Title: 1, 2, 4-TRI AZOLORI BONUCLEGCSI DE PRODRUGS AND THEI R ADM NI STRATI ON TO
TREAT VIRAL DI'S EASE CONDI TI ONS Abstract: Prodrug forﬁ §%F\/?@DE‘J n

i ncl ude bio--reversible nodifications on the sugar slf

bi o-rever YQPE6SAPi fi - cations on the triazole noiety. EOERUEHASHPed
prodrug fornms may be used in pharmaceutical conpositions, which may be used
to treat an infection, an infestation, a neoplasm or an autoi mmune

di sease. Further contenpl at eds NFESTI AE IPREsDRIVEEgNONOdul ati on, and
particularly nodul ation of Type | and Type 2 cytoki ne expression.

ANTI VI RAL P i i si onal
appl i cat PRI iR ggﬂﬁé £ BdeBPo Ol 81 FovikidBalRgPEdatibn BhmbbrS0/1BOSYD,
filed March 15, 2000, and U.S. utlhty application number 09/594,410, filed June 16, 2000,

both of which are incorporated herein by reference in their entirety.

5  Field of the Invention

The present mvention relates to the field of micleoside analogs.

Backeground of the Invention

Ribavirin (1-4-D-ribofuranosyl-1,2,4-triazole-3-carboxamide) is a mucleoside analog
that has demonstrated efficacy in treating viral diseases both in monotherapy [see e.g., Hall, C.
10  B. et al., Aerosolized ribavirin treatment of infants with respiratory syncytial viral infection.
N. Engl. J. Med. (1983), 308, 1443-1447], and in combinatibn therapy with interferon-alpha
[Reichard, O. et al. Randomized, double blind, placebo conirolled trial of interferon alpha 2B
with and without ribavirin for chronic hepatitis C. Lancet (1998), 351, 83-87].

In addition to its well known role as a direct antiviral agent, Ribavirin™ also exhibits
15 immunomodulatory Iﬁroperties [Huligren, C., et al; The antiviral compound ribavirin
modulates the T helper Typel/Type2 subset balance in hepatitis B and C virus-specific
immune responses. J. Gen. Virol. {1998), 79, 2381-2391}, which has been demonstraied in
vitro by measuring Type 1 cytokine concentrations produced by activated T cells from both
humans and mice [Tam, R., et al. Ribavirin polarizes human T cell responses towards a Type 1
20 cytbk:ine profile. J. Hepatol. (1999), 30, 376-382]. Such immunomodulatory properties may

advantageously be employed in treatments of various diseases.

However, Ribavirin™ is also known to exhibit significant toxicity [see e.g., Joksic, G.
et al. Influence of Ribavirin™ on the micronucleus formation and in vitro proliferation of
human lymphocytes. Neoplasma (2000);47(5):283-7], and especially hematotoxicity [see e.g.,

25  Jarvis, S, et al. Ribavirin uptake by human erythrocytes and the involvement of
nitrobenzylthioinosine-sensitive (es)-nucleoside transporters. Br J Pharmacol (1998)
Apr;123(8):1587-92], thereby substantially reducing its usefulness in long-term treatments
and/or treatments in relatively high dosages.
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wherein R, is a masking group of the amino group; R is H, -C(O)R, or -P(O)(OR’),, wherein
R is C;-Cy7 alkyl, alkenyl, or alkynyl, and R’ is a masking group of the phosphate group; Rs
and R3' are independently H or C;-Cyg acyl, and R, and R; are not hydrogen at the same time.

In another aspect of the invention, contemplated nucleoside analogs have a structure

20  according to formula (II):
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5  in which X is O or S, and R is C;-Cig alkyl, alkenyl, alkynyl, aryl, or aralkyl, all of which may
be siraight or branched.

Tn a further aspect of the inventive subject matter, contemplated compounds have a

structure according to formula (I1):
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be straight or branched. In a still further aspect of the inventive subject

matter, contenpl ated conpaynds have a structure according to formula (1V):
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in which X is O or S, and R is C;-C3 alkyl, alkenyl, alkynyl, aryl, or aralkyl, all of which may
5  be straight or branched.

In a still further aspect of the inventive subject matter, contemplated compounds have a

structure according to formula (IV):
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wherein R; is H or a masking group of the amino group, and R; is a group having any one of
10 the following structures:
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partlcularly contemplated diseases include viral infections and cancer.

10  Detailed Description

Where the following terms are used in this specification, they are used as defined
below. The terms "nucleoside" and "nucleoside analog" are used interchangeably, and refer to
a compound comprising a sugar moiety covalently coupled to a heterocycle. Particularly
preferred heterocycles include aromatic heterocycles, and even more preferred heterocycles
15  inclade a purine, a pyrimidine, or a purine/pyrimidine analog. Most preferred heterocycles
include a triazole. The term "nucleotide” refers to a nucleoside that is coupled to at least one

phosphate group.

The term "heterocycle” refers to a carbocyclic radical having at least one heteroatom
within the ring (e.g., N, O or §), wherein each position in the heterocycle may be
20 independently substituted with a functional or non-functional group. Functional groups
include nucleophilic groups, electrophilic groups, polar groups, (e.g., hydroxy, oxo, amino,
imino groups), and non-functional groups include alkyl groups and halogens.

The term "protecting group" or "masking group" refers to a chemical group that is
covalently bound to an oxygen or nitrogen atom of contemplated compounds to prevent
25  further reaction of the oxygen or nitrogen atom in the course of derivatization of other
functional groups in contemplated compounds. A wide variety of oxygen, phosphate, and
nitrogen protecting groups are known to those skilled in the art of organic synthesis (see e.g.,
Protecting Groups in Organic Synthesis by James R. Hanson, Blackwell Science Inc; ISBN:
063204506X, or Activating Agents and Protecting Groups, Handbook of Reagents for Organic
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Particularly preferred masking groups of the ami no group include groups

having the following structures{0 0 11 19 RCO(CH)4-Cii RC3X0O0
0 11 CH2-O---,CG , 00 11 Il RGS(@E2>CoC
B
R—§—8—C—

0
R—S—S—(CH)z-0—C— and
i
R—C—X—CHy—

Further contemplated masking groups of the amino group include aliphatic ester-type
masking groups (e.g., acetyloxypentanoic acid, acetyloxyhexanoic acid, or acetyloxypropanoic
acid), para-acetyloxybenzyloxycarbonyl-type masking groups (e.g., para-hydroxybenzloxy-
carbonyl, or para-acetyloxyxybenzloxycarbonyl), or para-acetyldisulfidecarbonyl-type

10  masking groups. '

Similarly, while various masking groups for the phosphate groups are suitable,
particularly contemplated masking groups have the following structure:

o
il
R—c—x@—crrz— | R—S—S—(CHpr—,

1
R—S—$ CHy— pg R—C—X—CHy—

However, in further alternative aspects, suitable masking groups may also include
15  aliphatic ester-type masking groups (e.g., acetyloxypentanoic acid, acetyloxyhexanoic acid, or
acetyloxypropanoic acid), para-acetyloxybenzyloxycarbonyl-type masking groups {e.g.,
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functional qr ngn-functional up. . T term"L-nucl eoside. refers to
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scope of the invention as described and claimed encompasses the individual optical isomers

and non-racemic mixtures thereof as well as the racemic forms of the compounds of Formulas
LIV. Similarly, the term "o and "8" indicate the specific stereochemical configuration of a

substituent at an asymmetric carbon atom in a chemical structure as drawn.

15 The term "pharmaceuticaily acceptable salt"” refers to any salt derived from an

inorganic and/or organic acid or base.

Contemplated compounds

It is generally contemplated that compounds according to the inventive subject matter
include at least a portion of the L-isomer of Ribavirin™ (i.e., Levovirin), and if is preferred
20 that contemplated compounds will be converted to Levovirin in vifro and/or in vivo. It is also
contemplated that compounds according to the inventive subject matter may be prepared by
covalently binding at least one modifying or masking group to at least one hydroxyl group on

the sugar moiety and/or the amino group on the carboxamide function on the triazole ring.

Consequently, contemplated compounds of the inventive subject matter particularly
25  include compounds according to formula (I), in which some or all of the hydroxy! groups
and/or amino groups are modified by a protecting group:
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10  wherein Ry is a masking group having any one of the following structures:

I It
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0 9
R— C——X@—CHZ—O—C-—

i I
R—C—5—(CHp)r—0—C—
i
R—S—5—C—

]
R—5-—§—(CHz)y—0—C—

Il
R—C—X—CHy—
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phosphat e group having any one of the followng structures: R S-S-(c2)2 O

11 RGX CHku still further contemplated compounds, the nucleoside analog is a nucleotide in which

the amino group in the carboxamide group and/or the phosphate group on the Cs' oxygen are

5- modified with a masking group, and has a structure according to formula (IT):
Ra,
HfNﬁ‘N
- iy
N\N>\ ﬁ) ’
k_ofo—};—cmz
ORy'
0 OH :

H

wherein R, is H or a masking group of the amino group, and R, and Ry' are independently a

masking group of the phosphate group having any one of the following structures:

0
I
R—C—XOmr R—5—S—(CHy)y—

1l
R—5—5 CHy— R—C—X—CHy—

10  inwhich X is O or S, and R is C;-Cy; alkyl, alkenyl, alkynyl, aryl, or_ara]kyl, all of which may

be straight or branched.

Alternatively, contemplated bompounds may have a structure acéording to formula

(IV), in which the amino group of the carboxamide function in the triazole is optionally

protected, and in which the Cs'-atom of the ribose moiety may be derivatized with various

15  substituents:

Ry 0
,NJ<F
H N
\ )
N\N>

ORy

HO oOH
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whi ch t he VEM18%%r oup of the carboxam de function in theP¢HPEAEBEY s
optionally protected, and in which the Co-atom of the ribose noiety maybe
derivatized with various 15 substituents: RI, NH OR2 HO OH 9 14SEP200k WD

01/ 68034y HReTd KSR 08y B8skiasreipofftle rfinbl gffup ar¥ers kb B @rdith ®eEn® bnjt H@ gFM NO
group, and R2 1s-a group having any one of the followng structures: 0 O
un R tebllevingsipiygs:- 0- P-OR ~I-S-(CH2)2-0 a0 n RO-P- ROO n MC
in which Ris C1-Cl s al kyl, alkenyl, alkynyl, aryl, or aral kyl, all of

whi ch maybe straight or 5(I?branched,ﬁand in whichgMis selected from al kyl,

al kenyl , “al kynyl , ar al kylr—~casylcandr-a0-hydr ophobi-6—group (e.g.,
chol esterol, a vitam n D deré-watimg,oor a cholig_gcid derivative which may
optionally conprise a linker§. In further alternative aspects of the

i nventive subject matter, sybstjtuents or |igands can be placed at
different positions on t@é’fr?or base of thef{conmpound. In preferred
(8]
aspects, the o5 M—C—

0

|
M— (13H

C
o o-M

in which R is C1-Cis alkyl, alkenyl, alkynyl, aryl, or aralkyl, all of which may be straight or
5  branched, and in which M is selected from alkyl, alkenyl, alkynyl, aralkyl, aryl, and a
hydrophobic group {e.g., cholesterol, a vitamin D derivative, or a cholic acid derivative which

may optionally comprise a linker).

In further alternative aspects of the inventive subject matter, substituents or ligands can
be placed at different positions on the sugar or base of the compound. In preferred aspects, the
10  substituents orligands may be placed on the 2", 3', 4', or 5', position of the sugar portion of the
" nucleoside. In other alternative aspects, the substituents or ligands can be placed on the base
portion (i.e., the triazole) of the nucleoside to modify the base portion without disrupting the
aromaticity or conjugation within the heterocyclic ring. Especially contemplated substituents
inclnde halogens, polar and non-polar groups, nucleophilic and electrophilic groups, and
15  acidic and basic groups. For example, contemplated substituents incInde -CN, -Cl, -COOH,
-CHO, -CH=CH, C(O)NHo, etc.

Alternatively, it should also be appreciated that omission of one or more substituents
may result in particularly desirable physico-chemical properties of contemplated molecules.
For example, where coniemplated compounds interact with nucleoside/nucleotide metabolism,

20 2%, and/or 3'-deoxyribose may be employed.

Various ligands may be covalently linked to a particular position on the sugar and/or

base (i.e. the triazole ring) of contemplated compounds, wherein the ligands may comprise a

10



10 substituents or -ligands may be placed on the 2

position of the sugar portion of the nucleoside. | n ot‘]hb SEF?eZ[}%. ve
aspects, the substituents or ligands can be placed on the base portion
(i.e., t h&VQ P1ye893) e) of the nucleoside to nodify the basBCHEPHI/UHowi t hout
di srupting the aromaticity or conjugation within the heterocyclic ring.
Especially contenpl ated substituents include hal ogens, polar and non-pol ar

groups, dfiger anﬁtuiﬂgCF&miaﬁbl%Cédh%{pldte@d:ﬁgﬁuaﬁde enektatle ageﬁtsil C and basi c
groups. For exanpl e, conterrp ated substituents include -

- COCH,
- CHO, @rmmet@(o@yeﬁmmwodmtoﬁ Aritvisgbaggnts; ¢ic. sRbilg Bpnagrags lﬁéluéwlyaprat ed t hat
om ssi o ]g@e | y desirable
physi co em éfeg%lrsz)ﬁqeisﬁaﬁ%{%%%#&%%ﬁ%% eg@ﬁdﬂ[ftygﬁlaﬁﬁ}' ullzzg- g(canpl e, where
cont enpl at ed conpounds interact with nucl eosi de/ nucl eoti de netabolism 20

2' -, and/or Gbntdaplﬂ@dlﬂgm Onal}bSb@eI@ﬁﬁﬂcﬁ}%tbe dgsignesiie Cpiﬂgaﬁﬂﬁcme or

cova Ilnked t o partL 08 e (|
the tri bR SasaTp bt Sl L RErp AR AR B bty RED

conpri sentﬁmhgi mhlﬁEBE@}a]ldﬁ@n@,Ja]@ﬁG}séhnEﬁéﬁl Wftlddd, QB Tdks cknlfgles;resmrsnbanelrbs ug For

exanpl e, contenpl ated drugs includ tostatic ent antir.netabolites,
o GG RS A Yoo e o Fal s SoReq oo TTOHE G bSO GBS y et s
(e. 9., BERounbgidlR coﬁiﬂw@uﬁtﬁrﬂe@éf&yﬁﬁ’é &JnhyRendd) BéterdBYycHE &@ﬁpcﬁﬁhy lhd hitatbo
polarity, charge, etc. Contenplated |igands or substituents can al so be
desi gnedcld#b conprise a certain size or 5 length, or even to reflect a
specific polarity. Consequently, contenplated |igands or substitu ents may

i nchyde al kyjy snﬁ'f&aah&eemeﬁbﬁ&h%p%cts%me%m% ﬁ%&c’c btk OBHousad i des,
esters, ketones, carboxylic acids, netal ions ransition net al ions,

aronat i @ccotdn@tcmhhmvmve sehiget miagernaaltd ke designesbiorhes tal’&?}fémclﬁ Cdfsounds,
het er ocyg 10 In
oti 11 Srds SEORBHIR dE SR o RPN IR SO B Moo i

conpou nqiganda,Qﬁ@rIﬂa dmglgheﬂ ﬁ)hﬁgetm\mfﬁwlael)a&'uhl] @gdn ofmt;iaﬁentnm;zh as the lilver, desi gned

to be ' arget S exam conte Iat ecu ich may or
may not ¥%I°ﬁ§f@1%ﬁ‘§H %?PJ‘IVC u‘E?é’fet“fFE"é?ﬂ Iﬁi% en‘kﬁ %‘F%et%ﬁg fifed to
targst %aﬁﬁ@ﬁlﬁf St Aalh 3bhpRfm gﬁzﬂa@fhealuﬂ%ﬁd &tkis mHeHonasa, Td"(bﬁsdqh&&ﬁl’ y, it brain,
or stomach. Alternatively, contenplated conpounds cﬁga' so, be_ designed to

target %tegmmdcthataamtghl@mpqypéﬁmwﬁﬁaﬂ% srbatituents prder heguds i pe or the
m tocho %‘ﬁﬁﬂaf‘g\i 18 UbloBlotnafeauUNds may
i ncl ude?%%%‘gﬁ?r?ﬁg%ggy%ygyw%& ﬁgﬁ'?%h eco Fi;eﬂggchlve ogre to changé

bi ol ogi ¢cagetact, Iovtan:getmgahupmqamc'torbnt of sugh genpawnisiiiegespeetivgdmgdonpar t ment
target cell, or target organ upon entry or exit of such conpounds in he
respective t%rS i

-.

& of contemplated compounds

20 It is contemplated that compounds according to formulae I-IV may be used to treat 2
wide variety of conditions, and in fact any condition which responds positively to administra-
tion of one or more of such compounds. Among other things it is specifically contemplated
that compounds according to the inventive subject matter may be used to treat an infection, an
infestation, a cancer or tumor or an autoimmune disease. It is further contemplated that

25  contemplated compounds may be used to target conditions or diseases in specific organs of a

patient (typically a mammal, preferably a human), such as the liver or the heart.

Infections contemplated to be treated with the compounds of the present invention
include respiratory syncytial virus (RSV), hepatitis B virus (HBV), hepatitis C virus (HCV),
herpes simplex type 1 and 2, herpes genitalis, herpes keratitis, herpes encephalitis, herpes

30  zoster, human immunodeficiency virus (HIV), influenza A virus, hantann virus (hemorrhagic

11



Uses of contenpl ated conpounds 20 It is contenplated that canmpo [Sg
according to fornulae I-1V may be used to treat a wid§ l{aSiEgyil_,__;i
conditions, and in fact any condition which responds positively to

admi ni st r XOW@EP4of one or nore of such conpounds. AnmongPOTHEMBHPngs it is
specifically contenplated that conpounds according to the inventive

subject matter may be used to treat an infection, an infestation, a cancer

or tUuNDiERp, %M&Qﬂ%&%@ﬁﬁ?@ﬁ&eﬁlés, Eﬁiﬁﬁ%‘&shﬁfesﬁa@iﬂhﬁéﬂﬂt@ﬁpﬂﬁed fvte 25
contenpl at éd conpounds may be used to target conditions or diseases in

speci f i, éreaedwith thsfcompopadsiod the presgpilpvantion schderpratozogn axfestations; ag well gan) |

such as i - . J.nfections contenplated to be treated with
t he COH%%%%%?E@%@%%&% 1d|Iw$ll{\)/rleshti on include respiratory syncytial virus
(RSV), hepatitis B virus (HBV), hepatitis C virus (HCV), herpes sinplex
type 1 and 2Cahersedumensicoritmplated ée brosealadringlide thosanapyrd Pyarvsmptraiths s,

her pes 3 oster, .hunan.| 0 Lel.enc | I i Vi rus,
nant ann CUP Y Chiah AL ing BRSlp AR oS ol fSeshod s Dol Bl 05765
fever), iititkEng pRppleh®oBvirisssifionf tihéformed asilses pthandornahcils and/nf &ststitg ons

contenpl ated to be tre%t ed w ih t he conpounds of the present invention
i ncl ude ths Sowhoyimsiraasiomedels a5 wel | as  helninth and other parasitic
i nfestations. Cancers or tunors contenplated to be treated include those

caused by a Wyudismuabend fBer dsctich e6teriplited tisd ty@tddthlbdd drthgitit HRoriasis,
transformati on of virus-infected cel|ls to a,ne%PI astic state, .inhibi}ing
the spr dawelbdisapps, jrvenils dighpias, Hpes BRfple wloresis. goptsas gputy s, ghspmatox, g/ or

arr §pt i Nyl e uﬂa%?u&gspréh{aaéﬁ, ANSHICHERES, G8bkS andiighdmune and ot her

di seases conte ated t e treated include arthritis, psoriasis, bowel
di sease, juvenile diabetes, lupus, multiple sclerosLs, gout and gout

. y
arthritis, rKoossgueitly, 2 methad phireating a magjmesd (preferably 3 hayiag e FHREL §i ant
cell arteriti.s,. alle d : 10243k atjng a
manmal (Vf)rrale]fngerc3%1l Ill’f/"Ll gﬁiﬁ%atn%%a a%%}gﬁg% %gg{é%%%rusgg&%ﬁ’?g@%%&ectl ogg,éﬁgfgnd
i nf est atth@meuticaliznadivr prophdactiealtysfiertinventuseefsagphagosenticsbeontaipingiast eri ng a

t herapeutically and/or prophyl.actically, effective anmount of a
phar nacéfﬁmpeg?‘%/??ﬁ?fg’é'igﬁ?ﬁ’ﬁ'lgve}éé%%bﬁﬁtdn%@&ordi ng to the inventive subject

matter. 15 In yet another aspect, a nmethod of treating a mammal (preferably
a human) confi y&asothadspert, stresthoipfarettive apentiab@kdforablya/tomap)y epiprisect i cal |y

effective amount of a pharmaceutica cont ai ni _ f th t
“nvent | GHTIHSTEg S bsSpRRe DA PERLARARCyaiet e BR Ot ApreReer e
por ti on Qfthe MBFYE of IRYREerS ¥iveRiBn. BSBRGkFYet the BEEM nfdyirelated

modulation of some portion of the mammal’s immune system, especially modulation' of

lymphokines profiles of Type 1 and Type 2 with réspect to one another. Where modulation. of

20  Type 1 and Type 2 lymphokines occurs, it is contemplated that the modulation may include
suppression of both Type 1 and Type 2, or reduction in expression of Type 1 cytokines and
stimulation of expression of Type 2 cytokines.

In general, the most preferred uses according to the present invention are those in
which the active compounds are relatively less cytotoxic to the non-target host cells and
25  relatively more active against the target. In this respect, it is especially advantageous that
contemplated L-nucleosides have increased stability over D-nucleosides, which could lead to
better pharmacokinetics. This result may attain because L-nucleosides may not be recognized

by enzymes, and therefore may have longer half-lives.
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| ynphoki nes profiles of Type 1 and Type 2 with respect to one anot her.
VWhere nodul ation of 20 Type 1 and Type 2 |ynphoki nes QCQU$§%3i%pG§;
contenpl ated that the nodul ati on may include suppression_q oth Type 1 and
Type 2, oQEHEEH on in expression of Type 1 cytokines aRHVUSH %{fPati on of
expression of Type 2 cytoldnes. In general, the nost preferred uses
according to the present invention are those in which the active conpounds
are rel ati veltys fuether oyicaiptiddibit@otmpounie aedoddigeto the siesae inventiondwillbe
relatively, nore_active against the target. In this respect, it is
especiaWWQWE@V§%FﬁE¥6H@”?¢@RPm%@ﬁ#%ﬂﬁﬂgF@Hhﬂgﬁ&@ﬁ§8@?&E¥aﬁ%@%“#%creased
stabili g%t&%ErTﬁsnﬁﬁﬁiﬁ@EétﬁﬁﬁmaMé:ﬁhé&%ﬂﬂg b&adedaly (RaLAIRE siRakABREKI neti cs.
This reSult nmay attain because L-nucleosi'des may not be recognized by

enzy mes jnjentidng, fgrazémnue, intwamisavlatly, biydatrasiseal injction or infuside {SHPRVESHAY 01/ 68034
PCTI US01/,08769 1t is further. n l.ated 1. ' o the
pr esent %@éﬂ PO W felcyagg’qg%laﬁm&nalhggg Foggl ? fg}]& lgra%sa 8%5% g&@@%ﬁ%ﬁ%ﬁ%&%t I cal

f or mul atoRnti@dtndardelc phtynaappiceldly aetgablpeatiasoldjuvihtasandadhicks.st r at i on. may
take place orally, parenterally (including subcutaneous injections,

I nt ravenous, i ntranpuscul . ar|. I.ntrasternal iLnjectdo r__infusion

t echni ques) , DY OF FiANRle i“d\ﬁ“%”g%‘%%}?te%&aﬁ gmngunds éctcglbdfr%?&/epéﬁsgnso forth,
and i n gasaEm daibe fEatuliidihiagniee Wit Ahagnaceaivatin btweprableratiet. Bt C
pharmaceutical |y acceptable carriers,, adjuvants,. and vehicles. By way of
exanpl e exqeple.dheenmponpisaider prrwnt BYFRIE Sasberdug Ry el ke el

I nvept | %{b&ﬁyﬁ&c%aﬁleﬁml Blatkelihe Aohay & N :Bscht PRakHTRGRMbARI WaterdCCept abl e
carrier.” For exanple, the conpounds of the i)r_esent_ I nvention can be
adni ni stelnbld, thewmtanpeadmiisienad xrevenbosly irphysiplogicabspliap pelukicyl (e, beHedse t he

h tey i b
adm i S00p B o ARPR B oy iR Bl aobuifBlfles iRy of ORUeEOD, 7
to a pHcaibeaixedforfhid piupose. BY coiEen) vansf @diahrybkillfietle sunhy medifhthsphat es,

bi carbonates or cifraies .can used.far fhis .purpose. our S one of
or di nar 30@334)‘1"“??\“ Siepchings Oﬂﬁ’SiSP?’@% o rﬂ?ﬂwg‘? F‘EIH?OW xiin a?%%?reaachi ngs
of e ?&ﬁféﬁlfa} foRtd SEdmhiftaAuh HahaL FBidess fhe tombaitiaRBf felprésentivepiéd i cul ar
route of adm nistration wthout rendering the conpositigns of the present

i nvent i enstablnor edsireomisinedhyt Getapeullg el b petiapan thegnetifagipr gf thep,
parti Gu'p%’;rsenttcpglpgqﬂ%'s ftc% ﬁ:ﬂ&é %‘E‘hﬁfn]of%%ub?gﬁm of BHRLHSe, #5: ék%gﬁ,r mhjem nor e
I'n wat ér or o ehicl e, I

sol ubl e er v or exanple, may be easily acconplished
by mi norbe raxilyfacamiplisha Hysminbr fodifindtans (alt fegtudation] esterifioationgerc.) Yhat txgt are

wel | within the ordi.nary skill in_t.he ar L. . Lthin the

or di nar Wilml HJFQF‘?'}EHK%@% Whﬁﬂﬁﬂﬁﬁ}ﬁgmﬁﬁ%e%@%%!]gﬁ%?ﬁ% and

dosage nhediffeRe RitcdiRaRinitiar ariitesgttesingn of dpartitular cvapagsd infveder to

phar macoki neti cs of the present cor‘r}t)ounds fo%; maxi mu be%efaj Ctj a{. effect in
manage the pharmacokinetics of the present compounds for maximum beneficial effect in

patients.

Thus contemplated compounds are presented to a cell (or target cell) in vivo or in vitro

in a concentration. range of between about 10nM to about 1mM, preferably between 100nM

25  and 500uM, and most preferably between SuM and SobpM. Where the administration of
contemplated compounds is in vifro, admixing in any suitable form is contemplated. For
example, where é:ompounds according to the inventive subject matter are solid, admixing may
be performed by adding the solid (e.g., as powder or tablet) to the medium. Alternatively,
where contemplated are dissolved or are liquid, admixing may be done in a continuous or

30 discontinuous form (e.g., by pipetting). Similarly, where the administration of contemplated
compounds is iz vive, presentation of contemplated compounds is contemplated in any

suitable form and/or formulation (supra). For example, where compounds according to the
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patients. ' Thus contenpl ated conpounds are presented to a Eﬁﬁ{h ar get
cell) invivo or invitro in a concentration range of 1b t t 1 OnM

to about 1nM preferably between 100nM 25 and 500M, and nost preferably
bet ween SWQHMPSEHOM Wiere the adninistration of cont enBFRUSHBH¢pounds i s
invitro, admxing in any suitable formis contenplated. For exanple,
wher e conpounds according to the inventive subject matter are solid,

adm Xi ngnvRlve saBjeBiahdtRr AR Aoy, adshlétighyitegraehtedio(e PatienB A lpMmatiesly,or tabl et)
to the medium_ Alternatively where contenpl ated are d| ssol ved or are

li qui d, selifimgy bﬁgdxﬁﬁ&yleéén@@ﬁéstﬁqwath%amqﬂhebw er thexgompouedsisd 198us f or m
(e.g. g&ﬁbﬂﬁ&feﬂ@ Boﬁdmnl ﬁ%ﬂaﬂﬂiﬂ%ﬁﬁphﬁ]ﬁ% Bhg&ﬁlﬁfs b%fm ag&@rrpl at ed
conpoun SI1sITnvlv resentation of “contenpl ated conpound

cont enplizgested, |ono&msmcﬂlabhé0fmmmadmﬁmi¢m¢atl on (supr a). For exanpl e,
wher e conmpounds according to the 13 14SEP200~ WO 01/ 68034 PCTI USO / 08769

pat Bt At oo PEp A FarpRilfba s Bl R REARLER e e

pat i ent jn gitro\ahé Erﬁzzi’zdl@md:mmg)dusageg ﬁ'e@.leh(;}q anctiroutegt oa:ti ‘mmtabhﬁﬂl:d mthpummdse or

formul ati ons conpr S|n uc ect ed iLhgest ed, or

ot her vi SEPIERERHAGR 3K %qﬁg%*%ﬁﬁnfrs# F&?f%‘ﬁf ek EPEGERIG. SRR o be
particu |b?dl$g{ca@99é&fé z@ataaﬁivi}dl affed, BRRNSI Bt fRPa@iios it Wy EhalyesbrewrmouNds
invitro and in vivo (|nclud|ng dosage, frequency, and route) can be

est abl | dasmagounBgthodhwelbkn w@@mgeﬁ i BokrP )r%ﬁmtb?ﬁeﬁ@mpﬁewle%%meed

bi ol;601 Galiqf Ei?&tls Lﬁf&ﬁm{lﬁto?'%c? ch%e%ﬂle@%&%ﬁoﬂfﬁ%é 1bR¢/g" antiviral
effect, virus [oad an propagati o can be sinply nonitored by numerous
met hods Tapt 2 cinkines dan bt eneered (. LIS ART ofeRechiiquea motlkaowa safp persompier e t he
10 desir lTgﬂeffeﬁ é&n i rmunonodul atory effect, change in the expression
of Type 18 ml% 2 cytokines can be nonitored via ELI SA or ot her
techni ques well known to the person.of ordinary skill in the art. Still

ot her cont engtiloddr manlﬂﬁtedhﬂs of)mp@mm;isuﬂdnixichxdeussu insrhedetiesingltl at es in

t he che cal t hes t hey nucl.e de .or cleotjde anal ogs that are,
in turn° ltfﬁfgtggmﬂ othqrﬂg s5ugor puel @@Pgsftg%a&? ﬁ%ﬁ’%&?‘%@s Nbr eover ,
confisnatthhehiCRRIsRP foMotier petpbstkst rati on of at |east one of the

contenpl at ed conpounds and at |east one other pharmaceutically active

i ngredient are also conptenpl ated contenpl a (o]0) d and the
phar maceut i ¢ Mergovas cppBmaiemty ?aﬂlﬁf/wﬁg aduyipis fq&%‘{"’gge@eoggro |y or together
and V‘he%ﬁ@fﬁhf&eﬁ%@ﬁ@%ﬁmﬁ& AN16sY orte i tBer PR MR SHicalRPackivE T ghARBOAS ko OF

separately 1h any o
_contemplated. The contemplated compound and the pharmaceutically active agenis may be

administered separately or together and when administered separately this may occur

20  simultaneously or separately in any order.

Examples of other drugs or active ingredients contemplated to be effective in
combination with a modulator selected from Formula 1 or Formula 2 are anti-viral agents such
as interferon, including but not limited to interferon a and vy, ribavirin, acyclovir, and AZT™,;
anti-fungal agents such as tolnaftate, Fungizone™, Lotrimin™, Mycelex™, Nystatin and

25  Amphoteracin; anti-parasitics such as Mintezol™, Niclocide™, Vermox™, and Flagyl™,
bowel agents such as Immodium™, Lomotil™ and Phazyme™; anti-tumor agents such as
interferon a and v, Adriamycin™, Cytoxan™, Imuran™, Methotrexate, Mithracin™,
Tiazofurin™, Taxol™; dermatologic agents such as Aclovate™, Cyclocort™, Denorex™,
Florone™, Oxsoralen™, coal tar and salicylic acid; migraine preparations such as ergotamine

30 compounds; steroids and immunosuppresants not listed above, including cyclosporins,

14



Exanpl es of other drugs or active ingredients contenpl ated a ffective
in conbination with a nodul ator sel ected from For mul a1 % &é%o ﬁﬂ a 2 are
anti-viral agents such as interferon, including but not limted to
interferowWml®Ae4y, rib avirin, acyclovir, and AZTTM aPET/USUA§HP agents
such as tolnaftate, FungizoneTM LotrimnTM McelexTM Nystatin and 25
Anphot eraci n; anti-parasitics such as Mntezol TM Nicl oci deTM Ver noxTM
and Fl a v S e moﬁ;ﬁ, I azynmeTM
anti -tu%lrra_%%nf y?ﬁgﬁgg@te’ llzlﬁit.b%r f’g?%ér}f da W?ﬁ,ﬂdA ri ar?’y%i:u:rﬁéllgl\%ﬁ?yt oxanTM

| mur anTagentssudioasimsadingand viitch dmigs witivh mayinatnitely iihifke th akotcTvtegdaesmat ol ogi ¢

agents sugch. as l ovat eT c| tol De .El or on6 xsoral enTM
coal taf*® gggtﬁféggﬁ fuc?ﬁg%\:/hgﬁiﬁ? gr%gﬁr?e%pweaﬁgﬁgﬁ@%e%ﬂ@rﬁ%@“@ B34 ne 30
conpoundsigs &t AI7T], FECASSubsintudQaMRRINe 284168, DOtdiddositilcabidys intérbalindi,ng
cyclosporins, 14 1 4 SEP 2004 WO 01/68034 PCT/ USOL/ 0%9 [fl rosoneTMm

hy dr $c o PXGrSEme sugh a5 LB fprarpfe efEsohdpraEsale: A9ariei AR &YolakRiaRRt abol i ¢
agents such as insulin, and other drugs which may not nicely fit into the

above cat egOpir@cularlyl ddgitekhlaAd sidindlesl BEBeBpSiticagentd icludé dgentsliBat otd-8, | L10 and
| L12. Especially preferred primary drugs are 8-substituted

AZT, 3TC
guanosi Alectifefos s modulation o6 bR ARy EEE; o essocipied epnditinas sush as AZT.HI& f er ons
such as s_%a@ﬁwég;ru&%% fopsaF asql eom%aess‘fdys Cinieh86% gpﬂ%éd%?on@rﬁch as

cycl ol i gnans ttic y - coritenpl at'ed exanples herapeutic agents
i ncl ude odgenfitren, thivatesal;, Evamisblecisoprmosios andweycinligednat Castzinpdoniponndse syst em or

associ ated conditions such as AZ T 8- substi tut.ed osine anal ogs,
>3 e Rt e e B ey be oftvtvp £ RER et FRIRATRB AT of

a-inter gﬁfaﬁi(’)hgeﬁtﬂﬁ@fgﬁﬁ_ 04 to th@%’r&ﬁﬁnﬁﬁh&ﬁdn_&:@@éduﬁ@giﬂﬁmaabblisﬁ?t?;rdhdc_ﬁﬂﬂh?.of%r tain
conpounds 10 according to the present invention e effective for
enhanci At wEPspls g @aFuchare W‘F@m&‘s"erideﬁof g’r‘%ntﬁ’&g%/‘%ﬁbe%cor ding to the
present invention by reducing the netabolismor inactivation of other

conpounds ang_ugﬁemon@hﬁlmdM§Mer ed for this intended effect.

Synt hesi s of contenplated conpounds An exenplary synthetic schene for

tri- O acetyl ahegenkt¥e \élnithétic(eshintforrayObRetylhied TREo fitie ¢which hag beski ng gr oup
of the am no group) is depicted below Q, HZN N H2ZN N, N~\ HO OH OH Ac20/ Py
HCl 1§t haodified with a masking group of the amino group) is depicted below.

0 : O
HN H;N
2 JSZ’N\ 2 JS"N
g S
o /OH  acomy o [ OAc
HCBther
HO OH AcO  OAc

Altematively, a 5-retinoyl derivative of Levovirin (which may be modified with a
masking group of the amino group) is prepared according to the following scheme.

0

HZNJSr
N
g

Coct S
Retinoic acid (__._Ei.;_,. o ORetinoic acid

Levovirin/DMAP
HCVEther

HO OH

15



AcO OAc OAc Alternatively, a 5 -retinoyl derivative of, Levoviyi whi ch
maybe nodified with a masking group of the am no grou'b)l[» |&{;H2® ed
according to the foll owi ng scheme. H2N Retinoic acid N, CQOCl ) 20

Leyovi ri nMSMISSURC] / Et her HO 15 OH ORetinoic acid 14 SEPPEHEXLMETH1/ 68034
PCTI USOL/ 08769 The followi ng further 5 -derivatives of Levovirin may be
prepared in a procedure simlar to that described in C Sergheraert, C

Pierlot, A T foRbwink fuldRRbVderiVhtivies BBLvoRirindnay Mﬂepagaqmaargﬁdm
826- 830, 1993. H2N HO OH R=CH2- (CH2) 13CH3 R O CH2- (CH2) 13

R=N- CH2siprdipptp ¥zatidgscrbedin-C. Seeabmaprb <t dislotdy. Tarat, &s tlepin) Mabemginei fe 5 Ot her
groups fpn &‘éamjﬁggﬁsg—*’d ggfids, lipids, cholic acid, and vitamns. A
I “base

salicylic acl praédrug of Levovirin may be obtained as follows: 0 11
C HOB Y~ 1 EDC/ DVAP/ Levovirin HCl /OEt her HO OH

N

~

0

HO o©H

R=CH>-(CH2)13CH3s
R*O-CHQ-(CHz)BCHg,

R=N-CH,-(CHz)13CHj3

R=Cholesterol or Cholesterol derivative
5 Other groups for R include bile acids, lipids, cholic acid, and vitamins.

A salicylic acid-based prodrug of Levovirin may be obtained as follows:

O

HoN >=
2 N O
0 0
0 N > {}
0 O N L
1 o [ ©
C
HO/ EDCJ'DI\.'I.AP."Lev.n:avi'rink
HCVEther -
HO OH

5'.Amino acid ester derivatives may be prepared as shown below:

0
HyN
2 J&—N\
N_ D
OAmino acid
DCC/DMAP/Levovirin O

o id
z 0 acl Pd/C/HC)/Dioxane

HO OH

16



5'-Amino acid ester derivatives may be prepared as shown bel ow. H2N

Z- Aniino acid DCCLDVAP/ Levovirin Pd/ ¢ HCL11D oxane HO %E@ wﬂlﬁl 16 1 4
SEP 2004 WD 01/ 68034 PCT/US01/ 08769 Where specific del’i

cont enpl a¥y? 1(ﬁ‘%ﬁ"?ﬂounds to the liver and the biliary syst%‘?ﬁ’ﬁ%‘“’“ﬁ@& red,
target!ng of i g@&ﬂ&g&%@ dHobef draédksﬁgamg to B¥ %%ash@@hws&ﬁ&i

candi dat e. nse uent ile aci ol1c acid) conjugates of

Levovi r desitad, dangstjyegoifdiid qndompmmle@p@drwﬂ sybiemrls wm@mﬂgﬁaﬂhdﬁt@e

%;fﬁrere Lﬁ?ﬁ%ﬁ‘l@"ﬁb l:fi rag &:‘s’hg@‘: %Oﬁugﬁ '\# on Cpr ot Qm%g};cog?e r‘i%dp HOsphat e

deri vat méﬁgyﬂﬁglﬁhmmlﬁpﬁshédaglﬁple&m&dlbalow conterrpl ated that protecting
t he negative charges of one or nore phosphate groups with neutral
substituents may formnore |ipophilic derivajives, which are expected to
revert back to the correspondi ng phosphat es!once inside-a cell. 10 HO CH

wherein R includes al kyl groups such as S- CH2CHz-

(CH3) 2CHC( O S- CH2CH2-; (CH3)3CC( O S-CH2 2-N(¢HS)SCC(O)OCHZ-

C6H5C( O) S- CH2CH2- or HOCHZCHZSS— CH2CH2- . Anmi n§ aci doc%goiﬁhor am dates are
yet anot her cl ass of comhamhda O s t hat e synthesized as
descri bed bel ow

5 HO OH

. Preparation of protected 5’-monophosphate derivatives are shown below. It is especially
contemplated that protecting the negative charges of one or more phosphate groups with neutral
substituents may form more lipophilic derivatives, which are expected to revert back to the

corresponding phosphates once inside a cell.

"0

HzNJgU\

0
(Rl——<s —/—03; P—N(iPr), é‘fc':x;ﬁ&mvm o O—P—(o—\—~ )

HCVDioxane

10

wherein R, includes alkyl groups such as CHgC(O)S—CHgCHz-; (CH;),CHC(O)S-CH>CH3-;
(CHg)aCC(O)S-CHzCHg-; (CHg)gCC(O)OCHz-; CGHsC(O)S-CHzCHz— or HOCHQCHQSS"
* CH;CH,-. ?

" Amino acid phosphoramidates are yet another class of contemplated prodrugs that may
15  be synthesized as described below:

17



17 14 sEP Zook WD 01.168034 H2N . PCTIUSOL./08769 0 |If O-- § w I
OH wherein R includes alkyl, alkenyl, aryl, or alkarylj HaBIE fz ﬁ‘ch may
further include one or nore functional groups or substituents. Still
further c&YR EYH§P34t ed rmnophosphate prodrug forms of LevBYFFPPHO878 shown
below 0 N5 HOOH@ 11 OP-CH | OH H2ZN R S-& Ph- CH2CHI
N, N' - Car bonyl di i mi Ie HCl / Di oxane HO OH O-P-O- CH2- (' )---S-S---R OR
Sal i cyl at e- based nut Nde prodrugs of Levovﬁql n ybe obt ai ned as
foll ows: H2N H2N ' N o

MeD™ Vg N

O— P— OH 0— III’—NH
0. DCCMBuCH, Hy,0 N 0, | R
OH HCYDiaxane . OH/z_‘
’ MeO
OH 0

HO OH HO

wherein R includes alkyl, alkenyl, aryl, or alkaryl, all of which may further include one
or more fimctional groups or substituents. Still further contemplated monophosphate prodmg

forms of Levovirin are shown below:

0

i
HoN ' HyN
? J»—N ? JS]-N\ |
O—P—OH R-S-SPu-CHOH/ 0—P—0—Cli, §—8—R
0, ] N,N-Carbonyldiimidazole _ | O P |
OH HCUDioxane - OH ' 7
HO OH

5 | HO OH

Salicylate-based nucleotide prodrugs of Levovirin may be obtained as follows:

o]

H-ZN HzN
N ‘ N
) 0 uu N. ) 8
0—P—0H °°°R‘ O0~P—0
O | DCC, tBnCH, H;O 8) ]
OH HCUDioxane CH
. R,00C

.HO .OH

wherein Ry may be CH3; Phenyl, H, or a sugar moiety (e.g., glucopyranose). It should further be
appreciated that contemplated prodrug forms also include diphosphate and triphosphate forms,

10  which may bypass one or more metabolic steps within a cell.

The following examples itlustrate lipophilic mucleotide prodmgs, which may be prepared

as depicted below:

18



Ri may be CH3, Phenyl, H or a sugar noiety (e.g., gluco
shoul d further be appreciated that contenpl ated prodrug forns al so |ncI ude
di phosphat® %4889 | phosphate forms, 10 which may bypassPoHESHSHE, e

olL OrYN I" O HOOH 11 OP-OH | OHDCC fBuOB H2O H erein
c R

met abol i c gteps within a cell. The éollowi ng exanples illustrate I|pophi lic
nucl eot i dejjpr odrugs, which maybey, g par ed as depicted below 18 14 SEP200~
WD 01/ 68 HEN HZN O 0 G N N 11 OP—OOooM bM U H/THF OM
HCVDi oxene OH in,which Xis Q or NCH2, anﬁ NB@4+. ~PCT/ US01108769 O O
O - (CH2) - CH3Y O P Ol /ﬂgsﬂ@-mﬂ&«k@wm —p eO—pFﬁdcpmgsm

r

Levovirin ma flzOW Mg a cedwr ecms omt | i ed

HCI/Dioxane

HO OH
HO OH

in which X is O or CHy, and M is NBuy'.

Phosphonate prodrugs of Levovirin may be prepared following a procedure as outlined

below;
0 Q @
o
9 B! W o
N DMSO/DCC N /
o OH ——» o CHO — o p I:— OPh
OPh
0 O

% o

N

o P—-— OH . o If,,r“ OPh
PdIO'HCl}'Dmxane . 1
OPh

5 ' | X OXO

T

)

o}
P—OH i(!) Il
O 0 P—0O—({CHg) 5—C—R
n-—u—s-(c:»x),—on \
?

(CH)p 5— b r

Other possible prodrugs include the combinations of the groups shown in PCT patent
application WO 98/39342, WO 98/39343, WO 98/39344 and WO 99/45016.

19



bel ow. HZN H2N DvsO DCC OH H2ZN O 11 P--OPh CPh 5 ZNO P -CH OH O |If

P-OH OHH2ZNO n Ro-S-(CHy-OROPh 0 p O(CH,)ZS—C—E Sépl éﬁ,_.(CHZ)Z
S-C R O her ‘Fossi bl e prodrugs include the conbinations # %2 El‘s shown
in PCT pat¥htl/63%¥pl i cati on WD 98/ 39342, WD 98139343, WO BEFY8HAZ763nd WO

99/ 450 16. Hjl is]ﬁﬂl%rtﬁg%n%g%h that where contemplated compounds are orally admiristered,
that such compounds will substantially remain unchanged (i.e., more than 75%, preferably more
than 85%, and most preferably more than 95% remain unchanged) during the passage through
the intestinal tract, and it is even more preferred that such compounds will be transpc;rted

5 (actively or passively) across the intestinal wall, and finally, once in the systemic circulation,
will be converted back to the parent nucleoside or nucleotide. Consequently, enzyme activated
prodrugs are especially contemplated and particularly preferred enzymes include intracellular
and extracellular esterases, enzymes with disulfide reductase activity, and ras-Farnesyl protein

transferase activated prodrugs.

10 For example, contemplated prodrugs include coumarin-based prodrugs, salicylate based
prodrugs, dithiosuccinoyl (Dts)-based prodrugs, reductase mediated prodrugs, 4-acyloxybenzyl-
oxycarbonyl-based prodrugs, ras-farnesyl protein transferase prodrugs, succinic acid based

prodrugs, and homoserine-based prodrugs:.

0
\é: 0 HZNJSF'N ?}: Q
L \ -
RI/ N\ > RI/
DCC/DMAP/Levovirin N
HO— HCVEther ko_z/\o_
]
O

1l

o)

0
HO OH
HZNI%_’N Arascs
| N\N> OH
: +
0
HO OH
15  Such coumarin based prodrugs are easily cleaved by esterases, which is followed by
lactonization, thereby releasing the Levovirin. R; may be CHj, fatty acids, cholesterol, cholicl

acids, or bile acids. Alternatively, coumarinic acid may be used to mask the amide finction of

Levovirin to produce the following prodrug:

20



WO 01/ 68034 PCTIUSOL/ 08769 It is still further preferred that wher
contenpl ated conpounds are orally adm ni stered, that 511 35.%6_?@ w | |

substanti in unchanged (i.e., nore t han 75% pre t han
85% and ﬁ%%%“%%%?erably nore than 95@6renain unchanged)£§ﬂﬁ$héggﬁe passage
through the intestinal tract, and | ig even nore preferred that such

conpounds wi Il be transporte actj v Iy or passively) across the
intestinal wall, andfinally Ce rﬂl‘(’gﬁrystemc circulation, wll be
converted back to the par ent Tucl eosi de ucl eot i de. Cbnsequently, enzyne

activated prodrugs are especi al9 y conte ated and particularly preferred

enzynes include intracellular Akg extracel bu PHest erases, enzynmes with
di sul fide reductase activity, ®ind ras- Fane yl/ protein transferase
activated prodrugs. 10 For exanple, conte ted prodrugs include

coumari n- based prodrugs, salicyl ate basedi? pr@ddr ugs, dithi osucci noyl
(Dts)-based prodrugs, reductase nedi ated prodrugs, 4-acyl oxybenzyl

oxycar bony! - Bgsigy by R Jggﬁlgm&a%nit RHSEN bR Blhel ﬁ%?ﬁfcﬁfd@éﬁ aBHAEEHIS

succinic acid noseri ne-based pro
DCCl DVABEeDR émbmc}udcs mghbmnng)grbm pemalids oephapicmORothehySiexl! adamids masksd ed

prodrugs .ar cleav

| act oni ﬁ%ﬁ P’@ f%%"yo eas?/br?g t ﬁﬁgﬁgsv%)\%pﬁﬁe@m{r@é& %ﬁﬁ%ﬁ@%ﬂpat ty acids,
chol gst eﬂimtanuﬂhpﬂollw ﬂaa}iydﬁetmrch@né ﬁloaml aheve ok tammainioaid/by abstitatiagii ¢ aci d
may be used. to sk the.am de_func 0] Levov r|nt roduce the.

fol | owi ﬁw%w%%r Cowmaimascd B sy botioe B8 chrirtebrheieas ﬁ%@\e
Simlarlygit is contenplated that salicylate based prodrugs may include an
activation step that includes a neighboring group catal ysis nmechani sm
Bot h hydroxyl and am de nmasked salicylates of Levovirin are shown bel ow,
and it is conterrpil d||tha1 their synthesis |l 5 substantially follow the

synt heti c schene I%P e for coumari cid by substituting salicylic
acid for coumari aC| Nray be CH3, Tatt 1§m ds, chol esterol, cholic

acids, and bile g
N
. C -
Ry O w oH wo @

HO OH HO OH o r

Where disulfide-reductase activated prodrugs are preferred, dithiosuccinoy! (Dts)-based
10  prodrug forms may be synthesized, which will result in the corresponding nucleoside by
enzyme-activated reduction (which may firther include esterase action).

/{ 0
el o

HO OH HO oH

Further contemplated reductase-mediated prodrugs are cleaved by a combination of

esterases and reductases and are contemplated to yield the corresponding nucleoside, and

21



acids. 0 11 C, HNO { R CEO HO OCH OH H2N HO CH 0 Wegre

di sul fi de-reductase activated prodrugs are preferred, d?tth»ELH:CQD%I
(Dt s) - based 109Pprodrug forms maybe synt hesized, which will result in the
corr espon WY /4% eosi de by enzyme-activated reduction (VVERIREI urt her

Irggljg'? :se né%??fbd@fg%)a%@eaggayfgwclﬁeavegﬁ'ﬁ&aygﬁgcgﬁ %QH&%% fgs%gat:ilarases and

r educt aaeds, andibiferagidsont enpl ated to yield the correspondi ng nucl eosi de, and
21 1 1t SEP 2004 WD 01/ 68034 PCT/ USOL/ 08769 exenpl ary prodrugs are depicted
bel ow in which RL may be CH3, fatty acids, cholesterol, cholic acids, and

bil e aci ds. NN“ HZQASCH o
# H,_NJSF
3
Ny

" HO OH HO OH
i
0
& S—8 CHz-0" CHN
AN d 13\
: N
b OH
o
HO OH

O

HN

) JS—N
) 9

%'O—z/—o O—CHz—QS_S\/\O’C‘R

5 . HO OH

4—Acyloxybenzyloxyéarbonyl—based prodrugs may be prepared by using the protecting
group strategy used t.o block amino group of any amino acids and is represented in the scheme
below. These prodrugs are cleaved by esterases giving back the free nucleos_ide. R; may be CHj,
fatty acids, cholesterol, cholic acids, and bile acids.

' o
0 ' Il 0
C C
. R |
HZN# Ry 0_@/\0 HN#
N N
N> D
N

NsHCOyDMF/H,0

10 HO oOH
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0 CEQ\/S~S~f2~ ~HVHOOHO If R CEO‘Ys-S HOO

OHHOOH5 HONHOOH O 11 O-C-OCHH 0 11 s--S'lliif@éPRZUUlr
4- Acyl oxybenzyl oxycar bonyl - based prodrugs nmay be prepared usi ng the
protectin 05¥ strategy used to block ani no group of a¥ & aci ds

di d cl db
oot er asee’ o) BrnEaneelPbiih FEEERR: ffatar A R "%deéb’%i%@’ragﬁf #POE de,
chol est enete tu@bodell€ ofibir@ds magdes aﬂaltdtrgeted; Iad<$ exehtply ﬂﬂjﬂr&g@oﬂﬂhls type are

represented below.
g o 0
C .
e C/\/ }m# | Jgr
N . H>N
& ) N
T N‘N £ N\N)\
- OH
ras-SH k‘j li((NH . o OH
o}
HO OH _ S b
5 Succinic acid based prodrugs are represented by the following structure, wherein R; is

CHj;, fatty acids, cholesterol, cholic acids, or bile acids.

HzN# :
N
>3 i
N“N & E R
O/ \/\O, 1
0O
HO . OH

Similarly, homoserine-based prodrugs may be prepared from Levovirin, and such pro-

drugs are depicted below, in which R, is CHa, fatty acids, cholesterol, cholic acids, or bile acids.

(o]
HQNJg]'
. N 0]

> % Y

, NN P! 0"
0
o \]/\/
NH;
10 . HO OH

In still further contemplated aspects of the inventive subject matter, phosphoamidate
based nucleosides and nucleotides, phosphonoformic acid based mucleosides and nucleotides,
nucleoside and nucleotide dimers, and further ras-farnesyl protein transferase activated prodrugs
are contemplated, and exemplary structures are as depicted below (in which R; may be CHs,

15  fatty acids, cholesterol, cholic acids, or bile acids):

23
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OH NaHCO31DMS/HHO 0 A( O--(,Y ' WC C HO OH OH 22 16EP2E4 01/ 68034
PCT/ US01/ 08769 Ras-Farnesyl protein transferase acti vaﬂdp S maybe
especi al | Xﬁadvant ageous where tunor cells or tunor nmasses are targeted,

and exenpl ¥drugs of this type are represented bel 8GI/USRLSHY HO OH
H2N HO OH O—l 5 SIR(;:\CU‘S Cld based prodr ugs—ar eor epr esent ed by the
foll ow ng struct ur e er& R1°| s CI—|3 B att?\ﬁm d chol esterol, cholic
acids, or bile acids. H2NC0 1 é | m 1 Tigg om)serl ne- based
prodrugs nmay be prepare from Le o r| n, such p'r Ndrugs are depi cted
below, in which Rl is fattyN 1 ds, cholesterol lic acids, or bile
acids. H2N 10 HO OH O /‘\" OTCll - R1, OH o OH
K _
' HO OH HO OH
O
W0
R—0~ C\g 4] 0]
g Wk o
0
N‘N> N\N> (I? 0
o [—OH A o O \/y
ORy FPP
HO OH HO OH '

o 0 - S—5 . T o
| NHC—O—»CHZ—Q—O/\/ \/\OOCHZ 0—C_
/N HN
N
» . |
OH

D
N
0 0 OH
HO OH ‘ HO OH
a
0 T o
N},f:—o—(cm)z—s—s—(wz)z—o—
N AN N
I W :
LN' N"N>
WOH wm&
HO OH . HO OH

It should still further be appreciated that all of contemplated prodrugs may be
synthesized in their respective mono-, di-and triphosphate form, and their respective

phosphonate forms.



NH2 In still further contenpl ated aspects of the inventive subject matter,
phosphoam date based nucl eosi des and nucl eoti des, phofqﬂcgﬁ 2@ aC| d
based nucl eosi des and nucl eoti des, nucleoside and nuc t i mers, and
further r¥QPEBRYsyl protein transfer ase activated prodr BGEUSH/6E769

cont enpl at ed qTﬁfl(& '!Ef% H&” ag e GBRIE {iH which R1
maybe CH3, 1?}%&1 acl ¥1 tero © ‘% c a%czgcd]tn bﬁjﬁ&l{% &éfgl ds): 231
4 3 EP Iﬁfda-hx\m)n@jtbﬁamaﬁe{by Rma’@mgth@amide(ﬁﬂuoh of theldhrboBarhjde group OTIRY O-C 11
- szo ocv%rjﬁ%g gcgm%leaﬂlulggatggxgmplé\rly a%ﬂl%;.—n%oa%’ﬁed prodrug %c:)rms 0 6§FOVH11‘01I[O_|

N
I N
LN’ N\N)
0 R — WOH
RO OR wd Sy
1% ' 0
l i o
~—~NE CﬁN |
lL N ay ,DCC ] )
0uC N,
0 HCI, Dioxane CH, o [—OH
RO OR HO OH

An additional contemplated example of the formation of a prodrug from Levovirin is as
follows, in which the linker may comprise ligands such as lipids, alkyl groups, bile acid, and
vitamins, and wherein the masking moiety is covalently coupled to the linker:

(8]
o,
U5 I .
o, [~O—F—O—f Linker | Masking Moiety
OH
HO OH

10 For example, particularly contempiated linkers include alkyl, cholesterol, bile acid, various
lipids and lipid soluble vitamins (e.g., A, D, E, K), and exemplary prodrug forms of Levovirin

are outlined below:



HO OH HOOH OH OH H2ZN HO 0O 0 0 C N&0-(CH2)2-S- S--(CH % pﬁ% HO
OH HO OH PCT/ USOL/ 08769 OH HO OH It should still furth rll' E’fﬁ at ed

that all %0%19@53%”13' ated prodrugs nay be synthesized in Fﬁ pective
nono-, phosphate form and their respective osp onhat e forns.

24 14 SEP2004 WO 01/ 68034 PCT/ USOL/ 88769 In still furt her cont enpl at ed
aspects of the inventive subject ma te prodrugs of Levovirin may be

obt ai ned by derivatizing the am&& f jon of the carboxam de group. The
foll owi ng exanples illustrate exenpl aNyNam n -r%:llfied prodrug forns of
Levovirin: 0 0 11 11 H3CG-CO CHz-OC

HO 0On

R Alkyl, Cholesterol, Bile acid, Fat soluble vitamin, or other lipids
= -C(0)- or -O0CCH,;CH,CO

COCH
e .
Rl1=R2=R3=Hor Ac

Derivatives of cholic acid Cholesterol derivative Vitamin D derivative

R1O™ " OR3

Alternatively, Levovirin phosphonate prodrugs may have structures as outlined below:

o .
Ny o—}:CHZO——Q—X—C—m _
HO ORZ
X=0,5
R2=H, Ac _
Rt = Alkl, Tipids, bile avids, fa soluble vitamin, ete.
/@\r
R;0" L

Ri=R2=R3=HorAc - L=HOOCCH;CH,COO

Bile acid or detivatives Cholesterol derivative Vitamin I derivative
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00 o0-0c~cx,,DCC OC5ROOROR>ORO0 HCT, D oxane 4 onal
contenpl ated exanple of the formation of a prodrug fro%cq:{m%qpl\ls as
foll ows, | Lch the linker nmay conprise |igands such L I al kyl
groups, beeaq&@%a, and vitamns, and wherein the nmaski 3113‘3?4@$"3}t°§g’%?s

coval entyd ¥uGeHR: 8HerhAivieRBpdotsNk&iovirtddibidphésphate Brodnigsintdy b sohhchirédaar

Maski ng noi ety 10 For exanple, particularly contenplated |inkers include
al kyl , éhloWesterol, bile acid, various |ipids and |lipid soluble vitamns
(e.g., A D E, K), and exenplary prodrug fornms of Levovirin are outlined
below. 25 14 S E P 2004 WD 01/ 6803 H2N HO OH R = Al kyl, Cholesterol, Bile

acid, Fat soluble vitamn, or oth lipids L =-C(O- or -0O0OCCH2CH2CO
HzNgkh'N\ o

y i

|

N. O~k 0—CHy S—$-R
(8] .

HO OH
&= Alkyl, Cholesterol, Bile acid, Fat soluble vitamin, or other lipids

LSH :
S
@ /@\(
HS-8 HS-8

Cholesterol derivative Vitamin D derivative

Rl 0 “m

R1=R2=R3=HorAc

Derivatives of cholic acid

Tn yet further contemplated aspects, Levovirin prodrugs may be polymerized via a
5  phosphate groups that couples the respective 2'- or 3™-hydroxyl group of the ribose with the 5'OH

group of the next ribose. Exemplary structures are given below (wherein the nucleoside is in the

L-configuration):
0 0
0-P=0 NH;
d PR
N
o}
RCOO HOOCCHCH,CO0 )
0 ORy 9
0-P=0 N
R S
NN coou
;Oi
0 ORl , 0 R10||l' ] 0R3
1
0-P=0 N
5 ¢ ])LNHZ
N-N Derivatives of cholic acid
o}
Ri=R2=R3=H
Rl=R2=R3=Ac
RCOO OBy Rl=H,Rz=Ac, 3 =4c
Rl1=AcR2=H,R3=Ac
= = =1
Rl=Ac RI=R2=Ac R3
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R1=R2=R3=H or Ac Derivatives of cholic acid Chol esteroL gﬁpvzlmée
PCTI USOL1/ 08769, Vitam n D derivative Alternatively, Lév v n phonat e

pr odr ugs structures as outlined bel ow H2N X= =H Ac Rl=
Al kyl, i %@?ﬁ%ﬁl e acids, fat soluble vitamn, etc. ng‘ﬁ&ﬁﬁéﬁﬁ%g}lc OO0

O PCH2 X-LRi 'éﬁ?@ﬁéﬁ%@@g&h't@e Pfelddsil atk@dds\eed douBRed G0l @siiRaS!
derivative Vi t%%\_ D derivative 26 14SEP20k WO Olgl 68034§PCTI USOL/ 08769 I n
still fbendiera ligopkilinaoichs 2nd pehescmplaydyedigs hesna sierdign a8 depstedibelgd may

have str, . as. 1 : .0 It OROCHR-(~ ") -SS-R 0 HO OH
R=Al kyl ,(%g%‘g’s%[er%ltﬁe ic?e EAJCEF% 'Fat soluble vitamin, or other lipids RIO""
Rl =R2=R3=Hor Ac Deri vatives of chol ioc acid Chol esterol derivative

1
O0=P=0 N NI
F/_ 6 <’ # 2
N-N

Q

RSS
o
HSS
0 oRy 0
]
_b= N
NS S
NN SSH
o
9 OR] o R]_ 0 i g OR3
G-P=0 N
o ¢ T
N-N Derivatives of cholic acid
o
RI=R2=R3=H
RlI=R2=R3=Ac
RCOO  ORy R1=H,R2=Ac, K3 Ac
Rl=AcR2=H,R3=Ac
=R2= =H
Rl=Ac RI=R2=Ac, R3
5 . Still further contemplated Levovirin prodrugs include phosphate esters with lipophilic

compounds as outlined below (with Levovirin in the L-configuration):

o
AR
o B O .
RI-E-X—I—O-P-O
1
CH; OCOH
HO COR2
X=0,8
R2=H,Ac

R1=Alkyl, Yipids, bile acids, fat soluble vitamin, etc.

COOCH
p
RjO™ "ORy L L
Rl=R2=R3=Hor Ac L= HOOCCH,CHyCO0
Bile acid or derivatives Cholesterol derivative Vitamin D derivative
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Vitamn D derivative In yet further contenpl ated aspects, ég VZDD!{'
prodrugs may be pol ynerized via a 5 phosphate groups th'la %I he
respective 2'- or 3'-hydroxyl group of the ribose with t roup of
t he next Ff(b%‘é@m“Exerrpl ary structures are given bel ow (mﬁ%@?%mﬂ?

nucl eosi de i 5@@% éﬁé@mr%n jvatives
of chol i c aci %ﬂ%&wﬁ?ﬂ@éﬂﬂfe%ﬁ %)hpf@g%m: J:C& =AC W d
R1=I - | , Ridulfide Readicont@hplaiad RRvoviritR3odrigs mEy hiRR-a/A00FBreHs i4pisied bElop@@ith\wO

01/ 6803 PCTL US 87 particularly contenpl ated aspect, the

nucl eosi % VHHRR %ﬂﬁf"ﬁ%ﬂ’é’%d via a disulfide bond to a Iipophilic

noi ety, and such exenpl ary prodrugs have a structure as depicted bel ow

(with Levovirin in the L-configuration): f? OORL OP=0o Nell 1 NN 1~
HN

0O ORL o-P=ON O < N
s 0
R-s—s—I—o—é—o
- Gz O

N
I

HO COH
R = Alkyl, Cholesterol, Bile acid, Fat soluble vitamin, or other lipids

SH
, P
-8 HS-§ ,

Cholesterol derfvative Vitamin D derivative

RiOF " ORg

Rl=R2=R3=HurAc

Derivatives of cholic acid

5 It is generally éontemplated that bio-transformations for the above synthetic schemes
may be applied to all contemplated nucleoside pro-drugs are as follows (with Levovirin in the

L-configuration):

-,
s Q9 Noy
er-s._s—!—o-r:-o o
CHa OH
HO ORp
R1=Lipids, Alkyl, Bile zcid,
Ry =H, Ac
‘ Glutathione

0
o
.2 Nay
Ry—SH H-s—l—o-r—o o

CHy (I)H

X=0.8 HO OH
)

L

HN ’u\lr N\)

Noyy
L0

CH; o
n
s=( uo-$-o
Cily oH

HO OH
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IO RCOO CRl R1= Ac Ess Derivatives of cholic acid R =R2=R3=H_ Rl
R2=R3=Ac Rl =H, R2 Ac,R3=Ac Rl = Ac R2= H, R3=Ac R =RZFAc SIRP=A084st i1
further conte | at ed Levovirin prodrugs i ncl ude phosphate esters with

| i pophi | i YO 8U¥MBYunds as. outlined bel ow (with Levovirin FPHTAURE/08769
L-configurati TolirarRk ﬂg'é% R2"1 Ac
Rl =Al kyl, Iﬁ%?%aw_‘%}\lcgﬁgc beﬁbf at S&r%%tifogs\%a%%ﬂ% et cngﬂ%ﬁ ??% Hor A

| . . =Hoo U GO0 Levaxtindndhe ldeorfigutations Chol est erol derivative Vi tam n
D derivative 28 14 SEP 2004 WD 01/ 68034 PCF/US01/ 08769 Where it is
especially desirable that theolipophilic noiety is ®oupled to Levovirin via

a disulfide bond, contenpl g}, vovirin prodru. gs,May~rhave a structure as
depi ct ed bel ow(vvlth Levovirid i the L- conflguratl 1)? HO OH R=Al kyl ,
Chol esterol, Bile acid, Fab-soluble vi¥diffn, or = i pi ds

BQ OCH RO OR

Ribavirin R=H, Acy], Lipids derivativ

Bioiransformation 1 l

(4] . 0O

. N N
HoN J\’ H.N ’u\r
0 o Y Biokansformation 2 2 [
i N N. N
HO- ]|? ~0 o ¢ HO o
OH
HO OH HO OH
Ribarvirin monophosphate
An inhibitor of IMP dehydrogenase

In further alternative aspects, bio-transformations may be performed as follows:
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S,SH R10i""- ' " nOR3 HS-S R =R2=R3=Hor Ac Derivativesg pf | hnyiaci d
Chol esterol derivative 51t is generally contenpl ated 'ﬁhgt 8@‘9 2&0%

bi o-trans ons for the above synthetic schenes dto all
cont enpl atnﬁ(iigﬁ‘{?h teosi de pro-drugs are as follows (with Lgeﬁygtﬁﬁ’ﬁjmﬁ t he
L-configuration): ZNCH3 O R -S-S-+-OP-OCH® OH R = Lipids, Al kyl,

Bile acid, R2-H Ac S==< CH3 H2N CH3 O Rl--%}§ SMOP-OCH3 OH X-O 3
Vitam n D derivative HO OR2 i GutatohiQﬁ@Io ONH2Nu HO-P-Oi OH HO OH

29 1 4 S E P 2004 Rl-'c':-x—l-—o -b-0
CHz OH
X=0,8 HO ORp
R1 = Lipids, Alkyl, Bile acid,
2=H, Ac

1 lipases, esterases

(o]

Y
0 CH; O N"N>
I
Ry—C-OH H—X——l—O—P—O o
T
CH; OH
X=0,8 HO  OH

CHj 0
. Y -
X=< . HO—P-0 o
CH3 (!)H
X=0,8 HO OH

and in still further alternative aspects, the bio-transformation may be performed as shown below:
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WO 01/68034 PCT/ US01108769 Alternatively, contenpl ated bio-transformations

may follow the general schene as outlined below (Wt h1 Ll@:< Elp Qﬁ]f][ln t he
L-configurati . Ribavirin H2ZN A-H, Acyl, Lipids deriva @
W@%&% O8I HRT%% bar virin

Bi ot r ansf 1 0Z7 Biotransformation 2 It HO PTO
nmonophosphate An inhibitor of | MP dehydrogenase i B2N HO OH In further
alternative aspects, bio-transformati ons may be }Qeakt\romred as follows: 30 14

SEP 200k WO 01/ 68034 PCT/ USOL/ 08769 H2 CT>0 RJ&_Q X-~ --0--0CHg OH
x=0,S R = Lipids, A Kkyl, Bile atisds LmpLP-Aey | {, 1R1-C-OH X=0, S HO OH
and in still further alternative aspectsS, the bio-raghsformati on may be
performed as shown bel ow. HO OR2 ) wd b

R = Alkyl, lipids, vitamin, bile acid, etc.

1 Glutathione, nonenzymatice

o

Ao

0 I >
n N"N

R-8H H-8 CHz—-O-—-II’--O o
)

BO OH

Or;

HO OH
X=0,5 NI o

R.= ATkyl, lipids, vitamin, bile acid, ¢le.
L lipases, esterases

o)

N
HZN’L’T 3
Ny

o
R-COOH H-X—@—CHQ_-—O—?—O o
e

HO OH

L

qu’lkr“\
¥

B-0 N
o

HO OH

<
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31 1 4 SEP 2004 WO 01/68034 PCTI USO1/ 08769 HO OH R =R1ky1l, i i@:%_'t am n,
bile acid, etc_ dutathione, noueuzymatics: O R-SH H- %)P 0

n Rc-X X R-Al kyl, lipids, vitamn, be acid, eta

li pas es, ﬁé)?]ggggs“es 0 R OOOK H x4/ )-CH -O--P-O OK HZN BCJE@S@E?%Q P-O OH

HZN OH HO ORThig, S¥deide ehfbaiventstind applications of nucleoside analog prodrugs have been
disclosed. It should be apparent, however, to those skilled in the art that many more
modifications besides those already described are possible without departing from the inventive
concepts herein. The inventive subject matter, therefore, is not to be restricted except in the spirit

5  ofthe appended claims. Moreover, in interpreting both the specification and the claims, all terms

should be interpreted in the broadest possible manner consistent with the context. In particular,
the terms “comprises’ and “comprising” should be interpreted as referring to' elements,
components, or steps in a non-exclusive manner, indicating that the referenced elements,
components, or steps may be present, or utilized, or combined with other elements, components,

10  or steps that are not expressly referenced.
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WO 01/ 68034 PCT/ USOL/ 08769 Thus, specific enbodi nents and applications of
nucl eosi de anal og prodrugs have been disclosed. It should be apparent,
however, to those skilled in the art that many nore nodificati mides
t hose al ready described are possible w thout departing err@tSEOi:? ive
concepts herein. The inventive subject matter, therefore, is not to be
restricted except in the spirit 5 of the appended clains. Mreover, in
interpreting both the specification atlpime clainms, all terms should be
i nt er pretyadidif: t he broadest possible manner consistent with the context. In
particular, the terns "conprises"” and"conprising"” should be interpreted as
referring to ,Qlc&{{ﬁm,accﬁgﬁi@@@mma@)r steps in a non-exclusive manner,
indicating that the referenced el enents, conponents, or steps may be
present, or utilized, or conbined Wt her el enents, conponents, 10 or
steps that are not expressly ref erenﬁgd. 3 14SEP2afl't Clains W claim 1.
A conpound according to formula (1) (1) R3' QpOR3 wherein Rl is a
maski ng group of the am no group; whereinn is H an amno acid radical,
-C(OR or -P(O(OCR )2, wherein Ris Cl1-Cl7, 1, al kenyl, or al kynyl,
and R is a masking group of the phosphaté& gjoup; R3 and R3' are
i ndependently H or Cl-Cl18 acyl; and whereimi RL and R2 are not hydrogen at
the sane tinme. 2. The conpound of clai m&Oowh&kein RL is selected fromthe
group consisting of  acetyloxypentanoic.acid, . . . .
par a- acet yl ox?%%ﬁ?ﬁld%'g’/&‘é?lﬁ%g‘rg’}lp Bg{i’ﬁ agpng gioypsiisreigieds Hot iminggidwner ei n
R2, R3 and R3' ar egjipsle . OR’)3GeHerdin R3s C g1 alkefly106r atityalyIn 2
wherein R3 and Rs?raéélreéei’ ﬂ?{@g.gm'lghe(%‘jt(mpo)gnd of clai H[g? vm(kglr?eli nﬂ}_]RZ is i
hydrogen. 5. The cadgbunamasking aionp of theahesnhaivizrowp; Rszad Re' e yderggdently
conprising a carb I ncti. 0 ' la R3 and
R3' are hydrogen,O@ﬁﬁ%ﬁ%ﬁé&%%“@%ﬁp@?%es a é}gﬂgsgﬁg%ﬁ%ﬂw\,ﬁ&géﬁp@hnd
according to fornmula (11)

2. The compound of claim 1 wherein R, is selected from the group consisting of

acetyloxypentanoic acid, para-acetyloxybenzyloxycarbonyl, para-

acetyldisulfidecarbonyl; and wherein Ry, R3 and R3' are independently H or acetyl.
3. The compound of claim 2 wherein R3 and Rj3' are H.

4. The compouhd of claim 2 wherein R; is hydrogen.

5. The compound of claim 2 wherein R; is a masking group comprising a carbonyl

function.
6. The compound of claim 1 wherein R3 and Ry' are hydrogen, and wherein R, comprises 2

phosphate.
7. A compound according to formula (II)

Rn, 2
NJgr
H N\
N, N) ¢ )
o [OH
HO OH
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HO OH 34 14 SEP 200 wherein R is a masking group of the am no group having
a structure selected fromthe group consisting of 0 O Il 11
RCO(CH)4-C0 11 O11 It RCG-X/ \CH2 OGCO0O0 11 11 ﬂzq:@E-RC}%’EOC
0 11 R--SSC0 11 RSS(CH2)2-0-C0 11 RGCX-CH2; and wherein X
is 0 or S, andheeinRids emackigg groeplof thelamdng group hryipg p stragtyte selgeted frgikite . 8.

The conpound of cl ai i the masking group conprises a disulfide
bond. 9. The conﬁ%ﬁﬁ%a%ﬁﬂgﬁgPﬁ17 wherein the masking group is sel ected

fromthe group consisting of 0 0 @11 Il R{C-o0-(CH)4 Co 0 R GC--X-\ CHf
0-G , and 0 O 11 11 R—C—O0—(CHp4—C— ,

il (l:l)
R—C—XOCHZ*O—C—

I il
R—C—8—(CHy);—0—C—

O
Il

R—8—38—C—

I
R—8—8—(CHy)y—O—C——

»

1]
R—C—X—CHr— .ang

wherein X is O or S, and R is a C;-Cyg alkyl, alkenyl, alkynyl, aryl, or aralkyl.
8. The compound of claim 7 wherein the masking group comprises a disulfide bond.
9. The compound of claim 7 wherein the masking group is selected from the group

consisting of

il l
R—C—O0—(CH)y—C— |

? 9
R—c~x4©—c1~12—o—c—— and

R—g—s_(CHz)z"O—g_ : and
wherein X is O or S, and R is a C;-Cy; alkyl, alkenyl, alkynyl, aryl, or aralkyl.
10. A compound according to formula (II)
R 0
H)\I‘g'N
\
)

0.

O_If" OR, (1) -

ORy'
HO OH
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RCS-(CH2)2 OG- ;and wherein Xis O or S, and Ris a Cl1-Cl18 al kyI

al kenyl , al kynyl, aryl, or aralkyl. 10. A conpound accordl n bﬁé
(rer) 01t OT-OR2 OR2' HO OH .35 14 SEP 200k wher ein %E:ﬁ rrasklng

group of the ami no group, and wherein R2 and R2' are |ndependently a
nmaski ng gr oupwatreini, i kbaphatskingy groyp disthe mgine goup ahdiwbereBER eatdeR)' ireom t he

group consisting of CX RS- S- R- C- X-CHZ ;
and wherein X is m&;peggiergﬁdnﬁaquxgcgm@ %@?%‘7 péaé Eﬂ’l’i?%‘awﬁglgfﬂ'wm aryl , or
aral kyl . 11. The gQHmRAURHN @e Fbd BndBnderein R is a masking group. 12.
The conpound of claim 10 wherein R2 is a masking group conprising a

di sul fide bond. 13. A conpound ac i ng to formula (I1V) R, NH OR2 HO CH
wherein R, is H or a masking 51"6 He—anm rfoSgfodplz-and wherein R2 is a
group having a structure selected Tromthe group consisting of 0 0 O

O
1l

wherein X is O or S, and R is C;-C,g alkyl, alkenyl, alkynyl, aryl, or aralkyl.
11.  The compound of claim 10 wherein R, is a masking group.
12.  The compound of claim 10 wherein R; is a masking group comprising a disulfide bond.

13. A compound according to formula (IV)

Ry 0
N
Fl
. Jgrg\
N, (IV)
N
0 OR;
HO oOH

wherein R, is H or a masking group of the amino group, and wherein R, is a groﬁp

having a structure selected from the group consisting of

ﬁ il (ljl)
R"‘C_S_(CHz)z"O_I‘I'_ , R—O——II'“ )
R—ﬁ—S—(Cﬂz)z—O R—O
0O
9 ¢
R — :
/P’O H M—C— ,a_nd
0"\
O
Il
Aot
II\TH
M‘-?H
AN
o O0—M
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i1l R--G-S-(CHR)2--0P- ROP- RCGS-(CHR)2-OR0O 11 00 I MC ,
and 36 A 4 SEP 2004 wherein Ris CE-C18 al kyl, al kenyl, alkynyl._a h or
aral kyl, and wherein Mis al kyl, alkenyl, alkynyl, aral kﬂY} éﬁ(P éé ka
hydr ophobi ¢ group. 14. The conmpound of claim 13 wherein the hydrophobic
group is sel eghedid R @TL06 aliydWikenglD akys¥l 1§, of amlkgh @hd evhagsindM i@ alkiyl,e aci d,
a chol esterol derivative and a vitamn D _ derivative. 15. The conpound of
clai m 14 wherei n RAKewhalkyawk amlighgyngk 2hydiepholc@eMyd of treating a
mammal having a viral infection conprising: providing a pharnaceuti cal

conposi tiign t gt cdisduid 88 claint PIRALRE B8 heGbEkbYi SBUp NSselBlaYRnE MRS Ng Of
a conpound according to claim1, a conmpound according to claim7 a

conpound accotafisistng of & thelimadid, a bitgiacid, eshplssia! dedvstive aed 2 vitamiailbn  13; and
adm ni stering theﬁghar maceuti cal conposition to the mammal. 17. The net hod
of claim 16 Wﬂ%}v& Nthe viral infection conprises an infection with an HCV
virus or an HBV virus, and wherein the manmal is a human. 18. A nethod of
nmodul ati n§. a Thepduopdune ofclaim 14 wharetn Repcomgiriseomphasghatg: provi di ng a
pharmaceutical conposition that includes a conpound selected fromthe

group consi sti,ng of compound accor di claj. . conpound accor di ng
to claint? aAcrg?}ﬁ%%ﬁfcfmgfgg%?mdﬁjmgg‘acflglgn‘ér%ol%eg{ﬁ@édr%@’nsglgﬁ]nd according to
claim 13; an?roammgru plizembagtitd eompevitimrothnt incadescvpgoihd sedtat frbia thenmal

in a dosage effective to  reduge expression of a type | cytokine apd
stinul ate expressi gﬁ“BFOIH;ISW%@% g compupdiafeording to glpim e 8RB atcardipa 9

wherein the mamal ;jb$, 4 akBABSund3Ecording to claim 10, and a compound according to claim
-13; and

administering the pharmaceutical composition to the mammal.

17.  The method of claim 16 wherein the viral infection comprises an infection with an HCV

virus or an HBV virus, and wherein the mammal is a human.

18. A method of modulating a lymphokine profile in a mammal comprising:
providing a pharmaceutical composition that includes a compound selected from the
group consisting of a compound according to claim 1, a compound according to
claim 7 a compound according to claim 10, and a compound according to claim
13; and
administering the pharmaceutical composition to the mammal in a glosage effective to
reduce expression of a type 1 cytokine and stimulate expression of a Type 2

cytokine.

19.7 The méthod of claim 18 wﬁerein the mammal is a human.
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