METHODS OF TREATI NG CANCER AND OTHER CONDI TI ONS OR DI SEASE STATES USI NG
LFMAU AND LDT Field of the Invention This invention relates to the use of
2' -fluoro-5-nethyl-(i-L-arabinofuranosyluridine (LFMAU or cl evudine) or
its related anal og, a-L-2'-deoxyribofurgnosylthym dine (L- deoxythym dine,
LDT, L-dT or telbivudine) or conjugates conprising these agents al one or
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conmbi nation wth another agent. Related Applications This application
clainms the benefit' of priority of United States provisional application
no. US60/X3¢ld of tee Inveptiem june 7, 2005 and United States provisional
application no. US60/741,728, filed Decenber 2, 2005, both of which
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second | eadi ng cause of death in the United States. Over 8,000,000 persons
in the United States have been diagnosed with cancer, with 1,208,000 new
di agnoses expected in 1994. Over 500, 000 people die annually fromthe

di sease iReldtbd Applieadions. Cancer is not fully understood on the nolecul ar
level. It is known that exposure of a 2 cell to a carcinogen such as
certain viruses, certain chemcals, or radiation, leads to DNA alteration
that inactivates a "suppressive" gene or activates an "oncogene".

Suppr essi ve gqfifSipplication claims the benefit of priority of United States provisional application
no. US60/688,159, filed June 7, 2005 and United States provisional application no.
US60/741,728, filed December 2, 2005, both of which applications are incorporated by

reference in their entirety herein.

Background of the Invention

A tumor is an unregulated, disorganized proliferation of cell growth. A tumor is
malignant, or cancerous, if it has the properties of invasiveness and metastasis. Invasiveness
refers to the tendency of a tumor to enter surrounding tissue, breaking through the basal
laminas that define the boundaries of the tissues, thereby often entering the body's circulatory
system. Metastasis refers to the tendency of a tumor to migrate to other areas of the body and

establish areas of proliferation away from the site of initial appearance.

Cancer is now the second leading cause of death in the United States. Over 8,000,000
persons in the United States have been diagnosed with cancer, with 1,208,000 new diagnoses
expected in 1994. Over 500,000 people die annually from the disease in this country.

Cancer is not fully understood on the molecular level. It is known that exposure of a



are grow h regul atory genes, which upon mutation, can no |onger control
cell growth. Oncogenes are initially normal genes (called prooncogenes)
that by nutation or altered context of expression becone transform ng
genes. The products of transform ng genes cause inappropriate cell growh.
More than twenty different normal cellul®ar genes can becone oncogenes by
genetic alteration. Transforned cells differ fromnorml cells in_ nmany
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surgery, radiation, and chemotherapy. Surgery involves the bulk removal of diseased tissue.

While surgery is sometimes effective in removing tumors located at certain sites, for
example, in the breast, colon, and skin, it cannot be used in the treatment of tumors located in
other areas, such as the backbone, nor in the treatment of disseminated neoplastic conditions

such as leukemia.

Chemotherapy involves the disruption of cell replication or cell metabolism. It is used .

most often in the treatment of leukemia, as well as breast, lung, and testicular cancer.

There are five major classes of chemotherapeutic agents in use for the treatment of
cancer: natural products and their derivatives; anthracyclines; alkylating agents;
antiproliferatives (also called antimetabolites); and hormonal agents. Chemotherapeutic

agents are often referred to as antineoplastic agents.

The alkylating agents are believed to act by alkylating and cross-linking guanine and
possibly other bases in DNA, arresting cell division. Typical alkylating agents include

nitrogen mustards, ethyleneimine compounds, alkyl sulfates, cisplatin, and various



cells, but also other cells which are naturally dividing, such as those of
bone marrow, skin, gastro-intestinal nucosa, and fetal tissue.
Antinetabolites are typically reversible or irreversible enzyne inhibitors,
or conpounds that otherwi se interfere with the replication, translation or
transcription of nucleic acids. Severald synthetic nucl eosi des have been

identified that exhibit anticancer activity. wel | kno ucl.eosi de
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di gest i vegastrgamtestinalriudnsa,cand fetaldisswer . 5- Fl uor our aci |, however, causes
serious adverse reactions such as nausea, alopecia, diarrhea, stomatitis,
| eukocyti c thronbocytopenia, anorexia, pignentation, and edena.

Deri vatives of Aftirhétatsuligssrad€tybicaily Revargible sranewisitle bhaynieyinhiditersperen descri bed
in US Pat. No. 4,336,381, and iin Japanese patent publication Nos.

50- 50383, Cogtroyndghat otheryiss anterferg with Aesplicating tragslateypor trapsariptiph of mjgleic
4,000, 137, dj;scl oses that the peroxidate oxidation product of inosine,
adenosi ne, of cytidine with nethanol or ethanol has activity against

| ynmphocytic | eukem a. Cytosine arabinoside (also referred to as Cytarabin,

araC, and Cytagsar),is ,a,.nucl.eosjde anal og, of ycytidipe that .was first
Syntheol zed’ | rSTEBbBIRP HiriGRRen Gove hegt epiaeipa bt EnfiGmpe SERT A 1 s
current | Yyw@NkndWROhicRidkide dekilvatite With stroodntiiBaticedctitlyisS-idtbetagil, sk eukem a. |t
is also active against acute |ynphocytic |eukem a, and to a | esser extent,

i s usef ulFlurqurapil bas beenpagdrdipicelly indthy teatmentf madigoant tgners inclpdingHerm. The

ori mary _ : O ARG . .
Hands‘chuaﬁ%%ihhg%,’ leimﬁgﬁgs ’ %%g%%gg)%%l&% ?é\%}%&ﬁ @%I’I m g?%ggiﬁ!ti?rr?eaﬁtabol ites",
Cancer MedhedrneFluGtmyacdly hofwever, cBusds &utiotis adversEdéactiohsisychias nakeda, alopecit al . |
Lea and Fghigol lishers.. 5- Azacytidi.ne is a cytidjne anal that is
o a1 VAL st B e HroEPSinrh ot GibienioBihe e 0

nyel odys abébiatiCesf 3i@iBuracit with @itD agR AR i ity Bave bbasdRaited (T USIda8 Nl so
referred to as FaraA)) is one of the 4 nost active agents in the treatnent

of chr oni4336A% hepdiniTapanesapstanhpublisationdNeso dOrd03R3; 80-5(384, 50-64281, 51-
146482, and 53-84981.

U.S. Pat. No. 4,000,137 discloses that the peroxidate oxidation product of inosine,

adenosine, or cytidine with methanol or ethanol has activity against lymphocytic leukemia.

Cytosine arabinoside (also referred to as Cytarabin, araC, and Cytosar) is a nucleoside
analog of deoxycytidine that was first synthesized in 1950 and introduced into clinical
medicine in 1963. It is currently an important drug in the treatment of acute myeloid
leukemia. It is also active against acute lymphocytic leukemia, and to a lesser extent, is useful
in chronic myelocytic leukemia and non-Hodgkin's lymphoma. The primary action of araC is
inhibition of nuclear DNA synthesis. Handschumacher, R. and Cheng, Y., "Purine and
Pyrimidine Antimetabolites", Cancer Medicine, Chapter XV-1, 3rd Edition, Edited by J.
Holland, et al., Lea and Febigol, publishers.

5-Azacytidine is a cytidine analog that is primarily used in the treatment of acute

myelocytic leukemia and myelodysplastic syndrome.

2-Fluoroadenosine-5'-phosphate (Fludara, also referred to as FaraA)) is one of the



inhibiting DNA synthesis. Treatnment of cells with F-araA is associated with
the accunulation of cells at the G/S phase boundary and in S phase; thus,
it is a cell cycle S phase-specific drug. Incorporation of the active

net abolite, F-araATP, retards DNA chain elongation. F- araAis also a
potent inhibitor of ribonucleotide reduct ase, the key enzyme responsible
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U.S. Pat. Nos. 5,817,667 and 6,063,787 disclose the use of B-LOddC for the treatment
of tumors, including cancer or for the treatment of psoriasis and related hyperproliferative

diseases/conditions.

U.S. pat. nos. 5,558,736; 5,565,438; 5,587,362, and 5,567,688; relate to the use of
LFMAU and certain related derivates thereof as anti-viral agents in the treatment of Hepatitis

B virus and Epstein Barr virus. U.S. pat. no. 6,894,159 relates to an alternative synthesis of
LFMAU.

Objects of the Invention
Therefore, it is an object of the present invention to provide compounds and
pharmaceutical compositions that exhibit anti-tumor, and in particular, anti-cancer and/or

anti-hyperproliferative growth disease activity.

It is another object of the present invention to provide pharmaceutical compositions

for the treatment of cancer and hyperproliferative cell growth diseases.



froma review of the description of the invention which follows. Summary of
the I nvention The present invention relates to the use of the conpound
according to fornmula I, below for the treatnment of tunors, cancer and
hyperproliferative di seases, anong others: 0 CH3 /H-NJ~ O N X ORS ORZ
Formula | Where Xis Hor F;, R and RZ 5re i ndependently H, an acyl group,

a Cl-C20 aIkyI gte or a
phosphodi est er gé%lg%;gﬁbj%F8m8p%?ﬁ%@n%ﬁg¥%%§ﬁ&?%tor gr%%lg?, Wher e
Nu is a reaicerdndbfypapiulifiratvecselligyowahidisesses.onpound such as an anti cancer,
antiviral or antihyperproliferative conpound such that an am no group or
hydr oxyl group fromsaid 6 biologically active agent forns a phosphate,
phosphor ani dat gny G%M&%%fmmyw&%%ﬁapofﬂmeﬁmﬁdys&ﬁaaﬂ el
Each Rs is |ndependentl H, or a Cl- kyl or ether group, preferably a
Cl-Cl12 al ﬁfgmnagpmwofth@J@c@upzofﬁwen\@nﬁmthbf@omnd phar maceutical |y
acceptabl e salts, solvates and pol ynorphs thereof. In preferred aspects of
t he present invention, R is H a Cds acyl group or a phosphate group
and R2 is H Pharmaceutical conpositions conprising an anti-cancer
effective anount of one or nore of the conpounds of fornmula 1, optionally
(and preferably) in conbination with an

Summary of the Invention

The present invention relates to the use of the compound according to formula I,

below for the treatment of tumors, cancer and hyperproliferative diseases, among others:

Formula I

Where X is H or F;
R' and R? are independently H, an acyl group, a C;—Cy alkyl or ether group, a phosphate,
diphosphate, triphosphate or a phosphodiester group, a

I I |
Nu 1|>—-- 0 r-\iw Ny—C——
OR8 ORS
k or

group;

Where Nu is a radical of a biologically active compound such as an anticancer, antiviral or

antihyperproliferative compound such that an amino group or hydroxyl group from said



effective anount of at |east one additional anti-cancer agent as otherw se
descri bed herein and at |east one carrier, additive or excipient are
addi ti onal aspects of the present invention. Further aspects of the
present invention relate to nmethods for treating hyperproliferative

di seases, including tunmors, especially ralignant tunors and cancer. This
aspect (s}, .of the present invention_is directed tocgﬁithods of treating

tunors, ciplesically 3gfive pgamt forms o phospbatg; Rhosphesamidate) cathonate, s Yrathate rovgen; t al

warts (paxﬁitﬂ{hgfiﬁj)aceﬂ@)‘x{bﬁé roliferative cell growh such as abnornal cell
proliferation_or’ growt tg’f non-transfornmed cells including precancerous
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keratinocyte di seases such as hyperkeratosis, ichthyosis, keratoderma or
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additive or excipient. Virtually any cancer can be treated using the
conpositions and net hods according to the present invention. Exenplary

cancer s whi ch Fuethertaspertseaf thenpiesabinventionaalated methetiofomddeating col on, rectal,
| iver, pancreati.c...lu bre ervix uteri, cor uteri ., ovaryn..
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or antigen. Methods for treating chronic inflammatory diseases and viral and other microbial

infections alone or in combination with another agent are further aspects of the invention.

The method aspect includes treating hyperproliferative diseases including psoriasis,
genital warts and hyperproliferative cell growth diseases, including hyperproliferative
keratinocyte diseases such as hyperkeratosis, ichthyosis, keratoderma or lichen planus and
chronic inflammatory diseases such as arthritis, including rheumatoid arthritis and
osteoarthritis as well as hepatitis C virus (HCV) infections, the methods comprising
administering to a patient in need thereof an effective amount of a compound according to the
present invention, optionally in combination with at least one additional anti-cancer agent,
antihyperproliferative agent or antiviral agent, optionally in combination with a

pharmaceutically acceptable carrier, additive or excipient.

Virtually ahy cancer can be treated using the compositions and methods according to

the present invention. Exemplary cancers which may treated include, for example, stomach,



little, if any, host toxicity, and when coadm nistered wth another
anti-cancer agent in the treatnent of cancer in a subject, is
substantially no nore toxic and in certain instances, may actually exhibit
| ess toxicity, than the other anti-cancer agent alone, which is an
unexpected result. Mreover, a conbination of an effective anount of one
of the nucl eosi de conpounds, according to the present,  invention with
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Brief Description of the Figures

-

Figures 1-6 show the effects of LFMAU, either alone or in combination with other

anti-cancer agents on tumors as indicated in the figures and the experimental section.

Figures 7-9 show the effects of L-dT and LFMAU or L-dT either alone or in
combination with other anti-cancer agents as indicated in the figures and the experimental

section.

Figures 10-12 show the effects of LFMAU alone an in combination with gemcitabine
on colon tumor growth in Rag 1 mice.

Detailed Description of the Invention

The term “compound”, as used herein, unless otherwise indicated, refers to any
specific chemical compound disclosed herein. Within its use in context, the term generally
refers to a single compound preferably, L-f anomers of FMAU or its various racemic,
enantiomerically enriched (to at least 75%, 85%, 95%, 98%, 99% or 99+% enantiomeric



inflammatory disease, a viral infection such as a HCV infection, a tunor
including a carcinogenic tunor or other cancer or the treatnment of a
precancerous | esion or other cell(s) which express abnormal or foreign
proteins or imunogens on a cell surface, In certain aspects related to
the coadm nistration of a conpound according to the present invention wth
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in a shritedige cacer, phunexpgied tasulh reduction in the nunber of cancer cells
or preventing the regrowth of a tunmor or cancer after the patient's tunor
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the tumor or a reduction in the number of cancer cells or preventing the regrowth of a tumor

(o)

or cancer after the patient’s tumor or cancer is in remission. As indicated, LFMAU, LDT or
their derivatives may exhibit an anti-cancer effect alone and/or may enhance the ability of
another anti~cancer agent to exhibit an anti-cancer effect in an additive or synergistic manner
(i.e., more than additive). In the case of anticancer effective amounts, the amounts of active
agent used may be as much as twice, three times, five times or even ten times or more the
amount used to treat antiviral infections/indications. This is due to the fact that in treating
cancer, the patient may be able to tolerate much higher amounts of drug, which are not
recommended for use to treat antiviral indications, because toxicity may become more of an

issue at higher concentrations (even though the compounds are relatively low in toxicity).

The term “patient” or “subject” is used throughout the specification to describe an
animal, generally 2 mammal and preferably a human, to whom treatment, including

prophylactic treatment, with the compositions according to the present invention is provided.



solubility of the conpound in saline for parenteral delivery or in the
gastric juices of the patient's gastrointestinal tract in order to pronote
di ssolution and the bioavailability of the conpounds. Pharmaceutically
acceptabl e salts include those derived Bronlpharnaceutically accept abl e
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use of the compounds as pharmaceutical agents.

The term "pharmaceutically acceptable derivative” or “derivative” is used throughout
the specification to describe any pharmaceutically acceptable prodrug form (such as an ester
or ether or other prodrug group) which, upon administration to a patient, provides directly or

indirectly the present compound or an active metabolite of the present compound.

The term “alkyl” shall mean within its context a C;-Cjq, preferably a C;-Cyy linear,
branch-chained or cyclic fully saturated hydrocarbon radical, which may be optionally
substituted, such as with a phenyl group, for example. The term “ether” shall mean a C; to
Cxo ether group, formed from an oxygen and an alkyl group at a position on the sugar moiety
of compounds according to the present invention, and preferably contains at least one oxygen
group within the alkyl chain. The term alkyl shall also embrace aralkyl groups such as
benzyl groups, which phenyl group may be optionally substituted.

The term “acyl” is used throughout the specification to describe a group at the 5' or 3’



wi th the correspondi ng hydroxyl group results in an ester, which, after
adm ni stration, nmay be cleaved to produce the free nucl eoside form of the
present invention. Acyl groups according to the present invention may be
represented by the structure: 0 11 R4C where R4 is a Cl to C20 Ilinear,
branched or cycl ic al kyI group, al koxyallkyl, aryl oxyal kyI such as
phenoxynet h |ch t|on substi tuted,
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i nvention. The term 'gphosphate ester” or "phosphodi ester” is used
t hroughout the specifjication to describe nono-phosphate groups at the 5
or 3' position of t %Lrl bose noiety or sugar synthon (preferably, on the
5' position) which are diesterified such that the phosphate group is
rendered neutral, i.e., has a neutral charge. Phosphate esters for use in
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the present invention-also include, for example, those acyl groups derived from benzoic acid

and related acids, 3-chlorobenzoic acid, succinic, capric and caproic, lauric, myristic,
palmitic, stearic and oleic groups, amino acids, among numerous others including certain
pharmaceutically acceptable sulphonate groups, which are also considered acyl groups for
purposes herein. One of ordinary skill in the art will recognize the acyl groups which will
have utility in the present invention, either to synthesize the target pharmaceutical

compounds or as prodrug forms of the nucleosides according to the present invention.

The term “phosphate ester” or “phosphodiester” is used throughout the specification
to describe mono-phosphate groups at the 5' or 3’ position of the ribose moiety or sugar
synthon (preferably, on the 5° position) which are diesterified such that the phosphate group
is rendered neutral, i.e., has a neutral charge. Phosphate esters for use in the present

invention include those represented by the structures:

o 0]
| |
Nucleoside - P-O-R5 or Nucleoside - P-O-Rg
] .
OR; N-CH-R;

0=C-OR”



Cl to C20 linear, branched or cyclic alkyl or acyl group, aloxyalkyl,

aryl oxyal kyl, such as phenoxynethyl, aryl and al koxy, anong ot hers.
Preferred nonophosphate esters for use in prodrug fornms according to the
present invention are those where R5 is a C to C20 is a linear or
branched chain alkyl group, nore preferdbly a C to C3 alkyl group. The
term "neopl asi a" "cancer" is used throughout the specification to refer
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non-Hodgkin’s lymphoma, multiple myeloma, leukemia, melanoma, acute lymphocytic

lenkemia, acute myelogenous leukemia, Ewing’s sarcoma, small cell lung cancer,
choriocarcinoma, rhabdomyosarcoma, Wilms’ tumor, neuroblastoma, hairy cell leukemia,
mouth/pharynx, oesophagus, larynx, kidney cancer and lymphoma, among others, which may

be treated by one or more compounds according to the present invention.
The term “tumor” is used to describe a malignant or benign growth or tumefacent.

The term “hyperproliferative disease state” refers to a disease state in which cells are
growing in an uncontrolled manner, whether that growth is cancerous or not. Such a disease
state may be reflected in psoriasis, genital warts or other hyperproliferative cell growth
diseases, including hyperproliferative keratinocyte diseases including hyperkeratosis,
ichthyosis, keratoderma or lichen planus, all of which disease states may be treated using
compounds according to the present invention. “Antihyproliferative” refers to the fact that a

compound acts to treat hyperproliferative disease states or conditions hereunder. Anticancer



12 conpounds with very low or no toxicity are al so consi dered

anti hyproliferative conpounds hereunder. The term "anti-cancer conpound”
or "anti-cancer agent" is used to describe any conpound (including its
derivatives) which may be used to treat cancer. Anti-cancer conpounds for
use in the present invention nmay be co- dtninistered with one or nore of L-
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intravenous; busulfan oral; calusterone; capecitabine; carboplatin; carmustine; carmustine
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with Polifeprosan 20 Implanf; celecoxib; chlorambucil; cisplatin; cladribine;
cyclophosphamide; cytarabine; cytarabine liposomal; dacarbazine; dactinomycin;
actinomycin D; Darbepoetin alfa; daunorubicin liposomal; daunorubicin, daunomycin;
Denileukin diftitox, dexrazoxane; docetaxel; doxorubicin; doxorubicin liposomal;
Dromostanolone propionate; Elliott's B Solution; epirubicin; Epoetin alfa estramustine;
etoposide phosphate; etoposide (VP-16); exemestane; Filgrastim; floxuridine (intraarterial);
fludarabine; fluorouracil (5-FU); fulvestrant; gemtuzumab ozogamicin; gleevec (imatinib);
goserelin acetate; hydroxyurea; Ibritumomab Tiuxetan; idarubicin; ifosfamide; imatinib
mesylate; Interferon alfa-2a; Interferon alfa-2b; irinotecan; letrozole; leucovorin; levamisole;
lomustine (CCNU); meclorethamine (nitrogen mustard); megestrol acetate; melphalan (L-
PAM); mercaptopurine (6-MP); mesna; methotrexate; methoxsalen; mitomycin C; mitotane;
mitoxantrone; nandrolone phenpropionate; Nofetumomab; LOddC; Oprelvekin; oxaliplatin;
paclitaxel; pamidronate; pegademase; Pegaspargase; Pegfilgrastim; pentostatin; pipobroman;
plicamycin; mithramycin; porfimer sodium; procarbazine; quinacrine; Rasburicase;
Rituximab; Sargramostim; streptozocin; surafenib; talbuvidine (LDT); talc; tamoxifen;



PAM ; mercaptopurine (6-M); neans; nethotrexate; nethoxsalen; mtonmycin C
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bi ol ogically active agent, Tncluding a prodrug formof the active agent,
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using the pripary hydroxyl gro on the carbocyclic sugar synthon;
I ndi navi r°SFeéP‘ir@‘|“§a ,OW%@?%ES- 5524 from Merck) using the free secondary

In addition to the anticancer agents described above, exemplary bioactive agents
which may be chemically linked to LFMAU or LDT or a derivative as described herein
include for example,

Atazanavir (BMS-232632) using the free secondary hydroxyl group;

Bis(POM)-PMEA (Adefovir dipivoxyl) using the free amine group;

Bis(POC)-PMPA (Tenofovir disoproxil) using the free amine group;

Etecavir using the primary hydroxyl group on the carbocyclic sugar synthon;

Indinavir (Crixivan, MK-639 L-735,524 from Merck) using the free secondary

hydroxyl group;

KHI-227 (Kynostatin of Nikko Kyodo Co.) using the free secondary hydroxyl group:

2-[3-[3-(S)-[[(Tetrahydrofuranyloxy)carbonylJamino]-4-phenyl-2(R)-hydroxybutyl]] -

N-(1,1-dimethylethyl)decahydro-3-isoquinolinecarboxamide (IsoquinCON
furanyl urethane analog from Merck) using the free secondary hydroxyl
group;

Carbamic acid, [3-{[(4-methoxyphenyl)sulfonyl](cyclopenylmethyl)amino]-2-hydroxy-1-

(phenylmethyl)propyl]-, tetrahydrofuranyl ester (VB-11,328 of Vertex) using the
free secondary hydroxyl group;



hydr oxyl group; |CH -227 (Kynostatin of N kko Kyodo Co.) using the free
secondary hydroxyl group:
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tyl]]- N (1, 1-di met hyl et hyl ) decahydr o- 3-i soqui nol i necar boxam de (1 soqui nCON
furanyl urethane anal og from Merck) usiﬂé the free secondary hydroxyl
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i sostere using tﬁég yezmgeqondarfm fﬁ#ﬁxﬁ? roup?ﬁggg- ym Phosphi ni ¢ am de
derivative fr dﬁ,ﬂé@@h&i‘r’meblﬁyfmwoﬁﬁcﬂhoweb’%f Ifedighenyils3 (S),4(S)phexanediol
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BzOCVal Phe[ di CHOR( RR] PhéVal SI':£§OC r oir'ﬁ Ab ol%eg%)us’i ng the f )r?e(g) Secondar y
hydr oxyl group; bi FZOCYaEhgldiCHQHRBEpYIBHKK Ty Abhqtiaising thedfee srepndsry
[ bi s( SATE) ddAMP] usiyigxfiigoups €€ am ne; Bl LA 2186 BS (Bi o- Mega/ Boehri nger
I ngel hei m usin% the free secondary hydroxyl group; .. Agenerase (Anprenavir;
VX-478;  141v0ASEroctirtiortiy ipbosphatfiesichofddh Pb@ﬁ@’é%)ﬂl%?#_ Ivgige the See ety
hydr 0><ylh 0 ][ arpma ZQSM(Biﬁi%%B&?}ﬁﬁé'@ﬁéﬂhéiﬁ) ub{r:@%elcﬂ% ls?]baﬁda’p&eﬁyldﬂfxyl"&&i@i t
using the free, secondar roxyl or or, ol.i r.ox oup;
A 83962 (R T o rdmey e By Sy e e akttn adt R, o oxy
group; A-80987 ( Ristcondiy hydeayl otaminégougf Abbott using the free secondary
hydroxyl grou F3’5;—98881 (Azacyclic urea derivative) of Abbott using the free secondary hydroxyl group or
phenolic hydroxyl group;
A-83962 (Rifonavir derivative) of Abbott using the free secondary hydroxyl group;
A-80987 (Rifonavir derivative) of Abbott using the free secondary hydroxyl group;
(2-Naphthalcarbonyl) Asn[decarbonylPhe-hydroxyethyl]ProOtertButyl or
2NaphCOAsnPhe[ CHOHCH2]Pro-OtBu of Roche using the free secondary
hydroxyl;
2-Aminobenzylstatine Valyl Cbz derivative of Sandoz using the free secondary hydroxyl or
amine;
2-Aminobenzylstatine Valyl Cbz deriative of Sandoz using the free hydroxyl;
10H-2(Cbz-VaINH)3PhPr [14]paracyclophane derivative of Sandoz using the free seondary
hydroxyl;
10H-2(Cbz-ValNH)3PhPr [13]paracyclophane derivative of Sandoz using the free seondary
hydroxyl;
10H-2(Cbz-VaiNH)3PhPr [13]metacyclophane derivative of Sandoz using the free seondary
hydroxyl;
10H-2(Cbz-Tle)3PhPr [14]paracyclophane derivative of Sandoz using the free seondary
hydroxyl;
1-(20HPr)-4-substituted-piperazine (cyclopropyl), thieneyl carbamate deriv. (from
Merck) using the free secondary hydroxyl group;



(2 Napht hal car bonyl ) Asn[ decar bonyl Phe- hydr oxyet hyl ] ProQt ert Butyl or
2NaphCQAsnPhe[ CHOHCH2] Pro- Ot Bu of Roche using the free secondary hydroxyl;
2- Am nobenzyl statine Valyl Cbhz derivative of Sandoz using the free
secondary hydroxyl or am ne; 2-Am nobenzylstatine Valyl Cbz deriative of
Sandoz using the free hydroxyl; |OH 2(¥bz-ValNH) 3PhPr [ 14] par acycl ophane

derivative of s| hg..the free. : .

ot 2 Cov- varrepaney ISP o R IR, B Stbarate deive, (rom

derivative of Sondoz 4ind Ehe [Teo.seondary  Lvdromvl . Ltk 20ebz Ti e) PhPr
ivativ V4 i ng. . ; z-

[ 14] par acycl opﬁ'ZT bﬁ')f%"rﬂfﬁ}’gg?t\}@&@fpewgg'p@w “Fé’é@agee%ﬁ]a&r( Thydr oxyl ;

1- (20HPr) - 4- subst i t Mefdk) RERL %R edonirly BRABRY group:; hi gneyl carbanmat e deriv.

(from Merck) using the free secondary hydroxyl group; 15 .
1- (20HPr ) - 4- sub@ﬁZg‘abZeUaWBéPhEr[deagwéloampﬁplyya%wﬁ (&np ISapdaz) ysing thedieei ve.

(from Merck) using ary hydroxyl group;
1- (20HPr) - 4- subst i t%t e -ﬁ%@gg&% >(3-pentyl), thienyl carbamate derive.

(from Merck) As31585 (fiemfAbbettpesingtiie frge begondaxyhydgexyl group;

10H 2( Cbz- Val P acycl e derivatiwve (from Sandqz) using the
free second m}ﬁv&z‘é@% OQMQ%‘R@PE‘%@SFF?P PrREPP e secondary
hydr oxyl group; XNB%&%&%& from DuPont Merck) using the free primry or
secondary hydroxyl groups; Ti'pranavir (U 140690 or PHU-140690 from

Phar maci a & UpTipravavia §Ung06$oni&ihd #0690 frond Phatyriacig o Upjohmhusing iy phehotin

t hi enyl urethane deﬁyird\r/c%gyil\é%%p'( HOCH2CH2 i sostere fromLilly) (the

ThienopyridCON thienyl urethane derivatives (HOCH2CH2 isostere from Lilly) (the
benzyl substituted derivative or the methyl mercaptophenyl substituted

derivatives) using the free secondary hydroxyl groups;

SDZ PRI 053 (Sandoz) using the free secondary hydroxyl group;

SD146 (DuPont Merck) using either of the free secondary hydroxyl groups;

Telinavir (SC-52151 from Searle/Monsanto) using the free secondary hydroxyl group
or amine;

(R)2QuinCOAsnPhe[ CHOHCH2]PipCONHtBu (from Roche) using the free
secondary hydroxyl group or amine;

Saquinavir (Invirase or RO 31-8959 from Roche) using the free secondary hydroxyl
group or amine;

Saquinavir/Melfinavir derivative (from Lilly) using the free secondary hydroxyl
group;

IsoquinCON Thf-Thf Urethane Analog (from Merck) using the free secondary
hydroxyl group;

IsoquinCON thienyl urethane analog (from Merck) using the free secondary hydroxyl
group,

R-87366 (AHPBA analog from Sankyo) using the free amine group;

DMP 460 (Dupont Merck/Avid) using the free secondary hydroxyl groups or either of
the aniline amine groups;

L685,434 (Merck) using the free secondary hydroxyl group;

L685,434-6-Hydroxyl derivative (Merck) using the free secondary hydroxyl group;

L685,434-OEtNMe2 (Merck) using the free secondary hydroxyl group;



benzyl substituted derivative or the nethyl mercaptophenyl substituted
derivatives) using the free secondary hydroxyl groups; SDZ PRI 053 (Sandoz)
using the free secondary hydroxyl group; SD 146 (DuPont Merck) using either
of the free secondary hydroxyl groups; Telinavir (SC 52151 from

Sear| e/ Monsant o) using the free secondalrﬁy hydr oxyl group or am ne;

(R) 2Qui nCOAs nPhed sHaHEPRI iR GERbA:BE aﬁé&%ﬁ%ﬁ@ﬁ%@@%@ﬁfﬁ graypeondary
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RS- 346 A157378 of A%%E&l)gréﬁii ng the free secondary hydroxyl group;

Penicillin, 2Isoquin-OHPrNH2 analog (from Glaxo Wellcome) using the free secondary

hydroxyl group, among numerous others.

The above active compounds, and other relevant bioactive agents for use in the dual
antagonist aspect of the present invention may be found at the NIH website at
http://www.niaid.nih.gov/daids/dtpdb/, relevant portions of which are incorporated by

reference herein.

The term “coadministration” or “combination therapy” is used to describe a therapy in
which at least two active compounds in effective amounts are used to treat cancer or another
disease state or condition as 6therwise described herein at the same time. Although the term
coadministration preferably includes the administration of two active compounds to the
patient at the same time, it is not necessary that the compounds be administered to the patient
at the same time, although effective amounts of the individual compounds will be present in
the patient at the same time. Compounds according to the present invention may be
aciministered with one or more anti-cancer agent, including antimetabolites, alkylating agents,
topoisomerase I and topoisomerase II inhibitors as well as microtubule inhibitors, among
others. Anticancer compounds for use in the present invention include, for example,
Aldesleukin; Alemtuzumab; alitretinoin; allopurinol; altretamine; amifostine; anastrozole;
arsenic trioxide; Asparaginase; BCG Live; bexarotene capsules; bexarotene gel; bleomyecin;
busulfan intravenous; busulfan oral; calusterone; capecitabine; carboplatin; carmustine;
carmustine with Polifeprosan 20 Implant; celecoxib; chlorambucil; cisplatin; cladribine;

cyclophosphamide; cytarabine; cytarabine liposomal; dacarbazine; dactinomycin;
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and mixtures thereof, among others. Coadministration of one of the present nucleoside

compounds with another anticancer agent will often result in a synergistic enhancement of

the anticancer activity of the other anticancer agent, an unexpected result. One or more of the
present nucleoside compounds may also be coadministered with another bioactive agent (e.g.,
antiviral agent, antihyperproliferative disease agent, agents which treat chronic inflammatory

disease, among others as otherwise described herein).

The present invention includes the compositions comprising the pharmaceutically
acceptable salts of compounds of the present invention. The acids which are used to prepare
the pharmaceutically acceptable acid addition salts of the aforementioned compounds useful
in this invention are those which form non-toxic acid addition salts, i.e., salts containing
pharmacologically acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide,
nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate,
tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate [i.e.,

1,1"-methylene-bis-(2-hydroxy-3 naphthoate)]salts, among others.
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af or ement i oned corrpounds useful in th| s invention are those which form
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citrate, acid citrate, _tartrate, bltartrate succi nate, nmal eate, fumarate,
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aluminum stearate, lecithin, serum proteins, such as human serum albumin, buffer substances

such as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or electrolytes, such as prolamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts,
colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based substances,
polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes, polyethylene-
polyoxypropylene-block polymers, polyethylene glycol and wool fat.

The compositions of the present invention may be administered orally, parenterally,
by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted
reservoir. The term "parenteral” as used herein includes subcutaneous, intravenous,
intramuscular, intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic,
intralesional and intracranial injection or infusion techniques. Preferably, the compositions

are administered orally, intraperitoneally or intravenously.



18 The invention also includes conpositions conprising base addition salts
of the present conpounds. The chem cal bases that may be used as reagents
to prepare pharmaceutically acceptable base salts of the present conpounds
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i nt r a- synB¢luge lactqse and cerp siarch. Lubricatingagents, sush pamaghssiug stearate, are also
typically added. For oral administration in a capsule form, useful diluents include lactose and

dried corn starch. When aqueous suspensions are required for oral use, the active ingredient is
combined with emulsifying and suspending agents. If desired, certain sweetening, flavoring

or coloring agents may also be added.

Alternatively, the pharmaceutical compositions of this invention may be administered
in the form of suppositories for rectal administration. These can be prepared by mixing the
agent with a suitable non-irritating excipient which is solid at room temperature but liquid at
rectal temperature and therefore will melt in the rectum to release the drug. Such materials

include cocoa butter, beeswax and polyethylene glycols.

The pharmaceutical compositions of this invention may also be administered
topically, especially to treat skin cancers, psoriasis or other diseases which occur in or on the
skin. Suitable topical formulations are readily prepared for each of these areas or organs.
Topical application for the lower intestinal tract can be effected in a rectal suppository

formulation (see above) or in a suitable enema formulation. Topically-acceptable



intral esional and intracranial injection or infusion techniques.

Preferably, the conpositions are admnistered orally, intraperitoneally or
intravenously. 19 Sterile injectable forms of the conpositions of this
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wi th enul si fying and suspendi ng agents. |f desired, certain sweetening,
flavoring or coloring agents nay al so be added. Alternatively, the
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butter, heazlalkoniva chlsride: Aljeraztivelyt {or ophthalmic uses, the pharmaceutical

compositions may be formulated in an ointment such as petrolatum.

The pharmaceutical compositions of this invention may also be administered by nasal
aerosol or inhalation. Such compositions are prepared according to techniques well-known in
the art of pharmaceutical formulation and may be prepared as solutions in saline, employing
benzyl alcohol or other suitable preservatives, absorption promoters to enhance

bioavailability, fluorocarbons, and/or other conventional solubilizing or dispersing agents.

The amount of compound in a pharmaceutical composition of the instant invention
that may be combined with the carrier materials to produce a single dosage form will vary
depending upon the host and disease treated, the particular mode of administration.
Preferably, the compositions should be formulated to contain between about 0.5 milligram to
about 750 milligrams, more preférably about 1 milligram to about 600 milligrams, and even

more preferably about 10 milligrams to about 500 milligrams of active ingredient.



The pharmaceutical conpositions of this invention may al so be adm ni stered
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Where XisHor F;

R! and R? are independently H, an acyl group, a C;—C;y alkyl or ether group, a phosphate,
diphosphate, triphosphate or a phosphodiester group, a
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Nu P—O~+P Ny —C—
ORS ORS8

k or

group,

Where Nu is a radical of a biologically active compound such as an anticancer, antiviral or
antihyperproliferative compound such that an amino group or hydroxyl group from said
biologically active agent forms a phosphate, phosphoramidate, carbonate or urethane group

with the adjacent moiety;



dependi ng upon the host and di sease treated, the particul ar node of
adm nistration. Preferably, the conpositions should be fornulated to
contain between about 0.5 mlligramto about 750 mlligrans, nore
preferably about 1 mlligramto about 600 mlligrans, and even nore
preferably about 10 milligrans to about2%00 nmilligrans of active
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(papi | | or‘rﬁ)“,spl@Fﬂﬁ”ﬁ‘i"R:a‘ian WAt ory diseases such as arthritis, rheumatoic
arthritis and osteoarthritis, hyperproliferative cell growh diseases,

i ncludi ng hyperproliferative keratinocyte di seases such as hyperkerat osi s,
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al kyl or ether group, a osphat e, i phosphate, triphosphate or a
phosphodi @kylepropyl oyl pendylohesiyl, ipropph isohutyl, s;c-butzhﬁutyl, isopentyl, amyl, t-

pentyl, 3-methylbutyryl, hydrogen succinate, 3-chlorobenzoate, cyclopentyl, cyclohexyl,

benzoyl, acetyl, pivaloyl, mesylate, propionyl, butyryl, valeryl, caproic, caprylic, capric,
lauric, myristic, palmitic, stearic, oleic, and amino acids including but not limited to alanyl,
valinyl, leucinyl, isoleucinyl, prolinyl, phenylalaninyl, tryptophanyl, methioninyl, glycinyl,
serinyl, threoninyl, cysteinyl, tyrosinyl, asparaginyl, glutaminyl, aspartoyl, glutaoyl, lysinyl,
argininyl, and histidinyl, and wherein one of R! and R? can be H.

LFMAU, LDT or their derivatives can be provided in the form of pharmaceutically
acceptable salts. As used herein, the term pharmaceutically acceptable salts or complexes
refers to salts or complexes of LFMAU and/or LDT that retain the desired biological activity
of the parent compound and exhibit minimal, if any, undesired toxicological effects.
Nonlimiting examples of such salts are (a) acid addition salts formed with inorganic acids
(for example, hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid,
and the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric
acid, succinic acid, malic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic
acid, polyglutamic acid, naphthalenesulfonic acids, naphthalenedisulfonic acids, and
polygalacturonic acid; (b) base addition salts formed with polyvalent metal cations such as
zinc, calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium,
sodium, potassium, and the like, or with an organic cation formed from N,N-
dibenzylethylene-diamine, ammonium, or ethylenediamine; or (¢) combinations of (a) and

(b); e.g., a zinc tannate salt or the like.

Modifications of the active compound, specifically at the 5'-0 and 3°-0 positions, can
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agents to form the linking groups may be used readily.

Humans, equines, canines, bovines and other animals, and in particular, mammals,
suffering from cancer can be treated by administering to the patient (subject) an effective
amount of LFMAU, LDT or its derivative, including a pharmaceutically acceptable salt
thereof optionally in a pharmaceutically acceptable carrier or diluent, either alone, or in
combination with other known anticancer or pharmaceutical agents. This treatment can also
be administered in conjunction with other conventional cancer therapies, such as radiation

treatment or surgery.

These compounds can be administered by any appropriate route, for example, orally,
parenterally, intravenously, intradermally, subcutaneously, or topically, in liquid, cream, gel,

or solid form, or by aerosol form.

The active compound is included in the pharmaceutically acceptable carrier or diluent
in an amount sufficient to deliver to a patient a therapeutically effective amount for the
desired indication, without causing serious toxic effects in the patient treated. A preferred

dose of the active compound for all of the herein-mentioned conditions is in the range from



and the like), and salts formed with organic acids such as acetic acid,
oxalic acid, tartaric acid, succinic acid, malic acid, ascorbic acid,
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alone, or in
severity of the condition to be alleviated. It is to be further understood that for any particular

subject, specific dosage regimens should be adjusted over time according to the individual
need and the professional judgment of the person administering or supervising the
administration of the compositions, and that the concentration ranges set forth herein are
exemplary only and are not intended to limit the scope or practice of the claimed
composition. The active ingredient may be administered at once, or may be divided into a

number of smaller doses to be administered at varying intervals of time.

Oral compositions will generally include an inert diluent or an edible carrier. They
may be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral
therapeutic administration, the active compound or its prodrug derivative can be incorporated
with excipients and used in the form of tablets, troches, or capsules. Pharmaceutically
compatible binding agents, and/or adjuvant materials can be included as part of the

composition.

The tablets, pills, capsules, troches and the like can contain any of the following

ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose,



conmbi nation wth other known anticancer or pharmaceutical agents. This
treatnent can also be adm nistered in conjunction with other conventional
cancer therapies, such as radiation treatnment or surgery. These conpounds
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D

LDT or their derivatives are coadministered with another anticancer agent, as otherwise

described herein.

Solutions or suspensions used for parenteral, intradermal, subcutaneous, or topical
application can include the following components: a sterile diluent such as water for
injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or
other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens;
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents
for the adjustment of tonicity such as sodium chloride or dextrose. The parental preparation
can be enclosed in ampoules, disposable syringes or multiple dose vials made of glass or

plastic.

If administered intravenously, preferred carriers are physiological saline or phosphate
buffered saline (PBS).
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Biological Activity

A wide variety of biological assays have been used and are accepted by those skilled
in the art to assess anti-cancer activity of compounds. Any of these methods can be used to

evaluate the activity of the compounds disclosed herein.

One common method of assessing activity is through the use of the National Cancer
Institute's ("NCI" ) test panels of cancer cell lines. These tests evaluate the in vitro anti-cancer
activity of particular compounds, and provide predictive data with respect to the use of tested
compounds in vivo. Other assays include in vivo evaluations of the compound's effect on

human or mouse tumor cells implanted into or grafted onto nude mice.

Examples

In these examples, the subject of the present invention, LFMAU and/or LDT is used

to determine the effect on tumor growth in a number of strains of mice.
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glycol or other synthetic solvents; ant¥bacterial agents such as benzyl

al cohol or nethyl parabens; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethyl enedi am netetraacetic acid,
buffers such agngerkd} s follwingpefocol wisheediodinpkntintteagtniuor tell liddand
adjustnment of tonicity such as sodiumchloride or dextrose. The parental
prepar at i ¢ teskdmeptor divantwancer gfedtpoul es, di sposabl e syringes or nultiple
dose vials made of glass or plastic. If adm nistered intravenously,
preferred carri [ iepl ogi cal saline or phosphate buffered saline
(PBS). 26 1In £§§ﬁgﬁﬁﬁﬁﬁﬁé§?; the active conpounds are prepared with
carriers that will protect the conpound against rapid elimnation fromthe
body, such as a controlled release formulation, including inplants and

m cr oencapsul atThi$ tambt ispassed istreasolid Biraslagowiiglin Mice. Beveeal igpahs (absuniing & mer s

can be used, such as eth ne yinyl,  acetate, pol hydr.i des,. pol yglycolic
el cor 1B RS T e rarel o S Btepiant elepeRie at & pisus Ghlnp Gredth

prepar at i QRtRhit pieH6Ited BF fou] 34IF S38m\th bilaRed SRPMLAIN) 2 hir@sen 8Kiukloedrien t he
art. Liposomal ‘suspensions nay al so be pharnmaceutically acceptable

cir Ir : e(r:I s. OThmbef ﬂiﬁyur;lbeS%P@pi@néﬁinadeﬁlWQ Bankeaf Hlagimongeoven days thbyee
i i . i i S P 4,522,811
Qb ch i 5 WoRREaRE buplafriG e BRI Rar Heastda itk calihen. Wit 2l

| i posone fodiepmiis@indivatedthy dag: therappweasiiniiiatedi ssol vi ng appropriate |ipid(s)
(such as stearoyl phosphatidyl ethanol am ne, stearoyl phosphati dyl
chol i ne, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic
solvent that i %Oég%tigﬂgpg&ﬁ&@ﬁepégavi ng behind a thin filmof dried |ipid
on the surface the contal ner.” An aqueous solution of the active
conpound are then introduced into the container. The container is then
swirled by hang,to ree lipid material .fromthe sid of the container and
Co di sperse |1 Dt g hREgsbe R BOR R s it farte PHBECEARORIBHE A  on.
MEM with 10 % FBS. Several flasks of cells are grown, then harvested with pancreatin and

resuspended in a balanced salt solution at 10® per ml the 0.1 ml of this suspension is
implanted into the flank of a NCR nude mouse (T cell deficient to grow human tissues). Then
approximately 10 days later, when the tumor was measurable, the drug treatment started.

In general, drugs are delivered at a rate of 0.1 ml per 10 grams of body weight. Every

day the mice are weighed to deter the amount to be injected and as a index of toxicity.

The Tumor Volume is calculated from the measurements by the formula: length (mm)
X width (mm) X width (mm) X I1/6 (as a % of Day 1).

Experiment 1

This experiment was designed to determine the effect of LFMAU on the growth of
mouse tumor (colon 38) in immuno-competent mouse. Figure 1 indicates that LFMAU slows

down the growth of colon 38 mouse tumor in immunocompetent mice. The experiment



Bi ol ogi cal Activity A wide variety of biological assays have been used and
are accepted by those skilled in the art to assess anti-cancer activity of
conpounds. Any of these nmethods can be used to evaluate the activity of

t he conpounds di scl osed herein. One conmmon net hod of assessing activity is
through the use of the National Cancer W nstitute's ("NCI" ) test panels of
cancer cell..lines. e test.s evaluyate the . n.vitro anti-canc activity
of parti c&Ylancc?gﬁFByﬁqag ?5 e IBrﬂERﬁoBﬁo ‘ﬁ’l%fiiﬂ?leér oL size %l?]uhﬁeeglpigtiatys,t o the
use of teshefbas 6AYBUMY icdinthy OFMAGEat @bmipihad tHei tgler dive dduble, eval uat i ons
of the compound's effect on human or nouse tunor cells inplanted into or
grafted onto nude mce. Exanples In these exanples, the subject of the
present invention, LFMAU and/or LDT is used to deternmine the effect on
tumor growmh in a nunber of strains of mce. 27 1In general, the follow ng
protocol Wagerimemti2Zto inplant mce with tunmor cell lines and to test drugs
for the anti-cancer effect. Passage of Colon 38: This tunor is passed from
a solid tunor growing in mce. Several granms (assuming a gramper m) are

pressed t hr ougRxgerfrhéh 2 !t€steithe ffecty vt LTWERE AL énfafcelrchbofantiltahstr Grigedi a
wi t hout phenol red or fetal calf serum (a bal anced salt solution) at 2 m/

gram of t @ffent (oxipletin) an cplen 3&growt is BRifemalgdpion sKignre Zsshowp therremdts ofiths t he

fl ank of : S i ' e
tumor s cortan B Shelt R el Men R LGl o P AOLAIAN SRR HT°,
dr ug t her &py effiecs ldstsiwelbafied the VM ADE tedatnoent isfstdgpadin HepG&2: This is a hunman
hepat ocarcinoma that is grown in tissue culture as a nonolayer in MEMw th
10 % FBS. Several flasks of cells are grown, then harvested with pancreatin
and resugpgpges:Bn a bal anced salt solution at 108 per m the 0.1 m of
this suspension is inplanted into the flank of a NCR nude nouse (T cell
deficient to grow human tissues). Then approximately 10 days |ater, when
t he tunor was ’ € gs are
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effect (oxiplatin) on colon 38 growth into NCR Nu/Nu mice. Figure 3 shows the results of

the experiment, where LFMAU clearly enhancd the anti-tumor effect of Oxaliplatin on colon
38 in nude mice. This experiment indicates that the action of LFMAU is probably not a T
cell phenomenon. The effect lasts well after the LFMAU treatment is stopped.

Experiments 4 and 5

The anti-tumor enhancement effect of LFMAU with oxaliplatin was tested for other
classes of anti-cancer agents. This experiment tested the effects of LFMAU on the
enhancement of FU (a halogenated uracil), Gemcitabine (a D nucleoside analog) and LOddC
(an L nucleoside analog) on colon 38 in BCF1 female mice. Figures 4 and 5 show the results
of the experiment, where LFMAU clearly increased the anti-cancer effect of FU, LOddC and
Gemcitabine. In the case of FU, the effect of LFMAU lasts well after the LFMAU treatment
was stopped. In the case of LOddC, LFMAU enhances the anti-cancer effect and with
Gemcitabine, LFMAU decreases the volume of the tumor to below its starting level on day 1.

Experiments 6

These experiments includes B16 melanoma which was injected subcutaneously into
C57 BL6 mice which were pretreated for 5 days with LFMAU (B.L.D.) and then subsequently



day the mce are weighed to deter the amount to be injected and as a i ndex
of toxicity. The Tunor Volune is calculated fromthe neasurenents by the
formula: length (nm X width (m) X width (m) X 1116 (as a % of Day 1).
Experinment 1 This experinment was designed to determ ne the effect of LFMAU
on the growth of nouse tunor (colon 38%in imuno-conpetent nouse. Figure

1 indicat that LE wn _fhe growt h of colon 38 nouse rin
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15 mce in the LFMAU treat group had_their tunor size double. gﬁeri ment 2
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Exper i mentrested gugeRf 16Qe- E50:% cthe IFMAP\iearly showrd anapbiprnsaisifech - cancer
drug eff%?éla:foﬁféi platin) on colon 38 growth in BDFl fermale mce. Figure 2
shows the results of the experinent, where LFMAU cl early enhancd the

anti-tunor effect of Oxaliplatin on colon 38. The effect lasts well after

the LFMAU treat,nent is, st d. ' i nent. 3 test h
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experinment, where LFMAU cl early enhancd the anti-tunor effect of
Oxal i pl at ihityembinasien with otheraptwanges agentsFigueed)e Thaexneriment showed thahat t he

action of tk - . ggi% t ] ts well
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of anti -canlcer agents. This experinent tested the effects of LFMAU on the
enhancemefP™B¥SFU (a hal ogenat ed uracil), Gentitabine (a D nucl eoside

anal og) and LOJdC (an L nucl eosi de anal og) on colon 38 in BCFl fenal e
mce. Figures 4 and 5 show the results of the experinent, where LFMAU
clearly increased the anti-cancer effect of FU LQddC and Gentitabine. In
t he case %%pg,%)ne,ﬁ?e effect of LFMAU | asts well after the LFMAU treat nent
was stopped. I'n the case of LOJdC, LFMAU enhances the anti-cancer effect
and with

This experiment was designed to determine the effect of LDT and LFMAU alone and
in combination with 5-Fluorouracil with leucovorin rescue on the growth of mouse tumor
(colon 38) in immuno-competent mice. The drugs were administered to the mice according
to the following schedule:

Control- vehicle only;

5FU/LV- 150 mg/kg each i.p. once on day one

LDT- 100 mg/kg p.o. b.i.d. for 5 days

LFMAU- 50 mg/kg p.o. bid for 5 days

Combination groups received both treatments as per above schedules.

Figure 7 indicates that LDT (L-dT) and LFMAU slows down the growth of colon 38
mouse tumor in immunocompetent mice. The effect lasted well past the 5 day therapy. In
each instance the effect of each of these nucleoside analogs on the anti-cancer activity of 5-

FU/LV was significant (additive or synergistic).

Experiment 8

Experiment 8 tested the effects of LDT (L-dT) and LFMAU (15 mg/kg of each, same
schedule as above) on the enhancement of anti-cancer drug effect (oxaliplatin 10 mg/kg i.p.,



Genti t abi ne, LFMAU decreases the volune of the tunor to belowits starting
| evel on day 1. Experinents 6 These experinents includes B 16 nel anona
whi ch was injected subcutaneously into C57 BL6 nmice which were pretreated
for 5 days with LFMAU (B.1.D) and then subsequently 29 for ten days with
LFMAU (B.1.D.) at 50 ng/kg. with no othé anti-cancer conpound. This
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conbi nat i OﬁeaMnExIEnQEth edanti - cancer agents (Figure 6). The experinent showed
that LFMAU is effective against the human tunor and when conbi ned with

ot her anti-cancer drugs, showed that effect was enhanced, in sone

i nst ances E%al;pl% ygthe day 1 starting tumor volumes. Experinent 7 This
experi ment des gned to determne the effect of LDT and LFMAU al one and
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Experiment 10

Experiment 10 tested the effects of L-FMAU on the enhancement of anti-cancer drug
effect (gemcitabine 400 mg/kg i.p. once on day 1) as indicated in figures 10-12 on Rag 1
mouse (severe combined immunodeficiency- no production of mature T cells or B cells). In
this experiment, the murine tumor colon 38 was planted into Rag 1 mice and C57B1
immunodeficient (but with niature T cell production) mice. Gemcitibine
was given once on day one (400 mg/kg) ip and LFMAU was given on days 1-5
at two different concentrations ( 15 + 50 mg/kg).

The results, which are set forth in attached figures 10-12 evidence that L-FMAU
exhibited anti-tumor effect in both groups. L-FMAU worked better with gemcitibine in both
groups. L-FMAU at 15 mg/kg with gemcitabine was slightly better in the immunocompetent
C57B1 group suggesting T cell involvement as experienced in earlier experiments.
Significant major effect of interaction was not effected by lack of T cells and decreased B

cells.



Experiment 8 Experinment 8 tested the effects of LDT (L-dT) and LFMAU (15
ng/ kg of each, sanme schedul e as above) on the enhancenent of anti-cancer
drug effect (oxaliplatin 10 ng/kg i.p., 30 once on day 1) on col on 38
growh in C57BL6 female mce. Figure 8 shows the results of the

experinment, where each of LDT and LFMAU3t| early enhanced the anti-tunor
effect of Oxaliplatin on colon 38 (additive or synergistic). The effect

| asts wel Claifaser the nucl eoside treatnent is stopped. Experinment 9
Experiment 9 tested the effects of LDT (15 ng/ kg, sanme schedul e as above)
on the enhancenent of anti-cancer drug effect (oxaliplatin 10 ng/kg i.p.,
once on day 1) 10n KejHedhivehticalcoimsteitionicompris Sdtiverinountiof et ledst ohg € 9
shows the results of the eriment, where LDT was effective alone or in
conbi nat i GWWWWMIM}}%%&W%I early enhanced the anti-tunor effect of
Oxaliplatin on Hep& (additive or synergistic). The effect |asts after the
nucl eoside treatnment is stopped. Experinent 10 Experinent 10 tested the
effects of L-FMAU on the enhanfenent of anti-cancer drug effect

(genti tabine 400 ng/ kg i.p. onge on day 1) as indicated in figures 10-12 on
Rag 1 nouse (severe conbi ned-i ficiency- no production of mature T
cells or Becells). In thisjexpetflinent, the nmurine tunor colon 38 was
planted into Rag 1 mce %E%ig§78 |nnunodef|0|ent (but with mature T cel
production) mce. Centitj 'on day one (400 ng/kg) ip and
LFMAU was given on days 1-5 at erent concentrations (15 + 50

ng/ kg). The results, which are set h in attached figures 10-12 evi dence
that L-FMAU exhibited anti-tunor effe t, in both groups. L-FMAU worked
better with gentitibine in both groupQ L- FMAU at 15 ng/kg with
gentitabine was slightly better in the i munoconpetent C57B1 group
suggesting T cell_invol venent as experienced in earlier experinents.
Significa QWEF6$HéFﬁ%ct of interaction was not effected by lack of T cells

and decregsgeh & at%%def&endently H, an acyl group, a C;—C>¢ alkyl or ether group, a phosphate,
diphosphate, triphosphate or a phosphodiester group, a

9 0 0
|I I [
Nu Il’—— 0 r'u,w Ny—C—
OR8 OR3
k or

group;

Where Nu is a radical of a biologically active compound such as an anticancer or antiviral
compound such that an amino group or hydroxyl group from said biologically active agent
forms a phosphate, phosphoramidate, carbonate or urethane group with the adjacent moiety;
each R®is independently H, or a C-Cy alkyl or ether group, preferably a C;-C;; alkyl group;
k is 0-12, preferably, 0-2; and pharmaceutically acceptable salts thereof, optionally in

combination with a pharmaceutically acceptable carrier, additive or excipient.

2. The composition according to claim 1 wherein said anti-cancer compound is an
antimetabolite, an inhibitor of topoisomerase I and II, an alkylating agent or a microtubule

inhibitor.



31 dains: 1. A pharnmaceutical conposition conprising an effective anount
of at | east one conpound according to the structure: 0 | CH3 xN O N X
ORS 10 OR2 Were Xis Hor F;, RL and R2 are independently H, an acyl
group, a Cl-C2o0 al kyl or ether group, a_phosphate, diphosphate,

tri phosphate or a phosphodi ester group,3a Il 0 0 11 Nu -0 Ip4 - NuCl ORO

OR 1T grouy; miers MickSeAchagh il wAnBh Ak AUk 6o G BAGOTPOUN

such as an anti"tancer an conpoun 0 group or
hydr oxyl gelsttpd froninths giatipRondisiiigod| Aldestankiny A lenganimaly; alin&tinein Aldsyuriadle,
phosphor a

i date, carhonate or urethane grayp with fhe jacent. noi ety;
ach R | SRR AR pemagro sl s R Lo Appaginns: B LRS hhBRERkl y o
C1-C12 al k¥psufsOpbarotdnel gtl; Blebfayci: BlisalfabPinttavedods; basiifan badl GbRtdrdredl | Y
acceptabl e salts thereof, opti onally in_ conbination with a )
phar mac eutcPResiteling cedoplatinecasmpstingy carrauiting with Polifepraspip 2@ Fraplamt; cefepoxib;

comos Wl it ikl GRS Siippe IR o 2
or a m cr aiacddbdzine; dadtinbinlycinh; actidomPcin I Dackeppai dlfapdavhorbioii Hgpsbmal;| ai m 1
wherein s adiagno?'u ti«i:ih,c arﬁ%gﬂxygig?Bgn%ﬂ%%iﬁitox, dexrazoxane; docetaxel; doxorubicin;
doxorubicin liposomal; Dromostanolone propionate; Elliott's B Solution; epirubicin; Epoetin
alfa estramustine; etoposide phosphate; etoposide (VP-16); exemestane; Filgrastim;
floxuridine (intraarterial); fludarabine; fluorouracil (5-FU); fulvestrant; gemtuzumab
ozogamicin; gleevec; goserelin acetate; hydroxyurea; Ibritumomab Tiuxetan; idarubicin;
ifosfamide; imatinib mesylate; Interferon alfa-2a; Interferon alfa-2b; irinotecan; letrozole;
leucovorin; levamisole; lomustine (CCNU); meclorethamine (nitrogen mustard); megestrol
acetate; melphalan (L-PAM); mercaptopurine (6-MP); mesna; methotrexate; methoxsalen;
mitomycin C; mitotane; mitoxantrone; nandrolone phenpropionate; Nofetumomab; LOddC;
Oprelvekin; oxaliplatin; paclitaxel; pamidronate; pegademase; Pegaspargase; Pegfilgrastim;
pentostatin; pipobroman; plicamycin; mithramycin; porfimer sodium; procarbazine;
quinacrine; Rasburicase; Rituximab; Sargramostim; streptozocin; surafenib; talbuvidine
(L.DT); talc; tamoxifen; tarceva; temozolomide; teniposide (VM-26); testolactone;
thioguanine (6-TQG); thiotepa; topotecan; toremifene; Tositumomab; Trastuzumab; tretinoin
(ATRA); Uracil Mustard; valrubicin; valtorcitabine (monoval LDC); vinblastine; vinorelbine;

zoledronate; and mixtures thereof.

4. The composition according to any of claims 1-3 wherein R' is H, a C,-C3 acyl

group or a phosphate group and R? is H.
5. The composition according to any of claims 1-4 wherein R' is H and R? is H.

6. A method of treating a tumor or cancer in a patient in need thereof comprising

administering to said patient an effective amount of a compound according to the structure:



selected fromthe group consisting of Al desleukin; Al entuzumab,;
alitretinoin; allopurinol; altretamne; am fostine; anastrozole; arsenic
trioxi de; Asparagi nase; BCG Live; bexarotene capsules; bexarotene gel;

bl eonyci n; busul fan intravenous; busulfan oral; cal usterone; capecitabine;
car bopl ati n; cannustine; cannustine w tRPolifeprosan 20 | npl ant;

cel ecoxi b; chloranbucil; cisplatin; cladribine; cyclophospham de;
cytarabi ne; cytarabine |iposongl; dacarbazine; dactinomycin; actinomycin
D, Darbepoetin alfa; daunorubigin |iposomal; daunorubicin, daunonycin;
Deni | eukin diftitox, dexragq . t axel ; doxorubicin; doxorubicin

| i posonal ; Dronost anol one propioflate; Elliott's B Solution; epirubicin;
Epoetin alfa estranustiq;kl\iop sj,de phosphate; etoposide (VP-16);
exenmestane; Filgrastim T oxtnddifle (i éﬁ?terlal) f 1 udar abi ne;
fluorouracil (5-FU); fulvestranty umab ozogam ci n; gl eevec;
goserelin acetate; hydroxyurea; |IDb mab Ti uxet an; i darubi cin;

i fosfam de; imatinib nmesylate; Interfefgn alfa-2a; Interferon alfa-2b;
irinotecan; l|letrozole; |eucovorin; |evam sole; |onustine (CCNU);

mecl or et ham ne (ni trogen nmustard); negestrol acetate; nelphalan (1.-PAM;
nercaptopwﬁiqg§;6 nmesna; nethotrexate; nethoxsalen; mtonycin C

m t ot ane; "W oXahth%Bhe: nandrol one phenpr opi onat e: hbfetunonab LOddC;
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streptozocin; surafenib; tal buvidine (LDT); talc; tanoxifen; tarceva;

t enozol oni de; teniposide (VM 26); testolactone; thioguanine (6-TQ;

t hi ot epa; topotecan; torgemfgne; Tositunnnab; Trastuzumab; tretinoin
(ATRA); Uracil Mistard; Walr &4i val tor ¢i t abi ne (nonoval LDC)

vi nbl astine; vinorelyine, [onat e; y -m xtures thereof. 4. The
conposition according to| any|df clains 1 3 wherein R is H a C2-Cls acyl
group or a phosphate gr an@rRR2 is H 5. The conposition according to any
of clainms 1-4 wherein is and R2 is H 6. A nethod of treating a tunor
or cancer in a patient in need thereof conprising E M ni steri ng to said
patient an effective anobunt of a conpound according to the structure: 33 O

Where Nu is a radical of a biologically active compound such that an amino group or
hydroxyl group from said biologically active agent forms a phosphate, phosphoramidate,
carbonate or urethane group with the adjacent moiety;

each R® is independently H, or a C;-Cyo alkyl or ether group, preferably a C;-C;, alkyl group;
kis 0-12, preferably, 0-2; and pharmaceutically acceptable salts thereof.

7. The method according to claim 6 wherein said tumor is benign.
8. The method according to claim 7 wherein said tumor is cancerous.

9. The method according to any of claim 6 wherein said cancer is selected from the
group consisting of stomach, colon, rectal, liver, pancreatic, lung, breast, cervix uteri, corpus
uteri, ovary, prostate, testis, bladder, renal, brain/CNS, head and neck, throat, Hodgkin’s
disease, non-Hodgkin’s lymphoma, multiple myeloma, leukemia, melanoma, acute
lymphocytic leukemia, acute myelogenous leukemia, Ewing’s sarcoma, small cell lung
cancer, choriocarcinoma, rhabdomyosarcoma, Wilms’ tumor, neuroblastoma, hairy cell

leukemia, mouth/pharynx, oesophagus, larynx, kidney cancer and lymphoma cancer.



CH3 HNO Nx ORS 10 OR2 Were Xis Hor F;, R and R2 are independently
H, an acyl group, a Cl-C20 al kyl or ether group, a phosphate, diphosphate,
tri phosphate or a phosphodi ester group, a 1111 o O11 1 Nu P-ONu -C ORB
ORB k or group; Wiere Nu is a radical of a biologically active conpound

such that an ami no group or hydroxyl g#oup fromsaid biologically active

agent fornms a phosphate, phosphoram date, carbonate or urethane group with
t he adj acent noiety; each Rs is independently H, or a Cl-C20 al kyl or ether

group, preferahpy ’I%egle"tﬁt?ac%xjﬂiﬂtg 1§ ERIP 6 whirelrSsailt deiceri$ RluREAA! Y. 0-2; and

pharmaceutically acceptable sal(s thereof. 7. The nethod according to claim
6 wherein said tunor is benign. 8 The nethod according to claim7 wherein

said tunor is ncerous,. 9. The accordi ng t claim®6 wherein
sai d cancer i sfg'elc@gtn%eghqd?%ﬁ?@wgqgélgﬁgw@%’ﬁ& ss"f‘??félg%r?pé?lgﬁrﬁ%ﬁ%{ col on,
rectal, liver, pancreatic, |lung, breast, cervix uteri, corpus uteri,
ovary, prostate, testis, bladder, renal, brain/CNS head. .and neck, throat,
Hodgkin's di sé%tsél?‘eﬁ‘%ﬁm‘}d(bﬂ 8o F%ﬁ&’ﬁﬁ{e%iﬂdc?aﬂf’glf’r&@fi&h, | eukem a,

mel anoma, acute |ynphocytic |eukem a, acute nyel ogenous | eukem a, Ewing's
sarcomn, small cell lung cancer, choriocarcinoma, rhabdonyosarcoma, WIns'
tunor, neur obl &%t Shamethad pgcording to dlamiewhearein saidicangsh isrmyestate.oesophagus,

| arynx, ki dney cancer and | ynphoma cancer. 34

14. The method according to claim 6 wherein said cancer is breast.

15. The method according to claim 6 wherein said cancer is lung cancer.

16. The method according to claim 6 wherein said cancer is nasopharyngeal cancer.
17. The method according to claim 6 wherein said cancer is ovarian cancer.

18. The method according to claim 6 wherein said cancer is lymphoma.

19. The method according to claim 6 wherein said cancer is hepatocellular.

20. The method accordin to claim 6 wherein said cancer is melanoma.

21. The method according to any of claims 6-20 wherein said compound is

coadministered with at least one additional anti-cancer compound.

22. The method according to claim 21 wherein said anti-cancer compound anti-
cancer compound is an antimetabolite, an inhibitor of topoisomerase I and II, an alkylating

agent or a microtubule inhibitor.

23. The method according to claim 21 wherein said anti-cancer compound is selected
from the group consisting of Aldesleukin; Alemtuzumab; alitretinoin; allopurinol;
altretamine; amifostine; anastrozole; arsenic trioxide; Asparaginase; BCG Live; bexarotene

capsules; bexarotene gel; bleomycin; busulfan intravenous; busulfan oral; calusterone;



10. The method according to claim®6 wherein said cancer is |eukema. 11.
The met hod according to claim6 wherein said cancer is colon cancer. 12.
The net hod according to claim®6 wherein said cancer is bladder. 13. The

met hod according to claim®6 wherein said cancer is prostate. 14. The

met hod according to claim®6 wherein sai® cancer is breast. 15. The net hod
according to claim6 wherein said cancer is |lung cancer. 16. The nethod
accor di ngcapgcitdbirieyre@beplating icarnuysting; carmustine] withBeldpprasap 2§duiplangeelseoxib;17. The

nmet hod acgqrdi t0. | m,6 rei I C i_8:.Qvari can .18. The
ot hod accBprsFispla hariie: 2o hal e SltedoBind QdeAlnS ARGGRal,

met hod acdmarbasigie dactihdthyoing astiingycin DDatberetie hifi; Jatnsivabiciadipbsomial; 20. The
net hod accordin to claimé6 wherein id cancer is melanonn. Bé’é . The net hod

accor di ngdfgoRRiein dapomyRn; dengeyifn fisftox. e azQx3Rp safgarel dox Hi st ered
with at | mhﬁ?&ﬁhg%ﬂ%ino@%&b%ﬁ&&amm S%ﬁxﬁoﬁfkﬁ»ﬁ%fcﬁﬁ@g@&ﬁpr di ng

to claim21 whereih sali d anti-cancer conpound anti- cancer conpound is an
ant i met abdlfd esgamastinenétopdsidsrphosphatspetopasiver(¥Pel 6); exauiestine; Higrastiy] at i ng

agent or m.crotubul e i mhigbi.tor.. 23, The. d. according to claim?2l
wherein sat (aa?’lrﬁ(-m%gﬁ%g}a c%ﬁ%ﬂe’@ogoﬁgﬁgmf@g’ﬁfwg 5%61318%‘%& sting of
Al desl eukbzdgam cii)igleevéa Rosepdlint dcefateydnoxyatdaOIbibinisthab TidkéthtiddFubiCin;

am fostineg; anastrozole; arsenic trioxide, Aspar 2&i nase; BCG Live;

bexar ot endosfamide; imatinibyassylatn; dnterferan alfa;?a datpreran aliarghy irinaterasn; leipaslsus ;

busul f an - erone; i bR ama i [ WalK
carnusti n%ﬁ%v? ﬂﬁg%@g‘%fg’gg%lﬁ% (?gp%h%l?&%%ﬁlec oXIl @ﬁ%%hlng?%&n@ﬂ{(ﬂégés‘ug?

ci spl.at i nacetatendrelghatag;(LBAMYyphersapiapuiide(6-MP);anesha;mesthotyixateaimethoxsalemps onal ;
dacar bazi ne; dacti napycin; .actinonmycin D r bepoetj n fa; dau icin

T posonal Biomyie s A mEERSRE Rdioighs PP ae: Ne et Lol o
docet axel OpbRint Bk tipiitin; piRKieu el barhidrdnb@O<paBdmaskt) RigRsafiasd; Pegfilgrastimpnat e;
Elliott's B Solution; epirubicin; Epoetin alfa estranustine;. etoposide
phosphat ePeriastiBspipebrompn; icamycg, fdhramycinporimersodpm; procgibazng: ne

(i ntraartgrijRlihe: Bdsbddaed RiGxi 3 I AL vind dbkMERb." d@ent uzumab
ozoganmi ci ﬁ{lﬁ%bg%’vﬁedg; gggée?r ei | H&g)ggt gt e; %ﬁgr%g?gé%l%’; I bri %’uttglﬁgvn% gTi uxet an;
i dar ubi ci @DT); talc; tamoxifen; tarceva; temozolomide; teniposide (VM-26); testolactone;

thioguanine (6-TG); thiotepa; topotecan; toremifene; Tositumomab; Trastuzumab; tretinoin
(ATRA); Uracil Mustard; valrubicin; valtorcitabine (monoval LDC); vinblastine; vinorelbine;

zoledronate; and mixtures thereof.

24. The method to any of claims 6-23 wherein R'isH, a Co-Cys acyl group or a
phosphate group and R? is H.

25. The method according to any of claims 6-24 wherein R' is H and R* is H.
26. A method of treating psoriass, genital warts or a hyperproliferative disease in a

patient in need thereof comprising administering to said patient an effective amount of a

compound according to the structure:



ifosfam de; imatinib nesylate; Interferon alfa-2a; Interferon alfa-2b;
irinotecan; letrozole; I|eucovorin; |evam sole; |onmustine (CCNU);

mecl oret ham ne (nitrogen nustard); negestrol acetate; nel phalan (L-PAM;
mer capt opurine (6-MP); nesna; nethotrexate; nethoxsalen; mtonycin C

m t ot ane; mitoxantrone; nandrol one phenff opi onate; Nof etunomab; LOJdC,

Oprel vel dn; oxaliplatin; paclipaxel; pam dronate; pegadenase; Pegaspargase;
Pegfilgrastim pentostatin; pjlpobroman; plicanmycin; mthramycin; porfiner
sodi um procarbazi ne; quinacriine; BRggburicase; Rituxinmab; Sargranpstim
streptozocin; surafenib; tanbuvick (LDT); talc; tanoxifen; tarceva,

t enbzol om de; teni poside (VW 26);| testol actone; thioguanine (6-TG;

t hi ot epa; topotecan; toren e; i ; Trastuzumab; tretinoin
(ATRA); Uracil Mustard; @dhubi ™ abi ne (nmonoval LDC);

vi nbl astine; vinorel bine; zoledr and m xtures thereof. 24. The
nmethod to any of clains 6-23 wherein is H a CGCls acyl group or a
phosphate group and Rz is H 25. The Rhod according to any of clainms 6-24
wherein R is Hand RZis H 26. A nethod of treating psoriass, genital
warts or a hyperproliferative disease in a patient in need thereof

conpri si ngyiaeeikns figE, Ny to said patient an effective ampunt of a conpound
accordi ng to the struéture: 36 0 CH3 HNO;, NRORS OR2 Were Xis H
or F; Rl RndndR’ aneendepmﬂylHnaﬂl geyiHgroap, aCiy+-Coradigp or ethSt gromm, aphksphatey et her

gro(u)pb 1@“{5%%%' ﬁht%% hath%Sp}}oﬁ{e?ter Qﬁtae or a phosphodi ester group, a

Q 0 0
ll I I
Nu l|>— lo) f«+~ Ny—C—
ORS ORS
k or

group;

Where Nu is a radical of a biologically active compound such as an anticancer or antiviral
compound such that an amino group or hydroxyl group from said biologically active agent
forms a phosphate, phosphoramidate, carbonate or urethane group with the adjacent moiety;
each R? is independently H, or a C;-Cy alkyl or ether group, preferably a C;-C; alkyl group;
k is 0-12, preferably, 0-2; and pharmaceutically acceptable salts thereof.

27. A method according to claim 26 wherein wherein R' is H, a C,-Ci acyl group or

a phosphate group and R? is H.
28. The method according to claim 26 or 27 wherein R’ is H and R? is H.

29. The method according to any of claims 26-28 wherein said hyperproliferative

disease is hyperkeratosis, ichthyosis, keratoderma or lichen planus.

30. A method of treating HCV or a chronic inflammatory disease comprising
administering to a patient in need of treatment an effective amount of a compound according
to the structure:



ORB ORB k or group; Wuere Nuis a radical of a biologically active
conpound such as an anticancer or antiviral conpound such that an am no
group or hydroxyl group fromsaid biologically active agent forns a
phosphat e, phosphoran date, carbonate or urethane group with the adjacent
nmoi ety; each Rs is independently H, or3 Cl-C20 alkyl or ether group,
preferably a Cl1-Cl2 al kyl group; Kk is 0-12, preferably, 0-2; and
pharmaceutically acceptable salts thereof. 27. A nethod according to claim
26 wherein wherein R is H a C2-Cs acyl group or a phosphate group and
R2 is H 28. The nethod accord%pg to claim26 or 27 wherein R is Hand R2
is H 29. The nethod accordingto any of clains 26-28 wherein said
hyperproliferative disease is hyperbﬁratosis, i cht hyosi s, keratoderma or

| i chen planus. 30. A nethod; 'y HCV or a chronic inflammtory

di sease conprising admnistlering{to a patient in need of treatnent an
effective anount of a conp d actqrding to the structure: 37 01 CHg HN
or

O NORS OR2 Were Xis ~ R] and e i ndependently H, an acyl
group, a Cl-Czo al kyl or ether gregp® phosphat e, di phosphat e,
tri phosphate or a phosphodi ester g Tall 00 111 NulPNU-C 11

OR2

Where X is H or F;
R' and R? are independently H, an acyl group, a C;—Cyo alkyl or ether group, a phosphate,
diphosphate, triphosphate or a phosphodiester group, a

A I
Nu II‘— 0 f«+z» Nu—C—
ORS ORS

k or

group;

Where Nu is a radical of a biologically active compound such as an anticancer or antiviral
compound such that an amino group or hydroxyl group from said biologically active agent
forms a phosphate, phosphoramidate, carbonate or urethane group with the adjacent moiety;
each R? is independently H, or a C;-Cy alkyl or ether group, preferably a Cy-C; alkyl group;
k is 0-12, preferably, 0-2; and pharmaceutically acceptable salts thereof, optionally in

combination with a pharmaceutically acceptable carrier, additive or excipient.

31. The method according to claim 30 wherein said chronic inflammatory disease is

rheumatoid arthritis or osteoarthritis.

32. A compound according to the structure:



OR, Kk or group; Wuere Nuis a radical of a biologically active conpound
such as an anticancer or antiviral conpound such that an am no group or
hydr oxyl group from said biologically active agent forns a phosphate,
phosphor am dat e, carbonate or urethane group wi th the adjacent noiety;
each R8 is independently H, or a Cl-C203%l kyl or ether group, preferably a
a-C12 al kyl group; k is 0-12,5 preferably, 0-2; and pharnmaceutically
acceptabl e salts thereof, opti¢nally in conbination with a
pharmaceutical ly acceptable cayrier, ,gdditive or excipient. 31. The nethod
according to claim30 whereaiyt sang“chronic inflammtory di sease is
rheumatoid arthritis or ostegoarthfitis. 32. A conpound according to the
structure: 38 0 FIN CH3 Yo RL 10 O Were Xis Hor F; Rl and
R2 are independently a 40670 O 1O -Q ORB ORB k or group;
Where Nu is a radical of a biol ogt active compound such as an
anticancer, antiviral or antihype i ferative conmpound such that an

am no group or hydroxyl group from sai ¢gzbiologically active agent forns a
phosphat e, phosphoram date, carbonate or urethane group

Where X is Hor F;
R' and R? are independently a

I I
Nu 1|’— Ie) fa!w Ny—C—
ORS ORS
k or

group;

Where Nu is a radical of a biologically active compound such as an anticancer, antiviral or
aritihypexproliferative compound such that an amino group or hydroxyl group from said
biologically active agent forms a phosphate, phosphoramidate, carbonate or urethane group
with the adjacent moiety;

each R® is independently H, or a C;-Cy alkyl or ether group, preferably a C;-C alkyl group;
k is 0-12, preferably, 0-2; and pharmaceutically acceptable salts thereof.

33. The compound according to claim 32 wherein in Nu is an anticancer agent
selected from the group consisting of Aldesleukin; Alemtuzumab; alitretinoin; allopurinol;
altretamine; amifostine; anastrozole; arsenic trioxide; Asparaginase; BCG Live; bexarotene
capsules; bexarotene gel; bleomycin; busulfan intravenous; busulfan oral; calusterone;
capecitabine; carboplatin; carmustine; carmustine with Polifeprosan 20 Implant; celecoxib;
chlorambucil; cisplatin; cladribine; cyclophosphamide; cytarabine; cytarabine liposomal;
dacarbazine; dactinomycin; actinomycin D; Darbepoetin alfa; daunorubicin liposomal;
daunorubicin, daunomycin; Denileukin diftitox, dexrazoxane; docetaxel; doxorubicin;
doxorubicin liposomal; Dromostanolone propionate; Elliott's B Solution; epirubicin; Epoetin

7 alfa estramustine; etoposide phosphate; etoposide (VP-16); exemestane; Filgrastim;
floxuridine (intraarterial); fludarabine; fluorouracil (5-FU); fulvestrant; gemtuzumab



wi th the adjacent noiety; each Rs is independently H, or a Cl-C2o0 al kyl or
et her group, preferably a Cl1-Cl2 al kyl group; Kk is 0-12, preferably, 0-2;
and pharmaceutically acceptable salts thereof. 33. The conpound accordi ng
to claim32 wherein in Nu is an anticancer agent selected fromthe group
consi sting of Al desleukin; A em uzumab;3%alitretinoin; allopurinol;

i ve: . boxAPoReantn: Begyet sodorenbaoaia SyuSHare DritbhyReh TupeRhabRm = °

i nt r avenolifdsfalides ichamitdmesylatedhiesfedhalfa-2a; m&ﬁefuntaaﬂatmmmcmmétﬁizbm,
car nust i ni car nmusti ne WI th Palifeprosan 20 | mQI ant; celecoxib
chl or ambuc§ucovesing fevamisale; lomuishing( q{ﬁ‘] UbWP %%&m&eg%wﬁarébuwesﬁol

cytarabin b.
Dar bepoet ?‘r;lét%t el a&tljnn ﬁﬁg ﬁéﬁ ?% orral g}auh%rahgﬁm ﬁgf%éﬁ%g%yxg?lﬁn
Deni | euki mltxhrri}{cut(b;«mtmim anmxamtmnemanéltohme k)henpmmondw Nafetumdumaby L®dd€l; n

:Elpggts:)rr:nl prﬂ‘g s M%t?q?ggcl%gnat e EI I | ott E ol Utairon ’(%I%!ﬁg%bl CI n;

exemest an@entEététﬁf B)ﬁiobfamanf f plRoakycH ﬂﬁthfahfybfna ﬁiﬁrfek ad&umf procabaiice;
fluorouraci| (5-F ful vestrant; gentuzumab 39 ozogam cin; gl eevec;

goser el i nquidatrinecRashyHipaseyRitemaly; Sergramestian steniozecim: Surpisaiby pikuvidine
| fosfam dﬁLDTjétT%Ir dzhﬁoﬂ?a%y{ai‘ée%a t&:ﬂ&&@ﬁd&? f}erﬁ%({ 9@1\4'28% %sftcﬁ% a' fa-2b;

i rinoteca P eucovorin evam U) ;

nmecl or et hdtivguanihe (6-TGYethiotepat wpokecangssifine] Tositambaiab; Trasthnindba tretidoiPAM) ;
mer capt opuyrin - X nmet ho net ho e m.to G

m t ot ane; ?mg%ggﬁmﬁquﬂamﬁﬁewﬁfﬁ %?%( %é‘l‘l‘?%ﬂﬁ% qg@rilage

Opr el vel dRgie@¥Rdtt:hatliRiurfardtéexel ; pam dronate; pegadenmase; Pegaspargase;
Pegfilgrastim pentostatin; pi pobroman; plicamycin; mthramycin; porfiner
sodi um procar ba2| ne; qU| nacri ne; Rasburi case; Rituxi mab; Sargranostim
streptozoci n; raf e arceva;

t enozol onri de; eﬁlg p05| ‘?%&2{&& f&eclméa%?&l%eg%%‘i\ﬁ 't %‘?gﬁ%ﬁg&iﬁ%&% TG ;

thi otepa; topotecan; tor em fene; Tositunomab; Trast uzumab tretinoin

(ATRA); Uracil vai r ubj ci n b| ne (nmonoval LDC);

vi nbl asti ne; ?’%/ui}é Fﬁ@ﬂmp%tp 8#‘?&}83 ih&’rfc ?ctures t hereof. 34. The
conpound according to claim32 wherein Nu is an anti-viral agent. 35. Use
of a compound according to theofor mul a:

famr

CH,

)\ X 1
i N\L_%-OR
— O+

OR?

Where Xis Hor F;
R! and R? are independently H, an acyl group, a C;i—Cay alkyl or ether group, a phosphate,
diphosphate, triphosphate or a phosphodiester group, a

0
l I |
Nu 1|>—— 0 f Ny—C—
OR8 ORS
k or

group,



O I CH3 /HNO" NrX ORS 10 OR2 Were Xis Hor F;, R and R2 are

i ndependently H, an acyl group, a Cl-C20 al kyl or ether group, a phosphate,
di phosphate, triphosphate or a phosphodi ester group, a ~ O 0 1Nu i-O P11 4
Nu-Cl- ORB ORB k or group; 40 Wwere Nu is a radical of a biologically
active conpound such that an amino grouf® or hydroxyl group from said

o et hane. oV E N i § PGl bt Bl AER kbR 8o 0%l AR Brow i 1) o Ca”
Cl- C20 al hytirosyl gbhiefro@saidbiollgicallyactivs agentifoptias fResphite,glokphorasage; abl e

salts, solvates or polynorphs thereqgf in the manufacture of a nedi canent
for the FORFEATugthahe gonp withdheabacepimeigieer ous cells and | esions, cells

whi ch_expraepRRRAAdRhIALy H, OF £ CO,5 M1 BB £063, 1% 01128Ad iffifacoRiGIyAST S.

genital warts, arthritis, rheunatoid arthritis, ~osteoarthritis,
hyper pr ol iafespteblosslts splvaigs ovedlympmbstherobindhe-genuiagure pfe melicamsubiodtheg t o

claim 35 ere ] i I i [ St e he
ar oup. condytapinEoftrs blenlbikBinotle Lk enf RERAL LS Srich el 0
ant i hyper foreignfserfadel proteins op antipdns, psoriadis cgenitsl vaaris parthiritig, theurnhteidrartBhitisyher ei n
said hyproljiferative cell, grgwth _diseasge is h ceratosis, ichthyosis,
ker at oder r?ﬁte%“}!qhé*@’ﬂeiﬂ‘%l’rfg@@v%@uﬂ% seaseggp%ﬁg‘#d according to the
formula: O |1 CH3

36. The use according to claim 35 wherein said biologically active compound is
selected from the group consisting of an anticancer compound, an antiviral compound and an

antihyperproliferative compound.

37. The use according to claim 35 wherein said hyproliferative cell growth disease is

hyperkeratosis, ichthyosis, keratoderma or lichen planus.

38. Use of a compound according to the formula:

Where X is Hor F;
R! and R? are independently H, an acyl group, a C;—Cao alkyl or ether group, a phosphate,
diphosphate, triphosphate or a phosphodiester group, a

0 0 0
Il I i

Nu ll’— o) r«+~ Ny —C—
OR® ORS

group;



HN O-N X ORl1l .OOR2 Were Xis Hor F;, Rt and R2 are independently H, an
acyl group, a C-C20 al kyl or ether group, a phosphate, diphosphate,

tri phosphate or a phosphodi ester group, all o0 111 Nui-0r Nu-C ORB
UK k r group; 41 Were Nu is a radicalof an anticancer conpound such
that an am no group or hydroxyl group fromsaid biologically active agent
fornms a phosphate phosphoram date, carbonate or urethane group wth the

adj acent %T)*_‘ Each BY is independently H, or a Cl1-C20 al kyl &Ié et her
group, k iVénhese Tuis amedical o A adipances FomppouRd sush tha a8 agnine group oF fiudrexylor

pol erDrphgr&ugr angaﬂi%uﬂ %ﬁ%& & rfo%sgpgss‘sﬁons gpﬁo Imidd, cdbGfatd |t of

tunors precanc s cells and 1e use according to
cl ai m 38 wiethane gragpi witle thecdjacerst nozietyer i s sel ected fromthe group

corvix ut Bpfh REs ARy B op 2o iRt RS PR o anitlermpiideany

brai n/ CNSacd&?@ﬂleasBHs, RERMtes bhf;&l?ﬁmrﬂl’i@ﬂﬁi‘ddﬂﬁthe Hantmbiire N mbEltd e fér the

| ynphong, ti p e nyel oma, |eukem a, nelanomm, acute |ynphocytic

| eukeni a, ragiment ohfumete ABIGST and nreceneerous geligand lesiorona, snal | cel | |ung
cancer, chorl ocar ci noma, rhabdomyosarcoma, WI ns' tunor, neurobl astons,
hairy cell |eukem a, nouth/pharynx, oesophagus, |arynx, kidney cancer and

I y nphoma cance39. Zhe uihaccoxﬁng\toaﬂninhi 3rsgwhemein lsai'd mﬂﬁr mreafi@r idselseiad fmitke H a
-C18 acgrl 8rcgn£st1ng o sto%Pa% c;[nere%{a? "H%er pancreatlc, lung, breast, cervix uteri, corpus
uteri, ovary, prostate, testis, bladder, renal, brain/CNS, head and neck, throat, Hodgkin’s
disease, non-Hodgkin’s lymphoma, multiple myeloma, leukemia, melanoma, acute
Iymphocytic leukemia, acute myelogenous lenkemia, Ewing’s sarcoma, small cell lung
cancer, choriocarcinoma, rhabdomyosarcoma, Wilms’ tumor, neuroblastoma, hairy cell

leukemia, mouth/pharynx, oesophagus, larynx, kidney cancer and lymphoma cancer.

40. The use according to claim 38 or 39 wherein R! is H, a C,-Cg acyl group ora

phosphate group and R? is H.

41. Use of the above compound according to any of claims 38-40 co-administered

with at least one additional agent which is effective to treat cancer.

42, The use according to claim 38 wherein said virus is HCV.

43. The use according to claim 42 " wherein R is H, a C;-Cy3 acyl group or a
phosphate group and R? is H.

44. Use of the above compound according to any of claims 38-40 co-administered
with at least one additional agent which is effective to treat a viral infection.

45. In other preferred aspects of the present invention, R'is H, a C,-Cyg acyl group or
a phosphate group and R? is H.



41. Use of the above conpound according to any of clains 38-40
co-admnistered with at | east one additional agent which is effective to
treat cancer. 42. The use according to claim 38 wherein said virus is HCV.
43. The use according to claim42 wherei m R is H a C2-Cl8 acyl group or a
phosphate group and R2 is H 44. Use of the above conpound according to any
of clains 38-40 co-adm nistered wth at |east one additional agent which
is effective to treat a viral infection. 45. In other preferred aspects of
the present '”Wnﬁ‘sé’ﬂfa%% fp%uﬂf&ac%ox% 243 $heffodthulgy OUp or a phosphate group
and R2 is H 42 46. Use of a conpound according to the formula: 0 CH3 /HN
O NXORS ORR Were Xis Hor F;, R and R2 are independently H an acyl
group, a Cl-C20 al kyl or ether ogroup, a phosphate, diphosphate,

tri phosphate or a phosphodiestgr group, a Il o0 0 Nu lll-O14 Nu-1C OR8
ORe k or group; Were Nu is a fadicabyof an antihyperproliferative conmpound
such that an am no group OrHy yl gr oup fromsaid biologically active

y
agent formnms a phosphate, ph sphor’ m date, carbonate or urethane group with
t he adj acent noiety; Each s_ingependent|ly H or a C-C2o al kyl or ether

group, k is 0-12; and phatrmaceticdlly /[ac table salts, solvates or
pol ynor phs thereof in the manufac 8 a nedi canent for the treatnent of
psoriasis, genital warts, arthritisS, Theumatoid arthritis, osteoarthritis

or a OR?

Where X is H or F;
R' and R? are independently H, an acyl group, a C;—Cy alkyl or ether group, a phosphate,
diphosphate, triphosphate or a phosphodiester group, a

I i
I I
Nu Il’-—- 0 r Nu—C—
ORS OR$
" or

group;

Where Nu is a radical of an antihyperproliferative compound such that an amino group or
hydroxyl group from said biologically active agent forms a phosphate, phosphoramidate,
carbonate or urethane group with the adjacent moiety;

Each R® is independently H, or a C;-Cy alkyl or ether group, k is 0-12; and pharmaceutically
acceptable salts, solvates or polymorphs thereof in the manufacture of a medicament for the
treatment of psoriasis, genital warts, arthritis, rheitmatoid arthritis, osteoarthritis or a
hyperproliferative cell growth disease.

47. The use according to claim 46 wherein said hyperproliferative disease is

hyperkeratosis, ichthyosis, keratoderma or lichen planus.

48. The use according to claim 42 wherein R! is H, a C5-Cy3 acyl group or a
phosphate group and R? is H.



hyperproliferative cell growmh disease. 47. The use according to claim46
wherein said hyperproliferative disease is hyperkeratosis, ichthyosis,
kerat oderma or |ichen planus. 48. The use according to claim42 wherein R
is H a C-C'S acyl group or a phosphatgzgroup and R2 is H 43 49. Use of
t he above conpound according to any of clains 46-48 co-adm nistered with at
| east one additional agent which is effective to treat a hyperproliferative
di sease. 50. Use of a conpound according to any of clains 35-49 wherein
Xis H 51. Us fu o VieTo : A RRtelgn Xi s
F. 52. Use of qeagoco%p%ﬁ% acco?@p%ﬂt%&gﬁﬁgwhfgﬁs&ﬁgg%@gs%er el n{e%d R and
R2 are H. with3st lehdt enebdditiomalpgem srhivhdoeffictige toorashy hgperptodiferstiv@alistd8senher ei n
Xis F, and R and R2 are H.

50. Use of a compound according to any of claims 35-49 wherein X is H.
51. Use of a compound according to any of claims 35-49 wherein X is F.

52. Use of a compound according to any of claims 35-49 wherein X, R' and R* are H.

53. Use of a compound according to any of claims 35-49 wherein X is F, and R and

R? are H.





