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(57) ABSTRACT 

The present invention provides methods of using com 
pounds having formula (I): 

Wherein R1, R2, R3 and n are as described generally and in 
classes and subclasses herein, in the treatment of reperfusion 
injuries, osteoporosis and/or bone metastasis. 
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NOVEL DEAZAPURINES AND USES THEREOF 

PRIORITY CLAIM 

[0001] The present Application is a Continuation-In-Part 
and claims the bene?t under 35 U.S.C. § 120 of co-pending 
International Application No.: PCT/US03/00366, ?led Jan. 
7, 2003 and published in English under PCT Article 21(2), 
Which claims priority to US. Provisional Patent Application 
NO. 60/346,598, ?led Jan. 7, 2002; the entire contents of 
each of these applications are incorporated herein by refer 
ence. 

BACKGROUND OF THE INVENTION 

[0002] In?ammation is a process resulting from the dila 
tion and increased permeability of blood vessels at site of 
injury or infection. Chemokines and cytokines released at 
the site increase the expression of cell surface proteins on 
endothelial cells, alloWing circulating leukocytes to stick to 
the vessel Wall and migrate to the site of injury/infection 
Within the tissue. These cell surface proteins, termed “cell 
adhesion molecules” alloW the interaction betWeen the leu 
kocytes and the endothelial cells, and mediate the migration 
of leukocytes into the tissue. Additionally, cell adhesion 
molecules are required for many of the cell-to-cell interac 
tions in the in?ammatory and immune responses. There are 
three classes of adhesion molecules: selecting, integrins and 
immunoglobulin-related proteins Which can be expressed on 
leukocytes and endothelial cells. Several of the adhesion 
molecules, including E-selectin and ICAM, are induced by 
cytokines such as IL-1 and TNF, and their expression is 
mediated by the transcriptional factor, NF-KB. 

[0003] Sustained or inappropriate expression of adhesion 
molecules can lead to in?ammatory or autoimmune disor 
ders. Exaggerated expression of E-selectin and/or ICAM can 
result in chronic in?ammation and has been associated With 
several in?ammatory or autoimmune disorders. Therefore, 
inhibitors of cell adhesion molecules may be useful for the 
treatment of these diseases. 

[0004] In?ammatory and autoimmune diseases are not 
Well managed by current therapy and developments of better 
drugs are Widely pursued. For example, rheumatoid arthritis 
is a state of chronic in?ammation Within the joint charac 
teriZed by cartilage and bone destruction. Traditional thera 
pies for in?ammatory or autoimmune disease, such as rheu 
matoid arthritis, include nonsteroidal anti-in?ammatory 
drugs and salicylates, gold compounds, hydroxychloro 
quine, sulfasalaZine, corticosteroids, oral penicillamines, 
and cytotoxic or immunosuppressive drugs. HoWever, many 
of these therapies are not alWays suf?ciently effective and 
have resulted in serious side effects. More recently, inject 
able forms of TNFO. neutraliZing proteins have been suc 
cessfully marketed for the treatment of rheumatoid arthritis 
and Crohn’s Disease; hoWever, an orally available inhibitor 
has not been developed for these in?ammatory or autoim 
mune diseases. 

[0005] Clearly, there remains a need to identify neW 
classes of therapeutic agents for the treatment of in?amma 
tory or autoimmune and proliferative diseases, preferably 
that are orally available, and are free of serious side effects. 
It Would also be desirable to de?ne neW classes of thera 
peutic agents for the treatment of in?ammatory or autoim 
mune and proliferative disorders in general. 
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SUMMARY OF THE INVENTION 

[0006] As discussed above, there remains a need for the 
development of novel therapeutic agents useful for treating 
in?ammatory or autoimmune and proliferative diseases. The 
present invention provides methods of using novel com 
pounds of general formula (I), 

(I) 

[0007] and/or pharmaceutical compositions thereof, as 
described generally and in classes and subclasses herein, in 
the treatment of reperfusion injuries, osteoporosis and/or 
bone metastasis. 

DESCRIPTION OF CERTAIN PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0008] In recognition of the need to investigate and de?ne 
neW classes of therapeutic agents for the treatment of 
rheumatoid arthritis and other disorders (in certain embodi 
ments, in?ammatory or autoimmune and proliferative dis 
orders), the present invention provides novel deaZapurines 
and analogues thereof, as described in more detail herein, 
Which are useful generally in the treatment of in?ammatory 
or autoimmune and proliferative disorders. In certain 
embodiments, the compounds of the present invention can 
be used for the treatment of diseases and disorders including, 
but not limited to, rheumatoid arthritis, ulcerative colitis/ 
Crohn’s disease, central nervous system diseases (CNS) 
such as multiple sclerosis, systemic lupus erythematosus, 
asthma, allograft rejection/graft versus host disease 
(GVHD), psoriasis, atopic dermatitis, ecZema, uticaria, 
allergic rhinitis, myasthenia gravis, diabetes, idiopathic 
thrombocytopenia purpura, glomerulonephritis, cardiovas 
cular disease, reperfusion injury, bone metastasis, bone 
resorption disorders, such as osteoporosis, and cancer. 

1) General Description of Compounds of the 
Invention 

[0009] The compounds of the invention include com 
pounds of the general formula (I) (and tautomers thereof) as 
further de?ned beloW: 

(I) 
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[0010] derivatives 
thereof; 

and pharrnaceutically acceptable 

[0011] Wherein n is an integer from 0-4; 

[0012] R1 is hydrogen, —NH2, —NHMe, —NHAc, 
—OH, F, —OMe, —CN, or —NH(C=O)OEt; 

[0013] R2 is hydrogen, —NRARB, —ORA, an ali 
phatic, heteroaliphatic, aryl, or heteroaryl moiety, 
Wherein R A and RB are each independently hydrogen 
or an aliphatic, heteroaliphatic, aryl or heteroaryl 
rnoiety; 

[0014] each occurrence of R3 is independently hydro 
gen, halogen, cyano, or an aliphatic, heteroaliphatic, 
aryl or heteroaryl rnoiety, or a group —G—Rc, 
Wherein G is absent or is —CH2—, —NRD—, 
—O—, or (C=O), and Wherein Rc is hydrogen, 
—NRFRG, —ORF, —SRF, or an aliphatic, het 
eroaliphatic, aryl, or heteroaryl rnoiety, Wherein RD, 
RF and RG are each independently hydrogen, 
—NRXRy, an aliphatic, cycloaliphatic, het 
eroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl 
rnoiety, an acyl rnoiety substituted With an aliphatic, 
heteroaliphatic, aryl or heteroaryl rnoiety, or Wherein 
RD and Rc or RF and RG taken together are a 3-, 4-, 
5-, 6-, 7- or 8-rnernbered substituted or unsubstituted 
cycloaliphatic or cycloheteroaliphatic rnoiety; 
Wherein each occurrence of RX and Ry is indepen 
dently hydrogen, an aliphatic, cycloaliphatic, het 
eroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl 
rnoiety, an acyl rnoiety substituted With an aliphatic, 
heteroaliphatic, aryl or heteroaryl rnoiety, or Wherein 
RX and Ry taken together are a 4-, 5- or 6-rnernbered 
substituted or unsubstituted, saturated or unsaturated 
cycloaliphatic or cycloheteroaliphatic rnoiety; 

[0015] Whereby each of the foregoing aliphatic or 
heteroaliphatic rnoieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, saturated or unsaturated and Wherein each 
of the foregoing aryl or heteroaryl rnoieties may be 
independently substituted or unsubstituted. 

[0016] In certain embodiments, the present invention 
de?nes certain classes of compounds Which are of special 
interest. For example, one class of compounds of special 
interest includes those cornpounds substituted With tWo 
occurrences of R3 in Which the compound has the structure: 

[0017] wherein R3'‘) and R3b are each independently hydro 
gen, halogen, cyano, or an aliphatic, heteroaliphatic, aryl or 
heteroaryl rnoiety, or a group —G—Rc, Wherein G is absent, 
—CH2—, —NRD—, —O—, or (C=O), and Wherein Rc is 
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hydrogen, —NRFRG, —ORF, —SRF, or an aliphatic, het 
eroaliphatic, aryl, or heteroaryl rnoiety, Wherein RD, RF and 
RG are each independently hydrogen, —NRXRy, an ali 
phatic, cycloaliphatic, heteroaliphatic, cycloheteroaliphatic, 
aryl, or heteroaryl rnoiety, an acyl rnoiety substituted With an 
aliphatic, heteroaliphatic, aryl or heteroaryl rnoiety, or 
Wherein RD and Rc or RF and RG taken together are a 3-, 4-, 
5-, 6-, 7- or 8-rnernbered substituted or unsubstituted 
cycloaliphatic or cycloheteroaliphatic rnoiety; Wherein each 
occurrence of RX and Ry is independently hydrogen, an 
aliphatic, cycloaliphatic, heteroaliphatic, cyclohet 
eroaliphatic, aryl, or heteroaryl rnoiety, an acyl rnoiety 
substituted With an aliphatic, heteroaliphatic, aryl or het 
eroaryl rnoiety, or Wherein RX and Ry taken together are a 4-, 
5- or 6-rnernbered substituted or unsubstituted, saturated or 
unsaturated cycloaliphatic or cycloheteroaliphatic rnoiety; 

[0018] Whereby each of the foregoing aliphatic or 
heteroaliphatic rnoieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, saturated or unsaturated; and Wherein each 
of the foregoing aryl or heteroaryl rnoieties may be 
independently substituted or unsubstituted. 

[0019] Another class of compounds of special interest 
cornprises compounds having the structure: 

R33 

[0020] wherein R3, and R3b are each independently hydro 
gen, halogen, cyano, or an aliphatic, heteroaliphatic, aryl or 
heteroaryl rnoiety, or a group —G—Rc, Wherein G is absent, 
—CH2—, —NRD—, —O—, or (C=O), and Wherein Rc is 
hydrogen, —NRFRG, —ORF, —SRF, or an aliphatic, het 
eroaliphatic, aryl, or heteroaryl rnoiety, Wherein RD, RF and 
RG are each independently hydrogen, —NRXRy, an ali 
phatic, cycloaliphatic, heteroaliphatic, cycloheteroaliphatic, 
aryl, or heteroaryl rnoiety, an acyl rnoiety substituted With an 
aliphatic, heteroaliphatic, aryl or heteroaryl rnoiety, or 
Wherein RD and RF or RF and RG taken together are a 3-, 4-, 
5-, 6-, 7- or 8-rnernbered substituted or unsubstituted 
cycloaliphatic or cycloheteroaliphatic rnoiety; Wherein each 
occurrence of RX and Ry is independently hydrogen, an 
aliphatic, cycloaliphatic, heteroaliphatic, cyclohet 
eroaliphatic, aryl, or heteroaryl rnoiety, an acyl rnoiety 
substituted With an aliphatic, heteroaliphatic, aryl or het 
eroaryl rnoiety, or Wherein RX and Ry taken together are a 4-, 
5- or 6-rnernbered substituted or unsubstituted, saturated or 
unsaturated cycloaliphatic or cycloheteroaliphatic rnoiety; 

[0021] Whereby each of the foregoing aliphatic or 
heteroaliphatic rnoieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, saturated or unsaturated; and Wherein each 
of the foregoing aryl or heteroaryl rnoieties may be 
independently substituted or unsubstituted. 
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[0022] Another class of compounds of special interest 
comprises compounds having the structure of formula (I) in 
Which R3'‘) is —CH2NRFRG and R3b is hydrogen and the 
compound has the structure: 

[0023] Wherein R1, R2, RF and Rc are as de?ned generally 
above and in classes and subclasses herein. 

[0024] Another class of compounds of special interest 
comprises compounds having the structure of formula (I) in 
Which R3b is —CH2NRFRG and R3'‘) is hydrogen and the 
compound has the structure: 

[0025] Wherein R1, R2, RF and RG are as de?ned generally 
above and in classes and subclasses herein. 

[0026] Another class of compounds of special interest 
comprises compounds having the structure of formula (I) in 
Which R3C is —CH2NRFRG and R3d is hydrogen and the 
compound has the structure: 

RGRFN 

[0027] Wherein R1, R2, RF and RG are as de?ned generally 
above and in classes and subclasses herein. 

[0028] Another class of compounds of special interest 
comprises compounds having the structure of formula (I) in 
Which R3'‘) is —(CH=CH)qCH2(CH2)rNRFRG and R3b is 
hydrogen and the compound has the structure: 
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[0029] Wherein q and r are each independently 0 or 1; and 
R1, R2, RF and RG are as de?ned generally above and in 
classes and subclasses herein. 

[0030] Another class of compounds of special interest 
comprises compounds having the structure of formula (I) in 
Which R33 is hydrogen and R3b is 
—(CH=CH)qCH2(CH2)INRFRG and the compound has the 
structure: 

[0031] Wherein q and r are each independently 0 or 1; and 
R1, R2, RF and RG are as de?ned generally above and in 
classes and subclasses herein. 

[0032] Another class of compounds of special interest 
includes compounds having the structure of formula (I) in 
Which R33 is —(C=O)NRFRG and R3b is hydrogen and the 
compound has the structure: 

[0033] Wherein R1, R2, RF and RG are as de?ned generally 
above and in classes and subclasses herein. 

[0034] Another class of compounds of special interest 
includes compounds having the structure of formula (I) in 
Which R3b is —(C=O)NRFRG and R3'‘) is hydrogen and the 
compound has the structure: 
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[0035] wherein R1, R2, RF and RG are as de?ned generally 
above and in classes and subclasses herein. 

[0036] Another class of compounds of special interest 
comprises compounds having the structure of formula (I) in 
Which R33 is —CH2S(=O)mNRFRG and R3b is hydrogen 
and the compound has the structure: 

[0037] Wherein R1 and R2 are as de?ned generally above 
and in classes and subclasses herein; 

[0038] m is 0, 1 or 2; and 

[0039] RF is an aliphatic, cycloaliphatic, het 
eroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl 
moiety; 

[0040] Whereby each of the foregoing aliphatic or 
heteroaliphatic moieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, saturated or unsaturated; and Wherein each 
of the foregoing aryl or heteroaryl moieties may be 
independently substituted or unsubstituted. 

[0041] Another class of compounds of special interest 
comprises compounds having the structure of formula (I) in 
Which R3'‘) is —CH2ORF and R3b is hydrogen and the 
compound has the structure: 
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[0042] Wherein R1 and R2 are as de?ned generally above 
and in classes and subclasses herein; and 

[0043] RF is hydrogen, a protective group or an 
aliphatic, cycloaliphatic, heteroaliphatic, cyclohet 
eroaliphatic, aryl, or heteroaryl moiety; 

[0044] Whereby each of the foregoing aliphatic or 
heteroaliphatic moieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, saturated or unsaturated; and Wherein each 
of the foregoing aryl or heteroaryl moieties may be 
independently substituted or unsubstituted. 

[0045] A number of important subclasses of each of the 
foregoing classes deserve separate mention; these subclasses 
include subclasses of the foregoing classes in Which: 

[0046] i) R1 is NH2; 

[0047] ii) R1 is hydrogen; 

[0048] iii) R1 is NHMe; 

[0049] iv) R1 is NHAc; 

[0050] v) R2 is NH2, OH, C1-C6 alkyl or C1-C6 
alkenyl, said alkyl and alkenyl groups optionally 
substituted With halogen or hydroXyl; 

[0051] vi) R2 is C1-C2 alkyl; 

[0052] vii) R2 is methyl; 

[0053] viii) R2 is hydrogen; 

[0054] iX) one of RF or RG is hydrogen or loWer alkyl; 
and the other is an alkyl, heteroalkyl, aryl, het 
eroaryl, alkylaryl or alkylheteroaryl, optionally inde 
pendently substituted for each occurrence With one 
or more of halogen, alkoXy, thioalkyl, or substituted 
or unsubstituted alkyl, heteroalkyl, aryl, or het 
eroaryl, or Wherein RF and RG taken together are a 
6-membered substituted or unsubstituted heterocy 
clic moiety; 

[0055] X) one of RF or RG is hydrogen or loWer alkyl; 
and the other is an aryl, heteroaryl, alkylaryl or 
alkylheteroaryl moiety, optionally independently 
substituted for each occurrence With one or more of 

halogen, alkoXy, thioalkyl, or substituted or unsub 
stituted alkyl, heteroalkyl, aryl, or heteroaryl, or 
Wherein RF and RG taken together are a 6-membered 
substituted or unsubstituted cyclic or heterocyclic 
moiety; 

[0056] Xi) one of RF or RG is hydrogen or loWer alkyl; 
and the other is phenyl, pyridyl, (alkyl)phenyl, or 
(alkyl)pyridyl, optionally substituted With one or 
more occurrences of halogen, tri?uromethoXy, meth 
oXy, tri?uoromethyl, methylthio, or substituted or 
unsubstituted loWer alkyl, loWer heteroalkyl, aryl or 
heteroaryl; and 

[0057] Xii) one of RF or RG is hydrogen or loWer 
alkyl; and the other is a cyclic or acyclic, linear or 
branched aliphatic moiety optionally substituted 
With one or more of substituted or unsubstituted aryl, 
heteroaryl, amide, alkoXy, hydroXyl, thioalkyl, thiol, 
acyl or amino; 



US 2004/0186127 A1 

[0058] Xiii) RF is an alkyl, cycloalkyl, heteroalkyl, 
cycloheteroalkyl, aryl, heteroaryl, alkylaryl or alky 
lheteroaryl, optionally independently substituted for 
each occurrence With one or more of halogen, 
alkoXy, thioalkyl, or substituted or unsubstituted 
alkyl, heteroalkyl, aryl, or heteroaryl; and/or 

[0059] Xiv) RF is hydrogen, a protecting group, or an 
alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl, 
heteroaryl, alkylaryl or alkylheteroaryl, optionally 
independently substituted for each occurrence With 
one or more of halogen, alkoXy, thioalkyl, or substi 
tuted or unsubstituted alkyl, heteroalkyl, aryl, or 
heteroaryl. 

[0060] As the reader Will appreciate, compounds of par 
ticular interest include, among others, those Which share the 
attributes of one or more of the foregoing subclasses. Some 
of those subclasses are illustrated by the folloWing sorts of 
compounds: 

I) Compounds of the Formula (and 
Pharmaceutically Acceptable Derivatives thereof) 

[0061] 

[0062] Wherein R1 and R2 are as de?ned generically and in 
classes and subclasses herein; G is CH2 or —(C=O) and 
one of RG or RF is hydrogen or loWer alkyl; and the other is 
an alkyl, heteroalkyl, aryl, heteroaryl, alkylaryl or alkylhet 
eroaryl moiety, optionally independently substituted for 
each occurrence With one or more of halogen, alkoXy, 
thioalkyl, or substituted or unsubstituted alkyl, heteroalkyl, 
aryl, or heteroaryl, or Wherein RF and RG taken together are 
a 3 to 8-membered substituted or unsubstituted cyclic or 
heterocyclic moiety. 

[0063] In certain embodiments, one of RF or RG is hydro 
gen or loWer alkyl; and the other is an aryl, heteroaryl, 
alkylaryl or alkylheteroaryl moiety, optionally indepen 
dently substituted for each occurrence With one or more of 
halogen, alkoXy, thioalkyl, or substituted or unsubstituted 
alkyl, heteroalkyl, aryl, or heteroaryl, or Wherein RF and RG 
taken together are a 3 to 8-membered substituted or unsub 
stituted cyclic or heterocyclic moiety. 

[0064] In certain other embodiments, one of RF or RG is 
hydrogen or loWer alkyl; and the other is phenyl, pyridyl, 
(alkyl)phenyl, or (alkyl)pyridyl, optionally substituted With 
one or more occurrences of halogen, tri?uromethoXy, meth 
oXy, tri?uoromethyl, methylthio, or substituted or unsubsti 
tuted loWer alkyl, loWer heteroalkyl, aryl or heteroaryl. 

[0065] In still other embodiments, one of RF or RG is 
hydrogen or loWer alkyl; and the other is a cyclic or acyclic, 
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linear or branched aliphatic moiety optionally substituted 
With one or more of substituted or unsubstituted aryl, 

heteroaryl, amide, alkoXy, hydroXyl, thioalkyl, thiol, acyl or 
amino. 

II) Compounds of the Formula (and 
Pharmaceutically Acceptable Derivatives thereof) 

[0066] 

[0067] Wherein R1 and R2 are as de?ned generically and in 
classes and subclasses herein; G is CH2 or —(C=O) and X 
is O, S, C=O, S=O, C=CR4R5, NR4, or CR4R5; Wherein 
each occurrence of R4 and R5 is independently hydrogen, 
hydroXyl, halogen, cyano an aliphatic, heteroaliphatic, aryl, 
or heteroaryl moiety, or is an acyl moiety substituted With an 
aliphatic, heteroaliphatic, aryl or heteroaryl moiety; 

[0068] Whereby each of the foregoing aliphatic or 
heteroaliphatic moieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, and Wherein each of the foregoing aryl or 
heteroaryl moieties may be independently substi 
tuted or unsubstituted. 

III) Compounds of the Formula (and 
Pharmaceutically Acceptable Derivatives thereof) 

[0069] 

[0070] Wherein R1 and R2 are as de?ned generically and in 
classes and subclasses herein; G is CH2 or —(C=O) and 
one of RG or RF is hydrogen or loWer alkyl; and the other is 
an alkyl, heteroalkyl, aryl, heteroaryl, alkylaryl or alkylhet 
eroaryl, optionally independently substituted for each occur 
rence With one or more of halogen, alkoXy, thioalkyl, or 
substituted or unsubstituted alkyl, heteroalkyl, aryl, or het 
eroaryl, or Wherein RF and RG taken together are a 3 to 
8-membered substituted or unsubstituted cyclic or hetero 
cyclic moiety. 

[0071] In certain embodiments, one of RF or RG is hydro 
gen or loWer alkyl; and the other is an aryl, heteroaryl, 
alkylaryl or alkylheteroaryl moiety, optionally indepen 
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dently substituted for each occurrence With one or more of 
halogen, alkoXy, thioalkyl, or substituted or unsubstituted 
alkyl, heteroalkyl, aryl, or heteroaryl, or Wherein RF and RG 
taken together are a 3 to 8-membered substituted or unsub 
stituted cyclic or heterocyclic moiety. 

[0072] In certain other embodiments, one of RF or RG is 
hydrogen or loWer alkyl; and the other is phenyl, pyridyl, 
(alkyl)phenyl, or (alkyl)pyridyl, optionally substituted With 
one or more occurrences of halogen, tri?uromethoXy, meth 
oXy, tri?uoromethyl, methylthio, or substituted or unsubsti 
tuted loWer alkyl, loWer heteroalkyl, aryl or heteroaryl. 

[0073] In still other embodiments, one of RF or RG is 
hydrogen or loWer alkyl; and the other is a cyclic or acyclic, 
linear or branched aliphatic moiety optionally substituted 
With one or more of substituted or unsubstituted aryl, 

heteroaryl, amide, alkoXy, hydroXyl, thioalkyl, thiol, acyl or 
amino. 

IV) Compounds of the Formula (and 
Pharmaceutically Acceptable Derivatives thereof) 

[0074] 

[0075] Wherein R1 and R2 are as de?ned generically and in 
classes and subclasses herein; G is CH2 or —(C=O) and X 
is O, S, C=O, S=O, C=CR4R5, NR4, or CR4R5; Wherein 
each occurrence of R4 and R5 is independently hydrogen, 
hydroXyl, halogen, cyano an aliphatic, heteroaliphatic, aryl, 
or heteroaryl moiety, or is an acyl moiety substituted With an 
aliphatic, heteroaliphatic, aryl or heteroaryl moiety; 

[0076] Whereby each of the foregoing aliphatic or 
heteroaliphatic moieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, and Wherein each of the foregoing aryl or 
heteroaryl moieties may be independently substi 
tuted or unsubstituted. 

V) Compounds of the Formula (and 
Pharmaceutically Acceptable Derivatives thereof) 

[0077] 
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[0078] Wherein R1 and R2 are as de?ned generically and in 
classes and subclasses herein; G is CH2 or —(C=O) and 
one of RG or RF is hydrogen or loWer alkyl; and the other is 
an alkyl, heteroalkyl, aryl, heteroaryl, alkylaryl or alkylhet 
eroaryl, optionally independently substituted for each occur 
rence With one or more of halogen, alkoXy, thioalkyl, or 
substituted or unsubstituted alkyl, heteroalkyl, aryl, or het 
eroaryl, or Wherein RF and RG taken together are a 3 to 
8-membered substituted or unsubstituted cyclic or hetero 
cyclic moiety. 
[0079] In certain embodiments, one of RF or RG is hydro 
gen or loWer alkyl; and the other is an aryl, heteroaryl, 
alkylaryl or alkylheteroaryl moiety, optionally indepen 
dently substituted for each occurrence With one or more of 
halogen, alkoXy, thioalkyl, or substituted or unsubstituted 
alkyl, heteroalkyl, aryl, or heteroaryl, or Wherein RF and RG 
taken together are a 3 to 8-membered substituted or unsub 
stituted cyclic or heterocyclic moiety. 

[0080] In certain other embodiments, one of RF or RG is 
hydrogen or loWer alkyl; and the other is phenyl, pyridyl, 
(alkyl)phenyl, or (alkyl)pyridyl, optionally substituted With 
one or more occurrences of halogen, tri?uromethoXy, meth 
oXy, tri?uoromethyl, methylthio, or substituted or unsubsti 
tuted loWer alkyl, loWer heteroalkyl, aryl or heteroaryl. 

[0081] In still other embodiments, one of RF or RG is 
hydrogen or loWer alkyl; and the other is a cyclic or acyclic, 
linear or branched aliphatic moiety optionally substituted 
With one or more of substituted or unsubstituted aryl, 
heteroaryl, amide, alkoXy, hydroXyl, thioalkyl, thiol, acyl or 
amino. 

VI) Compounds of the Formula (and 
Pharmaceutically Acceptable Derivatives thereof) 

[0082] 

[0083] Wherein R1 and R2 are as de?ned generically and in 
classes and subclasses herein; G is CH2 or —(C=O) and X 
is O, S, C=O, S=O, C=CR4R5, NR4, or CR4R5; Wherein 
each occurrence of R4 and R5 is independently hydrogen, 
hydroXyl, halogen, cyano an aliphatic, heteroaliphatic, aryl, 
or heteroaryl moiety, or is an acyl moiety substituted With an 
aliphatic, heteroaliphatic, aryl or heteroaryl moiety; 

[0084] Whereby each of the foregoing aliphatic or 
heteroaliphatic moieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, and Wherein each of the foregoing aryl or 
heteroaryl moieties may be independently substi 
tuted or unsubstituted. 
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VII) Compounds of the Formula (and 
Pharmaceutically Acceptable Derivatives thereof) 

[0085] 

[0086] Wherein RF, R1 and R2 are as de?ned generically 
and in classes and subclasses herein; p is an integer from 
0-3; s is an integer from 0-4; A, B, D, E and each occurrence 
of K are independently absent, O, S, C=O, S=O, 
C=CR4R5, NR4, or CR4R5, Wherein each occurrence of R4 
and R5 is independently hydrogen, hydroXyl, halogen, 
cyano, —ORX, —SRX, —NRXRy, an aliphatic, het 
eroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety 
substituted With an aliphatic, heteroaliphatic, aryl or het 
eroaryl moiety; and Wherein A and B, B and D, D and E, E 
and K and any tWo adjacent K groups may be linked by a 
single or double bond as valency permits; Wherein each 
occurrence of RX and Ry is independently hydrogen, a 
protecting group, or an aliphatic, heteroaliphatic, aryl, het 
eroaryl, aliphaticaryl, heteroaliphatic aryl, aliphatichet 
eroaryl or heteroaliphaticheteroaryl moiety, 

[0087] Whereby each of the foregoing aliphatic or 
heteroaliphatic moieties may be independently sub 
stituted or unsubstituted, cyclic or acyclic, linear or 
branched, saturated or unsaturated and Wherein each 
of the foregoing aryl, heteroaryl aliphaticaryl, het 
eroaliphatic aryl, aliphaticheteroaryl or het 
eroaliphaticheteroaryl moieties may be indepen 
dently substituted or unsubstituted. 

[0088] In certain eXemplary embodiments, 

B 

‘r’ \A 
E\ 
0% 

[0089] represents a substituted or unsubstituted phenyl, 
pyridyl or furanyl moiety. In certain other embodiments, 

[0090] represents a substituted or unsubstituted, saturated 
or unsaturated 3-, 4-, 5-, 6-, 7-, or 8-membered cycloalkyl or 
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cycloheteroalkyl moiety. In certain eXemplary embodi 
ments, 

[0091] represents substituted or unsubstituted cyclopro 
pyl, cyclobutyl, cyclopentyl, cycloheXyl, cycloheptyl or 
cyclooctyl. In certain exemplary embodiments, 

[0092] represents a substituted or unsubstituted bicyclic 
aliphatic moiety. 

[0093] In certain exemplary embodiments, RF is hydrogen 
or loWer alkyl. In cerain embodiments, RF is hydrogen or 
methyl. 

[0094] It Will also be appreciated that for each of the 
subgroups I-VII described above, a variety of other sub 
classes are of special interest, including, but not limited to 
those classes described above i)-Xiv) and classes, subclasses 
and species of compounds described above and in the 
eXamples herein. 

[0095] Some of the foregoing compounds can comprise 
one or more asymmetric centers, and thus can eXist in 
various isomeric forms, e.g., stereoisomers and/or diastere 
omers. Thus, inventive compounds and pharmaceutical 
compositions thereof may be in the form of an individual 
enantiomer, diastereomer or geometric isomer, or may be in 
the form of a mixture of stereoisomers. In certain embodi 
ments, the compounds of the invention are enantiopure 
compounds. In certain other embodiments, a mixture of 
stereoisomers or diastereomers are provided. 

[0096] Additionally, any and all tautomers of the forego 
ing compounds are encompassed by the invention. The 
invention is not limited to the tautomeric structures depicted 
herein. As but one eXample, compounds described and 
depicted generally as: 
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[0097] may also be described and depicted as: 

[0098] Furthermore, certain compounds, as described 
herein may have one or more double bonds that can exist as 

either the Z or E isomer, unless otherWise indicated. The 
invention additionally encompasses the compounds as indi 
vidual isomers substantially free of other isomers and alter 
natively, as mixtures of various isomers, e.g., racemic mix 
tures of stereoisomers. In addition to the above-mentioned 
compounds per se, this invention also encompasses phar 
maceutically acceptable derivatives of these compounds and 
compositions comprising one or more compounds of the 
invention and one or more pharmaceutically acceptable 
excipients or additives. 

[0099] Compounds of the invention may be prepared by 
crystalliZation of compound of formula (I) under different 
conditions and may exist as one or a combination of poly 
morphs of compound of general formula (I) forming part of 
this invention. For example, different polymorphs may be 
identi?ed and/or prepared by using different solvents, or 
different mixtures of solvents for recrystallization; by per 
forming crystalliZations at different temperatures; or by 
using various modes of cooling, ranging from very fast to 
very sloW cooling during crystalliZations. Polymorphs may 
also be obtained by heating or melting the compound 
folloWed by gradual or fast cooling. The presence of poly 
morphs may be determined by solid probe NMR spectros 
copy, IR spectroscopy, differential scanning calorimetry, 
poWder X-ray diffractogram and/or other techniques. Thus, 
the present invention encompasses inventive compounds, 
their derivatives, their tautomeric forms, their stereoisomers, 
their polymorphs, their pharmaceutically acceptable salts 
their pharmaceutically acceptable solvates and pharmaceu 
tically acceptable compositions containing them. 

2) Compounds and De?nitions 

[0100] As discussed above, this invention provides novel 
compounds With a range of biological properties. Com 
pounds of this invention have biological activities relevant 
for the treatment of in?ammatory or autoimmune disorders 
and/or proliferative disorders. In certain embodiments, the 
compounds of the invention are useful for the treatment of 
rheumatoid arthritis, ulcerative colitis/Crohn’s disease, cen 
tral nervous system diseases (CNS) such as multiple scle 
rosis, systemic lupus erythematosus, asthma, allograft rejec 
tion/graft versus host disease (GVHD), psoriasis, atopic 
dermatitis, ecZema, uticaria, allergic rhinitis, myasthenia 
gravis, diabetes, idiopathic thrombocytopenia purpura, 
glomerulonephritis, cardiovascular disease, reperfusion 
injury, bone metastasis, bone resorption disorders, such as 
osteoporosis, and cancer. 
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[0101] Compounds of this invention include those speci? 
cally set forth above and described herein, and are illustrated 
in part by the various classes, subgenera and species dis 
closed elseWhere herein. 

[0102] Additionally, the present invention provides phar 
maceutically acceptable derivatives of the inventive com 
pounds, and methods of treating a subject using these 
compounds, pharmaceutical compositions thereof, or either 
of these in combination With one or more additional thera 
peutic agents. The phrase, “pharmaceutically acceptable 
derivative”, as used herein, denotes any pharmaceutically 
acceptable salt, ester, or salt of such ester, of such com 
pound, or any other adduct or derivative Which, upon 
administration to a patient, is capable of providing (directly 
or indirectly) a compound as otherWise described herein, or 
a metabolite or residue thereof. Pharmaceutically acceptable 
derivatives thus include among others pro-drugs. Apro-drug 
is a derivative of a compound, usually With signi?cantly 
reduced pharmacological activity, Which contains an addi 
tional moiety Which is susceptible to removal in vivo 
yielding the parent molecule as the pharmacologically active 
species. An example of a pro-drug is an ester. Which is 
cleaved in vivo to yield a compound of interest. Pro-drugs 
of a variety of compounds, and materials and methods for 
derivatiZing the parent compounds to create the pro-drugs, 
are knoWn and may be adapted to the present invention. 
Certain exemplary pharmaceutical compositions and phar 
maceutically acceptable derivatives Will be discussed in 
more detail herein beloW. 

[0103] Certain compounds of the present invention, and 
de?nitions of speci?c functional groups are also described in 
more detail beloW. For purposes of this invention, the 
chemical elements are identi?ed in accordance With the 
Periodic Table of the Elements, CAS version, Handbook of 
Chemistry and Physics, 75th Ed., inside cover, and speci?c 
functional groups are generally de?ned as described therein. 
Additionally, general principles of organic chemistry, as 
Well as speci?c functional moieties and reactivity, are 
described in “Organic Chemistry”, Thomas Sorrell, Univer 
sity Science Books, Sausalito: 1999, the entire contents of 
Which are incorporated herein by reference. Furthermore, it 
Will be appreciated by one of ordinary skill in the art that the 
synthetic methods, as described herein, utiliZe a variety of 
protecting groups. By the term “protecting group”, has used 
herein, it is meant that a particular functional moiety, e.g., O, 
S, or N, is temporarily blocked so that a reaction can be 
carried out selectively at another reactive site in a multi 
functional compound. In preferred embodiments, a protect 
ing group reacts selectively in good yield to give a protected 
substrate that is stable to the projected reactions; the pro 
tecting group must be selectively removed in good yield by 
readily available, preferably nontoxic reagents that do not 
attack the other functional groups; the protecting group 
forms an easily separable derivative (more preferably With 
out the generation of neW stereogenic centers); and the 
protecting group has a minimum of additional functionality 
to avoid further sites of reaction. As detailed herein, oxygen, 
sulfur, nitrogen and carbon protecting groups may be uti 
liZed. For example, in certain embodiments, as detailed 
herein, certain exemplary oxygen protecting groups are 
utiliZed. These oxygen protecting groups include, but are not 
limited to methyl ethers, substituted methyl ethers (e.g., 
MOM (methoxymethyl ether), MTM (methylthiomethyl 
ether), BOM (benZyloxymethyl ether), PMBM (p-methoxy 
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benZyloxymethyl ether), to name a feW), substituted ethyl 
ethers, substituted benZyl ethers, silyl ethers (e.g., TMS 
(trimethylsilyl ether), TES (triethylsilylether), TIPS (triiso 
propylsilyl ether), TBDMS (t-butyldimethylsilyl ether), 
tribenZyl silyl ether, TBDPS (t-butyldiphenyl silyl ether), to 
name a feW), esters (e.g., formate, acetate, benZoate (BZ), 
tri?uoroacetate, dichloroacetate, to name a feW), carbonates, 
cyclic acetals and ketals. In certain other exemplary embodi 
ments, nitrogen protecting groups are utilized. These nitro 
gen protecting groups include, but are not limited to, car 
bamates (including methyl, ethyl and substituted ethyl 
carbamates (e.g., Troc), to name a feW) amides, cyclic imide 
derivatives, N-Alkyl and N-Aryl amines, imine derivatives, 
and enamine derivatives, to name a feW. Certain other 
exemplary protecting groups are detailed herein, hoWever, it 
Will be appreciated that the present invention is not intended 
to be limited to these protecting groups; rather, a variety of 
additional equivalent protecting groups can be readily iden 
ti?ed using the above criteria and utiliZed in the present 
invention. Additionally, a variety of protecting groups are 
described in “Protective Groups in Organic Synthesis” Third 
Ed. Greene, T. W. and Wuts, P. G., Eds., John Wiley & Sons, 
NeW York: 1999, the entire contents of Which are hereby 
incorporated by reference. 
[0104] It Will be appreciated that the compounds, as 
described herein, may be substituted With any number of 
substituents or functional moieties. In general, the term 
“substituted” Whether preceded by the term “optionally” or 
not, and substituents contained in formulas of this invention, 
refer to the replacement of hydrogen radicals in a given 
structure With the radical of a speci?ed substituent. When 
more than one position in any given structure may be 
substituted With more than one substituent selected from a 
speci?ed group, the substituent may be either the same or 
different at every position. As used herein, the term “sub 
stituted” is contemplated to include all permissible substitu 
ents of organic compounds. In a broad aspect, the permis 
sible substituents include acyclic and cyclic, branched and 
unbranched, carbocyclic and heterocyclic, aromatic and 
nonaromatic substituents of organic compounds. For pur 
poses of this invention, heteroatoms such as nitrogen may 
have hydrogen substituents and/or any permissible substitu 
ents of organic compounds described herein Which satisfy 
the valencies of the heteroatoms. Furthermore, this invention 
is not intended to be limited in any manner by the permis 
sible substituents of organic compounds. Combinations of 
substituents and variables envisioned by this invention are 
preferably those that result in the formation of stable com 
pounds useful in the treatment, for example of in?ammatory 
or autoimmune and proliferative disorders, including, but 
not limited to rheumatoid arthritis, psoriasis, asthma and 
cancer. The term “stable”, as used herein, preferably refers 
to compounds Which possess stability sufficient to alloW 
manufacture and Which maintain the integrity of the com 
pound for a sufficientperiod of time to be detected and 
preferably for a suf?cient period of time to be useful for the 
purposes detailed herein. 

[0105] The term “aliphatic”, as used herein, includes both 
saturated and unsaturated, straight chain (i.e., unbranched), 
branched, cyclic, or polycyclic aliphatic hydrocarbons, 
Which are optionally substituted With one or more functional 
groups. As Will be appreciated by one of ordinary skill in the 
art, “aliphatic” is intended herein to include, but is not 
limited to, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, 
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and cycloalkynyl moieties. Thus, as used herein, the term 
“alkyl” includes straight, branched and cyclic alkyl groups. 
An analogous convention applies to other generic terms such 
as “alkenyl”, “alkynyl” and the like. Furthermore, as used 
herein, the terms “alkyl”, “alkenyl”, “alkynyl” and the like 
encompass both substituted and unsubstituted groups. In 
certain embodiments, as used herein, “loWer alkyl” is used 
to indicate those alkyl groups (cyclic, acyclic, substituted, 
unsubstituted, branched or unbranched) having 1-6 carbon 
atoms. 

[0106] In certain embodiments, the alkyl, alkenyl and 
alkynyl groups employed in the invention contain 1-20 
aliphatic carbon atoms. In certain other embodiments, the 
alkyl, alkenyl, and alkynyl groups employed in the invention 
contain 1-10 aliphatic carbon atoms. In yet other embodi 
ments, the alkyl, alkenyl, and alkynyl groups employed in 
the invention contain 1-8 aliphatic carbon atoms. In still 
other embodiments, the alkyl, alkenyl, and alkynyl groups 
employed in the invention contain 1-6 aliphatic carbon 
atoms. In yet other embodiments, the alkyl, alkenyl, and 
alkynyl groups employed in the invention contain 1-4 car 
bon atoms. Illustrative aliphatic groups thus include, but are 
not limited to, for example, methyl, ethyl, n-propyl, isopro 
pyl, cyclopropyl, —CH2-cyclopropyl, allyl, n-butyl, sec 
butyl, isobutyl, tert-butyl, cyclobutyl, —CH2-cyclobutyl, 
n-pentyl, sec-pentyl, isopentyl, tert-pentyl, cyclopentyl, 
—CH2-cyclopentyl-n, hexyl, sec-hexyl, cyclohexyl, —CH2 
cyclohexyl moieties and the like, Which again, may bear one 
or more substituents. Alkenyl groups include, but are not 
limited to, for example, ethenyl, propenyl, butenyl, 1-me 
thyl-2-buten-1-yl, and the like. Representative alkynyl 
groups include, but are not limited to, ethynyl, 2-propynyl 
(propargyl), 1-propynyl and the like. 

[0107] The term “alkoxy” (or “alkyloxy”), or “thioalkyl” 
as used herein refers to an alkyl group, as previously de?ned, 
attached to the parent molecular moiety through an oxygen 
atom or through a sulfur atom. In certain embodiments, the 
alkyl group contains 1-20 aliphatic carbon atoms. In certain 
other embodiments, the alkyl group contains 1-10 aliphatic 
carbon atoms. In yet other embodiments, the alkyl, alkenyl, 
and alkynyl groups employed in the invention contain 1-8 
aliphatic carbon atoms. In still other embodiments, the alkyl 
group contains 1-6 aliphatic carbon atoms. In yet other 
embodiments, the alkyl group contains 1-4 aliphatic carbon 
atoms. Examples of alkoxy, include but are not limited to, 
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, tert-bu 
toxy, neopentoxy and n-hexoxy. Examples of thioalkyl 
include, but are not limited to, methylthio, ethylthio, pro 
pylthio, isopropylthio, n-butylthio, and the like. 

[0108] The term “alkylamino” refers to a group having the 
structure —NHR‘Wherein R‘ is alkyl, as de?ned herein. The 
term “aminoalkyl” refers to a group having the structure 
NH2R‘—, Wherein R‘ is alkyl, as de?ned herein. In certain 
embodiments, the alkyl group contains 1-20 aliphatic carbon 
atoms. In certain other embodiments, the alkyl group con 
tains 1-10 aliphatic carbon atoms. In yet other embodiments, 
the alkyl, alkenyl, and alkynyl groups employed in the 
invention contain 1-8 aliphatic carbon atoms. In still other 
embodiments, the alkyl group contains 1-6 aliphatic carbon 
atoms. In yet other embodiments, the alkyl group contains 
1-4 aliphatic carbon atoms. Examples of alkylamino include, 
but are not limited to, methylamino, ethylamino, iso-propy 
lamino and the like. 
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[0109] Some examples of sutstituents of the above-de 
scribed aliphatic (and other) moieties of compounds of the 
invention include, but are not limited to aliphatic; het 
eroaliphatic; aryl; heteroaryl; alkylaryl; alkylheteroaryl; 
alkoxy; aryloxy; heteroalkoxy; heteroaryloxy; alkylthio; 
arylthio; heteroalkylthio; heteroarylthio; F; Cl; Br; I; —OH; 
—NO2; —CN; —CF3; —CH2CF3; —CHCl2; —CHZOH; 
—CHZCHZOH; —CH2NH2; —CH2SO2CH3; —C(O)RX; 
—CO2(RX); —CON(RX)2; —OC(O)RX; _oco2RX; 
—OCON(RX)2; —N(RX)2; —S(O)2RX; —NRX(CO)RX 
Wherein each occurrence of RX independently includes, but 
is not limited to, aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, Wherein any of the aliphatic, 
heteroaliphatic, alkylaryl, or alkylheteroaryl substituents 
described above and herein may be substituted or unsubsti 
tuted, branched or unbranched, cyclic or acyclic, and 
Wherein any of the aryl or heteroaryl substituents described 
above and herein may be substituted or unsubstituted. Addi 
tional examples of generally applicable substituents are 
illustrated by the speci?c embodiments shoWn in the 
Examples that are described herein. 

[0110] In general, the terms “aryl” and “heteroaryl”, as 
used herein, refer to stable mono- or polycyclic, heterocy 
clic, polycyclic, and polyheterocyclic unsaturated moieties 
having preferably 3-14 carbon atoms, each of Which may be 
substituted or unsubstituted. It Will also be appreciated that 
aryl and heteroaryl moieties, as de?ned herein may be 
attached via an aliphatic, heteroaliphatic, alkyl or het 
eroalkyl moiety and thus also include -(aliphatic)aryl, —(het 
eroaliphatic)aryl, -(aliphatic)heteroaryl, —(heteroaliphat 
ic)heteroaryl, -(alkyl)aryl, -(heteroalkyl)aryl, 
-(heteroalkyl)aryl, and -(heteroalkyl)heteroaryl moieties. 
Thus, as used herein, the phrases “aryl or heteroaryl” and 
“aryl, heteroaryl, -(aliphatic)aryl, -(heteroaliphatic)aryl, 
-(aliphatic)heteroaryl, —(heteroaliphatic)heteroaryl, —(alky 
l)aryl, -(heteroalkyl)aryl, -(heteroalkyl)aryl, and —(het 
eroalkyl)heteroaryl” are interchangeable. Substituents 
include, but are not limited to, any of the previously men 
tioned substitutents, i.e., the substituents recited for aliphatic 
moieties, or for other moieties as disclosed herein, resulting 
in the formation of a stable compound. In certain embodi 
ments of the present invention, “aryl” refers to a mono- or 
bicyclic carbocyclic ring system having one or tWo aromatic 
rings including, but not limited to, phenyl, naphthyl, tet 
rahydronaphthyl, indanyl, indenyl and the like. In certain 
embodiements of the present invention, the term “het 
eroaryl”, as used herein, refers to a cyclic aromatic radical 
having from ?ve to ten ring atoms of Which one ring atom 
is selected from S, O and N; Zero, one or tWo ring atoms are 
additional heteroatoms independently selected from S, O 
and N; and the remaining ring atoms are carbon, the radical 
being joined to the rest of the molecule via any of the ring 
atoms, such as, for example, pyridyl, pyraZinyl, pyrimidinyl, 
pyrrolyl, pyraZolyl, imidaZolyl, thiaZolyl, oxaZolyl, isoox 
aZolyl, thiadiaZolyl, oxadiaZolyl, thiophenyl, furanyl, quino 
linyl, isoquinolinyl, and the like. 
[0111] It Will be appreciated that aryl and heteroaryl 
groups (including bycyclic aryl groups) can be unsubstituted 
or substituted, Wherein substitution includes replacement of 
one, tWo or three of the hydrogen atoms thereon indepen 
dently With any one or more of the folloWing moieties 
including, but not limited to: aliphatic; heteroaliphatic; aryl; 
heteroaryl; alkylaryl; alkylheteroaryl; alkoxy; aryloxy; het 
eroalkoxy; heteroaryloxy; alkylthio; arylthio; heteroalky 
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lthio; heteroarylthio; F; Cl; Br; I; —OH; —NO2; —CN; 
—CF3; —CH2CF3; —CHCl2; —CHZOH; —CHZCHZOH; 
—CH2NH2; —CH2SO2CH3; —C(O)RX; —CO2(RX); 
—CON(RX)2; —OC(O)RX; —oco2RX; —OCON(RX)2; 
—N(RX)2; —S(O)2RX; —NRX(CO)RX Wherein each occur 
rence of RX independently includes, but is not limited to, 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alky 
lheteroaryl, Wherein any of the aliphatic, heteroaliphatic, 
alkylaryl, or alkylheteroaryl substituents described above 
and herein may be substituted or unsubstituted, branched or 
unbranched, cyclic or acyclic, and Wherein any of the aryl or 
heteroaryl substituents described above and herein may be 
substituted or unsubstituted. Additional examples of gener 
ally applicable substituents are illustrated by the speci?c 
embodiments shoWn in the Examples that are described 
herein. 

[0112] The term “cycloalkyl”, as used herein, refers spe 
ci?cally to groups having three to seven, preferably three to 
ten carbon atoms. Suitable cycloalkyls include, but are not 
limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl and the like, Which, as in the case of other 
aliphatic, heteroaliphatic or hetercyclic moieties, may 
optionally be substituted With substituents including, but not 
limited to aliphatic; heteroaliphatic; aryl; heteroaryl; alky 
laryl; alkylheteroaryl; alkoxy; aryloxy; heteroalkoxy; het 

—CON(RX)2; —OC(O)RX; —oco2RX; —OCON(RX)2; 
—N(RX)2; —S(O)2RX; —NRX(CO)RX Wherein each occur 
rence of RX independently includes, but is not limited to, 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alky 
lheteroaryl, Wherein any of the aliphatic, heteroaliphatic, 
alkylaryl, or alkylheteroaryl substituents described above 
and herein may be substituted or unsubstituted, branched or 
unbranched, cyclic or acyclic, and Wherein any of the aryl or 
heteroaryl substituents described above and herein may be 
substituted or unsubstituted. Additional examples of gener 
ally applicable substituents are illustrated by the speci?c 
embodiments shoWn in the Examples that are described 
herein. 

[0113] The term “heteroaliphatic”, as used herein, refers to 
aliphatic moieties Which contain one or more oxygen sulfur, 
nitrogen, phosphorus or silicon atoms, e.g., in place of 
carbon atoms. Heteroaliphatic moieties may be branched, 
unbranched, cyclic or acyclic and include saturated and 
unsaturated heterocycles such as morpholino, pyrrolidinyl, 
etc. In certain embodiments, heteroaliphatic moieties are 
substituted by independent replacement of one or more of 
the hydrogen atoms thereon With one or more moieties 
including, but not limited to aliphatic; heteroaliphatic; aryl; 
heteroaryl; alkylaryl; alkylheteroaryl; alkoxy; aryloxy; het 
eroalkoxy; heteroaryloxy; alkylthio; arylthio; heteroalky 
lthio; heteroarylthio; F; Cl; Br; I; —OH; —NO2; —CN; 
—CF3; —CH2CF3; —CHCl2; —CHZOH; —CHZCHZOH; 
—CH2NH2; —CH2SO2CH3; —C(O)RX; —CO2(RX); 
—CON(RX)2; —OC(O)RX; —oco2RX; —OCON(RX)2; 
—N(RX)2; —S(O)2RX; —NRX(CO)RX Wherein each occur 
rence of RX independently includes, but is not limited to, 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alky 
lheteroaryl, Wherein any of the aliphatic, heteroaliphatic, 
alkylaryl, or alkylheteroaryl substituents described above 
and herein may be substituted or unsubstituted, branched or 
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unbranched, cyclic or acyclic, and wherein any of the aryl or 
heteroaryl substituents described above and herein may be 
substituted or unsubstituted. Additional examples of gener 
ally applicable substituents are illustrated by the speci?c 
embodiments shoWn in the Examples that are described 
herein. 

[0114] The terms “halo” and “halogen” as used herein 
refer to an atom selected from ?uorine, chlorine, bromine 
and iodine. 

[0115] The term “haloalkyl” denotes an alkyl group, as 
de?ned above, having one, tWo, or three halogen atoms 
attached thereto and is exempli?ed by such groups as 
chloromethyl, bromoethyl, tri?uoromethyl, and the like. 

[0116] The term “heterocycloalkyl” or “heterocycle”, as 
used herein, refers to a non-aromatic 5-, 6- or 7-membered 
ring or a polycyclic group, including, but not limited to a bi 
or tri-cyclic group comprising fused six-membered rings 
having betWeen one and three heteroatoms independently 
selected from oxygen, sulfur and nitrogen, Wherein each 
5-membered ring has 0 to 1 double bonds and each 6-mem 
bered ring has 0 to 2 double bonds, (ii) the nitrogen and 
sulfur heteroatoms may be optionally be oxidiZed, (iii) the 
nitrogen heteroatom may optionally be quaterniZed, and (iv) 
any of the above heterocyclic rings may be fused to a 
benZene ring. Representative heterocycles include, but are 
not limited to, pyrrolidinyl, pyraZolinyl, pyraZolidinyl, imi 
daZolinyl, imidaZolidinyl, piperidinyl, piperaZinyl, oxaZo 
lidinyl, isoxaZolidinyl, morpholinyl, thiaZolidinyl, isothia 
Zolidinyl, and tetrahydrofuryl. In certain embodiments, a 
“substituted heterocycloalkyl or heterocycle” group is uti 
liZed and as used herein, refers to a heterocycloalkyl or 
heterocycle group, as de?ned above, substituted by the 
independent replacement of one, tWo or three of the hydro 
gen atoms thereon With but are not limited to aliphatic; 
heteroaliphatic; aryl; heteroaryl; alkylaryl; alkylheteroaryl; 
alkoxy; aryloxy; heteroalkoxy; heteroaryloxy; alkylthio; 
arylthio; heteroalkylthio; heteroarylthio; F; Cl; Br; I; —OH; 
—NO2; —CN; —CF3; —CH2CF3; —CHCl2; —CHZOH; 
—CHZCHZOH; —CH2NH2; —CH2SO2CH3; —C(O)RX; 
—CO2(RX); —CON(RX)2; —OC(O)RX; _oco2RX; 
—OCOMRX»; —N(RX>2; —s(O)2RX; —NRX(CO)RX 
Wherein each occurrence of RX independently includes, but 
is not limited to, aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, Wherein any of the aliphatic, 
heteroaliphatic, alkylaryl, or alkylheteroaryl substituents 
described above and herein may be substituted or unsubsti 
tuted, branched or unbranched, cyclic or acyclic, and 
Wherein any of the aryl or heteroaryl substitutents described 
above and herein may be substituted or unsubstituted. Addi 
tional examples or generally applicable substituents are 
illustrated by the speci?c embodiments shoWn in the 
Examples Which are described herein. 

3) Research Uses, Formulation and Administration 

[0117] According to the present invention, the inventive 
compounds may be assayed in any of the available assays 
knoWn in the art for identifying compounds having a pre 
determined biological activity. For example, the assay may 
be cellular or non-cellular, in vivo or in vitro, high- or 
loW-throughput format, etc. In certain exemplary embodi 
ments, the inventive compounds are tested in assays to 
identify those compounds having antiproliferative/antican 
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cer activity, in?ammatory cytokine signaling pathWay 
inhibitory activity, adhesion molecule expression inhibitory 
activity and/or anti-in?ammatory effect. 

[0118] Thus, in one aspect, compounds of this invention 
Which are of particular interest include those Which: 

[0119] exhibit activity generally as inhibitors of 
adhesion molecule expression on the endothelial cell 
surface upon stimulation With in?ammatory cytok 
ines; 

[0120] exhibit activity as inhibitors of in?ammatory 
cytokine signaling pathWay; 

[0121] exhibit an anti-in?ammatory effect on suitable 
cell lines maintained in vitro, or in animal studies 
using a scienti?cally acceptable model; 

[0122] exhibit an antiproliferative and/or anticancer 
effect on suitable cell lines maintained in vitro, or in 
animal studies using a scienti?cally acceptable 
model; and 

[0123] exhibit a favorable therapeutic pro?le (e.g., 
safety, ef?cacy, and stability). 

[0124] As discussed herein, compounds of the invention 
have been shoWn to reduce activation of the transcriptional 
factor NF-KB and inhibit the transcriptional activation in 
in?ammatory cytokine signaling pathWays, Which regulates 
many genes such as IL-lO. and TNF 0t involved in the 
pathology of several in?ammatory diseases. For example, 
elevated levels of TNF 0t and/or IL-l over basal levels have 
been implicated in mediating or exacerbating a number of 
disease states including rheumatoid arthritis; Pagets disease; 
osteoporosis; multiple myeloma; uveititis; acute and chronic 
myelogenous leukemia; pancreatic B cell destruction; 
osteoarthritis; rheumatoid spondylitis; gouty arthritis; 
in?ammatory boWel disease; adult respiratory distress syn 
drome (ARDS); psoriasis; Crohn’s disease; allergic rhinitis; 
ulcerative colitis; anaphylaxis; contact dermatitis; asthma; 
muscle degeneration; cachexia; Reiter’s syndrome; type I 
and type II diabetes; bone resorption diseases; graft vs. host 
reaction; ischemia reperfusion injury; atherosclerosis; brain 
trauma; multiple sclerosis; cerebral malaria; sepsis; septic 
shock; toxic shock syndrome; fever, and myalgias due to 
infection. HIV-1,HIV-2,HIV-3, cytomegalovirus (CMV), 
in?uenZa, adenovirus, the herpes viruses (including HSV-1, 
HSV-2), and herpes Zoster are also exacerbated by TNF 0t. 

[0125] Certain compounds as described herein exhibit 
activity generally as inhibitors of cell adhesion molecules on 
endothelial cells (E-selectin and ICAM) and transcriptional 
activation induced by in?ammatory cytokine signaling. 
More speci?cally, compounds of the invention demonstrate 
immunomodulatory activity and thus the invention further 
provides a method for treating an in?ammatory or autoim 
mune disorder or a proliferative disorder. In certain embodi 
ments, the inventive compounds as useful for the treatment 
of rheumatoid arthritis, ulcerative colitis/Crohn’s disease, 
central nervous system diseases (CNS) such as multiple 
sclerosis, systemic lupus erythematosus, asthma, allograft 
rejection/graft versus host disease (GVHD), psoriasis, atopic 
dermatitis, ecZema, uticaria, allergic rhinitis, myasthenia 
gravis, diabetes, idiopathic thrombocytopenia purpura, 
glomerulonephritis, cardiovascular disease, reperfusion 
injury, bone metastasis, bone resorption disorders, such as 
osteoporosis, and cancer. 
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[0126] As mentioned above, compounds of the invention 
have been shoWn to inhibit adhesion molecule expression 
such as E-selectin and ICAM-1 on the endothelial cell 
surface induced by stimulation With in?ammatory cytokines. 
Accordingly, compounds of the invention may be useful for 
the treatment or prophylaxis of diseases caused by expres 
sion of adhesion molecules. These diseases include those in 
Which leukocyte trafficking plays a role, notably acute and 
chronic in?ammatory diseases, autoimmune diseases, tumor 
metastasis, allograft rejection, and reperfusion injury. 

[0127] Therefore, in certain embodiments, compounds of 
the invention may be useful for the treatment of any one or 
more of the above-mentioned diseases or conditions. In 
certain exemplary embodiments, compounds of the inven 
tion are useful for treating or lessening the severity of 
disorders selected from reperfusion injury, bone metastasis 
and/or bone resorption disorders, such as osteoporosis. 

[0128] Reperfusion Injury 
[0129] Tissues deprived of blood and oxygen undergo 
ischemic necrosis or infarction With possible irreversible 
organ damage. In some circumstances, hoWever, such as 
during cardiac surgery, it is desirable to interrupt the normal 
myocardial contractions (cardioplegia) and actually induce 
ischemia. Such elective or obligatory ischemia occurs in the 
presence of safeguards such as cardioplegia-induced cardiac 
arrest and hypothermia. While these safeguards provide 
considerable myocardial protection, alteration of myocardial 
energetics (stunning) and poor postoperative ventricular 
function still remain signi?cant problems. 

[0130] Once the ?oW of blood and oxygen is restored to 
the organ or tissue (reperfusion), the organ does not imme 
diately return to the normal preischemic state. For example, 
reperfused postischemic non-necrotic myocardium is poorly 
contractile and has reduced concentrations of high energy 
nucleotides, depressed subcellular organelle function and 
membrane damage that resolves only sloWly. Although 
reperfusion restores oxygen and reverses ischemia, repletion 
of high energy nucleotides such as adenosine triphosphate 
(ATP) and reversal of ischemic membrane damage is sloW, 
and contractile function may be profoundly depressed for a 
long period. Just minutes of ischemia causes loss of myo 
cardial systolic Wall thickening for hours. Longer periods of 
reversible ischemia may depress contractility for days. 

[0131] In certain exemplary embodiments, compounds of 
the invention are useful for treatment of stroke, cardiac, 
brain and/or renal reperfusion injury. 

[0132] Bone Metastasis 

[0133] Although the success rate for curing primary can 
cers is increasing, metastasis remains a limiting factor in 
antitumour therapy. Metastasis involves the spread of cancer 
cells from the primary cancer site to a secondary location 
elseWhere in the body. A common secondary site for 
metastasising tumour cells is in the bone. The presence of 
malignant cells in bone induces metabolic bone disease 
leading, for example, to bone resorption. The clinical symp 
toms of bone metastasis such as bone pain are partly linked 
to bone resorption. In advanced metastatic bone disease, the 
patient experiences excruciating pain due to pressure of the 
tumor on surrounding nerves, tissue, and the innervation of 
the bone and endosteum or periosteum itself. The quality of 
the patient’s life at this point can deteriorate quickly, and the 
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levels of pain become intolerable. In certain embodiments, 
compounds of the invention are useful for the treatment of 
bone metastases and/or are useful therapeutic agents for 
relieving bone pain in patients suffering from bone metasta 
s1s. 

[0134] Pharmaceutical Compositions 

[0135] As discussed above this invention provides novel 
compounds that have biological properties useful for the 
treatment of in?ammatory and proliferative disorders, 
including, but not limited to rheumatoid arthritis, ulcerative 
colitis/Crohn’s disease, central nervous system diseases 
(CNS) such as multiple sclerosis, systemic lupus erythema 
tosus, asthma, allograft rejection/graft versus host disease 
(GVHD), psoriasis, atopic dermatitis, ecZema, uticaria, 
allergic rhinitis, myasthenia gravis, diabetes, idiopathic 
thrombocytopenia purpura, glomerulonephritis, cardiovas 
cular disease, reperfusion injury, bone metastasis, bone 
resorption disorders, such as osteoporosis, and cancer. 

[0136] Accordingly, in another aspect of the present 
invention, pharmaceutical compositions are provided, Which 
comprise any one or more of the compounds described 
herein (or a prodrug, pharmaceutically acceptable salt or 
other pharmaceutically acceptable derivative thereof), and 
optionally comprise a pharmaceutically acceptable carrier. 
In certain embodiments, a pharmaceutical composition com 
prising an inventive compound (or a prodrug, pharmaceu 
tically acceptable salt or other pharmaceutically acceptable 
derivative thereof), a carrier or diluent and optionally an 
additional therapeutic agent is provided. In certain embodi 
ments, compositions of the invention optionally further 
comprise one or more additional therapeutic agents. Alter 
natively, a compound of this invention may be administered 
to a patient in need thereof in combination With the admin 
istration of one or more other therapeutic agents. For 
example, additional therapeutic agents for conjoint admin 
istration or inclusion in a pharmaceutical composition With 
a compound of this invention may be an anti-in?ammatory 
agent (e.g., an agent for the treatment of rheumatoid arthritis 
or psoriasis) or cytotoxic agent or anticancer agent approved 
for the treatment of cancer, as discussed in more detail 
herein, or it may be any one of a number of agents under 
going approval in the Food and Drug Administration that 
ultimately obtain approval for the treatment of an immune 
disorder or cancer. It Will also be appreciated that certain of 
the compounds of present invention can exist in free form 
for treatment, or Where appropriate, as a pharmaceutically 
acceptable derivative thereof. According to the present 
invention, a pharmaceutically acceptable derivative 
includes, but is not limited to, pharmaceutically acceptable 
salts, esters, salts of such esters, or a prodrug or other adduct 
or derivative of a compound of this invention Which upon 
administration to a patient in need is capable of providing, 
directly or indirectly, a compound as otherWise described 
herein, or a metabolite or residue thereof. 

[0137] As used herein, the term “pharmaceutically accept 
able salt” refers to those salts Which are, Within the scope of 
sound medical judgment, suitable for use in contact With the 
tissues of humans and loWer animals Without undue toxicity, 
irritation, allergic response and the like, and are commen 
surate With a reasonable bene?t/risk ratio. Pharmaceutically 
acceptable salts of amines, carboxylic acids, and other types 
of compounds, are Well knoWn in the art. For example, S. M. 
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Berge, et al. describe pharmaceutically acceptable salts in 
detail in J. Pharmaceutical Sciences, 66: 1-19 (1977), incor 
porated herein by reference. The salts can be prepared in situ 
during the ?nal isolation and puri?cation of the compounds 
of the invention, or separately by reacting a free base or free 
acid function With a suitable reagent, as described generally 
beloW. For example, a free base function can be reacted With 
a suitable acid. Furthermore, Where the compounds of the 
invention carry an acidic moiety, suitable pharmaceutically 
acceptable salts thereof may, include metal salts such as 
alkali metal salts, eg sodium or potassium salts; and 
alkaline earth metal salts, e.g. calcium or magnesium salts. 
Examples of pharmaceutically acceptable, nontoxic acid 
addition salts are salts of an amino group formed With 
inorganic acids such as hydrochloric acid, hydrobromic acid, 
phosphoric acid, sulfuric acid and perchloric acid or With 
organic acids such as acetic acid, oxalic acid, maleic acid, 
tartaric acid, citric acid, succinic acid or malonic acid or by 
using other methods used in the art such as ion exchange. 
Other pharmaceutically acceptable salts include adipate, 
alginate, ascorbate, aspartate, benZenesulfonate, benZoate, 
bisulfate, borate, butyrate, camphorate, camphorsulfonate, 
citrate, cyclopentanepropionate, digluconate, dodecylsul 
fate, ethanesulfonate, formate, fumarate, glucoheptonate, 
glycerophosphate, gluconate, hernisulfate, heptanoate, hex 
anoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobion 
ate, lactate, laurate, lauryl sulfate, malate, maleate, mal 
onate, methanesulfonate, 2-naphthalenesulfonate, 
nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pec 
tinate, persulfate, 3-phenylpropionate, phosphate, picrate, 
pivalate, propionate, stearate, succinate, sulfate, tartrate, 
thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, 
and the like. Representative alkali or alkaline earth metal 
salts include sodium, lithium, potassium, calcium, magne 
sium, and the like. Further pharmaceutically acceptable salts 
include, When appropriate, nontoxic ammonium, quaternary 
ammonium, and amine cations formed using counterions 
such as halide, hydroxide, carboxylate, sulfate, phosphate, 
nitrate, loWeralkyl sulfonate and aryl sulfonate. 
[0138] Additionally, as used herein, the term “pharmaceu 
tically acceptable ester” refers to esters that hydrolyZe in 
vivo and include those that break doWn readily in the human 
body to leave the parent compound or a salt thereof. Suitable 
ester groups include, for example, those derived from phar 
maceutically acceptable aliphatic carboxylic acids, particu 
larly alkanoic, alkenoic, cycloalkanoic and alkanedioic 
acids, in Which each alkyl or alkenyl moiety advantageously 
has not more than 6 carbon atoms. Examples of particular 
esters include formates, acetates, propionates, butyrates, 
acrylates and ethylsuccinates. 
[0139] Furthermore, the term “pharmaceutically accept 
able prodrugs” as used herein refers to those prodrugs of the 
compounds of the present invention Which are, Within the 
scope of sound medical judgment, suitable for use in contact 
With the issues of humans and loWer animals With undue 
toxicity, irritation, allergic response, and the like, commen 
surate With a reasonable bene?t/risk ratio, and effective for 
their intended use, as Well as the ZWitterionic forms, Where 
possible, of the compounds of the invention. The term 
“prodrug” refers to compounds that are rapidly transformed 
in vivo to yield the parent compound of the above formula, 
for example by hydrolysis in blood. A thorough discussion 
is provided in T. Higuchi and V. Stella, Pro-drugs as Novel 
Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, 
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and in EdWard B. Roche, ed., Bioreversible Carriers in Drug 
Design, American Pharmaceutical Association and Perga 
mon Press, 1987, both of Which are incorporated herein by 
reference. 

[0140] As described above, the pharmaceutical composi 
tions of the present invention additionally comprise a phar 
maceutically acceptable carrier, Which, as used herein, 
includes any and all solvents, diluents, or other liquid 
vehicle, dispersion or suspension aids, surface active agents, 
isotonic agents, thickening or emulsifying agents, preserva 
tives, solid binders, lubricants and the like, as suited to the 
particular dosage form desired. Remington’s Pharmaceuti 
cal Sciences, Sixteenth Edition, E. W. Martin (Mack Pub 
lishing Co., Easton, Pa., 1980) discloses various carriers 
used in formulating pharmaceutical compositions and 
knoWn techniques for the preparation thereof. Except insofar 
as any conventional carrier medium is incompatible With the 
compounds of the invention, such as by producing any 
undesirable biological effect or otherWise interacting in a 
deleterious manner With any other component(s) of the 
pharmaceutical composition, its use is contemplated to be 
Within the scope of this invention. Some examples of 
materials Which can serve as pharmaceutically acceptable 
carriers include, but are not limited to, sugars such as 
lactose, glucose and sucrose; starches such as corn starch 
and potato starch; cellulose and its derivatives such as 
sodium carboxymethyl cellulose, ethyl cellulose and cellu 
lose acetate; poWdered tragacanth; malt; gelatine; talc; 
excipients such as cocoa butter and suppository Waxes; oils 
such as peanut oil, cottonseed oil; saf?oWer oil, sesame oil; 
olive oil; corn oil and soybean oil; glycols; such as propy 
lene glycol; esters such as ethyl oleate and ethyl laurate; 
agar; buffering agents such as magnesium hydroxide and 
aluminum hydroxide; alginic acid; pyrogenfree Water; iso 
tonic saline; Ringer’s solution; ethyl alcohol, and phosphate 
buffer solutions, as Well as other non-toxic compatible 
lubricants such as sodium lauryl sulfate and magnesium 
stearate, as Well as coloring agents, releasing agents, coating 
agents, sWeetening, ?avoring and perfuming agents, preser 
vatives and antioxidants can also be present in the compo 
sition, according to the judgment of the formulator. 

[0141] Uses and Formulations of Compounds of the 
Invention 

[0142] As described in more detail herein, in general, the 
present invention provides compounds useful for the treat 
ment of in?ammatory or autoimmune disorders and the 
treatment of proliferative disorders. Without Wishing to be 
bound by any particular theory, more generally, the com 
pounds of the invention have been shoWn to inhibit adhesion 
molecule expression such as E-selectin and ICAM-1 on the 
endothelial cell surface induced by stimulation With in?am 
matory cytokines. Such cell surface molecules play a critical 
role for in?ammatory cell in?ltration and cell-cell interac 
tions Within in?ammatory and immune responses. The com 
pounds also reduce activation of the transcriptional factor 
NF-KB and inhibit the transcriptional activation in in?am 
matory cytokine signaling pathWays, Which regulates many 
genes such as IL-lO. and TNF 0t involved in the pathology 
of several in?ammatory diseases. More generally, the iden 
ti?cation of NF-KB as a key player in the pathogenesis of 
in?ammation suggest that NF-KB targeted therapeutics may 
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be effective in in?ammatory and immune disorders (see, 
generally, NF-KB in Defense and Disease, J. Clin. Investig. 
2001, 107, 7). 
[0143] As detailed in the exempli?cation herein in assays 
to determine the ability of compounds to inhibit cytokine 
induced adhesion molecule expression by endothelial cells, 
certain inventive compounds, (generally Where one occur 
rence of R3 is hydrogen, and the other occurrence of R3 is a 
moiety as described generally herein) exhibited IC5O values 
(E-Selectin and ICAM-1) less than 1 MM. In other embodi 
ments, exemplary compounds exhibited IC5O values less 
than 10 pM. 

[0144] As discussed above, compounds of the invention 
exhibit immunomodulatory activity and exhibit activity for 
the inhibition of tumor cell groWth. As such, compounds of 
the invention are particularly useful for the treatment of 
diseases and disorders including, but not limited to, rheu 
matoid arthritis, ulcerative colitis/Crohn’s disease, central 
nervous system diseases (CNS) such as multiple sclerosis, 
systemic lupus erythematosus, asthma, allograft rejection/ 
graft versus host disease (GVHD), psoriasis, atopic derma 
titis, ecZema, uticaria, allergic rhinitis, myasthenia gravis, 
diabetes, idiopathic thrombocytopenia purpura, glomerulo 
nephritis, cardiovascular disease, reperfusion injury, bone 
metastasis, bone resorption disorders, such as osteoporosis, 
and cancer. 

[0145] Thus, as described above, in another aspect of the 
invention, methods for the treatment of in?ammatory or 
autoimmune and proliferative disorders are provided com 
prising administering a therapeutically effective amount of a 
compound of formula (I), or pharmaceutical composition 
thereof, as described herein, to a subject in need thereof. In 
certain embodiments, the inventive compounds are useful 
for the treatment of rheumatoid arthritis, ulcerative colitis/ 
Crohn’s disease, central nervous system diseases (CNS) 
such as multiple sclerosis, systemic lupus erythematosus, 
asthma, allograft rejection/graft versus host disease 
(GVHD), psoriasis, atopic dermatitis, ecZema, uticaria, 
allergic rhinitis, myasthenia gravis, diabetes, idiopathic 
thrombocytopenia purpura, glomerulonephritis, cardiovas 
cular disease, reperfusion injury, bone metastasis, bone 
resorption disorders, such as osteoporosis, and cancer. 

[0146] In certain embodiments, there is provided a method 
for treating or lessening the severity of reperfusion injury 
comprising administering a therapeutically effective amount 
of an inventive compound (or a prodrug, pharmaceutically 
acceptable salt or other pharmaceutically acceptable deriva 
tive thereof), or pharmaceutical composition thereof, to a 
subject (including, but not limited to a human or animal) in 
need of it. 

[0147] In certain embodiments, there is provided a method 
for treating or lessening the severity of a bone resorption 
disorder, such as osteoporosis, comprising administering a 
therapeutically effective amount of an inventive compound 
(or a prodrug, pharmaceutically acceptable salt or other 
pharmaceutically acceptable derivative thereof), or pharma 
ceutical composition thereof, to a subject (including, but not 
limited to a human or animal) in need of it. 

[0148] In certain embodiments, there is provided a method 
for treating or lessening the severity of bone metastasis 
comprising administering a therapeutically effective amount 
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of an inventive compound (or a prodrug, pharmaceutically 
acceptable salt or other pharmaceutically acceptable deriva 
tive thereof), or pharmaceutical composition thereof, to a 
subject (including, but not limited to a human or animal) in 
need of it. 

[0149] In certain embodiments, the method involves the 
administration of a therapeutically effective amount of a 
compound of the invention (or a prodrug, pharmaceutically 
acceptable salt or other pharmaceutically acceptable deriva 
tive thereof), or pharamceutical composition thereof, and an 
additional therapeutic agent. 

[0150] It Will be appreciated that the compounds and 
compositions, according to the method of the present inven 
tion, may be administered using any amount and any route 
of administration effective for the treatment of in?ammatory 
or autoimmune and proliferative disorders. Thus, the expres 
sion “effective amount” as used herein, refers to a suf?cient 
amount of agent to kill or inhibit the groWth of tumor cells, 
or refers to a sufficient amount to reduce the effects of an 
in?ammatory or autoimmune response or disorder. The 
exact amount required Will vary from subject to subject, 
depending on the species, age, and general condition of the 
subject, the severity of the infection, the particular thera 
peutic agent, its mode of administration, and the like. The 
compounds of the invention are preferably formulated in 
dosage unit form for ease of administration and uniformity 
of dosage. The expression “dosage unit form” as used herein 
refers to a physically discrete unit of therapeutic agent 
appropriate for the patient to be treated. It Will be under 
stood, hoWever, that the total daily usage of the compounds 
and compositions of the present invention Will be decided by 
the attending physician Within the scope of sound medical 
judgment. The speci?c therapeutically effective dose level 
for any particular patient or organism Will depend upon a 
variety of factors including the disorder being treated and 
the severity of the disorder; the activity of the speci?c 
compound employed; the speci?c composition employed; 
the age, body Weight, general health, sex and diet of the 
patient; the time of administration, route of administration, 
and rate of excretion of the speci?c compound employed; 
the duration of the treatment; drugs used in combination or 
coincidental With the speci?c compound employed; and like 
factors Well knoWn in the medical arts (see, for example, 
Goodman and Gilman’s, “The Pharmacological Basis of 
Therapeutics”, Tenth Edition, A. Gilman, J. Hardman and L. 
Limbird, eds., McGraW-Hill Press, 155-173, 2001, Which is 
incorporated herein by reference in its entirety). 

[0151] Furthermore, after formulation With an appropriate 
pharmaceutically acceptable carrier in a desired dosage, the 
pharmaceutical compositions of this invention can be 
administered to humans and other animals orally, rectally, 
parenterally, intracisternally, intravaginally, intraperito 
neally, topically (as by poWders, ointments, or drops), 
bucally, as an oral or nasal spray, or the like, depending on 
the severity of the infection being treated. In certain embodi 
ments, the compounds of the invention may be administered 
at dosage levels of about 0.001 mg/kg to about 50 mg/kg, 
from about 0.01 mg/kg to about 25 mg/kg, or from about 0.1 
mg/kg to about 10 mg/kg of subject body Weight per day, 
one or more times a day, to obtain the desired therapeutic 
effect. It Will also be appreciated that dosages smaller than 
0.001 mg/kg or greater than 50 mg/kg (for example 50-100 
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mg/kg) can be administered to a subject. In certain embodi 
ments, compounds are administered orally or parenterally. 

[0152] Liquid dosage forms for oral administration 
include, but are not limited to, pharmaceutically acceptable 
emulsions, microemulsions, solutions, suspensions, syrups 
and elixirs. In addition to the active compounds, the liquid 
dosage forms may contain inert diluents commonly used in 
the art such as, for example, Water or other solvents, 
solubiliZing agents and emulsi?ers such as ethyl alcohol, 
isopropyl alcohol, ethyl carbonate, ethyl acetate, benZyl 
alcohol, benZyl benZoate, propylene glycol, 1,3-butylene 
glycol, dimethylformamide, oils (in particular, cottonseed, 
groundnut, corn, germ, olive, castor, and sesame oils), 
glycerol, tetrahydrofIr?ryl alcohol, polyethylene glycols and 
fatty acid esters of sorbitan, and mixtures thereof. Besides 
inert diluents, the oral compositions can also include adju 
vants such as Wetting agents, emulsifying and suspending 
agents, sWeetening, ?avoring, and perfuming agents. 

[0153] Injectable preparations, for example, sterile inject 
able aqueous or oleaginous suspensions may be formulated 
according to the knoWn art using suitable dispersing or 
Wetting agents and suspending agents. The sterile injectable 
preparation may also be a sterile injectable solution, sus 
pension or emulsion in a nontoxic parenterally acceptable 
diluent or solvent, for example, as a solution in 1,3-butane 
diol. Among the acceptable vehicles and solvents that may 
be employed are Water, Ringer’s solution, U.S.P. and iso 
tonic sodium chloride solution. In addition, sterile, ?xed oils 
are conventionally employed as a solvent or suspending 
medium. For this purpose any bland ?xed oil can be 
employed including synthetic mono- or diglycerides. In 
addition, fatty acids such as oleic acid are used in the 
preparation of injectables. 

[0154] The injectable formulations can be steriliZed, for 
example, by ?ltration through a bacterial-retaining ?lter, or 
by incorporating steriliZing agents in the form of sterile solid 
compositions Which can be dissolved or dispersed in sterile 
Water or other sterile injectable medium prior to use. 

[0155] In order to prolong the effect of a drug, it is often 
desirable to sloW the absorption of the drug from subcuta 
neous or intramuscular injection. This may be accomplished 
by the use of a liquid suspension or crystalline or amorphous 
material With poor Water solubility. The rate of absorption of 
the drug then depends upon its rate of dissolution that, in 
turn, may depend upon crystal siZe and crystalline form. 
Alternatively, delayed absorption of a parenterally admin 
istered drug form is accomplished by dissolving or suspend 
ing the drug in an oil vehicle. Injectable depot forms are 
made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. 
Depending upon the ratio of drug to polymer and the nature 
of the particular polymer employed, the rate of drug release 
can be controlled. Examples of other biodegradable poly 
mers include (poly(orthoesters) and poly(anhydrides). 
Depot injectable formulations are also prepared by entrap 
ping the drug in liposomes or microemulsions Which are 
compatible With body tissues. 

[0156] Compositions for rectal or vaginal administration 
are preferably suppositories Which can be prepared by 
mixing the compounds of this invention With suitable non 
irritating excipients or carriers such as cocoa butter, poly 
ethylene glycol or a suppository Wax Which are solid at 
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ambient temperature but liquid at body temperature and 
therefore melt in the rectum or vaginal cavity and release the 
active compound. 

[0157] Solid dosage forms for oral administration include 
capsules, tablets, pills, poWders, and granules. In such solid 
dosage forms, the active compound is mixed With at least 
one inert, pharmaceutically acceptable excipient or carrier 
such as sodium citrate or dicalcium phosphate and/or a) 
?llers or extenders such as starches, lactose, sucrose, glu 
cose, mannitol, and silicic acid, b) binders such as, for 
example, carboxymethylcellulose, alginates, gelatin, poly 
vinylpyrrolidinone, sucrose, and acacia, c) humectants such 
as glycerol, d) disintegrating agents such as agar—agar, 
calcium carbonate, potato or tapioca starch, alginic acid, 
certain silicates, and sodium carbonate, e) solution retarding 
agents such as paraf?n, f) absorption accelerators such as 
quaternary ammonium compounds, g) Wetting agents such 
as, for example, cetyl alcohol and glycerol monostearate, h) 
absorbents such as kaolin and bentonite clay, and i) lubri 
cants such as talc, calcium stearate, magnesium stearate, 
solid polyethylene glycols, sodium lauryl sulfate, and mix 
tures thereof. In the case of capsules, tablets and pills, the 
dosage form may also comprise buffering agents. 

[0158] Solid compositions of a similar type may also be 
employed as ?llers in soft and hard-?lled gelatin capsules 
using such excipients as lactose or milk sugar as Well as high 
molecular Weight polyethylene glycols and the like. The 
solid dosage forms of tablets, dragees, capsules, pills, and 
granules can be prepared With coatings and shells such as 
enteric coatings and other coatings Well knoWn in the 
pharmaceutical formulating art. They may optionally con 
tain opacifying agents and can also be of a composition that 
they release the active ingredient(s) only, or preferentially, in 
a certain part of the intestinal tract, optionally, in a delayed 
manner. Examples of embedding compositions that can be 
used include polymeric substances and Waxes. Solid com 
positions of a similar type may also be employed as ?llers 
in soft and hard-?lled gelatin capsules using such excipients 
as lactose or milk sugar as Well as high molecular Weight 
polethylene glycols and the like. 

[0159] The active compounds can also be in micro-encap 
sulated form With one or more excipients as noted above. 
The solid dosage forms of tablets, dragees, capsules, pills, 
and granules can be prepared With coatings and shells such 
as enteric coatings, release controlling coatings and other 
coatings Well knoWn in the pharmaceutical formulating art. 
In such solid dosage forms the active compound may be 
admixed With at least one inert diluent such as sucrose, 
lactose and starch. Such dosage forms may also comprise, as 
in normal practice, additional substances other than inert 
diluents, e.g., tableting lubricants and other tableting aids 
such as magnesium stearate and microcrystalline cellulose. 
In the case of capsules, tablets and pills, the dosage forms 
may also comprise buffering agents. They may optionally 
contain opacifying agents and can also be of a composition 
that they release the active ingredient(s) only, or preferen 
tially, in a certain part of the intestinal tract, optionally, in a 
delayed manner. Examples of embedding compositions 
Which can be used include polymeric substances and Waxes. 

[0160] Dosage forms for topical or transdermal adminis 
tration of a compound of this invention include ointments, 
pastes, creams, lotions, gels, poWders, solutions, sprays, 
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inhalants or patches. The active component is admixed 
under sterile conditions With a pharmaceutically acceptable 
carrier and any needed preservatives or buffers as may be 
required. Ophthalmic formulation, ear drops, and eye drops 
are also contemplated as being Within the scope of this 
invention. Additionally, the present invention contemplates 
the use of transdermal patches, Which have the added 
advantage of providing controlled delivery of a compound to 
the body. Such dosage forms are made by dissolving or 
dispensing the compound in the proper medium. Absorption 
enhancers can also be used to increase the ?ux of the 
compound across the skin. The rate can be controlled by 
either providing a rate controlling membrane or by dispers 
ing the compound in a polymer matrix or gel. 

[0161] It Will also be appreciated that the compounds and 
pharmaceutical compositions of the present invention can be 
formulated and employed in combination therapies, that is, 
the compounds and pharmaceutical compositions can be 
formulated With or administered concurrently With, prior to, 
or subsequent to, one or more other desired therapeutics or 
medical procedures. The particular combination of therapies 
(therapeutics or procedures) to employ in a combination 
regimen Will take into account compatibility of the desired 
therapeutics and/or procedures and the desired therapeutic 
effect to be achieved. It Will also be appreciated that the 
therapies employed may achieve a desired effect for the 
same disorder (for example, an inventive compound may be 
administered concurrently With another anti-in?ammatory 
agent or anticancer agent), or they may achieve different 
effects (e.g., control of any adverse effects). 

[0162] For example, other therapies or anticancer agents 
that may be used in combination With the inventive com 
pounds of the present invention include surgery, radio 
therapy (in but a feW examples, y-radiation, neutron beam 
radiotherapy, electron beam radiotherapy, proton therapy, 
brachytherapy, and systemic radioactive isotopes, to name a 
feW), endocrine therapy, biologic response modi?ers (inter 
ferons, interleukins, and tumor necrosis factor (TNF) to 
name a feW), hyperthermia and cryotherapy, agents to 
attenuate any adverse effects (e.g., antiemetics), and other 
approved chemotherapeutic drugs, including, but not limited 
to, alkylating drugs (mechlorethamine, chlorambucil, 
Cyclophosphamide, Melphalan, Ifosfamide), antimetabo 
lites (Methotrexate), purine antagonists and pyrimidine 
antagonists (6-Mercaptopurine, S-Fluorouracil, Cytarabile, 
Gemcitabine), spindle poisons (Vinblastine, Vincristine, 
Vinorelbine, Paclitaxel), podophyllotoxins (Etoposide, 
Irinotecan, Topotecan), antibiotics (Doxorubicin, Bleomy 
cin, Mitomycin), nitrosoureas (Carmustine, Lomustine), 
inorganic ions (Cisplatin, Carboplatin), enZymes (Asparagi 
nase), and hormones (Tamoxifen, Leuprolide, Flutamide, 
and Megestrol), to name a feW. For a more comprehensive 
discussion of updated cancer therapies see, The Merck 
Manual, Seventeenth Ed. 1999, the entire contents of Which 
are hereby incorporated by reference. See also the National 
Cancer Institute (NCI) Website (WWW.nci.nih.gov) and the 
Food and Drug Administration (FDA) Website for a list of 
the FDA approved oncology drugs (WWW.fda.gov/cder/can 
cer/druglistframe—See Appendix A). 
[0163] In certain embodiments, the pharmaceutical com 
positions of the present invention further comprise one or 
more additional therapeutically active ingredients (e.g., che 
motherapeutic and/or palliative). For purposes of the inven 
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tion, the term “Palliative” refers to treatment that is focused 
on the relief of symptoms of a disease and/or side effects of 
a therapeutic regimen, but is not curative. For example, 
palliative treatment encompasses painkillers, antinausea 
medications and anti-sickness drugs. In addition, chemo 
therapy, radiotherapy and surgery can all be used palliatively 
(that is, to reduce symptoms Without going for cure; e.g., for 
shrinking tumors and reducing pressure, bleeding, pain and 
other symptoms of cancer). 

TREATMENT KITS 

[0164] In other embodiments, the present invention relates 
to a kit for conveniently and effectively carrying out the 
methods in accordance With the present invention. In gen 
eral, the pharmaceutical pack or kit comprises one or more 
containers ?lled With one or more of the ingredients of the 
pharmaceutical compositions of the invention. Such kits are 
especially suited for the delivery of solid oral forms such as 
tablets or capsules. Such a kit preferably includes a number 
of unit dosages, and may also include a card having the 
dosages oriented in the order of their intended use. If 
desired, a memory aid can be provided, for example in the 
form of numbers, letters, or other markings or With a 
calendar insert, designating the days in the treatment sched 
ule in Which the dosages can be administered. Alternatively, 
placebo dosages, or calcium dietary supplements, either in a 
form similar to or distinct from the dosages of the pharma 
ceutical compositions, can be included to provide a kit in 
Which a dosage is taken every day. Optionally associated 
With such container(s) can be a notice in the form prescribed 
by a governmental agency regulating the manufacture, use 
or sale of pharmaceutical products, Which notice re?ects 
approval by the agency of manufacture, use or sale for 
human administration. 

EQUIVALENTS 

[0165] The representative examples that folloW are 
intended to help illustrate the invention, and are not intended 
to, nor should they be construed to, limit the scope of the 
invention. Indeed, various modi?cations of the invention 
and many further embodiments thereof, in addition to those 
shoWn and described herein, Will become apparent to those 
skilled in the art from the full contents of this document, 
including the examples Which folloW and the references to 
the scienti?c and patent literature cited herein. It should 
further be appreciated that the contents of those cited 
references are incorporated herein by reference to help 
illustrate the state of the art. 

[0166] The folloWing examples contain important addi 
tional information, exempli?cation and guidance that can be 
adapted to the practice of this invention in its various 
embodiments and the equivalents thereof. 

EXEMPLIFICATION 

[0167] The compounds of this invention and their prepa 
ration can be understood further by the examples that 
illustrate some of the processes by Which these compounds 
are prepared or used. It Will be appreciated, hoWever, that 
these examples do not limit the invention. Variations of the 
invention, noW knoWn or further developed, are considered 
to fall Within the scope of the present invention as described 
herein and as hereinafter claimed. 
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[0168] According to the present invention, any available 
techniques can be used to make or prepare the inventive 
compounds or compositions including them. For example, a 
variety of solution phase synthetic methods such as those 
discussed in detail beloW may be used. Alternatively or 
additionally, the inventive compounds may be prepared 
using any of a variety combinatorial techniques, parallel 
synthesis and/or solid phase synthetic methods knoWn in the 
art. 

[0169] It Will be appreciated as described beloW, that a 
variety of inventive compounds can be synthesiZed accord 
ing to the methods described herein. The starting materials 
and reagents used in preparing these compounds are either 
available from commercial suppliers such as Aldrich Chemi 
cal Company (Milwaukee, Wis.), Bachem (Torrance, Calif), 
Sigma (St. Louis, Mo.), or are prepared by methods Well 
knoWn to a person of ordinary skill in the art folloWing 
procedures described in such references as Fieser and Fieser 
1991, “Reagents for Organic Synthesis”, vols 1-17, John 
Wiley and Sons, NeW York, NY, 1991; Rodd 1989 “Chem 
istry of Carbon Compounds”, vols. 1-5 and supps, Elsevier 
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Science Publishers, 1989; “Organic Reactions”, vols 1-40, 
John Wiley and Sons, NeW York, NY, 1991; March 2001, 
“Advanced Organic Chemistry”, 5th ed. John Wiley and 
Sons, NeW York, NY; and Larock 1989, “Comprehensive 
Organic Transformations”, VCH Publishers. These schemes 
are merely illustrative of some methods by Which the 
compounds of this invention can be synthesiZed, and various 
modi?cations to these schemes can be made and Will be 
suggested to a person of ordinary skill in the art having 
regard to this disclosure. 

[0170] The starting materials, intermediates, and com 
pounds of this invention may be isolated and puri?ed using 
conventional techniques, including ?ltration, distillation, 
crystalliZation, chromatography, and the like. They may be 
characteriZed using conventional methods, including physi 
cal constants and spectral data. 

[0171] 1) Exemplary Compounds 
[0172] Certain exemplary compounds of the invention are 
listed beloW and are referred to by compound number as 
indicated. 

Structure ER-# 

1 805600 

(IC375) 

2 805894 

(10400) 

3 806006 
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-continued 

Structure 

4 805985 

(IC403) 

5 805984 

6 806002 

7 805969 

8 805971 
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-continued 

ER—# Structure 

9 805996 

SMe 

10 805639 

(10397) 

O 
11 805985 

(IC405) 

{\N 

12 806007 NH2 

13 805976 NH2 

Sep. 23, 2004 






























































































































































































































































































































