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15 expression and particularly augmenting expression of
tumor suppressor genes, inducing tolerance to antigens,
treating, preventing or ameliorating protozoan infection
or inhibiting histone deacetylase in cells. The
compositions of the invention are to and the methods of

20 the invention use unsaturated oxyalkylene esters. '

BACKGROUND OF THE INVENTION

_ Butyric acid (BA) is a natural product. It is
supplied to mammals from two main sources: 1) the diet,
25 mainly from dairy fat, and 2) from the bacterial
fermentation of unabsorbed carbohydrates in the colon,
where it reaches mM concentrations (Cummings, Gut 22$763-
779, 1982; Leder et al., Cell 5:319-322, 1975).
BA has been kriown for neérly the last three decades

30 to be a potent differentiating and antiproliferative
agent in a wide spectra of neoplastic cells in vitro
(Prasad, Life Sci. 27:1351-1358, 1980). In cancer cells,
' BA has been reported to induce cellular and biochemical
changes, e.g., in cell morphology, enzyme act1v1ty,
35 . receptor expresszon and cell-surface antigens (Nordenberg
' et al., Exp. Cell Res. 162:77-85, 1986; Nordenberg et
al., Br. J. Cancer 56:493-497, 1987; and Fishman et al.,
. J. Biol. Chem. 254:4342-4344, 1979).
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- Although BA or its sodiumsalt (sodiumbutyrate, SB) has been the subject
of nunerous studies, its node of action is unclear. The npst specific
effect of butyric acid is inhibition of nuclear deacetylase(s), resulting 5
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(Bour geade et Nature) 2611443 vtoh, RR877]):.323ng32asksB Nistmil ations in the

expressi on of RAAUORNIESUPHELAEOE raaRRenRY A NE lagagstyated in
et al., 20 reported alterations in c-nyc,
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Rabi zadeh et nuclear actions, including modifications in the extent of
phosphorylation (Boffa et al., J. Biol. Chem. 256:9612-
9621, 1981) and methylation (Haan et al., Cancer Res.
46:713-716, 1986) . Other cellular organelles, e.g.,
15 cytoskeleton and membrane composition and function,'have
been shown to be affected by BA (Bourgeade et al., J.
Interferon Res. 1:323-332, 1981). Modulations in the
expression of oncogenes and suppressor genes by BA were

demonstrated in several cell types. Toscani et al.,
20 reported alterations in c-myc, P53 thymidine kinase, c-
fos and AP2 in 3T3 fibroblasts (Oncogene Res. 3:223-238,
1988). A decrease in the expression of c-myc and H-ras
oncogenes in B16 melanoma and in c-myé in HL-60
- promyelocytic leukemia was also reported (Prasad et al.,
25 - Biochem. Cell Biol. 68:1250-1255, 1992; and Rabizadeh et
al., FEBS Lett. 328:225-229, 1993).

BA has been reported to induce apoptosis, i.e.,
programmed cell death. SB has been shown to produce
aboptosis in vitro in human colon carcinoma, leukemia and

30  retinoblastoma cell lines (Bhatia et al., Cell Growth
Diff. 6:937-944, 1995; Conway et al., Oncol. Res. 7:289-
297, 1993; Hague et al.; Int. J. Cancer 60:400-406,
1995). Apoptosis is the physiological mechanism for the
_ elimination of cells in a controlled and timely manner.
35 Organisms maintain a delicate balance between cell
proliferation and cell death, which when disrupted can
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Miller et al., Bur. J. Cancer Clin. Oncol. 23:1283—1287,
1987] .
Clinical trials have been conducted for the
treatment of B-globin disorders (e.g., B-thalassemia and

15 sickle-cell anemia) using BA salts. The BA salts
elevated expression of fetal hemoglobin (HbF), normally
repressed in adults, and favorably modified the disease
symptoms in these patients (Stamatoyannopouos et al.,
Ann. Rev. Med. 43:497-521, 1992). 1In this regard,

20 arginine butyrate (AB) has been used in clinical trials
with moderate efficacy (Perrine et al., N. Eng. J. Med.
328:81-86, 1993; Sher et al., N. Eng. J. Med. 332:1606-
1610, 1995). The reported side effects of AB included

_hypokalémia, headache, nausea and vomiting in B-

25 . thalassemia and sickle-cell anemia patients.

Butyric acid derivatives with antitumor activity and.
immunomodulatory properties have been reported in U.S.
Patent 5,200,553 and by Nudelman et al., 1992, J. Med.
Chem. 35:687-6%4. The most active buryric acid prodrug

30 _reported in these references was pivaloyloxymethyl
' .butyrate (AN-9) . Similar compounds were reported for
treatlng hemoglobinopathies (U.S. Patent No. 5,569,675).
" BA and/or its analogues have also been reported to
increase the expression of transfected DNA (Carstea et
'35 ‘al., 1993, Biophys. Biochem. Res. Comm. 192:649; Cheng et
| al., 1995, Am. J. Physical 268:L615-L624) and to induce
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have required large doses to achieve even minimal

therapeutic effects. Because of the high dosage, fluid
overload and mild. alkalosis may occur. Patients
'rece1v1ng BA eminate an unpleasant odor that is socmally
. 15 unacceptable.
While BA salts have been shown to increase HbF
expression, and appear to hold therapeutic promise with
.1oﬁ't02icity in cancer patients, they nevertheless have
shown low potency in in vitro assays and clinical trials.
20 There remains a need to identify compounds as effective
or more effective than BA or BA salts as différentiating
or anti-proliferating agents for the treatment of
cancers. Such compounds need to. have higher potency than
BA without the problems associated with BA (such as bad
25 odor). This need can be addressed by therapeutic
compounds that either deliver BA to cells in a longer
acting form oxr which have similar activity as BA but a
longer duration of effectiveness in vivo.
The compounds of this 1nvent10n address these needs
- 30 and are more potent than BA or BA ‘salts for treating of
cancers and other proliferative diseases, for treating
gastroiﬁtestinal disorders, for wound healing, for |
treating blood disorders such as thalassemia, sickle cell
anemia and other anemias, for modulating an immune _
35 '~ response, for enhancin§ recombinant gene expression, for
treating insulin-deéendent patients, for treating cystic
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substituted dicinnamic acid oxymethylene esters as
sensitizers has been described in Japanese Patent No.
01128872 for use in thermal recording materials. The
uses of substituted methoxy and hydroxy dicinnamic acid

15 oxymethylene esters as anti-hepatotoxic agent have been
described (Kiso et al, 1983, Planta Med. p. 185).
Finally, German Patent No. 2,625,688 reports the use of
butyl and cinnamic acid substituted oxymethylene esters
as a anticholesteremic agent.

20
. SUMMARY OF THE INVENTION .

Accordingly, one embodiment of the present invention
is directed to a method of treating preventing or
ameliorating cancer and other proliférative disorders

25 using compounds represented by Formula (I):
o] Rl O
Il | i
R—C—-0—C—0—C—A—B
1|12 : .
wherein

30
o ‘R is C,-Cyy alkyl, C,-C;, alkenyl, C,-C,, alkynyl,
"aryl or hetergaryl, any of which can be optionally
~substituted with halo, trifluoromethyl, hydroxy, alkoxy,



for treating virus-associated tunors, especially EBV- associated tunors,
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Clerr]-Cerr] alkyl, (JearisCerr] alkenyl, Clerr]-Clerr] alkynyl, aryl or
heteroaryl, any of which can be optionally substituted with halo,

trifluoromethyl, hydroxy, alkoxy, R4 R4 R4
| _ | |
- —Cyp R g R—(Cr—
| | |
RS R3 RS
10

R® is independently
: R6 R7
: _—-&=4-— or —C=C—;

| R*, R°, R® and R’ are independently H, alkyl or
alkenyl; ,
15 B is aryl or heteroaryl, wherein the heteroaton
of said hetercaryl is oxygen or sulfur;
m and n are independently 0 to 5;
the sum of m and n is 1 to 5;
P, 9 and r are independently 0 to 2; or
20 . a pharmaceutically-acceptable salt thereof;
with the provisd that when p, q and r are 0,
each R® is -CR®=CR7-, R® is H or methyl and R’ is H or
methyl, then the sum of m and n can not be 4 or 5.

25 - The above compounds can be used in all the methods of the
invention. 1In a preferred embodiment, the compounds used
in this and the other methods of the invention are those
of Formula (I), wherein m is 1 to 5; n is 0 to 5; and p
is 0. 1In another preferred embodiment, R? is H. Still

30. more preferred are the compounds of Formulé (I), wherein
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C[err]2 to CJerr] alkenyl, or (Jerr] to (Jerr] alkynyl, any of which can be
optionally subst it ut ed w th hal o, alkoxy, am no, trifluoronethyl,

aryl or heteroaryl; Ais [err] 10 Rlerr] is independently R6 R7 [err]
Rlerr], Rerr], R[err] and Rlerr] are ingependently H, alkyl or alkenyl; 15
Bis aryl or heteroaryl, wherein the heteroaton of said heteroaryl is

oxygen or sulfur; mandm ﬁem—p;d@pymdebéhzw tG-H,prbéiWJS)lpnd;ﬁym azld nis 1
to 5; p, q and are .i.n pgydentl to 2; or

pharnaceutlcaFH}zﬁﬂﬁﬁhy é%f?p¥ﬂ¥}éof with the proviso that mhen p, q
and r are 0, each Rerr] is -CR[err]-CR[err] , Rlerr] iis Hor nethyl and R7

is Hor nmethyl, then theys can not be 4 or 5. 25 The above
conpounds can be used |qR H%??i %p%%g% of the invention. In a preferred

enbodi nent, the conpoundg d®ed in this and the other methods of the

i nvention are those of Formula (1), mhereln mis 1 to5 nis O0to5; and p
Is 0., In another preferred enbodi R[err] is H Still 30 nor e
preférred are the conpounds of F ), wherein

6 and R’ are independently H or alkyl; and n, g
and r are 0. |

10 In a most preferred embodiment, the compounds are
cinnamoyloxymethyl butyrate; cinnamoyloxymethyl
phenylacetate; cinnamoyioxymethyl 4-phenylbutyrate;

1- (cinnamoyl) oxyethyl phenYlacetate;
1- (cinnamoyl) oxyethyl 4-phenylbutyrate;
15 3, 4- dlmethoxyc1nnamoyloxymethyl butyrate; or
' 1-(3,4- -dimethoxycinnamoyl) oxyethyl butyrate.
The compounds of Formula (I) are particularly useful
for methods of treating, preventing or ameliorating the
. effects of cancer and dther proliferative disorders by

20 acting as anti-proliferative or differentiating agents in

subjects afflicted with such anomalies. Such disorders

. include, -but are not limited, to leukemias, such as acute
promyelocytic leukemia, acute myeloid leukemia, and acute
myelomonocytic leukemia; othexr myelodysplastic syndromes,

25 ~ multiple myeloma such as but not limited to breast
carcinomas, cervical cancers, melanomas, colon cancers,
nasopharyngeal carcinoma, non-Hodgkins lymphoma (NHL),
Kaposi’s sarcoma, ovarian cancers, pancreatic cancers,
hepatocarcinomas, prostate cancers, squamous carcinomas,

. 30 other dermatologic malignancies, teratocarcinomas, T-cell
lymphomas, lung tumors, gliomas, neuroblastomas,
peripheral neuroectodermal tumors, rhabdomyosarcomas, and
prostate tumors and other solid tumors. It is also
possible that compounds of Formula (I) have anti-
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n- p_ropyl , WQW?‘%- (phenyl) propyl, 2- chloroethyl, 2- propengﬁﬁgﬁé‘r’ﬁﬁ s H.
or alkyl; 5 Rlerr] is R R7 Rlerr] and Rerr] are -

i ndependently H or alkyl; and n, g and r are 0. 10 In a nost
preferred enbodi nent, the conpounds are cinnanmoyl-oxymethyl  butyrate;

ci nnanoyl oxynet hyl phenyl acet at e; cinnan%yloxynethyl 4- phenyl but yr at e;
1-(ﬁ|nn?nnyl)oxyethyl phenyl acet at e; 1-(Ci nnanoyl ) oxyet hyl '
4- phenyl butyrate;_ 1 . 3, 4- di_met hoxyci.nnail h t yratesq0r

1- (3, 4-di met h&%hﬁ%ﬁ%‘;‘ri‘)’éxﬁgﬁﬁﬁtsbﬁyr“éinewHéé%%@n%o%%ﬁggo&Fg’rg%raa(‘lcs
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the effects of cancer t Rer I [ . | by &t i3 as
anti-prolifer R 1§?r%?€y§r g%??%‘[d%r#gsr %‘ﬁérﬁ sa?? gé su fﬁ%?g af f§|9legte§géw tlh%g
such anomal i esthSumathpdofder sreasinge O AN} OFREING rd 8REEMES | eukeni as,
such as cul e promushCybls Lbawkaficha 2 hdubbidstankem a, and acute
nmyel ononocyti ¢ Feukem a;, other nyel odysplasticg, s ndrg s, 25 mul tiple
nyel oma such as butThet ipVveptdgx ¢ ?ﬁné;F%ﬁ£%,nE%r@i@ﬁthgng rs,

?Ehi?pnﬁé, col pRe £80AE" bl obds arkerdaea by admiwieteningHadgki ns | ynphoma
', -Kaposi's, sarconm, ovaria ancers,_.pancreati
hepatocardlunﬁg?riPSEFéFéngﬁggﬁéc PR, 2 n%n%%ﬁﬁégﬁd of FRzmula
der mat ol ogi ¢ maf) gbanai patieatat ocar ci nomas, T-cell |ynphomas, |ung tunors,

91| orsy o neur obl 2t RSy ARl BIYGYadi AR AUSL dPkn' HEBbRdance with the

r habdo sarconms, a _
invention include, but are not limited to, thalassemias,

sickle cell anemias, infectious anemias, aplastic
anemias, hypoplastic and hypoproliferative anemias,
sideroblastic anemias, myelophthisic anemias, antibody-

15 = mediated anemias, anemias due to chronic diseases and
enzyme-deficiencies, apd anemias due to blood loss,
radiation therapy and chemotherapy. In this-regérd,

' these methods can include increasing hemoglobin'content
in blood by adminstering a therapeutically-effective

20 amount of a compound of Formula (I) to a subject.

Another embodiment of the invention is directed to
a method of modulating an immune response in a host by
administering an amount of a compound of Formula I is
effective to modulate said immune response. '

25 ' Modulation of the immune response includes enhancing
cytokine secretion,.inhibiting_or delaying apoptosis in
polymorphonuclear cells, enhancing polymorphonuclear cell
function by augmenting hematopoietic growth factor
secretion, inducing expression of cell surface antigens

30 in tumor cells, and enhancing progenitor cell recovery
-after bone marrow transpiantation.
| The pharmaceutical agents of the invention for
the above method include, but are not limited to,
cytokines, interleukins, anti-cancer agents,

35 chemotherapeutic agents, antibodies, conjugated
antibodies, immune stimulants, antibiotics, hormone



prostate tunors and other solid tunors. It is also possible that conpounds
of For nul awo 838962 ant i - WO 98/ 39965 PCT/US98/04756

PCT/ US98/ 04756 8 proliferative effects on non-cancerous cells as well, and

may be of use to treat benign tunmors and other proliferative disorders such
~as psoriasis. Preferred is the nethod for treating or aneliorating

| eukem a, 5 squanous cell carcinoma and neurobl astoma. The invention is
further directed to a nmethod of treating%lood disorders by administering a

t her apeutical | y-effective anount of a conpound of Formula (1) to a patient.
10 Thanthgodietsoer aads guasinFte Mhl aREdr dakhBe GPRROURES mfgr&*}eon

include, but aig,oatsbhTea®d e adnitlareyedpr sbekte, cakteancni as,
infectious anem as, aplastic anem as, h%ﬁgglastic and hypoproliferative
aneni as, si dereohgyrrengdynwidh Ry Ghithei29eRER 7 as, anti body- 15

rediat ed aneri as, . aget anobier ertiydiNentl SEatks brdennipne iscriientuds,
and anem as due to 0 0ss, radi at.ion therap h h ~dikL this
regard, Yhese ﬁ%tﬁoﬂ?tggﬂ'Fﬁiﬁmﬁ}ﬁQEﬁ%%%ﬁrg%%e%%gggggnggght%ﬁ?g¥ﬁngﬁbod by
adni nsteri ng aagbataphithc aidmprefdes tddmiisteringoantherapeysisaldy of
Formula (1) t Oeﬁggﬁpli%%t anfduid s %&i&fagéﬁg's{t;}iéﬁt hoR o RidE ded

to a nmethod of atlng an I'nmune response In by .adm nistering an
amount of a coRpoundaof(IFoteulsa Manmalddn@ahen ﬁBHuPa}F/é“‘é’aia&q it gt

response. 25 gmoune tMAWRId nwtiFERI Cof €28BRERY-BrOldTeretiarsi N
cytoki ne secretion, inhibiting or delaqug,a opt o I 8L0. _
10 epithelial cells of the patient an hereby protect those

cells from the cytotoxic effects of the agent. The

cytotoxic agent can be a chemotherapeutic agent, an
anticancer agent, or radiation therapy. Rapidly
proliferating epithelial cells are found in hair

i5 follicles, the gastrointestinal tract and the bladder.
Such cells include hair follicle cells, or intestinal
cryt cells. Rapidly proliferating cells are also found
in the bone marrow and include bone marrow stem cells.
In acéordance:with the invention the cytotoxic agent and

20 the compound of Formula (I) can be administered
éimultanously, or the cytotoxic agent can be administered
prior to or after the compound of the invention.
Administration (simultaneously or separately) can be done
systemically or topically as determined by the

25 " indication. In addition, when the cytotoxic agent is
radiation therapy, the compounds of the invention can be
administered to a cancer patient pre- or post-radiation
therapy to treat or ameliorate the effects of cancer.

A still further embodiment of the invention is

30 directed to a method of inducing wound.healing, treating
cutaneous ulcers or treating a gastrointestinal disoxder
by.admihistering a therapeutically-effective amount of a
compound of Formula (I) to a subject in need of such
treatment. The cutaneous ulcers which can be treated in

35 accordance with the methods of the invention include leg
and decubitus ulcers, stasis ulcers, diabetic ulcgrs and



pol ynmor phonucl ear cells, enhancin ol ynor phonucl ear cell fu '

augnent i ng%ﬂ’d:tg(g letic growth fgcltooryseclroet I on, inducing expressﬁ}gﬁsgf
cell surface antigens 30 in tumor cells, and enhanci ng progenitor cell .
recovery after bone marrow transpl antati on. The pharmaceuti cal agents of
the invention for the above nethod include, but are not limted to,

cyt oki nes, interleukins, anti-cancer agegés, 35 chenot her apeutic
agents,. anti bodi es, conjugated antibodi €S, i mune stimulants, antibiotics,
hor none WO 98/ 3996 ' 04756

5 . . P S
9 ant agoni st s, > EHAEF 3P SWEROSEEnI-ERES - TrWéLtchorrrpeoS e o ot‘ﬁ%u?ﬁvg%_ggﬁ éan be

adni ni stered prhercowpoahtsr ave usedudr dnt Ihredtingrbrisioesagents. Yet
anot her embodi yeng fén heb?EﬁS“thﬁﬁ.b&ﬂ@xf%ﬁiﬁgﬁé. GadOrdifEtlednah
e e ent I ch

anel i orating th ecté of "a éytotoxic ag conprises adm nistering
a therapeuti caligorderasctreatakdenbyothe ®Matdhess Chgere MYEnEieBnpound of

Formula 1) tofc1Rauakbantpati Sl 1hfmat dryT sl | di dead@pudicha’'d nduce
growth arrest of rapi Iy-prgliferatin%§$gr. epithelial cells of the
patient and t k9559 BhechleRzatve | tfithe cytotoxic effects of the
agent. The cytotoxiax fgeghegabmboddmemmufhalepeiivenaient redatant toaacer
found'in hajr eriod o] FREapL R rectniinaie qdils PBILAEHLEon By ° " duer
Such cell s i ndtxemtiograf vekcombdnaait! hosdr deltletombaininy an| EXPrREFiony
prolifef@ting Lokl anaEsrabsfahfilda deie RABAIEE 'oF Piterost udechORR
marrow stem cell s. . :
expression-enhancing amount of a compound of Formula (I),
wherein said gene product is encoded by a butyric acid-
responsive gene. The host cells can be mammalian cells,
insect cells, yeast cells or bacterial cells and the '

15 correspondingly known expression systems for each of
these host cells. The gene product can be any protein or
peptide of interest, expression of which can be regulated
or altered by butyric acid or a butyric acid salt. A
butyric acid-responsive gene is a gene that has a

20 promoter, enhancer element or other regulon that

- modulates expressibn of the gehe under its control in
responsé to butyric acid or a salt of butyric acid. For
example, .gene products contemplated for regulation in
accordance with the invention include but are not limited

25 to tumor suppressor genes (such as p53) and the y-globin
chain of fetal hemoglobin.

Yet a further embodiment of the invention is
directed to a method of treéting, preventing or '

- ameliorating symptoms in insulin-dependent patients by

30 administering an amount of a compound of Formula (I)
effective to enhance insulin expression.

Yet another embodiment of the invention relates to a
method of treating, preventing or ameliorating symptoms
in cystic fibrosis patients by administering an amount of

35 a compound of Formula (I) effective to enhance chloride
channel expression.



In accordance with the invention the cytotoxic agent and 20

conpound oWwdrasaseésa (1) can be administered sinultanously, OPCFﬂl§9§’9‘f7éfOX| c
agent can be administered prior to or after the compound of the invention.
Adm ni stration (sinultaneously or separately) can be done systemically or
topically as determ ned by the 25 I ndication.. In addition, when the
cytotoxic agent is radiation therapy, the conpounds of the invention can be
adm nistered to a cancer patient pre- orlbost-radiation therapy to treat or
anel iorate the effects of cancer. A still further enbodi nent of the
invention is 30  Stilkcasdtheramgsheed off QhﬁhkﬂYﬁP%&RmdlﬁeQPFﬁﬁtEd to

treating cut a% HWEESE ?ﬁﬁ.f)ﬁé&h@gt%l%&tﬁééétaﬁﬁiifﬂydiﬁ%dﬁ&eby

adm ni stering a therapeutic féctive _anmount of nPound of Fg ng
(1) to a subj &8 1$1?@e%d@¥néﬁ T A °mﬂﬁ?§ﬁﬂ¥§hik% e ePCORAFcREcan
be treated i n B%ompowtdobflapeemuiLih (The traftﬂ}wiSc@]flsihenhmehni'ohel ncl ude
| eg and decubi t us LRCEFS

asi s ul cerss, diabet,i 39965
PCT/ US9& 04756EMe 2k h’e‘?o%ﬁf%FBH’E E SeCTRAS, tr}g% L%%cfé‘ﬁ%%%:o %c\é\?vﬁg
- the conpounds caﬁethseéeﬂ.lsnandeahemgbybmﬂlmns; uhﬁclmbig:nabtlr_ns and ot her

wounds. Gastr Gl gl Bl (b OLAE" Ben6! 2hA Pnd i1 dmdR e Ohpbieed to

i nventiron 5 'trs anmat or di sease
di sease and ulimraiveeorolint vitra tediiser enbodlnent of the invention

relates to a met ho%x?étﬁ@i?aéﬁbaﬁlﬁ@ﬁ‘é”@f‘%ﬂléeﬂﬁreﬁ%@i&&SiQ”dbi‘eéEéat By a
reconbi nant host cell contal ning an expressi,on 10

mamal A¢h geneé prefehed of Fﬁ?éFé§H wPEgveRting or ame P15z orating virus-

associated tumors by pre-, post or co-administering a
therapeutlcally ~effective amount of a compound of Formula
(I) with a therapeutically-effective amount of an
antiviral agent. Antiviral agents contemplated fqr use

15 in the invention include ganciclovir, acyclovir and

- fameiclovir, and preferably ganciclovir. The virus-
associated tumors which can be treated, prevented or
ameliorated in accordance with the invention include, but
are not limited to, EBV-associated malignancy, Kaposi’s

20 sarcoma, AIDS-related lymphoma, hepatitis B-associated
malignancy or hepatitis-c associated malignancy. EBV-
associated malignancies include nasopharyngeal carcinoma
and non-Hodgkins' lymphoma and are preferred embodiments
of the invention. _

25 _ Further still, the invention provides a method of
modulating gene expression by treating a host or host
cells with an amount of a compound of Formula I effective
to enhance, augment or repress the expression of a gene

- of interest, preferably a buytric acid responsive gene.

300 ' When expression of the gene of interest is to be enhanced

' or augmented, thé-gene can encode a gene product which is
or acts as a:repressor of another gene, a tumor
supressor, an inducer of apoptosis or an inducer of
differentiation. When expression of the gene of interest

35 is to be repressed, the gene can encode a gene product
which is or acts as an oncogene or an inhibitor of



expr essi on- enhanci ng anount of a conpound of Formula (I wh ene
pr oduct |S“€h@%ﬁ@ﬁ5by a butyric acid- responsive gene( 4he hggﬁhg% gg%g .
be manmalian cells, insect cells, yeast cells or bacterial cells and the 15
‘correspondi ngly known expression systens for each of these host cells. The
gene product can be any protein or peptide of interest, expression of which

can be regul ated or altered by butyric id or a butyric acid salt. A
brtyrlc aci d-responsi ve gene i s a gene at has a 20 pronot er, enhancer
el ement or other regul on t at rmdul on ofs % der its
control inre P but AR % ? %h yr%%E30| éﬁh exanpl e,

gene'productsunnﬂhmudrumfidpmpteguSatlon |n accordance with the invention

i ncl ude but are no 0 53
e e P She T R P aen ), LHEAnTABRISHE Ol AR ASYY 58 DS3)

Yet a further eqﬁodl nt of the
i nvention is dietdmdkdeh oa@gmmgogevﬁeaxpﬁgssmemﬁwla r?cﬁ‘ ating

Symptomg i n | sildin SlgoReedir PGEhen 8 ButdRic acidnivisyionsing: aensTont of
a conpound of Forrmula (1) effective to egnhance i,nsulin expres ei
anot her errbodlanefrﬁ ak hefaoglRlin| gRneel QY ETEAANT A PR ?ﬂa‘?%‘n cells

p(rjeyept ing or “ﬁraﬂ i adstpiBe S§1PHh 08RhaNcingt hmohinitr efi @ pmm;mumdtxyf
enhance. ohl of FRFERhnEY ox PERSPERDEY Bl Bploddl &' cholddr Pdfdir® 10
PCT/ US98/ 04756°Hlls Saetthodnof hehe métedtdbnt kbusniselivses augnertiadto a
met hod ,@f 1 nhi Qi d N LG PEEESS 6g@hib! ¥kb¥ekBitA4Y conjunction with ex
vivo or in vivo gene therapy, i.e., the compound of the
invention can be co-administered to the host during
administration of gene therapy vectors or administration
of the ex vivo transfected cells. Similarly, the '
15 compounds of the invention can be used to treat cells
during the transfection step of ex vivo gene therapy.
The hosts of the method therefore include cancer patients
or- other patients under going gene therapy. The host
. cells of the invention include hematopoietic cells such
20 as stem cells and progenitor cells, e.g., or any other
cell type used in ex vivo gene therapy.

Yet another embodiment of the invention is directed
to a.method of inducing tolerance to an antigen which
comprises administeriné a therapeutically-effective

25 amount of compound of Formula (I). Preferably the
antigen is a self-antigen. For example, the self-antigen
" can be associated with an autoimmune disease such as
systemic lupus erythromatosus, rheumatoid arthritis,
multiple schlerosis, myasthenia gravis or diabetes.
30  Alternatively tolerance can be induced to one or more
antlgens present on transplanted a organ or cells.

Yet further the invention is directed to a method
for treating, preventing, or ameliorating protozoan
infection in a subject which comprises administering to

35 said subject an effective amount of a compound of Formula
(I). The protozoan infections treatable in accordance



cells by adninistering a telonerase-inhibiting anount of a conpound of
Formul a (| cells, wherein the 5 anmount i s effectpepukessiosd ease
t he tel one 8§@B ivity of the cells and thereby inhibit the malignant
progression of the cells. This nethod can be applied to in vivo or in vitro
cells. Another enbodi ment of this invention is directed to 10 a met hod
of treating, preventing or aneliorating virus- associated tunors by pre-,
post or co-admnistering a therapeutical,l -effective anount of a conpound
of Formula (1) with a therapeuticalIy'eefectlve anount of an antiviral
agent. Antivi vFJ £ 1R 99RL S Qﬁ@%kagﬁgl{zaé UpRitlare ndt) 1iiRitdyeaslon

i ncl ude gancic V|r acyc ovIT anci élovir, _and preferably ganci cl ovir.
The virus- asamﬁa&%@,t@nﬁp§0ﬁnp§hdé9ﬁ1§e Fﬂ&ﬁﬂ&?sﬂﬂﬁiﬁﬂn%ﬁ or aneliorated
in accordance ¢hapgsigvent|on |nclude but are not limted to,

EBV- associ at e nancy sarcanme, . AIDS-rel ated | hqma
hepatitis B-associ 'éHl:FrafPﬁﬁgﬁEthF" REFERELCL ésascy'o’fﬁcd"t%‘g Ml ?g‘ﬁéﬁgﬂg
EBV- asspci at esk r@hhﬂtﬁﬂmngsmsebndedaa&epm@sageai cmns ndnkeland
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expression byctﬁemmrm@la kDbt tor shadt cedlliss mnth an anDunt of a compound of
Formula | effectiver i ondEMBRLORI LRSS ddatenes On Of a gene
of interest, prefera ric _acid_responsive gene

expressi on of nenrgﬁ#nﬁgd bﬁt§h@s€°r§uia be enhanced or augmented, the gene
can enggfde a gene product which is or acts as a repressor of another gene,
a tunor supressor, an inducer of apoptosis_or an inducer of

differentiation. Wien expression of e g&te oQinterest 35 is to be
repressed, the gene can encode a GeNELHQ _Qb_g_A_B '
R2 |
wherein

R is C, to Gy, alkyl, C, to C alkenyl, C, to C,,
15 alkynyl,aryl or heteroaryl, any of which can be
optionally substituted with halo, trifluorométhyl,
hydroxy, alkoxy, cyano, nitro or carbonyl, wherein the
heteroatom of said héteroaryl is 6xygen or sulfur;
R' and R? are independently H, C; to C; alkyl, G,
20 to Cyq alkenyl, or C, to C,, alkynyl, any of which can be
optionally substituted with halo, alkoxy, amino,
trlfluoromethyl aryl or heterocaryl;

A is
R4 Rﬂ R4
—(C)p-R3 —-(C)q-—R3 --(C),—
|
R5 " RS R5

25 :
R3 is independently

R6 R7

——é=4-— or —-CEHD;;

R*, R%, R® and R’ are independently H, alkyl or
alkenyl;



which is o an oncogene or an inhibitor of WO 98/
iyl Brdibsgpoerss

PCT/ US98/ 0 apopt osis. For exanple, the bcl-2 gene enc

i nhi bitor of apoptosis. Mre particularly, the invention is directed to a _
met hod of augnenting gene expression, especially of a 5 t unor
suppressor gene, a butyric acid-responsive gene of a fetal henogl obin gene,
. by treating a host or host cells with an expressi on-enhanci ng anount of a
conmpound of Forrmula (I). Preferably the Hbst is a cancer patient. This

met hod of the invention fhus includes,augnenting 1 . L uppr suppressor

gene expression in conjuﬁc%?oﬁ 'tﬁréQeﬁ%ﬁfﬁﬁy'ﬁ1éh%%?ﬁ%ngg?h§?§g§?al9@.

t he conpound off téeeid nkeheroaryanibke oxygmamian stwekfurf o t he host during

adm ni stration of gene tge%ﬁay V§§%°&§6%5éﬂﬁgﬂg réuééwgpf the ex vivo
Y, Ph 5 conp of

transfected cells. Simlar 2) ounds he’ i nventi on can be
used to treat cells duribbet&umt pnerf b on it dp W =x vivo gene therapy.

The hostg of the method phepefgpey gekudedediifieRaiy eileo 05 ; 0bRer patients
under goi ng gene therapy. The host cells_of 'the invention include

hemat opoi eti ¢ cel | s suchd2pharmageutigaldy-BccaRtapiRetrtorthereatic, g.
or any other cell type ugg£ehi thexpyovisgenehdter apy whed R heelesbedi nent

of the'inventign is directed t tho I nduci ng tol erance,to.an
anti gen which ?&w?%%sgﬁﬂﬂ?nPgtgFgﬁﬁnX &ﬁﬁgiuﬁﬁéﬁﬁﬁg%f?%ﬁ?%%%lﬁg of
amount of conpiphenyléthenyd, (2).(alRydpheayly attemyl) g&n is a
Z 5't ‘;I ﬁw%dﬁgegi S_l;rgis%z?zsgrg%g%) LPfiefifh o3 L9815 IR PSSR P Wi ANana
B taken together cannot be any of said moieties; (2) that
when R is p-hydroxyphenyl, then A and B taken together
cannot be 2- (3-hydroxy-4-methoxyphenyl)ethenyl; and (3)
that when p,  q and r are 0, each R® is -CR®=CR’-, R® is H
15 or methyl and R’ is H or methyl, then the sum of m and n
cén not be 4 or 5. '
~ In a preferred embodiment, the compounds of the
invention are those of .Formula (I), wherein m is 1 to 5;
'n is 0 to 5; and p is 0. In another preferred
.20 embodiment, R? is H. Stili, more preferred are the
| -compounds of Formula (I), wherein
R is n-propyl, benzyl, 3- (phenyl)propyl, 2-
chloroethyl, 2-propenyl;
| R' is H or alkyl;
25 RS is o
R6 R7

=t

R® and R’ are independently H or alkyl; and
n, g and r are 0.
In a most preferred embodiment, the compounds used
30 in this invention are cinnamoyloxymethyl butyrate;

cinnamoyloxymethyl phenylacetate; cinnamoyloxymethyl 4-
phenylbutjrate; 1- (cinnamoyl) oxyethyl phenylacetate;
1—(cinnamoy1)oxyethyl.4-phenylbutyrate;
3,4-dimethoxycinnamoyloxymethyl butyrate; or



systemic | upus erythromatosus, rheumatoid arthritis, nmultiple schlerosis,
nyast heni aW 884/3%6%r di abetes. 30 Al ternatively tol er anc®d&FS8O4756

i nduced to one or nore antigens present on transplanted a organ or cells.
Yet further the invention is directed to a nethod for treating, preventing,
or aneliorating protozoan infection in a subject which conprises

adninistering to 35 | sai d subject an effective anount of a conpound of
Formula (1). The protozoan infections tr®atable in accordance WO.

98/ 39965 /US98/ 04756 13 with the
i nvention inclhaé3: ﬁu@lQFEh96VCPHHQN9¥%N?x¥ﬁﬁQ§?¥PuEY Yt Bspori di osi s,

t oxopl asnosi s, or CHﬁGtHEQSEQboaMMénﬂlﬁﬂfﬁhetﬁﬁeséwﬁnimment$oﬂl&SCHdemD a
nmet hod 5 Lbiting, his one de t.y se.d ich conpri ses
admi ni stering %ﬂ éﬁ?ﬁ@??% 3 (¥i%ﬁﬁ) %kﬁié#%%mg (I') to said
cells. The |nvéher@peuslahiaydeféem&dwmoamunpﬁund@ a eperapeunddofy Forewla
formul a;g 10 [e rei j I y rl..t

al kenyl , C[err ¥Q§e§rfh?§h§cghﬁ °%ﬁy fﬁééﬁ %t%ﬁ%é%%% $§n§lg%gaﬁlch
can be optional | y skbErrthesd ewpod imems qﬁ ﬁhqjcpwwwmw?etasw igl koxy,
cyano, nitro ofisdébeayto pﬁa&:&a&emqaaqt% ﬁ&ﬁoﬁ@'@b £594 yh E

~oxygen or sulf err] a ar e i ndependent err]
AT err] Shereben }LF?TEVR%%FCW%[%‘?HW B2 e RS hyPn 8Fy o
whi ch can be compound of Formula (I) with other anti-cancer or antl—
10 neoplastic agents together with a pha:maceutically
effective carrier or diluent.

DETAILED DESCRIPTION OF THE INVENTION
The compounds herein described may contain
15 asymmetric centefs anq geometric isomers. All chiral,
diastereomeric, and racemic forms are included in the
present invention. -Many geometric isomers of olefins and
the like can also be present .in the compounds described
herein, and all such stable isomers are contemplated in
20 the present invention.

By “stable compound" or “stable structure" is meant
herein a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction
mixture, and formulation into an efficacious therapeutic

25 agent. |

As used'hereih, "alkyl" means both branched- and
straight-chain, saturated aliphatic hydrocarbon groups
having the specified number of carbon atoms. As used

. herein "lower alkyl" means an alkyl group having 1 to 5
30 . carbon atoms. As used herein, “alkenyl” means hydrocarbon
o chains of either a straight or branched configuration and

‘one or more unsaturated carbon-carbon bonds, such as
ethenyl, propenyl, and the like. “Lower alkenyl” is an
alkenyl group having 2 to 6 carbon atoms. As used

'35 -~ herein, "alkynyl” means hydrocarbon chains of either a
straight or branched configuration and one or more



het er oar y| WO/8{389655 [err] Rlerr] is THh

R6 R7 [err] Rerr], Rerr], Rerr] and R err] are independently H, alKkyl or'
al kenyl ; WO 98/ 39965 _

PCT/ US98/ 04756 14 B is aryl or heteroaryl, wherein the heteroatom of said
heteroaryl is oxygen or sulfur; mand n are independently O to 5; the sum
of mand nis 1to5; 5 ' p, and r are independently 0 to 2;

or a pharmaceutical |l y-accept able,salt _thereof ., w ' t

when Ris sel é%ﬁ‘@??’?'r‘f:ﬁw’?l? BF oBpE PO Her?;tlllcg?t \#éstn%é%ﬁf\éééﬁé?gt?{ﬁé) of
g- E)Eelnyl ﬁt helngﬁl%eth:illeé kyl'mm!gafA JEtemyl” i ar0 alkynnl tgopuenhayéngery toor
- (hal opheny e e SAH . of i d
noi eties; (2) eleh%?r%%négglﬁ%'p-aﬂﬂﬁrﬁo%i}p g’#&f&% % A and B%‘ﬁ%%ltgogéﬁher
cannot be 2-(Bsgtmﬁcf)i@d/l-hhenoaitl\;ﬁémyla)l&emﬂylaﬁndarﬁimﬂt HegaRfehoPerq and

r are 0,. each | Swa o I h+ 8 H hyl d
Rl err] iss H orﬂr%%;%'] li%ﬁ%ﬁ&%%ﬁ%ﬁ%@? ]logﬁ?{ %{:Uk]ayrii },ﬁ'o't rﬂ}e;s%e%t;.ﬂgen?h Zl o
preferred embodi ner®s wHedcBaE8iRds %’r’yflhe“} § or%ae #RGse of - Formul a

(1), wherein mgypstitttited mhsl O t Thhis 2adyl"i sEOchis anvehedopr efeamsed
any stable 6- to l4-membered monocyclic, bicyclic or

optionally substituted with hal o, al koxy, amno, trifl uororre{,g,i(cfgs%%}(; e%ﬁ IO;

tricyclic ring, containing at least one aromatic carbon
- 10 - ring, for example, phenyl, naphthyl, indanyl,
| tetrahydronaphthyl (tetralinyl) and the like. The
presence of substitution on the aryl group is optional,
but when present, the substituents can be halo, alkyl,
alkoxy, hydroky, cyano, nitro or trifluorométhyl. When
15 present on R in Formula (I}, then the aryl substituents
do. not include amino, acylamino or carbamoyl.
As used herein, the term “heterocaryl” includes
*heteroaryl” and “substituted heterocaryl." Thus
. "heteroaryl" of this invention means a stable 5- to 10-
20 . membered monocyclic or bicyclic heterocyclic ring which
is aromatic, and which consists of carbon atoms and from
1 to 3 heterocatoms selected from the group consisting of
N, O and S and wherein the nitrogen may optionally be
quaternized, and including any bicyclic group in which
25 'any of the abové4defined heterocaryl rings is fused to a
benzene ring. The heteroaryl ring may be attached to its
pendant group at any heteroatom or carbon atom which
results in a stable structure. The presence of
substitution on the heteroaryl groﬁp-is optional and can
30 be on a carbon atom, a nitrogen atom or other heteroatom
if the resulting compdund-is stable and all the valencies
of the atoms have been satisfied. When present, the
substituents of the substituted heteroaryl groups are the
_ same as for the substituted aryl groups and also include
35 alkylammonium salts when the substituent is an alkyl
' group attached to the nitrogen atom of the heteroaryl



20 ~ enbodi nent, ~Rlerr] is H Still, nore preferred are the conpounds of
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chloroethyl, 2-propenyl; Rerr] is H or aIkyI 25 Rlerr]is R6
R7 Rlerr] and Rlerr] are independently H or aIkyI and n, g and r are 0. In
a nost preferred enbodi nent, the conpounds used 30 in this invention

are ci nnanmoyl oxynet hyl butyrate; ci nnanoyl oxynet hyl phenyl acet at e;
ci nnanoyl oxymet hyl 4- phenylbutyrate 1- @a@i nnanmoyl ) oxyet hyl phenyl acet at e;

1- (ci nnanmoyl ) oxyet hyl 4-phenyl butyrate; 3, 4- d|nethox%C|nnanDonxynethI
butyrate; or riWg 98hﬁﬁﬂﬁéiquarternlzed ammonium salts include halides,

PCT] US98/ 04796 .k iuksded ol MELUPRIEL 0DV BEYBUBKE Di¥ienIRi S,

enbodi nent of fon 1% har raceut i cal conp05|t|ons
conprising a tmgmm@nﬁsukﬁagesﬁfmmtr&%e%nDBhPSBha§e§@nﬂ@%ﬁ?Qﬁs*brnula 5

(1) and a phar r;%g%gtee@' IVaBidELd Tyf &ﬁ‘j}%@he?r HhrHareutA dalityher

enbodi ment of the present 1 nvention is |re§ted to pharmaceuti cal

conposi t Bons ce@sepsiakl e skl apkXIBRl S @ fBEFFF@aéﬁﬂuﬁFQﬁ ﬁi%ﬂﬁﬁﬁqﬁulon
of conpound of el BHe fdd Mihit&d hes mi—anyancemenyant ipyridlyl, :

i | Gent | DETAT BRBaBear o B | RERRFORY the Beor e i ol n
descri bed may b@ﬁﬁﬂﬁhienyl indolyl, indolenyl, qulnollnyl
1soqu1n011nyl and benzimidazolyl.

10 When a heteroaryl group is present"on R or B in
Formula I, then the heterotoms can not be nitrogen.
Similarly, if this same heteroaryl group has any
substituents, the subsituents do not include amino,
cyano, nitro, acylamino or carbamoyl, i.e., there can not

15 be a nitrogen-containing substiuent.

As used herein, “aralkyl” and “heteroaralkyi" refer to
an aryl or heteroaryl-group attached to an alkyl group.
The aryl and heteroaryl groups of this moiety can
optionally be substituted in accordance with the

20 definitions herein. .

The term_"substituted“, as used herein, means that
one or more hydrogens on the designated atom are replaced
with a selection from the indicated groups, provided that
the. designated atom’s normal valency is not exceeded, and

25 that the substitution results in a stable compound.

The substituents of the invention include, as
indicated, halo, hYdroxy, alkyl, alkoxy, amino, cyano,

" nitro, trifluorométhyl, aryl, heteroaryl,
trialkylammonium and salts thereof. These groups can be

30 - : substituents for alkyl, alkenyl, alkynyl,aryl, aralkyl,

: heteroaryl and heteroaralkyl groups as indicated in
- accordance with the invention. A "halo” group is a
halogen, and includes fluoro, chloro, bromo and iodo
‘groups. The term “alkoxy” refers to an alkyl group having
35 at least one oxygen substituent represented by R-O-.



15 asynnetrlc centers and geonetric isoners. chir

di ast er eon™Q WRIYX r aceni c fo?ms are included in the ‘presen CT’H\%SA 4i7%6n
Many geonetric isoners of olefins and the |ike can also be present in the .
conmpounds descri bed herein, and all such stable isoners are contenplated in
20 the present invention. By "stable conpound’ or 'stable structure” is
meant herein a conpound that is sufficiently robust to survive isolation to
a useful degree of purity froma reacti ont8vi xture, and formulation into an
efficaci ous therapeutic 25 As used_her " neans , hot

branched- and strai gMf %%%?nhegﬁgﬁraIERFEﬁ??ﬁ@&?%E%¥d?BgﬁFgBXeg?gﬁﬁgthav|ng“
the specified mygfwrs afo celidonanbans. nésessad'yhdzloelaldmﬂrmm:rexalﬁqlal' hestns an

al kyl group havin to. 5 30 erein, "al kenyl"
means hydrocar B:&gac%éjr?l‘ée o?ne??ﬁérééplg?r %I ght tdr ét%)’r anc % configuration and
one or nore unskitfifertemic Lot bon- eadbon bohdbitdooh ofs proidfgratgraspery| , and
the like. "LO yl t at ons.

Lhe Likes alaigﬁy& 5l .akxeay ﬁegﬁgﬂa%\w@ o1l GrC Yy

means bon chains of either a
strai ght or bréﬁ@ﬂ&ﬁ%ﬁ#ﬁ%@%rﬁ?léﬁ:aﬁa éhé én fbee chemppreyendyon of

F’ET/ IUSE8/ 0§Z56 c%ﬁxé‘é’fb% f@ﬁatérwahﬁdbaaaaangqcltoam@taftvwl propynyl and
e ke Lovel LIl ot el ALOIML 0T U TRuing, 20 b Feubon 2o
al kynyl neans liowetedse thelh;hogloh&n abhEapt aﬁdummmd'zﬂdqquulate an
respect i1\66| y: Asmulljusr?ed reél%nSe,a{:Xl hg.ﬁcgd%% ﬂﬁo\ﬁ.lnan%n%ene expression;
to modulate gene expression; to augment expression of
tumor suppressor genes; to enhance insulin expression; to
enhance chloride channel expression; to induce tolerance
to an antigen; to treat, prevent or ameliorate protozoan
15 infection; or to inhibit histone deacetylase in cells.
Methods of determining therapeutically-effective amounts
-are well known. _
When the therapeutic or effective amount of the
compound is for treating, preventing or ameliorating
20 cancer or other proliferative disorder, then that “amount
can be an amount effective to inhibit histone deacetylase
in the subject, patient or cancerous cells. Similarly,
when the therapeutic or effective amount of the compound
is for treating, preventing, or ameliorating protozoan
25 infection then that amount can be an amount effective to
| inhibit protozoan histone deacetylase in the subject,
patient or cancerous cells. _
As used herein, “pharmaceutically acceptable salts”
refer to derivatives of the disclosed compounds that are
30 ‘modified by making acid or base salts. Examples include,

"~ but are not limited to, mineral or organic acid salts of
basic residues such as amines; alkali or organic salts of
acidic residues such as carboxylic acids, and the like.

- Pharmaceutically acceptable salts include, but are not
35 limited to, hydrohalides, sulfates, methosulfates,



"substituted aryl." Thus "aryl" of this invention neans any stable 6- to
14- nenberqg RAGYg¥Cl ic, bicyclic or tricyclic ring, contalnlﬁgﬂ@ od/fu98d oOne
aromatic Carbon 10 ring, for exanple, phenyl, naphthyl

t etrahydronapht hyl (tetralinyl) and the |like. The presence of substltutlon
on the aryl group is optional, but when present, the substituents can be
hal o, al kyl, al koxy, hydroxy, cyano, nitro or trifluoronethyl. VWen 15
present on Rin Fornula (1), then the aryd substituents do not include

am no, acylam no or carbanoyl. As used herein, the tern1"heteroary|"

i ncl udes "het g{3a{atlesiEht éélbséblﬁéﬁés{l@tf%@t%re)é 11H¥a9ce§1€tﬁ&@§gsuéte9f
this invention nmeans a stab - tg ﬁ%ﬁﬁwnonocycllc or

bi cyclic heteMﬁ%ﬁﬁq%ﬁwlﬁﬁFwﬂﬁ%ﬁ' aﬁFBﬁﬁ?l@n@a consi sts of carbon
atons and from1 tmtﬁﬁacﬁémmlyeheetepdam@ns@m:sgrmmmmﬁ;bémdgf N,
O and S and wh N the nltro en o] onal | erni zed,. and

i‘ncl udi ng any %”5 ma%ﬁ g epate yofrqetah t%é&‘%éﬁ?ﬁ%d

het eroabyl rimgsid sﬁllWEtfman@emﬁehheseng:omﬁoeldda eviddyyd ring may be
attached to ifg %M%?Jet&ff&'%ﬁﬁ:?@é{téft 883k mo‘fr t%@%‘r{{bon i %écﬂase |

results in a stable structure e presence o substit
het er oaryl gr ©Fp acddopttt fatierfr chid 839 orgapdcogodvedtborPratismaa nitrogen
atom or ot her pfigk@r@AlgINdHe tmr%ehéfamlgom%e@ue%u% B AN | the

val encies of the atons hg; been sat|s£ Wien present, the substituents

of the substi€ ‘h&Edardfe iR vripseh %nPHe LSRPTRRAGL 4 19 subst i t ut ed
aryl gLoups aadetlond tiridleideresprefept&dll anThei umlw Iof Wieh dfeention :

substituent i .30 3y b QU AL DG b8 LUEnBhHR00ER ARl d M 1iges

het er oar yl
of suitable salts are found in Remington’s Pharmaceutical

Sciences, 17th ed., Mack Publishing Company, Easton, PA,
1985, p. 1418, the disclosure of which is hereby
15 incorporated by reference in its entirety.

The “pharmaceutical agents” for use in the methods of
the invention related to the coadministration of
compounds of Formula II and Formula III, include but are
not limited to anticancer agents as well as

- 20 differentiating agents. Fox ekample, the pharmaceutical
agent can be a cytokine, an interleukin, an anti-cancer
agent, a chemotherapeutic agent, an antibody, a
conjugated antibbdy, an immune stimulant, an antibiotic,
a hormone antagonist or a growth stimulant. The
25 pharmaceutical agent can also be a cytotoxic agent.
Cytotoxic agents include antiviral nucleoside antibiotics
such as ganciclovir, acyclovir, and famciclovir.
Cytotoxic agents can also include radiation therapy.
As used herein, the “chemotherapeutic agents” include
30 but are not limited to alkylating agents, purine and
pyrimidine analogs, vinca and vinca-like alkaloids,
. etoposide and etoposide-like drugs, corticosteroids,
nitrosoureas, antimetabolites, platinum-based cytotoxic
drugs, hormonal antagonists, anti-androgens and
35 antiestrogens.
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These quarWé’rW%?f ammoni um sal ts i nclude halides, hydrohal ﬁ;dégmys?‘?
met hosul f at es, met hanesul fates, toluenesul fates, nitrates, phosphates, -

mal eat es, acetates, |actates or any other pharnaceutically 5 accept abl e
salt. Exanples of heteroaryl groups include, but-are not limted to
furanyl, thienyl, pyrrolyl, pyrazolyl, iJjdazolyl, tetrazolyl,

benzof uranyl, benzothienyl i ndolyl, in enyl, quinolinyl, isoquinolinyl

and benzi m dazol yl . nh? cytakin sW]%Br gt rebqs%riﬂ 1gfcﬁl{iﬁé gatgfeéf th8p R or

Bin Formula |, the érotons can no mlarly, 1f this
sane het eroar )Ellnglrm:ﬂ) MSllahqréemetnﬁﬁfgrabﬁy Q!ubsﬁl PlI‘eM §-1’d'@rrf€ﬁrQ1’hcl ude

am no, cyano, Ji ydr1agyl ATLA0 f-SarBAERY) . clr-esr, Wher &pean not 15 be
a nitrogen-containing substiuent. AS used hereln "aral kyl
Aeheh ?‘bb%'ﬁa%FEy_l

"het eroaral kyl " refRs 48edrhergineraneidnwims | seimabantt
group. Ehe ar BQuc?l-Ddaé]ett'erﬁéf%%ﬁuﬁareﬁléhtinmhebh srimylidtemlidy be

substituted |n ag&gt ance f e%ln qQns _herein.,. The term
"substituted" B ooﬁe?%ﬁﬂu %aﬁngﬁg?HBng oF%F‘@% SHAREDBN the

desi gnat ed aton1arermep&h@mdtherapeusébeagennsfpﬁnthbeunvﬁnnmqni;ﬂ@lmds
provided that eaap ﬁ3@3$f81@é8nt8 Egﬁgﬁkfﬁﬁle@%&drﬁﬂl geeded, and 25

that the substl ut$on 72% st.abl'eé"comdun he "su stltuents of the
i nvention |mﬂaﬁnaraslmaﬁbcade@arhazbnehyéméﬁyrlaﬁkyPrqgaﬁbaFlQﬁnno

cyano, wtro ﬁéﬁé&é&%ﬂfﬁégﬁé%éf Vi tBRAAEPBRYE! anldl RiedtaBi um and sal ts

t hereo These groups can substituents for alkyl, alkenyl
aIkynyI aryI aral kyl , heteroaryl and heteroaral kyl groups as i ndi cated in
SYNTHETIC METHODS

The compounds of the present invention can generally
be prepared by any method known in the art. For exampie,
© 15 the compounds of the invention can be made by reacting
- the acid B-A-COOH with a reagent of the formula
0 Rl
R—J&—O—i&—Y
R2
or by reacting the acid RCOOH with the reagent of the
formula |

20
Rl 0O

] I
'Y—i?—O—*)—Ar-B
b

in the presence of a base} where Y is a leaving group
such as halogen, methanesulfonate or p-toulenesulfonate
"and R, R!, R?, A and B are as defined herein. The above

25 reagents are readily prepared according to literature
procedures, see for example, Nudelman et al., J. Med.
Chem. 35:687-694, 1992, and Japanese patent 07033709
(1995). The base can be a trialkylamine, pyridine, an
alkali metal carbonate or other suitable base. The

30 reaction can be carried out in the presence or absence of
an inert solvent. Suitable solvents include, for



accordance with the invention. A "hal 0" group is a halogen, ' S .
fluoro, chWO983996%no and i odo groups. The term "al koxy" ref g%"ksgg)g#ggl kyl
group having 35 at | east one oxygen substituent represented by RO .
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herein, "therapeutically-effective amount” refers.to that anount necessary
to admnister to a host to achieve an anti-tunor effect; to induce

differentiation and/or inhibition of pro?tferation of 5 mal i gnant
cancer cells, benign tunor cells or other roliferative ﬁells to aid in
t he chennpreveﬂ%ﬁ@ﬁléﬁ aggtene .t & FeattHRYgrPEuLAn,

gaStrOInteSt'néthngQEQEEtetOddéﬁahﬁtﬂﬂluxidﬂm&th&if@tmamﬁdeasdlmbehyl
henogl obi n conte of .blo dul an 10 S to
PR3eRe CRIFLOLTN CH I 3% & Rr Shbr ESSEBARE: o

enhance reconbfH
augnent expression Thet proceshyrgse sairl iget sbaove evdanke iwpubved by one

express&gn; g%ggFgeﬁrhk%rlg%thﬁgrﬁ%¥§ éﬁ%ﬁégl éﬂégggﬂ§ethglerance to

an antigen; event “or ection
to inhibit h|stempeUaauﬁeyIQQ@aﬁio@mIaioﬂﬂhlﬂmﬁﬁty q§t@¢heﬁ|pgrameters

therapeutical | yg e{:%@c’%‘é&%tﬁ.@ﬁ‘éﬂt S 28he SRIH dHOYMes VHeE {heehBBHB2RBUERT 10

ef fective anobunt o e conpound is_for treating, preventing or

anel i orati ng ZUlthlnc5h§eFc@PeoFWéFHiﬁﬂﬁq%ﬁ%ﬁ?Q% di sorder, then that
amount can be an anount effective to inhibit histone deacetylase in the
subj ect patlené g &Encerous cells. Simlarly, when the therapeutic or
effectl e conpound is for treating, preventing, or
aneliorating protozOhe activities of the compounds of the invention can

be measured using generally-accepted techniques known to
those skilled in the art consistent with the activity of
interest. For example, ﬁhe'activity of compounds useful
15 - as differentiating agents can be measured using standard
methodology of the nitro-blue tetrazolium reduction assay
(e.g., Rabizadeh et al., FEBS Lett. 328:225-229, 1893;
Chomienne et al., Leuk. Res. 10:631, 1986; and Breitman -
et al. in Methods for Serum-free Culture of Neuronal and

20 Lymphoid Cells, Alan R. Liss, NY, p. 215-236, 1984 which
are hereby incorporated by reference in their entirety)
and as described below. This in vitro assay has been
deemed to be predictive and in fact correlative with in
vivo efficacy (Castaigne et al., Blood 76:1704-1709,

25 1990).

‘ Another assay which is predictive of differentiating

activity is the morphological examination for the
presence of Auer rods and/or specific differentiation
cell surface antigens in cells collected from treatment

30 = droups, as described in Chomienne et al., (Blood 76:1710-
k -'17;7, 1990 which is hereby incorporated by reference in
its entirety) and as described below.
The compounds of the present invention also have
_ _anti-proliferative and anti-tumor-activity. The anti-
35 proliferation activity of coﬁpounds of the present
invention can be determined by methods generally known to



I nf en that anmount can be an anount effectlve lapi bi t
protozoan ﬁﬁé%@ﬂ%%%eacetylase I n the subject, patlent or can@%&ghgg@gﬁfs.
As used herei.n, "pharnaceutically acceptable salts" refer to derivatives of
t he di scl osed compounds that are 30 nodi fied by maki ng acid or base
salts. Exanples include, but are not Iimted to, -mneral or organic acid
salts of basic residues such as am nes; alkali or organic salts of acidic
resi dues such as carboxylic acids, and tBeé Iike. Phar maceutical ly

accept abl e sal incl t, a not .35 ed to, hydrohalides,
sulfgtes, nethgéﬁﬁFafgéileEP é%%% St Generéﬁiy accéptég assays for

PCT/ US98/ 04756mé8surtihgnesabidtiey, snd mmpzfﬁ@fesatﬂir&r atesviphospieat es,
nal eat es, acet gf gs¢ ghohﬁ%éa@iéi dd“%e {; §%%%8%§XFS§§SB%abIe

salts of the conpoun Aventon can be pr ep g.the
free 5 aci grokiphsd tbymidime,hadsx@paleatribed by sChonhennet,riet or

gr eat er gmount 291 , t BB9aRT GBHICH & AR fﬁﬁtcga 4ELEL By HOedBeRERAN C

sol vent, or apnlxture of the two; nonaqueo
et her, ethyl 2RS¥ c2S8RNEN Whichs pg; |ang, rcqxre latgcanbitumpre are

preforred. Th@cﬁﬁbisyoénahﬁd W@ﬁaldﬁfﬂaab |a%%tEh?"EWﬁéﬁdteyotOEOIOny

exchange, for a Lists sy ts re found.in Rem ngton's

PharnaceuticalgéfrgﬂgegssfyiHegﬁrlbﬁgg Bhphy: ﬁ%%%egQEPA

1985, p. 1418,45h2145s2L53ur 2965 \Nlajndhllrmﬂiartah;nléf teld:rﬁ@ﬁ&@@rabeﬂvb}ty

referengg in ils & c £9 % Y fg use he

-met hods of the ?nvgﬁ?%gﬁgPeﬁg 9@%& e%%%51n1n| N acer insg

835-908, 1995, which are both incorporated herein by

reference in their entirety. - These assays are described
in further detail below.

15 -+ Cell Cultures

' Human promyelocytic leukemia cells (HL-60), human

- pancreatic carcinoma cells (PaCa-2) and human breast
adenocarcinoma cells, pleural effusion cells (MCF-7) can
be cultured as follows. <Cells are grown in RPMI media

20 - with 10% FCS, supplemented with 2 mM glutamine and
incubated at 37°C in a humidified 5% C0, incubator.
Alternatively, cells can be grown in any other
appropriate growth medium and conditions which supports
the growth of the cell line under investigation.

25 Viability can be determined by trypan blue exclusion.
Cells are exposed to a test compound, cultures are
harvested at various time points following treatment and
stained with trypan blue

30 Cellular Staining to Detect Differentiation

Lipid staining and/or immunochemical staining of
~casein can be used as a marker for cellular
differentiation of breast cancer cells (Bacus et al., M4a.
Carcin. 3:350-362, 1990). Casein detection can be done
35 by histochemical staining of breast cancer cells using a
human antibody to human casein as described by Cheung et -



conpounds of Fornmula Il and Formula 111, include but are not i
ant i cancer WRYBH%6%s wel | as 20 differentiating agents. Pkgﬁkéggﬁ%ge

t he pharnmaceutical agent can be a cytokine, an interleukin, an anti-cancer._
agent, a chenot herapeutic agent, an antibody, a conjugated anti body, an

I mmune stinulant, an antibiotic, a hornone antagoni st or a growth
stinmulant. The 25 phar maceuti cal agegé can al so be a cytotoxic agent.
Cyt ot oxi ¢ agents i nclude antiviral nuclefside antibiotics such as

ganci cl ovir, clo and f.anti ¢l ov agenis.can_al so

radi ati on ther# ﬁy ﬁg—&%é¥4ﬁ;aa§$£ﬂ ié %jggmiﬂéé gﬁ%?é &Seﬁﬁgorqﬂﬁ{E% 30
but are not |i byt eeferendeyliat iitp agditmetypuri ne and pyri m di ne anal ogs,
vinca and vinca-like al kal oi ds, etoposi de and et oposi de-Iike drugs,
corticosteroids, nltrosoureas antlnetabolltes platlnun}based cytotoxic
drugs, hor nonaNissoa® Az £ P anti estrogens. WO

98/39965 Cell dlfferentlatlon of m ¥ef5§éL§@§kQﬁ156c%@lgh%an
cytoklnes for use herein include but. are not limted to interferon

pr ef er abl y a, Pereyadhafedt dore SFRTRLE naPY %Tlﬂee@ucnog aetegliwc;m:sp

«'énd EPO usgdmlawelt n, Gélll" ldiillﬂiﬁ:t o idne agutownslﬁ subsplﬂaaenae of %ucht as
rvum or ectl n SLI MU eS a nor a e onen

of !tohe i mune g geﬁf’"‘?ﬁ gpﬂﬁ d%lﬁ’r‘f: %%ﬂ% B?rf‘ﬂé Jﬁ&& g%r{ﬁpr‘f‘cl ude

but are not Iimbdédmtdst&hen'bmqughb«nomnci%leT asﬁathglaaiés are

dacar ba%b ne, %giﬁ\ﬁigﬁedgm@f W M P 12-0NEXAPEROXLABL AL RBrbo1 - 13 -

m t oxantfone and genctit
acetate (TPA). After incubation for 30 min at 37°C, the

cells are examined microscopically by scoring at least

200 cells. The capacity for cells to reduce NBT is
assessed as the percentage of cells containing

15 intracellular reduced black formazan deposits and
corrected for viability.

Cell Surface Antigen Immunophencotyping

Cell surface antigen immunotyping can be conducted
20 using dual-coloxr fluorescence of cells gated according to -
size. The expression of a panel of antigens from early
myeloid (CD33) to late myeloid can be determined as
described in Warrell, Jr. et al., New Engl. J. Med.
324:1385-1392, 1992, which is incorporated by reference
25 herein in its entirety.

Apoptosgis Evaluation
Apoptosis can be evaluated by DNA fragmentation,

visible changes in nuclear structure or
30 = ‘immunocytochemical analysis of Becl-2 expression.
. DNA fragmentation can be monitored by the appearance
of a DNA ladder on an agarose gel. . For example, cellﬁlaf
'DNA is isolated and analyzed by the method of Martin et
al., J. Immunol., 145:1859-1867, 1990 which is )
35 incorporated by reference herein in its entirety.



SYNTHETI C METHODS The conpounds of the present |nvent|on cang be
prepar ed bYWOA¥P9 hod known in the art. For exanple, ?ﬁ@g%%&r?g%’unds
of the invention can be made by reacting the acid B—Avcxr}imnth a reagent .
of the formula [err] or by reacting the acid RCOOH with the reagent of the
formula 20 [err] in the presence of a base, where- Y is a | eaving group such
as hal ogen, nethanesul fonate or p-toulegggulfonate and R, Rerr], Rerr], A
and B are as defined herein. The above reagents are readily

prepared according | t e r d@n et
al., J. Med. Chem ,g§?§6§59£§5852§ g£§gtg%§sgBBaF§%?E%%%§% 9 1995)
The base can lexamglke ally|aeihdinpyerange, saﬁlannm mefdiod iRt etor

ot her suitabl ea_-paseg 'lil&@sg %rt reggt g ggﬁ bg o@3r KGO Ulg I N the presence

or absence of an i Suita e sol vents i.ncl ude,, for
W98/ 39965 incorporated by reference herein in 1§eng&§*quw56 21

exanpl eg acet one, bﬁﬁhﬁ?ﬁ@lo %#Enéetéétiéhydfobuﬂ.alz, ceimhde auetfdemed on
acetonitrile, dineth ornﬁ£1 nii yh g gc hIorofqu% di oxan.
1, 2- di chl or oefuRfkea %d%?@scﬁ Fi hEGak6 PSR 5
skilled in thamargo byelI@rar@spneferredabgtngthlee' k:erhier]amﬁse capalale oof
stoichionetry Qr other e 0% H eac . :
i ntended to faﬁ’fp]@ﬁ%shlrl?gt %fg‘%:oééno Seli; nvekeggﬁ.;ﬁya%éc}bgm g
the cells are fixed w1th ethanol Fixed cells are
10 reacted overnight at 4°C w1;h the primary monoclonal
antibody, anti-Bcl-2 at a dilution of 1:50. Staining is
completed to visualize antibody binding, for example,
using Strep A-B Universal Kit (Sigma) 'in accordance with
the manufacturer's instructions. Identically-treated
15 . cells which received no primary antibody can serve as a
non-specific binding control. Commercial kits are also
available and can be used for detecting apoptosis, for
example, Oncor’s Apop Tag®.

20 Modulation of Gene Expression
The levels of expression from oncogene and tumor

suppressor genes can be evaluated by routine methods
known in the art such as Northern blotting of RNA,
immunobiotting of protein and PCR amplification.

25
Mouse Cancer Model

Compounds can be examlned for their ability to
increase the life span of animals bearing B16 melanomas,
_ Lewis lung carcinomas and myelomonocytic leukemias as

30 described in Nudelman et al., J. Med. Chem. 35:687-694,
,1992, or Rephaeli et al., Int. J. Cancer 49:66-72, 1991,
which are incorporated by reference herein in their
entireties. |

_ For example, the efficacy of compounds of the

35 present invention in a’ leukemia model can be tested as
follows: Balb/c mice are injected with WEHI cells and a



10 ACTIVITY The activities of the conpounds of the inven

measur ed uWNBP8éfer al | y- accept ed techni ques known to those tg@ﬂ{g@%fﬁ?th
art consistent with the activity of interest. For exanple, the activity of _
conpounds useful 15 . as differentiating agents can be neasured using
standard met hodol ogy of the nitro-blue tetrazoliumreduction assay (e.g.,
Rabi zadeh et al., FEBS Lett 328:225-229, 1993; Chom enne et al., Leuk.

Res. 10: 631, 1986; and Breitnan et al. |ﬁ Met hods for Serum free Cul ture of
Neur onal and 20

whi ch are hereB?SFnE'G%‘P ek OE| I‘?r{atfzé‘?grﬁ:%lllu‘?%e%wad@?'?é%%e%%d %%84

descri bed bel 0%o1Tbivdnigh dait. ro 'laﬁsa]y.LM§pmemﬂe’ehedttgabedpla@é“@tlS/é-%nd

in fact correlatlve mnth | f Ner:10Y et al., Blood
76: 1704- 1709, 8™ Qﬂ%&o?ﬁgﬁhgssaytﬁélc&f?gﬂ%redlctlve of

differentiating actmhetpﬁﬁ;qaﬂyrﬂﬁ;ﬂﬂﬂ@@ﬁ%@# ek akhRaPrefens: inwenhicence

of Auer god / f f
Collecte ffoagg galﬂg#? thimcid éﬁﬂ”ﬁléﬁ'ﬁ@ Eééteéuwﬁﬁﬁes@hbuwaﬁbddkﬁﬁ|Is

groups, escri on enne .et
(Bl ood 76: 17101mpi§nte§9§omm|q,a¥q!§1qme%§ 1??160?‘%3?59 g;’ a‘ﬂ"‘?ts
entirety) and pasdesd iched tbﬁ{&WatTrﬁswmndﬁ tinpl hatptdsenievienye ttwaon

o oFi for ot on. BPRE (51 GnEHD AL oA HEE AEBREEY, o0t o1 Can pe
determi ned by netho¢hqyyﬁﬁmdaquGﬁwwompDundsvlsBXSEQQSaftS can be
PCT/ US98(,04756 322 Q32 Sty | S dhd iy Alfie fERSRALLNORCERANGA assays for
subcutaneously into athymic mice. Human tumor cell lines
which can be used include, but are not limited to,
prostate carcinoma (humah Pc-3 cells), pancreatic
carcinoma (human Mia PaCa cells), colon adenocarcinoma
15 (human HCT-15 cells) and mammary adenocarcinoma (human.
MX-1 cells). Treatment with control gsolution or a test
compound of the invention begins, for example, when
tumors are approximately 100 mg. Anti-tumor activity is
assessed by measuring the delay in tumor growth, and/or
20 tumor shrinking and/or increased survival of the treated
animals relative to control animals. '

Telomerase Activity
High levels of telomerase activity is associated

25 with the high proliferation rate found in cancer cells.
Compounds which inhibit telomerase activity results in
inhibition of carcer cell growth and de-differentiation.

 Commercially available telomerase assays can thus be used
'.to assess the anticancer activities of compounds on
30 ‘cancer cell lines.

Chemoprevention
The chemoprevention activity of the compounds of the

invention can be determined in the two-stage mouse
35 - carcinogenesis model of Nishimo et al. (supra).



measuring yiabjli and anti-proliferative activity are the trypan bl ue
exclusiog { gh%ﬁ incorpofat?on of tritiated thymdine, al sBCEISHRUUIFE bed
by Chom enne,. et 5 al ., above, which is incorporated herein by _
reference. Qther assays which predict and correlate antitunor activity and
in vivo efficacy are the human tunor colony formang assay described in
Shoenmeker et al., Can. Res. 45:2145-2153, 1985; and inhibition of

tel onerase activity 10 as described-%@ Hi yayama et al., J. Natl. Cancer

I nst. 87:895-908 199;,'mhich re both incorporated herein by reference in
t hei r entirety£§$ﬂ¥s€Lag?§P?E§a§'described in further detail below. 15
Cel | Cul tures HumanCpmpopedscyffi ¢hieedbwent icm | tHedr Géaltﬁﬁmn pfincreiat iCc
carci noma cel | 2 an ug@gn, hr nQcar.ci-nNona S eyr a

ef f usi on cellsé?ﬁgggi gégh ggncu tﬂgég%g%dﬁga<%£§1?£§$%Sé§1§2WB§ﬁ ¥ RPM
medi a 20 vREY methedsknowppkenthose wkid 12dinlthermrte cail’nd i nC:JIbat ed
at 37[ers] C i noRapabdibizgd 8%6H0LENT LHeRRWRaLAlor AHSTALL Vel du el I's can
be grovvngi n arrlpﬁ%t her apgr?opri ate grovwhf? nelég?é}r)noérn con(rililﬁ{l ons” WA ch o
supports the JreWRAI8r EPEemEBFHTLRH: thRSEr COmMPEINtansh . stmdardyj abil ity

can be det er nimecthédst aM@annblu@esXxbludsage. norl NSt ERPIpEH 0 a test
conpound, cultures are haryeste ah various tine @ﬁgnts foll ow ng treat nent
f? x ¢ t ai i

and stai ned wiXT 17YPARCHI 0&TU3 TORALPIr AP : lr‘?dft@a_f%t ect _

Di fferentiati crhxomatographyn§Gahd/ gasi cimroaaite x@:lhystnaas?; I’@é&tf@iiﬁlbgycan
b or | e e} e cancer c
(gagzgqgﬁsaﬁfwﬁﬁfﬁ%éfcf%&iégégg?géégggégg?g5Ca%ga;4%3%?%1on can be done
35 by histochem cal staining of breast cancer cells using a human

anti body to huieshgasehd RSre83SEiBRI by Cheung et
The compounds of the present invention can be
administered to a mammalian patient to treat cancer or'in
15 any other method of the invention which involves treating
a patient by any means that produces contact of the
active agent with the'agent’s site of action in the body
of the subject. Mammalian patients include humans and
- domestic animals. The compounds of the invention can be
20 administered by any conventional means available for use
in conjunction with pharmaceuticals, either as individual-
therapeutic agents or in a combination of therapeutic
agents. The compounds can be administered alone, but are
generally administered with a pharmaceutical carrier
25 selected on the basis of the chosen route of
administration and standard pharmaceutical'practice. The
pharmaceutical compositions of the ‘invention may be
adapted for oral, parenteral, transdermal, transmucosal,
rectal or intranasal administration, and may be in unit
30 dosage form, as is well known to those skilled in the
pharmaceutical art. The term "parenteral" as used herein
includes subcutaneous, intravenous, intramuscular, or
intrasternal injection or infusion techniques.
The appropriéte dosage administered in any given
35 case will, of course, vary depending upon known factors,
such as the pharmacodynamic characteristics of the



WO 98/ 39965 - ' PCT/ US98/ Y
J. din. |W@88/3998: 1722-1728, which is incorporated by ref e%g"rﬁ'gsglgﬁ‘?slfs

entirety. Nitro-Blue Tetrazolium (NBT) Assay: 5 Cel | _
differentiation of nyeloid . |eukem a cells can be eval uated, for exanple, by
NBT reduction activity as follows. Cell cultures are grown in the presence
of a test conpound for the desired tine geriod. The culture nmediumis then
brought to 0.1% NBT and the cells are 10 7 stinmulated with 400 nM of

2t S7lerr]C tRBYEAPIS e, BGSRnAREL THL MR Ed T9 B8 BEori g at | east. 200
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anti gensstr om BYFEYOREEl S RERh 0T SieEiathy CRLREAE; Be) L radhenty O
described i n efr seatmentst and theeiirrt Jesiked - 300 dabiy: 96835F0 8%
whi ch i's incor gataled Dy Aah@ncllbe expertid £0 beSaBBUET &0y LoADOPL OSi S
i nucl ear strd8rQ08 BiL3dITanE i QERTERSH SACEMASR | e B EH IS
expressi on. DNAhbr pgefeliraied fomn Hesimprs 005 £00 bymy e’ dppbarease .

10 Dosage forms (compositions suitable for
administration) contain from about 1 mg to about 1 g of
active ingredient per unit. In these pharmaceutical
compositions the active ingredient will ordinarily be

_ present in an amount of about 0.5-95% by weight based on

15 - the total weight of the composition. |

~ The active ingredient can be administered orally in
solid or semi-solid dosage forms, such as for example
hard or soft-gelatin capsules, tablets, and powders, or
in liquid dosage forms, such as elixirs, syrups, disperse

20 powders or granules, emulsions, and aqueous or oily
suspensions. It can also be administered parenterally,
in sterile liquid dosage forms. Other.dosage forms
include transdermal administration via a patch mechanism
or ointment. | '

25 : Compositions intended for oral use may be prepared

' according to any methods known to the art for the
manufacture of pharmaceutical compositions and such
compositions may contain one or more agents including
- sweetening agents, flavoring agents, coloring agents, and

- 30 preserving agents in order to provide a pharmaceutically

| elegant and palatable preparation. _ i

Tablets contain the active ingredient in admixture
with non-toxic pharmaceutically acceptable excipients
which are suitable for the manufacture of tablets. Such

.35 excipients may include, for example, inert diluents, such
as calcium phosphate, calcium carbonate, sodium



of a DNA | adder an agarose gel. For exanple, cellular DNA is_isolated
and anal yz %ﬁ%e met hod of Martin et al., J. Inmunol., 148¢ @5&’%@7,
1990 which is 35 i ncorporated by reference herein in its entirety. -
WD 98/ 39965 : : PCT/ US98/ 04756 24 Changes
in nuclear structure can be assessed, for exanple, by acridine orange

stai ning nethod of Hare et al., J. Hist. Cyt., 34:215-220, 1986 which i's

i ncorporated by reference hereininits %ﬁnirety._S | nmunol’ ogi ca

detection of Bcl-2 can be rfornmed o ntreated cells and ce]ls, treated
with the test CORPIRALE I—fgébu@egggsg?’@%ﬁr'ef’gr SRR ot HATER F 1R nes
capabl e of expdisintggBatifgcagehesyséodr Exangiliens narizeprapnreld and t he

arerr1Coui th (HSTEcbOME BipbiED Sensl Sulh me 4R SEfFEHfOrof:

1: 50. St ai ni nge¢actanprndectiubvigatinbi ageatisi bddyr lExaiiplsy, fragresinphe,
using Sty ep A—&é&&a{@és%té&h&%sm b2 %sgw.d.a%ﬁﬁé&émdgw&é%&ef' S
instructions. ldentically-treated 15 cell's whi received no prinafy
anti body can S \WRERABERAPY SPRYI PRCSHEAY Featest o filmmaatedibkits are
al so avai | abl erdieh CoschRi 4968 £6r me8keahiyNanpReRIRIS tddtle QM Fotect
Oncor's Apop Tag[err]. 20 dul ation, of Gene Extression The.levels of
expression fro Hﬁﬁgkﬁé gﬁﬁmtgﬁﬁragﬂﬁﬁP@§§8r FEnEDEEFT D EWREELERE by
routi ne net hodselkewwive ndiskntegrattbnaanNontdserptiilon Himahkd RNA,
innunoqdﬁtirmbégtfgfﬁ@gékfﬂglng%ggplificationj 25

Hard gelatin capsules or liquid filled soft'gelatin
capsules contain the active ingredient and inert powdered
or liquid carriers, such as, but not limited to calcium

. carbonate, calcium phosphate, kaolin, lactose, 1ecithih
15 - starch, cellulose derivatives, magnesium,éﬁearate,
stearic acid, arachis oil, liquid paraffin, olive oil,
pharmaceutically-accepted synthetic oils and other
diluents suitable for the manufacture of capsules. Both
- tablets and capsules één be manufactured as sustained
20 release-products to provide for continuous release of
medication over a period of hours.

Agueous suspensions contain the active compound in
admixture with excipients suitable for the manufacture of
agueous sﬁspensions. Such excipients are suspending

25 agents, e.g., sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, poleinylpyrrblidone, gum tragacanth, and gum

.acacia; dispersing or wetting agents, such as a naturally
occurring phosphatide, e.g., lecithin, or condensation

30 products of an alkylene oxide with fatty acids, for
example of polyoxyethylene stearate, or a condensation

" products of ethylene oxide with long chain aliphatic
alcohols, e.g., heptadecaethyleneoxycetanol, or
condensation products of ethylene oxide with partial

35 esters derived from fatty acids and a hexitol, e.g.,
polyoxyethylene sorbitpl monooleate, or a condensation



Mouse Canc | _Conpounds can be exam ned for their abili tQ I ncrease
the life S%ﬂ%ﬁgﬁl mal s bearing B16 nel anomas, Lewi s | ung cé’hﬂ?&?ﬁ@%’s&nd
nmyel ononocytic | eukem as as 30 described in Nudelman et al., J. Med. _
Chem 35:687-694, 1992, or Rephaeli et al., Int. J. Cancer 49:66-72, 1991,
whi ch are incorporated by reference herein in their entireties. For

exanpl e, the efficacy of conpounds of thg 35 present invention in a
| eukem a nodel can be tested as foll ows: %alb/c mce are injected with WEHI

cells and a 3936 . . . .
PCT/ US98/ 04756p%€d§§{s:t 8%0%5’8 % S ot o ltslblpuaﬁ%:ha]r sesat%i‘ranrﬁi g grlg&dt he

fol l owi ng day.fThw Ert&yspsidst amde hexddiadd aphydnides, cengared to that of
untreated ani ngL$ye Etfxyﬁ.bﬁécﬁo%iw WHadde E?F?,e?ﬁ%%aﬁgmlon 5

on primary tunbrs”canh al 5o be tested w th subcutaneo anted | ung
carci noma or BIBSRENSAGRE SRPNEAER CORLAIE ARG UF MOKe (PReFervatpwesite of

i npl ant agi on egstYekuMplee ks hiyl @Qn&f-@:lro@ga t5-aafBEbabemsSatd heofbl bgacy

of conpounds in xenografts can be 10 et er mi ned Q%ﬁ%$glantlng t he human

Lunor cel |'s sUBREEaREsERDS: ABE RSy FRE AR BO T RYSFARY RPFRF Pre8hi ch

can be used i ncheder horeasweeptening agertts, mud de sdrosea (human Pc- 3

cells), pancre%g gf.g_ﬁi ngum 4 gﬂﬁﬂ\“oM %a&%%n?ery}c?famé:@% on adenocar ci noma
E s?aan mammary a

15 (human ‘cefll enocarcihoma (human MX-1 cells).
Treat nent with contPéEpesEablenpowdgrse amd gnaswiesisuiableefioron begins,

for exajpl e, WeBparation of an aqueous suspension by the addition of
water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or
more preservatives. Suitable dispersiﬂg or wetting
agents and suspending agehts are exemplified by those
15 . already mentioned above. Additional excipients, for
example, sweetening, flavoring, and coloring agents, can
also be present.
Syrups and elixirs can be formulated with sweetening
agents, such as glycerol, sorbitol or sucrose. Such
20 formulations may also contain a demulcent, a preservative
and flavoring and coloring agents.
The pharmaceutical compositions can be in the form
of a sterile injectable preparation, for example, as a
sterile ihjeétable aqueoﬁs suspension. This suspension
25 can be formulated according to the known art using those
suitable dispersing or wetting agents and suspending
agents which have been menﬁioned above. The sterile
injectable preparation can also be a sterile injectable
_solution or suspension in a nontoxic parenterally-
30 - acceptable diluent or solvent, for example, as a solution
_in 1,3-butanediol. ' '
In general, water, a suitable o0il, saline, agueous
dextrose (glucose), polysorbate and related sugar
. solutions, emulsions, such as Intralipid® (Cutter
35 Laboratories, Inc., Berkley CA) and glycols such as
propylene glycol or polyethylene glycols are suitable



tunors are a groxinately 100 ng. Anti-tunor activity is asse;&E

nmeasuring t I n tunmor growt h, and/or 20 tunor shrinking ang?o
increased survival of the treated aninals relative to control aninals.

Tel onerase Activity High levels of telonerase activity is associated 25
with the high proliferation rate found in - cancer cells. Conpounds which

i nhibit telonerase activity results in ifhibition of cancer cell growh and
de-differentiation Commercially avail abl e tel onerase assays can thus be

used to assess gg&'?ﬁgcgﬁr%ﬁkﬁyal'%%Iﬂfiﬁﬂgxn”ﬁkkfﬁkfﬁ521npuégéﬁﬁsce|

| i nes. Chennpr%ven ron enoprevention activity of the coqg s of the
i nventi on can secheaer hukenotn lifd tego ta ARAIHR sﬁ%%ﬂ#fltecaﬁ H8Genesi s

model of Ni shi %Eltél ogsﬁﬁﬁékblc at/ IWYfer alone or combined, are
PCT/ US98/ 04756 Assa of Conpqunds Conpounds, of the |nveq%|on thelr

salts or net ab%P%Fé?lecﬁﬁaPélﬁﬁ&% EFeNTEy 1A SRy SEd SR I R 15 BRY et hod
known togt hOSGaéK&' bad iest balds aeid Esodiuuprm:mcolngyadaitmnm chenistry

or the like. Such t hods measurin 85§, st r

met hods and |ﬂB?ﬁﬁEggﬁﬁg §Péuﬁ&9qs ﬁ%Pé%#H% per orna%%§s1|%€?§ s

chr omat ogr aphybGtiPhé), 1gmiteuramah@@ma&hpqiym CEkﬁrxﬁﬂonusegwhph9rnass
spectroscopy dR'A), and others. Dosage and

ng
Formulation T OBX%O Gl the present |nvent|on can bhe
The pharmaceutical compositions of the present

10 invention also include compositions for delivery across
cutaneous or mucosal epithelia including transdermal,
intranasal, sublingual, buccal, and rectal
administration. Such compositions may be part of a
transdermal device, patch, topical formulatien, gel,

15 etc., with appropriate excipients. Thus, the compounds
of the present invention can be compounded with a
penetration-enhancing agent such as 1-n- _
dodecylazacyclopentan-2-one or the other penetration-
enhancing agents disclosed in U.S. Patent Nos. 3,991,203

20 and 4,122,170 which are hereby incorporated by reference
in their entirety to describe penetration-enhancing
agents which can be included in the transdermal or
intranasal compositions of this invention.

Suitable pharmaceutical carriers are described in

25 Remington’s Pharmaceutical Sciences, Mack Publishing
Company, a standard reference text in this field, which
is'incorporated herein by reference in its entirety.

' Various modifications of the invention in addition
to those shown and described herein will be apparent to

30  those skilled in the art from the foregoing description.
Such modifications are also intended to fall within the
scope of the appended claims.

The foregoing disclosure includes all the
information deemed essential to enable those skilled in

35 the art to practice the claimed invention. Because the

o cited patents or publications may prdvide further useful



adm nistered to a mammal i an patient to treat cancer or in 15 an gher
met hod of W@983896nti on which involves treating a patient byPSWQEWﬁéﬁé t hat .
produces contact of the active agent with the dgent's site of action in the
body of the.subject. Mamralian patients include humans and donestic

ani mal s. The conpounds of the invention can be 20. adm ni stered by any
conventional neans avail able for use in-conjunction with pharmaceutical s,

ei ther as individual therapeutic agents ® in a conbination of therapeutic
agents. The conpounds can be adm nistered alone, but are general

admi ni st er ed winfoxmpkipratbesec fited makenipls aE%Iﬁ%’E‘EgyoﬁnFﬁé%Bﬁﬁtf%f
t he chosen roupe ek FadEhies i hathel rahtiratdar d phar maceutical practice.
The pharnaceuti cal conpositions of the invention may be adapted for oral,
parenteral, transdermal, transnucosal, rectal or intranasal adm nistration,
and may be in unit 30 dosage form as-is well known to those 'skilled in
the pharnmaceutical art. The term "parenteral" as used herein includes
subcut aneous, intravenous, intranuscular, or. intrasternal injection or _

i nfusi on techni ques. The appropriate dosage adm ni stered in any given 35
case will, of course, vary dependi ng upon known factors, such as the

phar macodynam ¢ characteristics of the WO 98/ 39965

PCT/ US98/ 04756 27 particular agent and its node and route of

adm ni stration; the age, general health, nmetabolism weight of the
‘recipient and other factors which influence response to the conpound; the
nature and extent of the 5 ° synptons; the kind of concurrent treatnent;

t he frequency :



of treatnent; the effect desired. A daily dosage of actip ent
can be exd@%?@%ggg be about 10 to 10,000 mlligranms per neter é?agﬁgy nass .
(my/Merr]),. with the preferred dose being 50-5,000 ng/nferr] body mass. 10
Dosage forns (conpositions suitable for adm nistration) contain from about
1 ng to about 1 g of active ingredient per unit.-In these pharnmaceuti cal
conpositions the active ingredient mﬁll3£rdinarily be present in an anount
of about 0.5-95% by wei ght based on 15 the total weight of the

conposi tion. The active ingredient ca fﬁM |stered orally in solid or
sem -solid dosage forns, such as for eXanple hard or soft- gelatln capsul es,
tabl ets, and pogsntk f SRR Theips: rchcyee th Butyxgtaps,
dlsperse 20 pomders or granules ?ByﬁébéﬁﬁB and aqueous or oily
suspensions. It can also be adm nistered parenterally, in sterile liquid
dosage forms. Qther dosage forms include transdermal administration via a

patCB ngchani S(T or g 3t %&&re%solutﬁoéx @@oﬁltdimt éﬁ@mﬁg?ierae&al use
may be prepar accardi 0 0 a or e

manuf acture o pﬁarﬁﬁc@@gﬂg |ﬁ£iﬂ “Eﬁglgﬁg’ qﬁ sitgon% fidy’
contain one ofinmikg dgmathyulfdmwméwam edling mgﬁntsmtff@genl wgsagents,
col oring agent 3 ents px 0 a
pharnaceutlcaﬁ%?p%E%SanPdeﬁdQﬁgﬁiﬁgﬁgh%g%pg |on qgé%1e £ %ﬁfalnTPﬁe
active i ngredreattionatiixtumee waist lheaied & &%ﬁapmagml |Qursione dt bt e
exCIpPIgpt s Wt ghedte1auphabhBube! I PRAALIY & Aind A8E ST1.EUCheRD1

exci pients may i nc exanpl ¢ nts, such. as cal ci U
phosphate, caPeetiAteahB¥AReel:Jddishpwed that all the acid had reacted.

The precipitate was filtered and washed with ethyl

acetate. The filtrate was partitioned between water and

ethyl acetate. The aqueous phase was washed with a small
15 amount of ethyl acetate, and the combined organic phase

was washed with water (3x), 5% splutlon of NaHCO, (2x),

and brine (2x), dried with M§804 and evaporated to give

crude product as a yvellow heavy oil (5.7 g). The crude

. product was chromatographed on silica gel (200 g, ethyl

20 acetate:hexane 1:3) to give the pure product (second

fraction) as a colorless oil (4.7 g, 64% yield).
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car bonat e, WO phosphat e, or | actose; granul ating disint aﬁsent S,
for exanple, maize starch or alginic acid; binding agents, such as starch,_

gelatin, or acacia; and lubricating agents, for exanple, magnesium5
Stearate, stearic acids or talc. .Conpressed tabl.ets may be uncoated or may
be sugar coated or filmcoated by known techniques to mask any unpl easant
taste and protect the tablet fromthe at%%sphere or enteric coated for

sel ective disintegration and adsorption in the 10 gastroi ntesti nal
tract. Hard gelatin capsules or liquid filled soft gelatin capsules contain
the active ingredient and inert powleregxamMHIig|WE d carriers, such as, but
not limted to cal cium arhonat-, | i )

lecithin 15 st aRRtnes Resbete St ol Etee tearic
acid, arachis oil, I|qU|d paraffln olive oil, pharnaceutlcally accepted

synt het|$ oils and .95h$e 95_!&8@'[ %oildltﬁ g[ure as su a| L2 t%g Qf ggpsul es.

Both tabl ets and capsu manu
rel ease- productmolb andvihéorometbyili busyratsl e o3, nkdeght tondvyer a

period of hourg; néehgPESrREARERS (285 mEINLde M e wRIPEHEHwE Be

adm Xture with exciplents sultable for the manufacture of aqgeous

suspensi ons. W@xEFﬁFEHY&aﬁ‘F@esdéﬁeﬁ@{ nd -9 1gehdk: eThe, reaaripn
car boxynet hyl ct@ii:tlu@éewagehauteal kit g9ec Dydr aXypr dpifmet ftﬁacbe|ﬂiiﬁé35£,

i spor dth or SRTFravaREl B BreRiRa ca A, AT ni bRLphat | de.

e.g., lecithi nacetatenhenaam an430showegr dhatt 13 tdre adid epas oxedetedt. h

fatty acids, ffje precipitate was filtered and washed with ethyl
acetate. The filtrate was partitioned between watei and
ethyl'acetate. The aqueous phase was washed with a small
15 amount of ethyl acetate, and the combined organic phase

was washed with water (3x), 5% solution of NaHCO; (2x) and
brine (2x) dried with M'gSO,. .and evaporated to give the
crude product as an orange oil (15 g), which was
distilled at 150°C/0.1-0.2 mm Hg. _The pure product was

20 obtained as a colorless oil (12 g, 72% yield).



exanpl e of pol yoxyethyl ene stearate, or a condensation produ | ene
oxi de wit hWP Pé3 in aliphatic al cohols, e.g. SE/U%”’E‘I“X

hept adecaet hyl eneoxycet anol , or condensat i on products of ethyl ene oxide
with partial 35 esters derived fromfatty acids and a hexitol, e.g.,
pol yoxyet hyl ene sorbitol nonool eate, or ondensati on W98/ 39965

PCT/ US98/ 04756 29 product of ethyl ene oxi with partial esters derived
fromfatty acids and hexitol anhydrides, e.g., polyoxyethylene sorbitan
nonool eat e. The aqueous suspensi ons can %!xz& £any ain one or nore
preservatives, 5 for exanple ethyl 5 opy! p-hydroxybenzoate, one
or nore coloring agents, onddéitienal 3 addie-dnveneiome or nore
sweet eni ng agents, such as sucrose, saccharln or sodium or cal cium

cycl amate. Digpersabl e g m@sﬁ%&m GEaf‘éﬂl%S 1su4:éaéﬂfsef 8 ﬂ&mula Rigparation

of an aqueous suspgensj on qg I,tio mae rOVI ctive

i ngredi ent in adm Y FPPRSREH; éﬁgr%f?ﬂf o™ 5 5§48 ceig peRd? ng
agent and one or noarney eimilan |%§m8@qs&mlbe@|mpﬁ§nmrthﬂettl ng agents
and suspendi ng ageapsroprdat¥ecrgddented by those. 15 al ready nenti oned
above. Additional excipients, for exanple, sweetening, flavoring, and
coloring agents, can al so be present. Syrups_and elixirs can be formul ated
wi th sweet ent®hg agents, such as glycerolrﬁéépb%tol.or sucrose. Such 20
formul ati ons may al so ddditiional Bumylechi) Compounds\of ithe amertimpori ng and
col oring agents. The pharmaceutical conpositions can be in the form

1 B |

| CH; qQ
CICH,CH,CH,— CHy CoH; —C=C— —DI
CH;0—CH;—C=C—CH,— CCly H ~—CH=CH—C=C— . cr

C,H H ~CH=CH—
MO @cnm_ 4H9 : B CH=CH Me
Meo ' Me

CH;—CH—CH—CH— | —CHd:H—é—CH=CH—
. &g - H
'S

CF;CH,CH,- CeHs H ( cr R )
. .

R R
CéHsCH,— - CHy

i

—{C = ——

CyH, CH; H -CH=CH- OMe
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of a sterile 1njectable preparation,
aqueous sSuWRHEsAS Thi s suspension 25

for exanple, as a
can be fornu

j ectabl e

B0#5%t o

sterile in
| at ed P&d

the known art using those suitable dispersing or wetting agents and

suspendi ng agents whi ch have been nentioned above.

The

sterile injectable ~

preparation can also be a sterile injectable solution or suspension in a
enterally 30

nont oxi ¢ par
as a soluti

accept abl e d?? uent or sol vent,

for exanple,

aqueous dext ) )
enul sions, quch as Intralipidferr] ( 35 Laboratorles, Inc.,
Berkl ey CA) {and gl§®aTs suchl as opy gl ycol™ ol yet hyfl ene
are suitabl ¢ WO 98/ 39965 Me
PCT/ US98/ 0475630 oarri ers flar parentleral Isolutions Antioxitdi zi ng
such as but {not [i Le.d to spodi g, bi suFhi e, sodijggpsul fite,| or ascor lpyc
acid, eithen al one or conbi ed, are spitalle stabilizing aggnts. ASQO used
can be citrilc 5 acid anaits sal tjs and sodi um EDTA. | n jadch @ OMe
parenteral golutions can contain preservattives, such as but inot Itm’ted to
benzal koni umn chgg nethyll - afrpr opyi - par aben_and~ehl or gbut anol~—The
phar maceut i ¢ fpoSi tions fof the prlesent 10 — Tnvéntionlals de
conpositiong for dellvery a ross cutaneous or nucosal epithglia in i ng
transdermal | i ntranasal, | i ngual , [puccal, and rectal adnijnistration®N
Such corrp05|t|ons nay e part Of _a (rjangde¢rmal device, patchn, topical
fornul ation| gel, CsHr— CaHs CH; CH OMe
—CH,C==C—CH;~—
OMe
CgHg-CH,- H H -CH=CH-  OMe
CgHg-CH,- CH, H -CH=CH OMe
: Mz
CgHs- CH,CH,CH, H H -CH=CH- OMe
~S
CgH, - CH,CH,CH, CH, H -CH=CH- OMe
CgHg~CH,~ - CHy H -CH=CH C H,
C¢H;- CH,CH,CH, H H -CH=CH- CH,
C4Hy-CH,CH,CH, CH; . H -CH=CH- CH;
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15 etc., with appropriate excipients. Thus, the conpoun G&
present i nW839%6%an be compounded with a penetration- enhangﬁ; %%@2?6'such _

as 1-n- dodecyl azacycl opent an-2-one or the other penetration- enhancing .
agents disclosed in U S. Patent Nos. 3,991, 203 20 and 4,122,170 which
are hereby incorporated by reference in their entirety to describe

penet rati on- enhanci ng agents whi ch can % i ncluded in the transdermal or
intranasal conpositions of this inventi % Suitabl e pharmaceutical carriers
are described in 25 Remi ngton's Ph?'é%lﬁl cal Sciences, Mack

Publ i shi ng Conpany, a standard referen i n this field, whichis

i ncor porated herei'n by Irifvinie i Ce piifexratddinf i cat i ons of
the invention in addltlontotlik%% % ed%‘i@i erein will be
apparent to 30 t hose skill or egoi ng descri ption.
Such nodifications are also intended to fall within the scope of the

appendeg cl ai ms. Thg,d Oiz?lgi)bi‘ﬁléhséfoéén p@éh.ﬂ@é%a%hbrﬁ Rerd MegtBtddNin
deened essential to enabl e_those skil rt to practice the

a
cl ai med i nventihsh. indieatrd ¢RBCRY: 8 (ga?-éﬁﬁ H?lﬁgbf‘?’@atl ons may provide
further USEfL”sulfd&BdE&h&ﬂ&§5B (SRB) assay as described by Monks et

PCT/ US98/ 04756 i ma esg _cited i her, Q ted
by reference i eig&:g‘ntﬁi M‘SGEE 9'5% -76%. ﬁ@/éﬁf a{é)&(ﬁ
PCT/ US98/ 04756Ls used to screen for anti-cancer drugs. The inhibitory

10 activities of COMB and DiMeOCOMB are compared to

a-methylecinnamic acid (MeCA) and 2-methyl-3-
phenylpropionic acid (MePPA) in Table 2. The table
provides the dosage of each compound (1n mM) which
inhibited fifty percent (Icm) or ninety percent (ICy,) of

15 .. proliferation when calculated using the Chou Analysis’
Median Effective Dose eguation.



32 EXAMPLE 1 Synthesis of 3, 4-D nethyoxyci nnanoyl oxynet hyl &yﬁrﬁﬁ%\’ﬁ{“ e

( Di MeOCOVB)W® 98/39965 To a stirred solution of 3,4-dinet hoxj; 473%¢i d
(59, 24 mol) and chloronethyl butyrate (3.3 g, 1 eq.) indry

di met-hyl f ormanmi de (20 nL), under nitrogen was dropw se added triethyl am ne
(4 m, 2.3 g, 1.2 eq). The reaction mxture was heated to 70[err]C '
overni ght; during that 10 time a large anmobunt of precipitate fornmed and
TLC (ethyl acetate: hexane 1:2) showed that all the acid had reacted. The
precipitate was filtered and washed with ethyl acetate. The filtrate was
partitioned between water and ethyl acet3le. The aqgueous phase was washed
wth a small 15 anount of ethyl acetate, and the conbi ned organi c phase
was washed with water (3x), 5% sol ution (2x), and brine (2x),

dried with MySO4 and evekﬁﬁiﬂh% AGirNQieyude pomgughdapideyoibow heavy oil

(5.7 g). The crude product was omat ographed on silica gel (200 g, et hyI
20 acet gt e- hexane ol deeGf - O.CLLC Y=Ya¥aVoVa 1 telee)
colorless oifl (4.7 g,| 64%YFerd). o) Butvrate
. PCT/ US98/ 047156 Syni-he o AR LLT P
5 510% 'rr Cemal d 9
chl or onet hy|Ldadisitatal Lo bg g e g peekimga oy gt @O St b arehe
ni trogen wadCEPAEW sel hedR8 |ofi BPRY BafidRe b - 368 3-570
reacti on ni YHIr60was (h2a6@2 |at.000¢r4 ] VG iOp2@3 | 0.248
HT29 3.962 |>4.000]|>2.000} >4.0 | 0.349 | 0.492 0.406 | 0.798
10 |LOX IMVI | 3.356 |[>4.000]>4.000} >4.0 | 0.197 | 1.914 0.772 1 0.978
MCF7 >4.000[>4.000[{>4.000] >4.0 | 0.196 |>4.000] 0.301 | 0.466
NCI-H23 3.271 {>4.000{>4.000} >4.0 | 0.182 | 0.249 0.785 [>4.000
NCI-H522 {11.979 | 3.818 {>4.000| >4.0 | 0.189 | 0.2453 0.752 | 1.366
OVCAR-5 3.731 |>4.000}>4.000} >4.0 {0.367 | 0.500 1.464 ]1.892
15 |PC-3 >4.000|>4.0001>4.000} >4.0 | 0.203 |>4.000}§ 1.441 | 1.874
SF-295 >4.000|>4.0001>4.000}) >4.0-10.197 |>4.000}] 0.764 | 0.977

(a) All concentrations are in mM.

20
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| ar armunt of precipitate formed and TLC (et hyl acetate: hexane

1 4) shome%’ thg aci d has reacted. The precipitate WESTVSI¥W# and
washed with ethyl acetate The filtrate was partitioned between water and
ethyl acetate. The aqueous phase was washed with a small 15 anount of
ethyl acetate, and the conbi ned organi c phase was. washed with water (3x),
5% sol ution of NaHCO err] (2x) and brine (2x) dried with MgS(err] and
evaporated to give the crude product as 3h orange oil (15 g), which was
distilled at 150[err] C 0.1-0.2 nmm Hg. Thure/groduct was 20 obt ai ned

as a colorless oil (12 g, 72% yJ[ %96 o _
PCT/ US98/ 04756 34 EXANPLE 3 Adm 2 Inventlon 5

o oups and can b SyREReEFyE JIPEECELE T e ) At e treileg
usi ng t e apmwpenia ecebhgbnng byOchanges J.n _express:.on of myelocyltARtE 1

Additionallﬁggﬁgétiéﬂ &Qgpgynfﬁlgi the Invention CCerr]Herr]CH err]

CK[ err] err [err] [err] WO
98/ 39965 The level of CD1llb was measured on HREFOULSI/I® 136 BHOWR

Rlerr] - Ryiddetry using # h6hbtlonal antibody (MAb) against CD11lb

| in a standard indirect immunofluorescence assay. Cells

10 were cultured for 3 days with media or the indicated
concentration of DiMeOCOMB. Cultured cells were collected
by centrifugation, resuspended at 108 cells per 20y RPMI+10%
FCS aﬁd incubated with- MAb for 30 min at 40°C. The cells
were washed twice in cold PBS + 10% FCS and incubated with

15 a 1:20 dilution of FITC-conjugated F(ab')? fragment of '
rabbit anti-mouse IgG for 20-30 min at 40°C in the dark.
After washing the cells twiée in cold PBS + 10% FCS, the
flow:cytometry was performed. The results are shown in

Table 3.
20
TABLE. 3
Expression of CDllb_'
Concentration (uM) % CD11b Cells

25 ' 0 12.2
50 87.5
100 , 88.6
203 90.4

30



W08/ 39965 _ PCT/ US98/ 0 . MPLE
4 | nhibiti HO8%388hcer Cell Proliferation Assessed by the SR%@I&%@O?&A _

The inhibition of cell proliferation was neasured in the indicated cancer
cell lines using the sulforhodam ne B (SRB) assay as descIhis/Seédt 1ié BMaReplacell

al., 1991, J. Natl. Can. Inst. 83:757-766. The SRB assay i en
for anti-cancer drugs. The inhibitory 10 activities of

Di MeOCOMB are conpared to [err]-nethyl ci®fam c acid (MeCA) 3-
phenyl propionic acid (MePPA) in Table 2. The table provides the dosage of
each conpoun¥E(FRARNE which inhibited fifty percent (1C50) or ninety
percent (1C90) of 115 A mekhold b aircatiwltpn mrdventbing osi agelhera@idmg
Anal ysi s' Medi an Effect u?e Dose e% i, an

s / . .
PCT/ US98/ 0475BRS¢T TREL RtBern PRI %&W%i?%ﬁv%ggb%g‘?g%dsbb%%vﬁ%&

MePPA cofipiBses adminRistMe@iDd sButanatnt of a CedphpoundCeEEertive

[err] derr] | CLery : r Lo Ll CFPAC
1.938 >4.§ooo£§. ER8at s PFoVE 5T &“%57‘°r04‘%§ﬂs‘.15¢7%%%6 84587002 4. 000
>4.000 >4.0 dfsdz@err>4wpereip zedd Gomppund is represented by the

formula:
0 Rl O
Il | it
R—C—O—(l:—O—-C—A--B
R2
.10 | |
wherein

R is C, to Cy, alkyl, C, to C,, alkenyl, C, to C,h0 _
alkynyl, aryl or heteroaryl, any of which can be optionally
substituted with halo, trifluoromethyl, hydroxy, alkoxy,

15 cyano, nitro or carbonYl; wherein the heteroatom of said
heteroaryl is oxygen or sulfur;

' R! and R? are independently H, C, to C,y alkyl, G,
to C,, alkenyl, or C, to Cj, alkynyl, any of which can be
optionally substituted with halo, alkoxy, amino,

20 trifluoromethyl, aryl or heteroaryl;

A is _
R4 R4 1}4
N |
—-(fll)p-R3m—(<|1)q—R3n—(<l3)r—
RS RY RS

R? is independently

25 R6 R7 :
-—é:iy— or —(C=C—;
- R*% R%, R® and R’ are independently H, alkyl or
alkenyl; _
30 B is aryl or heteroaryl, wherein the hetgroatom

of said heterocaryl is oxygen or sulfur;

* [ L M S *



HT29 3.962 >4. 000 >4.000 >4.0 0.349 0.492 0.406 0'7"%?%’%{996'3 | WI
3.356 >4. OWO@BR®50 >4.0 0.197 1.914 0.772 0.978 MF7 B84 000 |
>4.000 >4.0 0.196 >4.000 0.301 0.466 NC -H23  3.271 >4.000 >4.000 >4.Q
0.182 0.249 0.785 >4.000 NCI-H522 1.979 3.818 >4.000 >4.0 0.189

0.249 0.752 1.366 OVCAR-5 3.731 >4.000 >4.000->4.0 0.367 TBisSKb&HaiBébﬁRer!aoed

1.892 15 PC-3 >4. 000 >4.000 >4.000 >4.0 0.203 >4.000 .
SF- 295 >4.000 >4.000 >4.000 >4.0 0.18P >4.000 0.764 0.977

concentrations are in lﬁ%ﬁggnlsgggﬂ;%ggeﬁaggzl .ULE02@- WO

PCT/ US98/ 04756. 38 EXA ndacin erenti ation~Cancer cell

differentiation was eveheased ©fi @ Andan %s 1| &ok&mr a cell |ine by changes

in expression of nyel Qéyt' Cﬂ‘mti‘réﬂaoﬂnaﬁﬁéﬁaeﬁ@'l&b-o e deygl of CDllb was
15" b 0 [

measured on HL-60 cel w cytonetry usi ng a_monocl onal anti body (MAb)
against CDll b in a st ahdeRarpagerbicalifnAGFPREAREefRd tadiBreddl | s™ 10

were culgured for 3 daystMi theBgb®igb thati GHeaapsd o AMEH ratd o, ach

D MeOCOMB. Cul tured _gells were ,co!#j ect ed C%I%ﬂq\%{ 'tugn, res S)P]\ggded at
106 cells pdt 36 &SR =RBM { &t r ifodd RS n@fhed ST mn at
40[err] C Titenethe satecoflathaddtni cani notobd BBSr+510% FCS and i ncubat ed
with 15 a 1:20 dilution of FITC conjugated F(ab')[err] fragment of rabbit
anti-nouse 1gG for 20-30 min at 40[err]C in the dark. After washing the

cells twice in cokd PBS hethdd 108, €Laimt Be whewednt onetry was perfor ned.
The resydts are shown g ;4 .

3. The method of Claim 1, wherein
mis 1 to 5;
n is 0 to 5; and
15 _ p is O.

+. 4. The method of Claim 2, wherein
R? is H. '

20 5. The method of Claim 4, wherein in
R is n-propyl, benzyl, 3-(phenyl)propyl, 2-
chloroethyl, 2-propenyl;
" R!is H or alkyl;
R® is

25 26 &7

At

R® and R? are independently H or alkyl; and
n, q and r are 0.

6. The method of Claim 1, wherein said compound is
30 cinnamoylbxymethyl butyrate, cinnamoyloxymethyl
' phenylacetate, cinnamoyloxymethyl 4-phenylbutyrate,
1- (cinnamoyl)oxyethyl phenylacetate, '
1- (cinnamoyl) oxyethyl 4-bhenylbutyrate,
3,4-dimethoxycinnamoyloxymethyl butyrate or

O R Il




Table 3. 20 TABLE 3 Expression of CDllb Concentration ([err]

%

CDl 1b Cel | ¥988/39965 0 12, 2FEE/US98/04756
87.5 100 88.6 203 90.4 30 39
WE CLAIM 1. A nethod of treating, preventing or amneliorating—cancer—o«

other proliferative disorder in a subject which cenprises adm rﬂ-%ggre
ampunt of a conpound effective to treat, SEy

I.hg._an
prevent or aneliorate’s { Replacex
or said disorder, wherein said conpound 4% represented by the f , m I,
wherein Ris err err] ., al kyl, err] .t err] al kenyl,
oy R et L

{
Clerr] al kynyt ,3a‘%ly‘lil‘g?%@¥¥ oBRF

substi t ut ed

O

, XYF A€ -optionally

with halo, trifluoronethyl, hydroxy, alkoxy, cyano, nitro or

carbonyl, wherein the heteroatom of said heteroaryl is oxygen or sulfur
Rl.err] and R err] are independently H Cerr] to (Jerr] alkyl, Cerr] to

Clerr] al kenyl,

substituw ed
A is[e;%]

10

15

-20

25

30

35

114 8840-aBL K081 080LA%%, | BLLBHBLSTRM! caftindifa Nt T 0 Y1

err] 1S 1ndependen ) .
prostate carcinoma, breast carcinoma, colon carcinoma,

pancreatic carcinoma, lung carcinoma, renal carcinoma,
neurocblastoma or melanoma.

8. The method.bf anyone of Claims 1 to 6 wherein said
compound is administered orally, parenterally,
transdermally, transmucosally, intranasally, rectally or
topically.

9. The method of any one of Claims 1 to 6, wherein
said effective amount is an amount effective to inhibit
histone deacetylase in said subject.

10. A method of differentiating or blocking
proliferation of cancerous or neoplastic cells comprising
administering to said cells an amount of a compound of any
one of Claims 1 to 6 effective to cause differentiation of
or to block proliferation of cancerous or neoplastic cells.

11. The method of Claim 10 wherein said cells are in
vivo.

12. The method of Claim 10 wherein said cells are in
vitro.

13. The method of Claim 10 wherein said compound is
administered orally, parenterally, transdermally,
transmucosally, intranasally, rectally or topically.

A

o7. ([ eTh¢ methpdrof ahipngl ofadyadmsl do Grwhserejmhi onal |y



i s oxygen or sul fur ependently 0 to 5; 40 the sum of m
and nis 1to 5; p, pendently 0 to 2; or a '
phar maceutical | y-acceptabl e salt thereof; with the proviso that when p, q
and r are 0, each Rlerr] is -CR[err]- CR;err] , Rerr] is Hor methyl and
Rlerr] is Hor nmethyl, then the sum 2 fie method of C|a|n11 wherein

Rlerr] is H 3. The meth aim1l, wher nis 0 to 5;
and pis 0. 4. TH&ne (ﬁh°4jégrﬁ??r%ﬁﬁﬁ%ﬂﬁh?$%9i?big FPngentTHQ met hod
of daim 4, bWheﬁemmﬂdhI%dmprlqusnadmihxgﬁemrmghglthérppepémyhll&ﬁerr] |s H

andn. g angireRraVe ot d (b e iy, BERERElhake bR )

cinnanDyIoxymeahwmkUunyrate 3, 4- dinethoxyC|nnanDonxynethyI butyrate or 1-
(3,4-d|%ethoxyC|nnannyl))oxyethyl butyrate. 7. The nethod of any one of

Clains I to 6 wherein said . ) . .
The method of Claim 14 wherein said hemoglobin is

d d dent |
EiFlr«ra]nyF[ g r%)?s;%g% ofﬂ“ﬁman mrll ﬁr'?hlanhgggpog?omyoﬁgﬂ(%%{%{]’é? oaryl .

fetal hemoglobin.

16. The method of Claim 14 wherein said composition
- 10 is administered orally or parenterally.

17. A method of treating a blood disorder in a
subject which comprises administering a therapeutically-
effective amount of a compound of any one of Claims 1 to.s

15 to a subject.

2218. The method of Claim 17, wherein treating said
blood disorder compriées_increasing the hemoglobin content
in cells of said subject. '

20

19. The method of Claim 17 wherein said disorder is

selected from the group consisting of thalassemias, sickle
cell anemias, infectious anemias, aplastic anemias,
hypoplastic and hypoproliferative anemias, sideroblastic

25 anemias, myelophthisic anemias, antibody-mediated anemias,
anemias due to chronic diseases and enzyme-deficiencies,
and anemias due to blood;loéé, radiation therapy and
chemotherapy.

30 ;_ 20. The method of Claim 17 wherein said composition

is administered orally or parenterally.

21. A method of modulating an immune response in a
host which comprises administering an amount of a compound
35 of any one of Claims 1 to 6 effective to modulate said
immune response. | '

A



di sorder is | eukem a, squanous cell carcinom, prostate carci reast
car ci noma, WOBPI%SEr ci nonm, pancFh Has Bedri R bgﬂdi nona, | ung %%@r“r@%
renal carcinonma, neurobl astona or he met hod of any one of -
Clains 1 to 6 wherein said conpou red orally transdermally,
transnucosal ly, intranasally, rectally or topically. 9. The nmethod of any
one of Clains 1 to 6, wherein said effective anount is an anount effective
to inhibit histone deacetylase in said s&®ject. 10. A nethod of
differentiating or blocking proliferation of cancerous or neoplastic cells
conpri si ng adm ni eger | Fet mesdiod off IG.adm Abwherrin pedpbahangs sadf one
of Claims 1 {0 8 af LeCH ¥l 9 CatHarliidf GpdnONseEroEidA, Piakkbiting

proliferati o of cancerous or neoplasti¢ cells. 11.. The ggihod of G aim 10

wher ei n sai dorefedayiag ApPPESSif in Rl YRATRRPIECERAY (bl fne PEARTREITY

cells are i”p&h?ﬁBrp%%nudﬂé&ﬁ“ﬁéﬂyﬂﬂﬁhdﬂiﬂﬂnﬂ#)aﬁgmemﬂiﬁgiﬂemanppmd@ﬁic
adm ni stered oral | rans

. y, parenterally, transdermmall t cQgsa
|ntranasélIySrPU@PaFPFtGF'ﬁQEQ§ﬁ%3ﬁ':ﬂf u?%?ﬁn%kﬁF%ﬁs+§%régs%ﬁéihenoglobin
cont ent :c n bgggga\d@d &h}}:ﬁ_@t@fg ge5 tathomice Xl s hgeshaheingeprogeahligosf fcedtli ve
amount of a conpound of. any,one ' ubject. 15. The

net hod -of O EF%BYE%@F&GEV?%& E‘Iear?%?%b?rr#‘?és‘gjf%t‘%%ﬂ%ﬁpm obin. 16. The
met hod of Cl aim 14 wherein said conposition is adm nistered orally or
parepterally. 23. The method of Claim 21 wherein said compound is

10 administered orally, parenterally, transdermally,
transmucosally, intranasally, rectally or topically.

.24. A method of treating, preventing or ameliorating
cancer or other proliferative disorder in a subject in need
15 of such treatment which comprises administering an amount
of a compound of any one of Claims 1 to 6 effective to
induce cellular apoptosis of the cancer cells or of the
cells of the proliferative disorder.

20 25. The method of Claim 24 wherein said compound is
administered orally, parepterally, transdermally,
transmucosally, intranasally, rectally or topically.

26. A method for enhancing the actions of a

25 pharmaceutical agent useful for the treatment of cancer and
other proliferative disorders, comprising co-administering
a therapeutically-effective amount of a compound of anyone
of Claims 1 to 6 with a -therapeutically-effective amount of
said agent, wherein said agent is selected from the group

30 consisting of a cytokine, an interleukin, an anti-cancer
agent or an anti-neoplastic agent, a chemotherapeutic
agent, ah antibody, a conjugated antibody, an immune
stimulant, an antibidtic,_a hormone antagonist or a growth
stimulant.

35
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42 17. A nethod of treating a blood di,sorder in a subject MM%QP“§QQQE%EES

. admi ni st er WRYIBBPHEr 4 i ve amobunt of a conpou any” one
u met hod of Claim 17, wherein treating
ing the henogl obin content in cells of

of Claims 1 to 6 to a
sai d bl ood di sorder co

sai d subject. 19. The nethod of Claim 17 wherein said disorder is selected
fromthe group consisting of thal assem as, sickle cell anem as, infectious
anem as, apl asti ¢ anem as, hypoplastic a hypoprol i ferative anem as,

si derobl astic anem a hi ap I_hod

aneni as due to cif bni %l@%gggé ﬁdeéﬁ%ggggdewﬁ%%gﬁgiéSHEp ghgﬁ%h1as due to
bl ood | oss, gelbatednftdrer thy gndupheqnshstapg of0 gantiekestinod of O ai m 17
wher ei n sai d_conpo i O S ed orally or parenterally. 21. A

met hod of r¥§5%# éh%n%%@géggég%ge in a host which conprises
~adninister|ng an amount of a conpound of any one of Clainms 1 to 6 effective

to modulate said jdmupge rﬁé@ﬁaaeonélaﬂhgsrreme@eq&l Gadign 21 wher ein
nodul ating said i nmune response IS enh aniﬁc 8ayto i ne secretlon i-nhi biting

or del ayi ng HRMREREEAPEUBHLF yRBEBROKTCFE Exomy, fhe: grpup
polyn?rphomgéfgqsggﬁé éﬂngﬁlank?yaafggeageng hampuariciec tamalgignwan f act or
secretion, indugi expression of_ce § N4 o

enhanci ng prRXgeHt éhn%e§?a 330v3rylﬁf?eﬁikgg§ rro&ﬁ?@%ngb SSh %%#§ﬁ%3.
- The method oftdpeeid®] aheetdposidd-takpodmigi saadwntiisostaraidl |y,

Par et Vi LO0SEFLET! 4K 2hETHBEUBBIALEY o BLGRAERAI-hadd Dytdtotic

t opi cal

drug, a hormonal antagonist, an anti- androgen and an anti-

_ estrogen.

29. The method of Claim 26 wherein said cytokine is an

15 interferon.

30. The method of Claim 26 wherein said immune.
stimulant is Corynebacterium parvum or a sarcolectin.

20 31. The méthod of Claim 26 wherein the
chemotherapeutic agent is selected from the group
consisting of tamoxifen, doxorubicin, L-asparaginase,
dacarbazine, amascrine, procarbazine, hexamethylmelamine}
mitosantrone ahd'gemcitabihe}

25
32. The method of Claim 26 wherein said compound is
administered orally, parenterally, transdermally,
transmucosally, intranasally, rectally or topically.
30 33. A method of ameliorating the effects of a

cytotoxic agent which comprises adminstering a

therapeutically-effective amount of said cytotoxic agent

with a compound of anyone of Claims 1 to 6 to a mammalian

patient for a time and in an amount to induce growth arrest
35 of rapidly-proliferating'epithelial cells or bone marrow
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I
43 24. A net hod of tTEEFTﬁET-preventin -or aneliorating cancer_or other
proliferatiWe 9%9B%$F derrnisishet Bas dneed of such treat mentPGR{PRYF04756
conprises adm ni stering ﬁ\g conmpound of any one of Clains 1 to 6
effective to induce cel of the cancer cells or of the cells ™
of the proeiferative disorder. 25. The nethod of C aim 24 wherein said
conpound is adm nistered orally, parenterally, transdermally,
transenucosal ly, intranasally, rectally % topically. 26. A nethod for
enhancing the actions of a pharnaceutical(ggﬁgé useful for the treatnment of

cancer and ofheR Bedlerefafpdd Batdeds an ey Preteghingseaitng a

t her apeuti cagéyisefteft b?&o&ﬂi&liﬂ:t eFfettegPwulidfiagewone of Claims 1 to 6
with-a therapeutically-effective anmount of said agent, wherein sai-d agent
is selected fromthe group consisting of a cytokine, an interleukin, an
anti-cancer agent34r FTheameithodopifaliadm@ent ,wheosibmosdnid apapidtyagent, an

i bod - ant i - - . pLotyas
o one. St Avbor SPEERE1AY ERITheT AL WIS, S Nai Bl SRR, 0. @
wher ei n sai ddastrointestippdctyactr om ddadgerup consisting of ganciclovir,

acyclovir, and fanticlovir. 28. The nethod of C aim 26, wherein said

chenot herapeutic agent is Selected fromthe grqup consisting of an

al kyl ating agent,32-ptpenBeshedoft £13iM F3n mhexpingaid FapiddVkal oid, a
vinca-like apkalDfdracingoepdehediad! @Qisdamd Kealht ULl Pi€Det £€D3EEI Bird, a
nitrosq 6ea,.a€ agti tabolite,,a plati num based cytotoxic drug, a

hor non antﬁ% 7P st 22anchy i9§H&§09en and an anti-estrogen. 29. The net hod
of Claim26 wherein said cytokine is an’

| 36. The method of Claim 33 wherein administering is
simultaneous. ' '

15 37. The method of Claim 33 wherein administering
comprises admininstering said agent before or after said
compound.

38. The method of:Claim 33 wherein said administration
20 is systemic or topical. '

39. A method of treating gastrointestinal disorders
which comprises administering a therapeutically-effective
amount of a compound of anyone of Claims 1 to 6 toc a

25 subject.

- 40. The method of Claim_39 wherein said compound is
administered orally, parenterally, transdermally,
transmucosally, intranasally, rectally or topically.

30 ' R |

'41. A method of treating cutaneous ulcers which
comprises administering a'thérapeutically-effective amount
of a compound of anyone of Claims 1 to 6 to a subject.

* c L L] S * .



44'ihterferon. 30. The nethod of Cléin126 wherein said i mu i lant is
Coxynebact‘é'PPﬁ’ﬁ?%Barmaﬁmtfbsm liced i n. 31. The nethod of q’%’?ﬁﬂ%ﬂaﬁrei n.

t he chenot her apeuti c ed. fromthe group consisting of
t anmoxi f en, doxor ubi ci n|, se, dacarbazi ne, amascri ne,
procar bazi ne, hexanet hyl me

| 'am ne, mtosantrone and gentitabine. 32. The
nmet hod of C aim 26 wherein said conpound is adm nistered orally,
parenterally, transdernmally, transnuco§£l3h intranasally, rectally or
topically. 33. A pethgod of l.i orating t %é;ects of .a cytotoxi ¢ agent
whi ch conpri ses %ﬂninﬁ?%r?ﬁgﬂgdtﬁgrébégpigilI ?&ﬁﬁ&nﬁ%ﬁ? u%§ %gid
cyt ot oxi ¢ ag@ninistéradcorablngd parenyemaldfy,Ctaiamsdermald,0 a manmal i an
patient for_a tine and.in ak in I r f
rapidIy-m%ﬁ¥?%ﬁ%%?%%g%%?tth?g?H§%Fﬁ§y6rg%%%éi%ﬁﬂﬂ%&%éﬁ?%ﬁ%%%@ of said

patient and thereby protecting said cells fromcytotoxic effects of said
agent . 4. The Tp3NOdaOhe{han 3inpﬁs&ﬁgnwa%hﬁ A1y Rl erat ! ng
epitheltal cells are in hair follicles, gastrointestinal tract or bl adder.
35, The net¢RWPHESTS srdmLRiskAEiBgnaskharrrsdipalyortiaciive awune! i al
cell's are haf rafebhpshedcet! snyShel BEcelhidlk 4 Yo @ehls a FubjEr et hod of
Claim 33 wherein admnistering is simnmultaneous. 37. The nethod of C aim 33
wher ei n admi ni stering conprises adm ninstering said agent before or after
sai d compound. = 4445 The method of Claim 43 wherein said compound is

10 administered orally, parenterally, transdermally,

transmucosally, intrasally, rectally or topically.

45. A method of enhancing recombinant gene expression
which comprises treatiﬁg-a recombinant host cell containing
15 an expression system for a gene product of interest with an
expression-enhancing amount of a compound of anyone of
Claims 1 to 6, wherein said gene product is encoded by a
butyric acid-responsive gene. '

20 - 46. The method of Claim 45, wherein said host cell is
a mammalian cell, an insect cell, a yeast cell or a
bacterial cell.

47. The method of Claim 45, wherein said gene product
25 is a tumor suppressor gene or fetal hemoglobin.

48. A method of treating, preventing or ameliorating
symptoms in insulin—dependeht patients which comprises
administering an amount of a compound of anyone of Claims 1

30 to 6 effective to enhance insulin expression.

49. The method of Claim 48 wherein said compound is
administered orally, parenterally, transdermally,
transmucosally, intranasally, rectally or topically.

35 )
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38. -The nethod of C aim 33 wherein said adn1n|strat|on IS system c

t opi cal . 39VOASARSRod of treating g lacey] sorders P\WEWW"“
conprises adm nistering a therapeuti ﬂﬂ m amount of a conllLpound_
of anyone of Clainms 1 to 6 to a subj thod of C aim 39 wherein
said conmpound is adm nistered orally, parenterally, transdermally,
transnucosal ly, intranasally, rectally or topically. 41. A nethod of
treating cutaneous ul cers which conprise$7admi nistering a

therapeutlcally effectlve amount of a c ound of anyone of C to 6
to a subject. 50Fhe AnetdPdh 1°ﬂJEﬁQﬁ9égQWMR¥§YF%%¥HgcBﬁpBﬂﬁglp§atln9
adm ni st eredsyfngb;bms R eistiid |Aibrdeis qRatienys Whish uenpelkes

intranasally, .recta or. topica i nduci n

hoal | g whi LHAESASAFSE A APhTRM O % TR CoF | SPEPRECOFC LAtHEn
of a conmpountoof efifectivke Ecaienthahde dhlaridebgleahnelldexpiFéssienhod of
G ai m 43_wherein said conpound is admnistered orally, parenterally,

transderial |y, transnucosally, |ntrazally rectally or topically. 45. A
met hod of enhanci B .r eFoebmesio@fe @@ms‘iﬁ omheretn sah@reempoundatisng a

recombi nant Qaﬁtﬁ.n(i%k:br‘é‘am(ﬁ‘aﬂ'ﬂﬂ %%@ﬁlpﬁ, Wfiﬁé@éﬁﬁaﬁl?ene product of
interest with an expression-enhanc arount ound anyone of

Claims 1 to BranﬁHEFQ?ﬁléy‘dH$§¥§ '|¥F%ﬁ§ %Pbﬁ?}iyc aci d-
responsive gene. 46. The nethod of Cl.ai.m 45, mhereln sald host cell is a

46 ma ian cell nse t, cel a_bact er ell,. 47.
The nnﬁéd of CIaFﬁ145 qgn%?%ﬁﬁi? cﬁﬁibT%r%Fe.aC£1V1%Y in

cancer cells whlch comprises administering to said cells an

amount of a compound of anyone of Claims 1 to 6 effective

to decrease the basal level telomerase activity is said

cells and thereby inhibit malignant progression of said
15 cells.

53. The method of Claim 52 wherein said cells are in
vivo.

20 54. The method of Claim 53 wherein said compound is
administered orally, parenterally, transdermally,
transmucosally, intranasally, rectally or topically.

55. The method of Claim 52 wherein said cells are in
25 vitro. '

56. A method of treating, preventing or ameliorating
virus-associated tumors which comprises co-administering a
therapeutically-effective amount of a compound of anyone of

30 Claims 1 to 6 with a therapeutically-effective amount of an
antiviral agent. ' ' ' |

57. The method of Claim 56 wherein said antiviral
_ agent is ganciclovir, acyclovir, or famciclovir.
35 ' '
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tumor suppressor gene or fetal henogl abi - hed of tgqAsdsRR4756
prevent i ngWey98% I orating synptons i g&}sﬁﬁeﬂmﬁﬁn ent patPir ent' s whi ch

conprises adm nistering an anmount of a one of Clains 1 to 6
effective to enhance insulin expression hod of Cl aim 48
wherein said conpound is admnistered orally, parenterally, transdernally,
transnucosal ly, intranasally, rectally topically. 50. A nethod of
treating, preventing or aneliorating synptons in cystic fibrosis patients
whi ch conprises adm nisterin nt, of d _of Cains 1
to 6 effective té%nhﬁ‘@e“‘&ﬁ%@%lséxﬁe és)#gng Jsiépﬁggrret hod of

Cl ai m 50 whgggbaiaged cumeauid ian BRV-dssariated ahdligpaneyii eKappgi’s
transder nal | t ransmuc it r pgcal ly 52. A
met hod of iﬁ%?SPFanaPegé ekt 0y 4%?%@ﬁ%%?ﬁ%%?€£t%ﬁi%h conpri ses
adni ni st er i ngsbeoisged cellignamcyhmuntamthepatoiipbting-a$seridkedof dains 1
to 6 efgecthggibgag%%rease, the basal level telonerase activity is said

cell's and thérepy i nfi'bit malignant progression of said cells. 53. The
met hod of -Cl aim52 wherein said cells are in vivo. 54. The method of C aim

53 wherein said g@MPOuKE netHBH B IclLith Balwiyer@in esabdakBY
transdermal |y, transnucosally, intranasall rectally_or. Lcall _ 47
55. The net REFOSLaEES M ?3&%&%¥l%%ﬁﬂ???ﬁﬁ%@yﬁﬁ%ginggr?%%SEEGS&AXQEthod of
treating, pHoOARiNIG Qymphenenrating virus- associated tunmors which

conprigﬁs co-adm ni stering a therapeutically-effective anount of a conpound

of anydne of Claims 1 to 6 with a therapeutically-effective anount of an
' 60. The method of Claim 56 wherein said compound is

administered orally{_parenterally, transdermally,
transmucosally, intranasally, rectally or topically.

15 : 61. A method of modulating gene expression which .
comprises treating a host or host cells with an amount of a
compound of anyone of Claims 1 to 6 effective to enhance,
augment or repress'expression of a gene of interest.

20 ' 62. The-method of Claim 61 wherein expression of said
gene is enhanced or augmented.

63. The method of Claim 62 wherein said gene encodes
a gene product which is or acts as repressor, a tumor
25 suppressor, an inducer of apoptosis or an inducer of
differentiation. B

64. The method of Claim 63 wherein said host is a
cancer patient and said geﬂe is a tumor suppressor gene.

30
65. The method of Claim 64 wherein said compound is
administered orally, parenterally, transdermally,
. transmucosally, intranasally, rectally or topically.
35 66. The method of Claim 61 wherein expression of said

gene is repressed.

|G



ant|V|raI The nethod of m 56 wherein said ant|V|raI agent is
qgsgéB%ﬁ vir, aced58 The net hod of d mﬁE¥

ganci cl ovi ry, ein
said virus- aSSOCIated tu SSOCIated mal i gnancy, Kap05| S
sarcoma, an Al DS- relate hepatltls B- associ at.ed mal i gnancy or

an hepatitis C associ ated nallgnancy 59. The nmethod of C aim58 wherein
sai d EBV-associ ated mal i gnancy i s nasopharyngeal carcinoma or non-Hodgkin's
| ynphoma. 60. The net hod of C|a|n156 whe#2in said conmpound is adninistered

orally, parenterally, ansde rgnsnucosally, intranasally, rectally
or topically. 61. ék ne%hSdeFLga aF&ﬁd &fe % iﬁﬁﬁiﬂnﬁﬁFQWﬁ%#Fc%ﬂﬁ@ Agss
treatlng a hosgene pnsducelWhluhtﬂsabraﬁnu@ta@fahfaﬁﬂbyéﬁbcﬁraaﬂone of

Cl ai s to ﬁhﬁiﬂf€$fvgf Héggggﬁgfeaugnent or repress expression of a

butyrlc aci d responsive-ge r est The nethod of C aim61l
wherein expression of said gene is enhanced or augnented. 63. The method of

clalm 0% wherel n €810 SROMERROA°SEACISIR BYOMEL N LIS Mndle B8y

repressor, a tumor suppressor, an I nducer apopt osi s or

di fferenti at3 on. 48 64. The nethod of C aim 63 wherein said host is a

cancer patient and said gene is a t unmor suppressor gene. 65. The nethod of
ni,stered_orally, parenteral

Cl ai m 64 mhereln npounh g n;
transdermal |y, muts P °§n? afh&dm §1r whexeip @Fldthﬁﬁﬁxﬂ¢ s 66.
The met hod cﬁré:lmdmﬁgomgrexnvargaﬁeoahei:aggﬂ d gene is repressed. 67.
The nethpd of C aim 66 wherein said gene encodes a gene

707 The method of Claim 61 wherein said host is a

patient receiving in vivo gene therapy.

71. The method of Claim 70 wherein said compound ié
15 administered orally, parenterally, transdermally,
transmucosally, intranasally, rectally or topically.

“72. A method of inducingltolerance to an antigen
which comprises administering a therapeutically-effective
20 amount of compound of anyone of Claims 1 to 6.

73. The method of Claim 72 wherein said antigen is a
self-antigen.

25 74. The method of Claim 73 wherein said self-antigen
is associated with an autoimmune disease.

75. The method of Claim 74 wherein said autoimmune
disease is systemic lupus erythromatosus, rheumatoid
30 arthritis, multiple scler031s, myasthenia gravis or
diabetes.

76. The method of Claim'72 wherein said antigen is
present on a transplanted organ or cells.
35 )
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product which is or acts as an oncogengykp

L phi bi t or of ' 68.
The met hod™9%398%5m 67 wherein said gend (i Both Replaced The net R%byog 8 ai m.
61 wherein said host cells are undergoi qﬂlﬂﬂ H ’, t herapy. 70.. The -
met hod of Claim 61 wherein said host is iving in viva gene
therapy. 71. The nmethod of Caim70 wherein said conpound is adm nistered
orally, parenterally, transdermally, tra cosally, intranasally, rectally

or topically. 72. A nethod of inducing tolerance to an antigen which

conprises adm ni stefin t gﬁﬁg utkcC =ehbechibye mipRRRRL gk of
anyone of O ains Iﬂ'o grl’?%?)rn egrré’tk'hg%g%yt fgjﬁaﬁirﬁb%l\?\lhng?gianegal d antigen is
a sel f- anti geimivisteared nerablly of PEFanke¥sliler Eransdeamadiy antigen is

associ ated with agn ol QA 1IYNe; fE 58A88ally, 48eéballfeoetbpd cafligl.ai m 74
wherein sai d aut ol mmune di'sease is system c | upus erythronat osus,

rheumatoid arthritis, nultiple sclerosis, nyasthenia gravis or diabetes.
76. The rethod of £3 ai M Tetthed efdrsardagiihggeprieveptdagnt oan a
transplanted organ or_gcells. 77. The,nethod of . [ ergi.nysaid
conpound i s a?d?ﬁg"rﬁ%%‘?’e%ﬁ PEPFYZOPR, éﬂ?gFgf‘ﬂ?, lgr %n%&g’ﬁﬁ\gﬁl&?’ﬁh

t ransnucosal lgompisesasdhinisteringl goosatidpsubiegt 28 effecthiove fagount
treating, preventi i | DO ~RI nyi plegtion in a subject
whi ch conpri 5 %oér]n&“rﬁ)%%(?@g géﬁéglgdogu P.gé%ﬁ@a% g fgctiv-e anount of a
conpound of anyone of Clains 1 to 6. '

10 79. The method of Claim 78, wherein said protozoan
infection is malaria, cryptosporidiosis, toxoplasmosis, or

coccidiosis.

80. The method of Claim 78 wherein said compound is
15 administered orally, parenterally, transmucosally,
intranasally or rectally.

81. The method of Claim 78, wherein said effective
amount is an amount of said compound effective to inhibit
20 protozoan histone deacetylase in said subject.

82. A method of inhibiting histone deacetylase in
cells which comprises admihistering an effective amount of
a compound of anyone of Claims 1 to 6 to said cells.
25 ' | |
83. A compound repr"és'ent_ed by the formula:

o R o0
] i Il
R—C—0—C—0—~C—A—B
'I|{2'

30 wherein
R is C, to Cy alkyl, C, to Cy alkenyl, C, to C

alkynyl, aryl or heteroaryl, any of which can be optiocnally
substituted with halo, trifluoromethyl, hydroxy, alkoxy,

* c L M H *




79. The nmethod of Claim78, e # zoan infectio [ia,
crypt ospor M PS5 t oxopl asno ’ﬁ““‘ﬁ s la%sdljs 80. The ne?ﬂt{ﬁsﬁo"%%l m

78 wherein said conpound is ad ly, parenterally,
transmucosal ly, intranasally or The net hod of C aim 78,
wherein said effective anpunt is an anDunt of sai.d conpound effective to

i nhi bit protozoan. histone deacetylase in said subject. 82. A nethod of

i nhi biting histone deacetylase in cellsS5&ich conprises admnistering an
effective anmount of a conpound of anyone of Clainms 1 to 6 to said cells.

83. A corrpomnoepmgem @r spanhanylbs riwerein theoheteppatom &f jsadtkrein R
Is Cerr] , lo2 s gar} alkenyl., Cerr] to (Jerr]

al kynyl , ar &ege‘ircfaﬂr ar ;?},gé;éﬂ oof %Whl ch }an be optionall ti_tuted
with halo, trifluor orr& hypd Frycﬁ’?ﬁy}n‘é?RGR en’é}é{ng ft o é‘gj‘l? 1C2

\é[her]el n thetgoe ré@ﬂ]&fﬁﬂ &k doh etbercq kjrﬁyD)éygﬁ? of wnhf:ur g[aa[ Qj]’el’] and
rr] age in ep y rrl to CJerr

al kenyl ? i@&' %9%%1§ﬂqéﬁ1 ﬁ@a%? ¥%ﬂx¥ana gnSptlonally
substltutedwmﬂﬁidmﬂdmeuﬂympqarymnGm)h&tefémmybnethyl, aryl or heteroaryl;
A isﬁ[err] R3 is indegpqggntly [err]

| ¢ ¢ R
—(C)p-R3 —(Cll)q-R3 """(C)r""
R5 ' RS R5

10 R} is independently

RS R7

| -—é=é- or —C=C—;

R, R®, R® and R’ are independently H, alkyl or

15 alkenyl; '

' ' B is aryl or hetéroaryl, wherein the heterocatom
of said heteroaryl is oxygen or sulfur; .

m and n are independently 0 to 5;
the sum of m and n is 1-to 5;
20 P, q and r are independently 0 to 2; or
a pharmaceutically-acceptable salt thereof;
with the provisos that (1) when R is selected
from the group of 2-phenylethenyl moieties consisting of 2-
phenylethenyl, 2-(alkylphenyl)ethenyl, 2-

25 (nitrophenyl) ethenyl or 2-(halophenyl)ethenyl, then A and B
taken together cannot be any of said moieties; (2) that
when R is p-hydroxyphenyl, then A and B taken together
cannot be 2- (3-hydroxy-4-methoxyphenyl)ethenyl; and (3)
that when p, q and r are 0, each R® is -CR®=CR’-, R® is H or

30 methyl and R’ is H or methyl, then the sum of m and n can
not be 4 or 5. |
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Rlerr], Rerr], err] and Rler] are independently H, alkyl o ; B
s aryl or“ﬁﬁ%@?géﬁyl, wherein the e Replan heter&§#9ﬁ%$@ﬂﬁ%ygen

or sulfur; mand n are independently mof mand is 1 to 5; p,
g and r are independently O to 2; or al l y-acceptabl e salt
thereof; with the provisos (1) that when R is p-hydroxyphenyl, then A and B
t aken toget her cannot be 2-(3-hydroxy-4- REPLACEMENT SHEET 51

met hoxyphenyl ) et henyl ; and (2) that wheR2p, q and r are 0, each Rerr] is
-CRlerr]=CRerr]-, Rerr] is Hor_nethyl and Rerr] is Hor nethyl, then
the sumof m andé%r cé?h%cﬁo“m‘ﬁp‘@%r°}5.¥%i?mﬁ%' cBRBEEAR of O ai m 83,
wherein 85. The conpow¥dief HCl ai m 83, wherein mis 1 to 5 nis 0 to 5; and
pis 0. 86. The conpound of Claim 85, wherein Rerr] is H 87. The conpound
of Claim86, wherein in Ris n-propyl, 2-chloroethyl, 2-propenyl; Rerr] is
Hor alkyl; Rerr] is Rerr] Rerr] Alerr] and R err] are independently H

or al kyl; and n, an 1H§$. ( n .aim 87, wherein said
conpoung is ci nnaaqsm)'yl itgengctr;ﬁngo 5u y?%@%ﬁﬁ?%)#hedygéﬁ-%ﬁnnamyl oxynet hyl
_ mis o 5;

n is 0 to 5; and
p is O.

10 86. The compound of Claim 85, wherein
R? is H. '

87. The compound of Claim 86, wherein in
R is n-propyl, benzyl, 3-(phenyl)propyl, 2-
15 - chloroethyl, 2-propenyl; |
R! is H or alkyl;
R} is

RS R7

e

R® and R’ are independently H or alkyl; and
20 . n, qand r are 0.

88. The compound of Claim 87, wherein said compound
is cinnamoyloxymethyl butyrate, cinnamoyloxymethyl
phenylacetate, cinnamoyloxymethyl 4-phenylbutyrate,

25 1- (cinnamoyl)oxyethyl phenylacetate,

' 1-(cinnamoyl)oxyethy1 4-phenylbutyrate,
3,4-dimethoxycinnamoyloxymethyl butyrate or.
1-(3,4-dimethoxycinnamoyl) oxyethyl butyrate.

30 ' 89. A pharmaceutical composition comprising a
therapeutically-effective amount of a compound of any one
of Claims 83 to 88 and a pharmaceutically-effective carrier
or diluent. '

* ¢ L Mms x|
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butyrate or 1-(3, 4-dinet hoxymﬂ{m goutyrate. A
phar maceut (W@P8BWEHosi ti on conp h l:eutlcally effeé??%Q?%Wmﬁmt of
a conmpound of any one of Clalns1uﬁ pharnaceutlcally effective _
carrier or diluent. 52 90. A conposition conprising a

t herapeutical ly-effective anmount of a corrpound of .any one of Clains 83 to
88 with a therapeutically-effective anount of a pharnmaceutical agent,
wherein said agent is selected fromthe ¥ oup consisting of a cytokine, an
i nterleukin, an anti-cancer agent or nnti-neoplastic agent, a

chenot herapeut i c 2Q@entA aphanmabguylcalcsmpml&iqhtqmlsm|amune
stimul ant, O¢&%§£¢£ug &EE@EE%@”E&%&&SB@@ o AMd Sf | & a8he 91.

The COI’TpOSI t I on erel n sai d pharmaceutical agent conprises a

cyt ot oxi ¢ agehtClaims 183 E@nﬁésWiFBnathEF’éiPﬁ“%%}éﬁf Tt *RBPBREC i s

an antivi raloﬂt@lﬁﬁﬁhd&ceﬁtiaamt hgefel, eezhe&efmorsamia dfertp THNSEBéLHEeq0f
ganC|cIOV|rdﬁacgc ovir, and f annlﬁlov conmposition of Claim90

wherein 3 thetFEOrR GoRELe 699r°f93 cYﬁﬂ&%ﬁﬁnxﬁﬁt it %¥%?n1§5
wher ei n sai cagthicredeeapagent ageantmsneeb&ab@idﬁagenﬂua@roup consi sting
of alkylating a yr- 0gs, ke
al kaloi-ds, e‘%&)pgﬁ%@ aﬁé\étfgogg g FI ke gib%sa? c%rﬁ%cﬁf%%%sgﬁ@fﬁoa&
ni t r osour easAn akmmype a@bimubgntpl ani aphibictd coy othormons LapL aderidhal
antagoni sts,5aitd FAOReEeiAAtaaRtl i estrogens. 95.  The conposition of

d alrnQO(j wherein Said cytokine is an |nterferon

91.  The comp081t10n of Clalm 90 wherein said
pharmaceutical agent comprises a cytotoxic agent.

92. The comppéition-of Claim 90 wherein said
15 antibiotic is an antiviral nucleoside antibiotic selected
from the group consisting of ganciclovir, acyclovir, and
famciclovir. '

93. The composition of Claim 90 wherein said
20 antibiotic is ganciclovir.

94. The composition of Claim 90 wherein said
chemotherapeutic agent is selected from the group
consisting of alkylating agents, purine and pyrimidine-

25 analogs, vinca and vinca-like alkaloids, etoposides and
etoposide-like drugs,'dorticostexoids, nitrosoureas,
antimetabolites, platinum based cytotoxié drugs, hormonal
antagonists, anti-androgens and antiestrogens.

30 95. The compositioﬁ of Claim 90, wherein said
cytokine is an interferon.

96. The composition of Claim 90, wherein said immune
stimulant is Corynebacterium parvum or a sarcolectin.
35 | '
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wher ei n the chenot herapeutic agent i t he group consisting of
53 tanoxi fen, doxorubicin, L- asparagl ne ansacrine,
procarbazi ne, hexanet hyl nel am ne, n1toxanttone and gem t abi ne.

54

97. The composition of Claim 90, wherein the
chemotherapeutic agent is selected from the group
consisting of tamoxifen, doxorubicin, L- -asparaginase,
dacarbazine, amsacrine, procarba21ne, hexamethylmelamlne,

5 mitoxantrone and gemcitabine.
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