3 July, 2006 NI COTI NAM DE DERI VATES USEFUL AS P38 | NHI BI TORS. Thi ention
rel ates to novel conpounds and their use as pharmaceuti cal ,“'#’&MI arly
as p38 kinase inhibitors, for the treatnment of conditions 5 or disease
states nedi ated by p38 kinase activity or nmedi ated by cytoki nes produced

by the activity of p38 kinase. W have now found a group of novel conpounds
that are inhibitors of p38 10 ki nase. According to the invention there is
provi ded a conmpound of formula (1): mwherein 15 Rl is selected from

hydr ogen, Cl-6 al kyl opti oFM&EPTIANIDE PERIVATRSAUSBYUIUPS PR THHIBETORF oups sel ect ed
from C1-6 al koxy, hal ogen and hydroxy, C2-6 al kenyl, C3-cycloal kyl

optional |y substituted bihispeension piates taQlovel ghipdundyand Bwir ugsreny| optional |y
substituted by uphtrmateniicl, grisulsdy ssgidekined ithibitans,Hbr thadeaRGent efivdndiigmer oar v |
optional |y subst i toutieskse dhyesmpdiated bjnpIBcimtecoppdty pemediitabby aypkiné¥pratnckdR6, 20
R2 is sel ected fremntueivigeny3s&im&al kyl and - (CH2) g- C3-7 cycl oal kyl

optional Iy substituted bwenage Rk ORI phohp 6 VelEbRpdusds tBdt afleGiidNiRlof gt R2,
together with thefds 0gen atomto which they are bound, forma four- to
si x- menber ed heterocycli ' Is LAt .ee

Cl1- 60yl groups;, 25 R3 isggtglc’lkdc})l?gotggl}e %@l@?ﬁe&%ﬁﬁ% ?h%&hagg‘él?%l'ﬂ‘ggffﬁ&‘“é% 7 or
-CONH(CH2)g-R8; R5 is selected from Cl-6al kyl, Cl-6al koxy,

-(CH2) g- C3- 7cycl oal kyl optionally substituted by one or nore Cl-6al kyl
groups, -CONR9R10, -NHCORI O _ SO2NHRY @ﬁzg\lHS:gDleo, hal ogen, CN, OH,
-(CH2) sNR11R12, and 30 trifluoronethyl; is sélected from Cl-6al kyl,

Cl- 6al koxy, halogen, trifluoromethyl andt (CH2)sNR11R12; -1 3 July, 2006 R7
is selected from hydrogen, C1-6alkyl, &53- 7cycl oal kyl optionally
substituted by one or nore Cl-6al kyl gj trifluoronethyl,
-(CH2) rhet er oaryl

R
X R
Y
@
wherein
15 R1 is selected from hydrogen, C1-galkyl optionally substituted by up to three

groups selected from Cy_galkoxy, halogen and hydroxy, Co_galkenyl, C3_7cycloalkyl
optionally substituted by one or more C1._galkyl groups, phenyl optionally substituted
by up to three groups selected from R> and RS, and heteroaryl optionally substituted
by up to three groups selected from R7 and RS,

20 R2 is selected from hydrogen, C1-galkyl and —(CHz)q-C3_7cycloalkyI
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-(CH2)4RS;

RS is selected from C1.galkyl, C1._galkoxy, —(CH2)q-C3-7cycloalkyl
optionally substituted by one or more Cy_galkyl groups, -<CONRR10, -NHCORIO, -
SO,NHR?, -(CHp)sNHSOR10, halogen, CN, OH, -(CHp)gNR11R12, and

30 triflucromethyl;

RS is selected from Cy_galkyl, C1.galkoxy, halogen, trifluoromethyl and —-

(CH)sNR1IR12;



optionally substituted by R13 and/or R14, and -(CH2)rphenyl %I |y
substituted by R13 and/or R14; 5 R8 is sel ected from hydrM@al kyl ,

C3-cycl oal kyl optionally substituted by one or nore Cl-6al kyl groups,

CONHR9, phenyl optionally substituted by R13 and/or R14, and heteroaryl

optionally substituted by R13 and/or Rl14; RO and R10 are each independently

sel ected from hydrogen and C1- 6al kyl , or RO and R10, together with the

nitrogen atomto whi cg{ﬁp Lo Bo Q@r 10 cﬁlg mmpred
Vdr;‘l' qC?Irgﬁ"’f'-(c e%

het erocyclic ri ng 1.0 a con c b, | qldorm Fm sel ected
from oxygen, sulf ?J‘“H— Q’Kg g’ﬁﬁ by up
to two Cl-6al kyl &ébé‘ teflg %ﬁg ppti %gﬁlbf&ﬂ’tecgnd
-(CH2) g- C3-cycl oa omally substltut ed one or. mpre_Cl -6al kyl
groups, 15 R125is sel @ét‘%%?lef"ie@)ﬁ??‘ﬁ?wf érplaﬁﬁ‘H‘y]C?Sﬂ%f Jeglicyl ogfiongllyl  and R12,
toget her with thesobitityestjaronaeonere b1 tgronpre (CONHE e OPHO%Wrﬁ“&“WFe@e or
si x- menber ed het ebyRYabior Ri4nenddmteioaryboptignalip srbatiteiedioy Brtendienk 1% onal

het er oat om sel ect ed f RInmoRYHan cack indépendeaiiyoseidetRi Hom RikiBoges aidljegllotl fr om
Cl- 6al kyl , Ci1-6al koxy or RP G 1§; Getiny &/ith fik kiflogedQtoaptb intivk ey ais blngid forted by
one or nore Cle6al kel toi:0mpEberedHeldRBMR1O ring dibiaRy Contdidhghe Bdditcal

- (CH2) SNR11R12, tﬁétafréa&@ﬁsyie%ieb&bmosa;g%ﬂxm@aﬁdmaﬁ | WhefitliBé fidgbgde by one or

nore R14 groups af]ﬂ A 0 substltut ed Iby one or nore Rl14
groups; Rl14 is select L loalky
trifluoronethyl an O ofad f:n’ 1‘%9&%01—12? eﬁyz‘?%gen and net hyl ;

X and Y are e?ch 8”&% If cf ld dgen nmet hyl and hal ogen;

Z is halogen; '‘mis se Ogelﬁan 1 7, n ea arbon atom
of the resulting car 196 ﬁﬁ%ﬁ’%’é‘”’(‘)"pﬁ'?’b‘ﬁ%?‘%‘dﬁ?’ ﬂf’f’% &?‘f‘ﬁ’ up to two
groups sel ect ed 3@1%&@@@@@@11@41 Berefd hggroeyEligun F1° H"‘?ﬁf"b‘&éﬁ difiopdl s ect ed
fromO0, 1 and 2; bptiretamieiasted fomopyaen, sulfur guiN is selected fromO and

1; and s is sel ect ed RlP dreeBotedifion2 Cagalkd, Clsﬁﬂﬁsy;o@iz)(gcnat‘wloﬁﬂiﬂt her
embodi ment  of 20 heoptibnalpkitatiuted By aneios mpredii gty goups,cGPNBARILONHEORIA a (1 A)
halogen, CN, -(CH2)g NR11R12 trifluoromethyl, phenyl optionally substituted by one
or more R14 groups and heteroaryl aptionally substituted by one or more R14 groups;
R14 jg selected from Cy_galkyl, C;_gaikoxy, halogen, triffuoromethyl and -
NRIIR1Z
25 R13 js selected from hydrogen and methyl;
: X and Y are each independently selected from hydrogen, methyl 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 Cj_galkyl and halogen;
n is selected from 0, I and 2;
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.
5 According to a further embodiment of the invention there is provided a
compound of formula (IA):



3 July, 2006 wherein R, R2, R3, R4 and mare as defined a Oﬁa. éﬁﬁgrding

to one enbodi nent of the present invention, R is selected rogen
Cl- 6al kyl , C3-7cycl oal kyl, phenyl optionally substituted by R5 and/or R6,
and heteroaryl optionally substituted by R5 and/or R6, and R2 is sel ected
from hydrogen, Cl-6al kyl and -(CH2)g-C3-7cycloalkyl. In a preferred
enbodi nent, R is selected fron1C1-6aIkyI for exanple nethyl, ethyl,

n- propyl, isopropyl, 1-methylpropyl, 1, Qanethylpropyl 2,2- 10

di met hyl propyl, |-ethyl-I-nethyl - propyl m-butyl |sobutyl 3- et hyl but yl ,
1,1 dinmethyl butyl, 1,3-dinethylbutyl, 3Nd+mﬂphykbutyl 2-pentyl or
1-met hyl pentyl, optionally substituteo by up to three groups selected from
Cl-6al I coxy, in particular C1-4alkoxy’g oups such net hoxy or t-butoxy,

hal ogen, in particular fluorine, and ydjjoxy; C2-6al kenyl, for exanple
C4- 6al kenyl such as 3-nethyl but-2-enyk,or)1,1 15 di net hyl but - 2-enyl ;
C3-cycl oal kyl optionally substituted byyone or nore Cl-6al kyl groups, for
exanmpl e cycl opropyl, cyclobutyl, cyegl opgntyl or cyclohexyl, in particular
cycl opropyl, optionally substituted Dy 2 or two Cl-4al kyl groups such as
met hyl or ethyl; phenyl optionally s tuted by up to three groups
selected fromR5 and R6, for exanple prényR'optionally substituted by up
to three substituents, for exanple one or 20 two substituents, sudm)as

Cl-4al kyl, in Paf&ﬂefe&ilﬁr RIPER 3 YW andorhaftAls WGRAMA atloe. Par ti cul ar - met hoxy,
hal ogen, in particu 3%e &ﬁboﬁﬂeﬁtrdfﬁﬁrpréén't £ 06 T i elected £6GH2) SNR

£
1R12 or - (CH2)5NHSQ2 6 % eroaryl
optionally su5§t| %% %Eﬂ?ﬁb& EJﬁ mﬁﬂ@k , for

exanpl e heteroarfP ﬂﬁé}g} ”“m e’ 0r tmo s&%stltuents in

particular a 5 251 |nyI ﬁ@?# nyl Oi thlazolyl

optionally substi tut ealweféﬂfﬁdel@PWFnuf* E)%\‘?"fefigﬂpé}l ?‘1

particul arly preﬁ@ﬂﬂé@ﬂeh90§WWbﬁﬂﬂmﬂl1ﬂ§ﬂatmﬁa1R 1dimetingnropyl, 2 Ie C2- 5al kyl ,

such as et hyl 10 n-dmahyipropyl.segibpyhethylpnpsl, h"ybubﬁso ntyl, 3-methylptye Ayl pr opyI

2, 2-di met hyl pr opydimethylbuttlyl,3-dinethiplbbiyl, 33@@13'@%@@115'1@12%@%%1

anot her preferr e (hpRexaag iubeitiited 53} upl ts mlgampmmmmmm:ei_gamtmlmularphenw

30 optional ly sukstj am& gm siRh 13616bxQ br tRfitox Mellofed} i@ padicylar fnpdinepand| | y

substituted by RS, dr@ Enyl, |f6}c§anﬂiﬁéé4 Qi@nﬂrsﬁmssfﬁbﬂ@lﬂﬁﬁﬂbnylﬁﬂlls

sel ected from Eq%){ 1%E s%\ituted%?é%@&%oyéc _galg)i opent y|
ar bu

o Sreloreol B gﬁm o
substitut e y one ahc? Iﬁfgucﬁ thy1'dt € y
one or two subst I?@?ﬁggyl ggﬂgn v substitute Jf: to ﬁuee%]{)‘:gs sele eoted Bg'm & R8'and k@ Bor ~
example phenyl optionally substituted by up to three substituents, for example onc or
20 two substituents, such as C1_galkyl, in particular methyl, Cy_4alkoxy, in particular
methoxy, halogen, in particular fluorine or chlorine, frifluoromethyl, -
(CH2)gNR!IR12 or ~(CHy)sNHSO,R 10, located on any position on the ring;
heteroaryl optionally substituted by up to three groups selected from RS and RS, 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 Cj.
4alkyl, in particular methyl. In a particularly preferred embodiment, R1is Cy_gatkyl,
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 RS, and heteroaryl optionally substituted by R3
and/or R6. In a more preferred embodiment, R1 is selected from C3_goycloalkyl such
as cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, in particular cyclopropyl, and
phenyl optionally substituted by R? and/or RO, The phenyl may be optionally
substituted by one or two substituents, located on any position on the phenyl ring.

72




3 July, 2006 Preferred substituents for the phenyl include C -4al é&éy I n
particul ar nmethoxy, - (CH2)5NRL1R12 and - (CH2) sNHSO02R10. |

preferred enbodinent, Rl is selected from Cl-6al kyl, for exanple n-propyl,
1- net hyl propyl, isobutyl, 3-methylbutyl or 2,2-dinethyl propyl, and C3 5
7cycl oal kyl optionally substituted by one or nore Cl-6al kyl groups, for
exanpl e cycl opropyl optionally substituted by one or two nethyl groups. In
a further preferr Seh &k P or exanpl e
ot n_fdf “ 1 Dﬁgt& LS ﬂtsxy%§gzﬁgﬁtrt.¥ethox§,
1- ethyl-l-rrethyl DN i 1- di met hy |
1, 3- di et hyl but yl , 1ili*ErtH‘i podient, t‘iﬁ legfp JTf“i ﬁé‘?ﬁﬁ&) ke,
optional ly subst mm*@%l fPWIstIW W Hmehyiand o eCimptyiRsoRY -koxy, in
particular C 18 4atck@9@}kYb¢m19p@1Y§Eh§hWWébmyf@Pfetcltﬁa‘t%l@oupﬁéq 6{5’5‘?? €in
particul ar fl uordyrlepropyhoptiopallyoubstitu@s b ereloe i methybgrowdsanpl e C4- 6al kenyl
such as 3-net hyl but - ZIneeﬂugtherprefeh‘ed.emhoﬂmehtbeutselQﬂ@mﬂCM@T@é?‘W?
optional | y subst iheikyediHyy n@a@yh isopropyt 1,1Qirethagrigyl, 1eptoyl:pamethilapromkanpl e,
cyclopropyl, cyclqpgndophtylpl, 1 iedtnmay,|1,3-apsthytbuall,|3)3-dimethvibeyli 2-pengd obly one or
two ethyl gr Ows,m tyt Qﬁdnﬂﬁ?éuﬁsﬁh&db?hlh folireerbips sdlected floRI e all@kuUPS
sel ected from RS g tt% & sieh BeMbxyQP 1-b R3], hallogshliBpdricutaed by up to
three substi tuent g t b iy, 'f&epﬁt;!ge@ MbenRED 3-rfchiyfbal Koxy, in
1o gthy

particular et hox

trifluoromethyl, 1but~ -enqré 3/1 I#le f}%uﬁﬁ %L?Bﬁerb‘? nd

[l n
optional ly subst |‘Fh§ “Rf °f af“ ° cﬁ" gaé 0% t%‘( and R6, in
particular a hﬁé’f-‘% tlhylﬁf’é‘ na XW 6‘? zoI yl

optionally subst |Ef€lﬂ3ééF1Q§§Pd@° ﬂEPIFPI??BYIQP“ stityigd by ef erred
enbodi ment, R2 i sthsesubstiteadtsfspelvas dP‘JSIje‘ﬁPﬂI@Fﬂ%ate ) C144 ’gali“tp?%‘ g et hyl
ethyl, isopropyl methixgdislogsd, in partitular fegycpr cioiieyed Bifhppmethylocatedopi cul ar
cycl opropyl, - CH2mng yeditivpen thelring; He@EhialyPoptipullp pubstityted bir upcty Sirgstezoups . 25 | n
anot her pr ef epd etheRBBDEARA and KO, il Sartialaeci-eembarairheteydrybgenas f@iyl, fadnidy| and

- G- cycl 0pr opy| - ohaizBlyPéyRRNg akifiRa bpclyngepurtidunu okt  her pref er r ed
enmbodi ment, (CH2) nRI ﬂ{wprgi%mm%m%ﬁt M & Beldch@ froRinhiegRNCRLARLE® Whi ch they

are bound, form g’%&t@ﬁtr f % )éf)‘l%fjls&%@mghhf-csr o8t izpnal 1y

substi t ut ed by u f? p 2 Beypzet i di nyI
30 pyrrolidin arclyc PR rlﬁ ot| ﬁl %ﬂ@
met hyl , et hy|¥?lb 'S*F%; E‘% é)aa""% rEden 1l | t hyl .
In apreferred e Inafurtherprefenedeg‘t?o enP(CH%%R and%z o%aﬁe%mmme

nitrogen atom to which they are bound, form a four- to six-membered heterocyclic
ring optionally substituted by up to three Cq.galkyl groups, in particular an azetidinyl,

30 pyrrolidinyl or piperidinyl ring optionally substituted by one or two methyl, ethyl or
propyl groups.

In a preferred embodiment, R3 is methyl,

In a preferred embodiment, R% is the group -CO-NH~(CHp)q-R8.

Tn one embodiment of the present invention, R is selected ﬁom C1.-galkyl,

35 Cj-galkoxy, <(CHp)q-C-7cycloalkyl, -CONROR10, NHCOR1, -S0,NHR, -
- (CH2)sNHSO,R10, halogen, CN, OH, -(CH»)g NR11R12 and triffuoromethyl.

In a preferred embodiment, R is selected from C1.4alkyl, in particular
methyl; C1_4alkoxy, in particular methoxy; -(CH2)s NHSO,R10; halogen, in
particular chlorine or fluorine; -(CHy)gNR11R12; and trifluoromethyl.

40 Tn another preferred embodiment, R is selected from Cp_4alkoxy, in
particular methoxy, (CHg)sNR11R12, and (CHp);NHSOyR10.

In a further preferred embodiment, RS is selected from Cj.4alkyl, in particular
methyl; Cq_galkoxy, in particular methoxy; halogen, in particular chiorine or fluorine;
and trifluoromethyl.




I n one enbodi mrent of the present invention, R5 is selected fré %é gal kyl ,
35 Cl1-6al koxy, -(CH2)qg-C3-7cycloal kyl, -CONRORL10O, NHCORLO, 3

(CH2) sNHSO02R10, hal ogen, CN, OH, -(CHZ)SNRI 1x12, and trifluoromnet hyI In a
preferred enbodinent, R5 is selected from Cl -4al kyI in particular nmethyl;
Cl- 4al koxy, in particular methoxy; -(CH2)sNHSO2R10; hal ogen, in particular
chlorine or fluorine; -(CH2) sNR11R12 and trifluoromethyl. 40 In another

preferred enbodi nent, g%réf % @t&nll( dm# lqnp drcul ar
t

t hoxy, - (CH2)SN d
embod went R5)|§n°g’§ % '?Péﬁﬁf“r ’

12 oa plfOP culla]r metﬁ?xly
d - 4al koxy, in p& Il“i‘?lﬂr P"‘T‘P&ﬁ? “OIP?E'F‘snéR L6 i n particul ar, chlorine or
fluorine: and trifl uBrdrhergrpiemedembodipenl RO%p Ga-aplkoxy, igpartigflarmethory o i ment |
R6 is selected from Ghong et oo iouentionnR’ 35 selected fom hylrogsp.opy | -
Cl- 4al koxy, in p&htsatsyh 2CHzk G35 01044@{1 défsromethyh bateaparyl eptiogilbne or
fluorine; and tr |s1ﬁHStnl@t6éhERFﬁ/¢nd/0rR %ﬁ%f@ﬂmhMPmﬂﬂs@mw, R6 is
Cl- 4al koxy, in pander®M*ar met hoxy. 5 In one enbodi ment of the present
invention, R7 is sel emtaggkfrfedembydinag® is seledtedrk T _galkyl, (CH2)q-C3-
- (CH2) g- C3_7cyc! aadcloiiyl, iritiublomehaptrmy heterofiAip)iodagy aibethityd byaptiandiad | y
substituted by RZM andl R Fﬂ{fényt%ﬂdm;l%@h@h B SGTl B Ongilory s{m@gf uted by
R13 and/or R14. ?c R0, ’h @NSgﬁ @&5@5{]@ pAgayfl- 6al I ryl,
-(CH2) g-~C3 10 7 QHH.E{ yoﬁég'% tEr Pl %‘Haﬂ)l' optionally
substituted by ;medgr 4 e z& Inﬁf £ ﬁulpst ituted by
Cl-6al kyl , Cl-6al’ aﬂft% SIoa mﬂ s )E
hal ogen, CN, ][’SI’I ?’%11‘ éﬁﬁyc uor't))?ef' |3f’u{ ¥ Y or more
R14 groups and/ or°P ﬁdd’é’tpr ﬁ%ijllqr %—6@51@%?' ogl @ e R14
groups. |n anot h&¥ Cpealy r?hd Iﬁﬁa)qrp}?F?quag‘YIif?% 9=e5mp W'C 1- 4al kyl |
- (CH2) g- C3- 6¢cycl dalbsopl CNxtnﬂlﬁqrwﬂumhwyl optioralty pupstiteteddyvoae o1 morg Bt T onal | y
substituted by RiSuprumhiior hdRidaryl aptibnallyGuiyiutst by gie o proredh grapps Ubgmioreut ed by
Cl- 6al kyl , Cl26alpleforipd embddhiing RT3s [ beiatohry] gptio@INRORIGed bNHCERI/O,
hal ogen, CN, tri R14qs pareélyb fivpdieBythentigiet Bsterbiryl conthining biileastbnby one or nore
R14 groups and/ (BEteIB%ﬁrsél&fté&' froRPdxySeaailrdbes slashifir fobkaylegiaidiayl nore R14
groups. In a norg & %t@q,yeﬁp\mqmeﬂ? orffioplenyl( CH2) r het er oar y!l
optional |y substi ' ﬁoﬁy mvédﬁoﬂ%stié ShbRE fr@mi-d(df@geﬁr
si x-menber ed ﬂet %’ %ﬁé} Cg Q;Qﬁ%h]ﬂyln %ﬂé] lo%ﬂgnally substituted by R13 and/or
R14 and heteroaryl optionally substituted by R13 and/or R14
In a preferred embodiment, R8 is selected from C3_7oycloalkyl, CONHR?,
heteroaryl optionally substituted by R13 and/or R14, and pheny! optionally substituted
by Cy.galkyl, C1.galkoxy, (CHp)q-C3.70ycloalkyl, -CONRR10, NHCOR1O,
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, R3 is selected from C3_7cycloalkyl, heteroaryl optionally
substituted by R13 and/or R14, and phenyl optionally substituted C .galkyl, C1-
galkoxy, ~(CHp)q-C3-7eycloalkyl, -<CONRIR10, -NHCOR19, hialogen, 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 C3_geycloalkyl such as cycloprapyl, 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 Cj3.gcycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl, in particular cyclopropyl.
In a preferred embodiment, R? is selected from hydrogen and Cj.4alkyl.

d)




het er oat om sel ected from oxygen, nitrogen and sul fur, for anpl o
pyridinyl optionally substituted by NRL1R12, furyl or thiﬁ#@y@#n one

enbodi ment of the present invention, R8 is selected from hydrogen, 25
Cl- 6al kyl, C3_7cycl oal kyl, CONHR9, phenyl optionally substituted by R13
and/or R14, and heteroaryl optionally substituted by R13 and/or R14 In a
preferred enbodi ment, R8 is selected from C3-7cycl oal kyl, CONHRO,

het eroaryl optionall msy&&hbééﬁtﬁdm&aut R8s 3 rofd Qnd)djle_ﬂﬁﬂlrylﬁﬂt ional |y

substituted by Glikak ¥y C - 6al koxy, -(CH2)q- C3_ ycI oal kyI - CONR9RL1O,

-NHCORI O, 30 hal ogen,p, £, dﬁfn Clilq@éeﬁ&kdfr&ﬁ'ﬁ 1? tituted by
n Eonauy B:,%Eu I ona%e t|tu ed”by one or

one or nore Rl14 &EB?I%(ﬂ
nore R14 groups. ? 3ho E err f;el ect eq from
"?)d@ 5”61 tbfl B;JS R14, and

C3- 7cycl oal kyr, hﬁt e%l

phenyl opti onal lg&% P“ ‘1“8 %;‘J, §I°R’§ﬂ" lcmg"pu‘m

-(CH2) g- C3- 7cycl

trifluoromethyl, phe pimentiol ﬂ‘%EFB-?P‘i‘?YPP ﬁﬁﬁrfd ®R¥2L gr oups
and/ or heter oar(]l-ﬂilmxbfoﬁ Ht)g Cautsualgaliorh, OB -élahiﬂh §Noups. In a
more preferrddl @HHnRNRIERIZ, trifRotometyy @@u)édptfondrns@l@h@tcslw ol ok oreRiCh as
cycl opropyl, cycgrolpstyd hetereyd bptjvesityyslibstituted g bietve mpte R ¥graqups; t | cul ar

cycl opr?)pyl , Pet eroawipﬁﬁhwmﬁﬂmshh Eﬁwhhﬁlam?wumm in
particul ar a fi vgetf S _XalERFHEP tnethea! Hloge) NCH,H Y wagt 40 one
het er oat om sel ec(g tgaﬁlwms@uea BOGR ofREreRIH bidlips @hetG3RMRbonally Wubti@lied OF

thi adi azol yl 4 &Qsﬂé&m 9&' !uralﬁwe Pt Eitho ?kmfg%l%ltedﬁloﬁl a
particul arl y pr 10 s%ﬁ tﬁﬁ O@Rﬁpéf&lpgq{]kyl such
o R
cycl opropyl . n gen an
d-4alkyl. -5 3 @g I na prefe d enbodi rrent RlO |s sel ected from

hydr ogen and Cl4al kyilnaﬁ’fﬁfe“?ﬁa‘inle@me‘g sﬁlﬂ"ed qgfé Aticulis g s
sel ected fro#f hyetiddr-4atkoxp in payticulshmethexg - gNR cycl oal kyI opt ional |y
substituted by Cl- 6alkaprefesed ambadiprenf %lrSrlenlletéYlbodl ment, R 1 and R12,
toget her with the ni fnogefrratabodioentyl nn&rYbﬂaegchatdepdndmﬁd seldctpdfiom five or
si x- menber ed hetigfngsts; thicrineiandfwfihe. 06 alfilrther fraférted embadimém,i Xis figorhree In -
addi tional het erQghePrédkrRiombddimailey B 'eﬁent of the present invention,
R13 is selecyed fro 5rORIrddVedmbodifnlnt6As - (CH2) g- C3- 7cycl oal kyl ,
- CONROR10, - NHCOR1O, - QBEimEdof the present mventlon, m is selected from 0, 1, 2, 3 and
4. In another embodiment of the present invention, 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 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 substitnents are preferably one or two
35  fuorine atoms.
In & preferred embodiment, n is selected from 0 and 1. In parhcular, nis 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 1t 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  npicotinamide; .




10 (CH2) SNR11R12, trifluoronethyl, phenyl optionally subst |i3t Ed & ne or
nore R14 groups and heteroaryl optlonally substituted by o R14
groups; In a preferred enbodi ment, R13 is selected from Cl-4al kyl, in
particular nethyl, C-4al koxy, in particular nmethoxy, hal ogen,

-(CH2) sNR11R12, phenyl optionally substituted by one or nore R14 groups
and heteroaryl optionally substituted 15 by one or nore R14 groups. Ina

S e
for exanple, pyri git{?ﬂ;pmpﬁcagl?ag%&iggr% lrﬁlﬁ'[‘ylﬁii%g EQP(% from ;nr om

Cl- 4al kyl, in parff ke 50 et h Cl- 4al koxy, articul ar nethoxy, and
NRLIRLS. 1" a5 pr SXEFBRoR B M eI CLReBYBPB b 1 e

enbodi ment, X andnivotipgidgnesh mdependently sel ected from hydrogen,

chlorine and fl uob{heycloprepdedipamolied-fiypre-methglcbbemadH methylpipyls f | uorine. In
anot her pref err edniestibaddideent, Y is hydrogen. 25 In a preferred enbodi nent,
Z is fluorine. |In one Fatiiaxogedindcaapled widchphayde pentionwbingliden, in i s sel ected
fromO, 1, 2,18 aegbs-cydlopiopyleditairdelr3- Moo ehmsmpt phedytNeydubesaitthyl-nvent i on, m
I's sel ect ed from Bicothamde; 3 and 4, wherein each carbon atom of the

resul ting carbon ghaig, 151.%@{3&1@&@:& Ynﬁﬁﬁ?ﬁ;hbﬁﬁbtﬁgycld%ﬁ'hmb%nﬁxﬁldém groups

e ;Psﬁfsnd? i ?;Jg;” o Sl et AR 1
I d f b h f

m s substi tuldd, -g%&gsgogggg'iez?ﬁ. yﬁaef?uafoé#‘%r%% B Coo mothyl

mis substitu

groups or fluori n nbodi nent, the substituents are
preferably one or® °FP€¥°H¥‘F“1§‘PEH’B%“YI]T3rﬂ“8Wo?ﬁétPﬂ%‘WBHWn@ﬁT, t he
substituents are ‘bﬂ@ﬁ@ea%’l)pl‘?@m@m&e two 35 fluorine atons. In a preferred
enbodi nent, n is Nd}-cderebentylphén{H{(crstbpiopyliminplaarbingiiBefluorord-is 0. In a
preferred enb@di nmeebylplgnylmiethedted fromO0 and 1. In particular, q is O.

In a preferred engdtht@dbenzyl)-6-§5-{cyclopropylini@b)esbagil-amomarent, s is sel ected
fromO and 1. 40 ﬂ-léthylﬁleﬁﬁ}ﬂi)@nuﬁﬂeé stood that the present invention covers

al | conbi nations Qf3-cR&b6DLLAItBENSHE- {QI{@{,@JPE@MQ{HQ}&%,, stfiidaggl her ei nabove.

Particul ar conmpoupgs.ierfllfloAgantid; t N 1 Nvention include those mentioned in
the Exanpl es. »55pegid ifio§ 34 BhGRonthlyH!E. (5 YeySort b RREHohyES-HEGS 2.
methylphenyl}nicotinamide;

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

30 trifluorobenzylnicotinamide;
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-
fluorobenzyDnicotinamide;
6-{5-[(cyclopropylamino)carbonyl}-3-fluoro-2-methylphenyl} -N-(2,3,4-

40 ftrifluorobenzyl)nicotinamide;
N-benzyl-6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl } nicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl} -N-[3-
(trifluoromethyl)benzylJnicotinamide;
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyi}-N-(1,1-

45  dimethylbutynicotinamide;




6- (5-cycl opropyl car banoyl - 3-f | uor o- 2- net hyl - phenyl ) - N-cycl Qpr Qpy hyl - 45
ni coti nam de; -6 3 July, 2006 8'July; 5856
6- (5- cycl opr opyl car banmoyl - 3-f | uor o- 2- met hyl - phenyl ) - N- (I - cycl opropyl et hyl ) -
ni coti nam de;

6- (5-cycl opropyl car banoyl - 3-f | uor o- 2- net hyl - phenyl ) - N- (2, 2- di met hyl pr opyl ) -
ni coti nam de; 5

6- (5- oyl Opr 0Py | REFRARRY 1 bhelit 5 b BBk £ Y1 P PY1)-

gi goti nalrri de; aI ngoqnﬁml ol .
5-cycl opro - met ro
ni cot i %am I(C:I)e "L %ﬁ%&% (’f?lpfy BTYQ%M&%%‘?@%@@ lllirl‘ﬁ\ onedyl Ir[:cl %e 10
6- (5-cycl opropyl Y}\?ew G t hyl - pheny] ) E/(:l obut)/I met hyl -
ni coti nam de: 6-{5- [(cyclopropylammo)carbonyl]-3 ﬂuoro-Z-methylphcnyl}-N- (5-methyl
6- (5- cycl opr opy| &aylbestiinicainamigsy o- 2- met hyl - phenyl ) - N-cycl obut yl - ni cot i nam
de: 6- {5-[ ( cycbdpiGprRracryiolinsisetvoryld- ﬂ@fﬁf-il!-u?@m]zﬂnbﬂéﬂ‘h@ﬁphenyl} N- (2, 4, 5-
trifluonbenzyl) nidtiotriobenmylphésotiamide;
6- { 5- [ (cycl opr opN-@thlom) 4 Hudreireyiy])-63£5F (aycoepilamioatholndR3-FilordN2{ 2, 5-
di f | uor obenzyip) ninediliphai} ghestinamide;
{5-[(cycl opropyl ar{st@}&@'r Mﬂo)érbﬁﬁﬂﬂof fuofo- DRyl RAGHIN -4 N- (3, 4-
ﬂll_zl:))uo[]f)benﬁyl)ngn;;3 é@o,tm 0 Bondn B 20
chl or obenz -
vk {3 %QEO b5 4%@9@]%% f 5’% Qp¥daln 30 {5 R 9rden

nethylphenyl}nlc obenz
Y nyl cot, nam de;
1@&3%)0% li rh;u TO-2-

5-[(cyclo r h
I{\l- ( \Eg( CK| org 8 Sﬁ’z ga"f)(l)'%g{'@%’rzlé’%mﬁl M neycard Zf | uor o- 2-
nethylphenyl}nlcﬂF
N ( 2- chl or o- 3, 6- &ilf1 W%@HWPP)%Ibflg’l][3(‘%‘§P& ety R6Yletpbdny 1 1 - 3-f 1 uor o-
2- met hyl phenyl } me@ﬂﬂoﬂﬂ}ﬁl@éﬂaﬂu
6-{5-[ (cycl opr opﬂ{é-lﬁﬁcmb)p@@nfbmwbc]ﬂbeﬂyﬂf?uw Dmadbylpanpheh( } - N- (2, 3-di f 1 uor o-
4- met hyl ben2gl ) fagdienzdnicoiamiie;
{5-[ (cycl opr opy! assN@yctapidpyainc)carbbylcd-fuozo-TraiefhylbidngiiN-ftert-N- ( 2, 3, 5- 30
trifluorobenzyl) péng@hicomitne; and
6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl}-N-(3-
methylbenzyl)nicotinamide.
25 As used herein, the term “alkyl” refers to straight or branched hydrocarbon
chains containing the specified number of carbon atoms. For example, Cy_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 Cj._4alkyl 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,
triffluoromethyl.
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, Co.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 Cj.qalkoxy 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  upto one double bond. For example, C3_7cycloalkyl means a non-aromatic ring

a
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6- (5-[(cycl opropyl am no) carbonyl]-3-fl uoro-2-net hyl phenyl or o- 4-
nmet hyl benzyl ) ni coti nam de; E}"‘]l\l-l‘g 66‘9
N- (5-chl oro- 2-fl uorobenzyl)-6-(5-[ (cycl opr opyl am no) car bonyl ] - 3-f | uor o- 2-
met hyl phenyl } nicoti nam de; 35

N- ( 2- cbl orobenzyl ) -6-{5-[ (cycl opr opyl am no) car bonyl ] - 3-f | uor o- 2-

é_ﬂm

nmet hyl phenyl } ni coti nam de; 6-
]g I5 [ ( oy cl opr ;)pyl %Eﬁt%ﬁi}xg arlbagﬂweé wid dthdd Qs Qrof, TiHE CAYIIRRGIY tEkarigteso-
uorobenzyl )ni ce in in de but arg not limit c cl 1 bytyl,
{5-[ (cycl opr opyl %pal@gatggs ﬂe/,T Tad ol lotf.gpta LA POVE s s - 40
trifluorobenzyl) ecc lohexl b
N- benzyl - 6- { 5- [(c o %ﬁigﬁ% f])efz.‘yf%eoﬁmélcﬁc ?Pbtf‘?é‘?‘??l}’m cotina
m de;  6-{5- [(cyc? alkyl geopes. & BRERP- N[ 3-
(trifluoronet hyI e cycloalkyl groups maybe optionally
{5-[ (cycl opropyl é}"hs% g mbﬁqmrﬂ:s@lkﬂcsmpsz forexamplesme As/iwp-Oy-datkyligroups,
di met hyl but yl ) ni érartivalar ens;or twWo Q) -galltyy grop@ @@h as methyl or ethyl.
N- (4- chl or o- 2- f | uor obésisyd herda, {iis-tfrins {fisteogrd fyd and fhelewarylionfet tha3- f | uor o- 2-
met hyl phenyl }19i c atonewgulicddre- t6-seven-membered unsaturated hydrocarbon ring contairing at least
{5-[ (cycl opropy| a ia}eambiadspkddemtif g}’:m&g&ﬁn Bty hipbyen Yhd subln] Preferably,
(trifluoronethyl ydsesikdytinpQiak HASBr 6iR ring Rofs. Examples of heteroaryl rings include,
{5-[ (cycl opr opyl %mmoe%ﬁmb{'dnyﬁﬂﬁénﬂ%ﬁo%t GRicbyi, pheay] %smm-zf {15 met hyl - 2-
fiuyl)methyl]nicaby pyraz yl oxadiagol 1111 yl,tetraz "l;‘/‘
SERE e s e e
N- ( 3- chl or o- 4-f 1 o] it ?} y “8”%’8’”{?8@?&"1 BBy Qﬂ’?"ﬁ‘bﬁ%@’r%@ﬁ?‘? o3 Ci4 uor o- 2-
10 et hyl phenyl
6-{5- ( Zyg I op?/oi)yl am‘?ﬁi)‘%datfef?b?a%e]ter{@s Fhetsencyslio rington yhetrrensiyy rofer tom
net hyl benzyl ) ni C@ppqqaqﬁc@gee- ¢ seven-membered saturated hydrocarbon ring containing at least
{5-[ (cycl opr @yl anﬁm@yc@@mmquc@wsﬂmmewqumn[ Regferablyhy| t hi en-
2- yl) et hyl ] ni ctehetemtyaby] righhas five or six ring atoms. Bxamples of heterocyelyl groups
N- (3- chl or 0- 2, 6- thictde) bﬂt(bﬁ&rgékﬂﬂtedﬁa,{p%tﬂ{dﬁlyn ingipazoRdityd Byraeglidah pipstidyt, 3- f | uor o-
2- net hyl phe nyI } Pib& iy A6 lind) tetrahydropyranyl, tetrahydrofuranyl, and thiomorpholino,
{5-[(cycl opropy! 254 ai)ng a9 BY bptiomay kiHefiRred by &ie layﬂna@@ﬁaéh&wnﬂ\h@pe@mw 1-
25  selected from Cj_galkyl and oxy.
As used herein, the terms “halogen” or “halo” refer to the elements fluorine,
chlorine, bromine and iodine. Preferred halogens are fluorine, chlorine and bromine.
A particularly 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 (I) 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
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met hyl propyl ) ni coti nam de;

6-{5-[ (cycl opropyl am no) car bonyl ] - 3-f | uor o- 2- met hyl phenyl| }-—f!a'—‘-(—iﬁ—g-@—
fl uorobenzyl ) ni coti nam de;

6- {5-[ (cycl opr opyl am no) car bonyl | - 3-f | uor o- 2- net hyl phenyl }-N-(tert-
pentyl ) ni cotinam de; and 6- {

5-[ (cycl opr opyl am no) car bonyl ] - 3-fl uoro-2-net hyl phenyl } N-(3-
rrethylbenzyl)nlcotlnam herein, the ter rs to
strai ght or brancHeg R %;Eﬁffﬂi‘f de‘i‘?‘n‘%% et L HsiPr enﬂ?éﬁﬁ unber of
carbon at oms. ForEXR3 e coverp teep tE/‘fma ﬁ‘é‘&‘?ﬁ%"féhe'ﬁ’?nﬁ E’&“%\I kyl
cont ai ning at | o 4B #S XS JViisomsE; Jfhirhneeraraze C g inyprteds| kyi " as
used herein incl ddkswiseit is andsrstoed that W@@dﬁf formauler(l) may exishin tantpmerisy opy| |
n-butyl, n-pert ylfomssﬁlbnrhgdthatﬁmnmﬁvyfonaﬂdand—tMG9¢alsm@mdﬂla‘rlﬂhyﬂlth@r oup is 30
pr ef erred for excoppbithenpedeydinvestidny| , | sopropyl or t-butyl. The said al kyl
groups nmay be optionﬁdltlsyfmuhﬁﬂpiohnﬂseﬂhmprédentmn@nﬁmarmdseeﬁdoumasisﬁewi&tﬂmrrs for
exanpl e, trifl uclcaBsichyihe identies el HG] B tkampldoinpristatia bliditimlsaitsresiing t 0

strai ght or branghgdel¥sH SGALLOWith & BRicRiroga ik pedest ih B orfyResd dfif@gmnpunber  of
carbon atons gndgontaining at |east one 35 double bond. For exanple,

C2- 6l kenyl  meand’a Séﬁ@k&gﬁgﬁéed%@.&%@tgn@lpﬁﬁmwm @cbéyw@gsa;s-- tfagy 2, and
at most 6, Carbo%oé‘- [QIB 1 ANG 1 E QDL &1 D m?stm eﬁt?o%tk tSIR: cheExa”p' es
of "al kenyl" as d’h glgs Hide on]ate uHete

n - -

propenyl , 3-neth ‘i’ Petaé e'izefi ‘ed here| n,
the term "al koxy “F“@rﬁ'ér Rortp, Broraide, {alcipm §r *Fi‘(‘?Pi 'ET ‘5%??2%}0 group,
for exanpl e, et KdpHanats, Kifsaie, Diwérpg deﬁrd&tﬁ'e’fdb? Jgte, @ﬁ*ﬁlﬁ%?sylﬁ% LYo R

met hyl pr op- | - oxy Glzeptete{§liqonsp-CGlutanate, Ghwpllybaespnilais, HH’@%’W%W"G A Cl- 4al koxy
group is pref er Fiydrabdngne, Byxdmipbwidesidorhiotde, Bydnwexyyaphihgate Sesifieteqtleipnie, t he
term "cycl oal kyl Lastsé,dmsiotiionate, hanmatq Mahox Malediy, dManddath Mesylateng cont ai ni ng t he
speci fi ed nunber Méhylbasnuas) Mdinibirad) MethylsEjateobhdgoaisiyn MakdtegMucatdS up to one
doubl e bond. Jaor NaxSR, Ritrafe3N Gty clifine, TRAAS, Rmd S8 (EHikoRRE)| Palmitg - 8 3
July, 2006 cont aipQitbiferidfe, BrRgshbtekd s‘sﬁhat@my@lacm&e, W&, Shitglafedr bon at ons.

Exanpl es of " cyg] fay Lm@% oS Gl 1 alUfcoBliE, RGflath,! M ted to,
cicnrod P R g
enti t mg; e arafion oi'co ds o
i A i e
The compounds of this invention may be made by a variety of methods,
including standard chemistry. Any previously defined variable will continue to have
the previously defined meaning unless otherwise indicated. Ilustrative general
synthetic methods are set out below and then specific compounds of the invention are
30 prepared in the working Examples.
A compound of formula (I) may be prepared by reacting a compound of (II)

R2

S
05 N~—(CH)=—R"'

| X (Z),
N #

w
35  inwhich R1,R2, Z m and n are as hereinbefore defined and W is halogen, in

particular bromine or chlorine,
with a compound of formula (TII)
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5 optionally substituted with one or nore Cl-6allryl group |l e
one or two nethyl groups. In one enbodi nent, the cycloalkgii%ﬁ%éggﬁﬂgy be
optionally substituted by up to four Cl-6al kyl groups, for exanple one or
two Cl_6al kyl groups, in particular one or two Cl4al kyl groups such as

met hyl or ethyl. As used herein, the terns "heteroaryl ring" and
"heteroaryl" refer to a 10 nonocyclic five- to seven-nenbered unsaturated
hydr ocarbon ring containing at | east oRQe heteroatom i ndependently sel ected
from oxygen, nitrogen and sul fur. PrefeE%bL¥ﬁ? the heteroaryl ring has five
or six ring atons. Exanples of heteroaryp_rigwgs include, but are not
limted to, tiny!, thienyl, pyrrolyl, oxazulyl t hi azol yl, isoxazolyl,

i sot hi azol yl, |n1dazolyl pyrazolyl S onI trlazolyl, tetrazol yl,
thiadiazolyl, 15 pyridyl, pyridazinyl, nldrnyl, pyrazi nyl and
triazinyl. The said ring may be optio mbstituted by one or nore
substituents i ndependently selected fromGL.. 6Y1l and oxy. As used herein,
the terms "heterocyclic ring" or "heterocyclyl" refer to a nonoc iC

three- to seven-ne r ng containing at |éast 20
one heteroatonriﬂﬁ %ggé%ﬁky 8§%%§% %&%ﬁigfﬂm L I sul fur.
Preferably, the HBFEPTESES F‘P VPqﬁgﬁgﬁgnaﬁ%%anples of
heterocyciyl groups {ER Wre?ﬁ%h?%rapaf%i TFOFPETINA |
i m dazol i di nyl, payrd&%muariﬁﬂﬁrm (Bé)rr dyl, piperazinyl, norpholino,
tetrahydropyranyl t et rahydrof yranyl , and thionDrphoIino. The said ring
may be optionally substituted by one o? Fe substituents i ndependently 25
sel ected from Cl-6al kyl and oxy. As use herﬁbn, the terns "hal ogen" or
"hal 0" refer to the elements fluorine, | ori'he, brom ne and i odi ne.
Preferred hal ogens are fluorine, chlornN and bromne. A particularly
preferred hal ogen is fluorine or chlorine. As used herein, the term
"optionally" means that the subsequentIQNdescrlbed 30 event(s) %&
not occur, and includes both event(s) which occur and events t hat ™do not
occur. As useld henwhioh Zt Wend » prmat kemiepeforadeéiopd, ref ers to substitution with
the named subst ityuenvertiog the adié ta anactivated fomm lof thpheid, fe graswle the acid diboride.ut | on
bei ng al | owed unlw%satmeiteih)fosexamplatkicny] diorfie, and dein fvectidg the attiveted agidn
"sol vate" refers g forted IR famitd conpbirdl Hrmndh gNchi onetry formed by a
solute (in this invention, a conpound of formula (I) or a salt thereof)
and a sol vent. Such solvents for the pﬁwpose of the invention may not
interfere with the biol ogical act|V|tyN f04 egsol ute. Exanples of suitable
sol vent's 15 W

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 () may be prepared by reacting a compound of

formula (VI)
hal

(VD
in which R3, R4, X and Y are as hereinbefore defined and hal is halogen, in particular
iodine,
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i nclude water, nethanol, ethanol and acetic acid. Prefer ag!é ihea i@é vent
used is a 40 pharmaceutically acceptabl e sol vent. Exanple | e
pharmaceutically acceptable solvents include water, ethanol and acetic
acid. Al such solvates are included within the scope of the present
invention. Certain conpounds of formula (1) may exist in stereoisoneric
forms (e.g. they may contain one or nobre asymretric carbon atoms or may

eXhI bl t CI s-t rans&ﬁ%ﬁ 1m1§0%{0§£?01’011 g@gﬁ f%@g%lﬁ%ceﬁ”fupﬁl.%%gigéﬁ l&ﬁP?ntl oner s

and di ast er eomer res of these are I nc

wi thin the scope e present esent vent al so
covers the i nd:ow duaIAie"s“g‘i’x‘@}YsW B & H?—J‘“c&)mgﬁ Ae "4‘" la (1)
as mxtures wit hopskspsared hereagding phacigrrenoughel chi raI centres are
inverted. Likewise, it is understood that conpounds of formula (1) may
exist in tautoneric 5 forms other thap that shown in the formula and these
are also included within the scope B present invention. Salts of the
conpounds of the present invention are 0 eggonpassed within the scope
of the invention and may, for exanpl e cgnphi se acid addition salts
resulting fromreaction of an acid wthya lmasic nitrogen atompresent in a
corrpound of fornmula 10 m Salts encorrpassed within the term

"phar maceut | cal |y 650! AREael kS do leRbBrobAsnfign-L 0xi ¢ salts of “he

conpounds of thig, ﬁyq Ac? % é g 15.&1 abdGt MdGof AR such@t | oW ng
salts: Acetat Su ?1ae % %{e |t &
Bitartrate, B raggﬁzﬁ ﬁ?’gcfgct g @arrsyﬁrk%b’go“%a% 5’6“3%@0

Chl oride, 15 O atfewsinke Bredﬁfi”ce at e Di hydrochl oride, Edetate FEdisylate,
Estol ate, Esylate, me"éld"f@“ﬁ@éﬁ‘%%a sodp %ﬂ'@' aQlypaund
d ycol I yl ar sani | forrenla 8y | resorci nate, Hydrabam ne, Hydr obr omi de,

11

Hydr ochl ori de, Hydr oxynapht hoate, | odi dSethionate, Lactate,

Lact obi onate, Laurate, Malate, Mal eate, ndel ate, Mesyl at e,

Met hyl brom de, Methylnitrate, Methyl sul , Monopot assi um Mal eate, Muicate,
20 Napsylate, N trate, N nethylglucam ne, al ate, Panpate (Enbonate),

Pal mtate, Pantothenate, Phosphate/dip phat e, Pol ygal acturonat e,
Pot assium Salicylate, Sodium Stearateg Subacetate, Succinate, Tannate,
Tartrate, Teqglate, Tosylate, Triethiodide, Trimethylamonium

Sy
valerate. OLher sglf sl %%n%uﬁg&%g%%ﬂ B8 WhheAkidtnAGERRIARL £idmay be

useful in the pr &Bs%gneld%]thoan ammmc)) herembeforc defined, under amide

forming conditions.
Additionally, a compound of formula (I) may be prepared by reacting a

20 compound of (I} as hereinbefore defined with a compound of formula (IX)
HO.__OH
B

(X)
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 ()
comprises the reactions set out in Scheme 1 below.
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25 invention and these forma further aspect of the inventi&n! 1EE§§
conpounds of this invention nay be nmade by a variety of ; cl udi ng
standard chem stry . Any previously defined variable will continue to have
the previously defined neani ng unl ess otherwi se indicated. Illustrative
general synthetic nethods are set out bel ow and then specific conpounds of
the invention are 30 prepared in the working Exanples. A conpound of
formula (1) nmay be prepared by reacting a conpound (I4) 35 in which R,
R2, Z, in and n are a’mhereln@efore 43fi ned and Wi gen, in

partlcular br om ne~g 5 coapound(hf fornola (111) -10 3
July, 2006 in which a herelnbefor- defined, in the
presence of a catal ys¥ fum, exanpl e ¢pk|%(tr|ph-- aosphlne)palladlum
5 A conmpound of fornmula (Il1) may readily be prepared ntg[gorrespondlng
acid compound of fornmula (1V) Ma W(I) 10 |n whi ch Z, % and W are as

her ei nbef ore defined, by convertlng t he a ’d to an activated formof the

~

acid, for exanple the aei_d @hl ori de, me@mggﬁﬁ with} for exanple,
thionyl chloride, and the reac@wmg the ctlvated acid fthus forned with an
am ne conpound of fornul V)_ 15 igh R, RZ2 and m
are as hereinbefore deflhe under ant e orntng condl ions. Suitable

am de form ng condi ti ond™~& e wel | known n the art and {nclude 20 treating
a solution of the acid ofgfornula (IV), or the activated formthereof, in
for exanple acetone or dichloronethane, with an am ne off fornula (V) in
the presence of sodium carbonate. A conpound of for Wﬂwmg—ﬁﬁybe
prepared by reacting a conpound of

Scheme 1

i. R7CO4H, HATU, DIPEA, DMF.
ii. Bis(pinnacolato)diboron, PAdClL,dppf, KOAc, DMF.
5 il SOCL.
iv. R1(CHp)R2NH, Na;CO,, acetone.
v. NayCOs, tetrakis(triphenylphosphine)palladium, propan-2-ol.

For example, another general method for prepating the compounds of formula (f)
comprises the reactions set out in Scheme 2 below.

S13-



formula (M) 25 (VI) in which R3, R4, X and Y are as herei nEafﬁrez gined

and hal is halogen, in particular 1odine, -11 3 July, 200

bi s( pi nnacol at 0) di boron, PdC 2dppf and potassium acetate in a solvent such
as DWF. Alternatively, when R4 is -CO NH (CH2)g-R8, a conpound of formula
(1) may be prepared by reacting an acid conpound of fornmula (V1) 5 OH
(VD) in which R3, hal, X and Y are as hereinbefore defined, with

bi s( pi nnacol at 0) di boron, PdCd 2dppf and potassi um acetate in a solvent such
as 10 DMF, and then #gprm ng an afflde by reactjon n am ne conpound of
formula (V) as hereilpbef ofidildef inred. A corrpod'ﬁ)d ofgfobmula (1) may al so be
prepared by reacti ncmmﬂm'rd formula (VeI 1) 3 15 (VM with a
conmpound of formula OF etk ihed ~a hen reacting the
acid thus formed with afn anmine of fgsnula (V) as hg nbeﬁ_o(Eﬁ defd ned,
under am de formng confi tions. Additi onal |y, a conpdung” of il a (1)
may be prepared by reacting a 20 conpound af (I11) as hegpei nbefore defined
with a conpound of fornula (DZ) HO B, OH (Cf in which R3, R4, X and Y are

as hereinbefore defined, @ e presenc@iNal@adralRyst,| for exanple
tetraki s(tri phenyl phosphi ne) pal | a@¥m 25 )For exanpl e, [one general nethod
f
A
Br

for preparing the conpoun formul a_ (L)) conprises tjhewyeactions set out

in Schene 1 bel ow. N P

N
Cl

-~

0 N—(CH,)=R'

H
N—(CH);—R’

Scheme 2

i. SOClL.
ii. R8(CHp)qNHz, Na;COs, acetone.
5  iii. Bis(pinnacolato)diboron, PdCLdppf, KOAc, DMF.
iv. SOCL.
v. RI(CHp)pR2NH, Na,;COs, acetone.
vi. NayCOs3, 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.

-14-



3 July, 2006 (ii) ONB~O Schene 1 i. R7CO21-L HATU, DI PEA, @I iéag§
Bi s( pi nnacol at o) di boron, Pdd 2dppf, KOAc, DMF. 5 iii. S u :

(CH2) nR2NH, Na2CQ3, acetone. v. Na2CO3,

t et ski s(tri phenyl phosphi ne) pal | adi um propan-2-ol. For exanple, another
general nmethod for preparing the conpounds of fornmula (1) conprises the
reactions set out in Scheme 2 below 3 July, 2006 ONO HBs 1 N(CH)g R

H N(CH2)g WSchene 2 i. SOC12.".ii., RB(CH2) gNH2, Na2CC3, acetone. 5 iii.
Bi s(pi nnacol at 0) di boron, PdC ZdQQ;_rgOAc DMF. iv. SOCI 2. v. R (CH2)nR2NH,
Na2CCO3, acetone. vi. Na2CCB, tet (triphenyl ho hi ne) pal | adi um

propan-2-ol . For exaf

conmpounds of for

| e, anot her Beneral netho preparing the
;a C ONY es the("reac?\‘soﬂs set out in Schene 3

bel ow. -14 3 July, Od,OH "Sc 3 OZIE:]ZI B H (CH2)q R8
o) 5 H—{CHz)rsz
R O
Oy, -OH o Illm(CHz},;‘—R1
{iip(iv)
| = ' Y e o | W)
N N~
Br Cl
RZ

|
OsN—(CH )R

Scheme 3

i. Bis(pinnacolato)diboron, PdCl:dppf, KOAc, DMF.
ii. R8(CHp)NHp, HATU, DIPEA, DMF.
5 iii. SOCL.
iv. R}(CH)R2NH, Na;CO;3, DCM.
v. NayCOs, tetrakis(triphenylphosphine)palladium, propan-2-ol.

For example, another general method for preparing the compounds of formula
() comprises the reactions set out in Scheme 4 below.
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i . Bis(pinnacol at o) di boron, PdC 2dppf, KOAc, DWF. ii. R8(CHZ N

DI PEA, DMF. 5 iii. SCCl12. iv. RI(CH2)nR2NH, Na2CC3, DCM V3 96
tetraki s(tri phenyl phosphi ne) pal | adi um propan-2-ol. For exanpl e, another
general nethod for preparing the conpounds of fornmula (1) conprises the
reactions set out in Schene 4 below OB (1) (ii) O "O 3 July, 2006 (1)
N-(CHZ)y Re Schenme 4 i. NaHCO3, tetrakis(triphenyl phosphine)pall adi um
propan-2-ol. 5 ii. R (CH2)nR2NH, HATU, DI PEA, DVF. Forogxenple, a further
general nethod for preparing the corrp unds of formula (1) conprises the
reactions set out imSchéme 5 be (CHZ)q 3 July, 200§, Schenme 5 i.
SCC12. 5 ii. R8(CH2)gNH2, Na2COB, iii. NaH, n-BuL} HF, (i PrO) 3B.
iv. SOCl 2. V. RI(CH NH, NaZCCBDCM vi. N&HCGs,

t et raki s(tri phenyl pibsphi ne)‘*bal Iag pr opan- 7-or. 14
possi ble for the conmpqunds of the ser_i. en donto
the new chem cal, thefCtonpounds Fd P re cCog i

adm nistered in the form of pharnaceut caI corrposi tions. %, in another
aspect of the invention, we provide a pharnmaceuti cal corrp05| tion
conprising a conmpound of formula (1), in adm xture with fone or nore

phar maceutically acceptable carriers, 15 diluents or excijpignts. The
conmpounds of fornmula (1) naybe fornul ated for adm nistratjion in any
sui t abl e manner. They may, for exanple, be fornulated for] t opical

adm ni stration or

HATU,

it is
rﬂ/n(l stered as

RZ
|
OsN—(CH,-—R'

Scheme 4
i NaHCOs, tetrakis(iriphenylphosphine)palladium, propan-2-ol,
5 ii.  RI(CH),R2NH, HATU, DIPEA, DMF.

For example, a further general method for preparing the compounds of
formula (I) comprises the reactions set out in Scheme 5 below.
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adm ni stration by inhalation or, nore preferably, for oral ranaﬂ MR
oY . . o 1&?% § a form

parenteral adm nistration. The pharmaceutical conposition

such that it can 20 effect controlled rel ease of the conmpounds of fornula
(1). A particularly preferred nethod of adm nistration, and correspondi ng
formulation, is oral admnistration. -17 3 July, 2006 For oral

adm ni stration, the pharmaceutical conposition nmay take the formof, and
be administered as, f.qr exanple, tablets (including sub-lingual tablets)
and capsul es (each iincl udixigy Rd rel ease afll sqﬁialaad rel ease

formul ations), pil pemdeﬁs, s, ex{Tsy fictures, enul sions,

sol utions, syrups i el co v ional nmeans with
acceptable exci pi Ent s’ L ' iwon in the form of
a tablet or capsule, thé® active drug conponent c ife— i th an
oral, non-toxic pharmaceutically acceptable inert carriler such as ethanol,
glycerol, water and the |ike. Powders are |brepared by comm nuting the

conmpound to a suitable fi gstize and m X -wmﬁhrdT10 imlarly conmm nuted
pharmaceutical carrier such as armvdi bl e arbohydrate as, for exanple,
starch or mannitol. Flav preservat dispersing apd col oring agent
can al so be present. can preparing{a powder m xture as
descri bed above, and f||| ng forned gela I n sheat hs. i dants and

| ubricants such as colloidat silica, talc¢l 15 magnesium stearate, cal cium
stearate or solid polyethylene glycol can be added to kghe powder m xture
before the filling operation. A disintegrating or §9Ium|I?;L_gfagent such
as agar-agar, calcium carbonate or sodi um carbonat e gdn 6 be added to

i nprove the availability of the nedi cament when the ggpsule is ingested.

Mor eover, when desired or necessary, suitable bindelfts, |l ubricants, 20

di sintegrating agents and col ori ng agents can al so ncorporated into the
m xture. Suitable binders include starch, gelatin, natural sugars such as
gl ucose or beta-lactose, corn sweeteners, natural synt hetic guns such
as acacia, tragacanth or sodium al ginate, carboxype -+,

pol yet hyl ene gl ycol, waxes and the |ike. Lubricants il in these dosage
forms include sodium ol eate, sodium stearate, magnesi um25 stearate, sodi um
benzoate, sodium acetate, sodium chlori dehemieds t he |i ke. Disintegrators
include, without limtation, starch, nmethyl cellul ose, agar, bentonite,

xant han gum and tjhe Ig@@; Tablets are formul ated, for exanple, by preparing

a powder m xtsureg; gra 54131&,&&;0@;,%%“9, addi ng a lubricant and
di si nt egrant and EFESSIHQIBMJQHHF( )5B.
2 IIIOS

iv.  SOChL.
v.  RI(CHp)yR2NH, N2,CO;, DCM.
Vi NaHCOa, 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 (T) 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
adminisiration. 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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tablets. A powder m xture is prepared by m xi ng the conpound, suitﬁﬁ{y 30

comm nuted, with a diluent or base as described above, and , Wth
a binder such as carboxynethylcellul ose, an aliginate, gelatin, or

pol yvi nyl pyrrolidone, a solution retardant such as paraffin, a resorption
accel erator such as a quaternary salt and/or an absorption agent such as

bentonite, kaolin or dicalcium phosphate The powder m xture can be

granul ated by wetting with a bi nd_nr as s ru starch a acadi a
muci | age or sol uti ons X8 “RAPEEIRIE ¥ %Pﬁaﬁ% ogP&fng
t hrough a screen. a?%beéﬁmﬂﬁ%?dﬁa{ff’"\/fé“%e’ dablefs gl i xture can

be run through th@@%ﬁ&F@bWéﬁEﬁ@%ﬁbﬂf{eH@%“@@ﬂ?dtw @ef%@r"@é‘@tﬂ"ysformd

sl ugs broken i nt opoweengrhmdes, ek, Gincwres emuigens, 9 @UP%WW&P@HSPF@O@F event
sticking to thé t aishaetd fyaoniengpndi resns With avespiable okcipitnés- addi ti on of stearic
‘acid, a stearate salt, For kstande| fondraedminisoition infthe fodf of alisbletoatapsulerithet ure i s
then conpressed i pétie Bl k&hsonent b teeombikadgEthah ot @optoeis hirmadentically i on can
al so be conbined Wicthatid 86t EdnPpsi aé R, Lefol, OfateR Rl BIKRI TGOS aient O
tablets directly e Eaet?%ycgﬁhhﬁkgmbé‘ﬁn%@ﬁbo{uﬂﬁo%ﬁﬁbﬂeﬁhéﬁﬂaﬁdlmﬁdmggﬂthﬂg steps. A
clear or opagge &&a@&ﬂ oSG OR mgcaam&ﬁare&hq; Pk RAIHORRRks, B

shellac, a coating o ting of
wax can be provi dg HQ?}EJ?rg cahf %@ﬁ@cgﬁﬁhﬁﬁt 0 lﬁgggqﬁgﬁl‘%@ggﬁﬁg
18 3 JU 200 Hu'e as%es S'dl gévess}ﬁﬁh as

di stingui sh di ffe%‘rf'ﬂso AP
sol ution, syrups and € ﬁpi‘}h?sé’a‘b Eﬁqé dm’x so that a
gi ven quantity coriliag fremed grlaligshea ta hn"Bq‘t”t as€8 ca’ ﬁjﬁups can
be prepared bysdi g@mwmgtesm@, celsingbTieers g selidgalvetadeng shpaky C.!l 1

sol ution, while eppwder mixdure before therfdlinztoneraisgh Atdisintegeating pr Saluhéﬁnsﬁe‘v

al cohol i ¢ vehi cl esuch aSapapagas cdrismeahorate of sdive catberktdypm aise preaddedig t he
conmpound i n a nonih@xtethd/Shilabildy of tisahadivhihént ehen thewckpednit Bigéstedr s such as

et hoxyl at ed i sost ear ylMmale6Rf @hsn @nnkdaohscessity, saitdlelbirders Jabroarttn| et her s,
preservatives,yof | aafegRHRE ddedts MdTHBRnAGeRERR Alsdbe theodidraté into BRGGRAIel N, and
the like can al Sos%bé%%a%ﬁ%éw@a%r hﬁrﬁ:suﬁ%%ﬁ&%;fﬂb&seﬁ%eﬁﬂ-&h@&sbons for

oral adm nistratiQn can. Eﬁgm i ] Aled ac;gﬁ gg(gagyloagouﬁgl can al so

be prepared to prgfgntg of, _Sustaln, S, &rc ﬁf& Eaaling or
enbeddi ng parti cuf &t IR DBE V\%? 'h pfﬁe conpounds
of the present |n\‘}%¢ﬁf‘} ﬁgegﬁﬁ?g%@%s ‘g ”1%‘%1%6«5 unhs te’ g"m o | i posone

delivery syst s, SEHif Sag@ﬁﬁqu’at&ﬁ?q‘%ﬁq atgy sof g%a& anel lar 15
vesi cl es and nul t Pisiniegraters ingluds, prtheut Imjtxign SHgd. ’E%fhylﬁ@“}"é?’ GHita vari ety
of xanthan gum and the like. Tablets are formulated, for example, by preparing a powder

mixture, granulating or slugging, adding a lubricant and disintegrant and pressing into
tablets. A powder mixture is prepared by mixing the compound, suitably

30  comminuted, with a diluent or base as described above, and optionally, with a binder
such as carboxymethylcellulose, an aliginate, gelatin, or polyvinyl pyrrolidone, a
solution retardant such as paraffin, a resorption accelerator such as a quaternary salt
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 wnit dosages.
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phosphol i pids, such as chol esterol, stearylam ne or phosphati gél iiRO: I nes.
The conpounds of the present invention can al so be adm ni he form

of |iposonme emnul sion delivery systens, such as small unilanellar vesicles,
| arge unilanellar vesicles and nultilanellar vesicles. Liposones can be
formed froma 20 variety of phospholipids, such as chol esterol,
stearyl am ne or phosphatidyleholines Conmpounds of the present invention

may al so be deli Vereg)r%l(ﬂ%l&ﬂ-}?ﬁ i)ug%nonoclé)a%lgs canrbl b%g i b ke V1 dual

carriers to which th e CcOo unds of the
present invent i offhER/halagivep guaniy) SPEN0S G W‘?@ e°°m °as” target abl e
drug carriers. S‘éﬁéﬁpsﬁﬁ}‘iﬁﬁ?@%hﬁmﬁﬁ%’%%c% ﬁl pyran
copol yrmer, pol yhsplirtionyiile pidisercipaprgd Grerghe 'F?éﬁ °n‘t°x‘°a1° olic vehicle.

pol yhydr oxyet hy| Sispasioasden bpfoemdited byrdlspmly@@lﬁyqnm?maeﬁbww didle
substituted wit hSolytsliveistaad tmulgSérsisnelsas cPhoxyliet isastearyl aldebols népolyls of t he
present inventi oghyldy stibitol @hers) pedertyives, fivassiduifvesshadde gerpdutiteilgol yner s
usef ul in achi evimpghaeQnrhd @k liactas abemsadadf a drug, for exanple, polylactic
acid, polepsilon Capr\@ﬁe@&i RBriath) Qb ER/ehit @orshulatiny for oraBilindiniktebtion can be

pol yo”h.oeStgbs mEPAe}{@aﬁﬁﬁa@f mh@fawlqadax%cups%ap&{ arfiGb YoYAP OBt lees and
cross- |inke B fing BRRl KRl pufticu Y BoRBApo S, R SE!

i nvention i ncl ude ﬁr rrac corrp05| ti ons containing 0.1 to 99.5%

t larly, t 90(V f e
glC)JII:TgI IEI)Z.{I Io(r:Iu \?\nrtﬁ a ?(‘)Fﬁ‘? [ Ethf’Pres eﬂﬁ ?{mhg%er%%t?i&hggﬁnse, . the

conposi tion may Si9eSoHE I ETRY "
topical, intravelsigles ‘H“]B‘BP%W&WHS |I1’H°EF§’?°5ﬁ bel AP g%‘flla ohea

intraarticul ar, p@%@hﬂlﬁh@@bsswleﬁtﬁ’?k &Pﬁ.%%fl%l‘i’rph?ﬁﬁ Q’tﬂf"c'iﬂ or i nsuf flation
form all using for mihevebrhpohdsefifhe prssentipeantiont cap Alay igtared in fhg forpa

phar maceut i cal asfliposomerentutsion diseryaystamniuoh sstsmall ijlamelias gesishearltFge eut i cal
conposi tion nmay belageNe Resickd ahdmbtmblir mesisles. dﬂnosmdarbvetbﬂqséﬁema such as a
transder mal ient pRREEHhdEpHREHIEY such@s choREta], steaajlamidebrphsiphatidylcdilingshe

phar maceut i cal CcONMPOSdnip@ihddBYthdfre@hiMVRniRh maialsh B ®fiviraibyalie e 6ONt i NUOUS
infusion (e.g. gLy aa?lﬁ%ﬁl‘%ﬁf res A b di AV RS CitieR th Whidh the SbRSdthdmEREEs e The

G rectal,

conposi tions may L u,H %@oﬁﬁeﬁé&&ﬁﬁﬂ%ﬁ%‘ Sy S Bilcb@I vAth soRBl| Si ons i n
oily o(r]I aqueo?:tbi’/? legl?crlﬁesggg camerss sﬁchpo his? Lp gagents such a3n4g
suspendi ng, s i ! y

i njecti on thése P“.E@’“Q’l n?@ﬁ%m £ty BOIYREO T, gm%grgﬂaﬁ{ﬁﬁe%f
presentation or BEYBydsegYeth yh!&ag %@E‘??E pPelypiiyien 2 S'fhn (}ged

preservative. Al pamit regidpss. F’(‘)‘Fheﬁ%ﬂf% H’Fé?%ﬂ"’“a (it e SFsseRt IS EPRBALR | ve
coupled to a class of biodegradable polymers useful in achieving controlled release of

a drug, for example, polylactic acid, polepsilon caprolactone, polyhydroxy butyric

30 acid, polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and cross-
linked or amphipathic block copolymers of hydrogels.

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 pharmacentical 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 infusjon (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
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i ngredient may be in powder formfor reconstitution mﬁth ?uitggi

vehi cl e. The conpounds of the invention may al so be formul depot 5
preparation. Such |ong acting fornul ati ons may be adm ni stered by

i npl antation (for exanple subcutaneously or intramuscularly) or by

I ntramuscul ar injection. Thus, for exanple, the conpounds of the invention
may be formulated with suitable polymeric or hydrophobic materials (for

gggmgl sssgpugrmi%{aﬁemgéﬁn%fﬁfg@g sEniftioh br £ n&mose%&mg plofifiblS, O as
Al ternatively thgﬂcgﬂéom rgS%%m ?Of %@né}%%ﬁﬁxﬁ &6 app |cat|on
81%? may Fmogs Xr for 113(:0(13%l t10n mtﬁasm’r?igle vgucl

for exanple in ti5e e Ointnents, eye

drops, ear drops ﬁ‘ﬁ]f’ By paLs; ?Fﬁ”é'ﬂ A &UPok es and
aerosol s, and rra?reﬁaéﬂ’("& ﬁuchéwﬁat%.f%@%ﬁmm Gpanisterpt i implaRiation{ior | i ng,
f or exarrpl e, preSEpmplpsphaatmeoysly gipiranusqylanly) of by infpmuseyley injestien. rHeRder and
emol [ients in oi memele e somposndsafite lm@mm@mﬁmmwﬁmlsw@mslw al so
cont ai n conpat i bbehydwphabivtmaserials (Hasxainple 95 anfegulsiprdngl asceptablapillorr ionoi nt nent
bases, and et hanetchoge oksiaylor @lspaingly sélaie deditations for Suaoiplecararspainglymay
constitute fivomabedaltl% to about 98% by wei ght of the fornul ation; nore
usual ly they will coOfdratitHethélfoniposifdaQty bS Qitntied VBl Bpicalabplichitonf of mul ati on.
20 For admi ni st r%&ahﬁﬂ&lﬁe%&ﬁ%f@ﬁ:h&ﬂtstc%mﬁ%ﬁb%@%nﬁﬁ&% dyerzgoﬁs@a; he
invention are coRyepl ey { 4, %?eséﬂks%ﬁ&iu Perdbs, %EJIQ onfalll ay

presentation frogglporpggtg%nvg “‘ﬁ X ?r{cluﬁm oull 2 Ep{e‘éé& vgs Jéﬁt@ of a

sui tabl e proqs ¢ Lrog! o qg;tt‘ e ] o 1ca1| lioronet hane,
di chl orotetraflu FISC}"F%R% P e 8 ?f'[ %ﬁ‘f oro:%}Iip ane, carbon
i oxi de or ot her “EUEMF B WA o copygtigeal s SE GRS S0l ¢ e
dosage unit mnayb@nEEEEhass groprraNaAlseBolergtiope, S “P W‘%‘I’?‘V@’rc"ﬁmﬁ’é"t ered
anount. Capsul esfr%liﬁﬂb‘t%?f%ﬂq@@wgéfwé"e@h‘ dhefermylation; mosearspally 818y Wilhhal er or
i nsuf f | at or maybeonftiutarp terabebt 8% baPriEkgf e fompletionni x of a conpound of the
i nventi on an@®a sui t &bt sinpuvichtion hcisielatorcthe eanponmis aerdmg te tha iy tntiolf e
pharmaceuti cal cafpasEntly dslisergkinalfeafbdmy/ofan serésdspray ptegehetion florapressmaaedt 30
effective for tr&akdeancliza) Wwilhykd @ bSa sftab® ifiRDdnt ileg. condi tion or

condi tions. | nitigdlord@abdiemethdhe, HeRRRofluSroBlGAMPAEHI Qe ublobtRineal noni tori ng
of Synptoms, SUCR IHBREMR, fpfafthddbpropat, SbdRWRIB ! &ﬂlé;@mtaua gepsral , the

compos {1 ons par ¢ > %g@a%eeiguﬁgsﬂdafmomd@%igm%s r&’a&b@ﬁj\éﬁ?ﬁﬁ&%@ i bl Sgg}’%ﬁafﬁ

d ver am ered a;l)su C ht
per day. 35 P?Z%fé%%ggn“%ﬁqm%ﬂéi%‘@@ﬂtﬂﬁ%@%ﬂ%arPPH B 02 SO PRy 1o
about 5 nmy/ kg b 1y ad 2 syilable powges bass qyeh 85 LEtpseOF §Ahar ti cul arly to

manmal s, and parti culThf PRprRAGeHERAl composifieps generally are administored in an amount
3 effective for treatment or prophylax13 of a specific condition or conditions. Initial dosing

in human is accompanied by clinical 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/ke 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 abott 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 fiom 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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expected that the daily dosage | evel of the active agent w Il be mO0. 1
ng/ kg to 10 ng/kg and typically around 1 ng/kg. It wll J ted
that optinmum dosage will be determ ned by standard nethods for each
treatment nodality and indication, taking into 40 account the indication,
Its severity, route of adm nistration, conplicating conditions and the

| i ke. The physician in any event will determ ne the actual dosage which

will be nost SUItﬁc’ﬂebbﬁgefdaée aferk A MicHts, b@iﬁ&lm*ﬁhdlknstxﬁcreé’wﬂ\érélhgﬂepﬁriésgﬁ- wei ght
and response of PR e bheRifed ABILNh S iihin RS siffeREnS G @ sel ected
actual dose can rcggﬁggngoggs g{agggpa&% Q)Fthg 1§ven Hi% éng clinical

[ m. nj

synpt ons or stan rpm; m f tration of
the sel ect ed %Q{l eﬁma%gleBEOI % éec Xveran eno% %gm%gs I‘l.]ul y, 2006 the

';;:.

5,

j

average case. Theraé'[1 c ¢ °an e %“aryrli’ g ?1 ‘% | nst ance wher&hl gher or
| oner dosage rarc}%es raprgut Wtéﬁvé?f"’&rpg’ o8 §orrPOYRd this
I nvention. For MFRY.or di sease states as are treated b t he present

i nvention, naintaini n&e%@ﬁ@m&@mw@aﬁwwm@@m generafly inibjtere ef thy er an

ext ended period &frineithyeoning kinase pBfhang afe theréfone alve nbibitere gf aytokine prodintion

particul arly enefhichiishedidted bypd$ kivase. ABifdche medvingf the danh “inhibiters bithe pr ovi des
a conpound of f oserinkghrédnine kinase pa&tard inclhded K@pYycomphrade hagineaswind the he present
i nvention are geabiligldfy3d totddfcr @ plossHatelehRp AEAIATPE b ProRDdubdiraléiafRsingd38 and
are therefore al $@hé iayietabs Rfowcyt oki ne production 10 which is nedi ated
by p38 kinase. Wthingfie, ﬂgdlﬂgitﬁafttﬂelagmﬁo%ﬁ@oftﬂamvgﬁtfoﬂ'hﬁygéseiéaﬁvefor

serine/threonis peogéé}%@e Sof%g g g nt erfere
prot i n substrai oAt N tegful) § MGP Qt
appr eci at ed t hat E} 18&10 8 t’% ngurfdﬁé% ?WBW“%%?IGB%VG é?hélg tP?/

one or rore of t F8PMEoldHEese mtﬁ?@%“ pompfsf SBU‘“’“ 1198 gelggtivelysinhih Itand/or
p386. In one ew%aﬁwp3§@+@f@@ﬁp6ﬁm§or&ﬁtem@ns éq%?cpwﬁ'@em@w@é?ry

i nhi bit the P88athic®dt ispforms arqyieagiibedinsforprarople. YEQ £9/61426, WOrBHGLFGsndVQ he

i nvention sel ect P&/441y8.i nhi bit the p380 isoform In a further enbodi nent,

t he conpounds of t he Ii & teyvn that p3tinGt actieikycan bédieldiated (lbdatly pi3faughodt t1:38/ 3

i sof orms.  Assaysbddy), paietiedsatanibe gnebiiilpehparhllpctive op Expeasgaopss dmade@in 20 t he
p38 isofornms ar Eeﬂ%s‘aﬁlobﬂﬁvéﬂi,anflﬁﬁpr@fﬁﬁmk@tmny@ﬂcgfa@]cﬁ@ﬁacoWQhQﬂél 1535 and WO
02/ 46158. It 25s &:@Matj}gﬁsﬂﬁﬁeﬁp%ﬁé‘mﬁﬁﬁééﬂahy sl @ytekiyAbdifdidd ocal 1y or
throughout the Hodlay ﬁﬁ%&%&%h@%cduﬂ-ﬁﬁra{iﬁ%m\ﬁn € TR Abdpfordiad! Ve OF
expressed, p38 kfo@ﬁi%ﬁs &Abc %ccuratdetnmentallyhlghlevcls

Accordingly, the present invention provides a method for the treatment of a
condition or disease state mediated by p38 kinase activity, or mediated by cytokines
30  produced by the activity of p38 kinase, in a subject which comprises administering to
said subject a therapeutically effective amount of 2 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 sterecisomer, 2
mixture of stereoisomers, a single diastereoisomer or a mixture of diastercoisomers.
35 The present invention also provides a method of inhibiting cytokine
production which is mediated by p38 kinase activity in a subject, .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 sterecisomers, 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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expressed or active in an inappropriate location, p38 Ki n%seucag E%

constitutively 25 expressed, or p38 kinase expression can

simlarly, cytokine production nediated by p38 kinase activity can be
occurring at inappropriate tinmes, inappropriate |ocations, or it can occur
at detrinentally high |l evels. Accordingly, the present invention provides a
nmet hod for the treatnent of a condition or disease state nmedi at ed byp38

ki nase acti vi ty, %(:lo%eg%ﬁ&mc&u%kmn% h&ﬁeﬁ@% vity of

p38 ki nase, in a’ St conpris ‘H‘m n|s gr & ect a

t her apeutical |y SP# £ ’b N hﬁg’g&ﬁg Mifa y@;;

compound may be ateqﬁ‘iifﬂﬁ%ff@fiéau %Y‘E‘faﬂ’é’l“% ‘I’ fr(‘fmgfl g?ﬂﬁ ne form or

forms, an anor pHBire BPIPMSaFYicHgIRte. B4 ‘i‘%’lf'é’i‘m"%}"Fécé FREREE, a single

st er eoi soner, S5a Swﬁquyﬁlél-@lﬂa@meﬁle@’ﬁé@ms a singl e diastereoi soner or a

m xture of di astereofﬁlemmmndss»ﬁth?h@sephe@emnmb@m@ﬁe@@@w@wt@es a

met hod of i nhi bi héen gf inkibitikh crereguiationiofip3 kinash bicih need ofiimtiibitioe dr togulgi@Boki nase

activity in a sup3safiddiated.cgiokide prodtion. ipagibularcthepmipeesis adybnadstigsierad) t o sai d

subj ect in need @fmdthdiSuch REDEMNS Eah ARIUAE Mbridkdnipds) hérses] does ahepirigs, or

cytoki ne-i nhiyfi t g, doyempnﬁaate@sum%&ze& dofiBaspihemembnlicy &1 o  The

conpound may be Elgg}agi ﬁue[{ as a single or polynorphic crystalline form or
p

e oo o or b ul lfsdh AL AL SN ABR of e GPAMERR L1 0. 0
ploms i %ﬁuman or ammglfﬁlfég%ﬁfgﬂ%ﬂsmn %r%&ﬁgﬁee rh histbif

or a mxture of S”c;‘ﬁ ats these

condi tions by _pr SHH QY '“*%fB’é‘HtRSB%ﬁSf zeg}afaefgﬁ“, z&lﬁ’oan F]%of % conpound
of this |nveﬁ§| o?PnJ‘BWW!Sh@r‘L%@ fiptgessppdroms, ghrony ‘ﬁ?ﬁrﬁfm eant a
synpt om al | evi at ?WW"%WQW‘P‘EE’W% BIYBiG Aeart fﬁluéeyﬁ%kqsﬁeend‘ﬁxegnﬁi uly, 2006
reduci ng anmount , toaicelycl kindemieninflasmstory bewreb disgase, Bbwriosiseath feitng amount
and/or a Ki nasenqumdru@n@tatng dispases dtlzheiimer]s élmqmmlensoslaéﬁevd HgtoRisn be

readi |y det er mi néiekalsy amgtrapidantainslcnsidsspilepay mutipldsylerpeiasmeurism. st9kwki ne

| evel s or obger virhgblabdves! syaitiiofs, fiscle dégendraiah, beyarpdoqnien dif@sesexanpl e, the
clinician can nogdidopérods; aRpi&( rdpehioh @B lerdf 8 GREt@Sclicd alRBiaft réjeetib@mmat or y

treatnments. The cOUDQURAEC &Eh&ﬂ,%a&fe@ﬁ%&hndaﬁ\é@ﬂﬁécﬁdh&M@ﬁn@géﬁbﬁﬁxﬁtered tg
or 1 n nee

-

any subject in Qe@ﬁﬁlzx?ft L8 e‘ﬁExeﬁc@Q dfb'iﬂe‘lﬂnﬁ RaBiaki

of inhibition or 1#et(’;)ou at,l r; 195hm glt o hﬁgs(’) &ﬂm I nI
articul ar e adm’ny. ansTenn s mmal s can
Pncl ude, foragxa ?‘flﬁﬁ §§§’¥ -1l eaef%nﬁ e S £l fifis, Lfolm s ts,

(9%) 0 ca
pri mates such as 4R &?‘l’i’é&m"% PYIig, BRUEY 2 ﬂaéfu H%}ﬂ ie(gggmg tC['lsr@rfg st
inflammatory conditions, for example, herniated/ruptured/prolapsed mtervertebr

disk syndrome, bursitis, tendonitis, tenosynovitis, fibromyalgic syndrome and other
inflammatory conditions associated with ligamentous sprain and regional

30  musculoskeletal strain, pain, for example that associated with inflammation and/or
trauma, osteopetrosis, restenosis, thrombosis, 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 (1).

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 ().

A further aspect of the invention provides a method of treatment of 2 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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preferably, humans. Thus, the present invention provides nethods of
treating or reducing synptons in a human or ani mal subjec from
for exanple, rheumatoid arthritis, osteoarthritis, asthma, psoriasis,
eczemn, allergic rhinitis, allergic 15 conjunctivitis, adult respiratory

di stress syndrone, chronic pulnmonary inflammtion, chronic obstructive

pul monary di sease, chronic heart failure, silicosis, endotoxenia toxic
shock syndronme, |nf bowel, di sease tuberculos at her oscl erosi s,

neur odegener at i ve@g%[aégceé % SHRTTy e c2ueg; 2ol progiaticsanagr, i h‘c%m’a'ls%f%i
Huntington's dis B GRS 2 hstapgipally & %’F‘Bes?%”un P PERR It pl e
scl erosis, aneur i S oke 20 irritable bowel syndrone, nuscle
degeneration, bone redofuphdramectiofdaientionerevdasamsdiod of tepammsat of g bupanser f usi on
injury, graft ¥s.anirslsubjeshentiedng frox theygrateid arthdjis estine gronigpyymenary syst eni ¢
cachexi a, cachexiiaflzausivdaiyonicebstatiaepilonngy disabe, grrendegencrative Hiesasa

secondary t o squiAkkimeradieasdHarkinsenicyiseaseradd eptiepsy Ahidhbpomprizéscadnivistdridpr osy,

i nfectious arthritissid sibfdcsif@apeasdaRy effeytive ati@f aSsvomgbader fokmue@nri ti s,

gout, psoriatic 25 ar iiithdr SspedRaf thefnvéntisyHe¥iQdR mettod bitdaintenfdfta Minndd &,

rubel la arthrigi Sanifell QifjectsuferdGARE any WhE & flnl iNGudhiRlchilohi® paiB Ghlfi@oBMROVi T S,
gouty arthritis, ﬁéu}dnﬁrsc alﬂ,‘?lgad%hk'cﬁﬁﬂ ain, héﬁfc'aﬂm&%ﬁéﬂ&%%&' ons,
for exanple, her nj Jc{a%é%% /] g;dng&q m&se gds@ cral s K syndrone

bursitis, tendoni ]%a.m tenos novi
i nf | ammat ory cona“lnbifngﬂ%t 51] ]éagm\i/\? pSth nemaggl BY onal 30
nmuscul oskel et al STPCH intgmypatory TP e?Eif | ammat i on

and/or traunt o"’é‘f”é‘Bﬁ%’i"lgé%‘fa? S“'I’JE%?@W@B?“Q“HV fifish ftyepoynt %ﬁﬁ?@@éﬁ ¥ s, cancer
i ncl udi ng breast @&%@r"ra@%%%‘&%’(‘ﬁéﬂ“@%ﬁ@%ﬁ@@“@ﬁe?ﬁ ostatic cancer,
whi ch conprises adni nilhe enmipappds phioneilaiDsuayjbe employed Rleneqrdu eqmbiriation wilf ect i ve
anount of a conpouid thefapéutic agent firithe tregtmbatiof the pboae-peetioned conditionisiigent i on
provi des a net hodafeulhr, revhemtoidirthatihthesy, @mbindfonawithrelier shetmothedpestié f er i ng
from rheumat o2al adrtadtivolly SgentdBlehifigedd S OtibiREibS theRpiEudbdidinPiol tREPReREnt
i nflammati on, chripfinfor s dotphide iR aMiniRRRnGF Ut ﬁ@@&ﬁ,coxﬁﬁﬁuﬁalbﬁom o
failure, system %ﬁﬁﬁ@ﬁ%ﬁoﬂﬁﬁa&uﬁ&ﬁ?ﬁiﬂ% heant, Tl &uﬁ{sfcﬁ'@&ﬁmla(l)
neur odegener ati ve,  dl. %ﬁ]\%s &ﬁ@ilfﬁﬁuﬁag | S"ﬁ?’ﬁ‘g be Ifi.té}&i){a ghsease,

Sard: é] on ¢

epi l epsy and cancgr wﬂe%a Lsdscah Golon cancer, | ung cancer and

prostatlc canf E()earr )g eril Aﬁiy Ub&&Ct a
th Cicalfy oFfenss éﬂ%{?ﬁ% Ty LR ) & &m&? furth
hrsgeut o' B S RO
ani mal subj ect SLPFﬁ@?qt?ﬁ‘gnPlidﬁrFP PebisumERe Brstedombinpd therapeatis offeet. Exawles 85 s,
chronic pul rmna@herPﬁanamﬁﬂﬂwﬂ@ﬁg@m@l@bwbamlvﬁqumbmﬁ%n‘Jﬂthsease

chroni ¢ heart compounds of formula (T) for rheumatoid arthritis therapy include:

30 immunosuppresants such as amtolmetin guacil, mizoribine and rimexolone; anti-
TNFa agents such as etanercept, infliximab, diacerein; tyrosine kinase inhibitors 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-rheumatic drugs (DMARDs) such as methotrexate, sulphasalazine,
cyclosporin A, hydroxychoroquine, auranofin, aurothioglucose, gold sodium
thiomalate and penicillamine.

._
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45 failure, system c cachexia, glonerul onephritis, Crohn's g: gﬁggnd
cancer including -22 3 July, 2006 breast cancer, colon ca cancer
and prostatic cancer, which conprises admnistering to said subject a
therapeutically effective amount of a conpound of fornmula (1). A further
aspect of the invention provides a nethod of treatnent of a human or 5
ani mal subject suffering fromrheumatoid arthritis, asthma, chronic

pul nonary inflqgﬂghhgn, chronic obstructive pul nonary di sease,

neur odegenerati v ISease, Al zheinmer's disease Par ki nson' s di sease and
epi | epsy which conprise adntnlst I n eutically
ef fective anount o{]{;ﬁ PH F@fmglufhﬂgi mb° %?ﬁer% énﬂ&% o t he

f
i nvention provi &% ‘°1PY°8 A oy Beagerig e %ﬁﬁﬁya&aﬁc’l subj ect
suffering from dfy éreﬁﬁccﬁ‘g-nﬁt‘??f&‘t

Febﬂrlﬁr?‘: par n et of
anal gesi s, neur onusci¥S P?Pd“ﬁ@ia‘?i’éd]ﬁ et 4papdD: %‘E’hggz ﬁ'glsi’r"ﬂ' oni ¢
inflanmatory patAouRaesef @@nvﬁile?ﬁoééfpb‘é’épfﬁtlr%‘@méﬁpqrﬁgﬁﬁ@tl&]d arthritis,

post operative iPdtéctiomBange 9ot 235to330meur opat hi ¢ pai n, di abetic neuropat hy,
trigem nal neural gia, post- hepatic neuralgia, inf I anmat ory neur opat hi es
and m gr ai neipai hteinediited® FPTHIGBEN-ivwl iymetlivbricatinamilesai d subj ect a
therapeutically effective amount of a conpound of forrmula (1) or a

phar maceut i cal | y accéBrabricotiaic teid (20804, 0 0mmbl) srekshted Frefhydnihivorids of
formula (1) may daeridardng)foc. sHro Mkthe tdaction waoattowadito cosl taviobim tengietabire 4dder apeut i ¢
agents for the tiheaisstiod! chldide apiraediitnvanac. Thabiticons distavedrar ti cul ar,
in rheumat oi d aréc&ﬁﬁet(hﬁl)té}% Im&RHRIAAY 1188 Wi kitevodaieabbtier apeut i ¢ 20
or antibody pgenshoms RMbAALE % &mpl @@rb&ﬂoﬁxbﬁrsﬁﬁéd%mﬁ&@&ﬁ&tdﬂﬂem the

t t Ic
conmpound L,f”vfec”,rh& A ff%fgrﬂﬁa‘?r AN wfgb?gﬁtg‘;g& i ve
t. Th |1
ggt?lnve ag:nt:(()rs?o ng% nfgﬁ %@?‘h para ;/T?g(r? if\i;tzeny

adm ni stered ser}“a}‘atel y, this may occur separ ateI y or 25 sequent lally in
any order. THe armunt s of the corrpound(s) of formul a 1) and the other
pharmaceut i cal | ylntermes g 2 amifgengs of adm nistration
will be selected in order to achi eve the de5| red comnbi ned .t herapeutic
effect. Exanples of Sdiereeniqefisie ﬁ%@:@mmﬁzal%’?ma]&t"ﬁﬁ/ feagdatmeluximibionyinay be
enpl oyed i n contshlesfe @mivot Hus. dbarreciod yanslloned mepel tq roymitenperehetandt oi d
arthritis ther apie éxoes tderyl Gbrideenapogeppdeyacme. Thetesidee vardissaledin guaci |,
m zori bi ne azed rOMX2hK),pesnisiitel (123HNRU1 (agpaol) sd Sadhim cesboabta (f@boGprere
infliximab, di acaiditeihelyi@ml Mo khiliof @ad sifbddt kadhbtedpeedture for 4hrs, filtered

and the filtrate reduced to dryness under vacuum to give 6-chloro-N-(4-

methoxyphenyDnicotinamide. NMR: §H [*Hs)-DMSO 10.37,(18, 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-methoxybenzyl)nicotinamide

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 thiony! 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 [2Hg]-DMSO 9.29,(1H, 1), 8.88,(1H, d),
8.28,(1H, dd), 7.66,(1H, d), 7.25,(14, t), 6.90,(2H, m), 6.83,(1H, m), 4.47,(2H, d),

40 3.74,(3H,s).
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as |leflunom de; kallilaein antagonists such as subreum inferleukin 11
agoni sts such as oprelveldn; interferon beta 1 agonists; iéhé¥;ﬁéé§ aci d
agoni sts such as NRD-I 01 (Aventis); interleuldn 1 receptor antagonists
such as anal dnra; CD8 antagonists such 35, as am pril ose hydrochl ori de;
beta anyloid precursor protein antagonists such as reumacon; matrix

net al | opr ot ease inhibitors such as cipenastat and ot her di sease nodifying
anti-rheumatic drugs ulohaaalaalne
cyclosporin A h ' e —, aeld sodlum

t hi omal ate and pem C|m e, rgcoac?dwn}/ 0. mn@ol gglgiSat;l'elﬁﬁ,

| [ 1 th
Seape of the | nveRP %r{bvqf?i wgg shehelourl o gebl oo 4Py e ‘fia&ge :
or are prepared gft" Faée Y%Wlf@ﬁ%?‘ﬁ’?@’”‘é?%ﬂ
conducted on & cAIALE 3Teehy ]@hW%beﬂééﬂmﬁzﬂﬁﬂJQ)wm‘gPD ﬁ‘IhB’% Rat e of

3mynin, |njecti owalV@latPrféoomg)B’ErAad@dtqtb?ﬂﬂvﬂl@hp'@Faﬁa&tr%“ﬁ‘ﬁmaIWect i on
Range at 215 to 38QmmiurdfOr s, Slterediindtilee filtrate reduced to dryness under vacuum to give

6- Chl or o- N- cycl oprahfoyd-Nes-methpisdplidnpiaminotenzyhaBetemiviec SMR1 51 [46]-BME200ny,
0. 99nmmmol ) was heatsaegimt), 8.4 (10X dj, 8.28,(1HH ad)) 7.6 (L By d)de23(2HLt), 7f10(1IR shhrs. The

reaction was ml | ovR@1HQ1)CODL(1HQD) 4FRBEANEIAEEIsE and  the excess thionyl
chl ori de evaporated under vacuum The residue was dissolved in acetone

(4m), cyclopr Opﬁéﬁﬁﬁé?ﬂ%t@@ @-%hiolﬂa-fﬁlm%me}uﬁﬂﬂﬁﬂghﬂmi@oﬁhmmat e 15
(500mg) were add € solution € reacfron was stirred at room
temperature f Or 4hr S@de;ﬂohﬁstﬁﬂc AW26036, 6.09nkrhal} washeses eoflioindhipigss under
vacuum to give %i % orG¥G! O ARV RIS WHAGO LN RTDAE teRPeriufelaf®M SOl i d.

NVR: SH [2 H6] 391 Gﬂﬂﬁﬂder% oﬁa‘te’z)i:im e} j;g) The res@d%ew ssqpved n

3. 14, (2H, .

v | m. iate 2:
6- Chl or o- N-(4 rre TRy J‘ﬁ{" iy [%901{;1?5 dg%grrg,
0.99mml ) was he&t wges ‘?‘l }u O%h’ﬁ]c?‘g onvﬁsnfnm? s. The
reaction was al | demraige oo, tﬂHefF% thedimats nod Ssn Ei— i onyl
chlori de evapor atedilomiid?- (yaehyipperasie] yicrds: [R/ L]

(2m ), p-ani A0di 1é-62,028 88951 Hodad B3, (lﬁnéﬂ)s&%h(%didr"ﬂdh%t@ 73@6@%@5‘)’V\er e
added to the sol Gt286H, mihB1G@EHC), 8173346 s)s2.5¢-2.201(3%% b 3oh(Femper ature for
4hrs, filtered

Intermediate 6: 4-Methyl-N-
[1,3.2]dioxaborolan-2-yl)-benzamide

25 3-Todo-4-methyl-N-(3-pyridin-2-yl-phenyl)benzamide (Intermediate 7) (83mg,
0.20mmol), bis(pinnacolato)diboron (100mg, 0.39mmol), potassium acetate (97mg,
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]1dioxaborolan-2-yl)-benzamide as a white solid (31mg). LCMS: retention time
3.69min, MH" 415,

35  Intermediate 7: 3-Todo-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.
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and the filtrate reduced to dryness under vacuumto give 6-chlorgo-N (4-

met hoxyphenyl ) ni coti nani de. NVR SH [ 2H6] - DMBO 10. 37, (1H, ByJuly. 8906/ 1 ()
8.34,(1H, dd), 7.70,(1H, d), 7.66,(2H, m, 6.95 (2H m, 3,75,(3H s). 30

I nternedi ate 3: 6-Chl oro- N (3-net hoxybenzvl)ni coti nam de 6-Brononi cotinic
acid (200nmy, 0.99mvl) was heated at reflux in thionyl chloride (2m) for
3hrs. The reaction was allowed to cool to roomterrperature and the excess

Do (B )+ 9 et A gag%es%ﬁ%@%gg? mab%eﬁ?ﬁ%%ﬁf i d"sf%(ﬂwé%%a{Q >

500 dd
o e o dPa AN N pgdmgewsedﬂdmynreiimunder

vacuumto give 6-7 H’I(Hﬁ[@ 133,05, Pe7-RoUHpmh 201 3. ot i nani de. NVR ~ SH
[2H6] DVBO 9. 29, (1H, t) 8 88 (1H, d), 8. 28 (IH dd) 7.66, (1H, d),
7.25,(1H, t), 6.498 = yeloprobii-4-my 44,5 Btdrapgpthvi0 3. 74, (3H, s).
-24 3 Jul y, 2006 relm-z 1)-benzamide
6- Chl or o- N- ( 3- net hyl sul phonyl am nobenzvl ) ni coti nam de 6-Brononi cotinic
acid (200ng, 0. 99molY-Cxelgprhpykf deflogitmetksfifiensamide (nbermogldte D1 te; B Gémpdinl) f or
3hrs. The react i bis(rivmacodtd)diberdn (185e,JHEmmol)rrommivng agpatedl.09% 15 2mimol} dnd excess
t hi onyl chl orliode Pédizippf @bmg) windlented st8atin DMIE(30@b ifducsShiva Thekoskdl ved in 5
DCM (2n), 3-net h%rﬁmlurahmy%mmﬂm%m&m@@@ﬁmo&&hmrﬂﬁ)&lﬂte@ﬂda sodi um
carbonat e (500nD )y WeyiR eSO ah BaBQt Kith O0V%).] TBe SRRk R BvpSsted bk €d at
r0Om  t enper at Ur gt Aaud Bationt HdEﬁa@ﬂnPdﬂ&'th'c Aidh i it OGRS Qo Gley/ nESS

under vacuumto

6- chl or o- N(e.15 %é"%% M'm ﬁg%iéﬁe ]‘Fﬁl"lé;jd‘ b‘:;” ””%eﬂzﬁ‘fl%] DVSO
730 (IH ) 1 10 B 2%1 f(lﬁré“ e %@1 S

| ntermedi ate 5: 82 N-[2 (4- met hvl pi per azi n- I-V|)phenvIIn|cot|namde
6- Brononi cotini c aci d (200rrg, 0. 99mm|) was heated at reflux in thionyl
chloride (2nl) f btermediat ol g grzamide: ool to room

tenperature and 15 the excess_thi onyI chI or i de evaporat ed under vacuum
The residue Wls di ssapderdimethylbengoic apid (1.0g, 3.8mmol) was heated at 80°C in thionyl

1- ( 2=ami nobenzy| yhlaride€iOml) for Pas. skhe neactiop0Bsgllowed tbeahdd Joomyiempstatire and
car bonat e (500ng}hewsress thiduié dloriieteapomtzt uddeoracmifth The eaiine was dvastveskinr red at
room tenper at ur BChof 0y Srclopropyl i anel) tdisodiinh icarhdrater(2 Ag) etk &ldedds yness
under vacuum to @ie¥slution. The reaction was stirred at room temperature for 18hrs, filtered and the
6- chl or o- N- [ 25( 4fifiehodubddR6 tidddsSnddetiadunRO T rbdidu Hat RRATAEEwitHNMR: topive
[ 2H6] - DMSO N-cyclopropyl-3-iodo-4-methylbenzamide as a white solid (1.1g). NMR: 8H [*Hg]-

DMSO 8.46,(1H, d), 8.24,(1H, d), 7.74,(1H, dd), 7.38,(1H, d), 2.82,(1H, m), 2.38,(3H,

s), 0.67,(2H, m), 0.55,(2H, m).

30 Intermediate 10: N-Cyclopropylmethyl-4-methyl-3-(4.4,5,5-tetramethyl-
[1.3.2]dioxahorolan-2-yl)-benzamide

4-Methy!-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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20 11.62,(1H, s), 8.95,(IH d), 8.32,(1H, dd), 8.25 (1H d A H d),

7.34,(1H,(n), ;.28,(1HF n, ;.10,(1HF n, 3?73,(2H,(s), éi§E£Q£§5&%8H, L),

2.12,(3H, s). Internediate 6:

4- Met hyl - N- (3-pvridi n-2-vl -phenyl)-3-(4,4,5.5-tetranet hyl -

[ 1, 3, 21di oxabor ol an- 2-vl) - benzam de 25

3-1odo- 4-net hyl - N- (3- pyri di n-2-yl - phenyl ) benzam de (I nternediate 7) (83ny,

0. 20nmol bi s(pin bor I etate

e e e e
rs. e coole ond-elu

(1 Oy, silica) ange %tf@f%&@ﬁ D> LG trd SeA2E 9. E%@Hff@kaﬁé%i’ i ent (0 to

10099 . The sol veRe£Z{gEk mo evaporated fromthe product fractions under
vacuum and t hé reS|due trlturated W|th ether to g| ve

4- et hyl - N- ( 3- pyid ita Sthyldi 3.3 kg
[1, 3, 2] di oxaboro&h&ﬂ%}ﬁ@]ﬂdﬁn de as a Wmte soI [ d (31rrg) LCVE:
retention tinme 3.69mn, MHt 415. 35 Internediate 7:

3- 1 odo- 4- net hyl - N- ( 3ApMP&ﬂ%H4&5\ﬂ-wWﬂyl-Dl5@ﬁw¢@elan-3=yl)fb@mi4miéﬂa@é benzoi c
acid (154ng, 0. 5%.63madl), REA &l 88nmm8]) Gnd HATHI (2054, 8.02hool) deae (iBsvlved f or
3hrs. The redot i orDMES0ai) aad\veiiiret @t i6@0 temparatiedsn 15N c2-Amiticchianld t he excess
t hi onyl chl ori de(seviage0anedl) was edded 8@ theRactidiatifreidt thof temSerdtirs ®0l ved in
acetone (3nl), 21dp3nB TRABRENWa) B¥pdrabd\Bdé VORIH andihd RaFHdh barfiidhed 0di UM
carbonate 40 (4oﬁ’éméen\éﬁ15/ﬁac@c&lg?ﬁoﬁaﬁaﬁch€m§@ddﬁ)' GI'EeorEElﬁc &G ds Qsne@wigt i rred
at room t enper at {4, b dul B ik dHon ﬂe({]n&%bgﬂdfﬁgjiﬁﬁ to

dryness under va s‘ﬁl ﬁw\é\o@\§ tevaséglv E{r ered
her
5 %?;Jr

t hrough a bond e 2006 5
‘%‘F"e GFP% W% M&Y?P‘&fe* E‘m& PE’&H‘?
f oam NI\/R

The sol vent was % ngs to give
3-i odo-4- nethyl ¢ %" aps/reihyt gpstate

SH CDC13 8. 70, (frgtiopsrupder gacynm tq 41585 tetrgrpethy]-{1,32]gigxaborglgn-2 -
7.79-7.75, (4H, n)i(thlazolsveylmqntzmmyie(1729MM$4retaytwnf;rm%6§@Hmﬁ3452N§;ﬂ3 (3H s).
| nt er nedi at e 28: BH@IE}BMSGMBSALH}@L BJ2.(1BL 48.08,8 H5dd) St Y6e(ihB1 v 35,(1h, 1),3, 21

di oxab or ol an- 2- v.§,flHedx 264,381, &; L4 (128D sppyl - 3- 1 odo- 4- net hyl benzam de
(Internediate 9) (1.1g, 3.64mmol), bis(pinnacol at o)d| boron (1.85g,

7.28mol ), pot asmtumeaﬁ&tﬁt Q-Mdth -N55ng) were
heated at 85C i nigdViad ‘mide reactlon was absor bed

onto silica, applTed -erut (10g silica) and eluted with

25 4-Methyl-3-(4,4,5,5-tetramethyl-{ 1,3,2]dioxaborolan-2-yl)-benzoic acid (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 15mins. 2-Aminothiadiazole
(810mg, 8.01mmol) was added and the reaction stirred at room temperature for
18hours. The solvent was evaporated under vacuum and the reaction partitioned

30 between ethyl acetate (250ml) and hydrochloric acid (2N, 150ml). The aqueous was
exiracted 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 colwmn chromatography eluting with
cyclohexane / ethyl acetate (4:1 then 1:1). The solvent was evaporated from the

35  product fractions under vacuum to 4-methyi-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: §H [*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, ), 1.34,(12H, s).

m
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an ethylacetate / cycl ohexane gradient (0 to 100%. The sol vSnE ﬁi‘m
evaporated from the product fractions under vacuum and th

triturated with cycl ohexane to give
N-cycl opropyl -4-net hyl -3-(4,4,5,5-tetranmet hyl -[ 1, 3, 2] di oxabor ol an-2-yl) - ben
zam de 15 as a white solid (650mg). NVMR SH [ 2H6] - DMSO 8. 40, (1H, d),
8.06,(1H, d), 7.76,(1H, dd), 7 23, (1H, d) 2.82, (IH rr) 2.48,(3H, s),
1.30,(12H, s), O. " ‘ Nt ¢ )

N- Cycl oar onvl - 3- | r‘nlcﬁa T b s e v o4 ey T : ei d
(1.0g, 3.8mmmol) 8OC|n thlonyl chlorlde (I On1) for 2hrs.
The reaction was aI I O\Na IB

r.at ure exc
thionyl chloride g at j g% _g‘él%?@ﬁlbﬁ?gft;&g’r“ﬁ’oaﬁ%ft g;%ip?% Eﬁ in DCM
(10m ), cyclop i %xgﬁ added to
t he sol ution. gf X”rdl‘ ﬁ%’@ &Jfmmal) mPMF gefml) T&flﬁtr’g@% 20Pg%hr s,
filtered and the B cpplpd seagtign watpbeasbediopto giligaend onlisdtora bead-elutfsiliorn 808) esi due
was triturated wi ¥ ebifedavithagydphprane \ethy} edetntrramsiiant. SThie product frpntipkavdsenzani de
as a white solid oncentyted tE va@im| GbsoBpd inDNB(48mY) @nd tebétedddith 8. 24, (1H, d),
7.74, (1H, dd), 7.@ﬂpi@mplatd)djboﬂm&ZMglF:Q.S?Iﬁ)mol)Zp(Bﬁsi(uﬁIabetat&()%,ﬂg,moﬁ’lm(nﬁljl, n,
0.55,(2H, m. 180 dndPeChHEpgf @temgd, @:306mmol) at 80°C for 23 hrs. The cooled reaction was

N- Cycl opr onvl met hybkoréedrbatoliitica dad(afpifed to tomé-hutsqiMa V4 10g¥ and eluted with a

1. 3, 2l di oxabor ol %Smlgh&laﬁe/ la@l%&htg adient. The product fractions were concentrated under

4-Met hyl - 3- (4, 4, eﬂl 3%42]5% Qﬂﬁc[ §Qd?ox¥ 181@? Qi ¢_acid

(I'nternedi ate 17)];5’?] te n _ TU (3. 05g,

8. 02mmol ) wer é ?:g ]f%)g 7;;1 Bd tr}latlﬁre for

35 15min addeéa and t he
L g@m e

reaction 18hours The sol vent was

—

evapor at ed under vacuum and t he reactlon partltloned bet ween et hyl acetate
(250ml) and wat erliieomadiate 143, 8-14-Methgdd rtetrampathyldL2ldioxphaxoland vl h| or i ¢
acid (2N, 50m) i bi car bonat e (1I\/l 50n1 ), then dried

(magnesi um sug{s)hat e) and the sol vent evaporated 40 under vacuum The

resi due was or bed Yriddedsr4-pethylphsayistenheneciamge temrdiate 1 QiR 648,
chr omat ogr aphy el a4mmpvbis(hingacelatsdrithosmd 2.1 3% B Aimmel); @otassiuny apetafe (82%ma, sol vent
was evapor at ed f&4imnichemgPdeippf (B t2ngg 0.8 smelhid EMEQOml) metethegted/a 80°C
N-cycl opr opyl nmet Hiil 208rs- Zhe Soltd refctiod @@6abSorbed onto silica and applied to a bond-elut
met hyl - 3- (4, 4, 5, Fsilieaf 1opyRideited with3, cfdichieRatn b aby lhevtaterydiont. ViR pRsAste (1. 730) .
LCVS:  retention fackdRs werd tohcBatrabditindbt GaculdyRisscHed i bir-(2IVE dnd rédel dith t)
8.11, (1H, d), bis(pinnacolato)diboron (1.77g, 7.0mmol), potassium acetate (687mg, 7.0mumol) and
PdChdppf (143mg, 0.175mmeol) 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-y1)-
phenyl]thiophene-3-amide. LCMS: retention time 3.65min, MH" 344, NMR: §H
[*Hs]-DMSO 9.99,(1H, b), 8.35,(1H, 5), 7.90,(1H, d), 7.85,(1H, dd), 7.63,(2E, m),
7.14,(1H, d), 2.42,(3H, 5), 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) wete
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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7.82,(1H, dd), 7.26,(IH d), 3.12,(21, t), 1.32,(121, s), 1.03 ( :
0.42,(2H, m, 0.22,(2H, M. Internmediate 11: 33 Q“IY’%OE’W)
4- Met hyl -3-(4,4,5,5-tetramet hyl -[ 1, 3, 21di oxaborol an-2-yl ) - N

(thiazol -2-yl)-benzam de

4- Met hyl -3-(4,4,5,5-tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-yl)-benzoic acid
(2.0g, 7.63muvol), DI PEA (4mi, 22 89mmol ) and HATU (3.05g, 8.02nmmml) were

di ssolved 10 in 75411% Eld dgre om t enperature for 15m ns.
2- Ani not hi azol e ( ’gﬂ g'rg) g‘éﬁﬂ hde Sg‘g‘g eﬂ (@Fﬁn??% at
room tenperature ¥ &5pdee °es °51 ‘°9\/H§”é’9 QR el um and
the reaction partﬁihf?' "ﬂ Sfite Geldt Biesolvonyaggvepgidedamathe (50n ) .
The organi ¢ phasePmet f%ﬁ%‘ﬁ’éaﬂw Y%““%V@F%%@d?qod‘ ’&g‘bﬂp 32!‘11) 3-gapiic.and aqueous
sodi um bi car bohat& NS weterioniime 3¢5 ki, ME 328. Mrﬁéﬂdm&ﬁ%ﬁ%ﬂﬁt@) and the
sol vent evapor at etBofhded), 8.28LHnd), (1 Ha} 7366 Hhadd), 7.203 B Be@oBHitod)si | i ca and
purified by flasR.38dBHMy chr omat ography eluting wwth cycl ohexane / ethyl
acetate (4:1). The solvent was evaporated fromthe product fractions under
vacuum t o 4- et hythtefmédlaté 15 N=8-2sdoarBbihyibhdndnhiophsedxahias ol an- 2-yl ) -
N-(thiazol -2-yl)-benzamde (1.72g). L - retentiron tinme 3.66mn, Me 345.
NVR: 20 SH [ 2H6] - DMSOrHigptehe-%-tdiboxiplic achl. (325 11#5nthal) 8d GA.T{AE154d) , 7. 56, (1H,
d), 7.35,(lh, d),21.45me8l)d BMFSmiPwed stindltlat r6om teperdtude ¥t smink. HOBtrer medi at e
12: 4- Met hyl - 3- (42.4g, 21 25:h@bH,A0BEI N haeﬁnﬁmﬁhn%](@'bgéﬁgﬁﬁ:ﬁéﬂf%d?i}wﬁs\ (N2m),

(thiadiazol - 2-yl )6'413%151@%{% J:a%d and the rcact:ﬁl;snrred at room ;Eemture for 16hrs, The

4- Met hyl - 3- (4, 4, 3oRad &k 2%ahQ caC|d
(2,001 O daplohy L Pl ge%ép el

i ssol ve in c re

2+ Ani not hi adi azolE A H ph’eﬂ‘ﬁfﬁ#@w LS FaHhst red at
room t enper at ur e ongagid (&N, 73mi: et (R %@WQS’H}'%&W& BYESUUmM and
the reaction par tifigd @Greersiym yiphatR)and ehserhed ontosilic.cThezdion#ss anplipdig dir ochl ori c
aci d (2N, 150ni ) . finshesilicq aelwum andeslntedovithrexelohsnangy ethyl ecctajd @dleThe eolyept was250n1) .
The conbi ned ¥r gamiporated foacthepro@icefragtions dndef vaegme®igineds(3Hpdet-e) and t he

sol vent evapor at ekthyipHenyl)thivphenn3-ahtide. LENS teentivh sime 36Smin) B Gi4.aNMIRE i ca and
purified by fl asBHIHHMVST 100061 B0 AEN(1E i 8.29(1W, HH7.7608 abexeayer/ et hyl
acetate (4:1 thendlyél,axles, $9¢ﬂgna),y\@45(3gv%por ated fromthe 35 product
fractions under vacuumto 4- 5 tetrarret hyl -

1

[1, 3, 2] di oxa%rolmf- ltd ‘ . LCVE:
retention tine : b),
922, (IH, s), 8.8 738(1H d), 255(31 s),

1.34,(12H s). 3-Iodo-4-methylbenzom acld (IOg, 38.16mmol), bis(pinnacolato)diboron

(14.5g, 57.24mmol), potassiutn acetate (18.73g, 190.8mmol) and PdCldppf (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 orgamic extracts were washed with brine (500mi) 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 [*Hs]-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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3 July, 2006 Intermediate 13: N-f4-Methyl-3-(4,4,5,5-tetra | -
21di oxabor ol an-2-yl ) - phenyl | - 3-furanfde rge&t% szJO%
N- ( 3- 1 odo- 4- et hyl phenyl ) - 3-furam de (Internediate 15) (2.5g, 7.64mmmol),

bi s( pi nnacol at o) di boron (2.13g, 8.41mml), potassium acetate (825ng,
8.41mmol) 5 and Pdd 2dppf (312ng, 0.38nmol) in DVF (20ml) were heated at
80C for 20hrs. The cool ed reaction was absorbed onto silica and applied to
a bond-elut (silica
gradient. The propu s S isa

in DMF (40ml) and—teacted Simac ‘ ato)d| boron (7 76g, 30. 57nTmI),
pot assi um acetate (3. CI 2d 249 06mmp1l) at
80C for 23 hrs. The C%Q(Pm orl‘a% ?rar%( ‘%fﬂ%ﬁ F{ %‘\ appl i ed
to bond-el uts (s@qﬁﬁéﬂ "éﬂ‘ gt hy|
acetate gradi @ db‘BﬁE °F‘?a3t1 5@ W%ﬂ%%@m(?y%asnéfﬁﬂé@d vacuum to
give N-[4-nethyl P Py augl the regqtipn Fraghegtpd EWPZWFRW‘ESHSP@P@W‘Z&

phenyl ] - 3- f ur ani él@houm%erqa@wemaﬁmbﬂ SsolBRremovRA-fr VBR@: TM%RBId‘SH [ ZHB] 15
DVBO 9. 86, (1H, b)vas gkeaap (il ¢hlorpfaim (1$0I81asmsI@QW(t!2v-1ateirt¥x10¢mD'ﬂnt(liriﬂe(lﬂ}lml),

7.14, (1H, d), 6468l opdrhagnysiunPsulfite,(fleted s1)d, solier® Onot@Hn vaduo. Tivtresidwedi at e 14:
N-[ 4- Met hyl - 390( 4 wdés tiriGied Bt dolummed dhipinafograghy 2w cotabaeateapcldheidny to 50:50

phenyl | t hi opheneciBylagetsl€cy2Bhdtaticd- TOGG N{aBRkEMYILIPALDS-b-haphene- 3- am de
(I'ntermedi at e 16)1,{Adiodborolaf-204)FHhyt}-2-Prdfi@h- 1RGN AP A QP hit do1ii3J,
8.41mmol ), pot as&ﬁm m&gtx,@:m  2on ti mlmw TR 86 PRhCt, %120,

3@2’821523 bleg Igrl\]/f% §§1€ g‘ffﬁ @t)afﬂ?g zeol?(gitir‘ﬁ(sé%@ qgiﬁ;&j[e:ﬁél on

eluted with a cy ent The pr oduct 25

fractions were concentr at ed IV (2 and
reacted with bi Syermediatedd: NS Rethyiphonyl)-2-pyrgelam v P acet at e
(687mg, 7.0mmol) and P 4 Cf 16 hrs. The
cool ed reacti on was '(91 % g '18‘8’1%° ng”% nd- el ut
(silica, 10g) anti@mg ’é ZW(HQO% Vasheped#t 80 Griddftent . The

product fractond aeesehers pleenfor Weﬁxwwaeleﬂmﬁ% poyed in vacuo
N- [ 4- met hyl - 3- ( 4andgl s> residuetvyag Hipategd| with tiethe g jethie ReDld r Bhea pojid was
phenyl ] t hi ophenec@leden bydiltraticvend drigd eneeugro giveld-(Bicd8eimethyldbenyB424. NVR:. SH
[ 2H6] - DMSO 9. 99, fyhidlidib)l-yl-Soiibotinkddde 89 a pale. yollyw( sbiit] (1)3g, [Bo@im)( IEHSAd) ,
7.63,(2H, in), rétehtdon(tidd 2. 7) min2MH204. MR SIH [*Hs] SDMSQ H.2801H, 3B Ao Ey nedi at e
15 N-(3-1odos4-apsvtiphenyhl a¥x oy an @8, dd), 6.97 (1H, brd), 6.88 (1H, b), 3.45 (2H,

apparent 1), 3.09 (2H, m), 2.35 (35, s), 1.98 (2H, m), 1.82 (2H, m).

3-iodo-4-methyvlphenvl)-isonicofinamide

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

30 diisopropylethyl amine (10.9ml, 63mmol} and 4-iodo-3-methylaniline (5.00g,
21rmmol) in dimethylformamide (50m!) 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 (3x100mI)
and brine (100ml), dried over magnesium sulfate, filtered and solvent removed in

35  vacuo. The residue was purified by coltumn 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 MH 373, NMR: 8H
[*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 (34, s).

40
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3-Furoic acid (2.4g, 21.45mvol) and HATU (8. 15g, 21.45mmmol DME_ (25m)
m 3-

were stirred at roomtenperature for 15mns. HOBT (2.9g, 2

i odo-4-net hyl aniline (5.0g, 21.45mmol) and DI PEA (11.2ml, 64.35mol) were
added and the reaction stirred at roomtenperature for 16hrs. The sol vent
was 40 evaporated under vacuum and the residue partitioned between et hyl
acetate (100ml) and aqueous sodium carbonate (10% 100m ). The aqueous

| ayer was extractlef(g W L | _and. t he conbi ned organic
phases washed wi Tyerc =4 methylnicelinamidé  75n1) , wat er
(75nmL) and brine (75”&231“ The OF gan Eoo%h cﬁ) dr.i gaged(afrrflgne5| AHm sul phat e)
and absorbed ontaq SI ‘g}hé ﬁé cfi SI?I ca, col um
and el uted with ¥9% E’o( 5 Eg ‘&gﬁ_ E;r?sﬁ‘é‘mégw WAL

evaporated fr om AN u@}ﬂ 550 vedm

N- ( 3- i odo- 4- met hteane kir ’cgccfpmpa e Fodiymygarbynaio i n MY
328. NWMR: SH [2H rgadgipd msomwn 'Iﬁe%ch@massilpedﬂwmppm@)efor
7.80, (1H, t), 5,(filtered dut) the ﬁlt@@ rqdnged togdryned voder (o dp) give GeldFoPBH, s) .

| nt er medi at e 16 cmqp&pwmmmmepnenyan) $oltil AR BT (3HarHMSO BRB2,(2H,

Thi ophene- 3- car bayy8.23(1Ecdd)l 7(63,( g, 322, (2E5 mirh 01, (1HNa), BAZPH, &), 10629,(2H21. 45mol )
in DMF (25nml)iowerns). stirred at roomtenperature for 15m ns. HOBT (2.9q,

21. 45mmol ), 3-iodo-4-nethylaniline (5.0g, 21.45mmol) and DIPEA (1 1.2m,

64. 35nTr nol ) wer e GeoeleMathdd Ahe reaction stirred at roomtenperature for
16hrs. The solvent was evaporated under vacuum and the residue partitioned
bet ween et hyl 15 é6drehatie@tifit 6d]108mg Odguet)yes bathd ari5¢@ mbioatl ehlfdd¥% 1005) .
The aqueous | aye(0.6%as) foeXionac Thokxedss thioaylRybrideowess ataporaed bydeavachninhadc onbi ned
organi ¢ phases wathedinatiddived HADCMItnaly. i T thi€ bdlutiod NmiredX(D5mmos tadd soditmd) and
brine (75n) .15ThgarBdndid M1 0 W6 adid®and e reudtidn Fe RQSdd MRoS i Rfabke AN
absorbed onto si bhgf: ThBfea on'v&@ﬁl\{@eﬁaﬂ@ﬂbfe@iqué@asﬁedvﬁx{hmsﬁé&ﬁab&%Urm and
eluted with cycl GREXING whunileyVhre Mol ofirhihstd givdBEaspla@Ent vas 20

evaporated from oL S i1 Factions under v &¢lum to gl ve N-(3-iodo-4-
met hyl phenyl ) t hi op ene-3-amde. LCMB: retention tinme 3.69ni n, MN 344. NWVR
8H [ 2H6] - DVBO 1¢—-06—21H—b) 8- 34— 1H )-8 20 Irt—eh——F-Po—fFH—dd) ,
7.66. (1H, dd), | GompowdH  dd), 7.30, (U4MBs 2 34 (3H, 4ME28 ReRMPNRG at e
17: 4-Methyl -344, 4,5, 5-tetranet hyl -[1,|3, 2| di oxabor ol an-2- Yl ) B8§zoi c| aci d
3-1 odo- 4- net hyl enzoi c_acid (10g, 38 l6mml ), bis(pinnacol at ¢Ywinkiso
Intermediate 22: 6-Chloro-N-(3- | 3-methyfbutylamine 227 292
methylbutyl)nicotinamide

Intermediate 23: 6-Cﬁ.loro-N-(1- I-cyclopropylethylamine 225 | 2.65
cyclopropylethyl)nicotinamide

Intermediate 24: 6-Chloro-N-(2,2- | 2,2-dimethylpropylamine | 227 | 2.82

dimethylpropyl))nicotinamide

Intermediate 25: 6-Chloro-N-(2,2- | 2,2- 225 | 2.67
dimethylcyclopropyl)nicotinamide d:mcthylcyclopmpyiammc

Intermediate 26: 6-Chloro-N- cyclopropylamine 197 219
cyclopropylnicotinamide

Intermediate 27: 6-Chloro-N- cyclohexylmethylamine 253 | 3.18
cyclohexylmethylnicotinamide

Intermediate 28: 6-Chloro-N- cyclobutylamine 211 | 251
cyclobutylnicotinamide
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(14.5g, 57.24mvol ), potassium acetate (18.73g, 190.8mmvol) and PdCIdepf
(3.12g, 3.8mol) in DVF (2005) were heated at 80C for 21h2sJulyng008) yent
was 30 evaporated fromthe cool ed reaction under vacuum the residue

di ssolved in ethyl acetate (3005) and hydrochloric acid (2N, 3005) and
filtered through celite. The organic phase was separated and the aqueous
extracted with ethyl acetate (2 x 300mLl). The conbi ned organic extracts
were washed with_brine (5005) and dried (nmagnesium sul phate). The sol vent

was evapor ated under vacuum and the residue 35 absorbed ontd silicafand
applied to a siljilstamfcbiari2oc plonmre-NThi S| Masth@htepRsgnme t h gl glxgsane | et hyl
acetate (5:1). Th@eﬁg,[ mesbyDhicdtmagidb Ons were concentrated under | vacuumto
give 4-nmethyl -3-i(4,4,5,5-tetranet hyl -[[L, 3, 2] di oxabor ol an}- 2- yl}) benzoi ¢

acid. LCVs: retdHq] NN [ 2F6] - DVBO 112,83, 1G4, D)

8.23 (1H, d), 1. %%mf@% (1H PR T HE PN |s) . a0
229 3 July, 2004 TRYernedate 18:

N-| 4- Met hyl - 3- (4:4+5 E te a“ 132t di-exaberolan—2 }
phenvll-2-pyrro|ﬂ§ﬁﬁ- 29B15 G&H 86¥|nan‘ﬂ@bﬁpgﬁﬁmﬁhcolatdf@?bq?@@e (7] 24qg,
28.5mml ) was add¥doneptyipicatisamides of N-
i odo-4- net hyl phdnyl )-2-pyrrolidin-]-ylt | soni cotinam de (Il nterlnediatel 19)
(7.73g, 5 19mmol) in dinmethylformam de (100m ) potassium acetate (9. 32g,
95mmol ) and PdC 2gephedisteldl:he ¢-Chlbid-Neryelolmtyimatheldicatistmiidan at nosphere of
nitrogen at 80C for 16 hours. The reaction was cool ed and t he sol vent
removed i n vacuo. The6-Chisrodiieyclobatylnjettyburotisnniide vea popaédirem ( 150m ), washed
with water (3x| Ocpdlgbuatitktipfdniise (sihd Gaheral Mettod@d over magnesi um sul f at e,
filtered and sol wevmt: FEEAMY €HMSO ¥.8LUH, d)JHi90,nEsbey) 822101, day 7.640H Hpd by

col um chronatog@@pmui{QQsﬁgfghﬂmbg@ggmgtﬁgp@gh@h@yg 81, 1. 50: 50 et hyl
acet at e: cycl ohexane) 0 give 4- et yT 4,4,55 tetranethyl

[1,3, 2] di Qxaborolggtt_a % g!thﬁniheg%g @?o—ﬁéi ;Igi!!y | n-;Lh%L!ﬂ!! @g ji cotinam de as a

white solid (1.57, 3- n ML 408. NVR SH
- CDCL3 8.27 (111, @-szro%-éfﬂnltgzﬁxgl cbiafde s pibredaipL (111, D), 6 20

r+
i ]

(1H d), 6.824(1H,, modba 2 (41 apparent t), 2.52 (3H,

s), 2.25 (4H, m
(371 0o 4- et by @E:;j%m éﬁgmﬁ dwg,ﬂm.-Co@.ﬂh%%%’%isdaq ution of
N- ( 3-i odo- 4- net hyl ’81‘6 )c & de (Internediate 20)

(7.00g, 18.8mmol) in p rroI I di ne (120ml) was heated at 80C unde 0 an

at mosphere of ni iktgguediatedd: 1 g NGyelepropylS-liuorexd:methvl-3:(4d:5. 3 B%2d in
vacuo 15 1,3 dloxaborolan-z- benzamide

3-Bromo-N-cyclopropyl-5-flucro-4-methylbenzamide (Intermediate 35,
900mg), bispinnacolatodiboron (4.5g), potassium acetate (2.1g) and PdCl,dppf
(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

20  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.
25

Intermediate 35: 3-Bromo-N-cvclopropyl-5-fluore-4-methylbenzamide

3-Fluoro-4-methylbenzoic acid (462mg, 3.0mmol) was added to a stirred
mixture of bromine (2.3 1ml, 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
30  hours. Sodium thjosulphate 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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and the residue was titurated with dietheyl ether (20nml). The resulting
solid was collected by filtration and dried in vacuo to giwaly, 2006

N- ( 3-1 odo- 4- et hyl phenyl )-2- pynrolidin-Il-yl-isonicotinamde as a pale
yellow solid (7.73g, 18mvol). LCMS: retention tinme 2.77 mn MH#408. NWR
SH [2H6] -DMSO 10.29 (1H, s), 8.29 (1H, 25 d), 8.20 (1H, d), 7.71 (111,
dd), 7.72 (1H, dd), 6.97 (111, brd), 6.88 (1H b) 3.45 (211, apparent t),

3.09 (2H, in), 2354a
2- Chl or o- N- ( 3- i odft

. Intermedi ate 20:
: ‘r‘llﬂ?‘/‘l"?&?g’(‘}?ﬁn]:@’r‘ e o é@n?s)g‘?f 6’1’*'8 Febii coti ni ¢
acid (3.3g, 2l md ammeé%pgﬂ $mM&ni ne
(10. 9, 63mml) S 9&#6 Prawri}- ~Préylfa@ogmglde nye Fome,
di met hyl f or mani de3-Qugeeh gnd EPRA Eﬁé&@leﬁommdbwerﬁmdp@géhv stied sbBitibio ¥, The
reacti on was coolreationswisstimed foehipusdt 207Cy Sdvrt wasdebdved inagighaed thaken up in
di chl or onet hane (ré@wiwps pafitnet gttt ctby htetatcnd wasr. Waahisitldwibyhaceat: e r
(3x100M ) and brextiets(wddOwhshed seluieithllpwith adiBgis esdibihy@itdgbbéathondit kider ed and
sol vent renoved inydrdfhlotRaiid 0.3V tHef 8GR aM@Surh SlpHateR ATHR WhGIGkHE was
chromat ogr aphy ( 4Qaokhte@liMVdcuo AAMAbRIue Wad NG lich Biofikd/ ﬁlmmatography

2 cht oro- N-(3rg odaug m@eionasﬂa‘érﬂﬂhc%ﬁw %ﬁg@%@ﬁmﬂﬁ%?‘jﬁlﬁ%ﬁ& oS e -

VO 30, 52 STQD' W o 9 7 (1H,
dd), 7.70 EI H, )8 b 19)“%@ 26% 'E}%?G’gﬁg (
I nt ernedi ate 21: (%1@% ﬁ721 coti nam de 6-Brononi cotinic

acid (200ng, O. 99mm|) vvas heated at reflux in thionyl <chloride (2m) for
2.5hrs. The riPacdnisanédiate 36: o S(Cxcloprapylamingicsshanylldfinore2r e and t he
excess thionyl cmﬂw&!ﬂi under vacuum The residue was dissol ved
in 5 acetone (4mi), cyclopropyl nethylamne (71 ng, 0.10mvpl) and sodi um
car bonat e (500n@}cmpahﬂﬁubm-&iddoel-mmmehmﬁdemm 30sg)weBHBt i rred at
room t enper at ur e (fsail) wathkodled hiobC aidacdian Hydride (60td, 1.23) eddee poti@kide@velr yness
under vacuuma2po goMiuts. aidce eferitsceadeal Peatid YA TR WHsGOd1Ed 18 MSEE ain-2 Cr eam
solid. NVR SH [%{r@ﬂmﬂhﬁ@ @M%?he(xgﬁés zom),ad&dzmmmmm&nﬁ a 1H F

3.14,(2H, t), 1. m rpo Met hod A
6- Brononi cot i n| 5 \vn %e&'l

as
chl oride (0. 63 %{erébmﬂ andth mxture Efovslzarmo ¥o 5° %fﬂ)xereac IOE%’ESIS €vapor at ed

under vacuum.,and
% concentrated under vacuum and the remdue partitioned between saturated ammonium

chloride and ethyl acetate. The organic phase was washed with saturated ammoniom
chloride, brine, dried (sodium 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-Cyclopropyi-S-fluoro-3-iodo-4-methylbenzamide

35 N-Todosuccinimide (22.5 g) 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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the residue dissolved in DCM (2ml). To this solution, amn ) and
sodi um 15 carbonate (100ng) were added and the reaction wa at nom
tenperature for 2hours. The reaction was filtered and the resi due washed
with DCM The conbined filtrate and washings were reduced to dryness to
gi ve the desired 6- chloronicotinam de. ConpoundAm neMH Retention tine
(mnutes) Internmediate 22: 6-Chl oro- N-(3 3-net hyl but yl am ne2272. 92

met hyl but yl ) ni cot i pam.de nt e rredl at

6- Chl om N- ( 1- 1- cyﬂch e AR tﬁg g%??f%‘ﬁzg%&j Jgff-f“‘%?g@eﬁedégﬁhﬁam de

| nt er medi ate 24: Eg gg%’d é i §Pﬁ¥

di met hyl propyl ) ) nieEBehalrgand Yits ﬁ‘éﬂiﬂeét"%"“% T@"’ B?Wslﬁb?ﬁ’e‘imﬁo silieoso 67
di met hyl cycl opr opPf Phiprgpsrriad erceiflavk slkicpcelran slykingyithoas o] 1APef nedi ate 26:

6- Chl or o- N- cycl optyelpherantisrrdieon22 1 88°% gibyleptase)y Appremiaterfpatioe wemaraperd @t at e 27:
6- Chl or o- N- cycl ohdxgssmatlényhamninie @ s39-ch@peopyl-ofrexyB-irdb Mythethylhstiamadei de

| nt er redi at e 28: IENGHIME 6320, cysptiottined. BmineR112. 51 ¢ cl obut | nicotinam de
-31 3 July, 2006 Interrredl ate 29 6 ChI or o- N-(2-

2- met hyl pr opyl ami Inte? ' ) 2y

6- Chl or o- N- propygmnumw)yl n| COtI nam de I nterrredl ate 31:
6- Chl or o- N- cycl opent yl am ne2252. 70 cycl opent yl ni coti nam de
N-Cyclopropyl-5-fluoro-4-methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-

benzamide (3.2g), methyl G¢-chloronicotinate (1.73g),
tetrakis(triphenylphosphine)palladium (210mg) and agueous sodium hydrogen
carbonate (1M, 30m1) were mixed in propan-2-0l (100ml) and heated at 90°C for
18hours. The reaction was allowed to cool and the propan-2-ol removed under
15 vacuum. The residue was partitioned between ethyl acetate and aqueous
sodiumhydrogen carbonate (IM). The aqueous phase was acidified with hydrochloric
acid (ZN) and extracted with ethyl acetate (x2). The organic extracts were washed
with brine, dried (magnesium sulphate) and reduced to dryness under vacuum. The
resulting foam was triturated with ether to give 6-{5-[(cyclopropylamino)carbonyl]-3-
20  fluoro-2-methylphenyl}nicotinic acid as a solid.
LCMS: MH*315, retention time 2.87mins.

Intermediate 39: (2-Ethylcyclopropyl)methylamine

A solution of 2-ethylcyclopropylcarboxamide (250mg, 2.2mmol) in THF was heated

25  to reflux. Borane-dimethylsulphide (LM solution in DCM, 3.2ml, 3.2mmol) was
added dropwise over 30minutes and the reaction refluxed for 16hours. Hydrochloric
acid (6N, 0.5ml) was added dropwise and the mixture heated at reflux for 30minutes.
The cooled reaction mixture was diluted with water (20ml), washed with ether (50ml)
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-ethyleyclopropylymethylamine (230mg).
NMR: 8H [*Hg]-DMSO 7.85,(3H, b), 2.66,(2H, d), 1.30-1.13,(2H, m), 0.91,(3H, ¢©),
0.77-0.66,(2H, m), 0.46,(1H, m), 0.33,(1H, m).

35
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I nternmedi ate 32: 6-Chl oro-N-cycl obutyl met hvhucoti nam de 3 Julv. 2006
6- Chl or o- N-cycl obut yl et hyl ni coti nam de was prepared from=*3¥:

cycl obut yl net hyl am ne usi ng General Method A. 5 NVR 8H [ 2H6] - DMSO
8.81,(1H, d), 8.70,(IH bt), 8.22,(1H, dd), 7.64,(1H d), 3.30,(2H 1t),
2.52,(IH m, 1.99,(2H m, 1.81,(2H m, 1.73,(2H, m. Internmedi ate 33:

6- Chl or o- N- ( 1- net hyl propyl ) ni coti nam de

6- Chl or o- N- (1- net hyl propyl ) ni coti nam de was prepared from 1- 10

met hyI pr opyl am negdisiNeloae @l Method A NMR SH [2116] - DMSO 8. 82, (1H,
d, 8.42,(IH, d),” 824, (IH dd), 7.64,(IH d), 3.91,(1H n), 1.51,(2H m,
1.15, (3H d) 0.87, (3irhe i-ahlorl)ﬂ}] sty 3henyl pinnacolborane (0.05mmol),

N- Cycl opropvl - 5- ftéﬂﬁfs&iﬁﬁeﬁﬁ;h éﬁmm?!) facfinbel Bef o QOB s Latbonate (0.25m1)

[ 1, 3, 2l di oxabor ol;a j or 18 ho ¢
s g edhatf S ggéihg%% g soom).
P8

3- Br ono- N—cycl50pr
bi spi nnacol at odi bor, ﬁ f‘% .

t) "T’Rfc’ 8ta‘Y 8“%? witb o Aoy )“The cool ed
reacti on was absd? 0 ?)30 PR WeEre AYrgoTa et fth?h?{ 10g). The

(75ng) were m xed™

SPE's were 20 el ed 2 _ \

et hyl acetate). R A A R B L A e T

vacuum and the r & ﬂé@%kmm cycl ohexane to give

N-cycl opropyl - 5-fl uoro-4-net hyl -3-(4, 4,5

tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-yl) m:»f%m de (260ng). LCVs: MH} 320,
retention tinme 3.39mns. 25 | nterrredl

3- Brono- N-cycl opropvl - 5-fl uor o- 4- et enzam de 3-Fl uoro-4-net hyl benzoic
acid (462ng, 3.0mvpl) was added to a Eed m xture of brom ne (2.31nd,

45mmol ) and iron powder (252ngy, 4.5 nltrogen The reaction was
stirred at 2 for 4 hours and then IeftH tand for 16 30 hours. Sodium
t hi osul phat e 'Sol uti on (200nl) was added and the product was extracted into

o Lo , d and -32 3
ethyl acetate (3 x 1508k, %%g’?gﬁ&"qﬁh ;bsgprer s) was
T

NeESobr c):gﬁ.ﬁx%ﬁ
July, 2006 Le
iy, S0 o LB mr) e
yn' glll %étr e In
hydr ochl or i de (5 di ‘ﬁﬂded to the

di ssolved in di

HOBT (405, @ﬁ% B i mi de

stirred sol uttfon®* @ferc heatcd at SrglC in DMF (1ml) for 18hours The reactlon was absorbed
onto silica,applied to a bond-elut (10g, silica) and eluted with an
ethylacetate/cyclohexane (0 to 100%), then acetone and methanol. The solvent was
evaporated from the 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: 8H [*Hs]-DMSO 10.32,(1H, s), 9.09,(1H, s), 8.82,(1H, 1),
8.28,(1H, m), 8.19,(1H, m), 7.85,(1H, 1), 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).

é‘”

25
Example 2: N-Cyclopropylmethyl-6-[2-methyl-5-(3- din-2-yl-
henvicarbameo henyll-nicotinamide
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5 reaction was stirred for 5 hours at 20C. Sol vent was remved i cuo and
the residue was partitioned between ethyl acetate and \Naggai%%ﬂ}rézed
ethyl acetate extracts were washed sequentially wth agueous sodi um

hydr ogen carbonate and hydrochloric acid (0.5M, then dried (nagnesium

sul phate). The ethyl acetate was evaporated in vacuo and the residue was
purified by silica biot age chr onmat ography 10 eI uti ng V\,i th cycl ohexane: et hyl

- acetate (6:1) to |ve ro oro | benzam de
(359ny, (4%) NI\/Rg b?ftﬁ&gcyl\t‘ m%““é%) 1‘(‘?‘%4‘*‘11621) 8;1{@8’(_“4 bs),
2.88, (1H, m, 2. 3%0?633%%“")"‘&5‘4" !3N(( Yla)haaf MH272. 15
| nt er medi at e 36: F5 Q[J‘E‘Wé?’@bﬂﬁp@rw @-Oﬂ“lg Q7(3m2191) aqueous

met hyl phenyl } bor otfdiEmggerbgnate e d.opb awpt@smmmmmmmmg)mmm de
(I nternedi at e 37, h@igy ati K° T HEDMF TBuilfor 4twsrs.c Giod remitiorowB @bsarid sigdi um hydr i de
(60% 1.239) addesiﬁqa@pnlied:twd ad-emt(Sg,20icd) A ¢lutbdwith drtglaedititdcbboanc@ had
ceased the react i onotasand dehacttdne. Thes6lvain oradevatordied frond théiprodict facBdAsi n
hexanes, 20nml) adgifer vavifin 48 Mcesidas trilthted it bt todiveNe B RbRb e s[5 70C.
Triisopropyl bor ahenidnby z@ﬂﬂ%qyzsaeoa&ﬁﬁ) FIRAAT-hiBRnBURE as AATRMELS and the
reaction stirjgd @bmgﬂ% §Eeté19919t§1§e31 w%bowsnw&%ﬁmé Wi th water

(20m) and the m¥j 5
concentrat ed undegléagg_g Lg 8\%2;% EQC%E JB%%Q ] rat ed
anmoni um chl ori ) se Wi th
saturated ammoni tCJuF TB E(Zﬁ‘g Hiﬂ?)r ﬁ%l {lg ’a )é\é ‘reduced to
dryness under vacuum The residue vvas di ssol ved in DCMet hyI acet ate and
purified by cot un® oG Yelopropylearhamoyl-2-methyl-phepyhxNreyclopropylmethyb c ot gt e/
DCM gr adi ent ( 5- JJBM@EE!;I acetate) and then 30 nethanol. The product
fractions were conbined and the sol vent eyaporated under vacuumto give
{5-[ (cycl opropyl ami no) car bonyl ] - 3- f | uor e Rt hyl phenyl }boronic acid. LCVS
M 238, retention tine 2.19mn. Intermedjate 37:

N- Cvcl opr opvl - 5-f | uor o- 3-i odo- 4- net hvl bgnzam de 35 N-1odosucci ni m de
(22.59) was added in portions to a sol utjion of 3-fluoro-4- nethyl benzoic
acid (15.4q9) in trifluoronethanesul phoni aﬁl d (100m ) at OC over 3hours
and the reaction then allowed to warmto rgonvtenperature overnight. The
reaction mxture was poured into ice/water (400ml) and the preci pitate

fil d of f d | ved i
e!t h;Fr:ce?at ean Waﬁii?ﬂl Nr?{%cyé‘l@@ Egl&up? {E% i‘z ofot?ﬁe;ebr: ze
dried (rragnes Hm 3 c\){jagqueoussodmm { ata(fiw

m

carbon

residue was m X e SVI\AI) and tetrféls(% hen e)paIladmm (4mg) were heated at 90°C in DMF
(1ml) for 3hours. The reactlon 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),
237,34, 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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(30nl) and heated at 100C for 2.5hours. The excess thionyl _chlori gg was
renoved fromthe cool ed reaction under vacuum and the rest f ved in
DCM (100m ). Sodi um carbonate (25g) and cycl opropyl am ne (13ml) were added
to the solution and -33 the reaction stirred at roomtenperature for
72hours. The reaction was filtered and the residue washed with DCM and
ethyl acetate. The solvent was evaporated fromthe conbined filtrate and
washi ngs under vacuum The reS| due was absorbed onto silica and
chr omat ogr aphed dhrampleds NeCy pylgthyleg. zal-2rplerbamodl-2upethilsat gt e / 5
cycl ohexane gr ad.@mmmm et hyl acet at e) Appr opriate fractions were
reduced to dryness under vacuumto give H
N-cycl opr opyl - 5-f | uor o- 3-i odo- 4- et hyl
time 3.16rninutes. Internediate 38:

6- 15-f (Cycl opr opyl am no) car bonvl | - 3-f|
10

de. LCMS; M+ 320, retention
-2- net hyl phenyl } nicotinic acid

N- Cycl opr opyl - 5-f | uor o- 4- et hyl - 3- (4, 4, H\gc ranet hyl -[1, 3, 2] di oxabor ol an-
2-yl)- benzam de (3.2g), nethyl 6-chloroni ate (1.739),

tetral ds(tri phenyl phosphi ne) pal | adi um (210ng) and aqueous sodi um hydr ogen
carbonate (IM 30ml) warRloflofRRcthl-6As Dlylchrbstin)2-aedyvipeayad at 90C
for 18hours. sTh%IJomla%\mm«a& hawe m&ﬁ-ﬁialop@aﬁmm GinlobtRalee 2- ol removed

under 15 vacuum gienidal £ ¥aRehe .Fz«,'id?ﬁﬁ Y‘l?f;‘f}d Hmlolaaczeﬁ)afltrgl and_

aqueous sodi unmhydr gge r n
wi th hydrochl ori ¢ aﬁgzéﬂzé N Bsg ¢ ae% ﬁc ﬁq) The
organic extractsI?/FE"?i B\%ﬁﬁ e) and
reduced to dryness JUfdEr st AE6IH: D () ’ ’ed with
ether to gi vel®- {ToH(HHy 3R (&hy): 314?%9&? %ﬂ?b ’f11=§4§’é2H m),027,(2H

fl uor o- 2- net hyl phenyl }n| cotl n| c acid as a soI id. LCMS M—|+315 retention
time 2.87mns. | Exa g ekSy(thiaz ppdrbamovlyZ-methyl A sol uti on
of 2-ethyl cycl op@mﬂ@ diinsmided e (250rrg, 2 2mm|) in THE was heated 25 to
refl ux. Borane-di nmethyl sul phide (1M solution in DCM 3.2nm, 3.2mmol) was
added dropwi se over 30mi nutes and the rgggtifon refluxed for 16hours.
Hydrochloric acid (6N, 0.5nml) was added_dropw se and the m xture heated at
reflux for 30m nutes. The cool ed reactjdn mxture was diluted with water
(20nL), washed with ether (50m ) and basified with sodi um hydroxi de (6N).
The aqueous was extracted with ether 3 x 3) and ethyl acetate
(50mM ). The conbi ned organi c extracts wet el iJed (magnesi um sul phat e),
acidified with hydrogen chloride (3.3Min nethanol) and

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-y1)-N-
(thiazol-2-yl)-benzamide (Intermediate 11) using General Method B. LCMS: retention
time 2.99min, MH' 393, NMR: 8H [*Hs]-DMSQ 12.71,(1H, b), 9.13,(1H, s),

20 8.86,(1H, t), 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,(3K, s), 1.07,(1H, m), 0.47 (2H m),
0.27,(2H, m).
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reduced to dryness under vacuumto give (2-ethylcycl opropyl%&%%ne
(230ng). NVR SH [2H6]-DMVBO 7.85, (3H, b), 2.66,(2H d), 1364 H m,

0.91,(3H, t), 0.77-0.66,(2H, m, 0.46,(1H, m, 0.33,(1H, m. 35 3 July,
2006 General Method B The 2-chl oropyridine (0.05mvol), phenyl

pi nnacol borane (0.05mmol ), tetrakis(triphenylphosphine) palladi um (1nyg)
and aqueous sodi um carbonate (0.25ml) in propan-2-ol (I n1) were heated at

85C under nitroge Lgrl &_86_ luted with
ethyl acetate (4% RN H—=—an SCX
bond-elut (1 Q) cher W th lo%ammnla(s 0.88) in

met hanol . The solvents were evaporat ed anq\/ge residue triturated with
et her. Exanple 1:

N- (3-15- (Cycl opr opvl net hyl - car banoyl ) - p
phenyl)-2-pyrrolidin-I-vl-isonicotinam
6- Chl or o- N- cycl opr opyl net hyl ni coti nam
0. 098mm1) andN-[4-nethyl-3-(4,4,5,5-te U#}I -[ 1, 3, 2] di oxabor ol an-2-yl) -
phenyl]-2-pyrrolidin-1-yl-isonicotinam de Qlnternediate 18) (30ny,

0.074mmol ), aqueous sodi um carbonate (2N, 0.5m ) and

t et r aki s(tri phenyl phosgbi(Cg)dpadplladihyiaatbamoyHrgetivepieniipRtcegclombpyBikthyil-n DM
(inm) for 18hosir suicotiifnide 64 frefared @S mARBREDREyclPpYintettlyintodtimpidd €d to a
bond-elut (1 Og, @ht&hﬁmte@ﬁ&m b rcwyﬁﬁm@m nﬁ'étﬁwh@&@g alté%laﬁytﬁhghexane (0 to

100%, then acet o[q aHE‘rBQﬁ‘ )-be Fom t he
product fractlons ether to

glovg N-(3- |[5d(cyc (rlﬁ 6 % ’5 l\;%E{%V-Sphenyl)
-pyrroli
retenlto?/on tlr‘ré(51 17 ‘Z?‘Iq . QS% X5 3 mhs) |

rﬂ)

9.09, (1H, s), 88‘722 8.28,(1H, m, 819(1H n, 785(IH t),
7.76,(1H, m, 764(1H n) 731(1H m, 698(IH n, 688(IH S)
3.43,(4H, m, 3. 1Example7: C 5 oA m
0.45,(2H, m, O. Ml:wggm&aarrple 2:

N-Cvcl opropvl net hyl - 6-[ 2- et hyl - 5- (3- pvrldht 2-vl -

phenyl car banovl ) - phenyl | - ni coti nam de - \/A]ul y, 3006

{ di n-2-v11-4-methvl -
10
Intermedl ate 1) (25nyg,

I:

O
N.#

N’?\Q
15 H

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 [*Hs]-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, 4), 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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6- Chl or o- N-cycl opr opyl nmet hyl ni coti nam de (Internediate 1) 18 Smg!
0.073mmol ) and 4-net hyl - N-(3-pyridi n-2-yl - phenyl)-3-(4, 4, =t t hyl

[ 1, 3, 2] di oxabor ol an-2-yl)-benzam de (Internedi ate 6) (30ng, 0.072nmmol ),
aqueous sodi um carbonate (2N, 0.5nl) and

tetral ci s(triphenyl phosphi ne)pal | adium (4ng) were 5 heated at 90C in DV
(I'mM) for 4hours. The reaction was absorbed onto silica,applied to a
bond-elut (5g, silica) and eIuted mnth an ethylacetate/c cl ohexane (0 to
100% and t hen ._A:..:'!.I‘-A. ﬂv: glapnop CTOY 6-[ el _, thiophe L-3: ylearh bk _.1L=!_'..
fracti ons under Bhgpylhipicefinamidee re5|due triturated with ether to give
N-cycl opr opyhnet hyl - 6-[ 2-

met hyl - 5- (3- pyri di n- 2-yl - phenyl car bano Npﬁ¥nyl]-nicotinanide as a white
solid 10 (20ny). LCVS: retention tinme 3.48mn, MHO 463. NVR SH [ 2H6] - DMSO
10.43,(1H, s), 9.14,(1H, s), 8.86,(1H, 8.69, (1H, s), 8.53,(IH s),
8.34,(1H, d), 8.11,(IH s), 8.01,(1H, .95-7.89,(3H, m,
7.81-7.78,(2H, m, 7.53-7.46,(2H, m, H t), 3.21,(2H t),
2.44,(3H, s), 1.07,(1H m, 0.47,(2H m, ©. (2H, m. 15 Exanple 3:

6- (5- Cycl opr opyl car banoyl - 2- et hyl - phenvi ) - N- cvcl opr opvl net hvl -

ni coti nam de H 6- Chl ON%)NIoﬁbﬁﬁ}lﬁleﬂhﬁmz (2 oRdityus (hioPen3aationylirihGrpagilat e 1)
(25.5ng, O. 1057“1}]1@“ ifls rmde as prepared from 6-chloro-N- ;ﬁlo ropylmethylnicotinamide

N-cycl opr opyl - hidihb S J[?i d%%wﬁn@yl)z

yl ) - benzam de (I%ﬁé& &3 m ﬁ, ? 1\k_l{g’ncarbonate
ggg InODﬁgﬂ)(?gﬁmenra n éﬁ% %IR?%geated at
applied to a bond‘)’érsét(1 é’l 7,63

by
et hyl acet at e/ ¥/cl®héhid 3?%G%b@9 “éﬁasﬂﬂéﬁigéé@d% Uﬁﬁ@loéafG%HP was
evaporated fromthe product fractlons under vacuum and the reS|due 25
triturated with dixagplg%® & yleariraino vl 2methyliphe NH{d-methozwml
cyclopropylnethyhnﬂmﬁmhumanlde as a cream solid. LCNB retentlon tinme
2.70mn, M 350. NVR SH [2H6]-DVSO 9. 11, (1H, s), 8.84,(1H, t), 8.48, (1H
d), 8.31,(IH, dd), 7.88,(1H, s), 7.81, d), 7.70,(1H, d), 7.41,(IH d),
3.20,(IH t), 2.86.(1H ny, 2. 37, (3H, ,‘(?ogs,(m m, 0.69,(2H, m,
0.57,(2H, m, 0.46,(2H, m, O0.26, (2H, 130 9 July, 2006 Exanple 4:
N- Cycl opr opyl net hyl - 6-f 5- (t hi adi azol - 2- y| car banoyl ) - 2- net hyl -
phenyl | - ni coti nan de q
N- Cycl opr opyl net hyl - 6-[ 5- (t hi adi azol - 2- yT car Banmoyl ) - 2- net hyl - phenyl ] -
ni coti nam de was prepared from 6-chl oro-N-<Cycl opropyl net hyl ni coti nam de
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-yl)-benzamide (Intermediate 8) using General Method B.

LCMS: retention time 2.96min, MH' 402. NMR: 8H [*Hs]-DMSO 10.38,(1H, s),

20 9.20,(1H, 5), 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, 5),
0.70,(2H, m), 0.58,(2H, m).
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(I'nternediate 1) and

4-methyl -3- (4, 4,5,5-tetramet hyl -[1, 3, 2] di oxabor ol an- 2- y| ) 3xJuly, 2006

(thi adi azol -2-yl)-benzam de (Internediate 12) using CGeneral Method B. LCMVE:
retention time 2.79mn, MHO 394. NVR SH [ 2H6] - DMSO 13. 14, (1H, b),
9.24,(1H, s), 9.14,(1H, s), 8.86,(1H t), 8.35 (1H d), 8.25 (1H s),
8.10, (1H, d), 7.82,(1H, d), 10 7.54,(1H, d), 3.21, (2H t), 2.46,(3H, s),
1.07, (1H, m, O.4%Lkabk Q el _ . oo '

N- Cycl opr opvl net h
phenyl | - ni coti nanid
N- Cycl opr opyhnet hyl - 6- [ 5- (t hi azol - 2-yl car anoyl ) - 2- net hyl - phenyl ] -

ni coti nani de was prepared from 6-chl or o9 | opr opyl met hyl ni coti nam de
(I'nternediate 1) and & ~

4- et hyl -3-(4, 4,5, 5-tetranet hyl -[ 1, 3, 2] 8yoxaborol an-2-yl ) - N

(thiazol -2-yl)-benzam de (Internedi ate ing General Method B. LCMS:
retention tine 2.99mn, MH 393. NWR -DMBO 12. 71, (1H, b),
9.13,(1H, s), 20 8.86,(1H, t), 8.34,(1H, dp, ®N21, (1H s), 8.07,(1H d),
7.81,(IH d), 7.57,(1H, d), 7.52,(1H d), 7.29,(1H d), 3.21,(2H t),
2.45,(3H3 s), 1.07, (1H- (Wethmmﬁﬁnﬂ}}ﬂp mpthyl- ia(ﬂﬁﬁ;a(zﬂl-ﬂ,-ylca-banﬁym-phqayl] 2006
Exanpl e 6: 6-[5- (myczﬁnmpxdoww pregaiod [fioerdochivby-N)(4-ZretekipliényDhiedtnhh -
cycl opr opvl met hyl ¢dnterontinte 2pardet-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-N-
6- [ 5- (Cycl opr opy! @tidieb) T-a)-banmite &ﬁfehn{tlﬂ h@iﬂ bhe%me%@ﬁrmgm hy| 5

ni cotinam de was RfgRAtRe ¥ o5am, ﬁi_f 6’111
(I'nternmedi ate 1) s’j}%ﬂz gqg %%ﬁ? Ercé %ﬁ rret hyl -
[ 1, 3, 2] di oxabgg olﬁgg ﬁ%igil smdczf ff * Met hod
B. LQMVS: retentlon SH [2H6] DMSO 9. 10, (1H, s),
8.83,(1H, t), 8.860 | -, : 784(11 d),
7.71,(1H, d), 10 4 i yl-5ofthianl-2 3 ngvl)-(3H,  s),
1.03, (21, m, 0.4%FX% & e23 (41 rr) Exarrple
N- Cycl opr opvhnet hyI 6 [5 (f ur-3-yl car bony,l_lam no) - 2- met hyl -
phenvl | - ni coti nam de 15
N- Cycl opr opyhnet hyl - 6-[ 5- (fur-3-yl car bo \@\ﬁa) - 2- net hyl - phenyl ] -
ni coti nam de was prepared from 6-chl or asd¥ cycl opr opyhnet hyhri coti nam de
(Internediate 1) and
N-[4-methyl -3-(4,4,5,5-tetranethyl -[1, 3 il oxabor ol an-2-yl)-
phenyl ]-3-furam de (Internediate 13) using Cﬁﬁeral Met hod B. LCMS:
retention time 20 2.96mn, MH 376. NVR SH [ 2H6] - DMSO 9. 99, (1H, s),
9.10, (1H s),158. 83, ( 1k(4-Methoxyphenyl)-6-[2-methyl-5-(thiazol-2-ylcarbamoyl)-phenyl]-

nicotinamide was prepared from 6-chloro-N-(4-methoxyphenyDnicotinamide

(Intermediate 2) 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

time 3.22min, MH" 445. NMR: 8H [2Hg]-DMSO 12.72,(1H, 5), 10.40,(1H, s),

20 9.22,(1H, d), 8.44,(1H, dd), 8.24,(1H, 5), 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, s).

Icarbamoyl)-

Example 12: S-Cyclopropylmethylearbamoyl-2-methvl-phenyD-N-(4-

methoxyphenyl)-nicotinamide

H

TC
5 0’

N

NA

25 o
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8.38,(IH s), 8.30,(111, d), 7.80,(2H, s), 7.75,(1H, d), 7,686, ),
7.30. (1H, d), 3.20,(2H t). 2.31.(3H s), 1.06, (1H m 6 0348lyo2006)
0.27,(2H, m. 3 July, 2006 Exanple 8:

N- Cycl opr opvl net hyl - 6- f 2- et hyl - 5- ('t hi ophen- 3- vl car bonvl anm no) -

phenyl | - ni coti nam de

N- Cycl opr opyhnet hyl - 6-[ 2- net hyl - 5- (t hi ophen- 3-yl car bonyl am no) - phenyl ]- 5

ni coti nani de was pr ep@r{sd:ytlaﬁeism&mhmqu&h%émmﬂm FEG ekl gakhHam de

(Intermediate 1) mbdlinamide was prepared fro - (4- enyl)njcotingmide

N-[ 4- met hyl - 3- (4, f‘
phEanyI]thiyophege- -tém?alat%tz %ﬁﬁr ig? 1§] - il § ‘T Hod B. LCMS:
retentlontlmess ] '&gis

9.11, (I H, ' -

7.78. ElH d)s) 672 sd) =( 0t (Iﬂﬁ P@Kl ),7§5(;§62)2W9&1 H§)2 31, %SH
s), 1.06,(1H ), 0L.GH ) 95724, 44;316)(3 érilél(%Hg),zsl@%Is),

Cycl opr opyl car bar‘r’ogﬂl JH, IﬁiepH?/ ﬁ'ér%ﬂ3)(2$+11()4 met hoxyphenvf ni coti nami de 15
6- [ 5- Cycl opropyl car barmyl 2 rret hyI phenyl] N-(4- rret hoxyphenyl ) -

ni coti nam de s Bnaplnid - Gnres-v ahilhe phph@lri@d-ni cot i nam de
(I'nternedi ate Z)mMm@Mmethyl 3(4455tetrarrethy|

[ 1, 3, 2] di oxaborol an-2 yl)-benzam de (I nmedi ate 8) using General Method
B. LCMS: retention tine 2.96mn, M - 8H [ ZH6] - DMSO 10. 38, ( 1H,
s), 20 9.20,(1H, s), 8.49,(1H d), 8. Jodd), 7.91, (1H, s), 7.82,(1H,
d, 7.76,(1H, d), 7.71,(2H, d), 7.43,( d), 6.96,(2H, d), 3.76,(3H s),
2.87,(IH m, 2.40,(3H, s), 0.70,(2H, 58,(2H, m. 3 July, 2006
Exanpl e 10: N-(4-Met hoxyphenvl) - 6 [ 2- e \N t hi adi azol 2

vl car banmovl ) phenvl | - n| cotinamd

N- (4- Met hoxyphenyl ) - 68f2Ffet hlwbw{ammohmmmﬂmwmawymmenw ]- 5
ni coti nani de was tjsetnsmidegvas prsnarel fodmh GrldomN-¢-methdxppbgmiaivgtiamideot | nani de
(Inter n‘edi at el32) (aivtnediate 2) and N-[4-methyl-3-(4,4,5,5-tetramethyl-[1,3 ,2]dioxaborclan-2-yl)-

4- et hyl - 3- (4, 4, Phéyl]Stfuamik iterhetjaf, 12} ﬁt&@m@ﬂim&wmm retenuonnme

(t hi adi azol - 2- yI B-1bahz R des. (VIR ESHTEHL) afomsdz()szu =D ,1@&)@6{1 Wablad B. LCMVE:
rlgtigtl(?a ti rr;a 33})3%8 ﬁ(%ﬂ%&@‘tﬁﬂ Wa()( Qi 1‘(%?523 6&%%&%5"739%11{

S )
7.88, (1H, d) 997. 71, (12& o? 61%7 53 (’ g% (2H. d), 3.76.(3H, s).

2.48, (3H, s). Exgy . _ ’ _
N- (4- Met hoxvphen O TV = o= . y cicuiica phenyl | -
ni coti nam de 15 '
N- (4- Met hoxyphenyl ) - 6-[ 2- et hyl - 5- (t hi azol - % yl car banoyl ) - phenyl ] -

O/

=y

H

'

6-[5-Cyclopropylcarbamoyl-2-methyl-phenyl]-N-(3-methoxybenzyl)-
25  nicotinamide was prepared from 6-chloro-N-(3-methoxybenzylnicotinamide
(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: §H [*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),
30 741,(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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ni coti nam de was prepared from 6-chl oro- N- (4-nmet hoxyphenyl ) ni coti ] de
(I nternediate 2) and 3'uuty, 2608
4-met hyl -3-(4,4,5,5-tetranmet hyl -[ 1, 3, 2] di oxaborol an-2-y1) - N

(thiazol -2-yl)-benzam de (I nternediate 11) using General Method B. LCME:
retention tinme 3.22mn, MHF 445. NVR SH [ 2H6] - DMSO 12. 72, (1H, s),

10. 40, (1H, s), 20 9.22,(1x, d), 8.44,(1x, dd), 8.24,(1H, s), 8.09,(1H d),
7.87,(1H, d), 7.7%,f 58 (1H .d 7. H d),
6.97,(2H, d), 3.7%, (3
6- (5- Cvcl opr opyl v cuey

nmet hoxvphenyf - ni cotinam de 25 -40 3 July, 2006

6- [ 5- Cycl opr opyhnet hyl car banoyl - 2- met hy_-{ph | ] - N- (4- met hoxyphenyl) -

ni coti nani de was prepared from 6-chl or o-]\-( 4% i@t hoxyphenyl ) ni cot i nani de
(Internmediate 2) and NN cycl opropyhnet - 4-met hyl -3-(4,4,5,5-tetramet hyl [
1, 3, 2] di oxaborol an- 2-yl ) -benzam de (Intdrnediate 10) using General Method
B. 5 LCMS: retention tine 3.12m n, 1(}\1 VR: SH [ 2H6] - DMSO 10. 39, ( 1H,
s), 9.21,(1H, d), 8.63,(1H t), 8.41,( ) , 7.96,(1H, s), 7.86,(1H, d),
7.79,(1H, d), 7.71,(2H, d), 7.44,(1H d), 6.96,(2H, d), 3.76,(3H s),

3.15,(2H, t), 2.41,(3 (3 ethoxghs
Exanpl e 13: 6-;5-%%5%%\?%[%%!&8%

met hoxvphenvl )2 ni Sl ared from 6-chloro 0 ‘ nicotinamide

6- [ 5- (Fur - 3-yl cary AE Abird 2 maivhiS (4 phétrrrpetiel b3 pidic gﬂﬁle?nij’l}'ﬁ:

ni cot i nani de” was {SrulaRldv}-PoarimdeGiitemedpte 12) pansGsapphMatid BilBES:nani de 15

(I nternediate 2) rgigifion time 3.02min, MH" 460. NMR: 8H [*Hg]-DMSO 13.14,(1H, b), 9.32,(1H,

N-[ 4- net hyl - 3- (4,9 924BLH, &), Pd ftthyl), 8[{40.(137, 2)d8. 26 A8 o). A. (11~ d).17) 84,(1H, d),

phenyl ] - 3- f t uély m B8,((Hrd et 20 Hat),6.98 391, s 6384,(GE D r4ad3, (Mt )7 SR3H LG VS:

retention tinme 2.496HE). MVH428. NVR SH [ 2H6] - DMSO 10. 38, (I H, s),

10.00, (1H, a), 9.19,(1H, a), 8.38,(2H, m, 7.83,(1H, a), 7.80,(IH s),

7.76, (1H, s), 7. fafpitAet 3H .96, (2H, d),

3.76,(3H, s), 2. @%_nwg- areide EXAND

6- (5- Cvcl opr opyl carbanmoyT - Z- net hyl - phenyl ) - N- ( 3-

met hoxvbenzyl | - ni coti nam de

6- [ 5- Cycl opr opyl car banoyl - 2- net hyl - phe ]_;@{03- nmet hoxybenzyl ) - 25

ni coti nam de was prepared from 6-chl orcl)\ ( 3- met hoxybenzyl ) ni coti nam de
N.#

H
N
Y

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

20  time 3.20min, MH' 459. NMR: §H [*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,(14, d),
7.52(14, 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).

15
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(I'nternediate 3) and N-cycl opropyl -4-nethyl -3-(4,4,5,5-tetr hy,

[1, 3, 2] di oxabor ol an-2-yl)-benzam de (Internedi ate 8) usi ng %Mt hod
B. LCMS: retention tine 2.94mn, MN416. NVR SH [2H6] - DVSO 9. 29, (1H, t),
9.15,(1H, s), 8.48,(IH d), 8.35,(IH, d, 7.89,(IH s), 7.81,(IH d),
7.72,(1H, d), 30 7.41,(IH d), 7.26,(1H, t), 6.93,(2H m, 6.84,(IH a),
4.51,(2H, d), 3.75, (3H s) 2.86,(1H, m, 2.38,(3H a), 0.69,(2H m,
0.57,(2H, m. : 0 ) ,

ni coti nam de
N- ( 3- Met hoxybenzyl ) - 6-[ 2- net hyl - 5- (t hi adi azg -2-yl carbanoyl ) - phenyl ]- 5

ni coti nam de was prepared from 6-chl or e: hoxybenzyl ) ni coti nam de
(I'nternediate 3) and \
4-met hyl -3- (4, 4,5,5-tetranet hyl -[ 1, 3, 2KdJoxabor ol an-2-yl ) - N-

(thiadi azol -2-yl)-benzam de (Internediatle 12) using General Method B. LCMS:
retention time 3.02m n, MR+460. NVR SH JI2k6 O 13.14,(1H, b), 9.32,(1H,
t), 9.24,(1H s), 9.18,(IH d), 8.40,(1H M 8.26,(1H, s), 8.10,(IH d),
7.84,(IH d), 10755(1H d), 7.27,(1H, t) 694(2H m, 6.84,(1x, d),

4.53,(2H, d), 3.75,(3 %‘% gyﬂ%t?é%bﬁg _2% Ny ethoxybe

mgg ¢ :\/ﬁ;rrlnoégb € Zyljugon ared from 6-c ogEN -Xlet% enz%'{sgncf: ’ﬁfbnr‘zpflp

N- (3- Met hoxybenz B%)e”t“ﬁNfc ?thﬁé}% 45 y' W ’P%g

ni coti nani de was %;‘Eé borelansts ]é E& ;%‘% ﬁH nani de

(I ntermedi ate 3) retention time 3.07min, 430 8H[H6 -DMSO 9.30,(1H, t),

4- et hyl - 3- (4, 4 - 15,1 D o (hEH . B B6.8LR ) 5055 91 BF.(2Hyd)) Z.M.(1H, d),

(tbi azol -2-yl )0 b&@dlﬁd&"f(lﬁﬂﬁﬂh’é@ﬂ—étﬁ@ (ZEL W)L 634G Y ISP HMY HT5d31R, 5).L CVE:
retention 20 ti nms.13,(Z0n,R2,39KH, s} 5.93,(INVR), 0381(JI2HG] 0.INEA @p. 71, (1H, b),
9.31,(1x, ), 9.17 (1H d), 839, (1H dd), 8.22 (1Hl s), 8.07 (1H d),
7.83, (1x, d), 7. Fkaimbid186)%-I5-(FurSylédrbbn , 6.94,(2H m,

6.84, (1 H d), 4. Sqethedhen®D-nivotindmi Jul'y, 2006
Exanpl e 17: 6-(5-Cycloyropvlnet hv carbam)vl 2 rret hyI phenyl F-N-(3-

met hoxvbenzyl ) - ni coti nam de

6- [ 5- Cycl opr opyl net hyl car banoyl - 2- et hg Npt@gdz] - N- ( 3- net hoxybenzyl ) -

ni coti nam de was prepared from 6-chl or gi\ ( 3- met hoxybenzyl ) ni coti nam de
P

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-yl)-
phenyl]-3-furamide (Intermediate 13) using General Method B. LCMS: retention time
20 3.17min, MH' 442, NMR: 8H [>Hg]-DMSO 9.99,(1H, s), 9.29,(1H, 1), 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).

B
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(I'nt er medi ate 3) and N-cycl opropyl net hyl - 4- et hyl - 3- (4, 4, 3 et t hyl -
[ 1, 3, 2] di oxabor ol an-2-yl)-benzam de (Internedi ate 10) usi %—E, Met hod
B. LOVS: retention tinme 3.07mn, MT 430. NVR SH [2H6]-DvsO 9. 30, (I H,
t), 9.16,(1H d), 8.62,(1H, t), 8.36,(1H dd), 7.94,(1H, s), 7.85,(1H d),

74, (1H, d), 10 7.43,(IH, d), 7.27,(1H t), 6.94-6.92,(2H, n), 6.84, (1H,
451 (2H, d), 3.75, (3H s), 3. 14 (2H t) 2.39,(3H, s), 1.03,(1H m,
43,(2H, m), 0.23 (2H ... Exanpl . ‘

15- (Fur - 3- vl earpgot

t hoxybenzyA- ni €c i

[ 5- (Fur-3-yl carbonyl am no) - 2- net hyl - phenyJ) ] - N- ( 3- net hoxybenzyl ) -

cr)r;et hoxybenzyl ) ni coti nam de

7.
d),

0.
6-
me
6-
ni coti nam de was prepared from 6-chl orp-
(I'nternediate 3) and
N-[4-nethyl -3-(4,4,5,5-tetranmet hyl -[1,83,]2] di oxaborol an-2-yl) -
phenyl]-3-furam de (Internediate 13) using General Method B. LCMS:
retention time 20 3.17mn, MN442. N SHY [ 2H6] - DMBO 9. 99, (1H, a),
9.29,(1H, t), 9.15,(1H d), 8.38,(1H SN 4, (1H, dd), 7.81,(2H, m,
7.75,(1H, d), 7.67,(1H, d), 7.31-7.25, (2H , 7.00.(1H, a) 6. 94, (2H, n,

6.84,(IH d), 4.51,(

Exanpl e 19: (3- ﬁd—g enzii%% i%((:? ﬁr.t g%zgﬁi\%Mﬁ?%z% ﬁke%)ﬁ 2- met hvl -
phenyl | - ni cotin waspr -C {3-methoxybenzyl oo

N- (3- Met hoxybenz tﬁﬂéf‘lf‘ﬁ%%ﬂﬂ%%ﬂ%ﬂ%ﬁ?6»3156%9%}41% ]@Wﬂ% ﬁll)lenyl]

ni coti nam de wasPhsPaiEprbene 3-ypideURigmsigte i¢ %I &ot i nam de

( | nt er nedi at e 3)re§ﬂ@nt1me327mu1,1\/ll—f458 NMR: & [Hﬁ]-DMSO 10.12 (1 S) 9.29 (].H t),

N-[ 4- net hyl - 3- (49-15,BH5d)t $33-&8(2Hyin), 7 B6 BLIRFH T 3% Hbo AoV 487 85,(AH), m), 7.32-

phenyl ] t hi opne?.3+@H] wk 6O T mYBB4eE, d 4.5 1B AT, 3GS1(3La), 2MRL3Hhd).B. LCVE:
retention tine 3.27mn, MHF 458. NVR 5H [ 2H6] - DMSO 10. 12, (1H, s),

9.29, (1H, t),  OEsampledd: lesrbatngylh2-idthyl NedB- s), 7.78,(1H d),
7.68-7.65, (3H, r%ﬂ%“%i%wm%u ghohgxazn@@e %1}' afiad?4, (2H M), 6.84,(2H d),
4.51,(2H, d), 3. S S anpl e 20:

6- (5- Cycl opr opyi car banmovl - 2- met hyl - pbenyl ) - Nztg,/o

met hvl sul phonyl am nobenzyl ) -ni coti na ﬁe \ /

6- (5- Cycl opr opyl car banoyl - 2- et hyl - ph (3-

met hyl sul phonyl am nobenzyl ) - ni coti nari e was prepared from 6-chl oro-N-(3-
nmet hyl sul phonyl am nobenzyl ) ni coti namde (I nternediate 4) and

N-cycl opr opyl - H

met hyl -3-(4,4,5,5-tetranethyl-[1, 3, 2] di %or ol an- 2-yl ) - benzam de
(Internmediate 8) using General Method B. LCVS: retention tine 2.71lmn, MV
479. NWVR SI—H 2H6] Zg_ ) (i)opmpychrq) dylE)niethyl-ﬂh%mﬁ)]ﬁ(S s), 8.48-8.33,(3H m,

7.89,(1H ), 7. Se]fhyGS phonyldminobenzyl)-nicotinamide was prepared from 6-chloro-N-(3-

methylsulphonylaminobenzyDnicotinamide (Intermediate 4) and N-cyclopropyl-4-
methyl-3-(4,4,5,5-tetramethyl-{ 1,3,2]dioxaborolan-2-yl)}-benzamide (Intermediate &)
using General Method B. LCMS: retention time 2.71min, MH' 479. NMR: 8H [°He)-

20 DMSO 9.33,(1H, 1), 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, 1), 7.21,(1H, 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).




7.73,(1H, d), 7.41,(1H, d), 7.31,(1H, t), 7.21,(1H s), 7. ,12 :
4.51,(2H, d), 2.99,(3H, s), 2.86,(1H m, 2.38,(3H s),

0.57,(2H, m. 3 July, 2006 Exanple 21:

N- ( 3- Met hyl sul phonyl am nobenzvl ) - 6- 12- net hyl - 5- (t hi adi azol - 2-

yl car banoyl ) - phenvl | - ni coti nam de

N-(3- Met hyl sul phonyl am nobenzyl ) - 6-[ 2- met hyl - 5- (t hi adi azol -2- 5

yl car banoyl ) - phen | -N-(3

hiadiazol-2-

4- et hyl - 3- (4, 4, BE&
tetranethyl-[1,3,2]dioxaboro|an-2 yl)-N-(thiadi,azol - 2-yl ) -benzam de
(Internmediate 12) using Ceneral thho%hEQ;E : retentlon time 2.80mn, MW
523. NVR 6H [2H6]-DWVBO 9.35, (1H, t)O NN, 8.38, (1H, d),

8.26,(1H, s), 8.09,(1H, d), 10 7.83,(4%, d),H7.52, (1H, d, 7.31,(1H t),
7.22,(IH, s), 7.11,(211, m, 4.52,(2Hd), 2.99,(3H, s), 2.46,(3H, s).
Exanpl e 22: N-(3- Met hyl sul phonyl am n nzyl)-6-[2-nmet hyl -5-(thiazol -

yl car banoyl ) - phenvl | - ni coti nam de 15 N

N- ( 3- Met hyl sul phonyl am nobenzyl ) - 6- [ 2- mé h§N- 5- (t hi azol - 2-yl car banoyl ) -
phenyl ] -ni coti nam de was prepared from 6-chl oro-N-(3-

met hyl sul phonyl am nobe@2¥éthiulpbenyteaioenzyl)-H 2mathpli Safttdadidzolddr d

4- et hyl - 3- (45 4, Beabamb@)-pleenpi-higdtingmide was prepared from 6-chloro-N-(3-

1, 3, 2] di oxabor ol m¢h@2suiphdnyldn{ihdbe@yhticctingthijle (heamadiatel ¢) dpd Anexhybsi(44,85-11) 20
using General MektiR@btil-[ 11X BoxabeoRALIYOIN-{thidBazdl-DolFbéhzadiib-(HddediVR: 81
[21i6]- DVBO 10. bYudinkldenerd) MetBod®. LEMS: rdientiontinle/2. §oklih, M 528. RYM: 31  dd),
8.22,(1H, s), 8. e} 6)%![!‘.0999 11H7t)89417§(éﬁ'1m)d% 38,1 0D, £.3 1H§19;) 8,05, ﬁ,c( 111, d),

7.31-7.28,(2 29 (34
2. 45, (311, (a . é 3; gkc?hp é(% '52,(1 ), 791,285 kot 1524 Hd ( s),
v1

6- ( 5- Cyclopropvlnef 2 nethyl phenyl )-N-( 3-
net hyl sul phonyl am nobenzyf - nrcotrnanlde .
6- ( 5- Cycl opr opy | FEmpas2s Nyt . 15 .l phony he :
nmet hyl sul phony| S$aki2am LU BlEQ ‘<ﬁ°de was prepared from6-chloro-N-(3
nethylsulphonylanlnobenzyl)nlcotlnanlde (I'ntergediate 4) and N

cycl opropyl net hyl - 4- met hyl - 3- (4, 4, 5, 5- et vhyl-[ 1,3, 2]

di oxabor ol an-2-yl)- benzam de (Inter NT%) usi ng CGeneral Method B
LCVMB: retention tine 2.88min, M+ 493y NVRH SH [ 2H6] - DMBO 9. 34, (1H, t),
9.16, (1H, d), 8.96,(1H b), 10 8.62, , t), 8.35,(IH dd), 7.94,(1H, s),
7.85,(1H, d), 7.75,(1H, d), 7.43, (I ) H

Y

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-y1)-N-(thiazol-2-yl)-benzamide (Intermediate 11}

20  using General Method B. LCMS: retention time 2.961:11'n,_1\41—1+ 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,(14, 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).

\
|
! 15 o
|
\
|
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7.31,(1H, t), 7.21,(1H, s), 7.11,(211, m, 4.52,(2H d), 3. 14 2 ),
2.99,(3H, s), 2.39,(3H a), 1.03,(IH m, 0.43,(2H m, 03 08 |
Exanpl e 24: 6-f5-(Fur-3-yl carbonyl am no) - 2- et hyl - phenyl | - N-(3 15

met hyl sul phonyl am nobenzvf - ni coti nam de

6- [ 5- (Fur-3-yl car bonyl am no) - 2- net hyl - phenyl | - N- (3-

met hyl sul phonyl am nobenzyl ) - ni coti nam de was prepared from 6-chl oro- N-(3-

met hyl sul phonyl arg nob d| at e 4) and N-[4-nethyl -

10be yl)nlcot
20 (4,4,5,5- .'-’-*’f"v (2 Cyelop dpeny NG ani de
(Intermediate 13)metiylsulphonijamingbengl-nico eOMVG:  retention time 2.93mn,
M+ 505. NVR. SH [21i 6] - DVEO O 99(1H s) ,(1H, t), 9.15,(1H d),

8.95,(1H, b), 8.38,(IH s), 8.33, (1H, 5@\ (211 d, 7.75,(1H, d),
7.68, (111, d), 7.33-7.30,(2H, m, 7. .s§\ .11, (2H, m, 7.01, (1H,

s), 4.51,(2H, d), 2.99,(3H, s), 2.32, , a)H 25 -46 3 July, 2006 Exanple
25: N-(3- Met hyl sul phonyl am nobenzvf - &J5- (t hi ophen-3- yl car bonyl am no

2- met hyl - phenyl ) - ni coti nam de H

N- ( 3- Met hyl sul phonyl am nobenzyl )-6-[5 \o,éhen- 3-yl carbonyl am no)-2- 5

met hyl - phenyl ] - ni coti nam de was preparedofrom 6-chl oro-N-(3

nmet hyl sul phonyl am nobenzyl ) ni coti nam de (I nternediate 4) and N[ 4-nethyl -
(4,4,5,5-tetranet hyl f{-(slcﬁloﬁioﬂymmﬂedrmmz?.mydl;\lpna@nw {3t hi ophene- 3- ami de

(I nternediat 9514heth§1hnﬂﬂxoﬁﬂﬁxﬁﬁ16$en% rephr€d St 6QRloko:0%3.3. 03 N, MH
521. NMR HH [Zﬂféih'l iﬁm atet@an 15, (1H, s),

8.78, (I H b), 8.

7.69-7.65, (3H, ”Le 58316?& 15;72% ’%Cten onzqﬁ) 4.51, (2H,

2 H,
g)(5 C§(9:I éir 83')22 ,9.16,(1H, d), .96,(1H, b),

% ’1 usm Metho
met hyl pi per a fha ?zgﬁe M%ﬁ% ’| ﬁéﬁxj@@*%g@(m d), 7.43,(11, d),
6- (5- Cycl opr opy! &abJ&D {2 RePnf/l LERamy #-52.01% 9, 314,38 DyA- 95 @Brsdzi n- | -
yhnet hyl ) phenyl ] 249:68% F)nlaﬂ?r d4. m&& @i&bm)e@%(?ﬁm)
6- chl or o- N-[ 2- (4- et hyl pi perazi n- 1-yhnet hyl ) phenyl ] ni coti nam de

S

(Internediate 5)E 1824 V&> BRylcarboiivlh Bmethyl-phenyl]-N-(3-
(4, 4, 5, 5-t et nanmeinsihlvistipharvansincbeanPriitotiadidg! ) - benzami de (I nternedi ate 8)

using 20 General Method B. LCMS: retention time 2.36mn, MV484. NVR 8H
[ZH6] - DMVBO 11.70, (1H, b), 9.23,(1H s), 8§.5Q (PH d), 8.38 (1H d),
8.33,(IH, d), 7.92,(1H H s

H

v

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-y1)-phenyl]-3-furamide (Intermediate 13)
using General Method B. LCMS: retention time 2.93min, MH' 505. NMR: §H [2H5]-
DMSO 9.99,(1H, s), 9.32,(1H, 1), 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, 5).

25
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s), 7.83,(2H, m, 7.43,(1H, d), 7.36,(lgt), 7.29,(1H d), 7.%1,& s t)
3.77,(2H, s), 2.87,(1H, m, 2.67-2.24,(11H m, 2.13,(3H,§s¥#19fé§L(2H
m, 0.58,(2H, m. 3 July, 2006 Exanple 27:
N-[ 244- Met hyl pi perazi n-1-vl net hyl ) phenyl | - 6-[ 2- net hvl - S-
(thi adi azol - 2-yl car banoyl ) - phenvl | - ni coti nam de
N-[ 2- (4- Met hyl pi per azi n- 1- yhnethyl)phenyl] 6-[ 2-nmet hyl -5-(thi adi azol -2- 5
yl car banoyl ) - phenyl ot from6-chloro-N-[2-(4

: Sabiophens:,

met hyl pi per azi n- I-v‘”“"-f_ """5" piphopviay e T ie 5) and
AN o 2—meth 1- hen I-mcotmamlde

4- et hyl - 3-

(4,4,5 5-tetranethyl -[1, 3, 2] di oxaborol an-2-ylj}- N (thi adi azol -2-yl)-benzam d
e (Internediate 12) using Ceneral Methed EWB retention tine 2.43m n,
MH+ 528. NMR 6H [ ZH6] - DMBO 13. 07, ( 1FsM St4, (1H, s), 9.26,(1H, s),
9.21,(1H, s), 10 8.43,(1H, d), 8.34,( ) H. 29, (1H, s), 8.12,(IH d),
7.93,(1H, d), 7.56,(1H, d), 7.36,(1HNs), 7.29,(1H d), 7.11,(1H t),
3.78,(2H, s), 2.67-2.26,(11H m, 2. 34 s). Exanple 28:

N-[ 2- (4- Met hyl pi perazi n- 1- vl net hyl ) ph N [ 2- et hyl -

(thiazol - 2-yl car banoyl ) - phenyl | - ni coti nat des15

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

yl car banoyl ) - phenyl ] - Ni(8-dMathyiawiptienylesinopeneyl pé-Ea(tiiophen-8-vhibonylandihd)2- ( 4-

met hyl pi per azin- Imefliyirphdnyl]-hipbidayidewas prepandfioshes-{Hlord-d-@edi at e 5) and

4- et hyl - 3- methylsulphonylaminobenzyl)nicotinamide (Intermediate 4) and N-[4-methyl-3-
(4,4,5,5-tet ramet(wBﬂitatraaae%ﬂazm@fae&@au@ymlph thioBheké8lamigey | ) - Denzam de

20’ (int er nedi ate(ﬁﬂe}me@w Gﬁﬂgealer £n B.OME u&?ﬁa‘ﬁé‘ﬁ bﬂﬂntmesﬁ 53mi n,
VE 527, NWR SH bt o) 3,&%. Y i g)
?gg E'lﬂ ol))10 ﬁ Z > 9y 7,697 r#}z}!? Fie
3.78, (2H s). 7 tﬁ?l% L) 4(,3%;5’?1,2'33). July, 2006 Exanple 20:

|

6- (5- CyclopropV|nethvlcarbannvl 2. neth
nethylnlnera2|nIE'%”-; B> ZEOPIOD AL
6- (5- Cycl opr opy| methyniperaz plyely imamide. N-[ 2- (4- 5
met hyl pi per azi n-1- ylnethyl)phenyl] nlcotlnanlde was prepared from
6-chl oro-N-[ 2 (4-nmethyl pi perazin- I-yInethyILp ényl ] ni cot i nani de
(Internediate 5) and N- cycl opropyl nmet hyh- thyl-3-(4,4,5,5-tetranmet hyl - [
di ate 10) using CGeneral Met hod
S NVR: 6H [ 2H6] - DVBO 11. 67, (1H,
(1H, d), 8.32,(1H, d), 7.97,(1H,
G1H ),

N
v

1, 3, 2] di oxaborol an-2-yl)- benzam de (I
B. LCVS: retention tine 2.46mn, MO
b), 9.24,(1H s), 8.63,(111, t), 10 8.
s), 7.88-7.83,(2H, m, 7.45,(1H, d),

15

6-(5-Cyclopropylcarbamoyl-2-methyl-pheny?!)-N-[2-(4-methylpiperazin-1-
ylmethyl)phenyl]-nicotinamide was prepared from 6-chloro-N-[2-(4-methylpiperazin-
1-ylmethyl)phenyllnicotinamide (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: 8H [*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, 5),
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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7.30, (1H, d), 7.11,(1H t), 8.77,(2H s), 3.15,(2H t), 2.70-2.20,(l 1H
M, 1.04, (1H n), 0.43,(2H n), 0.23,(2H n). Exanple 30:3July,20

6- 15- (Far - 3-vl car bonyl am no) - 2- net hyl - pbenyl | - N-f2-(4- 15

met hyl pi perazm | -yl net hvl | phenyl | - ni coti nam de

6- [ 5- (Fur-3-yl car bonyl am no) - 2- net hyl - phenyl | - N-[ 2- (4- et hyl pi per azi n-1 -
yl met hyl') phenyl ] - ni coti nam de was prepared from 7

6- chl oro- N-[ 2- (4yQE ‘ = V| | ) [ i i panide

(I nternedi ate 5)E 2 £ gloinths LDAED theth-
tetramethyl-[1,3 R ADOF O a2y grrettyt 1 -o-1uram de (I nternediate 13)
using General Method B. LCMS: retention tlpcez 53m n, M+ 510. NVR 6H

[ 2H6] - DMSO 11.64, (I H, b), 10.02,(IH, s), g% (1H, s), 8.38,(2H, m,

.76, (2H, m, 7.38-7.29,(3H m,
.66-2.20,(11H, m, 2.16, (3H,

8.31,(1H, d), 7.86,(1H, s), 7.80,(1H,
7.11,(1H t), 7.01,(1H s), 3.77,(2H ]
s). 25 -49 3 July, 2006 Exanple 31: Ne
N-[ 2- (4- Met hyl pi perazi n- 1- vl met hyDphenyl | - 645- (t hi ouhen- 3-

yl car bonyl ani no) - 2- et hyl - phenyl | -ni c nafi de

N-[ 2- (4- Met hyl pi per azi n-1 -yhnet hyl ) phenyl ﬁ 5-(t hi ophen-3- 5

yl carbonyl am no) - 2- net hyl - phenyl ] - ni coti nam de was prepared from

G- chl or o-N-[ 2 (4-ret E‘Kt 9@ mfﬁe Pk DL AV DA Ll R [ RARE S8 .

(I nternedi at e, 5)

et hyl -3- (4, 475, 8 E n@mﬂeavaﬁ%r%&dﬁoghﬁ?l%’ %F%nyl]thl ophene- 3-
ani de (Intermed’i‘[1 p’?ﬁfﬁz"h )% Ristapyls (gterp gN Brti me
2.58nmi n, M+ 52634 viriranegth OH 26)- T(ch@dla@}-})fh)d’ew tH, a),
9.23,(1H, s), 8. @aer(nzﬂate AP, usme Ganeaq Method BghCMS: refention fime 23min, W' 52675 ( 2H,
n, 7.65, (2H, n)NMR; SBIHPOMSOH3. OﬁilH by 11.74,(VHH), 226,18, s}, 9, A1 THL s8) ,

2.67-2.24, (11H, 833,(1H, 968.3BHH, &) 8.2 Hes) A. 1 2VHH hid, 7. 9B, (18, d)1156,(1H, d),

6- chl or oni cot i nandgi@H( RN CHIA|(VBILDBYS,C3E B UeT-R26C1NHE] My bA B s, 5, 5-
tetramet hyl -[ 1, 3, 2] di oxaborol an-2-yl)-benzam de (Internedi ate 34, 15np),
tetraki s(tri phengyRhasik: im Qb Hb iRt I mAR M AR FARE2-Sediy gD hydr ogen
carbonate (1M lj',' ”” CHedvil Z- 0 )~ and heated at reflux
for 18 hours. THE —Pr u vvc -. o and the residue diluted with
et hyl acetate / cycl ohexane 20 (1:2). The SO.J’*N" on was applied to a SPE (Si,

2g) and eluted with ethylacetate / cycloh ne (1:2) and then
et hyl acetate. The sol vent was evapora omthe ethylacetate fraction
and the residue triturated with ether jflo ve the desired product as
N
H
N..S
15 O ‘\fil']

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]nicotinamide (Intermediate 5) and 4-methyl-3-
(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-N-(thiazol-2-yl)-benzamide

20  (Tntermediate 11) using General Method B. LCMS: retention time 2.53min, MH" 527.
NMR: 3H [*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, 5), 2.67-2.25,(11H, b), 2.14,(3H, s).

- A8 -



a white solid. 25 Exanples 32 to 44 may al so be prepared usgga! 2006
{5-[ (cycl opropyl am no) car bonyl ] -3- fl uoro-2-nethyl phenyl }b i
(Internmediate 36) in place of Internmediate 34. 3 July, 2006
ConpoundSt ruct ur e6- MHRet enti on Chl oroni coti nam deti ne m nutes Exanple
32G5- Chl or o- N-3682. 78 6-(5-cycl opropyl net hyl n
Cyclopropylcarbannyl|cot|nan1de -3-fluoro-2-nethyl - (I nternediate 21)
phenyl)-N- cycl opg
336-Chl oro- N-(3-3 3 ~Banoyl am de
(I'nternedi ate - 3- Z S F nethylbutyl)

ni coti nam de Exanpl e 346- Chloro N-3823 01 6-(5-cycl obutyl net hyl ni

Cycl opr opyl car banoyl coti nam de -3-fl uoro-2-gethyl - (I nternmedi ate 32)

phenyl )-N- cycl obutyl met hyl -1 ni coti nagi fle [Exanpl e 356- Chl or o- N- ( 1- 3822. 95
6- (5-cycl opropyl et hyl ) ni Cycl opr opyl car Ba | coti nam de
-3-fluoro-2-nmethyl-Z(Internmedi ate 23) g

o] W= L=f B

6-(5-Cyclopropylmethylcarbamoyl-2-methyl-phenyl)-N-[2-(4-

5 methylpiperazin-1-ylmethyl)phenyl]-nicotinamide was prepared from 6-chloro-N-{2-
(4-methylpiperazin-1-ylmethyl)phenyl]nicotinamide (Intermediate 5) and N-
cyclopropylmethyl-4-methyl-3-(4,4,5,5-tetramethyl-[ 1 ,3,2]dioxaborolan-2-yi)-
benzamide (Intermediate 10) using General Method B. LCMS: retention time
2.46min, MH" 498. NMR: 8H [*Hs}-DMSO 11.67,(1H, b), 9.24,(1H, s), 8.63,(1H, ©),

10 8.39(1H, d), 8.32,(1H, d), 7.97,(1H, s), 7.88-7.83,(2H, m), 7.45,(1H, d), 7.36,(1H, 1),
7.30,(1H, d), 7.11,(1H, 1), 3.77,(2H, 5), 3.15,(2H, t), 2.70-2.21,(11H, m), 1.04,(1H, m),
0.43,(2H, m}, 0.23,(2H, m).

Example 30: 6-[5-(Fur-3-ylcarbouylamino)-2-methyl-phenvl]-N-12-(4-
15 methylpiperazin-1-yimethy)phenvl]-nicotinamide

el

S
NRWCS
H

6-[5-(F ur-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: 5H [*Hg)-
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, 5), 7.76,(2H, m), 7.38-7.29,(3H, m), 7.11,(1H, 1), 7.01,(1H, s),
3.77.(2H, s), 2.66-2.20,(11H, m), 2.16,(3H, s).

25

h
N
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phenyl )-N-(1- cycl opropyl ethyl)- nicotinam deF Exanpl e 3 July, 2006

36q6- Chl oro- N- (2, 2-3843. 01 6-(5-di net hyl propyl))nic

Cycl opr opyl car banoyl oti nam de -3-fl uoro-2-nethyl--(Internmedi ate 24)
phenyl)-N-(2,2- dinethyl propyl)-I nicotinam dea -51 3 July, 2006 Exanple

376-Chl oro- N- (2, 2-3822. 90 6-(5-di nmet hyl cycl opr opy

CyclopropylcarbannylIl)nicotinanide - 3-fl uoro- 2- nethyl (Internedlate 25)

phenyl )-N-(2, 2- _5
386- Chl or o- N- 354250
(I'nternedi ate - 3-

Cyclopropylcarbanoylcotlnan1de - 3-fl uoro- 2- yl -1

ety w"cyclopropyl , hicotinam de
Exanpl e 3906- Chl or o- N-4103 22 6 (5 0~ cyclohe |.met hyl ni

-(Internmedi ate 27)

phenyl ) -N- cycl ohexyhnet hyl - ni coti nanydfF Il Exanpl e 406- Chl or o- N- 3682. 79

N

o
H S

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

5 ylearbonylamino)-2-methyl-phenyl]-nicotinamide was prepared from 6-chloro-N-{2-
{4-methylpiperazin-1-ylmethyl)phenylJnicotinamide (Intermediate 5) and N-[4-
methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylJthiophene-3-amide
(Intermediate 14) using General Method B. LCMS: retention time 2.58min, MH" 526.
NMR: SH [*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, 5), 7.79-7.75,(2H, m), 7.65,(2H, m), 7.38-7.29,(3H, m),

7.1L,(1H, t), 3.77,(2H, 5), 2.67-2.24,(1 151, m), 2.16,(3H, m).

General Method C

15 The 6~chloronicotinamide (25mpg), 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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6- (5-cycl obutyl ni coti na Cycl opropyl carbanoyl I m de (Inter lL.aj e 006
-3-fluoro-2-nethyl-28) phenyl)-N-cycl obutyl- nicotinam de

416- Chl oro-N-(2-3702. 86 6-(5-net hyl propyl)nicoti Cycl opropyl car banoyl nam de
-3-fluoro-2-nethyl-1(Internmediate 29) phenyl)-N-(2- nethyl propyl)-I

ni coti nam deF Exanpl e 426-Chl oro- N-(1-3702. 84 6-(5-nethyl propyl )nicoti

Cycl opr opyl car banoyl nam de -3-fl uoro-2-nethyl-(lInternediate 33)

phenyl )-N-(1-i nethylpropyl)- nicotinamde -52.3 July, 2006 Fxanple
43mat 6- Chl or o- N{ 356»mppuwsd ( 5- pri$pyétwecot i nanitde MH" | Retention
Cycl opropyl car banoyl (I ntermedi gt e 30) - 3-f | Udthboréricneindmitie | phenyikme- N- pr opy!l -
ni coti nam de Exanpl e 446-Chl org- N-3822. 92 6-(5-cyc|openty Ni_CAatniaate§yicl opr o
banmoyl m de (I nt ¢erEmeiphtse - 3-fl goro- 2,;1 -|13lonigbanyl ) - Nfzgzyglaoment vl -
ni coti nam de 6-(5- cyclopropylmethyln

Cyclopropylcarbamoyl icotinamide

-3-fluoro-2-methyi- {Intermediate 21)

phenyl)-N-

cyclopropylmethyl-

nicotinamide HW

Esxample 33 ‘ * | 6-Chloro-N-(3- 384 |3.10

6-(5- methylbutylnicotin

Cyclopropylcarbamoyl amide (Intermediate

-3-fluoro-2-methyl- 22)

phenyl)-N-(3-

methylbutyl)-

nicotinamide

Example 34 6-Chloro-N- 382 13.01

6-(5- cyclobutylmethylni

Cyclopropylcarbamoyl cotinamide

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

phenyl)-N-

cyclobutylmethyl-

nicotinamide

Example 35 6-Chloro-N-(1- 382 295

6-(5- cyclopropylethyl)ni

Cyclopropylcarbamoyl cotinamide

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

phenyl)-N-(1-

cyclopropylethyl)-

nicotinamide

Example 36 . “\5("" 6-Chloro-N-(2,2- | 384 [3.01

6-(5- o, dimethylpropyl))nic

Cyclopropylcarbamoyl F = " | otinamide

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

phenyl)}-N-(2,2-

dimethylpropyl)-

nicotinamide
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Met hod D Internediate 38 (40 tnol) in DMF(O. 5ml) s_tre W th
On shaki ng a sol ution was h was
2.0Ceq) in DMF (0.5nl). After shaking
roomtenperature. The sol vent was

chloroform (I.0Om) and applied

chloroform (1.5nl),

Gener al
HATU (1. 12eq) and DI PEA (3eq).
added to a solution of 5 amne (1.2 -
the reactions were |eft overnight at
renoved in vacuo, the residue dissolved in
to an SPE (NH2, 0.5g). The product was eluted with

ethyl acetate (1. 5mal) and nethanol/ethyl acetate (1:9.1.5ml). The solvent
was evapor at ed up&emmpladfium from t e prediict | bCabré-Br(2,2410 | 382 [2.90
ConpoundAm neVH RefSention tine anpl| éimethyicyclopropy
452- am nonet hyl t hCwbptopsliddkBamid1 (cycl opnaipytinamidao) cgr bony
1] - 3-fl uor o- 2- nepGHinbpkeRyhyl- N- t hi azol { @nteliit@iatt 23) nijcot i pami de
Exanpl e 462- ( 2- ahphesetiryd, )t hi az 2.78 6-{5- [(cycl oprgpyl am no) carbony
1] - 3-f | uor o- 2- W%ﬂﬂ%ﬂa@w}%-ﬁ} at hi azol -2- | eth 1 nicptinam de
Exanpl e 472- net h| bk amned183. P ' 2006 6-{5-
cycl opropyl am pg] pony I -3t W phenyt =123
£n(3t Kyl bgnzyl ) ni coféﬁ%g)% g‘.&i{}m'éﬁ_. . 3541260
-(3- cyclopropylnicotina
Cyclopropylearbamoy! mide (Intermediate
-3-fluoro-2-methyl- 26)
phenyl)-N-
cyclopropyl-
nicotinamide
Example 39 "\/J:) 6-Chloro-N- 410 {322
6-(5- cyclohexylmethylni
Cyclopropylcarbamoyl N cotinamide
-3-fluoro-2-methyl- | P (Intermediate 27)
phenyl)-N-
cyclohexylmethyl-
nicotinamide
Example 40 6-Chloro-N- 368 (2.79
6-(5- cyclobutylnicotina
Cyclopropylcarbamoyl mide (Intermediate
~3-fluoro-2-methyl- 28)
phenyl)-N-cyclobutyl-
nicotinamide
Example 41 6-Chloro-N-(2- 370 | 2.86
6-(5- methylpropyl)nicoti
Cyclopropylcarbamoyl namide
-3-fluoro-2-methyl- (Intermediate 29)
phenyl)-N-(2-
methylpropyl)-
nicotinamide
Example 42 6-Chloro-N-(1- 370 |2.84
6-(5- methylpropyl)nicoti
Cyclopropylcarbamoyl namide
-3-fluoro-2-methyl- (Intermediate 33)
phenyl)-N-(1-
methylpropyl)-
nicotinamide
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Exanpl e 482,4,5-trifl uorobenzyl am ne4583. 29 6-{5-

[(cyclopropylan1no)carbony 1] -

3-fluoro-2- nethyl phenyl} -

1 06

trifluorobenzyl)nicotinam de Exanple 492, 5- dlfluorobenzylan1ne4403 21 6-{5-

[ (cycl opr opyl am

no) carbony |]-

3-fluoro-2- nethyl phenyl }-N-(2,5-

di f 1 uorobenzyl ) ni coti nam de Exanpl e 503, 4-di f| uor obenzyl am ne4403. 24 6-{5-
-N- (3, 4-

[ (cycl opropyl am no) car bony 11-3-fl uoro-2- nethyl phenyl

di f | uorobenzyl ) n
N- (3-chl orob enz
met hyl phenyl }ni c
N- (4-chl or obenzy
nmet hyl phenyl } ni c
N-(3-chloro-2- f
-54

jcotinam de Exapple 513-chl orobenzyl ani ne4383. 33
Exangple §5- [ (cy h§-Chiobey 1] - 3366 ujaz. 2 2-
od-{Sham de Exanp Dpggilicstiniagids§3. 34
| Oycpropyledrifagnosl CahtbeRyiatk Boy3- fil uorjo- 2-
OB ifflaaidi 2@eti1anp 2-fl uorobenzyl am ne4563. B6
| ghevyPEBAHY1) - 6- ppy| am no) car hony |1- 3-f | upro- 2-
nicotinamide
Example 44 6-Chloro-N- 382 1292
6-(5- N cyclopentyinicotina
Cyclopropylearbamoyl _ mide (Intermediate
-3-fluoro-2-methyl- 31)
phenyl)-N- "
cyclopentyl-
nicotinamide %
General Method D !

Intermediate 38 (40umol) 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 (NHz, 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 MH' | Retention
time
(minutes)

Example 45 2-aminomethylthiazole 411 [ 2.79

6-{5-

[(cyclopropylamino)carbony

1]-3-fluoro-2-

methylphenyl}-N-(1,3-

thiazol-2-

| ylmethyDnicotinamide

Example 46 2-{2-aminoethyl)thiazole 425 | 2.78

6-{5-

[(cyclopropylamino)carbony

1]-3-fluoro-2-

methylphenyl}-N-[2-(1,3-

thiazol-2-

ylethylJnicotinamide

Example 47 2-methylbenzylamine 418 | 3.26

-53-



3 July, 2006 nethyl phenyl }ni coti nam de Exanpl e

545-f | uor o- 2- net hyl benzyl am ne4363. 30 6- {5- [(cyclopropylaﬁ#ﬁg¥égpggny
1]-3-fluoro-2- nethylph enyl } -N(5-fluoro- 2- nethyl benzyl)nicotinam de
Exanpl e 552-chl oro- 3, 6-di fl uorobenzyl am ne4743. 31 N-(2-chl oro- 3, 6-

di fl uorobenzyl)-6-{5- [(cycl opropyl am no)carbony 1]-3-fl uoro-2-

met hyl phenyl } ni coti nam de Exanpl e 562-pentyl am ne3843. 14 6-{5-

[(Cyc| opr Opy| am n\ car hnn\l | 1 -3-fluoro-2- et hVI DthVl } N-(1-
net hyl but yl ) ni cor 6 de Exanpl e 572, 3-di f | uor o- 4- net hyl Henzy] ani ne4543. 36
6-{5- [(cycl opr opliévelepmppaeingeanhony || - 3- f | uor o- 2- net hyl phenyl } 1 N- (2, 3-
di fl uor o- 4- net hyll8-fepey?-) ni cot i nam de Exanpl e
582, 3, 6-tri f| uor plhahdpHeayt}-Nq4583. 29 6-{5- [ (cycl opropyl ari no) car bony
1] - 3-fl uoro- 2- nehéyRESMYHchtidmédd, $, 5- trifluorobenzyl)nijcoti pam de

Example 48 2,4,5-trifluorobenzylamine 458 |3.29
6-1{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,4,5-
trifluorobenzyl)nicotinamide

Example 49 2,5-difluorobenzylamine 440 |3.21
6-£5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,5-
difluorobenzyl)nicotinamide

Example 50 3,4-difluorobenzylamine 440 |3.24
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3,4-
difluorobenzyl)nicotinamide

Example 51 3-chlorobenzylamine 438 |3.33
N-(3-chlorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl} nicotinamide

Example 52 4-chlorobenzylamine 438 [3.34
N-(4-chlorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylpbenyl}nicotinamide

Example 53 3-chloro-2-fluorobenzylamine 456 | 3.36
N-(3-chloro-2-
fluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-~

-54-



Exanpl e 591, 3-di net hyl but yl am ne3983. 28 6-{5- [ (cycl opropy, 1 N bony
1]-3-fluoro-2- neth then 1 -N 1,3- -55 3 July, 2006 :'J'gmyo"")ocﬁ

di met hyl but yl ) ni coti nam de Exanpl e 603-fl uoro-4- et hyl benzyl am ne4363. 32
6-{5- [(cycl opropyl am no)carbony 1]-3-fluoro-2- nethyl phenyl}-N(3-fluoro-
4- met hyl benzyl ) ni coti nam de Exanpl e 615-chl oro-2-fl uorobenzyl am ne4563. 36
N- (5-chl oro-2- fluorobenzyl)-6-{5- [(cyclopropyl am no)carbony

1] - 3-f | uor o- 2- t hyl phenyl }nicotinam de FExanple
622- phenyl et hyl W%@MI@O@B{@G [ (cycl opropyl ani no) car hony | ]-3-fl yor o- 2-
met hyl phenyl } - N-[(2- phenyl et hyl ) ni ¢oti nam de Exanpl e
632- met hoxy- 2- meftExainplecdy | am ne4002 5-2Qo6-2{rkethyiHettan@r opy lggn mAccar bony
1] - 3-fluoro-2- netisyl phenyl } - N- (2- | net hoxy- 2- net hyl propyl ) nijcoti nam|de
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(5-fluoro-
2-
methylbenzylnicotinamide

Example 55 2-chloro-3,6-difluorobenzylamine | 474 | 3.31
N-(2-chloro-3,6-
difluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}nicotinamide

Example 56 2-pentylamine 384 |3.14
6-{5-
[(cyclopropylamino)carbony
1]-3-fluorg-2-
methylphenyl}-N-(1-
methylbutyl)nicotinamide

Example 57 2,3-difluoro-4-methylbenzylamine | 454 | 3.36
6-{5- _
[(cyclopropylamino)carbony
[}-3-fluoro-2-
methylphenyl}-N-(2,3-
difluoro-4-
methylbenzynicotinamide

Example 58 2,3,6-trifluorobenzylamine 458 |3.29
6-{5-
[{cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,3,5-
trifleorobenzyl)nicotinamide

Example 59 1,3~-dimethylbutylamine 398 (328
6-{5-
[{cyclopropylamino)carbony
1]-3-fluoro-2~
methylphenyl}-N-(1,3-

-55.




Exanpl e 642- et hoxyet hyl am ne3722. 63 6- { 5- [(cyclopropylaninoacarbony
1] - 3-fl uoro-2- nethyl phenyl }-N-(2- nethoxyethyl)nicoti nam

653, 3- di et hyl but yl am ne3983. 30 6-{5- [ (cycl opropyl am no) car bony
1]-3-fluoro-2- nmethl henl-N-3,3- -56 3 July, 2006 dinethyl butyl)nicotinam de
Exanpl e 662-t-but oxyet hyl am ne4142. 98 N-(2-tert-butoxyethyl)-6- (5-

[ (cycl opropyl am no) car bony 1]-3-fl uoro-2- nethyl phenyl }nicoti nam de Exanpl e
671, 1 -dinmethyl propyl am ne3843. 17 6-{5- [(cycl opropyl am no)carbony

1] - 3-fl uor o- 2- ngdimethytbetyDhhifetMarpidert - pentyl ) ni coti nam de| Exanpl e
682- (am nomet hyl ) - 4- net hyl t hi azol e4252. 88 6-{5- [ (cycl oprppyl 4m no) car bony
1] -3-fluoro-2- neeERyhpoeny! } - N[ (4-3-mekd Y hedyBed-fain®| - 2436 332
yl ) met hyl ] ni coti ngrgsde Exanpl e 691,[1-di net hyl - 2-4283. 08
6- { 5- hydr oxypent \ t(@ﬂldﬂﬁ)pylanﬁno)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3-fluoro-
4-
methylbenzylnicotinamide

Example 61 5-chloro-2-fluorobenzylamine 456 |3.36
N-(5-chlorg-2-
fluorobenzyl)-6-{5-
[(cyclopropylamino)catbony
1}-3-fluoro-2-

methylphenyl }nicotinamide

Example 62 2-phenylethylamine 418 1320
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl} -N-(2-
phenylethyl)nicotinamide

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

Example 64 2-methoxyethylamine 372 {263
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-

-56-



[ (cycl opropyl am no) carbony 1]-3-fl uoro- 2- nethylphenyl}-N—éZ- hydr oxy-1, 1-
di met hyl pentyl ) ni coti nam de Exanple 702-trifl uoronethyl be ' 23. 38

6-{5- [(cycl opropyl am no) carbony 1]-3-fluoro-2- nethyl phenyl}-N[ 2-
(trifluoronethyl)benzyl]nico tinam de Exanple 712-chl orobenzyl am ne4383. 30
N- (2- chl orobenzyl ) -6-{5- [(cycl opropyl am no)carbony 11-3-fluoro-2- nmeth 1
hen 1 nicotinamde -57 3 July, 2006 Exanple 724-nethyl pi peri di ne3963. 09
N-cycl opr opyl - 3- Huere-—4—nethyl -5-{5-T(4- pethylpiperidin-|-
yl ) car bonyl ] pyri fififedylbyybnicotinamitleld Exanpl e
73N-i sobutyl - N-npthyl am ne3843. 02 6-{5- [ (cycl opropyl am no) cafbony

| ]1-3-fluoro-2- neEsamphényl } - N-i sobhattybutexpdthiyriniigl ni cot i ngmde| £ganpl g
744-1| uor obenzy| aNi(hrefZidtxtdhyd-d &~
[(cyclopropylamine)carbony
[}-3-fluoro-2-
methylphenyl}nicotinamide

Example 67 1,1-dimethylpropylamine 384 |3.17
6-{5-
[(cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-(tert-
pentyl)nicotinamide

Example 68 2-(aminomethyl)-4-methylthiazole | 425 |2.88
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-[(4-
methyl-1,3-thiazol-2-
yl)methylnicotinamide

Example 69 1,1-dimethyl-2- 428 | 3.08
6-{5- hydroxypentylamine
[(cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-(2-
hydroxy-1,1-
dimethylpentyl)nicotinamide

Example 70 2-trifluoromethylbenzylamine 472 |3.38
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-[2-
(trifluoromethyl)benzylnico
tinamide

Example 71 2-chlorobenzylamine 438 {330
N-(2-chlorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}nicotinamide

-57-



[ (cycl opropyl am no) carbony 1]-3-fluoro-2- nethyl phenyl }-N- é 4- 2006
fl uor obenzyl ) ni coti nam de Exanpl e 753, 3-di et hyl azeti di ne4183:

N-cycl opropyl -3- {5-[(3,3- diethylazetidin-I- yl)carbonyl]pyridin-2-yl}-5-
fl uor o- 4- et hyl benzam de Exanpl e 76N-cycl opropyl - N- et hyl am ne3963. 06
N-cycl opentyl -6-{5- [ (cycl opropyl am no)carbony 1]-3-fl uoro-2-

nmet hyl phenyl } - N- net hyl ni coti nam de Exanpl e

77N- et hy| - N-i sop npyl am nel3842 98 -{:n- [((‘y(‘l opr Opy| ani I"O) carbony
1] -3-fluoro-2- nethylphenyl}-Nethyl-N_isopropylnicotingm def Exanpl &
782, 3, 4-trifl uor pempid Bm Nned4583. 30 4-nthyhipttidiye 2006 6- { 9396 | 3.09
[ (cycl opr opyl am néredopbpnly3-flord4f | Yior o- 2- net hyl phenyl } - N (2, B, 4-
trifluorobenzyl)hhaBiisnaqiade Exanplle 79benzyl am ne4043. 14 N-benzyl - 64{5-
[ (cycl opropyl am hegeagigeia-11] - 3- f | or o- 2- net hyl phenyl } Ini cofi nam dg
yDcarbonyl]pyridin-2-
yl}benzamide

Example 73 N-isobutyl-N-methylamine 384 |3.02
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-

methylphenyl} -N-isobutyl-
N-methylnicotinamide

Example 74 4-fluorobenzylamine 422 |3.19
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(4-
fluorobenzyl)nicotinamide

Example 75 3,3-diethylazetidine 410 |3.24
N-cyclopropyl-3-{5-[(3,3-
diethylazetidin-1-
yDcarbonyl]pyridin-2-y1}-5-
fluoro-4-methylbenzamide

Example 76 N-cyclopropyl-N-methylamine 396 | 3.06
N-cyclopentyl-6-{5-
{{cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-
methylnicotinamide

Example 77 N-ethyl-N-isopropylamine 384 (298
6-{5-
[(cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-ethyl-N-
isopropylnicotinamide

Example 78 2,3 4-trifluorobenzylamine 458 |3.30

-58.




Exanpl e 802- et hyl pi peri di ne4103. 17 N-cycl opropyl - 3-{5-[(2-
et hyl pi peridin-1- yl)carbonyl]pyridin-2-yl}-5- fluoro-4- nﬁ—ﬂ#’-‘b—?&%m de
Exanpl e 813-trifl uoromet hyl benzyl am ne4723. 40 6-{5-

[ (cycl opropyl am no) carbony 1]-3-fluoro-2- nethyl phenyl }-N-[3-
(trifluoronethyl)benzyl]nico tinam de Exanple

822- et hyl - 2- et hyl pi peri di ne4243. 30 N-cycl opropyl - 3-{5-[( 2-

et hyl - 2- net hyl pi perddin-l-_yl)carbonyllpyridin-2-yl}-5-
f1 uor o- 4- met hyl befrdtini de Exanpl e 831, 1- di net hyl but yl ami nd3983[ 30 6- {5
[ (cycl opropyl am pldyvelapopigmibd)e@odny yor o- 2- net hyl phenyl }- N- (1, [L-
di et hyl but yl ) ni clpBiflrami2de Exanpl e |844- chl or o- 2-f | uor obenzyl afm ne4563. 37
N- (4-chl oro- 2- f|mehyitendyN)@28:4{5- ([ (cycl opr opyl am no) carjbony| 1
- 3-fl uoro-2- - 59| @fdatbbenzydRR6ivamideY | phenyl } ni coti nanmi de HExanp| e
853, 3, 3-trifl uorppropyl am ne4103. 00 6-{5- [(cycl opropyl ami no)carbony
Example 79 benzylamine 404 |3.14
N-benzyl-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}nicotinamide

Example 80 2-ethylpiperidine 410 |3.17
N-cyclopropyl-3- {5-[(2-
cthylpiperidin-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-
(frifluoromethy)benzylnico
tinamide

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

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

| dimethylbutyl)nicotinamide

Exatnple 84 4-chloro-2-fluorobenzylamine 456 |3.37
N-(4-chloro-2-
fluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
11-3-fiuoro-2-

-59.



| ]-3-fluoro-2- nethyl phenyl}-N-(3,3,3- trifluoropropyl)nicgtinam Sg Exanpl e
864-trifluoronethyl benzyl am ne4723. 41 6-{5- [ (eycl opropyl arh ny

1] - 3-fluoro-2- nethyl phenyl }-N-[4- (trifluoronethyl)benzyl]nico tinam de
Exanpl e 873-net hoxyani | i ne4203. 26 6-{5- [(cycl opropyl am no) car bony

1] - 3-fl uoro-2- nethyl phenyl }-N-(3- net hoxyphenyl)nicotinam d e Exanpl e

884- net hyl ani | i ne4043. 34 6-{5- [(cycl opropyl am no)carbony 1]-3-fl uoro-2-

met hyl phenyl } - N- (4-—net-hyl pheny| ) nicotinam de Exanple
893-f | uor obenzyl amehlpheglipigotgapile [ (cycl opr opyl am no) car pony :
1] -3-fluoro-2- mgthyl phenyl }- N (3-_Jfl uorobenzyl ) ni coti nam de Exanpl e
902- am nonet hyl - 5 Exanplg BS ur an4083. 083,53 -{fHluolopreystdntify opy| apd100) c@obony
1] - 3-fluoro-2- nggls51 hen -N- 5-
[{cyclopropylamino)carbony
1}-3~fluoro-2-
methylphenyl}-N-(3,3,3-
trifluoropropyl)nicotinamide

Example 86 4-trifluoromethylbenzylamine 472 |1 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 (320
6-{5-
[(cyclopropylamino)carbony
1j-3-fluorp-2-
methylphenyl}-N-(3-
fluorobenzylnicotinamide

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




-60 3 July, 2006 nethyl-2- faryl)methyl]nicotinam de Exangl
913-net hyl ani | i ne4043. 36 6-{5- [ (cycl opropyl am no) car bony
met hyl phenyl } - N- (3- net hyl phenyl ) ni coti nam de Exanpl e

922, 3-di fl uorobenzyl am ne4403. 23 6-{5- [(cycl opropyl am no) car bony

1] - 3-fluoro-2- nethyl phenyl }-N-(2,3- difluorobenzyl)nicotinam de Exanpl e
932, 4-di fl uor obenzyl am ne4403. 23 6-{5- [(cycl opropyl am no) car bony

1] -3-fluoro-2- pethylphenyl } -N-(2 4- difluoroebenzyl)ni-ceti-nam-de—Exanpl e
943-ch|oro-4-f|Jé?@ﬂéﬁzylanine4563.37 N-(3-chl oro-4- fl dorobeénzyl)-6-(5-

[ (cycl opr opyl any freyleeettiyfrigotinpm@e f | jJuor 0- 2- et hyl phenyl } nji cot | nani de {Exanpl e
954- net hyl benzyl am ne4183. 27 6-{5-] [ (cycl opropyl ani no) carbon
1] - 3-fl uoro- 2- ekdpiptenyl } - N- (4-] 3améthydnbimazyl ) ni cot i ngModie | 3.36
6-{5-
{(cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-(3-
methylphenyDnicotinamide

Lt 0- 2-

Example 92 2,3-diflnorobenzylamine 440 1323
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,3-
difluorobenzyl)nicotinamide

Example 93 2,4-diflucrobenzylamine 440 |3.23
6-{5-
{(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(2,4-
difluorobenzyl)nicotinamide

Example 94 3-chloro-4-fluorobenzylamine 456 |3.37
N-(3-chloro-4-
fluorcbenzyl)-6- {5-
[{cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}nicotinamide

Example 95 4-methylbenzylamine 418 |[3.27
6-{5-
[{cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-(4-
methylbenzyl)nicotinamide

Example 96 3,4,5-trifluorobenzylamine 458 |3.33
6-{5-
[{cyclopropylamino)carbony
I]-3-fluoro-2-
methylphenyl}-N-(3,4,5-
trifluorobenzylnicotinamide

-61 -



Exanpl e 963, 4, 5-trifl uorobenzyl am ne4583. 33 6-{5-

[ (cycl opropyl am no) carbony 1|]-3-fl uoro-2- nethylphenyl}-N§H¥H¥%399§

trifluorob 1 nicotinam de -61 3 July, 2006 Exanple

972- am nonet hyl - 3- net hyl t hi ophene4243. 21 6-{5-
1] - 3-fluoro-2- nethyl phenyl } -N-[(
yl ) met hyl ] ni coti narni de Exanpl e 983-chl oro-2, 6-di fl uor obenzyl am ne4743. 35
N-(3-chloro-2, 6- difluorohenzyl)-6-{5-
1] - 3-fl uoro-2- nethyl phenyl}nicotin
99( 2- et hyl cycl op
[ (cycl opropyl am
et hyl cycl opr opyl
N-cycl opr opyl - 3-
yl) carbonyl ] pyri

3- net hyl t hi en- 2-

[(cycl opropyl am n

)carh

ony

am de Exanpl e

[ Bopiple®t hyl am ne39

) st byopylrting)baiani
f 1 89K6ro4- net hyl - 54
O &ihydshenyl}-N-[(3-
methylthien-2-
y)methylnicotinamide

@3ni2abnfethS3-fpbthylthiaphehicd
ndjyEar bony 1]-3-fl dJdoro-2- nethyl phenyl }-N
de Exanpl e 1002- propyl
{5-[(2- propyl piperidi

L[ (2

n-1-

t424 393.21

pi pefi di ne4Z

Example 98
N-(3-chloro-2,6-
difluorobenzyl)-6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl} nicotinamide

3-chloro-2,6-diflucrobenzylamine

474

3.35

Example 99

6-{5-
[{cyclopropylamino)carbony
1}-3-fluoro-2-
methylphenyl}-N-[(2-
ethyleyclopropyl)methyl]nic
otinamide

(2-ethylcyclopropylmethylamine

(Intermediate 39)

396

3.24

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

2-propylpiperidine

424

3.33

Example 101

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

2-(2-aminoethyl)-4-methylthiazole

439

2.65

[ (cycl opropyl am no) car bony

43. 33

Example 102

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

methylphenyl}-N-(2-fluoro-

2-fluoro-2-phenylethylamine

436

3.07

-62 -



yl ) benzam de Exanpl e 1012-(2- am noet hyl ) -4-net hyl t hi azol e4392. 65
[ (cycl opropyl am no) car bony 1]-3-fluoro-2- nethyl phenyl}- N-?f“(hl’

met hyl -1, 3-t hi azol -2- yl)ethyl]nicotinam de Exanple

1022-f | uor o- 2- phenyl et hyl am ne4363. 07 6-{5-
1]-3-fluoro-2- meth lhen 1 -N- 2-fluoro- -62 3 July,

2806

[ (cycl opropyl am no) car bony

2- phenyl et hyl ) ni coti nam de Exanpl e 1032-(2-am nopropyl )t hi azol e4392. 70

3-fluoro-2

nmat hyvl nhanvl 1
e AH-pReiH—

6- { 5-
2-(1, 3-thiazol -2
1042, 4-di net hyl p

[ (cycl opr opyH-arire)earbony—4
-i‘yﬂ“’}l@P‘l‘}@‘}‘?ﬁ“&ﬁ‘%é ni de Exanpl e

peridinedl03 07 Nicyclopropyl-3- {5-[(2

4.

N-[-+-rmgt hyl -

di met hyl pi peri di
Exanpl e 1052, 3-d
di et hyl pi peri di

f 1 uor o- 4- met hyl benpaabeez-Exanpl e 1C

1ﬁ¥amn}¢ 38ar bonyl ] py
N(dyeloptopyiatine)eatbdnpy
methylphenyl}-N-[1-methyl-

2-(1,3-thiazol-2-
yljethyl]nicotinamide

2+ @iamingpropyDthigolef | uor g
frgd-hyl pi peri di ne4103. 02 N-cycl opropyl - 3-
ridin-2-yl
63- met hyl but - 2- enyl am

} -5-

-39 m
{5-[

ne38

2.y be
2, 3-

2. 97

r‘zam’ de

Example 104
N-cyelopropyl-3-{5-[(2,4-
dimethylpiperidin-1-
yDearbonyllpyridin-2-y1}-5-
fluoro-4-methylbenzamide

2 ,4-dimethylpiperidine

410

3.07

Example 105
N-cyclopropyl-3-{5-[(2,3-
dimethylpiperidin-1-
yDearbonyl]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-
enylnicotinamide

3-methylbut-2-enylamine

382

2.97

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

I -3-ﬂuqro—2—

N-(2-cyclopentylethyl)-N-
methylamine

424

3.26
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6-{5- [(cyclopropyl am no) carbony 1]-3-fluoro-2- nethyl phegy] }- N3z

nmet hyl but - 2- enyl ) ni coti nam de Exanple 107N net hyl -N-(1-4

6- { 5- net hyl cycl opentyl )am ne [ (cycl opropyl am no) carbony 1]-3-fl uoro- 2-
met hyl phenyl } - N-nmet hyl -N- (1- met hyl cycl opentyl)nicotina m de Exanple
108N- (2-cycl opentyl et hyl ) -N-4243. 26 N-(2-cyel opentyl et hyl)-6-net hyl am ne
{5- [(cycl opropyl am no)carbony 1 -3-fluoro-2- -63 3 July, 2006

met hyl phenyl } - N—net hyl ni coti-nami de Exanple
1091, 1- di net hyl puethgdpheayll-2i ne3963. 06 6-{5- [ (cycl opropy|l am ho) car bgny
|]-3-fluoro-2- pmetthyhhiphtmamidg- N-[ (3E)-1, 1- di met hyl but - 2-| eny| ] ni coti|nam de
Exanpl e 1102, 2-di net hyl - 3-net hyl - pyrrolidi ne4103. 07
N-cycl opropyl - 3} Exauspiorod- net hyl - 51, {didethyibhs-2 edylarhind et ygopyr3.06 1 i dijn- | -
6-{5~
[{cyclopropylamino)carbony
[}-3-fluoro-2-
methylphenyl}-N-[(2E)-1,1-
dimethylbut-2-
enyl]nicotinamide

Example 110 2,2-dimethyl-3-methyl-pyrrolidine | 410 | 3.07
N-cyclopropyl-3-fluoro-4-
methyl-5-{5-[(2,2,3-
trimethylpyrrolidin-1-
yhearbonyl]pyridin-2-
yl}benzamide

Example 111 3-ethylpiperidine 410 }3.10
N-cyclopropyl-3-{5-[(3-
ethylpiperidin-1-
yl)carbonyl]pyridin-2-y1}-5-
fluoro-4-methylbenzamide

Example 112 2-methyl-3,3,3,- 424 |[3.00
6-{5- trifluoropropylamine
[(cyclopropylamino)carbony
1]-3-fluoro-2-
methylphenyl}-N-(3,3,3-
trifluoro-2-
methylpropylnicotinamide

Example 113 1-ethyl-1-methylpropylamine 398 |[3.15
6-{5-
[(cyclopropylamino)carbony
1]-3-fluoro-2- :
methylphenyl}-N-(1-ethyl-
1-
methylpropyl)nicotinamide -

Example 114 2-methylpiperidine 3% |2.90
N-cyclopropyl-3-fluoro-4-
methyl-5-{5-[(2-
methylpiperidin-1-

-64 -



yl ) carbonyl ] pyridin-2- yl}benzam de Exanpl e 1113-ethy|pipeEiﬁHneé§§ .10
N-cycl opropyl -3-{5-[(3- ethylpiperidin-I- yl)carbonyl]pyrith =5-

fl uor o- 4- et hyl benzam de Exanple 1122-net hyl -3, 3, 3, -4243. 00
6-{5-trifluoropropylam ne [(cycl opropyl am no)carbony |]-3-fl uoro-2-

met hyl phenyl }-N-(3,3,3- trifluoro-2- nethyl propyl)nicotinam de Exanple
1131 -ethyl- | -nethyl propyl am ne3983. 15 6-{5- [(cycl opropyl am no) car bony
1] - 3-f | uor o- 2- hylphenyl}-N-(l-ethyl- 1- nethyl propyl)nicotinani de
Exanpl e 1142- et hwl)mr%@wﬂmmd@%esz 9p N-cycl opropyl - 3-fl uojo- 4-
met hyl - 5-{5-[ (2- |nBtbepzhmideeri din-1-|-64 3 July, 2006 yl)carbonyl]pyridin-2-
yl } benzam de Exanpl e 1153, 3, - di et hyl pi peri di ne4103. 04
N-cycl opr opyl - 3- {{Exhmpled1s di met hyl p| psrdidémiiperiting car bonyl kyr|isdhan- 2- yl } - 5-
f 1 uor o- 4- met hyl bgnzaoBRpyl-3-{5-[(3,3-
dimethylpiperidin-1-
yhcarbonyi]pyridin-2-y1}-5-
fluoro-4-methylbenzamide

Example 116 3-methylpiperidine 396 (295
N-cyclopropyl-3-fluoro-4-
methyl-5-{5-[(3-
methylpiperidin-1-
ylcarbonyl]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
1]-3-fluoro-2-
methylphenyl}-N-(2-
hydroxy-1-
methylpentyDnicotinamide
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Exanpl e 1163- et hyl pi peri di ne3962. 95 N-cycl opropyl - 3-f| uor o- 4-

met hyl -5-{5-[ (3- nethyl pi peridin-I- yl)carbonyl]pyridin-2- 1 de
Exanpl e 117N cycl ohexyl - N- et hyl am ne4243. 18 N-cycl ohexyl - 6- { 5-

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

et hyl ni coti nam de Exanpl e 118et hyl am ne3422. 58 6-{ 5-

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

et hyl ni cot i nam de—EBxarpte—119N-isopropyl-Nethyl am ne3702. 72 6-{5-
[ (cycl opropyl am ngﬁar bony. 1]1-3-flugro-2- nethylphenyl} -N-isopropyl-
N- net hyl ni coti nani

[ (cycl opropyl am nd-&ar bony 1] -3-fl ugro-2- net hyl phenyl }-NJ(2- hydroxy-l -
meth | en 1 icotilé&yclogopydmito)chtioyy | 2006
1]-3-fluoro-2-
methylphenyl}-N-(2-
fluorobenzyl)nicotinamide

Example 122 3-methylbenzylamine 418 |3.27
6-{5-
[(cyclopropylamino)carbony
I]-3-fluoro-2-
methylphenyl}-N-(3-
methylbenzylnicotinamide

Example 123 cyclopentylmethylamine 396 |3.23
N-(cyclopentylmethyl)-6-{5-
[(cyclopropylaminc)carbony

1]-3-fluoro-2-
methylphenyl} 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 MEKG® 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 20ulL. of a reaction mixture of 30nM MEKS protein and 120nM p38 protein
in the presence of 1.5uM peptide and 10mM Mg(CH;CO,); in 100mM HEPES, pH

-66 -
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Exanpl e 1212-f 1 uor obenzyl am ne4223. 18 6-{5- [(cyclopropykgg' 0 rhony
1] - 3-fl uoro-2- net hyl phenyl)-N-(2- fluorobenzyl)nicotina u

1223- et hyl benzyl am ne4183. 27 6-{5- [(cycl opropyl am no) car bony
[]-3-fluoro-2- nethyl phenyl}-N-(3- nethyl benzyl)nicotinam de Exanpl e
123cycl opent yl et hyl am ne3963. 23 N-(cycl opentyl net hyl ) - 6- { 5-

[ (cycl opropyl am no) carbony I]-3-fluoro-2- nethyl phenyl} nicotinam de
Abbr evi ati ons DCM.Diagdeh @ AE bhameturEdRSAMM TP Wit GoRCo R/ ERkiy ) vAtide 5 DVE
Di met hoxyet hane  JafouDisHEbitthibies: Abgvk s 0 D GhrfdloEelehirb bl i0MmE fRsdhiaTU

O (7- Azabenzot ri ag@latite: cﬁﬁ&o‘ls}lof\h%mé\tpo‘ @\Fﬁ%@ﬁﬁ%‘sﬁ"ﬂ%'ﬁﬁ@ r,E*'.!’.'JFI:‘A Reactlons were

hexaf | uor Ophospha&lﬁwé&o'ﬁ@ ed:}bljas gtlr Lnnt%ﬁ drk ucnbngt?\;lﬁl ?de el ut
(solid phase e%trﬁﬁ%b s 0

i nvention as p38 e |tqr§ ma')L Qf {%;%égf t assays 15
p38 Ki nase Assay THE® L Z‘?%tfolnagn%éﬁc c’fcﬂgm w’%‘ S
bi oti n- 1 PTSPTTTT cfeadsere allawe o PR te ?rs °2}’&F"Ff | ed to
honogenei ty fromi2EMkpr d T@R‘B‘?”@E@? i seeapds divg valysyavere biagiqd By fiting 1w dgja
tagged at the N-terdFAAe (sltE/ACL-C2)), where I was CPM of background, Cl was posmve

10 conirol, and C2 was negative control.

C

-_-72-

,d

—

¢ P38 Fluorescence Polarisation Method
o P38 was prepared in house. SB4777790-R Ligand was diluted in HEPES
containing MgCl,, CHAPS, DTT and DMSQ. This was added to blank wells of a
15  Black NUNC 384 well plate. ¢ P38 was added to this ligand mixture then added to the
remainder of the 384 well plate containing controls and compounds. The plates were
read on an LJL Analyst and Fluorescence Anisotropy used to calculate the compound
inhibition.

20  Resnits
The compounds described in the Examples were tested as described above

and had IC5¢ values of <10 uM.
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20 d ut at hi one-S-Transferase (GST). The maxi num acti vati on _was achi eved by
I ncubating 20uL of a reaction m xture of 30nM MEK6E pr ot ei n Szhaly: 2000 p38
protein in the presence of 1.5uM peptide and 10mM Mg(CH3CQ2)2 in 100nM
HEPES, pH -66 3 July, 2006 7.5, added to }guL of a mi xture of 1.5uM ATP

wi th 0.08uC [g-SgP!,A'I:P, with or wthout 15uL of inhibitor in 6%OMSO. The
controls were re in the presence (negative controls) or absence
(positive controls) of 50 mM EDTA. Reactions were allowed to proceed for
60 min at room t ehper ah oorepeamnd ofifeemuladb: Wit h addition of 5 50uL of 250mM
EDTA and m xed with 150uL of Streptavidin SPA beads (Amersham to
0.5ng/reaction. The Dynatech M crofluor whikge U bottomplates were sealed
and the beads were allowed to settle overni q]ht. The plates were counted in
a Packard TopCount for 60 seconds. ICSQ)vaINes«mgpe49btained by fitting raw
data to % =100*(1-(1-C2)/(d-C2)), wher¥ | was CPM of background, O was
positive 10 control, and C2 was negativejcontrol. a P38 Fluorescence

Pol ari sati on Method u P38 was prepared gfr housgz), SB4777790- R Li gand was
diluted in HEPES containing MgCl2, CHAPS,—-DIT and DMSO. This was added to
bl ank wells of a 15 Bl ack NUNC 384 wel Nplate. a P38 was added to this

| igand m xture then added to the repainder of the 384 well plate

contai ning controls and conpounds. The_plkates were read on an LJL Anal yst
@ e the conpound inhibition. 20

and Fl uorescence Ani sotropy used to ca

Resul ts The conpounds described in the | es were tested as descri bed
above and had | C50 val ues of <10 MX3 Jify, R006 68 Clains: 1. A conpound
of formula (1): 5 (I) wherein Rl is selegcted from hydrogen, Cl1-6al kyl
optionally substituted by up to three 10 groups sel ected fron1C1-6aIk06y,
hal ogen and hydroxy, C2-6al kenyl, C3-cycl oal kyl

wherein
R1 is selected from hydrogen, C1.6alkyl optionally substituted by up to three
10 groups selected from Cj_galkoxy, halogen and hydroxy, Co._galkenyl, C3_7cycloalkyl
optionally substituted by one or more Cy_galkyl graups, phenyl optionally substituted
by up to three groups selected from R and RS, and heteroaryl optionally substituted
by up to three groups selected from R3 and RS,
R2 is selected from hydrogen, C1.galkyl and -(CHp)q-C3.7cycloalkyl
15  optionaily substituted by one or more Cj_galkyl groups,

or (CH)pR1 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 Cy1_galkyl groups; ‘

R3 is chloro or methyl;

20 R4 is the group -NH-CO-R7 or -CO-NH-(CHp)q-R%;

R3 is sclected from Cy_galkyl, Cp.galkoxy, CHp)q-C3_7cycloalkyl
optionally substituted by one or more Cj_galkyl groups, -CONRIR10, -NHCOR10, -
SO,NHRI, (CHp)sNHSO2R 10, halogen, CN, OH, {CH)NRI1R12, and
trifluoromethyl;

25 RS is selected from C_galkyl, C1_galkoxy, halogen, trifluoromethyl and —
(CHpsNRIIRIZ;

R7 is selected from hydrogen, C1-galkyl, —(CH2)q-C3.7cycloalkyl optionally
substituted by one or more Cy_galkyl groups, trifluoromethyl, -(CHa)heteroaryl
optionally substituted by R13 and/or R14, and -(CHy),phenyl optionally substituted

30  byRI13and/orR14; _

R8 is selected from hydrogen, Cy_galkyl, C3_7cycloalkyl optionally
substituted by one or more C1_galkyl groups, CONHR?, phenyl optionally substituted
by R13 and/or R14, and heteroaryl optionally substituted by R13 and/or R14;

W



optionally substituted by one or nore Cl. al kyl groups, phgr‘}ﬁl ogﬁ 3 gnal ly
substituted by up to three groups selected fromR5 and = roaryl
optionally substituted by up to three groups selected fromR5 and R6, R2

is sel'ected from hydrogen, d -6al kyl and 69( CH2) g- C3- cycl oal kyl 15
optionally substituted by one or nore Cl.  al kyl groups, or (CH)nR and R2,

together with the nit kg R0 oun forma f - to
s reers et o KA N IR e el
r r
- CO %H )(/CHg) Ou%g a fiyg- tp§ﬂ§@?@b«tr@ahthe¢ﬁc ripgentipnallyconiginingnng,additional °
- (CH2) g- C3- cycl oabﬂegolatonné;ﬁacwdéitdwommsmlﬁmam@lSowhcramtlmmmﬁayﬁﬁal kyl
groups, - CONRSR1GubstitNd@RIup,to tw I};lhﬁngml(pQI-iZ) sNHSO02R10, hal ogen, CN, OH,
- (CH2) SNRL1R12, and  Ril i URECIELAHydrogeh, 0§ pﬂd%é%gygfé%ge@aﬁg g't »

C1- 6al koxy, haI o] :
from hydr ogen, %&g‘mla Jbs?gc gitog rﬁ&glcd ronally substituted by

gg«?

one or nore Cl-6al kyl -Ga 2) r het er oar yl

optional |y substitut e@r mdR1 ?ShefR!Eﬂlthfaﬁ&Oge@@m) topitinly they preibowd, | y
substituted 180 bymAl i@ cndtimembied haRBodyslictiigauptionhlfyrcomninimiromg additional

Cl- 6al kyl, C3- cyﬁétaahtkjmlsem%aﬁaalldxygelﬁmhﬁﬁMngdSpy one or nore Cl-6al kyl
gr oups, C|ONHR? phenmm@fsae&@dfrym %Yc%gg angg |
eteroaryl optiop an
RI O are each i ndﬁﬁlé)%lj%&m"%# g 8? (I)=§9 and
R O, toget her vm YAP%“‘B’G ﬂle?G%byan?lve-
to six-nmembeldd aneedd cgmu@salr tmvlcmﬁma}lye@ﬁ tqd.bu@neﬁémavdi]t | S5PHDS:

het er oat om sel ected fR elgagehfroms ) fgatkyh € gaikiat$ haleper, Gifluordrgethylagd may be
5 substituted byNmpIR®;two Cl-6al kyl groups R11 i s sel ected from hydrogen,

% ga: Ey: and- ( CHZ??% -5 1€ 616t QAT hydrORthiaBd Alethyt; subst i tuted by one or nor g
a roups e h an
o e s TR LD a0 ol
mis 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
independently from Cy._galkyl and halogen;
nis selected from 0, 1 and 2;
25 q is selected from 0, 1 and 2;
ris selected from 0 and 1; and
s is selected fiom 0, 1, 2 and 3, or
a pharmaceutically acceptable salt or solvate thereof.

30 2. A compound according to claim 1 wherein R1 is selected from Cj_galkyl, C-
galkenyl, C3_7cycloalkyl optionally substituted by one or more C1_galkyl groups,
phenyl optionally substituted by up to three substituents selected from R and RO,
heteroaryl optionally substituted by up to three substituents selected from RS and RS.

35 3. A compound according to claim 1 or claim 2 wherein RZ is hydrogen.

4. A compound according to any one of the preceding claims wherein R3 is
methyl.

40 5. A compound according to any one of the preceding claims wherein X is
fluorine.

6. A compound.accordjng to any one of the preceding claims wherein R7 is
selected from C1.galkyl, {CH2)q-C3.7cycloalkyl, trifluoromethyl, -(CHp)cheteroaryl
45  optionally substituted by R13 and/or R14, and -(CH3)phenyl optionally substituted



10 forma five or six-nmenbered heterocyclic ring optional I¥ ant@' ﬂé ng one
additional heteroatom selected from oxygen, sulfur and N ; S '
sel ected from Cl-6al kyl, Cil-6al koxy, -(CH2)qg-C3-7cycloal kyl optionally
substituted by one or nore Cl-6al kyl groups, -CONRORL O - NHCOR1O,

hal ogen, CN, -(CH2)5NR11R12, trifluoronethyl, phenyl optionally substituted
by one 15 or nore R14 groups and heteroaryl optionally subﬁt L(iut ed by gne
or more R14 grouP¥; Crmtlvl sCoeplkexye o(CHal€3-76wlaalkyl, efONBPRU%y-NHEOBJEN,
trifluoromethyl 4sldgen, NR4.1®RiEoroRikthyl, spheryleeptiotaliy eubstitytid dgeoneand nee [RA4 X

and Y are each i goepensdisribeieraasi opicadlly substithied bp gedor naek RY# gags. hal ogen;
20 Z is halogen; mis selected fromO, 1, 2, 3 and 4, wherein each carbon

atom of the resukting c%ﬂ\%g%aggﬁh' gga%{, t&gegg&' Hy 3 .htz%i elggwi th up
to two groups selected. | ndepe f %gf}%lga% g'{_gen;lis
sel ect eg f rgm 0, s%“iﬁﬁ%‘?f‘ 32'&’50;@?’ ’séé(P% gdiefﬁfwl@,%“&mﬂﬁa“ fltu?qdqiy§ del ect ed
from0 and 1; anandnR “san optienly substituted iy € 13521kt Gr -gatkorsed€Hp)cal | y
acceptabl e salt 63.7swileadiod, -OONRIR O 3OTHCOR! 4 batpgannGNatiflnosinethyl, phadyhi m 1
wherein Rl i s sebgivnelly fubstituted b ahddtimorER14 Gabeaidlior hetdroanTbtinkly

optional ly su®st iivsfifebaBy oBOEr Rbre RH Grdups.6al kyl groups, phenyl optionally
substituted by up to thréee substituents selected fromR5 and R6,

het eroaryl optiopally,substituted by up.tq three substituents selected from

RS and 16, 35 3 TR COASUIRGICEEI YIS S s eedd aB) oot B-amRRe 17 FO- | 5

hydrogen. 4. A conpound according to any one of the preceding clains

wherein R3 is n®thylA cap@ind Acowodipgiorcthimdovich is§-Geyepgropylearidmdyha-

precedi ng cl g nsﬂmheraahd&th)(—ﬂhﬁnylf—N&w,_rzidﬁﬁethﬁproﬁylst-ﬁm@ﬁxmﬁd@Gﬁé)ﬁldiirﬂﬂcehﬁcam@y one
y

of the precedi NOacglrdyI®salttfs6lvite hérdop Sel ected from Cl - 6al 7
-(CH2)g-C3-7cycl oal'kyl, trifluoromethyl, -(CH2)rheteroaryl 45 optionally

substituted by and/or R14, and - 2) rphenyl _optiqnally substjfuted 3
July, 2006 70 by ci- 6&@?0“@@8&?%&;%“%%%5&(9? 8?‘8%‘?“%{”«5‘73,‘“03’ ROR10,

- NHCORI O, fluoro-2-methyl-phenyl)-N-(2,2-dimethylpropyl)-nicotinamide.
20
11. A pharmaceutical composition comprising a compound as claimed in any one
of claims 1 to 10, or a pharmaceutically acceptable salt or solvate thereof, in '
admixture with one or more pharmaceutically acceptable carfiers, diluents or
excipients.
25

12. 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
1 to 10, or a pharmaceutically acceptable salt or solvate thereof.

30

13. A compound as claimed in any one of claims 1 to 10, or a pharmaceutically -
acceptable salt or solvate thereof, for use in therapy.

14,  Use of a compound as claimed in any one of claims 1 to 10, or a

35 pharmaceutically acceptable salt or solvate thereof, in the manufacture of a
medicament 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.

15. A process for preparing a compound of formula (I) as claimed in any one of
40  claims 1 to 10, or a pharmaceutically acceptable salt or solvate thereof, which

comprises

(a) reacting a compound of formula (IT)



hal ogen, CN, trifluoronethyl, phenyl optionally S”bStit”tﬁgbﬁﬁuﬁﬁﬁgfr nor e
R14 groups and/or heteroaryl optionally substituted by o R14

groups. 5 7. A conpound according to any one of the preceding clains
wherein R8 is selected from C3-7cycl oal kyl, CONHR9, heteroaryl optionally
substituted by R13 and/or R14, and phenyl optionally substituted by

Cl-6al kyl, Cil-6al koxy, -(CH2)qg- C3-7cyclogd kyl, - CONRIRLO, - NHCORI O,

hal ogen, CN, trifluoronethyl, phenyl optioqal y substituted by one or nore
R14 groups and/ or heteroaryl optionaIP 8 1t ut ed by one or nore Rl14
groups. 8. A conpound according to claijnl as defined in any one of
Exanples 1 to 123. 9. A conpound accorni &hclaiml which is

6- (5-cycl opr opyl car banmoyl -3 15 '
fl uor o- 2- et hyl - phenyl ) - N- (2, 2- di net hyl propyl ) -ni coti nam de, or a
pharmaceutically acceptable salt or sdivate thereof. 10. A conpound
according to claim1 which is 6-(5- cycl opropyl car banoyl -

1 uor0: 2”8t 2, e SR AN 0 P20 13- AT

phar maceuti cal conpositi’on’c a conpou I'h any one of
claims 1 to 10, © %ﬂ%?ﬁﬁ8gg¥?ﬁéﬁﬁ§ acceptable salt or solvate thereof,

in adm xture’ with one or nore pharmaceutically acceptable carriers,
diluents or excipients. 25 12. A nethod;{or Efeating a condition or :
di sease state nedi ated by p38 | dnase acti/vit\y or nedi ated by cytol dnes
produced by the activity of p38 kinase c #&ing admnistering to a
patient in need thereof a conpound as chained in any one of clains 1 to
10, or a pharnaceutically acceptable s sol vate thereof. 30 13. A
conmpound as clainmed in any one of clains 10, or a pharmaceutically
acceptabl e salt or solvate thereof, forXus |anherapy 14. Use of a
conpound as clainmed in anyone of clains | tp 10, or a 35 pharmaceutically

acceptable salt or solvate thereof, in the nanufacture of a nedica for
use in the treat.ne f3 i on tate medi at ed by p38

ki nase act|V|ty‘% gﬁégﬁ gﬁdgﬁvi% ‘%@9“% d by the activity of p38

ki nase. 15. A pﬁ@ Peeserse opp 6PV a conpound of fornula (1) as clained in
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(a) reacting a conpound of forrmula (H) 3 July, 2006 71 in which R R2, Z,
mand n are as defined in claiml1l and Wis halogen, "wth rj,% of
formula (111) 5in which R3, R4, X and Y are as defined in claiml, in the
presence of a catalyst, or 10 (b) reacti n,? a conmpound of formula (VIIl) C
(ML) 15 with a conmpound of formula (I1) as hereinbefore defined and
then reacting the acid thus fornmed with an amne of formula (V) R2
HICH2~Ri 20 in which RI, R2 and mare asicdefOHed in claim 1, under am de
form ng conditions, or M(c) reacting a congound of fornmula (I1) as

her ei nbefore defined with a conpound of~ersula (1X) 3 July, 2006 72 HO,
B~OH in which R3, R4, X and Y are as defi nclaimll, 1in the presence
of a catalyst. 5 X
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in which R3, R4, X and Y are as defined in claim 1,

in the presence of a catalyst.



