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Preparation of 2, 4 8~trlsubstituted pyrido[Z,B-d]pyrinﬁdin—?—one has been
demonstrated by a small, but limited, number of methods. In general, these methods
either include lengthy synthetic sequence (e.g., more than 5 steps in the longest linear
sequence from cormmnercially available starting materials) or are not conducive for use
in structure-activity relationship studies [e.g., not amenable to multi-dimensional (> or
= 2-D) array syntheses]. Doherty, I. B. et al., (Merck, US 6,809,199) discloses an
eighi-step method to prepare intermediates with structures similar to (1) wherein C4
and N8 have already been substituted with phenyl groups. Mauro, A. ef al.
(Pharmacia, US 2004/0009993) reported a nine-step method to prepare intermediates
with structures similar to (Il} wherein C4 is substituted with Cy-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.



5 wherein G is CH2 or NH & 7i's CH or ni trogen; R x is chloro, brono, iodo,
or OS(O2CF3; Rg is a Cl-10 alkyl; 10 mis O, or an integer having a val ue
of 1, or 2; R3is a Cl-10 al kyl, C3-7 cycloal kyl, C3.7 cycloal kyl Cl1-10

al kyl, aryl, aryld-10 alkyl, heteroaryl, heteroarylCl-10 al kyl,

het er ocycl i cWéY2086/1é1ér ocycl yl O - 10 al kyl noiety, and whBEBURBHUMSH t hese
noi eties nmay be optionally substituted. 15 The present invention is al so
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of Formula (I1), vvherel |sCH whi ch may (bOtIO ally be reduced to a
conpound of Fornul a (3111” nﬁw standard redd@ctrg copditions if desired. 25
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5  wherein
G1 is CHy or NH:
G2 is CH or nitrogen;
Rx is chloro, bromo, iodo, or O-S8(0),CF3;
( Rgis a C1.jgalkyl;
N 10 mis 0, or an integer having a value of 1, or 2;
R3 is a Cy.1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloalkyl Cy.1¢ alkyl, aryl, arylCt.1p
alkyl, heteroaryl, heteroarylCy. 1 alkyl, heterocyclic or a heterocyclylCy.1¢ alkyl

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

15 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:

Rg (Va)
wherein
Ry is chloro, bromo, iodo, O-8(0);CF3; and
20 RgisaCy.ypalkyl;

with a olefin forming reagent in a suitable base to yield a compound of Formula (11,

LSRN

wherein G2 is CH, which may optionally be reduced to a compound of Formula (Ilz)
under standard reducing conditions if desired.

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

wherein



IBI18 5R3 (I11) or R3 (lila) wherein GL is G2 or Nk G is CH or
nitrogen; 10 Rx is chloro, brono, iodo, or OS(O2CF3; Xis R, OR2',
S(OnR2', (CH2)n'N(R 1)S(OnR2', (C H2)n' N(Rll)C(O)RZ' (CH2) n' NR4R14, or

(CH2) n' N(RZCRQ&@Q/ or N(R10') - Rh- NH C(=N- CN) NRqRq' ; X1 is N(R11), O,
S(Om or 147 s sel ected froman optionally subseimus2eas/0Dssd0

al kyl, -CH2-( O CHZ- 15 - CH2CHz- O- CHZ CH2-, -CH2-C(O) N(R10') CH2- CH2-,
-CH2- N(R10') S@—(&&Flo% - CH2- C(O O CH2-CH2-, or -CH2-
CH2- O- C( O %ﬂﬂdqc’%g? had endently sel ected at each occurrence
from hydrogenRg@ pi1oalkyl)l | c3 7cycloal kyl, C3-7cycloal Iryl O -1o0al kyl, C5_7
cycl oal kenyl, C 5-7 20 cycl oaI kenyl - C I-10a| kyl, aryl, aryl Cl-10 al kyl,

het eroaryl , heteroaryl a-10 al kyl, heterocyclic, or a heterocy 1d-10

al kyl miety, wherEispresent igyenting isakocdireaisd to rovel eomneynds el (815
optionally substituted, or Rq dﬁ‘d Rg' toget her V\ntrﬁ"the nltrogen to which
they are attached forma Scto fcmenbered optigpallycsubstituted ring, which
ring may contain an addé 7 oh Hener oat om set'écf ffem oxygen, 25 nitrogen
or sulfur; R is hydrogeé Cllt 10 él kyl, C3-7 cycl aIk |, C3-7

cycl oal kyI al kyl, aryl g@ary %}kayl %7|~ N étxer oaryl A -10 al kyl,
het erocyclic, or a heteroc%?:lyl d-10 al kyI rmﬂ%ty and wherein each of

these noiefies, excluding hydrogen, A'Pf opRlsonaI ly su jtut ed; or RR is
the nmoiety 30 (CRLOR20)(Q' XI(CRlORZO)S@b (A2) (A3), or ( (A2)(A3) R2'" is
hydrogen, C1-10 al kyl, C3_7 cycloal kyl, C3-7 cycl oal kyl al kyl, aryl,

ary1Cl- 10 al hdreinhet eroaryl, heteroaryl C1-10 al kyl, het erocycl ic, or a

het er ocycl yl C% }ﬁo %I K ,-3 WD 2006/ 104917 PCT(US2006/ 010859 nviety, and
wher ei n each 11 (r% i eties, excluding hydrogen, may be optionally
substituted; ®&2isCH ohydroggen, Cl1- 10 al kyl, C3-7 cycl oal kyl, C3-7

cycl oal ky @I kwus &[ JJ br@xﬁM q,p het eroaryl, heteroaryl d-10 al kyl,
heterocyc} ﬁ &(g’ Q]é%,(&f)pg}r Is(?r%%?nﬁ@?bﬁ@? n t hese

noi eti es, exc?(d ]f{
(CHg)n=NR4R14, or (CH9)p°N(R22)(Ro27), or N(R10°)-Rp-NH- C(""N-CN)NRqRq’ ;

X118 N(R11), O, S(O)yy, or CR1gR20;
Ry, is selected from an optionally substituted C1.10 alkyl, -CHy-C(0)-CHo-,

15 -CH5CHy-0- CH>-CHy-, -CH3-C(O)N(R1¢*)CH2-CH»-, -CHy-
N(R10°)C(0)CHz-, -CHp-CH(OR 1¢*)-CHz, -CH-C(0)O-CHp-CHp-, or -CH»-
CH»-0-C(O) CHy-;

Rq and Ry are independently selected at each occurrence from hydrogen, C1.1¢
alkyl, C3.7cycloalkyl, C3_7cycloalkylC1_1palkyl, C5.7 cycloalkenyl, C 5.7

20 cycloalkenyl-C 1_1qalkyl, aryl, arylCy .10 alkyl, heteroaryl, heteroarylCq.1q alkyl,
heterocyclic, or a heterocyclylCy_1 ¢ alkyl moiety, wherein all of the moieties,
excluding hydrogen, are optionally substituted, or Rg and Ry 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,
25 nitrogen or sulfur;
Ry is hydrogen, Cy.1¢ alkyl, C3.7 cycloalkyl, C3_7 cycloalkylalkyl, aryl, arylCy.1g
alkyl, heteroaryl, heteroarylCq.1¢ alkyl, heterocyclic, or a heterocyclylCy .19 alkyl

moiety, and wherein each of these moieties, excluding hydrogen, may be
optionally substituted; or Ry is the moiety

30 (CR10R20)q*X1(CR10R20)qC(A1)A2)(A3). or C(A1)(A2)(A3);
Ry is hydrogen, Cq.10 alkyl, C3.7 cycloalkyl, C3.7 cycloalkylatkyl, aryl, arylCq.10
alkyl, heteroaryl, heteroarylCy.1¢ alkyl, heterocyclic, or a heterocyclylCy.1g atkyl



wherein R2" is the noiety (CRLOR20)t X (CRLOR20)gC(Al) (A2)(A3); Al is an
optionally substituted Cl1-10 al kyl, heterocyclic, heterocyclic Cl-10 al kyl,
het eroaryl, heteroaryl Cl-10 alkyl, aryl, or aryl Cl1-10 alkyl; 10 A2 is an
optional |l y sybsidsiidoel Cl- 10 al kyl, heterocyclic, heterommiiszodshids al kyl ,
het eroaryl, heteroaryl C1-10 alkyl, aryl, or aryl Cl-10 alkyl; A3 is
hydrogen or is an optionally substltut ed C1-10 alkyl; R3 is a Cl1-10 al kyl,
C3-7 cycl oal kyl ,mastyyansywhaseinlegth efthcromaickgs, exelvding hydrggeai mepbe al kyl |

het eroaryl, het gﬁgﬁaﬂ v@ubdfudikyl . heterocyclic or a heterocyclyl Cl- 10 al kyl

RA and R4 ar 82 e iene ﬂa@%k?f‘%éiaﬁ;g‘t"%%‘ﬂ?%ﬁy% BlbaL el | %7

cycl oal kyl, C3- 7l e@?é‘l’ﬂ&/flls atyky1-10 @kyly hetgrpgpicligor a WWVC Iyiat radioycl i c,
h | C1- , d
reterecit 1 Gl b RS it ROl oD o

substituted; or uhgitstedi®r and R14 together with the nitrogen which they are
attached form amlmqnelntBQallﬁ the meidsy (CR iRed)Kel@ oRpo) A )(Ag) a4 to 7

menbers, mhlc el ected
from oxygen, lf' @%ﬁﬁ?%@géﬁ%&@% d;ﬁgﬁg%&&ifg)cﬁ? %ﬁ%ﬂ entf?6 Ith ed from
hydr ogen or CI- hateroagyt C l{i@é‘ﬁﬁ’hé%tqr?ry adlylat each occurrence
from hydrqgenA@nsﬁho ﬁln&ﬁ#subsﬁﬁxtdaJGlF alkylcm@a@@né Ih)etes@yagd@p {)mpp, hydr ogen

nt sger havi ng. AVATHE: BRECIB o104 a each

d at ﬁa urrence
«13 sel ected at each
occurrence fr dmi®hphrogan drris sgeptlohal\lor wgstautv@Cquaocaﬂkyl | or 2; 30 q is O or an
| nteger havi ng.gsyehug dkyll c Boalflyl, &5,Q 192{1 T A val ue of
to 6; or gglss%a{m r@tegyer %QV%O ya%yc 1?%} Q} %ﬁe i‘jnventlon
"2 50 direct e&% gi<5PEle bECTOBR ko Py ah LA F.HT Bty b 10
(1112), which cogp &lﬁow%é}%wea& & tRQURORES Ry bObHtANY EL%I;)stlf%{edl( a) -4 v0
200 s S R e A n (o o
cycloalkyl, C3.7 cyc oa ky101 4a1ky1 aryl aryl-C1-4 alkyl, heterocychc
heterocylic C1-4 alkyl, heteroaryl or a heteroaryl C1-4 alkyl moiety, and wherein
cach of these moieties, excluding hydrogen, may be optionally substituted; or the
20 R4 and R4 together with the nitrogen which they are attached form an optionally
substituted heterocyclic ring of 4 to 7 members, which ring optionally contains an

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

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

_ n’ is independently selected at each occurrence from 0 or an integer having a value of
(f 1to 105
m is independently selected at each occurrence from 0 or an integer having a value of
1or2;
30  qis 0 or an integer having a value of 1 to 10;
g’ 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 direcied to a process for making a compound
35  Formula (I} or (I1la), which comprises reacting a compound of formula (IT) or (Ila)



G is CH2 or NHH 5 Q is CHor nitrogen; Rx is chloro, brono, iodo, or
OS(O2CF3; Rgis a Cl-10 alkyl; inis an integer having a value of 1, or
2; R3is a Cl-10 alkyl, C3_7 cycloal kyl, C3-7 cycloal kyl Cl1-10 al kyl, aryl,

aryl1Ci-10 ﬁ%?d“%d‘%‘ﬂhet eroaryl, heteroaryl C1-10 al kyl, ?E&E}%ﬂﬁ%ﬁokﬁ or a

het er ocycl kyl noiety, and wherein each of these nolet | es may be
optionally substituted. with the conpound X-Y, wherein Xis R2, OR2
S(OnR2", (CH2)n' N(RI 1) $( 15 (CH2)n' N(RI IW‘C(O)RZ (CHZ)n NR4R14
or (CHZ)n N(R2") (R2"), cor d}l(RlO')-Rh-NH—C( I\bCN)I&Rq q' ; and R2, R, in,
n, RL 1, R0, Rh atd q'~Nare as defi ac oré‘mngto Forrrula(lll)

her ei n; anles hy oge a tal, aborol'cald rlvatlve or a trialkyl
tin derivative, |r¢»a~ cgg@mc t Rs@nfmRgNot contain a
nucl eophile to yield al'i:orrpound 0 of For rrul a" (1rny; prow gled t hat when Y
is hydrogen then a) X=ReR2', or Xis S((@nﬂz Rand n¥0); or b)my S

(CH2)n' N(R10" ) S(O) nR2" (CHZ)n N(R1O')CTO R2', (CH2)n' NR4R1££

(CH2)n, N(R2,)(R2,,) and n"'=C or 25 ¢) X=R2 and R2 = (CRI

OR20) ' XI(CRI“(M})gC(Al)(AZ)(AB), g =0 and Xl is N(R10"), 0, S(O m and
m=0. d) whencﬁl Sﬁ%{ﬂ -Rh-NH- C(=N-CN) NRgRqg' ; and when Y is a netal, such
as Li, My, or an appropriate nmetal or netal conplexes; then 30 a)
Xi s R2 afd R2 s €irndogehkyl, C3-7 cycl oal kyl, C3-7 cycl oal kyl C1-10 al kyl,

aryl, arylCl ter .oaryl C1-10 al kyl, heterocyclic, or
Rlﬁq Cg% ali Eﬁf&’r?g?cg%é S((@ﬁgﬁ en Y is a boronic acid, (B(OH)2) or
|

a heter ocyclﬁ/ i
bor oni ¢ est er&déf ’ -5 V\D 2006/ 104917 PCT/ US2006/ 010859 a) X= R2,

and R2= aryl ,mgrmbﬁgﬁjgw a vafgofhepoY is a trialkyl tin derivative, such

Descri pt i on 3‘§‘E£ eﬂ’l‘krﬁ oﬁ%e oA FerIBIK oy S ot r}afq v process

Descri pt i on
for pr ep Pati orgl hejeroaryl 1 10 alkyl, heterocyclic or a heterocyclylCy.1¢ alky

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

with the compound X-Y,
wherein X is Ry, OR2>, S(O)yR27, (CH)y'NR11)8(O)mRo,

15 (CHY)NR11)C(O)R2?, (CH2)y’NR4R 14, or (CH)pN(R2)(R2*), or
N(R10°)-Rp-NH-C(=N-CN)NRgRgq’; and Ry, R2>, m, n’, R11, R1g’, Ry and RgRq’
are as defined according to Formula (HII) 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

20  of Formula (IN); provided that
when Y is hydrogen then

a) X=ORy, or X is S(O)yz Ry’ (and m=0); or
b) X is (CH)p’N(R1098(0)mR2’, (CH2)p’N(R10)C(O)R2>,
(CH2)p’NR4R 14, or (CHp)"N(R2*)(Rp~>) and n' =0; or
25 ¢} X=Rg and Ry = (CR10R20)¢*X1(CR10R20)qC(A1)(A2)(A3), ¢'=0, and
X1 isNR1g), O, S(O)y, and m=0.
d) when X is N(R1¢°)-Rp-NH-C(=N-CN)NRqRq’; and
when Y is a metal, such as Li, Mg, or any other appropriate metal or metal
complexes; then

30 a) Xis Ry, and Ry is Cy.1 alkyl, C3.7 cycloalkyl, C3.7 cycloalkylCy_1q

alkyl, aryl, arylC{_1¢ alkyl, heteroaryl, heteroaryl Cy.1q alkyl, heterocyclic, or a
heterocyclylCy .1 atkyl moiety; and

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



having a pyrido[2,3-d]pyrimdin-7-one tenplate or a 3, 4-di hydropyri m doJ[ 4, 5-
dl pyrimdin-2(113)-one derivatives. This novel process provides for facile
variation of the C4 position in the both 10 of these tenplates, and

therefore eaggpfeHi871 N the nmaking of a conbinatori al arf@ygsmmoﬁ ocess
as wll be described herein provides for different (RI) substituents to be -

introduced at the ¢4 position of the conpounds with the general structure of

Formula I, late i na}a}(&)}rﬁghﬁkg.-a@gggm&oﬂﬁ gnd t he
pyri doJ 2, 3 d] pyri

3, 4- di hydr opyri n¥" E%‘[ 1%ama;}§y ﬁ’f‘rfiﬁ?"’ﬁnﬁ PpghasiCreliyDatn Bs al ready been
substituted 15 vmtla)K——sR.gbadezroargfl or BeterbayF-ormul a 1) at the CZ position and
wi th anot her substituent ("R3" in Forrmula |I) at the N8 position.
Generically the reactionis: WI Ce G5 C4" NCCSCA Nell | ~ 111 0
~C7N N~Cz X ODetailell Déseription 8f the InRufonwherein Wis a | eaving group such as

gglrﬁlrj : ge( | ?rom RSOl'JI'rI%QQféE@ntn%ﬁ@rg:%naﬁ&ﬁaraetR‘e 5?%%63?» pRP ﬂaa%r@;fe:o ctEIr ged in

Ri G 7C5YCA %r?« éofgéaﬁpwm#%m’}ﬁw tertglagé ong iﬁégiyﬁf‘é%mﬂiﬁegzx 13 | a R
3 (1) Ior R 3I (d]ﬁhmﬂime‘;t(eHmoﬂédéﬁifah&sG-lZ or NH @& is CH or ni troge?:2 ﬁ) is
an aryl, ary

al kenyl , aryl C2- 1%’1?5@06%%&}%%@?@%&% ?@g&%ﬁ%ﬁ}e% %@ggﬁ Eﬁl 10

al kynyl, -186 Wo ﬂm@mgwmmhm@m%mﬂ%mthe@@qm b mamnaémawo al kynyl

noi ety, which noi e%@%rdﬁ\%ys Rl BE HERAbIherdit! Bitfvidey b Wi frefrt (RY subdtents

S(O R, ( CHZ?) ge r%gi e)d a t?ergz\)zposmgng_? ‘A‘xe corgpoundg %ﬂ?)the general structure of
( Formula I, late in a synthetic sequence after the pyrido[2,3-d]pyrimidin-7-one or the
3,4-dihydropyrimido[4,5-d]pyrimidin-2{1 H)-one template has already been substituted
15  with a substituent (“X” in Formula I) at the C; position and with another substituent
(“Rs” in Formula ) at the N position.
Generically the reaction is:

; :
P T
0407\?’8 N(”CZ\X 0’; T\TB N:,/’CZ\X

Ry Ry

wherein W is a leaving group such as chlorine, bromine, iodine, OS(O)CF3; and R,
20  R3and X are as defined in Formula (I).

Compounds of Formula (I} are represented by the structure:
- R1 R
| | !
C C,.
G -~ SI 4 l}l G :'2«,’/
’/"C {/CZ\ .//C‘i’\

o’“r;sﬁ NZ X 0

Rs M or Rs (1z)

P

wherein
25 @Glis CHy, or NH:

G2 is CH or nitrogen;
Ry is an aryl, aryl Cp.1¢ alkyl, heteroaryl, heteroaryl Co_1¢ alkyl; aryl Co_1¢ alkenyl,

arylCy_10 alkynyl, heteroaryl Co_1¢ alkenyl, heteroaryl Cy.1 g atkynyl,



(CH2) n' NR4R14, (CH2)n' N(R2') (R2"), or N(RLO')-Rh-NH C(=N-CN)NRgRg'; 5 Xl is
N(RL j), O S(Om or CRIOR20; Rh is selected froman optionally substituted
Cl-10 al kyl, -CH2-C(O)-CH2-, -CH2CH2-O CH2- CH2-, - CH2- C(O) N(RLO' ) CH2- CHe-,

-CH2- N( qu&hg&%%% - CH2- CH( OR10, ) - CH2, - CH2- C( O O Chig-rigHd3oos/ofifsse CH2-
CH2- O C(O Rg and Rq' are lndependently sel ected at each occurrence

from hydrogen, C1-10 al kyl, C3_7cycloal kyl, C3-7cycloal kyl d -1 0Oal kyl, C5-7
cycl oal kenyl CD@—laalkwl;looé]szkm@ 1:ihe1|ef9'aw1mhmoaﬂtnpb magiby loffierlly al kyl ,

het eroaryl, hete o ICI 10 al kyl, heterocyclic, or a heter ocycllel 10

al kyl nDIety, of the noieties excl udi_n drogen, . are
optionally s%@tﬂﬁ; @cFéd, S(Qamﬁq AH RNR1 69N 2t (9#1231111’@%350 %?@)%@’en to which
they are attach@hf)pNRmR 3, GG‘-Hi) WRE@(K%’ )WIN@@@I)IRI}NE@S@N—@I\@NR(;R@ ng, Wwhich
ring rrangonts}el n&ﬁg @dgl Etf% oat om sel ected Tfrom oxygen, nitrogen or
sul fur I gbh Q’:S 7 cycloal kyl, C3-7 cycloal kyl al kyl ,
aryl, aryld -R}(l)s selbdted ﬁomhatOptl@mﬂyIsubsnM@rfé]atQ/ﬂ@d ﬁﬂzrﬂ@)-c sterocyclic, or

bet lyl C . th t
b e e oy
( CRLOR20) ' X ( Oy (B CRIOR 67 PGt Fonsy A R s
hydrogen, C1- 10CHhHIQUC(OBHE-;,cycl oal kyl, C3-7 cycl oal kyl al kyl, aryl,

1] -1 I I
het er ocycllyi Aot &mﬁ&hﬁeﬁgy B PR koo i qoyel Lo o @
erﬁ | :Jdl ?;8, gydr o?bg, myywlbﬁi m@lcloyﬂgkﬁlbwﬂ%ﬁgﬁ GWTkgﬂhgcﬁmgen C1- 10
a cyc
hetgroaryl hgt roa?%k : g\%ﬁ%@g@eterg&z@ 1| gé;@%%;ﬁ e&gg;‘%’égﬁ 210
| kyl 30 t ’ b
gpt ?/onal I ym)!sﬁb@tdmhnmﬁrqgenvdneoﬁmmall?ﬂsubstﬂ:uibﬂ\,e)r laathR 1 together with the Y Re
CR10OR20 0 t t Cl-10
<(31I kyl , h)eli er ocy® ger?!ﬂgkg?%@%%:% é%f% %ﬂaﬁkﬁ% ?Ilﬁl?eg?‘{)@/w%mgﬁﬁtﬁ Cl1- 10
al kyl, aryl, orriag, whidilrirdgimay éonltgin @baddRicnsl Ieteragpérn oelattbd fremisyenyit ed Cl- 10
al kyl , heterocyglthO %{3 cycl ic C1-10 alkyl, heteroaryl, heteroaryl C1-10

LI 3L iR A G ST Bl o,
heteroaryl, heteroarylcl 10 alkyl, heterocyclic, or a heterocyclylCq._1 o alkyl moiety,
20 and wherein each of these moieties, excluding hydrogen, may be optionally
substituted; or
Ry is the moiety (CR10R20)q*X1(CR10R20)qC(A1)(A2)(A3), or
(CR10R20)q"C(A1)(A2)(A3);
Rp is hydrogen, Cy._1¢ alkyl, C3.7 cycloatkyl, C3.7 cycloalkylalkyl, aryl, arylCq.10
25 alkyl, heteroaryl, heteroarylCy.1¢ alkyl, heterocyclic, or a heterocyclylCy.1¢q alkyl
moiety, and wherein each of these moieties, excluding hydrogen, may be optionally
substituted;
Rg» is hydrogen, Cj.1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloalkylalkyl, aryl, arylCy.19
alkyl, heteroaryl, heteroarylC1.1¢ alkyl, heterocyclic, or a heterocyclylCq.1g alkyl
30 moiety, and wherein these moieties, excluding hydrogen, may be optionally
substituted; or
wherein Rp» is the moiety (CR1gR20)tX1(CR10R20)qC(A1)(A2)(A3);
A1 is an optionally substituted Cj.1( alkyl, beterocyclic, heterocyclic C1.1¢ atkyl,
heteroaryl, heteroaryl Cq._1¢ alkyl, aryl, or aryl C1.1¢ alkyl;
35  Apisan optionally substituted Cq.1q alkyl, heterocyclic, heterocyclic C1.1¢ alkyl,
heteroaryl, heteroaryl C1_q alkyl, aryl, or aryl C1.1q alkyl;
A3z is hydrogen or is an optionally substituted Cy.7¢ alkyl;



R3 is Cl1-10 al kyl, C3-7 cycloal kyl, C3_7 cycl oal kyl C1-10 al kyl, aryl,
aryl C1-10 al kyl, heteroaryl d-10 al kyl, or a heterocyclyl C1-10 al kyl noiety,
and wherein each of these npieties naybe optionally substituted; R4 and R14

are each indeggs @Pﬁ/ sel ected at each occurrence from hyey6@6d0i16sss 10 5
al kyl, C3_7 cycloallcyl, C3-7 cycloal kyld -4al kyl, aryl, aryl-Cl-4 alkyl,

het erocyclic, heterocyclic Cl-4 alkyl, heteroaryl or a heteroaryl Cl-4 al kyl

noi ety, and viseis&iini el 63-7todedkyinCayicadoallb® & iuth #igylhgmt egdGr.1gray be
optional l'y SUbS&ﬂc}luﬁ&&ba@ICf_walBﬂ acheRldoybBEet \GEIY dbiefyNghd Widggen Whi ch
|

they are attached form an op onal l'y substitfuted heterocyclic ring of 4 to
7 members, whi cheache§these wpietioriaty Ye ationallyssbdditutedidi t i onal het er oat om

se: ect eg f rommﬁmeml,a, z&elhfidhrindapendghﬁj’ sy ted aR&&h@B@h@l E)elzﬁéx% hydgasugept | y

sel ected at; eac CHLT, r - ; I's

[ ndependentsl y sefﬂg@f gé‘?gd&g@g%f??é%&c@g@ fr%d%¢§?b%élﬁcb'ﬁ]a%ﬂ’4al kyl; 15
R11 is i ndependehattrpeyslicdutasoeyslic €adreliotdeieraand or & heimroapd Cogealkdmoigy,4al kyl ;
n' is independen : A . ger havi ng
a val ue of Itol%‘{;gy ‘lﬁgi%ﬁ%% eoﬁﬁﬁg@?%g’%kée%ﬁgt ﬁ%{rﬁgégf(}%nagéecé%ﬁ#dg %@g Er om O or
an integer havi ngf SHpterdyer f R4 G~ 12 0854 erpwith the ngFoggn whig B@fﬁrﬁéﬂﬁc % a val ue
of t 1to ﬁo;. q f(ﬁlem @ﬁgﬁglyltsﬁbsgméd Méfb%@ﬁ@riﬂ@bmtoo{ rlnémb&s,aifhicl% ?ﬁgs alnt

i nt eger ing a va 0 o 6. 0r arnmaceut i y _acce e salt,

sol vate oriOonys: SRERR Ry At Talertett roeed fap srEno BB Mpounds  of
Formul a (1) havi nigrogersi mi |l ar tenplate are described in WO 01164679, WO

02/ 059083, anR AR QE8hdepdnaatlydeoldsibagioRiLenRERMPRYRORE By reference
in their enti retmhe{e{in. It should be noted that the difference between
Céarrpounds of For 1431‘() and (la), as well as (11) and (Ha), (Il11) and
(Lila) lie in Ripdivindependantlyselectd atieach davgrrarce fiom IG8rogen opGsigelkgh and t he

Var abl es o R BB o o S oo B L IO ™ o each
formul a. Unl ess inindepenidendlysplectied atswch odeerrench $itoint Qior amintuged haybdglaevatue oFor nmul a
(1) is also apphispple to Fornula (la), etc. For all of the formulas herein
having an R substitutent, Rl is suitably an aryl, 35 aryl C2-10 alkyl,
het eroaryl, heRéigdenppdently elegtpdgh eachyosepirense frgmb Rig integgriaving atglue §f kyny!| |
heteroaryl C2-101atkenyl, heteroaryl C2-10 al kynyl, C2_10 al kenyl, or C2-10
20  qis 0 or an integer having a value of 1 to 10;
g’ is 0, or an integer having a value of 1 {0 6;
t is an integer having a value of 2 to 6; or
a pharmaceutically acceptable salt, solvate or physiologically functional derivative
thereof.
25 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
(1), as well as (II) and (1a), (1T} and (1Ia) lie in the unsaturation of the ring at the C5
30 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, ete, for each
formula, Unless otherwise specified, the substitution applicable to Formula (1) is also
applicable to Formula (la), etc.
For all of the formulas herein having an Ry substitutent, R is suitably an aryl,
35  aryl Co 10 alkyl, heteroaryl, heteroaryl Cp.1¢ alkyl; aryl Co.10 alkenyl, arylCy. 19
allcynyl, heteroaryl Cy_1¢ alkenyl, hetercaryl Cy.1¢ alkynyl, Co.19 alkenyl, or Co.19

alkynyl moiety, which moieties may be optionally substituted.



al kynyl noiety, which noieties may be optionally substituted. -8 WO
2006/ 104917 PCT/ US2006/ 010859 In one enbodinent Rl is an optionally
substituted aryl, or an optionally substituted heteroaryl ring. Preferably,

Rl is an optlonall substituted aryl, nore preferably
substi t ut ed“fﬂﬁé)ﬂ@ "yg R may be substltut ed one or nore t?pn%ge ioﬁ’é?@bz{)s}ly l1to4

tines, |ndependently 5 at each occurrence by hal ogen, d -4 al kyl,
hal o- subst i t ut ed- Qh-ohe ainkydimentyRynis an optionally substitutedaryl] & andopébiallly,

CRI OR20) v' NRARd:: ! | -
ECR10R20§ v oﬁ?@%ﬁ&?%?@é}‘%ﬁ%% R?E%‘b%%\% %b%g?ea%%ﬂ‘%m vOORa' |
( CRI OR20) v C( Creferabl &) dptibnally(shdityte] Asl' N RLO' ) S(O 2R7, O(Z)N(RI O ) (CR
OR20) vRb, C(Z2) CFik%:RI 22 09 wiBatitntel GnbloRh6re)iishes) ilﬁ@ilé'?&@)ﬂr\tﬁﬁbs independently

0 0 RO S bly, Rb
:\'g Rﬁyd% gé, N %ijfa copEgHoe %ﬁ ?geely@ﬂ ﬁlfaghhal%gl%ﬂ% %ﬁw VY@S’ ntit'oﬁthﬁw Y
ﬁr %’l ar y: Cll b kYT 4 Byt (CR1 R 20) P BRGRE|NTR (TR AN @R 12, BRES(0Bs, i C, Olrl a
et erocyc may a
be 15 opti onalt @;59‘%@1P@@Mﬁ“@%&‘?@%ﬁ&@@ﬁ Tﬁk‘fﬁl‘@(ﬁﬁ?‘?ﬂéﬁmnyt he R
moi ety is phethf10 RealvGORa', (pREMR20YGIYH; LC64F1 VR WDUPHRHe moiety (R, )
wherein R |15]1$ 7 C ()q(%)(tgi({lﬂ) O)QKBIW@R yRBhA CR10R20) VRb,

NE Ellg gq C@ﬂ?&&% 10 é%lz%éé&g%ﬁ% ﬂéﬁémg%ao\sggﬁ’aﬁdl tionally

substi t ut ed bN(Rm)QG(EXGRngﬁm)VRBI )9, wherein g is O or an integer having
a val ue of 1, 2, 3Su1&51ﬁRE§§hﬁﬂ)%e1? g%ﬂ%ﬂtc% OBtk V@g?‘ Bloalﬁyg,ﬁ 1(56 1 or

2. Wen the R ubsti t théen t)Hese titu are
preferably i ndkHearsL aﬁ’ll 731 atl}eﬁﬁ’i‘w&’l FEoBRIy10 FkHih et%ﬁ‘f'}ic bI%2 the R

noi ety is i ndepenceiCy g alkgrheidtyatvhich iviaies oxcading hydogedpmhphlben, C -4

al kyl, hal o- subst | tu d CI -4 al kyl, cyano, n| tro, (CRLOR20)v' NRdRd'

(CRI CRZO)\’/ C( OYtRR: O)R5 S(O)2R5 é1 10R20) v' OR13. In one

enbodi ment of the In;wxemnb eﬂofutlselgmmhrp@ et mpiEiyNg Rhenyl, ppdfeOR20) v Rb,

or N(RLO") C( 2y %@MS{? (@Y R oy (Rl ﬂ?’%&%ﬂﬂﬂ}’lm s8eeFked at each

f h h f I
Ay L LT (e OiCRatiahiles. 1n o
further GWbOdN(Rm YRZNER 180(CRYORIORRD] o5 NE@16NOCHBNERARIHOR. Thm}@lenifln

g(n% rl\II?rRI 8 ( %llso %&ddﬂ‘oﬁ@ élﬁ)@tlt@ edtlfzpeg%ﬁt t\&éﬁtt ?g 2% hgreg} g 1es é)c T

occurrence  aninteger having a value of 1, 2, 3 or 4. In one embodlment of the invention, gis 0,
1 or 2. When the Ry moiety is substituted by R 1> then these substituents are

preferably in the 3~ or 4-position of the phenyl ring.
Suitably, the R’ moiety is independently selected at each occurence from

25  halogen, C1-4 alkyl, halo-substituted-Cj-4 alkyl, cyano, nitro, (CR10R20)v’ NRdR4d’,
(CR10R20)v’C(O)R]2, SR35, S(O)R3, 8(0)2R 5, or (CR10R20)v'OR13.

In one embodiment of the invention, Ry is substituted by
CZNR10°XCR10R20)v Rb, or N(R10°)C(Z)(CR10R20)vRb, and R1” is
independently selected at each ocourrence from Cj .4 alkyl, such as methyl, or

30 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°X(CR10R20)v Rty and R’ is independently selected at each occurrence
from C1-4 alkyl, such as methyl, or halogen, such as fluorine, chlorine or bromine.

35 In one embodiment, R} is independently selected at each occurrence from
halogen, C1.4 alkyl, or halo-substituted-C1.4 alkyl. In another embodiment, Rj> is



fromCl-4 al kyl, such as nmethyl, or hal ogen, such as fluorine, chlorine or
brom ne. 35 In one enbodinent, RI' is independently selected at each
occurrence from halogen, Cl -4 alkyl, or halo-substituted-Cl-4 alkyl. In
anot her enbodygeskiodt; 1S -9 WO 2006/ 104917 PCTI US2006/ %Woosmwssg)

I ndependent|ly sel ected at each occurrence fromfluorine, chlorine, mnethyl,
or CF3. In a fiuther enbodinent Rl is an aryl noiety, preferably a phenyl
ring. |n one mdbpaidensinselemied abeagh oequgrengediom ﬂ}lormeeﬂéomtd metliyhloe 6Fp. Fu ng,
optional l'y SHM&%@&H@B@MHS@E&@]MOE&}S Eeferba b agRBhyl Ghp 4 al kyl, or

hal o- substi t ut ed- a en rin
substituted in the n“’fm%i’m%e“’g&lﬁf F“b ’6‘ e Pp’égﬁfﬁé"ﬁ}'f‘%@@l gmﬁﬁﬂ

posi tion, sucbulﬂﬂm%dfdna@r mor@tﬂﬁésu:g/rhalogén fﬂ:1u.<pa]ﬂty1 8x M&Gﬁﬂsﬂﬂﬂteﬂ-Cpq alkyl.

met hyl - 4-f | uo ; tri- tituted in the osi tion. such,, as
2,4,6-tri f% uo feé#@f Eﬁ?&@mmﬁﬁﬁ{bsﬁmﬁéﬂ é‘ﬁ%ag G:iiﬂ 1o onsliwf er abl y a
phenyl ring, smsntutﬂdahmesut;msntmmtsach anikflosroBileotb| Msmﬂmyz Hailﬂngﬂm, orQ -

S b e
( CRLOR20) vC( Z) OR8. [ ROHIFES TS g“r arogeny 28 Y“Hgm kyl, RI3 is
hlygr f)gen or Gptichaly kybistitutadaine asmoet thyés, byialagsn, CSui blikdl, Halbysdbtigesd- Cl- 4
ar I

2 merhony s 2(5&“1%‘?0i%%%%ﬁi%ﬁéaﬁiﬁﬁ%ﬁﬁgﬁ%ﬁ S oo
3- fluoro, 4- » Y qrghsndim ]§If|UOI’O
R T R e o
4fm3t hyly 3-f Pt 48 cs&yete@a r&f?ya lﬁaRnyaﬁakw
> gt m _sul_ ]t fs%ﬂrsgp%‘e_d Cd;%ﬁtaﬁxglr(% gmﬂ&ho 4%%»8@19@5 ¢ M:amérgpz C?po)y Ioa_1|m de,
2- et hyl-g-C( ?'EJN uozose%é)afgq 24%%’% 546%16)1 ?Sdlﬂ“m:
2ot i%?%‘%”‘?“ﬂ?”’“%‘fg” LMY o

y vl % B 1%’ 1 3 yl-4-
di met hyl d Brde L
mlmngt yyl 2m4 reTémhymylM~ 0%3h Bdwdztoxzr%rhmwﬁmvéhyw’@nyl 3~methylsu1forr13[1e4- '
:‘Isgoigphlenyln) nfbﬂﬁ tﬁx;hesn B8ro 9@1:5&&121@&1 PEOMr S-S %ﬁ 2 hen :\F and
Abdidt | %}%ﬁ%@%%é@bp&fzﬁ%ﬁﬁé (For g COIED ; the ring
is not att acPaﬁﬂMMt(E(é))@H mmmmedi}ﬁﬂ(é)QHw—ﬁmenmlhhmmé{edn'bﬁt(iiméOHls SCB as

e

i achen & oA SRIBE e o NS A R 0

is optionall y ,e‘ijdlmethylamlde, and 4- dlmethylamlde

25 A preferred Ry moiety is 4-methyi-N-1,3-thiazol-2-ylbenzamide, N-(4-
fluorophenyl}-4-methylbenzamide, 4-methyl-N-propylbenzamide, 4-methyl-N-

P

isopropylbenzamide, 2-methyl-4-fluorophenyl, or 2-methyl-3-fluorophenyl, and 2-
methyl-4-chlorophenyl,
Suitably, when R is a heteroaryl moiety, the ring is not attached to the
30 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 Ry is substituted by C(Z)N(R 10’ XCR10R20)yRb, C(Z)O(CR10R20)vRb,

or N(R10°)C(Z)(CR10R20)vRb; N(R10)C(Z)NR10° X CR10R20)vRb;

35  N(R10)OC(Z)(CR10R20)vRY; 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 R1° moiety is also

-10-



If R is substituted by C(Z) N(R10') (CR10R20) vRb, C(Z) O{ CR10R20) vRb, or
N(RLO')C(Z2) (CR I OR20)VvRb; N(R10')C(Z)N(R10'")(CRI OR20)VvRb; 35
N(RIO)OC(Z)(CRI OR20)vRb; it is preferably in the 4 or 5 position of the
ring. If | additionally substituted by R', and R is a

ring, then Rﬁ %{’gg???onal substituents are present in t T{HS?W?/OWB |t|on
if a second RI' noiety is also -10 WD 2006/ 104917 PCT/ US2006/ 010859

substituted Oﬁuﬁsfiﬁxtddldﬂ&hei:ﬂ@%&ﬁﬁéﬁfﬁ@' mlsstadsuna%e Etﬂuﬁ&nﬁ% }ﬂtﬁéﬁ 4n is not

in the other ortho .position. Suitably, stltuted
a _4 al kyl, Couth %IPCP@ , C24 alkynyl, C3-7 cycl oal kyI C5 7 cycl oal kenyl
aryl, aryld-4 al kfﬁlltabheRaTl@@ﬂw allcyd, Yebst-wibetimig O -Malkylk Gh.4 gt Gayic! v |

(Criome) i RSP Tif R e SRR I b o,

aryl al kyl , 5 hehelpeary 4ﬁ%’bh§*&¥°§¢¥° ) TO‘PV&‘W%4@BB’1 SRRIOB2QVORT: t ut ed.
bl d -
Sui tably, R WHIMO)W(@)xﬁR?HOR@@RE?QM%}é ﬁ(@?imﬁbeﬁmig(g@ M@nﬂﬂfﬂ

al kyl, C3-5 cycl oal k cycl oa
t oget her wi t h Vg Y arm EroYeY: hiierenyh heisroaba Exltwiwmeaaﬂyaﬁﬁb%%nm ly
substituted heter oSmtamexalangR@f aﬁeaduﬁdepamdmﬂ}gselmdcﬂmmﬂm@mgm Cooal | 'y

contains an a t e ; and
wherein the Rgﬂtgrngg &aéycﬂﬁﬁc?f @gsfgm%%?klﬁlaérleﬁc%’l %éﬁ?/%%%gc{/ﬂﬁ ggdlh Ig#lﬁg

C3- 6cycl odPky niiogen which ﬁhey@mhﬂahl@edﬁmmmdomnﬂbywbstﬂwd heterpeyelis ringpf Sonal | y
substituted, },4 Hlefhbhﬂs ”ﬁﬁwh hﬂg‘ Qﬂﬁﬁqﬁ?&drﬂmﬁk\’aﬂhﬂb%ﬁ&l he&?éa@&ﬂ Batddddkgd O -4 15

al kyl ; hydrox Q halosu I tuted
14 al koxy. O %}4 %{ %‘es“ﬁﬁ?&‘ Léﬁ)ﬂl%%’iﬂ Kyl :
S(O) 2NR4, R14 €s- 5cz¢claal 34&Famlqaﬂw -opikg awﬁlpmand&mqml Zing eigyj t abl y RO"
2 Sui tably. i) 5‘233‘%@%% F‘ﬁ‘“mei‘*‘*“ AL Sy LS
sul fur. L#t aZ\kyf hﬁ‘E}P’éijg‘@ﬁEﬁ H‘{!lﬁdaélez}ﬂi&)ﬁe‘é Fﬁﬁgﬁl’i ag’éﬁhﬁ“ﬂ@‘ﬁ]c(g] I-fr om 0 or
an integer halkorg S40¥mRHE(OIRLCEIOR]; Gl )N&JaIIMA' NR4:S(0))61_4alhyll; nt eger havi ng
a value of 1 y |nt iving a value of 1
or 2. Suitabl ?E)O)%RNB“%H%Z@Q@VI NM&%&EH@@& ??%‘QRE? each occurrence
from hydrogen or BiitabiyaRé)ik indSpenidedilyseleBedat aash ocruda‘pmd‘ﬂm hydregenemt ed at
each occurren@?"‘{glm hydrogen or O _4 al kyl.

20 Suitably, Z is independently at each occurrence selected from oxygen or
sulfur.
Suitably, m is-independently selected at each occurrence from 0 or an integer
having a value of 1 or 2.
Suitably, v is 0 or an integer having a value of 1 to 2.

25 Suitably, v’ is 0 or an integer having a value of 1 or 2.
Suitably, R10 and R0 are independently selected at each occurrence from

hydrogen or C1.4 alkyl. _
Suitably, R10’ is independently selected at each occurrence from hydrogen or
C1-4 alkyl.
30 Suitably, R11 is independently selected at each occurrence from hydrogen, or
C1-4 alkyl
Suitably, R12 is independently selected at each ocourrence from hydrogen,
Ci-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 atkyl, aryl,
35  arylC1-4 alkyl, heteroaryl, heteroarylC]-4 alkyl, heterocyclyl, or heterocyclylC1-4
alkyl, and wherein these moieties, excluding hydrogen, may be optionally substituted.
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30 Suitably, RL | is independently selected at each occurrence from
hydrogen, or Cl-4 alkyl. Suitably, R12 is independently selected at each
occurrence from hydrogen, Cl-4 alkyl, halo-substituted Cl-4 al kyl, C24

al kenyl , C24 wOkyapba913- 7 cycl oal kyl, C3-7 cycl oal kyl Ci; .7
cycl oal kenyl, C5_7cycl oal kenyl Cl1-4 al kyl, aryl, 35 aryl G ]Pc?/ﬁ% Eﬁé}ﬂmg

het er oaryl , heteroaryl A 4 al kyl, heterocycl yl, or heterocyclyl Cl 4 al kyl,
and wherein these Buitably, 843 lmdd:pmdfm@yhgldat@bémchrwuwca[ﬁtominwltdgpn,

ndependentl y 3 %"“‘*‘?ﬁ%’@&g‘b@%&’w" B IO S SR L3 o

ccurre rom h
hal o- subst i t uf8d/eralo k-‘élﬁlhﬂi 51'72915'?3%3%9‘13’ E5-18Y P@é@%ﬁcl I~oa| kyl ,
C3_7cycl oal ky h@cﬂ;;alldyy Ihﬁteﬁry‘l hemcbmﬁblielm}lky,l Heterduyyisl, @ahheim;dcycﬂiylc‘} 4l kyl ,

aryl, arylLd groar teroaryl C 4 het erocyclyl, or
a- het er ocyd| y T oétyaf”léﬁ %gh fgﬁ ﬁx‘élﬁ%lﬁgwérf)ﬁ@s@aﬁgie eties,
excl udi ng hydbptg:amllymmmmd amﬂm}mreal ihysesndusmeslmhnilxgwdvdpnenayhehese

noi et i es, exclo BN Mﬁ@%m,town&% %b@ﬂﬁiohﬂosﬁtﬁ@&ltcf Y881, Icltpalﬂyltlnes by

nelooen . ! oty WSS Dae B0 b S B ISR o

al kyl; -C(O, S@Iﬁ)@i.&dll@l k&(Q),GT(O)‘GIR?A[LéIRﬁ;LbrNE@[' it ably, R21, and R311 are
each |nde@§ndentlysﬁﬁe{ h%@%ﬁﬂ‘?ﬁhe Ende é& om rgge:h and R31'

together wth the nitr ace cyc zetoforma5

to 7 nmenber ed Gingk M%h‘i’fc}gz 101&%4 %31]6\ rvquthebmﬂarhﬁgmmeawmcb Haay argtteghedat om
sel ect ed from.oxy Q&N irAialy ﬁ@%gerﬁﬁer&% Iucﬂh@no%@i%@érﬁéxh@& adtftfntid Ng

hydr ogen, rraybe opt1 onal I trtut e I mes, preferably |
tﬁ 4 tines in @S’&ﬁ%ﬁ%ﬂ%ﬁt@t o SRV ESBALTPESACESWIThal ogen, such as fluorine,
borine, br omi ne @he Rpaiaietiesgrdhuding hy&ygmmybabpmnaﬂyenbsm@ @ ey | ;

C

Cl-10 al k t hox b t ed

such  as asat‘ﬁcpmg%{?e%‘@ 418 gRe Pdebendgyt S%gs%&é%@g%zé%ag% iyl

thio, net hyI sy ftporing chiprings bioprineen ipdipg hydiopp)hpsroxysulstivted €{-opalieh R14

g%/ﬁgl n:D £ (r) gyl 2. Wﬁﬁ&far 3 suchZ? ml(;aﬁky Ry Ealosuﬁétrtﬂi@&ﬁiyﬂo alﬁo:@hOEg, s‘ﬁe(;lﬁ hgl

C3 7cyc| oal kyIaS@f 6y’ Xy,ss&{ghg@ﬁstéﬁg C‘gh %%L@‘yé bpropyl

met hyl , or cyme@pdwﬂi‘wylemy ylself@nyl GENBg K @Ry@é@ 141814 aFveqp; nigeic h

CFZCFZ!" Shi2 Cir 3 5! %%CRM@%&Q”% aﬁ&b%ﬁéﬁé&ﬁ&hﬁr% 1, }I%gﬂ @ﬁp penyl, or
t I b t’hyl

25 opti onal | y *28 i bt a@%apace%w%r SR pe a%ryan o

optional |y subdbproplast cpelbpropdrmgdihll offgtlepropylyethyfletd. ﬂallldeybstmaéttiCy\h@r ein

Lhese Iyl DEhS] SARCRICIRE CIEICHO6YEHS, o GARRENP MR iRy &l o be

substi t ut ed

phenyl, or an optionaily substituted aryl C1-10alkyl, such as benzyl or phenethyl; an

25  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 Cy.4 alky! amino, Cq.4 alkyl, or CF3,

30 Suitably, when Ry, is an optionally substituted Cq.palkyl, 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-fluoroethyt; a
cyano substituted alkyl, such as cyanomethyl, cyanoethyl; an alkoxy, thio or hydroxy

35  substituted alkyl, such as 2-methoxy-ethyl, 2-hydroxy propyl or serinol, or an
ethylthioethyl.
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hal ogen, hydroxy, hydroxy substituted al kyl, Cl1_10 al koxy, S(O) nal kyl,
am no, nono & di-substituted C1_4 al kyl am no, Cl-4 alkyl, or CF3. 30
Sui tably, when Rb is an optionally substituted C -10al kyl, the noiety

i ncl udes but_is not limted to a nethyl, ethyl, n- propyl
t-butyl, n- M%"Pa 4?1'.~,:'obutyl 1, 2- di net hyI propyl, 2,2-di ?'if{ﬁ?zgropyég hept yl

2-nethy|propy| a halosubstltuted al kyl, such as 2,2,2 trifluroethyl,
trifluronethyl, 2-Thktaitasitivg Iembe&myta%emﬁ’gﬁsinthitledallgzlslabéututsdjch as

t hyl, |.o . i | kyl,
such as 2¥net(z’éi@ﬁ§{l%ﬁlf‘°‘g&ﬁ%§‘gmy’ Sfrhg1 R AERN, Phuh b lu‘%eﬁ i oet hy!
-12 WO 2006/ 1dih8thylpReil b&ﬂﬁﬁé}@]}ﬁ&ﬁ&grdup an alternative enbodi nent, when Rb

is an optionally mhﬁﬁlytméad{ Q@aﬂ@@tﬂdﬁ!ﬂyﬁ%@htﬂ%%&&daﬁd%ﬁ& | alicygt hyl,
n- propyl, isopropyl, butyI n- butyl, 2- di net hy I péd or 2- hydroxy

propyl ~ gr dup.the(are ap gﬁnedmethe fgfinitio Uaﬂ‘?c% Pmpllu‘,?‘ebﬁlﬁéftﬂqt@i Hedavbar yl |
heteroaryl algydn 13ﬂh&sw I@h@lyﬁ%x%iyz Nefdz611, lshﬁaz@gﬂi '1§Htﬁ1h£UlylSELﬁHé.z@Eﬁl and

| ude but |

oL ude DUt eenbh oxnde et P S W R

oxadi azol yl , mxidedindopyaintiygl, pyrazmylpﬂtmmpylt atdraaal, ydoly, h$cmmtlo@zlpl yl, pyridyl,
d |, I vl

Py i ndol vy, kgt izt DAL AL ook bl AR Wermin Aol Wb bomia P10 ¥

benzi m da%| wenzqfewaﬂt ?ﬁna%wyhenymuwe ,dWSiPHﬁi}ﬂ quﬁ@ﬁalmyh.qameéﬁwl qui nol yI ,

i soqui nol yl , Iqtphﬂhg;\ﬂdlhylmﬂhnolmyl,pﬁxxlgﬂ|am\ﬁﬁhtha1@an‘m hyridinyl, cinnolinyl,

purinyl, and pht hadieghl %’\Jvhen ﬁﬁf?bﬁtmn ?lea?tuieﬁ &ﬁr&?&li@ﬁ@cbﬂo}é chighstituted
heterocycllc het er ocycl i are as definéd in the definition

section, In oieldhtsoae ﬁedﬂﬁmdlﬂﬂiedﬁm@naemn when Rb is an optionally
substituted 15 hdhen@ahyddxmaetoeﬂmaﬁmuai ktlen Riyels ext ostionkilesubstithietier ocycl i ¢
alkyl, the moiety is a

| -t hi | -2-yl,
i soqui nol i*he, hegernglo%%rﬁ@yl qlfqgl)‘tﬁa_tagwycl%grrl}e&ﬁr?pycgg@,lﬁl P?Ol’,\‘?z% q4-’§ITy,
i ndazol yl , bethiaesiki-glz Snydthyl-2;3riiahyll-2-H, Sotdneltich-ddophebe, itdol- Splypﬁidmhr 3-yl,
Hite d e e e o
t et r ahydr o- 2- mwzahwl 401?10@01!1@5 gélnwrloz-ﬁmyha Yln%'ﬂhfjﬂyl ZiﬁﬁlﬂinM%I -4-yl or
1H d | ~pydaf- QﬂEﬂﬂE
opt : ?na?lzo sﬂ%ﬁs‘t i g %1 ag 0t @QHL ?Igt bttt ?%Im 2- yI or
5- met hyI ' 3-tepEphy f?fymetflglo%lﬂ a?‘hl" A OFﬁf}o‘HH@W‘QI Sgg?‘ i nyl, indazolyl,
benzot hi azol yl, e.J8 anghwtwwequo@meg@w Rb dv 1 aptioplly spBstitwednot her
enbodi ment, tﬁé‘?er&%l%@ﬁx Yoy 1 0Btz B02-9P8: 5ORahl Y1 8 s bYh ed

isoquinolinyl, thiophene, pyridinyl, indazolyl, benzothiazolyl, e.g. 2-methy}-1,3-

benzothiazol-5-yl.
25 In another embodiment, the heteroaryl ring is an optionally substituted
thiazolyl, pyridyl, or thiophene ring.

Suitably, when Ry, is an optionally substituted aryl or arylalkyl moiety, the
aryl containing is unsubstituted or substituted independently at each occurrence one
or more times by halogen, alkyl, cyano, ORg, SR5, S{(O)2R5, C(O)Rj, C(O)ORj,

30 -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,

35  2-methyl phenyl, 3-amino phenyl, 3,4-dimethyl phenyl, 4-methyl-3-fluorophenyl, 4-
triflucrophenyl, 4-ethoxyphenyl, 4-methoxyphenyl, 3-cyanophenyl, 4-cyanophenyl,
4-thiomethylphenyl, 4-acetylphenyl, 4-dimethylaminophenyl, benzyl, phenethyl,
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thiazolyl, pyridyl, or thiophene ring. Suitably, when Ro is an optionally
substituted aryl or arylalkyl noiety, the aryl containing is unsubstituted
or substituted independently at each occurrence one or nore tines by

hal ogen, al kily206ey@i@y OR8, SRS, S(O) 2R5, C(ORj, C(O Ogprgdoosiorosss
'-(CRIOR20)s-Z", haI osubstituted C-10 alkyl, or an optionally substituted
aryl. In one enbodinent, Rb is a phenyl, or napthylene, 2-fluorophenyl, 3-

L I ?FL 8P2|§Eglny lpIﬁlerf wmﬁ'rﬂ;ﬂuoro?.b&:z?in, B Buh’mmmhyﬁzyl Blpheﬁlylj JI’;wrm@dﬂﬁIﬁhéhyl 3, 4-
3-chloro-4- fl Sgﬁbé‘wﬁhé% 5%&%@@%{&1 % ﬁﬁ%n% 9@%% lh?ﬁ xwﬁ&ﬁgqﬁﬂ phenyl
! el it o ek e
Sy R 0o AT A U R
PCTI US2006/ 010R5&phaid i tiionplényl, 3; cﬁkﬂlm-ﬂIﬂerphh@rh,Z‘Vinﬂﬂ@I S-fhibfdphmyn4benzyl ,

gi BEEE;: ox;‘/fphenﬂ{f&é}‘%l Hﬂ ﬁm}eﬂ}?’l eﬁﬂy % gRﬂZLI erl@ﬁn%ﬁ’u fon phenyl, or

3- (am nocar bomReh IY; 31°bI eYb - rﬁ- thigepethgpkengh drapgpty) Qphcnyl
2-f1 uorophenym,dxﬁeﬂl Mﬁﬁ emlbl Km 154’f-ﬂmaﬁpﬁ@wmsuﬁeﬁmﬂhad poophenyl,

3,4-difl h hi 0 h hi h |,
3. chl or o- 4011 eI‘IyIIIs % eng%%% gty o L uorophenyt s
2- et hyl phenyl , ﬁﬁblsanemtﬁm@ PIWG gycloalky] 9% syleatipn alkyl

3- h I I aés,glto I

4- giyﬁgt?ﬁyfg?/n rag(ﬁ IIHSE?‘F acy?l ﬁﬁbﬁnﬁcmo |%}?§hn%ﬁ %71 ?{ n’:nmyndo 2 10

rrﬁt hyl phenyl, I%?iyydloﬂfgw f’rﬁy?dlmgﬂtf’ hbﬁ/ when Rb is
optional | ycga@@bpylmegblqyglbmbﬂﬁyﬂgr@ap cycl oal kyl alkyl noiety, the noiety
is a cyclqgropyl, ﬁi/ﬁio%@%%'bodlﬁw)éﬁi Rﬁbﬁx eﬁ}’d‘r ﬂg*&?ﬁéﬂaﬂy sﬁbfsﬁtﬁ I met hy'
or a cyclopentymatlgr%ll I'n ano her. e ﬁqy opr WHIy
cyclopropyImet iyl Ui coiiqmgt s Cocoabhireoimd oot obiomtlor o
optional |y sulsgsk al ky n anot her enbodi nen is al ky
het eroaryl, or argr/\t:‘i3 al | stitut d The

_(CRIOR20) s- 7' %v%c@fﬁt)#%w&%‘? aa?é’céF’HIgoi‘Eg%ﬁédI/‘Ixﬁ]&“e“%utably

Z is independentl%uﬁﬂﬂﬁm Bdnddpesirally slatdrae b oba@renoxfig@rbxygeh, &0 sul fur.
Sui t abl y, IS 1i ndependently sel ected at each occurrence fromO or an

I nt eger havi A4 val ue of 1, 2, or 3.
Suitably, s is independently selected at each occurrence from O or an integer

having a value of 1, 2, or 3.
For each of the integer variables where appropriate, e.g. n, n’, m, q’, s, t, or v’,

etc. they are independently chosen at each occurrence,
25 Suitably, R5 is independently selected at each occurrence from hydrogen,

) C1.4 alkyl, Co.4 alkenyl, C2-4 alkynyl or NR4°R14°, excluding the moieties SR5
(- being SNR4*R14°, S(O)yRs being SOoH and S(O)R5 being SOH.
Suitably, Ris hydrogen, Cy1.1galkyl, aryl, aryl C1.jgalkyl, heteroaryl,
heteroaryl Cq.10alkyl, heterocyclic, or a heterocyclic Cy.1galkyl moiety, and wherein
30  these moieties, excluding hydrogen, may be optionally substituted.
Suitably, Rj is C1.10alkyl, aryl, aryl C1.1galkyl, heteroaryl, heteroaryl
C1.-10alkyl, heterocyclic, or a heterocyclic C1..1 galkyl moiety.
Suitably, Rg is independently selected at each occurrence from hydrogen,
C1-4 alkyl, halo-substituted Cj.4 alkyl, C2-4 alkenyl, Co-4 alkynyl, C3-7 cycloalkyl,
35  C3.7 cycloalkyl C1.4 alkyl, Cs.7 cyclealkenyl, C5-7cycloalkenyl C1-4 alkyl, aryl,
arylC1.4 alkyl, heteroaryl, heteroarylC1-4 alkyl, heterocyclyl, or a heterocyclylCi-4

alkyl moiety, and wherein these moieties, excluding hydrogen, may be optionally
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For each of t
t, or v', et

he i nteger variables where appropriate, e.g. n, if, m q, s,

c. they are independently chosen at each occurrence. 25

Suitably, R5 is independently selected at each occurrence from hydrogen,

Cl.4 al kyl, C2-4 al kenyl, C2-4 al kynyl or NR4'R14', excl th
aCahef

SR5 bei ng Wlfﬂoﬁi‘lﬂm" S( O 2R5 being S02H and S(O R5 bei n
d -1 Qalkyl, aryl, aryl d-10al kyl, heteroaryl het er oar yl
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sel ected from_0xyg
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hal osubsti t ut
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30

35

t'hese noi et es_ar e

5 [ f
Lol Sy eonliys P o @ww@mw@su@sm%swomee by
vyl arytyds ety helbﬁbhtyﬂ,w& fetefolC LM)HMie:tero@l:hd.&chﬂdtaﬁc}ynthl,4

Q2R5, AOR .. OO

e Cl 10 al ktg ?I?]S S(O R5 Sg

A @%@f% efeial, oy erom@mwmgc%lﬁtwsrm%%so bec1- 10
al kyl ; C3_7cy31ﬂ)emk:§i lope mlvﬁdyndsouiebyﬂdeﬁﬂy d@achl doghirreniva by balbgdn, CutgedkyCl- 10
hydroxy, hiydroxy substituted C1.4 alkyl, C1.10 alkoxy, S(O)malkyl, amino, mono & di-

substituted Cy.4 alkyl amino, Cy.4 alkyl, or CF3.

Suitably, R4 and R14 are each independently selected at each occurrence from

hydrogen, C1-1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloalkylCq_4alkyl, aryl, aryl-C1.4

alkyl, heterocyclic, heterocyclic.C1-4 alkyl, heteroary! or heteroaryl C1.-4 alkyl; or the

R4 and R14 together with the nitro gen 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 Cj.10alkyl; C1.10 alkoxy; halosubstituted C1.10
alkoxy, C1.10 alkyl; halosubstituted C1-1¢ alkyl; SR5; S(O)R3; S(O)2R5; C(OR;;
C(O)ORj; C(O)NR4R145; (CR10R20)nN(R10°)C(Z)OR7;

(CR10R20)pN(R10")C(ZYNRGR g’ NR4C(O)C1.10alkyl; NR4C(O)aryl; NR4R 14
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20 aryl, arylCl-4 al kyl, heteroaryl, or heterod _4 alkyl, heterocyclic and
het erocyclicCl-4 alkyl and wherein these aryl, heterocyclic and heteroaryl
containing noieties may al so be substituted one to two tines independently
at each occugphehmielys hal ogen, d _4 alkyl, hydroxy, hydseprysraesRgssks ut ed
Cl-4 alkyl, Cl1-10 al koxy, S(O mal kyl, am no, nono & di- substituted Cl1_4

al kyl am no, Cl-4 alkyl, or CE3, 25 Suitably, R4 and R14 are each

i ndependent | yG%Pé@?@h@iﬁﬂ%@&@ﬂ‘%@u?@é‘ﬁ@@ﬂfdbw alfyly Co gldralistsubstitugadcy |, C3- 7

Ve erocydl | TTorEL B SR salifon At e 100

he R4
and Rl 4 toget Reb ORAD]

sub ;
SN A AN e A I o)

unsubst i t ut edalkgl; as ubssbititotizé dr Subbitnted hetetoeyelicnor leterdeytiic T npdlibdrand whi ch

ring optiopally contains.an 30 di ti.onal heterpatomselected Lr oxygen,
Sl Puror b t Mg baeaia P et nd et GpRp R R hee SShskyied o
C3_7cycl oal kykctogimesdpdepengdepily atgach oqeprrgneg byyaplogens 1ot afkyly hydsewys het er oar v
Cl-4 al kyl mohgdbessubstidtel g _féikand Bl a‘!’kdi{yﬁ.‘k(i@ﬁ,ﬁlk&i; R, thonB & dional |y
substituted, | tg 4 t¢rres idnd.e en tly at each occurrence, byhal ogen;
hydroxy: hydr SRS Ak B4Hey 1 C1- 10 al koxy: hal osubstituted C -10
35 al koxy; Cl-10 aBuiydbly, wéiewBulasd R giesdthet wikh thel nitydgen SRSize 8f RSN S( O) 2R5;

OR ; O OR.; O,NR4' R14' ; 10R2 N(R O Z) ORY7;
(C((:R)loR R20) gﬁl( g@‘%&f‘ﬁﬁﬁﬁﬁ;“@?@@%@é\%&w ,S&%{H)%‘Wy‘?‘%t BEWER14 : - 15
WO 2006/ 10491 linfed td i3200idine1iip&tling pipamzing; diaz_npin@&zi‘piyc,hmaphyinp, and
C3_7cycl oal kygg&ﬁélé,?o clﬁ’dc}ud 'Jx@diﬁh%me.sﬁlgﬁt'tm ed one or nore tinmes by an

optionally substit a X uNsubst.i d or substituted aryl, or
aryl -4 alkyl; an @fai{%"im gF e@%ﬁg qpf”ﬂ]‘fe@ﬁy ﬁ%‘f‘cg‘?‘iﬁreﬁ‘fth,"cfi‘r‘“q’i‘é? eroaryl
Gl-4 al kyl; &omunslogss ot Gyecllol, o RasaidtRyechnycligedogather avithdhe hitbgendeycl i ¢
d -4 al ky and. erein th aryl , heterocycl | nd het.eroaryl .cgntai ni ng
noi eti es i?e év%bcg&tﬁ?yﬁr%a h%‘ﬁ%f%mi‘ %’%"Eﬂ%&l ﬁ“ﬁ%‘é‘fﬁ‘%ﬁégﬁg ﬂ}enél%eregia ,%}‘Bé}hr rence
by hal ogen; cpplongly gontaing an gditionalirisreatom fopsextagt.sylferior NBY: \ Suitably; - 4
al koxy; S( O nmaibiey Ry and Ry cpElize tafoshin-andplicial iy wtisstitufdd vngg bichl ringrimetndeor  CF3.
Suitably, when R4 and, R14 together with the nitrogen cyglize to forman 10
optionall'y suggw?a?fe-amﬁqdﬁepy@?}aﬁneaglparé@%ipa&aﬁ%w@@ﬁ% 3¢ ngs incl ude,
but are not khisibetolitk (ctudig ckidieing thepalfindi ne, pi perazine, di azepi ne,
azepi ne, pprpholi nSuitéHl‘ﬂR4t=|ah&1'{?5gp£f9bﬁdﬁ‘3n&ép&€deﬂ Blected ik hidropdnorsul fur) .
Sui tably, R4 and ' are eg h |nde(§enden lﬁ’ sel e te.g_ at eagh Oﬁcurrence
f rom hydr ogen “dr10GtS =%fﬁ%’/’lafl 141880 GYRFepaaptier ¥t éﬁ"d’l _?%e“ttﬁ'd@i‘ﬁ’et X Eh the
nitrogen to %Rl (kB e opfichall bidkiRebd 00 7ohdhBRePRld WhRh byttt i tuted 5
{0 omember ed L, MOLE GBI AQRALEN sR0LAHGR At Wik PRy ChelAR; O™ T rom
when R4» and R4 cyclize to form an optionally substituted ring, such rings include,

25  but are not limited to pyrrolidine, piperidine, piperazine, diazepine, azepine,
morpholine, and thiomorpholine (including oxidizing the sulfur).
Suitably, Rg is independently selected from hydrogen, C1-10 alkyl, C3-7
cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl, aryl, arylCi-1¢ alkyl, heteroaryl or
a heteroarylC1-10 alkyl moiety, and wherein these moieties, excluding hydrogen may

T

30  be optionally substituted independently, one or more times, suitably 1 to 2 times, by
halogen; hydroxy; hydroxy substituted C7.-10alkyl; C1.10 alkoxy; halosubstituted
C1-10 alkoxy; 8(O)m alkyl; C(O); NR4'R14'; C1-10 alkyl; C3_ycycloalkyl;
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,

35  hydroxy substituted alkyl, C1-1¢ alkoxy, S(O)malkyl, amino, mono & di-substituted
C1.4 alkyl amino, C1-4 alkyl, or CF3,
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when R4’ and R14' cyclize to forman optionally substituted ring, such rings
I nclude, but are not limted to pyrrolidine, piperidine, piperazine,
nor phol i ne, and thi ormor pholine (including oxidizing the sulfur). 20

Sui t abl y, are each independently sel ected fr [
C1-10 al kyl Awg%gﬂﬁjgénd R14" can cyclize together with the m?dr%g/ggﬁ to which

they are attached to forman optionally substituted 5 to 7 nenbered ring
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C3_7cycl oal kyéubsmﬁﬁdmy‘pm |dtho, CY- A8kl kytE3. hal osubstituted O _10 al kyI an

Pt s by hal oguitebkyiY s ﬁ%?@‘ﬁé&s@v gl Tebsh bt o0, e o
S( O mal kyl , aarbrheryl(hpm@al&yldhetsmms&, hetetoarylC L1 4lkal, kstbroaydlieogr C1-4 al lcyl, or

CF3. -16 WO 2 ATl é’%%ﬁ%ﬁﬁ@/ QAR %%1et§F'in{a§'Bl:}Sgtuﬁx%11¥ &dﬁaﬁﬁﬁefaqece 4 A(2) RS,

t |1 t t t"ed t t
8Bt : gﬂgl |§ 23&3@@4 ﬂrltjﬁeg@dam%m aieadwcawrka%ge Lyrhﬁéirona RhcRy /el 0§;awlitr@erﬁu 0 §kE Ky
g: gt ; ﬁs rraélralmlxapﬁbsﬁﬁmddl ¥ -$¢ Bkl Colti@chldendy C@lbﬂml dyssppalient | y by
hal ogubstl ut @&%&?’L Wﬁ(@ @F@)iﬁ'@gﬂ%}g ?‘%"7@ d%ﬁl%ﬁhiﬁﬁ%u 10 al kyl,
C3- I7cyc| oal rygngghﬁﬂﬁo@ Rzﬂlnsfbi(ﬁRk 20)111{6»@ gsbstltut ed Clt 10 al kyl ; Ian
aryl or ary RBLEYINR 2GR (YR EIOR RRY ERSOMER] fRIAP,CRDI eties may al so
b bstitut b hyd
substi tuted alEIORBISS VR Eses. @ﬁ%%%@@znﬁf( e A
S:Jllzslt i tuted QCRYRHHC(AYORY KCEMRQOM@@DNRWRWRMMSW(R@@?C(Z:%élﬁ,l i Oa |C& I10
a ?Kﬁ - a
hetgroary h@ﬁo&ﬁﬁi&ﬁa&a @%WéRgé}é&@khﬁP@Cé rlgc Iyw Cl 10 al Kyl

moi ety, whi ch(GRiiogeD sP’S/ RivReDndi R0 IC 7 times,
i ndependent |y at SR Bie % st ;0 al kyl ,
hal o-substitul Eependent ya?feg:% occu(r:r%lnce get\xl titro glEy Ha o-sub ltutgdy 81'_26" kyl,

alkyl, Co._4 alkenyl, Co_galkynyl, C3_geycloalkyl, C3_geyeloalkylCq.4 alkyl,

25  Cs.geycloalkenyl, Cs5_geycloalkenylC1 .4 alkyl, (CR10R20)nCR6, (CR10R20)1SH,
(CR10R20)nS(0)mR7, (CR10R20)nNHS(O)2R7, (CR10R20)nS(0)2NR16R26,
(CR10R20)nNR16R26, (CR10R20)nCN, (CR10R20)nC(Z)R ¢,
(CR10R20000C(Z)Rg, (CR10R20InC(Z)OR6, (CR10R20INR 10" )IC(Z)Rg, or
(CR10R20)nC(Z)NR 1 6R26.

30 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, C7.10alkyl, (CR10R20)aORg, cyano, nitro, (CRgR20)nNR16R26, Or
halosubstituted Cj.1galkyl. Further to this embodiment, Rj is a phenyl ring,
optionally substituted independently, one or more times, suitably 1 to 4 times,

35  independently at each occurrence by halogen, Cy.1¢ alkyl, bydroxy, C1.1q alkoxy,
cyano, nitro, amino, or halosubstituted C;.1¢ alkyl. In another embodiment, the R3
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15 C3-7cycl oal kyl C1-10 al kyl, C5-7cycl oal kenyl, C5-7cycl oal kenyl C1_10 al kyl,
(CRL OR20) nOR6, (CRLOR20)nSH, (CRLOR20)nS(O) nR7, (CRLOR20)nN(R10')S(O) 2R7,
(CRLOR20) n NR15R26, (CR1O0R20)nCN, (CR1OR20)nS(O 2 NR16R25,
CR10R20) n O0R20) nOC(Z) R6, (CR OR20)nC(Z) ORe,
ECR10R20§ ng(( %’%&%’1 (CR)lo%g))nN( RL ) O 2) R6) C(zo)(mloplfér&sﬁ?\?ﬂ%i‘W%q:N(m
O ))NRL6R26, (CRI OR20) nOC(Z) NR16R26, (CR1O0R20)nN(R10') C(Z) NR1L6R26, or
(C§1?Rt20% ny( Tl@oshga@:@@selelcfédgﬁ& peHRA ﬂ&ﬁmogé}ﬁ stch dg%@ﬁh@%%l%ﬁﬁe Fpt ional l'y
substitute e ch occurrence al ogen,
nitro, Cl-4 albtd}?l hll %ﬁm rsd]1 cﬁfﬂg% %%ilﬁ Elteﬁhg? , . C2-4 al keny Iy Cc2- 4gl kynyI
C3- 6¢cycl oal kyl cshswﬁ%%?ﬂmntl 1eR pmRigiies %m@w@w&s%@ﬁ 10 alkyl,
(CSCR?%SIO;)aI ﬁga du%ﬂﬁa:hﬂsmhned( )NRl mm{a@?&@:&iﬁ&d& _7?\'}(515 Rag),e( O nR7,
n
( CRL0R20) neN, CPRRRbis U TR . T o Bsbrinenty RO moiRnRan pAealers
( CRI OR20) nN( leﬁs)ltn(cﬁzb (Bzﬁlo olkyl, pmnm@allﬁuz;ﬂﬂmbd 6/326ln aamhmmbtdlmm;mg ment
the R3 noietiegs ar e Iut% SféebSLItUt ed i ndependently, one or nore
times, swtablli/alﬁ0 GRA R fl tly.,at each occurrence by hal ogen,
Cl- 10al kyl , i&m %@dnﬂw F"Vgl BRI RNRY 6iRiRn Qptionally |
hal osubstltutgﬁb {eh%/lld.l q@%%ﬁfnng ﬁbnﬁll?@%%ﬂ%&neo@%drén% Qhenyl ring,

t I I bs t to 4
Limes, 351fnd '%}%ﬁﬁe S SR ey e aiIE L 3 Wi b TS5 Sl SR o oy,
Cl- tlg al k%yahabymbmtutnd-tmm allayli e pbenyha%%ajohct stﬂaa%tg%bg@%’;hb(f g,ISd;ﬁL In
anot her enbodi ne
substituents gP%E%%IOEB{ %‘%’S ‘%@éb‘éﬁ\g&i‘? él}]j?lb?ﬁ]%g'lp%é %]ceﬁ(} uqr? uor i ne,
gd;loor ine, br diwbree2grdifloato - ddluomom—nmw -luong lor as-smhstmlyddm the 2oh6-

odi nent th Oﬁgomh&{éseﬁ4yu@ﬂ@goopt ionally substituted Cl1-10 al kyl,
opti onal | 7cyc| optional |y sybstituted

stit S
C3- 7cycl oﬁlskyl al kyh{“m&ﬁem‘{? H’b?thglg‘PI‘%/"eE%h hetliat%waﬂwbmm?n%%m her
enbodi rr:alnt t ielefen gﬁﬁé]ectﬁ%nﬁﬂbgdﬁnakj(lyhﬁm& hlkbiky dyad; maoadnhﬁudu,,orolrl an
optionally su not optionally
substituted pﬁ‘gﬁf}fbs d?aé%l Ina[nﬁ gﬁgmgq%lggr?ﬂgﬁpp%%umgm%wearyl noi ety,
it is an opti (j:mbptryden&wmctqdlﬁmh@ihgemybr alkyhg. The phenyl is optionally
substi Ib It ut ed one or Sﬁﬁilﬂth'f\i@ELsall@dlaﬂ_ﬂ w@gqaudyy hatero%gr@h: ﬂ@:@ﬂéb}?@é@?ﬁ .
suita y sti.tute -
Akyr. The%pnafih 55%5(@%@%315968%@29416&@ e S e B T L
di - subst | t ut e bptionallpauitidstedaidr ibon tioks Rdepaadaitly byhalsgenfhyisod: hjdiaryo, 4-

substituted C1-10alkyl; C1-10 alkoxy; halosubstituted C1.10 alkoxy; S(O)m allcyl;

C(0); NR4R14% C1-10 alkyl; C3.7cycloalkyl; C3_7eycloatkylC1.10 alkyl;

halosubstituted Cj.10 alkyl; an aryl or arylalkyl moiety, and wherein these aryl

25 containing moieties may also be substituted one to two times by halogen, hydroxy,
hydroxy substituted atkyl, C1.1¢ alkoxy, S(O)malkyl, amino, mono & di-substituted
C1-4 alkyl amino, Cy .4 alkyl, or CF3.
Suitably, R1¢ and Rog are each independently selected from hydrogen, or
C1-4 alkyl; or the R16 and R2¢ together with the nitrogen which they are attached

e \

30  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 0 or an integer having a value of 1 to 10, and is independently

selected at each occurrence,
Suitably, X is Ry, OR2?, S(O)zR2?, (CH)p'N(R11)8(0)mR7:,

35 (CHp)p’N(R71)C(O)R7?, (CH2)n*NR4R 14, (CHp)p’N(R2:)}R2), or
N(R{(")RLNH-C(=N-CN)NRqRq’.
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fluoro, 2,4-difluoro, 2,6-difluoro, or 2-nethyl-4-fluoro; or tri-substituted
in the 2,4,6- position, such as 2,4,6-tifluoro. 15 In one enbodi nent of the
i nvention, the R3 optional substituents are independently selected from

hal ogen, al koxy, cyano, nitro, am no, or p tuted
¥ I n a%b%ﬂopx&n%dl { ke RJS%JEI%%%

al kyl . ment, the optional substituents are pendent |y
sel ected from hal ogen, or al kyI Suitably, R7 is d-6al kyl, aryl,

aryl O -6al kyl , et SE@eYOhT 6 indapdre@fyelotibEhr fhoh 8ublehod frorh %%‘?ﬁﬁ%él". onal Iy

het eroaryl C 1; 6al 3/ grein each of these noieties maybe
substituted oh&RE Y‘Wbe ilf@d Y% ndependent 1y, by hal ogen; hydroxy: hydroxy
substituted O -I oa$1!é§i‘b13’=@l1131~°&k‘&1?e§é:§991 aﬂ@“@@ﬂb’sﬂﬂbﬂﬁ‘ﬂé@%ﬂlﬂl@%l koxy; S(Om

al kyl; C(O; ?Jo-c% nggl @jﬁqmm ¥SBi,lcpgl,0al kyl C1- 10
31 e g R oot oB il ARG by, o i
by hal ogen, hy@ﬁp@{z-O-W@BﬁHy- substituted al kyl, Cl-10 al koxy, S(O mal kyl,
am no, nono & di - S%%Bgt %HdRCJarénﬂl:ﬂ%ﬁhaﬁ sElQet &39;01%5@?}% C:?a’roogen

Suitably, R16 and eachdj nd epe ent Fecte or

O -4 alkyl; of 3fm§°1¢&19’1a$ﬁ7w afky kY\]mCESW PW&O#@E%&@? are

z;ttaﬁged 33/h flqroamcgnaryhatyﬂxst fll?ﬁlﬂc?ﬂhétérosyh%ﬂeidai’ml Hgayh byetocgelic] 616 O}‘ 4tt3
nenper s 0 | n (0] el ecte

(v om oxygd " bEProbACP R ROPimgent SG ) AhERGRECAS ol Ty ARAIAZ! U B0

of 1 to 10, antRjendR écp@ﬂnemthyhem@omtt@whwhﬂw@m@tacw meSteditably, Xis

(R2 CHZ)OrTZ NR4R14}“%?I‘§51 E?qwlgi(’%?zgy fé%@e%%%ﬁnﬂ%mag%%ﬁﬁ”&%%ﬁé% S)R(I?ZRq _18 WO

2006/ 104917 PbAAiosR0060tE0 5%8n 0x3gen, alitogen or suiphwi.ndependent | y sel ect ed at
each occurrence f r&ﬁtaﬁly@KﬂMN(le@};@r S(Mhay ienGRagR-s. Uie oak ethbbdimbik of$hd t abl y,

Rh is sel %t e%‘%ﬁ% 6 substltut ed C1-10 al kyl, -CH2CH2-O
CH2- CH2-, %? R10" ) CH2- CH2-, 5 - CH2- N( R10' ) C( O CH2-,
_ CH2- CH( OR10" ) - C|—|25u1tablmﬁa¢§( Mecte%ﬁomhmg@ﬂzp@r@u@mwtedw| tably,

Rq and R kyl ,
Cg $2yc| gal ?;F i @3%9%9&9&41 ﬁ@é’aﬁﬁé@d .t7 ?ﬂbzﬂ rcﬁﬂi%ﬁa]lﬁlrbgtﬁut@h y

| 7 | k C 5 7
cycl oal kenyl - E3-7£Y @"@‘j%a%}}%ﬁ %&W’au%sr it@i ed Bk W?n B’z‘?‘%/ll
het er oaryl Q - 231Gy_koalkyl.luptienadlyyobstityteditetarodid, hﬁt@nﬁxmm@ﬂ 10 al kyl noiety,
wherein ahf Oilettmlagry@f_% LIRS, Btfonli &BEReY na RS bk W itfnally substituted

heterocyclylCq .1 palkyl moiety; or Ry is the moiety
(CR10R20)¢*X1(CR10R20)qC(A1)(A2)(A3), ot (CR1oR20)q" C(A1)(A2)(A3).
Suitably q” is 0, or an integer having a value of 1 to 6.

Suitably q is 0, or an integer having a value of 1 to 10.

25
The Ry moieties, excluding hydrogen, may be optionally substituted one or

more times, preferably 1 to 4 times, independently at each occurrence by C1-10 alkyl,
halo-substituted C1.1¢ alkyl, Co_1¢ alkenyl, Co.1¢ alkynyl, C3.7 cycloalkyl,
Cs.7cycloalkylCq.1galkyl, Cs-7cycloalkenyl, Cs.7 cycloalkenyl Cy.jq alkyl,

30  halogen, -C(0), cyano, nitro, aryl, aryl C1-10 alkyl, heterocyclic, heterocyclic C1-10
alkyl, heteroaryl, heteroaryl C1.10 alkyl, (CR1gR20)qORg, (CR10R20)nSH,
(CR10R20)n8(0)yR7, (CR10R20InN(R10)8(0)2R7, (CR10R20)nNReRe,
(CR10R20)5NReReC1-4alkyl NRRe2, (CR19R20)4CN,
(CR10R20)nS(0)2NReR ¢, (CR10R20)1C(Z)R g, (CR10R20InOCC(Z)R 6,

35 (CR1oR20InC(Z)OR6, (CR10R20)C(Z) NReRe?, (CR10R20)nNR 10" IC(Z)R6,
(CR10R20)nN(R107)CE=NR10"))NReRe?, (CR10R20)nC(=NORG)NReRe,
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or Rg and Rq' together with the nitrogen to which they are attached forma 5
to 7 nenbered optionally substituted ring, which ring may contain an

addi tional heteroatom sel ected from oxygen, nitrogen or sul phur. Suitably,
Xl is N(R10'yo 2fbenghsy M or CRLOR20. In one enbodi ment odeﬁ?S%gﬁ%Ibégyentlon
Xl is N(RLO"), or O Suitably, R2 is independently selecte rom hydr ogen,
optionally substituted Cl 10 alk optionally substituted C3.7 cycl oal kyl,
optional ly suﬁ@Rq@RQ@ﬂOC@N?@%1= @Wmmlo’d@@)dﬁﬁéﬁey, @ubstituted aryl,

optionally sulggk roy)l(;@g)dl@fxl kyI opt ionally substituted heteroar yI
optional |l y subst ‘g Hq& Het oaryl %qd onal I substi tuted
Mgt Ret alteeeac %@P@%@J&SW CORERoEEPI or R2

heterocyclic, opti

bizé?e &Dl e; 2’ hyQ(GR¥H) RQOQ ﬁikﬂl ceRl @HﬁﬂkﬂCCé\b)@éﬁﬂq"@Maﬂm (a@ﬂaryl-Cl-a; alkyl
q

5 Cabpy. deetsegiesBerBdioEr.d Bk nelfro i 4R e LA Jp9 Bt opfren

noi et es, ](caxclmuictmg n’m}'dxe@gbmallmramhm opRakid/R gubgather stitdhonitrogen whméielo
Bl iyt Thal o S ediRach bR ot QAR SRS AR heRlods AL G BGERE, 7
cycl oal kyl , @uﬁblwg epioryliGontads| a|a>a|dd1t1@5al Tetprlatomt sedeviad, frc@soxyaemulfm deenyl
Cl-10 al kyI %ﬂr&é@h%ﬁ%her&( @ch o@ﬂﬁ-&‘&mﬁhéa{ fholviding the éfcﬁkeﬁﬁé&d@x&ﬁﬁmg

het er ocycl.i teroc clic eteroar teroar 10" al kyl
( CRLOR20) ﬁ@RGh §r )bﬁéPPS““’(t?ﬂ?‘l noeRpRfen Y f WNZ b%?l ) 2R7,
( CRLOR20) nNRe fatroxy; IoRuo®2ohstifresRe1ahal ﬂt y41ora|tkem halogdrtiprad§ honalkoxy;

E%S%Siﬂ%ﬁ%%@ﬁ? ity R@W@@SM& &m;ﬁ?&m (cra

0) nN(Rl 0" ) ¢CRBupRa0)aN(B:
2006/ 104917 P $~TR4§ ﬁﬁg@)ﬁ%&b%@?@ﬂm,@gl%aahmﬂ( RlO ) A(2)

o o y%m%@c@égé%&@mﬁ@geﬁfbﬁq o
cycl oal kyl , C&e%rwcli@ hbtesoc@licAny & yikyl, hetgdoaryh roy het&b-Zlj . a hlkyl, and Gherein these
moi ot 30% ch T RSl dReend hisoE RO Yoy RoroRaR RBRMNEON G ni
with the nitrdgemings ntd@perﬂq@@y @reec}cha@wa bf balﬁg@m Cogt allol aoidyory iyslraxut ed
het erocyclic rsubgingéd @114cn117y1 DS blkoxy, WO Haliy gnif@ toh@ivad: Id§-suietifued (s .an
addi ti onal heta?kr ci)gltn?nrg Ee (fkﬁd féP%m oxygen, sul fur or
Suitably, Rp is independently selected at each occurrence from hydrogen,
C1.-102lkyl, aryl, aryl C1.1galkyl, heteroaryl, heteroaryl C1._1galkyl, heterocyclic,
heterocyclic Cq.1galkyl or NR4'R14%, and wherein these moieties, excluding
hydrogen, and NR4R 14, may be optionally substituted.
25 In one embodiment of the present invention X is Ry, ORy, (CHg)y’NR4R 14,
_ or (CHy)"N(R27)(Ro:*). In another embodiment of the present invention, X is Ry,
(. and Ry is (CR10R20)q X1 (CR10R20)qC(AD(A2)(A3); or
(CR10R20)g* C(A1(A2)(A3).
When X is Ry and Ry is an optionally substituted heterocyclic or heterocyclic
30  alkyl, the heterocyelic 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
35  oxidized versions of the sulfur moiety).
In one embodiment, R is an optionally substituted piperidiny! or piperazinyl

ring,
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nitrogen; and wherein each of these noieties, including the cyclized ring
and excluding 10 hydrogen, may be substituted 1 to 4 tines, independently at
each occurrence by hal ogen; hydroxy; hydroxy substituted C -1 Qal kyl ; Cl 10

al koxy; hal d Cl-10 al koxy; Cl-10 alkyl; halo

al kyl; S(O O@BQ%%(I%#I@{} CCOOR; (CRIOR20)nNN(R10')C(2) W&@%%ﬁ NN( R
o )C(Z) NRJRd'; C(ONR4'R14 ; NR4A'C(OC -10al kyl; NR4'C(O aryl; cyano;
nitro; Cl-10 al kyI Inaij@th?br grobashingnt] WhehR (38 4 optidrally kghshﬁiled]lﬁteadadyylhq or

hal bstitut 1-4 | het '
hgt gfgcjc: ig E?‘ez?c%ﬁ fﬁ‘yi(ﬁ%%%?ég {’%‘ﬁmﬁ%{’%ﬁfy e “‘ﬁﬁ%ﬁﬂ%ﬁ‘#@ﬁmﬁai n these
aryl, heter ocMlelmsubh’emladdl&teydcyci@nthcmc}w@c pikivle by sryialylpakdpt i onal |y

bt tuted t hal ,
Goa alkyl et aR R (R RO YORRORRY TpO e BAGRpRsnal ogen
S(O mal kyl 3 anngis,suitely sdeatitd fsarh s ppticmelly Dbstinted Getmhkdrbpyarileyo, C1-4 al kyl,
or CF3. Sui ta’EE'tth ﬁﬁtét]{%ﬂﬁﬂ@fﬂ.ﬁﬁ%{r gﬁf'dtlﬁ?ﬁlﬁaﬂ ?hclﬁ&ﬁ LA Va8egs from

(o] Ky

hydr ogen, - ar y er oar het er oar yl
d - 10al kyl , @Pé@ [megety), ﬁ@flém%ym BYlP Yo 2-g¥o- wﬂmnyl 3ind wherein

t hgs '? [m![ eg i ESXO-Q-)[J@frUIMIﬁﬂ 13&%%@1-5%%%1&% 1m1dﬁﬂoi?ﬁly®ﬁi>x<d@iﬂ§tl ly .
substitute i nvent i i s

(CH2) n' NR4RI 45yraz :jm%rfg:p%a%ﬁﬁd ID?' pepaglr{%fﬁéagepé%wrﬁgh °SF the pr esent
i nvent i on10X; thigrorpheling (F@Iudmg iaR2esipnxiof theralBrangigty). APgitally) A3) , or (CR
| OR20) ' Ol Becbha hi@bofohB niMEiolch SroRPmoiFd, bpeAlindl pORaA1SUDS! |t Ut ed
heterogyctic o heherBObhfani i3l Kb ?.pﬂ;%@ ? £Y3! darlgle&lgfmbgkﬂg i ety

is suitably sel ecte rom rdh yrro éhy

t et rahydr of ur anboﬁyé}anaimeur-pxpmdamhﬁmmeﬂxyhuquérazgayl;maﬂhﬁﬁebm@mnﬁm of the
Foxor 1 pyr 1 BopREL ol PUCR bR 4 it oMY AT 0 LY

i ndol i nyl , 1 pyﬂmﬁtﬁh}flﬁ?ﬂ 4'P19thlzﬂ}m@th}‘i9'afbamﬂtﬁélr]i’hw}"lyh'Plppﬁa{@@ﬂaiﬂnyI nor phol i no
gzg te %gg?;rggﬁiphﬂéﬁdfnl-ﬂ%ﬁ Hdﬂlftﬂm%ﬁdlﬁ wﬁl%ihdﬁ@l,smﬁaﬁylof 4'Imp§rmélfrl-w'; .‘L“é'r gtz ?/)n | I'n
ring. 20 WD 2@%@2@@&5&%#@%@@%%%@%m?%‘i‘ﬁ@?ﬂ?@f}z ?rt%él ment, when R2y| s

an optional | ynsthylitexshytied1 Hdtdienypol-1-gl.or het erocyclic al kyl ring the ring
i's substituted onesmabn@R@slstmdapsmemgemcbam bachbycmnc@@@mqa &blgéh, C1-10

( CRIOR20) ARRoAEST Cay7 ERIME Sk pretey il e, B @@@%@1@%3@; beyalic s

ring i s suit abttyrosst@rygdkik betempydliptarahatekaeyslyléit i ¢ alkd anaietyrasiydetsiryrr ol e,
each of these moieties, excluding hydrogen, may be optionally substituted 1 to 4 times,
independently, at each occurrence, by C1.10 alkyl, halo-substituted Cq.1¢ alkyl, C2-10
alkenyl, Co_1¢ alkynyl, C3.7 cycloalkyl, C3.7cycloalkylCq.1galkyl, C5.7cycloalkenyl,

25  Cs.7 cycloalkenylCq .1 alkyl, halogen, -C(O), cyano, nitro, aryl, aryl C1.1¢ alkyl,
heteroaryl, heteroarylCq .1 alkyl, heterocyclic, heterocyclylCq.10 alkyl,

(CR10R20InOR6, (CR10R20mSH, (CR10R20Im8(O)mR 7,
(CR10R20)nN(R107)S(0)2R7, (CR10R20)nNReRe?,
(CR10R20)nNRRg*C1-4alkyINReR ¢, (CR10R20)1CN, (CR10R20)nS(0)2NReR e,

30 (CR1oR20ImC(Z)Re, (CR10R20)nOC(Z)R6, (CR10R20)1C(Z)ORg,
(CR10R20InC(ZNReRe?,(CR10R20INR 10 )C(Z)R6,
(CR10R20)nNR10)C(=NR 10’ )NReRe’, (CR10R20)nC(=NOR6) NReRe',
(CR10R20)n0C(Z) NRRe2, (CR10R20)1N(R10")C(Z)NReRe, 0r
(CR10R70InN(R10")C(Z)OR7.

35 In one embodiment, when X is (CH2)nN(Ro:}R>:+), one of Ry>, or Ry:» is

hydrogen, or methyl.
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t et rahydropyran, tetrahydrofuran, tetrahydrothi ophene (including oxidized
versions of the sulfur noiety), aziridinyl, pyrrolinyl, pyrrolidinyl,
2-0xo-1-pyrrolidinyl, 3- oxo-l-pyrrolidinyl, 1,3-benzdioxol-5-yl,

i m dazol i nyl, imdazolidinyl, indolinyl, pyrazolinyl, pyrazolidinyl,

pi peri di nyl , W6l 29ee/W241y| , di azepi ne, norpholino or 10 t hi BEADUEI0d/ 416859

(i ncluding oxidized versions of the sulfur noiety). Suitably, the second

het licri di li di nyl .
o e LA el OTRLAR 0 REL P Ruelp e o) L%
car bonyl } am néx)etemcwlpﬂéfmm algyl thmheﬁtgpwhc ¢ongrigiog awiety s substituted one or more
4-ethyl -1 -pi pQIn%hﬂBﬁend&ﬂyl%@HYﬂo‘alkaﬂ,' R Betéddyelic, (CIORY NIRRT azi nyl

3. Eren?w%lle? hmyr%l’t%@%@ﬁﬁé ‘fm%@l‘ﬂ%?s@a%@%w&a@)n%}@%yhﬂm speeiisally; weibyl 1 4

bi pi peri di '3 | eﬂ'bﬂ NAG C@-ﬂd}gj N@CHX’O(O?O-@ rkuﬁhf& Jnetthannno d1methy1am1no
4-met hyl -1, |p|per|d|nl er|d I,

4- (di phenyl netHh?‘I’SOL—PIPE& amgsﬂune gwlpr%ff HWP@X%?‘:?#EW in-1 -yl, A=
1, 4- di azepi n- bipt endﬁuu'tﬁp;hy h&?no i s independently sel ected at each

§§§FLQFE§FJ A ﬁ S s PRy F??Jﬂf Y10 al kyl |
het erocyclic, SB\’SHH-H%‘{@ 5?3;‘15’ Icffﬂ’lg a]PWPcyﬁB‘i’s@PS‘PmC&ﬂﬁl%éﬁ each of these

noi eti es, 1exclhet:ércragyl£1k3dr @g&ably,rmhentrez @mﬂ@aahdlw s‘ﬁbl:hﬁ!htbd Chichehlidyl it@s #h 4 | e,
mdependently, at each occurre by Ci1- 1 , .hal o- s&lbstltut ed Cl-10

al kyl, C2-10  cyriRlgty] ringolnpge g ent %&Ylé‘l&)gk%,q)pﬁon y substituted one
c3- 7cycl oalkymmdr@@mkf}/w(%}oﬁawhﬁ‘&%enyl 25 C5-7 cycl oal kenyl O -10 al kyl ,

hal ogen, -C(O, cy&BRablidie, Rflwén oﬁ'foﬂiuy%ilzbsk@ut@& Kdbroc ch@t&fa%{eyéoydylcl_

hét | C1- 10 f
&i%gﬁln% 10(%?(56#&’6‘}5@%‘21% fﬁ%& Cles(t?ﬁé’yéﬁz ‘?&h@dl)oétf@ 2R7,
2%8%83 Oy o mlo%°ﬁg e *é"“*""“ﬁ%low‘
( CRLOR20) nC( )R8 mﬁfm@gg Cﬁ%{ﬂ@%ﬁ ﬂf@?)ﬂﬁgg( é}@ﬁ@oxﬂl 59,
( CR10R20) nN( Riifhiga&laty, Rinidlayp IkResReindoliifyRpoia2e )y psideRe)infiRERE  dinyl,

( CR10M20) NI AP g@@?&#@%%%ﬂﬁ%& ‘Fﬁ% o iomemboling Gostyding
one of R2', oroxiizedversiongdf Gpenlfononoistn hyreferalzly, thﬂmg@@/mmrglme, plperazme

PCTI U520062b01 hdlh{z! QJB)%O—QWIIIHﬁpi %ﬁnﬁ%exéh%d&nl-ﬂpéﬂeﬁﬁéhhg ARt i tuted
het erocyclic or gteroc cl Stﬁﬁr‘i‘rﬂl?’?ﬁ%} t he 'het eroc C| e tarning noiety

is substituted™SR %é’ﬂﬁ@ﬁﬁ’g "ﬁp fi@?éﬂﬂ@ﬁﬂﬂ‘fﬁx yl,
het eocycl i c, (lﬂﬁ@@mi}lhhméhelo alkyl, aryl, arylalkyl, (CR10R20)nNReR?, or
(CR1pR20}pN(R19")C(Z)OR7.
In one embodiment, (CH)yN(Ry>}Ry:+) is 1-(phenylmethyl)-4-piperidinamine,
25  2-[4-(phenylmethyl)-1-piperazinyljethylamine, 2-(1-piperidinyl}ethylamine, 2-(1-methyl-
, 2-pyrrolidinyl)ethylamine, 1-[(phenylmethyl)-3-pyrrolidinyl]amine, 3-[(1-

Q.. pyrrolidinyl)propyl]amine, 3-[(hexahydro-1H-azepin-1-yl)propyl}amine, (1-methyl-4-
piperidinyl)amine, 3-[(4-morpholinyl)propyljamine, 3-[(2-oxo0-1-pyrrolidinyl)propyl]-
amine, 2-[(4-morpholinyl)ethyl]amine, 2-[(1-pyrrolidinyl)ethyl}-amine, or [(1-ethyl-2-

30 pyrrolidinyl)methyljamino.

In one embodiment when X is (CH2),N(R2:)(Ry*), and Rg> is an optionally
substituted Cq.1¢ alkyl, the alkyl is substituted one or more times independently by
(CR10R20)nNReRe? or (CR10R20)nNReRe’C1-4alkyINRR. In one embodiement
Rg and and Re? are independently an optionally substituted C1..4 alkyl, such as

35  methyl, ethyl, isopropyl, n-butyl, or i-butyl. Preferably, (CHp),N(Rg)(Ra») is
3-(dimethylamino)propyl(methyl)amine, 3-(diethylamino)propylamine, propylamine,
(2,2-dimethylpropyl)amine, (2-hydroxypropyl)amino, 2-(dimethylamino)ethylamine,
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(CR1IOR20)nN(RI O ) C(Z2) OR7, or (CRIOR20)nC(Z)OR6. More specifically, nmethyl, 5
ethyl, NHC(O O CCH3, N(CH3)C(O O CCH3, am no, nethylam no, dinethylam no,
phenyl, piperidine, pyr olidine, 1-ethylpropyl,

4- rrethyl 1, 4wohRbReoidin-1"-yl, 1,4 - bipi perrdrn 1 -yl, holino, In one
embodi nent, when X (rﬁsi?((ja-lZ)nN(RZ )(R"), R2' is an option& &Sz@ﬂ?}’é’?ﬁtut ed

Cl-10 al kyI cycl oal kyl , heterocyclic, heterocyclyl Cl-10 al kyl, 10

htet eroaryl al kyl¢ fhm%r,ﬁ @ghwemmﬂ&hﬁgmg mlﬁ&h{/lﬁ?ﬁbbﬁfoﬁﬂl :hﬁhfhbt Iut ed cycl oal kyl
it is an a cl.o ring ohexyl ring is
optional l'y suﬁs@meﬁwﬁaﬂaﬂs y]&pe%ﬁ E%e@ ‘%@VQ h)é’ﬁﬁ%f FRBERe, . Suitably,
when R2' is aB-(mpthylamadd)sthyenbk) E(Mrmﬂlymm;é)anmya}ﬂhyiamme, a heter ocyclyl d - -
10 al kyl, thegéhlg%gja@@gﬁggggﬁ ol 15&21 &ﬁi%e t et rahydr opyr an,

tetrahydr of ur |d| zed ver sions of the
sul fur noi &t y$; [(lalzlpﬂwlarharwmmowméqmmﬁ |d H’@W PIIBePEEYlaMing; 1 1 ol i di nyl ,

3- SXF | - }oyr r Obl(ﬂﬁﬁwﬁylmrﬁn@ hed I ﬂgyrprl ﬁaﬂﬂne 4-(dittﬁjiaminom)ll-methﬂbﬁt§1|éﬁhrédjl nyl,

i ndol i nyl, pyr razol i eraziny | azepi ne,
hexahydr o- | - g‘%ﬁa (Hé“éﬂi‘?@%ﬁﬂ& F‘H’é’ ?%H ﬁé%t 1i.'redr ng oxidized
versions of the sulfur noiety). Preferably, the ring is a piperidine,

pi per azi ne, 20 pyrSﬁﬂdeRlyhs scledefrdm Pydrogdn, dtllnnlalkyﬂr[@jmejrdldmﬂcyl C3.7

one-or ot ¢ eREenRTel Bt TR b b bSIG ORI Bt ) *

aryl, aryl al kyrahrgt@ﬂmmommm&npwm and(ﬁha@mlm)smmpmes )e@rlzghaxzhydmgﬂnone
embodi ment, aﬂ %sﬁnﬁeﬁ lto(tﬂ YinBEieh nﬂ %fe%'cﬂ%f: el
2-[ 4- (phenyl neoﬁ%imp %er%@iﬂyﬂaﬁfkﬂgﬁgg H?e %1 - 10 a;ﬁ(errldggg ﬁﬂ,? Tam ne,

2- (1- et hyl - zilﬂ?ﬁff -10 alkeny

é HEQEQKI mri‘g loyd1gaiidA . Wciodlk&woﬂmﬂm Cs&tﬁélbalkwyﬂ,cﬂs dicyglddlipmey] ]I@ma%ene
5 aror o HBB Ao AN B e M bt

2-[ (4- nor phol Ayl heteregydignietasocyplyl ¢ .1 pgikylo(GRioRz0)nbiRey

[(1-ethyl~ io?dS(Q) Jz)rtmt BRADRRTEY )sto)z%e(@%% rrgrg% en Xi's

CH2) nN( R2 lkyl, th

<(31I kyl) nr g su%)g{ hﬂglgy]t ﬁﬁh’éﬁ%ﬁé@ﬁ&f % Rﬁh OglnNReRZ'

or (CRI OR20) nNReRg’, @Rﬂﬁz@ﬂ@ﬂ% (CRi gRENEOEERY, (éJR&URzo)B@(@ﬁmsand Re' are
i ndependeng! yéé&(ﬁ%%ﬁzwﬂ @ub@}{}bﬁ?&dgﬁlf e)rbé%# such as 35 nethyl,

ethyl, isopro

CH2) nN( R2! )(R2 ) is
3- (di met hyl am( é% Q@m aké’drfiémﬁrza)ncﬁi %‘6
pr opyl am ne, ((;12 (;R ) dzymgm@y & I, )am no
2- (di met hyl ani &Q} s i?(’i?m%cmoﬁ% 0 er(zlﬁnl 25 ft? c%{ ‘%52006/ 010859
(CR19R20tX1(CR10R20)qC(A1A2)(A3);
25 Suitably, t is an integer having a value of 2 to 6.

Suitably, q is 0 or an integer having a value of 1 to 10,
Suitably, Aj is an optionally substituted C1.1¢ alkyl, heterocyclic,

heterocyclic Cq.1¢ alkyl, heteroaryl, heteroaryl Cy.1¢ alkyl, aryl, or aryl Cq.1¢ alkyl.

Suitably, Ay is an optionally substituted Cq.1¢ alkyl, heterocyclic,

30 heterocyclic C1.1 alkyl, heteroaryl, heteroaryl Cy_1¢ alkyl, aryl, or aryl C1.j¢ alkyl.

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

The A1, Ag, and A3 Cj.1¢ alkyl moieties may optionally substituted one or
more times independently at each occurrence, preferably from 1 fo 4 times, with
halogen, such as chlorine, fluorine, bromine, or iodine; halo-substituted Cj._1gatkyl,

35  such as CF3, or CHF2CF3; Co_1 alkenyl, Cq.10 alkynyl, C3.7 cycloalkyl,
C3.7¢ycloalkylC1 .1 galkyl, Cs.7cycloalkenyl, Cs.7 cycloalkenylCq.1qalkyl,
(CR10R20)nOR6, (CR19R20)5SH, (CR10R20)nS(O)mR 7,
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I met hyl am no) et hyl (et hyl ) am ne, 3-(di nmet hyl am no) pr opyl am ne,
i met hyl am no) et hyl (et hyl ) am ne, 3-(di etyl am no) propyl am ne,
rret hyl am no) et hyl am ne, [(1-nethyl ethyl)am no]ethyl am ne,

| etyl amwehijsppwhanm ne, 3-(di butyl am no)propyl am ne, frruszoosn108se
1- et hyl et hyI ) am no] propyl am ne, 3-(1, 1-di net hyl et hyl ) am nopr opyl am ne,
[

di
(

di met hyli | |

di g? thaa"kﬁs 2&%11%1 b? )prOp R??%go pNR4R14, (CRmRzo)nCN

[ 3- (di met hwmmRQ@)ﬁﬁ(OW Rﬂ?(fml'ol?a@) MW@Mﬁ G(@ﬁﬂéle Sui tably R2”

eyl oal kyl al KEIOREIAZIORE %C%O%Qggi@%ﬁé%i%gﬁ @E?ﬁiﬁ@(@kﬁio al kyl
heterocyclic, (CRDKORQO)}@{(BHOOW,‘N@@) AﬂilMyQCRmBQDMOCKEWmI@I n these
i et es, ‘ﬁXCtGK’f A g%NR@@%G(Z)N‘R%MQ%rQ@Ri&(@b%l p@@tz)bﬁ-/e to 4 tines,

[ ndependent |y at hal o: I%ubst ituted Cl-10
al kyl, C2-10 al ken ri‘@ e@geﬁntdgwggp js Rp, and Ry is

G3- 7cycl oal ky(GerF%)dﬂﬂl(Cm%@)qﬂ(ﬂﬁl(hgn%) o%%d%@)cpétﬁ&ﬁwi)(ﬂ) I0a 15
al kyl , hal Ogeﬁgth ano ro, aryl, aryl d-10 al kyl, heteroaryl,
het eroaryl Cl e’é?‘ﬂ dlm £ &rigl 'ycI i c, het erocycl y1Cl1-10 al kyI

(CR1OR20) nORG, (CRI.D(MQ Hengpbodiparyire Rpristhepmraty (CR10R20)nN( RLO' ) S(O) 2R7,

( CR1OR20) piNReReR 3Ry ﬁ;ﬂ;% %:ﬁg hgqu M'%e nﬁx@?&rpgé@@&q\}m
CRLOR20) nS( 0 %ﬁ%? 6,

Ecmmzo% ECE zg:;@P tiopplly éﬁé 8! 9§ P{ehete? m@@ms sepptionaly

( CRLOR20) nN( Réubsfifiste(alll. &Vigry spdeifiseally, W@R&Qﬁ-ﬁ@@ FHiEERdinNReiRg | amino, or

CR10R20

Egmomoi 2%@5@%%% A ‘?fz)"ﬁfﬁi %ﬁfmﬁw BT (on

10R20)gC(A i) ¢ aryL 25 Iedisng Ay isjag optipni gr aryletitbe of 2 to

s an opt 1 ohal Ly SUbE T e o o B e Bl e Ao paRe Y ol 10

al kyl , Eet er oZiAties preSEbsHLY ?ﬂ &E(@él(ﬁg&io (arlwano%?reg? ingopt ﬁ?{;% gl kyl .

Sui t abl y, A2 1lﬁreﬂtmnpﬁtemgmﬂbhtytuamlﬁai(cmmago)§ﬂ)%ﬁs hydeyden. het erocycl ic, 30

het erooyel 1© CL LOgAd Moy ShBRtlor AEPRIGPRU e A% ol R Y 01 201

alkyl. The AIC (M(Azhﬁéﬂ\su@lasﬁ@ﬂ&&m@(ﬂ@s)(@ﬁﬁ%ﬁmQ;'na| ly substituted

one or npge M B% hg%r)@ﬁ@kgﬁkfd}ﬁ@@]}?ﬁ(cmﬁ@ﬁ?jﬁ@dﬁmhéxom 1to 4
as chlor

tines, with g %1% hlorine uori ne, bronine,” or iodine;
hal o- subst i t ul'@e hb'; XW??HOSI% WBh as CF3, or CHF2CF3; C2_10 al kenyl,

C2_10 al kynyl, C3_Ia anpﬁieoe;hkgdment(&m?&:(%ﬁg’l HDLNRQRH kool |
Cs._Teycl oal ke YS! BRIk eDMLmtUabIH, X is (GRIONGRR.  (CRLOR20) nsH
(CH2)nNR2)(R2?).
25 Suitably, when X is (CHp)yNR4R 14, and R4 and R4 are C1-10 alkyl, aryl,
aryl-C1-4 alkyl, heterocyclic, heterocyclic C1-4 alkyl, heteroaryl or heteroaryl C1-4
( allkyl, the Cq.4 alkyl may be substituted one or more times, independently at each
C occurrence with NR4'R14'; halogen, hydroxy, atkoxy, C(O)NR4'R14t; or
NR4C(O)C1.10alkyl. Preferably, the C1-4 alkyl is substituted with NR4R 14
30 In one embodiment at least one of R4 and R14 may be hydrogen when R4 and

(D-bwwwl\)l\)l\)

- (d
-(d
-
- (
-
-
- (
-

Rj4 are not cyclized. In another embodiment neither R4 nor R4 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 14~

35  imidazol-2-yl-methyl group.
In one embodiment when X is (CH»),NR4R 14 and one of R4 and Rj4 isa

heteroaryl Cj.4 alkyl moiety, then the heteroaryl ring is selected from thienyl,
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-23 WD 2006/ 104917 PCT/ US2006/ 010859 (CR10R20) nN(R10') S( O 2R7,
(CR10R20) nNR4RI 4, (CR10R20) nCN, (CR10R20)nS(O 2NR4R14, (CRIoR20)nC(Z2)Re6,
(CR10R20) nOC( Z) R6, (CR10R20) nC(Z) OR6, (CR10R20)nC(2) NR4R14
(CR10R20) nOCﬁ%) (CR1OR20) nN( R10" ) C(=N( R10' ) ) NR4AR1
( CRLOR20) n Nb?%@" 5 ( CRLOR20) nN( RLO' ) C( Z) NR4RL4, ~ or Bfiusaoetosss
(CRLOR20) nN(RI 0" ) C( Z) ORY. I n anot her enbodi nment of the present invention, X
is R2, and R2 )

b R *%o‘ﬁ‘l%%%&?@ﬂ gl el

az_l’@’

( CRLOR20) g C( %%) A3)
enbodi ment whé®t el? RAGREC( AL) (A2) (A3), ¢

is 0, Xl is nlhenzlgeazolﬂ Bmt:ﬂ:ly_) rthe:lhetetsd)aryh&l zaaikyips sedecidd fyom plsoliyl, ut ed

het er ocyclic or C ana stituted
aryl. Mre speéa? 'ililf k?of{%m;x’plﬁlé%ﬁ&yg%frfoﬁ@zﬂyg eﬁ?lﬂ%}ﬁllﬁzﬁh i?am no, or
1- phenyl - 2§ 1h992qﬂuhzowlnyl yethyl]ami no. In another enbodi nent, is an
optionally substi WMmembodlmearwh@I)k;sl(CHQD}@JMﬂ;;&mdmnebe@a@d Rysisa

substituted ar I n t, nvent I on, one or
nore of the Alh)é eﬁ%é{%l%f é/ﬂﬁ ir% @ﬂe g 5?@1 geg%)&qu&r?rg ?Iﬁ‘}tf I6‘R20) nOR6. In
anot her enbodltmydmfmtche, tetrahyéopyraim tettahpdrBiiray, patdlingke pj;rrﬁidin;(lCRlORZO) nOR6

S hydrogen B ri}mntn ol?tﬂig&q {/raicﬁﬁ @m Xis R2 and
)R()i2 ( I(ZSRlolR’Z SH&P"&E’P@nggg%&g}F %ﬁy O‘TeEVr‘P ﬁé?"tedmer ein
Xl is oxygen c&o pyﬁal(ﬁﬁwtﬁ%ndﬁﬁpgg% 2 . (CH2) nNR4AR14,
PREER i e e TR

ca-10 al kyl, am;ﬂ the niwogtn @Ichﬁe mlfkmhandfmioﬁalbmﬂbwtmtﬁd hﬂg,endcyMesmb@_i 4 al kyl,
neteroaryl or Bﬁ]egg&gn gs clibe, 8 K56 ot fillfted b é)gmah&ﬁ}{ g i& Jipd.ut ed one
hydr oxy, a ko %) o@%hn%rln% ”&R‘%}lﬁﬁl‘tf@ﬁ? gerC]:I -4

al kyl is substalnd Rt @ dubstituenisiRfcliRe 4d ford@ Heter@meilceﬁmtﬁmmaheredmng,@dmhmg of R4
and R14 maybe ;b dﬂg‘t?rg &&ﬂ’ an

enbodi nent nei tﬁ& (ﬂ%%pnor te§% ?%r;é‘é‘n %q%%gxg}r%ﬁggﬁleﬂﬁ? enp@{zl S

(CH2) nNR4R14, tofemaf 4 47 mmibﬁﬁdnag,ehe dpyidnad gelstitends arh svitablyeseldcted from

opLi onal |y sUbidblibid sHRERARIN, aqo ifhn g t n%@bwo iy ApkEana! |y

subst it ut eﬂ) h%e&arc?a%ﬁ 0pt1on sui)és‘un?ted he erocy O)nNaylo (?(E)C?Rf,‘,
NR4R 14, or a C1-10 alkyl substituted one or more times by an optionally substituted

,-:r

aryl. Such substitutents more specifically include phenyl, pyrrolidinyl, morpholino,
piperazinyl, 4-methyl-1-piperazinyl, piperidinyl, 2-0x0-2,3-dihydro-1H4-benzimidazol-
1-y1, 5-chloro-2-0x0-2,3-dihydro-1H-benzimidazol-1-yl, diphenylmethyl, methyl,

25  ethyl, propyl, butyl, amino, methylamino, and dimethylamino.

In one embodiment the X substituent is a 1,4°-bipiperin-1-y1 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-tetramethyi-4-piperidinyl)amino, 4-methyi-1-
piperazinyl, (4-morpholinyl)-1-piperidinyl, (4-methyl-1-piperazinyl)-1-piperidinyl, 4~

30  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)N(R9*)(Ry?), and Ry is an

35 optionally substituted C1._1( alkyl moiety, and the alkyl is substituted by

(CR1pR20)nNReRe’, and Re and R are hydrogen, or an opticnally substituted
C1-10 alkyl. Suitably, the X moiety is 3-(diethylamino)propylamino, 3-

-25.



35 imdazol -2-yl-nmethyl group. In one enbodi mrent when X is (CH2) nNR4AR14 and
one of R4 and R14 is a heteroaryl C -4 alkyl noiety, then the heteroaryl
ring is selected fromthienyl, -24 WO 2006/104917 PCT/ US2006/ 010859
pyrrolyl, oxawobsisiodshr azol yl, isoxazolyl, isothiazolyl, ilfﬂ'lgﬁsﬁﬁ’ds)ﬁh 85
pyaazol yl, triazolyl, pyridazinyl, pyrimdinyl, pyrazi nyI , benzoxazol yl,
benzi m dazol yl , and benzot hi azol yl. Suitably, the heteroaryl Cl-4 alkyl is

sel ected f ror’r‘(cﬂmretlglayﬂmo)pmpﬂmh&kl)aﬁihb,ﬂ(ﬂiméthylbmmoamopﬂ(methyﬁﬁﬁﬂ@I ¥l ,
when x5 ( oo SRR A3t AL Vit GRAR A ES R ianind (B8 101 (Srood rent
noi ety, then dhecthdetbylpugispprepyliminoj @ﬂ@hﬂ@ﬁlﬂ&mmmﬂl}’lmmahydr opyrrol e,
tet rahydropyrgr(me aErﬂﬂéO@ﬂ@faHﬁﬁJ‘Q ARSIy DRWAN R bF gonyl . i m dazolinyl,
i m dazol i di ny i R%lg@l ﬁ | nyI pyr azol i di nyl, piperidinyl, 10
pi per azi ny?, ﬁ’éfﬁﬁ'ﬁ’é%?‘i’l?ﬁ YYEB).  t he het erocycl ic C-4 alkyl noiety is
sel ect ed from pyrhpéﬂomek emBNdlﬁl@hﬁ\ﬂlhdﬁyX is (BFR gg pmgzmwtblsaand

ot

hol | i A and B and R14
oL, oGRS IR AT dh LR A B S0 g

such thsdplescrbp%ﬂlggwgﬁmtﬁ;ﬁﬁdgzbr@gs i nclude, but are not limted to
rrolidine | per ﬁ%ﬁ :;a{g% one

g?lrbodl nment vvhgan| gpcz %%ﬁﬁﬂl@%ﬁoﬂ% gﬁid?ﬁnau sti t en%bﬁeél }Il(ge to

forma hetBr oyidarenat cylized. sieiheteh odinenapigier Rusgd Rilg iolidregsad | y

fsubstltzt ted «';ts def nﬂ@féd dnefodinfent W4 e@anlaailﬁfor@ nﬁtﬂ,élitwismamehﬂeﬂﬁgstc%f:l ize to
orma 0 [ e optio e suita

sel ect ed from® lrl%ﬁ&g?ﬁftf q?vsé%}s‘?é‘f‘?‘f’%&gkﬁ@wl) d&#‘%@féﬁ’af’ y subst?/t ut ed
(t an IOlot I MEJO@Rsohgm)vRulMm@obétaf@ﬁmﬂzo)mmdmﬁolsgmfgﬁlbstth’ed

erocycli c, r a

Cobet Leut ea’ oiidepyday e %@@t%%g?ﬁcw%ﬁ vt Bodhs g mendh £, cr

substitut dA tsoﬁ%r Br%é‘ﬂyﬂfﬁb‘éls}%‘tﬁﬁﬁ@r% gﬁ;ﬂ) CRYORUVRIp ri"}lﬁ thor phol i no,

pi perazi nyl , &M‘@L Sedche tg: dF%l 9%619'h93110gen fluorine, or methyl. In

2- 0x0- 2, 3-di h nzim
5- c)r(ﬂ or o- 2- l)x%/m‘?t A H’i%‘ldl’l ‘?ﬁ’ééﬂ??te‘ilﬁ?ﬁnth’&?(ﬂm]eﬂfmmf’rm}mt hyl, 25

et hyl, propyl ,opbmrtai/ly sulstitutal arpie th yhaiher embodingnttheRihydietyiisropylor dne
errbodl ment th LI tuent is a 1,4'-bipiperin-l-yl ring which may be
optionally su such as in 4-nethyl-1,4"-bipiperin-I-yl;
4- pi peri di2flyl am nan anbtteericmbedimenp & ik daitaply, selected from (14-imidazol-2-
2,2,6,6-tetra b L& | & k. _inyI
(4 rmr phol i nyl?gfhtﬁt'lm(1 aﬂg?(? h‘{i’:’t {1)4 ﬂl‘[pﬁ:‘é{ldi?i(? g?zaﬁiéls F]et %&gl peri d| nyl, 4 30
et hyl - | - pi per #HeR 1ny armno 4—am1no l-plpendmyl 3-(diet ylammo)propylammo
(2- oxo- 2, 3- di By@dimethybiofiromil@efioh yatind )3~ @mtﬁﬁﬁmﬂioyptbpylﬁnethyl)ammo
chl oro- (2 0X 0 @@&ﬁﬁﬁlm)ﬂ@la@g{ﬁ%) ln}ndﬁx%'f%thyﬁa%u)o—pm]?ylﬁnfnbd' nyl,
1,1

4-(1-pyrrolidi
25

( 2-(methylamino)ethylamino, 2-aminoethyl{(methyl)amino, or
2-(dimethylamino)ethyl(methyl)arnino.

imethylethylaminopropylamino, (1-methylethyl)aminoethylamino,

In one embodiment, Ry is a 2,6-difluoro phenyl, Ry is phenyl, R1° is
independently selected at each occurrence from hydrogen, fluorine, or methyl; g is 1
30  or2; and the phenyl ring is also substituted in the 3- or 4-position by
C(Z)N(R10°)(CR10R20)vRb, Rp moiety is C1.10 alkyl or an optionally substituted
aryl, preferably propyl or 4-flucrophenyl, X is (CH2),N(Ro>)(R2>), andnis 0. In
another embodiment, X is (CH2}nN(R2°)(Rg*), Rp»+ is hydrogen, n is 0, and Rp» is
an alkyl substituted by (CR1gR20)yNReRg’. In a further embodiment, R and Rg
35 are independently selected from an optionally substituted C1-4 alkyl, such as methyl,

sthyl, isopropyl, n-butyl, or t-butyl, preferably ethyl.
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pi peridinyl, 4-(diphenyl nethyl)-1-piperazinyl,
4- met hyl hexahydro-1 H 1, 4-di azepin-1- yl, 4-propyl-I|-piperazinyl, or
4-butyl - | - pi perazinyl. In another enbodi nent, when X is (CH2)nN(R2')(R2"),

and R2' is a Lonally substituted Cl- 10 al kyl noie al kyl
is substitut g’&%ﬁ?@’?% OR20) nNReRe and Re and Re, are hyd{r’%gle}%w%@%?\

optionally substituted d-10 alkyl. Suitably, the X noi ety i's
3- (di et hyl am no) pr apyotier BRbodmerRto i KRR ihPd¥idd, B ddnfodt

di met hyl am n met h am no, 2-

Edi met hzl ani n%%‘ﬁ%ﬁa‘ﬁ% 3 Hﬁ)tﬁgﬁgﬁégﬁgf}’%%@ &S§P8G§%§H1ctﬁ%g %ﬁ @Wﬂm

di net hyl et hyl )dmwloampnmyd»ramtwdby(rﬂfemdm*m hyl ) am noet hyl am no,

2- (met hyl am no) et h :

(dl( met hgl am nog et h YA'I ?%e&%y ?b% Jﬁt{%&gpﬁ@é%@gym% %%S g%‘Zab@

( CH2) nN( R2 )(RQ'eﬁte i R2' o ety is an optlonally substi t ut ed

het eroaryl Cl -10 al kyl, the het eroaryl noi gitably an optionally
Jt@gt

substituted i m dazol e. Oﬁﬁw Lobodi ment of R4 and R14 may be
hydr ogen when R4 and ?are got cycli Eed 6t her enbodi ment neit her

R4 and R14 is hydrogen. 1 3 enbodi nent , 6-di fluoro phenyl, RI is
a phenyl ring substitut egc@ﬁ“and Rori s sel ect Zﬂ'?zt om, or

C(Z) N(RLO' ) (CRLOR20) VRD, or C(Z) O{ CRLOR20) VR, or N(Ri 87) C(Z) (CRi OR20) VRb

and al so substituted bycrid., |ndependently sel ect{@d,)d Hcagﬂ'urrence from
hydr ogen, fluori ne, met hy ; 15 o2 Preferahly, i &\ substituted

b Z) N(R10' ) ( CR1QR20) vRh ependentyl sel ted at eah
L LN )\ 9}% ?fluorlne_}ﬁ}gp ’§;

occurrence fronrh

met hy|™77 ?ﬁ) i ment, the
Ro moiety is selected fro -2 C1- 10 al kyl 8nal Iy

substituted aryl. |iCHa8{her ¢ gﬁéﬁdl ment grhe Rb ?t y is pr opyI or 4-
fl uorophenyl. 20 In.another enbodinment, X is suitably selected from
(I'Himdazol -2- vyl ¥R ) ani no or 4-rrethy| -1,4" -bipiperidin-I"-yl,
2,2,6,6-tetranet hyk-idan jptegerhatingyd Yahreafd, 2,4; ewd;no- | - pi peri di nyl,
3 (i et hylan nb) L?ﬁ%' PR s ek psopy! (et iyl ar no
1- met hyl et hyl ) am né- pﬁr%pvyaramtmr haying arvaiuedif ded 19§ Pet hy | ) ami nopr opy! ani no,
(21 s hyIt ﬁt Ihylrré?hm :é;i’ﬁ@hﬂhs ﬁl%ﬁgerhaﬁ?%ewbﬁmmg &'ﬁh?/'( 6r;tglt ROI ) am no. In one
arbodi ment ) 13 15 & B 060 R AREAVELCA 1% obfenyl | R
e” is 0, or an integer having a value of' 1, 2, or 3;
15 fis 0, or is an integer having a value of 1, 2, or 3;
d+eis2,3,4,5,0r6;
d' +e’=d
e’ +e’=m
Suitably, Ry, R77 and Ry~ are each independentlyselcted from hydrogen,
20  Cigalkyl-group, C ;.4 alkenyl-group, C4¢ cycloalkyl-C g.¢ alkyl-group, N(Co.4
alkyl)(C o4 alkyl)-C1-4 alkyl-N(Co.4 alkyl)-group, -N(C o4 alkyl)(C o4 alkyl) group,
Cy.3 alkyl-CO—C o4 alkyl-group, C ¢.¢ alkyl-O--C{O)—C ¢.4 alkyl-group,
Co-salkyl-C(0)-0-—Cy salkyl-group, N(C ¢.4 alkyl)(C g4 alkyl)-(C o4 alky)C(O)(Co.4
alkyl)-group, phenyl-C .4 alkyl-group, pyridyl-C o.4 alkyl-group, pyrimidinyl-Co.4
25  alkyl-group, pyrazinyl-C .4 alkyl-group, thiophenyl-C o4 alkyl-group, pyrazolyl-Co.4
alkyl-group, imidazolyl-Co.4 alkyl-group, triazolyl-C g4 alkyl-group, azetidinyl-Co4
alkyl-group, pyrrolidiny}-Cy.4 alkyl-group, isoquinolinyl-Co.4alkyl-group, indanyl-Cp.4
alkyl-group, benzothiazolyl-C ¢4 alkyl-group, any of the groups optionally substituted
with 1-6 substituents, each substituent independently being -OH, -N(Cop.4 alkyl)(Co-
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i ndependently sel ected at each occurrence from hydrogen, fluorine, or
methyl; gis 1 30 or 2; and the phenyl ring is also substituted in the 3-
or 4-position by C(Z)N(R10")(CRI OR20)vRb, Rb noiety is Cl-10 al kyl or an

optionally s%ﬂ}b&,ﬁ@ﬁ aryl, preferably propyl or 4-fl uopppfititelssssl S
(CH2)NN(R2' ) (R2"), and n is 0 In another enbodinment, Xis

(CH2)NnN(R2") (R2"), R2"' is hydrogen, nis 0, and R2" is an alkyl

sugsti tgt edI b yalk @RI @ RARYhWNReRkoxyl, 0. galkylradreiC gaiiodi, memblidifd- @@dalm- ﬁS are

n ndent r

e I D e 0

2006/ 104917 PCTI us@@ddvlnﬁ)%@: sqllfyl-a@sw&ylﬂwéwﬂwbmcoafa “

nvention, fOLCEARBENIEE Mychalhl o dilyiNey cm sadlﬁﬂ

B- Non- Al S

mco? po;atC @ke@%ﬁ%ﬁg}g’ ﬁsé't”’ ?llkylks i‘gé }@%@mﬂ@yﬁ n US

? CEI(ZJ? 199, lc\l:oggdégall@j{d’ﬂﬁo salkylahloy allsyl ﬁ()&@)wdlkﬂ om dﬂctbcxnc( CH2) n" (CHZ) N
n - -

(CH2) d" ~(CHR) d' E)‘}‘%V(%A %)ﬁghbﬁkéwaﬁ%ﬁW%?ﬁ%@@g%%%e "/ E2 or

(CH2) wherei n—(#5& an integer having a value of 1, 2, 3, or 4, 10 d' is O,

or an integer havi 'Sﬁ;tﬁbl}f@ §C‘?L, @HRZ;, CROER 77 95, NRTPO @r ﬂO)' 8@-@?)’ -haV' ng a
value of 1, 2, or 3; IS . an integ r havi ng a val ue  of ,
4: e isl8 or an Sluﬁ?@&é?%ﬁéwdﬁ%enéeﬂﬂé’l sglectgd from @ea‘g‘ro"sufr@ce frgmdialqun,an

i nt eger havi n@,a a ue(@j oJ(COZalkﬁ oBVC(d)'SN(CM%ll@l)-(Qthﬁcygn i nt eger having a
value of 1, 2, or d1 s£ % re:
an lterhative ein bdlnant of this invention, Non-Ary Cyc is;

( ) n=1to4
- m m=0to4
ntm=2186

E, E,
M E1 = CH, CR6, N or B-E1 can equal double bond {C=C) ; or
15
I n=1i04
m=0t03
\ E, ntm'=11to 5
2
,or

p=0tod
g=01to4
g=01c4
r=01{o4

I'=0to4
grg¥r+r =206

s or

p=0t03
q=0t04
qg=0t4
r=0io4
"=0lo4
grgHrit =210 7

In another embodiment of the present invention, for compound of Formula (I)
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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d +ell =d e'+ell =to Suitably, R7', R77 and R77" are each

I ndependent | ysel cted from hydrogen, 20 Cl-6 al kyl-group, C 2.6

al kenyl - group, C4-6 cycloal kyl -C o0-6 al kyl -group, N(C0-4 alkyl)(C 04

al kyl)-C1-4 4 al kyl)-group, -N(C 04 alkyl)(C o oup,
C -3 al kyl - c?g-”@é@&}\lé‘lg%u-group, C0-6 alkyl-O-C(O-C o- 4P§|T SF%G%"O‘)S%,
Co- 6al kyl - C( O - O Co- 4al kyl -group, N(C 04 al kyI)(C 04 alkyl)-(C o-4

2: ty: )CE(C;)(OO 4 al K%&eﬂ%ﬁﬂﬁh&%ﬁ%ﬂi Y& Rferddoleithiptf @RancR¥d hili¥dcafboR- 4

u y Y4 u 1
oSl DU Binds Soctincl b Sicion BB FOYSalrol; €1 Fllll ALY,
al kyl - group, t B Btaaagﬂtyot b@néhkdalkyy tongainiupat leastl.i md lagdna@(ﬁgl carbbik3tbmgr oup,
pyrrolidinyl - r | - Co-4
B kol - o oup, beiaap ik PR “Séﬁﬁ%%”i‘ htipr R nbkied @ Syl WISERY 1Ty
substi t ut ed mony 1n~@u§fbt?sﬂqn%émb§ ,é%p@rppgﬁﬁgwb\%tﬂeﬁrr-bwmd@pérha@hmdﬂwsﬁ. ng
-OH, -N(Co-4 ahrmhé(@ -27 WD 2006/ 104917 PCT/ US20061010859 4al kyl ),

Ct.4alkyl , C.6 al ij‘ 4 al k rr,ol,i.din C 0-4
iy o hai ogertss Biederen, dudentalkgl, 5o S5 YR o BB
hydrogen is —OchaBuicDaﬂainmgtBe slmcxf@tinﬁmb&ydfcgirbemoﬂlsahckycbntﬁxfﬁ@aﬂbhdtyhe -Q0. 3
al kyl - NH- Co. 3aliéuble bond: ‘Eﬁra@iﬂ I@yl?@ﬁﬁﬂ @ﬁi‘fﬁgﬂtm‘ branched alkenyl
-COSaIkyI (COSaIkyI O - COSakyI - ‘f\ ¥ 5 NH - SQ2- @0- 3

al kyl -, 3 sqnta) mnga Aot mastcégicarb %naéwlsan epiainipg ph leastope doeble3a| kyl -

-S Co- 33: kyI E:DH- b8xd3 Badattiyles of GllkahiyBil dé Yibed-Hekeld) mEXME bat & not lﬁkhltéddtdleﬂ[ﬁﬁ}’/lbbogd
uita y i e r fo a, dqubl e bon
e ! ropbiy oy R e, SRR 3 pbIR R I Tl RS PTG
or -5 0) 2 - mthsl]nutﬁi@nyl, 3-&@63110/15141@1@19@&51@@%2-&9}’1%& thetlikd. from at each
3?&5{ ; e?cég f§ rom ha$ RS helGhl bl balkorG¥ E)feré)co(s@%gﬁt 8! ftdohed Bain Bk Gy N( ?Afy
2 V1) (0018 2hlokba conliilE 8 sb 5 AR F TR Tk ok MmOy RN 2
equal doubl e bmeahs(a@ﬂﬁght ordrarichBd dlkoxy=bhiathingdt TR andE2t mestis, carlont 0 5

atoms. Examples of “alkoxy” as used herein include, but are not limited to, methoxy,

ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy, 2-methylprop-1-oxy, 2-methylprop-
2-oxy, pentoxy and hexyloxy.

20 As used herein, the term “cycloalkyl” refers to cyclic radicals, such as a non-
aromatic hydrocarbon ring containing a specified number of carbon atoms. For
example, C3.7cycloalkyl means a non-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

25  cycloheptyl and the like.

The term "cycloalkenyl” is used herein to mean cyclic radicals, such as a2 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.

30 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,

35 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
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2),,. or ( E2 p=0to3 (Cq gq=0to4 g =0to4 \ (CH2)r r =0to 4 Pr'0Otod
gtq' +r+r' =2 to 6 2)r ; or 2 p=0to3 (C Qq=0to4 q =0to4 H2)r r=0to4d -Ei
(C"=0tod4 q+q +r'+r" =2 to 7 2)r In another enbodi nent of the present

i nvention, fefoseémaed of Fornula (1) 20 herein, the X peiikilyo@ido be
the X noiety as disclosed in WO 2004/ 073628, published Septenber 2004,

Boehm et al., whose disclosure is incorporated by reference herein. The
term "hal 0" omnfhétatoegbrisgs insludes bt dre nefi limited toefaryl, toyeangh logeh gy, or 0,

fluoro, bromo %5%13/1 oly?%omoi}ﬁ%étﬂu%o? m‘f’@%ﬁ%ﬂ?%%g&h g used

herein, the ter rocarbon chai ns

cont ai ni ng thé’xétﬁ@é}aﬁ?%mﬂﬁﬂldérmwow fB Azl AT %PY@@&W pyrirgigh| kyl

maalr)ls a st ralpghatzmql’ trieziys hed uﬁﬂcﬁyirhst%ﬂh%‘i‘l{étdﬁ@rﬁtndge &Eteﬂoarﬁﬁdn@&’ aRpt 6,
carbon ato IS as, us

P ea ™ o e PHE B h oisf bidt e 0558 SO G S com B uE

i sopropyl, se@nb}éctwoatomeiecbdtf;am gxygen itrogen andisuiix.y Eachenfdhe faeed ridge mags used
herein, the t%aﬂ@amafw&%wix rie fﬁnﬁ:ﬁés%‘fgmsd %naﬁ@ﬁﬁgﬁﬁ dx*aa@' BRCAE RGN

chai ns cont ai he ar ms_and cdntal ni ng at

| east one 3 g’ ﬁ’@fi’ o’tsmé‘ aqu;@ ’G‘QPIP@W@ azﬁ’é‘ Ayl Rerzoxagoliht  or
branched al kerbxahmﬂlﬁ.ﬂaz@lyl, bemdoﬂﬂamlyl Iteasdfndnyl Aiegzathiophetyl, Guind Bl euibBas and
contai ni nggat qluﬁ%%hn?rp%uﬁgyamn%l naphthyridinyl, cinnoliny!, purinyl, and phthalazinyl,

The terms “heterocyclic rings™, “heterocyclic moieties”, and “heterocyclyl” is

used herein to mean a monocyclic three- to seven-membered saturated or non-aromatic,
unsaturated hydrocarbon ring containing at least one heteroatom selected from nitrogen,
oxygen, sulphur or oxidized sulphur moieties, such as S(O)m, and m is 0 or an integer
15 having a value of 1 or 2. The terms “heterocyclic rings”, “heterocyclic moieties”, and
“heterocyclyl” shall also refer to fused rings, saturated or partially unsaturated, and
wherein one of the rings may be aromatic, or heteroaromatic. Each of the fused rings
may have from four to seven ring atoms. Examples of heterocycly! groups include, but
are not limited to, the saturated or partially saturated versions of the heteroaryl moieties
20  as defined above, such as tetrahydropyrrole, tetrahydropyran, tetrahydrofuran,
tetrahydrothiophene (including oxidized versions of the sulfur moiety), azepine,
diazepine, aziridinyl, pyrrolinyl, pyrrolidinyl, 2-oxo-1-pyrrolidinyl, 3-oxo0-1-
pyrrolidinyl, 1,3-benzdioxol-5-yl, imidazolinyl, imidazolidinyl, indolinyl, pyrazolinyl,
pyrazolidinyl, piperidinyl, piperazinyl, morpholino and thiomorpholino (including
25  oxidized versions of the sulfur moiety).
- The term "arylallcyl" or "heteroarylalkyl" or "heterocyclicalkyl” is used herein
( to mean a C1.4 alkyl (as defined above) attached to an aryl, heteroaryl or heterocyclic
moiety (as also defined above) unless otherwise indicated.
The term "sulfinyl" is used herein to mean the oxide S(O) of the
30  corresponding sulfide, the term "thio" 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.
35 The term "alkanoyl" is used herein to mean C(0)C1.10 alkyl wherein the alkyl

is as defined above.
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bond. Exanples of "al kenyl" as used herein include, but are not limted to
et henyl, 2- propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl,
3- et hyl - 2- butenyl 3- nethyl but-2-enyl, 3-hexenyl, 1,1-dinethylbut-2-enyl

and the |ikeg 613%@@7 herein, the term "al koxy" refers tQ&itahdMiosss
br anched chal n a? oxy 15 groups containing the specified nunber of carbon

atons. For exanple, Cl-6al koxy neans a straight or branched al koxy
contai ning at | eashs igsedélﬁﬁbn@ﬁhm “@ptionallyd areansthainke subsequehidpdagtribed! Koxy" as

used herein incl but _are . Yy,
o7 op-2- oxy. baray iRy B8 Tl fom TS Ynich BRI Ry bR
pent oxy and héspbimegur. 20 As used herein, the term ‘cycloal kyl" refers to

cyclic radicals, spghsdhefeit) e tedh %&ﬁtﬁre&wﬂfee%rsmwﬂdﬂgmgﬁmaaxaecﬂg a
a neans a

specified r ,of car C
non- ar omat ? c F“rﬁﬁﬂtu@&)tﬁ’tr &t hﬂ’ﬁmﬁtm}ﬂgﬁgtde S“]éﬁﬁl&lt’é'r‘P{’ %Sfﬂ%’s%aﬂessn ng car bon
atons. Repr esetlentibveatedkanpl es of "cycl oaI kyl" as used herein include, but

are not 11 mted tons el RRISYon XPLANE wBUELBRENEN] dofkBANARKY and 25

cycl oheptyl and the I ken%r 'S US erel n 0 nmean
cyclic radi caPéch gsenps agbalaggmetich ap ﬂﬁ%ﬂqecc AFHBTPTAPHAC AYHOBY:Ni ng a
speci fi ed numhedroxf substithted Cat gty Iyt gy Akdzy, suoh abmethoXy aeethatys, whi ch have

| | | oh |,
e T DA R I o SN 1
mean strai ght syl Wl&ﬁ&hééfe@ﬁ%(ﬁq)&dlf@madéhy 8 (LO0RG HhSHIMBIAE)CiniDess t he
ot opemy b 2 1 enyl and t he
I|Ee IOThg ter w‘iﬁ’%ﬁ% %erﬂg’éb'?éérwwkggﬁéé’hcbﬁ%ﬁ@‘ﬁ ﬂ%ﬁ‘ﬁ?ﬁ'ﬁyﬂ@ and i ndene.
35 gheht erms E:aoegyﬁﬁgyo alkylnghd Egﬁwgﬁﬁzlﬁgmﬁ%%mﬁﬁ?mr glt edar e
use erein

ydr ocar bo r ey gRsRSubiniey o) Gnt SRR R RS en.
oo b e O o e
heﬁ (rag Ioalr yl ri pgstitme] @lfi@alldymmﬁéecpgfaﬂdyl ot CBg); C(O)ng’yNRzpm’_[ﬁ?gdadérmlntffu renyl,
Dt avol yi o il Rk b fdkacued ST ARE brcr. éz?)‘Pi REchal i r R o -

t hi a_d: az% yI : disyb ﬁtlasggd Cpﬁﬁzrwg:n%Rﬂmr ngn%{jyc n?tga?hwwlth % n@gg?zlr oafgf'--
uraci § ' MRicn %E adlled"th 'as rg;%% PR ogu ngﬂ ?nt

hal | al d f | t
one het er oat offf SAERLhEteP RGP GER Fom NG mkgluﬂwm Wt the fused

rings may colaiopclbalied Qyr1alkylrgrovy, sitch asmetiyl efhlyk proph), isopreghylat-bmsl, i ¢ ri ngs
include, but gf.eNBklopropyl methyl; halosubstituted C1-10 alkyl, such CFECFoH, or CF3; an

optionally substituted aryl, such as phenyl, or an optionally substituted arylalkyl, such

25  asbenzyl or phenethyl, wherein these aryl containing moieties may also be substituted
one to two times by halogen; hydroxy; hydroxy substituted alkyl; C1-4 alkoxy; 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
30  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.

35 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 fo the recipient is capable of providing (directly or
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limted to, indolyl, isoindolyl, indazolyl, indolizinyl, azaindolyl,

benzoxazol yl, benzi m dazolyl, benzothiazolyl, benzofuranyl,
benzot hi ophenyl, quinolyl, isoquinolyl, 10 quinazolinyl, quinoxalinyl,
napht hyri di nwo 2asmmei7 nyl , purinyl, and phthal azi nyl. Therthebadsoiosse
“heterocyclic rings", "heterocyclic noieties", and "heterocyclyl" is used

herein to nmean a nonocyclic three- to seven-nenbered saturated or
non-aromati c, mdms‘éy)wr@nwm@/dfﬁm avemtiony drag acvit mictabolile at rekidastheeof Such

het er oat om Se'd@ﬁ{rﬁ% §Ie%da%&9a§fb o e in tﬁé’bx@%i}g%&uﬁﬁe%kg @wneﬂur

noi etles such_as or an I nt (i,] ue of 1 or
2. The terms Neyeh dﬁfeéenpe jigaade to fiedeeeling of Perzads Medicina) Chm:stry and

"het ter oc%/cl yl Dr&@@hdcoaér?@“’rmﬂén,MIﬂtﬁﬁﬁlﬁlesmgs Pr@ﬁ&é&%ﬁ?ﬂs HcoRpRtdddal | y
unsat ur at e ereln on e.aro
het er oar omat i %‘ereﬁb%regﬁreqcﬁg %seéﬁn{}%ﬁ%a'gﬁ%%ﬁ%%a%%m “@Bdlgjéa%?fﬂf‘? ng
atoms. Exanpl esesofit ivemtion heqhptmagewiepdy docepitatde derbiativesaresaliof solvates testirs; 0, t he
d 20
saturated or pafihingel Xn&@ﬁdéglzﬁt@&té@rﬁ' ﬁ&ﬁeﬁ%ﬁnﬁoﬁﬁn@@%ﬁ&ﬁﬁ&éﬁn E@S}%‘BO ! as

defi ned above, such as rro tetra ran, tetra ur an,

t et r ahydr ot hi iSHEHEY PRERlM ﬁﬂ@atw.eﬁfs@ el meéer&mhoﬁ@lwpﬂwnaﬁmt@@
azepi ne, di aZaewpmble deividietis law salt@M{drdsiei'sl,‘li}tﬂ partflar edlisdi nyl ,

i dazol |1 0§ m aSppiEREY YE o DB s RSB T s ey
pi peridinyl, phepwt and inglude basiqutalis omozamdcwtdwgmn@mﬁs, sech(as iydinadhilonie 25

oxi di zed ver Sla@ﬂshﬁroﬁrﬂﬁléé&cf ‘éﬁ RSk phc;EfiﬁoﬂceJc{H né?ﬁéh@kxﬁ%l’maﬁ%% C14 al kyl

"het er oaryl al k het er, .S used herel
(as defi ned aﬁﬁwy sulphopit, tasetwcgfpma i i, dartpicypid ofittieish befersié  noiety’
(as- al so defi nedlicindd,ehcdimit asid, faidade wid endl#ic hciatrdzoid heidsalicplicaeidf i nyl " is
used her ei 1% t%P%ﬁ% ﬁpg?ﬁﬁacgﬁmf?‘ée 1;1 the 30 correspondl ng sulfide, the term

"t hi 0" refers eterm ‘sulfonyl” refersto the fully
oxi di zed S (0)2 roi Tepomphnds of the' pmsq;tlmven%om@wbmrtbﬁ: formefradior ndenr

wherein Ar is a@ﬁm’ﬁﬂ%ﬁ'as a %ﬂﬁ%&ﬂcallﬁccﬁ%%‘le Btk ¥br sRNierPdd ¥abldSdltsdge def i ned

above, such grou but . are imted to benzyl and phenethyl. 35
The term "al ka‘?ffégfl ? }Jg’g‘é‘an t$é‘%eﬁ'77t ?ﬁé‘gn C(O) C1-10 al kyl wherein the al kyl
is as defined abovd‘yprDy\A@hﬁﬂﬁhﬁnéﬂt(hﬂBahZeﬂ%Tdddﬁ 2418y Drephsedbyadinpar ei n,

the term APt QA ko dRAIS.LIBIooklE, THOSROME LY RS RELRBHABX RHEe) =y or

not occur. As mﬂwemﬁfﬂlﬁﬁﬁon plangebenecaygrsd by evansetionef thesobvgnts ubst i t ut i on
with the named 5 %bﬁﬁacwﬁian_xr Qbcepdhe balls\WE BéBpouidh bf PdrElLQ) BSSsu@tbly

substitution l?)ehf'n 1%‘16%| gharn'laceu?lcally acceptable cation, for instance, if a substituent
group comprises a carboxy moiety. Suitable pharmaceutically acceptable cations are
25  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

30 “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 solvenis 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

35 pharmaceutically acceptable solvent. Examples of suitable pharmaceutically
acceptable solvents include water, ethanol and acetic acid. Most preferably the
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ot herwi se stated. As used herein, "optionally substituted" unless
specifically defined shall nmean such groups as hal ogen, such as fluorine,
chl orine, brom ne or iodine; hydroxy; hydroxy substituted Cd _10alkyl; C -10
al koxy, such y or ethoxy; 10 hal osubstituted Cl- (Om

al kyl , such g?rrg?# {T%t hi o, nmethylsulfinyl or nethyl sul @%%%Mﬂsg?one

(- C(O)), or an al dehyde (-C(OR6"), such as C(OCl-10 al kyI or C(Oaryl,
wherei n R6' i solvestnsebie wafet- Aocoaa{ﬂwcl witiS®atér i@kﬁbmhkw‘hydrdwt FoBausloy ! |

het er ocycl yl - ;)a rylCl-10 al kyl LEL2
heteroaryl d -1 R T< (l(l %%Wg?& M?Wgﬁ'ﬂéﬁegr%}]e?l esmv ‘%&q\ﬁﬂdl ng hydrogen, may

15 t hensel ves be optlonally substituted 1 or 2 tines, independently by

hal ogen; hydroxy; _hydro substituted al kyl ; _4 al koxy; S(OnCl _4 al kyl;
ani no, mno & di - WP?%@?O@“ ﬁ(lé)lﬂﬁfy‘/wp@ﬁ?w Yéh‘-’fﬁim}fm{?l or CF3);
C(OOR6'; NRA'R141, wherein R4 and R14' are each |ndependently hydr ogen or
G -4 alkyl, such as am no orrRtmono or - disubstitutetk C 1.4 al kyl or wherein
the R41R14' can cycllze toge her with the nitrgogen 20 to which they are
attached to forma 5g gred ring vvhl%ﬁ Iy contains an

addi ti onal het er oato sel tedéf romQ N S; i I C3 7cyc| oal kyl, or
C3_7cycl oal kyl B, such as A &94 i sopropyl,
t-butyl, etc. i@cl o[k Op & YOROha) &ubs*ttut'\éd Cffcti)) '%I kyI such
CF2CF2H, or CF3 an ophlaonally substituted argl, such as phen or an
optionally substituted-arylal kyl, such as benzyl or phenet r{}yllpj wherein

t hese aryl contlargih ng noi eties may al so be substituted one to two tinmes by
hal ogen; hydr qx d]y d%sdc{% substituted al kyl; CI-4 alkoxy;, S(Om Cl-4 alkyl;
am no, nono - uted Cl1-4 al kyl amino; Cl-4 alkyl, or CF3. As used
herein, the te@?nlsqihalrm'a@mtl cally acceptabl e" neans a conpound which is
sui t abl e fm g@@{sré%gdju&ﬁd d&em@@(@ﬁ@ d sol vates of conpounds of the 30

i nvention c}g% SUI t%? use 1n rredl cine are those wherein the
counterion or 8ci a]c ol ve i s pharnmaceutically acceptable. However,

salts and sol wﬁﬁﬁgoh@yinwerlmﬂrgiﬂk&lﬂé&ﬁ&y@ﬂz;al |y acceptabl e counterions or
associ at ed SO'R’seﬁta%la-]r'{falléjrlt@ cSrElSalﬁﬁ 7c9élo£ﬂ@ﬁ CP[ ﬁ?ﬁﬁifl érzl\/ﬁﬂzi Eﬁiyf o of

exanpl e, for use as f° ot

?1 tes I N S{fﬁ)‘
the invention an t‘i’m nﬁ PF&'E?éﬂ’ﬂq:bé(D laéitgr exetie &r & BeteocyiCagp
As used heysein, %nlaf‘et)F %d‘%‘/h&@ﬁreﬁa{:&ﬂﬁés@ et il ]? BE @m&laﬂﬁﬁﬁb‘é%’te\ie rreans any

phar maceut | cal I y accéptable salt, solvate or odrug e.qg. ester,

conmpound of the invention, whi ch upon admi ni stratl on to the reci p| ent is

capabl e of provi Ehmg)t(odalrsgbititgentsrfop 3¢ Rpdnaiey erel34efirediewiniz cospomgs 59

indirectly) a %%%B&H ﬂof the invention, or an active netabolite or residue
errva

t hereof. Such ves are recogni zabl e to those skilled in the art,
wi t hout undue expeiesmbpdimeshof the invention, Rx is chioro. In another embodiment, Rg is

20  methyl. In a further embodiment, m is 0. In another embodiment m is 1, and R3 is an

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

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

5 5
C C,e C C,.

G1/ SI 4~[r G:|2"¢ I 4‘r|\l

G c c C

O// T\Ta N/) E\X Of} T\TB N’? 2ny
Rs () o Rs (ITla)
wherein

G1 is CHp or NH:
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Nevert hel ess, reference is nmade to the teaching of Burger's Medicinal
Chem stry and Drug Discovery, 5ch Edition, Vol 1: Principles and Practice,
which is incorporated 5 herein by reference to the extent of teaching such

derivatives. yghoadRe&Fbodi ment of the present invention pbhewysr006/010859
pharmaceutically acceptable derivatives are salts, solvates, esters,

carbamat es and phosphate esters. |In another enbodi nent pharnaceutically
acceptabl e de&x2iivaH sratireges; sal ts, soI vat es and esters. In yet another

enbodi nment , plﬁ{r gH)tBS%H derl vatives are salts and esters,
ok g‘?‘i&

t I bl t |1
nown 1ot hos & SR PR ﬁ(@magc?ﬁb@%@miq@%fg:ﬁc“ﬁnd
organi ¢ aci ds, s(ﬂmz)@NmMapmﬂbﬁz)@N(R@)(&zﬂmmMR!@DHR%-NHI-G(—MNWR% aci d,

phosphor i Cs acgﬂtmﬂ?ﬁ?ﬁg §wggggpbﬁé@§%p et hane sul phonc acid, acetic acid,

mal i ¢ aci d, aric > lactic acid, oxalic aC|d succini c

aci d, fumari c Rads Beleqted fom an epiionalis sehstieitedG1d] 0 alkyh &Hz—@(@):ﬂﬂlz-,w

phenyl acetic acigmmnd-oppd f(tHf-O?@ NIR aggngumg& R (m)@ggm i n?/lentl on
may be in the formo ed a ca
acgeptalble salt. %&Iﬁﬁg i’\%ﬁ%ﬂ 2102 r&@ 6@238%80}&& (S%QV&'I . )Iéharm
Sci., 1977, 6@ ahdRQy arbymicpaideytly selqirdratreach utowrehcatan hydiogen, €3l 1) may be
readi | rngpare oprJ ate. The
salt may preci p"a%? SRR SVl el SRR R AR E . Tay be
recovered by evaiystoalenyl-G1-1o8kyls syl emiCi.- mdk%b@@pﬁwh){lle?f%éd@pnabﬂ@,sal ts
of conpounds of fe@érawcac(drbhmmwmbﬂoyammay,mmmmomhewm@eutl cal l'y

moi ety Sui tabl evshEIbATEPLart PonRbr ARt o Ra e B B8 R B oun o

those skilled i wn&b@nacbawlﬂmhemb Hﬂ@h@d foah a0 ﬁhé&ﬁlbdrétﬁolﬁﬂ)hhlhz subgfhedi um and
guat er nar y -anmoni um f!lﬂefﬁ ons. -~ ski ll.e n| c

f
chenistry %n 1l dppr & rglgtrﬂ%doman WH%?HF‘@%%%%I%%Q&E‘gﬁgﬁ?% bl exes

wi t h sol vents i mitwhgatortshify; are reacted or fromwhich they are precipitated
or crystalli ze@lsﬁﬁﬁegerg@qgloeﬂqs (eg ydmmﬂ@ ?Gycl@eﬂltﬂﬂkﬁ%ryl aslasesl herein,

the t | vat db
h S0l ute (in th azk:rln‘@éﬁemﬁetsme@fi%bmﬁg& KAEPREE By PR to 1Rl eor )
and a solvent. SueRtys ahd ¥hé8infeach dthRestWidiaRs, Atluling hiyiveged, nRl bemy not

interfereqgith t oghlglgghm{eda&mvllstﬂiérg&egyhe solute. Exanples of suitable
sol vents |ncIu

met hahgl ,“ et hano ac id, Preferably the
sol vent used is &Fi® %B&iﬁh@é‘l@#@ﬁlq@‘“%@&%l"é CZ‘%MQ%(Aﬁxanpl es of
sui tabl e phar rIQeMyde@ehw 36 akpl, |7ecyﬁlbhﬂt NCs_7 syelodikglalial,ewyl, #0409 and
aceti ¢ aci d. oSy fireLerabl YothGe o33, YR PRAGLENAS N, ATLHSRARS] 01 B
moiety, and wherein each of these moieties, excluding hydrogen, may be
25 optionally substituted;
Rp» is hydrogen, C1.1¢ atkyl, C3.7 cycloalkyl, C3.7 cycloalkylalkyl, aryl, arylCy.1¢
( alkyl, heteroaryl, heteroarylCy.1¢ alkyl, heterocyclic, or a heterocyclylCq_1g alkyl
moiety, and wherein these moieties, excluding hydrogen, may be optionaily

substituted; or
30 wherein Rp» is the moiety (CR19R20)tX1(CR10R20)qC(A1)(A2)(A3);

A is an optionally substituted Cq.1¢ alkyl, heterocyclic, heterocyelic Cy.1¢ alkyl,
heteroaryl, heteroaryl Cy.1¢ alkyl, aryl, or aryl Cy.1¢ alkyl;
Ay is an optionally substituted C1.1¢ alkyl, heterocyelic, heterocyclic Cy.1¢ alkyl,
heteroaryl, heteroaryl Cq.1¢ alkyl, aryl, or aryl Cy.10 alkyl;
35  Ajgishydrogen or is an optionally substituted Cq.1¢ alkyl;
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solvent used is water. A conplex with water is known as a "hydrate".
Sol vates of the conpound of the invention are within the scope of the
i nvention. Conpounds of Forrmula (I1) are represented by the structure: 5

Pox Rx G CWP? 55 CQN I 11 1 Oe N Cz. S(O)nﬂgéc%sa_{ﬂﬂl%ﬁ

Ni Cz. S(O nR9 3 (Ha) wherein GL is CH2 or
nitrogen; 10 Rx is chloro, brono, iodo, or OS(O2CF3; Rgis a d-10 al kyl;
mis 0, or an Ryseddrigeleyings.z cyelbalkylo€3 g cydoalkyl 0331 slkd, €L, 441G ky! , C3-7

cycl oal kyl, C3-7 C Tyl roaryl,
het er oaryl Cl 10 %I #&&b@tpg&%ﬁr ﬁ Ihfé%%elp ;II:III)%&%LI SﬁIhII Ifllomééfrmi ety,
and wher ei n eachmofety, Iamiswhemmaac}edth@y nmtmpmmhabptwrmujamhstmﬁdd The

opti onal substR4a:ﬁ1rR1Ss,afr@éachh@i%dﬁﬁﬂﬁe}éc&de‘mﬁsh}deégeﬂe@1 gkl Chof conpounds

f F I I I d hi I th
erbodi mont 5 Ry 1 SOSISHEERG R b RBLEP A 188, o Gt her
enbodi nent mis h@tem%cf@&-;; alkahhetapanybmheyerwﬂitﬂ*u atkgbimpietynghd $hareidef | ned
inF I 1 th hl

i one'sd (ISR LB el R BB 5
25 Conpounds of Re.amlm qu pr ‘éiﬁléthﬁél&%’éwblﬁb they argyattashed forppa optignglly | x G

/S O C N N %bstlt%ehhw‘IerdcgéﬁIc ring dfs thY7Bicibert, hchiring optlodaly bt b 1 1) OF
(i a) er e(IcI~I tional heteroatom selected ﬁom oxygen, sulfur or nitrogen;

Rg’ is independently selected at each occurrence from hydrogen, or C1-4 alkyl;
R0 and Ry are independently selected from hydrogen or C1-4alkyl;

Rj¢q’ is independently selected at each occurrence from hydrogen or C1-galkyl;
R11 is independently selected from hydrogen or C1-4alkyl;

15 1’ is independently selected at each occurrence from 0 or an integer having a value of
i to 10,
m is independentty selected at each occurrence from 0 or an integer having a value of
1or2;
q is 0 or an integer having a value of 1 to 10;
20 q’is 0, or an integer having a vatue of 1 t0 6; or
t is an integer having a value of 2 to 6.

Suitably, Rx is chloro, bromo, iodo, or O-S{0),CF3. In an embodiment of the
invention, Rx is chloro.
25 The X term moieties and their substituent groups, etc. are as defined herein for
compounds of Formula (D).

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

; !
C C.. C C,.
G'II/I‘I\I?I G:,Z"/"s/‘l\l/\a\]
C C C C
0% 7‘1?18 N~ 2~(0)mRg 0% T\I?IE N 2 s(0)mRg
Rq V) or Ra (IVa)
30  wherein
G1 is CHp or NH:
(32 is CH or nitrogen;
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1
S S S PO S S S ———

WD 2006/ 104917 PCT(US20061010859 & is CH or nitrogen; Rx is chloro, brono,
iodo, or OS(O2CF3: Xis R2, OR?', S(OjR2'", (CH2)n'N(R11) S(O nR2' ,

(CHR2)N' N(R1)CO R, (CH2)n'NR4R14, or (CH2)n'N(R2')(R2"), or
N(RlO')-Rh-NI—I—C%fN: NRgRg'; 5 Xl is N(R 1), 0, S(Om _or CRIOR20; Rh is
sel ected fromAHEH¥ Enal iy substituted Cl-10 al kyl, - CHp PERES2( 410859
-CH2- O- CH2-, -CH2-C(O N(R10'")CH2-CH2-, -CH2-N(R10')C(O CH2-,

- CH2- CH( OR10") = - e, ) - -~ Rg and Rq'
are i ndependerﬁlﬁyﬁleﬂseggt%le@( %ﬁe?a%alémcé%ert?ren %%1%8%9%1%@r¥%%% 10
al kyl, C3_7cycl o#lkyt andS2:16pEiya%) keferenyhiGn o ikensiohereresrsl G g alynyl, C 5. 7
cycl oal kenyl - C 1g%_QOlkmyl,cﬁ[§QLm AkgtlyGinoidty, hich moi&iek efRde\ption@ier oaryl d - 10
al kyl, heterocycli¢, qQr a heterocyclylCl-10 al kyl noiety, wherein all of
the noieties, e%@ﬁ’#&ﬁ_eag hydrogen, are optionally substituted, or Rq and Rq'
t oget her widt h Rgie an apliongle puttstitopd Chig #lkyl; are attached forma 5 to 7
menber ed opti qQpal ' ituted,.15 rin ich ring may contain an

addi ti onal he %%odar%q]g% ggg]i}}eov 'S 68%\?’ jtrogen or sulfur; R2is
hydr ogen, C1- 16 8PRsi-10 7 B EapliVh ,3Q§X#°@lf¥ll"8hllﬂk9m%i]b Ryl AAE 1410

aryl C1-10 al kyl alkyicheteroaty); hetetvaty®C pag Wik, hétbroaydiiglor a helerRicpayIch (G allgt @
het erocycl y1C1- 10 al kyl i et a]gtd wherej n each of these noieties,

excl udi ng hydr og@RIeHHAY Waersin %ﬁ‘%? Rese mpicticp 81y f cBMenaly sybstifudeds he noi ety
( CRLOR20) q'0X1( CRLOR20) gC( Al ) (A2) (A3), or C(Al)(A2)(A3): R2' is hydrogen,

Cl1-10 al kyl, C3-7 Kk 7 | kyl-al kyl .. | . aryld.-10 al kyl,
heteroaryl, hetero ry%"%‘?hié}%ﬁ‘%afe suﬁéétﬁ%t?@g%ﬁéqfﬁg&ﬁgpmiﬁ%%mo ﬁ cqul d-10

al kyl  noi et y,Foamala\{)e lreone eateidimdnt,t Rydsaen optivedllyasibstituted el achdiyrebirdgen, may

be-25 opti onal thtuted.. R2: s hydrogen, Cl-10 al kyl, C3-7 cycl oal kyl,
Cﬁ_? cycl oal ky'*néf ﬁr;eﬁ%:f‘abﬁ%fop&p%%@spﬁﬁlt&'t%#ggﬁ het eroaryl, heteroaryl C1-10

al kyl , heterocycl i dp aggthey embodimenyB § il @thyi Onal fugher embodisept, naisd autfer ei n

t hese noi gt5i es, excl udi ng hydrogen, nay be optionally substituted; or 30

wherein R2" is the iety. (CRLOR20) 1 Xl (CRLOR20 A (A3); Al is an
optionally substi tﬁg’o OE}l/dSl‘gié?PR F‘&ﬁ@%&%"é%ﬁ% g%?é%‘é‘ﬁ%%ycl ic Cl-10 al kyl,
het eroaryl, heteroaryl Cl-10 al kyl, aryl, or aryl Cl-10 alkyl; A2 is an
optionally substituted Cl1-10 al ky®, Reterocyclic, heterocyclic Cl1-10 al kyl,

heteroaryl, heteroaryl Cl-10 alk |, or aryl Cl-10 alkyl; 35 A3 is
hydrogen or is an optionally substi Fut}d Cl1-10 al kyl;
o N8
Ro W)
wherein

20  Ryis chloro, bromo, iodo, O-S(O)>CF3; and
Rgisa Cj.10 alkyl.

( In one embodiment of the invention, Ry is bromo, iodo, or O-§(0);CF3.
In another embodiment of the invention, Rg is methyl.
25
The general preparation of analogs around the pyﬁdo[2,3-d]15yﬁmidin-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 hersin.
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-triflnoroethyl)-
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-34 WO 2006/ 104917 PCTI US2006/ 010859 R3 is a Cl1-10 al kyl, C3-7 cycl oal kyl,
C3-7 cycloal kyl C1-10 al kyl, aryl, aryld-10 al kyl, heteroaryl,

het eroaryl C1-10 al kyl, heterocyclic or a heterocyclylCl-10 al kyl noiety,
and wherein A& byoRhos p,ese noi eties may be optionally subsgpd : and R14
are each mdepengent%y sel ected from hydrogen, Cl-10 al ky?llj @f‘ﬂgml@éw
cycloal kyl, C3-7 cycloal kyl C1_4al kyl, aryl, aryl-Cl-4 alkyl, heterocyclic,

heterocylic Cl(nﬂth@ky&fbonﬁﬁieﬁfwbpma@ obat a5paERY bgeﬁisﬂcw&sl%nmmet y, and

wherein each o etie d ydr onal |
subst:tuted, ¥4€§ %a%gl I ingéé@u Iﬂﬁh? n?ﬁp 1?#%%éﬁzﬁﬁh%WP are
attached for msach ss@-chiorapdrgxybsudzdd adidi(re-CPBA) grehts;pompound thﬂuﬁ 1szfo]ﬂaiweﬂ
menbers, whi CfosPE%hRBB'o?@% biﬁSQg%x?hRﬁ a"éﬁi gﬁi’hét*y sefect g % REiAm sel ect ed

from oxygen, ur or nitroge I'S |n at” each

occur r ence 5 r dRistein Jgdhis scheme; spbstitution af th & BOS&tHH“ RIemapsirated yapaamt | y
sel ected fr omthyis}hi@gedsmp:runﬁu- @alléﬁﬁth (B3 hPedidted Sumemﬁu&empmgs@efoe@t ed at each

nyar ogen o CEOBRPR a8l ert S yiariBhn gV b BERGRT Ao b ARUTERFCrce

fromO or an nncbg@m having a value of iito0l0; mis |ndependently sel ect ed
at each occurrence fromO or an integer having a value of 1 or 2; gis 0 or
an integer having a value of Ito 10; 20 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. Suitably, Rx
is chloro, brono, iodo, or O S(0O 2CF3. In an enbodi nent of the invention,
Rx is chloro. 25 The X termnoieties and their substituent groups, etc. are
as defined herein for conpounds of Formula (1). Compounds of Fornula (1V)
are represented by the structure: 1' 1' G7/l1~ GGAUAN &~C Ca N1 11 1 1 11
GCC~. 18 NCz.S(OnMRg O N8 NNCz.S(OnRg R (IV) or 8 (IvVa) 30 wherein G is
CH2 or NHH & is CH or nitrogen;
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-35 WD 2006/ 104917 PCT/ US2006/ 010559 RI is R is an aryl, aryl C2-10 al kyl,
heteroaryl, heteroaryl C2-10 al kyl; aryl C2-10 al kenyl, aryl C2-10 al kynyl,
het eroaryl C2-10 al kenyl , heteroaryl C2-10 al kynyl, C2_10al kenyl, or C2-10
al kynyl noi ety WOMPEHINGI et i es may be optionally substituted: 5 is an
optionally substituted Cl-10 alkyl; in is O or an integer hB@T’Hﬁzoﬂﬁ‘éG&ﬁal ue
of 1 or 2; R3is a Cl-10 alkyl, C3_7 cycloal kyl, C3-7 cycl oal kyl C1-10
alkyl, aryl, arylCl-10 alkyl, heteroaryl, heteroaryl Cl1-10 al kyl,

het erocyclic t yclyl C1-10 alkyl noiety, and wherein each of these
noi eti es may gghﬁ%ﬁolﬁ&ﬁfy substituted. 10 Suitably R and R3 are
substituted as defined herein for corrpounds of Formula (I1). In one

enbodi nment , % 088&4,; }tl tutedaryl or heteroaryl flng, -
preferably an %ﬁ na y sdb édgmln am@P%r:Hze;erN Rg is

methyl. In a enbegh ﬁm:nﬁaNHl ni Ry N E!Qé,,rwl a (V)
are represente&‘ bWt formula: ORy H} ™ jCIl N~8 Rg M V\herginizo Ry is
chl oro, brono, d'Ry O S(O 2CF3; and RgQalg a C1-10 al kyl. |/ oBe enbodi nent
of the inventi on is brono, iodo, or (O 2CF3. I n anot her |emapdi ment
of the invention, Rg is nethyl. 25 T|Ia1e general preparation of andamsgs around
the pyrido[2, 3-d] pyri mdin-7-one late is shown in the Scheidgs, Schenes
1to 4 below While a particul ar/ Rula with particular substi uent groups
i s shown herein, e.g. Ry as mey rf’l‘@; ShEQBaKESs chl or o, PTHE Yynt hesi s
is applicable to all formlas and; al St nt roup bed
herein. The synthesis described H&rein, Sch Ptrrggh dlgxaneqrfa%rstgrtﬁiwth ’5{14 6- Ry
suEsti t ut ed- 2- net hyl sul f anyl - pyri m di ne- 5- car boxal dehyde (1), ssugh %es
described jn Formula M Treatnment of 1, Schenme 1, with an optionally

substi t ut aniline in the

Scheme 2; Route 2

10
o o cl
H \N 1} RSNHZ' CHCIS - e | '\.N m'CPBA CHZCIZ mN
LA 2) Ac,0, DMF 07 N Nél\ A ,o
Ci N ? s I ?
1 Rs 2 Ra 3
R,NH,
R, DMF
! l R{B(OH),, K,CO Ay
\ 07 N N/J\NH —_— B
) ] ] . o =
R R Pd(PPhy),, dioxane-water l}! N~ TNH
: I
5 Ry R,
4
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presence of an olefin form ng agent, such as bis(2,2,2-trifluoroethyl) -36

WO 2006/ 104917 PCTI US20061010859 ( net hoxycar bonyl net hyl ) - phosphonate or an

acyl ating agent, such as acetic acid anhydride affords the

pyrido[ 2, 3- d] pts 2008/fbasx77- one, 2. Oxidation of 2 with a perggjgs Ooﬁ%iggggas
3-chl oroper oxybenzoi ¢ acid (m CPBA) yields conpound 3. This is 2fol | owed
substitution of 3 in C2 position with a suitable X noiety as described in
Formula 5 (1) ISek@hé3: RéutéBi s schene, substitution of the C2 position is
demonstrated with serinol to furnish conpound 4. Palladium (0) nediated
Suzuki cross-coupling affords conpound 5. Qrher cross coupling geactions

known in the artomay al so be suitable for¢ use herein. -37 WO 2006/ 104917
PCTI US2006/ 010 Src h MRS OGH P HRTHCE:): 1 r%@l REOD. €OEH2 PO( z HN/
A N m CPBA, CH2C WU #2351 2 |
R3NHz R, yJ DWF %L N RN RiBCOH)‘éKﬁ'oo thh G e s E ) 4,

di oxane-water NNH B R3 Rz 4 S Sché& Tep,2: Route 2 10 ou CF“ }1 yl !~

1) R3NH2, CHCI3 N mCPBA, CHzClz / IN HCI"N~ 2) AC20, OMF 0 N N fgﬂ% R3

5 Scheme 4: Route 4

1 1
a
ALK 1) RyNH,, CHCI, f\,%N R,B{OH),, K,CO, f\/[%\
L L - A , o 0P NN
o N

2) Ac,0, DMF o} r!q N ?Pd(PPhs)q, dioxane-water | -?
R, Ry
2 6 | mCPBA
CH,Cl,
Ry
- =N RoNH, \
P D
0 r;s N ITIH
Ry R
5 : 7

In Routes 1 & 3; Schemes 1 & 3, Compound 1 to Compound 2, while the
10 olefin forming reagent Bis(2,2,2-irifluoroethyl)(inethoxycarbonylmethyl)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)-
15  acetic acid methy! 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,
20  diisopropyl ethyl amine, or pyrrolidone, or combinations thereof.
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2 RRNH2 R DMWF N R36(CFI)2K2C008 d O NI, N ~ ( IRx Pd(PPh3)4,

di oxane-water 0 NN NH Ra 5 R3 R2 4 -38 WD 2006/ 104917 PCTI US2006/ 010859
Schenme 3: Route 3 C1 R, OC MOCOCH POOOCH CF HI z 3)z / IN R B(OH)z,
KZCB N C~Swiotadti0ldilr, R3NH2 O R 1 N~ i Pd(PPh3)4, di oxapervedosgoiidsea N~ 1
326 MCPBA CH2C2 RL1 RNH, N ONNN\HDW pi ~O RB5RZ RB375
Schene 4: Route 4t ' ¢l HI N1) RNHz, CHC, ~N R B(OH 2, K208 'N 2)
Ac201 DMF 0 R3 R Nusthpg pvbidh thedeactipn gehemewa sleorwrOn§chier@k 1 NndScheme3 1 2 6 1

m CPBA  CH, Cl @ilizE tehbigdPturah adh solvent, it is recognized that suitable alternative organic

solvents can be used. Such solvents include, but are not limited to chloroform,
methylene chloride, acetonitrile, toluene, DMF, or n-methylpyrrolidine, or
5 combinations thereof. |
The reaction temperature of this particular step in the reaction scheme can be
varied from room temperature to > 100 °C, i.e. reflux temperature of the solvent.
Alternatively, this reaction process step may be performed under suitable microwave
conditions.
i0 In Routes 2 & 4, Schemes 2 & 4, Compound 1 to Compound 2, while the
reagent acetic anhydride is shown, this reagent can be replaced with acetyl chloride, or
any other suitably acylating reagent.
Further, while the reaction scheme as shown in Scheme 2 and Scheme 4
utilizes chloroform as a solvent, it is recognized that suitable alternative organic
15  solvents can be used. Such solvents include, but are not limited to tetrahydrofuran,
methylene chloride, acetonitrile, toluene, DMF, n-methylpyrrolidine, or dioxane, or
combinations thereof.
The reaction temperature of this particular step in the reaction scheme can be
varied from room temperature to > 100 °C, i.e. reflux temperature of the solvent,
20  Alternatively, this reaction process step may be performed under suitable microwave
conditions.
In Routes 1 & 2; Schemes 1 & 2, Compound 2 to Compound 3, or for Routes
3 & 4, Schemes 3 & 4, Compound 6 to Compound 7, while the oxidizing reagent 3-
chloroperoxybenzoic acid (-cPBA) is used, alternative reagents, include but are not
25  limited to hydrogen peroxide, sodium periodinate, potassium periodinate, Oxone,
) 0s04, catalytic tertiary amine N-oxide, peracids, 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 (H2O7), and
inorganic peroxides, potassium and zinc permanganate, potassium persulfate. It is
30 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.
35 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,

-4() -



ON N-NH DWW OX~SOO R3 5 Rz R3 In Routes 1 & 3; Schenes 1 & 3, Conpound 1

to Conpound 2, while the 10 olefin form ng reagent

Bis(2,2,2-trifluoroethyl)(nethoxycarbonyl nmet hyl ) phosphonate is used,

alternative Gyghdkabdopn reagents, include, but are not |I%&.ﬁ%260@/0ﬁh@(2 2, 2-

trifluoroethyl)-(ethoxycarbonyl net hyl)phosphonat e,

Bis(2,2,2-trifluoroethyl)- (isopropoxycarbonyl nethyl)phosphonat e,

E Di et hoxy phospliB,ra¢éthnigiletdicxane,iod DRESDYdr com;éinaﬁons ﬂlerr.(aof Tﬁls reelxctxon ste % hor yl)
Dii sopr opoxy er Di phenyl oxy- phosphory
15 acetic aci ﬁ%@?fﬁ&nd&@t‘%&&%&%%ﬁ ?ﬁ%g"oﬁ{s{?ﬂ% gufr%,l) acetlc acid ethyl ester,

(Di i sopropoxy- phosphoryl)-acetic aci d et hyI ester,

g huomelnxl gxy phosphﬁtnblu}esgm Sﬁlgegﬂéd 1%1(3?3&&1@? tg\g&hip%uﬁdu%ﬁ&%dg?g as
al ternati vesh bggézs“ gnﬂe"l“?‘? ‘g%e Hqug%l ’et}}e ’E"B"W‘rq" eﬂ%"f

di i sopropyl ety alematiecly be rqp}aced)mﬂiother subteble anibideat ioogaaictbweenf which 39 WO
2006/ 104917 Pcaiqug ol A shown
in Schene 1 an %ema&%%qﬁgﬁoglgg% ‘\@i ?l h%gﬁoggggédstgl ver’i?l(-‘ae lﬂg’tl‘%%
recogni zed t hathlasiget wstoee,atp@t@mﬁd@,.tvl@er@s gldenoionns aimesni-pyeeliding oudieyanesuch
sol vent s i ncl ugdeomBitatigdsehdtedr. | i mted to chloroform nethyl ene chlori de,
acetonitri)e, toluepe,, DMF,  or n-nethyl pyrrolidine conbi.nat i qns

t hereof . The react ?@#?@Hf@?‘é"t ﬁ?%mﬁp‘%/?f“éu‘ﬁ%‘ht f&?}?&?ﬂpﬁ eﬁ?ﬁﬁﬁ@ ¢’é:§ct i on
schene can be reflex tenqbefahmmfthemltrmﬂpﬁltamm&ly, thigred@dn@rodessester oy hix
tenperature of, 4. his reaction process step nay
be perforned upnd§r swt eta%%gﬁmgﬂ\;éé%ggn ?%lons 10 In Routes 2 & 4,
Schemes 2 & 4, Conpound 1 to Conpound 2, while the reagent acetic anhydride.

i's shown, this reagﬂmoueearl&e saﬁh@@m;wcc HM'toC'ah@bmde 08 for RaiifesOt her

sui tably | af i rea t r rea |on s as shown in
Schene 2 2@/ ?ﬂ’g%gelﬁ‘egﬁg ???3%“ @%t&é’m F%?PH?‘% Qerggll ﬁ? 3o cognl zed
t hat suitabl e coupled tmwlberouwg&msmelaoaﬁbmenmsw@anrthecms@@onmwrgmbvent S

i nclude, but  af.er ek drdd §tﬁfha¥@3&zﬁﬂ&ﬁ§l g]%ﬁﬁlﬁﬂms "J!‘h“e&é‘ﬁéh&i’b‘ﬁ cbidifédsde,

acetonitrile, toluene I ne
conbi nati ons tH&izeapallagim F@Q@fﬁta %‘ﬁgf‘%%g@?‘%(mﬂhénﬂ?hoﬁmlg‘gbgﬂﬁ}% Ophighe i n
the reaction siebbsem shanbeprovideigest fieldsof sither conripend s ot 6. The zadith C, i . e.
reflux tenper ac%oﬂaﬁo mgj‘ﬁe ﬁ«%%ﬁ&% Fen?p%rd%r% %] DRt YRP¥; by Ilafing RARJYAPT OCESS
step maybe pertor urrder ~ sui tabl'e *m cr owave

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°-
25  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
30  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 Formula (II1) as
described herein, were unable to be synthesized following those procedures. The
35  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-
dlpyrimidin-7-one pharmacophore. These substituents may be introduced to this
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conditions. In Routes | & 2; Schenmes 1 & 2, Conpound 2 to Conpound 3, or for

Routes 3 & 4, Schenmes 3 & 4, Conpound 6 to Conpound 7, while the oxidizing

reagent 3- chl oroperoxybenzoic acid (mcPBA) is used, alternative reagents,

i ncl ude but woeosdleasd? | i mted to hydrogen peroxide, sodipmypshidadosiat e,

pot assi um peri odi nate, Oxone, 0s04, catalytic tertiary am ne N oxide,

peracids, such as aryl peracids, i.e. perbenzoic and the aforenentioned

m cPBA, or algoyitiperfaiiispyride|Z3eipypieati s poheplagmacophote ipaibtitnfel withacet i ¢

aci d. 0Xygen o, 04808 e A APIE RERENL H6So SN bl i3l inuthas hifor gani C
SIum and zi e pernﬁ ganat e .atass p I'Tate.

per oxi des, potas I um persu It is 30

recogni zed t Paevieusty bren gyailgbleaging the reagtiop eongitensian s¢t Sorth WaVOH/Q§9083.s0di um
tungstate, aceti c gkt & poséible Y hlodBRI Mk RIGAIIBmpbinds Bsihg Bgib&gs that the
oxi dat i on pr Oﬁe%sﬁ i.n fact ¥ ghd CorrpounctihB ?.r O@[ﬁgqﬂ{é? 7’t' hut may al so
resul t i not hd RORIEItHY ARG e dhere Feactoppathidys fggin 15 AOHHY FRRBUIEEe i xt ur es
t hereof . 35 Tedds andtwonalerersyefor combinatoralhemistrgt with varicukh 81 sRhendiRics with

net hyl ene  chlphidesas the solvent, may use alternative organic solvents
other than prinary amnes or_ alcohols which include, but are not limted to

chl orof orm  acet oelothorpspectyd theonyatien iouBecesPETAUS X00HPBIGSS Formuylyr,

acet gm tri lje,(I)CHg G&?ﬁ@gle%”m,?fg@ co@r[prﬁéﬁ?éhd?ﬁg'aQ?&pbﬁlﬂ{&‘@Brﬁ?b%Hl}ﬁ%C'[z io g ﬁ tep
my e C uc abou O roomie rature. n oul.eS ; cnenes
1% 2. Colpouisiineg et i G5 s co R OB ATHORONS s 3 & 4
Conpound 7 t ceGoogrgdbondnis, acitdne thedraotiespondink beronicafcidsters, mith aaduitableat i vel y be

repl aced wt i I i : ] S not
contain a nuzhag(%&p1 [ |°§*,w\2ﬁ‘?8§el?%??ﬁﬂ%@y‘§lﬁ’? %gl?%{h%g?()*]?{%%gn %@fo%%é,t%ngt hyl ene
ctrl ori de, acdi#sanderstandaSupnkd corditionsne, chl orof orm n-net hyl - pyrrol i di ne,
ok.di oxane, or cEuRhbIRtheRFbéaIcRckds, HefbrddtyborbRidREINS o HeirSdotsjatiag
conduct ed1 at roomteﬁﬁrg%rat u;lg _bo >, 100, C,_ | &; r.efﬁlirax tten‘g %@iﬁ%of t he
sol vent . 1Al t FORGRHS Gl Ssters ATeK, -aropicacid oF op Ky borqrig acidl estepye. SE%—,‘ d under
sui tabl e m crRy@eCropalltyts,@ns. In Routes 1 & 2, Schenmes 1 & 2, Conpound 4 to
Conpound 5, or for Routes 15 3-4, Schenes—?-é Qﬁg@pound 2 to Conpound 6
wherei n Conpound 2 or 4 are coupl gﬂ_t_o%’ary F Faci ds, het er oar yl bor oni c
acids or the correspondi ng boronic acid™gsters under standard Suzuki
coupling conditions. These reaction conditigons wutilize_ a palladium

catal yst, such as WheremRisR tos igshidzos phérdissd i cpmpeungs ahfemiulad) kseinas been
shown to provinde igaoeieybiadigfvaRictofeio gonpound 5 or 6. The reaction

20 The coupling conditions include the use of appropriate solvents. These
solvents include, but are not limited to dioxane, THF, DMF, DMSO, NMP, acetone,
water, or a combination or a mixture thereof. Preferably, the solvent is THEF/H0, or

dioxane/Hp0.
The coupling conditions also include the presence of catalytic amount of
25  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).

T

The coupling reaction may or may not require the presence of a base. Suitable

bases include, but are not limited to NaHCO3, KHCO3, NagCO3, K2CO3, KOAc or
30  combination or mixture thereof. Preferably, the base is K9oCO3 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 & sealed reaction vessal and the internal

35  pressure can be varied from one atmosphere to 100 atmospheres.
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20 conditions maybe fromroomtenperature to about 250C, by heating in an
oil bath, or with mcrowave irradiation. |If desired, these Suzuki coupling
reactions may be run under mcrowave conditions. The aryl or heteroaryl
boroni ¢ aci d\ﬂfzoﬁéi §17i nternedi at es can be synthesized ep¢hgioidforbdse

pal | adi um cat al yzed coupling of an aryl halide and 4,4,4',4',5,5,5,5 25
octanet hyl -2, 2' -bi -1, 3, 2-di oxaborol ane or the transnetal ati on of an aryl

halide with a G igRadfl Gr@8@eatyl beroflic.acidR REtePtetMaiRestcmineHedg f ol | oned
by a trial kyl borate jethylborate) in a swtgble sol v?nt i ke THE

e.g. t

At o nat | vel y BoteR S iniiRs S Bt e TP Yo RSt BEP BRIt || 51 ng
aryl or hfalt envlahle and thayomi bupremglanyonﬂl'f'pingrprop@r mathods in, tholitertire known ]

t i - A uch as
S o e Tsoe t 5 HERIAM Sorialilind Bakipfbslens e QRabile BOMIEAEY D 20
1989, 62-68, Vhesdladigmsstabezad eoupling ptasyasyhatidepngif 4,454 5ehe’ss testagieyl- Usi ng
the reaction ppespdypesofBsldne@d tHelrahsfctaldion ER AL ANe: WA HBHIRRAB3, 1t
has been found that co ouncils of .For.mu gl k%‘) %S del%%l b§d( herein, were
inabl e to be S ARPRBIRsRerymigde Sllgvied B 2 nakyborgl (5 Bas ant
i nventi on pr oteatigdboiraie) iam saitdbde svdtent eThesd sobeentsanclyde, betsioz Bmitedrpounds  of
F I 1) heawy i i i t it th
ormula (1) hegyjopsp g%l{o%o%]ﬁﬂ‘d@}ﬁg]ﬁ Waleht Ui hefie i %sﬁ?ﬁf—ﬂﬁtﬁfgﬁ&f%} e

pyrido[2,3- d]pyrim ne armacophor é.. The'se “substituen may be
i nt r oduced0t octhes PMSQ.DMB bises, nonghyl-mielidisostieene.oBxeadivn t i on after the
pyri do[ 2, 3- d] ptipertinge car B Riripd BoARIE PO & 21005°Cs UbSEiiie@erahidof theinct i onal
groups at the ngtNS tgo iEi.on. t‘.l'hi S coar%i cul ar SUbSiBt ut i.on has, not
previ ously be&t&ra }515‘? e 3|}H§)m?ﬁé°nrpé%8§sls‘??%@’n%ﬁnf‘?ycﬁ? 536@%?13?18?‘?% in WO
02/ 059083. Whbtitablemicwways stadiation onglitivsha.c Ehils meficidrimay ormaypaeimeigingsi ng t he
process 5 i 11 uslddabRfloRGSAnd tholFRAAT brodsffo il 85 Garf BRI G ARbIMRKS0! 1 €5 11
its abl|lt¥ tﬁ optimze |eads and to ke arrays for conbi natori al
chemi st ry Pwi £#0 SRIFESR1, R2, and R3 substituents. Another aspect of the
invention is a process to make conpounds of Fornmula (1) as defined herein,
whi ch conprises re ] : I L), 0] f her ei n
with a coupling agg_%% é@g?dg%l? 1328? ﬁé gm egxﬁmga?é {Eg&ﬁgéﬁréﬂlg%?l%,sw%dr%%% MH&Q
het er oar y| bor &¥igensiichlly wferreddo ps ]&Iﬁ@@m&é@tﬁm&lbﬂmﬂhci d esters, with a
sui tabl e pall adi um cat & Cﬁ?O%b@)lrd a conpound of Forrmula (1). This
coupling process tgikes gpl a under’ standard Suzuki conditions. Suitably the
aryl boroni c acids, hetero@fyl boronic acids, or their corresponding 15
bor oni c a(ibd estershare Rl -boronic acid or an Rl-boronic acid ester; e.qg.
RI B(OH) 2, ““R1B( O CI*#%%i kyl )2, or

Ry and Rog are independently selected from hydrogen or Cy.4 alkyl;

r is an integer having a value of 2 to 6;
R is an optionally substituted phenyl, as defined according to Formula ().

25 Suitably, the phenyl ring is substituted by one or more times independently at
each ocourrence by halogen, C1-4 alkyl, halo-substituted-C1-4 alkyl, ¢yano, nitro,
(CR10R20)v'NRdRg’, (CR10R20)v’C(O)R12, SR35, S(O)R3, S(O)2RS5, or
(CR10R20}v’OR13, (CR10R20)vC(Z)NR4R14, (CR10R20)vC(Z)ORS,
(CR10R20)vCORg, (CR10R20)vC(O)H, SR5, S(O)R35, S(0)2R35, (CR10R20)vORS,

30 ZCZ)R11, N(R10)C(Z)R11, N(R10")S(0)2R7, CIZ)NR10°XCR10R20)vRD;
C(Z)O(CR10R20)vRp, N(R10°)C(Z)(CR10R20)vRb;
NR107)C(Z)N(R10°)(CR10R20)vRb; or N(R10*)OC(Z)(CR10R20)vRb; and wherein
Rgris 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, heteroarylCy.4

35 alkyl, heterocyclyl, heterocyclylC1-4 alkyl, (CR10R20)vOR7,

(CR10R20)v8(O)mR7, (CR10R20)v N(R10")S(0)2R7, or (CR10R20)yvNR4R14;
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/ 0 (CRIOR20)r R1-BOO wherein Rl, R10, and R20 is as defined for conpounds
of Fornmula (1) herein; and r is an integer having a value of 2 to 6. 20 The
coupling conditions include the use of appropriate solvents. These solvents
i ncl ude, but vaymosioel7i m ted to di oxane, THF, DVF, DVSO MYRusa8&619459,

water, or a conbination or a mxture thereof. Preferably, the solvent is
THF/ H20, or di oxane/ H20. The coupling conditions also include the presence

of catalytic amamhwhcrbmzth'e agyl, atylalky, tdodrilobeteroatybalirgltsayi beaptiggallybut  not
limted to tetr phenyl phosphi ne)- pal | adi um (0), PdCl2, Pd(OAc) 2,
&

(CH3CN) 2PdC12

bi s(di phenyl pﬁb ’%ri%%%?e}%?’ﬂ FReF &3P A0 - ol c¥ipl i ng

reacti on may or amﬂ@pmgﬁlkylehpmrpay}, hetepproiGnegalbyfl, bettracelic Sitiat abl e bases

i ncl ude, byt ar rg;{q%,

conbi nati on or %egﬁt&r(gﬂt@ e@%é%ﬁ Pre era{%}i y, t ee aglfaﬁgigd %@mﬁ@‘éﬁ The
coupling reacti ontiomally substibedaot require heating. The heating can be
carried out vmalancaRasegeuhaﬂn@ddpeﬂmmyQaiecmdcﬁ@mmmogdhremaan rt$3 and tpe

t enperature can e re refiux

t enper at ure of A agalc?ﬁ C%I%I@O%Iﬁyﬂg ﬂi&i{g& W&b&}?ot require a
seal edhreactl ognmﬁmbvh&hdhéﬁ't@ehﬁﬁcﬁémhn 312/ 1@321118?%%&1@1@&}1@& %cggl r%r? one
at nospherg,to e
aryl or g(%er oa%@ﬁ%@%ﬁ%g a@hlé:h \é\%’ ?’ﬁ?“g?‘lﬂ%%ﬁ %@?n@ AWHMRg the RL
moi ety, used i nSElRgeEEIRIERYEGupIINGr NBQb eRbITScTRENhoRd o Ravmotstesciiitler ci al | y
avai |l abl e and t heyCranlkh qgtgge]beldiy]b%q;hydlmﬂkyh@Laran@granﬂﬂth@dl Ry4t he

literature known 10 t.hose w th propriate training. Exanples of these
thods i ncl ude SYBised HBR a‘leloﬁlf”éat!llyﬁu‘?%mﬁ%ﬂ | adi um catal yzed coupling of an

aryl halide aRd 154@14-6ﬁ1ky14ary5ﬁlﬁd@l-6ﬁkylob€tt@:n€5t0hy,Ihetemcﬂdylﬁlf.aalkylz}memmabor ol ane
or the transnet r e.g.
Sopr opy! magnes Cuy BeaiCls By Hid MRt Sadl detcl (RpLoABGy bd GRkRRy
tri et hyl bor at e) shpstitutedii t abl e sol vent. These sol vents include, but not
li mi ted to Cmgﬁhadepeﬂdemﬂgafsélemd SH3HNbcchesice fom %gem«xlamelkyehml et her,

erts DUt et il O BRS iiclusBp eI g Esl S

di oxane. The reacti
reflux tenper at gydoalkyltCies 2lkml, Gémcycmaﬂcemyhdfﬁ yeicipalkenyl e alkyh aml pr ocess

step may of MRy AR RIRE HeRESR, 155?&8513/16‘31% &lﬁﬁ'l’i‘etéfb:%fcﬁ){"%\f% Hefefcﬁ‘:?&l?lmon

conditions. This reictl on eéal e i on vessal

and the int er nat4 3R EOIRS agg%"hﬁ@lﬁﬁeé’ﬁo‘?tf'eén‘?xﬁﬁgm&t Wagog%ﬂ@yt

optionally substituted independently at each occurrence;
Rg is independently selected at each occurrence from hydrogen, or C1.4 alkyl;

)

m is independently selected at each occurrence from O or an integer having a value of
25 lor2;
: v is independently selected at each occurrence from 0, or an integer having a value of
(\, 1to 2.
v’ is independently selected at each occurrence from O or an integer having a value of

lor2;
30 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

35 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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15 100 at nospheres, One enbodi nent of the inventionare the aryl boronic acids
and esters which are generically referred to as RIB(OH)2, R1B(O Cl-4
al kyl)2, or (CRIOR20)r R1-BOO 20 wherein R10 and R20 are independently

sel ected fromywdipgpryor C -4 alkyl; r is an integer haydg, of 2
to 6; R is an optionally substitut ed phenyl, as defined \gccor%?%éhqégg

Formila (I). 25 Suitably, the phenyl ring is substituted by one or nore
ti mes i ndepend®iahdRas areeachindepsudendlyseletiyd hisacyemprr@ice Froal kydrogen or

hal o- substi tut ed I
hal ocsubst 1 L ut edcgl g il &mo?%mf@(agu fifbto Or&@&%@&@ﬁg which they

( CRLOR20) vC( 2) NRamitach(ed:m m@mvmqm&bsnm@ﬁdm@mm mgmhmzo) vC(O H,

SRS, S(OR5, S 14 CRLAEC) A
N( RLO" §s% 0)52R7(0L£5 N(Rio' )(mlomo)vmt%ﬁ%ﬁ%%g)g%@”wm

N(RIO)C(Z)(CRJ.O 0')C(Z)N(R 0") (CRI OR20) vRb; or
N(R o' )OC(Z) (dR @F&i}fpm@nﬂm@mﬁ@t eac%a ocqgmen¢asfram hy@rp)geﬂ, Clipalkyls@bat i t ut ed
a4 al kyl, C24 alj I (s 7 | oal kenyl ,
S atﬁggx Cz,%g&yﬁil‘éi/ﬂk4 R {4 chefullfy Ql?e!lhbﬁletles@—}%b £ vy
het er ocycl yl Cl - ﬁ‘l“:( 18%03}‘?5&%2 B?W%%@ﬁﬂ?? ( CRIOR20) v
N(Rlo') S( O 2RRj mdﬂﬁﬁ&%ﬂépehmyéeleeté&at\éﬁlﬂ&ﬁﬁﬁérﬁé B 1ATdgeb 3006/4010559
and whereip, the ?ﬁ‘ﬂu aryl al kyl, heteroaryl, heteroaryl alkyl nay be

bt e

optionall subs d; Rbis hydrogen Cl1-10 al kyl, C3-7 cycl oal kyl, C3-7
cycl oal kyl C1- 71 0afsdpfependaptly selegtsd atieachmerweydnce fremdivdengsn or Gwaﬂwrw Cl-1d

al klyl N het ﬁrgqyplIsmdepéndam@ée&b@ﬂ@pea@hwﬁmﬂ& fadtnlsu dragvne@%/cl MWalkgh noi et esh
excl udl n r e, | O | a ' are eac
i ndependgnt I>/y @él B@@F‘ghﬁ%%&'iﬁggé °ﬂ8f1°u ﬁ%‘i‘*ﬁfﬂ f"éo%eh 5 3@911 !

c¥cl oal kyl C1_4al kybistituted Gihealiegl, Enah #Rknyl, ﬁhemihynymm d:)ratoallqyl tG3crgen V\:hl ch

t h | | 10 of 5
(o°h renoeth SR R ey LSOO gt o

sel ected from ox%@?ﬂﬁl@ ?te@WNﬂQQtEYOﬂMGIMBWé|hﬁtefW§°1ﬂd°%ﬂFF'derR“d’c Wel-éties
whi ch ~are Cl4 aélh?‘ mﬁh&&ﬁ?ﬂe@@lﬂﬁ?’éﬁg&su%l@&ﬂ%i&flﬁ&qéeﬁ}ﬁln% béogtlonyiy and the R4

and R14 «cyclize are optiona
substlm ed; and

R13 is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-
20 substituted C1-4 alkyl, C-4 alkenyl, Co-4 alkynyl, C3-7 cycloalkyl,
C3.7cycloalkylC1.4 alkyl, C5.7 cycloalkenyl, Cs.7cycloalkenyl C1-4 alkyl, aryl,
arylC1.4 alkyl, heteroaryl, heteroarylC1 -4 alkyl, heterocyclyl, or a heterocyclylC1.-
4 alkyl moiety, and wherein each of theése moieties, excluding hydrogen, may be
optionally substituted.
25
In one embodiment, the phenyl ring is substituted by
C(Z)N(R10")(CR10R20)v Rb, or N(R10°)C(Z)(CR10R20)vRb, and optionally
another substituent (R1°)g, and gis 1 or 2. Ry, is suitably as defined in Formula (I)
herein. Suitably, R1° is independently selected at each occurrence from halogen,
30  C1-4 alkyl, halo-substituted-C1.4 alkyl, cyano, nitro, (CR10R20)v’NRdR4’,
(CR10R20)v’C(O)R12, SR5, S(O)R5, S(O)2R5 or (CR10R20)v’OR13. Preferably
R7j- is independently selected at each occmrrence 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.
35 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 S-position. If an R1?
moiety is present, it is preferably in the 2-position, and R1” is independently selected
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R7 is d-6al kyl, aryl, aryld _6al kyl, heterocyclic, heterocyclyl d _6 alkyl,
heteroaryl, 15 or heteroaryl d _6al kyl; and wherein each of these nvieties
maybe optionally substituted; R8 is independently selected at each

occurrence fwamymiagen, Cl.4 al kyl, halo- substituted Cﬁcﬁv@iok&ldlossg'4
al kenyl, C2-4 al kynyl, C3_7 cycloal kyl, C3.7 cycI oal kyl Cl-4 al kyl,

cycl oal kenyl Cb. 7cyc| oal ke 20 aryl Cl .4 al kyl, B
heteroaryl, H&ERRALFFeACe Fo H{Jﬁwaﬂ%%&&éwﬂw Orélﬁloaemée@@@@nwa - 4 al kyl
moi ety, and VdniSrRicbr bitRSife. BeRkitBFthe 848 tsUbinBByydr Eﬁz&o-- ptyonal Iy
substituted | e}é@m{ b%s egft}%rseneﬁ 4 Mﬁigp %Zi )ebr?gent?y sel ect ed
at each occur f Wﬁtﬂgg@ Sxgr 4z YJWPTW n?"“FRi endently sel ected
at each occurmenmheﬁendiudﬁnﬂnﬂwphenmeggns dubstitmigd ane/ed tiere@fmes Apefbrably 2, V iS
Independerst I )&o%&irﬁéétb?q{ atanaeaths%d‘egéﬂd%ﬂ%eiéc&ma%acﬁ oc@firenBd E&%a@gé!d ng a

| ected, at each occurrence om0 or an

al ue of
Ynt gger haV| n(él é% L??@fo E’cﬁu@&% !§gﬁiﬁ’aﬁ9ﬂ“¢&zﬁ CRieRaeARdRddpendent | y
sel ected at &R 0ROV EE@RE,ISREYSIQREOHO)REr l@Rij@W ORG3, Premyebioal kyl ,
ST ey e ok Bl B e o o B RO o g1 o 00V
with the nit rlﬁ‘é@ﬁﬂ@mﬂh‘ Reledted atgach @Pﬂ@@ﬁé&oﬁrﬁma}kﬂ mn@lﬂssmﬁth}tllce‘d or
iggts; | tn gtg 2@1@@@%@1{ hCfludring oPEhrlnéréﬁeéber%r&ﬁiﬁp%%alo%bﬁﬁut&%ﬁ%fﬁ?k%?ﬁcﬁInf["‘lr loéen
and wherein & ﬁir} Eeleng]le éssphe@!}c HH’HWIJA’%{}T’]G ég‘ﬁ’l Zmethyipbenyhar| y
substit ut ed; ch%ﬁmngogfﬂum@gg@ RERIhEMAOOHLSHe Sshefyl. R4’ and R14 are each

|ndependently sel ected at each occurrence from hydrogen or C -4 al kyl, or
Rf. and R14' can cyclize together with the nitrogen to which they are
tached to f or m shmotipr iaspeal dfithsbettion it @dttsr poods emblks epounds ofhi ch

Opt'ona" |s |n Ie&f)(gaag dtHePs{?r?wH?& Ex%ts%% hg%tc&qgf)dr@rﬂf%ﬁﬂxgﬁ!g ul f‘” Or

5 NR9' %{@ ect ed each occtirren rom
al kyl , 024 A e@zn ntl g Ayl ordwtw ngﬁmomege@rmpwp%ergﬁmt@s Pres SR5

bei ng SNR4' Rtder org%ﬁ@'@ﬁﬁlcbedgéﬁts £68%h aintle &t € HRord 2 icr@s-S&dflinRpfbdandfR20 ar e
 ndependent | s £l.86h R0 12lio G35 o MRS 0 LTI LIS BlmGhind o 10 a1 k1
Formula (I).
20 This coupling reaction may be performed utilizing aryl or heteroaryl
organozinc (e.g., R1-ZnBr, R{-ZnCl, Rj-Zn-R1), organocopper [e.g., (R1)p-CuLi],
organotin (e.g., R1-Sn(CH3)3, R1-Sn{CH,CHyCH,CH3)3], or other organometallic
reagents to afford the cross-coupling product. The R aryl and heteroaryl moiety is
as defined for Formula (I) herein. If the desired aryl or hetero aryl organozinc (e.g,,
25  Ry-ZnBr, R1-ZnCl, R{-Zn-R1), organocopper [e.g., (R1)2-CuLi], organotin (e.g.,
R;-8n(CH3)3, R1-Sn(CHoCH,CHyCH3)3], or other organometallic reagent is not

comtmercially 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.
30 Such solvents include, but are not limited to dioxane, THF, methylene chloride,
chloroform, benzene, hexane, ethyl ether, zerz-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
35 tetrakis(triphenylphosphine)palladium (0}, PdCly, Pd(OAc);, (CH3CN)9PdCly,

Pd(dppf)y.

- 46 -



R10O is independently selected at each occurrence from hydrogen or C -4
alkyl; R1 is independently selected at each occurrence from hydrogen, or
Cl-4 alkyl; R12 is independently selected at each occurrence from hydrogen,

G -4 al kyl, hghousdhsiituted C _4 al kyl, C2-4 al kenyl, C2-p¢TaldsyiiosssC3-7
cycloal kyl, C3.7 15 cycloal kyl Cl1_4 alkyl, C5_7 cycl oal kenyl,

C5_7cycl oaI kenyl Cl-4 alkyl, aryl, arylCl 4 alkyl, heteroaryl,
het eroaryl C1-4 al k{fhe relael:tcmﬂemperhtyate canﬂ:ehat&lrfunyeﬂ&ﬂfmyﬂooa’ﬂgyb refand wherein

these mi eti egey, yfegag{] 04 oBNAO OBty s QR AL e tg_ghﬁy@w ed; and RI3

I s 1 ndependent at ea occur fence
hal o- 20 subs thetermsg ef@“’é# bigmicreypave 1’5#4%@?9%0011@?0% Hinggded| Thisgeagtion

(ay0|403: EY: %y]@iﬁﬁé)&ﬁﬂt Kyduﬁle_a%eﬂle&%achdﬁﬁrﬁsetm htﬁiainlt@ﬁal bfeégﬁ%Zﬁ?ﬂf‘(é Fa| kenyl

_4 alkyl . ar ero eteroary al ky

het er ocycl 9I %Pédaﬁ“ 5?%3%%%0 1083?&5?% r¥5m| ety, and wherein each of

t hese noieties, exsumbﬁ)n@ldﬁﬂmo@grns asrggfinod for spmpouras bf/'F@ubé'ct (D hereid. 25 In
one enbodi nent, 0R20 v Rb,
or N(R1O )C(Z)(CRl %dﬁ%@%&é]ﬁonﬁ*&%ﬁﬂn@ﬁlggb%m It e)rll-gu ) and
gis 1 or 2. mecfireblyai emllymashmmtméanb HF@?*#W ahe(nvl)nngvers@shtutﬂm abI y, R
Ih s ! ndege?dfnict(Z)l\@(ml@%@Ulomzom @Mnowﬁs(ﬁﬁlgltabﬁkggmopﬁenﬂly 4 al kyl,

al o- substyit u ;

( CRI OR20) V0O Gf‘%ﬁ?%]s é‘iﬂ@"%{l‘d %Mg% e iR Rf%\ﬁeﬁ@%fg%?’“l?g? ably R
IS i ndependentﬂesﬂﬂséiluetablﬁ,cRHtls evdcwpnd@ﬁlyrspbﬁ@éatfeﬁdmmmwmm halegen, as et hyl ,
or hal ogen, %chbalﬁﬁ ﬁél&@ﬁﬁsﬂﬁlté&canﬂ{yl HE)O(@H]%R k' NRdRg’

o gt ! el S O i I R R

4-position or Rh & ibdgpesdentl seleqiededt enciidcputdnee ﬁ'ﬂlp@}l-ll. pldrgl, sidh aadein ornoi ety

ol boted a5 BERaoRP R I e B pRBrbise B A S APERERNRT Y ey

al kyl, such asﬁsﬁgﬁhyl or hal ogen, such as fluorine or chlorine or brom ne.

Preferably the aryln b chabibainient, the @(@Ntmmxgkl M) PRAZie Fhtshbitutdd on the
(4-f1 uoropheny

4- | benz d In
anot her enbodlph%rml nP%@%ﬁngW%P? H’bﬂ]]eg pgalgglg |pf F&J@b@?ﬁa? é?mmﬂ‘ Zﬂnfmr ﬁés
preferably 1 15oi¢ty isdpresentp § ibyrefrablpinghdR-positor, antbﬁmdmﬂapgndsmimeewdat each
occurrenc or Cyano,
nitro, R%ﬁi&ﬁ %gl%gpce (&éﬂ%gz $@%€‘E§1§%&9§g ﬁa‘l‘&%? RhSéS %Jz fl% or
( CR10R20) v' ORXhloripe glfh;'pmbiey Preferably the aryl is 4-methyl-N-1,3-thiazol- 2-y1benzam1de N-
(4-fluorophenyl)-4-methylbenzamide, or 4-methyl-N-propylbenzamide.

EL

In another embodiment the phenyl ring is substituted one or more times,
preferably 1 to 4 times by R1° and R1® is independently selected at each occurrence

25  from halogen, C1.-4 alkyl, halo-substituted-C1 -4 alkyl, cyano, nitro,
(CR10R20)v'NRdRd’, (CR10R20)v’C(O)R12, SR5, S(O)Rs, S(O)2Rs5, or
(CR10R20)v’OR13. Preferably, the phenyl ring is di-substituted in the 2,4-position.

In another embodiment R1° is independently selected at each occurrence from
C1-4 alkyl, such as methyl, or halogen, such as fluorine or chlorine or bromine, or
30  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.
35
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the phenyl ring is di-substituted in the 2,4-position. In another enbodi nent
RI' is independently selected at each occurrence from Cl_4 al kyl, such as
met hyl, or 10 hal ogen, such as fluorine or chlorine or bromne, or

hal o- subst i tywhedns@ode14 al kyl, such as CF3. Preferably, therasybsoismsphenyl
2-met hyl - 4-fl uor ophenyl, 2-nethyl phenyl, 2- chlorophenyl, 2-fluorophenyl, or
2- met hyl - 3-fl uor ophenyl . Anot her aspect of the invention is another process
to make conpdighemedf 15 Fornula (1) as defined herein, which conprises
reacting a conpoundfof {®ornul a (%11){% as defined herein utilizing aryl or
het eroaryl organozi gmancao ~xQrganotin, or other organonetallic
reagents known in thel aplt o arfor a/,l\cross coupling product of the desired
R noiety in the C#polith on of Il?"he“ten‘ipl ate yielding a conpound of Formula
(1). 20 This coupling reaétl on nd{be perfor med utilizing aryl or heteroaryl
organozinc (e.g., Rl -ZnBiuml -ZnC ;| Rlrd-R ), organocopper [e.qg.,
(RI)2-CuLi], organotin (e.g., R -3n(CH3) 3, RI-Sn(CHZCHZCI—|ZCH3)3] or ot her

organonetal lic reagentg to afford tLh_e Cross- coupl ng product. The R Caryl
and heteroaryl noieLy iis as de Far her,vgghogb | f ot ired
aryl or hetero ary'ﬂiégglﬁ ngnBr - Zndl Re- Zgh RU,

or ganocopper [e. Q. ,g CULI] HNorgan in (e RI| Sn(CH3)3° voN T

Rl - Sn( CH2CH2CH2CHB) 3], orlother @mgano talllc eagent is not cofffrescially
avail abl e, they can readlly be prepared by utilizing proper nethods, known
inthe literature. These types of coupling reactions require the use of
appropriate solvents. 30 Such solvents include, but are not limted to

di HF t hi d th
ert-butyP met hyl MeE A 15 eBHEFARET blp o e Rf Srabe heteBnoderhd coupl | ng
reaction may aronot hayiteddd condengatior with&NHhOEfollowedby tredtmenttwith thamplint of a
t al t 3 t
fgt (riailss(t ri phe O%FS% ég elré’)cégg i ?ﬂm 5% Jk%dlt:lﬁénz Fgggg& ‘34’%553 8—!301\1) 2PdC12,
Pd( dppf)2 - 46X 12’@9%7‘ BRerqupteTCOSHD f8jowed b5 formmtien 9%%21’[11?1@}%{ amddeper at ure can

be varied fr qmemzp&dtmaMQMPocﬂe Suit@ble WethRR a4l Be @iliZeie sol vent .

Al t er natively, reaction ge step maybe perfornmed under suitable
m cr owav Y) rfglaﬂlzlttﬁ%ﬁonc‘,’slﬁﬁ’f’tog "“Sﬁc}' ged This reaction nmy, or nay not,

require a seal ed rdeading mﬁpe@ﬁaldembed iscLdaming igropip 1(LEH$ & eG2)dn 1der B, vari ed
[rom one. at M RekRerk Qo 80 irdle nﬂ%@ﬁﬁf&%&ctc@‘ﬁ'oﬁ?—t&l}’@rt higoRETTRAInYsel S s
defined for Cg%g;)% %Qn ﬁe 1nstal:ed through (the trangfrognatlon of another functional group (e.g.
-OH) by following the methods well known in the art {e.g., treatment of the -OH
15  compound with POCl3).
Method B is for selective displacement of suitable aldehyde 1 or nitrile 2
with an amine (R;-NH3). This type of displacement may be achieved using
) triethylamine and the desired amine R3NH; in chloroform at room temperature for
Q 10 minutes. The reaction was very effective for a range of alkyl amines (78-95 %

20  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

25  appropriate organic solvent, including but not limited to THF, diethyl ether, DCM,
DMF, DMSQ, 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 BH3 in
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In one enbodi ment, the RL noiety is an optionally substituted aryl ring,
preferably a phenyl ring. In another enbodi nent, the phenyl ring is
substituted by C(Z)NR10')(CR1OR20)v Rb, or N(R10')C(Z2) (CR10R20) vRb, and
optionally substituent (RI')g, and g is 1 or 20‘0%0 ot ably as
defined in iHBTC’)/!’HH%FI) herein. Suitably, R' is independe ’%Py sel ected at
each occurrence fromhal ogen, d _4 alkyl, halo-substituted-C -4 al kyl,

cyano, nitr Oap O%g hﬁlc Bﬁﬁdﬂﬂi such &s@?—lﬁ)m\)lv’foﬂe@ RIMSOSRSthySéthirie,  S( O) 2R5,

or (CR 0?20) it el each
occurrence f @Wl Ozfg%fl sﬂ%‘bﬁeg ‘f‘nﬂoﬁgeaﬁg’%t ‘E)‘geq’“ﬁ Héf g’&‘atgﬁoﬁac@i‘as fluorine
or chlorine &AHwIdMBA,. MpthhéCoﬂ@lmmetﬂlﬁve'@dﬁmpﬁraNmy(eg,s’m?@hng,as CF3. In one
enbodi ment &aﬁxﬁg%}h%a%héan)gm%&a%%%)%ouﬁr Hi dtihethefddif’® phenyl ring
|nthe4gos on “or, t&g osition, preferab &heS(ngsltl n. If an R’
noi ety is prg@%enaﬁ“‘?n )&tg?ﬁﬁe%?of%ﬂﬁlﬁ@n?@%%et i Lojs

i ndependent | yd€k).ected 20 at each occurrence from Cl-4 al kyl, such as

TeURYLor hal O0C P 18R [ U9hlARoRLe s B AiIRba RBIGe pRLGEET 201 Y the

aryl is 4-nmethyl -

(4-fluor opheﬁffat wchzaf@pﬁwgﬁ@tr{za , COELatrinphopgeane, er phepy Chlerodemmatie. | n
anot her enbomdlﬁﬂ&hléﬂaﬁ)rﬁlﬁﬁwtreédnwofaSsu%hmbasfelfﬁ egnﬁe Bdacti® 18 gbitdeS,

preferably 1 to | ected at "each
bcourr andd  seplftcn HEaagontss es e Bpseyrick g BETBERA heleBRaig kyi | “oyano,
nitro, (CRI Oaﬁﬂ)pwmdlatﬂ?t‘ttlmmé GRTLdiReNGne, Bedopib &lveaRban WWRB,TI—EE(, @hame, or
(CR10R20) V' OB}@? ﬁably, the phenyl ring is di-substituted in the
2,4-position n Anot her embodiment R' is inde endently sel ected at each
occurrence from cEompepngy of Fernula OF) sreropyesented bydledgiamla:such as fl uorine or .
chlorine or bromine, or 30 hal o-substitult@d-Cl-4 al kyl,:such as CF3.
Preferably, the aryl noiety is a 2-gethyl-4- fl uorophenyl. Addi ti onal

met hods to produce compounds of Feru N) wherein GL is NH, are shown
in Schene 5 below. 35 -47 WD 2006/ 1049 7 PET/US2006/ 010859 Scheme 5 L&z H
LG ON Mthods ON LGN s HN Ip ¥ S-ﬁg VD

15  wherein
LG2 is chloro, bromo, iodo, or O-8(0),CF3;

LG1 is chloro, bromo, iodo, or O-S(0)oCF3; and
Rg is an optionally substituted C1_1¢ alkyl.

20 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

2
o
s
H!;J N" "8-Rg
25  wherein
LG2 is chloro, bromo, iodo, O-S(0),CFj3;
Rg is an optionally substituted C1.1¢ alkyl;
R3is a C1.1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloaltkyl Cy.10 alkyl, aryl, arylCi.1¢
alkyl, heteroaryl, heteroarylCy. i alkyl, heterocyclic or a heterocyclylCy..1¢ alkyl

30 moiety, and wherein each of these moieties may be optionally substituted.
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4 Method A 4 Method ALG LG LG LG NI ~~ Metho~B NI N Method GH NI N
-Method DGLIT N LGNS5HNNsSs HNHNO-NN- | R3 R3 R3 5 Method Ais for
conversion of 1 to 2. Exanples of the nethods include, but are not limted
t 0 condensat worzowd/foltiNH2OH f ol | owed by treatnment with thipowbs2o0dd108sh de
(SCC12) [e.g., Santilli et al., J. Heterocycl. Chem (1971), 445-53] or

oxi dation of -CHO group to -COOH foll owed by formation of a primry am de
(-CONH2) and treatnent with POC13. Suitable Method A can also be utilized to
10 furnish the comversiy®a 19Eu1ﬁt1ﬁ1€bd3as deﬁfeﬁ%?enﬁfor gédﬁﬂs 6f PRSI((BG
described as Leaving group.,1 (LAd) & L&) In or el sewhere can be
i ndependent | y sel d@ Pa¢jembesdiment Rg lsgpetnyl m@wthmmbaﬁi@eﬂhw@m ¢gdergps can be

i nstal |l ed through the transfornmation of another functional group (e.g. -OH)
by follo g the ds wel 1. kno rent of the -CH
7% compourdow th BonlEl i BVt g Satatads G Rty BRI ERresBited UF ¢ abl e

al dehyde 1 orbyﬁh@fmnalaz with an amine (R3-NH2). This type of displacenment

may be achi eved using triethylam ne d th@,desired amne R3NH2 in

chl oroform at roomtenperature for 1Ql m nutes. The reaction was very

effective for a range of alkyl amn N% 20 yield). For aryl or

het eroaryl ami nes, el evated tenpdhltures (r9 | ux), longer reaction tine (24

hours) and presence of NaH (or Na) e~Réc y for reaction

conpl etion. Use of the base could ohi tted when 3 or nore equival ent of

the desired amne were used. Cthef suftable bases(VHDl ude but are not

limted to pygddhne, diisopropyl ethylam ne or pyn-olidine, which may also

be used in an 25 aﬁloroprl ate or ani ¢ solvent, including but not limted to

ng di et hyl ldéhise 0, D268 uene or di oxane. Method Cis for the
uct i ontfof Rgisranlognﬁxaﬂlgsabmnﬂetﬁcl 50a&y1 be considered a primary am ne

r
(NH2), a sec a Qﬂﬁ% cont ai ns
basi c nitrogen % }Fﬂl @mﬂﬁeg F}a%&l Cyg((ﬁé?ﬂéu(g ??Ilpgfig?rpgryg %ﬁggi?lpn -48 WO
2006/ 104917 PCTAigH? beteroabdstyroaspGi.apelkal hetsraguslicor s etreasyclylicto aleyl THE,
DCM tol uene, eduction
r eagent stJ i ncl l%@%ghg&@&lﬁgféapﬁkﬁ&gr@ %%‘Eﬁ’bgogﬁﬁaﬁw E?%kﬁed’ I\/E'ltJhOId C may
require el evated tenperatures (e.g., heating,

15 Suitably R3 is substituted as defined herein for compounds of Formula (I).

In an embodiment of the invention LG2 is chloro. In another embodiment, Rg
is methyl. In another embodiment, LG2 is chloro, Rg is methyl, and R3 is an

optionally substituted phenyl.

20 Another aspect of the present invention is the novel process, shown in
Scheme- 6 below, to make the transformation of a compound of Formula (VIII) to a
compound of Formula (II) wherein Rx is now defined as LG2, and m=0.

Scheme 6
H LG,
N Method J te,
}—'N "YNT TSR =
&1 SRy OA\N N~ TS-Rg
R3 f
R3
25 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, HCI, HoSO;4 or a Lewis acid (e.g., AICI3). This
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refluxing or irradiating with m crowave). Another exanple of the nethod is 5
hydr ogenation (H2) in the presence of transition netals (e.g., Pd/C,
Raney-Ni, PdCl2). Method Dis for the cyclization of 5 to 6. This nethod
requires theghesfinas ©of a cyclization reagent (e.g., Q¥ypulebeidosso
tri-phosgene, or phenyl chloroformate nethyl chloroformate). Presence of a
sui tabl e base may help the reaction to go to 10 conpletion and exanpl es of

the base i nc&dﬂﬁ@rmohﬁay@@c{uﬂelelﬁvﬁ@dt e%d‘mr@i %!, heat §vent fBﬂhﬁQﬁ{c&de%t hyl ami ne

or pyrroI|d| cti1on sol vent O or DWF.
oL oL O RaialaSh oS b i B0 e b R NN G N
S-Rg (M) 16HyEEpedioxai® is chloro, brono, iodo, or OS(O)ZCF3; LGL is
chl oro, brono, iodo, or OS(O2CF3; and Rg is an optionally substituted
Cl-10 al kyl. 20 In one enbodinent, LG is chloro. IN a further enbodi nidnet,
LG is chtoro. |1Gemprsndest Bomsle (WER (comppund 13=Sehpme Domasdemdedy For nul a

(M1) are reféﬁﬁﬁ'@ﬁl&@éﬂ)nﬁiﬁuhdmuﬁﬁg MtBod I As@@scriled Delbl, ModmBend Reag¥k!) 25

wh b |
Subst futed st SRR lideBer i fietbed B, OF 01 °cS 7

cycl oal kyl C1-10 al kyl, aryl, arylCl-10 al kyl, heteroaryl , heteroaryl C1-10
al kyl, hetergguglec or a het erocycl ylCl-10 al kyI 30 noi ety, and wherein
each of these noi ety es LgBY be optignalgy substituted. 749, WO 2006/ 104917

PCTI US2006/ 010859 ably R3 |s %ub%tltut ed as defi ngd hérein for
conpounds of Fornma a ntMethqdd i s ne ~>dn anot her
enbodi nent, L& is_c . 5 Anoth ct of théekinve igl:kare conmpounds
of Formula (MVI11) PEprE!se ed byH‘fhe forsr'rul a: 0}"}‘ N ?
R3
10 13

Methead 1 is for urea formation to convert 4 to 13, This can be achieved by
following strategies well-established in the art. Strategies include, but are not
limited to reaction with suitably substituted isocyanate, such as CISO;NCO (or
Me3SiNCO) in a aprotic organic solvent, such as toluene, methylene chloride,

15  chloroform, benzene, THF, hexane, optionally with a non-nucleophilic base, such as
triethylamine, diisopropyl ethylamine, pyridine, followed by reaction with ammonia
or H,O; or by reaction with COCl; (CDI, or triphosgene) or methylchloroformate or
other chloroformates in an aprotic organic solvent, such as toluene, methylene
chloride, chloroform, benzene, THF, hexane, optionally with a non-nucleophilic

20 base, such as triethylamine, diisopropy! ethylamine, pyridine, followed by treatment
with NH3 (or NH34OH); or by reaction with CICO>Me (or CICO;Eft) in a aprotic
organic solvent, such as toluene, methylene chloride, chloroform, benzene, THF,
hexane, optionally with a non-nucleophilic base, such as triethylamine, diisopropyl 1
sthylamine, pyridine followed by treatment with NH; (or NH4OH} or reaction with

25 NH,COy(t-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.

30 Another aspect of the invention is a process for making a compound of
Formula (II0):
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HL&EZ ON HZN- NNS-Rg OR3 (VIIl) wherein L& is chloro, brono, iodo,
OS(O2CF3; 10 Rg is an optionally substituted C1-10 alkyl; R3 is a Cl-10
al kyl, C3_7 cycloalkyl, C3_7 cycloalkyl Cl-10 al kyl, aryl, arylCl-10 al kyl,
het er oaryl , hebejsaadoyt C - 10 al kyl, heterocyclic or a het erexeyszbosioadssd 0 al kyl
noi ety, and wherein each of these noieties may be optionally substituted. 15
Suitably R3 is substituted as ﬁgfined herein for cgnpounds of Fornula (I).

I n an enbodi ment of the invention L& is chloro. |k another enbodi nent, Rg
is methyl. I'n another enmp@ji np@f, LG is chl S methyl, and R3 is an
optionally substituted henyl. 2¢" Anot her pect lof the present invention is
t he novel process, sho in \lSc - 6 belgy to mag, the transformation of
a conpound of Fornul adtVImg) TR a*“conpouad 6 Fornel & X11) wherein Rx is
now defined as L&, and méo. Schene 6 H L& hod J L& HGI \NN N z i
3.. NS Rg &ZNNN OR )I"R3 25 13(ifoMethod'd is for idmihne formation to
convert conpound 13 to a conpound of Fornula (Il1) wherein inis 0, conpound
14. This can be achieved by following various strategies known in the art.
Strategies imbewie, but are not linited to treatnent wth an acid including
TFA, HOAc, Hgh.isOR5Q¢ng: a Lewis acid (e.g., AICI3). This -50 WO 20061104917
- PCT/ US2006/ 010859 _“conversion nmay require elevated tenperatures (e.g., heat,
sol vent r&f| (2 is GHGT@3ERES; i rradi ation) in appropriate organic sol vents

(e.g., THE, @x3&droro! BlodfNRIdo,YBS(0),CF3;
and wherein X and R3 are as defined above for compounds of Formula (I);
comprising reacting a compound of the formula

¢ R T
G ? /CI C“\ITI 3%405;[ Cax :?1
°¢C’“ffa N¢Cz~s(o)ng o"c"riqa N//CZ‘S(O)ng
R, a Rg (=)

10
wherein
G1 is CHy or NH:
G2 is carbon or nitrogen;
Rx is chloro, bromo, iodo, or O-8(0),CF3;
15 RgisaCy.ygalkyl;
m is an integer having a value of 1, or 2;
R3 is a Cy..1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloalkyl Cy.1¢ alkyl, aryl, arylCi.19
( alkyl, heteroaryi, heteroarylCy.1() alkyl, heterocyclic or a heterocyclylCy.1¢ alkyl
moiety, and wherein each of these moieties may be optionally substituted;

20 with X-Y wherein X is Ry, ORy>, 8(O)pRo’, (CH2)p N(R11)S(0)mR2>,
(CH2)'N(R11)C(O)R2?, (CH)n"NR4R 14, or (CHp)wN(R2)(R2?), or
N(R10")-Ry-NH-C(=N-CN)NRgRq’; and Rp, Ro>, m, n’, Ry 1, R0, Ry and RgRq’
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

25  anhydrous organic solvent which does not contain a nucleophiie to yield a compound

of Formula (IIT).

In the transformation of (II) to (III), when Y is hydrogen then X is the following:
a) X= ORy», or X is S(O)zR2’ (and m=0); or
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CH3CN or dioxane). 5 Conpounds of Formula (VII1) (conpound 13- Schene 7) may
be made by reacting the conmpound 4 using Method |I as descri bed bel ow.
Compound 4 may be obtained from conmpound 1 using Method B as descri bed

above. SCherWoZodﬁ'nbz@% HL& HLO 11 Method B O N Methog, o006 ogke | H2ZN
LG N\ s HN N Il I RB41 As | 10 13 Method | |sc#mgurea%orrrat|on

to convert 4 to 13 Th| s can be achieved by follow ng strategies

wel | - establ i shed PhXtin€CRn: NGy 02%(O)hBg’, (@sz)ﬁdé(Rlbl)@( Ra»not limited to
reaction with sui t@ﬁﬁ%’ﬁﬂﬁ’ﬂ:i by(@qlz NR%%?@@&H'@D a8 Cl SO2NCO (or
10

et T S D TS AT

15 chloroform befik
base, such as trinuklN(Em:)]e), S@@}lﬁamimﬁ(yl et hyl am ne, pyridine, followed by

reaction with amy Lth COCl2 (CDI, or
tri phosgene) or rre?ﬁrﬁ? Ior%m&’i‘e or Hhl\gﬁRgﬁhdroformatt es in an aprotic
organi ¢ sol vent ﬁuthla uaﬂsfbmhamenef(ll)m (1, @WlﬂnYcihlammdtﬂﬁuchhﬁDr,Mg)bmnybenzene,

THF, hexane, o el n OO RUERE AR 1gﬁ1e%? g such as |
e e e
or gani ¢ sol vetkyl, as}dumylﬁs; 1n)cﬂllqé,ﬁmteramjlﬂgek@myldhﬂ-m aliig, hatbooyolit,onm  benzene,

THE, hexane, on nucl eophi | i ¢ base, such as
X9 hefagkya%rl o%%ﬁ‘*" hi |

triethyl am ne sop eth ‘am ne, pyridine followed by treatnent with
NH3 (or NH4OH) or I thadngiormvatioh oQGDWED@(ltenB’m}abbrdni@mﬂ (B{OHepat i on with

ammoni a. Thi %of E%t?pﬂjw E‘ lsra%tﬁ)nm{;%gui re heating (e.g, tenperature
ea

between r.t. can carried out in any manner and
may i ncl ude the udkXg ZaﬁldoRf%]twlﬁer%fﬁlr owave irradiation. 30 Another

aspect of the iWwhentiion tidicA tiRIRGEHSe Ot M@I%%ﬂél)ﬁwd of Formula
(rrr)y: -51 WO 2006/ 104917 PCT/ U820061010859 c"GiC5 4 N &GC5: N
15 a) X= Ry, and Ry= aryl, or heteroaryl.

It is recognized that for compounds of Formula (II) or (TII) when G1 is NH, the
nitrogen may need to be protected under standard conditions, and then deprotected
after the transformation, as desired.

20 The anhydrous organic solvents include, but are not limited to CHyCl,,
chloroform, CH3CN, benzene, THF, hexane, ethyl ether, fert-butyl methyl ether,
DMSO, DMF and toluene.

This reaction may or may not require heating (e.g., temperature between r.t.
and 300 °C) and the heating can be carried out with, but not limited to a regular oil

25  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-BulLi, tert-BuQK, Li;CQ3, Cs:CO;5 and pyridine. It is recognized that some of
these bases will be incompatible with the organic solvents specified above.

30 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

35 butare not limited to Pd/C, Pd(PPhs)4 and PdCl,.
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I I 11 111 C~ NNCXOC/NNC2X 15 15 R3 (Ill) or R3 (Illa) wherein
GlL is CH2 or NHH 5 & is CH or nitrogen; Rx is chloro, brono, iodo, or

O S(O 2CF3; and wherein X and R3 are as defined above for conpounds of

Formul a (1) ;wocoepniairng reacting a conpound of the fornmuper/Bx2obdonsse GL~C5
4 NQR CG C4 NQi NiCz.5(OmR CiCi 5 NCz"S(OMg R3 (11) R3 (lla)
10 wherein O is CH2 or NHH & is carbon or nitrogen; Rx is chloro, brono,

i odo, or O S(O) 2CH8othet BspRgt afshain@ntiod isd yeptess forinsking 4 cunggend b&vi ng a val ue
of 1, or 2; 'ﬁnhﬁla%ﬂ?l' 10 al kyl, C3_7 cycloal kyl, C3-7 cycloal kyl C1-10
alkyl, aryl, arylQ-10 alkyl, fgeteroaryl, het eroargyl C -10 al kyl ,
heterocyclic or a heterocyclyld-10 alkyl noiety, lnd wherein each of these
noi eties may be opti ona[% xC “i"IEIUt ed; 20 withsX erein Xis R, OR2",
S(OmMR2', (CH2)n' N(RI IiS(O) .1 (CH2)n' | 1) O?VQQ (CH2)n' NR4RI 4, or
(CH2)n' N(R2") (R2"), or . - B0; NH C( =N; NRgRg' .cand R2, R, m n', R
|, R10', Rh and RgRq' O/a?y((a?’as NF i n&d acc&di'n stoNF/ﬁrériFm a (1l or 111)

herein; and Y is hydrogen,ga netal, a boronic gcid derivative, or a trialKkyl
tin derivative, in an 25 afhydrous offBreri ¢ sol ¥ent whi ch(lflees not contain a
nucl eophile to yield a conpound of Formula (l11l1). In the transformation of
(rr)y to (1d1),, when Y is hydrogen then Xis the followng: a) X= OR2', or X

is S(OnR> (WHFH=0): or -52 WD 2006/ 104917 PCT/ OS2006/ 010559 b) Xis
(CH2) n' N( R1LO' ¢ Bz@HRa NH( CH2) n' N(R10' ) C(O) R2'
G2 is CH or nitrogen;

Rx is chloro, bromo, iodo, or O-S(0),CFs;
and wherein X and Rj are as defined above for compounds of Formula (IIT);
10 comprising reacting a compound of the formula

7 ~,
/

T P
c C,. C C,.
L,
C C Cc C
0% T“rlqs N7 s(OJmRg O "r]ua N7 *S(0)mRg
3 m N (Itz)
wherein '
G1is CHp or NH:
15 2 is CH or nitrogen;
Rx is chloro, bromo, iodo, or O-S(0Q)»CFz;
Rgisa Cq.1¢ alkyl;
( m is an integer having a value of 1, or 2;
R3 is a C1.1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloalkyl Cy.1¢ alkyl, aryl, arylCq.1¢
20 alkyl, heteroaryl, heteroarylCy .1 alkyl, heterocyelic or a heterocyclylCy .1 alkyl

moiety, and wherein each of these moieties may be optionally substituted;
with X-Y wherein X is Ry, ORy!, S(O)yR2?, (CH2)pN(R11)S(O)mR>2,
(CH2)p*N(R11)C(O)R2:, (CH2)’NR4R 14, of (CHp)n*N(Ry*)Rp2), or
N(R10")-Rp-NH-C(=N-CN)NRqRq’; and R3, R9s, m, n’, Ry1, R1¢’, Ry, and RqRq’
25 are as defined according to Formula (I or III) herein; and
and Y is NHp, NH(R 1¢), OH, or SH, in an anhydrous organic solvent to yield a
compound of Formula (III), provided that
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(CH2)n' NR4R14, or (CH2)n'N(R2')(R2") and if =0; or c) X=R2 and R2 =
(CR10R20) ' XI (CRLIOR20) gC(AI ) (A2) (A3)' g'=0C, and Xl is N(Ri0'), 0, S(Omand
m=0. 5 d) when Xis N(R10')-Rh-NH-C(=N-CN) NRgRq' . I n the transformati on of
(H to (11l)woWhRAHo%14S @ netal, such as Li, M), or any pRifiRpodRissPri ate
metal or rreta? complex; then Xis the followwng: a) Xis R2, and R2 is C1-10
al kyl, C3-7 cycloal kyl, C3-7 cycloal kyl C1-10 alkyl, aryl, aryld-10 al kyl,
het eroaryl, het®r &is Ry aad Rpds bydegaen, Gpa e bl E8ivceycloriksl, C3or het er ocycl yl C1- 10

al kyl noiety. In tiRgodidief iRy _ff alki) etdn Il,hétéroaf%@]ﬁi(}(af a boronic
acid, (B(OH)2) orh bowlc e tFr d rw/atla\éﬁag then X is the folfowing a) X=
R2, and Re= aryl, MEPIORE &Y e.roq;ﬁg Q&% i al kyl tin derivative, such
as (CL al kyl) 399X ts«@ﬂzmﬂaavo’mfomz’amggaﬂ(aua’uc(:(lc?tlzjzhﬁamél%mm s
recogni zed t hat 0 , ?fﬁﬂp r en i's , the
ni trogen r%ay need&fe%ﬁﬂmggﬁe%pé ung%é]%%ttljaﬂr} a%)'d conditions, and then
deprotected after the transformation, as desired. 20 The anhydrous organic
sol vent s i ncl ude, g”]@gﬁ 1, 1 | CH3CN,
benzene, THF, hexgﬁg, t uF&gaﬁxgr%ﬂr?{g?{119%1%3)%{1%@%%%35% O, DWMF and
t ol uene. Thi shioefemy, SRRy benzeng T Highexene gitwbetheraterytylaneihyl ethehper at ur e

bet ween r.t. DMSO, BF doll télahe] DRIH) e&didrROtohiRNe, ROmeByiFyedligme, oMdidkandut not
limted tg a requl otr m crowave irradiations; This reaction

r oil 25 a,[bh
may or may ndf3 %laﬁii“f‘téontq{émﬁ%es HER" of bases, and the bases include, but
are not limted t@hisreastiyymapoi mey nairequinp hoging (ephidmpariture bethakh raoaBul i |
tert-Buli, tenf e@&ﬁ?@an&??@@’an@ﬁ%%m BY Eérﬂb&‘ﬁut with, bt 4ot § teg that
W b I'ble with the

sone of these I?)as,es i I nconpat, organi ¢ solvents
speci fi ed ab&cewlar g bathios migawayoiadaonsi nay not be carried out in a seal ed.
reacti OE vessel andistréwtion ﬁﬁaﬁbf\%h;iﬂ%t&am alerfﬁyseb& dﬂb?_i@[aﬂdhﬁ@be@%é@

atom)sp e (e , et we \ at : ere 1.S I ti .My or may
ot Tenuive tss nla Bphed PR b SRR by e SR B
transition néerdBuLi, éerBuORLICO;, QCOy and)pyridhies ¥ ivrerednjzeddhitsonade 35 but

are not |im tyede bRePMI e iRUIARBIAViB e BHEHiE solvemPspeffed @0G/e104917

PCTI US2006/ 010859 not her aspect of .the J nvention.i a process for making a
conpound of Thlps\ reacplon may gr may not be carried outnm asealedS reactPon vessel and tﬁe g

internal pressure may be higher than one atomosphere (e.g., between 1 and 100
20  atmospheres). i
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 PACl,. It is recognized that use of these
metals is generally not needed for simple transformations.

25
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-

30 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]Jpyrimidin-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-

35 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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Formula (111), Rx Rx GI~-C5 C4" N&~C5 C4'" NI 12 1 I I'I' 1 0- Na NX Oi Na
7NXK11 3 R3 (Ilnor (lIlla) 5 wherein @ is CH2 or NH @& is CH or
nitrogen; Rx is chloro, bronmo, iodo, or O S(0O 2CF3; and wherein X and R3 are
as defined abow@sfiemiconpounds of Formula (I11); 10 conprgrisusagpsrnemst i ng a
conpound of the formula Rx Rx d 5 4,~ N&GC~IC4" N11 1 I I aC. S
NS(OnRg G-Cr7.ie, , NCz. S(OnRg 3 (Il) R3 ([la) wherein GL is CH2 or NH 15
& is CH or Exemplified capdundsiof Beonulp(8Be, iodo, or O S(O2CF3; Rgis a

Cl-10 al kyl; AoV .10 al kyl,
&3 7 cvel val %@I&&oﬁﬁhﬂ«ﬁ%ﬁ éth %‘my'lwm gtﬁbﬂ%r&ﬁ (Lmﬂﬁorgme \ljﬁ g aI !

het eroaryl , heter@é‘r‘&?{ﬁ‘d W‘ﬁ‘{z‘ﬂ'm}% éﬁ%&éﬂhﬁ%ﬁy@%’@ %VE‘P)S/EQ 10 al kyl

noi ety, and Ghkie 842 gadifluab-phiaed)e8HiFDi et ies may be optionally substituted;
W th X- erein (CH2)n"N(RI 1) S(O nR2',

(CH2) n’ N(gl]l)C(O)@fd E?M%%“kﬁidf (CH2)n' N(R2') (R2Y), or

N( R10' ) - Rh- NH- C(=N- CN) NRgRq' ; and R2 R2 m if, R 1, R10', Rh and RgRq'

25 are as degg lﬁéa%&fiﬂoﬁﬂastmtiﬂﬁmmwﬁich%ylﬂeb}oda%é@whg @OgrRAdesY 1S N2,
NH(Rl o), OH, ,or ydrous organic Solvent to yield a conpound of

In an ‘g{;h
Formul a (I 11 Stescppesthesn o 54 WO 2006/ 104917 PCTI US2006/ 010859
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(2-methylsulfanyl-phenyl)-8-(4-

10 trifluoromethyl-phenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(3-methylsulfanyl-phenyl)-8-(4-
trifluoromethyl-phenyl)-8H-pyrido[2,3-d] pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-phenyl-8-(4-trifluoromethyl-phenyl )}-8H-
pyrido[2,3-d] pyrimidin-7-one
15  2-(Hydroxy-hydroxymethyl-ethylamino)-4-(3-chlorophenyl)-8-(4-
trifluoromethyl-phenyl)-8H-pyrido[2,3-d] pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(4-chlorophenyl)-8-(4-trifluoromethyi-
phenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(3,4-diflorophenyl)-8-(4-
20 trifluoromethyl-pheny!)-8H-pyrido[2,3-d] pyrimidin-7-one
2-(Hydroxy-hydroxymethyl-ethylamino)-4-(2-chlorophenyl)-8-(4-
triftuoromethyl-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
25  2-(Hydroxy-hydroxymethyl-ethylamino)-4-(3-methoxyphenyl)-8-(4-
trifluvoromethyl-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-
30 methylsulfanyl-phenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-sthylamino)-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
35  8-(2,4-Diflucro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(3,4-
diftuorophenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(2-

AT
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a) Xis R2 and R2 is hydrogen, C1-10 al kyl, C3-7 cycloal kyl, C3-7

cycl oal kyl al kyl , aryl, aryl Cl-10 al kyl, heteroaryl, heteroaryl d-10 al kyl,
het erocyclic, or a heterocycl yld-1o alkyl; or b) Xis (CH2)n' N(RL
O)S(O)nRZ wb i RLO" ) (O R2", (CH2)n' NR4R14, 5 ( R2"),
and n' is gr“éater tlgan 2. The anhydrous organic sol vent Sﬁl )rfl’qsug%%ﬁt are
not limted to CH2C12, chloroform CH3CN, benzene, THE, hexane, ethyl

tet Iher tert- b;“Y'm%bﬁyi:{he?lPSvaym@g@@rd]@Emﬂﬁ?bﬂé uene, DMF, acetone, t

ol uene, n- rroli r a.conbjnation or mxture
t hereof . Thi @é&%‘?‘%ﬁﬁ?ﬂ?& At drﬂ’é"(ﬁ%%ﬁﬂ‘@e aﬁﬂ?y#ﬁmn& 6? t enper at ur e
bet ween room tenmsﬁlaxmhenjdhal{aﬂﬁd@ 3adjpnirigdini®ane ng can be carried out .
with, but nog.( hurblhﬁ&otﬂleﬂy1héfc%§,§fax9k.hgence Syl @mgﬁéq bty ons; This

reacti on pay or
i ncl ude, But are rpmﬂvﬁzte@pwntdm-%mm am ne, dllsopropyl et hyl ami ne

L\l:?ogﬂl zB glji t hg eimlﬂablﬂoLphehﬁ}_]z(B[hﬂ&)x}m%ﬁaaxylﬁi&%corrpat [ gagl%\ﬁ)%ﬁﬁy?tolr Sanl c
sol vent s spemﬂe%lqg’%g@'z%‘ﬁpgm ér&?-o% may or may not be carried out in a
seal ed [1 eact ?dh‘ﬁlélﬂseﬂo lﬁnwlrﬁéfl-gydm&y-héulydrpxmetﬁyleethmn) me)%r(]%;tréyl)-BHan one

at onosphere (e. g 1 20 at nospheres " This reaction may
or may n the resence. of ca tic amunt .of, catalysts containing
Cranstti R et iflgory- lﬂi pﬁ)-zé%-hwﬁapwaﬁ Mfoxrrﬂ%tg@ ~nflagmipe} (AP but are
not limted to de@lerﬂigm%ﬁ})ﬂﬁoﬁnﬁ-dﬂgﬁﬁﬁdlnmoﬂes recogni zed that use of these
metals is geg gﬁﬂ'ﬁ?‘lu&%tm%ﬁﬁ?ﬁ?z $9biroRy- TR ok AR VN RER.-(£> Bxermplified

conpounds of "For nu
4- Chl or o- 8- (4- trlﬁhlﬁi'@r)bﬁm’ tRH-pyidohdd-iimrimidinytangl f anyl - 8H pyri do[ 2, 3-d] pyrim

idin- 7-one; g4s @Ibﬁﬁ@roeph%ﬂ% 1§-0ih hySoRrembitox yREBNY Ny dniRB)-yi-sul finyl - 8H
pyrido[ 2, g d] pyri

(2, 4- d&:‘f1 g’ﬂ%ll’Brﬁéﬁymd%Z%éwaﬁ a1 - 8H pyri do[ 2, 3-d] pyri ni di n-

4- Chl

7- oneor > 8-(2,4-Difluoro-phenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-4-(3-

471 Chl oro-8-(2, 4- dhﬁ&rﬁ%eﬁ?ﬂ'@%ﬁ@ﬁl?ﬁfp@%ﬁ%f7id?1¥| - SH-pyrido[ 2, 3-d] pyri m di n-
one;

4- Chl or o- 8- ( B-(@AdPiflnererrhepribAy R fydoned Aydrenymethyteloiempipe)-#63-2, 3- d] pyri mi di n-

Z Oned methoxyphenyl SH-pyndof 3-d]pyrimidin-7-one henvl ) - 8H 35

pyg :_% OE g)ﬁﬁ d%g@ﬁﬁﬁﬁpw p}megﬂi& (gﬁj&o y- -hy roxymetgyl-e%hy?ammd 3 % §- pheny )-

4- Chl or o- 8- ( 2, 6- ddifiucmpbemytiett-pyrdd{ 2@ tfytisudifit fagre- 8H- pyri do[ 2, 3-d] pyri m di n-
7-one. -55 8-(2,6-Difluoro-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-
25 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
30 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-
35 methoxyphenyl)-8H-pyrido{2,3-d]pyrimidin-7-cne
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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WO 2006/ 104917 PCT/ US2006/ 010859 Exenplified conmpounds of Formula (I11):
2- (Hydr oxy- hydr oxynet hyl - et hyl am no) - 4- Chl oro-8-(4-trifl uoronet hyl
-phenyl)-8H pyrido[ 2, 3-d] pyri m di n- 7- one;

2- (Hydr oxy- WQ&W&MH@WW et hyl am no) -4- Chl oro-8-(2, 4-dif§ 4)-8H 5
pyrido[ 2, 3-d] pyri mdin-7-one; Exenplified conpounds of Foréw?%n(?)?mv\hl ch

maybe produced using the processes described herein include:

t2 (leydr OXy- Pﬁet{zmmbmmymwammm Iﬁ’ardmbﬂlbwﬁbﬂ;iflamjﬁ@%k(@“y') 8-(4- 10
rifluorone | | n-7-one

2- (Hydr oxy-h U ox fre%‘@?@ﬂ?]ﬂ)éﬁ 2?391(1’8"%“{{1’1% Qi f anyl - phenyl ) - 8- (4

trifluoromet % pﬁ@myxoyplswlp@r@dwp@xwd]ydwvmnihml-ethvlamm) ~4-(4-

2- (Hydr oxy- hydroxnymg{mﬂ,heg g@pmﬂagpﬁd%ﬂ,ydmﬁ dg-trifluoronethyl -phenyl)-8
H pyrido

R ey
2- (Hydr oxy- h\gy g Is\Y yulfﬂpy_'ﬁd_[l,':}_? I -Oﬁm- 2(A4-trifluoronethyl
Ctﬁg f;ﬁé dﬁheﬁ&l -& %WSL} }gyﬁro%mngﬁ@f)&ﬁﬁﬂn n0§ 4 é

phenyl ) - 8H pyri
2- (Hydr oxy- hydrox O@tlpk;malmﬂoymrz@ dl-pyrimiginopreny| ) - 8- (4- 20

i S S
trifluor oftet hyl - f%’ill a]glé BW'J/;X%%

t2- ( ]Ic-llydr OXy- Pﬁe{?;ﬁx@ﬁhbprheaywk(arﬂmnj-zme(rm-ph&dyﬁ)(?#(ﬁqsydydnby- Bgiéc&oxymethyl-
rifluorome I i n-7-one

2-_(Hydroxy hééroxyngpé}@?é%ﬁ &?ig"dﬁ)ﬁ (B}{T%loxyphenyl) 8- 4-

[' f1 uor onet mmshﬁnﬁ ra- Hb{fﬂmyiaaql-%oylmeﬂiy&)amﬁm!ﬁr@o-

2. I( ]Ijlyg(r) ?xy thy Sr 0X ui@aﬁi d}g\ﬂﬂ)}nﬂt t@ m&ﬂﬂmaq@ﬂyézm—@y(%nzamlde

8- (2, 4- E%@%@ﬁé}‘ 13‘2“ [999‘?}?' %ﬁi"é’@h@'ﬂﬁkj?‘“&?ﬁﬁ %% no) - 4- (3 30
met hyl su! f anyl phmmyh})dfapjawdo[d;ﬁ[ -2 p@erdidiny4-iytdmethpl-Neopylbenzamide; ; or

o (2,0 onamleny ey Yol USRI, nk bR+
8-(2,4-Difl ué‘?f‘ée henyl) 2- (2- hydroxy-| - hydr oxynet hyl - et hyl am no) - 4- ( 2-

met hyl sul fanyl - phenyl ) 8H pyrido[ 2, 3-d] pyri mdin-7-one 35

8-(2,4-D -2-(2- hydroxy | - hydr oxynet hyl - et hyl am no)-4-(3, 4
difl uor?&h %P’}'ﬂ% % 1)“3 , 3-d] pyri mdin-7-one
The 1nvent10n w111 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 vnder anhydrous conditions
25  inan Ar atmosphere where necessary.

<\\ R 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 anhydrde MDAP: Mass directed auto preparation

HATU: O-(7-Azabenzoiriazol-1-yl)- HBTU; O-Benzotriazol-1-yI-N, NN’ N
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nmet hoxyphenyl ) - 8H pyri do[ 2, 3-d] pyri m di n-7-one
g/ | - hydr oxynet hyl - et hyl am no) - 4- phenyl

8-(2,6-Diflu
8H pyrido[ 2,

8- (2, 6- D | udkiguipOmoihtpgraph( 2- hydr oxy- | - hydr oxynet hyl

I’ OX
ition

oG ol o

30

- et hyl am no) - 4- (

met hyl thi ophegyle)s: 8H PYhi ARk 1 2 HitB Wil St dA ®RGtroller and dual UV detector

5

10

15

20

Autosampler: Leap CTC with a Valco six

port injector

Column: Aquasil/Aquasil (C18 40x1 mm)

Inj. Vol.(uL): 2.0

Solvent A:  Hy0, 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:

-5

PE Sciex Single Quadrupole LC/MS API-150

0.

7 8 (2 4- D|f| uor o- phenyl) 2 (2 hydroxy 1 hydroxyrret hyI et hyl am no) -4-(2- -56
WO 2006/ 104917 PCTI US20061010959
met hoxyphenyl ) - 8H pyri do[ 2, 3-d] pyri m di n-7-one
8(24D|fluoro n I) 2- (2 hydr oxy- | - hydr oxynet hyl - et hyl am no - (4-
met hoxypheny M2 ﬁll do[ 2, 3-d] pyri m di n-7- one el fudsdlioiisss
8-(2,4-Di fl uoro- phenyl )-2- (2 hydr oxy- | - hydr oxynet hyl - et hyl am no) - 4- ( 2- bi phen
yl)- 5 8H pyr 3 I.m di n-7-0ne )
8-(2,4-Difl ud& éﬁgn*ﬁ‘if%fg%ﬂﬁ(l? AV oxy- 1 - hy SFERSHEPIRITt hyl ami no) - 4- (B- bi phen
yl)- 8H pyrijdek@h®rafhosnhiatei di n- 7- one 8- (Phealbndrophesphagthenyl ) - 2- (2- hydr oxy- |
- hydr oxy et Hykrsehinghathabads ( 2- 01 Y1) - StiomHt i I8l shefliitdolt gz - e 10
8-(2,4-Difl - yOr oxy=t=t UIUXIIELIPy yramrno)=4—<3-fl uoro
-4- bi phenh |1?M§HN@{; m@pﬁ,osmal]nﬁ%?n ni di nf HPIaGengh ressure Liquid
8-(2,4-D fl uoro- phenyl) 2- (2- hydroxy- | @M@fl@f@g@h{j’lw et hyl am no)-§-(4
chl or ophenyl )= 8F: p o d rlmdln-
8_(2, 4_pD fYLJéPK Q rqpy ﬂEOthL) Jl;nyir OX Y= | Wn}olﬁunnf hyvl - ot h\ll am nn) ~4 (3- 15
chor ophenyl )-BSG pﬁi‘fexdmiﬂ s%ﬂﬁhgﬂlnmd@- mfml nnlhmoles
8-(2,4-Difl uy enyl) - 2- (2 hydroxy- | ¢ hydr nmet hyl - et hyl am no) - 4} ( 3-
f 1 uor ophenylp ?ﬁngLé% H+dot2-3—edpy A §gem%)fé§
8-(2,4-Difl uonbrxpﬁblnvm) 2- (2- hydroxy- | _dydqueeysiet hyl - et hyl ami no) - 4+ (3
met hoxyphenwlalg%lpg&hgo[ 2, 3- d] pyr| m di n} g Qﬁ'lﬁvaléﬁ _
8- (2, 4- D f| yor o=phehyt=2=(2=hydroxy=t=n ur oxymethyt=ethytammnoy=4=(3, 5-
di f1 uor opheny& &8s pyri do[ 2. 3-d] pyri ni di ht-hodise
8-(2,6-Dfl Jq&qoﬁﬁwﬂﬂe}a—t&ew hydroxy | | Rydheugpsiay! - et hyl am no) - 4t (2-
met hyl t hi ophlenyT glil-gc)g/rldouddjpyrlmpln /-.0ne _
8- (2, 6-Di f | UctP 2. (2-hydroxy-—1 lﬂfvm“mj{l&‘%-t%f hyl et hyl ari-no) (3 25
met hyl t hi opjedppl%)l-m—l- pyri do[ 2, 3 d] pyri m dsabd: datoraeed
8-(2,6-Dfl - Xy- I -hydroxymethyl-ethylarrino)-4- 4-
et hoxyphenyq{&ﬂﬁﬁ%&%m J‘gg;/nlgl A 7—ohe-
8-(2, 6- Dflu{glvﬂlgﬂ_’@ lé Dhﬂlm@xv- |__Fhydroxynet hyl - et hyl am no)-4-(3 -

4-



8-(2,6-D fluoro-phenyl)-2-(2-hydroxy- | -hydroxynethyl-ethylam no)-4-(2- 35
nmet hoxyphenyl ) - 8H pyri do[ 2, 3-d] pyri m di n-7- one

8-(2,6-D fluoro-phenyl)-2-(2-hydroxy- | -hydroxymethyl -ethylam no)-4-(2
hydr oxyl phenwlo 2ofdko@ysri do[ 2, 3-d] pyrinidin-7-one -57 WO 200P1£hd8d1dss9

PCT/ CUS2006/ 010859

8-(2,6-D fluoro-phenyl)-2-(2-hydroxy-|-hydroxynet hyl -et hyl am no)-4-(3

hydr oxyl phenylolarBy+ pyri do[ 2P8sitiypyri m di n- 7- one

8-(2,6-Diflu = - ( 35 roxy-| -hydroxynet hyl - et hyl am no) - 4- ( 4-
hydr oxyl phen%@}l%@%ﬁ%‘%[ Z?g{%fpyri m di n-7-one 5

8-(2,6-D fluoro-phenyl)-2-(2-hydroxy-1I-hydroxynet hyl - et hyl am no) - 4- (4-

met hyl sul f onygd rheéhhrgyri do[ 2, 3-d] - pyri m di n-7-one
8- (2, 6-Di fl uoro- n - 2- ( 2- hydr - | - hydr oxyne |, - am. no)-4-(3
o byl sul Ponyl p hgﬁg"r%/"-;%a%éeﬁlf %sf’ﬁé)“)é% Eﬁj"-"g%//?vﬁf%x%‘f“ﬁée;% 400 Nt using '
8-(2,6-Difl ucﬁrgk%"hdéﬁﬁpg SP?"%‘ZTHPF%HQRQLBIN : bieeaderm, LVROH6#E no) - 4- (2- 10
(2 601 11 Lot o pheny L) (T | ot 0 2 Tttt phemy L o (o vt oy |
-(2, 6- uor,o- nyl.) - 4- (4- or o- 2- net hyl - phenyl.) - 2- ( 2- r oxy-
- hydr oxynet hﬁhe“g?iﬁ%ﬁ)ﬁﬁﬁdﬂ?%ﬁdgﬂ?@"ﬂd’f’*‘?{%ﬂ‘é‘} @ﬂpﬁﬁ?lﬁéﬁ%ﬁﬁnt@nﬁy
g .8;] ( g 6- di fljmmndmﬂemﬁﬁetﬁﬂii(ahb{TMF)iﬁibéNmﬁﬁiﬁnhyhbmh:' ﬁc}mhmml /et g 15
i I OPYyni T . -4- - et hyl.- - azol n. enzam de
3 [ 2o [ 2% %ﬁaﬁiﬂ:ﬁﬁ Thh i gﬁﬁo@%ﬁ%%‘d&%ﬁ&%ﬁép‘ﬁé‘ nly% It 3! 56,7, 8-
t et r ahydr opy rdotblgbpulosblgspgir+ doublat ofitriplets, apmre epgarent iyropyadodrindissiete; ; or a
phar maceut i cahé NMaE Q&gﬁiﬁgb&sﬁﬁk ncaRldA ERre! MARY et D@LGUKeY ohynct i onal
derivative thereof Q gnt heti c ]g%}ng | es The j nvﬁ?\,{r}%lion wi |l now be
dgsor  bed by OB IREEE Pl I jzation RS AL TRty 7
i IN_ustrative rapetedie degreest(@elddes, dthatabiediadensard asndesaibiedin the ACEStsleope  of
th to (.00 ' by d ti de, all
Pvonts ot o QBN ARSicR Qe RIP SO A P e D A 1o i under anhya ou

solvents are react ons run under anhydrous

condi tions 25 i n Airltegh Silige§ andfhdylerck Siliss Siet G0 Fi254 thipfayaplptesi at i ons
EDC:  1- (3- Di npérbuteafomp Rpot chrodmatsipiphy., Bofh fidth sdliabientreiaspapmpo) - eth
| carbodi i m dewq_ dgnglc |l ori déa féarrr cene %53 Ao SQ | am ng : SIIIa e DMSO
Di net hyl sul f oX7'4& pyeoR B Metgk feselag Qaé%qlglgfg‘ 167 8Hlo bER @R ar bo
er oxoi ¢ aci d hple were performed using a Gilson Preparative System using a Luna 5u C18(2)
20 100A reverse phase column eluting with a 10-80 gradient (0.1%TFA in

acetonitrile/0,1% aqueous TFA) or a 10-80 gradient (acetonitrile/water). The

CombiFlash system used for purification in this application was purchased from

Isco, Inc. CombiFlash purification was carried out wsing a prepacked SiO; column,

a detector with UV wavelength at 254nm and mixed solvents.
25 Heating of reaction mixtures with microwave irradiations was carried out on

either a Smith Creator (purchased from Personal Chemistry, Forboro/MA, now
( . owned by Biotage), a Emrys Optimizer (purchased from Personal Chemisiry) or an

Explorer (provided by CEM Discover, Matthews/NC) microwave.

-

30 Example 1
4-Chloro-2-methylsulfanyl-8-(4-triftucromethyl-phenyl)-8H-

Irﬂ pyrido[2.3-d] pyrimidin-7-one
= | i
Q N N/J\?

A solution of 4,6-dichloro-2-methylsulfanyl-pyrimidine-5-

carbaldehyde (1.0g, 4.5mmol) and Et3N (1.26mL, 9.0mmol) in THF
(25mL) was mixed with 4-trifluoromethylaniline (0.62mL,
FeF 4.9mmol). The resultant mixture was stirred at room temperature for

2 hours before bis(2, 2, 2-trifluoroethyl}(methoxycarbonylmethyl)-

- 60 -



THF: Tetrahydrofuran DIPEA or DOEA: NNN Diisor leth | am ne DCM
Di chl oronmet hane SPE. Solid phase extraction TFA: Trifluoroacetic anhydride
VDAP: Mass directed auto preparation HATU. O 7-Azabenzotriazol-1- 1 -

HBTU. O BenzokpihgwAbaks | -N N, N, N - -58 WO 2006/ 104917 P%Hggﬂ,%{@ngSQ
NXN , AT' -t etranmet hyl uroni um t et r anet hyl uroni um hexafl uoro hos hate

hexafl uoro hos hate NI'S: N-1odosuccini m de HOBT: 1-H dox benzot ri azol e
hydrat e phbdph&amt%hfm rsaithel pwiiRidded. Hh fidr srripsa mmLt effiplefhture for

Ch ora: 00r 8P gkbig 17 RAGRIAL w5 s oM AR el ?‘?fﬁfr fg sCa
aqueous m : mwashegrva’ri’d{é) (2 :eaimhhl'Emosgangrl@)renwahdnmfestSOu flbered @wiper at ur e
m: melting p%ﬁl:fentrﬁed ﬁﬁybﬁﬁéé Hu&wabmﬂhe?mfﬁab %eﬁmglv&m&rﬁ&ﬁﬁe ofSat urated

bi s di hen ho fer ocen ol i di none Experi nment al
Condi ti ons? f ng?t g{:}&\@f %%g’?é‘ﬁ?t ﬁﬁ%ﬁﬁali‘ﬂo‘ﬂ@ ngm@)tl\fllsga_ | OA
Control | er an&E 3WMéHée R(CR{tlpShi ©r3Hk 64B (ETC AdtHe, AHVA40o0 si x

ol vent & 1220 S ey GRS A A AP WY Sattent: 1 near
Channel A: WV 214 run Channel B: ELS Step Tinme (mn) Dura.(mn) Flow
(L/min) Sol.A Sol.B 0 0.00 0.00 300. G&a@fnOP 5. 00
4-Chloro-2-methylsulfanyl-8-(2.4-difluoro-phenyl)-8 H-pyrido[2.3-
ﬁ‘in pyrimidin-7-one
" A solution of 4, 6-dichloro-2-methylsulfanyl-pyrimidine-5-
F carbaldehyde (1.0g, 4.5mmol) and Et;N (1.26mL, 9,0mmol) in THF
©I (25mL) was mixed with 2,4-difluoroaniline (0.50mL, 4.9mmol).

1o The resultant mixture was stirred at room temperature for 2 hours
before bis(2, 2, 2-trifluoroethyl) (methoxycarbonyl-methyl)phosphonate (0.95mL,
4.5mmol) was added. After stirring at room temperature for additional 48 hours, the
mixture was diluted with dichloromethane (50ml.) and then washed with H,O (2 x
25mlL). The organic layer was dried over NaySQy, filtered and concentrated. This

F

20  crude product was applied to flash chromatography (EtOAc / Hexane, 1 : 5) to provide
the title compound (0.79g, 52%): MS (ES) m/z 340 (M-H)": '"H-NMR(CDCls) § 2.24

(s, 3H), 6.79 (d, J= 9.8 Hz, 1H), 7.06 (m, 2H), 7.29 (m, 1H), 8.03 (d, J= 9.8 Hz, 1H).

Example 3

A solution of 4-Chloro-6-(2,6-difluoro-phenylaming)-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

30  concentrate under vacuum. Flash chromatography (EtOAc / Hexane, 1 : 5) then
provided the title compound (50%): MS (ES) m/z 340 (M+H)"; "H-NMR(CDCl) &
2.24 (s, 3H), 6.80 (d, /= 9.8 Hz, 1H), 7.12 (m, 2H), 7.49 (m, 1H), 8.04 (d, /= 9.8 Hz,
1H).
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15 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 20 Mass Spectroneter: PE Sciex Single Quadrupole LG MS API-150 -59 WO
2006/ 104917 ReObddS20967 010559 Pol arity: Positive Acqui Si tHcaiysihdRiosky of i |l e
General Procedures 5 Nucl ear nmagnetic resonance spectra were recorded at 400
MHz using on a Bruker AC 400 spectroneter. CDCl3 is deuteriochloroform
DVSO-d6 is hexadeuteriodi nmet hyl sul f oXixgplésd CD30D (or McCOD) is
tetradeuterlorrethanol Chethipa)-o- Al Lol j mllion
(S) downfield from 'he |nt_e‘r%%n#ﬁ‘&§:11 Vﬂ%t(‘?-glqn)fytogéyl}léstﬁflﬁé}}@)f%% or the NVR
sol vent. Abbrevifat oﬁs f orRYRfR2 14 € follows: s = singlet, =

doublet, t = tPifgler, ’T‘q qurwetolutmnnfMﬂlb@Lﬁmethgildugenfi et of doubl ets,
dt = doubl et of |p| ets

ar ent at e t he NVR
coupl i ng const anty”neasur eﬁﬁggrfz@’F p’t\?ﬁgl%‘ggﬁé’?fi?ff ﬁg)r@”f 8?\6
instruments, usiktteg el ect r dspmmgl) fE@rhlowmettiane (:ﬁﬁ)mléoftamnqueismwm{mﬁmmer atures

are reported in degrees e ribed in
the ACS Siyl'e 15 Gide APk o TR g R e P SGRY ' 1o86)

Anal tech Sil i EHPPEE T Qqrigutes apc qonegniated “é?" vaeHve. pldash gromatagraptyp| at es
were used for (BiDAe /[Eoeete, 8 hil ptieh ppviel yhe thietdanfpbash (@86, QRBYI NS (ES) m/z
chr omat ogr@physs wﬂ)tcétmm(cm@tgpm Bo gé\@ﬂyh" d§i @seLge H@Q}l&zﬁﬁb =nesh)

silica gel. Preparative hplc were perforned using a Gl'son Pre arative
Syst em usi ng &0Hm3HIY .84 @ 2¥ 8.08z, 200 8.1 (/5. ?)H&SH{)COI um eluting with a
10-80 gradient (0.1 %G9FA in acetonitrile/0.1 % aqueous TFA) or a 10-80
gradient (acetonitrile/water). The CanbiFlash system used for purification
i r(st his application was purchased frodX2mles | nc. Combi Fl ash purification
was carried out using a prepacked SiQ2 colum, a detector with Wwavel ength
at 254nm and m xed ol vents. 25 Heating of reaction mxtures with m crowave
irradiati ons wa ’L{f%d out on either a Smth Creator (purchased from

al

Personal Chem & boro/ MA, now owned by Biotage), a Enrys Optim zer
(purchased from Chem stry) or an Explorer (provided by CEM

Di scover, Matth /NC) m cronwave.
F

4-Chloro-2-methylsulfinyl-8- i i imidin-7-one
15 A solution of 4-Chloro-2-methylsulfanyl-8-(2,4-diftuoro-phenyl)-8H-pyridof2,3-d]

pyrimidin-7-one (1.0g, 2.9mmol) in dichloromethane (50mL) was mixed with m-
CPBA (0.69g, 4.4mmol). The resultant mixture was stirred at room temperature for
10 minutes and concentrated under vacou. Flash chromatography (EtOAc / Hexane, 3
: 1) then provided the title compound (1.02g, 97%}): MS (ES) m/z 356 (M+H)+; 'H-

) 20 NMR(CDCl3) 8 2.84 (m, 3H), 7.01 (d, J=9.9 Hz, 1H), 7.09 (m, 2H), 7.29 (m, 1H),

( 8.16 (d, /= 9.9 Hz, 1H),
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30 Exanple 1 4-Chloro-2-nethylsul fanyl-8-(4-trifluoronethyl-phenyl)-8H
pvridof2,3-dl nyrimdin-7-one o NI N A solution of 4,

6-di chl or o- 2- et hyl sul f anyl - pyri m di ne-5- carbal dehyde (1.0g, 4.5muvl) and
Et 3N (1.26n1, ﬁ Pdmg‘i ,in THE (25nL) was mixed with PCT/US2006/010859
4-trifluoronet aniline (0.62nL, FF F 4.9mvl). The resultant m xture was
stirred at roomterrperature for 2 hours before

bis(2,2,2-trifluoroethyl)(methoxycar bqiy yl)- -60 WO 2006/ 104917

PCT/ U82006/ 010859 phosphoggiﬁ (2 QBm ) ) : o irring
at room tenperat uregf or ‘ eed with
di chl or onet hane ) anﬁWﬂ s}dmﬂo(lbf% @Eam)z-miﬂh,elsdfcgahcﬁc | ayer
was dried over Jof i n YC uct vvas
further purifi q;d vavesnshl n(tz%rcﬁﬂ%&g%e@? &?E}r‘?cﬁ%@?ﬁé}?hﬁféﬁﬁ %(e?i @Q X
10mL) to provi detihe titl -YBmelimdichloromethang (mL) s mipe) with p-GHD (|VH—|)+

2||:|)|‘ NN7R( ggc%g) S 2718 (s, Jble9g,6t.4t8mbN, ’I‘l}e_—regulﬁnt‘ﬂnxhhﬂ): wag stifded dtéloord= 8, 4 Hz,
G & o3t o st ’Q%'é?natefs s Ceidied B Bt Mo AR Sorind

nyrim di n- 7- ofEtQAN Hem)le 3A 13 Blenprayived thegijtle compound (0. 91g, 87%): MS (ES) m/z
6- di chl or o- 2- 5386 v HY1. { ANMRGDCE) 312,685 3H), 7.03adhA+ Gz d H),17. 0ym,2FHmol )

N 2 M el 5T s 8 2 o Trn

tenperature for hours before bis(2, 2, 2-trifluoroethyl)

( met hoxycar bonyl - rret hyl ) phosphonat e ((iix% 7 4. 5mmol ) was added. After
stirring at roomtenperature for addi 8 hours the mxture was
di luted with dichl or gmet hané-Gaaai2y(2ydroxkid rhvsexymethy) apmo)-2-(¢- 25n) .

The organic | ayer sa&, dri edypiuRkon il r-shed. This 20
1: 5 to

"H NMR(CDC13) 6 4y 3bhenyb- 8]:9p)(7‘dip[2]3‘—d_9 pﬁ*uh&im—l—ld)ze (00296 Oﬂﬁmmﬁ)ll-])m 7.29
4 onloro- 2 et tyirgt a6 SE T EET R b e et | s
dl pynmi di n-7-one F~F (0.075g, 0.82mmol) in 0 75mL). The resultant mixture

was stirred at room temperature for 1 hour before concentrated under vacuun. Flash

20  chromatography (EtOAc : Hexane, 3 : 1) then provided the title compound (0.14g,

45%): MS (BS) m/z 415 (M+H)"; 'H-NMR(CDCl5) 5 2.25 (s, br, 2H), 3.66 (m, br,

5H), 6.15 (m, br, 1H), 6.55 (d, /= 9.2 Hz, 1H), 7.36 (m, 2H), 7.81 (d, /= 8.1 Hz, 2H),

7.92 (d, J=9.2 Hz, 1H).

crude product wa |ed t F At
provide the ti tl el co oundg(ﬁlgfsg of Ch
/] 4

25
Example 8
! 4-Chloro-2-(2-hydroxy-1-hydroxymethvl-ethylamino)-8-(2.4-
o X
difluoro-phenvyl)-8H-pyrido[2.3- imidin-7-one

@F |/K| A solution of 4-Chloro-2-methylsulfinyl-8-(2,4-difluoro-phenyl)-
OH O 8H-pyridof2,3-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

35 383 (M+H)"; "TH-NMR(CDCl3) § 2,15 (s, br, 2H), 3.75 (m, br, 5H), 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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A sol ution of 4-Chloro-6-(2,6-d(uoro phenyl am no) - 2- net hyl sul f anyl

pyri m di ne-5- carbal dehyde (200ng, 0.63mmvl) in DVF (4.0Om) and Ac20 (2. Onl)
was heated wth "Smith Creator” (mcrowave, 160C) for 30m nutes. The

m xture was @@ mogoantr at e under vacuum Fl ash chr onmat ogr aptystoes 630650/
Hexane, 1 : 5) then provided the title conpound (50%: MS (ES) rn/z 340
(MtH) +; "H NMR(CDC13) 6 2.24 (s, 3H), 6.80 (d, J= 9.8 Hz, 1H), 7,12 (m
2H), 7.49 (m 1H), 8.04 (d, J= 9.8 HzExasbple9 - 61 WO 2006/ 104917

PCTI US2006/ 010859 Exanple 4

4-Cnl oro-2-met hyl sulff i nvl - 84-Chidr6-24(0 hod:0mR1 DiylroRa ey etifiamolsib 650 pyndof 2
3-dl pyrimdin-7¢0 - sol u& on._Q n%}J{oro 0%2391 h%_ S.I.(J{[ f,? - 8- (4-
w8H P %‘8}%&%" i D

trifluoronethyl Yot =ote .L_U, FFF
2.7mmol ) in dic aneA(SBKDtrQI) Of/\ﬁghlwoeédnezﬁwmmnyw%ﬂc@ﬂm@-pkmyomml ).

The resultant m eouwacs (?;}l(gs,ﬁglo t_;_cg{g)?,%ﬂzgryp&re?gggizf?hﬁé&%m nut e_s and

concentrated under vacuum 33, :

then provided the title corﬁ} Wsnﬂﬁfd(‘ﬂg}aﬁﬁlﬁtlwfﬁwoé I\/H—I) +

" H- NVR( CDA 3) (042, B66rhmol) HDMIT (an)J Théfes&lt&t Hiﬁxtuild-l)zas slirdQ af homJ= 8.0 Hz,
2H), 7.86 (d, e 5 ONN~$O

2 i or o 9. PR fF 1 16 vetbls eindelirptdTptel vl Fhash SRRy )

pyri ni di n- 7- otfOA¢ b Heaxans) 31t i pthewproxidehhertitle 2empotngl €ANzafRfo): Mf( B f 1 uor o
phenyl) - 8t pys4 421{)3 | Nl\m(fdlﬁflgﬁ'a‘r gs Q”S'r ﬁljf @990 ﬁ-xegf”@ﬂ)% 69 \Hling hipgr omet hane

CoPTrha"Ss T obsh (b U730 Godth m&@"-fana R e e

FI ash chr onat tify. aphy (Et OAc / Hexane, : 1) then provided the title
conpound (1.02g, 97%: MS (ES) niz 356 (I\/H—l)t 1H 20 NVMR(CDC13) 8 2.84 (m
3H, 7.01 (d, J= 9.9 Hz, 1H, 7.09 (m 2H), 7.29 (m 1H), 8.16 (d, J= 9.9

Hz, 1H). -62 WD 2006/ 104917 PCT/ US200Ezamplgaa Exanpl e 6

4- Chl or 0- 2- net hyl sul f nvi~ 8- 4. -ﬁdéﬁlﬂéuﬁ%@-bﬁélﬁmd 12-Bddromk 1 -80drdx ety 0]

yyrimdin-7-one A ; ,I on Owlammogg (g-tnﬂuorom t*n§ll-J her?\r/]XBH?nvridofz,%
AN dJpyrimidin-7-one A solution of 4-Chloro-2-(2-hydroxy-1-

P

oZ NN hydroxymethyl-ethylamino)-8-(4-triflucromethyl-phenyi)-8H-
? AN pyridof2,3-d] pyrimidin-7-one {50mg, 0.12mmol) in dioxane /
H,0 (3 : 1, 4.8mL) was mixed with 2-methylthiopheny! boronic
F acid (30.4mg, 0.18mmol) and K,CO; (50.1mg, 0.36mmol). The
resultant mixture was bubbled with argon for 5 minutes, and added by Pd(PPhs)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
25  chromatography (EiOAc/ Hexane, 3 : 1) then provided the title compound (88%):
Q MS (ES) m/z 503 (M+H)"; "TH-NMR(CDCl:) 8 2.48 (s, 3H), 2.65 (s, br, 2H), 3.70 (m,
' br, 5H), 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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o NN "qO (2, 6-difluoro phenyl)-8H pyrido[2,3-dJ pyrimdin-7-one (1.0g, F
Il F 2.9mmol) in dichloronethane (501) was m xed with m CPBA (0.69g,
4.4mmol ). The resultant mxture was stirred at room tenperature for 10

m n

utes and ceacesyfaed under vacou. Flash chromatographype n@%ﬁuéss;iexane,
1) then provided the title conpound (0.91g, 87%: M (ES 356

3:
(MtH) +. "H- NMR(CDC13) S 2.85 (s, 3H), 7.03 (d, J= 9.6 Hz, 7.15 (m 2H),
10 7.53 (m 1H), 8.18 (d, J= 9.6 Hz, 1H). Exanple 7

4- Chl or 0- 2- ( 2- hydr oxv- | - hydr ox) net hyl Roledfi N0 -8-(4- (N
trifluoronethvl-phenyl -8H pvridol2, 3-% din-7-one ON N'NH A sol ution
of 4-Chl or o- 2- met hyl_qulsf i nyl,- t.[ (kor.onet OH

phenyl ) - 8H pyri do[ 2{ 3] d] py%u(%g\éeﬁhl?ﬁ YI'D. FEETE YCRORYINE

di chl or onet hane (30nl) was Ay amiyg 1Hedramethyl-pifenyly-BFpyride[2.B. 0759,
0.82mmol ) in DW ; 71&,@ mxture was stirred at room

t enperature for of 0 rmbefo ncen raéed under um Fl ash 20

chr omat ogr aphy ( . gcom@).m WéhPIsPaed ?ﬁé&‘ lowang the procedigyisund
(0.14g, 45%: M5 orm(oz 4E5mﬁj§1blﬂ§)txceblr Nive(HyRibpheny! Bordfic G8id wak usedtl, 3. 66

(m br, 5H), 6.%5(m br, U 61, m 2H), 7.81
(d, J= 8.1 Hz, 2H)F( 7.92 ( °3‘5951%§t‘°1(ﬂg76}¥2is§‘5@€§(a% @’%Hf* B
4- Chl or 0- 2- ( 2- hydr oxy- 1- hy dNARGERGyI S BAKGI broJHR 2(52 (8- 31'1?),3163 (radrpSEhen

) - 8H-pyri do[ 2,530qk,mer THY 6lun(s/ 0

4- Chl or o- 2- et %;(/)Ictsu fll}glyl (S(Bog%dﬂttg\lgglr%mpge‘s%ﬁ iI'l')t? ff 8?—! pyrido[ 2, 3-dJ
pyrimdin-7-one (0.24g, 0.67mmol) in F dichloronethane (24nL) was m xed with
a solution of serinol (0.065g, 0.71nmol) in DWF (0.65nL). The resultant

m xture was stirred at room tenperature for 1 hour before concentrated
under vacuum Fl ash chromat ography (EtQAc / Hexane, 3 : 1) then provi ded
the title conmpound (0. 12g, 46%: M M!ﬁi 35 383 (M+H) +; " H- NMR(CDC13) S
2.15 (s, br, 2H), 3.75 (m hy4-Npdtdy rroxy--h98rokPihetiit) . 7. 04
(m 2H, 7. 28 (m 1H 7.90 o ( )49 T lS? 010859
Exanpl e 9 4- Chl or 0- 2 2- hy dF8% R SRR 6-
d |p_y1_~11_n_1d1n-7—one The tltle compound was prepared by

NSy following the procedure in Example 10 except 4-

.

Lol (56%): MS (ES) m/z 503 (M+H)"; "TH-NMR(CDCls) 8 2.40 (s,
br, 2H), 2.58 (s, 3H), 3.69 (m, br, 5H), 5.85 (s, br, 1H), 6.48
(m, 1H), 7.40 (m, 2H), 7.48 (m, 2H), 7.56 (m, 2H), 7.67 (m,
1H), 7.83 (m, 2H).

o @ N™ “HH methylthiophenyl boronic acid was used in the coupling step

25 Example 13

4-phenyl-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-8-(4-
triftuoromethyl-phenyl)-8 H-pyrido[2.3- imidin-7-one
L L The title compound was prepared by following the procedure in
Example 10 except phenyl boronic acid was used in the coupling
é\) O OH  step (82%): MS (ES) m/z 457 (M+H)"; '"H-NMR(CDCl3) & 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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,N Ot, difluoro-phenyl)-?LLp, do[2,3-dlpyrimdin-7-one N N NH FF A

sol ution of 4-Chloro-2-nethylsul nyl-8-(2,6-difluoro phenyl)- Of off

8H pyrido[2, 3-d] pyrimdin-7-one (0.90g, 2.53mmwl) in dichloronethane
(90n.) was %69&6}% &by @ solution of serinol (0.24g, 2. 66rgals20s0idbés
(2.01). The resultant m xture was stirred at room tenperature for 1 hour
before concentrated under vacuum Flash chromatography (EtQOAc / Hexane, 3 :
1) then provided the title conpound (0. 40g, 42% M5 (ES) mlz 10 383 (M+H) +;

' H NIVR( CDC13) 81.95(s br, 2H), 390& By 6.05 (m br, 1H, 6.56
(d, J= 9.6 Hz, 1H), 10(m 2I—2 —81Hz 2H), 7,94 (d, J= 9.6
Hz, 1H). Exanple 4-(3 Iorophenyl)-z -(2-hydroxy-1-hydroxymethyl-ethylamine)-

4- (2- Met hyl sul f anyl enyl)s ~&My&ﬁmpiaeﬂmﬁ)mmmnﬁmw@m@

8- (4-trifluorometpylil - phen I one. A sol ution
of(4 Chl oro- 2- (24h Ur,Npr-I Nltﬁgﬁmunqwasprepare ‘t?yfo lowmgtheprocedurem
hydr oxynet hyl - efhyi dhi fib) - 8E£aﬂmﬂtﬂmbmpmrdﬂblyihe@hbmhﬂc-aﬁid-wéﬂds@i\inthe

pyri do[ 2, 3-d] pyr ifmjdi F HO (3 : 1,

4.8nm) was m xed th”2°”rret ﬁon&mﬁﬁ?&ég}@ﬁ%%#oﬁ ﬁl/zdz%g?g“%illg{) ’30. 4ny, 0, 18nmml )

and K208 (50. 1mg5;=o 36mmol ¥ lz)éleﬁﬁt(g;hr,ZH)xﬁaﬁémlassﬂwﬁalSe(m\hrth ar gon

for 5 mnutes, and added byiid6RER) #11), 732880 6HY - OB24TH) 7 ction

t ube was ﬁf)al ed and heat ed Wlﬁ){jh g%lz h)Creg?%rH? (m crovvfzlee8 ?ﬁbcll?)a

15m nutes.” The m xture was concentrated under vaco. Flash 25 chromat ography

(EtCAc / Hexane, 3 : 1) then provided the title conmpound (88%: M5 (ES) nmiz

503 (MtH) +; ' H NMR(CDOl 3) 8 2.48 (s, ampte98 (S br 2H) 3.70 (m  br,

5H) 6.20 (m br, 1H), 645m1H) M‘Frrr (m 1H) 783(m
-64 WD 2006/ 104917 PCTiA1isok Iah‘ndro&wnethvl-ethviammg-

4((3- Wt hyl sul fanyl eyl @4&%:@&%@@% PRIy o ldinTone
ome - VT
STRY engli’)%g% RRHY ﬁ?%?fﬁl? ?Jd]?ﬁ/ 01118Wf‘{$«]ﬂl‘?1€;r°f“fflé"replpocedur e

| ami no)-8-(4-trifl
Aycept E&mnic h Exdeptoptidmphetybboonic aaidiwhswasiingled in F F

dl pynm di n- 7- one
F the coupling st? (789 : MRofi g%g };@é‘,f;o&s((mﬂg}wcgcm) 8 2.49 (s,

in OH OH Exanpl

by, 2H), 2.54 68
y. 2H), (s o 3 OB IR (DIt 3 161 s, br, 261), 3.73 (m, br, SH), 6.05 un, br,
1H), 6.50 (m, 1H), 7.41 (m, 2H), 7.58 (m, 4H), 7.76 (m, 15),

20 7.84 (m, 2H).

Example 16
i ; 4-(3.4-difluoropheny])-2-(2-hydroxv-1-hydroxymethvl-
ethylamino)-8-(4-trifluoromethyl-phenyl)-8 H-pyrido[ 2.3~
Ay 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(CDCls) & 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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10 5.90 (s, br, 1H), 6.47 (s, b, 1H, 7.45 (m 6H), 7.65 (m 1H), 7.82 (m
2H), Exanple 12 4-(4-Met hyl sul fanyl - phenyl ) -2-(2-hvdroxv-1-h ddroxynet hyl -
et hyl am no) - 8- (4-trifluoromnethyl -phenyl)-8H pvridof2,3- | d]pvrimdin-7-one
The title co prepared by N followi ng the proce le 10
except 4 0 Nr{ﬁﬁ?@gmwﬁﬁ met hyl t hi ophenyl boronic acid was gg‘é@sbdﬂaﬁgﬁp
coupling step OOH OH (56%: M5 (ES) mlz 503 (M+H)' 1H NMR(CDC13) S 2.40 (s,
FFbr, 2H, 2.58 (s, 3H), 3.69 (m br, 5H), 5.85 (s, br, 1H, 6.48 F (m

111), 7.40 (m 2H), 7.48 (m 2H), 75€§m ég) 7.67 (m 1H), 7.83 (m 2H).
25 Exanple 13 44-henyl -2-(2-hvdroxv- viet hyl - et hyl am no) - 8- (4-

(ES) nlz 457 (M
SH), 6.10 (m breyy 6. 47ELdipld I excé t‘mclﬂélﬁhe@l'%oroﬂw@&d(ﬁﬁs udddin tile 82 (M
3H). -65 WO 2006/%49

2

trifluoronethyl-phepyl) - 8H $2-Cillwh -hydrdi vl -HydnoryrhethiylJetleyldrninb

conmpound was prepar by foé l(éPYi‘iﬂlﬂr&rli'&hﬁrﬂ&%ﬁ‘f‘é&nhﬂdorﬂs%wd@(? e 10

except phenyl boronik dcid Was used [n e coup Tp‘xag‘l?/c) NG
H Nmml%gomommhwas nﬂenmr«rﬂ ‘DSfOHBngZhﬁ progedw igin, br,

o e o

8- (4- tridfl uor ometpar d deen%/I NJ;WB ls);idﬁ[@(m dbr,@-l);ﬁd@(n:,l\lli,;\ﬁa)egﬂ(ﬂilhﬁﬂigt l e
conpound was prepdred by fo 0 K n anmpl e

except 3-chl orohenyl boronic g@‘ngﬂ-\% S0 wvtgﬁgn’%ﬁ)ﬂ of f coupling step
(769 : I\/Sl@ES) mz 491 (MkrH)+; "HF F F NI\/R(CDClB) S 1.66 (s, br, 211), 3.73
(m br, 5H), 6.15 (m br, 111), 650g EﬂB 7.52 (in, 6H) 7.75 (m 1H),
7.84 (m 2H). 10 Exarrple 1? - | ) - 2- (13- hyd

| - hydr oxynet hyl - et hyg am no) = .
[ 2, 3-dl pyrimdin-7-0Qe

procedure in d_‘;mmmldm-’hon

an i The title compound was prepared by following the procedure in

L L, inthe coupling step (66%). MS (ES) m/z 487 (M+H)"; 'H-
NMR(CDCJ5) 6 1.85 (s, br, 2H), 3.69 (m, br, 5H), 3.92 (s, 3H),
6.10 (m, br, 1H), 6,47 (m, 1H), 7.07 (m, 2H), 7.40 (m, 2H), 7.60
20  (m, 2H), 7.84 (m, 3H).

o @ N7 Example 10 except [4-(methyloxy)phenyl]boronic acid was used

Example 19
P 4-(3-Methoxyphenyl)-2-(2-hydroxy-1-hydroxymethyl-

ethylamino)-8-(4-trifluoromethyl-phenvl)-8 H-pyrido[2.3-

Ay dipyrimidin-7-one
o™ N’ANH The title compound was prepared by following the procedure in

? mH 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(CDCls) 8 2.90 (s, br, 2H), 3.61 (m, br, SH), 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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O N N'"NH Exanpl e 10 except 4-chlorohenyl boronic acid was used in the ei
coupling step (72%: Ms (ES) mz 491 (MtH) +;"H H N NVR(CDC13) 8 1.61 (s, br,
2H), 3.73 (m br, 5H), 6.05 (m br, FFF 111), 6.50 (m IH, 7.41 (m 2H),

7.58 (m 4H) wolwérogsny 1H), 20 7.84 (m 2H). Exanple 16 Fetyuszoosniosso

4- (3, 4-di fluorophenyl -2-(2-hydroxy-I-hydroxynethyl -

et hvl am no)-8-(4-trifluoronethyl phenyl)-8H pyrridoj2,3- .N
dlpyrimdin-7-one { ONNNH OHOH F F The title conpound was prepared by
foll owi ng the procedure in Exanple 13%%%@ 3, 4-di fl uorophenyl boronic

acid was used in the coupling step ( , (ES) mz 493 (M+H) +;

' H NVR( CDC13) S 2. 06%(s, bﬁww - -,h..mgxt br, 1 H),
6.50 (m 1H), 7.42 51- Je\hg(lﬁmﬁ@)-é#g nﬁh%roﬂe%ﬁlg%ﬂ%@gd@,ay\o

2006/ 104917 PCT/ Us2(106/°0108 E>(§1 oroRnenyl ) - 2- { 2- hyddr oxy-
| -hydroxynethyl fe Ihyl ami n 1l-/-0n¢

8- (4-trifluorontt fiyl™ rifleny| ThegitempmpowiddyB-pidpayedityi follewitig dreprockierstin t | e
conmpound was pref

= Dy o 2 H%W’ T A L e

except 2-chl orohe
(72% . |v5 (ES) ny F491 ( MHg the copplingrstom@ CHAMS (ES) /2687 (Wit Hdy, | HsH) | 6 10

(m br, 6.45 (m 1H), NMR%@DC §2HD, s?:r,@@{) 3Y69§rh|)br E’Hﬁ@ g4m, 38 -

Ei(ﬁg?;?n 1@) 861?6@% it oggm%hiﬁ{)zaﬂéﬁagﬁ)s%ﬁ éﬂi‘% 1}, é‘}) pyrimdin-7-one

N The title conmpound was prepared by followi ng the procedure in o N N~NH
Exanpl e 10 except [ 4-(nethyl oxy)phenyl]boronic acid was used OH OH in the
coupling step (66%9. Ms (ES) m z 487l£|vHrH)+; "H

(_, xample 21

S~ 4-(3-Methylsulfanyl-phenyl)-2-(2-hydroxy-1-hydroxymethyl-
ethylamino)-8-(2.4-difluorophenyl)-8 H-pvrido[2,3-d]pyrimidin-
PN T-one
F (H A solution of 4-Chloro-2-(2-hydroxy-1-hydroxymethyl-
OR N ethylaminoe)-8-(2,4-difluoro-phenyl)-8H-pyrido[2, 3-d] pyrimidin-
7-one (50mg, 0.13mmol) in dioxane / H,O (3 : 1, 4.8mL) was
20  mixed with 3-methylthiophenyl boronic acid (33.8mg, 0.20mmol) and K,COs
(54.3mg, 0.39mmol). The resultant mixture was bubbled with argon for 5 mimtes
follwoed 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)

25  then provided the title compound (90%): MS (ES) m/z 471 (M+H)"; 'H-
NMR(CDCl3) & 2.40 (s, br, 2H), 2.40 (s, 3H), 3.90 (m, br, 5H), 6.00 (m, br, 1H), 6.45
(o, 1H), 7.15 (m, 2H), 7.40 (m, 5H), 7.85 (m, 1H).

30 Example 22
- 4-(4-Methylsulfanyl-phenyl}-2- (2-hvdroxv- —hvdroxvmethvl-

7-one

The title compound was prepared by following the procedure in
! : Example 21 except 4-methylthiophenyl boronic acid was used in
@r oi o4 the coupling step (95%): MS (ES) m/z 471 (M+H)™; 'H-

F NMR(CDCl3) 8 2.35 (s, br, 2H), 2.57 (s, 3H), 3.76 (m, br, 5H),
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F F NVR(CDC13) 61.85 (s, In, 2H), 3.69 (m in, 5H), 3.92 (s, 3H, F 6.10
(m br, 1H), 6.47 (m 111), 7,07 (m 2H), 7.40 (m 2H), 7.60 20 (m 2H),
7.84 (m 3H). Exanple 19 o. 4-(3-Methoxyphenyl)-2-(2-hydroxv-1-hydrox yl _
eth | am no) - ﬂﬂ AO% | uor onet hyl - phenyl ) - 8H pyri do[ 2, 3- piAkyésioesdi n- 7- one
O N N~NH Th e corrpound was prepared by followi ng the procedure in \ |
of f | oH Exanpl e 10 except [3-(nethyl oxy)phenyl]boronic acid was used in the

coupl i ng st epe, 05@9@1}1‘, N%%E%mMH) 495 &&1'\@1!19 727 é{ﬁ Euf; 7%9Nkﬂ?(zﬁ%@1@ @ 2.90 (s,

I n, 3.61 , 45 (m 1H),
7.09 (m 2H) I%’)n}@ & 7.80 (m 3H) -67 VO 2006/ 104917

PCT/ U82006/010859 Exarrpl e 20 4-(2-Methox)phen |y)-2-(2-hydroxy-I-hvdrox
nnet hol o ethylam no)-8-(4-trifl uoror@}#ﬁ! s pyenvl) - 8H pyri dof 2 3-

dl pyrimdin-7-one 0 N "~NH Th tit] was prepared by follow ng the
procedure in OH of# HCRLY BRI 2 t=hly D GG n!e'!s‘—shf acid was
used F Fin the c i ' ( CDC13)

3.84 (s,

5 2.20 (s, br, 26 13 69 (m_hr, . 1H) |
6.41 (m 1H), 7. mzm—%‘?—mm 5H), 7.83 (m 2H). Exanple 21 S

4- 3- Met hyI sul f nyI - he i ) Zﬂheznhydmpymndhy@memr@tbwfgnowmg the procedure in

et hyl ani no) - 8- (2 {4Jdif| Yézﬁé&%@p{b@ﬁ&tﬁyﬁu )éﬁ}ﬂfﬁbﬂinibac?d%eus@dﬁsNN NH C

1 A solution of 4Ch|or02 hydr oxy it

et hyl ami no) - 8- (2, 4-di f1 uor & %mi}?gstm’?&ﬁsd%fg[(ﬁ lsmg]‘%& r(M#ﬁuriH-F 7- one
(50rrg,h P ﬁSrrrmI) i n di oxaneNMRKRDC(:B6 2.45 (s,4H3/14.35 (e, 3HQ 3I:fl'2><(ﬁi(jbi1yi5HP),

3- et hyl t hi op and K2CG3 (54. 3ng,

0.39mmol ) . ThQS:? ’u]$ T@BQO%U?@( g%ﬁég%%fgg%ﬁhﬁ%\rgon for 5 mnutes :
fol lwoed by the addition of Pd(PPh3)4 (3.0Org, 0.0026nmmol). The reaction tube
was sealed and heated with "Smth Creator” (mcrowave, 150C) for 15m nutes.

The 15 Example 24
F 4~(3.4-difluorophenyl)-2-(2-hydroxy-1-hydroxymethyl-
ethylamino)-8-(2.4-difluorophenyl)-8 H-pyrido{2.3-dpyrimidin-
N T-one
@ JN\ The title compound was prepared by following the procedure in

©/F l)\l Example 21 except 3,4-difluorophenyl boronic acid was used in
™M the coupling step (56%): MS (ES) m/z 461 (M+H)"; 'H-

NMR(CDCl;) & 2.25 (s, br, 2H), 3.77 (m, br, 5H), 6.15 (m, b,
1H), 6.48 (m, 1H), 7.06.(m, 2H), 7.49 (m, 4H), 7.74 (m, 1H).

25 Example 25
4-Q—Methoxmhenﬁ 2-(2-hydrox j—l-hvdro:gmethyl-

7 "i 7-one
" The title compound was prepared by following the procedure in
<jr on 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({CDCIs) & 2.85 (s, br, 2H), 3.67 (m, bz, 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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m xture was concentrated under vaco. Flash chromatography (EtOAc / Hexane, 3
: 1) 25 then provided the title conpound (90%: MsS (ES) mlz 471 (M+H)+;, 1H
NVMR(CDC13) 8 2.40 (s, br, 2H), 2.40 (s, 3H, 3.90 (m br, 5H), 6.00 (m br,

1H), 6.45 (Wodddosof715 (m 2H), 7.40 (m 5H), 7.85 (m wpdifyus28ésoosanpl e 22
4- (4- Met hyl sul fanyl - phenyl ') -2-(2- hydroxy 1-h}droxynet hyl -

et hyl am no) - 8- (2, 4-di f |l uor ophenyl ) -8H pyri do(2, 3-dl pyri mdi n- 7-one The
title conpound was prepared by follow ng the procedure in o F JNH Exanple
21 except 4 met hyl t hi ophenyl boroni c @G s used in OH O—I t he coupling

DC13 S, 2.35 br, 2H), 2.57

(s, 3H), 3.76 (m bE¥ 5H), 6,05 (m

t2)|r_|) 1|7'|),816(46 (1:—51 [ -(2.4-ddiGofdFhent MY H-pyr in-7. 55 (m
, 7. m : a

- 242- hydr oxy- 1- h y% hylzr—on—eil?‘%’lﬂﬁr????ﬁ?“@ Ve PX?P&F%%G’JP%%"F\%F!?) 8H p

rido[ 2, 3-dl pyri A7 - oneregefprRinEx e 21 txcepicbmethonypheay borapeacstl by

fol l owing the pr@fd 'nwﬁueedlwtmoﬁgﬁ:@étgy by s08 Qﬁsﬁmmfsg}(m hjjopheny!

boronic aci d was isn FE _the (( 91 ( MFH) +;

'"H NVR(CDC13) 8 2[45 ]Zs 31%%(%9%6 0210 (s éﬁ)ZH ﬁIYBn? 5%1), 30115, 6.05

Sfm( 3b2 d11|1) 6. 40 (m 1H) 3H}, 6)55 (nﬂlbrﬁl'ﬂ(lj),ﬁﬂg{iﬁt %H),'?ﬁl‘i)(m, 48),Bxa3np) 81)24 F

MANY - roxy-1 - hvdr ox3ne
et hyl am nfg) ?%@Q@Tf &%B%{e)hy) - 8H pyridof 2, 3-dlpyrimdin- 7-one o N NNH
The title conmpound was prepared by follow ng the procedure in F Exanple 21

except 3, 4-difluorophenyl boronic acigk edped in OH OH the coupling step
(56% M5 (ES) mz 461 (I\/Hrlzp+ 1H F L3 E .25 s,1 r, 2 3.77 (m
511) 6.15 (m ¢B¥, H}J—G'i@g@#’%yyéﬁ = R111), 7.74
r(n 25 Exanpl h (v 4~d1ﬂuoronhenvl)jH-nvr1d0[2 3- d]Dvmnldm—? -one

The title compound was prepared by following the procedure in
: v Example 21 except 2-biphenyl boronic acid was used in the
OH OH

coupling step (89%): MS (ES) m/z 501 (M+H)"; 'H-
F NMR(CDCly) & 2.06 (s, br, 25), 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).
20
Example 28
Ph 4-(3-Biphenyl)-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-8-
(2 4-difluoropheny)-8 H-pyridof2.3-d]pyrimidin-7-one
Y ‘i The title compound was prepared by following the procedure in
\ H\ Example 21 except 3-biphenyl boronic acid was used in the
) ©/ on on  coupling step (92%): MS (ES) m/z 501 M+ 'H-
C ; NMR(CDCls) § 2.10 (s, br, 2H), 3.72 {m, br, SH), 6.10 (m, br,
1H), 6.47 (m, 1H), 7.06 {m, 2H), 7.60 (m, 8H), 7.82 (m, 3H).

30 Example 29
4-(2-Tolyl)-2-(2-hvdroxy-1-hydroxymethyl-ethylaming)-8-(2.4-

cH, difluorophenyD)-8H-pyrido[2.3-d]pyrimidin-7-one The title

“ "‘)N\ compound was prepared by following the procedure in Example
" H\ 21 except 2-tolyl boronic acid was used in the coupling step
©, o on (66%): MS (ES) m/z 439 (M+H)"; '"H-NMR(CDCl3) §2.24 (s,
R 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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4- (2- Met hoxyphenyl ) - 2- (2-h ydroxw - hydr oxynet hyl - oMe

et hyl am no)-8-(2.4-di fluorop~ hen 1)-8H pyridol2,3 dl pyrimdin- 7-one F NH
The title conmpound was prepared by follow ng the procedure in o H off
Exanpl e 21 % Egﬁgﬁet hoxyphenyl boronic acid was used parkdobeogoupl i ng
step (89%: ﬁ’? mz 455 (M+H) +; 1H NMR(CDC13) 8 2.85 (s, br, 211), 3.67
(m br, 511), 3.81 (s, 31-1), 6.10 (m In, 1H, 6.38 (m 111), 7.07 (m
514), 7.30 (s, 1H), 7,38 (m 111), 7.50 (m 1H). -69 WD 2006/ 104917

PCT/ US2006/ 010859 Exanple 26 Me 4- (4- Met yphenvl
-2-(2-hvdroxy-1- hydroxymethyl _ | eth -8-(2, 4-difl uorophenyl

-8H pyrido[ 2, 3- dl yymi m di n4-(3-Elubra®iphBsyl}-210 Bydrefpoundioxatethylepar ed by
following the O N NH pro eur| ] 2 X i, JTE h doh_enyl
boronic acid F ( us ed=H < B2 ’ 455
(MH)+;,  ~ 1 F I—LNNB( 6DC13) 8260(5 br 2H) 373(m br, 5H),

r oxy- | - hydr oxwet Braaple 31 epﬁzpt 3- ﬂuoro—4~b1pheny1 boronic aCId was used in
(2, 4di f | uor ophenyl | ) - SH- DYflieféﬁﬁlﬂuﬁ-s&bMS%ﬁm (ESj o019 (M)t 10 e conmpound

was prepared by fol 1 owi ng except
2- bi phenyl boronic acid m%@&%ﬁ%gs s%r*%BNéR‘%NFﬁ%@%ﬁ(rgé M5 (ES)
mz 501 (RtH)H), 6.39 (@, NEER(CB0E3)2H3, 2286n,(131), BF2 (12.18H)) 7.86 mBlI@)m br, 5H), 6.15
(m br, 1H, 6.18 (s, br, 1H), 7.00 (m 2H), 7.25 (m 7H), 758(m 411) .
20 Exarrpl e 28 Ph 4-(3-Bi nhenvl )-2-(2-hvdroxy-1 -hydroxynethyl-eth | am no)- 8-
(2, 4-di fl uorophhenyl)-8H pyrido[ 2, S-M-&di n-7-one The title conpound
was prepared by fol#ow ng #He-Ohicregiuylp2+(B-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

107,58 (m 219} @ % TR%#‘)‘ i by B g 11,

—
Example 21 except 4-chloropheny! boronic acid was used in the

N
/\ coupling step (70%): MS (ES) m/z 459 (M+H)"; 'H-
™ NMR(CDCLs) 3 2.83 (s, br, 2H), 3.72 (m, br, 5H), 6.15 (m, br,
1H), 6.46 (m, 1H), 7.04 (m, 2H), 7.28 (m, 1H), 7.53 (m, 4H),

Q

-nz

F

20 7.72 (m, 1H).

Example 32
el 4-(3-Chlorophenyl}-2-(2-hydroxy-1-hydroxymethyl-ethylamino)-
8-(2.4-difluorophenyl)-8H-pyrido[2,3-d]pyrimidin-7-one
Y ;'j‘\ 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-+tH)"; 'H-
F NMR(CDCls) 6 2.55 (s, br, 2H), 3.74 (tm, br, 5H), 6.10 (m, br,
1H), 6.47 (m, 1H), 7.05 (m, 2H), 7.28 (m, 1H), 7.53 (m, 41},
30 773 (m, 1H).

Example 33
F 4-(3-Fluorophenvl}-2-(2-hvdroxy-1-hydroxymethvl-ethylamino)-

8~(2.4-difluorophenyl)-8 H-pyrido[2.3-dpyrimidin-7-one
“ "j‘\ 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-
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o0 N N NH NH Exanpl e 21 except 3-bi phenyl
of f coupling step (92%: M5 (ES) mz 501 (MtH) +;'
3.72 (m br,

7.60 (m 8Hwohofshodsrr 3H).
| - hydr oxynet hyl

br, 2H),

was used in

' H NVR( CDC13)" &

(m br, 1H),

PCT/ US2006/ 010859 Exanpl e 30 F- 1 - hysth sl

5H),

6.39 (m 1H),

henvl ) - 2- (2- hvdr oxv l eth
3-d1lp3rimdin- N7 "0 N
t he procedure in 1

was used in

NVR( CDC13) S 2

(m 1H),
31 ci

upI|n

: Nl?f

was prepared by foll ow ng

4- chl or ophenyl
mz 459 (IVH—|)6-|-1

6.15 (m br
2p 7. 72 (in,

15

P

35

7. 06 na%%lrl)
8-(2,4- dl(]fl| ﬂ(r)((c;;/h n)L) - gl—l-sz?ldmwi; B‘yﬁ] lgbﬁiﬁ‘ gﬁg%ﬁ téfit
R & ey e R

AN

LA

07 "N” "N” "NH

Fh

F

SMe

el =N

(A

07 "N” "NT TNH

F FH\
OH OH

30

- et hyl am no)-- (2, 4-
8H pyrido[ 2. 3-d] pyri mdin-7-one The title ~"
fol | owi ng t haNR(CRAL) &2.05 (kg 2§51) 5. 7D(nh bE-A4H, @10 érceptHR 6t401(x, 1HYI7A0Yi ¢ aci d

t(]plezgpg%lz((glgsgj g%ﬂnbhngf (669%9: M5 (ES) mz 439 (M+H) +;

g“he pﬂe cmgt)und *;wag pre@?ﬁed Q)Lﬁolﬁyyw%the ﬁ’fo cefyrein py g rrp | e

boronic acid was used in the

6.10 (m br, 1H), 6.47 (m 1H)),
30 Exanpl e 29 4-(2-Tolyl) - 2-#@ris20d6/00el5OXY

CH, difl uorophenyl)

conpound was prepared by

br, 214), 3.68 (m br,

7. 40 (m 6H).
Ph 4-(3-Fl uoro-4-hi

SH),
7.04 (m 2H),

‘ teep (48% (ES) ‘Mz 519 (MH)+;
br,

'H
10 1H),

3 yetllio; en?I turbEl 0kl Jras used in

except

bor oni ¢ aci N%@M@hﬁsiﬂ'?(mbr 2E),Gotiplnd, ey, SDep ot 760%1) M5 (ES)
5 A}nﬁb} 1@18(34414(1{}%?1)0@%@% (ﬁ{)27§§£1{151};)b"747%!ﬁ) mﬁ)ﬂs% {6, ?r

Example 35
4-(3,5-Difluorophenyi)-2-(2-hydroxy-1-hydroxvmethyl-

ethylamino)-8-(2.4-difluorophenyl)-8 H-pyridof2.3-d]pyrimidin-
7-one The title compound was prepared by following the

procedure in Example 21 except 3,5-difluorophenyl boronic acid
was used in the coupling step (89%): MS (ES) m/z 461 (M+H)";
"H-NMR(CDCl3) § 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-phenvi)-2-(2-hydroxy-1-hydroxymethyl-
-8-(2.6-difluorophenyl)-8 H-pvrido[2.3-

ethylamino imidin-

7-one

A solution of 4-Chloro-2-(2-hydroxy-1-hydroxymethyl-
ethylamino)-8-(2, 6-difluoro-phenyl)-8H-pyrido[2, 3-d][ pyrimidin-
7-one (50mg, 0.13mmol) in dioxane / H,O (3 : 1, 4.8mL) was

mixed with 2-methylthiophenyl boronic acid (33.8mg, 0.20mmeol) and KoCO;

(54.3mg, 0.39mmo]l).

The resultant mixture was bubbled with argon for 5 minutes,

and added by Pd(PPhs)4 (3.0mg, 0.0026mmol). The reaction fube 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 (89%): MS (ES) m/z 471 (M+H)*; 'H-NMR(CDCl;) 6

-T2 -

H F NVR(CDC13) 6 2.10 (s,
7.06 (m 2H),

6. 10
- 70 WD 2006/ 104917

ﬁ Xy - 8H- pvri dof 2
TS @%gled by foll ow ng

ofhaiyrinddioni ¢ aci d

| e conmpound



Exanpl e 32 ci 4- (3- Chl or ophenyl ) - 2- ( 2- hvdr oxy- 1- hydr oxvnet hyl - et hyl ani no) -
8-(2,4-di fluorophenyl)-8H pyridof 2,3-d)pyrimdin-7-one ' The title conpound
was prepared by followi ng the procedure in ON N NH Exanple 21 except

3-chl orophenyl boronic acid was used in the ~yF OH OH c l.in (49%
MS (ES) m z 8300647 ' H F NVR(CDC13) 6 2.55 (s, br, 2&&?5?@6@%%9.

6,10 (in, br, 1H), 6.47 (m 1H), 7.05 (m 2H), 7.28 (m 1H), 753(m4H)
30 7.73 (in, H)

4- (3~ Fl uor ophd il Eﬁ{@} ol B0 372 TG F b Pl By 1. 71
8-(2,4-difl u(moﬁlh)eﬁﬁﬂ)(mm-m;\?ﬁﬁdm 2R 71y BH).di n- 7-one "N The title
conmpound was prepared by follow ng the procedure in O N N NH Exanple 21
except 3-fluorophenyl boronic acid S use inthe \ | off off coupling
step (64%: M5 (ES) mz 443 (MtH); | WD 2006/ 104917

PCT/ US2006/ 010859 «CDCA83 B&tﬂvlﬂﬁfaﬁ\ﬂ-nhml)-ZMVcﬁoﬂsal—ﬂleﬁ, 6.10 (m
br, 1H), 6.49 (m , 7.0 - - 41y pjvmn--_arrple34
OME 4- (3- Met | 1 ox) pREnvI | -2%‘219%85@(3 Sifiorotfiengliker dudAIA: dife"

| am no) -- (2, 4-di or‘ophenli_)l_BH- pvrido(2,3-dipyrimdin- ~N 7-one O F NN The

title conpound grgpar eqdhdHild wnhdpa\ah@grai ﬂ@pa&é«p‘s}eﬂmbwmgrthe chéadrdimarml e 21
T RN AN e T e
3.91 (s, 3H), 6.15 (rmubr the]:bi)lphr@stbjj(?r%) MY (ES) AB4Th{MEH)"; H7- 28 (m 1H)

_724(72( hmydr1|(;?<y @Rﬁﬁjé@x% ﬁu FI:L%H 63}§‘)53 gz Ewdzf( I_Gl?g]; oﬁ) ;P/ip] H pyrido

f 2,3-dl pyri g 1@0?\@?@@(@% Hb7(ﬁ§ Eared by fol | owing the
o&M "" pr ocedure in Exanple 21 except 3 5 di fl uor ophenyl boronic acid
Example 38
oMe 4-(4- whenyl)-z thdroxL-h\Ldroxvmethjl_-
Z-one
o /N 1 ;,JI\J\NH The title compound was prepared by following the procedure in

FUF H\ Example 36 except 4-methoxyphenyl boronic acid was used in

O the coupling step (70%): MS (ES) m/z 455 (M+H)"; 'H-
NMR(CDCl3) 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 (i, 2), 7.86 (m,

1H).
25 Example 39
OMe 4-(3-Methoxvphenyl)-2-(2-hydroxy-1-hydroxymethyl-
ethylamine)-8-(2.6-difluorophenyl)-8 H-pyrido[2.3-dJpyrimidin-
ey 7-one

P
. Nf ’:)\N“ The title compound was prepared by following the procedure in
OH OH

Example 36 except 3-methoxyphenyl boronic acid was used in

the coupling step (79%): MS (ES) m/z 455 (M+H)"; 'H-
NMR(CDCls) 6 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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oN 0" was used in the coupling step (89%: M5 (ES) mz 461 (MH)+;, F
"H-NVR(CDC13) 5 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 111), 7.75 (m 1H). Exanple 36

~2- Met hyl sul wanberipanvl ) - 2- (2- hvdroxy- | -hydroxynet hl | pcHgS06/010859

et hyl am no) - 8- (2, 6-di fl uorophen) || -8H pyrido[2,3-dipyrimdin- ' | 7-one F*F
(1 A solution of 4-Chloro-2-(2-hydroxy-I-hydroxynethyl ON OH

et hyl am no)-8-(2,6-dii |uoro phenyl)-8H pyri do[ 2, 3-dJpyri m din- 30 7-one
(50ngy, 0.13mml) in dioxane / H2O (3 ;1 4 ) was mxed with

2-met hyl t hi ophenyl boronic aci d (33. L rrrml) and K2CO3 (54. 3ny,
0.39mvol ). The resu ;. Ad2-higerpky-é 2 ] §)-tr

added by Pd(PPh3)4 (3 ong, 8§, ey T o saal ed and
heated with "Smth eat or &%&érﬁ?} 18H off?oﬁliﬂvi}b%ﬁ;ﬂgﬂr%s_ emm xture was
35 concentrated (h p?j‘\vaco COOIROSR @mm@rs@b}éwwmtmmﬁe%w@we 1)

then provided e coppextapt gheboros dcldSyastsdd ke Cdvphihg step
' H NMR(CDC13) SF

ygzoo Q 2.55

(5 bro 20, 3. 7hdm o %9*‘%@5}%%2%84 ﬁﬁ%@%hﬁ@ (m 2H.

7.30 (m 2H), 7.45 (m 2H),by2BE) 38 R baSH), Eikatmibe, 139), SHE (m, H), 7.13

4- (3- Met hvl su I h oxy-| -hydroxynet hyl

et hyl anri no) - gﬁmt}-f g?ﬁﬁﬁ%%ogﬁgﬁ? lﬂq%l—l— pvridof 23-dlpyrimdin- 7-one o N N’

NH The titfe corrpound was prepared by following the procedure in F 11 F off

of f Exanpl e 36 except 3-nethylthiopheR xim@amnl c acid was used in IV the

coupllng step (71 % I\/B(E§ Elp(s, br,
2 55 (s, 311), 13772 (

7.35 (m

4?1(4 Met hoxypheny! ) g- ( 2- hYWoﬁéXhéﬁﬂ'é/Qf WaYpre aredbyfollowm the
et hyl am no) - 8- ( 2.

| uor ophe I n- one o N NANH
The title conpo T epgﬁoé?ffluﬁ‘zym%ﬂﬁ@lﬁ ¥ P% 4@@%@@&9@@“ bo’ff’n}" F Exanpl e
36 except 4-net m@m?h;{l bavid wias usd iisltheasupling dtep 167%): MS (ES) m/z 471
OF OH  (VHH) TH-NMR(CDCLs) 8 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-( -hydroxy-l—hydroxmethyl

AN 7-one The title compound was prepared by following the
I‘:’ } X hH procedure in Example 36 except 2-methoxyphenyl boronic acid
U L, 1. wasused in the coupling step (91%): MS (ES) m/z 455 (M+H)";
( : "H-NMR(CDCl) § 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-hydroxymethyl-

o ethylamino)-8-(2.6-difluoropheny!)-8 H-pyrido[2.3-d]pyrimidin-
AN 7-one A solution of 4-Chloro-2-(2-hydroxy-1-hydroxymethyl-
o . i ethylaming)-8-(2, 6-difluoro-phenyl)-8H-pyrido[2, 3-d] pyrimidin-
U o0 on  7-one (50mg, 0.13mmol) in dioxane / HyO (3 : 1, 4.8mL) was
mixed with 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenol (44.0mg, 0.20mmol) and K;CO; (71.9mg, 0.52mmol). The resultant
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OH ON the coupling step (70%: M5 (ES) mz 455 (M+rH)+; 'H NMR(CDC13) S 1.80
(s, br, 24, 3.77 (m br, 5H, 3.92 (s, 3H, 6.10 (m br, 1H), 6.47 (n-4
111), 7.12 (m 411), 7.50 (m 1H), 7.62 (m 2H), 7.86 (m 1H). 25 Exanple
39 oMe 4-(3- Met hox) phenyl) - 2- (2- hyddr oxv- 1- hydr oxymet hyl _

et hyl am no) 6-di fl uorophenyl ) _8H p, ido[2, 3-dl pyri O NN
'N1 H The tl‘ﬁ)ém}é’g bund was prepared by foll owing the g‘#’gg@éﬁ"ﬁgﬂbﬁs F/ F ~
of f/of f Exanple 36 except 3- met hoxyphenyl boronic acid was used in the

R it acul wemb i e STHERT
(m 5H), 7. 41)Q02ﬁmmq)) Thes@cvmmhmassem ﬂ?@?ﬁisézooelow%g
??mgfo4geﬁ )gaﬁﬁwa ﬁo?e Wﬂ%ﬁmﬂegrf’%rﬁ%MﬂEWB%ém@réﬂmﬁeﬁlﬁng&)va% (F2ash- 1 vas
pr epar edpby f ‘P’UW %’hﬂ’gg Ct/c% méﬁaﬁﬁf’@ ggle%%ﬁf P%‘gme@%%ghenyl

2(2)[_) O?:\/ﬁ H)afl d @apmasEd (M;H) éHdﬁMBJ(CDg’IhBSS é{ﬁSI’ES lbr, Iifgl]s—ﬁ ?{I(l,gﬁ%fé)libﬁ'ﬁgﬁ?é Eﬂ z
; r m
br, 1H), 6.4 (M%’r@sﬂfﬁﬁg ﬁ)i)'“’%;m 79%&5 MY g0 (m 1H. 10

Exampl e 41 sMe 4-(4-Methyl sul fanyl - phenyl ) - 2 (2- hydroxv | - hydr oxvnet hyl -
et hyl am no) - 8- (2, 6-di fl uor ophenyl ) - Shxayipleddd f 2, 3-dl pvri m din- 7-one The
' v _ c%ﬂre i n Exanpl e

36 except 4-net hyl heny he coupllng
step (67%: MS (ESpz/z 42lny@E fr-g) henNE I T=pyTidR I yEl

2.57 (s, br, 2H) - \2 (M7 8. 620(m br, IH) 646(m 1H), 7.11
(m 28, 7. 39 S I I% tlgle comlp_!:))und was pre&:ared %y followmg thg proce &m%m 20

\Kj’ on ow  Example 43 except 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

vl)phenol was used in the coupling step (13%): MS (ES) m/z 441
15 (M) 1H-I\II\IIR~(CD3OD) 82,18 (m, br, 5H), 4.92 (m, 1H), 5.50 (m, 1H), 5.65 (i,

4H), 5.86 (m, 1H), 6.08 (m, 1H), 6.44 (m, 1H).

Example 45
oH 4-(4-Hydroxyphenyl)-2-(2-hydroxv-1 -hvdroanethvl-
7-one
o X
| ,)N\ 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-
" 9% yl)phenol was used in the coupling step (56%): MS (ES) m/z 441
25  (M+H)"; 'H-NMR(CD30D) 8 2.18 (m, br, SH), 4.91 (m, 1H),

5.48 (m, 2H), 5.71 (m, 2H), 6.07 (m, 3H), 6.51 (m, 1H).

Example 46
oMe 4-(4-Methylsulfonyl-phenyl)-2-(; Z-hvdroxv—l-hvdroxvmethj&

7-one A solution of 4-(4-Methylsulfanyl-phenyl)-2-(2-hydroxy-1-
P JN\NH hydroxymethyl-ethylamino)-8-(2, 6-difluorophenyl)-8H-
F\©/F H\ pyrido[2,3-d]pyrimidin-7-one (50mg, 0.11mmol) in methylene
o8 OF " chloride (3mL) was mixed with mCPBA (80.0mg, 0.33mmol).
35  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;) 8

ca
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Exampl e 42 4-(2- Met hoxyphenyl ) -2-(2-hydroxv-I -hydroxynet hyl - oMa

et hvl am no) - 8- (2, 6-di fl uorophenLl )-8Hpvrido 2,3-dlpyrrimdin "N 7-one The
title conpound was prepared by following the N NNH procedure in Exanple 36
except 2- et wxyg@besyl7 boronic acid ( F 1 F bH off was U%‘it/ﬁsgﬂotﬁ}ﬂgj oupl i ng
step (91%: MS (ES) mlz 455 (MtH)+; 'H NVR(CDC13) S 2,70 (s, I—l§9 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) .2,68sBxapm), 8.1463s, 3H), 3.77 (m, br, 5H), 6.20 (m, br, 1H), 6.51 (m, 1H), 7.13

4- (2- Hydr oxyphe ) 2- h

et hyl am no) - g gﬁg 70%‘#’?1 P%’gfr\@g}(\%’h@rfégﬁﬁﬁ?zy?&%iﬁ mdin "N 7-one A
sol ution of 4- ChI oro-2- (2-1zydroxy-1-hydroxynmet hyl 0O N NNH

et hyl am no) - 8- (2, 6-di f| uorophenyl) 8I-E,B,yﬁ'lg@-y2 3 deyrl nzidin- F I

7-one (50ng, 0.13mmol) in dj oxan e
2-(4,4,5,5-tetrane

FOH H

| C2C08 (71. 9ny, O. ). arnepWB Y ABtdifucE PR FEvHaAL imidin-
PCT/ US2006/ 010859, 'xture Mase bubbl ed with argon for 5 m nutes, and added
by Pd(PPh3)4 (3. /ko 0028mrnol ). The reaction tube was seal ed and heat ed

with "Smith Creatr i crﬂwwlf conmoayd waﬂrprmdri%m#ﬂ%h}rﬁ%@fmm was
concentrated un v iCol, Ry g)_grrgwgmo gmxﬁ,ﬁt; tH [dﬁg;g@ngl : 1) then
tl

afforded the ti corrpoun (,829 NIVR CDC13) S
1.65 (s, in, 2H), 3.80 {*m “0" e"y [%?]Pyﬂ”‘%”'k%”%w , 7.15

(m 4H). 7.48h¢ pnocai'd)‘e InEApladG (DH6): NMISAFP) 18/24603 QH+H)"; 'H- NMR(CDCI;)S

4-( 3- I—|Yer1e r h n

et Elyl am no) - E‘fﬁ% %2@(% 1(??tdhs'll-lr? ?/% Qﬁf—lﬂr}/?ﬁﬁg (51 g’i 1%2 %33 gm IHI) & }\111 7-one 0O
N(NH The titl@, éﬁﬁﬂoim@nvléﬁ pre 5 () 1D/ 8§ (mhmbﬁdadawa),.srao F1 F OH
H Exanpl e 43 @xgent). 3- (4, 4,5, 5-tetranet hyl -1, 3, 2-di oxabor ol an-2- yl') phenol
was used e coupling step (13%: M5 (ES) mz 441 15 (M+H) +;

" H NVR- dlégOD) S$2.18 (m br, 5H, 4.92 (in, IH, 550 (m 1H, 5.65 (m

4H), 5. 86 (m 1H), 6.08 (m 1H), 6.44EXawpiéd8), Exanple 45 OH

4- (4- Hydr oxvnhenvl | - 2- (2- hy glr-px ¥y,

ethylam no)-8-(2,6 fluoro -
ethylamino)-8-

6—diﬂuoro henvl)-8 H-pyrido[2.3-dlpyrimidin-

Y i 7-one
2 i f A The title compound was prepared from 4-(2-methylsulfanyl-

on on  Phenyl)-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-cvelopropyl-3-(8-(2.6-difluorophenyl)-2-{[2-h drox -1-

30




7-one 0 1 NANH The title conpound was prepared by follow ng the procedure in
F F Exanpl e 43 except 4-(4,4,5,5-tetranethyl -1, 3, 2-di oxaborol an-2- off off
yI)phenoI was used in the coupling step (56%: MsS (ES) mlz 441 25 (M+H) +;

" H NVR( CDBODJVOQO(%HJ,&{m br, 5H), 4.91 (m 1H), 5.48 (mpdhis2odsntds{m 2H),
6.07 (m 3H), 1H). Exanple 46 ,Ma 44-Meth | s~onyl - phenyf |
2- (2- hydroxy-1 - hydroxyrret hyl | ethylam no)-8-(2.6-difl uorophenyl)-8H p,
rdo[ 2. 3-d] pyri m N3| ﬂh&o-ﬂmemyﬂye&cﬁ@édﬂ (105% ©10.04thet) is dissolved in

hyl sul f |
nydr oxyret ny FEpyPfekRrRitent £G4 Kt sneRoplendghopt 41C A (3% 59914 2,
3-dJpyri mi di nnd) muddedémmgyerﬂ portionsoior al&ilpﬁ!toldwlﬂ]ﬁeﬂﬂmtﬁ!@fﬂg th}{e@mqnn de (3rrL)
was mxed witfp, %‘ﬁ%ﬁaﬁ&t% ﬂe%ﬁm&movﬁe‘atéwa%téﬁl b¥ekRghtatrhgoom -

tenperature for m nut es xture S concent ted un Fl ash
chr omat ograpHigaqtion apxture ’ﬂ@?@&rﬂ?me @ver igq andiggiyacte Hl achiae; 51‘) \é&‘@o npound
(6199 : M5 ( EQrg#iz]1a9€2 afcMrdshed (Nabszﬂlw )Jtrﬁed.-’FEeMﬂeﬂﬂ(iﬁbalrﬁchdn?

PCTI US2006/ 010 (gesi 2.06 (s, br 2H), 3.16 (s, 3H) 3 77 (m br, 5H), 6.20
(m br, 1H), (m 1H, 13 (m 2H), 7.51 rg 68 (m 111), 7.85
(m 2H), 8.15 (m "mq)crude@)zgﬁﬁm@ahpwesej ﬁ/g) is dissolved in thlonyi chloridc (75 mL)

4- (3-Met hvl SUMd%thedm%rgbc(u@ﬂlv%gﬂxthrehsﬂfeﬁé&d@ﬁﬁbo&t&h higfgl NO) - 8- (2

Compound. tae. BPCHEFOMAeT i s bighiiytNg AsgRoetiEetrd i \agpouy dissoved il | ©
phenyl ) - 2- (2 mmmxyml Nay@@pé@gﬁﬁtaﬂ&éd—z&éﬂyhﬂ%aoyei@réﬂl @mine (6160 undlr, cﬁ)p]‘lenyl ) - 8H
it L B A G S S 1
3H), 3.78 (m fash chimatogsrds (FmMaeOt / CHy CleOEﬁO(dﬂ 90rig)of Nreyplppr 7.50
(m 1H, 7. 70p4d%- 5%&0-4-¥nsﬂiyuﬁdﬁhazﬂlh& 7.95 (m 1H), 8.17 (m 1H) 8 30 (s,
br, 1. Exanpl N cy(ﬁopropyﬁ%-ﬁ/%rg glm%'oljl eﬁylﬂ%ﬁgm%dg (029({42 ,B 8 4 Oél) is

- 1- hydr ox t hyl
dissolved in DMF (30 mL}. Bis-pinicalato-diborane (1.44 g, 2.83 mmol) is added
followed by PdCly.dppf (55 mg) and potassium acetate (1.38 g, 14.15 mmol). The

mixture are stirred for about 18 h, concentrated in vacuo and purified via flash

chromatography to afford N-cyclopropyl-3-fluoro-4-methyl-5-(4,4,5,5-tetramethyl-

20 1,3,2-dioxaborolan-2-yl)benzamide (60 mg).

4-Chloro-8-(2,6-difluorophenyl)-2-{[2-hydroxy-1-(hydroxymethyl)ethyl]-

amino }pyrido[2,3-d]pyrimidin-7(8H)-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), K2CO; (0.07 g, 0.51 mmol) and tetrakis triphenyl phosphine palladium

25  (101mg, 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.

30 Example 50

To the compound 4-chloro-8-(2,6-difluorophenyl)-2-(methylsulfinyl)-
35  pyrido[2,3-d]pyrimidin-7(8H)-one (1.59 g, 4.47 mmol) in dichloromethane (89.4
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SO, Me eth | am no)-8-(2, 6-difluorophenyl)-8H pyridof2, 3-dl pyrimdin- / 7-one
" N LNH The title conpound was prepared from 4-(2-nethyl su6ranyl- F1 F CHH
phenyl ) -2-(2-1zydroxy-|-hydroxyznet hyl -et hyl am no)-8-(2,6 dii

| uor ophenyl ywé&bhdauododo[ 2, 3-dJIpyri m di n-7-one by fol | ow ngecwimoprnasedure in
Example 46 (62%: MS (ES) mlz 503 (M+H)+; 'H NVMR(CDC13) S 2.27 (s, br,

211), 3.28 (s, 3H), 3.77 (m br, 5H), 6.20 (s, br, IH, 6,41 (m 1H, 7.13
(m 25 2H), MLpPwelerddddy,N-dieth§l-{ Mpraiahedisming (¢ 845 12H) 3.38mdH apy 1H) . Exanpl e

49 N-cycl pr @ﬁa r$68g(2% 1& % J4llﬂ951?p'?ﬁer%l)&urg W{ag‘gtnjx)é/&jz{t%ehught Some

(hydr oxynet h
- 7-0xo0- 7. 8-di wpsipitale fras iiur@séglwnﬁ the reagiiop Filgatigpfollowed by wash with

f1uoro- 4 et heﬂl QB AR oM et Rank/mebhnbol Affdrddd thbkifle d‘orﬂ%d\inB'(l\lﬁzg g, ). 100

0O NN 0 4917 PCT/ US2006/ 010859 FI uor o- 4- net hyI ben20| C
acid (1. 5 L‘é’@%%g’%’ &4‘1’8 {'ssolved in trifluoronethanesul fonic acid (10
m.) and cool ed to about 0 C. NIS (2.25 g. 0.01 nmol) is added in several

portions over a 6 h period while maing gjthe reaction tenperature at
about 0 C The mxture6|s aIIowed to v%r-’ﬁ#@or}r}t oa/ernl ht The 5 reaction

m xture is thsRLSE® A, ELECS (3x). The
organic | ayer@pggrﬁldq@ﬂ_r@-(ﬁlwazszcx) and concentrated. The material is
carried on crude. The crude acfd from above {-1.5 g) is dissolved in

thionyl chloride (75 nL) an 1 ted to 806 &pr about 2 h. The m xture is

t hen cool ed to roomtenpera amd—st er N2 overnight. The

m xture is concentrated in "we b and di ss d [ nmL. DCM Na2CO3 (3g) is
added alopyg with the cycl opr am ne (0. nol es (hereinafter

cﬂ?orr?a% ogr a;e)h;n z(tS e o Wﬁélg‘l"fé‘éﬁ 5%'193%%5{8* “19 RIEJ(r:IyI:: ggr \c/):oil - gl ash
fl uoro-5-i odo(mbthmmﬂﬁaiyﬁ)ﬁmmﬂed]pynmldmﬂ(sm—one (1.39 g, 3.9 mmol) in
dichloromethane {80 mL) were added 4-methyl-1,4"-bipiperidine (0.75 g, 5.85 mol)
and triethylamine (1.03 mL, 11.7 mmol). The mixture was stirred at about -20°C
15  overnight. Filtration followed by concentration, the crude was purified with flash
chromatography to afford the title compound (0,904 g, 51%). LC-MS m/z 474

(M+H)*,

Example 52
20 i -2-(4-methyl-1.4"-bipiperidin-1'-

dihydropyrido[2.3-dlpyrimidin-4-y1]-4-methylbenzoic acid

Ho

|
b
[«) ') # N | /N
N F Pa L0y
To a stirring solution of 3-iodo-4-methylbenzoic acid (60 g, .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 BtOAc and 2M HCl. The mixture was then filtered and the
layers separated. The aqueous phase was re-extracted with EtOAc. The combined
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15 N-cycl opropyl - 3-fl uor o- 5-i odo- 4- net hyl benzam de (0.904 g, 2.83 nmol) is

di ssolved in DVF (30 nL). Bis-pinicalato-diborane (1.44 g, 2.83 mmol) is
added followed by PdCl 2. dppf (55 ng) and potassium acetate (1.38 g, 14.15
mmol ). The mxture are stirred for about 18 h, concentrated in vacuo and
purified via flash chromatography to afford N-cycl opr op

-fl uoro-4- rre\VH)?PU §04(93f74 5 5-tetranethyl 20 1,3, 2-di oxabo?iJ T?)USZ(émmmsgenzam de
(60 mg). 4-Chloro-8-(2, 6- dlfluorophenyl) 2- {[2-hydroxy-|

o yar oxyret et Lo AT AR G020 fe LAl Yl oA 44056 0

f1 uor o- 4- met hﬂﬁht-\BaS(aPpHB a_sulwﬂ:@géhmlutgd with 2d; eyeloberaar apthylagpiptsenzani de

(0.065 g, 0-]?I%dtmﬁglvoereﬂhg?%lﬁéhﬁﬁegapogatéﬂtorﬁ@&hbﬁ%fo%rtﬁdtm&strl phenyl
phosphi ne pal Y

| d : t
(3:1, 10 ni) it &tl‘gc?g’i]’lehg‘g%t°°12%§?%)béq{ﬂ%?ﬁ°3§€% NI’ Vo Gy e s
concent (rj aE%d aBthyP3IN4, 4.5 Setetraracthivied, 2-dioguhbisrelaPhyDbemzoiaddid rﬁdCﬂﬁ‘és)ls/ﬁ(_)l; e e

+

Comaun (5 s 4 4 SRNIET LG, S0 72700 )2 MG Sk, 1611 1,59
}ain no) Fr Klp\c/)l Imam nglﬂﬁﬂewpw *Pﬂ@ﬂﬁ@@ﬂ?@?ﬁhg&?@ @(‘)n:ﬁhﬂy:ri‘h:l di n- 7(8T- one
4-chl oro- 8- (2 Eenfl ulor%p)gld%zagy%] tﬁ-7t§ rl‘y%%mézg; romol) in dlozane
pyr i dof 2, 3- d] By 1) n@@%" Yg 3;, 18 aF’r‘?ig éﬁrz(%gorret hane
(89.4 - 710 Vﬂﬁﬁﬂﬁtdﬂﬂ#g—ynb&@ﬁicldﬁﬂqﬂﬁﬂaﬂgpﬁﬂ maf}, potassiven sttiewtite (83 me,
N, N- di et hyl 1.26
UL 8 o4 ol 1S RS AR Lol et patiaffiuB) . HE, 0 409 SN, AR (
precipi tate wAEKtRGMAsAowed With misrewras bt 15¢0 fp?%hﬂiug}ﬁfﬂm | BRsBiXBYe wash wit h

et hyl acet at efygi ednosnamidng feh Fakéwith PMSD deth mhpardd water @@spend (1. 028 g,
60% . 5 LC MBS 1 z,38

4- chl or o- 8- (2S %@Pﬁxmﬁﬂfﬁg@g{)&ﬁwmﬂﬁm%lﬁéi/‘BeF'CM 1~11/25711)py“ do[ 2
3- dl pyri i di (‘MTH)% one OFFNF I FO\ I 3 10 To the conpound
4-chl oro-8-(2, 6-di fl uorophenyl) - 2-

Example 53
3-[2-{[3-(diethylamino)propyl]lamino}-8-(2,6-diflyorophenyl)-7-0x0-7.8-

dihydropyridof2,3-dlpyrimidin-4-vi]-2-methylbenzoic acid
o N/)\ﬁ/\/\ N

To the compound 4-chloro-2- {[3-(diethylamino)propyl]amino}-8-(2,6-
difluorophenyl)pyrido[2,3-d]pyrimidin-7(8 H)-one (176 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,

25 2.09 mmol) and tetrakis(iriphenylphosphine)palladium(0) (24.2 mg, 0.0259 mmol).

The mixture was heated with microwave at about 150 ©C 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)*,

20
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(et hyl sul fnyl ) pyrido[ 2, 3-d] pyrimdin-7(8H)-one (1.39 g, 3.9 nunol) in

di chl oronet hane (80 nlL) were added 4-nethyl-1,4"-bipiperidine (0.75 g, 5.85
nol) and triethylamne (1.03 nL, 11.7 mmol). The m xture was stirred at
about -20C 1&PugEqtsnt - Filtration followed by concentrat @3 pf g{gude was
purified wwth flash chromatography to afford the title coh‘g #4 %(9 04 g,
51 %9. LC-M5 niz 474 (MH—|)+ Exanpl e 52 20

3-[8-(2, 6-di fl uorophenyl) - 2-(4- et hylpxhnfbic $4 pi yeridin | " -vl)-7-0x0-7, 8-

ﬂé@% rNORI.y rNI dl(i*[lggl?’_q%&@r;%' Téﬂﬂ&éd%t l!lflﬁn}nrgnrg&l% 00 ' %{f& dq'lum;onhénvh Ehy | ﬁ‘g:,] . 0|0 CN

acid (60 g, 0x&d.&dihydrdpeidol2.3-dinyemidine M 4 ‘ 7 ‘~-= voI ) was
charged 4, 4, 4iidbromeRie O -OCtamet hyI 25 2, 2 b| 1, 3, 2- di oxaborol ane (81.4
g, 0.32 nol ‘El%'m_f'—*'ol | owed by potassiumagetate (112 g, 1.14 nole, 5eq)
and [1, 1 b| s(di phenyl phosphi n(3)ferrocengi\ ~gt1l oropal l adi un(11) (18.7 g,

0.02 nole, O0.leq). The resul ti'i ng m xture was ed under a nitrogen
N

(D

at nosphere and was heat ed Cwith the ion of light overnight,
The m xture was then con r hi t he residue 30

N

partitioned between Et QA 2M HCI~ The re S en filtered and the
| ayers segar ated. The aqu S phase was re- racted with Et QAc, The
conbi ned 78 WO 2006/ 104917 PCT] US20061010859, organi cs were t hen washed

with brine, driedTarfae expprvnd fedlores2yiit(Gethylaminpprapyljaning inti{2.9ms applied to
a sil Itﬁa pl ugtif mhjgp;@ﬁdwzgjadﬁyrhnmmmﬂmamo 18, le42261?ﬁbl§1hﬁdloxdﬁ;éaC£I onts .
were then co ev r oam riturate
W t h cycl ohezg%@i 3‘64]}"’8%{ @Odﬂ% W?rlela%(?egtll ]gﬂmf‘ﬁl@ﬁ tﬁ-‘f @uqr?l 0 yield 4 5

- 3- (4, 44,3,55‘5~teﬁ‘amaihvl—h?l%cmp:&bﬁro&hn@ealb\mnmam(ﬁﬂymg, BdﬁZmal:), acid. S

( 31113) %50 éag% &%?(f%ﬁgn% 459% nQé 4826%1161;2 E!ud fbhkis(frighenylpkodphihb}. @), 2. 61

S)
4-chl or o- 8- (2’a8a (qw?%'aae(hw b mmoh4 The pitprewap heated with microwave at
3. pi peri dl( g ﬂse%fmwﬂrdm[n%s 3THY Mikhireindk gg&(g&l%pa@mnwmiqmlth@m mol ) in
i oxane water.(1 nm re adde
4- et hyl - 3-(%{‘%&%}?%%%a%eﬁ?ﬁﬁoﬁg 2 10 di oxabor ol an-2-yl)benzoic acid
(38.4 ng, 0.15 nol), potassiumcarbonate (83 ng, 0,6 nrnol) and

t et raki s(jisri phenyl phosphi ne) pal | adi Ulﬁﬁ}n%ésﬁ m., 0.005 mmol ). The m xture

was heat ed t e.a abo bout, 1 i The m xture
w l}i ﬁ% (5165\{51 i/ammo propyllamine ¥ -8-( —d1 uorgnhena) gloxo-’i 8- xtu

dihydropvrido[2.3- imidin-4-ylJbenzoic acid

[+) OH

i S A

o T v ﬁ’v\(\ Py l,fku/\/\u(\

To the compound 4-chloro-2-{[3-(diethylamino)propyl]amino } -8-(2,6-

20 difluorophenyl)pyrido[2,3-dlpyrimidin-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-yi)benzoic acid (148.85 mg, .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

25  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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was concentrated & then m xed wwth DVSO (0.75 nL) and water (0.25 nl).
Separation by HPLC afforded the title conpound (39 ng, 68%. LC-Ms niz 574
15 (M+H) +. Exanpl e 53 342- (13-(diethyllam no)propyl | am no

| -8-(2,6-dif yl)-7- oxo-78- PCT/US2006/010859

di hydr op3ri ﬁ#gJOQR(QEQyH m di n-4-yl 1- 2- net hyl benzoic acid ND O N INS\/~ ~~ /
I .1 DNFF 20 To the compound 4-chl oro-2-{[3-(diethyl am no)propyl]am no)
-8-(2,6- difl uorophenyl)pyr|d0[2 3- dJEdfipe 36 n- 7(811) -one (176 ny, 0.418
mml) in d| 0X 4. d w ] W

2- met hyl - ,-,~- -'- 5 ?% "7820|c acid (173
my, 0.626 noldikydpmye aithidirpd-ollbgggicagid 25 2. 09 mmol ) and
tetrakis(triphenyl phosphl ne) paI I adl um(0) (24.2 0.0259 mmol ). The

m xture was heated with mcrowave at about 15 “for about 15 mn. The

conpound (238 ng, 99% C-I\Zi z 52;2——(—%— Y 379 WO 2006/ 104917
PCT/ US2006/ 010859 Exam fe}54 11 i met hvée TS

3-(2-{(3-(di ethyl am no) pr |@ | | ami no} - 8- (2° f | uoro'rrhen~l -7- oxo0-7
8-di hvdropyrido[2 3-dl pyrimdin-4-vll-5-flu - 4- met hvl benzoat e

trifluoroacetate dl’Ig)tth {::om#un ?thr -f— fﬁﬁ%mﬁ}no roﬁfl]\amm(;'jofi 216 conpound

4- chl 3-
4t ugigphe%%@}(ﬂ?ﬁ}ﬁw pyodg dipmidin E?ﬁ@ 8P HHmmPDAB HoKARR ) i n

di oxane (15 @1 B}@ﬂﬁ watee(5 10h) Whik adedds3- @d@gﬁ-tétraﬁrethyﬂr&ﬂw&ﬁkmdmlan-z-

(oa2"mn 2. Teastﬂﬁﬁ% s aofynds e 08 A Bhglird udiplt QISR Bo0 syl on=0at ©
tetraki s(tri m@ﬂm(mbwmma;mn@mllaémmx@? mgaR02ymnelo Themistuye washe ni xture .
was heat efh W fbelthMeMHadd at about 150°C for about 15 min. The mixture was

concentrated, then mixed with DMSO (0.75 mL) and water (0.25 mL). Separation
by HPLC afforded the title compound (467 mg, 32%). LC-MS m/z 508 (M+H)",

Example 57
5-Chloro-1-(2.6-difluorophenyl)-7-(methylithio)-3.4-dihydropyrimido{ 4, 5-

dlpyrimidin-2(1H)-one
57a) 4-chloro-6-[(2.6-difluorophenylamino}-2-(methylthio)-5-
pyrimidinecarbonitrile

[
N
x
“ ™ ‘ L
Nas
fLr, H = ]n | = N \N s/
A N |
Ho' \N s/ Ci N S/ o

2 N
| F £
\NJ\S/ cl \N)\S/

15

20 To the solution of phosphorus oxychloride (65 mL, 0.70 mol) in
trichloroethylene (46.5 mL) was added DMF (25 mlL, 0.32 mol) slowly to keep the
temperature between 5 °C to 10 °C. The soluticn was then warmed up to room
temperature before 6-hydroxy-2-(methylthio)-4(1 A)-pyrimidinone (25 g, 0.16 mol)
was added in portions. The resultant reaction mixture was heated at 80 °C overnight

25  followed by concentration under vacuum. The resulting slury 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)
8 2.66 (s, 3 H), 104 (s, 1 H).
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1500C for 15 mnutes. The m xture was filtered, Separation by HPLC with TFA
afforded the crude title conpound. 15 Exanple 55 442-f

[ 3- (di et hyl am no) pronyl | am no} - 8- (2, 6-di fl uorophenyl) _7-oxo-7, 8-

di hvdr opyr| q‘{q{goo%mj_],gyri m di n-4-yl I benzoic acid 0 OH I\ @chuNz@0diohsoF~F N ~
FF H I To the conpound

4-chl oro 2-{[ 3- (di et hyl am no) propyl ] am no}-8-(2, 6- 20

glfl UOVOFQSW')pyrlfdﬂfnanﬁxtdiwmwﬂoﬂylamﬁ{e& rogkleridel@89 fip, 0B mBol, g{almﬁlé |2n

| oxane t z -

di oxabor ol anmi( ?grém?oole%méélaghfﬁ% (gg&ﬁ'ﬁ" él%egﬁré?lsmom g@gﬁﬁ éa? "bonat e
(208 ng, 1. 2cpmdlpe@ﬂmldebydea(ﬂ g 1.pmend)fopbas mm@tml lTéﬂSQl\m@mW:(sB Ny,
0.02 i ). Rﬁamea@d%govv%r%ahqqm\wtshc’@fsxrm@efﬁnﬁfnuﬂe‘é% ? ?03 mn. The

m xture was 25 concentrat was m'xed W th wat er

(0.25 ). SSep&Rrut %Odﬁmutfﬁ%ﬁ@{@ %P BQW@HTHEWH@P&WH% He 720 .
LC-M5 M z 508 ({8428)mL) to aBordW(h-21AkHd 04Ty G- Slﬁﬂﬁﬁﬁhﬁbb%ﬁﬁehﬁxaﬁmhee 56

3| %sdrg\%srfggﬁg%w ??meg‘ws ??tenzoﬁc aCngh{éOWH%ﬂ#?\F{g%‘)/F 5 To the

conpound 4- chI(&Dﬁlﬁf{) @,@eﬁSdﬁllr{)l ﬁi?rﬁ@}odrldﬁyl]am no}- 8- (2, 6- _

gl fl uorophegyl ) pyr l"ﬂﬂi B-aRchbr 2L (B thYG@nﬁdlﬁecﬁ%ﬁeﬁyd&xu@e ghggmp) in

I OXane

3-(4, 4, 5, 51j0 et'P%’ﬁ@ é%@@@%ﬁ@v@?ﬁﬁ@ slayly gLypops tempetaling (3% ny, 0. 75

mol ), pot assi wmhmmtym dliion he2idd atrfif, *ClioR Sboutr® hyurabefore it was concentrated under

Let aki'S(t 11 PRERANIRONLAC) BRIk AUNILON. 130 MmO IR (5 Tl Ur €

was 10 heated w m crowave at e’ m Xture was

ncentrat ed, vaseynihetesuiingsahidsososhal with BRIt (@9mEo! 2B teeffordSepar at i on
b§ HPLC af f or ds@didnﬁ)rwt(h@t@ﬁmawq@nﬁﬂtﬁzedmmﬁw@ 04 & ddooyri M8 8n4 M) +,

S Moet hetton, AP S8 PRSI Y bao
To the soluﬁon of 4,6-dichloro-2~(methylthio)-5-pyrimidinecarbonitrile (2.20

g, 10.0 mmol) in DMF (10 mL) was added 2,6-difluoroaniline (2.17 mL, 20.0
mmol). The solution was stirred at 50 °C for about 60 minutes. The mixture was
stowly added into a solution of MeOH (20 mL) and water (30 mL). The resultant

20  solid was filtered and washed with MeOH / HyO (20 mL, 1:1) to give 4-chloro-6-
[(2,6-difluorophenyl)amino]-2-(methylthio)-5-pyrimidinecarbonitrile as a white solid
(2.82 g, 90 %). LC-MS m/z 313 (M + H)"; 'H-NMR (CDCl3) 6 2.33 (s, 3 H), 6.94
(s, 1 H), 7.04 (m, 2 H), 7.35 (m, 1 H).

S

25  57b) 5-(AminomethyD-6-chloro-N-(2,6-difluorophenyl)-2-(methvithio)-4-
pyrimidinamine

( PV
X ~

N \N S/ "N ) \N/FLS/
F. i E

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).
30  The reaction mixture was then heated at reflux for about 4 h until all the starting
material disappeared. The solution was cooled to r.1., 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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dl ywi m di n-2(1H) - one 57a)
4-chl oro-6-j (2, 6-di fl uorophenyl )am nol - 2- (net hyl t hi o) - 5-
pyrim di necarbonitrile HI Hogq,, P NI /~HC NS/ CI NS C N5 C

trichl oroeth

the tenperature between 5 Cto 10 C The solution was then warnmed up to

room tenperat
0.16 nol) was
at 80 C overni

slurry like redN=gt@, smdson@atrated ta affond theeitle sbinpoed 0.9 g Gjmanttti ). Hal+MS t hen

filtered to af

purified by recrys
di chl or o- 2- frret hyl t hi 0) - 5- pyri mi di necar bal dehyde (21.3 g, 619@
3. DRGLAAT

( CDC13)

PCT/ US2006/ 0108 o 1 ydr oxyl am ne

4 6-di chl oro 2-
roomtenperatu

C for about 30 m nutes and

4. 6-di chl or o- 2-
LC-I\/IS mz 238
2.65 (3 H, 7.

4. 6-di chl or o- 2-

ene (46.5 nL) was added DVF (25 nmL, 0.32 no y to

N5/ F /
F 20 To the i phosphorus oxychloride (65 ni, O.
ysﬁb%dsﬁﬂw‘i?’; ll&’l‘?@: Vaﬁ?oi'osss»

‘ééﬁreﬁé‘& é?fd%@a:ﬁégt%g%%r Hra ?ngsab?ékigﬁn%h(i%tgﬁ%{(lﬁcﬂbﬂuﬂ%nagg g ggt 9.
SREDBG PR R BRI PR O (AL O ooul 1 ng

fn%gllt%@gﬂgfupgnﬁﬁﬁgpﬁex The crude product was further

ion"w ine to afford 4, 6-

y
 mmol ) and EtOH (5 nmL) was added

(nethylthlo -5 pyri m di necar bal dehyde ( 23 nmg, 1.0 nol) to
r about 1 hour,

s then heated at,
for 5 about 30 mntes beo it was
nder vacuum and"washed Wth FH20 ( afford
(et hyl tfhd Fpyrim di necar bal deh dejoxjsme (190 ny,
(M+ H+ 1. '
53, 8.30 (1

re. The soplt

mol ) was added SOC

sol uti on wdé t
concentrated u
wi th tol uene
Et OH H20 (1011_
4, 6-di chl or o- 21
mz 220 15 (M
of 4, 6-di Chll or
5

20

25

ljmathigklzio e4-patimitEnaBiifed0. 366 @y in CHEy ffsmb)sWes alded theasixture

@e&bo.ﬁ@@wmaﬂ@m IR ensOEt2mins Themmued: Pkesuaner at i on

3 der = vacuum “The reésul'tin 1 d was wash
2 €
stirred for pbaug 3 hepssagyr.t., mixed with CHyCly 10 mL) and washed with HC] (1

N, et m/thhmm)H@ @O dihe eanieQniets wire chilecd, @ried3Y . LC- M5

" H- NVR

\[ori de (139 nmg,

(CDC13) S 2. 62,

(et 4 Sl aé%% y%gm% N G RaliRatBed: 10, 20

60

g"agg(?ﬁé?‘ H‘taﬂé' & ncgmﬁﬁ’y'\(?'}&%gg T Asouad @27? 10 5ifs 59! uti on

MS m/z 343 (M+H)", 1.75 min (ret. time); 'H-NMR (400 MHz, CDCls) & 7.44-7.40
(m, 1H), 7.07-7.03 (m, 2H), 5.84 (br, 1H), 4.62 (s, 2H), 2.19 (s, 3H).

Example 58
5-chloro-1-(2,6-difluorophenyl}-7-(methylsulfinyl)-3.4-dihydropyrimido[4.5-

dlpyrimidin-2(1H)-one

y
D)\N
F

1 |

N
i
6% NAﬁ/
Fe i F0

To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-ox0-5,6,7,8-

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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g, 10.0 mmol) in DV (10 nL) was added 2,6-difluoroaniline (2.17 m., 20.0
nmmol ). The solution was stirred at 50 C for about 60 m nutes. The m xture
was slowy added into a solution of MeOH (20 nlL) and water (30 nmiL). The
resultant 2Gyveedosdoses filtered and washed with MeOH / HFov{iRQeodle10sds 1) to
gi ve 4-chl oro-67

[ (2, 6-difluorophenyl)am no]-2-(nmethylthio)-5-pyrimdi necarbonitrile as a
white solid (2.82 g, 90% LC M5 rﬂEx&inleﬂD’H |—|)+ H-Nl\/R(CDClS) 6 2.33
(s, 3 H, 6.94 s ) Ar)

5- (Am nonet hy Jiime NF( oim) f

pyri m di nami ngdthydro of.5- F/FNN~S/ F F To the solution

of 4-chloro-6-[(2,6-difluoroph nyl)am noj - 2- 'hyl t hi 0) - 5-
pyrim di necarbonitrile (0. 3 lg was added . THF complex (1,0 M 15

m). 30 The reaction m -t hen—reat; ux for about 4 h until
all the starting materi alr ppear ed, The:sg scooledtor.t.,

m xed with HO solution (6 5 nm), and st ed at rio tenperature for
about 30 mnutes, The solution was then mxed with NaOH solution (3 M to

pH 9, 0-10. 8. The oTgasolotipheSEchiom- }-wé-mwmﬁémmwﬂetﬁﬂﬂﬂlﬂﬁap@@l 010859

separ at ed and The
coﬁbl ned or gani g P@Hjﬁﬂg‘k& %&Bmﬁ@é&&ﬁ?}hﬁ%” newg’S[g?ﬁ@% 1{&1 ect ri ed
over Na2SO4 #se addetk&At-pardidingd)pigeriding (323ang,i% | emobrasg did- 0. 97 g
SCh or o- 1 ( 2 EeenAE e TorRhd (M) 1 rim S T blagt dohiieh i omfRd atshom ¢

d] yyri ni di n- ZEefﬁ)e a&ﬁg W%’é‘qy@w& h‘ére was II*—"%“F#\ ef%%'ﬁ‘t%ila%n of

gn(aam noné® hy threfatogtaphp (hbiiR, fhask DCMAD M2y MeOM[TP-NH4OHJ[3)) provided the

(et hyl thi 0) - Pyl NeThfe 6QiE3s By, bNoSHREMs (D Wi (Asmpdded the

m xture

Example 60
3-{8-(2.6-difluorophenyl)-7-0x0-2-[4-(1-pvrrolidinyl)}-1-piperidinyl]-5.6.7,8-
15  tetrahydropyrimido[4.5-dlpyrimidin-4-v1}-N-(4-fluorophenvl)-4-methylbenzamide

o

%*QQ_* S

B To a solution of 5-chloro-1-(2,6-difluorophenyl)-7-[4-(1-pyrrolidinyl)-1-
(k piperidinyl]-3,4-dihydropyrimido[4,5-d|pyrimidin-2(1 H)-one (18 mg, 0.04 mmol) in
' dioxane (1.5 mL)/water (0.5 mL) were added potassium carbonate (34 mg, 0.25
20  mmol), tetrakis(triphenylphosphine)paliadium(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]+

25 MeOH[71+ NH4OH[3]) provided the title compound as a white solid (14 mg, 54%).
LC-MS m/z 642 (M + H)*; 'H-NMR (CD;0D) 5 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 (t, 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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of carbonyl diim dazole (0 178 g) in CH2C12 (5 nL). The resultant m xture
was stirred for about 3 hours at r.t., mxed with CH2C12 (10 nL) and washed
with HO (1 N, 2 x 10 nL) and H20O (20 nlL). The organic |l ayers were

col | ect ed, dr Na2SX4, filtered and concentrated t ' e
title corrpoundg?%"%é%”, 8109 LC 15 VB nfz 343 (MeH)+ 1. garisals fugt

time): 'HNVR (400 MHz, CDC13) 6 7.44-7.40 (m 1H), 7.07-7.03 (m 2H), 5.84

(br, 1H), 4. 62 (s, 2H), 2.19 (s, 3H) W58
5-chloro-1-(2, 6d|fluoroghen OT T | di hydr opy, 'm'do[4,5-
20 d] p3ri ni di nZ pepdi ‘- e i iq AR PO, _

3-[8-(2, 6- dlflmmmmylthlo) 7-0x0-5,6,7, 8-
t et rahydropyri m do[ 4, 5-d] pyri m @i n-4-yl]-4-nethy benzoi ¢ aci d (1.714 g, 5
mol) in CH2CQ 2 (60 nl) m m CPBA (1. ‘I‘ZI;N 5.2 mmol ). The m xture
was stirred at 25 roomt n directly | oaded
onto a colum. Flash chro trraplgy (rmobi | e.phlase E@ xane) afforded the
title conpound as a vvhlted158g(88\%ﬂc 358(M+ H) + -83
WD 2006/ 104917 PCT/ US2006/ 019859 Exanpl e 59

5-chloro-1- 62, 6-di f TyerseRtenyt 3-ciliofodt-(A6-giffuofiphetiylyt Iméthﬂmnﬁﬁylpls avl] -3, 4-

{:“I h'\'/dI’OpVI’I m d 4F‘?9ﬁ916$1d’ ﬁ[%%{[pynm(léilﬁDZ(%-one(Zaﬂmgd\ké\lﬁnnol) m%(ﬁ\lbl 16 E)O F~F |

5 To a sol
5- chl or o- 1- ( 2, Gvetkt dddud i Spbipipptiding (70wt |63 whholhyanyl NaV-4liisopropylethylamine

di hydropyri m d nﬂ‘ﬂ bp‘ ghﬁifl%éﬂdﬁ)c scﬁﬂ&n(»?a‘%%nﬁgd aldod] tE}H?m%&ue'd%PGV' (10

m) were adde pyrr pi peridi ne. (
di i sopropyl et hﬂ Hes tegplignipfure yay copggptiatedy {0 @ﬂ&%mgﬁgﬁﬁhﬁﬁw@gg stirred
at room t @0pe iphiseMECNIEBCMD (Q%Meonfm+mﬁom[3 Ipdol/ided theitlecompomid @ataed.

Combi Fl ash 10 I h | he phas E@E/I 90] +MeCH 7] +NH4OH[ 3])
provi ded the &mlﬁg&iﬁ%g&%gé%?%ﬁfﬁ%ﬁa z' 3 ng, 81 %. LCM niz 449
(M+ H+ Exanple 60
3-{8-(2, 6-difluorophenyl)-7-oxo-2-[4- (ﬂidi’n‘léléﬁii di nyl)-1-piperidiny_1]-5,6,7,
8 1.4'-bipiperidin-1'-y1)-8-(2.6-difluorophenyl)-7-0x0-5.6.7.8-

15  tetrahydropyrimido[4.5-dlpydmidin-4-y1]-N-(4-fluorophenvyl)-4-methylbenzamide

ol

%*U X
O & CLO

To a solution of compound 7-(1,4"-bipiperidin-1'-y1)-5-chloro-1-(2,6-
difluorophenyl)-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one (18 mg, 0.04
mmol) in dioxane (1.5 mL)/water (0.5 mL) were added potassium carbonate (34 mg,

20 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

25  [7]1+NH,OH[3]) provided the title compound as a white solid (13 mg, 51%). LC-MS
m/z 656 (M + H)*; '"H-NMR (CD30D) 5 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 (1, 2 H), 7.72 (m, 2 H), 7.82 (5, 1 H), 7.98 (d, 1 H).
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15

t et rahydropvri m do[ 4, 5-dl pyri m di n-4-yl } N-(4-fl uorophenyl) - 4-net hvl benzam de
FN NI ~NONNNNI ~-N F/ I FNONF N~ '\ F~N, \ To a solution of
5-chloro-1I-( g fokdi9r ophenyl ) - 7-[4- (1-pyrrolidinyl)-1- perms2006010859

pi peridi nyl]a’?%? dfhydropyrlmdo[4 5-d] pyri mdin-2(1H) - one? % 0. 04

nmmol) in dioxane (1.5 nmL)/water (0.5 nL) were added potassium carbonate (34

ng, 0.25 20 mmol), tetrakls(trlphenyl )palladl ur’r(O) (2,3 ng, 0.002
mmol ) and N-(4- W

f 1 uor ophenyl ) - 4=rethyPre3-54-00lE LTk EIG LA AT ZORBMAB 5P gE an- 2- vyl ) benzam
ide (22 nyg, OMEM@@@MMM was bubbled wth N2 for 5
mns, then mcrowaved at about §150C for about 3 rmns The reaction m xture
was concentrated. Conbi Fla matography (ﬂfk se DCM DCM 90] + 25
McOH[ 7] + NHAOH[ 3] ) provi de e-—c—gn:pou e solid (14 ny,

54%9. LC-MsS mz 642 (M + |\/R(CD3 1',_32(m 2H), 1.80 (m 4 H),
1.88 (m 2 H, 2.24 (m | 2.33(s 3 H, 62(m 4 H, 2.74 (t, 2 H),
4.17 (m 2 H, 440 (m 2 H77.12 (m 4 H), 2 (m 2H, 7.72 (m 2 H),

7.82 (s, 15), 7. 98Tédsoli1t1<bﬁof5—&ﬂox’6ﬂ PBLGHTLED ﬁ&yﬁﬁﬁ@ﬁﬁ&ﬁﬁ%ﬂ@@ Exanpl e
4~ di hydr opyr | iU P EmigRl G (o?pﬁZSé’d ARG GERD) £ 100
F\ |l F5 To awexs add@cb?h',I\éﬂmethylethylenedmmme (0.36 mL, 3.23mmol) and triethylamine

gl ﬁ%%gylﬁﬁfd@@ﬂ’tu pynﬁ?y’mer qﬁ?{Mﬁ%yggwﬁéd%T%%nrﬁ%efameow (10 n)
were added 1, 4mg131i bﬂ’ﬁé‘?ﬁ TREtro wes ¢Ryiceniraged gﬁhcphromatography (mobile

Gl at ooy g T [“0%’2%5%@& é’@fggﬁd P aboagl il on vas

S

concentr at ed. i 0 phase

DCM DCM 90] +MeCH[ 7] +NHA0OH[ 3] ) provi dedvizbe title coﬁpound as a white solid
(298 ng, 83 %9. LCMS mz 463 (M + H)*Exaﬁﬁﬂﬁie 62

15  tetrahvdropyrimido[4.5-dlpyrimidin-4-yDbenzoic acid

1 HO

G)\N N N >y
Fu i F
a
F@,F
To a solution of 5-chloro-1-(2,6-difluorophenyl}-7- {[2-(dimethylamino)-

( ethyl]amino}-3,4-dihydropyrimido{4,5-d]pyrimidin-2(1 H)-one (100 mg, 0.26
mmol} in dioxane (9 mL)/water (3 mL} were added potassium carbonate (217 mg,

20  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

25  viaa HPLC then provided the title compound as a white solid (120 mg, 98%). LC-
MS m/z 469 (M + H)".
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3-12-(1,4" -bipiperidin-1'"-vl)-8-(2,6-difluorophenyl)-7-oxo0-5,6,7,8- 15

t et rahydropyri m do[ 4, 5-d(pyri mdin-4-yl]-N-(4-fluoropheiryl)-4-nethyl benzam
de F\ NNo NN?™J IL"Yy FV _F~1 F~V  To a solution of conmpound
7-(1, 4" -Dbipi yl)-5-chloro-1-(2, 6-

di f 1 uor ophenwg)hg}'ﬁﬁﬂiaﬂhydr opyrimdo[ 4, 5-d] pyri mdin-2(1H) PCT/US%‘%P&"OI"SSQ 0. 04
nmmol) in dioxane (1.5 nL)/water (0.5 nlL) were added potassium carbonate (34
ng, 20 0.25 mmol), tetrakls(trlphenyl Mﬁ@m_@)palladl um(0) (2.3 ng, 0.002
mol) and N ; )

(4-f 1l uor ophenyt .
yl ) benzam de (&Ralmg ol )L ‘ 5 ig

for 5 mns, then mcrovvaved at about 1500 for about °89%hi ns. The reaction
m xture was concentrated. Conmbi Fl ash chronmat ography (igobil e phase

DCM DCM 90] +MeCH 25 [ 7] +NHAOH ]) provided the title pound as a white
solid (13 ng, 511% . LC Msy N656 (MtH) +; " H- NMR (OD) S1.37 (m 2 H,
1.48 (m 2 H, 1,60 (m 4,4#-!) @0\(’”% 2—Hy—2. 33, 3 , 56(m 5 H,
2.72 (t, 2 H, 4.17 (m 2 446(m2 H),7.12 loh 52(m 2 H,
7.72 (m 2 H, 7.82 (s, 1 7.98 (d, 1 H). -85°0y2 M1

PCTI US2006/ 010859 Exanpl e FJ@/

5-chloro-1-(2,6-difl uorophenyl | -7- (F2- (di met hyam hvl | am no}-3 4- di h
ydropyrim do[ 4, 5-cfl pydmi din H opne )i I ONNNN N~ FI.F O0",6F 5
To a solutidn of 5-Ehf ﬁ?lﬁthm(fzs ‘éllqpflr@ér%glﬁ%fﬁy]l‘e}’yl\{?‘j( g@ﬁﬁ%@%@ﬁ%) 3, 4.

di hydropyrini dahﬁ]émﬂior}w tihghizop A {hiBb 4086 pirSORIa(1 B-028 (1800hy, .39 DCM (45 nl)

wer e added N, N-di et hyle and i et hyl am ne
(o G4 T Bt W DR A g s ol pt SRR BApo PR DS i 1YL 8 0
over night. That mssal), tetrakisttripkenylabospbinelpalladitre@) (Bonpi F¥1@shmeNroddt ogr aphy

(nobi I e 10 ph ?@Yéﬂﬁl\éﬂ%@h?"@@d&ﬂoﬂﬁﬁ )ﬁér}zoi?:ra@i\d @@@m hesé hﬁﬁc@ conpound
as a whit fﬁ(’i?SOr’(g 3 #g!va g r’rb)v
3-(8-(2.6- FHOR lerqw webled o %‘)0@% {ip Hiep apicrpt a%esl% 6 7, 8-
a’oout 150°C for about 30 mins, The reaction mixture was concentrated. To the
concentrated mixture were added DMSQO (2 mL), H,0 (0.5 mL) and AcOH (0.05
ml). Separation via a HPLC then provided the tifle compound as a white solid (142
mg, 77%). LC-MS m/z 469 (M + H)".
15

Example 66

tetrahydropyrimido[4.5- imidin-4-v1)-3-tethyibenzoic acid

o OH

N =y
| |
OJ\N N/)\N/\/N\ - " N l =N |
F\©’F c)\N N/)\N/\/ jaN
Fu i F

20 To a solution of 5-chloro-1-(2,6-difluorophenyt)-7-{[2-
(dimethylamino)ethyl]-amino}-3,4-dihydropyrimidof4,5-d]pyrimidin-2(1 H)-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

25 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,0 (0.5
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15 tetrahydrop p[4, 5-dl pyrimdin-4-yl)benzoic acid HO NI \N/ QAN
N~-N~N --" NI ~NFF/}h/ N / ONNNY/ \ F To a solution of
5-chl oro-1- (2, 6-di fl uorophenyl)-7-{[2-(di met hyl am no) -

et hyl ] am no} wo deodibuyelr opyri m do[ 4, 5-d] pyri m di n-2(1H) - ong, c‘rﬁ%g %
mmol ) in dioxane (9 nL)/water (3 nL) were added potassi um car onate 217 ng,
20 1.57 mol ), tetralcis(triphenyl phosphine)pall adi un(0) (15 ng, 0.013 mml)

gnggs (|4)4 5,1hE) #idr/asGH (19.05 L3, &mhrpmb@m &d%ﬂl?\l@w@dm : }rguﬁ@!as:hﬁﬁl&hng,
nmo vvlt or rains, then

m cr owaved at hggg &:ﬁ%%%%@/?o Ejal(lf%u 36?&&{9I "The reaction m xture was
concentrated. To the concentrated m xture vvere added DMSO (2 nl), H20 (0.5
m) and AcOH (0.05 ni). Separation 25pgha, pedﬂPLC then provided the title
conmpound a% 0 ( 20 #‘ 98. mz 469 (M + H)+.
2006/ 10491 P gig % ) v 1meth laming)ethyllamino ~7-

4-(8-(2,6-diflaxo mmem&lwa@wﬂmmmsmmdmmm-smmmﬂma& 7, 8-
t et rahvdr opyri m dof 4, 5- dlpyrl mdl n 4 yben20|c acid § TV NI \NOAN

N N*~N\\ I NF F ONN N-~/N 5 To a s P
5-chloro-1-(2, 6- d|fluoropheYL7 {[2 (d| met hyl am no)

et hyl ] -am no} - 3, 4-di hydro im dol 4, Sld]pyrlnldln 2(11)-one (150 ng, 0.39
mol ) in di oxane (12 i)/ erN "Ve“é‘éﬂﬁed o]l Nun1cqrbonate (325
ng, 2.36 mmol), tetraki & henylphosphlne)paIL;sh.qxe A3y, 0.019
mmol) and 4- (4,4,5,5-tetr hyl -1, 3, 2- dloxaborplai-azyl benzoic acid (146
ng, 0.59 nmmmol). 10 The reaction nixture was bubbl & th N2 for about 5

m ns, then mcrowaved at about 150C for about 30 s. The reaction m xture

( SSC?TE)CegtngatAgg_l ﬁgb %ég;‘?uuoﬁ%%edﬁ&r@tle@ citthdtbhetfh - géded DMBO (2 i), H2O

(dunethylammo)ethyl]ammo} 3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one (200

10 mg, 0.52 mmol) in dicxane (15 mL)/water (5 mL) were added potassium carbonate
(433 mg, 3.14 mmol), tetrakis(triphenylphosphine)palladium(0) (31 mg, 0.027
mmol) and (5- {[(1,1-dimethylethyl)oxy]carbonyl }-3-fluoro-2-methylphenyl)boronic
acid (159 mg, 0.63 mmol). The reaction mixture was bubbled with N, for 10 mins,
then microwaved at 150°C for 30 mins. The reaction mixture was concentrated. To

15  the concentrated mixture were added DMSO (2 mL), H,0 (0.5 mL) and AcOH (0.05
mL). Separation via a HPLC then provided the title compound as a white solid (270

mg, 88%). LC-MS m/z 587 (M + H)".

Example 68

20

N =
J\ I ﬂl\ /\/’L —_— N =n
: I : " N OJ\N | N/)\N”\/l!]\
£ :/l\ F
)

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
25 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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mL). Separation via a HPLC then provided the title conpound as a white solid
(142 nmg, 77%. LCGMsS nlz 469 (M+ H)+. 15 Exanple 66

4-(8-(2, 6-difluorophenvl)-2-{[2-(di methyl am no) et hvl | am nol - 7- oxo-5, 6. 7, 8-
tetrahydropyr i d] pyri m di n-4-yl)-3-nmnet hyl ben20|c N ON
N N*~N | \5_15'/251.1%[ ﬁ”%F F 20 To a solution of Ferosdodeliiossd

5-chl oro- I-(2 6- difluorophenyl) 7-{[ 2-

(di et hyl am noketOyt4lis Q}Inlﬁozaﬁﬂ feekioiph aumuﬁi((gl @3 %(ng) one

bong: eo(igaw@@@ fito mtaﬁe)aw%ﬁﬁﬁ?dpﬁgﬁghéﬁ%fs%ﬁﬁﬂ%mu St o) (31

nmg, 0.027 mmoinjcrawmake. The reaction mixture was concentrated to dry then was added DMSO (2

3- met hyl - 4- (4 ﬂﬂ% Witk b %%@téﬁu'HéAég @Oﬂggﬁﬁﬂé&{‘wé’s ﬁ‘lke)zrélf%}rﬁiodgghéﬁoac' d (205

ng, 0.78 he reacti gn m xtur out 10 m ns,

t hen nicr omﬁveﬂleéﬁvelﬂs@bﬁﬂe 'ES\R ﬂﬁtll% corproupd Q2 iedquantitativek
concentrated. #7483 M‘@% rg3wg}gdzj¢@(m93(1%(m@}1 HZO (0 5
kit

ke e T N e

483 (M + H) +. Eodpl&)67 5 1 1-di net hyl et hyl
3-(8-(2,6-difluorophenyl)-2-{[2-(di net hyl am no) et hyl i am no}- 7-
0x0-5,6,7, 8-tet rahydropyri m do[ 4, 5-d] yyri m di n-4-yl)-5-fl uoro-4-net hyl benzoa
te 1~OF AN N N-\/M NNF / Fo@i@m.@\n\ F, & To a solution of
5-chloro-1 -(2348842.64 diﬂfo@jﬁﬂ!z 1[7_) cthzlammo)eﬂwﬂammo} ~7-0%0-5.6.7.8- -

i

(di met hyl am no) et am n pyrimdin-2(1R)-one
(200 10 ng, Ol%fﬁ‘?u I%P. J % &b c\uéac @) Mere added potassium

carbonate (433 ng, 3. 14 mml) tetrakls(trl phenyl phosphi ne) pal | adi unm(0) (31
ng, 0.027 nmmol) and (5-

{[ (1, 1-di net hyl et hyl ) oxy] c rbonyl) 3-fluoro-2-net

(159 ngy, 0.63 nmol). >¢]:r[}atlonimxture was bub

NN )\

N

t:;a:

> |
O

'

nyl )boronic acid
\,(‘vlth N2 for 10 rains,

PN

The title compound was prepared by following the procedure in Example 68
15  except 3-(dihydroxyboranyl)-4-ethylbenzoic acid was used in the coupling reaction
(vield: 38%). LC-MS m/z 497 (M +H)"; "H-NMR (CDs0D) 1.22 (t,J=7.6 Hz, 3
H), 2.68 (s, 2 H), 2.77 (s, 6 H), 3.16 (m, 2 H), 3.53 (m, 2 H), 4.13 (m, 2 H), 7.18 (m,
2 H), 7.55 (m, 2 H), 7.86 (s, 1 H), 8.10 (m 1 H).

20 Example 70
5-chloro-7- i i
dihydropyrimido[4,5- imidin-2(1:)-one trifluoroacetate
i
N =N R
| . Ti
o)\N N ﬁ/ o N IN’)\N/\/\N/\
F F © E F k

To 5-chloro-1-(2,6-difluorophenyl)-7-(methylsulfinyl)-3,4-
25  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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t hen m crowaved at 150C for 30 mns. The reaction m xture was concentr at ed.
To 15 the concentrated m xture were added DMSO (2 nlL), H20 (0.5 nL) and AcOH
(0.05 nlL). Separation via a HPLC then provided the title conpound as a
white solidvgie 1817 88% . LC-Ms nfz 587 (M + H)+. Exanmarntfioidiosso

348- (2, 6-di fl uorophenyl L. {[2-(di neth || aam no)ethyl || am no}-7-oxo0-5,6,7, 8-

t et rahvdropyri m do[ 4, 5-d] pyri m di n-4-y net hyl benzoic acid 0O JNIN O4N
ryJ~N=\/ N - -sighti The mixture w@s bbridshtratéd dndReparaied bhGilswl HPLO Gwitl 0.1%

5-chloro-1-(2 i Ly 9
(di et hyl am'(n et ht§| aﬁ’tﬁ%fiﬂé’@m@u&ﬁgm’m 64’/&0[4 5-d] pyri m di n-2(1H) - one

(191 25 ng, 0.50 mmol) in dioxane (15 nL) and water (5 nlL) were added
4-met hyl -3 (4, 4,5, 5- tetranethyl 1, 3, 2ygampbnr ol an- 2-yl ) benzoic acid (197

ng, 0.75 | ol , 38. 6/ 0105 K2 415 ng, 3.0
mmol ) and”{%et , : MM@ZS mol ) .
The reaction rigixahyozopwas 15-glip it » atigantzoitBcadi nutes with

m crowave. The reactl on mxture was concentrated to dry then was added DMSO
(2 m), water (0.5 nL) and HOAc (1 drop). the solution was filtered and
applied to 5 the reverse phase HPLC to aff, d e titled compound 0.24 ¢
(quantitative). LGM5 mgz 483 (M+ H+; ' (CD3OD) 2.36 (s, 3 H, 2.76
(s, 6H), 3.16 (s, 2 ,]&\56(5 2 H) 4.13 (3, 22 H, 7.21 (m | H), 7.53
(m 2 H, 7.95 (s, sH) . 10 Exanple 69

3- (8- (2, 6- dufluoro;fny\m/ N{Jz (d.ﬁ& hyl amgab) . | ~ami. gg\} 7 ox0-5. 6, 7, 8-
tetrah pyrimdol[4, SF@‘hmdln 4>K| - 4- ethyl benzol ¢ ack of 11 I\ I N
N~ N, N F F QAN N~N @

(
\

To 5-chloro-7-{[3-(diethylamino)propyl]amine}-1-(2,6-difluorophenyl)-3,4-

10  dihydropyrimido{4,5-d]pyrimidin-2(1.H4)-one (207 mg, 0.488 mmol) in 1,4-dioxane
(7.5 mL) and water (2.5 mL) was added 4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzoic acid (0.192 g, 0.733 mmol), tetrakis(triphenylphosphine)-
palladivm(0) (28.3 mg, 0.024 mmol), and potassium carbonate (270 mg, 1.95
mmol). The mixtute was heated with microwave for about 15 min at 150°C, and

15  then allowed to cool to room temperature. The mixture was concentrated and
separated by HPLC to afford the title compound (66 mg, 26%). LC-MS m/z 525

(M+H)".

Example 72

20

4-y11-4-methvlbenzoic acid

.
2
| 1 S
Ny T L
- i oy s

ABG N
H U Ffiﬁ
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>O (50

25  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 X,CO, (4.15
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1 FF The title conmpound was prepared by foll ow ng the procedure in Exanple

68 15 except 3-(di hydroxyboranyl)-4-ethyl benzoic acid was used in the

coupling reaction (yield: 38%. LCGCMs mz 497 (M+ H+; '"H NWR (CD30OD) 1.22

(t, J=17.6 H%Jvo%}033_/@49172-68 (s, 2H, 2.77 (s, 6 H, 3.16 ﬁlﬂ‘*rmgzdﬁﬁm10§5953 (m

2H),413( , (.18 (m 2 H, 7.55 (m 2 H, 7.86 (s, 1 H, 0 (m1
20 Exanple 70 5-chloro-7- {L3-(diethylam no) propyl | am nol

H) .
1-(2,6-di [ ugy &1, The el Y QRGN ds wis Ryt 18 Sl flxaane
trifluor oacet (&Eﬁﬁ? dﬂ#@é\%ﬁzémﬁ D WI@%%% W%Iﬁ)"ré %f [ggﬁ bhth (160 ) under °©

5-chl or o- I-(ZVE
di hydropyri m dgffomr- $HrRNg for3dnmimaed, fﬁm@@&u&@&%ﬂf@ wa@ ﬁ?ﬁﬂedmhgh dellite,

115 ‘mol) “Zﬁﬁnﬁemr@ts%l e A R TR PR o

over -89 WO 20A6At0O(2A BLY ahbeiRed. 0]]]%5)@31‘8 weérg IaeparaTdfde Thexorgange ayes was

conf:ent rat ed a%euezogé;iomugﬁgmd @mmﬁe tﬂqﬁLx dhitdover NSO, Fhltertd) cahdentrated he
title conpoun ,

342-{[ 3- (di et repfl avsifies) yie @@91*1’-1 ﬁmm@ymml%dapmd?@bﬂe%mﬂbﬂem@% 6 7 8-
tetrahdropyri rBtdakAHdR éyyﬁﬂfdfﬂ%dm&'déhipoﬁlmtah&fﬁlﬁ%ﬂﬁ@ﬁqSQngﬁ%b*@G MS@8) F'-~

"N FN N~\' N\ EtF

5- chl or o- 7- {[flf%g!‘*%%* ¥ (FSTVB SGPIQR 3327 {5 2 D62l 5 ASPoBALEG IS0 55 10

di hydr opyrli0m ddﬂmse&ﬂ dyr 8. 2t) HR (7133 (dpfre 8 @27 1 i), 7.04 4832 HinB.00 @n/=1.6

1, 4- di oxane (}7 BlaqddW?&aTﬁHi J5=1l9 HnyasHyadded

4-met hyl -3-(4,4,5,5-tetra hyl 3, 2- di oxaborol an-2-yl )benzoic acid (0.192
g, 0.733 mmol ), tetrakis(triphenyl phosphine)- palladium0) (28.3 ng, 0.024
nmmol ), and potassi um carbonat e (270 NMBPxappl@Y3 nmol ). The m xture was heated
with mcrowave, {0 1500, -and 15 then. 5 gool to room -

t enper at ur e.
15  dlpyrimidin-4-v1]-N.N.4-trimethylbenzamide

| HaC\N
HN%N , éH‘ TH,
Q)\N N//'k? MN =y
ot T oy

4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoic acid ( 1 g,
3.8 mmoles) was taken up in CH2Cl; (200 mL) and was treated with oxalyl chloride
(0.44 mL, 5 mmol) and DMF (1 drop). One hour after gas evolution had ceased, the
20  solvents were pumped off in vacuo, and the residue stripped from toluene. This was
again taken up in CH,Cl; (200 mL), and excess dimethyl amine was bubbled into the
mixture, which was then sealed off and stirred overnight 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
25  the next step.
5-chloro-1-(2,6-difluorophenyl)-7-(methylthio)-3,4-dihydropyrimido[4,5-
dlpyrimidin-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,CO5 (0.123 g, 0.894 mmol), were taken up in dioxane ( 6 mL) and water (1.2
30 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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separated by HPLC to afford the title conpound (66 ng, 26%. LC-M5 mlz 525
(MtH)} Exanple 72 20 3-[8-(2 6-difl uorophenyl

-2- (et hyl thio)-7-oxo-7.8-di hydrop}7ido[ 2. 3-dl pvrim di n-

4-vl | - 4- et ifimacid o O/ N1 / 1 \N + %I\ ON N qgP
FFFF '/l ?:?(’ bgﬁ'gkf-ﬁ%ﬁ%he sol ution of PerSabobtoddy

4-chl oro-8-(2, 6-di fl uorophenyl)-2-(nethylthio)

pyr i do[ 2, 3- d] pys AL EhcH CRidenPResielin aA¥R hith HmBWRobsofianty) and H20
(50 25 nm), F%l@agé?gggzr fﬁnag%l 9%%60 _%I,as ),1 m%&dﬂ% d%

4- et hyl - 3- (4 144-845C M?%‘Elfﬁz 1&@ 1, & Bmindst §Meh. 2-y1) benzoic acid (1.97
g, 7.50 mmol) and Y,,C03 (4.15 -90 WD 2006/ 104917 PCT/ US2006/ 010859 g,
30.0 mml). The resulting m xture was degassed with Argon for 5 m nutes,

m xed with Pd(PPh3)4 (0.232 g, 0.20 mmol) and heated with a preheated oil
bath (160 &) under All\pugbeasigns,dndludingopt hoklirgited o pateats and hetentappliabionsyi xt ur e

nas ILLheﬁn‘aSe‘aﬁg?g“a °£ﬁ°§%§%ﬁ@m“}%§“2ﬁ5 aﬁg&? gf%@fgfﬁ%‘%aﬁ e e
layers were sBpdifcaievverpsaeqiiicpllyiand pudpyaqually indicagd t be BgOTPOEAHY: washed wi th
brine (70 m) refelenethepaie bs HaRsH Fylly kétlférér.ed, concentrated and purified via a
flash chromat ograp A i /\Hexane) to
afford the title qgﬁn%é%’g(ag%%?ﬂ%%tdg&%t’é@é‘%’&@%&%@eﬁ% ES) iz 440
(M + H) +; 104 rwiodioesiethererf Modifieations gl improgemends othgpmbedimentsd, J = 9.6
Hz, 10 1 HZj, {petilichlly didTloSbdthetdin ax%uhﬁ%ndtﬁe §Jop(3@f&éfol%vﬁngqaiésrmhzum (m 2
O i o 75" Tortick Slabition it i belfeved thh G skilted in'the aft hn, Wiing the proceding
3-[8-(2, 6- di f desoripdre njilize the presedtidvishiion)te Tis dultestexBent., Bhdreforgthedr opvri m dof 4.
5( 15l pwi 1 g0 frcy hhredh b e TR LSRR/ TES ey S nddl 1hhitaibh of @-H | HS

NN\ N
15  scope of the present invention in any way. The embodiments of the invention in

which an exclusive property or privilege is Claimed are defined as follows.
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l-~ F\ FCN, ONNS FF C 4-methyl-3-(4,4,5,5-tetranet hyl -
1, 3, 2-di oxaborol an- 2-yl )benzoic acid (1 g, 3.8 mmvles) was taken up in
CH2C12 (200 nm.) and was treated with oxalyl chloride (0.44 nL, 5 mmol) and
DMF (1 drop). One hour after gas evolution had ceased, the 20 solvents were
punped off in vacuo, and the residue stripped fromtoluene. This was again
taken up in CH2Cl2 (200 nmlL), and excess dinethyl am ne was bubbled into the
m xture, which was then sealed off and stirred overnight at room
tenperature. The solvents were punped off to give the crude
N, N, 4-trinethyl-3-(4,4,5,5-tetranethyl - 1, 3, 2-di oxaborol an- 2-yl ) benzam de,
whi ch was used without further purification in 25 the next step.
5-chl oro- | - (A.8IMBf | uor ophenyl ) - 7- (et hyl t hi 0) - 3, 4- di hydr opyri m do[ 4, 5-
dj pyri m di n- 2(1FD-one (0.102 g, 0 298 mmol ), N, N, 4-trinmethyl-3-(4,4,5,5-
tetramet hyl - 1, 3, 2- di oxabor ol an- 2-yl ) benzam de from above, (0.129 g, 0.447
mol ), and HZQEmEumiQQQMBUM®H394 mml ), were taken up in dioxane ( 6 mi)
and water (1.2 30 nL). The m® ure was degassed mnthTérgon for 30 mn and
tetrakis(triphenyl - phosghlne galladlun(O) (0.026 g, CO 022 mmol ) was added.
The mixture was then chéaf der argon at Qﬁﬁ; “M8 h. The solvents
were punped off, and ajter | aqudous workup, the cr de naterial was flashed
on silica gel (15 g)yzBiypetyith Sy 0 2EUNL0R91Z P li2p061010859
Et OAc / CH2C12 gradient & give th |tIe conpoydd as a e anor phous
solid, nmp 144-147C. LC-RKg mlz 470 (NHFD{ 2.02Rygn (ret tlne).1§)N
publications, i ncluding but not limted 3 patents and patent abﬁ1ications,
cited in this specification are herein incorporated by reference as if each
i ndividual pyblijcation were specifically and individually indicated to be
i ncorporated by reference herein as though fully set forth. The above
descri pti on LUISNHidi scl oses the invention including preferred 10
enmbodi nent s ghem@efgenModi fications and inprovements of the enmbodi nents
speC|f|caII di s Ios d herejn a n the scope of the follow ng d ains.
W t hout ﬁ%ﬁ @Fh%gFgfl%#’o @ﬁﬂﬁﬁiéﬁneved that one skilled in the art
can, u5|ng thepl ﬂﬁéchﬂ?hﬁé descr|pt|on ut|I|ze the present invention to its
full est extqﬂg eph?ﬁég% sherein are to be construed as

e a

T ention | LR '%wa FloCarsaalo %??33%{% a0F g tordRRae e fY SR

heteroaryl heteroarylC1._1¢ alkyl, heterocyclic or a heterocyclylCq.1¢g alkyl moiety, and

wherein each of these moieties may be optionally substituted.

2. The compound according to Claim 1 which is Formula (II).

3. The compound according to Claim 1 which is Formula (Ila).

4. The compound according to Claim 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 2.

7. The compound according Claim 1 wherein Rx is chloro.

8. The compound according Claim 1 wherein R3 is an optionally substituted aryl.
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whi ch an excl usive property or privilege is Cainmed are defined as foll ows.
-92 CLAIM5S 1. A conpound of fornmula (Il1): Rx Rx 1 1 GI-C5 C' N &* 5YC'
N I Oi G7/. 13 NjCz.S(GnRg i 7. 18Ni 2.S(GnmRO R 3 (11) R 3 (Ila)
wherein G is NHL & is nitrogen; Rx is chloro, brono, iodo, or O SO 2CF3;
Rg is a d-10 alkyl; mis 0, or an integer having a value of 1, or 2; R3 is
a Cl 10 alkyl, C3_7 cycloal kyl, C3_7 cycloal kyl C1-10 al kyl, aryl, aryld-10
al kyl, heteroaryl het er oaryl Cl-10 al kyl, heterocyclic or a

het erocyclyl Cl- 10 al kyl noiety, and wherein each of these noieties may be
optionally substl tuted. 2. The conpound according to Claim1 which is
Formula (11)% 3.Therempewsonsperdiede Cliimg whereh &3ns eptignalh sybstimgdmne or fere) |
4. The conpaine, Adesuhdedy a&@adﬁlo%bmehc%?hﬂbgbnml 19 allBi, hiydroxySC _ThHelkegyypound

according to Claim4 wherel n.,m Th onpound accordl ng to daim4
wherei n m i Y300, RItforgIing, Gebal Lé’&t&l gﬂri@ a%yi“ m 1 wherein Rx is chloro. 8.

The conpound according Cl aim 1 wherein R3 is an optionally substituted aryl.

-93 9. The cgpourd com§8mf<|f ar;ggord%g o ?%‘{faﬁl{} i aghé P Bl QAL 7 B8f%gen

substituted one or Fndepende gceurrence ,
Cl1-10 al kyl ,t1dmdndvpyndeﬁ:ﬂlyh@ﬂabﬂ(m;yhlonﬁq;aﬂm;ethlyl tro, amno, or hal osubstituted
Cl-10 alkyl. 10. The conpound according to C ai m 9 V\/nerei n R3 is a phenyl
substituted one ar nore s | nde ndentéj‘FI fluori hI orine or
methyl . 11. Hhe e@ﬁauwa?réméo ey oy bt imacs Bhenvkd yl-phenyl, 2-

4-trifluoronmidy hei?ﬁ B’Jdaﬂl?fﬂ'o Hhaisy, Q@&@Mbpo-pﬁw ldﬂ—fchl‘éﬁfp%exg}]eﬂﬁﬂethylphenyl or 2,
chl or ophenyl, 2-nethyl phenyl ,

2,4-difluoro
6- di net hyl pkféii’ﬁe%yi@enﬁlhe conpound accor di ng to Claiml which is:

12. The compound according to Claim [ which is:

5-chloro-1-(2,6-diflucrophenyl)-7-(methylsulfinyl)-3,4-dihydropyrimido[4,5-d|pyrimidin-
2(1H)-one; or
S-chloro-1-(2,6-difluorophenyl)-7-(methylthio)-3,4-dihydropyrimido[4,5-dJpyrimidin-2(1H)-
one.

13, A compound of the formula:

'TX Ii?x
C C,. C C,.
G1|/ SI 4~]? G|245:[ 4\7]
OI}C?\ - Czs.. X O//C?-\ 4{32\ X
FLB I 8
3 (11I) or 3 (I11a)

wherein
GlisNH ;
G2 is nitrogen;

Rx is chloro, bromo, iodo, or O-S(0),CF;;
XisRp, OR2?, S(O)R2’, (CHY)p N(R11)S(O)mR2’, (CH2)p’N(R1 1DC(O)R2,
(CH2)n’NR4R 14, or (CH2)n'N(R2°)(Rp»), or N(R1(°)-Rp-NH-C(=N-CN)NRqRq’;
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5-chloro- | -(2, 6-difluorophenyl)-7-(nmethylsulfinyl)-3,4-di hydropyrim do
[4, 5-djpyrimdin- 2(1H)-one; or 5-chloro-
I
I
I
[

(2 6- di fl uorophenyl ) -7- (et hyl t hi o) - 3, 4-di hydr opyri m do[ 4, 5-d] pyri m di n- 2(
H) - one. 13. A conmpound of the forrmula: Rk Rx I | GlLI Cu C4" N &~ L, NII
I O r,NN::~-C,x O- " ,NNCZ X118 8 R3 (Ill) or 3 (ilia) wherein &

is NHQ& is nitrogen; Rx is chloro, bronmo, iodo, or OS(O2CF3i X is Rz,
OR2', S(OnmMR2', (CH2)n"N(R I)S(OnmR2', (CH2)n'N(R 1)C(O R2',
(CH2) n' NR4R14, or (CH2)n"N(R2' )(R2") or N(R10" ) - Rh- NH- C(=N-CN) NRgRq' ; -94

XI is N(RI Rh is selected froman optlonally
subst i t ut ed]%‘lls%gRé k@%(%% - CH2CH2- O CH2-  CH2- |

- CH2- C( O N( RLO: ) 2-

G- (0 O G w@éﬁeﬁom@f%@é@%@&%@% alkgﬁéﬁ@?ﬁ Tt
sel ected at eagh.0C oy ge

C3- 7cycl oal kyl ghzlogf{g w&ﬁfﬁ @ kegglz%%ég')e ycl%zal g{r%jémbg?qg%l
aryl, arylCl-1ppsl 0..(|jﬁ .@H)zar(yrl CHhet”’s-0aCyhC,10 al kyl, heterocyclic,

het er ocycl lel 5% (B(ijk rr%l ety, wheH?el nﬁ al | @f the noieties, excludi ng

hydr ogen, lsa]armlm @mahﬂgpeﬁddnﬂy iséladtetlat cach dguaatte Rpm lhﬁig@gelnecl%tarkyt, he
nitrogen to ich they are attached forma 5 to 7 nenbered optionally
substituted rifig,7ewvadkyly Cageyaeeliody apakanCadgdiveioakiahyl, (Bgt]@yciatlbmyi;el ected

from oxygen, nitrog]é(n or sulfur; R2 is hydrogen, Cl-10 al kyl -
cycl oal kyl , C3CT-169yarvkyrdCiyio, alls Weter%arxll GI'N}"YHJ?]I(W alkylhb%t@ﬁo@éﬁhw ora

h 1C -1 I k h I

AR LR E A N T e R A
bstituted, CR1 A2

SC? A?.) I( Ag) (e A3) Or}ﬁ?naﬂ% sq?s@t}%egg reliﬁ{(% g(ﬁ?gﬁ)er w@ th mg%ge é&%‘h h)t& %ré Af?e?checp r

cycl oal kyl al Ky kymdf ¥107 RE$b&La &ﬂuﬁIahy Eubstltuted ring, which ring may contain an additional

heteroatom selected from oxygen, nitrogen or sulfur;

Ry is hydrogen, C1_1¢ alkyl, C3.7 cycloalkyl, C4_7 cycloalkylalkyl, aryl, arylCy_1¢ alkyl,
heteroaryl, heteroarylC1_1( alkyl, heterocyclic, or a heterocyclylCj.1¢ alkyl moiety, and
wherein each of these moieties, excluding hydrogen, may be optionally substituted; or Ry is
the moiety (CR10R20)q>X1(CR10R20)qC(A1)(A2)(A3), or C(A1)(A2)(A3);

Ry is hydrogen, C1.1¢ alkyl, C3.7 cycloalkyl, C3_7 cycloalkylalkyl, aryl, arylCy_1¢ alkyl,
heteroaryl, heteroarylC1_1q alkyl, heterocyclic, or a heterocyclylC1.1¢ alkyl moiety, and
wherein each of these moieties, excluding hydrogen, may be optionally substituted,

Ro» is hydrogen, C1.1¢ alkyl, C3.7 cycloalkyl, C3.7 cycloalkylalkyl, aryl, arylCy_1¢ alkyl,
heteroaryl, heteroarylC1._1q alkyl, heterocyclic, or a heterocyclylC1_1( alkyl moiety, and
wherein these moieties, excluding hydrogen, may be optionally substituted; or
wherein Ro» is the moiety (CR19R20)X1(CR10R20)qC(A 1 )(A2)(A3);

A1 is an optionally substituted C_1¢ alkyl, heterocyclic, heterocyclic C1_1 alkyl, heteroaryl,
heteroaryl C1.1¢ alkyl, aryl, or aryl C.1¢ alkyl;

Ap is an optionally substituted C1.1¢ alkyl, heterocyclic, heterocyclic C1_1q alkyl, heteroaryl,

heteroaryl C1_1¢ atkyl, aryl, or aryl Cy_1¢ alkyl;
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het eroaryl, heteroaryl C1-10 al kyl, heterocyclic, or a heterocyclylCil-10

al kyl noiety, and wherein each of these nvoieties, excluding hydrogen, nmay
be optionally substituted; R2" is hydrogen, Cl-10 al kyl, C3-7 cycl oal kyl,
C3-7 cycl oal kyl al kyl, aryl, arylCl-10 al kyl, heteroaryl, heteroaryl Cl-10

al kyl, heterocyclic, or a heterocyclylCl-10 al kyl noiety, and wherein these
noi eti es, excluding hydrogen, nay be optionally substituted; or wherein R2"
is the noiety (CRIOR20)t X1( CR1IOR20) gC(Al') (A2) (A3); Al is an optionally
substituted Cl1-10 al kyl, heterocyclic, heterocyclic Cl-10 al kyl, heteroaryl,

het eroaryl Cl-1 | kyl, aryl, .or_aryl Cl1-10 al kyl: A2 is an optional

substitu?ed‘%ﬂ5g@g§W§%PHmﬁé?@?ﬂ@@ﬁ?%@?“%@ﬁé&b&? Whe c1-10 alksl, heteyoaryl,
het er oar yl -, | kyl, . @Ryl .0 ryl-. Cl-1 L kyl; -95.A3 . s dro or is
o ot ponal 153 S (Y MOk ofloafiy loa el By ot 2ol EBEM S kol

2 G N AR s LN i

het eroaryl Cl -10 al or a heterocyc

wherein each ofyhtRRSACNBE Bbicafoities S WYptionaly Mbaisd;i tuted; R4 and R14 are
each independentl{ sel ected from hydrogen, Cl-10 al kyl, C3-7 cycloal kyl, C3-

7 cycl oal kylRatL Ieydre eaphyiidepgrdentlsdeddedslrgay hydieeene Cdelcalkyd; Chatcaelodirll -
Cl-4 alkyl, heteroaryl or_a heteroaryl C 4 alkyl npiety, and wherein each
of these noi et 7&¥lodkdCydilyl apxirdlfeh4 abads heterasyelic Aetrrogydistist 4 elkved: or
the R4 and R14 together with t ni trogen .  whi,.ch the re.attached form. an
opti onal 'y SubBTRPTIbH HEPHCh el Ay 0 ibetsit bl 1t GRRH. PRt
optionally coniai bt : a I o [Tgle fur or
nitrogen; R10 gﬁg&%ggﬁggggFﬁgg%g ggﬁ%ﬁ%gé% ec?ggﬁ§$§%$%§g¥g§§% orl%@%glkyl;
R10' is i ndepeptRitthey seheghedfoah a@aptiodde vilisaatsl HatanrBYidfiagend ar 7 members,

Cl _4alkyl; R 1, is,independently selected fromhydrogen or C _4dalkyl; n' is
i ndependent | y ¥8icBging@rienadly canigine gn pddidena h@ﬁﬁoetomsebﬁqteﬂrﬁ%@wgﬁwpﬁg A
value of 1 to 10 i s independently selected at each occurrence fromO or

. it : . ;
an integer haV|ngg% value of 1 or 2; qis O or an integer having a val ue of

1 to 10; q' Rg @Od Ry aanindepeadentlyhralected fmmigldoezeor Cii4elks); or t is an
integer having a value of 2 to 6. 14. The conpound according to C aim 13
which is Forlag’ & l(ldme)ldenﬂm@leqth@ak%nlpwnﬁely@é%ﬂmhwom wCdir4alksd; which is

Formula (I11a).. .16. The compound according to im13 wherein Rx is
chloro. 17. ngﬁﬁmlﬁﬁﬁF@iwgwr@%%%yaﬁf@r ein R3 is an optionally

SUDSLI LA €0 e} Selo0F o QIO ARIRLID 00f e ePh AT, WIS S TR, ' o

m is independently selected at each occurrence from 0 or an integer having a value of 1 or 2;
q is 0 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.

14.  The compound according to Claim 13 which is Formula (III).
15.  The compound according to Claim 13 which is Formula (IIIa}.

16.  The compound according to Claim 13 wherein Rx is chloro.

17.  The compound according to Claim 13 wherein R3 is an optionally substituted aryl.
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i ndependently, one or nore tines, independently at each occurrence by

hal ogen, Ci1-10al kyl, hydroxy, Cl-10 al koxy, cyano, nitro, am no, or

hal osubstituted Cl-10 al kyl. 19. The conpound according to Cl aim 18 wherein
R3 is phenyl substituted one or nore tines independently by fluorine,
chlorine or nethyl. 20. The conpound according to Caim13 wherein R3 is
phenyl, 4-trifluoronethyl-phenyl, 2-fluorophenyl, 2,6-difl uoro-phenyl,

2, 4-di fl uoro-phenyl, 2-chlorophenyl, 2-nethyl phenyl, or 2,

6- di met hyl phenyl . 21. The conpound according to Cl aim 13 wherein Xis R2, and
R2 is (CRLOR20)q' Xl (CR10R20) gC( Al ) (A2)(A3), or C(Al)(A2)(A3) 22. The
conmpound accdr di Aderemppuidnacoardingde elaimd{’ whesein R neomionally substiteied A3 s a
Cl- 10 al kylingdpbsdentlyitond ob ot IRhRAApEREr 1o AaddREGiréheB bly Haldgerd C _a@aikm, eger
havi ng a val ug@of é toé(g' mis (zwor an HH%%elri t@ugch ? aégg}&]ue of1 or 2,
R6 15 i ndepdNBERYI G1-4BPEERed PG RITRy HPESeH, PR AF ST 1085 ¢y i oal ey
het erocyclyl, heterocyclyl d-1loal kyl, aryl, arylCl-10 al kyl, heteroaryl or
a heteroaryl@ -1 | k i Lein. t - i.etl |

hydr ogen rraylgbe g%ltg icg%lh? y 5 u%é%nlg? ﬁl& le%{gelisﬁ{' eﬁ%‘gggﬁi 'Fﬂ%lng]t guggtgﬁt%églé%&rrg%g e,
one or nor e timgyasdepbrylehtly bg@norivy cliloviys oryetiyixy substituted Cl-1Qal kyl ;

Cl 10 al koxy; hal osubstituted Cl-10 al koxy; S(Omalkyl; C(O; N4 R14';
Cl-10 al kyl; C3 7cycl oal kyl ; C3-7cyc| oal kyl. C1-10 al kyl: hal osubstituted

Cl. 10 al kyl :2%an fbé&ﬁ@??%a@aorémto Ghaug g vehersin R3 ds phgnyly tyfritlggromethylyphepyl,
substituted heny 0, 6Ldi | DgaMuo Y 2-dR¥EheNyIS dbsdi g, or

al kyl , Ci1- 102)%@;’%?%,9 (’Ofr%’giﬁirgfﬁ?&eﬂg’m’no, nnFarggﬁ%)'&di -subslﬁétjlfjlf ed Cf{i%kaﬁkyl
am no, Cl-4 % et Yphenys. R4, and R14' are each independently sel ected at
each occurrence from hydrogen or Cl-4 alkyl, or R4 and Rl4- can cyclize

together w tj t hq%l@irc’:%?’ggﬁﬂ Qor\‘i‘ﬁ‘lig&ﬁ.cgi y13av{;}l%re?f{1 &agR8UarldRr, fs0r m an optional ly
qf

substituted to ed_rin i opti o I ntalns an additional
het er oat om s@ﬁé@?‘%@ kﬁ?ﬁkﬁﬂ @@q,&%ﬂﬁl}mﬁr 01‘@1;)&’5&3@\35{9- i s independently

sel ected at each occurrence fromhydrogen, or C 1.4 alkyl. -97 23. The
conmpound accgrdi to Cl aim 22 wherein i,S_ . .
(ORL0RR0) o X R BB el ERa RS Pl Rrele RiCeashoge off 1493 52 Gl
0, and R6 i sikyhyehstiuad byXLR 1pReoeOdRgoemdwhaeior ding to G aim 13 wherein Xis
(CH2) "' NR4R14, or (.CH2)n' N(R2' ) { R2") . . The conpound according to Claim
24 wherein )EilgO(W)lﬂteﬁ%ﬁgﬁ%?aa")ﬁg’elﬁﬁ)lé?]ﬁ&m4 are independently sel ected
from hydr ogenijs bptandn@pénhasingstvatugtodd ofl; - 10 al kyl, optionally substituted
aryl, opti ongd isYndep@idehi Wiedskir Wdm Gddrdgd, kYl 1o 081 ONaki oS KAShdtérbe R,

heterocyclic, heterocyclyl C1-10alkyl, aryl, arylC1-10 alkyl, heteroaryl or a heteroarylC1-1¢ alkyl

moiety, and wherein these moigties, excluding hydrogen may be optionally substituted
independently at each occurrence, one or more times, by halogen; hydroxy; hydroxy
substituted C1-10alkyl; C1-10 alkoxy; halosubstituted C1-1¢ alkoxy; S(O)m alkyl; C(O);
NR4R 14" C1-10 alkyl; C3_7cycloalkyl; C3_7eycloalkyl C1-1¢ 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, C1.10 alkoxy, S(O)malkyl,
amino, mono & di-substituted Cj.4 alkyl amino, C1_4 alkyl, or CF3;

R4 and R14' are each independently selected at each occurrence from hydrogen or Cj_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 optionally contains an
additional heteroatom selected from oxygen, sulfur or NR9’: and

Ro’ is independently selected at each occurrence from hydrogen, or C1-4 alkyl.
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optionally substituted heterocylic Cl-4 al kyl, optionally substituted
heteroaryl or optionally substituted heteroaryl Cl-4 alkyl. 26. The
conpound according to Caim?25 wherein the d-10 al kyl may be substituted
one or nore tinmes, independently at each occurrence with NR4' R14; hal ogen,
hydr oxy, al koxy, C(O NR4'R14; orNR4' C(O Cl-10Oal kyl; and wherein R4'" and
R14' are independently selected at each occurrence from hydrogen or Cl-4

al kyl, or R4'" and R14' together with the nitrogen to which they are
attached forma heterocyclic ring of 5 to 7 nmenbers, which ring optionally
contains an additional heteroatom selected from NR9'; and R9O' is

i ndependently sel ected at each occurrence from hydrogen, or Cl-4 al kyl. 27.
The conpoundﬁl%ccdﬂ'd’lW@WBH@C&PWMO\m@F@%WbGY@H P)n' N(R2' ) (R2"), and R2'
is an opti o(rmailloy{zg)dlbxt(UR{@RQO)E{C{AP)(AQ}(&E) axﬁ)bCﬂ BA(RY ), eV ¢cyed §,and Rg is
het er ocycl yl C1-10 al kyl, eteroaryl al kyl. 28. The conpound according to
C ai m 27 whel@iggerhe R2' noieties, excl udi ng hydrogen are optionally
substituted 1 to 4 tines, independently, at each occurrence, by d-10 al kyl,

hal o- b
R e ey

cycl oal kenyl@ Zﬁﬂ Ry ,2”ﬂal ogen, -C(O, cyano, nitro, aryl, aryl Cl-10
al kyl, aryl, aryl Cl1-10 al kyl, heterocycl ic, heterocyclic Cl1-10 al kyI

het | t ql-10 alk CRI SH
( g:Ri{)(I;g(r)g/nS(%e R RO HE SR ) T OIS PG 4 2 R and R 4
E %gggg n&agggﬁzngg%im&m hﬁ?ﬂg.&z&bim@wy %ﬁsﬁﬁmmﬁ( Ak PANRReRa4]y

n
CR10R20 = %’g%ﬁ%ﬂb% i bstituted beteracy
g)))NReR)eanIQOdm})ﬁ(G(ltﬁdI@ﬂ@qqﬂeﬂﬁi 4 alk ) Maryl o;)g{;o

(CRlORZO)nN(ﬁ%Qanggg},temgﬁ]f 1451[( (CR10R20)nN(R| o )C(Z) OR7; and V\/nerel n R6
i s independently sel ect at eac occurrence from hydrogen, d-10 al kyl,

C3_7 cycloal kyl, heterocyclyl, heterocyclyl Cl-10al kyl, aryl, arylCl -10
al kyl, heterzmr yI lecoh@bexﬁcbwcyidiﬁg tb@lalai IoybvhervhelieeC 1 galkyl By bl e&etmmiiehé es,

| d hyd ti bt t ut ed | ted
2t each occufBHEATRP §H§’%fh%§ﬁpég caRlt 85 et Nialagl MOSRET EF Qoo ©
het er ocycl y| SO RatRay; or FeH6d leoalbYl et whaseiny| C | - 6al kyl noi ety, and

wherei n eachgr gfand R‘ﬁ@ré‘ﬂﬂ@ﬁén@&t%\éle@@dQ%abﬁ’ﬂé’duk&nc%@&hh &%g&o %HH&PJR&* are

each |ndepende§~i tly selected at e&eh occurre ce from
4

C3_7 cycl oal ky¥! &R ' Pogetheiayity I“tﬂ%ekww Jey agg %ﬂd fszma%ﬁ‘iemcydlc ring

heterocyclic, BFS?J@E%%%& Ghich rin ga&naug%eaﬂealygd&amﬁl hetBEBAr Mected 5dm
al kyl noi ety; (NR %n Re' 't ogetRe he nitrogen

Rg’ is independently selected at each occurrence from hydrogen, or C1.4 alkyl.

27.  The compound according to Claim 24 wherein X is (CHp)y™N(R22)(R727), and Ry- is
an optionally substituted Cq_1¢ alkyl, cycloalkyl, heterocyclic, heterocyclyl Cq.1¢ alkyl, or

heteroarylalkyl.

28.  The compound according to Claim 27 wherein the Ry> moieties, excluding hydrogen,
are optionally substituted 1 to 4 times, independently, at each occurrence, by C1-1¢ alkyl, halo-
substituted C1_1¢ alkyl, Cy.1¢ alkenyl, Cy_1¢ alkynyl, C3.7 cycloalkyl,
Cs.7cycloalkylCy._1galkyl, C5_7cycloalkenyl, C5_7 cycloalkenylC _1¢ alkyl, halogen, -C(O),
cyano, nitro, aryl, aryl C1-10 alkyl, aryl, aryl C1-10 alkyl, heterocyclic, heterocyclic C1-10
alkyl, heteroaryl, heteroaryl C1-1¢ alkyl, (CR1gR20)1ORg, (CR10R20)1SH,
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whi ch they are attached forman optionally substituted heterocyclic ring of
4 to 7 menbers, which ring optionally contains an additional heteroatom
sel ected from oxygen, sulfur or nitrogen; and wherein each of these

noi eti es, excluding hydrogen, may be substituted 1 to 4 tines,

i ndependently at each occurrence by hal ogen; hydroxy; hydroxy substituted
Cl I Oal kyl; C1-10 al koxy; hal osubstituted Cl1-10 al koxy; am no, nono &

di -substituted C1_4 alkyl amno, S(OnR; COR; [[C(OOR]] COOR;
(CR1OR20) nN(R10' ) C(Z) OR7; (CR10R20) nN(R10') C(Z) NRdRd' ; C(O NR4' R14;

NR4' C( O Cl1-10al kyl; NR4'C(O aryl; cyano; nitro; Cl-10 al kyl;

C3- 7cycl oal ky] ; -7 | qal - | kyl., | osubstituted  Cl-10 al kyl;
aryl, aryl éﬁflloggwp&/&ﬁgﬁeF%%i@hé&@ﬂﬁ#@%V gig Z‘é)h_ Rehet eroaryi, or
het ter oaryl G (CBAQRM)ENR%RQLG/WMHINRER% e’JIaf()Rlz_O%r{(tm,QCRqMR%@)H?(CBQI?RQE@Er oaryl
cont ai ni ng | 0 [ o two tines

i ndependent | éﬁké@ggﬁéuﬁ%%éoyﬁé%ﬁg8(2{%1O%roigfc (erj@xl/{ﬁ’ hydr oxy, hydroxy
substi t ut ed OR14RaFIZNBREY (ERkOX)nNR10)FELRG , ami no, nono &

di - substi tut 54 JKY @aonme, . fir4R al R 3N ¥Rdr Rd' are each

i ndependent I%@S@Iﬂ{%@t‘%& w)ocsn hgglroo)g%gn? @Qﬁlgk%g?n@fmf)g%%yc? oal kyl, C3.5

cycl oal kyl Cl(_zBdDB‘W)p G L RR %O&aﬂ)n}\r%br ) NRelRe't e ni t rogen which they
are attachedCRgRyHQANR )G EORR A wherthst i t ut ed heterocyclic ring of 5 to 6
menbers, whigh. ri opt 1 onal | contai ns an_.additional_ hetero m se| ect ed
from oxygen,ﬁ@lﬁl1 ‘{}'ge an?a e@ﬁ’e‘?"’@?‘ﬁe@ﬁgo yélﬁ%geﬁacl'ﬁ%ia@ﬁ@'mcbﬁﬁ‘ﬂfe
Cl-4 al kyl, C3h&ewpcyagl kattrocydB3- G ymllodhlakyll £¥H4 -5 Kigyl, haadatyher Hetersand CRL14)
cyclized ring e, opti onal ubstituted, .1.t 4 tines, in e ntly by
S ben hal oo fligh RRteanSEn bt B b St s i e R PR e

Cl - 4al kyl ; di7 i iedependently sglesteshs epehacewrrarce from kbxylkylseg). vRACIGEYR  C(O O

Ri; C(O NR4' RL# j | ke B( ! | kbl moi
ks B S0y peyeterobitic hdibtucdAb YalloBltiderbit, R tiedafi . byl moietyand 1

occurrence fr otihereimeagh Ri/theseangigtiesgpay beoptiopdInapbstitutedt er oaryl , het er oaryl
Cl- 10al kyl , ReierReyod dach imlepandhetiyesetrcted|at eacBbed@renky fromdiydtogen, £hds aleple€Cein
these noieties I I I i tuted; 1S :
selected at ea oaclzlgl&’r(r:gﬁggg?élgﬂﬁﬁy%}%g ,l’ ﬁlggﬁlagﬁ’ﬁgwgﬂgrlﬂgﬁ% H)tc&é{lé C1-4
Cl- 10al kyl , hetlsybastptoarshet @ hejanogtyl C1-41dkar! kydiety hatRar andyRad’ iagethiaewish deyndirogen
Cl- 10al kyl, or ' ' rei Let] o i

substi t ut ed, Rmhﬁgwﬁ{%%}%@%ap hagiohgg‘%azlﬁgg%?l F“;}gdz%‘{%é%@gt g? : 8g%?10 gg%}l?wré’nce
from hydr ogen whicixing optikydlly coptairR4n addition] heterpatoncseddcieddrann geidearsuldiit 91 t he
nitrogen to whiyghotheysare attached to forma 5 to 7 nmembered ring which
optionally contains an additjonal heteroatom ;gl ected from sul fur

or NRO'; RO' is iHHERRAr&riithess aoidics gxeudiag brdrgasy Ff}aérl?ééu‘?rsﬁgﬁ%/‘ﬁﬁ%r%@é?ﬁ or
Cl-4 al kyl ; independently at each occurrence by halogen; hydroxy; hydroxy substituted C1_-1¢alkyl;
C1-10 alkoxy; halosubstituted C1-1( alkoxy; amino, mono & di-substituted Cq_4 alkyl
amino, S{OYmRp; C(O)R;; [[C(O)OR|]] C(O)OR; ; (CR1oR2p)nN(R10)C(Z)OR;
(CR10R20)nN(R 10)C(ZINRGRy’; C(O)NR4'R14"; NR4'C(O)C1.10alkyl; NR4'C(O)aryl;
cyano; nitro; C1-10 alkyl; C3_7cycloalkyl; Cy_7cycloalkyl C1-10 alkyl; halosubstituted
C1-10 alkyl; aryl, aryl C1-4 alkyl, heterocyclic, heterocyclicC1-4 alkyl, heteroaryl, or
heteroarylC1.4alkyl, and wherein these aryl, heterocyclic, and heteroaryl containing
moieties may be optionally substituted one to two times independently at each occurrence
by halogen, C1-4 alkyl, hydroxy, hydroxy substituted C1-4 alkyl, Ci_1( alkoxy,
S(O)malkyl, amino, mono & di-substituted C_4 alkyl amino, Cj_4 alkyl, or CF3;
R and Rq’ are each independently selected from hydrogen, C1-4 alkyl, C3_5 cycloalkyl, C3_5
cycloalkylCq_gqalkyl, or the R4 and Rq’ together with the nitrogen which they are attached
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R is independently selected at each occurrence from hydrogen, Cl-4alkyl,
aryl, aryl Cl-4al kyl, heteroaryl, heteroaryl Cl-4alkyl, heterocyclic, or a
het erocyclic Cl-4al kyl noiety, and wherein these noieties, excluding
hydrogen, may be optionally substituted; and n is independently selected at
each occurrence fromO or an integer having a value of 1 to 10. 29. The
conpound according to Claim28 wherein R2' is a heterocyclic or a

het erocyclic alkyl substituted one or nore tines, independently by Ci1-10

al kyl, aryl, arylalkyl, (CRLOR20)nNReRe', or (CRLOR20)nN(R10' )C(Z)CR? 30.
The conpound according to daim13 wherein the (CH2)n' N(R2" ) (R2") noiety is
1- (phenyl met hipih an opiigratly dibstifitedcheterocyclic ring of 5 to 6 members, which ring optionally

2- [ 4- ( pheny| medoains-ah-agilibiona Ziefdydaldah beléaed fién 02‘] sL@EuPSfNﬂbﬂ)éhd et hyl am ne,

2- (1- et hyl - 2- I I

py§ ; Olrr:s di %yl ] afnylr,uiwgregl g{(d%)a%%j :Ry g‘lmle%%? yémggpfih;? é/i f@/?) cycfoalkyl
3-
(

( hexahydr o- ¢3—_|5@géq§iky ay yla)lml apy ItI]edM aral R 14 y@lized ring are optionally substituted, 1 to
(L ety -4 ;)'@&1&15 b a}z y b @malastab& @g%p@%ﬂﬁ%ﬁﬁhﬁo&éz 0x0-1-
2-[(1-pyrroli diuhﬁﬁlt?té@ @Hag‘?ﬁl 1 46111@{‘3( ilﬁioé‘tﬂ?w L altors HPImRet GPRsanm ne.
31, The coMpoLn®)aaLocdMRARANRITLHOMANSEBEENRR 3 €4 2lgL.al kyl

bstituted b R20) nNReRe' C1- 4al kyl NReR d

\?\zefe: nuRg argN_ Bég)glgmzﬁﬁge Mﬁy sel) gct gdeat eagh gccurergncgnfrom
hydlr o% :an21 CliBI(fds mbépehden@3 s@lectey el aah kgduyres® f fFocl:m:qulma]k&y a3, adell Gy | galtad,y| |
aryl-Cl-4 a . e
et e oaryl - CLUIRYT hAEKEL €1 RS Bekidlic O Shardbilie (TN PblenSind
whi ch t hey ar ewhdrtiachese nfodetins mayamaeop@ddayysuﬁsﬁﬁmddut ed heterocyclic ring of
4 to 7 menbeSis 1nd8iib1€d@:nﬂ%' Qae&&m@,a@i écxuﬁ@ﬁwoﬂﬁh}@ﬂog%ﬂdc L BAIRY1, A6t eFypat om

sl 700 iy BTN St eset B L TS
icjndlegelnge Int ly NM'R@@'bncbﬁ'H&réilhﬂme nibyetft@hﬁgaﬂ be bydoraxly sutyidraky substituted

-1 0a
di - subst |>lt ut déné]igllf‘alg{é%é% mﬁgéeﬁaém@(s ge#%gt %}bé%uﬁje‘lé%gd&lﬂ%re&n m §fky1
( CR1OR20) nN( Rl @, R4Caix) ERV rar @@Rmtazex)wn\wlm e n@(agypNRARlich el @ydNrRACIRI4p form a
NR4' C(O) C1-10 4 it .
G 7oyol oal kyt Lm0 Siiony R Ryn Ay afad e b omlepsd oy
aryl, aryl CIL-%yafkyt ﬁ-U‘rﬂi,?tl\lcﬂ%izycI ic, heterocyclicCl-4 al kyl, heteroaryl, or
het er oaryi Ckgw ik¥dpendondy whissed ot cubesRuAENe ,frdﬁﬁﬁﬁtr@g‘elﬁcbﬂ Cy. 4@11@/1 het er oaryl

b
ndependent 1 Teroeapeny stibs B et poet B o G ah eyl iy ar oxy
substituted CI€ 44alkklyh¢te1@apyl,01ewr¢wydﬁ1_4$9®) Iretrigpiclic,amaheteranyelis &) _4alkyl

depondent | v REEEA PR Forg ora msgetics, Satifing bR rosbrasnay be dafoa T eE

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

29.  The compound according to Claim 28 wherein Ry is a heterocyclic or a heterocyclic
alkyl substituted one or more times, independently by Cy_1¢ alkyl, aryl, arylalkyl,
(CR10R20)nNReRe?, or (CR10R20)aN(R10-)C(Z)OR7.

30.  The compound according to Claim 13 wherein the (CH2)yN(R»>)(Ry*>) moiety is 1-
(phenylmethyl)-4-piperidinamine, 2-[4-(phenylmethyl)-1-piperazinyl]ethylamine, 2-(1-
piperidinyl)ethylamine, 2-(1-methyl-2-pyrrolidinyl)ethylamine, 1-f(phenylmethyl)-3-
pyrrolidinyl]amine, 3-[(1-pyrrolidinyl)propylJamine, 3-[(hexahydro-1H-azepin-1-yl)propyl]amine,
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cycl oal kyl C1_4al kyl or the Rd and Rd' together with the nitrogen which they
are attached forman optionally substituted heterocyclic ring of 5to 6
menbers, which ring optionally contains an additional heteroatom sel ected
from oxygen, sulfur or NR9'; and wherein the Rd and Rd' noieties whrich are
Cl-4 al kyl, C3_5cycloal kyl, C3_5cycloal kyl Cl-4 alkyl, and the R4 and R14
cyclized ring are optionally substituted, 1 to 4 times, independently by
hal ogen; hal osubstituted Cl-4 al kyl; hydroxy; hydroxy substituted

Cl-4al kyl; C 1-4 al koxy; hal osubstituted Cl-4 al koxy; S(OnRf; C(ORR
C(OOR; C(ONR4' R14', NR4' C(O Cl 4alkyl; S(O 2NR4, R14' Cl1-4 al kyl;

NR4, R14' S( Of2@iethyldKpéridinsi)amrinrB4(4-morpholiny Riropyl Jamireg 8ritPeortd-§- sel ect ed at
each occurr i 7 Li4- i mifabkyi. ' i -
heteroaryl G %%P%?T??ﬁﬁ%?%?*é”}é‘f P 2 g IR S B Vg o
and wher ei FiBkdgwm ﬁ%Wi%@ﬂWﬁ?nQFi be optionally substituted; Rf' is

i ndependently sel ected at each occurrence from hydrogen, ClI-10al kyl, aryl,

aryl  Cl- 10aikyl ThRebRpARdHceordhes CRi!13 Ghiel@@REYisa dﬁe_mamgys%étﬁmedb
het erocyclic Cl 10(5 iet|es may a¥| be

5
| k or NRA'R14, and wherei n"t hese
optional Iy $6B4oR2 n@éﬁRﬂﬂy(QBGO$&§hN§f€€QééﬁﬁWHﬁéi%ﬁ&@%Wﬁ?egbIected at each
occur L ence fPﬁ]ecm?] Ry dire gsoh iﬁcﬂepQﬂd_eﬁ_ﬂylrs]&ydﬁed at@icH¥tcuaetde R hy;‘ca@ge@yc[jgaﬁcyl, C3.7
together with t itrogen to c re.gttached.to form tQ
renbered 1ing RS sne ryRtbhvalt ok Eudrt FaREP mhrafik BreSel s Cace
from Oxyge]lc’l, dkljf/]lf heteroaryNBOA het&@é:lryl i@}( ulnﬂi@ﬂ)Rﬁrmdﬁﬁ_ tar Resall aﬂ(ét t&}:getﬁt-r weilcthe éutrotgen
occurrence fro rogen, o .4 a ; i s independently selecie
cach occur rencBHEh I AHBEEA o6t oA apRgisly ST SRR I Rl B EPEPDaPyl
heteroaryl Cl_w#hickying opttredlgcyathine an eddigorabh@eroatpnl selected fvbad dyplgen, moifetoy, and
wherein these HB§§5*?ﬁd excl udi ng hydrogen, may be optionally substituted;
and n is independéntly selected at each occurrence fromO or an integer
havi ng a val ue ofwheraipear of thppe mypisies; erpedinglgdregnndmay be substitiadh 130 4itneasei n
RebatndI Re' a{ ebl ﬁnﬁilhpaméﬁmzr htyeasieb@ntreste biyhahgam thystiox yghyldydxy subaiputepl .1 palkyl;
n- bu , or t-bu a [ X
(cr2) o Re ) ( RS-ty HRGRERATLE SHEAk Ly ?ﬁ%ﬁ;ﬁ‘%ﬁ IBOREE Ly ally
3- (di et hyl am no) prdsy SEHIR:; GiPy CEMOTe ; (1 aR208iNBY byFEDEBYI ) ani ne,
(2 hydr oxypr opy! YeRy gx o)I%Nﬂ@];%WEYZB}]‘f@Rg“‘W@)NRhM‘?:NR4’C(0)01-1oal.kyl; NR4C(O)aryl;
Yy Yy -

A BRI AL e AT LR S5 T

di met hyl ami no P&y P h}lyllo)

L e s oo o st et

(LS trot hyt et ry P RRerar brigpyT 2 asted G e I A6 Pt FOpyRiaR ne,
moieties may be optionally substituted one to two times independently at each occurrence
by halogen, C1-4 alkyl, hydroxy, hydroxy substituted C1.4 alkyl, C1-1¢ alkoxy,
S(O)malkyl, amino, mono & di-substituted C1_4 alkyl amino, Cj.4 alkyl, or CF3;

NSNS

2-
2-
3-
3-

R and Ry’ are each independently selected from hydrogen, C1-4 alkyl, C3_5 cycloalkyl, C3_5
cycloalkylC1_galkyl or the Rq and Rq’ together with the nifrogen 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 Ry’ moieties whrich are C1-4 alkyl, C3_scycloaikyl,
C3_scycloalkylCq -4 alkyl, and the R4 and R4 cyclized ring are optionally substituted, 1 to
4 times, independently by halogen; halosubstituted C1-4 alkyl; hydroxy; hydroxy
substituted C1.-4alkyl; C1-4 alkoxy, halosubstituted C1.4 alkoxy; S(O)mRf; C(O)R;;
C(O)O Rj; C(O)NR4R14', NR4C(0)C1_galkyl; S{(O);NR4R14'C1-4 alkyl,
NR4'R14'S(0)2C1-4 alkyl; or NR4'R 145
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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 3-[[3-

(di met hyl am no) propyl ] - (et hyl ) am no] propyl (net hyl ) am ne. 34. The conpound

according to Claim13 wherein R3 is an aryl optionally substituted one or

nore tines independently at each occurrence with hal ogen, nitro, Cl-10

al kyl, halo -102 substituted Cl1-10 al kyl, C2_10 al kenyl, C2-10al kynyl,

C3-7cycl oal kyl, C3-7cycl oal kyl d -10 al kyl, C5-7cycl oal kenyl ,

C5- 7cycl oal kenyl d -10 al kyl, (CR10R20) nOR6, (CR10R20) nSH,

(CR10R20) nS(O.nR7, (CRI OR20) nN(i 0) S(O) 2R7, (CR10R20)nNR16R26, ( CR10R20)nCN,

(CR OR20) nidy pRERsERelY seleried RoTsrh e IRpce *{fmfamikyb@(ﬁ’)w{cuoalkyl,

( CRLOR20) nC( Z) kdréroarty REtefd320 )0 RIVR e Ry I CRLO TR O BNIIRICY ) fall&) BBicty, and

(CR1O0R20) nN( Ri OLC(FN Ri 0)) NR16R26, (CR10R20) nOC(Z) NR16R26,

( CRI OR20) nN( RxBhgreiniesg et mayall berpBrsadly sisiiwse( z) OR7; and wherein R6 is

i ndependent IRf' seihédepeadkntly setettydiategenoccarenk® fainkyydroged, ¢1.qyelkplakkylaryl

het er ocycl yl , C - , , - ) yl or
b e A P heRRG T Rl GRS

a heteroaryl C - . , and, sé noi et]es
hydrogen may bYR&#endwhyresn thescinaietisg mawallibs opfiowdlyisybstiteiedi| |

ary1Cl_6al KyR4 aftER £f afeyeath ihdepptientBgletiel 6l cabh atdaytencd Rd@ hodioydn ordl; 4 alkyl,
het er oaryl C1_6al j ?,

| ;.and wherejn each of these noieties may be optjonal
Substi tut ed: ~ PI0h ahd Rl sa ¥R (qeg e itk FE i ReeB A IS iFdrss B hedyyfom &
hydrogen or Cl5 4 RiéitbereRH g aEchMioRsIR doRAaRAAAakibYal eleRiatdd seMct&iRdin
occurrence frO{)?( glgrsgﬁgpor%l%?f! ;,4 al kyl;; R16 and R26 are each independently

sel ected from hydrdgen, or "4 alkyl; or the R16 and R26 together with the
ni trogen whiRkd is indspeadentlyiselgethdat daoh ascarrengsdisie hydragad oot 1-4aipdt i t ut ed

het er ocycl i QR:li§ MdefhdéntlyQeléctdB FPRLE ocdiiiehd fdi Gy@BEED @%ﬂ;@ Qi1 24P an
addi tional hdt roa@g sel ecgl d fr%@ﬂgxyggyrk sul ?ui‘ or ' RO QS
i ndependent | y S&48 ClEfOaRARIBE ef DelFrorPir Y drietespevelic Y1 4py - n is

i ndependent |y g6l.6¢biflwRtreRARE Qe SRE R, Qﬂgﬁﬂ) e, B UpEeRAI BN AGe®
value of 1 to 10;e%¢m IS irﬁdeper?dentI; sel ectge frgomng@or :}fﬁ intygger hgvi ng a

val ue of | or @’,d Z is independently at each occurrence sel ected from oxygen

or sul fur. 3bis ind3perdlentboseitdtedct edctliodgurfdcddraind 33n\WitegeihaviRg aivaluanf 1 to 10.
optionally substituted phenyl. 36. The compound according to C aim 35
wherein the gpti substituents

| h | i .ind |
sel ected at *ach égGBWP%‘H@é‘CF‘?r thﬁ‘gh?t&éﬁ,lp %?%’Bg'ﬁ%ﬁgeﬁ%%ﬁgﬁgﬂ%?“%ﬁiano,

nitro, (CRIGRZDMRNBLQRRS isprod@losiistititad Cl-10al kyl. 37. The conpound
according Claim Zw\ﬂheﬁgygilsn@t e ’r?hen%}f is sjgbsti tuted one or nore tines by

hal ogen, hydroxy, al koxy, amno or CF3. - 103 38. The conpound according to
Cl ai m 36 whébei n TR cpwppidmgtordingtte CldimdBovhstdiy | (iR )RF 1) dor ophenyl

2, 6-difluor %-&E]rgé}ﬁyldhmgﬂo%rgg)g;ltmué%ﬁ}(r)ljaon't}lelg,%l-(’die%ﬁy(faql%lo ppoei\)n a{rﬁinez,-prrr(?pty %LJQQE(\?,%-' » OF
dimethylpropyl}amine, (2-hydroxypropyl)amino, 2-(dimethylamino)ethylamine,
2-(dimethylamino)ethyl(methyl)amine, 3-(dimethylamino)propylamine,
2-(dimethylamino)ethyl(methyl)amine, 3-(diethylamino)propylamine,
2-(methylamino)ethylamine, [(1-methylethyl)aminolethylamine,
3-(diethylamino)propylamine, 3-(dibutylamino)propylamine,
3-[(1-methylethyl)amino]propylamine, 3-(1,1-dimethylethyl)aminopropylamine,
3-(dimethylamino)-2,2-dimethylpropylamine, 4-(diethylamino)-1-methylbutylamine, or 3-[[3-
(dimethylamino)propyl]-(methyl)aminoJpropyl(methyl)amine.

34.  The 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-
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2, 6-dinethyl phenyl. 39. The conpound according to Claim 13 which is:

7-(1,4" -bipiperidin-1'-yl)-5-chl oro-

-(2, 6-di fluorophenyl) -3, 4-di hydropyri m do[ 4, 5- d] pyri m di n-2(1H)-one; or
5-chloro-1-(2,6-difluorophenyl)-7-[4-(1-pyrrolidinyl)-1-piperidinyl]-3,4-dih
ydropyrim do[4,5- d]pyrimdin-2(1 H-one. 40. The conpound according to
Claim13 which is: 5-chloro-7- {[3-(diethylam no)propyl]am no)

-1-(2, 6-di fl uorophenyl) -3, 4-di hydropyrim do[4,5- d]pyrimdin-2 (1 H)-one;
5-chloro-1-(2,6-difluorophenyl)-7-{][2- (dinethylanino)ethyl]anino)

3, 4- di hyd i i i d - 41. Th di
L G e AL ndini Y o M Gl iR Sarrebn b R s e BET 50 O
wherein_ Ry TaGEC fiybycloati@ny 1705, ﬁmmmcmluqumm@omﬁéICR@@Rm)ﬁsm s

e OR n

Secordi mot SREIARAD, ORI MR [k DR M GONREL R Bob Eny B35 (CRIGRETRPR
4ﬁ| wher ei n I{QREOQZO)HW%I;R%RML?MOR”&%RMC@I ﬂ@))ﬁ@c\(\ﬁ}?r% n RX is
chl oro. CRIEREPICOLR 2 Wit RNRS @0 -104 49.
Th andCRIBRED SRR R g gﬂﬁﬂ hohy |
RS AR R A RN GRS TN i@#asRam orine, or
FIP | 2, S e econk e Coimgpmpesom o e
i 1 oor SR POndaLy, st OSSR L oS 37 6y eIBGRY eterocyciyt,
6;] di rrFt hyl pheﬂhéterosﬁclylme%@aﬂtmt cnnyldalatﬂ:lor(;ialhg hemerﬁ‘hxal gnﬂl&tzmﬂymlnm%kyls

en or a en StITU one. or S |neene orlne,
PhTori ne. o Bty e Shelein s iRt et Ropsigrits" BeaPe caroug arhbe] ¢
phenyl , 4- trR';r ns&‘dp@l&@tlml, my&yﬁalky12h¢t¢r9@rcbp,ﬂ@tﬂy¢cyclzfl%}-d|a¥lqybcbp@rq@né,rgrl

2, 4-di 1 uor o- pﬂﬁé%!i ﬂkﬁr é&ﬂf‘\%ﬁ%{'&n edcHBtchesk Bﬂﬁ‘éﬁék ma?'be ogtlonally subst1tuted
6- dlnethylp eny cor di ng to

chl oro. 13@??6 @Eﬁ?‘gﬁtﬁ@ali ereRTERG fHgn ?%‘inr’f’rléﬁh thl or o 55
The conpou nd{ﬁpmaﬂworl@e hlﬂeﬁndtrfﬂﬁélewﬂ@& &edach %Mn@fr@ﬁhy@ﬂgéﬂ M (Slub alicyk, ut ed

I 56. d
Substi ot ed M HATRedRe) TR iR RR SRS B CF 4laPo R R sha
occurrence by Rap tngether €ita g mirégen whithyttieoxy att{qhedﬁ)rm mubsuymckm nitro,

am no, or hal O?u%gﬁthtetd"ﬁ[e%goc %1101r(1)nga ofkﬁy 107 members, which ring optionally contains an
additional heteroatom selected from oxygen, sulfur or NRg’

Ry’ is independently selected at each occurrence from hydrogen, or C1_4 alkyl;
n is independently selected at each occurrence from 0 or an integer having a value of 1 to 10;
m is independently selected from 0 or an integer having a value of 1 or 2;

Z is independently at each occurrence selected from oxygen or sulfur.

35.  The compound according to Claim 33 wherein R3 is an optionally substituted phenyl.

36.  The compound according to Claim 35 wherein the optional substituents on the phenyl
ring are independently selected at each occurrence from halogen, C1_1gatkyl,

(CR10R20)nORg, cyano, nitro, (CR1gR20)nNR16R2¢, or halosubstituted C_1galkyl.

37.  The compound according Claim 24 wherein the phenyl is substituted one or more
times by halogen, hydroxy, alkoxy, amino or CFs.
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57. The conpound according to Caim54 wherein R3 is phenyl, or phenyl
substituted one or nore tines independently by fluorine, chlorine or

met hyl . 58. The conpound according to Caim54 wherein R3 is phenyl,
4-trifluoromethyl-phenyl, 2-fluorophenyl, 2,6-difluoro-phenyl,

2, 4-di fl uoro- phenyl, 2-chl orophenyl, 2-nethyl phenyl, or 2,

6- di net hyl phenyl . 59. The conpound according to Caim33 wherein Rx is
chloro. -105 60. The conpound according to Claimb59 which is Fornmula (I111).
61. The conpound according to Caim359 wherein R3 is a phenyl substituted

d t| | thyl . 62. Th
compound accl di BB ABI SR SIS0 Wheit Ao PHy A HO ORI R IOy
63. The conppﬂa&oﬁ%ér Q'Gﬂtﬂﬂﬁ&o Hehyl A3-dnRkeh H'er%l%c'ﬁ?oroﬁfeng-rbfin& plor

according t rein i's’ an optional 'y substitu heterocycllc
sel ected from %%ﬁ@méy Bﬁngon5|st|ng of tetrahydropyrrole, tetrahydropyran,

t et rahydr of uran, tetrahydrothi ophene, aziridinyl, pyrrolinyl, pyrrolidinyl,

2- 0x0- 1- pyr31’90| ' df 81‘npauncf(eicc!)rdﬁ'¥$ @lau%1 Ir?;yvlvhw}il'iss benzdi oxol - 5- yl,

i m dazolinyl, I|n pyrazolinyl, pyrazolldlnyl
pi peri di nyl, 7- bll fﬁémalzarrdyn 1'- beﬁﬁhb}lm rhdZ,érd!ﬂuqrhplwnﬂﬂﬁWedilh}’ﬂlropﬁﬁnldwﬁé corrpound

according to C ai ﬁﬂn Lol drs an optionally substituted one or nore
times |ndependent ona substjtuted heterocycli het er ocyclic
al kyl, aryl ,>-cHpser (%%ﬁffpuar::iapnﬂxa% RO MR- Plpsrlg %y P -OR7
and wherein Re allgyriReidin2 (@ 7Baak | ndependent |y sel ected at each occurrence
from hydrogen, Cl-4 alkyl, C3-7 cycloalkyl, C3_7 cycloal kyl C1-4al kyl, aryl,

aryl-Cl_4 al kyl, heterocyclic, heterocyclic Cl-4 alkyl, heteroaryl or a
het er oar yl (Hm.4fﬁmkyhmnmkbkymﬂb@tRéHamdBRdﬁdlbgether with the nitrogen

whi ch_they aj. amtotﬁ%ﬂge(ql 0400 R Rl 1 SRS b B D EARMRICY ks Of

4 to 7 menbers & opt1 S an tlona oat
sel ected fron1ox In idin- 2 H)wpe; nltrogen and wherein each of these

noi et es, exs:bméﬂong(marmﬁﬂjpheﬁmym?z glasthiTabhiRethyllBnifto I-B AREhydropyrimidof4,5-
|ndependently atfggchlg ﬂﬁhﬁnce by hal ogen; hydroxy; hydroxy substit uted

Cl - 10al kyl; C - 1°B%ubstituted Cl-10 al koxy; ami no, nono &
di -substituted Cl -4 aIkyI amno, S(OnNRF;, C(OR; C(OOR

( CRLOR20) nN(R10" ) C( O NR4' R14:
NR4'C(O)C|-|‘§ ]I%%kﬁﬁz ddﬁcg%; 9?;%%?]‘9‘1&?@ %ﬁ%’lal kyl ;

C3_7cycl oal kyl ; C3 7cycloal kyl CI-10 alkyl; halosubstituted C-10 alkyl;
aryl, aryl G4 afHe\ompB@i BIREMEg 16 CIART BHRGYGIR LSyl Kyl . heteroaryl, or

-106
43,  The compound according to Claim 41 wherein m is 0.
44,  The compound according to Claim 42 wherein m is 0.
45.  The compound according to Claim 41 wherein m is 2.
46.  The compound according to Claim 42 wherein m is 2.

47.  The compound according Claim 43 wherein Rx is chloro.

48.  The compound according Claim 44 wherein Rx is chloro.
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het eroaryl C1_4al kyl , and wherein these aryl, heterocyclic, and heteroaryl
containing noieties may be optionally substituted one to two tines

i ndependently at each occurrence by hal ogen, Cl1_4 al kyl, hydroxy, hydroxy
substituted Cl1.4 al kyl, Cl1-10 al koxy, S(O mal kyl, am no, nono &

di -substituted Cl-4 al kyl am no, Cl-4 alkyl, or CF3; Rd and Rd' are each

i ndependently sel ected from hydrogen, Cl.4 aIkyI C3_5 cycloal kyl, C3-5
cycl oal kyl C1-4al kyl or the Rd and Rd' together with the ni trogen whi ch t hey
are attached forn1an optional Iy substituted heterocyclic ring of 5to 6
menber s, ri ionally . contains a addi_ti.onal eteroato sel ected
from oxygen qu °8 Pﬂﬁgacc%rﬂtl’g\m amd rpheret R3dAgphery ?f‘(ﬁ@{eméls‘;nb\ﬂ are
Cl-4 al kyl, da3opaied @abdMlepeniSnStya@ahk hicking Rikimyl, and the R4 and Rl4
cyclized ring are optlonally substituted, 1 to 4 tlnes i ndependent|y by
hal ogen; hal osubstituted Cl.4 al kyl; hydroxy, hydroxg substltuted

d _4al kyl ; GD.4 dhecrypotral a@serldi;lgito @clze'm 48| wlipreih RG)dslp @@bﬂnﬁﬂuo-phe@&b) O

R ; C(O)NR4 1 4al k 24,

MR RLA S oy tuepopayh oi6-difhork et P AL 2ot Bie 2ractidhemyt g
occurrence ﬁ%éﬂb@@hybhﬁh&l aryl, aryI Ci1- 10al kyl , heteroaryl, het er oar yl
d - 10al kyl , heterocyclic or a heterocyclic Cl- 10a|ky| nniety and wherein

t hese noietigs al |l be nal | y,,substi.tute e

sel ected at 5glac %cgﬂwg‘r‘@g R gmgﬁ?/@%ﬁ’e Whefeiq &, Ilﬁwenyg? Eﬁﬂ"gsqmtgd
Cl- 10al kyl , diRtof i@d tines ﬂ&%ﬁh@@ﬁMby%ﬂ;ﬁ@'cﬁ%hne hehetiggycl i c, heterocyclic
Cl- 10al kyl, or NR4, R14, and wherein these noieties may all be optionally

substltuted R4'" and R14' are each independently sel ected at each occurrence
from hydr ogeR- or The-camgpieyl accordrngFM'Clamoﬁlmhﬁr eig #3 ie plednyh d-trifyercmethylhayt he

ni trogen to Mﬁ&l&%ﬁe%gb’ 23 AR, 1.9 AN Bherdl LOKIBAASE Shbh Aohthl 61

optionally contai eteroato écte oxyg
or NR9'; R9'2 ﬁéhmﬁﬁéﬁﬁﬁﬁéntly sel ected at each occurrence from hydrogen, or
Cl-4 alkyl; R is independently selected at each occurrence from hydrogen,

C1- 4al kyl , yl ryl Cil-4al k h er ogr | , .heteroaryl C1-4alkyl,
heterocycli%&‘ i}EHQF@PW¥VFFW§“%ﬂDg% 'xm%?ﬁgﬁfséﬂaxvherein t hese
noi eti es, excludlng hydr ogen, may be optlonally substituted; and nis

|ndependentI%15eLﬁﬁ §9m$%uﬁﬁﬁgd9%ﬁ§kﬁﬁﬂﬁﬁﬁ&ﬁ&&kﬁx <Al Nteger having a

value of 1 to 10. accor a 'm65 wherein the
optionally substituted heterocycllc i's selected froman optionally

substi tut ed 3%0r phitheico@pomidareodingeo CodimBarwigdréiflRAME an optidddlly Substiflited ag@npound
according to Claim64 wherein R2 is an optionally substituted piperidinyl

or piperazinyl ring. 68. The conmpound according to Caim63 wherein R2 is a
4- ami no- | - pifer i dikeyebpéyrkl according to Claim 55 wherein R3 is optionally substituted

independently, one or more times, independently at each occurrence by halogen, C1_1¢ alkyl,
hydroxy, Cy.1¢ alkoxy, cyano, nitro, amino, or halosubstituted Cq_1¢ alkyl.

57.  The compound according to Claim 54 wherein R3 is phenyl, or phenyl substituted one

or more times independently by fluorine, chlorine or methyl.

58.  The compound according to Claim 54 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.

59.  The compound according to Claim 33 wherein Rx is chloro.
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di met hyl et hyl ) oxy] - carbonyl } am no) - 1-pi peridinyl, 4-nethyl-

- pi perazinyl, 4-ethyl- | - piperazinyl, 4-propyl-I-piperazinyl,

4-butyl - | - pi perazi nyl, 4-(nmethyl am no)-1-pi peridinyl,

1, 1- di net hyl et hyl - 4- pi peri di nyl } nmet hyl carbamate, 4-phenyl-I-piperazinyl,

1,4 -bipiperidin- 1'-yl, 4-(1-pyrrolidinyl)-21-piperidinyl,

4-methyl -1, 4" -bi pi peridin-1"'-yl, 4-(4-norpholinyl)-1- piperidinyl,

4- (di phenyl et hyl ) - 1- pi perazi nyl, or 4-nethyl hexahydro-|H 1, 4-di azepin-1-yl.

69. The conpound according to Claim68 wherein R2 is

4-methyl -1,4" -bipiperidin-1'-yl, or (1-pyrrolidinyl)-21-piperidinyl. -108
60 The compound according to Claim 59 which is Formula (I1I).

61.  The compound according to Claim 59 wherein R3 is a phenyl substituted one or more

times independently by fluorine, chlorine or methyl.

62.  The compound according to Claim 61 wherein X is 2-(dimethylamino)ethylamino.

63.  The compound according to Claim 13 wherein X is Ry.

64.  The compound according to Claim 63 wherein Ry is an optionally substituted

heterocyclic selected from the group consisting of tetrahydropyrrole, tetrahydropyran,
tetrahydrofuran, tetrahydrothiophene, aziridinyl, pyrrolinyl, pyrrolidinyl, 2-oxo-1-
pyrrolidinyl, 3-oxo-1-pyrrolidinyl, 1,3-benzdioxol-5-yl, imidazolinyl, imidazolidinyl,
indolinyl, pyrazolinyl, pyrazolidinyl, piperidinyi, piperazinyl, morpholino and
thiomorpholino.

65.  The compound according to Claim 64 wherein R is an optionally substituted one or
more times independently by an optionally substituted heterocyclic, heterocyclic alkyl, aryl,
arylalkyl, alkyl, (CR1gR20)nNReRe?, or (CR1gR20)nN(R10°)C(Z)OR7 and
wherein
R, are R’ are each independently selected at each occurrence from hydrogen, Ci-4 alkyl, C3_7
cycloalkyl, C3_7 cycloalkylCq_galkyl, aryl, aryl-C1-4 alkyl, heterocyclic, heterocyclic Cj.4
alkyl, heteroaryl or a heteroaryl C1.4 alkyl moiety; or Re and Re? together with the nitrogen
which they are attached form an optionally substituted heterocyclic ring of 4 to 7 members,
which ring optionally contains an additional heteroatom selected from oxygen, sulfur or
nitrogen; and
wherein each of these moieties, excludig hydrogen, may be substituted 1 to 4 times,
independently at each occurrence by halogen; hydroxy; hydroxy substituted Ci_-10alkyl;
C1-10 alkoxy; halosubstituted C1-1( alkoxy; amino, mono & di-substituted C1.4 alkyl
amino, S(O)mR¢; C(O)R;; C(O)OR; ; (CR19R20)nNR10)C(Z)OR7;
(CR10R20InNR10)C(ZINRGRy; C(O)NR4R 141 NR4'C(O)C1.1 palkyl; NR4C(O)aryl;
cyano; nitro; C1-10 alkyl; C3.7cycloalkyl; C3_7cycloalkyl C1-1¢ alkyl; halosubstituted
C1-10 alkyl; aryl, aryl C1.4 alkyl, heterocyclic, heterocyclicC1-4 alkyl, heteroaryl, or

- 106 -



heteroarvlC1-4alkyl, and wherein these aryl, heterocyclic, and heteroaryl containing
moietics may be optionally substituted one to two times independently at each occurrence
by halogen, C1-4 alkyl, hydroxy, hydroxy substituted C1.4 alkyl, Cj-10 alkoxy,
S(O)malkyl, amino, mono & di-substituted Ci_4 alkyl amino, Cj_4 alkyl, or CF3;

R{ and R¢’ are each independently selected from hydrogen, Cj_4 alkyl, C3_5 cycloalkyl, C3_5
cycloalkylC1_4alkyl or the R4 and Ry’ together with the 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 NR9?; and

wherein the R4 and R’ moieties which are Cj_4 alkyl, C3_scycloalkyl,
C3_scycloalkylC1-4 alkyl, and the R4 and R14 cyclized ring are optionally substituted, 1 to
4 times, independently by halogen; halosubstituted C1-4 alkyl; hydroxy; hydroxy
substituted C1-4alkyl; Ci.4 alkoxy; halosubstituted C1-4 alkoxy; S(O)mRf; C(O)R;;
C(O)O R;; C(O)NR4'R14', NR4C(0)C1_galkyl; S(0),NR4R14'C1-4 alkyl:
NR4'R14'S(0)2C1-4 alkyl; or NR4'R14;

Ry is independently selected at each occurrence from Cy_1qalkyl, aryl, aryl C1_ypalkyl,
heteroaryl, heteroaryl C1_jgalkyl, heterocyclic, or a heterocyclic C1.1qalkyl moiety, and
wherein these moieties may all be optionally substituted;

Ry’ is independently selected at each occurrence from hydrogen, Cq_1galkyl, aryl, aryl
C1.10alkyl, heteroaryl, heteroaryl Cq_1galkyl, heterocyclic, heterocyclic Cq.1galkyl, or
NR4'R]4'and wherein these moietics may all be optionally substituted;

R4' and R14' are each independently selected at each occurrence from hydrogen or Cy.4 alkyl,
or R4 and R4’ can cyclize together with the nitrogen to which they are attached to form a
5 to 7 membered ring which optionally contains an additional heteroatom selected from
oxygen, sulfur or NRg’;

Rg- is independently selected at each occurrence from hydrogen, or C1-4 alkyl;

R; is independently selected at each occurrence from hydrogen, C1_galkyl, aryl, aryl
C1-4alkyl, heteroaryl, heteroaryl C1_galkyl, heterocyclic, or a heterocyclic Cj_galkyl
moiety, and wherein these moieties, excluding hydrogen, may be optionally substituted;
and

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

66.  The compound according to Claim 65 wherein the optionally substituted heterocyclic
is selected from an optionally substituted morpholino, piperidine, or pyrrolidinyl.
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67.  The compound according to Claim 64 wherein Ry is an optionally substituted

piperidinyl or piperazinyl ring.

68.  The compound according to Claim 63 wherein R is a 4-amino-1-piperidinyl, 1,1-
dimethylethyl)oxy]-carbonyl} amino)-1-piperidinyl, 4-methyl-1-piperazinyl, 4-ethyl-1-
piperazinyl, 4-propyl-1-piperazinyl, 4-butyl-1-piperazinyl , 4-(methylamino)-1-piperidinyl,
1,1-dimethylethyl-4-piperidinyl}methylcarbamate, 4-phenyl-1-piperazinyl, 1,4-bipiperidin-
I'-yl, 4-(1-pyrrolidinyl)-1-piperidinyl, 4-methyl-1,4"-bipiperidin-1'-yl, 4-(4-morpholinyl}-1-
piperidinyl, 4-(diphenylmethyl)-1-piperazinyl, or 4-methylhexahydro-1H-1,4-diazepin-1-yl.

69.  The compound according to Claim 68 wherein Ry is 4-methyl-1,4"-bipiperidin-1'-yl, or
(1-pyrrolidinyl)-1-piperidinyl.
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