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(57) ABSTRACT 

The present invention is directed to a novel method of pre 
paring of 2,4,8-trisubstituted pyrido[2,3-d]pyrimidin-7-one 
pharmacophores of Formula (II) or (11a) 

(11) 

1“ 
C5 C4 / 

‘i1 | “1 
%C7\ % \ 0 N8 N S(O)mRg 

| 
R3 

(IIa) 

TX 
C5 C4 / 

(12/ | ST 
C C / 7 2 0/ \N8 N \S(O)mRg 

| 
R3 

Wherein 
G1 is CH2; 
G2 is CH; 
RX is chloro, bromo, iodo, or OiS(O)2CF3; 
Rg is a Cl_1O alkyl; 
m is 0, or an integer having a value of 1, or 2; 
R3 is a C1_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl Cl_1O 

alkyl, aryl, arylC1_l0 alkyl, heteroaryl, heteroarylCl_ 10 
alkyl, heterocyclic or a heterocyclylC 1_ 10 alkyl moiety, and 
Wherein each of these moieties may be optionally substi 
tuted. 
Which comprises reacting a compound of the formula: 

(Va) 
0 Ry 

H I \ N 

A Cl N T 
Rg 

Wherein 
Ry is chloro, bromo, iodo, OiS(O)2CF3; and 
Rg is a Cl_1O alkyl; 
With a ole?n forming reagent in a suitable base to yield a 
compound of Formula (II), or (IIa) Wherein m:0 and oxidiz 
ing the sulphur as necessary or desired. 
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PROCESS FOR PREPARING 

PYRIDO[2,3-D]PYRIMIDIN-7-ONE AND 
3,4-DIHYDROPYRIMIDO[4,5-D] 

PYRIMIDIN-2(1H)-ONE DERIVATIVES 

RELATED APPLICATIONS 

[0001] This application is a divisional application of US. 
Ser. No. 11/388,375, ?led 24 Mar. 2006, (noW allowed) Which 
claims the bene?t of priority from provisional application 
U.S. Ser. No. 60/665,154, ?led 25 Mar. 2005. 

FIELD OF THE INVENTION 

[0002] This invention relates to a novel process to produce 
pyrido[2,3-d]pyrimidin-7-one containing compounds or 3,4 
dihydropyrimi do [4, 5 -d]pyrimidin-2(1 H)-one containing 
compounds. 

BACKGROUND OF THE INVENTION 

[0003] Preparation of 2,4,8-trisubstituted pyrido[2,3-d]py 
rimidin-7-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 commercially 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, J. B. et al., (Merck, 
US. Pat. No. 6,809,199) discloses an eight-step method to 
prepare intermediates With structures similar to (II) Wherein 
C4 and N8 have already been substituted With phenyl groups. 
Mauro, A. et al. (Pharmacia, US 2004/0009993) reported a 
nine-step method to prepare intermediates With structures 
similar to (II) Wherein C4 is substituted With Cl-C6 alkyl or 
Cl-C6 arylalkyl and N8 has been connected With a phenyl 
group. Adams, I. 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 cou 
pling reaction and N8 is substituted With alkyl or aryl. 

[0004] HoWever, despite all of these methods there still 
remains a need for an ef?cient method to prepare 2,4,8 
trisubstituted pyrido[2,3-d]pyridine-7-one that can indepen 
dently optimiZe the substituents at C2 and C4. 

SUMMARY OF THE INVENTION 

[0005] The present invention is directed to the novel com 
pounds of Formula (II): 

(11) 

[X 
c c / 5 4 

(l1 I ill 0 c / 7 / 2 o/ \Ns N/ \S(O)mRg 
| 
R3 
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-continued 
(Ha) 

I“ 
GZ/CS I C4\\N 

| | 
C / C 0% K N8 N/ 2\S(O)mRg 

| 
R3 

Wherein 

[0006] G1 is CH2 or NH: 

[0007] G2 is CH or nitrogen; 

[0008] RX is chloro, bromo, iodo, or OiS(O)2CF3; 
[0009] Rg is a Cl_1O alkyl; 
[0010] m is 0, or an integer having a value of 1, or 2; 

[0011] R3 is a Cl_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl 
C1_ 10 alkyl, aryl, arylCl_1O alkyl, heteroaryl, heteroarylCl_ 
10 alkyl, heterocyclic or a heterocyclylCl_1O alkyl moiety, 
and Wherein each of these moieties may be optionally 
substituted. 

[0012] The present invention is also directed to a novel 
process to make compounds of Formula (II) Wherein m:0, 
Which comprises reacting a compound of the formula: 

(Va) 
0 Ry 

H I \ N 

)\ Cl N T 
Rg 

Wherein 

[0013] Ry is chloro, bromo, iodo, OiS(O)2CF3; and 
[0014] Rg is a Cl_1O alkyl; 
With a ole?n forming reagent in a suitable base to yield a 
compound of Formula (II), Wherein G2 is CH, Which may 
optionally be reduced to a compound of Formula (IIa) under 
standard reducing conditions if desired. 
[0015] The present invention is also directed to the novel 
compounds of Formula (V) 

(V) 
O Ry 

H l \ N 

A 
Cl N T 

Rg 

Wherein 

[0016] Ry is bromo, iodo, OiS(O)2CF3; and 
[0017] Rg is a Cl_1O alkyl. 
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[0018] The present invention is also directed to novel com 
pounds of Formula (III): 

(111) 

T’‘ 
C C 

G1/ 5 4\\N 

/ 0% 7\N8 N/ 2\x 
| 
R3 

(Illa) 

TX 

QIQ¢CIC4QIF C /C 0% 7\N8 N/ 2\x 
| 
R3 

Wherein 
[0019] G1 is CH2 or NH: 
[0020] G2 is CH or nitrogen; 
[0021] Rx is chloro, bromo, iodo, or OiS(O)2CF3; 
[00221 X is R2, 0R2‘, S(O)MRZV, (CHZ)MN(RU)S(O)MRZV, 

[0023] X1 is N(Rl,), 0, 8(0),", or CRloRzo; 

[0025] R, and Rq,are independently selected at each occur 
rence from hydrogen, Cl_1O alkyl, C3_7cycloalkyl, C3_7cy 
cloalkylC1_lOalkyl, C5_7 cycloalkenyl, C5_7 cycloalkenyl 
Cmoalkyl, aryl, arylC1O alkyl, heteroaryl, heteroarylCl_l0 
alkyl, heterocyclic, or a heterocyclylCl_l0 alkyl moiety, 
Wherein all of the moieties, excluding hydrogen, are 
optionally substituted, or RI and Rq, together With the 
nitrogen to Which they are attached form a 5 to 7 membered 
optionally substituted ring, Which ring may contain an 
additional heteroatom selected from oxygen, nitrogen or 
sulfur; 

[0026] R2 is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkylalkyl, aryl, arylCl_1O-alkyl, heteroaryl, het 
eroarylCl_1O-alkyl, heterocyclic, or a heterocyclylCl_1O 
alkyl moiety, and Wherein each of these moieties, exclud 
ing hydrogen, may be optionally substituted; or R2 is the 

cycloalkylalkyl, aryl, arylCl_1O-alkyl, heteroaryl, het 
eroarylC1_1O alkyl, heterocyclic, or a heterocyclylC1_1O 
alkyl moiety, and Wherein each of these moieties, exclud 
ing hydrogen, may be optionally substituted; 

[0028] R2,, is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkylalkyl, aryl, arylC1_l0 alkyl, heteroaryl, het 
eroarylCl_1O-alkyl, heterocyclic, or a heterocyclylCl_lO 
alkyl moiety, and Wherein these moieties, excluding hydro 
gen, may be optionally substituted; or 
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[0029] Wherein R2,, is the moiety (CR1OR2O),Xl 
(CR10R20)qC(A1)(A2)(A3); 

[0030] Al is an optionally substituted Cl_1O alkyl, hetero 
cyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl 
C1-10 alkyl: aryl, or aryl C1-10 alkyl; 

[0031] A2 is an optionally substituted Cl_1O alkyl, hetero 
cyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl C10 
alkyl, aryl, or aryl C10 alkyl; 

[0032] A3 is hydrogen or is an optionally substituted Cl_1O 
alkyl; 

[0033] R3 is a C10 alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl 
C10 alkyl, aryl, arylC1_l0 alkyl, heteroaryl, heteroarylCl_l0 
alkyl, heterocyclic or a heterocyclylC1_1O alkyl moiety, and 
Wherein each of these moieties may be optionally substi 
tuted; 

[0034] R4 and R14 are each independently selected from 
hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkylC1_ 
4alkyl, aryl, aryl-C1_l4 alkyl, heterocyclic, heterocylic C l_4 
alkyl, heteroaryl or a heteroaryl C1_4 alkyl moiety, and 
Wherein each of these moieties, excluding hydrogen, may 
be optionally substituted; or the R4 and R14 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; 

[0035] R10 and R20 are independently selected from hydro 
gen or C l_4alkyl; 

[0036] R10, is independently selected at each occurrence 
from hydrogen or C 1_ 4alkyl; 

[0037] R11 is independently selected from hydrogen or 
Cl_4alkyl; 

[0038] n' is independently selected at each occurrence from 
0 or an integer having a value of l to 10; 

[0039] m is independently selected at each occurrence from 
0 or an integer having a value of l or 2; 

[0040] q is 0 or an integer having a value of l to 10; 
[0041] q' is 0, or an integer having a value of l to 6; or 
[0042] t is an integer having a value of 2 to 6. 
[0043] The present invention is also directed to a process 
for making a compound Formula (III) or (Illa), Which com 
prises reacting a compound of formula (II) or (Ila) 

(11) 

T’‘ 
C C 

5 l 4§I|\I 
C C 

0% 7\N8 N 2\S(O)mRg 
| 
R3 

(Ha) 

TX 
G2¢C5 I C4§N 

I | 
C /C 0% 7\N8 N/ \S(O)mRg 

| 
R3 

Wherein 
[0044] G1 is CH2 or NH: 
[0045] G2 is CH or nitrogen; 
[0046] Rx is chloro, bromo, iodo, or OiS(O)2CF3; 
[0047] Rg is a Cl_1O alkyl; 
[0048] m is an integer having a value of l, or 2; 
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[0049] R3 is a Cl_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl 
Cl_1O alkyl, aryl, arylC1O alkyl, heteroaryl, heteroarylC 1_ 10 
alkyl, heterocyclic or a heterocyclylC 1_ 10 alkyl moiety, and 

wherein each of these moieties may be optionally substi 
tuted. 

With the compound XiY, 

[0050] Wherein X is R2, 0R2, S(O)mR2,, (CH2)nN(Rll)S 
(O)mR2'$ (CH2)n 'N(R11)C(O)R2w (CH2)nNR4R14> or (CH2) 
.MRZVXRZVJ, or N(RIOV)*RFNH*C<:N*CN) 
NRqRq'; and R2, R2,, m, n', R11, R10‘, Rh and RqRq' are as 
de?ned according to Formula (III) herein; and 

[0051] Y is hydrogen, a metal, a boronic acid derivative, 
or a trialkyl tin derivative, in an anhydrous organic sol 
vent Which does not contain a nucleophile to yield a 

compound of Formula (III); provided that 
[0052] WhenY is hydrogen then 

[0053] a) XIORZV, or X is S(O)mR2, (and mIO); or 

[0054] b) X is (CH2)nN(RlO,)S(O)mR2,, (CH2)nN 
(R10')C(O)R2's (CH2)n NR4R14s or (CH2)n'N(R2') 
(R2,) and n':0; or 

[0055] c) XIR2 and R2:(CRlOR2O)q.Xl(CRlOR2O)qC 
(Al)(A2)(A3), q':0, and X1 is N(Rlov), 0, 8(0)," and 
m:0. 

[0056] d) When X is N(Rlov)iRhiNH%(:Ni 
CN)NRqRq'; and 

[0057] WhenY is a metal, such as Li, Mg, or any other 
appropriate metal or metal complexes; then 

[0058] a) X is R2, and R2 is Cl_l0 alkyl, C3_7 
cycloalkyl, C3_7 cycloalkylC1_ 10 alkyl, aryl, arylC1_l0 
alkyl, heteroaryl, heteroaryl C1_ 10 alkyl, heterocyclic, 
or a heterocyclylCl_1O alkyl moiety; and 

[0059] WhenY is a boronic acid, (B(OH)2) or boronic 
ester derivatives 

[0060] a) XIR2, and R2:aryl, or heteroaryl; and 
[0061] WhenY is a trialkyl tin derivative, such as (Cl_4 

alkyl)3Sn, then 

[0062] a) XIR2, and R2:aryl, or heteroaryl. 

DETAILED DESCRIPTION OF THE INVENTION 

[0063] 
preparation of compounds having a pyrido[2,3-d]pyrimidin 
7-one template or a 3,4-dihydropyrimido[4,5-d]pyrimidin-2 

(lH)-one derivatives. 

[0064] This novel process provides for facile variation of 
the C4 position in the both of these templates, and therefore 
ease of use in the making of a combinatorial array. 

[0065] The process as Will be described herein provides for 
different (R1) substituents to be introduced at the C4 position 
of the compounds With 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(lH)-one 
template has already been substituted With a substituent (“X” 
in Formula I) at the C2 position and With another substituent 
(“R3” in Formula I) at the N8 position. 

The present invention is an alternative process for 
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[0066] Generically the reaction is: 

I 
05 c4 

of %N 
a l A a 

/ 7 / 2 0/ \NS N/ \X 
| 
R3 

R1 

C C' 5 4 

06/ QN 
a l A / 7 / 2 0/ \NS N/ \X 

| 
R3 

Wherein W is a leaving group such as chlorine, bromine, 
iodine, OS(O)CF3; and R1, R3 and X are as de?ned in For 
mula (I). 
[0067] Compounds of Formula (I) are represented by the 
structure: 

(15) 

Wherein 
[0068] G1 is CH2, or NH: 
[0069] G2 is CH or nitrogen; 
[0070] R1 is an aryl, aryl C2_1O alkyl, heteroaryl, heteroaryl 

C2_l0 alkyl; aryl C2_1O alkenyl, arylC2_1O alkynyl, het 
eroaryl C2_1O alkenyl, heteroaryl C2_1O alkynyl, C2_1Oalk 
enyl, or C2_1O alkynyl moiety, Which moieties may be 
optionally substituted; 

[0072] X1 is N(Rll), 0, 8(0),", or CRloRzo; 

[0074] R, and Rq' are independently selected at each occur 
rence from hydrogen, C1_ 10 alkyl, C3_7cycloalkyl, C3_7cy 
cloalkylC1_lOalkyl, C5_7 cycloalkenyl, C5_7 cycloalkenyl 
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C1_ l0alkyl, aryl, arylC1_l0 alkyl, heteroaryl, heteroarylCl_ 
ioalkyl, heterocyclic, or a heterocyclylCl_1O alkyl moiety, 
wherein all of the moieties, excluding hydrogen, are 
optionally substituted, or RI and Rq, together With the 
nitrogen to Which they are attached form a 5 to 7 membered 
optionally substituted ring, Which ring may contain an 
additional heteroatom selected from oxygen, nitrogen or 
sulfur; 

[0075] R2 is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkylalkyl, aryl, arylCl_1O-alkyl, heteroaryl, het 
eroarylCl_1O alkyl, heterocyclic, or a heterocyclylCl_1O 
alkyl moiety, and Wherein each of these moieties, exclud 
ing hydrogen, may be optionally substituted; or 

[0077] R2’ is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkylalkyl, aryl, arylCl_1O-alkyl, heteroaryl, het 
eroarylCl_1O alkyl, heterocyclic, or a heterocyclylCl_1O 
alkyl moiety, and Wherein each of these moieties, exclud 
ing hydrogen, may be optionally substituted; 

[0078] R2,, is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkylalkyl, aryl, arylC1_l0 alkyl, heteroaryl, het 
eroarylCl_1O alkyl, heterocyclic, or a heterocyclylCl_1O 
alkyl moiety, and Wherein these moieties, excluding hydro 
gen, may be optionally substituted; or 
[0079] Wherein R2,, is the moiety (CR1OR2O),Xl 

[0080] Al is an optionally substituted Cl_1O alkyl, hetero 
cyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl 
Cl_1O alkyl, aryl, or aryl Cl_1O alkyl; 

[0081] A2 is an optionally substituted Cl_1O alkyl, hetero 
cyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl 
C1-10 alkyl, aryl, or aryl C1-10 alkyl; 

[0082] A3 is hydrogen or is an optionally substituted Cl_1O 
alkyl; 

[0083] R3 is Cl_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl 
Cl_1O alkyl, aryl, arylC1_lO-all<yl,heteroarylCl_1O alkyl, or a 
heterocyclylC1_1O alkyl moiety, and Wherein each of these 
moieties may be optionally substituted; 

[0084] R4 and R14 are each independently selected at each 
occurrence from hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, 
C3_7 cycloalkylC 1_ 4alkyl, aryl, aryl-C 1_ 4 alkyl, heterocy 
clic, heterocyclic C l_4 alkyl, heteroaryl or a heteroaryl C1_4 
alkyl moiety, and Wherein each of these moieties, exclud 
ing hydrogen, may be optionally substituted; or the R4 and 
R14 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 het 
eroatom selected from oxygen, sulfur or nitrogen; 

[0085] R10 and R20 are independently selected at each 
occurrence from hydrogen or C l_4alkyl; 

[0086] R10, is independently selected at each occurrence 
from hydrogen or C l_4alkyl; 

[0087] R1 1 is independently selected at each occurrence 
from hydrogen or C l_4alkyl; 

[0088] n' is independently selected at each occurrence from 
0 or an integer having a value of l to 10; 

[0089] m is independently selected at each occurrence from 
0 or an integer having a value of l or 2; 

[0090] q is 0 or an integer having a value of l to 10; 
[0091] q' is 0, or an integer having a value of l to 6; 
[0092] t is an integer having a value of 2 to 6; or 
a pharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 
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[0093] Compounds of Formula (I) having a similar tem 
plate are described in WO 01/64679, WO 02/059083, and WO 
03/088972 Whose disclosures are incorporated by reference 
in their entirety herein. 
[0094] It should be noted that the difference betWeen com 
pounds of Formula (I) and (Ia), as Well as (II) and (IIa), (III) 
and (IIIa) lie in the unsaturation of the ring at the C5 position 
and the 6-position of the ring Which may be a carbon or a 
nitrogen. The remaining variables on the ring are the same 
otherWise, e.g. Rx, R1, R3, etc. for each formula. Unless 
otherWise speci?ed, the substitution applicable to Formula (I) 
is also applicable to Formula (IIa), etc. 
[0095] For all of the formulas herein having an R1 substi 
tutent, R1 is suitably an aryl, aryl C2_1O alkyl, heteroaryl, 
heteroaryl C2_1O alkyl; aryl C2_1O alkenyl, arylC2_l0 alkynyl, 
heteroaryl C2_1O alkenyl, heteroaryl C2_1O alkynyl, C2_1O alk 
enyl, or C2_ 10 alkynyl moiety, Which moieties may be option 
ally substituted. 
[0096] In one embodiment R1 is an optionally substituted 
aryl, or an optionally substituted heteroaryl ring. Preferably, 
R1 is an optionally substituted aryl, more preferably an 
optionally substituted phenyl. 
[0097] R1 may be substituted one or more times, suitably l 
to 4 times, independently at each occurrence by halogen, C l_4 
alkyl, halo-substituted-Cl_4 alkyl, cyano, nitro, aryl, arylCl_4 
alkyl, <CRIORZOWRdRd', (CRIORZQVQQRIZ, SR5, 8(0) 
R5’ S(O)2R5s (CR1OR2O)v'OR13’ (CRIORZO)VC(Z)NR4R45 
(CRIORZQVQDORS, (CRIORZQVCORM (CRIORZQVQQH, 
ZC(Z)R11, N(R10')C(Z)R11: N(RIO')S(O)2R7$ C(Z)N(R10v) 
(CR1OR2O)vRb$ C(Z)O(CR10R20)vRb> N(R10')C(Z)(CR10R20) 
vRb; N(R10)C(Z)N(R10)(CR10R20)vRb; or N(R10')OC(Z) 
(CR1OR2O)vRb' 
[0098] Suitably, Rb is hydrogen, Cl_l0 alkyl, C3_7 
cycloalkyl, C3_7 cycloalkylC1_1O-alkyl, aryl, arylCl_lOalkyl, 
heteroaryl, heteroarylC 1_ l O-alkyl, heterocyclic, or a heterocy 
clylCl_1O alkyl moiety, Which moieties excluding hydrogen, 
may all be optionally substituted. 
[0099] In one embodiment of the invention When the R1 
moiety is phenyl, and the phenyl ring is substituted by the 
moiety (RIM) Wherein R1,, is selected from C(Z)N(Rlov) 
(cRloRzoxRb, C(Z)O(CRIORZO)VR.,, N(R1O')C(Z)(CR1OR2O) 
vRb: N(R1O')C(Z)N(R1O')(CR1OR2O)vRb5 or N(R10')OC(Z) 
(CRlOR2O)vRb. The phenyl ring may also be additionally 
substituted by the substituent (Rl,)g, Wherein g is 0 or an 
integer having a value of l, 2, 3, or 4. In one embodiment of 
the invention, g is 0, l or 2. When the R1 moiety is substituted 
by R1,, then these substituents are preferably in the 3- or 
4-position of the phenyl ring. 
[0100] Suitably, the R1, moiety is independently selected at 
each occurrence from halogen, C1_4 alkyl, halo-substituted 
Cl_4 alkyl, cyano, nitro, (CR1OR2O)v,NRdRd,, (CRlOR2O)v, 
C(O)R12> SR5: S(O)R5: S(O)2R5: or (CR1OR2O)vOR13' 
[0101] In one embodiment of the invention, R1 is substi 
tuted by C(Z)N(R1O')(CR1OR2O)vRb$ or N(R10)C(Z) 
(CRlOR2O)vRb, and R1, is independently selected at each 
occurrence from C l_4 alkyl, such as methyl, or halogen, such 
as ?uorine or chlorine or bromine, or halo-substituted-Cl_4 
alkyl, such as CF3. In a further embodiment R1 is an aryl 
moiety, preferably a phenyl ring. 
[0102] In another embodiment of the invention R1 is sub 
stituted by C(Z)N(R1O,)(CRlOR2O)vRb, and R1 is indepen 
dently selected at each occurrence from C1_4 alkyl, such as 
methyl, or halogen, such as ?uorine, chlorine or bromine. 
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[0103] In one embodiment, R1’ is independently selected at 
each occurrence from halogen, C1_4 alkyl, or halo-substi 
tuted-C 1 _4 alkyl. In another embodiment, R1, is independently 
selected at each occurrence from ?uorine, chlorine, methyl, 
or CF3. In a further embodiment R1 is an aryl moiety, prefer 
ably a phenyl ring. 
[0104] In one embodiment, R1 is an aryl moiety, preferably 
a phenyl ring, optionally substituted one or more times by 
halogen, Cl_4 alkyl, or halo-substituted-C 1_ 4 alkyl. More pref 
erably, the phenyl ring is substituted in the 2, 4, or 6-position, 
or di-substituted in the 2,4-position, such as 2-?uoro, 
3-?uoro, 4-?uoro, 2,4-di?uoro, or 2-methyl-4-?uoro; or tri 
substituted in the 2,4,6-position such as 2,4,6-tri?uoro. 
[0105] In another embodiment R1 is an aryl moiety, prefer 
ably a phenyl ring, optionally substituted one or more times 
by halogen, C 1_ 4 alkyl, halo-substituted-Cl_4 alkyl, SR5, S(O) 
R5, S(0)2R5, (CRIORZQVORB, (CRIORZO)VC<Z)NR4RI4, 
C(Z)N(R10')(CR10R20)vRb: and (CR1OR2O)vC(Z)OR8' In one 
embodiment, R8 is hydrogen, or C l_4 alkyl, R13 is hydrogen, 
or C1_4 alkyl, such as methyl; Rb is suitably hydrogen, Cl_4 
alkyl, aryl, or heteroaryl. Preferably, R1 is a phenyl substi 
tuted by 2-methoxy, 3-methoxy, 4-methoxy, 2-chloro, 
3-chloro, 4-chloro, 2-?uoro, 3-?uoro, 4-?uoro, 4-di?uoro, 
2,4,6-tri?uoro, 3,4-di?uoro, 3,5-di?uoro, 2-methyl-4-?uoro, 
2-methyl-4-chloro, 2-methylsulfanyl, 3-methylsulfanyl, 
4-methylsulfanyl, 2-phenyl, 3-phenyl, 4-phenyl, 2-methyl, 
3-methyl, 4-methyl, 3-?uoro-4-phenyl, 2-hydroxy, 3-hy 
droxy, 4-hydroxy, 2-methylsulfonyl, 3-methylsulfonyl, 
4-methylsulfonyl, 3-N-cyclopropylamide, 2-methyl-3 
?uoro-5-N-cyclopropylamide, 2-C(O)OH, 3-C(O)OH, 4-C 
(O)OH, 2-methyl-5-C(O)OH, 2-methyl-3-C(O)OH, 2-me 
thyl-4-C(O)OH, 2-methyl-3-F-5-C(O)OH, 4-F-phenyll 
amide, 2-ethyl-5-C(O)OH, 2-ethyl-3-C(O)OH, 2-ethyl-4-C 
(O)OH, 2-methyl-5-dimethylamide, 2-methyl-4 
dimethylamide, 5-dimethylamide, and 4-dimethylamide. 
[0106] A preferred Rl moiety is 4-methyl-N- l ,3-thiaZol-2 
ylbenZamide, N-(4-?uorophenyl)-4-methylbenZamide, 
4-methyl-N-propylbenZamide, 4-methyl-N-isopropylbenZa 
mide, 2-methyl-4-?uorophenyl, or 2-methyl-3 -?uorophenyl, 
and 2-methyl-4-chlorophenyl. 
[0107] Suitably, When R1 is a heteroaryl moiety, the ring is 
not attached to the pharmacophore via one of the heteroat 
oms, 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 substi 
tuted. 

[0108] If R1 is substituted by C(Z)N(RlO,)(CRlOR2O)vRb, 
C(Z)O(CR10R20)vRb> or N(R10')C(Z)(CR10R20)vRb; N(R10) 
C(Z)N(R10')(CR10R20)vRb; N(R10')OC(Z)(CR10R20)vRb; it 
is preferably in the 4 or 5 position of the ring. If the ring is 
additionally substituted by R1,, and R1 is a phenyl ring, then 
the additional substituents are present in the ortho position, if 
a second R1v moiety is also substituted on the ring, then 
preferably, this second R1, substitution is not in the other ortho 
position. 
[0109] Suitably, Ra’ is C1_4 alkyl, halo-substituted Cl_4 
alkyl, C2_4 alkenyl, C2_4 alkynyl, C3_7 cycloalkyl, C5_7 
cycloalkenyl, aryl, arylCl_4 alkyl, heteroaryl, heteroarylCl_4 
alkyl, heterocyclyl, heterocyclylC1_4 alkyl, (CRlOR2O)vOR7, 
(CR1OR2O)vS(O)mR7’ (CR10R20)vN(R10')S(O)2R7> or 
(CRlOR2O)vNR4Rl4; and Wherein the aryl, arylalkyl, het 
eroaryl, heteroaryl alkyl may be optionally substituted. 
[0110] Suitably, Rd and Rd'are each independently selected 
from hydrogen, C1_4 alkyl, C3_5 cycloalkyl, C3_5 
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cycloalkylC 1_ 4alkyl, or the R d and Rd’ together With the nitro 
gen 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, sul 
fur or NR9‘, and Wherein the Rd and Rd’ moieties Which are 
Cl_4 alkyl, C3_6cycloalkyl, C3_6cycloalkylCl_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 Cl_l4alkyl; Cl_4 alkoxy; halo 
substituted C1_4 alkoxy; S(O)mRf; C(O)Rj; C(O)ORj; C(O) 
NR4,RI4,, NR4,C(O)Cl_4alkyl; S(O)2NR4,Rl4,Cl_4 alkyl; 
NR4,Rl4,S(O)2C1_4 alkyl; or NR4VRI4V. 
[0111] Suitably R9! is independently selected at each occur 
rence from hydrogen, or C1_4 alkyl. 
[0112] Suitably, Z is independently at each occurrence 
selected from oxygen or sulfur. 
[0113] Suitably, m is independently selected at each occur 
rence from 0 or an integer having a value of l or 2. 
[0114] Suitably, V is 0 or an integer having a value of l to 2. 
[0115] Suitably, v' is 0 or an integer having a value of l or 
2 
[0116] Suitably, R10 and R20 are independently selected at 
each occurrence from hydrogen or C1_4 alkyl. 
[0117] Suitably, R10, is independently selected at each 
occurrence from hydrogen or C1_4 alkyl. 
[0118] Suitably, R1 1 is independently selected at each 
occurrence from hydrogen, or C1_4 alkyl. 
[0119] Suitably, R12 is independently selected at each 
occurrence from hydrogen, C l_ 4 alkyl, halo-substituted C l_ 4 

alkyl, C2_4 alkenyl, C2_4 alkynyl, C3_7 cycloalkyl, C3_7 
cycloalkyl C1_4 alkyl, C5_7 cycloalkenyl, C5_7cycloalkenyl 
C1_4 alkyl, aryl, arylCl_4 alkyl, heteroaryl, heteroarylC1_4 
alkyl, heterocyclyl, or heterocyclylCl_4 alkyl, and Wherein 
these moieties, excluding hydrogen, may be optionally sub 
stituted. 
[0120] Suitably, R13 is independently selected at each 
occurrence from hydrogen, C1_4 alkyl, halo-substituted C l_4 
alkyl, C2_4 alkenyl, C2_4 alkynyl, C3_7 cycloalkyl, C3_7cy 
cloall<ylCl_4 alkyl, C5_7 cycloalkenyl, C5_7cycloalkenyl Cl_4 
alkyl, aryl, arylC1_4 alkyl, heteroaryl, heteroarylCl_4 alkyl, 
heterocyclyl, or a heterocyclylC 1_ 4 alkyl moiety, and Wherein 
each of these moieties, excluding hydrogen, may be option 
ally substituted and Wherein these moieties, excluding hydro 
gen, may be optionally substituted 1 to 4 times by halogen; 
halosubstituted C1_4 alkyl; C1_4 alkyl; hydroxy; hydroxy sub 
stituted Cl_4alkyl; Cl_4alkoxy; halosubstituted Cl_4 alkoxy; 
S(O)mCl_4 alkyl; iC(O), C(O)Cl_4 alkyl; or NRURM. 
[0121] Suitably, R21, and R31, are each independently 
selected from hydrogen or C 1 _4 alkyl, or R2 1, and R3 1, together 
With the nitrogen to Which they are attached cycliZe to form a 
5 to 7 membered ring Which optionally contains an additional 
heteroatom selected from oxygen, nitrogen or sulfur. 
[0122] The Rb moieties, excluding hydrogen, may be 
optionally substituted, one or more times, preferably 1 to 4 
times independently at each occurrence by halogen, such as 
?uorine, chlorine, bromine or iodine; hydroxy; hydroxy sub 
stituted C 1_ 1Oalkyl; C 1_ [0 alkoxy, such as methoxy or ethoxy; 
halosubstituted Cl_1O alkoxy; 0R8, such as methoxy, ethoxy 
or phenoxy; SR5, S(O)R5, S(O)2R5, such as methyl thio, 
methylsul?nyl or methyl sulfonyl; C(O)Rj; C(O)OR].; C(O) 
NR4HR14H; cyano; nitro; NR15R25; -Z'-(CRlOR2O)S-Z'; 
Cl_ 1Oalkyl; such as methyl, ethyl, propyl, isopropyl, t-butyl, 
n-butyl, etc.; C3_7cycloalkyl or a C3_7cycloalkyl Cl_1O alkyl 
group, such as cyclopropyl, or cyclopropyl methyl, or cyclo 
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hydroxy substituted alkyl, C1_4 alkoxy, S(O)mCl_4alkyl, 
amino, mono & di-substituted C1_4 alkylamino, C l_4 alkyl, or 
CF3. 
[0144] Suitably, R15 and R25 are each independently 
selected at each occurrence from hydrogen, C1_4 alkyl, C3_7 
cycloalkyl, C3_7 cycloalkylCl_4-alkyl, aryl, or aryl-C1_4 alkyl, 
heteroaryl or heteroaryl Cl_4 alkyl moiety, and Wherein these 
moieties, excluding hydrogen may be optionally substituted; 
or R15 and R25 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 NR9; and Wherein 
these moieties are optionally substituted 1 to 4 times, inde 
pendently at each occurrence by halogen; hydroxy; hydroxy 
substituted Cmoalkyl; Cl_l0 alkoxy; halosubstituted Cl_1O 
alkoxy; SR5, S(O)R5, S(O)2R5; C(O)Rj; C(O)OR].; C(O) 
NR4'R14'; NR4C(O)C1.102111<y1; NR4'C(O)ary1; NR4'R14'; 
cyano; nitro; Cl_l0 alkyl; C3_7cycloalkyl; C3_7cycloalkyl 
Cl_1O alkyl; halosubstituted Cl_1O alkyl; aryl, arylC1_4 alkyl, 
heteroaryl, or heteroC1_4 alkyl, heterocyclic and heterocy 
clicCl_4 alkyl and Wherein these aryl, heterocyclic and het 
eroaryl containing moieties may also be substituted one to 
tWo times independently at each occurrence by halogen, Cl_4 
alkyl, hydroxy, hydroxy substituted C l_4 alkyl, Cl_1O alkoxy, 
S(O)malkyl, amino, mono & di-substituted C1_4 alkyl amino, 
Cl_4 alkyl, or CF3. 
[0145] Suitably, R4 and R14 are each independently 
selected at each occurrence from hydrogen, C MO alkyl, C3_7 
cycloalkyl, C3_7 cycloalkylC1_4alkyl, aryl, aryl-CLl4 alkyl, 
heterocyclic, heterocyclic C1_4 alkyl, heteroaryl or heteroaryl 
C l_4 alkyl; or the R4 and R14 together With the nitrogen Which 
they are attached form an unsubstituted or substituted hetero 
cyclic ring of 4 to 7 members, Which ring optionally contains 
an additional heteroatom selected from oxygen, sulfur or 
nitrogen; and Wherein the C MO alkyl, C3_7cycloalkyl, C3_7cy 
cloall<ylCl_4 alkyl, aryl, aryl-C1_4 alkyl, heteroaryl and het 
eroaryl 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 
CHOalkyl; CHOalkoxy; halosubstituted Cl_1O alkoxy; Cl_1O 
alkyl; halosubstituted Cmoalkyl; SR5; S(O)R5; S(O)2R5; 
C(O)Rj; C(O)OR]-; C(O)NR4'R14'; (CR1OR2O)nN(R1O')C(Z) 
0R7; (CRlOR2O)nN(RlO')C(Z)NRdRd’; NR4'C(O)C1-10a1ky1; 
NR4,C(O)aryl; NR4,R14,; cyano; nitro; C3_7cycloalkyl; 
C3_7cycloalkyl C 1_ 1Oalkyl; C 1_ 1Oalkyl substituted one or more 
times by an optionally substituted aryl; an unsubstituted or 
substituted aryl, or arylC1_4 alkyl; an unsubstituted or substi 
tuted heteroaryl, or heteroaryl C l_4 alkyl; an unsubstituted or 
substituted heterocyclic, or heterocyclic C1_4 alkyl, and 
Wherein these aryl, heterocyclic and heteroaryl containing 
moieties are substituted one to tWo times independently at 
each occurrence by halogen; Cl_4 alkyl, hydroxy; hydroxy 
substituted C1_4 alkyl; C1_4 alkoxy; S(O)malkyl; amino, mono 
& di-substituted C1_4 alkyl amino, or CF3. 
[0146] Suitably, When R4 and R14 together With the nitro 
gen cycliZe to form an optionally substituted ring, such as 
described above, such rings include, but are not limited to 
pyrrolidine, piperidine, piperaZine, diaZepine, aZepine, mor 
pholine, and thiomorpholine (including oxidiZing the sulfur). 
[0147] Suitably, R4’ and R14, are each independently 
selected at each occurrence from hydrogen or C1_4 alkyl, or 
R4’ and R14, can cycliZe together With the nitrogen to Which 
they are attached to form an optionally substituted 5 to 7 
membered ring Which optionally contains an additional het 
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eroatom from oxygen, sulfur or NR9‘. Suitably, When R4’ and 
R14, cycliZe to form an optionally substituted ring, such rings 
include, but are not limited to pyrrolidine, piperidine, pipera 
Zine, morpholine, and thiomorpholine (including oxidiZing 
the sulfur). 
[0148] Suitably, R4,, and R14” are each independently 
selected from hydrogen or Cl_1O 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. Suitably, When R4,, and R14 cycliZe to 
form an optionally substituted ring, such rings include, but are 
not limited to pyrrolidine, piperidine, piperaZine, diaZepine, 
aZepine, morpholine, and thiomorpholine (including oxidiZ 
ing the sulfur). 
[0149] Suitably, R6 is independently selected from hydro 
gen, C1_ 10 alkyl, C3_7 cycloalkyl, heterocyclyl, heterocyclyl 
Cmoalkyl, aryl, arylC1O alkyl, heteroaryl or a heteroaryl 
Cl_1O alkyl moiety, and Wherein these moieties, excluding 
hydrogen may be optionally substituted independently, one 
or more times, suitably l to 2 times, by halogen; hydroxy; 
hydroxy substituted C1_ l0alkyl; C 1_ [0 alkoxy; halosubstituted 
C1-10 alkoxy; 8(0)," alkyl; C(O); NR4'R14'; C1-10 alkyl; 
C3_7cycloalkyl; C3_7cycloalkyl Cl_1O alkyl; halosubstituted 
Cl_1O alkyl; an unsubstituted aryl or arylalkyl, or an aryl or 
arylalkyl substituted one or tWo times by halogen, hydroxy, 
hydroxy substituted alkyl, Cl_1O alkoxy, S(O)malkyl, amino, 
mono & di-substituted C 1_ 4 alkyl amino, C l_4 alkyl, or CF3. 

[0150] Suitably, R9 is hydrogen, C(Z)R6, optionally substi 
tuted Cl_1O alkyl, optionally substituted aryl or optionally 
substituted aryl-C 1_ 4 alkyl. The alkyl, aryl and arylalkyl moi 
eties may be optionally substituted 1 or 2 times, indepen 
dently by halogen; hydroxy; hydroxy substituted C 1_ 1Oalkyl; 
Cl_1O alkoxy; halosubstituted Cl_1O alkoxy; S(O)m alkyl; 
‘C(O); NR4,Rl4,; Cl_1O alkyl, C3_7cycloalkyl; C3_7cy 
cloalkyl Cl_1O alkyl; halosubstituted Cl_1O alkyl; an aryl or 
aryl Cl_4 alkyl, and Wherein these aryl containing moieties 
may also be substituted one or tWo times independently by 
halogen, hydroxy, hydroxy substituted alkyl, Cl_1O alkoxy, 
S(O)mCl_l4 alkyl, amino, mono & di-substituted Cl_4 alkyl 
amino, C1_4 alkyl, or CF3. 
[0151] Suitably, R3 is a Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkyl Cl_1O alkyl, aryl, arylC1O alkyl, heteroaryl, het 
eroarylCl_1O alkyl, heterocyclic, or heterocyclylC1_1O alkyl 
moiety, Which moieties may be optionally substituted 1 to 4 
times, independently at each occurrence by hydrogen, halo 
gen, nitro, C 1_ 10 alkyl, halo-substituted Cl_1O alkyl, C2_1O alk 
enyl, C2_l0 alkynyl, C3_7cycloalkyl, C3_7cycloalkyl Cl_1O 
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[0153] In one embodiment the R3 moieties are optionally 
substituted independently, one or more times, suitably l to 4 
times, independently at each occurrence by halogen, 
Cmoalkyl, (CR1OR2O)nOR6, cyano, nitro, (CRIORZO) 
nNRl6R26, or halosubstituted Cmoalkyl. Further to this 
embodiment, R3 is a phenyl ring, optionally substituted inde 
pendently, one or more times, suitably l to 4 times, indepen 
dently at each occurrence by halogen, Cl_1O alkyl, hydroxy, 
Cl_1O alkoxy, cyano, nitro, amino, or halosubstituted C10 
alkyl. In another embodiment, the R3 substituents are selected 
independently from halogen, such as ?uorine, chlorine, bro 
mine or iodine, or C1_1O alkyl, such as methyl. 
[0154] In one embodiment the R3 moieties are an optionally 
substituted C 1_ 10 alkyl, optionally substituted C3_7cycloalkyl, 
optionally substituted C3_7cycloalkylalkyl, or optionally sub 
stituted aryl. In another embodiment, the R3 moiety is an 
optionally substituted C 1_ 10 alkyl, or an optionally substituted 
aryl. In another embodiment, R3 is an optionally substituted 
phenyl. 
[0155] Suitably, in one embodiment When R3 is an aryl 
moiety, it is an optionally substituted phenyl ring. The phenyl 
is optionally substituted one or more times, independently at 
each occurrence, suitably l to 4 times by halogen, C l_4 alkyl, 
or halo-substituted-Cl_4 alkyl. The phenyl ring may be sub 
stituted in the 2, 4, or 6-position, or di-substituted in the 
2,4-position or 2,6-position, such as 2-?uoro, 4-?uoro, 2,4 
di?uoro, 2,6-di?uoro, or 2-methyl-4-?uoro; or tri-substituted 
in the 2,4,6-position, such as 2,4,6-tri?uoro. 
[0156] In one embodiment of the invention, the R3 optional 
substituents are independently selected from halogen, alkyl, 
hydroxy, alkoxy, cyano, nitro, amino, or halosubstituted 
alkyl. In another embodiment, the optional substituents are 
independently selected from halogen, or alkyl. 
[0157] Suitably, R7 is C l_6alkyl, aryl, arylCl_6alkyl, hetero 
cyclic, heterocyclylCl_6 alkyl, heteroaryl, or heteroarylCl_ 
alkyl; and Wherein each of these moieties may be optionally 
substituted one or tWo times independently, by halogen; 
hydroxy; hydroxy substituted C l_loall<yl; Cl_1O alkoxy; halo 
substituted Cl_1O alkoxy; S(O)m alkyl; C(O); NR4R14; Cl_1O 
alkyl; C3_7cycloalkyl; C3_7cycloalkylC1_lOalkyl; halosubsti 
tuted Cl_1O alkyl; an aryl or arylalkyl moiety, and Wherein 
these aryl containing moieties may also be substituted one to 
tWo times by halogen, hydroxy, hydroxy substituted alkyl, 
C 1_ 1O alkoxy, S(O)malkyl, amino, mono & di-substituted Cl_4 
alkyl amino, C1_4 alkyl, or CF3. 
[0158] Suitably, R16 and R26 are each independently 
selected from hydrogen, or Cl_4 alkyl; or the R16 and R26 
together With the nitrogen Which they are attached form an 
unsubstituted or substituted heterocyclic ring of 4 to 7 mem 
bers, Which ring optionally contains an additional heteroatom 
selected from oxygen, sulfur or NR9‘. 
[0159] Suitably, nis 0 oran integer having avalue of l to 10, 
and is independently selected at each occurrence. 

[0161] Suitably, n' is independently selected at each occur 
rence from 0 or an integer having a value of l to 10; 

[0162] Suitably, Rh is selected from an optionally substi 
tuted Cl_1O alkyl, %H2CH2iO%H2iCH2i, %H2i 
OiCHZi, %H2%(O)N(RlO,)CH2%H2i, %H2i 
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[01 63] Suitably, R q and R q ,are independently selected from 
hydrogen, Cl_1O alkyl, C3_7cycloalkyl, C3_7cycloalkylCl_ 
ioalkyl, C5_7 cycloalkenyl, C5_7 cycloalkenyl-C 1_ l0alkyl, aryl, 
arylCl_1O-alkyl, heteroaryl, heteroarylC1_ lO-alkyl, heterocy 
clic, or a heterocyclylC1_1O alkyl moiety, Wherein all of the 
moieties are optionally substituted, or RI and Rq, together 
With the nitrogen to Which they are attached form a 5 to 7 
membered optionally substituted ring, Which ring may con 
tain an additional heteroatom selected from oxygen, nitrogen 
or sulphur. 

[0164] Suitably, X1 is N(Rlo,), O, S(O)m, or CRIORZO. In 
one embodiment of the invention, X 1 is N(Rlov), or O. 
[0165] Suitably, R2 is independently selected from hydro 
gen, optionally substituted Cl_1O alkyl, optionally substituted 
C3_7 cycloalkyl, optionally substituted C3_7cycloalkylalkyl, 
optionally substituted aryl, optionally substituted arylCl_ 
ioalkyl, optionally substituted heteroaryl, optionally substi 
tuted heteroaryl Cl_1O alkyl, optionally substituted heterocy 
clic, optionally substituted heterocyclyl C 1_ 1Oalkyl moiety; or 
R2 is the moiety (CR1OR2O)qXl(CR1OR2O)qC(A1)(A2)(A3)$ 
or (CR1OR2O)qC(A1)(A2)(A3)' 
[0166] Suitably q' is 0, or an integer having a value of l to 
6 

[0167] Suitably q is 0, or an integer having a value of l to 
10. 

[0168] The R2 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 Cl_l0 alkyl, C2_1O alkenyl, C2_1O alkynyl, C3_7 
cycloalkyl, C3_7cycloalkylCl_1Oalkyl, C5_7cycloalkenyl, C5_7 
cycloalkenyl Cl_1O alkyl, halogen, 4C(O), cyano, nitro, aryl, 
aryl Cl_1O alkyl, heterocyclic, heterocyclic Cl_1O alkyl, het 
eroaryl, heteroaryl C10 alkyl, (CRlOR2O)nOR6, (CRIORZO) 
.SH, (CR1OR2O).S(0)..R7, (CR1OR2O)..N(R1O')S(0)2R7, 
(CR1OR2O)nNReRe’$ (CR1OR2O)nNReReC1-4a1ky1 NReRe'S 
(CR1OR2O)nCN5 (CR1OR2O)nS(O)2NReRe” (CR1OR2O)nC(Z) 
R6, (CR1OR2O).0C(Z)R6, (CR1OR2O).C(Z)OR6, (CRIORZO) 
nC(Z) NReRe" (CRIOR2O)VIN(RIO')C(Z)R6’ (CR1OR2O)nN 
(R1O')C(:N(R1O'))NReRe'$ (CRlOR2O)nC(:NOR6)NReRe'5 
(CR1OR2O)..OC(Z)NR.R.@ (CR1OR2O)..N(R1O')C(Z) NReRe. 
or (CR1OR2O)nN(R1O')C(Z)OR7' 
[0169] Suitably, Re and Re,are each independently selected 
at each occurrence from hydrogen, Cl_4 alkyl, C3_7 
cycloalkyl, C3_7 cycloalkylCl_4alkyl, aryl, aryl-C1_l4 alkyl, 
heterocyclic, heterocyclic C1_4 alkyl, heteroaryl or a het 
eroaryl C1_4 alkyl moiety, Which moieties may be optionally 
substituted; or R8 and R8, 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 nitro 
gen; and Wherein each of these moieties, including the 
cycliZed ring and excluding hydrogen, may be substituted 1 to 
4 times, independently at each occurrence by halogen; 
hydroxy; hydroxy substituted C l_1Oall<yl; Cl_1O alkoxy; halo 
substituted Cl_1O alkoxy; Cl_1O alkyl; halosubstituted Cl_4 
alkyl; S(O)mR/'; C(O)Rj; C(O)ORJ~; (CR10R20)nN(R10')C(Z) 
0R7; (CR1OR2O)nN(RlO')C(Z)NRdRd’; C(O)NR4R14'; NR4'C 
(O)Cl_loalkyl; NR4,C(O)aryl; cyano; nitro; Cl_1O alkyl; 
C3_7cycloalkyl; C3_7cycloalkyl Cl_1O alkyl; halosubstituted 
Cl_1O alkyl; aryl, arylCl_4alkyl, heterocyclic, heterocyclic 
C1_4 alkyl, heteroaryl, or hetero C1_4 alkyl, and Wherein these 
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methylethyl)amino]ethylamine, 3-(diethylamino) 
propylamine, 3-(dibutylamino)propylamine, 3-[(1 
methyl ethyl)amino]propylamine, 3 - (1 , 1 -dimethylethyl) 
aminopropylamine, 3-(dimethylamino)-2,2 
dimethylpropylamine, 4-(diethylamino)-1 - 
methylbutylamine, or 3-[[3-(dimethylamino)propyl] - 

(methyl)amino]propyl(methyl)amine. 
[0183] Suitably R2,, is selected from hydrogen, Cl_1O alkyl, 
C3_7 cycloalkyl, C3_7 cycloalkylalkyl, aryl, arylCl_l0 alkyl, 
heteroaryl, heteroarylC1_lO-alkyl, heterocyclic, or a heterocy 
clylC l _1 0 alkyl moiety, and Wherein these moieties, excluding 
hydrogen, may be optionally substituted 1 to 4 times, inde 
pendently at each occurrence, by C 1_ 10 alkyl, halo-substituted 
Cl_1O alkyl, C2_1O alkenyl, C2_1O alkynyl, C3_7 cycloalkyl, 
C3_7cycloalkylCl_1Oalkyl, C5_7cycloalkenyl, C5_7 cycloalk 
enyl Cl_1O alkyl, halogen, iC(O), cyano, nitro, aryl, aryl 
Cl_1O alkyl, heteroaryl, heteroarylCl_l0 alkyl, heterocyclic, 
heterocyclyl Cl_1O alkyl, (CR1OR2O)nOR6, (CR1OR2O)nSH, 
(CR1OR2O).S(0)..R7, (CR1OR2O)..N(R1O')S(0)2R7, 
(CR1 OR2O)nNReRe '5 OR2O)nNReRe C 1 -4a1ky1 NReRe '5 
(cRloRzancN, (CRIORZOLSQZ NRQRQ', (CR1OR2O).C<Z) 
R6, (CR1OR2O).0C(Z)R6, (CR1OR2O).C(Z)OR6, (CRIORZO) 
nC(Z)NReRe” (CRIOR2O)VIN(RIO')C(Z)R6’ (CR1OR2O)nN 
(R10')C(:N(R10') NReRe': (CR1OR2O)nC(:NOR6) NReRe'S 
<CR1OR2O>.OC<Z>NR.R.@ <CR1OR2O>.N<R1OY>C<Z>NR.R.l, 
or (CRlOR2O)nN(RlO,)C(Z)OR7; or Wherein R2,, is the moiety 
(CR1OR2O)tX1(CR1OR2O)qC(A1)(A2)(A3); 
[0184] Suitably, t is an integer having a value of 2 to 6. 
[0185] Suitably, qis 0 oran integer having avalue of 1 to 10. 
[0186] Suitably, Al is an optionally substituted Cl_1O alkyl, 
heterocyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl 
Cl_1O alkyl, aryl, or aryl Cl_1O alkyl. 
[0187] Suitably, A2 is an optionally substituted Cl_1O alkyl, 
heterocyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl 
Cl_1O alkyl, aryl, or aryl Cl_1O alkyl. 
[0188] Suitably, A3 is hydrogen or is an optionally substi 
tuted Cl_1O alkyl. 
[0189] TheA1,A2, andA3 Cl_1O alkyl moieties may option 
ally substituted one or more times independently at each 
occurrence, preferably from 1 to 4 times, With halogen, such 
as chlorine, ?uorine, bromine, or iodine; halo-substituted 
Cmoalkyl, such as CF3, or CHF2CF3; C2_l0 alkenyl, C2_1O 
alkynyl, C3_7 cycloalkyl, C3_7cycloalkylCl_lOalkyl, C5_7cy 
cloalkenyl, C5_7 cycloalkenyl C1_ l0alkyl, (CR1OR2O)nOR6, 
(CR1OR2O)nSH5 (CR1OR2O)nS(O)mR75 (CR10R20)nN(R10')S 
<0)2R7, (CRIORZOLNIQRM, (cRloRzancN, (CRIORZOLS 
(0)2NR4R14, (CR1OR2O).C(Z)R6, (CR1OR2O).0C(Z)R6, 
(CR1OR2O).C(Z)OR6, (CR1OR2O).C(Z)NR4R14, (CRIORZO) 
.N(R1O')C(Z)R6, (CRIORZOWRIO')C(:N(R1O')NR4R14, 
(CR10R20)nOC(Z)NR4R14s (CR10R20)nN(R10')C(Z)NR4R14’ 
Oi (CR10R20)nN(R10')C(Z)OR7~ 
[0190] In another embodiment of the present invention, X is 
R2: and R2 is (CR1OR2O)q'X1(CR1OR2O)qC(A1)(A2)(A3)$ Oi 
(CRlOR2O)qC(Al)(A2)(A3). In a further embodiment, q' is 0. 
[0191] In another embodiment When R2 is the moiety 
(CR1OR2O)qX1(CR1OR2O)qC(A1)(A2)(A3)$ q‘ is 0: X1 is iiiiiio' 
gen, q is 0 or 1,Al is an optionally substituted heterocyclic or 
heterocyclic alkyl, and A2 is an optionally substituted aryl. 
More speci?cally, R2 is 2-phenyl-2-(l-pyrrolidinyl)ethyl] 
amino, or l-phenyl-2-(1-pyrrolidinyl)ethyl]amino. In 
another embodiment, Al is an optionally substituted aryl or 
arylalkyl, andA2 is an optionally substituted aryl or arylalkyl. 
[0192] In one embodiment of the invention, one or more of 
the A1, A2 and A3 moieties are substituted With (CRIORZO) 
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nOR6iIn another embodiment of the invention, the R6 sub 
stituent Fin (CRIOR2O)MOR6 is hydrogen. 
[0193] In yet another embodiment of the present invention, 
X is R2 and R2 is C(Al)(A2)(A3), such as CH(CH2OH)2, or 
C(CH3)(CH2OH)2; or Xl(CRlOR2O)qCH(CH2OH)2, or XI 
(CR1OR2O)qC(CH3)(CH2OH)2; and further Wherein X1 is 
oxygen or nitrogen. 
[0194] In another embodiment X is S(O)mR2v, (CH2) 
nNR4Rl4, or (CH2)nN(R2)(R2,). In yet another embodiment, 
X is (CH2)nNR4Rl4, or (CH2)nN(R2)(R2,). 
[0195] Suitably, When X is (CH2)nNR4Rl4, and R4 and R14 
are Cl_1O alkyl, aryl, aryl-Cl_4 alkyl, heterocyclic, heterocy 
clic C1_4 alkyl, heteroaryl or heteroaryl C1_4 alkyl, the Cl_4 
alkyl may be substituted one or more times, independently at 
each occurrence With NR4,R14,; halogen, hydroxy, alkoxy, 
C(O)NR4,RI4,; or NR4C(O) Cmoalkyl. Preferably, the Cl_4 
alkyl is substituted With NR4vRl4v. 
[0196] In one embodiment at least one of R4 and R14 may be 
hydrogen When R4 and R14 are not cycliZed. In another 
embodiment neither R4 nor R14 is hydrogen. 
[0197] In one embodiment When X is (CH2)nNR4Rl4, one 
of R4 and R14 are hydrogen, and the other is an optionally 
substituted heteroaryl C1_4 alkyl. Suitably, the optionally sub 
stituted heteroaryl alkyl is an imidaZolyl alkyl, such as a 
1H-imidaZol-2-yl-methyl group. 
[0198] In one embodiment When X is (CH2)nNR4Rl4 and 
one of R4 and R14 is a heteroaryl C l_4 alkyl moiety, then the 
heteroaryl ring is selected from thienyl, pyrrolyl, oXaZolyl, 
thiaZolyl, isoxaZolyl, isothiaZolyl, imidaZolyl, pyraZolyl, tria 
Zolyl, pyridaZinyl, pyrimidinyl, pyraZinyl, benZoXaZolyl, 
benZimidaZolyl, and benZothiaZolyl. Suitably, the heteroaryl 
C1_4 alkyl is selected from pyrrolyl, oXaZolyl, thiaZolyl, isox 
aZolyl, imidaZolyl, benZoXaZolyl, benZimidaZolyl, and ben 
ZothiaZolyl. 
[0199] In another embodiment When X is (CH2)nNR4Rl4 
and one of R4 and R14 is a heterocyclic C l_4 alkyl moiety, then 
the heterocyclic ring is selected from tetrahydropyrrole, tet 
rahydropyran, tetrahydrofuran, pyrrolinyl, pyrrolidinyl, imi 
daZolinyl, imidaZolidinyl, indolinyl, pyraZolinyl, pyraZolidi 
nyl, piperidinyl, piperaZinyl, and morpholino. Suitably, the 
heterocyclic Cl_4 alkyl moiety is selected from pyrrolinyl, 
pyrrolidinyl, piperidinyl, piperaZinyl, and morpholino. 
[0200] In another embodiment When X is (CH2)nNR4Rl4 
and R4 and R14 together With the nitrogen cycliZe to form an 
optionally substituted ring, such as described above, such 
rings include, but are not limited to pyrrolidine, piperidine, 
piperaZine, diaZepine, and morpholine. In one embodiment 
When X is (CH2)nNR4Rl4, the R4 and R14 substituents cycliZe 
to form a heterocyclic 5 or 6 membered ring, Which ring is 
optionally substituted as de?ned herein. When the R4 and R14 
substituents cycliZe to form a 4 to 7 membered ring, the 
optional substitutents are suitably selected from an optionally 
substituted alkyl, an optionally substituted aryl, an optionally 
substituted heteroaryl, optionally substituted heterocyclic, 
(CR1OR2O)MN(RIO,)C(Z)OR7, NR4,RI4,, or a Cl_1O alkyl sub 
stituted one or more times by an optionally substituted aryl. 
Such substitutents more speci?cally include phenyl, pyrro 
lidinyl, morpholino, piperaZinyl, 4-methyl-1-piperaZinyl, 
piperidinyl, 2-oxo -2,3 -dihydro-lH-benZimidaZol-1-yl, 
5-chloro-2-oXo-2,3-dihydro-1H-benZimidaZol-1-yl, diphe 
nylmethyl, methyl, ethyl, propyl, butyl, amino, methylamino, 
and dimethylamino. 
[0201] In one embodiment the X substituent is a 1,4'-bipi 
perin-l -yl ring Which may be optionally substituted such as in 
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4-methyl-1,4'-bipiperin-1-yl; 4-piperidinylamino, 4-amino 
1 -piperidinyl, 2,2,6,6-tetramethyl-4 -piperidinyl)amino, 
4-methyl-1-piperaZinyl, (4-morpholinyl)-1-piperidinyl, 
(4-methyl- 1 -piperaZinyl)- 1 -piperidinyl, 4-ethyl-1 -piperaZi 
nyl, (2 -oxo -2,3 -dihydro-1H-benZimidaZol-1-yl)-1-piperidi 
nyl, 5-chloro-(2-oXo-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-pip 
eraZinyl. 
[0202] In another embodiment, When X is (CH2)nN(R2,) 
(R2,), and R2’ is an optionally substituted Cl_1O alkyl moiety, 
and the alkyl is substituted by (CRIORZOLNRERE; and Re and 
Re, are hydrogen, or an optionally substituted Cl_1O alkyl. 
Suitably, the X moiety is 3-(diethylamino)propylamino, 
3-(dimethylamino)propyl(methyl)amino, 3-(dimethy 
lamino)propyl(methyl)amino, 2-(dimethylamino)ethy 
lamino, 1-methylethyl)amino-propylamino, (1,1-dimethyl 
ethyl)aminopropylamino, (1 -methylethyl)aminoethylamino, 
2-(methylamino)ethylamino, 2-aminoethyl(methyl)amino, 
or a 2-(dimethylamino)ethyl(methyl)amino. 

[0203] In another embodiment When X is (CH2)nN(R2,) 
(R2,), and R2, moiety is an optionally substituted heteroaryl 
Cl_1O alkyl, the heteroaryl moiety is suitably an optionally 
substituted imidaZole. 

[0204] In one embodiment at least one of R4 and R14 may be 
hydrogen When R4 and R14 are not cycliZed. In another 
embodiment neither R4 and R l 4 is hydrogen. 

[0205] In one embodiment R3 is a 2,6-di?uoro phenyl, R1 is 
a phenyl ring substituted by and R1 is selected from C(Z)N 
(R1O')(CR1OR2O)\1Rb’ or C(Z)O(CR10R20)vRb> or N(R10')C(Z) 
(CR1OR2O)vRb and also substituted by R1, independently 
selected at each occurrence from hydrogen, ?uorine, or 
methyl; g is 1 or 2. Preferably, R1 is substituted by C(Z)N 
(R1O,)(CR1OR2O)vRb and R1’ independently selected at each 
occurrence from hydrogen, ?uorine, or methyl. In another 
embodiment, the Rb moiety is selected from thiaZolyl, Cl_1O 
alkyl or an optionally substituted aryl. In another embodiment 
the Rb moiety is propyl or 4-?uorophenyl. 
[0206] In another embodiment, X is suitably selected from 
(1H-imidaZol-2-ylmethyl)amino or 4-methyl-1,4'-bipiperi 
din-1'-yl, 2,2,6,6-tetramethyl-4-piperidinyl)amino, 4-amino 
1-piperidinyl, 3-(diethylamino)propylamino, 3-(dimethy 
lamino)propyl(methyl)amino, 3-(dimethylamino)propyl 
(methyl)amino, 2-(dimethylamino)ethylamino, 
1 -methylethyl)amino -propylamino, (1 , 1 -dimethylethyl)ami 
nopropylamino, (1-methylethyl)aminoethylamino, 2-(me 
thylamino)ethylamino, 2-aminoethyl(methyl)amino, or 
2-(dimethylamino)ethyl(methyl)amino. 
[0207] In one embodiment, R3 is a 2,6-di?uoro phenyl, R1 
is phenyl, R1, is independently selected at each occurrence 
from hydrogen, ?uorine, or methyl; g is 1 or 2; and the phenyl 
ring is also substituted in the 3- or 4-position by C(Z)N(Rw) 
(CRlOR2O)vRb, Rb moiety is Cl_ 10 alkyl or an optionally sub 
stituted aryl, preferably propyl or 4-?uorophenyl, X is (CH2) 
MN(R2,)(R2H), and n is 0. In another embodiment, X is (CH2) 
nN(R2,)(R2H), R2" is hydrogen, n is 0, and R2’ is an alkyl 
substituted by (CR1OR2O)nNReRe,. In a further embodiment, 
Re and Re, are independently selected from an optionally 
substituted C1_4 alkyl, such as methyl, ethyl, isopropyl, n-bu 
tyl, or t-butyl, preferably ethyl. 
[0208] In another embodiment of the present invention, for 
compounds of Formula (I) the X term may also be the B-Non 

Feb. 19, 2009 

Ar-cyc moiety as disclosed in US. Pat. No. 6,809,199 Whose 
disclosure is incorporated by reference herein. 
[0209] As represented by the disclosure in US. Pat. No. 
6,809,199, Non-Ar4Cyc is suitably selected from; 

R7" H R H 
, CH 7 H 

E/\( 2)"\E ’ /(CH2)n\ 
— l / 2, or —C\ /E2 , or 

(CH2)m" \_(CH2)m/' 
R\77 (CH )d' I 2 -1 

(CH2)d' 
_c (CH2)f>/ \/R7 or 

>\ / E2 
(CH2)e' (CH2)e" 

(CH )d' R7 (CH )d" 
_El/ 2 \/ 2 \ 

\ /E2 (CHM 
R77/ (CHZW 

(CH2)? 

[0210] Wherein 
[0211] d is an integer having a value of 1, 2, 3, or 4; 
[0212] d' is 0, or an integer having a value of 1, 2, or 3; 
[0213] d" is 0, or an integer having a value of 1, 2, or 3; 
[0214] e is 0, or is an integer having a value of 1, 2, 3, or 4; 
[0215] e' is 0, or an integer having a value of 1, 2, or 3; 
[0216] e" is 0, or an integer having a value of 1, 2, or 3; 
[0217] fis 0, or is an integer having a value of 1, 2, or 3; 
[0218] d+e is 2, 3, 4, 5, or 6; 
[0219] d'+e":d 
[0220] e'+e":m 
[0221] Suitably, R7,, R77 and R77”, are each independently 
selected from hydrogen, C1_6 alkyl-group, C2_6 alkenyl 
group, C4_6 cycloalkyl-CO_6 alkyl-group, N(CO_4 all<yl)(CO_4 
all<yl)-Cl_4 alkyl-N(CO_4 alkyl)-group, iN(CO_4 all<yl)(CO_4 
alkyl) group, Cl_3 alkyl-COiCm4 alkyl-group, CO_6 alkyl 
O4C(O)iCO_4 alkyl-group, CO_6alkyl-C(O)4OiCO_ 
4alkyl-group, N(CO_4 all<yl)(CO_4 alkyl)-(CO_4 alkyl)C(O)(CO_4 
alkyl)-group, phenyl-CO_4 alkyl-group, pyridyl-CO_4 alkyl 
group, pyrimidinyl-CO_4 alkyl-group, pyraZinyl-CO_4 alkyl 
group, thiophenyl-CO_4 alkyl-group, pyraZolyl-CO_4 alkyl 
group, imidaZolyl-CO_4 alkyl-group, triaZolyl-CO_4 alkyl 
group, aZetidinyl-CO_4 alkyl-group, pyrrolidinyl-CO_4 alkyl 
group, isoquinolinyl-CO_4alkyl-group, indanyl-CO_4 alkyl 
group, benZothiaZolyl-CO_4 alkyl-group, any of the groups 
optionally substituted With 1-6 substituents, each substituent 
independently being iOH, iN(CO_4 alkyl)(CO_4alkyl), 
Cl_4alkyl, Cl_6 alkoxyl, Cl_6 alkyl-COiCm4 alkyl-, pyrro 
lidinyl-CO_4 alkyl-, or halogen; or R7 together With a bond 
from an absent ring hydrogen is :O. 

[0223] Suitably, E1 is CH, N, or CR66; or B and El together 
form a double bond, i.e., iCH:C. 
[0224] Suitably, E2 is CH2, CHR77, C(OH)R77 NH, NR77, 
O, S, iS(O)i, or iS(O)2i. 
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[0225] Suitably, R66 is independently selected from at each 
occurrence from halogen, CO_4 alkyl, IC(O)4O(CO_4 alkyl), 
or IC(O)IN(CO_4 all<yl)-(CO_4 alkyl). 
[0226] In an alternative embodiment of this invention, Non 
Ary Cyc is: 

CH2 a an 
—E1 E2 

\ 

(CHZ)m 

n I l to 4 

m I 0 to 4 

n + m I 2 to 6 

El I CH, CR6, N or B-El can equal double bond (C=C); or 

(cH2)q' 
\EZ 

(CH2)q 
(CH2)n 
\ (CHZ),'; or 

I /E2 \(CH2)P 
(CH2)m' (CH2), 

n I l to 4 p I 0 to 3 

m'I0to3 qI0to4 
n+m'Ilto5; or q'I0to4 

r I 0 to 4 

r' I 0 to 4 

q+q'+r+r' I2to 6; 
(cH2)q, 

\ 
(CH2)q E2 

—E1(\CHZ)P (CHZ),'. 
(CHZW 

p I 0 to 3 
q I 0 to 4 
q’ I 0 to 4 
r' I 0 to 4 
r" I 0 to 4 

q+q'+r'+r":2tO7 

[0227] In another embodiment of the present invention, for 
compound of Formula (1) herein, the X term may also be the 
X moiety as disclosed in WO 2004/073628, published Sep 
tember 2004, Boehm et al., Whose disclosure is incorporated 
by reference herein. 

[0228] The term “halo” or “halogens” is used herein to 
mean the halogens, chloro, ?uoro, bromo and iodo. 

[0229] As used herein, the term “alkyl” refers to straight or 
branched hydrocarbon chains containing the speci?ed num 
ber of carbon atoms. For example, C l_6alkyl means a straight 
or branched alkyl containing at least 1, and at most 6, carbon 
atoms. Examples of “alkyl” as used herein include, but are not 
limited to, methyl, ethyl, n-propyl, n-butyl, n-pentyl, isobu 
tyl, isopropyl, sec-butyl, tert-butyl or t-butyl and hexyl and 
the like. 

[0230] As used herein, the term “alkenyl” refers to straight 
or branched hydrocarbon chains containing the speci?ed 
number of carbon atoms and containing at least one double 
bond. For example, C2_6alkenyl means a straight or branched 
alkenyl containing at least 2, and at most 6, carbon atoms and 
containing at least one double bond. Examples of “alkenyl” as 
used herein include, but are not limited to ethenyl, 2-prope 
nyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl 
2-butenyl, 3-methylbut-2 -enyl, 3-hexenyl, l,l-dimethylbut 
2-enyl and the like. 
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[0231] As used herein, the term “alkoxy” refers to straight 
or branched chain alkoxy groups containing the speci?ed 
number of carbon atoms. For example, Cl_6alkoxy means a 
straight or branched alkoxy containing at least 1, and at most 
6, carbon 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-l-oxy, 2-meth 
ylprop-2-oxy, pentoxy and hexyloxy. 
[0232] As used herein, the term “cycloalkyl” refers to 
cyclic radicals, such as a non-aromatic hydrocarbon ring con 
taining a speci?ed 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 cycloheptyl and the like. 
[0233] The term “cycloalkenyl” is used herein to mean 
cyclic radicals, such as a non-aromatic hydrocarbon ring con 
taining a speci?ed 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. 
[0234] 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, l-propenyl, 2-propenyl, 2-methyl 
l-propenyl, l-butenyl, 2-butenyl and the like. 
[0235] The term “aryl” is used herein to mean phenyl, 
naphthyl, and indene. 
[0236] The terms “heteroaryl ring”, “heteroaryl moiety”, 
and “heteroaryl” are used herein to mean a monocyclic ?ve 
to seven-membered unsaturated hydrocarbon ring containing 
at least one heteroatom selected from oxygen, nitrogen and 
sulfur. Examples of heteroaryl rings include, but are not lim 
ited to, furyl, pyranyl, thienyl, pyrrolyl, oxaZolyl, thiaZolyl, 
isoxaZolyl, isothiaZolyl, imidaZolyl, pyraZolyl, oxadiaZolyl, 
oxathiadiaZolyl, triaZolyl, tetraZolyl, thiadiaZolyl, pyridyl, 
pyridaZinyl, pyrimidinyl, pyraZinyl, triaZinyl, and uracil. The 
terms “heteroaryl ring”, “heteroaryl moiety”, and “het 
eroaryl” shall also used herein to refer to fused aromatic rings 
comprising at least one heteroatom selected from oxygen, 
nitrogen and sulfur. Each of the fused rings may contain ?ve 
or six ring atoms. Examples of fused aromatic rings include, 
but are not limited to, indolyl, isoindolyl, indaZolyl, indoliZ 
inyl, aZaindolyl, benZoxaZolyl, benZimidaZolyl, benZothiaZ 
olyl, benZofuranyl, benZothiophenyl, quinolyl, isoquinolyl, 
quinaZolinyl, quinoxalinyl, naphthyridinyl, cinnolinyl, puri 
nyl, and phthalaZinyl. 
[0237] The terms “heterocyclic rings”, “heterocyclic moi 
eties”, and “heterocyclyl” is used herein to mean a monocy 
clic three- to seven-membered saturated or non-aromatic, 
unsaturated hydrocarbon ring containing at least one heteroa 
tom selected from nitrogen, oxygen, sulphur or oxidiZed sul 
phur moieties, such as 8(0),", and m is 0 or an integer having 
a value of l or 2. The terms “heterocyclic rings”, “heterocy 
clic 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 heterocyclyl groups include, but are not limited 
to, the saturated or partially saturated versions of the het 
eroaryl moieties as de?ned above, such as tetrahydropyrrole, 
tetrahydropyran, tetrahydrofuran, tetrahydrothiophene (in 
cluding oxidiZed versions of the sulfur moiety), aZepine, 
diaZepine, aZiridinyl, pyrrolinyl, pyrrolidinyl, 2-oxo- l -pyrro 
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lidinyl, 3-oxo-l -pyrrolidinyl, l,3-benZdioxol-5-yl, imida 
Zolinyl, imidaZolidinyl, indolinyl, pyraZolinyl, pyraZolidinyl, 
piperidinyl, piperaZinyl, morpholino and thiomorpholino (in 
cluding oxidized versions of the sulfur moiety). 
[0238] The term “arylalkyl” or “heteroarylalkyl” or “het 
erocyclicalkyl” is used herein to mean a C1_4 alkyl (as de?ned 
above) attached to an aryl, heteroaryl or heterocyclic moiety 
(as also de?ned above) unless otherWise indicated. 
[0239] The term “sul?nyl” is used herein to mean the oxide 
S(O) of the corresponding sul?de, the term “thio” refers to the 
sul?de, and the term “sulfonyl” refers to the fully oxidized 
S(O)2 moiety. 
[0240] The term “aroyl” is used herein to mean C(O)Ar, 
Wherein Ar is as phenyl, naphthyl, or aryl alkyl derivative 
such as de?ned above, such group include but are not limited 
to benZyl and phenethyl. 
[0241] The term “alkanoyl” is used herein to mean C(O) 
C 1_ 10 alkyl Wherein the alkyl is as de?ned above. 

[0242] As used herein, the term “optionally” means that the 
subsequently described event(s) may or may not occur, and 
includes both event(s) Which occur and events that do not 
occur. 

[0243] As used herein, the term “substituted” refers to sub 
stitution With the named sub stituent or sub stituents, multiple 
degrees of substitution being alloWed unless otherWise stated. 
[0244] As used herein, “optionally substituted” unless spe 
ci?cally de?ned shall mean such groups as halogen, such as 

?uorine, chlorine, bromine or iodine; hydroxy; hydroxy sub 
stituted C l_1Oalkyl; C MO alkoxy, such as methoxy or ethoxy; 
halosubstituted C 1_ [0 alkoxy; S(O)m alkyl, such as methyl 
thio, methylsul?nyl or methyl sulfonyl; a ketone (4C(O)), or 
an aldehyde (iC(O)R6,), such as C(O)C1O alkyl or C(O)aryl, 
wherein R6’ is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, hetero 
cyclyl, heterocyclyl C 1_ l0alkyl, aryl, arylC1_l0 alkyl, het 
eroaryl or heteroaryl Cl_1O alkyl (and Wherein the R6’ moi 
eties, excluding hydrogen, may themselves be optionally 
substituted 1 or 2 times, independently by halogen; hydroxy; 
hydroxy substituted alkyl; C1_4 alkoxy; S(O)mCl_4 alkyl; 
amino, mono & di-substituted C l_4 alkyl amino; C l_4 alkyl, or 

CF3); C(O)OR6,; NR4vRl4v, wherein R4’ and R14, are each 
independently hydrogen or C 1 _4 alkyl, such as amino or mono 

or -disubstituted C 1_ 4 alkyl or Wherein the R4Rl4, can cycliZe 
together With the nitrogen to Which they are attached to form 
a 5 to 7 membered ring Which optionally contains an addi 
tional heteroatom selected from O/N/S; Cl_1O alkyl, C3_7cy 
cloalkyl, or C3_7cycloalkyl Cl_1O alkyl group, such as methyl, 
ethyl, propyl, isopropyl, t-butyl, etc. or cyclopropyl methyl; 
halosubstituted Cl_1O alkyl, such CF2CF2H, or CF3; an 
optionally substituted aryl, such as phenyl, or an optionally 
substituted arylalkyl, such as benZyl 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 
Cl_4 alkyl amino; Cl_4 alkyl, or CF3. 
[0245] As used herein, the term “pharmaceutically accept 
able” means a compound Which is suitable for pharmaceuti 
cal use. Salts and solvates of compounds of the invention 
Which are suitable for use in medicine are those Wherein the 

counterion or associated solvent is pharmaceutically accept 
able. HoWever, salts and solvates having non-pharmaceuti 
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cally 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. 

[0246] As used herein, the term “pharmaceutically accept 
able derivative”, means any pharmaceutically acceptable salt, 
solvate or prodrug e.g. ester, of a compound of the invention, 
Which upon administration to the recipient is capable of pro 
viding (directly or indirectly) a compound of the invention, or 
an active metabolite or residue thereof. Such derivatives are 

recogniZable to those skilled in the art, Without undue experi 
mentation. Nevertheless, reference is made to the teaching of 
Burger’s Medicinal Chemistry and Drug Discovery, 5”’ Edi 
tion, Vol 1: Principles and Practice, Which is incorporated 
herein by reference to the extent of teaching such derivatives. 
In one embodiment of the present invention the pharmaceu 
tically acceptable derivatives are salts, solvates, esters, car 
bamates and phosphate esters. In another embodiment phar 
maceutically acceptable derivatives are salts, solvates and 
esters. In yet another embodiment, pharmaceutically accept 
able derivatives are salts and esters, in particular salts. 

[0247] Suitable pharmaceutically acceptable salts are Well 
knoWn to those skilled in the art and include basic salts of 
inorganic and organic acids, such as hydrochloric acid, 
hydrobromic acid, sulphuric acid, phosphoric acid, methane 
sulphonic acid, ethane sulphonic acid, acetic acid, malic acid, 
tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benZoic acid, salicylic acid, phe 
nylacetic acid and mandelic acid. 
[0248] The compounds of the present invention may be in 
the form of and/or may be administered as a pharmaceutically 
acceptable salt. For a revieW on suitable salts see Berge et al., 
J. Pharm. Sci., 1977,66, 1-19. 
[0249] Typically, a pharmaceutical acceptable salt may be 
readily prepared by using a desired acid or base as appropri 
ate. The salt may precipitate from solution and be collected by 
?ltration or may be recovered by evaporation of the solvent. 

[0250] Pharmaceutically acceptable salts of compounds of 
Formula (I) may suitably be formed With a pharmaceutically 
acceptable cation, for instance, if a substituent group com 
prises a carboxy moiety. Suitable pharmaceutically accept 
able cations are Well knoWn to those skilled in the art and 
include alkaline, alkaline earth, ammonium and quaternary 
ammonium cations. 

[0251] Those skilled in the art of organic chemistry Will 
appreciate that many organic compounds can form com 
plexes With solvents in Which they are reacted or from Which 
they are precipitated or crystallized. These complexes are 
knoWn as “solvates”. As used herein, the term “solvate” refers 
to a complex of variable stoichiometry formed by a solute (in 
this invention, a compound of formula (I) or a salt thereof) and 
a solvent. Such solvents for the purpose of the invention may 
not interfere With the biological activity of the solute. 
Examples of suitable solvents include Water, methanol, etha 
nol and acetic acid. Preferably the solvent used is a pharma 
ceutically acceptable solvent. Examples of suitable pharma 
ceutically acceptable solvents include Water, ethanol and 
acetic acid. Most preferably the solvent used is Water. A 
complex With Water is knoWn as a “hydrate”. Solvates of the 
compound of the invention are Within the scope of the inven 
tion. 
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[0252] Compounds of Formula (II) are represented by the 
structure: 

(11) 

(Ha) 

Wherein 

[0253] 
[0254] 
[0255] 
[0256] 

G1 is CH2 or NH: 
G2 is CH or nitrogen; 

Rx is chloro, bromo, iodo, or OiS(O)2CF3; 
Rg is a Cl_1O alkyl; 

[0257] m is 0, or an integer having a Value of l, or 2; 
[0258] R3 is a Cl_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl 

C1_1O alkyl, aryl, arylC1_l0 alkyl, heteroaryl, heteroarylCl_ 
10 alkyl, heterocyclic or a heterocyclylCl_ 10 alkyl moiety, 
and Wherein each of these moieties may be optionally 
substituted. 

[0259] The optional substituents for the R3 moiety are as 
de?ned herein for compounds of Formula (I). 
[0260] In one embodiment of the invention, Rx is chloro. In 
another embodiment, Rg is methyl. In a further embodiment, 
m is 0. In another embodiment m is l, and R3 is an optionally 
substituted phenyl (as de?ned in Formula (I)). 
[0261] In another embodiment, m is 0, Rg is methyl, Rx is 
chloro and R3 is an optionally substituted phenyl (as de?ned 
in Formula (I)). 
[0262] Compounds of Formula (III) are represented by the 
structure: 

(III) 

I“ 
C5 C4 

61/ I “r C7 /C2 
0% \Ns N/ \x or 

| 
R3 

(IIIa) 

TX 
C5 C4 

G6 I “i C7 /C2 
0% \Ns N/ \x 

| 
R3 
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Wherein 

[0263] 
[0264] 

G1 is CH2 or NH: 
G2 is CH or nitrogen; 

[0265] Rx is chloro, bromo, iodo, or OiS(O)2CF3: 

[0267] X1 is N(Rll), 0, 8(0),", or CRIOR2O; 

[0269] R, and Rq' are independently selected at each occur 
rence from hydrogen, C1_ 10 alkyl, C3_7cycloalkyl, C3_7cy 
cloalkylC1_lOalkyl, C5_7 cycloalkenyl, C5_7 cycloalkenyl 
C MO alkyl, aryl, arylC1O alkyl, heteroaryl, heteroarylCl_l0 
alkyl, heterocyclic, or a heterocyclylCl_1O alkyl moiety, 
Wherein all of the moieties, excluding hydrogen, are 
optionally substituted, or R, and Rq' together With the 
nitrogen to Which they are attached form a 5 to 7 membered 
optionally substituted ring, Which ring may contain an 
additional heteroatom selected from oxygen, nitrogen or 
sulfur; 

[0270] R2 is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkylalkyl, aryl, arylCHO-alkyl, heteroaryl, het 
eroarylC1_lO-alkyl, heterocyclic, or a heterocyclylCl_l0 
alkyl moiety, and Wherein each of these moieties, exclud 
ing hydrogen, may be optionally substituted; or R2 is the 

cycloalkylalkyl, aryl, arylCl_lO-alkyl, heteroaryl, het 
eroarylCl_1O alkyl, heterocyclic, or a heterocyclylCl_1O alkyl 
moiety, and Wherein each of these moieties, excluding hydro 
gen, may be optionally substituted; 
[0272] R2,, is hydrogen, Cl_l0 alkyl, C3_7 cycloalkyl, C3_7 

cycloalkylalkyl, aryl, arylCHO-alkyl, heteroaryl, het 
eroarylC1_lO-alkyl, heterocyclic, or a heterocyclylCl_ 10 
alkyl moiety, and Wherein these moieties, excluding hydro 
gen, may be optionally substituted; or 
[0273] Wherein R2,, is the moiety (CR1OR2O),Xl 

[0274] Al is an optionally substituted Cl_1O alkyl, hetero 
cyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl 
Cl_l0 alkyl, aryl, or arylCl_1O alkyl; 

[0275] A2 is an optionally substituted Cl_1O alkyl, hetero 
cyclic, heterocyclic Cl_1O alkyl, heteroaryl, heteroaryl 
Cl_l0 alkyl, aryl, or arylCl_1O alkyl; 

[0276] A3 is hydrogen or is an optionally substituted Cl_1O 
alkyl; 

[0277] R3 is a Cl_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl 
C1_ 10 alkyl, aryl, aryl Cl_1O alkyl, heteroaryl, heteroarylCl_ 
10 alkyl, heterocyclic or a heterocyclylCl_1O alkyl moiety, 
and Wherein each of these moieties may be optionally 
substituted; 

[0278] R4 and R14 are each independently selected from 
hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 cycloalkylC1_ 
4alkyl, aryl, aryl-Cl_l4 alkyl, heterocyclic, heterocylic C 1_ 4 
alkyl, heteroaryl or a heteroaryl C1_4 alkyl moiety, and 
Wherein each of these moieties, excluding hydrogen, may 
be optionally substituted; or the R4 and R14 together With 
the nitrogen Which they are attached form an optionally 
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substituted heterocyclic ring of 4 to 7 members, Which ring 
optionally contains an additional heteroatom selected from 
oxygen, sulfur or nitrogen; 

[0279] R9’ is independently selected at each occurrence 
from hydrogen, or C l_4 alkyl; 

[0280] R10 and R20 are independently selected from hydro 
gen or C l_4alkyl; 

[0281] R10, is independently selected at each occurrence 
from hydrogen or C 1_ 4alkyl; 

[0282] R11 is independently selected from hydrogen or 
C1-4a1ky1; 

[0283] n' is independently selected at each occurrence from 
0 or an integer having a value of l to 10; 

[0284] m is independently selected at each occurrence from 
0 or an integer having a value of l or 2; 

[0285] q is 0 or an integer having a value of l to 10; 
[0286] q' is 0, or an integer having a value of l to 6; or 
[0287] t is an integer having a value of 2 to 6. 
[0288] Suitably, RX is chloro, bromo, iodo, or OiS(O) 
2CF3. In an embodiment of the invention, RX is chloro. 
[0289] The X term moieties and their substituent groups, 
etc. are as de?ned herein for compounds of Formula (I). 
[0290] Compounds of Formula (IV) are represented by the 
structure: 

(IV) 
R1 

| 
C5 C4 

Gi/ I QT 
C C 

0% 7\N8 N 2\S(O)mRg or 
| 
R3 

(IVa) 
R1 

| 

G2¢C5 I C4§N 
I | 
C C 

0% 7\N8 N 2\S(O)mRg 
| 
R3 

Wherein 
[0291] G1 is CH2 or NH: 
[0292] G2 is CH or nitrogen; 
[0293] R1 is R1 is an aryl, aryl C2_1O alkyl, heteroaryl, het 

eroaryl C2_1O alkyl; aryl C2_1O alkenyl, arylC2_l0 alkynyl, 
heteroaryl C2_1O alkenyl, heteroaryl C2_1O alkynyl, 
C2_1Oalkenyl, or C2_1O alkynyl moiety, Which moieties may 
be optionally substituted; 

[0294] Rg is an optionally substituted C10 alkyl; 
[0295] m is 0 or an integer having the value of l or 2; 
[0296] R3 is a C10 alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl 

C10 alkyl, aryl, arylC1O alkyl, heteroaryl, heteroarylCl_l0 
alkyl, heterocyclic or a heterocyclylC1_1O alkyl moiety, and 
Wherein each of these moieties may be optionally substi 
tuted. 

[0297] Suitably R1 and R3 are substituted as de?ned herein 
for compounds of Formula (I). In one embodiment, R1 is an 
optionally substituted aryl or heteroaryl ring, preferably and 
optionally substituted aryl. 
[0298] In another embodiment Rg is methyl. In a further 
embodiment, m is 0 or 2. 
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[0299] Compounds of Formula (V) are represented by the 
formula: 

(V) 
O Ry 

H l \ N 

)\ Cl N T 
Rg 

Wherein 

[0300] Ry is chloro, bromo, iodo, OiS(O)2CF3; and 
[0301] Rg is a Cl_1O alkyl. 
[0302] In one embodiment of the invention, Ry is bromo, 
iodo, or OiS(O)2CF3. 
[0303] In another embodiment of the invention, Rg is 
methyl. 
[0304] The general preparation of analogs around the 
pyrido[2,3-d]pyrimidin-7-one template is shoWn in the 
Schemes, Schemes l 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 groups as described herein. 
[0305] The synthesis described herein, Schemes l to 4, start 
With a 4,6-Ry substituted-2-methylsulfanyl-pyrimidine-5 
carboxaldehyde (1), such as described in Formula (V). Treat 
ment of 1, Scheme 1, With an optionally substituted aniline in 
the presence of an ole?n forming agent, such as bis(2,2,2 
tri?uoroethyl)-(methoxycarbonylmethyl)-phosphonate or an 
acylating agent, such as acetic acid anhydride affords the 
pyrido[2,3-d]pyrimidin-7-one, 2. Oxidation of 2 With a per 
acid, such as 3-chloroperoXybenZoic acid (m-CPBA) yields 
compound 3. This is folloWed by substitution of 3 in C2 
position With a suitable X moiety as described in Formula (I) 
herein. In this scheme, substitution of the C2 position is 
demonstrated With serinol to furnish compound 4. Palladium 
(0) mediated Suzuki cross-coupling affords compound 5. 
Other cross coupling reactions knoWn in the art may also be 
suitable for use herein. 

Scheme 1: Route 1 

0 01 

H \ N I MeOCOCH2PO(OCH2CF3)2 
Et N, THF, R NH A 3 3 2 

01 N s 
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-continued 

[0306] In Routes 1 & 3; Schemes 1 & 3, Compound 1 to 
Compound 2, While the ole?n forming reagent Bis(2,2,2 
tri?uoroethyl)(methoxycarbonylmethyl)phosphonate is 
used, alternative cyclization reagents, include, but are not 
limited to Bis(2,2,2-tri?uoroethyl)-(ethoxycarbonylmethyl) 
phosphonate, Bis(2,2,2-tri?uoroethyl)-(isopropoxycarbon 
ylmethyl)phosphonate, (Diethoxy-phosphoryl)-acetic acid 
methyl ester, (Diisopropoxy-phosphoryl)-acetic acid methyl 
ester, (Diphenyloxy-phosphoryl)-acetic acid methyl ester, 
(Diethoxy-phosphoryl)-acetic acid ethyl ester, (Diisopro 
poxy-phosphoryl)-acetic acid ethyl ester, or (Diphenyloxy 
phosphoryl)-acetic acid ethyl ester. 
[0307] While this reaction as shoWn in Scheme 1 and 
Scheme 3 uses triethylamine as a base, suitable alternative 
bases can include, but are not limited to pyridine, diisopropyl 
ethyl amine, or pyrrolidone, or combinations thereof. 
[0308] Further, While the reaction scheme as shoWn in 
Scheme 1 and Scheme 3 utilizes tetrahydrofuran as a solvent, 
it is recognized that suitable alternative organic solvents can 
be used. Such solvents include, but are not limited to chloro 
form, methylene chloride, acetonitrile, toluene, DMF, or 
n-methylpyrrolidine, or combinations thereof. 
[0309] The reaction temperature of this particular step in 
the reaction scheme can be varied from room temperature to 
>100o C., i.e. re?ux temperature of the solvent. Alternatively, 
this reaction process step may be performed under suitable 
microWave conditions. 
[0310] 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. 
[0311] 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 solvents can be 
used. Such solvents include, but are not limited to tetrahydro 
furan, methylene chloride, acetonitrile, toluene, DMF, n-me 
thylpyrrolidine, or dioxane, or combinations thereof. 
[0312] The reaction temperature of this particular step in 
the reaction scheme can be varied from room temperature to 
>100o C., i.e. re?ux temperature of the solvent. Alternatively, 
this reaction process step may be performed under suitable 
microWave conditions. 
[0313] In Routes 1 & 2; Schemes 1 & 2, Compound 2 to 
Compound 3, or for Routes 3 & 4, Schemes 3 & 4, Compound 
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6 to Compound 7, While the oxidizing reagent 3-chloroper 
oxybenzoic acid (m-cPBA) is used, alternative reagents, 
include but are not limited to hydrogen peroxide, sodium 
periodinate, potassium periodinate, Oxone, OsO4, catalytic 
tertiary amine N-oxide, peracids, such as aryl peracids, i.e. 
perbenzoic and the aforementioned m-cPBA, or alkylperac 
ids, as such peracetic acid andpertri?uoroacetic acid, oxygen, 
ozone, organic peroxides, peroxide (H2O2), and inorganic 
peroxides, potassium and zinc permanganate, potassium per 
sulfate. It is recognized that the peroxide agents can be used 
in combination With sodium tungstate, acetic acid or sodium 
hyperchlorite. 
[0314] 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. 
[0315] This reaction step, While demonstrated in the sche 
matics With methylene chloride as the solvent, may use alter 
native organic solvents other than primary amines or alcohols 
Which include, but are not limited to chloroform, acetone, 
DMF, THF, acetonitrile, dioxane, or DMSO, or combinations 
thereof. This reaction step may be conducted at about 0° C. to 
room temperature. 
[0316] In Routes 1 & 2; Schemes 1 & 2, Compound 3 to 
Compound 4, or for Route 3 & 4, Schemes 3 & 4, Compound 
7 to Compound 5, the reaction solvent of DMF may altema 
tively be replaced With other suitable anhydrous organic sol 
vents, Which does not contain a nucleophile, Which include 
but are not limited to THF, methylene chloride, acetone, 
acetonitrile, toluene, chloroform, n-methyl-pyrrolidine, or 
dioxane, or combinations thereof. 
[0317] This temperature step may be conducted at room 
temperature to >100o C., i.e. re?ux temperature of the sol 
vent. Alternatively, this reaction process step may be per 
formed under suitable microWave conditions. 
[0318] In Routes 1 & 2, Schemes 1 & 2, Compound 4 to 
Compound 5, or for Routes 3-4, Schemes 3-4, Compound 2 to 
Compound 6 Wherein Compound 2 or 4 are coupled to aryl 
boronic acids, heteroarylboronic acids or the corresponding 
boronic acid esters under standard Suzuki coupling condi 
tions. These reaction conditions utilize a palladium catalyst, 
such as tetrakis(triphenylphosphine)palladium (0), Which has 
been shoWn to provide good yields of either compound 5 or 6. 
The reaction conditions may be from room temperature to 
about 2500 C., by heating in an oil bath, or With microWave 
irradiation. If desired, these Suzuki coupling reactions may 
be run under microWave conditions. 
[0319] The aryl or heteroaryl boronic acid or ester interme 
diates can be synthesized either by the palladium catalyzed 
coupling of an aryl halide and 4,4,4',4',5,5,5',5'-octamethyl 
2,2'-bi-1,3,2-dioxaborolane or the transmetalation of an aryl 
halide With a Grignard reagent, e.g., isopropylmagnesium 
bromide folloWed by a trialkylborate (e.g., triethylborate) in a 
suitable solvent like THF. 
[0320] Alternatively, the coupling reaction of 2 or 4 may be 
performed utilizing aryl or heteroaryl organozinc, organo 
copper, organotin, or other organometallic reagents knoWn to 
afford cross-coupling products such as 5 or 6 [See for 
example: Solberg, 1.; Undheim, K. Acta Chemica Scandina 
via 1989, 62-68, Whose disclosure is incorporated by refer 
ence herein]. 
[0321] Using the reaction procedures described in the 
aforementioned WO 02/059083, it has been found that com 
pounds of Formula (III) as described herein, Were unable to be 
synthesized folloWing those procedures. The present inven 
tion provides for an alternative method to synthesize com 
pounds of Formula (I) having differing Rl substituents on the 
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C4 position of the pyrido[2,3-d]pyrimidin-7-one pharma 
cophore. These substituents may be introduced to this posi 
tion after the pyrido[2,3-d]pyrimide-7-one pharmacophore is 
substituted With functional groups at the C2 and N8 position. 
This particular substitution has not previously been available 
using the reaction conditions as set forth in WO 02/059083. 
[0322] While it is possible to produce individual com 
pounds using the process illustrated herein, a bene?t for these 
reaction pathWays lies in its ability to optimize leads and to 
make arrays for combinatorial chemistry, With various R1, R2, 
and R3 substituents. 
[0323] Another aspect of the invention is a process to make 
compounds of Formula (I) as de?ned herein, Which com 
prises reacting a compound of Formula (III), as de?ned herein 
With a coupling agent selected from an arylboronic acid, or a 
heteroarylboronic acid or their corresponding boronic acid 
esters, With a suitable palladium catalyst to yield a compound 
of Formula (I). This coupling process takes place under stan 
dard Suzuki conditions. 
[0324] Suitably the arylboronic acids, heteroarylboronic 
acids, or their corresponding boronic acid esters are Rl-bo 
ronic acid or an Rl-boronic acid ester; e.g. RIB(OH)2, RIB 
(O4Cl_4 alkyl)2, or 

o 
/ (CR10R20)r 

[0325] Wherein R1, R10, and R20 is as de?ned for com 
pounds of Formula (1) herein; and r is an integer having a 
value of 2 to 6. 
[0326] The coupling conditions include the use of appro 
priate solvents. These solvents include, but are not limited to 
dioxane, THF, DMF, DMSO, NMP, acetone, Water, or a com 
bination or a mixture thereof. Preferably, the solvent is THF/ 
H2O, or dioxane/H2O. 
[0327] The coupling conditions also include the presence 
of catalytic amount of catalysts and these catalysts include, 
but not limited to tetrakis(triphenylpho sphine)-palladium (0), 
PdCl2, Pd(OAc)2, (CH3CN)2PdCl2, Pd(dppf)2, or [l,l'-bis 
(diphenylpho sphino)-ferrocene] -dichloropalladium(ll). 
[0328] The coupling reaction may or may not require the 
presence of a base. Suitable bases include, but are not limited 
to NaHCO3, KHCO3, Na2CO3, K2CO3, KOAc or combina 
tion or mixture thereof. Preferably, the base is K2CO3 and 
KOAc. 
[0329] The coupling reaction may or may not require heat 
ing. The heating can be carried out With a regular oil bath or 
microWave irrediations and the temperature can be varied 
from room temperature to >100o C., i.e. re?ux temperature of 
the solvent. The coupling reaction may or may not require a 
sealed reaction vessal and the internal pressure can be varied 
from one atmosphere to 100 atmospheres. 
[0330] The aryl or heteroaryl boronic acid or ester interme 
diates containing the R1 moiety, used in the SuZuki coupling 
reactions may or may not be commercially available and they 
can be prepared by utiliZing proper methods in the literature 
knoWn to those With appropriate training. Examples of these 
methods include, but not limited to palladium catalyZed cou 
pling ofan aryl halide and 4,4,4',4',5,5,5',5'-octamethyl-2,2' 
bi-l,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. These solvents include, but not limited to 
CH2Cl2, chloroform, CH3CN, benZene, THF, hexane, ethyl 
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ether, tert-butyl methyl ether, DMSO, DMF, toluene, n-me 
thyl-pyrrolidine, dioxane. The reaction temperature can be 
varied from —78° C. to >100o C., i.e. re?ux temperature of the 
solvent. Alternatively, this reaction process step may or may 
not be performed under suitable microWave irradiation con 
ditions. This reaction may or may not require a sealed reaction 
vessal and the internal pressure can be varied from one atmo 
sphere to 100 atmospheres. 
[0331] One embodiment of the invention are the arylbo 
ronic acids and esters Which are generically referred to as 

RlB(OH)2, RIB(O%I_4 alkyl)2, or 

/ (CR10R20)r 
Rl— B \O/ 

Wherein 

[0332] R10 and R20 are independently selected from hydro 
gen or Cl_4 alkyl; 
[0333] r is an integer having a value of 2 to 6; 
[0334] R1 is an optionally substituted phenyl, as de?ned 
according to Formula (I). 
[0335] Suitably, the phenyl ring is substituted by one or 
more times independently at each occurrence by halogen, 
C1_4 alkyl, halo-substituted-Cl_4 alkyl, cyano, nitro, 

Wherein 

[0336] Ra’ is C1_4 alkyl, halo-substituted Cl_4 alkyl, C2_4 
alkenyl, C2_4 alkynyl, C3_7 cycloalkyl, C5_7 cycloalkenyl, 
aryl, arylCl_4 alkyl, heteroaryl, heteroarylC1_4 alkyl, het 
erocyclyl, heterocyclylCl_4 alkyl, (CRlOR2O)vOR7, 
(CRlOR2O)vS(O)mR7$ (CR10R20)V N(R10')S(O)2R7> or 
(CRIOR2O)VNR4RI4; and Wherein the aryl, arylalkyl, het 
eroaryl, heteroaryl alkyl may be optionally substituted; 

[0337] Rb is hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, C3_7 
cycloalkylCl_1O alkyl, aryl, aryl C l_1Oalkyl, heteroaryl, het 
eroarylCl_ 10 alkyl, heterocyclic, or a heterocyclylCl_ 10 
alkyl moiety, Which moieties excluding hydrogen, may all 
be optionally substituted; 

[0338] Rd and Rd, are each independently selected from 
hydrogen, C1_4 alkyl, C3_5 cycloalkyl, C3_5 cycloalkylC1_ 
4alkyl, or the Rd and Rd’ together With the nitrogen Which 
they are attached form an optionally substituted heterocy 
clic ring of 5 to 6 members, Which ring optionally contains 
an additional heteroatom selected from oxygen, sulfur or 
NR9‘, and Wherein the Rd and Rd’ moieties Which are C l_4 
alkyl, C3_6cycloalkyl, C3_6cycloalkylCl_4 alkyl, and the R4 
and R14 cycliZed ring are optionally substituted; 

[0339] R7 is Cl_6alkyl, aryl, arylCl_6alkyl, heterocyclic, 
heterocyclylCl_6 alkyl, heteroaryl, or heteroarylCl_6alkyl; 
and Wherein each of these moieties may be optionally 
substituted; 

[0340] R8 is independently selected at each occurrence 
from hydrogen, C1_4 alkyl, halo-substituted C1_4 alkyl, C2_4 
alkenyl, C2_4 alkynyl, C3_7 cycloalkyl, C3_7 cycloalkyl C 1_ 4 
alkyl, C5_7 cycloalkenyl, C5_7cycloalkenyl C1_4 alkyl, aryl, 
arylCl_4 alkyl, heteroaryl, heteroarylCl_4 alkyl, heterocy 
clyl, or a heterocyclylCl_4 alkyl moiety, and Wherein these 
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moieties, excluding hydrogen, may be optionally substi 
tuted independently at each occurrence; 

[0341] R9! is independently selected at each occurrence 
from hydrogen, or C l_4 alkyl; 

[0342] m is independently selected at each occurrence from 
0 or an integer having a value of l or 2; 

[0343] V is independently selected at each occurrence from 
0, or an integer having a value of l to 2. 

[0344] v' is independently selected at each occurrence from 
0 or an integer having a value of l or 2; 

[0345] R4 and R14 are each independently selected at each 
occurrence from hydrogen, Cl_1O alkyl, C3_7 cycloalkyl, 
C3_7 cycloalkylCl_4alkyl, aryl, aryl-Cl_4 alkyl, heterocy 
clic, heterocyclic Cl_4 alkyl, heteroaryl or heteroaryl Cl_4 
alkyl; or the R4 and R14 together With the nitrogen Which 
they are attached form an unsubstituted or substituted het 
erocyclic ring of 4 to 7 members, Which ring optionally 
contains an additional heteroatom selected from oxygen, 
sulfur or nitrogen; and Wherein all of these moieties, 
excluding hydrogen, are optionally substituted; 

[0346] R4’ and R14, are each independently selected at each 
occurrence from hydrogen or C 1_ 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; 

[0347] R5 is independently selected at each occurrence 
from hydrogen, C1_4 alkyl, C2_4 alkenyl, C2_4 alkynyl or 
NR4lRl4v, excluding the moieties SR5 being SNR4VRI4V, 
S(O)2R5 being SOZH and S(O)R5 being SOH; 

[0348] R10 and R20 are independently selected at each 
occurrence from hydrogen or C l_4 alkyl; 

[0349] R10, is independently selected at each occurrence 
from hydrogen or C1_4 alkyl; 

[0350] R11 is independently selected at each occurrence 
from hydrogen, or C l_4 alkyl; 

[0351] R12 is independently selected at each occurrence 
from hydrogen, C1_4 alkyl, halo-substituted C1_4 alkyl, C2_4 
alkenyl, C2_4 alkynyl, C3_7 cycloalkyl, C3_7 cycloalkyl Cl_4 
alkyl, C5_7 cycloalkenyl, C5_7cycloalkenyl C1_4 alkyl, aryl, 
arylCl_4 alkyl, heteroaryl, heteroarylCl_4 alkyl, heterocy 
clyl, or heterocyclylC 1 _4 alkyl, and Wherein these moieties, 
excluding hydrogen, may be optionally substituted; and 

[0352] R13 is independently selected at each occurrence 
from hydrogen, C1_4 alkyl, halo-substituted C1_4 alkyl, C2_4 
alkenyl, C2_4 alkynyl, C3_7 cycloalkyl, C3_7cycloalkylCl_4 
alkyl, C5_7 cycloalkenyl, C5_7cycloalkenyl C1_4 alkyl, aryl, 
arylCl_4 alkyl, heteroaryl, heteroarylC1_4 alkyl, heterocy 
clyl, or a heterocyclylCl_4 alkyl moiety, and Wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted. 

[0353] In one embodiment, the phenyl ring is substituted by 

and optionally another substituent (Rl ,)g, and g is l or 2. Rb is 
suitably as de?ned in Formula (I) herein. Suitably, R1, is 
independently selected at each occurrence from halogen, C 1_ 4 
alkyl, halo-substituted-Cl_4 alkyl, cyano, nitro, (CRIOR2O)V' 

(CRlOR2O)vOR13. Preferably R1, is independently selected at 
each occurrence from C1_4 alkyl, such as methyl, or halogen, 
such as ?uorine or chlorine or bromine, or halo-substituted 
C1_4 alkyl, such as CF3. 
[0354] In one embodiment, the C(Z)N(R1O,)(CRlOR2O)vRb, 
is substituted on the phenyl ring in the 4-position or the 
5-position, preferably the 5-position. If an R1, moiety is 
present, it is preferably in the 2-position, and R1, is indepen 
dently selected at each occurrence from Cl_4 alkyl, such as 
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methyl, or halogen, such as ?uorine or chlorine or bromine. 
Preferably the aryl is 4-methyl-N-l,3-thiaZol-2-ylbenZa 
mide, N-(4-?uorophenyl)-4-methylbenZamide, or 4-methyl 
N-propylbenZamide. 
In another embodiment the phenyl ring is substituted one or 
more times, preferably 1 to 4 times by R1, and R1’ is indepen 
dently selected at each occurrence from halogen, Cl_4 alkyl, 
halo-substituted-Cl_4 alkyl, cyano, nitro, (CR1OR2O)v'NRdRd', 
(CR10R20)vC(O)R12> SR5’ S(O)R5s S(O)2R5> or (CRIOR2O) 
VORB. 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 ?uorine or chlorine or bromine, or halo 
substituted-Cl_4 alkyl, such as CF3. Preferably, the aryl is 
phenyl, 2-methyl-4-?uorophenyl, 2-methylphenyl, 2-chlo 
rophenyl, 2-?uorophenyl, or 2-methyl-3-?uorophenyl. 
[0355] Another aspect of the invention is another process to 
make compounds of Formula (I) as de?ned herein, Which 
comprises reacting a compound of Formula (III), as de?ned 
herein utiliZing aryl or heteroaryl organoZinc, organocopper, 
organotin, or other organometallic reagents knoWn in the art 
to afford a cross-coupling product of the desired R1 moiety in 
the C4 position of the template yielding a compound of For 
mula (I). 
[0356] This coupling reaction may be performed utiliZing 
aryl or heteroaryl organoZinc (e.g., RliZnBr, RliZnCl, 
RliZniRl), organocopper [e.g., (Rl)24CuLi], organotin 
(e.g., RliSn(CH3)3, R1iSn(CH2CH2CH2CH3)3], or other 
organometallic reagents to afford the cross-coupling product. 
The Rl aryl and heteroaryl moiety is as de?ned for Formula 
(I) herein. If the desired aryl or hetero aryl organoZinc (e.g., 
RliZnBr, RliZnCl, RliZniRl), organocopper [e.g., 
(Rl)24CuLi], organotin (e.g., RliSn(CH3)3, RliSn 
(CH2CH2CH2CH3)3], or other organometallic reagent is not 
commercially available, they can readily be prepared by uti 
liZing proper methods, knoWn in the literature. 
[0357] These types of coupling reactions require the use of 
appropriate solvents. Such solvents include, but are not lim 
ited to dioxane, THF, methylene chloride, chloroform, ben 
Zene, hexane, ethyl ether, tert-butyl methyl ether or a combi 
nation or a mixture thereof. 
[0358] The coupling reaction may, or may not, require the 
presence of catalytic amount of a catalyst. Such catalysts 
include, but are not limited to tetrakis(triphenylphosphine) 
palladium (0), PdCl2, Pd(OAc)2, (CH3CN)2PdCl2, Pd(dppf) 
2. 

[0359] The reaction temperature can be varied from —78° 
C. to >100o C., i.e. re?ux temperature of the solvent. Alter 
natively, this reaction process step may be performed under 
suitable microWave irradiation conditions, if needed. This 
reaction may, or may not, require a sealed reaction vessel and 
the internal pressure can be varied from one atmosphere to 
100 atmospheres. 
[0360] Suitably, the R1 moiety is as de?ned for compounds 
of Formula (I) herein. 
[0361] In one embodiment, the R1 moiety is an optionally 
substituted aryl ring, preferably a phenyl ring. In another 
embodiment, the phenyl ring is substituted by C(Z)N(Rlov) 
(CRlOR2O)vRb, or N(RlO,)C(Z)(CRlOR2O)vRb, and optionally 
another substituent (Rl,)g, and g is l or 2. Rb is suitably as 
de?ned in Formula (I) herein. Suitably, R1, is independently 
selected at each occurrence from halogen, C1_4 alkyl, halo 
substituted-Cl_4 alkyl, cyano, nitro, (CRIOR2O)V, NRdRd,, 
(CRIORZQV'QQRU, SR5, S<O)RS, s(0)2R5, or <CR1OR2O» 
ORB. Preferably R1’ is independently selected at each occur 
rence from C1_4 alkyl, such as methyl, or halogen, such as 
?uorine or chlorine or bromine, or halo-substituted-Cl_4 
alkyl, such as CF3. 










































































