricnsi BB | n A has
been sh tQ i Oal o rewt h, and
or event Eha P SR Bl R A erolvt AN LRI fecknE ke, ? 51

188- 193Cufr&@dydicinkk Chegnikimo\bn 21 1-@85 (200&y)nEbstodeads abdEamdr. CabRecatTia2Nunber s

WO 03/ 0870 03/.092686, that certai e m.de derjvativ ar e

i bi t bY 8P ERESAE e SRRk Hiser SO o L ULENS Frbo B GHGH7087 | s
N- (2- amyee\enid delfcyRW tHtkdbydmplicRIARETIE of AP AOUBUE Fogul IBL DR 2
specific disclosure’in eithér of these docunents of benzam de derivatives,
whi ch pashe dSuthefmerehbrichogtatiniA basdepshavi to-irdyde termpal dbiferentiadtont inbibit

4-posi ti of . the ben ide ri.ng. .V have now.f.ound. t certaj am de
der i 1Sy enSerRa IR PfpelidRar et AR adte oot 18838 5 oup
in the @opgpition of the benzami de ring are potent inhibitors of the HDAC
enzyme. 20 According to the present invention there is provided a conpound

of formula (jt)skndRhTréh IntkBliondtFatddk Publication Numbers WO 03/087057 and
WO 03/092686, that certain benzamide derivatives are inhibitors of HDAC. One particular

compound disclosed in WO 03/087057 is N-(2-aminophenyl)-4-pyridin-2-yi-benzamide.

15 However, there is no specific disclosure in either of these documents of benzamide
derivatives, which possess a further substituted-pyridin-2-yl ring moiety at the 4-position of
the benzamide ring. We have now found that certain benzamide derivatives possessing an
optionally substituted 3-cyanopyridin-2-yl group in the 4-position of the benzamide ring are
potent inhibitors of the HDAC enzyme.

20 According to the present invention there is provided a compound of formula (I):
R1c
R1b //N
=
X | R4

A

[V
4

ZT

@

wherein:



N (R)ymo (R3)n (I) wherein: WO 2006/ 024841 PCT/ GB2005/003355 3 R a is
sel ected from hydrogen, amno, nitro, (1-3C alkyl, N-(1-3C) al kylam no,

N, N-di - ( Iwo20)eal2kssami no, phenyl, or piperazinyl; and weeraiBosdo}s3ssf R a
is N(1-3C al kylamno or N, Ndi-(1-3C)al kylam no group, the (1- 5 3C) al kyl
noiety is optionally substituted by hydroxy or (1-3C)al koxy; (ii) if Rlais
phenyl, it is optionally substituted_by halo, amno, K (1-3)alkylam no,

or NN-di-(1-3Cal kylam no; and (iii) 35f Rais pi perazinyl, it is
optionally substituted by halo, amno, (1 -3Calkyl, N (1-3)alkylam no, or
N, N-di - £L 3C al‘%%%lam ng; io Rib is selected frolo%élahghydro en halo

nitro, yéﬁ oy dfqgen, %F%H%ttr%ﬂ 3@yl dok 1no @-(Icar boxy,
car ba Al Rinf ﬁ@tlﬂl,enﬁ Bf;!ﬂ M%l 1; (1-6C) al kyl, hydroxy(1- 6C)al kyI

(2-60) a enyl Z-6C) al k 9 % 6C) cycl oal kyI , (3-6C) cycl oal kyl (1-

6C) al kyI (3; g(“,), glhoal kenyl, (3-6C)cycl oal kenyl (1 6C) al kyl, (1-6C)al koxy,
15 (1- 6C)a| kanoy oxy N-(1- 6C)a| kylam no, N, N-di-[(1-6C) al kyl]am no, N-[(3-

6C | oal k 6C) | |

ﬁl—c% E:)Zgl(sgcgl kg;dl")]( 1??3%?@; Egﬁiﬁg ) ;??locrﬁp ﬁbﬁ%ﬁlﬁm"ié")%ﬁ? 171 ani no,
cycl oa Ry

LKyl (1-60) 2l kyl] - )h[ 1- 60)& kﬁ“] T R A R o e oy N di - [ (1

20 6C)al k a ; .
20 SLALSES) S, S SR SR T
or N,N-di-(1- 3C)a]ky1am1no and

(i)  if R™is piperazinyl, it is optionally substituted by halo, amino, (1-3C)alkyl, N-
(1-3)alkylamino, or N,N-di-(1-3C)alkylamino;

10 R is selected from:

@) hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, (1-6C)alkyl, hydroxy(1-
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
6C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, (1-6C)alkoxy,

15 (1-6C)alkanoyloxy, N-(1-6C)alkylamino, N,N-di-[(1-6C)alkyl]amino, N-[(3-
6C)cycloalkyl]amino, N,N-di-[(3-6C)cycloalkyl]amino, N-[(3-
6C)cycloalkyl(1-6C)alkyl]amino, N,N-di-[(3-6C)cycloalkyl(1-6C)alkyl]amino,
N-[(3-6C)cycloalkyl]-N-[(1-6C)alkyl]amino, N-[(3-6C)cyclealkyl(1-6C)alkyl]-
N-[(1-6C)alkyl]amino, N-(1-6C)alkanoylamino, N,N-di-[(1-

20 6C)alkanoyl]amino, N-[(1-6C)alkoxy(1-6C)alkyl]amino, N, N-di-[(1-
6C)alkoxy(1-6C)alkyl]amino, N-[(1-6C)alkoxy(1-6C)alkyl]-N-[(1-
6C)alkyl]amino, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (1-
6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-
6C)alkoxycarbonyl, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-

25 6C)alkyl]sulphamoyl, aryl, aryl-(1-6C)alkyl, a carbon linked heterocyclyl
group, or a heterocyclyl-(1-6C)alkyl group wherein the heterocyclyl moiety is
carbon-linked to the alkyl group; or

(i)  a group of sub-formula II:



6C) al kyl] am no, N-(1-6C)al kyl carbanmoyl, NN-di-[(1-6C)al kyl]carbanoyl, (1-
6C) al kyl t hi o, (1-6C)al kyl sul phinyl, (1-6C)al kyl sul phonyl, (1-

6C) al koxywerbamghs41N- (1- 6C) al kyl sul phanmoyl, N, N-di-[ (1 PeTGDB2003008355

sul phamoyl, aryl, aryl-(1-6C) al kyl, a carbon |inked heterocyclyl group, or
a heterocyclyl-(1-6C)al kyl group wherein the heterocyclyl noiety is
carbon-linked to the alkyl group; or (ii) a group of sub-forrmula Il: WO
2006/ 024841 PCT/ GB2005/ 003355 4 R7RIN-[CRaRb]a X/ -[CRRd] b- (I11) wherein:
Xl is selected froma direct bond, -0- or -C(O-; 5 integer ais 0, 1, 2, 3
or 4, with the proviso that it Xl is -0-, integer ais at least 1; integer
bis 0 1, 2, 3 or 4 each RRRRFICRRhXRLRRolp present is independent!y
sel ected from hydrogen, halo, hydroxy or (1-4C alkyl; 10 R7 and R8 are

i ndependent |y sel ected from hydrogen, (L-6C) al kyl , hydroxy(1- 6C)al kyl,

hal o( 1- 6C) al kyl , (2-6C)al kenyl, (3-6C)cycloal kyl, (3-

6C) cycl oal kyl (1- 6&heakiayl , (1-6C) al koxy(1-6C)al kyl, (1-6C)al kanoyl, (3-

6C) cycl oal kenyl, (3-6C)cycl oal kenyl (1-6C)al kyl, aryl, aryl (1-6C) al kyl,
heterocyclyl; 15 X' hatlketedyohyh didct 66)d|-Qy br 9C@)p; wherei n the heterocyclyl
noiety is carbon- linked to the alkyl group and is either selected froma

substituted or  Umgdgesh istoltied 3 b £Rith theyFdvilodhait X! YO agdeyh is diusany!
tetrahydrofuranyl, Tpyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl,
thiazolyl, or indblyl group, or fromone the follow ng particul ar
substituent groups: 1,3-dinethyl-1H 20 pyrazol -5-yl,

3, 5-di net hyl - | H pitegzob is40,\il, 2, Ziod4;1- net hyl - | H i mi dazol - 4-yl ;

each R?, R®, R® and R® group present is independently selected from hydrogen,
halo, hydroxy or (1-4C)alkyl;

10 R” and R® are independently selected from hydrogen, (1-6C)alkyl, hydroxy(1-
6C)alkyl, halo(1-6C)alkyl, (2-6C)alkenyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-6C)alkyl, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-
6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, aryl, aryl(1-6C)alkyl,
heterocyclyl;

15 a heterocyclyl-(1-6C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group and is either selected from a substituted or
unsubstituted thienyl, pyrimidinyl, pyridazinyl, furanyl, tetrahydrofuranyl,
pyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl, thiazolyl, or indolyl group,

or from one the following particular substituent groups: 1,3-dimethyl-1H-
20 pyrazol-5-yl, 3,5-dimethyl-1H-pyrazol-4-yl, and 1-methyl-1H-imidazol-4-yl;

a group of sub-formula III:
R'RN-[CR°R}(-X2-[ CRERM)s-
(I1I)
wherein:
25 X is selected from a direct bond, -O- or -C(0)-;
integer ¢ is 1, 2 or 3;

integer dis 0, 1, 2 or 3;



a group of sub-fornmula Il11: RORION-[CReRf]~-X2-[ CRgRh]d- (I11) wherein:
25 X2 is selected froma direct bond, -0- or -C(O-; integer cis 1, 2 or
3; i ntegewodosc208411, 2 or 3; WO 2006/ 024841 PCT/ GB2005,09335b05/M@353ach Re,
Rf, RO and Rh group present is independently selected from hydrogen, hal o,
hydroxy or (1-4C)alkyl; RO and R10 are independently selected from

hydr ogen, (1-6C)al kyl, hydroxy(1-6C)alkyl, halo (1-6C)alkyl,

(3-6C) cycl oal kyl, (3 5 6C) cycl oal kyl (51 6C) al kyl, (1-6C)al koxy( 1-6C) al kyl ,

or RO and R10 are linked so that, together with the nitrogen atomto which
they are attached, they forma 4. - or 7-menbered non-aromatic

heterocyclic ring, sai @Ch&aeRoBf/éMB SﬁQﬂQPW?ﬁltdﬁmdPEﬂ@Gﬂ%Y pedgotgd from
addition to the nitro ]Wa! k 0 are attached, one or 10
two further heteroat og@aﬂ% eg%“hg’ Ooﬁn@ﬁbﬁgﬁalg?i, and wherein said
heterocyclic ring is dol bsti.t uted. b dr RX Yo 4C) al kyl ,
car banoyl, or -[CH2] e a%lwg?peelnﬂel tsgbeéﬁled{ey %elbr(f)6gs d R11 and
R12 are independently isri@6i(ESC) zmaym hmdaoa@)alky{ 13- mﬁl&mkyl 3-
(3-6C) cycl oal kyl or (3-6C)cycl oal k\él)(]k 6C) al kﬁW 15 or R7 a
linkel so that, toget h@?)cwlpﬁki’llﬁe—6 & Bdg@n“é)ta y3- Wvﬁaﬂwl,m&/ lRe are
attached, they forma Meﬁs t}?at n%&ﬁér%tﬁ‘ﬁfe%ﬁt filafcn £ &%cgﬁ%ﬁ
heterocycllc ring optlonal rirsing, 1'n addition rogen atom
to which R7 and RS arataahécad@cfomae-,cﬂ-, 6-vor 7fmembeard noh-aegedicat ons;  or
(tii) a group of the sub-fornula IV, ﬁ - X3-Y1- . .

heterocyclic ring, said heterdcyclic ring optionally comprising, in

addition to the nitrogen atom to which R® and R'"° are attached, one or

10 two further heteroatoms selected from N, O or S, and wherein said

heterocyclic ring is optionally substituted by hydroxy, halo, (1-

4C)alkyl, carbamoyl, or -[CH,J~NRM'R' (wherein integer e is 0, 1 or

2, and R'! and R" are independently selected from hydrogen, (1-

6QC)alkyl, (3-6C)cycloalkyl or (3-6C)cycloalkyl(1-6C)alkyl);

15 or R” and R® are linked so that, together with the nitrogen atom to which they
are attached, they form a 4 to 10-membered heterocyclic ring, said heterocyclic
ring optionally comprising, in addition to the nitrogen atom to which R’ and R®

are attached, one or two further nitrogen atoms; or
(iii)  a group of the sub-formula IV:
20 Q-x3-yl-
av)
wherein:

Y! is a direct bond or —[CRBRM]X-where integer x is 1 to 4 and R" and R™ are
independently selected from hydrogen, halo and (1-4C)alkyl,

25 X2 is selected from -O-, -S-, -SO-, -SO4-, -C(0)-, -OC(O)- and -C(0)O-, with
the proviso that Y' is not a direct bond if X® is -C(O)-;
Q' is selected from (1-6C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
6C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, aryl, aryl-(1-
6C)alkyl, heterocyclyl, heterocyclyl-(1-6C)alkyl, or R™R'°N-(1-6C)alkyl



(I ) wherein: Yl is a direct bond or -[CRL3R14] X where integer x is 1 to 4
and R13 and R14 are independently selected from hydrogen, halo and

(1- 4C) al kyb;20@%02X81i s selected from-0-, -S-, -SO, -SORCI/GE2(6)0033550C( O) -
and -C(O O, with the proviso that Y is not a direct bond if X3 is
-C(O-; QL is selected from (1-6C)al kyl, (3-6C)cycloal kyl,

(3-6C) cycl oal kyl (1- 6C)al kyl, (3-6C)cycl oal kenyl,

(3-6C) cycl oal kenyl (1-6C) al kyl, aryl, 6aryI -(1- 6C al kyl, heterocyclyl,

het er ocycl yl - (1-6C) al kyl , or RL5R16N- (1-6C)al kyl WD 2006/ 024841

PCT/ GB2005/ 003355 6 (wh R%r ein R15 and R16 are_each independently sel ected

from hydrogen, (1whegimRikyand R'{ ascagh inggpendentlpeyeqtad g hydrogani(yt
(1092l kanoyl . (GfSLONSIBN eFaREIEheRIY (sl

het erocycl yl ri nge@ictdlosikel, B-6CRybRhikiyl(&6C) gkl (B-6@pgtloalkenyl 6h(@se f or

whi ch particular substituents are _expressly stated above, such as
het erocycl yl ri ng@OrsHagken et R And RlO are linked) is optionally
substituted on carbon b% one or nore Zi substituent groups (for exanple 1,

2 or 38), whian wegreipany etewwelybnngimthweﬁt sub@ilté@tt@aowpr(émrt al)n thegedor

nitro, ¢ I r box

m 0 A BB QP Wi B 485 QLRI B AT Do
6C) al kewlén R{ 2ndID) &l‘d@(lﬁk}&l is(cbtiofaial éﬁbxmute(l bn@;@r)lmhlb@rmylor n(o?ce B:t)nadstqmenyl oXY,
(1-6C) al koxy- (1 6C) al ky 1- GCAaI kaoxycar bonyl ., _hal o( | kyl, N-[(1-

6C) al kyBPUBHHKf Woexampi@ ]dl c[r( ek may bedhs srme %C{lﬁfe@e&é? ESIF ngPParmyl N, N- di -
[ (1-6C) al kyl ] carbanoyl, (1-6C)al kylthio, (1-6C)alkylsul phinyl, (1 15

60) al ky! sul ptadny| halpifro mﬁmwnsmqy kesametinyINrdluorqmethoxy, ammo carboxy,

o0 a3 el R gL oo IR EROBUEL R (52l V1 - (1
6C)alkenyl, (2- 6C)a1kyny1, (1-6C)alkoxy, (1-6C)alkanoyl, (1-6C)alkanoyloxy,
(1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl, halo(1-6C)alkyl, N-[(1-
6C)alkyl]amino, N,N-di-[(1-6C)alkyl]amino, N-(1-6C)alkylcarbamoyl, N, N-di-
[(1-6C)alkyl]carbamoyl, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-

15 6C)alkylsulphonyl, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-
6C)alkyl]sulphamoyl, aryl, aryl-(1-6C)alkyl, heterocyclyl, heterocyclyl-(1-
6C)alkyl,

(b)  agroup of the sub-formula V:
RI7RBN-[CRR+-X*[CR*R],-
20 V)
wherein
X* is selected from a direct bond, -O- or —C(0)-;

integer fis 0, 1, 2 or 3, with the proviso that integer fis at least 1 if x4
is -O-;

25 integer gis 0, 1 or 2;

each R\, RY, R¥ and R' group present is independently selected from
hydrogen, halo, hydroxy or (1-4C)alkyl;

17 and R'® are each independently selected from hydrogen, (1-
6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-



R17R18N- [ CR1RJ] f-X4-[CRkRI]g 20 (V) wherein X4 is selected froma direct
bond, -0- or -C(O-; integer f is 0, 1, 2 or 3, with the proviso that

i nt eger fwooeozkgmast 1 if X4 is -0-; 25 integer g is @criBwosdiosmsach R,
R, Rk and R1 group present is independently selected from hydrogen, hal o,
hydroxy or (1-4C) al kyl; R17 and R18 are each independently selected from
hydr ogen, (1- 6C) al kyl, (1-6C)al koxy, (1-6C)al koxy(1-6C)al kyl,

(1- 6C) al kanoyl , (3 WD 2006/ 024841 PCY/ GB2005/ 003355 7 6C)cycl oal kyl ,
(3-6C) cycl oal kyl (1-6C) al kyl, (3-6C)cycl oal kenyl, or (3-

6C) cycl oal kenyl (1-6C)al kyl; or (c) a grou}i of the sub-fornmula VI: Q-X5-Y2
5 (M) wherein: Y2 i@Clayepatkyl (hohyeloalkyicRo6belkyly (G-hlsyeloplkemtleerdB-y i s

1to 4 and R19 and R20 ' r . sel ected from hydrogen, halo and
(1-4Q) al kyl: X5 is sel%@%‘g"%l?%ﬁ?@@g%x?%-so, SS®@-, -Q(O-, -0XO- or

-C(OO; an 10 IS | ect ed f (1-60) al kyl, (3-6C) cycloal kyl,
(3-60) cycl og(ﬂ(yl 1= 0%?@@??\%'?‘{r§1ui%ﬁycl oal kenyl ,

(3-6C) cycl oal kenyl (1-6C) al kyl, aryl ,, 5)%2-0 - 60 al kyl, heterocyclyl,
het er ocycl yl - (1- 6C) al kyl , R21R22|\|-(@-‘%2:) rkyl (wherein R21 and R22 are
each independently sel ected from hydrogen, (1- 6C)al kyl, (1-6C)alkoxy,
(1-60 al koxy(1-6C) al kyl, (1-6C)al kan ) (3 15 6C) cycl oal kyl,

(3-60) cycl oal kyl (1-6C) al kyl, (3-6C)cycl oal kenyl, or (3-

6C) cycl oal kenyl ( 1wba@piat kyl ) ;

Y? is a direct bond or —[CRIQRZO]y- wherein integer y is 1 to 4 and R'® and R*

are independently selected from hydrogen, halo and (1-4C)alkyl;
X° is selected from -O-, -S-, -SO-, -SO,-, -C(0)-, -OC(0)- or -C(O)O-; and

10 Q? is selected from (1-6C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
6C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, aryl, aryl-(1-
6C)alkyl, heterocyclyl, heterocyclyl-(1-6C)alkyl, R*'R**N-(1-6C)alkyl
(wherein R*! and R** are each independently selected from hydrogen, (1-
6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-

15 6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-6C)cycloalkenyl, or (3-
6C)cycloalkenyl(1-6C)alkyl);

and wherein if any heterocyclyl group within a R™® substituent group contains an
unsubstituted nitrogen atom, then, unless any particular substituents are expressly stated in the
definition above (e.g. such as when R’ and R'? are linked to form a heterocyclic ring together
20 with the nitrogen atom to which they are attached), the nitrogen atom may be optionally
substituted by one or more Z? substituent groups (for example 1, 2 or 3), which may be the

same or different, selected from:

()  trifluoromethyl, carboxy, carbamoyl, (1-6C)alkyl, hydroxy(1-6C)alkyl, (2-
6C)alkenyl, (1-6C)alkanoyl, (1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl,
25 halo(1-6C)alkyl, N-(1-6C)alkylamino-(1-6C)alkyl, N,N-di-[(1-6C)alkyl]amino-
(1-6C)alkyl, (1-6C)alkylsulphonyl, aryl, aryl-(1-6C)alkyl, heterocyclyl,
heterocyclyl-(1-6C)alkyl; or

(b)  agroup of the formula VII:



and wherein if any heterocyclyl group within a R b substituent group
contains an unsubstituted nitrogen atom then, unless any particul ar

subst i t uenboeEw4Expressly stated in the definition abece/dBog/00s3ssh as
when R9 and R10 are linked to forma heterocyclic ring together 20 with
the nitrogen atomto which they are attached), the nitrogen atom nmay be
optionally substituted by one or nore Z2 substituent groups (for exanple 1,
2 or 3), which may be the same or di&ferent, selected from (a)
trifluoronethyl, carboxy, carbanoyl, (1-6C) aI kyl, hydroxy(1l-6C)al kyl, (2-
6C) al kenyl, (1-6C)al kanoyl, (1-6 kox 1- 60 aI kyl, (1-6C)al koxycar bonyl
25 hal o(1-6C) al kyl, N-(1- 6C) al kyQ3 E“ﬁbi &fg%dz) ral kyl ,

N, N-di -[ (1-6C)al kyl]am no (1-6C)al kyl, (1-6C)al kyl sul phonyl , aryl,

aryl -(1-6C)al kyl, heterocyclyl, hetdM&yclyl-(1-6C)alkyl; or (b) a group
of the formula VII: WD 2006/ 024841 PCT/ GB2005/ 003355 8 R23R24N-[ CRRn] h-
(VIl) wherein invkgeimh h is O, 1, 2, or 3; 5 each Rmand Rn group present

i s independently selected from hydrogen, halo, hydroxy or (1-4C)alkyl;
R23and R24 are each i ngependens,lly2selgcted from hydrogen, (1- 6C)al kyl,
(1-6C) al koxy, (1-6C) al koxy(1-6C)al kyl, (1-6C)al kanoyl, (3- 6C)cycloal kyl,

(3-6Cycycl oal kyl (1- 6C) glckR™ ardRE&bGY ﬁfe@eﬁlt Ifseﬁl}z{épen@ént(}%ele%&d from hydrogen
6C) cycl oal kenyl (1-6C)al kyl ; or (c) a group of the fornula VIIIl: ~ @8- X6- Y3

(VI11) wherein Y3 is balgihydeoxybwn@-46DalkylcRoO5R26] Z wherein z is 1 to 4 and
R25 and R26 15 are i ndependent |y selected from hydrogen, hal o and
(1-40) al kyl ; R%and R* are each independently selected from hydrogen, (1-

6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-6C)cycloalkenyl, or (3-
10 6C)cycloalkenyl(1-6C)alkyl; or

(c)  agroup of the formula VIIIL:
Q3-X6-Y3_
(VIID)

wherein Y? is a direct bond or -[CR*R*],- wherein z is 1 to 4 and R*® and R

15 are independently selected from hydrogen, halo and (1-4C)alkyl;

X¢ is selected from -O-, -S-, -SO-, -SOz-: -C(0)-, -OC(0)- or -C(0)0- if Y* is
—[CR®R*,-, and if Y* is a direct bond, X® is selected from -S-, -SO-, -SO,-, -
C(0)-, and -OC(0O)-; and

Q?® is selected from (1-6C)alkyl, (3-6C)cycloalkyl, (3-6C)cycioalkyl(1-

20 6C)alkyl, aryl, aryl-(1-6C)alkyl, heterocyclyl, heterocyclyl-(1-6C)alkyl or
R*R*N-(1-6C)alkyl (wherein R*” and R?® are each independently selected
from hydrogen, (1-6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-
6C)alkanoyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-
6C)cycloalkenyl, or (3-6C)cycloalkenyl(1-6C)alkyl);

25 and wherein any heterocyclyl group within a Z' or Z? substituent group optionally
bears one or more substituent groups (for example 1, 2 or 3), which may be the same or
different, selected from halo, cyano, trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, (1-6C)alkyl, hydroxy(1-6C)alkyl, halo(1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,



X6 is selected from-0-, -S-, -SO, -S02-, -C(O-, -OC(O- or -C(OO if Y3
is -[CRR3R24]Z , and if Y3 is a direct bond, X6 is selected from-5-,
-SO-, - SOR6O,2006/0248N -, and -OC(O -; and @B is sel ected fromdero@Hoadsky! ,
(3-6C) cycl oal kyl, (3-6C)cycioal kyl (1 20 6C)al kyl, aryl, aryl-(1-6C)al kyl,
het erocycl yl, heterocyclyl-(1-6C)al kyl or R27R28N-(1-6C)al kyl (wherein R27
and R28 are each i ndependently sel ected from hydrogen, (1 -6C alkyl, (1
-6C) al koxy, (1-6C)al koxy(1-6C)al kyl, 9(1- 6C)al kanoyl, (3-6C)cycloal kyl,
(3-6C) cycl oal kyl (1-6C) al kyl, (3- GC) cycl oal kenyl, or

(3-6C) cycl oal kenyl (1-6C) al kyI) 25 and wherein any heterocycl roup
R A A R /DA A A T AR DA R 1

substi t nh(gg s (for exanple 1, 2 or 3), which may be the sanme or
differen faCted from hal o, cyano trifluoromethyl, am no, carboxy,
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[ (1-6C)al kyl ]Jami no, and N,N-di-[(1- 6C) al kyl] am no; and wher ei n any
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by one or nore Z3 substi roug){q_tl for exanple 1, or,,3), Which may be

t he san@lfwtedcfrdmélﬂ@n@yams@llewp@d(lf6 lmydnﬂ@ywthsde@rcéﬁol% (vihes@pal koxy,
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(3-60Q) ca@‘jcgab&lkw B3-86C)allplikyl@mt)ulrer,ei n any aryl group W|th| naRb
substituent group (including optional substituent groups Zi and Z2) is

optional |y SMMhéreﬁl% BYy19R8u W ithR AR Z 4ulssiddnt bl Pt(mﬁfu@l-b% ptioh4ll exanpl e
1, 2 or 3), which get he sanme or different, selecte rom'lialo,
nitro, m;baimment groups Z and Z?) is optionally substituted by one or more Z substituent groups
(for example 1, 2 or 3), which may be the same or different, selected from nalo, nitro, cyano,
15 hydroxy, amino, (1-6C)alkyl, hydroxy(1-6C)alkyl, halo(1-6C)alkyl, (1-6C)alkoxy, (1-
6C)alkanoyl, N-[(1-6C)alkyl]amino, N,N-di-[(1-6C)alkyl]amino, carbamoyl, N-(1-

6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl;
R!® is selected from hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, (1-3C)alkyl, (2-

20 3C)alkenyl, (2-3C)alkynyl, (1-3C)alkoxy, (1-3C)alkanoyl, (1-3C)alkanoyloxy, N-(1-
3C)alkylamino, N, N-di-[(1-3C)alkyl]amino, (1-3C)alkanoylamino, N-(1-3C)alkylcarbamoyl,
N,N-di-(1-3C)alkylcarbamoyl, (1-3C) alkylthio, (1-3C)alkylsulphinyl, (1-3C)alkylsulphonyl,
(1-3C)alkoxycarbonyl, N-(1-3C)alkylsulphamoyl, and N,N-di-(1-3C)alkylsulphamoyl,
with the proviso that at least one of R', R'™ and R'® is hydrogen;

25 mis0,1,2,3 or4,

R? is halo;
nis0,1,2,3or4;

R’ is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, (1-3C)alkyl, (2-3C)alkenyl, (2-



15 hydroxy, am no, (1-6C)al kyl, hydroxy(1-6C)al kyl, hal o(1-6C)alkyl,
(1-6C) al koxy, (1 6C)al kanoyl, N-[(1-6C) al kyl]am no,

N, N- di - [ (Mo@@)eal2ksat] am no, carbanmoyl, N-(1- 6C)al kyl car lpemmB2005/003355
NN-di -[(1-6C)al kyl ] carbanmoyl; Ric is selected from hydrogen, halo, nitro,
cyano, hydroxy, trifluoronethyl, trifluoronethoxy, am no, carboxy,

car banoyl, nercapto, sul phanoyl, (1- 3 ) al kyl, (2- 20 3C)allcenyl,

(2-30) al kynyl, (1-3C)al koxy, (1-30 all anoyl, (1-3C) al kanoyl oxy, N-(1-
30 allcylam no, N, Ndi-[(1-3C)al kyl]am no, (1 3 O al kanoyl ai ni no, N-(1-3

C) al kyl |, di-(1-3 ¢ alkyl b yl, (1-3C) al kylthi 1-3
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(1-3G aRk&r?é‘yP%QS/ Yq‘ip’@i 30 al kylam no, N, N-di- [(1-3C alkyl] am no, (1-3

C) al kanoyl am no, 5111 3 O al kyl carbanoyl, N,N-Di (1- 3C)al kyl car banoyl ,
(1-3C) el kharmpesuti¢ 1mygptklgllp§@1tmqteﬁ§| (1-3 O)al kyl sul phonyl, (1-
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- 30) al kyl sul p al noy S a0 or
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t he conpounds of Forrula (1), defjned _above may exist_in optically active
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form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory
techniques referred to hereinafter.

15 It is to be understood that certain compounds of Formula (I) defined above may
exhibit the phenomenon of tautomerism. In particular, tautomerism may affect any
heterocyclic groups that bear 1 or 2 oxo substituents. It is to be understood that the present
invention includes in its definition any such tautomeric form, or a mixture thereof, which
possesses the above-mentioned activity and is not to be limited merely to any one tautomeric

20 form utilised within the formulae drawings or named in the Examples.

Where optional substituents are selected from “one or more” substituent groups it is to
be understood that this definition includes all substituents being chosen from one of the

specified groups or the substituents being chosen from two or more of the specified groups.

Furthermore, where reference is made to a specified group within a R™ substituent
25 group being optionally substituted by one or more specified substituent groups, then such a
reference is to be understood as referring to the possibility of the specified group being
optionally substituted if it forms the R' substituent group per se or if it is present as a moiety
within a R' substituent group. For instance, the reference to any alkyl group within a R*®
substituent group (including optional substituent groups Z! and Z?) being optionally
30 substituted by one or more Z? substituent groups is to be understood as including, for

example, R' being an alkyl group per se which is optionally substituted by one or more of the



form Simlarly, the above-nentioned activity may be eval uated using the
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r ef eresrdehexylixydrydleprapylalethpiky2-oypeprepylbthasy, cyclopytylmethexys geci fi ¢ for the
strai g Q&élggﬂiyﬂzthoxy and cyclopentylmethoxy; (1-6C)alkylamino includes (3-
6C)cycloalkylamino groups and N-(cycloalkylalkyl)amino groups having 4 to 6 carbon atoms,
for example methylamino, ethylarﬁino, propylamino, cyclopropylamino, cyclobutylamino,
cyclohexylamino, cyclopropylmethylamino, 2-cyclopropylethylamino,

20 cyclobutylmethylamino, 2-cyclobutylethylamino and cyclopentylmethylamino; and N, N-di-
[(1-6Calkyl]amino includes N, N-di-[(3-6C)cycloalkyl]amino groups and N, N-di-
[cycloalkylalkyl]amino groups in which the cycloalkylalkyl moiety has 4 to 6 carbon atoms,
for example dimethylamino, diethylamino, dipropylamino, N-cyclopropyl-N-methylamino, N-
cyclobutyl-N-methylamino, N-cyclohexyl-N-ethylamino, N-cyclopropylmethyl-N-

25 methylamino, N-(2-cyclopropylethyl)-N-methylamino and N-cyclopentylmethyl-N-

methylamino.

A person skilled in the art will appreciate that the terms “(1-4C)alkyl”, “(1-3C)alkyl”
and “(1-2C)alkyl” are used herein refer to any of the alkyl groups defined above that posses 1
to 4,1 to 3 and 1 to 2 carbon atoms respectively. The same convention applies to other terms

30 used herein, such as, for example, “(1-4C)alkoxy”, “(1-3C)alkoxy” and “(1-2C)alkoxy”.

The term “halo” refers to fluoro, chloro, bromo and iodo.
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benzoxazolyl, benzothienyl, benzofuranyl, indazolyl, quinazolinyl, cinnolinyl, phthalazinyl,
quinoxalinyl, napthyridinyl, benzotriazolyl, pyrrolothienyl, imidazothienyl, isoxazolyl,
imidazolyl, thiadiazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, indolyl,
pyrimidyl, thiazolyl, pyrazinyl, pyridazinyl, pyridinyl, quinolyl, quinazoliny?, 1-isoquinolinyl,

20 2-azabicyclo[2.2.1]heptyl, 3-azabicyclo[3.1.0]hexyl, 7-azabicyclo[2.2.1]heptyl, 2-
azabicyclo[2.2.2]octyl, and hexahydropyrrolo[3,4-c]pyrrolyl.

Particular examples of 4-, 5- or 6-membered monocyclic heterocyclyl groups include
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl, furanyl,
tetrahydropyranyl, pyranyl, pyrrolyl, pyridinyl, pyrazinyl, pyrimidinyl, thienyl, pyridazinyl,

25 and thiazolyl. Particular examples of bicyclic heterocyclic ring systems containing 6, 7, 8, 9,
or 10 atoms include 3-azabicyclo[3.1.0]Jhexyl, hexahydropyrrolo[3,4-c]pyrrolyl, 7-
azabicyclo[2.2.1Theptyl, 2-azabicyclo[2.2.2]octyl, especially 3-azabicyclo[3.1.0Thex-3-yl,
hexahydropyrrolo[3,4-c]pyrrol-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, and 2-azabicyclo[2.2.2]oct-
2-yl.

30 Where a heterocyclyl group includes one or more nitrogen atoms, these may carry a

hydrogen atom or a substituent group such as a (1-6C)alkyl group if required to fulfil the



5 atom may be optionally oxidised to formthe S-oxide(s). Preferably a
"heterocyclyl" is a saturated, partially saturated or unsaturated,
nmonocycl iworoesgp2esamt ai ning 4, or 6 atoms, or a sat ur at edy/geaods/@bisy
saturated or unsaturated, bicyclic ring containing 6, 7, 8, 9, or 10 atons,
wherein at | east one atomof the ring is chosen from nitrogen, sul phur or
oxygen, and the ring system may, unless otherw se specified, be carbon or
nitrogen |inked, and wherein a ring ild sul phur atom may be optionally
oxidised to form S-oxide(s). Exanples and suitable values of the term
"heterocyclyl" are azetidinyl, thiazolidin pyrrolidinyl,
1, 3- be rbp@d%%@qmemqﬁszofAHHQS@adwa&@y PRy bﬁ@mﬁmw tﬁs;/rest ofcthe é‘ﬁ%%hyrwf
furanyl yl,
1.5l oo P L BB Ben Bk Blcroo P BIHEIK o STDEPLAR 1
oxadlazmhwmxmﬂﬁﬁﬂﬁbﬂkﬁl oxazol yl , thlenopyrlnldlnyl t hi enopyri di nyl ,
thieno[3,2d] pyrimdinyl, 15 1,3,5-triazinyl, purinyl,
1,2,3,4-tet r@hyﬂwcgﬂwp)ﬂs ﬂoybx ezlsmlyllamleﬂﬁ, 1nﬂwtﬁupﬁﬁ@l yl, benzoxazol yl,

benzothlenyl benzof uranyl, indazoly qui nazol i nyl, C|nnoI|nyI
pht haf atﬁirﬁwdronathﬁb%ﬂq%wl mafﬁtawypleﬁnﬁyl benzotriazolyl, pyrrolothienyl,
i m dazot hi enyl, isoxazolyl, imdazolyl, thladiazolyl, isothiazolyl,

1,2, 3- tri azoW}"ﬂhin tmiszspaciﬁq:ati@mbmposim/ﬁeanglare uiserdi@ld,escnbergwimicdmprismi azol yl ,

d di i
DY & i e s DA B3t o pSREESI Bty Thoss) ey
7-azabi db)’ﬂ‘ﬂc@{t@ teZmihfé&@‘bh‘ lgiveR thélZ addiry ¢ hieh@ngs ﬁﬂd@@ﬂllyde unﬂ@ﬁl;tood by a person
hexahyd rogyrrol o[ 3,4-c]pyrrolyl. Particul ar exanp

6- menb dri syt [Fiog G?F?é@réﬁ b s a@ﬂ@uﬁ@alktybmmterawﬂylom rﬁﬂ)alkyl refer to
f I
Py B A PRIy TRERIRIS b by AU g1
pyri m dé@plkyl tliranenl}'dmmmfrrdedmhm@ﬁns easorapahs teimsanmhygrouﬁkawh trethedryexanpl es of
bi cyclic heterocycllc rlpgisystens 10 at ons

i ncl udehoterasyehylagiptigs are ighedeiiy p m R n%ﬂ@ém!sfrs 3411%1@?35@1)&%0 7-

bi
ey ol b Sk i afﬁ%%ﬁ*fﬁlﬁlﬁpyr o e Be Phdrolyclytlthyl,
7- azabi 2}{/zcryk}<§tﬁy12 arid I}élmteraey;cﬂyl]@hnsd Jhazabe ctyxmenqial asﬁlmﬂtes tQ@ether cadpogier e a

nyar sk e e e Eohele ko R PRoal s BB R PEG Rl 7Y °

required to fulfil 2006/ 0248 PCT/ GB2005/ 003355 13
g L suitable V'ﬂue or a carbon—hzrﬂ( 3 %eterocycly]—alkyl group (i.e. a heterocyclyl-alkyl

group wherein the heterocyclyl moiety is carbon-linked to the alkyl group) include a carbon-
linked aietidinylalkyl, pyrrolidinylalkyl, piperidinylalkyl, piperazinylalkyl, morpholinylalkyl,
homopiperazinylalkyl, homopiperidinylalkyl, pyrrolylalkyl, oxazolylalkyl, thiazolylalkyl,

20 imidazolylalkyl, isoxazolylalkyl, isothiazolylalkyl, oxadiazolylalkyl, triazolylalkyl,
pyridinylalkyl, pyridazinylalkyl, pyrimidinylalkyl, pyrazolylalkyl, pyrazinylalkyl,
oxindolylalkyl, tetrahydrofuranylalkyl, furanylalkyl, tetrahydropyranylalkyl, pyranylalkyl,
and indolylalkyl groups.

Suitable values for any of the groups R'?, R, or R?, or groups within a R'?, R, or R®

25 substituent group, are as follows:

for (1-3C)alkyl: methyl, ethyl, propyl, and isopropyl;
for (2-3C)alkenyl: vinyl, isopropenyl, and allyl;
for (2-3C)alkynyl: ethynyl, and 2-propynyl;
for (1-3C)alkanoyl: acetyl and propionyl;
30 for (1-3C)alkanoyloxy: acetoxy and propionyloxy;

for (1-3C)alkoxy: methoxy, ethoxy, and propoxy;



bondi ng requirenments of nitrogen, or they maybe linked to the rest of the
structure by way of the nitrogen atom A nitrogen atomw thin a

het er ocycwpl2ograugaimay be oxidi zed to give the correspegtiGrrods/m3isde. An
"aryl" group is, for exanple, phenyl, indenyl, indanyl, naphthyl, 5

t etrahydronapht hyl or fluorenyl, preferably phenyl. Wthin this
specification conposite terns are upged to describe groups conprising nore
that one functionality such as aryl (1-6C)al kyl and heterocyclyl (1-6C) al kyl .
These conposite terns are to be given their ordinary nmeanings and will be

under st 0Q erson skilled i Lk a ah@r s
aryl ( Qrd@é‘lgﬁ%aﬂ(glﬁﬁmhoet erocycl yl -l?lf{h%%fgl{’(yﬁtﬁ?é?g& ?ﬂgbﬂ%ﬁgﬁsti tuent groups

wherein the aryl and heterocycl yl isopioptiassna;espectively are linked via a
(1- 60 al kyl chain. For instance, such terns.epc ass substituent groups
wh: e fol Nadiyl(1- 360alkidaraingey cl y|  ABRLRylaging, @eﬁ‘y%@ao,vi a a nethyl ene or

ethyl ene linker. Suitable exanpl eg gfiyi- %ﬁg@ﬁﬁsmam@ilg&ﬁepﬂaﬁmol nmet hyl ,
[ heterocyclyl lnmethyl, 1-[aryl]ethyl, )_IL het erocycl yl Jethyl, 2-[aryl]ethyl,

and 2-[ heterocyclyl]lethyl. The sa Lon: pplies to other
corrpb#’?é'i@aﬁépﬂ%l d herein, s%%&g@gﬁhgg@éﬂ%%%l 6C) al kyl and
(3- 6C)fgyﬁi_@ajd§gﬂ<g,p€aﬁ@@ykyl . A suiN-abthgloatianmyi, V-cthylvarbameyl dntked

heterocyclyl -al kyl group (i.e. a heterocyclyl-alkyl group wherein the
heterocyclyl noiety is carbon-1i n%HrOP%lcgl&?é‘%ﬁV yl group) include a carbon-

| i nked. azet.i di | K olidi af; i dinahal-kyl
piperg?fﬁ@?grgggéﬁﬂ%%%ﬁgﬁ¥%§laIky?%Nq%%%%%?%ggggyg | al kyl ,
honopi peri di nyl al kyl , pyrrol yl al kyN-methyicadhamasil kgd N ¥-dictpaeabamad | 20
i i nidazol yl al kyl, isoxazolylal kyl, isothiazolylal kyl, oxadiazol yl al kyl,
trigg Oykgggﬁmqﬂ&myridinyIaIkyI, piysthylddo,reghyathkydnd pypylthieti nyl al kyl ,
pyrazol ylal kyl ,” pyrazi nyl al kyl, oxindol yl al kyl, tetrahydrofuranylal kyl,
furanykggthggkﬁgﬁg ydropyranyl al kydthylewprinyl aldethylsulpiiidyls ndol yl al kyl

ui e Vv

groups. ues for any of the groups Rla, Rl', or R3, or groups
within.a R 25 substjinerRbipasiRnd shglsaphbeyl] ows: for (1-3 O
al kyl :foﬁé?ﬁgp%lﬁégﬂyﬁén@rsopyl , and 1 soglro]p‘f))yll,;fyF for ?2-%@ al kenyl : vinyl,
i sopr opeMYBC)dRexyrhithyl: f or ( 2- 30)méthyxyearbosyhyhpkycagiayb 2pd opynyl ; ~for
(1-3C) al kanoyl : acetyl and propionyl; .

}};of)oxycarbonyl,

15 for N~(1-3C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl; and
for N, N-di-(1-3C)alkylsulphamoyl: N,N-dimethylsulphamoyl.

Suitable values for R'®, or optional substituents within a R'® substituent group, are as

follows:
for halogeno fluoro, chloro, bromo and iodo;

20 for (1-6C)alkyl: methyl, ethyl, propyl, isopropyl, zerz-butyl,
cyclobutyl, cyclohexyl, cyclopropylmethyl,
cyclobutylmethyl and 2-cyclopropylethyl;

for (1-4C)alkyl: methyl, ethyl, propyl, isopropyl, tert-butyl, and
cyclobutyl;

25 for (1-2C)alkyl: methyl and ethyl;

for (2-6C)alkenyl: vinyl, isopropenyl, allyl and but-2-enyl;

for (2-6C)alkynyl: ethynyl, 2-propynyl and but-2-ynvl;



30 for (1-3C) al kanoyl oxy: acetoxy and propionyloxy; for (1-3 C) al koxy:
nmet hoxy, ethoxy, and propoxy; WO 2006/ 024841 PCT/ GB2005/ 003355 14 for
N ( 1- 3C) avbyb@mizmar net hyl am no, et hyl am no, propyl am necTasB2005/003355

i sopropylam no; for NN-di-[(1-3C)al kyl]am no: dinethylam no,

di et hyl ai ni no, N-ethyl-N-nethylam no and diisol propylamno; 5 for

(1- 30 al kanoyl am no: acetam do and propi onam do; for N (1-3

C) al kyl car banoyl : N net hyl car banoyl , 1& et hyl car banoyl and

N- propyl carbanoyl; for NN-di-(l -3 C)al kkyl car banoyl :

N, N- di met hyl car banoyl , N-et hyl N nethyl carbanoyl and NN-det hyl car banoyl ;
io for fu(BREEYRWRKE:0: et hyl t hi o cydeprpbyheyclehwiylpeysispentyil.andf or

(1- 30 al kyl sul phi nyl: met hyl sul phi n Ilogendl,et hyl sul phi nyl; for
(1-3C) al kyl sul phonyl : net hyl sul phon%‘f Rd et hyl sul phonyl :  for (1-3

O al k | . |, eth I bonyl; 15
ror v (0 8-SR BE-DRARBINE N e eRIPEP BRI kIR B YT YRRy | | and
for NN-di-(1-3C) al kyl sul phamoyl :  NicthyTES-BYd1SptbpRIMDYand Seydiehilfpipyues for
Ri b, or optional substituents within a R b substituent group, areas

f ol I owsgyr fRECRALRIRBRT | UOr 0, chl 00, 19078 v St for (1-6C)al kyl:
met hyl , ofa§ hyl j}%prop)@/ﬁ] i sopropyl, tcg%?@{ggg@i : g%l/cl ob%nf%@l’l , cycl ohexyl,

(17 SRR Bl SOMINITE) i8R B RERPRARRU BB ) by
25 for f{)%‘ (12-&%1115&'y methyl and et h¥1liéthoxy, ethoxy, propoxy, isopropoxy and butoxy;

for (1-6C)alkoxy(1-6C)alkyl: methoxymethyl, 2-methoxyethyl, 1-methoxyethyl,
and 3-methoxypropyl;

10 for (1-6C)alkanoyloxy: acetoxy and propionyloxy;

for halo(1-6C)alkyl: chloromethyl, 2-fluoroethyl, 2-chloroethyl,
1-chloroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
3-fluoropropyl, 3-chloropropyl, 3,3-difluoropropyl,
3,3,3-trifluoropropyl, and trifluoromethyl,

15 for hydroxy-(1-6C)alkyl group: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and

3-hydroxypropyl;

for N-(1-6C)alkylamino: methylamino, ethylamino, propylamino,

isopropylamino and butylamino;

20 for N,N-di-[(1-6C)alkyl]amino: dimethylamino, diethylamino,
N-ethyl-N-methylamino and diisopropylamino;

for N-[(3-6C)cycloalkyl]amino: cyclopropylamino, cyclobutylamino and

cyclopentylamino;
for N,N-di-[(3-6C)cycloalkyl]amino: di-cyclopropylamino;
25 for N-[(3-6C)cycloalkyl-(1-6C)alkyl]amino:

cyclopropylmethylamino and

cyclobutylmethylamino;



for (2-6C)al kenyl:
(2-6C) al kynyl : ethynyl,

vi nyl ,
2- propynyl

cycl opentyl, and
cycl opropyl net hyl
and 2- cyclobutylpropyl
cycl obut enyl ;
cyclobutenylnethyl
and but oxy; for

1- met hof?iy&wr[(—” yedoaksyHd
propi onyl oxy; for hal o(1-6C)al kyl
2-chl oroet hyl, 1-chl oroethyl,

3-fl uoropropyl, 3-choropropyl,

cycl ohexyl ;
cycl obut yl net hyl ,
5 for

for (1-6C) al koxy:

6C)a|kox%§$ GCﬁaI

2 2-di
3. 3-di

and t rifiol el(6E)dpelaalkyd)-Nea(1-a¢llofan(ide:6C) al kyl
and 3- hydroxypropyl;
16y op /o pstiafimmo an@@Pr opyl am no
[(21- 6C)a| kyl]am no:

2- hydr oxyet hyl , 1-hydroxyet hyl
N (1-6C) al kyl am no: net hyl am no,
and butylam no; 20 for N, N-di-
di et hyl ami no, N-ethyl- N-nethylanlno

N[ (3-6C)cycl oal kyl] am no: C|RE
cycl op &%6€deyclqa<bkyl1(|l¢6@)al YI3N6IC
di - cycl opropyl am no; 25 for

cycl opropyl net hyl am no and

for N-(1-6C)alkanoylamino:
10 for N,N-di-[(1-6C)alkanoyl]amino:

for N-[(1-6C)alkoxy(1-6C)alkyl]amino:

i sopropenyl,
and but-2-ynvl;
PCT/ GB200wOQ0@&ABR84115 for (3-6C)cycl oal kyl :
for (3-6C)cycl oal kyl

(3- 6C3cyc|oa|keny|
for (3- 6C3cyc|oa|kenyl(ﬁ-GC)aIkyI
Kyllpmiriop f or

chl or onet hyl ,

et hyV-ayo

oo

N-[(3- 6C)cyc|oa|ky|

allyl and but-2-enyl; for

WO 2006/ 024841

cycl opr opyl pceycB206Bm0y355

-(1-6C) al kyl :

nmet hyl ,
cycl opr openyl

cycl opentyl
and

cycl opr openyl et hyl
met hoxy, ethoxy, propoxy,
kyl : met hoxynet hyl, 2-nmethoxyethyl,

(1-6C) al kanoyl oxy:
2-fl uoroet hyl,
didyalopogytpéthylam®-t ri f | uor oet hyl ,
fl uoropropyl,
group: hydroxynet hyl,
for

di et hyl am no,
caﬂap@pvlsfb{ﬂ%ﬂgmm no; for

am no, cyclobutylam no and
Mbﬁanwm] am no:

(1-6C) al kyl ] am no:
N-cyclopropylmethyl-N-methylamino and N-

cyclobutylmethyl-N-methylamino;
acetamido and propionamido;
diacetylamino;

methoxymethylamino and 2-methoxyethylamino;

for N,N-di-[(1-6C)alkoxy(1-6C)alkyl]amino:

15

for (1-6C)alkylthio:
20 for (1-6C)alkylsulphinyl:
for (1-6C)alkylsulphonyl:

for (1-6C)alkoxycarbonyl:

for N-(1-6C)alkylcarbamoyl:

25

di-methoxymethylamino and di-(2-

methoxyethyl)amino;

for N-[(1-6C)alkoxy(1-6C)alkyl]-N-[(1-6C)alkyl]amino:

N-(2-methoxyethyl)-N-methylamino, N-(2-
methoxyethyl)-N-ethylamino and N-(2-
methoxyethyl)-N-isopropylamino;

methylthio, ethylthio and propylthio;
methylsulphinyl and ethylsulphinyl;
methylsulphonyl and ethylsulphonyi,

methoxycarbonyl, ethoxycarbonyl,

propoxycarbonyl and zert-butoxycarbonyl,
N-methylcarbamoyl, N-ethylcarbamoyl and

N-propylcarbamoyl;

2-cycl opropyl et hyl

and
i SOpr opoxy

acet oxy and

3,3,3-trifluoropropyl,



cycl obut yl net hyl am no; WO 2006/ 024841 PCT/ GB2005/ 003355 16 for

NN-di -[ (3-6C) cycl oal kyl - (1-6C)al kyl]am no: di cycl opropyl net hyl am no; for
N- [ ( 3- 6C)wph@al2ksah] - N-[ (1- 6C) al kyl ] amrmi no:  N-cycl opr opycTiBrRtsNwsmsi no and
N 5 cycl opropyl - N-butyl am no; for

N[ (3-6C)cycl oal kyl -(1-6C) al kyl]-N-[(1-6C)al kyl ] am no:

N-cycl opropyl nmet hyl - N-nmet hyl am no and N- cycl obut yl net hyl - N- net hyl am no;

for N-(1-6C) al kanoyl anmi no: acet ani doléand propi onani do; io for

N, N-di -[ (1- 6C) al kanoyl ] am no: di acetyl am no; for

N-[ (1-6C) al koxy(1-6C)al kyl ]ainino: nethoxynethyl am no and

2- met hdky HiVil-EHhiotoalkyflearbameydi - [ ( 1- 8y-dirkethylcarbempsl, Ry¢thylami no :

di - met hoxynet hyl am no and di - (2- methoxyet hyl.)an no:; for )
N-[ ( 1- 6C) al koxy( 1- 6C) al kyl - N-[ (1- 6 é@é\?‘ﬁérnt%)aﬂ’&ypaﬂdN’}‘édle%yk’arbamoyl’

sitpARhbYyk ami no,  N- (\2mefi®istpkxabiiydnd-NNegily Ryiphainb gl and

N- ( 2- mefoP X 890)
N-(2- mtﬁggyet?}m(%’ i sopropyl am no; for (1-6C) al kylthio: nmethylthio,

eLny

et hyl t kfprdﬁ-dl-[{ﬂcﬁﬁg)ﬂﬂmﬂwlphw}ﬁior ( 1NFEanehylswph#mayl - met hyl sul phi nyl and
et hyl sul phinyl; for (1-6C)alkyl sul phonyl: methyl sul phonyl and

et hy| s ubphabpgoxy-shlstitytad @e)@lakagk grapbony| hydrexyosthrk 2Budyaxyedyhdxycar bonyl ,
propoxycar bonyl and tert-butoxycarbo o for N5(1-6C)al kyl car banoyl :

N- net hyl car banoyl , N- et hyl car banoyl ﬁﬁi“ox}gﬁﬁ-aﬁlgopyl car banoyl ; WO

2006/ 024841 PCT/ GB2005/ 003355
3-hydroxypropyl;

for a halo-substituted (1-6C)alkyl group:  chloromethyl, 2-fluoroethyl, 2-chloroethyl,
1-chloroethyl, 2,2-difluoroethyl, 2,2,2-
10 trifluoroethyl, 3-fluoropropyl, 3-chloropropyl,
3,3-difluoropropyl, 3,3,3-trifluoropropyl, and

trifluoromethyl;

for a mercapto-substituted (1-6C)alkyl group: mercaptomethyl, 2-mercaptoethyl, 1-
mercaptoethyl and 3-mercaptopropyl;

15 for a (1-6C)alkoxy-substituted (1-6C)alkyl group: methoxymethyl, ethoxymethyl, 1-
methoxyethyl,

2-methoxyethyl, 2-ethoxyethyl and
3-methoxypropyl;
for a cyano-substituted (1-6C)alkyl group: cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
20 3-cyanopropyl;
for an amino-substituted (1-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl,

3-aminopropyl, 1-aminopropyl and 5-

aminopropyl;
for aryl: phenyl;
25 for aryl-(1-6C)alkyl: benzyl and 2-phenylethyl, 2-phenylpropyl and 3-
phenylpropyl;
for heterocyclyl-(1-6C)alkyl : azetidinylmethyl, pyrrolidinylmethyl,

piperidinylmethyl, piperazinylmethyl,



17 for NN-di-[(1-6C)al kyl]carbanoyl: N, N-di met hyl car banmoyl, N-ethyl -

N- et hyl car banmoyl and N, N-di et hyl carbanmoyl; for N-(1-6C)al kyl sul phanoyl :
N- et hyl swbpbemmyssiand N- et hyl sul phanoyl; for PCT/GB2005/003355

NN-di -[ (1-6C) al kyl ] sul pharmoyl : N, N-di net hyl sul phanoyl; 5 for a

hydr oxy-substituted (1-6C)al kyl group: hydroxynethyl, 2-hydroxyethyl, 1-
hydr oxyet hyl and 3-hydroxypropyl; for a halo-substituted (1-6C)al kyl
group: chloronethyl, 2-fluoroethyl, ischloroethyl, 1-chl or oet hyl ,
2,2-difluoroethyl, 2,2,2 10 trifluoroethyl, 3-fluoropropyl, 3-choropropyl,

3, 3-difluoropropyl, 3,3,3-trifluoropropyl,. and trifluoronethyl; for a
mer capt o- substituted (1-6C)al kyl gr ommmhﬁt%lﬁﬁt}é@ﬂﬁég@ébt oet hyl, 1-

mer capt oet hyl and 3- ner capt opropyl ; : 1. 8Qigt kaXYedyPgt i t ut ed
(1-6C) al kyl group: nethoxymet hyl, etkg§§%%?2§ﬁ%ylfal thd%?e?ﬁyl,

2- met hoxyet hyl , 2-et hoxyethyl and 3pipetdzingjeshylpiimorplaelinyletypdno- subst i t ut ed
(1-6C) al kyl group: cyanonethyl, 2-cyanoethyl, 1l-cyanoethyl and 20

3- cyanopr opyRarticdl @fexampRRion R Swhél it isuf @duf 3f hEsab-Kythiulalfi nonet hyl ,

2-am noet hyl , 1-am noethyl, 3-am nopropyl, 1 -am nopropyl and 5-

am nopropyl; for aryl: phenyR?R@@[émbﬁrxl_F(cﬁ%@ al kyl : benzyl and
2- phenyl et hyl, 2-phenyl propyl and 3- phenyl propyl; for

het erocycl yl - (1-6C) al Il cyl : azetidi nykmat hyl , pyrrolidinyl methyl,
pi peri di nyl net hyl, piperazinyl nethyl,

include (methylamino)methyl, (ethylamino)methyl, 1-(ethylamino)ethyl,
(propylamino)methyl, (isopropylamino)methyl, (cyclopropylamino)methyl,
(butylamino)methyl, (cyclobutylamino)methyl, (cyclopentylamino)methyl, (1-

10 methylpropylamino)methyl, (2-methylpropylamino)methyl, (allylamino)methyl, (di-
ethylamino)methyl, [(ethyl)(methyl)amino]methyl, [(isopropyl)(methyl)amino]methyl,
[(propyl)(methyl)amino Jmethyl, [(butyl)(methyl)aminojmethyl,
[(cyclopropylmethyl)amino]methyl, [(cyclobutylmethyl)(methyl)aminoJmethyl, [(2-
methoxyethyl)(methyl)amino]methyl, [(isopropyl)(2-methoxyethyl)amino]methyl, [(2-

15 methoxyethyl)amino]methyl, [(ethyl)(2-methoxyethyl)amino]methyl, [(2-methoxy-1-
methylethyl)amino]methyl, [(3-methoxypropyl)amino]methyl, [(3-
isopropoxypropyl)amino]methyl, [(2-ethoxyethyl)aminoJmethyl, [(2-
isopropoxyethyl)amino Jmethyl, [(3-ethoxypropyl)amino]methyl, [(2-
propoxyethyl)amino]methyl, [(2-methoxy-2-methylpropyl)amino]methyl, [bis(2-

20 methoxyethyl)amino]methyl, [(2-hydroxyethyl)(ethyl)amino]methyl, [(2-
hydroxyethyl)(methyl)amino]methyl, {[2-(di-methylamino)ethyl]amino}methyl, {[2-(di-
ethylamino)ethyl]amino}methyl, {[2-(di-methylamino)ethyl][methyl]amino}methyl, {[2-(di-
ethylamino)ethyl][methyl]amino}methyl, {[2-(di-methylamino)-1-
(methyl)ethyl]amino}methyl, azetidinylmethyl, pyrrolidinylmethyl, piperidinylmethyl, 1-

25 piperidinylethyl, piperazinylmethyl, 7-azabicyclo[2.2.1]heptylmethyl, 2-
azabicyclo[2.2.2]octylmethyl, {[2-(pyrrolidin-1-yl)ethyl]amino}methyl, {[2-(piperidin-1-
yl)ethyl]lamino}methyl, (3-fluoropyrrolidin-1-yl)methyl, (4-fluoropiperidin-1-yl)methyl, (3-
hydroxypyrrolidin-1-yl)methyl, (3-hydroxypiperidin-1-yl)methyl, (4-hydroxypiperidin-1-
yl)methyl, (4-trifluoromethylpiperidin-1-yl)methyl, [2,5-dimethylpyrrolidin-1-ylJmethyl, (4-

30 methylpiperidin-1-yl)methyl, (4-hydroxymethylpiperidin-1-yl)methyl, (3,3-dimethylpiperidin-
1-yDmethyl, [6-(hydroxymethyl)-3-azabicyclo[3.1.0]Thex-3-ylJmethyl, (3-



WD 2006/ 024841 PCT/ GB2005/ 003355 18 nor phol i nyhnet hyl , 1-azeti di nyl et hyl,
1- pyrrolidinylethyl, 1-piperidinylethyl, 1- piperazinylethyl,

1- nor pholwoyb@tdydsr Particul ar exanples of R b when it ipsTacEesaP3BE t he
sub-forrmula Il1: 5 R7TREN-[CRaRb]a Xl -[CRRd]b (I1) include

(et hyl am no) net hyl , (et hyl am no)nmet hyl, 1-(ethylam no)ethyl,

(propyl am no) et hyl , (|sopropylan1no)nethyl (cycl opropyl ai ni no) net hyl ,

( but yl ami no) net hyl, (cycl obutyl ami no)}%et hyl, (cycl opentyl ami no) nethyl, (1
| o et hyl propyl am no) net hyl, (2- nethylpropylanino)nethyl

(al'l'yl am no) net hyl di- eth yl ai ni no) met hyl, [( ethyLé(nethyl)an1no]nethyl,
[ (i sopnnqzthjll)ﬂ(mr@ﬂi’mbbl mlny)l])m'ﬂauy I[3- (dltr(eﬁrydﬁmnpmphgz slmetbb { fry |

I%EESLY S m@%eﬁéﬁw%%w AR AL D+

[??ts(f)lo efﬂ‘){ 1 (@eﬁﬂpiﬁ?iﬁﬁ?%%ﬂwilyl [t3h(4|ﬂuoropzhenyl)plper;]dm- -yl]hmethyl (3-
ro met hoxye am noj ne t
[ (et h5 IP)YE?YH ﬂﬁgl yBYme rfétmwholﬁ/q -9- Y&#}Pﬂ'&fﬁ?’r{lﬁyl)lgé &t fy{g.am noJ methyl,

hyl

" eoproner S e cint 5T R SRR Dy, (pyridin-
Lfgggg%?ﬁﬁﬁ)ﬂgﬁ)?ﬁ)ﬂnﬁmt [Wmetﬂyﬂﬁpﬁﬁhﬂﬂywmpw@%%ﬁbilﬂhﬁhi/4 (m@lfﬁgllm-"f' b sl
50 ot HAsabeg }P&ﬁ*ﬁﬁb wﬁm&w (fﬁetﬂyfﬁpﬁw L‘;}%P%&ﬁyd“)%‘mlﬂ@ TRy %(Iz-s(
hydr oxy, ﬁjﬂg%{h% gﬁ bk eﬁfghﬁg&eﬁlﬂm_1{ﬁ1§n&ﬁiﬁ (e bptbpibReLIhy N )awe fuet hyl

{[2-(di et"hyl"']”"am no
{[2-(di [2F\(dtﬂ19thﬁamm))ﬁhﬂwq>@mmnh1yylj}mhyd)}(ﬁv@ﬂlmpnperqz[@l(}d)metbylhgﬂi ani no) et hyl]

et i JWTYE%P?}%%W ey ﬁ%@m@ﬁﬁ%@@ gg%?la 3 ipg%‘rﬁ ﬁl% BELAR) 4Rt hY!

pi peri Olheﬁabﬁiré?%«)l)én&r@ﬁﬁazquétﬁﬂt metﬁym&mygmbﬂzm&ymﬂwm,y [4vet hyl, 2

azabl cyclo octyl me pyrrolidin-1- am no_} et hyl,
[ 2- (pﬁeﬁgfﬂﬂu&ﬁ)nyl)mperagmjleylﬂfyptpy p@aénﬁphenyl)plperazm- -y1]me¥hy]l [4- (pyndl%- y

3 A uoj Bglrpre%lz{ngi-nl]meﬁly] q&t(g%yallc(p%/nf n%)—gfﬁf}*p&%&f 4 E}l]ljneiﬂyl rfﬁt(g'y I (3-

cyanopyrazin-2-yl)piperazin-1-yllmethyl, (4-pyrimidin-2-ylpiperazin-1-yl)methyl, (4-pyrazin-

15 2-ylpiperazin-1-yl)methyl, [4-(2-0x0-2-pyrrolidin-1-ylethyl)piperazin-1-yljmethyl, [4-
(cyclopropylcarbonyl)piperazin-1-yljmethyl, {[(1,3-dimethyl-1H-pyrazol-5-
yl)methyl]amino}methyl, {[2-(3,5-dimethy1—1H—pyrazol-4-yl)ethy1]amino}methyl,
[methyl(tetrahydrofuran-2-ylmethyl)amino]methyl, [(5-methylpyrazin-2-
yDmethyl]amino}methyl, [6-(trifluoromethyl)pyridin-3-yljmethyl} amino)methyl, [(4-methyl-

20 1,3-thiazol-2-yl)methyl]amino}methyl, [2-(1-methyl-1H-imidazol-4-yl)ethyl]amino}methyl,
[(tetrahydrofuran-2-ylmethyl)aminoJmethyl, [(5-methyl-2-furyl)methyl]jamino}methyl,
(tetrahydro-2H-pyran-4-ylmethyl)amino]methyl, (tetrahydro-2 H-pyran-4-ylamino)methyl,
{[2-(2-methyl-1 H-indol-3-yl)ethylJamino} methyl, (2-methoxybenzyl)amino]methyl, [(3-
methoxybenzyl)amino]methyl, {[2-(isopropylamino)ethoxy]methyl, [2-

25 (ethylamino)ethoxy|methyl, and [2-(methylamino)ethoxy]methyl.

Suitably, the -[CR*R®],-X"'-[CR°R*]y- moiety of formula IT is group selected from
methylene, ethylene, methoxymethyl, and ethoxymethyl, particularly methylene and
ethoxymethyl.

A suitable value for X' is selected from a direct bond, -O- or -C(O)-, particularly a

10 direct bond or -O-.

A suitable value for integer a is 0, 1 or 2, with the proviso that if X! is -O- then integer



hydroxypyrrolidin- 1-yl)methyl, (3-hydroxypiperidin-1-yl)nmethyl,

(4- hydroxypi peridin-1- yl)nmethyl, (4-trifluoronethyl piperidin-1-yl)nethyl,
[ 2, 5- di mewbybgyrasahi di n-1-yl ] et hyl, (4 30 net hyl pi peri ¢cmrGB2yés)ynBisyl ,
(4- hydr oxymet hyl pi peridin-1-yl)methyl, (3, 3-dinethyl piperidin- 1-yl)nethyl,
[ 6- (hydr oxynet hyl ) - 3-azabi cycl o[ 3. 1. 0] hex-3-yl ] nmethyl, (3 WD 2006/ 024841
PCT/ GB2005/ 003355 19 net hyl am nopyrrolidi n-1-yl) net hyl,
[3-(dinethylanino)pyrrolidin-l-yl]ne?ﬂyl, [ 3-

Ediethylanino)pyrrolidin 1-yl' ] methyl, (3-phenylpyrrolidin-1-yl)nmethyl,

3- phenyl pi peridin-1I - ) met hyl 4- phenyl pi peri di n-1-yl) met hyl

[ 3- (4- fala@tgmﬁén@pms@;ar,dmﬁggrw%lr?ét%hyl Y ??f = Y
pyridin-2-ylpyrrolidin-1-yl)nmethyl, (4-norpholin-4- glplperldln 1-yl) et hyl,
[4- (2 5 oxopysuitdbleiyaiue foylintpgesdris 8 h213 pr mefhwlaﬂy orl

(4-pyrrolidin-1-yl piperidin-1-yl nethyl (4-pyridin-
4-yl pi peri di Asditaple vedudfar cagh( R, ,tlh%/dqm egraup pre&e-nyis)}p{dmendhaﬁ@ hydidxyet hyl

E j Er:s'[] %Rgﬁ@&é&# HXI‘S_IC%H}?E&% é:lP ?r 1é4(ﬂ§ﬂ2§?/ é&g e 1_a Jly h%ir)oggq Wp?thyl.

[ 4- (2- hydrox eth I)plpera2|n 1-yl] : )

( 4-i sopr opy! Ya#{ug o}:|)§ Aef I%rpct b{)ﬂd O- or —~C(O)-, particularly a direct bond.

[ 2- (dlnethylanlno)ethylkglpera2|n %éénethyl

(4-al |yl pi pehauitablevalilg fasirtoger o(is 1j Homb @esticpiaskrlaern 2 and gspeaiglng |

(5-butyryl hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H) {I)nethyl [ 4-(2-

i net hoxyet hyA spitgbde eadig fol-igtegeratingl 1, 2 or 3, particularly 0

[ 4- (et hyl sul f onyl ) pi perazi n- 1- yI]nethyI [ 4-

E et ?)2/ | sul f on%lsmmbgb@vﬂm for baghi Rﬁ‘fzz]tffﬁﬁ arlllle g[roup( present is hydrogen, halo, hydroxy
cyanophenyl ) pi p zin yl ] met hy 4- (pyri di n-

2- yI)pﬂHéﬂé%Dﬂm119?$ﬁﬁéﬁymy dyogeg-3. cyanopyrldln 2-yl ) pi perazin-1-yl ] met hyl,

[4-(3- cyanopyrazin-2-yl)piperazin-1-y|

(4-py?i mi di nSwtaplepiabeasor mhqtelgppy%trm& fon{l@ﬂ\ﬁg%% #ndB' are linked include an

2-yl
(5 BB el Y pmoliginy v Binsgidin- o) pfnezagingl-viyof morpholin-4-3
(lcgfcl ?Eﬂ’n@%}}phﬂl@ﬁh}ﬁ@)ﬁ?ﬁﬂ?’tﬁﬁ?&;j’l?%}i'lédiglmﬂyﬁyﬂllpe{{d_il( 118> ai:pmnﬁr' dml)hh—lw’&rmh .| gy @miol - 5-
yl)nmet hyl ] ami no }ne i et - razol -4 t i
} met hy | espeqiay %QY‘{T‘?I&IF&W&IGFH?PQW'QYEE%t hyI ) aPr1yno] met hy?/ Jethyllamno
[ (5-met hyl pyrazin-2- yII) met hyl ] am no} net hy

6-(trifl uor&mblwv wprfpi heteroyyqlmng@}ra?ﬁ WhomR{ ayd R® predinked wgludo g

[

[1’23 ( J?Llplrr%t ﬁtlﬁu?qd )unngi rag%z{ Cl).r}teﬂ?e gi}}h ]{@T Félrrﬁhdl? ne}{lﬁ;}})endm-l -yl, piperazin-1-yl, 3-
[(tetr aﬁ'ﬂéﬁfc@élﬂ[ﬁnf) yl3g, hMlah@tﬂl’opﬁhbiB[Mb]pyrrol 2-yl, 7-azabicyclo[2.2.1Thept-7-yl,

[ (5- et hyl fur nmet hyI am no} net hyl ,

(t et r ah§ic- ézamygfyln[ T8 ) ani no] n‘et hyl ,

(tetrahydro- 2H—pyran anlgo ) met hyl 2-(2-methyl -1 Hindol -3-yl)ethyl]
anmi no} net hyl Wh(egeﬁhqrmf)&/ Ry liy %_(pﬁrlpm]—qu eterq_)c(yglyl(l 6C)alky1 or heterocyclyl(1-

2C)alkyl group (i.e. a heterocyclyl-alkyl group wherein the heterocyclyl moiety is carbon-

20 linked to the alkyl group) then it is suitably selected from a substituted or unsubstituted
thienylalkyl, pyrimidinylalkyl, pyridazinylalkyl, furanylalkyl, tetrahydrofuranylalkyl,
pyranylalkyl, tetrahydropyranylalkyl, pyridinylalkyl, pyrazinylalkyl, thiazolylalkyl, or
indolylalkyl group, or from one the following particular substituent groups: 1,3-dimethyl-1H-
pyrazol-5-ylalkyl, 3,5-dimethyl-1H-pyrazol-4-ylalkyl, and 1-methyl-1H-imidazol-4-ylalkyl.

25 Particular examples of either of R” and R® when they are a heterocyclyl-(1-6C)alkyl or
heterocyclyl(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-linked to the alkyl
group include {[(1,3-dimethyl-1H-pyrazol-5-yl)methyl]amino}methyl, {[2-(3,5-dimethyl-
1H-pyrazol-4-yl)ethyl]amino } methyl, [methyl(tetrahydrofuran-2-ylmethyl)aminoJmethyl, [(5-
methylpyrazin-2-yl)methyl]amino}methyl, [6-(trifluoromethyl)pyridin-3-



met hoxybenzyl ) am no] met hyl, {[2- (i sopropyl am no) et hoxy] nmethyl, [2 25

(et hyl ai ni no) et hoxy] net hyl, and [ 2- (et hyl am no) et hoxy] net hyl . Suitably,

t he -[ CRaRb]2a062024§4CRRd] b- noi ety of fornmula Il is groupprselcvehoBssem

met hyl ene, ethyl ene, nethoxynethyl, and ethoxynethyl, particularly

met hyl ene and ethoxynmethyl. A suitable value for Xl is selected froma
direct bond, -0- or -C(O-, particularly a 3o direct bond or -0-. A
suitable value for integer ais 0, 12br 2, with the proviso that if X is
-0- then integer WD 2006/ 024841 PCT/ GB2005/ 003355 20 a is at least 1. In
particular, integer ais 1 or 2. A suitable value for integer bis 0, 1, 2,

3 or 4ylpsthylbumiae)yethylol(4-methylshd-thipad-2vemethyldamisacmetyl, %l'mﬂl%dl Ra
Fyar ogatt Bt A AR P ae AR, IR tm 0B e OB BB o5 o

val ue megsthy2-figyhmeihytemnitedn@thyl, Gtet@hydrCQF-pyrapa-flinetly@ahyn@ngthybct bond.
A suitable value for integer cis 1, 2 or 3, particularly 1 or 2, and

especial ly %uitébl?,UY t Rl @roéebotRl cfroﬁC.RwRé‘q,‘?—rwldaré fhtdber s 2t asd RPanbiRetl arl'y
0. A suitable value for each Re, RR, RO and Rb grou resent is hydrogen,

hal 0,5 Wyclindsgendently selecjesl fkgm hydraeen and dr4Qabylimegicnlarydydingeabl e val ues for
a heterocyclic ring fornmed when RO and R10 are |inked include an

unsubst i t ut aitallet Xdlisrseleetetl fropy r@-oanddiOO}- yl , piperidin- | -yl

pi perazin-1-yl, or norpholin-4-yl ring, particularly an azetidin-1-yl,
pyrrol i di n- SuythblypQparselicted Fropt (1-6C)afiiyh.eBaad)oycloatkyly (360 cacidalkgbeci al | y a
pyrrolidin-1-yl or piperjdin-1-yl ring. Suitable values for a heterocyclic
ring féﬁ}é‘ﬁyﬁéﬁ?rﬁycléf %P‘kl?t%{P%Ycﬁl'r@('@ﬁﬂﬁlﬁﬁll-ude a 15 substituted or
unsubstituted azetidin-1-yl, pyrrolidin-1-yl (S)i peri di n-1 -g_l :

pi per azi n- 1-4kuitaple ‘éa;l@ﬁ)f%&cllw diract Hpadx 03 01 +C(O)-, particularly a direct bond.
hexahydropyrrol o[ 3, 4-c] pyrrol -2-yl, 7-azabicyclo[2.2.1] hept-7-yl, or

2- azabi cycl of suigabdy vedue for yriteger figs 0,\Mh o1 &) paraeulady ®71 ek RS is a
carbon-1inked heterocyclyl (1-6C)al kyl or heterocyclyl (1- 2C)al kyl group
(i.e. a het ek cuiyabllyValad foy integen igps Ohkorel, pattivaldnlyt®er ocycl yl moiety is carbon

. A suitable value for each R', R/, R and R! group present is hydrogen, halo, hydroxy or
(1-4C)alkyl, particularly hydrogen.

Suitably Y? is a direct bond.
15 A suitable value for X is -O-, -S-, -SO-, -SO5-, -C(0)-, -OC(0)- or -C(0)0-,
particularly -C(O)-; and

Suitably Q? is selected from (1-6C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
6C)alkyl, heterocyclyl, or heterocyclyl-(1-6C)alkyl group, particularly a (1-6C)alkyl, (3-
6C)cycloalkyl, or a heterocyclyl group.

0 A suitable value for integer h is 0, 1, 2, or 3, particularly 0, 1 or 2.

A suitable value for each R™ and R" group present is hydrogen, halo, hydroxy or (1-
4C)alkyl, particularly hydrogen.

Suitably R* and R* are each independently selected from hydrogen or (1-6C)alkyl.

Suitably, Y? is a direct bond or -[CR*R?],- wherein z is 1 to 2 and R* and R are
25 independently selected from hydrogen and (1-4C)alkyl, particularly hydrogen.
Suitably, X® is -C(0)- if Y? is -[CR?*R?*],-, and if Y? is a direct bond, X° is selected
from -SO,- and -C(O)-. A particularly suitable value for X% is —C(O)- or —SO,-.



20 linked to the al kyl group) then it is suitably selected froma
substituted or unsubstituted thienylalkyl, pyrimdinylalkyl,

pyri dazi nybabésyi24s4fi ur anyl al kyl , tetrahydropuranyl al kyl , pcpygBe095/@b3sy! ,

t et rahydropyranyl al kyl, pyridinylal kyl, pyrazinylal kyl, thiazolylalkyl, or
i ndol yl al kyl group, or fromone the follow ng particular substituent
groups: 1, 3-dinethyl-I1H pyrazol -5-yl ékyl,

3, 5-di net hyl -1 H pyrazol -4-yl al kyl, a 1-nmet hyl -1 Hi m dazol -4-yl al kyl. 25
Particul ar exanples of either of R7 and R8 when they are a

het |yl - (1-6C) gl kyl het | yl.(1-20) al ky] wherein th
et or ocycl YISUHBPBH B FESlantedohoT (RO D, CHeORTGPLS o D DRER L

(15, Stk ke o,y L Fot e -

1H pyraz am no

[ met hyl @)eydlediydr af ahetero2yglyingroiyy A)saitabieyalet fyrlm i §,35 2 or 3, particularly 0.

nmet hyl pyrazi n-2-yl ) nmet hyl Jam no}nmethyl, [6-(trifluoronethyl)pyridin-3 W
2006/ 024841 ReiitBB2006¢ £2 F35Wher?preydnt, e fltiytoJor @hlons) Jpagtidnydrly fluoro.

[ (4-methyl -1, 3-thiazol -2-yl)nethyl]am no }nethyl, [2-(1-nethyl-

1H-i m dazol - A xyitab® Vithd B9 0} 118X di¥8l, particularly 0. _

[ (t et rahydrof uran-2-yl net hyl ) am no] net hyl , f(S- nmet hyl - 2-furyl ) net hyl ] am no

} et hyl, (teA@ai%g%éﬁo]qgaﬁgéa Wl Y hy &8N TR BYdhorsUbdrathidly oS 2

di rect bond or - reinteger' x iIs 1 to 2 and R13 and R14 5 are

i ndependent | - : raogen and (1-4C)al kyl, particularly
hydr ogen. Su/?(ts%gab%c%%e fogr(ﬁsné%%glglgd from-0- and -C(O-. Suitably, QL is

sel ect ed fr dmarfidd &@oabkyompouddS6d) thy adventidayinclufid-fo eyl detydn{ide 6C) al kyl ,
het erocyc] yl. and heterocyclyl-(1 -6C) alkyl. A suitable value for X4 is a

di rect %%w_at,w@-f ﬂmFéfauE @, %aﬁi@n@ﬁwwrﬂ %acwp%gfetsaﬁ%ﬁmeo%mhe/&elguml%ﬁs| e

val ug, f Of e ilcBBREd fealtiSo R 12 IR 1P2R BT in@ygelplﬁf R? Gk &drly RO; antl B had anfofiit abl e
value for integer g is 0, 1 or 2, particul’arly 0. A suitable value for each
R, RR mBkirsgsdieRbed/hauinbpfoesenin famgiaptis 0gdo (2N deinafiedr oxy or  (1-4C) al kyl
particularly hydrogen. Suitably Y2 is a direct bond. 15 A suitable val ue
for X6is -0-, -S, -SO, -S02-, -C(O-, -OC(O- or -C(0)0O-, particularly
-C(O-; d i.t abl [ | ect f 1-6 | kyl - 6C) cycl oal kyl ,

( g 6)C) c SPO aRS}kA;}q; ?elec¥ed orlnshy%reog%ﬁ, aeﬁglno,rn?t%,((l-3C?gt]?(yf%/—(1-3(8)aﬁ(y%a%/1%o,ol\%]\}fc¥l-

(1-3C)alkylamino, phenyl, or piperazinyl;

15 and wherein:

@ if R is N-(1-3C)alkylamino or N,N-di-(1-3C)alkylamino group, the (1-
3C)alkyl moiety is optionally substituted by hydroxy;

(i)  if R™is phenyl, it is optionally substituted by halo; and
(i)  if R is piperazinyl, it is optionally substituted by (1-3C)alkyl;
20

(2)  RMis selected from hydrogen, amino, nitro, (1-3C)alkyl, N-(1-3C)alkylamino, phenyl,

piperazinyl, wherein:

@A) if R' is N-(1-3C)alkylamino, the (1-3C)alkyl moiety is optionally substituted
by hydroxy;

25 (i)  ifR'is phenyl it is optionally substituted by halo; and

(i)  if R' is piperazinyl it is optionally substituted by (1-3C)alkyl;



6C) al kyl, heterocyclyl, or heterocyclyl-(1-6C) al kyl group, particularly a
(1 -6Calkyl, (3- 6Ccycloal kyl, or a heterocyclyl group. 20 A suitable
val ue forwonbegesssn is 0, 1, 2, or 3, particularly 0, 1por/@2005/mB3ssabl e
value for each R'' and R' group present is hydrogen, halo, hydroxy or (1-
4C) al kyl, particularly hydrogen. Suitably R23 and R24 are each

i ndependently sel ected from hydrogen_or (1-6C)alkyl. Suitably, Y3 is a
di rect bond or -[CR25R26] Z wherein z23s 1 to 2 and R25 and R26 are 25

i ndependently sel ected from hydrogen and (1-4C)al kyl, parti cularly
hydrogen. Suitably, X6 is -C(O- i and if Y3 is

di rect (Bond R'%® ﬂezecgfélféf&@ h}gdrog@rbﬁamwtrca,ﬁb-gcay\lgl N] ~(h25arikyieming, R’Pe@ﬂa tabl e
val ue for é?i #)gjera 9 d; ipS2-. WO 2006/ 024841 PCT/ GB2005/ 003355 22

Sui tabl y, LU om (1-60) al kyl , (3-6C) cycl oal kyl ,

o e otk 53N B DS oy BB R Rl

group A sui tgHyarosgt ue formis 0, 1, 2 or 3, particularly 0. A suitable
value for R2, when present, is fluoro or chloro, particularly fluoro. 5 A

sui tabl e val (H#F ferrM™id ﬁhe(ﬁyh%is gpﬁgﬁa@y Sd@,@ﬁﬁﬁé’é{Lﬂyaﬂdo‘fo OindA sui tabl e val ue for
R3, when present i's hydroxy, fluoro or chloro, partlcul arly fluoro. A

sui tabl e vaI H@x;?}{) 16245 %@eﬁwgﬂ lﬁgﬁﬁh&w besf?t%‘(e%'bﬂ‘?rﬂ{?h'ﬂl?ﬁ of the invention

i ncl ude, Ivatives of the rrrula(l) or
phar ITB.CEUtI cal l y-acceptable salts thereof, wherein, unless io0 otherw se
stated, each of Rla, Rb, Rl, integer m R2, int eger n, R3, and R4 has any

f th defi bef

Per ei mdft or R Iy sefeledond By EBeh ROt bt oS- R By o o ey
N-(1- 3@)@&1'@&1*‘@9}\7 (M&)Qlkylaﬁﬁno aQ@Li«yjaﬁdymhMbty RNeBMitute@ by Pivekazi ny! ; 15
and wherein: is N(1-3C0al kylamno or N, N-di-(1-3C) al yI anm no

group, the (1 SC)aI kyI noiety is optionally substituted by hydroxy; (ii)
if Rla is phenyl, it is optionally substituted by hal o; and

. (5) R'? is selected from hydrogen, amino, methyl, 2-hydroxyethylamino, and 4-
methylpiperazinyl;

(6) R!* is selected from hydrogen, methyl, or 2-hydroxyethylamino;
15

(7) R is hydrogen;
(8)  R"™is methyl;
20 (9)  R"™is 2-hydroxyethylamino;

10) R™is selected from:

6)) hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, (1-4C)alkyl, hydroxy(1-
25 4QC)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
2QC)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-2C)alkyl, (1-4C)alkoxy,
(1-4C)alkanoyloxy, N-(1-4C)alkylamino, N, N-di-[(1-4C)alkyl]amino, N-[(3-



(tii) if RRais piperazinyl, it is optionally substituted by (1-3C)alkyl;

20 (2) Rla is selected fromhydrogen, am no, nitro, (1-3C) alkyl,

N- (1- 3C) avbyb@miamag phenyl, piperazinyl, wherein: (i) irCTRB00503355

N (1-30C) al kyl ami no, the (1-3C)al kyl noiety is optionally substituted by
hydroxy; 25 (ii) if Rlais phenyl it is optionally substituted by hal o; and
(iiti1) if RRa is piperazinyl it is optionally substituted by (1-3C al kyl; WO
2006/ 024841 PCT/ GB2005/ 003355 23 (3?4Ri a is selected from hydrogen, am no,
nitro, (1-2C al kyl, N-(1-2C) alkyl am’ no phenyl, or piperazinyl, wherein

(i) if RRais N—(12Calklamno 12C rmle |sopt|cnally
substituted by K Bé lapipg, ]V\NCN ﬁ@)cﬁﬁ]@ﬁ@%’ F“?m}os ol§t1 onal I 'y

substituted by ¢ Sk oinUe e | S PBSS OOV o AR aaabl
nitro, (1-2C)al kyy- [(396C)bbrc(ldallzﬂja\t'-KyJQm)alhp],]ammheNdG%C)cyEﬂoaﬂqyk{l 2C)alky1]—

N- (1-2C) al kyl 12CIk [ bst.i t d by hyd ;10
(5§ RI a) ?s ge??ct]gg f‘{@ﬁfkﬁy 5 Ay 15 Iﬁ(ag?ﬁlégrﬁ%u ﬁ]té\llﬂ;moxygt hgl g(rjn'xﬁo, and
4- mef hyl pi peraﬂ@blkaﬁcgma& ﬁ[(?ﬂ@ﬁﬁ(@gy(ﬁfmmgﬂérﬁﬁ@nNNﬁﬁLm , or

2- hydr oxyet hyl am n dr ogen % ais nmethyl; 20 (9)
Rais 2- hydroxyeﬁt@kﬂﬂmn}’(rﬁﬁc)ﬂl@)]aﬂrb, NS[(béCéﬁde( -#6valkyli-V-I¢idr ogen, hal o,

UHCC LT TR T T S

4C)alkylthio, (1-4C)alkylsulphinyl, (1-4C)alkylsulphonyl, (1-
4C)alkoxycarbonyl, N-(1-4C)alkylsulphamoyl, N, N-di-[(1-
10 4QC)alkyl]|sulphamoyl, aryl, aryl-(1-2C)alkyl, a carbon linked heterocyclyl

group, or a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is
carbon-linked to the alkyl group; or

(i)  a group of sub-formula II:
R7REN-[CR*R®],-X!-[CRR %3~
15 (In
wherein:
X! is selected from a direct bond, -O- or —C(O)-;
integer ais 1, 2, or 3;
integer bis 0, 1, or 2;

20 each R?, R®, R® and RY group present is independently selected from hydrogen,
or (1-2C)alkyl;

R’ and R? are independently selected from hydrogen, (1-6C)alkyl, hydroxy(1-
4C)alkyl, halo(1-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-2C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-

25 6C)cycloalkenyl, (3-6C)cycloalkenyl(1-2C)alkyl, aryl, aryl(1-2C)alkyl,
heterocyclyl;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group, and is either selected from a substituted or
unsubstituted thienyl, pyrimidinyl, pyridazinyl, furanyl, tetrahydrofuranyl,



25 4C)al kyl, (2-4C)al kenyl, (2-4C)al kynyl, (3-6C)cycloal kyl,

(3-6C) cycl oal kkyl (1- 2C) al kyl, (3-6C)cycl oal kenyl ,

(3- 6C) cyowoabdmnyd4q 1- 2C) al kyl, (1-40C) al koxy, (1-4C) al keooydB28Y5/003355
N-(1-4C) al kyl ami no, N,N-di-[(|-4C)al kyl]ami no, N-[(3 WO 2006/ 024841

PCT/ GB2005/ 003355 24 6C)cycl oal kyl] am no, NN-di-[(3-6C)cycl oal kyl ] am no,
N-[(3- 6C)cycloal kyl (1-2C) al kyl ] am no

NN-di - [ (3-6C) cycl oal kyl (1-2C)al kyl ] a ,

N[ (3-6C)cycl oal kyl]-N-[(1-2C) al kyl]am no, N-[(3- GC)cycI oal kyl (1-2C)al kyl ] -
N-[(1-4C) al kyl ] am no, N (1-4C)al kanoyl am no, N, N-d| (11 5 4& lkano yl
am no, N-[(1-40) mmwcqﬁﬁaﬁmpmyhm@nmpmmy (hiazolyl, or indolyl group;'o

am no. N( 1- 40) al Gy ST Bsl b bt By YRtk SR kb, i ot
4C) al kyl t hio, (1- 54521), ajskdahﬂetﬂymhmwrazdl U-AC Al keydeshll {1 Bbimyidazof- ﬂ-yl

4C) al koxycar bonyl, N-(1-4C)al kyl sul phanoyl, N, Ndi-[(1 10

4C) al kyl ] sul phamq;y bro 5316i7éub -eribair 20) al kyI a carbon Iinked heterocyclyl
group, or a heterocyc (1-2C) al kyl group wher ein the heterocyclyl noiety
is carbon-linked to the al Wklm-F?ﬁRVfﬁsz(»ﬂ Cmg}_@ group of sub-formula Il:

R7R8N- [ CRaRp] a- XI -[ CRRd] b- 15 (I erein: is selected froma direct
bond, -0- or -C(OQ-; integer ais 1, 3; integer bis 0, 1, or 2; 20
each Ra, Rb, R and Rd group present |g ?ndependently selected from

hydrogen, or (1- Zg%fal kyI R7 and R8 are independently selected from
h)édg(c):gen I (1- 6C)a § hydroxy(l 4C) al kyl, hal o(1-4C)al kyl, (2-4C)al kenyl,
E 1- 403 g%/ﬁa(rjlgl/lkyl (}é 1s-selecCe %lmogéh@/ Eoﬁc?,%%rkl’ecoﬁ;l' 4C) al koxy(1-4Q) al kyl,

integer ¢ is 1,2 or 3;
10 integer dis 0, 1, or 2;

each R®, Rf, R® and R" group present is independently selected from hydrogen
or (1-2C)alkyl;

R’ and R'? are independently selected from hydrogen, (1-4C)alkyl, hydroxy(1-
4QC)alkyl, halo(1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, (1-

15 4C)alkoxy(1-4C)alkyl, or R’ and R'® are linked so that, together with the
nitrogen atom to which they are attached, they form a 4-, 5-, 6- or 7-membered
non-aromatic heterocyclic ring, said heterocyclic ring optionally comprising, in
addition to the nitrogen atom to which R’ and R'? are attached, one or two
further heteroatoms selected from N, O or S, and wherein said heterocyclic ring

20 is optionally substituted by hydroxy, halo, (1-4C)alkyl, carbamoyl, or -[CHzJe—
NR!'R' (wherein integer e is 0, 1 or 2, and R!! and R" are independently
selected from hydrogen, (1-4C)alkyl, (3-6C)cycloalkyl or (3-6C)cycloalkyl(1-
2Q)alkyl);

or R7 and R® are linked so that, together with the nitrogen atom to which they
25 are attached, they form a 4 to 10-membered heterocyclic riny, said heterocyclic
ring optionally comprising, in addition to the nitrogen atom to which R’ and R®

are attached, one or two further nitrogen atoms; or



25 6C) cycl oal kenyl , (3-6C)cycl oal kenyl (1-2C)al kyl, aryl, aryl (1-2C)al kyl,
het erocycl yl ; a heterocyclyl-(1-2C) al kyl group wherein the heterocyclyl

noi ety i swoandwn4ssii nked to the al kyl group, and is eitlprer/cabesntossssf rom a
substituted or wunsubstituted thienyl, pyrimdinyl, pyridazinyl, furanyl,

t et rahydrof uranyl, WD 2006/ 024841 PCT/ GB2005/ 003355 25 pyranyl,

t et rahydr opyranyl, pyridinyl, pyraziggl, t hi azolyl, or indolyl group, or
fromone the follow ng particul ar substituent groups:

1, 3-di net hyl -1 H pyrazol - 5-yl, 3,5-dinethyl-|H pyrazol -4-yl, and

1-nmethyl -1 Him dazol -4-yl; a Prour of sub-formula I1l: 5

ROR1ION- [ CReI@])c-)(ZT‘EuPCﬂ%W]T‘g’: malVinherein: X2 is selected froma direct
bond, -0- or -C(Q-; integer cis 1, 2.0r,3; 10 integer d is 0, 1, or 2;
each Re, Rf, RO and Rh group present i<ikd&pendent!y sel ected from
hydrogen or (1-2C) al kyl; RO and R10 are independently selected from
hydrogen, (1-4C)al kyl, hydroxy(1- 4C)al kyIY) hal o(1-4C) al kyl ,

(3-6C) cycl oal kyl, (3-6C) cycloal kyl (1-2C)al kyl, (1- 15 4C) al koxy(1-4C)al kyl,
or RO and R10 arewvHerd¢ied so that, together with the nitrogen atomto which
they are attached, they forma 4-, 5-, 6- or 7-nmenbered non-aromatic

het erpcyclic ringy! saidirebesaesyptR ERM] pghaptitepatd iy 1¢orpnt & hend R'f are
addition to the nitrogen atomto which R9 and ng ar& q]tﬁ'sached, one or two
further het er oat ohdepsadetlysglepted fiom hyfirpgenshalg gnd Whdt-dlylsai d het erocyclic

ring 20 is optionally substituted by hydroxy, halo 1-4Q)all cyl, .
carbanoyl , or -[ Cilisselepird fireD-Q-wHer S0y, i90eg£Ok, iQCQ(Q)'En 1C®)O0x1itR11 and

R12 are | ndependoptl v 28! G54Pd, oPRUPAILSAFR o G-ciB) k! - (3-60) cyel ol ky

Q! is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-

10 4C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-2C)alkyl, aryl, aryl-(1-
2C)alkyl, heterocyclyl, heterocyclyl-(1-2C)alkyl, or R"°R'°N-(1-2C)alkyl
(wherein R'® and R'S are each independently selected from hydrogen, (1-
4C)alkyl, (1-4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, (3-6C)cycloalkenyl, or (3-

15 6C)cycloalkenyl(1-2C)alkyl);

and wherein any heterocyclyl ring within a R'® substituent group (apart from those for
which particular substituents are expressly stated above, such as heterocyclyl rings formed
when R® and R!? are linked) is optionally substituted on carbon by one or more 7! substituent

groups (for example 1, 2 or 3), which may be the same or different, selected from:

20 (a) halo, nitro, cyano, hydroxy, trifluoromethyl, triftuoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-
4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)alkanoyl, (1-4C)alkanoyloxy,
(1-4C)alkoxy-(1-4C)alkyl, (1-4C)alkoxycarbonyl, halo(1-4C)alkyl, N-[(1-
4C)alkyl]amino, N,N-di-[(1-4C)alkylJamino, N-(1-4C)alkylcarbamoyl, N,N-di-

25 [(1-4C)alkyl]carbamoyl, (1-4C)alkylthio, (1-4C)alkylsulphinyl, (1-
4Q)alkylsulphonyl, N-(1-4C)alkylsulphamoyl, N,N-di-[(1-
4C)alkyl]sulphamoyl, aryl, aryl-(1-2C)alkyl, heterocyclyl, heterocyclyl-(1-
2C)alkyl,

(b)  agroup of the sub-formula V:



2C)al kyl); or R7 and R8 are |inked so that, together with the nitrogen atom
to which they 25 are attached, they forma 4 to 10-nenbered heterocyclic
ri ng, saiwohedsnesayclic ring optionally conprising, inpaddiB2068m08135t he
nitrogen atomto which R7 and R8 are attached, one or two further nitrogen
atons; or WD 2006/ 024841 PCT/ GB2005/003355 26 (iii) a group of the
sub-formula I'V: QL-X3-Y1 (IV) whereip: 5 Y1l is a direct bond or

-[ CR13R14] X where integer x is 1 to 4’and R13 and R14 are i ndependent |y
sel ected from hydrogen, halo and (1-4C)alkyl ; X3 is selected from-0-,
-S-, -SO, -Sx@-, -CO-, - -_and - ith the proviso that Y1 is
not a direct bond if X3 is %(Q%SN-[(#E]%E%&%YZE%M ed from (1-4C) al kyl,
(3-6C) cycl oal kyl, (3-6C) cycloal kyl (1 10 4C) al kyl, (3-6C)cycl oal kenyl,

(3-60) cycl oal kenyl (1-2C)al kyl, aryl, 6¥yl-(1- 2C) al kyl, heterocyclyl,

het erocycl yl - (1-2C) al kyl , or R15R16N- (1-2C)al kyl (wherein R15 and R16 are
each i ndependent Iwhgehect ed from hydrogen, (1- 4C)al kyl, (1-4C)al koxy,
(1-4C) al koxy(1-4C)al kyl, (1-4C) al kanoyl, (3- 6C)cycl oal kyl,

(3-6C) cycl oal kyl (X*i2 &3ladtd/from(:3di6ds) bymed, oalBenyl , or (3 15

6C) cycl oal kenyl (1-2C) al kyl ); and wherein any heterocyclyl ring within a R b
substj t uent groufnfea@arit 0f 1, @At KB ehd Movisvhtiat t@rr Fiscallanst bifstistOents are
expressly stated above, such as heterocyclyl rings formed when RO and R10
are |inked) is ophi.aal sy, sppstituted on carbon by one or nore ZI
substituent groups (for exanple 1, 2 or 3), which nmay be the sanme or

different, selectgg fr %mRk%Qld(l@%@gﬂeseﬁf- s riﬂieg%l%(’c%?ﬂy sQVAEP¥Ym hydrogen or

trifluoromethyl, triftludrometho m no, car car banoyl , “nercapt o,
sul phanoyl, (1-4@&a#®ylkyl;hydroxy(1-4C)al kyl, (2- 4C)al kenyl, (2-4C)al kynyl,
(1-4C) al koxy, (1-4C)al kanoyl, (1-4C)al kanoyl oxy,

R'7 and R'® are each independently selected from hydrogen, (1-4C)alkyl, (1-

10 4QC)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-2C)alkyl, (3-6C)cycloalkenyl, or (3-6C)cycloalkenyl(1-
2C)alkyl; or

(c) a group of the sub-formula VI:
QZ_XS_YZ_

15 (VD

wherein:

Y? is a direct bond or —[CR19R2°]y- wherein integer y is 1 or 2 and R'? and R

are independently selected from hydrogen or (1-2C)alkyl;
X3 is selected from -O- or -C(0)-; and

20 Q? is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
2Q0)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-2C)alkyl, aryl, aryl-(1-
2C)alkyl, heterocyclyl, heterocyclyl-(1-2C)alkyl, R**R**N-(1-2C)alkyl
(wherein R* and R* are each independently selected from hydrogen, (1-
4C)alkyl, (1-4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-

25 6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, (3-6C)cycloalkenyl, or (3-
6C)cycloalkenyl(1-2C)alkyl);

and wherein if any heterocyclyl group within a R'™® substituent group contains an



(1-4C) al koxy-(1-4C) al kyl, (1-4C)al koxycarbonyl, hal o(1-4C) al kyl, N[ (1-

4C) al kyl Jam no, N, N-di-[(1-4C) al kyl ]am no, N-(1-4C)al kyl carbanoyl, N, N-di
25 [ (1- 4Gyel2kysiceesmn bamoyl , (1-4C)al kyl thi o, (1-4C) al kyl sgirmB2003/003%15%-

4C) al kyl sul phonyl, N-(1-4C)al kyl sul phanoyl, N, N-di-[(1-

4C) al kyl ] sul phanoyl , aryl, aryl-(1-2C) al kyl, heterocyclyl, heterocyclyl-(1-
2C) al kyl, (b) a group of the sub- forr%l a V. WD 2006/ 024841

PCT/ GB2005/ 003355 27 R1I7R18N-[CR R [5°X4-[CRkKRI] g wherein X4 is selected
froma direct bond, or -0-; 5 integer f is 0, 1, or 2, with the proviso

t hat t f t | t 1if X4 -0: 0, 1; h Rl

R Rk SRR BiSER E0ah hons U Rt maRirely SUET BETET PR OF
1-2C h /2]

(1 40 alipiof o e Btk B ShGeR Jaid afaﬁé;‘%% A f@ét;@‘q"%&%cr%ﬂa%”ﬁ%ﬁ%ﬁ'

( 3- 6C) cwith tlad mgrbgelxﬂomﬁﬁi)x&lycdi thaj' klpla(t&el@@) ahmnogqreatam)mwbwtio@aw

(3- 6C) ’?oal 1- 2C hkyl rou ub: f or mul.a VI
- x5, BBt ortpatt 7 Sstinbhutghpdul Sofetoh 7 SRR Rl o
i Nt eger samd & diferent? s@lbdleRBBmand R20 are independently sel ect ed from
hydrogen or (1-2C)alkyl; X5 is selected from-0- or -C(O-; and 20 Q@ is

sel ected fromp) eny@l?fdﬁyéthyl(@a[r@@}pxabaﬁmﬁ{4¢ﬁn@@)w>@ei K@?aﬁﬁyl @0al kyl |

(3-6C) cycl oa 3-6C)cycl oal’kenyl (1~ al 'k
4C)alkenyl, (1-4C)alkanoyl, (1-4C)alkoxy-(1-4C)alkyl, (1- 4C)a1koxyca;rbonyl

halo(1-4C)alkyl, N-(1-4C)alkylamino-(1-2C)alkyl, N,N-di-[(1-4C)alkyl]amino-
(1-2C)alkyl, (1-4C)alkylsulphonyl, aryl, aryl-(1-2C)alkyl, heterocyclyl,
10 heterocyclyl-(1-2C)alkyl; or

(b)  a group of the formula VII:
RZR%*N-[CR™R"];-
(VID)
wherein
15 integerhis 0, 1, 2 or 3;

each R™ and R" group present is independently selected from hydrogen,
halo, hydroxy or (1-4C)alkyl;

R%and R* are each independently selected from hydrogen, (1-
4C)alkyl, (1-4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-

20 6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, (3-6C)cycloalkenyl, or (3-
6C)cycloalkenyl(1-2C)alkyl; or

(c)  agroup of the formula VIII:
Q3-X6-Y3_
(VIID)
25 wherein Y° is a direct bond or -[CR*’ RZG]Z- wherein z is 1 to 3 and R? and R*®
are independently selected from hydrogen or (1-2C)alkyl;
X6 is selected from -O- or -C(O)-, if Y is —[CR®R*,-, and if Y is a direct
bond, X¢ is selected from -SO;- or -C(O)-; and



2C) al kyl, heterocyclyl, heterocyclyl-(1-2C) al kyl, R21IR22N-("' ..2C) al kyl
(wherein R21 and R22 are each independently sel ected from hydrogen, (1-

4C) al kyl ,wOloekmpadshoxy, (1-4C)al koxy(1-4C)al kyl, (1-4C) ackaBryds/00853525

6C) cycl oal I cyl, (3-6C)cycloal kyl (1-2C)al kyl, (3-6C)cycl oal kenyl, or (3-

6C) cycl oal kenyl (1-2C)al kyl); and wherein if any heterocyclyl group within
a Rib substituent group contains an 2006/ 024841 PCT/ GB2005/ 003355 28
unsubstituted nitrogen atom then, unfess any particular substituents are
expressly stated in the definition above (e.g. such as when RO and R10 are
linked to forma heterocyclic ring together with the nitrogen atomto

\ani ch they are ?Qa@lﬁé@f ed fige (r4G)ale) f(ét@w?é‘gﬁ‘lu@és B ©endrdkylehibst i t ut ed
y one or nore i.tye r ieh b
the 5 sanme or diz%(fs)g?%%ta,}ﬁ’se légt- %g)gﬁ(%r}ﬁ%{e( g%&é@’ilfef%%?%}%g{(%%@angg: ox;r/n,51 Yoo
??r ggrg?/:( » §/ 1E iczl%%)71;§ﬁi<[\x-gmc?)an?y(whaﬁha%ﬂd R?(Blzfe @e@hamde?mzdemly ﬁelidc@(hl kanoyl! ,
- -(1- : - 0 on al o(1- a
(N-l ( 4116513 EL/ lkyl ?mh g%@f(lily la%i@n“%ﬂrm @igﬁa%ﬁ%é) Qr@%%%%{a%%é}m kyl ,
- su . < -
het er ocycl yl - ( ? 2C g}klgyl};yl’ (gr%)%%il&%k%%%g@)gb’ dto E%B,gg?guﬁgyl\’/ﬁ :
R23R24N- [ CRTRn] h ¢GXcdloaliskrei airg3-68)¢yelcatfenylil 2€)dkyl);, 2 or 3; each Rm and

R' group present is independently selected from hydrogen, halo, hydroxy or
(1- 40) al ky! ; and23esreinRA% hatemcgdghgrong ep@inde Al byZ3 eltettuent grognopiiciebygen, (1-

e i Y AP ks AT o o
6C) cycl aatkansbicdred ot #b, cyRho, trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
10 sulphamoyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl,
(1-4C)alkoxy, (1-4C)alkanoyl, (1-4C)alkanoyloxy, N-[(1-4C)alkyljamino, wid N,N-di-[(1-
4C)alkyl]amino;

and wherein any non-aromatic heterocyclyl group within a R'® substituent (including

optional substituent groups Z! and Z?) optionally bears 1 or 2 oxo substituents;

15 and wherein any alkyl, alkenyl, alkynyl, alkoxy, alkanoyl, alkanoyloxy, cycloalkyl, or
cycloalkenyl group within a R™ substituent group (including optional substituent groups 7!
and Z?) is, unless particular substituents are expressly stated above, optionally substituted by
one or more Z° substituent groups (for example 1, 2 or 3), which may be the same or different,
selected from halo, cyano, mercapto, (1-4C)alkoxy, trifluoromethyl, or ~NR?R* wherein

20 each of R® and R* is independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxy, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl;

and wherein any aryl group within a R substituent group (including optional
substituent groups Z' and Z?) is optionally substituted by one or more Z* swhstituent groups
(for example 1, 2 or 3), which may be the same or different, selected from halo, nitro, cyano,
25 hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, (1-4C)alkoxy, (1-
4C)alkanoyl, N-[(1-4C)alkyl]amino, N,N-di-[(1-4C)alkyl]Jamino, carbamoyl, N-(1-
4C)alkylcarbamoyl, N, N-di-[(1-4C)alkyl]carbamoyl;



(c) a group of the formula VIIl1: @@ _X6_Y3_ (VIII) 25 wherein Y3 is a
direct bond or -[CR25R26]Z wherein z is 1 to 3 and R25 and R26 are

i ndependewbdlayocarkset ed from hydrogen or (1-2C)al kyl; X6 pics/cabesnlogsssf rom
-0- or -C(O-, if Y3is -[CRR3R24]Z , and if Y3 is a direct bond, X6 is
selected from-S2- or -C(O-; and WD 2006/ 024841 PCT/ GB2005/ 003355 29 B
is selected from (1-4C) al kyl, (3-6Qgycloalkyl, (3-6C)cycloalkyl(1-

2C) al kyl, aryl, aryl-(1-2C)al kyl, heterocyclyl, heterocyclyl-(1-2C)al kyl or
R27R28N- (1- 2C) al kyl (wherein R27 and R28 are each i ndependently sel ected
from hydr oggm,.. (%= yl, (1 -4C)al koxy, (1-4C)al koxy(1-4C)alkyl, (1 5
40) al <L oy|glfi (%-%E‘#%@i’%m kyl, (3-6C) cycloal kyl (1-2C) al kyl, (3-

6C) cycl oal k l,,0 3- cv.cl oal kenyl,(1-2 | Kyl ).. .a wherejn an

he% e?/ocycl yﬁyér o@b‘{rﬁée{l’hﬁ?%a%%” @fm%’g%ggod‘é't ﬁfﬁ@ﬁqlm‘ép%]uﬁﬂh’ﬁf‘?%%h?’% ybear s
one or nore Subsihindeedrb@HyQ bRSambPl mRIAFHR, @1ﬁhaxﬂoﬂ,rﬁ1&m)am+9i,@@df&yae the
sane or different, selected from halo, cyano, trifl uoromét hyl , am no,

car boxy, car bano§¥)allgdr-4bt6)alkaming paNe\Hi-[({-HQdksllapino; or

hydr oxy(1-4C)al kyl, hal o(1-4C)al kyl, (2-4C)al kenyl, (2-4C)al kynyl,

(1- 4€) al kox§iy) ( 12 g@ppbkarefdrmu(aaH4C) al kanoyl oxy, N-[(1-4C)al kyl ] anmi no, and
N, N-di -[(1- 4C alkyl] am no; and wherein any non-aromatic heterocyclyl
group within a R b substit uBIRNi[6BFRAJI-KY[CRIR lwnal substituent groups Zl
and Z2) optionally bears 1 or 2 oxo substituents; 15 and wherein any al kyl,
al kenyl, al kynyl, al koxy, al kanoyl, gxanoyl oxy, cycloal kyl, or

cycl oal kenyl group within a R b substituent group (including optional
substituent grouRfedin: and Z2) is, unless particular substituents are
expressly stated above, optionally substituted by one or nore Z3
substituent grougps:( : r 3 .Mdych may be the sane or
different, sel ?gt %asdsfe%%% gif[)%,alr%%}gﬁ)g?’ 93%%@3,’ (1 -4C) al koxy,
trifluoronmethyl,.or NR2OR30 wherein 20 each of R29 and R30 is independently
sel édted from hy@?%’g?&ﬁ,ls T2 80 al kyl, (1-4C)al koxy, (3-

integer bis 0, 1, or 2;

each R?, R®, R® and R¢ group present is independently selected from hydrogen,
or (1-2C)alkyl,

R’ and R® are independently selected from hydrogen, (1-6C)zlkyl, hydroxy(1-

15 4C)alkyl, halo(1-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-2C)alkyl, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-
6C)cycloalkenyl, (3-6C)cycloalkenyl(1-2C)alkyl, aryl, aryl(1-2C)alkyl,
heterocyclyl;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-

20 linked to the alkyl group and is either selected from a substituted or
unsubstituted furanyl, tetrahydrofuranyl, pyranyl, tetrahydropyranyl, pyridinyl,
pyrazinyl, thiazolyl, or indolyl group, or from one the following particular
substituent groups: 1,3-dimethyl-1H-pyrazol-5-yl, 3,5-dimethyl-1H-pyrazol-4-
yl, and 1-methyl-1H-imidazol-4-yl;

25 a group of sub-formula I1I:
R°R'N-[CR°R].-X%-[ CRER™-

()



6C) cycl oal kyl , (3-6C)cycl oal kyl (1-2C) al kyl; and wherein any aryl group
within a R b substituent group (including optional substituent groups Z
and Z2) iwoapidamatl y substituted by one or nore Z4 si IpsridB200m008858UPS
(for exanple 1, 2 or 3), which nay be the sane or different, selected from
hal o, nitro, cyano, 25 hydroxy, amno, (1-4C)alkyl, hydroxy(1-4C) alkyl,
hal o( 1-4C) al kyl, (1-4C) al koxy, (1 4C)al kanoyl, N-[(1-4C) al kyl ] am no,

N, N-di -[ (1-4C) al kyl ] am no, car banoyl 3N (1- 4C) al kyl car banoyl

NN-di -[ (1-4C) al kyl ] car banoyl ; WD 2006/ 024841 PCT/ GB2005/ 003355 30 11) R b
is selected from (i) hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethyl, whergingor onet hoxy, amino, carboxy, carbanoyl, nercapto,
sul phamoyl, (1-4C) al kyl, hydroxy(l- 4C)al kyl, N-(1-4C)al kylam no, or

NN-di - [ (1 -4C) al ¥ ik seletted froora &irdct bynda -@r oupC@)-;sub-fornul a 11:
R7TR$N-[CRaRI Ja Xl -[CRcRd] b- (I11) wherein: X1 is selected froma direct
bond, -0- or -C(Ghtegercl@® i,2@@er a is 1, 2, or 3; integer bis 0, 1, or 2
each Ra, R, R and Rd group present is independently selected from hydrogen,
or (1-2C) al kyl; Ridtegsydd 89, ar& J;ndependently sel ected from hydrogen,
(1-6C)ai kyl, hydroxy(l- Is 4C) al kyl, hal o(1-4C)al kyl, (2-4C)al kenyl,

(3-6 | oal kyl , e i ,
(140 al kanoyl (PRI RY EPRLAuYS gty lepenltin ) Sl i sty

aryl (1-2C) al kyl , or{é2€Ddkykl yl ; a heterocyclyl-(1-2C)al kyl group wherein
t he heterocyclyl noiety is carbon- 20 linked to the alkyl group and is
either selected fRPcmdR'Smeshddpehdabtigrelected from hydrogen, (1-4C)alkyl, hydroxy(1-

4C)alkyl, halo(1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkvl(1-2C)alkyl, (1-
4C)alkoxy(1-4C)alkyl, or R’ and R'® are linked so that, together with the

10 nitrogen atom to which they are attached, they form a 4-, 5-, 6- or 7-membered
non-aromatic heterocyclic ring, said heterocyclic ring optionally comprising, in
addition to the nitrogen atom to which R’ and R are attached, one or two
further heteroatoms selected from N, O or S, and wherein said heterocyclic ring
is optionally substituted by hydroxy, halo, (1-4C)alkyl, carbamoyl, or -[CHz]e—

15 NR"R'? (wherein integer ¢ is 0, 1 or 2, and R and R" are independently
selected from hydrogen, (1-4C)alkyl, (3-6C)cycloalkyl or (3-6C)cycloalkyl(1-
2C)alkyl);

or R” and R® are linked so that, together with the nitrogen atom to which they
are attached, they form a 4 to 10-membered heterocyclic ring, said heterocyclic
20 ring optionally comprising, in addition to the nitrogen atom to which R’ and R®

are attached, one or two further nitrogen atoms; or

and wherein any heterocyclyl ring within a R'® substituent group (apart from
those for which particular substituents are expressly stated above, such as heterocyclyl rings
formed when R® and R' are linked) is optionally substituted on carbon by one or more z

25 substituent groups (for example 1, 2 or 3), which may be the same or different, selected from:

(@) halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-
4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)alkanoyl, (1-4C)alkanoyloxy,
(1-4C)alkoxy-(1-4C)alkyl, (1-4C)alkoxycarbonyl, halo(1-4C)alkyl, N-[(1-



unsubstituted furanyl, tetrahydrofuranyl, pyranyl, tetrahydropyranyl,
pyridinyl, pyrazinyl, thiazolyl, or indolyl group, or fromone the

f ol | owi ngwpanddudsar substituent groups: 1, 3-dinethyl - permBacsuosssyl ,

3, 5-di nethyl -1 H pyrazol -4- yl, and 1-nethyl -1 Himdazol-4-yl; 25 a group of

sub-formula I11: RORLON-[CReRf]e-X2-[ CRgRI']Jd (I11) WD 2006/ 024841
PCT/ GB2005/ 003355 31 wherein: X2 i selected froma direct bond, -0- or
-C(O)-; integer cis 1, 2 or 3; integer dis 0, 1, or 2; 5 each Re, R, RO

and Rh group present is independently selected from hydrogen or

1-2C) al kyl ; RO ' t I f h :
(140 al kol | nyddbf e R (A S R A K -4 S e Rop-di-
(3-6C) cycl oal k-,mu@)aﬂ&)ﬁhﬂbﬁin%fé %1;4&55)11@511&%((1@@?15@@@@-% and R10 are

l i nked so that, together wt 0 nitrogen atomto which they are
attached, they fdfnalkylaulphenyl, ¥-(1-4€)adkylsuipeaneeyl, Mdhdial(bmat i ¢ het erocyclic

ring, said heter 6. 51Nd optignally rhsing, i addition to the

i trogen at om to sner BRI B SERBY. Hslosl By bR

het ersoat ons sel ea@gikfrom N, 0 or S, and wherein said heterocyclic ring is
optionally substituted by hydroxy, halo, (1-4C)alkyl, carbanmoyl, or -[CH2]e

15 NR 1812 (pywheqhdip sHHBRIQIL-Brintld0v: 1 or 2, and R11 and R12 are
i ndependently sel ectéd from hydrogen, (1-4C) al kyl, (3-6C)cycloal kyl or

(3-6CQ) cycl oal kyl (1- 2C) al kylRI7R B [RRIRIN A linked so that, together
with the nitrogen atomto whic th[gy ZtFeAF?ttac ed, they forma 4 to

10- menbered heterocyclic ring, said heterogyclic 20 ring optionally
conprising, in addition to the nitrogen at to which R7 and R8

wherein

10 X* is selected from a direct bond, or -O-;
integer f'is 0, 1, or 2, with the proviso that integer fis at least 1 if X*is —O-;
integer gis 0, or 1;

each R', RJ, R* and R group present is independently selected from hydrogen
or (1-2C)alkyl;

15 R'7 and R'® are each independently selected from hydrogen, (1-4C)alkyl, (1-
4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-2C)alkyl, (3-6C)cycloalkenyl, or (3-6C)cycloalkenyl(1-
2C)alkyl; or

(c)  agroup of the sub-formula VI:
20 QZ-XS-YZ-
(VD
wherein:

Y? is a direct bond or -[CR" Rzo]y— wherein integer y is 1 or 2 and R!? and R®

are independently selected from hydrogen or (1-2C)alkyl;
25 : X° is selected from -O- or -C(0)-; and

Q’ is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
2C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-2C)alkyl, aryl, aryl-(1-



are attached, one or two further nitrogen atons; or and wherein any
heterocyclyl ring within a R b substituent group (apart from those for

whi ch parwDeuécanrasubsti tuents are expressly stated abovecTmmhosam3sss
heterocyclyl rings fornmed when RO and R10 are linked) is optionally
substituted on carbon by one or nore ZI 25 substituent groups (for exanple
1, 2 or 3), which nay be the sane or flfferent selected from (a) hal o,
nitro, cyano, hydroxy, trifluoromnet h% trifluoromethoxy, am no, carboxy,
car banoyl , nercapto, sul phanoyl, (1-4C) alkyl, hydr oxy(l 4C) al kyl, (2-

4C) al kenyl , (2-40Q) al ky kanoyl oxy,

| Q) al kox |
(1- 4C) al koxy- ( 1- &Wnig tel(Onyig:ly gﬁtﬁ&%y%/lak&o%f})a k%£@0§%N %}FF)E%? N[(1 WO

N Ndi<[ (140 al E@%?a?é Ro AR 8 06 PRl Oftcteq fom hydrogen, 1
[ ( 1-4C) al kyl ] car blﬂ)m]&cyl ((-2CHy eyl Gl 4@)aﬁ;ox@@l—4©aﬁ¢yk,;(ﬂsﬁﬂ)plﬂ{am%ﬂ,,(3( 1-
4C) al kyl sul phonyl

4C) al kyl ] sul phandifPcy ﬁ}%ﬂ?ﬁ) lé%r()l Sélil %fa‘g}oéb aﬂyﬂ%g@%%?%e%&fé%cymy| (1

5 2Qal kyl, (b) %(?5@4&1@11 vile@sRyfhiornula Vi RI7RISN-[CRIR | tX4-[ CRKRI]
g wherein 10 X4 sel ected( froma direct bond, or -0-; |nteger f is 0, 1,

or 2, wWth thg A ﬁ&%ﬁmﬁ%{eﬁﬁﬁggﬁuﬁ Withifth lil"?Ql?Jstlﬂlehtf ht gr0 bo?it g[nr y' nt eger

gis 0, or 1 eac group present epen sel ecte
3 fr omunybsageaed niomo géﬁlataﬁ) tekylnilest anRpartiankir Rlb%tlmenats amjdxpraselgpmm?eimthey

| ected f h d {1l- 4 | k , .
(5 90) SREHIPPEPIES (i ghot s R Ry Fre [15b 8ty Bbindistargayetie sne together
6C) cycl ?A %ﬁ)élnﬁ 13g%§)a€drﬁ Yo whfcﬁ'tl@e@) &£Y ﬁﬁ&ﬁk&)@ el mtr@gen(a%xﬁ QR pabkany! (1-
2C) al ky a group o2 thé sub-formila
10 substltuted by one or more Z" substituent groups (for example 1, 2 or 3), which may be the

same or different, selected from:

(@)  trifluoromethyl, carboxy, carbamoyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-
4C)alkenyl, (1-4C)alkanoyl, (1-4C)alkoxy-(1-4C)alkyl, (1-4C)alkoxycarbonyl,
halo(1-4C)alkyl, N~(1-4C)alkylamino-(1-2C)alkyl, N,N-di-[(1-4C)alkyl]amino-

15 (1-2Q)alkyl, (1-4C)alkylsulphonyl, aryl, aryl-(1-2C)alkyl, heterocyclyl,
heterocyclyl-(1-2C)alkyl; or

(b) a group of the formula VII:

R23R24N_ [ CRmRIl] -
(VID

20 wherein

integer his 0, 1, or 2;

each R™ and R" group present is independently selected from hydrogen or (1-

2C)alkyl;

R%and R* are each independently selected from hydrogen, (1-4C)alkyl, (1-
25 4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-6C)cycloalkyl, (3-

6C)cycloalkyl(1-2C)alkyl, (3-6C)cycloalkenyl, or (3-6C)cycloalkenyl(1-

2Q)alkyl; or '



20 Q2-X5-Y2- (VI) wherein: Y2 is a direct bond or -[CRL19R20]y- wherein
integer y is 1 or 2 and R19 and R20 are independently selected from

hydr ogen wo 20ds7@2@u4al kyl ; 25 X5 is selected from-0- or PCL@B2p05a088582 i S
selected from (1-4C)al kyl, (3-6C)cycloal kyl, (3-6C)cycloal kyl (1- 2C)al kyl,
(3-6C) cycl oal kenyl, (3-6C)cycl oal kenyl (1-2C)al kyl, aryl, aryl-(I WO

2006/ 024841 PCT/ GB2005/ 003355 33 2QC)al kyl, heterocyclyl,

het erocycl yl - (1-2C) al kyl, R21R22N (13%9C)al kyl (wherein R21 and R22 are
each independently sel ected from hydrogen, (1- 4C)al kyl, (1-4C)alkoxy,
(1-4C) al koxy(1-4C)al kyl, (1- 4C§1I kanoyl, (3- 6C)cycl oal kyl,

(3-60) cycl odekyl erroup)oflths formpR- ¥l cycl oal kenyl, or (3- 5

6C) cycl oal kenyl (1-2C)al kyl); and wherein if any heterocyclyl group within a
R b substituent group contains an QRE#¥3tituted nitrogen atom then,

unl ess any particular substituents are expressly stated in the definition
above (e.g. such as when R9 and R10 @/iI) i nked to forma heterocyclic ring
together wth the nitrogen atomto which they are attached), the nitrogen

atom may be opti garkdiy Y°9s $Redtibbld 66 TR, Ofhétoine, i€2 t6 Bhall RCUam@RYr oups
(for exanple 1, 2 or 3), which may be the sanme or djifferent, selected

froms (a) trifl udroinderngdentlycsetastsdyirons hydrageryer (1¢2C)alyk| Ky |

hydr oxy(1-4C)al kyl, (2- 4C)al kenyl, (1-4C)al kanoy],
(1-40) al koxy- (1- zle")iabsdadwte;d ermq-ék k66(@)e,aif )b’gmH[QRX{?aZﬁa@ andiif)is) ik g djrect

(140) al kyl sul phalijih XaForecky ol LIl R b oeyer yr o
gg%z(@lf lcélm-q( 1i E’Q ig!;;lél%t;ed g%m( 8)-4(3218(@/?, lz?—é&t)c;c o%llzy?,r(gyéécy\fgléélkyl(l -
2C)alkyl, aryl, aryl-(1-2C)alkyl, heterocyclyl, heterocyclyl-(1-2C)alkyl or
10 RYR*N-(1-2C)alkyl (wherein R*” and R*® are each independently selected
from hydrogen, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-
4C)alkanoyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, (3-
6C)cycloalkenyl, or (3-6C)cycloalkenyl(1-2C)alkyl);

and wherein any heterocyclyl group within a 7} or 77 substituent group optionally
15 bears one or more substituent groups (for example 1, 2 or 3), which may be the same or
different, selected from halo, cyano, trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl,
(1-4C)alkoxy, (1-4C)alkanoyl, (1-4C)alkanoyloxy, N-[(1-4C)alkyl]amino, and N, N-di-[(1-
4C)alkyl]amino;

20 and wherein any non-aromatic heterocyclyl group within a R'® substituent (including

optional substituent groups Z' and Z?) optionally bears 1 or 2 oxo substituents;

and wherein any alkyl, alkenyl, alkynyl, alkoxy, alkanoyl, alkanoyloxy, cycloalkyl, or
cycloalkenyl group within a R'® substituent group (including optional substituent groups 7!
and Z7) is, unless particular substituents are expressly stated above, optionally substituted by
25 one or more Z° substituent groups (for example 1, 2 or 3), which may be the same or different,
selected from halo, cyano, mercapto, (1-4C)alkoxy, trifluoromethyl, or -NR*R*® wherein
each of R? and R¥ is independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxy, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl,



20 wherein integer his 0, 1, or 2; each Rmand R' group present is

i ndependently sel ected from hydrogen or (1- 2C) al kyl; R23and R24 are each

i ndependemol2gocselsmaet ed from hydrogen, (1-4C) al kyl, (1- PETAD2003003365

(1-4C) al koxy(1-4C)al kyl, (1-4C) al kanoyl, (3-6C)cycloal kyl, (3-

6C) cycl oal kyl (1-2C) al kyl, (3-6C)cycl oal kenyl, or (3-6C)cycl oal kenyl (1-

20C) al kyl ; or WD 2006/ 024841 PCT/ GB2005/ 003355 34 (c) a group of the
formula VI11: @B-X6-Y3- (VII1) whePein Y3 is a direct bond or -[CR25R26]Z
wherein z is 1 to 2 and R25 and R26 5 are independently selected from
hydrogen or (1-2Calkyl; X6 is selected from-0- or -C(Q-, if Y3 is

- [ CR23R24] z and ahgrein ayganykgrgup within 2 Rpovrstiteentj soun(indudipe ppiénnal sop- or

-¢(O) -; j h : - - cp4

(3-6C) é‘;‘g‘{ﬁg%ﬁﬁ"?’f’g Z, %&aﬁﬁﬁ% {’19‘?%“3(‘7‘?1? é‘@ﬁ@%ﬁ%@%ﬁ%& %%?iéér%{lg}% Byl Pe

het er ogfoe lexyhmpIt-12 CloaBK whhicht mayt 6e Bix/da@ BN+ diff&)taddiacked( fvdra helonnifd/ cymd, R28
are each i ndependently sel ected from hydrogen, (1-4C)al kyl (1 -4C)al koxy,
(1" 2CTamesRy fmmoay e Tostoat A lebion o <k ket -

(3-6 | 12 [ 37 B.G) EMC (1.

(3- 68 ?ﬁ%ﬂgg’f‘ﬁg’r{gﬁlﬁﬁﬁgp%?ﬁ Né]gg) meééé?g&g%knﬁéte %F%ncl%lf%(lgr oup within a
Zi or ZAR)slipkbithment, NgValiHp(lefathydlcirpamd$l; bear s one or nore substituent
groups (for exanple 1, 2 or 3), which nay be the sanme or different,
selected fromhal o, cyano, trifluoronethyl, am no, carboxy, carbarnoyl,
mer capt o, sul phanoyl, (1-4C)al kyl, hydroxy(1-4C)al kyl, hal o(1-4C) al kyl,

(2-40 qlzzenml,b i{ ltadadkdayny! , (1-4C) al koxy, (1-4C)al kanoyl,
(1-40) al kanoyl oxy, N-[(1-4C)al kyl]am no, and N,N-di-[(1- 4C)al kyl] am no;

(1) hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,
10 amino, carboxy, carbamoyl, mercapto, sulphamoyl, (1-4C)alkyl, hydroxy(1-
4C)alkyl, N-(1-4C)alkylamino, or N,N-di-[(1-4C)alkyl]amino; or

(il))  a group of sub-formula II:
R'R®N-[CR*R"],-X'-[CRRY],-
{n
15 wherein:
X! is selected from a direct bond, -O- or -C(O)-;
integer ais 1, 2, or 3;
integerbis 0, 1, or 2;

each R?, R®, R® and R group present is independently selected from hydrogen
20 or (1-2C)alkyl;

R’ and R® are independently selected from hydrogen, (1-6C)alkyl, hydroxy(1-
4QC)alkyl, halo(1-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-2C)alkyl, (1-4C)alkoxy(1-4C)alkyl;

an aryl group which is unsubstituted or substituted with one to three

25 substituents selected from the group consisting of halo, nitro, cyano, hydroxy,
amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;

an aryl(1-2C)alkyl group the aryl moiety of which is unsubstituted or

substituted with one to three substituents selected from the group consisting of



20 and wherein any non-aromatic heterocyclyl group within a R b substituent
(i ncluding optional substituent groups Z1 and Z2) optionally bears 1 or 2
0x0 substwouesw®issand wherei n any al kyl, al kenyl, al kynyecr/Ga28@x003355

al kanoyl , al kanoyl oxy, cycloal kyl, or cycl oal kenyl group within a Ri b
substituent group (including optional substituent groups Zi and Z2) is,
unl ess particular substituents are expressly stated above, optionally
substituted by 25 one or nore Z3 sub$8fituent groups (for exanple 1, 2 or
3), which may be the sane or different, selected from halo, cyano,

mer capt o, (1-4C)al koxy, trifluoronethyl, or NR29R30 wherein each of R29
and R30 is i ndepdmiamitry, cyaio bydudxy.raommby(drdsdeliryl, hydrogy@rdyrrlkyt, halo)-al koxy,

(3- 6C)cycl oal kyl -6C l.oal kyl (1-2C) al kyl ; WO 2006/ 024841

PCT/ GB2005/ 00335§C)%§‘Ygﬁ%}83<}2‘é¢%]1ﬁ‘}/’%ny aryl group within a Rib substituent
group (including optjagnal supstifuent groups Zi and Z2) . is optiongll
substituted by onaeg’ogr%r%ﬁé@%&g%rﬁ%é‘?tﬁoﬁ?é‘ﬁ?’{) PBR FLUPLTBE “é??a I eie,ro o ¥ 3),
whi ch may be the g datofl N, (888 tand $BLACHE Sdsts @Mt iRl Qubdtitkt@withoaB &
hydroxy, am no, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl,

(1- 4Q) al koxy, (1 threeGphstieentyse]ected]ffom thpgratk gorjsisting pbhalo, nitro, cyano,

N, N-di -[ (1-4C) al kyl ] am no, c l,, |- vl car.b ;

NN- di - [ ( 1- 4C) al k%‘%%?%ét%% ?{'@%%W’}E&%Yé?é@%m #‘%1%{1'@}{4%@7&‘?%&1%, hal o,
nitro, cyano, hydi@ys¥koxysifluoromethyl, trifluoronethoxy, 10 am no,

car boxy, carbanmoyl, nercapto, sul phamoyl, (1-4C)alkyl, hydroxy(1l- 4C)al kyl,

N-(1-4C)al kyl am npp.ief di1=2¢)alks kdtlcteif MeNter88ycll imoidty 8 Qfor0f
sub-formula I1: R7ReBI\I-O[C%:L%1dRGb] a )XI yF%ggd] g-el(l Ie) 6{5 ymchyereoiln?, X1 is
sel ected from a diinkedtto teradkyl-gooupamd-igeider sele¢ted &gay the giosip Tonsistingrof:

integer b is 0, 1, or.2. each Ra Rb, R a d. qr.ou resent is__.
i ndeg%ndent ly sel %w&%??%%ﬁm pRyranyL, {égraﬁydrgpyral?ylp PRIV, pykaziny,
thiazolyl, indolyl group, each of which is unsubstituted or substituted with one

to three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-
4C)alkoxy, or the heterocyclyl moiety is selected from 1,3-dimethyl-1H-
15 pyrazol-5-yl, 3,5-dimethyl-1H-pyrazol-4-yl, and 1-methyl-1H-imidazol-4-yl;
a group of sub-formula III:
R°R!*N-[CRR]-X*-[ CRER"]c-
(I1I)
wherein:
20 X2 is selected from a direct bond, -O- or —C(O)-;
integer ¢ is 1, 2 or 3;
integer dis 0, 1, or 2;
each R®, Rf, R® and R" group present is independently selected from hydrogen
or (1-2C)alkyl;

25 R® and R'? are independently selected from hydrogen, (1-4C)alkyl, hydroxy(1-
4C)alkyl, halo(1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, (1-
4C)alkoxy(1-4C)alkyl, or R® and R'° are linked so that, together with the
nitrogen atom to which they are attached, they form a 4-, 5-, 6- or 7-membered

non-aromatic heterocyclic ring, said heterocyclic ring optionally comprising, in



20 or (1-2Qalkyl; R7 and R$ are independently selected from hydrogen,
(1-6C) al kyl, hydroxy(1l- 4C)al kyl, hal o(1-4C)al kyl, (2-4C)al kenyl,

(3- 6C) cycwoabdoy24840 3- 6C) cycl oal kyl (1-2C) al kyl, (1-4C) aPkmygK2besA03mE5kyl ; an
aryl group which is unsubstituted or substituted with one to three 25
substituents selected fromthe group consisting of halo, nitro, cyano,

hydr oxy, am no, (1-4C) al kyl, hydroxgl(al 4C) al kyl, hal o(1-4C) al kyl, and
(1-4C) al koxy; an aryl (1-2C) al kyl p the aryl noiety of which is
uEsubstitut ed or substituted with one to three substituents selected from
the group consisting of WO 2006/ 024841 PCT/ (B20034 003355 36 hal o, nitro,
cyano, hydroxy, %@nt‘{ thedyegaryatom kg whisk: ﬂl@égﬁq@ﬂﬁ“}}%ﬁ e}zqortwe) al kyl ,

and (1-4C)al koxy; , I 42

to three heter oatfgﬁr}ééhs?%roa o Seﬁ?o%g\g’ ,tsg ﬁ%%%lg%&?gﬁhen bgéﬁ? ?egp
or substitut fedhw:ﬁ bptivrally @ulﬁ:tmheceby &uﬂ)&tthﬂeaeuﬁsﬁt@atsescteet&tdfﬁmmthe@ow oup
consisting of halo, nitro, cyano

hydr oxyl - 4C) aI ky|00nﬁ§2f|lr%£(<rf hydyozvihalo, érf{i?%eq(yl &%])b 81x9r @92? flig12
heterpcyclyl - %@}eﬁyimeggepyg MRegel Bnd RE RatE? %Xﬁdépbnd&ﬂ%éﬂebtéd g@fbon-

i nked to the aIk group and 1S elther selected fromthe gfoup consisting
of a 10 furanyl hy(dmgear@#@pl]ayhr@%C)wicmﬂw or (3e6€)ﬁﬁyldﬂ]éipik(%é®¢1kylhyrl di nyl,
pyrazinyl, thiazolyl, indolyl group, each of which is unsubstituted or
substituted with @ﬂé antl R5tabg Eﬁcesusbsﬂiat;mgﬂha with ﬂxetlmiogencammlucewgmhmlpey
consi sting of halo, n|tr§ h no,  hydrox

it

hydr oxy( 1- 4C) al kydre afiaghs oxmia 4 t0 1891316%/1?“6 &?F%&R&}C r%g Sf‘%‘/?eueﬁeé?“@?cgﬁycl yl

moi ety is sel ecteg,f pomnin3eotapRtinY in hilikion RYh8 aRtogen Wom to which R” and R
3, 5-di net hyl - | I—I—pyréazﬁ)trBn ic gﬁoll %lrrlre 1y -IHim doaggol -O,n}yolW 1ca gra?)up of
sub-fiormul a 111: ReRkAdkel CReRftwo X@tter GRyRih dion(s} aid wherein said

heterocyclylic ring is optionally substituted on carbon by one to three

substituents selected from:

(@  halo, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-

15 4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)alkanoyl, halo(1-4C)alkyl,
N-[(1-4C)alkyl]lamino, N,N-di-[(1-4C)alkyl]amino,

an aryl group which is optionally substituted with one to three substituents
selected from the group consisting of halo, nitro, cyano, hydroxy, amino, (1-
4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;

20 an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted with one
to three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-
4C)alkoxy;

a4, 5, 6 or 7-membered heterocyclyl group comprising up to three heteroatoms

25 selected from N, O or S, and which is unsubstituted or substituted with one to
three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-
4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl ruoiety is optionally

30 substituted with one to three substituents selected from the group consisting of



wherein: 20 X2 is selected froma direct bond, -0- or -C(O-; integer c is
1, 2 or 3; integer dis 0, 1, or 2; each Re, Rf, RO and Rh group present is
i ndependembl2gosaehsmet ed from hydrogen or (1-2C) al kyl; 2PCcR&GB20eh/deiBsar e

i ndependent|y selected from hydrogen, (1-4C)alkyl, hydroxy(l- 4C) al kyl,

hal o( 1- 4C) al kyl, (3-6C)cycloal kyl, (3-6C)cycloal kyl (I-2C)al kyl, (1-

4C) al koxy(1-4C)al kyl, or RO and R10 are linked so that, together with the
nitrogen atomto which they are attaéBed, they forma 4-, 5-, 6- or
7-menbered non-aromatic heterocyclic ring, said heterocyclic ring
optionally conprising, in WO 2006/ 024841 PCT/ GB2005/003355 37 addition to
the nitrogen at orhale ni,clyaiRg hadwxRiemine. 1 AQakb dydons(lotCelkyl. belo(ther

het er oat ons sel ected..from S, and wherein said heterocyclic ring is
optionally substi%@taggi’wd%'é%?agi? 8 substituents selected fromthe group
consi sting of hydroxy, halo, .(1-4C)al kyl., carbanmoyl, or -[CH2]e NR 1R12 5
(wher ei n integer é??l s Fetoyp 8?&1 ,S‘iltﬁ)ﬁfﬂ“%alvand R12 are independently sel ected

from hydrogen, (1-4C) alkyl, (,3:6C) cycloa K

(3-6C) cycl oal kyl (1-2C) al kyl )3(73rlg?‘hk%ﬁhf§%t%éke€lﬁﬂ"nked so that, together
with the nitrogen atomto which they are attached, they forma 4 to 1
0- mermbered heterocyclic ring, said hefBtocyclic ring optionally
conprising, in addition to the nitrogen atomto which R7 and R8 10 are
attached, one or wherefnurt her nitrogen atons, and wherein said
heterocyclylic ring is optionally substituted on carbon by one to three
substituents sel eXt Bdelecethfropad dhedt bpondiior FO;; cyano, hydroxy,
trifluoronethyl, am no, carboxy, carbanoyl, nercapto, sul phanoyl,
(1-4Q) al kyl, hydrigieseds AQ) al &30, with2hd prodshahde imyger fiPatd6)sal kixyis ~O-;
(1-4C) al koxy, (1-4C)al kanoyl, hal o(1-4C)al kyl, N-[(1-4C)alkyl]ami no,
N, N-di - [ (1-4C) al kipkdoph %0, or 1;

10 each R}, RS, R and R group present is hydrogen;

R and R'® are each independently selected from hydrogen, (1-4C)alkyl, (1-
4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl, (1-4C)alkanoyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-2C)alkyl, (3-6C)cycloalkenyl, or (3-6C)cycloalkenyl(1-

2(C)alkyl; or
15 (c) a group of the sub-formula VI:
QX5-YA
(VD
wherein:

Y? is a direct bond or —[CR19R2°]Y- wherein integer y is 1 or 2 and R and R®

20 are independently selected from hydrogen or (1-2C)alkyl;
X is selected from -O- or -C(O)-; and
Q? is selected from

an aryl group which is optionally substituted with one to three substituents
selected from the group consisting of halo, nitro, cyano, hydroxy, amino, (1-
25 4QC)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;

an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted with one

to three substituents selected from the group consisting of halo, nitro, cyano,



an aryl group which is optionally substituted with one to three
substituents selected fromthe group consisting of halo, nitro, cyano,
hydr oxy, woi2nes/02¢s44 4C) al kyl , hydroxy(1-4C)al kyl, hal o( bcF@B2bdsylo33sand
(1-4C) al koxy; 20 an aryl-(1-2C)al kyl wherein the aryl noiety is optionally
substituted with one to three substituents selected fromthe group
consisting of halo, nitro, cyano, hgdroxy am no, (1-4C) al kyl,

hydr oxy( 1-4C)al kyl, hal o(1-4C) al kyl, @nd (1- 4C)alkoxy; a 4, 5, 6 or

7- menber ed heterocyclyl group conprising up to three heteroatons

selected fromN, 0 or S, and which bstituted t ut th
to three substi thYéWPis’, @@mnecﬁleué)gﬂwﬁwaﬁg@h@aﬁ@ié}ag@%gig%ﬁt;'lhgmﬁa \rl1v: t roOne

cyano, hydroxy, ﬁ (1-40) al kyl, hydroxy(1-4C) al kyl, hal o(1-4C)al kyl,
and (1- 40 al koxy, &erocyclyl (1 2C) al kyl group wherei n the

het erocyclyl rnoie a bstl tu

substituents sel é?‘cz{ §d etnﬂ%e %4%?5?{08%" BN cor@%%@oﬁgﬁﬁéﬁg%gga?&ns
PCT/ GB2005/ 00335%¢]ed3d I%hpN OIdrrSOand:wm,ls hﬂﬂba&uted@ﬂhmu‘ﬂ(tédvﬁ@ ah&id |

hydr oxy( 1-4C)al kyl, hal of C al , and (1-40C) al kox 1y or .(b) a group of

Ky
thF sub- formul a \?hreembSRMNtS[s qeﬁfmm[wij Qj)nmgtneg,? Al @9, r‘i’y%Pu S
selected f t b h
orovi S that 1 nt oAy, BERE: aPickyl, tyGHR- 48 hatdd Raikyn, bhd 1t O

10 each R, R3, RiC)amdxy3l group present is hydrogen; R17 and R18 are each
i ndependently sel ected from hydr ogen (1-40) al kyl, (1- 4C)al koxy,

(1-4C) al koxy(1- 4@1%’(&}6&3!01}(13(1 ‘Q@()éﬂ M Whél%nﬁ@s @Eﬁéf&&bl&}lhmle@ﬁrs optionally
6C) cycl oal kyl (1-2 {)al kyl , &1 al kenyl , és GCLC ycl oal kenyl ( 1-
stitufed with one to three substltuents selecte from the group consisting o
10 halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-

4C)alkyl, and (1-4C)alkoxy;

and, if said heterocyclic ring comprises a nitrogen atom then said nitrogen is
optionally substituted by one or more substituent groups (for example 1, 2 or 3), which may

be the same or different, selected from:

15 (a) (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-4C)alkenyl, (1-4C)alkanoyl, (1-
4C)alkoxy-(1-4C)alkyl, halo(1-4C)alkyl,

an aryl group which is optionally substituted with one to three

substituents selected from the group consisting of halo, nitro, cyano,

hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl,
20 and (1-4C)alkoxy;

an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted
with one to three substituents selected from the group consisting of
halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl,
halo(1-4C)alkyl, and (1-4C)alkoxy;

25 a4, 5, 6 or 7-membered heterocyclyl group comprising up to three
heteroatoms selected from N, O or S, and which is unsubstituted or
substituted with one to three substituents selected frci: the group
consisting of halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl,
hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;



2C)al kyl; or 15 (c) a group of the sub-formula VI: @-X5-Y2- (V)

wherein: y2 is a direct bond or -[CRLI9R20]y- wherein integer y is 1 or 2
and R19 aw0 2B2489 are i ndependently sel ected from hydPogasB2005/003355
(1-2C) al kyl; X5 is selected from-0- or -C(O-; and @ is selected froman
aryl group which is optionally substituted with one to three substituents
sel ected fromthe group consisting of halo, nitro, cyano, hydroxy, am no,
(1- 25 4C)al kyl, hydroxy(1-4C)al kyl, #Ral o(1-4C) al kyl, and (1-4C)al koxy: an
aryl -(1-2C) al kyl wherein the aryl noiety is optionally substituted with one
to three substituents selected fromthe grou f1 Fal 0, hitro,

cyano, WO 2006/ 024841 Fetyrepzddsl ¢§3alksl Srgup ﬁ@&%@i@%%ﬁq@cy HOKE | kyl |
hydroxy(1-4Calkyl, h ﬁ&%&aﬁ?@hﬁeﬁ{m Wifodelio A& ﬁl.lrlﬂ%ﬁﬁéhts%eﬂcteé frof @6

7- menber ed het erocycl gro onprising up to three heteroatons selected
fromN, 0 or S, and whirolp émnsistiagbghaldutitd, ayans tydtaxtyuarethonlt-4Cebeylt o 5

three substituents selected fr e group.consi sti f. hal o, nitro,
cyano, hydroxy, am nJ}yd(OE‘Y(L'@OJgH&)Bi hﬁ%@a‘f@?‘g‘éﬂ apéélgp%ﬂlf?xyhal o(1-4C) al kyl ,
and (1- 4C) al koxy; a heterocyclyl -(1-2(:{ al kyl group wherein the
het erbcycl yl noi eby i@%ﬁ‘t‘ﬂ@%@?lﬁgﬂ”fnﬂ%ﬂ:itut ed with one to three
substituents selected fromthe grgup consisting of 10 halo, nitro, cyano,
hydroxy, anino, (1-4C)alkyl, hydRoRyMIGRIRllkyi, hal o(1- 4C)al kyl, and
(1-4C) al koxy; and, if said heterocyclic ring conprises a nitrogen atomthen
said nitrogen is optionally substitu¥é) by one or nore substituent groups
(for exanple 1, 2 or 3), which may

wherein

integer his 0, 1, or 2;
10 each R™ and R" group present is hydrogen;

R%and R* are each independently selected from hydrogen or (1-
4C)alkyl; or

(¢)  agroup of the formula VIII:
Q>-X5-Y°-
15 (VIII)

wherein Y? is a direct bond or -[CR*R*],- wherein z is 1 to 2 and R* and R

are independently selected from hydrogen or (1-2C)alkyl;

X¢ is selected from -O- or -C(0)-, if Y is -[CR**R?*],-, and if Y is a direct
bond, X® is selected from —S-, -SO-, -SO,- or -C(0)-; and

20 Q? is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
2C)alkyl;

an aryl group which is optionally substituted with one to three substituents
selected from the group consisting of halo, nitro, cyano, hydroxy, amino, (1-
4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;

25 an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted with one
to three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-



be the sane or different, selected from 15 (a) (1-4C) alkyl,

hydr oxy(1-4C) al kyl, (2-4C) al kenyl, (1-4C) al kanoyl, (1-

4C) al koxywOledumpadskyl , hal o( 1-4C) al kyl, an aryl group wecelcB2805pp83senal |y
substituted with one to three substituents selected fromthe group
consisting of halo, nitro, cyano, hydroxy, am no, (1-4C)alkyl,

hydr oxy(1-4C) al kyl , hal o(1-4C) al kyl ' 41 20 and (1-4C) al koxy; an

aryl -(1-2C) al kyl wherein the aryl nolety is optionally substituted wth
one to three substi tuents selected fromthe group consisting of halo,
nitro, cyano, qlgﬁ@é am no, (1-4C) al kyl, hydroxy(1-4C)alkyl,

hal o(1- 4C) al kyl, ?)i ©24C) al koxy; 25 a 4, 5, 6 or 7-nmenbered heterocyclyl

group conpri sing three A heteroato sel ected. from S, . and
whi ch i s unsubst |at£§eg op/-mensesd helgragy t&?o%@mwsﬂl}%‘é’etosth‘ﬁggﬂe{%’m S

sel ected frc~~o- I f: I
am no, (1-4C al k)ﬂsﬂg&eﬁy lrr}(E))I;Iy %}?C)ﬁéi(}ﬁ%ca 1%21%8?s1t1t2f8§1§?ﬁ1§t{%ﬁﬁi§%dwﬁggc) aI koxy;

\AV\:]) 2006/ 0%48ﬁ1 PmemmﬁieﬁmEatedMHathhgmﬁmmsﬂsmg QﬂhaI@)tquEargr oup
thred substi t ventSotepeen. (it BeBuE-snEpd Il s fie, o

cyano, hydroxy, amgmox 1 4C) al kyl, hydroxy(1-4C al kyl, halo (1 -4C) al kyl,

and (1-4C) al koxy (b)"'a group of the formula VII: R23R24N-[CRnR' ] h-
(M'1) wherein t is
hydr ogen; R23and g?%lggé%c)%{lé}élg%%%ent ?fcﬁgglgg(%a 039?197 ﬁno ysgiréo g?\ﬁ‘%ﬁ’n

substltuted with one to three substltuents selected from the group consisting of
halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-
10 4C)alkyl, and (1-4C)alkoxy;

and wherein any non-aromatic heterocyclyl group within a R'® substituent group

optionally bears 1 or 2 oxo substituents;

13)  R™is selected from:

15 1) hydrogen, halo, cyano, hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl,
N-(1-4C)alkylamino, or N,N-di-[(1-4C)alkyl]amino; or

(ii))  a group of sub-formula II:
R'REN-[CR*R"],-X'-[CRR%],-
Uy

20 wherein:

X! is selected from a direct bond, or -O-;

integer ais 1, 2 or 3;

integer bis 0, 1 or 2;

each R?, R®, R® and R? group present is independently selected from hydrogen
25 or (1-2C)alkyl;

R and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-

4C)alkyl; halo(1-4C)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-



4C)al kyl; or (c) a group of the forrmula VIII1: @3-X6-Y3 15 (I111) wherein
Y3 is a direct bond or -[CR25R26]Z wherein z is 1 to 2 and R25 and R26 are
i ndependembl2gosaehset ed from hydrogen or (1-2C) al kyl; X6pcs/cabesatssdsfrom
-0- or -C(O-, if Y3is -[CRR3R24]Z , and if Y3 is a direct bond, X6 is
selected from-S-, -SO, -S2- or -C(O-; and 20 @B is selected from
(1-40Q al kyl, (3-6C)cycloal kyl, (3-6C)cycloal kyl (1- 2C al kyl; an aryl group
which is optionally substituted wt h4gne to three substituents selected
fromthe group consisting of halo, nitro, cyano, hydroxy, am no, (1-

4C) al kyl , hydroxy(1-4C)al kyl , hal o(1-4C) al kyl , and (1-4C)al koxy; 25 an

aryl - (1- 20) al kyl ﬁ(ﬁaéwé?%*krlﬁle?@)a}lfylzr@r‘&)9ﬂq0§y(épﬁcsalfkal(;| y substituted with one
to three substituents selected fromthe group consisting of halo, nitro,
cyano, hydroxy, adryeroyp whighds k@qubstﬁng@waﬁtlu@dawlyppe todhese1- 4C) al kyl ,
and (1 WO 2006/0 : / 0 3 4 I - :

7- menbered heter %@g%ﬁ&%%?e% ge({g%([r)%%??es?r §1g1;p é%ns% Sgl)ng ﬁ?gé%hrél%rg? %A}'g{l g’rrl%ﬁl cgirg fected
fromN, 0 or S, amgnvh([lcC)akylhyddsti1t4CrikydmatifbaC)ilkyleshdlt4C)atkexy;o
three substituents selected fromthe group consisting of halo, nitro,

cyanos 5 hydr OXy,anadﬂflﬂpzcﬁzﬂlkﬂ?r&lﬂ(%ba?l'ﬂiﬁ&&%f%%)i@hﬁsdbsﬁthﬁw%&l' 4C) al kyl,
and (1- 4C)al koxy; a_ heterocyclyl-(1-2C) al kyl group wherein the
het er ocycl yl noi eupstitytedprithoons t yhree substifuenis seleqipd froanibe gepupippagsting of

Pydr oxy. am no, . (B GGt T RSB R SRy BB Q- QR eV,
(1B4C') al koxy; and@®ariygiand AnChdkexdt omati ¢ heterocyclyl group within a R b
substituent group

a4, 5, 6 or 7-membered heterocyclyl group comprising up to three heteroatoms

10 selected from N, O or S, and which is unsubstituted or substituted with one to
three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-
4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-

15 linked to the alkyl group and is either selected from the group consisting of a
furanyl, tetrahydrofuranyl, pyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl,
thiazolyl, indolyl group, each of which is unsubstituted or substituted with one
to three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, (1-

20 4C)alkoxy, or the heterocyclyl moiety is selected from 1,3-dimethyl-1H-
pyrazol-5-yl, 3,5-dimethyl-1H-pyrazol-4-yl, and 1-methyl-1H-imidazol-4-yl;

a group of sub-formula ITI:
R'R'N-[CRR-X>-[ CRER"]-
iy
25 wherein:
X? is selected from a direct bond, -O- or —C(O)-;
integer ¢ is 1, 2 or 3;

integer dis 0, 1 or 2;



optionally bears 1 or 2 oxo substituents; 13) Ribis selected from is (i)
hydr ogen, hal o, cyano, hydroxy, am no, (1-4C)alkyl, hydroxy(1l-4C) al kyl,

N- (1- 4C) avbybewmzmag or NN-di -[ (I -4C)al kyl] am no; or (ipCr/GB2065m08358f
sub-formula Il: RFTRBN-[CRaRb]a Xl -[CRcRd] b- (I1) 20 wherein: X1 is
selected froma direct bond, or -0-; integer ais 1, 2 or 3; integer b is
0, 1 or 2; each Ra, Rb, Rc and Rd group present is independently selected
from hydrogen 25 or (1-2C alkyl; R7™and R8 are independently selected from
hydrogen; (1-6C)al kyl; hydroxy(1l- 4C)al kyl; hal o(1-4C)al kyl; (2-4C)al kenyl;

(3-6C) cycl oal kyl ; eV\% Q06/ 024841 PCT/ GB2005/ 003355 . 42

6C) cycl oal kyl (1- ?%f&’if‘k ’,i (afd%(’:)gé‘?q?&{?(eﬂ g@cﬁqp@t?epﬁgﬁelgéﬁl ffaF’olt}/ﬁh%‘%nch i's
unsubstituted orssubstiiyed with one to three substituents selected from
t he group consisting of halo, nitro, cyano, hydroxy, am no, (1-4C)alkyl,

hydr oxy( 1- 4C) al kyl, - hahof1- ] - _
aryl (1-20) al kyl §r Sﬂ‘?)kt h%éérfd%éﬂ%?{%”( §/&§ge%?@ﬁ)yia£dg8ﬁ>s’(& AQDRRIL hydroxy(1

substi t ut ed ¥m t h 4@haikylohdldl etC)slidy’ (3 -1H@epcioadiel dBtacyadentkylte2 Grabup, (1-
consisting o hal 0, nit , ' -4C) al kv
hydr xy( 1?40) al k9p3a11ﬁ<§%y5{-%C)af{@gfrk@f%%;}%%ﬁﬁﬂ%ﬁg? @Jf’g"‘)ﬁﬁ%,"@ g o

7-menber ed het er qayley latodf RIMPLIER Wy 1a8d MhcHR, iRyl BfBQ 40e3-6-0R170MBmMbRd
selected fromN, O or S, and which’is unsubstituted or substituted with one

to three substi noentemais hetrewyclic ongtsaisl haterapycdis nsigortipgpliyfcormmrisingnin r o,
;%gn?i_ hydroxy, a crlrijtigr? to {h% n_itflocg)eglat(&rll to v@fﬁ%ﬁ%%h KI&%%{tMed, JMRlRede4C) al kyl,
further heteroatoms selected from N, O or S, and wherein said heterocyclic ring
10 is optionally substituted by one to three substituents selected from the group
consisting of hydroxy, halo, or (1-4C)alkyl;

or R and R® are linked so that, together with the nitrogen atora to which they
are attached, they form a 4 to 10-membered heterocyclic ring, said heterocyclic
ring optionally comprising, in addition to the nitrogen atom to which R’ and R®
15 are attached, one or two further nitrogen atoms, and wherein said
heterocyclylic ring is optionally substituted on carbon by one to three

substituents selected from:

(@  halo, nitro, cyano, hydroxy, trifluoromethyl, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-

20 4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy, (1-4C)alkanoyl, halo(1-4C)alkyl,
N-[(1-4C)alkyl]amino, N,N-di-[(1-4C)alkyl]amino,

an aryl group which is optionally substituted with one to three substituents
selected from the group consisting of halo, nitro, cyano, hydroxy, amino, (1-
4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;

25 an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted with one
to three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-
4C)alkoxy;

a4, 5, 6 or 7-membered heterocyclyl group comprising up to three heteroatoms

30 selected from N, O or S, and which is unsubstituted or substituted with one to



4C) al koxy; a heterocyclyl-(1 -2C)al kyl group wherein the heterocyclyl

noi ety is carbon- 15 linked to the alkyl group and is either selected from
t he groupwoanes/®issng of a furanyl, tetrahydrofuranyl, peTaB2005/003355
tetrahydropyranyl, pyridinyl, pyrazinyl, thiazolyl, indolyl group, each of
which is unsubstituted or substituted with one to three substituents

sel ected fromthe group consisting of halo, nitro, cyano, hydroxy, am no,
(1 -4C) al kyl, hydroxy(1-4C)al kyl, hafd(1-4C)alkyl, (1 20 4C)al koxy, or the
het erocyclyl noiety is selected from 1, 3-di net hyl D pyrazol 5-yl,
35d|rrethyl-ll-|-p]>]/@azol 4-yl, andlrrethl-lH-lmdaz% ﬁ(i;r
sub-formula 111 redtifucRisRFlectes stom '@R@@‘]Poconflﬁﬁl’i‘%o Bedo, \}%‘éﬁ’ EVHIO X2 | s

selected froma Hal&(114) Ay aRd (135
integer d is O, 9(% %QQQO%)(?Q{&’}% 81%1?@0033%(55 )43yeach( Re, Rf,
RO and Rh group plces]kniy,l s independently selected from hydrogen or
(1-2C) al kyl; RO and R10 are independently selected from hydrogen,

(1-4CQ) al kyl, hydr{peydrdc %@(@b@ﬂkﬂ@b@ ﬂvhéi@)rﬁﬂhk;hbterdc&el@mmm salpkighally

(3-60) cycl oal kyl (1-2C) aI Ky (1- “)bal koxy(é 40% IE} or RO and R10 are
li nked so that, t%@@t@é@“ﬁm%eﬂ%g‘rfsﬁ% SYERNE FHRTEO IR 18R FTWBYORFE % Hac hed,
they forma 4-, 35; i sai d
het erocyclic ri ng 0;5 t{)oﬁg?p‘? g%gr g‘ﬁnﬁggql ﬂggéll ﬂ%ﬁkf{g%gmﬁt}%%ggn at om

to which RO and H@aﬂtybaﬁd(]aéﬁ)?ﬂkome or two further heteroatons sel ected
fromN, O or S, and wherein said heterocyclic ring 10 is optionally
substituted by Or(ﬂ)toat%jélgﬁoﬁtﬁbsﬁb -famgntsvsel ected fromthe group

consi sting of hydroxy, halo, or (1-4C) al kyl;
RIR¥N-[CRIR]-X* [CRle]g—

10 A%
wherein
X* is selected from a direct bond, or -O-;
integer fis 0, 1, or 2, with the proviso that integer fis at least 1 if X*is -0-;
integer gis 0, or 1;

15 each R, R, R* and R’ group present is hydrogen;

R!7 and R'® are each independently selected from hydrogen, (1-4C)alkyl, (3-
6C)cycloalkyl, or (3-6C)cycloalkyl(1-2C)alkyl; or

(c)  agroup of the sub-formula VI:
QZ-XS_YZ_
20 (VD)
wherein:

Y? is a direct bond or —[CR19R20]y- wherein integer y is 1 or 2 and R and R®
are independently selected from hydrogen or (1-2C)alkyl;

X° is selected from -O- or -C(O)-; and
25 Q? is selected from

a 4,5, 6 or 7-membered heterocyclyl group comprising up to three heteroatoms

selected from N, O or S, and which is unsubstituted or substituted with one to



or R7 and R8 are linked so that, together with the nitrogen atomto which
they are attached, they forma 4 to 1 O-nenbered heterocyclic ring, said
het er ocycwodeooarazmgy1opti onal |y conprising, in addition tectrleBoimsgen at om
to which R7 and R8 15 are attached, one or two further nitrogen atons, and
wherein said heterocyclylic ring is optionally substituted on carbon by one
to three substituents selected from_(a) halo, nitro, cyano, hydroxy,
trifluoronethyl, am no, carboxy, ca fbam)yl , hercapto, sul phanmoyl,

(1-4C)al kyl, hydroxy(1-4C)al kyl, (2 20 4C)al kenyl, (2 4C) al kynyl ,

(1- 4C)a|koxy, (1-4C) al kanoyl halo 1-4C) al kyl N- -4C) al kyl ] am no,
NN-di - [ (I - 4C) al kihrfeaﬁﬁ ﬁfétuelaﬁ selestpd é’P@Jbe muEHO?%StBI&Q é‘ﬁ%ﬂ P{P i tuted
with one to thre t o) @%@,s of hal o,
nitro, cyano, §¥ %ﬁﬁﬁﬁoﬁﬁcﬁﬁg %{ﬁg ?(rl A{%)gﬁtgxy%%le%é) al kyli éﬂ(ﬂg

hal o( 1- 4C) al kyI 4@Mkc(xy 4C) al koxy, 25 an aryl - (1-2C) al kyl wherein the aryl
noi ety is opti onaIIy substituted with one to three substituents sel ected

fromthe group camsiesddydiyl-f- 20?&11@1 g@édﬁx@heré}&&]@heteﬂoyyh’lﬂﬁmle@ms pptionally
(1-4C) al kyl, hydr oxg 1-4Q) al k

hal o(1-4C) al ky (1- 40 alk
5, 6%r 7-menber 8ebs t@f%’&b@ﬂwo @r%&g @BHW;I%@W&@IP@E{ %TPB%“%@E%%%S?

30 selected fro i I t ed vmth
one to WD 2006/ g@‘%‘@a‘?"@cﬁ%&%’%&@owwﬁé ele %&Eﬁﬂg{(?ﬁ %?SZI 1sug%a'(ielct ed
fromthe group cda3alkyli agl @GF4Galkoxynitro, cyano, hydroxy, am no, (1

-4C) al kyl , hydroxy(1-4C)al kyl, hal o(1-4C)al kyl, and (1- 4C)al koxy; a
heterocycl yl - (1 -3&)i@k&y he@fcypliovies edrhprides a hétcenaonh tHen Bnidetityodes is
optionally 5 substituted with one to three_substituents selected . fromthe

g7 oup consi s | ng CBFONHEIBOSHRTAY cEy aNGOT PUFCHRGR! RGN KRR Y
hydr ?0?/( 1- 4C) al ky}»'), Wﬁ@fl%a:&'béﬁ% ?Elnlfé'é)r dlﬁgl%m(, %elé&é@frlﬁﬂﬁ‘y, (b) a group of the

sub-
(@  (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-4C)alkenyl, (1-4C)alkanoyl, (1-
4C)alkoxy-(1-4C)alkyl, halo(1-4C)alkyl;

an aryl group which is optionally substituted with one to three
substituents selected from the group consisting of halo, nitro, cyano,

15 hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl,
and (1-4C)alkoxy;

an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted

with one to three substituents selected from the group consisting of

halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl,
20 halo(1-4C)alkyl, and (1-4C)alkoxy;

a 4,5, 6 or 7-membered heterocyclyl group comprising up to three
heteroatoms selected from N, O or S, and which is unsubstituted or
substituted with one to three substituents selected from the group
consisting of halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl,

25 hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is
optionally substituted with one to three substituents selected from the
group consisting of halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl,
hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;



RL 7RL SN [ CRR ] iX4- [CRKRI] g 10 (V) wherein X4 is selected froma
direct bond, or -0-; integer f is O, 1, or 2, with the proviso that integer
f is at |weboclo2sgs1X4 is -0-; integer g is 0, or 1; 15preaadB2B5008335 Rk and
Rl group present is hydrogen; R17 and R18 are each independently sel ected
from hydrogen, (1-4C) alkyl, (3- 6C)cycloal kyl, or

(3-6C) cycl oal kyl (1-2C)al kyl; or (c) group of the sub-fornula VI:

@- X5-Y2- 20 (VI) wherein: Y2 is a‘%i rect bond or -[CRL19R20]y- wherein
integer y is 1 or 2 and R19 and R20 are independently selected from

hydr ogen or (1-2C))a| kyl; X5 is sel elcﬁﬁ from-0- or -C(O-; and 25 Q is
selected froma @) 5 agosp offthedosmatad het er ocyclyl group conprising up to

three heteroatonms sel ected fror‘géN24 0 or_ S, and which is unsubstituted or

substituted with one to WO 2006ROR4AICICAY/IEB2005/ 003355 45 three

substituents selected fromthe group consisting of halo, nitro, cyano,

hydroxy, amino, (1-4C)alkyl, hydroxyMIMC) al kyl, hal o(1-4C)al kyl, and (1-

4C) al koxy; a heterocyclyl-(1 -2C)al kyl group wherein the heterocyclyl

noi ety is optionahégin 5 substituted with one to three substituents sel ected

fromthe group consisting of halo, nitro, cyano, hydroxy, am no,

(1-4¢) al kyl, hydifeekft id6)iabky) , hal o(1- 4C)alkyl, and (1-4C) al koxy; and,

if said heterocyclic ring conprises a nitrogen atomthen said nitrogen is
each R™ and R" group present is hydrogen;

R%and R* are each independently selected from hydrogen or (1-4C)alkyl; or
(¢)  agroup of the formula VIIL:
Q*X -y

10 (VIID)

wherein Y is a direct bond or -[CR* R*®],- wherein z is 1 to 2 and R* and R*

are independently selected from hydrogen or (1-2C)alkyl;

X is selected from -O- or -C(O)-, if Y is -[CR®R*],-, and if Y* is a direct
bond, X° is selected from —S-, -SO-, -SO,- or -C(O)-; and

15 " Q% s selected from (1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
2C)alkyl,

a4, 5, 6 or 7-membered heterocyclyl group comprising up to three heteroatoms
selected from N, O or S, and which is unsubstituted or substituted with one to
three substituents selected from the group consisting of halo, nitro, cyano,

20 hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-
4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is optionally

substituted with one to three substituents selected from the group consisting of

halo, nitro, cyano, hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-
25 4C)alkyl, and (1-4C)alkoxy;

and wherein any non-aromatic heterocyclyl group within a R!? substituent group

optionally bears 1 or 2 oxo substituents;



optionally substituted by one or nore substituent groups (for exanple 1, 2
or 10 3), which may be the sane or different, selected from (a)

(1- 4C) al kyb,20bwydusaxy ( 1- 4C) al kyl, (2-4C)al kenyl, (1-4C) alrkamgBebos/0033ss

4C) al koxy- (1-4C)al kyl, hal o(1-4C)al kyl; an aryl group which is optionally
substituted with one to three substituents selected fromthe group
consisting of halo, nitro, cyano, 12 hydr oxy, am no, (1-4C)al kyl,
hydroxy(1-4C)al kyl, hal o(1-4C)alkyl, Tand (1-4C) al koxy; an aryl-(1-2C) al kyl
wherein the aryl noiety is optlonally substituted wth one to three
substi tuents §el ect ed fromthe group consisting of halo, nitro, cyano,
hydr oxy:4) ani oIS eoﬁ?é) Wyl , hydroxy(1-4Qal kyl, 20 halo(1-4Q)alkyl, and
(1-40 al koxy; 4, 5, 6 or 7- member ed heterocycl roup conprising up to
three het er(@ato@d‘g@e@cﬁy@ﬂ%fmml‘ﬂl @)dﬂiylshY@lfﬁ&ygim(g)ﬁﬂw ofinsubstituted or
substituted with one to three substituents selected fromthe group

consi sti ng dii) halacgrowp ofrswb-foymmle IT:hydr oxy, ami no, (1-4C)al kyl, 25

hydr oxy( 1-4C) al kyl, hal o(1-4C)al kyl, and (1 4C) al koxy; a

het er ocycl yl - (1- 2C) al kyl = gr oRfRIMGECRARY],OH[CRIRE,ocycl yI noi ety is
optionally substituted with one to three substituents selected fromthe
groups consi sting of halo, nitro, cyangj hydroxy, am no, (1-4C)alkyl,

hydr oxy( 1-4C)al kyl, hal o(1-4C) al kyl, and (1-4C)al koxy; WD 2006/ 024841
PCT/ GB2005/ 003355Vhé}§1n( b) a group of the formula VII: R23R24N- [ CR nRn] h-
(M1) wherein 5 integer his 0, 1, or 2; each R'"" and R group present is

hydrogen; X! is selected from a direct bond, or -O- ;
integer ais 1, 2, or 3;
integer bis 0, 1, or 2;

10 each R?, R®, R® and R group present is independently selected from hydrogen
or (1-2C)alkyl;

R and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-
4C)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-6C)cycloalkyl(1-2C)alkyl; (1-
4C)alkoxy(1-4C)alkyl;

15 an aryl(1-2C)alkyl group the aryl moiety of which is unsubstituted or
substituted with one to three substituents selected from the group consisting of

halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

a4, 5, or 6-membered heterocyclyl group comprising up to three heteroatoms
selected from N, O or S, and which is unsubstituted or substiiuted with one to

20 three substituents selected from the group consisting of halo, cyano, hydroxy,
amino, (1-4C)alkyl, or (1-4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group and is either selected from the group consisting of a
furanyl, tetrahydrofuranyl, pyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl,

25 thiazolyl, indolyl group, each of which is unsubstituted or substituted with one
to three substituents selected from the group consisting of halo, cyano,
hydroxy, amino, (1-4C)alkyl, halo(1-4C)alkyl or (1-4C)alkoxy, or the
heterocyclyl moiety is selected from 1,3-dimethyl-1H-pyrazol-5-yl, 3,5-



R23and R24 are each independently selected from hydrogen or (1-4C)al kyl; or
(c) a group of the fornmula VIT11: @3-X6-Y3 10 (VIII) wherein Y3 is a direct
bond or -WO6Ra&R26447Z wherein z is 1 to 2 and R25 and R26pcarasoesiepssadent |y
sel ected from hydrogen or (1-2C)alkyl; X6 is selected from-0- or -C(O) -,
if Y3is -[CR23R24]Z , and if Y3 is a direct bond, X6 is selected from
-S, -SO, -S2- or -C(O-; and is B is selected from (1-4C) al kyl,

(3-6C) cycl oal kyl, (3-6C)cycl oal kyl (I -4820) al kyl, a 4, 5, 6 or 7-nmenbered

het er ocycl yl group conprising up to three heteroatons selected fromN, O
or S, and which is unsubstituted or substituted with one to three
substituents sel etimsthyllépyaeldrdugndbrmsthstilagingfazedidayl nitro, cyano, 20
hydr oxy, am no, (1-4C)al kyl, hydroxy(1l-4C)al kyl, halo(1-4C) al kyl, and (1-
4C) al koxy; a het ez geoyp lof bul(-fora@adllky| group wherein the heterocyclyl noiety
is optionally substituted with one to three substituents selected fromthe
group consisting of halo, RERG-[CRRIGXhYEREBS- ami no, (1-40)al kyl ,

hydr oxy(1-4C)al kyl, halo(1- 25 4C) al kyl, and (1-4C)al koxy; and wherein any
non-aromati c heterocyclyl group withi@® R b substituent group optionally
bears 1 or 2 oxo substituents; WO 2006/ 024841 PCT/ GB2005/003355 47 14) R b
is selected fromygdrginhydrogen, cyano, am no, (1-4C)alkyl,

hydroxy(1-4C)al kyl; or (ii) a group of sub-forrmula Il: R7/RBN-[ CRaRb]a

X -[CRRA] b- 5 (1'1%2 jsWBREfRH From a direct bond, or -O-;

integer ¢ is 1, 2 or 3;
integer dis 0, 1, or 2;

each R®, R, R® and R" group present is independently selected from hydrogen
10 or (1-2C)alkyl;

R’ and R are independently selected from hydrogen, (1-4C)alkyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, or R® and R'¥ are linked so that,
together with the nitrogen atom to which they are attached, they form a 4, 5-, or
6-membered non-aromatic heterocyclic ring, said heterocyclic ring optionally
15 comprising, in addition to the nitrogen atom to which R’ and R" are attached,
one or two further heteroatoms selected from N, O or S, and wherein said
heterocyclic ring is optionally substituted by one to three substituents selected

from the group consisting of hydroxy, halo, or (1-4C)alkyl,

or R” and R® are linked so that, together with the nitrogen atom to which they
20 are attached, they form a 4 to 8-membered heterocyclic ring, said heterocyclic
ring optionally comprising, in addition to the nitrogen atom to which R’ and R®
are attached, one or two further nitrogen atoms, and wherein said
heterocyclylic ring is optionally substituted on carbon by one to three

substituents selected from:

25 (a) halo, cyano, hydroxy, trifluoromethyl, amino, (1-4Cjaikyl, hydroxy(1-
4C)alkyl, halo(1-4C)alkyl, N-[(1-4C)alkyl]amino, N,N-di-[(1-
4C)alkyl]amino,

an aryl group which is optionally substituted with one to three



X1l is selected froma direct bond, or -0- ; integer ais 1, 2, or 3
integer bis 0, 1, or 2; 10 each Ra, Rb, R and Rd group present is

i ndependembl2gosaehsmet ed from hydrogen or (1-2C)al kyl; RPcamGB20%/m@B35

i ndependent|y sel ected from hydrogen; (1-6C)alkyl; hydroxy(l- 4C) al kyl;
(2-4C)al kenyl; (3-6C)cycloal kyl; (3-6C)cycloal kyl (1-2C)al kyl; (1-

4C) al koxy(1-4C) al kyl; 15 an aryl (1-2C)al kyl group the aryl noiety of which
i s unsubstituted or substituted wit® one to three substituents sel ected
fromthe group consisti ng of halo, cyano, hydroxy, amino, (1l-4Calkyl, or

(1-4C) al koxy; a 4, 5, or 6-nenbered heterocyclyl gr.ou risi
t hree het eroat ons selslé]éﬁt’éltfnfsrs@lﬁcﬁd fEPI%Fh%TO‘éh?PWPE%gf ]%ﬁrrp E‘i?’f‘{??‘g

substi' Cuted with one ). S selected fromthe group
consi sting of halo, cyg{r?lr(l)o %ﬁ‘%ﬂ?{dﬁ? &Jg (FPEH{%? -40) al kyI or (1-4C) al koxy; a

het er ocycl yl - (1- 20 aI K e ar bon-

|l inked to the al kyl Hga(??%)mﬁ]( Ydﬁerem @@ﬁ{g?@ éﬂtlﬁ%y%légﬁ%oga sting
of a furanyl, tet rathtpeBnertaliee sibstiayls, sele&tbdﬁdtbyldﬂlergym@mdnmsmygmﬁl nyl,
pyrazinyl, 25 thiazol )Qa i ndol group,, each %@rda nsubstituted or
substituted with one Dhelp,criee X‘H%Y’lal“ﬂ’é‘ht@ §8‘|‘]E f‘}’ K& group

consi sting of halo, cyano, hydroxy, am no, (]1 4C) al kyl , hal O(tl 4C) al kyl or
(1-4C) al koxy, or the aHbﬁePb@‘}llﬂrl}her@ﬁﬁeéQrs?cycb’ SEQUBQOEIPTISHIgHD to thr

L3 d ety | oy azql Syl RS 2006/ 20840 RTLCRRANG. PRTATS, 40

di et hyl -1 H pyrazol - i a group o
sub-formula I'11: RORLGNh§tEReRilitrohd t{) iRy ivkauerfts k¢lycted fratmethe group
consisting of halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-
10 4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is a
4, 5, or 6-membered heterocyclyl group comprising up to three
heteroatoms selected from N, O or S and is optionally substituted with
one to three substituents selected from the group consisting of halo,

15 cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

(b)  a group of the sub-formula VI:

Q-X5-Y2
(VD)
wherein:
20 Y? is a direct bond or —[CRwRZO]y— wherein integer y is 1 or 2 and R and R?

are independently selected from hydrogen or (1-2C)alkyl;
X’ is selected from -O- or -C(O)-; and
Q* is selected from

a4, 5, or 6-membered heterocyclyl group comprising up to three heteroatoms

25 selected from N, O or S, and which is unsubstituted or substituted with one to
three substituents selected from the group consisting of halo, cyano, hydroxy,
amino, (1-4C)alkyl, or (1-4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is a 4, 5, or



X2 is selected froma direct bond, or -0-; integer cis 1, 2 or 3; integer
dis 0, 1, or 2; each Re, RRy, RO and Rh group present is independently

sel ect ed woamdneassogen 10 or (1-2C) al kyl; RO and R10 areTiGBleqmanssEat | y

sel ected from hydrogen, (1-4C)alkyl, (3- 6C)cycloal kyl,

(3-6C) cycl oal kyl (1-2C) al kyl, or RO and R10 are |linked so that, together
with the nitrogen atomto which they are attached, they forma 4, 5-, or

6- menber ed non-aronmatic heterocycli coPi ng, said heterocyclic ring
optionally 15 conprising, in addition to the nitrogen atomto which RO and
R10 are attached, one or two further heteroatons selected fromN, (8 or S,
and wher ei n sai d 6-membeigd hieterasyelyhgrorn cerpprigpa PP {o bussdicterogtens ssledsd to

t hree substituen Ol st : hal o, or
(140 al kyl  or 1PN ERer Y and fURbRALEE BRI EbCNS e RUBHRIHS, 12 o
atom t o whi ch t haylect20 fmnethatetamphedsistidpeyf Habo, Ryanod hydro8y,mertber(éd
heterocyclic ring, said heterocyclic ring optionally conprising, in
addition to the ﬂiq)?]g@j]eﬁr&r@)é)aﬁ%?xﬁhi ch R7 and R8 are attached, one or two
further nitrogen atons, and wherein said _heterocyclylic ring i.s optionally
substi t ut ed 204, if a#id datesgeyelieripg capprisss a giffrgen pirshthsnsaiddiiednis om 25 (a)

hal o, cyano,.. hydr [ £ LhQ, |5, XY fobis

40) al kyAPORAHs,TpSed, %‘%ﬁe 0@()?{%&@6&%% (ﬁ‘%%%%“ﬁ%?/ 2T *13)(,({&1%) a|£n|1a§/' ]

am no, bythakathe & diffrentiselecied fropt:i onal |y substituted with one to three WO
2006/ 024841 PCT/ GB2005/ 003355 49 substituents selected fromthe group

consi sting of hal(a% CYRUT)altyl hodewxy(1200)akkyl, (34451, (1-4D)alkdncdC) (@4 koxy;
an aryl-(1-2C)al kyl wherein the aryl noiety is optionally substituted wth
one to three substitueHtlioaydttteddlkylom t he group consisting of

10 an aryl group which is optionally substituted with one to three
substituents selected from the group consisting of halo, cyano, hydroxy,
amino, (1-4C)alkyl, or (1-4C)alkoxy;

an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted
with one to three substituenis selected from the group consisting of

15 halo, cyano, hydroxy, amino, (1-4C)alkyl,or1-4C)alkoxy;

a 4,5, or 6-membered heterocyclyl group comprising up to three
heteroatoms selected from N, O or S, and which is unsubstituted or
substituted with one to three substituents selected from the group
consisting of halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-

20 4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is a
4,5, or 6-membered heterocyclyl group comprising up to three
heteroatoms selected from N, O or S, and is optionally substituted with
one to three substituents selected from the group consisting of halo,

25 cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;
(b)  a group of the formula VIL:
RPR*N-[CR™R™;-
(Vi)

wherein



5 hal o, cyano, hydroxy, am no, (1-4C)alkyl, or (1-4C) al koxy; a 4, 5, or

6- menbered heterocyclyl group conprising up to three heteroatons sel ected
from N, Oworodyo2asad whi ch is unsubstituted or substit utred/eB20#5/008855t 0

t hree substituents selected fromthe group consisting of hal o, cyano,
hydroxy, am no, (1-4C)alkyl, or (1 10 4C)al koxy; a heterocyclyl-(1-2C) al kyl
group wherein the heterocyclyl noiety is a 4, 5, or 6-nenbered

het er ocycl yl group conprising up to hree heteroatons selected fromN, 0
or Sand is optionally substituted wwith one to three substituents sel ected
fromthe group consisting of halo, 15 cyano, hydroxy, am no, (1-4C) alkyl,
or (1-4C)al koxy; (b) egirdupOok. ®Re sub-formula VI: Q@-X5-Y2- (V)
wherein: 20 Y2 is a direct_bond or -[CRI9R20]y- wherein integer y is 1 or 2
and R19 and R20 are icacleRenndRl pxouparesenidd hjdrogeriydr ogen or (1-2C) al kyl ;
X5 is selected from-0-_ or -C(O-; and @ is selected froma 4, 5, or

6- nenber ed het er ocycl R*apd Rip areeagph indepepdemtlyt selackadefeorh dydrogen on@l- 25
selected fromN, O or 4§ }% d which is unsubstituted or substituted with one
to three substituent $Q¥K¥Ped fromthe group consisting of halo, cyano,
hydroxy, amno, (1 -4Qalkyl, ar (1 -4C)al koxy; a heterocyclyl-(1-2C) al kyl
group wherei n t hdChet @rBeYRPif eﬁ%ﬁ%‘é@"lﬁ?a 4, 5, or WD 2006/ 024841

PCT/ GB2005/ 003355 50 6-nmembered hetgrocyclyl group conprising up to three
het eroatons selected fromN, 0 or @,-Xaﬁé'i s optionally substituted with
one to three substituents selected fromthe group consisting of halo,
cyano, hydroxy, amino, (1- (VIII)

wherein Y° is a direct bond or -[CR**R*],- wherein z is 1 to 2 and R* and R*

are independently selected from hydrogen or (1-2C)alkyl;

10 | XS is selected from -O- or -C(O)-, if Y* is -[CR®R?*],-, and if Y* is a direct
bond, XS is selected from —S-, -SO-, -SO,- or -C(0)-; and

Q3 is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
2C)alkyl,

a4, 5, or 6-membered heterocyclyl group comprising up to three heteroatoms

15 selected from N, O or S, and which is unsubstituted or substituted with one to
three substituents selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-
4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is a 4, 5, or
20 6-membered heterocyclyl group comprising up to three heteroatoms selected

from N, O or S, and is optionally substituted with halo, nitro, cyano, hydroxy,

amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and (1-4C)alkoxy;

and wherein any non-aromatic heterocyclyl group within a R'® substituent group

optionally bears 1 or 2 oxo substituents;
25
15)  R™Mis selected from:

6)) hydrogen, amino, (1-4C)alkyl; or



4C) al kyl, or (1-4C)alkoxy; 5 and, if said heterocyclic ring conprises a
nitrogen atomthen said nitrogen is optionally substituted by one or nore
subst it uewo 2gesmapsi1 (f or exanple 1, 2 or 3), which may IpeTidB206GANE3Sr
different, selected from (a) (1-4C)al kyl, hydroxy(1-4C)alkyl,

(2-4C) al kenyl, (1-4C) al kanoyl, (1- 4C)al koxy-(1-4C al kyl; 10 an aryl group
which is optionally substituted with_one to three substituents sel ected
fromthe group consisting of halo, c?rgno, hydr oxy, am no, (1-4C)alkyl, or
(1-4C) al koxy; an aryl-(1-2C)al kyl wherein the aryl noiety is optionally
substituted wth one to three substituents selected fromthe group

consi sting &1 18 gHHPP! sehdpEuladby oxy, amino, (1-4C) al kyl, orl-4C)al koxy; a
4, 5, or 6-nenbered heterocyc{ﬂél "%rgup cqnprising up to three heteroatons
selected fromN, 0 or S, andRMNCRBR B kdsdb& Rilot ed or  substituted with
one to three substituents selected fromthe group consisting of halo,
cyano, hydroxy, amno, (1-4C)alkyl, odI)(1 20 4C)al koxy; a

het er ocycl yl - (1- 2C) al kyl group wherein the heterocyclyl noiety is a 4, 5,
or 6-nmenbered hetvdtepgincl yl group conprising up to three heteroatons
selected fromN, O or S, and is optionally substituted wwth one to three

subst4 tuent s sel egtiggelédieFrbhe dfRtPoropsi®t i ng of hal o, 25 cyano, hydroxy,
am no, (1-4C alkyl, or (1-4C) al koxy; (b) a group of the formula VII:
R23R24N- [ CRnR" ] qﬁteééfla,!j); L%gggi n WO 2006/ 024841 PCT/ GB2005/ 003355 51
integer his 0, 1, or 2;

integer bis 0, 1 or 2;

each R?, R®, R® and R? group present is independently selected from hydrogen
or (1-2C)alkyl;

10 R’ and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-
4C)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-6C)cycloalkyl(1-2C)alkyl; (1-
4C)alkoxy(1-4C)alkyl;

a phenyl(1-2C)alkyl group, the phenyl moiety of which is unsubstituted or
substituted with one to three substituents selected from the group consisting of

15 halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

a4, 5, or 6-membered heterocyclyl group selected from azetidinyl,

pyrrolidinyl, morpholinyl, tetrahydrofuranyl, furanyl, tetrahydropyranyl,

piperidinyl, piperazinyl, pyrrolyl, pyrazolyl, imidazolyl, pyranyl, and

pyridinyl, and wherein each heterocyclic group is unsubstituted or substituted
20 with one to three substituents selected from the group consisting of halo,

cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group, and is either selected from the group consisting of a
furanyl, tetrahydrofuranyl, pyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl,

25 thiazolyl, indolyl group, each of which is unsubstituted or substituted with one
to three substituents selected from the group consisting of halo, cyano,
hydroxy, amino, (1-4C)alkyl, halo(1-4C)alkyl or (1-4C)alkoxy, or the
heterocyclyl moiety is selected from 1,3-dimethyl-1H-pyrazol-5-yl, 3,5-
dimethyl-1H-pyrazol-4-yl, and 1-methyl-1H-imidazol-4-yl;



each R and RR group present is hydrogen; R23and R24 are each independently
sel ected from hydrogen or (1- 4Calkyl; or 5 (c) a group of the formula
VITT:  QwiGed6d24adil 1) wherein Y3 is a direct bond or PrCRARRMG3355Wher ei n
zis 1to 2 and R25 and R26 are independently selected from hydrogen or
(1-2C)al kyl; 10 X6 is selected from-0- or -C(O-, if Y3 is -[CR23R24]Z ,
and if Y3 is a direct bond, X6 is selected from-S-, -SO, -SO2- or
-C(O-; and B is selected from (1-4§:§al kyl, (3-6C)cycl oal kyl,

(3-6C) cycloal kyl (1- 2C alkyl, a 4, 5, or 6-nenbered heterocyclyl group
conprising up to three heteroatons 15 selected fromN, 0 or S, and which

i s unsubstit ut ed adFoRRekbtigradallk h one to three substituents sel ected

fromthe group consisting of halo, neitro, cyanq, hydroxy, ani no,
(1-40) al kyl, hydroxyl -4C)al WR%HI%@&@@[&&R?@]&and (1 - 4C)al koxy; a

het er ocycl yl - (1- 2C) al kyl group wherein the heterocyclyl noiety is a 4, 5,
or 20 6-nenbered heterocyclyl group @)prising up to three heteroatons
selected fromN, O or S, and is optionally substituted with halo, nitro,
cyano, hydroxy, wvdmrdin, (1 -4C)al kyl, hydroxy(1-4C) al kyl, halo(l -4C)al kyl,
and (1-4C)al koxy; and wherein any non-aromati c heterocyclyl group within a

Ri b substituent graypeledi@d fromal divecbBaidS od-@f 2 0x0 substituents; 25 15) R b
is selected from (i) hydrogen, am no, (1-4C)alkyl; or WD 2006/ 024841
PCT/ GB2005/ 003355(e9¢ o isi 1), 28r@F oup of sub-formula I1:

integer dis 0, 1, or 2;

each R®, RY, R® and R" group present is independently selected from hydrogen
or (1-2C)alkyl;

10 R’ and R'° are independently selected from hydrogen, (1-4C)alkyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, or R’ and R are linked so that,
together with the nitrogen atom to which they are attached, they form a 4, 5-, or
6-membered non-aromatic heterocyclic ring, selected from the group
consisting of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, and morpholinyl,

15 and wherein said heterocyclic ring is optionally substituted Ly hydroxy, halo,
or (1-4C)alkyil,

or R” and R® are linked so that, together with the nitrogen atom to which they
are attached, they form a 4 to 8-membered heterocyclic ring selected from the
group consisting of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 3-

20 azabicyclo[3.1.0Thexyl, hexahydropyrrolo[3,4-c]pyrrolyl, 7-
azabicyclo[2.2.1]heptyl, and 2-azabicyclo[2.2.2]octyl, and wherein said
heterocyclylic ring is optionally substituted on carbon by one to three

substituents selected from:

(a) halo, cyano, hydroxy, trifluoromethyl, amino, (1-4C)alkyl, hydroxy(1-
25 4C)alkyl, halo(1-4C)alkyl, N-[(1-4C)alkyl]amino, N,N-di-[(1-
4C)alkyl]amino;

a phenyl group which is optionally substituted with rns to three
substituents selected from the group consisting of halo, cyano, hydroxy,
amino, (1-4C)alkyl, or (1-4C)alkoxy;



R7R$N- [ CRaRb] a XI -[CRRd] b- (I1) wherein: 5 X1 is selected froma direct
bond, or -0-; integer ais 1, 2 or 3; integer bis 0, 1 or 2; each Ra, Rb,
Rc and Rawgroes2pssesent i s i ndependently sel ected from IpgarGEe05/008355

(1-2C) al kyl; 10 R7 and R8 are independently sel ected from hydrogen;

(1-6C) al kyl; hydroxy(1- 4C)al kyl; (2-4C)al kenyl; (3-6C)cycloal kyl;

(3-60C) cycl oal kyl (1-2C)al kyl; (1- 4C) al koxy(1-4C) al kyl; a phenyl (1-2C) al kyl
group, the phenyl noiety of which i s°finsubstituted or substituted with one
to three substituents selected fromthe group consisting of 15 hal o,

cyano, hydroxy, am no, (1- 4(:% al kyl, or (1-4C) al koxy; a. 4, 5 or 6-nenbered
het erocyclyl group seladhesyl-¢l r%@hﬁﬂ(ﬂbwhaieﬁyﬂlephwﬂF@F?tﬁﬂ%ﬁntlonﬁlgﬁf phol i nyl ,

tetranydrofurany!, 1yl SHGANIS 8 ARMuen ®LABILEH e plopp 821 N

pyrrolyl, pyrazolyl azo pyrany pyrl di ny rein each
het erocyclic group is oonssﬂngmﬂhﬂcedymo hyrhsxy,tauhmi (24Qwlkhl, on@-t o t hree
substituents sel ected from the group consisting of halo, cyano, hydroxy,
ami no, (1-40) al kyl, or*alk -al koxy; a heterocyclyl-(1-2C) al kyl group
wherein the het erocyclyl noi ety is carbon- |inked to the al kyl y(i)up, and

is either selected frdhther giesmpeshiatapeyedyl group selag rfgﬂmazetldm

thi azol vl indoryl or dug iR Ao L P (s )t it o0
with one to three sulisﬁriﬁydﬁo]iysalmmpqmﬂdlyﬂrpmp\araimylgpyauﬂylcpmizcslm ng of hal o,
cyano, hydroxy, am nq, ) al k

the heterocyclyl noi é%‘ng@ &yé%l{yévc?ng filyg%&lﬁ@%lwg&&é&’ %él(ﬂl%ogy;/l o

3, 5- di met hyl - 1H pyr azobsftudel wi\6heko MREOWbslifdehiisciagel fifmythe gMfap
2006/ 024841 PCT/ (B2005/ 003355

10 consisting of halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-
4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is
selected from azetidinyl, pyrrolidinyl, morpholinyl, tetrahydrofuranyl,
furanyl, tetrahydropyranyl, piperidinyl, piperazinyl, pyrrolyl, pyrazolyl,
15 imidazolyl, pyranyl, and pyridinyl, and is optionally substituted with
one to three substituents selected from the group consisting of halo,

cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;
(b)  a group of the sub-formula VI:
QE-X5-y
20 (VD)
wherein:

Y? is a direct bond or —[CngRzo]y- wherein integer y is 1 or 2 and R" and R?®
are independently selected from hydrogen or (1-2C)alkyl;
X° is selected from -O- or -C(0)-; and

25 Q? is selected from
a4, 5, or 6-membered heterocyclyl group selected from azetidinyl,
pyrrolidinyl, morpholinyl, tetrahydrofuranyl, furanyl, tetrahydropyranyl,
piperidinyl, piperazinyl, pyrrolyl, pyrazolyl, imidazolyl, pyranyl, and pyridinyl,

and which is unsubstituted or substituted with one to three substituents selected



53 a group of sub-formula Il1: RORIN-[CReRf], X2-[ CRgRh]a- (lIl) wherein:
5 X2 is selected froma direct bond, or -0-; integer cis 1, 2 or 3;

i nt eger dwo=0k/0248410r 2; each Re, Rf, Rg and Rh group presazB20058003355

i ndependent|ly sel ected fromhydrogen or (1-2C)alkyl; 10 RO and R10 are .

I ndependent |y sel ected from hydrogen, (1-4C)alkyl, (3- 6C)cycloal kyl,
(3-6C) cycl oal kyl (1-2C)al kyl, or RO apd R10 are linked so that, together
with the nitrogen atomto which theys?-;lre attached, they forma 4, 5-, or

6- menbered non-aronmatic heterocyclic ring, selected fromthe group

consi sting of azetidinyl, pyrrolidinyl, piperidinyl, piperaziny], d
nor phol i nyl , 15 fomythgieseun Gonsisting eldiad. 659, Ndﬁoﬁwlgodgt‘&éﬁ]&ﬁ’)‘?r ?ﬂ
substituted by hiﬁ@ré’ﬁéﬁx .halo, or (1-4C)alkyl; or R7 and R8 are |inked so
t hat, together vvit% t ey’nitrogen atomto which they are attached, they
forma 4 to 8-ne h 1.C_[] r .

consi sting of az g’?l %éﬁ?%%%"%ggl‘?%ﬁ%gﬁ?}fp Bi@r%igﬁﬁ%lﬁ%ﬁtoc 9%&%@?%?%%%%?“?20
azabi cycl o[ 3. 1. Olffvex ¥2etidigk PyidLidipyt, hdrphdingt, edtphydoliytnyl/furagdbi cycl of 2. 2.
1] heptyl, and 2-azabicyclo[ 2.2, 2].octyl, and wherein said,. heter O(i clylic
ring 5s optional I§rahydEopytanykaipstidiayh BB RyIod ] Pyaeelyls tidesaltlent s

lected f | - i o,
?i 2%) al kylr ?mhyg%%‘?%%nig%@% E%‘fjfsq’ﬁﬁ?%%ﬂf’.J)ﬂ%"ﬁf‘%ﬁ&}%ﬁe{?@& al kyl ] ani no,
N, N-di -[ (1- 4C) alskdtiteentssz]ectedfivemte growueonatsting of kaloptyaon diytisoxyudsinot ut ed

with rne to three tituen el ected fromthe group consisting of hal o,
cyano, hydr oxy, (1-4%.jal.)liyl, orﬁ-ié)aﬁ(oxy; 9 P g9

and, if said heterocyclic ring comprises a nitrogen atom then said nitrogen is
10 optionally substituted by one or more substituent groups (for example 1, 2 or

3), which may be the same or different, selected from:

(8  (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-4C)alkenyl, (1-4C)alkanoyl, (1-
4C)alkoxy-(1-4C)alkyl;

a phenyl group which is optionally substituted with one to three
15 substituents selected from the group consisting of halo, cyano, hydroxy,
amino, (1-4C)alkyl, or (1-4C)alkoxy;

a phenyl-(1-2C)alkyl wherein the aryl moiety is optionally substituted
with one to three substituents selected from the group consisting of

halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

20 a4, 5, or 6-membered heterocyclyl group selected from azetidinyl,
pyrrolidinyl, morpholinyl, tetrahydrofuranyl, furanyl,
tetrahydropyranyl, piperidinyl, piperazinyl, pyrrolyl, pyrazolyl,
pyrazinyl, pyrimidinyl, imidazolyl, pyranyl, and pyridinyl, and wherein
said heterocyclyl group is unsubstituted or substituted with one to three

25 substituents selected from the group consisting of halo, cyano, hydroxy,
amino, (1-4C)alkyl, or (1-4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is

selected from azetidinyl, pyrrolidinyl, morpholinyl, tetrahydrofuranyl,

furanyl, tetrahydropyranyl, piperidinyl, piperazinyl, pyrrolyl, pyrazolyl,
30 pyrimidinyl, imidazolyl, pyranyl, and pyridinyl, and is optionally



am no, (1-4C)al kyl, or (1-4C)al koxy; WD 2006/ 024841 PCT/ GB2005/ 003355 54 a
phenyl - (1- 2C) al kyl wherein the phenyl noiety is optionally substituted
with one wo 2béwmesssubstit uents sel ected fromthe group pcoms2e6s0g3sef hal o,
cyano, hydroxy, am no, (1-4Calkyl, or (1- 4C)al koxy; 5 a 4, 5, or

6- menbered heterocyclyl group selected fromazetidinyl, pyrrolidinyl,

nmor phol i nyl , tetrahydrofuranyl, furagg t et rahydr opyranyl, piperidinyl,

pi perazinyl, pyrrolyl, pyrazolyl dazol yl, pyranyl, and pyridinyl, and
which is unsubstituted or substituted with one to three substituents
selected fromthe group, 10 consi sting _of hal o ({: dr oxy, am no,

(1-4C) al kyl, or (1- 4@)1 tﬁ‘&i@“@%@ﬁ‘eﬂﬁﬁf&/ﬂbﬂtu?ltsé%%? éPméh%E@“Rherel n the
heterocyclyl noiety i a ’

nmor phol i nyl, tet rahydr%g ur ar%c/c}fqﬁl %Hr?y %%Dg}zr yd%éy %ﬂr% Bly{)ll peridinyl,

pi perazi nyl, pyrrolyl 4@Qylkazppnoups; 15 i mdazolyl, pyranyl, and pyridinyl,

and is optionally substituted wth one to three substituents sel ected from
the group consi stbng afgrfig & the Eyants Vilydr oxy, amino, (1-4C)alkyl, or
(1-4C) al koxy; (b) a group of the sub-fornula VI: Q-X5-Y2- 20 (VI)

wherejn: Y2 is a direct bond or r%? f-Wherein integer y is 1 or 2
and R19 and R20 are |ndependently seI ected from hydrogen or (1-2C)alkyl;
X5 is selected from-0- or -C(O) - 25 2 is selected froma 4, 5, or

6- menber ed heterocyclyl group sel ect ed IPr om azeti di nyl,

wherein
integerhis 0, 1, or 2;
each R™ and R" group present is hydrogen;

10 R*and R* are each independently selected from hydrogen or (1-
4QC)alkyl; or
(c)  agroup of the formula VIII:
Q3-X6_Y3_
(VIID)
15 wherein Y? is a direct bond or -[CR*R*],- wherein z is 1 to 2 and R** and R
are independently selected from hydrogen or (1-2C)alkyl;

X¢ is selected from -O- or -C(O)-, if Y* is [CR*R**],-, and if Y* is a direct
bond, X8 is selected from -SO,- or -C(O)-; and

Q’ is selected from (1-4C)alkyl, (3-6C)cycloalkyl,

20 a4, 5, or 6-membered heterocyclyl group selected from azetidinyl,
pyrrolidinyl, morpholinyl, tetrahydrofuranyl, furanyl, tetrahydropyranyl,
piperidinyl, piperazinyl, pyrrolyl, pyrazolyl, pyrimidinyl, imidazolyl, pyranyl,
and pyridinyl, said heterocyclyl group being unsubstituted or substituted with
one to three substituents selected from the group consisting of halo, nitro,

25 cyano, hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-4C)alkyl, and
(1-4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is selected



pyrrolidinyl, norpholinyl, tetrahydrofuranyl, furanyl, tetrahydropyranyl,

pi peridi nyl, piperazinyl, pyrrolyl, pyrazolyl, imdazolyl, pyranyl, and
pyri di nylwo 2eeeth2ygaiich is unsubstituted or substituted wpth/gBreos03158r ee
substituents sel ected WO 2006/ 024841 PCT/ GB2005/ 003355 55 fromthe group
consi sting of halo, cyano, hydroxy, am no, (1-4C)alkyl, or (1- 4C)al koxy; a
het erocycl yl - (1-2C) al kyl group wherein the heterocyclyl noiety is selected
fromazetidinyl, pyrrolidinyl, rmrph%?i nyl, tetrahydrofuranyl, furanyl, 5

t etrahydropyranyl, piperidinyl, piperazinyl, pyrrolyl, pyrazolyl,

i mdazolyl, pyranyl, and pyridinyl, and is optionally sybstituted with one
to three substi fig8htzetidiay, @Wﬁllfilflﬁlﬂ{f{oﬁ@%ﬁﬁt@@ﬁ%@@ﬁ?wgf a0y 0, cyano,
hydr oxy, am no, , foe] = ; i i clic
ring conprises ate(nhlja;h ?%3)8@#%{'10%@% (gﬁr!}ygﬁ@%%ﬁp@ﬁ%péﬁ@%&%@%y
substituted by omaidazolyhiperanyibsid pyradihylgamiiseptibmallysubstipited Withdneito 3)

whi ch may be the sane or, differen selected fram ( 1 -4C) al kyl,

hydr oxy( 1- 4C) al kylree pubslitsrnis ﬁ%lﬁii?é from thg gyonpEQRFSHne (?t)f-a{o’ nitro, tan0)

4C) alkoxy- (1- 4C) gl sy, AniRBEAYAC)SIL ByidixG -48)a08A, AL U )akPs knd gt ed wi th
one to three 15 sUbstituents sel’ected fromthe group consisting of halo,
cyano, hydroxy, A4&hilkoxy;(1-4C) al kyl, or (1-4C)al koxy; a phenyl-(1-2C) al kyl
wherein the aryl noiety is optionally substituted w.th one to three

subst i t uent snd efteediednf narubohatighetepoyolys gwup mgthaf a RAS$ubstiwyetrasouthy dr oxy,
amno, (1-4 iyal kyl, or (1-%

C.al koxy; 20 a 4, 5, or 6-nenbered heterocyclyl
group SetepallyPerfsohrng 89 ﬁg}qu?ntS;pyrrol i di nyl, norpholinyl,

tetrahydrofuranyl, furanyl, tetrahydropyranyl, piperidinyl, piperazinyl,
pyrrolyl, pyrazolyl, pyrazinyl, pyrimdinyl, imdazolyl, pyranyl, and
pyridinyl, and wherein said heterocyclyl group is unsubstituted or
substa t16) ed Ru tishsedasted foornhr ee

@A) hydrogen, amino, (1-4C)alkyl; or
(ii)  a group of sub-formula II:
R7REN-[CR*R®],-X"-[CR°R%;-
1y
15 wherein:

X! is selected from a direct bond or -O-;
integer ais 1, or 2;
integer bis 0, 1, or 2;

each R? R®, R° and R? group present is independently selected from hydrogen
20 or (1-2C)alkyl;

R” and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-

4C)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-6C)cycloalkyl(1-2C)alkyl; (1-

4C)alkoxy(1-4C)alkyl;

a phenyl(1-2C)alkyl group, the phenyl moiety of which is unsubstituted or

25 substituted with one to three substituents selected from the group consisting of

halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

a4, 5, or 6-membered heterocyclyl group selected from azetidinyl,



25 substituents selected fromthe group consisting of halo, cyano, hydroxy,
am no, (1-4C)alkyl, or (1-4C)al koxy; a heterocyclyl-(1-2C)al kyl group
wher ei n twe 2b@vougagycl yl noiety is selected from azeti g¢cmdB2o@@yossssi di nyl ,
nmor phol i nyl, tetrahydrofuranyl, furanyl, tetrahydropyranyl, piperidinyl,

pi perazinyl, pyrrolyl, pyrazolyl, 30 pyrimdinyl, imdazolyl, pyranyl, and
pyridinyl, and is optionally W 2006/Q24841 PCT/ GB2005/ 003355 56
substituted with one to three substitdents sel ected fromthe group

consi sting of halo, cyano, hydroxy, am no, (1-4C)alkyl, or (1- 4C)al koxy

Pt eger h1s 00 TRy GRRR AR R oAy p WEL PR PRROE: 10°
R23and R24 are e i p t@gaz 40) al kyl ;
or (c) a group ofals}1 P%ﬂédlg% ﬁri%lgg%}lryly Iﬁﬁbfg- 6- t\}%@’?{l}l? ?%)()B@,ii@rrﬁ{hyé,gagdn Yg% isya
direct bond or - [f3RRERAGING whereiaieaclzhdterodydlio geouprid uRABstimtedrT Gubgiteted

i ndependently selected from hydrogen o -2C)alkyl: X6 1s. S ted f

0- or -C(O-, ifW‘PéoPitqf?'ﬁﬁﬁz%‘ RN Cﬁ%“%é*%?‘%e OB?F%T%?fsmﬁghgﬁ";e s

sel ected from - SQRran8hyded:), amird) ¢1-48)alisy1 st (ecislkbxgm (1-4C) al kyl ,
(3-6C) cycl oal kyl, 20 aﬁ, )? or é-@rren)oelfyed rgeﬁg?ocyc}{ayl group sel ected from

?é ﬁ ;ﬂ'ygﬂ)pyr 2%;:’ :,S)hétglio@%lyl—(@ﬁ@ﬁﬂiﬂ B¥up WiRhdiR M ArbE RN Imoibty i @Eifbon-
linked to the alkyl group and is either selected from the group consisting of a
furanyl, tetrahydrofuranyl, tetrahydropyranyl, pyridinyl, pyrazinyl, thiazolyl,
indolyl group, each of which is unsubstituted or substituted with one to three

10 substituents selected from the group consisting of halo, cyano, hydroxy, amino,
(1-4C)alkyl, halo(1-4C)alkyl or (1-4C)alkoxy, or the heterocyclyl moiety is
selected from 1,3-dimethyl-1H-pyrazol-5-yl, 3,5-dimethyl-1H-pyrazol-4-yl,
and 1-methyl-1H-imidazol-4-yl;

a group of sub-formula III:
15 RPR'*N-[CR°RY],-X%-[ CRER"]¢-
{1
wherein:
X? is selected from a direct bond;
integer ¢ is 1, or 2;
20 integer dis 0, 1, or 2;

each R®, RY, R® and R" group present is independently selected from hydrogen
or (1-2C)alkyl;

R’ and R'? are independently selected from hydrogen, (1-4C)alkyl, or R’ and
R are linked so that, together with the nitrogen atom to which they are

25 attached, they form a azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, or
morpholinyl ring;

or R” and R® are linked so that, together with the nitrogen atom to which they
are attached, they form a 4 to 8-membered heterocyclic ring selected from the

group consisting of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 3-



pi peridinyl, piperazinyl, pyrrolyl, pyrazolyl, pyrimdinyl, imdazolyl,
pyranyl, and pyridinyl, said heterocyclyl group being unsubstituted or
subst i t utwod 2m6i24840ne to t hree substituents sel ected fr earidB0@V0OBEES

consi sting of halo, nitro, 25 cyano, hydroxy, am no, (1-4C)alkyl,

hydr oxy(1-4C)al kyl, hal o(1-4C)al kyl, and (1-4C) al koxy; a

het erocycl yl - (1-2C) al kyl group wherein the heterocyclyl noiety is selected
WO 2006/ 024841 PCT/ GB2005/ 003355 5759rom azeti di nyl, pyrrolidinyl,

nor phol i nyl, tetrahydrofuranyl, furanyl, tetrahydropyranyl, piperidinyl,
pi perazinyl, pyrrolyl, pyrazolyl, pyrimdinyl, imdazolyl, ranyl, and
pyridinyl, and i 2Zapey Ill-%h@%dt@(@hﬁdé@m%ﬂ3&@m%°1ﬂaﬂ%/ee gﬁbst iyt uent s

| ected f th . Lsti . i , 5 hyd , i no,

% 56 ot M s S a3 DB Qeidip biocthNS: 3 VL Oy, 2 O
i - ti h | vI. i i . bst.

ohct onal Ty boar s Andopessi 350 SEEEES bl 28 1 opnkiip s Rt e OLP

hydrogen, amino, nd&hdlskittlentsQElected ibmd group of sub-formula I1:
R7RBN- [ CRaRb]a Xl -[CRRd] b- (I1) 15 wherein: X1 is selected froma direct

bond or -0-; intgger If’ald,%&gno, H&dr%k?/,itﬂﬂﬁ&%fneﬁl i, Smnfno, ¥1-40)alkyl, & x{{_@r Rb, R

and Ra group present is I'ndepéndentl’y sel ected from hydro en 20 o
(1-20) al kyl ; R7 and RS{Qakyl, NiEpeiteliyl]gminel de—éﬂ[(ﬂﬂ&%ﬂhyﬂm?@éh;
(1-6C) al kyl; hydroxy(1- 4C)al kyl; (2-4C)al kenyl; (3-6C)cycloal kyl;
(3-60Q) cycl oal kyl ( 1- 2C) ptenlyt grodp which is optionally substituted with one or two

substituents selected from the group consisting of halo, cyano, hydroxy,

amino, (1-4C)alkyl, or (1-4C)alkoxy groups;
10 a pyrrolidinyl, morpholinyl, piperazinyl or pyridinyl ring, each of
which is optionally substituted with one or two (1-4C)alkyl groups; or
(b)  a group of the sub-formula VI:
Q-X5-Y2-
(VD
15 wherein:

Y? is a direct bond or —[CngRzo]y- wherein integer y is 1 or 2 and RY

and R are independently selected from hydrogen or (1-2C)alkyl;
X3 is selected from -C(O)-; and
Q? is morpholinyl;
20 and, if said heterocyclic ring comprises a nitrogen atom then said nitrogen is

optionally substituted by one or more substituent groups (for example 1, 2 or

3), which may be the same or different, selected from:

(@  (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-4C)alkenyl, (1-4C)alkanoyl, (1-
4C)alkoxy-(1-4C)alkyl;
25 a phenyl group which is optionally substituted with one or two

substituents selected from the group consisting of halo, cyano, hydroxy,
amino, (1-4C)alkyl, or (1-4C)alkoxy;



4C) al koxy(1-4C)al kyl; a phenyl (1-2C)al kyl group, the phenyl noiety of
which is unsubstituted or 25 substituted with one to three substituents
sel ect ed woamddes4gr oup consi sting of hal o, cyano, hydProxyGB2005008355
(1-4C) al kyl, or (1-4C) al koxy; a 4, 5, or 6-nenbered heterocyclyl group

sel ected from azetidinyl, W 2006/ 024841 PCT/ GB2005/ 003355 58
pyrrolidinyl, norpholinyl, tetrahydrqgfuranyl, furanyl, tetrahydropyranyl,
pi peridi nyl, piperazinyl, pyrrolyl, gbrazolyl, i m dazol yl, pyranyl, and
pyridinyl, and wherein each heterocyclic group is unsubstituted or
substituted with one to three substltuents seI ectegq rotfljnthe %r%u

consi sting of halo, 5 &an8r ofyanksigdh eé‘?FP?X?y(gIO‘m’Se kS 1ro1g PyIrg L &@al koxy:
a heterocyclyl-(1- ZC) o} I s carbon-
i nked to the al kyl gr oﬁ%ﬁda{g%l #&grﬁg{:alﬁ g%%é?pg%a?g%?tpﬁgng?gﬁxg%na sting
of a furanyl, tet rahymyrmiﬁmylamydlthrenrsaﬂynhlgommwh;ﬂtutepw S@bsnwted with ag¢ nyl |

t hi azol yl , dol yl bst i tute bst i t ut ed
Wth ons o three 10°STHEPITRRS s dt 5 oRec iR S ORAY of
hal o, scyano, hydroxy, RRr&4y, andido, (AHCRIKM] or (12A®Aikox#C) al kyl or

(1-4C) al koxy, or the heterocyclyl noiety is selected from

1, 3-di net hyl -1 H-p %%}?uﬁbfthé fénﬂil??’gﬂy' -l H pyrazol -4-yl, and

1methyI-IH-|mda a group o ub-forrmula I11: 15 RORION-[CReRf] C
X2- CRgRiId- (I I) wher ei n: X2R’3§2 t(ﬁgh froma direct bond; integer c
is 1, or 2; 20 integer dis 0, 1, 5 "Re, RR R9andRhgroup
present is independently sel ect ed fro(q)lﬂydrogen or (1-20Q al kyl;

wherein
10 integer his 0, 1 or 2;
each R™ and R" group present is hydrogen;

R*and R** are each independently selected from hydrogen or (1-
4QC)alkyl; or

(¢)  agroup of the formula VIIL:

15 Q*-xb-y*-
(VIII)
wherein Y is a direct bond or -[CR*R*],- wherein z is 1 and R% and R* are
both hydrogen;

X8 is selected from -C(O)-, if Y* is -[CR®R*],-, and if Y is a direct bond, X*
20 is selected from -SO,- or -C(O)-; and

Q?® is selected from (1-4C)alkyl, (3-6C)cycloalkyl or pyrrolidinyl,

and wherein any non-aromatic heterocyclyl group within a R'® substituent group

optionally bears 1 or 2 oxo substituents;

s 17)  R™is selected from:
) hydrogen, amino, (1-4C)alkyl; or

(i)  a group of sub-formula II:



R9 and R10 are independently selected from hydrogen, (14C)alkyl, or R? and
R10 are linked so that, together with the nitrogen atomto which they are
25 attachwo,2oddneysdiorm a azetidinyl, pyrrolidinyl, piperc®igBebs0033ss

pi perazinyl, or norpholinyl ring; or R7 and R8 are |inked so that,
together with the nitrogen atomto which they are attached, they forma 4
to 8-nenbered heterocyclic ring selected fromthe group consisting of
azetidinyl, pyrrolidinyl, plperldlnyﬁ, pi perazinyl, 3 WD 2006/ 024841
PCT/GBZOOS/003355 59 azablcyclo[3 O]hexyl

hexahydropyrrol o[ 3, 4-c] pyrrol yl ablc cIo 2.2. 1 ]heptyl, and '
2-azabicyclo [2.2.2] octyl, d& erocyclylic ring is
optionally substituted on car bon by one to three substituents sel ected
from 5 (a) halo, cyano, hydroxy, tri€Muoronethyl, am no, (1-4C) alkyl
hydroxy(1- 4C al kyl, N[(1-4C) al kyl]am no, N, Ndi-[(1-4C)al kyl]am no; a
phenyl group whi chhdérsinopti onally substituted with one or two substituents
selected fromthe group consisting of halo, cyano, hydroxy, am no,

(1-4C) al kyl, or (t-i4Glatitk®Rpma @ivgesbordkDoraQpyrrol i di nyl, norpholinyl,

pi perazinyl or pyridinyl ring, each of which is optionally substituted
with pne or two (lgite%@)@jslqybrgroups or (b) a group of the sub-formula VI:
Q- X5-Y2- (V) 15 vvhereln Y2 is a direct bond or -[CRL9R20]y- wherein
integer y is 1 orjg gq?m 20d R20 are |ndependently sel ected from
hydrogen or (1-2 DY Vs selected from-C(O-; and @ is

mor phol i nyl ; 20 aé]algh IialeS ﬂc Qn&]ﬁn glro%%)f)%seﬁt ik ﬁﬂ&p&%ﬂﬁﬂf S&tecté R&ﬁﬁh%f‘dﬁeﬁt om

then said nitrogen IS
or (1-2C)alkyl;
R’ and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-
10 4C)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-6C)cycloalkyl(1-2C)alkyl; (1-
4C)alkoxy(1-4C)alkyl;

a phenyl(1-2C)alkyl group, the phenyl moiety of which is optionally
substituted with one or two (1-4C)alkoxy groups;
tetrahydropyranyl;

15 a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group and is either selected from the group consisting of a
furan-2-yl, tetrahydrofuran-2-yl, tetrahydropyran-4-yl, pyridin-2-yl, pyridin-3-
yl, pyridin-4-yl, pyrazin-2-yl, thiazol-2-yl, and indol-3-yl, and wherein each of
said heterocyclyl moieties is unsubstituted or substituted with one or two

20 substituents selected from the group consisting of halo, (1-4C)alkyl, or halo(1-
4C)alkyl,

or the heterocyclyl moiety is selected from 1,3-dimethyl-1H-pyrazol-5-yl, 3,5-
dimethyl-1H-pyrazol-4-yl, and 1-methyl-1H-imidazol-4-yl;

a group of sub-formula III:
25 R°RN-[CR°Rf],-X2-[ CRER"]-
(IIm)

wherein:



optionally substituted by one or nore substituent groups (for exanple 1, 2
or 3), which may be the sane or different, selected from (a) (1

- 40) al kylwohyewmxsaq 1- 4C) al kyl, (2-4C) al kenyl, (1 -4C) al kamays2005ub3354C)

al koxy-(1-4 Cal kyl; 25 a phenyl group which is optionally substituted with
one or two substituents selected fromthe group consisting of halo, cyano,
hydr oxy, am no, (1-4C) al kyl, or (1;@%& koxy; WD 2006/ 024841

PCT/ GB2005/ 003355 60 a 4, 5, or 6- ered heterocyclyl group selected
frompyrrolidinyl, piperidinyl, norpholinyl, piperazinyl, pyrazinyl,
pyrimdinyl, and_,pyridinyl, ang wherein said ring is unsubstituted or
substituted wit h%ﬁésel‘?ﬁte%’l\{?f“ tendat s sel ected fromthe group

consi sting of halo, cyano, 5 hydroxy, am no, (1-4C)alkyl, or (1-4C) al koxy;
(b) a group of tHeegBCmsIlPNg|: R23R24N-[CRTR' Jh- (VI1) wherein 10
integer his 0, 1 or 2; each Rmand RR group present is hydrogen; R23and
R24 are each i ndepegrternisDprdel ected from hydrogen or (1- 4C)alkyl; or (c) a
group of the formula VIII1: 15 -X6-Y3 (VIIl) wherein Y3 is a direct bond
or -[ CR25R26] Z whecteRY) RS, Réandl RingtoPpresend isiBdergnéentlyatlectey droogbydrod i s
selected from-C(OQ)-, (if Y3 is -[CR2Z3R24]Z , and if Y3 is a direct bond, X6
20 i S sel ected frOGH‘-Zggékyor -C(O-; and

R® and R" are independently selected from hydrogen, (1-4C)alkyl, or R’ and
R are linked so that, together with the nitrogen atom to which they are
attached, they form a pyrrolidinyl or piperidinyl ring;

or R” and R® are linked so that, together with the nitrogen atom to which they
10 are attached, they form a 4 to 8-membered heterocyclic ring selected from the
group consisting of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 3-
azabicyclo[3.1.0]hexyl, hexahydropyrrolo[3,4-c]pyrrolyl, 7-
azabicyclo[2.2.1Theptyl, and 2-azabicyclo[2.2.2]octyl, and wherein said
heterocyclylic ring is optionally substituted on carbon by one or two

15 substituents selected from:

(&  halo, hydroxy, trifluoromethyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, N-[(1-
4C)alkyl]amino, N,N-di-[(1-4C)alkyl}amino;

a phenyl group which is optionally substituted with one or two halo atoms;

a heterocyclyl group which is selected from pyrrolidinyl, morpholinyl,
20 piperazinyl or pyridinyl, each of which is optionally substituted with one or

two (1-4C)alkyl groups; or
(b)  agroup of the sub-formula VI:
Q-X5-y2
(VD
25 wherein:
Y? is a direct bond;

X° is selected from -C(O)-; and



@B is selected from (1-4C al kyl, (3-6C)cycloal kyl or pyrrolidinyl, and
wherein any non-aromatic heterocyclyl group within a Rlb substituent group
opt i onal lwyokeawassior 2 oxo substituents; 25 17) Ri b ispselegveshobssom (i)

hydrogen, am no, (1-4C)alkyl; or (ii) a group of sub-fornula Il: WO
2006/ 024841 PCT/ GB2005/ 003355 61 R7RBN-[CRaRb]Ja Xl -[CRRd] b- (I1) wherein:
Xl is selected froma direct bond or -0-; 5 integer ais 1, or 2; integer

bis 0, 1, or 2; each Ra, Rb, R and 4 group present is independently

sel ected from hydrogen or (1-2C) alkyl; R7 and R8 are independently

sel ected from hydr,ogen; (1-6C)al kyl; hydroxy(1l- 10 4C)al kyl; (2-4C)al kenyl ;
(3- 6C) cycl oal kyl Q ismwmhofiaybal kyl (1-2C) al kyl ; (1- 4C)al koxy(1-4C)al kyl; a
phenyl (1-2C)al kyl group, the phenyl noiety of which is optionally .
substituted with asdeifsridthatsrqeyclicling kanprisgs 8 Bpsogen utam HepGrdpFEsIS 15 a
het erocycl yl - (1-2C).al kyl gr.ou erein the .er 0c I L& [PS r bon-
linked to the al |1°6‘%f1§/u%1%5%"8pefiy}]’é’unf’ ﬁrelr’“";s]ee?‘@’g’{“g‘ggtf%g‘%‘#st(ﬁ%%é;‘%élﬁ B3 ot ng
of a furan-2-yl ,3)twhicBhysaf the sandondifferest, kelbyted 6pyr: an- 4-yl, pyridi n-2-yl,
pyridin-3- yl, pyridin-4-yl, pyrazin-2-yl, thiazol-2-yl, and indol-3-yl,
and wherein each gf 5{@!4@:)511%%165&%@(1/140)&@12 (23C)3kenyE YRI0)AKARI, O1-
substituted with one or two 20 substituénts selected fromthe group

consi sting of halo, (4CHaEpaykiHC)akylhal o(1- 4C)al kyl,

a phenyl group which is optionally substituted with one or two cyano
groups;

a heterocyclyl group selected from pyrrolidinyl, pyrazinyl, pyrimidinyl
10 and pyridinyl, and wherein said heterocyclyl group is unsubstituted or

substituted with one or two cyano groups;

(b)  agroup of the formula VII:

RZR*N-[CR™R"];-

(VD)
15 wherein

integer his 0, 1 or 2;
each R™ and R" group present is hydrogen;
R%and R** are each independently selected from hydrogen cr (1-4C)alkyl; or

(¢)  agroup of the formula VIII:

20 Q*-x5-y*-
(VIID)
wherein Y? is a direct bond or -[CR*R*],- wherein z is 1 and R* and R are
both hydrogen;

X° is -C(0)-, if Y? is -[CR®R?],-, and if Y is a direct bond, X’ is selected
25 from -SO,- or -C(O)-; and

Q’ is selected from (1-4C)alkyl, (3-6C)cycloalkyl or pyrrolidinyl,

and wherein any non-aromatic heterocyclyl group within a R'® substituent group



or the heterocyclyl nmoiety is selected from 1, 3-dinethyl -1H pyrazol -5-yl,
3,5- dinethyl-1H pyrazol -4-yl, and 1-nethyl -1 Himdazol-4-yl; a group of
sub- f or mave 2bddii24$2% RORION-[ CReRf], X2-[ CRgRb]d- (I11) pCcniuB2003m03340
2006/ 024841 PCT/ GB2005/ 003355 62 X2 is selected froma direct bond;
integer c is 1 or 2; integer dis 0 or 1, each Re, Rf, Rg and Rh group
present is independently selected framhydrogen 5 or (1-2C al kyl; R9 and
R10 are independently sel ected from R drogen, (1-4Calkyl, or RO and R10
are linked so that, together with the nitrogen atomto which they are
attached, they forma pyrrolidinyl or piperidinyl ring; or R7 and R8 are
|'i nked apbioniht bearsolyet heko FOSHILERE; nitrogen atom to which they 10 are
attached, they forma 4 to 8-nmenbered heterocyclic ring selected fromthe
group consisting of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 3-
azabi cycl o[ 3. 1. 0] hexyl , hexahydropyrrol o[ 3, 4-c] pyrrolyl, 7-

azabi cyld)o[ RY igdietespadyfrgmand 2- azabi cycl o[ 2. 2. 2] octyl, and wherein said
het erocyclylic ring is optionally substituted on carbon by one or two 15
substi t uent s(isel dpidesbefiy aminof @)}4Malkyl; daydr oxy, trifluoronethyl,

(1-4C) al kyl, hydroxy(1-4Cal kyl, N-[(1- 4C) al kyl] am no,

N, N-di - [ (1-4@)al kydrbanbneb-Rrdd@nyl group which is optionally substituted
with one or two halo atons; a heterocyclyl group which is selected from

pyrrolidinyl, norpholinyl, 2Q7phpargeER Nyt @RRYLLdinyl, each of which is
optionally substituted with one or two (1-4C)alkyl groups; or

ey
wherein:
X! is selected from a direct bond or -O-;
10 integer ais 1 or 2;
integer bis 0, 1 or 2;
each R, R®, R® and R? group present is independently selected from hydrogen
or (1-2C)alkyl;

R’ and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-
15 4QC)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-6C)cycloalkyl(1-2C)alkyl; (1-
4C)alkoxy(1-4C)alkyl,

a phenyl(1-2C)alkyl group, the phenyl moiety of which is optionally
substituted with one or two (1-4C)alkoxy groups;

tetrahydropyranyl,

20 a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group and is either selected from the group consisting of a
furan-2-yl, tetrahydrofuran-2-yl, tetrahydropyran-4-yl, pyridin-3-yl, pyrazin-2-
yl, thiazol-2-yl, indol-3-yl group, each of which is unsubstituted or substituted
with one or two substituents selected from the group consisting of halo, (1-

25 4C)alkyl or halo(1-4C)alkyl;



(b) a group of the sub-formula VI: @Q-X5-Y2- (VI) 25 wherein: y2is a
direct bond; X5 is selected from-C(O-; and WO 2006/ 024841

PCT/ GB200wOQ0@3aR%84163 2 is norpholinyl; and, if said hetergeyeddossssi ng
conprises a nitrogen atomthen said nitrogen is optionally substituted by
one or nore substituent groups (for exanple 1, 2 or 3), which may be the
sane or different, selected from 5 (a) (1-4C al kyl, hydroxy(1-4C)al kyl,
(2-4C) al kenyl, (1-4C)al kanoyl, (1- 4 ?al koxy-(1-4C)al kyl; a phenyl group
which is optionally substituted with one or two cyan groups; a

het erocycl yl group selected frompyrrolidinyl, pyrazinyl, pyrimdinyl 10
and pyridinyl, artigigheeesub-Handladéter ocyclyl group is unsubstituted or
substituted with one or tw ¢ ano _groups;, (b) g _group of the fornmula VII:
R23R24N-[ CRMR' 1 h- (VI1) 15RRhé\f—é€1ﬁeRﬁt>ég[e€RFRﬂcs 0, 1 or 2; each R and RR
group present is hydrogen; R23and R24 are each independently selected from

hydrogen or (1-4C)alkyl; or (c) a gr@Ip of the formula VIII: 20 @B- X6-Y3
(M 11)
wherein:
5 X? is selected from a direct bond;

integer ¢ is 1, or 2;
integer d is 0, or 1;

each R®, RY, R® and R" group present is independently selected from hydrogen
or (1-2C)alkyl;

10 R’ and R' are independently selected from hydrogen, (1-4C)alkyl, or R® and
R are linked so that, together with the nitrogen atom to which they are
attached, they form a pyrrolidinyl or piperidinyl ring; ‘

or R” and R® are linked so that, to gether with the nitrogen atom to which they
are attached, they form a 4 to 8-membered heterocyclic ring selected from the
15 group consisting of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 3-
azabicyclo[3.1.0]hexyl, hexahydropyrrolo[3,4-c]pyrrolyl, 7-
azabicyclo[2.2.1]heptyl, and 2-azabicyclo[2.2.2]octyl, and wherein said
heterocyclylic ring is optionally substituted on carbon by one or two

substituents selected from:

20 (a)  halo, hydroxy, trifluoromethyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, N-[(1-
4C)alkyl]amino, N,N-di-[(1-4C)alkyl]amino;

a phenyl group which is optionally substituted with one or two halo

atoms;

a pyrrolidinyl, morpholinyl, piperazinyl or pyridinyl, each of which is
25 optionally substituted with one or two (1-4C)alkyl groups,

(b)  agroup of the sub-formula VI:



wherein Y3 is a direct bond or -[CR25R26]Z wherein z is 1 and R25 and R26
are both hydrogen; X6 is -C(O-, if Y3 is -[CRR3BR24]Z , and if Y3 is a
di rect bowo,2006f2iisiisel ected 25 from-SO2- or -C(O-; amrdT@B2065/m83s8ct ed
from(1-4C al kyl, (3-6C)cycloal kyl or pyrrolidinyl, and wherein any
non-aromati ¢ heterocyclyl group within a R b substituent group WO
2006/ 024841 PCT/ GB2005/ 003355 64 optionally bears 1 or 2 oxo substituents;
18) Rib is selected from (i) hydrogéﬁ, am no, (1-4Calkyl; or 5 (ii) a
group of sub-formula Il: R7TRBN-[CRaRb]a Xl -[CRRd]b- (11) wherein: X1 is
selected froma direct bond or -0-; ,ig iL,nteger ais 1 or 2; integer b is
O, 1 or 2; each Ra, Rb, R and Rd gr%u% resent i s independently sel ected
from hydrogen or (1-2C alkyl; R7 and R8 are independently selected from
hydrogen; (1-6C)al kyl; hydroxy(1- 15 Q@) al kyl ; (2-4C)al kenyl ;
(3-6C) cycl oal kyl; (3-6C) cycl oal kyl (1-2C)al kyl; (1- 4C)al koxy(1-4C) al kyl; a
phenyl (1- 2C) al kylwlygr@up, t he phenyl noiety of which is optionally
substituted with one or two (1-4C)al koxy groups; tetrahydropyranyl; 20 a
het er ocycl yl - (1- 20)iakldtectdsondp wherein the heterocyclyl moiety is carbon-
| inked to the al kyl group and is either selected fromthe group consisting
of a s furan-2-yl xYigksahyd remucr0)-2and , tetrahydropyran-4-yl, pyridin-3-yl,
pyrazi n- 2-

Q? is morpholinyl;

and, if said heterocyclic ring comprises a nitrogen atom then said nitrogen is
optionally substituted by one or more substituent groups (for example 1, 2 or 3), which may

be the same or different, selected from:

10 (&  (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-4C)alkenyl, (1-4C)alkanoyl, (1-
4C)alkoxy-(1-4C)alkyl;

a phenyl group which is optionally substituted with one or two cyano
groups;

a heterocyclyl group selected from pyrrolidinyl, pyrazinyl, pyrimidinyl
15 and pyridinyl, and wherein said heterocyclyl group is unsubstituted or

substituted with one or two cyano groups;
(b)  agroup of the formula VII:
R¥ZR*N-[CR™R"];-
(VID
20 wherein
integer his 0, 1, or 2;
each R™ and R" group present is hydrogen;
R®and R* are each independently selected from hydrogen or (1-4C)alkyl; or
(¢)  agroup of the formula VIII:
25 Q*-X*-v2-

(V1)



yl, thiazol-2-yl, indol-3-yl group, each of which is unsubstituted or
substituted wth one or two substituents selected fromthe group

consi sti ngoabodmksar (1 25 4C) al kyl or hal o(1-4C) al kyl ; VYOTRAN66NDE54 1

PCT/ GB2005/ 003355 65 a group of sub-fornula Il11: RORION-[CReRf]c X2-[
CRgRh]d- (I1l) wherein: 5 X2 is selected froma direct bond; integer c is
1, or 2; integer dis 0, or 1, eachége RR, R9 and Rh group present is

i ndependent|ly sel ected from hydrogen’ or (1-2C)alkyl; 10 RO and R10 are

i ndependent|y sel ected from hydrogen, (1 4C) al kyl, or R9 and R10 are
| i nked so that, togeth

h.th ni &0d 0 Leh they ppe
attached, they form a% S‘W’Fb 'an‘% (ﬁer[% R ZrVY\ﬂ]% T f{%n daﬁ% are
| i nked so that, toget R@ﬁrargvbgmﬁ}}ag)gghtrogen atom to which they are
attached, they forma 4 to 8- member ed heterocyclic ring selected fromthe

15 group consisting ofs6 3 BRIy, if BF RS HidA¥bnd, pi’per azi nyl
3 azabi cycl o[ 3. 1. 0] hex&yfﬁz%ﬁbjé lsggriokﬁ (:1 ] pyrrol 1yI 71?

azabi cycl o[ 2. 2. 1] hept yél¢ctachﬂoﬁr-smborcﬁ§0h}g 211(2 2] octyl, and wherein said
het erocyclylic ring is optionally substituted on carbon by one or two

substi tuents sel ect ed @Prigsalecéd frath (halalkply B-6&)cyclonikiyl aopyoradidingi,,
(1-40 al kyl, hydroxy(1l-4C al kyl, N[(1- 4C alkyl] amno, NN-di- [ (I

-4Q al kyl ] apy B@ereth Qﬂﬁrﬂﬂﬂ-argﬁﬁti@h&/@ﬂo@?clylsgr@ﬁﬁ ivetRa 4 RSubstituéntigashpwi t h one
or two halo atons; a pyrrolidinyl, norpholinyl, piperazinyl or pyridinyl,
each ofoptabnatly besrs 1 or 2 oxo substituents;

(19) R™ s selected from hydrogen, cyano, amino, methyl, hydroxymethyl, 1-hydroxyethyl,

10 (methylamino)methyl, (ethylamino)methyl, 1-(ethylamino)ethyl, (propylamino)methyl,
(isopropylamino)methyl, (cyclopropylamino)methyl, (butylamino)methyl,
(cyclobutylamino)methyl, (cyclopentylamino)methyl, (1-methylpropylamino)methyl, (2-
methylpropylamino)methyl, (allylamino)methyl, (di-ethylamino)methyl,
[(ethyl)(methyl)amino]methyl, [(isopropyl)(methyl)amino]methyl,

15 [(propyl)(methyl)amino]methyl, [(butyl)(methyl)amino]methyl,
[(cyclopropylmethyl)aminoJmethyl, [(cyclobutylmethyl)(methyl)amino]methyl, [(2-
methoxyethyl)(methyl)amino]methyl, [(isopropyl)(2-methoxyethyl)amino]methyl, [(2-
methoxyethyl)amino]methyl, [(ethyl)(2-methoxyethyl)amino]methyl, [(2-methoxy-1-
methylethyl)aminolmethyl, [(3-methoxypropyl)amino]methyl, [(3-

20 isopropoxypropyl)amino]methyl, [(2-ethoxyethyl)amino]methyl, [(2-
isopropoxyethyl)amino]methyl, [(3-ethoxypropyl)amino]methyl, [(2-
propoxyethyl)amino]methyl, [(2-methoxy-2-methylpropyl)amino]methyl, [bis(2-
methoxyethyl)aminomethyl, [(2-hydroxyethyl)(ethyl)amino]methyl, [(2-
hydroxyethyl)(methyl)aminojmethyl, {[2-(di-methylamino)ethyl]amino}methyl, {[2-(di-

25 ethylamino)ethyl]amino}methyl, {[2-(di-methylamino)ethyl]{methyl]amino}methyl, {[2-(di-
ethylamino)ethyl][methyl]amino}methyl, {[2-(di-methylamino)-1-
(methyl)ethyl]amino}methyl, azetidinylmethyl, pyrrolidinylmethyl, piperidinylmethyl, 1-
piperidinylethyl, piperazinylmethyl, 7-azabicyclo[2.2.1]heptylmethyl, 2-
azabicyclo[2.2.2]octylmethyl, {[2-(pyrrolidin-1-yl)ethylJamino}methyl, {{2-(piperidin-1-

30 yl)ethyl]amino}methyl, (3-fluoropyrrolidin-1-yl)methyl, (4-fluoropiperidin-1-yl)methyl, (3-



25 optionally substituted with one or two (1-4C)al kyl groups, (b) a group
of the sub-formula VI: WO 2006/ 024841 PCT/ GB2005/ 003355 66 @-X5-Y2- (VI)
wher ei n: W8 2es/@4skitr ect bond; 5 X5 is selected from - C( @TiGB2005/0088351 S

nor pholinyl; and, if said heterocyclic ring conprises a nitrogen atomthen
said nitrogen is optionally substituted by one or nore substituent groups
(for exanple 1, 2 or 3), which may E%the sane or different, selected
from 10 (a) (1-4C) al kyl, hydroxy(1l-4C)al kyl, (2-4C)al kenyl,

(1-4C) al kanoyl, (1- 4C)al koxy-(1-4C)al kyl; a phenyl group which is

Sl cct SuttrghRgbin L. (oo Rer BRI R Bt 1 %ana
S N A T AL E’;’ﬁt‘iﬁ‘ﬁ%?l??’“@‘é‘%‘%%ﬁlﬁ‘?ﬁ“ o
(VI 1) neshylhipesiin-i-ibeglyl, k4-hydoxymethylpipsridiad tyReatai d 3R -ginsthy pipesdnt i s
P95 R B e LOASBRRIE T b S Ayl g o osen o

5 methylaminopyrrolidin-1-yl)methyl, [3-(dimethylamino)pyrrolidin-1-yljmethyl, [3-
(diethylamino)pyrrolidin-1-yljmethyl, (3-phenylpyrrolidin-1-yl)methyl, (3-phenylpiperidin-1-
yDmethyl, (4-phenylpiperidin-1-yl)methyl, [3-(4-fluorophenyl)piperidin-1-yl]methyl, (3-
pyridin-2-ylpyrrolidin-1-yl)methyl, (4-morpholin-4-ylpiperidin-1-yl)methyl, [4-(2-
oxopyrrolidin-1-ylpiperidin-1-yllmethyl, (4-pyrrolidin-1-ylpiperidin-1-yl)methyl, (4-pyridin-

10 4-ylpiperidin-1-ylymethyl, [(4-methylpiperazin-1-yl)piperidin-1-ylJmethyl, [4-(morpholin-4-
ylcarbonyl)piperidin-1-ylJmethyl, (4-methylpiperazin-1-yl)methyl, (4-ethylpiperazin-1-
yDmethyl, [4-(2-hydroxyethyl)piperazin-1-yl]methyl, (4-isopropylpiperazin-1-ylymethyl, {4-
[2-(dimethylamino)ethylJpiperazin-1-yl}methyl, (4-allylpiperazin-1-yl)methyl, (4-
acetylpiperazin-1-yl)methyl, (5-butyrylhexahydropyrrolo[3,4-c]pyrrol-2(1LH)-yDmethyl, [4-(2-

15 methoxyethyl)piperazin-1-yl]methyl, [4-(methylsulfonyl)piperazin-1-yllmethyl, [4-
(ethylsulfonyl)piperazin-1-yljmethyl, [4~(2-cyanophenyl)piperazin-1-ylJmethyl, [4-(pyridin-
2-yl)piperazin-1-yl]methyl, [4-(3-cyanopyridin-2-yl)piperazin-1-yljmethyl, [4-(3-
cyanopyrazin-2-yl)piperazin-1-yl]methyl, (4-pyrimidin-2-ylpiperazin-1-yl)methyl, (4-pyrazin-
2-ylpiperazin-1-yl)methyl, [4-(2-oxo-2-pyrrolidin-1-ylethyl)piperazin-1-yljmethyl, [4-

20 (cyclopropylcarbonyl)piperazin-1-yljmethyl, {{(1,3-dimethyl-1H-pyrazol-5-
yl)methyl]amino}methyl, {[2-(3,5-dimethyl-1H-pyrazol-4-yl)ethyl]amino}methyl,
[methyl(tetrahydrofuran-2-ylmethyl)amino]methyl, [(5-methylpyrazin-2-
yDmethyljamino }methyl, [6-(trifluoromethyl)pyridin-3-yimethyl} amino)methyl, [(4-methyl-
1,3-thiazol-2-yl)methylJamino } methyl, [2-(1-methyl-1H-imidazol-4-yl)ethyl]amino } methyl,

25 [(tetrahydrofuran-2-ylmethyl)aminoJmethyl, [(5-methyl-2-furyl)methyl]amino}methyl,
(tetrahydro-2H-pyran-4-ylmethyl)amino]methyl, (tetrahydro-2H-pyran-4-ylamino)methyl,

{[2-(2-methyl-1H-indol-3-yl)ethyl]amino } methyl, (2-methoxybenzyl)amino]Jmethyl, [(3-
methoxybenzyl)amino]methyl, {[2-(isopropylamino)ethoxy]methyl, [2-
(ethylamino)ethoxy]methyl, and [2-(methylamino)ethoxy]methyl;

30

(20) R is selected from hydrogen, amino, methyl, azetidinylmethyl, pyrrolidinylmethyl,



(M) WO 2006/ 024841 PCT/ GB2005/ 003355 67 wherein Y3 is a direct bond or
-[CR25R26] Z wherein z is 1 and R25 and R26 are both hydrogen; X6 is
-C(O -, iWoYBodm4s4iCR23R24]Z , and if Y3 is a direct bomrdr/cfoisosss! ect ed
from-S2- or -C(O-; and 5 B is selected from (1-4C)al kyl,

(3-6C) cycl oal kyl or pyrrolidinyl, and wherein any non-aromatic

het erocyclyl group within a Rib substjtuent group optionally bears 1 or 2
0Xx0 substituents; (19) R b is select from hydrogen, cyano, ani no, methyl,
hydroxynet hyl, 1-hydroxyethyl, io (methylam no)nethyl, (ethylan no)nethyl,
1- (et hyl am no) et hyl , (praopyl am no)nethyl, (isopropylam noﬁgt hyl

(cycl oppipgydiavimeset-Riperidingletiyl Sipsietmdmethyl, 7-pzapicheiold- oL hispyinebvhgt |

ot hy 1 PEARY SRRt Ry} £ RS AORRN BIDAGKIE Ml arobiiperidinly |
% g eﬁ 2y| ?lgrﬁeﬂl?% K‘I)ﬂﬁmﬁlmbm@%hpeﬂﬁ(ﬂ(- gg’tﬁl’rfﬂﬂwl) [stodinyelt dmrratidived HylettiyB, (4-
[(Eyclpg‘b"?&‘ﬁ 4 q%,.?‘ 33}#1% lnérWO %@‘%@é’@ﬁﬁ Wrmmﬁl&mgﬁw%ﬂpm hyl ,

2- t -1-
Hl sog%?{g ﬂé’%ﬁh &%@%g@%ﬂ% i; H‘}rlll(E:){Bl ne ethyl édlmethyl%mxg?g%p%rlo;lglr% 1no] met hyl ,

[ (et hy! yllpettst (phenipcT PR, <3fm@nwemum1~y1)methy1 @-

sopt o BRI TS R SR D S G SR o .
b ooy o e, ??'”mﬂ ) oy TR [ bi 5(2-
met hoxyﬂﬁmyﬁ}@mlnﬂ methii I(4-P{’1(ﬂ211(1119rdr36§(1\}9@t1¢11§lf1)‘(/ féﬁh‘?ﬁ’éﬂl lpeﬂ[i(nzg

?%/czir ?éyﬁ%@thlx&gW-m %@E%Q IFQEPP% Ope}rlnerf-%ﬁme%l h@ﬁ'—r%@?hg)ﬂpeei‘&ﬂ—]l %%yl,ne thyl,

{[2-(di emah?lpl@mm) %ﬂjﬂﬂétﬁlilﬂ[ﬂt(ﬂyliy]dmyﬂmb’mpiphwmn-Hyﬂnieﬂihyi (4-
et hyl am no) et hyI ][ et }aﬂam no% - et hy| am ﬂ
(et hy| epiepyIPiReRazie 1y namethyl; { Be@@?‘ihﬂaﬁﬁ???ﬁh}d BlpergIn- by %tlh(ylr,

pi peri dﬁl’f'g)ﬂn%fagﬂll -yil)methyl, (4-acetylpiperazin-1-yl)methyl, (5-butyrylhexahydropyrrolo[3,4-
c]pyrrol-2(1H)-yl)methyl, [4-(2-methoxyethyl)piperazin-1-ylJmethyl, [4-

15 (methylsulfonyl)piperazin-1-yljmethyl, [4-(ethylsulfonyl)piperazin-1-yl]m.cthyl, [4-(2-
cyanophenyl)piperazin—l—yl]methyl, [4-(pyridin-2-yl)piperazin-1-ylJmethyl, [4-(3-
cyanopyridin-2-yl)piperazin-1-yl]methyl, [4-(3-cyanopyrazin-2-yl)piperazin-1-ylJmethyl, (4-
pyrimidin-2-ylpiperazin-1-yl)methyl, (4-pyrazin-2-ylpiperazin-1-yl)methyl, {[2-(2-methyl-

1 H-indol-3-yl)ethyllamino }methyl, (methylamino)methyl, (ethylamino)methyl, 1-

20 (ethylamino)ethyl, (propylamino)methyl, (isopropylamino)methyl,
(cyclopropylamino)methyl, (butylamino)methyl, (cyclobutylamino)methyl,
(cyclopentylamino)methyl, (1-methylpropylamino)methyl, (2-methylpropylamino)methyl,
(allylamino)methyl, (di-ethylamino)methyl, [(ethyl)(methyl)amino]methyl,
[(isopropyl)(methyl)amino]methyl, [(propyl)(methyl)aminomethyl,

25 [(cyclopropylmethyl)amino]methyl, [(cyclobutylmethyl)(methyl)amino]methyl, [(2-
methoxyethyl)(methyl)amino]methyl, [(isopropyl)(2-methoxyethyl)amino]methyl, [(2-
methoxyethyl)aminomethyl, [(ethyl)(2-methoxyethyl)amino]methyl, {[2-(di-
methylamino)ethyl]amino}methyl, {[2-(di-ethylamino)ethyl]amino}methy!, {[2-(di-
methylamino)ethyl][methyl]amino}methyl, {[2-(di-ethylamino)ethyl][methyl]amino}methyl,

30 {[2-(di-methylamino)-1-(methyl)ethyl]amino } methyl, [(1-methylpropyl)amino]methyl, {[2-
(pyrrolidin-1-yl)ethyl]amino}methyl, {[2-(piperidin-1-yl)ethyl]lamino}methyl, {[2-
(isopropylamino)ethoxy]methyl, and [2-(ethylamino)ethoxy]methyl,



pi peridinyl ethyl, piperazinylnethyl, 7-azabicyclo[2.2.1]heptyl nethyl, 2-
azabi cyclo[ 2. 2. 2] octyl methyl , {[2-(pyrrolidin-1-yl)ethyl]am no}nethyl,
{[ 2- (pi pewDQDOw/d2489 yl)ethyl] am no} nethyl, PCT/GB2005/003355
(3-fluoropyrrolidin-1-yl)nethyl, (4-fluoropiperidin-1-yl)nmethyl, (3 WO
2006/ 024841 PCT/ GB2005/ 003355 68 hydroxypyrrolidin-1-yl)nethyl,

( 3- hydr oxypi peri di n-1-yl) net hyl droxypi peridin- | - yl)nmethyl,
(4-trifluoronethyl piperidin-1- yI)netﬂi

[ 2, 5- dlnethylpyrrolldln 1-yl ] met hyl, (4 nethylplperldln 1-yl) nmet hyl,

4- hyd th di n-1- t hy th d 1-yl t hyl
(o (Ky&%‘wﬁ@@@ﬁ;ﬁg{@' @Vbﬁr@f%o’iy-éméﬁylgthy Dty RkOpag " Y e

[rgt ?é: %gtﬂﬂoqﬁgﬁfopﬁ %‘%‘;f@ I;I,Ft}agl) 8L lp‘%(}{rf%‘@‘ ropyl)amlno]methyl [
(di et h)éﬂ@ﬁtyahylwnmo]mdhyl [:(Qyiqpmzqidxybthyl()anmhbn%thﬂyﬁﬁol i di n-1-yl) et hyl,

(3-phenyl p porl dhne L5 YL ATEO L (25 DRerl PLBGSH onsd).7et !

t i | di n- 1-yl ) net hyl ,
pyrl% %%%%éﬂ%gp%%n‘g_rﬂ?% ]%fpll)lf)(grr?%’t}l%)(}(eﬁtymﬁfrﬁhm ety pi peri di n-1-yl ) net hy

(4 py r modthaliybedzyyamipdmiethyh-{(3- meyhmbﬁ,nrzy E{nzunafnflfftla)/ln[nfn%fhyl(tetrahydrofwfm-Z—

o Rk Rt D g IR OB P iUl Rk y1 T et vl

(4- met hyl 'rrﬁné}rﬂéthﬁ%t&){dhydfod«zmﬁyydrpdl-ghnahylbarhmoththﬁlt figtkahydro-2H-
[ 4- (2 hy roxyet I)plpera2|n 1-y

(4-i sompyopydpl mnmqﬁhﬂ,% T@{Gﬁwlampg)pyrrohdm- -yljmethyl.

[ 2- (di et hyl am no) et hyl ] pi per azi n-1-yl } net hyl ,

(4- ahd yl pi perazi n-1-yl)nethyl, (4- acetylpipera2|n 1- yI)nethyI

(5- butyryl hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H) -y Ig th{ (2 15

met hoxxﬁuhylgbummadrﬁsoln hydrogemaimino, (1-3C)alkyl, N-(1-3C)a kylammo and N, N-di-

[ 4- (et flsulfonyl)plpera2|n 1-yl ] methyl, [4-

(et hy! deI-B&WkylimBPazi n- 1- yI | net hyl ,

[ 4- (2- cyanophenyl ) pi per azi n- 1- yI]nEthyI, [ 4-(pyridin-

2-yl) pi perazin-1-yl]nethyl, [4-(3- cyanopyrldln 2-yl ) pi perazin-1-yl ] net hyl,
[ 4- (3- cyanopyrazin-2- yI)plpera2|n 1-yl

(4- pyri @2 rR}é-lg/d;qmcp@kfaczmﬂne/@ngy rfétﬂ@ﬁlky](@dﬂ%wlﬂr[ﬁl 3C)alkyl]amino;

2-yl pi perazin-1-yl)methyl, [4-(2-o0x0-2-pyrrolidin-1-ylethyl)pip
erazip-1-yl ] nmethyl, [4 20 (cycl opropyl carbonyl) pi perazin-1-yl]inethyl,
{[(1, 3-di met hyl -1 H-pyrazol 5- yl)methyl]am no }nethyl, {[2-(3,5 -di rrethyl
1H pyr agal) - 4R¥i3 sdibvred framihyatogert (1y2C)alkyl and N,N-di-[(1- 2C)a1ky1]am1no
[nethy?%getrahydrofuran 2-yhnet hyl ) am no] net hyl , [ (5- et hyl pyrazi n-2
yl)methyl] am no } nethyl, [6-(trif|uoronethyl)pyridin-3 -yl ] met hyl }

am no)nethyl, [(4-nmethyl- 1,3-thiazol-2-yl)nmethyl]am no }nethyl,

[2-(1- mpigyy! RiHs LTb AT 8bmAn Mk geh kg FRsthythmiino;

20 (25) R is di-methylamino;

(26) R is hydrogen;

27) mis0;

25

(28) mis0;



25 [(tetrahydrofuran-2-yl nethyl)am no] net hyl ,
[ (5-met hyl -2-furyl)inethyl]am no} nethyl,
(t et r ahydwo-22k/qayssan- 4- yl met hyl ) am no] net hyl , PCT/GB2005/003355
(tetrahydro-2H pyran-4-yl am no) net hyl ,
{[2-(2-nethyl -1Hindol -3-yl)ethyl]am no} nethyl,
(2- met hoxybenzyl ) am no] net hyl , [ (3- nethoxybenzyl)am no] net hyl
{[2- (i sopropyl am no) et hoxy] net hyl , [éu-(ethylanino)ethoxy]nethyl, and
[ 2- (et hyl am no) et hoxy] nmethyl; 30 (20) Rib is selected from hydrogen,
am no, nethyl, azetidinylmethyl, pyrrolidinylnmethyl, W 2006/024841
PCT/ GB2(%38/ 0B3558010%9 pi peri di nyl net hyl , 1- pi peri di nyl et hyl ,
pi perazi nyl met hyl, 7-azabicyclo[2.2.1] heptyl net hyl, 2-
azabi cycl o 2Apartjcydariy prefemeil grqup-dficampowydsrodthedinmertiop| Hape theydenerghd - hy dr oxy!|
i peridin-1- ; -trifluoronethyl piperidin-1-yl)nmethyl,
[2, 5- di %e‘%%“&%fpﬁ;?ﬁ%‘:gi)%ﬂnﬁ?‘% Jmet hyl . (4- et hyl pi peri di n-1-yl ) met hyl ,
(4- hydr oxymet hyl pi peridin-1-yl)methyl, (3, 3-dimethylpiperidin5
1-yl)methyl, (3-nethylam nopyrrdlidin-1-yl)nmethyl,
[3-(dinethylanino)pyrrolkggn-l pt Nyl , (3-phenyl pyrrolidin-1-yl)nethyl,
( 3- phenyl pi peridi n-1-yl) etk pﬁenylpiperidin-l-yl)nethyl,
[3-(4-f|uoropheny|)piperidin-nyI , (3-pyridin-2-
yl pyrrolidin-1-yl)nmethyl, (4-karphali 4-y|piperiqhﬂ-l-yl)nethyl,

2

[4-(2-oxopyrrolidin- | -Ryd I]malqhyl,
(4-pyrrolidin-1-ylpiperidin-1- (4-pyridik-4-ylpiperidin-1 io
yl)Ymet hyl, [(4-nethyl pi perazin-1-yl) prpeti -1-thyl,

(4- et hyl pi perazi n-1-yl) met hyl er az yl ) et hyl ,

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

i sopropyl pi perazi n-1-yl) nmet hyl ,

{4-[ 2-(di met hyl am no) et hyl ] pi perazi n- -l } et hyl, (4- allyl pi perazin-
1-yl)nmethyl, (4-ac etyl pi perazin-1-yl)nmethyl,

(5-butyryl he ny G A= o

[ 4- ( 2- et hox@?’%éﬁpi %g%gg!kg _]‘%{V}(}F}%%{lié’{ thg Ei%ﬁ%lgx}lg ¥ E)thﬁeirem, with the

(met hy| grovisonyat)apidast deiof-RE2 W] anet B ks hydrogen.

[ 4- (et hyl sul fonyl ) pi perazin-1-yl]ni:,thyl, [4-(2-

cyanopheny!l ) B {agcambBuddsyofliomidly Will hfowed R id kilitabiyy A9 difed azamy- cre)f] et hyl
[ 4-(3- cyanopyridin-2-yl)piperazin-1-yl]nethyl,

[ 4- ( 3- cyassEphad) to @)ytgs)m ged Aarticplagly) ayelefiged inapy one of paragraphs (4) to (9)

pyrim din-2- Wipj L0z ke t hyl -pyvrazi n: -yl piperazin-1-yl)methyl,
{[2-(3- %e?\%yﬁ IeRBIAgL s de y‘ll“%dgﬁ ﬁ@?’f%%éf?&%%ﬁﬁ;ﬂ@ t @)ha;?/’f)gerﬁaﬁ%}srret hyl |
( et hyl apimionlarty Ay Hefided2R ahe by bebra@iisiyé) to (R0)eRyY @R 14y s@tablylas defined
(1 sopropyl am no) net hyl ) ) )
in any one of paragraphs (21) to (26) above, and is particularly as defined in any one of

paragraphs (24) to (26) above.

A further particular sub group of preferred compounds of the present invention has the
15 general formula IX shown below:
R1b //N
4
X

R14 N NH,

ZT

X

wherein R' and R'® have any one of the definitions set out hereinbefore.



(cycl opropyl am no) net hyl , (butyl am no)inethyl, (cycl obutylam no)nethyl,
(cycl opentyl am no) net hyl , (1-net hyl propyl am no) net hyl ,

(2- met hylwoaepysi@anssmo) met hyl ,  (al | yl am no) net hyl, (di - ePoyicBroesmpssshyl ,
[ (ethyl) (nmet hyl)am no] nethyl, [ (isopropyl)(nethyl)am no]nethyl,

[ (propyl) (met hyl)am no] net hyl, 25 [(cycl opropyl net hyl ) am no] net hyl ,

[ (cycl obutyl net hyl ) (et hyl ) am no] net hyl , [(2-

met hoxyet hyl ) (et hyl ) am no] net hyl , 2

[ (i sopropyl) (2-met hoxyet hyl ) am no] net hyl , [(2- met hoxyet hyl ) am no] et hyl ,
[ (et hyl) (2-nmet hoxyet hyl anlno]nethyl di - net hyl am no) et hyl ] am no
}ret hyl, {[ 2lnte cemp almienl&f isstitably. as defived i any one of

ety SRR TN %e”h?ﬁéﬁeaﬁﬁ%“‘%f%h&g%w@% PR

[ (1- met ydrpgamtnabyln (R]“i’rﬁtshi,titbly &$ defide@)ih bRy bk csfphragra;ﬂisfm)] ta rm)cabbvr@t hyl,
{[2-(piperidin-1-yl)ethyl]am no}nethyl, {[2- soropylamno)ethoxy]rrethyl,
and [ 2- ¥uskip pedichissly @s H@é@f]drrétaﬁypne W ZegEpisA4 005/ 003355 70
[ (butyl) (et hyl)am no] met hyl, [(2-methoxy-I- nethylethyl)anlno]nethyl [ (3-
met hoxy pr opy#)farherafertecutey Igroqp(tﬁm@fopccbmmxdphas) thprgeresraieomyula X fown
et hoxye, é] \lv) am no] net hyl, [(2-isopropoxyethyl)am no] nethyl, [(3-
et hoxypr opyl ) am no] et hyI [ (2- propoxyet hyl ) am no] net hyl , [(2- met hoxy-2 5
met hyl propyl ) am no] net hyl,,,. [ bi s(2- nethoxyethyl)anlno]nethyl (2-
met hoxybenzyl ) am no] net h [ (3:metpmxybenzyl ) am no] net hyl ,
[ et hyl (t et rahydrof uran- 2- yyafet
[ (t et rahydrof uran-2-yl net hyl
am no} methyl, (tetrahydro-2HR
(tetrahydro-2H pyran-4-yl am no) net
[ 3- (di et hyl am no) pyrrolidin-1-yl]nmeth . is selected from
hydr ogen, am no, (1-3C)al kyl, N-(1-3C)al kyllam n{ dN, N-di -
[(1-3C) al kyl]Jamino; (22) R~ is selected fopn1h' ggen, (1-3C)al kyl and
N, N-di -[(1-3C)al kyl]am no; 15 (23) R1l' is selected from hydrogen,
(1-20C al kyl and NN-di-[ (1-2C)al kyl]ai nino;

X

il ) am no] net hyl ,
] met hyl, [(5- rrethyl - furyl)nmethyl]
4y thyI)anNrp_p] rrethyl

wherein R'®is as hereinbefore defined.

10 Suitably R' is as defined in any one of paragraphs (10) to (20) above, and is
particularly as defined in any one of paragraphs (16) to (20) above.

Suitably R"® is a group of sub-formula II as defined in any one of paragraphs (10) to
(18) above, and especially as defined in paragraphs (16) and (18) above.

A particular sub-group of compounds of formula X above has the general formula XI
15 shown below
R7
N = I CN
N
R8 N NH

X1

wherein R’ and R® have any one of the definitions set out herein.



(24) R1' is selected from hydrogen, nethyl and di-nethylamno;, 20 (25) R~
Is di-nmethylamno; (26) R' is hydrogen; (27) mis O0; 25 (28) nis 0; W
2006/ 024 84d 2061024382005/ 003355 71 (29) R4 is am no. A pactrigB2h@vdoysss
preferred group of conpounds of the invention have the general structural
formula VIIl below Rc Rb N RLaAaNHNH2N O5WVIII wherein Rla, R b
and Ri ¢ have any one of the defi nItIOI}S set out herein, with the proviso
that at |east one of Rh, Rib and Ric 1% hydrogen. In t he conpounds of
formula VIIl above, Riais suitably as defined in any one of paragraphs
(1) to (9) above agd iscparticularly as defined in any one of paragraphs

(4) to (9) 9J¢tiakbeve ﬁzﬂoaresa%dffmafbmﬂnagn%ﬁwﬁaphﬁ (Ao 6h® abpve and @Feaphs
(10) top%ﬁg%laﬁ%%’@eﬁ Qangragﬁp @% Mg)a%)oq’%f' ned in any one of paragraphs

(16) to ove ned in any one of par agr aphs

2 26 d

E)ar121g£ gpgls %ﬁﬁlgtt\ﬁgrlf%g?ula 't ?ttﬁ% é’Pnga‘?fﬁf"%{}&%&r(kgﬁ‘Br%rh&E e(ﬁenf)rlaleferred
conpoungismafa (1F) showa dalow nvent ion has the is general formula | X shown
below Rlb /N Rl a H

R7 CN
\N/Ha\o Nl

|
R8 \N

XII
wherein R’, R®, integer a and integer b have any one of the definitions set out hereinbefore.

In the compounds of formula XII above, R’ and R® are as defined in anyone of
paragraphs (10) to (18) above. Suitably, R’ and R® are selected from hydrogen or (1-
10 6C)alkyl, and especially hydrogen or (1-4C)alkyl.

Integer a is preferably 1 or 2.
Integer b is preferably 1 or 2.

In a further preferred group of compounds formula (I), m is 0, n is 0, R* is amino, R™
is hydrogen, R'®is hydrogen and R'® has any one of the definitions set out herein (and, in

15 particular, is as defined in any one of paragraphs (1) to (9) above).

In a further preferred group of compounds formula (I), m is 0, nis G, R* is amino, R™
is hydrogen, R"is selected from hydrogen or (1-3C)alkyl and R'® has any one of the
definitions set out herein (and, in particular, is as defined in any one of paragraphs (21) to (26)

above).

20 Particular novel compounds of the invention include any one of the following:
N-(2-aminophenyl)-4-(3-cyanopyridin-2-yl)benzamide;
N-~(2-aminophenyl)-4-{3-cyano-6-[(2-hydroxyethyl)amino]-4-methylpyridin-2-yl} benzamide;

N-(2-aminophenyl)-4-[3-cyano-5-(piperidin-1-ylmethyl)pyridin-2-ylJbenzamide;



N N 10--1f NH2 O
set out hereinbefore.
of for mulwol2xoeahesae,

| X wherein Ria and Rib have any one of the definitions
WD 2006/ 024841 PCT/ GB2005/ 003355 72 In the conpounds
Riais suitably as defined in any eoe/cB005pmaEgr aphs

(1) to (9) above. In particular, R a is hydrogen or (1-3C)al kyl, especially

hydrogen or nethyl. Rib is suitably as defined in any one of paragraphs

(10) to (20) above, and is particularly as defined in any one of

par agr aphs (16) to (20) above.

s A futkher particular group of preferred

conpounds has the general fbrmula X shown below. Rib CN NHNH2 NO X

wherein Rib is as hereinbefore defined. io Suitably Rib is as defined in

any oneNdZ-amirepfieapbd- (3tayanpe- K(Q@I)lethjdplp@rldlank}y])methyﬂpymcbm?ayl[}benzamnibﬁ| ned

in any one of paragraphs (16) to (20) above.
sub- f or Mu(eanhihoptenglg - {Beclyann-Saf(yietrydaniho pastay tpgypidin-2-yD)behzami(d;8) above,

especially as defined in paragraphs (16) and (18) above. A particular

sub- gr oiVp2efmiaoptpayids] 3afyahed by Xo-apavthiigiperalia- g geyradin Do Hehamite; | S

shown below RZAN CN RS NI H NH2 N

10

15

20

25

N-(2-aminophenyl)-4-[3-cyano-5-(pyrrolidin-1-ylmethyl)pyridin-2-yl]benzamide;
N-(2-aminophenyl)-4-{3-cyano-5-[(3-phenylpyrrolidin-1-yl)methyl|pyridin-2-yl} benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(4-isopropylpiperazin-1-yl)methyl|pyridin-2-

yl}benzamide;
N-(2-aminophenyl)-4-[3-cyano-5-(piperazin-1-ylmethyl)pyridin-2-ylJbenzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(4-methylpiperazin-1-yl)methylJpyridin-2-yl} benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[ (4-ethylpiperazin-1-yl)methyl]pyridin-2-yl }benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[ (3-pyridin-2-ylpyrrolidin-1-yl)methyl]pyridin-2-

yl}benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[(2R,5R)-2,5-dimethylpyrrolidin-1-ylJmethyl} pyridin-2-

yl)benzamide;
N-(2-aminophenyl)-4-{3-cyano-5-[(4-hydroxypiperidin-1-yl)methyl[pyridin-2-yl} benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[4-(trifluoromethyl)piperidin-1-ylmethyl } pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(4-morpholin-4-ylpiperidin-1-yl)methyl]pyridin-2-

yl}benzamide;

N-(2-aminophenyl)-4-{3-cyano-5-[(3,3-dimethylpiperidin-1-yl)methyl|pyridin-2-

yl}benzamide;
N-(2-aminophenyl)-4-[5-(azetidin-1-ylmethyl)-3-cyanopyridin-2-yl]benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[4-(2-oxopyrrolidin-1-yl)piperidin-1 -yl]methyl}pyridin-2-
yl)benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(4-pyrrolidin-1-ylpiperidin-1-yl)methyl ]pyridin-2-

yl}benzamide;

Suitably Rib is a group of

and



O XI wherein R7 and R8 have any one of the definitions set out herein. WO
2006/ 024841 PCT/ GB2005/003355 73 Suitably, R7 and R8 are as defined in

anyone ofwpaovegnaphs (10) to (18) above, and are parti egirarB2yosam3sief i ned
i n paragraphs (16) and (18) above. A further particular sub-group of
conpounds of formula (X) above has the general fornmula (XI1) shown bel ow
R/AAN' LJaOb/ CNR8 NHNHZ N 5 XIl wherein R7, R8, integer a and
i nteger b have any one of the defrnr?rons set out hereinbefore In the
conmpounds of formula XIl above, R7 and R8 are as defined in anyone of

hycr ogahe apirephed - ab°ge{£ﬁ%§‘°‘1 %%@ﬁ%rr@n%“l?{ﬁ?%lgﬁﬂﬁrﬁ‘?h}%%@r i

| nt egey)Rniaming;ef er abl y 1 or 2. Integer b is preferably 1 or 2. In a
further preferred group of corrpounds formula (1), inis 0, n |s 0, R4 is

am no, Qm1ﬁoz)h91¥3¢i)[’ Q8 Rya Rl 5- ([B- rﬁaftﬁsge@rryrﬂﬁeth%)anmﬁmeﬂm g@ﬁdafz the

definitions sét out heréin (and, in I5 particular, is as defined in any one
of pardipeapinsid¢;1) to (9) above) In a further preferred group of conpounds
formula (1), inis O, nis G R4 is amno, Rb is hydrogen, Rais
sel ectEq2anmmphyalylpded-ayand-3- {BCHRBHFimaindaRinohasrodidin-bryénekhyl frgyridin-2-
definitjons s t out herein (and, in particular, is as defined in any one of
paragr BW ? to (26) above) 20 Particul ar novel conpounds of the
|nvent|on|nclue any one of the follo %n

N-(2-aminophenyl)-4- (3 -Cyano-5- {[(zsopropyl)(z methoxyethyl)amino]methyl}pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4-{3-cyano-5-[(4-pyridin-4-ylpiperidin-1-yl)methyl[pyridin-2-

10 yl}benzamide;

N-(2-aminophenyl)-4-[5-(7-azabicyclo[2.2.1 Thept-7-ylmethyl)-3-cyanopyridin-2-

yl]benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[(cyclopropylmethyl)aminomethyl} pyridin-2-

yl)benzamide;
15 N-(2-aminophenyl)-4-[5-(2-azabicyclo[2.2.2]oct-2-ylmethyl)-3-cyanopyridin-2-ylJbenzamide;
N-(2-aminophenyl)-4-]3-cyano-6-methyl-5-(1-piperidin-1-ylethyl)pyridin-2-yl]benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[4-(4-methylpiperazin-1-yl)piperidin-1-yljmethyl } pyridin-
2-yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[isopropyl(methyl)amino]methyl} pyridin-2-yl)benzamide;

20 N-(2-aminophenyl)-4-(3-cyano-5-{[ethyl(2-methoxyethyl)aminolmethyl} pyridin-2-

yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[methyl(propyl)amino Jmethyl} pyridin-2-yl)benzamide;
4-{5-[(4-allylpiperazin-1-yl)methyl]-3-cyanopyridin-2-y1}-N-(2-aminophenyl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[4-(2-methoxyethyl)piperazin-1-ylJmethyl} pyridin-2-

25 yl)benzamide;

N-~(2-aminophenyl)-4-[3-cyano-5-({[2-(dimethylamino)ethyl]amino } methyl)pyridin-2-

yl]benzamide;



N- ( 2- am nophenyl ) - 4- (3-cyanopyri di n- 2-yl ) benzam de; N (2-am nophenyl) - 4-
{3-cyano- 6-[ ( 2- hydr oxyet hyl ) am no] - 4- met hyl pyri di n- 2-yl } benzam de;

N- (2- am nwpheswyi2)ssd- [ 3 PCT/GB2005/003355
-cyano- 5- (pi peridin-1-yl met hyl) pyri di n-2-yl ] benzam de; WD 2006/ 024841
PCT/ GB2005/ 003355 74 N-(2-am nophenyl) - 4-

{3-cyano-5-[ (4- nmet hyl pi peri di n- 1-yl )%et hyl ] pyri di n- 2-yl } benzam de;

N- ( 2- am nophenyl ) - 4-

{3-cyano-5-[ (di et hyl am no) net hyl ] pyri di n-2-yl } benzam de;

N o BB oahehy 4l - HANS A R A radid Jo T ARnB) RSB ichigl ) Pyr ! i -2

| ] benz
N ( 2- am%ggﬁ{@é[ )-4-[3-cyano-5-(pyrrolidin-1-yl methyl)pyridin-2-yl]benzamd
e; 5

N- (2- afiBe 43 1G- 3 L LB ifyl] pyridin-2-y
1} bengaaa o eyt AL GURs B 2 e RR AR Garh b fadthth PRS2
- cyan- $hpdndamgispr opyl pi perazi n-1-yl ) met hyl ] pyri di n-2- yl } benzam de;

N- ( 2- am nophenyl ) - 4-[ 3- cyano- 5- ( pi perazi n- 1-yl net hyl ) pyri di n- 2-yl ] benzam de
; Ns (R=@ranfiapptenyl)¥-@-cyano-5- {[(2-piperidin-1-ylethyl)amino Jmethyl} pyridin-2-

{3-cyano- 5-[ (4- net hyl pi perazin-1-yl)methyl ] pyridin-2-yl} benzamde; io0

N- ( 2- a¥VPROBRBIIE: ) - 4- { 3- cyano- 5- [ (4- et hyl pi perazi n-1-yi) met hyl ] pyri di n-2-yl}
benzam de; N-(2-am nophenyl) - 4-

{ 3- cy aid25mpipgphepy i di-(3-apePyil fdB icprepyriding ryDpipetagin: 1-llmethyl jpyydentani de;
N (2- am Q‘f‘g&g‘%g%l )-4-(3-cyano-5- {
[ (2R, g@ , o-dlifret hyl pyrrolidin-1-yl]nmethyl} pyridin-2- yl)benzam de; 15

') bensAreaButioRbetsd A GEREA T o P R Pk et T YT AR

[ 4- (ibr {f ineary@)pstibml)-pi p@izh@ide; 1- yl ] net hyl } pyri din-2- yl ) benzam de;
N- ( 2- ami nophenyl ) - 4-

{3- cy al-G-AkihopRAOL s bl 2l A5kt Yib Rk it fbyhcin oY1 } benzam de:

N- ( 2- api}heptaengd;) - 4- { 3- cyano- 5-[ ( 3, 3- di et hyl pi peri di n-1-yl ) et hyl ] pyri di n-
2- yl }benzam de; N-(2-am nophenyl)-4-[5-(azetidin- 1

- y| met Wy(2)andinoplamgPyd-(3deyanad-Sy { [ bedimethyttaninoNttyZl(mathy) piérofipthdt} pgridipano- 5-
{[4-( 2_29y)f)%%%{zrarmq1ldle'dl n-1-yl)pi peridin-1-yl]methyl}pyridin-2- yl)benzam de;

15 N-(2-aminophenyl)-4-(3-cyano-5-{[[2-(diethylamino)ethyl](methyl)amino Jmethyl} pyridin-2-
yl)benzamide;

N-(2-aminophenyl)-4-{3-cyano-5-[ (propylamino)methylJpyridin-2-yl} benzamide;
N-(2-aminophenyl)-4- {5-[(butylamino)methyl]-3-cyanopyridin-2-yl} benzamide;
N-(2-aminophenyl)-4-{5-[(sec-butylamino)methyl]-3-cyanopyridin-2-yl} benzamide;

20 N-(2-aminophenyl)-4-{3-cyano-5-[(cyclobutylamino)methyl]pyridin-2-yl} benzamide;
N-(2-aminophenyl)-4-{3-cyano-5-[ (isopropylamino)methyl]pyridin-2-yl} benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(isobutylamino)methyl]pyridin-2-yl} benzamide;
4-{5-[(allylamino)methyl]-3-cyanopyridin-2-y1}-N-(2-aminophenyl)benzai.:ide;
N-(2-aminophenyl)-4- {3-cyano-5-[ (cyclopentylamino)methyl]|pyridin-2-yl} benzamide;

25 N-(2-aminophenyl)-4-{3-cyano-5-[(ethylamino)methyl]pyridin-2-yl} benzamide;

N-(2-aminophenyl)-4-{3-cyano-5-[(4-pyrazin-2-ylpiperazin-1-yl)methyl|pyridin-2-

yl}benzamide;



25

N- (2- am nophenyl ) - 4-{3-cyano-5-[ (4-pyrrolidin-1-ylpi peridin-1-yl)nethyl]pyr
i di n-2- wWhheszamsse; WO 2006/ 024841 PCT/ GB2005/ 003355 PE€3/GB2005/003355

N- ( 2- am nophenyl ) - 4- ( 3- cyano- 5-

{[ (cycl obut yl net hyl ) (net hyl ) am no] met hyl } pyri di n-2- yl)benzam de;

N- (2- am nophenyl )-4-(3 -cyano-5- { [572 nmet hoxyet hyl ) (nmet hyl ) am no] net hyl }
p yridin-2- yl)benzanm de; s N-(2-am gphenyl) 4- (3-cyan- 5-

{[(35)-3-(di net hyl am no) pyrrol idin-l-yl]methyl}pyridin-2- yl)benzam de;

2- am nophenyl)-4-(3

i sodeBnglP%h?EYHﬁX@e@ﬁW )saﬁﬂzn@mﬁ@ﬁkﬁﬂ}lm/)rl'dl n-2- yl)benzani de;

)rret yr I jc?)n %}Iﬁ%%ﬁmlenn%é&rﬂlﬁg&%m@%g gmylng:oﬁg:l;/fjl) n;f I[5- (7-azabicyclo
n&ﬁ%&#ﬁ% Qvgﬂg%gﬂg’ Rt 80 p Y RERZR M % 13 pyridin-2-

(
{[ (cycl ppseppathives hyI )am no] met hyl } pyri di n-2- vyl )benzam de; 15
(2-am nophenyl ) -4-[5-(2-azabi cycl o[ 2. 2. 2] oct - 2-yl net hyl ) - 3- cyanopyri din-2

[
N-

1] be an(maﬂﬁnophenyl) 4- (3 -cyano-5-{[4-(2- c?/anophenyl)mperazm- —yl]methy %

N-

-y

N-(2- am nophenyl ) - 4- [ 3- cyan- 6- itet h prperidin-"1-yl et pyr|d|n2yl]
e

N-

nzani dgbenzamide; ami nophenyl ) - 4- (3- cyano- 5-
4- (4- et hyl pi perazi n-1-yl ) pi peridi n-1-yl met hyl } pyri di n- 2-yl)benzam de;
( 2- anVr(dpinengphensth) (43Eegyano-55H 4-(3- cyanopyrazin-2-y1)piperazin—1-yl]methyl}pyridin-Z-
soprq net hyI ) am no) net hyl } pyri di n-2-yl ) benzam de; 20
(2 %ﬁ% ) 4- (3-cyano-5- {

h I X h I n h ri I nzam de
eE y gll%r(geﬁ}q'gg?ﬁ/ eeglx )?359331%]8 n&gﬁl eéthy gmmg)ethyl] 6-)1lne)ﬂ?yelpyr1d1n-2 -yl}benzamide;

t hyl I t hyl } d 2-yl)benzam de; 4-
(50T 0 M CyREhpRieRyD i e gramenst Ny sy e dnp 1 foenzamide;

-N—(2 am nophenyl ) benzam de; N-(2-am nophenyl) -4-(3-cyano- 5-

{[ 4- ( 2-Ne@taoxipentony)) g+ Geryans-6- {{(3R)3riedugt jpyyrolidinat- g}]mmmmmMm de;

yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[(3R)-3-fluoropyrrolidin-1-ylJmethyl} pyridin-2-

yl)benzamide;

15 N-(2-aminophenyl)-4-(3-cyano-5-{[(2-hydroxyethyl)(methyl)aminoJmethyl } pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[4-(ethylsulfonyl)piperazin-1-yljmethyl ; pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(4-pyrimidin-2-ylpiperazin-1-yl)methyl]pyridin-2-

20 yl}benzamide;
4-(5-amino-3-cyano-6-methylpyridin-2-yl)-N-(2-aminophenyl)benzamide;

N-(2-aminophenyl)-4-[ 3-cyano-5-({[(1R)-1-methylpropyl]amino}methyl)pyridin-2-

yl]benzamide;

N-(2-aminophenyl)-4-[3-cyano-5-({[(1S)-1-methylpropyl]amino }methyl)pyridin-2-

25 yl]benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[4-(methylsulfonyl)piperazin-1-ylJmethyl} pyridin-2-

yl)benzamide;



N- (2- am nophenyl ) -4-[3-cyano-5 - ({[2-(di net hyl am no)ethyl] am no

}et hyl ) pyridi n-2- yl]benzam de; WD 2006/ 024841 PCT/ GB2005/ 003355 76

N- ( 2- am nwphewwyd2)ssd- [ 3- cyano- 5- ({[ 2- (di et hyl ami no) et hyl pamigB0dsm00835%! ) |
ridin-2- yl]benzam de; N-(2-am nophenyl)-4-(3-cyano-5- f

[ (2-pyrrolidin-1-ylethyl)am no]methyl} pyridin-2- yl)benzam de; 5

N-(2- am nophenyl ) - 4- (3- cyano- 5- {[ ( 29i peri di n- 1-yl et hyl ) am no] met hyl } pyri di
n-2- yl)benzam de; N-(2-am nophenyl)-4-(3-cyano-5- {

[ 4-(3- cyanopyri di n- 2-yl ) pi perazin-1-yl ] met hyl }pyri di n-2- yl)benzam de;

Ao S GHaer 02 (ki S YL Aoty bRefsadhe- | -

{3-cya -ﬂi,e[,&af}mgyrl di n- 2-yl pi perazin- 1- yI ) et hyl ] pyrl di n-2- yl } benzam de;
N (2-am nophenyl) 4- (3-cyano- 5-

{[[2- (Ni’tﬁﬁl Q&-FS:-B&’An]o(ﬁ?gb%ﬁa})%ﬂy[@ﬂiﬁ@kﬂw@f}iﬂéthﬁl}pyrian—)ZL) benzami de; is
N-(2-am nop cyano-
[[ 2-

[ (dnl)dabinz;ahnm no) et hyl ] (et hyl ) am no] et hyl } pyri di n-2- yl ) benzar ni de;
N- ( 2- am nophenyl ) - 4-
{ 3- cy anE@-Bmirophemy)-4(3-ogyroes-HA-letylminn)eghoyly roehylanyridin-2-y)benzamide;
N- (2- am nophenyl ) -4- {5-[ (butyl am no) net hyl ] - 3-cyanopyri di n-2-yl } benzam de;

N-(2- mﬂhﬁw&a(wm (3§Byzir(osEqfznguéthﬂmmmu)nhdww]I]neﬂry&:}spandmyzﬂyabwamyde}
benzam de; 20 N-(2-am nophenyl)-4-

3- Cygye; . ] benZmyidy:b d
i\k (cz:ya 22 glg%%o%gleﬁﬂpmy CPER IS RE Y] 2 dljbenZnyidbenzai ni de;

{3-cyapo, Mﬂdgﬁ?@’ 5)@3[% %%&0). f(@ﬁmﬁﬂlambﬂiyﬁdﬁr yhbemasiiad; de;

N-(2-am'n yano- 5-[ (i sobut'yl am no) met hyl | pyri di n-2-yl}
benza

4-{5- Wgﬁaml%or%hﬁ%l}mt[%f PI']sz6 é?}%?%%‘;}rﬁ di Ir?ethyf yndm— 2’ l]g%nzr%nécrl]% nyl ) benzan i de;
N(Z E 1%1 «di eh yridin-2-yl)bgnzami
dg&% @B’[ %‘%‘8 %bér{éﬁyﬁ?ﬁ Ay Smetin yH% Hog F}%énzam de; 25
(2 an] S%angon 1)1y1)-4-(§-cC 3516-5m«£tf13?1%)y1¥c§1 r? }%Qenz h1¥1| ] pyridin-2-yl}benzam de;
N-(2-aminophenyl)-4-(3-cyano-5- {[4-(2-oxo-2-pyrrolidin-1 -ylethyl)piperazin-1-
yllmethyl}pyridin-2-yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[4-(2-hydroxyethyl)pip erazin-1-yljmethyl}pyridin-2-

15 yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[(LR,58)-6-(hydroxymethyl)-3-azabicyclo[3.1.0]hex-3-
ylJmethyl}pyridin-2-yl)benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(4-hydroxymethylpiperidin-1 -yl)methyl]pyridin-2-
yl}benzamide;

20 4-{5-[(4-acetylpiperazin-1-yl)methyl]-3-cyanopyridin-2-yl} -N-(2-aminophenyl)benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(3-hydroxypiperidin-1 -yDmethyl]pyridin-2-yl} benzamide;
N-(2-aminophenyl)-4- {5-[(5-butyrylhexahydropyrrolo[3 ,A-clpyrrol-2(1 H)-yhmethyl]-3-
cyanopyridin-2-yl}benzamide;

N-(2-aminophenyl)-4-(3-cyano-3- {[(2-hydroxyethyl)(ethyl)amino]methyl} pyridin-2-

25 yl)benzamide;

N-(2-aminophenyl)-4~(3-cyano-5-{[(2-methoxyethyl) amino]methyl}pyridin-2-yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[ethyl(methyl) amino]methyl}pyridin-2-yl)benzamide;



N- (2- am nophenyl ) - 4-
{3-cyano-5-[ (4- pyrazi n-2-yl pi perazi n-1-yl ) nmet hyl ] pyridin-2- yl}benzam de;
WO 2006/ OR424ds/R431A GB2005/ 003355 77 N-(2- am nophenyl ) - #€T[GBR 00500033355 - ( {
[ 2- (di met hyl ami no) - 1- net hyl ethyl ] am no) nethyl)pyridin-2-yl]benzam de;
N- ( 2- am nophenyl ) -4-(3-cyano-5- {
[ 3- (met hyl am no) pyrrolidin-1-yl]nmethyl }pyridin-2- yl)benzam de; 5
N- ( 2- ani nophenyl ) - 4- ( 3- cyano- 5- { [ 4- ( 2l%yanophenyl ) pi per azi n- 1- yl ] met hyl } pyr
i di n-2- yl)benzam de; N-(2-am nophenyl)-4-(3-cyano-5- {
4- (3-cyanopyrazi n-2-yl ) pi perazi n-1-yl ] net hyl ridin-2- yl)benzam de;
k_ ( (2_ an}(fr(gﬁg%iﬁgpl)ml)—% gg-gyeglnoi-ﬁ3fphen}>fllp}peﬂdin¥1 -;Bglethyl]pyridin}/}z/l}benzamide;
1- (et hyl am no) et hyl 1 6- met hyl pyri di n-2-yl } benzam de; io0
N- ( 2- amVr@pmeingphenal){43 { By pamo- B (i {pimenylpipariidine)-yRmathly] pyrididi 2y berizpinatez ani de;
N- (2- am nophenyl ) -4-(3-cyan-5- {
[ (3R) - 3NKZemomyplyemyi4-@B-cyahe s {[GE 8 Hiokgpheiyl)pip &idiydl) i pmthyli parjdin-2-
N ( 2- am nophen El??;-4-(3-cyano-5- 1[ (3R) - 3-fl uoropyrrolidin- |
-yl ] et H@P{“ﬁ?ﬁ/ n-2- yl)benzani de; 15 N-(2-am nophenyl)-4-(3-cyan-5-{
[ (2- hydroxyet hyl ) (et hzll ) am nol met hyll%ﬁ)_yri di n- 2- B/L) benzam de;
N ( 2- amVrigpraingphenyl) s Gegrane-st4{(merpholing-gigpsbenylinibergin-dzi n- 1- yI ] et hyl

N (2- amirict ADceCopaneospekielngt-yies

!{gycr:;/alngnﬁle[lwi’gyﬁg}?rfnﬂgﬁﬁe%%’l(‘%r gg]r Qiipn.eiyy? )i net hyl [ pyridi n-2- 20
I1b inde:. X . . ...

o} Do RS hinonhonyl-4-- s {18 (et pmingupymolidinels s pFgNA g

N- ( 2- amyeghemyde) - 4- [ 3- cyano-5-(f [ (1R) - 1-net hyl propyl ]
am no} et hyl ) pyridi n-2- yl]benzam de; N-(2-am nophenyl)-4-[3-cyano-5-({ [(1

S) - 1- mentyel fhidByhdnyHM- () BRiyIH B ahfhSndthytR 3 YyhiEiam- 2§ benzamide;

10 N-(2-aminophenyl)-4-(3-cyano-6-nitropyridin-2-yl)benzamide;
N-(2-aminophenyl)-4-[3-cyano-6-(4-fluorophenyl)pyridin-2-yl]benzamide;
4-(6-amino-3,5-dicyanopyridin-2-yl)-N-(2-aminophenyl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[4-(cyclopropylcarbonyl)piperazin-1-ylJmethyl} pyridin-2-
yhbenzamide;

15 N-(2-aminophenyl)-4-{3-cyano-5-[(methylamino)methyl|pyridin-2-yl} benzamide;
N-(2-aminophenyl)-4-[3-cyano-5-({[(1,3-dimethyl-1H-pyrazol-5-
yDmethyl]amino } methyl)pyridin-2-yl]Jbenzamide;
N-(2-aminophenyl)-4-[3-cyano-5-({[2-(3,5-dimethyl-1 H-pyrazol-4-
yl)ethyl]amino }methyl)pyridin-2-yl]benzamide;

20 N-(2-aminophenyl)-4-(3-cyano-5-{[(2-methoxy-1-methylethyl)amino Jmethyl } pyridin-2-
yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[ (3-methoxypropyl)amino|methyl} pyridin-2-
yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[ (2-methoxybenzyl)amino Jmethyl } pyridin-2-

25 yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[(3-methoxybenzyl)amino |methyl } pyridin-2-

yl)benzamide;



N- (2- am nophenyl )-4-(3 -cyan-5- {

[ 4- (et hyl sul fonyl ) pi perazi n-1-yl ] nmet hyl } pyridin-2- yl)benzam de; WO

2006/ 024840 206102482005/ 003355 78 PCT/GB2005/003355

N- ( 2- am nophenyl ) -4-[ 3-cyan-5- ({[2-(2-net hyl -1 Hi ndol - 3-yl ) et hyl ]

am no} net hyl ) pyridi n- 2-yl]benzam de; N-(2-am nophenyl)-4-(3-cyan-5- {

[ 2- (1 sopropyl am no) et hoxy] net hyl } pyri ﬂi n-2- yl)benzam de; 5

N- ( 2- am nophenyl ) - 4- (3-cyan- 5-{[ 2- (et’hyl am no) et hoxy] net hyl } pyri di n-2-yl ) be
nzam de; N-(2-am nophenyl)-4-(3-cyano- 5-

{[2(rreth|amn)ethox]rreth yridin-2-y enz

N ( 2- andrh o4 ccyaw%- .}B@flﬁ%rgm&mr#ygawgﬂ%ﬁ%}}medm%

N-(2-a ﬂ) H%ﬁtl]l F) 4-[ 3-cyan-4-(di met hyl am no) pyri di n-2-yl ] benzani i de;
N(Z-a:& ophenyl’) - 4-[ 3- cyan- 6- (et hyl am no) 4- et hyl pyridi n-2-yl ] benzam de;

B S o e
N- ( 2- anylpﬁahylr}m)Mmé&y}]pMﬁ«ZEyl}beﬁmz@rﬂdez 0x0-2-pyrrolidin-1-ylethyl)pip

erazin- met hyl } pyridin-2-yl)b enzam de

I\F(2 any. Qlaﬁﬁ hen$)-433c4ane5 F{[(§-methyl-1,3-thiazol-2-
(2- hygr oX i(i,@tﬁh I 2) g[e(r:dggl n- i({[;f ]met};]yl }pyridin-2- is yl)benzam de;

N-(2 anylbmﬁhﬁﬂ@myﬂo BybpwAding-ylffepzmis) - 6- (hydr oxymet hyl ) - 3- azabi cycl o
[3.1.0] hex-3- yl]inethyl} pyridin-2-yl)benzam de; N-(2-am nophenyl)-4-
{3- cyanN—(B—ah(iﬂopigedybaéy[ﬁmylayd)-ﬁi(}ﬁ@‘Glelinnthyl-ilH)imédazyl-frpyri di n-2- yl }benzam de;

20 . ... .

4- { 5- [ (Wetrdiapmipe HopthyDmridin P yHReRgAsides_ oy anopyri di n- 2- yI } - N- ( 2- ani nopheny!
b d N-(2-am h 1) - 4- ) g

152 oy anVaS g nerien Sy peRR AL gAY g e s g2

N-(2- 1@”%12&599 ;ﬁ' L) - 4-

{5-[(5- ty exahydropyrrol o[ 3, 4-c] pyrrol -2(1H) -yl ) net hyl ] - 3-

LS SRS AR R

N-(2-aminophenyl)-4-(3-cyano-5-{[(2-isopropoxyethyl)amino]methyl} pyridin-2-

yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[(3-ethoxypropyl)amino|methyl} pyridin-2-yl)benzamide;
15 N-(2-aminophenyl)-4-(3-cyano-5-{[(2-propoxyethyl)amino]methyl} pyridin-2-yl)benzamide;
N-(2-aminophenyl)-4-[3-cyano-5-({[(5-methyl-2-furyl)methyl]amino } methyl)pyridin-2-
yl]benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[(tetrahydro-2 H-pyran-4-ylmethyl)aminoJmethyl} pyridin-
2-yl)benzamide;
20 N-(2-aminophenyl)-4-{3-cyano-5-[(tetrahydro-2 H-pyran-4-ylamino)methyl]pyridin-2-
yl}benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[(2-methoxy-2-methylpropyl)amino]methyl} pyridin-2-
yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[methyl(tetrahydrofuran-2-
25 ylmethyl)aminoJmethyl} pyridin-2-yl)benzamide;
N-(2-aminophenyl)-4-(5-{[bis(2-methoxyethyl)amino]methyl} -3-cyanopyridin-2-

yl)benzamide;



N- (2- am nophenyl ) - 4- ( 3- cyan- 5-

{[ (2- met hoxyet hyl ) am no] net hyl } pyri di n- 2-yl ) benzam de;

N- (2- am nwpheowyl2)s4- ( 3- cyan-5- { PCT/GB2005/003355

[ et hyl (et hyl ) am no] net hyl } pyri di n-2-yl ) benzam de; WD 2006/ 024841

PCT/ GB2005/ 003355 79 N-(2-ami nophenyl) - 4-

{3-cyano- 5- [ (3- phenyl pi peridin-1| -yl )rret hyl ] pyri di n- 2-yl } benzam de;

N- ( 2- am nophenyl ) - 4-

{3-cyano-5-[ (4- phenyl p| perl di n-1-yl)met hyl ] pyridin-2-yl } benzam de;

N- (2- am nophenyl) ano- 5- {t

[ 3- (4- floﬁépb%m@ﬁ%hfﬁﬁ }bé‘iqeﬁﬁahlelsakﬁ theseathy| } pyri di n-2- yl)benzani de; 5

N- ( 2- am nophenyl ) §13 cyano- 5-{[ 4- (nor phol i n- 4-yl car bonyl ) pi peri di n-1 -
yl ] met hyl } pyﬁrsuuabie@ ginydsevizably decepkibl2sadiminmomoyhg ofithe Fooyalndh s, f6r [ 3

Ng ?Izeggq%%%énwgg p%é d"g(id@,fj&?éa[%%%ﬁ B h%ﬂ%/ Bgltilﬁ‘%lﬁg?ﬁ@t(ﬁyﬁ?%)qgrg&e an ‘acid-addition

- 3- cyanegly vitHiaf idoryanibenagahid @cid suéh as hydrochlonc hydrobromic, sulphunc
N- (2- am nophenyl ) -4- (3-cyano-6-nitropyridi n-2 yI benzam de;

N ( 2- émf%%%@wtn},-camp 9r Hta}eaﬁ acid: qrafor ekgPRIsHesA) 9fy/oneionnd ofihr Fermulei(Be:

ﬁ} gg ZW 3‘3?@ &éagga&{a %rréggmig o a1kt ATARRE SN JREDEANAE us a

[4-(cyc bmlpnmpyﬂ magrimm;ﬁ 2, pemaﬂmmoﬁru;ﬂ s]aﬂtetﬁhﬁirﬂhepwuadlemhannadewmgram de; 15
N ( 2- ameHOPHEIPYLok AL aTepaHEo Lt Forplt 6 i ARIAgmPIe Byt Ermed 57 rin%é[‘ﬁi‘{‘} e
?rzn ?g)SHﬁganMbﬁB?iﬁianéhﬁtgé%]gF‘mﬁﬁ&%H%ﬁacfﬁ%&nﬂrﬂﬁﬁé’ﬁ&%ﬂlﬁ g~ [ 3- cyano-5- (f
am nojorret hyl Ypy cmdpomﬁlsyolf}ﬂmanzwuodmayzﬁ aiZisteredio plivefoyh Jof 4-pf@-doygahatSs  {

N (2- anaopmeiyt T ey b e B R areny Bl i sk PGP HTIB ai - 2-

)[/|( )2br6nra] tZ ﬁlcﬁg(eﬁﬁmn M(p?o—@?ﬁgﬂﬁ@?@é‘ﬁieh‘t&'aﬁ@ﬁﬁé/ glﬁféloﬁi pﬂo;oertles and/or the pharmacokinetic
ybenzyl) am no] net hyl } pyri di n- benzam de;
properties of a compound of the invention. A pro-drug can be formed when the compound of
the invention contains a suitable group or substituent to which a property-modifying group
15 canbe attached. Examples of pro-drugs include in vivo cleavable ester derivatives that may
be formed at a carboxy group or a hydroxy group in a compound of the Formula (I) and
in vivo cleavable amide derivatives that may be formed at a carboxy group or an amino group
in a compound of the Formula (I).
‘ Accordingly, the present invention includes those compounds of the Formula (I) as
20 defined hereinbefore when made available by organic synthesis and when made available
within the human or animal body by way of cleavage of a pro-drug thereof. Accordingly, the
present invention includes those compounds of the Formula (I) that are produced by organic
synthetic means and also such compounds that are produced in the human or animal body by
way of metabolism of a precursor compound, that is a compound of the Formula (I) may be a
25 synthetically-produced compound or a metabolically-produced compound.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula () is
one that is based on reasonable medical judgement as being suitable for administration to the
human or animal body without undesirable pharmacological activities and without undue
toxicity.

30 Various forms of pro-drug have been described, for example in the following

documents :-

a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic



N- (2- am nophenyl ) - 4- (3-cyano-5- { [(3-nethoxybenzyl)am no] net hyl } pyri di n- 2-
yl ) benzam de; WO 2006/ 024841 PCT/ GB2005/ 003355 80

N- (2- am nwpheswl2)ss4- ( 3- cyano- 5- { PCT/GB2005/003355

[ (3-1sopropoxypropyl)am no] net hyl } pyridin-2- yl)benzam de;

N- (2- am nophenyl )-4- {3-cyano-5-[({ [6-(trifluoronethyl)pyridin-3-

yl ] met hyl } am no) net hyl ] pyri di n-2-yl } hbenzam de; 5

N- ( 2- am nophenyl ) - 4-[ 3- cyano- 5-({[(4-%t hyl -1, 3-t hi azol -2- yl)nethyl] am no
} methyl)pyridin-2-yl]b enzam de; N (2-am nophenyl)-4-[3-cyano-5-({
(1-methyl- | Himdazol-4- yl)ethyl] am no}

hy! ) Piges; dP$R)2- yI | benzanmi de;: N (2- ani nophenyl) 4- ( 3- cyano- 5-

t

t
t d zﬁ;p N1 i0 yl)benzam de;

N- E 2ea;n ngp@%ﬁ?&ﬁf éﬁ%llt {ﬁﬁ%\?&fgﬁ ye ‘#ﬁ% ) ag;%r’lrS?]o] rrgt ¥1yl }

pyri di ne)2-yl Aﬂm@akdéDmg\DésagmammmeWhém%dﬁtadbyxirog@aal{d -Larsen and

|[\£(22| ZO ' B‘l?é%%‘{' &,&am g%?r’rﬁ%érgg/rll ;I;ﬁc%’lucr)]n of Pr¥)- g}rf’rhd %undgaardp 113-

{[(3-et f@lxM@gppyl )am no] et hyl } pyri di n- 2-yl )benzam de; 15

N- ( 2- am nophenyl ) - 4- ( 3- cyano 5 {[(2 propoxyet hyl ) am no] net hyl } pyri di n-2-yl )

benzami de; Hr Qnmdo ] Betivern keFiefis] 8,55 (19PL);2- f ur yl ) met hyl ]

th g.de; N-(2-an 0 5-
o7 o0 S BAAT. &o ARRDEAT Ry AL (T oY L

N- ( 2- anfynophrnKhieya; 3 CLaEA: l5harfnt Bhnalayokm (Zbegyran 4-yl am no) net hyl ] pyrid
i n-2- yl}benzam de, 1en I)-4(3c ano- 5-
{[

2-
(2- neghoxyTzH@@hmné(\b@ycﬂ}aa @d?ms By NppslPivary Sysiams eALai Sanposium
N—(2 ﬁ”%; h@nw ﬁf 3 cyano- 5- {[met hyl (tetrahydrofuran-2- 25
yl met %P?rﬁ noj et hyl } pyri di n- 2-yl )benzam de;

E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.

2-
nme

{I

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (I)
that possesses a carboxy group is, for example, an in vivo cleavable ester thereof. An in vivo
cleavable ester of a compound of the Formula (I) containing a carboxy group is, for example,

15 apharmaceutically-acceptable ester, which is cleaved in the human or animal body to produce
the parent acid. Suitable pharmaceutically-acceptable esters for carboxy include (1-6C)alkyl
esters such as methyl, ethyl and fert-butyl, (1-6C)alkoxymethyl esters such as methoxymethyl
esters, (1-6C)alkanoyloxymethyl esters such as pivaloyloxymethyl esters, 3-phthalidyl esters,
(3-8C)cycloalkylcarbonyloxy-(1-6C)alkyl esters such as

20 cyclopentylcarbonyloxymethyl and 1-cyclohexylcarbonyloxyethyl esters,
2-o0x0-1,3-dioxolenylmethyl esters such as 5-methyl-2-oxo-1,3-dioxolen-4-ylmethyl esters
and (1-6C)alkoxycarbonyloxy-(1-6C)alkyl esters such as methoxycarbonyloxymethyl and
1-methoxycarbonyloxyethyl esters.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (I)

25 that possesses a hydroxy group is, for example, an in vivo cleavable ester or ether thereof. An
in vivo cleavable ester or ether of a compound of the Formula (I) containing a hydroxy group
is, for example, a pharmaceutically-acceptable ester or ether, which is cleaved in the human or
animal body to produce the parent hydroxy compound. Suitable pharmaceutically-acceptable
ester forming groups for a hydroxy group include inorganic esters such as phosphate esters

30 (including phosphoramidic cyclic esters). Further suitable pharmaceutically-acceptable ester
forming groups for a hydroxy group include (1-10C)alkanoyl groups such as acetyl, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl groups, (1-10C)alkoxycarbonyl groups



N- (2- am nophenyl )-4-(5- { [bis(2-nethoxyethyl)am no]nethyl}
-3-cyanopyridi n-2- yl)benzam de; WO 2006/ 024841 PCT/ GB2005/ 003355 81 or a
phar macewvocaddogssmecept abl e salt thereof. A suitable PCT/GB2005/003355
pharmaceutical | y-acceptabl e salt of a conpound of the Formula (l)-is, for
exanpl e, an acid-addition salt of a conpound of the Fornmula (1), for
exanple an acid-addition salt with 38 i norgani c or organic acid such as
hydrochl ori ¢, hydrobrom c, sul phuric,®5 trifluoroacetic, citric or maleic
acid; or, for exanple, a salt of a conmpound of the Forrmula (1) which is
idic, for exanple an alkali or alkaline earth netal salt
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net abol | cal | y- produced conpqund. ) .
15 t'hat pos esrs)es an amino grorlrlg 1s,rtLor example, an in vivo cleavable amide derivative thereof.

Suitable pharmaceutically-acceptable amides from an amino group include, for example an
amide formed with (1-10C)alkanoyl groups such as an acetyl, benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl groups. Examples of ring substituents on the
phenylacetyl and benzoyl groups include aminomethyl, N-alkylaminomethyl,

20 N,N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and
4-(1-4C)alkylpiperazin-1-ylmethyl.

The in vivo effects of a compound of the Formula (I) may be exerted in part by one or

more metabolites that are formed within the human or animal body after administration of a
compound of the Formula (I). As stated hereinbefore, the in vivo effects of a compound of the

25 Formula (I) may also be exerted by way of metabolism of a precursor compound (a pro-drug).

Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt thereof (wherein R'?, R'®, R!°, R?, R? R*,
integer m and integer n are, unless otherwise specified, as hereinbefore defined), said process

comprising the steps of:

30 (a) the reaction of a compound of the formula (A)



A suitabl e pharmaceutical |l y-acceptabl e pro-drug of a conpound of the
Formula (1) is one that is based on reasonabl e nedi cal judgenent as being
sui t abl e wono@drusyistrati on to the human or ani nal bodycwidB2008003355

undesi rabl e pharnmacol ogi cal activities and wi thout undue toxicity. 30
Various fornms of pro-drug have been described for exanple in the follow ng
docunents : a) Methods in Enzynol ogy 4 Vol . p. 309-396, edited by K

W dder, et al. (Acadenmic WO 2006/02&%41 PCT/GBZOOS/OOSSSS 82 Press, 1985);
b) Design of Pro-drugs, edited by H Bundgaard, (Elsevier, 1985); c) A

Text book of Drug Design and Devel opment, edited by Krogsgaard Larsen and

H. Bundgaard, Chapter 5"
Bundgaard p. 113- 5 191 (1991: . bundgaard Advanced EXUg Eellvery
Revi ews, 8, 1-38 (1992); e) H: al ., Journal of Pharmaceuti cal
SC|ences 77, 285 (1988); ﬁ1 ., Chem Pharm Bull., 32,
692 (1984); g) T. Higuchi (R4 V St e - Dr ugs as Novel Delivery
Systens”, A C.S. Synposium io0 Series, Volune i@é and h) E. Roche (editor),
"Bioreversible Carriers in Drug Design", Perga anress, 1987. A suitable
pharmaceutical | y-acceptabl e pro-drug of a compound of the Forrmula (I) that
possesses a carboxy group is, for exgmple, an in vivo cleavable ester
thereof. An in vivo cleavable ester of a conpound of the Fornula (1)
contai ni ng HHERIPRTY 2 96 RHPe | gl%u f\Wth Q%@ﬂﬁb@d dfah@formula (B) _
pharmaceutical | y-accept abl e es which is cleaved in the human or ani nmal
body to produce the parent aC|d SU|tabIe phar maceuti cal | y-accept abl e
esters for carboxy include (1-6C)al kyl esters such as nmethyl, ethyl and
tert-butyl, (1-6C)al koxynet hyl esternguch as net hoxynet hyl esters,

(1- 6C)a|kanoy|oxynethy| esters such as pival oyl oxynet hyl esters,
3-phthalidyl esters, (3-8C) cycR#alkylcar yl oxy-(1-6C) al kyl esters such
as 20 cycIopentylcarbonyloxynethy cycl ohexyl car bonyl oxyet hyl esters,

R1& N ML

wherein

R is a group R'® as hereinbefore defined or a precursor thereof,

R is a group R'® as hereinbefore defined or a precursor thereof,
10 R!® is a group R'® as hereinbefore defined or a precursor thereof,

M is a metal,

L is a ligand, and

integer z 1s 0 to 3;

and wherein if any one of said groups R'*, R or R'® is a precursor for a R'%, R' or
15 R group respectively, then said process thereafter comprises a step of converting the
compound formed by the reaction of a compound of the formula (A) with a compound of the
formula (B) to a compound of formula (I) (by converting the precursor of any one of groups

R!® R™ or R!® group to the appropriate R'*, R™ or R'® group); or

(b)  The reaction of a compound of the formula (C)



2- 0x0-1, 3-di oxol enyl met hyl esters such as

5- net hyl - 2- oxo- 1, 3- di oxol en-4-yl net hyl esters and

(1- 6C) al kwoyoardesy! oxy- (1- 6C) al kyl esters such as net hexyws20enwbizsy et hyl
and 1- et hoxycarbonyl oxyethyl esters. A suitable
pharmaceutical | y-acceptabl e pro-drug of a conpound of the Formula (1) 25

t hat possesses a hydroxy group is, for exanple, an in vivo cleavabl e ester
or ether thereof. An in vivo cleavale ester or ether of a conpound of the
Formula (1) containing a hydroxy group is, for exanple, a
pharmaceutical |l y-acceptabl e ester or ether, which is cleaved in the human
or animal body to producé,Mhe parent hydroxRiconpound. Suitable
pharmaceutical | y-accept abl e
i ncl ude inorganic esters such esters 30 (including
phosphoram dic cyclic esters).

Mablre pharmaceutical | y-accept abl e
ester formng groups for a(mgl)groxy grioup ‘n
B

de (1-10C)al kanoyl groups
such as acetyl, benzoyl, phenylacetylOand ituted benzoyl and
phenyl acetyl groups, (1-10C)al koxycarbonyl group@RIO 2006/ 024841
PCT/ GB2005/ 003355 83 such as et hoxycarbonyl, NN-[d?-(1-4C)aIkyl]carbanDyI,
2-di al kyl am noacetyl and 2-carboxyacetyl groups. Exanples of ring
substituents on the phenyl acetyl and l§€¥zoyl groups include am nonet hyl ,
N al kyl am nonet hyl, N, N-di al kyl am nonet hyl,  norphol i nonet hyl ,
pi per azi n- 1- Yheretnh Land infeger 24wy ag definsd peavgzi n- 1-yl methyl . Suitable 5
phar maceuti cal | y-acceptabl e ether form ng groups for a hydroxy group
i ncl ude a- awitheepaiprynd oftbafensde®)as acet oxynet hyl and pi val oyl oxynet hyl
groups. A suitable pharnaceutically-acceptable pro-drug of a conpound of
the Fernmula (1) that possesses a carboxy group is, for exanple, an in vivo
cl eavabl e am de thereof, for exanple an amde forned with an am ne such as
anmoni a, a (1-4C) al kyl am ne such as i oRtthyl am ne, a di-(1-4C)al kyl am ne
such as di net hyl am ne, N ethyl-Ndwpethyllam ne or diethylamne, a
(1-4C) al koxy-(2-4C)al kyl am ne su as _Z.nmetgpxyet hyl am ne, a
phenyl - (1- 4C) al kyl ami ne such as benzytramye and am no acids such as gl yci ne
or an ester thereof. A suitable phafgmceutically-acceptable pro-drag of a
conpound of the Fornmula (1) is Rt p an amno group is, for
exanple, an in vivo cl eavabl e am de derivati®¥e thereof.

(D)

. pla plb 1e’ . :
wherein R™*, R™ and R™® are as defined above and X is a reactive group;

)

and wherein if any one of said groups R, R"™" or R!% is a precursor for a R'*, R™® or
10 R group respectively, then said process comprises an additional step thereafter of converting
the compound formed by the reaction of a compound of the formula (C) with a compound of
the formula (D) to a compound of formula (I) (by converting the precursor of any one of

groups R', R™ or R'® group to the appropriate R'®, R™ or R group); or

(¢)  thereaction, in the presence of 4-(4,6-dimethoxy-1,3,5-triazinyl-2-yl)-4-
15 methylmorpholinium chloride, of a compound of the formula (E)



Sui t abl e pharmaceutically-acceptabl e am des froman am no group incl ude,
for exanple an amde formed with (1-10C)al kanoyl groups such as an acetyl,
benzoyl, wbenydmesttyl and substituted benzoyl and phenycaaaiyés/ @sszeps.
Exanpl es of ring substituents on the phenylacetyl and benzoyl groups
i ncl ude am nonet hyl, N-al kyl am nonmet hyl , 20 NN-di al kyl am nonet hyl ,
nmor phol i nonet hyl , pi perazin-1-yl nmethyl and :
4-(1-4C)al kyl pi perazin-1-ylnethyl. Be in vivo effects of a conpound of
the Formula (1) may be exerted in part by one or nore netabolites that are
formed wthin the human or ani mal body after adm nistration of a conpound
of the Formula (1). As stated hereinbeflore, {the in vivo effects of a
conpound of the 25 Fornula (1) may al sj¢p be Jexerted by way of netabolism of
a precursor conpound (a pro-drug). hep~aspect of the present invention
provi des a process for prepari ngf\la cgnpound ‘of formula (1) or a

1 o

phar maceutical |y acceptabl e saf 2Qf (wherein Rla, Rb, R R2, R3, R4,
@ erwi se specified, as herei nbefore

integer in and integer n are, unle

defined), said process conprising teps of: 30 (a) the reaction of a
conmpound of the formula (A WO 2006/ 024841 PCT/ GB2005/003355 84 X/ R4 N
(RRYm O (R3)n (A) wherein X is a reacti(R3group, with a conpound of the

formula (B) RL c" RL b GN Rlae NMZ 5
(E)

with a compound of the formula (F)

(R?)r

5 ' ¥
wherein R', R™ and R™ are as defined above, and wherein if any one of said groups
R'™, R™ or R is a precursor for a R'®, R™® or R'® group respectively, then said
process comprises an additional step thereafter of converting the compound formed by
the reaction of a compound of the formula (E) with a compound of the formula (F) to
10 a compound of formula (I) (by converting the precursor of any one of groups R'® R

or R'® group to the appropriate R'*, R™® or R'° group);
and thereafter if necessary:
1) converting a compound of the formula (I) into another compound of the formula (I); and/or
i) removing any protecting groups.

15 A suitable base for process (a), (b) or (c) is, for example, an organic amine base such
as, for example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,
morpholine, N-methylmorpholine or diazabicyclo[5.4.0Jundec-7-ene, or, for example, an

alkali or alkaline earth metal carbonate or hydroxide, for example sodium carbonate,



(B) wherein Rla' is a group Rla as hereinbefore defined or a precursor
thereof, Rlb' is a group R b as hereinbefore defined or a precursor

t her eof , wdQodlo2isssi1a group Rlc as herei nbefore defined ecTaRESNIBHOr
thereof, Mis anetal, Lis aligand, and integer z is O to 3; and
wherein if any one of said groups Rla', Rib" or R' is a precursor for a
Rla, Rib or is Rlc group respectlvg}y then said process thereafter
conprises a step of converting the "conpound fornmed by the reaction of a
conpound of the formula (A) with a conpound of the formula (B) to a

d of f | i
oo Bl S iy At etk R bV R B B3Rl by BDIANS: B O} SURS
react i QE&nﬁlf ﬁl:ﬂﬁﬂpﬁiéfﬂﬂh anaéworfe@ e@oiGn WQO&/&M&%MRGIT/ GB2005/ 003355

85 LZM R N (RRYmO ( erein L and_integer z are_as defined
above hydmgmmaabcm@w@glmas sqdmm y‘ﬂr@gmadmpa)e of ametal aljgxigg gygh as spdium

ethoxide.

5 A suitable reactive group X is, for example, a halo or a sulphonyloxy group, for
example a chloro, bromo, iodo, methanesulphonyloxy, trifluromethanesulphonyloxy or

toluene-4-sulphonyloxy group.

The reactions are conveniently carried out in the presence of a suitah!s inert solvent or
diluent, for example an alkanol or ester such as methanol, ethanol, isopropanol or ethyl
10 acetate, a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride,
an ether such as tetrahydrofuran, 1,2-dimethoxyethane or 1,4-dioxan, an aromatic solvent
such as toluene, or a dipolar aprotic solvent such as N, N-dimethylformamide, N, N-
dimethylacetamide, N-methylpyrrolidin-2-one or dimethylsulphoxide. The reactions are
conveniently carried out at a temperature in the range, for example, 10 to 250°C, preferably in

15 the range 40 to 80°C;

Metal M may be any metal that is known in the literature to form organometallic
compounds that undergo catalytic cross coupling reactions. Examples of suitable metals

include boron, tin, zinc, and magnesium.

A suitable value for integer z is dependent on the metal M, but is usually in the range
20 0-3.

Suitable values for the ligand L, when present, include, for example, a hydroxy, a
halo, (1-4C)alkoxy or (1-6C)alkyl ligand, for example a hydroxy, bromo, chloro, fluoro, iodo,
methoxy, ethoxy, propoxy, isopropoxy, butoxy, methyl, ethyl, propyl, isopropyl or butyl
ligand or, where integer z is 2 and M is boron, the two ligands present may be linked such

25 that, together with the boron atom to which they are attached, they form a ring.

Suitably, the group ML, is a group of the formula ~BL'L? where B is boron and L'
and L? are as defined for ligand L above. In particular, the ligands L' and L2 may be linked
such that, together with the boron atom to which they are attached, they form a ring. For
example, L' and 1.? together may define an oxy-(2-4C)alkylene-oxy group, for example an

30 oxyethyleneoxy, pinacolato (-O-C(CH3),C(CHjs),-O-) or oxypropyleneoxy group such that,



RLa NX (D wherein R', Rb and R' are as defined above and X is a
reactive group; and wherein if any one of said groups Ra', Rb or R' is
a precurswo20@r02a4Rl a, RIb or 10 R c group respectivel pCTIdB20053@B3F5pr ocess
conprises an additional step thereafter of converting the conpound forned
by the reaction of a conpound of the fornula (C) with a conpound of the
formula (D) to a conmpound of fornmula (I) (by converting the precursor of
any one of groups Rla, Ribor R' gr to the appropriate Rla, Rl1l or R
group); or (c) the reaction, in the presence of

4- (4, 6-di methoxy-1,3,5-triazin )-4- is neth Irmrphol i nium chl ori de,
of a cotfssthesws: g theoren pie @ Wé)vh wgyzmma@m#y oI ERYOIDSY WoEg Bsid egisr O
HNi o (R3)n (E) with a conpound of the formula (F) Ric R b CNRa
N OH ( )mO5 (F) wherein Ra', Rb and Ric' are as defined above
and wherein if ecur

e sai d

A et ol 0 e S0 B Bk B e PP ot e B FRE”
addi ti ogah Péﬂa@l&rﬁd@?rﬁﬂﬁdlﬁlﬁ(ﬂf nﬁﬂt@}(ﬁfférlrﬂﬂ(el(ﬂ? c@t@lyepmxmplmd by the
reaction of a conpound of the formula ( nmpound of the fornula
(F) té mraEISétanbewmomhm@p#lﬁdm@) p(aﬂgidlwﬁu)ecrhmw pﬁ@dpﬂe@wog@md@f any one
of - 9 ouRE Bl Reny BB sphine)palladium(Ir) chloride, tetrakis(triphenylphosphine)nickel(0),

nickel(IT) chloride, nickel(I) bromide, bis(triphenylphosphine)nickel(Il) chloride or

dichloro[1-1’-bis(diphenylphosphino)ferrocene]palladium(II). In addition, a free radical

initiator may conveniently be added, for example an azo compound such as

10 azo(bisisobutyronitrile).

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of

15 the invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, reductive
amination of substituents, alkylation of substituents and oxidation of substituents. The
reagents and reaction conditions for such procedures are well known in the chemical art.
Particular examples of aromatic substitution reactions include the introduction of a nitro

20 group using concentrated nitric acid, the introduction of an acyl group using, for example, an
acyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions;
the introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium
trichloride) under Friedel Crafts conditions; and the introduction of a halo group. Particular
examples of modifications include the reduction of a nitro group to an amino group by for

25 example, catalytic hydrogenation with a nickel catalyst or treatment with iron in the presence

of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those

30 skilled in the art. Conventional protecting groups may be used in accordance with standard

practice (for illustration see T.W. Green and P.G.M. Wuts, Protective Groups in Organic



or Ric group to the appropriate Rla, Rib or Rc group); and thereafter if
necessary: i) converting a conpound of the forrmula (1) into another
conpound wo 20éw2iimmul a (1); and/or ii) renoving any proTaB2005pogEseuUps. 15
A suitable base for process (a), (b) or (c) is, for exanple, an organic

am ne base such as, for exanple, pyridine, 2,6-1utidine, collidine,

4-di met hyl am nopyridi ne, triethylam ne, norpholine, N nethylnorpholine or
di azabi cycl o[ 5. 4. 0] undec-7-ene, or, f&r exanple, an alkali or alkaline
earth netal carbonate or hydroxide, for exanple sodium carbonate, WO

2006/ 024841 PCT/ GB2005/ 003355 87 potassi um carbonate, cal ci um carbonate,
sodi um $ymthestd, dehroWileytand Sonsnl HYYr Dius & reatants imclude geavpk sychaas anlikal i net al

S el D b e e

et hoxi d@enfordddtdi@bl e reactive group X is, for exanple, a halo or a

sul phonyl oxy group, for exanple a chloro, brono, iodo,

met hanesul ph@nyhesy prdtédih &gs%b%p HoRBAN¥A M (9] fHEBRmMp1S WhRBENY | OXY
group. The reactiongrar e1 %%{r}v ni ent%@ garrin%&lcli ou?%F%uptlh’e pr esepnc’e ofﬂa

sui t abl groupgfor exashple an alkanoydigravprsuch apacetd sanplisoxynahbidrgdum foresxpmplesaich as

t hanol , et hanol . .i | thyl 1 t at hal t | vent
Such as PRy ERRLAPYRIBORH 0B BRSO L ERuR, Fha VR SRR SO er
such asfdreksimpbeaibaftarbbng 6 ALKy S IBERUnple BerbPX The deftoREMIRL | C

solvent such as toluene, or a dlpo?gr aprotic solvent such as
N, N- di neansjiidns femie dbovepraieciiiansphyd recetsarty ey Wiih s ¢hpigeyafperteeling 2- one or

di met hy i de. The.r ' C i I '
terper E0te TR REexdifle SREH B0En3ch T ERLENY MiAbb oy ¥l ||
r angeao 480k bgBALmayiieatmbl stbfpr beansply, byey@lrolysiatviths suitabila base sibiead art glkali ur e
to formorganonetal |ic conpounds that undergo catalytic cross coupling
react i ofstal pydiexsidestos pxample HEwm e sadium hydeaxidre AdsFastyelyian acyl geup sfich
ragnesi +-Burd i a1 gt%lub' ShdyYe rbRbFIE ForZexhpfe B B aRlenPRith BSuiBI@heil  but
is usually In the rang

such as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an

arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for

15 example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by

treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
20 example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
25 Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by

hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a z-butyl group which may be removed,

30 for example, by treatment with an acid, for example an organic acid such as trifluoroacetic

acid, or for example a benzyl group which may be removed, for example, by hydrogenation



20 0-3. Suitable values for the ligand L, when present, include, for
exanpl e, a hydroxy, a halo, (1-4C)al koxy or (1-6C)alkyl ligand, for
exanpl e avbydesmeys41bronmo, chloro, fluoro, iodo, nethoxyCTaiB2008/0033360pPOXY,
i sopropoxy, butoxy, nethyl, ethyl, propyl, isopropyl or butyl |igand or,
where integer z is 2 and Mis boron, the two |igands present may be |inked
such 25 that, together with the boron atomto which they are attached, they
forma ring. Suitably, the group M. Nijs a group of the formula BL1L2,
where B is boron and L1 and L2 are as defined for ligand L above. In
particular, the ligands L1 and L2 may be linked such that, together with
the boroer acaslysisughpepaliadiyn-epeaopached, they forma ring. For exanpl e,
L1 and L2 together may define an oxy-(2-4C) al kyl ene- oxy oup, for exanple
an 30 oxyet HiHegmetoxtyng mummhgb@re(m@ed:(at}msf) @Oy CHR)tBtage in &e syRipTi®PSIN&neoxy
group such that D. 2006/%T 4841 .P / 200 03355 88 together with the
bor on SPHNFRIY ‘&tﬁ“‘iur‘?éwe O forma cyclic boronic acid
ester group. A suitab

t al y, uges f
exanpl e, a rmlaqqaw CBRPLEFEPS Eﬁsﬁ*gor% %%uen%sﬂﬁﬁ&(%)aﬁ RSB RiEDhy "
ni Ck(%%< % eg{w ﬁ-ﬂg%koﬁ@éﬁ%hmﬁB 2 coRipoB PPt En (I) rT(ylconvertlng the recursor

tetra r|p hi ne pa I adi um( O, paIIa ) chloride,

pal | adlcnfmmbrlo)le bf glmu;ieR B/ st(rtRl mﬂanyp}prhplsqthiRne}?paM &algmﬂ&?lqs)ngéfﬁndﬂlidde

k hi kel (O | | a
S e SRS TGL 5h (re EEUL b BOhbGor Pl )
di chl orgtls R’ @r&ﬁﬁdopwh akb@ﬁcﬁmrwﬁeﬁsre@ﬁw@raqﬂsb a@iudetlioxybnakdiblt i on, a

free radical initiator may conveni ent be added, for_exanple an az
conpounebngaieing geouips (azo(@iZEs bldehydsriontainiag grqups {65 |—<Hé0hﬁﬁfﬂ3@é5ﬂ§t9é “t hat

t f .th t t
et st ston 4 B 1B ogy OO S oitte o AR B R QOO
gener at @HedR“GO (MEQ)alieyTH lanfidedntainal gepups fe. o0 ONH), a(grmlpeﬂﬂfneX wireroK to or

imediately follow ng@t he processes nenti onea above, as such are
i ncl udeld aurﬁathé SIS ¢ dghingds oF Hpaqiiyge teﬁtshgm%acsﬁ &%tions and

modi fic fq" del A SQUCAHINA iR nePart SHPSIPrEHRE hoRo Means
of an a rra | gé h@?gﬁtﬁtoﬁgﬁ% rg(i}t(}%orel eguctl on 01? subst | tﬁﬁeﬁrﬁtis reductive
select the most appropriate precursor group for conversion into the desired R'%, R'® or R

15 substituent groups.

For example, a compound of the present invention having the formula (XI) shown
below (i.e. a compound of formula (I) in which R" and R'® are both hydrogen; R' is a group

of the formula R'R®N-CHS,-; integer m is 0; integer n is 0; and R* is amino)

7
R" CN

RS N NH,

ZT

20 (X1)

is suitably prepared by a process (process (d)) comprising the reaction, in the presence of a
suitable base, of a compound of formula (G) (wherein the aniline may be protected and R"™ is
a precursor for the R’R®N-CH,- group in the compound of formula (VI) above, said precursor

having the formula —CH,-X, wherein X is a reactive group as hereinbefore defined),



am nation of substituents, alkylation of substituents and oxidati on of
substituents. The reagents and reaction conditions for such procedures are
wel | knowwoinosidzessehemi cal art. Particul ar exanpl es of per@B20esm03355
substitution reactions include the introduction of a nitro 20 group using
concentrated nitric acid, the introduction of an acyl group using, for
exanple, an acyl halide and Lewis acid (such as alumniumtrichloride)
under Friedel Crafts conditions; theélintroduction of an alkyl group using
an al kyl halide and Lewis acid (such as alumnium trichloride) under
Friedel Crafts conditions; and the introduction of a halo group. Particul ar
exanpl es of nodificationf"ncl ude tFﬁireduction of a nitro group to an

am no group by for 25 exanphs ytic hydrogenation with a nickel
catalyst or treatnment with i the presence of hydrochloric acid with
heati ng; oxidation of al kylthrNg yHsul phi nyl Ner. al kyl sul phonyl . 1t

w Il also be appreciated that i t heH eactli 6ns nmentioned herein it
may be necessary/desirable to prote sefsitrra . groups in the
conpounds. The instances where protectio § ary or desirable and
sui tabl e methods for protection are known 30 skilled in the art.
Conventional protecting groups may be used 1n accordance with standard
practice (for illustration see TTW Geen and PP.GM Wits, Protective
Groups in Organic WO 2006/ 024841 PCT/ @2005/ 003355 89 Synt hesis, John
Wley and Sons, 1999). Thus, if reactants include groups such as am no,
formyl, car bextit acontppdndafformubmee desirable to protect the group in sone
of the reactions nentioned herein. A suitable protecting group for an
amno or alkylamno group is, for erRanpl g8 an acyl 5 group, for exanple an
al kanoyl group such as acetyl, an al koxycarbonyl group, for exanple a

nmet hoxycar bonyl , et hoxycarbonyl or t-Qttoxycarbonyl group, an

aryl met hoxycar bonyl group, for exanple benzyl oxycarbonyl, or an aroyl
group, for exanple benzoyl. The deprotection conditions for the above
proteéting groups necessarily vary w tH)the choice of protecting group.
Thus, for exanple, an acyl group such as an al kanoyl or al koxycarbonyl

gr oup orndtheteafien; dydecepsanypremuyinganygmoteeithy groupsxanpl e, by hydrolysis with a
sui tabl e base such as an alkali netal hydroxide, for exanple |ithiumor
sodi um hydr oXiltdmatidly e caatpormld yo f zenaalystrugiul forsnndh(XB sabavd mbyborsepacthony|

rou be renpved, r ex le, by treatnent_with a suitabl.e acid
g P n%¥ a process (process e% w}(lalcﬁl ggmpnses ¥he reaction, in the presence of a sgi?ab?e re%iucmg

agent and a suitable acid, of a compound of formula (G) (wherein the aniline may be

10 protected and R' is a precursor for the R’'R®*N-CH,- group in the compound of formula (VI)

above, said precursor having the formula —CHO (formyl)):

=4

Z | CN
NS
N H NH,
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O
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with a compound of formula (H);
R7 8
N R

N
H

15

(1)



such as hydrochl oric, sulphuric or phosphoric acid or trifluoroacetic acid
and an aryl net hoxycarbonyl group such as a benzyl oxycarbonyl group nay be
renoved, wonrodsz2eseanpl e, by hydrogenation over a cat al yeCTRB2005293355

pal | adi um on-carbon, or by treatnment with a Lewis acid for exanple boron
tris(trifluoroacetate). A suitable alternative protecting group for a
primary am no group is, for exanple, a phthal oyl group which nay be renoved
by treatnment with an al kyl ani ne, for9%xanpl e di nethyl am nopropyl ami ne, or
wi th hydrazine. A suitable protecting group for a hydroxy group is, for
exanpl e, an ar§l group, for 20 exanple an al kanoyl group such as acetyl,
an ar oy Rndytheteplters Bimeessarnyl keniovingoany prefecting gravss net hyl group, for exanple
benzyl. The deprotection conditions for the above protecting groups wll
necessari |y Whaaujtalig bhasetfoepmicoisdd) isf fop exdneme, angrgama pmirbrhasg suchrasghanpl e, an
acyl group.,such .as al. kanoyl.. or gn..ar roup. /may, be renoved, for
exanpl e?xaﬁ‘gplﬁ)%PS}WS?’g 'Wﬁ“ﬁﬁﬂ %ngﬁﬁ’ gbc}n@e%gérﬂg‘ﬁ@%d&g H?F%@fl%&}qe’ net al

hydr oxi gfrpHobihe &% aia8hyRmlotHoliHE b HiaSabd eI S @) eite6l-endSor\idrikBidbley & Y an
aryl met hyl” group such as a benzyl group nmay be renoved, for exanple, by
hydr oge kel enalkglate eqrth apedtlycarbopaistor hydigzideatdr gnaraple sadisarearongis; t abl e

prot ect| X i f .exa -an.esterifyi group,
For - oxahone i sBbkofe a TRk fhe Balst by SR B S B iR g s e BB o .
by hydr exarspls, anvilltahi methblsrIrRleclor asanssid sodigdfide, de an @lkaliebrte gl € a
t-butyl group which may be renoved, 30 for exanple, by treatpent with an
aci d, ~ f Bydregensarbanafp syt rﬁOéluaéhﬂirggR?ﬁaragn%tﬁorr|aa6¢téla?é%q&1@e sughiagisodwms or
exanpl e kgRzyl group which may be renoved, for exanple, by hydrogenation
WO 2006/ 034841 PCT/ GB2005/ 003355 90 over a catal yst such as

pal I adi um on+4c he pr | r yehe renmpved. ny conveni ent
st agel%i n theAss@ﬁ?ﬁgg?dlicﬁlgi aﬁgﬁtef@% @g%%gi(%ﬁg@u{i%cﬁogieﬁﬂg@v@ ]In%}tgna%lv(\:/n in the
chem cabowhydriddwalteuetngs, sstiuibogshdtide, Bodium tiabetogboRihydsid@opsodatm sor for a
Rla, Rib or Rig roup 5 respectively, it may be converted into a conpound
of for nﬁ}’aélob?l)) b‘g“%nverti ng the precursor of any one of groups Ria, Rb

or Rlc to the appropriate Rla, Rib or Rle group using standard chem cal
t echni ques t Raguitable agid| fbr pueoes (eoincisisea Bronstaddcidhsuch as.dpt exampderfsirmic of
possible .Ria ., _Rh..or R'precursor groups.(panti.cul arl i,b'  precursor
gr oups) g??t‘%ﬁ%% a%gil,gpg}%?/ro ?etgzl ag dr‘:ﬁgpf&ocﬂonc Qc1d, s%?phunc acid, pXra%luene sulfonic

15 acid or camphor sulfonic acid; or a Lewis acid of formula MX,, wherein M is a metal, X is a

reactive group as hereindefined and z is in the range of 1-6 and the value of z will depend on
the metal M. Typical examples of suitable Lewis acids include boron trifluoride,
scandium(IlI) trifluoromethanesulfonate, tin(VI) chloride, titanium(IV) isopropoxide or
zinc(Il) chloride.

20 The present invention also provides a particular process (process (g)) for preparing a
particular sub-group of compounds of formula (D) for use in process (b) above which have

the formula (D) shown below,

R7
R8 \N
25 D)

(i-e. compounds of formula D above wherein R'® and R'® are both hydrogen and R'™

X

is a group R"R®N-CH,- where R” and R® are any substituent group as hereinbefore defined

except hydrogen, said process comprising the steps of?



contai ning groups (e.g. -CH2OH), al dehyde-containing groups (e.g. -CHO,
carboxylic acid io containing groups (e.g. -(CH2)0 3-COOH), ester

cont ai ni ngogoesapss4ie. g. - (CH2) 0_3-COORZ, where Rz is (tcd@QBbésyoyszssam de
containing groups (e.g. -CONH2), a group -CH2-X where X is a reactive
group as hereinbefore defined, or an activated ester group, such as a
pent af | uor phenoxy ester or an acyl cphloride. A person skilled in the art
wi |l appreciate howto select the t appropriate precursor group for
conversion into the desired Rla, Rb or RI' 15 substituent groups. For

exanple, a corrpound of the present invention havi n or X shown
bel ow (i .e. (HIeasHPSUIAG SBFabfl%FQWﬁﬂé a(ﬁlabsth%ﬁc&%elmé ?q{]b “g?eée%%@

hydr og oup of the formula R7TRBN-CH2-; integer inis O

i nt eger%ﬁagﬂ%hi%%r A is amino) R7 "I CNR8 NNNH2 O 20 (XI) is
suitably prepared by a process (proces§ (d)) conprising the reaction, in
the presence of a suitable base, of aj®npound of formula (G (wherein the
aniline my be protected and Rlb is precursor for the R7RBN-CH2- group
in the conpound of formula (VI) abovge, said precursor having the formula
-CH2- X, wherein X is a reactive group._as herei nbefore defined), WO

2006/ 024841 PCT/ GB2005/003355 91 RIb' ONNHNH2 N O (G wth a conmpound
of formula (H; R7 RB N H

with formaldehyde and a compound of formula (H)

R7 R8
\I}I/

H

(H)

to form a compound of formula (L);

@®

10 (ii) reacting, in a suitable solvent and in the presence of a suitable base, the compound
of formula (L) prepared in step (i) above with 2-cyanoacetamide to form a compound of

formula (M) as a metal salt;

R7
\T pZ I CN
RS \N O_
15 ™)

(iii) converting compound (M) to compounds of formula (D’)

and thereafter, if necessary, removing any protecting groups.
The compounds of formula (D) prepared above are then used in process (b) above to

form a compound of formula VI above.

20 In step (iii) of process (g), above, any suitable method known in the art for converting



5 (H and thereafter, if necessary, renoving any protecting groups.

Al ternatively, a conpound of general structural formula (Xl) above may be
pr epar ed wbyo/ugacess (process (e)) which conprises thecrasvesmo3sssn t he
presence of a suitable reducing agent and a suitable acid, of a conpound
of formula (G (wherein the aniline may be 1o protected and Rlb' is a
precursor for the R7TRBN-CH2- group in the conmpound of formula (VI) above,
sai d precursor having the formula -CA® (fornyl)): RIb ONNHNH2 N O

(G with a compound of formula (H; R7 R8 N is HH W 2006/ 024841

PCT/ GB2005/ 003355 92 and thereafter, if necessary, renoving any protecting
gr oups. compoungd M) éo pasmppwrd ef formasls (1PY)mayshe ysed. dhisrponecrsign iwiofeesitles ani ne

base sug S,. f e e, pyridi 2. B I di cq}lidi

et o m et S e SR BB B DA B B KB B R IO S0t i ne or
di azabi gaftkd [ &g.4 RHlHRAR CFd &atple) EombpQndGMILEbe edhvarted #8d b comp@lndalfi ne
earth netal car,b_onat_e or. hydroxi de, for_ exanp]e sodi um carbonate,

pot assi IFnBla(Boaraick X is pﬁl@r%y p ehlgriBationdaralionn pusla rerstion may inyobyethe

hydr oxi . ' L4 ' : . sodi um
vl | et e Bietioh PF e B fa o PrRUEING R0 R BY AL Ao L EERTE s

hydr ogemgehlooidat e, or a netal al koxide such as sodium ethoxide. 10 A

sui tabl e reduci ng agent for process (e) includes, for exanple, an inorganic

Suitably Rsp is a substituted amino group, particularly a (1-6C)alkyl amino group (e.g.

dimethylamino) a substituted-(1-6C)alkyl (e.g. benzyl) amino group. 3-
(dimethylamino)acrolein is especially preferred.
10 A suitable solvent for steps (i) and (ii) of process (g) is an alcohol such as ethanol.
A suitable base for step (ii) is any of those mentioned for processes (a) to (c) above,

particularly an alkaline metal alkoxide such as sodium ethoxide.

Biological Assavs

15 The following assays can be used to measure the effects of the compounds of the
present invention as HDAC inhibitors, as inhibitors in vitro of recombinant human HDAC1
produced in Hi5 insect cells, and as inducers in vitro & in vivo of Histone H3 acetylation in
whole cells and tumours. They also assess the ability of such compounds to inhibit

proliferation of human tumour cells.

20 (a)  InVitro Enzyme Assay of recombinant HDACI

HDAC inhibitors were screened against recombinant human HDAC]1 produced in Hi5
insect cells. The enzyme was cloned with a FLAG tag at the C-terminal of the gene and
affinity purified using Anti-FLAG M2 agarose from SIGMA (A2220).

The deacetylase assays were carried out in a 50 ul reaction. HDACI1 (75 ng of
25 enzyme) diluted in 15pl of reaction buffer (25 mM TrisHCI (pH 8), 137 mM NaCl, 2.7 mM
KCl, 1 mM MgCl,) was mixed with either buffer alone (10 ul) or buffer containing compound
(10 pl) for 30 minutes at ambient temperature. The 25 uM acetylated histone H4 peptide (KI
174 Biomol) diluted in 25ul of buffer was then added to the reaction and incubated for one
hour at ambient temperature. The reaction was stopped by addition of an equal volume (50

30 pl) Fluor de Lys developer (Biomol) containing Trichostatin A at 2 uM. The reaction was



bor ohydride salt such as, sodi um borohydride, sodiumtriacetoxyborohydride
or sodi um cyanoborohydride. A suitable acid for process (e), includes a
Br onst ed woi2dosaizedaras, for exanple formc acid, aceticpraticB2005/003355
trifluoroacetic acid, hydrochloric acid, sulphuric acid, paratol uene
sulfonic is acid or canphor sulfonic acid; or a Lewis acid of fornula MXZ
wherein Mis a netal, Xis a reactiv%sgroup as hereindefined and z is in
the range of 1-6 and the value of z depend on the nmetal M Typical
exanpl es of sui tabl e Lewis acids include boron trifluoride, scandiumlll)

trifluor rretha nate,. tin(Vl). .chloride, t|t I oxj de or
zi nc(| |2)1f58fﬂda? %%héma étrﬁl% IR AP AL %18 %ﬁvéceacep% R

pr oces sy é%grcﬁﬁt?&nswﬁx%\léngﬁ%f ﬁoqmrah&an@mm@ﬁﬁltwﬁﬂeie%gmmﬁgmpmé 1@59 rmaepds of
formula (D) for use in process (b) above which have the formula (D) shown

bel ow, far HDAC ergynd¢ ixhib®rs(were determined bywetfousing doserespainge Durabowsghwher ei n

Rh' and Rl e both.h en .and ere RC and
k8. ar o i uh Sompbat i Sl iRg Sh fomseh B Bn FE AR Peiehe SPhrbewh, on o
pr oces sd€eeiBé inSthb chakiial $ig@RS(ddhent\06hZH6/ 024841 PCT/ GBZOOS/ 003355 93 (1)
reacting, in a suitable solvent, a substituted acrolein of fornula (J),

wher ei NS0 jSyify ASlkY @ﬂhﬁbhfo@vafrwm%%en 11RVh§l|e|cells50 O with fornmal dehyde
and a conpound of fornmula (H R/ RS

Inhibition of proliferation in whole cells was assayed using the Promega cell titer 96

aqueous proliferation assay (Promega #G5421). The HCT116 cells were seeded in 96 well
plates at 1x10° cells/well, and allowed to adhere overnight. They were treated with inhibitors
10 for 72 hours. The 20 pl of the tetrazolium dye MTS was added to each well and the plates
were reincubated for 3 hours. Absorbance was then measured on a 96 well plate reader at 490
nM. The ICsg values for HDAC inhibitors were determined by performing dose response
curves with individual compounds and determining the concentration of inhibitor producing

fifty percent decrease in maximal signal (diluent control).

15 Although the pharmacological properties of the compounds of the formula (I) vary
with structural change as expected, in general activity possessed by compounds of the
Formula (I), may be demonstrated at the following concentrations or doses in one or more of
the above tests (a)-(b):-

Test (a):- ICsp in the range, for example, < 0.060uM;
20 Test (b):- ICsp in the range, for example, < 0.80uM.

The following table discloses various biological data for a representative selection of
compounds of the present invention. Comparative test data is also provided for N-(2-

aminophenyl)-4-pyridin-2-ylbenzamide (Comparator).



to forma conmpound of formula (L); _
in a suitable solvent and in the presence of a suitable base,

RS0 R~NR8 O (L)

10 (ii) r

eacting,

t he conpound

of formulwo(h)e/pusepared in step (i) above wi th 2-cyanoaeeraB20e/dssssSor m a

conmpound of

necessary, renoving any protecting g ups.
prepared above are then used in proc s (b) abo
formula VI above. 20 In step (iii) of process (Q),

formula (M as a neta
converting conmpound (M to conpounds of formula (D)

sal t;

R7 CN

~NR8 O 15 (M
and t her eaf

ve to

above, any sui

(iii)

ter, if

The conpounds of fornmula (D)
forma conpound of

tabl e

met hod known in the art for converting WO 2006/024841 PCT/ GB2005/ 003355 94
conpound (M to a conpound of formula (D) may be used. This conversion

a reactive
onpound
is chloro

ation with

P,

i nvol v The substitution)of the -O- group of gompound (M W th
group X as hEXéiMBHEore def i ndést(@) éCsoe(uN@I ogeh) . T@b(b)dkanM) c
(M nmay B&p gfi a compound of formula (D) in which X
by a chIo ea ont Such a reaction may|involve the 5
neutral i satl on of the conppund of fornula (M followed by chlorin
phosphorus oxychloride. Suitably S a substituted amno grou
particlularly a (1-6C)al kyl { am no gﬁggbi(e g. nethylgﬁgho) a
substiffuted-(I-6C) arkyl (e} g. benzyl am no grOJp. 3-
(di nethyl ai ni n@)(h‘brol ein ib especi -PY preferred. 0.211

2(12) 0.006 0.218

5(15) 0.012 0.287

Comparator 0.089 2.33

10

15

20

According to a further aspect of the invention there is provided a pharmaceutical

composition, which comprises a compound of the formula (I), or a pharmaceutically

acceptable salt thereof, as defined hereinbefore in association with a

pharmaceutically-acceptable

diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,

intravascular or infusion) as a sterile solution, suspension or emulsion, for topical

administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using

conventional excipients.

The compound of formula (I) will normally be administered to a warm-blooded animal

at a unit dose within the range 5-5000 mg/m? body area of the animal, i.e. approximately

0.1-100 mg/kg, and this normally provides a therapeutically-effective dose. A unit dose form

such as a tablet or capsule will usually contain, for example 1-250 mg of active ingredient.

Preferably a daily dose in the range of 1-50 mg/kg is employed. However the daily dose will

necessarily be varied depending upon the host treated, the particular route of administration,

and the severity of the illness being treated. Accordingly the optimum dosage may be

determined by the practitioner who is treating any particular patient.

We have found that the compounds defined in the present invention, or a



10 A suitable solvent for steps (i) and (ii) of process (g) is an al cohol
such as ethanol. A suitable base for step (ii) is any of those nentioned
for proceweasogm@issio (c) above, particularly an al kal i meTroB2aés5/0mb3soxi de
such as sodi um et hoxi de. Bi ol ogi cal Assays 15 The fol |l ow ng assays can be
used to neasure the effects of the conpounds of the present invention as
HDAC i nhibitors, as inhibitors in vi%ﬁo of reconbi nant human HDACL

produced in H 5 insect cells, and as1'nducers in vitro & in vivo of Hi stone
H3 acetylation in whole cells and tunours. They al so assess the ability of

such conpounds . .tq. inhibit proliferatio f h n.tumur cell].s.. .20 (a) In
Vitro’ eRcoigedly Srenas RUF Mot AERele e ] RHGTOHer @R el eenet
agai nst , LBEONRINNABA ) Wiih LiseREHARH afifk frbm thdiPEERC Aflidifry The enzyne

was cloned with & FLAG tag at the Ctermnal of the gene and affinity
puri f i epropsiiting Werliso btlixgeNRatdypewspouhdoed tBE GMsertARZROPn nRydedaedeadyinase

assays re.carried out in a 50 .| reacti.on. .5.ng of 25 enzynme)

G 1t ectiRiiEeh of Shdbieneds eliryior FaEen RO EREY Ahetmell RS 2. 7
MM KElgompdtiMidBihe broses iivendidn Wrd dkpBttbd &Y beikkefilin tle@R@tnick? of dis@isedolf f er
contalnlngiconpound (10 1) for 30 mnutes at anmbient tenperature. The 25 M

acet y| amediclj copgdiiens-megiard; adene(qx|in pary hy BiRye lenzyangsut-@ dhg eomunds magbeer was
t hen ad t i . i I i.ant

tonper atirid) Burfie LEMAC RN REUIh R A8 anliin BIVEEL | 50 30
| ) Fl uotreaimehty Thaks vied opgyouad ot presem idientiong providehomethbd forArcatingthil The
reacti on was WO 2006/ 024841 PCT/ (B2005/ Q03355 95 al] | owed to. devel op for 30
mi nut esPERifesatineatmalighant cells Fharagiernsep oy phipigien o ERYEC sBadnssee-be  an

exci tat 'ﬂg%m}qgirrgg% s 103R0aM AR o 1 B8 eee%%kaﬁgg%tan@& i]ﬁ?értﬁb'yl The

| C50 va DAC enzynme 1 nhibitors were determ ne y perform ng dose
r es ponstheduirivigionwif BIDACndi vi dual conpounds and det erni ning the
concentration of inhibitor producing fifty percent 5 decrease in the
maxi mal si gnAkcdrding e oiic sspaitradlthe present InveMidnr therds s piyovafed iarddiipotihdof thé

lif ti i n whol I | nhi bit] f | i ' i n_whol |
g;g a;/eg%q?gqluﬁag(d, gga ﬂg)wﬁe C%Jtlgzzlly Q(fqlep{gi){e%glt gc)hereporf,o asI c{e%rngé ilgrginlbgfore %r %sé: i% a S was

method of treatment of the human or animal body by therapy.

15 Thus according to a further aspect of the invention there is provided a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use

as a medicament.

According to a further aspect of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
20 manufacture of a medicament for use in the production of a HDAC inhibitory effect in a

warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a
method for producing a HDAC inhibitory effect in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of a

25 compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined

hereinbefore.

According to a further aspect of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
manufacture of a medicament for use in the production of a cell cycle inhibitory

30 (anti-cell-proliferation) effect in a warm-blooded animal such as man.



aqueous proliferation assay (Pronega #G5421). The HM 16 cells were seeded
in 96 well plates at 1x103 cells/well, and allowed to adhere overnight.
They wer ewbneairdssni th i nhibitors io for 72 hours. The 20T&B2045/ (b5
tetrazoliumdye MIS was added to each well and the plates were reincubated
for 3 hours. Absorbance was then neasured on a 96 well plate reader at 490
nM The 1 C50 val ues for HDAC inhibitgrs were determ ned by perform ng dose
response curves wth individual com%unds and determning the
concentration of inhibitor producing fifty percent decrease in maxinal
signal (diluent control). 15 Al though the pharnmacol ogi cal properties of the
co?rpoun((:ls ofg‘?‘ﬁ’é IPSF%f‘giﬂ’@Y Jeatue of thig ‘%Sﬁe%togm?tlﬁY%’ItmE%'%ﬁ‘i%@ rievidsdhact ed, in
gener al G GRITR ﬁn@ﬁ -of1t.ha: 1) /
demnstrPgt@lggY%Itﬁ?Ee igo%?(gg\nc}}r%e lconcg t att1 i%%lrllé)pdglrfe%gé S f%ﬁé 1(1131 naew%@ylr)r%r%ge%f

t he aboaempksuch gsahar i) necled sudhatycatmei@schicin carhprisea administenngtoasaiol amjmal

0. 060M Test (b):-. 1C50 in t r.an or exanpl e,..<..0.80 he

F ol T ow Hestiv e PRlicSasompapt R TIRTNH Ghior ambaTRsFicaPY AR ahlciatt e

sel ect i @Bredf, as cofmdsSniffolche present invention. Conparative test data is
al so provided for N-(2- am nophenyl)-4-pyridin-2-yl benzam de (Conparator).
WD 2006/ 0248 ; : t: ioh @289 {s asd 4 (b)

1 C50 (1M (Cé%/cP%g@N%Q ?ﬁi@%%g%m&ggfsg 5 J:’L%)OTg%onégé}%l.o 211 62'\9{321) 02006
0.218 1Behod8 pf Oe@thz Gnésin Compartdoatedanisd, QicB3s manciomded gl sushdrehtmeanher
aspect of.the inventjon there is, provided.a pharmaceuytical c sition,
whi o GBS CSBENSCS ARG Fo oKL AHBTal Y SEHYE P Gl REOMROMHT PEGF! y 5
accept aﬁhﬁuﬁa(lbt, of 99ﬁﬁ~ﬁfa¢e@§a1g,e£dce§ﬂab1fé%@ P& OdsRictiNe@B&BinbafoledN Wi th a
pharmaceutically-acceptabl e diluent or carrier.

10 According to a further feature of the invention there is provided a compound of the

formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the

manufacture of a medicament for use in the treatment of cancer.

According to an additional feature of this aspect of the invention there is provided a
compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined

15 hereinbefore, for use in the treatment of cancer.

According to an additional feature of this aspect of the invention there is provided the
use of a compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined

hereinbefore, for use in the manufacture of a medicament for the treatment of cancer.

In a further aspect of the present invention there is provided the use of a compound of
20 the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore, in the
manufacture of a medicament for use in lung cancer, colorectal cancer, breast cancer, prostate

cancer, lymphoma and/or leukaemia.

In a further aspect of the present invention there is provided a method of treating lung
cancetr, colorectal cancer, breast cancer, prostate cancer, lymphoma or leukaemia, in a
25 'warm-blooded animal, such as man, in need of such treatment which comprises administering
to said animal an effective amount of a compound of the formula (I), or a pharmaceutically

acceptable salt thereof, as defined hereinbefore.

Cancers that are amenable to treatment with the present invention include oesophageal
cancer, myeloma, hepatocellular, pancreatic and cervical cancer, Ewings tumour,

30 neuroblastoma, kaposis sarcoma, ovarian cancer, breast cancer, colorectal cancer, prostate



The conposition may be in a formsuitable for oral admnistration, for
exanple as a tablet or capsule, for parenteral injection (including

i nt ravenowe,2o&uhesat aneous, intranuscul ar, intravascul aPcerGB206u®B338) as a
sterile solution, suspension or emulsion, for topical io admnistration as
an ointment or creamor for rectal admnistration as a suppository. In
general the above conpositions may bg%prepared in a conventional manner
usi ng conventional excipients. The ound of formula (I) will normally
be adm nistered to a warm bl ooded anlnal at a unit dose wi thin the range

5-5000 ng/ n? area of the animal, i ppr oxi 15 0. 1-100 no/ kg,
and t hi €048 H@ﬁ&%} CIPERFi %Qn%n?’ﬂg?%ﬁélﬁ?ﬁ [é%ﬂhll H%F?ré%”cqﬂil %Carﬁehnl t dose

form s I r 1- 250
1o of aaoae) fd SRIELInE SRR GONOL SR ook HbEL ik calAR TR ¢

nmg/ kg i saneerp kapbcanceiohenshonadwmddaildagmiiose wi Il necessarily be vari ed

dependi ng upon the host treated, the particular route of adm nistration,

and t he seveThéry mﬁlrﬂhbleprlokzidlaem trenprgint b€ dieefdrmula ¢D) 6H ar;giaymadwtmplyl mum
dosage may be 20, determ ned actitioner who is an

parti éuﬁ%?ﬁptaake@ém eTeRd, %ﬁ@nﬁ%h%gl%bﬁ‘%fe i?félsemwﬂwgﬁ aeat Jnﬁ?mr%orpfr esent
'nvent'@,]@easeg aatow gfsgzs%%ld%? %1@%9 4?&%&55 97 pharmaceutically

acceptable salt thereo are ef Ive ce cycle inhibitors (anti-cell

proliferatio b ir HDAC
i nhi bitory grlg%gﬁl;épe%@%&gflsoﬁﬁgﬁllt%l\l}%%ph(gjtdIﬁ%grg%‘“toe(au@ilh’;a%c%#%%éﬁpr esent
i nvent i thergolyaskiefihed/drviatiefore, iyrovided furtus@in Dfnethingiof geamasy isflarambtivabi on of
apopt osi.s .and diff entl ation. Accordin Lﬂyé{tthe %Hé ounds, of the present

hvent | B ek (ERgRAlivedeuBal B osioathRS g lig 9 the ggsiro-

nedi cal t t he
o SO RV RIS e A0S, Bon R, R PO

war m bl mjhanlneammﬂtha sklmwﬁeowllyspsohasm eezeineg dermatitis)s muiimle edapslands of t he

t t i ti th | |
Tl gnaiPoCS PSR ALY BrR BBy kY Br TP SHoh THBAES R IS it ehe o
CONMPOUNESHrgBd l&?uléé@ﬁv& @olms?:%m-fbmmem%;aﬂhb; @éﬂﬁé%}ﬁfsfe@ﬁherﬁﬁ@é@t ed

al one or in part the inhibition of HD According to one aspect of
t he presdhma, qltwm pbﬁrqchw ing slisgasss. tderrhitiss plepotin@dolt reshigatory distress

15 syndrome, sepsis, and acute and chronic hepatitis (either viral, bacterial or toxic).

Further provided is a compound of the formula (I), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore, for use as a medicament in the treatment of
inflammatory diseases, autoimmune diseases and allergic/atopic diseases in a warm-blooded

animal such as man.

20 In particular a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as defined hereinbefore, is provided for use as a medicament in the treatment of
inflammation of the joint (especially rtheumatoid arthritis, osteoarthritis ana gout),
inflammation of the gastro-intestinal tract (especially inflammatory bowel disease, ulcerative
colitis and gastritis), inflammation of the skin (especially psoriasis, eczema, dermatitis),

25 multiple sclerosis, atherosclerosis, spondyloarthropathies (ankylosing spondylitis, psoriatic
arthritis, arthritis connected to ulcerative colitis), AIDS-related neuropathies, systemic lupus
erythematosus, asthma, chronic obstructive lung diseases, bronchitis, pleuritis, adult
respiratory distress syndrome, sepsis, and acute and chronic hepatitis (either viral, bacterial or

toxic).



formula (1), or a pharmaceutically acceptable salt thereof, as defined
herei nbefore for use in a nethod of treatnent of the human or ani mal body
by ther apyo 20&/0Blmas according to a further aspect of thecresnésmsssshere is
provi ded a conmpound of the fornmula (1), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore for use as a nedicanment. According
to a further aspect of the invention there is provided the use of a
conpound of the fornmula (1), or a pH&Pnaceutically acceptable salt

t hereof, as defined hereinbefore in the 20 manufacture of a nedicament for
use in the production of a HDAC inhibitory effect in a warm bl ooded ani nal
such as man.Futhsoprividgdtinthe usaof heompamdipf shaformpladDagiephargacqutisalihyent i on
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conpri s@s tr3skwidnt 6f mﬂhﬁiﬁlat&% v sheq Hiutimname eideast and alderpicritordé dzeddbs morpound
of the fornmula (I) ar maceut i cal | y acceptable salt thereof, as

def i nedvamePplioded iyl S‘J&h@émﬁﬂng to a further aspect of the i nvention there
is provided the use of a conpound of the formula (1),
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manuf act ur e of r
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feature of this aspect of the invention there is provided a nethod for
pr oduci ¢egedn theipngsy Erexprniep 1160 pgylsmh preferply. lpﬁ%mgﬂ@rlétepﬂﬁﬁgeéffect in a
war m bl ooded aninmal, such as man, in need of such treatmnment which

conpri ses adFhaHEAS inkgpitosy eetn@tyai@ﬁned herginbeforemey beapmhsdns agplegherampound

of the fornul a arnaceut C, e I

def i H%dorl‘tel?%ms(ﬂé?o%ﬁdﬁf@g?a icﬂﬁlp?%n fa&le tlﬁ{(f)?tlgl $ E?e éth% Shﬁﬁgs&%pect of
t he i nvabareatheits Sush latslquindeeatﬁlennmjﬂeel aaﬁexteﬂe@twa;gofaamﬁrulmoms

war m bl ooded ani nal, such as man, in need of such trgﬁ%nent whi_c

conpr i seesueriial ot ssperatneimipisiation efthindiwduacpapensrds ofithe Featgrent I‘E:gt‘?pou nd of
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her ei nbe
treatment to treat each patient with cancer. In medical oncology the other componenti(s) of

15 such conjoint treatment in addition to the cell cycle inhibitory treatment defined hereinbefore
may be: surgery, radiotherapy or chemotherapy. Such chemotherapy may include one or more

of the following categories of anti-tumour agents:

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

20 nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for
example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed,
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca

25 alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and
taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and

teniposide, amsacrine, topotecan and camptothecin);

(ii)  cytostatic agents such as antioestrogens (for example tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example
30 fulvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone

acetate), LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and



io According to a further feature of the invention there is provided a
conpound of the fornmula (lI), or a pharmaceutically acceptable salt

t her eof , we 2@fd2mead herei nbefore in the manufacture of paTrostvesaessss f or
use in the treatnent of cancer. According to an additional feature of this
aspect of the invention there is provided a conpound of the fornmula (1),
or a pharmaceutically acceptable salt thereof, as defined is hereinbefore,
for use in the treatment of cancer. ASor di ng to an additional feature of
this aspect of the invention there is provided the use of a corrpound of
the formula (1), or a pharmaceuti caII acce gabl e salt Ihere? ef i ned
her ei nb‘@#sﬁﬁén) m&gea@éemr{fqrrf‘éama}ﬂma%?@ FrgrsmBRbiteEy ( ?fr?éamp at ment

of cancer. .l 2t }ewog&f foRgL %&{ ?)zeﬁl%sq%sfaﬁ?&nﬂlsw&eb %E-r&ﬂﬁ'f Be b lﬁ%ov' ded

the use™of™ compoun Armaceyt ca
accept aghgtgidet thereof, as defined hereinbefore, in the manuf acture of a
medi canent for use in Iung cancer, colorectal cancer, breast cancer,

prost at gij) C ang@r{ts whitARRIIBR canddt 011 Inotdiae rqfoa exdrfiple niemwmteﬁsmamba&st he
present i1 nvention there is provided a nethod of treating Cg ‘cancer,
p

col or ectil¢ mezimessat andrinkibitorsaf wenkinase plesminegempiptor FWBW@W n); eukaen a,
in a 25 warm bl ooded ani mal, such as nan, in need qf. such treatnent which
conpri sés) adimh'rbiiwtmﬁ gnqmlt focteafihction, o examp& fueb ihibitarineitdegrowthdeetpound

of the for harmac ut.ic tabl e | ..t hereof, as
def i ned@HRd xb%f’%{ﬂb& FReEPGT ai Odhﬁrsz%"ééﬁ%@f?g FOERE? RO ¢ h 1t he
present trhéwz%ﬁﬁdb({ﬂekdéﬁhh'ﬂﬂ 298 ARPHHAGBH1 R BBES Eemﬁmﬂquazspemﬁ&gpl lul ar,
pancreatic and cervical cancer, Ewi ngs tunour, 30 neuroblastona kap05| S

sar conmiransferaseanhibitaseMER inddbytors dyreeine kingseoiphibitars andsenne/thimoginiediieaspp

cancet [RAAICH g ABR S ATTSReyttis GiFe il h et PRlocTRARE e RGO RIR 100,

cancer €&l ylosirAGhdsk GnlGBIGE rsucHwavi(aaldomlﬂusmphemyl) Wrﬁ&tﬂoxy{-}@{ﬁ}er renal
cancer, |ynmphoma and | eukaem a. There_ is further proyvi nmpound of

the for mmho(lmpproaexsaqwnamk@cﬂeamn@a(gmtnsb deeld b@% - (%ﬁrhynmiﬁ%f 3 /as
defi ned iy %ﬁ@(y&&ﬁﬁaéﬁﬁ A &Koty % opl 2513@9 a'cglim-% -¥hloro-

dlseases Ir'seases a ergld/ i sea
4- ﬂuorophenyl) -7- (3-morphohnopropoxy)qu1nazohn—4 -amine (CI 1033)), for example

15 inhibitors of the platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;

(v)  antiangiogenic agents such as those which inhibit 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 International Patent

20 Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibitors of integrin

avpB3 function and angiostatin);

(vi)  vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, W000/40529, WO 00/41669, W001/92224,
25 W002/04434 and WO02/08213;

(vii) antisense therapies, for example those which are directed to the targets listed 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

30 therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial



In particular a conmpound of the fornula (1), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore, is provided for use in a
met hod ofwonreavdmg1i nfl anmati on of the joint (especial pgTrdB2008R0108358
arthritis, osteoarthritis and gout), inflammuation of the gastro- io
intestinal tract (especially inflammatory bowel disease, ulcerative colitis
and gastritis), inflammtion of the skin (especially psoriasis, eczens,
dermatitis), multiple sclerosis, athéosclerosis, spondyl oarthropathies
(ankyl osing spondylitis, psoriatic arthritis, arthritis connected to

ul cerative colitis), A DS-related neuropathies, system c |upus

er yt hengitresggctaseezimmg, and appranches bsineisesd Rasieniinlpraics énchesmotharamieor t i s,

pl euritjs; r iLratqry di.stress drone, sepsis, and acute and
chroni cllaaleogge?%rﬂ i 8¢ é?bﬁlgt%’aﬁgrrg?lgta%céﬁ%%?ée?% i toxic). Further provided is a
compound_of the fornula (1), or.a pharpaceutically acceptable salt

Cher eor(xhs TP mERHRT wndshty s RERE R ERubE Sy CERERAT e b a: ren
of i nfinaRE®d BE YmHiuBBaGRsy GFpaléiMiBuicHs 3868 asiishstdctieh it/ Ftakides sdéiseases
in a warm bl ooded aninmal "such as man. 20 In particular a conpound of the

f or nub aas(ipferlepking, prieravkinedion granulocieswmstapbhge epdony stmpdatingrfactes def i ned

her ei nb | rovided for use as i P r.aat of

o | e st B et Fileh QhortE PRt AR ekl btk LIRS 7)1
and gougytokiheidaasrestd aendeitic tcbiBs, gpsrohchek NEiAS Ci/toRinettraaslected surcuralel] Yines

i nfl ammat ory bowel disease, ulcerative colitis and gastritis),

i nf | arm#itd PRrepcheswsingnii-idiodyie pafihogdisssor i asis, eczemn, dermatitis), 25

mul tiple sclerosis, atherosclerosis, spondyl oarthropathies (ankylosing
spondyl @i s, Cpld ey¢lairhébitogs inmludinigsfor examke himbers éep Hayopiridodaandyasher
colitis),. S-f e r t hi 1.C s er, u ast hma,
chr orlt iRt YRR e BREL Sk Bheg 3R Rt STy Eh GRS e

r espi r aptheykidhset eodves)if @iiEBs and epiokihesis Rcputioh €e@mitottkmvsias)hembsdthéd s
(either_viral, bacterial or toxic). W 2006/024841 PCT/ GB2005/ 003355 100
Fur t her igtogg dgrcgtylaserinibiters; a8 a conpound of the fornula (1), or a
pharmaceutically acceptable salt thereof, as defined hereinbefore, in the
manuf actir e éiffezentipdor agratst(farsxample retinoi¢ pd ppd yiteimDbf i nfl anmat ory

di seases, autoi mmune di seases and al |l ergi c/atopic diseases in a

war m bl oodedAacordmig te tlok aspscineithe invention there is provided a pharmaceutical

15 composition comprising a compound of the formula (I) as defined hereinbefore and an

additional anti-tumour substance as defined hereinbefore for the conjoint treatment of cancer.

In addition to their use in therapeutic medicine, the compounds of formula (I) and their
pharmaceutically acceptable salts thereof, are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the

20 effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits,

monkeys, rats and mice, as part of the search for new therapeutic agents.
The invention will now be illustrated in the following Examples in which, generally:

) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C

and under an atmosphere of an inert gas such as argon unless otherwise stated,;

25 (i)  evaporations were carried out by rotary evaporation in vacuo and work-up

procedures were carried out after removal of residual solids by filtration;

(iii)  column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt,



5 As stated above the size of the dose required for the therapeutic or
prophylactic treatnent of a particular cell-proliferation disease wll
necessar iwyp 20&/02a841ed dependi ng on the host treated, treT/GB2ES/05355

adm nistration and the severity of the illness being treated. A unit dose
in the range, for exanple, 1-100 ng/kg, preferably 1-50 ng/kg is envi saged.
The HDAC inhibitory activity defined rei nbefore may be applied as a sole
therapy 1o or may involve, in additi to a conmpound of the invention, one
or nore other substances and/or treatnents. Such conjoint treatnment nay be
achi eved by way of the sinultanequs, sequential or separate adm nistration

of the DFERRASEAFIESRPBIRONY PrEPaghed nprandhesnsilioarapridges frerdnple medi cal
oncol OQReHiE%J(? Qi FBLabiRd é}ﬁﬁn%ﬁ)lg{-%hy%ﬁtﬁdéégmaﬁﬁﬁ'fﬁﬁ? giﬁsgdrgﬁ Efd?,fiiﬁté s of

treatment to treéat each pa h cancer. In me oncol ogy the other
conponebl, o¥ high ptéssengdiguabeljromatogtapbp (HROE) was patttiried ontCi Strheersepaseycl e

i nhibitory treatnent defined herei fore .may be: surgery, radiotherapy or
chenot hé‘ﬁ%?a)f(?r %&W?ec%ﬁé)tyﬂﬁmﬁ’bg'%@%H@Pﬁf&gv%%é’e%?d" 2s Coﬁ'l‘m{;he fol | owi ng
categories OéﬁfntL_ umour agents: (i an%%gkagiferative/antineoplastic
drugsand cofBl na¥lFERsVRGHE PESFLL a8 ngkReeCs P ERRIMYREERBEYS such as

al kyl ati ng a&snt s. (for exanple cis-platin, carboplatin, cyclophospham de,

20 nitrogen st aicgengsl, thrastensturenvidhe padipiofucty gsthe flesmulad® ware eofomedas) ;
. . . I ¢ S iy
o ot AL o SO ) S48 oA LR 4 1 |

5-fl uor trexe rexate,” Ccytosine

ar abi nobodbardmenthFAB)yass 8pect@hilath weblobtaingd ind 4 Phitfofrakp&ct@mte and,

ant hrac%/‘;%%ri nes li.ke adriainycin, bleonycin, doxorubicin, daunonycin,
1T,

epi r ubi SRS APREPHRICe PHICT PRFHEHPE) dacT TggRtverohfeip Weamplmeﬁ'r HiFe plppaical
ant i njot glikGaRBE e bQUr&XARE Beltd DGR [FrotdH ﬂﬁﬁél%:ti Ze%o}n e g%a'xgén ne,

vi nbl astine, vindesine and vinorelbine and ta

t axot er d¥ternzinet vimpa $etdNME EX 400 dpe¢tommsetérfaperating mph Gekipitpogih D0 Midxi ns
i ke etopaside an eni posi de, ansacr,ing, .topotec canpt qt heci n) ;
(ii) py&%&‘% FIE‘“&%QR{’ §P¢§%8ﬁleg“§ O_Bﬁﬁgﬁ%gttarfg‘ij‘é HEQW%?P@PZ\%F or ¢ Breer en,
torem f ane300 shadtronhdt@her @ 0% HefNEreARd JrodoNyf2NRbasuRESEROFER thignSRt OF
down regul ators (for exanple 30 fulvesirant), antiandrogens (for exanple
bi cal ut ambigat temperagnt daleshothervdse specifind cyprot erone acetate), LHRH

ant agoni sts or LHRH agonists (for exanple goserelin, leuprorelin and WO
2006/1B324841 €T/ CRROMEARES 3EFe ndiQgenerally fully characterised and purity was assessed by

thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis;

(vif) melting points are uncorrected and were determined using a Mettler SP62
automatic melting point apparatus or an oil-bath apparatus; melting points for the
end-products of the formula (I) were determined after crystallisation from a conventional

20 organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture;
(viii) the following abbreviations have been used:-
DMF N,N-dimethylformamide
DMSOdimethylsulphoxide

THF tetrahydrofuran



buserelin), progestogens (for exanple negestrol acetate), aronmatase
inhibitors (for exanple as anastrozole, letrozole, vorazole and
exenmest angp 200wbh2iisahi bi tors of 5a-reductase such as fi nastrayB20es/0063s5i )
Agents which inhibit cancer cell invasion (for exanple netall oproteinase
inhibitors 5 like mari mastat and inhibitors of urokinase plasnm nogen
activator receptor function); (iv) inhibitors of growh factor function,
for exanple such inhibitors include d%wth factor antibodies, growh
factor receptor antibodies (for exanple the anti-erbb2 art-; body
trastuzumab [HerceptinTM and the anti-erbbl antibody cetuxi mab [ C225]),
farnesyl tr@nsf ethasbbrevintion s isusefkrafertp the ssarsing matesiol;dl sdrfing e

Farnesyl ¢ agEbIe e I SUSHEKTSLATHD Bl Bt |
i b vr e 2R Y REC RSN SR RSN R drrellen Y BReive a1

t yr osi ngethbd dseribsd hbietnadrbysefebenas to a published reference).

N- ( 3-chl or o- 4-f | uor ophenyl ) - 7- met hoxy- 6- ( 3-

nor phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib, AZD1839),

N ( 3- et hynyl phenyl ) -6, 7- bi s(2-net hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,

Sl - 7/ pxangppracr yl am do- N- (3-chl or o-
4-f | uoropnenyl)-7-(3-nmor phol i nopr opoxy) qui nazolin-4-amne (Cl 1033)), for

exanpl e15_ i nhi bi s @af gl 8- i.wed grom h factor famly and for
exanpl2“*2ﬁ#§?@%#@9gﬁl@H@%ﬂﬁ%%%@%gﬁﬁﬁeg%%ayﬁ factor famly; (v)

ant i angi ogeni ¢ agents such as those which inhibit the effects of vascul ar
endothelial growh factor, (for exanple the anti-vascul ar endothelial cel
growth factor antibody bevacizumab [AvastinTM, conpounds such as those

di sclosed in International Patent=20 Applications WD 97/22596, WD 97/ 30035,
WO 97/ 32856 and WD 98/ 13354y and™ conpounds that work by ot her nechani sns
(for exanple linomde, in ibiqurs of integrin av(33 function and

angi ostatin); (vi) vascul as. dasvagi pgnagents such as Conbretastatin A4 and
compounds disclosed in Inté&nati
W00/ 40529, WD 00/ 41669, W0O01/922( 25 WOP2/ 04434 and W02/ 08213; (vii)
anti sense therapies, for exanple thgs vl S hyected to the targets
| i sted above, such as ISIS 2503, an anti|tras ense; (viii) gene

t her apy approaches, including for exanpl & appr@
genes such as aberrant p53 or aberrant BRCA1 or>~BRCA2, GDEPT
(gene-directed enzyne pro-drug

10 N-(2-t-Butoxycarbonylaminophenyl)-4-(3-cyanopyridin-2-yl)benzamide (210 mg;
prepared as described in Method 1 below), 1,4-dioxane (6.8 ml) and a 4M solution of
hydrogen chloride in 1,4-dioxane (6.8 ml) were stirred at ambient temperature for 20 hours.
The resultant precipitate was collected by filtration and washed with diethyl ether (3 x),
suspended in water, basified with a 2M aqueous solution of sodium hydroxide and extracted

15 with dichloromethane. The organic extract was dried over sodium sulfate to afford the title
compound as a cream solid (130 mg, 82 %); NMR Spectrum: (DMSO-d¢) 4.94 (br s, 2H),
6.60 (m, 1H), 6.78 (m, 1H), 6.98 (m, 1H), 7.19 (d, 1H), 7.65 (m, 1H), 7.98 {4, 2H), 8.14 (d,
2H), 8.46 (m, 1H), 8.98 (m, 1H), 9.77 (s, 1H); Mass Spectrum: M+H" 315.

20



30 therapy) approaches such as those using cytosine deam nase, thym dine

ki nase or a bacterial WO 2006/ 024841 PCT/ GB2005/ 003355 102 nitroreduct ase
enzyne amsoaprnagines to i ncrease patient tol erance to eboermgsbermp3ssor
radi ot herapy such as multi-drug resistance gene therapy; (ix) immnotherapy
approaches, including for exanple ex-vivo and in-vivo approaches to

i ncrease the i mmunogenicity of patient tunmour cells, such as transfection
wi th cytokines such 5 as interl euki%, interleukin 4 or

gr anul ocyt e- macr ophage colony stimulating factor, approaches to decrease
T-cell anerqg approaches using transfected i nmune cells such as
cytokinﬂzﬁﬂg ted dendritic cells, approaches using cytokine-transfected
tumour cell lines and approaches using anti-idiotypic antibodies; (x) Cel
cycl e i nhi bi Vsing ah autlaghusgréeadumsda tipit deschiked imhExrnple d sth¢ eppropaate pH-(2Z-Hol )

i i t Brectsp b gt oot BTG RaE RN vl iR

cyt oki npsdise HeOingsouads {RBvTImITbict. ki nesins); and other histone
deacetyl ase inhibitors; and (xi) differentiation agents (for exanple
retinédic acid and vitamn D). According to this aspect of the invention
there is provided a pharmaceuti cal lﬁaﬁﬁqposition conprising a conpound of
the formula (1) as defined hereinbefore and an additional anti-tunour
substance as defined hereinbefore for the conjoint treatnent of cancer. 1In
addition to their use in therapeutic nedicine, the conpounds of fornula (I)
and their pharmaceutically acc ' 2 ts thereof, are also useful as
phar macol ogi cal tools in the&-de standardi sation of in vitro

Ne 20 effects of
inhibitors of cell cycle activity in |abprat\ ani mal s such as cats, dogs,
rabbits, nonkeys, rats and mce, as part of e search for new therapeutic
agents. The invention will now be illustrpt®d in the follow ng Exanples in
whi ch, generally: (i) operations were carried out at anbient tenperature,
i.e. in the range 17 to 25C and under an atnosphere of an inert gas such
as argo —otherwise stated; 25 (ii) evaporations were carried out by

A—unl ess ) | i
rotary |eVHPYFM { on i n vacuoXand work-up| procetibéel Ratre carrjedMut| after
removal| of yesigual solids by filiNati oONNMR Spectrum: (DMSO-dg) | Method
7

= 2.41 (s, 3H), 4.94 (br s, 2H), 2
~ | 6.60 (m, 1H), 6.78 (d, iH),

N 6.98 (m, 1H), 7.19 (d, 1H),
7.95 (d, 2H), 8.14 (d, 2H)
8.30 (d, 1H), 8.82 (d, 1H),
9.77 (s, 1H); Mass Spectrum:

M-+H" 329.
2 \N P NMR_Spectrum: (DMSO-dg) | Method
g N 3.23 (s, 6H), 4.92 (brs, 2H), | 3
= 6.60 (m, 1H), 6.78 (m, 1H),
“ 6.89 (d, 1H), 6.97 (m, 1H),
N 7.19 (m, 1H), 7.86 (d, 2H),

8.06 (d, 2H), 8.33 (d, 1H),
9.75 (s, 1H); Mass Spectrum:
M-+H" 358.




(ti1) colum chromat ography (by the flash procedure) and nmedi um pressure

liquid
(Art.

obtained fromE. Merck,
Germany or using proprietory pre-packed normnal

exanpl e
Pr esear

chromat ography (MPLC) were perfornmed on Merck Kiesel gel
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r eversedspbeawsss| | ca
WD 2006/ 024841 PCT/ GB2005/ 003355 103
phase silica catridges,

for

Redi sep(TM di sposabl e chronat ography cartridges obtai ned from

ch Ltd.,

Hi t chin,
was performed on C 18 reverse phase
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hi ght
Si |

i ca,

0fr essure 1iquid chromatography (HPLC)
for exanple on a Dynamax C- 18

60A preparative reversed-phase colum; 5 (iv) yields_where present  are
not nedd<® o |t he rmaxi nunXattai nable; [(v) i|rAgbtieBata ¢ he str @ urs of
the end-progucts of the Formyla (T) werenagRf §5de8dm: ROMSGIERN MBHaeL i C
resonarice (NWVR) [and/ or nmass Nt echniques; fast-atom “bpnbardnent
(FAB) mass spectral data ned (dildg(ta m)atzwrfﬁsﬁéﬁironét er| and,
where gppropriate, either i ve ion dat g data werge
col | ectled; NVR ¢hem cal al ues we&h@ﬁu‘?gi)ﬂ\@ ?E@ delta scal e
[ prot ol magneti ¢ es/ohn R wer e ngd; 605 (1Y 1@1)Jeol JNM EX 400
spectrgqmeter operating Ht a field stren th of 40 Varian Gem nj 2000
spectrdnmeter operating at a field stren 16k780€m,3t)ﬂ}»’|-@9'6t(ma 1gDuker AMBOO
spectrgneter operating at a field stren 0 rements were
taken gt anbient tenperature unless ot 1e!r1v%| Le’ spW?(s élcqiieqﬁ Vi)
intermedi ates were not generally fully chavadd,eziiseglioand, RIDj [y was
assessed by thin layer chromatographic, HPLC infra-red (IR)| and/or| NMR
anal ysi|s; (vii)|nelting points are uncof P&/ G 11k Mo SPegEuBr hi ned ubi ng a
Mettlerf SP62 abtomatic nelting point appgar@gtsss or an oil-bath apparatus;
melting points for the end-products of [the fornula (I) were determ hed
after drystdallisation froma cpnventi gnalNMR qu;arninc (BOMS@nls) 5MHthaas
et hanol|, nethanol, acetone, ether o= 22&% emféﬁ)l n a%l xture; | (viii)
t he fol{l ow ng abbreviations een us fbr mami de  DMVBO
di met hy/l sul phoxide THE tetrahydfofur an 6.51 (s, 1H), 6.63 (m,
HO\/\ J :
N 1H), 6.79 (d, 1H), 6.97 (m,

1H), 7.19 (d, 1H), 7.57 (m,

1H), 7.86 (d, 2H), 8.06 (d,

2H), 9.73 (s, 1H); Mass

Spectrum: M+H" 388.

5 N NMR Spectrum: (DMSO-dg) | Method
=
— 7 2.54 (s, 3H), 2.59 (s, 3H), 6
4.94 (br s, 2H), 6.60 (m, 1H),
N
N 6.78 (d, 1H), 6.97 (m, 1H),

7.19 (d, 1H), 7.45 (s, 1H),
791 (d, 2H), 8.12 (d, 2H),
9.77 (s, 1H); Mass Spectrum:
M+H" 343




WO 2006/ 024841 PCT/ GB2005/ 003355 104 (ix) the abbreviation smis used to

refer to the starting material;

al |

starting materials were comrercially

avai | abl ewonbeszr4sat herwi se stated (by reference to a preparGa0052003358t hod

described herein or by reference to a published reference).
N- (2- am nophenyl ) - 4- (3- cyanopyri di n- 2-yl ) benzam de

N N NH2

N 10

5 EXAMPLE 1

N- (2-t - But oxycar bonyl am nophenyl ) - 4- (3-cyanopyri di n- 2-yl ) benzam de (210 ny;
prepared as described in Method 1 bel

sol uti on of

anbi ent
by filt

_t enper aj
r GURRSARd,y

ture for 20 hours

The_resul tant

1, 4-di oxane (6.8 nl) and a 4M
hydrogen chloride in 1, 4-dioxane (6.8 m) were stirred at
pr ecj n| tate was _coll ect ed

nd washed wi¥h diethyl ef

her (3AnglyticalDaiapended

i PMat

er,

basifi g
with di
afford
(DVSO-d
(d, 1H
1H), 9.
PCT/ GB2
descri b
but oxyc
mat eri g

d wgh a

chl or onet

the titl
6) 4.94
, 7.65 (
77 (s,
005/ 0033
ed in Ex
ar bonyl a
| was re

1H)S

[

2M aqueous sol ution of
hane. The organic extra
conpound as a cre

a)

-

el

b

m[ 1H),
Ma

b5
anpl e 1, the appropriate
M nophenyl ) - 4- ( 3- cyanopyH
acted to give the conpouln

8.%4
3134 (BOs \WBTR6X0/ @248

$ VR NS FRe X | (HMRADH

tf was dried over so

139 (30l b
06 580y 3% o

an analo ous procedur

Q200 1H), 698 (m, 1H),
SR, PRORAT
8. 14 (d, 2H), 8.30 (d, 1H),
8.86 (d, 1H), 9.78 (s, 1H);,

Mass Spectrum: M+H" 412.

X Meftflde
i um sul f
VR 8pec
m 1H)
1H),

e toth

tarting
5 Tabl

8.

d 15
ate to
trum
7.19
98 (m

at

e

NMR Spectrum: (DMSO-dg)
2.21 (s, 3H), 2.40 (m, 4H),
244 (s, 3H), 3.70 (m, 4H),
4.92 (br s, 2H), 6.60 (m, 1H),
6.78 (d, 1H), 6.93 (s, 1H),
6.97 (m, 1H), 7.19 (d, 1H),
7.88 (d, 2H), 8.07 (d, 2H),
9.70 (s, 1H); Mass Spectrum:
M+H" 427.

Method
7

NMR Spectrum: (DMSO-ds
343K) 1.74 (m, 4H), 2.53 (m,
4H), 3.76 (s, 2H), 4.80 (br s,
2H), 6.62 (m, 1H), 6.81 (m,
1H), 6.98 (m, 1H), 7.25 (m,
1H), 7.99 (d, 2H), 8.14 (d,
2H), 8.28 (d, 1H), 8.88 (d,
1H), 9.63 (s, 1H); Mass
Spectrum: M+H" 398.

Method
9




X H H2N Conmpound X Anal ytical Data SM1 N NMR Spectrum (DVSO d6) Met hod
2.41 (s, 3H), 4.94 (br s, 2H, 2 6.60 (m 1H), 6.78 (d, 1H, N 6.98 (m
1H), 7.19w0apocldNs41 7.95 (d, 2H), 8.14 (d, 2H) 8.30 (dpctidB208&/®2356d, 1H),
9.77 (s, 1H); Mass Spectrum MtH+ 329. 2 NMR Spec trum (DWVSO d6) Met hod
3.23 (s, 6H), 4.92 (br s, 2H, 31 6.60 (m 1H), 6.78 (m 1H), 6.89 (d,
1H), 6.97 (m 1H), N 7.19 (m 1H), 7.86 (d, 2H), 8.06 (d, 2H), 8.33 (d,
1H), 9.75 (s, 1H); Mass Spectrum M9+ 358. WD 2006/ 024841

PCT/ GB2005/ 003355 106 Comnpound X Analytical Data SM 3 N NVR Spectrum
(D|V50.dlﬁ_2:_uethnd 1.15 (t 3H) 235 (s _3H) 4 335 (m 2H) 4 92 (br s,
2H), /\|Hwas| (s 1H), 6.80 (m 1H), |6.78 (MaiiepDPag 97 (| 1§, | 7. 19

(m 1H} 7.66 (im , N | NMR Spectrum: (DMSO-ds) | Method
@\C’“A@ 1.80 (m, 1H), 2.27 (m, 1H),| 10
N 2.51 (m, 1H), 2.76 (m, 2H),
2.99 (t, 1H), 3.34 (m, 1H),
3.80 (s, 2H), 4.93 (br s, 2H),
6.60 (m, 1H), 6.79 (d, 1H),
6.98 (m, 1H), 7.18 (m, 2H),
7.29 (m, 4H), 7.98 (d, 2H),
8.14 (d, 2H), 8.37 (d, 1H),
8.92 (d, 1H), 9.77 (s, 1H);
Mass Spectrum: M+H" 474.
N | NMR_Spectrum: (DMSO-ds) | Method
_ | 2.05 (m, 1H), 2.24 (m, 1H), | 11
N 2.68 (m, 2H), 2.84 (m, 1H),
3.04 (t, 1H), 3.52 (m, 1H),
3.80 (s, 2H), 4.93 (br s, 2H),
6.60 (m, 1H), 6.78 (d, 1H),
6.98 (m, 1H), 7.19 (m, 2H),
7.31 (d, 1H), 7.69 (m, 1H),
7.98 (d, 2H), 8.14 (d, 2H),
8.37 (d, 1H), 8.48 (m, 1H),
8.91 (d, 1H), 9.77 (s, 1H);
Mass Spectrum: M+H" 475,

10




7.86 (d, 2H), 8.06 (d, 2H), 9.70 (s, 1H); Mass Spectrum MrH+ 372. 4 N
NVR Spectrum (DMBO d6) Method 2.35 (s, 3H), 3.30-3.60 (m 5 4H), 6.51
(s, 1H), woGBosomus41HOB "N \N H 1H), 6.79 (d, 1H), 6.97 Eor/GBRb)s50033589 (d,
1H), 7.57 (m 1H), 7.86 (d, 2H), 8.06 (d, 2H), 9.73 (s, 1H); Mass
Spectrum MtH+ 388. 5 N NVR Spectrum (DVSO-d6) Method // 2.54 (s, 3H),
2.59 (s, 3H), 6 4.94 (br s, 2H, 6.60 (m 1H), N 6.78 (d, 1H), 6.97 (m
1H), 7.19 (d, 1H), 7.45 (s, 1H), 7.9 (d, 2H), 8.12 (d, 2H), 9.77 (s,
1H); Mass Spectrum  MrH+ 343. WD 2006/ 024841 PCT/ GB2005/ 003355 107
Conpound_X Analytical Data SM6 NVMR Spectrum (DVSQO d6) Met ho 39 (m
2H) ,

N 1
2H), 1.|5%ommepndityy 8 N/ | X 40 (m 4H)| 3.58 AuplytioghiPata 4 94 [ brSM,
6.60 (m TIH), 6.78 (m—1F), 6.98 (M NHNMR/sgetibfh: (BMISOMs) PMthod

@' 127 (s, 2H), 1.34 (m, 1H), | 12
HO % 2.38 (d, 2H), 2.91 (d, 2H),
3.24 (m, 2H), 3.71 (s, 2H),
4.37 (t, 1H), 4.93 (br s, 2H),
6.60 (m, 1H), 6.78 (d, 1H),
6.98 (m, 1H), 7.19 (d, 1H),
7.98 (d, 2H), 8.14 (d, 2H),
8.27 (d, 1H), 8.84 (d, 1H),
9.77 (s, 1H); Mass Spectrum:
M+H" 440.
12 NMR Spectrum: (DMSU-dg) | Method
0.97 (d, 6H), 1.8 (m, 2H), 13
1.98 (m, 2H), 3.00 (m, 2H),
3.80 (dd, 2H), 4.92 (br s, 2H),
6.60 (m, 1H), 6.78 (d, 1H),
6.98 (m, 1H), 7.19 (d, 1H),
7.98 (d, 2H), 8.13 (d, 2H),
8.31 (d, 1H), 8.90 (d, 1H),
9.77 (s, 1H); Mass Spectrum:
M-+H" 426.




8.14 (d, 2H), 8.30 (d, 1H), 8.86 (d, 1H), 9.78 (s, 1H); Mass Spectrum
MrH+ 412. 7 N NMR Spectrum (DVBO d6) Method 2.21 (s, 3H), 2.40 (m 4H), 7
2.44 (s, Bo2oocd271(m 4H), N 2N 4.92 (br s, 2H), 6.60 fowdcBhesoodsss. 78 (d,
1H), 6.93 (s, 1H), 6.97 (m 1H), 7.19 (d, 1H), 7.88 (d, 2H), 8.07 (d,
2H), 9.70 (s, 1H); Mass Spectrum MH+ 427. 8 N NVR Spectrum (DVSO d6
Method GN\ | 343K) 1.74 (m 4H), 2.53 (m 9 N 4H), 3.76 (s, 2H), 4.80 (br
s, 2H), 6.62 (m 1H), 6.81 (in, 1HY%. 98 (m 1H), 7.25 (m 1H), 7.99

(d, 2H), 8.14 (d, 2H), 8.28 (d, 1H), 8.88 (d, 1H), 9.63 (s, 1H); Mass
Spect r um—M:H+ 398 WD 2006/024841 PCT/ GB2005/ 003355 108 ConpoundX

Anal yti[cG?™ 8P4 (SM 9 / j N N¥R Spectrum |( DVSO-ABPYUREPABd .\ [ NSM| 1. 80

1H| 2127 (;m IH), 10 N 2.51 IR 7 Sodofins o O3 34
Em 15)')1 3}_80( L ;') | gm?H),NMRL@m(c RDMS@-&9| Meth

1.63 (m, 1H), 1.87 (m, 1H), 14
2.08 (s, 6H), 2.13 (d, 1H),
—'—N\ 2.33 (m, 1H), 2.61 (m, 1H),
2.66-2.76 (m, 2H), 3.70 (dd,
2H), 4.94 (br s, 2H), 6.60 (m,
1H), 6.78 (d, 1H), 6.98 (m,
1H), 7.19 (d, 1H), 7.98 (d,
2H), 8.13 (d, 2H), 8.31 (d,
1H), 8.87 (d, 1H), 9.77 (s,
1H); Mass Spectrum: M+H"
441.




6.60 (m 1H), 6.79 (d, 1H, 6.98 (m 1H), 7.18 (m 2H), 7.29 (m 4H),
7.98 (d, 2H), 8.14 (d, 2H), 8.37 (d, 1H), 8.92 (d, 1H), 9.77 (s, 1H);
Mass Specwoume/oyhddt 474. 10 CN NVR Spectrum (DVBO d6) WetrlgBoosvoobss®. 05 (m
1H), 2.24 (m 1H), 11 N2.68 (m 2H), 2.84 (m 1H), 3.04 (t, 1H, 3.52 (m
1H), 3.80 (s, 2H), 4.93 (br s, 2H), 6.60 (m 1H), 6.78 (d, 1H), 6.98 (m
1H), 7.19 (m 2H), 7.31 (d, 1H), 7.69 (m 1H), 7.98 (d, 2H), 8.14 (d,
2H), 8.37 (d, 1H), 8.48 (m 1H), 8.91 (d, 1H), 9.77 (s, 1H); Mass
Spectrum M+H+ 475. WD 2006/ 024841 PCT/ GB2005/ 003355 109 Conpound X

Anal ytical Data SM 11 H/ N NWR Spectrum (DWVSO-d6) Method 12 / \~ 1 1.27
(s, 2H)EXAMPRIEZ 1H), How,, HN 2.38 (d, 2H), 2.91 (d, 2H), 3.24 (m
2H), 3.71 (s, 2H), 4.37 (t, 1H), 4.93 (br s, 2H), 6.60 (m 1H), 6.78 (d,

1H, 6.98 ( fﬁ'sinyé'}l’anﬁoégus(ﬁjroce]dlﬁ'}e to that described in example 1, the appropriate n-(2-¢-
butoxycarbonylaminophenyl)-4-(3-cyanopyridin-2-yl)benzamide starting material was reacted

to give the compounds shown in table 2 below.

5 Table 2
: O
X
N
H,N
Compound X Analytical Data SM
1 // N NMR Spectrum: (DMSO-d) 4.95 | Method
= | (br s, 2H), 6.60 (m, 1H), 6.80 (d, 16
o_\ TN 1H), 6.98 (m, 1H), 7.20 (d, 1H),
H N 8.02 (d, 2H), 8.20 (d, 2H), 9.36
O

(d, 1H), 9.69 (d, 1H), 9.80 (s,
1H); Mass Spectrum: M-H" 358.

2 //N NMR Spectrum: (DMSO-dg) 4.93 | Method
= (br s, 2H), 6.60 (m, 1H), 6.80 (d, | 17
Sy 1H), 6.99 (m, 1H), 7.2 (d, 1H),

7.40 (m, 2H), 8.08 (d, 2H), 8.17
(d, 2H), 8.22 (d, 1H), 8.32 (m,
2H), 8.52 (d, 1H), 9.78 (s, 1H);
Mass Spectrum: M+H" 409.




7.98 (d, 2H), 8.14 (d, 2H), 8.27 (d, 1H), 8.84 (d, 1H), 9.77 (s, 1H);
Mass Spectrum  MrH+ 440. 12 N NMR Spectrum (DMSO-d6) Method 0.97 (d,

6H), 1.8 Wwonodk4s413 N 1.98 (m 2H), 3.00 (m 2H), N PC8&H2dek0023d5, 4. 92
(br s, 2H, 6.60 (m 1H), 6.78 (d, 1H), 6.98 (m 1H, 7.19 (d, 1H, 7.98
(d, 2H, 8.13 (d, 2H, 8.31 (d, 1H), 8.90 (d, 1H), 9.77 (s, 1H); Mass
Spectrum  MtH+ 426. WD 2006/ 024841 RCI/ GB2005/ 003355 110 Conpound X

Anal ytical Data SM 13 / N NWR Spectr (DMSO-d6) Method NI 1.63 (m

1H, 1.87 (m 1H), 14 N 2.08 (s, 6H), 2.13 (d, 1H, -N2.33 (m 1H), 2.61

(m |H—2.66-276({m 2H 3 70 (dd—2H) 4 94 (br s 2H —6-60 {n
1H), 6.|78°mPmd iy 6. 98 (k| 1H), 7.10 (d, 1pgabtsaldsty o' Toppl "gSMoT
2H), 8.]31 (9, :lH),l\\8. 87 (d, 1BLN 9.  KMR,Spediim: (VRESOSh dt92umMatbd "

Z
(br s, 2H), 6.60 (m, 1H), 6.79 (d,| 18

1H), 6.98 (m, 1H), 7.19 (d, 1H),
7.90 (d, 2H), 8.05 (br s, 2H), 8.11
(d, 2H), 8.60 (s, 1H), 9.78 (s, 1H);
Mass Spectrum: M+H" 355.

EXAMPLE 4
N-(2-aminophenyl)-4-(3-cyano-5-{[4-(2-oxo-2-pyrrolidin-1-ylethyl)piperazin-1-
yllmethyl}pyridin-2-yl)benzamide

- o

N-(2-t-Butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin-2-yl)benzamide (0.3
g, prepared as described in Method 15 below) and 1-(pyrrolidinocarbonylmethyl)piperazine
(0.14 g) were dissolved in dichloromethane (10 ml). Sodium triacetoxyborohydride (0.15 g)
was added, and the mixture stirred for 3 hours before being washed with water (10 ml). The
10 organic residues were separated and purified using flash column chromatography eluting with
ethyl acetate, followed by (6-8%) MeOH in dichloromethane to give #-butyl (2-{[4-(3-cyano-
5-{[4~(2-0x0-2-pyrrolidin-1-ylethyl)piperazin-1-ylJmethyl } pyridin-2-
yl)benzoyl]amino }phenyl)carbamate (300 mg) as a pale yellow oil. The oil was dissolved in
methanol (10 ml), and a 4M solution of hydrogen chloride in 1,4-dioxan (10 ml) added and
15 the solution stirred at ambient temperature for 2 hours. The solvent was evaporated, methanol
(5 ml) added and the resulting solution absorbed onto an SCX-2 column, which was then
washed with methanol (2 column volumes) and the product eluted with a 2:vi solution of
ammonia in methanol (2 column volumes). The ammonia/methanol was evaporated to give a

foam. This was treated with diethyl ether (20 ml), stirred and filtered to give the product as a



441. WD 2006/ 024841 PCT/ GB2005/003355 111 EXAMPLE 3 Usi ng an anal ogous
procedure to that described in exanple 1, the appropriate n-(2-t-

but oxycarwonyésamusiophenyl ) - 4- ( 3- cyanopyri di n- 2- yl ) benzarcaa R dB35g
material was reacted to give the conpounds shown in table 2 below s Table
2 O- X:H ~ 1/ H2N Conmpound X Analytical Data SM1 N NVMR Spectrum
(DVBO-d6) 4.95 Method (br s, 2H), 6.60 (m 1H), 6.80 (d, 16 O 1H), 6.98
(m 1H), 7.20 (d, 1H), N N 8.02 (d, 21I5'1)3 8.20 (d, 2H), 9.36 (d, 1H), 9.69
(d, 1H), 9. 80 (s 1H); Mass Spectrum MH— 358 2 NI\/R Spectrum ( DMSO- d6)
4.93 Met hod 7.2

17
( d 1H) whife Sﬂild((ﬁ?5 mg) : 5 %)@él\’@dépem}lm QDM‘»SO s 3(7'§K)21+%2 (HB 4@ % a0 gr!lu—f}H) 8. 32

5006/ 02 ah i AP AL EBLDR 3L ?i)ék%or(rpoﬂng)% ‘gﬁ’*’bﬁﬂ.%é{fg%ﬁ £y 8 o

1H), 7.27 (m, 1H), 7.99 (d, 2H), 8.13 (d, 2H), 8.24 (d, 1H), 8.87 (d, 1H), 9.49 (br s, 1H); Mass
Spectrum: M+H" 524.

5 EXAMPLE 5

Using an analogous procedure to that described in Example 4, the appropriate amine
starting material was reacted with N-(2-t-butoxycarbonylaminophenyl)-4-(3-cyano-5-

formylpyridin-2-yl)benzamide to give the compounds shown in Table 3 below.

Table 3

O

O

e
H
0 HN
Compound X Analytical Data SM
1 NMR Spectrum: (DMSO-ds 373K)
/\N X CN | 1.09 (t, 6H), 2.64 (q, 4H), 3.79 (s,
) » 2H), 4.77 (br s, 2H), 6.64 (m, 1H),
N

6.82 (m, 1H), 6.98 (m, 1H), 7.28 (m,
1H), 7.99 (d, 2H), 8.14 (d, 2H), 8.27
(s, 1H), 8.90 (s, 1H), 9.49 (br s, 1H);
Mass Spectrum: M+H" 400.

2 NMR_Spectrum: (DMSO-ds 373K)
K\N o CN| 243 (m, 4H), 2.80 (m, 4H), 3.6 (s,

2H), 4.73 (b 2 ]
HN\) | - ), 4.73 (br s, 2H), 6.66 (m, 1H),

6.84 (m, 1H), 7.01 (m, 1H), 7.30 (m,
1H), 8.02 (d, 2H), 8.16 (d, 2H), 8.27
(d, 1H), 8.88 (d, 1H), 9.49 (br s, 1H);
Mass Spectrum: M+H" 413.




3 N\~ N NWR Spectrum (DVMSO-d6) 4.92 Method (br s, 2H), 6.60 (m 1H), 6.79
(d, 18 1H), 6.98 (m 1H), 7.19 (d, 1H), H+ H 2N N 7.90 (d, 2H), 8.05 (br
s, 2H), 8wbdkooq(udss42H), 8.60 (s, 1H), 9.78 (s, 1H); NasPCBEBGWUB3SEHH+
355. EXAMPLE 4 N-(2-am nophenyl)-4-(3 -cyano-5 - {

[ 4- (2-0x0-2-pyrrolidin-1-ylethyl)piperazin- | - yl]nethyl}
pyridin-2-yl)benzamde CN O rN N N NH2 NO 5

N- (2-t-But oxycar bonyl ani nophenyl) - 4- ( A cyan-5-fornyl pyridi n-2-yl ) benzam de

(0.3 g, prepared as described in Method 15 bel ow) and
1- (pyrrG'l recarboemy rmfh\lJJLI per azin / 14 rﬂ_ were dissol v

di chl or ¢ ﬁ%’t‘w‘i‘mwwa( 10 ) ). " Sodfium triacel oxybor oﬁyalyﬂaal ]?6“115 9) 8Mhqded,
and the re sgtirred for 3 hours be %ERT (10 m).
The io brganjlrlc regsi dues were separat ed| and p%? IFd@ ng% a*)’%{) ol unm

chr omat ogr aphy el|uti nggv:v\:? edt ame, (df 6HDORA&@(zlny8H6 B%’(anG-l in
di chl or pnet hane to give t-butyl] (24{] 4

[ 4- (2- 0x0-2-pyrr eth | \ r iﬁ?}’ %%I(j‘ nilfl}\ﬁ Y%Jﬂmi 8i AH)-

yl ) benzoyl ] am no} enyl ) carbanat e ( 00 S mpp@g@ ﬂiﬁ\gdgy The qi l
was di ssolved in hanol (10 m ), and ZEM sol ut'i o ro chl ﬂri de
in 1,4-dioxan (10 n1) added and 15 the éHD,lﬂth@nsltH); B@d (d,tZHa)rﬁllén

b0 the| resul ti nd Soiuti on absor bed ont B> ai0REE SRR thvas 1 on

9.49 (br s, 1H); Mass Spectrum:

M+H" 455,

4 NMR_Spectrum: (DMSO-ds 373K)

K\ CN| 2.22 (s, 3H), 2.50 (m, 8H), 3.66 (s,

N\/l | 2H), 4.72 (br s, 2H), 6.64 (m, 1H),

N 6.82 (m, 1H), 6.98 (m, 1H), 7.28 (m,

1H), 7.99 (d, 2H), 8.13 (d, 2H), 8.23

(d, 1H), 8.87 (d, 1H), 9.49 (br s, 1H);

Mass Spectrum: M+H" 427.

5 NMR_Spectrum: (DMSO-ds 373K)
(\N l N 2.50 (m, 10H), 3.55 (¢, 2H), 3.68 (s,
N A | 2D, 3.98 (br s, THD), 472 (or 5, 280),

J/ 6.64 (m, 1H), 6.82 (m, 1H), 6.98 (m,

1H), 7.28 (m, 1H), 7.9 (d, 2H), 8.14

(, 2H), 8.24 (d, 1H), 8.87 (d, 1H),

9.49 (br s, 1H); Mass Spectrum:

M+H" 457.




washed wi th methanol (2 columm vol unes) and the product eluted with a 21Tvl
solution of ammonia in nethanol (2 colum vol unes). The anmoni a/ net hanol
was evapowetees/essgi ve a foam This was treated with dipetrfggoetdossss( 20
m), stirred and filtered to give the product as a WD 2006/ 024841

PCT/ GB2005/ 003355 113 white solid (195 ng, 57%; NVR Spectrum (DVSO d6
373K) 1.82 (m 4H), 2.50 (m 8H), 3.11 (s, 2H), 3.40 (m 4H), 3.66 (s,
2H), 4.74 (br s, 2H), 6.64 (m 1H), 6182 (m 1H), 6.98 (m 1H), 7.27 (m
1H, 7.99 (d, 2H), 8.13 (d, 2H), 8.24 (d, 1H), 8.87 (d, 1H), 9.49 (br s,
1H); Mass  Spectrum MH+ 524, s EXAMPLE 5 Using an anal ogous procedure to
that desEompeundn Exanpl e 4X the appropri at e aAnalyticgtBatai ng mat gr SM |was

r eact ed —with N‘(Z t—buto oxycafr buuyl &P h"“yl 4—{3-—-ecyano-—5

for nyl p/l‘ldlql yll ) benzami de to give the T PRO1ds 3Ad 3 bal ow

Tabl SOXH 10H2 t N dtrum
(?)Msgds 373K) abw(@ah?[)@ﬁ @\A?‘h() Woﬁi 497' (br
8H983 é$n(s,114)1) 47280y gy 2HLH) , 7./99

s, 2H),|6.64 (in, 1HN\8)6 Jgol

(d, 2H)} 8.14 (d, ( % 4 H); |[Mass
Spectrum MtH+ 400/ 2 NVR Spectrum (D %géé“’%% '84&%’?:0&3@(’m 4H)|,
2.80 (m 4H), 3.66 (s, 1H), 7.29 (m, 1H), 8.02 (d, 2H), 8.15

(d, 2H), 8.25 (d, 1H), 8.82 (d, 1H),
9.51 (br s, 1H); Mass Spectrum:

I

M+H" 441.
7 NMR_Spectrum: (DMSO-ds 373K)
(\N | o CN| 1.99 (s, 3H), 2.50 (m, 4H), 3.49 (m,
) N 4H), 3.70 (s, 2H), 4.72 (br s, 2H),
e L ), 3.70 (s, 2H), 4.72 ( )
6.63 (m, 1H), 6.82 (m, 1H), 6.98 (m,

1H), 7.28 (m, 1H), 8.00 (d, 2H), 8.14
(d, 2H), 8.28 (d, 1H), 8.89 (d, 1H),
9.50 (br s, 1H); Mass Spectrum:

M+H" 455.
8 NMR Spectrum: (DMSO-dg 373K)
~n - CN 2.55 (s, 3H), 2.99 (m, 2H), 3.31 (s,
H | P 3H), 3.67 (t, 2H), 4.10 (s, 251), 6.64
N (m, 1H), 6.83 (m, 1H), 6.99 (m, 1H),

~ 7.28 (m, 1H), 8.02 (d, 2H), 8.16 (d,
2H), 8.48 (d, 1H), 9.00 (d, 1H), 9.53
(br s, 1H); Mass Spectrum: M+H"
416.




HNJ I , 2H), 4.73 (br s, 2H), 6.66 (m 1H), N6.84 (m 1H), 7.01 (m
1H, 7.30 (m 1H), 8.02 (d, 2H), 8.16 (d, 2H), 8.27 (d, 1H, 8.88 (d,
1H), 9. 49w0hwoes24suld) ; Mass Spectrum MrH+ 413. WO 2006/p02A4AS2005/003355

PCT/ GB2005/ 003355 114 Conpound X Analytical Data SM 3 NVR Spectrum
(DVBO-d6 373K) N CN 0.99 (d, 6H) 2.50 (m 8H) 2.67(m NJ I N 1H), 3.66
(s, 2H), 4.72 (br s, 2H), 6.64 (m H—% 6.82 (m 1H), 6.98 (m 1H), 7.27
(m 1H), 8.00 (d, 2H), 8.14 (d, 2H) 24 (d, 1H), 8.87 (d, 1H), 9.49 (br
s, 1H); I\/ass Spectrum I\/HrH} 455, NVR Spect nun: (DI\/SOdG 373K) CN N

2.22 o) FO—(T—8+ 366 S5 FN-1—2H S5 ')L—H\, ££4(m
1H), (\ 'er’%'gk (m llH) X og (m\lH), 7.28 @%Tyt“’fiﬂ)atar 99 (d | M | 8. 13
(d, 2H), 8.33 (d, I H, 887 (d, | H)NﬁR e@?ﬁmsg)lﬁswds}z@% pectrum
MrH+ 427. 5 NWR Ppectrum (DVBO- d6 373 55 (t,

2H), 3./68 (s, N W%'n r QN 1hm, 2H723‘(i)6mg4ﬂ)231)92(62ﬁ4 (m 18,
6.82 (m 111), 6 95(/ 4.92 (br s, 2H), 6.62 (m, 1H), 6.80

N (m, 1H), 7.00 (m, 1H), 7.20 (m, 1H),
7.99 (d, 2H), 8.18 (d, 2H), 8.39 (s,
1H), 8.92 (s, 1H), 9.81 (br s, 1H);
Mass Spectrum: M+H" 384,

10 NMR Spectrum: (DMSO-dg) 1.20

(m, 6H), 3.10 (m, 10H), 4.16 (br s,
/LN X CN | 1H), 5.12 (br s, 1H), 6.62 (m, 1H),
i P 6.82 (m, 1H), 6.98 (m, 1H), 7.22 (m,
N 1H), 8.02 (d, 2H), 8.18 (d, 2H), 8.62
~ (m, 1H), 9.08 (m, 1H), 9.88 (br s,
1H); Mass Spectrum: M-+H" 444.
11 NMR Spectrum: (DMSO-ds 373K)
P o CN | 1.08 (1, 3H), 2.67 (m, 4H), 3.57 (,
H | P 2H), 3.83 (5, 2H), 4.12 (br s, 1H),
N

4.72 (br s, 2H), 6.64 (m, 1H), 6.82
OH (m, 1H), 6.98 (m, 1H), 7.28 (m, 1H),
8.00 (d, 2H), 8.13 (d, 2H), 8.31 (4,
1H), 8.90 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum: M+H" 416.

12 CN NMR Spectrum: (DMSO-ds 373K)
2.80 (t, 2H), 3.29 (s, 3H), 3.48 (t,
2H), 3.93 (s, 2H), 4.70 (br s, 2H),
0 6.63 (m, 1H), 6.82 (m, 1H), 6.98 (m,
1H), 7.27 (m, 1H), 8.00 (d, 2H), 8.14
(d, 2HD), 8.31 (d, 1H), 8.90 (d, 1H),
9.49 (br s, 1H); Mass Spectrum:
M+H" 402.




1H), 7.28 (m 1H), 7.99 (d, 2H), 8.14 (d, 2H), 8.24 (d, 1H), 8.87 (d, 1H),
9.49 (br s, 1H); Mass Spectrum MrH+ 457. WO 2006/ 024841 PCT/ GB2005/ 003355
115 Conpowocodé/odsshytical Data SM 6 NVR Spectrum ( DVE@caGE @036 N

0.99 (t, 3H), 2.41 (q, 2H), 2.50 (m N 8H), 3.68 (s, 2H), 4.72 (br s, 2H),
N6.65 (m 1H), 6.84 (m 1H), 7.01 (m 1H), 7.29 (m 1H), 8.02 (d, 2H),

8.15 (d, 2H), 8.25 (d, 1H), 8.89 (d, 1H), 9.51 (br s, 1H); Mass Spectrum
MrH+ 441. 7 NMR Spectrum (DVBO-d6 373K) ~N ON 1.99 (s, 3H), 2.50 (m 4H),
3.49 (m OTNJ | N4H), 3.70 (s, 211), 4.72 (br s, 2H), 6.63 (m 1H),
6.82 (m_1H), 698 (m 1H), 7.28 (m 1H), 8.00 (d, 2H), 8 14 (d, 2H),
8.28 (d| Compouddg9o (d, 1H),X 9.50 (br k5, 1H): Mmalytigpddataum  MrhH+SNB5. 8

NVR Speg O 6373 —N-EN-2- 555 3H) 2. 99— -—2H)—3-31 5,
3H). 3.B7 (13 2H)| 4.10 (s, 2-1), 6. 64| NV SPqtfuni:gDRESOA6378K) “d"g9" (1
1H), 7{28 (m 1H) ,/8\0N2 A N6| (do (t, 3H), 2.28 (s, 3H), 2.55(m,
| | P 2H), 3.72 (s, 2H), 4.72 (br s, 2H),
N 6.64 (m, 1H), 6.82 (m, 1H), 6.98 (m,
1H), 7.27 (m, 1H), 8.00 (d, 2H), 8.14
(d, 2H), 8.27 (s, 1H), 8.89 (s, 1H),
9.49 (br s, 1H); Mass Spectrum:
M+H" 386.
14 NMR Spectrum: (DMSO-d6 373K)
SN o ~CN | 1.08 (t, 3H), 2.67(q, 2H), 2.73 (4,
| B 2H), 3.26 (s, 3H), 3.51 (¢, 2H), 3.82
H N (s, 2H), 4.78 (br s, 2H), 6.63 (m,
ON 1H), 6.84 (m, 1H), 6.99 (m, 1H),
7.30 (m, 1H), 8.02 (d, 2H), 8.18 (d,
2H), 8.29 (d, 1H), 8.90(d, 1H), 9.54
(br s, 1H); Mass Spectrum: M+H"
430.
15 NMR Spectrum: (DMSO-d6 373K)
1.09 (d, 6H), 2.21 (s, 3H), 2.92 (m,
/LN CN | 1H), 3.72 (s, 2H), 4.77 (br s, 2H),
6.68 (m, 1H), 6.86 (m, 1H), 7.00(m,
1H), 7.30 (m, 1H), 8.01 (d, 2H), 8.18
(d, 2H), 8.28 (s, 1H), 8.89 (s, 1H),
9.54 (br s, 1H); Mass Spectrum:
M-+H" 400.




2H), 8.48 (d, 1H), 9.00 (d, 1H), 9.53 (br s, 1H); Mass Spectrum M+H+
416. WD 2006/ 024841 PCT/ GB2005/ 003355 116 Conpound X Anal ytical Data SM 9
NVR Spectwormogdi&o d6) 2. 12 CN (m 2H), 3.45 (m 4H), BC94H2805/@b%s5s G |
4,92 (br s, 2H), 6.62 (m 1H, 6,80 N(m I H, 7.00 (m I H), 7.20 (m |
H, 7.99 (d, 2H, 8.18 (d, 2H), 8.39 (s, I H, 8.92 (s, | H, 9.81 (br s,
| H; Mss Spectrum MtH+ 384. 10 NI\/R Spectrum (DMSO-d6) 1.20 (m 6H),
3.10 (m 1C]—I) 4.16 (br s, N CN 1H), 1E§12(br s, 1H), 6.62 (m 1H), 6.82
(m 1 H, 6.98 (m 1H), 7.22 (m N 1H), 8.02 (d, 2H), 8.18 (d, 2H), 8.62

0 (m 1H), qng (m 1H) Q 88 (hr s, -h Mass Spectrum MrH+ 444 NVR
Spect r umCommwmdds 373K) ON 1.08 (t, 2. GM@lﬂthﬂWaﬁG 57 (t, SM | 3.83
(s, 2H) 4t2(tbrrs—tH—N4—72(br— 64 oH—m
1. 698 (10 iH| 7.28 (m IH. 8 00 W@ﬁf?%ﬂ@%?‘é%%ﬁ@m (d, | 1H),
8.90 (d,| IH, 9.50\(\lzl)r/§\‘ ; DOORI(t FE)M:5i (R 18H), 226K CN NVR
Spectrum (DVBO d6 373K) T

3H), 2.44 (t, 2H), 3.68 (s, 2H), 4.73
(br s, 2H), 6.64 (m, 1H), 6.82 (m,
1H), 6.99(m, 1H), 7.28 (m, 1H), 8.00
(d, 2H), 8.14 (d, 2H), 8.23 (d, 1H),
8.88 (d, 1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 400.

17 NMR Spectrum: (DMSO-ds373K)
Ny ~ CN| 2.66 (m, 4H), 3.72 (m, 4H), 3.74 (s,

N N A8 | 2,472 (br s, 2H), 6.63 (m, 1H),

| N 6.82 (m, 1H), 6.88 (m, 1H), 6.98 (m,

1H), 7.27 (m, 1H), 7.97 (m, 1H),
8.00 (d, 2H), 8.14 (d, 2H), 8.30 (d,
1H), 8.38 (m, 1H), 8.90 (d, 1H), 9.50
(br s, 1H); Mass Spectrum: M+H"
515.




2.80 (t, 2H), 3.29 (s, 3H), 3.48 (t, N2H), 3.93 (s, 2H), 4.70 (br s, 2H),
/O06.63 (m 1H), 6.82 (m 1H), 6.98 (m |IH), 7.27 (m 1H, 8.00 (d, 2H),
8.14 (d,wdHpes/B41 (d, IH), 8.90 (d, 1H), 9.49 (br s, pciHgB2dEm3Bpect rum
M-H+ 402. WD 2006/ 024841 PCT/ GB2005/ 003355 117 Conpound X Anal ytical Data
SM 13 NWR Spectrum (DVMSO-d6 373K) ~\N CN 1.09 (t, 3H), 2.28 (s, 3H),
2.55(m 2H), 3.72 (s, 2H), 4.72 (br 89 2H), N6.64 (m 1H), 6.82 (in, 1H),
6.98 (m 1H), 7.27 (m 1H), 8.00 (dl, 2H), 8.14 (d, 2H), 8.27 (s, 1H),
8.89 (s, 1H), 9.49 (br s, 1H); Mass Spectrum MH+ 386. 14 NVR Spectrum
(DVMBO-d6 373K) ~\N CN 1.08 (t, 3H), 2.67(q9q, 2H), 2.73 (t, 2H), 3.26 (s,
3H), 3.51 (t, 2H), 3.82 N (s, 2H), 4.78 (br s, 2H, 6.63 (m O 1H), 6.84
(m 1H), 6.99 (m 1H), 7.30 (m 1H), 8.02 (d, 2H), 8.18 (d, 2H), 8.29 (d,
1H), SESXMPLEY, 9.54 (br s, 1H); Mass Spectrum M-H+ 430. 15 NMR
Spectrum _(DVMSO-d6 373K) 1.09

d, 6 2.21 (s, , 2.92 . .
Using an analogous procedure to (that deé_ciz)ri’bed in Exa(mple ﬁn)he appropngtrepamme
starting material was reacted with N-(2-z-butoxycarbonylaminophenyl)-4-(3-cyano-5-

s formylpyridin-2-yl)benzamide to give the compounds shown in Table 4 below.

Table4
CN
O
ri/ N

— N N

H

H,N
10
COMPOUND R!B ANALYTICAL DATA SM
1 NMR SPECTRUM: (DMSO-D6) 0.89

(D, 3H), 1.15 (M, 2H), 1.32 (M, 1H),
/@/ﬁ 1.58 (D, 2H), 2.00 (T, 2H), 2.79 (D,
2H), 3.59 (S, 2H), 4.94 (BR S, 2H),

H;C 6.60 (M, 1H), 6.78 (D, 1H), 6.98 (M,

1H), 7.19 (D, 1H), 7.98 (D, 2H), 8.14
(D, 2H), 8.30 (S, 1H), 8.86 (S, 1H),

9.77 (BR S, 1H); MASS SPECTRUM:
M+H" 426.




N CN 1H), 3.72 (s, 2H), 4.77 (br s, 2H, 6.68 (m 1H), 6.86 (m 1H),
7.000m NI H, 7.30 (m 1H), 8.01 (d, 2H), 8.18 (d, 2H), 8.28 (s, 1H),
8.89 (s, vWb206/R4s4 (br s, 1H); Mass Spectrum M-H+ 40@CcTVIB280055334841
PCT/ GB2005/ 003355 118 Conpound X Analytical Data SM 16 NVR Spectrum
(DVBO-d6 373K) CN 0.92 (t, 3H), 152(m 2H), 2.26 (s, 3H), 2.44 (t, 2H),
3.68 (s, 2H), 4.73 N (br s, 2H), 6. 64 (m 1H), 6.82 (m 1H), 6.99(m 1H),
7.28 (m 1H), 8.00 (d, 2H), 8.14 (d, 2QI—I) 8.23 (d, 1H, 8.88 (d, 1H),

9.50 (br s, 1H); Mass Spectrum M+H+ 400 17 NWMR Spectrum (DVMSO-d, 373K)
CN 2.66(m 4H), 3.72 (m 4H) 3 74 (s Ne-- T 4. .72 (br s 2H),
6.63 (M 1H, 6.82 (m 1H), 6.88 (m M@%TI%WO@MS B, 7.27 (m|1H),
7.97 (M 1H). 8.]00 (d, 2H), 8.14 (d, m 1H),
890 (H, 1H. 9.50 (br s, 1H). Mass ?)%%%ﬁﬁn%%(%ﬁl S 85508 02k
PCT/ GBR005

/ 003355 . /FQ 2.37 (M, 2H), 2.56 (M, 2H), 3.64 (S,
/Q 2H), 4.70 (M, 1H), 4.93 (BR S, 2H),
F 6.61 (M, 1H), 6.78 (M, 1H), 6.98 (M,
1H), 7.19 (D, 1H), 7.9 (D, 2H), 8.14
(D, 2H), 8.33 (D, 1H), 8.90 (S, 1H),
9.81 (BR S, 1H); MASS SPECTRUM:
M+H" 430.

3 NMR SPECTRUM: (DMSO-D6) 1.42
(M, 2E0), 1.73 (M, 2H), 2.15 (M, 2H),
/@/Fﬁ 271 (M, 2H), 3.49 (M, 1H), 3.62 (S,
2H), 4.55 (D, 1H), 4.95 (BR S, 2H),
HO 6.61 (M, 1H), 6.80 (D, 1), 7.00 (M,
1H), 7.21 (D, 1H), 8.00 (D, 2K), 8.15
(D, 2H), 8.32 (S, 1H), 8.88 (S, 1H),

9.78 (BR S, 1H); MASS SPECTRUM:
M+H' 428.

Z NMR SPECTRUM: (DMSO-D6) 1.18
(M, 2H), 1.36 (M, 1H), 1.65 (T2, 2H),
NArﬁ 2.02 (M, 2H), 2.85 (D, 2H), 3.27 (M,
y OVQ 2H), 3.62 (S, 2H), 4.40 (M, 1H), 4.95
(BR S, 2H), 6.62 (M, 1H), 6.80 (D,
1H), 7.00 (M, 1H), 7.21 (D, 1H), 8.00
(D, 2H), 8.15 (D, 2H); 8.32 (S, 1H),

8.88 (S, 1H), 9.79 (BR S, 1H); MASS
SPECTRUM: M+H" 442.




119 EXAMPLE 6 Using an anal ogous procedure to that described in Exanple 4,

the appropriate amne starting naterial was reacted with

N ( 2-t - buwoxyearisany| am nophenyl ) - 4- (3-cyano-5 5 PCT/GB2005/003355

formyl pyridin-2-yl)benzainide to give the conpounds shown in Table 4 bel ow.
Table 4 CN O Rlb- / NH/ H2N 10 COVOUND R ANALYTI CAL DATA SM 1 NWR

SPECTRUM (DMSO-D6) 0.89 (D, 3H), 1.15 (M 2H), 1.32 (M 1H), N/ 1.58 (D
2H), 2.00 (T, 2H), 2.79 (D, 2H), 3.52sS, 2H), 4.94 (BRS, 2H), "Itj H3C

6.60 (M 1H), 6.78 (D, 1H), 6.98 (M 1H), 7.19 (D, 1H), 7.98 (D, 2H), 8.14
(D, 2H, 830 (S 1H) 886 (S, 1H 9 77 (BR S 1H): MASS SPECTRUM M+H+

426. WD 2006/ 024841 PCT/ GB2005/ 008355 NMBREPEGRRUNPEOVMAMD)DMED D6 B73K)
FTo (I B A T T @t lintte £ 80,09 N E
2.31 (M, 1H), 2.94 (D, 2H), 3.67 (S,
2H), 4.95 (BR S, 2H), 6.62 (M, 1H),
6.80 (M, 1H), 6.99 (M, 1H), 7.21 (D,
1H), 8.00 (D, 2H), 8.15 (D, 2H), 8.36
(D, 1H), 8.90 (D, 1H), 9.79 (D, 1H);
MASS SPECTRUM: M+H" 480.

6 NMR SPECTRUM: (DMSO-D6) 0.94
(S, 6H), 1.22 (M, 2H), 1.57 (M, 2H),
N/ﬁ 2.08 (M, 2H), 2.37 (M, 2H), 3.56 (S,
2H), 4.95 (BR S, 2H), 6.62 (M, 1H),
6.80 (D, 1H), 6.99 (M, 1H), 7.21 (D,
1H), 8.01 (D, 2H), 8.16 (D, 2H), 8.31
(S, 1H), 8.89 (S, 1H), 9.79 (BR S,
1H); MASS SPECTRUM: M-+H" 440.

7 NMR SPECTRUM: (DMSO-D6)
1.38-1.48 (M, 2H), 1.76 (D, 2H), 2.02

/@/ﬁ (T, 2H), 2.12 (M, 1H), 2.46 (M, 4H),
N

h 2.87 (D, 2H), 3.56 (M, 4H), 3.62 (S,
o\) 2H), 4.95 (BR S, 2H), 6.62 (M, 1H),
6.80 (M, 1H), 6.99 (M, 1H), 7.21 (D,
1H), 8.00 (D, 2H), 8.15 (D, 2H), 8.32
(D, 1H), 8.88 (D, 1H), 9.79 (BR S,
1H); MASS SPECTRUM: M+H" 497.




F6.61 (M 1H, 6.78 (M 1H), 6.98 (M 1H), 7.19 (D, 1H), 7.99 (D, 2H),
8.14 (D, 2H), 8.33 (D, 1H), 8.90 (S, 1H), 9.81 (BR S, 1H); MASS SPECTRUM
MrH+ 430.w8 2DidR28RECTRUM (DVBO-D6) 1.42 (M 2H), 1. 73p(hlGE2b)s/0023555
(1\4,2H), N 2.71 (M 2H), 3.49 (M 1H), 3.62 (S, 2H), 4.55 (D, 1H), 4.95
(BR'S, 2H), HO6.61 (M 1H), 6.80 (D, 1H), 7.00 (M 1H), 7.21 (D, 1H),
8.00 (D, 2H), 8.15 (D, 2H), 8.32 (S, 1H), 8.88 (S, 1H), 9.78 (BR S, 1H);
MASS SPECTRUM = MrH+ 428. 4 NVR SPECPROM (DMBO-D6) 1.18 (M 2H), 1.36 (M
1H), 1.65 (0.. 2H), N 2.02 (M 2H), 2.85 (D, 2H), 3.27 (M HO 2H), 3.62
(S, 2H—4.40 (M _1H) 4.95 (BRS 2H 662 (M 1H 680 (D _1H _ 7.00
8.

(M 1H. 7.81 (D] 1H A 8.00 (D, 2H) | NMRSBESTRM: BMSO-DS, 1H)| 88 (S,
POl Gob005! 003358 1215 s speeniune Tkt s BRI S s | 1 e (o
oH), 2109 (T, 2H)|, F 2. . 2198 (VD.2IDHY.21 BTEIHY S30RME 2H), 4} 95
(BR'S,|2H), 6.62 ('\Q’ 2H), 3.00 (M, 4H), 3.33 (T, 2H), 3.78
5 (M, 3H), 6.64 (M, 1H), 6.83 (M, 1H),
6.98 (M, 1H), 7.28 (D, 1H), 8.00 (D,
2H), 8.15 (D, 2H), 8.30 (D, 1), 8.89
(D, 1H), 9.51 (BR S, 1H); MASS
SPECTRUM: M+H" 495.

9 NMR SPECTRUM: (DMSO-D6,
373K) 1.60 (M, 2H), 1.75 (M, 4H),

/@/ﬁ 1.86 (M, 2H), 2.15 (DDD, 2H), 2.40
M, 1H), 2.73 (M, 4H), 2.87 (M, 2H),

C/N 3.64 (S, 2H), 4.70 (BR S, 2H), 6.63
(M, 1H), 6.82 (M, 1H), 6.97 (M, 1H),

7.28 (D, 1H), 8.00 (M, 2H), 8.14 (D,
2H), 8.26 (D, 1H), 8.85 (D, 1H), 9.48

(BR S, 1H); MASS SPECTRUM:
M+H" 481.

10 NMR SPECTRUM: (DMSO-DS,

HO 373K) 1.23 (M, 1H), 1.40 (M, 1H),
\O\’/\V‘{ 1.77 (M, 2H), 2.07 (M, 1H), 2.18 (M,

1H), 2.68 (M, 1H), 2.83 (M, 1H), 2.89

(M, 2H), 3.59 (M, 1H), 3.72 (BR S,

2H), 6.64 (M, 1H), 6.82 (M, 1H), 6.99

M, 1H), 7.28 (D, 1H), 8.00 (D, 2H),

8.14 (D, 2H), 8.28 (D, 1H), 8.87 (D,

1H), 9.51 (BR S, 1H); MASS
SPECTRUM: M+H" 428.




6.80 (M 1H), 6.99 (M 1H), 7.21 (D, 1H), 8.00 (D, 2H), 8.15 (D, 2H), 8.36
(D, 1H), 8.90 (D, 1H), 9.79 (D, 1H): MASS SPECTRUM M+H+ 480. 6 NMR
SPECTRUMWODRMB®2D6) 0.94 (S, 6H), 1.22 (M 2H), 1.57 (WcTRH2005/@388 (M
2H), 2.37 (M 2H), 3.56 (S, 2H), 4.95 (BRS, 2H), 6.62 (M 1H), 6.80 (D,
1H), 6.99 (M 1H), 7.21 (D, 1H), 8.01 (D, 2H), 8.16 (D, 2H), 8.31 (S,
1H), 8.89 (S, 1H), 9.79 (BR'S, 1H); MASS SPECTRUM MrH+ 440. 7 NMVR
SPECTRUM (DMSO-D6) 1.38-1.48 (M 2H23 1.76 (D, 2H), 2.02 (T, 2H), 2.12
(M 1H) 246 (M 4H), 2.87 (D, 2H), 356 (1\4,4H), 3.62 (S, 0] 2H), 4.95
(BR S, 6. 62 (I\/I 1H) 6.80 (M 6.99 (M 1H) 7 21 (D__1H . 8.00

(D, 2HF81115(D 8.32 (D, 1H), WB&SP(EﬁT&W OMEDDER S, | 1H) ;| MASS

T e iX"( e T e T,
1|'|)

2.30 (M N 2H, 3. 3 (T2.08HM, BD)78.21 (8 3:BER.566M4 (M 1H),
6.83 (M 1H. 6.9 7-28 (D 3%15?3.63?(80,02}1()!34.70 (BR S, 2H),
6.63 (M, 1H), 6.82 (M, 1H), 6.98 (M,
1H), 7.28 (M, 1H), 8.00 (M, 2H), 8.14
(D, 2H), 8.22 (D, 1H), 8.85 (D, 1H),
9.49 (BR S, 1H); MASS SPECTRUM:

M-+H" 426.

12 NMR SPECTRUM: (DMSO-D6,
373K) 1.53 (M, 1H), 1.77 (M, 2H)

N/\re 1.91 (M, 1H), 2.34 (M, 1H), 2.55 (M,
4H1), 3.81 (BR S, 2H), 6.63 (M, 1H),
6.82 (M, 1H), 6.98 (M, 1H), 7.19 (M,
1H), 7.28 (M, 5H), 8.00 (D, 2H), 8.14

(D, 2H), 8.33 (S, 1H), 8.92 (S, 1H),
9.51 (BR S, 1H); MASS SPECTRUM:
M-+H* 488,

13 NMR SPECTRUM: (DMSO-D,
373K) 1.82 (M, 4H), 2.36 (M, 1H)

N/\Vﬁ 2.60 (M, 1H), 2.90 (M, 3H), 3.71 (S,
2H), 6.63 (M, 1H), 6.82 (M, 1H), 6.99
(M, 1H), 7.19 (M, 1H), 7.28 (M, 5H),

8.00 (D, 2H), 8.14 (D, 2H), 8.33 (S,
1H), 8.93 (S, 1H), 9.51 (BR S, 1H);
MASS SPECTRUM: M+H" 488.




2H), 8.15 (D, 2H), 8.30 (D, 1A), 8.89 (D, 1H), 9.51 (BR 'S, 1H); MASS
SPECTRUM M+H+ 495. 9 NMR SPECTRUM (DVsO-D6, 373K) 1.60 (M 2H), 1.75 (M
4H), N w8eo¢dd242) , 2.15 (DDD, 2H), 2.40 (M 1H), 2. 73ctMB26¢40032587 (M
2H), 3.64 (S, 2H), 4.70 (BR'S, 2H), 6.63 (M 1H), 6.82 (M 1H), 6.97 (M
1H), 7.28 (D, 1H), 8.00 (M 2H), 8.14 (D, 2H), 8.26 (D, 1H), 8.85 (D,
1H), 9.48 (BR S, 1H); MASS SPECTRUM MrH+ 481. 10 NMR SPECTRUM ( DMSO- De6,
HO 373K) 1.23 (M 1H), 1.40 (M 1H), 12¢.77 (M 2H), 2.07 (M 1H), 2.18 (M
1H), 2.68 (M 1H), 2.83 (M 1H), 2.89 (M 2H), 3.59 (M 1H), 3.72 (BR S
2H), 6.64 (M 1H 682 (M 1H) 699 (M 1H) 728 (D 1H 8 00 (D 2H)

8.14 (D, 2H4 8.28 (D, 1H), 8.87 (D, | N¥R SPREGRYMRIBMSOHPS, MASS SPECTRUM
o B0 18 (TSR b P TR (VR
3H), 3[63 (S, 2H), 4. , 2H) T 12,59 (M, 1H), 2.96 (M, 2H), 3.72 (S,

2H), 6.64 (M, 1H), 6.82 (M, 1H), 6.99
M, 1H), 7.27 (M, 3H), 8.00 (1, 2H),
8.14 (D, 2H), 8.28 (D, 1H), 8.47 (M,
2H), 8.91 (S, 1H), 9.50 (BR S, 1H);
MASS SPECTRUM: M-+H" 489.

15 NMR SPECTRUM: (DMSO-D6,

N/Fé 373K) 1.47 (M, 1H), 1.73 (M, 2H),
1.88 (M, 1H), 2.25 (M, 2H), 2.89 (M,
3H), 3.75 (S, 2H), 6.63 (M, 1H), 6.82
(M, 1H), 6.99 (M, 1H), 7.07 (M, 2H),
7.29 (M, 3H), 8.00 (D, 2H), 8.14 (D,
2H), 8.30 (D, 1H), 8.90 (D, 1H), 9.51
(BR S, 1H); MASS SPECTRUM:
M+H" 506.

16 NMR_Spectrum: (DMSO-ds, 373K)

| 2.17 (s, 6H), 2.38 (t, 2H), 2.66 (t, 2H),

/N\/\N /Fe 3.87 (s, 2H), 4.72 (br s, 2H), 6.63 (m,

H 1H), 6.82 (m, 1H), 6.98 (m, 1H), 7.27

(@, 1H), 7.99 (d, 2H), 8.13 (d, 2H),

8.29 (d, 1H), 8.87 (d, 1H), 9.50 (br s,
1H); Mass Spectrum: M+H" 415.




6.63 (M 1H), 6.82 (M 1H), 6.98 (M 1H), 7.28 (M 1H), 8.00 (M 2H), 8.14
(D, 2H), 8.22 (D, 1H), 8.85 (D, 1H), 9.49 (BR S, 1H): MASS SPECTRUM  M+H+
426. 12 NVB2BRECTRUM (DVBO-D6, 373K) 1.53 (M 1H), 1. PeT(dd208033551. 91
(M 1H), 2.34 (M 1H), x..95 (M 4H), 3.81 (BR'S, 2H), 6.63 (M 1H), 6.82
(M 1H), 6.98 (M 1H), 7.19 (M 1H), 7.28 (M 5H), 8.00 (D, 2H), 8.14 (D,
2H), 8.33 (S, 1H), 8.92 (S, 1H), 9.51 (BR'S, 1H): MASS SPECTRUM  M+H+

488. 13 NVR SPECTRUM (DMBO-D6, 373KP251.82 (M 4H), 2.36 (M 1H), --* N
2.60 (M 1H), 2.90 (M 3H), 3.71 (S, 2H), 6.63 (M 1H), 6.82 (M 1H) 6. 99
(M 1H), 7.19 (M _1H) 7 28 (1\4 5H) 8 00 (D_2H) 8 14 (D_2H) 8 33 (S,

iH), 8(93 (§ 1H)|, 9.51 (BR S, 1H): R Speatom: N(DMﬁ@rdalsémvr
T e i HMEETR R 0
(M 1H, 6.82 (M NQ}\(W 2H),22.69I\(lt, 2H),,3.88 Q€ 1D, 421

(br s, 2H), 6.63 (m, 1H), 6.82 (m, 1H),
6.98 (m, 1H), 7.27 (m, 1H), 7.99 (d,
2H), 8.13 (d, 2H), 8.29 (d, 1H), 8.87
(d, 1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 441.

EXAMPLE 7
N-(2-aminophenyl)-4-(3-cyano-6-methylpyridin-2-yl)benzamide

N
Z

=
NS
N NH

ZT



8.14 (D, 2H), 8.28 (D, 1H), 8.47 (M 2H), 8.91 (S, 1H), 9.50 (BR'S, 1H);
MASS SPECTRUM MtH+ 489. 15 NVR SPECTRUM (DMBO-D6, N 373K) 1.47 (M 1H),
1.73 (M Wb)po6/0bea8 (M 1H), 2.25 (M 2H), 2.89 (M 3HpCT& BB 0B3358H) ,
6.63 (M 1H), 6.82 (M 1H), 6.99 (M 1H), 7.07 (M 2H), 7.29 (M 3H),
8.00 (D, 2H), 8.14 (D, F 2H), 8.30 (D, 1H), 8.90 (D, 1H, 9.51 (BR'S, 1H);
MASS SPECTRUM  MtH+ 506. 16 NMR Spectrum (DVSO d6, 373K) 2.17 (s, 6H),
2.38 (t, 2H), 2.66 (t, 2H), N 3.87 (86 2H), 4.72 (br s, 2H), 6.63 (m H
1H), 6.82 (m 1H), 6.98 (m 1H), 7.27 (d, 1H) 7.99 (d, 2H), 8.13 (d, 2H),
8.29 (d, 1H), 8.87 (d, 1H), 9.50 (br s, H), Mass Spectrum MH+ 415, WO
2006/ 024841 PCThis; yl@bM@O)fmgcemdmrmél@@lml) copsds (Fe ma k044 1. 68

(m 4H)%1§) ( 13% L2 %} %}3 “%Ii_?ﬁﬁ 72 H
(br s I)A%gasba@d?é l[‘(l) 3 Xtﬁs% (gél ((’2 tl\g)ui ycar%g ing mpizl 1)- 3: .;gg,;(Ss te hyf'7 99
(d, 2H),3,28lidxboebla2 B yl)b8nzdthid€l(38D nird), .0.88.78dmol; rephidd, asQleEdihb(e.ﬂ) ins, 1H); Mass
Spectrum MtH+ 441,
international patent publication number wo03/087057, method 13, page 60), 2-chloro-6-
s methyl-3-pyridinecarbonitrile (135 mg, 0.887 mmol) and saturated aqueous sodium hydrogen
carbonate solution (2 ml) in 1,2-dimethoxyethane (4 ml). the mixture was heated in a
microwave at 100°c for 30 minutes. the mixture was allowed to cool, then partitioned between
dichloromethane (30 ml) and water (20 ml). the aqueous layer was extracted with further
dichloromethane (2 x 30 ml). combined organics were dried over magnesium sulfate then
10 evaporated. the residue was purified by flash chromatography (eluting with 99:1—597:3
dichloromethane:methanol) to afford the title compound as a yellow gum which crystallised

on trituration (80 mg, 27%).

Nmr spectrum: (cdcls) 2.72 (s, 3h), 3.88 (br s, 2h), 6.86 (m, 2h), 7.11 (m, 1h), 7.28 (d,
1h), 7.37 (d, 1h), 8.05 (m, 6h); mass spectrum: m+h+ 329.

15 EXAMPLE 8

N-(2-aminophenyl)-4- {3-cyano-5-[ (4-isopropylpiperazin-1-yl)methyl]pyridin-2-yl} benzamide

N NH,

Z
ZI

20 t-Butyl {2-[(4-{3-cyano-5-[(4-isopropylpiperazin-1-yl)methyl]pyridin-2-
yl}benzoyl)amino]phenyl} carbamate (586 mg, 1.06 mmol; prepared as described in Method
19) was dissolved in ethyl acetate (7 ml) and 3M aqueous hydrochloric acid (7 ml) was added.
The resulting suspension was stirred for 6 hours at ambient temperature then 3M aqueous

hydrochloric acid (1.75 ml) added. The suspension was stirred for a further 2 hours then 3M



EXAMPLE 7 N-(2-am nophenyl)-4-(3 -cyano-6-nethyl pyridin-2-yl)b enzam de N
N/ I NH2 N Ol / WD 2006/ 024841 PCT/ GB2005/ 003355 126

1,1' - bi s(wopbemzhgahosphi no) f err ocenedi chl or opal | adi um ( ipC/GB2bemd0sEss ( 32 Ny,
0.044 mvol) was added to a m xture of

n- ( 2-t-but oxycar bonyl am nophenyl )-4-(4, 4,5, 5-tetranet hyl -

1, 3, 2-di oxaborol an- 2-yl ) benzam de (389 _ng, 0.887 mmol; prepared as
described in international patent pl}lgﬁi cation nunmber wo03/087057, nethod
13, page 60), 2-chloro-6 5 nethyl-3-pyridinecarbonitrile (135 ny, 0.887
mol ) and sat ur at aqueous_sodi um hydrogen carbonate solution (2 m) in
1, 2-di nﬂ%@&%tdﬁ%%gr{%cm 635 piewas addad andigiiyradelar 2Qmipntes. Thesusprasiona¢as100c

f 30 m ' I i b en
i el or AR R e B8 RS RN HERL Sl 18 BT PR RN DR ot e
wi t h f usdlitéon wak bekified osiaghaM agReons 36lutidn) of szﬁ[mn hydirgm'rdgam ee yﬂ¥cﬁv gr ibed
Si fate then i ted. t ' was purifie
{1/ ash CHEGREEBSAAH eI Nas ARy G0l ¥asiodth WHER| DRORRE HAE: HURHEHO! ) € o
af ford &g fialvaBuGR BRAUASRE Fedhfint PYY4GHE 43 ¢ NIORYSIBlrlnS REDCRTNQ.99 (4,
79 ?L 3h), 3.88 {%r s

trituration (80 ng, 27% . Nnr spectrum dcl 3) 2. 72 (5, ,
2h) , 6. 88),2mM8 (@h)BH)72.6Q (o H) K6 (% 283 3. @ (brishdH), B.897ng, &H)) )3 (18, 0F), (m  6h) ;

(3 cyantaz(GAEDSAT GAy Bibek ottt ot Y P oy s Sesstmem M+ o

N NHMNJH 2 N

10 EXAMPLE 9
N-(2-aminophenyl)-4- {3-cyano-5-[(ethylamino)methyl]pyridin-2-yl} benzamide

N
7
/\N —
H
S
N NH

ZT

O

N-(2-t-Butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin-2-yl)benzamide

(0.80 g, 1.8 mmol; prepared as described in Method 15 below) and ethylamine (1.4 ml of a

15 1.0M solution in THF, 1.4 mmol) were dissolved in dichloromethane (15 ml). Titanium (IV)
isopropoxide (1.55 g, 1.62 ml, 5.4 mmol) was added and the mixture stirred at ambient
temperature for 1 hour. Sodium borohydride (342 mg) and methanol (3 ml) were then added
and the mixture stirred for a further 30 minutes. Water (20 ml) then a saturated aqueous
sodium bicarbonate solution (30 ml) was added and the product extracted with

20 dichloromethane (3 x 30 ml). The organic residues were concentrated and the residue
purified using flash column chromatography eluting with ethyl acetate, followed by 2M
NH3/MeOH (3-5%) in ethyl acetate to give #-butyl {2-[(4-{3-cyano-5-
[(ethylamino)methyl]pyridin-2-yl}benzoyl)amino]phenyl} carbamate (508 mg) as a white
solid. This was dissolved in methanol (4 ml), a 4M solution of hydrogen chloride in 1,4-



O 20 t-Butyl
{2-](4-{3-cyano-5-[(4-isopropyl pi pera. zi n-1-yl ) net hyl ] pyri di n- 2-

yl } benzoywpanienalsahenyl } carbamate (586 ng, 1.06 mmol ; prepazRdosamszescri bed
in Method 19) was dissolved in ethyl acetate (7 ml) and 3M aqueous
hydrochloric acid (7 m) was added. The resulting suspension was stirred
for 6 hours at anbient tenperature then 3M aqueous hydrochloric acid (1.75
m ) added. The suspensi on was stirred%®r a further 2 hours then 3M WD
2006/ 024841 PCT/ GB2005/ 003355 127 aqueous hydrochloric acid (3.5 n) was

added agd stirnaf hor 30 mnytes. The suspensi on was oured into water (50
m) and9REehEY WA nunel) was added: andthe solytpryihyn stired ot ambient feypetatersifor 2
solutio S b1 ' ! t] ' hydr oxide. A
al o yel T The okl forded AT DL R e BRI B

vat er . Fpserlsdlcatysl $ON-Sailintnywbich wdis wveshddwith wetauod @weluni vE0GeOuaEni ght

Lry o Stuep gtutd it S 2B SGikor dpoing e po oty liumes thigive 8 35 (d,
1H), 7. Bbd(brass. fodd) Thik- v rﬁ/%i%cﬂ%ﬂaﬁ(?ofﬁirﬁﬁg ilﬂrfﬂéth?/&ﬂ}fr €6 miHI givdBRSitle

Spectrum MH+ 455. io EXA am nopheny

{ 3- cyancanpquadrey aavhitesphe (352 hpya3 W;INPR Spdotnma RS O-8; 379KY 1/08NL,HBH), N O
N(2-t- r i\ N nyl }e4-A 3 -5.for ridi n-2- nzam de

(0 80 o= Sr W AR, P87 ST ERS s kA S AR e Gt YeRbdediy AT &0 R am ne
1.4 m 18§, 709.@, 2H), M 3s@| 2i), @2 @, THi; 8.8 @, my! s difdm:

f:li chl or onjetma%]cg (1)5 n13)s(. lTi }[ ani u(rr% (1 ’ Sg(goﬁggésx%gg’(%@ﬂgsﬁ% 62 m, 5.4
nmol ) wistHidtféd and the mixture stirred at ambi ent tenperature for 1 hour.

Sodi yg borohydride (342 ng) and nethanol (3 nl) were then added and the

m xture stirred for a further 30 mnutes. Water (20 m) then a saturated
agueous




sodi um bi carbonate solution (30 mM) was added and the product extracted
with 20 dichloronmethane (3 x 30 m ). The organic residues were concentrated
and the rweixdewm24gaurifi ed using flash col um chronmat ogr 2pmyGB2besidosssswi t h
ethyl acetate, followed by 2M NH3/MeCH (3-5% in ethyl acetate to give
t-butyl {2-[(4-{3-cyano->5-

[ (et hyl am no) net hyl ] pyri di n-2-yl } benzoyl ) am no] phenyl } car bamate (508 ng) as
a white solid. This was dissol ved wiﬁethanol (4 M), a 4M sol ution of
hydrogen chloride in 1,4 WO 2006/ 024841 PCT/ GB2005/ 003355 128 di oxan (10
m, 40 nmmol) was added and the solution then stirred at anbient tenperature
for 2 BXAMPLE 5ol vent was evaporated, nmethanol (5 ml) was added and the
resulting solution was absorbed onto an SCX-2 col unm, which was washed

wi th met hanoyy g r?g%h%’lgE% ub'éé‘aﬁ)e 15 9ht dE{%?i'Be&‘ Iyé}&.ﬂg)\{\%i ﬁh@gﬁ%;ﬁ%{ kuif i 29 of

ammonia in rret mm vol unes) as a oam

Thi s ma?sutbmqar‘t&mykmﬁmdsp&rénﬁy 4S(B+dyancrlgzn|dm—ﬁ4y®bhgdarrﬁdmﬂartlﬁg thatdrjal tvas giactedt he
title corrpound as a |te soléﬁ&g%SQ ng, 53 %; NMR Spectrum (DVBO d6
373K) 1%03Ve ¢ e%qulpoun Slog7 (s, 2H), 4.73 (br s, 2H), 6.63 (m
1H), 6.82 (m 1H), 6.98 (rn 1H), 7.27 (m 1H), 7.99 (d, 2H), 8.13 (d, 2H),
8.28 ¢d, 1H), 8.88 (d, 1H), 9.50 (bfarLHEK); Mass Spectrum MH+ 372. 10
WD 2006/ 024841 PCT/ GB2005/ 003355 179 EXAMPLE 10 Usi ng an anal ogous
procedure to that described in exanple 1, the appropriate n-(2-t-

but oxycar bonyl am nophenyl ) - 4- ( 3- i n-2-yl)benzam de starting
material was reacted to giwe Ynds intable 5 below. 5 TABLE
5 O X HH2N

Analytical Data SM
Compound X

//N NMR Spectrum: (DMSO-dg) | Method
C/N = 1.57 (m, 1H), 2.01 (m, 1H), | 23
X 2.38 (m, 1H), 2.44 (m, 1H),
HO 2.63 (m, 1H), 2.72 (m, 1H),
3.71 (dd, 2H), 4.20 (m, 1),
4.72 (d, 1H), 4.94 (br s, 2H),
6.60 (m, 1H), 6.78 (d, 1H),
6.98 (m, 1H), 7.19 (d, 1H),
7.98 (d, 2H), 8.13 (d, 2H),
8.34 (d, 1H), 8.88 (d, 1H),
9.78 (s, 1H); Mass Spectrum:
M+H" 414.

1




Anal yti cal
(m 1H),

8.13 (d, 2H),
MtH+ 414. WD 2006/ 024841 PCT/ GB2005/ 003355 130 2 N NVR Spectrum ( DVBO- d6)
Method KINIT 1.90 (m 1H), 2.16 (m B0, 24 N 2.40 (m 1H), 2.75 (m 3H,

F 3.77 (s,

1H),
1H),
( DVBO-

2H),

6.98 (m 1

Data SM Conpound X -
2.01 (m 1H),
2.72 (m Wo)2p06/034841 (dd, 2H),
6.60 (m 1H), 6.78 (d,

8.34 (d,

4.20
1H),
1H),

4.94 (br s, 2H),
7.19 (d, 1H).

(m

5.21 (m 1H),
7.98

i H),
6.98 (m 1H),

8.88 (d, 1H),

2.44 (m 1H),

7.19 (d,
9.78 (s,

1H),

6.60 (m 1H),
d, 2H ., 813 (d, 2H)

N NVR Spectrum (DVBO d6) Method N |
23 2.38 (m 1H),

6.78
8.34

1.57

N HO 2.63 (m 1H),
4.72 (d, 1liEcT/aB29¢b/00kassS,
7.98 (d, 2H),
1H); Mass Spectrum

2H),

(d,
(d,

gl 89 (d,
d6) Nt ho

1H), 9.79 (s, 1H);

S i 615
1.90 (m, 1H), 2.16 (m, 1H),
2.40 (m, 1H), 2.75 (m, 3H),
3.77 (s, 2H), 4.94 (br s, 2H),
521 (m, 1H), 6.60 (m, 1E),
6.78 (d, 1H), 6.98 (m, 1H),
7.19 (d, 1H), 7.98 (d, 2H),
8.13 (d, 2H), 8.34 (d, 1H),
8.89 (d, 1H), 9.79 (s, 1H);
Mass Spectrum: M+H" 416.

mogjpect rum

24

# N

NMR Spectrum: (DMSO-ds)
0.84 (m, 1H), 1.16 (m, 1H),
1.57 (m, 1H), 2.01 (m, 1H),
229 (s, 3H), 2.43 (m, 1H),
2.66 (m, 2H), 3.73 (s, 2H),
4.93 (br s, 2H), 6.60 (m, 1H),
6.78 (d, 1H), 6.98 (m, 1H),
7.19 (d, 1H), 7.98 (d, 2H),
8.13 (d, 2H), 8.34 (d, 1H),
8.88 (d, 1H), 9.78 (s, 1H);
Mass Spectrum: M+H" 427.

Method
25

NMR Spectrum: (DMSO-dg)
2.43 (s, 3H), 4.90 (br s, 2H),
5.79 (s, 2H), 6.60 (m, 1H),
6.79 (d, 1H), 6.98 (m, 1H),
7.19 (d, 1H), 7.31 (s, 1H),
7.86 (d, 2H), 8.06 (d, 2H),
9.70 (s, 1H); Mass Spectrum:
M+H" 344,

Method
26




N/ 1.57 (m 1H), 2.01 (m 1H), 2.29 (s, 3H), 2.43 (m 1H), N-N 2.66 (m
2H), 3.73 (s, 2H), 4.93 (br s, 2H), 6.60 (m 1H), 6.78 (d, 1H), 6.98 (m
1H), 7. Wo(dos/aki4y 7.98 (d, 2H), 8.13 (d, 2H), 8.34 (ecTidB2005@388 (d,
1H), 9.78 (s, 1H); WMass Spectrum M-H+ 427. 4 NVMR Spectrum ( DMSO- d6)
Method N 2.43 (s, 3H), 4.90 (br s, 2H), 26 H2N 5.79 (s, 2H), 6.60 (in,
1H, 6.79 (d, 1H, 6.98 (m 1H, N7,19 (d, 1H, 7.31 (s, 1H, 7.86 (d,
2H), 8.06 (d, 2H), 9.70 (s, 1H); Mad3! Spectrum M+H+ 344. WD 2006/ 024841
PCT/ GB2005/ 003355 131 NMVR Spectrum (DVBO-d6) Method 5 j 4.67 (s, 2H),
4.96 (hr_s, 2H) 29 HO557 (br s 1H 661 (m 1K — N 680 (m—1H),
6.99 (n 1H), |7.20 (m 1H). 8.00 (d, MR Spepirumy OMIO-d9 33 tmod 1H) |
8.91 (s, 1B), 9.78 (br s, 1H.y Mass Spe )

(5, 1B) ( b N PEEkT Wihmyls @3, 2m), | g
HO | 5.57 (br s, 1H), 6.61 (m, 1H),

S 6.80 (m, 1H), 6.99 (m, 1H),
7.20 (m, 1H), 8.00 (d, 2H),
8.14 (d, 2H), 8.33 (s, 1H),
8.91 (s, 1H), 9.78 (br s, 1H);

Mass Spectrum: M+H" 345,

6 NMR_Spectrum: (DMSO-dg) | Method
N | 092 (¢, 6H), 1.63 (m, 1H), | 14a

Q ~ | 1.88 (m, 2H), 2.37 (m, 1H),

N i 2.50 (m, 6H), 2.66 (m, 1H),
/[ > " 13.69 (m, 2H), 4.95 (br s, 2H),
6.60 (m, 1H), 6.78 (m, 1H),
6.98 (m, 1H), 7.19 (m, 1H),
7.98 (d, 2H), 8.14 (d, 2H),
8.31 (d, 1H), 8.87 (d, 1H),
9.78 (s, 1H); Mass Spectrum:

M-+H" 469.
7 NMR Spectrum: (DMSO-dg) | Method
N 087 (1, 3H), 130 (m, 2H), | 14b
f T i 1.46 (m, 2H), 2.16 (s, 3H),
N 2.38 (t, 2H), 3.60 (s, 2H),

4.96 (br s, 2H), 6.60 (m, 1H),
6.79 (m, 1H), 6.98 (m, 1H),
7.19 (m, 1H), 7.98 (d, 2H),
8.14 (d, 2H), 8.30 (d, 1H),
8.86 (d, 1H), 9.79 (s, 1H);
Mass Spectrum: M+H" 414.




6 NVR Spectrum (DWVSO-d6) Method 0.92 (t, 6H), 1.63 (m 1H), 14a N 1.88
(m 2H), 2.37 (m 1H), N2.50 (m 6H), 2.66 (m 1H, ~N3.69 (m 2H), 4.95
(br s, 2Hyo20@&/0B®44mMm 1H), 6.78 (m 1H), 6.98 (m 1H), PE¢TAB2008005356) ,
7.98 (d, 2H), 8.14 (d, 2H), 8.31 (d, 1H), 8.87 (d, 1H), 9.78 (s, 1H);
Mass Spectrum  MtH+ 469. 7 NVR Spectrum (DVSO-d6) Method N 0.87 (t, 3H),
1.30 (m 2H), 14b 1.46 (m 2H), 2.16 (s, 3H, f NN 2.38 (t, 2H), 3.60 (s,
2H), 4.96 (br s, 2H), 6.60 (m 1H), 136.79 (m 1H), 6.98 (m 1H), 7.19 (m
1H, 7.98 (d, 2H, 8.14 (d, 2H), 8.30 (d, 1H), 8.86 (d, 1H), 9.79 (s,
1H); Mass Spectrum MrH+ 414, WO 2006/ 024841 PCT/ GB2005/003355 132 8 NWMR
Spectrdm (DVBGd6) Method 2.09 (s, 3H) NMR Sgeqthmm:{DM$P-dsl 4cMethoBq (s,

2, 3,63 (s, 3H), N 2.09 (s, 3H), 2.69 (br s, 1H), l4c
3.56 (s, 2H), 3.63 (s, 3H),
‘W\N Z | z 3.80 (s, 2H), 4.95 (br s, 2H),
> 5.97 (s, 1H), 6.60 (m, 1H),
6.80 (d, 1H), 7.00 (m, 1H),
7.20 (d, 1H), 7.98 (d, 2H),
8.13 (d, 2H), 8.32 (s, 1H),
8.90 (s, 1H), 9.78 (br s, 1I);
Mass Spectrum: M+H" 452,

9 NMR Spectrum: (DMSO-ds) | Method
- 2.07 (s, 6H), 2.50 (m, 6H), 14d

N o~ ZN | 3.84 (s, 2H), 4.93 (br s, 2H),

< 6.60 (m, 1H), 6.80 (d, 1H),

7.00 (m, 1H), 7.20 (d, 1H),
7.97 (d, 2H), 8.14 (d, 2H),
8.32 (d, 1H), 8.89 (d, 1H),
9.78 (br s, 1H); Mass
Spectrum: M+H" 466.

10 NMR Spectrum: (DMSO-dgs) | Method
NS P N 4.95 (br s, 2H), 6.60 (m, 1H), 8
G 6.80 (d, 1H), 7.00 (m, 1E3},

7.20 (d, 1H), 8.04 (d, 2H),
8.18 (d, 2H), 9.12 (d, 1H),
9.40 (d, 1H), 9.80 (br s, 1H);
Mass Spectrum: M+H" 340.




3.80 (s, 2H), 4.95 (br s, 2H, NN N5.97 (s, 1H, 6.60 (m 1H), 6.80
(d, 1H), 7.00 (m 1H), 7.20 (d, 1H), 7.98 (d, 2H), 8.13 (d, 2H), 8.32 (s,
1H), 8. 990(08¢6/0ki41 9.78 (br s, 1H); Mass Spectrum MripeTAT2005D0BEFR
Spectrum (DVBO-d6) Method 2.07 (s, 6H), 2.50 (m 6H), 14d N N IiN 3.84
(s, 2H), 4.93 (br s, 2H), 6.60 (m 1H), 6.80 (d, 1H), 7.00 (m 1H), 7.20
(d, 1H, 7.97 (d, 2H), 8.14 (d, 2H), 8.32 (d, 1H, 8.89 (d, 1H), 9.78
(br s, 1H); Mass Spectrum M-H+ 466. 133 NVR Spectrum (DVBO d6) Method N~~
N 4.95 (br s, 2H), 6.60 (m 1H), 8 11 N 6.80 (d, 1H, 7.00 (m 1E), 7.20
(d, 1H, 8.04 (d, 2H), 8.18 (d, 2H), 9.12 (d, 1H), 9.40 (d, 1H), 9.80 (br
s, 1H); Mass Spectrum MH+ 340. WD 2006/ 024841 PCT/ GB2005/ 003355 133
EXAMPLE 11 Using an anal ogous procedure to that described in Exanple 4, the
appr oprEXAMBRENAG starting material was reacted with

N (2-t - but oxycar bonyl am nophenyl ) -4-(3-cyan-5 5

Fornylpyridi ll}éllzléglll )agzﬁggzo%?pg&eﬁgre% Yisat Elgs%ri AR Xrgl(tjﬁsplés IL?’Q[Y{Q aﬁlprogrzlia legm?nebel OW.

starting material was reacted with N-(2-z-butoxycarbonylaminophenyl)-4-(3-cyano-5-

5 formylpyridin-2-yl)benzamide to give the compounds shown in Table 6 below.

Table 6

: 0
X
N—{S :>
H
H,N

Analytical Data
Compound X SM

NMR  Spectrum: (DMSO-dg

oy |373K) 148 (m, 4H), 1.92 (m,
Z

YN | 4H), 3.49 (br s, 2H), 3.87 (br s,
Ny 2H), 4.75 (br s, 2H), 6.66 (m,

1H), 6.84 (m, 1H), 7.01 (m, 1H),

7.30 (m, 1H), 8.02 (d, 2H), 8.17

(d, 2H), 8.43 (br s, 1H), 9.01 (s,

1H), 9.53 (br s, 1H); Mass
Spectrum: M+H" 424,

1




Table 6 O X H H2N Anal yti cal
CN 373K) 1.48 (m 4H),
4. 75wOknocs244at) ,
8.02 (d, 2H),

2H)
1H),
s, 1H);

Anal yti cal

2H),
1H),
8.56 (d

Mass

0.60 (m
6.82 (m 1H),

15

N 2H),

8.17

6.99 (m 1H),
9 06 (d,

1.92 (m NI
6.66 (m 1H),
(d, 2H),

1.11 (m 1H),

1H), 9.52 (br

7.28 (m

3.49 (br s, 3.8

2H),

N 4.27 (s,
1H), 8.02 (d, 2H),

1H); Mass Spectrum

Dat a Conpound X SM NMR Spectrum (DVSO-d6 1
4H) ,
6.84 (m 1H),

8.43 (br s, 1H),
Spectrum MrH+ 424. WD 2006/ 024841 PCT/ GB2005/ 003355 134

Data Conmpound X SM 2 NMR Spectrum (DMSO-d6 CN 373K) 0.38 (m
4386 (d, 2H),

7 (br s, L

7.01 eow/GB05/0033530 (m
9.01 (s, 1H)

, 9.53 (br

2H), 6.64 (m
8.16 (d, 2H),

Compound

X

Analytical Data

SM

2

v

CN

X
7
N

NMR  Spectrum: (DMSO-dg
373K) 0.38 (m, 2H), 0.60 (m,
2H), 1.11 (m, 1H), 2.86 (d, 2H),
4.27 (s, 2H), 6.64 (m, 1H), 6.82
(m, 1H), 6.99 (m, 1H), 7.28 (m,
1H), 8.02 (d, 2H), 8.16 (d, 2H),
8.56 (d, 1H), 9.06 (d, 1H), 9.52
(br s, 1H); Mass Spectrum:
M+H" 398.

CN

Z N

NMR  Spectrum: (DMSO-dg
373K) 1.55 (m, 4H), 1.67 (m,
3H), 1.99 (m, 2H), 2.66 (m, 1H),
2.78 (m, 2H), 3.87 (s, 2H), 4.72
(br s, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
8.00 (d, 2H), 8.13 (d, 2H), 8.28
(s, 1H), 8.91 (s, 1H), 9.50 (br s,
1H); Mass Spectrum: M+H" 438.

NMR  Spectrum: (DMSO-dg
373K) 1.53 (m, 2H), 1.79 (m,
2H), 2.12 (m, 2H), 2.32 (m, 4H),
2.62 (m, 8H), 2.91 (m, 2H), 3.66
(s, 2H), 4.72 (br s, 2H), 6.63 (m,
1H), 6.82 (m, 1H), 6.98 (m, 1H),
7.27 (m, 1H), 7.99 (d, 2H), 8.13
(d, 2H), 8.24 (d, 1H), 8.87 (d,
1H), 9.51 (br s, 1H); Mass
Spectrum: M+H" 510.




M-H+ 398. 3 NWVR Spectrum (DVMSO-d6 OCN 373K) 1.55 (m 4H),
N 278 (m 2H),

3H),
2H),
2H),

(in, N
3.66 (s

1.99 (m 2H),
6. 63W0OrmocldNg416. 82 (m
8.13 (d, 2H),
Spectrum M+F1 438.

2H) ,

., 2H),

7.27 (m 1H),

9.51 (br ) —Mass  Spectrum MeH+
D05/ 003355 135 Anal ytical Data
b ConppBid)

PCT/ GB2
( DVBO- d
4.73 H

s

2.66 (m 1H),
1H),
1H),

6. 98

8. 28 8.91

(s,
2.32 (m

2H), 6.63

7.99 (d, 2H), 8.13
L Y

NMR Spectrum (DVSO- d6
2.12 (m 2H),

4.72 (br s, 3{;%, 1~] N 2.62 (m 8H),

(d, 2H),

1.67 (m
3.87 (s, 2H), 4.72
(m 1H),
(s, 1H), 9.50 (br s,
4 CN 373K) 1.53 (m 2H),
2.91 (m
H, 6.82 (m 1H), 6.98 (m
8.24 (d, 1H), 8.87 (d, |
510—\WD 2006/024841

0.97 (t, 6Hf, 2.52 (m

ConmpoundnafyteMData NVR Spect rum
6H)., cN 2.65 (t, 2H). 3.[8%Ms,

(br s,
5

bH), 6.63 (m 1H), 6.82

h

\/N\/\N CN
H

\

X
=
N

(I\?MR Spectrum: (DMSO-ds
373K) 0.97 (t, 6H), 2.52 (m, 6H),
2.65 (t, 2H), 3.89 (s, 2H), 4.73
(br s, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
7.99 (d, 2H), 8.13 (d, 2H), 8.29
(d, 1H), 8.89 (d, 1H), 9.50 (br s,
1H); Mass Spectrum: M+H" 443,

NMR  Spectrum: (DMSO-d¢
373K) 1.39 (m, 2H), 150 (m,
4H), 2.35 (m, 4H), 2.40 (t, 2H),
2.66 (t, 2H), 3.88 (s, 2H), 4.73
(brs, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
7.99 (d, 2H), 8.13 (d, 2H), 8.28
(d, 1H), 8.89 (d, 1H), 9.50 (br s,
1H); Mass Spectrum: M+H" 455.

NMR  Spectrum: (DMSO-de
373K) 2.20 (s, 6H), 2.27 (s, 3H),
2.46 (t, 2H), 2.58 (t, 2H), 3.70 (s,
2H), 4.72 (br s, 2H), 6.63 (m,
1H), 6.82 (m, 1H), 6.98 (m, 1H),
7.28 (m, 1H), 8.00 (d, 2H), 8.14
(d, 2H), 8.26 (d, 1H), 8.87 (d,
1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 429,

N/ |
(br s,

7.27 (mpcildB20052008835( d,
1H); Mass

1.79
2H)
1H),
H),

2H),




N1H), 6.98 (m 1H), 7.27 (in, 1H, 7.99 (d, 2H), 8.13 (d, 2H), 8.29 (d,
1H), 8.89 (d, 1H), 9.50 (br s, 1H); Mss Spectrum MH+ 443. NMWR
Spect rumwoORMB@2a1 6 373K) 1.39 (m 2H), 1 5f) (m | DRCENBRb)S/0023585 (m
4H), 2.40 (t, 2H), H) 2.66 (t, 2H), 3.88 (s, 2H), 4.73 N (br s, 2H), 6.63
(m 1H), 6.82 (m 1H), 6.98 (m 1H), 7.27 (m 1H, 7.99 (d, 2H), 8.13 (d,
2H), 8.28 (d, 1H), 8.89 (d, 1H), 9.50 (br s, 1H); Mass Spectrum M+-H+
455. 7 NMR S ep ctrum (DVBO-d6 373K362.20 (s, 6H), 2.27 (s, 3H), OCN 2.46
(t, 2H), 2.58 (t, 2H), 3.70 (s, 2H), 4.72 (br s, 2H), 6.63 (m N 1H), 6.82
(m 1H),6.98 (m | H 728 (m 1H) 8 00 (d_2H) 814 (d_2H) 8 26
(d, 1H),} 8.87 (d, 1H), 9.50 (br s, 1H)| Mass AgR9GdIbLh M-H+ 429,
2006/ 024 84bpdefdl /| GB2005/ 003385 136 Anal ytical Data Conpound X SM s& N
Spectrum (2'\/50 dé NMR__ Spectrum:  (DMSO-dg
373K) 2.29 (s, 3H), 2.61 (t, 2H),
3.59 (t, 2H), 3.75 (s, 2H), 4.11
(br s, 1H), 4.73 (br s, 2H), 6.63
(m, 1H), 6.82 (m, 1H), 6.98 (m,
1H), 7.28 (m, 1H), 8.00 (d, 2H),
8.13 (d, 2H), 8.30 (d, 1H), 8.89
(d, 1H), 9.50 (br s, 1H); Mass

Spectrum: M+H" 402,

HO -~ CN

X
=
N

NMR  Spectrum: (DMSO-dg
h“ N 373K) 1.26 (t, 3H), 2.57 (m, 4H),
A | 3.06 (g, 2H), 3.26 (m, 4H), 3.74
2% (s, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
8.00 (d, 2H), 8.13 (d, 2H), 8.28
(d, 1H), 8.89 (d, 1H), 9.50 (br s,
1H); Mass Spectrum: M+H" 505.

NMR _ Spectrum: (DMSO-dg
373K) 0.97 (t, 6H), 2.28 (s, 3H),
2.55 (m, 8H), 3.70 (s, 2H), 4.72
(brs, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
8.00 (d, 2H), 8.13 (d, 2H), 8.27
(d, 1H), 8.87 (d, 1H), 9.50 (br s,
1H); Mass Spectrum: M-+H" 457.

10




HOB/ ~N CN 373K) 2.29 (s, 3H), 2.61 (t, 2H), 3.59 (t, 2H), 3.75 (s, 2H),
4.11 N (br s, 1H), 4.73 (br s, 2H), 6.63 (m 1H), 6.82 (m 1H), 6.98 (m
1H), 7.28w0mocldds418.00 (d, 2H), 8.13 (d, 2H), 8.30 (dpctldB20&/®8355(d,
1H), 9.50 (br s, 1H); Mass Spectrum MH+ 402. 9 NVR Spectrum (DVSO d6
CN 373K) 1.26 (t, 3H), 2.57 (m 4H), ~ 3.06 (g, 2H), 3.26 (m 4H), 3.74 oS
o~ N(s, 2H), 6.63 (m 1H), 6.82 (m___1H), 6.98 (m 1H), 7.27 (m 1H),
8.00 (d, 2H), 8.13 (d, 2H), 8.28 (d,13TH), 8.89 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum M+H+ 505. 10 NVR Spectrum (DVSO- d6 373K) 0.97 (t, 6H),
2.28 (s,—3H),  CN 255 (m 8H) 370 (s, 2H), 472 (br s 2H) 6 63 (m
1H, 6.82 (m N 1H), 6.98 (m 1H), 7.27 (m lkh.wudi®Ra (d, 2H)], 8.13|(d,
2H), 8. 2Compoind 1H), 8.87 (dx 1H), 9.50 |(br s, Hg’ Mass Spect rlunsmMM+H+
457. WD| 2006/ 024841 PCT/ GB2005/ 003355 tlcal ound X| SM
11 NVR $pectrum| (DVBO d6 NNl G

373K) 1.03 (d, 3H), 2.11 (m,
/IL\/LN N 1H), 2.18 (s, 6H), 2.30 (m, 1H),

Hm 2.76 (m, 1H), 3.91 (d, 2H), 4.72
(br s, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
7.99 (d, 2H), 8.13 (d, 2H), 8.30

(d, 1H), 8.89 (d, 1H), 9.50 (br s,
1H); Mass Spectrum: M+H" 429.

NMR  Spectrum: (DMSO-dg
oN 373K) 2.55 (m, 4H), 2.87 (s,
3H), 3.14 (m 4H), 3.74 (s, 2H),
O,,S\\o 6.63 (m, 1H), 6.82 (m, 1H), 6.98
(m, 1H), 7.27 (m, 1H), 7.99 (d,
2H), 8.13 (d, 2H), 8.28 (d, 1H),
8.87 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum: M+H" 491.

12

NMR  Spectrum: (DMSO-dg
) 373K) 236 (s, 3H), 2.84 (m,
@LN on |4, 390 (5, 2H), 472 (br s,

Ho| 2H), 6.63 (m, 1H), 6.82 (m, 1H),
6.94 (m, 3H), 7.23 (m, 1H), 7.28
(m, 1H), 7.40 (m, 1H), 7.98 (d,
2H), 8.13 (d, 2H), 8.23 (d, 1H),

8.85 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum: M+H" 501.

13




373K) 1.03 (d, 3H), 2.11 (m CN 1H), 2.18 (s, 6H), 2.30 (m 1H, H 2.76
1H), 3.91 (d, 2H), 4.72 N (br s, 2H), 6.63 (m 1H), 6.82 (m 1H), 6.98
(m 1H), Wo2dosorussh H), 7.99 (d, 2H), 8.13 (d, 2H), 8. POT/dBo0sldel3558. 89
(d, 1H), 9.50 (br s, 1H); Mass Spectrum M+rH+ 429. 12 NVR Spectrum
(DVMBO-d6 OCN 373K) 2.55 (m 4H), 2.87 (s, i N 3H), 3.14 (m4H), 3.74 (s,
2H), ,S~ N 6.63 (m 1H), 6.82 (m géﬂ), 6.9 00 (m 1H), 7.27 (m 1H),
7.99 (d, 2H), 8.13 (d, 2H), 828(& 8.87 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum M-H+ 491. 13 NWR Spec (DI\/SOdG N 373K) 2.36 (s 3H), 2.84
(m N—AH), 3790 (5, 2H, 472 (br—s;7 HN2H-7—6-63—(m—tH76-82(m 1H),
6.94 (m_ 3H), V.23 m 1H, 7.28 (m |1H), 7. AceiftigplDbgy  7.98((d, 2H),
8.13 (d,gi’%# B-23 1'—!)’? 885 (d,{1H) - 9.50 (br s, 1H); S
14

N

=

AN (/'

oy 7

NMR _ Spectrum: (DMSO-dg
373K) 2.50 (m, SH), 3.04 (m,
K\N | S 2H), 3.68 2H), 4.72
/\/N\) - ), 3.68 (s, 2H), 4.72 (br s,

2H), 5.20 (m, 2H), 5.83 (m, 1H),
6.64 (m, 1H), 6.82 (m, 1H), 6.98
(m, 1H), 7.27 (m, 1H), 7.99 (d,
2H), 8.13 (d, 2H), 8.24 (d, 1H),

8.87 (d, 1H), 9.50 (br s, 1H),
Mass Spectrum: M+H" 453,

NMR _ Spectrum: (DMSO-dg
en | 373K) 2.50 (m, 10H), 3.26 (s,
3H), 3.47 (t, 2H), 3.66 (s, 2H),
472 (br s, 2H), 6.64 (m, 1H),
6.82 (m, 1H), 6.98 (m, 1H), 7.27
(m, 1H), 7.99 (d, 2H), 8.13 (d,
2H), 8.24 (d, 1H), 8.86 (d, 1H),
9.50 (br s, 1H); Mass Spectrum:
M+H" 471.

15

NMR _ Spectrum: (DMSO-dg
oy | 373K)2.22 (s, 6H), 2.43 (s, 4H),
2.50 (m, SH), 3.63 (s, 2H), 4.72
(br s, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
7.99 (d, 2H), 8.13 (d, 2H), 8.24
(d, 1H), 8.87 (d, 1H), 9.49 (br s,
1H); Mass Spectrum: M+IIT" 484.

16




Mass Spectrum MrH+ 501. WO 2006/ 024841 PCT/ GB2005/ 003355 138 Anal yti cal

Data Conmpound X SM 14 NWR Spectrum (DWVSO-d6 cN 373K) 2.50 (m 8H),
5.20 (m reif)GB2605283355n 1H),
7.99 (d,
Mass Spectrum
3.
6.64 (in,

(m
6.64 (m
8.13 (d,

MrH+ 453, 15 NMR Spectrum ( DMSO- d6
3.47 (t,

3H),
(m 1H),
1H), 8.

\ N~NvdH)o6/i3468 (S,

6.
8.

1H),
2H),

6_(d,

2H),
6.98 (m 1H),
1H) |

2H),
82 (m 1H),
24 (d, 1H),

4.72 (br s
6.98 (m 1
8.87 (d, 1

3.66 (s,
7.27 (m 1H), 7.
Q9 50 (br s, 1H); M

2H),

cN 373K) 2.50 (m 10H),
O N3%. 72 (br s, 2H),

,  2H),
H, 7.27 (in, |
H, 9.50 (br s,

H),
1H);

99 (d, 2H), 8.13 (d,
S Spectrum _ MrH+ 471

2H),

26 (s,
1H),

16 NVR

3. 04
2H) |

NN
6. 82

8.24 (d,

Spectru
3.63 (s,

n (DVBO-
Bloundl.

d6 CN 373K) 2.22 (s, 6H)
72 N (br s,Xx2H), 6.63 (

, 2 4?An(1§tlcaﬁ)'gta 2.50
m 1H) 2 (m 1H),

6|

(m 8H
O8m( i |

n, |

H),

7. 27

(m 1H
17

NMR _ Spectrum: (DMSO-dg
373K) 2.58 (m, 4H), 3.56 (m,
4H), 3.72 (s, 2H), 4.73 (br s,
2H), 6.62 (m, 2H), 6.77 (d, 1H),
6.82 (m, 1H), 6.98 (m, 1H), 7.27
(m, 1H), 7.50 (m, 1H), 5.00 (d,
2H), 8.10 (m, 1H), 8.14 (d, 2H),
8.30 (d, 1H), 8.90 (d, 1H), 9.50
(br s, 1H); Mass Spectrum:
M+H" 490.

18

NMR  Spectrum: (DMSO-dg
373K) 2.57 (m, 4H), 3.72 (s,
2H), 3.80 (m, 4H), 4.72 (br s,
2H), 6.59 (m, 1H), 6.62 (m, 1H),

(m, 1H), 8.00 (d, 2H), 8.14 (4,
2H), 8.30 (d, 1H), 8.33 (d, 2H),
8.90 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum: M+H" 491.

6.82 (m, 1H), 6.98 (m, 1H), 7.27.

19

NMR  Spectrum: (DMSO-dg
373K) 2.61 (m, 4H), 3.63 (m,
4H), 3.73 (s, 2H), 4.72 (br s,
2H), 6.64 (m, 1H), 6.82 (m, 1H),
6.98 (m, 1H), 7.27 (m, 1H), 7.82
(d, 1H), 8.01 (d, 2H), 8.05 (m,
1H), 8.14 (d, 2H), 8.26 (d, 1H),
8.31 (d, 1H), 8.90 (d, 1H), 9.50
(br s, 1H); Mass Spectrum:
M-+H" 491,




7.99
Mass

(m
6. 82
8.10
Mass
3.72 (s,
(m 1H)
2H), 8.
Spectru
(m

(d,

2H),

3.72

N NN 2H),
6.82 (m__1H)

8.13 (d, 2H),
Spectrum M+TI+ 484, WD 2006/ 024841 PCT/ GB2005/ 003355 139 Anal yti cal
Dat a Conpwondoe028vh 17 NVR Spectrum (DVBO d6 cN 373K)
N NJ 4H),
(m 1H),
(m 1H),

Spectrum

6.98 (m 1H),
8.14 (d, 2H),

8.24 (d,

(s, 2H), 4.73 (br

7.27

3.80 (m 4H),
6.98 (m 1H), 7

1H),

(m 1H),
8.30 (d, 1H),
MrH+ 490. NVR SpectrUdf (DVBO-d6 18 UN 373K) 2.57 (m 4H),
4.72 (br s,

8.87 (d, 9. 49

1H),

s, 2H), 6.62 (m 2H),
7.50 (m 1H), 0.00

8.90 (d, 1H), 9.50

J N2H), 6.59
27. _(m 1H). 8 00 (d

(br s,

(d,
(br s,
in,
H)

1H)

1H);

BCHHK2005/008955 3. 56
6.77 (d,

2H),

1H),
1H);

6. 62
4 (d,

80 (d, 1H), 8

.33 (d, 2H),
Teodfbliia 491. 19 NMR Spectrum (O

8.90

(d, 1H) o Qy@Qs S,
VBO- d6  CN 373K) 2. 61 (

1H)

I\/as
i{n, sMiH)

S

3. 63

20

CN

NMR _ Spectrum: (DMSO-dg
373K) 2.70 (m, 4H), 3.24 (m,
4H), 3.75 (s, 2H), 4.72 (br s,
2H), 6.64 (m, 1H), 6.82 (m, 1H),
6.88 (m, 1H), 7.07 (m, 1H), 7.17
(m, 1H), 7.27 (m, 1H), 7.57 (m,
1H), 7.63 (m, 1H), 8.00 (d, 2H),
8.14 (d, 2H), 8.31 (d, 1H), 8.91
(d, 1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 514,

21

NMR  Spectrum: (DMSO-ds
373K) 2.68 (m, 4H), 3.76 (s,
2H), 3.82 (m, 4H), 4.72 (br s,
2H), 6.63 (m, 1H), 6.82 (m, 1H),
6.98 (m, 1H), 7.27 (m, 1H), 8.01
(d, 2H), 8.08 (m, 1H), 8.14 (4,
2H), 8.31 (4, 1H), 8.40 (d, 1H),
8.90 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum: M+H" 516.

22

CN

=2

NMR  Spectrum: (DMSO-d¢
373K) 1.70 (m, 4H), 2.27 (m,
2H), 2.44 (m, 1H), 2.63 (m, 1H),
3.48 (m, 4H), 3.57 (m, 4H), 3.72
(br s, 2H), 4.73 (br s, 2H), 6.63
(m, 1H), 6.82 (m, 1H), 6.98 (m,
1H), 7.27 (m, 1H), 8.00 (d, 2H),
8.14 (d, 2H), 8.28 (s, 1H), 8.87
(s, 1H), 9.51 (br s, 1H); Mass
Spectrum: M+H" 525,

CAS
63214-
57-3

w020
04018
480




N~JN N 4H), 3.73 (s, 2H), 4.72 (br s, v (J 2H), 6.64 (m 1H), 6.82 (m
1H, N6.98 (m 1H), 7.27 (m 1H), 7.82 (d, 1H), 8.01 (d, 2H), 8.05 (m
1H), 8. 14w0OadpocAis418.26 (d, 1H), 8.31 (d, 1H), 8.90 (dpcildB206s/d8355(br s,
1H); Mass Spectrum  M+rH+ 491. WO 2006/ 024841 PCT/ GB2005/ 003355 140
Anal ytical Data Conmpound X SM 20 NWVR Spectrum (DWVBSO-d6 CN 373K) 2.70 (m
4H), 3.24 (m CNJNI j 4H, 3.75 (s, 2H), 4.72 (br s, \ ~/ N2H), 6.64
(m 1H), 6.82 (m 1H), 6.88 (m 1H)1,417.07 (m 1H), 7.17 (m 1H), 7.27 (m
1H), 7.57 (m im 7.63 (in, 1H, 8.00 (d, 2H), 8.14 (d, 2H), 8.31 (d,

R

1H, 8.91 (d ), 9.50 (br s, 1H): Mass Sp 29 PH
Spectrym (DVBO-d6 CN 373K) 2.68 (m WUH), 3. AfalyGceal DA N % ZDD , 3.82 (m
SM

4H), 4. Cmfdahia §, N Vv N 2Hx, 6.63 (m 1H), 6.82 (m 1H),
NMR _ Spectrum: (DMSO-ds

NN oN  |373K) 0.69 (m, 2H), 0.76 (m,
%(Nym 2H), 1.89 (m, 1H), 2.95 (m, 4H),
o 3.60 (m, 4H), 3.71 (s, 2H), 4.71

(br s, 2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m, 1H),
8.00 (d, 2H), 8.14 (d, 2H), 8.28

(d, 1H), 8.89 (d, 1H), 9.50 (br s,
1H); Mass Spectrum: M-+H" 481.

23

EXAMPLE 12

Using an analogous procedure to that described in Example 9, the appropriate amine
starting material was reacted with N-(2-t-butoxycarbonylaminophenyl)-4-(3-cyano-5-

s formylpyridin-2-yl)benzamide to give the compounds shown in Table 7 below.

Table 7

o ———

: O
X

N

H

H,N

10



iN6.98 (m 1H), 7.27 (m 1H), 8.01 (d, 2H), 8.08 (m 1H), 8.14 (d, 2H,
8.31 (d, 1H), 8.40 (d, 1H), 8.90 (d, 1H), 9.50 (br s, 1H); Mass Spectrum
MtH+ 516. whlYBeBpesatr um  (DVBSO-d6 22 CN 373K) 1.70 (m 4Pcy/cB2805/008355CAS  ZD
2H), 2.44 (m 1H), 2.63 (m 1H), 63214- 3.48 (m 4H), 3.57 (m 4H), 3.72
57-3 (br s, 2H), 4.73 (br s, 2H), 6.63 W20 (m 1H), 6.82 (m 1H), 6.98
(m 04018 1H), 7.27 (m 1H), 8.00 (d, 2H), 480 8.14 (d, 2H), 8.28 (s,
1H), 8.87 (s, 1H), 9.51 (br s, 1H); N#3s Spectrum M+H+ 525. WO

2006/ 024841 PCT/ GB2005/ 003355 141 Anal ytical Data Conpound X SM NWR
Spectrum (DMSO-d6 23 CN 373K) 0.69 (m 2H), 0.76 (in, NN N2H, 1.89
(m 1H), 2.95 (m 4H), o0 3.60 (m 4H), 3.71 (s, 2H), 4.71 (br s, 211),

6.63 (i m—tHT—6§2(m—tH 698 (mfiH— 727 m—tH—=5: , ,
8.14 (d,| 2H), 8.29 (d, 1H),_8.89 (d, 1H, 9. 58nalyicalPata
Compound X SM
1 NMR Spectrum: (DMSO-dg
/LN CN | 373K) 1.07 (d, 6H), 2.06 (br s,

H | 1H), 2.80 (m, 1H), 3.86 (s, 2H),
472 (br s, 2H), 6.63 (m, 1H),
6.82 (m, 1H), 6.98 (m, 1H),
7.27 (m, 1H), 7.98 (d, 2H), 8.13
(d, 2H), 8.29 (d, 1H), 8.88 (d,
1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 386.

5 \h CN | NMR _Spectrum: (DMSO-dg

| 373K) 0.92 (d, 6H), 1.73 (m,
1H), 2.17 (br s, 1H), 2.42 (4,
2H), 3.86 (s, 2H), 4.72 (br s,
2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m,
1H), 7.99 (d, 2H), 8.13 (d, 2H),
8.29 (d, 1H), 8.89 (d, 1), 9.50
(br s, 1H), Mass Spectrum:
M+H" 400.

N
b
N

TZ
A/




111); Mass Spectrum MtH+ 481. EXAMPLE 12 Using an anal ogous procedure to
that described in Exanple 9, the appropriate amne starting material was
react ed vwolodd/22s841 - but oxycar bonyl am nophenyl ) - 4- ( 3- cyamroT&E2005/003355

fonnyl pyri di n-2-yl)benzam de to give the conpounds shown in Table 7 bel ow.
Table 7 O X\ / - HH2N 10 WO 2006/ 024841 PCT/ GB2005/ 003355 142

Anal ytical Data Conmpound X SM NWR SPectrum (DVMBO-d6 H CN 373K) 1.07 (d,
6H), 2.06 (br s, 1H), 2.80 (m 1H),14386 (s, 2H), N 4.72 (br s, 2H, 6.63
(m 1H, 6.82 (m 1H, 6.98 (m 1H, 7.27 (m 1H), 7.98 (d, 2H), 8.13 (d,
2H), 8.29 (d, 1H), 8 88 (d 1H), 9.50 (br s, 1H): Mass Spectrum H+
386. N CN NWR Spe¢trum (DMSO-d6 2 H 373K) O0.Qdwficap&k), 1.73 (m N 1H),
2.17 (brcempol, 2.42 (d, 2H), 3.86 (g9, 2H), 4.‘72 (br s, SM

3 \/\N xCN [ NMR  Spectrum: (DMSO-ds
H | P 373K) 3.24 (m, 2H), 3.86 (s,
2H), 4.72 (br s, 2H), 5.08 (m,
1H), 521 (m, 1H), 5.90 (m,
1H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m,
1H), 7.99 (d, 2H), 8.13 (d, 2H),
8.29 (d, 1H), 8.89 (d, 1H), 9.50
(br s, 1H); Mass Spectrum:
M-+H" 384.

4 NMR Spectrum: (DMSO-dg
A CN | 373K) 0.30 (m, 2H), 0.42 (m,

2H), 2.14 (m, 1H), 3.89 (s, 2H),
4.72 (br s, 2H), 6.63 (m, 1H),
6.82 (m, 1H), 6.98 (m, 1H),
7.27 (m, 1H), 7.98 (d, 2H), 8.13
(d, 2H), 8.28 (d, 1H), 8.89 (d,
1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 384.

T=
A/




2H), 6.63 (m 1H), 6.82 (m 1H), 6.98 (m 1H), 7.27 (m 1H), 7.99 (d,
2H), 8.13 (d, 2H), 8.29 (d, 1H), 8.89 (d, 1H), 9.50 (br s, 1H); Mass
Spect r umwolghddio24€90. WO 2006/ 024841 PCT/ GB2005/ 003355 p&3/gBradsyiossal Dat a
Compound X SM 3 CN NWR Spectrum (DWMSO-d6 H 373K) 3.24 (m 2H), 3.86 (s,
N2H), 4.72 (br s, 2H), 508 (m 1H), 5.21 (m 1H), 5.90 (m 1H), 6.63
(m 1H), 6.82 (m 1H), 6.98 (m 1H), 727(m 1H), 7.99 (d, 2H), 8.13 (d,
2H), 8.29 (d, 1H), 8.89 (d, 1H), 9.564 (br s, 1H); Mass Spectrum MH+
384. 4 NWR Spectrum (DMSO-d6 / .. CN N 373K) 0.30 (m 2H), 0.42 (m H

2H), 2.14 (m 1H), 3.89 (s, 2H), N 4.72 (br s, 2H, 6.63 (m 1H, 6.82 (m
1H), 6.98 (m 1H),| 7.27 (m 1H), 7.98 (d, 2H) snfykapatd. 2H .| 8.28 (|d,
1H), 8. 8%opfoundlH)|, 9.50 (brxs, 1H); Maps SM
5 O\ NMR Spectrum: (DMSO-dg
N -CN | 373K) 1.40 (m, 2H), 1.51 (m,
Hoo|| 2H), 1.67 (m, 2H), 1.7 (m,
N

2H), 2.14 (br s, 1H), 3.08 (m,
1H), 3.84 (s, 2H), 4.72 (br s,
2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m,
1H), 7.98 (d, 2H), 8.13 (d, 2H),
8.28 (d, 1H), 8.89 (d, 1H), 9.50
(br s, 1H); Mass Spectrum:

M+H" 412.
6 \/'\ NMR __Spectrum: (DMSO-ds
CN | 373K) 0.88 (t, 3H), 1.04 (d,

Iz

3H), 1.36 (m, 1H), 1.49 (m,
1H), 2.04 (br s, 1H), 2.59 (m,
1H), 3.88 (d, 2H), 4.72 (br s,
2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m,
1H), 7.99 (d, 2H), 8.13 (4, 2H),
8.29 (d, 1H), 8.89 (d, 1H), 9.50
(br s, 1H); Mass Spectrum:
M+H" 400.

N\ 7




1H),

6.82 (m

1H),
1H)

698 (m

2H) ,
8.13

1. 04 (d,
1H),

1H)

1.77 (m

(d, 2H),

7.27 (m

N 2H),
6.63 (m 1H),

2.14 (br s,
6.82 (m
8.28 (d,

1H),
1H), 8.89 (d,

36 (m 1H), 1.49 (m
4.72 (br s,

1H) 7,99 (d_2H)

Spectrum MrH+ 384. WD 2006/ 024841 PCT/ GB2005/ 003355 144 Anal yti cal
Compound X SM NMR Spectrum (DVSO-d6 5 N CN 373K) 1.40 (m 2H),
2H) , M0&dos(omus42H) ,
4.72 (br s,

7.98 (d, 2H),
1H); Mass Spectrum
373K) 0.88 (t,
2.59 (m

1.51 (m
1H) pc3idBo0¢m0335s) |
6.98 (m 1H),
1H),
MrH+ 412. NMR Spectrum (DMSO-d6 6 N |

H 3H),14P.

N 1H),
3.88 (d, 2H),

2H), 6.63 (m
813 (d 2

8.29 (d

1H),

Compound

8.89 (d, 1H),

X

9. 50

(br

5 IlH) ; AbRgtalSpact rum

SM

7

\/\N
H

CN

|

X
=
N

NMR.  Spectrum:

(DMSO-ds
373K) 0.88 (t, 3H), 1.04 (d,
3H), 1.36 (m, 1H), 1.49 (m,
1H), 2.04 (br s, 1H), 2.59 (m,
1H), 3.88 (d, 2H), 4.72 (br s,
2H), 6.63 (m, 1H), 6.82 (m,
1H), 6.98 (m, 1H), 7.27 (m,
1H), 7.99 (d, 2H), 8.13 (d, 2H),
8.29 (d, 1H), 8.89 (d, 1H), 9.50
(br s, 1H); Mass Spectrum:
M-+H" 400.

CN

A/

NMR Spectrum: (DMSO-dg
373K) 2.37 (s, 3H), 3.81 (s,
2H), 4.72 (br s, 2H), 6.63 (m,
1H), 6.82 (m, 1H), 6.98 (m,
1H), 7.27 (m, 1H), 7.98 (d,
2H), 8.13 (d, 2H), 8.27 (d, 1H),
8.87 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum: M-+H" 358.

\/\N

CN

A/

NMR Spectrum: (DMSO-ds
373K) 091 (t, 3H), 1.50 (m,
2H), 2.57 (t, 2H), 3.87 (s, 2H),
472 (br s, 2H), 6.63 (m, 1H),
6.82 (m, 1H), 6.98 (m, 1H),
7.27 (m, 1H), 7.98 (d, 2H), 8.13
(d, 2H), 8.28 (d, 1H), 8.88 (d,
1H), 9.50 (br s, 1H); Mass
Spectrum: M-H" 384.




M+H+ 400. WD 2006/ 024841 PCT/ GB2005/ 003355 145 Anal ytical Data Conpound X
SM 7 NVMR Spectrum (DWSO-d6 N CN 373K) 0.88 (t, 3H), 1.04 (d, HI i 3H,
1.36 (m wbpocio2d1(m N 1H), 2.04 (br s, 1H), 2.59 (mpcTidB200520885(d,

2H), 4.72 (br s, 2H, 6.63 (m 1H, 6.82 (m 1H), 6.98 (m 1H), 7.27 (m
1H, 7.99 (d, 2H, 8.13 (d, 2H, 8.29 (d, 1H), 8.89 (d, 1H), 9.50 (br s,
1H); Mass Spectrum  MrH+ 400. 8 N CN NWR Spectrum (DVSO-d6 373K) 2. 37
(s, 3H, 3.81 (s, NZ2H), 4.72 (br sl140H), 6.63 (m 1H), 6.82 (m 1H), 6.98
(m 1H), 7.27 (m 1H), 7.98 (d, 2H), 8.13 (d, 2H), 8.27 (d, 1H), 8.87
(d, 1H), _9.50 (br 1H); Mass Spectrum MtH+ 358. 9 CN NMR Spectrum
(DVBO-d6  \/~N 373K) 0.91 (t, 3H), 1.50 (m Nygllicadat? (t. 2H, 3.87 (s,
2H) , Compound X SM

10 AN | 2OV | NMR _Spectrum:  (DMSO-ds

7 373K) 0.92 (t, 3H), 1.39 (m,
2H), 1.49 (m, 2H), 2.60 (t, 2H),
3.87 (s, 2H), 4.72 (br s, 2H),
6.63 (m, 1H), 6.82 (m, 1H),
6.98 (m, 1H), 7.27 (m, 1H),
7.99 (m, 2H), 8.13 (m, 2H),
8.28 (d, 1H), 8.88 (d, 1H), 9.50
(br s, 1H); Mass Spectrum:
M+H" 400.

11 \)\ NMR _Spectrum: (DMSO-dg
N CN 1373K) 091 (t, 3H), 1.08 (d,
3H), 1.37 (m, 1H), 1.52 (m,
1H), 2.62 (m, 1H), 3.89 (m,
2H), 4.72 (br s, 2H), 6.63 (m,
1H), 6.82 (m, 1H), 6.98 (m,
1H), 7.27 (m, 1H), 7.98 (@,
2H), 8.13 (d, 2H), 8.30 (d, 1H),
8.90 (d, 1H), 9.50 (br s, 1H);
Mass Spectrum: M+H" 400.

12 Q NMR Spectrum: (DMSO-dg

A/

S N | 373K) 1.73 (m, 4H), 2.23 (m,

2H), 3.30 (m, 1H), 3.82 (s, 2H),
4.72 (br s, 2H), 6.63 (m, 1H),
6.82 (m, 1H), 6.98 (m, 1H),
7.27 (m, 1H), 7.98 (d, 2H), 8.13
(d, 2H), 8.28 (d, 1H), 8.88 (d,
1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 398.

\




4.72 (br s, 2H), 6.63 (m 1H, 6.82 (m 1H), 6.98 (m 1H, 7.27 (m 1H),
7.98 (d, 2H), 8.13 (d, 2H), 8.28 (d, 1H), 8.88 (d, 1H), 9.50 (br s, 1H;
Mass SpewOrueso2bdqtt 384. WO 2006/ 024841 PCT/ GB2005/ 003 36/GBR46S/0dsassyt i cal
Data Conpound X SM 10 CN NWR Spectrum (DVBO-d6 N 373K) 0.92 (t, 3H), 1.39
(m 2H), 1.49 (m 2H), 2.60 (t, 2H), 3.87 (s, 2H), 4.72 (br s, 2H), 6.63
(m 1H), 6.82 (m 1H), 6.98 (m 1H,4~,7.27 (m 1H), 7.99 (m 2H), 8.13 (m
2H), 8.28 (d, 1H), 8.88 (d, 1H), 9.450 (br s, 1H); Mass Spectrum  MrH+
400. 11 ~ NWR Spectrum (DVMSO-d6 NI \ CN 373K) 0.91 (t, 3H), 1.08 (d, N
3H, 1.37 (m 1H), 1.52 (m 1H), 2.62 (m 1H), 3.89 (m 2H), 4.72 (br s,
2H), 6.63 (m 1H), 6.82 (m 1H), 6.98 (m 1H), 7.27 (m 1H), 7.98 (d,

2H) , %M&LE%—D 8.30 (d, 1H), 8.90 (d, 1H), 9.50 (br s, 1H);

Using an analogous procedure to that described in Example 9, the appropriate amine
starting material was reacted with N-(2-t-butoxycarbonylaminopheny!)-4-(3-cyano-5-(1-oxo-
5 ethyl)-6-methylpyridin-2-yl)benzamide prepared in Method 27 to give the compounds shown

in Table 8 below.
Table 8
: 0]
X
N
H
H,N
Compound X Analytical Data SM
. /\N NMR  Spectrum: (DMSO-dg

373K) 1.05 (, 3H), 1.33 (4, 3H), | Method
CN | 243 (m, 1H), 2.55 (m, 1H), 2.69 | 27

| = (s, 3H), 4.08 (q, 1H), 4.72 (br s,

_ 2H), 6.63 (m, 1H), 6.82 (m, 1H),

N 6.98 (m, 1H), 7.28 (m, 1H), 7.98

(d, 2H), 8.12 (d, 2H), 8.30 (s,

1H), 9.48 (br s, 1H); Mass
Spectrum: M-+H" 400.

NMR __ Spectrum: (DMSO-dg
i O 373K) 0.86 (m, 2H), 1.44 (m, | Method
N

10H), 2.45 (m, 1H), 2.73 (s, 3H), 27

3.82 (m, 1H), 4.72 (br s, 2H),

CN 6.63 (m, 1H), 6.82 (m, 1H), 6.98

| ~ (m, 1H), 7.28 (m, 1H), 8.00 (d,

_ 2H), 8.12 (d, 2H), 8.19 (br s,

N 1H), 9.50 (br s, 1H); Mass
Spectrum: M+H" 440.




Mass Spectrum MrH+ 400. NWMR S ep ctrum (DVMSO-d6 12 N CN 373K) 1.73 (m
4H), 2.23 (m 2H), 3.30 (m 1H), 3.82 (s, 2H, N 4.72 (br s, 2H), 6.63
(m 1H), w6.28&/em411H), 6.98 (m 1H), 7.27 (m 1H), 7. 98T1/(GB20&403358. 13

(d, 2H), 8.28 (d, 1H), 8.88 (d, 1H), 9.50 (br s, 1H); Mass Spectrum M+-H+
398. WD 2006/ 024841 PCT/ GB2005/ 003355 147 EXAMPLE 13 Usi ng an anal ogous
procedure to that described in Exanple 9, the appropriate amne starting
material was reacted with 14

N ( 2-t - but oxycar bonyl am nophenyl ) - 4- ( 3-cyano-5-(1-oxo- 5

ethyl)-6-inethyl pyridin-2-yl)benzam de prepared in Method 27 to give the
conpounds shown | in Table 8 below. Tablle 8 O X P H H2N Conmpound X

Anal yt i Cabmpdah@ [SM NVR Spegtrum (DVBO-d6 1 Nagddklipha05 (t, 3H)sml. 33 (d,
3H), "Mefhod ON 243 (g TF), 2.55 (m |1H). 2,69 27 (&Mso?ds)‘ 08 (q, 1H),

4.72 (by s,3=x

1.42 (4, 3H), 2.66 (s, 30, 4.72 | Method
AN (br s, 2H), 5.02 (q, 1H), 5.19 (br 27

s, 1H), 6.63 (m, 1H), 6.82 (m,
N~ 1H), 6.98 (m, 1H), 7.27 (m, 1H),
7.98 (d, 2H), 8.12 (d, 2H), 8.24
(s, 1H), 9.48 (br s, 1H);

Mass Spectrum: M+H" 373

CN

* During the isolation of Example 13/2, Example 13/3 was isolated as a by-product.

EXAMPLE 14

N-(2-Aminophenyl)-4-(3-cyano-5-{[2-(ethylamino)ethoxy|methyl} pyridin-2-yl)benzamide

H
NG | N
~
N LN,
N
O

t-Butyl (2-{[4-(3-cyano-5-{[2-(ethylamino)ethoxy]methyl}pyridin-2-
yl)benzoyl]amino}phenyl)carbamate (466 mg, 0.90 mmol, prepared as described in Method
28), 1,4-dioxane (3.4 ml) and a 4M solution of hydrogen chloride in 1,4-dioxane (3.4 ml)

were stirred at ambient temperature for 4 hours.

10 The resulting precipitate was collected by filtration, washed with diethyl ether (3 x) and
dissolved in methanol. The solution was absorbed onto an SCX-2 column and the column
washed with methanol (3 column volumes) and the product eluted with a 2M solution of
ammonia in methanol (3 column volumes). The ammonia/methanol solution was
concentrated under reduced pressure to give the title compound (320 mg, 86 %); NMR

15 Spectrum: (DMSO-dg) 1.02 (t, 3H), 2.56 (m, 4H), 3.51 (m, 2H), 3.76 (s, 2H), 4.44 (m, 1H),
4.95 (br s, 1H), 6.62 (m, 1H), 6.80 (d, 1H), 7.00 (m, 1H), 7.22 (d, 1H), 8.00 (d, 2H), 8.16 (d,
2H), 8.39 (s, 1H), 8.92 (s, 1H), 9.78 (s, 1H); Mass Spectrum: M+H" 416.




2H), 6.63 (m 1H), 6.82 (m 1H), N6.98 (m 1H), 7.28 (m 1H), 7.98 (d,
2H), 8.12 (d, 2H), 8.30 (s, 1H), 9.48 (br s, 1H); Mass Spectrum M+-H+
400. NWVR v8peosqazass1( DMSO-d6 2 373K) 0.86 (in, 2H), 1.44pCmcEeisnossss10H),
2.45 (m 1H, 2.73 (s, 3H, 27 ON3.82 (m 1H), 4.72 (br s, 2H), CN 6.63
(m 1H), 6.82 (m 1H), 6.98 (m 1H), 7.28 (m 1H), 8.00 (d, 2H), 8.12 (d,
2H), 8.19 (br s, N 1H), 9.50 (br s, ; Mass Spectrum M-H+ 440. WO
2006/ 024841 PCT/ GB2005/ 003355 148 ound X Analytical Data SM 3 OH NWVR
Spectrum (DVMSO-d6) 1.42 (d, 3H), 2.66 (s, 3H), 4.72 Method OCN (br s, 2H),
5.02 (q, 1H), 5.19 (br 27 s, 1H, 6.63 (m 1H), 6.82 (m NN 1H), 6.98 (m
1H, 7.27 (m 1H, 7.98 (d, 2H), 8.12 (d, 2H), 8.24 (s, 1H), 9.48 (br s,
1H); Mass Spectrum M-H+ 373 * During the isolation of Exanple 13/2,

Exanpl g [W8g5i sol ated as a by-product. EXAMPLE 14
N ( 2-Am>‘<]‘n%%%%l’ry1§%-4-(3- cyano-5- { [2-(ethylam no)ethoxy] nmethyl}
pyridin-2-yl)benzam de

N-(2-aminophenyl)-4-(3-cyano-5- {[2-(methylamino)ethoxy]methyl} pyridin-2-yl)benzamide

H
/N\/\O X CN
l 2
N NH,
H 7
N
I ©

5 -Butyl (2-{[4-(3-cyano-5-{[2-(methylamino)ethoxy]methyl} pyridin-2-
yl)benzoyl]amino} phenyl)carbamate (465 mg, 0.93 mmol, prepared as described in Method
30), 1,4-dioxane (3.5 ml) and a 4M solution of hydrogen chloride in 1,4-dioxane (3.5 ml)

were stirred at ambient temperature for 4 hours.

The resulting precipitate was collected by filtration, washed with diethyl ether (3 x) and

10 dissolved in methanol. The solution was absorbed onto an SCX-2 column and the column
washed with methanol (3 column volumes) and eluted with a 2M solution of ammonia in
methanol (3 column volumes). The ammonia/methanol solution was concentrated under
reduced pressure and the residue purified by reverse phase HPLC. The product
trifluoroacetate was re-dissolved in methanol and absorbed onto an SCX-2 column and the

15 column washed with methanol (3 column volumes) and the product eluted with a 2M solution
of ammonia in methanol (3 column volumes). The ammonia/methanol solution was
concentrated under reduced pressure to give the title compound (200 mg, 54 %); NMR
Spectrum: (DMSO-dg) 2.24 (s, 3H), 2.51 (m, 2H), 3.55 (m, 2H), 3.69 (s, 2H), 4.47 (m, 1H),
4.95 (br s, 2H), 6.62 (m, 1H), 6.81 (d, 1H), 6.99 (m, 1H), 7.21 (d, 1H), 8.01 (d, 2H), 8.15 (d,

20 2H), 8.40 (s, 1H), 8.91 (s, 1H), 9.79 (s, 1H); Mass Spectrum: M-+H" 402.




HN ,~OCNNNH HZ NO s t-Butyl

(2-{[ 4- (3-cyano-5-{[ 2- (et hyl ani no) et hoxy] et hyl } pyri di n-2 yl )benzoyl ]

am no} phewyl2peaniamat e (466 ng, 0.90 nmol, prepared as eeswB20ehos3FsMet hod
28), 1,4-dioxane (3.4 mM) and a 4NIsqution of hydrogen chloride in
1,4-dioxane (3.4 m) were stirred at anbient tenperature for 4 hours. io
The resulting precipitate was coll ected by filtration, washed wth diethyl
ether (3 x) and dissolved in net handP9 The sol ution was absorbed onto an
SCX-2 colum and the colum washed with nethanol (3 colum vol unes) and
t he product eluted with a 2M solution of ammonia in nmethanol (3 colum
vol unmes). The ammoni a/ net hanol sol ution was concentrated under reduced
pressure to glve the title conmpound (320 ng, 86 %; NVR is Spectrum

( DVBO- dEXAMBBE(X6 3H), 2. 56 (m 4H), 3.51 (m 2H), 3.76 (s, 2H), 4.44 (m
1 , 4. 95 (br s, 1H), 6.62 (m 1H), 6.80 (d, 1H), 7.00 (m 1H), 7.22 (d,

ARSI A B éoﬁ%x@%gméw@ﬂ%%@@é@%%&%wﬁﬁl%gg' EXAVPLE 15

N ( 2- aq& phemvk) - 4- (3-cyano- 5-
[ 2- (et ylan1no)ethoxy]nethyl}pyrldln 2-yl)benzam de N-/~O CN N NH H N
| / s t-Butyl { [443-cyan-5- { [2-(nethylam no)ethoxy]rrethyl}pyrldln 2

wwo%@

t-Butyl (2-{[4-(3-cyano-5- {[2-(isopropylamino)ethoxy]methyl } pyridin-2-

yl)benzoyl]amino}phenyl)carbamate (170 mg, 0.32 mmol, prepared as described in Method
31), 1,4-dioxane (1.5 ml) and a 4M solution of hydrogen chloride in 1,4-dioxane (1.2 ml)

were stirred at ambient temperature for 21 hours.

10 The resulting precipitate was collected by filtration, washed with diethyl ether (3 x) and
dissolved in methanol. The solution was absorbed onto an SCX-2 column and the column
washed with methanol (3 column volumes). The product was eluted with a 2M solution of
ammonia in methanol (3 column volumes). The ammonia/methanol solution was
concentrated under reduced pressure and the residue purified by reverse phase HPLC. The

15 isolated trifluoroacetate salt of the product was re-dissolved in methanol and absorbed onto an
SCX-2 column and the column washed with methanol (3 column volumes) and the product
eluted with a 2M solution of ammonia in methanol (3 column volumes). The
ammonia/methanol solution was concentrated under reduced pressure to give the title
compound (83 mg, 61 %); NMR Spectrum: (DMSO-dg) 1.03 (d, 6H), 2.55 (m, 2H), 2.93 (m,

20 1H), 3.41 (m, 2H), 3.75 (s, 2H), 4.39 (br s, 1H), 4.95 (br s, 2H), 6.62 (m, 1H), 6.80 (d, 1H),
6.99 (m, 1H), 7.21 (d, 1H), 8.00 (d, 2H), 8.15 (d, 2H), 8.41 (s, 1H), 8.94 (s, 1H), 9.78 (s, 1H);
Mass Spectrum: M+H" 430.




y1l) benzoyl] am no}phenyl)carbamate (465 ng, 0.93 mmol, prepared as
described in Method 30), 1,4-dioxane (3.5 m) and a 4M sol uti on of
hydr ogen wbl2006/0des4iin 1, 4- di oxane (3.5 m) were stirredpalr/GBIIFANE355
tenperature for 4 hours. The resulting precipitate was coll ected by
filtration, washed with diethyl ether (3 x) and io0o dissolved in nethanol.
The sol ution was absorbed onto an SC? % colum and the colum washed with
met hanol (3 colum vol unes) and el ut dlwith a 2M sol ution of ammonia in
met hanol (3 col um vol unes). The ammoni a/ net hanol sol uti on was concentr at ed
under rgg:ﬂiﬁﬂ pressure and the residue purified by reverse phase HPLC. The
pr oduct - cetate was re-dissolved in nethanol and absorbed onto an
SCX-2 colum _.and the 15 col um washed wi th nethanol (3 col um vol unes) and
the prol %@%m%éwlwt(ﬁ cyang/b sibi2ompibaxy-d rmethistivhammomsethyhoyridin-Z ol um
vol urres%) gnoni a/ met hanol solution was concentrated under reduced
pressure’to gl ve the title conpound (200 ng, 54 %; NVR Spectrum
(DVBO-d6) 2.24 (s, 3H), 2.51 (m 2H), 3.55 (m 2H), 3.69 (s, 2H), 4.47 (m
1H), 4.95 (br s, 2H), 6.62 (m 1H), 6.81 (d, 1H), 6.99 (m 1H), 7.21 (d,
111), 8.01 (d, 2H), 8.15 (d, 20 2H), 8.40 (y, 1H), 8.91 (s, 1H), 9.79 (s,
1H); Mass Spectrum H+ 2. O 41 PCT/ GB2005/ 003355 150
EXANPLE 16 N-(2- ami nophényl N%- ( 5 |
[ 2- (1 sopropyl am no) et hoxy]
O s t-Butyl (2- { [4-(3-cyano-5- N
[ 2- (1 sopropyl am no) et hoxy] net hyl } pyri di n- ) benzoyl ]
am no} phenyl ) carbamate (170 ngy, 0.32 mol > as scribed in Method
31), 1,4-dioxane (1.5 m) and a 4M sol uti on~of hydr og oride in

4-di oxane (1.2 m)

NH,

5 N-(2-t-Butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin-2-yl)benzamide
(0.20 g, 0.45 mmol; prepared as described in Method 15 below) and 2-amino-1-
methoxypropane (56 mg, 0.75 mmol) were dissolved in dichloromethane (5 ml). Titanium
(IV) isopropoxide ( 0.27 ml, 0.90 mmol) was added and the mixture stirred at ambient
temperature for 2 hours. Sodium borohydride (68 mg) and methanol (0.5 ml) were then added

10 and the mixture stirred for a further 2 hours. The solution was absorbed onto an SCX-2
column and the product eluted with a 2M solution of ammonia in methanol. Concentration of
the solvent gave the product as a gum. This was dissolved in dichloromethare (5 ml) and
trifluoroacetic acid (1 ml) was added and the solution then stirred at ambient temperature for 4
hours. The resulting solution was absorbed onto an SCX-2 column which was washed with

15 methanol (2 column volumes) and then the product eluted with a 2M solution of ammonia in
methanol (2 column volumes) to give the product as a gum. This was stirred in diethyl ether
to give the title compound as a white solid (66 mg, 57 %). NMR Spectrum: (DMSO-d6) 1.02
(d, 3H), 2.50 (br s, 1H), 2.82 (m, 1H), 3.24 (m, 2H), 3.26 (s, 3H), 3.91 (m, 2H), 4.95 (br s,
2H), 6.62 (m, 1H), 6.80 (d, 1H), 6.99 (m, 1H), 7.21 (d, 1H), 7.99 (d, 2H), 8.16 (d, 2H), 8.39

20 (s, 1H), 8.92 (s, 1H), 9.78 (s, 1H); Mass Spectrum: M+H+ 416.



were stirred at anbient tenperature for 21 hours. io The resulting
precipitate was collected by filtration, washed wth diethyl ether (3 x)
and di sswbvesb/d2ms4ret hanol . The sol ution was absorbed ortw/GBRBDE3Z5Cc0l UM
and the colum washed with nmethanol (3 columm volunes). The product was
eluted with a 2M solution of amonia in nethanol (3 colum vol unes). The
anmmoni a/ net hanol sol ution was concentrated under reduced pressure and the
residue purified by reverse phase HPUE2 The 15 isolated trifl uoroacetate
salt of the product was re-dissolved in nmethanol and absorbed onto an
SCX-2 col um_and the col um washed with nethanol (3 colum vol unmes) and the
productM&Mth a 2M sol ution of ammnia in nmethanol (3 colum

vol unes). The ammoni a/ net hanol sol ution was concentrated under reduced
pressure to gsing ap pealegaus rocsdwsdo tiat (8B ribed 111611xa%ple NPrhSarropriate afuldvsSO- d6)

4 30 ( oy 5k pypert i Ehoagldh it ito s eyt i argfnb g 5 (1

1H), 7 R;ilmgzlﬂ)yn&hm-yﬁb&ﬂalﬁfﬂe p2ePareBini¥Methdd 13*[‘3 1v8 {Helconspouhith sho@mIa Tasle 1H),
9.78 Mass Spect rum MrH+ 430. WO 2006/ 024841 PCT/ GB2005/ 003355

151 E)&\WEE 17 N-(2-am nophenyl)-4-(3-cyano-5- { [(2-nethoxy- |

- et hyl et hyl ) am no] net hyl } pyridi n-2- yl)benzamde ON NH\NNNH2 O 5
N- ( 2-t - But oxycar bonyl am nophenyl ) - 4-T@leYano- 5- f or nyl pyri di n- 2-yl ) benzamni de
(0.20 g, 0.45 mmol; prepared as described in Method 15 bel ow) and 2-am no-1
- met hoxypropane (56 ng, O. wer e di ssolved in dichloronethane (5
m). Titanium (IV) isopropoxi .27 i, ONid, mpl) was added and the

m xture stirred at anbient te r 2 lhours. Sodi um borohydride (68
ng) and nmethanol (0.5 m) were R » ? *{ the m xture stirred for a
further 2 hours. The solution was absojbed an SCX- 2

O
Compound X Analytical Data SM
1 N NMR Spectrum: (DMSO-
\0/\/\” d¢) 1.68 (m, 2H), 2.51 (s,

=

Ny 1H), 2.57 (t, 2H), 3.23 (s,
3H), 3.40 (t, 2H), 3.84 (s,
2H), 4.95 (br s, 2H), 6.62
(m, 1H), 6.80 (d, 1H), 6.99
(m, 1H), 7.21 (d, 1H), 7.99
(d, 2H), 8.15 (d, 2H), 8.37
(s, 1H), 891 (s, 1H), 9.78
(s, 1H); Mass Spectrum:
M+H" 416.




colum and the product eluted with a 2M sol ution of amoni a i n net hanol .

Concentrati on of

i n di chl owormddmz4sse (5 m ) and
the solution then stirred at anbient tenperature for 4 hours.

the solvent gave the product as a gum This was dissol ved
trifluoroacetic acid (1proir)cBrass/mssied and

resul ting solution was absorbed onto an SCX-2 col um which was washed with
15 net hanol (2 colum vol unes) and tl3 n the product eluted with a 2M

solution of ammopnia in
a gum This was stlrred |n di ethyI

met hanol
et her

AV

(2 coI um vol umes) to give the product as
to gi ve the t|tIe corrpound as a

white—sot+d—(66—n1;

s, 1H), 22.82 (m
s, 2H), 6.62|(m

2H), 8.16 (d, |2H)| 8.

Spectrum M-H}

an anal ogous procedure to that describe
amne starting nmateri al

was reacted wilt

NVR—Spect+umn PV 19) d
3 24 (m 2H), S S®

?

6. 99:; (MS GSH)SH) 73 971(13(1‘@1
92
’eéo@gﬁ a3 98, 3550

N- (2-t - but oxygar bonyl am nophenyl ) - 4- ( 31 pandh56.80 (d, 1H), 6.99

fornyl pyridi ni2-yl)benzam de prepared i
bel ow. Table 9 X I:
Data SM 1 / N NVR Spectrum (DVSO N d
2.57 (t, 2H), |3.23 (s,
6.62 (m 1H), 6.80 (d,

shown in Table 5

(s, 1H), 8.92 (s, 1H), 9.79
(s, 1H); Mass Spectrum:
M-+H" 450.

1H) ; ’ Ma
“éﬁf)%@&a(m'se 9, d&e

ol Rt S PR

E)ﬁc)i 21@53 ém( (@FDH)FD%M
IH) lH)Z 247 (¢, 11H)8.5%

Z N

NMR Spectrum: (DMSO-
de); 2.85 (br m, 1H), 3.71
(s, 2H), 3.79 (s, 3H), 3.88
(s, 2H), 4.95 (br s, 2H), 6.62
(m, 1H), 6.80 (d, 1H), 6.96
(m, 3H), 7.23 (m, 2H), 7.37
(d, 1H), 7.99 (d, 2H), 8.16
(d, 2H), 8.38 (s, 1H), 8.92

Spectrum: M+H" 464.

(s, 1H), 9.78 (s, 1H); Mass

N

/

NMR Spectrum: (DMSO-
dg); 3.76 (s, SH), 3.87 (s,
2H), 4.95 (br s, 2H), 6.62
(m, 1H), 6.81 (m, 2H), 6.98
(m, 3H), 7.24 (m, 2H), 7.99
(d, 2H), 8.16 (d, 2H), 8.38
(s, 1H), 8.92 (s, 1H), 9.79
(s, 1H); Mass Spectrum:
M+H" 464.

2. 50 (br

.95 (br

99 (d,
SS

18 Usi ng

\'iate

pounds
ytical

1H),
s, 2H),



(d, 2H), 8.15 (d, 2H), 8.37 (s, 1H), 8.91 (s, 1H), 9.78 (s, 1H); Mass
Spectrum  MtH+ 416. WD 2006/ 024841 PCT/ GB2005/ 003355 153 N NMR Spectrum
(DMSO- N wi6)2pos2d4d1(s, 3H), 3.57 (br s, 2 ~ NH , N lPCréB28&/00s3552H) ,
3.91 (s, 2H), 4.94 (br s, 2H), 6.62 (m 1H), 6.80 (d, 1H), 6.99 (m 1H),
7.21 (d, 1H, 7.99 (d, 2H), 8.16 (d, 2H), 8.40 (s, 1H, 8.47 (s, 1H),
8.59 (s, 1H), 8.92 (s, 1H, 9.79 (s,.,1H); Mass Spectrum MH+ 450. 3 NWMR
Spectrum (DVBO- N d6); 2.85 (br m 1H), 3.71 N (s, 2H), 3.79 (s, 3H),
3.88N(s 2H) 495(br s, 2H), 6.62 (m 1H), 680(d 1H) 6.96 (m
1 LN

7-99 (¢ 21N 8 16 RQ(S
W AKl T 1

a7 1

1] 603 (5 14, 975 (o 11 Mgl | NURShecirim (DMSO-

BLO/\/\ de); 1.07 (d, 6H), 1.65 (m,
2H), 2.50 (br s, 1H), 2.57
(t, 2H), 3.42 (t, 2H), 3.50
(m, 1H), 3.84 (s, 2H), 4.95
(br s, 2H), 6.62 (m, 1H),
6.80 (d, 1H), 6.99 (m, 1H),
7.21 (d, 1H), 7.99 (d, 2H),
8.16 (d, 2H), 8.36 (s, 19),
8.91 (s, 1H), 9.78 (s, 1H);
Mass Spectrum: M+H" 444.
6 N NMR Spectrum: (DMSO-
| de); 3.27 (s, 1H), 3.88 (s,
CFe” N SN 2H), 3.89 (s, 2H), 4.95 (br
s, 2H), 6.62 (m, 1H), 6.81
(d, 1H), 7.00 (m, 1H), 7.21
(d, 1H), 7.87 (d, 1H), 7.99
(d, 2H), 8.08 (d, 1H), 8.16
(d, 2H), 8.41 (s, 1H), 8.76
(s, 1H), 8.94 (s, 1H), 9.79
(s, 1H); Mass Spectrum:
M+H" 503.

N
H

/
N




Spectrum M+rH 464. 4 N NVR Spectrum (DMSO- N d6); 3.76 (s, 5H), 3.87 (s,
N 2H), 4.95 (br s, 2H), 6.62 (m 1H), 6.81 (m 2H), 6.98 (m 3H), 7.24 (m
2H), 7.990(do6/2k41 8.16 (d, 2H), 8.3 8 (s, 1H), 8.92 psr/GBPe5/®3359 (s,
1H); Mass Spectrum  MrH+ 464. WD 2006/ 024841 PCT/ GB2005/ 003355 154 5 N
NVMR Spectrum (DVBO- Z~oH d6); 1.07 (d, 6H), 1.65 (m \N 2H), 2.50 (br s,
1H), 2.57 (t, 2H), 3.42 (t, 2H), 3.50 (m 1H), 3.84 (s, 2H), 4.95 (br s,
2H), 6.62 (m 1H), 6.80 (d, 1H), 6.995(m 1H), 7.21 (d, 1H), 7.99 (d,
2H), 8.16 (d, 2H), 8.36 (s, | vT), 8.91 (s, 1H), 9.78 (s, 1H); Mass
Spectrum MrH+ 444, 6 N NMR Spectrum ( QO ~Hd6); 3.27 (s, 1H), 3.88

(s, CF38NN2—|), 3.89 (s, 2H), 4.9§N(b-Mﬂ<_SB§QM:62DMﬁO-1H), 6.81 (d,
, 7.0

1H) (m LH), SZ, .
&7\’&%\& = | de); 2.33 (s, 3H), 3.40 (brs,

\N 1H), 3.93 (s, 2H), 3.99 (s,
2H), 4.95 (br s, 2H), 6.62
(m, 1H), 6.80 (d, 1H), 6.99
(m, 1H), 7.14 (s, 1H), 7.21
(d, 1H), 8.00 (d, 2H), 8.16
(d, 2H), 8.40 (s, 1H), 8.94
(s, 1H), 9.79 (s, 1H); Mass
Spectrum: M+H" 455.

NMR Spectrum: (DMSO-

’N/J\/\N YKN de); 2.61 (t, 2H), 2.68 (br s,

Rl 1H), 2.75 (t, 2H), 3.58 (s,

N 3H), 3.87 (s, 2H), 4.95 (br s,

2H), 6.62 (m, 1H), 6.80 (d,

1H), 6.85 (s, 1H), 6.99 (m,

1H), 7.21 (d, 1H), 7.43 (s,

1H), 8.00 (d, 2H), 8.15 (d,

2H), 8.35 (s, 1H), 8.91 (s,

1H), 9.78 (s, 1H); Mass
Spectrum: M+H" 452.




(d, 1H, 7.87 (d, 1H, 7.99 (d, 2H), 8.08 (d, 1H), 8.16 (d, 2H), 8.41 (s,
1H), 8.76 (s, 1H), 8.94 (s, 1H), 9.79 (s, 1H); Mss Spectrum MtrH+ 503.
WD 2006/ OR4%4ds/2431A GB2005/ 003355 155 7 N NVR Spect rum pCDM32005/008355N d6) ;
2.33 (s, 3H), 3.40 (br s, N1H, 3.93 (s, 2H), 3.99 (s, NZ2H), 4.95 (br
s, 2H, 6.62 (m 1H), 6.80 (d, 1H, 6.99 (m 1H), 7.14 (s, 1H), 7.21 (d,
1H), 8.00 (d, 2H), 8.16 (d, 2H), 8. (s, 1H), 8.94 (s, 1H, 9.79 (s,
1H); Mass Spectrum MH+ 455. 8 N Spectrum (DVBO- -N~N d6); 2.61 (t,
2H), 2.68 (br s, H1H), 2.75 (t, 2H), 3.58 (s, N 3H), 3.87 (s, 2H), 4.95
(br s, 2H), 6.62 (m 1H), 6.80 (d, 1H), 6.85 (s, 1H, 6.99 (m 1H), 7.21
(d, 1HEXAMBBELY 1H) 8.00 (d, 2H), 8.15 (d, 2H), 8.35 (s, 1H), 8.91 (s,
1H), 9.78 (s, 1H); Mass
N-(2-aminophenyl)-4-(3-cyano-5-{[(tetrahydro-2Ah-pyran-4-ylmethyl)amino]methyl} pyridin-

2-yl)benzamide

. -~
[Tj =
O H X~
N NH

O

Z1

5 N-(2-t-Butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin-2-yl)benzamide
(0.20 g, 0.45 mmol; prepared as described in Method 15 below) and 4-
aminomethyltetrahydropyridine (81 mg, 0.7 mmol) were dissolved in dichloromethane (6 ml).
Titanium (IV) isopropoxide (0.27 ml, 0.9 mmol) was added and the mixture stirred at ambient
temperature for 2 hours. Sodium borohydride (70 mg) and methanol (0.6 ml) were then added

10 and the mixture stirred for a further 16 hours. Water (4 ml) and a saturated aqueous sodium
bicarbonate solution (2 ml) were added and stirred for 10 minutes. The product was extracted
with dichloromethane (3 x 10 ml) and the organic residues concentrated. The residue was
purified using chromatography eluting with 10 % methanol in ethyl acetate, and concentration
of the solvent gave product as a gum. This was dissolved in dichloromethane (6 ml),

15 trifluoroacetic acid (1.2 ml) added and the solution then stirred at ambient temperature for 2
hours. The resulting solution was absorbed onto an SCX-2 column, which was washed with
methanol (3 column volumes) and then the product eluted with a 2M solution of ammeonia in
methanol (3 column volumes) then concentrated to give the product as a gum. This was re-
precipitated by stirring in diethyl ether (3 ml) to give the title compound as a foam (73 mg, 37

20 %). NMR Spectrum: (DMSO-d6) 1.18 (m, 2H), 1.66 (m, 3H), 2.46 (d, 2H), 3.29 (m, 2H),
3.85 (m, 4H), 4.95 (s, 2H), 6.62 (m, 1H), 6.80 (d, 1H), 7.00 (m, 1H), 7.21 (d, 1H), 8.00 (d,
2H), 8.16 (d, 2H), 8.39 (s, 1H), 8.39 (s, 1H), 9.78 (s, 1H);

Mass Spectrum: M+H+ 442,



Spectrum MrH+ 452. WD 2006/ 024841 PCT/ GB2005/ 003355 156 EXAMPLE 19

N- (2- am nophenyl) - 4- ( 3- cyano- 5-

{[ (tetrahydroecdiz4sayr an- 4- yl net hyl ) am no] net hyl } pyri di n- p2TydB2bemmasssde N N
HNHNH2 N I 5

N- ( 2-t- But oxycar bonyl am nophenyl ) - 4- ( 3- cyano-5-fornyl pyri di n-2-yl ) benzam de
(0.20 g, 0.45 mml; prepared as described in Method 15 bel ow) and 4-

ani nonet hyl t et rahydr opyri di ne (81 ng,158.7 mmol) were dissolved in

di chl oronethane (6 m). Titanium (1V) isopropoxide (0.27 m, 0.9 muol) was
added and the mixture stirred at anbient tenperature for 2 hours. Sodi um
bor ohy dEXAMPEE 285) and net hanol (0.6 m) were then added io and the

m xture stirred for a further 16 hours. Water (4 m) and a saturated

aqueo odi j ' - o n irred for 10
UL SV SRS T AL
t he or geartiog megirdliess canied withaV€2h-bitoey o lenineshenyl)#d-{3-e8no s ng

chromat ography.eluting with 10 % nethanol _in ethyl acetate, and,
concentfgg’fl}?lgﬁgdll}fz'ylh@qgémygrﬁre ‘?f‘ggé\(l?}g%ﬁ Keixe él‘?rﬁomﬂ‘?il%dswﬁ‘@w&i% dabiged in
di chl prigogidiane (6 m), is trifluoroacetic acid (1.2 nl) added and the
solution then stirred at anbient tenperature for 2 hours. The resulting
sol ution was absorbed onto an SCX- , Whi ch was washed with et hanol
(3 col um vol unes) and then the pr?&@t’ﬁgﬂuted with a 2M sol ution of
ammonia in nethanol (3 colum volunes) then concentrated to give the
product as a gum This was Nne- precipitated by stirring in diethyl ether (3
m) to give the title compounthgs & foam (73 NF-% 37 20 %9 . NWMR Spectrum
(DVBO-d6) 1.18 (m 2H), 1.66 ( 2.46 (d,| 2H), 3.29 (m 2H), 3.85 (m
4H), 4.95 (s, 2H), 6.62 (m 1 (dN1 7.00 (m 1H, 7.21 (d, 1H),
8.00 (d,

SM
Compound X Analytical Data

1 NMR Spectrum: (DMSO-
(O\ //N dg) 1.37 (m, 2H), 1.87 (d,
2H), 2.81 (m, 1H), 3.31 (m,
2H), 3.88 (d, 2H), 4.00 (s,
2H), 4.95 (br s, 2H), 6.62
(m, 1H), 6.80 (d, 1H), 7.00
(m, 1H), 7.21 (d, 1H), 8.00
(d, 2H), 8.16 (d, 2H), 8.44
(s, 1H), 8.96 (s, 1H), 9.79
(s, 1H); Mass Spectrum:
M-+Na" 450.

Iz
# N




2H), 8.16 (d, 2H), 8.39 (s, 1H), 8.39 (s, 1H), 9.78 (s, 1H); Mass Spectrum
MrH+ 442, WD 2006/ 024841 PCT/ GB2005/ 003355 157 EXAMPLE 20 Using an

anal ogouswpnomadusse to that described in Exanple 19, thecamgBo@ioatss am ne
starting material was reacted with

N ( 2-t - but oxycar bonyl am nophenyl ) - 4- ( 3- cyano- 5-

fonnyl pyri di n-2-yl ) benzam de prepar ec% in Method 15 to give the conpounds
shown in Table 5 10 bel ow TABLE 10°% 1:: NH2 N O SM Conpound X

Anal ytical Data 1 NVR Spectrum (DVSO- O 14 d6) 1.37 (m 2H), 1.87 (d, H
2H), 2.81 (m 1H) 331 (m N2H 3 88 (d_2H) IR

2H) 400 A{s—2H—4 95 (br
Z,szr%ilg.(@(zj (Zg 1H), 6.80 (d, 1 SZ.M@%@;@\@?'M 1H, B.00 (d,
Spect rim  MeNa+ 450, VoN20087 024841 ool o B R 2D NS

SN 2H), 3.13 (s, 3H), 4.08 (brs,
2H), 4.95 (br s, 2H), 6.62
(m, 1H), 6.81 (d, 1H), 7.00
(m, 1H), 7.21 (d, 1H), 8.01
(d, 2H), 8.17 (d, 2H), 8.49
(s, 1H), 8.99 (s, 1H), 9.80
(s, 1H); Mass Spectrum:
M-+H" 430.

Example 21
N-(2-aminophenyl)-4-(3-cyano-5- {[methyl(tetrahydrofuran-2-
ylmethyl)amino]methyl} pyridin-2-yl)benzamide

N
=

N NH,

Z1

o)

N—(2-t—Butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin—Z-yl)benzamide

(0.20 g, 0.45 mmol; prepared as described in Method 15 below), N-
methyltetrahydrofurfurylamine (81 mg, 0.7 mmol) and acetic acid (26 pl, 0.45 mmol) were
dissolved in tetrahydrofuran (5 ml). The mixture was stirred at ambient temperature for 1

10 hour. Sodium triacetoxyborohydride (144 mg, 0.7 mmol) was then added and the mixture
stirred for a further 3 hours. The mixture was concentrated and the residue purified by flash
chromatography eluting with 100 % ethyl acetate. Concentration of the solvent gave product
as a gum. This was dissolved in dichloromethane (6 ml), trifluoroacetic acid (1.2 ml) was

added and the solution then stirred at ambient temperature for 2 hours. The resulting solution



2 N NWR Spectrum (DVSO- N d6) 1.17 (s, 6H), 2.73 (br s, N2H), 3.13 (s,
3H), 4.08 (br s, 2H), 4.95 (br s, 2H, 6.62 (m 1H), 6.81 (d, 1H), 7.00
(m 1H), wWo2bos(odes4iH), 8.01 (d, 2H), 8.17 (d, 2H), 8.4PCT(CB2003403358. 99 (s,
1H), 9.80 (s, 1H); Mass Spectrum MH+ 430. Exanple 21

N- ( 2- ai ni nophenyl ) -4-(3-cyano-5- {[nethyl (tetrahydrofuran-2-

yl met hyl )am no] nmet hyl } pyridin-2-yl)benzamide N NNHNH2 N OI /

N- ( 2-t - But oxycar bonyl am nophenyl ) - 4- {3 cyano-5

-fornyl pyridin-2-yl)benzamde (0.20 g, 0.45 nrol; prepared as described in
Met hod 15 below), N nethyltetrahydrofurfurylamne (81 ng, 0.7 nunol) and
acet i ¢ vasiablsqrBéd dnto @n 88 X Problunueg méiichdivaswished with reethansh (e pmnanlynges) ) .

The m xtyre was stjrred. at ient t erature for i 0, hour .. Sodi
triac etalia)'}}bed?%a‘s‘/% re*”tﬁeéle‘(’lfﬁﬁ 2}¥solgtion ?‘fﬂ?ﬁ‘w%éﬂ {“r?@ﬁm%%% &4AN dvqlﬁréle%it}é‘%ﬂu re
stirredoh@ntrdtdiyp LhRMthSpdaktiss a Bt Mhi Wasrdimsciphiee by sirag indibtihettieesi due
purifi e(ctl) bI1 fl ashtg chr%pmat ogrzsagh eluting with ?00 %Zt hyl acetate.

° :

Concent(? al) tigivé thertislecompennd aga toapy g €43 mgs2%%gu - @MRQrdsed i n
di chl or, h { f,1 4401 0 t] i . d ?(thjthe
sol utd (ﬁ%eﬁw}%)ﬁ& hgiﬂ}l%n({m’? gﬁbie'?%@ﬁ’r g{%fﬁz‘g}h%@?@“@ég%’su ting
sol ut i qbr YWHB0966 0p480.13.PCTd, GBB30D34 00338 404, 1H), 6.63 (m, 1), 6.82 (d, 1H),

6.98 (m, 1H), 7.27 (d, 1H), 8.00 (d, 2H), 8.14 (d, 2H), 8.29 (s, 1H), 8.89 (s, 1H), 9.50 (br s,

1H); Mass Spectrum: M+H" 442.

10 EXAMPLE 22

N-(2-aminophenyl)-4-(5- {[bis(2-methoxyethyl)amino]methyl}-3-cyanopyridin-2-
yl)benzamide
Using an analogous procedure to that described in Example 21, the appropriate amine
starting material was reacted with N-(2-#-Butoxycarbonylaminophenyl)-4-(3-cyano-5-
15 formylpyridin-2-yl)benzamide prepared in Method 15 to give the compound shown in Table
11 below.

Table 11

NH,



was absorbed onto an SCX-2 col um, which was washed wi th nethanol (3 col um
vol unmes) and the product eluted with a 2M sol ution of anmonia in nethanol
(3 col untrwoabesmzs41t hen concentrated to give the produetTas2003ws3ssThi s
was re-precipitated by stirring in diethyl ether (3 m) to give the title
conpound as a foam gum (43 ng, 22 % . NWR Spectrum (DVBO-d6, 5 373K) 1H
NVR 1.53 (m 1H), 1.82 (m 2H), 1.98115 1H), 2.37 (s, 3H, 2.64 (m 2H),
3.00 (br s, 2H, 3.66 (q, 1H, 3.77 g] 1H, 3.84 (m 2H), 4.04 (m 1H),
6.63 (m 1H), 6.82 (d, 1H) 6.98 (m 1H), 7.27 (d, 1H) 800(d 2H), 8.14

(d, 2H;—829(stH+—8-89{(s—tH)+—9p0{br——s—1H) ss—Spectrum M-H+
442. 19 EXAMPLE 22 N-(2-am nophenyl) - 4- 5- SM

{[ bi s(25e@eedyet hyl ) ani no] it hyl } - 3- cypnopy rAndliyticaPDaty| ) benzani de Usi ng an
anal og procedyre to that described | Exanple 21, the appropriatle am ne

starting maqeri al reacted with NMR trum: i
N-(2-t-But oxycarto%lsa nophenyl ) - 4- (ﬁ- cmépf%' (DMSO
[ ndd}/EBTﬁKb 32583t qt,g#He |t he congound

shown ifn Table 11 bel owN" Ta X/ 6/ 024841
PCT/ GB2005/ 003355 160 S dy X AF%EE Qb&aﬁl E’ﬁgag-%&(%pectrum ( DVBO-
j d6, 373K) 2.83|(t, 4HS, rm a@)3.943s49) .6\ . 3. 94 (s, 2H),

1H), 6,82 (ml 1H), 6.99
g 1H), 6.82 (m, 1H), 6.99

(m, 1H), 7.27 (m, 1H),
8.00 (d, 2H), 8.14 (d, 2H),
8.31 (d, 1H), 8.89 (d, 1H),
951 (br s, 1H), Mass
Spectrum: M+H" 460.

EXAMPLE 23

N-(2-aminophenyl)-4-(3-cyano-5- {[(2-ethoxyethyl)amino]methyl} pyridin-2-yl)benzamide

0 N
H X
N ! NH,
N
o]

-Butyl [2-({4-[3-cyano-5-(hydroxymethyl)pyridin-2-
yl]benzoyl}amino)phenyl]carbamate (0.2 g, 0.45 mmol, prepared a described in Method 29)
was dissolved with stirring in tetrahydrofuran (5 ml). N,N-Diisopropylethylamine (0.24 ml,
1.35 mmol) was added and the mixture cooled to 0 °C in an ice bath. Methanesulfonyl

10 chloride (46 pl, 0.6 mmol) was added and the solution stirred for 30 minutes at low

temperature to form the mesylate.



(m 1H, 7.27 (m I11), 8.00 (d, 2H), 8.14 (d, 2H), 8.31 (d, 1H), 8.89
(d, 1H), 9.51 (br s, 1H); Mass Spectrum M-H+ 460. EXAMPLE 23

N- (2- am nwpheoswl2)s«4- ( 3- cyan-5- f PCT/GB2005/003355

[ (2- et hoxyet hyl )am no] net hyl } pyridin-2-yl)benzamde N H"NNH2 N OS5
t-Butyl [2-({4-[3-cyano-5-(hydroxynethyl)pyridin-2-

yl ] benzoyl } am no) phenyl ] carbamate (0.2 g, 0.45 nmmol, prepared a described
in Method 29) was dissolved with stilfting in tetrahydrofuran (5 m).

N, N- Di i sopropyl ethyl ami ne (0.24 m, 1.35 nmol) was added and the m xture
cooled to 0 Cin an ice bath. Methanesul fonyl io chloride (46 Al, 0.6 mmmol)
was added aridemmatusewigs pbewed forwath tbambdmt pdnmerayregnd|agplutioagér at ure to

ol | owed tSsigy R (RS AR R e S ibah O o 2 1 B Gt

et hoxy eh&ystaredne afbidht tShperat@re 6019 hdufs. t Eid ditibhofasrcdfcdnZratddjunders added.
The m xture was then stirred at_anbient tenperature for 16 hOlOJrs. The
sol ut i gadugsd PecsPiEe ARd theagsidprpyrifiqddyy flash chiopwiagraphy fiutingavite 40 due purified

by fl asheifiicaB pg‘{F@anyo @?gh}d&cmsgﬁ % 5 net hanol /et hyl acetate to give

product as a gu he re e was sol ved in dichl oronethane (6 mM) and
tri f | udrleaedtnewacdidsoldeddnmdighl@daethand (Geml)tand tisfiharbacstic bbidrfl 2tml) nédbdat

anbi ent  tenpperature for. 2 hours. The resul fi sol yt.i on S bsor bed onto
o SOX ORGP Ao feEiFES 7 SuRiEst ‘FRPHOER AAJIOEs LT oAOHHEE) eind  t he

'tOL gguctab%ﬂ%&gmwahfscﬁcél\éomtméh s RITRAAN AR ebluld VORHER a@! UTES)
the product eluted with a 2M solution of ammonia in methanol (3 column volumes) then
10 concentrated to give the product as a gum. The gum was re-precipitated by stirring in diethyl
ether (3 ml) to give the title compound as a solid (86 mg, 46 %). NMR Spectrum: (DMSO-
de) 1.12 (t, 3H), 2.45 (br s, 1H), 2.68 (t, 2H), 3.44 (m, 4H), 3.87 (s, 2H), 4.95 (s, 2H), 6.62 (m,
1H), 6.80 (d, 1H), 6.99 (m, 1H), 7.21 (d, 1H), 7.99 (d, 2H), 8.16 (d, 2H), 8.38 (s, 1H), 8.91 (s,
1H), 9.78 (s, 1H); Mass Spectrum: M+H" 416.

15

EXAMPLE 24

Using an analogous procedure to that described in Example 23, the appropriate amine
starting material was reacted with z-butyl [2-({4-[3-cyano-5-(hydroxymethyl)pyridin-2-
yl]benzoyl}amino)phenyl]carbamate (0.2 g, 0.45 mmol, prepared as descri*ed in Method 29)

20 to give the compounds shown in Table 12 below.

Table 12

NH,

ZT

25



io concentrated to give the product as a gum The gumwas re-precipitated
by stirring in diethyl ether (3 m) to give the title conpound as a solid
(86 ng, AS0%os/ddd1Spectrum (DMSO- d6) 1.12 (t, 311), PcdEE2005/m33545H),
2.68 (t, 2H), 3.44 (m 4H), 3.87 (s, 2H), 4.95 (s, 2H), 6.62 (m 1H), 6.80
(d, 1H, 6.99 (m 1H, 7.21 (d, 1H, 7.99 (d, 2H), 8.16 (d, 211), 8.38 (s,
1H), 8.91 (s, 1H), 9.78 (s, 1H); Mass_Spectrum MH+ 416. 15 EXAMPLE 24
Usi ng an anal ogous procedure to that l§éscribed in Exanpl e 23, the
appropriate amne starting material was reacted with t-butyl

[ 2- ({4-]3-cyano-5- (hydroxynet hyl ) pyridip-2-

| ] benzo lnao) phenyl ] carbamate (0.2 g, O0.45 ; epar ed lassgescr P d
%/n] %tko§02vfﬂngo) !f.oo g?/v]e thgﬁconpognds hown i?\m@hlgaﬁ%phﬂ! mﬂi\%&bl e 12

N2 NIY X i O| 25 WD 2006/024841 N SpeqinEBMS@ sl onpound |X
Anal ytijcal Data $ NAIVR H &3 HO2£S 2.68 (t,
S 5 VRO e B k. 3 B)

Q2

— -

2H), 3./46 N (t, H, 6.62 (m
1H), 6.[80 (d, 1H), 6.99 (m 1HWN % ¢, 2H)18,557AnQ9H)B3.82k),, | 8. 16 |(d,
2H), 8.[39 (d, 1H), 8.92 (d, 1H), 9.78 SH),]ZIFQS (S’I\@ﬁ)s, 6%86(%},r um| M+H} |430.
1H), 6.80 (d, 1H), 6.99 (m,
1H), 7.21 (d, 1H), 7.99 (d, 2H),
8.16 (d, 2H), 8.39 (d, 1H), 8.92
(d, 1H), 9.78 (s, 1H);
Mass Spectrum: M-+H" 430.
9 N NMR Spectrum: (DMSO-de)
| 1.10 (t, 3H), 1.68 (m, 2H), 2.58
(t, 2H), 2.63 (br s, 1H), 3.41
(m, 4H), 3.85 (s, 2H), 4.95 (s,
2H), 6.62 (m, 1H), 6.80 (d,
1H), 6.99 (m, 1H), 7.21 (d,
1H), 7.99 (d, 2H), 8.16 (d, 2H),
8.37 (d, 1H), 8.92 (d, 1H), 9.78
(s, 1H);
Mass Spectrum: M-+H" 430.
3 N NMR Spectrum: (DMSO-dg)
b | 0.88 (t, 3H), 1.52 (m, 2H), 2.55
N (brs, 1H), 2.70 (t, 2H), 3.34 (t,
2H), 3.47 (t, 2H), 3.89 (s, 2H),
4.95 (s, 2H), 6.62 (m, 1H),
6.80 (d, 1H), 6.99 (m, 1H),
7.21 (d, 1H), 7.99 (d, 2H), 8.16
(d, 2H), 8.38 (d, 1H), 8.92 (d,
1H), 9.78 (s, 1H);
Mass Spectrum: M+H" 430.




2 N NWR Spectrum (DVsO-d6) H 1.10 (t, 3H), 1.68 (m 2H), 2.58 N (t, 2H),
2.63 (br s, 1H), 3.41 (m 4H), 3.85 (s, 2H), 4.95 (s, 2H), 6.62 (m 1H),
6.80 (d, woHpoe/@B49® (m 1H), 7.21 (d, 1H), 7.99 (d, 2HpcT&BER60(W3353H) ,
8.37 (d, 1H), 8.92 (d, 1H), 9.78 (s, 1H); Mass Spectrum M-H+ 430. 3 N
NVR Spectrum (DVBO-d6) H 0.88 (t, 3H), 1.52 (m 2H), 2.55 N (br s, 1H),
2.70 (t, 2H), 3.34 (t, 2H), 3.47 (t, 2H), 3.89 (s, 2H), 4.95 (s, 2H), .
6.62 (m 1H), 6.80 (d, 1H), 6.99 (ml®dH, 7.21 (d, 1H), 7.99 (d, 2H)),
8.16 (d, 2H), 8.38 (d, 1H), 8.92 (d, 1H), 9.78 (s, 1H); Mass Spectrum
A )

MrH+ 430 WD-2006/-024841 PCT/GB2005/003355 163 4 N NMR Spectrum (DVEO- d6)
N 1.55|(m 1 1 niNMRSpecirugy (PYISQidy) 3. 63 (m 1H),
2 4 il 1336h 150158 @) [6- 80 (d. 1H),

1.93 (m, 1H), 2.60 (d, 2H),
3.63 (m, 1H), 3.76 (m, 1H),
3.91 (m, 3H), 4.95 (br s, 2H),
6.62 (m, 1H), 6.80 (d, 1H),
6.99 (m, 1H), 7.21 (d, 1H),
8.00 (d, 2H), 8.16 (d, 2H), 8.39
(s, 1H), 8.92 (s, 1H), 9.78 (s,

1H);
Mass Spectrum: M+H" 428.
5 o N NMR Spectrum: (DMSO-dg)
\<\f N7 2.22 (s, 3H), 2.97 (br s, 1H),
W 3.67 (s, 2H), 3.85 (s, 2H), 4.95

(s, 2H), 5.96 (m, 1H), 6.12 (d,
1H), 6.62 (m, 1H), 6.80 (d,
1H), 6.99 (m, 1H), 7.21 (d,
1H), 7.98 (d, 2H), 8.16 (¢, 2H),
8.34 (d, 1H), 8.89 (d, 1H), 9.78
(s, 1H),

Mass Spectrum: M+H" 438.




8.00 (d, 2H), 8.16 (d, 2H), 8.39 (s, 1H), 8.92 (s, 1H), 9.78 (s, 1H);
Mass Spectrum MrH+ 428. 5 N NWR Spectrum (DVBSO-d6) N 2.22 (s, 3H), 2.97
(br s, 1Hyo2bbc26841(s, 2H), 3.85 (s, 2H), 4.95 (s, 2H) pcH@Bo¢Imo3sLE), 6. 12
(d, 1H), 6.62 (m 1H), 6.80 (d, 1H), 6.99 (m 1H), 7.21 (d, 1H), 7.98
(d, 2H, 8.16 (d,, 2H), 8.34 (d, 1H), 8.89 (d, 1H), 9.78 (s, 1H); Mass
Spectrum MrH+ 43 S. WD 2006/ 024841 PCT/ GB2005/ 003355 164 METHOD SECTI ON
METHCD | 164

N ( 2-t - but oxycar bonyl am nophenyl ) - 4- ( 3- cyanopyri di n- 2-yl ) benzam de.

N- ( 2-t - but oxycar bonyl am nophenyl ) -4-(4, 4,
5, 5-teMEﬁﬂd&§_EZf/Q§E ; di oxaborol an-2-yl) 5 benzam de (400 ng, 0.913 mol;
prepared as described in international patent publication nunber

wo03/ OMEEP_I,OM_ thod 13, page 60), 2-brononicotinonitrile (167 ng, 0.913
nrol), tetrakis(triphenyl phosphine)palladiunf0] (50 ng, 0.043 mmol),

1, 2- di me{hohytetyrartenythnihypheapi-4a(3sapuoppridin-2gl)bousnidd.ut i on of sodi um
hydrogen carbonate (2 nl) were stirred at 100c under an atnosphere of
nitrogen in a mcrowave for 130 mins. the mxture -,-,,as allowed to io
cool bef or e Nogi-nButoRydarborgteninbsiened-@idHh5 detomedthgnle3 Ardioxahorian-24yD

or gani ) ted, dried i i .
vapor AREHTIAnOTDEGD B AL B ELAS (Frthe By P i B R BSP § ca

L MR, R e ) SSBGRAR B0 e 191 crgrpouns
7. 18 ( metrakis(triphenylphosphine)palladium[0] (50 mg, 0.043 mmol(), 1,2-dimethoxyethane (4 ml) ~
and a saturated aqueous solution of sodium hydrogen carbonate (2 ml) were stirred at 100°c
under an atmosphere of nitrogen in a microwave for 130 mins. the mixture ‘was allowed to
10 cool before being partitioned between dichloromethane and water. the organics were
separated, dried over sodium sulfate, filtered and evaporated. the crude product was purified
by chromatography on silica eluting with 60:40 ethyl acetate : isohexane to afford the title
compound as a white solid (214 mg, 57 %); nmr spectrum: (dmso-dg) 1.45 (s, 9h), 7.18 (m,
2h), 7.57 (m, 1h), 7.66 (dd, 1h), 8.01 (d, 2h), 8.13 (d, 2h), 8.47 (dd, 1h), 8.73 (s, 1h), 8.98 (d,
15 1h), 9.97 (s, 1h); mass spectrum: m+h" 415.

METHODS 2 -7

Using an analogous procedure to that described in Method 1, the N-(2-t-
butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramethyl-1,3,2,-dioxaborolan-2-yl) benzamide
20 starting material was reacted with the appropriate bromo- or choro-pyridine to give the

compounds described in Table 13 below.



2h), 7.57 (m Ih), 7.66 (dd, Ih), 8.01 (d, 2h), 8.13 (d, 2h), 8.47 (dd,
lh)y, 873 (s, Ih), 898 (d, 15 1h), 9.97 (s, Ih); mass spectrum mth+ 415.
METHODS2-wO 2bisi/0ngs4an anal ogous procedure to that descri lped/gBroddatoBszd 1, t he
N(2-t-

but oxycar bonyl am nophenyl )-4-(4,4,5,5-tetranet hyl -1, 3, 2, - di oxabor ol an-2-yl)
benzam de 20 starting material was re%ct ed with the appropriate brono- or
choro-pyridine to give the corrpounds1 escribed in Table 13 bel ow. WO
2006/ 024841 PCT/ GB2005/ 003355 165 Table 13 X N- HN /~-O O Method X
Anal ytical Data SM 2 NVR Spectrum EDIVBO d6) CAS 65996-18-1 1.45 (s, 9H),
2.42 (s, 3H), Baldwin, JJ; et al. a (m 2H), 7.56 (m 2H), Journal of
7.97 (d, 2H), 8.11 (d, 2H) Organic 8.30 (d, 1H), 8.70 (s, 1H), Chemistry
(1978), 8.83 (d, 1H), 9.93 (s, 1H) 43(12) 2529-35. Mass Spectrum M+-H+
429. 3 N NWR Spectrum (DVBO-d N1.4% (s, 9H), 3.23 (s, 6H), 6.91 (d, |

H, 7.17 (m 2H), 7.55 (ng d, 2 (N 8.05 (d, 2H), 8.34 (d,
1H), § >

S

Method X Analytical Data SM
2 N NMR Spectrum: (DMSO-dg) | CAS 65996-18-1
N 1.45 (s, 9H), 2.42 (s, 3H), | Baldwin, JJ; et al.

N/ 7.18 (m, 2H), 7.56 (m, 2H), | Journal of

7.97 (d, 2H), 8.11 (d, 2H), | Organic

8.30 (d, 1H), 8.70 (s, 1H), | Chemistry (1978),
8.83 (d, 1H), 9.93 (s, 1H); | 43(12), 2529-35.
Mass Spectrum: M+H" 429.

3 \N ~ NMR Spectrum: (DMSO-de)
//N 1.45 (s, 9H), 3.23 (s, 6H),

N 691 (d, 1H), 7.17 (m, 2H),

N/ 7.55 (m, 2H), 7.89 (d, 2H),

8.05 (d, 2H), 8.34 (d, 1H),
8.67 (s, 1H), 991 (s, 1H);
Mass Spectrum: M+H" 458.

4 N | NMR Specirum: (DMSO-dg) | CAS 51561-60-5
| X | 115 (t, 3H), 1.45 (s, 9H), | Lamm, Gunther;
— 2.35 (s, 3H), 3.35 (m, 2H), | et al. Ger Offen
N (s, 3H), 3.35 (m, 2H)
H 6.46 (s, 1H), 7.17 (m, 2H), | (1993),

7.56 (m, 3H), 7.90 (d, 2H), | DE4142192
8.05 (d, 2H), 8.67 (s, 1H),
9.89 (s, 1H); Mass Spectrum:
M-+H" 472.




8.67 (s,

(DVBO d6) CAS 51561-60-5 1.15 (t, 3H), 1.45 (s, 9H),
2.35 (s, Wb2ooca2d&1(m 2H), et al. Ger Ofen

(m 2H), (1993), 7.56 (m 3H),

8.67 (s, 1H), 9.89 (s, 1H); Mass Spectrum

PCT/ GB2005/ 003355 166 Method X Anal yti cal
(DMBO- d6) CAS 56331-50-1 1.45 (s,

3.55 (m 2H),
717 (m 2H)

HO-~H N

(s, 1H
2H), &
Spectr
2H), N
1H), 9.

1H),

3. 44

@B1405308

9.91 (s,

1H);

(m 2H),

Mass Spectrum MHH+ 458. 4 N NMR Spectrum
Lamm Qunt her;;
~\N N H 6péd/dpp0sldo3s557. 17

7.90 (d, 2H), DE4142192 8.05 (d, 211),

oHpo
et al.
7. 56 (m 3H)

2.36 (s,

7

Lamm Qunt her

2H)

1H),
8.0

M-H+ 472. WD 2006/ 024841
Data SM 5 N NVR Spectrum
3H),
Brit (1975) 4.70 (t,
90_(d,

6.51
(d,

 Miephodg

1H), 9.89 (s, 1H)

© " MasAnabfied Datam  MrH

- 488.5M'

N NWVR

Im 4
7.45 (

93 (s,

SO d6)
19,

0, 7.95 (d,
AMNaIHY 6536 (s, 3H),

3.44 (m, 2H), 3.55 (m, 2H),
4.70 (t, 1H), 6.51 (s, 1H),
7.17 (m, 2H), 7.56 (m, 3H),
7.90 (d, 2H), 8.05 (d, 2H),
8.67 (s, 1H), 9.89 (s, 1H);
Mass Spectrum: M+H" 488.

JHINMR: Sfectrfim: %Uii_\l)/lsoﬁsﬁ

9CAS 56350504 1
0 (d, 2H),
Lamm, Gunther ;
et al. Brit (1975)
GB1405308.

7 (m

8.168 (s,

NMR Spectrum: (DMSO-dg)
1.45 (s, 9H), 2.54 (s, 3H),
2.59 (s, 3H), 7.17 (m, 2H),
7.45 (s, 1H), 7.56 (m, 2H),
7.95 (d, 2H), 8.10 (d, 2H),
8.68 (s, 1H), 9.93 (s, 1H);
Mass Spectrum: M+Na" 465.

NMR Spectrum: (DMSO-dg)
1.54 (s, 9H), 2.21 (s, 3H),
2.39 (m, 4H), 2.43 (s, 3H),
3.70 (m, 4H), 6.95 (s, 1H),
7.18 (m, 2H), 7.56 (m, 2H),
7.91 (d, 2H), 8.06 (d, 2H),
8.66 (s, 1H), 9.89 (s, 1H);
Mass Spectrum: M+H" 527.

NMR Spectrum: (DMSO-dg)
1.44 (s, 9H), 7.17 (m, 2H),
7.56 (t, 2H), 8.08 (d, 2H),
8.16 (d, 2H), 8.71 (br s, 1H),
9.12 (d, 1H), 9.40 (d, 1H),
9.98 (br s, 1H);

CAS No.
172208-08-1.
National academy

of science letters

1995, 18, 15




7 , N NWR Spectrum (DMSO-d6) 1.54 (s, 9H), 2.21 (s, 3H), rN2N 2.39 (m
4H), 2.43 (s, 3H), /NJ 3.70 (m 4H), 6.95 (s, 1H), 7.18 (m 2H), 7.56 (m
2H), 7. 9%0(dos/241 8.06 (d, 2H), 8.66 (s, 1H), 9.89 (ecTAdB2p05/dvBaEs
Spectrum MtH+ 527. 8 N\~ NWVR Spectrum (DVSO d6) CAS No. 1.44 (s, 9H),
7.17 (m 2H), 172208-08-1. N7 56 (t, 2H), 8.08 (d, 2H), National acadeny
8.16 (d, 2H), 8.71 (br s, of s\(;\!é)g ce letters 9.12 (d, 1H), 9.40 (d,
1H), 1995,18, 15 9.98 (br s, 006/ 024841 PCT/ GB2005/ 003355 167
Met hod 8 T-butyl [2-({4-]3- cyano 5- (pi peridin-1-ylnmethyl)pyridin-2-

yl ] benzoyl } anlino)phenyl]carbamate N NI O NI HNON OI / 5 A .
sol ution of N-(2-t-butoxycarbonyl am nophenyl)-4-(3-cyano-5-fornyl pyridin-2-
yl ) benzam de (400 ng, 0.905 nmol, prepared as described in Method 15) in
di chl orMgthodfhe (5 m) was added over 20 nin to a stirred mxture of
piperidine (0.1 m, 1.00 nmml) sodium triacetoxyborohydride (212 ng, 1.0

mol ), Poubied43A-eyehestpiperidinelginfeing) pyglidd
yl]benzoyl}amino)phenyl]carbamate

o%é

A solution of N-(2-z-butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin-2-

yhbenzamide (400 mg, 0.905 mmol, prepared as described in Method 15) in dichloromethane
(5 ml) was added over 20 min to a stirred mixture of piperidine ( 0.1 ml, 1.00 mmol) sodium
triacetoxyborohydride (212 mg, 1.0 mmol), powdered 3A molecular sieve (500 mg) and

10 dichloromethane (15 ml) at —20°C under nitrogen. The reaction mixture was stirred for 16
hours at ambient temperature before being filtered and washed with saturated aqueous sodium
hydrogen carbonate, dried over sodium sulfate and evaporated. The crude product was
purified by chromatography on silica eluting with ethyl acetate to afford the title compound as
a cream solid (252 mg, 55 %); NMR Spectrum: (DMSO-ds) 1.40 (m, 2H), 1.45 (s, 9H), 1.46

15 (m, 4H), 2.39 (m 4H), 3.58 (s, 2H), 7.17 (m, 2H), 7.56 (m, 2H), 8.01 (d, 2H), 8.12 (d, 2H),
8.31(d, 1H), 8.69 (s, 1H), 8.87 (d, 1H), 9.94 (s, 1H); Mass Spectrum: M+H" 512.

Methods 9 — 14d

Using an analogous procedure to that described in Method 8 above, the appropriate

20 amine starting material was reacted to give the compounds described in Table 14 below.



io dichloronmethane (15 m ) at -20C under nitrogen. The reaction m xture was
stirred for 16 hours at anbient tenperature before being filtered and
washed wiwb 28@vozusied aqueous sodi um hydrogen car bonat ecTdyB2ees/¥8s sodi um
sul fate and evaporated. The crude product was purified by chromatography
on silica eluting wwth ethyl acetate to afford the title conpound as a
creamsolid (252 ng, 55 %; NWR Spectrum (DVMBO-d6) 1.40 (m 2H), 1.45 (s,
9H), 1.46 15 (m 4H), 2.39 (m4H), 3188 (s, 2H, 7.127 (m 2H), 7.56 (m
2H), 8.01 (d, 2H), 8.12 (d, 2H), 8.31 (d, 1H), 8.69 (s, 1H), 8.87 (d, 1H),
9.94 (s, 1H); Mass Spectrum MrH+ 512. Methods 9 -14d Usi ng an anal ogous
procedure to that described in MethdableXhove, the appropriate 20 am ne
starting material was react ed(s%\g gi ve the conpounds described in Table 14
bel ow. WD 2006/ 024841 PCT/ GB /003355 168 Table 14 CN Rlb -C N H HN

j i NROSpectrum (DVSO-d6) N 1.45 (s,

9H), 1.72 (m 4H), 12.5(in, , 7.56 (m

2H), 8.01 (d, 2H), 8.87 (d,

1H), 9.94 (s, 1H); Mass . M N Spectrum (DVBO-J )
Method R" Analytical Data SM

9 NMR Spectrum: (DMSO-ds)

C/N/\Vﬁ 1.45 (s, 9H), 1.72 (m, 4H),
2.50 (m, 4H), 3.73 (s, 2H),
7.18 (m, 2H), 7.56 (m 2H),
8.01 (d, 2H), 8.12 (d, 2H), 8.33
(d, 1H), 8.69 (s, 1H), 8.87 (d,
1H), 994 (s, 1H); Mass
Spectrum: M+H" 498.
10 /\rﬁ NMR Spectrum: (DMSO-Js)
@\G\' 1.45 (s, 9H), 1.81 (m, 1H),
227 (m, 1H), 2.51 (m, 1H),
275 (m, 2H), 2.99 (m, 1H),
334 (m, 1H), 3.80 (s, 2H),
7.18 (m, 3H), 7.29 (m, 4H),
7.56 (m, 2H), 8.02 (d, 2H),
8.13 (d, 2H), 8.38 (d, 1H), 8.68
(s, 1H), 8.93 (d, 1H), 9.95 (s,
1H); Mass Spectrum: M+H"
574.




1.45 (s, 9H), 1.81 (m 1H), 2.27 (m 1H), 2.51 (m | H), 2.75 (m 2H),
2.99 (m 1H), 3.34 (m 1H), 3.80 (s, 2H), 7.18 (m 3H), 7.29 (m 4H),
7.56 (m wbposd2@21(d, 2H), 8.13 (d, 2H), 8.38 (d, 1H) pcBdERoo®3355H),
8.93 (d, 1H), 9.95 (s, 1H); Mass Spectrum MrH+ 574. WD 2006/ 024841
PCT/ GB2005/ 003355 169 Method Rib Analytical Data SM 11 CN NVR Spectrum
(DVBO-d6) N 1.45 (s, 9H), 2.05 (m 1H% 2.24 (m 1H), 2.67 (m 2H), 2.84
(m 1H), 3.04 (m 1H), 3.52 (m 1H) %81(3 2H), 7.18 (m 3H), 7.33 (m
1H), 7.55 (m 2H), 7.69 (m 1H), 8.02 (d 2H) 8.12 (d, 2H), 8.37 (d,
1H), 8.48 (m1H) 8.69 (5 1H) 8. 91 9 94 (s 124} Mas

2, 1.34 (m

Spect r (irtethpd 575 12 NBR Spect rum (Dwso &6‘5“%&5"%“‘1 27 (

-
1) 145561 1 9H), />§ (M ZHMRO BscinilaB @MSOWY) | 2F) , 3.24 (m
D). Biighty, \\ N 145 (s, 9H), 2.05 (m, 1H),

2.24 (m, 1H), 2.67 (m, 2H),
2.84 (m, 1H), 3.04 (m, 1H),
3.52 (m, 1H), 3.81 (s, 2H),
7.18 (m, 3H), 7.33 (m, 1H),
7.55 (m, 2H), 7.69 (m, 1H),
8.02 (d, 2H), 8.12 (d, 2H), 8.37
(d, 1H), 8.48 (m, 1H), 8.69 (s,
1H), 8.91 (d, 1H), 9.94 (s, 1H);
Mass Spectrum: M+H" 575.

12 NMR Spectrum: (DMSO-dg) | CAS
H, N/ﬁ 1.27 (m, 2H), 1.34 (m, 1H), | 185561-
@ 1.45 (s, 9H), 2.39 (m, 2H), | 91-5

HO 7% 291 (d, 2H), 3.24 (m, 2H), | Brighty,

3.71 (s, 2H), 4.37 (t, 1H), 7.18 | Katherine

(m, 2H), 7.57 (m, 2H), 8.01 (d, | E. et al;

2H), 8.12 (d, 2H), 8.27 (d, 1H), | Syn Lett

8.69 (s, 1H), 8.84 (d, 1H), 9.94 | (1996),

(s, 1H); Mass Spectrum: M+H" | (11),

540. 1097-

1099.

DA (




3.71 (s, 2H), 4.37 (t, 1H), 7.18 Katherine (m 2H), 7.57 (m 2H), 8.01 (d,
E. et al; 2H), 8.12 (d, 2H), 8.27 (d, 1H), Syn Lett 8.69 (s, 1H), 8.84
(d, 1H), Wo2oq2eRAG), (s, 1H); Mass Spectrum M-H+ (11pCTHB20051009355 1099.
WD 2006/ 024841 PCT/ GB2005/ 003355 170 Method R b Analytical Data SM 13 NWR
Spectrum (DVBO-d6) 0.97 (d, 6H), 1.35 (m 2Ti), 1.54 (s, 9H) 1.99 (nmy
2H), 3.00 (m 2H), 3.80 (dd, 2H), 7.18 (m 2H), 7.57 (in, 2H), 8.01 (d,
2H), 8.12 (d, 2H), 8.33 (d, 1H), 8.6%0(s, 1H), 8.91 (d, 1H), 9.94 (s,
1H); Mass Spectrum MH+ 526. 14 NVR Spectrum (DVSO-d6) 1.45 (s, 9H),
1.63 (m_1H), 1.87 (m 1H), 2.08 (s, 6H), -N 2.13 (d, 1H) 2 33 (m 1H),
2.61 (mMdhdd 2. 73 (m 2H" 3.70 (dd, 2H), ApalyealPqta2Ti) |7.5M (m| 2H),
8.01 (dy 28y, | 8. 12 (d; 2H), 832 (d | ik Bum ( S6 N 87 (d, 1H),
9.94 (s, ??H); Mass Spectrum M+rH+ Spe ' SOMS0-Af ( K

0.97 (d, 6H), 1.35 (m, 2H),
&/N/ﬁ 1.54 (s, 9H) 1.9 (m, 2H), 3.00

(m, 2H), 3.80 (dd, 2H), 7.18
(m, 2H), 7.57 (m, 2H), 8.01 (d,
2H), 8.12 (d, 2H), 8.33 (d, 1H),
8.69 (s, 1H), 8.91 (d, 1H), 9.94
(s, 1H); Mass Spectrum: M+H"
526.
14 NMR Spectrum: (DMSO-de)
N/ﬁ 145 (s, 9H), 1.63 (m, 1H),
1.87 (m, 1H), 2.08 (s, 6H),
—N 2.13 (d, 1H), 2.33 (m, 1H),
N 2.61 (m, 1H), 2.73 (m, 2H),
3.70 (dd, 2H), 7.18 (m, 2H),
7.57 (m, 2H), 8.01 (d, 2H),
8.12 (d, 2H), 8.32 (d,NlH), 8.69
(s, 1H), 8.87 (d, 1H), 9.94 (s,
1H); Mass Spectrum: M+H"
541.

14a NMR Spectrum: (DMSO-de)

N/\V< 0.93 (t, 6H), 1.45 (s, 9H), 1.64

(m, 1H), 1.89 (m, 2H), 2.38

/—N (m, 1H), 2.50 (m, 6H), 2.67

> (m, 1H), 3.70 (dd, 2H), 7.19

(m, 2H), 7.55 (m, 2H), 8.01 (d,

2H), 8.12 (d, 2H), 8.32 (d, 1H),

8.71 (s, 1H), 8.88 (d, 1H), 9.96

(s, 1H); Mass Spectrum: M-+H"
569.




541. 14a NWVR Spectrum (DVSO-d6) 0.93 (t, 6H), 1.45 (s, 9H), 1.64 (m
1H), 1.89 (m 2H), 2.38 (m 1H), 2.50 (m 6H), 2.67 (m 1H), 3.70 (dd,
2H), 7.19w0(me/@2k41 7.55 (m 2H), 8.01 (d, 2H), 8.12 (ecTB2005R03835(d,
1H), 8.71 (s, 1H), 8.88 (d, 1H), 9.96 (s, 1H); Mass Spectrum M-H+ 569.
WD 2006/ 024841 PCT/ GB2005/ 003355 171 Method Rib Analytical Data SM 14b
NVR Spectrum (DVSO-d6) 0.87 (t, 3H), 1.30 (m 2H), 1.44 (m 11H), 2.16
(s, 3H), 2.37 (t, 2H), 3.60 (s, 2H) 17¥.18 (m 2H), 7.55 (in, 2H), 8.02
(d, 2H), 8.12 (d, 2H), 8.31 (d, 1H), 8.71 (s, 1H), 8.87 (d, 1H), 9.96
(s, 1H); Mass Spectrum I\/Hl-l!-|+ 514. 14c [/ N Mass "\_‘pprfrum MrH+ 552 N N- N~
N 14d [NMefedhss Spectru’ MrH+ 566. | N Analytical Data M

14b

NMR Spectrum: (DMSO-dg)
/\/\ /ﬁ
T 0.87 (t, 3H), 1.30 (m, 2H), 1.44

(m, 11H), 2.16 (s, 3H), 2.37 (t,
2H), 3.60 (s, 2H), 7.18 (m,
2H), 7.55 (m, 2H), 8.02 (d,
2H), 8.12 (d, 2H), 8.31 (d, 1H),
8.71 (s, 1H), 8.87 (d, 1H), 9.96
(s, 1H); Mass Spectrum: M+H"
514.

14
¢ 2N | Mass Spectrum: M+H" 552.

l4d N= N Mass Spectrum: M+H" 566.
N___ NS Z
|

Method 15
N-(2-t-butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin-2-yl)benzamide

N-(2-t-butoxycarbonylaminophenyl)-4-(4,4,5,5 tetramethyl-1,3,2,~-dioxaborolan-2-yl)
5 benzamide (1.2 g, 2.74 mmol; prepared as described in international patent publication
number wo03/087057, method 13, page 60), 2-chloro-3-cyano-5-formylpyridine [prepared as
described in de 4429465 al (1996)] (456 mg, 2.74 mmol), 1,1°-
bis(diphenylphosphino)ferrocene-palladium(ii)dichloride dichloromethane complex 112 mg,

0.137 mmol), 1,2-dimethoxyethane (12 ml) and a saturated aqueous solution of sodium



N N Method 15

N- (2-t - but oxycar bonyl am nophenyl ) - 4- ( 3- cyano-5-fornyl pyri di n-2-yl ) benzam de
N ( 2-t - buwoxyearisany| am nophenyl ) - 4- (4, 4, PCT/GB2005/003355

5,5, tetramet hyl -1, 3, 2, -di oxaborol an-2-yl) 5 benzamde (1.2 g, 2.74 mol ;
prepared as described in international patent publication nunber

wo03/ 087057, nethod 13, page 60), 2-chloro-3-cyano-5-fornyl pyridine
[prepared as described in de 4429463741 (1996)] (456 ngy, 2.74 mml), 1,1'-
bi s(di phenyl phosphi no) ferrocene-pal | adi un(ii)dichloride dichloronethane
complex 112 ng, 0.137 nmmol), 1, 2-di net hoxyethane (12 nté and a saturated
aqueoudhyduigenicaonite pailumerastized af @ 'ssudeuptapsiesy fosiesn for3.5hpyrsogen
carbonate (6 m i t 60 c_unde [ for
775 nodre M pihol s F05ed W LT R Bing s Gho Al SbAPRBNGH B ot B NG

bet weenhébfahiek GRS pmatedNdristbd i soditufeulfigafiltasd wel &apepssdatedruddr i ed over
sodiumsul fate, filtered and evaporated. the crude B?roduct was purified by

chr omatregdush s BYFiked byehremgtogrphyionsilive chuping §vitho3 ) 1o 4390 gfghaselste: 5

pects drgexfto et Tk cbubogRyRAL iyRRoR GISAR, ST06L i psin 1y (4 M
2h) , 8. (@ihstdls) RAY (s, B 0.18m, 2h), 7.5, @0 20, @, 10 (d) 2h)98.39 (¢.Bh)) 4]0 (:91197868, |1 h),
ot or 1 46l 0P 300G 1BbGUD el B SE e Rl st peii g des. o o AN

but oxycar bonyl am nophenyl )-4-(4,4,5,5,tetranet hyl -1, 3, 2, - di oxabor ol an-2-yl)

benzam de (prepared as described in International Patent Publication
Nunber W03/ G6"' 7057, Method 13, page 60) and the appropriate

2-chl or i.dicneq usi ng the procedure outlined in Method 15 above to give
the corisald 46t in Table 15 bel ow. 15 Table 15 0 X HN

10 The starting materials for the above were synthesised from N-(2-2-
butoxycarbonylaminophenyl)-4-(4,4,5,5 tetramethyl-1,3,2,-dioxaborolan-2-yl) benzamide
(prepared as described in International Patent Publication Number WO03/(87057, Method 13,
page 60) and the appropriate 2-chloro-pyridine using the procedure outlined in Method 15

above to give the compounds shown in Table 15 below.

15 Table 15
O
X
2 iN@
HN
\
boc
Method X Analytical Data SM
16 N CN Mass Spectrum: M-H™ 458.
—
02N N
17 N CN | Mass Spectrum: M+H" 409.
~
N
F




boc Method X Analytical Data SM 16 CN Mass Spectrum MH 458. 02N N 17
CN Mass Spectrum MH+ 409. N F WD 2006/ 024841 PCT/ GB2005/ 003355 173

Met hod X woabgsidzesh Data SM 18 NC CN Mass Spectrum M BeTATR005/4dbbsb

Met hod 19 t-Butyl {2-[(4-

{3-cyano-5-[(4-isopropyl pi perazin-1- yI)nethyI]pyridin 2-

yl } benzoyl ) am no] phenyl} carbamate N. NO NNNO N O 5

1, 1' - Bi s(di phenyl phosphi no)ferrocenedl 2hl oropal l adium (I11) chloride (58 ng,
0.072 mol) was added to a m xture of

N (2-t-butoxycarbonyl ami nophenyl)-4-(44 4 5 5-tetranethyl-
1, 3, 2- diN8BAorlol an- 2-yI ) Benzani de (826 ngy, AralytcalP#? prepar ed¥s descri bed
in |ntfggnati dnal NEIBRE AR08 74537, thod 13, page
60), 2-{chloro-|5-[(4 io0 \p I pgrazin-1-yl)nmethyl ] nicofinonitriile (398
ng, 1.43 mmol ;| see Met ) rat ed aqueous sodi um hydr ogen [car bonat e
solutiagn (5 n1) angd [ ane (10 ml). The m xtiyre was |heated at
80 C far 1 hoyr theh allowed to cool| to room t enperature and

Method 19

t-Butyl {2-[(4-{3-cyano-5-[(4-isopropylpiperazin-1-yl)methyl]pyridin-2-
yl}benzoyl)amino|phenyl}carbamate

1,1°-Bis(diphenylphosphino)ferrocenedichloropalladium (II) chloride (58 mg, 0.072
mmol) was added to a mixture of N-(2-z-butoxycarbonylaminophenyl)-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)benzamide (626 mg, 1.43 mmol prepared as described in
International Patent Publication Number WO03/087057, Method 13, page 60), 2-chloro-5-[(4-

10 isopropylpiperazin-1-yl)methyl]nicotinonitrile (398 mg, 1.43 mmol; see Method 20),
saturated aqueous sodium hydrogen carbonate solution (5 ml) and 1,2-dimethoxyethane (10
ml). The mixture was heated at 80 °C for 1 hour then allowed to cool to room temperature and
partitioned between dichloromethane (75 ml) and water (50 ml). The aqueous layer was
extracted with further dichloromethane (2 x 75 ml). The combined organics were dried over

15 magnesium sulfate, filtered and then evaporated to dryness. The residue was purified by flash
chromatography on silica, eluting with methanol (5-10 %) in dichloromethane to afford the
title compound as a yellow gum which crystallised on trituration with diethyl ether, (652 mg,
82 %).



partitioned between dichloronethane (75 m) and water (50 ml). The aqueous
| ayer was extracted with further dichloronethane (2 x 75 m ). The conbi ned
or gani cs wenreosnigd over 15 nmagnesium sul fate, filteredpremdB220&mosssapor at ed
to dryness. The residue was purified by flash chromatography on silica,
eluting with nethanol (5-10 % in dichloromethane to afford the title
conpound as a yell ow gum whi ch crysta7l lised on trituration with diethyl
ether, (652 nmg, 82% . WD 2006/ 0248494PCT/ GB2005/ 003355 174 NIVR Spectrum
(DI\/SOdG 373K) 0.97 (d, 6H) 1 46 (s, 9H), 2.45 (m 8H), 2.62 (m 1H)

(4 2rHMB Sy <D$£?so d@saamw by o Blp s s g o 22
g/a?:ﬁl (??%E P@ er bpy p| az?ﬁ ?L%&Trr%}tl 802r1(fic%IEI)| rglolr?l('?r%ﬁl) 833 (d i NOd

A 4.0 M3 (bes, 1H), Iﬂmr(dgﬂﬂi) QWBQbHddH)nMemmNB@{ M55. 5. 31 rrrml) was
added to a stirred suspension of sodium
3-cyano-5-[ (4-isopropyl pi perazin-1-yl)nmethyl ] pyridin-2-olate io (1.5 g,
5.31 mmol; see Method 21) in acetonitrile (15 m). The m xture was heated
to 4 osphorous oxychloride (2.48 m, 26.6 mml) added then the

Q Qléﬂgd bat ed at 80 C for 18 hours. After cooling to room
terrperature i sopropyl al cohol (8 m) was added and the mxture stirred
for 102¢himoes[(4TiseprapylpiperzinalyBmethydaicatipenie er (50 n) and basifi ed
with a solution of sodium hydroxide (1M to pH 8. The product was extracted
with 15 dichloromethane (2 x 100 m), the extracggNdri ed over magnesi um
sulfate, filtered and concentr title conpound as a brown
oil (1.2 g, 81 %. NI\/RSpectru O df) 0.94 (d, 6H), 2.42 (m 8H), 2.61
(m 1H), 3.55 (s, 2H), 8.35 1H); Mass spectrum M+-H+
279. 20 WD 2006/ 024841 PCT/"€B200 003355 N Cl

A 4.0 M solution of hydrogen chloride in dioxane (1.33 ml, 5.31 mmol) was added to
a stirred suspension of sodium 3-cyano-5-[(4-isopropylpiperazin-1-ylymethyl]pyridin-2-olate
10 (1.5 g, 5.31 mmol; see Method 21) in acetonitrile (15 ml). The mixture was heated to 40 °C
and phosphorous oxychloride (2.48 ml, 26.6 mmol) added then the mixture was heated at 80
°C for 18 hours. After cooling to room temperature, isopropyl alcohol (8 ml) was added and
the mixture stirred for 10 minutes. The mixture was diluted with water (50 mi) and basified
with a solution of sodium hydroxide (1M) to pH 8. The product was extracted with
15 dichloromethane (2 x 100 ml), the extracts dried over magnesium sulfate, filtered and

concentrated to yield the title compound as a brown oil (1.2 g, 81 %).

NMR Spectrum: (DMSO-d6) 0.94 (d, 6H), 2.42 (m, 8H), 2.61 (m, 1H), 3.55 (s, 2H), 8.35 (s,
1H), 8.51 (s, 1H); Mass spectrum: M+H" 279.

20



175 Method 21 Sodi um

3-cyan-5-[(4-isopropyl pi perazin-1-yl)nmethyl ] pyridin-2-olate N N N O Na+
2- CyanoacwDamar4gsp. 36 g, 63.7 mmol) was added to a sol pCir@mB2065/002885- 3 5
(diinethyl am no)-2-[(4-isopropyl pi perazin-1-yl)methyl]acryl al dehyde (6. 10
g, 25.5 mmol; see Method 22) in ethanol (150 m), followed by drop w se
addi tion of sodium ethoxide (21% solution in ethanol, 28.6 m, 76.5 muol)
over 5 minutes. The solution was heat®l at reflux for 17 hours, then
cooled to roomtenperature. The yellow solid was filtered and the filtrate
concentrated in vacuo. The residue was triturated with diethyl ether and

t he solMgthodt2di ned io dried to yield the title conpound (8.74g, used

wi t hout further purification). NVR Spectrum (DMSO-d6) 0.93 (d, 6H), 2.26
(m  4HSodAmn3 3-clyago-a4Hi4-is2prepylpimerdzit ) syl )tnefi®/1 [pyridinZHplate. 24 (d, 1H), 7.74 (d,
1H); Mass spectrum MrH 261. Method 22 15

(2E) - 3- (Di net hyl am no) - 2-[ (4-i sopr opyl pi per azi n-

N ~N 1INJ O 1-1sopropyl piperazi > 30
sol ution of 3- (di methyl ani no)acr oNei n
m), followed by fornmald hydeN (37% sol
and acetic acid (100 1). m re was { ‘&&at 50C for 3.5 hours,
then roomtenperature for 15 hours. The sol ution * concentrated in
vacuo, re-dissolved in ethanol (25 m) and then formal dehyde (2.3 m) and
acetic acid (100 WD 2006/ 024841 PCT/ GB2005/ 003355 176 |) were added. The
m xt ure was 2€Cyanmecktanide{C36@; 6317 mouol3 wak eddaidn eesntutished (2A)-$acuo to

5 (dimethylamino)-2-[(4-isopropylpiperazin-1-yl)methyl]acrylaldehyde (6.10 g, 25.5 mmol; see
Method 22) in ethanol (150 ml), followed by drop wise addition of sodium ethoxide (21%

N/| ) net hyl ] acryl al dehyde
mol ) was added to a
25.5 mmol ) in ethanol (100
nlin water, 2.3 m, 30.6 mmvl)

solution in ethanol, 28.6 ml, 76.5 mmol) over 5 minutes. The solution was heated at reflux for
17 hours, then cooled to room temperature. The yellow solid was filtered and the filtrate
concentrated in vacuo. The residue was triturated with diethyl ether and the solid obtained

10 dried to yield the title compound (8.74g, used without further purification).

NMR Spectrum: (DMSO-d6) 0.93 (d, 6H), 2.26 (m, 4H), 2.37 (m, 4H), 2.55 (m, 1H), 3.09 (s,
2H), 7.24 (d, 1H), 7.74 (d, 1H); Mass spectrum: M+H" 261.

Method 22
15 (2E)-3-(Dimethylamino)-2-[(4-isopropylpiperazin-1-yl)ymethyl]acrylaldehyde

\N/

Y
N

(0]
1-Isopropylpiperazine (4.4 ml, 30.6 mmol) was added to a solution of 3-
(dimethylamino)acrolein (2.82 g, 25.5 mmol) in ethanol (100 ml), followed by formaldehyde
(37% solution in water, 2.3 ml, 30.6 mmol) and acetic acid (100 pl). The mixture was stirred
20 at 50°C for 3.5 hours, then room temperature for 15 hours. The solution was concentrated in

vacuo, re-dissolved in ethanol (25 ml) and then formaldehyde (2.3 ml) and acetic acid (100



yield the title conmpound as a pale yellowoil (6.10 g, 90 % . NVR Spectrum
(CbC13) 1.02 (d, 6H), 2.51 (m 8H), 2.67 (m 1H), 3.19 (s, 2H), 3.24 (s,
6H), 6. 6800806/0kk41 8. 92 (s, 1H); Mass spectrum MH+ 2401/¢B2V63/@8H36/ 024841
PCT/ GB2005/ 003355 177 Method 23-25 Using an anal ogous procedure to that
described in nethod 8, the appropriate amne starting material was reacted
with n-(2-t-butoxycarbonyl am nophenyl )7 4- ( 3-cyano- 5-

formyl pyridin-2-yl)benzam de to gi ve l{fe conpounds shown in table 16 bel ow.
5 Table 16 CN Rlb NHH N/-O O Method Rib Analytical Data SM 23 NWR
Spectrum (DVMSO-d6) 1.45 (s, 9H), 1.58 (m 1H), 2.02 (m 1H), 2.38 (m
1H),  Hd) wersaddag. nixpurg &ag ptirrdd-pt 602C Tar 4 hourd Hien cgneRtratgd in Paguo to 4. 20 (m

1H). 4.7 . 7,18 oH. 7. ). 8.01 (d, 2H), 8.12 (d,
2I|:|)|), &1%‘2&‘?%?&%“}13%9%65 %‘?,aleﬂgl?w Oéls(é81%z]%|9 G?F}} 9.94 Es, 1|I:|)|); I\/ass(
Spect Ty e mmt (0L T B8 Q%65 51, SR 00) Qo33P 3.19 (s, 2H), 3.24 (s, 6H),

6.61 (s, 1H), 8.92 (s, 1H); Mass spectrum: M+H" 240.




178 NWVR Spectrum (DVBO d6) 24 CAS 136725-55-8 1.45 (s, 9H), 1.90 (m 1H),
Gardina, G et al; 2.15 (m 1H), 2.42 (m 1H, F 2.65 (m 1H), 2.80 (m
2H), Synlwotogel@®&), 3.78 (s, 2H), 5.22 (m 1H), (1), PETEB20050038B5(m
2H), 7.57 (m 2H), 8.01 (d, 2H), 8.12 (d, 2H), 8.36 (d, 1H), 8.69 (s, 1H),
8.90 (d, 1H), 9.94 (s, 1H); Mass Spectrum MrH+ 516. 25 NVR Spectrum
(DMBO-d6) 1.38 (s, 9H), 1.45 (s, 9H), 1.71 (m 1H), 2.00 (m 2H), -NBoc
2.38 (m 1H), 2.57 (m 2H), 2.72 (i&/71H), 2.76 (s, 3H), 3.71 (dd, 2H),
7.18 (m 2H), 7.57 (m 2H), 8.01 (d, 2H), 8.12 (d, 2H), 8.35 (d, 1H),
8.69 (s, 1H), 8.89 (d, 1H), 9.94 (s, 1H); Mass Spectrum MH+ 627. WO
2006/ 0 MethodR3125B2005/ 003355 179 Method 26 Using an anal ogous procedure
to that described in Method 15, N-(2-t-

but oxycar boryl;m DARRGIN prodedite f taradsElib AR Mbod's, IhlashhRROLAIRN- 2- Y1)

benzam de
starting material was reacted with n-(2-z-butoxycarbonylaminophenyl)-4-(3-cyano-5-

formylpyridin-2-yl)benzamide to give the compounds shown in table 16 below.

> Table 16

CN
=N H—@
HN
s

Method R® Analytical Data SM

3 /\rﬁ NMR Spectrum: (DMSO-de)
C/N 1.45 (s, 9H), 1.58 (m, 1H),
2.02 (m, 1H), 2.38 (m, 1H),
HO 2.45 (m, 1H), 2.66 (m, 1H),
2.73 (m, 1H), 3.72 (dd, 2H),
420 (m, 1H), 4.70 (d, 1H),
7.18 (m, 2H), 7.57 (m, 2H),
8.01 (d, 2H), 8.12 (d, 2H),
8.34 (d, 1H), 8.70 (s, 1H),
8.88 (d, 1H), 9.94 (s, 1H);
Mass Spectrum: M+H" 514,




(prepared as described in International

Pat ent Publicati

on Nunber

W03/ 087057, Method 13, 5 page 60) was reacted with the appropriate

2- chl or o-wynrnaimessto gi ve the conmpound shown in

N HN boc M
H2N CN 442. 6

t hod X Anal yti cal
Perez- Medi na, LA et

N al; JACS (1947),

WO 2006/ 024841 PCT/ GB2005/ 003355 180 _ Met hod 27

uwe of

pmpsmeﬁsm
03/ 087057,

Cilafc}aaa ﬁget a

\

(‘)”Lﬂ?ﬁk@r o&év
|(¢p)p§5d57bet wee

ayer was ext

Tabl e Pé¢ThzB2008/0038b € 17
Data SM 26 Mass Spectrum M H'
69,

CAS57183- 29-
2574-2579.

10

cyano- 5- ( 1- oxo- et hyl ) - 6- met hyl pyri di

/et hod
.1 896

m) in

e at 80C

N
ract ed

N ( 2-t - But oxycar bonyl am nophenyl ) - 4- é?ﬂa

n-2- yl)benzam de 1, 1' - Bi s(di phenyl phosphi no) f errocenedi chl or opal | adi um

(I'l) chlLoride (33 rug, 0045 5 mnol) was adde,d__t_g_a_m_)u,

N-(2-t4but oxycar bonyl am pophenyl ) - m Bethurh 1H RGeS

1, 3, 2, {@4oxabpr Z/Véty benzam de (5915% G, g

described in | It erpati‘onal Patent Pﬂbl(s,c&HihoM&lu@beﬂHW

13, page 60),|5~\acetyl-2- chloro-6- | ni.Gi t,i oit'

nmol ) and sat pr @ ed aqueous sodi um g%%’gghﬁ éa‘@b@ﬂaﬂé{ ’s

1, 2-di et hoxyetfhane (4 m ). The m xi.gs qmmaﬂ)hqegoegnl DH3,

for 1 hour. The mixture was allowed to cool, then artlt

di chl ononet hape (30 m) and water |(208 r{F)ZH%héZQq(]@o@lg)l

Wi th fyrther 7.18 (m, 2H), 7.57 (m, 2H),
8.01 (d, 2H), 8.12 (d, 2H),
8.36 (d, 1H), 8.69 (s, 1H),
8.90 (d, 1H), 9.94 (s, 1H);
Mass Spectrum: M+H" 516.

25 NMR Spectrum: (DMSO-ds)

—NBoc

1.38 (s, 9H), 1.45 (s, 9H),
1.71 (m, 1H), 2.00 (m, 2H),
2.38 (m, 1H), 2.57 (m, 2H),
2.72 (m, 1H), 2.76 (s, 3H),
3.71 (dd, 2H), 7.18 (m, 2H),
7.57 (m, 2H), 8.01 (d, 2H),
8.12 (d, 2H), 8.35 (d, 1H),
8.69 (s, 1H), 8.89 (d, 1H),
9.94 (s, 1H); Mass Spectrum:
M-+H" 627.




di chl oronet hane (2 x 30 m ). The conbined organics fractions were dried
over magnesium sulfate, filtered then evaporated. The residue was purified
by fl ash wbnosakegnaphy (eluting wth 30:70-X50: 50 et hplcT/GB2005/003355

acet ate: i sohexane) to afford the title conpound as a white solid (220 15
ng, 52 %9 . NMR Spectrum (CDC13) 1.53 (s, 9H), 2.67 (s, 3H), 2.92 (s, 3H),
7.02 (s, 1H, 7.19 (m 3H, 7.77 (m 1H), 8.11 (m 4H), 8.36 (s, 1H), 9.46
(br s, 1H); Mass spectrum M-Na 493. 17%t hod 28 20 t-Butyl
(2-{[4-(3-cyano-5-{[ 2- (et hyl am no) et hoxy] net hyl } pyri din-2- yl)b enzoyl]

am no } phenyl)carbamate CN N1 HHN O NO I / WO 2006/ 024841

PCT/ CBMethod®3$355 181 t-Butyl [2-({4-[3-cyano-5-(hydroxymnethyl)pyridin-2-
yl ] benzoyl } am no)phenyl]car bamate (1.01 g, 2.27 mml, prepared as descri bed

i n Met hod ssolved with Stinr h { _h_ane (50 ni).

Met hanesul f o %ng %rhi“@:l?g?éls prcﬁ‘ r':r‘?ai %5 nﬁ?#olp)l\q%\t/glg‘ll gél’ fol I oved by

tri et hydhwadkyeerbbRlyl8miHophényTyi4 1l s) 5-astdniehs -3 3l 2+biogabdrokhi-yiplerdamid hours at
anbi ent terrperature to formthe nesylate. Sodium hydride %7% %tof a 60 %

di sper siotspared agidassrikpd B Tlntematma%¢ t Pﬂhbca@eaéhlmh?r VROg3/0 hodilon of

2- (ethylam I t |l ution
stirrad¥or g %E‘?a%%tdvgﬁ%&g Hnioggaera ure ) IaHBIYg u‘%?%%t% ﬁaﬂldsﬁgvsvﬁlgte in
di chl orpapeé rab&lowas t hen added and t he resul t| ng soI ution was stirred for
2=i hours at anbient io tenperature. The solution was concentrated under
reduced pressure and the residue trq&bﬁohvmth water. This was extracted
with ethyl acetate, the conbined organic gani c extracts washed with brine then

dri ed over magnesi um sul phate and filtered The resulting sol ution was
concentrated under reduced pr sur e rgsidue was purified by flash
% e

chromat ography eluting with oI/| ch et hane to give t-butyl
(2-{[4-(3-cyano-5-{[2

boc

Method X Analytical Data SM

Mass  Spectrum: M-H | CAS57183-29-
26 HN N 442, e b
2 AN erez-
Medina, LA et
~
N al; JACS

(1947), 69,
2574-2579.

10



15 (et hyl am no) et hoxy] net hyl } pyri di n- 2-yl ) benzoyl ] am no) phenyl ) car banmat e
(466 mg, 40 % ; NWR Spectrum (DVMSO-d6) 1.02 (t, 3H), 1.47 (s, 9H), 2.56
(m 4H), Wo2bosoruss2H), 3.76 (s, 2H), 4.44 (m 1H), 7.2pctroB28440033%559 (m
2H), 8.03 (d, 2H), 8.14 (d, 2H), 8.40 (s, 1H), 8.71 (br s, 1H), 8.93 (s,
1H), 9.96 (s, lH) Mass Spectrum MrH+ 516. 20 Met hod 29 T- butyl

[ 2- ({4-][3-cyano-5 (hydroxyrret hyl )pyr| d| n- 2-yl ] benzoyl } am no) phenyl ] car bai na
te CNOHONHN O 4---

N ( 2-t- But oxycar bonyl am nophenyl) 4- (3 cyano-5-fornyl pyridin-2-yl)benzam de
(1.14 g, 2.57 mmol, prepared as described in Method 15) was dissolved in
met handMlet®@ 27 ). 25 Sodi um bor ohydri de (194 ng, 5.14 mol) was added and
the solution stirred for 1 hour at WO 2006/ 024841 PCT/ GB2005/ 003355 182
anbi ent tenperature. The solution was concentrated under reduced pressure
and thW{b&ﬂdlmycpbomylammphleriyé)&%nywt5:(]aowe@biﬁtﬁ:m%’mﬂﬁh&t e solution
and di c | or onet.hane. The aqueous |ayer was further extracted with

di chl orinshsrmyde and the conbined organic extracts washed with brine then

Concentr at ed.Engedm B bes Srpecneg iy cpeA iy (0 bl (4R, 0045 5
( hyd r 9%& 'Wés)a?%d g %‘m%ﬁé(ﬂeh‘??ﬁ@%&t@f@d&ﬂ)oﬁ%ﬁﬁﬁdiﬁéﬁﬁgmel f(,itéﬂm&th_)@7 %

pect
2H), 7.1592(-dioxdrolan-@-Phbéroramixtd) (393 g3 0896 nuipl, praomi qsglesqmla)ed iB. 70 (br s

t1 H)But ylﬁ%?é%{oﬂa(l_pftgggﬁgl“ga%{)’f ZW(T#Q W&Qﬂ?%@&e %)&?FI tﬂ%ﬁe}ég)é’r ré?%%t hod 30
chloro-6-methylnicitinonitrile (174 mg, 0.896 mmol) and saturated aqueous sodium hydrogen
carbonate solution (2 ml) in 1,2-dimethoxyethane (4 ml). The mixture was heated in a

10 microwave at 80°C for 1 hour. The mixture was allowed to cool, then partitioned between
dichloromethane (30 ml) and water (20 ml). The aqueous layer was extracted with further
dichloromethane (2 x 30 ml). The combined organics fractions were dried over magnesium
sulfate, filtered then evaporated. The residue was purified by flash chromatography (eluting
with 30:70—50:50 ethyl acetate:isohexane) to afford the title compound as a white solid (220

15 mg, 52 %).

NMR Spectrum: (CDCls) 1.53 (s, 9H), 2.67 (s, 3H), 2.92 (s, 3H), 7.02 (s, 1H), 7.19 (m, 3H),
7.77 (m, 1H), 8.11 (m, 4H), 8.36 (s, 1H), 9.46 (br s, 1H); Mass spectrum: M-+Na" 493.

Method 28

20 t-Butyl (2-{[4-(3-cyano-5-{[2-(ethylamino)ethoxy]methyl} pyridin-2-
yl)benzoyl]amino}phenyl)carbamate

H
N CN

l Nt HN/“\O%

ZI



yl ) benzoyl] am no}phenyl)carbanmate H NOCN O NHHNON O 15 t-Butyl
[ 2- ({4-] 3-cyano- 5- (hydr oxynet hyl ) pyri di n- 2-
yl ] benzoywpanienaisahenyl ] carbamate (1.01 g, 2.27 mmol, prepazBdosaossscri bed
in Method 29) was dissolved with stirring in dichloronmethane (50 m).
Met hanesul fonyl chloride (0.44 nml, 5.69 mmol) was added foll owed by
triethylamne (0.8 m, 5.74 mml) and the solution stirred for 3 hours at
anbi ent tenperature to form the mesyl& e. 20 Sodi um hydride (545 ng of a 60
% di spersion in mneral oil, 13.62 innmol) was added to a stirred solution
of 2- (et hyl am no) et hanol (1 10 m, 13.62 ma% in DM (20 mM) and the
sol ution st iHued [flfﬂ|{4 13—hmno Sacﬂlydrmﬂymﬁh}tlbﬁ‘pé -ure. The solution of the
“mesyl a dIC ane the r suI was
sti rreé’hgg}mﬁ’ aﬁﬁlﬁ? EEFPEF‘@P;F%@& 2132 prﬁ%re ?glcgﬁec\f;\glsﬁé%lﬁgent r at ed
under rz@yiwagdlswle@wﬁﬁ sﬁﬁﬂlgtlﬂﬁldhﬁﬁd)lﬁélﬁaﬁd @@tlﬂlql N@ﬂ?&@ﬁﬂﬁ)ﬂﬁﬁé}ﬂonde (0.44
PCT/ GB2005/ 003355 183 with water. This was extracted with_ethy|l acetate,
t he conih Aol D@)@@‘r)é&?{s@d@@sﬁﬂgwﬂﬁl by tristhylaminedp 8anl, §v74rmmal 484 fgfoMiioBhat e and
fllter 0 0 uced pressure. The

Sflrred S SRLM %tagﬂgft 1SRRG 81766 AL T8S!

resi dué was pur’i romat ogr aphy uting with 2 %

t hanol / di ¢hl t;
(et hyl am h%“gﬁreig‘*c}w@tﬁw Vaiqo A%“av%sSb%hlga{alp Shofop Rl fafuded e, (465
g, 41, s‘lﬁ*ned%tﬁﬂ@ﬁw(étﬁylaﬁ'ﬁﬁf?@h&ﬁﬂ (@66&1{@81&&&@)&12%(30 na;al)d the. 51 (in,

2H), 3.56 (m 2H), 3.69 , 4.46 ( 7.19 (m 2H), 7.58 (m 2
8H2)4 (c§011121l(gl)1 stlsg?lfpr(ldlouzﬁéamblsntzt@np@raqu he sg)lmpn(qfrth%memte g 92 (g 1H)H)

0% vl SR 6 S RSOl 1P i,

am nej phepsthjuear Dheailgion was concentrated under reduced pressure and the residue treated

with water. This was extracted with ethyl acetate, the combined organic extracts washed with
brine then dried over magnesium sulphate and filtered. The resulting solution was
concentrated under reduced pressure. The residue was purified by flash chromatography
eluting with 2 % methanol/dichloromethane to give #-butyl (2- {[4-(3-cyano-5-{[2-

15 (ethylamino)ethoxy]methyl}pyridin-2-yl)benzoyl]amino}phenyl)carbamate (466 mg, 40 %);
NMR Spectrum: (DMSO-dg) 1.02 (t, 3H), 1.47 (s, 9H), 2.56 (m, 4H), 3.51 (m, 2H), 3.76 (s,
2H), 4.44 (m, 1H), 7.21 (m, 2H), 7.59 (m, 2H), 8.03 (d, 2H), 8.14 (d, 2H), 8.40 (s, 1H), 8.71
(brs, 1H), 8.93 (s, 1H), 9.96 (s, 1H); Mass Spectrum: M+H" 516.

20 Method 29
T-butyl [2-({4-[3-cyano-5-(hydroxymethyl)pyridin-2-yl]benzoyl} amino)phenyl]carbamate

CN
T 1
N7 HN o%
H
N

O

N-(2-t-Butoxycarbonylaminophenyl)-4-(3-cyano-5-formylpyridin-2-yl)benzamide
(1.14 g, 2.57 mmol, prepared as described in Method 15) was dissolved in methanol (50 mi).
25 Sodium borohydride (194 mg, 5.14 mmol) was added and the solution stirred for 1 hour at



NOCNO 1)~--- NI HNO4 H / N Ot-Butyl

[ 2- ({4-[ 3-cyan-5- (hydroxynet hyl ) pyridin-2 15

yl ] benzoywpanienaisahenyl ] carbamate ( 555 ng, 1.25 innmol) peascRbevmses$sand

di ssolved in DMV (20 m ). Methanesul fonyl chloride (0.19 m, 2.46 nmol)

was added followed by triethylamne (0.38 m, 2.73 mmol) and the sol ution

stirred for 2 hours at anbient tenperature. Sodium hydride (166 ng of a 60

% di spersion in mneral oil, 4.15 m’rﬂﬁ% was added to 20 a stirred solution

of iso-propyl am noethanol (0.43 m, 3.74 mmol) in DW (10 ml) and the

solutlon stirred for 1 hour at anbient tenperature. The solution of the
*mesyl aqm}memﬁewa% TWIW%@C@&WWG@ redqedipErssyignd fheteddug or 24

hours %Ehﬁe%ﬁ@%?&téf{g % %Hﬁcﬁx%%ﬁ&t% 95'1ut1¥‘1“'i‘§%cp%%!ﬁ1% héhhenat er (300 m )

and the resu tlng preci pi ere hen wa water (X 3). The

resulting s t absaorb anto.a W, shed with
06 2006/ 52t AoR i Bed S s SR i dich 0(%‘8%&?3‘?%3\,\#@ 4 AR and ¢ he
pr oduct orghnit egrattd Washed Mlﬁfﬂﬂﬂd théh dfedavePmbgndstum sEphaeahd fiBered! Th

vol unes) _then concentrat ed t ive the product, t- buté][(Z-{[4-(3- cyano-

5- E [ 25 l(ﬁ%wpdﬁaﬂcaﬁ?%ﬁ@d FWIP}‘T&WIP&P ALVE 1Pt ok d

0 6) 1.03
Bty h5g 3%“?‘%?1>§%3ﬁn?-§iﬁ%&&ﬁ2ﬁ§ﬂ gl HEALE Y7001, R 1O 1. D
(s 2H)§p_eétr31ﬁ (DMSOH) 17462@, 5, 42H)(d, ZH)58.581¢, 12H)7. 2<8(rﬁ421(1)d7 59 2H8, 13 (d,

et v ofls (EmE S5 (. B 068 T 3T CletF Db 82 Psb dbed.oh Jer < Th; Mats

Spectrum: M+H" 445.
10

Method 30

t-Butyl (2-{[4-(3-cyano-5-{[2-(methylamino)ethoxy]methyl}pyridin-2-
yl)benzoyl]amino} phenyl)carbamate

M% 2

15 t-Butyl [2-({4-[3-cyano-5-(hydroxymethyl)pyridin-2-
yl]benzoyl}amino)phenyl]carbamate (1.01 g, 2.27 mmol, prepared a described in Method 29)
was dissolved with stirring in dichloromethane (50 ml). Methanesulfonyl chloride (0.44 ml,
5.69 mmol) was added followed by triethylamine (0.8 ml, 5.74 mmol) and the solution stirred

for 3 hours at ambient temperature to form the mesylate.

20 Sodium hydride (545 mg of a 60 % dispersion in mineral oil, 13.62 mmol) was added
to a stirred solution of 2-(methylamino)ethanol (1.10 ml, 13.62 mmol) in DMF (20 ml) and
the solution stirred for 1 hour at ambient temperature. The solution of the ‘mesylate’ in
dichloromethane was added and the resulting solution was stirred for 24 hours at ambient

temperature. The solution was concentrated under reduced pressure and the residue treated



Clains 1. A conpound of fornmula (I): RICRIbRA Rla NHN (R)mO (R3)n
(I') 5 wherein: Rais selected fromhydrogen, amno, nitro, (1-3C) al kyl,

N- (1- 3C) avbyb@mamag N, N-di - (1- 3C)al kyl am no, phenyl, owrcpigeoeziossss; and
wherein: (i) if Rla is N (1-3Qal kylam no or N, N-di-(1-3C)al kyl am no group,
the (1- 10 3Qalkyl noiety is optionally substituted by hydroxy or

(1-3Qal koxy; (ii) if Rais phenyl, it is optionally substituted by halo,
amno, N-(1-3)alkylamno, or NN-di- t&8 30 al kylanino; and (iii) if Rais
pi perazinyl, it is optionall y substituted by halo, amno, (1-3C)al kyl, N
(1 -3)al ky Iam no, or NN-di-(1-3Cal kylamno; 15 Rib is selected from (i)
hydr ogemth Waten, This wa@exwmdomtm ?ﬂib’kﬁ@?tat% ither domdrendenhipets washed Wish BHBe. hoxy

am no, car box car. bam) ner xy(1-
50) o ket popa SRR B s BT h, Pie BURERK s cpecfbtliter BN

(13- 60) pyssk@al Ryk (‘ébtdu@@)a@'pklﬁﬁed b?ﬂi@) ﬂ)tﬁin@amlgkﬂ@hy eluting with 2 %

(3-60C) cycl oal keni(lwg 1-60) al k -6C) al koxy, 20 (1-6C)al kanoyl oxy,

N- ( 1- 6@pethanpl/dieh mNhﬂlmto[gm&tﬁl@)tah@yﬂ[ﬂ%W@O-Ni 3- 60) cycl oal kyl] ani no,

L AR Yy a1kl i

%); NMR SpectrM' (DMSO-dg) 1.46 (s, 9H), 2.24 (s, 3H), 2.51 (m, 2H), 3.56 (m, 2H), 3.69
(s, 2H), 4.46 (m, 1H), 7.19 (m, 2H), 7.58 (m, 2H), 8.04 (d, 2H), 8.14 (d, 2F5, 8.40 (s, 1H),
8.71 (br s, 1H), 8.92 (s, 1H), 9.96 (s, 1H); Mass Spectrum: M+H" 502.

10 Method 31

t-Butyl (2-{[4-(3-cyano-5-{[2-(isopropylamino)ethoxy]methyl} pyridin-2-
yl)benzoyl]amino}phenyl)carbamate

Yw‘)%@

t-Butyl [2-({4-[3-cyano-5-(hydroxymethyl)pyridin-2-
15 yl]benzoyl}amino)phenyl]carbamate ( 555 mg, 1.25 mmol) was stirred and dissolved in DMF
(20 ml). Methanesulfonyl chloride (0.19 ml, 2.46 mmol) was added followed by
triethylamine (0.38 ml, 2.73 mmol) and the solution stirred for 2 hours at ambient

temperature.

Sodium hydride (166 mg of a 60 % dispersion in mineral oil, 4.15 mmol) was added to
20 a stirred solution of iso-propylaminoethanol (0.43 ml, 3.74 mmol) in DMF (10 ml) and the
solution stirred for 1 hour at ambient temperature. The solution of the ‘mesylate’ in DMF was
added and the resulting solution was stirred for 24 hours at ambient temperature. The reaction
was poured into water (300 ml) and the resulting precipitate filtered then washed with water

(X 3). The resulting solution was absorbed onto an SCX-2 column, which was washed with
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(3-6C) cycloal kyl]-N-[(1-6C)al kyl]am no, N-[(3-6C)cycloal kyl (1-6C)al kyl] -
(1- 60)wbkydgaugsno, N-(1-6C)al kanoyl ami no, N, N-di - [ ( 1rceQmbésa083ss] am no,
(1-60C) al koxy(l-6C) al kyl]Jam no, N, N-di-[(1- 6C)al koxy(1-6C)alkyl]am no,
(1-6C) al koxy(1-6C)alkyl]-N[(1 5 6C)al kyl ]am no, N (1-6C)al kyl car banoyl ,
NN-di -[ (1-6C) al kyl ] carbanoyl, (1- 6C)al kylthio, (1-6C)alkyl sul phinyl,
(1-6C) al kyl sul phonyl, (1- 6C)al koxyca$bonyl, N (1-6C)al kyl sul phamoy! |

N, N-di -[(1- 6C)al kyI]suI phamoyl , aryl, aryl-(1-6C)al kyl, a carbon |inked
het erocyclyl group, or a het erocyclyl (1-60Q) al kyl group wherein the

het er oqnwthfmd W@m}mwglumS):@tmbnpmdukbduued “tlﬂilei %Mléylg utign ofipmmsnia i i) a

g;?ggt g%e }rié)&gum ‘4 ugbe%%ﬁ%n al)ncg R tl&? 6 gLvL gﬁ%&é&ct gt-bu)tsylémi %2 %l%gr X|4 i's

with tise{[Qr(iswpﬁ@ylahﬂﬁo)eﬂmxy]m@hylppyndlmggﬁ)en@yn]smmo}bnagﬂ)oarbamnnteeger bis
o, 1, 2, 4; each @r esent is |ndependently

sel ect é@laffll(lﬂﬂ mga%‘%%@m&&& (IHWQI 1 ORIl Xt SHRZ - 4@ RéDar e

noenendntlyupeb s\ an g 0 8 ol v, 664

6C) cyclaep| &yB ((d, -20) akkys, 1H),18.BCital sk bk Y, (81946E) HII}g?I% (6, 1B MiEsk Speppium: ( 3-

6C) cycI oal lgeng (3-6C) cycl oal kenyl (1-6C) al kyl, aryl, aryl (1-6C)al kyl, 25
het ero a heterocyclyl-(1-6C)al kyl group wherein the heterocyclyl
noi ety |s carbon- | inked to the alkyl group and is either selected froma
substituted or

N- |
N- [
N-[
N- [




unsubstituted thienyl, pyrimdinyl, pyridazinyl, furanyl,
tetrahydrofuranyl, pyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl,

t hi azol ylwoanogmagahyl group, WO 2006/ 024841 PCT/ GB2005/ @03R&H2005183358r from
one the follow ng particular substituent groups: 1,3-dinethyl-IH

pyrazol -5-yl, 3,5-dinethyl-|H pyrazol-4-yl, and 1-nethyl -1 Him dazol -4-yl;
a group of sub-fornmula I11: RORLON-[.CReRf]c-X2-[ CRgRId- 5 (I11) wherein:
X2 is selected froma direct bond, -0< or -C(O-; integer cis 1, 2 or 3,
integer d is 0, 1, 2 or 3; 10 each Re, Rf, R9 and Rh group present is

i ndependently sel ected from hydrogen, halo, hydroxy or (1-4C)al kyl; R9 and
R10 ar€ldimdependent|y sel ected from hydrogen, (1-6C)alkyl,

hydr oxy( 1- 6C) al kyl, hal o(1-6C)al kyl, (3-6C)cycloal kyl, (3-

6C) cycl.oal kixlcompe@rdpkiprmulai6C) al koxy(1-6C)al kyl, or RO and R10 are 15

|l i nked so that, together with the nitrogen atomto which they are

attached, they forma 4-, 5-R'%- or 7-nenbered non-aromatic heterocyclic
ring, said heterocycl hqri ng{optigpmlly conprising, in addition to the
nitrogen atomto whic & Zare attached, one or two further

het eroat ons sel ected from Ojfor S, and wherein said 20 heterocyclic ring
is optionally substituted 1y hal o, (1-R4C)al kyl, carbanoyl, or
-[CH2] e NR11R12 (vvherg;'ua I ntRger 0, 1,,0r , and R11 and R12 are

i ndependent|y sel ected from hydroge 1- HC) alkyl, (3-6C)cycloal kyl or
(3-6C) cycl oal kyl (1-6C) al kyl ); or RXRahd ked so that, together
with the nitrogen atomto whi 2t hey 25}lare hed, they forma 4 to
10- menber ed heterocyclic ring, sdfd heteBocyc

(R),

@
5 wherein:

R is selected from hydrogen, amino, nitro, (1-3C)alkyl, N-(1-3C)alkylamino, N, N-di-(1-
3C)alkylamino, phenyl, or piperazinyl;

and wherein:

1) if R™ is N~(1-3C)alkylamino or N,N-di-(1-3C)alkylamino group, the (1-
10 3C)alkyl moiety is optionally substituted by hydroxy or (1-3C)alkoxy;

@) if R is phenyl, it is optionally substituted by halo, amino, N-(1-3)alkylamino,
or N,N-di-(1-3C)alkylamino; and

(iif)  if R™ is piperazinyl, it is optionally substituted by halo, amino, (1-3C)alkyl, N-
(1-3)alkylamino, or N,N-di-(1-3C)alkylamino;

15 R is selected from:

(1) hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, (1-6C)alkyl, hydroxy(1-
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
6C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, (1-6C)alkoxy,

20 (1-6C)alkanoyloxy, N-(1-6C)alkylamino, N,N-di-[(1-6C)alkyl]amino, N-[(3-
6C)cycloalkyl]amino, N,N-di-[(3-6C)cycloalkyl]amino, N-[(3-
6C)cycloalkyl(1-6C)alkyl]amino, N,N-di-[(3-6C)cycloalkyl(1-6C)alkyl]amino,



ring optionally conprising, in addition to the nitrogen atomto which R7
and R8 are attached, one or two further nitrogen atons; or (iii) a group
of the subofosemzksil V: WO 2006/ 024841 PCT/ GB2005/ 003355 PCTRB2Ws/06335¥1- (| )
wherein: Y is a direct bond or -[CRL3R14] X where integer x is 1 to 4 and
R13 and R14 are 5 independently selected from hydrogen, hal o and

(1-4Cal kyl; X3 is selected from-0- -S— -SO, -Ssx@2-, -¢O-, -0C(O- and
-C(OQ O, with the proviso that Y1 iB6not a direct bond if X3 is -C(O-and
QL is selected from (1-6C)al kyl, (3-6C) cycl oal kyl, (3-6C)cycl oal kyl (I -

6C) al kyl, (3-6C)cycl oal kenyl kenyl k
10 6C)al kyl, het A [&%@Q)wc?gaﬂi@tlwd&)éa}ﬂk 31%118%] - ﬁ(y%rf%) 1?@@@6?@@‘@[:) al kyI
(vnerel 1 F5 a0 40 858 Gk R PARIARb ShSiScl o Py ooen, (-
OXY’ a I 3-

e

A 0 . 3-
i b Lubatituont | SESEb RO B er SRRV OISR Subet i tuent's
are expressly St%t%ikft nﬂo BY @%@ﬁk?@&ﬁ&ﬁsMCNWd{ [@%)ﬁﬂt&l}'@ﬁbmﬂ&ﬂnﬂm and

R10 are linked) is”op ally ‘substituted on carbon by oné or nore Zi
substituent gro6p3alkyltioett erGyhikylsplphingt, (BYC)alkylswphenylyd- t he sane or

different, select rom : fl hyl ,
trifluor orret hoxy %gﬂ'{( a’é’&?iﬁ]oglal anké'g}’l@g%)g/‘ig}lojvh@régggxy tS[I: phg(r)nr)gln?t V!
(1-6Q) al kyl, hydr5 % If’alrrkm‘yyh ,ar}(lzaryﬁ@)-ﬁtjﬁﬁiwmca(r‘t?orﬁlﬁil@lilhyl&ydcyclyl
(1-60 al koxy (1- 6 anoyl | kanoyl oxy, .(1-6C)al kox % 2
(1- 6C) al koxycar b@r@l-lp,, Oh&h@t@mcﬂd)’h(lk%@)auwl E{ovp vheren A hetsrpewsly mmetyl

N, N6 -1 (160 al Kyl carbanoyl, N, N-di
[(1-&0) al kyl ] ) i mkf‘?ﬁ%%)gapig’%ﬁl%‘tgyé (1-60) 2l kyl sul phinyl . (1

(i)  a group of sub-formula II:

al kyl ,

R7REN-[CR*R"],-X"-[CRR ],
1y
wherein:
15 X! is selected from a direct bond, -O- or ~C(O)-;
integer ais 0, 1, 2, 3 or 4, with the proviso that if X! is —O-, integer a is at least
1
integerbis 0, 1,2, 3 or 4,
each R?, R®, R® and R group present is independently selected from hydrogen,
20 halo, hydroxy or (1-4C)alkyl;
R and R® are independently selected from hydrogen, (1-6C)alkyl, hydroxy(1-
6C)alkyl, halo(1-6C)alkyl, (2-6C)alkenyl, (3-6C)cycloalkyl, (3-
6C)cycloalkyl(1-6C)alkyl, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-
6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, aryl, aryl(1-6C)alkyl,
25 heterocyclyl;
a heterocyclyl-(1-6C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group and is either selected from a substituted or
unsubstituted thienyl, pyrimidinyl, pyridazinyl, furanyl, tetrahydrofuranyl,
pyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl, thiazolyl, or indolyl group,



25 6C) al kyl sul phonyl, N-(1-6C) al kyl sul phamoyl, N, N-di-[(1-
6C) al kyl ] sul phamoyl, aryl, aryl-(1-6C) al kyl, heterocyclyl, heterocyclyl-(1-
6C) al kyl ,wblposz2ggsoup of the sub-fornmula V: WO 2006/ 0248¢1/GB2005/003355
PCT/ GB2005/ 003355 189 R17R1 sN-[CRIR ] rX4- [CRkRI] g (V) , wherein X4
is selected froma direct bond, -0- or -(O-; s integer f is 0, 1, 2 or 3,
with the proviso that integer f is at__ east 1 if X4 is -0-; |nteger gis
0O, 1 or 2, each R, R3, RK and Rl gr]cﬁ?p present is |ndependently sel ected
from hydrogen, haI 0, hydroxy or (1-4C)alkyl; 10 R17 and R18 are each
i ndependently sel ected from hy dro en (11 6C al kyI E
El 6C) al koxy( | - 66y Epryqne the fodlo )?Vam& pATAGHIar Scﬂ?,st gﬁ ggﬁmﬂ YItH-
3-6C) cycl oal kyl ) al Kylz, ) ke a
gg) ;:(ycIY(Z)aI I((\ellng/l (é%ég@afw 9" dl{l%l@gl?ﬂg oup 1k4e %%dep‘g%%}%?olﬂmljmlga@l * %/1

S er irect bond or CR19R20 wher ein
integer y is 1 t & SR ng E?%O AQEQO are independEantIy se} gct ed from

hydr ogen, hal o and (1- 4C)a| vl 5o £l d from-0-, -S-, -SO
-802-, -0(0)-, -0X(O)- Ef&%ﬁc] %Qﬁlgﬁ Tected from (1-6C)al kyl ,
(3-6C) cycl oal kyI , (3- 6C) cycl oaI kyl (1-.6C) al kyl, (3-6C)cycl oal kenyl,
(3-6C) cycl oal kenyl (1-6C) al kvi ., aryl ,(II yl-(1- 6C) al kyl, heterocyclyl,

het erocycl yl - (1-6C) al kyl, R21IR22N- ( 1- 6C) al kyl
wherein:

X? is selected from a direct bond, -O- or —C(O)-;
integer ¢ is 1,2 or 3;
integer dis 0, 1, 2 or 3;

10 each R, RY, R® and R" group present is independently selected from
hydrogen, halo, hydroxy or (1-4C)alkyl;

R’ and R!? are independently selected from hydrogen, (1-6C)alkyl,
hydroxy(1-6C)alkyl, halo(1-6C)alkyl, (3-6C)cycloaliyl, (3-
6C)cycloalkyl(1-6C)alkyl, (1-6C)alkoxy(1-6C)alkyl, or R’ and R' are

15 linked so that, together with the nitrogen atom to which they are
attached, they form a 4-, 5-, 6- or 7-membered non-aromatic
heterocyclic ring, said heterocyclic ring optionally comprising, in
addition to the nitrogen atom to which R’ and R'¥ are attached, one or
two further heteroatoms selected from N, O or S, and wherein said

20 heterocyclic ring is optionally substituted by hydroxy, halo, (1-
4C)alkyl, carbamoyl, or —[CHZ]e—NR“R12 (wherein integer e is 0, 1 or
2, and R!! and R'? are independently selected from hydrogen, (1-
6C)alkyl, (3-6C)cycloalkyl or (3-6C)cycloalkyl(1-6C)alkyl);

or R” and R? are linked so that, together with the nitrogen atom to which they
25 are attached, they form a 4 to 10-membered heterocyclic ring, said heterocyclic
ring optionally comprising, in addition to the nitrogen atom to which R’ and R®

are attached, one or two further nitrogen atoms; or

(iii)  a group of the sub-formula IV:



(wherein R21 and R22 are each independently selected from hydrogen, (1 25
6C) al kyl , (1-6C)al koxy, (1-6C) al koxy(1-6C)al kyl, (1-6C)al kanoyl, (3-

6C) cycl oavbybos/2346C) cycl oal kyl (1-6C) al kyl, (3-6C) cycl oaharBebes/ms3ss3-

6C) cycl oal kenyl (1-6C)al kyl); WD 2006/ 024841 PCT/ GB2005/ 003355 190 and
wherein if any heterocyclyl group within a R b substituent group contains
an unsubstituted nitrogen atom then, unless any particul ar substituents
are expressly stated in the defi ni t 1% above (e.g. such as when R9 and R10
are linked to forma heterocyclic ring together wth the nitrogen atomto
which they are attached), the nitrogen gtom pay be optionally s substituted
by one or nore Z2 substituent groups (fbrXe¥ample 1, 2 or 3), which nay be
the sanme or different, selected from (a) trifluoronethyl, carboxy,
carbanmoyl, (1-6C)al kyl, hydroxy(1-6C)al k@) (2- 6C)al kenyl, (1-6C)al kanoyl,
(1-6C) al koxy-(1-6C)al kyl, (1-6C)al koxycarbonyl, halo(1-6C)alkyl,

N (1- 6C) al kyl am mdefeln:6C) al kyl , N, N-di -[ (1-6C)al kyl]am no 10 (1-6C)al kyl,
(1-6C) al kyl sul phonyl, aryl, aryl-(1-6C)al kyl, heterocyclyl,

het er ocycl yl - ( 1- 8C)iakgitkct bond 6B} GR'ER Slupwledre itheget @risrikad Whd R™ and R' are
R23R24N-[CRR] h- (VI1)_  is wherein integer his 0, 1 ﬁ?,yor 3; each Rm and
R group present indepehdrafis selested {roadneqsss. hale mdh(latGB&YL  hal o, hydroxy or
(1-40) al kyl ; R23and R24 are each i ndependently sel ected from hydrogen, (1
20 6C)al kyl, (1- @%)ias«ﬂmt«;q from-6c) -8 Sﬁwﬁomyé((wy; -OQ(@)eaydaiCiaifdy with 3-

60 cyel oal keny! ( TRQeRSRRRGH pd gl e g iR PKRRER U1 o
Q! is selected from (1-6C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
6C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, aryl, aryl-(1-

10 6C)alkyl, heterocyclyl, heterocyclyl-(1-6C)alkyl, or R"R"*N-(1-6C)alkyl
(wherein R’ and R!® are each independently selected from hydrogen, (1-
6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-6C)cycloalkenyl, or (3-
6C)cycloalkenyl(1-6C)alkyl);

15 and wherein any heterocyclyl ring within a R'® substituent group (apart from those for
which particular substituents are expressly stated above, such as heterocyclyl rings formed
when R’ and R'? are linked) is optionally substituted on carbon by one or more Z' substituent

groups (for example 1, 2 or 3), which may be the same or different, selected from:

(a) halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoz y, amino, carboxy,

20 carbamoyl, mercapto, sulphamoyl, (1-6C)alkyl, hydroxy(1-6C)alkyl, (2-
6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkanoyl, (1-6C)alkanoyloxy,
(1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl, halo(1-6C)alkyl, N-[(1-
6C)alkyl]amino, N, N-di-[(1-6C)alkyl]amino, N-(1-6C)alkylcarbamoyl, N,N-di-
[(1-6C)alkyl]carbamoyl, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-

25 6C)alkylsulphonyl, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-
6C)alkyl]sulphamoyl, aryl, aryl-(1-6C)alkyl, heterocyclyl, heterocyclyl-(1-
6C)alkyl,

(b)  agroup of the sub-formula V:



@B _X6_Y3_ 25 (VIIl) wherein Y3 is a direct bond or -[CR25R26]Z wherein z

is 1to 4 and R25 and R26 are independently selected from hydrogen, halo

and (1-4Gyelkyd24946 is selected from-0-, -S-, -SO, -SERT/GB20#N3355- OC( O) -

Cz ..C(0)0_if Y3 is WD 2006/024841 PCT/ GB2005/ 003355 191 -[CR23R24] Z ,

and if Y3 is a direct bond, X6 is selected from-S, -SO, -SQ2-, - (O -,

and -OC(O)-; and B is selected from %é 6C) al kyl , (3-6C)cycl oal kyl

(3-6C) cycl oal kyl (1 - 6C)al kyl, aryl, aryl -(1-60) al kyl, heterocyclyl,

het erocycl yl - (1-6C) al kyl or 5 R27R28N-(1-6C)al kyl (wherein R27 and R28 are

each independently selected f hydrogen 1. 60) al kyl , (1-6C)al koxy,

(1- 60) al koxy( 1- 6C) al kyl , (1-RE6%H@M~@1?\B$lr?<”{[‘%«R§1&§g:yc| oal kyl

(3-6C) cycl oal kyl (1-6C) al kyl, (3- 6C)cycl oal kenyl, or

(3-60) cycl oal kenyl (1-6C)al kyl); and wk€}ein any heterocyclyl group within a

Zi or Z2 substituent group optionally io0 bears one or nore substituent

groups (for exanpihergin 2 or 3), which maybe the sane or different,

sel ected from hal o, cyano, trifluoronethyl, am no, carboxy, carbanoyl,

mercapto, sul phamoyl , X{ is-s8@ret ko a et bxyd, 1066} atky)-; hal o( 1- 6C) al kyl ,

(2-6C)al kenyl, (2-6C) al kynyl, (1 -6C)al koxy, (1 -6C)al kanoyl, (1

- 6C) al kanoyl oxy, N-[ ( lin6dgbat iy, } a0 ) with e MrdVidh thhiihregfDidbkihd ant Ro; 15

and wherein any non-aronmatic heterocyclyl group within a R b substituent

(including optional s¥b$ti t uent groups Zi and Z2) optionally bears 1 or 2

oxo substituents; and wherein any al kyl, alkenyl, alkynyl, alkoxy,

al kanoyl , al kanoyl oxy, ngsger sas kyllor2or  cycl oal kenyl group within a Ri b

substituent group (including optional substituent groups ZI and Z2) is,

unl ess particul ar substdch R&R'sRharel Rbgpowgssesens isdhdspeatiavie, seloplei Gal | v

substituted by 20 one or. nore 73 substit t oups (for exanple 1, 2 or

3), which may be the s%ogﬁn’]aaﬁ?#@ﬁ@i&y,or%g‘gpé%{‘@ﬂ from hal o, cyano,

mercapto, (1 -6C) al ko><%17 trif}uoronethyl, or NR29R30 wherein each of R29

and B30 is i ndependentiy %8¢ Rec¥egaslyisienepdensyesslected fom) hydepeen, (I 6C) al koxy,

(3- 6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-6C)cycloalkenyl, or (3-

6C)cycloalkenyl(1-6C)alkyl; or
(c)  a group of the sub-formula VI:
15 Q™-X°-yx

(VD

wherein;

Y? is a direct bond or ——[CRIngo]y— wherein integer y is 1 to 4 and R and R
are independently selected from hydrogen, halo and (1-4C)alkyl;

20 X° is selected from -0O-, -8-, -80-, -SO;-~, -C(0)-, -OC(O)- or -C(0)0O-; and

Q? is selected from (1-6C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
6C)alkyl, (3-6C)cycloalkenyl, (3-6C)cycloalkenyl(1-6C)alkyl, aryl, aryl-(1-
6C)alkyl, heterocyclyl, heterocyclyl-(1-6C)alkyl, R*'R*N-(1-6C)alkyl
(wherein R*! and R? are each independently selected from hydrogen, (1-

25 6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-6C)cycloalkenyl, or (3-
6C)cycloalkenyl(1-6C)alkyl);



6C) cycl oal kyl , (3-6C)cycl oal kyl (1-6C) al kyl ; and wherein any aryl group
within a R b substituent group (including optional 25 substituent groups Zi
and Z2) iwoapiédrsall y substituted by one or nore Z4 sub®Uirtgs206s/@ms3Eps
(for exanple 1, 2 or 3), which nay be the sane or different, selected from
hal o, nitro, cyano, hydroxy, am no, (1-6C)alkyl, hydroxy(1-6C)alkyl,

hal o( 1- 6C) al kyl, (1-6C) al koxy, (1- 6C aI kanoyl, N- [(1 -6C)al kyl] am no,

N, N-di -[ (I -6C)al kyl ] am no, carbanoyl, (1- 6C)al kyl car banoyl ,

NN-di -[ (] -6C)al kyl ] carbanoyl; 30 Ric i s sel ected from hydrogen, hal o,
nitro, cyanogg gerox trifluoromethyl, triflioromethoxy, WO 2006/024841
PCT/ CB2005/ O¥ERBeTeRYbanyh angrhsterocycylmaup Wébmdﬁwubstmntgmp cosnaiqsraanow

1-3C : |,
(1- 30) alabaiiis Aaoger S nort e Ay Do PR Bl e s KR8
Q) al kan@qﬂratmm:cbovexr(e( 8- SBCIC)mWhyﬂ R armam‘ﬂyate linketHel Forfd a Beté%)oaydﬁclrﬁ@rtbgawl
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phar maceutical |y &%ergé&ﬁ’gﬁh@s@ﬁ% ggﬁretrag}‘ 2. A conpound according to claim

1, wherein said comnpo structural 20 formula VIII:
(b)  a group of the formula VII:

RZR*N-[CR™R"],-
(VII)
15 wherein
integerhis 0, 1, 2, or 3;

each R™ and R" group present is independently selected from hydrogen,
halo, hydroxy or (1-4C)alkyl,

R*and R* are each independently selected from hydrogen, (1-

20 6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-6C)alkanoyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-6C)cycloalkenyl, or (3-
6C)cycloalkenyl(1-6C)alkyl; or

(¢)  a group of the formula VIII:
Q3_X6_Y3_
25 (VIID)

wherein Y is a direct bond or ~[CR*R?],- wherein z is 1 to 4 and R* and R%®

are independently selected from hydrogen, halo and (1-4C)alkyl;

X° i selected from -O-, -S-, -SO-, -SOy-, -C(0O)-, -OC(0)- ¢ -C(0)O- if Y is



RRC RbN Rla' NHNH2 N OVIII W 2006/ 024841 PCT/ GB2005/ 003355 193
wherein RRra, Rib and Rl are as defined in claiml. 3. A conpound according
to cl ai mioanosl2ag4m 2, wherein R a is sel ected from hydrogais2005auB3se,

nitro, (1-3Cal kyl, N-(1-3C) al kylam no, phenyl, or piperazinyl, and
wherein: 5 (i) if Rais N(1-3C alkyl ai nino, the (1-3C)alkyl nmoiety is
optional Iy substituted by hydroxy; gd If Rra is phenyl it is optionally
substituted by halo; and (iii) if R s pi perazinyl it is optionally
substituted by (1- BC) al kyl. io 4. A conpound according to any one of clains

1 to 3, wherein Ri S 4 Iect from )gdro en, ang, I N

(1-4C) al kyl, hydr 1§, R lscﬂde(QCF§ %«1& %Feds’% -f'g'r’ﬁg(ﬁla'g@?"'
R7RBN- [ CRaRb] a X| b(;RﬁgH tbc@)' )and15 wher ei n: | s selected from a direct
bond, or -0- ; teger al or 3; |nteger bis 0, 1, or 2; each Ra,

(120 al kyl ¢ ?J?"a & &@§°§%ﬂ#ﬁé%ﬁ§ﬁﬂﬁf%kgiﬁ§§l B 95 cCoamindaoen 20 or
(é gg) al klyl | Eidlr 0¥k H; aIf-ﬂfI;)aﬁyll()‘(lﬁC)é]kyH@tafdcgciyl hei(eﬁac&ﬂ)ybf{b bG ikt loy

( ) cychoat ki (2; A Cz(1 6C}Salky1( (%Vhe?eucl: 112 nlél%y gre eac dlégendently selected
from hydrogen, (1-6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkyl, (1-
6C)alkanoyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl, (3-

6C)cycloalkenyl, or (3-6C)cycloalkenyl(1-6C)alkyl);

and wherein any heterocyclyl group within a Z or Z? substituent group optionally
10 bears one or more substituent groups (for example 1, 2 or 3), which may be the same or
different, selected from halo, cyano, trifluoromethyl, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, (1-6C)alkyl, hydroxy(1-6C)alkyl, halo(1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(1-6C)alkoxy, (1-6C)alkanoyl, (1-6C)alkanoyloxy, N-[(1-6C)alkyl]amino, and N, N-di-[(1-
6C)alkyl]amino;

15 and wherein any non-aromatic heterocyclyl group within a R'® substituent (including

optional substituent groups Z! and Z?) optionally bears 1 or 2 oxo substituents;

and wherein any alkyl, alkenyl, alkynyl, alkoxy, alkanoyl, alkanoyloxy, cycloalkyl, or
cycloalkenyl group within a R'? substituent group (including optional substituent groups VA
and Z?) is, unless particular substituents are expressly stated above, optionally substituted by
20 one or more Z° substituent groups (for example 1, 2 or 3), which may be the same or different,

PR¥ wherein

selected from halo, cyano, mercapto, (1-6C)alkoxy, trifluoromethyl, or —
each of R* and R* is independently selected from hydrogen, (1-6C)alkyl, (1-6C)alkoxy, (3-

6C)cycloalkyl, (3-6C)cycloalkyl(1-6C)alkyl;

and wherein any aryl group within a R'® substituent group (including optional
25 substituent groups Z' and 77 is optionally substituted by one or more Z* substituent groups
(for example 1, 2 or 3), which may be the same or different, selected from halo, nitro, cyano,
hydroxy, amino, (1-6C)alkyl, hydroxy(1-6C)alkyl, halo(1-6C)alkyl, (1-6C)alkoxy, (1~
6C)alkanoyl, N-[(1-6C)alkyl]amino, N,N-di-[(1-6C)alkyl]amino, carbamoyl, N-(1-
6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl;

30 R is selected from hydrogen, halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,



an aryl group which is unsubstituted or substituted with one to three 25
substituents selected fromthe group consisting of halo, cyano, hydroxy,

am no, (Wo2W)eal2ksah, or (1-4C)al koxy; WO 2006/ 024841 PCPCERIN0&EH/003355 194
an aryl (1-2C)al kyl group the aryl noiety of which is unsubstituted or
substituted with one to three substituents selected fromthe group
consisting of halo, cyano, hydroxy, am no, (1-4C)alkyl, or (1-4C)al koxy; a
4, 5, or 6-nmenbered heterocyclyl gro conprising up to three heteroatons

5 selected fromN, 0 or S, and which is unsubstituted or substituted with

one to three substituents selected fromthe ro}iip cod}sfkstiln& of hal o,
ﬁytano, amyrlzmléa@ypxsgamhamoyt, meepin: Rylphaspyl ﬁl-i‘é)gaéh ﬂcf%s;“i 3@3 eny_;ﬁ{ " )
etero - r L iXo, | I bon-
e F o DA O R R s "Cor ot mo
of r:zi %(Ql.j@?ﬁ@y]bmliﬁc?(r-_aﬁzanlmm}‘omaamyd,N—plyﬁﬁﬁ)agd%ylcarwn@ﬂyl&w\b t}aa[\_yl ’ péri di nyl,

: i azo i,ndo gr a i stituted or
Subst 1 Bvisipimetet-o6) Tt a8 or et latty FERIRRA 07 orp

consi St3Cgﬁk&ycaﬁnloﬁzléMﬁ%)alk?léquﬂéﬂloyﬁ%@MN—ﬁﬂ-(ll‘lQﬁtﬂngﬂéulpﬂhﬁid?{;l' 4C) al kyl or

(1-4é)al cxy,” or t etérocCyclyl nbiety 1s selected from

1, 3-di - heRr Yo o f 1D | hykalogepyrazol - 4-yl, and
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R9R10|\|-[{503g|}>f gcg X2‘-1_[ CRgRh]d- (111) wherein: 20 X2 is selected froma

di rect W&t 6r° %07  integer c is 1, 2 or 3; integer d is 0, 1, or 2; each
Re, RR._,R9 %nq Rh group present is independently selected from hydrogen or
(1- 20) & kyhalo;

nis 0, 1,2, 3 or 4;

10 R is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, (1-3C)alkyl, (2-3C)alkenyl, (2-3C)alkynyl, (1-
3C)alkoxy, (1-3C)alkanoyl, (1-3C)alkanoyloxy, N-(1-3C)alkylamino, N,N-di-[(1-
3C)alkyl]amino, (1-3C)alkanoylamino, N-(1-3C)alkylcarbamoyl, N,N-Di(1-
3C)alkylcarbamoyl, (1-3C) alkylthio, (1-3C)alkylsulphinyl, (1-3C)alkylsulphonyl, (1-

15 3C)alkoxycarbonyl, N-(1-3C)alkylsulphamoyl, and N,N-di-(1-3C)alkylsulphamoyl; and

R* is amino or hydroxy;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein said compound has the general structural

20 formula VIII:

R1c
R1b //N
7
NS
N

VIII



25 R9 and R10 are independently selected from hydrogen, (1- 4C)al kyl,
(3-60C) cycl oal kyl, (3-6C) cycloal kyl (1-2C)alkyl, or RO and R10 are |linked so
t hat, togwohess/ositdsh t he nitrogen atomto which they arecatdpodmm3ssshey
forma 4, 5-, or 6-nenbered non- aromatic heterocyclic ring, said
heterocyclic ring optionally WO 2006/ 024841 PCT/ GB2005/ 003355 195
conprising, in addition to the nitroggn atomto which RO and R10 are
attached, one or two further heteroattons selected from N, 0 or S, and
wherein said heterocyclic ring is optionally substituted by hydroxy, halo,

or (1-4Q al kyl, % or  R{ and are li.nked so that, together with the
ni t rogé‘ﬁle’é@(“bﬁﬂ ¢ B viddh dep‘é{@tcﬂaé’@ﬁed, they forma 4 to 8-nenbered

het erocyclic ring, said heterocyclic ring optionally conprising, in
addition to the nitrogen atomto which R7 and R8 are attached, one or two
further nitrogen atoms, and wherein said heterocyglylic ring is optionally
subst i BBut ed Aosprapoundrcéyrdingdo chain Aroselaim @, whiksin ﬁu dpselecied Gemdydragsh  (a)

O (GRS iy T il M RE S o, B0 il Kod wopliglc oy (1-

4C) al kyl ] am po, ap_ar. r ichis iwopal ly. substi.tuted w.th halo,
cyanc, 15 Kdr oxyE é%‘!\ff{gj&tig- ylagnqe fhe 8(%&)(@(3' L@éﬁ%k&&p;uo ?‘}Fy bubliteicl
aryl-(l-ZC)q,lylm,hI rein the aryl noiety is optionally substituted wth
hal o, cyano, “hydroxy, amino, (1-4C alkyl, or (1-4C)al koxy; a 4, 5, or

6- menber ed Qﬁger gﬁ%a&%#%%&?ggs ﬁg{gggﬁﬂ@gﬁﬁd&dt@, Hdls;884 heteroatons sel ected

fromN, O or unsubstituted or ° 20 substituted with one to

o SOt o) R 3 by AR ool o cveno
10 4. A compound according to any one of claims 1 to 3, wherein R is selected from:
(1) hydrogen, cyano, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl; or
(i)  a group of sub-formula II:
R'R®*N-[CR*R?],-X'-[CR°R%],-
dn
15 wherein:
X! is selected from a direct bond, or -O- ;
integerais 1, 2, or 3;
integer bis 0, 1, or 2;

each R?, R?, R® and R? group present is independently selected from hydrogen
20 or (1-2C)alkyl;

R’ and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-
4C)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-6C)cycloalkyl(1-2C)alkyl; (1-
4C)alkoxy(1-4C)alkyl;

an aryl group which is unsubstituted or substituted with one to three

25 substituents selected from the group consisting of halo, cyano, hydroxy, amino,

(1-4C)alkyl, or (1-4C)alkoxy;



a heterocyclyl-(1 -2C)al kyl group wherein the heterocyclyl noiety is a 4,
5, or 6-nenbered heterocyclyl group conprising up to three 25 heteroatons
sel ect ed woamddz4i1or S and is optionally substituted wpth/GBrdsm3zTFaNo,
hydr oxy, am no, (1-4C)alkyl, or (1-4C)al koxy; (b) a group of the
sub-formula VI: @2-X5-Y2- (VI) WO 2006/ 024841 PCT/ GB2005/ 003355 196
wherein: Y2 is a direct bond or [CR19R20]y wherein integer y is 1 or 2
and R19 and R20 are both hydrogen or94 (1-2C) al kyl; X5 is selected from-0-
-C(O-; and 5 Q2 is selected froma 4, 5, or 6- menber ed het er ocycl yl
group corrprl sing up to three heteroatons selected.fro O,or S, and

which is unsubsepai@dR@plkylgopp the sy mpely Qfﬁ@lf’lblstw&ly‘@ﬁ%?ﬁ tuents

sel ected fromth
(140 al kyl . or CLtae ﬁg@?ﬂd @%egp%%%@tﬁ&ylwzag %%%é?oé%sﬁmﬁgg o the

het er ocycl yl rmhelbycyaao,ahy@xo@,, aminod { Me@edicydcorid4énNakyxy;yl group conprising
up to three heteroatons selected fromN, 0 or S, and is optionally

substituted withaans, drE-ibidercd HefkddyuBNoup ebmptisidg b t6 thaee héierogiomsp
consi sting of hal o, cyano, hydroxy, am no, C) al kox
and, sif said het epledgéfipe Ni Q@r Sofnst Whish lsamﬁil?ﬁtﬁk‘})@ﬁio‘él%/%”t“@nw P%eatr‘?l tr )c/)’gen
12 0r 3w ARoRE Y eaB Hon T BRI UEN G P kRS ©
(1-4C) al kyI hydraﬁﬁlyc(, 114C)ailkj<lyb1; (1¢)aRpaykenyl , (1-4C)al | canoyl, ( 1-
a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is carbon-
linked to the alkyl group and is either selected from the group consisting of a
10 furanyl, tetrahydrofuranyl, pyranyl, tetrahydropyranyl, pyridinyl, pyrazinyl,
thiazolyl, indolyl group, each of which is unsubstituted or substituted with one
to three substituents selected from the group consisting of halo, cyano,
hydroxy, amino, (1-4C)alkyl, halo(1-4C)alkyl or (1-4C)alkexy, or the
heterocyclyl moiety is selected from 1,3-dimethyl-1H-pyrazol-5-yl, 3,5-
15 dimethyl-1H-pyrazol-4-yl, and 1-methyl-1H-imidazol-4-yl;

a group of sub-formula III:
R°R'N-[CR*R].-X*-[ CR®R"]¢-
I
wherein:
20 X2 is selected from a direct bond, or -O-;
integer c is 1, 2 or 3;
integer d is 0, 1, or 2;

each R®, R', R® and R" group present is independently selected
from hydrogen or (1-2C)alkyl;

25 R’ and R!? are independently selected from hydrogen, (1-
4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-2C)alkyl, or R’
and R are linked so that, together with the nitrogen atom to
which they are attached, they form a 4, 5-, or 6-membered non-

aromatic heterocyclic ring, said heterocyclic ring optionally



4 Q) alkoxy- (1-4 C) alkyl; an aryl group which is optionally substituted
with hal o, cyano, hydroxy, am no, (1-4C) alkyl, or (1-4C)al koxy; an

aryl - (1- 2gpabdsyl24sserein the aryl noiety is optionally sgaiB2besoessss25 with
hal o, cyano, hydroxy, am no, (1-4C)alkyl,orl-4C)al koxy; a 4, 5, or

6- member ed heterocyclyl group conprising up to three heteroatons sel ected
fromN, O or S and which is unsubstltuted or substituted with one to
three substituents selected fromthel®roup consisting of halo, cyano,
hydroxy, am no, (1-4C) alkyl, or (1 WD 2006/ 024841 PCT/ GB2005/ 003355 197
4C) al koxy; a heterocyclyl - (1 2C) al kyl group wherein the het ero noi ety
is a 4, 5 or 6-menbered kemprisivgchyidifenipthesitsrgcnatpyn thwhis

het eroat ons sel ected from Nio O o&ej%epké}%&s[wg?&ﬁ "ﬁl: oﬁ&gﬁé&%%degoﬁqnth 5

hal o, cyano, hydroxy, amn oxy; a group of
the formula VII: R23R24N-| (ISRI(RBﬂS‘sI, an(iWHe)rem‘MlémaemcyGlm nbgepeptionally 0, 1, or

2; each R" and RR group present is hydrogen; R23an are each
i ndependent |y sel ect ed froﬁP‘Pﬁ}’(‘}Ft%E}ﬁhmmXYf‘akb))éﬁk‘“g)a%ﬁ' (c) a group of the
formula VII1: 5 B- X6-¥3 (M11) wherein Y3 is a direct bond or

- [ CR25R26] Z wher egrnR 2nd B aretlmkzd w]alam‘geﬂmﬁdwwbe Bt epblieguieh thevel ect ed

from hydrogen or a&e at? CPIC({ kﬁ/ey 'form a 4 to 8-membered heterocyclic ring, said heterocyclic
ring optionally comprising, in addition to the nitrogen atom to which R’ and R®
are attached, one or two further nitrogen atoms, and wherein said
heterocyclylic ring is optionally substituted on carbon by one to three

10 substituents selected from:

(a) halo, cyano, hydroxy, trifluoromethyl, amino, (1-4C)alkyl, hydroxy(1-
4QC)alkyl, halo(1-4C)alkyl, N-[(1-4C)alkyl]amino, N, N-di-[(1-
4C)alkyl]amino,

an aryl group which is optionally substituted with halo, cyano,
15 hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted
with halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

a4, 5, or 6-membered heterocyclyl group comprising up to three
heteroatoms selected from N, O or S, and which is unsubstituted or

20 substituted with one to three substituents selected from the group
consisting of halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-
4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl moiety is a
4, 5, or 6-membered heterocyclyl group comprising up to three
25 heteroatoms selected from N, O or S and is optionally substituted with

halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;
(b)  a group of the sub-formula VI:
QX5-Y

(VD)



X6 is selected from-0- or -C(O-, if Y3 is -[CR23R24]i , and if Y3 is a
20 direct bond, X6 is selected from-S-, -SO, -S2- or -C(O-; and @B is
sel ect ed woameok4s4C) al kyl , (3-6C)cycl oal kyl, (3-6C)cycl earldaeb¢sloo3sZ€) al kyl ,
a 4, 5, or 6-nenbered heterocyclyl group conprising up to three

het eroatons selected fromN, O or S, and which is 25 unsubstituted or
substituted with one to three substituents selected fromthe group
consisting of halo, nitro, cyano, h%/%ﬁ oxy, am no, (1-4C) al kyl,

hydr oxy(1-4C)al kyl, hal o(1 WO 2006/ 024841 PCT/ GB2005/ 003355 198 4C) al kyl
(1-4Q) al koxy; a heterocyclyl-(1 -2C) al kyl group wherein the heterocyclyl
moiety is a 4, 5, or 6viseered heterocyclyl group conprising up to three
heteroatoms selected fromN, 0 or S, andlgi 5 optionally substituted, with
hal o, nitro, cyano, h)bﬂzrieﬁﬁ,lre@tr’ﬂondpr—KQR-R%]yaWhyﬂeiniﬁ%@b}()ﬁ% jonZpad Ryl

hal o(1-4C) al kyl , (1- 4Q)alkoxy. ..and wher ei on-aromati c heterocyclyl
grgup within a Rb sut%'%lia{ u%rﬁgﬁbglralyglﬁogegﬁtri(g'%gﬁ%ikyﬂbears 1 or 2 oxo
substituents. 10 5. A gonpaund accordin any one of clains 1 to 3,
wherein Rib is select égﬁolﬁlsglﬁ‘iqedgf’?'ﬁ&?d’ffg‘a@? ino, (1-4CQalkyl; or (ii) a
group of sub-formula 11, R?RBN—&CV\Rb]a X-[CWRIb- 15 (I1) wherein: X1 is
sel ected from a di rectQbisseleged P integer ais 1, or 2

a4, 5, or 6-membered heterocyclyl group comprising up to
three heteroatoms selected from N, O or S, and which is
unsubstituted or substituted with one to three substituents

selected from the group consisting of halo, cyano, hydroxy,
10 amino, (1-4C)alkyl, or (1-4C)alkoxy;

a heterocyclyl-(1-2C)alkyl group wherein the heterocyclyl
moiety is a 4, 5, or 6-membered heterocyclyl group comprising
up to three heteroatoms selected from N, O or S, and is
optionally substituted with one to three substituents selected

15 from the group consisting of halo, cyano, hydroxy, amino, (1~
4C)alkyl, or (1-4C)alkoxy;

and, if said heterocyclic ring comprises a nitrogen atom then said nitrogen is
optionally substituted by one or more substituent groups (for example 1, 2 or

3), which may be the same or different, selected from:

20 (a) (1-4C)alkyl, hydroxy(1-4C)alkyl, (2-4C)alkenyl, (1-4C)alkanoyl, (1-
4C)alkoxy-(1-4C)alkyl;

an aryl group which is optionally substituted with halo, cyano,
hydroxy, amino, (1-4C)alkyl, or (1-4C)alkoxy;

an aryl-(1-2C)alkyl wherein the aryl moiety is optionally substituted
25 with halo, cyano, hydroxy, amino, (1-4C)alkyl,or1-4C)alkoxy;

a4, 5, or 6-membered heterocyclyl group comprising up to three
heteroatoms selected from N, O or S, and which is unsubstituted or
substituted with one to three substituents selected from the group
consisting of halo, cyano, hydroxy, amino, (1-4C)alkyl, or (1-



integer b is 0, 1, or 2; 20 each Ra, Rb, Rc and Ra group present is

i ndependently selected fromhydrogen or (1-2Calkyl; R7 and R8 are

i ndependemdl2gocaelsmet ed from hydrogen; (1-6C)al kyl; hydr exy/(GB20e6@oadsky! ;
(2-4C)al kenyl ; (3-6C)cycloal kyl; (3-6C)cycloal kyl (1-2C)al kyl; (1- 4C)

al koxy(1-4 Qalkyl; 25 a phenyl (1-2C) al kyl group, the phenyl noiety of
which is optionally substituted by (1 4C) al koxy; tetrahydrofuranyl; WO
2006/ 024841 PCT/ GB2005/ 003355 199 al%fet er ocycl yl - (1- 2C) al kyl group wherein
t he heterocyclyl noiety is carbon- linked to the alkyl group and is either
selected fromthe group consisting of a furan-2-yl, tetrahydrofuran-2-yl,
t et rahydr opyran-4-yl, 453%11(@% 3-yl, pyrazin-2- yl, thiazol-2-yl, indol-3-yl
group, each of which is unsubstituted or substituted 5 with one to three
substituents sel ected aﬂretnnmdyhbflgtéahalksdrgswlgxwhqemfthﬁhﬁerocydyl m@)e@l IR@ , or

hal o( 1-4C) al kyl t het e t t.ed
diamce)'g hyl )1I6—1|- pgrazglr 5- yP e hﬁﬁ@qcﬁf @?gﬁgoﬁggﬁng%ggﬁrmt hyl -1 H

i m dazol -4-yl; a groume&ioawﬁs Médml forh N, ‘0 308, RABRINopibiedRly] sabsuted GRGRN] a-
(') wherein: X2 is selected froma di rect bond Integer c is 1, or 2;

15 imteger d is 0, or halo, e¥ame, RedropRamigp, éhdcﬁalkylml‘cﬂpﬂ@ﬁﬁ‘%ht i's
i ndependently selected from hydrogen or (1-2C)alkyl; RO and R10 are
i ndependent | y sel(ext ed gioupnofitheifoogels, VII1 -
R23R24N_[CRmRn]h_
(V1)
wherein
10 integer his 0, 1, or 2;

each R™ and R" group present is hydrogen;

R%and R are each independently selected from hydrogen or
(1-4C)alkyl; or

(¢)  agroup of the formula VIIL:
1 5 Qs_X6_Y3_

(VIID)

wherein Y is a direct bond or —[CR25R26]Z- wherein z is 1 to 2 and R*

and R?® are independently selected from hydrogen or (1-2C)alkyl;

X is selected from -O- or -C(O)-, if Y3 is —[CR23R24]Z-, andif Y’isa
20 direct bond, X° is selected from —S-, -SO-, -SO,- or -C(0)-; and

Q3 is selected from (1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-
2C)alkyl,

a4, 5, or 6-membered heterocyclyl group comprising up to
three heteroatoms selected from N, O or S, and which is

25 unsubstituted or substituted with one to three substituents
selected from the group consisting of halo, nitro, cyano,
hydroxy, amino, (1-4C)alkyl, hydroxy(1-4C)alkyl, halo(1-



4C) al kyl, or R9 and R10 are linked so that, together with the 20 nitrogen
atomto which they are attached, they forma pyrrolidinyl, or piperidinyl
ring; or Wo aewh2i1are |inked so that, together wi th thecmidBoegansasomto
which they are attached, they forma 4 to 8-nmenbered heterocyclic ring
selected fromthe group consisting of azetidinyl, pyrrolidinyl,

pi peridi nyl, piperazinyl, 3 25 azabigycl o[ 3. 1. 0] hexyl,

hexahydr opyrrol o[ 3, 4-c] pyrrolyl, 7- abi cycl o[ 2. 2. 1] heptyl, and
2-azabicycl o[ 2. 2. 2] octyl, and wherein said heterocyclylic ring is
optionally substituted on carhon by one to three substituents selected
from (a) halo, hydroxy, tﬂﬁé@ﬁﬂf%ﬁ@gﬁﬁﬂﬁy(l-4C3alkyI, hydr oxy( 1- 4C) al kyl ,
N-[(1 WD 2006/ 024841 PCT/ GB2005/ 003355 200 4C) alkyl] amno, NN-di-[(
-4C)al kyl] amino, a phenyl adetsugeyahil-€2Cladigrempayhsrenthe beterocddYhi t h hal o;

pyrrolidinyl, norpholinyl, pi.perazinyl ﬁg& L 4L
(1-40Q al kyl, or pyridinyl PP%&?&&&%’”%PS%{I% t %M%%%Q?%Y%{O?%%f)&&g X5-Y2
(VI) wherein: Y2 is a dir eptto flasehetd@atémsisslestet éoreN, Oraf, af{ ) - ; and Q

is selected frompyrrolidinyl, or rpholinyl; and, if said, heteracyclic
ri ng sconprises a nitrogen éPBﬁ?@héggggwadNﬂgvﬁﬂ%ﬁm?§Cy@ﬁ¥¥8ﬂ83¥jmnn&

substituted by one or nore subsijitug FOURSall P ha® p.m;%g@k ,(12 or  3),
whi ch nmay be the sane or di(?féb?en%,’ gaerlog}(,:(t Le”(??rgm a1 (a (}%-(40) al kyl ,
hydr oxy(1-4C)al kyl, (2-4C) ddhkyky, (1- 4r)al kanoyl, (1- 4 C al koxy-(1-4
O al kyl ;

and wherein any non-aromatic heterocyclyl group within a R substituent group

optionally bears 1 or 2 oxo substituents.
10
5. A compound according to any one of claims 1 to 3, wherein R is selected from:
(i) hydrogen, amino, (1-4C)alkyl; or
(i)  a group of sub-formula II:
R'R®N-[CR*R"],-X'-[CR°R%];-
15 an
wherein:
X! is selected from a direct bond or -O-;
integer ais 1, or 2;
integer bis 0, 1, or 2;

20 each R?, R®, R® and R? group present is independently selected from hydrogen
or (1-2C)alkyl;
R and R® are independently selected from hydrogen; (1-6C)alkyl; hydroxy(1-
4C)alkyl; (2-4C)alkenyl; (3-6C)cycloalkyl; (3-6C)cycloalkyl(1-2C)alkyl; (1-
4C)alkoxy(1-4C)alkyl;

25 a phenyl(1-2C)alkyl group, the phenyl moiety of which is optionally
substituted by (1-4C)alkoxy;

tetrahydrofuranyl;



a phenyl group which is optionally substituted with cyano; a heterocyclyl

group selected frompyrrolidinyl, norpholinyl, piperazinyl, pyrazinyl
pyri m di nyb,2o@nd4gayri di nyl, and wherein said 20 ring i $'cmn}mbw(1'03355gd or
substituted with cyano; (b) a group of the formula VII: R23R24N-[CR''Rn]I|

(M1) wherein 25 integer his 0, 1, or 2; each R and Rn group present is
hydr ogen; WD 2006/ 024841 PCT/ GB2005/ 003355 201 R23and R24 are each

i ndependent |y sel ected from hydrogenl®r (1-4C)alkyl:; or (c) a group of the
formula VII1: @3-X6-Y3- 5 (VIIl) wherein Y3 is a direct bond or

-[ CR25R26] Z wherein z is 1 and R25 and R26 are both hydrogen; X6 IS

-C(O-, if Y3is ah[e@RZ:?F@hrIlZZC)edide grcfupwshﬁrgmath@hqt@r@?Y%ﬂﬁﬁowtxes FaboRe| ect ed

from -SC2- or -
(3-60) cycl oal kyl ; 1%‘?‘1 @3&? %1}1(?910% ?A%Sglreéfeﬁrﬂé’%}ﬂ’%%&g}( ‘ydnmtmg ofa
het erocyclyl gr omanuztﬁl ﬂétr%ﬁi&fuﬁdﬂb}fyl fté,tﬁlhsrdl@pwn -4- xalppymhaBI-yl pﬁazm-n or 2
0X0 substituents. 6. A conpound according tq any .one
\A\hgr ein Rb is sel.dbired- Zf-Ylomdol -3-yhgenupgeash O&Vﬂ%‘ 1 &ﬂ’?‘ﬁ?ﬁtltu”?gt%ﬁllb“ﬁ‘ﬁeg,

ydr oxynet hyl,
1- (ethyl am no) et hyﬁy&kgi%}%?%ﬁ%mﬁ&) %ﬂe?[@a ?%sopr %y a?r%ﬁ%%)tm @f'H%ld“@]) Teehy
Egyg: opr oFy: ami nqb)ﬁkiri]lybr ha(l&(l]ltw)annyh@}r ﬂmtﬂw;droc}(cmmmttuuwe@ﬁﬁdcgmﬂkﬁrl

ope

(2ym3t Eylnp?log;nl 20 Y Wé% yrazo 5— )(, 3% d%etﬁ{l? ﬁg-pyrazglyjl y1, and 1-methyl-1H-

imidazol-4-yl;

a group of sub-formula III:
10 RORN-[CR*R]-X*[ CRER"]4-
(11I)
wherein:

X2 is selected from a direct bond,

integer ¢ is 1, or 2;
15 integer d is O, or 1;

each R, RE, R& and R" group present is independently selected

from hydrogen or (1-2C)alkyl;

R’ and R'? are independently selected from hydrogen, (1-
4C)alkyl, or R® and R are linked so that, together with the
20 nitrogen atom to which they are attached, they form a

pyrrolidinyl, or piperidinyl ring;

or R7 and R® are linked so that, together with the nitrogen atom to which they
are attached, they form a 4 to 8-membered heterocyclic ring selected from the
group consisting of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 3-

25 azabicyclo[3.1.0Thexyl, hexahydropyrrolo[3,4-c]pyrrolyl, 7-
azabicyclo[2.2.1]heptyl, and 2-azabicyclo[2.2.2]octyl, and wherein said
heterocyclylic ring is optionally substituted on carbon by one to three

substituents selected from:

(@ halo, hydroxy, trifluoromethyl, (1-4C)alkyl, hydroxy(1-4C)alkyl, N-[(1-



I'l'yl'am no) met hyl, (di-ethylam no)nethyl, [(ethy
i sopropyl) (iethyl)am no]nmethyl, [(propyl) (nethy
but yl ) (wet2hys/g2as¥i no] met hyl , [ (cycl opr opyl net hyl
cycl obut yl net hyl ) (et hyl ) am no] et hyl ,

2- met hoxyet hyl ) (net hyl ) am no] net hyl,

i sopropyl) (2-nmet hoxyet hyl ) am no] net hyl , [ (2-nmet hoxyet hyl)am no] net hyl ,

? (et hyl ) am no] net hyl , 20
(

(

%

Eet hyl ) (2- met hoxyet hyl ) am no] net hy$0,

(

(

(

b

)
) am no] et hyl ,
am nopaetdB2be5/003355

|
|
)

2- met hoxy- | - met hyl et hyl ) ami no] i nethyl, [(3 25 nethoxypropyl)amni no] net hyl,
3-i sopropoxypr a%l an no] met hyl , [%2- et hoxyet hyl ) am no] net hyl ,

2- i sopr opoxyet Hiylalaninas i ili-[(1-¢S)alkeyliegpr opyl ) ani no] met hyl ,

2- propoxyet hyl )ani no] met hyl, [(2-nethoxy-2- nethyl propyl)am no] et hyl,

i s(2- met hoxyet hyphgayli gnodmehick i offtioRallhsubsbtajast wigh halet hyl ) ani no] et hyl ,

[ (2- hydroxyet hyl ) (et hyl ) am no] met hyl, {[2-(di WO 2006/ 024841

PCT/ GB2005/ 00335 pyrrdG2ingE tdvyplavtingh) paterazidyd optiajatigtshiydtituted with (1-4C)alkyl,
{[2-(di-ethylam no)ethyl] am no}nethyl, {[2-(di-

met hyl ami no) et hylof[PWéﬂlﬁV’] am no} et hyl , {[2-(di-ethyl ami no) et hyl ][ net hyl ]
am no}methyl,  {[2-(di-nethylam no)-1-(methyl) ethyl] am no} methyl,
azetisdi nyl net hyl (bbyr eaxeun ¢fyhoret roulaNTer i di nyl net hyl |

1- pi peridinylethyl, piperazinyl nethyl, 7-azabicyclo[2.2.1]heptyl nethyl, 2 5
azabi cycl o[ 2. 2. 2] octyl net hyl , {[2- ((%er-XI tdin-1-yl)ethyl Jani no }nethyl,
{[2-(piperidin-1- yl)ethyl]am no }nethyl, (3-fluoropyrrol i di n-1-yl)nethyl,
(4-fluoropiperidin-1-yl)methyl, (3- Hydy oxypyrrolidin- 1-yl)nethyl,
(3-hydroxypi peridin-1-yl)nmethyl, (4-hydroxypiperidin-I- yl)nethyl,
(4-trifluoronethyl pi pexheteia: 1-yl ) net hyl,

[ 2, 5-di net hyl pyrrolidin-1-yl]nmethyl, (4- methylpiperidin-1-yl)nmethyl,

(4- hydroxynet hyl pi per i g-Idixbosgidhyl , (3, 3-di methyl piperidin io
1-yl)methyl, [6-(hydroxynethyl)-3-azabicyclo[3.1.0]hex-3-yl]nmethyl, (3-

met hy| am nopyrrol i di n-<ts yl } .
[ 3- (di met hyl ani no) pyr r%l ?ég%%&%@ﬁo]mngt(%r ,anc[i 3.

(di et hyl am no) pyrrol i dinr 1- { hdi n-1-yl) nmet hyl,
Eg er?lyl pi peLi di In-I _-d9| 5%8%%?%%%‘&%‘%%&%@%“’w ) met Kyl) , Y
-(4-f1 uorophenyl)piperidin-1- et hyl .. (3- . s 1 :
pyridin-2-yl pyrr dd}flr%alf}&?fe)r?rcé' ﬁgl%mg (: 9@{1%13?%I‘?oqlﬁr?(geil-a&?%iﬁbegrsiaﬁll nrlltrﬁgeﬁlfrret hyl ,
[4-(2 15 oxopyr r ofdifhnAtiy sublstiftkddessi dHelor Inott kitifeht groups (for example 1, 2 or
(4-pyrrolidin-1-ylpiperidin-1-yl)nethyl (4-pyridin-
ﬁw( pi peLl ld! n-}l- y3)) wbidhyhay g the semp o1 %ﬁ%@%ﬁ%ﬁtﬁdﬁ%i peri di n-1-yl ] net hyl ,
- (mor phol i n- 4-
15 (@  (1-4QC)alkyl, hydroxy(1-4C)alkyl, (2-4C)alkenyl, (1-4C)alkanoyl, (1-

4C)alkoxy-(1-4C)alkyl;

(
[
[
[
[
[
[
[
[
[
[
[

a phenyl group which is optionally substituted with cyano;

a heterocyclyl group selected from pyrrolidinyl, morpholinyl,
piperazinyl, pyrazinyl, pyrimidinyl, and pyridinyl, and wherein said

20 ring is unsubstituted or substituted with cyano;
(b)  agroup of the formula VII:
RZPR*N-[CR™R";-
(VID
wherein
25 integer his 0, 1, or 2;

each R™ and R" group present is hydrogen;



yl car bonyl ) pi peri di n-1-yl ] met hyl, (4-nmethyl pi perazin-1-yl)nethyl,

(4-ethyl pi perazin-1- yl)methyl, [4-(2-hydroxyethyl)pi perazin-1-yl]nethyl,
(4-i sopropyl2pigueaszi n- 1-yl ) met hyl , {4- PCT/GB2005/003355

[ 2- (di met hyl am no) et hyl ] pi per azi n-1-yl } met hyl ,

(4-allyl pi perazin-1-yl)nmethyl, (4 22 acetyl pi perazi n-1-yl)nethyl,

(5- butyryl hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H)-yl)nmethyl, [4-(2-

nmet hoxyet hyl ) pi perazi n-1-yl ] met hyl , 201

[ 4- (1 net hyl sul fonyl ) pi perazi n-1-yl ] nethyl, [4-

(et hyl sul f onyl ) pi per azi n- l;ﬁg ] met hyl, )

[ 4- ( 2- cyanophenyl ) pi per azi k1888 Rivaresach idepensienilyipelected from hydrogen or

2-yl) pi perazi n-1-yl ] net hyl, [ - nopyri di n-2-yl ) pi perazi n-1-yl ] met hyl ,
[ 4- (3- cyanopyrazin-2-yl )pi%ezrfca?%fiﬂ%?yl ] met hyl

(4-pyrimdin-2-ylp perazin- 1=yl et (4-pyrazin 25

2yl pi per azi n- 1- };P% neta'%}‘?l,}p oft}lxe}'onnuli]yblll.

[ 4- (2- ox0- 2-pyrrolidin-1-ylethyl)pipgrazisn-1-yl]nethyl, [4-

(cycl opropyl car bonyl ) pi per azi n- 1-y|‘$ﬁ%ﬂs§/r, {[(1, 3-di net hyl -1 H pyrazol - 5-
yl ) met hyl ] am no } net hyl,

{[2- (B, 5-di met hyl -1 H pyr azol - 4-yl ) et t#Dani no} met hyl ,

[ met hyl (t et rahydrof uran- 2-yl net hyl ) am no] met hyzls,%[ (5- net hyl pyrazi n- 2-

yl ) met hyl ] ai ni no} met hywherein Y- is a direct bond or {CR*R*],- wherein z is 1 and R* and
[6-(trifluoronethyl) pyslsd] n- I hyl}am no)riiethyl, [(4-nmethyl 30

1, 3-t hi azol - 2-yl ) et h;)/if] g{n@nnbnogf‘ﬁ%ﬁgg‘%ﬂ [2-(] -methyl -

1H i m dazol - 4-yl) et hylds am neshyl 53 o o3 . ) 6.

[ (t etrahydr of uran- 2- yl*i @%m#m&%%ﬁ 12y pad g ig g ditsctrhondy Xndst hy |
am no} nmethyl, (tet rasla}édfeg—ﬁ?dﬁlm(Dﬁ@réb mehayl ) am no] net hyl,
(tetrahydro-2H pyran-4-yl am no) net hyl , 2006/ 024841 PCT/ GB2005/ 003355

203 {{2-(2-methyl -1 Hi ﬁfalsel%aﬁéh%ﬁ%%{‘(&i'-i@féh@gﬁ}( B, cloalloyl, or pygrofidinyl,

(2- nmet hoxybenzyl ) am no] net hyl, met’hoxybenzy

{[2-(isopro ' hoxy v - e h Jret hyl . and

[ 2- (et hyl a%&ngﬂggﬁ%gﬁﬂ @Wﬁ% hx}t.e[r(%y?:%ﬁ%%éhw&lgg%%i %u)g%{lélelgr%‘)%e of the
pr ecediapgionilyy bearsiher 2oxo Ribstitusnisel ected from hydrogen, am no,

(1-3C) al kyl, N-(1-3Cal kylam no, and N,N-di-[(1-3Calkyl]am no; 8. A
conpound according to any one of the preceding clains, wherein said
conpound has the general formula IXX N Rib XN NH Rla H

6. A compound according to any one of claims 1 to 3, wherein R is selected from

15 hydrogen, cyano, amino, methyl, hydroxymethyl, 1-hydroxyethyl, (methylamino)methyl,
(ethylamino)methyl, 1-(ethylamino)ethyl, (propylamino)methyl, (isopropylamino)methyl,
(cyclopropylamino)methyl, (butylamino)methyl, (cyclobutylamino)methyl,
(cyclopentylamino)methyl, (1-methylpropylamino)methyl, (2-methylpropylamino)methyl,
(allylamino)methyl, (di-ethylamino)methyl, [(ethyl)(methyl)amino]methyl, .

20 [(isopropyl)(methyl)amino]methyl, [(propyl)(methyl)amino Jmethyl,
[(butyl)(methyl)amino]methyl, [(cyclopropylmethyl)amino]methyl,
[(cyclobutylmethyl)(methyl)amino]methyl, [(2-methoxyethyl)(methyl)amino]methyl,
[(isopropyl)(2-methoxyethyl)amino]methyl, [(2-methoxyethyl)amino]methyl, [(ethyl)(2-
methoxyethyl)aminoJmethyl, [(2-methoxy-1-methylethyl)aminomethyl, [(3-

25 methoxypropyl)amino]methyl, [(3-isopropoxypropyl)amino]methyl, [(2-
ethoxyethyl)aminoJmethyl, [(2-isopropoxyethyl)amino]methyl, [(3-
ethoxypropyl)amino]methyl, [(2-propoxyethyl)aminomethyl, [(2-methoxy-2-
methylpropyl)aminoJmethyl, [bis(2-methoxyethyl)aminoJmethyl, [(2-
hydroxyethyl)(ethyl)amino]methyl, [(2-hydroxyethyl)(methyl)amino|methyl, {[2-(di-



NO 10 I X wherein Rlais as defined in claiml1 or claim3, and Rbis as
defined in claiml or any one of <clains 4 to 6. 9. A conpound according to
cl ai m 8, wbenei/n4ddiia i s hydrogen or (1-3C) al kyl. 15 1@CTASB200500833d
according to any one of the preceding clains, wherein said conpound has

t he general fornula X shown bel ow. WO 2006/ 024841 PCT/ GB2005/ 003355 204
RRb CN NHNH2 No X wierein Rbis as defined in claim1l or any one of
claims 4 to 6. 5 11. A conpound accorze?ng to any one of clains 2 to 7,
wherein Rb is hydrogen and Ric is hydrogen. 12. A conmpound according to
any one of clainms 2 to 7, wherein Rrb is hydrogen . and Rla is selected from

hydr ogenetbylafrinadethlilagyino - methyB {[A(dwHpdamiaolh 130 japsthydn d 2dfli-t he

]IC\I? l( |2 f"é"‘rﬁr{%}}gﬁ%‘%ﬁ ?tﬁgl‘_] ﬁ?&ﬁgﬁ%&é ﬂﬁéti'?iyf X{f’?&@—ﬁh&f’a@nﬂﬁ@)&ﬂyl]@%@ﬁ?ﬂ%ﬂﬁic} methyl,

{ 3- cyang2§di-fthindrianye(thythy Bethiddmitio pratthyl, pyetiditiybmathyl, pytrehidiapintéyl, _

!\L (2 ﬁ”@g&&?ﬁ%@ﬁ;ﬁﬁ%&%&% e Aoty LR B 3 Hdp il ienzam de

{3- cyangBrl (8 3y RhARYI di2phebhidiet-Piybhpyshislb inmyl, § PROAsFH L1 -
yl)ethyl]amino}methyl, (3-fluoropyrrolidin-1-yl)methyl, (4-fluoropiperidin-1-yl)methyl, (3-
hydroxypyrrolidin-1-ylymethyl, (3-hydroxypiperidin-1-yl)methyl, (4-hydroxypiperidin-1-
yl)methyl, (4-trifluoromethylpiperidin-1-yl)methyl, [2,5-dimethylpyrrolidin-1-ylJmethyl, (4-
methylpiperidin-1-yl)methyl, (4-hydroxymethylpiperidin-1-yl)methyl, (3,3-dimethylpiperidin-

10 1-yDmethyl, [6-(hydroxymethyl)-3-azabicyclo[3.1.0]hex-3-yljmethyl, (3-
methylaminopyrrolidin-1-yl)methyl, [3-(dimethylamino)pyrrolidin-1-yljmethyl, [3-
(diethylamino)pyrrolidin-1-yl]methyl, (3-phenylpyrrolidin-1-yl)methyl, (3 -phenylpiperidin-1-
yl)methyl, (4-phenylpiperidin-1-yl)methyl, [3-(4-fluorophenyl)piperidin-1 -yllmethyl, (3-
pyridin-2-ylpyrrolidin-1-yl)methyl, (4-morpholin-4-ylpiperidin-1-yl)methyl, [4-(2-

15 oxopyrrolidin-1-yl)piperidin-1-yl]methyl, (4-pyrrolidin-1-ylpiperidin-1-yl)methyl, (4-pyridin-
4-ylpiperidin-1-yl)methyl, [(4-methylpiperazin-1-yl)piperidin-1-yljmethyl, [4-(morpholin-4-
ylcarbonyl)piperidin-1-ylJmethyl, (4-methylpiperazin-1-yDmethyl, (4-ethylpiperazin-1-
yl)methyl, [4-(2-hydroxyethyl)piperazin-1-yljmethyl, (4-isopropylpiperazin-1-yl)methyl, {4-
[2-(dimethylamino)ethylJpiperazin-1-yl}methyl, (4-allylpiperazin-1-yl)methyl, (4-

20 acetylpiperazin-1-yl)methyl, (5-butyrylhexahydropyrrolof3,4-cpyrrol-2(1H)-yl)methyl, [4-(2-
methoxyethyl)piperazin-1-yl]methyl, [4-(methylsulfonyl)piperazin-1-ylJmethyl, [4-
(ethylsulfonyl)piperazin-1-yllmethyl, [4-(2-cyanophenyl)piperazin-1-ylJmethyl, [4-(pyridin-
2-yl)piperazin-1-ylJmethyl, [4-(3-cyanopyridin-2-yl)piperazin-1-yl]methyl, [4-(3-
cyanopyrazin-2-yl)piperazin-1-ylJmethyl, (4-pyrimidin-2-ylpiperazin-1-yl)methyl, (4-pyrazin-

25 2-ylpiperazin-1-yl)methyl, [4-(2-0x0-2-pyrrolidin-1-ylethyl)piperazin-1-yljmethyl, [4-
(cyclopropylcarbonyl)piperazin-1-ylJmethyl, {[(1,3-dimethyl-1H-pyrazol-5-
yl)methylJamino}methyl, {[2-(3,5-dimethyl-1H-pyrazol-4-yl)ethyl]amino}methyl,
[methyl(tetrahydrofuran-2-ylmethyl)aminoJmethyl, [(5-methylpyrazin-2-
yl)methyl]amino}methyl, [6-(trifluoromethyl)pyridin-3-yljmethyl} amino)ethyl, [(4-methyl-

30 1,3-thiazol-2-yl)methyl]amino}methyl, [2-(1-methyl-1H-imidazol-4-yl)ethylJamino}methyl,
[(tetrahydrofuran-2-ylmethyl)amino]methyl, [(5-methyl-2-furyl)methyl]amino} methyl,
(tetrahydro-2H-pyran-4-ylmethyl)amino]methyl, (tetrahydro-2H-pyran-4-ylamino)methyl,



N- (2- am nophenyl ) - 4-

{3-cyano-5-[ (di et hyl am no) net hyl ] pyri di n-2-yl } benzam de;

N- ( 2- ai niwopbhemehssi4- [ 3- cyano- 4- net hyl - 6- (4- net hyl pi per ®zirGBRogs/gop3ssi di n- 2-
yl ] benzam de;

N- (2- am nophenyl ) - 4-[ 3- cyano- 5- (pyrrolidin-1-yl met hyl ) pyridin-2-yl] benzam d
e; N (2-am nophenyl)-4-

{3-cyano-5-[ (3-phenyl pyrrolidin-1-yl )Qr%?t hyl ] pyri di n-2-yl } benzam de; 20

N- ( 2- am nophenyl ) - 4-

{3-cyano-.5-[ (4:i r.opyl.pi in-1-yl hyl ] pyridin:2-.yl}benzam de;
N-(2-a m? [r%()(ﬁﬁéﬁtw]? ﬁg T@éyﬁﬁ%ﬁgprﬁﬁgﬁ z%@%ﬁéi’@?%@?ﬁnﬁﬁ%@gﬂy F(]Sb enzani de
. VO 20R6{H<g8hdy INalineBA/ p3Pni Ry MhdRahenyl ) - 4-

{3- cyan{?%- (3- et Eyl i per g}?l’ (g-&:i(?%%orret hjﬁyﬁ%"?mﬁﬁyﬁ? benzami de;

N-(2- an{qdm[immy)e}hms-y rghyly and R-(miethgemidopétherdmiethyl. |

-yl ) et hyl ] pyri di n-2-yl } benzam de; N-(2-am nophenyl) - 4-

{3-cyan-5-[ (3-pyridin-2-ylpyrrolidin-1-yl)nmethyl]pyridin-2- yl}benzam de; 5
N- (2- am nophenyl ) -4-(3-cyan-5-{[ (2R, 5R) - 2, 5-di net hyl pyrrolidi n-1-yl]rneayl }
pyridsn72- yh)doamoand sieordihg & @iy oneplieryrdceding claims wherein R'® is selected
{3-cyan-5-[(4- hydroxypi peridin-1- ¥I %met h){l ] pyridin-2-yl 1benzai ni de;

N- ( 2- anfrAsdHERRgen. guing, (cifalalkyt N-(-3C)alkylamino, and N,N-di-[(1-3C)alkyl]amino;
[4-(trifluoronethyl)piperidin-1-yl]nethyl } pyridin-2- yl)benzam de; io

N- (2- am nophenyl) - 4-

{3-cyano-5-[ (4- nor phol i n-4-yl pi peridin-1-yl)nethyl]pyridin-2- yl}benzam de;
N- ( 2- anBnopharphipodad §ccdrdigy tmanyone of (i®, préceding claims, wherein said compound

- di et hﬁlspth eri dilr}- 1-yl )pethyl ] pyridin-2- yl}benzam de;

N- ( 2- ar A gﬁ%‘??ﬁ)%’!%i%- azetidin-1-yl methyl)-3-cyanopyri di n- 2-yl ] benzani de

1s
NH
yriﬁi n- 2% 50 yl ) benzani de;
O

N- (2- am nophenyl ) - 4- ( 3- cRamo- 5-
wherein R'? is as defined in claim 1 or claim 3, and R'®is as defined in claim 1 or any one of

yl } benzam de; N-(2-am nophepy
{[ (cycl obut yl net hyl) ( mret Rtl2) am

10

X

claims 4 to 6.
9. A compound according to claim 8, wherein R' is hydrogen or (1-3C) alkyl.
15

10. A compound according to any one of the preceding claims, wherein said compound

has the general formula X shown below:



N- ( 2- ar ni nophenyl ) - 4- (3-cyano-5- {
[ (2- met hoxyet hyl ) (net hyl ) am no] net hyl } pyri di n-2- yl)benzam de;

N- ( 2- anmi nwphewwyi2)ssd- (3- cyano-5- {[(3S') - 3- (di net hyl am nerpyaB2005/@5355 |

-yl ] met hyl } pyridin-2- yl)benzam de; 25

N- (2- am nophenyl ) - 4- (3-cyano- 5-{[ (i sopropyl ) (2- met hoxyet hyl ) am no] net hyl } py
ridin-2- yl)benzam de; WD 2006/ 024841 PCT/ GB2005/ 003355 206

N- ( 2- am nophenyl)-4- {3 -cyan-5 204

-[ (4-pyridin-4-ylpiperidin-1-yl)nethyl]pyridin-2- yl}benzam de;

N- (2- am nophenyl )-4-[5 - 17-azabi cyclo [2.2.1 Jkept-7-ylnmethyl)-3
-cyanopyridi n-2- yl]ben Ri de: s

CN - -
cycl opropyl et hyl ) ai ni no] net hyl } pyri di n- 2
- yl)benzam de; N-(2-am nophenyli)-4- [ 5 -(2-azabicyclo [2.2.2]

N- (2- am nophenyl ) - 4-[ 3- cyano- 6- net er iNcJ—il%- 1-yl ethyl)pyridin-2-yl
] benzam de; N-(2-am nophenyl)-4-( z 4-84- et hyl pi perazi n- |
-yl)piperidin- | -yl]methyl}pyridin- 10 24yl)be de;

N- ( 2- am nophenyl ) -4-(3-cyano-5- { o)

[ 1 sopropyl (nmet hyl)am no] net hyl } pyri di n-2-yl) benzam de;

N- ( 2- am nophenyl ) - 4- ( 3- cyano- 5-

{[ et hyl (2- net hoxyet hyl ) am no] net hyl } p¥i di n-2- yl) benzam de;

N- ( 2- am nophenyl ) - 4- ( 3- cyano- 5-

{ [ met hyhheprioBy i} asilefoledt bigin) pyor aoly onPofdldiberiziadl de; i s

4-{5-[(4-allyl pi perazin-1-yl)methyl]-3-cyanopyridi n-2-yl}-N(2-am nophenyl)
benzarni de; N-(2-am nophenyl)-4-(3-cyano-5- {

[ 4- (2- met hoxyet hyl ) pi perazin-1-yl ] et hyl }pyridin-2- yl)benzam de;

N- ( 2-sami nophegthpoutid bdckyiap & 5113( dnd ol HinEBUEY! RHRER)EL H‘é’ﬂl}‘cﬁ(ﬁ}}éﬁ%d R"is

} et hyl ) pyridin-2- yl]benzai nide; 20 N (2-am nophenyl)-4-"[3 -cyano-5

- ({[ 2- bednegery| ani no) et hyl ] ami no} net hyl)pyridin-2- yl]benzamn de;

(1-gHp
a- 5N

12. A compound according to any one of claims 2 to 7, wherein R'® is hydrogen and R'®is

selected from hydrogen or (1-3C)alkyl.

10
13. A compound which is any one of the following:
N-(2-aminophenyl)-4-(3-cyanopyridin-2-yl)benzamide;
N-(2-aminophenyl)-4-{3-cyano-6-[(2-hydroxyethyl)amino]-4-methylpyridin-2-yl} benzamide;
N-(2-aminophenyl)-4-[3-cyano-5-(piperidin-1-ylmethyl)pyridin-2-yl Jbenzamide;

15 N-(2-aminophenyl)-4- {3-cyano-5-[(4-methylpiperidin-1-yl)methyl|pyridin-2-yl} benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(diethylamino)methyl]pyridin-2-yl} benzamide;
N-(2-aminophenyl)-4-[3-cyano-4-methyl-6-(4-methylpiperazin-1-yl)pyridin-2-yl]benzamide;
N-(2-aminophenyl)-4-[3-cyano-5-(pyrrolidin-1-ylmethyl)pyridin-2-yl]|benzamide;
N-(2-aminophenyl)-4-{3-cyano-5-[(3-phenylpyrrolidin-1-yl)methyl|pyridin-2-yl} benzamide;

20 N-(2-aminophenyl)-4- {3-cyano-5-[(4-isopropylpiperazin-1-yl)methyl]pyridin-2-

yl}benzamide;

N-(2-aminophenyl)-4-[3-cyano-5-(piperazin-1-ylmethyl)pyridin-2-ylJbenzamide;



Z

2- am nophenyl ) - 4- ( 3- cyano- 5-

2-pyrrolidin-1-ylethyl)am no] net hyl } pyridin-2- yl)benzam de;

2- am nwpheswy2)ss4- ( 3- cyano- 5- PCT/GB2005/003355
2- pi peridin-1-yl ethyl)am no] methyl }pyridin-2- 25 yl)benzamn de;
2-
- (
6

z

~=
—

am nophenyl ) - 4- (3- cyano- 5- {
3-cyanopyridi n-2-yl) pi perazin-1- %; nmet hyl } pyri di n-2- yl)benzam de; WO
/024841 PCT/ GB2005/ 003355 207
2 am nophenyl ) 4- [3 cyano- 5- ({4-[ 2- (di met hyl am no) et hyl ] pi perazin- | -
ophen

h\?é %HF“ ) ?I?y&) it |§ C‘;byrg%?z g?rﬂdgglieﬂily Pgl?ﬁr 1h3§1PI]1?f'ij;Yl%|PBG1dhnﬁ -yl hepganigsr ni de;
2- an{-FopmErphsnyd)--33cyarS (4 ¢thelpirgrasit-hylawrtind jroridin: 3-yRdensanidesi no] et h

pyridi n- 2-yl)benzam de; N (2-am nophenyl)-4-(3-cyano-5-

2- (V-6 mmmhmﬂbﬂﬂﬁ+qya1(1mfét[@ﬂ>>)rlchm2mdpmlm A pyrnethylBidin-2benzani de;
|
cya:?lo}%%ﬂ? gﬁo%)yl am no) met hyl | pyri di n-2-yl } benzani de; io

2 ORIk 5 5 LR 3 R T BT SRR e B Mgz am de:
(Se@i)%ﬁzéhﬁ&é .no) met hyl ] - 3- cyanopyri di n- 2-yl } benzani de;
N- ( 2- am nophenyl’) - 4-

{ 3- Cyam(ﬁa&frﬁ%ﬁéﬂm’h%b%ﬁwk TEARYdrbBpip a1 ﬁjﬁ&ﬁﬁfp@@dﬁﬁi-yl}benzamide;

N- (2- am nophenyl

ﬁf’( 2 et ?ﬁ%{ﬂf’ R LR BB e Fﬁ@meﬂw Py )

be~. zanienzansidét- {5-[(al | yl am no) met hyl ] - 3- cyanopyri di n-2-yl }
-N- (2-am nophenyl ) benzam de; N-(2-am nophenyl) - 4-
{ 3- cyamp(Bah(yhtBpRNLg FHhds) hbBY 4L fibiheddiil 2-
N (2-am gophen?l )@g)e & 0%i:';mo [gp[ (iéﬂt hyl amﬂgg’) %%]%ﬁhi P] pyr i;l?mdmyzl } benzam de;
N- ( 2- airhsprasmie) - 4-
{3-cyano-5-[ (4- pyrazi n-2-yl pi perazi n-1-yl ) nmet hyl ] pyri di n-2- yl}benzam de;
20 N- (- é&ﬁfamemyl)-443{c3/amyéﬂ($ Sd{pidtRylomeridinhl-ly Pmethy) lpridime-hy| et hyl ]
am no) lfr}ebt |n)1@¥“ di n-2-yl]b enzam de;

Z:EZm*<ZgzZ
S A~ o NN NN N

SN AN e o~

3-

72725

N-(2-aminophenyl)-4-[ 5-(azetidin-1-ylmethyl)-3-cyanopyridin-2-ylJbenzamide;

15 N-(2-aminophenyl)-4-(3-cyano-5-{[4-(2-oxopyrrolidin-1-yl)piperidin-1-ylJmethyl} pyridin-2-

yhbenzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(4-pyrrolidin-1-ylpiperidin-1-yl)methyl]pyridin-2-

yl}benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[(cyclobutylmethyl)(methyl)aminomethyl} pyridin-2-
20 yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[(2-methoxyethyl)(methyl)amino]methyl } pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[(35)-3-(dimethylamino)pyrrolidin-1-yljmethyl} pyridin-2-

yl)benzamide;

25 N-(2-aminophenyl)-4-(3-cyano-5-{[(isopropyl)(2-methoxyethyl)aminoJmethyl} pyridin-2-

yl)benzamide;



N- ( 2- am nophenyl ) - 4- ( 3- cyano- 5-

{[3-(nmet hyl am no) pyrrolidin-1-yl]nmethyl}pyridin-2- yl)benzam de;

N- ( 2- ani nwphewwyi2)s4d- ( 3- cyano-5- { [4-(2-cyanophenyl ) pi pecaaiBrodsiopbisset hyl }
pyridin-2- 25 yl)benzam de; N-(2-am nophenyl)-4-(3-cyano-5-
{[4-(3-cyanopyrazi n-2-yl)pi perazin-1-yl] nmethyl } pyridin-2- yl)benzam de; WO
2006/ 024841 PCT/ GB2005/ 003355 208 N- ég am nophenyl)-4- {3-cyan-5-]

1- (et hyl am no) et hyl ] - 6- met hyl pyri di n2 Yyl } benzam de; N (2-am nophenyl) - 4-
{3-cyan-5-[ (et hyl am no) net hyl ] pyri di n- 2-yl } benzam de;

N (2-am hen -4-(3-cyano-_5- 3R) - 3- hydr ox rrolidin- |-yl]nethyl
pyﬁi di %]—gggwlj%g%\}yi}ﬁ&ﬂé;-%@noﬁ-[(4~{3}[rr(1din-)4-ylpip>éridin— —?fﬁmethyl]pyridin-z-y ] yis

N- ( 2- any 8hk) - 4- (3- cyano-5-{[ (3R)-3-fluoropyrrolidin-1-yl]methyl}pyridi
n- 2- ylr% enzam de; N (2-am nophenyl)-4-(3-cyano- 5-

2-h f; 1: ri.di p-2-, yl ) benzam de;
N (2- o Kot A S 2 R eyt B PAG R
-yl ] metfijpehgymideli n- 2- i o yl)benzam de; N (2-an nophenyl) - 4-
{3-cyan-5-[ (4-pyrimdin-2-yl pi perazi n-1-yl)nmethyl ] pyridin-2- yl}benzam de;
4-( 5'ﬁW{@aﬁﬁﬁ)}bﬁé@iﬁﬂrmg}xﬁdﬁYf{tcd?aoﬁniﬂrﬁneﬁu(l)%nﬁﬁ@]ﬁﬁﬂﬁ@}%ihﬁﬁﬂz am de;
N- (2- am_nophenyl ) - 4-[ 3- cyano- 5- (
(1R) - ]}d){bé’iuf@}lll $:opyl ] am no} net hyl ) pyri di n-2- 15 yl ] benzam de;
(

z—

2- am nophenyl ) -4-[ 3-cyano-5-({[ (1 S)-1-net hyl propyl] am no
} et hy | N03engiophenyl) ] b Aaanticielo[ B2 (22ed@ 2 ylomte)y s Xy dop$ridinergl Benzgmide;
[ 4- (et hyl sul fonyl ) pi perazin-1-yl ] methyl} pyridin-2- yl)benzam de; 20

N- ( 2- ani-@phérphynyl)-133 Cyan-6-nf b5 @-pipbigih.1-Heibytipiridingh ifchydrdiasi no
} et hyl ) pyridin- 2-yl]benzam de;

N-(2-aminophenyl)-4-(3-cyano-5- {[4-(4-methylpiperazin-1-yl)piperidin-1-ylJmethyl } pyridin-

10 2-yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[ isopropyl(methyl)amino Jmethyl} pyridin-2-yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[ ethyl(2-methoxyethyl)amino]methyl } pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[methyl(propyl)amino Jmethyl } pyridin-2-yl)benzamide;
15 4-{5-[(4-allylpiperazin-1-yl)methyl]-3-cyanopyridin-2-y1} -N-(2-aminophenyl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[4~(2-methoxyethyl)piperazin-1-yljmethyl} pyridin-2-

yl)benzamide;

N-~(2-aminophenyl)-4-[3-cyano-5-({[2-(dimethylamino)ethyl]amino } methyl)pyridin-2-

yl]benzamide;

20 N-(2-aminophenyl)-4-[3-cyano-5-({[2-(diethylamino)ethyl]amino } methyl)pyridin-2-

yllbenzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[(2-pyrrolidin-1-ylethyl)amino jmethyl} pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[(2-piperidin-1-ylethyl)aminomethyl} pyridin-2-

25 yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[4-(3-cyanopyridin-2-yl)piperazin-1-yl]methyl} pyridin-2-

yl)benzamide;



N- ( 2- am nophenyl ) - 4- ( 3- cyano- 5-

{[2- (i sopropyl am no) et hoxy] net hyl } pyri di n-2- yl)benzam de;

N- (2- am nwphessyl2)ss4- ( 3- cyano- 5- PCT/GB2005/003355

{[ 2- (et hyl am no) et hoxy] net hyl } pyri di n-2-yl ) benzam de; 25

N- (2- am nophenyl ) - 4- ( 3- cyano- 5- {[ 2- (et hyl am no) et hoxy] net hyl } pyri di n-2-yl)
benzam de; N-(2-am nophenyl)-4-(3- C%éﬂ o 5-met hyl pyri di n- 2-yl) benzam de;

N- ( 2- am nophenyl ) - 4-[ 3- cyano- 4- (di net™hyl am no) pyri di n- 2-yl ] benzam de; WO
2006/ 024841 PCT/ GB2005/ 003355 209

(2 T S AL 7 110

N-(2 any napmenNyyridifd-2(y3befiyanide5- Met hyl pyridin-2 -yl)b enzam de;
N-(2-am Elhgphenyj’% 4- (}g]cyano 5- { [4-(2-o0x0-2-pyrrolidi n- 1

-yleth
y( 2- a%ﬁ%éﬁgﬁﬁ?ﬁ%) %?,{Bcc?g%%-kgi ? %%fﬂy(fz&]ﬁi F%%(ﬁléa%yp er glznl 2n 1-yl ] et hyl}
pyri di rvl?.bengwr)l%ienzam de; N-(2-am nophenyl)-4- (3 cyano- 5 { (1R,
5S) - 6- (hydr oxynet hyl ) - 3-azabi cycl o [3. 1. 0] hex-3- yl]nethyl}
pyri di nv2- yhl)lh!:@hmdj d€3-ciyano-5- {[[2 (d1methy1am1no)ethyl|](methyl)ammo]lmethyl}pyndln—
N-(2- a;q yﬁ@ %C% 4-{3-cyano-5-[ (4- hydr oxynet hyl pi peri di n-1-yl) et hyl ] pyrid

2-
I4n{5 [ (4- acetyl pera2| n-1-yl ) nmethyl]-3-cyanopyridin-2-y N- ( 2- am noph;
V1) B armigRphey - Ms-mnmﬁﬁ{é[ayqd;emm{ung)etmﬁmﬂwl)amﬁnq]methmmmpz i

erldlny’ll b% ayl I pyridin-2-yl } b enz amde; N (2-am nophenyl)- {5-
[ (5- butyry exahydropyrrolo [3,4-c]pyrrol-2(1H) -yl )methyl]-3 15

(1 (2 DRI i éﬁﬁerﬂ LS S G
{\L( gh@ﬁﬁ@%@ﬂﬁ@%}ﬁ) %-615 r{@{tﬁ%@w)m&mﬂﬁ ~GYaNERYIdRiZd} benzamide;

N- ( 2- ami_nophen

{1 (et hyl%&%tgﬂwo)}/)aﬁmﬂbé t[ijbawlmamﬁ)metwljlﬁm&mw@n—zmm@mﬂmopheny| ) - 4-

{3-cyano [ (3-phenyl pi peridin-I-yl)nmethyl]pyridin-2-yl}benzam de;

N- ( 2- anﬁfﬁb—pﬁ@rmﬁynﬂ) 4-{3-cyano-5- [(cyclobutylammo)methyl]pyndm 2-yl}benzamide;

{3-cyano-5-[ (4- phenyl pi peridi n-1-yl ) net hyl ] pyri di n-2-yl } benzai ni de;
N-(2-aminophenyl)-4- {3-cyano-5-[ (isopropylamino)methyl |pyridin-2-yl}benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[ (isobutylamino)methyl|pyridin-2-yl }beu.zamide;

15 4-{5-[(allylamino)methyl]-3-cyanopyridin-2-yl}-N-(2-aminophenyl)benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(cyclopentylamino)methylJpyridin-2-yl} benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(ethylamino)methyl]pyridin-2-yl} benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(4-pyrazin-2-ylpiperazin-1-yl)methyl]pyridin-2-
yl}benzamide;

20 N-(2-aminophenyl)-4-[3-cyano-5-({[2-(dimethylamino)-1-
methylethyl]amino}methyl)pyridin-2-yl]benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[3~(methylamino)pyrrolidin-1-yl]methyl} pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[4-(2-cyanophenyl)piperazin-1-ylJmethyl} pyridin-2-

25 yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[4-(3-cyanopyrazin-2-yl)piperazin-1-yljmethyl} pyridin-2-

yl)benzamide;



N- ( 2- am nophenyl ) -4-(3-cyano-5- {

[ 3-(4-fl uorophenyl ) pi peridin-1-yl]nmethyl }pyridin-2- yl)benzam de;

N- (2- am nwphesw2)ssd- ( 3- cyano-5- { [ 4- (norpholi n-4-yl car lpomdB2pespesisdi n- | -
25 yl ] et hyl } pyri di n-2-yl ) benzam de; N (2-am nophenyl)-4-(3-cyano-5- {

[ 3-(di ethyl am no)pyrrolidin-21-yl]nethyl}pyridin-2- yl)benzam de; WO

2006/ 024841 PCT/ GB2005/ 003355 210 N-(2-am nophenyl)-4-(5- {

[ butyl (et hyl )am no] net hyl} -3 -cyan §ri di n-2-yl ) benzan de;

N- ( 2- am nophenyl ) - 4- (3-cyano- 6- ni tropyri di n- 2-yl ) benzam de;

N- (2-am nophenyl ) -4-[ 3- cyano- 6- (4-fl uaorophenyl ) pyri di n-2-yl ] benzam de,

- ( 6- ar RO ABESRiERY Aoy eap3-13-(glhyloruinolow o pietninyidin 24 beezarside;

N ( 2- ami_nophenyl) - 4- (3-cyano- 5-{[ 4- (cycl opr opyl car bonyl ) pi perazi n-1 -yl | nnet
hy! } py r¥§2-3omnopliey WA z@ndvdeo-SHi ethatemapimstyll jpyridin-2-yl} benzamide;

{3-cyan-5-[ (et hyl am no) et hyl | pyri di n-2-yl } benzam de,

N- ( 2- arVt&prempbpnyl)-#3 eyamos H{ER)-G1y8rakypptrblidinl IHyljyetagh byiidin-2-

yl) met m nal met hyl) pyridin-2-yl]benzam de; io
N ( 2- a%*%%ﬁaé‘%@%’) -4-[3-cyano-5-({[2-(3,5-di nmethyl -1 H pyrazol -4- yl)ethyl]

' hyl. i din-2-yl i de; N-(2-ami h 1) -4-(3- -5-
1T (2 el e e e rdoatn B et 2 i do;
N- ( 2- anjiymepigidt;) - 4- (3- cyano-5- {[(3- net hoxypropyl ) am no] net hyl } pyri di n- 2-
15 yl ) benzam de; N-(2-am nophenyl)-4-(3-cyano-5- {

2- met %ﬁﬁ)‘l ' I i N-2- i ¢le: .
H(Z- anj‘? %%hen II)EI)@BT%1 gglé:%dgX-é{@ﬁﬁ%&%@g@;%@ﬁgéﬁ@gﬂqﬁ %tl&?llr#g}'lﬁg}fl}zﬁyri di n- 2-
yl ) benzd)bedeamid®, N- ( 2- am nophenyl ) - 4- (3-cyano-5- {
[ (3-1sopropoxypropyl)am no] et hyl } pyridin-2- yl)benzam de;
N-(2-aminophenyl)-4-(3-cyano-5- {[4-(ethylsulfonyl)piperazin-1-yljmethyl} pyridin-2-

10 yl)benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[ (4-pyrimidin-2-ylpiperazin-1-yl)methyl]pyridin-2-

yl}benzamide;
4-(5-amino-3-cyano-6-methylpyridin-2-yl)-N-(2-aminophenyl)benzamide;

N-(2-aminophenyl)-4-[3-cyano-5-({[(1R)-1-methylpropyl]amino }methyl)pyridin-2-

15 yl]benzamide;

N-(2-aminophenyl)-4-[3-cyano-5-({[(1S)-1-methylpropyl jamino } methyl)pyridin-2-

yl]benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[4~(methylsulfonyl)piperazin-1-yl|methyl } pyridin-2-

yl)benzamide;

20 N-(2-aminophenyl)-4-[3-cyano-5-({[2-(2-methyl-1H-indol-3-yl)ethylJamino }methyl)pyridin-
2-yl]benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[2~(isopropylamino)ethoxy]methyl} pyridin-2-

yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[2-(ethylamino)ethoxy]methyl} pyridin-2-yl)benzamide;
25 N-(2-aminophenyl)-4-(3-cyano-5- {[2-(methylamino)ethoxy]methyl }pyridin-2-yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-methylpyridin-2-ylbenzamide;

N-(2-aminophenyl)-4-[3-cyano-4-(dimethylamino)pyridin-2-ylJbenzamide;



N- (2- am nophenyl )-4- {3-cyano-5-[({ [6-(trifluoronethyl)pyridin-3-

yl ] met hyl } am no) net hyl ] pyri di n-2-yl } benzam de;

N- ( 2- ami nwpheswi2issd- [ 3- cyano- 5- ({ [ (4- et hyl - 1, 3-t hi azolp€2/G@82005/003355

yl ) met hyl ] am no} net hyl ) pyri di n- 2-yl ] benzam de;

N- (2- am nophenyl ) -4-[3-cyan-5-({[2-(1-nmethyl -1 Him dazol -4- yl)ethyl] am no
} nethyl)pyridin-2-yl]benzam de; WO %886/ 024841 PCT/ GB2005/ 003355 211

N- ( 2- am nophenyl ) - 4- ( 3- cyano- 5-

t et rahydr of uran- 2-yl net hyl ) am no] net hyl } pyri di n-2- yl ) benzam de;

(

2- am h -4<(,3- - 5- . > .
(2- coRBAS BRI P R By i eetine) 2 etz Al Tbenviaside; B
§/|2) ggéag_phen%h@ﬁ%g%%g%ﬂé%ﬁ&[ﬁ&é-| s,o%gg,?)gggz'{a%%%am no] met hyl } pyri di n- 2
t hoxwr opyl,) am nol met hyl } pyridin-2-yl)benzam de;
(2-a % )enyi -(15(3Wmé-@qethylpyndm-}yl)benzamlde;
(
(
5
(
}

~=
—

2- propoxyet hyl ) am no] met hyl } pyri di n-2-yl ) benzami de;
payl)-A33 oyamn S5 §{4-(2-0x0-2-pyrrolidin-1-ylethyl)piperazin-1-

- a1

- et hyl - 2- . t.hyl i t hyl idin-2- yl]b 1 de; i
ngﬁﬁ%%ﬁgwﬁdlﬁliﬁgﬁb@gﬁgd”ﬂ {n(et e%/r Zi%(rjlr ol- gH- py?/a]n- ffimet ﬁyl I) gn‘i r2] met h
I idin- 2- b ide; N-(2-am h | ).-4- .

! Gy A bRy ) oy Pl Y BT RSP pyrvlethet)pyidingnz ani de:

N- ( 2- anjiephemuk) - 4- (3- cyano-5- { o |
[ (2- met’hoxy- 2- et hyl propyl ) am no] net hyl } pyri di n-2- 15 yl)benzam de;

- am - f -2
o1 ot ny ! Janeibbhba i A AT R R SRR kg 5.
{[ bi s( 2Amedthg}kywidigl2) dihenodmidehyl } - 3- cyanopyri di n-2- yl)benzam de; 20 or a

pharmaceutical ly acceptable salt thereof. 14. A pharmaceutical conposition
conplid SVA@ramiPHpRHRd- BCsanelis To-hRdraym e SlpRieridin-1 -yDmethyl]pyridin-2-

yl}benzamide;
4-{5-[(4-acetylpiperazin-1-yl)methyl]-3-cyanopyridin-2-y1} -N-(2-aminopheiiyl)benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(3-hydroxypiperidin-1-yl)methylJpyridin-2-yl} benzamide;

N-(2-aminophenyl)-4- {5-[(5-butyrylhexahydropyrrolo[3,4-clpyrrol-2(1H)-yl)methyl]-3-
15 cyanopyridin-2-yl}benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[(2-hydroxyethyl)(ethyl)amino]methyl} pyridin-2-

yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[(2-methoxyethyl)amino]methyl} pyridin-2-yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[ethyl(methyl)amino]methyl} pyridin-2-yl)benzamide;

20 N-(2-aminophenyl)-4-{3-cyano-5-[(3-phenylpiperidin-1-yl)methyl] pyridin-2-yl}benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[(4-phenylpiperidin-1-yl)methyl]pyridin-2-yl}benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[3-(4-fluorophenyl)piperidin-1-yljmethyl } pyridin-2-
yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[4-(morpholin-4-ylcarbonyl)piperidin-1-

25 yllmethyl}pyridin-2-yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[3-(diethylamino)pyrrolidin-1-ylJmethyl} pyridin-2-
yDbenzamide;



claims 1 to 13 in association with a pharmaceutically-acceptable diluent or
carrier. 25 15. A conpound according to any one of clains 1 to 13 for use
as a nediwereeio248MD 2006/ 024841 PCT/ GB2005/ 003355 212 »6T1/GHBre034m8358f a
conpound according to anyone of clains 1 to 13 in the manufacture of a

medi canment for use in the production of a HDAC inhibitory effect in a
war m bl ooded ani mal such as man. 5 17. A nethod for produci ng a HDAC
inhibitory effect in a warm bl ooded @fnmal, such as man, in need of such
treatment which conprises adm nistering to said aninmal an effective anount
of a compound according to any one of clainms 1 to 13. 18. Use of a conpound
of the Nd?mmpp@m)yl)-ﬁ-(gh{ébumlﬁmﬁﬁwt)am'moqmetay}}eﬁbmpmdinm-ylobzeazmidej o the
treatment or prevention of cancer. 19. A nethod of treating or preventing
cancer NtZ-amieapireylpd @ dyam-Galitrostidin-2s])bevaniide; need of such treat nment
whi ch conprises admnistering to said aninmal an effective anount of a

conpounk-(2emimaphagyl}-4-[aryaan6-(Adfluetophemyl foytidinl B-y1|benARkdd/se of a conpound
according to any one of clains 1 to 13 in the manufacture of a medi canent

for uses-(Gamlie-3,5-@ayaRsyridin-b R )-FNDBLAA k@h?l%%%ﬁnid‘é}“ oi mmune di seases and
all ergic/atopic diseases in a warm bl ooded ani nal such as man. 20 21. A

met hod Qi bi@iphBgy1)-Al3 AFRRS-9r 14 Al 3R ' ind] - in-2-

al l erqgi c/(at opi € lE']%i')sea(ses In a{ngdry?n gf‘ﬁ’?&“éﬁ%té‘%)ﬁ%?&%énuic%ﬂg%ﬁﬁ’éﬁ’%ﬁﬁl 2need of
such t réd¥eneemideshi ch conprises adninistering to said animal an effective
anount of a conpound according to any one of clainms 1 to 13. 25 22. A

pr ocessN{Bampreppenyl)d- {8-canps(dehghonid)ngtyllpotidinm-1) bediathi@s; 0Cess
conprising the steps of: (a) the reaction of a conpound of the fornula (A
WO 200GV Q2484ddopRErTy11818Q94RN83 %13 2B ethyl-1 R yrazol-5-
yl)methyl]amino} methyl)pyridin-2-yl]benzamide;
10 N-(2-aminophenyl)-4-[3-cyano-5-({[2-(3,5-dimethyl-1H-pyrazol-4-
yhethyl]lamino }methyl)pyridin-2-yl]benzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[(2-methoxy-1-methylethyl)amino]Jmethyl} pyridin-2-
yDbenzamide;
N-(2-aminophenyl)-4-(3-cyano-5-{[(3-methoxypropyl)amino]methyl} pyridin-2-
15 yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[(2-methoxybenzyl)amino]methyl} pyridin-2-
yl)benzamide;
N-(2-aminophenyl)-4-(3-cyano-5- {[(3-methoxybenzyl)amino jmethyl} pyridin-2-
yD)benzamide;
20 N-(2-aminophenyl)-4-(3-cyano-5- {[(3-isopropoxypropyl)amino}methyl } pyridin-2-
yl)benzamide;
N-(2-aminophenyl)-4- {3-cyano-5-[({[6-(trifluoromethyl)pyridin-3-
yl]methyl} amino)methyl]pyridin-2-yl}benzamide;
N-(2-aminophenyl)-4-[3-cyano-5-({[(4-methyl-1,3-thiazol-2-
25 yl)methyl]amino}methyl)pyridin-2-yl]benzamide;
N-(2-aminophenyl)-4-[3-cyano-5-( {[2-(1-methyl-1 H-imidazol-4-
yhethylJamino }methyl)pyridin-2-yl]Jbenzamide;



H N (R)mO (R3)n (A wherein Xis a reactive group, wth a compound of
the formula (B) RI' RDb" :IriTIIIIICNRya NMz 5 (B) wherein Ra is
a group Rve las/wdedsined in any one of clainms 1 to 13 or RCEPIGBUFHDB3SS
thereof, Ribis a group Rb as defined in any one of clains 1 to 13 or a
precursor 10 thereof, R' is a group R as defined in any one of clains 1
to 13 or a precursor thereof, Mis a netal, Lis aligand, and 15 integer
zis 0to 3; and wherein if any one dllsaid groups Ra', Rbor Rlo is a
precursor for a Rla, Rib or R group respectively, then said process
thereafter canprises a_step of converting the conpound forned by the

react i {é gﬁ%ﬁ%ﬂ%ﬁd3ﬁWmWhé‘ﬁ6?%@@%?%WVHW%Xhﬁﬂﬁwﬁmmﬁﬁﬂﬁ@ﬂW@@Yﬁﬂbk%ornula
(B) tO-ﬁﬂﬁﬂgﬁﬁHEd of formula (1) (by converting the precursor of any 20 one
of groups Rla, Rlb or Rl group to the appropriate Rla, Rib or Rl' group);

or_ (1) \1BeheashANa95. Saf R IR dnSly el Dl oTeRy h ByritiR 29964020 0

N-(2-aminophenyl)-4-(3-cyano-5- {[(2-isopropoxyethyl)amino}methyl} pyridin-2-
s yl)benzamide;

N-(2-aminophenyl)-4-(3-cyano-5- {[(3-ethoxypropyl)amino]methyl} pyridin-2-yl)benzamide:;
N-(2-aminophenyl)-4-(3-cyano-5-{[(2-propoxyethyl)aminoJmethyl} pyridin-2-yl)benzamide;

N-(2-aminophenyl)-4-[3-cyano-5-({[(5-methyl-2-furyl)methyl] amino ymethyl)pyridin-2-

yl]benzamide;

10 N-(2-aminophenyl)-4-(3-cyano-5-{[(tetrahydro-2 H-pyran-4-ylmethyl)amir:> Jmethyl} pyridin-
2-yl)benzamide;

N-(2-aminophenyl)-4- {3-cyano-5-[(tetrahydro-2 H-pyran-4-ylamino)methyl jpyridin-2-

yl}benzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[(2-methoxy-2-methylpropyl)amino]methyl} pyridin-2-

15 yDbenzamide;

N-(2-aminophenyl)-4-(3-cyano-5-{[methyl(tetrahydrofuran-2-
ylmethyl)amino]methyl} pyridin-2-yl)benzamide;

N-(2-aminophenyl)-4-(5- {[bis(2-methoxyethyl)amino]methyl}-3-cyanopyridin-2-

yl)benzamide;

20 or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 13 in association with a pharmaceutically-acceptable diluent or carrier.

25 15. A compound according to any one of claims 1 to 13 for use as a medicament.



214 LzMR4 H (RZmO (R3)" (O wherein M L and integer z are as defined
for process (a) above, wth a conpound of the fornula (D) s Rlc' R b' CN
R a' N Xvo(Weoshemein Rla', Rib' and Rl are as defi nedptorcroendsss(a)
above and X is a reactive group; 10 and wherein if any one of said groups
Ria', RRb or RRI'is a precursor for a Ra, Rb or Rl group respectively,
then said process conprises an additional step thereafter of converting

t he conpound formed by the reaction 32 3 conmpound of the formula (C) wth
a conpound of the formula (D) to a compound of fornula (1) (by converting
the precursor of any one of groups Ria, Rb or Ric group to the

appr opAPat e Thease of Hcamparnd acqasdige s pryyons of claymg hio Fhmdhe srnufapturgef a

cntor 1 g8 orapat Bl Bt PAR Yy Bon B R85 00500

215 O shutli 49 man.

5 17. A method for producing a HDAC inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective

amount of a compound according to any one of claims 1 to 13.

18.  Use of a compound of the formula (I) in the manufacture of a medicament for use in

10 the treatment or prevention of cancer.

19. A method of treating or preventing cancer in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of a

compound according to any one of claims 1 to 13.

15

20.  Use of a compound according to any one of claims 1 to 13 in the manufacture of a
medicament for use in the treatment of inflammatory diseases, autoimmune diseases and

allergic/atopic diseases in a warm-blooded animal such as man.

20 21. A method of treating inflammatory diseases, autoimmune diseases and allergic/atopic
diseases in a warm-blooded animal, such as man, in need of such treatment which comprises
administering to said animal an effective amount of a compound according to any one of

claims 1 to 13.

25 22.  Anprocess for preparing a compound according to claim 1, said process comprising the

steps of:

(@  thereaction of a compound of the formula (A)



H2N (R3)n (E) with a conpound of the formula (F) RL GR b CN Rla"N CH
(RYmO (F) wherein Ra', Rb" and R' are as defined for process (a)
above, anstowbevmisyii f any one of said groups R a', Ri brcorcBO5®3FS
precursor for a Rla, Rib or Rlo group respectively, then said process
conpri ses an additional step thereafter of converting the conpound 10
formed by the reaction of a conpound,of the fornula (E) with a conpound of
the fornula (F) to a conpound of fo?fﬁJla (1) (by converting the precursor
of any one of groups Rla, Rbor Ricgroup to the appropriate Rla, R b or
We group); and thereafter if necessary: i) converting a conpound of the
formula (1) into another of the foRhul a (I); and/or 15 i1)
renovi ng any protecting groups ; 3 i

formula (D) WD 2006/ 024841 P&
wherein R7 and R8 are as defifed
proviso that R7 and RS ar@&hot hydr
of. 5 (i) reacting, in a suitable sol'vent,

216 NR/\ CN R8 NX (D)
claims 1 to 10, but with the
process conprising the steps
bgtituted acrol ein of

fornula (J), wherein R50 is a (R3),
A)
wherein X is a reactive group, with a compound of the formula (B)
R1c'
R1b'
V% CN

|
Ri”” N ML

Z
5 (B)
wherein

R' is a group R'® as defined in any one of claims 1 to 13 or a precursor

thereof,

R™ is a group R'® as defined in any one of claims 1 to 13 or a precursor

10 thereof,

R'® is a group R' as defined in any one of claims 1 to 13 or a precursor

thereof,
M is a metal,
L is a ligand, and
15 integer z is 0 to 3;

and wherein if any one of said groups R'*, R'™ or R'®'is a precursor for a R, R™® or
R'® group respectively, then said process thereafter comprises a step of converting the
compound formed by the reaction of a compound of the formula (A) with a compound
of the formula (B) to a compound of formula (I) (by converting the precursor of any

20 one of groups R'%, R'® or R'° group to the appropriate R?, R' or R group); or

(b)  The reaction of a compound of the formula (C)



suitable I eaving group, R ell” 50 O wth fornmal dehyde and a conpound of
formula (HH R7 R8 H 10 (H) to forma conpound of formula (L); RS0 R ~N
R8 O (L)wo(ecyo2e®acting, in a suitable solvent and in oe/gnresansssof a
sui tabl e base, the conpound is of forrmula (L) prepared in step (i) above
W th 2-cyanoacetam de to forma conpound of fornmula (M as a netal salt;
and WD 2006/ 024841 PCT/ GB2005/003355 217 R7 -"NCN R8 NO- (M (iii)
converting conmpound (M to conpounds 28¢ fornul a (D) 5 and thereafter, if
necessary, renoving any protecting groups.

LM R4

ZT

(R?),
(R%),

©
wherein M, L and integer z are as defined for process (a) above,

with a compound of the formula (D)

R1¢

1b'
R yZ CN

] \ l
R1a N X

(D)

wherein R', R"™ and R'® are as defined for process (a) above and X is a reactive
group; '

10 and wherein if any one of said groups R'*, R™ or R'® is a precursor for a R'%, R'® or
R group respectively, then said process comprises an additional step thereafter of
converting the compound formed by the reaction of a compound of the formula (C)
with a compound of the formula (D) to a compound of formula (I) (by converting the
precursor of any one of groups R'®, R'™ or R'® group to the appropriate R'?, R'® or R

15 group); or
()  thereaction, in the presence of 4-(4,6-dimethoxy-1,3,5-triazinyl-2-y1)-4-
methylmorpholinium chloride, of a compound of the formula (E)
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HN/[OJ\O/lV

2

(R%),

(E)

with a compound of the formula (F)

R? c'

OH
(R?)m

(¥)

wherein R', R™® and R!® are as defined for process (a) above, and wherein if any one
of said groups R'®, R™ or R'*'is a precursor for a R, R™ or R group respectively,
then said process comprises an additional step thereafter of converting the compound
10 formed by the reaction of a compound of the formula (E) with a compound of the
formula (F) to a compound of formula (I) (by converting the precursor of any one of

groups R, R™ or R'® group to the appropriate R'® R or R' group);
and thereafter if necessary:
i) converting a compound of the formula () into another compound of the formula (I); and/or

15 ii) removing any protecting groups.

23. A process for preparing a compound of formula (D’)
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216
R7\N _ | CN
|
R8 \N X
D)

wherein R’ and R® are as defined in any one of claims 1 to 10, but with the proviso

that R” and R® are not hydrogen, said process comprising the steps of?

5 (1) reacting, in a suitable solvent, a substituted acrolein of formula (J), wherein Rs is a

suitable leaving group,

with formaldehyde and a compound of formula (H)

R7\N/ R®

l
H

10 H)

to form a compound of formula (L);

50
R7 ~ N =
S
R8 O
™)

(ii) reacting, in a suitable solvent and in the presence of a suitable base, the compound
15 of formula (L) prepared in step (i) above with 2-cyanoacetamide to form a compound of

formula (M) as a metal salt; and
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R7\N CN
| |

=

N\~ _
R® N~ "0

M)

(iii) converting compound (M) to compounds of formula (D)

5 and thereafter, if necessary, removing any protecting groups.



