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(57) ABSTRACT 

The present invention relates to the synthesis of a neW class 
of indeno[1,2-c]pyraZol-4-ones of formula (I): 

(I) 
X 

R1 NH 

\N/NH 

that are potent inhibitors of the class of enZymes knoWn as 
cyclin dependent kinases, Which relate to the catalytic sub 
units cdk1-9 and their regulatory subunits knoW as cyclins 
A-H. 

This invention also provides a novel method of treating 
cancer or other proliferative diseases by administering a 
therapeutically effective amount of one of these compounds 
or a pharmaceutically acceptable salt form thereof. Alterna 
tively, one can treat cancer or other proliferative diseases by 
administering a therapeutically effective combination of one 
of the compounds of the present invention and one or more 
other knoWn anti-cancer or anti-proliferative agents. 
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INDENO [1,2-C]PYRAZOL-4-ONES AND THEIR 
USES 

FIELD OF THE INVENTION 

[0001] This invention relates generally to novel 5-substi 
tuted-indeno[1,2-c]pyraZol-4-ones Which are useful as 
cyclin dependent kinase (cdk) inhibitors, pharmaceutical 
compositions comprising the same, methods for using the 
same for treating proliferative diseases, and intermediates 
and processes for making the same. 

BACKGROUND OF THE INVENTION 

[0002] One of the most important and fundamental pro 
cesses in biology is the division of cells mediated by the cell 
cycle. This process ensures the controlled production of 
subsequent generations of cells With de?ned biological 
function. It is a highly regulated phenomenon and responds 
to a diverse set of cellular signals both Within the cell and 
from external sources. A complex netWork of tumor pro 
moting and suppressing gene products are key components 
of this cellular signaling process. Over expression of the 
tumor promoting components or the subsequent loss of the 
tumor suppressing products Will lead to unregulated cellular 
proliferation and the generation of tumors (Pardee, Science 
246:603-608, 1989). 
[0003] Cyclin dependent kinases (cdks) play a key role in 
regulating the cell cycle machinery. These complexes con 
sist of tWo components: a catalytic subunit (the kinase) and 
a regulatory subunit (the cyclin). To date, nine kinase 
subunits (cdk 1-9) have been identi?ed along With several 
regulatory subunits (cyclins A-H).(A. M. SenderoWicZ and 
E. A. Sausville Journal of the National Cancer Institute 
(2000), 92 (5), 376-387; and S. Mani; C. Wang; K. Wu; R. 
Francis; R. Pestell Exp. Opin. Invest. Drugs (2000) 9(8), 
1849-1870). 
[0004] Each kinase associates With a speci?c regulatory 
partner and together make up the active catalytic moiety. 
Each transition of the cell cycle is regulated by a particular 
cdk complex: G1l/S by cdk2/cyclin E, cdk4/cyclin D1 and 
cdk6/cyclinD2; S/G2 by cdk2/cyclin A and cdkl/cyclin A; 
G2/M by cdk1/B. The coordinated activity of these kinases 
guides the individual cells through the replication process 
and ensures the vitality of each subsequent generation 
(Sherr, Cell 73:1059-1065, 1993; Draetta, Trends Biochem. 
Sci. 15:378-382, 1990) 
[0005] An increasing body of evidence has shoWn a link 
betWeen tumor development and cdk related malfunctions. 
Over expression of the cyclin regulatory proteins and sub 
sequent kinase hyperactivity have been linked to several 
types of cancers (Jiang, Proc. Natl. Acad. Sci. USA 90:9026 
9030, 1993; Wang, Nature 343:555-557, 1990). More 
recently, endogenous, highly speci?c protein inhibitors of 
cdks Were found to have a major affect on cellular prolif 
eration (Kamb et al, Science 264:436-440, 1994; Beach, 
Nature 336:701-704, 1993). These inhibitors include p16INK4 
(an inhibitor of cdk4/D1), p21cIPl (a general cdk inhibitor), 
and p27KIPl (a speci?c cdk2/E inhibitor). A recent crystal 
structure of p27 bound to cdk2/A revealed hoW these pro 
teins effectively inhibit the kinase activity through multiple 
interactions With the cdk complex (Pavletich, Nature 
382:325-331, 1996). These proteins help to regulate the cell 
cycle through speci?c interactions With their corresponding 
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cdk complexes. Cells de?cient in these inhibitors are prone 
to unregulated groWth and tumor formation. 

[0006] Protein kinases, in particular, CDK, play a role in 
the regulation of cellular proliferation. Therefore, CDK 
inhibitors could be useful in the treatment of cell prolifera 
tive disorders such as cancer, familial adenomatosis poly 
posis, neuro-?bromatosis, psoriasis, fungal infections, 
endotoxic shock, trasplantaion rejection, vascular smooth 
cell proliferation associated With atherosclerosis, pulmonary 
?brosis, arthritis glomerulonephritis and post-surgical steno 
sis and restenosis (US. Pat. No. 6,114,365). CDKs are also 
knoWn to play a role in apoptosis. 

[0007] Therefore CDK inhibitors, could be useful in the 
treatment of useful of cancer; viral infections, for example, 
herpevirus, poxyirus, Epstein-Barr virus, Sindbis virus and 
adenovirus; prevention of AIDS development in HIV-in 
fected individuals; autoimmune diseases, for example, sys 
temic lupus, erythematosus, autoimmune mediated glom 
erulonephritis, rheumatoid arthritis, psoriasis, in?ammatory 
boWel disease, and autoimmune diabetes mellitus; neurode 
generative disorders, for example, AlZheimer’s disease, 
AIDS-related dementia, Parkinson’s disease, amyotrophic 
lateral sclerosis, retinitis pigmentosa, spinal muscular atro 
phy and cerebellar degeneration; myelodysplastic syn 
dromes, aplastic anemia, ischemic injury associated With 
myocardial infarctions, stroke and reperfusion injury, 
arrhythmia, atherosclerosis, toxin-induced or alcohol related 
liver diseases, hematological diseases, for example, chronic 
anemia and aplastic anemia; degenerative diseases of the 
musculoskeletal system, for example, osteoporosis and 
arthritis, aspirin-sensitive rhinosinusitis, cystic ?brosis, mul 
tiple sclerosis, kidney diseases and cancer pain (US. Pat. 
No. 6,107,305). 

[0008] It has also been discovered that some cyclin 
dependent kinase inhibitors can be used in combination 
therapy With some other anticancer agents. For example, the 
cytotoxic activity of the cyclin-dependent kinase inhibitor, 
?avopiridol, has been used With other anticancer agents in 
cancer combination therapy. Cancer Research, 57, 3375 
(1997). 
[0009] Also, it has recenly been disclosed that CDK 
inhibitors may be useful in the chemoprevention of cancer. 
Chemoprevention is de?ned as inhibiting the development 
of invasive cancer by either blocking the initiating 
mutagenic event or by blocking the progression of pre 
malignant cells that have already suffered an insult or 
inhibiting tumor relapse (US. Pat. No. 6,107,305). 

[0010] Furthermore, it has recently been discovered that 
cdk5 is involved in the phosphorylation of tau protein, and 
therefore CDK inhibitors may be useful in the treatment of 
AlZheimer’s disease (J. Biochem., 117, 741-749, 1995). 

[0011] This body of evidence has led to an intense search 
for small molecule inhibitors of the cdk family as an 
approach to cancer chemotherapy. There are no knoWn 
examples of molecules related to the current invention 
Which describe 5-substituted-indeno[1,2-c]pyraZoles as cdk 
inhibitors. There is one case describing indeno[1,2-c]pyra 
Zoles having anticancer activity. There are tWo other 
examples Which describe indeno[1,2-c]pyraZoles having 
unrelated utilities and structures. 
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[0012] A series of indeno[1,2-c]pyraZoles having antican 
cer activity are described in JP 60130521 and JP 62099361 
With the following generic structure: 

/ | 
N N/ 

[0013] No substitution is claimed on the indenophenyl 
portion of the molecule and the molecules are not indicated 
to be cdk inhibitors. In addition, We discovered that substi 
tution at the 5-position Was critical for cdk inhibitory 
activity. 
[0014] A series of indeno[1,2-c]pyraZoles having herbi 
cidal activity are described in GB 2223946 With the folloW 
ing generic structure: 

0 

/ 
Xn | R2 
\ I 

N/N 
/ 

R1 

[0015] The above cornpounds differ from the presently 
claimed invention in Xn is de?ned as halo, alkyl, haloalkyl, 
and haloalkoxy; n=0-2. In addition, R1 is de?ned as acyl and 
R2 is de?ned as alkyl or cycloalkyl. 

[0016] A series of 1-(6‘-substituted-4‘-rnethylquinol-2‘ 
yl)-3-rnethylindeno[1,2-c]pyraZoles having CNS activity are 
described by Quraishi, Farrnaco 44:753-8, 1989 With the 
folloWing generic structure: 

Me 

Me 

[0017] Compounds of this series are not considered to be 
part of the presently claimed invention. 

SUMMARY OF THE INVENTION 

[0018] The present invention describes a novel class of 
indeno[1,2-c]pyraZol-4-ones or pharrnaceutically acceptable 
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salt forrns thereof that are potent inhibitors of the class of 
enzymes knoWn as cyclin dependent kinases, Which relate to 
the catalytic subunits cdk 1-9 and their regulatory subunits 
knoW as cyclins A-H. 

[0019] It is another object of this invention to provide a 
novel method of treating proliferative diseases associated 
With CDK activity by administering a therapeutically effec 
tive amount of one of the compounds of the invention or a 
pharrnaceutically acceptable salt forrn thereof. 

[0020] It is another object of this invention to provide a 
novel method of treating cancer associated With CDK activ 
ity by administering a therapeutically effective amount of 
one of the compounds of the invention or a pharrnaceutically 
acceptable salt forrn thereof. 

[0021] It is another object of this invention to provide a 
novel method of treating a proliferative disease, which 
comprises administering a therapeutically effective combi 
nation of one of the compounds of the present invention and 
one or more other knoWn anti-cancer treatments such as 

radiation therapy, chernotoXic or chernostatic agents. 

[0022] These and other objectives have been achieved by 
the inventors’ discovery that compounds of formula (I): 

(I) 

[0023] Wherein R1, R2 and X are de?ned beloW or phar 
rnaceutically acceptable salts thereof are cyclin dependent 
kinase inhibitors. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0024] The invention pertains to novel cyclin dependent 
kinase inhibitors (cdks) and speci?cally, but not exclusively, 
as inhibitors of cdk/cyclin complexes. The inhibitors of this 
invention are indeno[1,2-c]pyraZol-4-one analogs. Certain 
analogs Were selective for their activity against cdks and 
their cyclin bound complexes and Were less active against 
other knoWn serine/threonine kinases such as Protein Kinase 
A (PKA) and Protein Kinase C (PKC). 

[0025] As described herein, the inhibitors of this invention 
are capable of inhibiting the cell-cycle machinery and con 
sequently Would be useful in modulating cell-cycle progres 
sion, Which would ultimately control cell groWth and dif 
ferentiation. Such cornpounds Would be useful for treating 
subjects having disorders associated With excessive cell 
proliferation, such as the treatment of cancer, psoriasis, 
irnrnunological disorders involving unWanted leukocyte pro 
liferation, in the treatment of restinosis and other smooth 
muscle cell disorders, and the like. 
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[0026] [1] The present invention, in a ?rst embodiment, 
describes novel compounds of formula (I): 

tuted With 0-5 R8, and 3-10 membered heterocycle 
containing from 1-4 heteroatoms selected from O, N, 

[0027] or stereoisomers, pharmaceutically acceptable 
salts, and prodrugs thereof, Wherein: 

[0028] X is selected from the groups: O, S, and NR; 

[0029] R is selected from the groups: H, CL4 alkyl, 
and NRSRS"; 

[0030] R1 is selected from the groups: H, CL1O alkyl 
substituted With 0-3 R°, C2_1O alkenyl substituted 
With 0-3 R°, C2_1O alkynyl substituted With 0-3 R°, 
—NHR4, C3_1O membered carbocycle substituted 
With 0-5 R8, and 3-10 membered heterocycle con 
taining from 1-4 heteroatoms selected from O, N, 
and S and substituted With 0-5 Rb; 

[0031] R8 is independently selected from the groups: 
R5 

[0032] R5"‘N(CR6R6"‘)m, R5O(CR6R6"‘)m, halo, —CN 
, N3, NO2, C1_4 alkyl, C1_4 haloalkyl, NR3R3", =O, 
0R3, SR3, COR3, CO2R3, CONR3R3", 
NHC(O)NR3R3"‘, NHC(S)NR3R3"‘, NR3C(O)OR3, 
NR3C(O)R3, SO2NR3R3", SO2R3b, and 5-10 mem 
bered heterocycle containing from 1-4 heteroatoms 
selected from O, N, and S; 

[0033] alternatively, When tWo Ra’s are present on 
adjacent carbon atoms they combine to form 
—OCH2O— or —OCH2CH2O—; 

[0034] Rb is independently selected from the groups: 
halo, —CN, NO2, CL4 alkyl, C1_4 haloalkyl, 
NR3R3", NR3C(O)OR3, NR3C(O)R3, 0R3, COR3, 
CO2R3, CONR3R3"‘, CON(R6)((CH2)mR7), 
CO(CH2)mR7, NHC(O)NR3R3"‘, NHC(S)NR3R3"‘, 
SO2NR3R3a, and SO2R3b; 

[0035] Rc is independently selected from the groups: 
halo, —CN, NO2, CL4 alkyl, C1_4 haloalkyl, 
NR3R3"‘, NRSNRSRSQ, NR3C(O)OR3, NR3C(O)R3, 
=O, 0R3, COR3, CO2R3, CONR3R3"‘, 
NHC(O)NR3R3"‘, NHC(S)NR3R3"‘, SO2N3R3", 
SO2R3b, C3_1O membered carbocycle substituted 
With 0-5 R8, and 5-10 membered heterocycle con 
taining from 1-4 heteroatoms selected from O, N, 
and S, substituted With 0-3 R3; 

[0036] R2 is selected from the groups: H, CMO alkyl 
substituted With 0-3 R°, C2_1O alkenyl substituted 
With 0-3 R°, C2_1O alkynyl substituted With 0-3 R°, 
—(CF2)mCF3, C3_1O membered carbocycle substi 

and S and substituted With 0-5 Rb; 

[0037] R3 is independently selected from the groups: 
H, halo, —CN, NO2, CL4 haloalkyl, 
R5R5aN(CR6R6a)m, NRSNRSRS", NR5C(O)OR5, 
NR5C(O)R5, =0, R5O(CR6R6"‘)m, CORS, COZRS, 
CONRSRSQ NHC(O)NR5R5"‘, NHC(S)NR5R5"‘, 
SOZNRSR , SOZRSb, CL4 alkyl, phenyl, and benZyl; 

[0038] R3'‘) is independently selected from the groups: 
H, C1_ 4 alkyl, phenyl, and benZyl; 

[0039] alternatively, R3 and R38, together With the 
atoms to Which they are attached, form a heterocycle 
having 4-8 atoms in the ring and containing an 
additional 0-1 N, S, or O atom and substituted With 
0-3 R3°; 

[0040] R3b is independently selected from the groups: 
H, CL4 alkyl, phenyl, and benZyl; 

[0041] R30 is independently selected from the groups: 
halo, —CN, N3, NO2, CL4 alkyl, C3_8 cycloalkyl, 
C 10 cycloalkylalkyl, C1_4 haloalkyl, NR3R3b, 
Rg'R5aN(CR6R6a)m, :0, 0133, R5O(CR6R6"‘)n%, 
COR3, CO2R3, CONR3R3 , NHC(O)NR3R3 , 

b 

NHC(S)NR3R3 , NR3C(O)OR3, NR3C(O)Ri, 
C(=Nll15)R5a, C(=NRS)NR5"‘R5b, SO2NR3R3 , 
SOZR3 , and 5-10 membered heterocycle containing 
from 1-4 heteroatoms selected from O, N, and S; 

[0042] R4 is independently selected from the groups: 
H, —CN, C1_ 4 alkyl, CL4 haloalkyl, NR3R3a, 
NR3C(O)OR3, NR3C(O)R3, 0R3, COR3, CO2R3, 
CONR3R3", NHC(O)NR3R3"‘, NHC(S)NR3R3"‘, 
SO2NR3R3", SO2R3b, C3_1O membered carbocycle 
substituted With 0-5 R8, and 5-10 membered hetero 
cycle containing from 1-4 heteroatoms selected from 
O, N, and S, substituted With 0-3 R3; 

[0043] R5 is independently selected from the groups: 
H, CL4 alkyl, phenyl and benZyl; 

[0044] Rsa is independently selected from the 
groups: H, C1_4 alkyl, phenyl and benZyl; 

[0045] alternatively, R5 and R58, together With the 
atoms to Which they are attached, form a heterocycle 
having 4-8 atoms in the ring and containing an 
additional 0-1 N, S, or O atom; 

[0046] R5b is independently selected from the groups: 
H, C1_ 4 alkyl, phenyl and benZyl; 

[0047] R6 is idependently selected from the groups: 
H, C1_4 alkyl; 

[0048] R6'‘) is independently selected from the groups: 
H, C1_4 alkyl; 

[0049] R7 is independently selected from the groups: 
NR3R3", membered carbocycle substituted With 0-3 
R3, and 5 -10 membered heterocycle containing from 
1-4 heteroatoms selected from O, N, and S, substi 
tuted With 0-3 R3; and 

[0050] m is independently selected from 0, 1, 2, 3, 
and 4; 
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[0051] provided that: When R2 is a CL4 unsubstituted, With 0-3 Rc, C2_1O alkynyl substituted With 0-3 R°, 
branched alkyl then R1 is not CH3; or When R1 is —(CF2)mCF3, C3_1O membered carbocycle substi 
NHR and R4 is NR3R3a then R3 and R33 can not both tuted With 0-5 R8, and 3-10 membered heterocycle 
be phenyl. containing from 1-4 heteroatoms selected from O, N, 

[0052] [2] In another embodiment, the invention describes and S and Subsmuted Wlth 06 R ’ 
novel compounds of formula (I); [0062] R3 is independently selected from the groups: 

H, halo, —CN, NO2, CL4 haloalkyl, 
R5R5aN(CR6R6"‘)m, NR5NR5R5"‘, NR5C(O)OR5, 

(I) NR5C(O)R5, =0, R5O(CR5R6"‘)m, CORS, COZRS, 
X CONR5R5"‘, NHC(O)NR5R5"‘, NHC (S)NR5R5"‘, 
i SOZNRSRS", SOZRSb, CL4 alkyl, phenyl, and benZyl; 

NH O [0063] R3'‘) is independently selected from the groups: 
H, CL4 alkyl, phenyl, and benZyl; 

R2 [0064] alternatively, R3 and R3,, together With the atoms to 
\ Which they are attached, form a heterocycle having 4-8 

atoms in the ring and containing an additional 0-1 N, S, or 
O atom and substituted With 0-3 R3°; 

[0065] R3b is independently selected from the groups: 
H C lk l h l db l' 

[0053] or stereoisomers, pharmaceutically acceptable ’ 1'4 a y’p eny’ an enZy’ 

salts, and prodrugs thereof, Wherein: [0066] R30 is independently selected from the groups: 
_ halo, —CN, N3, NO2, CL4 alkyl, C3_8 cycloalkyl, 

[0054] X is selected from the groups: O, S, and NR; Cg’m cycloalkylalkyl, C1_4 haloalkyl, NR3R3b, 

[0055] R is selected from the groups: H, CL4 alkyl, léolgiN(cclgjRlii)m>cigé3gi3> and NRSRS"; > 2 > > > 

NHC(S)NR3R3b, NR3C(O)OR3 NR3C(O)R3, 
[0056] R1 is selected from the groups: H, CMO alkyl C(=NR5)R5"‘, C(=NR5)NR5*‘R , SO2NR3R3b, 

Substituted With 0'3 RC, C240 alkenyl Substituted SO2R3b, and 5-10 membered heterocycle containing 
With 0'3 RC, C240 alkynyl Substituted With 0'3 RC, from 1-4 heteroatoms selected from O, N, and S; 
—NHR4, C3_1O membered carbocycle substituted 4 _ _ 
With ()_5 Ra, and 340 membered heterocycle Con_ [0067] R is independently selected from the grcgugs: 
taining from 1-4 heteroatoms selected from O, N, H’ 3—CN> g1-4 a31ky1> C31-4 hiloalkylg NR R 3’ 
and S and substituted With 0-5 Rb; > 39R >N€JOCIES3NC£§IEQ> 

[0057] R8 is independently selected from the groups: SO2NR3R , SO2R3b, C3_1O membered carbocycle 
halo, —CN, N3, N02, C1_4 alkyl, C1_4 haloalkyl, substituted With 0-5 R8, and 5-10 membered hetero 
NR3R3"‘, =0, 0R3, COR3, CO2R3, C0NR3R3a, cycle containing from 1-4 heteroatoms selected from 
NH3C(O)NR33R3"‘, NIgIC3(S)NR3R33Z, NR3C(O)OR3, 0, N, and s, substituted With 0-3 R3; 
NR C(O)R , SOZNR R 3, SOZR , and 5-10 mem- 5 _ _ ' 
bered heterocycle containing from 1-4 heteroatoms [0068] R 15 mdependently selectéd from the groups‘ 
selected from O, N, and S; H’ C1-4 alkyl’ phenyl and benzyl’ 

5a ' ' . 

[0058] alternatively, When tWo Ra’s are present on adja- [mgqlc R uislmdtelpeniiengybselectfd from the groups‘ 
cent carbon atoms they combine to form —OCH2O— or ’ 1'4 a y ’ p eny an enZy ’ 

—OCH2CH2O—; [0070] alternatively, R5 and R5,, together With the atoms to 

[00591 Rb halo, —CN, NO2, CL4 alkyl, C1_4 haloalkyl, _ _ ’ ’ 

NR3R3", NR3C(O)OR3, NR3C(O)R3, 0R3, COR3, O atom’ 
CO2R3, CONR3R3a, CON(R6)((CH2)mR7), [0071] R5b is independently selected from the groups: 
CO(CH%)H%R7, NHC(O3)ENR3R3Q, NHC(S)NR3R3a, H, C1_ 4 alkyl, phenyl and benZyl; 
SO NR R a (1 SO R ' 

2 ’ an 2 ’ [0072] R6 is idependently selected from the groups: 

[0060] Rc is independently selected from the groups: H, C1_4 alkyl; 

tIi?ig’R3a—IC\II\l%sNI\l;g)l-2{sa C§§3Ca1(1g)16R€1'4NR%2é?[-1)1)kg31’ [0073] R6'‘) is independently selected from the groups: 
=0, 0R3, COR3, CO2R3, CONR3R3", H> C1-4 alkyl; 
NHC(O)NR3R3a, NHC(S)NR3R3a, SO2N3R3a, [0074] R7 is independently selected from the groups: 
SO2R3b, C3_1O membered carbocycle substituted NR3R3Q, C340 membered carbocycle substituted 
With 0-5 R8, and 5-10 membered heterocycle con- with 0-3 R3, and 5-10 membered heterocycle Con 
taining from 1-4 heteroatoms selected from O, N, taining from 1-4 heteroatoms selected from O, N, 
and S, Substituted With 0'3 R3; and S, substituted With 0-3 R3; and 

[0061] R2 is selected from the groups: H, CMO alkyl [0075] m is independently selected from 0, 1, 2, 3, 
substituted With 0-3 R°, C2_1O alkenyl substituted and 4; provided that: 
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[0076] 1) When R2 is a C1_4 unsubstituted, branched 
alkyl then R1 is not CH3; or 

[0077] 2)When R1 is NHR4 and R4 is NR3R3a then R3 
and R38 can not both be phenyl. 

[0078] R3 and R3'‘) can not both be phenyl. 

[0079] [3] In another embodiment, the invention describes 
novel compounds of embodiment [1], Wherein X is O or S; 

[0080] R1 is H, CMO alkyl substituted With 0-3 R°, 
—NHR4, C3_1O membered carbocycle substituted 
With 0-5 , or 3-10 membered heterocycle containing 
from 1-4 heteroatoms selected from O, N, and S and 
substituted With 0-5; 

[0081] Rc is independently selected from the groups: 
halo, C3_1O membered carbocycle substituted With 
0-5 R8, 5-10 membered heterocycle containing from 
1-4 heteroatoms selected from O, N, and S, substi 
tuted With 0-3 R3, NR3R3"; 

[0082] R3 is H, C1_ 4 alkyl, phenyl, benZyl, or together 
With the atoms to Which they are attached, form a 
heterocycle having 4-8 atoms in the ring and con 
taining an additional 0-1 N, S, or O atom and 
substituted With 0-3 R3°; 

[0083] R4 is H, C1_4 alkyl, NR3R3a, C3_1O membered 
carbocycle substituted With 0-5 R8, and 5-10 mem 
bered heterocycle containing from 1-4 heteroatoms 
selected from O, N, and S, substituted With 0-3 R3; 

[0084] R2 is selected from the groups: C3_1O mem 
bered carbocycle substituted With 0-5 R8, and 3-10 
membered heterocycle containing from 1-4 heteroa 
toms selected from O, N, and S and substituted With 
0-5 Rb, and CL1O alkyl substituted With 0-3 R°. 

[0085] [4] In another embodiment, the invention 
describes novel compounds of embodiment [1], 
Wherein X is O or S; 

[0086] R1 is CL4 alkyl substituted With 0-3 R°, 
wherein R0 is independently selected from the group 
consisting of: C3_6 membered carbocycle substituted 
With 0-5 R8, 5-6 membered heterocycle substituted 
With 0-3 R3, NR3R3", and OR3; C3_6 membered 
carbocycle substituted With 0-5 R8, wherein R8 is 
independently selected from the group consisting of: 

[0087] R5R5aN(CR6R6"‘)m—, R5O(CR6R6"‘)m—, 
OR3, halo, C1_4 alkyl, —NR3O(O)R3, COR3, 
CO2R3, N3, NR3C(O)OR3, NR3R3aCONR3R3a, and 
5-6 membered heterocycle; or When tWo Ra’s are 
present on adjacent carbon atoms they combine to 
form —OCH2O— or —OCH2CH2O—; or 5 -6 mem 
bered heterocycle and substituted With 0-5 Rb, 
Wherein Rb is independently selected from the group: 

[0088] OR3, halo, COR3, C1_4 alkyl, CO2R3, 
NR3C(O)R3, NR3C(O)OR3, NR3R3Q, and 
CONR3R3"‘; 

[0089] R2 is C3_6 membered carbocycle substituted 
With 0-5 R8, wherein R8 is independently selected 
from the groups: 
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NR3C(O)OR3, NR3R3Q, CONR3R3", and 5-6 mem 
bered heterocycle, or When tWo Ra’s are present on 
adjacent carbon atoms they combine to form 
—OCH2O— or —OCH2CH2O—; 3-6 membered 
heterocycle containing from 1-4 heteroatoms 
selected from O, N, and S and substituted With 0-5 
Rb, Wherein Rb is independently selected from the 
group: 

[0091] OR3, halo, COR3, C1_4 alkyl, CO2R3, 
NR3C(O)R3, NR3C(O)OR3, NR3R3"‘, and 
CONR3R3"; or CMO alkyl substituted With 0-3 R°, 
wherein R0 is independently selected from the 
groups: 

3_6 mem ere car ocyce su st1tute Wit 0092 C b d b 1 b ' d ‘b 
0-5 R8, 5-6 membered heterocycle substituted With 
0-3 R3, NR3R3Q, and OR3. 

[0093] [5] In another embodiment, the invention describes 
novel compounds of embodiment [1], Wherein 

[0094] X is O or S; 

[0095] R1 is selected from the groups: H, —NHR4, 
C14 alkyl substituted With 0-3 R°, 3-6 membered 
carbocycle substituted With 0-5 R8, and 5-6 mem 
bered heterocycle and substituted With 0-5 Rb; 

[0096] R2 is selected from the group: C3_6 membered 
carbocycle substituted With 0-5 R8, 3-10 membered 
heterocycle containing from 1-4 heteroatoms 
selected from O, N, and S and substituted With 0-5 
Rb, and CL1O alkyl substituted With 0-3 R°, C2_1O 
alkenyl substituted With 0-3 R°; 

[0097] R4 is independently selected from the groups: 
H, CL4 alkyl, NR3R3a, C3_6 membered carbocycle 
substituted With 0-5 R8, and 5-6 membered hetero 
cycle substituted With 0-3 R3; 

[0098] R3 is independently selected from the group: 
H, halo, CORS, co2R5, R5R5aN(CR6R6"‘)m, 
R5O(CR6R6"‘)m, CONR5R5"‘, NR5C(O)OR5, 
NR5C(O)R5, CL4 alkyl, phenyl, and benZyl; 

[0099] R3'‘) is independently selected from the group: 
H, C1_4 alkyl, phenyl, and benZyl; or 

[0100] R3 and R3'‘‘, together With the atoms to Which 
they are attached, form a 5-6 membered heterocycle 
containing an additional 0-1 N, S, or O atom and 
substituted With 0-3 R3°; 

[0101] Rc is independently selected from the groups: 
C3_6 membered carbocycle substituted With 0-5 R8, 
5-6 membered heterocycle substituted With 0-3 R3, 
NR3R3a, and OR3; 

[0102] R8 is independently selected from the groups: 
R5 R5"‘N(CR6R6)m, R5O(CR6R6"‘)m, OR3, halo, C1_4 
alkyl, NR3C(O)R3, COR3, CO2R3, N3, 
NR3C(O)OR3, NR3R3", CONR3R3"‘, 5-6 membered 
heterocycle; or When tWo Ra’s are present on adja 
cent carbon atoms they combine to form 

—OCH2O— or —OCH2CH2O—; 

[0103] Rb is independently selected from the group: 
0R3, halo, COR3, c1_4 alkyl, CO2R3, NR3C(O)R3, 
NR3C(O)OR3, NR3R3"‘, CONR3R3"‘; 
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[0104] R30 is independently selected from the groups: 
OR3, halo, COR3, R5R5aN(CR6R6a)m—, 
R5O(CR6R6"‘)m—, CO2R3, N3, NR3R3Q, C1_4 alkyl, 
NR3C(O)R3, NR3C(O)OR3, N3, NR3R3b, 
CONR3R3b, and 5-6 membered heterocycle; and 

[0105] m is independently selected from the group 
consisting of 1 2, 3 and 4. 

[0106] [6] In another embodiment, the invention describes 
novel compounds of embodiment [1], Wherein 

[0107] R1 is selected from the group: —NHR4 and 
C172 alkyl substituted With 1 R°. 

[0108] [7] In another embodiment, the invention describes 
novel compounds of embodiment [1], Wherein X is O or S; 
and 

[0109] R1 is selected from the group: H, C1_4 alkyl 
substituted With 0-3 R°, C2_4 alkenyl substituted With 
0-3 R°, C2_4 alkynyl substituted With 0-3 R°, 
—NHR4, C3_6 carbocycle substituted With 0-5 R8, 
and 3-6 membered heterocycle containing from 1-4 
heteroatoms selected from O, N, and S and substi 
tuted With 0-5 Rb. 

[0110] [8] In another embodiment, the invention describes 
novel compounds of embodiment [1], Wherein X is O or S; 
and 

[0111] R1 is selected from the group: H, C1‘4 alkyl 
substituted With 0-3 R°, C2‘4 alkenyl substituted With 
0-3 R°, C2_4 alkynyl substituted With 0-3 R°, 
—NHR4, C3_6 carbocycle substituted With 0-5 R8, 
and 3-6 membered heterocycle containing from 1-4 
heteroatoms selected from O, N, and S and substi 
tuted With 0-5 Rb; 

[0112] R8 is independently at each occurrence 
selected from the group: —CH2N(CH3)2, 
—CH2NH2, —SH, —SCH3, —NR3C(O)R3, —N3, 
halo, C1_4 alkyl, NR3R3", and OR3; alternatively, 
When tWo Ra’s are present on adjacent carbon atoms 
they combine to form —OCH2O— or 
—OCH2CH2O—; 

[0113] Rb is independently at each occurrence 
selected from the group: halo, C1_4 alkyl, NR3R3", 
OR3, COR3, and CO2R3; 

[0114] Rc is independently at each occurrence 
selected from the group: halo, CL4 alkyl, NR3R3a, 
C376 carbocycle substituted With 0-5 R8, and 5-7 
membered heterocycle containing from 1-4 heteroa 
toms selected from O, N, and S, substituted With 0-3 

[0115] R33 is H or C1_4 alkyl; and 

[0116] R3 is selected from the group: H, 
—CHZCHZOH, —C(O)CH2NH2, 

[0117] [9] In another embodiment, the invention describes 
novel compounds of embodiment [1], Wherein X is O or S; 

[0118] R1 is selected from the group: H, C1_4 alkyl 
substituted With 0-3 R°, —NHR4, C3_6 carbocycle 
substituted With 0-5 R8, and 3-6 membered hetero 
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cycle containing from 1-4 heteroatoms selected from 
O, N, and S and substituted With 0-5 R; 

[0119] R8 is independently at each occurrence 
selected from the group: —CH2N(CH3)2, 
—CH2NH2, —SH, —SCH3, halo, CL4 alkyl, 
NR3R3a, and OR3; alternatively, When tWo Ra’s are 
present on adjacent carbon atoms they combine to 
form —OCH2O— or —OCH2CH2O—; 

[0120] Rb is independently at each occurrence 
selected from the group: halo, C1_4 alkyl, NR3R3", 
OR3, COR3, and CO2R3; 

[0121] Rc is independently at each occurrence 
selected from the group: —OH, chloro, CL4 alkyl, 
—NH2, —NHCH3, —NHCH2CH3, 
—NHCH2CH2CH3,—NHCH2CH2OH, 
—N(CH3)2, phenyl substituted With 0-5 R8, and 5-7 
membered heterocycle containing from 1-4 heteroa 
toms selected from O, N, and S, substituted With 0-3 
R3. 

[0122] [10] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R1 
is selected from the group: H, CL1O alkyl substituted With 
0-3 R°, C2_1O alkenyl substituted With 0-3 R°, C2_1O alkynyl 
substituted With 0-3 R°; 

[0123] R2 is selected from the group: H, 
—(CF2)mCF3, C3_1O carbocycle substituted With 0-5 
R8, and 3-10 membered heterocycle containing from 
1-4 heteroatoms selected from O, N, and S and 
substituted With 0-5 Rb; and 

[0124] Rc is independently at each occurrence 
selected from the group: phenyl substituted With 0-5 
R8, and thiophenyl or pyridyl, Which is substituted 
With 0-3 R3. 

[0125] [11] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R1 
is selected from the group: H, CL1O alkyl substituted With 
0-3 R°, C2_1O alkenyl substituted With 0-3 R°, C2_1O alkynyl 
substituted With 0-3 R°; 

[0126] R2 is selected from the group: H, 
—(CF2)mCF3, C3_1O carbocycle substituted With 0-5 
R8, and 3-10 membered heterocycle containing from 
1-4 heteroatoms selected from O, N, and S and 
substituted With 0-5 Rb; and 

[0127] Rc is independently at each occurrence 
selected from the group: thiophenyl, piperaZinyl, 
piperidinyl, thiomorpholinyl, morpholinyl, pyrro 
lidinyl, and pyridyl, Which is substituted With 0-3 
substituents indepently selected from the group con 

domethyl, and pyridyl. 

[0128] [12] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein 

[0129] R1 is selected from the group: H, CMO alkyl 
substituted With 0-3 R°, C2_1O alkenyl substituted 
With 0-3 R°, C2_1O alkynyl substituted With 0-3 R°; 
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[0130] R2 is selected from the group: H, 
—(CF2)mCF3, C3_1O carbocycle substituted With 0-5 
R8, and 3-10 membered heterocycle containing from 
1-4 heteroatoms selected from O, N, and S and 
substituted With 0-5 Rb; and 

[0131] Rc is phenyl substituted With 0-5 substituents 
indepently selected from the group consiting of CH3, 

—N(CH3)2, uridomethyl, and pyridyl. 

[0132] [13] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein X 
is O or S; 

[0133] R1 is —NHR4 or methylene substituted With 
0-3 R°; 

[0135] R4 is selected from the group consisting of H, 
C1-4 alkyl, and NR3 R33; and 

[0136] R3 and R38, are independently hydrogen or 
C1-4alkyl, or R3 and R3'‘‘, together With the nitrogen 
atom to Which they are attached, form a 4-8 mem 
bered heterocycle containing an additional 0-1 N, S, 
or O atom and substituted With 0-3 R3? 

[0137] [14] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein X 
is O or S; 

[0138] R1 is —NHR4 or methylene substituted With 
0-3 R°; 

[0140] R4 is selected from the group consisting of H, 
C1-4 alkyl, and NR3R3a; and 

[0141] R3 and R38, are independently hydrogen or 
C1-4alkyl, or R3 and R3'‘‘, together With the nitrogen 
atom to Which they are attached, form a 4-8 mem 
bered heterocycle containing an additional 0-1 N, S, 
or O atom and substituted With With 0-3 substituents 
independently selected from the group consisting of 

[0142] [15] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein X 
is O or S; and 

[0143] R1 is selected from the group: methylene 
substituted With a substituent selected from the 
group consisting of: halo, NR3R3a, C3_6 carbocycle 
substituted With 0-5 R8, and 5-7 membered hetero 
cycle containing from 1-4 heteroatoms selected from 
O, N, and S, substituted With 0-3 R3. 

[0144] [16] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein X 
is O or S; 

[0145] R1 is selected from the group: methylene 
substituted With NR3R3"; and 
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[0146] R3 and R38, together With the nitrogen atom to 
Which they are attached, form pyrrolyl, pyrrolinyl, 
pyrrolidinyl, imidaZolyl, imidaZolinyl, imidaZolidi 
nyl, pyraZolyl, pyraZolinyl, pyraZolidinyl, thiomor 
pholinyl, pymorpholinyl, piperidinyl, piperaZinyl, or 
piperadinyl, Which is substituted With 0-3 R3? 

[0147] [17] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein 

[0148] R1 is —NHR4; 

[0149] R4 is NR3R3a; and 

[0150] R3 and R3'‘‘, together With the nitrogen atom to 
Which they are attached, form pyrrolyl, pyrrolinyl, 
pyrrolidinyl, imidaZolyl, imidaZolinyl, imidaZolidi 
nyl, pyraZolyl, pyraZolinyl, pyraZolidinyl, thiomor 
pholinyl, pymorpholinyl, piperidinyl, piperaZinyl, or 
piperadinyl, Which is substituted With 0-3 R3? 

[0151] [18] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein 

[0152] R1 is —NHR4; 

[0153] R4 is NR3R3a; and 

[0154] R3 and R3a, together With the nitrogen atom to 
Which they are attached, form pyrrolyl, pyrrolinyl, 
pyrrolidinyl, imidaZolyl, imidaZolinyl, imidaZolidi 
nyl, pyraZolyl, pyraZolinyl, pyraZolidinyl, thiomor 
pholinyl, pymorpholinyl, piperidinyl, piperaZinyl, or 
piperadinyl, Which is substituted With 0-3 substitu 
ents independently selected from the group consist 
ing of methyl, —CH2OCH3, —C(CH3)2OCH3, 

[0155] [19] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: 5- to 7- membered monocyclic 
saturated, or partially saturated, heterocyclic ring substituted 
With 0-5 Rb. 

[0156] [20] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: 5- to 7- membered monocyclic 
aromatice heterocyclic ring substituted With 0-5 Rb. 

[0157] [21] In another embodiment, the invention 
describes 6novel compounds of embodiment [1], Wherein R2 
is selected from the group: CMO alkyl substituted With 0-3 
R°, C3_1O carbocycle substituted With 0-5 R8, and 3-10 
membered heterocycle containing from 1-4 heteroatoms 
selected from O, N, and S and substituted With 0-5 Rb. 

[0158] [22] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: C1_6 alkyl substituted With 0-3 
R°, C3_6 carbocycle substituted With 0-5 R8, and 3-7 mem 
bered heterocycle containing from 1-4 heteroatoms selected 
from O, N, and S and substituted With 0-5 Rb. 

[0159] [23] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: C1_6 alkyl substituted With C3_1O 
carbocycle substituted With 0-5 R8, and C1_6 alkyl substi 
tuted With 5-10 membered heterocycle containing from 1-4 
heteroatoms selected from O, N, and S. 
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[0160] [24] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: phenyl substituted With 0-5 R8, 
and cyclopropyl or cycloheXyl substituted With 0-2 R8; and 

[0161] R8 is independently at each occurrence 
selected from the group: —CH2N(CH3)2, 
—CH2NH2, —SR halo, —ON , N3, N02, C1_4 alkyl, 
C1_4 haloalkyl, NR3R3Q, (XO, 0R3, COR3, CO2R3, 
CONR3R3"‘, NHC(O)NR3R3"‘, NHC(S)NR3R3"‘, 
NR3C(O)OR3, NR3C(O)R3, SO2NR3R3", SO2R3b, 
and 5-10 membered heterocycle containing from 1-4 
heteroatoms selected from O, N, and S. 

[0162] [25] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: phenyl substituted With 0-5 R8, 
and cyclopropyl or cycloheXyl substituted With 0-2 R8; and 

[0163] R8 is independently at each occurrence 
selected from the group: CL4 alkyl, COR3, CO2R3, 
and CONR3R3Q; 

[0164] R33 is H or CL4 alkyl. 

[0165] [26] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: phenyl substituted With 0-5 R8, 
and cyclopropyl or cycloheXyl substituted With 0-2 R8; 

[0166] R8 is independently at each occurrence 
selected from the group: C1_4 alkyl, COR3, CO2R3, 
and CONRBRBZ‘; 

[0167] R38 is H or CL4 alkyl; 

[0168] R3 is C1_4alkyl, C1_4alkyl-NR5R5a; and 

[0169] R5 and R53, together With the atoms to Which 
they are attached, form a heterocycle having 4-8 
atoms in the ring and containing an additional 0-1 N, 
S, or O atom. 

[0170] [27] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is selected from the group: phenyl substituted With 0-5 R8, 
and cyclopropyl or cycloheXyl substituted With 0-2 R8; 

[0171] R8 is independently at each occurrence 
selected from the group: C1_4 alkyl, COR3, CO2R3, 
and CONR3R3"; and 

[0172] R33 is H or CL4 alkyl. 

[0173] [28] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is phenyl substituted With NR3R3a, Wherein R3 and R3'‘) 
together With the nitrogen atom to Which they are attached, 
form a 4-8 membered heterocycle containing an additional 
0-1 N, S, or O atom and substituted With 0-3 R3? 

[0174] [29] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is phenyl substituted With NR3R3"; and 

[0175] R3 and R3'‘‘, together With the nitrogen atom to 
Which they are attached, form a pyrrolinyl, pyrro 
lidinyl, imidaZolinyl, pyraZolidinyl, pyraZolinyl, pip 
eridinyl, morpholinyl,thiomorpholinyl, homopiper 
aZinyl or piperaZinyl group, substituted With 0-3 R3? 
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[0176] [30] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is phenyl substituted With NR3R3", Wherein R3 and R38, 
together With the nitrogen atom to Which they are attached, 
form a piperidinyl, homopiperaZinyl or piperaZinyl group, 
substituted With 0-3 R3? 

[0177] [31] In another embodiment, the invention 
describes novel compounds of embodiment [1], Wherein R2 
is phenyl substituted With NR3R3"; and 

[0178] R3 and R3'‘‘, together With the nitrogen atom to 
Which they are attached, form a piperidinyl, 
homopiperaZinyl or piperaZinyl group, substituted 
With 0-3 substituents independently selected from 
the group consisting of: —C(=NH)CH3, pyrrolinyl, 
pyrrolidinyl, imidaZolinyl, pyraZolidinyl, pyraZoli 
nyl, piperidinyl, morpholinyl,thiomorpholinyl, 
homopiperaZinyl or piperaZinyl group, pyridyl, C1_ 4 
alkyl, —NR3R3b. 

[0179] [32] In another embodiment, the invention 
describes novel compounds of embodiment [1], Which is 
selected from Table 1. 

[0180] [33] In another embodiment, the invention 
describes novel compounds of embodiment [1], Which is 
selected from Table 2. 

[0181] [34] In another embodiment, the invention 
describes novel compounds of embodiment [1], Which is 
selected from Table 3. 

[0182] [35] In another embodiment, the invention 
describes novel compounds of embodiment [1], Which is 
selected from Table 4. 

[0183] [36] In another embodiment, the invention 
describes novel compounds of embodiment [1], selected 
from: 

[0184] 3-(4-methoXyphenyl)-5-(acetamido)indeno[1,2 
c]pyraZol-4-one; 

[0185] 3-phenyl-5-(acetamido)indeno[1,2-c]pyraZol-4 
one; 

[0186] 3-(4-methylthiophenyl)-5-(acetamido)indeno[1, 
2-c]pyraZol-4-one; 

[0187] 3—(4-methanesulfonylphenyl)-5-(acetamido)in 
deno[1,2-c]pyraZol-4-one; 

[0188] 3-(4-(N,N-dimethylamino)phenyl)-5—(acetami 
do)indeno[1,2-c]pyraZol-4-one; 

[0189] 3-(3-pyridyl)-5-(acetamido)indeno[1,2-c]pyra 
Zol-4-one; 

[0190] 3-(4-methoXyphenyl)-5-(formamido)indeno[1, 
2-c]pyraZol-4-one; 

[0191] 3-(4-hydroXyphenyl)-5-(acetamido)indeno[1,2 
c]pyraZol-4-one; 

[0192] 3-(4-piperidinophenyl)-5-(acetamido)indeno[1, 
2-c]pyraZol-4-one; 

[0193] 3-(4-morpholinophenyl)-5-(acetamido)indeno 
[1,2-c]pyraZol-4-one; 

[0194] 3-(4-ethoXyphenyl)-5—(acetamido) indeno[1,2-c] 
pyraZol-4-one; 
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[0490] 3-(4-(4-isopropylhomopiperaZino)phenyl)-5 
(morpholinocarbamoylamino)indeno[1 ,2-c]pyraZol-4 
one; 

[0491] 3-(4-(4-(N,N-dimethylamino)piperidino)phe 
nyl)-5-(morpholinocarbamoylamino)indeno[1 ,2-c] 
pyraZol-4-one; 

[0492] 3-(4-(4-(N,N-diethylamino)piperidino)phenyl) 
5 -(morpholinocarb amoylamino)indeno[1 ,2-c]pyraZol 
4-one; 

[0493] 3-(4-(4-piperidinopiperidino)phenyl) -5 -(mor 
pholinocarbamoylamino)indeno[1,2-c]pyraZol-4-one; 

[0494] 3-(4-(4-pyrrolidinopiperidino)phenyl)-5-(mor 
pholinocarbamoylamino)indeno[1,2-c]pyraZol-4-one; 

[0495] 3-(2,4-dimethylthiaZol-5 -yl) -5 -(carb amoylami 
no)indeno[1 ,2-c]pyraZol-4-one; 

[0496] 3-(2,4-dimethylthiaZol-5 -yl) -5 -(morpholinocar 
bamoylamino)indeno[1 ,2-c]pyraZol-4-one; 

[0497] 3-(2,4-dimethylthiaZol-5 -yl) -5 -((1 -methyl- 1 
phenylamino)carb amoylamino)indeno[1 ,2-c]pyraZol 
4-one; 

[0498] 3-(2,4-dimethylthiaZol-5 -yl) -5 -((2,6-dimeth 
ylpiperidino)carbamoylamino)indeno[1,2-c]pyraZol-4 
one; and 

[0499] 3-(2,4-dimethylthiaZol-5-yl)-5-((4-methylpiper 
aZino)carbamoylamino)indeno[1,2-c]pyraZol-4-one; or 
pharmaceutically acceptable salt form thereof. 

[0500] [38] In another embodiment, the invention 
describes a pharmaceutical composition, comprising a phar 
maceutically acceptable carrier, a compound according to 
embodiment [1] or a pharmaceutically acceptable salt or 
prodrug form thereof, and a cytostatic or cytotoxic agent. 

[0501] [39] In another embodiment, the invention 
describes a method of treating a cell proliferative disease 
associated With CDK activity in a patient in need thereof, 
comprising administrering to said patient a pharmaceutically 
effective amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof, Wherein the proliferative diseases is selected from 
the group consisting of: AlZheimer’s disease, viral infec 
tions, auto-immune diseases, fungal disease, cancer, psoria 
sis, vascular smooth cell proliferation associated With ath 
erosclerosis, pulmonary ?brosis, arthritis 
glomerulonephritis, neurodegenerative disorders and post 
surgical stenosis and restenosis. 

[0502] [40] In another embodiment, the invention 
describes a method of treating cancer associated With CDK 
activity in a patient in need thereof,comprising administre 
ring to said patient a pharmaceutically effective amount of a 
compound according to embodiment [1], or a pharmaceuti 
cally acceptable salt or prodrug form thereof, Wherein the 
cancer is selected from the group consisting of: carcinoma 
such as bladder, breast, colon, kidney, liver, lung, including 
small cell lung cancer, esophagus, gall-bladder, ovary, pan 
creas, stomach, cerviX, thyroid, prostate, and skin, including 
squamous cell carcinoma; hematopoietic tumors of lym 
phoid lineage, including leukemia, acute lymphocytic leu 
kemia, acute lymphoblastic leukemia, B-cell lymphoma, 
T-cell-lymphoma, Hodgkin’s lymphoma, non-Hodgkin’s 
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lymphoma, hairy cell lymphoma and Burkett’s lymphoma; 
hematopoietic tumors of myeloid lineage, including acute 
and chronic myelogenous leukemias, myelodysplastic syn 
drome and promyelocytic leukemia; tumors of mesenchy 
mal origin, including ?brosarcoma and rhabdomyosarcoma; 
tumors of the central and peripheral nervous system, includ 
ing astrocytoma, neuroblastoma, glioma and schWannomas; 
other tumors, including melanoma, seminoma, teratocarci 
noma, osteosarcoma, Xenoderoma pigmentosum, keratoc 
tanthoma, thyroid follicular cancer and Kaposi’s sarcoma. 

[0503] [41] In another embodiment, the invention 
describes a method of treating a disease associated With 
apoptosis in a patient in need thereof, comprising adminis 
trering to said patient a pharmaceutically effective amount of 
a compound according to embodiment [1], or a pharmaceu 
tically acceptable salt or prodrug form thereof, Wherein the 
disease associated With apoptosis is selected from the group 
consisting of: cancer, viral infections, autoimmune diseases 
and neurodegenerative disorder. 

[0504] [42] In another embodiment, the invention 
describes a method of inhibiting tumor angiogenesis and 
metastasis in a patient in need thereof, comprising admin 
istrering to said patient a pharmaceutically effective amount 
of a compound according to embodiment [1], or a pharma 
ceutically acceptable salt or prodrug form thereof. 

[0505] [43] In another embodiment, the invention 
describes a method of modulating the level of cellular RNA 
and DNA synthesis in a patient in need thereof, comprising 
administering to said patient a CDK inhibitory effective 
amount of a compound according to embodiment [1], or a 
pharmaceutically acceptable salt or prodrug form thereof. 

[0506] [44] In another embodiment, the invention 
describes a method of treating viral infections in a patient in 
need thereof, comprising administering to said patient a 
CDK inhibitory effective amount of a compound according 
to embodiment [1], or a pharmaceutically acceptable salt or 
prodrug form thereof, Wherein the viral infections is selected 
from the group consiting of HIV, human papilloma virus, 
herpesvirus, poXyirus, Epstein-Barr virus, Sindbis virus and 
adenovirus. 

[0507] [45] In another embodiment, the invention 
describes a method of chemopreventing cancer in a patient, 
comprising administering to said patient in need thereof, a 
CDK inhibitory effective amount of a compound according 
to embodiment [1], or a pharmaceutically acceptable salt or 
prodrug form thereof. 

[0508] [46] In another embodiment, the invention 
describes a method of inhibiting CDK activity comprising 
combining an effective amount of a compound according to 
embodiment [1], With a composition containing CDK. 

[0509] [47] In another embodiment, the invention 
describes a method of treating cancer associated With CDK 
activity in a patient in need thereof,comprising administre 
ring to said patient a pharmaceutically effective amount of a 
compound according to embodiment [1], or a pharmaceuti 
cally acceptable salt or prodrug form thereof, in combination 
(administered together or sequentially) With knoWn anti 
cancer treatments such as radiation therapy or With cyto 
static or cytotoxic agents, Wherein such agents are selected 
from the group consisting of: DNA interactive agents, such 
as cisplatin or doXorubicin; topoisomerase II inhibitors, such 
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as etoposide; topoisomerase I inhibitors such as CPT-11 or 
topotecan; tubulin interacting agents, such as paclitaxel, 
docetaxel or the epothilones; hormonal agents, such as 
tamoxifen; thymidilate synthase inhibitors, such as S-?uo 
rouracil; and anti-metabolites, such as methoxtrexate. 

[0510] [48] In another embodiment, the invention 
describes a method treating cell proliferative diseases asso 
ciated With CDK activity in a patient in need thereof, 
comprising administrering to said patient a pharmaceutically 
effective amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof, in combination (administered together or sequen 
tially) With knoWn anti-proliferating agents selected from 
the group consisting of:, altretamine, busulfan, chloram 
bucil, cyclophosphamide, ifosfamide, mechlorethamine, 
melphalan, thiotepa, cladribine, ?uorouracil, ?oxuridine, 
gemcitabine, thioguanine, pentostatin, methotrexate, 6-mer 
captopurine, cytarabine, carmustine, lomustine, streptoZoto 
cin, carboplatin, cisplatin, oxaliplatin, iproplatin, tetraplatin, 
lobaplatin, JM216, JM335, ?udarabine, aminoglutethimide, 
?utamide, goserelin, leuprolide, megestrol acetate, cyprot 
erone acetate, tamoxifen, anastroZole, bicalutamide, dexam 
ethasone, diethylstilbestrol, prednisone, bleomycin, dactino 
mycin, daunorubicin, doxirubicin, idarubicin, mitoxantrone, 
losoxantrone, mitomycin-c, plicamycin, paclitaxel, doc 
etaxel, CPT-11, epothilones , topotecan, irinotecan, 9-amino 
camptothecan, 9-nitro camptothecan, GS-211, etoposide, 
teniposide, vinblastine, vincristine, vinorelbine, procarba 
Zine, asparaginase, pegaspargase, methoxtrexate, octreotide, 
estramustine, and hydroxyurea. 
[0511] [49] In another embodiment, the invention 
describes a method of inhibiting CDK1 activity, comprising 
adminsitering to a patient in need thereof an efective CDKl 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0512] [50] In another embodiment, the invention 
describes a method of inhibiting CDKZ activity, comprising 
adminsitering to a patient in need thereof an efective CDKZ 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0513] [51] In another embodiment, the invention 
describes a method of inhibiting CDK3 activity, comprising 
adminsitering to a patient in need thereof an efective CDK3 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0514] [52] In another embodiment, the invention 
describes a method of inhibiting CDK4 activity, comprising 
adminsitering to a patient in need thereof an efective CDK4 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0515] [53] In another embodiment, the invention 
describes a method of inhibiting CDKS activity, comprising 
adminsitering to a patient in need thereof an efective CDKS 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0516] [54] In another embodiment, the invention 
describes a method of inhibiting CDK6 activity, comprising 
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adminsitering to a patient in need thereof an efective CDK6 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0517] [55] In another embodiment, the invention 
describes a method of inhibiting CDK7 activity, comprising 
adminsitering to a patient in need thereof an efective CDK7 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0518] [56] In another embodiment, the invention 
describes a method of inhibiting CDK8 activity, comprising 
adminsitering to a patient in need thereof, an efective CDK8 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0519] [57] In another embodiment, the invention 
describes a method of inhibiting CDK9 activity, comprising 
adminsitering to a patient in need thereof an efective CDK9 
inhibitory amount of a compound according to embodiment 
[1], or a pharmaceutically acceptable salt or prodrug form 
thereof. 

[0520] [58] In another embodiment, the invention 
describes a pharmaceutical kit for treating a cell proliferative 
disease associated With CDK activity, said kit comprising a 
plurality of separate containers, Wherein at least one of said 
containers contains a compound accordig to embodiment 
[1],, or a pharmaceutically acceptable salt or prodrug form 
thereof, and at least another of said containers contains one 
or more compounds selected from the group consisting of 
cytostatic or cytotoxic agents, such as for example, but not 
limited to, DNA interactive agents, such as carboplatin, 
cisplatin or doxorubicin; topoisomerase II inhibitors, such as 
etoposide; topoisomerase I inhibitors such as CPT-11 or 
topotecan; tubulin interacting agents, such as paclitaxel, 
taxane, docetaxel or the epothilones; hormonal agents, such 
as tamoxifen; thymidilate synthase inhibitors, such as 
S-?uorouracil; and anti-metabolites, such as methoxtrexate, 
and said containers optionally contain a pharmaceutical 
carrier, Which kit may be effectively utiliZed for carrying out 
combination therapies according to the invention. 

[0521] It is a further object of the invention to provide a 
method of treating a patient having a disorder associated 
With excessive cell proliferation, comprising administering 
to the patient a therapeutically effective amount of a com 
pound of embodiment [1], such that the excessive cell 
proliferation in the patient is reduced. 

[0522] It is appreciated that certain feactures of the inven 
tion, Which are, for clarity, described in the context of 
separate embodiments, may also be provided in combination 
in a single embodiment. For example, R1 of embodiment [6] 
may be combined With R2 of embodiment [19] to form a 
single embodiment. Conversely, various feactures of the 
invention Which are, for brevity, described in the context of 
a single embodiment, may also be provided seperately or in 
any suitable subcombination. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0523] As used above, and throughout the description of 
the invention, the folloWing terms, unless otherWise indi 
cated, shall be understood to have the folloWing meanings: 
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De?nitions 

[0524] As used herein, the following terms and expres 
sions have the indicated meanings. 

[0525] The term “compounds of the invention”, and 
equivalent expressions, are meant to embrace compounds of 
the invention as herein before described i.e. compounds of 
formula (I), Which expression includes the prodrugs, the 
pharmaceutically acceptable salts, and the solvates, e.g. 
hydrates, Where the context so permits. Similarly, reference 
to intermediates, Whether or not they themselves are 
claimed, is meant to embrace their salts, and solvates, Where 
the context so permits. For the sake of clarity, particular 
instances When the context so permits are sometimes indi 
cated in the text, but these instances are purely illustrative 
and it is not intended to exclude other instances When the 
context so permits. 

[0526] The term “derivative” means a chemically modi 
?ed compound Wherein the modi?cation is considered rou 
tine by the ordinary skilled chemist, such as an ester or an 
amide of an acid, protecting groups, such as a benZyl group 
for an alcohol or thiol, and tert-butoxycarbonyl group for an 
amine. 

[0527] The term “effective amount” means an amount of 
a compound/composition according to the present invention 
effective in producing the desired therapeutic effect. 

[0528] The term “amine protecting group” means an easily 
removable group Which is knoWn in the art to protect an 
amino group against undesirable reaction during synthetic 
procedures and to be selectively removable. The use of 
amine protecting groups is Well knoWn in the art for pro 
tecting groups against undesirable reactions during a syn 
thetic procedure and many such protecting groups are 
knoWn, for example, T. H. Greene and P. G. M. Wuts, 
Protective Groups in Organic Synthesis, 2nd edition, John 
Wiley & Sons, NeW York (1991), incorporated herein by 
reference. Preferred amine protecting groups are acyl, 
including formyl, acetyl, chloroacetyl, trichloroacetyl, o-ni 
trophenylacetyl, o-nitrophenoxyacetyl, tri?uoroacetyl, 
acetoacetyl, 4-chlorobutyryl, isobutyryl, o-nitrocinnamoyl, 
picolinoyl, acylisothiocyanate, aminocaproyl, benZoyl and 
the like, and acyloxy including methoxycarbonyl, 9-?uore 
nylmethoxycarbonyl, 2,2,2-tri?uoroethoxycarbonyl, 2-trim 
ethylsilylethxoycarbonyl, vinyloxycarbonyl, allyloxycarbo 
nyl, t-butyloxycarbonyl (BOC), 1,1 
dimethylpropynyloxycarbonyl, benZyloxycarbonyl (CBZ), 
p-nitrobenZyloxycarbony, 2,4-dichlorobenZyloxycarbonyl, 
and the like. 

[0529] The term “acid labile amine protecting group” 
means an amine protecting group as de?ned above Which is 
readily removed by treatment With acid While remaining 
relatively stable to other reagents. A preferred acid labile 
amine protecting group is tert-butoxycarbonyl (BOC). 

[0530] The term “hydrogenation labile amine protecting 
group” means an amine protecting group as de?ned above 
Which is readily removed by hydrogenation While remaining 
relatively stable to other reagents. Apreferred hydrogenation 
labile amine protecting group is benZyloxycarbonyl (CBZ). 

[0531] The term “hydrogenation labile acid protecting 
group” means an acid protecting group as de?ned above 
Which is readily removed by hydrogenation While remaining 
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relatively stable to other reagents. Apreferred hydrogenation 
labile acid protecting group is benZyl. 

[0532] The term “analogue” means a compound Which 
comprises a chemically modi?ed form of a speci?c com 
pound or class thereof, and Which maintains the pharma 
ceutical and/or pharmacological activities characteristic of 
said compound or class. 

[0533] The term “patient” includes both human and other 
mammals. 

[0534] The term “pharmaceutical composition” means a 
composition comprising a compound of formula (I) and at 
least one component selected from the group comprising 
pharmaceutically acceptable carriers, diluents, adjuvants, 
excipients, or vehicles, such as preserving agents, ?llers, 
disintegrating agents, Wetting agents, emulsifying agents, 
suspending agents, sWeetening agents, ?avoring agents, 
perfuming agents, antibacterial agents, antifungal agents, 
lubricating agents and dispensing agents, depending on the 
nature of the mode of administration and dosage forms. 
Examples of suspending agents include ethoxylated isos 
tearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, 
microcrystalline cellulose, aluminum metahydroxide, ben 
tonite, agar-agar and tragacanth, or mixtures of these sub 
stances. Prevention of the action of microorganisms can be 
ensured by various antibacterial and antifungal agents, for 
example, parabens, chlorobutanol, phenol, sorbic acid, and 
the like. It may also be desirable to include isotonic agents, 
for example sugars, sodium chloride and the like. Prolonged 
absorption of the injectable pharmaceutical form can be 
brought about by the use of agents delaying absorption, for 
example, aluminum monosterate and gelatin. Examples of 
suitable carriers, diluents, solvents or vehicles include Water, 
ethanol, polyols, suitable mixtures thereof, vegetable oils 
(such as olive oil) and inj ectable organic esters such as ethyl 
oleate. Examples of excipients include lactose, milk sugar, 
sodium citrate, calcium carbonate, dicalcium phosphate 
phosphate. Examples of disintegrating agents include starch, 
alginic acids and certain complex silicates. Examples of 
lubricants include magnesium stearate, sodium lauryl sul 
phate, talc, as Well as high molecular Weight polyethylene 
glycols. 

[0535] The term “solvate” means a physical association of 
a compound of this invention With one or more solvent 
molecules. This physical association includes hydrogen 
bonding. In certain instances the solvate Will be capable of 
isolation, for example When one or more solvent molecules 
are incorporated in the crystal lattice of the crystalline solid. 
“Solvate” encompasses both solution-phase and isolable 
solvates. Exemplary solvates include hydrates, ethanolates, 
methanolates, and the like. 

[0536] The term “alkyl” is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 
groups having the speci?ed number of carbon atoms. 
Examples of alkyl include, but are not limited to, methyl, 
ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, 
and s-pentyl. In addition, the term is intended to include both 
unsubstituted and substituted alkyl groups, the latter refer 
ring to alkyl moieties having one or more hydrogen sub 
stituents replaced by, but not limited to halogen, hydroxyl, 
carbonyl, alkoxy, ester, ether, cyano, phosphoryl, amino, 
imino, amido, sulfhydryl, alkythio, thioester, sulfonyl, nitro, 
heterocyclo, aryl or heteroaryl. It Will also be understood by 
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those skilled in the art that the substituted moieties them 
selves can be substituted as Well When appropriate. 

[0537] The terms “halo” or “halogen” as used herein refer 
to ?uoro, chloro, bromo and iodo. The term “aryl” is 
intended to mean an aromatic moiety containing the speci 
?ed number of carbon atoms, such as, but not limited to 
phenyl, indanyl or naphthyl. The terms “cycloalkyl” and 
“bicycloalkyl” are intended to mean any stable ring system, 
Which may be saturated or partially unsaturated. Examples 
of such include, but are not limited to, cyclopropyl, cyclo 
pentyl, cyclohexyl, norbornyl, bicyclo[2.2.2]nonane, ada 
mantly, or tetrahydronaphthyl (tetralin). 

[0538] As used herein, “carbocycle” or “carbocyclic resi 
due” is intended to mean any stable 3- to 7-membered 
monocyclic or bicyclic or 7- to 13-membered bicyclic or 
tricyclic, any of Which may be saturated, partially unsatur 
ated, or aromatic. Examples of such carbocycles include, but 
are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, adamantyl, cyclooctyl,; [3.3.0]bi 
cyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane 
(decalin), [2.2.2]bicyclooctane, ?uorenyl, phenyl, naphthyl, 
indanyl, adamantyl, or tetrahydronaphthyl (tetralin). 

[0539] As used herein, the term “heterocycle” or “hetero 
cyclic system” is intended to mean a stable 5- to 7- mem 
bered monocyclic or bicyclic or 7- to 10-membered bicyclic 
heterocyclic ring Which is saturated partially unsaturated or 
unsaturated (aromatic), and Which consists of carbon atoms 
and from 1 to 4 heteroatoms independently selected from the 
group consisting of N, O and S and including any bicyclic 
group in Which any of the above-de?ned heterocyclic rings 
is fused to a benZene ring. The nitrogen and sulfur heteroa 
toms may optionally be oxidiZed. The heterocyclic ring may 
be attached to its pendant group at any heteroatom or carbon 
atom Which results in a stable structure. The heterocyclic 
rings described herein may be substituted on carbon or on a 
nitrogen atom if the resulting compound is stable. If spe 
ci?cally noted, a nitrogen in the heterocycle may optionally 
be quaterniZed. It is preferred that When the total number of 
S and O atoms in the heterocycle exceeds 1, then these 
heteroatoms are not adjacent to one another. It is preferred 
that the total number of S and O atoms in the heterocycle is 
not more than 1. As used herein, the term “aromatic hetero 
cyclic system” is intended to mean a stable 5- to 7- mem 
bered monocyclic or bicyclic or 7- to 10-membered bicyclic 
heterocyclic aromatic ring Which consists of carbon atoms 
and from 1 to 4 heterotams independently selected from the 
group consisting of N, O and S. It is preferred that the total 
number of S and O atoms in the aromatic heterocycle is not 
more than 1. 

[0540] Examples of heterocycles include, but are not lim 
ited to, 1H-indaZole, 2-pyrrolidonyl, 2H,6H-1,5,2-dithiaZi 
nyl, 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbaZole, 
4H-quinoliZinyl, 6H-1,2,5-thiadiaZinyl, acridinyl, aZocinyl, 
benZimidaZolyl, benZofuranyl, benZothiofuranyl, ben 
Zothiophenyl, benZoxaZolyl, benZthiaZolyl, benZtriaZolyl, 
benZtetraZolyl, benZisoxaZolyl, benZisothiaZolyl, benZimi 
daZalonyl, carbaZolyl, 4aH-carbaZolyl, b-carbolinyl, chro 
manyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H 
1,5,2-dithiaZinyl, dihydrofuro[2,3-b]tetrahydrofuran, 
furanyl, furaZanyl, imidaZolidinyl, imidaZolinyl, imidaZolyl, 
1H-indaZolyl, indolenyl, indolinyl, indoliZinyl, indolyl, 
isobenZofuranyl, isochromanyl, isoindaZolyl, isoindolinyl, 
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isoindolyl, isoquinolinyl, isothiaZolyl, isoxaZolyl, morpholi 
nyl, naphthyridinyl, octahydroisoquinolinyl, oxadiaZolyl, 
1,2,3-oxadiaZolyl, 1,2,4-oxadiaZolyl, 1,2,5-oxadiaZolyl, 1,3, 
4-oxadiaZolyl, oxaZolidinyl., oxaZolyl, oxaZolidinylperim 
idinyl, phenanthridinyl, phenanthrolinyl, phenarsaZinyl, 
phenaZinyl, phenothiaZinyl, phenoxathiinyl, phenoxaZinyl, 
phthalaZinyl, piperaZinyl, piperidinyl, pteridinyl, piperido 
nyl, 4-piperidonyl, pteridinyl, purinyl, pyranyl, pyraZinyl, 
pyraZolidinyl, pyraZolinyl, pyraZolyl, pyridaZinyl, pyridoox 
aZole, pyridoimidaZole, pyridothiaZole, pyridinyl, pyridyl, 
pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, quinaZolinyl, 
quinolinyl, 4H-quinoliZinyl, quinoxalinyl, quinuclidinyl, 
carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tet 
rahydroquinolinyl, 6H-1,2,5-thiadiaZinyl, 1,2,3-thiadiaZ 
olyl, 1,2,4-thiadiaZolyl, 1,2,5-thiadiaZolyl, 1,3,4-thiadiaZ 
olyl, thianthrenyl, thiaZolyl, thienyl, thienothiaZolyl, 
thienooxaZolyl, thienoimidaZolyl, thiophenyl, triaZinyl, 1,2, 
3-triaZolyl, 1,2,4-triaZolyl, 1,2,5-triaZolyl, 1,3,4-triaZolyl, 
xanthenyl. Preferred heterocycles include, but are not lim 
ited to, pyridinyl, furanyl, thienyl, pyrrolyl, pyraZolyl, imi 
daZolyl, indolyl, benZimidaZolyl, 1H-indaZolyl, oxaZolidi 
nyl, benZotriaZolyl, benZisoxaZolyl, oxindolyl, 
benZoxaZolinyl, or isatinoyl. Also included are fused ring 
and spiro compounds containing, for example, the above 
heterocycles. 

[0541] As used herein, “pharmaceutically acceptable 
salts” refer to derivatives of the disclosed compounds 
Wherein the parent compound is modi?ed by making acid or 
base salts thereof. Examples of pharmaceutically acceptable 
salts include, but are not limited to, mineral or organic acid 
salts of basic residues such as amines; alkali or organic salts 
of acidic residues such as carboxylic acids; and the like. The 
pharmaceutically acceptable salts include the conventional 
non-toxic salts or the quaternary ammonium salts of the 
parent compound formed, for example, from non-toxic 
inorganic or organic acids. For example, such conventional 
non-toxic salts include those derived from inorganic acids 
such as hydrochloric, hydrobromic, sulfuric, sulfamic, phos 
phoric, nitric and the like; and the salts prepared from 
organic acids such as acetic, propionic, succinic, glycolic, 
stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, 
maleic, hydroxymaleic, phenylacetic, glutamic, benZoic, 
salicylic, sulfanilic, 2-acetoxybenZoic, fumaric, toluene 
sulfonic, methanesulfonic, ethane disulfonic, oxalic, 
isethionic, and the like. 

[0542] The pharmaceutically acceptable salts of the 
present invention can be synthesiZed from the parent com 
pound Which contains a basic or acidic moiety by conven 
tional chemical methods. Generally, such salts can be pre 
pared by reacting the free acid or base forms of these 
compounds With a stoichiometric amount of the appropriate 
base or acid in Water or in an organic solvent, or in a mixture 
of the tWo; generally, nonaqueous media like ether, ethyl 
acetate, ethanol, isopropanol, or acetonitrile are preferred. 
Lists of suitable salts are found in Remington’s Pharmaceu 
tical Sciences, 18th ed., Mack Publishing Company, Easton, 
Pa., 1990, p. 1445, the disclosure of Which is hereby 
incorporated by reference. 

[0543] The phrase “pharmaceutically acceptable” is 
employed herein to refer to those compounds, materials, 
compositions, and/or dosage forms Which are, Within the 
scope of sound medical judgment, suitable for use in contact 
With the tissues of human beings and animals Without 










































































































































































