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| NHI BI TORS This invention relates to novel conpounds and their use as
phar maceuwpDaaloes74particul arly as p38 kinase inhibitors, f®@CTtdRe3n035at nent
of conditions 5 or disease states nediated by p38 kinase activity or

nmedi ated by cyt oki nes predueedpr BerthSrmactsmivt.yadf2p38uktbragke. VW have now
found a group of novel conpounds that are inhibitors of p38 kinase.

According to the inv E . i rOMi formula (1): 10
R 0 N—(CHZ)g1 R %Z‘gggﬁr&g%mg??ﬁéﬁo&?g%cg o%#%%ag{%ag%%ag sgl ected from
hydr ogen, C1PBAPIAGFULSAIS BHEPTHIY aHlS kibgssdnigiiiers fobherreaimen) Ph i iASect ed
from C1- 68l koxlisedsgistaipsmmethaied vl pdkyinasgacsitk ermppdiaied by eytokaes prgduced
optional |y sbbshd ddtivied oby3®ki@aser nore Cl-6al kyl groups, phenyl optionally
substituted by up tgdialeRoHOMRE, SBLE 6F Rk e Ew&damt%inﬁmoﬂ%gg@aryl
optionally sx{bstltut ed by up to three groups selected fromR5 and , 20
R2 is sel ect 8% fom hydr ogen, C1_6al kyl and - (CH2)g- C3- 7cycl oal | ¢yl

optional |y substi t ut@8cafingiethsinyetien thereis prgvidest degrapowid of epyHR(Diand Re,
together 10 th the nitrogen atomto which they are bound, forma four- to
si x-menbered heterocyclic ring optional |l substituted by up to three
Cl-6allcyl groups; 25 R3is chloro or me1 hyl; R4 is the group -NH CO R7 or
-CONH (CH2)g-R8; R5 is selected fr ClNGa{dﬁg —RlL- 6al koxy,

-(CH2) g- C3-cycl oal kyl optionally subsyituted by one or nore Cl-6al kyl
groups, -CONROR10, -NHCOR10, - SO2NHR9, - (CH2)5NHSO02R10, hal ogen, CN, OH,
-(CH2) sNRI 1R12, and 30 trifl uoronet R6 @zg sel ected from C 1-6al kyl, C
1- 6al koxy, hal ogen, trifl uoronethyl (CH) sSNR11R12; -1 WD 03/ 068747
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wherein

15 R1 is selected from hydrogen, C1-6alkyl optionally substituted by up to three
groups selected from C1_galkoxy, halogen and hydroxy, Cs.galkenyl, C3_7cycloalkyl
optionally substituted by one or more C1_galkyl groups, phenyl optionally substituted
by up to three groups selected from R and RY, and heteroaryl optionally substituted
by up to three groups selected from RS and RO,

20 R2 is selected from hydrogen, C1.galkyl and —(CHz)q-C3 _7cycloalkyl
optionally substituted by one or more C1_galkyl groups,

or (CHz)le and RZ, together with the nitrogen atom to which they are
bound, form a four- to six-membered heterocyclic ring optionally substituted by up to
three C1._galkyl groups;

25 R3 is chloro or methyl;

R4 is the group -NH-CO-R7 or —CO-NH—(CHz)q-Rg;

R is selected from Cy_galkyl, C1_galkoxy, —(CHp)q-C3.7cycloalkyl
optionally substituted by one or more Cq_galkyl groups, -CONROR10, -NHCORIO, -
SOYNHRY, -(CHp)sNHSO9R 10, halogen, CN, OH, -(CH)NR11R12, and

30 trifluoromethyl;

RO is selected from Cq_galkyl, C1.galkoxy, halogen, triffuoromethyl and —

(CH)NRIIRIZ;



R7 is selected from hydrogen, Cl-6al kyl, -(CH2)qg-C3-7cycloal kyl optionally
substituted by one or nore Cl-6al kyl groups, trifluoronethyl,
- (CH2) r heweroomssh7 optional |y substituted by R13 and/ or RPET/GBUA/00554

-(CH2) rphenyl optignally substituyted y R 3 a 14; i S,. se ected
from hydr ogen, Rg ggjecteddgom dy %S?’@ll 6yt @4289 33&@??9*1%’11 QRfgR 1é§ne or
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R14, and het gpiamaity s@mmé@w R1Subgbi Rl edd bCHRDDrengl optiofdify suBstitated R10
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cont ai ni ng ohetemdttin saleded frivataxygert, onifiseind N-8d > § whereimxdthgeng msylbeur  and
%th R13| : %b%ﬁt)&f&@;duﬁ fmod 1 Qalidydrougsl _6al koxy, - (CH2) q- C3- 7cy%I18al kyl

optional |y substi r i :
-NHCORI 0, hal og i éﬁfge&i&é ?ﬂmﬁ&fg}%@l g;ikgl ugr KCQ{Z&/P§ 7C%eny optionally
substi t ut ed 89t1 YSB‘PS“ﬁ’H RPAC g 9015 hﬁﬁ‘ﬂe&@r‘ﬂfar yl optionally

substitul®d by on®ldris seeatedamdrydiagsn aRl @1 igslkybl ect ed from Cl- 6al kyl ,
Cl- 6al koxy, hal ogepRr11 mhi RISy wpEhbykitian@ nitrddsh bRIZ o RhicRibeyi @e delmelt ed from
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and hal ogen; opf\ona$1yfs&bs§tﬁlhtedl bf basvPmode @ngalkyl grouyss, S@OBNRORA Of NHCOR Y, and” 2;
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1s selected from Cq. 6a1ky1 C1 6a1koxy, halogen, trifluoromethyl and -
NRI11IR1 2,
25 R15 is selected from hydrogen and methyl;
X and Y are each independently selected from hydrogen, methy! and halogen;
Z is halogen;
m is selected from 0, 1, 2, 3 and 4, wherein each carbon atom of the resulting
carbon chain may be optionally substituted with up to two groups selected
30 independently from C1.galkyl and halogen;
n is selected from 0, 1 and 2;
q is selected from O, 1 and 2;
r is selected from 0 and 1; and
s is selected from 0, 1, 2 and 3.
35 According to a further embodiment of the invention there is provided a
compound of formula (IA):

t he



ON(CH2)MRL N3 R4 (1A wherein R, R2, R3, R4 and mare as defi ned
above. According to one enbodi nent of the present invention, Rl is selected
from5 hywoogesg74Cl- 6al kyl , C3-7cycl oal kyl, phenyl opti on&CiryGBalsisit ut ed
by R5 and/or R6, and heteroaryl optionaly substituted by R5 and/or R6,
and R2 is selected from hydrogen, C 1 _palkyl and -(CH2)qg-C3-7cycl oal kyl .
In a preferred enbodiment, Rl is selected from Cl-6al kyl, for exanple

nmet hyl , ethyl, n-propyl, |sopropyl 7 'ﬁyp 0p9$, 1,1- dlnethylpropyl
2,2- 10 dinethyl propyl, 1- ethyl-l-net yl -propyl, n-butyl, isobutyl,
3-net hyl butyl, 1,1 dlnethylbutyl 1, met hyl but yl , 3,3-dinethy|buty|,
2-pentyl or 1-nethy|penty| opti ong substituted by up to three groups
sel ected from Cl-6al koxy, in partlcNLgr Cl- 4al koxy groups such nethoxy or
t - but oxy, halogen, in particular fluon‘ne, and hydroxy; C2-6al kenyl, for
exanpl e C4-6al kenyl such as 3-nethyl but-2-enyl or 1,1 15

di met hyl but - 2-enyl ; C3-7cycl oal k : ally substituted by one or nore
Cl- 6al kyl groups, for exanple cycl yl , cyclobutyl, cyclopentyl or
cycl ohexyl, in particular cyclopropy ot yonal |y substltuted by one or
two Cl-4al kyl groups such as methyl or  etRyl; phenyl optionally
substituted by up to three groups sel ected fron1R5 and R6, for exarfi)e

phenyl Opt'O%Q}dllﬁwbﬁzlﬁyt@mmmla&és%ehhé@goo%bstltuents for exarmle one
or 20 two SUbSt't?fn%%q such as

Cl- 4al koxy, in pa to OB ERP élme}l?éf"gt Sﬁ’rese Eveﬁ’t%| cu ar ed ffloe g)r
chl ori ne, 5t r hydraeem @t 6aMkyL C3.revelyalindanienyl Qﬂtlon @Red on
any position am@héthmarylngﬁondﬂgtsabﬂﬂmtycﬂ prﬁlaud/@)t aubB? uStasvﬂeetbdtf;ormp to three

groups sel ecqgglof &pq;F%ggﬂgmﬁﬁ(cﬁ; Egbneteroaryl optlonally
ferre
e

substituted by on $ ered
het eroaryl such a %\P %drlﬁlg k ,1 Tec I%rﬁ%llll' Al l by C 1-

dal kyl', in parathduthyl. et lsqpﬁ%Py alr?’ie%pé?if ]ppgflg P}élar ment, Rl is
Cl1- 6al kyll9  tonetbylpmplyk 1€@hﬁ laregtyl-peypyh netyitydt isylbutyh3pn@bylbutyl, dolpr opyl |

% rret Ey: Er ?p?dimetﬂlyﬂ;uty@'I@Hﬁﬂétﬂylﬁﬁbﬂ 3,RdidnethymRitily D peogy bs 14mdﬂtyﬁp€niylj sobut yI
met hyl but ylJ

from C3- 7CycI&B My%ﬂﬁﬂmﬁ 'bg)gg@@hﬁ' %BF S%k{(j% | t.ut ag%m apah?cor :?gct :ﬁd
het eroaryl o AN gﬂﬁ%?FQHF@HQMVI g ﬁﬁ) CRe PR Kﬁ' Qe &P 1 ed
enbodi nent, Rydioxys€}.gelkenylf foo axasple &yicsadleanlsuck s A- m@thylbytiﬁpylmw-
cycl obut yb, @)/rﬁétﬁpl@ﬁt Yengli Cayiyoloelkyl aptionalppsubsibtutedrbynel oo proop ¢ . gadloyd
phgny! opt idogd IHE lﬁ 5cﬁwu 1, %lo Iﬁ@l bblhefﬁ}’mtfﬁrt%ldrona' Iy
e el el 8, N b sl i
ethyl; phenyl optionally substituted by up to three groups selected from RS and RO, for
example phenyl optionally substituted by up to three substituents, for example one or
20  two substituents, such as Cq_galkyl, in particular methyl, C1_galkoxy, in particular
methoxy, halogen, in particular fluorine or chlorine, trifluoromethyl, -
(CH2)NRIIR12 or ~(CH2)gNHSO,R10, located on any position on the ring;
heteroaryl optionally substituted by up to three groups selected from R5 and RO, for
example heteroaryl optionally substituted by one or two substituents, in particular a 5-
25  membered heteroaryl such as furyl, thienyl or thiazolyl optionally substituted by Cy.
4alkyl, in particular methyl. In a particularly preferred embodiment, Rl is Cy_galkyl,
for example Co_salkyl, such as ethyl, n-propyl, isopropyl, 1-methylpropyl, 1,1-
dimethylpropyl, 2,2-dimethylpropyl, n-butyl, isobutyl, 3-methylbutyl or 2-pentyl.
In another preferred embodiment, R! is selected from C3_7cycloalkyl, phenyl
30  optionally substituted by RS and/or RY, and heteroaryl optionally substituted by R
and/or RO, In a more preferred embodiment, R! is selected from C3.gcycloalkyl such
as cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, in particular cyclopropyl, and
phenyl optionally substituted by R5 and/or RO. The phenyl may be optionally
substituted by one or two substituents, located on any position on the phenyl ring.




Preferred substituents for the phenyl include Cl-4al koxy, in particular
met hoxy, - (CH2) sNR11l 1R12' and - (CH2)sNHSO2RI 0. In another preferred
enbodi nerwp 0068787 sel ect ed from Cl-6al kyl, for exanple nPETEBOB/00554

1- met hyl propyl, isobutyl, 3-methyl butyl 2, 2- di net hyl | .. and C3 5
7cycl oal kyl éﬁ?fqri?ﬁaspbﬁﬁt%%%fqrﬁﬁ@@nwnﬂﬁ ¢ Gi ﬁgﬁoéy’éﬁpéﬁﬁ’k‘%}{‘&? 57 for

exanpl e  cyc(CHy)gNRL Bb%,lmda{(]?lglz}%tﬂﬁﬁ@z ed by one or two nmethyl groups. In
a further preferrﬁﬁh@tﬁé@ rdreidd enodiBeeR 64 Ribciadaror T 6@dlkyl) for Examsixkanpl e
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i s sel ecped keledredRiOmOREAud RY; alaktjduland-mefbied fietenprdpyth aord, mreayler ably

R2 is hydr 09%9%42!31 PH&ﬁaﬁ su9§tﬁﬁt%55 @b Aﬁmg@ lﬁ%a&mu(a%?emﬁ' and Rz,

together with

f
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C(CH2) g- C3- 7cycl odPRyE E}KthSoleo,
hal ogen, CN, rﬁbgen(a@ﬁ?)tswﬂmhlﬂi@f arahduttdr fdrmmfoamio Isyd—memhelad[hp@f@bfﬁl@d
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propyl groups.
In a preferred embodiment, R3 is methyl.
In a preferred embodiment, R4 is the group -CO-NH- (CHZ) -R8.
In one embodiment of the present invention, R is selected from C1-6alkyl,
35 Cp.galkoxy, ~(CHp)q-C3.7cycloalkyl, -CONRIR1V, -NHCOR10, -SO,NHR?, -
(CH»)NHSO,R10, halogen CN, OH, -(CH){NRI1R12 and trifluoromethyl.
In a preferred embodiment, R is selected from C1_4alkyl, in particular
methyl; Cq_galkoxy, in particular methoxy; -(CHZ)SNHSOZRIO; halogen, in
particular chlorine or fluorine; —(CHz)SNR1 1R12; and trifluoromethyl.
40 In another preferred embodiment, R is selected from C1_4alkoxy, in
particular methoxy, -(CHp)JNR1IR12, and —(CHy)sNHSO,R10.
In a further preferred embodiment, RS is selected from C1-4alkyl, in particular
methyl; Cj_galkoxy, in particular methoxy; halogen, in particular chlorine or fluorine;
and trifluoromethyl.




40 In another preferred enmbodi ment, R5 is selected from Cl4al koxy, in
particul ar nmethoxy, -(CH2)sNR11R12, and - (CH2)sNHSO02R10. In a further
pref erredverdboei7aent, RS is selected from Cl-4al kyl, in pacricaeBacsssnet hyl ;

Cl- 4al koxy, in par tICU| ar rreth X r. chl orj.ne or
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si x- menber ed gtaupe padipiheteropyhppiiong!lnsulistated nenc oranere K dHouRst d 8 &PTE r om
oxygen, Dot r pggarandnisadifeit, R ¢s -(Exaighberoapy optiomatly subgittited ayR3smberi t ut ed

by NRL'R12, fudyi, 1ctur%\r%t’v%rﬁf|51x hRnBBRd ek Bhtaﬁfmé Rechf saent

MRS, °Bhe@r«te et SRR ﬁqgﬁ% s B Sl R ARLCS: ol

optional Iy s@B@QHatHMtSéB“ES‘FeNPB @ﬁt} Fiy1 ppthio %Yler red embodi nent, R8 is
sel ected from C3- 'hmsmé aabdx@amenm‘tlhiﬂﬁ:esemmvmw)ﬂ lsptlsctntélfrlomlg{sﬂb@ent uted by

R13 and/ g B | RO ©dly sGystiadte B
Cl1- 6al koxy, Gﬁ_@ﬁqﬂh@ r?Zx?}ig%a%ﬁ? ¥ bbﬁé ml O@B%?hglng/ggn CN,

trifluoronet yI’ I Tu ed neo ogr oups
and/ or heteroaryl I’é)BtPF FiAf B@Fﬁlttﬁ %lﬁ%ﬁi‘ﬁy@ (ﬁﬁé R In

anot her pr eﬁnetem&idylmbomlbmmbﬂltmd iby Rel agdtoquq%r oW Iﬂl@nylcqmllot)@lb{ pbtituted
heteroaryl opyicngdiky, C;_galkoxy, ~(CHp)q-C3.7cycloalkyl, -CONRIR1V, -NHCOR1Y,

30  halogen, CN, trifluoromethyl, phenyl optionally substituted by one or more R14
groups and/or heteroaryl optionally substituted by one or more R14 groups. In another
preferred embodiment, R8 is selected from Cj_7cycloalkyl, heteroaryl optionally
substituted by R13 and/or R14, and phenyl optionally substituted C1_galkyl, Cy.-
galkoxy, ~(CHp)q-C3.7cycloalkyl, -CONRIR10, .NHCOR!0, halogen, CN,

35  trifluoromethyl, phenyl optionally substituted by one or more R14 groups and/or
heteroaryl optionally substituted by one or more R14 groups. In a more preferred
embodiment, R8 is selected from Cj.gcycloalkyl such as cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl, in particular cyclopropyl, heteroaryl optionally substituted
by R13 and/or R14, in particular a five or six-membered heteroaryl containing at least

40  one heteroatom selected from nitrogen and sulfur, for example, thiazolyl or
thiadiazolyl, and phenyl optionally substituted by heteroaryl. In a particularly
preferred embodiment, R8 is selected from Cz_geycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl, in particular cyclopropyl.

In a preferred embodiment, R9 is selected from hydrogen and Cq.galkyl.




substituted by R13 and/or R14, and phenyl optionally substituted Cil-6alkyl,
Cl_ 6al koxy, -(CH2)qg-C3-7cycloal kyl, -CONROR10O, -NHCORL10, hal ogen, CN, 35
trifl uor owetiagpbg74phenyl optional | y substituted by one or POTE&HIEA0IFHOUPS
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cycl opropy! , P&jeulapuedyl.  cycl opentyl or cycl ohexyl, in particul ar

cycl opropyl, het ehqudmhmﬂmemaRHuss;abstedMEHydrbgenRﬂIi @il and RTH)n
particul ar acF| 7 1@51k§1|@btlgﬁﬂgeg@gtltn%a% rgilkﬁont aining at |east 40 one

het er oat om sel ec ﬁld fef Q}eﬁ' %T[b%%g’? "W S T2 tcage%he?)\&ﬁ&ip[hg hltIIO LR %tﬁmy to OF

t hi adi azol yl I ona ?y sybstitut

particul arl yWhJﬁBé]P‘g’raF%é Sarhfive O‘Féxf%el%l%qr ‘?IO? r@gogg%ar I§al kyl such
as cycl opr opfurther eyntdiningtopk add:lyomiybe‘wtqpltomN-R%I ohexyl, in part | cuI ar
cycl opropyl. In ahpcs@f@mwoelﬂnaﬁmme@e@em MOentfonsRIB ¢S @(I’ecid’dqmrﬁ and

s sel o PN doen e BRI PR TIPSR e f& e
enbodi rreme LRPE HriBnonorstiny @Hmox@aﬁfyggﬁiiw{e R Nt e e 0 Qg
C3- 7cycl oal kgﬂoubmnciﬁﬁéﬂpwbmmnaﬂmslémbb;edchywqrymore R Prgrounst ef er r ed

enbodi ment, R 1 BralpfeferedtengridirentyR thistsblectad troagep_4alkgiit partiskiach t hey
are bound, f&%{ﬁyﬂdl BBy, ﬁiﬁarﬂang%aﬁoﬂemfogeﬂciéﬁz)rwmm %@egyﬂy

further contaij,hnin 1 cé
op@eL

t he present ?W%lﬁﬁy SN st li)}éo% ?ré}}?rgg{ r%ﬂlfréfnd
- (CH2) q- B3- 7By eneen myte R czmpariln 2 mowporsiersd embeshmant, &{Pls @@ctedfrom-
(CH2) SNRL' RLECH4)ENRI B dred hetbroaphepjdnatip silsstiattéd by oisor motteeRl dostoupse iror
nore R14 QVM@IWﬁV@Bﬁ&%&hbe%& heR&BhlyY conidhfinb tabifeast g n’i’thf‘%eﬁ%tdﬁPrf@r R14
groups; In a_pr %t)?pry% nbodi ment, R13 |s|sel ectﬁd frohm ICl 4al kyl, in
particul ar Retny oxy, .in parnticul ar pethoxy, halo

C(CH2) 5NRL1R12, phehye erf?gtqn%h?é}m?ﬁ &}%é% §e ‘E&tf‘éidff ffﬂ%cdrzﬁlﬂﬁflsén RavicylBups
and het e2(bar§rllethorbt@10maik¢7w,sujwtlculaltmdhasy,laydehiﬁ I%ore R14 groups. Ina
nore preferred enfpglp medeﬁcﬂb%dirﬁerﬁqkbifseﬁktﬁ om- (CH2)sNR11R12 and

het eroaryl opti ong|| gﬁﬁgtateaﬁwdﬁﬁe&yxaﬁ&y%e@ %9&&@% cplell i i cul ar

ato
e o S S i e T e,
Cldal kyl, i nal}ﬁéhetrlpctftfblaﬁd empbodiprehly Y, is@ydudgetkoxy, in particul ar met hoxy, and
- m[l?l d_1R125; | ;1( a Sns{é pref@cbdemitodinen) Z isthioring. methyl . In a pr el; gr reed
enbodi nen an
chl orine and f H;or | n]fger&{li;r?&l%l Ig%gﬁge&g% é%(/?ﬁg; ﬁr{)@%elfeét‘éﬁ‘fro e 21 %%Irl I‘Qrg- I n
anot her pr efér Aheb 5 ﬁgmen 9L 108 PRFEMIB T 1°§5mll?15‘ﬂe ? %‘inr e nt,
Z i's fl uori nwherein each carbon atom of the resulting carbon chain may be optionally substituted
with up to two groups selected independently from Cq_galkyl.
30 In a preferred embodiment, m is selected from 0, 1, 2 and 3. In a further
preferred embodiment, m is selected from 0, 1 and 2, in particular 0 and 1. When the
carbon chain of m is substituted, these substituents are preferably one or two methyl
groups or fluorine atoms. In one embodiment, the substituents are preferably one or
two methyl groups. In another embodiment, the substituents are preferably one or two
35  fluorine atoms.
In a preferred embodiment, n is selected from 0 and 1. In particular, n is 0.
In a preferred embodiment, q is selected from 0 and 1. In particular, q is 0.
In a preferred embodiment, r is 0.
In a preferred embodiment, s is selected from 0 and 1.
40 It is to be understood that the present invention covers all combinations of
particular and preferred groups described hereinabove.
Particular compounds according to the invention include those mentioned in
the Examples. Specific examples which may be mentioned include:
6-(5-cyclopropylcarbamoyl-3-fluoro-2-methyl-phenyl)-N-cyclopropylmethyl-
45  nicotinamide;



I n one enbodi nent of the present invention, mis selected fromO0, 1, 2, 3
and 4. In another enbodi nent of the present invention, mis selected from
0, 1, 2, B0oanw6sy47 vvherei n each carbon atom of the resul tiPﬂg/Gm)B/mﬂ“Mchai n

may be optio ubst t ed to t grou sel ect ed dependent |y
from Cl- 6al k ré 3819 PFPpé(CaF a&v@ﬁ%gav%ﬂfp YN -CePeamiep o, 1, 2
and 3. In a mmlh@mdepreferred enbodi nent, mis selected fromO0, 1 and 2,
in particul ap- ((5 @mmpﬂopymmdym fﬁmffcbgrin@:hﬁmheﬁifl)m-(ﬁZﬂﬁﬁahyli)ﬂﬁ??g these

substituents ar erably one or two nethyl groups or fluorine atons. In

one antod il ﬁ@ﬁ?o‘fo?“t“e”i? Gt R S S

fluorine at omcotmamaiepm erred enbodinent, n is selected fromO and 1. In

particul ar, 6 (Sa:yeloprdptylcarumﬁfyeBxfﬁﬁr@—abﬂdhﬂqﬂienylg}l\i-el-ﬁﬁﬂ@@re@n‘-r om0 and 1.
In parti cul alhlcoqn}nﬁlcg In a preferred enbodinment, r is 0. In a preferred
enbodi ment, s is t ee%lfffrom nderstood that the

pr esent i nvent j_on cov ﬁexag}%es‘ﬁf“%lbﬁlgygiameﬁﬁ?ﬁ 1%3 ®and preferred
groups défcrio oPYﬁ@P&nyéP@WOYbérﬂm&nZa}aetbﬂrﬁ;@nﬂary axcé@wayw W& t he
i nvention i nolastieamfdese nentioned in the Exanples. Specific exanples which

may be menti gn@cye %E arbamoyl 3-fluoro-2-methyl-phenyl)-N-c %obu’t l-nicotinamide;

6- (5-cycl opr ropyl met hyl - 45
o cot i par Se%% i %gg%%@?w PSR RURDekalf V) 2R oPYT Tt
6- (5- cycl opr Opy¥Tared icoBuaideyr o- 2- met hyl - phenyl ) - N- ( 1- cycl opropyl et hyl ) -
ni coti nadPde?d K(W@@mbmﬂ&mp@mbmﬂrﬁfﬂuao 2~methy1pheny1}-N (2,5-

-fl uoro- 2- netdlrﬂ'dor@dsmmylbﬁmd}ﬁr(aan&e di i net hyl propyl )- nicotinam de; 5

6- (5-cycl opr ‘;\;é, g@;}@é}{fgﬁfylalﬁnfobéé%&yﬁ -3TRhENS - B nknh 0448t hy! propyl) -

ni coti nam de;
6|-(5- Lycl opr LORAHF oAl o 2. et hyl - phenyl ) - N- (1- met hyl pr opyl ) -

ni cot i nani de N-RuelHerobsped)-61{8-[oyaleproapslappine)larhayylbé-fluore-2oned i ncl ude: 10
6- (5- cyckopr Gzpnthsdp\hidmgr}mdoﬁaafhidapro 2- et hyl - phenyl ) - N-cycl obut yl met hyl -

ni cot i nam de;N. -3- -2-
-fluoro- 2- rreg\g1§4 élﬁoﬁ%@hi@j’ @%c obu? Whngg?)lc%rg%y%?a ﬂuoro 2
{5-[(cycl opr% ]iléﬁlileﬁlgyg FOHBANGE: 3- fI uor o- 2- net hyl phenyl} -N- (2,4, 5-
i f1 uor oben { qj;@nzﬂ)g -{5-[(cycl opropylammo)carbonyﬁ 3-fluoro-2-
{5-[(cycl ommlmblwﬂnyﬂm)cmanhmrdpt] 3-fl uoro- 2- met hyl phenyl } - N- (2, 5-
f1 uor obgnz W ntwietd-98mdifl€orobenzyl)-6-{5- [(cyclopro lamlno)carbonyl] 3- ﬂuoro 2-
[ (cycl opr%&ﬁﬁ&&gi}%go?g% g fl uoro- Wl phényl } "-'N- (3, 4-
6-{5- [(cyclopropylammo)carbonyl]-3-ﬂuoro-2—methy1pheny1}-N—(2,3-diﬂuoro~4—
methylbenzyl)nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl} -N-(2,3,5-

30 trifluvorobenzyl)nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl} -N-(3-fluoro-4-
methylbenzyl)nicotinamide;
N-(5-chloro-2-fluorobenzyl)-6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-
methylphenyl}nicotinamide;

35  N-(2-chlorobenzyl)-6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-
methylphenyl}nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl } -N-(4-
fluorobenzyl)nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl} -N-(2,3,4-

40  trifluorobenzylnicotinamide;
N-benzyl-6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }nicotinamide;
6-{5-[(cyclopropylamino)carbony!]-3-fluoro-2-methylphenyl} -N-[3-
(trifluoromethyl)benzylnicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-N-(1,1-

45  dimethylbutyl)nicotinamide;

tr
6-
di
{5-



di fl uorobenzyl ) ni coti nam de; N-(3-chl orobenzyl) - 6-
{5-[ (cycl opropyl am no) car bonyl ] - 3-fl uoro-2- 20 net hyl phenyl } ni coti nam de;
N- (4- chl owolvanasyi) - 6- {5 [(cycl opropyl am no) car bonyI ] - 3- f lPQOIGB02/00554

t hyl ph I ti 2-fl
?g [{cSchgri}b@F% oy ?TBBWY) %{53 Hco‘gg%mﬁyla’%‘g? ?{é'm}%ﬁi”&?o%l nam de; 25
N- ( 2- chl or o- 8iethyiptenyidnisbernyidy; 6-
{ 5-[ (cycl opr epyt&eyictopyramidining jchrbdnil] Beflwrd-2-methhiphalépN-[4-ni cot i nam de; 6-

{ﬁl- E (ZCBPCCLIOPV @Iﬁﬂh@i@nﬂ:@l Q?ﬁ lu]o’hﬁaﬁl déor 0 2- met hyl phenyl }
5[ (oyol ob {{ﬁm ac?p wpfc%zﬁ BB N Ry s. a0
E i uoroben tytlnicqtmaraides -

;
5-[ (cycl opr 6p{35L[&mchmyqaddammy)c]ar‘t@nﬂ]ﬁeﬂm}rd-Zmaeﬂlylppbn@dy[[\}(Z$~+(3 fl uoro- 4-
met hyl benzyl hm@pgﬁeﬁg}rmﬂ@)tmlgkm({e’s -chloro-2- fl uorob enzyl) -6- { 5 - [ (cyc

LEE’%"IEKQEOB@% Hﬁé%gg%g DO Bon B AR gt oo de: 35
?gt [ ¥c5c| opr 6pb5f[é¢ﬁcmpr%dmmy)c]ar®nﬂ]deﬂmrg 2rmetylpbeesnAN-(4-N- ( 4-

f1 uor obenzyl }rrut dnﬁ?lfﬁnd@tlnaﬁnde

{5-[ (cycl opr gpyl g@ﬁ@n ¥)chtnl] ;%Qﬂlgorg'Znﬁgt@f/pﬂQl%ﬁ}”I\}[(B%étﬁylﬁné]h 240

trifluor obenz

{5-[(cycl opr nyI ]- fI uor o- 2- et hyl phenyl } ni coti nam de; 6-
{5- [(cycﬂépr %111911@03 6@M9bwwﬁr%Kw®mmwmmwﬂﬁ[ Buoro-2-

Etér |[ f | uor onenigiyiienyl}njcotinahidaam de; 6-

cycl opr I 518:- (r-Dn{11- 45
= Lo a m%gm% AR PR g 6t
N- (4-chl oro- e1t %H% {5- [ééyclopropylamno)carbonyl] -3

f1 uoro- 2- predqpyenylEnimeiGarheny He-flgero-2-methylphenyl} -N-(2-

5-[(cyc l20pr cﬁhxyi@mnzyd;))tMMam;de] 3-fluoro-2-net hyl phenyl} -N-[4-

trifl uor ometghysl (ORIt ﬁgﬁﬂérﬁﬁb)d’é gﬂ ;3-fl@oro-2-methylphenyl} -N-(tert-

ESI ggrg%/ﬁl F?’ ﬁglﬁhggﬁam g nyl ] -3-fluoro-2-net hyl phenyl}-N-[(5-net hyl -

e i il ey ROy -G (2, 3

f | uor obenz yefnilewizyNuicotintaidty- ( 3- chl or o- 4- f | uor obenzyl ) - 6-

[ (cychepropyl amisngpe aee) el terdn FAIAP Geférs to straight or branched hydrocarbon
chains containing the specified number of carbon atoms. For example, C1_galkyl
means a straight or branched alkyl containing at least 1, and at most 6, carbon atoms.
Examples of “alkyl” as used herein include, but are not limited to, methyl, ethyl, n-
propyl, n-butyl, n-pentyl, isobutyl, isopropyl and t-butyl. A Cy_galkyl group is

30  preferred, for example methyl, ethyl, isopropyl or t-butyl. The said alkyl groups may
be optionally substituted with one or more fluorine atoms for example,
trifluoromethyl.

As used herein, the term “alkenyl” refers to straight or branched hydrocarbon
chains containing the specified number of carbon atoms and containing at least one

35  double bond. For example, Cy_galkenyl means a straight or branched alkenyl
containing at least 2, and at most 6, carbon atoms and containing at least one double
bond. Examples of “alkenyl” as used herein include, but are not limited to ethenyl,
propenyl, 3-methylbut-2-enyl and 1,1-dimethylbut-2-enyl.

As used herein, the term “alkoxy” refers to a straight or branched chain alkoxy

40  group, for example, methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy, 2-
methylprop-1-oxy, 2-methylprop-2-oxy, pentoxy, or hexyloxy. A Cq_galkoxy group
is preferred, for example methoxy or ethoxy.

As used herein, the term “cycloalkyl” refers to a non-aromatic hydrocarbon
ring containing the specified number of carbon atoms which may optionally contain

45  up to one double bond. For example, C3_7cycloalkyl means a non-aromatic ring

u
5
|

{
(
6-
f
{
di
{5-
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10 et hyl phenyl } ni coti nam de; 6-
{5-[ (cycl opr opyl am no) car bonyl ] 3-fluoro-2-methyl phenyl} -N-(4-
met hyl berswglopnésret i nam de; 6- 5-[ (cycl opropyl ani no) car b@eyigBo380554

N (2002 getf@%%ﬁxt 1éasﬁg§g%<,g a EEhOH SR g cardod FRRY BB Rk o™ 9 19
{5- (cycl opr opyeatirore useddistai l@lwdeula%t@reznotmwiﬁpmﬁquml cyelobetil. de; 6-
{5-[(cycl oplr gu@bﬁtﬂOQ?mgnﬁ@elbhemylo-& Crgjchyibgkelnstbip tsh¥réftrred, h‘gh}b- | -
met hyl propy! )erigple] @M8piesyl clopen 1 or cyclohexyl The said cycloalk groups may e
{5-[(cycl gpr M!)I?a{ﬁy'lﬂi)& tl%8 bl orie Eilnlfb% 9 6aﬁ8;1 EryouBs q9Y e)lamp (% oo

fl b I na
{ 5“?2 8y§|n§;y)r 35?) W odimenty e syslopky bRy e omiquelly t -

pentyl ) ni cot isA 15@@1 bmm tefour Cq_galkyl groups, for example one or two C1_galkyl groups,

{5-[ (cycl opr apyiréoulaoyeedtiionyd |z kil gtouss-sdcigs Rythphersmh). - N- (3-

met hyl benzyl ) ni COtAé&%bﬁ'g%m &%&r&ﬁ'g I{kf ah&ehétgl{]g}yl’allelfer% o Fefers to

st rai ght 1§ br anch ocar bon chadl ns fi.ed nunber of
ns

carbon atoms "FSFYEX athﬁ% SEFIEIRGFC %H%H?W He ‘HP%‘EH%G lspsty|
cont ai ni ng atnf Befgtoatom alependenihy §61@tedcﬁ¢m@mygqmnﬁrogeﬁmlﬁg Bfefélabllyyl as
used herein iticheteteqrybtihg hasefiveodr sit n’ng etdniso Exambleg lof hebioptyl ridgs Richidg

n- b]ytyl dn P@fﬁghmtﬁﬁh@aé}dﬁ P@fﬂ% ﬁqzﬁf%ﬁg %qlé'thl ﬁg@lﬁﬂgﬁ{ % ?gpa: Eylfso
r oups may  BO! Ly StV irasaifh i f
o ouse oy ST el e o o

strai ght or lopterilydubstdniod by boe or mbs substitoertaindependehity spetdd fra@d unber of
carbon at ons caméi &@d:gi ni ng at | east one 35 doubl e bond. For exanple,

Co_6al keny! freans & 858 ALANL ol BEATGNEEBHESIN (CRULRLOLAG 2f Lopst 2 and

t t 6, bon 0 eas
a nglsken C%goém&)é“z‘iﬂ ﬂ%? eﬁoﬁeY%W@éelegG%w%ﬁt erogarheniring qoptasring alleast
pr openyl 2353 98¢ hstetpgton? indayéndanidy seldotai finert foyly gt nieogary hnd S fum, slhrdfek’mlﬁl n,
the term "al teteycrosyeiingthas dve bf sk gk a@imHrBReHRE hdidodt éﬁbu ¢0 gr oup,

for exanpl e, ;{@ifa0%y ar@ﬁ&qﬁﬁrtedatr 0 1d1gﬂqg‘ngazgﬁ&nﬁpggﬁéghmg)a }&}pimi}é Koxy

o aup. pf?"p'rg"xﬁzgm R B S b o B s i,

term "cycl oal k‘?ﬁaldrf@géﬁ@’ hepopitonalhy S%bQWtqdcbdemmbelfostlmemg indeptadenilyg t he
speci fi ed5 nustlestedfronal hgalkat amsoxwhi ch may optional ly contain 45 up to one

doubl e bond. For exaped ﬁere@thz:(%é!ﬁkso%laﬁ%!s nﬁa‘ﬁﬁlo &R 3he @E['deﬁts qu'agin

Vi
0.3/ 068747 P {ﬂ%gg Q9204 ag ?(g ine ri"r&% halce)gesns are frluonne &ﬂonne and romlneen
ring carbon I

partlcularly preferred halogen is fluorine or chlorine.

As used herein, the term “optionally” means that the subsequently described

30  event(s) may or may not occur, and includes both event(s) which occur and events that
do not occur.

As used herein, the term “substituted” refers to substitution with the named
substituent or substituents, multiple degrees of substitution being allowed unless
otherwise stated.

35 As used herein, the term “solvate” refers to a complex of variable
stoichiometry formed by a solute (in this invention, a compound of formula (I) or a
salt thereof) and a solvent. Such solvents for the purpose of the invention may not
interfere with the biological activity of the solute. Examples of suitable solvents
include water, methanol, ethanol and acetic acid. Preferably the solvent used is a

40  pharmaceutically acceptable solvent. Examples of suitable pharmaceutically
acceptable solvents include water, ethanol and acetic acid. All such solvates are
included within the scope of the present invention.

Certain compounds of formula () may exist in stereoisomeric forms (e.g. they
may contain one or more asymmetric carbon atoms or may exhibit cis-trans

45  isomerism). The individual stereoisomers (enantiomers and diastereomers) and

-9.



"cycl oal kyl" as used herein include, but are not limted to, cycl opropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. A C3-6cycloal kyl
group i s woaBmss7ed, for exarrpl e cycl opropyl, cycl opent ylPCarGRygobI3MEXY] .
The sai d cycl qal kyl _groups . 5 optionally substituted w one or nore
Cl_6al kyl gr BUHEIES 04 fhesg argdp u%%Wmat%Swﬁ%P e PEgs gveqtlﬁnoﬁée BFSeRi ment
the cycl oal kydvegm@ugiso eanerdibe optividnallisgmers gﬁ‘énmcpmpe@ln yreprgsentedityufiormula

Cl- 6al kyl gr gypsmiftofes eomﬁﬁdnﬁe@m@ereffmmléﬁlorﬁairlfwre ghiGAl Rentres dfle ﬁﬁéited}m ar

one or two Ciﬂc‘é%é‘ey t19 sgo&ﬁ&lgt@cﬁn hnﬁlta%'ma 1&%1?%&1% ! the

ternms "heterqar I eteroa f no.c five-
seven- nenber 8 Eﬁff’%tﬁe SHoWRdR o ﬁm&lﬁ a5 s & %{Fﬁisﬁdn sl Ghin ths,

het er oat om [ mpeﬁ&@mrﬁgentewem@u from oxygen, nitrogen and sul fur.
Preferably, the Behkesfthe ybmpowglslodshefprosenpinveitionrardglsatnsdnpaksedmikigs of

he£ (raz)loalr yl r 't}g%%oll‘)é‘&ﬂ tHd ﬁlventl?bﬁ allﬁfs Iﬁi\ﬁ Qbr é}daﬁl i< goﬁ@nsef éb'id’ haditidh Qdi‘tlélresultmg
i azo|yy| % i P A £ by P PRGN o8 iy
pyri dazi Q/I yr| m di nyl, pyrazinyl and triazinyl. The said ring may be
optionally substl Salt&adlcbmpamdmthmome teub Ythiatroaetiscal ly che paptabdagalty” Bﬁéreot ed
f rom Cl  6al kyh-t6ls%6)6f tHScohsRAnBEs By intdh@ioh eR@ﬁreséi@étWe%ﬁNé?ﬂanﬁdé kRg" or
heterooyel vk g %ﬁsoA%eta&Dggﬁeﬁutu b aSenh e SE IR ghsLeg,sat ur at ed

hydr ocar bon (] e

C am1n ent |
sel ected fr ot '63 orﬂp,tﬁfrgggﬂe &%gl%l%we WW&P@%@ OPAlE; ﬁglf’élgﬁcyc?/yl
ring hasl1§i vé?l@ﬂllmatc Citrege, ddibydroctdradey [Fdstatst, Edisylatep Eytolaje, ByylatepEumaratd, ude,
but are not IGlidebesk, Glucdiife] Glhltdﬂnﬂbél Glyicollflasaiiath, Mdkylrgoeaans,i di nyl
pi peri dyl, Faﬁo%'n{y aroRk: f&e' ﬁ9droE @‘Wd?&%ﬁ?}{ﬁ abé %Jlg%‘)éf%rﬂ%ﬂa{tényl

and t hi onorp one or

| no
nore substit éﬁf‘@ ??Ftﬁ%tﬁ%%%rhal %ga?éi eége M)a(’i‘ eééllml?y and oxy. As
used her ei n, Mdaikylbromide, Methplgérate, dethyanlépte, MerapotagsinmeMalesiveMiusate! uori ne,
chl ori ne20 br Oupsydata)ditiacs] Nimethi gicntieg Malag@amoateq Ehibonste)) @alngindter i ne and

brom ne. A pahbitHARI PRo ﬁﬁf@/@f ﬁh‘&&' PS@galh&mfoth@rP&gss%n h19 bppe. As used

h h .bed 30
e\?reﬁ!t ? s)tngygg{iwﬁh??%lﬁe é?eta cc’ﬁl&\a E%%nabe ﬁrfg\%eﬁt%f’%l te ?Sé' teégcur and
events that

de deimethylamipoagiog apdValeratt cOthsr paltsgyhieh fremokd” refers to
substi t ut i onpharhfactliralip peddptabldrady bereseful dn theybgiardticantfsomputuidsplfehidegr ees

of subst s ut ixaRnkEk Rel Abiomed aBSSsp&t BemeisRnabRt ed. 35 As used herein,
the termsol vaterLelers i o%twweﬁé%p Iy BLARL 6y o i/%t&%%%d% formed by

a solute (in th thereof)

and a sol ventncl %ﬁ%st%d% FREISEY- eﬁépw%%bféieépeé Feiabheuil PSR {P
interfere w the prieohily dofnedaheanitg wiless otiierwise isbéatieds. IllExtmtwbgsnﬂal sui tabl e
sol vents i nglnB&icnab@bds ABkBIRbeloftdhdnBdn R fid ¢Bip6uaks of thdneéRicakky t he
sol vent 4ged | a?ed‘iﬂtlﬂs{\?{%{%{:geﬁ'ﬁdrﬁﬁéé y acceptabl e solvent. Exanples of

| e pharfid
sul tabl e pha Ce'A compo&ﬁd of formula (I) may be prepared by reacting a compound of (II)

R2
|

OsN—(CH,)—R"

I ~_—(4),
N~

w

: D
35 inwhich Rl, R2, Z, m and n are as hereinbefore defined and W is halogen, in
particular bromine or chlorine,

with a compound of formula (IIT)
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accept abl e solvents include water, ethanol and acetic acid. Al such
solvates are included within the scope of the present invention. Certain
conpoundswofo3foes7aul a (1) nmay exi st in stereoisoneric fornPCT&GRYP3/0035¢y nay
contain one or nore asynmmetric carbon atons or may exhibit cis-trans 45

i somerism. The individual stereoi sorre% (%anti oners and di ast ereoners)
and -9 WO 03/068747 PCT/ GB03/ 00554 m xtunes of these are included within
t he scope of the present invention. Theoﬂig«é%ent i nvention al so covers the
i ndi vi dual isoners of the conpounds Repre ented by fornmula (I) as m xtures
Wi th isomers thereof in which one or hiral centres are inverted.

Li kewise, it is understood that conpoun formula (1) may exist in
tautonmeric 5 fornms other than that shg n e fornula and these are al so
included within the scope of the presentyinvention. Salts of the conpounds
of the present invention are al so enconpassed within the scope of t

i nvention and may, for exanple, conprise acid addition salts resul ti(ﬁg
from react i om whichiR3a&AdXwindY aretra Sersinviefaredefinedt om present in a conpound

of f 0[ mtj): a i;lﬂtthé !p)eseﬁsﬂ dfe ArRRTsSathpl tehblﬂs@tﬂﬂ@eh@lphbé‘ghhﬁ)p@héinﬁnﬁfal |y
accept a sal ts” 4r - 9’3@’% ungsr
i nvelrcl)ti ons Repr. esénﬁﬁ?i%ﬁ%&f%&%@u t%}@ﬂeﬁr%&gg&&l ts:egﬁ,ﬁc\g{gt at e,

Benzenesul f oAGH&OMRY bonate, Bisulfate, Bitartrate, Borate,
Brom de, Cal cium Edetate, Cansyl ate, Carbonate, Chloride, 15 C avul anate,
Citrate, Dihydrochloride, Edetate, EfksyPHte, Estolate, Esylate, Fumarate,
A uceptate, G uconate, Jutamate, A ycqllylarsanilate, Hexylresorcinate,
Hydr abam ne, Hydrobrom de, Hydrochl or di,oxynapht hoat e, | odi de,

| set hi onate, Lactate, Lactobionate, flate, Mal ate, Ml eate, Mandel ate,
Mesyl ate, Methyl brom de, Methylnitr =~ Met hyl sul fate, Monopot assi um

Mal eate, Mucate, 20 Napsyl ate, N trate,;, Nnethylglucani ne, Oxal ate, Panpate
(Enbonate), Palmtate, Pantothenate, Hmsphat e/ di phosphat e,

Pol ygal acturonate, Potassium Salicylate, Sodium Stearate, Subacet@a\()e,
Succi nat ¢) Tamwaich,Z, Mdrahd ataee asleoeihbdfere dEfisgd,at e, Tri et hi odi de,

Tri met hyl amms}icylwe@m%ﬁ&laefd&ban aSiVHREd Soah oS thicad) fa xan@le the Beidvaeide] cal |y
acceptabl e gy DeHSElviln. fdh cklifipR! ARANALIGRIL bnd HEROUR ARG Ble &Rl et B0id
t'hese a furthet "as eg %]/’%B%at I nventi on. e conpounds

i nvention an of

of this invedf4SArMed,WER aRZHENqSPIPORRH P t hods, including standard
chem stry. Any previously defined variable will continue to have the
previously defined neaning unless oth®rwi se indicated. Illustrative general
synt hetic nethods are set out bel ow ﬁ'_d(d,_hg}ﬁpecifi c conpounds of the
inventiongare 30 prepared in the workin anpl es. A conpound of fornula

(1) may be prepared by reacting a conmpound of (lI1) R2 V)

in which R1, R2 and m are as hereinbefore defined,
under amide forming conditions.
Suitable amide forming conditions are well known in the art and include
20  treating a solution of the acid of formula (IV), or the activated form thereof, in for
example acetone or dichloromethane, with an amine of formula (V) in the presence of
sodium carbonate.
A compound of formula (IIT) may be prepared by reacting a compound of

formula (VI)
hal
RS
X R
25 Y

(VD
in which R3, R4, X and Y are as hereinbefore defined and hal is halogen, in particular
iodine,
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O N(CH2)mMR (2). NW(IlI) 35inwiich R, R2, Z mand n are as
her ei nbef ore defined and Wis hal ogen, in particular brom ne or chlorine,
with a cowpeanes7ef formula (I11) -10 WO 03/068747 PCT/ GBORCOAED4/0034B O 3
XR4 Y inwhjich R3, R4, X. and e a rei nbefore . defined, .in,the
presence of ‘glthgﬂf%ﬂ’%@@”ﬂ@@"@)‘iﬁl@h@?f%f%e@g‘isﬂubrh%%?ﬂt%ﬁ’oas%ﬁﬁ%fﬁ% adi um
5 A conpoundDMF.fornula (11) may readily be prepared froma correspondi ng
aci d conpound of Atematigel] When®ROH —(CX)-MH—(CHQ)QLR&\A) coniibuind offorotulaZ(IN and n
are as herei glg;gggge |1§)q.gaqﬁgg aR APMRbIHpBEnd Sefoabd (epan activated form of
the acid, . for exa Pe thé acid chloride, by treatnent with, for exanple,
t hi onyl c?‘ul oride, and then reacting the tivated acid thus fornmed with an
am ne conpound of forrmula (V) R2 NJ{CH3)mRlL H 15 (V) in which R, R2 and
in are as hereinbefore defined, und@ rde form ng conditions. Suitable
am de form ng conditions are well kno the art and include 20 treating
a solution of the acid of fornmula (I, activated formthereof, in
for exanple acetone or dichl oronethane,, wi fth an am ne of fornmula (V) in
the presence of sodium carbonate. A conpound of fornula (111) nmay be
prepared by reacting a conpound of fornula (V) (VID)

in which R3, hal, X and Y are as hereinbefore defined,

with bis(pinnacolato)diboron, PdClydppf and potassium acetate in a solvent such as
10 DMF, and then forming an amide by reaction with an amine compound of formula (V)
as hereinbefore defined.
A compound of formula (T) may also be prepared by reacting a compound of

formula (VIL)

0.0~

X
N~

Cl
15 (VI
with a compound of formula (IIT) as hereinbefore defined and then reacting the acid
thus formed with an amine of formula (V) as hereinbefore defined, under amide
forming conditions.
Additionally, a compound of formula (I) may be prepared by reacting a

20  compound of (II) as hereinbefore defined with a compound of formula (IX)
HO._ _OH
B

(IX)
in which R3, R4, X and Y are as hereinbefore defined,
in the presence of a catalyst, for example tetrakis(triphenylphosphine)palladium.
25 For example, one general method for preparing the compounds of formula (I)
comprises the reactions set out in Scheme 1 below.

-12-



hal R3 XCR4 25 Y (VI) inwhich R3, R4, X and Y are as hereinbefore
defined and hal is halogen, in particular iodine, -11 WD 03/068747

PCT/ GB03/W0334687wi t h bi s( pi nnacol at o) di boron, PdC 2dppf amrdTGRAS6ISHM
acetate in a solvent such as DW. Alternatively, when R4,is

-CO NH (CH2) g- R8, Belconmpound of forkdila (111) may b;m%lared by reacting
an acid conpound of_fornul &) (VI al R3 X | (iH (VIJ) in which R3,
hal, X and Y are er e-nbebeor e ed,§ wi th—bi-stpi Ngrcol at o) di bor on,
PdCl 2dppf and po slum acet ate i ~g=~sq| 7 such as 10| DMF, and then
forming an amide by refdiion with an argne tonpound of tormulea (V) as

her ei nbef ore defined. A conmpound of fornula (1) may a be epared by
reacting a conpound of forrmula (VIII) OO N/ d 15 I'IN) “RAith a
conpound of formula (111) as hereinbeforerfefined and then Heact i ng the
acid thus fornmed w th agHa_m' ne of forgul éd_((&z)as_,ﬂer ei npef ore defi ned,
under am de formng Iti 0{]%. Addi tignal 'y, “d conpound of formula (1)
may be prepared by readgting a4 conmpound of (11) as herei nbefore defined
with a conpound of fqf a—{H¥—He B X—RA—Y—1X) (v)

N .= N .=

Br Cl

Scheme 1

i. R7CO,H, HATU, DIPEA, DMF.
ii. Bis(pinnacolato)diboron, PdCl,dppf, KOAc, DMF.
5 . SOCL.
iv. Rl (CHz)mRZNH, Na,COs, acetone.
v. Na,CQOs, tetrakis(triphenylphosphine)palladium, propan-2-ol.

For example, another general method for preparing the compounds of formula (I)
comprises the reactions set out in Scheme 2 below.
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in which R3, R4, X and Y are as hereinbefore defined, in the presence of a
catal yst, for exarrpl e tetraki s(triphenyl phosphi ne) pal | adi um 25 For

exanpl e, wo@3gesteT al nethod for preparing the conpounds ofCr@Bmless¢! )
conprises the reactions set out in Schenme 1 below -12 WD 03/068747

PCT/ GB03/ 00554 hal \ (1) @Qa(~'") O 110 ---6N_ HR7 21 \ O [/

NAR R2HOO—|I\I—(Ct—5§{())mR iii)/(iv) N Kiy BOCIORZ | ON(CH2)mR1L
NO NR7 H § TU, DI PEA—DBM." g
[ [ Cﬁ@HQLm4¥ 5 i0il.

SCC12. iv. R

exﬁ _apot her
general nethod for preparl ng the corrpounds of for (M cises t he
reactions set out in Schene 2 below -13-' V\DOB/ 068747 CT/ GB03/ 00554 hal
hal (i)/(ii) (iii) \01160 O—ll/N—( )gR$H OON((:;H2) -R$ R2 O

N—(CH,)—
(iv)/(v)
(vi)
N = N =
R2
|
0s_N—(CH,)—R'
| AN
N~
—(CH,)/R
O
Scheme 2

i. SOCL.
it. R8(CH2)qNH2, Na,COs, acetone.
5  iii. Bis(pinnacolato)diboron, PdCl,dppf, KOAc, DMF.
iv. SOCl,.
v. RI(CH9)R2NH, Na,CO:;, acetone.
vi. NayCOs, tetrakis(triphenylphosphine)palladium, propan-2-ol.

For example, another general method for preparing the compounds of formula
10 (I) comprises the reactions set out in Scheme 3 below.
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1 OHON(CH2)MR (iv)/(v) N/ N/ Br d R 0N(CH2)mRL 11 N/ H
N-(CH2)g R8 O Schenme 2 i. SO 2. ii. R8(CH2)gNH2, Na2C03, acetone. 5 iii.
Bi s( pi nnawoloawey7di bor on, PdC 2dppf, KOAc, DMF. iv. SOC12PCT/GHBRBO@GH2) mR2NH,
Na2CO3, acetone. vi. Na2CO3, tetrakis(triphenyl phosphine)palladium
propan-2-ol . For exanple, anotKer /general nethod for preparing the
conpounds of formula 10 (lI) cdgnpnises the reagtio set out in Schene 3
bel ow. -14 WO 034968747 PCT/ GBB3/680554 hal CksergZH Il / OHOp N(CH2)q
RB R OOHON CHZ)M(iE(iii) (iv) (v)(ii \ Ng No/ Br G R2 0 N(CH2)m
RL N/ N (CH O_Sc Bisgpiﬂngcolémo)diboron, PdC 2dppf,

KOAc, DWF. OH o
H 8
o) ) N—(CH)—R
R ©
Os__OH OsxN—(CH,)—R'
i)/ (iv)
| o —> | N _— v)
N~ N~
Y
Br Cl

Scheme 3

i. Bis(pinnacolato)diboron, PdCl,dppf, KOAc, DMF.
ii. R8(CHp)qNHp, HATU, DIPEA, DMF.
5 iii. SOCL.
iv. R1(CH2),R2NH, N2,COs, DCM.
v. NayCOs, tetrakis(triphenylphosphine)palladium, propan-2-ol.

For example, another general method for preparing the compounds of formula
(I) comprises the reactions set out in Scheme 4 below.
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ii. RB(CH2)qNH2, HATU, DI PEA, DMF. 5 iii. SOCl12. iv. RI1(CH2) nR2NH, Na2CQC3,
DCM v. Na2CQa3, tetralcis(triphenyl phosphi ne)pall adi um propan-2-ol. For
exanpl e, woaBles74general net hod for preparing the conpoun@€TafBoBoOoIfMl a (1)
conprises the reactions set out in Scheme 4 below. -15 W) 03068747

PCT/ GB03/ 00554 O OH O O-\ 011 BllO(I) NHs H G F/ N¥(CHR)g RF

N(CH2)g O O (i &2 0 N( N/ FN(CH)q O JSchene 4 i.
d() i phenyl phosp pal | adi um propan-2-61 .3 5 ii.

NaHCO3, tetrakis
R1( CH2) nR2NH, HATU[ DI PEA, DWF. FBP exanpl e, e%further q
preparing the co ds o formu (1) co ries_t he reacfions set out in
Scheme 5 bel ow. N16- 03706874 / GB0O3/ 00554 hal ha F(it) (iii) o\
\' HOB F F ~CH/ |gR8 OCBiF N-(CHZf)gR8 R2 OO0d ON(CH2)m
RL 1 (iv)/(v) I \ ReACh N (CHIT—R

OsN—(CH,)—R'

Scheme 4
1. NaHCO:s, tetrakis(triphenylphosphine)palladium, propan-2-ol.
5 i Rl (CHz)mRZNH, HATU, DIPEA, DMF.

For example, a further general method for preparing the compounds of
formula (T) comprises the reactions set out in Scheme 5 below.
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R2 0O N(CH2)mMR NF N(CH2)g R8 O Schene 5 i. SOCl12. 5 ii. R8(CH2)gNH2,
Na2CO3, DCM iii. NaH, n-BuLi, THF, (iPrO3B. iv. SOCCl12. V. R (CH2)mR2NH,
Na2CC03, DEMO03w6874NaHCO3, tetraki s(triphenyl phosphi ne) pal | 2dirGB03/00554
propan-2-ol. 10 V%llst it is pggsible for the conpounds of the present
invention to be ! dnlngﬁ ered ds the new cheniixcal, the conpounds of formula
(1) are conveqi en P din the J‘_Qr_m_o;Hﬁ’h r@ceuti cal

conposi tions. |ﬂﬁ6fh peck] 3& %sl nvent fon, we provide a

phar maceutic COHPQaS c%hpound S rmula (1), in

adm xture with one o nor e pharnac;utlcally accept car |ers

di l uents or excipi en?s. The conpounds of formula zl)ﬁ"ﬁl'gt ed for
adm nistration in any suitable manner. They may, for exrrpl e, be

formul ated for topical admnistration or Radnlnlstratlon by inhal ation or,

nore preferably, for Qraua transdernak,oerq@ adm ni stration. The
phar maceuti cal conposit™0On E(& a {or m such that it can 20 effect
controlled rel ease of t eco 8 ds of flormula (1). A particularly

preferred nethod of gdmwistration,, gor respondisAg |f o(viyul ation, is oral
adm ni stration. -17 /068747 PCT/NBO3/ 00554 For gral admi nistration,
t he pharnmaceutical conppsition may take the formof, a be adm ni stered
as, for exanple, tablets (including sub-diingual tablets) and capsul es
(each including tined rel ease and sustained rel ease forgulations), pills,
powders, granules, elixirs, tinctures, enulsions, solutpons, syrups or
suspensions 5 prepared by conventional neans w th Qgeép @UDQ—Q&C|p|ents
For instance, for oral admnistration in the formof |a tablet or capsule,
the active drug conponent can be conbined with an oral, non-toxic
pharmaceutical ly acceptable inert carrier such as [ethanol, glycerol, water
and the |ike. Powders are prepared by conm nuting the conpound to a
suitable fine size and mixing with a 10 simlarly conm nuted pharnmaceuti cal
carrier such as an edi ble carbohydrate, as, for éexafriphe, starch or

manni tol . Fl avoring, preservative, dispersing and c ingﬂa S@n al so
be present. Capsules can be nade by preparing a po 'ture S escri bed
above, and o

Scheme 5

i. SOCl,.
5 ii.  R3(CHp)qNHp, Na,COs, DCM.

iii. NaH, n-BuLi, THF, (iPrO);B.

iv. SOCl,.

v. R1(CHy);R2NH, Na,COs, DCM.

Vi. NaHCO:s, tetrakis(triphenylphosphine)palladium, propan-2-ol.

10 Whilst it is possible for the compounds of the present invention to be
administered as the new chemical, the compounds of formula (I) are conveniently
administered in the form of pharmaceutical compositions. Thus, in another aspect of
the invention, we provide a pharmaceutical composition comprising a compound of
formula (I), in admixture with one or more pharmaceutically acceptable carriers,

15  diluents or excipients.

The compounds of formula (I) may be formulated for administration in any
suitable manner. They may, for example, be formulated for topical administration or
administration by inhalation or, more preferably, for oral, transdermal or parenteral
administration. The pharmaceutical composition may be in a form such that it can

20  effect controlled release of the compounds of formula (I). A particularly preferred
method of administration, and corresponding formulation, is oral administration.
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filling formed gelatin sheaths. Gidants and |ubricants such as coll oi dal
silica, talc, 15 magnesium stearate, calciumstearate or solid

pol yet hyl wpe3gbs7enl can be added to the powder m xture befrorgRoB®OFSI] || ng
operation. A disi ter or .solubilizin e ch as r

cal ci um car bonat e ﬁ%dlﬁ‘%fsérép%ﬁg? %ha@ﬁ‘ﬁceglflgg CB@pgﬁg‘%Hfaéf tﬁ%%? g‘g@ ¥he
avai | abi | i t yaudbe ﬂtrbnmmreén%rfwr axaenle, krdlenpsalnding sub-Hogu &b dover, when
desired or ne&iﬁﬁﬁé(%ph $bliidihg émbd neledss and Blh;ltamﬁ‘r“ehaaseZﬁndu}atmm@gﬁml ng

agents and cgl@fdR ggr?ﬂg&t Blikid) tlﬁlztﬁfésb&nﬁlgl%% @quﬁbﬁ‘éj sib®of ﬁﬁgéﬂsiﬁn’ér e.

Sui t abl e pinders 1nc as gl ucose or

aré tura sugars suc
bet a- | act Seprepgrgfirl?yg%%qnzwg?lsmé%g d&’aﬁcc?ﬁ%q qum; such as acaci a,
tragacanth or sodF@mnstanes, seial 1%@?9/"%@1%@%@%}1 é‘st et 1 PRI s e

gl ycol , waxeactardirtgeothpdent tandrd carttised wileen dral Uimastemdq»haxg@cémqaﬂyl ncl ude

sogl um ol e?t tﬁeceﬁﬁgle‘{fi&r@ EAREALRN B9BEHARSI HRLeId], HaRhAd the I8RAPHWHES BL?eOSt e,

sodi um acet at e n [ e,

Wi thout 1imi P?ﬂol % E}r%ﬁgﬂfﬁ%@ﬁ%la&gg{ﬁfd 0 aks%ltablgf%eggzggpéhﬁ%ﬁg v&qﬁl & than gum
and the Wke“nﬂ%lb’épgﬂlélpétefl&hﬁ%ma&?‘ét&al ?%Fle’ésklﬁ]f‘rﬁ an oy fe &’;9 Vi %S’g?fv\der

m xture, graesdmplengaroh osmagyjitelghlavetilign gresenvafive; dap@rsmgdndlmlpnngggqﬁt and
pressing int @anglgdpbg feserd povvder m xture is prepared by m xing the

conpound, sui tabl X]afs 8505521‘ ﬁé r&ﬁ’ari?l ‘i‘ﬂo%@f tult%aa% b@ 36 \leb%&’d
above, and o n g m%{ ﬁ (F

al i gi nat e, %Itl tﬁnn%q.g 6‘11%@1? I %ﬂﬁdﬁ’étlslaa S§‘Eﬂ X]ld@]t ﬂ"ifaﬁaﬁ ’such as
paraffini5a mmqmmm@tﬁam@@abrm slicargtecdy sakd aolq@taylénmkyyolscanbe agddrdl torthean
absorpti on agewtesubhuedbeheatienillieg opaaion Adistliteghiingion sohubsliding egenThe

powder m xt urg, 1%%% %@Elﬁﬁl%qm%ﬁafé%%Eécﬁﬂm‘@afﬁ&ngtel%ﬂgﬁ{) béu&&ed% syrup,

starch 35 paste pol ymeric

material s and™PENE Va{l%ﬁb’gﬁqg E](?fhég’ﬁenw% egﬁ?gfquphﬁ }WS ?‘g granul ati ng,
the powder nixt ur Megpvasewherhdestrad eTagressasy, slkAbla bipderhi Wit t he result is
i mper f ecDy fdisintegtatihgiggenty aldeoldrivizageys amudlasbe Meerpgraclingsthe anixtuee.

l'ubricated t@uREQY %H{deﬁstlhalﬁﬂé‘ Statch, %é]@:lﬂ aRuedl sﬁéh!’rmd&ﬁ adlsBRosddt Hé'@iaﬁéto@é the
addition of stearic, aci

a 0
lubricated m Qmwee}egelis %atura? %nPf seynS e cf% {n’s s@ 45 at%cﬁ],.ltﬂaga@gnth J)tl S0 g 1 t he
present i nv@HEinEe %%XW@YB’@ E@%Pﬁb’é@depﬁ Yeele Mere g gﬁg‘?t whicantsy  and
conpr essed i nisad intthédealosagdi foeung inglude sddiun og@atmgodlhnmhginatblma@e&nm ating or

sl uggi ng 28t eRfoarafe, Gb&dm ‘&thoﬁ@%@ﬁﬁnpé&ta@@st&ﬁﬁnfdh@dridé@hn@@ﬂ@lﬂ&él ng of a

;gf‘! 'Sﬂgcggf‘lt 9in g%éﬁﬂfncl&hc%&lbﬂ& Jﬁgatﬁ;é ?tEuicBr é’éiﬁi § g[é%%dg%féﬁ{ut@“ﬁege
coatings to dﬁagf?%gums% dhg ]fﬂé‘?érﬁ? eﬁ“’rﬁr?f for CXPBDROPY BT D@8y POWAST

PCT/ GB03/ 005 5dixtu@e,grarfulatingorsinggings addingia lubncaniym@ disintegtaet| andipressivgintpe
prepared in d@@ageAva&demﬁmmstph@far@i@mﬁdmgqmaabmwump@maabm a

predet er @b“e%ﬂﬁﬂﬂaﬁed% 1|& IRETRYAL o5 déé/&mgéa SAR, Qﬁl&ﬂt%é]lﬁf% 2 Bindso! Vi ng

t he conpound | re IXIrs are

prepared thr Y eﬁ?yl%F?lH etaélﬁ chﬂﬁﬁ"il @T‘PBg/V py%OI ¢hsi ons

can be fornulsa Uéldn m«;ta@ampwh apparefin, e@wpmim acepleraies ﬁuqlmwcﬂua@m%y galt
and/or an absorption agent such as bentonite, kaolin or dicalcium phosphate. The

powder mixture can be granulated by wetting with a binder such as syrup, starch

35  paste, acadia mucilage or solutions of cellulosic or polymeric materials and forcing
through a screen. As an alternative to granulating, the powder mixture can be run
through the tablet machine and the result is imperfectly formed slugs broken into
granules. The granules can be lubricated to prevent sticking to the tablet forming dies
by means of the addition of stearic acid, a stearate salt, talc or mineral oil. The

40  lubricated mixture is then compressed into tablets. The compounds of the present
invention can also be combined with free flowing inert carrier and compressed into
tablets directly without going through the granulating or slugging steps. A clear or
opaque protective coating consisting of a sealing coat of shellac, a coating of sugar or
polymeric material and a polish coating of wax can be provided. Dyestuffs can be

45  added to these coatings to distinguish different unit dosages.
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Sol ubilizers and enul sifiers such as ethoxyl ated isostearyl alcohols and
pol yoxy ethylene sorbitol ethers, preservatives, flavor additives such as
pepper m nMvOmBio6’yn7 saccharin, and the |ike can al so be adaed/GBMBIIS4
appropriate, dosage unit for rrul ations for ar adm ni stration, can be 10
m croencapsul at eogmi' HaidssheRps1olgipne siuRs ¢ lr}?)P@‘pléei'%rapTIS %qs%(%u%T'
sustain the formlsealm aasvdnoquantityrmohiainsya nredetdrminadraneqvisé dithsgopaeendcul at e

material in pHyd@hbe p&‘gbﬁred)lﬁy &ibs1vihk the cB oﬁﬁdrﬁmmﬂ'&blyfﬂatvb&quemt
i nvention Ca oﬁov)ﬂﬁf e Fé['p%ged' throl f 2hoh 'tcgﬁ’é 91'3811(511%' VerRley

syst ens, suc as Sma

esi anel | ar esi cl
and i ul t ] an2YSPERSIQRASSR| 8§°m?_”r S@’B}Qé]ép%rélﬁg G?O&F%@BHF} AP IR %}Pé vpoetes
phosphol i pi dSolubilig¢rs asd @mlsefgftr%mﬂh .as sthogyiptedAsasteapi a]ﬁﬁb%lél%‘i P@VP?@hol i nes.
The conpoundahgibnd gbinslesiens, piaveativanfisan aadisvedachdspepmeteinedilion t he form

of Iiposone ﬁéﬁaﬁhoﬁhdj&'e'lfk@ Xnglggbgg&ledsuch as smal | wunilanellar vesicles,

|l arge wunila esl cl es mul ti1 ] amel | an be
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The present invention includes pharmaceutical compositions containing 0.1 to
99.5%, more particularly, 0.5 to 90% of a compound of the formula (I) in combination
with a pharmaceutically acceptable carrier.

35 Likewise, the composition may also be administered in nasal, ophthalmic, otic,
rectal, topical, intravenous (both bolus and infusion), intraperitoneal, intraarticular,
subcutaneous or intramuscular, inhalation or insufflation form, all using forms well
known to those of ordinary skill in the pharmaceutical arts.

For transdermal administration, the pharmaceutical composition may be given

40  in the form of a transdermal patch, such as a transdermal iontophoretic patch.

For parenteral administration, the pharmaceutical composition may be given as
an injection or a continuous infusion (e.g. intravenously, intravascularly or
subcutaneously). The compositions may take such forms as suspensions, solutions or
emulsions in oily or aqueous vehicles and may contain formulatory agents such as

45  suspending, stabilizing and/or dispersing agents. For administration by injection these

-19-



45 suspendi ng, stabilizing and/or dispersing agents. For adm nistration by
I njection these -19 WO 03/068747 PCT/ GB03/00554 may take the formof a
unit dosewproamestsati on or as a nultidose presentation prefreratBog/00ssith an

added preservative. Alternatively for parenteral admnistration the act ive

i ngredi ent B ikeithe st yrdese Bresekainnriop a gy deserressniation atsfeably
vehi cl e. Thewtgbapeddeisprefervdizvei lemaiively fenypaadrsaabeinfivistration thd aavea depot 5

preparation. j Ifenkmgb@qﬁ ipBEdéOfoiH e reeustifiiyn hethackitabetvehietk. by
| npl antation &HB&%@ %?ﬁ#étlﬁ%%%ﬁ wap%iso'bﬁ%&%ﬁt%ﬂ'a@é'dg%otor by

I nt ramuscul ar n ect| r{@ n%éu d the I nvention
may be fo#J muPLEPHAUR-t H%P’EI%B‘FtB‘g gTyplations maybaAdgypis enlappians(ter o
exanpl e as aexagmi¢ sitshtanpously eicobpnasnbrly) o) byintrewnscudardhigeiie. rBBisn®r or as
sparingly sobxdbipte,dRe cotapoutds ofﬂﬁﬁnwnamhgywsommaaa ki@l itdile polyutekie salt .

Al ternativel y ﬁ@j;:? ﬁﬁf&% ét%h&’l@ (f‘6§1¥x$}§p$9§ AR 1R%nfaQ<Fé‘p‘Ea% le ABRYiGAL 1 ON,

f | t t
drops. ear IR TOGHRAS AP L Uls SRR Lt FRGERY. A TAESebn

aer osol s10 angPWelg sdbnt ai n  appropri ate conventional additives, including,
for exanpl e, presdAiteaniivay thesanymisitontnoylie faﬂﬁmlateddomtgpmahgiphazitmﬁmforand

emol lients i geapigé {fPﬂiEffox@rﬂgf&hﬁﬁéﬁs crdfl, lbﬁ&hscéi/e OIBeﬁéﬁeé %&é srai/ al so
contain conp ment

I riers., nt.
baseo. and efinaro BB bRAR B R ir et apt Syl AR afroS By il
constitute FI?RS?@%%EI‘?HVP@%‘PW ¥ HYeSQ Bednnsiqr gramBle, PrFECT #ies RIVEBIF: o nor e
usual | y theyasasist Hruggenstrations endigmolbiemb outinBditbandeeaght. Sfchtttygicdlor nul at i on.
20 For adm nisigltiofsinAy alsblteh@in @mpiBlccoiPaiidEs] RGeS, dbNekahpld &8am or

i nventi O”I ar g rﬁ&ﬂ‘ﬁ%@seﬁ{d th Ilb%’ daldo'i’iof he Jtﬁ)hg‘ Qficif rﬁ&%ﬁ?a?z]coﬁﬁft?%
preser s on PYSHELE S AT e MM S b el

suitable pro
di chl or ot et r ednistibito vl ut 8@%thyaﬁﬂlgiﬁmcﬁ§teriéneulah@pt af | uor opr opane, carbon

di oxi de 20 ot her Boi zt(ﬁllilhfstlgﬁ&; by ﬁ]hbiaﬁoﬁﬂle%ﬁ@o@ﬁdsaacbélﬁ bltli@ﬂvaﬁ{dhsdi)é t he
dosage unit eﬁ%nﬁ?ﬁ@lw@r o By 5 o?l%%‘f'aﬂ'a@r% s}ﬁf’aly}_’pgesehﬁtl Yrﬁﬁre?su %da red

anpunt . Capsu S an r use er or

e

i nsuf f1 at or Sge? 1“8}?%519@81 E‘Sera?f}ﬂgW&g@eé’&mgﬁnn?ﬁ of a conpound of the
i nvent i on andichloseiflagromewngdriciamdluspretizane] diehlomieterilupragthane, The

phar maceut i ctetrafioopethité, hrastafecrepeiphiye, azrdoadivixitiesir@tied smmabamg@nhwhé 30

effectivesf OEasE P AHARrIZARH aBFRONMYS B¥dage Bhit %a?@@%b{ehﬁlrfée 'B? p}d\@(‘ﬁfm a valve
conditions. |njt

t
Pt o, e ARt R B ERRTBANE, Sl B " o
conposi t i onsinRaker SHW%ﬁﬂﬁ% ey herformulated Gamtaimingepowder migehe compaund ehst
about 100 g/ g ibvculyionendhtsuitdhle pogder basessich helactabé br dierchdni ni stered in  one

gr mog g dos fes i N FhHe ﬂ%@&eu'ﬁ@&l cofhp Séiﬁ&%sgeﬁérar ﬁ%dl%ﬁuﬁ&/em Mﬂom' ggL : pgr
ngy kg bog('l};/ e\/\gff&ﬁw for, II%]P@;?ltt Ecg%% §1§'la}%é)§ftear §£{§ (flic‘}‘r:l %H&? cul nggmg{l ogﬁéq‘rﬁﬁgg and
particul ar| y s ac;clo panied by chmca monitoring of symptoms such symptoms for the
selected condition. In general, the compositions are administered in an amount of active
agent of at least about 100 pg/kg body weight. In most cases they will be administered in
one or more doses in an amount not in excess of about 20 mg/kg body weight per day.
35  Preferably, in most cases, dose is from about 100 pg/kg to about 5 mg/kg body weight,
daily. For administration particularly to mammals, and particularly humans, it is
expected that the daily dosage level of the active agent will be from 0. 1 mg/kg to 10
mg/kg and typically around 1 mg/kg. It will be appreciated that optimum dosage will be
determined by standard methods for each treatment modality and indication, taking into
40  account the indication, its severity, route of administration, complicating conditions and
the like. The physician in any event will determine the actual dosage which will be
most suitable for an individual and will vary with the age, weight and response of the
particular individual. The effectiveness of a selected actual dose can readily be
determined, for example, by measuring clinical symptoms or standard anti-inflammatory
45 indicia after administration of the selected dose. The above dosages are exemplary of
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said subject a therapeutically effective amount of a compound of formula (I). The
compound may be administered as a single or polymorphic crystalline form or forms,
an amorphous form, a single enantiomer, a racemic mixture, a single stereoisomer, a
mixture of stereoisomers, a single diastereoisomer or a mixture of diastereoisomers.
35 The present invention also provides a method of inhibiting cytokine
production which is mediated by p38 kinase activity in a subject, e.g. a human, which
comprises administering to said subject in need of cytokine production inhibition a
therapeutic, or cytokine-inhibiting, amount of a compound of the present invention.
The compound may be administered as a single or polymorphic crystalline form or
40 forms, an amorphous form, a single enantiomer, a racemic mixture, a single
stereoisomer, a mixture of stereoisomers, a single diastereoisomer or a mixture of
diastereoisomers.
The present invention treats these conditions by providing a therapeutically
effective amount of a compound of this invention. By “therapeutically effective
45  amount” is meant a symptom-alleviating or symptom-reducing amount, a cytokine-
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9 trauma, osteope{rgsls, restenosis, ﬁlrorhbosw, angiogenesis, cancer including breast

cancer, colon cancer, lung cancer or prostatic cancer, which comprises administering
to said subject a therapeutically effective amount of a compound of formula (I).
A further aspect of the invention provides a method of treatment of a human or
35  animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic
pulmonary inflammation, chronic obstructive pulmonary disease, chronic heart
failure, systemic cachexia, glomerulonephritis, Crohn’s disease, neurodegenerative
disease, Alzheimer’s disease, Parkinson’s disease, epilepsy and cancer including
breast cancer, colon cancer, lung cancer and prostatic cancer, which comprises
40  administering to said subject a therapeutically effective amount of a compound of
formula (J).

A further aspect of the invention provides a method of treatment of a human or
animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic
pulmonary inflammation, chronic obstructive pulmonary disease, chronic heart

45  failure, systemic cachexia, glomerulonephritis, Crohn’s disease and cancer including
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Cancer . col on AR ot the &R RRIELP Li1taiblo SSHAGRTT nIERT

i i st or | n 8 RS one ol ARRER AN BE A Reh( THEPGEpowRRY TR AR 0

conmpound of axdheniher pharmapeutigallyastivg dpaees) BrY PRedmiErel &oehes ot des a

met hod of t reepbmataly awd, wehehadmmistered Sepamataly] thsubpeetcus sdpamtélpgr f r om

rheumat opyl agdghérittallly in B G¥des. THB RVt REHEROA Y UNA(BY éA6TR1R OT) ané HeoNi C

e LT e D .%%é%ﬁiﬁéﬁéﬁadng%&%?d@“ o

sai d subj ect %S %«?@B@a&ré%ﬁmeva Edesipd ¢ Wﬁb t@%“@%ﬁ%%‘iﬁ Bl a

(1). A furt hetherggdpenaceuficalhycting egenitsomhiph oay de splowst hio dombingtigawitknt of a

human or  10camdimbds sfRir@ala (HUbf febitgiold aihraftythénipeinefudeai n i ncl udi ng

chroni c g ”hmhﬁ’l%sq%ﬁgﬁs Qich a?l&ﬁ# Sty gud%ﬁ?ﬁq%%}é' Al RAkRdiodeadache,

cancer pal n,_ingﬁute al N assocl.at e
osteoarthrit SAEY

ﬁé‘{fﬁaa%%nal‘}%lﬁﬂthm%a&:%g(fe?ga;eWSm? Kinase mhl\l\éigors such

as leflunomide; kallikrein antagonists such as subreum; interleukin 11 agonists such
as oprelvekin; interferon beta 1 agonists; hyaluronic acid agonists such as NRD-101
(Aventis); interleukin 1 receptor antagonists such as anakinra; CD8 antagonists such

35 as amiprilose hydrochloride; beta amyloid precursor protein antagonists such as
reumacon; matrix metalloprotease inhibitors such as cipemastat and other disease
modifying anti-rtheumatic drugs (DMARDs) such as methotrexate, sulphasalazine,
cyclosporin A, hydroxychoroquine, auranofin, aurothioglucose, gold sodium
thiomalate and penicillamine.

40
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i nfl ammat ory pai n, neuropathic pain, diabetic neuropathy, trigem nal

neural gi a, post- hepatic neural gia, inflamatory neuropathies and m graine
pai n whi cWO®angER74ses 15 administering to said subject a tireragpoanisal |y
effective amount of a conpound of formula (1) or a pharnmaceutically
accept abl e Joxamples so| vate thereof. The conpounds of formula (1) may be
enpl oyed alone or in conbination with other therapeutic agents for the

treatment of the Bl¥Ro tdx@ﬂl@cksemqluattma enibbdinikts 6l Blventidh, hogunat oi d
arthritis tnﬁﬁ{ﬁ ’t}(ljec g%ﬁﬁ'xe%\/e\ﬁ‘ﬂ ra : E’?PaCC rlﬁ?ﬁ%&%ﬁﬁh 013 Q\Valﬁﬂfe' body
Fea

agents i s envisa i on ing to t e present

i nventio tlﬂi?rec Cqo n%&’rﬁ’rﬁF SR | east one conpound of
formula (1) and MSea@tcood@ct@dmaC@lnamr{ﬁéémx éémnyﬂa,c?mméBe?g%wS)me
compound(s) @flofvaRatebA3fal/inin,dndclidieV oluberof Bipdrarasen tengrrdtyreant UM agent ( S)

may be adm nj 'ﬁgﬁfo(ﬁq{ %gg{@pjtoc%oﬁﬁpar ately and, when adninistered
separately, I's may occur separately or 25 sequentially in any order. The

anounts of the co ound(s) of forrrul a (1) and the. ot her pharmaceutical |y
acti ve d@ent ndarmeaelia hlgroN-cyelpprn etha o

selected in order to achieve the desi red conbl ned t herapeutic effect.

Exanpl es of ot hef-Bpiraomeatoue acd 2000z 0i9Penag)e was hedied it rafiyx inghiompl oyed i n
conbi nati on ¢Midrite CAMPRYNSHrOFTHeqE4B0A Wak R116WEd fo @IS Roth @fipbfatiirt &nd her apy

i nclude: 30 4, 88, Fayg en{ls Su% ra?éd Plzi&'ﬁhfn” ﬁféarg 1!1uex%%&l£ Wé&%a”d

ri mexol one; an |X|na ereln

:
tyrosi ne ki rf48® nPlﬁ‘HP@i Q5FPrRylRethy nﬁ”%ﬂ‘ nﬁggm% FAGodIuR e em sts
such as ubr@00mg) wersrddded iorthg solatiomi Bhesreaetism W@s‘“@;@d@t sk mperatae e on

beta 1 agoni 4'=Hr§, filkeyed anidane Gltagd cbdagsdtd ﬂt@emeﬁsaduaﬁ} tinglve &-&verd-Ns) ;

'?,gt :g' :lr%k:oﬁ ﬁigm %c%;ﬁ?é}hﬁfg%s%‘f ”ﬁﬂ&mrﬁl tS(?Q@QQ %ﬂgoﬁfﬂ's

such as utﬁg? gﬁ 4%@ gr%@ Fﬁ%ﬁ §§ Q?ggéﬁst at and
ot her di seasle) nodi fyi ng anti-rheumatic dr ugs (DI\/ARDs) such as

met hot r 20at e, sul phasal azi ne, cycl osporin A, hydroxychoroqui ne, auranofin,

aur ot i ogl UCEEmathd 22 CCHIOONQ T @hboltnbBRicolibhAlle. 40 -23 VO
03/ 068747 P anpl es € TolTow ng exanples are illustrative

embodi ment s of t hg ]§r E:ot?rﬂc ag ﬁt(ZOdn\ﬂ.Ig'OtQQrﬁgnelt)]gvag %oRE&q Qtf rehﬁ'}? 1rf tg}/o%?cl on in

any way. Rea en are’ rdi ng

to procedur & anl) fot’f éh%f't Jrhé rea@@%“ﬁég %‘ﬁ?fh‘i‘i’cﬁoéhto(fﬁogl tE’ES‘P’t?Fﬁ’WI? MBQem x
4.6mm | D, SmAB@BPﬂhm)yl chloride eFipovatébureleo Vacmy. rifhe, residjewas dissoVioddune of

5i, at rpom Dewp Ltr aualamelévzaﬁgt(ﬁmrmel)laa@g@d@m cdftonbe (38HAE) wére
| nt er medi ate sg fufroht %ﬂ#&gﬁ&f%&yﬁ aﬁ”r& 't Hfire 7 BLOMPRLEHL I Ni

acid (200ng ux 1n
( and 1 trat re\ﬁ%cec{] to dryness under vacuum to glve 8 -chloro-N-(4-

methoxyphenyl)mcotlnamlde. NMR: 8H [*Hg]-DMSO 10.37,(1H, b), 8.94,(1H, d),
8.34,(1H, dd), 7.70,(1H, d), 7.66,(2H, m), 6.95,(2H, m), 3.75,(3H, s).

30
Intermediate 3: 6-Chloro-N-(3-methoxybenzynicotinamide

6-Bromonicotinic acid (200mg, 0.99mmol) was heated at reflux in thionyl

chloride (2ml) for 3hrs. The reaction was allowed to cool to room temperature and
the excess thionyl chloride evaporated under vacuum. The residue was dissolved in

35 DCM (2ml), 3-methoxybenzylamine (137mg, 0.10mmol) and sodium carbonate
(500mg) were added to the solution. The reaction was stirred at room temperature for
4hrs, filtered and the filtrate reduced to dryness under vacuum to give 6-chloro-N-(3-
methoxybenzyl)nicotinamide. NMR: §H [*Hs]-DMSO 9.29,(1H, 1), 8.88,(1H, d),
8.28,(1H, dd), 7.66,(1H, d), 7.25,(1H, t), 6.90,(2H, m), 6.83,(1H, m), 4.47,(2H, d),

40 3.74,(3H, s).
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chloride (2ml) for 2.5hrs. The reaction was allowed to cool to room
tenperature and the excess thionyl chloride evaporated under vacuum The
resi due wa® odiosgyet ved in acetone (4ml), cycl opropyl net hylPamiGRI3(0Us5HY,

0.1 0mmol) and sodi um car bonate 15 (500rrg) were added to the .solution. The
reacti on wasindermeadiated: G-Ehils 0§ 3-amgthylsulphenylam ObZ Anamude he
filtrate reduced to dryness under vacuum t o gi ve 6 chl oro- N-

cycl opr opyl et hyl xBranomestinde acid (200n% &A% uhel) wanhezted s 1pdwsin thivey

8.82, (2H, r@hlorﬁiezt@lrﬂ)lﬂdr 3H@) .Thé 1‘@3’{1611 as dlowal tb4obPid, robih, tethp&tufd ihd M) ,

0.44, (2H, n‘) ge% lcfl %t bfhtt&f %ﬁ@f %c‘?tugl The residue was dlssolved in
0. SSLT?LF)S”WQQ Vit L T R

reaction wascaabqn@We(dOng):W@te added 9dhe ﬁ@ﬁﬁb@t atlhp sacion WQSI"Fém@Si @b¥en hj onyl|
chloride evapapataade furdeis, fitietsdnnd Tiefiltatd decedas dgnssalndedvacouJo PEN

(2m), p- amélc 'orbeN( Eiﬁ 10 RhinoB Ry E%bﬁﬁﬁrﬁﬁébmeﬁtﬁ SeOMMLer e
added to th t t t f
anrs, 1ilterdd l‘aﬁmr? A8 AL @h@?ﬁf% ﬁaleyrr?szsf@%f&@f V8Lt o give
6- chl oroLQ\r(ZrO49rth@x9ﬁﬁéﬂa§ir ﬁhﬂé’ét(?ﬁaﬁ} d&0.(RNR)- 6H [ 2H6] - DIVBO 10. 37, (1H,
b), 8.94,(1H, d), 8.34,(1H dd), 7.70,(1H d), 7.66, (2H m, 6.95 (2H n,

3.75, (3H, S)Int&QnédlhﬁrS‘EGUC%‘l@roﬁ- B-(4th&h Phphb drazikiet- dokibianfifié nani de
6- Br ononi cotTni c_acl D vvas eat e ux 1n thionyl
t:glrrgtralr gfug gnﬂ) fo %gmcgﬂﬁtc a@tﬂ Q?&H% g%g hEQ(e& un err{ﬁ)iacuu The
resi due was %Pq%’%(tﬂ qui%gﬁ Iﬂ%@l ?W%ah‘e‘f’ﬂ 5&/‘%851%& QF tGeP T}é"f d"

0. | Onmrol 35 an‘dhesmhswhlcwllgbhaltde evqm@ynd@ewecmeﬂlqr@smewge lﬁtqltﬁt{ INThe
reacti on wasD&M (281, B{2- ﬁmﬁmb%@zyﬂ)ﬂ-aidﬂ}&plﬁaﬁzmém%mg IOlltO&[Imﬂ) amblsadihen

];rta!t h(r)i;gehgs ﬁ&c%) 580 ré’&ﬂ@& to ifb'lﬁh&ﬁ’ @hé’f‘es@técgmrﬁg IH )
8.28, (1H, dd ag‘geé‘i eﬁ“ﬁ?@%‘l dieg ?é‘ﬂﬂe%ﬁ“ﬂdér %%%"ult{‘ ’
4.47,(2H, d)6-chipraNy (431146 plpergmn«ralmmémw inpiyidecEiyRo 1-DM 0

| nt er medi@t e1#62,6HEGH), 08 05, H, 39 %8 I Wddp o2 ey(1EidhThEh G, )dl),r T34, (1B m)le
6- Br omoni cot msgtﬁ% POQ m)03 9910 3, 86.2MRABECLAL. T2y, i n L hi onyl

chloride (2ml) tor 3 he réaction was al lowed to cool to room
tenperature and the excess th|on I chlorrde evaoorated under v
resi due was HUtEHEE p Q:nd-Me yyricing Yindrkh ARy
(200ng, O. 10mnhEkhanﬂmmdunUMVdenhunuhe (500ng) wer e added to the sol ution.
The reaction was stirred at room tenperature for 4hrs, filtered and the

filtratezgeduced Bgo@s-¥ie&hylUNGSpyMamLm-pliEengi)Vehzamide (Intermediate 7) (83mg,

6- chl or o- N- ( §6RibM), B PBRMAASIHLEEN0NE! 695 mbR, B6tashidifacShtel(GH#l, DVEO
1.0mmol) and PdCl,dppf (12mg) were heated at 80°C in DMF (2.5ml) for 4hrs. The
cooled reaction was absorbed onto silica, applied to a bond-elut (10g, silica) and
eluted with an ethylacetate / cyclohexane gradient (0 to 100%). The solvent was

30  evaporated from the product fractions under vacuum and the residue triturated with
ether to give 4-methyl-N-(3-pyridin-2-yl-phenyl)-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzamide as a white solid (31mg). LCMS: retention time
3.69min, MH" 415.

cuum The

35  Intermediate 7: 3-Iodo-4-methyl-N-(3-pyridin-2-yl-phenyl)benzamide

3-Iodo-4-methylbenzoic acid (154mg, 0.59mmol) was heated at 80°C in thionyl
chloride (2ml) for 3hrs. The reaction was allowed to cool to room temperature and
the excess thionyl chloride evaporated under vacuum. The residue was dissolved in
acetone (3ml), 2-(3-aminophenyl)pyridine (100mg, 0.59mmol) and sodium carbonate
40  (400mg) were added to the solution. The reaction was stirred at room temperature for
11days, filtered and the filtrate reduced to dryness under vacuum. The residue was
dissolved in ether and filtered through a bond-elut (1g, silica), washing with ether.

-25.



9.30,(1H, t), 8.88,(1H d), 8.28,(1H, dd), 7.67,(1H d), 7.23,(1H, t),
7.10,(1H, s), 10 7.04,91H, d), 6.97,(1H, d), 4.45,(2H d), 2.90,(3H, 5s).
| nt er medi wD®3568767 Chl or o- N- [ 2- (4 met hyI pi perazi n-1-yl )phewlﬂ(}ﬁmmoismam de
6- Bronmoni coti nic_acid (200ng eated at reflux .in_.thionyl
Chiort de. ( orilhe sentHias evepRBtecEen b e g FoAsEs EyBEs foe Baripicd
tenperature mﬂthyli]S—(andm%sfk-phmyd))hymzaMQﬁm aieean &ppon- MR : dHdePCllacuum  The
238{‘5 due \gai gre, \depl 8133,(1BCH), (821rsi().H ; tzsammaﬁemz)w 7%?; ?ﬂﬁyhﬁ; perie12| ne
ng, O,Tg@ were added to the solution.
ﬁ]rr dHHt;'H} oon’ fﬁ«gnﬁerat

The reactlonwai or 4hrs, filtered and the
filtrate educed to dryness under vacuumto |ve
6- chl or o- N-[ meeiate\8: oA 1 4.4 etnamathd- NVR: 8H

[ 2H6] - DMSO 2 dfoka &aH)laﬁ- ryl b951 HI ) 8. 32 (1H dd), 8.25,(1H, d),
7.77,(1H, d), 7.34,(1H, n) 7.28,(1H, m, 710(1H m, 3.73,(2H, s),
i- ﬁ/g' ﬁ |20 (8H, b)Nd 3-Rlo-4-thBhSTbeRANAE € (IRtermediate g(l 1g, 3.64mmol),
di oxgbg rol an ‘t%ﬁ@%‘//q%ac%lat dﬁ{ HQ gjg )7 fg oﬁ &Tgsﬂﬁ; 50%51%& Og, zi'g'Qﬁm%)]l) and

3- 1 odo- 4ltet PG §5§5’9$)|‘H¢rﬁh9at9q1 atgefnin PR £30mi dor4-Fre Thereqled 7) (83nm,
0. 20mmol ), blres((tmmmaascadnlsalfoed dnﬂocsnlma pliedtn a bobetnb(10g, phcaisnd ehtadowitlat e
(97my, 1. Orrﬂpéth 186datPd o%mane( At «m e00%Rt The &J1vEd Grak BvAI¥ratéR bl ) f or
Cloer i Cag ucpﬁ&%tiog@ RERN R thﬁ&}e il einbond HERE o1 UL
100% . “The " SSreioprambAgpethy -4? L M@Lﬁ% TRRER Y
vacuum ahd t #see whité shlisl (ﬁﬁOme)aNb@thdeDmO t804(g‘il‘}b d), 8.06,(1H, d),

4- et hyl - N- (B7pyrHdid); 223 HRAHNY.BY.(F1,(4), 2,48,(3H &), 1 30%128Y) 5)[ A.6&(Z], m),

di oxabor ol an0§ gﬁ){g@enzam de as a white solid (31ng). LCVS: retention tine
3.69m n, ? I nternmedi ate 7:

3-1 odo- 4- et hyl - p&/rl di n- 2- yI - hen I )benzam de

acid (154ny, hiteane N<Cyelop s ethylbgagamiden| or i de (2nl) for
3hrs. The reaction was allowed to cool to roomtenperature and the excess
thionyl 2l oride 2Vadw#ahethylberoic acat(lLlp, 3 Boenol}sias beatodat M €sothiedli n
acetone (3m }pioddd Goi1) R REANYIHeRYAcigh R ﬁﬁ&%mno QoD HIBM) teAPErafiPelhnim

car bonat e 40 40 Q rg)[l?lmﬁ}’lec]f%%gl% %VL.}?(? &EF? %ﬁ(geé % ﬂ% ’ir}t% I ﬁﬁg Wa? HlS §CC§1tﬂl rred

at room terrp

dryness undeP %ém CHREOPFRY] @H@e&%%zm |a§§6‘P 155 qawosﬁtﬁéf e)nY‘Je aﬁﬁ‘fﬂ'té’d
t hr ough a botig-selution( The reviction wps stivashit mopmiterhpesatines for 181, filpraBigigBy 47
PCT/ GB03$§05 Siftratd Redu &l t6 Imed@sndRy *Rial. GHe Eésmﬂetm teidrbd edth fetHet ragi®e and

washi ngs to gj Q-4 IYE e as a
A T e e
7.93-7.89, (2 std)(ﬁ
7.26, (1H, 1) 5), 0.6312H38), G55, mt er nedi ate 8:
N- Cvcl opropvl -4-net hyl -3-(4, 4,5, 5-tetranet hyl -

30 Intermediate 10: N-Cyclopropylmethyl-4-methyl-3-(4.4,5,5-tetramethyl-

1.3.2]dioxaborolan-2-yI)-benzamide

3- 1 odo- 4- net hyl benzoi c

4-Methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-benzoic acid

(Intermediate 17) (2.0g, 7.63mmol), DIPEA (4ml, 22.89mmol) and HATU (3.05g,
8.02mmol) were dissolved in DMF (20ml) and stirred at room temperature for

35  15mins. Cyclopropylmethylamine (568mg, 8.01mmol) was added and the reaction
stirred at room temperature for 18hours. The solvent was evaporated under vacuum
and the reaction partitioned between ethyl acetate (250ml) and water (50ml). The
organic phase was washed with hydrochloric acid (2N, 50ml) and aqueous sodium
bicarbonate (1M, 50ml), then dried (magnesium sulphate) and the solvent evaporated

40  under vacuum. The residue was absorbed onto silica and purified by flash column
chromatography eluting with cyclohexane / ethyl acetate (4:1). The solvent was
evaporated from the product fractions under vacuum to give N-cyclopropylmethyl-4-
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[ 1,3, 2]dioxab orolan-2-yl)-b enzam de

N- Cycl opr opyl - 3-i odo- 4- net hyl benzam de (Internediate 9) (1.1g, 3.64mmol),
bi s( pi nnawoloanes7ai bor on (1 859, 7.28mmmol ), potassi um acet &Ca&/(BD3/NOF4

18. 2mmol ) and _ 10 PdCl 2d (55 wer e h ated_af 85C i 3 for
2 5hrs. The Rebl(bEao iy SFlieabome 2o iicaranger] &3 LS
bond- el ut ( T8gnticn tiined)47amd, Mﬂjtﬁﬂ WMR: SR Hel-BMSQ 8t (@ Hi H)c§.d 1 §HExdne

gradi ent (0 1. @D%), 7THE(130!dYEN12, (385 tp Y 3RFIZH Y, £.0DMILiHY Op1RAdHE in),
fractions ur\qi @ mand the residue triturated with cycl ohexane to give
N-cycl opropyl™=4~n8thyl -3-(4,4,5,5-tetranethyl -[ 1, 3, 2]

di oxabor ol an- 2- yl)- benzam de 15 as a V\/m te solid (650rrg .

[ 2H6] - DVBO dimérnderinted pthY143-(4. 43 : 13epldi )
2.82, (1H, rr)(thﬁza&-mmensamlme 30, (12H, s), 0. 66, (2H m, O. 56 (2H m .
Internediate 9: N-Cycl opropyl - 3-i odo- 4- net hyl benzam de 20

fc”h: gflod‘el En_;:t hyl bem@étﬁyl@fl(m §5- t@ﬁm&hﬁ%@l,)]d}@ﬁbé}ﬁﬁh@dﬂ%e&b@ hdid {hogny!
t enper at ur e gh‘%fmn[ he%gﬁ% mf t%ﬁeé%%mﬁﬂlm\é@?ﬂ U@Aﬁ o%’tg%“'"u I&Rx%réﬁ%&ved

vacuum The
resi due Mas @il3ME|(GeaDiad stk étl’@ﬁ’ln)temé‘iféﬁué%foé;%? r?éX(‘Bn%tg €and sodi um
car bonat e ( 2(80fngyk:demaciiledas alded hed the Ireactiom stirfdveat recroti¢ropereaies ti rred at

r Ogm t enper af ghofirst AhekBiVefs whi &vap 6ﬁt¥daﬂdeﬁ\fh@1ﬁ&5 ahdl ke @h@iongditiiRded 0 dr yness
under vacuu [ &,

N- cycl opr op _t\-é(r_& %ﬁﬁ f%'tﬁ‘l\gv@%%ﬁlﬁ ahlf Rxgrte‘?gS(thlt) Tﬁé Bfgran{c ‘)\i \'A?ars&;gashed w1t}(118

[ 2H6] - DVEO &y orfg ac aq&}?ous-,sog’ Ty 1pprbalae) e l_t'herb rie

2.82, (1H5 n)(m%n@ﬁum&hﬂlpha‘@) and)t]r@'ﬁo](vgm evp;pora‘(gdggdqrgqqcum ThergsisuieM¥asdi at e
10: N Cycl OP:EB%BbUe%h’bedlhéh- amtﬂmyllﬁea bi 4lash &lbmh ehlfo&{mcbg‘w}bhy eluting with

E1332]2] g: giaﬁ%r s )g F‘Sﬁ% | ijZThe 50 F'Was s)é{a‘llecﬁ%émttﬁé Raekhy! -

DI PEA (4n, OB G)‘% A e§h38‘§9(44§t5% %ﬁl Ie Qéd‘fﬁ?‘%%"gf’%& %Hm)
(20ml) and sNi(hiezdl-2ryl)-bemamidpne r7é’1gﬂ1r1&MSr Te%m%ﬁm?é 66min, M

Cycl opr opy| @Hmﬁ{@mmso(ﬁﬁ@?gl{ ®),B13n1dIH), dyess0sddeddpida (e, d)adc&S,(dh, d),

stirred at ggn(ﬁq es3lwilg §)01 348Muy. The sol vent was evaporated under
vacuum and t reaction partitioned betvveen et hyl acetate (250mL) and

wat er (50ml). The organic ohase was mashed mnth h drochlorlc aC|d (2N
50ml) and agq e 4-Pieth ‘ pihily(1.3.2]e

sul phat e) andhhmﬁmznbnwdhbenzamndeated 40 under vacuum The reS|due was
absorbed onto silica and purified by flash colunmm chromat ography el uting

with cychphexane A \gbhyl3-a4 8508 Rirarhethyl- 1T312]c§@ia1661@11aﬂ/l@§'1) RYSFHOBEHED 0 om

R bl O i o0
1, 3, 2] di oxab8t *}ndbsé’ﬁr r?‘f FRonY tEimpSERY ure %,\}émlm evpipgihiadiazales 47pin,
MH+ 316. NVR(818mg 3148 nnpNp®agadied an thetr)eact@n stirred p4, rogn, tempera@rf( fom, dd),
7.26, (1H, d) ]8@ui, TR boldent whs Sapodatdd urkier vaculid, dndithe rehctidh phztiticidd m) ,
30 between ethyl acetate (250ml) and hydrochloric acid (2N, 150ml). The aqueous was
extracted with ethylacetate (2 x 250ml). The combined organic extracts were dried
(magnesium sulphate) and the solvent evaporated under vacuum. The residue was
absorbed onto silica and purified by flash column chromatography eluting with
cyclohexane / ethyl acetate (4:1 then 1:1). The solvent was evaporated from the
35  product fractions under vacuum to 4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-N-(thiadiazol-2-yl)-benzamide (0.95g). LCMS: retention
time 3.34min, MH" 346. NMR: 8H [*Hs]-DMSO 13.08,(1H, b), 9.22,(1H, s),
8.35,(1H, d), 8.11,(1H, dd), 7.38,(1H, d), 2.55,(3H, s), 1.34,(12H, s).
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0.22,(2H, m. 5 Internediate 11: 4-Methyl-3-(4,4,5,5-tetranethyl-f 1, 3,21
di oxaborol an-2-yl)-N (thiazol-2-yl)-benzam de

4- Met hyl -\80O(04/0687%7 5-t et ramet hyl -[ 1, 3, 2] di oxabor ol an- 2- yl pCyasBogioessaci d
(2.0g, 7.63mmol), DI PEA_(4ml, 22. 89mm| ) and HATU_ (3. 059, :

di ssol ved ter 4-Mleth ba.Stetiametyled Lodql 2L BHNS .

2- Am not hi aaﬂi_y_ldw Olmuol ) was added and the react i on st| rred at
roomtenperature for 18hours. The solvent was evaporated under vacuum and
the reaction par tNA3-Oodkd4- ni&lﬁ%pl&lﬁybt%ﬁﬂrarﬁﬂét(m@me&ﬁwms)) (254, Mnedramol)pOn) .

;t;gl or ¢ g&nl:;r bét?ﬁﬁ @@@ﬂ? ! tdsﬁuﬁtcalc@ta{@(%lzségnmnﬁﬂl@t yadueous

sol vent éva @déﬂ %ﬁ’iﬂm@ ﬁé@?é&‘i‘“\k&v 9@%@%‘?’% b%ﬁ?f?oz‘%ﬁ | ca and

purified by Tthee@@nleééwﬁﬁna\rﬂsahwrb@t%whet and snpligd tma bend-elsheiigael 92)et hy!

acet at e (4: hnd elthed with wegtiohasney athgt @ttt frdient MEhegrodiwt fractionastdreons under

vacuum to 4 %ﬁﬁwﬂﬂﬂateaﬂﬁqﬂeﬂ%a%ué&%ggicgf@tlﬁ)ﬂw A%n?ﬂ )2hd géageampl an-2-y1)-
| azo benzs 4):s7hD), phALARL 2 o

VR 20 CH [Hd né Haisy ? 56, (1H,

d), 7.389( Lﬁndai(?lzdtpfz@‘*?@ﬁa 96m1210§@t§§|¢ 3 bys. 3Ehq osile ?Cﬂotjjﬁfl@r medi fﬁtt e

12: 4- Met hylabSerpdd dntd sBicaend applidaytb bpad- Sl,uzsl(smcexm)wg) land elntad WyitiNa

(thi adi azol -Zcivhexddenzmiyl seetadd orhdidat. Mihe Froldt 4rabtidnstvedre aomichithted under

s e R

8. OLrmollf wd3MaHR86.6Hd, Wh8.3p£Hdt tpry . gﬁtVBZé%H,artl),ﬂoﬁnﬁlﬁeﬁpéﬂéi(Lﬁed)f or
18hours. Thes. SH{IEE M), DAY, (BHaPRL 3VERHYer vacuum and the reaction
partitioned 30 between et hyI acet ate (250rrft) and hydrochl oric acid (2N,
150mLl). The
conbi ned or : s Lizaeial ;
evapor at ed UHIE pplhgne-3ramidesi due was absor bed onto Si I [ ca and purified
by flash col um chromat ography eluting with cyclohexane / ethyl acetate
(4:1 tha 1:1). TH&3dodorémethpdphayyiivoitcad 3fanide (Interdbdipteddi (2.64g,act i ons

Ugdgr ZVSCUUm S8nholEbBPinndcohioddiBomti( 1B @lﬁl\iﬂnol) potassmm acetate 825

L o9 o st e

9.22, (1H, s) for 2@hrs,. 5Tg1q_ppolgj reagtlo_p_I_W'(tsﬂ_ql?so 8 ontp geaa ale)ted to ]

1.34, (12H, sosmca DN DSLBESTitlTa PETHEBOE /0ﬂ15384tcetaua@¢dmm abe pl_‘p@uct

N-[ 4- Metdsy| - fBactibngwhreoneériauet thder Yabudm2fidéddwedia MMaET20m))lahd reacted with

pgegyl ! '7 62%1??}1913(:&‘5&%1{)5}%8 (f‘7‘7§t7't)th1%8 %téss%rﬁ WA E@%ﬂgny%hﬁﬁﬁb ae 15

( 9 r’g’g) l2dppf (143mg, 0.175mmol) at 80°C for 16 hrs. The cooled reaction was
absorbed onto silica and applied to a bond-elut (silica, 10g) and eluted with a
cyclohexane / ethyl acetate gradient. The product fractions were concentrated under

30  vacuum to give N-[4-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-

phenyl]thiophene-3-amide. LCMS: retention time 3.65min, MH" 344, NMR: §H
[*Hs]-DMSO 9.99,(1H, b), 8.35,(1H, s), 7.90,(1H, d), 7.85,(1H, dd), 7.63,(2H, m),
7.14,(1H, d), 2.42,(3H, s), 1.30,(12H, s).

35 Intermediate 15: N-(3-Iodo-4-methylphenyl)-3-furamide

3-Furoic acid (2.4g, 21.45mmol) and HATU (8.15g, 21.45mmol) in DMF
(25ml) were stirred at room temperature for 15mins. HOBT (2.9g, 21.45mmol), 3-
iodo-4-methylaniline (5.0g, 21.45mmol) and DIPEA (11.2ml, 64.35mmol) were
added and the reaction stirred at room temperature for 16hrs. The solvent was
40  evaporated under vacuum and the residue partitioned between ethyl acetate (100ml)
and aqueous sodium carbonate (10%, 100ml). The aqueous layer was extracted with
ethyl acetate (50ml) and the combined organic phases washed with hydrochloric acid
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bi s( pi nnacol at o) di boron (2.13g, 8.41mmol), potassium acetate (825ng,
8.41mml ) 5 and Pdd 2dppf (312ng, 0.38mwol) in DWVF (20nl) were heated at
80C for 28bros/068Te cool ed reacti on was absorbed onto sili ®eaTaRI3AMSHI ed toO

a bond- el ut silica, 10g) and eluted with _a cycl ohexane / eéjh | acetate
HE Qﬁ?

gradi ent. Nov Jalieater 5l Aad Wance(75adh CRstarganigphasa aras ¢ g135148h| ved
in DVF ( 40n1 sulphatt) pedebsecbadi dito sibics (Phawibeol et apped tr oflaghziliggoldmm sxhmol ) |

pot assi um acghdl ¥ithdyebhedhed EilPhdetatd (RN TRGoRERPNad 4D Bﬂted(frcﬁﬂﬁ{HmU at

Esgcbg or. §|3ut 8@5@%«:&&%@%‘&? %ﬁ&%ﬂg{%ﬁqﬁwgnpﬁ{ﬁé@éﬁ% gt ﬁslolled
acet at e é-’radrr@ : Tepepiiony 1R 3 O 21y acuum t o

give N-[4- ma&&@(lHS-CWB 23 5118, d)eT.BO.0E LY 7-.6,d H3 dd), dr?&(éﬁodbl%ﬂ&@ d), -
phenyl ] - 3-f ur asm3e.s)LCVS: retention tine 3.55m n, MH+ 328. NI\/R 8H [ 2H6] 15
DVBO 9. 86, (1H, b), 8.36, (1H, m) 7. 86 7.82,(2H, m), 7.77,(1H, t), 7.14, (1H,
d), 6.99,( _u ,2. _( 1. H D Int%r rred'ate 14:

N-[ 4- Met hy| -3 z : oraboSat 2y | ) - phenyII

t hi oph ene- 3-am de 20 N ( 3- Iodo 4 nmet hyI phen I)th| ophene

(Intermed ate 16)Tl€12p}@?¥’§ -3-carbeaigseid CHiSg( k- %ﬁ@@@l)ép@fﬁggﬁ%ﬁS%Z 139,

8. 41mmmol ), p:b]t Axsmoihin ONB (2508 2Engstirrel. af toom tgmpmadufeder Rapims. HOB Ty,

0. 38mmol ) i noBdEf 29ﬂiﬂﬁoly\@t16d$la%&ﬁ 18411180 G.04, 01 .42akinsl) addPIERA Ed2meact i on

was absor be d%AP §§1§?1§p W& a %ﬁ%é Ieegctﬁ 91[ s@m%a %gro%ln?{e ?dtlhﬂeggr 16:}19% ) TR d

eluted with exane

i T SERENCSB
fractions we*ioév%ﬁ’@é ﬁY%P&IF% Wﬂfé?’ agryE, i the resicyie patitioge FE‘@)F&‘Y and
react ed 14 t hacebites(L00mbpawl aguedw sodiuoncaitonaty 107, GAdmD) Theetecoys layenwes at e

(68|7rrg, 7. Otrrémfa)stearwlth 8 Reppf (50H3, thOcdfSifEdbipasic pBALEs akhelbwiilis. The
r
cool ed reac gﬁ e e(gezr@%nﬁm&ta'&ﬁﬁg aﬂ&@@;ﬁ%é%f‘j’ The @r[ggﬁeg,hgée%as

(silica, 10g aceta ent. The
product frac %P%u@év%ﬂ??a?‘géjsﬂ silfa Q;@PP

N- [ 4- net hyl - Bashasilicagsobime enclptedyritl] cmlcrkle}zqned iegwhpestase &l T polvent was
phenyl ] t1o Opbmperaaedamldehe biGWERt fraetiem irder vdcoem3o GHrE N(3-ibdo-844. NNR 8H

L2 (Eﬁfonfm%ﬁ 3\}2 &53 e 0 OBl € o B2 o

15: N (3-1 odf ﬁ&%ﬁ#ﬂ&il@ Lok EE %mﬁmaw

and HATU (8. 4@@7 6211 5@%7)301(11HDI\)F -were stirred at room tenperature
for 15m ns. HOBT (2.9g, 21.45mmmol), 3- |odo 4-met hyl ani l i ne (5. 0g,

21.45moby  afhelhEdihed 17: - £ Neth 9133 AIER-tetViih@hyRAMRS de¥hbbbslanact i on
stirred at rWﬁ‘eﬁ%ﬂmm ed under
vacuum and t partitioned between ethyl acetate (100m) and
thyl acet at e (SoRtgecant ok A9 Aiants s Rta I pRron o
hydr ochl ori c(lcigl 572480, petaegsmaireRET1 8208/ 1905Bamol) and PAdCldppf (3.12g,
3.8mmol) in DMF (200ml) were heated at 80°C for 21hrs. The solvent was
30  evaporated from the cooled reaction under vacuum, the residue dissolved in ethyl
acetate (300ml) and hydrochloric acid (2N, 300ml) and filtered through celite. The
organic phase was separated and the aqueous extracted with ethyl acetate (2 x 300ml).
The combined organic extracts were washed with brine (500ml) and dried
(magnesium sulphate). The solvent was evaporated under vacuum and the residue
35  absorbed onto silica and applied to a silica flash column. This was eluted with
cyclohexane / ethyl acetate (5:1). The product fractions were concentrated under
vacuum to give 4-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)benzoic
acid. LCMS: retention time 3.65min. NMR: 8H [*Hg]-DMSO 12.83,(1H, b), 8.23,(1H,
d), 7.89,(1H, dd), 7.29,(1H, d), 2.51,(3H, s), 1.30,(12H, s).

40
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(2N, 75nml), water (75ml) and brine (75nml). The organic phase was dried
(magnesi um sul phate) and absorbed onto silica. The silica was applied to a
flash silwoasos7yrm and eluted with cycl ohexane / ethyl acatGRd/0(341). The
sol vent was evapor at ed fromthe pr oduct fractions_under vacuumto gi ve
|\|—(3|(:)d(:)4r 8 ~ -V gt 4.4.5.5tety ethyldh3p2] ¢ 2 il
328. NWVR 8I-;blfeaim-]z-mmmuﬂlz-vl-isblmcbhnamaie36 (1H, d) 8. 23, (1H d)
7.80, (1H, t), 766(1H dd), 7.29,(1H, d), 6.98,(1H, d), 2.33,(3H s).
I nternedi ate 16: Hys alc@daydrbaﬁhbym@agls}rhﬁm ﬁzlaga@iea-tamrﬁau&@om- 3-

|T2I ODIF\)/EEPES &HQ%( g grrgl?cﬂn- < -1%%831'{1em e d(at%e 73§1 45rrrm|)
21. 45moP) ?%@glfh foéi‘ﬁfuini‘%e(lé nﬁ ABURACHALO) 2mg

64. 35mmol ) \/Pei@zd@aﬁ@adéhmrem@nrmea@d ugticrrraal@@nasphmmﬁm@ﬁf@raaﬁ iefop or
16hrs. The 1sHoveNt Thasacioapadsaioelitdundére soheutmranaived iZheaues THeessphet | ti oned

bet ween et hxbasﬂtéc&agi Rt Bidrd ol 15 @&H@@Wi‘th%%éﬂ{gkﬁﬁm aﬁaﬁnﬁég%@mgoom

e e e e
brine (7%9nm)wasmeilise Gxsobinphegemaiography (Zh8Q @Fhlglr?@gﬁatﬁﬁyg hekanedy 5

absor bed ontahgiatétate:cydlohexsnk). CBo gizs Napgipinethgl-8-¢4.4,5,F-teimmettiyli ca col uim and
el uted w th [gychiaRaxBe8lah- ﬁ&?%hel%ﬁ]aﬁ%sfﬁoﬁﬂnmyl 1I&ﬁc&ﬁiaﬁﬁﬂ€ aBwhiddsolid

evapor at ed f 5 15) LthS : Vﬁ{N'd -

RN R T A
7.66, (1H5 @)352(@2 dppetentit)) 2. SZ(MSOJZ—QSGL)H m), 34, (3H, s). 25 I nt er medi at e
17: 4-Methyl -3-(4,4,5, 5- tetrarret hyl -[ 1, 3 2] di oxaborol an-2- yl)benzoic acid

3-1 odo- 4- rret é zgsgﬁl@@é%_%gpf

(14.5g, 57. 24 ]
(3.12g, 3.8nmmol) OC for glhr The sol vent
PeS|due

PYXY,
was 30 evapor at edAfsPld‘a\/gﬁg%g@diogﬁ'\ﬁe%%‘ﬂpg E)n 8?105%@8{}
di ssol ved i n(leipimadiate @8} @ @g 398mmolpindyrplidive K1 Gl @vaabﬁde(é N0°Gowde) and
filteredd hraugmosserd ef niftbgen for §ahowrs p Eacss pasolidinawat sahaved i veenaqueous

37; rea\CN; Eﬁeé“ . tﬁé F@éidu@%@is@ft&agea vaat@&lgm;)l etheIlmﬂ? ”’@hé‘?éiu&h@%&lﬁ&w_?_ﬁ te rac lt S
ched by Wuder At R o S o, e TRRPE A B ?h sEw-2ne 30,

was evapor at‘?aodlte
applied to apwrdlidaylnl-dsonicotinumide ayppaleysdow|sphid o/ W&aﬁ &hddine / et hyl
acetat e (5: Letenfibe tipredI 7t mid MEEHOBN MR E (6h e MMEOkD. Zﬁh(dé} s), B2OUUHh t 0

gi ve 4- ey hyhy; §261{1ﬂ; 9, 57t16(t1Haaraat hybinla @M(m;em@f 6'8@"(1ﬁ wj BlgnzAi ¢

gng (&CH:MSd)r eé‘éb??ﬂ%% )%;9 HM&’) Eké‘ élf C 1820 (lTZHb)s). 40
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Intermediate 20: 2-Chloro-N-(3-iodo-4-methyvlphenyl)-isonicotinamide

2-Chloroisonicotinic acid (3.3g, 21mmol), HATU (8.75g, 23mmo]),

30  diisopropylethyl amine (10.9ml, 63mmol) and 4-iodo-3-methylaniline (5.00g,
21mmol) in dimethylformamide (50ml) were heated under nitrogen for 16 hours. The
reaction was cooled, solvent removed in vacuo and the residue taken up in
dichloromethane (150ml). The organic solution was washed with water (3x100ml)
and brine (100ml), dried over magnesium sulfate, filtered and solvent removed in

35  vacuo. The residue was purified by column chromatography (40:60 ethyl
acetate:cyclohexane) to give 2-chloro-N-(3-iodo-4-methylphenyl)-isonicotinamide as
a white solid (7.00g, 18.8mmol). LCMS: retention time 3.59 min MH373. NMR: 6H
[*Hs] — DMSO 10.52 (1H, s), 8.62 (1H, d), 8.29 (1H, d), 7.99 (1H, b), 7.87 (1H, dd),
7.70 (1H, dd), 7.34 (1H, d), 2.36 (3H, s).

40
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WO 03/ 068747 PCT/ GB03/ 00554 Internmedi ate 18:

N-[4-Methyl -3-(4,4,5,5-tetranet hyl -[1, 3, 2] di oxaborol an-2-yl) -

phenyl | - 2wpyBoad74ti n- 1-yl - i soni cot i nam de Bi s(pi nacol at 0) #CHGRIBITST. 249,
28.5mol ) was added to a m xture of N-(3-

i odo- 4- met hylingermegiate 215, 1 6riChlerg-N- t er nedi ate 19)

(7.73g, 5 19mmmol) in di met hyl f or mam de (100m ) potassium acetate (9.32g,
95mml ) and PdC XeBpimamdotitieasié §200nm OVAsmnid hweslhentefeat reffaintbiophler e of

nitrogen at 031@91(1‘6 Dm1)f®r DGUFsS - ThEeactien sitas @lowed ool ftroamdeinperannt umht

removed in Vtgg kfwgc @?‘?oﬂf%%lgﬂge eV@ ]g.tt Kﬁﬂelu@ac %mc RO AW AslA¥Hed iMaShed

Wi th vvat ove sl um.sul f at e,
filtered andacgtﬁ’W )’r‘é’ﬁw&l’ © (ﬁ'ﬂ@ r h%l%%gg g?léa(tje by
col urm chr orfapemenwhiy added Bothe selption cBheveactiopovaststizad at mns@nmerat@? rﬁgn

acet at e: cycl e faredd anfiah@iitextdeldeddrnd dyneS (ndedydepbmit totgian@tidpto-N- 1, 3, 2]
di oxabor ol ans2 @kﬁﬁgﬁyﬁﬂcoﬁn&ﬁd@% b didand sotid: N@H@'&P[m HMSOAS s@(ml te

solid (1.5 i 0 %

COCL3 8. 27 Bk A ?dbgw gfj?%’ﬁ% )({Iﬁﬂ %‘J? m 04 %bﬁ CAY (1H,
d), 6.8201HM).b), 6.77 (1H, 15 b), 3.52 (4H, apparent t) 2.52 (3H, s),
2.25 (4H, m. Internediate 19:

N- ( 3- Todo- 4-@enédral Mredmad A- 2- pvrrol i di n-1-yl -i sonicoti nam de A solution of
N- ( 3- Todo- 4- net hyl phenyl ) - 2-chl oro-i soni coti nanmi de (Internedi ate 20)
(7.00g, 18. SgmebmohiBotdie bEilli(Ud0Iee, OXMih)1) was hbﬁad eb2C i8@onyidatoridd an

at nosphere o &'nh ?cg%oﬁgr The e!;a@égg 'o? agd@ dp@fﬁdﬂﬁ%ﬁ:  GERUEd N
vacus and (I S el b A

N- ( 3-i od& 4- mbwtqoﬂieﬁmg) were ag¢eq and e seactign was gHTdAtTeRIBteP LR 195 o
yel | ow sol i d2{ohirs! 3bhe tetidtionl wWas flitehést andrthe ssiduowashadewizh DCNG Ahd/ebdbed NVR:
6H [ZH6] - DYRQ) : d), 7.71 (1H,
dd), 7.72 (1H d%&d%gasg?g(s fgﬁ%e%er%‘é%% G%G%ﬁ@%%@eg&i@%u apparent 1),
3.00 (2H, mcHges P%‘r‘limg) 1.98 (2H, m), 1.82 (2H, n). Internediate 20:

2- Chl oro- N- (3-i odo-4-net hyl phenyl )-i soni cotinam de 2-Chl oroisonicotinic
acid (3. 3g, Qd\mpmlnid, HATU (8.75g, 23mAmhipe 30 dii sopropyMihy| Retentien
(10.9nl, 63wl ) and 4-iodo-3-nethyl aniline (5.00g, 21mml) in|time
di et hyl f or jam de (50nil) were heat edjunder nitrogen for 16 hourﬁnhﬂ$§b
reacti on was—eeeled—solvent—rermvedn—racvo—andthe—t+restdue—taker—dpii n
di chl or omret himemedstm:. 6-FikoreNr&Hi ¢ | SonethyY BRV IR Gashed |W2Th Waddr
(3x1 COM ) pmdthythund)id@ainide dri ed over magnesi um sul fate, fi|tered and
solvent renpved in 35 vacuo. The residue was purified by colum
chromat ogr a 0 Y . qive
2-chl oro- N g%?rh]dc’gla tﬁﬁhﬁ 8?@ énﬁs}gog %ﬁ%ﬂa)&’é&g%g A |5te g?l d
(7.00g, 18. peesepropylethighnicinamifion time 3.59 min |vH+373. NVR BH [ZH6]| -
DVSO 10. 52 lH s), 8.62 (1H, d), 8.29 (1H, d), 7.99 (1H) b), .87 (1H,
dd), 7.70 {iftbrnfidiate 74:3¢-dnlddo-12,22 | 3 -fidldthyipropfi@mine | 227 | 2.82
dimethylpropyl))nicotinamide
Intermediate 25: 6-Chloro-N-(2,2- | 2,2- 225 2.67
dimethylcyclopropyl)nicotinamide | dimethylcyclopropylamine
Intermediate 26: 6-Chloro-N- cyclopropylamine 197 2.19
cyclopropylnicotinamide
Intermediate 27: 6-Chloro-N- cyclohexylmethylamine 253 3.18
cyclohexylmethylnicotinamide
Intermediate 28: 6-Chloro-N- cyclobutylamine 211 2.51
cyclobutylnicotinamide
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I nternedi ate 21
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Q ﬁ?rﬁ\ for
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0.5nmmmo] ) was heated at 95C
The ekcess t-hi nn\ll chloride was

H1991) ,
Met hod A
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2hour.s

under vacuu

was stirred

rintendediated It ésChloeo-t-ssol
am ne (0. 5Mr@klpamdins@intiided car bon

B3d4, (2

ﬂ\lﬂhf\l‘ Q

_|1

ed

VQ@IQWHWWI(IQM) To| 2B s
at e (100nmg) were added and

at roon1tenperature for |2hours. The reaction was

sft'-)VQlt i on

the reaction
filtered

and

the residu

reduced to dryness to give the desired 6-
Ami ne M+ Relnderme \

washed—w-th—bBEM—The—conbined— it trateand-wastings were

chl oron| coti nam de.

Ehl or o- N- ( 3-

3- et hyl butyl am ne 227 2.92 nefhylbutyl)nlcotfnan1de I nt er mredi ate 23:
6- Chl oro- N- (1- 1-gyhlaepnopydlehihylhathyhec@Banddéwas prepared from

cycl opropyl et %ﬁ%ﬁ%%ﬁﬂﬁhéjﬁsl Eehdedathed a4: 6- Chl oro-N-(2, 2-
R Adsg A 00

2, 2- dlne%hyl
25: 6-Chlo

dlnethylcycl
2.19
cycl ohexyl

BY) 4 2040

('} g}a #ehyqﬂ@ 1 ogr

(1
WS 5‘?@(1ﬂatn@r {98 amyd: S 1428, (e

R0

03/068747 PCT/ GB0g’—@?1(?6':%?':5ﬂ\I—(1—methylplropyl)mco‘unarmde was prepared from 1-

10

15

20

25

30

methylpropylamine using General Method A.
NMR: 8H [*Hs] — DMSO 8.82,(1H, d), 8.42,(1H, d), 8.24,(1H, dd), 7.64,(1H, d),
3.91,(1H, m), 1.51,(2H, m), 1.15,(3H, d), 0.87,(3H, ).

Intermediate 34: N-Cyclopropyl-5-fluoro-4-methyl-3-(4,4.5.5-tetramethyl-
[1.3.2]dioxaborolan-2-vl)-benzamide

3-Bromo-N-cyclopropyl-5-fluoro-4-methylbenzamide (Intermediate 35,
900mg), bispinnacolatodiboron (4.5g), potassium acetate (2.1g) and PdCldppf
(75mg) were mixed in DMF (40ml) and heated at 100°C for 18hours. The cooled
reaction was absorbed onto silica and applied to SPE’s (Si 2 x 10g). The SPE’s were
eluted with an ethylacetate / cyclohexane gradient (0-6.25% ethylacetate). The
solvent was evaporated from the product fractions under vacuum and the residue
recrystallised from cyclohexane to give N-cyclopropyl-5-fluoro-4-methyl-3-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-benzamide (260mg).

LCMS: MH" 320, retention time 3.39mins.

Intermediate 35: 3-Bromo-N-cyvclopropyl-5-fluoro-4-methylbenzamide

3-Fluoro-4-methylbenzoic acid (462mg, 3.0mmol) was added to a stirred
mixture of bromine (2.31ml, 45mmol) and iron powder (252mg, 4.5mmol) under
nitrogen. The reaction was stirred at 20°C for 4 hours and then left to stand for 16
hours. Sodium thiosulphate solution (200ml) was added and the product was
extracted into ethyl acetate (3 x 150ml). Ethyl acetate extracts were combined and
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I nternedi ate 29: 6-Chloro-N-(2- 2-nethyl propyl am ne 213 2. 63

nmet hyl propyl ) ni coti nam de I nternedi ate 30: 6-Chloro-N propylamne 199 2. 38
propyl ni cwpimasi7de | nt ermedi ate 31: 6- Chl oro-N- cycl opent picaniBg/o@x% 2. 70
cycl opentyl ni coti nam de | nternedjate, 32;

6- Chl or o- N- §Y&PYB ;Vf‘ Keeusy | Thecot eﬂgﬂql@é(mlxture of isomers) was dissolved in

6- Chl or o- N- cdimethylfoyrharsidey Tmi)c éIMCImehlmms (398ep 8r@aimp ) o OBT (405mg,

cycl obutyl rre;Mm ME3 Wi BiGy a8 i662b f108rbodiiMlR hydirbdtdéitde (57

523 g% Em d)3o ags“pg[g%gf §12 1%}ea E@fkﬁé'ﬁ QAS?lut:f’OI?’OHggate L.

6- Chl or o- 5N_ (r|ea e olvent was remove n vacuo an

6- Chl oro- N- (@s@m Wos mpqudrhem@anﬁhﬁl @ectglg ong mepsar depripipad qﬂayll@etate
met hyl pr opy| extiacte wese wgsHadseduantibiby With agueotld/Bydisid Hydtdgkn cabbid: 8ndB2, ( 1H,

g) 158( ga ( é—;'hydﬁ)chkﬁlc%ld M %en cﬁle@‘tn{aéﬁ&m&lﬂ sulpﬁatg)l 'I(H‘s'éthﬂ)acet&te bs(2H, m,

N- Cycl opr opyf Va%"r?ﬁeﬁd’r" 8"%‘ r@@ﬁ@? reéﬁgiw > B“%ﬁl?de'?y Hliea yjase fhropjatogzanhy

di oxaborl® arpllztlrgg \y].t syclahpgxgae:ethyl acetate (6:1) to give 3-bromo-N-cyclopropyf 5-fluoro-

3- Br ono- I\I—cyéthreﬂrymaplzarﬁ}dfel(&iﬁmg,mwt hyl benzani de (Internmediate 35, 900ng),
bi spi nnacol ma@m@w PR SR ISIUmHaaR batq 1620492881190 R 2250EkH,

(75ny) Were %ﬁﬁw3 @E%l)ma}i l\z§aﬁ/§fﬁ 961(006 %gr ghourgI The cool ed
reaction was c)a and applied to SPEEs (Si 2 x | Qg). The

SPE's were 20 eI ut ed W|th an et hyI acet ate / cycl ohexane gradi ent (0-6.25%
et hyl aceltsat el S AHE vely j ¢-3pilwahoee2- fracti ons under

vacuum and tlh@thﬁrnﬂigﬁuﬂbof@ﬁéys'ﬂal I |sed from cycl ohexane to gi ve
N-cycl opropyl - [uoro-4-methyl-3-(4,4,5,5- tetranethyl -

é ggﬂ gis?xag@rc};) ﬁf %@é— ﬂlgo?rgé?irgdg %—14’1 gyﬁgg zam18:N&nterl¥lntd1§t%%”7 ge) [FHFO” time
3- Br onp- N- cy(@buprwasdooded to §8E@and sodivmiydeade 6067l d - 23%) Bildast pordonveishgvdsenzoi ¢
acid (462ng, 1@nienwel Dneasffateedndethad coised tiedeadtiontwlseooledhs oTs°Cantia- 31n ,

45mmol ) - and g Cﬁﬁltﬂﬁﬁﬁg%r&ﬂﬁ% &deHBG&fzs h t%?ﬂﬁﬂltal Rﬁ of €action was
stirred at 20 ;‘;{(90% TWQT%(‘;E??{%?;{%“‘@H@“&%&%E‘P ours. Sodium

t hi osul phat eeEIBF‘@‘hISH A 8% PY¥4cted into
et hyl acet at ¥onpigutes andejreaqtionytirrgd &l 40 Exrthaess Ther@cal@wam@prﬁh@ﬂ -32 WO
03/ 068747 PGIERARK (DEBY ané viapnixatre dllowed mouarm e Ce ibaeptiodwes (M Xt ur e

?fz Oéiorrgzas) %@erﬂfa‘fé@&ﬁ&%@'védﬁunﬂéﬂﬁ%@i@sfd% RRHdEed Betiben SXGhRRLARYARNLNe

1705 % e gttt B, e ARl wer yonledasgpgef g

londe rlne drled (sodlum sulphate) and reduced to dryness under vacuum. The
residue was dissolved in DCM/ethyl acetate and purified by column chromatography
on silica eluting with an ethyl acetate/ DCM gradient (5-100% ethyl acetate) and then
30  methanol. The product fractions were combined and the solvent evaporated under
vacuum to give {5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}boronic
acid. LCMS MH" 238, retention time 2.19min.

Intermediate 37: N-Cyclopropyl-5-fluoro-3-iodo-4-methylbenzamide

35 N-Iodosuccinimide (22.5g) was added in portions to a solution of 3-fluoro-4-
methylbenzoic acid (15.4g) in trifluoromethanesulphonic acid (100ml) at 0°C over
3hours and the reaction then allowed to warm to room temperature overnight. The
reaction mixture was poured into ice/water (400ml) and the precipitate filtered off and
washed with water. The solid remaining was dissolved in ethyl acetate, washed with

40  aqueous sodium thiosulphate (x2), then brine, dried (magnesium sulphate) and the
solvent evaporated under vacuum. The residue was mixed with thionyl chloride
(30ml) and heated at 100°C for 2.5hours. The excess thionyl chloride was removed
from the cooled reaction under vacuum and the residue dissolved in DCM (100ml).
Sodium carbonate (25g ) and cyclopropylamine (13ml) were added to the solution and
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3.O0mol ) and DI PEA (5251, 3.0mpl) were added to the stirred solution. The
5 reaction was stirred for 5 hours at 20C. Sol vent was renoved in vacuo and
the resiwo@mesy4partiti oned between ethyl acetate and waP€T/GEd3mEsmed

ethyl acetate extracts were washed seg uenti al | yrvmth aqueou? sodla
hydr ogen cartBerrasteonssiredia) arase Fugeratung dpy/ herpagtion wag di dhym
sul phat e) . Thedet WydhedvathaDEMuarsl etleylapgntat éfdimsnlvma‘ow exapbrafed ﬁroasthdue was
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d5- [ ( Cycl opriopyiSaniine B2y bentiéd tide Bl 16atiautds. net hyl phenyl } bor oni ¢ acid
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THE (75m) NRSmrRiEdst O Oé{ﬁwtym% 1B )ES HofORes-fuar@). added

portionw se oM Once effervescence had ceased the reaction
was cool ed t%—t%&m ”ogl. lq'i}cdlthl um (1.6M in hexanes, 20rrfL) added over

25i ni nut es mai nt t enper at ur f. <-70C. (8m)
w05 2dded t CUHE PRI SOR B e B i 6 BHaTERE L b Sa GRS dlat - 70C
for 4hours. bEneamislad3.2gh nwilsyl Geabbarbeidotingte (. 7%).er (20m ) and the mi xture
al lowed to waframé(m@ﬁnylih@sphﬁﬁ%aula&uﬁ@(a1@15g):ﬂmcae1ﬂt3mts©dumﬂ1dﬁrrog@cuum and
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brine, dried! i e§?ﬂ° HRA MY 2 f@cﬁ?@tﬁ’dtstgem AR50 Jﬁ’ﬁ‘8¥ec{?§@ﬁﬁm The'

resi due Mas dicswnl Veeiresidupes e@mrmqh@t‘a@@ <dhd ap@tatefané@qb@youeol umm
chr onat ogr apémxdlunﬂ{ydscbgemarbehub i(Tgr) \Mrhdnacp.moﬁt ke aaeheitidied MY Igdashhésiic

(5-100% et hyl.; )exame& hal e %@p& h. TROS: fac&tﬁiacts LRE WS q ver e
combi ned an ve orat dlil 5 ac(ﬁ

{5-[ (cycl opr ’6 5 sIplyale) ¢ ﬁe‘i{r’éF Frome e g Lovs
MH+ 238, retlSpit tl@gnfqanh’efagtrﬁgﬁﬁqd erhﬂth@rrﬁecgi\@tﬁa{% cyclopmpylamm)carbony ]-3-

N- Cycl o@topyfludref2-methglphenyl fiuedtinebdig bberdadn de 35 N-1 odosucci ni m de

(22.59) was paged M PO, tdtORtfont ind2 $9hitisi on of 3-fl uoro-4- net hyl benzoic
acid (15.4g) in trifluorfonethanesul phonic acid (100m ) at OC over 3hours

and the reactlon t hen aIIowed to warmto roomterrperature overni ght. The
reaction m eate 39, od(2-Ethylevelopxapy: EMMEand the precipitate
filtered off and vvashed with water. The solid remaining was di ssolved in

et hyl acet at A,solwiohed 2gthilcidoprgpdoarboxamaiide (2 10m g A2 mpmat)en (2 was heatedr i ne,
dried (nEgnesitefusul BBahe)dinadylsiiphidsqll ¥eRblutvARArBCRY UDEET 3 Lagislwaihe
resi due was m&é&% vl‘qQ bl?ér d 88 redchBATia qfﬁ?% étH 1%95

2.5hours. The, @51?“ agggocrpwe ﬁh%%%n?vg rdoégpr lmf})rl,n{ﬂ%ghreact|on

under vacuunf

(25g) and cy?éh@moé@syneamqmetnm@mas\deln@darddwateo(?c(ml) s\msh@d withgher (Fml)
and basified with sodium hydroxide (6N). The aqueous was extracted with ether

30 (50ml x 3) and ethyl acetate (50ml). The combined organic extracts were dried

(magnesium sulphate), acidified with hydrogen chloride (3.3M in methanol) and
reduced to dryness under vacuum to give (2-ethylcyclopropyl)methylamine (230mg).
NMR: 8H [*Hg]-DMSO 7.85,(3H, b), 2.66,(2H, d), 1.30-1.13,(2H, m), 0.91,(3H, 1),
0.77-0.66,(2H, m), 0.46,(1H, m), 0.33,(1H, m).

35
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WO 03/ 068747 PCT/ GB03/00554 the reaction stirred at roomtenperature for
72hours. The reaction was filtered and the residue washed with DCM and

et hyl acewetos/068The sol vent was evaporated fromthe conbi ked/dBoBiozste and
washi ngs under vacuum The residue was absorbed onto silica and
chrorratograptéed OE E flgﬁh silica colum eluting with an ethyl acetate / 5
cycl ohexane 28% et hyl acet ate). Appropriate fractions were
reduced to dryness under vacuumto givV

N- cycl opropyl - 5- f Theo? éhlsrqmdm(ﬂﬂﬁm%bﬁhw gianacqllygyee (ISR, r et ent i on
time 3.16m nﬂetrdas(tmp‘lteﬁyllpfhﬁhpaim) paliadium (1mg) and aqueous sodium carbonate (0.25ml)

6 {5- [ (el oprppyhambAhaseRR e 84408 Qe ninfBRLA:ABeME iRQoblie aci d

10 N-Cycl pro |- Vi)

di oxabor oﬁo gé{ )WalS &éjﬁ‘%egflrﬁv %e@yafe%te( @!éﬁ%aqdﬁge (;S}K%HBC |ﬁr11t;e¥e%t u’ggg)
tetral cis(t r? %%ﬂﬁ@éﬁi@e)@&lﬁ%&?ﬁ%i?& ithy W&H@% s 8i3$Mthydr ogen
car bonat e ( Ifuthd@eil Thesokents xede cwppratndamdzha)ﬂes@mé)ﬁmmm@dndltm%ted at 90C
for 18hours. The reaction was allowed to cool and the propan-2-ol renoved
under 15 vacEydfplthe N4Si[YEyvRpraailinethiviaschinedvippiridiniyl|araietid- and

aqueous so%ﬁﬁm@_ MU Kidothhmidde adueous phase was aci dified
w th hydroc with ethyl acetate (x2). The

organic extracts were washed with brigp dr| ed (magnesi um sul phate) and
reduced to dryness under vacuum Th \eé%ll ting foamwas triturated with
ether to give 6- {5-[(cycl opropyl am ng)carbonyl]-3 20

fl uor o- 2- met hyl phenyl } ni cotini c aci s a solid. LCVs: MH315, retention
time 2.87mns. Internediate 39: (2- thyI cycl opropyl ) met hyl ami ne A sol ution
of 2-ethyl cycl opropyl car boxam de ( in THE was heated 25 to
refl ux. Borane-di nmethyl sul phide (1M DCM 3.2ml, 3.2mol) was
added drﬂpvm se over 30m nutes and the r"é f\bn refl uxed for 16hours.
Hydrochloric acid (6N, 0 5ml) was added dropvvl se and the m xture heated at
reflux for 30m ”Ué‘%ﬁﬂor vvlth wat er

1&&4
20mL wash as ro de (6
gl'he anueous zf(’?ﬁ glF‘élr’ &g I ﬁ[g P> ﬂ’dx )z;!te (on
(50mL). The plmﬁl]ﬂemmlgbmnlwlem%n@nm@t@meéwe {%é@mg; %nmpl)at e),

aci dified w aduebygddodgen caibbadte (N, (BsmBlYlahd tatkériphgny@itdsphisgpsiediie dr yness
under Va@“”{%@)%&@h&i@&t@&gﬁb@@ﬁ ?Hb{% 6@8@%&1@ @réa%ﬁ&'ﬂ% abdfRq SH

2H6] - DVEO 7 0 9 3H" ¢
([)77]o 66 (2il¥&‘?i0 licagp d(tfﬁabo ’eﬁ%(g@ﬁ %03/ 068(747 )

PCT/ GB03/ 005¢hylaggigelcyslohmene (0 B fﬂQeﬁ)z ﬁﬁ@ﬁt@mﬂﬂﬂdpﬁbal{oé bhesaivont Wiseny|

pi nnacol bor aeepbtatddivwmlie product fractions under vacuum and the residue triturated with

ether to give N-(3-[5-(cyclopropylmethyl-carbamoyl)-pyridin-2-yl]-4-methyl-phenyl)-

20  2-pyrrolidin-1-yl-isonicotinamide as a white solid (20mg). LCMS: retention time
2.42min, MH" 456. NMR: §H [*Hs]-DMSO 10.32,(1H, s), 9.09,(1H, s), 8.82,(1H, t),
8.28,(1H, m), 8.19,(1H, m), 7.85,(1H, t), 7.76,(1H, m), 7.64,(1H, m), 7.31,(1H, m),
6.98,(1H, m), 6.88,(1H, s), 3.43,(4H, m), 3.18,(2H, m), 2.31,(3H, s), 1.95,(4H, m),
1.07,(1H, m), 0.45,(2H, m), 0.25,(2H, m).

25
Example 2: N-Cyclopropylmethyl-6-[2-methyl-5-(3-pyridin-2-yl-
phenylearbamoyl)-phenyl]-nicotinamide

o N A

S
Z

]
N
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tetraki s(triphenyl phosphi ne) palladium (1ng) and aqueous sodi um car bonate
(0.25mL) in propan-2-ol (ImM) were heated at 85C under nitrogen for 18
hours. Thwomoobsdd7 5 reaction was diluted with ethyl acetareT(GBogpozsmd

met hanol (2m) an | tered t hroygh n SCX b elut  ( The product was
eluted with 10% aqci%iﬂrahi -syjorrgpgaethyipic &m&n eﬁﬂ@lé&ﬁi@& fer e

evapor at ed a@hd73nimeol) @sfl dusethyl Ne(Batyedina-yhplesnybr3-(4,42 Srtgtramgthyl-

N-(3-1"5- (Qf[qlmambmlam %ﬂﬁdﬂiﬁﬁé Im&mﬁe&aﬁa@(sﬂmg, - 0T2inid 1, aqueous
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di oxabor oI arsﬂzca,qpphe%m ¢1}d- Qlllb(@gr -*a;hmhand Ehlﬁd—Wéh)Rlil edylaneiniciacioherage (Rdi at e
18) (30ny, O0De%)@h] thenagenelsThoslvent oas brapatated Zbin the brodpctafiuttions

tetraki s(tripieMViRRSHA the 1Rk %q!mmdlénﬁ érma) 10} v@Nb@@I@%ﬁim&Q -6p DVF

M) for 18hour e.re n sili.ca,a
E)ond)el ut (1 63‘ IS% (?llpggsh %’H @reﬁ@ar \%ntox)gﬁleny 313: Igf@% tSﬁéj&éme (O to
1009, tHen @OmEdnECHR THERERIENe 3T§EindYHe A \/\g’m ©rom t he
product fract0.4h@Hisier14dey u)nstod(1the), 8.69)(thdies)s 8.53 qm,tsa,osw(m det her to
give N-(3- [%ﬁpymcgpr@w mstd)y”/ 9521303 9HY In), mr-vd'lsr(zﬁ gﬂﬂ% mtsf(m o enyl)

20 2-pyrroli i e

2O b o BT M ALK SO, 01 8, ) BRa, 97, A
9.09,(1H, s), 8.82,(1H, t), 828(1H m, 819(1H m, 785(1H t),
7.76, (1H5 n)Exﬂnﬁw3(16+IS-ﬁvclOT)r AlHamy cthy 1 glapgopylnjetisyl
3.43, (4H, mgpicétid@mideH. M., 2.31, (3H, s) 1. 95 (44, m, 1.07,(1H, n)
0.45,(2H, m, 0.25,(2H, n). 25 Exanple 2:

N- Cycl opropyl net hyl - 6-[ 2- et hyl - 5- (3- pyrm%— 2-yl - phenyl carb

anoyl ) -phenyl|l -nicotin amde N O, i ;1 HO-35 WO 03/068747
PCT/ GB03/ 00554 6- Chl oro- N-cycl opropyl R hyI ni cotinam de (Intermnmediate 1)
(18.5my, 0.073mml) and

4- et hyl - N- (3- pyri di n- 2-yl - phenyl )-3-
[ 1, 3, 2] di oxabor ol an- 2-yl ) - benzam de (I
aqueous sodi um carbonate (2N, 0.5nl) and
tetraki s(triphenyl phosphi ne) pal | adi um (4rTB) wer e

4,5, 5-tetranet hyl -
rrjedl ate 6) (30ng, 0.072mMmmo1),

6-Chloro-N-cyclopropylmethylnicotinamide (Intermediate 1) (25.5mg,

0.10mmol) and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-

20 yD)-benzamide (Intermediate 8) (30mg, 0.10mmol), aqueous sodium carbonate (2N,
0.5ml) and tetrakis(triphenylphosphine)palladium (4mg) were heated at 90°C in DMF
(1ml) for 3hours. The reaction was absorbed onto silica, applied to a bond-elut (5g,
silica) and eluted with an ethylacetate/cyclohexane (0 to 100%) and then acetone. The
solvent was evaporated from the product fractions under vacuum and the residue

25  triturated with ether to 6-(5-cyclopropylcarbamoyl-2-methyl-phenyl)-N-
cyclopropylmethyl-nicotinamide as a cream solid. LCMS: retention time 2.70min,
MH" 350. NMR: 8H [*Hs]-DMSO 9.11,(1H, s), 8.84,(1H, 1), 8.48,(1H, d), 8.31,(1H,
dd), 7.88,(1H, s), 7.81,(1H, d), 7.70,(1H, d), 7.41,(1H, d), 3.20,(1H, t), 2.86,(1H, m),
2.37,(3H, s), 1.06,(1H, m), 0.69,(2H, m), 0.57,(2H, m), 0.46,(2H, m), 0.26,(2H, m).

30
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5 heated at 90C in DMF (Iml) for 4hours. The reaction was absorbed onto
silica,applied to a bond-elut (5g, silica) and eluted with an

et hyl acetwoDaBoysThbhexane (0 to 10099 and then acetone. TIRETE BSOS WAS
evapor at ed fromthe product fractl ons under .vacyum and t he reshd e

triturated v¥ RV C2ORTAD KIS gy s a

nmet hyl - 5- ( 3- MMenyl car bam)yl ) - phenyl ]-nicotinamde as a white
solid 10 (20ny). LCMS: retention tinme 3.18mn, M# 463. NVR SH [ 2H6] - DMSO
10.43,(1H, s), 9.14,(1H, s), 8.86, (1& E . 69, (1H, s), 8.53,(1H, s),
8.34,(1H, d), 8.11,(1H, s), 8.01, (1 7.95-7.89,(3H m,

7.81-7.78,(2H, m, 7.53-7.46,(2H, : \.38,(1H, t), 3.21,(2H t),
2.44,(3H, s), 1.07,(1H m, 0.47,(2H,N, 0.27,(2H, m. 15 Exanple 3:
6- (5- Cycl opr opyl car banmoyl - 2- et hyl - phegryl ) - N—cycl opr opyl nmet hyl -
nicotinamde ON' N~ ,o0 ON6-ChIo @slopropyl met hyl ni coti nam de
(I'nternmediate 1) (25. 5rrg 0.1 Omol ) andj 7

N-cycl opr opyl - 4- et hyl - 3- (4, 4,5, 5- tetrarret hyI 1, 3, 2] di oxaborol an-2- 20

yl)-benzam de (Inter d| at 0.10 ous rbonat e
(2N, 0.5m) and Ne@)fc REPRY! ?hyﬁé?tg?ﬁm %‘%ﬁ%"ﬁﬁ’ﬁjﬁﬂ@ﬁ&?ﬂmﬁﬁ heat ed
at 90C i rf DMEcot{antijle ves p@hangd SronThehlosedt-¢ystoprenylmbhpnieatingnids sil i ca,
applied to aZhbt@ﬂﬁlecﬁétéltl) bRD4-mhylica)4, A0 detedmitegd-[M3 Hidraborolan-2-yl)-N-

f

ethyl acet at e gyl ofjex ﬁamgl @@9 e 1 Eﬂfan eR AB.3ehysnt vas
evapor at ed %W Q%% }II }%5
triturated vﬁefqli”@{l T8t

arie p(éHy . e

cycl opr opy! n®t 9}9!4,@1'11056123 Bl )6333561 18k dard (il s), BA0K1H; d

2.70m n, 10 |VH7r5$gIH dIVR21 G| 12 HB46, CMS@ 9.07](1H1 ), 6.47,(31,34), 0129,(2H) m)8. 48 (1H,
d), 8.31, (1H, 7.88,(1H, s), 7.81,(1H, d), 7.70,(1H, d), 7.41,(1H d),
320(1Ht) ) , 2.37 (3 Y l. 06, (1H ) H m,
0.57, (2H, n), : t A

PCT/ GBO3/ OOSEB_XIXEXBMM

N- Cycl opr opyl net hyl - 6- [ 5- (t hi adi azol - 2-y| car banoyl ) - 2- net hyl -
phenyl | -nicotinamde ON,,,"!~" NI gﬁw S ONN

N- Cycl opr opyl net hyl - 6- [ 5- (t hi adi azol - 2Jyl car banoyl ) - 2- et hyl - phenyl ] -

ni coti nam de was prepared from 6-chl ON’O'IN‘ cycl opropyl net hyl ni coti nam de

NS
5

15 N-Cyclopropylmethyl-6-[5-(thiazol-2-ylcarbamoyl)-2-methyl-phenyl]-
nicotinamide was prepared from 6-chloro-N-cyclopropylmethylnicotinamide
(Intermediate 1) and 4-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-N-
(thiazol-2-yl)-benzamide (Intermediate 11) using General Method B. LCMS: retention
time 2.99min, MH" 393. NMR: 8H [*H]-DMSO 12.71,(1H, b), 9.13,(1H, s),

20 8.86,(1H, 1), 8.34,(1H, d), 8.21,(1H, s), 8.07,(1H, d), 7.81,(1H, d), 7.57,(1H, d),
7.52,(1H, d), 7.29,(1H, d), 3.21,(2H, t), 2.45,(3H, s), 1.07,(1H, m), 0.47,(2H, m),
0.27,(2H, m).
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(Internediate 1) and 4-nethyl-3-(4,4,5,5-tetranmet hyl -[
1, 3, 2] di oxaborol an-2-yl)-N (thiadiazol -2-yl)-benzam de (Internedi ate 12)
usi ng Cerwpab/ioddsshod B. LCMS: retention tinme 2.79m n, MAPCIERBO3MDARY 8H .

[ 2H6] - DMBO 13. 14, (1H, bs) 9.24, (1H s) 1H, t),
8. 35, (1H, d)Example6 Gyclopropylmethylgarbamoyh-2-mg PB4, (1H, d),
3.21, (2H, t)cxclng@}ﬂm ys_lﬂgcoim(amlggH rr) 0. 47 (2H rr) 0.27,(2H, m.
Exanpl e 5: N Cvcl opropvl net hvl - 6-[ 5-(t hi azol - 2-yl car banoyl ) - 2- net hyl -

phenyl | -nicotinanmide ON~- NI -. NNSDHOAS

N- Oycl opr opyl et hyl - 6- [ 5- (t hi azol - 2- yN&rbanoyl ) - 2- et hyl - pheny! ] -

ni coti nam de was prepared from 6-chl N- cycl opr opyl nmet hyl ni coti nam de
(Internmediate 1) and 4-nethyl -3-(4, 4] -tetranmethyl-[ 1,3, 2]

di oxaborol an-2-yl)-N (thiazol -2-yl) zapp de (Intermediate 11) using
General Method B. LCMB: retention ti 2N99Ai n, M+ 393. NMR 8H

[ 2H6] - DMSO 12. 71, (1H, b), 9.13,(1H, s), &0 8.86,(1H, t), 8.34,(1H d),
8.21, (1H, s), 807(1H d), 7.81,(1H, d), 757(1H d, 7.52,(1H d),

0. 27 E%E ﬂ% N ZL TR N T e Zwé&%wﬁé“@ydopmgzﬁ ot

6-f 5- (Cydl opnmmhmmddwammwnd)ﬁbm(2—clmlgtchy+c.yp]QQerMmepdaylmcotmamﬁe
cycl opr opy! niedtbwiledivit€ 0f ardaxi(f1dpropme! 1) “4-mbthyl-3-(4 4.5, Dtetramethyl-

o-15-(Gyel o biSRhEbEb az;? Wﬁw ] bsi @L!% ey et hyl S
(1 nter modi i o g?wﬂ](gﬁgﬁ GG, O et 1 -

[ 1, 3, 2] di oxabét.dEh), 3- 65@1,()1 C(d)n (ﬂéﬂlséﬂ 41@)H @éﬂn@l @@héibaal Met hod
B.  LCVRO r el&ngirnm)}3. nm(z;H 81!31]1‘3,,(253],411) 364(31&4@.1.63—,!(2[1—2&6)] OBMREHIm)0, (1H, ),

8.83,(1H, t) 02%@9@1H 8.30, (1H, dd), 7.92, (1H, s), 7.84, (1H d),
7.71, (1H, d) (1H, d), 3.19,(2H t) 3.13,(2H, t), 2.37,(3H s),

1.03,(2H, m, 044(4H 0.23,(4H m . Exanple 7.
N- Cycl opr opyA-¥Amp i plmathy, H{En3rearbpnyla;
phenyl | - ni cqthemamnﬂeotmamlde
H
I\
N~

15

N-Cyclopropylmethyl-6-[ 5-(fur-3-ylcarbonylamino)-2-methyl-phenyl]-
nicotinamide was prepared from 6-chloro-N-cyclopropylmethylnicotinamide
(Intermediate 1) and N-[4-methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-
phenyl]-3-furamide (Intermediate 13) using General Method B. LCMS: retention time

20 2.96min, MH' 376. NMR: 8H [*H]-DMSO 9.99,(1H, s), 9.10,(1H, s), 8.83,(1H, 1),
8.38,(1H, s), 8.30,(1H, d), 7.80,(2H, s), 7.75,(1H, d), 7.66,(1H, d), 7.30,(1H, d),
3.20,(2H, t), 2.31,(3H, s), 1.06,(1H, m), 0.46,(2H, m), 0.27,(2H, m).
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N O,,''~ N~15HO

N-Cycl opropyl net hyl - 6-[ 5- (fur-3-yl carbonyl am no) - 2- met hyl - phenyl ] -

ni coti narwoe3smess4pr epared from 6-chl oro- N-cycl opropyl net hpCmiGBIBioosHi de
(I'nternediate 1) andN— 4rrethy| 3(4455tetrarrethy|1 )
1, 3, 2] di oxabkaxaing 19p1is 18 {Zrmetiayl bt S
General Met hﬂfanl]-li.l@ﬂﬁiamRIeentl on time 20 2.96m n, M—|+ 376 NVR 6H
[ 2H6] - DMSO 9. 99, (1H, s), 9.10,(1H, s), 8.83,(1H, t) 8.38, (1H, s),
8.30,(1H, d), 7.80,(2H, s), 7.75,(1H _d ,\/AGG (1H, d), 7.30,(1H, d),
3.20,(2H, t), 2.31,(3H s), 1.06, (lHO 0.46,(2H, m, 0.27,(2H, m. -38
WO 03/ 068747 PCT/ GB03/ 00554 Exanple &
N- Cycl opr opyl net hyl - 6-f 2- met hyl - 5- ('t hN ephen- 3-yl car bonyl am no) -
phenyl | -nicotinamide ON~- Ni ~I H
N- Cycl opr opyl net hyl - 6-[ 2- et hyl - 5- (thh - -yl car bonyl am no) - phenyl | -
ni coti nam de was prepared from 6-chl oro-Rc opr opyl net hyl ni coti nam de
(Internmediate 1) and N-[4-nmethyl-3-(4,4,5,5-tetranethyl-[ 1, 3, 2]

di oxabor ol an- 2-yl phenyl ] t hi ophene- 3-ani de. (] nternedi at 14 sin
General Method B. ﬁt@@l’”?ﬁﬂ@ﬁt}’ 6l 2tnetayl-Ghigphen-gaylcasepny NNR‘?’ I%WHYH

[ 2H6] - DVBD 1ﬂ1c&t1na(rﬂlﬂb wa preparkedl, fohirlo- ~chipro-NecRIorrdpyimethyliSe@Bamide s) |

3) 303( %g (gd jlwanéN’-[ﬂmZt%y( éJ(h 4@25-te¥ra§1zth?/1 pB33, Q?dxbxawrmn-zzyi)al Er) 1H,
Exanple 9: 6 ;3)3' { ?pgl yeFr(l:a Fi iFIEI % Sll’ié m.=)t ?i(¥ﬁgenyl)
ni coti nam der nt]@“lt&nlle (IH ’

6- [ 5- Oycl opr sx)p?]86;ﬁlﬂaﬁD8'BS eum),rmo ﬁmard;i]» 17- 8% (U4, nbﬁﬁ@@ﬁhéhi@ﬂ 63,(3H,

ni cot i napy depiyes 3 PrEpal)esi26,(zm t§-2£;311| GER s)\H (0%;(EL hr)xefmem,l )0 (1 Ham)de

(1 nternediate 2) and N-cyclopropy -nethyl - 3- (4, 4, 5, 5-tetranet hyl
I 8

[1, 3, 2] di oxaborol an- 2 benzam de (I nt
D: ORYICREDA 'L'Al.

s), nlcotmamlde
O N
0 Oo/
N
Y/
15 6-[5-Cyclopropylcarbamoyl-2-methyl-phenyl]-N-(4-methoxyphenyl)-

nicotinamide was prepared from 6-chloro-N-(4-methoxyphenyl)nicotinamide
(Intermediate 2) and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-benzamide (Intermediate 8) using General Method B.
LCMS: retention time 2.96min, MH* 402. NMR: 6H [*H]-DMSO 10.38,(1H, s),

20 9.20,(1H, s), 8.49,(1H, d), 8.40,(1H, dd), 7.91,(1H, s), 7.82,(1H, d), 7.76,(1H, d),
7.71,(2H, d), 7.43,(1H, d), 6.96,(2H, d), 3.76,(3H, s), 2.87,(1H, m), 2.40,(3H, s),
0.70,(2H, m), 0.58,(2H, m).
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20 9.20, (1H, s), 8.49,(1H, d), 8.40,(1H dd), 7.91,(1H s), 7.82,(1H d),
7.76,(1H, d), 7.71,(2H, d), 7.43,(1H, d), 6.96,(2H, d), 3.76,(3H, s),
2. 87, (1H wo)o3/oas740, (3H, s), 0.70,(2H, m, 0.58,(2H, n) PBI/CHD306I068747
PCT/ GB03/ 00554 Eﬁa | ; ) o
N- (4- Met hoxy pHeTTyFF—6 FRELE : Vs 2ot {FHa¢19Z0004 YHBONA)-| -
ni coti nam de BB_MEI:_@_BEE_(NYSE O N-N
N- (4- Met hoxyphenyl ) - 6-[ 2- met hyl - 5- (t hi adi azol - 2-yl car banoyl ) - phenyl] 5
ni coti nam de was prepared fron16-ch|ogp 4- nethoxyphenyl)nlcotlnanlde
(Intermedi ate 2) and 4-nethyl -3-(4, 4, arret hyl -

Ao benzam de (Internediate 12)

1, 3, 2] di oxaborol an-2-yl)-N (thiadiaz
usi ng CGeneral Method B. LCMS: retenti t| me 3.05m n, M+ 446. NVR SH
.24, (2H, rr) , 8.45,(1H, dd),

[ 2H6] - DMSO 13. 15, (1H, b), 10.41, (1H,

8.28,(1H, s), 8.11,(1H, d), 7.88, (1H, ,(2H, d), 10 7.56, (1H, d),
6.97,(2H, d), 3.76,(3H, s), 2.48,(3H, s).g le 11:

N- (4- Met hoxyphenyl ) - 6-[ 2- et hyl - 5- (t hi azol - 2-yl car banoyl ) - phenyl | -

ni coti nam de H O

N- ( 4- Met hoxypheny!') (% l\fe}'\h%’%’tphe ﬁg&@f‘ﬂ}e&?/&% (ﬂﬂﬁlé%ﬂlﬁaﬂﬁw?mﬁﬂé Rpegyil-

ni cot i nan? de ¢ W@ﬁa‘?’@cprﬂ?aé?ﬁ Bomr-gtleronN((4-meshorophpmdmdotinampte nani de
(I nt er medi at épgrmedited2 et yneBiy]- &(4,,45,,5tdhehre&1ﬁa4[hyJZi(ﬂloxaborolan-Z -y1)-N-

1, 3, 2] di OxabQﬂﬁk{@dko?-‘z?/l)-bé\izaﬁﬁcw (ﬁi’t@ﬂme%ia!fé 12) Q%n%ac%&?al(l\h&h% ﬁegb 11)

(2161 - ONEO 15° Qﬁ; 2 0stife 5 A8, S 0 B By 104 Ty
8. 24, (1H, s) §- Hls) &y 5(17H83ff) §.28.( S)78 Fh(1ehid), 1§8.(1H, Ba7. (h@H.d),
7. 53, ( 1H10d) 7.56,@8, (L1, 97d()2H @), 95776(,(251-1, SHR.4SI3EGsY 3H, s), 2.48, (3H, s).
Exanpl e 12: 6-(5-Cycl opropyl et hyl car banoyl - 2- net hyl - phenyl ) - N- (4-

met hoxy pheny gy iiie 1 P& HR1dthoxyphenyl)-6- [2-methyl-5-(thiazol-2-ylcarbamoyl)-

phenvl]- nicotinamide

H
pye
= ] o~
Ny

H
NS
&

15 N-(4-Methoxyphenyl)-6-[2-methyl-5-(thiazol-2-ylcarbamoyl)-phenyl]-
nicotinamide was prepared from 6-chloro-N-(4-methoxyphenyl)nicotinamide
(Intermediate 2) and 4-methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-N-
(thiazol-2-yl)-benzamide (Intermediate 11) using General Method B. LCMS: retention
time 3.22min, MH" 445, NMR: 8H [*H;]-DMSO 12.72,(1H, s), 10.40,(1H, s),

20 9.22(1H, d), 8.44,(1H, dd), 8.24,(1H, s), 8.09,(1H, d), 7.87,(1H, d), 7.71,(2H, d),
7.58,(1H, d), 7.53,(1H, d), 7.30,(1H, d), 6.97,(2H, d), 3.76,(3H, s), 2.48,(3H, ).

Example 12: 6-(5-Cyclopropylmethylcarbamoyl-2-methyl-pheny})-N-(4-
methoxyphenyl)-nicotinamide

25 O

- 40 -



ON Ni H 25 0 -40 WO 03/068747 PCT/ GB03/ 00554
Cycl opr opyl net hyl car banoyl - 2- et hyl - phenyl ] - N- ( 4- net hoxyphenyl ) -
n

5-
I coti namvo@3mess4pr epar ed from 6-chl oro- N- (4- net hoxyphenylP}?mGBﬂBAotlﬁ';sm de
t

6- [
C
d 2 tetr a
(1| g g]r (rjr:a o;gggr ol) aﬁéng &@X@r‘)ﬁ@ Hﬁ'ir:fqaﬁ%/oé’ 'éggechi’)éﬂfﬁzpﬁ\&?%ﬂle%’ﬁ@}éﬂn t hod
B. 5 LCMVS: f”inbi’? Yisigerprablipm, timwsde10. 39, (1H,
s), 9.21, (1+€h1t¢r;ned®t6623) gnd A-cydloprepnefhyH4-mlethyl- % (98, ,5(51t|dtram)=t;hylz 86, (1H, d),
7.
3.

79, (1H, d) [1,32]didbx4bdrblafll -y .-bétbatnidd hﬁénne%a%lé)&ldangc@enéaﬂ\@etﬁéhs S)
15, (2H, St) ?\g ge‘f’i’ﬁ' n%l eBﬂ;ZrQ% M’k-fu I CPN_?; gﬁys)
Exanpl e 13: Qﬁy 2 gg)f,(ﬁﬂ:gkﬁ 796?1,%1 3517@5 , d), 7.79,(1H, d),

met hoxyphenyl
6- [ 5- ( Fur - 3- H#HedWa%aﬁHﬁa)i) 3.9y ), BHkSHPEY, ), BEIGA2HROhakY B ) -

ni coti nam de Ivasy(1Hl;, @pa0.esl(2H.omn), &-2300er anN- ( 4- net hoxyphenyl ) ni coti nam de 15
(Interrredlate 2) and N-[4 nmet hyl - 3(4455tetrarrethy| [

1, 3, 2]di Inlt1 r te 13) using

Cener al ﬁg . —Fetent+o . 8H

[ 2H6] - DVBO 1(3!&2,@&%5);%@%H s), 9 19, (1H, s) 8.38, (2H, M),
7.83,(1H, s), 7.80,(1H, s), 7.76, 1HO N 73-7.69,(3H m, 7.32,(1H s),
7.01, (1H, s), 6.96,(2H d), 3.76, (3H m (3H, s) 20 Exanpl e 14:

6- (5- Cycl opr opyl car banoyl - 2- met hyl - \'s

met hoxybenzyl ) - ni coti nanmi de O N i O N Ne O

6- [ 5- Cycl opropyl car banoyl - 2- net hyl -p I ]E\Qrfes - met hoxybenzyl ) - 25
3
(

ni coti nam de was prepared from 6-chlo t hoxybenzyl ) ni coti nam de
(I'nternmediate 3) and N-cycl opropyl - 4- net hyl - 4,4,5, 5-tetranet hyl
6-[5-(Fur-3-ylcarbonylamino)-2-methyl-phenyl]-N-(4-methoxyphenyl)-
nicotinamide was prepared from 6-chloro-N-(4-methoxyphenyl)nicotinamide
15 (Intermediate 2) and N-[4-methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1)-
phenyl]-3-furamide (Intermediate 13) using General Method B. LCMS: retention time
3.19min, MH" 428. NMR: 8H [*H;]-DMSO 10.38,(1H, s), 10.00,(1H, s), 9.19,(1H,
s), 8.38,(2H, m), 7.83,(1H, s), 7.80,(1H, s), 7.76,(1H, s), 7.73-7.69,(3H, m), 7.32,(1H,
s), 7.01,(1H, s), 6.96,(2H, d), 3.76,(3H, s), 2.34,(3H, s).
20
Example 14: 6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-N-(3-
methoxybenzyl)-nicotinamide

6-[5-Cyclopropylcarbamoyl-2-methyl-phenyl]-N-(3-methoxybenzyl)-

25  nicotinamide was prepared from 6-chloro-N-(3-methoxybenzyl)nicotinamide
(Intermediate 3) and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 8) using General Method B.
LCMS: retention time 2.94min, MH" 416. NMR: 8H [*H,]-DMSO 9.29,(1H, 1),
9.15,(1H, s), 8.48,(1H, d), 8.35,(1H, d), 7.89,(1H, s), 7.81,(1H, d), 7.72,(1H, d),

30 7.41,(1H, d), 7.26,(1H, 1), 6.93,(2H, m), 6.84,(1H, s), 4.51,(2H, d), 3.75,(3H, s),
2.86,(1H, m), 2.38,(3H, s), 0.69,(2H, m), 0.57,(2H, m).
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[ 1,3, 2]di oxaborol an-2-yl)-benzam de (Intennedi ate 8) using CGeneral Method
B. LCMS: retention time 2.94mn, M+ 416. NVR 8H [ 2H6] - DMSO 9. 29, (1H, t),
9. 15, (1H,we)3/088748, (1H, d), 8.35,(1H, d), 7. 89 (1H s) 7 P8T/GHOBI00S)

7.72, (1H, d) 30 7.41,( dt)h .26 , ) 6.84,(1H, s);
4.51, (2H, d),. e :; adiagel-2-glcarhamayl
0.57, (2H, mwﬂ&mﬂa&aﬂ@m PCT/ GB03/ 00554 Exarrpl e 15:
N-(3- Met hoxybenzyl ) - 6-[ 2- net hyl - 5- (t hi adi azol - 2-yl car banoyl ) - phenyl | -
nicotinamde H ONO NH NYSE OMNN
N- (13- Met hoxybenzyl ) - 6- [ 2- met hyl - 5- ('t 0 52-yl carbanoyl ) - phenyl] - 5
ni coti nam de was prepared from 6-chl giQ- N- ( 3- net hoxybenzyl ) ni coti nam de
(Intermediate 3) and 4-nethyl - 3- (4, 4'5 5-tetranet hyl - [

1, 3, 2] di oxabor ol an-2-yl)-N-(thiadi az il -2- yl)-benzam de (Internmedi ate 12)
usi ng CGeneral Method B. LCMS: reten nHi rre 3.02m n, M+ 460. NVR ©6H
[ 2H6] - DMSO 13. 14, (1H, b), 9.32, (1H, %, (1H, s), 918(1H d),

8.40, (1H, dd), 8.26,(1H, s), 8.10,(1H, d) N7N84 (1H, d), 10 7.55,(1H, d),
7.27,(1H, t), 6.94,(2H, m, 6.84,(1H d), 4.53,(2H d), 375(3H s),
2.46, (3H, s). ExaNpBevdfhoxybenzyl)-6-[2-methyl-5-(thiadiazol-2-ylcarbamoyl)-pheny 11

N- (3- Met @Xyﬂg&ﬁﬁhﬁd@w & Ifro é ofts- -(32m¥tjl18§yﬁ%ﬂ%¥‘héotm%§c[y !
L b

ni cot i nam de Wsﬂé{w]&éﬁﬁ%9 p- 2-y1)-N-

- Met hoxybenz
ni coti nanmi d lﬂﬁ@a@r épﬁlbvb@nzamm @m@ml@da@te NR) wsingeGhiastydathpt BaiL€M$nam de

(1 nt er medi ateted)iomtiches- 0Bxhiny MEB- 460, 4\1MR56He{%H§rlisyJ 13.14,(131,2)), 9 32,(1H,

di oxabor ol an02)2'4 él}Ns (d 14, %P'd)%w)d 1}P%H %% Ez%ft?ﬁ' 6 gk iHU@' ng
e o 957 fﬁ\& B <ﬁ§et2~f ﬁ?pﬁ% ; 395 S>b

[ 2H6] - O 1;37 y 1 £ D d) |

8.22, (1H, s)24 S1H, d), 783(1H d) 757(1H d) 752(1H d),
7.29-7.25,(2H, n), 6.94,(2H, n), 6.84,(1H d), 4.52,(2H d), 3.75 (3H s),

2.45, (3H,  s)Exafigle 1Q: 03/ 808dih dxTHehzAR eI AAOMY1-5-(thiazol-2-ylcarbamoyl)-

O N\ S :: ‘O/

=
&

Z=

NS
\
1 15

N-(3-Methoxybenzyl)-6-[2-methyl-5-(thiazol-2-ylcarbamoyl)-phenyl]-
nicotinamide was prepared from 6-chloro-N-(3-methoxybenzyl)nicotinamide
(Intermediate 3) and 4-methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1)-N-
(thiazol-2-yl)-benzamide (Intermediate 11) using General Method B. LCMS: retention

20 time 3.20min, MH" 459. NMR: 8H [*Hs]-DMSO 12.71,(1H, b), 9.31,(1H, t),
9.17,(1H, d), 8.39,(1H, dd), 8.22,(1H, s), 8.07,(1H, d), 7.83,(1H, d), 7.57,(1H, d),
7.52,(1H, d), 7.29-7.25,(2H, m), 6.94,(2H, m), 6.84,(1H, d), 4.52,(2H, d), 3.75,(3H, s),
2.45,(3H, s).
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Exanpl e 17: 6-(5-Cycl opropyl nmet hyl car banoyl - 2- net hyl - phenyl ) - N- ( 3-

nmet hoxybenzyl )-nicotinamde H ONO Ni H O

6- [ 5- Cyclwprosjoyd7wet hyl car banoyl - 2- et hyl - phenyl ] - N- (3 - netPoaxGavanassh ) -

ni coti namd Vas d hI 3- et ho I ot i nam de

(I nt er nedi at&X#3 = NS0 YEARIORY M BAeAT DATEY > EREBIL3St r anet hyl
[1, 3, 2] di oxnéiapxybonzs igotins "de(lnterrredlate 10) usmg General Met hod
B. LQWVs: retentlontlne307mn M+ 430. NVMR 8H [ 2H6] - DMSO 9. 30, (1H, t),
9.16, (1H, d), 8.62,(1H t), 8.36,(1H dd) .94, (1H, s), 7.85,(1H d),
7.74,(1H, d), 10 7.43,(1H, d), 7.27,0LN, ~B.94-6.92, (2H, m, 6.84, (1H,
d, 4.51,(2H, d), 3.75,(3H, s), 3.1 2H, t), 2.39,(3H s), 1.03,(1H m,
0.43,(2H, m, 0.23,(2H, m. Exanple '

henyl | - N- ( 3-
met hoxybenzyl ) -ni coti nam de O N O +Iy 5 H(O 6-[5-(Fur-3

-yl carbonyl am no) - 2- net hyl - phenyl ] - N-¥3 oxybenzyl)- nicotinam de was
prepared from 6-chl or o- N- (3- net hoxybenz¥ ) ni coti nami de (Internediate 3)
and N-[4-methyl-3-(4,4,5,5-tetranethyl-[ 1, 3,2] dioxaborolan-2-yl)-

phenyl | - 3-f ur am dg[4- Cp&lepmpglinﬁtleylda%mh@l%m%@l%pl@nyﬂﬁﬂ@dn&oﬁy&ﬁyl}

s et2 SnE |1 a@ E')I{I&tﬁﬁnﬁ e %ﬁpm%%-c N§BL Héi ﬁi;ﬁmﬁé( ZSH

7.75. (1H, d)(mt%m%e%i% E’ N'C?"%ﬁlim?&%%éﬂ@ﬁ f23dgs, ; “‘% St 94, (2H’ m
6.84, (1H, d)L1,32]1dmxabgolegy2-yiybenzapude (Igi)emlqdlgtzl OBpsing Gencralidethod 83/ 068747
PCT/ GB03/ 00952M SExatemiion tihde 3.07min, MH" 430. NMR: 6H [2H6 -DMSO 9.30,(1H, t),

gl;](e ﬁy:\/:et h?éydﬂ%lésﬁ ) 88. B§(1(H h) %Pjase(flﬂ?»dbd v@mQ@Hyé)amssquZd)ﬂethiH d),
V(i sl BB S s
ni coti nani de3 rtbpg 9@@ F’)@rhoé ((]sHL ,dl‘f'@(CH n# ) ni cot i nani de

Example 18: 6-]5-(Fur-3-ylcarbonvlamino)-2-methvl-phenyl]-N-(3-
methoxvbenzylD)-nicotinamide

Ze=

15 H

6-[5-(Fur-3-ylcarbonylamino)-2-methyl-phenyl}-N-(3-methoxybenzyl)-
nicotinamide was prepared from 6-chloro-N-(3-methoxybenzyl)nicotinamide
(Intermediate 3) and N-[4-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-
phenyl]-3-furamide (Intermediate 13) using General Method B. LCMS: retention time
20 3.17min, MH" 442. NMR: 8H [*Hs]-DMSO 9.99,(1H, s), 9.29,(1H, t), 9.15,(1H, d),
8.38,(1H, s), 8.34,(1H, dd), 7.81,(2H, m), 7.75,(1H, d), 7.67,(1H, d), 7.31-7.25,(2H,
m), 7.00.(1H, s), 6.94,(2H, m), 6.84,(1H, d), 4.51,(2H, d), 3.75,(3H, s), 2.32,(3H, s).
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(Internediate 3) and N-[4-nethyl-3-(4,4,5,5-tetranethyl-[ 1, 3, 2]

di oxabor ol an-2-yl)- phenyl]thi ophene-3-am de (Internediate 14) using
General MyDhlomeB47 LCVS: retention tinme 3.27m n, M+ 458. PRVIEBO3I60554

[ 2H6] - DVBSO 10 12, (11H (15—I d) 8 35 8 32 (2hH n,

6. 94 (2H rr)gheﬁygﬂglgﬁti_m_agng 4. 51 (2H d) 3. 75,(3H, s) 2 32 (3H s).
Exanpl e 20: 6-(5-Cycl opropyl carbanoyl - 2- et hyl - phenyl ) - N- ( 3-

met hyl sul phonyl am nobenzyl ) - ni coti nam ¢e N H Ni H O0O,o NI15
6- (5- Cycl opr opyl car banmoyl - 2- met hyl - 3-

met hyl sul phonyl am nobenzyl ) ni coti na (I nt er nedi ate 4) and

N-cycl opropyl -4- methyl -3-(4, 4,5, 5-teffranet hyl -[

1, 3, 2] di oxabor ol an-2-yl) - benzai ni de medi ate 8) using Ceneral Method
B. LCMS: retention tinme 2.71mn, M - 8H [2H6] 20 DMSO 9. 33, (1H,
t), 9.15,(1H, s), 8.48-8.33,(3H, m, 7.8Y (1%, s), 7.81,(1H, d), 7.73,(1H
d), 7.41,(1H d), 7.31,(1H t), 7.21,(1H, s), 7.10,(2H m, 4.51,(2H d),
2.99, (3H, s), 2.84, Q-l\'ﬂ%thﬁi beﬁz }36([31(th1 hﬁn@ ﬁ&arf)éiﬂ,larﬂiho) Q-mhethyldtenyi)- - 44

VO 03/ 06§74 7 ggaﬁ? 6’34‘/99 en )mc tin, 1de
e et e TR T sy

N- ( 3- Met hyl slhepﬂdih;dpémm&band@(mwen@cuatﬂéﬂh\}ﬂmgGemmlduﬁ@@é B. iaCMS
yl car banoy| )rep@6y tihre8. ZohinRIH 045 SWaSVIR: SHATIEY- NSO 6. C{(1H,3),9-1B¢1H, 1),

met hyl sul ph%% nﬁb@%—%@z YAk da1 (o8 redigt- Loty 3N, m), 7.32-
S o%%ﬂwm r?rﬁpga b A S MAR IR B N e 12)

usi ng General Met hod B. LCI\/IS retention tine 2.80mn, M+ 523. NVR SH
[ 2H6] - DVSO 9ERamplki20: t&(S-dempt(ﬁﬂ,lcarbanﬁyB&Iﬁéthlvl-nh&nv&-NGS( 1H, s),

8.09, (1H, d)methvlsulphonvlaminobenzvl)—nicotinamide

O 0

H N/

O N N
H

Z=
\ 7

N

LY

15 6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-N-(3-
methylsulphonylaminobenzyl)-nicotinamide was prepared from 6-chloro-N-(3-
methylsulphonylaminobenzyl)nicotinamide (Intermediate 4) and N-cyclopropyl-4-
methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 8)
using General Method B. LCMS: retention time 2.71min, MH™ 479. NMR: 8H [*Hq]-

20 DMSO 9.33,(1H, t), 9.15,(1H, s), 8.48-8.33,(3H, m), 7.89,(1H, s), 7.81,(1H, d),
7.73,(1H, d), 7.41,(1H, d), 7.31,(1H, t), 7.21,(14, s), 7.10,(2H, m), 4.51,(2H, d),
2.99,(3H, s), 2.86,(1H, m), 2.38,(3H, s), 0.69,(2H, m), 0.57,(2H, m).
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10 7.83,(1H, d), 7.52,(1H, d), 7.31,(1H t), 7.22,(1H, s), 7.11,(2H m,
4.52,(2H, d), 2.99,(3H, s), 2.46,(3H, s). Exanple 22:

N- ( 3- Met wbaglgdtenyl am nobenzyl ) - 6- [ 2- met hyl - 5- (t hi azol - 2PCYIGBIBI00554
anoyl ) - phenyll-nlcotln am de 0 O HONaNS-- H N \ICNNSD A5,

I\I‘(S I\/Ethyl D211 v YA (s L2 ]-a PRA a i ‘?_ -l o ,‘.‘l-‘-“f |)_
phenyl ] - ni cc&aM_)Mﬂanammmﬂem 6- chl or o- N-(3-

met hyl sul phonyl am nobenzyl ) ni coti nam de (Internedlate 4) and

4-met hyl -3-(4,4,5,5- tetranethyl -]
1,3,2]dioxaborolan-2-y|)-N—(thiazol-2§g/[:heh anlde (I'nternmediate 11) 20
using General Method B. LCMS: reten 2°96m n, M+ 522. NVR 6H

[ 2H6] - DMSO 10. 19, (2H, b), 9.35, (1H4 : 7, (1H, s) 8.38, (1H, dd),
8.22,(1H, s), 8.07,(1H, d), 7.84, (N d) 7. 57,(1H, d), 7.52,(1H, d),

7.31-7.28,(2H, m, 7.22,(1H, s), 7. (26, m, 4.52,(2H, d), 2.99,(3H, s),
%4 Exarrple 23:

2.45,(3H, s). -45 WD 03/068747 PCT/
6- (5- Cycl opr opyl net hyl car banoyl - 2- et h nyl)-N-(3-
met hyl sul phonyl am nobenzyl)-nicotinamde 1 -1 HONN- H Ni N,"'~--" 0

6- ( 5- | I 2-

me'g hqus/ﬁl 8E(r)gf/)lyaﬁégﬁ\gﬁtﬁﬁﬁnﬁ%{w&mﬁﬁrﬁg& '@Q%IF@EQ? ggn%d?%z&l% chl or o- N- ( 3-
met hy| suldphaviGarbamerdbeheiyHretsnidnvasreraed freue-shlorauN-Gnd N

cycl opr opyl natthylsulphomflimpinoBenAyhnitotibamide (nermadmeted)lanf 4§Imetﬁy12§ -(446x%ab oro

lan-2-y1)- bepzashge [1_(3,13}(1%%%@4@- )N 66 enwahm hﬁenrie%

retention ti 2[ J %/I
38(47Hp§,i) EHHX% 0241 zﬁh

f% s%l eral i

9.16, (1H, d).. 898

7.85. ElH dg[ZHVJ -PRISQ B354} H , %87,

7.11, (2HO m)7.83%(82, 2H52.60H, ®, 131 (T, t),t7)22 @Hos), (3, (2E) m) H5BEH.3M, s)
1.03, (1H, m2.99,(A#8,),2446,(8H, s§. 23, (2H, :

Example 22: N-(3-Methylsulphonylaminobenzyl)-6-[2-methyl-5-(thiazol-2-
vicarbamovl)-phenvl]-nicotinamide

o HJ@ N4

N
Z

Z=

NeS
s 5N\
N-(3-Methylsulphonylaminobenzyl)-6-[2-methyl-5-(thiazol-2-ylcarbamoyl)-
phenyl}-nicotinamide was prepared from 6-chloro-N-(3-
methylsulphonylaminobenzyl)nicotinamide (Intermediate 4) and 4-methyl-3-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-N-(thiazol-2-yl)-benzamide (Intermediate 11)
20  using General Method B. LCMS: retention time 2.96min, MH" 522. NMR: 8H [*Hg]-
DMSO 10.19,(2H, b), 9.35,(1H, t), 9.17,(1H, s), 8.38,(1H, dd), 8.22,(1H, s), 8.07,(1H,
d), 7.84,(1H, d), 7.57,(1H, d), 7.52,(1H, d), 7.31-7.28,(2H, m), 7.22,(1H, s), 7.11,(2H,
m), 4.52,(2H, d), 2.99,(3H, s), 2.45,(3H, s).
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Exampl e 24: 6-[5-(Fur-3-yl carbonyl am no) - 2- net hyl - phenyl | - N-(3- 15

met hyl sul phonyl am nobenzyl)-ni cotinamde ONal N H Ni H~O6- [ 5 -
(Fur-3 -ywo oanhs7enyl am no) - 2- net hyl - phenyl] -N-(3 - PCT/GB03/00554
nethylsulphonylanlnobenz I) nlcotlnanlde mas prepared fron16 chl oro- N- ( 3-
met hyl sul pho3alaPrerahel DPEARYARE Y eI aHL 4- et hyl -3
20 (4,4,5,5- ] mn:o il nubbnammz yI) phenyl] 3-furam de
(I'nternmediate 13) using Ceneral I\/Ethod B LCIVB retention tinme 2.93mn,
MH+ 505. NVR 8H [ 2H6] - DMBSO 9. 99, ( 1H, \ ' (1H, t), 9.15,(1H, d),

8.95, (1H, b), 8.38,(1H, s), 8.33,(1lH H @ #e81, (2H d), 7.75,(1H d),
7.68,(1H, d), 7.33-7.30,(2H m, 7. NeThe ~7. 11, (2H, m, 7.01,(1H, s),
4.51,(2H, d), 2.99,(3H, s), 2.32,(3 \\s). 25 46 WO 03/ 068747

PCT/ GB03/ 00554 Exanpl e 25:
N- ( 3- Met hyl sul phonyl am nobenzyl ) - 6<§
onyl am no) - 2- net hyl - phenyl | -ni cotin d /[l ONI H I Ni HS

N- ( 3- Met hyl sul phonyl am nobenzyl ) - 6- [ I ophen- 3-yl car bonyl am no)-2- 5

met hyl - phenyl ] - ni coti nam de was prepared from 6-chl oro-N-(3
nethylsulphonylanlnobenzyl)nlcotlnanlde (Intermedi ate 4) and N-[4-nethyl - 3-
(4, 4, 5, 5- t et r amet tr{d-Cyclopwpyimethysabepeylahmethy]- Ph?ﬂyBrN’r(%H hi ophene- 3- ani de
(I nter red atwmethlsulpbomyaGebemdy)MitdtodnBde widMiiepared o ®ohloray®-3-03m n, M

22 %8 (T'\H/R b)SIH ethglsh llp B4 HSb ér?zay()iﬁ‘éotlﬁérmd@ ﬁ%rﬁa%hiatetzbyana NS, (1H, s),

7.69-7. 65, (34 %P%pyﬁg tg‘?(é%'?{‘—?%hyl Hag, %Eq?ti iy ’37ﬁ9 X?@?EHI d)yl)l 51, (2H,

d), 2 99, ( 3rbengymids. (§1ze rpiate § 0) %ﬁf raiMetho B. LCMS: retentlon time

6- ( 5- Oycl opr2pYhig MIAM9A. - MRty [HehBMEQ) 9184, (1H26)( $16,(1H, d), 8.96,(1H, b)

et hyl pi per ag.so¢de \h, BesGie), rbe mu4,c v sptisaamide), 7@ (e, &, M4b,kHNy),
7.31,(1H, 1), 7.21,(1H, 5), 7.11,(2H, m), 4.52,(2H, d), 3.14,(2H, t), 2.99,(3H, s),
2.39,(3H, s), 1.03,(1H, m), 0.43,(2H, m), 0.23,(2H, m).

(thi ophen-3 ylcarb

Example 24: 6-[5-(Fur-3-ylcarbonylamino)-2-methyl-phenyl}-N-(3-
15  methylsulphonylaminobenzy)-nicotinamide

O 0
H Y74
O N N/S\
7 H
N~

o0
H Yo

6-[5-(Fur-3-ylcarbonylamino)-2-methyl-phenyl]-N-(3-
methylsulphonylaminobenzyl)-nicotinamide was prepared from 6-chloro-N-(3-
methylsulphonylaminobenzyl)nicotinamide (Intermediate 4) and N-[4-methyl-3-

20  (4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-3-furamide (Intermediate 13)
using General Method B. LCMS: retention time 2.93min, MH' 505. NMR: 8H [*H]-
DMSO 9.99,(1H, s), 9.32,(1H, t), 9.15,(1H, d), 8.95,(1H, b), 8.38,(1H, s), 8.33,(1H,
dd), 7.81,(2H, d), 7.75,(1H, d), 7.68,(1H, d), 7.33-7.30,(2H, m), 7.21,(1H, s),
7.11,(2H, m), 7.01,(1H, s), 4.51,(2H, d), 2.99,(3H, s), 2.32,(3H, s).

25
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15 0 N 6-(5-Cycl opropyl car banoyl - 2- net hyl - phenyl ) - N-
[ 2- (4- met hyl pi perazin- | ylnethyl)phenyl]-nicotinam de was prepared from
6- chl or 0-Wo[03/¢8¥4Tret hyl pi perazi n- 1-yl net hyl ) phenyl ] ni cot iPearGRIB/00554
(Internediate 5) and N-cycl opropyl met hyl -3- (4.4,5,5-tetranethyl-[1, 3, 2]
1 %8 e 295 N-A3iMe giphonylaminpgbenzy])-0-1=(thiophen-3 al Met hod B.
' ykang ph et/ -nikhiR [ 2H6] - DMSO 11. 70, (1H, b),
9.23,(1H, s), 8.50,(1H, d), 8.38,(1H, d), 8.33,(1H, d), 7.92,(1H, s),
7.83,(2H, m, 7.43,(1H, d), 7.36,(1H, 7.%%851H, d, 7.11,(1H, 1t),
3.77,(2H, s), 2.87,(1H, m, 2.67-2,2 /\é@iﬂ\ﬁ , 2.13,(3H, s), 0.70,(2H,
m, 0.58,(2H, m. -47 WO 03/068747 3MN00554 Exanpl e 27:
N-[ 2- (4- Met hyl pi perazi n-1 -yl net hyl) nyl | -('5"—[2- nmet hyl - 5-
(thi adi azol -2-yl carb anoyl ) -phenyl | NgFcotinamide NJ/ HON N, ~P, | H
zzzl' NYSE O NN
N-[ 2- (4- Met hyl pi per azi n- 1-yl met hyl) 6-[2-nmet hyl -5-(thiadiazol-2 5
yl car banoyl ) - phenyl ] - ni coti nam de was e ed from 6-chloro-N-[2-(4-
met hyl pi perazi n- 1-yl net hyl ) phenyl]ni cotinam de (Internediate 5) and
4-met hyl -3- (4,4,.5 -Letr thyl-[,1,3,2 . .
di oxabor ol an- 2-y| ])\If%ﬁf@%&ﬁ’g‘é&ﬁ@%?Iizly@hé'gsﬁl(t@é’ph?l}'ﬁty(lz‘f'aﬁlé%ymn‘i)ﬁ' usi ng
Gener al Met hogthgl-phedyB:nieetinamiflowas piepargd figm orehlrerN538.  NVR 6H
[ 2H6] - DVBO  13ehlsGibHonimirdober#yl \niddtinshide Yidéndedtdie 4)andN-P4-nfeltiyl-3s) , 10

8.43, (1H, d) (4,4?,’ 34ede t119l)-’1,§2 Sorlabbholad) -yﬁ- gm}(l hlopAdne-Ladgie( 1H d),

75 G o e L L A e s

N- [ 2- ( 4- Met hYMR:pF BHshDMSO i IRy Fpple AP 118 D2 Hot TS T4ML £d1-3¢- yi car b
anoyl ) - pteny8.82(2H cm),i 78 GiHH) 8), MI78,(1H, @), N.49-7.65(IH,NYp 7.3152H, i), 7.21,(1H,

N-[ 2- (4- Vet hy) pit Des@zing-4ls yiFeidyyl Infeny) -3, B8 gpt hyl - 5- (thi azol -2

yl car banoyl ) “phenyl | - ni’cot i hani de was prepared from 6-chl oro- N-[ 2- (4-

met hyl pi per azi n- 1-2/I nmet h\él )Phenyl ] ni coti nam de l(I nternedi ate 5) and

4- met hyl - 3- Example 26: 6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-N-[2-(4-

methylpiperazin-1-vimethyv)phenvlj-nicotinamide

O

H
"”(5
—

15 O

LCMVS:

—+
N

6-(5-Cyclopropylcarbamoyl-2-methyl-phenyl)-N-[2-(4-methylpiperazin-1-
ylmethyl)phenyl]-nicotinamide was prepared from 6-chloro-N-[2-(4-methylpiperazin-
1-ylmethyl)phenyl]nicotinamide (Intermediate 5) and N-cyclopropyl-4-methyl-3-
(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 8) using

20  General Method B. LCMS: retention time 2.36min, MH" 484. NMR: §H [*H]-

DMSO 11.70,(1H, b), 9.23,(1H, s), 8.50,(1H, d), 8.38,(1H, d), 8.33,(1H, d), 7.92,(1H,
s), 7.83,(2H, m), 7.43,(1H, d), 7.36,(1H, t), 7.29,(1H, d), 7.11,(1H, t), 3.77,(2H, s),
2.87,(1H, m), 2.67-2.24,(11H, m), 2.13,(3H, s), 0.70,(2H, m), 0.58,(2H, m).
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(4,4,5,5-tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-yl)-N-(thiazol -2-yl)-benzam de
20 (Intermediate 11) using General Method B. LCMS: retention tinme 2.53mn,
M+ 527. wWRINBR06BMY [ 2H6] - DMSO 12. 73, (1H, b), 11.70, (1H, b) PCI/G3(00344 d),
3, (1H, ddl% 25 (1H 1s)l, . (1H d),
ipe i

8. 33 1H d 8.
amplg 274 ] PIH, t),

PCT/ GB03/ 00554 Exarrple 29
6- (5- Cycl opr opyl net hyl car banoyl - 2- net hyl - ppewyl )-N-12-(4-
met hyl pi perazi n- 1-yl nmet hyl ) phenyl | -ni c moglde ON HONI L N H O

6- (5- Cycl opr opyl net hyl car banoyl - 2- neg
nmet hyl pi perazi n-1-yl net hyl ) phenyl ] - ni
6-chl oro-N-[ 2- (4-nethyl pi perazi n-1-
(Internmediate 5) and N- cycl opropyl

-RQhenyl )-N-[2-(4- 5

m de was prepared from
t hyl ) phenyl ] ni coti nam de
yl -4-methyl -3-(4,4,5,5-tetranet hyl -[
1, 3,2] dioxaborolan-2-yl)- benzam d nter medi ate 10) using General Method
B. LCVS: retention tinme 2.46m n, .\(S\WR SH [ 2H6] - DMSO 11. 67, (1H,
b), 9.24,(1H, s), 8. 63 (1H, t), 10 8. 39c§1INNd) 8.32,(1H, d), 7.97,(1H,
s), 788783(2H , 7.45,(1H, d), 7.36,(1H t), 730(1H d), 711(1H,

L) o3 I (20 5) % % raza} ?%geta;d)ﬁﬁeayn T thaidtbiz-
0. 43, (2H, %;
6-f 5- (Fur5 3- 39?365% of¢ 1 W%W&HVF@ frey G- calgro-INg[2-(4-

net hyl pi per arpthylpiperaran-hyplingthahphdny Ill@o‘tllilmdf: Hatermppiaty Spand p-methi-H O

6-[5- (Fur - 3- ml@ash@trwﬂlanylr[o)}24dnmﬂmtb}aﬁneﬂyn\]}(tmad{azelmynafehmuaer azin- | -
%l gﬁf 2?"0) Rr[e%i:gméaﬁﬁ i'@é'i'léjeeﬂ@ﬁ ME@P@BG C I}Etenu ntlme 2 43min, MH 528.
(I'ntermedi at Sgﬁftj Mﬁé?ﬁ % ZF? EZ ’ )’

1, 3, 2] di Bxabbtdb(1Eh-0- &P ,(Hﬁf.dr)y Lﬁb,agrﬁii@}i Id%t e?-’n@(ﬁ éit)ae §@§1Hshng

General Met Hoge,BLH, VR, (161, et blr;(ltH e 3 Z85%3H;j 3), 2.57e. Z6Q 1HNMR: 2. BH( IR 5] -
DVSO 11. 64, (1H, b), 10.02,(1H, s), 9.23,(1H, s), 8.38,(2H in), 8.31, (1H,
. 7.76,

d), 7.86,( _ My o387 29 (35 7. 11, (1H
). 7.01, (1 Dle 2: Vipip JpRenyllso-fz-methyl-2)
(thiazol-2-yicarbamovl)-phenylj-nicotinamide
N7
N4
O N\é
—
N
H
N_S
]

N-[2-(4-Methylpiperazin-1-ylmethyl)phenyl]-6-[2-methyl-5-(thiazol-2-
ylcarbamoyl)-phenyl]-nicotinamide was prepared from 6-chloro-N-[2-(4-
methylpiperazin-1-ylmethyl)phenyl jnicotinamide (Intermediate 5) and 4-methyl-3-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-N-(thiazol-2-yl)-benzamide

20  (Intermediate 11) using General Method B. LCMS: retention time 2.53min, MH" 527.
NMR: 8H [*Hs]-DMSO 12.73,(1H, b), 11.70,(1H, b), 9.26,(1H, d), 8.43,(1H, dd),
8.33,(1H, d), 8.25,(1H, s), 8.10,(1H, d), 7.93,(1H, d), 7.58,(1H, d), 7.54,(1H, d),
7.36,(1H, t), 7.30,(2H, m), 7.12,(1H, t), 3.78,(2H, s), 2.67-2.25,(11H, b), 2.14,(3H, s).
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25 -49 WO 03/ 068747 PCT/ GB03/ 00554 Exanple 31:

N-[ 2- (4- Met hyl pi per azi n- 1-yl net hyl ) phenyl | - 6-[ 5- (t hi ophen- 3-

yl car bonywersied742- net hyl - phenyl | - ni coti nam de NJN' H O RCTN;B03/6055H S
N[ 2- (4- Met hyl pllﬁer zin-1- yI rrethyl)phenyl [5 (t.hi ophen 3 5

yl car bonyl ar *6’*( QPO IR NICA RS pethy Y 4
6-chl oro- N- [M@EMM;M@MMLM_M@MWI ] ni cot i nam de
(Internmediate 5) and N [4-

met hyl - 3-(4,4,5,5-tetranethyl -[ 1, 3, 2] di oxa ol an-2-yl ) - phenyl ] t hi ophene- 3-
am de (Internediate 14) using Ceneral B. LCVS: retention tine
2.58m n, M+ 526. NWR 8H [2H6] 1. 84, (1H, b), 10.14,(1H, s),
9.23,(1H, s), 8.38,(2H m, 10 8. 31, ( H, 7.91, (1H, s), 7.79-7.75,(2H,
m, 7.65 (2H m, 738729(3H n, ,(1H, t), 3.77,(2H, s),
2.67-2.24,(11H, ), 2.16,(3H n). GM¥fal Method C 15 The

6- chl oroni coti nam de (25ng), N-cycl py - 5 fl uoro- 4- et hyl - 3- (4, 4, 5, 5-
tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl de (Intermedi ate 34, 15ny),
tetraki s(triphenyl phosphi no) pal | adi um ( ) and aqueous sodi um hydrogen
carbonate (1M 0.5m) were mxed in propan 2-ol (2ml) and heated at refl ux
for 18 hours. Th due diluted with
et hyl aceéate hﬂ? spggaaﬁsq} éﬁ;g &Yl% ﬁuyﬂ%}ﬁ- \E/'\g(i\I Lf"g '| ed to a SPE (Si,
2g) and &l ut®d lPﬁm&F’n Vi gfeﬁi s s 1 Heioro-N-[2-

et hyl acet at d4-ileylpipeteain-1-whsetbyhnhenglind @btmaondct(ﬁmerrmdna}tbéb:mchNe fraction
and the r esicgcieptoplynuthyletmethyh3 €t A6y, 5 -tabraﬁieﬂgrl-l{hs Zqi(ﬂﬁka{t%@'olb?ﬂ-g t as a

}NI;I 'E?C)S/g: logrbeﬁéanﬁﬁé‘@‘:e@ﬁle@l%te %ﬂéﬁngﬁéné}]aﬁ ‘@{lggve time .

(I nt er nedi at’e é@w ‘@c ﬁteﬁﬂéﬁﬁgﬁ) 3‘59? g o 6538%7@7(1}1 DX

PCT/ GB03P00F3x(1 (1§ At U E o 5), (188-1R83.6H ik 7@ (@Hod), dS6i(RHmM)de ti me
(mi nut es) Exmmﬂed;w bl,GH, 8, 87THRHS 9); N15,808, £2,.208-201 (brHouM% 1amr@ply hiyet hyl n
Cycl opropy! @ar@ew), 029iemam de

Example 30: 6-[5-(Fur-3-ylcarbonylamino)-2-methyl-phenyl]-N-[2-(4-
15  methylpiperazin-1-ylmethyl)phenyl]-nicotinamide

N

N
ONb
I\

Nz
H \O

6-[5-(Fur-3-ylcarbonylamino)-2-methyl-phenyl]-N-[2-(4-methylpiperazin-1-
ylmethyl)phenyl]-nicotinamide was prepared from 6-chloro-N-[2-(4-methylpiperazin-
1-ylmethyl)phenyl]nicotinamide (Intermediate 5) and N-[4-methyl-3-(4,4,5,5-

20 tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-3-furamide (Intermediate 13) using
General Method B. LCMS: retention time 2.53min, MH" 510. NMR: 6H [*He]-
DMSO 11.64,(1H, b), 10.02,(1H, s), 9.23,(1H, s), 8.38,(2H, m), 8.31,(1H, d),
7.86,(1H, s), 7.80,(1H, s), 7.76,(2H, m), 7.38-7.29,(3H, m), 7.11,(1H, t), 7.01,(1H, s),
3.77,(2H, s), 2.66-2.20,(11H, m), 2.16,(3H, s).

25
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-3-fluoro-2-nethyl- N (Internediate 21) phenyl)-N- H C cycl opropyl net hyl -
| b nicotinamde F Exanple 33 6-Chloro-N-(3- 384 3.10 6-(5-
met hyl butwb)ogioesssi n  Cycl opr opyl carbanmoyl NI ami de (I nt er PewiGR08/00554

-3-fluoro-2-nethyl- V 22 hen ) -N-(3- methyl butyl)- ni coti nam de
Exanpl e 34 Ipxam ipprazin-1-gmet &M&Eﬂ;&lﬂﬂm

Cycl opropyl qdcd:*bnnvlannna)ez-lmmhvlehﬂlenvﬂ ﬂlbmnmniﬂerret hyl - N - (Internediate
32) phenyl)-N H, cyclobutyl net hyI I ni cotinam de F O Exanple 35

p,,r,,L 6-Chloro-N-(1- 382 2.95 6-(5- cycyomropylethyl)nl CH,

Cycl opr opyl car banoyl ~ coti nam de - 3- f uoNQ~2- met hyl - N (I ntermedi ate 23)
phenyl)-N-(1- H cycl opropylethyl)- Igpn.nlcotinamde F O H3U Exanple 36 b
6-Chl oro-N-(2 2- 384 3.01 6-(5- dine hy opyl))nic Cycl opropyl car banoyl
~ otinam de -3-fluoro-2-nethyl- N - (|nterned|ate 24) phenyl)-N(2,2- H3C
di met hyl propyl)- | p nicotinam de -51 WO 03/068747 PCT/ GB03/ 00554

P
H Vg

N-[2-(4-Methylpiperazin-1-ylmethyl)phenyl]-6-[ 5-(thiophen-3-

5  ylcarbonylamino)-2-methyl-phenyl}-nicotinamide was prepared from 6-chloro-N-[2-
(4-methylpiperazin-1-ylmethyl)phenyl]nicotinamide (Intermediate 5) and N-[4-
methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl|thiophene-3-amide
(Intermediate 14) using General Method B. LCMS: retention time 2.58min, MH" 526.
NMR: 5H [*Hg]-DMSO 11.64,(1H, b), 10.14,(1H, s), 9.23,(1H, s), 8.38,(2H, m),

10 8.31,(1H, d), 7.91,(1H, s), 7.79-7.75,(2H, m), 7.65,(2H, m), 7.38-7.29,(3H, m),
7.11,(1H, t), 3.77,(2H, s), 2.67-2.24,(11H, m), 2.16,(3H, m).

General Method C

15 The 6-chloronicotinamide (25mg), N-cyclopropyl-5-fluoro-4-methyl-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 34, 15mg),
tetrakis(triphenylphosphino)palladium (2mg) and aqueous sodium hydrogen carbonate
(1M, 0.5ml) were mixed in propan-2-ol (2ml) and heated at reflux for 18 hours. The
propan-2-ol was evaporated and the residue diluted with ethylacetate / cyclohexane

20 (1:2). The solution was applied to a SPE (Si, 2g) and eluted with ethylacetate /
cyclohexane (1:2) and then ethylacetate. The solvent was evaporated from the
ethylacetate fraction and the residue triturated with ether to give the desired product as
a white solid.

25  Examples 32 to 44 may also be prepared using {5-[(cyclopropylamino)carbonyl]-3-
fluoro-2-methylphenyl}boronic acid (Intermediate 36) in place of Intermediate 34.
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Exanple 37 CH 6-Chloro-N-(2,2- 382 2.90 6-(5- dinethylcycl opropy
(I'nternedi ate

Cycl opr opyl
25)

NI
F

m de (I

Exanpl e 40
Cycl opr opyl icg

2.86 6-(5-

phenyl ) - Ncy%q'@#
- é-f | uor o- 2

ni coti ngLT de
cycl ohexyl net hyl ni
(I'nternedi ate 27)

carbanoyl N 1)ni

coti nanm de - 3-

phenyD)3eg727 2- H, di met hyl cycl opropyl) -
38 6-Chloro-N 354 2.60 6-(5-

fl uoro-2-net hyl -

F a~

ni cot iPeArGRI8/0QSEXanpl e

cycl opropyl nicotina Cycl opropyl car banoyl
nt er TR lﬁdl - Ség ! g@%ﬂﬂ:lt@rermwyz'l 0Z@L) phenyl) - N- HMET" CReleaisOpy!
a&pc?opr opyl ca(r)[)gm)yl cot é%%r?ﬁnégm&%gm% lor o- 7tlrr%gt hyl+ N
phenyl)-N-{ cyclohexylmethyl- H C|l nico iﬁam_gﬁmﬂteﬁ)
6Fﬁhhrpﬂe)32\|- 368 2| o@@mrnflﬁ*ot ina 368 |2.78
gnam)yl NI m de cyidprowigedyiet hyl - | 28) ’
et Faiila 1 Ta e o
I nt pﬁ’é‘i‘WP?‘ﬁﬁeé}) Hoio |

phenyl N—

cyclopropylmethyl-

nicotinamide

Example 33 6-Chloro-N-(3- 384 13.10

6-(5- methylbutyl)nicotin
Cyclopropylcarbamoyl amide (Intermediate

-3-fluoro-2-methyl- . 22)

phenyl)-N-(3- ‘ n

methylbutyl)- ¢

nicotinamide ° W

Example 34 o \/Q 6-Chloro-N- 382 | 3.01

6-(5- cyclobutylmethylni
Cyclopropylcarbamoyl | A cotinamide

-3-fluoro-2-methyl- NF (Intermediate 32)

phenyl)-N- He

cyclobutylmethyl-

nicotinamide

Example 35 6-Chloro-N-(1- 382 | 2.95

6-(5- cyclopropylethyl)ni
Cyclopropylcarbamoyl cotinamide

-3-fluoro-2-methyl- (Intermediate 23)

phenyl)-N-(1-

cyclopropylethyl)-

nicotinamide

Example 36 6-Chloro-N-(2,2- 384 |3.01

6-(5- dimethylpropyl))nic
Cyclopropylcarbamoyl | = otinamide

-3-fluoro-2-methyl- NF (Intermediate 24)

phenyl)-N-(2,2- He

dimethylpropyl)- i

nicotinamide ’ \V
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met hyl pr opy

6- (5- net hyl propyl)nicoti

1)~ |

ni coti nam de F

Exampl e 42™'
Cycl opr opyl car banoyl

NI CHI

6- Chl oro-N-(1- 370 2.84
nan de

- 3-fl uor owD-op6dTyt - (I nternmediate 33) phenyl)-N(1- N nerhylGBoopydsy- F |
ni cot i nam de -52 WO 03/ 068747 PCT/ GBOB/ 00554 Exanple 43 6-Chloro-N-_ 356
2.72 6-(5- Mplas T ot i nam C p6lomnary IN;2( | nt sgaredp ghe 30
-3-fl uoro- 2+ _,;hyl N. C pheny Exanpl e 44
6- Chl oro- N ngg% 2l g y| car panoyl NI
m de (1 nt erpYloRapylcat PGy cycl ppentyl - |1
F ni cot i nanj defl@roGemetbyl- Me in DVF(O.5ml)
was treat ed piehbl)RATR( 1. I2e 3 j a splution ywas
formed whi chynag, %@cqg mne (1.2 - 2.Ceq) ih DW
(0.5nt). Aftelr s ak E)g(;ﬁl?%/e)r eft overnight af ropm
ten‘per at ur el lnnf Was the residueldissolved in
chl orof orm Exmp)le é&d appl i I—FZCh(I)OI‘Qé)T The pPdHuc.tflas
eluted with 6%l oroform (1.5 amlc(pto@m):otam met hanol / et hyl
acetate (1:P9¢ yolopt lcarggﬁoyls ee(qlntglqg&ﬁatga,uum fromthe
pr oduct fract3 Ao -mcﬁ)l oun EE%)I on tine

phenyl)-N- J

cyclopropyl-

nicotinamide

Example 39 6-Chloro-N- 410 |3.22

6-(5- cyclohexylmethylni

Cyclopropylcarbamoyl N cotinamide

-3-fluoro-2-methyl- Nl P (Intermediate 27)

phenyl)-N- .

cyclohexylmethyl- :

nicotinamide . NW

Example 40 ° “U 6-Chloro-N- 368 | 2.79

6-(5- N cyclobutylnicotina

Cyclopropylcarbamoyl N| _ mide (Intermediate

-3-fluoro-2-methyl- 28)

phenyl)-N-cyclobutyl- |

nicotinamide . AN

Example 41 . ”vt 6-Chloro-N-(2- 370 |2.86

6-(5- o methylpropyl)nicoti

Cyclopropylcarbamoyl | X namide

-3-fluoro-2-methyl- AN~ (Intermediate 29)

phenyl)-N-(2- Ho

methylpropyl)- ;

nicotinamide F W

Example 42 NN 6-Chloro-N-(1- 370 | 2.84

6-(5- N \(cﬂ, methylpropyl)nicoti

Cyclopropylcarbamoyl N| P namide

-3-fluoro-2-methyl- (Intermediate 33)

phenyl)-N-(1- HJ

methylpropyl)- ; N

nicotinamide 4
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m nut es) Exanpl e 45 2-am nonet hyl t hi azole 411 2.79 6-{5

(

[ (cycl opropyl am no) car bony 1]
t hi azol - 2W9I0m|9687y1 ) ni coti nam de
2

-3-fluoro-2 nethyl phenyl }

-N-(1,

3 -

Exanpl e 46 2-(2-am noet hpCrtdsoanaise 425

.78 6-{5 [(cycl opropyl am no)carbony 1]-3-fluoro-2 inethylphenyl } - N-
[2-(1, 3 - tEk%ig& yl) et hy|l ] nkgoti nanj, de @@ﬁ[@d,_@q_ﬂ 2- j@y benzyl anf ne
418 3.26 - 03/ 068747 PBCT/ G803/ 00554 rgfxl{]ﬂ:%@n?ﬁ no) car bpny
1] -3-fluorg- rret h henyl } | N met hyl belr Exanpl e 4B
2,4,5-trifl ?éﬂ}g haheylass e 6-{5 [ ginsdiaip gy mno)c r bony
1] - 3-f | uor g--2-flrerdrtpétbyly| } |- N- (4, 4, 5- trifl uorobenzyl ) nicoti n:'m' de
Exanpl e 49 %h‘énﬁ)Np@@gpenzyl ang 440 3.21 6-{5
[ (cycl opropyl ony [1] -8 0-2 net hyl phenyl } -N-(2,| 5 -

di fl uor oben y ni cot| nam de | Exanpl € 50\3, 4 di f | uor obenzyl jam ne| 440 3. 24
6-15 [(eycliont ey o oo | O 6 Chloro-N- 382 | 2.92
6-(5- X \Q cyclopentylnicotina
Cyclopropylcarbamoyl N| _ mide (Intermediate
-3-fluoro-2-methyl- 3D
phenyl)-N- H“C
cyclopentyl- , .
nicotinamide 5 W
General Method D |
Intermediate 38 (40pmol) in DMF(0.5ml) was treated with HATU (1.12eq) and
DIPEA (3eq). On shaking a solution was formed which was added to a solution of
5 amine (1.2 — 2.0eq) in DMF (0.5ml). After shaking the reactions were left overnight at
room temperature. The solvent was removed in vacuo, the residue dissolved in
chloroform (1.0ml) and applied to an SPE (NH,, 0.5g). The product was eluted with
chloroform (1.5ml), ethyl acetate (1.5ml) and methanol/ethyl acetate (1:9, 1.5ml). The
solvent was evaporated under vacuum from the product fraction.
10

Compound

Amine

Retention
time
(minutes)

Example 45

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(1,3-
thiazol-2-
ylmethyl)nicotinamide

2-aminomethylthiazole

411

2.79

Example 46

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-[2-(1,3-
thiazol-2-
yl)ethyl]nicotinamide

2-(2-aminoethyl)thiazole

425

2.78

Example 47

2-methylbenzylamine

418

3.26
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met hyl phenyl} -N-(3,4- difluorobenzyl)nicotinam de
3-chl orobenzyl am ne 438 3.33 N-(3-chl orobenzyl)-6- {5

Exanpl e 51

[ (cycl oprwpyBaed7wp) car bony 1] - 3-fl uoro-2 net hyl phenyl } niPCotGBIA0DISe
Exanpl e 52 4-chl orobenzyl anm ne 438 3.34 N-(4-chlorobenzyl)-6- {5

[ (cycl opr oy
Exanpl e 53
fl uor obenzy
03/ 068747 §

1] - 3-fl uor(
Exanpl e 55
di f1 uor ober
met hyl pheny
[ (cycl oprof
met hyl but yl

D\ 811 no) car bony

-2-f. .
SRR
eI g ly met hyl
5-f | uor o- 24 meathyiphsasiByN@+ ne 436 3.30 6-{5 [(cycl opropyl
2 net hyl benzyl)
2-chl oro- 3, 6-di fl uorgbenzyl am ne 474 3.31 N- (|

0554
) nZetiebdnyly e ot amid -

1] - 3-fl uoro- 2 net hyl phenyl
ryl am ne 456 3.36 N-(3-chl oro-
)yl am no) carbony 1] -3-fl yoro-2

}

ni c

ot

phenyl } nicotinam de Exanpl e §

5-fl uoro-

am
ni c
2-C

ng
ot
hi

i nam de
2

-54 WO
4
) car bony
i nai ni de
oro-3,6

[(cyctopr

EXamele,d? hai ni de Exar
)?ﬂ'%ﬁ'ni no) car bony 1]

1 Eiyclopiopgiairdeo)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,4,5-
trifluorobenzyl)nicotinamide

-3-fl uoro-

T SRR Re 304

d
2 et hyl phenyl

45
} -

LAY
4
N-

3@%5
(1-

Example 49

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,5-
difluorobenzyl)nicotinamide

2,5-difluorobenzylamine

440

3.21

Example 50

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }-N-(3,4-
difluorobenzyl)nicotinamide

3,4-difluorobenzylamine

440

3.24

Example 51
N-(3-chlorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }nicotinamide

3-chlorobenzylamine

438

3.33

Example 52
N-(4-chlorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }nicotinamide

4-chlorobenzylamine

438

3.34

Example 53

N-(3-chloro-2-
fluorobenzyl)-6-{5-
[(cyclopropylamino)carbony

1]-3-fluoro-2-

3-chloro-2-fluorobenzylamine

456

3.36
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Exanpl e 57 2, 3-di fl uoro-4-net hyl benzyl am ne 454 3.36 6-{5

[ (cycl opropyl am no) carbony 1]-3-fluoro-2 nethyl phenyl
di f | uor o-worwesTkbenzyl ) ni coti nam de
458 3.29 6-{5 [(cycl opropyl am no)car bony

-N- (2,3, 5-
398 3.28 6-{
-N-(1, 3
Exanpl e 60
[ (cycl oprop
nmet hyl benzy
N- ( 5- chl or o
1] - 3-f 1l uoror
418 3.20 6LP
-N-( 2-

}

-N-( 2,
Exanpl e 58 2, 3, 6-ti PCH@@RIBOOSY| am ne
11-3-fluoro-2 nethyl phenyl}

3 -

ﬂhéﬂh HeraheBsHahias o

cycl opropyl am n

\ﬁn’)lnf‘07/17 DT/ anoInnl:l:

ti nam de Exanple 59 1, 3-
0) car bony 1] quoro 2

di met
nethy

am ne

)

hyl but yl
Iphenyl

IAYASAN Ba N |

dﬁano)carbony

C
obenzy

e

methylbenzyl)mcotmalmde

é’E’xa"r‘ffaneéu met hyl benzyl-
y6 1]-3
| (& mmﬁl@?ca@b@rsm

Iy

UI IICL Ilyl UUL yl }
V- Hrpee- H@@Y@%@ﬂa@n{e&s
-fluoro-2 nethyl phenyl }

| e 61 5-chl oro-2-fl uorobe
5- [(cycl opropyl am no) car
oti nai ni de Exanple 62 2-p
o) carbony 1]-3-fluoro-2

FN- (3
bony

henyl
et hy

nzyl a

ram UC

-fl uoro-

m ne 456 |3. 36

et hyl am ne
phenyl }

Example 55
N-(2-chloro-3,6-
difluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }nicotinamide

2-chloro-3,6-difluorobenzylamine

474

3.31

Example 56

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }-N-(1-
methylbutyl)nicotinamide

2-pentylamine

384

3.14

Example 57

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,3-
difluoro-4-
methylbenzyl)nicotinamide

2,3-difluoro-4-methylbenzylamine

454

3.36

Example 58

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,3,5-
trifluorobenzyl)nicotinamide

2,3,6-trifluorobenzylamine

458

3.29

Example 59

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(1,3-

1,3-dimethylbutylamine

398

3.28
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phenyl et hyl ) ni coti nam de Exanpl e 63 2-net hoxy-2-net hyl propyl am ne 400 2. 79
6-{5 [(cycl opropyl am no) carbony 1]-3-fluoro-2 nethyl phenyl}-N(2-

met hoxy- 2wormnss7upr opyl ) ni cot i nam de Exanpl e 64 2- net hoxpertgBoanvise 372
2.63 6-{5 [(cycl opropyl am no)carbony 1]-3-fluoro-2 nethyl phenyl } -N-(2-
nethoxyethylhﬂhgﬁybngqmﬁgquﬁﬁ@ple 65 3, 3-di net hyl butyl amjne 398 3.30 [6-{5
[ (cycl opropyl am no) carbony 1] - fI uoro 2 met hyl henyl }- N-(3 3|-56 WD
03/ 068747 P(./ll \JDG:;II GGS\J‘-I- CIII IIL':l. II Uyl \ III C rati I:)\d.ll} U( -
2-t - but oxyet KppmRle80 414 2 98 N ézfﬁtOé? Fﬂie 1?%115166 §§6 3.32

[ (cycl opr opyl6a{fi-no) car bony 1] - 31fl uoro- 2 nethylphenyl } nlcotlnanide
Exanpl e 67 1[&kydop@bhuhin®pabany ne 384 3.17 6-{5
[ (cycl opropy llﬁﬁnﬂ AR)ERr bony 1] 34fluoro-2 methyl phenyl} -N(tent-
pentyl)nicoti g ﬁé@gﬁjﬁﬁg8 2- (am nonet hyl ) - 4- net hyl t hi azolle 425 2.88
6-{5 [(cycl oft 0)'C }oAN [ (4-
met hyl - 1, 3-t I4razo|
methylbenzyl)nicotinamide

1] - 3-fl uoro-2 net hyl pheny

Example 61 5-chloro-2-fluorobenzylamine 456 |3.36
N-(5-chloro-2-
fluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl } nicotinamide

Example 62 2-phenylethylamine 418 |3.20
6-{5-

[ (cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-(2-
phenylethyl)nicotinamide

Example 63 2-methoxy-2-methylpropylamine | 400 | 2.79
6-1{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2-
methoxy-2-
methylpropyl)nicotinamide

Example 64 2-methoxyethylamine 372 | 2.63
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }-N-(2-
methoxyethyl)nicotinamide

Example 65 3,3-dimethylbutylamine 398 |3.30
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3,3-
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2-trifluoronethylbenzylanmine 472 3 38 6-{5 [(cyclopropyls

-2- 428 3.08 6- {5-

Exanpl e PQT/GB03/00554
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Exanpl e 71 2-chl or obenzyl am ne 438 3.30 N- ( 2- chl or obenzyl
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{5

[ (cycl opropy
03/ 068747 P(
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6-{5 [(cycld
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IN-§2-t B‘H%Yeﬁh%?%sf-

pieyEldprepglamying Josnhzmyi
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Exanpl e 74 4-fl uorobenzyl am
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phenyl
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1] - 3-fluoro-2 nethyl phenyl} -N-(4-

-
7

}

3|

D

Example 67

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(tert-
pentyl)nicotinamide

1,1-dimethylpropylamine

384

3.17

Example 68

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-[(4-
methyl-1,3-thiazol-2-
yl)methyl]nicotinamide

2-(aminomethyl)-4-methylthiazole

425

2.88

Example 69

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }-N-(2-
hydroxy-1,1-
dimethylpentyl)nicotinamide

1,1-dimethyl-2-
hydroxypentylamine

428

3.08

Example 70

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }-N-[2-
(trifluoromethyl)benzyl]nico
tinamide

2-trifluoromethylbenzylamine

472

3.38

Example 71
N-(2-chlorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }nicotinamide

2-chlorobenzylamine

438

3.30

-57-
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f I uor obenzy

| ) ni coti nam de
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ne 38
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met hyl pheny
benzyl am ne
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Example 73

6-{5-
[(cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-isobutyl-
N-methylnicotinamide

N-isobutyl-N-methylamine

384

3.02

Example 74

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(4-
fluorobenzyl)nicotinamide

4-fluorobenzylamine

422

3.19

Example 75
N-cyclopropyl-3-{5-[(3,3-
diethylazetidin-1-
yDcarbonylJpyridin-2-yl}-5-
fluoro-4-methylbenzamide

3,3-diethylazetidine

410

3.24

Example 76
N-cyclopentyl-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-
methylnicotinamide

N-cyclopropyl-N-methylamine

396

3.06

Example 77

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-ethyl-N-
isopropylnicotinamide

N-ethyl-N-isopropylamine

384

2.98

Example 78

2,3,4-trifluorobenzylamine

458

3.30
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1] -3-fluoro-2 nethyl phenyl}-N-[3- (trifluoronethyl)benzyl]nico tinamde
Exanpl e 82 2-et hyl - 2-net hyl pi peridine 424 3.30 N-cyclopropyl-3- {5-[(2

et hyl - 2- rwOlwglogd7peri din- | - yl)carbonyl ] pyridin-2-yl} -5PCT/GB03/00554

fl uoro-4-nethyl benzam de Exanple 83 1, 1-di nethyl butyl am ne 398 3. 30 6-{5-
[ (cycl opr opyé-gfa no) carbony 1]-3-fluoro-2 methyl phenyl} -N-(1,[1-

di met hyl butly c%(aﬁ!ldi)%zﬁﬁl uorgcbar@ﬁ?' | e 84 4-chl oro-2-fl uorobenzylam ne 456

3.37 N-(4- enzyl|)-6- {5- [(cycl opropyl am ho)car bony
1]-3-f1 uorof "G 03/ 068747 FCT/ GBO3/ 00554 net hyl phenlyl '} hi c

oti nam de ExXHAPYRhemyIENs(R3.8r f | |uor opr opyl ami ne 410 3.00 | 6-{5
[ (cycl opr opytridinbrobpozy imicoyinarhjde3- f | uor o- 2 net hyl phenyl } -N- (3,3, 3-
trifluoropriopyl)nicotinam de Exanpl e 86 4-trifluoromnet hyI benzyl am ne 472

3.41 6-{5[ Rjgopylamnoycar 3-ftuooro-z2 methytphenyt—IN 4-
(trifl uorone@%&‘ﬁs’% $/TI J]nico ti nl% %1 Ei?arrpl e 87 3-metho J>1/d(aJ14ni |$lll1|£ 420|3. 26
6-{5 [(cycl oprEpilnitio) car bony

[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}nicotinamide

Example 80 2-ethylpiperidine 410 |3.17
N-cyclopropyl-3-{5-[(2-
ethylpiperidin-1-
yDcarbonyl]pyridin-2-y1}-5-
fluoro-4-methylbenzamide

Example 81 3-trifluoromethylbenzylamine 472 | 3.40
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-[3-
(trifluoromethyl)benzyl]nico
tinamide

Example 82 2-ethyl-2-methylpiperidine 424 | 3.30
N-cyclopropyl-3-{5-[(2-
ethyl-2-methylpiperidin-1-
yDcarbonyl]pyridin-2-yl1}-5-
fluoro-4-methylbenzamide

Example 83 1,1-dimethylbutylamine 398 |3.30
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(1,1-
dimethylbutyl)nicotinamide

Example 84 4-chloro-2-fluorobenzylamine 456 | 3.37
N-(4-chloro-2-
fluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

-59-



1] -3-fluoro-2 net hyl phenyl }-N-(3- net hoxyphenyl)nicotinamd e Exanple 88
4-methylaniline 404 3.34 6-{5 [(cycl opropyl am no)carbony 11-3 -fluoro-2
met hyl phewglo3jo6s7m¢ (4- net hyl phenyl ) ni coti nam de Exanpl e ®€T/GB03/00554

3-fl uorobenzyl am ne 422 3.20 6-{5 [(cycl opropyl am no) car bony

1] - 3-f | uor o %mmﬂﬂﬁ% Bytkdantide (13- f 1 uorobenzyl ) ni cotinani de [Exanple 90
2- am nonet hyl - 5- net hy uran 408 {3.09 6-{5 [(cycl opropyl am no) jcar bony
1]-3-f| uor oF2—tret 1Y ||C||y|_|' |\r|_(5 60 \WO-031 06874+ PETH 0300554
met hyl - 2 fur@K?ﬂElﬁ¥r] nlcotlnan#ﬁé3é%§HﬂPE“@Ih§nW%thyIan 41%hel %6Q 3. 36
6-{5 [(cyclo@ﬂépylan1no)carbony 1] - 3-fl uoro-2 net hyl phenyl }- N-( 3-

met hyl pheny| ) mgﬁ)ca@@gpl e 92 2, 3-difluorobenzyl am ne 440 3. 23
6-{5 [(cycl §l_ 0 ng_no) carbony | 1] -3-fluoro-2 methyl phenyl }| -N (2, |3
£l 33h Exajpl 2, 4-dif|  ani ne 440 3. 2
gl_{Suor oben gﬁ}l}l?_@(gis_ anpl e 93 di f 1 uor obenzy| am nge 0 3.23

tnﬂuoropropyl)nicotinamide

Example 86 4-trifluoromethylbenzylamine 472 | 3.41
6-{5-

[(cyclopropylamino)carbony

1]-3-fluoro-2-

methylphenyl}-N-[4-
(trifluoromethyl)benzyl]nico
tinamide

Example 87 3-methoxyaniline 420 | 3.26
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3-
methoxyphenylnicotinamid
e

Example 88 4-methylaniline 404 |3.34
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(4-
methylphenyl)nicotinamide

Example 89 3-fluorobenzylamine 422 | 3.20
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3-
fluorobenzyl)nicotinamide

Example 90 2-aminomethyl-5-methylfuran 408 |3.09
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-[(5-




[ (cycl opropyl am no) car bony

di f1 uor obenzyl ) ni coti nam de
3.37 N (woobloew7e? 4 fl uor obenzyl)-6- {5-
1] -3-fluoro-2 nethyl phenyl

418 3. 27

1] - 3-fl uoro-2 net hyl phenyl }
Exanpl e 94 3-chl or o-4-fl uorobenzyl am ne 456

[ (cycl opr opyl ai niPEE)GERIBIOGTTY

} nicotinam de Exanple 95 4-net hyl benzyl am ne

“N(2, 4-

538 6 ¢ h%@%@ﬁ%ﬁ?m il

3.33 6-{5]
(3,
Exanpl e 97

4, 5 -

]£§h_ﬁpyclopropylan1ﬁo)carbony
Exanple 96 3,4,5-trifl orobdg

trifluor nhpn7vl \ ni_cg

1]-3-fluoro-2

Lrbony 1]-3-fluoro-2 met

tinam de -61 WD 03/068747

met hyt

hyl p
PCT/

| phenyl }
nzyl am ne
h enyl

GBO3/-00554

458
N

ZExamplo 92t hy|

[ (cycl opropyé a0 no) carbony 1] -

met hyl t hi en

3-chl oro- 2,

difluoroben
net hyl phenyll}lethyl@b@n}ﬁh
6- { 5-

3.24

Xﬂ@

16)1'0 {25
fhbthtBhemdinddotindR)de

- 3-net hy

enzi}%ﬁo%h#geaT?ge& 35 N (3-chloro-2

égyclopropylanino)carbony
Exanpl e 99 (2-ethyl cycl opropyl

3-fluoro-2 nethyl phenyl }
Exanpl e 98

1] - 3-f

I Xhetyheined2d 3.21 6-{5

, 16

404
N

| uor g
) met h

3.36

(3 -

-2
yl am ne

396

Example 92

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,3-
difluorobenzyl)nicotinamide

2,3-difluorobenzylamine

440

3.23

Example 93

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,4-
difluorobenzyl)nicotinamide

2,4-difluorobenzylamine

440

3.23

Example 94

N-(3-chloro-4-
fluorobenzyl)-6- {5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl } nicotinamide

3-chloro-4-fluorobenzylamine

456

3.37

Example 95

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylpheny!}-N-(4-
methylbenzyl)nicotinamide

4-methylbenzylamine

418

3.27

Example 96

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3,4,5-
trifluorobenzyl)nicotinamide

3.4,5-trifluorobenzylamine

458

3.33
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[ (cycl opropyl am no) carbony 1]-3-fluoro-2 nethyl phenyl} -N-[(2-

et hyl cycl opropyl )nethyl ] nic otinam de Exanple 100 2-propyl pi peridine 424
3.33 N cwoloepssopyl - 3-fl uoro-4 methyl -5- {5-[(2- propyl pi periGioa003s4-
yl)carbonyl ] pyridin-2- yl}benzam de Exanple 101

2- (2-am noet hyl ) -4-net hyl t hi azolle 439 2.65 6-{5 [(cycl opfopyl am no) carbony

P L?égi‘{%‘ﬁ@r%ﬂgﬁneﬁ?aﬂpi o 1los iR e bihRAR [ 424 1321 & o,

6-{5 [(cyclp pyl am no) carbony | I']-3-fluoro-2 nethyl henyl}-N 2-fluoro
-62 WO 03/ OpigawrioppaylaBiR)@dssy | 2- phenyl et hyl ) ni cot i nanmi e Exanpl e 103
2- (2- am noprBydlydrbizazol e 439 2.[70 6-{5 [(cycl opropyl am po) caf bony

1] - 3-fl uor ot enyhkt -N-[| 1-methyl - 2-(1,3-thiazol}2-
yl) et hyl ] ni c%fmﬁ .}gllclis%pq\gg%pl e 104 2, 4-di et hyl pi peri di nel 410 B. 07

N-cycl opr opy P38y 8102 4 di net hyl pi peridin-1- yl)carbony|]pyr|din-2-yl
-5-" f1 uor o- Uybmethyllpeotnamide Exjanpl e 105 2, 3-di et hyl pi peri di he 410 3.|02

——

Example 98 3-chloro-2,6-difluorobenzylamine | 474 | 3.35
N-(3-chloro-2,6-
difluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
13-3-fluoro-2-
methylphenyl}nicotinamide

Example 99 (2-ethylcyclopropyl)methylamine | 396 | 3.24
6-{5- (Intermediate 39)

[(cyclopropylamino)carbony

1]-3-fluoro-2-

methylphenyl}-N-[(2-
ethylcyclopropyl)methyl]nic
otinamide

Example 100 2-propylpiperidine 424 | 3.33
N-cyclopropyl-3-fluoro-4-
methyl-5-{5-[(2-
propylpiperidin-1-
ylcarbonyl]pyridin-2-
yl}benzamide

Example 101 2-(2-aminoethyl)-4-methylthiazole | 439 | 2.65
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-[2-(4-
methyl-1,3-thiazol-2-
yl)ethyl]nicotinamide

Example 102 2-fluoro-2-phenylethylamine 436 | 3.07
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl }-N-(2-fluoro-

-62 -



N-cycl opr op
-5- fluoro-

yl
4- met hyl benzam de

6- {5 [ (cywbDmpiegyyt am no) carbony 1]-3-fluoro-2 net hyl phenpCr/Bo380554

met hyl but - 2-

envyl ) ni coti nam de

Exanpl e 107 N-net hyl

410 3.14 6-

-3- {5-[(2,3 dinethyl pi peridin-1- yl)carbonyl]pyridin-2-yl}
Exanpl e 106 3-net hyl but - 2- enyl am ne 382 2. 97

met hyl cycl o

nmet hyl phenyj
N (2-cycl oprut

{5-
PCT/ GB03/ 005%
1, 1-di net hy
1] -3-fl uoro
Exanpl e 110
-fluoro-4 n

[ (cycl opF

N- et hyl

pﬁf)ﬁéﬂy)e@lﬁs}lnﬁcotﬁl\qfﬁlﬁd ﬁ

- N (

propyl am no) car bony 1] - 3-
Ethylcyclopentyl)nlcotlna

quor

0- 2-
de Exanpl ¢

{5-

aY

L

108

IN424—3:
o)carbony

AT

'[‘Q@fci@rwérﬁﬂibmﬁrb%‘ﬂ@
-% 3% ¥bphenyl } -

-thlaz
yl)ethyl]mcotmamlde

met hyl phenyl } - N

ot yib éen tl?%“ ﬁﬁf@ygy

e dpR AR A

nethylnlcotlnan1de

| -pyrrolidine 410 3.

ettyt

4
Exanp|
3.06 6-{5 [(cycl opropyl a
[I((2E) - 1, 1- di net hyl but - 2-

03/

07

trinmethyl pyrrolidin- |

N

M no)
enyl ]
- cycl

47
e 10

nf%lyi a
¢
car bony

opr opyl -

ni coti nam

i ne

Example 104
N-cyclopropyl-3-{5-[(2,4-
dimethylpiperidin-1-
yl)carbonyl]pyridin-2-yl}-5-
fluoro-4-methylbenzamide

2,4-dimethylpiperidine

410

3.07

Example 105
N-cyclopropyl-3-{5-[(2,3-
dimethylpiperidin-1-
yl)carbonyl]pyridin-2-y1}-5-
fluoro-4-methylbenzamide

2,3-dimethylpiperidine

410

3.02

Example 106

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3-
methylbut-2-
enyl)nicotinamide

3-methylbut-2-enylamine

382

297

Example 107

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-methyl-N-
1-
methylcyclopentyl)nicotina
mide

N-methyl-N-(1-
methylcyclopentyl)amine

410

3.14

Example 108
N-(2-cyclopentylethyl)-6-
{5-
[(cyclopropylamino)carbony

1]-3-fluoro-2-

N-(2-cyclopentylethyl)-N-
methylamine

424

3.26
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yl ) carbonyl ] pyridin-2- yl}benzam de Exanple 111 3-ethyl pi peridine 410 3.10

N-cycl opr opyl
f | uor o- 4-wetohpbsyenzam de

trifluoropr

opyl an ne

Exanpl e 112 2-net hyl -
[ (cycl opropyl ani no) carbony 1]-3-fl uoro-2-

-3- {5-[(3 ethylpiperidin-I- yl)carbonyl]pyridin-2-yl} -5-
3,3, - 422C3/CE3/06554{ 5-

met hyl pheny
113 1-ethyl
1] - 3-fl uorg
Exanple 11

Ijethybliehyl}3N- 3 - tri

réetfﬁ X11 enyl}

2- et h\/l nl nprl dine

({]n?mgl am ne

f

A

| uor o-2 met hyl propyl ) ni cg
398 3.15 6-{5 [(cycloprg
l-ethyl- 1 nethylpropyl)r
3062 .90 N mml opr nmll

t 1 nar
pyl an
i coti
-f |l uor

nde Exa
nno)carb
nam de

0-4 et h

{5-[(2- net
yl ) car bonyl
3.04 N-cyg
yl ) car bonyl|]
3- et hyl pi p
nmet hyl pi per

Hisapaple 109li n- |

lgys-i din-2 yl} benzar

| [E?_Eﬁgk’dﬁ

imgigthylphengyl jy- Nal( Biénil
dimethylbut-2-
enyl]nicotinamide

ity

%96 2.95 N

!

-64 WDMSdMWutEGGﬂMbOOSSA

n de Exanple 115 3, 3, -di n¥
di met hyl pi peridin- | -
uor o- 4- net hyl benzam de §
ycl opropyl - 3-fl uoro-4 net
yridin-2-

L 396

t hyl g

Exanpl
-§-{5-[(3-

hyl

3.06
| peridin

e 116

mpl e
pny

yl -
e 410

Example 110
N-cyclopropyl-3-fluoro-4-
methyl-5-{5-[(2,2,3-
trimethylpyrrolidin-1-
yl)carbonylpyridin-2-
yl}benzamide

2,2-dimethyl-3-methyl-pyrrolidine

410

3.07

Example 111
N-cyclopropyl-3-{5-[(3-
ethylpiperidin-1-
yl)carbonylJpyridin-2-yl}-5-
fluoro-4-methylbenzamide

3-ethylpiperidine

410

3.10

Example 112

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3,3,3-
trifluoro-2-
methylpropylnicotinamide

2-methyl-3,3,3,-
trifluoropropylamine

424

3.00

Example 113

6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(1-ethyl-
1-
methylpropylnicotinamide

1-ethyl-1-methylpropylamine

398

3.15

Example 114
N-cyclopropyl-3-fluoro-4-
methyl-5-{5-[(2-
methylpiperidin-1-

2-methylpiperidine

396

2.90

-64 -



yl } benzam de Exanple 117 N-cycl ohexyl - N-et hyl am ne 424 3.18

N-cycl ohexyl -6- {5 [(cycl opropyl am no) carbony 1]-3-fluoro-2 nethyl phenyl }
- N et hylwDw®owssTamm de Exanple 118 et hyl am ne 342 2.58 6- £ET/GB03/00554

[ (cycl opropyl am no)carbony [1]-3-fluoro-2 nethyl phenyl }-N-

et hyl ni cot i NantdBonyBp3ABIe2-119 Nti sopropyl - N-i net hyl am ne|370 2.72 6-{5
[ (cycl opropJ§ &Q]}rg g& bony 1]-3;fluoro-2 nethyl phenyl} -Nisopropyl-

N- net hyl ni ¢ i'nam de Exanpl e 120 3- hydroxy-|-nmet hyl pentyllam ne 414 2. 88
6-{5 [ (cycl opropylamno)carbony 11-3-flugro-2 nmethylphenyll- Ni(2-
hydr oxy- 1- mExapiplehty| ) ni cot i napBdedingShympeddinss747 PCT/ @B03/ 60854
Exanpl e 121 Z\}é)bchqfr@@ergzy 3ne 422 3.18 6-{5 [(cycl opropyl am|no) car bony

| ]-3-fl uoro- ﬂé p%{ilgﬂly (2- fluorobenzyl)nicotinam|de Exanple 122
3- et hyl benz I mp 15 [(cycl opropyl am no) car bony
g YRL‘ )

| ]-3-fl uor o
fluoro- 4-methy1benzam1de

Example 116 3-methylpiperidine 396 |2.95
N-cyclopropyl-3-fluoro-4-
methyl-5-{5-[(3-
methylpiperidin-1-
yl)carbonyl]pyridin-2-
yl}benzamide

Example 117 N-cyclohexyl-N-ethylamine 424 | 3.18
N-cyclohexyl-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-
ethylnicotinamide

Example 118 ethylamine 342 | 2.58
6-{5-
[(cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-
ethylnicotinamide

Example 119 N-isopropyl-N-methylamine 370 | 2.72
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl }-N-isopropyl-
N-methylnicotinamide

Example 120 3-hydroxy-1-methylpentylamine 414 | 2.88
6-{5-
[(cyclopropylamino)carbony
[}-3-fluoro-2-
methylphenyl}-N-(2-
hydroxy-1-
methylpentyl)nicotinamide
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met hyl benzyl ) ni coti nam de Exanple 123 cycl opentyl met hyl am ne 396 3. 23
N- (cycl opentyl methyl)-6- {5 [(cycl opropyl am no)carbony 1]-3-fluoro-2

met hyl phewgplo/os87¢Dt | nami de  Abbrevi ati ons DCM Di chl or one PGB MHIBEA

N, N-Di i sopropylethyl ami ne 5 DVE Di net hoxyethane DME Di net hyl f or mam de
DMSO Di net hyl sul phoxi de HATU
O (7- AzabenZ J had-yl) - N, N, N[ oMy ?ghﬁy uroni um

hexaf | uoroph%}fg?_gltﬁg 1%% HOBT 1- Hycrzo[\hx%%gl?lézl% ri ézol e hydrat g 4SZI%E b361r18d- el ut
(solid phasg extraction colum) The activity of the conpoynds af the

i nvention ag [(F3slopriyimiBelsabayy e denpnstrated in the fqgll owi|ng assays:
15 p38 Ki nagd]-Ashmyo-Zhe pepti de gubstrate used in the p38 lassay was
bi oti n- | PTSRIdilybiéiyRRN-@0i de. The p38 and MEKE proteins were jpurified|to

honogenei ty |f [: r.essilon systens. The fusion prioteins were
t agged at theﬂ]’ﬁﬁ epgnﬁkdﬁ%m\;\nﬁéﬁﬁ&m G ut at hi one- S-Transferase (GST). The

maxi mum act ijvation was achieved By incubating 20ul of a rleactilon m xture
of 30nM MEKEG Exwamed22nd 120nM p38-petybenzylaminehe pr esendetl@f |13.BUM
peptide and |IpM My(CH3CO2) 2 in I} OO"M HEPES, pH -66 WO 03/ 068747
PCT/ GB03/ 005 e uL of a mxture of 1.5uM ATP wi|th 0. 08uC

[ g- 33P] ATP, &g’ %B?OPY\;%%@S%I%E&L of inhibitor in 6%4OVMSO. [The dontrols were
reactions in ‘tHe ‘Hf‘égénce (negatji ve control s) or absence |(posiftive

control s) of| B&hyivh&yaAN-Qeacti ols were allowed to procedd for| 60 min at
room t enper dtisteylsatkyurothadidei th addition of 5 50uL of 250mM|EDTA and
m xed with 150uL of Streptavidin|SPA beads (Anmersham to [0.5ng/reactio
The Dynat ech—-MTcroftyor—whiteUYfhottomplates—were—seate no-the—bead
were al | owed lf(y@rgé{atl% over ni ght .| SYHEPHIYMELX}@REE c ount ed %(% d Patkard
TopCount f or| Meyskapsnatnethdd®-{fallues were obtained by fitt|ling rlaw data |[to
% = 100*(1 |-[(dyelopyaplylandine)cabpny where | was CPM of backgrqund, ([ was
positive 10 1£8MJoed-p-and C2 was [negative control. a P38 Rl uorgscence
Pol ari sati on

ur

=)

U7

me h}r/lggenyl}nicotinamide

Abbreviations
DCM Dichloromethane
DIPEA N,N-Diisopropylethylamine

5 DME Dimethoxyethane
DMF Dimethylformamide
DMSO Dimethylsulphoxide
HATU O-(7-Azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium

hexafluorophosphate
10  HOBT 1-Hydroxybenzotriazole hydrate

SPE bond-elut (solid phase extraction column)

The activity of the compounds of the invention as p38 inhibitors may be
demonstrated in the following assays:
15
p38 Kinase Assay
The peptide substrate used in the p38 assay was biotin-IPTSPITTTYFFFRRR-
amide. The p38 and MEKG6 proteins were purified to homogeneity from E.coli
expression systems. The fusion proteins were tagged at the N-terminus with
20  Glutathione-S-Transferase (GST). The maximum activation was achieved by
incubating 20uL of a reaction mixture of 30nM MEKS6 protein and 120nM p38 protein
in the presence of 1.5uM peptide and 10mM Mg(CH3CO,), in 100mM HEPES, pH
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a P38 was prepared in house. SB4777790-R Ligand was diluted in HEPES
contai ning MgC12, CHAPS, DTT and DMSO. This was added to blank wells of a
15 Bl ack WoNG0eB847 wel | plate. a P38 was added to this Ilgaﬂd/(}mxmﬂse t hen

added to the e d f .the 38 nek and
conpounds. ﬁér (ﬁ%@ggﬁaﬁghf‘%ﬁ@r %WAﬁAWgﬁ&%fgﬂ FIPE&BE gﬁé’

Ani sot r opy us‘é@oﬂbl S dunkibdor IR YelIMSEl e cpikelB Mereisactings Retg|presemite
conpounds degmdgatiegcdnirolsher Exsengd @ssities eorttedd) of S snMERT A bRdactiavmy everaand had
l:c():Srrgo\ljﬁljuefs ]?fkr)\ﬁé(pto Mroctd fABPRPEEE4A 18 érﬁﬁ%%ﬂ ﬂche@'vﬁ't}{r&idlt%n( %

wher ei n Rg 8 gugé ?M&ﬁl} %‘wh@l 85#&?“%?{1 Wﬁ@égﬂgstl tuted by
up to three (401'3 Fhamplo &ameleasgionr dhe ByneissiMisroflnen whignUzhodomyilaisxy |

C2- 6al kenyl , wE8s steledlapdlithe/heads perecniimivied ts sditde Dvdmlgﬂt bihegpletenwermcoanted

ClI 6alt kél f gr ml@pacmhew Contk fa sl deYork! b%@éotv‘dhl@éjweﬂ%ﬂﬂﬁnécﬂgi {1&1@1@ rg«;@uast

sel ecte rom : pto

t hree gr&bups se I@ﬁg?jeé% %@[&g%lgésbgg/r& acgéﬁaﬁ%&}h ‘ggso% five

Cl1- 6al kyl" ang®t ‘gl—?Z)dqc aSiE%aIlS‘?aFWOI 15 optional ly substituted by one or
nore Cl1-6al kyl groups, or (CH2)nR and R2, together w th the nitrogen atom
to which theum&ammﬂumncépﬁlm@aﬁi(ﬁu]vfemm si x- menbered heterocyclic ring

optionally substi 3%de¥ ) e gRh7o/ld H%nﬁﬁp%so or

eyl 20 B e f @‘g% g %ﬁ%ﬁﬁa g e e

[rom Ci_cal K a@mﬁﬁeﬁé‘%%" Clbniys, o ORI NSt i ts@mwﬁ %edﬁ the" ©°

- ( CH2) SNHSO2 Rdrfigindeal od ¢ieen3 84GRETL flldte copfaiih s diitittdRl&hd comehouhds. f Theoplatetveyd ; 25

R6 is sel ect eghdfdrom 1IGE RRd¥H! andFhu&RLEAXY AnREhQEARed b EdibHAE @}{B%dﬂaﬂouﬁﬂ!d -
inhibition.

20  Results
The compounds described in the Examples were tested as described above
and had IC5() values of <10 uM.
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(CH2) sNR11R12; R7 is selected from hydrogen, C1-6alkyl,
-(CH2) g- C3- 7cycl oal kyl optionally substituted by one or nore Cl_6al kyl
groups, twofiwes7eret hyl, -(CH2)rheteroaryl optionally sulpETiGBRIBOSSHY R13
and/ or R14, Zﬂd.-(CHZ)rphenyl optionally substituted 30 by R13 and/or R14;
R8 is select m hydr ogen, C1-6al kyl, C3-7cycl oal kyl optionally
substituted by one or nore Cl-6al kyl groups, CONHRO, phenyl optionally
substituted 1by RUBcanpdumd RIdmumd):het eroaryl optionally substituted by
R13 and/or R14; -68 WO 03/068747 PCT/ GB03/00554 R9 and R10 are each

i ndependently sel ected from hydrogen and_£1-6al kyl, or RO and R10, together
with the nitrogen atomto which they arejbound, form a five- to

si x-menbered heterocyclic ring optiq allm_gaﬂﬁﬁknkng one additiona

het er oat om sel ect ed from oxygen, sul ™y~ and' N2RL5," wherein the ring naybe 5
substituted by up to two Cl-6al kyl gropps; Rl1l is selected from hydrogen,
Cl-6al kyl and -(CH2)g-C3 -7cycl oal kyl ~—~aptiopally substituted by one or
nore Cl-6al kyl groups, R12 is selectied fo ydr ogen and Cl-6al kyl, or Rl1l1
and R12, together with the nitrogen whi ch they are bound, 10 form
a five or six-nenbered heterocyclic riyig optionally containing one

addi tional heteroatom sel ected om okygen, sulfur and N-R15; R13 is

sel ected from Cl-6al kyl, Cl1-6al koxys 2) g- C3- 7cycl oal kyl optionally
substituted by one or nore Cl-6al kyl ps, - CONROR10, -NHCOR10, hal ogen,
CN, -(CH2)5NR11R12, trifluoroneth% ; eyl _soptionally substituted by one
15 or nore R14 groups and het eroaf'yl ootioﬁ%lly substituted by one or nore
R14 groupﬁé R14 is selected from Cl- 6wl kyl, Cl-6al koxy, hal ogen
trifluororethyl and J |I1R12; R15 is selected from hydrogen and nethy}; X
and Y are each independently sel ected from hydrogen, nethyl and hal ogen;

20 Z is halogen; mis selected fromO, 1, 2, 3 and 4, wherein each carbon
atom of the rdsudihi ng carbon chain may be optionally substituted with up

(o o, upe o6 st Gomclosai sanduin oo tie
om0 ard 5 MGy o0 o € Ry OBl b S LU 05! o S
accor di ng t o @ranayisuRFEREdbyRIe 08 moEs Gtcaliyt prorpERhenf Rptionaty subgituted

6al kenyl , C3-byowpab dlaek gtouppsélented frymRibatd RYytand hbterannd optionailyesubdtiteaiky |
groups, by up to three groups selected from R and RO,

R2 is selected from hydrogen, C1-6alkyl and —(CHz)q—C3_7cycloa1kyl

15  optionally substituted by one or more C1_galkyl groups,

or (CHz)mR1 and R2, together with the nitrogen atom to which they are
bound, form a four- to six-membered heterocyclic ring optionally substituted by up to
three C1.galkyl groups;

R3 is chloro or methyl;

20 R4 is the group -NH-CO-R7 or -CO-NH-(CHp)-R8;

RS is selected from C1.6alkyl, C1_galkoxy, —(CHz)q-C3_7cycloa1ky1
optionally substituted by one or more Cq_galkyl groups, -CONRIR10, .-NHCORI19, -
SOyNHRY, -(CH2)sNHSOsR 10, halogen, CN, OH, -(CH)NR11R12, and
trifluoromethyl;

25 RO is selected from C1-6alkyl, C1.galkoxy, halogen, trifluoromethyl and —
(CHp)NRIIRIZ;

R7 is selected from hydrogen, C1-galkyl, —(CHz)q—C3_7cycloa1kyl optionally
substituted by one or more C1_galkyl groups, trifluoromethyl, -(CH»);/heteroaryl
optionally substituted by R13 and/or R14, and -(CH»);phenyl optionally substituted

30 byRI3 and/or R14;

R8 is selected from hydrogen, C1.galkyl, C3.7cycloalkyl optionally
substituted by one or more C1_galkyl groups, CONHRY, phenyl optionally substituted
by R13 and/or R14, and heteroaryl optionally substituted by R13 and/or R14
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phenyl optionally substituted by up to three substituents selected fromR5
and R6, heteroaryl optionally substituted by up to three substituents
sel ect ed Woas®4and R6. 3. A conpound according to clai WCT/GB()mDﬁnm 2

br ecedi ng_cl ai me “%g@%ﬁ & eadh ieHR g%fenglgas&%&%% BB SR iostBany one
of the preceding € r@igﬁt e Wih thequrpgearatora to B'hlqhtbw@lbﬁunché@m di ng
to any one of fivhetopieamthbegedheaérosyclib eing optiétallysontadling beeadditonaCl_6al kyl ,

- (CH2) g- C3- 7ﬁyt@fdaainlfxélect&d FrbUsyR8R st and (IRAP r\k}ﬁé@fnqaé ¥ihg nfRtdeonal 1y
substi tut Qﬁ’b E&gug 1{’2}% {0 4 anﬁ(&é_r 2 ) r phenyl “optionall y substl tuted 45
by CL. 6al Ryl SRS “E &&76 ¢l 0al kyl , - CONRORIO, - NHQORIO, - 69
WD 03/ 068747 PCT/ ﬂl&l@é@gen -6akylrand of GHal (B, 7cpeledtiyl
optionally supmnaﬂlutsebbtibgte(bhpom onmpEe (Rp_@alkglrgrum and/ or het eroaryl
optionally substi Rdﬂqﬁsé)%tézﬁﬁoﬁrhyﬂwg@n Bq(flc . 7. A corrpound accordi ng
to any 0”9 of the @%H%RMCHO étH?r {h% % rétosﬁrh‘fcﬁgﬁ%rir gun

C3-7 I .0 and/ or
R4, and (Bnedyin Sare thirye el by EFPE‘&‘ lsg,méfp AR A
C3- 7eycl oaI k ppteroatonnseleeted ffDNHmI@ suﬁm@g\é\ﬁ trifluoromethyl, phenyl

optionally substl Rdﬁ&dsdi@ctm&omrclngﬁlﬁylm @Ik@up,&(@ Hp-C 3hﬁiy61ro@ﬁt§/y|
optional l'y  gpfistall Whegit 2) Bé Qﬁrﬁefeeb 2

l 9RAOC! QQO
accordi ng togc1 al af(F tﬁ‘ }ggm&? ﬁgﬂgopgpajlmwtﬁu%ﬂyym of

phar maceut e
clains 11§0 8rper groype ang hﬁer@nwl @pthmﬂﬁ s@stifutet s oneer myreR Capous: e

carriers, 15 dil BéAtissaectakfromi@ngalkyl]Qy_ghllkory, tatbdeny triffueaimdlylangondi ti on
or disease st\@léri@di ated by p3 8 kinase activity or nediated by cytokines

produced by the agtkVv 8 ki.nase_c |ng adm nistering to a
patient in need t ere%)%e\{ec%dﬁfg hﬁlgm gnél?(gm E any one of clains 20 1| to

8. 11. A conpoundXe@dcY arseagh |1WGB?F}‘1€BH)§S%?°"‘?§1 ﬁprﬁglyﬂrqg@n,gnqetbyl eajagen;
t her apy. 242. Use d&fishalogempound as claimed in any one of clains 1 to 8 in

t hedmanuf acture Bfﬁlsqéleatemn@ameat 3faﬁd{ 4 UsiRerbin efaa@catrﬁﬁng%gmf*tﬁéb §@g§1ggg: ; ; gn
ease s Vi
or dis E%gg ?ﬁ | ;rg %\fmg ‘D&ﬁﬁt%d%éﬁ ttc%wg Q LU lteﬁt';g

produced by t paring a
compound of f‘%SlFPﬁﬂdSn b-l6§ %}1 WQ%?S} one of cI aims 1 to 8 which
conprises 30 (a) nhessdléatied Aomdhpondd; of (11)
25 q is selected from 0, 1 and 2;
1 is selected from 0 and 1; and

s is selected from 0, 1, 2 and 3.

2. A compound according to claim 1 wherein R1 is selected from C1-galkyl, Co_
30  galkenyl, C3_7cycloalkyl optionally substituted by one or more C1_galkyl groups,

phenyl optionally substituted by up to three substituents selected from RS and RO,

heteroaryl optionally substituted by up to three substituents selected from RS and RO.

3. A compound according to claim 1 or claim 2 wherein R2 is hydrogen.
35
4. A compound according to any one of the preceding claims wherein R3 is
methyl.
5. A compound according to any one of the preceding claims wherein X is

40  fluorine.

6. A compound according to any one of the preceding claims wherein R7 is
selected from Cj_galkyl, —(CH») -C3 7cycloalkyl, trifluoromethyl, -(CHy) heteroaryl
optionally substituted by R13 and/or R14, and -(CHp)phenyl optionally substituted
45 by Ciealkyl, Cy.galkoxy, ~(CHp)q-C3-7cycloalkyl, -CONRPR10, -NHCOR!,
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R O0ON(CH2)mRL (2" N/ W 35in which R, R2, Z, in and n are as
defined in claim1l and Wis halogen, with a conpound of fornula (I1l) -70
WO 03/ 068W0o0388TATB03/ 00554 O, B O R3 X R4 Y (1) in whipch/d®®3/0684 X and

Y are as defin aim1, i the rese atalyst or 14
reacting a cJﬁ%&ﬁﬁﬁ(%¥ ngﬁﬁpﬁa mﬁ ﬁﬁy g? OﬁﬁcﬁﬂPWg k
conpound of fHPHRA #d(qrihefereasy @n@ibéft@sféutféﬁaym oamr@‘ # gravmet i ng t he
acid thus formed with an amne of formula (V) R2 H-(CHZ)mR (V) 15 in

whi g ht Rl, R2 and iA cdfpodid 8RbidEshd dhy©OndoMhb pretdd Bl Ml l{elifglﬁq% gre
ondi tion (0)
oo BB ARAE b i e,

m@@f forg&_P %)I
whi ch R3, R4, %’{ yauq Bhegy

@@ﬁﬁ&% Gy el @u@@m
catal yst. - 71C3 7cycloalkyl, -CONR -NHCOR!0 , halogen, CN, trifluoromethyl, phenyl

optionally substituted by one or more R14 groups and/or heteroaryl optionally
substituted by one or more R14 groups.
10

8. A compound according to claim 1 as defined in any one of Examples 1 to 123.

9. A pharmaceutical composition comprising a compound as claimed in any one
of claims 1 to 8 in admixture with one or more pharmaceutically acceptable carriers,
15  diluents or excipients.

10. A method for treating a condition or disease state mediated by p38 kinase

activity or mediated by cytokines produced by the activity of p38 kinase comprising

administering to a patient in need thereof a compound as claimed in any one of claims
20 1to8.

11. A compound as claimed in any one of claims 1 to 8 for use in therapy.

12. Use of a compound as claimed in any one of claims 1 to 8 in the manufacture
25 of amedicament for use in the treatment of a condition or disease state mediated by
p38 kinase activity or mediated by cytokines produced by the activity of p38 kinase.

13. A process for preparing a compound of formula (I) as claimed in any one of
claims 1 to 8 which comprises
30

(a) reacting a compound of (II)

R2
|
OsN—(CH,)—
N A
W

()

35  inwhich Rl, R2, Z, m and n are as defined in claim 1 and W is halo gen,
with a compound of formula (IIT)
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10

15

20

(1)
in which R3, R4, X and Y are as defined in claim 1,
in the presence of a catalyst, or

(b) reacting a compound of formula (VIII)

Cl

(VID)
with a compound of formula (IIT) as hereinbefore defined and then reacting the acid
thus formed with an amine of formula (V)

R2
I 1
N—(CH—R

V)

in which R1, R2 and m are as defined in claim 1,
under amide forming conditions, or

(c) reacting a compound of formula (II) as hereinbefore defined with a compound

of formula (IX)
HO\B,OH

R3

X R
Y
(IX)
in which R3, R4, X and Y are as defined in claim 1,
in the presence of a catalyst.
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