Process for Preparing Pyrido[2,3-rf]pyrimdin-7-one
and 3,4- D hydropyrimdo[4,5-</]pyrimdin-2(li?)-one
woeoositeives Field of the Invention This i nvent@DOS2006/010859
relates to a novel process to produce
pyrido[ 2, 3-d] pyri m di n-7- one containing conpounds or
3, 4-di hydropyrimdo[4,5-<i]pyrimdin-2(li:f)-one
cont ai ni ng conmpounds. Background of the Invention
Preparation of 2,4,8-trisubstituted
pyrido[ 2, 3-d] pyri m di n-7-one has been denonstrated by
a small, but limted, nunber of nethods. In general,
t hese net hods either include |engthy synthetic
sequence (e.g., nore than 5 steps in the | ongest
| i near sequence from commercially available starting
mat er i alPgpeess fm%tepering&yam@{%&d%/mlmnﬂnone and 3,4~

st ruct ur epARak¥prYmidI[&51QpAnRlia I UHRIné Pefivatift
amenabl e to mul't’i -di nensional (> or = 2-D) array
synt heses]. Doherty, J. B. et al, (Merck, US

6, 809, 199) discloses an eight-step nethod to prepare

Lnternediates.with structures simlar to (I1) wherein
Eﬁkgﬂgﬁﬁgnﬁggtnhlready been substituted wth phenyl

gr oupEhisiaention relates tosd novebpracesacd produs: POBW[ HBEIIMIBYidin-7-
" NS _ ' 5o 2k ¢

o Rl et oDt §“I§S%9|3£?&*?2&8P%ﬂﬁmﬁ2?e?%ﬁmm HFSt1 7 e

SUMAME FOBRPORRESh G -C al kyl or Ci-Cg arylal kyl and N8

has been connected with a phenyl group. Adans, J.L. et

$| . ésm &h’ﬁ'tieé‘ﬁx Beecham WO 02/ 059083; WD 03/ 088972:
atkernund gh tReIvepton 5003 \o1 . 44, pages 4567-4570)

di scl Bepsratiof oﬂ2,4;1—‘¢isubmitthaﬂpyrhio;§2,éﬂﬁpﬁimiﬂﬁreﬂmd ihag een
}%Iﬁgh ﬁja{eﬁ%gslérsgﬁlz g\gﬂyﬁrgfteé ﬁuﬁlg!ﬂ) of“fﬁ@tﬁ@dsﬂ Th E&egélz ’Eh(else methods

S .
position h een substituted via“a

githes incdudedpngily adhsticopquener (e, Borgthan 3 stapsig the fomgest linear
Mol¥hceFrord ¥ hmeFRNBY Rlailatle siitid Matkriflh) dresSRotBhaREFe for use

et o kRS2, Reed, for an el 1G) ent ELIOL) o or
pYrDYlata;, Smihlepasi.i Doherty! 3 MBieer thaMeraly UHdgpendendikaloses an
iniz n | t.ue . . Al f .
PRI B R R B 5 S0 SHETRAY (B o
and N8 have already been substituted with phenyl groups. Mauro, A. et al.
(Pharmacia, US 2004/0009993) reported a nine-step method to prepare intermediates

with structures similar to (II) wherein C4 is substituted with C1-Cg alkyl or C1-Cg

arylalkyl and N8 has been connected with a phenyl group. Adams, J.L. et al.
(SmithKline Beecham: WO 02/059083; WO 03/088972; Tetrahedron Letters, 2003,
Vol. 44, pages 4567-4570) discloses a four-step method to prepare intermediates with
structures similar to (II) wherein the C4 position has already been substituted via a
Suzuki cross coupling reaction and N8 is substituted with alkyl or aryl.

However, despite all of these methods there still remains a need for an
efficient method to prepare 2,4,8-trisubstituted pyrido[2,3-d]pyridine-7-one that can
independently optimize the substituents at C2 and C4.
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Rx is chloro, bronmo, iodo, or 0-S(O CF; Rgis a C.
o alkyl; mis O or an integer having a value of 1, or

WQ@200R3049¢7a Cj _ 0 al kyl, 03.7 cycl oal kyl, C3. 7PCT/US2006/010859

cycl oal kyl C Qal kyl, aryl, arylC . o alkyl,

heteroaryl, heter oaryl G _io alkyl, heterocyclic or a
ﬁumaj‘o’ytfltMmVeFl@Oal kyl noiety, and wherein each of

t hese TR bRLLR $nVERKEE iQfttd-RE 3 %&g@ﬁé&ﬁ fuRds fTﬂfb%mula w:
present inventigp is also directe ove proces
to make conpounfls of Formula (11) wherein m= O which

conpri ses-F ¢ng a conpound o 48e | a: wherein
Ry is cIoro brofjo, iodo, O S(P2CF3} ang Rg is a C
io al h acglefin form re nt cnaswtable
base pol%yyl d aNéggniﬁiQmR@f F@%rruk 7 NORIRy G2

is CH whigh may optionally be red ced to a conpound
of Formul a 'éHa) under stan@dyd reduéi ng conditi ons(lid)
desired. The present invention is also directed to the
novel conpounds of Fornula (V) whereinRy is brono,
Wbﬁl@anS(O)ZCFS and Rg is a C1-10 alkyl. The (II1):
ohes el g1 CH2 O'NH & is CH or nitrogen; Rx is
chloro bronmo, iodo, or OS(0O2CF3; Xis R, ORR ' ,

& €H qpitrogeppVN( R 1 i)S(O) mR2 > (CH2VN(R 1
Rﬁ@@}%@ brofd; R0AYRoABIH (CHRRVN(R 2 QR -), or
%%31@11(9 NH-C( N-CN) qF%q Xl is NNR11), O

r

OR2 ORn is selected from an opti onaIIy
BLib 6} ort ant ietbg€ilhalihged ¥athe of ICld22: C(O) -CH 2 -, -

R§>13 Chidalk Q(Y‘& ioa(ik alfeyl, %yt ’aryl@fl%o
gﬁi@ﬁ%wgroaryép ?%%ﬁﬁ( heterocychc (C)% heteroCH%ylcl 10 alkyl

moiety, and wherein each of these moieties may be optionally substituted.

The present invention is also directed to a novel process to make compounds of

Formula (I) wherein m = 0, which comprises reacting a compound of the formula:
O Ry

\/,\t
N/ §

RS (Va)
wherein

Ry is chloro, bromo, iodo, O-S(0),CF3; and

Rgisa Cy.19 alkyl;

with a olefin forming reagent in a suitable base to yield a compound of Formula (II),
wherein G2 is CH, which may optionally be reduced to a compound of Formula (IIa)
under standard reducing conditions if desired.

The present invention is also directed to the novel compounds of Formula (V)
Ry

~N
N/)\S

g V)

H

wherein
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CH2 -OC(O CH2 -; Rg and Rq' are independently
sel ected at each occurrence from hydrogen, Cl1 10

w@bkdogho49C8_7cycl oal kyl, C3_7cycl oal kyl C1_10 al kRg1/pS1086/7710859

cycl oal kenyl, C5 7 cycl oal kenyl -C "oal kyl, aryl,

8Tyl C1 10 al I8ll , heteroaryl, heteroaryl C 1-10 al kyl,
Ryds braseg 604w O-8t0)aChataadocycl yl Cro al kyl nmi ety,

Refie et n (?ihllkybf the noieties, excluding hydrogen, are
optiona} y substituted, or Rq and Rq'" together wth
the nitrogen to which they are attached forma 5 to 7

menbemnegréseht ianeition isabe Hirédiédd Holvelgsonounds off Fegmurday(11D):
contain an additiomal heteroatom sel ectd from oxygen,
nitrogen or sulfur} R2 is hydrogen, C1-10 alkyl, C3.7

cycl oal kyl o, €8 cehpal kyl al kyb,ZSryls“agyl Cro al kyl,
het eroaryl 7| heteqoary‘ Cro al kyl T het focyql ic, or

ahet er ocycl@) Clo~al kyl, noi ety, d erl.gach of

t hese m)istiJe 5 extil udihg hydpgg?n[\'a nay%gﬁo i onal |y

substituted; @ R2 is the noiety ( 10R2 O q >X 1(CR

10R2 0) qC(A 1) (A2 ) (A3 ), IBrorc(A 1) A2 ) (A3 )W * s

hydrogen, Cl-10 al kyl, 03.7 cycloal kyl, 03.7

cycl oal kyl al kyl, aryl, aryl -10 al kyl, heteroaryl,
@Roaryl C 1-10 al kyl, heterocyclic, or

@hptempeyNHy! C*o al kyl noi ety, and wherein each of

éﬁeiqell_lrmi ti es, excluding hydrogen, nmaybe optionally
b Pﬂflg’iﬂge’ﬁ. 2" is hydrogen, G.io alkyl, C -
Rbsyohlava) beying, 1680,0r-8(@pEg] al kyl , aryl, arylC o
)ﬁhskIX# 'oﬁ%t S(ORLNS, (('H@%)?I‘IQGIM %Rza,l () NR11)CORY?,
t er’ocyeli g, LKyl Ly, .
LS ki oL RN ARl R e
}Qgﬁ!]@%lll),go,ss(lmaﬁli, thJ)CRqJ(;)R%; wher ei n) R2") i's the noiety
0 t X . '
tpEisgRaty o g Py el S ¢ IO HIGH, Crb cfopesy
het@Ho€Hot0-cCBCHlpd, Ko 2-HON N Ry W Ho-héboer 64F371 C .\

L o BEV R0, ¥ . Honak LOH,-
Sﬁl‘t?@ﬂ?’&té@o& [_\ég?’%l , Hgt)zdr;lg%’yg%?(?])g gr ocyI(;I f]c C(\SZ 2
. CBg-yF(OXederoaryl , heteroaryl C . Galkyl, aryl, or
R Yhd R, dr®irielsstident\Bsdl éctdiyal eagestcorrence feom hpdrogeraldiygo

stibst | tyt ed | Kyl i s.a O i0~alk

oy alkah A roreteatint G pistSauntc i GauiPc8ly Weloalibadl, € 5.7
cycloalkenyl-C 1.10alkyl, aryl, arylCy.1¢ alkyl, heteroaryl, heteroarylCq.1¢ alkyl,
heterocyclic, or a heterocyclylCy.1q alkyl moiety, wherein all of the moieties,
excluding hydrogen, are optionally substituted, or Rq and Rq' together with the

nitrogen to which they are attached form a 5 to 7 membered optionally substituted
ring, which ring may contain an additional heteroatom selected from oxygen,
nitrogen or sulfur;

Ry is hydrogen, C1.1¢ alkyl, C3.7 cycloalkyl, C3_7 cycloalkylalkyl, aryl, arylC1.19
alkyl, heteroaryl, heteroarylC1-1¢ alkyl, heterocyclic, or a heterocyclylCy .10 alkyl
moiety, and wherein each of these moieties, excluding hydrogen, may be
optionally substituted; or Ry is the moiety
(CR1R20)qX1(CR10R20)gC(AD)(A2)(A3), or C(A1)(A2)(A3);

Ry is hydrogen, C1.10 alkyl, C3.7 cycloalkyl, C3.7 cycloalkylalkyl, aryl, arylCq.19
alkyl, heteroaryl, heteroarylCy .1 alkyl, heterocyclic, or a heterocyclylC1.-10 alkyl
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al kyl', heteroaryl, alkyl, heterocyclic or a
heterocyclyl G _io al kyl noiety, and wherein each of

W@ bh@sao4yn] et i es may be optional ly substit ut ed; PEREUS2U06/010859

R 4 are each i ndependent 'y sel ected from hydrogen,
C _iq al kyI cycl oal kyl , cycl oal kyl G _4al kyl ,
ar yotety, grid ‘@Qr@naﬂaklypf thmmlewepx udipghedrogsyl, may®e . 4
al bphondmgrts@‘bgﬁﬁ%h or a heteroaryl Cl.4 E\I kyl noiety,
dig e L
Fod ”‘gﬁ Jeet) @FEQ By Zﬁﬁ%éﬁ‘bs??v STGHNG sty 10

R aky, ??éy Wt@wafyﬂa@mma Kyl disterpivelic, S)h ﬁgne@rcs:yclylcl -10 alkyl
t
i ??0%* a8 BBE IR oA I B b G aaf

an sEsditatediiesl  het er oat om sel ect ed from oxygen, sul fur
or whieteimBen is tRt @it (w@omi@txmﬁﬁ BRYG U(ﬁlﬁﬁbﬂ%?d

AL Ao Shed1?) o sty S JERREIEIT C1T0 i,
G hﬂfsrqayyl hetgrogryl €1icdipdrignel arys€{ gotiglif r om

R e ol 4. URRSOHENLL S8l o] 5 g,

ea
gstelf@ rhsteropny @pd@c?élﬁtl»l Ayl %ﬁ%mata ligkich
A>§ mhyrdmgeﬁ of 0 @t@hal&ﬁsﬂb@ﬂit@.&ﬁfc hayimg;a val ue of | or

f . 1.to 10; ¢
Kyisg S0 g g g G SaRalSLS 15 S %1
anaikpt, ég@roamdyha’tgoaryi&j e allyl, Hettemo@cthdsreaf Ilfdtﬁse}k'ﬂylcl-lo alkyl
dt 0 N
LS?P%E%%%’PI&& fil e%«% e rrcqxf%’t?‘s‘ eyhecptionapy Taknied;
h@arg ceelningdaprn emtlyr whastaddrqop hydrogen; 1) vhalkgl, 63 GHs
CHE A ANy 7' d!fycﬁﬁlk?[C nhélkﬂgﬁ'gl a@f—(1154 Qf?(!yp h8terdy QD

o or..O mis an
Pylh%\(?ilﬁggléy léﬁt%r@albﬁ orpa hf‘éf?rom’l ﬁ$ 4 %kiél ngoigtyapndywherein
@c%h(bf@ﬂ&éhkﬂétles C@(Gﬁld?ﬁ/gq{ﬁ?é m%/bé #rsu‘t%'ﬁ t d; or the

he élr ocygﬁ%%g%lllergv lﬁ’eﬁg Pl: tt\%oar d(%orm a1¥0pt10nally

substituted heterocyclic ring of 4 to 7 members which rlng optionally contains an

additional heteroatom selected from oxygen, sulfur or nitrogen;
R10 and Ry are independently selected from hydrogen or C1.4alkyl;

R1¢’ is independently selected at each occurrence from hydrogen or C1.4alkyl;
R11 is independently selected from hydrogen or C1-4alkyl;

1’ is independently selected at each occurrence from 0 or an integer having a value of
1to 10

m is independently selected at each occurrence from 0 or an integer having a value of
1or2;

q is O or an integer having a value of 1 to 10;

q’ is 0, or an integer having a value of 1 to 6; or

t is an integer having a value of 2 to 6.

The present invention is also directed to a process for making a compound
Formula (III) or (Illa), which comprises reacting a compound of formula (II) or (Ila)
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noi ety, and wherein each of these noieties maybe
optionally substituted. with the conpound X-Y, wherein

wo2008/16217 OR2 ' , S(O1nR2 ' , (CH2VN(R 1 1) SEQ/us20m2010859

, (CH2ZVN(Ri 1)C(OR 2 ' , (CH2VNR 4R14, or (CH2VN(R
2 QrR2 "), or NﬁBio')-Rh-NI—I—C(:I\I-CN)NRq@g'; and R2
R' , m n, Rm, Rio', Rh and RqRq' arg¢ as defined
accordi ng Eofmul a (I I'l) herei nzCand @i s hydrogen,
a netal © abo oni & aci d derivatf¥e a thialkyl tin
derlvat,w;e ap.gnhydrous or |c Iv; whi ch does
not cental |f[l a NNCT €oplyhBgt o el ANA coNpPolTalonfRg
Formul a (I H) provi ded that when i s hydrogen then
a) X=C0R2 "8 or Xis S(O1mR2 "' and m=0) ; or b)nga)
is (CHRVN(Ri 0 OS(O1n R2 , (CH2 )n "N(R 0 ')C(O '

(CH2ZVNR 4R 4 , or (CH2 V\(R 2 QR2 " ) and n' =0;
@ﬁlete)nx—Rz and R2 (CR oR2q)q' XI (CRl q 2g)qC(A-) (A 2
Hl/ﬁ(‘)H &9, and Xl is N(Ri 00>0 S(O) m and n=0. d)
vvhenX|s N(Ri O )-Rh-NH C(=N-CN) NRgRqg'; and when Y is

&2nie (Gl ormiiegenas Li, My, or any other appropriate
R bhi6fo, BRInA, i6AITBt OXS® %(men a) Xis R, and R2 is

B PO | Y F0al kol ot ooy okt v ary
fﬂlsla@lﬂbgatlhavﬂﬂgta&;rahfe)&‘lll 6s2;0r a heterocyclyl G _io
SHRLL TR P 0 RIS O TSR o A1
1ietex APyl RigEpaRtien- 10 A1 Aetgrpecidy or ahﬂterocyclyl 1-10 alkyl
and 0. 484 wRUER AR bt Bbiehis oy pE BBy Spflpfed

the I nvention The present invention is an aI ter native
PitB GRS Sorhisth ungr}@garatl on of conpounds havi ng a

{%Eﬂeg{’%%s ﬁ 210k RBY! %8@} ARE, Zgﬁé&ﬁm)é@ Haod
derChain W1 IC(O)Ry: (CHZ)n’ 4R14, or (CHZ)n (R27)(R2>>), or
N(R10?)-Rp-NH-C(=N-CN)NRgRq’; and Ry, Rp>, m, n’, Rq1, R1¢’, R and RqRq’
are as defined according to Formula (III) herein; and
Y is hydrogen, a metal, a boronic acid derivative, or a trialkyl tin derivative, in an
anhydrous organic solvent which does not contain a nucleophile to yield a compound
of Formula (III); provided that
when Y is hydrogen then
a) X=ORy>, or X is S(O)yRo’ (and m=0); or
b) Xis (CH2)n’N(R10)8(0)mR2, (CH2)n*N(R1()C(O)R,
(CH2)'NR4R 14, or (CHp)p’N(R22)(Rp#) and n' =0; or
¢) X=Rp and Ry = (CR10R20)¢q*X1(CR10R20)qC(A1)(A2)(A3), ¢"=0, and
X1 18 N(R10?), O, S(O)y and m=0.
d) when X is N(R1(’)-R-NH-C(=N-CN)NRgRq’; and
when Y is a metal, such as Li, Mg, or any other appropriate metal or metal
complexes; then
a) X is Rp, and Ry is Cy.1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloalkylCj_1g
alkyl, aryl, arylCy.1 ¢ alkyl, heteroaryl, heteroaryl C1.1¢ alkyl, heterocyclic, or a
heterocyclylCq .1 alkyl moiety; and

when Y is a boronic acid, (B(OH),) or boronic ester derivatives



This novel process provides for facile variation of
the C4 position in the both of these tenplates, and
W b@oabre ease of use in the nmaking of a conbP@EUS20&010859
array. The process as w |l be described herein
provides for different (Ri) substituents to be
| nt r oduleRoaend Rg= @41, pobetercarylpdndt he conpounds with

Wgew £8] i hpeh u&;ﬁ,@efv& LYl fo (s atk@h$sd, e

tic sequ
pyr| de) ¥ RodphReT &i‘}’thomhetema'lor t he
3, 4-di hydropyrimdo[4,5-rf]pyrimdin-2(1 )-one
tenpl ate has al ready been substituted with a
> Dgtadled Desexiptioncef the Inyentigna 1) at the C2 position and
Wi t ht ﬁﬁ@pféﬁént%%ﬁﬁdl)r} ié%ﬁtalt@nﬁﬁv% pﬂ'cbcgs@rf&%répdrhtlcﬁi oﬂd&ﬁnﬁﬁnds
05| ion erica react] on
FoThs 1 Brideia B grivs, S Rgsteny ark railyiRymmidor .2
Wﬁ s2(bHptoRd derRatieesd X are as defined in Fornula
I
ni 4 g Gt v del or e tyiSiEon e €458iion 1y ghe born
10 ﬁfetbe&iedamylat@zanddhmeﬁw easami usegR- th@makmemf a combma@mad array.
aI ky nThe ;():ltzb%éﬁrag N Ibe @gscniagd Hérgﬁrﬁfbwd&efo? bt (RY: sﬁgﬁltuents

. ty
forie f%%u%ﬂ%@ &gtﬁoaﬂap of ﬂ@l?sgmneﬁse\ﬂ% Seorangl st strugRge of
Foﬁﬁﬁl)a][malf&m a synfheti2 sgqieMNeRiffdr )}ﬁg@‘tdﬁiﬂd]gnﬁ@ﬂﬁ -dfie or the

%%i%%{“fa Eﬂﬁ‘m“f{z(@ﬁ;%an tegipl tghﬁ( eild} een(gubstltuted

15 ‘g(th))a;snbstlt@qnt CRYORF ofnular) eisthe €) position Amdwith lanother substituent
nad b S H RS tet ditfoh- 10 alkyl, -CH2 -C(O-CH2 -,
63‘crgilz A%’ %HZ eéﬁi’%“ CH2 -C(O N(RI0OCH 2 -CH2 -,
- CH2 Gemaﬂr)tlme@}w -CH2 -CH(OR10 O-CH2 , -CH2
_C(OOCH?2 -CH2 -, Wr -CH2 - a2 -0 (O - Rq
and Rq' are md@pen ntly selected at CeachCoccurrence
from hydr oge:;f(f 0 *ahkyl , C3_7cycroaf “N
C3_7cycl oal kyl C1- ’ oal kyl———e—ey-el-oa keny]l, 'cl5. 7
cycl oal kenytGj~ ﬁ?zl\,x aryl, yFrej: @&IQWX
het eroaryl, het |é’r oaryl G 1o al kyI , N
3 RS
wherein W is a leaving group such as chlorine, bromine, iodine, OS(O)CF3; and R1,
20  R3 and X are as defined in Formula (I).

Compounds of Formula (I) are represented by the structure:

j T
C C,. C C,.
G,II/ I 4\III Gf|24 5/\[ 4\?‘
N 2L 2Ca 2Cas
0/7?18 NZ 2 X O/7ITIB N7 X
Rs M or Rq (Ia)
wherein
25 Gl is CHp, or NH:
G2 is CH or nitrogen;

R1 is an aryl, aryl Co_1¢ alkyl, heteroaryl, heteroaryl Cy_1¢ alkyl; aryl Cy.1( alkenyl,
arylCy_1( alkynyl, heteroaryl Co_1( alkenyl, heteroaryl Co.1¢ alkynyl,
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het erocyclic, or a heterocyclyl G .jo alkyl noiety,
wherein all of the noieties, excluding hydrogen, are

wopitcomalt y substituted, or Rg and Rg' toget hePCTI$1906/010859

the nitrogen to which they are attached forma 5 to 7
II bsti t ut ed . Wi ch
211 Sﬁgwf’y; b SO i B SRS ARSRD
n|t qr sulfur R2 is hydrogen, Cl 10 alkyl, 3 7
I LG |
%ﬁﬁ% . ﬁ@dﬁz‘”@&f& K3 e B )i
or Qﬁiﬁ)ﬁ’ﬁﬁhb&]w K@‘IQ)lnaN @& )(;tgg&,to; N(@&n g’)vﬁlgbﬁ{-ﬁlt(ﬂé{m\ll)ld}quRq’;
e rogen, may be optiona
“ﬁﬁiﬁ& ;ngi‘” B ORI ety (OR LOR2 oy Xi. (R
ORAp optippally, subq;tltp@zf{mm x&%@éz R
@emHZC@tHQO -@H@@ &e(ﬁl&y@g@% -CI§3- 7

| t
heﬁg@@&f it O oh by T e LS oo
het@ﬂp@ﬁ(@)CHQ 3\ Qal kyl noiety, and wherein each of
i

RB2E A4 thetpendetiiy Yilecity ALRRER e B R HSBLoRBR 1 Y
cy Ao %fncyqb@llvylx:%J7owl¢@}kséCkaAmalkalr Y57 eercwdlkenwb Cs7
al %yblﬁglikgﬁ}gécgzrl)bh}kyh %g?ra?fl%r nef)ﬁfyglt llféféroa%?\/}ﬁfe?&%%lbl 10 alkyl,
t hdteeryeh ©io%&. he@m g 16§46 ewty, T alb of themmgiptes,
s ulegtlutlingéyiiropen viie bptiohalR? substlﬁltéd"l or Rglaﬁa Rqoﬁ"g’kth@x%th the

o)t Xl (CR 1gR2 Al I's an t'1 onal
oL s e o besk o e Rishched S0 & 5 e resmisenbargipoly eibutituted

C1 rmgabvhwh,ndg&h Qltath an hedigsRAherdalond s@bdyd froff Hlygen,
or n‘%&’l Cl- IkyI A2 is an optionally substitute

]1
Cl1- Su ﬁlgteroc clic, heterocycl ic Cl-1
%@fsel?Y&éqggl Cmdodlaé;\r/%ﬂ cycloaly (g7 cxﬁlqalkylaik;ﬁmyf/ agiC1.10 alkyl,

thistel hétér I
% 11)5 Oaalnésl t oﬁﬁ&@@f)%ﬁﬁ k91, hb&r@?cl‘i’cp'.bf Q:I:lstlgfdgg§l igﬁ(ﬁdmmety,

cy@nd wh@qu @}ch of bhese meﬂeg,m;&pludmgﬁy@ro gien, raajkbd: thlonally
hekess@idityd;Gr_i 0 al kyl, or aheterocyclyl G _io al kyl

SR I D
néeBe Asléﬂ/’ez)(/ﬁﬁ at each occurrence from

IIUQ”CiE ﬂg&ﬂgerQC_l_Po alkyl, C3.7 cycloalkyl, C3.7 cycloalkylalkyl, aryl, arylCq.1¢
alkyl, heteroaryl, heteroarylCy.1 alkyl, heterocyclic, or a heterocyclylC1.1 alkyl
moiety, and wherein each of these moieties, excluding hydrogen, may be optionally
substituted;

Ry» is hydrogen, Cj.1¢ alkyl, C3.7 cycloalkyl, C3_7 cycloalkylalkyl, aryl, arylC1.10
alkyl, heteroaryl, heteroarylCy.1 ¢ alkyl, heterocyclic, or a heterocyclylC1.1¢ alkyl
moiety, and wherein these moieties, excluding hydrogen, may be optionally
substituted; or
wherein Rp» is the moiety (CR19R20)X1(CR1 ORzo)qC(Al)(Az)(Ag,);

A1 is an optionally substituted C;.7( alkyl, heterocyclic, heterocyclic C1.1¢ alkyl,
heteroaryl, heteroaryl Cj.1¢ alkyl, aryl, or aryl C1.1( alkyl;

Aj is an optionally substituted C1_1¢ alkyl, heterocyclic, heterocyclic Cq.1¢ alkyl,
heteroaryl, heteroaryl Cy.1¢ alkyl, aryl, or aryl C_1¢ alkyl;

A3 is hydrogen or is an optionally substituted C1.1¢ alkyl;
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al kyl, C3..7 cycloal kyl, C3..7 cycl oal kyl C*al kyl,
aryl, aryl-G -4 alkyl, heterocyclic, heterocyclic d

WO Z200ahibaphl7 heteroaryl or a heteroaryl C -4 al kRgI/US2006/010859

noi ety, and wherein each of these noieties, excluding

dr ogen, e optiopally substituted; the R4 and
B O ety e o oR, oSBT Wi S-S amich 10
at talcidebtéroanyl Gy %Mb bﬂ\lmytemp@ly]idluf (gaikpla’lnleiegx; y@% Wwherein
ring of to 7. nenbers, which ring optionally contains
%Pfﬁiﬁwoﬁgfs%& B APLQNR X?@E%F‘}téh oxygen, sul fur
84 anil RdgencachlibleprnddRiP seleaed aldaple ncemtehye RemdnytiagentCl.10

Ao BrCy SRR ORI o Wl o

i ndepende ed "at_each currence” f

hy dietsgesychs, hieferagycliy C1-4plkyl, hejeroprybpomhbetaiopiy] £at4alkgdnoiety,
at LAGhAGH UEHEHGRest %gﬁét@édép&ﬁi%ﬂadg% dro %%Ogﬁodaﬁ

i ndependent | | 18 St hydrogen; gy 4

| ncunerdinte® B ghn R adeecier ithhe pitrogen minshdhelesie efached
selfogh efl opfioHgRUBERIEd BEERCHIIRANY 6114 817 ﬂl&hﬁ&@,rwhip}ﬁ gng

P 5y doforinde e g
valnitgogeh; 1 to 6; t is an integer having a value of 2

R9( @ad Rb ) ardihassneaiilyi seRbied aPEaeRRalt®ic8 Abin hyupbtals
or phy | ogically functional derivative thereof.
Co ﬂﬁ%ﬁ’of Formula (1) having a simlar tenplate are

Begcis ilatedendeniDs€lddt€di & A ch YU 2h@5P68 dydmigen WWIC1.4alkyl;

i.sGl ' r ted )
K1} SAdaRnt G Ratterg P ith Soitichet ROR BRLGAERS B it
hhiatindependihfly s¢lenedatratveareaseosi @sorah iftegdHadingla)value of
and (@), as well as (Il) and (Ha), (IIl) and (llia)
lie Tnthe unsaturation of the ring at the C5 position
arig indeperglepdy sel¢ader afeactheccuirareviiim B oray iltegex haginparvalue of
Or 18 MA.trogen. The renmmining variables on the ring are
the sane otherwise, e.g. Rx, R, R3, etc. for each
% &7 el R intggprehaying healvg ol Wpkki fied, the substitution
G 0] 6:oddl iteker FeRinpd valfd df 1 & @I SO
t is an integer having a value of 2 to 6; or
a pharmaceutically acceptable salt, solvate or physiologically functional derivative
thereof.

Compounds of Formula (I) having a similar template are described in WO
01/64679, WO 02/059083, and WO 03/088972 whose disclosures are incorporated by
reference in their entirety herein.

It should be noted that the difference between compounds of Formula (I) and
(Ia), as well as (II) and (Ila), (IIT) and (IIIa) lie in the unsaturation of the ring at the C5
position and the 6-position of the ring which may be a carbon or a nitrogen. The
remaining variables on the ring are the same otherwise, e.g. Rx, R1, R3, etc. for each
formula. Unless otherwise specified, the substitution applicable to Formula (I) is also

applicable to Formula (la), etc.
For all of the formulas herein having an R substitutent, R1 is suitably an aryl,

aryl Co.10 alkyl, heteroaryl, heteroaryl Cy_1¢ alkyl; aryl Co.10 alkenyl, arylCy_1q
alkynyl, heteroaryl Cy_1( alkenyl, heteroaryl Cy_1¢ alkynyl, Co.1¢ alkenyl, or C_10
alkynyl moiety, which moieties may be optionally substituted.
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applicable to Formula (la), etc. For all of the
formul as herein having an R substitutent, R is

wauiosabdoy? an aryl, aryl C2-10 al kyl, heteroar yPCT/US2006/010859

heteroaryl C2_io aIkyI aryl C2-10 alkenyl aryIC2 i 0

| k | het I
21 ki on SRR 115 Sp o ybsebis oy iem aptionatly
Wbsumtard)lnmrpwl Imgt h@fenqﬂﬂy,dhlaislan @ubﬁallyt aaxbaduifeﬂ aBfiEmore
t bstituted ar or an
B%E?Tgwgﬁayp Pﬁ?&%‘l &Bﬁ%’r a?;I > @ Pr ef gr ably, R
i s anRagnadiea §ﬁlt§@5§ﬂlf3 pLmeTe timgs, suitable 1 to éﬁlm@ahlnslemndently
eidacR B@édrbénééjl%ﬁﬁdl& %étng@ 1 PME})’I' halB sBSRReE g,g zgélgglh ?ﬂmgglﬁtro

or nore ti

SRL G e HEH A RRAIGNBIR G CR18RR) N COIR 12, SR, S(OIRS,
B@)QR%UC(SRMR&*OWO@B“ (@lem%%lm 4 CGR R{io CSZ&IORg,

Qéﬂ (ﬁ@ivéét%) R1T,

Nﬁ?«ll @ RIOKY, Z)‘(IZIDN@{ RTACR( @B@)RRbQ‘?(ZJOZ@WRzo)va

@g%i% R?O%%%‘fé%c@%l%&%ﬁﬁfﬁeMSm
U)RM)YRM(QO)C(Z)(CR. oR2O VRb; N(Ri
q ) C( ENibRY, Ki, i} (G lon -7 cycloalkyl C cycloalklel 10

tt 6@%& Cﬁk?%eér%alkwem% d1-49 aikafhrﬁ& Q?g’c% ora

héterpbycldOylyo akyl n@ietypahich moiétits ex cladinle, hydrogen may all be

het er | G 1o alkyl, heterocyclic, or a
?@{0&3@ %q do o al kyI noi ety, which noieties

excl uli q@ W@g@ﬁ of fheyinyantion svhep theoR aiojets isyshtenyk, padithe
mnsm%ngmgggtﬂae& bythetrhsietyrmﬁm)mr Ry ﬁsfg%eégtag%&%y

IS _Su i tut

ﬁé@)&? % MO g (O(CRS 08305 Boe bR OW G KGR 20VRD,
ER(ZHRET IR | &@)@Rﬁ%ﬂ\@wwﬁt ) {)‘%@ )VR The phenyl
A

B f%%h%fs“@f CEATR R ML MG

@l Beegofhadith 4 VAGabt Y, 259064, tMlond elibolifgent Hpﬁltehﬁ\%%ﬂbn gis 0,
f 5?1L 2. i&g]en\meeﬁfh{bl&% ﬁsssu@stﬂ{lteﬂrl‘) Kr:[eetﬁgl{ yrh@?% B GkitRet@ bk

one enbodi nent o e |1 nven |on
]gefesalﬁylmtheﬂ @r 4-ybstion bethRiphemil eihyg. i s substituted by

! t@lﬁfshlb%}{“gﬁel{ qﬁ&%tytlygmteaelﬂto,ﬁﬂ)oge@é&é&wexcﬂ &ch%céfmm
ol %“ﬂael}?é%a@iﬁ Rje I RTI ,

(TGRmRzo)v’C(O)Rlz, SR5, S(O)Rs, S(O)2R5, or (CR10R20)v’OR13.
In one embodiment of the invention, R is substituted by

C(Z)N(R10°)(CR10R20)v Rb, or N(R10’)C(Z)(CR10R20)vRb, and Ry’ is
independently selected at each occurrence from C1-4 alkyl, such as methyl, or

halogen, such as fluorine or chlorine or bromine, or halo-substituted-C1-4 alkyl, such
as CF3. In a further embodiment R is an aryl moiety, preferably a phenyl ring.

In another embodiment of the invention R is substituted by
C(Z)N(R10°)(CR10R20)v Rty and R1° is independently selected at each occurrence
from Cj-4 alkyl, such as methyl, or halogen, such as fluorine, chlorine or bromine.

In one embodiment, R1° is independently selected at each occurrence from
halogen, C1-4 alkyl, or halo-substituted-C1-4 alkyl. In another embodiment, R’ is
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hal ogen, Cl.4 alkyl, halo-substituted-G -4 alkyl,

cyano, nitro, (CRi ()R2 q)v' NRdRd% (CRi oR2 gq)v' C(0) Ri 2,
WERB6/0B(O) RS , S(O 2R5 , or (CR OR2q) v' ORl 3. PCTIUR2U66/010859

enbodi nent of the invention, R is substituted by

ingy ARl E14ge0 eﬁ%&%@ﬁ&?&ﬁﬁ“ aird hEhhGaEG or oF3. n

a ﬁﬁ'lﬂié[" Embﬁdin'fenbﬁll @ ardargll thyiety, predérably arphienyliringor
al o

o) SRE e it Ag kY Y By hoBH), ARG ERITRS, ofonally
smus‘btmbdm‘retor ﬁanore simes byhglogem Gty alkph, ef balatststiuteerériy4 alkyl.
e S0 e SRR B [ RO
sibstiepehidahe 2 yl peditéwy, eekhess 2o wompm Adlore, gsf- d}ﬂwro or2-
m%m?( |4Lf}]uzblf<g :brgfl gﬂﬁtﬁ%lﬁsd Hptlci)lﬁ hai & gﬁtlol’?k’&lﬁ B3, éf 6-UMURE

ol gt Ryt Sy LR, HElrebfy g pich ring
oﬂit&irmg? Iubsﬁltutéd euhd<gd morertinfealby- lmldgsn,u ¢ uyatiyGihalp- alblsgmuted-

e, 200 85, SER Sepins o gropioRsadentpapplasperte

CERIRI 0 LRIV R o0 6 ReOR 2BV IR 5o DI0nE S 91ment g is
hg# feehr b b%f f‘alﬁgégﬁ is 11|'yﬁ1g>§ell1 rbr@;)l-d, af PQﬁéfFéEtmet 1; R§ i@n

el g, G SR or Pmob Rtk 1 ot

SU s&ﬁﬁ%&jﬁf v %&ﬁ&%gﬁ% (t‘\lltlox?/é@lnlféfﬁow Zcﬁlo% &f. 8{191%' Yschio?6, 2-

0sitio
ﬂaorostﬂm; H-fluerp, idndiflyerop 24-6-BHliore, Gf-d gﬂ}@ﬁ),;}pé dllﬂuloron 2-

n?eﬂ(}Jl ur‘-f’ﬂflﬁbro 32 £l etiB1-9.chforb) yﬁfe%yls@ﬂf&nﬁl 3 i y@sul Rbyl2 4-

oy R, S 2R AR S -
4gHea¢l| msrﬂrob'&yl 3|-ﬁy<&a;éﬁ r4y1hydmwt2ynetbylmil§1wb|3ymathplself¢y¢yl 4-

ri.n

SRS el BB Zan R LiudRE EN YRy A tamide, >-

c(omm) RC{0)O0B; @CXQSOH 2 OREDRIOVCRIH, 2-TRihy; Bz PNR
m%t@&hhg@?ﬁ‘l(ﬂne@xg § nbog%%MRb“F' g}ﬂéﬁg’c’z -ethyl-5-C(Q)OH,
2ty CEAD LS FpGaA OBy LBy ‘ign GRS
dRReth§lafidd, 3RlidethyBhReE And GidiméthyRinkye., aryl, or

het er oaryl . Preferably Ri is a phenyl substltuted by
2- met hoxy, hoxy, 4-

4- ch |Pop@fer;z:d By wereév IS3*-11“1%‘!*1&&5%\’0Iy 3 Ahlﬁ%“ﬁ 81’1486“2&“6‘?% %@
I I
fﬁg{cﬁﬁfzﬁ}a %lrﬁlué(ﬁl ber%aénﬁ,]ﬁ rﬂ%ﬁﬁ gS %)y%efnkéiﬁfd% 4-?nethyl-N—
lmmﬁw@mﬂa@mﬁmﬁtﬂw@meﬂ%m 2- rrzﬂﬂbsﬂén@}lorOB %WE Ay 2-
m%tl?ﬁ-‘iﬂé’ﬂloro%héfﬁll hyl, 3-nmethyl, 4-nmethyl, 3-fluoro-

Suitably, when R{ is a heteroaryl moiety, the ring is not attached to the
pharmacophore via one of the heteroatoms, such as nitrogen to form a charged ring.
For instance, a pyridinyl ring would be attached through a carbon atom to yield a 2-,
3- or 4-pyridyl moiety, which is optionally substituted.

If R is substituted by C(Z)N(R10")(CR10R20)vRb, C(Z)O(CR10R20)vRb,
or N(R10°)C(Z)(CR10R20)vRb; N(R107)C(Z)N(R10”)(CR10R20)vRb;
N(R10°)OC(Z)(CR10R20)vRb; it is preferably in the 4 or 5 position of the ring. If
the ring is additionally substituted by R1’, and Ry is a phenyl ring, then the additional
substituents are present in the ortho position, if a second R’ moiety is also

-10 -
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4- phenyl, 2-hydroxy, 3-hydroxy, 4-hydroxy,
2-nmet hyl sul fonyl, 3-nethyl sul fonyl, Anethyl sul fonyl,

W(32(N6ﬂ9'49|1'0pr opyl am de, PCT/US2006/010859

2 met hyl - 3-f | uor o- 5- N- cycl opr opyl am de, 2- C(O)()—|

C.O met hy t hyl
@J@@he %ghtgéln are&re‘almlﬁlwewgr%l ’s@srm”@o@e@m the other

amde 2-ethyl-5-C(O OH, 2-ethyl-

Gt %ﬁta.biﬁ S L 'r?yf-%?hikgfgf@%%gmegﬁ; co-d

ﬂkmﬁ?a@:ml@nhodkyl Esm‘ esfoéfraﬂ@dyRﬂryﬂmrﬁ@ -4 alkfl; hettioptyl,

il r%%ﬁ@?ﬁﬁ@&w%g JpuieRiobion:

RNV () se%m;@m S(0)3R7, or (CR10R20)vNR4R14; and

gl%g‘h%l% a%a ﬁj:l% 'i&@f%}’d 10111 t@m gquﬁ g‘ %%;ﬁ?é(ﬁbsmuted

hot o SHIARY. L ORI e ailya? Vydregsn, C1-4
ghgl; €gcppebradkyl; @g gmgcloﬁlkylffq JolltydrardhoRy, ané Rghtapsther with the
nitro oforma h ed rin, or .instance, a .. .
B RDich ipychh Bshon 6 e ros ey hederpelia Fogpt 5
tocs mleﬁibdrsawﬂrch rihg optiodal Pydonthids amridditionalisterbatom selected from
Qgtg)eﬁ %hﬂuyoﬁNﬁgb'aww@relﬁ fBIR 4 shaS! %blteHé llebf afed & NGy,

éﬁﬁé% ‘%3{‘1%%% SIQ%}Z’I)(N(-AR? ) 51135? %ﬁf 4and@\§d( @ﬁllzed ring are
WRBubstid, ChOF(tdhdsClridesiRdent R hdld gdn§habﬁfbeﬁt@t14d>(:1 -4

ﬂlﬁﬁﬂﬁ
s Bt ngﬁﬁisyﬁitﬁws@%;ﬂ%ﬁ EPa gl TS 14

alkongy; S(OYNRE, I’@@Eﬂl@(m@aﬂ @@Nﬁntﬂlenﬁ‘ﬁiza@@)@]emkm in

SRR s S AR P SR bty oRRER AL 1

seconfuikibly Rybsstindapendently Selacitd atreath ecatieace fromtydrogen, or
@is‘f &ligﬁ Suitably, Ra<is C _4 al kyl, hal o-substituted

4 kyl, C2-4 al kenyl, C24a|kyny| C_7
cycl oShlk@bIly, Z35-indepepdeintia lak@lnh becuarenke se&ecyécﬁrom oxlygenl qr
H_‘fu roaryl heteroaryl G -4 al kyl, heterocyclyl,

erocycl yI C 4 alkyl, (CRioR2 q)vORr7, (CRi oR20)vS( 0)
m R7, S‘ley,mpdemp@ntky splegtell gr\mch@pcqr(gnpe from O or an integer

RRAGNY NGB 65 1 8pd. wherein the aryl, arylalkyl,
heteroar)i)é’ESI het eroaryl al kyl may be gptl onaIIy

subst P¥ V1§Q|°E%F1Vegeﬁéa‘§ﬁﬁaﬁalue&f tedch
Indepsmmy lw is@besd @ekgbr vty avagesf 1 6 2.4 al kyl, C3_5

Cyc' og}, Il%r d%’ Ak %éﬂdeﬁl%w%]otecpz{t eﬁ&?od%grrm from

to et e nitrogen they are attached
hYﬂ’fﬁgeéerf@pk 4@HFé(lIy substituted heterocyclic ring of 5

Suitably, R1(¢’ is independently selected at each occurrence from hydrogen or
C1-4 alkyl.

Suitably, R11 is independently selected at each occurrence from hydrogen, or
C1-4 alkyl.

Suitably, R12 is independently selected at each occurrence from hydrogen,
C1-4 alkyl, halo-substituted C1-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, C3.7 cycloalkyl,
C3.7 cycloalkyl C1-4 alkyl, C5-7 cycloalkenyl, C5-7cycloalkenyl C1-4 alkyl, aryl,
arylC1-4 alkyl, heteroaryl, heteroarylC-4 alkyl, heterocyclyl, or heterocyclylC1-4

alkyl, and wherein these moieties, excluding hydrogen, may be optionally substituted.

-11 -
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to 6 members, which ring optionally contains an

addi tional heteroatom sel ected from oxygen, sulfur or
WORW6/1049and wherein the Rd and Rd'" noieti es whPCIUs2086/010859

a _4 alkyl, C_5cycloal kyl, C3_5cycloal kyl G -4 al kyl,

and the R4 and R14 cyclized ri t
subsSuitaple&131s tn@epfeqdp%gseq 4 ar crehi onwa&%ﬂgm
cfg%bst . A bBAb bebsaeltéd C1-44a11<’a\§}1 kgh 4 MWDQ@A hlwmsdx% 7 cycloalkyl,

Cay7cyel aﬁlgis@ Ui i Sy ES Yo AR bl 561

4151%0%@ Iheteﬂomiflkhéteroﬁfy@BNRthRu}wte@cyzﬂyélqrwhethmmmlc -

R4' Ri
skHgopisrien 1o sack ot iare Bgiion SRRty W nay be
optiifatlg eubstianediind whabikythese Suiietids) sxchiinghyduegspermar e | y
@tﬁoﬂ%ﬁg RuREaHED ?&P@ tlﬁl%k 8§h§l@g&f %Hlo@?ﬂbéﬁ&ﬂecbclswlﬁjd[ C1-4 alkyl;

t ;
hwgrle&;rfwﬁ@é%\'ﬂg%%‘? éﬁla ﬁééleflﬁkem Ogukfﬁﬁﬁeed Gi-4plkoxy;
St?% n‘ggl h@ﬁyy» -CY0), sj(0‘)‘f3l-<?'fr‘5111t}'1i@?lfl’élkzhﬁﬂll'ng a value of 1
o ST P ol S SRR B o it
6‘4 dkyle dr Bp1'end R3@bt@a¢th@n@éh the Bitro8raL 5&911& ewe&ttached

al k Sui t I
ol 880 b Py e B °¥?t§&‘F A,
hBlerchtdrs séledebfouientyken, setagen edsdfuireach occurrence from
hYgr Q%@gx 1, 19biefibs, leﬁclﬁdhgg hydrSpeért, aklyybe optioRallyssubstituted, one or
i ndepen
isyelfBgapreaEbl biad fimen spauBa SirPEtoEReRsayalogen, such
a&Budrigd, keloyihe, o@mhealr kydind; hy@®x ,mm}waﬂuhwmted;glnmalkyl

C&fd]%gé%% a}l(%las%@%gw or ecf:la;xZ/ HMS%LB@ﬂl‘Jgr 2 8 10 alkoxi ORg, such
ab etethougy @thqurmtpélﬁwyy BR54S @)Bﬁkgﬂd)zﬂéx Beh &y E}eawl e,
ngbglté | ﬂlﬁfi%ﬁ'd nfettyl gxémdwlc%ﬁag (WG)QOR rC(U)Nm Rgi4e dyeso; nitro;

5t U dERSOROaBT G Che1talh su%aasp@%@m}vl N
téﬂut}@ &Gbutfyl; eter; rCé_;meycidaﬁml hya Cqgrenclo@kylC ni Ryalkyl group, such as
cg?lkﬁ@? glt*éi tpggpai 61413‘2;?1 &yécgl g‘l éﬁlflﬁ&F halggu'b‘é’[(ltuted C1-10
allsd, Bucly €IFg@Fklén9HQCE;5, 01(,@&3 GRPR Wlly@p%/ﬁmétp@ Wy s}éplg, ps
phenyl, or an optionally substituted aryl C1-10alkyl, such as benzyl or phenethyl; an
optionally substituted heterocyclic or heterocyclic C1-10alkyl, or an optionally
substituted heteroaryl or heteroaryl C1-10alkyl, and wherein these aryl, heteroaryl,
and heterocyclic containing moieties may also be substituted one to two times by
halogen, hydroxy, hydroxy substituted alkyl, C1-10 alkoxy, S(O)malkyl, amino, mono
& di-substituted C1.4 alkyl amino, C1.4 alkyl, or CF3.

Suitably, when Ry, is an optionally substituted C1.1palkyl, the moiety
includes but is not limited to a methyl, ethyl, n-propyl, isopropyl, t-butyl, n-butyl,
isobutyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, heptyl, 2-methylpropyl; a
halosubstituted alkyl, such as 2,2,2-trifluroethyl, trifluromethyl, 2-fluoroethyl; a
cyano substituted alkyl, such as cyanomethyl, cyanoethyl; an alkoxy, thio or hydroxy
substituted alkyl, such as 2-methoxy-ethyl, 2-hydroxy propyl or serinol, or an
ethylthioethyl.

-12 -
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aryl G -4 alkyl, heteroaryl, heteroaryl G -4 al kyl,
heterocyclyl, or a heterocyclyl G -4 alkyl noiety, and

wob@sad41each of these noieties, excludi ng hydrOmEs2006/010859

may be optionally substituted and vvherei_n thelse
i etj l.ud t )
subst [ T U RS g et e Hbgs an op RS doeseed e
Cy Joalklvk@nb ;moribtws ankiplyl, ethytimeprppylh ssdpmpyl sbtist, intbittgdor 2,2-
al r\é I kox hal osubsti t ut ed -4 al koxy;
g 41}}@ Hyl TOXY DY [QYPCI - 4 al k orNR21 R31’
SUI t a%m;ablmdlen Bfmds F%B\)PWHY édmﬁmtﬁﬁﬁé@md%thegeroaéyl alkyl
R S PR e gt e
my@nyl,ztblenml, pyrelyla 0532106’1 ﬁhmahé rlmztazolyﬂg isattiizAolyl, imidazolyl,
ﬂ@&io@ﬁ%ia&&@ﬂﬁ wﬁlamzagﬂi'tfl? Eﬁ&gﬂoaﬁéﬁ%z%gh SN,

romo |tro en qr "su
?ﬁg ‘i’)@d?ﬁa » I5iazigi ?’@fh‘allapl}/ igdolh, isoindely), one

mdazlmrl,emﬂoIMﬁyl @raﬁfderyabienzokamyﬂ b%hzﬂﬁﬁddzﬂ@? RRALIRLY Ly,
orjl ne,

baefgxggir%?aﬁl %ﬁzgo&#elﬁ 8?,13/ qglaxloﬁlg, 15Wmog{r}y qu1p@qﬂ>hl18;(ly quinoxalinyl,
rephthyridinyh dinBolindapukidy], a6l phthalbkziogky, such as met hoxy

or ethualy, hakORYhsin bpicdellFhubisandbdtdroctdng, hetdtobyche
t hoxy, eythox gr pheI?]toxy p%RSS S(O RSOC}g(ﬁd 2R5, “such

IniBehgte aﬁl@?ﬁnedﬂétﬂl’ﬁ/‘ﬂ@ijﬁmmecmn,mt hyl sul fonyl ;
C( O R#; on@@mﬂ)wjnenc()ﬁhblﬂﬁeﬂtldﬁ, ,wlteyléhpxs anloptlomalNRﬁEﬂit&tcd

such as net hyl,

lﬁfe&%é)y%?tg%% ﬁyqyl hptebq&}/f]‘ lic m%hng]p?,}fchc alkyl, the m01ety 1s a l 3-
thidzaledrgl, Sahétityl- nB-thiat- 27y1yisqu.ﬁh&ﬂyde Glthio hcﬂiektﬁﬁogﬁﬂuﬁmdln-

% %P &wl ?f% B elotbEsE Ry (T e beproriligoli oy
}@};n@%furmyl CrBrargimethyi, rthiehyl, 2- thlenylmethyl
fdtMtIg)grra’%f L, te§Mﬁhr@EHW£}¥h§H n?éth%lnteﬁﬁlltlycﬂ@ 13| d¥anyl, or

supst it ut

-1'oal
A Sroas v AR syl O b Hetab syl ¢ or
h et erloeyeltemaiive cnotxddiopent, wheraRy, dpar optmingly suhsstutetdjt ed

het oal d
WG o et S TBRIol i srBr Yl b BloeBnat ni ng
isnujuitoliegl, tagphehe pyhidinyl hisdazolyt, benomkiatalyl wg. 2-innatlsyldy3-

ﬁt&&%ﬂ)l A droxy hydroxy substituted alkyl, C-io
g , am no, nmono & di- substituted C 4
al ky |In angther ertrlpdnnmtk §ip heigroapr Zinggs pn eptionallyisetstifuteds
tiiaza1pl pgﬁ@lldﬁﬁl@pﬁgnlet ed Cl_1loal kyl, the noiety

i ncl t_hwl b s
- pr 6‘5‘31y bl :J\'isvlcl)%rfo ({_ﬂﬂgﬁ?@f §u% Q%Bgt%yﬁl?% or a%ylgﬁﬂrl moiety, the
aryl contalmng is unsubstltuted or substituted independently at each occurrence one

or more times by halogen, alkyl, cyano, ORg, SR35, S(O)2R35, C(O)RJ', C(O)ORJ',
-Z’-(CR10R20)s-Z’, halosubstituted C1.10 alkyl, or an optionally substituted aryl.
In one embodiment, Ry, is a phenyl, or napthylene, 2-fluorophenyl, 3-

fluorophenyl, 4-fluorophenyl, 2,3-difluorphenyl, 2,4-diflurophenyl, 3,4~
difluorophenyl, 3,5-difluorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3-chloro-4-
fluorophenyl, 2-methyl phenyl, 3-methylphenyl, 4-methylphenyl, 6-methyl phenyl,
2-methyl phenyl, 3-amino phenyl, 3,4-dimethyl phenyl, 4-methyl-3-fluorophenyl, 4-
trifluorophenyl, 4-ethoxyphenyl, 4-methoxyphenyl, 3-cyanophenyl, 4-cyanophenyl,
4-thiomethylphenyl, 4-acetylphenyl, 4-dimethylaminophenyl, benzyl, phenethyl,
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I sobutyl, 1s2-di nethyl propyl, 2, 2-dinmethyl propyl,

heptyl, 2-nethyl propyl; a hal osubstituted al kyl, such
W@g008/1@927 tri fluroethyl, trifluromethyl, 2-fl upeDEs1996/010859

a cyano substituted al kyl, such as cyanonet hyl,

cyanoet hyl ; an al koxy, thio or h rox¥'substituted_
Rherylpropyl 23 -aifluprarberizyk - ediflypro-Denayl biphynyds 4 pijuoroiphenyl,

A8k RindY- Z%tﬁﬁ%i/én&f‘ P SIpR¥hy l&i&pﬁ@nﬁl % gltié}@idxé/ghenyl 4-(1-

R?emcﬁquegﬂ%onyﬁ‘é‘,%%ﬂ tiond|

agnlggq?é}ng PK%‘% , n-propyl,
i s oprhirﬁjﬂpthet erbb@@lmenh Ripiis ¢ phenyt, 22ﬂQorogﬁ/¢mrt Byllprophenylo -

s YRIEFY 2R ot s Sl R R PPy

ctlﬂmyplmne'l dsclﬂdi@bplnmwo}'l Bmhlcbre -ddBfomphdanyh 4Srae1ﬂ1yb3\-ﬂuam;bhenyl, 4-
t

th :aéfr@ el%gyzr—?% )}ii m‘?&?ﬂpﬁe& f W%HI?XYB l-g)}](azol yl,

eboryoheai yb- cywpb%w& wan yl@|4 meitadpheny), $tacetylphenyl,

@&ﬁhﬁéﬁhﬁ&mmhyﬂﬂ Bipheasl hyhuoxbﬁtph@ﬁyll A/Jsulfdrﬁhﬁﬁd@lm yl,

15%&%?@%% ShpSthit S rsRlner ndeaaiyl

i ndol $utafilph when &bﬁa@m 9ptlor@8ﬁ2@@§a%¢q/¢ycl

1981% ﬂy Réal lk 3 o gw Wdbuti® tp%ht PREY] ex
%gm@m depe e Bl g?ﬁaﬁgm.

ARyY or WRESrépylfietdl $gﬁlg onal I y subst ituted
h I
R oD SRR oo o WA A
i nventiappthengrabodinents Rans 6 ptiiocwlatl) heterowst, ot etybdill optionally

ryl heteroaryl al kyl, heterocyclic or
ng%t tggycllc al k t he rmletylsals- t hi azol - 2-yl,

5- met Hig mpiety. 'ch1(éBd)D R20)51Z” forgiscpueyieF ring, sugh enp disrralaae ring,
dolg
oo L P e B 8 gl Yo, o

$ifbazol - 3-yl, 4-norphol i no, 2-furanyl,
2- f uranpbRes Mhder%n&éﬁtl?@ﬂectea at &ch '@)thﬁ‘ﬁ;nhé’ from 0 or an integer

tetrah n t et rahydr o- 2H pyr an- 4yl
‘yqli‘ee‘i’tzla érr:g 2- furanyl or
tet r &Pw@a«ﬂr@fthelrrﬂegek et dbyds, wheré appropidatele.glayh’, at, 9, s, t, or v’,

ol sy T IR h P LA ol Fcc%reﬁé rative enbodirent,
m)iegt it%aElyg |50§1nflﬁﬁ>e§£151¥ 1 egra eac oc%ur?énoc%rf%m ll-lycﬁrogen
Gr-aliiy,|Cd.4 3ikehylacols aZkyﬂyl ot NRGR 11p) éxieylding the afdieits SR5

LY OB BSOSO e,

Sultably, Ryis hydrogen, C1. 10a1ky1 aryl, aryl Cq.1¢alkyl, heteroaryl,

heteroaryl Cy.1qalkyl, heterocyclic, or a heterocyclic Cq.1galkyl moiety, and wherein
these moieties, excluding hydrogen, may be optionally substituted.

Suitably, Ry is C1.10alkyl, aryl, aryl C1_10alkyl, heteroaryl, heteroaryl
C1-10alkyl, heterocyclic, or a heterocyclic C1.1galkyl moiety.

Suitably, Rg is independently selected at each occurrence from hydrogen,
C1-4 alkyl, halo-substituted C1-4 alkyl, C2-4 alkenyl, C2.4 alkynyl, C3-7 cycloalkyl,
C3.7 cycloalkyl C1-4 alkyl, C5.7 cycloalkenyl, C5-7cycloalkenyl C1-4 alkyl, aryl,
arylC1-4 alkyl, heteroaryl, heteroarylC1.4 alkyl, heterocyclyl, or a heterocyclylCj-4

alkyl moiety, and wherein these moieties, excluding hydrogen, may be optionally
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In anot her enbodi nent, the heteroaryl ring is an
optionally substituted thiazolyl, pyridyl, or

wao bioepbwdne ring. Suitably, when R is an opti onedT/¥S2006/010859

substituted aryl or arylal kyl noiety, the aryl
containing is unsubstituted or substituted
subgiayted dedrpeydently aheash eseurransadetochiémes, birbelogen;mes by

Mb@l@&tiﬂltedlqwnﬂ alkyl £ho4 alRy | C3S§€5’9108(1@b 213550})6(06)@1 C |1-4a1ky1;
u -

8 Fhorca £ S O AL o AR A L o

I@aiwbstmam Cir Blskoay,rﬂ(@l)mm -poalkylagi(®)] €(@)C1-4 alkyl; NR21R31"

(?l’efnl da'ﬂc{? EES? g)iqlledh ?lll:ﬁyl faﬁ&lgzg; Pﬁi{x harﬁl r{oh{'ég{ QQ s may also be

Wbﬁﬂlqﬁﬁd@ph &ntiro tl@essmdepdrxdomtbpawagh oc@rremeobjobddeggd, hydroxy,
Hydeduyasubgiiay lalkyB @M @m@xﬁ S(Ohen %In@llydmma lﬁsﬁdﬂ&l di-

', 6-
%{edé ﬁe{i‘ﬁyaf’? ?1 ﬂ‘irg% appﬁgﬁyl 3n2 d?/net hyl
p h enybyitablynBy B ythd st Ianmasach vetepéndedtly tesledtédmtreapih ectytrence from
@dﬁ“y%ﬁﬁ%ﬁgﬁ%‘& G R S Y e AEIELIRASLE, gr aryl-C14
i heterRgIy b h?é?fﬁ@’ﬁ C1-4@%@ymowtyh@wevhﬂ,remmnynqmqu@gcludmg
%hfnh eQ)pIElﬁﬁéﬂlW smb@titﬁteqI & Ry éh(ﬂ@szt hgeth@xl WhE 'Eﬁ/é nltrogen

uor obi phen - sul f onam ndo- 2-ne henyl
p{g@t%ﬁb@éfonn@nmgﬁgqlbwybﬁgh@d heterocycllc ring of 4 to 7
rﬂelﬁbﬁls petick Ay b %ﬁa‘ﬁ?)&bﬁtauﬁ R ANditioR4l heteroatom selected from L oxygen,

s%}]f(lf:‘l;ﬂ Nﬁgaﬁau e 5glﬁe nc%}é moéet)quan Ot&gﬁ)gﬁ@s( SU%&‘JEI{E?C% I to% tlmes
m Wﬂdﬁ)ﬂé@ pachzvcaurdﬁvrrcb by dplogery hyd®xa; ln:brd&bxmlbpliteteﬁlcl 10alkyl;

Gt &ﬂﬁ%ﬂoléiﬁ*a?qgaﬁ%ﬁﬁ%@rlcohaﬁﬁwﬁ A SORs. S BRBGIORs:
@(‘Ue)t hé@ i RERDR 14 4%\1%@@(2 ﬁd;a?llg; ﬁ%ﬂ%&bﬁr@h 4{'R14' cyano; nitro;

GL-494 ﬁéﬁgﬂycb& kyhiComat H,0 alk sécléqlwubpféﬁgﬁri C1-10 alkyl;

Ayl Ty ki1, herienyl] or Ii@be Y| alkyt, hdtdroeychbiaph ﬁ&)ﬁfocychccl_4
4-sul f onam ndo- 2- net hyl phenyl , 3- phenyl oxyphenyl ,

e AYd whegeintheseearply heteiggyelistsing ‘hetgreatylRoNtaInipg moieties may also be
sopstitaind bheytosmkmsﬂmésméeben&@it@ait kkadh ombu@mdecbglhlawgeml@ﬂh alkyl,

Hgﬁfqg(gyl’gﬁ:l%&ﬁ ﬁg%{t&ﬁﬁ%ﬁ )Jy{i‘ aﬁquf lCﬁ &%ﬁ%y@%’@%eﬁﬂgr arglno mono & di-
g%%@s@ﬁfﬂ% #sylrappino, Gy -4 odinent, Ris a
cy cl gﬂl‘i bnd R‘ih ai%f QRN ﬂ&?@?ﬁn%y 9#%?%1“% AP QBfrence from
IR AL Ot ok ) ey
aﬂiylt,)ﬂeterdi@bﬁdi deteybayclie. Cldydikylghdterofryl OMNidtébaryl C14 alkyl, or the
R4 and R14 together with the nitrogen which they are attached form an unsubstituted
or substituted heterocyclic ring of 4 to 7 members, which ring optionally contains an
additional heteroatom selected from oxygen, sulfur or nitrogen; and wherein the
C1-10 alkyl, C 3_7cycloalkyl, C3_7cycloalkylC1-4 alkyl, aryl, aryl-C1.4 alkyl,
heteroaryl and heteroaryl C1-4 alkyl moieties, and the R4 and R14 cyclized ring are
optionally substituted, 1 to 4 times, independently at each occurrence, by halogen;
hydroxy; hydroxy substituted C1-10alkyl; C1-10 alkoxy; halosubstituted C1-10
alkoxy; C1-10 alkyl; halosubstituted Cj.10 alkyl; SR5; S(O)R5; S(O)2R5; C(O)R;;
C(O)ORj; C(O)NR4R14%; (CR10R20)nN(R10°)C(Z)OR7;
(CR10R20)nN(R10")C(Z)NRGR ¢>; NR4'C(0)C1.10alkyl; NR4C(O)aryl; NR4R]4';
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substituted. The nmoiety -Z'-(CRi()R2 q)s -Z forns a
cyclic ring, such as a dioxalane ring. Suitably Z' is

w0 nbeperrdent |y sel ected at each occurrence froPCDKYPE6010859
or sulfur. Suitably, s is independently sel ected at

A5G REFHEL TR onl R 5 7 ek et R BE Al Ea i Rubedtea
R Yire Bfes b§ afl opflendlly.subBtitéted aﬁyl dn, un@ﬁbs\ﬁtutec%lcsub’éthﬁbéd
ff ol W@Jingﬁﬁen%‘ﬂﬁmﬁ BE QUL [ RO
aﬁlyjdr mg@msub@ituwd a p@hsun@ hieterbksshig) qr hereracyalik SZmyi albyl and

elﬂ tﬁes’e @1 5:}%1 £ el%%{éﬁ Eor% be' 5]1% iR su 1tl1t%d one

WP&’@%"ﬁ endenfly f}} eac q:urregps, Og% y4 21 Iy hydroxy;
H}dt@rmbytituteh €heq mla}ylg IC19 alkoxy; lsy{))nahl&zle Tt knhocmo Sodi-a

iety, an erein these

tgfﬁ%g?l ‘éxé‘gﬂ %{“%% ﬁy@;go yma be optionally

subst $uitablsd whew Ruandm 4Rpgather®'1th fthalnkcydgen aystize taforin an
t t a-10 a.
seafL el e ok 3R Bbde, Fishifiagh e, put are ot
18uitedatol pyrroRdins, pipetahm; oéprerdzine dlazepting aaeping aiorpholine, and
%?ﬁMﬁﬁ (ﬁmggi ﬁgﬁ@Wh ﬁﬁﬁlkyl halgé?ggstltuted
cycl osalf % prgaa @ﬁengelgr)ﬁﬁecte@t gach occurrence
fogo Ihlydﬂolgemy]l Cq @@W}d,ymllhahkcéﬁyh' oafl eydlizaltdgether suithl the nltrogen to
he t

Y L L
m@ndﬂmcmwnﬁﬁquwhhetweﬂomfm@ dxygero gelfyr araNRd3eSuitably,

Wik I@;{Ladnld)iﬁlﬁb §§dliz@ tt@ﬂ)rfnrﬁi!ﬁﬁﬁﬁﬂﬁﬁ $ubs@ute@3, such rings include,

occurrence, times, by hal'ogen; hal osubstit Ut ed

ot azp ngt kmltedmpmdldm :plmd@@ynlmazmw moxpBobieg ehdal Kyl

tﬁaonéo%ﬂw ne (ﬁ@iuaﬁg%aalkmg% -)4 al ky' hydroxy;

h

thI os s? BeRee g‘%{jﬁlﬂf ’ arFkg"h %d@("ﬁfﬁﬁﬂy SEPeﬁ?éﬁ ffom hydrpgen or

@1( O alky} oaRiy nd Ripz:1 caRagyclizotogetherawith tlmrmmgdn t@which they are
dV\/nerelnth r cntalnl m)letlesrra

ncieoa W ' Bl RS0 TSNS aoh By it

ceatamSoe@@gldrt@ﬁeléletqsyatm selgeted froyalpxvaen, swiyr exRo>. Suitably,

WBhERS J -1 AHde) sadykhize toGbrm 4n abKena¥ly sPbdBhiveChing,adukly hngs include,

am no, nono & disubstituted Cl.4 al kyl am no, CI.
bt RigI not mifegt 4o pyrrolidine, piperidine, piperazine, dlazeplne azeplne

morpholine, and thiomorpholine (including oxidizing the sulfur).
Suitably, Rg is independently selected from hydrogen, C1-1¢ alkyl, C3-7

cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl, aryl, arylC1-10 alkyl, heteroaryl or
a heteroarylC1.-1( alkyl moiety, and wherein these moieties, excluding hydrogen may
be optionally substituted independently, one or more times, suitably 1 to 2 times, by
halogen; hydroxy; hydroxy substituted C1-10alkyl; C1-10 alkoxy; halosubstituted
C1-10 alkoxy; S(O)m alkyl; C(O); NR4'R14'; C1-10 alkyl; C3.7cycloalkyl;
C3.7cycloalkyl C1-10 alkyl; halosubstituted C1-10 alkyl; an unsubstituted aryl or
arylalkyl, or an aryl or arylalkyl substituted one or two times by halogen, hydroxy,
hydroxy substituted alkyl, C1-1¢0 alkoxy, S(O)malkyl, amino, mono & di-substituted
C1-4 alkyl amino, C1.4 alkyl, or CF3.
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Suitably, R 5 and R25 are each independently sel ected

at each occurrence from hydrogen, d .4 alkyl, C3.7
weywboadokyl , C3.7 cycl oal kyl G _4al kyl, aryl, oPCT/US2006/010859

aryl-G -4 al kyI heteroaryl or heteroaryl C 4 aI kyI

oy  5sB0H B irase OICe B ese st Rps 0 Aot optonally

sfcubg&tﬂéd faryMok bpﬂi(}ﬁﬁdly Isﬁlgsugftéd - CE 4 ARy, ﬂfhi% abldyl, a@ﬁ%ﬂd arylalkyl
orman optiona subst | eter CyCll1C rl

Tpgieiies Ay Y gpthmhx kst ec{;ﬁm HEepyneTRaTvY bé(ﬁlalogen hydroxy;
hyddoxtyi sobstituted (0 - popiloyin Gl eatmuyfhadmubsqtgted. C1s1d dlkoxypS(0)m

&0, MRgRgIA VIDES L 6otk c9aa&1ky1 Ci-10aligl;
RN M T
hQﬁlnE 0 ﬂ!téip 0 Shdept tl h&ogen, hydroxy,
OWV Hb %%g %%% %5% t%ép étfglpwnf & dl-y ¢
sumtitﬁled G 4:yﬁnybamm01€p,4 al‘kyl;mr(élfj(yl C3_7cycl oal kyl ;
C3 7°S‘L‘&{aB§J|, k%'ls QCé 9 aﬁfgﬁybf, ﬂﬁkf&%ﬂégfﬁ 1/’5%(;%8%3}{1'(91 10 ally,
awi{él-eo @H% Heterasil hfé@reawk@bno @@yl etgragyrlic og
n@t@&@}cm@p%%@n Hoiet{ e&lﬁ&l@ﬁ%@éﬁe@ ti8AART Mbstituted 1 to 4

cont al hi n nolI eti es may al so be su Stl uted one to two
ttm?ﬁemeﬂa%ﬁe%%trﬁap R oggurigneq byRdte geenkaogRn. Rklion a0 atkyl,
hado-alibisyitutedg ﬂn@)ai/kyl i @adkesylDSH i1 paikealyl A3 4cpdldatkyl,
G o T 2250 [ 05 IR akeRUE ST b, o
(@RI‘@RQOEQ%&NCRm&ﬁgﬁﬁﬂﬂn@g(ﬁQM(&n&&e%Ch csal k1,
EIEROOMAARA ) I Aok RRGGHLL (CR fRGYRICER! Y
R A R e mmmmﬁn@@  or
@glgat@gnmglaé (@Rﬁbkzggcélﬂﬁiﬁ%ﬁ”@% DRIEMRIT(Z)Rg,
(oA S SN Rt Bl S e ot S LY
(TR0 (Rab)ELNRIgRop: mﬁmmﬁzoh@t(&mscwom

A o e L DR Rk S B e v ity dbRtituted 1 {074 Sfhes,
igdenepdensliak yach acguiTenge by aklogrGinitio, &1 ey klkyhbplo-substituted C1.4
e | C?4 a‘i‘kéi\lyi(xjtzﬁtdq%ln?f (l,ycﬁ)ﬁfiyh @3eé<§'@rdélky@ é%ll@)ll kyl
AT GG AT KT WE
(ERGHROFHHO R‘? (OB oR: b)hg\‘ﬂs 7:C(K:R10ng)ns(@)2NR1 6R26

(élkblogzgfré\gg 70 @%lk 2’@%%1{]0 qcﬂg substitute

G-io
(ERqYR 0 BIRE (ZIR §)(R%1 0BLOhREIORY, AR )R GYNIR] 6’ YCZOR e

(CR 3R TENHPIGINR 0 ) AR 7

In one embodiment the R3 moieties are optionally substituted independently,
one or more times, suitably 1 to 4 times, independently at each occurrence by
halogen, C1.10alkyl, (CR10R20)nORg, cyano, nitro, (CR1gR20)nNR16R2¢, or
halosubstituted C1.1galkyl. Further to this embodiment, R3 is a phenyl ring,
optionally substituted independently, one or more times, suitably 1 to 4 times,
independently at each occurrence by halogen, C1.1¢ alkyl, hydroxy, C1.10 alkoxy,
cyano, nitro, amino, or halosubstituted C1.1¢ alkyl. In another embodiment, the R3
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(CR gRRg)NnN(RI q')C(Z)NR dRd ; NR4 .C(O G _i 0 alkyl;
NR4 .C(Oaryl; NR4 -RH 1lcyano; nitro; C3_7cycl oal kyl ;

weXoéaywival kyl G _io alkyl; G -io alkyl substPeTIUS06/010859

one or nore tines by an optionally substituted aryl;
an unsubstituted or substituted aryl, or arylC -4
sublstituentaaresedeskst indeteadently fsumibslopert, suchhastfbrociae,ydhlorire,
hﬁhﬁh@@fﬁbﬂu@] ordC il  wilkyl,anchmsbibil. t ut ed or substi tut ed

{ heseltuti oo (ERSE OCﬂte%ﬁaﬁmvim% e IR0 i,

npillcmallgsulwtlelt@llﬁg.t'ﬂcywloaikiyloomldmlly wubstituteksC3_7cycloalkylalkyl, or

bﬂgﬁ@ﬁy %@%&1&%{{6@5 ﬁgyﬁrﬁﬁﬁﬁeﬁy 6R_o,olgl‘ca)ﬁ?{/<s~']améi)t12nally
ﬁﬁ@ﬂ l@gilan oa%wmbly sHsiibuted anys Ulssanother eabediment, R3
ﬁloaglyc{ptlgﬂé Em 1%91' tably, when R4 and R 4

I to f
oo oy y:gla BE‘? cpRodiment WasH Ko i AT g SieR: fatiom pingally

&%ﬁtu"té nymng Aehe J}h@h y13§ 8ptﬁ91ta11 bﬁﬁshﬁﬁe& &he or more times,
Y= cafth BRREEhEE siPhRE B4 s R RESRAT Caraiort or
balp-gildtiteted-€4 -4 alkjlirThe Iﬁgnylarbigynay?uelmbdtltlatedzm dhee2, daoh6-
d dent | t
RO af hhunk REEGR 2 K p SR 3O RRSSE shEPERa-fyero. 4
ﬂwget hdrdifbinarh, 2,helifludre ogeamehylshifbiord; lve yri-antstiatedintbel 2,4,6-
é,\%g ﬂ{ Sop%gqggh&g substituted 5 to 7 nenbered ring
option

al’l'y ‘contains an additional heteroatom

f r om Bxsngesmbaginentof ghe inrgntion, thg R pptignal gpbsiityents apd
ﬁﬂdeﬁend@ﬂtﬁl éd&tédofrcflﬁ rhm Bn, AR, AR IxY, au&at caHoeHitlol Aino, or

TR ﬁmoal?qﬁ@m AR S—
Iéﬂb}?ﬂiﬂéﬁ@édl%ﬁid(ftdiﬁhﬁﬁ)lg&g oox]kgil zing the sulfur).

a
o ec?*éﬁl Al ﬁ@gl 5&1%%1 ot SROEBIADURRERASIA KeterocyelyiC.s
skl hetgyoa cqflhf xh %nﬁ er?éelﬁueﬁqlb@‘éheqe@%ﬁm%nay be

Bﬁlﬁ%a ”%n %Fﬂég&h&% & BQ{?{@S e@@ﬁi&ﬂ?lﬁfy\m UhydtbBF hydroxy
SRS R Bhal - AL b o e B a4 @ ALOE T Y @
QE9); NR4g14'281490 aWyérCmcycm&yRu Ca7eyebdallsdCtqofalyln an
g&riééuﬁgt?tlute\é é]t‘ 2@5 kg/P o (1) Iolp gryla?l%ﬁ Bﬁx%étpga}ldhgl‘,féréiﬂ ShesBYly1
pnrmaanmgmnm;atw}klraa;eqjsmbae subzifpiadene o typd tines by halogen, hydroxy,

r&(@i%@@ﬂuteﬂe&lﬁ}}l ne| lfg'aﬂ&x?@(@))ﬁﬁblkgl taifn s Whdrér & di-substituted
wtag]t() (%3 ﬁ%, g% 'y el ected from hydrogen,
Ao, gé’F Bkyl , heterocyclyl,
het er Sgiyably IR 1@ antd Gadlgkaré eaohrﬂ;idlepeﬁdanlt@sgllected &iokylhydrogen, or
E?tz;ezfll%ﬁ;r grl the 'R] 6 and Rog together with the nitrogen which they are attached
form an unsubstituted or substituted heterocyclic ring of 4 to 7 members, which ring
optionally contains an additional heteroatom selected from oxygen, sulfur or NRg’.
Suitably, n is O or an integer having a value of 1 to 10, and is independently
selected at each occurrence.
Suitably, X is Ry, OR2’, S(O)pR2’, (CH2)’N(R11)S(O)mRy>,
(CH2)n’N(R11)C(O)R2’, (CH2)n’NR4R 14, (CH2)p’N(R2°)(R2?), or
N(R10)RyNH-C(=N-CN)NRqRgq’.
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a heteroaryl G _io alkyl noiety, and wherein these

noi eti es, excluding hydrogen may be optionally
w@aipstiogut ed i ndependently, one or nore tines,PCUUSEDG/§10859

lto 2 tlnes by hal ogen; hydroxy; hydroxy substituted

G _ioalkyl; G _io al kox hal osubstituted G -io

al Koxyuitagt mmsanﬁgnend@(tkymselemm aR¥ath oc@irtenge &oky0 or an integer

Héa/_lﬂgﬁé/ﬁzil@@bf(y{ol@ 7cycloalkyl G _io al kyl;

Ay °SF‘E§‘1°°‘>’ 58 sk ool R IWIRLIdE o . O
ek Gfa-Fblogei- @y@HaxyCHny(é(@NﬁRwh@HJzi@HZ?d

f@ INR ) C@Y KX}H%S(:ﬂ(mazﬁ]b a[%ﬁgﬁ(@@(%?z CHy-, or

%!@ég‘s Qtﬁf](i?g “i s hydrogen, C(Z) Re, optionally

substsmtmang andd{(fbﬂe}lhdep@ﬁddrmpablle&teﬁ fosd lh}tdﬂé@d @ Ml alkyl,

ChyPRbaRE, O3 PP el e 57 Selokkenyl-C

50 b%lh’lt @Wb @1'}10 041 OZBlkMIﬂWTO@I’MU bptermaeniCl y obykshaietayecyclic, or a
llri%tlg-gsu A ﬁ‘ylﬁ a‘l’lg)( nﬁifglg’cgt\!v*ﬂ%lﬁqall(&“(ﬁfﬁu%ﬂ& ilrgoplc fylﬁﬂﬁéltltuted,

NF&q RUR o tegethes wiflidhe nitrogery wh@hnlv@m are etc;taacheql; 5 ka7
I I
Shopoud SR St sy
¢re@tp@ssel¢a§ﬁ draze omsge@umétpg@m@r@@lphue or two tinmes
i ndep@uithbhyt, Xy ibW(RaH 00NNy mo@Rll g]h?@ r mmnemﬁﬁ)ﬂirﬁet% eflthe
0) mG _4 am no, nono
|sulbstltlu“(tjl\@#@quﬁ)r (kyl) am no, ?:1 Z al kyl, or CF3.
SU| t a‘B}IVbIYRgzugnmieMldfnfd}aNkwed feors gk pptiowlly-substituted
G @ik )b}ptl&grallly $aBbtiimled clé"dll?&l Q);Qloﬁhl'f}y ;J;ubstltuted

et er t eroa et er ocyc | C,
ﬁ fal% 1§}l< . qptigpally ﬁﬁfr FHS? %ryl RO TP BT rmybe
arplﬂlomll&yy optibaallyt smbaﬂuﬂedt}@teﬂoatrylne@uonlanszlamﬁﬁdﬁm ly at

SRR SFS 0T O s o e

f@zerpml){lﬂ}nybalkmnmebyct Balikihe maigty7cycl oal kyl C

R0 S G PRI BT e %%*P%
CF&L(MREchq ANQ,R1r A ihteSfrtaviiga valyeCHil tORR q) n NRi 6R2

o ST P b el Bl Mo

C(Z)OR6 , (CRIORRO n C(Z)NRi 6R265 (CRiOR 2
O) n N('Phech ﬁj(ok)tllés &xclu@(ﬂg hyﬁl?%e@)mag( (25 opt)(ﬁellf( Rﬂﬁtltru)eklR)ne or

‘ég:\)%ﬂ?eﬂi %L(e ﬁ?ohg]ﬂ%%h end r@ gﬁacﬁl occurrence by C1-10 alkyl,
Igqraybsbi A nglkyl Co.10 alkenyl 2-10 alkynyl, C3_7 cycloalkyl,
C3._7cycloalkylCi .1 palkyl, Cs_7cycloalkenyl, C5_7 cycloalkenyl C1.1( alkyl,

halogen, -C(O), cyano, nitro, aryl, aryl C1-10 alkyl, heterocyclic, heterocyclic C1-10
alkyl, heteroaryl, heteroaryl C1.10 alkyl, (CR19R20)nOR6, (CR10R20)nSH,
(CR10R20)nS(0)mR7, (CR10R20)nN(R10°)S(O)2R7, (CR10R20)nNReRe?,
(CR10R20)nNReRe’C1-4alkyl NReRe?, (CR10R20)nCN,
(CR10R20)nS(0)2NReRe, (CR10R20)1C(Z)R6, (CR10R20)nOC(Z)Rs,
(CR10R20)nC(Z)OR6, (CR10R20)nC(Z) NReRe?, (CR10R20)nN(R10")C(Z)Rg,
(CR10R20)nN(R10°)C(=N(R10°))NReRe?, (CR10R20)nC(=NORG)NRR?,
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I n one enbodi ment, the R3 noieties are optionally
substituted 1 to 4 tines, independently at each

weewaneeoncte by hal ogen, nitro, C _4 al kyl, PCT/USZOO6/010859

hal o-substituted Cl.4 alkyl, C2 4 alkenyl

B R R U e R B St

%OWnMEl@WZ)ORﬁR‘ OR2 0 )n SH, ( Cg' OR2 On

S(O 2Rk, B A At b gy IR Al ogeamepge rom

lcRegme Coj4 sk @3RB;YCIO@IBRL 627 cyc;ioadn(lzl Relkyl, (acmmcm alkyl,
%m&%&;gﬁ% nj'e1 M{ﬁs %ge}o% oFﬁ@leﬁé&%((g[?& g Ig)oﬂsty, which

@ﬁtqh@ﬁmawe@%@naﬂlvw@ﬂltwﬁ@éﬁ&m@dtﬁq togsther er'fhrfb@ éltrogen which

t
L
singrfiptippally(oRregrengidNRNakRtergatomaselected from oxygen, sulfur or
ﬂlﬁb@@fﬂ bad inhéfegtledoh off @rlsk Miowtféb' rth&l188ink ehd chﬁzed ring and excluding
p

BRI ekl oL Rl T conendBek o Setoooumes y pelozen

hydrexy hydnewy subiskithegrb@tianelkyl; &1 - maadkoxys balosuhstigitesC1-10 alkoxy;

5? R i T S

r&ﬁ@dm ﬁié%lo ge K@Rﬂaegn@)aN(Rma@@)HBde EEORRAR 14"
NR m@m@ ljghlkyﬁ NRP @)Y Ryarid alir A€ dlélkylngg ~cycloalkyl;

'7%%1951«44 St b Thal St et S il

hmém@ybﬂhlcj hetérobrdic QL £alk(, heterdalel) or Hepdrd 0] Aikyl, and wherein these
., optionally substit

tltutedC:%g cIoaIk u%ﬁg
Et;?EqCéi%\lF %&}ry QS’Ptaé‘BPS Boigticy mayhsaptignally sypstituted one to
ﬂWD ’fanoi itmdcpeedtmb)l atreadh odchereriR® brydiakriggn,i G -anlkypthydraly] ydroxy
ﬁfﬁ?ﬁﬁteﬁ@leg afkyl, ngt)ﬂ'koxﬁ rS(@ﬂ-ﬁ%lﬁill' et MloﬁH@?Hf §d¥5§§tqted Ci-4

‘g{i I'n anotﬂg 1'$ an opt I onal
lﬁlsapilfl?ft(éﬂﬂrﬁ M’F Swtably in one enbodi rrent vvhen

R3 | SSu’ﬁtthgf R 1390 yndelntl selected @lfHabl@ Baduh)k()znwﬁ&hlﬁydfc%én
n n opt i Q ubs
Er-Tadt nﬁégﬁ'*? E@aﬁl@ﬁu% SRR St ic
lmlld:rbajbﬂly Ch -1 @iyl b Net Ry haid)\gh&rﬁm@lesé nati&ids, exmludmg
U485 LRI el iy, 00 o o
rietemb@élmwt pﬁﬁlezar@ﬁcnﬁdagmﬁoarx iR @gﬁoé@&lz)ﬂﬁ\l R4R14,
R bhues-9, Zlﬂancﬁthék%rﬁbofd‘?rnéntdifftﬁd{ﬁtéﬁnt 1nvgntt10nt ths é{Z
or r tri-substitute
?1}516]%215 (§ gzo)go&@%@?‘yzgh@{f\ag@mﬁ rifluoro.
(CRIORZO)q’C(Al)(A2)(A3)
When X is Ry and R» is an optionally substituted heterocyclic or heterocyclic

alkyl, the heterocyclic containing moiety is suitably selected from tetrahydropyrrole,
tetrahydropyran, tetrahydrofuran, tetrahydrothiophene (including oxidized versions of
the sulfur moiety), aziridinyl, pyrrolinyl, pyrrolidinyl, 2-oxo-1-pyrrolidinyl, 3-oxo-1-
pyrrolidinyl, 1,3-benzdioxol-5-yl, imidazolinyl, imidazolidinyl, indolinyl, pyrazolinyl,
pyrazolidinyl, piperidinyl, piperazinyl, morpholino and thiomorpholino (including
oxidized versions of the sulfur moiety).

In one embodiment, Ry is an optionally substituted piperidinyl or piperazinyl

ring.
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In one enbodi nent of the invention, the R3 optional
substituents are independently selected from hal ogen,

w@bkdogho49oydr oxy, al koxy, cyano, nitro, am no, PCT/US2006/010859

hal osubstituted al kyl. In another enbodi nent, the

o oobiihoB R RS PSP PSR
l?é'té% ch@%l Yhing hrélﬁ{gqu%ﬁlﬁlte@@ﬁ@d&ﬁa&é ¥ %uﬁleﬁéﬂhﬂ%bym

etero ere

et er
%HUOPH )ﬁ%ﬁﬁu&t‘% @éerﬂ% g @qyaﬁaﬁl?@f w&»m elkyballkyhe or
WRéwgemﬂ@anzo)anm@bwraOR7hme e¥dvnd Mywravplic

substituted C -ijoal i 0 al koxy; hal osubstituted
et 18&%41% sgectet fmﬁ aau qpypnalky(@stltﬂm ‘tetrahydropyrrpls,
@irkdropyeant eateh@oRihr, t@&h?@ﬁbﬂh@;ﬂ'iehy hﬁ:ludﬁlgfﬂxkﬂied versions

stit.u | .0
%F glrmemﬁ@?'gdm/? RSty Phedidaoh-ngb-Fapmtlidiovhay
miosbplynolsdlhylt L Behenddiond-3-gl, immlatalings nln)dalzallldlg}dmndohnyl
@%%0?1)1(1% g%é%l?&i%{}ﬁlg%éﬁdlhﬂt ﬁgeﬁgﬁ% a?eu]%1h9 r@%ﬁéﬁ’rﬂ(or
thirrph@inoqinpluding oxjdizetgersigns p’éthleyulﬁm meiend Sm@)l:a rthe
R8644 &%9@&@%&'&' sSEUGCEEH hd H@)lh%d R 8ineWr dyirofidinyl.
al kyl g, ehfbSaf r?qg%gg?@% LRgRL —% ? tlhle%h%cftt}gg&ﬁﬁ)oxy]

whi ch t%ey are a arm ant tisu
syl atties)- hpiperidayl; Himethylngpipleratinyl 47ethﬁnbpfparazi/niyi ch

d

o PR B iRk Tl Ppto (g e L by
@meﬁryletmledgplpen@nylﬁgle&ykarhﬁmm 43phtepyls Bpipereditiy, 1,4'-
15@% Sﬁdﬁog&'ﬂ(liﬁ%%égﬁﬁd)af-p&%ﬁ %%émcw bﬁy %ﬂ@iny}v y2<4-
(Eerprpholipyd) 1 pirsridjmg, 4 (d ltaqzhwﬂmﬁa} pipergzinyl rf2>|\|( R2
lﬁhga eiahy@fo NGH £-did 1C§1 N- CN) NRgRq\ Sui tabl y, n" is
e :p%%@gﬁv mh&g{eﬁ@er@];, g@eﬁd%%@ n;cé %}n%ydr@g%n C1-10
dkyle BGOC&F}O@HﬁYberEPY@%kYI?Ik% Beti ampeen ocalky oheéwwl

a € 1o, r Shter Ik oiety, and wherein
h%ﬁ%}j(&ﬁﬂ'@mﬁa@cl 0 c@g2 &%a)ﬁhﬁ _ty_ W

eammhe_s_@n@w@m excludmmlyd@(g@},@nm@opt@mﬂy sub@hwe@Hzto 4 times,
m&&ndéﬂt@( @) dakh BceurreSed, bglti1y] 0 RigylahaloRgbstamted Cq.1¢ alkyl, Co-10

alﬂ yﬁ) e@zd %1 tclfkyfnﬁebemc%loafkgfmdy %y%ﬂ)%ﬂcyl&ll lgﬁkﬁl &X ~cycloalkenyl,
Cs.7 cycloalkenylCy.1¢ alkyl, halogen, -C(O), cyano, nitro, aryl, aryl C1.10 alkyl,
heteroaryl, heteroarylCq.1 alkyl, heterocyclic, heterocyclylCq.1 alkyl,
(CR10R20)nO0R6, (CR10R20)nSH, (CR10R20)nS(O)mR 7,
(CR10R20)nN(R107)S(0)2R7, (CR10R20)nNReRe’,
(CR10R20)nNReRe’C1-4alkyINReRe?, (CR10R20)nCN, (CR10R20)nS(0)2NReRe,
(CR10R20)nC(Z)R6, (CR10R20)nOC(Z)R6, (CR10R20)nC(Z)ORg,
(CR10R20)nC(Z)NReRe?,(CR10R20)nN(R 10)C(Z)R6,
(CR10R20)nNR 10 )CENR10’)NReRe’, (CR10R20)nC(=NOR6) NReRe,
(CR10R20)nOC(Z) NReRg?, (CR10R20)nN(R107)C(Z)NReR >, or
(CR10R20)nN(R107)C(Z)OR7.

In one embodiment, when X is (CH2)yN(R2°)(Ro2>), one of Ry, or Ry»» is

hydrogen, or methyl.
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C3_7cycl oal kyl, C3_7cycloalkylC 1. 10 al kyl, C5..7
cycl oal kenyl C 5.7 cycl oal kenyl -C ~l al kyl, aryl,

W@TobD14910 al kyI het eroaryl, heteroaryl C"Q al RgI/PS2006/010859

heterocyclic, or a heterocyclyl C _10 al kyI noi ety,

wh 1 .of.t

LSt 1R SO, W ke 10 go Rl G EHA b i Prop g

hateradyciCY heallal ehedictaobyetic tomtainthgmbietyds sEisiatedlone or more
in an

0 R R B B e e Bl G BB

R 1982 phHR 180C(208R /7, OXQCRBORQ(%@@)OR6OM@(3@m1ﬁcaﬂry methyl,

SR Nrors- e eaRI BT ¢t it Ao, drastRdepmino,

flreayh, plpdndnge,rpyrmﬂlmrmn dlethylsond} 4-h1¢t1@di—1@1—bi;ﬁ)p@idk1yll yl, 1,4'-

ﬁg%@{mgl 1I._é, ﬁ‘#% ted C3. 7 cycl oal kyI optionally

d r I : .
subs PP EE0S ac%*?qnﬁé @gnﬁﬂ Bozd @w &g optionally
SOhbtityted qug 0 aiﬂml Icyclsallloﬂt hd:terbesdzhb,elieeefroegrc%}l C1off alkyial | y
ARSI RS RS SR b ety PR Gl e
dyelohend yinly MiCode ér@ac&iﬂﬁ)éht tﬁE bﬁlﬂ(}’hex?l rifPisioptibidlysobstitiited one
&%@@%@, cﬁlg mo)q (A 1)(A2 ) (A31),or (CR

1oR2 bl y is Q. or
" nt equfitbhlyy gt By s %"é’%‘f’niﬁi %1% |h9§5‘?°9’°]é|°’ i% a@eteEﬂCYdlel-

Ayelkyl ﬁh@@fngh@b’dlé@ecﬁfr&ﬁ@ tblﬁal@ﬂroi;yﬁr@le}@traﬂ%@oﬂ?&aﬂ@étfﬁhy@‘éﬁlran
excludlng en, may be optionally substituted one

tgiratyygrash lpph%@ (ll}é‘/}‘@ﬁl& %ﬁl}edlvqréwas o the sulfyrqaeigwhdeiidigyl,
o‘ﬁﬂ?lh (ﬂiﬂlgnﬁfgx@?d -fyrolidi |8¥d>xo~h%klﬂol$&lﬁ§l i BlBeRgdioxol-5-y,
O e STRY. evion g ey ieriiny,
[Gperdziyyl] diakdpeimy hexydro- b¥chaepinecmytphGlind Or thidagdrpholino (including
%%%ig%mfn%( (Qtﬁe %ll?%gf;%l?"yz %ref%ra¥1ykt %rl%ﬁe%: %nﬂ{ Iéyfnperazme
enEoc] sl Ao mom e e e SO e
cathodirhEht 1@18% Qre%ﬁ@tﬁtﬁ‘te&egne o Iggre]tﬂﬁ?s Quida® Rto]@tlmes
indeiordio G kST 2o AU Cr gl TG D ol oFe
(SRQpRRM Rlo()CFZ)QFRz Qn C(2) R6 , (CR 10R2 o ) n
CIZ( 1R e em@;%rﬂe@i?%@-!%&n@(l 8??1%0 1s(1C?h$%e@y&)m E%@ldlnamme

(CR 10R2
20 memwm%%muamm PSR Re R (1-methyi-
%\é{@ém&)e@&%ﬁé ) NEn & 1meth iR 31p Rl B dNeRidd 3-1 X £)
pyrrolidinyl)propyl]amine, 3-[(hexahydro-1H-azepin-1-yl)propyl]amine, (1-methyl-4-
piperidinyl)amine, 3-[(4-morpholinyl)propyl]amine, 3-[(2-oxo-1-pyrrolidinyl)propyl]-
amine, 2-[(4-morpholinyl)ethyl]amine, 2-[(1-pyrrolidinyl)ethyl]-amine, or [(1-ethyl-2-
pyrrolidinyl)methyl]amino.

In one embodiment when X is (CH2)3N(R2:)(Ro>), and Ro> is an optionally
substituted C1.10 alkyl, the alkyl is substituted one or more times independently by
(CR10R20)nNReRe or (CR1gR20)nNReRe?C1-4alkyINReR¢>. In one embodiement
Re and and R’ are independently an optionally substituted C1-4 alkyl, such as
methyl, ethyl, isopropyl, n-butyl, or t-butyl. Preferably, (CHy),N(R2*)(Ry>?) is

3-(dimethylamino)propyl(methyl)amine, 3-(diethylamino)propylamine, propylamine,
(2,2-dimethylpropyl)amine, (2-hydroxypropyl)amino, 2-(dimethylamino)ethylamine,
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(CR 10R2 0)nN(RI0")C(Z)OR 7 . Suitably, R6 and R6 '
are each i ndependently sel ected at each occurrence

w0 e@aitbwpdr ogen, Cl 4 alkyl, C - .h cycl oal kyl , P@BUS2006/010859
cycl oal kyl C*al kyl, aryl, aryl-Ci -4 al kyl,

het er ocycl i c, heteroc cI Cl.4 alkyl, h I
ZKénmthzdaminOElhﬂ(Imthﬂ%;yn;Wﬁ;? ?érgdlmﬁhlil?@ﬁmﬂﬁip’@g?t g’é‘%ﬁéz bgr °
zQﬁ Zéﬂ?ﬁ(ﬁétﬂ% in83-fietByiemmo)propgaiiey, with
tthe nitro Ich tt

dewﬂbfmmy IPP:LIUeB%/eH@‘EeZIP ac&éﬂﬁyF ot m%? n4 to 7

o aznln é‘flfylerﬂtnﬁig Dmlbmhhhm)pmpylarmm an additi onal
el.ect e

2 bhitol SRS E o A, P S At AhoBbi paeac

qulﬁhetthﬁdmtnom@ bdum@odpn@pyln@mw af(dyggwlarway) b—énethylbutylamme

tcfﬁg &élﬁéeggﬁllﬁ(gp%ggﬂrmﬁt roxy; ﬁ%?{()%t subst i tuted

-1 oal kyl; -i0 al koxy; hal osubstituted C1 1 alkox
- i Suithky Ry 1mmlm¢mmd@gercﬁ w1 aklkyl, C3g( eychaikyl,

c%lﬂ%ﬁg%alfg Qé%%%glc&égﬁz&%%%w hé%rﬁtg:‘% alk&l%té@&?chc
or @Qlej)e@mypl(y kyo alkp(]:mowg( @jué prenbt;;agﬁagnowp?sp gxclgﬁlmg hydrogen,

rr%lg)%y ttJlsg??lt utﬂle%t‘f't'u%l 1kpla tlrgsjrﬁﬁé‘@ér@@htk}y bt dadh bcdﬁrt@hé’@{ by C1-

IelIe Pt e a0 gLl Sy e GRS
cggbaksn Céfyabf&zfilamlm € ehoydduismyhOsl7 cycloalkenyl C1-10
by Qb PR AP L 9 Rl %E‘B‘anéﬁé%%%ﬁ?@”l 10

aﬁtyl dmdnomhurhemwcb’ic habebeh (C&laRm)mQR@ 130 él}f

tR l{qu 1 nﬁ(ﬁ kybc0) I(@ 15 NR Re,
EmBz?X%MRaranwa RD%% ea&ﬁitéﬁg{ lg 10R¥f210?n ),

nge&emiefb@zbngn e{@quRgamcazm (ERggRHOAMZ)ORs,
ek A T T
(mmkgswmqo LEAGRAIORY NGR NRER eazz@onc:(—NéR@) BikeRel:n
@J@ez (ﬁ)(%gﬁ{?ﬁégt)@ ({%02@@(% ope end %!gﬁ%%r?t 1gf_ihe
(@ﬂ?a@Bat))mI\KReOt)C%QM sorpyhereipRo s the meigly) 1 NR4R14,
é%%)stkﬂ CR(JR% t)(ﬂon )%2>1Ag2n anot her embodi nent of

i Nven andR2|s(CRI oR2
0)q M(am'y, tisRR injegeabavingEazle o2 tp Gor (CRi OR 2 OVC( A
1) (AZg é 4 is 0 YgDimedet hiRn@RdalBe of § taan0.0pti onal |y
Subst ém&% y(,j Aq S5 &8 8&3{&421&& sPstRRLLEQ QYR heterocyelic,

heterocyclic Cy.1¢ alkyl, heteroaryl, heteroaryl C1.10 alkyl, aryl, or aryl C1.1¢ alkyl.

Suitably, A7 is an optionally substituted C1.1¢ alkyl, heterocyclic,
heterocyclic C1.1¢ alkyl, heteroaryl, heteroaryl C1.10 alkyl, aryl, or aryl Cq.1¢ alkyl.

Suitably, A3 is hydrogen or is an optionally substituted C1.1¢ alkyl.

The Aj, Ap, and A3 C1.1( alkyl moieties may optionally substituted one or
more times independently at each occurrence, preferably from 1 to 4 times, with
halogen, such as chlorine, fluorine, bromine, or iodine; halo-substituted C1.10alkyl,
such as CF3, or CHFpCF3; Ca.10 alkenyl, Cp.1¢ alkynyl, C3.7 cycloalkyl,
C3_7cycloalkylCy.1alkyl, C5_7cycloalkenyl, C5.7 cycloalkenylCq.1galkyl,
(CR10R20)nOR6, (CR10R20)nSH, (CR10R20)nS(O)mR7
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al kyl, the heterocyclic containing noiety is suitably
sel ected fromtetrahydropyrrole, tetrahydropyran

wa edosabmpdr of ur an, tetrahydrot hi ophene (i ncl udi PQI/US2006/010859

oxi di zed versions of the sulfur noiety), aziridinyl,

ERLRODENRABIHARS R opgaRaiiariy K8 0aoRen,
(DRlIGRZO]nIS@)ZNRKtRIdlaQ@RIGRZD)hC(Z)RQNGR!)ORZOHW@(ZORBﬁY| :

r a
R IR s RER DR R NI A S RYOR TN R e
(%103@0)1@{(&1 g))C(ﬁhKRdﬁé)Mm,r{@Ru OREDNOE(EMNRPR i pnal |y
(SRGBRLHHINEH, §)OEDNRRYL, 61 (R, Bﬁbeﬁw'loﬁcwdﬁb anot her

R (YLt fs‘ewrﬁ ok Penion, RS Hze a5 Ra if s
(EBypRst wéqﬂ(Gmqum({ﬁm@mz)@eﬁ IrOBIERIGI CIADARAS). In

y subst.i d heterocyc ic, heterocyclic
faﬁﬁv ented'y$ 4 kyl, alkyl, (CRiOR2 q)nN R eR e' >
or (I@Rn mbﬂdlmﬂltlﬁle}n@ (thé?moime second

liept

(@Rt i og@él@( @Iﬁl Cf (?H @??ﬂ;ﬁyﬁyscf i€6! Xg[lsfﬁlﬂﬂké}f]qls Oorl,Aq
iy aqp Lzsa shifpite I&t?raﬁgﬁéwr b?fswcyef &@@Hy@ﬂo@h.l&%@ﬁ@naﬂy
S(ﬂ)ﬂﬁﬁlllt@dib.f}& M@rasgeeﬂicwy RPRY- Iiﬂ{enylh@(spylfrwdlﬂgqye@ﬁmmm or
e TN G T My
shbgitufed agl oxalylaBeyy,|andiAy xsan@ptlmdll,y substitatzd Iar}di onyylalkyl.
| ndoly, Byl eﬁnBé{(‘idﬁéH{ bt C im@XfAE Bhé 8 fi¥te ohOR] Rﬁzﬁ{d A3

pi_perazin

npQigféqs e srpstiates w%(%r(ﬂinﬁ@&s Im@oﬂmrfembodm@t 9f the

nfwnh@b'tb[e R%@ﬁbs‘-iﬁl%ﬂglﬂ"(@]@f RSY A, {s'rh@/lgllrdinseI ect egne
rom nor i no

erbod? g b Right G he bresens e iy 1913 and R3S

C[Al)(mzr)(wtj)yduchtah W@HQDH)Z Cf&r@(‘mﬂ)ﬁcmﬁﬁ) or

PR EH PR BE fY h ro

F%@P%ZB Ayygen onn(trmehyl amno)-l -piperidinyl, 1,1-
dl rretnhxﬁ&h&yém&bdﬁhaﬁw Q'sf(&ﬂ)e%ﬁgt REHGSNARTeY 0r4 phenyl -

% in-|
@ Ho n‘f@rﬁa%} )i Yit qﬂog@r ParoAgiment; Xqisi( 2)mN 4R14, or
(@Hp)}{l\{( éj.n-1 !-yl, 4- (4-morpholinyl)-I
-pIp nyl n t hy erazi nyl r. 4-
ot h zh%?’gx(‘ﬁ (SRSTHRIR ks 3R REF 351 g
ainyg-G 1mp| e]rltgh tietetdcyclse hewtoeglclat C ﬁacaltk}d),dmww &plcer Hetepvaryl C1-4
¥
oIRYEBOF T Sy iy e psiedy bp Y8 s, ipfisapy e cach
occurrence W1th NR4'R14' halogen hydroxy, alkoxy, C(O)NR4'R14; or
NR4'C(O)C1.10alkyl. Preferably, the C1-4 alkyl is substituted with NR4'R14.
In one embodiment at least one of R4 and R14 may be hydrogen when R4 and
R14 are not cyclized. In another embodiment neither R4 nor R14 is hydrogen.
In one embodiment when X is (CHp),NR4R 14, one of R4 and R4 are
hydrogen, and the other is an optionally substituted heteroaryl C1-4 alkyl. Suitably,

the optionally substituted heteroaryl alkyl is an imidazolyl alkyl, such as a 1H-

imidazol-2-yl-methyl group.
In one embodiment when X is (CHp);NR4R 14 and one of R4 and R4 is a

heteroaryl C1.4 alkyl moiety, then the heteroaryl ring is selected from thienyl,
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heteroaryl G _io al kyl, heterocyclic, or
aheterocyclyl G _io alkyl noiety, and wherein each of

wa bh@sao4yo] et i es, excl udi ng hydrogen, maybe optPONEE1096/010859
substituted 1 to 4 times, independently, at each

occurrence, C-ioa |, hal o-substituted Q.
mmm omolybt el Reonmlyibisaihiegriyl lm@zcrlybma@alykynazolyl
ﬁhﬁiﬁllﬁl,}bﬁﬁ‘il | ben%x&m?})l RhkianddzolyEoan

%%% ag? Fy%rc ablpp %ﬁrbafﬁeﬂoa? is e eéic%ogwéﬁ' bo

@ialeyl tlﬁi@icﬂfl@ﬁ:}tﬁézlo@l 1hﬁﬂe&bQ¢Mhyd>)(Elzg]lyl BendikivdazolyCRhOR2
l(ee%t %Py (CR qR2q)n SH, (CR 1OR2 On S(O1n R .

nN S(0 NRe R
N(Rglﬁg%@%l : hq):ﬁll Cﬁ?@%jmﬂ? @)r‘le ﬂéﬁg a{l(@:&m is a
(@ %6@1% Ryz tﬁe@m&ﬁae@ydmc%g)g@deaé@ﬁbéom

f@%fé)}ﬂle‘e‘f ok, mmowﬁm(@r@lwd@e@?mmhp@Rmmh@yln N( R
PN IR NIRRIRE 1., ind SRy’ lﬁz@hﬂﬂ%wmlﬂﬂ RedRRlinyl,,

}Seﬁ&é’ﬁ?l 81&‘?1%@59%{3% ét% %gdﬁ( ﬂllkgl ﬁﬁe%) NRetected

fon yirokngl, pyvdidinglj Iﬁpc{rﬂﬂiﬂ)mp&rﬁﬂnyl) i li’lopph))lmml ie of

R2 ' a&bth%izembbcﬁnia:ﬁ%ﬁ&ﬁx,ls HARNRYR 1 4An@RE, and R1 4 together
enbodi nent, when R 2' is anr(;ﬁt?)glnall subgit%tuteloél1r s

Widh &eany@gqnccyghzmt@tfem ey eptyonaily |S@b5é1|hn9d ripgyesuch as described
ARLETREY FihbCincRAL AR bR Bk BeY td §y1§6lhﬁ1t1é tpiﬁeﬁ@lrﬁnﬁip@ﬂazme
%2% g%)r%:eya d mo%?%&ﬂ?%tokxg e%%o@n gwﬁ%ﬁf %Hﬁl}qﬁilﬁ the R4
qid)KX4Z§M1ments eyclizemp forg)a het@payobirg. or mp@m ered ring, which ring
N?&%éd&%%éﬁmt@@ LOYEfinHRYin, W"ﬂ%@@i%ﬂi Ry 4 substituents cyclize

, am no, nethylam no, dinmethyl am no,
tolfermy b 4 tpi7peembérmeé nngythe opm@ahs}bsﬁweqnm/arp saiably selected from

:én fomﬁly Ly 1fuk9é dl?ﬁbéu{jﬂﬁ oﬁlale subktithted aryl, an optlonally substltuted
13@‘[ rg 1ﬂnem(y|:% tutﬁd %ﬁt)erqﬁygic gaRho O%Q%H% ﬂgﬂ q“};d't‘zyo 7,
NRlaﬁRtmt, ot 602101 (ﬁﬁk}(l}dubstﬁyteﬂ oa¢ bmlnprdtﬁnab}cmd)ptmnally substituted
efero io alk | al.k bl .
oy R s tnaehts ot iy ol HETR s ool Rpsboline,
@pe@zmyl; Hahetkyl-1-pipegazirdyh, popeeidényb,d:oxeds- dihgdroyldd-be¢ngipidazol-
b tlor 0t bR in SO bl il 2R 091, IBhE T3, Moty
cxbyln, pregp, putyl setine,unettylhaing @@i/éllmeé ylgping.
het er pCYf shhtfddiment the X substituent is a 1,4’-bipiperin-1-yl ring which may
be optionally substituted such as in 4-methyl-1,4’-bipiperin-1-yl; 4-piperidinylamino,

4-amino-1-piperidinyl, 2,2,6,6-tetramethyl-4-piperidinyl)amino, 4-methyl-1-
piperazinyl, (4-morpholinyl)-1-piperidinyl, (4-methyl-1-piperazinyl)-1-piperidinyl, 4-
ethyl-1-piperazinyl, (2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)-1-piperidinyl, 5-
chloro-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)-1-piperidinyl, 4-(1-pyrrolidinyl)-1-
piperidinyl, 4-(diphenylmethyl)-1-piperazinyl, 4-methylhexahydro-1H-1,4-diazepin-1-
yl, 4-propyl-1-piperazinyl, or 4-butyl-1-piperazinyl.

In another embodiment, when X is (CHp)nN(Rp*)(Ry>), and R is an
optionally substituted Cj.1 0 alkyl moiety, and the alkyl is substituted by

(CR10R20)nNReRe’, and Re and Re: are hydrogen, or an optionally substituted
C1-10 alkyl. Suitably, the X moiety is 3-(diethylamino)propylamino, 3-
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O alkyl, the ring is selected fromtetrahydropyrrole,
t etrahydr opyran, tetrahydrofuran, tetrahydrothi ophene
w@ eevehading oxi di zed versions of the sul fur noPEL/Y$2006/010859
aziridinyl, pyrrolinyl, pyrrolidinyl,
2- oxo- | - pyrrolldlnyl 3 oxo-|-p rrolldlnyl
(dim8thynzind)proplyL(Giegiy] ainiiad 3 dimaifylamine)prap ¥ (methyyamino, 2-

(duﬁ%&iam{ﬁo ngaﬁﬁﬁ& Dty R ARl Ab RS lanhagL1di ny!

ne, exa ne,
dmmtlp»ﬂcthylmnmpnoaw@w%mpﬁbﬂ%wl% ﬁﬂ&%&?ﬁﬁﬁaﬁﬁw 'zed
2\ RlelyRRsinSfetHynias) - biniddeihgl(snethyDemimy, abh @: the ring

['idinyl,
dimeybrd ﬁ@%&aﬂmfﬁy} B Dhol 1o,
hexaly gothet 'eiTPo@atﬁ@Einlﬂ &/heh Xois (CHzmMRmelbgi’l’)mnd Rot hweiety is an
ri.ngs arge it uted.one 0
opfiq %ﬁ!‘gubsitlﬁﬂ %‘E@ﬁ&ff? ﬁ’fy?@:l'w a%yl o al tiﬂowmoﬁ& Is%Reoly ah
gﬁ%&laﬁ leibstitdt6RiRidR26) NNR eR'e'' o r (CRio R 2g)nN(R |
bodnll%x@? R Zea@mf%%fmrﬁnd K GHRAFo M fRB03dn et Ry and

d
R214[343 ‘Ecﬁggﬁ}zledeﬂmwgthqr engq%rg{gpelég g%l}er gﬁwﬁaﬁﬁg;rfé hydrogen.
2- (1 1pbReshsbdvkhet hig Antaeflucto phenyit RY fis a phenyl ring

e iy S N B AR AR R o
dwo) RN')IR%%‘)R}{ @pmkﬂtmrb@(@)(cmmymmmmmmtqd byR7

nglel_pengﬁzr qy gq%%;t%aﬁé éﬁf{}tﬁeh{\./ﬁ frm h@d eggrll ot 2: or me“:%hyl gis1
o8 2[ (Piefmbl-yl Rpys sublstiwtadyiy) %Z()Egﬂ]]o )(ERi1pB20)vRb and Ry

yg%i tIEﬁ? % aeltépfvﬁ eﬁ%enﬁc)m hydrog ) ﬂuo &, or énethyl In
ap? mmn:godwret}tnﬁxe%ufmﬁtm sclepteq oM alﬁ?ﬁhmgp{l oF an

i}g‘gl@l Nﬁﬁ@ltﬁt@d Bryd" ¥ @ftthdRémbbéingnt tiptRypmaldtyis propyl or 4-
Ntuted C _I'Q al kyl, the alkyl is substituted one
fimoronberylt i mes i ndependent ly by (CRlo R2g)nN R eR e o

J ( Cth AnSth&PrBd dBneR, ¥ is SuitabhadeketteRraaiél /1-imidazolee

t
Shevshamrg o drmey T dbpiper ity W AP ERER Y.
ebdtdinyl jafdin, dpathinori-pipeydinylo 8- (d}eﬁwtaymmO)‘Pr@fyé&’ﬂalﬁpy
%@%%@%W?éﬁ]%ﬁg (%reglér))ﬁlanno 3- 1meth%/1am1no)propyl(methyl)amlno
Bdinetdhyhylianechylariopli-aethy y@a@@q M]@mmo
ylad

(gzl %Irr%ggﬁétwm ﬁg@%%) %@F@é‘%ﬁ’nm h?%m)éﬂflmo) etﬂl?gl (et
ot SR RSy GBS
22 &ﬁb@taﬂﬁh@thQhﬁtlﬁﬂaﬁmm hyl ) am ne,

g.elgt h¥ %]ﬂgl)f%i%ﬁq%}%% 5‘% fHoro phenyl, Ry is phenyl, R1’ is

d I 1ebféﬂ‘aﬂ@dcﬁtd@wlraéme from hydlgogen ﬂuorme or methyl; g is 1

[ am no ut

1, nyl 15 a ti ‘%
q TQO (E}@P?E%ﬂﬁgaob%j%;%l%?& g)@yu%'ﬂf ] Her ag Xptlonaﬂy sBbstituted
aryl preferably propy! or 4-fluorophenyl, X is (CHp)pN(R2 )J(Ry>°), and nis 0. In

another embodiment, X is (CH2)aN(R2:)(R27*), Rp»» is hydrogen, n is 0, and Ry is
an alkyl substituted by (CR1gR20)nNReRe. In a further embodiment, Re and Re
are independently selected from an optionally substituted C1-4 alkyl, such as methyl,

ethyl, isopropyl, n-butyl, or t-butyl, preferably ethyl.
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3- (di et hyl am no) - 2, 2- di et hyl pr opyl am ne,
4- (di et hyl am no) -1 - net hyl butyl am ne, or
w@2(qopRe40d1 et hyl am no) propyl ] - (et hyl ) am no] pre@lU§208¢/610859
yl)am ne. Sui tably R2" is selected from hydrogen,
G _io al kyl, C 1 cycl oal kyl , C3_7 cycl oal kyl al kyl
ar yl Ina@my beslimentaf the\piessns irghtiorh dercgommoyindy of Korgula (T)

b bc/ﬂenn ﬂﬁiy%'ls@%hé B,N&E-A@-ep@hﬁay X§&1¥le§séd in US 886Y 199 whose
wher ese |et|es excl udi ng

|, et
‘HD%‘?% ﬁln‘i?ﬁlgﬂf%tegbw ﬁ’iﬂ‘?? EHBstituted 1 to 4 tines,
i ndepenckpristntediby dratisoheuty i/ 6,809Y 99, WNonl Ar-@yk i suitably
J@Fek%dﬁfb%t'tm ed G _io alkyl, C2_io alkenyl, C2-10

’C3 /7 cycl oal kyI 7 cycl oal kyl C 1-10
al kyI #wcycl oal kenyl , % @q ahkenyl C 1-10
al kyl , haﬁb (TH )nC(\O) cyanec nltro ar % aryl Cil-1
Cal kyl——’me eroaryl Bet eroaryhg _i o al

het er ocycl i e,VécycI yl G i (CR 1 OR2 On
qﬁ'ﬁ é{k)gf)ml

OoR6 , (CRIo (CR,prOR2 O n (CR1

OR2 On N(RIOOS(0) 2R7 , (CR 1 OR2 0) nNReRE? (CR10

R20) Rel,)a- 4al Ky NRR . (CR 2(@H, (CNL)'( CR
(O)2R6H (CR 10RO n C(7)R 6 , (

1 o OR2 OW (@{4 (CR 1)52

ReRe >
, (CF\{{ N(Rlo) Mc%)
1OR20) eNR6R6 'or» (CR iCUz)Rz On OC(Z) NR

: %CRl R On NNR10 ')C(Z)NR6R6 ' , or (CR
1CR PRYERY R 00C(Z) OR 7 ; or wherein R2 " is the
NI et(yls(aﬁ:ﬁhtégéﬁﬂaﬁvﬁ);taﬂa(ﬂémfﬂmm @cdA 1)(A 2 )(A 3)

U L3Py, g nBl RIS fiBAG ual e of 2 Lo & |

Suita nte er ha’\/lngavalue of 1to
10. $h|16 erwnmt@gﬁ:rshaaimgmo‘tal@@fh ¢, eilist i tuted Cl-1

Oal kyd i oh&t@ @ﬁwegarﬁawhgfaevra%mhl g, £be 4; Qal kyl,
het er gar het ero kyl aryl or aryl c1

r
10al Kyfs 3 %P{lé‘HP%ﬁr%A‘émgé valre@btli drP31% y substituted Cl
ﬁQﬁd kerlis O,rtﬁtaﬁﬁﬂegﬁﬂiacmgfaelaﬂfdlﬁylgh @ﬁl 1 al kyl, o1
et eroapyl,. heter yl, or ary
a1 oy S8R gris i RS g B ek oF 8oy Ot Fomal |y
substd t+ etied 3C415,or@al kyl . The A 1, A2 , and A3 C 1-1
Qal kyd> Jnpiefi es may optionally subst ituted one or nore
times |ndependently at each occurrence, preferably
fromel % =Mt i nes, wi th hal ogen, such as chlori ne,

fl UOfSLﬁ‘t@blbe?’nRG% and®R7$-Qflé BRh if@dpendonbi§ididtet S6mEkdddgen,
(;a Lﬁj%lkyl -group, C 2.4 alkenyl-group, Cs.¢ cycloalkyl-C ¢.¢ alkyl-group, N(Cp.4
alkyl)(C ¢.4 alkyl)-C1-4 alkyl-N(Co.4 alkyl)-group, -N(C ¢4 alkyl)(C o4 alkyl) group,
C1.3 alkyl-CO—C (.4 alkyl-group, C ¢.¢ alkyl-O--C(O)—C o.4 alkyl-group,
Co-5a1ky1-C(O)-O—Co.4a1kyl-group, N(C 0-4 alkyl)(C 0-4 alkyl)-(C 0-4 alkyl)C(O)(CM
alkyl)-group, phenyl-C .4 alkyl-group, pyridyl-C ¢.4 alkyl-group, pyrimidinyl-Co.4
alkyl-group, pyrazinyl-C (.4 alkyl-group, thiophenyl-C ¢.4 alkyl-group, pyrazolyl-Cy.4
alkyl-group, imidazolyl-Co.4 alkyl-group, triazolyl-C (.4 alkyl-group, azetidinyl-Cy.4
alkyl-group, pyrrolidinyl-Cy.4 alkyl-group, isoquinolinyl-Cy.4alkyl-group, indanyl-Cy.4
alkyl-group, benzothiazolyl-C (.4 alkyl-group, any of the groups optionally substituted
with 1-6 substituents, each substituent independently being -OH, -N(Cy.4 alkyl)(C..
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such as CF3, or CHF2CF3; C2-1 Qal kenyl, C2-1 Qal kynyl,
C3_7 cycloalkyl, C3- 7 cycloalkylC 1. 1Qal kyl, C5- 7
weywboadokenyl , 05.7 cycl oal kenyl C*oal kyl , ( CR ECDR220Q¥/010859
nORE, (CR1O0R O nSH (CR10R20)n S(O mR7
é;gh)RlORZ O nN(R O0S(O 2R7 (CR1 OR2 NNR4R14
4@ o&p4allyyh , ENg al(l@mztloﬁzsxﬁ,tylrc@e@a R, wr(@nmﬂ%ﬁ@;alhvl-

gle)y

1, 06673 By R
(CRl Ef@ Wéq@mnayéq ézil& ?}803 elg@iﬂz Sl

O%ﬂkﬂmlﬂi@s 7cy<(l&H&ﬂR ZQ)aIKBN(IR@ Qal Iy -C) DRER 4lkyl-0¢Co.3 alkyl-

> I&ﬁ%ﬁl Coa el Gy I“Y&f? &. hﬁﬁ‘tﬂggbpé"?%%@'sﬁz ikl

dRI-0RR2 atkydy, Cf AdI}(VIA@(pQ-AB 3)a1kyh ror @dREGR®ND. ) q ' C(A

1

o R by e O R CR Ty SR s S ol B
~CHCRI0R2 0)q C(AL) (A2 )(A3 ), g is 0, XLis

ni t r cAgAblyIR) s GHYICHR, %@(oﬂ)@«ry QAL NR%\' d>>'s Ssm)t | rUB&S), -.
heterocycllc or hgteroc I'i c an

10 opti oaRPY: Repitin PP ect%fr@nw@a?h Pfé%zmeyceﬁ@n.hglogen
c?M&In@myJC(@)U CCB?MJa'Il@Il) o D(‘Z{O)Q{I{;G/uall@l') (T Dy

rrbo P b fiehbihe cSodnthorks mveh &0h, St Adi @ncgl%tfr or

aryl al kyl, and A2 is an optionally substituted aryl or
aryl ak )L. I n one=éfyBodi mrent of the invention, one or
nor e 6f %he Al , ME2%nd A moieties are substituted
W th BrR2 0 )NOR6 . I n anot her enbodi nent of the
i nvent®@n, the RGiselskd i 4R calidoli bbRIDRE-E) P, OR6 i's
hydrogen. In yet another enbodi ment of the present
15 invention, Xis R2 and R2 is C(Al)(A2)(A3), such as
, or C(CRB3YqCH2 OH)2 ; or X1(CR1OR2
2, ornmg&l. RIOR2 0) qC(CH3) (CH2 OH)2 ; and
Fel n X1 1s oxygen or nitrogen. In another
* is S(O1n R " , (CH2 )JINR4R14 , or (CH2
) 1N(R)( ")- In yet anot.h%r2 enbodi nent, X is (CH2
) NNR4R14 CH2 )nN(R2 )X ). Suitably, when X is
(CH2 )nNR4 ; nd R4 angt 44 are G- 10 al kyl, aryl,
- heterocryodtbc heterocyclic G -.4
diof" heté’ro%"fl G .4

r=0to4
grgHr+r =210 6

; or

p=0to3
q=0to4
qg=0to4
r=0to4
M=0to4
gt =210 7

In another embodiment of the present invention, for compound of Formula (1)
20  herein, the X term may also be the X moiety as disclosed in WO 2004/073628,
published September 2004, Boehm et al., whose disclosure is incorporated by
reference herein.
The term "halo" or "halogens" is used herein to mean the halogens, chloro,
fluoro, bromo and iodo.
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al kyl, the G _4 alkyl may be substituted one or nore

ti mes, independently at each occurrence with NR4 1R14
wazookadegen, hydroxy, al koxy, C(O NR4 1R14 1; PCT/NERM06/010859

-C(O C ioal kyl. Preferably, theCi 4 al kyl is

substituted with NR4 - . I'n one enbodi nent at

| east ApHeeddierey, the PRy allwﬁ’ ef?és ioysiriaighib r braaehemydiegarbon
dRbihsaostamong thesbedHel numbea{rmrﬁt:zkrbon etolsdifoe BXampibt(hﬁgaIRﬁl means

nor | t wh
o e e AL AR oo Rl s Cosion AGTS.
Exqulrles of ‘atkydpid wwod hbigirsintiate, but s nbehmlitealtcy |mfﬁ11yl dthyl, n-
ti by ar
@PE%: -0 BRinty, SRR RO berdhRS b B S e hexy
e likat hyl group. I n one enbodi rrent vvhen Xis (CH2 )
1NR4F§3:§1u@aq1e9cﬁﬁ tﬁé te?xﬁn ‘%E&?grlflefbﬁ t8 A LR PR chgah rocarbon

al kyl m)lety t’hen oaryl ring i s selecte
th,ag}ﬁcpmagﬂg,g hﬁ)qu;caﬁ nurglg@éz)g F3rpon gtﬁrrgzagpl)g;pntammg at least one
d@biceimkiy |For pzsamm:e,a@pbyllk@nyl medmzmtyalghtmy beanchsd glkenyl

az.ol ri rimdin r.az
SRk sbieat BRSOt GG kot rORiRT AL gt ome double
1t811mdt ﬁthldslmé“ﬂkbmﬂ’éw yded ﬁerelnﬁhna]lukly,l buit sregeit Hotited t6 ethamyl, 2-
I Z t Z i Iyl
{RGRE B oy D hlenyl SLRABL 3 ol SR ey o aRe
meiby het-2 st diheserylh beimet ﬂb’(‘tﬁgﬂzyﬂlﬁmmﬂlﬂ@nd one of
R4 angls {Redl Hefeift tﬁ@fe%om%kycre@rs t043t1%1|1é‘h¥ br BRLEked chheilkoxy

AR SHARY I et phpa S8 51 olonl o e €1 gk
myans al straight oplyxﬁndieddllfoy(bf comtainéazan Ildaarstyl ,,and at most 6, carbon

étglhg aé)gémgl]ep X{' “alﬁ&gfo lag u%leld hep%n %%Rldlh nl%/dt ‘ard Xcgq%? eodﬁl n1¥1ethoxy,

peri
qth@cyhpmpampmp a -0gYy, butom, hyt—zmy,e&-yleﬂwlmelbé mdeﬁmeblmlprop-
Jéi%ht%)drancﬂ’}iéi}@&&ﬂ' nyl, piperidinyl, piperazinyl,
|1 ng. "l n"anaqt her embodi nent when X is

( CH2) Anpessb hereaidhieT gyl sgeBhe pyshicradicls “such as a non-

b RYRVIr6yEbdrzend CoritdihiNe anpedfibdR@hbet o ¢ldbh bitdn®d For
&xafiBle, BYCILyRRak§BehiRSFhon-aromatic ring containing at least three, and at
most seven, ring carbon atoms. Representative examples of “cycloalkyl” as used herein
include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl and the like.

The term "cycloalkenyl" is used herein to mean cyclic radicals, such as a non-
aromatic hydrocarbon ring containing a specified number of carbon atoms preferably
of 5 to 7 carbons, which have at least one bond including but not limited to
cyclopentenyl, cyclohexenyl, and the like.

The term "alkenyl" is used herein at all occurrences to mean straight or
branched chain radical of 2-10 carbon atoms, unless the chain length is limited
thereto, including, but not limited to ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1-
propenyl, 1-butenyl, 2-butenyl and the like.

The term "aryl" is used herein to mean phenyl, naphthyl, and indene.

The terms “heteroaryl ring”, “heteroaryl moiety”, and “heteroaryl” are used
herein to mean a monocyclic five- to seven- membered unsaturated hydrocarbon ring
containing at least one heteroatom selected from oxygen, nitrogen and sulfur. Examples

-20 -



10

15

20

25

30

35

above, such rings include, but are not limted to
pyrrolidine, piperidine, piperazine, diazepine, and
worerpheidsihe. I n one enbodi ment when X is (CH2)PIRURI046/010859
the R4 and R 4 substituents cyclize to forma
heterocycllc or 6 menbered ring, which ring is

of pretesrrailitipes insdydes butese net lamited-tedfurdy PRI Py
AALOIR, t}ga@%gsﬁsd))%dﬁﬁm Sidﬂéﬁ&dlﬁenﬁi@aidlfrlnb%'taéolgFr’ gZ%dd?zto{IﬂyH

e [l |
B I I MR e L K G W TR B
rypdzimybatibyingudet urkeil etheteyths “lﬁaﬂerom’gfl ongl, Fyetaobst hioiﬂtﬁ Yand
‘iﬂgttegd’a?ﬂ;’ %lkefll aﬁ&s Léé @é%n t%'“l\ll%%} tgt ﬁ]&gcfjarggtaﬁg% %Eogﬁ ing at least
cgletbeterqmré de eeted PImaNygen, initeegehynd sulbipt iFsnhbof the fused rings may
i ﬁw&es@x AhY bomR Eka SRS L ke 2 ndRirfed REFhdd, HE alré( not

liifrlllgﬁé]tj ;HHQP y{] %@ﬁn&rﬁg;ach W pkl@pﬂygzlalmrgi%lyl ll)e%%fazzelr;/
b%nzmﬁda&oBfl djehy(dleﬁgbléfl'%@gﬁ)ﬁrﬁi;f a%@ﬂzothio%ﬁlenyl qulnol?r , isoquinolyl,
0X 057 i r.o- m
e Ao p A g ag, P and pilitarint.
met hylhertéms, “hawdoqyclmeningd’ afhetenocyb@nmm&nki@dndrﬁlﬁterbbﬁzl ” is
Lﬁé@ﬁérefrﬂ{ Heah rﬁ‘odoc?ch pﬁrée{}erl m%lnb(e ﬁ%@ﬁ?&t@oﬂ?% zggmatlc
y sub SUch

opt |ona
ugsatpiaprddeirasarbop ringgopiapung @nlp@sr e hﬂseroatomqlﬁ@tqd from nitrogen,

oxpgeﬁﬁ VsthlE:lﬁder ox?dlged@uﬁ)hh?hfo?éi‘i%ﬁ hwibh 4s @Q(Hﬁf 'a&!l RYis oaHal Snteger

haﬁﬂnﬁé"r% elﬂﬂl cg(24 %ﬁl}{ |he eﬁch rngggé%{] h erocyohc moieties”, and
“hetprqegeliktishyil alsd refest toyhsell-riigpanazated by partially unsaturated, and

v&lﬁer&é gngtgjg’thg #ﬂégﬁ%’ lb|e aroma’ucr % heteroargmatlc Each of the fused rings

negyl hewe from orpiosesenrifing diiOmSI |E?<amel¢§ iofrhekgrosiyellyl grpins-include, but
ar&h&%h?@drwl the Qat(dfatedmf gaﬁ a'll?'sﬁ‘ﬁd{ﬁ)ted Jerm@hgﬁ@q thg h&)é}ogryl moieties

ﬂép(f % zin exaf%
ap fefinedl 8?’%1?813} B tetfahxdropyzrogev Eﬁﬁryhyqromﬂ%éf«‘ia%yagﬂ ragy
tétradbiytipokhibphept pigelading\oxidizdd mbﬂwf tleemaﬂﬂir lﬂ’&ﬁéty) \a&!@fhe%

Ao ooy, ittty 2oxfR ot 3-pxo-1-

psubbdinyli Sebenydio b DRR ingjdaddtefRg imédedoRtingly thdakinyl, pyrazolinyl,

% Pary: PP Fﬁ“@‘ﬁy‘ﬁ@ el *%&JPQ&H i Hfiobdorbiub illuding
oz %ﬁﬁ@f*ﬁﬂs mﬂl Yetiiyl)am no,
3- (diTretdiv '&E‘%ﬁ’ﬂ(ﬁl”QJE’Yhét&%ﬁ@lﬂlﬁﬁ'"bﬂ"’%ete?ocychcalky " is used herein

t(g glegl? F laiﬁ] zﬁﬂk%(%? Qﬁﬂ(f%rgbf)ﬂe))l et?%}%fi)t% l%? ﬁré%ﬂgge;ﬁ?ag% or gxeterocychc

rropy
n(oletméasmléoeddﬂnlea above) ehleyd (ﬁh&:ﬂW@se indicated.

2 ( n%%lg}{%l’%lms{]&ﬁl?’ "rig!u ?eHn %o( HH%t 2@ ﬁég%t)%)ft IP am no,
correspondmg sulfide, the term "thlo" refers to the sulﬁde and the term "sulfonyl"
refers to the fully oxidized S (O)2 moiety.

The term "aroyl" is used herein to mean C(O)Ar, wherein Ar is as phenyl,

naphthyl, or aryl alkyl derivative such as defined above, such group include but are

not limited to benzyl and phenethyl.
The term "alkanoyl" is used herein to mean C(O)C1.10 alkyl wherein the alkyl

is as defined above.
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I n anot her enbodi ment when X is (CH2) nN(R2' XR2" X and
R2' noiety is an optionally substituted

whedoeno@yl G _io al kyl, the heteroaryl noiety PGI/US2006/010859

suitably an optionally substituted i m dazole. In one
enbodi ment_at |east one of R4 and R 4 nmay be hydrogen
when 4auspddierein, the €rmoepiignelly’z meany thatthe sehsequently described

% r IHR? hd %Ecﬁ%lﬂﬂﬁclﬁdés toth Q\Yéﬁ"t(?ﬂﬁﬁtch loRc@Had everrts that
nbo i ment is a 2,6-difluoro pheny is a pheny

MY osesti t ut ed by and R is selected fromC(Z)N(Rj
o ) (O u@{ﬁZ@)ﬁmeh@tefmCéﬂ)sW” r@ﬁ&b\s%stmﬁtbdﬁﬂvith the named

' d. P

s%b%tgééﬂh&e ﬁltll?s%eﬂfs lﬁ?lt%ﬁ] Ele eegﬁ 8% csdht gglrﬁg?/aélgwed unless
b@tmmyaﬁatedluorlne or methyl; gis 1 or 2.

Pr ef eA@%te\ﬁ ‘hefin '"§Ft§d%ﬁﬁ§/ bk e@%ﬁ%gé%ﬁﬁcaﬂg égﬁilxed shall mean

ndependent
%lele aweﬁ agh % 9%% FHFdas Bl ﬁrmwcb gebrominepstipdine; hydroxy;
hydodysubsgithed idrergalkyl;He) -Rp alkokgtsych s methery edethoxom

ﬁams%ﬁtrwed Cﬁ) H) JIQO)% ISg(!))nng I’altk?p ﬁ&%qgahtﬁhﬁ)ugl%{ﬂlfls%tfn 1 or
racthyl sylagne gipne {-h(@Hopeyalcatbn 4R X ssh B IQKTyI0
amqﬂ @te E@Q)d‘rleWhéﬂem R ﬂ?dt@FerZCﬂl Ry C} andsRbafdyl,

i peri
lft*‘éo é’l’tlﬁ?ﬁﬁiﬁ >ﬁ 1 waﬂﬁ@(? F&Hl] %zaiym AHcHlp hetgrognil 96.- |
heparwyﬁ(ﬁl_rwhlkyliia(mﬂwheﬂem tamgc))xme:uey,l exeluding hydrogen, may
g %gél%gtqqyl Sisglﬁggéqe ﬂ;rhy{r%l%mqrﬁ]lgpendenﬂy by halogen; hydroxy;
m/d(qa:iywbwutad al )Cdmylll@m,r&ﬁo)mcl-4 alkyl; amino, mono & di-
sﬁbﬁﬁﬁt@& Yl PdFhing: © %Wﬁﬂ'ﬂr@3)(é(d)OR6’ NR4'R14', wherein Ry

:l?gg?] { pgflﬂ},%)i%gﬁrnnﬁ%gg/ op%ﬁ%}rﬁn glr’] 81_4( alkyl, such as amino or mono or -
&swml’eﬂl Gy raﬂc)yiébﬂwhﬁﬁinrthe R4Rgyi m@ybyie(tﬁgétﬁéﬂ widiihe @itrogen
or 2-(di math | am no%et hyl gmat hyI )am no. hi
tQ ¥hech ched tq Tormea §iiq ¥ msebepdaing which pﬁtlwélwpntams
apjadditijogalj h@@@p@%@nkb@zd Sreine ON/S; &1 - Hmihylofigi:yny@ndkylf oom
Zéggﬂﬁ[k lﬁluﬁfdlgﬁ (?r&%)b Q@h[b)élm éﬂyl' ah%lé&r p§1 1£B%p&h? butyl,

r|n 'S ut e

el sbgy @Rsﬁmﬂyn st;fe@rlaCmr@eﬂcleauqhtCEaﬂl%zPy or £F3; an

g‘ho#eﬁllya%let tuf%ﬁ 9“ aﬂ}l?é gy or %?8%)/1{1&&4&? duiitlted arylalkyl, such

"wh T%Iih thesesaryl @ném@mg éram@tmsa@aymém be sxbptituted
o@@ltdﬁbwﬂ\ﬁﬂﬁﬁs bf 6 2enRBydrex i dageRubstitited AlkyR B&Ikokﬁ; S(O)m

C1-4 alkyl; amino, mono & di-substituted C1.4 alkyl amino; C1.4 alkyl, or CF3.

As used herein, the term “pharmaceutically acceptable” means a compound
which is suitable for pharmaceutical use. Salts and solvates of compounds of the
invention which are suitable for use in medicine are those wherein the counterion or
associated solvent is pharmaceutically acceptable. However, salts and solvates having
non-pharmaceutically acceptable counterions or associated solvents are within the scope
of the present invention, for example, for use as intermediates in the preparation of other
compounds of the invention and their pharmaceutically acceptable salts and solvates.

As used herein, the term “pharmaceutically acceptable derivative”, means any
pharmaceutically acceptable salt, solvate or prodrug e.g. ester, of a compound of the
invention, which upon administration to the recipient is capable of providing (directly or
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an al kyl substituted by (CRi QR2g)nNReRe' - a further
enbodi nent, Re and Re are independently selected from

w@pooepodoonal |y substituted A -4 al kyl, such aRCTES1996/010859

ethyl, isopropyl, n-butyl, or t-butyl, preferably
et hyl . I n anot her enbodi ment of the present invention,
indirectpreponmptandfof Herimuengion) gr antretiye metahmlitgyor a¢sidyelhereof. Such

d&ﬁ@atﬁfeé\l%}: BEodnyab b Bioke SIS ﬁPﬂhQ af dwitﬂod‘t'%n@u@ﬁg)eﬁ%%ntatmn

ose disclosure Is _incorporated reference rei.n
Neyerthelpsssishirarreriy made tafhs ?qas@age Bﬁraqssm@b@na@wmmy and
D\ﬂa B DA co¥E, 5B Eaiﬂiohabbw sminem@&nﬁmmucmleh i 1ﬁcdr§01r’afbd

SR8 6, S Db oG, Soobdebofpentof

paesehhheqﬂeronhhe/plmgmacauabalb/ asterlabl@ derpvati¥ps areisslts) solvates, ssters,
c@l%a nﬁ[e@ %ﬁ{l 8 hgt% cRredlig cﬁfler]?'nt%d @ent %‘ha%nac@utldaﬁy gcceptable

aving a va
d@mv@wes nteeegbss, sabyates gnd esiers.u i st another enghodgment, pharmacayically

ab@ep%lé &@rﬁ&ﬁ{/es@ﬁ‘é’ ‘saﬂ& a%d\éﬁlsﬂéelnq:fartioulﬁf sal®d. 38 dt +eis
uj

, 'R Pl b mageicaly ﬁc‘ieﬁﬁé%’eﬁ%ﬁ%ﬁ“t"l%lelﬂotvﬁé’dtoftﬁ%SkﬂlRH in
thy st egkincludd basiakdl of Giczgdmic Shdergamit keidy, such auipydréehidic

ag%{ikb}/cf‘ro@énﬂc g?lﬁ%u?;m(ués %ﬁaﬁgdsplgcgn%)acf' aI e%l%@(%(sglp%omc acid,
etllalky kylplditic 4cid) dogtiy agid ouglc acid, @r&ﬁcﬁcm@im acid, lactic acid,

r Lkl
%%}ifé’ \l:l(il QH%?%QC%: %}Iﬁérﬁy%glcf} ga&%ﬁ%?lﬁ: l%nﬁm_@ a@eflll, ﬁag{c Iz'@amd
P‘POQ?“)CIIGGC@M g (CO 4 al kyl ) group, phenyl -
0-4 @H@)ﬂonﬂ)‘bﬁhﬁ& ofmié plféyént aventorainky be ﬁf by @‘Orm of and/or may be

o %n&tlystequd% 3P ﬂ??ﬂ%h i p/%r 2 upaklé;ﬁyaky ?05¥ aeuvbew on suitable salts see

Beygeaally §.-Fiarm. Sdiky¥D7Ho6up19i m dazol yl - CO- 4

glz Q/! a% %ﬁ? &ﬁ}%ﬁﬁﬁ%u? L:al QC&Eﬁbgéyér%,tlo & @éﬁ%ﬁdl&pr&pared by using a
dgpiksd acigt @rljpase Ass mm‘q)}'m;ﬁtq: nihe S@Itgnzzywrggﬂpﬁ@:p diigpr solution and be
coNe@&y by flirafiod ok }ﬂa?r Bk Qetdvere® B; @%ﬁoa@twnydﬁﬁ% ident.

al'ky lPhagn?ellJceutlcal y acceptatyfe galits 0 com If iTeruLig ?IS Ilntal}Jlts{%léably

be formed with a pharmaceutically acceptable cation, for instance, if a substituent

group comprises a carboxy moiety. Suitable pharmaceutically acceptable cations are
well known to those skilled in the art and include alkaline, alkaline earth,
ammonium and quaternary ammonium cations.

Those skilled in the art of organic chemistry will appreciate that many
organic compounds can form complexes with solvents in which they are reacted or
from which they are precipitated or crystallized. These complexes are known as
“solvates”. 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
pharmaceutically acceptable solvent. Examples of suitable pharmaceutically
acceptable solvents include water, ethanol and acetic acid. Most preferably the
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with 1-6 substituents, each substituent independently

being -OH, -N(C0-4 al kyl)(C0--4al kyl), G ~alkyl , G-6
w@bdoeny4917 Ci -6 al kyl -CO- C 0-4 al kyl -, pyrroli dpeyUSI006/010859

0-4 al kyl-, or halogen; or R7 together with a bond

froman absent ring hydro en is =0. Suitably, Bis

sofyenbasely water.oA-complieywitlowatep isdenonyn as a “hgdrage”. Solvates of

8k %Mmp&‘ilﬁd%th&ﬁtﬂvkmian, are @@mﬁﬂhﬂs xécrp%"df@le’in%m&hoal kyl -

- CO- 3al kyl - N( Co- 3al kyl ) - C(0) -3 alkyl-, -0C0-3

al kyl - NH-SOZCOSaIkyI -OOSaIkyI

- C0- 3al k -3 kvl - SO

S0 bt e e e 9By 1y
-C(O-C 0- 3 al kyl, or a direct bond. Suitably, E is
CH, N, or CR 6@x or B and E together f&ma double

bond, i.e. -Cl-‘C:C Suitably, E2 i CI—|2C CHR77, C(OHR
77 NH,G1NF€F Oy S, -S5O - g@/ﬁ XNy- Suitably,

R66 is ilndep Indently sel ect ed flom at| each occurrence

from hal T(?""l\%g%ﬁg 4 & yI ) 8 | n4§1@2§ @P’ﬁ&t ive

-C(O-"NC

enbodi mentrRof this |nvent|§ y Cyc is: 6 CRg, N

or B-E1 can equal double b Hd (C—C) QI n anot herara)

veldreidi nent of the present invention, “for conpound of
r@f,xljla .herein, the X term may also be the X

(,rjgrglge y2 8éN i'scl osed in WD 2004/ 073628, published

G2t Eioenit@@ed;, Boehm et al ., whose disclosure is

,E&%R)%%ggob%dg)g;r%gz@ﬁq@grel n. The term "hal 0" or

ens used her "mean the hal ogens,
%&18& 110?&%} 0, brono and iodo.As used herein, the

ﬁl%@‘or%{liﬁytle er'iﬁffi‘ﬁ%% vafiedfabgpt or branched

fi
L e R SO e DR e
or aliyhheterard) heperoaylt ai okl ?@tetoga%ltc dr,a lzemjoqtcl}rlﬁgl o alkyl
S oIS i e RS S
npropyl, n-butyl, n-pentyl, isobutyl, isopropyl,
S e Th@ Hf)ﬁt’dnal EL&fsfltd@Hlts ¥or 1BE Ry ‘d%i%ﬁy' ar@é‘éjddlﬁﬁéﬁ Ihelf”é:ﬁ{jfotr Rémpounds

As used herein, the term"al kenyl" refers to
@tFloﬂng]Ht(I)or branched hydrocarbon chai ns containing the

SP&Lhid a@l‘i’odﬂlﬂﬂgﬁrof Pe BRERRA, Rk %lé}ﬂd It BAG A Enikbd@hent, Rg is
ASEPE 197500 by RL0 B RO BRIKE 1THATES s an

a straig gn a
optionally substltuted phenyl (as defined in Formula ).

In another embodiment, m is 0, Rg is methyl, Rx is chloro and and R3 is an

optionally substituted phenyl (as defined in Formula (I)).

Compounds of Formula (III) are represented by the structure:

Ile Il?x
G 1| /CI C4: N G %4051 C4: N
o//C“rTJB N//cl;z‘x o//C“rils | Nééz‘x
Rs (ITD) or Rs (IlTa)

wherein
G1 is CH, or NH:
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containing at least 2, and at nost 6, carbon atons and
containing at |east one doubl e bond. Exanples of

w0 adokeewph”? as used herein include, but are notPCT/DF108€1010859
to ethenyl, 2- propenyl, 3-butenyl, 2-butenyl,
2-pentenyl, 3-pentenyl, 3-nethyl-2-butenyl, 3-
GaesHHl puniteetiy| |, 3- hexenyl I, | -di met hyl but - 2- eny|
lgpgchfb%lurgﬁo lﬁgo W esls(ey the term "al koxy" refers

ThE ?%%P?g@nh%ma@%‘}p %@ﬁ@&#m PR ERDIIONY

ga(@ddm Nﬁaﬂﬁm,@r $€Ha) gN(R D) (Ror A R 19hIRpNEECIfE R GNNR R ;
PRI, B SO0 CRRR A 700 but Care mot. 11 it ad

Pthjls SRR frym & opsiepallysubstiteied @F-op AkybxGHHAQDGH-,

buiCH,-@XH)2- @HztU(CMN@Rlbﬁ@% -CH Tet iy INTRG B)cRose,.,

Sttt s e b om0 ino-gorcy-

ge mddsneddmhrrsblmted |angach@nma~remca from W@ge}hl e?‘i_l
ndIRer €3 lacAbRRM, EL B loBRUCE AILE. £ <f GUBKERIL Y s 7
a nwomallfmkaSem&yl,rarﬂg alcdﬁ hom aléwb ﬂmterdaaﬁr leatemeyiG g alkyl,
exﬁémlo@yscli‘%f or @Néﬁér@%lcll%)lt gsalkﬁ %1&5 r\ﬁﬁé}eﬂn%ﬁr‘ll e mBikties,

2;%055@%& vaHm%eyc@re wasewa“é(ﬁab%wqew qudal%@ together with the
Thﬁatﬂ'ogmo \RiEh &fégla {achédsfoﬂﬁ &% @efﬁelﬁbé@d %ﬁﬁ&ha%%hbs%mted

radi cal s, such a nhonaronmatic rocarb
c o & W Fying Bek epntriapnRddiionaldre t%aatwe@p@#ﬁom oxygen,
praitreg@bbysuttfir;5 to 7 carbons, which have at |east one

R?g@ ﬂg&ﬂg}%éﬁ@ln&églg& Eﬁgt }}cmahé;yﬁ é% g%#ibﬁ?ﬁgfkgpﬂyl arﬁICé 40
etlkyln %tfsroalr.‘/il l@alsm eksalkyd, heterqcxalicapigheterocysidia Hocklkyl
Chl%{éﬁf aflu Al ’Eﬁg% oeh b e é&%&u@% %gﬁludfﬁ%'hS@%ﬁfg{} Spyed 1
o Pubs osaﬂws inml ¥enyl ,
2 (l@imﬂzob K@ﬁﬁhvdRz Gt M)A D; WWAXD(A@D(GH)he li ke.

R R en%%lp TS %Sﬁﬁ@fﬂsb ro§$fl§¥¥¥l agh arviC1-10
h'réknelr ¢r_\5»aryirdne@r<3ﬂry10anm alkmlt @t@rar«xahc Qirae Qﬁ@e@ly Eginp alkyl

urn R s RS Gk P Bl el et R AR AR am Bne
heQ}ﬁmalﬂ}ombs@ﬂUE@; ed from oxygen, nitrogen and sul fur.

RE¢ dg1iydesgdn, U?tmfamﬂy@ W'd?%alwl@ Uédﬁcydhaﬂkﬂﬂﬁylmfyl arylC1.10
| 'aqf(yleﬁjeteroary ll'lleyerdarﬁ&rl oyalkyl heteroXyc‘hcp(yr aheté/roCyclylcl 10 alkyl

moiety, and wherein these moieties, excluding hydrogen, may be optionally

substituted; or
wherein Rp» is the moiety (CR10R20)1X1(CR10R20)qC(A1)(A2)(A3);

A1 is an optionally substituted C1.1¢ alkyl, heterocyclic, heterocyclic Cq.1¢ alkyl,
heteroaryl, heteroaryl C1.1 alkyl, aryl, or aryl C1.1¢ alkyl;

Ay is an optionally substituted C1.1¢ alkyl, heterocyclic, heterocyclic C1.1¢ alkyl,
heteroaryl, heteroaryl C1.1¢ alkyl, aryl, or aryl C1.1¢ alkyl;

As is hydrogen or is an optionally substituted C1.1( alkyl;
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oxazol yl, thiazolyl, isoxazolyl, isothiazolyl,
i m dazol yl, pyrazolyl, oxadi azolyl, oxathiadiazolyl,

wa edoaaoi9yt , tetrazolyl, thiadiazolyl, pyridyl,PCT/US2006/010859

pyri dazi nyI pyri m di nyl, pyr azinyl, triazinyl, and

het er.o rin het a
R RGGi-10 el BT erd e oot Cig8a e nwiS1-10
r eéléyl, hetefaasd chateroastGc ¢ allgls hetergpyélid org laterbeabiCong alkyl
het er oat o el ected fromo nitro nd | fuyr.
e I SO R G5O SooR R e Enap et aPyngy Sbgtpiery
@%lea@ﬂwdgpenﬂ@@bfose&ctﬁds&qm hydragen, iGiel ualkyl, Saw
gydt@atlk;h i tyec%toalkythdga{m}h; aryB ﬁtymé:ql XY Lukyl ReRzRy Mo,

ol i zi nyI azai_ndol yl, nzim dazo y

beh%tOHy i 61 alk)dehﬁzﬁspwlaww het%@?ﬁbéhﬂo%ﬁéﬁmlet}’: and wherein
queef]ml &flthegb SRAH A oéxxiudlmya?&g%' Y be gﬁ.@ﬂgéaqmtmed or the
&

el Ry vitorSufOPe pitigeky Sthich i wf Sint i Sticnally
WDSLﬂistlﬁﬁed he@ét@cydﬁ@hﬂg @€Y &b ¥ Imienhisers) smﬂclhﬁﬁgeblsndnellyrea&aﬁs an

-t b t ted
noRSi Gl fieteroafiia sl e R ARG AP OBt ai ni ng
F@t is indspendaetlynelestadat spshsesiclizense fonohydrogenogeh-4 alkyl;
SRR OSéa”b hmépeﬁenwsétecﬁ&dﬁaul}g’aw efBl e iQkyl;such as

Qe LI 68 B Dofitrgpee o Byogsi U OF kO

qu ietindeptndeatiy sélb@tEfromyniydgen shé‘,I] lgalidyso r ef er to
f
%/Ililé]% Pn?ng%glyosre t FPrQ%ft ?%&gcpﬁye u? g@tﬂl{%ﬁ%% ﬁaving.:;Jl A glalue of

hel&ra)(a;rorratl c. Each of the fused rings may have from

f heteroc

rsolaldé en tﬁ/ Osefec ta?é\ar occtilrref nﬁ,lfr%% d6) Pr an {nﬁ geggz% 1%(%% ga}ue of

orlpa21| aIIy saturated versions of the heteroaryl
R0 a5 %erdﬁwngecbaﬁte%\fg to§¥Ch as tetrahydropyrrol e,

etra ran, ~tetrahydr of uran t et rahydr ot hi ophene
q p%%|q5anﬁ1§tegstlhatflzléév\a&esq dri@ 0a¢T t he sul fur noi ety),
taZ @Pinfeer HAvAZEP VG 0BZtd 6.di nyl, pyrrolinyl,

pyrrolidinyl, 2-oxo-I- pyrrolldlnyl

3- oxo0- Ipyrrolldlnyl I, 3- benzdloxol 5-yl,

i m da&udtablyyRx i3 chloiazbﬂormu indo, o1 QD) 1GH3. [pynambbidimydnt of the
.pvrazol pi peridinyl, piperazinyl, norpholino
lﬁ)%e&% |%’?mr%:l1 SPi no (i ncl udi ng oxidized versions of the

s ul f Urherkd teemypmet[mméhw substiushikgrptpspete. are as defined herein for

ohebherRaAt.akhkml . or "heterocyclical kyl" is used
co ?’el&{l] to r(r)ean apCl 4 al kyl (as defined above)

attached to an aryl, heteroaryl or heterocyclic noiety
(as atempdiats aeﬂoxﬂﬁﬂa/@)/) el regiBscRitddeyWhS etridighicc at ed.

The term "sglfnyl" is used herein to neanrthe oxide

S(O ofC thel ' s

4\

Cys ~Cs
~Ci ~C ~Ci 2,

0 rrs N” *>s(0)mRg 0 ITIB N“ *>s(0)mRg
Rs (IV) or Rs (TVa)
wherein
G1 is CHp or NH:
G2 is CH or nitrogen;
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corresponding sulfide, the term"thio" refers to the
sulfide, and the term"sulfonyl" refers to the fully

woioditeed7 S (0)2 noiety. The term "aroyl" is uBEdUS2006/010859
herein to nmean C(O)Ar wherein Ar is as phenyl,

napht hyl, or ari al kyl derivatjive such as defined
RibisvR ] 153yl A Ezmcall@dehe&x@ara} detgrraryliGr.q @alkyb aryl Co-10

be aRhy1 241 N NSk DN heTasa 1ec %lliéﬁ?loliéterdaﬁzl@?r{jq allynyl,

her ei n n_C(0O erein

deF2ridaIGBYy e Ga 104 Werpgﬁe TPRIEHES HRY b%ﬂmmﬂy

megnstikial, the subsequently descrl bed event(s) may or
5 %agg) U?ﬁaq{i{%@ kel Iudﬁﬁ}{lboth event (s) which occur

0 no As used herein, the term
msy@stﬁrtimt@érhd\eﬁgemsvme%tﬂm@trzt ution with the named

ngﬁ?akzpfcsz UGS Skingl € IgangRse sl ycio
aﬁfﬂa pleraaryl; %fP%‘B{lﬁll -§0 %ﬁlsb?tﬁm%%lw Qi heagocyclylCy 1 g alkyl

ﬁﬁ)’lé‘t%%ﬁ Mﬁﬁﬁﬁ Bt ofﬁflﬂa%é Eno'i'ﬁfé@ :ﬂ% GHHBHAR ABstituted.

10 [ od| ne; hydroxy; hydroxy substituted C -i oal kyI G _io

al k0XStitaBlyay @fﬁl hﬂé%ﬁbfstf?&te&hé"@é%ed 'h@feﬁ?fb?%ﬂnb&iﬁxﬁﬁ, of
G -io0 al koxy 0)m al kyl, such as nethyl thio,

Fegmplp Gulp |0ﬁ§‘/F pdiment 1183@1 apdiRpally subpiaisderyl-oacheyeyoaryl
C(gb?;éfé}hﬂ?aw@pﬁorf&(19)sﬁ&@nﬁéu a3l g} 04 I_oa'akﬁ' o 3. 7
cycl aR%her %‘?%Q’BEV&%S mqﬁ@fl §enee finaélptkm is 0 or 2.

15 aryl, aryI a |o aI kyl, heteroaryl or heteroaryl G-io

al kyI et X

hydr dool Forfheld' 6‘9&%?%%?”8@” Bt eq 1
or 2 tlnes, |ndependently by hal ogen; hydroxy; hydroxy
substituted al kyl; 4R3al koxy; S(0)nCi _4 al kyl;

am no, nono & dis dq _4 al kyl am no; c 4

al kyl, or CF3); C(O g'; NR4' Ri 4', wherein R4' and R
4' are each indepeng ?L@ydrogen or Cl.4 al kyl, such
as am no or nono or - disul%%tltut ed C .4 al kyl or
wherein the R4' Ri 4> can cyclize toget K¥) with the
Wwidrg&iggen to which they are attached to forma 5 to 7

20 gk eRisa at 0 S S{BTe 195, Ol to alkyl

Rgis2ychoalldysl , or C3_7cycloal kyl C]- 10 al kyl group,
such as nethyl, ethyl, propyl, isopropyl, t-butyl,

In one embodiment of the invention, Ry is bromo, iodo, or O-S(O),CF3.
In another embodiment of the invention, Rg is methyl.
25

The general preparation of analogs around the pyrido[2,3-d]pyrimidin-7-one
template is shown in the Schemes, Schemes 1 to 4 below. While a particular
formula with particular substituent groups is shown herein, e.g. Rg as methyl, or Rx
or LG2 as chloro, the synthesis is applicable to all formulas and all substituent

30  groups as described herein.

The synthesis described herein, Schemes 1 to 4, start with a 4,6-Ry
substituted-2-methylsulfanyl-pyrimidine-5-carboxaldehyde (1), such as described in
Formula (V). Treatment of 1, Scheme 1, with an optionally substituted aniline in the
presence of an olefin forming agent, such as bis(2,2,2-trifluoroethyl)-
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etc. or cyclopropyl nethyl; halosubstituted d-10

al kyl, such CF2CF2H, or CF3; an optionally substituted
wa@eob/109uth as phenyl, or an optionally substiPpct/Es2006/010859

aryl al kyl, such as benzyl or phenethyl, wherein these

aryl containing noieties may al so be substituted one

(mthqwcarbmyhn yir@hosphonath priam agylatimgdgenty sushias fetigtagidl

g_lh a@ords“th@b%@d%iil 3 (ﬁ’ﬂ%l(ﬂ#%n@l %ybmd%ffbﬁ‘ Qf 2 Wcﬂg% péracid,

-su stltut d m_no
sagh asEghlREqpsTaFybenzaic asicdhim- vwwdéeaawaﬁplé@wed

Bﬁlt@tuﬁmﬂ@ﬂﬂf@ fitédh Wih §@u11tzﬁipé ¥ rhéietypRaesmibed ﬁn E@hnula

R R T T e T
twlﬁmnfshmomlpeumenPdtadunn ) mskaed Stadki swiss-eopling affords

u I
g‘ﬁ’\, at es’ ?‘zglw ﬁg(%% gﬁ%ﬁg?%@gﬁw I;i/l tg% %Jé 'ig{ca %I’IE% be suitable for

t@@h@@ﬁrlons or aSSOC|ated solvents are within the
scope of the present invention, for exanple, for use
as internediates in the preparation of other conpounds
of the invention and their pharmaceutically acceptable
salts and sol vates. As used herein, the term
"pharmaceutical ly acceptabl e derivative", neans any
phar maceutically acceptable salt, solvate or prodrug
e.g. ester, of a conpound of the invention, which upon
adm nistration to the recipient is capable of
providing (directly orindirectly) a conmpound of the

i nvention, or an active netabolite or residue thereof.
Such derivatives are recogni zable to those skilled in
the art, wi thout undue experinmentation. Neverthel ess,
reference is made to the teaching of Burger's
Medi ci nal Chem stry and Drug Discovery, 5th Edition,
Vol 1: Principles and Practice, which is incorporated
herein by reference to the extent of teaching such
derivatives. In one enbodi nent of the present

i nvention the pharnmaceutically acceptable derivatives
are salts, solvates, esters, carbamtes and phosphate
esters. In another enbodi nent pharmaceutically
acceptabl e derivatives are salts, solvates and esters.
I n yet another enbodi nent, pharmaceutically acceptable
derivatives are salts and esters, in particular salts.
Sui t abl e pharmaceutically acceptable salts are well
known to those skilled in the art and include basic
salts of inorganic and organic acids, such as

hydrochl oric acid, hydrobrom c acid, sulphuric acid,
phosphoric acid, nethane sul phonic acid, ethane

sul phoni c acid, acetic acid, malic acid, tartaric
acid, citric acid, lactic acid, oxalic acid, succinic
acid, fumaric acid, maleic acid, benzoic acid,
salicylic acid,
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phenyl acetic acid and nmandelic acid. The conpounds of

the present invention may be in the formof and/or may
wheooadedonT st ered as a pharnmaceutical |y accept abCBEUSHENNG/010859

For a review on suitable salts see Berge et al, J .

Pharm Sci., 1977, 66, 1-19. Typically, a

phar maceuti cal acceptable salt may be readily prepared

b Si desired acid or base as appropriate. The
Sc@éﬂ‘*ﬁ'hﬁﬂ“ }em pitate fromsolution and be coll ected by

filtration or may be recovered by evaporation of tdne

1
olyen Phar mac aI |y acgeptabl e saI t.s, of
OS N ouri‘&FQCB?HZE%P%%L a(1) i t aBl gHﬁ‘%‘ ﬁt\ﬁ 36
H p ar {ﬁ%,ﬂﬁ,@pcep N aJt\ISon for insta %1
td uent ‘group conpri ses a carboxy noiety. i tabl e

phar melceutical |y acceptabfe gations are wel | known &gH
thoke skilled in the art and”™include al kal i ne, DME
al kaline earth, amonigim and quaternary anmoni um
cations. Those skille in the art of organic chem s¢ry
W Il appreciate t or ganl c C unds can
conpl exes with sollve SyLln V\,hl gg‘?ﬁrpieact ed br/l\
from whi ch they @reé\ pritcipl tat; Pgr) Sbtakd | gedy” N NH
These conpl exes areRsknovazas "sol vites". As usedg, R,
herein, the term "sol vate referstoacorrplex of 4
variabl e stoi chi onetry forrred by a solute (in this
5 i nvention, a conmpound of formula (lI) or a salt
thereof) and a solvent. Such solvents for the purpose
of the invention may not interfere with the biol ogical
activity of the solute. Exanples of suitable solvents
i ncl ude water, nethanol, ethanol and acetic acid.
Preferably the sol vent used is a pharnaceutically
Saleospt:dRowedol vent . Exanpl es of suitable
10 pharmaceutical Iy acceptabl e sol vents include water, g
et hgcn‘ol and acetic acid. Most k ef er abl ghg\mtlgp?ol vent \n
edj’i s wat @r,NH) aHopl ex er m$P 2aS
X eL——ge?—v—at—es—of—l’h copgund of The T nvegrtiy |N,)\S,,o
in the,se¥pe of Phellin ent?l on. Conpounds gf ‘
I‘—;brn"lljlat(ll) are representeé the structure: wh Te”iln

GHS1CH2 ONH & is CHor nitrogen; Rx is chloro,
brono, iodo, or OS(O)ZCFS'

cl
R,B(OH),, K,CO Z TN
Ij\/L)\ B T L L
o)

PA(PPh,),, dioxane-water
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Rgis a G _ioalkyl; mis O or an integer having a
value of 1, or 2; R3is a G io alkyl, C3..7

w@eywboedokyl , C3..7 cycloal kyl C o al kyl, aryl,Per/ys10010859

al kyl, heteroaryl, heteroarylC _io al kyl, heterocyclic
or a heterocyclylG _io a yl noiety, and wherein each
Sehemh8sRomti 2t i es nmay be optionally substituted. The
optional substituents for the R3 noiety are as defined
herein for conpounds of Fornmula (1). Li one enbodi ngnt
of tde invention, Rx is chl & o. In another enbodi nent,

Lg  mefeRGPCTEOR & Aur t ddoo‘h‘?f%‘ﬁt- KCPais 0. PN \i
angt her e HFB L M T ' [ O NY N
§Ubs‘t|l/ﬁ?ut g%}%gwlhe'n_\ﬂ”z(as aaf i s e, & ’%Q”%‘%r)). in"

S

|
anot Her enbodiment, mis™™, Rg is nmethyl, Rx is ghljoro
and and R3 is an optionally substituted phenyl (as l"gﬁ%ﬁ’“
defined in Formula (1)). Conpounds of Fornula (111l a
are represented by the structuyfe: wherein @ is CH2 or
NH: G2 is CH or nitrogen; Rx is|'chloro, brono, iodo, [Or
OS(O2CF3: Xis R OR2 ' & in RszN*,‘z(mzrrﬁﬁga
i)S(O mR2 ' , (CH2) R 2 omk CH 2 }A AN Ahg©
>NR4R14 , or (CH2 )n "N(R2 ")(R2 "), or N(R 10 |
')-Rh-NH C(=N-CN)NRgRq' ; X158 NCR 1 1), O, S(0) T 7
or CR1I0 R 0; R1is selected froman optionally

substituted C1-10 alkyl, -CH2 -C(O-CH 2 -, -CH 2

Schepei4p Route £1p - C(O)N(R 1CQ)CH 2 -CH 2 -, -CH2 -N(R 1

0 C(OCH2 -, -CH2 -CHOR 10OCH2 , -CH2 -C(OOCH

2 -CH2 -, or -CH2 -CH2 -OC(OCH 2 -; Rq and Rg' Bre

i pd endentIFY sel ected at edth occurrence from _

O Bk, @aye PRVt E‘zcés gyl N'c

1 0lal kyly o Qo cycl 6 Aa(FPn], abelvaal IENYT 1T 5
Tl daltkyl, aryl, aryl C 110 alkyl, heteroaryl, r,
heteroaryl C 1-10 al kyl, hétegocyclic, or a 6 | mceea
het erocyclic” 0 al kyl noiety, wherein all of the lCHzaz
noi eti es, excluding hydrogen, are optionally

substituted, or Rq and Rq' toggther with the nitrogeg

to which they are attached for na b5 t o, (, menbered
optional ly substituted Z |\)N\ - z |\)N\ o
0™ N Nig NH DMF 07N Nig ?//
RS 5 Rz RS 7

In Routes 1 & 3; Schemes 1 & 3, Compound 1 to Compound 2, while the
olefin forming reagent Bis(2,2,2-trifluoroethyl)(methoxycarbonylmethyl)phosphonate
is used, alternative cyclization reagents, include, but are not limited to Bis(2,2,2-
trifluoroethyl)-(ethoxycarbonylmethyl)phosphonate, Bis(2,2,2-trifluoroethyl)-
(isopropoxycarbonylmethyl)phosphonate, (Diethoxy-phosphoryl)-acetic acid methyl
ester, (Diisopropoxy-phosphoryl)-acetic acid methyl ester, (Diphenyloxy-phosphoryl)-
acetic acid methyl ester, (Diethoxy-phosphoryl)-acetic acid ethyl ester, (Diisopropoxy-
phosphoryl)-acetic acid ethyl ester, or (Diphenyloxy-phosphoryl)-acetic acid ethyl
ester.

While this reaction as shown in Scheme 1 and Scheme 3 uses triethylamine as
a base, suitable alternative bases can include, but are not limited to pyridine,
diisopropyl ethyl amine, or pyrrolidone, or combinations thereof.
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ring, which ring may contain an additional heteroatom
sel ected from oxygen, nitrogen or sulfur; R2 is

whyasogen; CL 1 0 al kyl, C3.7 cycloal kyl, 3 7 PCT/US2006/010859

cycl oal kyl al kyl, aryl, OTlylCl-10 al kyl, heteroaryl,

het eroaryl C 1- 10 al kyI het erocyclic, or
ahet Epgksrcwilethe reavtian kghiememisshgwn amSclwimee band Sehemed

w2 SotFHR @Fo'ﬁﬁrﬁn aPX %l’v‘éﬂtr‘lglsrﬁéé’cfg?% haﬁ@ﬁﬁta&% %&%éﬁﬂ? (Q/Fgamc
slu bsti t s the m

s Bénajeééﬂd 1%1(‘9&280}\(%‘[@?1 %rbu{:QrA npy limited }cwh groformRy
methyisenb)cﬁromgemceﬁintﬂl& tlltenle, DBIFY of ¥Gh@BYIfsYirelidine] or
i%?ngt%rﬁ%%l aryl, aryI C 1-10 al kyl, heteroaryl,

eroar 210 aIkyI heterocyclic, or a
h et efllbe yﬁaﬁmlﬂemptattab Ioj? thisypargeylar sepdinthereactivresthbmetan be

ki R AT 3 e e S

Aligertug Kaythls reagtion p&%ﬁoﬁmdwabkmrforawgi|und@rrs;ant®lg migrowave
cé@lditydns, heteroaryl, heteroaryl C 1-10 al kyI

et Sl sl €50 Bt 1o PP i e
reapent @paticl aphgdridt ik shdved ;thie rea&gbmtroan ibe Réplaced svitheeetybtiibaide, or
aﬂﬁhér%ﬁ?taﬁ?f {?ﬂa ‘{% %3982 0)qC(A 1) (A2 )(A 3 ); Al is

i

t1ona ted C1-10 al kyl, heterocyclic,
het eF@dies] v @iwxcﬁcammhenwets shoyae {1 Schiemes? msxthe@@ﬂo

uﬁ‘lllié}! Chlopst¥tm a@ﬁ s@l%ﬂt 1@15‘&90?'12!&)1&1&%@31@@6 ﬁ'fbn‘?:ﬂfv‘e%%?ﬂ

sQeRioeamheieed o BLYepIs inflaee PBLATg RoCHmeN i AR yren

methykny lchlGild&,ChcaﬂohwlIe tgﬁlgne ]%Mﬁﬂl’ Eg?ét}glgyﬂr@lcﬁﬁbqor dioxane, or
|1 stitute 1-10 al ky -3 is a i 0
Oqﬂ%h?‘ﬂ’%&%fé?sm oal kyl, C3.7 cycloalkyl G _io alkyl,
ar y| Thereatt@in tempettakyre pf ﬂmw@faﬂgrl sfephiettles @actidnGichéme can be
vidiiom Wf%ﬁ)&?ﬁtﬁl@ 9% @Fe{ ﬁ?é( ¥ t!eggefa?ur@ b¥dle solvent

noi ety el n eac e nol
ABB‘F’?%YF‘&Y |t918§%§91i1 PIACEH; StaRamasnke rrformad emé%rc,snltable mictowave
coﬂaﬁﬁmgndent |y selected from hydrogen, C _io alkyl, C

A N R T T
3& k,)ﬂchehles 8o dr Gompoural et @ompound TCiwhild tlad dsillizingi redgent 3-

PSSR0 S B
111Rite tothygeqase rpeth , sqsumn iperiedjaate wntassiunhpsriadinate, Oxone,
0304, aah8diclteiaAHmiAR W-0418¢, |péracids, such as aryl peracids, i.e. perbenzoic
and the aforementioned m-cPBA, or alkylperacids, as such peracetic acid and
pertrifluroacetic acid, oxygen, ozone, organic peroxides, peroxide (H,05), and
inorganic peroxides, potassium and zinc permanganate, potassium persulfate. It is
recognized that the peroxide agents can be used in combination with sodium
tungstate, acetic acid or sodium hyperchlorite.

It is recognized that the oxidation process may in fact yield Compound 3, or
Compound 7, but may also result in the corresponding sulfone, as well as the
sulfoxide, or mixtures thereof.

This reaction step, while demonstrated in the schematics with methylene
chloride as the solvent, may use alternative organic solvents other than primary
amines or alcohols which include, but are not limited to chloroform, acetone, DMF,

-40 -



10

15

20

25

30

35

substituted heterocyclic ring of 4 to 7 nmenbers, which

ring optionally contains an additional heteroatom
w@edoeaoed7 from oxygen, sul fur or nitrogen; RO PCHUS2006/010859

independently sel ect ed at each occurrence from

hydr ogen, or 4 al k R O and R20 are

THidlecelnuistile] @aowlee@ltla S‘O omcombinetens theregf. Thds rgprtion step

@ﬂe éo%dh&g&aedﬁ@lﬁm "(Y t&x%bﬁ%ﬁﬂeﬁ%ur@a(?h occurrence from
drogen or G -4alkyl; R 1 1is independently selected

from hydrogen or Ci _4a| kyl; n' is independently
sel egh®budds 19&023 Sehennes €18 2, Corapdehdd toaCorhpduddes, or for Route

84 S SutCt e Sertnd B Go sPmigiob SoBEPRELN Yot G ST e
oy alltemat@plydpelrsplacedr\md'noﬂhmt s_ugeblehahydﬁgu%orgmlq eolménts, whgch
djogé {1& cohfiPa m%le 1lh &9 'inclﬂﬂi‘é' ifak Y)gll L1!1‘fte@fto iw : mb hylene

IS an I n awngavaueo
oﬂzi@nds;, mtqmpoace@mﬁ& tqlerns, chderoforsy, @)@@hﬂ-pmhéme or dloxane

&I@’Q&@ir&ﬁsﬁs%&eﬁhe I nventi on, Rx Is chloro. The X term
noi etjes and their substitu Jgrou etc.,are as.. o~ .
def i WE}P&WTFSPPM%&M& EIPRE PRI Hrip O i
refluFtempetaure b¥)heaobrene pAh&aaﬁ\ediy lvlyls tduetiad procéssistep may be

or nitrogen;Ris Ri
Hegt%gﬁe&alrl%er Sl%ta%&% %Ve%%fgy]ﬁlo%r_i'et eroaryl, heteroaryl
C2-10 al kyI aryI C2_io al kenyl, aryl C2 io al kynyl ,

het erlﬁfﬂéﬂtesclzc&liJ S@hgﬁ@é/ !l & @e@@rﬁ?@ﬁﬁﬂu t@%&%&inmﬂ"& for Routes
C2 | o a | et

iRaiemes M%@@p@m 8&%?991@%%9 w%‘éfeéla&mgov@ 2pr 4 are
d@ﬁf)lle@ ﬁ.‘@hﬂy}boﬁcﬂb& iy ﬂletér&?ﬁrylb(\)ro@l dcids or fhd ®ridsgunditig boronic

%} rs En Gy é&?ﬁﬁi%ggﬁﬁlﬂ celﬁmcgycgpggllo%/ ﬁ%}@sg re%c&l)n co %lltlons
wiligk @pallaﬂmhlcytalyst; stelr Mb‘tydlkls(traﬂﬁnyiahgdpmne)mlladluy)l (O) which
HAE bELLEHGIn' 16 pPovide L5Ia8iA8Y 6 deh cdfp RIS or 6. The reaction

conditions may be from room temperature to about 250°C, by heating in an oil bath,

or with microwave irradiation. If desired, these Suzuki coupling reactions may be run
under microwave conditions.

The aryl or heteroaryl boronic acid or ester intermediates can be synthesized
either by the palladium catalyzed coupling of an aryl halide and 4,4,4°,4°,5,5,5’,5°-
octamethyl-2,2°-bi-1,3,2-dioxaborolane or the transmetalation of an aryl halide with a
Grignard reagent, e.g., isopropylmagnesium bromide followed by a trialkylborate
(e.g., triethylborate) in a suitable solvent like THF.

Alternatively, the coupling reaction of 2 or 4 may be performed utilizing aryl
or heteroaryl organozinc, organocopper, organotin, or other organometallic reagents
known to afford cross-coupling products such as 5 or 6 [See for example: Solberg, J.;
Undheim, K. Acta Chemica Scandinavia 1989, 62-68, whose disclosure is
incorporated by reference herein]. Using the reaction procedures described in the
aforementioned WO 02/059083, it has been found that compounds of Formulé (IIT) as
described herein, were unable to be synthesized following those procedures. The
present invention provides for an alternative method to synthesize compounds of
Formula (I) having differing R substituents on the C4 position of the pyrido[2,3-
d]pyrimidin-7-one pharmacophore. These substituents may be introduced to this
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noi ety, and wherein each of these noieties may be

optionally substituted. Suitably R and R3 are
w@aivstiogut ed as defined herein for conpounds oOPCTUS2U06/610859

(I). I'n one enbodinent, R is an optionally

substituted aryl or heteroaryl ring, preferably and
pagitioroafidr ithe wurldefd,3-vipainadg7- onlelpham@etcbﬁhore drmdstitetet] vith

fde%ﬁ%tl E%édups %ﬁt&@ d léfl& Ne{%ﬁg}&g dJrl‘fef"% tecus“uec ar t%tlg.{tll%)% ‘has not
pﬂeﬁsmsﬂw&eew&ﬂébh usaylgutlse l@hctmo:ondﬁ@n@ as $e:b ﬁu“ch in WO 02/059083.
O S( WrifehiBis paBsiblR | &dﬁcgndiv@dtﬁl ’Scyljn odn@s ﬁﬁﬁ Qéég?lm

i nventio brono, | od o
ﬂ@ﬁ‘a%tﬁ(gherswbaﬁi PRI Forhese AL DAk 1@@9‘“ 1@ HitniA optippige
legdsnatdab npke parapd foo bombinatoaiabgfendstoy ddiht gious Ry, Rp, and R3
Hudo 2,3-<f]pyrirnidin-7-one tenplate is shown in
Lﬁ%é enes, Schenes 1 to 4 below. Wiile a particul ar
for mémathw' atslpeqstamc thedubentios ibs pracessriv nupke pmposndsodBormula
(I?&‘sr (‘féﬂﬁed Bein, lvq\gnt?xl con 11}%34 rea& qg?(co%rﬁﬂluﬁa o??o 1? (1%9), dshe

hesis is a PP ca
teubwﬂh@rc@mgimga@eate@chtqdeftpm en eryﬂbormne aglylnwesu s

hd@@ t Btb‘?fing géigiop theﬁcda) rxllal b ofonid Eu;?lfl teest‘é{'st Q’;t% g%g{l‘iaaﬂg@y
sti e
Pagfég’(“fj ca %léf%tﬁo ye %%g %@ qyf %Plﬁ:ﬂ)a ! (N coupling,progess t

pl&wﬁuieestanda,rd@utdkm@hdj@ﬁnsonal l'y substituted ani line in

|
bi oSS RE R Pud eflob AR ot P i Prresnepine
quﬁ@lﬁapld Qstersme qub@nonmacaig@m Rsh@mnmw terce.ad B(OH),,

g@@y o glgdsthe pyrido[ 2, 3-cT| pyri m di n-7-one,

é‘atl 2 with a pepgcid, such as

3-chl oroperoxybenzm c acid mcoeaemazoe.r ds conpound 3.
This is followed by sBdstiButjen of 3 in C2 position
with a suitable X noiety as described in Formula (1)

her eRerBin R{)i IRSI 85&1hq%,1s 8318Hiriell Ybi RRlundd 6 KFe?mBRS(Y hePéln;

s .denpnstr with seringl to furnish conpound 4.
aqddq 1P 2Ry RSt 85‘V1H%8|V8]lu§8?%&% ki cross-coupling affords
C g rrleumcbu’;‘ahn@lbdsmﬁnms Gﬁ_ﬁu@@t{hﬁ qudn@f d@&qﬂamw@gmﬂesbl
r SQ suitable fo Y ;

sobdfi Sk buF¥30P pfh t ofue Ttt: ANTE IS0 KRG ckrone,

water, or a combination or a mixture thereof. Preferably, the solvent is THF/H»0, or

(@

dioxane/H»0.

The coupling conditions also include the presence of catalytic amount of
catalysts and these catalysts include, but not limited to tetrakis(triphenylphosphine)-
palladium (0), PdC12, Pd(OAc)2, (CH3CN)2PdCl12, Pd(dppf)2, or [1,1°-
bis(diphenylphosphino)-ferrocene]-dichloropalladium(II).

The coupling reaction may or may not require the presence of a base. Suitable
bases include, but are not limited to NaHCO3, KHCO3, NagCO3, KoCO3, KOAc or
combination or mixture thereof. Preferably, the base is KoCO3 and KOAc.

The coupling reaction may or may not require heating. The heating can be
carried out with a regular oil bath or microwave irrediations and the temperature can
be varied from room temperature to >100 °C, i.e. reflux temperature of the solvent.
The coupling reaction may or may not require a sealed reaction vessal and the internal
pressure can be varied from one atmosphere to 100 atmospheres.
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Schenme 4: Route 4 In Routes 1 & 3; Schenmes 1 & 3,
Conpound 1 to Conpound 2, while the olefin form ng

WO e@gaoM917 PCT/US2006/010859

Bis(2,2,2-trifluoroethyl)(nethoxycarbonyl net hyl ) phosph
onate is used, alternative cyclization reagents,
i ncl Tte arybot hetemwaryd botoniv dcetiont esteBiirgéryedia?es containing the R4

migide 58 BRI BLRRAY b5 Pl RBPEERGRR Srany

a(/albb}ga@gdhgmn&)@mymm L)tﬁizgggrgpg'tmqthods in the literature known
t(( Qo% WA YRS &@ ‘i?rra}ﬂlﬁ e fleAdH tﬁes@%aﬂédsqﬁt%lﬁﬁe but not limited

opro POXYy- 0S -acetl c acid
tq mﬂaﬁm P& Vz‘iﬁfﬁ%’ﬁﬁ relchelide ang f.4nd ﬁgﬂﬁ ésto@tamethyl-
2 ngell 3cdiopbiesiplaae ﬁ* 'Bhea@xﬁﬁmaalaﬁbﬂ oﬁ‘ilhé,/ﬂyl mid@ rWlEh a Grignard
1, SOPropox 0 ar es or
gt OBy PR PSR Sh o TS Rl -
trytiyilieorate) & a sa@blecolvast. Sﬁmwsolmerﬁcmehﬂe,]bmmdt Galted® 3
2.tdh l&&%aﬁgﬂ %I\E%eﬁzeﬁ@sﬁ{F ﬁ}lékllr?eb latgly?étﬂgrr Rak l!nﬁgl methyl

ases can

etier, SIS OpPMB tiolpene pimethylaryrisjiding) digsans, the reactlon
téﬁﬁiébc{tﬂ@tdaﬁ BS vhi& Boh--TRIPE REE100M i@, LdiRix rt&ﬁﬁérht‘afb of the

as shown in Scheme 1 and Scheme 3 utilizes
S‘f’&?f& %@F@P"? Ynthisreaction ngasss SteR may of @é% gat %EPrfoﬁ%l?d under
smtalbteahioeo\azi\leefraﬁhtlmec@fdg&fms C Thi3 | regtios nffeiyrbr b@ayliﬁ)@ gequire a

SRR AL RO et e R Anenbii Fom Shepemshere o

1Wm0@]0hqiie&met hyI pyrrol i di ne, or combinations thereof.
The reaction tenperature of this particular step in
the reacti on sche can he varied from room _
t enpEPgmbadiment of thg ipyentipnage thegrylbgropisrasids angd egtergrwhich
atielpenérialle Réferrdd fordsIRRB(DE)Y, thquscf gandyl)9rorpr ocess step
rray be perb)r_rred under sultable m crowave conditions.
t es 2 & &R'&HNes 2 & 4, Conpound 1 to Conpound
2, Ie B 4/eagent acetic anhydr| de is shown, this
reagent can be replaced with acetyl chloride, or any
ot hewhemgirt abl y acyl ating reagent. Further, while the

r eacki(géh(ﬁﬁp Or € fu?(&%élﬂféMy k4 c\?éciqnﬁgﬁ hsrdﬁ%g §9 Eﬂg %Edlké'é

utili reco
thatr1§@mtlatbg@rlamnsrarmdue\ﬁe°2dp@an| c solvents can be

usedr L M{bpﬁ‘t@n}{ §Lﬁ)shfﬂ1fédLni5i1% %lbé’st defin€d Qégor(!hh 52 %g{u‘?a .

t et rahydr of'uran,” net hyl ene [ oride, aceton
tol uene, DMF, n-nethyl pyrrolidine, or dioxane, or

Suitably, the phenyl ring is substituted by one or more times independently at
each occurrence by halogen, C1-4 alkyl, halo-substituted-C1-4 alkyl, cyano, nitro,

(CR10R20)v’NRdR¢’, (CR10R20)v’C(O)R12, SR5, S(O)R5, S(O)2R5, or
(CR10R20)v’OR13, (CR10R20)vC(Z)NR4R 14, (CR10R20)vC(Z)ORS,
(CR10R20)vCORa, (CR10R20)vC(O)H, SR5, S(O)R35, S(0)2R5, (CR10R20)vORS,
ZC(Z)R11, N(R107)C(Z)R11, N(R19")S(O)2R7, C(Z)N(R10°)(CR10R20)vRbD,
C(Z)O(CR10R20)vRb, N(R10°)C(Z)(CR10R20)vRb;
N(R10°)C(ZIN(R10°)(CR10R20)vRb; or N(R1(’)OC(Z)(CR10R20)vRb; and wherein
Ry is C1-4 alkyl, halo-substituted C1-4 alkyl, Cp.4 alkenyl, C2-4 alkynyl, C3-7
cycloalkyl, C5.7 cycloalkenyl, aryl, arylC1.4 alkyl, heteroaryl, heteroarylC1-4
alkyl, heterocyclyl, heterocyclylC1-4 alkyl, (CR10R20)yOR?7,
(CR10R20)vS(0O)mR7, (CR10R20)v N(R10°)S(0)2R7, or (CR10R20)vNR4R14;
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conbi nations thereof. The reaction tenperature of this
particular step in the reaction schene can be varied

WO e@aie4om t enperature to > 100 0C, i.e. refl urRCT/US2006/010859

tenperature of the solvent. Alternatively, this

reacti on process step may be perfornmed under suitable

mi andovieven deratyly anytedkyl) etdRoaryk deteroary alkybotay e oplioly,
g2 to Corrpound 3, or for Routes 3 & 4, Schenes

%H[hg g hres, » SCI
RS ilioeSs Cari R Lo BRa L Cact e dbiigast B,
al ardn atgalkyl, hetegemyls hetervatylde. 1 h atkyhhetenatyclic, wr bed t o
o . CIoatyCe.
o SRl SR OB Tk S B3 eyt b
- ogitidellysmbatifutéd; such as aryl peracids, i.e
RRSMARYE GcCeath Meiaaad@f]@y Qél&:%d ﬁ’&ﬁ%y;:ﬁk%@ Qfalkyl C3.5

a' SRV Cong rdlonRife. AEOD SEInc Ry BbRaT Ogeherovith the

pq{lﬁ&ééﬁaﬁhlcﬂ ﬁk?’ékéj&ta@ﬁ@%}m @R tibMAF 38Dt RuRE hesct H#98lic ring

pot assi um apd zi nc, per manganat e, pot asa| umg rsul fate.
| t0fj o Ganerg hers.erech 5‘?%%“&@&’62?@ s Jgéndidiopal hefsEosia
i rsebeotedifromt boygen) dultfus odNRwgr,tand gdtedtie theagndcR grondieties which

safb g Mag 3 gélbﬁkyll £, O%yasaﬁgl@&z%ghkyﬁ ghd thlatm and R14

oxI dati on may” i n-fact yiel mpound
Cooypbizedding, ard uptioraily ahlssbitutedul t i n t he correspondl ng

RS/HE U?%%lky@sarylleéﬂyl@i%éﬂaﬁ ﬁétélfo@wlﬂghet@ﬁcmqu Ieskyl, heteroaryl

tsc%ré‘%%f?@ahrﬁaﬁfﬁc“ On}é‘?ﬁ%‘“@ﬁ?ﬂ denonstrated 1.n t

(BeSCIROIPH TR RpRtion
usgbalthegnati ve organi c sol vents other than prl mary

R0 e Bhr gl A wemsbiro iR, Bl bk het

di smioaiteted@fl -DhBE, Card @lkmmlrféznaﬂgfnvh@sebﬁyclqahm C3.7
d 0
erg@ ég% g{cge; @9@@%@ C%Wc?&@élke 10$.4 05?111%1 del
3 W8 Coohplsthbeterondy HerorpStiet Sikel heemenEbr S hRepeVyICL-
Comﬁ?ﬂr}ﬂoﬁtyf Qn&@'ﬂ'ﬂ@iiﬂﬁeé_e. méibtes] eautiiding hgdroyan inagfoe DVF
ternatively pl aced th other suitable

arﬂﬂﬁ’d’%lbéS‘@P@té‘Fﬁddn‘ge&e’G Iy at G ORCHEDE ot contain a
R@um 1ﬁ¢qqienﬂmtlyvsh]ecﬂed |ahedchd)901b‘mnca fremigptdrogen ored] -u@lkyhF,

B AR 1 SRR RE SO S b B vaueo
cohbi Z1at i ons t her eof.
v is independently selected at each occurrence from 0, or an integer having a value of
1to2.
v’ is independently selected at each occurrence from O or an integer having a value of

1 or2,;
R4 and R14 are each independently selected at each occurrence from hydrogen, C1-10

alkyl, C3.7 cycloalkyl, C3_7 cycloalkylCy_4alkyl, aryl, aryl-C1-4 alkyl,
heterocyclic, heterocyclic C1-4 alkyl, heteroaryl or heteroaryl C1-4 alkyl; or the
R4 and R14 together with the nitrogen which they are attached form an
unsubstituted or substituted heterocyclic ring of 4 to 7 members, which ring
optionally contains an additional heteroatom selected from oxygen, sulfur or
nitrogen; and wherein all of these moieties, excluding hydrogen, are optionally
substituted;
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This tenperature step may be conducted at room
tenperature to > 100 0C, i.e. reflux tenperature of

wo b@esofovent . Alternatively, this reaction proPEFESHEDEW0859

may be perfornmed under suitable mcrowave conditions.
In Routes 1 2,. Schenes & 2, Compound 4 to Conpound
Ry angy R14 prergap inde @eﬁ%cff*i%@z aé-eaqhn%sﬁﬂs%ﬁ%ﬁozn faydiogen or
Cotipq itich1 corblye nred R1 Leap oyvlide Pogethed withehenitparttot which they
aryl boroni c acids, heteroaryl boraonic acids or the,

colif é%%fg‘ﬁél fhiPrBSRaRFenally YoeEted 9 t ﬂda?m’%@trsiaagaf ich
SuggiiohaltpettdingarCatigti dnabherodtdes el dcbaiClidrd b x P Lndl bl FiR S

utﬁk'g,ze a pal | adi um cat al yst, such as
t etraki s(tri phenyl phosphi ne) pal | adi um (0), whi ch_has

[ (
Risde mdgpesishsntlyns deagfoerguirprgedeons hydpete Cled Aok -4
Or alRenyl (9 ) 8RGh VIO NI R i, eRSudBY tREmbicBER SR BEin
t Faf ur bout - 250 v ting ig.an oil %ath,
or R v cBlaRebeibe Sai2tt S RS hidesDit” hese
Ry zué Rog@ipind egend exétbyt seteesedran gind dootrrened ronnhydrogeame C1-4
cori i,tions. The aryl or heteroaryl boronic acid or
est ¥ i nt ermedi at es can be synthesized either by the
Raat Isdndependatlsisgizeidad sloeash oagprsheafomrydraggn ot €1ahalkyl;
R4 %432 Hid_eﬁe‘ndgmﬁd i@lecgb'd'at @Ed}?d@ﬁﬂé’ﬂce%o@rix hdrogen, for C1-4 alkyl;
Ry3is ; %ﬁﬁ)%ﬁﬁboﬁ? rg:geﬁlgarrt 85 & lréﬁ?r}scgg%ogq ﬁ§&rggen?01?z{] alﬁgll),/{wlo-

it Sﬁbétﬁtﬁtlséﬁmg? @;gu (30) @lilf'bf_ii;ﬂ,t ﬁ‘@Jﬁ' ammgt 1, mg__'ﬂcycloall_q{l, c_lq,_7
ria ra e.0., [ ora n u e
L ooblator B Sigs ol abloaiei DS Ridbalinf it PERL B,

of ar@lQyr4 dlkyhhetomapdy Havernantl Cit-it bikyl, hgtesyoytlyhor heterocyclylC1-4
het.er.oaryl . or. 0zZi nc,,. or ganogoppe organetin. o

ot HEX: BHLEREFE AR E o it e e Brogeg. Ty By gtiorilly
craubstitatedphndng products such as 5 or 6 [ See for
R‘é)_% Q?Hid%f)erﬁ‘éﬁtﬁﬁieﬂbcte& at e RRUAndS frod§ hpdrbB&] 03 &y alkyl, halo-

candi, navi 1989 2- 68, se dj sc ure i.s
i n@@?%@t@d"rﬁ vk é:r%eﬁ1 éﬁf@’éyvihhgﬁ'éi ailf}{nybg}%na yieelk¥dact i on
Brzgl%qdjémgwﬂkﬁes’}ﬁr a'tlbﬁplCSryf dybakdenyleGBricydoaklenDC1 -4 alkyl, aryl,
S

CPATEETRE il bR 1B Rerb A ICH 5 Aty SREROUEE of b HoREGBILBIC.
sysuligkinptety, fod wbeicirgeach of thepe moiatigs.cxcluting hydegsntmay be

[ nv%nt [ ﬁgg&rﬁt\ﬁite%.es for an alternative nethod to

Sy

fraé gorrpounds of Forrmula (I) having differing R
\ substituents on the C4 position of the pyrido[2, 3-

dl py ) BhabmbddiRRs:, BRAUHIBAGRIAL Subshii@sEbpubst i t uent s
oG GRS Rea o NEREIGHARTR BBy apd optionally
asothst substiteentyRY Hgf andeg isdrmal2. Ripispsitattly ahdefimed am Honggula (1)
HRRF. ! élﬁ&bly-!-ﬁils isARGdefitid Ry sSBRE lat ich QBcltfhicE Rom halogen,
C1-4 alkyl, halo-substituted-C1-4 alkyl, cyano, nitro, (CR10R20)v’NRdRq’,
(CR10R20)y’C(0)R12, SR5, S(O)R5, S(O)2R5, or (CR10R20)v’OR13. Preferably
R1’ is independently selected at each occurrence from C1-4 alkyl, such as methyl, or
halogen, such as fluorine or chlorine or bromine, or halo-substituted-C1-4 alkyl, such
as CF3.

In one embodiment, the C(Z)N(R10°)(CR10R20)v Rb, is substituted on the
phenyl ring in the 4-position or the 5-position, preferably the 5-position. IfanR71’
moiety is present, it is preferably in the 2-position, and R is independently selected

- 45 .



10

15

20

25

30

35

w@owsilidoe7 t o produce i ndivi dual

previously been avail able using the reaction

conditions as set forth in WD 02/059083. While it is
conpounds usi NRCT/E82006/010859
process illustrated herein, a benefit for these

ti t lies in,t iJity .t ti i .
of G o rn tial-4 ) Soebis el Ahlp s SickdinDoripe or
cuvbﬁig% gsflal%ﬂ?ﬁ?mé Fﬁrﬁfeg%tly_ B AryR3s $—ki{b$ﬁ§11]w¢{3ttﬁiazﬁlﬂ%f&ﬁzamige, N-
| 1 O |1 S 0 S nmakKe .coO ounds
GRS PREDY L e e e o BRI R oo B e oo
Ir amthiar embadinomp therpheny] rivgrismitatifutdd gne casndte tintes Cpreferably 1

td Ve fiRled bYRY Nafd RPURLARDRLBAY sQ8UEE b el b&HrRRce from halogen,

aryl boronic acjd, _.or a _heteroaryl boronic amg or_ t hel
Ciot %@glp gisHBs R il et é@yld cme%%r@ G 10R2 0 NRaiBide

(R dRegh)#0(OIR £, R, BEORI5e BORREOGIN@RIGROD)FORTY! Brdftnably,

Th l. [ . d dard .
o i it A BB PSRBT, I it cBbaiintrme R i
independently $dent it cachcoadsrrenne frdme i -4 akyle sypbred nmaghyl, or

PEEERDLI08 Bt 8040 ST Pl i
apPky Freferablyyihe poil is nﬁepylbeg@et of-ferophenyl 2gmeiphenyds2-
| e : i
RTRRUNE 2, BhooBhH) & Dot O o B S t1 one®
i nclude the use of appropriate solvents. These

S0l VaRbfhet MpebdST thdinberticd i9eothérPré®es foomslicvoniundd b1
wat er or..a conbi nat :Sn%% or a

DM, O, NWP, acetgne,
PR 3 % PP el Bt R L BTG e ESRGiAE ST @ g Ay (I,
aodefitied haredd biRliring gl achepdroarg] egaizirico gand®ppemotganein, or
obREEAIFON el Ah S O ot LAY DBt o
theatesiagd B { moigh émthie sHamsiione)f thatemplede vislding a cqragormd of
rEd@en 2, (CH3CN) 2PdC12, Pd(dppf)2, or [1,1'-

bi s(di phenyl phosphi no) -ferrgocene] - di.chl oropal | adi Il

). Tﬁélswuglm&r@a‘ft@a&l%y&? Pralpred MZIH&PWJ 8 t?f@aEYﬁg(
ofRhBSANECR.Of R AZABS R | -Bull, R1ZAn-R A% esganocippee)e. dUR 13y-€uli],

not limted to Na 3,. KHCO3, Na2COB KZ% KOAc or .
oxgapeimes-of-SR(GHxs R & Spi{eFaloH2CHakFia) Hbpiothenpaetnespetallic
e S
as defined for Formula (I) herein. If the desired aryl or hetero aryl organozinc (e.g.,
R1-ZnBr, R1-ZnCl, R{-Zn-R1), organocopper [e.g., (R1)2-CuLi], organotin (e.g.,

R1-Sn(CH3)3, R1-Sn(CH>CHyCH2CH3)3], or other organometallic reagent is not

commercially available, they can readily be prepared by utilizing proper methods,
known in the literature.

These types of coupling reactions require the use of appropriate solvents.
Such solvents include, but are not limited to dioxane, THF, methylene chloride,
chloroform, benzene, hexane, ethyl ether, ters-butyl methyl ether or a combination or
a mixture thereof.

The coupling reaction may, or may not, require the presence of catalytic

amount of a catalyst. Such catalysts include, but are not limited to
tetrakis(triphenylphosphine)palladium (0), PdCly, Pd(OAc),, (CH3CN)2PdClp,

Pd(dppf)y.
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carried out with a regular oil bath or m crowave
nmedi ati ons and the tenperature can be varied fromroom

wao eovpro@ature to >100 0C, i.e. reflux tenperat uP€T/U820061€10859

solvent. The coupling reaction may or may not require

a seal ed reaction vessal and the internal pressure can
be vEhe Eactioniempreatee s pheariedtiom 60 OF tos PG eTraflux

tedipétar@e olt!qteesro%vl ARGy, Ak Qeaeﬁoﬁﬁﬁo%éss s&ﬁo%%sﬁﬁe% ates

nt al ni Jolety, used In t,
Ptrgome Egr altl? THERPWIYE lrE?éhaéIBHﬁé’P‘ilPa% ¥ nggded. aﬂtléreaﬁféon
rria!;l,&)t m@mt d, ?e@ﬁlﬁ@@ﬁ@.@dhﬁa(tﬂibh Iwmh?tﬁahe nﬁémaleﬁrtbsgdﬁe dafl be
era ure no 0 W approprla e

V?r}eg tlﬁo Feégw}éq)ﬁg]é’épﬁ}?é hods i ncl ude, but not

lim Sm@bbﬂso tlptaRl amlettmwtchﬁcht\ﬁ)r compbimiy odiFoantulat(D lherein.

haI | .

ot bhpbytiydus the 15 oitlyiSor BEHIRL Whiputod pryl sing
praafﬁrdﬂy b phenyl diegwiln amczih@m@ndmm,éhgpjmrwl angjis, substituted by
C(E)WR?@?%@@ IR, bbﬁml‘dﬁ) )‘G(!Z?J@F@I@R%)xﬁﬁb, and 0pt10nally
1’

b GmeriRRD B8 et iis ! oher Bads SBlsBhascienpf ifprgte O
h&ERACERjtalddly) R 0f drdeperdddttiNsel bmedzatrach dddbarrehexfaora haleizhy,|

CEMly AAE bibuhitea CTL M LD, i ROR OO, REARTE
(ClernRo0he Gl R SB. SERs SRS, oo QRaoRa0IIOB1E, Prefesably

R efs likdepbRIEREy ab1618d 8f cakh %c&ﬂeﬁ@é"ﬁom/@ L8 as1, sﬁ&{ ¥ mEtﬁ&ﬁ or
react |L§;§ process st
%

halpgfgy s BOENG Pb D Rk PRI eT EHe- éwﬁmttcgﬁé 4 afkylgsuch

ad€@Bgxtion may or may not require a sealed reaction
t b
one B on%”%tgrﬁimtn'% Bt IRy B il e
phengl timg/iert c dromsigion loe ther b dritiam prefereblyshahgositioer Ean R1°
m‘ME'tEfﬁ p"f‘és%ntg ﬁriE g/) e‘f&hﬁlg if \EI?\L eBL ﬁcﬁﬂldno %ﬂfR? 1%16&%@11dently selected
af; %@é@@ﬁ&éﬁtq forg &t led plkyl tsvtimsmﬁhﬂg@wwé@gemslwh@p Khppring or

SRS S S S
)

waropheny))y4-methyibenramid ?,ms %méthyl-Nmrﬂ@‘/ banzamile: i t ut ed
by omenethefeimBodiiEas thicH g@&m ghd substfutcdamie ob et figRs,e
pilerclB) PR gl s8I BB ﬁ%tat%#ﬁgtttf%%% o blnpnes
frgrdalogen) (5.4 alksi.dyabo-substimted \GORN@ Nitro,
(CESBROGRANRGRE NRRA 0RL )y @@MQ@H%,‘@@%(@)ZRS, or

(CR10R20)y’OR13. Preferably, the phenyl ring is di-substituted in the 2,4-position.
In another embodiment R is independently selected at each occurrence from

C1-4 alkyl, such as methyl, or halogen, such as fluorine or chlorine or bromine, or

halo-substituted-C1.4 alkyl, such as CF3. Preferably, the aryl moiety is a 2-methyl-4-

fluorophenyl.

Additional methods to produce compounds of Formula (II), wherein G1 is
NH, are shown in Scheme 5 below.
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(CRi oR20)vVCOR a -, (CRioR2 q)vC(0O)H, SR5 , S(OR S5 ,

S(O2R5 , (CR OR2q)VOR8, ZC(Z)R 1, N(ROOC(Z2)R I,
WOLRG/104905( O) 2R7 , C(Z)N(Ri qO(CR qgR2q) VRb, PCT/US2006/010859

C(Z2)0(CRioR 2 q)vRb, N(R q')C(2Z2)(CRioR 2 g)VvRb; N(Ri

OOC(Z§N(R| O)(CRIORZO)va or N(R q')0OC(Z)(CRi oR2
and wherein Ra ' is G -4 alkyl,

hal o- sfibst% t ut ed Gi - af%kyl , C24a|keny|, C2 -4
al kyg - Tvegyi@l g N C5 _7 cycl oal kenyl , aryl,
aryl G . 4l allkyT, ﬁet erdaryl, heteroaryl G -4 al kyl,

het ert§€yctyl§ heterﬁi}bycﬂ‘ylp 4 alkyl, (CR oR 2 0)VvCR7,
(CR oR2 d)vSl0) m RF® 4CRi ' OR2 0)v N(Ri 0 OS(O) 2R7 .

or (CRi oy NRAR! 4 ay%%gr ein the aryl, arylalkyl,
het er oar het eroaryly al kyl may be opti onal | y
substit UtF R is hydr agzen G io al k“ﬁl-’l c 3-7 LG,

cycl oa ky C . hcyck |0H3N , . i0g

| kyl N@Eékrmam& Vet Er E M.l o al yJ)\ heI%IFg!(J:;LcI |)\ /k
or a %1 C|y|CHNO moi et®, Whi ¢h noietie? i
exclu fng, hydr ogen, RBmy alll be opt Fonal | y substitut ed; R3 6

Rd and Rd* are each independently selected from

hydrogen, C .4 alkyl, C3_5 cycloal kyl, C3_5

cycl oal kyl G _4al kyl, or the Rd and Rd’ toget her with

the nitrogen which they are attached forma
opt i M%\hmﬁAsm fscppyargien Rél & dcffermples phige metlarpdson@ude but

arﬁ??blri‘l&l&ed W‘idélltielgs{ag% QRch i N ADH Yolwgdadfyﬁ%aﬁﬁelﬁ %‘d{ ﬂhﬁﬁ‘@i
cHired R et e sl A e ettt B e 3 )1
oxiBatfmyaf-@H & gtoupE3 —GOH dell doydd By, f férrﬁdttk)yll of agpttindrk ek
(- é@ﬁ%ﬁ%é ﬁ? é’g tin%ﬁfjw tf'l @’%(ﬁ? E?U? %ﬁa'ek % Séa?%azl:slﬁ: uet @qize(llQ Zo
fuh@’e‘}bﬂ@@?nveﬁlbjl 0’64&5 ky{Schiamed: oar yI or heteroaryl C

1 6a kXing Bhghsvnes, ﬁb%n%é& Qs Eéavmggg%%en '(Eéu)e& L@Q d@q or 2),

I
OF; ge‘é" ’gl?Pl g%b‘?ﬁlrjll?la%gé‘t{?f}t rﬁe d e &egfok%%lg and these

albmuh&tmdtalleadhﬁhgﬂ thad tkadsforﬁauéh af dﬁ@mek furfcBiodal group (e.g.

cloal 7
i onpte tod piaR Hefiinond s i edipimet of e ~on
ccmmpquhdwaﬂl;BQCb}yl C 1.4 alkyl, heteroaryl, heteroarylC
1.4 ﬁeWJdBl?se\A;?? E&Qé‘[ﬁleydlsgal&fem%n{@sﬁ{tgﬁg Q1d¥f&3ﬁle]1' or‘hlﬁhgll

erern
wily ap agiie (RedVHBe This type of displacement may be achieved using

triethylamine and the desired amine R3NH; in chloroform at room temperature for
10 minutes. The reaction was very effective for a range of alkyl amines (78-95 %
yield). For aryl or heteroaryl amines, elevated temperatures (reflux), longer reaction
time (24 hours) and presence of NaH (or Na) may be necessary for reaction
completion. Use of the base could be omitted when 3 or more equivalent of the
desired amine were used. Other suitable bases include but are not limited to
pyridine, diisopropyl ethylamine or pyrrolidine, which may also be used in an
appropriate organic solvent, including but not limited to THF, diethyl ether, DCM,
DMF, DMSO, toluene or dioxane.

Method C is for the reduction of nitrile 3 to amine 5. 5 may be considered a
primary amine (NH»), a secondary amine (because of -NH(R3)) or an amine (as it

contains basic nitrogen). This method includes, but is not limited to BH; in
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optionally substituted i ndependently at each

occurrence; R9' is independently selected at each
woeewaneonce from hydrogen, or Cl-.4 al kyl; m iBCT/US2006/010859

i ndependent|y sel ected at each occurrence fromO or an

integer having a value of 1 or 2; v is_independentl|y

apRIPpiaAte ATeanICabien sedi asdhTEd DEMhiaiuenss DNFSQ rtiethdrether or

ARRYAN DO ReV éﬁlféﬁle%ddctlbﬁ reageits, 1h§uﬂ@9&%@ﬂ&ﬁfﬂ1ﬂec§t@ll@é§}ﬁ
or an jnteger havi a_ val ué

renc from n
L@&{ Praﬁf%f- &ie BRY reguireslevated ﬁaaa%rﬁwé?ﬂw g’éﬁ“&& ed
refluxéqodt inadiatingewitk Hflélﬁmahw rAagsiter eﬁimple of theytheth63is/

R SR A B R 6.

PA€bproaryl or heteroaryl G .4 alkyl; or the R4 and Ri

4 togfidigd DAL hOByiAIAIAS Y, Ofhit H‘E&hoﬁrr ?@J‘ﬁ‘ésence

ornlan unsubsti tuted Su stltute tero ycI I Ng
ob# cyrliggtion teagank (e, R &99 2ngi-RhsEIea T gheaphihieraformate
ndgi blhl@ft&'bmlitﬂé)e IPOSERED chQJ Rehsd bfa§eQﬁh§0Pfélﬂ ﬁ[b re§éﬁoﬁ1% ko

nltr en ese cl udi ng
BB el Sheh s it Pitios ko e Sapin, o

dlesa)@mpyi‘ﬁﬂamaarndmm Ipyrrelédire.t Reacsibn eal&hnta:an be DM eTHFptoluene,
oggmer G _4 alkyl, or R4’ and R 4' can cyclize

together with the nitrogen to which they are attached

t o f bemparndsniiformapleyVélae represcaigd by the formulaber ed ri ng

whi ch optional |y contains anL@gdditional heteroatom

sel ected fromoxygen, sulfurfor NRo'; RS is

i ndependently sel ect en)d Noccurrence from

hydrogen, G .4 al kyl, C2- 1I}\inyl, 52;4 alSKI)Igzlei Zr
e el ng ' '

NR4' Ri 4>, excl udi ng th? S|
S(O 2 R5 being S2H an 1S(O) bei ny SH) R O and R

ﬁ@‘r |ndependently sel ected at each occurrence from
jrogen or G -4 al kyl; RO is independently
L§8I1%@h e@,htor@awd%@thS(ém@Fa‘,r om hydrogen or C _4

L& 5¥ bhlofd, brophd ib dsloersﬂ@ Y sphected at each -
Roccurlrce)nce %grlrh % CF[ 4 alkyl; R 2is
B AGEhenteRatly v 19také' ch occurrence from
hydrogen, G _4 al kyI , hal osubstituted
In one embodiment, LG2 is chloro. IN a further embodimdnet, LG1 is chloro.
In another embodiment, Rg is methyl.

Compounds of Formula (VII) are represented by the formula:
LG,

N// SN

LA

HN™ NT S-Rg

R3 (VID
wherein
LG?2 is chloro, bromo, iodo, O-S(0),CF3;
Rg is an optionally substituted C1.1¢ alkyl;
R3 is a C1.1¢ alkyl, C3.7 cycloalkyl, C3_7 cycloalkyl Cy.10 alkyl, aryl, arylC1_10
alkyl, heteroaryl, heteroarylC1.1( alkyl, heterocyclic or a heterocyclylCq.1¢ alkyl

moiety, and wherein each of these moieties may be optionally substituted.
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Cl-4 alkyl, C2 _4 alkenyl, C2 -4 alkynyl, C3-7

cycl oal kyl, C3-7 cycloal kyl Cl1-4 al kyl, C5-7
weywboadokenyl , Cs- cycl oal kenyl Cl-.4 al kyl, arPg1/S2006/010859

aryl G _4 alkyl, heteroaryl, heteroaryl G _4 alkyl,

het erocyclyl, or heterocyclyl G _4 al kyl, and wherein

t hese noieties, excluding hydrogen, may be optionally

subsgikaBl PR ifabsutd assieﬁﬂéiﬁmaﬁ%t éo‘t‘np?ﬁh@t?&ﬁ%rﬂﬁlla .

each_occurrence from hydrogen,

hal oBugsstqpbadagent; Re is raPﬂJay Ingpothar @nmpnt B2 igchloro.

aIkynyI C3 7 cycloalkyl C3 7cycl oal kyl G _4 al kyl,

Co- cl oal Co- 7cyc|oalke

S i Knfiiet QBEE MY ey ’@P@F%%Pou“ﬁ%f’&m% it represented
bﬁﬂkﬁbnnﬁeterocyclyl or a heterocyclyl G- 4 alky

noi ety, and wherein each Bf thése noieties, excluding

hydrogen, may be optional)y substituted. In one

enbodi nent, the phenyl gTnhgyis~Squbstituted by C(Z) N(Ri

0')(CR OR20)v Rb, oM,M(R ¢ l)o(/ (CRi oR2 q)vRb, and

optional |l y anot her sugéu,(l eTHy; sRryd and g is 1 or
2. Rbis suitably as fined in Formila (1) herein.
Suitably, R ' is independntly sel ect@dmgt each
ﬁccurrence from hal ogen, G -4 al kyl,

B substituted-Ci -4 alkyl, cyano, nitro, (CRi oR2
LG?W@M@I%O@M@EZ%MD)QE@R 2, SRs, S(ORs, $(O2
RE$s arPép t{ogal R%sﬁ@u‘(e% frypf erably R is

|nde endent y sele t each occuyrrence fro -4

R3S b1- Wlagsﬂwﬁvﬁl IC3I=ﬂaF Y1§ger Ak PO AiE 1 do

chliof, IHeeer@afryb hewioasyl Co! rloraa&yn-lfew@sdychu bﬁﬂh@broéyc&&lgl 10 alkyl

such as CF3. In one enbodi nent, the Z)N(Ri

qRORISLY. 38l wheyeig pagh pf ﬁhﬁ@dﬂ@tﬁﬁ%maiph%mnona gubsmt?de

4-position or the 5-position, preferably the

5- po e to kd 4

pr ef %?%%’%Rﬁ |1§ Lﬁgtltgkedoag '&?ﬁ%%dyhérag %—'Sl c%?rﬂ)lognast of Formula D.

i ndemeancembddymeet| oefctheeﬂaent@adlﬁbxswhturenhearfoﬂmmeﬁlbodment Rg
1s%é‘€bf§blz If %JthéiseanHMént 1062 RAhRE8 R g fs%&h?ls ahd RSN A Or

l'orine or bromne. Preferably thée aryl is

omlomklhwhstmmd phenpii azol - 2-yl benzani de, N-

( 4-f| uorophenyl) - 4- met hyl benzam de, or 4-nethyl -

d | th nbaqdi t th
i ngf%g gﬂ%@?ﬁ@%ﬁ&&&%@ lal.vg g ohe'rfggfgl wpeéérsgemv} i {o
Séhehliqdlﬁgaehyv ,Bb makaigk tﬂnsfomatlmmdﬁaamiﬂmmﬂwf Fetealh €UIIBtto a
eac C [
ofioing S Ep IR 2] SRR How Gebinsd af LISY and s o

g) v' NRdRd%

Scheme 6

H LG, LG

o W Method J 2

e o N

N
HaN I ?k l )
>/~—N N S-Rg )\ /)\
| 0 N N S-Rg
O R3 |
R3
13 14

Method J is for imine formation to convert compound 13 to a compound of
Formula (II) wherein m is 0, compound 14. This can be achieved by following
various strategies known in the art. Strategies include, but are not limited to treatment
with an acid including TFA, HOAc, HC], H,S0, or a Lewis acid (e.g., AICI3). This
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(CRioR2 gq)v C(O)Ri 2, SRS, S(ORs, S(O2 Rs, or (CRi
OR2g)v' ORI 3. Preferably, the phenyl ring is

waleosnbtituted in the 2,4-position. I n anot hePCT/US2006/010859

enbodiment R ' is independently selected at each
occurrence fromGC .4 alkyl, such as nethyl, or
corietsimnma taghire slevhtad tanmeerasnres ke @ heag, solvebt milunanicorwave

1&@'1&1052/‘9134@{’6&‘%% (f?gamé s@ilvﬁr)f% (e, %T]EF a@Hﬁ%@ tf)ﬁ)feﬁé BBy
|

oro
- chlorophenyl, 2-f|uoropheny| or
2 nethyl -fluorophenyl. Anot her aspect of the

i nveption i t he Ss to nds . of

For mapaop i abmiis S TEE RO S L S BEHB ) By b8 made by
reagtang the gompewnipbusiog Methad Irad des¢iibdd)helas. Gefnpoent] 4 may be
ob¥afngl Brol édnﬁﬁduﬂg 13sH r{% 1\%&188 s%géﬂbeﬁ LBG 2 I nc,

or ganocopper, organotin, or o her or ganonet al lic
reagents known in the art to afford a cross-coupling
SEapdret of the desired R noiety in the C4 position of
the teppl ace yi el di ng A cqa"pound of Formul g, (1), This
coupl i g reactlo erforrred ut|I|Z|ng a;fl or
het e gyﬂﬁn@ ( RLiﬁ‘BL,,

Rj - Zn- anocopper e (Ri) - & g,gh\otl n
(e.g. %R -Sn(TH | Ru-%ﬁ((:lﬁiz CH2 CH3)3 NT Bt h
organomet &l | i ¢ reagent® to afford the crcbs%coupl i'ng
product. The R aryl and heteroaryl noiety i'8 as

def i NeethddI isHor nneh dorfriatioh ¢ ednvert Ufto t1Be Tiéssiandd aahigledby

fc%@‘x;{ﬁgoﬂaa;ié@es%qugsg%ﬂlﬁﬁeéﬁ e art. R%ﬁ%ﬁ?&&s m@ﬂ_d%anat are not

hmitg@mmeaﬁw(r@v@h suiRb YSWP@HBW ISORVaT@t% GIM}@S@]IS@ZHCO (or
MetSINIo) 1ﬁra Ifd'if%rorga[ﬁé"&q{?&ﬁ alykh &s foRR48 Theth$leROEhloride,

bl e, t hi di | pr epar éd
CHGFORRT, biiste.oh JpdiexFih ABUATAL MOl 3a-RURSEh i gy sich as
tn'Et}g&aemhy,nﬁsOpaﬁlpyloaﬂmamgler ekt ﬁﬂldmtbylheadtﬂ@ﬁ vii8Earfionia
opriate,.sol v nts include
o0y P B8 Wi Bl TRl P 2 il st or
othkit chiab formpatel ém ae approtih esganie, sokylemy buchtdsdolnenes ntethyliéngl
}Hﬁﬁ(ﬁy Ichl%fd}&rm qen?erféo'f'ﬁ![?nﬁ&aﬁ@ ogéoﬁ"al?v%'ﬂyﬁ ﬁoﬁ lﬂﬁEl@ hlllc

¢ou react| on

baseeweh abirist yéaamapmsepr@wlmﬁhylwr@, RAidnSy y dellow OVﬁﬂichY treatment
wﬁnwy@f NH4(M;1) U&eoy ﬂéb'étlo%rvﬁtlﬂgtcd)%l\ﬂfé {2 ‘th(DzEt) nag rotic

ort etlr a ve tsrulc hen l ho cfll%rld lh&’oro%o%)n benzene THF,
Hijgedsy

hexane, optionally with a non- nucleophlllc base, such as triethylamine, diisopropyl

ethylamine, pyridine followed by treatment with NH; (or NH4OH) or reaction with
NH,COs(2-Bu), followed by reaction with ammonia. This reaction may, or may not,
require heating (e.g, temperature between r.t. and 250 °C). The heating can be
carried out in any manner and may include the use of an oil bath or microwave

irradiation.

Another aspect of the invention is a process for making a compound of
Formula (III):
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Pd(dppf) 2 .The reaction tenperature can be varied
from-78 0Cto >100 0OC, i.e. reflux tenperature of the
W@ i0eamo17 Al ternatively, this reaction processPGL/ERMNEY10859
be perforned under suitable mcrowave irradiation
conditions, if negded. This reaction , Or may not,
require a seal ed eacti on vessel and tihe internal
pressure cape v&ried fromone aCgospbgre to 100
at nospher €3. Su’tabl’l‘i/, the R n@fety S gré\‘ defined for
conmpounds_ef Folmul & (1) herei/nC In ne odi nent ,
the R no®tyN;s an“optkonal | pSubsti t UnEd “axyl ring,
preferably allghenyl ring. In anotHer enbodinent, the
phenyl ring i substitutgg)&y C(ZFN(Ri 0') ( CR@RR0) v
Rb, or N(R q')C(2)(CRi o g) vRb, and optionally
anot her substituent (R '")g, and gis 1 or 2. Rois
wisareinabl y as defined in Formula (1) herein. Suitably,
b ok S hdependent |y sel ected at each occurrence from
G gl%Héﬁngq% al kyl , hal o-substituted-G 4 alkyl,
G2 1pdpid or pittagen; (CR gqR2q) v' NRdRd% ( CRi oR20) v' C(0) Ri 2,
( d( P . (CRioR2 g)v' ORI 3.
R)@B@Plorébt%)lﬁ% iodS(dPc gg%)&g?‘éh

Prefera “Isin tly selected at each
ang yegrgie feandf Roere e dafingdiappye foyshmpeundstofyormela (1);
coltprREBFeacting A BmpbhttPs1 AE f | orine or bromne, or
hal O?Igug%tigutg&dpa -4 atflky(?}?m?uch as RE3. In one
enbodi ment, tHe C(Z)N(Ri ¢g')(CR gR2qg)v Rb, is
subst it we s3he phenyl ring_iz€s{ heC4-position or

t he 5-Gﬂositi on, 'f)referably th "IZS-po itioh. If an Ri

moi et yCi s esent, it is prefecabl ylin td)e 2-position,
and "“Ngs ihdépzéﬁ@mﬁby séd@ct at Néaéhs@oBgr ence
fromd I al kyl, such as nethyl,, or hal ogen, such as

fluorine ot chlorine or BB ne. %’r eferably the gIy)
is 4-nmethyl-iV-1,3-thiazol -2-yl benzam de, N
(4-fl uorophenyl) - 4-net hyl benzam de, or
whergat hyl - i V- propyl benzani de. I n anot her enbodi ment the
GIPR&Y] of WAY IS substituted one or nore tinmnes,
referably, 1 to 4 times by R ' and R ' is
G2 i $aiPeRERIIaEeRe| ect ed at each occurrence from
Rxhiglchiges) bréno,dodd, oy l0-St@),oFsubst i t ut ed- G - 4 al kyl,

REITGRISE L o0 e (S g a0

m Rraafintegld havidghevabieestyl, of 2ng is di - subst | tuted in the
Rt e T
moiety, and wherein each of these moieties may be optionally substituted;
with X-Y wherein X is Rp, OR»>, S(O)R2’, (CH2)’N(R11)S(O)mR2>,
(CH2)p’N(R11)C(O)R2’, (CH)n"NR4R 14, or (CHp)yN(R2*)(R2), or
N(R10’)-Ry-NH-C(=N-CN)NRqRq’; and Ry, Ry>, m, n’, R11, Ry, R, and RqRq’
are as defined according to Formula (I or III) herein; and
Y is hydrogen, a metal, a boronic acid derivative, or a trialkyl tin derivative, in an
anhydrous organic solvent which does not contain a nucleophile to yield a compound
of Formula (III).

In the transformation of (II) to (III), when Y is hydrogen then X is the following;
a) X=OR9y’, or X is S(O)yyR2’ (and m=0); or
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Cl-4 al kyl, such as nethyl, or hal ogen, such as
fluorine or chlorine or brom ne, or

wh20oeA89bst i t ut ed- Ci -4 al kyl such as CF3. Pr ePer/akiog6/010859
t he aryl noiety is a 2-nethyl-4- fluorophenyl.

(11 B ReicEN RNl TSRS ™

bel o(/CBQ}I]leNRA;B.IWNGHZEﬂNE #v)iaad horO;0enver si on of

l1to %éi

[im ?)Z)é E)é congz—n CE%O\%F %&@%@o\k@gﬁé&’ an)t’ and

treaMﬁN(M@h@lﬁ(@imlandml‘fﬁl de (SOO 2) [e.g.

Sant ) 1971 445 53

or ogjllgg??%ﬁ@ymldj)—b roup to }\%@{fqgl I ov\Zed by !

f o r mht the ran$foemgidnnai(Il) wrillde wheCONB2)metald sucheatligvig, or any
pggaﬁzm%'l B?‘MG&II% Qé tﬁeﬁ:%% 119\91 tilized to

gr o 0 eetata 8ok Corneylpe &é’e rtee b0

alikpl, ary{, carle,’)l 103&11{3911 ]s@mfnenyb hetrararjddlll pglelkgh detetdeyclic, or a

h&glloeg%ﬁ?:dfgiogﬁ(%léjﬂ ]ﬁP,B , or -OTf and these groups

can ough the transformati on of anot her
f uncin the adangfonugionenfdll) to@H)), e &1 s @wiongni¢ had BI(OH)S or

[l k .in.th (8. Gy L. t f the -CH
oSl RS OS] X B Rl ERES Tor sel ect ve
di sphlaXeRenandR)s aiylabheterdagghyde 1 or ni t rile 2 with
a%ﬁéﬂ?ﬁ Q%@al%nderﬁgﬂl% Eﬁfﬁleasggl '?'h may be

achieved usin amne a SI re am ne

R3NH2) X1 Roh Bﬁ%ﬂwﬂ,alfhp@mWXenperature for 10

m nutes. The reacti on was very effectlve for a range

of al kyl am nes (78-95 %yield

het efdarepperinsd hat for F@nmt@ds 9’&%@@%@ (H)@ ({IDé’F}Fe@)@'l is NH, the

nﬂt@;@&?fnaﬁl @8&d foe grbiEBed 4AddrRtHLErdRBAJIALAS ANE theffdePpldibcted
% f 21 g@é} e necdgss y for reaction corrpl etion. Use
{r the, g Ot 8 958" Ui tt ed when 3 or nore equival ent
of t fike desidr@d caganiesobemes inclade, btt emos liintited teCHaCk s

cﬂl?ﬁ)lf({ijlgnm tCI\"flrb%nQe%te ’Hgfn ﬁe?cg V\% %t}ﬁ/}/&lhgll ?ﬁ%—bﬁltgi ﬁx%é,?&ﬁér

yrrotl
DMS@@‘BP\E]O&HMD@WW gani ¢ sol vent, i ncI udi ng but not

I'im tl"ﬁf?s rEtid i maydrei Mot Bldage hew (e BVEemPRYEGre BMve@e:.

of xane.
and 300 °C) and the heating can be carried out with, but not limited to a regular oil

bath or microwave irradiations;

This reaction may or may not require the presence of bases, and the bases
include, but are not limited to triethyl amine, diisopropyl ethyl amine, NaH, n-Buli,
tert-Buli, tert-BuOK, Li,CO3, CspCO3 and pyridine. It is recognized that some of
these bases will be incompatible with the organic solvents specified above.

This reaction may or may not be carried out in a sealed reaction vessel and the
internal pressure may be higher than one atomosphere (e.g., between 1 and 100
atmospheres).

This reaction may or may not require the presence of catalytic amount of
catalysts containing transition metals (e.g., Pd, Cu, Ni or W). These catalysts include
but are not limited to Pd/C, Pd(PPh;)4 and PdCl,.

-53 -



10

15

20

25

Method Cis for the reduction of nitrile 3 to am ne 5.
5 may be considered a primary amne (NH2), a secondary
wa@pioeeoObecause of -NH(R3)) or an am ne (as i tPCDOSBENNEIE10859
basic nitrogen). This nethod includes, but is not
limted to BH3 inappropriate organic sol vent, such as
THF, ADOiler aspeeia ¢he iDMBOonds e progkssdohmakiog aciompanad of
FSANBS (1 g[yltabl e reduction reagents, include but are not
Iim'tg to NaBH4, d,AH or DI BAL. Methodgg may require
el evat ed tenperat ures (e.g., heati ng, rlef | uxi ng or
i rradi ati ng % 4erovvave) Aﬁg *anpl e of the
nmet hod is%ﬁydro nat on (H2) the;ﬁraes ce of
transiti opgyet cg., Pd/C, . 6da 2) .
Met hod EDlSJE ot (/ec‘%ad i zati®@h OWN5 1762 Xhi s met hod
requi res the Hresence of a cycli zq%l on reagent (e.g.
CDI, COd 2, tr?-phosgene(lllpor phenyl? chl or of or (tHh)e
met hyl chloroformate). Presence of a suitable base nay
hel p the reaction to go to conpletion and exanpl es of
wheréitbase include, but not limted to triethyl anmine,
Gl @garoggmﬁ .et hyl am ne or pyrrolidine. Reaction sol vent
can DCM THF, toluene, DVSO, or DWF. Conpounds of
Gﬁé?ﬁhﬁ@i“(mwgenare represented by the formula: wherein
Rk @cHISroChlogioR iode! 610- s ;or 0-5(0Q2CF3; LG is

|oro, brom, iodo 2CF3 and is a
resg h%ﬁlgﬁ? 97 b &g Begiaedabov ﬁf?%ﬂ qeppoungs né»%lfo@llhent

idiffe ehttist cdn&po@nﬁ@ftlﬁetbnﬁﬂ‘@odl minet, LA is
ch oro. In anogher enbodinent, Rg is nﬁthyl Conpounds

of Formula (VIl) are represented by thle formula:

wher ei g £88 sCchl oro, brom, d QEONCF 3 ; Ry is
an optijonal [y subpstituted Q. \ alkll isad_io
al kyI oach ckoal k C3.. 7 k kCy . 10 al kyl ,
aryl O7aryNc i N al k%ﬁ% m'ﬁeter@arles het roarSW)@] g o

al kyI hegerocyclic or a heterocyglyl G _io al kyl
moi ety, and wherein each 00 these fieties may be(lla)
optionally substituted. Suitably R3 is substituted as

ef i ned herein for conmpounds of Fornula (1).
wnerein

Gl is CHy or NH:

G2 is CH or nitrogen;

Rx is chloro, bromo, iodo, or O-S(0),CFj;

Rg is a C1.10 alkyl;

m is an integer having a value of 1, or 2;

R3 is a C1.10 alkyl, C3.7 cycloalkyl, C3.7 cycloalkyl Cy.1¢ alkyl, aryl, arylC1_1¢
alkyl, heteroaryl, heteroarylC1.1( alkyl, heterocyclic or a heterocyclylCy .1 alkyl
moiety, and wherein each of these moieties may be optionally substituted;

with X-Y wherein X is Ry, OR9’, S(O)yyR2, (CH2)°N(R11)S(O)nR2>,
(CHp)p'N(R11)C(O)Ry?, (CHp)p"NR4R 14, or (CHp)y'N(R2?)Ry?), o
N(R10’)-Rp-NH-C(=N-CN)NRgRq’; and Rp, Ro>, m, n’, R11, R1¢’, Ry and RqRq’
are as defined according to Formula (I or IIT) herein; and

and Y is NHp, NH(R1¢), OH, or SH, in an anhydrous organic solvent to yield a

compound of Formula (III), provided that
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In one enmbodi ment, Rg is nmethyl. In another
enbodi nent, L& is chloro. Another aspect of the
W(i)mﬂeMM%m are conpounds of Fornmula (VII1I1) repPE€EESL006010859
y the fornula wherein L& is chloro, brono, iodo,-

I bst |
5‘9 1 iy fgedh iur 10 By CayerBlaor, C2r
Cycl Oﬂﬂdaﬂfkyla(ﬂcyl& QyBlakyiCy . 1grajity], ImterddEyl, heteﬂiakﬂcl 10 alkyl
het eﬁé)[aroxi, ael‘ié?éf)mﬁ}le 1(9?&'11@fj het erocyclic or a

het er oCycC and wherei n each of

tﬁ’éé@s'@ﬁe ﬁmﬁ(@mﬁmﬂ H N (B uoIE(@Roed CHa: YR 4,
ﬁi*)%’lﬁ‘)?dﬁzluf(ﬁgnmna%f isnediangi m for conpounds of

Formq(I: an"enbodi ment of the invention L& is
chloro. In another enbodinent, Rg is net hyI. In

anor gﬁ% %ﬂige%g benc %ﬁen{ssinﬁﬁﬁe‘g rbghargaot fiiE Ey 5éﬁd

chiprofaien G bbehbontrpbTHEraana, REyhebe! e belabmetishe
DMS@CIDMI&monlbeﬂleQDMF QacBRke tbhuend, hadsthpLppidlRIMO br é‘wxane
For VI 1) to a conpound of For nul a
or(aw g%%foé’lq{ rga'r‘? Rldefined as L&, and me0. Scheme
6 13THi4 rédetibiochay or snafyaiot relqhmehéemmglﬁé B0 tenbmergioreketween room
teg‘l TReHadd goq%ﬂfﬁqwg&%ﬂgg a[H'ilacf‘ouét'vlf% \ﬁﬂ?ﬁc‘?ﬂ 1iRd & a

can eved

reguler @mngatbtqrmle@vwe keraskiations; t he art. Strat egi es
in C' PEig areééHBn ﬁfazggﬁ{ay n'ometqﬁﬁie R ﬂrés%ﬁ&é@'ﬂaség Eu'fﬁ 8 basdsd

d| n SQ4 “or e.
in ut b s by r&ﬂgsﬂﬁpmﬁee%qpéow 1 6] wine o Nt i B,

teﬁeBwa[ &WB&SK( £i,0Q0;, h@&log aiid |pyﬁd111her &fis tecogniv&l thupsotne of
irradiati I.N_anpropt an|
th I LU inp S A P R B G G i v
Corrplihm deactibn Fay wo ey (00t bé qar(lecbmpionl adedled regethareesFl and the
&n | I
e e e ey (i R RASTRAE: €, oot Ko 0o
ﬁﬁ'&‘u‘?ﬁd 1 using Method B as described above. Scheme 7
This reaction may or may not require the presence of catalytic amount of

catalysts containing transition metals (e.g., Pd, Cu, Ni or W). These catalysts include
but are not limited to Pd/C, Pd(PPhs)4 and PdCl,. It is recognized that use of these
metals is generally not needed for simple transformations.

Exemplified compounds of Formulas (II):
4-Chloro-8-(4-trifluoromethyl-phenyl)-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-

7-one; 4-Chloro-8-(4-trifluoromethyl -phenyl)-2-methylsulfinyl-8H-
pyrido[2,3-d]pyrimidin-

7-one;
4-Chloro-8-(2,4-difluoro-phenyl)-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one;
4-Chloro-8-(2,4-difluoro-phenyl)-2-methylsulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one;
4-Chloro-8-(2,6-difluoro-phenyl)-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(Hydroxy-hydroxymethyl-ethylamino)-4-Chloro-8-(2,6-difluoro-phenyl)-8H-

pyrido[2,3-d]pyrimidin-7-one; and
4-Chloro-8-~(2,6-difluoro-phenyl)-2-methylsulfinyl-8H-pyrido[ 2,3-d]pyrimidin-7-one.
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waoedobAewtabl i shed in the art.

Method | Method | is for urea formation to convert 4
to 13. This can be achieved by follow ng strategies
Strat egi es i ncl UPET/UB2006/010859
are not limted to reaction with suitably substituted
i socyanate, such as C SO2NCO (or Me3SiNCO) in a
Ex¢mplified compoundsad Fosmula dIbh as t ol uene, net hyl ene

2-%ﬁ%&ﬁkﬂﬁyd&?&mEtﬁﬁrloétl_??lﬂﬁ%%hlo%a@ﬁ%@&@me@x?l irgﬁaeﬁylﬂ-xH-
w th a non-nucl eophilic base,. such as triethylam ne
di | s@ﬁ}d@ﬁ%»ﬁ-dimﬁwl m—%—epe;ﬁyfﬁmwa-hxdévxmwlrﬁi{fhsfl@am-én
Chotdr8 gppatiflaororpheidy®-8Hr by reaction with Cod 2 (CDI,
tr . ar,. met hyl chl f t th
et PSR DRI 280t o or gani e sol vent . such as
t ol uene, nethyl ene chloride, chloroform benzene, THF,
: : ) L

BRI DRPLIRE IPFgfinkia (B AP BF bF BRLML il e pRbtelhes
deseipedearibindlydeat ment with NH3 (or NHAOH); or by
2-(Hﬁﬁbkganyavf)kﬁnghﬁ%hﬁaﬁlﬁfot)@L@%&hﬁsﬁlﬁr?]@l-@%gﬂ)h?(4-_ ;

organic solv S as tolu , e ene “chl ori de,

ont ofeern Bt S R A B SRR et y i ch a
2-(idydroxig-hpdrpkythéthylealsdamiied4-@ anéthyletlfadybphers])-8-(4-

dii so. Lam 88, .. D - I d t reat ment
¢ R IR SR B 0P il RS ! B
2-(Rydrexetydrgxyraelbylrashylewine)-drhsnylaS-(4rtrifinoremethylopheng)-SH-

or -dgpgg,_dl_]g di@nbeaki Ng (e.g, tenperature between
r.t, "an 50 .. The heatin n be carried out in

Z'Wrﬂ@ﬁ ro’é)"raethﬁyﬁq?ﬁ%mﬁ’@é'%(%§%§§QP}E?PYQT§‘@TI bat h or
m crieflavnetiiyldhaiy poH-pAfidb 3 -dppyraaidi®l-dnee i nvention

N T e I —
Rx i@enﬂl)@fbpyrtdo&rﬁ)-:d]pmnﬁ,dim%oﬁb S(0O 2CF3; and wherein
900 B o S0 e pRIGTof ol
whe rtgiflyoxgmetiyl-@henyd}-8ppyrido[2,3-d] pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(2-chlorophenyl)-8-(4-
trifluoromethyl-phenyl)-8H-pyrido[2,3-d] pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(4-methoxyphenyl)-8-(4-
trifluoromethyl-phenyl)-8H-pyrido[2,3-d] pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(3-methoxyphenyl)-8-(4-
trifluoromethyl-phenyl)-8H-pyrido[2,3-d] pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(2-methoxyphenyl)-8-(4-
trifluoromethyl-phenyl)-8H-pyrido[2,3-d] pyrimidin-7-one
8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(3-
methylsulfanyl-phenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(4-
methylsulfanyl-phenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(2-
methylsulfanyl-phenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(3,4-
difluorophenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(2-
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& is carbon or nitrogen; Rx is chloro, brono, iodo,
or OS(O2CF3; Rgis a G _io alkyl; mis an integer

whaoosngioar val ue of 1, or 2; R3 is a G _io al kyPCT/US2006/010859

hcycl oal kyl, C3.7 cycloalkyl Q.\Q alkyl, aryl,

arylG _io al kyl, heteroaryl, heteroaryl Q io al kyl ,

het emeBpayphenh-Sil-hpido{23ydpyimidin-d-ope noi ety, and

I

8. gggxgppaﬁﬁ@ﬁnsﬁ) i{ﬁﬁ;@r&@ Phy&%@ﬂmgz%m%) 4y a-

S( O) mfpxyph en(ﬂ@rféi pridalg.gid ]Pyjrg{l@}n-%onz >, (CH2 )n
8~(VGRY: flup o S IRR)-2-(2-ifdrxy) hydiBd§héthyl- &hyléﬁlrﬁ))-)éln(Rzﬁ‘ileFrgl)
> 0 NH- R R d

)(Rﬁﬁa%’hdoé%ﬁyéﬁy&"}ldlﬁh 3’?’1%C(RqRq areqag deI?Inned
8-iﬁzédbuﬂhung>-plwnyb+ﬂ°f@ laydgoxyet-hydroxyhethgi-cthylaminoy-4-&-biphenyl)-
hydr?%j;ﬁ/nd 3; nAdo. ol ¢ acid derivative, or a

t

tria vatlve I'n an anhydr ous organi

8-&%H@ﬂpomlmywe@ -skoxyohhdrax et @qunnm@)t%(zyﬁobﬂbm-

a co yiahifii-@-onk! 1) . I'n the transformation of
JeriY uagﬁ %Y&%@Hz%réf ol PG Rebylinsming - Guay¢-
or b) bijhéshy()BR2-pyridCR-OPKEMdim7Rhe , (CH2 )n ' N RI
8 919 g[g)ﬂﬁgro ?h&%%—@hydﬁ%—ﬁydr?%%l @Q&%ﬁ gé}g%
OR2 g3t aophyryd)-8HryrdolR,3- dlpyomuding-oge is N(Ri 0 O Q
8 %ﬁ @lji@lua%ﬁsﬁgﬁ }& - PMH?&}XI h$ardkFhe@ - &ylammo) (4 ﬁ3)— ‘o

ransf orimation of
(I I |§hlomb?rly® Iﬂg P&“éfﬁﬁzaﬁ d pymfhas?-%e My, or any ot her

8-4p P iBlnb - gheigt) - (ZDIIIydiF@;tyﬂl -hsadmﬁylﬁath 1-&tRylakindy-4-(3e
follﬁr en}%ﬁggi’]r Rz[g 11%Coalkyl C.7
cycl BiRhertbte niiian Bierti Tamey  aryi
842 ¢ T lubw-phidayl);2-(2ehehragr ihydioeyeetbsi gthylanlnocbdaﬁkyl
i A e T
Sﬁ%ﬂd?ﬂﬂﬁoﬁtﬂ@ﬁn}’k)é(-@b 0%t -Iamr@ﬁwae skethylaeinQ) - ves;
thendmubﬁ)ptheﬁyﬁ eHLNdBR, Bl prinfidin-R68e R2= aryl, or
8 I&e 6%’1%uo¥o phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(2-
methylthiophenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,6-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(3-
methylthiophenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,6-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(4-
methoxyphenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,6-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(3-
methoxyphenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,6-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-phenyl-
8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,6-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(4-
methylthiophenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,6-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(2-
methoxyphenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,6-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(2-
hydroxylphenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
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Wien Y is a trialkyl tin derivative, such as (Cl.4
al kyl ~Sn, then a) X= R2, and R2= aryl, or heteroaryl.

w0 20068049¢T0Ogni zed that for compounds of For nmul BCT/U$200€010859

(I'1'1) when d is NH, the nitrogen may need to be
protected under standard conditions, and then

8-§& pridifluetocphenyher Crivdrexyahbydoranetbyl-cthgamino)de@- The

anhygyduiey | SHARNISH-p R DB hiishiddiey-dpgt are not
enzene, THF,

limted t | or of CH3CN,
SR et LA ORI b EHA A Sh e DABAAR
DVF hﬁtﬂoiﬂﬂahﬁﬁp&8fﬂb?ﬁdd{@@&t]%ﬁ?nﬂﬁ¥7%§rmy got o(r) eggi) re
T, er.at.ur wee [, an
s LER o Ry DEORRIEL Ep S G  do 8o
| i mi methytsolfenylplpnyBrSHopyrided? B-drpyninddiovigoee
! eayiso ey A : ' e th
8i%%’22‘%ﬁaé“‘)ﬁffh%ﬁ%l%é?'*%ﬁa”fe”aféﬁ%@%%ﬁ%%%%%%b@?%?éenot °
i i mé@lﬂsa fonylehanyD-Skhpyedol 43 Huprispgin-Eeng|  ani ne,
S-mﬁ%ﬂu&idﬁﬂhtenyl@zt@%}qutEh&dr%th%&%i@ﬁé@ and
ridipne | re | Ze al sane,.0 ese ases
Wil mB@Y{SH#%%&Wﬁ%PWF%[%g"Q PYHRIENT5P Nt 5
8-6h6difluem-isoyly-4-Fhilwro-Qantthylrplreayl )@ (2reydromt 1 -hedroxymethyl-
i i i | "and th
Cnt crinfitio) S Ay R ER B bR HES o0 o b pher ¢
3-(8-(36;diBearqplesny -2l ig0darohBsihethpldyminghi oxoea8t i on
Sy AR, SR S A RIEA TR KMALLS pfbenzamide
3-?%?53:@%{%1&1@20%13 ﬂarﬁijm}«?r{%égdi@a?rgp &Y-T-A%Paee’-But
are Weﬁhh}{:dwp'ﬁ/i*iﬁﬁdé [G,?Wp@imﬂﬁﬁ%ﬁ%%ﬁh?-ﬁ@ﬂ@d%ﬂ@&ﬁﬁé; ; Or
e Lnventi.on a 0GESS. r Kl n a. ..
o BRATALRtal EahmAR P Rl ey B O Bion L AR B dBivae

thergoH or nitrogen; Rx is chloro, brono, iodo, or
O S(O 2CF3; and wherein X and R3 are as defined above
for conpounds of Formula (I11); conprising reacting a
SysheficB¥amples he for nul a

The invention will now be described by reference to the following examples
which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. All temperatures are given in degrees centigrade, all
solvents are highest available purity and all reactions run under anhydrous conditions

in an Ar atmosphere where necessary.

List of Abbreviations

EDC: 1-(3-Dimethylaminopropyl)-3- dppf: 1,1°-Bis(diphenylphosphino)-

ethylcarbodiimide hydrochloride ferrocene

DMAP: 4-(Dimethylamino)pyridine DMSO: Dimethylsulfoxide

m-CPBA: 3- EtOAc: Ethyl acetate

Chlorobenzenecarboperoxoic acid

THEF: Tetrahydrofuran DIPEA or DIEA: N,N-
Diisopropylethylamine

DCM: Dichloromethane SPE: Solid phase extraction

TFA: Trifluoroacetic anhydride MDAP: Mass directed auto preparation

HATU: O-(7-Azabenzotriazol-1-yl)- HBTU: O-Benzotriazol-1-yl-N,N,.N’,N -
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wherein G is CH2 or NHH & is CHor nitrogen; Rx is
chloro, brono, iodo, or OS(O2CF3; Rgis a G _io0 a
WO kopbi104917 s an i nteger having a val ue of 1, 0rP(_21‘/USB)0$/$10859

a g.io alkyl,

r\l leasl

C3J7 cycloalkyl

toarnar \l

cycl oal kyI q _

Foar 1 \ f'\nl |/\l|

Ql |/\1| Qrul
] AT

hao
o r\yl ) Ret-eroat

Mz‘éNeNdctgtrdm&th}dmroalutret erocycl

h%ﬁﬁ&!oBh&%ﬁQteOf these ni et

ot st v
] ||\4L\4 U™ |‘y|\IJ- WII] [

y&tﬁ:ﬁet}mlmhkm noi ety,
Gy RGARHAna! | ¥

.l.l —N NL
SUUSTT T UTTU, VaSE V\IIICI CI

N&: & lqﬂquccmlmé(t@I—IZ )n >N(Ri i

LLIZAYLIRS)

By hﬁmﬂoxybenzcumzole hydrate

DME: '}W?i'(a& oﬁ:ngrg%de’N( (s CISZ)
R2 ' n' Rn. Riq

E{hPII\dR%h ‘f’re&sﬁ}é LQ(%'Q )n N d

Ghrornata glFQB are_as

Imflédpe@bﬁa&@n@il ng to For mu

n\ﬁlmglrarl I I) her ei n; and

Dggd Eee NHRI Q

Lﬂﬁtetsl ded thata) X is R2 and

E 3 E or S 10 gn anhydr

ous
(1),

Rbli molkydr ogen, C] io

7 cycl oal kyl', C3.
mi }’;‘H]l,l-l’llj\erg, |/\l| an oLna}'lyl h\

7 cycloal kyl al kyl, aryTl,
2O o ol

| —a—al lev]
oAy

mlgemdhgmynsl [ c or a heterocyq

loyd &juivalerad kyl © or b) X is

(GBI N(RlO)S(O) mR2 >,

g'/ ANPRADT A ' NPT

%gn N(Ri O' )C(O)RZ' ,

(. OCL1D
NI\ T\1L, \\./lIL }II I\I\

Tor
rigmoent tempetaiime 2. The anhydr ol

2.1 \ F\IF\INI n!
JAMAYES LA t D

Jsmmmmwxmg:pcsm vent s

ed,\réahﬂgﬁntsbm are not |imiteg

gs , chl oroform CH

CN—enzene,—THFE—thexane et

I,
dpafEhyt et her, DVBO, DVF and

blﬁﬂhﬂféﬂ?lphwﬁﬁ{o%ho%r ol i dif

ilﬁla 19’}'&[ ter l'IIXle\

ers,

tséﬁﬁu%ﬁﬁ@ate@I\/F acet one,

e, or dioxane, or a

cnn|nat|o or m xture ther
NME=dgpethglZripysoliineneny (o g

cOT . NS reaction nmay oOr

roomtenper ature and 300 00

LESS Efpetinenial Condition | ome.

Luqm;d(]hoctmatmaphre t he presence of bases,

g., tenperature between
and the heating can be
mted to a regular oil

This reaction may or

and the bases

tetll (L)Ig(ri‘o pgﬁﬁnaﬂgg F@%#Istteh‘mﬂlgglCLOI Oté FSMPM er 34 Bffal UV detector
Autosampler eap CTC with a Valco six port injector
Column: Aquasil/Aquasil (C18 40x1 mm)
Inj. Vol.(uL): 2.0
Solvent A H>0, 0.02% TFA
Solvent B:  MeCN, 0.018% TFA
Gradient: linear
Channel A: UV 214 nm
Channel B:  ELS
Step Time (min)  Dura.(min) Flow (uL/min) Sol.A Sol.B
0 0.00 0.00 300.00 95.00 5.00
1 0.00 0.01 300.00 95.00 5.00
2 0.01 3.20 300.00 10.00 90.00
3 3.21 1.00 300.00 10.00 90.00
4 4.21 0.10 300.00 95.00 5.00
5 4.31 0.40 300.00 95.00 5.00

Mass Spectrometer:

PE Sciex Single Quadrupole LC/MS API-150
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tert-BuLi, tert-BuOK, Li2C033, Cs2CO3 and pyridine. It
is recogni zed that sone of these bases will be
w0 pwenpati bl e with the organic sol vents speci f PE€OUS2006/010859
above. This reaction may or may not be carried out in
a seal ed reaction vessel and the internal pressure may
Pdlerillyi gher t hanPesiféveat onosphere (e.g., between 1 and

Bl ARSRBer eshflelhi s reaction may or may not require
e presence of catalytic anount of catalysts

containing transition netals (e.g., Pd, Cu, NN or W.
Ga'ﬁt&aBPﬁﬁkdﬁﬁfgts i ncl ude but are not limted to Pd/C

Pddl 2. e L? 4{@
t hes %% Jpasgn]etgc Wg? FR?C at ZélSlng ona
Brukeind EAORwpeerosmetex &I fis é@lt@mbbmmSmoD -dalisas

heé(hdléutenodlmethylsulfomde and CD30D (or MeODg is tetradeuteriomethanol.
Chloro8(4tr|fluororrethyl-ph 2- et hyl sul f anyl

Chegch@})ﬁh}f@oqrgre@oa]‘;cbmpams denmiliion (®:downfield from the internal
stfirdefd t@fr&ngﬁlﬂlﬂﬂﬁr{d (VI 2HBS RXAR solvent. Abbreviations for NMR data
are E%ﬁ)i%x&)s §= smgpe¥ dS = ldglllbqgtl t§ |t_1|:1p1<raty{1| dqu[algtet3 }19] ?r}/l{lt!lgl]etd Id(ri] =
dotibleh bbdaubBets, 21t 4-ddiubletiof tﬁplﬂt\@ ayp Fapparedthyt S brdadny indithtés

g AR Bt B e T8 s s sy Pt e 814
ingtrungRsft® uging Jetegtrpstirali (ES) immeation techniques. All temperatures are
reflorfddlif rd@gl%ei @elbiud] DhRP Lo RRGHYY ard ad BBy bath RO X Cs&H R

éd% E@@FBW %%él;nﬁ%{%wwﬁwt%ﬂ%)l%@m or o- 8- (2 6-d
| fl uQﬂiaQteBIIilSﬂbéh)Gefl; dFymiddD MetclB Sica Yl 60@1275471119{11@ erpd

s L2555 O LUOr 2, PRy e Al sl oo B

wdEo cannied o(t ¢1 I: Merck Kieselgel 60 (230-400 mesh) silica gel. Preparatlve
I
BOVEE i L R R L AT
A(IRYAPOR ﬁyqlnu t%y%ﬂé@ hO8QrEradhynt 4 %TFA in
ac%h@ﬁl@f(ﬁt%%q&edﬁsfﬂ 0@ 2R 0EgDY, ﬁdl éét&ﬁ{nle/water) The

R B R o b ST ok Ees

Isabe frr idaenbiRksle purificatibnaes carried out using a prepacked SiO, column,
o YRV RANIFL B B AR Rl 2 et Py sul Fan
tri fﬁmng eétaagtiorpminiyiey whmipravaop 2raliatiqug wasicairied dubon

eitBer a Smith Creator (purchased from Personal Chemistry, Forboro/MA, now

owned by Biotage), a Emrys Optimizer (purchased from Personal Chemistry) or an

Explorer (provided by CEM Discover, Matthews/NC) microwave.

Example 1
4-Chloro-2-methylsulfanyl-8-(4-trifluoromethyl-phenyl)-8 H-

f\/(ilN pyrido[2.3-d] pyrimidin-7-one
I i i . v .
P A solution of 4, 6-dichloro-2-methylsulfanyl-pyrimidine-5-

g\j T carbaldehyde (1.0g, 4.5mmol) and Et;N (1.26mL, 9.0mmol) in THF
FToF

(25mL) was mixed with 4-trifluoromethylaniline (0.62mL,
F 4.9mmol). The resultant mixture was stirred at room temperature for
2 hours before bis(2, 2, 2-trifluoroethyl)(methoxycarbonylmethyl)-

-60 -



20

30

2- (Hydr oxy- hydr oxynet hyl - et hyl am no) - 4- ( 3- net hyl sul f an
yl - phenyl ) - 8- (4-
wa eiobharonet hyl - phenyl ) - 8H pyri do[ 2, 3-d] PCT/US2006/010859
pyr|n1d|n 7-one
(Hydr oxy- hydr oxynet hyl - et hyl am no) - 4- phenyl - 8- (4-tri
plﬁqspmr@t:e@t%ﬁunlphleﬁvﬂmpl)mwdd@% [After3tigingatrpemh demperaturesfor

a&f&&%ﬂﬁ@m{u@ tﬁE ﬁﬁmﬁ; M alﬁkwmﬁu&mor&neﬁaﬁ@gs@m%@yl

tritluoronet
WBWFI it 2 G (Hr&SmL). TKe orgamc)fayer was Bne(i over NaZSO4, filtered and

c&rcéﬂﬂydﬂéd) XFhlh y‘ﬁlﬂ@ zpydmbﬂwwhs iﬁt'thw }ﬁﬂiﬂ&d byavdshingtieh ey of

(’ééﬁiia%% 12 odar?]w 1t1e compound (1.17g, 70%): MS
(Eﬁ) F%Q‘Wfﬁ% ﬁ?plséﬁﬁyllgaﬁ% Ho) 6494, 4= & Har P é-40
(dngsmﬁglfzﬁgg_,yhzieé (orarges ! eyl i By, dghy2. 3-dl

2- (Hydr oxy- hydr oxynet hyl - et hyl am no) - 4- ( 2- chl or ophenyl

)-8-(4- trlfluororrethyl mgmélj 8H-pyr|do[2 3-d]
yrim |n /-0 .

P
2- (Hydr Xy- ‘v o )3 ridol2.
|)r trwhhmdmmehéwl phenyl) 8H pyr | do[2 3- d]
I n 7-one
xy hydr dxyABERY P &P hé?ﬁo'zosneﬁlyzséﬂfﬁglrPall’lmlg]lned-

ﬁ ! raafalishyetIH3g, Amengl) pcBhs (i 26e{la OFrmol) in THF
m

di n- 7(h SHE.) was mlxed w1th 2 4 difluoroaniline EO .50mL, 4.9mmol).
(FHydroxy ydrox am no

met met ho en
8- (4~ t riaTgek éﬁ’emrfwremf?éﬁwy 8 oamng@@f@héeﬁ% s
béﬁéfd m(dlm-ﬁ*rﬂlﬂ)@oethyl) (methoxycarbonyl-methyl)phosphonate (0.95mL,

43%6&}&&/&%#&%% %fper st11¥1n)g a‘tzro(o2 peXapera@(re Jforhéld% O H(yurs She

mietttey i Fused, it Hishidrymethams (50uib) 2nd e pyashed with HZOdAe
Z%ﬁf e r&%e!npr ger%r@ﬁe)i overl Ra, RO fdfed atty HrRdHPRLN Y€

Cl'rh’éﬁ nsqdyeu wasrapplighenfash coramsjesrapAELO 4T p er ey il 3 Sytogpravide
t}& e, cbmiPotihdi 0. GO gAYk MPES) 7hy 34 @ QYD) h NBYRGEDRY) 58.24

bt SR s €t HE 708 2D 73 (3 U Pl % B
?h§/|2a?n rII])|O1;I Zozg ghenyl) 2- (2-hydroxy-| - hydr oxynet hyl -

di fl uorophenyl ) - 8H pyri doE’[%,B%’fl'd‘}pyri m di n- 7- one
8-(2,4-Di fluoro-phenyl)-2-(2-hydroxy-|-hydroxynet hyl -

thyl a no) - fchfors®tiethyREEHW-B- (@fﬂ‘dlﬂﬁbﬂ%ﬁnﬂﬁ-@fﬁmdﬂﬂ}
jz,;: j f | BvEmidingdeane > (o hydroxy- | - hydr oxynet hyl - e

)4(4

A solution of 4-Chloro-6-(2,6-difluoro-phenylamino)-2-methylsulfanyl-pyrimidine-5-
carbaldehyde (200mg, 0.63mmol) in DMF (4.0mL) and Ac,O (2.0mL) was heated
with "Smith Creator" (microwave, 160°C) for 30minutes. The mixture was
concentrate under vacuum. Flash chromatography (EtOAc / Hexane, 1 : 5) then
provided the title compound (50%): MS (ES) m/z 340 (M+H)*; "TH-NMR(CDCl3) &
2.24 (s, 3H), 6.80 (d, J = 9.8 Hz, 1H), 7.12 (m, 2H), 7.49 (m, 1H), 8.04 (d, /= 9.8 Hz,
1H).
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nmet hoxyphenyl ) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one
8-(2,4-D fl uoro-phenyl)-2-(2-hydroxy-I-hydroxynet hyl -e
wWa boobaeMoino) - 4- ( 2- bi phenyl ) - PCT/US2006/010859
8H pyrido[ 2, 3-d] pyri m di n- 7- one
8-(2,4-D fluoro-phenyl)-2-(2- hydr oxy- 1- hydr oxynet hyl - e
t hyl am no) - 4- (3- bi phenyl Example 4

8H pyri do[ 2, AciRyhiib f3al
8-(2,4-D fl uoro- en

] - -ny
eyl TYyI"#mi no) ) o[
2, ﬂ'p i m din- 7A@611@1t10n of 4- Chloro-Z-methylsquanyl-cS’-(4-

am no; | Zto(@of p!fen)gl 8ﬁpyrz%xf2 }a’? )qrrz z; -7-0 % (1 %g,
enhyl ) - 8-Fpyol)do[dshBerdinethaned Wind-) Avasmeixed with m-CPBA
8-(2,4-Difl PG PRBAYONY. Zrifere MR Kerhre WAL AT B¥hy ©

t hyl
team%tﬁ%éns%gr)n l}lmslmswé iceafentrated ppderivap@ing- Flagh ghromatography
(F0h2, /‘Hcﬂaﬁé 7s] rlgélghqﬁwme@mézmla&fr@wﬂ& {0865, BYAEMVIESS m/z

32;%1?[\&0 hen 28(%0?0 (s 3% g0r3|(rﬁ di n- 97HZ 1), 7394, /=

8.8-HZ28H . 86 (d;)U@—&)thyB]H) B—ng(dhyérmylzl 1Ry dr oxymet hyl - e
t hyl am no) - 4- (3- fl uorophenyl)-8H pyrido

[2,3-d] pyrimdin-7-one

8- (2, 4-Di fluoro-phenyl) - Examphe/dir oxy- | - hydr oxynet hyl - e
t hyl am no) - 4- ( 3-

met hoxyphenyl ) - 8H pyri do[ 2, 3-d] pyri m di n- 7- one
8- xDi fl uoro-phenyl)-2-(2-hydroxy-I-hydroxynet hyl -e
t wao) - 4- (3, 5-

8 6- Di f 1 uor o- phenyl ) - 2- (2- hydr oxy- | - hydr oxynet hyl - e
t hyil am no) - 4- ( 2-
nmet hyI t hi ophenyl ) -8H pyrido[ 2, 3-d] pyri m di n- 7- one

48 M oS- Refh'vtéa WWP@%E YL din oo A5 REN 5 hridaYSIE O Y JB i 7Eone

Iarnt 1o

Arseluvpnioh FogHerey P ynedilsanviot-&, & diffugye-pharel) RH-psridol2.3-d]
ﬁuhz%zuﬁﬂante l(}J Qg P, ml@lay)l ih dZh{c2oR¥BERXSOhLl) Yiehis Qi B tvith Y-~

t hy
Af@)ﬁ}qﬁhgﬁmo B I—IWF?‘H@PW?WW, stiytgel gt rpopYgmperature for
l@rn(iliutés &idf douentrapdamybn) valog. 2F hytd clossratograpliy ¢k iOvee hiibxame, 3

Mé@m&@ed%é{&ie compound (2 02, 97%) MS (ES) m/z 356 (M+H)". 'H-
" rret hoxyphenyl ) - yrido

yrim n- 7- one
NBERETERS § D 66, B A G bty By 710 e S 729 figt 118,
s 1BYh 3 5@ A-pheny! -

di@yor dphenyl ) - 8H pyri do[ 2, 3-d] pyri m di n-7- one
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8H pyrido[ 2, 3-d] pyri m di n-7-one
8-(2,6-D fl uoro-phenyl)-2-(2-hydroxy-I|-hydroxynet hyl -

W@ ioghesT no) - 4- (4- PCT/US2006/010859
nmet hyl t hi ophenyl ) - 8H pyri do[ 2, 3-d] pyri m di n-7- one
8-(2,6-D fluoro-phenyl)-2-(2-hydroxy-I-hydroxynet hyl -

t hyl am no) - 4- ( 2- Example 6

met hoxyphenyj bh%@’ﬁaétﬂ%&ﬁ%vﬁiw BldﬂlerB-p%eﬁﬂﬁSH-nvndorz 3-
8-(2,6-Difl C%ro phenyl ) =2-(Z-hydr oxy- I -hydr oxynet nyl - e

t no) - 4 m)mmldln-7 one A solution of 4- Chilor?.2-mei isulfanyl-8-

i phengl &dﬁzbb@y ﬁeﬂ?b%fﬁp)dfldo)ﬂ? |3fﬂ]q}yﬂm?zd@znﬁ8né
r?igﬁz‘m 3 phe? gm}no%) 1$1 ic cgjrorcx)fé (3xv¥as il r7]c\éd w1’§hhr>{ ?
hydr oxyl phenipl§9g8Hdmyrdl ) ol rBsxﬂt]apymlxtunedwas-sﬁne(h et room
te (efa’ng’ %1; Wl‘ﬁitﬁﬁ&%ﬁﬂ%bﬂceﬁtrgt%d RYGL% Y5, - NSH %Xxﬁ%ﬁ%bh;‘?

(E’f é\rcd X@ 1) flg g viderbihe tdlegpppeind @0-A1%-85fe: MS (ES) m/z
3% ((Mﬂi) Di HirWRQCBI@éy) P12 8 2(s( ZH) Yd3ady. -y He oy Bt16y(in, 8H),

7%1@%?@& &%ﬁﬁén@ﬁ)zzgﬁ pyrido[ 2, 3-d] - pyri m di n-7-one
8-(2,6-D fluoro-phenyl)-2-(2-hydroxy-I-hydroxynet hyl -e
t hyl at ni no) - 4- ( 3-
nmet hyI sul fonyl phenyl ) - 8%2 3- d] - pyrl m d| - 7 oge

no) 4- (tlgﬂuoromethyl-phenvl) 8H-pyr1do[2 3 d119vr1m1d1n-7 -one

h | f I ph | md /
33( %?E%s QMR- Ghlone L nndy A erg g -
- ( I phw@ﬂ)ow@fzhy[zej By bpvnin-7-one (0.29g, 0.75mmol) in

3-£8 F(2 6 d| f pg%n?% % (3%’ ?.glwas mixed with a solution of serinol

H i mi dazol - 2- 0. ﬁ%ig;jblSﬂmmmib)}n DMEX(@®-76n8-). The resultant mixture

wgé %l?(—%doat?%ddg ?fgnipeq‘? re for 1 hﬁur before fo%cenﬁated uPde?r vaf:%u m lglr%sh

chrg@a ography (EtOAc: Hexane 3: 1) then prov1ded the title compound (0.14¢,
R ARSI @@sx Aiet1By VA gh dmNm(ldmyrg)r@i 28 é %r 62}@! 8 log emoBh

SHED S i 10 55 e ROE TP P8 G0 /=1 280,

7.0héd,neee2tHLdlH)y acceptabl e salt, sol vate or
physi ol ogi cally functional deri vat ive thereof.
Synt heti ¢ Exanpl es The invention will now be descri bed
by reference to the foll owi ng exanpl es which are

merely illustrative and @&g{_,%@gsto be construed as a
limtation of the scope © € present invention. All

tenperatures %ftéhlgj’o\ff-?z-h{)dr(AQQ-rl g’ﬁlﬁro&%ﬂ{eit}g}‘l-%ﬂﬁdanﬂhb)-&( 2.4-
5 /N IN\/)N\NH difluoro-phenyl)-8 H-pyrido[2.3-d]pyrimidin-7-one
©/F (H A solution of 4-Chloro-2-methylsulfinyl-8-(2,4-difluoro-phenyl)-
OH N SH.pyrido[2,3-d] pyrimidin-7-one (0.24g, 0.67mmol) in
dichloromethane (24mL) was mixed with a solution of serinol
(0.065g, 0.71mmol) in DMF (0.65mL). The resultant mixture was stirred at room
temperature for 1 hour before concentrated under vacuum. Flash chromatography
(EtOAc / Hexane, 3 : 1) then provided the title compound (0.12g, 46%): MS (ES) m/z
383 (M-+H)*; "H-NMR(CDCls) 8 2.15 (s, br, 2H), 3.75 (m, br, SH), 6.10 (m, br, 1H),

6.55 (m, 1H), 7.04 (m, 2H), 7.28 (m, 1H), 7.90 (m, 1H).

F
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sol vents are highest available purity and all

reacti ons run under anhydrous conditions in an Ar
wW@rewospfeT e where necessary. List of Abbrevi at PONERIC0ME 0859

Experimental Conditions: Liquid Chromatograph System

Shimadzu LC systemw th SCL-1 OA Controller and dual

UV det ect or Aut osanpl er: ExeapldIC with a Val co six

port i nj ector Col um: Aquasi I /Aquasi I (C18 40x1 nm

I nJ

S@ﬁg ~B O AOS(I)@ilcm I m-@alzﬂmlﬁnﬂ%-ﬁ @d@‘ﬂtoﬁg _ﬁl![enyl)—
30 0

3.21 1.00 300%526)09"1'%‘]0869]’15%8{%%9’% %Qe( 5398%&5)31“ 00
5.00 5 4.31 0dighlgope n@@%@)wmnwa@yltéwé@itﬁmfémnol
(PHgde |66?hn§ilﬁﬁ1| BMBUR AP0 I TéeéguldEntMrixtike %E@ilﬁéd htoom

Pos| L ve Agﬂ % |on node: CE |l e Gen I Procedure}s1
teRRETAEF Topels PRt Pt g Seppe Rt e b%iwscwaa} Atk Graantoinhy
(EtO@.cVHirexase, 3g 19then Boviked thé@tlé@0mppend (0.464,e12%)CME ES) m/z
B R D B o e k3 00 T} S4By BT,
6.56(dalde 6412, dFRt hAA 6N, 2IEh isddl J 58ilf He, Abe704tdrt28. 6|I|1iz
1Rprts per mllion (d) downfield fromthe internal

standard tetranet hyl silane (TM5) or the NWR sol vent.
Abbrevi ations for NVR data

Example 10
"7 4-(2-Methylsulfanyl-phenvyl)-2-(2-hydroxy-1-hydroxymethyl-

_ ethylamino)-8-(4-trifluoromethyl-phenyl)-8 H-pyrido[2.3-
NSy dlpyrimidin-7-one A solution of 4-Chloro-2-(2-hydroxy-1-

07 N NT NH hydroxymethyl-ethylamino)-8-(4-trifluoromethyl-phenyl)-8H-
? j\o . pyrido[2,3-d] pyrimidin-7-one (50mg, 0.12mmol) in dioxane /
H,0 (3 : 1, 4.8mL) was mixed with 2-methylthiophenyl boronic

F acid (30.4mg, 0.18mmol) and K,COs (50.1mg, 0.36mmol). The
resultant mixture was bubbled with argon for 5 minutes, and added by Pd(PPh;)4
(2.8mg, 0.0024mmol). The reaction tube was sealed and heated with "Smith Creator"
(microwave, 150°C) for 15minutes. The mixture was concentrated under vaco. Flash
chromatography (EtOAc / Hexane, 3 : 1) then provided the title compound (88%):
MS (ES) m/z 503 (M+H)*; "TH-NMR(CDCl3) § 2.48 (s, 3H), 2.65 (s, br, 2H), 3.70 (m,
br, 5SH), 6.20 (m, br, 1H), 6.45 (m, 1H), 7.43 (m, 6H), 7.68 (m, 1H), 7.83 (m, 2H).
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are as follows: s = singlet, d
g = quartet, m= nultiplet, dd

doublet, t = triplet,
doubl et of doubl ets,

waleoos/1avwubl et of triplets, app = apparent, br BCDHUSZM6/010859

J indicates the NVR coupling constant nmeasured in
Hertz. Mass spectra were taken on a instrunents, using
el ectrospray (ES) ionization techniques. All

tenperatures are reportqg!xzjn%lgqgrees Cel sius. O her
abbrevi ations are as described rn the ACS Styl e Quide

. . A e C
F-254 T hin | ag@w_amQ@)p&(4kmfhmme;hﬂgphenm)18Hﬁmr2 3-

ch mi\Egraph),ﬂpyﬁg;ﬁl@mtj 88 and gravity chromat ography
M ed

e: l‘ St ca OBF tlﬁppgtﬁagbéﬁ%%gﬁaglefﬂm pligufiv &ﬁ@aocedure in
gggdlig?A (o sTRrBRar Gas PP MR iy b Bt O

or a 10-80 gr ANBHEDChYedi(s.rbr) %H)Aéﬁér()? 3H7|aé 68 (m, br, 5H),
ibE125 6.2 84, BM 15 &h s ry .65 Al i3y 7142 '2%{
|ca?j|60n wgs; purzhase(gjf ?%m I nggl I?Ec Izl ash

purlfl cation was carried out using a prepacked Si 2

columm, a detector with UV wavel ength at 254nm and

m xed solvents. Heating of reaction m xtures with

m crowave irradiations was carried out on either a

Smth Creator (purchasecE anophe B@r sonal  Chemi stry,

For bor of M nQuis QWOR 0N ifarty Bhé}%lz (z’v\hﬁm& l%kdi‘vﬁfc[hvl—

i 23

(purchased from Hersonal
1 l !, \ 4

Exgh I 2 d]pvnm1|d1fn-7 o1|1e The t1t1e com ound was pﬁeparedhby |
-8 o\o ne%or]i/ﬁwmg thaenﬁ{roc_ %UI(G in xampijeofoog)gcpty 41 phenyl)

cardal N 1 1 Kﬁ{\‘lq\? OEPW
in F QFQBWL) %@’ Pnﬁls @ggﬁt’m% 6%%&% ugr onet ]:f&ﬁ)
g, 4. 9mhmI2H), 268 (5, 85 -6 tmbrx §1). . 80(S, @tﬂHbé’)d‘lfﬁ
at ' room t enpeyat Ye .07 (2 AOUT 38 BRI B 7.56 (m, 2H), 7.67 (m,
bis(2, 2, 2- trlglﬁuorgetéﬁ{/ )(IPrrg hoxg?arbgny rr(ér%hy )3 ph (()sp
b AP8H5n, 4. 5nmol ) was added. After stirring at
roomtenperature for addltl onal 12 hours, the mxture
was diluted with dichlor il (50m) and washed
with H2O (2 x 25m). Th | ayer was dried over
Na2SO4, filt d d
N erdf-ephefanrl]l 2-(2-hydroxy-1-hydroxymethyl-ethylamino)-8-(4-

trifluoromethyl-phenvyl)-8 H-pyrido[2.3-d]pyrimidin-7-one

. /N I N\,)N\NH The title compound was prepared by following the procedure in
Example 10 except phenyl boronic acid was used in the coupling

;P OH OH  step (82%): MS (ES) m/z 457 (M+H)"; '"H-NMR(CDCls) 8 1.81
FTOF (s, br, 2H), 3.68 (m, br, 5H), 6.10 (m, br, 1H), 6.47 (m, 1H), 7.40

(m, 2H), 7.59 (m, 5H), 7.82 (m, 3H).
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concentrated. This crude product was further purified

by washing with a m xture of THF / Hexane ( 1 : 3, 2 X
waawk)o4o7 provi de the title conpound (1.17g, 7PCH/USIB6/010859

(ES) mz 372 (M+tH)+; 1H-NVR(CDA 3) d 2.18 (s, 3H),

6.79 (d, J =9.8 Hz, IH), 7.40 (d, J = 8.4 Hz, 2H),
7.83 (d, J = 8.4 Hz, 2H), 8.03 (d, J:9.8I—|z,IH).
Exanpl e 2 4-Chl oro 2- rretrpﬁ kagy!l -8-( ' 2,4-difluoro-

n-7-one A sol ution of
1-ethylamino)-

rhenyl VBH-r Jyri 3- P 1
Or 0- 2%
imidin-7-one

Was T Xe
4 [ oani PI ne f%i“%?&ﬂfi Wag. 15?11??6? oy follgwingsthe prasedure in
m Xt g e s st Exarapled0 exoguin3tahibgrehaiyliberohieracitl Rekissd in the

??r;t oxgcar%oﬁcglphh%%ﬂep%%s h\%é &E@ m/(zo4 %éMZLH)Z’ lglﬁm)l )
wasF added. Aft&M%ﬁq]?éﬁ))rfgléﬁ (% borAHe Ay7é (e, br, SH)06.15 (m, br,
addi tional 48 HayBES0 gnthp X52(8, 4@ 7?5m,h%g?ém)z2H)'

di chl or onet hane (50nL) and then was
25mL). The organic |layer was dried over Na2SO4,
filtered and concentrated. This crude product was

applied to flash chromat %g(rgph%%éEt QAc / Hexane, 1 :
5 to prowdeihe tlltle hd(O 799, 52%: Ms (ES)

sirox3miethy-eftlamino)-

J 988HZHZ 8-(4- fﬁﬂuo?or@@ch(fl%he%ﬁ))-’ Lo o{ 8- im0 % one

|
org- 2- met Fin g @&iﬁﬂ gW@Q Peraied bydpldosinarle pecedure in
ZI— . 3 -Expmypié bl ek dept4-0hRrdheiPll BHrbAB a8ifl was used in the
- or O-

6-d ;H hesplng step 2 MM, ESIPAAY] OBy Y B ne. 5-
car bal geﬁsdg ?&MDC@WMEE%H ﬂHD)l\H:H’?/ étnl}gkyﬂ.ﬂ%ﬂﬁl:bn;@lﬂ@r

2.F h h
(3055 1 e R AL IS g v
r

under vacdm & omat ography (Et QAc / Hexane, 1
5) then provided the title conpound (50%: M (ES)

mz 340 (MHH) +: 1H-N|\/R(§ECI 2.24 (s, 3H), 6.80
(d, J =9.8 Hz, IH) —{-ﬂrl&%%- 7.49 (m IH), 8.04
(d, J Eg'FS HZ’4-(|3w-dl'ﬁﬁmlh&vﬁ-%(}hvdroxv-1-hvdroxvmethvl-

ethylamino)-8-(4-trifluoromethyl-phenyl)-8 H-pyrido[2.3-
AN S dlpyrimidin-7-one

The title compound was prepared by following the procedure in Example 10 except
3,4-difluorophenyl boronic acid was used in the coupling step (65%): MS (ES) m/z
493 (M+H)"; '"H-NMR(CDCl;) § 2.06 (s, br, 2H), 3.72 (m, br, 5H), 6.05 (m, br, 1H),
6.50 (m, 1H), 7.42 (m, 5H), 7.76 (m, 1H), 7.83 (m, 2H).
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4- Chl or o- 2- met hyl sul fi nyl - 8-(
"4-trifluoronethyl-phenvD 8 Hpyridor23-< J1

W@t h- 7- one A sol ution of PCT/US2006/010859
4- Chl or o- 2- et hyl sul f anyl - 8- (4-
trifluoronethyl-phenyl)-8H pyrido[ 2, 3-d]
pyrimdin-7-one ( 1.0g, 2.7mmol) in dichloronethane
(501) was mxed with mERRALd7639, 4.0mmol ). The

te erature f
¥ n‘p oxymeths l-eth ?ammo)—

10 :: ! 2
chr (r)n : e? agﬂx&-(@&hﬂﬁﬁrcﬁndﬂﬁ&-@hmx/mé?H tilvhdb e dRiyeiiidiacy-one
E he /k’j HE: &We(cg %g&&l g%sgreparggl_&)}[/z ?g}lod\gn% aw pjoc_edure in

9%9 Je" |*H), ’Ex:aglp ad] 0 gkcept@-chlotoherpiporoni@eeid was Used in the

8. : A +el

4- oro %‘?%@‘prhgo/g ﬁS"(‘ES) F%‘Lgc}r B &{?

') £8H pyr i dor i\IMR((f:PCb} rﬁOdﬂhB?-%’He A0d®, be.ilsh, &5 (m, 1H),

4- Chl or o- 2- met7iey Gl rwb'e (ZHA7E0f phenyl) 8Hp
10 yrido[ 2, 3-d] pyr(?ung?n 7- gﬁe )4.Og( H) nmol )

di chl or onet hane (50m.) was mxed with m CPBA (O 69g,

4. 4mml ). The resul tant Exampled8was stirred at room

tenperature for %gxﬁii;&ﬁggl_
-&-(4-trfuoneme

vacou. ¢ Fl ash

t hen pkovi dedethﬁ’lzammol !

m z 3(M*H) MR -oGDC 3) d284(m 3H) 7.01
8.16

(d.I= )N\ 9 9 It’ﬂf cmwcﬁwgs pzrlé?)arecz b}g ?oll(owmg the'procedure in
40 C O'If oN'Q rretEbtydn@lbl Tonggdce- 4-(ndttytakiyfphieayiPbqpbeio ytid&vas-used

4- e: or @4_ 2),:, metlrﬂtl{e ?{?hn ﬁépg(6g§38l§[(S§E§?lml}zt 487 (I\?—LH)+ 'H-
6- @i uor o- phéiMRiCElebﬁﬂl&ﬁdE,@YBZH] 3r (omyibdi 5H)73 SR és, 3H),
L.ag. 2 9mol k. 1Iortnfirbml m?t(lla a0, (36, 2485700 X800m), 7.60

W t mCPBA 0. 699 esul t’ant” m xtuf
20 (%)SYIS?’I(@GJ P roomtenperature for 10 m nutes and
concentrated under vacou. Flash chromat ography

Example 19
P 4-(3-Methoxyphenyl)-2-(2-hydroxy-1-hydroxymethyl-

ethylamino)-8-(4-trifluoromethvl-phenyl)-8 H-pyrido[2.3-

S)

AN d]pyrimidin-7-one

07 N7 N N The title compound was prepared by following the procedure in

%\) (¢o ! Example 10 except [3-(methyloxy)phenyl]boronic acid was used
in the coupling step (65%): MS (ES) m/z 487 (M+H)*; 'H-

F NMR(CDCl3) 8 2.90 (s, br, 2H), 3.61 (m, br, 5H), 3.88 (s, 3H),

30  6.05 (m, br, 1H), 6.45 (m, 1H), 7.09 (m, 2H), 7.45 (m, 4H), 7.80 (m, 3H).
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(Et OAc / Hexane, 3 : 1) then provided the title
conpound (0.91 g, 87%: M5 (ES) mz 356 (MH) +.
WARHOBNMROCDCI 3) d 2.85 (s, 3H), 7.03 (d, J = 9P@I/H&2006/010859
IH, 7.15 (m 2H), 7.53 (m IH, 8.18 (d, J = 9.6 Hz,
IH. Exanple 7 in was stirred at roomtenperature for
1 hour before concentrated under vacuum Fl ash
chr omat ogr aphy (Et OAc : ,203 : 1) then provided
the title conpound 0.1 , M5 (ES), mz 415
& dethe Z-( £ d; FO - lohdro ‘[_["_\. 1,
br, 5Hp~.6.15 eﬂﬂlaxﬁﬁo) $-i‘ﬂ-tniﬁ1c5&nétﬂvl-ﬂheﬁvﬁ §2-biridd[P1B .
7.3 2H), 7.81. d,7J-81Hz 2H), 7.92 (d, J =
9. d H) . | or o- 2- (2- hydr oxy-
1- h\/“d; r'bx 'i'TEt hillhe ¢itla gbmppwsl Bas @repated by following the procedure in

di f 07 & hen)&‘xyl%{afe V&R 3 Brefyl SRS HEL A Y638 A& dAvas used

I
4. @ntoro- 2. netllh&hles:ewlilrrgﬂtereﬁé%)m (ﬂsmm%m@ﬂf 5
8H- pyri dof 2, &Mké%u;mm@lm@ WN2HY, 8.6, b8 BBk )s,i3H),

o B 15, whe. GL7 LHAn 2%*%?7&“? B%sa%?' s ogh. o

resultant mxture was stirred at roomtenperature for
1 hour before concentrated under vacuum Fl ash
chromat ography (EtQAc / Hexane, 3 : 1) then provided
the title corrpound(O 1@@_14% M5 (ES) miz 383

7.28 : eﬂm\fﬁﬁnﬁm—&m‘m dﬁmm‘@tbl&n% 8H-Dvr1do[2 3 d]nvrlmldm-
di f -phen)ﬁg 87i -pyrido[2,3-c ppyrimdin-7-one A
S wof 4 orostthIsqulnyI-S(Z
6- di - pheﬁngdll)tlolﬁb-ﬂ-%ﬁhlod@pa?gzydl}oxpﬂ hmchng)m‘,eﬂo)he

0. , or2 ob3 i _
\(Ni W 3 ol ut :Tgﬁéyéa zﬂ?dé? ﬁ.ﬂl %mﬂg%@l)(@% d}ﬁ\?.? 9nzdzn
(2.0nL). The redigi(P%me Gl 3mweb 1 xgxmwa( t Lol was

mﬁﬁmﬁm -hﬂ&h}ﬂfh'iopheﬂﬁ%rd}ﬁ(f adie Mﬁgm 2@hed])wad eqzco3
TN T A R
deM)ed by the addition of Pd(PPhs)4 (3.0mg, 0.0026mmol). The reaction tube was
sealed and heated with "Smith Creator" (microwave, 150°C) for 15minutes. The
mixture was concentrated under vaco. Flash chromatography (EtOAc / Hexane, 3 : 1)
then provided the title compound (90%): MS (ES) m/z 471 (M+H)"; 'H-
NMR(CDCIs) & 2.40 (s, br, 2H), 2.40 (s, 3H), 3.90 (m, br, 5H), 6.00 (m, br, 1H), 6.45
(m, 1H), 7.15 (m, 2H), 7.40 (m, 5H), 7.85 (m, 1H).

Example 22
- 4-(4-Methvlsulfanyl-pheny])-2-(2-hydroxy-1-hydroxymethyl-

ethvlamino)-8-(2.4-difluorophenyl)-8 H-pyrido[2.3-d|pyrimidin-

7-one

The title compound was prepared by following the procedure in
H\ Example 21 except 4-methylthiophenyl boronic acid was used in

©/ o o the coupling step (95%): MS (ES) m/z 471 (M+H)"; 'H-

F NMR(CDCl3) & 2.35 (s, br, 2H), 2.57 (s, 3H), 3.76 (m, br, 5H),
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25

383 (MrH)+; 1H- NVR(CDC 3) d 1.95 (s, br, 2H), 3.90
(m br, 5H), 6.05 (m br, IH, 6.56 (d, J = 9.6 Hz,

WOE{)05/16’4911) (m 2H), 7.48 (d, J 8.1 Hz, 2H)5 7.Pdr/{183006/010859

9.6 Hz, IH) Exanpl e 10

&2 I\/bth sul fanyl - phenyl V2-f 2- hydr oxy-
Q.0 yww ténf}ﬁ @e.yHDAROR @n; 2H), 7.27 (m, 1H), 7.39 (m, 2H), 7.55 (m,
BHY, 4-81 (od, Ilp;_?rorret hyl - phenyl )-8 H pyrido[2, 3- t
| pyrimdin one A solution of
4-Chloro-2'-(2'-hydroxy-1- hydroxynethy |-ethy |am no)
-8-(4 trifl uoronethy |- gm 8Hpyri do|
2, 3-d] pyrim di n-70n g n di oxane /
H20 ( @ 1, 4. ' ethyl-
bor oni t#aet d ( 8hylamgno)eR- Mﬂ@r@ftﬂnﬁ?%x&ﬁﬂfﬂ%mmldm-
0. 36anpty) . Thesrggul tant m xture was bubbled with

ar go m nut es, and added by Pd(PPh3)4 (2.8ng,
0. 0024 r@lg Thbe Hdeeempoennd iss prepsreselyt fotlowng the pteeddure in
Wi t S G Eﬂéxﬂlﬁle 2 k64 R VAN Shy lﬁﬁ%}%yﬂc llﬂ_froﬂlg T4 £ Sised in

The M xture ent r at nder
chr omat ogr aphy gy st ?He&gﬁg Mg (ES) y/z ﬁ7eln(1\f§1’H§/+b d&d
the title conpthﬁh((:a:&a%)a.zN@(a(,Eﬁ)) mg(SBBB 2@1)4%072“(111 br

H),

2H) 0

6%@% B’;(@% 634@ (gb%{-lﬁ’\% éss(msﬁa) 7800, %ﬁ? 'H, 7. 4z (m
7.68 (m IH), 7.83 (m 2H).Exanple 11

4 (3 Met hyl sul f anyl - phenyl ) - 2- ( 2- hvdr oxy-
1- hvdr oxynet hyl et hyl am noV8-
f4-trifluoronethyl - phenyByamplg24 qof 2. 3-
<f | pyriem di n- 74 @J@d?ﬂ@r&ﬁﬂehﬂ)@%ﬂ%?&cw\ﬁﬁv%ﬁﬁﬁétﬁ@ by
follo the p qcedu )
t hi oph&® S-5h HEaR St
ster_@@Vo I\/IS(ES) MZ 503 (I\/H-|—|)+ 1HNI\/R(

3] d 2.49 'gﬁ, t1tr€r nﬂgﬂxzc}%v ?ére&;ﬁtefi followme n})rg dure in
51, 5.F9 (s, ﬁ%iﬂﬂ@ﬂ) 3 g@ﬁmpph%z)gl boronlc(;é?d WffsB used in
4- ( tohy?HSUHB@BO’dphBE@fé){) \SEG%) (Mshpsy Aus1 (M+H); 'H-

Gt o AR T 2R fsobr e 27, br, SH), 615 (m, b,
1H), 6.48 (m, 1H), 7.06 (m, 2H), 7.49 (m, 4H), 7.74 (m, 1H).

Example 25
4-(2-Methoxyphenyl)-2-(2-hydroxy-1-hvdroxymethyl-

ove  ethylamino)-8-(2.4-difluorophenyl)-8 H-pyrido[2,3-d]pyrimidin-
| Be 1-one
; The title compound was prepared by following the procedure in
©/ oh on  Example 21 except 2-methoxyphenyl boronic acid was used in
F the coupling step (89%): MS (ES) m/z 455 (M+H)"; 'H-
NMR(CDCl;) 8 2.85 (s, br, 2H), 3.67 (m, br, 5H), 3.81 (s, 3H),
6.10 (m, br, 1H), 6.38 (m, 1H), 7.07 (m, 5H), 7.30 (s, 1H), 7.38 (m, 1H), 7.50 (m,
1H).
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20

30

T| pyri mdi n-7-one The title conpound was prepared by
follow ng the procedure in Exanple 10 except 4-

woreaohst b4 ophenyl
step (56%: Ms (ES) miz 503 (MtH)+;
2.40 (s, br,

(s, br, I'H

7.56 (m 2H),

in (m 2H)),

- chl or phenyl
{ Oyyrmet h\ethmmmam(m d{ﬂm&oﬁa@mlm 5rido[2.3-d]pyrimidin-

or oph enyl Ie)
Oy OXy et hy'l—e’t
w' W uor oneetiye-ip Baamble)2] &kcéptgymeithokPhhsayl boronic acid

DL Sy Oy
4- chl or ohenyl

step (72%: I\/SH(),ES.')S

78885 o G 5.

boroni c acid was used i n t hePCDUPL0D6IL0859
1H NVR(CDA 3) d
3.69 (m br, 5H), 5.85

2H), 2.58 , 3H),
¥ ' " 7.48 (m 2H),

6.48 (m |H), 7.40 (m 2H),

v\ D-2-(2-hydroxvy-1 -hvdroxvmethvl-

67 | 2H). Exanple 13
7. gg (g(msm-t%—rmélz"i%émsmw nplagplz 4-C3

t&fﬁ %)B%oun()i( Yas prepared by following the

MR(EDLdD ZAé%(Sublé@H),rﬁ f’hénchfuém r$g91d(s
1
ZbH?H%%W‘% *ng ’ﬂS b, @?}rib }"% 1H),

7.58 (m 4H) 5 7.76 (m

IH), 20 7.84 (m 2H). Exanple 16 4-(3
4-di fl uorophenyl )-2-( 'x

1- hydroxynethylethyla
f | uor Gr8tHy »
bdi n- (o, @Jaﬁhim&pﬁehwb-%fﬁ i
foI g the

uorop

8- (4-
c/lp

‘Fi‘g a"}@%ﬂi’{fdﬁpé‘ ofRd by

edure I N EXanpl e 10 excerf
e GRBend was Ri%@d b &iloping the procedure in

c 8y I i g 'St epEQ(ﬁﬁﬁ(be 21 I‘&céﬁS}blpﬁ@yﬂB&oﬁMa@d*Was used in the

1
60

Ph

?:ﬂfphng%lﬁep(@g’%? s Yy m 507 (M) w0
NMR(CDCls) 8 2.06 (s, br, 2H), 3.73 (m, br, SH), 6.15 (m, br,
1H), 6.18 (s, br, 1H), 7.00 (m, 2H), 7.25 (m, 7H), 7.58 (m, 4H).

Example 28
4-(3-Biphenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-8-

(2.4-difluorophenyl)-8 H-pyrido[2.3-d]pyrimidin-7-one
The title compound was prepared by following the procedure in

Example 21 except 3-biphenyl boronic acid was used in the
coupling step (92%): MS (ES) m/z 501 (M+H)*; 'H-
NMR(CDCls) 6 2.10 (s, br, 2H), 3.72 (m, br, 5H), 6.10 (m, br,
1H), 6.47 (m, 1H), 7.06 (m, 2H), 7.60 (m, 8H), 7.82 (m, 3H).

Example 29
4-(2-Tolyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-8-(2.4-

difluorophenyl)-8 H-pyrido[2.3-d]pyrimidin-7-one The title
compound was prepared by following the procedure in Example

21 except 2-tolyl boronic acid was used in the coupling step
(66%): MS (ES) m/z 439 (M+H)*; "TH-NMR(CDCl;) & 2.24 (s,
3H), 2.96 (s, br, 2H), 3.68 (m, br, 5H), 6.10 (m, br, 1H), 6.39 (m,
1H), 7.04 (m, 2H), 7.40 (m, 6H).
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6.50 (m IH), 7.42 (m 5H), 7.76 (m IH), 7.83 (m
2H) . Exanpl e 17 4-(2-Chl or ophenyl)-2-(2 -hydroxy-

wda 2twgde4xy et hyl - et hyl am no) - PCT/US2006/010859
8-(4-trifluoromethyl-phenyl V8.
H pyrido[ 2, 3-cf lpyrim di n-7-one The title conpound was
prepared by follow ng the procedure in Exanple 10

except 2-chl orohenyl borgai e acd was used in the

coupling step (72% . M5 491 (M+H) +; 1THNWR(

CDA 3} d 3.6@- (Gn‘ﬁlu&mro 4-51ﬂhe15/lf§2 Iﬂh@dmxbn-hﬂdkbxvnﬁeﬂﬁﬂi-

(m | , - ) .

Exanp MOX

1- xymet h chyl ami no

b A1 1 |’I‘h@r’t@1@‘?zb bu@@ﬂé’ﬁ%ﬁaréﬁ BY ‘fdlﬁﬁ&ﬁg fhie ggbcbedure in
onpou pr epar

1 EY@QA gﬁm he E%P‘@@Ed%ﬂr %CFW %ﬁ%%r%gli’be 1% befomic acid was Jused in
[ 4- (Imet hy | oxy Yipheuplihp step (8% A0S (BB)sHHSed (M HyheH-

coupl ing st epg&]@ﬁ(@:@(}%@%ﬁ@(gr%g Iélﬁlz;s %%5&%155\((%&

10 184, SOBZnLOH()n? 06(m, 2H)), 7.28. (g 1) 7.5Hm, FH)7.86r(m, 2H),
7.40 (m 2H), 7.60 (m 2H) 7.84 (m 3H). Exanple 19
4- C3- Met hoxyphenyl ) - 2-f hydr oxy-
1- hydr oxymet hyl et hyl ami rigsample 31

8- (4-tgifluor @rﬂﬂtmbr@h@fﬂw—%‘ﬁhvdr@w-ﬂ %ﬁ%x%ethvl ethvlamlno)-
])cglylr' Ignt;e% 41_ t'tl NS AL : DX £1n7or}/eThe

[ 3- hyl oxy Yifh eombd ok was prelmecﬁbyvﬁﬂlouﬁlegllthle I’prdd&&ure in

co

o gJ@Q st epgg( He: 21“@5%@-%&%\?p e% IEME% Gid \%g'%gwgéglthe
Om C%‘n‘tphngrél)ep (80%%5 NItn(ESHy/z 4759CIM*(HI) ),
(ng" lf . NMB mm3)§w)83 aﬁfpif?) 392 (m, br, 5H), 6.15 (m, br,

4 (3 \bth
1 gydro;y%%’ﬁ fia %ﬁépﬂ(ﬁtgvé @ 2H), 7.28 (m, 1H), 7.53 (m, 4H),
20 7.7 (m, 1H).

Example 32
cl 4-(3-Chlorophenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-
8-(2,4-difluorophenyl)-8 H-pyrido[2.3-d]pyrimidin-7-one
“ \/)N\ The title compound was prepared by following the procedure in

. H\ Example 21 except 3-chlorophenyl boronic acid was used in the
@ on on  coupling step (49%). MS (ES) m/z 459 (M+H)"; 'H-
F NMR(CDCl3) 6 2.55 (s, br, 2H), 3.74 (m, br, 5H), 6.10 (m, br,
1H), 6.47 (m, 1H), 7.05 (m, 2H), 7.28 (m, 1H), 7.53 (m, 4H),
30  7.73 (m, 1H).

Example 33
F 4-(3-Fluorophenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-
8-(2.,4-difluorophenyl)-8 H-pyrido[2,3-d]pyrimidin-7-one
Y ‘/)N\ The title compound was prepared by following the procedure in

! H\ Example 21 except 3-fluorophenyl boronic acid was used in the
©/ on on  coupling step (64%): MS (ES) m/z 443 (M+H)"; 'H-
F
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4-trifluoronethyl-phenyl V8. -pyridof2.,3- <
] pyrimdin-7-one The title conpound was prepared by
w0 odobonony t he procedure in Exanple 10 except PCT/US2006/010859
[ 2- (et hyl oxy) phenyl ] boronic acid was used in the
coupling step (75%: M5 (ES) miz 487 (M+H) +; 1HNMR(
NBIKICTHY3)cb 20265, by, 2H)r 3.72Kin, b3 SBY, & 1 (thrbr, BiH), 6.49. (84 189, 7.07

. 41 IH, 7.12 2H),
D, PRt B0, P P i€ o1

4- ( 3- Met hyl sul fanyl - phenyiy 2-(2-hydroxy-
1- hydr oxynet hyl - ‘m XetEWihple 34et hyl t hi ophenyl
8N d

ar gon~¥or 5 nethytaesinges{eeiflinronteayh8d-pyrito[ 2B-d]pyrimidin-
¥4 (3.0ng, 0.0026mml ). The reaction tube was
And hedted with "Snith Creator” (nicrowave,

S
15Q0Q)r for 15Ahatitle sompendrivas nreearodby Slewdrg thapeetedure in
li)nV n  FERSRpRMAIREABLARMRY x iHN D ohodiE XA Syas Bsed in

i It d (90% ;. M5 (ES). m
A e e s hageep st atenfo§ oS oS Vs e -
(s, 3H), 3. 90ONMR(CDCI;p5R.076s,02, 11m), 3183, (nd, bk, 5H; 251 ($3H),
645\ b F 007 G ! 7R 3 . ! 77 68 i B e
1¥).27 (m IH), 7.39 (m 2H)3 7.55 (m 2H) 7.81 (m I|H).
Exanpl e 23 4-f2-Met hyl sul fanyl - phenyl ")-2-f2-hydroxy-

1- hydroxynmethylin in NI\/F\]’§CDCI 3) d 2.45 (s, 3H), 2.55
15 (s, br, 2H), 3.72 (m br_,_‘EEEB_,__EX le38 05 (m br, IH, 6.40
(m e F 7. 0544(80%5-13ifludrophd®y1{-02(2- Bkbirox X Akl &k védbthyl-
ethylamino)-8-(2.4-difluorophenyl)-8 H-pyrido[2.3-d]lpyrimidin-

(L 7-one The title compound was prepared by following the
(H procedure in Example 21 except 3,5-difluorophenyl boronic acid
©/ o on  was used in the coupling step (89%): MS (ES) m/z 461 (M+H)";
F 'H-NMR(CDCl5) § 2.05 (s, br, 2H), 3.89 (m, br, 5H), 6.10 (m,
br, 1H), 6.51 (m, 1H), 7.08 (m, 5H), 7.28 (m, 1H), 7.75 (m, 1H).

Example 36

4-(2-Methylsulfanyl-phenyl)-2-(2-hydroxy-1-hydroxymethyl-
SMe ethylamino)-8-(2.6-difluorophenyl)-8 H-pyrido[2.3-dlpyrimidin-

F\©/F H\ A solution of 4-Chloro-2-(2-hydroxy-1-hydroxymethyl-
OH O ethylamino)-8-(2,6-difluoro-phenyl)-8H-pyrido[2, 3-d] pyrimidin-
30  7-one (50mg, 0.13mmol) in dioxane / H,O (3 : 1, 4.8mL) was

mixed with 2-methylthiophenyl boronic acid (33.8mg, 0.20mmol) and K,CO3
(54.3mg, 0.39mmol). The resultant mixture was bubbled with argon for 5 minutes,
and added by Pd(PPhs)4 (3.0mg, 0.0026mmol). The reaction tube was sealed and
heated with "Smith Creator" (microwave, 150°C) for 15minutes. The mixture was

35  concentrated under vaco. Flash chromatography (EtOAc / Hexane, 3 : 1) then
provided the title compound (89%): MS (ES) m/z 471 (M+H)"; 'H-NMR(CDCl;) &
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4-(3 ,4-difluorophenyl)-2-(2-hydroxy-

1-hydroxynethylin in br, IH), 6.48 (m IH, 7.06 (m
WQRk0s/174940 (m 4H), 7.74 (m |H). Exanple 25 iPCT/IIS2006/010859

NI\/R(CDCl 3) d 2.85 (s, br, 2H, 3.67 (m br, 5H), 3.81

(s 6.10 (m br, IH), 638(mIH),707(m5H)
24569 3(19,,2 $H4s, bz 288, .78 (-, SH), SR (m, bR dihtine 1915, 7.1

IaX hvdr oxynet hyl - 3H),
(ng’.%’?%b%g%(,m?lm, %n%f%g(?hwl(ﬁ),m)}. 05 (m 4H), 7.38 (s,
IH, ), 7.83 (m IH). Exanple 27 in br, IH, 6.18 (s,

br, I'H, 7.00 (m 2H), ELmpes7’H, 7.58 (m 4H).
Exarrple 28 d

-di fl QM@WIZ 8—d1ﬂum0p®nv12-8ﬂ lb\meIfZ 3- d]'ovrlmldln-
sf-one Fhe title conpound was prepared by
;hg the}gT‘Ocedure in Exanple 2 1 except

37 blNh,en | bodBafide a@mnowmiswmapared bm@ll@mﬁ thagresedyre in

( 9 ¢ }_é ESExﬁ%ﬁle@%Jex(zéﬁ't U)ﬂieth mwﬁ(en%rgﬁ 0%01%1 v}'c% used in

(m ', 706 rﬁO‘Ié‘wg o 634 Or 58@5“5? 2 g3l @Yﬁf el
NEH?a(mﬁ](ﬁg,)M 68 (s, br2H), 2.55 (s, 3H), 3.72 (m, br, 5H), 6.25 (m, br, 1H), 6.47
(m, 1H), 7.11 (m, 2H), 7.35 (m, 1H), 7.46 (m, 4H), 7.77 (m, 1H).

Example 38
OMe 4-(4-Methoxyphenyl)-2-(2-hydroxy-1-hydroxymethyl-
ethylamino)-8-(2,6-difluorophenyl)-8 H-pyrido[2.3-d]pyrimidin-
7-one
@ \/)N\ The title compound was prepared by following the procedure in

F\©/F (H Example 36 except 4-methoxyphenyl boronic acid was used in
% 9% the coupling step (70%): MS (ES) m/z 455 (M+H)"; 'H-
NMR(CDCI;) 6 1.80 (s, br, 2H), 3.77 (m, br, 5H), 3.92 (s, 3H),
6.10 (m, br, 1H), 6.47 (m, 1H), 7.12 (m, 4H), 7.50 (m, 1H), 7.62 (m, 2H), 7.86 (m,
1H).

25 Example 39
OMe 4-(3-Methoxyphenyl)-2-(2-hydroxy-1-hydroxymethyl-

ethylamino)-8-(2,6-difluorophenyl)-8 H-pyrido[2.3-dlpyrimidin-

NN 7-one
S N N N The title compound was prepared by following the procedure in
\©/ on on Example 36 except 3-methoxyphenyl boronic acid was used in
the coupling step (79%): MS (ES) m/z 455 (M-+H)"; 'H-
NMR(CDCls) & 2.25 (s, br, 2H), 3.75 (m, br, 5H), 3.90 (s, 3H), 6.15 (m, br, 1H), 6.46
(m, 1H), 7.15 (m, 5H), 7.47 (m, 2H), 7.82 (m, 1H).
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IH, 7.04 (m 2H), 7.40 (m 6H).Exanple 30 in in

NVR(CDO 3) d 2.15 (s, br, 2H), 3.78 (m br, 5H), 6.05
w@ pgoohe4911H), 6.50 (m IH), 7.06 (m 2H), 7.28P¢TUS10b§/010859

7.52 (m 8H), 7.86 (m IH. Exanple 31

4- (4- Chl or ophenyl )-2-f 2-hydroxy-

1- hydr oxynet hyl - et hyl am no) - 8- (2, 4-di f| uorophenyl

")-8/ -pyrido 2 3- |pyri EI di g 7!63ne The title conpound

was prepared b foIIovmn cedure in E>ianple 21

except ~4-chl ord 242 Hyyelreniyel -lydreix yiaeth vl <edlaylaminp jy8-(2.6-
coupl itng st Lep &ﬁ@c@ophé&@ni@?)pyHé@rz‘é@lp%hﬁmﬁﬁoﬁleHWﬂe
cbcd 3) d (s, br, ZH) 5H) é

br, 1)) 6. 46 mpqupgl wag pma(eﬁ]byf(pﬁgwrﬁgé@e Ierﬁfsequm in Example

’ ( (Gﬁ;b 36 iﬁ&gﬁﬂ’phehﬂ)dbor@iélaﬁﬂ &vaddsed in the coupling step

- r,o +,

1 ot 3 oty O S TESN B 5 Q5 1H-ORYBEFRITA 2616 G
-pyrido[ 2, 3- c/l}rpQHb,rﬁl&ﬂ(m,br,(ﬂé) %16 (t, bt,e DOIPO(mdl R S.13
r r i e procedure in Exanple 2 1
(%xgg& @%I or'd 'ﬁgnlg@?ﬁggrogl C aC|ud vvlas usegpl n the

10 coupling step (49%9. Ms (ES) niz 459 (M+H) +; 1HNWVR(
CDA 3) d 2.55 (s, br, 2Hka e741(m br, 5H), 6.10 (m

?r ’53I I(_I) o 47 47?375}[6@1‘}1&]&%1 - 1en I2|2\('2--41‘Ayd1rox (Mhydebhymethyl-
4-f 3- or ophegt_mllhtmﬁ}of) -3~ (B\ﬂaldlﬁ)awdnhémdir &Hmﬂhf\.@l}ﬂﬂmhﬂdm-

8- (2 n_e__%_[ffh%ﬁ t? g&g]gédnd V}aé% m&)épé/dr Bfi%llg\g
t he mpmméxamm%@pm meﬁmk plphenyl boronic
3-FU©@F0 leny | adPRABhd R BBl [6T94)NRIS (ES) m/z 471
O OF - (M+H)Y; TH-NMR(CDCl3) § 2.50 (s, 3H), 2.57 (s, br, 2H), 3.72
(m, br, 5H), 6.20 (m, br, 1H), 6.46 (m, 1H), 7.11 (m, 2H), 7.39
(m, 2H), 7.45 (m, 1H), 7.56 (m, 2H), 7.81 (m, 1H).

20

Example 42
4-(2-Methoxyphenyl)-2-(2-hydroxy-1-hvdroxymethyl-

oMe ethylamino)-8-(2,6-difluorophenyl)-8 H-pyrido[2,3-d]pyrimidin-

NS 7-one The title compound was prepared by following the
‘F’ N T:‘ hH procedure in Example 36 except 2-methoxyphenyl boronic acid
\©/ L L, was used in the coupling step (91%): MS (ES) m/z 455 (M+H)";
'H-NMR(CDCl3) & 2.70 (s, br, 2H), 3.68 (m, br, 5H), 3.82 (s,
3H), 6.20 (m, br, 1H), 6.40 (m, 1H), 7.08 (m, 4H), 7.48 (m, 4H).

30 Example 43
4-(2-Hydroxyphenyl)-2-(2-hvdroxy-1-hydroxymethyvl-
oH ethylamino)-8-(2,6-difluorophenyl)-8 H-pyrido[2.3-d]pyrimidin-

ANCSN 7-one A solution of 4-Chloro-2-(2-hydroxy-1-hydroxymethyl-
S Lo N ethylamino)-8-(2,6-difluoro-phenyl)-8H-pyrido[2,3-d] pyrimidin-
\@ on ou  7-one (50mg, 0.13mmol) in dioxane / H,O (3 : 1, 4.8mL) was
mixed with 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenol (44.0mg, 0.20mmol) and K,COs3 (71.9mg, 0.52mmol). The resultant
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coupling step (64%: M5 (ES) mlz 443 (M+H) +;

IHNMR(CDA 3) d 2.05 (s, br, 2H), 3.79 (m br, 5H),
wWG200/1¢497 br, IH), 6.49 (m IH, 7.07 (m 2H),PJr/u2006910859

5H), 7.77 (m IH. Exanple 34 Ow

4- ( 3- Met hoxyphenyl ) - 2- (2- hvdroxy- 1-hydroxynethylin in
nhKRODE bubbled witlh irgpa for miriths, a3l BRled by PA(EPIB)A)(3.081291
0(5(@')261%’159 )5 ”ﬁle]réac(t ale@ aﬁg hédiréd xlvffbl "§m¥t{1 et
(RiczoRpr e, 2%0 &) &gl enwﬂtﬁq; J@p@yﬁaﬁwas 9Q@clet2atechy x§co. Flash

cArofae g a@rngtwAet Hekatd Bo) ) thén aforttediid tit!Héb%Wh 82% MS
(

s G Aoy PR 1057 Beo s o R os

beXdBHp6. 5@(15 Y, 17ucr (op HED y 7.4 8 Grp3H); 7881 (ch, . used in the
coupling step (89%: MS (ES) mz 461 (M+H) +;

1H NVR(CDA 3) d 2.05 (s, br, ZEI) 3.89 (m br, 5H),
6.10 (m br, IH), 6.51 ( 7.08 (m 5H), 7.28

(m | - 19 @m{v&r’d)cvplﬁﬁﬂ'mu@ Iﬁiﬁr@# pﬁ'ydroxvmethyl-
et hyl ) - 8- FEpyr1dol 2, 3 d], by,
rimdi

NgnL) wasomd xed W|th 2-met hyl t hi ophenyl boronic

e peyicant e EnpBSbuat oot By Wyt oo
son and ditdeplddd exkeph(484.4,5 Btramgthsl- o,smﬁmmlrc)lan-z-

The react on t ﬁeﬁ(@%va%%fb qtﬁ@&, ﬁ%@@ %j N%”(]tig‘pm/le
5 FAR éﬁ@?ﬁé@ﬁ A o {&I 5.65 (m,
I (d, 31H),p44 enprovided the title
4§§npou(nd ll(fgé?/aog & II({)Esg m@f APIBI (MrH) +; 1H NVR( CDC
3) d2.45 (s, 3H), 2.55 (s, br, 2H), 3. 72 (m br, 5H),

6.25 (m br, IH, 6.41 (mamjj)gAS?. 11 (m 2I—|)3 7.30 (m

2H), 76H45 (m 42@ch?ro§9ph%mfl)-§%-'hv%§%l—ﬁvcﬁgxs;n!?ethvl-
ethylamino)-8-(2,6-difluorophenyl)-8 H-pyrido[2.3-dlpyrimidin-
7-one

o /N | N;NkNH The title compound was prepared by following the procedure in
FUF H\ Example 43 except 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
o %" yl)phenol was used in the coupling step (56%): MS (ES) m/z 441
25  (M+H); 1H-NMR(CD_O,OD) 8 2.18 (m, br, 5H), 4.91 (m, 1H),

5.48 (m, 2H), 5.71 (m, 2H), 6.07 (m, 3H), 6.51 (m, 1H).

Example 46
SOMe 4-(4-Methylsulfonyl-phenyl)-2-(2-hydroxy-1-hydroxymethyl-
ethylamino)-8-(2.,6-difluorophenyl)-8 H-pyrido[2.3-d]pyrimidin-
L 7-one A solution of 4-(4-Methylsulfanyl-phenyl)-2-(2-hydroxy-1-
. | N/)N\NH hydroxymethyl-ethylamino)-8-(2, 6-difluorophenyl)-8H-
F\©/F (’\ pyrido[2,3-d] pyrimidin-7-one (50mg, 0.11mmol) in methylene
% O chloride (3mL) was mixed with mCPBA (80.0mg, 0.33mmol).
After stirring at room temperature for 30 minutes, the mixture
was concentrated under vaco. Flash chromatography (EtOAc / Hexane, 10 : 1) then
provided the title compound (61%): MS (ES) m/z 502 (M+H)*; 'H-NMR(CDCl;) &
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in NMRCCDA 3) d 2.50 (s, br, 2H), 2.55 (s, 3H), 3.72

(m br, 5H5 6.25 (m br, IH, 6.47 (m IH, 7.1 1 (m
WQk)os/1749856 (m IH) 5 7.46 (m 4H), 7.77 (m | HCT/US2006/010859

Exanpl e 38 Owe 4- (4- Met hoxyphenyl ) -2-(2- hydr oxy-

1- hydroxynethylin in NVR(CDA 3) d 1.80 SsSbr, 2|—II)I,
z.(gis (@b BH)13, 16 csrsﬂ>,3;1mm,st>r, smz 6.26 (mobdY, rlrgl béz-? 1( (R 1’2|_?)5'741$

: ; 2 (m :

0“7%%’ F}(_gn% é?’l—})}i‘)?%%?r%)l’ glh %977'%%8?%1%)55&%(%%@ I|{§1;g step

(79%: M5 (ES) mz 455 (M+rH)+; 1HNVR( CDO 3) d 2.25

(s, br, 2H), alple 43- 90 (s, 3H),
br, | 5 6. 44 N 7. 4
7.82 H) SOMB) | B2 ‘.M‘ -- O OXY=

y et hfhybintiube8i( D6 iBsdkapteayl)-8H-pyrid[2.3-d]pyrimidin-
di f Luggophenv %H— pyrido [2,3-<fl1pyrimdin-7-one The
-0one ,
| c,:/“érrpoun s prepared by follow ng the ‘%’oc?dure
ahpie 36 Thrtidproppewyd watprepared femd-(hethy bylamy!-

LS oy P Ty ndabylugias o
6.15 (m by, ﬂé@l{or@?’@yl?ﬁfmﬁ ,Oﬂgfépxw % -org by dollowing
thg ?%X?Jurg% EmT;?lblnél(:Ex%mEM's)(;BS)_ PS03 d(M+H) : TH.NMR(CDCL;) &
20 {s b orva T 303 ORI 510, G2 b, 6,55, 11 7114
(2D H50 (G, T, (0 @)LED77.80 G EIR A0S (m, 40811 7 [py 1H), 8.30

h.5 m 2H), 7.81 (m IH). Exanple 42
(50 gﬁﬁ/et hoxyphenyiy 2- (2- hydr oxy-
15 1- hydr oxymet hyl et hyl ami no) -

Example 48
4-(2-Methylsulfonyl-phenyl)-2-(2-hydroxy-1-hydroxymethyl-
SoMe ethylamino)-8-(2,6-difluorophenyl)-8 H-pyrido[2,3-dlpyrimidin-
“ Y \;ll\ 7-one
S N ‘: N The title compound was prepared from 4-(2-methylsulfanyl-
\©/ L & pheny)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-8-(2,6-
difluorophenyl)-8H-pyrido[2, 3-d] pyrimidin-7-one by following
the procedure in Example 46 (62%): MS (ES) m/z 503 (M+H)*; 'H-NMR(CDCl3) &
2.27 (s, br, 2H), 3.28 (s, 3H), 3.77 (m, br, 5H), 6.20 (s, br, 1H), 6.41 (m, 1H), 7.13 (m,
25 2H), 7.25 (m, 1H), 7.48 (m, 2H), 7.81 (m, 2H), 8.26 (m, 1H).

—

Example 49
N-cyclopropyl-3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino}-7-o0xo0-7.8-dihydropyrido[2.3-d]pyrimidin-4-y1)-5-

30 fluoro-4-methylbenzamide
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30

35

8-(2 6-difl uorophenyD 8H pyrido[ 2, 3-cripyrim din-
7-one The title conpound was prepared by follow ng the

w@eweatae i n Exanpl e 36 except 2-nmet hoxyphenyPChUS2906/€10859

acid was used in the coupling step (91%: M5 (ES) mz
455 (MrH) +; 1H-NVR(CDA 3) d 2.70 (s, br, 2H), 3.68
(m BFFluﬁid)Af-n@t}S@e@sqic 3k, (164200 0iymdiy is diddplved im0 (m

téhﬂi%oio e@;r ndefls @E@amd@&@&%g%&lw BBt 6°@3NIS (2.25 g, 0.01
lﬁéﬁYﬁfﬂ]di%e}(q’fﬁrﬁVﬁba 6 hanepgd -hilieinpainfpipifeeihy Feaction
terﬂpe?’zliﬂuféyeft laB&t @h@d %ﬁﬁfx‘tdﬂﬁ ‘ijdddfll'ov&]ed Q!t')‘ ﬁ/ajﬁg ft@ ku gﬂrfné?ﬂl gBf. The
or. O- ro -
KOO GeG  He THGAVFE ISAAY AR MR VLG PR Stk (20 The
offzanivdayerd g, wdSh&hNx, $,Os) and meﬁrdted-IZDLe( Bateridl, is 4arBiell bn

m xed VVI th
%?4 -tetramet hyl -1, 3, 2-di oxabor ol an-2- yl ) phenol
(44. cnmezgxdﬁmrl)l abewe (Ki_’@(g; ig dﬂ&sogml in @hlSthvblo)rldeTh%mL)

tami o b I
aﬁ@ﬁéﬂté@t@ g@ wgg QdeF‘%%)hélul?{é Iﬁ%gtﬁ’% b ]8%1{ e&zﬁecf;a m@ﬁ%ﬂﬁé&&m

a?‘g%FB‘ffiddwdFﬁ%é Omlgéte al hsmishereieeaneantyatechinvagna and dissolved in
1SdaDOM. Nm@@p(@%y B, ada&m@lg {vath tASEFNePreS abivee ?G%HL,GO.OI

B GERHERE FEM 3 0 RSy ol as<? Ko OHE LAY Al Burified via
ﬂ@shmwnatogaazh@ (SWBIRBIBY O£ ]2 & afffdviaie) 904 HANNMR(GGRG Y1 3)
ﬂqm% ﬁ%d@% Ehyl n}ﬁigo (m br, 5H, 6.05 (m bf

7.48
( m NH)YCIOEJZ%?’ UpEO5r{0¢Q- ﬁgn@hﬂbewm@é@&%g, pis3 mmol) is
dissulpdd MADSIFY %Bls- idale®o - defo%arﬁ!:‘ﬁ- 4@%’*’@8? mmol) is added

raf g Bracly dp(@%‘gm@mn%w“%@% (1§ b, The

miixfpre Be didrrédrfor hbut 1Bhaomicentddied in vacuo and purified via flash

1%2{1)%%)@%@% XYR yﬂf)gyéci&?@yg Eﬁ&% 4-gis ﬂ]s ‘tgﬁ)“% éé’t' Ny titpg-

1 |3;.2)-d10xaborolan -2-yl)benzamide (60 mg)

4-Chloro-8-(2,6-difluorophenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]-

amino }pyrido[2,3-d]pyrimidin-7(8 H)-one (0.056 g, 0.17 mmol), N-cyclopropyl-3-
fluoro-4-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide (0.065 g,
0.17 mmol), K,CO;3 (0.07 g, 0.51 mmol) and tetrakis triphenyl phosphine palladium
(10 mg, 0.05eq) are dissolved in dioxane / water (3:1, 10 mL) and heated to about 100
°C for about 3 h. The mixture is concentrated and purified via reverse phase HPLC to
afford the title compound (9 mg, yellow powder, mp 214.2-217.5): LC-MS m/z 540
(M+H)*, 1.69 min (ret time). HPLC indicates 96% pure.

Example 50
4-chloro-2-{[3-(diethylamino)propyl]amino }-8-(2.6-difluorophenyDpyrido[2.3-

d]pyrimidin-7(8 H)-one
0PN Nél\ﬁ/ T PNy I N/)\H/\/\N/\
F\©/F 0 ¢ ; k
To the compound 4-chloro-8~(2,6-difluorophenyl)-2-(methylsulfinyl)-
pyrido[2,3-d]pyrimidin-7(8H)-one (1.59 g, 4.47 mmol) in dichloromethane (89.4
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Exanpl e 46 4-(4-Met hyl sul fonyl - phenvP) - 2- (2- hydr oxy-
1- hydr oxynet hyl et hyl am no) - 8-(2, 6-di fl uorophenyl V8i -

w0 2@gnogor 2, 3-fir[pyri mdin- 7-one A sol uti on PET/US2006/010859
4- (4- Met hyl sul f anyl - phenyl ) - 2- (2- hydr oxy- | hydr oxymet hy
| - ethylam no)-8-(2, 6-dtfluorophenyl)-8Hpyrido|
ngl awelk pgdedAVaN-diethybn 8- yrepangdiaming SmLnS.Aé ntof) ande
tﬁahglun% @ 3261)1, o Winepd mmxfﬁ?é?% 8009, overnight, Some

ter stlrrln roomte erat ure .
terﬁr?ﬁa?lée%e Wtaf'l forped dyripg W&§%¢é‘ﬁ€e ﬁ%l%ﬁ(égf%llﬂ‘déﬁl by xagh with

eﬁiyasébtﬁbfﬂmfdhﬁtﬁdiﬁﬁnétﬁﬁ@éﬁfofdeﬂﬁm s cobhound )1 099% 60%).
d % 4 e compound (61%: MS (ES) mz
%Tﬁ ¥ @ﬂ/ﬁ(‘ 3) d2.06 (s, br, 2H), 3.16 (s,
3.77 (m br, 5H), 620(m br, IH% 3?i—|)51 (7m85
IH) 7.13 (m 2H), 75153%; 5!768m 7.

Mz 503 (MeH) +; NI\/R(CDCI 3) d2.09 (s, br, 2H),
3.16 (s, 3H), é@g N35(m br, IH, 6.55

(m IH, 7.14. 70 (m IH),

7.81 (m IH), - (m T F(m”CL 8.30 (s, br,
10 IH). Exanple 4 - ( 2- l\/bthylsu nyl - |)-2-f

2- hvdr oxy- 1-hydroxynet hyl dlfluorophen )

8H pJPitﬁ%f%nBotalﬁﬁbehlﬁﬁoﬁ (%G—d&h@rmheﬂw-ﬁow ng the
(1REhoR E&Fﬁlﬂgm%ﬁﬁldﬁﬁam - (f E@g 919%111%9?) ih MFH) +
dl(cmor%rpgt A1 ( (8% ]gbwgg adé?d 4 mq}hy -d ﬂl]{lmnqlrp_q) (057% f§5(rﬁgl)
afHricthy1aBing (108 WL, 3 177, do()mTh2khiGtize §as fifredtlabod.-26°C
1 °°€‘7“§%‘E? BPARITIOR 8 poconeaivion s s 2oy Ry
atqagyenhyyty aeerd the title compound (0.904 g, 51%). LC-MS m/z 474

hyt.1am no| - 7- oxo- 7, 8- di hydr opyri do[

230r|pyr|md|n4ylv5- _ _
fluoro-4-rnet hyl benzam de3- Fl uor o- 4- net hyl benzoi ¢ acid

(1.54 g, 0.01 nol) is dlESﬂhgﬁdSZJn
20 3tf§ (5 %%ﬁ&%&h&xﬁ%hﬁ Q-2 3k Dip pendln- -v?)ngo Q;Se dto

d1hvdropvr1do[2 3. a’]pvnm1d1n-4 Vl] 4-methv1benzo1c acid

Ho

& Pl B0y

To a stirring solution of 3-iodo-4-methylbenzoic acid (60 g, 0.22 mol, 1 eq)
in degassed DMF (1400 mL, 23.3 vol.) was charged 4,4,4'4'5,5,5',5-octamethyl-
25 2,2"-bi-1,3,2-dioxaborolane (81.4 g, 0.32 mol, 1.4 eq) followed by potassium acetate
(112 g, 1.14 mole, Seq) and [1,1’-bis(diphenylphosphino)ferrocene]-
dichloropalladium(II) (18.7 g, 0.02 mole, 0.1eq). The resulting mixture was placed
under a nitrogen atmosphere and was heated to 80 °C with the exclusion of light
overnight. The mixture was then concentrated under high vacuum and the residue
30  partitioned between EtOAc and 2M HCI. The mixture was then filtered and the
layers separated. The aqueous phase was re-extracted with EtOAc. The combined
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nol) is added in several portions over a 6 h period
whil e maintai ning the reaction tenperature at about O

wO o6/ Tod1™M xture is allowed to warmto rt. overP@i/gk1006/010859

The reaction mxture is then poured over ice and
extracted wth ethyl acetate (3x). The organic |ayers
ofgamicsaBire dme@NmEatE)th aride civied end cedpatated toeyiatdtachroeh solsd

tﬁaﬂ rv&qu eag}aﬁéh tg %ai][o-ﬂl]%t}ﬁ%ﬁ %ﬂ]l‘?eda\g éﬁl 2f17c§)an@?79a %ﬂéﬂ ? e%)t? o
Fs@tms ere thpo g@mlzmh amdw@/anmsatqdrte yieéd 8 hmwrcfsmethatt was
tHifedd %ﬂﬁ%&ébHé}@n@ nl18dted bR AIHARER thd AR VAN to TTEd

e g sogneeniial ed L yaco ald clecolvod i ds) <,

Mmmpdmmzt 8,02 IQEH,(dH)b’BZ’MZ 25q1 Al dyyaleas3Khey ¢J36zumrs)d
st ver t, an
purl f |O) e\%]lgl c}%ﬂ%o'%g% %glvﬁ'ﬁ%()p )c) e éﬂg’é 2)

b!mp%ﬁdl@‘rla}’]()l?}g@@& dfdIpyeipitimpT(8p)Hong {47.5 mg, 0.1 rnmol) in dioxane

(3 Wi9r8d %a&&%@hﬁé}_‘?&rﬁ%ﬁ%ﬂ@zﬁ élgf'? (;}rzgtSﬁS -t tramethr%ld 3,2-

V-
I gng) 831 r-OB%@Zﬁ%F&C)d (38-40ne<bl el notmmr(l gerbangte (83 me,
OEE mnmlmrﬁabtaal@s(&gmﬁﬁ?ﬁo Rindybaladidm@® (416001, 0.602H&RA). The

o RV nled Bith PPV P |0 ahchedif | g .

“alb@gncenaaﬂwd & theo emkcdaweﬂ DMS@40.176 mIn)chrﬂtwatén (@dS\mH)

0,

HITIRRrE VT PRSI Rumellog A me 450 LR T

2 di oxabor ol an- 2-yl ) benzam de (60 ny).
4 Chl or o- 8- (2, 6-di fluorophenyl)-2-{[ 2- hydroxy-I|-(hydro
xymet hyl ) et hyl ] - am no} pyri do| 2 53-<Apyrinidin-7(8
)-one (0.056 g, 0.17 mmop&i | opr opyl -
3ﬂ12u{(153<1§d1éﬂwmhnb)pﬁodvﬂlalﬁuﬁx}58-(296-H&lmirénﬂen4/1) 7 -0x0-7,8-
di - ) e (0. OQ? g, 0.17 mol),

at triphenyl
phosphlne palladlun1(10 ng, 0.Q5e are dissolved in
di oxane / water ¢{3:1, 10 nlL) and

cdted to about 100

OC for about > The m xture |s Ccd centrat ed and
purified vianewerge-phase FPLC LA Afford the title

conpound (9~ggyel | ow fowder o nfy F140 2 217°5): LC-MB
n z 540 (I\/H-H) 1.69 mn (ret T ). HPLC T'ndicates
96% pure. Exanple 50 4-chl oro- 2-

([ 3- Uditks ¢nrhpound &) gl @p32-{[ 3a(diatioylamino)propyl Jamino }-8-(2,6-
diffuBrdpheflyIsiykub e RO AKldRY (S ARbne ard mg, 0.418 mmol) in dioxane
(4.5 mL) and water (1.5 mL) was added 2-methyl-3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoic acid (173 mg, 0.626 mol), potassium carbonate (289 mg,
2.09 mmol) and tetrakis(triphenylphosphine)palladium(0) (24.2 mg, 0.0259 mmol).
The mixture was heated with microwave at about 150 OC for about 15 min. The
mixture was filtered. Separation by HPLC with TFA afforded the title compound
(238 mg, 99%). LC-MS m/z 522 (M+H)*.
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<Jlpyrimdin-7('8 /)-one To the conpound
4-chl oro-8-(2, 6-di fl uorophenyl)-2-(nmet hyl sul fnyl ) -

w@bdefoR] 3- <"pyrimdin-7(8 H-one ( 1.59 g, BECHUS2006/010859

nmol ) in dichloronmethane (89.4nL) were added
i VAV-di et hyl -1, 3- propanedi am ne (0.845 nL, 5.36 nol)
and triethyl amine ( 1.2Exampl®3$4 rmol ). The nixture

1,18 8n Ghi1EfhGOs . {rst(d@éfﬁﬂ&h%spro@ﬂmm}-Bfrzl@t@ﬂu@ﬂobmrsm 7-
'ﬁmrrowmdaub J Lgewﬁlo. ;at fo mmdby
OX@mis¢ AYEHODPX1IAO] Ay 1 L =2 11

rifihéroneeslet he title conpound ( 1. 028 g, 60% LC-MS M z
383 (MrH) +. Exanple 51
4-ph!oro-8-r2,6-difluorophen

eridin-| -v;%%ﬁé!dorZ 3- To the c

4- chl oro~8- ([, fluor aphﬁn;d &

(et hyl sul f°( %m/\ﬂ'\gf 3-<i } ) g 8H) - one

(1.39 g, 3f9g%Tﬁ chloroﬁgﬁhane 8d\nL) wer e

added 4-neth - bi pi peri di 0.75 g, 5 85 nol)

and triethylam

was Seihercatmmardd; aﬁkoro b iR e
dlﬂ@érbﬁh\ﬁ@l)byn@dm G&i]pymhidﬁm}:] (&H‘)mner(ﬁﬁk@smg?t AP niniolpth dibxdne
R e N e T Al e
(4345, 8-teteanGethly1¢ 1, hafdmcphbmwanﬂ-vk)bwphtyl(%mmggf 132 mol),
pods B8] Shflokiz (550 2fe, B8 atmdD and terais(ip (TR
padlediam) (82sus. 60 nselo The s oSt Wk FYFERATOA
1580000t 69 nfnutés. 2ZBhdMaixturd vwad Xilteredd Sgpaatch BVHPLLARRHh TEA
f§§ %H%O|p%.w%§ charged 4,4,4' ,4',5,5,5 ,5 -octanet hyl -
affprded e cpideditls campotlith o ane (81.4 g, 0.32 nol, 1.4

eq) followed by potassium acetate (112 g, 1.14 nole,

5eq) and [I,r-bis(diphe gRRi no) ferrocene] -
4d| chl oroallladl un(ll) ( .02 lrlmle 0 17eq) The

“nmethyl - 1. 4' - bi pip

diﬁi;ul 5%%23%&3@1&%3&@%&%00 Wit h the excl usi on

of T1ght overnight.  The m xture *t hen concentr at ed
under high vacuum and the residue rtitioned between
Et OAc and 2M HCl.. The m xture was en filtered and
the | ayers mt ed. The aqueoy hase was

re- ext ract egh it A\ Bt OAC=_The cdnb rpqdp\r/ggn CS were

t hen washed. with BYrinel dri ed‘;ariblf evapor ait\ed to yield

a brown soli

To the compound 4-chloro-2-{[3-(diethylamino)propyl]amino}-8-(2,6-
difluorophenyl)pyrido[2,3-d]pyrimidin-7(8 H)-one (168.75 mg, 0.40 mmol) in
dioxane (12 mL) and water (4 mL) were added 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoic acid (148.85 mg, 0.60 mol), potassium carbonate (208
mg, 1.20 mmol) and tetrakis(triphenylphosphine)palladium(0) (23 mg, 0.02 mmol).
The mixture was heated with microwave at 150°C for 15 min. The mixture was
concentrated. It was mixed with DMSO (0.75 mL) and water (0.25 mL). Separation
by HPLC afforded the title compound (147 mg, 72%). LC-MS m/z 508 (M-+H)",
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that was applied to a silica plug then eluted with 2:1
cycl ohexane : ethyl acetate. Fractions were then

we wbited? and evaporated to yield a brown foanPCTiES2006610859
triturated with cycl ohexane, collected by filtration
then dried in vacuo to yield Anmethyl -
3-(4,4,5,5-tetranet hyl - | Ea@pli $abor ol an- 2-yl ) benzoi c

39 %—HB sglggh%ﬁ%)&otgf@l amthd}%R-(d, y—dlfﬂ)cyroﬁleﬁéi) % $o-1.5H
g@fﬂi&é@@é‘mmﬂm-ﬁg—vﬂbenzom ac1d (1ZH"s).

4-chl oro-8-(2, 6-di fl uorophenyl) -2-(4- I et hyl -1, 4" -
bi pi peridin-r-yl)pyrido[2, 3-f| pyri
(47.5 ng, 0.1 ym|) in dioxane (3 Nl
n) were add -AE =44, B, §-Yetranet hyl -1, 3, 2-
di oxabor ol an- 4- j)ﬂ)/te\n}zd(\)u\c aci do a m mol ) .
pot assi um carnate (83 ng, O. w I) and

tetraki s(triphenyl phosphi ne) pal adi un(0) (4.6 ni,

0. 00§ o"fH@I:c)m]?%ﬁ 4”&Hi$1‘6rf {W J@ﬂﬁlﬁﬁo rB?yl]‘Qnﬁflg}"-@y(Q 6t

bout

t 1500C
RN PANRSS8] 2 e Sk G U ElroBAE0COmEE0. 36 Foragiin dioxane
(Viatnk) afdwater (9-nl) Seraddlei @r(4 lays ﬁ%tﬁn@ftﬁﬂngf@tdtda@béﬂotahez-

Y@% Q%OI‘CZ%[({ égé 31?%9%3 %W})T@tassmgf carbonate(gliL 5'2114- L1 |E)(() nq;%os and

tgtykisfiyibhenyiphoppiBnd)Baltdilinh(0) @S0 Ren 92 MVnm - Thednixture was
hgétgﬁ’ @R M%ﬂo%@g at?’ébogp Y4do 18l S0t Y5 hd - TR YLRengQ i ¢

aci d

CQHC@HIT@P@) thery IPBLeéd’Ylth RYISO{ S plopyd ater (025 812 Separation

byl HPLIEORREGHE iRk ch d

i s b S R i sl B

was added 2-nethyl -3~(4,4,5,5-tetranethyl -1, 3, 2~

di oxabor ol an-2-yl)benzoi E xmpﬁs(ﬂ?S ng, O. 626 nol ),
) , 8 . ‘

l,l) and. 4
mnfﬁﬁﬂ) -ondhe mxture was heat ed with mcrowave at
qUéhlc;r'é% §6f-<9flu§113 Hénybamd)-o- bg.e was
fere eparat o y C orded the
(238 ng, 99% . LC-M5 niz 522
(MrH) +. Exanpl e 54 1.1-di nethylethyl 3-F2- ' '
{r SofCdi et hybam |no I pnoagyl I anl i nol - S- N
- di fll uor op AN \ | s
oxo/7N 8—thvdr oéxtr pyu_l_nl n|N4—yI—I—-5- | udro®
rifl u ogeelat e, s F F

To the solution of phosphorus oxychloride (65 mL, 0.70 mol) in
trichloroethylene (46.5 mL) was added DMF (25 mL, 0.32 mol) slowly to keep the
temperature between 5 °C to 10 °C. The solution was then warmed up to room
temperature before 6-hydroxy-2-(methylthio)-4(1H)-pyrimidinone (25 g, 0.16 mol)
was added in portions. The resultant reaction mixture was heated at 80 °C overnight
followed by concentration under vacuum. The resulting slurry like residue was
poured into ice, stirred for about 2 hours then filtered to afford the crude product.
The crude product was further purified by recrystalization with hexane to afford 4,6-
dichloro-2-(methylthio)-5-pyrimidinecarbaldehyde (21.3 g, 61%). "H-NMR (CDCls)
0 2.66 (s, 3 H), 10.4 (s, 1 H).
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To the conmpound _ _
4-chl oro-2-{[ 3-(di et hyl am no) propyl ] am no}-8- (2, 6-

waledobnovophenyl ) pyri do[ 2, 3- <*pyrin di n-7(8 ) - oPET/[8106/010859

ng, 1,422 mol) in dioxane (15 nlL) and water (5 rTL)
were added 1, 1-di et hyl et hyl 3-fl uoro-4-nethyl -
(4, 4, 5T cstheemlvcmohlyydrd)x}&arﬁmd ihgdabhlottiai-32-nyg, )Qb@ﬁlmﬂ) €I0Ac

o, 7 fél?‘?‘”ﬂﬁis’ & p RE) WL SRR LRI (blilos-s
(@E‘“?*iﬂme@af Qﬁnoﬁ)dp goga derhpeaztute. illtersolution was
rthel’f hesadeat 30 °@5’6p§aoﬁﬂl h&'& BY PU & Sabolt 1) M lrﬁltt%ragld%s’C for

il ulate;(f ungzs(%gfpg% L&cﬁ)gasb%g HPLC G’S‘He Tviéul?ryand washed with H,O
z(l? 20h[3)- o diffetd,batichiaro-2- (methylthlo) 5-pyr1m1d1necarba1deh¥_de .oxime
( Y ﬁ‘% gd)‘f’lg' ROMSBinfr23% (ﬂ/i } lPﬂgli 3k r%l%rr}XteV? 65T mlnute H N(R/IR
A(CPrqlﬁ 02,01 & @die 1) 8D KbFPr opyl | ani no} - 8- ( 2, 6-

di fl uqr@@&@lmhharawtqn@é?ﬁﬁﬂé%? 3. E}r@r}ﬁfd q@fgfb'a d%ﬁﬁ%a) GAng r(é 38810

ML A D DA RN it SrdC 1
dobmlah) oras lteen-hatgl hbEN AVt aBEhtHB lﬁo\ﬂ@b&@re‘@wa@c&geﬁ@téd under

PaRRET; YR ASOHRROICTb e R 0 RY PPN P ORIy soineng (S ploamder
wﬁwwn Th@reﬁmlnng: saliduass Weshiee ovithi EHOHHeO ¢venEe, At 1)Yt6086rd

fgy-dikhloRd-D. (m-ghlgrltm tsggr?guf{m&é%?@ﬁg—gé ﬁ{?&'g sésg/g?‘”g@% ngg 220
Mtﬁgg{s %‘%lawt% hE-YMR €CRCkh M4 ER7 my, 729 . LC MB
mz 50% tﬁ%d‘fhﬁmfdf&mﬂdfbhﬁﬁo 2- (methylthlo) 5- &nmld dnecrtrbomtnﬁ (2.20

%V (? 0§nn}015) BW I%m ]50%1 d%%g grg dl(ﬁuoroamlme (2.17 mL, 20. 0

dirtheldir 'Bbglsqlutmrﬁwéb stitfedyat bOPd ifor-aboyd ddo@bAMISC TARinfixARe was
Eﬂ%@zl}f 9&&93& rago](uélon olg MeOH 20 ml) pr%l ng%o 1§L2 .o Te resultant
89lid way Blserechgnd yoshed @[@ Me@ﬂ] P2Q RA0nL.71:8) Yo- gined-CcRIbEo-6-

@,6- &lﬂ%@rdﬁ?ﬁ&lyl)ahfh(qlﬁ(iﬁ&ﬁylﬂﬁé) AplimA e MR trifeas T White solid

U8 G BUEAS LoMS e AP OVL 5 HTOMBACHIGI. 52.33 (s, 3 H), 6.94

(&, ] FBNZ.04 cmaz 1, 1.326mnyH)0. 75 nol ), potassi um
carbonate (210 ng, 1.20 mmol) and

tetrakl s(trl phenyl phosphl ne) pal I adium(0) (29 ngy, 0.025
Al pemeihvl )uo-ehlpg o-aidl iphemnyil 2 -Omvathelthib)-gbout
A58 bout 15 m n. The m xture was concentr at ed,
%nenﬁﬁﬁﬁ%@wth 0 (0.75 ni) and water (0.25 ni).
Separ ation byWPLJ afforded the title cogpound (467
ny, 32% . LC-MS z,“508 ( MtH) +.
N

/ H N ZNY
N N s |
F F N \N)\s/
F. f F

To the solution of 4-chloro-6-[(2,6-difluorophenyl)amino]-2-(methylthio)-5-
pyrimidinecarbonitrile (0.938 g) was added borane.THF complex (1.0 M, 15 mL).
The reaction mixture was then heated at reflux for about 4 h until all the starting
material disappeared. The solution was cooled to r.t., mixed with HCI solution (6
M, 5 mL), and stirred at room temperature for about 30 minutes. The solution was
then mixed with NaOH solution (3 M) to pH 9.0-10.0. The organic phase was
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Exanpl e 57
5-Chl oro-1-f 2, 6-di fl uorophenyl)-7-faiethylthioV3

WQ Zeoditbwpdr opyri m doK5- 57a) PCT/US2006/010859

4-chl oro-6-[(2, 6-di fl uorophenybDani no] - 2- (net hyl thi o
")-5- pyrimdinecarbonitrile To the sol ution of
sepampddomdsheagehtioly oy (stxtratied FitAELORIC)(3ixB0 mL). The

: 2

é&gﬁéf&%ﬁ&%@%ﬁgﬁw&é . a%h{%@?éP@%gL%lé@ g%ed Qv%

er@dmnwéwdmgffondéhe tide perdpemdtG9% géfmantatlve) LC-MS
WePer REHTE, PSTohret. time).
6- hydroxy-2- (et hyl t hi o) 4(1/1)-pyri m di none (25 g,
0.16 nol) was added in portions. The resultant
5 B9 St ChiBravl X2 .grdiflwaspienst) e (nadth i thi O3 .o detiydr@gvtimido[4.5-
gﬁ)lwiwﬁ Zte Hs:oncent ration under vacuum The resulting

Tt Re chldue was poured into ice, stirred for

about 2 hours then filtered to afford the cyfude
product. TFhNé cptdp product was furtheg,
recrystalizatj (th hexane to afford 4,
di chl or o- 2- (} i 0)-5- pyrini di neca

g, 61%.F
: ure of hydroxyl ani ne hydr Ior| de (139
rrgZOmm,HOAc(OllSm_ 2.0 and EtCH (5

py ri \rlw\ggl }?Fgg Cgeﬂ b%@'n?%%@%pg?ﬁﬂo -M}? ,%)-Qiaﬁg)ragpﬁnyl)-z-

(rﬁét‘hﬁﬂﬁb)%-@ynﬂiﬁthne&ﬁina 1(0.807 gpm CHL, (ﬁemw eaahdded tB&mlixtore

a0 GHordp e 8 574 LR, ROnF bRy e 4
s;tawluﬁcvr st ﬁ/eh@h@dat w1 inixedvighn GH201: €10 tha and eshed with HCI (1
%56 xdﬂoqﬂtpmr ﬁbé mtcs hyRd l?am Iiayasddva% %an&eédﬂ ahyd své;x

m nut
e L O @))Vl@le Secsie corspupd (G575 3 B4 LC-
EISS;Q/z(m (M+H)T01 .75 min (ret time); '"H-NMR (400 MHz, CDCI3) 8 7.44-7.40

G S0 n S S0 S0 B B 0

m)l) slowy at roomtenperature. The solution was then
heated at 75 OC for aboutg, 3 hques before it was
concentr at ed under vacumn Tre_tesi due_ SOC was

2 whioverd -(By0-diflnprophe 7 mnethyisplifingl 8 .4-dibygropyripago[4.5-
y@,@;ﬂ-mmmg}ﬁ gﬁéﬂ ti ng soI | d was washed with Et OH H20
(IO, T I) to afford )

4, 6-di chl oro- 2- I thio)-5-pyrinm carbonitrile
(2.04 g, 93%. )\ S0l z 220(M+§Q Q/anute

1H NMR (CDC 3) di2. 64(% H) .

F 0

To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-0x0-5,6,7,8-
tetrahydropyrimido[4,5-d]pyrimidin-4-yl]-4-methylbenzoic acid (1.71 g, 5 mmol) in
CH,Cl, (60 mL) was added m-CPBA (1.17 g, 5.2 mmol). The mixture was stirred at
room temperature for 10 minutes, then directly loaded onto a column. Flash
chromatography (mobile phase EtOAc/Hexane) afforded the title compound as a
white solid 1.58 g (88 %). LC-MS m/z 358 (M + H)".
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To the sol ution of
4, 6-di chl oro-2-(nmethyl thio)-5-pyrimdinecarbonitrile

W@ 2008004917 10.0 mmol ) in DVMF (10 nL) was added PCT/US2006/010859

2,6-difluoroaniline (2.17 m., 20.0 nmol). The sol ution
was stirred at 50 OC for about 60 m nutes. The m xture
was sl owy added |nto a slb;tamlglers 9of MeOH (20 m.) and

[ (2, 6-difluorophefiyl )ani no] - 2(rreth|th|o) 5-pyrimdin
ecarbonltrlle as a\NV\,hlte SO|Id { 90 /() LC—I\/IS
mz 313 (M+o N,N , 6.94

(s, 1 H, 7. @ﬁ\égx 7. 35 (

5-r Am nonet hyl - chl oro-

-r2, 6-di fl uorophenyl V2- (et hyl t hroV4- pyri m di nam ne

To t h®o agblutibnof B—fchloro 1-(2,6-difluorophenyl)-7- (methylsglﬁnyl) -3,4-
EnS A 2T PGP R A D 03 BN Bbm
wenezaddedrHic] @mph@nywmp@‘ldwe (B33 mhg, . 2 rrmmorl)wdtfv Ok
aﬂ%gfa{gglemaﬁ%go Beat ady aﬁncn)efme&eman@mﬁon%& Hitfelilat room

al | st'art mat eri al . di’'sappear ed he sol ution

{REDeRGYE gye Heht. tTheﬁ?%anﬁWWO@snmt%nC@@bmlasé

éﬂxdma@gﬁhpﬁz (Ihb‘ﬁﬂa lﬂiasé DQTMMM?J(I}%Me@H[Q]’H‘&@ @j%rowded the
n

B emnd 35 ity oo B m G Yo EC el M e o

wassepar ated and the aqueous | ayer was extract ed with
Et OAc (3 x 30 nmL). The c Q)eéjaprganl c layers were

vvashed with brine (50 fTected, dried over Na
i bt =eXQ-8- Mrf( i mmohdigvlt)wlrm@gg&gﬁhgm 97

Ltrbl sy MM, S -Yfpy B dth Z-A LAV (Mh&fonhéw@ AhfdtHyisnzamide
t| me) . 57c) 5-Chloro-T-¢(
"2.6-difluorophenyl V7- (et hyl t h4 [Hi hvdr opyri m dor
h

4.5- To the sol ufion of 5-(ani nom¥ y)
-(2,6-di fluoy yl)-2- (methylthio)-4-pyrim di nam ne

(0.317 g) ipgl nm) _was added t e 'xture of
carbonyl di’i ndaZol § (D.178 g) in ' The
resul t ant & was~Swityed for

at
r.t, mxed CH2d 2 ( L) and KAQ e
N, 2 x 10 nL) and H20O (20 nL). The o iC Iayer
coll ected, dried over Na2SO4, filter e and

c oncens & adlados of prhoksle-(2 Iﬁahﬂu@rbph&@l‘mnpmd ﬁ;&rcﬁﬂ%ﬂ) 1-

pEgR A doThee Se Bt Sapimet Al piEhe (S 15) 094 el in
c(mxanZ}(I) S 1BLBWateb(0.5 i) wede §Rled potagdiim ArbbAates34 Bid) 0.25
mmol), tetrakis(triphenylphosphine)palladium(0) (2.3 mg, 0.002 mmol) and N-(4-
fluorophenyl)-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide (22
mg, 0.062 mmol). The reaction mixture was bubbled with N, for 5 mins, then
microwaved at about 150°C for about 30 mins. The reaction mixture was
concentrated. CombiFlash chromatography (mobile phase DCM/DCM[90]+
MeOH][ 7]+ NH4OH][3]) provided the title compound as a white solid (14 mg, 54%).
LC-MS m/z 642 (M + H)*; 'TH-NMR (CD;0D) § 1.32 (m, 2 H), 1.80 (m, 4 H), 1.88
(m, 2 H), 2.24 (m, 1 H), 2.33 (s, 3 H), 2.62 (m, 4 H), 2.74 (1, 2 H), 4.17 (m, 2 H), 4.40
(m, 2 H),7.12 (m, 4 H), 7.52 (m, 2 H), 7.72 (m, 2 H), 7.82 (s, 1 H), 7.98 (d, 1 H).
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Exanpl e 58 5-chloro-1-(2,6-difluorophenyl)-7-(
"met hyl sul f nyl ) - 3, 4-di hvdr opyri m do[ 4,5- To a sol ution

W@£006/104917 PCT/US2006/010859

3-[8-(2 6- di f | uorophenyl)-2-(nethylthio)-7-oxo0-5,6,7,8

tet rahydr opyrl m do[ 4, 5- d]mlj_l_t;_n 4-yl]-4-nmet hyl benzo
1' - —CﬂilgpA ) (t% %gh&@ﬂ ﬂ-}lluyumpv lﬁnuol-4 5-

BA° ¢ L. mmot) . T1e M XLUre was Strrred at
1 for 10 minutes, then directly Ioaded

onto a col um. Fl &sh chromat ography '(nobi | e phase

Et OAc/ Hexane) or'ded the titl ound as a white

solid 1.58 go %#>/L6%ﬁfkﬂdzo 5 +. Exanpl e 59

5-chl oro- 1- il fg

uor ophenyk) - F4-
-pyrrolidinv piperidinyl]-SToas@tion of
5-chloro- |-(2,6-difluorophenyl)-7-(nethyl sul fryl)-3
4 dinyad;bhnpy)n iofit ebh[odo-8-@2fG-dilubropHemyd RTA(methynEiny D804~
LERA S bk ) o $556 B 636 ol in DML 1 )
NGTQ pd @),ﬁyb@tnwlldﬁm(ﬂ%o @, B6iimmal) ﬁndﬁbl\f)dustrpr@pylethylamme

[(ESHILL Q"‘Vtmﬁl%_l)u tTlﬁ@eéﬁ@lﬁnﬁolﬂtfoﬁdv&’étstlfr@@ 21, Jo@ﬁﬂ%ﬁl%ﬂéﬁﬁ"e over
he result m xture wa centrated

n t
@gﬁ{) "Hl}eg'gw %’WFWWI"QBWU@WSM ogbyi g chromatography (mobile
PGME mammwmﬂeaﬁmmgwgms]ppmmﬁ d%% ﬂit@eLécc:jrﬁl\}iScﬁlrrTl? asa
o oun a_ white : - z
FRIC AP s bl LGS i3 (s 1
3-(8-r2.6-difluorophenyl V7-oxo0-2-r4-fl -pyrrolidinylW -
pi peridinyll-5.6.7.8-
tetrallvdropyr|n1d0r4 5 ??%gg%%%%din-4- L] -1V
34 PP i) 00.8: /%51 ut i on of

&t@mdiwyrimlaarzlﬁs d]ﬁvhﬁﬁﬂﬁmlelﬂw 14-ﬂm>Apﬁé1wnydf-ﬁ@kuvmdﬂz&ﬂrrde
[ pi peridi nyI 1- 3,4-di hydropyri pyri
mdin-2(1/ )-one (18 ng, 0.04 i 'oxane (1.5
m)/water (0.5 nL) mere added potaSS|u rbonate (34

ng, 0.25 mml)N

tetrakis(tri ﬁg\mne)‘paﬂ*adl 2.3 rrg,
0.002 mmol ) 4

fl uor ophenyl ) - thyI 3 , 4,5, 5- tFt a : 2 di

oxabor ol an- 2-yl ) benzam de (22 ny, O
reacti on nm xture was bubbled with N2 or 5 m ns then
m cr ollawedlutibn ab cerhpab@OE( If, fﬁmllapcruhn—SOylr)qSHcﬁﬂorﬂSHe(Z 6-

%SH ﬂ d’ﬁ %%%WBEE‘QW 5@%@& 8, , 0.04

19@?6 aeld)/ water &-i md) Berpsidad PelgsEumicHY ngt@ I(34me,
0.@9 niBel), 2éHkis(triphenylphosphine)palladium(0) (2.3 mg, 0.002 mmol) and N-
(4-fluorophenyl)-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzamide (22 mg, 0.062 mmol).The reaction mixture was bubbled with N, for 5
mins, then microwaved at about 150°C for about 30 mins. The reaction mixture was
concentrated. CombiFlash chromatography (mobile phase DCM/DCM[90]+MeOH
[7]+NH4OH[3]) provided the title compound as a white solid (13 mg, 51%). LC-MS
m/z 656 (M + H)"; '"H-NMR (CD30D) & 1.37 (m, 2 H), 1.48 (m, 2 H), 1.60 (m, 4 H),
1.80 (m, 2 H), 2.33 (s, 3 H), 2.56 (m, 5 H), 2.72 (t, 2 H), 4.17 (m, 2 H), 4.46 (m, 2
H),7.12 (m, 4 H), 7.52 (m, 2 H), 7.72 (m, 2 H), 7.82 (s, 1 H), 7.98 (d, 1 H).
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LCGMS mz 642 (M+ H+; 1HNWR (CD3OD) d 1.32 (m 2
H, .80 (m 4 H, 1.88 (m 2 H, 2.24 (m 1 H), 2.33
W@ 200630497 2.62 (m 4 H, 2.74 (t, 2 H), 4.17 ¥aT/U20b§/010859
4.40 (m 2 H),7.12 (m 4 H, 752 (m 2 H, 7.72 (m 2
H),782(s 1 H, 7.98 (d, 1 H).Exanple 61
7- (1, 4" -bipiperidin-r-yl \Bxshiprrg3-| - (2, 6-di fl uor opheny

aﬁghlc?‘rodl P SRS ddﬂeﬁl\? 5 {?2 (GRS s 1 amine) -3, 20 €

SoirutTom o
Mrmmmdof&rﬁfﬂm@gwﬁ&mw sul finyl)-3
, Adi hydr opyri m do[ '4, 5- d] pvrim di n- 2 ) one (200 ny,
in PCM 10 nL) were a bll pi peridine
Td AN mne (0.3

Frasul tant soklutliop was stirred at
' Theult m xt ure was
concentrated. Conbi Fl ash chromat ogfaphy (nobil e phase

DCM DGM%]WNE@ﬂ[S?dHorMM—Eiﬂuow;QMhﬂ?—d (bieenylsulfie1)-3,4-
[3 S@Q 1F1§d?%2€11-{7)-0ne mg, 2 95 mmgi) NSDrgI\i (45 mL)

y@qaddedd,\f tdnppt,hg}eﬂmlqned}amn)e ®-36 mP, B28infdolicemdpitiethylamine

§() 63 nf1XQ; %%1)8 ‘Th-gcl‘es'i‘lltﬁﬁ’g éﬂ)‘ilﬁtfg)ﬁ v@{s os‘ﬁfl’é? gm temperature over

it h BBk DT o W ptemi B (el igvmsaer sl (mobile
@haﬂs/e)D(ochm%yMéD@mmm)w 31) BtoxEAehd dtScithpduiia8la

i 5 PPl S0P AREMG B “i%h@ﬁg R Fadiun(0) (2.3

ng, 0.002 nmmol) and i V-
(4-f1 uorophenyl)-4-nmethylg3s Al 5,5-tetramet hyl -1,
-dlox%bohol an- 2 1yI)benz o ng, 0. 062 mml) The

chr omat ogr aphy (ngbil e phase DCI\/!DCI\/[g

[7]+NH4(]—I[3]) r0|dedthet|tle conpoun a white
solid (13 ng,Y 5P/<) LCMP nfz 656 (M+ H# 1H NWR
( CD30D) dlo’o’%‘ /L2N/F|}/”$4rs—(m*2km 60 (m I4H),

1.80 (m 2 .33 (s, 3 H), 256(@1\
2 H), 4.17 ( H),446(m2H)7° ( :
(m 2 H, 7.72(m 2 H), 7.82 (s, 1FmF98(d, 1

H) . Exanpl e 6350h|oro|-(26dif|uor nyl)-7--]

1‘520;| bgesﬁ) 1|of31l r(T)] OcL?otrQ % (12a6m dl?l?l%ro%hgnyl)-r% {?2 ?(? lnlé%hy a?nlgg)
ethl] fmiiof} 13y dihpepytinido] 4,5l pyrgidid-o§1lH)=-ched¢100 mg, 0.26
mmol) in dioxane (9 mL)/water (3 mL) were added potassium carbonate (217 mg,
1.57 mmol), tetrakis(triphenylphosphine)palladium(0) (15 mg, 0.013 mmol) and 3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoic acid (65 mg, 0.39 mmol). The
reaction mixture was bubbled with N, for 5 mins, then microwaved at about 150°C
for about 30 mins. The reaction mixture was concentrated. To the concentrated
mixture were added DMSO (2 mL), H,O (0.5 mL) and AcOH (0.05 mL). Separation
via a HPLC then provided the title compound as a white solid (120 mg, 98%). LC-
MS m/z 469 (M + H)".
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di hydropyri mdo[4,5- Ipyrimdin-2( | )-one (800 ny,
2.23 mol) in DCM (45 nL) were added L
WO ioreo49yt et hyl enedi ami ne (0.36 ni, 3.23nmpl) BETUS2006/010859
triethylamne (0.63 nmL, 4.5 muol ). The resultant
solution was stirred at roomtenperature over night.
The result mixture was cBae@ple@} ed. Conbi Fl ash

£ e o B AR EM AR A
tgt,;a;wﬁ roy! %d the t1.tle qund .as a white solid

+. Exapgpl e 64
3 f8 (2 6- d|quorophenyI V2-{[2- (' di et hy mpgo

)et hyl | am no| - o-5,6,7, 8-
tetrahydropyn F45’\pyr|md|n 4-yl )b

a solution

5-chl or o- | c(%\ Ndb‘r/o'bheﬁyl—)_'i { [ 2+ (oo hyIa no) -
et hyl Jam n 4-/di hydropyri m dof 4 %5kJ A&h 2(
H) - one (100 0.26 nmml) in di oxane nL)Vmater (3
nm.) were added”potassi um carbonate ? , 1.57
mol ), tetrakis(triphenyl phosphi ne) pa di um(0) (15

1% e a R R b PR 2.6 i ngrasn s (3-Gimneriamine -
ativy| oo} ryd-dihyBEopyrinigo[ 4 Brepyrismirtii-AL A-orteL (i 5O e 0.39
(BB b Pan Dhvafi 1 ) ehERigh GO AURIELolon RO m,

e reactl

Z¥nhmaral), é@t@éiw(mh@mépf@@p&@édpaléad@unm) 33mng, W8 maridpend 4-
@MS,OSft&ra%dthylﬂz?'r)z-((@o)@bme)an@?l)’@@r@dﬁc(agld)@ Flalg, 0.59 mmol)

parafion Via a e rowdedthetltl conpo
ﬁs@ TRAGHIORIRIXEBE VEs F&‘?g C{Tﬁﬂﬂ@%r AQOBRBIHPS ¢ lzﬁe]gn{cmwaveﬁ

dput B0AOEbEadBt 30 mins. The reaction mixture was concentrated. To the

coHsegltrrfgdg)zgchgIrlg %’3&%%&%@ B&?@él (g 111?21&( PII (15126 @Xnﬁ)”%}nﬁ%(%ﬁ \f8 6?1

1BL Y S apamstion (Vi SHRLEC! therr prokisies he title] joRapoaindres hyhataisalad (142

yrimdo[4,5-t/]pyrimdin-2(l
rf‘éhw%) i@wn&%gﬂ I\Wﬂk"{fpl n di oxane (12 nlL)/water (4
m.) were added pot assi um car bonate (325 ng, 2.36

nmol ), tet rakis(tri pheny ph}ﬁﬁph;me) pal l adi um(0) (23
L d.4-.

oic acid To

;MW@)MG cfSI9vmmnhfn 4- ﬂhé—nn@hmibenzmcracm ure was
bubbled with N2 for about 5 mns, then %€towaved at
about 1500C for about 30 m ns. The reaciAOn n xture
was concentr at ed, I t he concentrated
dded DMSO (2 @) .5 nL d A
adde (o/ﬁ/‘d;)lN;’QZM\(/QI\ ) and Ac

N

\@ X

To a solution of 5-chloro-1-(2,6-difluorophenyl)-7-{[2-
(dimethylamino)ethyl]-amino}-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one
(200 mg, 0.52 mmol) in dioxane (15 mL)/water (5 mL) were added potassium
carbonate (433 mg, 3.14 mmol), tetrakis(triphenylphosphine)palladium(0) (31 mg,
0.027 mmol) and 3-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoic
acid (205 mg, 0.78 mmol). The reaction mixture was bubbled with N, for about 10
mins, then microwaved at 150°C for about 30 mins. The reaction mixture was
concentrated. To the concentrated mixture were added DMSO (2 mL), H,O (0.5
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m.). Separation via a HPLC then provided the title
conpound as a white solid (142 ng, 77%. LC-NM5S mlz 469

W@ kos/164017 Exanpl e 66 PCT/US2006/010859

4-(8-(2,6-difluorophenyl)-2-{[2-("di methylam no)ethyl1

am no| - 7-oxo0-5,6,7,8- To a solution of )

rﬁL):zmdomQH .(() 25 ealdi fGilsonopthe A propiggdzhe title compound as a white
j ) di hydr opyri m do[ 4, 5-f

{oﬁ?g@ri (Iﬁ; )é%ﬁéﬁ%iﬂg\}[ﬁb{ﬁ 0.52 nmol) in dioxane

(15 m_)/vvater (5 m) were added pot assi um car bonat e

(433 ng, 3.14 mmol),

Example 6
fé -%grgelatg\%lgtthr ? f(]g @/%%hﬁg r(r)]{)l{za%xleﬁ ra(%dlmrgﬂo‘)largnno)e%ﬂagﬁigg‘z-%
cScoFfEﬁ mSI—teﬁralﬂvﬁ.rélm&mﬁdb[étfr-afhwtlm\vde-ﬁ)-ﬁ -filiopocdbetbylhenzdate
| ) benzoic acid (205 ng, 0.78 mol )O)JJ\Ih reaction

m xture was bubbleed with N2 for ab 5, then
m crowaved at_-150QC for about 30 m ns. eac_ti on

wer e added &R Yoo R (0. 05
m). G| sorryiAlFTFA provi ded the tithg-sgAp NS a
white solid @i ng, 999 . LC—I\/Bm; 433 (M+ H) +.
Exanple 67 |. -dlrrethylethyl 3-(8-(' di fl uoro

rhenyl ) 2 ir2-( '"dinmethylam no®et hyl | &' no>-7-

8 tet a%%l}‘l%%n? %101&18?04%2’? dlﬂuoro?rl%eélylr} {[)% -5-f 1 uoro-
@imethylginremetbyliamifio } 4, dsdihudnopmmfdom 5- d]pyrlmldm-2(1H)-one (200

C(ij dl 1(r12d1 5 1A-dréadded potass1um carbonate
EXC RGO T e

granh/ 9@{{@1 ﬁ%dﬁfm{;)leth@lf)@(y@@bﬂlﬁdlygo?b&Blsrwmrm]ﬁﬁp]ﬂ@ybboromc
464 (LR ) MBI oGBS RBTISFSHP I i N fr Qi

ﬁhiBiDhl)lcradeed at 150 C for 30 mins. The reaction mixture was concentrated. To

Hﬁé é&&}l rhed hﬂ?&?&’%@%@}ﬁ%@iﬂﬁg@@p'ﬁ@sdé HA) A8 ABRIENYD.05

oronit ¢ acl hé react

mth S:mram@ Vb BIPEE thiew nrwgigedélae tite %m&ounéﬁéﬁ white solid (270
cggppviae g mi29RL(ior g0 mins. The reaction m xture
s concentrated. To the concentrated m xture were
added DMSO (2 L), H20 (0.5 nlL) and AcOH (0.05 nl).
Separation via a HPLC t h@xappdvé8led the title conmpound

m@é@%@%@% P03 (%etﬁﬁﬁqmo%e?nm&m%&oi% Y8

o T uor ognen
efalfyddopyminind o [Fofrd e 'l'mdhlnﬁlelMl-mGthﬂ ﬁnmlcnacrd 8-

To the solution of 5-chloro-1-(2,6-difluorophenyl)-7- {[2~
(dimethylamino)ethyl]amino}-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one (191
mg, 0.50 mmol) in dioxane (15 mL) and water (5 mL) were added 4-methyl-3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoic acid (197 mg, 0.75 mmol),
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tetrahydropyri mdor4 5- 1r
yrimdin-4-yl')-4-nmethyl benzoic acid To the sol ution

wW@RoosAefMDr 0- 1 - (2, 6-di fl uor ophenyl ) -7-{[ 2- PCT/US2006/010859

(di met hyl ammo) et hyl ] am no}- 3
54 di hydropyrim do[ 4, 5-d] pyri m di n-2(1 H) -one (191 n%
me, gr@ rameXand tetakistiriphemiphesnbine)zalladim(@)} €3 me,

@@Zjﬁﬁnﬂ) H&&Eac\'ﬁbn mlxture Was heated to 150 °C for about 15 minutes with
2-di oxabaor ol an 0l C

t t
%@rwa(‘ffg ?ﬁiﬁﬁera%ggl? 91y %ﬁ‘i‘fﬁﬁ Waw@e@ traseplcfo gy ﬂl@n%vwﬁqiﬁd NSO (2
thE}, fnakdr 0.5 rmIp)‘E&ﬂyHIO,AhQS dropheThabdlatbornwiOfiltérad and g)phed to

o R TRk i SRR R Gy A B i) LCs
m:izxt&;ir(M Wb i %NMRK@D@@W Q2.7 (8, 3 Flon2.Waés, ot 1 DSSDH)2

vvas f?\?f 2% é%%agﬁzgﬁﬁgdm@gcz%g@g%e S7e9%R§§ZH)JHgR)gQE =

fr il he titl ed conmpound 0.24 g (quantitative).
LCABrﬂz483(M+ H) +; 1H¢WR(QBO@ 2.36 (s, 3 H,
2.76 (s, 6H), 3.16 (s, 2 F 6 (s, 2 H, 4.13 (s, 2
H, 7.21 (m 1 H, 7.53 Eﬁ%ﬂﬂ%&éﬁ 7.95 (s, 1 H, 8.09
3(-(‘.8 (2]6 dlﬂlloﬁcmﬂdznvll-ZHY 2-( ﬁnﬂhﬂlz&mﬁ@)ethvﬂammo} 7-0x0-5,6.7.8-

BT O

e ti tle
gcefure in

+7et hyl benzoi c
eId 389 .

compound wascprepared by foll ow ng the
Exanpl e 6 except 3-(di hydroxyborany
aci d was)us@d | n t he] coupling reacti QR
LC- M Y i ~; TFFNVR (CD3 )|1M§\ V13 =
7.6 Hz,rk 3K s 2.68 (s, 2 H, 2.77 62 %64 W3MEN(m 2
H), 3.53 2 H, 413 (m 2 H, 7 m 2 H, 7.55
(m 2 H,7.86 (s, 1 H, 810 (m1 Exanpl e 70
5-chloro-7- ( [3-(diethylam no)propyl] am no

} - 1- (Ehebitll dolnfoiad ks ¥lepared b4 folld vivig wabéﬁuﬂ@fn‘ﬁﬁnnﬁle 68

A b b IRES LSRR oy B cion
(siehds GBUDY LCHNBOfL&, B7(M ) NHINMR (CDEPDYnie2 @7.5=mfy Hz, 3
% 15,070 2 Mo RS {350 s o
2304 135 @1, ﬂylﬂ)ar'ﬁ 21851(?1@11 53 mmol ). The nixt ure

was stirred overni ght The m xture was concentrated

and separated by Glson HPLC (with 0.1% TFA) to afford

t he tl?|e conpoﬁnd (207 Eﬁ——B&ﬂQ )
5-chloro-7-{[3-(diethylamino)propyl]amino}-1-(2.6-difluorophenyl)-3.4-

dihydropyrimido[4.5-d]pyrimidin-2(1H)-one trifluoroacetate
| |
N NN RS
| ﬁ\i
OAN N//kﬁ/ T A IN/)\N/\/\N/\
o]
F\Cj/ F \/E F k

To 5-chloro-1-(2,6-difluorophenyl)-7-(methylsulfinyl)-3,4-
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one (275 mg, 0.767 mmol) in
dichloromethane (15 mL) was added N,N-diethyl-1,3-propyldiamine (0.181 mL, 1.15
mmol) and triethylamine (0.215 mL, 1.53 mmol). The mixture was stirred over
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Exanple 71 3-[2-([

3-rdi et hyl am no) propyl ] am no}-8-(2, 6-di fl uor ophenyl V7-
W@2®630017, 8- PCT/US2006/010859

tetrahvdropyri m dor 4, 5-<appyri m di n-4-yl | - 4-met hyl benz

oic acid To

gy Breomixiyreauas gpracnihiathiand jepatassd a@ilsw) HPLCZwithdi 1%

RAORD QgD tha tifle cSHaP 5-<i ] pyri mi di n-2(1

) - éﬁe (207 ngy, O. 48@ W?ﬁﬁgg §d| oxane (7.5 nil)

and wat er (2 5 ni L) was added

4- met hyl -

4.,0x2095 ol
@mmﬁmmmmmmmmw hmﬂazltmn(zazacﬂg 1. 95

mol ). The m xture was heated with m crowave for about
15 min at 1500C, and then allowed to cool to room
tenperature. The m xture was >0 Qi rated and
separated by HPLC to afford the t e conmpound (66 ng,

26% . L 2525(l\/|+|—|)+ Exanp R 3-[ 8-(2
6-difl (W QPX0-7, 8-di hvdropyri
do[ 2, 3-cr“ f‘yr‘i‘mdl 'T\ -yII-A%lJ;re 'hﬁ)glkbwc acid The
sol ut if

4-chl or - (2, 6-di fluorophen -(methylt}w\r 0)
pyrido[23d]pyrirridin 7(8H) - (1.70 g, 5.00 mol)

2ot T SR A R Rt B bl PAEBRE GB350 .-
é@vdr@mlmdo{# D3| pyranidia (¢ aina (2 @7 mi) 0.88hmmial) Aci, d-dioxane
(A5 ) nd raR (M50AD) ADEF it 108 4 3C. QA 1.3he

res t|n m _xture Argon
fioxefaae an#ryé&fnmlﬁ ACipdQ. Fb 8) 473 dmesd), @etra@ilsﬁ'@phﬁmlphoapldne)-
bl RidREN(0) gx amgr @b%hﬁﬁ’ol})lahd BBabsidrh @3Ebnste ¢eT0 M| 99§9US

he reaction m xture

Stit
Bl 5 e G LBHET Bith BREEND f dedtpoBi L Bt a5
ﬁlermuewalvﬁ cobt towasmt temperatuce dThé inxthleGAR doREMtratel aand

The | [S wel ate
%é?ﬁ'géﬁzvﬁﬁ% A IRCHET porl G TG i VT IERR e
(70 m.), dried over I\Ia2804 filtered,
concentrat ed and purified via a flash chromat ography
(load colum with DCM nopbil e phase Et QAc/ Hexane) to
afford the title corrpoun@-’ééﬁll?é‘il%ite solid 2.15g (98

34 8-(2. 6> &gShen -2 - @fedh 1 il o) - Hd 2 - 7%&%&@@%&@){ -Ap@iibin-

231 (s, 3 H, 671(d, ,
plhinile 48 2 H, 7.57(d ) =84k 1H)

7.64 (m 2 H), 8.00 (d, J =

j\©\ m —
SN
B\ | < | //k s~
The solution of 4-chloro-8-(2,6-difluorophenyl)-2-(methylthio)
pyrido[2,3-d]pyrimidin-7(8H)-one (1.70 g, 5.00 mmol) in DME (150 mL) and H,0 (50

mL), in a pressure flask (500 mL, Chemglass), was added 4-methyl-3-(4,4,5,5-
tetramethyl-1,3,2-dioxa borolan-2-yl) benzoic acid (1.97 g, 7.50 mmol) and K,CO, (4.15
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Hz, 1 H), 8.14 (dd, J1 = 7.6 Hz, J2 = 1.6 Hz, 1 H).
Exanple 73

W@200840216- di f| uor ophenyl ) - 2- r met hyl t hi oV7- ox oPG&I/6S2008010859
t et rahvdr opyri m dor 4, 5-
dipyri mdin-4-ylI-N, N, 4-trinmet hyl benzam de
gé,lsmhimyib})srlﬁeflxeéulﬁngrrmemfea\m deghsskd 8th-Aligox &lydr mirmms2myxed

v&éggﬁdi@?gg o fbgad dmnm% )?aélg‘tﬂé%t@&% rE@Aa cgf%atﬂ o 60°C) under

Vigbrdds stlirring fom3{) hiraatet. e réaction napiure @reﬁ]m‘:rad thabughr celite,

cSﬁ‘@en?r‘Af%h%H&’\zaQﬁﬂn ‘Ec??e?rg%g 1%1{/1% §t°x!vé([jsecpr 1 mifedSy A RS E'r% PJdo mr)

and AcEFh(%hS mdReandughakas. @hedﬁyetszwgrerm)arataﬂ dThs eeggnic layer was
cdileméd) ﬁﬂlmmwmhmia\mﬂbbhbé €0 mb}, dritd evemNG;zSO filtedned; boneeatrated

then I ed nd sti rred over r.oom
apéﬁﬁ% f?aﬁﬂé heogalegrby figad Elﬁ‘ié ﬁﬁCMom@b\}%plwe
BIO!A@EH&)Mné) t8-affordviti iyle cGmbdurf 43, Hwhied sokided. 14 (98 %). LC-MS (ES)

e A8 F I Yon R Ba ET e oiD. BAL R ¥ 0= 06

15H); 1281 (6-1= 82,762, GiH), 167 ¢phEn§I4)Hz 1 (He 16 (h 23), 8,00(dj F= 1.6

Hd apy 1814 @d] A, =576G£I,My=ﬁllm1§¢ -, | H -one (0.102 g,
0.298 mol ), L4tr|rrethyl 3-(4,4,5,5-

tetranmet hyl -1, 3, 2- di oxabor ol an- 2-yl ) benzam de from
above, (0.129 g, 0.447 meimpled3d K2CO3 (O 123 g,
3 §3 46- I) werle takan . Xxane,

m xture was then heat d under ary @ 95 C for 18 h.

The sol vents werenp off and* a v, agqueous

wor kup, the crud was f,JN ¢l on silica gel

(15 g), eluted w N/égient to give

the title conpoun sa\Ahltea;ouH,soIid, np

144-1470C. LC-MS iz 470 (MeH)+, (2002 nin (ret tine).

Al'l publications, including but noét limted to patents

and ganethyl-2ihHiScataremsthyti SeidionatidiolsnLpditiehzaiantidr( 1 g,
ﬁfr{/b?%sz Was 'teﬂ%{? "u@‘?ﬁ I@gl‘zév\glod r%iZ 5&?&% ﬁ?atécf wgﬂ%Qalyl chloride

I Ca

(8 R AU TAGIEE(Ldrard, Dee PricHiss gas sxeipnharseessdethe
sbﬂ@éﬁb R‘ve@@pﬁ yf inbdcdo, sl thdFekidue i ?&bﬁbﬂﬁ toluene. This was

2 R s R
mirjoure) watientvas then séededesfantd sterddsovernight at room temperature. The
solvents were pumped off to give the crude N,N,4-trimethyl-3-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)benzamide, which was used without further purification in
the next step.
5-chloro-1-(2,6-difluorophenyl)-7-(methylthio)-3,4-dihydropyrimido[ 4,5~
d]pyrimidin-2(1H)-one (0.102 g, 0.298 mmol), N,N,4-trimethyl-3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide from above, (0.129 g, 0.447 mmol),
and K,COj3 (0.123 g, 0.894 mmol), were taken up in dioxane ( 6 mL) and water (1.2
mL). The mixture was degassed with argon for 30 min and tetrakis(triphenyl-
phosphine)palladium(0) (0.026 g, 0.022 mmol) was added. The mixture was then
heated under argon at 95° C for 18 h. The solvents were pumped off, and after

aqueous workup, the crude material was flashed on silica gel (15 g), eluted with a
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specifically disclosed herein are within the scope of
the following Cains. Wthout further elaboration, it

w0 200brb49¢ved that one skilled in the art can, BPGI/Df2DEE10859
precedi ng description, utilize the present invention
toits fullest extent. Therefore, the Exanples herein
BtOc ot /cCHCle gradientiodzies thewitle lcymipblindsasreawhivearaogphows sodid. mp
| 4i [ RR&ef invention in
144@47&& Eg:hlglfs g‘g% ge %‘6? i rgt\gltgﬂ%)l on in which an
excl u3| ve property or pr| vilege is Cainmed are defined
as follows.Wat is Cained Is: 1. A conpound of the

R 1 A RPRHGHIORS, TRURCin s BOp IS ke gations,

o@ed nmtmd dppbificatidrsar®hein mmrpaﬁaesglary Ihﬁmrmg afiif\atiumddfidual

p]ubh o %g &ﬂ])escl fr}'-&hﬁ? \h&ﬁkally 1%(?(127’(83’ Ee elernlé% Ta?e%‘ b7y
rhér@rc@hmyn@s thoughl fklll}’ Setrfeltﬂsr ocyclic or a
h et ergypbyé @schﬁtl@ﬂ Ftly diReidRtdthe "i’r%nﬁ&?fn%ld@hr?ﬁ%@feﬁfed

ese m)l‘g@ % e optionally substituted
Bugs dM?Qh C&tlezlsam mpygyeaienisof tas erabediments
specifitatlycisapessn (ﬁe@ﬁc&é Githeh the s€dpil dPtle Mbﬁ)lihg @1aﬁﬁ§ Migout

ccor di to,d a rein
fpifdelaboratics, £ TR BRFRS B R i B Gt o Breelitle
deberipdion, utilize the Pl@senﬂrwerxmrptoutscfuhcsd: extdntn THecefGleathm 4

[

B\;\“ﬁﬁ{lp?ésqle%(ﬁ ﬁre]to bz cofmﬁlgﬁ 9%‘3@1@&%&5}%&%@ gtroga ﬁlﬂ?ﬂtaﬂbl} of the
seprg ¢hthe mé?né illﬂfeR'BOIF sn R VO i @mby) gt e the myeah@n in
vhichl meemmwpgd? SGEG HHVIged B (Fhidddd a8 WTBIcAIaS 6 wWsS
optional ly substituted |ndependently, one or nore
times, independently at each occurrence by hal ogen, Cl1
1Qal kyI, hydroxy, Cl1 1 al koxy, cyano, nitro, am no, or
hal osbstituted C1 1Q al kyl. 10. The conpound accordi ng
to daim9 wherein R3 is a phenyl substituted one or
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nore tines independently by fluorine, chlorine, or
met hyl . 11. The conpound according to C aim8 wherein

WR0640490ENyl , 4-trifl uoromet hyl phenyl, 2-fl uoPCps2v96/010859

2,6-difluoro-phenyl, 2,4-difluoro-phenyl,
2-chl orophenyl , 2- nethyl phenyl, or 2,
Wﬂmﬂmmmﬁwk@hﬁnyl 12. The conpound according to Claim

1 whi

. dﬂfgé’ml“ﬁo‘t“f e forgiiiet hy! - phenyl ) - 2- met hyl sul f anyl
-8H pyrido[ 2, 3-d] pyri mdin- 7-one;

4- Chl oro-8-(4-trifluoronethyl

- phenyl) - 2- et lp&l sul finyl -8H pyri do[ 2, ?xd] pyrim di n-
7-one,;

4- Chl or 0/83 4311 fl uoro- pheny&/ﬁ% ﬁwl\?ul fanyl - 8Hp
yrldo[§’|3d yr| di n- 7- one; | |

4- Chl opo; 4-def | uor o- pheny}@; 2 h)ucgul frryl - 8H— py
ri do[@7 3" a\l]epyrm& B@mBge; O N; S(O)mR

4- Chl or o- (2 6-di fl uor o- phenyl ) - -rrethylsulfanyl 8Hp
yrido[ 2, 3- dﬂ pyri mdin-7-on@) and 3 (ITa)

4- Chl oro- 8- (2, 6-di fl uoro-phenyl) - 2-net hyl sul f nyl - 8H py
rido[2,3-d]pyrimdin-7- one. 13. A conpound of the
whereil a: wherein @ is CH2 orNH: & is CH or ni trogen,;
(E%Sl(g{fbll]q[_p brono, i odo, or 0-S(O CF; Xis R2,
S(O1InR2 ', (CH2 )n "N(R 1)S(O 1nR2 " , (CH2
C)"%N(Cﬂﬁorm@@m 2", (CH )n 'NR4 Ri4, or (CH2 )n ' N(R2
IQ(BZ;hIBro Bi’bmbl,(lado Qr)O-BONEFG =N-CN) NRgRq' ; X1 is N(R 1
%%S f , or CRIORZ QR is selected froman
hon Ubstituted A -io al kyl, -CH2-C(O)- CH2-,
m@-@,@h‘lﬂlliﬁgeﬁiﬂﬁVlﬁglﬁvalue-dﬁﬂLdr2C(O) N(R1 0 OCH 2 -CH 2

R3 ira @R MG, &) (1S, €57 P & anylC1a10
ana %Eé %O@rsf %@%&HW@%&@?@% é%egﬁyﬂghde Ay

fr oGty dng gﬁﬁrm%a&h@f@l‘lé&k{ lmmé@%sm&ﬁ‘}t%ﬂlly sub%tltuted

C3_7cyCloal kyl G _ioal kyl, C5..7 cycl oal kenyl ,
2. The compound according to Claim 1 which is Formula (II).
3. The compound according to Claim 1 which is Formula (Ia).
4. The compound according to Claims 1 wherein Rg is methyl.
5. The compound according to Claim 4 wherein m is 0.
6. The compound according to Claim 4 wherein m is 1.
7. The compound according to Claim 1 wherein Rx is chloro.
8. The compound according to Claim 1 wherein R3 is an optionally substituted
aryl.
9. The compound according to Claim 8 wherein R3 is optionally substituted

independently, one or more times, independently at each occurrence by halogen,
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cycl oal kenyl -C i _ioal kyl, aryl, aryl G _io al kyl,
heteroaryl, heteroaryl G _io al kyl, heterocyclic, or a
whedoenowyr| yl G _io al kyl noiety, wherein all oPCT/082006/010859

noi eti es, excluding hydrogen, are optionally

substituted, or Rq and Rq' together with the_ nitraogen
Cio1 owikihhydsexy, &11e1 (nalkersh epamoeRitioa aminog ohalesphetitated C1-10
ag&hi onal Iy substituted ring, which ring nay contain an

itional heteroatom sel ected from oxygen, nitrogen
or sulfur; R2 is hydrogen, C1-10 alkyl, C .h
10ycl qakkyhmpodtdl abcoxed ol dxindd kitlerei@Ry lis a ghetlyChulistituted one or

al kyl, heteroaryl, heteroaryl G io al kyl,
mfé@}érr@éytdep%r}d% y bﬁ@?@?%ﬁ@Wp@T’fiﬁéﬁ%@hkyl noi ety, and

wherei n each of these noieties, excluding hydrogen,

I?HC)IQI %%B@:pg%a %c&glglﬁk;ltto;ggﬁg w&@feg?%';%g\ﬁ%ﬁ?%, '(ﬁgﬂ'éi?l;u_ﬁrog\)nzethyl-

pheiyd, hfldomgkenyl, 216-difomtdephenyl; 2,47 diflpotwmplhidayl, 2-ddorpphenyl, 2-
I I /14 yl G _io al kyl, heteroaryl,

rﬁ%@@?&%lo?)bggl%?ﬁvherﬁgt erocyclic, or a

het erocyclyl G _io al kyl noiety, and wherein each of

1tzhester_Hé%'t b@% ad$fdi iogglaﬁﬂdﬁzﬂﬁ?ﬂis: may Ibe optional l'y

supst i ed; v en 3 .C = e

LRk omettyphapRs Ly St g e pimdogp gpyrimidin-

al kyl7-ofeet eroaryl, heteroaryl G _io al kyl,

h I Q. t I j 1 | dey! i et : Jine
e T g S
opti dhend;y substituted; or wherein R2 " is the noiety

4(-@13040-_@-(B,%:[@lug%(b@?%l%Z%@O%ﬂﬁy(ﬂﬂpﬁfdﬁ[ﬁ3 X]pyritnillin-B-one;

an optiona t ed I kyl, .he cli. )
4 Cnres 2 diflusrorphshyl) RmetHEY SraLs Syl S pruidip-7-one;
ABnrkdkpl(2,6adifthoroqsheayly -math{iSuldny}-BH-pARidof2, 3ud pyrimidin-7-one; and

optiongl Ly bsti tut Cl I . [ G oG i T
ehlofetyel Beao e e g B s R K migin
al kylgnearyl, or aryl C1-10 al kyl; A3 is hydrogen or is
an optionally substituted Cl-1 Qalkyl; R3is a Cl-1
Qal kyl, C3 .7 cycloalkyl, C h cycloal kyl Cl1-1 Cal kyl,
1@yl ,Aaﬁwm@@%&?ﬁmﬁéﬁer oaryl, heteroaryl C*Q al kyl,
het erocyclic or a heterocyclyl Cro al kyl noiety, and
wherei n each of thgge noi eties maybe opRkonal |y

substi tut ed; |

C C,. C C,.
61”7 RN r N
Lol Lol
~ — ~
O// k’re N// 2\X O// 7 rils N/ 2 X
R
Rs (1) or 3 (lla)
wherein
G1 is CHy or NH:
G2 is CH or nitrogen;

Rx is chloro, bromo, iodo, or O-S(0)7CF3;

X is Rp, OR2?, S(0)mR2’, (CH2)n’N(R11)S(O)mR2?, (CH2)nN(R11)C(O)R2,
(CH2)n*NR4R 14, or (CH2)p'N(R22)(R2?), or N(R10?)-Rp-NH-C(=N-CN)NRqRq’;

X1 is N(R11), O, S(O), or CR10R20;
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R4 and Ri 4 are each independently selected from
hydrogen, C -io al kyl, 03.7 cycloal kyl, C3_7

weywboadokyl C _4al kyl , aryl, aryl G -4 al kyl, PCT/USZOO6/010859
het er ocycli c, heterocylic Cl 4 al kyl, heteroaryl or

RN BREE B R b .

SUf@H 4 CH5-1, CI95-Crhe, RHACIORI(RS oHOEREOHR-W th the
Q?fﬁﬂm >§£t?> ﬁf??c@?\‘@&leﬂéﬁzﬂ‘@fzn@@é? LR gy o

rl{@{g}@i—lp@aﬂ?@ Gﬁa‘rt ai ns an addi tional heteroatom

UL BRI ceain S st

R @kyl, 3iraelgelie foripyderlkeiCadl kb den 75elan] KeiFdeCs-Fom
hy@lycq%&ns)r-cq Hﬁaﬂgrydry £:Eiiylc‘,ll 1 § alkgH] %@ﬁﬁ%@ﬁt héter‘é@ﬂyﬁ@f 6 alkyl,

f h
R e ﬂ‘iltoéd%? moeies

hawxdhgling kpdrugenobrebptiondlly; substitsted natefap vItqgeztlﬁr edthetle

at each occuryence fro 0, or an_ i n

of nitrogen t which fey agsy attaq ?%i%g@@é ﬁ?%\n%@%arﬁ phighally %Jb%uted

10ting' whish Ang @fay @0ntaint aageiditioal geraatoal sekected filorh 0xfden,
teger having a value of 2 to 6. 14. The

s an i
Coﬂ%rggmorscu& Fdi ng to d ai ich.is. Fo la (I I
Rosis hyfro 2epy oo lim Akl Eam%éoaél%ﬁégmmlgamaﬁ%%.%ﬂ( 10
Fosltyl, Betetdatyd) hetelﬁawrd]el(y@lkplo tetdroagclin; o nhettc@IAON falkyl
wherein Rx i.s chloro. he. conpound accor di ng
O aioigt, 3ndeeesimesy of éheaﬁ nw&qeéarfachil@}ﬁ@f?&eet Bay g‘? yl .
18opti'dnall§zsuhwum:d ac RorislthegnoeietyCl ai m 17 wherei n R3 i's

Sl et #@;ﬁggbgggﬂfigﬂgmrgcgﬁﬁﬂ
Rz’ i§ Bydapgsp, Cl lodyC3.qIcyFlon alhylt ?la( BylC1-10
amhIRol, h@t'ércﬁ?;‘lqw&r?m Cf(gal%l,_h@eﬂkKMic oﬂ-@het&rfﬁ)% cllel 10 alkyl

conpound accor di ng im18 wherein R3 is phen
subwidty,.and avhsrein eachrad these masefias rexepingtnidrgecnymay e

fl Hﬁﬁddﬂﬁ S&gytlgjécpe or methyl. 20. The conpound

1@2” is 'hy(!,lr%gen %1 10%1@/11%3 %@cﬁdaﬁcyB?Cﬁ ?c%lgﬁﬂflalk‘ﬁ aryl, arylC1.10

alkyl, heteroaryl, heteroarylCy .1 alkyl, heterocyclic, or a heterocyclylCy_10 alkyl

moiety, and wherein these moieties, excluding hydrogen, may be optionally

substituted; or
wherein Ry is the moiety (CR10R20)tX1(CR10R20)qC(A1)(A2)(A3);

A7 is an optionally substituted C1.1¢ alkyl, heterocyclic, heterocyclic C1.1¢ alkyl,
heteroaryl, heteroaryl C1.1 alkyl, aryl, or aryl C1.1¢ alkyl;

A is an optionally substituted Cy.1¢ alkyl, heterocyclic, heterocyclic C1.1¢ alkyl,
heteroaryl, heteroaryl C1.1¢ alkyl, aryl, or aryl C1.1¢ alkyl;

A3 is hydrogen or is an optionally substituted C1.1¢ alkyl;

R3 is a C1.1¢ alkyl, C3_7 cycloalkyl, C3.7 cycloalkyl C1_1¢ alkyl, aryl, arylC1.19
alkyl, heteroaryl, heteroarylC1.1¢ alkyl, heterocyclic or a heterocyclylCq._1¢ alkyl
moiety, and wherein each of these moieties may be optionally substituted;

R4 and R14 are each independently selected from hydrogen, C1-10 alkyl, C3_7
cycloalkyl, C3.7 cycloalkylC]_4alkyl, aryl, aryl-C1-4 alkyl, heterocyclic,
heterocylic C1.4 alkyl, heteroaryl or a heteroaryl C1.4 alkyl moiety, and wherein
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trifluoronethyl-phenyl, 2-fiuorophenyl,
2, 6-di fl uoro-phenyl, 2,4-difluoro-phenyl, 2-

waekdoonophenyl , 2-met hyl phenyl, or 2, PCT/US2006/010859

6- di met hyl phenyl . 21. The conpound according to C aim
13 wherein Xis R2, and R2is (CR 10 .
R2@ply oXihe@RIN0REO), pElnding Ay@ropem3)ay troptioAally guhstitped3oy the

and R§ ﬁfgmuwhaﬁ@ﬁw @whith Gheyi dit aitabhw &5 dh Gtionall
| east one of A, or A3 Fs a G |éy al kyl substltdﬁgd Y

bysupsiiisih et?,rmvhzenn&ﬁf et Blembsts, whish re eptiopglseepufains an
haydditebrdl Netbrdetott selected fidh oRydeh, Sulfk oﬁfhttdgbl@ge g PaVI ng
rom
Riodhy “%q"d%i’ﬂd%er%fw?ﬁsde%éd'*9&%2@% EPyas &f?ocycl 3
Ryet §r1@@gn§>n%nﬂm selepfigfl RYgach gequrrenge frpm; yidm&nwy '1-4alky
Hﬁﬁ@frﬁl@ﬁéﬂdeﬁt‘ly Sl pdder Sa hyde Fén or1@1_a,bkcy/1 noi ety, and
wherei n these noieti es, excC udi ng gen I’mﬁl
npjstindenehdgntlyseleeted at eashioserstraae&am éomn iatgghr having a value of
OCC{y ARCe, one or nore tines, by halogen hydroxy,

hydr ubsti t ut dCl-loaIkyI o al koxy
nhi 16@%&5 ntlyselgcted af ench orguiFncasf 95%9 o R\ ice haying a valuo of
NRdoRR:4'; C i o alkyl; C3_7cycloal kyl; C3_7cycl oal kyl
G ~1o al osubst i a_io aIkyI an
k2 abafifaes 1 apBR BB VISR ' o "an ar y T or
qaisyd, @rklyint%ﬁbhavmgaefdluonélm6107!10 ti mes by hal ogen,

Jdaited alkyl, d _io al koxy,
tggggﬂﬁéﬁﬁgwﬂ{5ﬁ%ﬂ§y9§%%8¥& di -substituted G 4 al kyl
amno, C .4 alkyl, or CF3; R4land Ri 4lare each

undemeéeﬂl&)bﬁncs&icsﬁﬁ oat1aiRaCH whedhUk Fefeea(mym
hydrogen or C _4 al kyl, or R4land R 4lcan cyclize

together with the nitrogen to which they are attached
160 f dihecampoptd aocatding ouEisim 1 2itvdcchSs Fornfulagitagr ed ri ng
whi ch optionally contains an additional heteroatom

sel ected from oxygen, sulfur or NRY' ; and R9' is
16nde fdedemppyndsadcerdingiiodtlaim & h wherei Reazehleioom
hydrogen, or d .4 alkyl. 23. The conpound accordi ng

1o TS g B 8 ol ey Bt
ajﬁ_ wherein Xis (CH2 )n "NR4AR 4, or (CH2 )n' N(R 2

) (R2"). 25. The corrpound according to Claim?24

V\,herel n Xis (CH2)n_ 'NR4Ri 4, and R4
8.  The compound according to Claim 17 wherein R3 is optionally substituted

independently, one or more times, independently at each occurrence by halogen,
C1.10 alkyl, hydroxy, C1.1¢ alkoxy, cyano, nitro, amino, or halosubstituted C1.1¢

alkyl.

19.  The compound according to Claim 18 wherein R3 is phenyl substituted one or

more times independently by fluorine, chlorine or methyl.

20.  The compound according to Claim 18 wherein R3 is phenyl, 4-
trifluoromethyl-phenyl, 2-fluorophenyl, 2,6-difluoro-phenyl, 2,4-difluoro-phenyl, 2-
chlorophenyl, 2-methylphenyl, or 2, 6-dimethylphenyl.
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and Ri 4 are independently selected from hydrogen,
optionally substituted G _io alkyl, optionally

wGaaistiout ed aryl, optionally substituted arylPC/ug2006/010859
al kyl, optionally substltuted het erocyclic, optionally

substituted heterocylic 4 al kyl,_optionally;
A ubsthbe gompowed a5ce tO&la%H hsTeiny X Bas and R2é

(URHSR EWK\A%SRloR,z@HS(NXﬁz)(KB@, &Cﬂmqwdzb@cgordl ng to

a|n1 rein 1 o alkyl ma e substituted
one or nore tines, independently at each occurrence

28 th ’Ilthoﬁ@pumdlaccbaiing'@rﬂlaimyal wshgreimbtideasy pnd oM NRE R A3

e P e AR o o ©

nhydrmmnn&geﬂavm@d@heoib]rtow and R 4' together with

n&k&e() O & 18%%& ﬁanl ?ﬁg& Fielyc}xai e attached forma

ers ich ri

I%ﬁo*ﬁu“@ﬂ@ﬁ@l‘ denly selstedd fram }a/ézﬂgpp il 0 RUYE KFa? smlgaghéct ed
ff@é‘thNES%I:lyl het&ﬁdyoqﬁ Ci- oalkbdeaglnd@mi.yoaﬁdyg%ﬁe@o@yl @ach

o RelbRa b AR RIS aRe et (s Bpiftics 8 dpeibB fvdrogen
) nﬁi@lﬁBe opfidhally substiduted lﬁﬂepérﬁer@t[y aphtlooutencs, uimetolr h}ﬂr@éimes,
T fufechl hyarb¥s iARY ubsEhed gﬁyﬂa%ﬁnjﬁ élg?éfd.yng
t oh@%hbﬁﬁltziﬁd\@ﬂei@sﬁufotiheg(ﬁim e Qs NRRellati i 1ntp alkyl;

hydg o;@yaaoamylgecgp;cyaaakympql@andyt llhtaRﬁuHstithecﬂCﬁlMMkyl an
i ndependent |y, at each occurrence,

havusubstiater i eratzielkyd, onapyaryl oezrﬂ@}% svébﬁgﬂlted e'\ﬁe gptwo times
al kyymlbgen%j?drom Ihyatdy IsubsGtuted yikylo 811 kng dlkoxiyo S(Myhalkyl,
1n%yﬁ‘1 f Stlt%’d dln& X?Jgpﬁhﬁl%n&f % &1{}@ 5‘}] (L(Iyg
|

dg cyano, nrt aI kyl ,
R’eﬂ gd Rag! ylre @ichjinslepbadently h@@céwb@tmph @ccuﬁ@n@r fés@yéllyﬁmgen or

h h.cyélgle | h
G913 SIS Bk Sty

( CRE a@éxed))tm fagorRin cmy@p@»y sytwtltute@dwto 7C1R2mb§>rmilﬂé®éﬂh10h

i'eﬁ‘lﬁe@ LANRRREN Gddiflehat Kémaﬁﬁ%@ selectécpﬁéﬂ':%g@rﬂ séffir or
( 0R20) nS(O) 2NReRe ', d 2)

) Z) R6 , (CRLOR2 O)n C(Z)OR6 . (CRi oR20)n
KQ( 19 iNRepRdently selRtetiGiRRadd)avchif @@icofonrhyBogen; ORTORAIkYI.
o)NnN(Ri g )C( N(Ri o0 ))NReRe >, (CRioR 2 0o)n C(=NOR6 )
NReR6 CR10 NR
2)3n§|( e(emp c%ﬁordmg &C%@?R?mr%&ﬂ %%ﬁé@z‘)f@?ﬁ is
0, iR Wiefdedgen.

24.  The compound according to Claim 13 wherein X is (CH2),'NR4R 14, or
(CH2)nNR2)(R2).

25.  The compound according to Claim 24 wherein X is (CH2);NR4R 14, and R4
and R14 are independently selected from hydrogen, optionally substituted C1-10
alkyl, optionally substituted aryl, optionally substituted aryl-C1-4 alkyl, optionally
substituted heterocyclic, optionally substituted heterocylic C1-4 alkyl, optionally
substituted heteroaryl or optionally substituted heteroaryl C1-4 alkyl.
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R6 i s independently selected at each occurrence from
hydrogen, d - 10 al kyl, C3-7 cycl oal kyl, heterocyclyl,

whedoenowyrl yl C _ioal kyl, aryl, aryl G _i o al kyPCT/US2006/010859

het eroaryl or heteroarylC\ -\ 0 alkyl, wherein each
gf these noieties, excluding hydrogen are optionally

Srbst | PeEQBPOYRT desoriingdp &idlardd yhereingbe 64t alled aimy be
slﬂﬁtiﬁlt@lrtﬁm% ofr fUFe Gineb, 1ﬁhé’;§éhderﬁl"y§élt € délclgﬁencg viH 1{4
0 het e ?‘E ar
RBbEORG b B AL S i i i
Rai @ﬂIPelsl' areyndepenfsnilpnelettyd stdash beakedce fGmaiyerdgen or C1_4
?: %}%}Sﬁ% rlioggrﬁpﬁ%g Qﬁgeltl%’eﬁ het&é ﬁf’}r g& Cfoa\gﬁg Ce%r%é? g&%ached form a
cy dietsaddyyliQiag ks o ﬁrrgelnbeﬁ; ywhichi rrn@ @ltlbndtlly contains an additional

heth@feﬁgay&hlsgec@@%{m;{gl 'aﬁdCI .4 aI kyI heteroaryl or
het 0 NI ety

a and
B?n%ﬂtl}ﬁ S?lﬁ%tefﬁ ?ttqaslg @?P%P%fr@fﬁ él)’d@génaalflCach alifyl.

form an optionally substltuted heterocycllc ring of 4

7 i

%’gdl t onanlilﬁmtn mgcgo?%l %1%1623 g@mi%ﬁ&%x%

#idkydean optianaliy eu@tlmte(hem 1<gfallt}ih,6$'eloaﬂuybﬁnetesqcychc

W&béﬁlﬂ@1h?’§£lﬁgleﬁetef6§%&1£§ylsUbSt ituted 1 to 4 tinmes,
ccur

i ndependent each rence by hal ogen; hydroxy;
hydr oxy subst ituted C-ioalkyl; G _io al koxy;

2tal osThesdompoinad aédording 8d K2 7aMenéin tRORY Boieties excluding
di substi tut ed C14alkyl am no, S(QnRf 5 C(O)RIJ;
SRy are () s@sﬁﬁxﬂecﬂq{l @ﬁ;(ﬂz)egqndepen(l@qy, @R2ach occurrence,

) AN Reliy), Bply SuRstiRtEd Cj. 1%@@1\'% R @“kenme @ﬁmyﬂyl C3.7
AL AL, I S,
o
GdyeRY, Hetefoc 1 '8 te 1, 9etero 82'
(gﬁdoggﬁ’q@pﬁrw J:QJ‘%% n#} BRe 7be optlrgnglc: IyC
(SRGFROOMNER, BIS(HORENCR oREH).IN N'I@'?Pe”dem |y at each
LT

CiokbonR ke e s RNRe (CRﬂoRamns;z\io('&%Z TR RPN R R,
(€] )R 0IAOID)REs, @Rféfbﬁd)hm(@ 960141 (ﬁHﬁ?ﬁC@)DR Cl. 4

entl ected at each

d
@i‘d g#g@ngg%%@ <'qu@%an N(Rj 91)0 G _ 10 al kyl,
Sl T ﬁm&eﬁ@%ﬁ&%ﬂ% SRR °
(ﬁﬁu oR2@a0GHY) HRRbe (@Kﬁ ORIBENIR ) NRR;, or
(CR10R20)nN(R 10°)C(Z)OR7; and wherein
R¢ is independently selected at each occurrence from hydrogen, C1-10 alkyl, C3-7

cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl, aryl, arylC1.-10 alkyl, heteroaryl
or heteroarylC1-1( alkyl, wherein each of these moieties, excluding hydrogen are

optionally substituted;
R7 is independently selected at each occurrence from C1.galkyl, aryl, arylC1.galkyl,

heterocyclic, heterocyclylC1-6 alkyl, heteroaryl, or heteroarylC1.galkyl moiety,

and wherein each of these moieties may be optionally substituted;

Re are Re> are each independently selected at each occurrence from hydrogen, C1-4 alkyl,

C3.7 cycloalkyl, C3.7 cycloalkylCj_4alkyl, aryl, aryl-C].4 alkyl, heterocyclic,
heterocyclic C1.4 alkyl, heteroaryl or a heteroaryl C1.4 alkyl moiety; or Re and Re’
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R4' and R 4" are each independently selected at each
occurrence from hydrogen or G _4 al kyl, or R4land

worlghdaeriTycl i ze together with the nitrogen torP@liUs1v06/010859

they are attached to forma 5 to 7 nenbered ring which
optionally contains an additional heteroatom selected
f riogetiet g tnthe wittdgen wdrcHNRey ars;attBheld Sotnm e pptiehaty sybstituted

SR GHy e B8 5 PSR S BOM Yo B0R ol ) fifsona
hdteearoatgmlscl@ctedrfrom prestaen oot olcnltngwam@/l noi ety, and

gﬁgte:r g}r}]la ? SR8 o eRs m%%uegﬁmqmgquhwéeﬂ%w béRipbtetuted 1 to 4

substi tuted end nt |
o8I ctimes dorsARIEL aqqhéwemnﬁsﬁvb%g by, ypdroxy substituted
havi @g-jalkyl; &1 -06 alkom msummtﬂﬂl@lcl@mikﬂmd aramommﬁg?c di-

to .
het eﬁ%égh’\%?d &’g l??fﬁ & Isgoﬁngfg éﬁg’%ng@e 1 rres

i ndep@m d)MNayloQt:(zsmgyac szmrszacmmma 10R2

0) h .

corrp ]c{éfld %dp?ﬁ( %ﬁ;@%}%, iy %@9 (ﬁ(f&alkyl
>) (RE3" 7c)yclnm]ikgl, 3 seytloplkyb Oyl 1ol l)alofsubﬂﬁellecl&]lnmlh}él; aryl,
sl Lgraf}ghﬁn%/ lgelhﬁ%(tel)ocxéllcp hét&fo@?élf%' ]4651@/1' ﬂ&kﬁgryl (|
2- (| -hnietdﬁ]yll 452kyiyand)\wh¢jﬁmyhe)sgtam},| hetgraeyclic, and heteroaryl containing
-1 ( eI rreat tisnally o ﬁtq{eﬁ%lnla t%@ﬁmes independently at each
g % g ﬁé%ﬁ:;g qul(éﬂgie Egr UI@I y) ﬁﬁe’ﬂl |h]ydrgﬁ.y ﬁgbstltuted C1-4 alkyl, C1-

g nrqb hudoxﬂ ﬂmﬁlﬁlk@l ra)ﬂ?tl)l(?l(]gm , & Si-pbstitréd Cq_4 alkyl amino, C1.4

am ne 0XO-
1- md d &1%§P1 ;q%%l ]Qham ne, Zﬁ[ (4@m)r plhoi)l n){l )et hyl ]
e@dgritlylse (& PIrEtcr oM & 11081y e @ry.
pr(‘z jg%g&ﬁéet%%léﬂrﬂyéy?@ﬁQMkh }ﬁné'fbl%%yclfilor d H&eroc chc
rT’b o e

accord (g t N{:th i 5,8 a

1@14491& kyl ipeiett apduheipiy bpge Bpistics) e optipnally SHE&G
R%) AN 1(?14? Brefeack 1ﬂd’ef1§ddéﬁﬂﬂ>\|&l&ﬁ@1 at eacﬁ&cuﬂi’@ﬁc&fﬁmi Oyddgen or

or di n rein

e o8t e aan £ et W pincBES o which they
n é}Htaﬁﬁohe@ ko forRU ¥to 7 BmbEhe Ulﬁldpt&ﬁﬁﬂy dbllitglnfs an

déﬁ"? mgrr%%ﬁ)o %e%ﬁéﬁ%?ﬁ% ﬁllﬁlr)or XRo’;
Rgu( umememlprst N éﬁd@é HracEIrense S Byﬁrﬁ&en C1-4alkyl, aryl, aryl
(Zcﬁ Qlk??‘h@ﬁé}dh&ﬂ été@a%ymgl _AaBcyn eteRady Rl QY b heter sy clic

am no) e a

E%}/‘Péﬁtﬂ 484 & tl'ﬁ%)/ql %§%W5e&ﬁ§ ﬁ:écludmg hydrogen, may be

2 {:@1412@5’

;gidﬁ@ﬂ YIRTAQ: Bh@PY! ami ne,

ngs (rdileggl{ql)@pté?ﬁ;n%%?%f : hy}; ( gﬁec%gelllge%grg G or an integer having a value of

1 to 10.

29.  The compound according to Claim 27 wherein Ry is a heterocyclic or a
heterocyclic alkyl substituted one or more times, independently by Cj.1¢ alkyl, aryl,

arylalkyl, (CR10R20)nNReRe?, or (CR10R20)nN(R10)C(Z)OR7.
30.  The compound according to Claim 13 wherein the (CH2)yN(R2?)(Rp’>) moiety is

1-(phenylmethyl)-4-piperidinamine, 2-[4-(phenylmethyl)-1-piperazinyl]ethylamine, 2-(1-
piperidinyl)ethylamine, 2-(1-methyl-2-pyrrolidinyl)ethylamine, 1-[(phenylmethyl)-3-
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2- (et hyl am no) et hyl am ne, [ (|
- met hyl et hyl ) am no] et hyl am ne,

w@2qoditedny| am no) propyl am ne, PCT/US2006/010859

3- (di butyl am no) propyl am ne, 3-[( 1-nethyl
et hyl ) am no] pr opyl am ne,

pﬁ'rcﬁlidlﬁylgﬁmdb 3y l(&plyyrblidiny/Mappyifanhiaeg 3 hexahydro-1H- -azepin-1-

yljpx{o liErﬂﬁfY; @%%}l-%pﬁeﬂhﬁsr@% rfé Jf%}' ﬁUlaJB%hnyl)propyl]amlne 3-[(2-
ogeﬂfmﬁdml)hwaﬂﬁmmﬁﬂﬁéyum{lMﬁWb alemyes: grigby| (et h
pgﬁalmwem fhmidd) Or HQIRRH I AR e th @] datiaé.m 13

rein IS an aryI optional |y 'substituted one or
more tinmes independently at each occurrence wth
3hal ogbe Compwl‘@l aceprding tal({gim 1hwhereinRztis e¢tleto @yl \ 0

| !,
e AP G ARy .

. 7cycl oaI kenyl G. 10 al kyI (CR 10R2g)nOR 6 >(CR1 R2
3@) n $he coaPourdd d@c&ﬂ)ﬂg&b@lmﬂl whé&€R ROBRM K)> are independently
NN(RI OOS(O) 2R7 (CR.1O0R2 o)nNR I 6 R2 6 , (CR 10R2 O
seleqtnd fromrmathiy ethyh isgpropyhmisd, e tOY¥R 10R2 0 )n C(2)R
6, (CR1OR2 On O(Z)R6 , (CR 10R2 Q n C(Z) OR6 ,

e
3@ Y1 @MindRT6 RA (Bethyl) @Rink Redi ethy lati iR pOBY miNR peRY1gnine,
(2,22 1mgtﬁ§1é9n(ﬁ§? al%l?en %W&% 11%‘% (ﬁ%ﬁét‘ﬁ&%n%bﬁ%ylamme
2€§le¢hﬂ?@lﬂt§%¢thy1(metﬁ¥]t)@ﬂ@@y%( methy Wamine,
Zlem&ﬁiflKﬁﬁlmo)é’cﬁ}’lkmetﬁ%)ﬁﬁn‘e03 @dlgtﬁbLanhﬂi)ﬁfo@?IaM{m@f a

i AGE AL L ST N R

3S(kli?&1iylimine)br5bylan{ﬁe,_ﬁ«edhkyﬂylanﬁn@bropgtayﬂlﬁk 6al kyl ,
el SRR el SR - 6.08h ke ISR RR b tacfle,
3P(dlm¢ths§smuuv Zb%dmmthsdp@mvlﬂlmmﬂaét(dtqhyé@nmm -bmgthylbutylamine,

?‘1 i gF’P gg n oﬁ, lﬁ%ﬁg’gﬁdﬁﬁh ﬁﬁn(g%%zﬁgr(gir%gﬁlll )Efélgﬁpee ndent |y

sel ected at each occurrence from hydrogen or Cl-.4
34| kyIThe compound according to Claim 13 wherein R3 is an aryl optionally

substituted one or more times independently at each occurrence with halogen, nitro,
C1-10 alkyl, halo-substituted Cy.1q alkyl, Cy.10 alkenyl, Cp.1palkynyl,
C3.7cycloalkyl, C3.7cycloalkylCq .1 alkyl, C5_7cycloalkenyl,
Cs.7cycloalkenylCq.1¢ alkyl, (CR10R20)nORg, (CR10R20)nSH,
(CR10R20)nS(0)mR7, (CR10R20)nNR10)S(0)2R7, (CR10R20InNR16R26:
(CR10R20)nCN, (CR10R20)nS(0)2NR16R26, (CR10R20)nC(Z)R6,
(CR10R20)nOC(Z)Rg, (CR10R20)nC(Z)OR6, (CR10R20)InC(Z)NR16R26,
(CR10R20)nN(R10")C(Z)R6, (CR10R20)nN(R10)C(=N(R10°)) NR16R26,
(CR10R20)nOC(Z) NR16R26, (CR10R20)nN(R10")C(Z) NR16R26, or
(CR10R20)nN(R10°)C(Z)OR7; and wherein
R is independently selected from hydrogen, C1-10 alkyl, C3.7 cycloalkyl,
heterocyclyl, heterocyclyl C1-10alkyl, aryl, arylC1-10 alkyl, heteroaryl or a
heteroarylC1.10 alkyl moiety, and wherein these moieties, excluding hydrogen

may be optionally substituted,
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R 6 and R26 are each i ndependently selected from

hydrogen, or G .4 alkyl; or the R 6 and R26 together
wWOwRah/1049¢7 ni t r ogen which they are attached forPCHEIS2006/010859

unsubstituted or substituted heterocyclic ring of 4 to

7 menbers, which ring optionally contains an

RadeiC1 icelkal, andt ayi6at eatlnd sheswroenslie s tsrosipld@] -osalicfl hetggparyl,

N | FG4RE nitfictRRBGRhyBetptionsl
@heﬁg%%gnéan%?%gqﬁﬁgé%iﬁ(ﬁ%s [ né%t%gndent Iy oRilhe

sehbﬁﬁ@mdat each occurrence fromO or an integer
RigVis ivglepenciintl s€éctdd &tQa&lrod‘ﬂirﬂeﬁcd ﬂﬁ@iﬁﬂh@ﬂﬂbgam byCsel aklpd

ga aé%gae@m%ép%ﬁ%ﬁ%ﬁg% s Bl b fredniiGr+

oralig fur. 35. The conpound accordi ng to G ai m 33

R#\_’E Gh& Rz,g Eﬁbn%%ac e Hﬂ“fkélé’cté?@@ﬁﬂh‘yﬁ?o%@n REENY) alk3B or the

€ CO o Claim whérein, t

éomﬂ meg@thero@ﬁh ﬂﬂed%tr@%@ WHehihey P?%taﬁli“i—’:{] form an
'11911 %[ by sudSlitBeh te%cg@ﬁ‘@ﬁné’ﬁpik‘ {d BReebefsOWhich ring

-1 oancy cUano nitr
( cgmtlo smesiﬁltwnal hﬁé?regteﬁs%eiqctadefaormoxyw wﬁfur or
BHﬁRghe compound accordi ng O ai m 24 wherein the phenyl

S r
ks 1%’6%%%1&%&18/%1%&%%%{ eagg o@%eﬂ%% ﬁg%ulﬁg&%%c oot d@%g tﬁ?ély
n(i§ mdape&ﬁew}esemcted% each quemstice fbm O or an integer having a value of
tri I ronethyl phenyl 2-f 1 uorophenyl ,
216 dlfluoro phen 24d|fluoro phenyl
i [iedepphdenily selzctﬁ%frnm (heregiyinteger hayingz mlh%%l/ Pivkienyl .

zii?mdxp&de aeh 8RRt \@1dcRdGrath ij}lg%n\/&ﬁ isGlfurl, S:
(Hydr oxy-"hydr oxynet hyl - et hyl am no)-4-Chl oro-8-(4-tri

fI uor omet hyl -phenyl) -
38H py he gmpgo@xddqcpgndmﬁ tgiClaim Fhwherein R3 is an optionally

d ydr oxynet hyl - et hyl am no) - 4- Chl oro-8- (2, 4-d
S‘?‘PF E%?C{oqu%%ﬂyl ) - 8Hpyrido[ 2, 3-d]pyrinidin-7-one; (
and2- ( Hydr oxy- hydr oxynet hyl - et hyl am no) - 4- Chl or o- 8- ( 2,
@ di fq’[ﬁé’ bz B%S{]‘%wrdﬁlg% I Sigh fb?wﬁeﬁélrpﬂ‘lé 'oﬁh&la'l‘ s@bsﬁﬂﬁnts on

e c o accord to daiml
the phenyl ring are independently selec ed at each occurrenc om halogen

C1-10alkyl, (CR19R20)nORg, cyano, nitro, (CR109R20)nNR16R26, Or
halosubstituted C1.10alkyl.

37.  The compound according Claim 24 wherein the phenyl is substituted one or
more times by halogen, hydroxy, alkoxy, amino or CF3.

38.  The compound according to Claim 36 wherein R3 is phenyl, 4-
triftuoromethyl-phenyl, 2-fluorophenyl, 2,6-difluoro-phenyl, 2,4-difluoro-phenyl, 2-
chlorophenyl, 2-methylphenyl, or 2, 6-dimethylphenyl.

39.  The compound according to Claim 13 which is:

2-(Hydroxy-hydroxymethyl-ethylamino)-4-Chloro-8-(4-trifluoromethyl -phenyl)-
8H-pyrido[2,3-d]pyrimidin-7-one;

2-(Hydroxy-hydroxymethyl-ethylamino)-4-Chloro-8-(2,4-difluoro-phenyl)-8H-
pyrido[2,3-d]pyrimidin-7-one; and
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4- Chl oro-8- (2, 6-di fl uorophenyl ) -2-{[2-hydroxy-I-(hydro
xymet hyl ) et hyl ] -
W@ri060d49yT i do[ 2, 3-<i ] pyri m di n-7(8H) - one; PCT/US2006/010859
4-chl oro-2-{[3-(di et hyl am no) propyl ] am no}-8- (2, 6-di fl
uor ophenyl ) pyrido[ 2, 3- cT]pyrimdm7(8 )-one;
zZ{thhfoayqryardmrﬁewl-éﬂhykamm)my:h)ora-s((Mmmwo-phenyl) -8H-

1,4 b d 2,3 -
]ryr d z%ﬁ]g%&‘noneﬂ%&gmgrg [7
{[3-(di et hyl am no) propyl] am no

4?@1' ﬁ g% @01‘3?5\'1 c@&ﬁﬁ%ytb)cﬁm s Wthh is:

5 4t¢hlpw%%{%é@éﬂ‘&réphesyléﬁr {{?ggy toxy A hyatoxnyDethyl-

1- (2 afrisH &)bﬂ@d[gpbcqpyﬂlmxdznﬂ@monepyr rolidinyl)-
4rﬁhg(? Ee)ﬂ r(ﬁ{etl‘lylgw@%p&pyﬁ‘]%mu?&% (% Qf?huc)rgphén]yﬁffﬁdop 3-
5- chId@;mnﬂud(nZ?(BHi)l-lohb,uor ophenyl ) -7-{[ 2- (di net hyl am no) e
|
4t &HérhW—h Kl?f.rof'o hgﬁﬂ Sf(gﬂﬂ{]tém 1g19 mléendlﬁéél: zllﬁr)]}qu@[/?é
10 br onw)pyrizeidin-8E)-OpeCF3; and Ry is a G _io al kyl. 42.
AL A e i S
u
Oy SgrenemiSderapmmiatal iRy SRIPRHREL o Dha
SC%Chlérb IGQ @ﬂﬁhﬁlrbphmhyl):ﬁl [é{(ﬂmxyrrshélnylédelélpﬁgdlaylﬁ‘é(rjﬁpound
t
o S o B b2 iRl B Lor th 4 olelin
15 Sf-dﬂmﬂlg(?r@dgfbmophqnﬂ)—guﬁ[i-é@wﬂﬁé@@m?lﬁt Ryl mangy-:8mpound
f | | d
0 F%%ik@;&qﬂﬁh@m F?ﬁhh(ﬁﬁ?(ilyr)hblﬁdum ng to yield a

compou For nmui e process according to
Cl aim43 wherein the olefin formng reagent is

mel eq @&nf)dilﬁﬂil of the formula:
Bi s( 2, -trifluoroethyl) (methoxycarbonyl net hyl ) phosph
onat e,

Bis(2,2,2-trifluoroethyl i/hoxycar bonyl nmet hyl ) phosph
onate, Bis(2,2,2- H

trifluoroethyl)-(isopropo cghponylnethyl)phosphonate
(Di et hoxy- phosphoryl)- Cl

20 Rg V)
wherein
Ry is bromo, iodo, O-S(0),CF3; and
Rgis a C1.10 alkyl.

25 42,  The compound according to Claim 41 wherein Rg is methyl.

43, A process for making a compound of Formula (IT) and (1la) according to Claim
1 wherein m = 0, and G1 or G2 are CH, which comprises reacting a compound of the

formula:
O Ry

~N
s
30 R9 (va)

wherein
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acetic acid nethyl ester,
(Di i sopropoxy-phosphoryl)-acetic acid nethyl ester,

w@ Diophetyt oxy- phosphoryl ) -acetic acid nethyl eBCEDS2006/010859

(Di et hoxy- phosphoryl)-acetic acid ethyl ester,

(Di i sopropoxy-phosphoryl)-acetic acid ethyl ester, or
Ry phieroy boomy@hodp kbE(0) CFgcatli ¢ aci d ethyl ester. 45.
RENS aR¥OffgIky@ccording to Caim44 wherein the base is
selecte fron1tr|ethylan1ne pyri di ne, diisopr
véthryolefinforaiing reagsnt o sultabis base tacyisldi aomnswsd pﬁge@@—fla (11a),
A optBBIDTARERE BYRAI Lo b IrEofRurimpner ein the

pro ess further conprises an organic vent. 47. The

process according to Claim46 wherein the solvent is
4ghl ook @EdBess@RIcHMirNe ClhinD43 ddereicibie ohdfin folrBingtredgasnie,

s B SEkee BP0 har ARG PR RS

Bo$(2£2i Wtrifondatlyy] > edypemytarbenylmethyl)phosphonate, Bis(2,2,2-

h%l&c(raetﬁ\allﬁ éfsf)}?]ﬂ‘oh chr%F)EMHeI l‘gﬁ')ﬁﬁgﬁ)‘ﬁﬁﬁ’e{tp Q%étﬂ%hhﬁfﬂ&sgﬁﬁgg h
agRiiccHcH] mgthvbes@ra@ﬁsnsrwahwph&rﬁ)sacem e me@tyl esthe
(DIRELFASx RBRGHbRY- eto@u&h@dm mét@ﬂr fétlﬁ& 1 o§[33foi’5)ﬂ aceiic acid

The process acc n
ﬁahﬁ%f?r 0BRpOR KGOS e &mﬁm aeige ;o 1P§1ena 0Xy-
pholphowil}-fcedio acidietliyz ester. agent t o i eI d the
correspondi ng sulfone or sul foxide of formula (I1), or
4%Fa) or a mxture thereof.52. The process according to
ai hh§ proaghregcspiding e Grinufi4 Whereirethebase is sglected from

tSEhPERARRS ByARs 29k 14thyD¥HERIE R6hé&l®, §1%inldffb

perlodlna?%¥ potaggfgggpePPodfﬁgtgpﬁﬁgone Cs e
?%ﬁytlc tertiary amne iV-oxide, a peraC|d oxygen

ozone, an organi ¢ peroxide, an |norganic per oxi de,

Bor e SRASLIRORI Tl B PG PRIRE PG AT s on

mgaﬁwﬂﬂwg&n per oxi de and sodlun1tungstate, acetic aC|d
or sodi um hyperchlorite. 53. A pr ocess for making a
compound of Forrmula (I11), or (lla) _ according to Caim

4. méﬁhéupﬁoqes&aqgorda}ﬁﬁocﬁ—lalm Ap/hgiesn e solnknidh ChlgrriPmYes
iR brld h] G ded Aaees gl & tolh e, DMIMBr &-methylpyrrolidine, or

combinations thereof.

48.  The process according to Claim 43 wherein the olefin forming reagent is
Bis(2,2,2-trifluoroethyl)(methoxycarbonylmethyl)phosphonate, and the base is
triethylamine.

49,  The process according to Claim 43 wherein Rx is chloro.

50.  The process according to Claim 43 wherein Rg is methyl.

51.  The process according to Claim 43 which further comprises reacting the

compound of formula (II) or (Ila) with an oxidizing agent to yield the corresponding
sulfone or sulfoxide of formula (II), or (Ila) or a mixture thereof.
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wherein Ry is chloro, brono, iodo, O S(O 2CF3; and Rg

is ad _io alkyl; with an acylating agent in an
woee@anide1sol vent to yield a conmpound of For nmul BCT/H83006/010859

and optionally reducing to yield a conmpound of Formula

(I'l1). 54. The process according to C aimb53 wherein

52he él&myirmdsmgzcagléng toi Glame 61 iwhemtmgm roixithzing regeet ig 3-

off i S ppiitic IO 1DHRGER BARLET Sy bl hsstum
pﬁ@@@iya@n@xm OPdecatadyita teriary am@eN @Klsién?ePefM oXygen, ozone,

Md@aﬁaeldndh ani@ el%kméaﬁﬁassﬁﬁnﬁe éﬁb@é izffe or
m xt ure thereof roces acc]glr din al m 53

HRHB?U&E‘PP%P‘%@S‘GM Eﬁr%}ﬂ aseyo LR LD %IF‘H’@ 1?6“"“ of
htimigan p&owldieahd tedituhenngseing measacicacsodivgn hyyerchdogeund
of Formula (11) with an oxidizing agent to yield the

correspondi ng sul fone or sul foxide of Formula (11), or
53. mi »t progessHer melfing 8@omPphendyeidtewladl orrdilapadcorddigilior@laim
IWhe%lﬁrn‘? =, bhe oo dozdb e, %ﬁéﬂ cdrﬁ)r?ses reactmg a.co dﬁaound of the
?roperoxyben20|c aci d, "hydrogen peroxid
%‘é‘i“} ®di nate, potassium perl odi nate, Oxone, 0504,
catalytic tertiary am ne Oi v-Pxi de, a peracid, oxygen,
ozone, peroxi de, an org \PXxi de, potassium
per manganat e, zinc pernang nate, pot assi um persul f at e,
or sodi um hyperchl orite.cl59: sr ocess for making a
compound Formula (I11), or (|I| ording to Caim
7, which process conprises reactlng& conmpound of
mFEmremuIa (II) or (Ha) according to Cdaiml1l with the
el S, defined for conpounds of
ﬁjr lmgﬁyb%cﬁalzﬁﬁNH(Ri 0), OH or SHin an
101,& an| c solvent to yield a conpound of

V&F o dﬂ‘do@laﬁh laéent A &Y bl%aﬁctsg%nta% y?élél a CE%F&!HQI FForSiula (Ila),

rogen, . . cl oa
ae%ep%%n aflyr Wgtoaﬁﬁacwwwd\o or@ala@b-, heteroaryl
heteroaryIC \" \ Qalkyl, heterocyclic, or a

e S bl B e e

agigrdeidsloRadetg(dRporlde, and n' is greater than 2.

55.  The process according to Claim 53 wherein the solvent is chloroform,
tetrahydrofuran, methylene chloride, acetonitrile, toluene, DMF, n-methylpyrrolidine,
or dioxane, or a combination or mixture thereof.

56.  The process according to Claim 53 wherein Rx is chloro.

57.  The process according to Claim 53 which further comprises reacting the
compound of Formula (II) with an oxidizing agent to yield the corresponding sulfone
or sulfoxide of Formula (II), or a mixture thereof.

58.  The process according to Claim 57 wherein the oxidizing regent is 3-

chloroperoxybenzoic acid, hydrogen peroxide, sodium periodinate, potassium
periodinate, Oxone, OsO4, catalytic tertiary amine N-oxide, a peracid, oxygen, ozone,
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60. The process according to Caim59 wherein the
sol vent nethyl ene chloride, chloroform acetonitrile,

whensrmd17 THF, hexane, ethyl ether, -butyl metPgl/US2006/010859

et her, DVBO, DM-, toluene, DWF, acetone,
n- met hyl - pyrrolidi ne, or dioxane, or a conbination or
petokide; en bipaneqferoxide, pdiassiyin persaganataraiagernengdnaiemn 59

p‘B”E&s&H%JI}& fe Cﬁpm{%ﬁﬁ%ﬁcﬁ&% 62. The process

accor erein the base is triethyl
am ne, d| [ sopropyl ethyl amine, NaH n-Buli,

soert PBiehldcessrfmt m@d%a cbinp&eR F&%ﬁmIIP rorl@])l]' aliRedin® B CRIm

meki, ng a coirpound
it BOIW%C%FGPCU’% Chm Bt stmplah pr ok to
Claiepd witth thé cémpanndaX {1, Wheesin KHa ks deftreddbngpnmueiaoiFdrmula

(mc}hp &?gsﬁgﬁp@ﬁ?ﬂm§ 6{# W?ﬁ?an d%@yﬁr&ﬁ ggefm@?oqvén? ko yield a

cnmpaund of homotd @lDppravidkdrthatat i ve, or a tri aI kyl tin

al eltso iy Rt2|a‘lﬂﬂ R 18 h?d‘rogéHTY:qr gyakﬁ[ ggm;l &kl W@y@lballdﬁaﬁcyl
no O

ol PRI ot hefrbanyt FetbatiGrd oS Aol or o
hylﬂaftexgeyclylﬁfqnl(ﬁe)lkyt,-omz ", or Xis S(O111R2 " (and

bﬁpﬁf&%w@&% : ORI RE <Cﬁéfmf§?fzf’osf‘9@}‘§féa§‘a Qﬁ?ﬁa“é 4

on), aagn’ tsreredtenthamp.and R2 =
g)q X (CR 1gR2q)qC(A 1)(A2 J(A3 ), (O O and Xl IS
N(R 1Q), O S(O1ln and nr0.d) when X is N(Rio')-Rn
60NH- (Rhelpra@idpRgRaing torfclainh 8% Whefein theiselvant methyleneghlptide,

chroi%{‘m a&aéto%thfer b@r%ﬁ@ AHTA R x AR @thypéthéfefei’zl-b&ﬁrfﬁétﬁ [&her,
R2 R2 1S C al kyl .7 cycloal

Q%S@ @M &alurm @MFoaCSTOR‘?’I n-mgfhy|-p w@lp p¢, or Boxane, o
cbﬁibﬁmﬁ@u@fhﬁxtuwthaebﬁterocycl iC | io yl noiety; and
when Y is a boronic acid, (B(OH)2) or boronic ester
derivatives a) X= R2, and R2= aryl, or heteroaryl; and
alhen Theipsocess adcatdiyg totGlaing 69 whadhi fughersapoiprisss ¢ Bise4

al kyl ~Sn, then

62. The process according to Claim 61 wherein the base is triethyl amine,
diisopropyl ethyl amine, NaH, n-Buli, fert-BuLi, tert-BuOK, Li,COj3, Cs2CO3 or

pyridine.

63. A process for making a compound Formula (III), or (Ila) according to Claim 7,
which comprises reacting a compound of Formula (II) or (IIa) according to Claim 1 with
the compound X-Y, wherein X is as defined for compounds of Formula (III), and
Y is hydrogen, a metal, a boronic acid derivative, or a trialkyl tin derivative, in an
anhydrous organic solvent which does not contain a nucleophile to yield a compound
of Formula (II) or (Illa) ; provided that
when Y is hydrogen then
a) X= OR2y’, or X is S(O)yzRo’ (and m=0); or
b) X is (CHp)n'N(R1 0)S(O)mR2’, (CH2)p'N(R10)C(O)R,
(CH2)n’NR4R 14, or (CH2)’N(R27)(R2>°) and n' =0; or
¢) X=Rp and Ry = (CR10R20)q’X1(CR10R20)qC(A1)(A2)(A3), ¢"=0, and
X1is NR10), O, S(O)y and m=0.
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a) X= R2, and R2= aryl, or heteroaryl. 64. The process

according to Claim63 wherein the anhydrous organic
waoogamo1T s sel ected from CH2A 2, chl orof orm EH3T8006/010859

benzene, THF, hexane, ethyl ether, tertbutyl nethyl

ether, DMSO, DM- and tol uene. 65. The process

accodpwhen Kds (&1 on-8a-MH-CErN-GCRONRAREs#3Ei ses a base.

66., The. .dj i i
B N L
cmﬂ_ﬁke}s,;theart-BuLi, tert-BuOK, Li CO3, CS2CO or
p?/r )] Jé[&s R§,)7andA1;pfs;ﬁ_L‘1€_§% alkel, @kﬁcﬁl@ﬂi{mh o0me cyélodlsylel gy
a a I,n i j i .
ol B b e PR E e ety o SRR ppRfRgyctic, or o
h;&emydyl@-t(lpil@dahmtw; gid h a coupling agent sel ected
rom .ar oron {,cl, h ' [
t bR 408 BerBieaids RGN B BEDGE S8R agREGNS 5019 O
gsl II:a)iKuer‘ggaﬁchRy%hnﬂl,idnha%emh'ydemd to yield a conpound
or a § .a)., , i
oyt B Gt R ot Mliyey Saon BRFCLy BfigBEsE 36N ¢! N0 o
t et r akKs(Ry, apdByyy bryi, o deteraeeylpal | adi um (0), Pdd 2
Pd( OAc) 2, (CH3CN)2Pdd 2, Pd(dppf) 2, or [1,1

' - bi s(di phenyl phosphi no) -ferrocene] -di chl oropal | adi unt .
641 ) . T8O prodiess aecadipso 4daior 6f wheren (F ankhyde®is Higdee ?PlYflf.{ré 18

S EBEL Aol C1CY, npan, THT fans e,

0
s(triphen

bpﬁé@@ﬁyla@ébWﬁéaBM@% URCnherei n the solvent is

di %ane,.THF, DVF, DVBO, NMP, acetone, water, or a

onbi_pation or a m xtuyre thereof.J NLO
6§c co rrlnélF R LS %ﬁC%’idmg% %@I} Ef W%l%‘efmét%?rvc-é%%nlgés a?%éﬁ and
H2O, or dioxane and H2O 72. The process according to
6fs) 21 By S CLL BN CIGATBE (BeRinPMBDES is ifethylfinine,

Focess *accordin arm herein the base js
diacoizpd cthgHangre, NaHouB ulik zocBuLKeE BYP e Lty e drt
p?ﬁdme_xtu_re thereof. 74. The process according to Claim

2 wherein the base is K2CO3 or KOAc or a combination
or mxture thereof. 75. The process according to Caim
637 Whepricesstth enake ylcbmpomdoitirchulss(DRuE((@)as defhed(l@rein which

cgm%lrilégs I)eac%in’g aocrompound of Formula (III), or (Ila) according to Claim 7 with a
coupling agent selected from an arylboronic acid, a heteroarylboronic acid or their
corresponding boronic acid esters, with a palladium catalyst, in a solvent, to yield a

compound of Formula (I) or (la).

68.  The process according to Claim 67 wherein the palladium catalyst is
tetrakis(triphenylphosphine)palladium (0), PdClp, Pd(OAc)y, (CH3CN),PdCly,
Pd(dppf)y, or [1,1 ’_bis(diphenylphosphino)-ferrocene]-dichloropalladium(II).

69.  The process according to Claim 68 wherein the palladium catalyst is
tetrakis(triphenylphosphine)palladium (0).

70.  The process according to Claim 67 wherein the solvent is dioxane, THF,
DMF, DMSO, NMP, acetone, water, or a combination or a mixture thereof.
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RO an R20 are independently sel ected from hydrogen
or CL.4 alkyl; r is an integer having a value of 2 to
W@ 200ant9R i s an optionally substituted phenyl .PGBUS20h€010859
process according to Caim75 wherein the phenyl ring
is substituted by one or nore times independently at
7é ach ’Rhemnmcreemmotﬁyngm Qgimn 70 @heeimthieysblvent is THF and H0, or

uted- C -4 alkyl, cyano, nitro, (CRi oR2

(CR grR2q)v' C(O)Ri 2, SR5, S(O)R5, S(O) 2RS,
or (CRi 0R20)v R 3, (CR oR2 q) vC( Z) NR4R! 4,

20) Lo TS D ine gt 57 P diter e abase:

R? C(Z)N(Ri O)(CR gR2q)VvRb, C(Z)O(CRl oR2 q) vRb,

73( R THe)frbelh{ AdebrdiPm) Ol 72Rierein ﬂ@(‘tﬁ);d\i(smagmv\%ﬁ ,GRICO3,
an erein

1@'@2&% ggc&ha{{%c Or%éf‘)%‘ﬂ%é’ Piof mléﬁlg‘)d\{‘ereﬂfal kyl, C2-4

al kenyl C2- al kynyl, C3-7 cycloal kyl, C5-.7

| aal k | k
7C>e/f er r;%g s$ accgﬁz% {Jc‘)r(?,(]lg{négg 8@16 éﬁﬂ thel'i)% :{sg@r(y(ll)%/?r&(OAc ora
cahibyﬂatlo(lGRnﬁRﬁraﬂwﬁaf(CRl oR2 q)vS( O) m R7, (CRioR2 q)v

N(R q')S(0)2R7, or (CRi oR2 q)vNR4R 4; and vvherein the

aryl, arylalkyl, heteroaryl, 6 heteroaryl alkyl may
Topt i GH pryces*a beoprding teClaim 62 Wi theriry hpromy a&ld@ﬂRlB(OH)z,

1933);0 Cf_X lﬁg k&l C3.7 cycloal kyl G _io alkyl, aryl,
|/

het eroaryl, heteroaryl G _iQ aI kyl,
het er ocycl (ERaﬁBQ@)rocycl yl G _io al kyl noiety,
whi chRroird8 s~excl udi ng hydrogen, may all be
optionally s stituted; vireind Rd'" are each

i nde r

SRR, Pt R ARl el Pl
Rd trugenhécgel\maﬁnghe’ahlﬁtoifég@ﬁ gt ch they are attached
for mlﬁQISQ‘W@%‘%} yysugg{%{eatpﬁg@q heterocyclic ring of 5

ring optionally contains an
addltlonal heteroaton1se|ected from oxygen, sulfur or

Tl?é‘ﬁo%@ h&ofdih ﬁ) i g Witreifthesiticagl tivty is Bulsstieuted by
%W&ff%ogeﬁzﬁsﬁ%e B pt Sty ofeeliile %fﬁé‘g%’énoc’f“‘* Akl halo-
sibbittictud pd allgh cwsnoomteamzmoR 2y INREHG} SR BA0) CORI2
415 (OGNS 4 (B 1€ P (ORYGR Y)P0I8 KR RIS E(DWRUR 14,
(CR10R20)vC(Z)ORS, (CR10R20)yCORa!, (CR10R20)vC(O)H, ZC(Z)R11,
N(R10°)C(Z)R11, N(R10°)S(0)2R7, C(Z)NR10°)(CR10R20)vRD,
C(Z)O(CR10R20)vRb, N(R10")C(Z}(CR10R20)vRb;
N(R10")C(Z)NR10°)(CR10R20)yRb; or N(R10°)OC(Z)(CR10R20)vRb; and wherein
Ry is C1-4 alkyl, halo-substituted C1-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, C3.7
cycloalkyl, C5.7 cycloalkenyl, aryl, arylC1-4 alkyl, heteroaryl, heteroarylC1-4
alkyl, heterocyclyl, heterocyclylC1-4 alkyl, (CR10R20)vOR7,
(CR10R20)vS(O)mR7, (CR10R20)v N(R10°)S(0)2R7, or (CR10R20)vNR4R14;
and wherein the aryl, arylalkyl, heteroaryl, heteroaryl alkyl may be optionally

substituted;
Ry, is hydrogen, C1.10 alkyl, C3.7 cycloalkyl, C3_7 cycloalkylCy.1¢ alkyl, aryl,
arylC1.10alkyl, heteroaryl, heteroarylCy.1¢ alkyl, heterocyclic, or a
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or heteroaryl G _6al kyl; and wherein each of these
noi eties may be optionally substituted; Ris

w0 nbeperrdent |y sel ected at each occurrence froP€T/US2006/010859

hydrogen, Cl.4 al kyl, hal osubstituted G -4 al kyl,
o BRI 07T 5716 Chbich T ke Fdiogsh. ey all be

Qﬁ gjlygjl g pydg: G _4 al kyl, aryI aryl G _4 al kyl,

t cl

LR L SR OB b G Sty O
rrmyﬁ;lqaésfl (éacg lcyelpallyylBy deablgéor thm&d Iaed Byt tagathler with the
i R
hytoiﬁ ogehmember§] whichlringloptiomally donthépemddditionaldet@osten
at sefRedl P6A Wk EMC Qulfur @mgorananvﬂe%lﬁ %Rfaﬂd RE Aok Fhich

O e e e eb RS LS BV REL £ S, of bR md R

tOc}%hZéﬁnng srelopeneRAaRititvege! ected at each occurrence

%S@aéa%ég’ﬂﬁf Iﬁ’gglg galggih hglgro%g%j Cﬁcgtar ¥c]I%1@é h& :’;11k}F/i4 hgteroaryl
oc@dremﬂwlelr-éﬁikﬁymddg@rem@dl of thedeyrhoictli® may be optionally

%b? E@é C3 7 cycl oal kyl G _4al kyl , aryl aryl G-4
ferocyclic, heterocyclic O -

Rﬁ3e1€ é?d@a?lgﬂenﬁy silertert ¢ £pgh ogsurrenceffqy |hydr@gelt,r¢e1 mlkah dakyr
4 §Lfb§@ﬁ1fbﬁrCM%Talky% @ Agalkeﬁgeoz \M”HH@}?lyI ey @y@oa’iki'l;’ﬂl@ﬁl@d
u e 0 ut e
oo BBk U hesBloaliRE. b eaaRe S SR Erikd DY
adafyl@ lopalkyh étermatl onatere iyt ied aflayh tetexgayelyl, os alhbteroayclylC1.-
%EI‘R Fioie %(Y\%EI% 18ld m8; et1%§1§§§ %ﬁﬁé Ezqr%g%n ‘élﬁ%/lﬁéd' ng

feotlon y subs are
e a«zptlomnkli}e pldxstimmdl indepehéattlydt atchemctrraweur rence from

H@y oy ﬂGé’ﬂénQéntQ s.el%c@h ky EachQJ'ccﬂ‘f‘enc@ 'ﬁ@rrﬁqdﬂiro geAloCE £y i A8/1;

together with the nitrogen to which they are attached
m &5 indapendantiypseleeiadipt gach aperronge Eems) errrvintegRAVERS & Yatge of

whi gipptional |y contains an additional heteroatom

sel ecte om. 0X sul fur o
b e P e b, drcelpving  vaue of
hyttooyen, C .4 al kyl, C2-4
v’ is independently selected at each occurrence from O or an integer having a value of

1 or 2;
R4 and R14 are each independently selected at each occurrence from hydrogen, C1-10

alkyl, C3_7 cycloalkyl, C3_7 cycloalkylCq_galkyl, aryl, aryl-C1-4 alkyl,
heterocyclic, heterocyclic C1-4 alkyl, heteroaryl or heteroaryl C1-4 alkyl; or the
R4 and R14 together with the nitrogen which they are attached form an
unsubstituted or substituted heterocyclic ring of 4 to 7 members, which ring
optionally contains an additional heteroatom selected from oxygen, sulfur or
nitrogen; and wherein all of these moieties, excluding hydrogen, are optionally

substituted;
R4 and R4 are each independently selected at each occurrence from hydrogen or
C1.4 alkyl, or R4' and R14' can cyclize together with the nitrogen to which they

are attached to form an optionally substituted 5 to 7 membered ring which
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al kenyl, C2-4 al kynyl or NR4'R 4', excluding the
noi eties SR5 being SNRA'Ri 4" 5 S(O 2R bein S O 2H and

WEL@pMsobei Nng SOH, R O and R20 r i ndependent | yPGEUSZDE10859

at each occurrence from hydrogen or G .4 alkyl; RO
i s independently sel ected at each occurrence from
hyoptmgelty oont@hs amadditigrial hé¥erobtons séledebfroenxygsn, sulfur or
seNR t.ed at each occurrence from hydrogen, or C _4

4 eyl SAERET AR 4o RRRG) S Bho AR ERIG TR
al dienyl @5 4 aildykgdrnyr NR LR 4, ak Klydink, the(i&o%tleg/Sngbbiégl ,
CoRge AR Ghafe B0t ndSooYghayEY & o
Rietand Gaoydre indepandenitysebicted adleksh occhmeroedtoye i;ydrpg@nr or C1-4

he& ocycl yl G _4 al kyl, and wherein these noieties,
echﬁ 'y substituted; and

di.ng hydr ogen, e opti onal
Rq0" 3 1dentn “é’é]é(r? lefifed gt é@ﬁ@e%%na@ %eauwdaww Eeddikyom
Ry ds oglependentlylseddckad at ehal asubrendetfidne ydidgeh, ak Kyl4 all: 4

%gkigmﬁe (al%{%@ %I&X&iy teacﬁ?oc&ﬁ%& qgc} oa&(& ﬁel} C1-4 alkyl, halo-
CssubSWtadaﬂi kenlkyl,C2-4 41kah3<1y02 Elaaﬂs'smyl &Py @ycldalhylk@lsn

et el A Oy LAES, B3 Floatk Y U AL RBRN Tk a1, o

t ey 1ndh Ryl dsteraagy Qﬂfprﬁ@'y}@]d# alevh, emeysléfl @bﬁ@wﬂylcl -4
Suﬁﬁ&l' b ﬁﬂere %hesg%l%&cé&?ucgﬁézﬂi %%1, fia %%bﬂbl?aq’ly

wherel n t henyl” ring 1 s su nor e
stitufedepchdent | y at each occurrence by haI ogen, C
Rléj. 1aiﬂd3zpendhaﬂl3osn1m:t€tdi ettteh@lﬁeccﬁi'reﬁbea‘l'dm lhydlﬁgﬁl, (S(D)t]ﬂi‘yl,, halo-

S( ted( g%‘gyl &g@aﬁ%

Th%ﬁpw@@{g eamllﬂylngwwy@loa lqubcmvépﬁkﬂml& -4 alksgf;l aryl,
hy'&ﬁ/}@leﬁ) alkﬁ[ htbr r)ﬁl llfé(éroa s ga}l@y gﬂl'efég&rﬂ/clyg for® - 4

al IR%I?TO%TXJPI lgﬁé’?‘éf“‘%’aﬂﬁw crgin oppo %t.hs%eég ggs@pmlﬂgng

t OpyfdrGdem #3 %6?@6&11&'3%51@1'&&&” ring is substituted by
2- et hoxy, % nmet hoxy, 2-chloro, 3-chloro,

4-chl oro, 2-fluoro, 3- fluoro, 4-fluoro, ,4-difiuoro,
72. 4, GhkprddesOdc@ordgdto W1himID6 oherirbthd iphemid Ii‘i@g is substituted one

of 5L s fidepHAERAy & each occurrence by halogen, C1-4 alkyl, halo-
substituted-C1-4 alkyl, SR5, S(O)R5, S(O)2R5, (CR10R20)v’OR13,
(CR10R20)vC(Z)NR4R 14, C(Z)N(R10")(CR10R20)vRb, and (CR10R20)vC(Z)ORS.

78.  The process according to Claim 77 wherein Rg is hydrogen, or C1-4 alkyl, Ry3
is hydrogen, or C1-4 alkyl, such as methyl; Rb is suitably hydrogen, C1-4 alkyl, aryl,
or heteroaryl.

79.  The proves according to Claim 78 wherein the phenyl ring is substituted by
2-methoxy, 3-methoxy, 4-methoxy, 2-chloro, 3-chloro, 4-chloro, 2-fluoro, 3- fluoro,
4-fluoro, ,4-difluoro, 2,4,6-trifluoro, 3,4-difluoro, 3,5-difluoro, 2-methyl-4-fluoro, 2-
methyl-4-chloro, 2-methylsulfanyl, 3-methylsulfanyl, 4-methylsulfanyl, 2-phenyl, 3-
phenyl, 4-phenyl, 2-methyl, 3-methyl, 4-methyl, 3-fluoro-4-phenyl, 2-hydroxy, 3-
hydroxy, 4-hydroxy, 2-methylsulfonyl, 3-methylsulfonyl, 4-methylsulfonyl, 3-N-
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met hyl - 4-chl oro, 2-nmethyl sul fanyl, 3-nethyl sul fanyl,

4- met hyl sul fanyl, 2-phenyl, 3- phenyl, 4-phenyl,
wQ@20vetibwph7 3- et hyl , 4-nethyl, 3-fl uoro-4- phengdT/US2006/010859

2- hydroxy, 3- hydroxy, 4-hydroxy, 2-nethylsulfonyl,

3- nmet hyl sul fonyl, 4-nethyl sul fonyl,

@clmpmbgmd@ﬂl-laﬁﬁhmb3 ~-fluoro- 5—N-cyclopropylam1de 2-C(O)OH, 3-C(0O)OH,

|2 ?hefﬂ QI%(_?ON' erﬁﬁtﬁ?lrf’@%?gﬁ-ldfmeﬁlﬂ%@ﬁ)H 2-
rgeth@r ri g( qu -phendi 1 dqzcgt@;lérp(@OH 2-ethyl-3-C(O)OH, 2-
G)0H,2- ﬁéﬁ)ymdlﬂeﬂﬁrnﬁﬁd‘e{ blmetagi-4ldimethylamide, 5-

cﬁmﬁ@im ﬁg%ﬁ)ﬁfeﬂ%@%ﬂé > methyl -4 di met hyl ar de, 5

dlnethylan1de and 4-di net hyl am de. 80. The process

cor h? ?ss c@drmn %o aﬁ S wh&einkfie P(ényl 15.; di-sub tltuted
_sugt t I nde tyat eac _Bg%c
iPdesgamYcEt caphgeRyFencs Py Raloger (st Alkyh 68 bl tRF-Clgd
alkylThe process accordlng to daim75 wherein the aryl
|s phenyl , 2-nethyl-4- fluorophenyl, 2- nethylphenyl

2- chlorophenyl 2- quorophenyI or 2- net hyl -

g1, uorDiEEoydss a&ol’(ﬁﬁ@ yd €lirh |76 (whmpehn thyd arylain @henyl, 2-methyl-4-

B SEOLORRBRE Mo BBnerl S EAGERS RGP o fling. L0
ﬂnor&plrpmsl 2imethilyd- ﬂ(uz)ap(umyl @yl @@Wthﬁl%qhmrmenfg oxygen,

and is an optionally substituted G _io alkyl, or an
tlonally substi tuted hetero 83. T e
%720 or HhGRfOEesS ererding o (andi %qr,gn Y ﬁ‘t“,;bsi%gﬁ?ﬂ nghe 4-

ahpssitiern BdCE)N(R1 0’ MoRe 0R20BSR b, naepe)pmn,t dng Ry is@aoptionally
tiofdlly hbgthttded-heRboaryl,
ﬁﬁﬁggtbst¥%§%§Qth&Q@lg kff 84. Thg 6¥g%ess accordi ng

to daim8 1 wherein the aryl is

ﬁ ?it ﬂ){é lj&cl:Sﬁ :ECJqu;ﬂg% Claﬁmﬂb’lgﬁﬁr;z&@iw(gﬁj@phenyl ring is also substituted
oneRITRE- Weé 083}’12 B

Qcgprrence Ey halogen, C1-4 alkyl, or halo-

dioeefubed-c Ny pilopy | benzam de. 85. A process for naking
conpounds of Formula (1) and (la) as defined herein,
whi ch conprises reacting a conpound of Fornmul a (III)
M, ( | Théprocess @aocdiling té Clatined Inwherwintthe auyl iR_‘EL-lZlnB[yl-N-l 3-thiazol-

N G A

seprgpyibsnasitide ert-oretuhi\epropyberramide yiel d a conpound
of Formula (I) or (la). 86. The process according to

Cl ai m 85 wherein _the sol ve
85. A process for making compoungs o% I§onnu a a)n anid (-fa) ds defined herein,

which comprises reacting a compound of Formula (III) or (IIla), according to Claim 7
with an R{-ZnBr, R1-ZnCl, R1-Zn-R1, (R1)2-CuLi, R1-Sn(CH3)3,
R1-Sn(CH,CHyCHyCH3)3, or other Ry -organometallic reagents with an organic

solvent, to yield a compound of Formula (I) or (Ia).
86.  The process according to Claim 85 wherein the solvent is dioxane, THF,
methylene chloride, chloroform, benzene, hexane, ethyl ether, tert-butyl methyl ether

or a combination or a mixture thereof.

87.  The process according to Claim 85 which further comprises a catalyst.
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met hyl ene chloride, chloroform benzene, hexane, ethyl
ether, tert-bv y | nethyl ether or a conbination or a

wWOorzoobn04911 her eof . 87. The process accordi ng t oPC/E82008610859

whi ch further conprises a catal yst.88. The process
according to Claim87 wherein the catalyst is
tetraki s(triphenyl phos rhine)palladium (0), Pdd 2,

gRd( OAg) roce§ 9 14im 87 OPRE L 2atysBg- The
I G R ST

Psl(d@spt)lzt ut ed by one or nore tines |ndependently at each
occurrence by hal ogen, Cl-4 al kyl,

hal o- substituted-C -4 al kyl, cyano, nitro, (CRi
8OR2q)Tihe I}iRo;H'ﬁ’sﬁ aecOradRigtBZ 1 ainy 8RO RIn the R 1SBBiefy i8I RS

N TR i e daiccn W

occg(r(g}q%b halpggy R3-4 al YthaIQ‘RE tipetre C1-4 alkyl,
%‘ }ﬂﬁo 40R QO NEJRG | %RIORZM‘BC(@R)Q( SRSZSG@RS, S(O)2Rs,
N

et &%ﬁ?% Rdobi@prs

(CRZORYHRCORy, KCRi ORIQO)GC((Z)H CR5 REO)BS\/ RO 2R 30 (GWRegRI0)vORS,

Al NP LR IO Rl Ao it

RO ER 1oR2PvRENR 10’ G@)@Rm%z@ylﬁba het eroaryl ,

I\r(Rtle)@@Z)\N @q‘e @gﬁ ‘I}I@J r BEK! )}b é% CRﬁ @Rﬁ;@k&t,%d"wherem
L e e
V\h@FcﬁialIk}ﬂ @s_arcytloalkensll adridy bryl Cel atkya hyterodiglt RetomailC1-4

& g Bl b CRE e CT PRI SRR AR Ay P P

al (@RIOWS(%WQCRH]MV NER1 @) HENIR7, or (C oRzo)vNR4R14;

E:%fg{ ‘8@?}% I\ﬂ'lﬁlr% g%lky H&%I%r \Iﬁqgarﬁlo%l[léﬁ Jnay be be optionally

exsdbstiiveegl; hydr ogen, may aI I be optionally substituted;

Rh%dlg dhlydroBSn Q¢ saeh o3nﬂe§n>mu@m,t (133/ 7$§?dzlea:lk§31@ 1£ {atkyl, aryl,
yar

oy Ep R R lzé?r&zWY gl R l%étef?é‘%ﬂ W2 i th
t hbeteiotyadg€n . pghalky] nudiety, wh@hammatms@aclﬂlémm drogen, may all be

optl ona ymsgﬁ§t4tut ed heterocyclic ring of 5to 6

ng optionally contains an a dlt onal
Rtbqr@rl@@taéﬁpach 1ndepegden§;)1y selected fro 8 -4 aqkyl

cycloalkyl, C3_5 cycloalkylC1_galkyl, or the Rq and Rg’ together w1th the

m hydrogen,

nitrogen which they are attached form an optionally substituted heterocyclic ring

of 5 to 6 members, which ring optionally contains an additional heteroatom
selected from oxygen, sulfur or NRg’, and wherein the Rq and Rq> moieties which

are C1-4 alkyl, C3_gcycloalkyl, C3_gcycloalkylC1-4 alkyl, and the R4 and R14
cyclized ring are optionally substituted;

R7 is C1-6alkyl, aryl, arylC1-galkyl, heterocyclic, heterocyclylC1-6 alkyl, heteroaryl,
or heteroarylC1.galkyl; and wherein each of these moieties may be optionally
substituted;

Rg is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-
substituted C1.4 alkyl, C2-4 alkenyl, C2-4 alkynyl, C3.7 cycloalkyl, C3.7
cycloalkyl C1.4 alkyl, C5-7 cycloalkenyl, C5.7cycloalkenyl C1-4 alkyl, aryl,
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sel ected from oxygen, sulfur or NRo' , and wherein the
R and Rd'" noieties which are G -4 al kyl,

weXbayoival kyl , C3_6cycl oal kyl G _4 al kyl, andpe€TieSHR46/010859

and R14 cyclized ring are opti onal Iy substitut ed; R7
l kyl I I
heafrg],(‘dgg g]lky] @t%%)%gflk%rtgroq% al hlge}roecryglc):/ or a%eterocycllel-
hej gikQbdpiety, afidivkyein t&eﬂ: mﬁeﬁ@ Bxcﬂﬁdihg ajdropas enay be
noi et es may be oplong sub%tltuted R8 is
i rméw@ﬂl@émbpymgfé iaeqnendently Shearh RcElF#hice from

Rigy ik indeprend @itly- sd:leatelzlyit gachalcognse ifout dr@endonl kylalkyl;

%Vdﬁ%%eﬁ%dléselczteé Fﬁ?ﬁcx %girre?c%égﬁ%o a?l‘%%l!,]llkl eger@irzg a value of
- 7tyc?;oal kenyl Cl1-4 al kyl, aryl,aryl G -4 yl,

vqﬁhﬁlr ?é}{d\éhﬁl%/%kgc%m %{ih%)ccﬂrréﬁéﬁ)ﬁ‘om b%ﬁ] Qﬁﬁégeryl%aﬁg%g a value of

ocyc nmoi ety, and where
mol 8&tZ.es, excl udi ng hydrogen may be optionally

v8 ﬁhﬁ&éﬁeﬁa@mlylseﬂ@ﬂ@@ Relgdeh lo¥cidten8@ O MOT 61 ﬁfsfgef hd%dag a Vdlue of
y sel ected at each occurrence

ﬂeg ndent

g or 4 alkyl; mis |ndependentlé sel ect ed
RaltanéeR:Ihl e canhrledmndfrr@lmseleeﬁed ahedch vegurenpairionghygregeny€1-10
of alkyl10C5 25 cyuola&yl 'I%e?@j?cq@dlkﬁms@ll@@ta@ﬁ ayl- @qiqpan(yl
occurrence an_integer ue

a
t ohegerogycl 1i°shqt‘ﬁ8@ffbﬁ Gard syl beigrsd oaileté@ew Sdeh iﬂﬁa@m gethe
f rRAAd RA 4 epethiet W@tﬁfth@ﬂwﬂo@&x @hichlthesy 96 attadhed ZornFh and
Ri 4 are each inde %ntlyfelect d af each oc rrence
f ryrhss mltsé @hsub@ﬁl tqrg¢ycligring of ¢ 1o, 4 mambergavhych ring
ﬁ)/fﬂtimblﬁy b(ﬁita_ﬂéihrka/ddltlﬁfaly hete@hwm @lec‘ﬂechﬂ'r&wqugen sulfur or
et.er oc clic et er 0a
neH EPEGY gnd nertf ] REiEssForetes” efichine WA ELE Bl opufPhatly
V\/IEtlibStﬁth'eEdnl trogen which they are attached form an
n&i&bﬁidﬁak&&dh Q{deﬁéﬁlﬁhﬂ sl &ed R lcabI063Rrbficd frdil h9lroder Or

Rfdﬁe o DR BB g gs?c'é%?i‘%se%ﬁ S HBE i n q ypich ey

sl sty e oo g

xR it picion Bt ot enal paoalorb R L Eom e py

hylRegen or G .4 alkyl, or R4land Ri 4' can cyclize

R399 ﬁid&ﬁénd&ﬂﬁsél&t@emteﬁag@&uh@nmcﬁh hiy@@gen, C1-4 alkyl, Co-4
alkenyl, C2-4 alkynyl or NR4°R14’, excluding the moieties SR5 being
SNR4’R14°, S(0)7R5 being SOoH and S(O)R5 being SOH;

R10 and R0 are independently selected at each occurrence from hydrogen or C1-4
alkyl, :

R10’ is independently selected at each occurrence from hydrogen or C1-4 alkyl;

Rj1 is independently selected at each occurrence from hydrogen, or C1-4 alkyl;

R19 is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-
substituted C1-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, C3.7 cycloalkyl, C3.-7
cycloalkyl C1-4 alkyl, C5-7 cycloalkenyl, Cs5.7cycloalkenyl C1-4 alkyl, aryl,
arylC1-4 alkyl, heteroaryl, heteroarylC1-4 alkyl, heterocyclyl, or heterocyclylC1.-4
alkyl, and wherein these moieties, excluding hydrogen, may be optionally
substituted; and
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are attached to forman optionally substituted 5 to 7
nmenbered ring which optionally contains an additional
whedcennortom sel ected from oxygen, sulfur or NRECT/URS06/610859
i ndependent|y sel ected at each occurrence from
hydr]gﬁen a .4 alkyl, C2 4 al kenyl, C2-4 al kyny| or
RIRAS iRdgpendenttyt S@Iﬁcﬁ:g af prehrpsraTenss fIORs Yﬁé%f‘gl §mm4allwl4ha15-

S(s%&ﬁaehﬁlngal panslk&lyD @4%@391, Hi ciRidangnd R20

e %,ky; S ShoBkel CraEatIERS o Al

S Qirﬁlﬂle&l alkyl, batefvant,dieterengl 1t alyhheteaggelyhor &

aI k i S d | egt
el S RIBREIRRr 85 GyoFs xcucing
In@amdaﬁhyveslﬁimﬂﬁdu‘tﬁtmﬁabh occurrence from
hydrogen, C .4 al kyl, hal osubstituted Cl-4 al kyl,
C2-4 al kenyl, C2-4 al kynyl C3-7 cl oal kyl, C3-7
98y cl Fhb pydcesacaordingytp Clgm 897wb9r@1not£¢ Rbenyl ring is substituted one

o%?@ﬂﬁb@ﬁﬂk@ﬂﬂém dat edchbddeMtrenceribylhaloge| C .44111@11 Nlalo-

t I
SR EPGE S 4 AT ﬁﬁﬁ@%@ﬁéﬁ’%‘ﬁ% (CR{GRAREER Yt o
(@Rcd)wa)ﬂ@(ZW&mBgenC(WRb@)(6&1@&2&)\11% gnsbé@RmRmvC(Z)ORs
andR 3 is independently selected at each occurrence
from hydrogen, O -4 alkyl, halosubstituted Cl-4

94l kyIThe ecdssadckendinlg, to Claith 0 whergin REB-hydeggehoer Gk alkyl, Ry3

15@#%0 | %‘Zﬂf té 8 )%yl—éuall 53\/ &Ftl]élgf Rbfs Q\Ylfﬁb%ﬁ@é’én’ C|1 T<4y?11,(y1’ aryl,

ohb¢teroegilyl , heteroaryl G -4 al kyI het erocyclyl, or a

heterocyclyl C 1-4 al kyl noiety, and wherein each of
t hese noieties, excluding hydrogen, nmay be optional |3/b
y

92ubs fThe pravgs agordimg o Glagn 8 Whesan the Pgnylging igswhsaigie
2%&5@* 3txh@th5§ aylheﬂhbaag 2Lc§1lc§i’db§ichl"oi=6 qdcmm DAIUBHY, 8- ﬂuoro
nge

R T G T O
nfsg l%lorbmlqﬂfanﬂﬂ%%ethmlfa‘ﬁgbﬂwﬁ‘xétﬂylmﬁaﬂyh, 2-phenyl, 3-
500, S, R, (A A 8
hm}mmgoeﬁydroxy, @rmethylgnlfgny], Rmgthytsulyrylotrarethydsulionyl, 3-N-

9(1[1 rlopylﬁhﬁ?d'é %&Wl@huoﬁbo'l-Nscy%}Hp%}Q/ha)fmﬁ&’dZ -egeOoH 3-C(3)0H,
1580, ety 25- 1B} SHC8 ethy1-3-C(0)OH, 2-methyl-4-C(O)OH, 2-
methyl-3-F-5-C(O)OH, 4-F-phenyl1-amide, 2-ethyl-5-C(O)OH, 2-ethyl-3-C(O)OH, 2-
ethyl-4-C(O)OH, 2-methyl-5-dimethylamide, 2-methyl-4-dimethylamide, 5-
dimethylamide, and 4-dimethylamide.

93.  The process according to Claim 89 wherein the phenyl ring is substituted one
or more times independently at each occurrence by halogen, C1-4 alkyl, or halo-

substituted-C1-4 alkyl.

94,  The process according to Claim 93 wherein the phenyl is di-substituted
independently at each occurrence by fluorine or methyl.
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92. The proves according to Caim78 wherein the

phenyl ring is substituted by 2-nethoxy, 3-nethoxy,
wd200etioxy, 2-chloro, 3-chloro, 4-chloro, 2-flPCFU0S2086/010859

fluoro, 4-fluoro, ,4-difluoro, 2,4,6-trifluoro,

3,4-difluoro, 3,5-difluoro, 2- nethyl 4-fluoro, 2-

et hylthepradebsoacoprdiagrotElyins 87 fdmsein the -any fisphenyl, 2angthyl-4-

ﬂ;‘ @ﬁ%{)}ﬁyg{ %@X%hﬁ@l’ EQﬁW{Z&}}eﬁy ]de&fép ﬁylp}% ‘?ﬁBﬂllyl 4-

chlosgrheayly or ZmeHydtsoiyoropheniidr oxy, 2- met hyI suI fonyl
3- nethylsulfoPyI 4- met hyl sul f onyl ,
am d

95 met |P 3(?8?1611@%_ i 87 Ihmeé)gen ‘gﬁg'ted in the 4-
08-5E(oSiton by@(@mft]ﬂ )(QR%RWER'?P glwmenzmgﬁﬂ angpptionally
suﬂgt@t@h"q?]loﬁﬁéfh)& aﬂrogﬁ&))a@y' su‘é’stmﬂBd Hé‘tbroarylf 5- O) H,
4- F- phenyl1” -am de C(O OH, 2-ethyl-

-C(OH, 2- ethyl-4- C(O)OH 2 nmet hyl - 5- di net hyI am de,
9}’ Methels fcegé 5@%5@(111 f8 E18im 56 wihierE ﬂ%'pﬁ@hﬂ%n a88lso substituted

dlnet ocess a
WRGF B0k swﬁe?t il el SEEERR R GP Ay B itdo-
subnﬁmB&ﬂuepdkdbntly at each occurrence by halogen, c
_4 alkyl, or hal osubstituted- G -4 alkyl. 94. The
process accordlng to Caim93 wherein the phenyl is
o8i - s UBetprocsseatcoridepterdem By whieramte anddsif-meeied-Mhy,3-thiazol-

%;;B%zaﬂﬁdeo N—@MBPI%ZI TJ}: B MEESmAcY corgdimento daim

It
isopmenydpsmasypid 6024rr'ét: ylriﬂﬁé b enzalmeor ophenyl
2-fl uorophenyl, 2-nethyl-4- chlorophenyl or

2-nethy|-3-f|uoropheny|. 96. The process according to
Cl ai m 87 wherein the phenyl is substituted in the 4-
or 5-position by C(2)NR O)(CRI gR29)vRb Z is
oxygen, and Rb is an optionally substituted or an
optionally substituted heteroaryl. 97. The process
according to Claim96 wherein the phenyl ring is al so
substituted one or nore tines independently at each
occurrence by halogen, G _4 alkyl, or
hal osubstituted- C -4 alkyl. 98. The process according
to Caim83 wherein the aryl is 4-nethyl-
-1, 3-thiazol - 2-yl benzam de,
(4 f1 uor ophenyl) - 4- met hyl benzami de,

hyl -i Vi sopropyl benzam de or

N-
4- met
4- et hyl - N- pr opyl benzam de.
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