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Fig. 4a 
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Fig. 4b 



4 hr avg. 
8 hr. avg. 

US 2009/0012065 A1 

Footpad Swelling 

Jan. 8, 2009 Sheet 6 0f 15 

-|n-----------_- 
4 . 

4f 2 o 8 6 4 2 0 
% x as mm M .95 05:25 Bun-ecu 

Patent Application Publication 

Naive Drug DMSO 

Group 

Fig. 4c 



Patent Application Publication Jan. 8, 2009 Sheet 7 0f 15 US 2009/0012065 A1 

CH3 

Cl /N 

OH 

Compound 1 

Figure 5 





Patent Application Publication Jan. 8, 2009 Sheet 9 0f 15 US 2009/0012065 A1 

2.00 0305 3 E030“ 

K P C: Control 82-423 

Figure 7 



Patent Application Publication Jan. 8, 2009 Sheet 10 0f 15 US 2009/0012065 A1 

82-423 Control 



Patent Application Publication Jan. 8, 2009 Sheet 11 0f 15 US 2009/0012065 A1 

Figure 9 
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THERAPEUTIC APPLICATIONS OF 
PRO-APOPTOTIC BENZODIAZEPINES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present disclosure claims priority to US. Pro 
visional Application Nos. 60/191,855, ?led Mar. 24, 2000; 
60/131,761, ?led Apr. 30, 1999; and 60/165,511, ?led Nov. 
15, 1999, the contents of Which are hereby incorporated by 
reference. 

FIELD OF THE INVENTION 

[0002] The present invention is in the ?eld of medicinal 
chemistry and relates to other areas such as pharmacology, 
biochemistry and organic chemistry. In particular, it provides 
novel chemical compounds, and their therapeutic uses. 

BACKGROUND 

[0003] Multicellular organisms exert precise control over 
cell number. The normal structure and function of tissues 
depends on the maintenance of appropriate cell numbers. A 
balance betWeen cell proliferation and cell death (White, E. 
(1996) Genes Dev. 1011-15) achieves this homeostasis. 
[0004] Cell death occurs in nearly every type of vertebrate 
cell via necrosis or through a suicidal form of cell death, 
knoWn as apoptosis. Apoptosis is triggered by a variety of 
extracellular and intracellular signals that engage a common, 
genetically programmed death mechanism (Wyllie, A. H. 
(1995) Curr Opin. Gen. Dev. 5197-104). As a regulatory 
process, apoptosis in?uences diverse biological phenomena 
including the development of neural architecture, the immune 
system’s ability to discriminate betWeen self and non-self, 
and the expunging of redundant, damaged or infected cells. 
[0005] It has become evident that many diseases are asso 
ciated With dysregulation of the process of cell death. Experi 
mental models have established a cause-effect relationship 
betWeen derangement in the mechanism regulating apoptosis 
or necrosis and the pathenogenicity of various neoplastic, 
autoimmune and viral diseases (Thompson, C. B. (1995) 
Science 26711456-1462).A Well-de?ned example is the effect 
of aberrant, high-level expression of bcl-2 on lymphoma 
development. The bcl-2 oncogene Was originally identi?ed as 
the genetic element located at the t(14118) chromosomal 
translocation breakpoint present in many B-cell follicular 
lymphomas (Korsmeyer, S. J. (1992) Blood 3591554-556). 
Since that discovery, it has been convincingly established that 
the bcl-2 gene product inhibits apoptosis induced by a variety 
of stimuli and that its oncogenic potential stems from its 
ability to derail apoptosis (Sentman, C. L. et al. (1994) Cell 
671878-888; and McDonnell, T. J. and Korsmeyer, S. J. 
(1991) Nature 3491254-256). 
[0006] Failed or reduced apoptosis is associated With the 
development of human autoimmune lymphoproliferative 
syndrome as Well as mouse models of this disease. MRL-lpr 
or gld mice develop lymphadenopathy, splenomegaly, 
nephritis and arthritis; as Well they produce large quantities of 
autoantibodies (Cohen, P. L. and Eisenberg, R. A. (1991) 
Annu. Rev. Immunol. 91243-269). 
[0007] These mice carry loss of function mutations in the 
genes encoding FAS and Fas ligand, respectively (Adachi, M. 
et al. (1993) Proc. Natl. Acad. Sci. USA 9011756-1760); 
Takakashi, T. et al. (1994) Cell 761969-976). FAS, a ubiqui 
tously expressed cell surface receptor, normally generates an 
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apoptotic response upon binding With Fas ligand (Itoh, N. et 
al. (1991) Cell 661233-243). In mice carrying these loss of 
function mutations, the disruption of FAS signaling renders T 
cells resistant to peripheral deletion by apoptosis (Russell, H. 
et al. Proc. Natl. Acad. Sci. USA 9014409-4413). The inap 
propriate survival of these cells results in a pathologic accu 
mulation of T and B cells evidenced by the neoplastic-like 
groWth of lymphoid tissues and high-level autoantibody pro 
duction. In humans, autoimmune lymphoproliferative syn 
drome shares similarities With the mouse phenotype includ 
ing lymphadenopathy, splenomegaly, autoantibodies and 
autoimmune manifestations. Patients With this disease like 
Wise carry mutation in the FAS gene (Nagata, S. (1998) J. 
Hum. Genet. 4312-8). 
[0008] BenZodiaZepine compounds have been traditionally 
knoWn to bind to benZodiaZepine receptors in the central 
nervous system (CNS) and thus have been used to treat vari 
ous CNS disorders including anxiety and epilepsy. More 
recently, peripheral benZodiaZepine receptors have also been 
identi?ed, Which receptors may incidentally also be present in 
the CNS. BenZodiaZepines and related structures have pro 
apoptotic and cytotoxic properties useful in the treatment of 
transformed cells groWn in tissue culture. There is therapeutic 
potential for this class of agents against cancer and other 
neoplastic diseases. TWo speci?c examples shoWn are neuro 
blastoma and ovarian cancer. 

[0009] Neuroblastoma is the most common extracranial 
solid tumor found in children. Modern treatments, Which 
include chemotherapy, radiation therapy and surgery, have 
not signi?cantly reduced the mortality of metastatic neuro 
blastoma. Novel therapies are needed to improve survival of 
children With this disease. We shoW that benZodiaZepine com 
pounds are able to sloW the groWth of these tumor cells. See, 
Sugimoto, T. et al. (1984) J Natl. Cancer Inst. 73151-57; 
SchWab, M. et al. (Sep. 15, 1983) Nature 3051245-248; and 
Dive, C. and Wyllie, A. H. (1993) Apoptosis and Cancer 
Chemotherapy, Oxford Blackwell, pp. 21-56. 
[0010] Ovarian cancer is dif?cult to treat due to chemore 
sistance shoWn by the patient to standard chemotherapy 
drugs. Treatment failures are usually attributed to the emer 
gence of chemotherapy resistant cells. We shoW that benZo 
diaZepine compounds are able to kill ovarian cancer cells that 
are chemoresistant. See, Pestell, K. E. et al. (1998) Int. J. 
Cancer 77(6)1913-918; Beale, P. J. et al. (2000) Br J. Cancer 
82(2)1436-440; OZols, R. F. (February 1999) Semin. Oncol. 
26(1 Suppl. 2)184-89; Liu, J. R. et al. (September 1998) 
Gynecol. Oncol. 70(3)1398-403; Chumakov,A. M. et al. (No 
vember 1993) Oncogene 8(11)13005-3011; and Raynaud, F. 
I. et al. (August 1996) Br J Cancer 74(3)1380-386. 
[0011] Several benZodiaZepine analogs have been reported 
as analgesic and anti-in?ammatory agents. See, for example, 
US. Pat. Nos. 4,076,823, 4,110,337, 4,495,101, 4,751,223 
and 5,776,946. 
[0012] US. Pat. Nos. 5,324,726 and 5,597,915 disclose 
that some benZodiaZepines are antagonists of cholecystokinin 
and gastrin and thus might be useful to treat certain gas 
trointestinal disorders. 
[0013] Certain benZodiaZepines have also been explored as 
inhibitors of human neutrophil elastase and thus potentially 
useful to treat the human neutrophil elastase-mediated con 
ditions such as myocardial ischemia, septic shock syndrome, 
among others. See US. Pat. No. 5,861,380. 
[0014] US. Pat. No. 5,041,438 reported that certain benZo 
diaZepines could be useful as anti-retroviral agents. HoWever, 
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as it Will become apparent from the description below, the 
present invention provides novel methods and compositions 
that are distinct from the above-disclosed methods and com 
positions. 

DISCLOSURE OF THE INVENTION 

[0015] This invention provides methods for treating a con 
dition associated With dysregulation of the process of cell 
death in a subject, comprising administering to the subject an 
effective amount of a benZodiaZepine compound. In one 
aspect, the benZodiaZepines of the class are identi?ed by their 
inability to bind to a central benZodiaZepine receptor or With 
loW a?inity to a peripheral benZodiaZepine receptor. In a 
further aspect, the benZodiaZepines of the class are identi?ed 
by having the ability to induce cell death under condition of 
loW serum as de?ned, infra. In a further aspect, the class of 
benZodiaZepines are identi?ed by having both of these above 
noted characteristics. In a yet further aspect of this invention, 
chronic in?ammatory conditions are speci?cally excluded 
from the group of conditions that can be treated by any class 
or speci?c compounds of the class of benZodiaZepines iden 
ti?ed herein. 
[0016] In one aspect, the benZodiaZepine compounds have 
the structure: 

/ 

I 

[0017] or its enantiomer, wherein, R1 is aliphatic or aryl; 
[0018] R2 is aliphatic, aryl, iNHZ, iNHC(:O)iR5, or 
a moiety that participates in hydrogen bond formation, 
[0019] Wherein R5 is aryl, heterocyclic, iR6, iNH4C 
(:O)iR7, or iR6, 4C(:O)iNHiR7, Wherein R6 is an 
aliphatic linker of 1-6 carbons and R7 is aliphatic, aryl, or 
heterocyclic; and 
[0020] each of R3 and R4 is independently hydrogen, 
hydroxy, alkoxy, halo, amino, loWer-alkyl-substituted 
amino, acylamino, hydroxyamino, an aliphatic group having 
l-8 carbons and l-20 hydrogens, aryl, or heteroaryl; 
[0021] or a pharrnaceutically acceptable salt, prodrug or 
derivative thereof. 
[0022] The cell death can be induced by necrosis, apoptosis 
or regulation of the FAS pathWay. The conditions associated 
With the dysregulation of a process of cell death include but 
are not limited to: autoimmune diseases such as systemic 
lupus erythematosus, rheumatoid arthritis, Sjogren’s syn 
drome, graft-versus-host-disease, and myasthenia gravis; 
chronic in?ammatory conditions such as psoriasis, asthma, 
and Crohn’s disease; hyperproliferative disorders or neo 
plasms such as a B-cell or a T-cell lymphomas; and other 
conditions such as osteoarthritis and atherosclerosis. Meth 
ods are also provided for using the benZodiaZepine com 
pounds to treat the conditions associated With the dysregula 
tion of cell death, Wherein the condition is induced by a viral 
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infection. In addition, in some aspects, methods are provided 
to treat a viral infection by using the benZodiaZepines of the 
present invention. 
[0023] Methods are also provided to co-administer one or 
more additional agents With the benZodiaZepines of the 
present invention, Wherein such additional agents may 
include antineoplastic agents, immunosuppressants, anti-in 
?ammatory agents, antiviral agents, or radiation. 
[0024] The cell death to be achieved by the methods and 
compositions of this invention involve the cell or cells present 
in a tissue that are: autoimmunogenic or affected by an 
autoimmune disorder; in?ammatory or affected by in?am 
mation; hyperproliferative; viral-infected; atherosclerosed or 
osteoarthritic. 
[0025] Assay and diagnostic methods are also provided to 
identify agents useful to treat a condition associated With 
dysregulation of the process of cell death in a subject Wherein 
the ability of a potential candidate agent to induce cell death 
is assayed by contacting the dysregulated cell With a benZo 
diaZepine compound. The assay includes maintaining the 
suitable cell or tissue preferably in a loW serum. 
[0026] Methods are also presented to prepare medicaments 
to treat a condition associated With dysregulation of the pro 
cess of cell death in a subject, Wherein the conditions, the 
affected cells or tissue and the benZodiaZepine compounds 
are described as above. The invention also provides novel 
l,4-benZodiaZepine compounds having the structure: 

[0027] or its enantiomer, 
[0028] Wherein, 
[0029] R1 is aliphatic or aryl; 
[0030] R2 is iNHC(:O)iR5, Wherein R6 is aryl, hetero 
cyclic, iR7, iNHiC(:O)iR7, or iR64C(:O)i 
NHiR7, Wherein R6 is an aliphatic linker of l-6 carbons and 
R7 is aliphatic, aryl, or heterocyclic; and 
[0031] each of R3 and R4 is independently hydrogen, 
hydroxy, alkoxy, halo, amino, loWer-alkyl-substituted 
amino, acylamino, hydroxyamino, an aliphatic group having 
l-8 carbons and l-20 hydrogens, aryl, or heterocyclic; or a 
pharrnaceutically acceptable salt, prodrug or derivative 
thereof. 
[0032] These various methods, uses, and compositions are 
further described in greater detail beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 shoWs a general synthetic scheme for solid 
phase synthesis of l,4-benZodiaZepine 2-one compounds of 
the present invention. 
[0034] FIG. 2 shoWs a general synthetic scheme for solid 
phase synthesis of l ,4-benZodiaZepine-2,5-dione compounds 
of the present invention. 
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[0035] FIG. 3 depicts disease progression analysis for 
MRL-lpr mice treated according to the methods described 
herein (solid line) as compared to controls (dotted line). The 
percentage of disease-free animals (y-axis) is plotted over 
time (x-axis). 
[0036] FIGS. 4A-4C depict footpad sWelling in MRL-lpr 
mice treated according to the methods described herein (FIG. 
4A) as compared to controls (FIG. 4B). FIG. 4C is a graphical 
analysis. 
[0037] FIG. 5 shoWs the structure of Compound 1 (B2 
423). 
[0038] FIGS. 6A-6B are graphs depicting the in vitro treat 
ment of NZB/W C splenocytes. FIG. 6A shoWs dose-re 
sponse lymphotoxicity of Compound 1. Relative viability 
expresses viable cells after treatment as a percentage of viable 
control cells to alloW meaningful comparison betWeen mul 
tiple experiments. FIG. 6B shoWs a comparison of Compound 
1 to other ligands ofbenZodiaZepine receptors and protection 
against Compound 1 killing by CsA. Compounds Were com 
pared at 10 and 20 [IM, 10 [1M results shoWn. At 20 [IM, only 
Compound 1 demonstrated any cytotoxic effect (data not 
shoWn). 
[0039] FIG. 7 depicts the in vitro analysis of cell popula 
tions. Experimental conditions are identical to FIG. 6. Solid 
bars represent the percentage of viable cells staining With 
B220 (B-cells) after treatment With the indicated agent. 
Hatched bars represent cells staining With Thyl .2 (T-cells). 
[0040] FIG. 8 is a series of photographs shoWing represen 
tative glomeruli from NZB/W mice. Panel liH&E, panel 
2iIgG deposition, and panel 34complement C3 deposi 
tion. All sections Were photographed at 400x. 
[0041] FIG. 9 shoWs that treatment With Compound 1 pre 
vents the development of autoimmune glomerulonephritis. 
H&E stained kidney sections Were analyZed for degree of 
nephritis using a 0-4+ scale. Solid bars represent mice With 
disease (>2+) at time of sacri?ce, While hatched bars repre 
sent healthy mice (<2+); p<0.003. 
[0042] FIG. 10 is a photograph of representative spleen 
sections from NZB/W mice. Panel lilOW poWer (50x) H&E 
sections indicating a decrease in lymphoid content in treat 
ment mice. Panel 2imedium poWer (200x) sections indicat 
ing increased numbers and clustering of TUNEL positive 
cells in the treatment mice. Panel 3ihigh poWer (400x) 
sections co-stained for TUNEL-positive cells (green) and 
B220 (red) indicating increased numbers of B220+TUNEL 
positive cells in the treatment mice. 
[0043] FIG. 11 is a bar graph depicting the e?icacy ofusing 
benZodiaZepine to kill D2 neuroblastoma cells in vitro 
[0044] FIG. 12 is a graph that shoWs that 2B1 and SKOV3 
cells are resistant to CDDP. 
[0045] FIG. 13 is a graph that shoWs that ovarian cancer 
cells are killed by application of benZodiaZepine in vitro. 

MODES FOR CARRYING OUT THE INVENTION 

[0046] Throughout this disclosure, various publications, 
patents and published patent speci?cations are referenced by 
an identifying citation. The disclosures of these publications, 
patents and published patent speci?cations are hereby incor 
porated by reference into the present disclosure to describe 
more fully the state of the art to Which this invention pertains. 

A. General Techniques 

[0047] The practice of the present invention Will employ, 
unless otherWise indicated, conventional techniques of 
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organic chemistry, pharmacology, molecular biology (includ 
ing recombinant techniques), cell biology, biochemistry, and 
immunology, Which are Within the skill of the art. Such tech 
niques are explained fully in the literature, such as, “MOLECU 
LAR CLONING: A LABORATORY MANUAL” Second Edition 

(Sambrook et al., 1989); “OLIGONUCLEOTIDE SYNTHESIS” (M. 
J. Gait, ed., 1984); “ANIMAL CELL CULTURE” (R. l. Freshney, 
ed., 1987); the series “METHODS IN ENZYMOLOGY” (Academic 
Press, Inc.); “HANDBOOK OF EXPERIMENTAL IMMUNOLOGY” 
(D. M. Weir & C. C. BlackWell, eds.); “GENE TRANSFER vEC 
TORS FOR MAMMALIAN CELLS” (J. M. Miller & M. P. Calos, 
eds., 1987); “CURRENT PROTOCOLS IN MOLECULAR BIOLOGY” 
(F. M. Ausubel et al., eds., 1987, and periodic updates); “PCR: 
THE POLYMERASE CHAIN REACTION” (Mullis et al., eds., 1994); 
and “CURRENT PROTOCOLS IN IMMUNOLOGY” (J. E. Coligan et 
al., eds., 1991). 

B. De?nitions 

[0048] As used herein, certain terms may have the folloW 
ing de?ned meanings. As used in the speci?cation and claims, 
the singular form “a,” “an” and “the” include plural refer 
ences unless the context clearly dictates otherWise. For 
example, the term “a cell” includes a plurality of cells, includ 
ing mixtures thereof. Similarly, use of “a compound” for 
treatment or preparation of medicaments as described herein 
contemplates using one or more compounds of this invention 
for such treatment or preparation unless the context clearly 
dictates otherwise. 
[0049] As used herein, the term “comprising” is intended to 
mean that the compositions and methods include the recited 
elements, but not excluding others. “Consisting essentially 
of’ When used to de?ne compositions and methods, shall 
mean excluding other elements of any essential signi?cance 
to the combination. Thus, a composition consisting essen 
tially of the elements as de?ned herein Would not exclude 
trace contaminants from the isolation and puri?cation method 
and pharmaceutically acceptable carriers, such as phosphate 
buffered saline, preservatives, and the like. 
[0050] “Consisting of’ shall mean excluding more than 
trace elements of other ingredients and substantial method 
steps for administering the compositions of this invention. 
Embodiments de?ned by each of these transition terms are 
Within the scope of this invention. 
[0051] A “benZodiaZepine” refers to a seven membered 
non-aromatic heterocyclic ring fused to a phenyl ring Wherein 
the seven-membered ring has tWo nitrogen atoms, as part of 
the heterocyclic ring. In some aspects, the tWo nitrogen atoms 
are in l and 4 positions, as shoWn in the general structure 
beloW. 

[0052] The benZodiaZepine can be substituted With one 
keto group (typically at the 2-position), or With tWo keto 
groups (one each at the 2- and 5 positions). When the benZo 
diaZepine has tWo keto groups (i.e., one each at the 2 and 5 
positions), it is referred to as benZodiaZepine-2,5-dione. Most 
generally, the benZodiaZepine is further substituted either on 
the six-membered phenyl ring or on the seven-membered 
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heterocyclic ring or on both rings by a variety of substituents. 
These substituents are described more fully below. 
[0053] The term “dysregulation of the process of cell 
death” is intended to encompass any aberration in the ability 
of (or predisposition of) a cell to undergo cell death via either 
necrosis or apoptosis. Dysregulation of cell death is associ 
ated With or induced by a variety of conditions, including for 
example, autoimmune disorders (e. g., systemic lupus erythe 
matosus, rheumatoid arthritis, graft-versus-host disease, 
myasthenia gravis, Sjogren’s syndrome, etc.), chronic 
in?ammatory conditions (e.g., psoriasis, asthma and Crohn’s 
disease), hyperproliferative disorders (e.g., tumors, B cell 
lymphomas, T cell lymphomas, etc.), viral infections (e.g., 
herpes, papilloma, HIV), and other conditions such as 
osteoarthritis and atherosclerosis. 
[0054] It should be noted that When the dysregulation is 
induced by or associated With a viral infection, the viral 
infection may or may not be detectable at the time dysregu 
lation occurs or is observed. That is, viral-induced dysregu 
lation can occur even after the disappearance of symptoms of 
viral infection. 
[0055] A “subject” is a vertebrate, preferably a mammal, 
more preferably a human. Mammals include, but are not 
limited to, murines, simians, humans, farm animals, sport 
animals, and pets. 
[0056] An “effective amount” is an amount su?icient to 
effect bene?cial or desired results. An effective amount can 
be administered in one or more administrations, applications 
or dosages. 
[0057] An “autoimmune disorder” is any condition in 
Which an organism produces antibodies or immune cells 
Which recogniZe the organism’s oWn molecules, cells or tis 
sues. Non-limiting examples of autoimmune disorders 
include rheumatoid arthritis, Sj ogren’s syndrome, graft ver 
sus host disease, myasthenia gravis, and systemic lupus 
erythematosus. 
[0058] A “hyperproliferative disorder” is any condition in 
Which a localiZed population of proliferating cells in an ani 
mal is not governed by the usual limitation of normal groWth. 
Examples of hyperproliferative disorders include tumors, 
neoplasms, lymphomas and the like. A neoplasm is said to be 
benign if it does not undergo, invasion or metastasis and 
malignant if it does either of these. A metastatic cell or tissue 
means that the cell can invade and destroy neighboring body 
structures. Hyperplasia is a form of cell proliferation involv 
ing an increase in cell number in a tissue or organ, Without 
signi?cant alteration in structure or function. Metaplasia is a 
form of controlled cell groWth in Which one type of fully 
differentiated cell substitutes for another type of differenti 
ated cell. Metaplasia can occur in epithelial or connective 
tissue cells. A typical metaplasia involves a someWhat disor 
derly metaplastic epithelium. 
[0059] A “chronic in?ammatory condition” shall mean 
those conditions that are characterized by a persistent in?am 
matory response With pathologic sequelae. This state is char 
acteriZed by in?ltration of mononuclear cells, proliferation of 
?broblasts and small blood vessels, increased connective tis 
sue, and tissue destruction. Examples of chronic in?amma 
tory diseases include Crohn’s disease, psoriasis, and asthma 
Autoimmune diseases such as rheumatoid arthritis and sys 
temic lupus erythematosus can also result in a chronic in?am 
matory state. 
[0060] The “co-administration” refers to administration of 
more than one agent or therapy to a subject. By “sensitizing 
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agent” is meant any agent Which increases the sensitivity of a 
target cell or tissue to other therapeutic agents. In the context 
of the present invention, co-administration of the claimed 
compounds results in a surprising and unexpected therapeutic 
effect, particularly in the treatment of conditions in Which 
apoptosis or necrosis is dysregulated. The compounds 
described herein also appear to sensitiZe target cells to the 
therapeutic actions of other agents. 
[0061] Co-administration may be concurrent or, altema 
tively, the chemical compounds described herein may be 
administered in advance of or folloWing the administration of 
the other agent(s). The appropriate dosage for co-administra 
tion can be readily determined by one skilled in the art. When 
co-administered With another therapeutic agent, both the 
agents may be used at loWer dosages. Thus, co-administration 
is especially desirable Where the claimed compounds are used 
to loWer the requisite dosage of knoWn toxic agents. “Toxic” 
refers to any detrimental or harmful effects on a cell or tissue. 

[0062] A “composition” is intended to mean a combination 
of active agent and another compound or composition, inert 
(for example, a solid support, a detectable agent or label) or 
active, such as an adjuvant. 
[0063] As used herein, “solid phase support” or “solid sup 
port,” used interchangeably, is not limited to a speci?c type of 
support. Rather a large number of supports are available and 
are knoWn to one of ordinary skill in the art. Solid phase 
supports include silica gels, resins, derivatiZed plastic ?lms, 
glass beads, cotton, plastic beads, alumina gels. As used 
herein, “solid support” also includes synthetic antigen-pre 
senting matrices, cells, and liposomes. A suitable solid phase 
support may be selected on the basis of desired end use and 
suitability for various protocols. For example, for peptide 
synthesis, solid phase support may refer to resins such as 
polystyrene (e.g., PAM-resin obtained from Bachem, lnc., 
Peninsula Laboratories, etc.), POLYHIPE®) resin (obtained 
from Aminotech, Canada), polyamide resin (obtained from 
Peninsula Laboratories), polystyrene resin grafted With poly 
ethylene glycol (TentaGel®, Rapp Polymere, Tubingen, Ger 
many) or polydimethylacrylamide resin (obtained from Mil 
ligen/Biosearch, California). 
[0064] A “pharmaceutical composition” is intended to 
include the combination of an active agent With a carrier, inert 
or active, making the composition suitable for diagnostic or 
therapeutic use in vitro, in vivo or ex vivo. 

[0065] As used herein, the term “pharmaceutically accept 
able carrier” encompasses any of the standard pharmaceutical 
carriers, such as a phosphate buffered saline solution, Water, 
and emulsions, such as an oil/Water or Water/ oil emulsion, and 
various types of Wetting agents. The compositions also can 
include stabiliZers and preservatives. For examples of carri 
ers, stabiliZers and adjuvants, see Martin, REMINGTON’S PHAR 
MACEUTICAL SCIENCES, 15th Ed, Mack Publ. Co., Easton, Pa. 
(1 975). 
[0066] “Pharmaceutically acceptable salt, prodrug or 
derivative” as used herein, relate to any pharmaceutically 
acceptable salt, ester, ether, salt of an ester, solvate, such as 
ethanolate, or other derivative of a compound of the present 
invention Which, upon administration to a recipient, is 
capable of providing (directly or indirectly in the case of a 
prodrug) a compound of this invention or an active metabolite 
or residue thereof. Particularly favored derivatives and pro 
drugs are those that increase the bioavailability of the com 
pounds of this invention When such compounds are adminis 
tered to a mammal (e.g., by alloWing an orally administered 




































