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novel synthetic derivatives of triterpenes and the use

of such derivatives as pharnaceuticals. Related Art
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particles. Upon entering a cell, this reverse
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at the site of integration. [0003] Progeny
viral genones and nRNAs are transcribed fromthe
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Meiemndm WNSfpolsmierhseaniso kneiwr avesvense tangoripties sMany
rXolecules of reverse transcriptase are found in close association with the
genomic RNA in the mature viral particles. Upon entering a cell, this reverse
transcriptase produces a double-stranded DNA copy of the viral genome,
which is then inserted into the chromatin of a host cell. Once inserted, the
viral sequence is called a provirus. Retroviral integration is directly dependent
upon viral proteins. Linear viral DNA termini (the LTRs) are the immediate
precursoxrs to the integrated proviral DNA. There is a characteristic
duplication of short stretches of the host's DNA at the site of integration.
[0003] Progeny viral genomes and mRNAs are transcribed from the inserted
proviral sequence by host cell RNA polymerase in response to transcriptional,
regulatory signals in the terminal regions of the proviral sequence, the long
terminal repeats, or LTRs. The host cell's protein production machinery is
used to produce viral proteins, many of which are inactive until processed by
virally encoded proteases. Typically, progeny viral particles bud from the cell
surface in a non-lytic manner. Retroviral infection does not necessarily
interfere with the normal life cycle of an infected cell or organism. However,

neither 1s it always benign with respect to the host organism. While most
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not only mediate the infection of susceptible cells by HIV, but are also
responsible for the virus-induced fusion of infected and uninfected T cells.
This cell fusion results in the formation of giant multinucleated syncytia, cell
death, and progressive depletion of CD4 cells in HIV-infected patients. These
events result in HIV-induced immunosuppression and its subsequent sequelae,
opportunistic infections and neoplasms.

[0006] In addition to CD4+ T cells, the host range of HIV includes cells of the
mononuclear phagocytic lineage (Dalgleish et al., supra), including blood
monocytes, tissue macrophages, Langerhans cells of the skin and dendritic
reticulum cells within lymph nodes. HIV is also neurotropic, capable of
infecting monocytes and macrophages in the central nervous system causing
severe neurologic damage. Macrophage/monocytes are a major reservoir of
HIV. They can interact and fuse with CD4-bearing T cells, causing T cell
depletion and thus contributing to the pathogenesis of AIDS.



deat h, and progressive depletion of CD4 cells in
H V-infected patients. These events result in
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SfeRdtlules that reduce compliance and thereby limit efficacy. Resistant strains

of HIV often appear over extended periods of time even on combination
therapy. The high cost of these drugs is also a limitation to their widespread
use, especially outside of developed countries.

[0009] There is still a major need for the development of additional drugs to
circumvent these issues. Ideally these would target different stages in the viral
life cycle, adding to the armamentarium for combination therapy, and exhibit
minimal toxicity, yet have lower manufacturing costs.

[0010] Previously, betulinic acid and platanic acid were isolated as anti-HIV
principles from Syzigium claviflorum. Betulinic acid and platanic acid
exhibited inhibitory activity against HIV-1 replication in H9 lymphocyte cells
with ECsy values of 1.4 uM and 6.5 pM, respectively, and T.I. values of 9.3
and 14, respectively. Hydrogenation of betulinic acid yielded dihydrobetulinic
acid, which showed slightly more potent anti- HIV activity with an ECsy value
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slightly nore potent anti- H¥activity with an EC50
val ue- Aof 0.9 and a TJ. val ue .of—t#\ (Fujioka, T., et
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(1996)) . Acylaivd bet’'ul i c acid and di hydrobetulinic
aci d derivatives tWat.tre potent anti-HV agents are
al so described in U S. Patent

R = H (Betulinic acid)

[0012] U.S. Patent No. 5,468,888 discloses 28-amido derivatives of lupanes
that are described as having a cytoprotecting effect for HIV-infected cells.
[0013] Japanese Patent Application No. JP 01 143,832 discloses that betulin

and 3,28-diesters thereof are useful in the anti-cancer field.



No. 5,679,828. COOH HR = H (Betulinic acid) [0012]

U S. Patent No. 5,468,888 discloses 28-am do
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cytoprotecting effect for H V-nfected cells. [0013]

Japanese Patent Application No. JP 01 143, 832

di scl oses that betulin and53, 28-diesters thereof are

useful in the anti-cancer field.-5- HH (Betulin)

[0014] U.S. Patent No. 6,172,110 discloses betulin and

di hydrobetulin derivatives found to have potent

anti-HV activity. (betulin and di hydrobetulin

derivatives) [0015] Esterifircatjon of the 3 carbon of
betulin w th succinic acid prody a conpound capabl e
of inhibiting HV-I activity skii, A G et ah,
Gos. Nauchnyi Tsentr Viry . "Vector"
9:485-491 (2001)). nt er nat i onal
Appl . No. WO 02/ 26761 Jdi$¢ e use of betulin and
anal ogs thereof f i nfections. U S
Patent No. 6, 3691 I pses the use of allobetulin
derivatives t &ready Ferpes virus infection. U S.
Patent No. 3,903, 049:dl scl oses the use of ursolic acid
derivatives as anti-inflammtory conpounds. -6- [0017]
A need continues to exist for conpounds whi ch possess
potent antiretroviral &8NWty, especially anti-HTV

[0014]aCt ! VIIE.%.’ lyé{ltetntc1 ng r6(,)1\/7%(?110 discloses betulin and dihydrobetulin

derivatives found to have potent anti-HIV activity.

—

(betulin and dihydrobetulin derivatives)

[0015] Esterification of the 3 carbon of betulin with succinic acid produced a
compound capable of inhibiting HIV-1 activity (Pokrovskii, A.G. ef al., Gos.
Nauchnyi Tsentr Virusol. Biotekhnol. "Vector” 9:485-491 (2001)).

[0016] Published International Appl. No. WO 02/26761 discloses the use of
betulin and analogs thereof for treating fungal infections. U.S. Patent No.
6,369,101 discloses the use of allobetulin derivatives to treat herpes virus
infection. U.S. Patent No. 3,903,089 discloses the use of ursolic acid

derivatives as anti-inflammatory compounds.



bi odi stribution properties and different nodes of
action. Such conpounds are urgently needed to add to
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safe and effective conpounds that can be topically

applied to vagi nal or other nucosa to prevent HV
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al koxycar bonyl am noal koxyal kyl am nocar bonyl ,
al koxycar bonyl am noal kyl am nocar bonyl ,
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am noal kyl am nocar bonyl ,
an1noa|koxyalkylan1nocarbony|
nonoalkylan1noalkylan1nocarbonyl
di al kyl am noal kyl am nocar bonyl , heterocyclylcarbonyl,
heterocyclylalkylaninocarbonyl,

cycl owﬂeyélﬁmmﬁ:@lﬁdirbmsl desi@hytea i andoainbthafbymulas of A are
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“alkoxycarbonylaminoalkoxyalkylaminocarbonyl,

alkoxycarbonylaminoalkylaminocarbonyl,

alkylcarbonylaminoalkylaminocarbonyl, aminoalkylaminocarbonyl,
aminoalkoxyalkylaminocarbonyl, monoa]kylaininoalkylaminocarbonyl,
dialkylaminoalkylaminocarbonyl, heterocyclylcarbonyl,
heterocyclylalkylaminocarbonyl, cycloalkylaminocarbonyl,
arylaminocarbonyl, arylalkylaminocarbonyl,

arylcarbonylaminoalkylaminocarbonyl, or heteroarylaminocarbonyl, any of
which is optionally substituted by one or more hydroxyl or halo, or Rs is a
carboxyl or hydroxymethyl, or when either R, or R3 are carboxyl, then Rs can
be methyl;

Rgis hydrogen, methyl, hydroxyl or halogen;

R7 and Rg are independently hydrogen or Ci.¢ alkyl,;

Ry is CH;, or CHj; (

Ryg is hydrogen, hydroxyl or methyl,

Ryii  is  methyl, methoxycarbonyl, carboxyalkoxycarbonyl,
alkanoyloxymethyl, alkoxymethyl or carboxyalkoxymethyl, any of which is
optionally substituted by one or more hydroxyl or halo;

Rj2 is hydrogen or methyl;



substituted by one or nore hydroxyl or halo, or can be
interrupted by a nitrogen, sulfur or oxygen atom or
wa@ ooobioserpd ons t hereof ; and wherein the strai gheCciastved031370
line represents an optional double bond between 2 and
C or C20 and C29; with the proviso that when Ais CH
t hen cannot be glutaryl or-succinyl when a doubl e bond
exi sts between Cl2 and C13; when Ais (ii) and Ris
nmet hyl, then cannot be succinyl; when Ais (iii) and R
, R3 aglisaiyérogae br mgthyhgen, then cannot be succinyl;
and with the proviso that A (i) cannot be-9- or V\,hen
and RRsisdydees h¥9X¥%nd a doubl e bond exists
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nitrogen, sulfur or oxygen atom, or combinations thereof; and
wherein the straight dashed line represents an optional double bond
between C12 and C13 or C20 and C29;

with the proviso that when A is

OH

cE:/II/,,“

Cc

then R; cannot be glutaryl or succinyl when a double bond exists between C12
and C13;

when A is (ii) and R;; is methyl, then R; cannot be succinyl;

when A is (1i1) and R;, R3 and R;3 are each hydrogen, then R; cannot
be succinyl; and

with the proviso that A (i) cannot be



conpositions. [0021] The conpounds of Forrmula / are
useful as anti-retroviral agents. Therefore, the
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retroviral infection in cells or tissue of an ani nmal
conprising adm nistering an effective-10- retrovira

i nhi biti ng anobunt of a conpbund of Formula / . Sone

enbodi ments are directed to a nmethod for treating a
patient suffering froma retroviralrel ated pathol ogy,
conprising adm pistering to said subject a,retrovira
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use for HTV-therapy in the U S. The present invention
is also directed to a nethod for treating a subject
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tde above-noted triterpene derivatives, optionally in
conbi nation with any one or nore of the known anti -
[0019] ADDS tlheomap embpdisients, Rinis seleated stoimthk gniup do0gigBig dthe
present invention also provides a nethod of preventing
transm ssiorf of HV infectioh between indigidgals. In
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[0020] A second aspect of the present invention is directed to pharmaceutical
compositions, comprising one or more compounds of Formula 7, and a
pharmaceutically acceptable carrier or diluent. One or more additional
pharmaceutically active compounds can also be included in these
compositions.

[0021] The compounds of Formula I are useful as anti-retroviral agents.
Therefore, the present invention provides methods for inhibiting a retroviral

infection in cells or tissue of an animal, comprising administering an effective



worman and/ or said fetus a retroviral inhibiting
ef fective anount of one or nore conpounds of Formnula I
wa@lo05/08p7p0 egnancy or i nmediately prior to, at,POr/US2004/031370
subsequent to birth. [0024] Further, the present
i nvention provides a nethod of preventlng transm ssi on
of HV infection during sekal intercourse, conprising
applying a retroviral inhibiting effective anount of a
topi cal conposition including one or nore conpounds of
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directed to a method for treating a subject infected with HIV-1 by

administering at least one of the above-noted triterpene derivatives, optionally
in combination with any one or more of the known anti-AIDS therapeutics or
an immunostimulant.

[0023] The present invention also provides a method of preventing
transmission of HIV infection between individuals. In particular, the present
invention provides a method of preventing transmission of HIV infection from
an HIV infected pregnant woman to a fetus, comprising administering to said
woman and/or said fetus a retroviral inhibiting effective amount of one or
more compounds of Formula I during pregnancy or immediately prior to, at,
or subsequent to birth.

[0024] Further, the present invention provides a method of preventing
transmission of HIV infection during sexual intercourse, comprising applying
a retroviral inhibiting effective amount of a topical composition including one
or more compounds of Formula I to vaginal or other mucosa prior to sexual
intercourse.

[0025] Furthermore, the present invention is directed to a method for making

compounds of Formula I.



wherein the ring carbons designated x and y in the
formulas of A are the sane as the ring carbons

waelewsgsebed x and y in Formula | ; Ris PCT/US2004/031370

car boxyal kanoyl , where the al kanoyl chain can be

optionally substltuted by one or nore hydroxyl or

hal o, or can be interrupteblby a nitrogen, sulfur or

oxygen atom or conbinations thereof; and R3 are

i ndependent |y hydrogen, nethyl, halogen, hydr oxyl ,
[0026] car boxydditiomal &nbblimeR4 dnd duidyaitagesnof the tilentio atilh derset

gqglﬁlgﬁ%gﬁ( %lc;h? E&?scé}%@%ﬁ%;ytgﬁ ﬁé&ﬁ%ﬁ %g.rtf.) Wnl){ L)e obvious from the

Q%cﬁgﬁbfﬁl JF AR Yk PeaiER! Wﬁmct?ée@f’%ﬂ@ﬂv@ﬂtiono 'The embodiments
car boxyal koxynet hyl , any of I's optionally

sod sdvantages obgheormenupn wol de iryaitzed( yhd aftaihed oy meansRE the

a car boxyl or. 0 h when eit her R3 are
IR coRb iR R B R boiied SHER it dragiaed iy

[0027] hydr OXbyis t@ rbehﬁid@ﬁﬁﬁbd it Bl iRy ﬁregwﬁgﬁgdi@ﬁmuhéen Mo agen

or 1-6 al Ris CHor CH,; ol ydr ogen ydr oxyl

dhe f@élpmng Xertalled deearipyipn arreeiemPlaHend wgplanatory only and are
Gaf Itggﬁs% ﬁx%g g{\}gg{% gllaggéaow oxymet hyl , al koxynet hyl
oxXya

or car any of which is optlonally
substltuted by one or nnre hydroxyl or halo;-13- Ris

hydr ogen or net : i methyl; is
hydr ogen or hyd&%ﬁ??ﬁiigbﬁ}@ggggﬁﬁﬁgﬁilz and C13 form
a single bond, or is absent if

[0028] The compounds of the present invention have the general Formula I:

Ry I

or a pharmaceutically acceptable salt or ester thereof:



2 and Cl13 form a double bond; R is hydrogen or
hydroxyl; R is alkyl or carboxyal kyl, where the al kyl
w@b@sn3wam be optionally substituted by one orP@DUS2004/031370
hydroxyl or halo, or can be interrupted by a nitrogen,
sul fur or oxygen atom or conbi nations thereof; and
wherein the strai ght dashed2iine represents an
opti onal doubl e bond between Cl12 and C13 or C20 and
C29; with the proviso that when A is CH then cannot be
gl ut arwheréih ssisadused ringudioraud®ubl e bond exi sts between
Cl2 and C13; when Ais (ii) and is nethyl, then cannot
be succinyl; when Ais (iii) and R3 and are each
hydr ogen, then cannot be succinyl; and-14- with the
proviso that A (i) cannot RO when and R3 are both
met hyl ang a double&p@nd exi si’s between C12 and C13.
[0029] In sBme enbodP

6} al kyl car bomyalogré)up or
ro 13
g the gro nsi sting

I/II[,,“

@ (i) (iii)

wherein the ring carbons designated x and y in the formulas of A are
the same as the ring carbons designated x and y in Formula I;

R; is carboxyalkanoyl, where the alkanoyl chain can be optionally
substituted by one or more hydroxyl or halo, or can be interrupted by a
nitrogen, sulfur or oxygen atom, or combinations thereof;,

R, and Rs; are independently hydrogen, methyl, halogen, hydroxyl,
carboxyl, or COOR;7;

R4 is hydrogen, methyl, halogen, or hydroxyl,

Rs is carboxyalkoxycarbonyl, alkoxycarbonyl, alkanoyloxymethyl,
carboxyalkanoyloxymethyl, alkoxymethyl or carboxyalkoxymethyl, any of
which is optionally substituted by one or more hydroxyl or halo, or Rs is a
carboxyl or hydroxymethyl, or when either R, or R3 are carboxyl, then Rs can
be methyl;

R is hydrogen, methyl, hydroxyl or halogen;

Ry and Rg are independently hydrogen or C;.¢ alkyl;

Ry is CH, or CHs;

Ryp is hydrogen, hydroxyl or methyl;

Ry 1s  methyl, methoxycarbonyl, carboxyalkoxycarbonyl,
alkanoyloxymethyl, alkoxymethyl or carboxyalkoxymethyl, any of which is
optionally substituted by one or more hydroxyl or halo;



HO HO HO HO C. HO. HO C HO C HO HO and [0030] In sone
enbodi nents, R and R3 are independently hydrogen,

woreaolspso7b@l ogen or hydroxyl. In some enbodi menP&T/Us20d4/031370

R3 are independently carboxyl. In sonme enbodi nents, R
and R3 are independently COOR .-15- [0031] In sone
enbodi nents, Ris a car box%ﬁ(‘cz-i o)al kyl group or a
car boxy(C2-i o) al koxy(C o)al kyl group. In sone

enbodi nents, R is a carboxy(C2-6)al kyl group or a

car bom{i@ﬂy&bgérkmyétﬁyQG) al kyl group. In sone

errbod &1 Ris se PLf(:;)tedfromthe group consi sting
of - Fe0EeT 05 C HO Et HO HO HO and HO [0032]

Accoqu Int @ IJHW%M .on, in sonme enbodi ments the
con‘pourllgs Oé Forrmula™/’/: | | wherein R4, R5, R7, R

and aRas mélyd@geméchaomxbeibforﬁoa singla bond, @rhas is absent if
e ac P B30 ot byt o1 ut aryl
3, 3" ®i mp%h&u@mymy&xyl,gl utaryl or succi nyI h

Ry7 is alkyl or carboxyalkyl, where the alkyl chain can be optionally
substituted by one or more hydroxyl or halo, or can be interrupted by a
nitrogen, sulfur or oxygen atom, or combinations thereof; and

wherein the straight dashed line represents an optional double bond
between C12 and C13 or C20 and C29;

with the proviso that when A is

OH

wI”II',,_

c

then R; cannot be glutaryl or succinyl when a double bond exists between C12
and C13;

when A is (ii) and Ry is methyl, then R; cannot be succinyl;

when A is (iii) and R, R3 and R;; are each hydrogen, then R; cannot

be succinyl; and



anot her enbodi nent, is hydrogen, R7 and are both

methyl, R5 is-16- carboxyl and is
w@@2903/03agporet hyl gl utaryl, 3', 3" -di net hyl succi nyPCT/US2004/031370

glutaryl or succinyl. In sone enbodinents, is

car boxyal koxycar bonyl , al koxycar bonyl ,

al kanoyl oxynetliyl, carboxyblkanoyloxynethyl

al koxymet hyl , carboxyalkoxynethyl an1nocarbony|,

al kyl am nocar bonyl, dialkylaninocarbonyl,

al koxyah kb oViee aar BAilydannot be

al koxyal koxyal kyl am nocar bonyl ,

alkoxycarbonyl.n1noalkoxyalkylaninocar

al koxycar bonyl gm noal kyl am nocar bonyl ,

aQoal kyl am nocar bonyl ,

nocar bonyl ,
sl am nocar bonyl ,
’).hcakbonyl, hefer 2Pbonyl ,
nocar bonyl ,
gcarjponyl , aryl am noe|r bgn
arylalkyfanl ocar Eghyl ,
arylcaﬁbanylan1noalkylan1nocarbdﬁw
het er oar yl am nocar bonyl, any of mhlch |s optionally
substituted by one or nore hydroxyl or halo, or R5 is
a carboxyl or hydroxynethyl. In sone enbodi nents, R5
I s carboxyal koxycar bonyl , al koxycar bonyl ,
alhisa Rg yana Bt pth metryb axd aldealbie ood ristsHydtween C12 and
al koxymet hyl , carboxyal koxynet hyl. In sone
odiments, R5 is selected froma group consisting of

[0029] C&f bo om§I Hlﬁ@?ﬁ)‘ff@?ﬁshkl is aQQb()g/g(% 10%%@%&1 g%'ﬁp) orGHH
’aﬁlﬁOXﬁZElz @%$y(malkylmbm gembodi seme smbRginents, R1 ls
sel ect ed f oxy(éz 8a]ﬁl}'ld%ar%on3§ll sting of - 17- or a

carboxy(Cy.¢)alkoxy(Ci.¢)alkylcarbonyl group. Suitable R; groups are selected

' OH

/III:

from the group consisting of:

0 o] Et o]
Hozc/\)j\é , HOZC)\/U\é , H02c></u\§

HO,C

“°Z°Q/H\§ .

[0030] In some embodiments, R, and R are independently hydrogen, methyl
halogen or hydroxyl. In some embodiments, R, and R; are independently

carboxyl. In some embodiments, R; and R; are independently COOR;.



Et P HHO HO H HO HO HOC and HO [0034] In sone
enbodi nents, is selected froma group consisting of:

woRrbos/o307g0 / \ -, NH Il Il I\N NH [0035] | n BOIES2004/031370
enbodi nents, is hydroxynethyl. In sone enbodi nents, R5
is carboxyl. In sone enbodinents, nis fromO to 20.

In some enbodi ments, n is-i¥om1 to 10. In sone
enbodinents, nis from2 to 8. In sone enbodi nents, n
is froml to 6. In sone enbodinents, nis from2 to 6.

[0031] [ 0036]In | §on$ed renbRER@GITERL;S is tah%aﬁ)@ﬂ}?(@én&ﬂk?lf dkd® or a
present invention have Fornmula ///:-18- |11 wherein RO

@r@oay(élza@alhew(ﬁew)a&@évgromr Eorsemea embodippensn Ry is 2

I
g%gxy@e Hjetuﬂ))lll ue cogny‘?dlrlg&l&@%%l#&@{(é Qalk?d %/ﬁoup[ 810%9‘?6
lembs @i D OR|;mefit s selecedretfipth, thet hgeoppar bamsjsting  of:
car boxyal koxycarbonyl, al kanoyl oxynet hyl, al koxynet hyl
or carboxyal goxymst hyl),ylzfy/f whi ch i SB@? 'y
sutg%ztcl/t/u{\e/d/ y on,e Sorzc

”°2°\></ % ,”°2°\/\/§ , HoL N %

[0032] According to the invention, in some embodiments the compounds have

Formula IT:

I

CH3 CH3 R4

wherein Rj, R4, Rs, Rs, R7, Rg and R4 are as defined above for Formula Z. In
one embodiment, R¢ is B-methyl, Rg is hydrogen, Rs is hydroxymethyl and R;
is 3'3'-dimethylglutaryl, 3',3'-dimethylsuccinyl, glutaryl or succinyl. In
another embodiment, Rgs is hydrogen, R; and Rg are both methyl, Rs is



hydroxyl or halo. In sone enbodi nents, is selected
fromthe group consisting of nethyl, -CO (CH ) COCH,

WO aWs8(7®) (CH ) CH, -CH Q(CH ) CH and - CH QO GrPCI/USID0DH031370

In sonme enbodi nents, nis fromO to 20. In sone
enmbodi nents, n is from 1 :ﬁg I n sone enbodi nent s,
is from2 to 8. In some e gdlments nis fromlto 6.
In sone enbodi nents, nis from2 to 6. In sone
embodi nents, is math | h sone enmbodi nents, Rn is
r?éf hesl, angd an§/|3' 3 r@ne&mlwﬁbdzdiﬁ Aedimethylsicsialyk cileteryl roam
cigjoup consisting of methoxymethyl and
ﬁ%rret hyl . h sone enbodi nents, nethyl groups found
[0033]| n carinlsems WatHoldimies R istbaﬂ)obwémeaal%nﬁ Huedkgswbonyl
038]. h sonme enbodi nents, the conpounds of
6? XYRetERk i on h&v@orlkmpgloxymethyl, | V lememethml
as def | for Fo I n
?ﬁlg) 0e lk meﬂﬁ is 3 é& S%C%??YP& gl ut aré amlnocarbonyl
Stla]Bylalmnmearbymﬂucm nyI gl utaryl orallaixga]ﬂcpmimnddarbéﬁ?l,

nt oth an are nethyl. In sone
@%&8?@W§(y%%°%ﬂ@§inds of the present i nventi on
Qﬁé&y@ﬁéﬁ?‘laﬁnﬁfoal&xyaﬁk , R3, R5, R7, and
are as i ned as above for For Ia / . L sone

alwasicareenyiamingalnyldmompeatbo®yli s met hyl, and is net hyI

I odi ts, is thyl, Ris en an
bR T e L ERRE RN
eftedileayiigylaRindcartfodd} . WhbRbdlkylaminoalkylaminocarbonyl,

dialkylaminoalkylaminocarbonyl, heterocyclylcarbonyl,
heterocyclylalkylaminocarbonyl, cycloalkylaminocarbonyl,
arylaminocarbonyl,‘ arylalkylaminocarbonyl,,

arylcarbonylaminoalkylaminocarbonyl, or heteroarylaminocarbonyl, any of
which is optionally substituted by one or more hydroxyl or halo, or Rs is a
cartboxyl or hydroxymethyl. In some embodiments, Rs is
carboxyalkoxycarbonyl, alkoxycarbonyl, alkanoyloxymethyl,
carboxyalkanoyloxymethyl, alkoxymethyl, carboxyalkoxymethyl. In some
embodiments, Rs is selected from a group consisting of carboxyl,
hydroxymethyl, -CO(CH2),COOH, -CO,(CH;),CHs, -CH,OC(O)(CH,),CHs,
-CH,OC(0O)(CH2),COOH, -CH,0O(CH;),CH; and -CH,O(CH,),COOH. In

some embodiments, Rs is selected from a group consisting of:



R is defined as above for Formula J . In sone

enbodi nents, the conpounds of the present invention
whaoos/oswporul a VT.-20- HC VI OH CH, H OH wher ePCT/afmo031370

are as defined above for Formula I . [0039] Any

triterpene which falls wthin the scope of Fornula /

can be used. According to the invention, in some

enbodi ments the conpounds of Fornula/ are sel ected

fromthe group consisting of derivatives of uvao

ursolic aci @ erythrodiol, Qechi nocystigFad d,

ol eapsld sk~ umpbgsTRel i 8% d,nd,0 S0,
di hydr%)l upeol , bit ulinic acid net hyI ezst er,
dlhydrobetublnlc aci d nethﬁlester

17- S edjol 0 e oI em c
K DAt SR

acid, caC|d IIic Aci
4, 4- di met hyl - andr ost anedi oI [0040] In sorre

enbodlizzgg#éthe conpoun ) &f the present 6nvent|on
are as in kEar W%ﬂyi)ﬁs re. both
o€mpodi Fne /}ﬁonpéu ds™>of o'h
present invention are defl ned as in Formul a/, V\,her ein
is 3,3 ¢dim®ethyl succnyl. In sone enbodinents, t he
conp qgeggﬂ\ present invention are defined as in
For mul & V\herel % is succinyl, i.e., HOOC [0041]

[0034] ACCOT G Bt BmbB@meANER! isQBlecttd HRAMERIP eohdiRM D1 he
stereochentstry

WNHZ \H/NH\/\ WNHW/ §\"/NH\/ §\”/NH\/\ /‘
3\("(/\ | 5\[(”“\/\,«“2 H/N“\/\ A ANH %\n/ /\:/\ |

(o]

g\”/N/DO | E\H/NO | : NH\/\N/_\ %\”/NH< %W/NH /Q\
gYNH /N:L o YNH—@—

0

[0035] In some embodiments, Rs is hydroxymethyl. In some embodiments,
Rs is carboxyl. In some embodiments, n is from 0 to 20. In some
embodiments, n is from 1 to 10. In some embodiments, n is from 2 to 8. In
some embodiments, n is from 1 to 6. In some embodiments, n is from 2 to 6.

[0036] In some embodiments, the compounds of the present invention have
Formula IIT:



of the sidechain substituents is inportant. In sone
enbodi nents, the conpounds of the present invention
wae@sdafdned as in Fornula / , wherein A is (ipCEHOS2008031370
in the b position. In some enbodi nents, the conpounds
of the present invention are defined as in Formula /
wherein Ais (i) and is inl&he-21- b position. In sone
enbodi ments, the conpounds of the present invention
are defined as in Formula , wherein Ais (i) and is in
the a position. In sone enbodinenks t he conpounds of
the present invention are defined ﬁs in Formula |
wherein Ais (i), R7 is as dyl and i s hydrogen. In
sonme enbodi ments, the conpéﬁﬁ pf+{ he present
, Wherein Ais
(i), Ris a-nethyl, and d gen. I n sone
enbodi ments, the conpou 3 esent i nvention
are defined as in For§H Rvis (i) andrtroth
ent s, the conpounds

of the present i

wherein AR s (i Il R |s in the b position. [0042]

In some enbowT 3™~3" - di net hyl succinyl is at the
C3 position. In enbodlnents t he conpounds of
Formula / / are 3- é%? 3 dlnethylsuccinyl)uvao

3&’1’%1‘41 SR, dRIE a%‘l&lI@ﬁ' Ca?é Qé’ ld)aﬁﬁéﬁ QIS(W@' fBL‘ 'Fo?mﬁ)la(ls lt?’ one

su00|ny echi nocystic acid or 3-
chrrﬂmﬂim;dm;,u]&c inyl,3 siimethggluiatl, 3’ ,ébdlmethylsusmnﬂ glutaryl or
enbodi.nents, the conpounds of Formula /// are
SUEPTR: 30 dlnethylsuccinyi)lupeol; 3-0 (3,3 -

[0037]dl met l]JY' Sstfaed NYemddinsht)! UR‘?P' ,1s methyl, methoxycarbonyl,
3-0- (3, 3 dlnethylsu00|nyl)

reathoyyadkeveeaberyll i ni callaaﬂomloxwmethyl alkoxymethyl or

bcg%)e%%aq(oxgrtme rlgﬁ’hg%{ %tg&rﬁfuﬁﬁ%] %} t}gnalla suPstltuted by one or more
Qiybﬁﬁklylreﬁtlﬁlo t e sem&‘p@nbtdﬁmeﬁts FRE Mg seldctéd &bm the group

3-0 (3,3 -dinethyl succin 4. 4-di et hyl andr ost anedi o
|oon§;st@g( 3' of3r _methyl, —COze/CI%Z)nCOOH -CH,0C(0)(CH,),CHs,
-CH,0O(CH,),CHj; and -CH,O(CH,),COOH. In some embodiments, n is from
0 to 20. In some embodiments, n is from 1 to 10. In some embodiments, n is
from 2 to 8. In some embodiments, n is from 1 to 6. In some embodiments, n
is from 2 to 6. In some embodiments, Rj; is methyl. In some embodiments,
Ry; is methoxycarbonyl. In some embodiments, R;; is selected from the group
consisting of methoxymethyl and ethoxymethyl. In some embodiments,

methyl groups found in Ry; can be substituted with a halogen or a hydroxy.

[0038] In some embodiments, the compounds of the present invention have

Formula I'V:



di met hyl succi nyl ) - 17a- et hyl andr ost anedi ol ; or

3-0-(3",3 - dinethyl succi nyl)androstanediol. In sone
weredpsaseremt s, t he compounds of Formula V are PCT/US2004/031370

3-0- (3,3 -di nmethyl succinyl)- a-boswellic acid; or

3-0-(3,3" - dinethylsuccinil) b-boswel lic acid. In

sone enbodi ments, the conpé®md of Fornula VI is

3-0 (3,3 -di methyl succi nyl )gymmemni ¢ acid. [0043]

Al kyl groups and al kyl containing groups of the

conpounds of the present inventionan be straight

chain or branched al kyl groups,CHarjef gf,ably havi ng one

to ten carbon atons. In sonpe~e oainents t he al kyl
groups or al kyl contai nj gJr.ou X the present
ttjedywi 5

i nvention can be substi C3-7 cycl oal kyl
group. In sone enbed 1€t ¢ycl oal kyl group Ry

i nclude, but is no i 0, a cycl obutyl,
cyclopentylqu\c oup. - 22- [ 0044] Also

i ncl uded wi t hi 0% he .cqpe of the present invention are
the non toxic pharmaceuti dally acceptable salts of the
conpounds of the prés%ht ﬂ%ventlon These salts can be

ﬁ{}}%? Ikémﬁ%ftR‘? %’é‘{ B&%ﬁ% ] edifghla‘% ‘ERPVQ léaﬁlék %9 In one

re@pliniht! RE iPur 3 idiRehsRIRAYN B! Bﬂdﬂtﬂe‘ﬁhﬂiu%@in?lc | GhithaQT B
with a suitable organi C or inorganic base and

isgertimyli ﬁlgonm@nb@dlmenmb@thfl?arané& atpeefylkean i ncl ude

cat | oRj% sg Seedmb Qilng‘l ets lé %lol saotktﬁé Fe et n@&tﬁtﬁbé
such as *sodi um thiu ass um - e&

Magnekilam and t he Ilke as wel | as nontOX|c anmoni um
quat ernary anmoni um and anmine cations including, but
not limted to ammoni um tet rarreikhyl an
tetraet hyl ammoni um net hyl am ne, "éhng hylanine

tri met hyl am ne, ethyl ami ne, NRaet hyt\gl ucani ne and the
i ke. [0045] Also, included withi scope of the
Ar maceutically
of t he present

present invention are the ngn tox

acceptabl e esters of the p

wherein Ry, Rs, Rs, Rg, Ry, and Rg are as defined as above for Formula . In
some embodiments, Rg is hydrogen, R; is methyl, and Rg is methyl. In some
embodiments, Rg¢ is methyl, R; is hydrogen and Rg is methyl. In some
embodiments, Rj is carboxyl. In some embodiments, R3 is COOR;7, wherein
Ry7 is defined as above for Formula 1.

In some embodiments, the compounds of the present invention have

Formula VI:



invention. Ester groups are preferably of the type

which are relatively readily hydrol yzed under
w@baosioat7egi cal conditions. Exanpl es of phar maceCt/uszi04/§31370

acceptabl e esters of the conpounds of the invention

i nclude al kyl esters wherein the alkyl group is a

strai ght or branched chaiﬁx*ﬁmceptable esters al so

i nclude C5.7 cycl oal kyl esters as well as aryl al kyl

esters, such as, but not |limted to benzyl. Cl1.4 alkyl

esters are preferred In sone gabodpgents, the esters
are sel ected fromthe group cofsksti ng of
al kyl carboxylic acid esters, s as acetic acid
esters, and nono- or dralkylphc e esters, such as
nethylphosphate ester or 4d gsphat e ester.
Esters of the conpound gsent’oHnvent i on g?n
be prepared accordi ondls net hods. 6]
Certain conpoun \ f hex~scope~of Fornmul ae / ,
III IV, Vand v%ﬂves recf"erredto as
"pr odr ugsg. The prodrug" refers to
compounds 1t\h@ N y transforned in vivo by an
enzymatic or chg" process, to yield the parent
conpound of th%¥ above formulas, for exanple, by
S I ussion is provided
%i’i h&d i{SI'mlég agg%eégﬁgﬂgy?n r%fdr ugs as Novel
[0039] DeI | verny t5yespemrsyhidtofalls #éthirAHE. sSopeSyfbarsiulmd Ser bessed.
and in Blor versible Carriers i Si .
AgGRIEeR to Fii’@hg“’e% i @aﬁorpﬂa?‘ﬂg%@wg%% Agg%‘gf’?ﬂdrs offf
RSHIATI BT £R%1ed 286m 1BS Trolss @bhdistRic o8l HESvaEid8s BE uvaol,
esters of the conpounds of Formulae / , I, 111, IV, V
arsdliviacid) eryghoediolp c@mqspgstmmmfhlqh@n@hc aqid) Wesmqhy feid,
roup i u st ifu with. 0
31‘ dg‘)'a%? {’ %‘T‘e[d]n&‘él i’fl Smeﬁ%'r}ﬁ J‘%%d} nc e,el%ﬁi
hyleté! RP%¥hbE lazﬁidéc%tan‘é&lbf Oe[hkiﬁoswlbﬂisl g@hﬁ&ﬁﬁ@ atid, o-
acr&lor [ ower al esters thereof, and phosphoni c
boswelbe a¢1d,v%bosarrerk1;q acebansy 44-dipethyandrestangdighp| e
[0040] Zg: ga%reoﬁl%r ?&B%'uh@nté}%g ohﬂ)%{lﬁ'&eoﬁ ﬂginfegé'r@ %Yénlnsn are
defined as in Formula I, wherein R, and R; are both methyl. In some

embodiments, the compounds of the present invention are defined as in
Formula I, wherein Ry is 3",3'-dimethylsuccinyl. In some embodiments, the
compounds of the present invention are defined as in Formula I, wherein R; is

succinyl, i.e.,

u
HOOC/\/C——é

[0041] According to the invention, in some embodiments the stereochemistry
of the sidechain substituents is important. In some embodiments, the
compounds of the present invention are defined as in Formula 7, wherein A is
(i) and Rs is in the B position. In some embodiments, the compounds of the

present invention are defined as in Formula I, wherein A is (i) and R is in the



such as acetic acid, arylcarboxylic acids and
aryl al kyl carboxylic acids. Suitable sulfonic acids
wo p@bosig@l kyl sul foni c acids, aryl sul foni c aci BET/aRZN04/031370
aryl al kyl sul foni c aci ds. Suitable phosphoric and
phosphonic acid esters are_nmethyl or ethyl esters.
[0047] In sone enbodi nent 2lthe 3 acyl groups having
di met hyl groups or oxygen at the C3' position can be
the nost active conpounds. This observation suggests
Bhﬁﬁlﬁbﬂ eﬁeSmyqtmbmﬁmamyJ the mmpsund’s gh thelpeesientpinmmimn atfo
en anced tivit 0048] The i.nve
gfagis T pERIIBG FHCRIBIRGY BRI HLibe fPOS Ty Pbr e
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compounds” or antiviral "anti bodi es or fragnents
tshme eefbodi@@k] By tchmppends "wntformear &izal abOHA3'y"

hpp Bt bIget 0 RS AR V
'Cde"llhgth?l@&cuﬁﬁjel:mﬁ@@@ﬁ@ (2) rgigoviral eatt achmenp-(393'-
dlmethylsuccmyl)sumaresmohc acid. In some embodiments, the compounds
of Formula III are 3-0-(3'3-dimethylsuccinyl)lupeol; 3-O-(3'3'-
dimethylsuccinyl)dihydrolupeol; 3-0-(3',3"-dimethylsuccinyl)-17p-
methylester-betulinic acid; or 3-O-(3',3'-dimethylsuccinyl)-173-methylester-
dihydrobetulinic acid. In some embodiments, the compounds of Formula IV
are  3-0-(3',3'-dimethylsuccinyl)-4,4-dimethylandrostanediol; ~ 3-O-(3',3'-
dimethylsuccinyl)-17a~-methylandrostanediol; or 3-0-(3',3"-
dimethylsuccinyl)androstane.diol. In some embodiments, the compounds of
Formula ¥ are 3-O-(3',3'-dimethylsuccinyl)-a-boswellic acid; or 3-O-(3',3'-
dimethylsuccinyl)-B-boswellic acid. In some embodiments, the compound of
Formula VI is 3-0-(3',3'-dimethylsuccinyl)gymnemic acid.

[0043] Alkyl groups and alkyl containing groups of the compounds of the
present invention can be straight chain or branched alkyl groups, preferably
having one to ten carbon atoms. In some embodiments, the alkyl groups or
alkyl containing groups of the present invention can be substituted with a C35

cycloalkyl group. In some embodiments, the cycloalkyl group may include,
but is not limited to, a cyclobutyl, cyclopentyl or cyclohexyl group.
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wo pdusosd7pon of intercellular spread of the vireST/USBN4/031370

[0044]

synthesis and/or cellul ar expression of viral

antigens; (7) viral budding or maturation; (8)
activity of virus-coded e nmes (such as reverse
transcri ptase, integrase and proteases); and/or (9)
any known retroviral or H 'V pathogenic actions, such
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prseen eo netend L00ERl, ALt ene deLLYal b
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hydrolyzed under physiological conditions. Examples of pharmaceutically
acceptable esters of the compounds of the invention include Ci.¢ alkyl esters
wherein the alkyl group is a straight or branched chain. Acceptable esters also
include Cs cycloalkyl esters as well as arylalkyl esters, such as, but not
limited to benzyl. Ci.4 alkyl esters are preferred. In some embodiments, the
esters are selected from the group consisting of alkylcarboxylic acid esters,
such as acetic acid esters, and momno- or dialkylphosphate esters, such as
methylphosphate ester or dimethylphosphate ester. Esters of the compounds of
the present invention can be prepared according to conventional methods.
Certain compounds within the scope of Formulae I, IT, III, IV, V and
VI are derivatives referred to as "prodrugs". The expression "prodrug" refers
to compounds that are rapidly transformed in vivo by an enzymatic or
chemical process, to yield the parent compound of the above formulas, for
example, by hydrolysis in blood. A thorough discussion is provided by
Higuchi, T. and V. Stella in Pro-drugs as Novel Delivery Systems, Vol. 14,
A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, Ed.

Edward B. Roche, American Pharmaceutical Association, Pergamon Press,



nation's blood supply is currently tested for
anti bodies to HV. However, the test is still
w0 pgessEed and sanpl es which yield negative teBCHUSZN4/031370

still contain HHV virus. Treating the blood and bl ood
products with the triterpene derivatives of the
present invention can add-%h extra nar gin of safety by
reducing or elimnating activity of any retrovirus
that may have gone undetected. [0054] In addition,
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ALY LA ARSY By & himastc’éringu%t least one of the above-noted
triterpene derivatives, optionally in combination with any one or more of the

known anti-AIDS therapeutics or an immunostimulant.

[0049] Other features, advantages, embodiments, aspects and objects of the

present invention will be clear to those skilled in the areas of relevant art,

based upon the description, teaching and guidance presented herein.

[0050] The analogs of the present invention can have anti-retroviral activity,

thus providing suitable compounds and compositions for treating retroviral
infections, optionally with additional pharmaceutically active ingredients, such
as anti-retroviral, anti-HIV, and/or immuno-stimulating compounds or

antiviral antibodies or fragments thereof.

[0051] By the term "anti-retroviral activity" or "anti-HIV activity" is intended

the ability to inhibit at least one of:
(1)  viral pro-DNA integration into host cell genome;
(2)  retroviral attachment to cells;

3 viral entry into cells;



not limted to, AZT (zidovudi ne, RETROVIR,
d axoSm thKline), 3TC (lam vudi ne, EPIVIR(r),
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ant1bodles in combination with each other, or associated with a biologically

based therapeutic, such as, for example, gp4l-derived peptides enfuvirtide
(Fuzeon; Timeris-Roche) and T-1249 (Trimeris), or soluble CD4, antibodies
to CD4, and conjugates of CD4 or anti-CD4, or as additionally presented
herein.

[0053] A triterpene derivative according to the present invention can be used
in treating blood products, such as those maintained in blood banks. The
nation's blood supply is currently tested for antibodies to HIV. However, the
test is still imperfect and samples which yield negative tests can still contain
HIV virus. Treating the blood and blood products with the triterpene
derivatives of the present invention can add an extra margin of safety by
reducing or eliminating activity of any retrovirus that may have gone
undetected.

[0054] In addition, triterpene derivatives of the present invention can be used

as prophylactics to prevent transmission of HIV infection between individuals.
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fanciclovir (FAWIR(r), Novartis); acyclovir

(ZOVIRAX(r), daxoSmthKline); cytofovir (VISTIDE(r),
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mer capt o- D-val i ne); FOSCARNET(r) (trisodium

BhosphRpg files ﬁai\elilvéksctahaﬁﬂmmsterédmﬂaﬁy ©r zbgiinljection to an

RN PLeONGS DB 1o e BYIE TR By fymmediately”
r t
?12861{ tﬁf gﬂh g{:' hﬁl%EaE"ﬁTﬁ{l\a/)l- l%ﬁfl tor}@@&)@’tﬂé’ brobﬁ@im}amaij’tﬁé%ewbom

00); Peptide T (octapeptid
Aot drcemesPmfiscresiu| Alsb,abe dammtlves ¥an Bl“h edryinastered F’ﬁglmibo

e el Db e b PRl Pt SO of B nkyring

g&tﬁgfer Mirofg¥H-thd G RansIe Huehel, NAE N@GRALV&abS )the rprédcher
contai ning or Ch4-based mol ecul es; Trimetrexate

{tvediiomuoaebe used dniing mahnm:rggtuecs tq [pEIveRsF trmsayjesion of

?@gs?E ﬁ?iﬁ%?géﬁe ggf«'ﬂt %L:%g’%l? |eg§§%? %{\:%otugﬂ dfng) topical

b&ﬁﬁéﬁiﬁ@ﬂnﬁmﬂn@ 030 of mawmmmg bBlGommrIQM)dHL lil’ o st
Sui t abl e i mmunonodul ators for optional use with

#itp ewag@ﬁle oy ethey BUces 1Tortif e*%uaé dRIRECOTSG-HRT Brample, the

QPSR DB By EARIE KO GO ach b
HiVeftde an imfectadinialedd yn uambotdd femaleioadt vasaderder i vat i ves

t hereof ; - 27- interferon b; G anmexon; cycl osporin;
246, 738; colony stinmulating factors,

meti di ne:
%hﬁmt?&la gcaki?ﬁlég%m“%} ni t rochl or obenzene; HE2000

(Hol I'i s- Eden Pharmaceutical s); inteferon-g; glucan;
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least one triterpene derivative. "Pharmaceutical compositions according to the
present invention can also further comprise other anti-viral agents such as, but
not limited to, AZT (zidovudine, RETROVIR, GlaxoSmithKline), 3TC
(lamivudine, EPIVIR®, GlaxoSmithKline), AZT+3TC, (COMBIVIR®,
GlaxoSmithKline) AZT+3TC+abacvir (TRIZIVIR®, GlaxoSmithKline), ddI
(didanosine, VIDEX®, Bristol-Myers Squibb), ddC (zalcitabine, HIVID®,
Hoffmann-LaRoche), D4T (stavudine, ZERIT®, Bristol-Myers Squibb),
abacavir (ZIAGEN®, GlaxoSmithKline), nevirapine (VIRAMUNE®,
Boehringher Ingelheim), delavirdine (Pfizer), efavirenz (SUSTIVA®, DuPont
Pharmaceuticals), tenofovir (VIREAD®, Gilead Sciences), saquinavir
(INVIRASE®, FORTOVASE®, Hoffmann-La Roche), ritonavir (NORVIR®,
Abbott Laboratories), indinavir (CRIXIVAN®, Merck and Company),
nelfinavir  (VIRACEPT®, Pfizer), amprenavir (AGENERASE®,
GlaxoSmithKline), adefovir (PREVEON®, HEPSERA®, Gilead Sciences),
atazanavir (REYATAZ®, Bristol-Myers Squibb), fosamprenavir (LEXIVA®,

GlaxoSmithKline) and hydroxyurea (HYDREA®, Bristol-Meyers Squibb), or
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present invention in a pharnmaceuti call 3{ accept abl
@amS@pﬁKémg) ly cytofovir = (VISTIDE®, Gilead); gancm ovir

(CYTOVENE®, Hoffman LaRoche); dextran sulfate; D-penicillamine (3-
mercapto-D-valine); FOSCARNET®  (trisodium  phosphonoformate;
AstraZeneca); fusidic acid; glycyrrhizin (a constituent of licorice root); HPA-
23 (ammonium-21-tungsto-9-antimonate); ORNIDYL®  (eflornithine,
Aventis); nonoxynol; pentamidine isethionate (PENTAM-300); Peptide T
(octapeptide sequence, Peninsula Laboratories); Phenytoin (Pfizer); INH or
isoniazid; ribavirin (VIRAZOLE®, Valeant Pharmaceuticals); rifabutin,
ansamycin (MYCOBUTIN®, Pfizer); CD4-IgG2 (Progenics Pharmaceuticals)
or other CD4-containing or CD4-based molecules; Trimetrexate
(Medimmune); suramin and analogues thereof (Bayer); and WELLFERON®
(c-interferon, GlaxoSmithKline).

[0057] Pharmaceutical compositions of the present invention can also further
comprise immunomodulators. Suitable immunomodulators for optional use
with a triterpene derivative of the present invention in accordance with the
present invention can include, but are not limited to: ABPP (Bropririmine);

anti-human interferon-c.-antibody; ascorbic acid and derivatives thereof;



conmbined with a pharmaceutically acceptable carrier
These conpositions can be adm ni stered by any neans
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regimens for the admnistration of a triterpene
derivative according to the-28- present invention can
be dete nined readily by thbse with ordinary skill in
the clinical art of treating a retroviral pathol ogy.
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[0059] The term "treating" means the administering to subjects a triterpene
derivative for purposes which can include prevention, amelioration, or cure of
a retroviral-related pathology.

[0060] Medicaments are considered to be provided "in combination" with one
another if they are provided to the patient concurrently or if the time between
the administration of each medicament is such as to permit an overlap of
biological activity.

[0061] In some embodiments, at least one triterpene derivative comprises a
single pharmaceutical composition.

[0062] Pharmaceutical compositions for administration according to the
present invention can comprise at least one triterpene derivative according to
the present invention in a pharmaceutically acceptable form optionally
combined with a pharmaceutically acceptable carrier. These compositions can
be administered by any means that achieve their intended purposes. Amounts

and regimens for the administration of a triterpene derivative according to the



as an anti-viral or immune stinulating agent. In such
an approach, the dosage of the second drug can be the
wa 208/03590r different fromthe dosage of the fPEBHUS2004/031370
t herapeutic agent. In sone enbodi nents, the drugs are
adm ni stered on alternate days in the recommended
amounts of each drug. [006&8} Adninistration of a
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[0065] Therapeutic administration can also include prior, concurrent,
subsequent or adjunctive administration of at least one additional triterpene
derivative according to the present invention or other therapeutic agent, such
as an anti-viral or immune stimulating agent. In such an approach, the dosage
of the second drug can be the same as or different from the dosage of the first
therapeutic agent. In some embodiments, the drugs are administered on
alternate days in the recommended amounts of each drug.

[0066] Administration of a compound of the present invention can also
optionally include previous, concurrent, subsequent or adjunctive therapy
using immune system boosters or immunomodulators. In addition to the
pharmacologically active compounds, a pharmaceutical composition of the
present invention can also contain suitable pharmaceutically acceptable

carriers comprising excipients and auxiliaries which facilitate processing of



auxiliaries, if desired or necessary, to obtain

tabl ets or dragee cores. [0068] Suitable excipients
wae@s/080790 , fillers such as saccharide, for exBopU82004/031370

| act ose or sucrose, mannitol or sorbitol; cellul ose

preparations and/ or cal ci um phosphates, such as

trical ci um phosphate or ca?%iun1hydrogen phosphat e; as

wel | as binders such as starch paste, using, for

exanpl e, mai ze starch, wheat starch, rice starch

gl adtive soaapohpdsgistoaprieparatiormgaisiahtchn bermsdudypharmhdeutioaly,
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stearic acid or salts thereof, such as magnesi um
Peecsriatoeanut OF) rareant-seretrae froamabert Hbopsreemyip cabeut 75
. e ' e ui tabl e
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sol utions can be.u , Which can optionally_contain
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a || as soft,. al ed capsul es nade of
p%og\}ﬁlates, such as trica celum p os&?ate or calcium hydrogen phosphate; as

well as binders such as starch paste, using, for example, maize starch, wheat
starch, rice starch, potato starch, gelatin, tragacanth, methyl cellulose,
hydroxypropylmethylcellulose, sodium carboxymethylcellulose, and/or
polyvinyl pyrrolidone. If desired, disintegrating agents can be added such as
the above-mentioned starches and also carboxymethyl starch, cross-linked
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as sodium
alginate. Auxiliaries are, above all, flow-regulating agents and lubricants, for
example, silica, talc, stearic acid or salts thereof, such as magnesium stearate
or calcium stearate, and/or polyethylene glycol. Dragee cores are provided
with suitable coatings which, if desired, are resistant to gastric juices. For this
purpose, concentrated saccharide solutions can be used, which can optionally
contain gum arabic, talc, polyvinyl pyrrolidone, polyethylene glycol and/or

titanium dioxide, lacquer solutions and suitable organic solvents or solvent



gelatin and a plasticizer such as glycerol or

sorbitol. The push-fit capsules can contain the active
w@orsosntgs in the formof granules which can bEPCTUSIA4/031370

with fillers such as | actose, binders such as

starches, and/or lubricants such as talc or magnesi um

stearate and, optionally,'g%abilizers. In sone

enbodi ments using soft capsules, the active conmpounds

are di ssolved or suspended in suitable liquids, such
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@@@bagdueaubst ances whi ch | ncrease the viscosity of the
suspensi on i nclude, for exang sodi um car boxynet hyl
[0070] cel | ulPgssable sphasmeesiuticalnayeppratiens: March Ok i i aised regtally

RS P Qxa%%le,aglﬁ)%o&%%{eg'%wcﬁ Wil 8 cox%?)ination of the

active compounds with a suppository base. Suitable suppository bases are, for
example, natural or synthetic triglycerides, or paraffin hydrocarbons. In
addition, it is also possible to use gelatin rectal capsules which consist of a
combination of the active compounds with a base. Possible base materials
include, for example, liquid triglycerides, polyethylene glycols, or paraffin
hydrocarbons.

[0071] Suitable formulations for parenteral administration include aqueous
solutions of the active compounds in water-soluble form, for example, water-
soluble salts. In addition, suspensions of the active compounds as appropriate
oily injection suspensions can be administered. Suitable liphophilic solvents
or vehicles include fatty oils, such as sesame oil, or synthetic fatty acid esters,
such as ethyl oleate or triglycerides. Aqueous injection suspensions that can
contain substances which increase the viscosity of the suspension include, for
example, sodium carboxymethyl cellulose, sorbitol, and/or dextran.

Optionally, the suspension can also contain stabilizers.



[0072] A pharmaceutical fornulation for systemc
adm ni stration according to the invention can be
wo eoosoberped for enteral, parenteral or topical PCT/US2004/031370
adm ni stration. Indeed, all three types of fornulation
can be used S|nultaneously 0 achi eve systemc
admini stration of the active i ngredient. [0073]
Suitable formul ations for oral admnistration include
hard or soft gelatin capsules, dragees, pills,
[0072]t abl et phirmetanticridonpaleien foalsysenic adhiinistration according to
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i nclude rectal suppositories. [0075] Prophylactic
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te, a jelly, a spray, a foam or a sponge.
dldsmgetramuumludﬁreaabwponimde@f Formul ae / , // I

Vv, V a ophyl acti c pi cal for n.is,
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rophyl actic, formul ati ons include those suitable
3%% AIpaste.cielly, HEPTEBHA 0am, SHASAIREer akhieglosagpragnount of a
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pfomplda’rmil by iarggnayhl, less than about 1,000 milligrams, and in some
embodiments from about 0.01 milligrams to about 100 milligrams. The topical
formulations can include other prophylactic ingredients. The carrier and
diluents should be acceptable in the sense of being compatible with other
ingredients of the formulation and not deleterious to the recipient.

[0076] Topical prophylactic formulations include those suitable for vaginal,
rectal or topical administration. The formulations can, where appropriate, be
conveniently presented in discrete dosage units, and can be prepared by any of
the methods known in the art of pharmacy. All such methods include the step
of bringing the active agent into association with liquid carriers, gels or finely
divided solid carriers or both and then, if necessary, shaping the product into
the desired formulation.

[0077] Prophylactic formulations suitable for vaginal administration can be

presented as pessaries, tampons, creams, gels, pastes, jelly, foams, or sprays,

or aqueous or oily suspensions, solutions or emulsions (liquid formulations)



t he nmet hods known in the art of pharmacy. A such
nmet hods i nclude the step of bringing the active agent
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Liquid sprays can be delivered from pressurized packs.

[0080] Prophylactic formulations according to the invention can be adapted to
give sustained delivery. Also, the prophylactic formulations can include other
active agents, such as spermicidal agents, antimicrobial agents, and anti-viral
agents.

[0081] The triterpene derivatives of the present invention can also be
administered in the form of an implant when compounded with a
biodegradable slow-release carrier. Alternatively, the triterpene derivatives of
the present invention can be formulated as a transdermal patch for continuous
release of the active ingredient.

[0082] Suitable formulations for topical administration include creams, gels,
jellies, mucilages, pastes and ointments. Suitable injectable solutions include
intravenous  subcutaneous and intramuscular injectable  solutions.
Alternatively, the triterpene derivatives can be administered in the form of an

infusion solution or as a nasal inhalation or spray.



[ 0080] Prophylactic fornmulations according to the
i nvention can be adapted to give sustained delivery.
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active agents, such as spernicidal agents,
antim crobial agents, and §gt| -viral agents. [0081]
The triterpene derivatives“of the present invention
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di hydrobetulin can be heated overnight at 95 C with

ShrsadosrPshe appropri ate anhydride in anhydr ous
pyridine in the presence of 4-(dinethylam no)pyridine
(DVAP) . corresponds to as defined above for A(ii).

Wien thin |ayer chromaBOgtBEMEY 1( TLC) i ndi cates

conpl ete consunption of starting material, the
reaction can be diluted with Et OAc and washed with 10%
HC sol uti ou

=,

Anhydride
(or acid chloride)
DMAP
Pyridine
95°C.

Anhydride
(or acid chloride)
DMAP
Pyridine
95°C.

[0084] The compounds of Figure I of the present invention can be prepared in

a manner similar to that exemplified by the modification of betulin as shown



The Et OAc | ayer can then be dried over and subjected

to colum chronmat ography. SCHEME 1 Anhydride (or acid
w@hbdosnsde) DVAP CH OH Pyridine CH OR 95 C. R (PCTHUS2004/031370

Anhydride (or acid chloride) DVAP CH CH Pyridine CH OR

95 C. R O [0084] The con‘pggnds of Figure / of the

present invention can be préepared in a manner simlar

to that exenplified by the nodification of betulin as

own-34- in Schene 2. Schene 2 depicts the mﬁynt hesi s
rlBlﬁCBGm%? S6hertA dispifthdhe syriliesiy rousafos cpmppenisoyhere R,

gv e“s e s k%ﬂu &% g%ﬁ%&iﬁtedcc%ﬂ'&?fc?fp déHgﬁRRccgr?efsi)cr)]ned% to
Ru deﬁned above for A(11)

SCHEME 2

AgOCOCH,
1) (CH,;C0),0 OAc BUsNBr
2) NBS, CCl, Toluene
AcO
€ 1) NaOH
a > CH,OR,
2) Anhydride,
Pyridine
[0085] Scheme 3 depicts an alternative method of synthesizing the compounds

of the present invention by the use of solid phase organic synthesis (Pathak,
A., et al. Combinatorial Chem. and High Throughput Screening 5, 241-248
(2002)). Briefly, a triterpene backbone can be linked to a resin via ester or
amide bond formation at Rs, Ri; or Rys (denoted by R;). Any resin which
allows cleavage of compounds under mild conditions can be used, e.g., 2-
chlorotrityl chloride resin or Sieber amide resin. An amino acid can be
introduced as a spacer between the triterpene and the resin if desired. Once
the triterpene is immobilized onto the resin scaffold, diversity can be
introduced as desired at the C3 position by adding the acid form of the desired
R; substituents (denoted by Ry,).



1) (CH CO AgOCOCH O CH OH - QAc Bu NBr 2) NBS, CC
Tol uene M AcO QAc QAc 1) NaOH CH OR 2) Anhydride, AcO
w@pe0sa30780 Schene 3 depicts an alternative net hpdr/v$2004/031370
synt hesi zi ng the conpounds of the present invention by
t he use of solid phase orgggl c synthesis (Pathak, A,
et al. Conbinatorial Chem “and H gh Throughput
Screening 5, 241-248 (2002)). Briefly, a triterpene
backbone can be linked to a resin via ester or amde
bond formation at R5, SCHEMBt%®d by R). Any resin
whi ch al |l ows cl eavage of conpounds under mld
conditions can be used, e.g., 2- chlorotrityl chloride
resin or Sfreber ?u%.ge%inﬁ/ in. An am no I-aCI d can be
|ntrodu‘guqs a spa tr| erpene and the
resin i estred~, Re tr| t\eu mMmp bidid zed
onto the resin scdffo"l d, diversi t [ nt fduced
as desired at "t'"fie "C3 ﬁosnl on by add1 ng the acid fon
of the desired R substituents (denot by Rb).-35-
SCHEME 3

HOBU/DIC/DMF

1) RLCOOH/DMAP/DIC
‘ 2) 2% TFA/DCM

Ry

[o}

Rb)J\O

[0086] The triterpene derivatives of the present invention can be prepared as

HO

shown in Scheme 4. Protection of the 28-hydroxyl group of betulin (1) with
triphenylmethyl ether group yields betulin 28-O-triphenylmethyl ether (2),
whose solution in pyridine is further treated with an appropriate dicarboxylic
acid in the presence of dimethylamino pyridine at reflux. Finally, the 28-
protective group is removed by refluxing with pyridium p-toluenesulfonate in

CH:Cl,-EtOH to give desired 3-O-acyl betulin derivatives.



20% Pi peridine/DMF OH Ursolic Acid n=1,2 H

HOBt / DI C/ DMF The triterpene derivatives of the present
WO pws08G700 can be prepared as shown in Scheme HBCT/US2004/031370

Protection of the 28-hydroxyl group of betulin (1)

with triphenyl net hyl ether3 roup yields betulin

28-O-tri phenyl net hyl et her % whose solution in

pyridine is further treated vvlth an appropriate

di carboxylic acid in the presence of dinethylam no

pyridine at reflux. FiB&H§MEHe 28- protective group

is renmoved by refluxing with pyridium

p-tol uenesul fonate in to give desired 3-Oacyl betulin

deri vati VerZBG SCHEME 4 C(C H) DI\/AP/pyrl di ne

3- O acyl n 28-O triphenyl methyt *ethers The

bi ol ogi cal @ ati on H)cljv I innhi ] can be
carried H \As_as,écu,dl ng_ Yo P Sti@ek)
proto Vorit ef i ori, parC., et :IM. M crobiol.
26,10 3 (1988)) THE humao line, MI-2, is
mai nt & ﬁ’ed in continuous culturd with corrpl ete nedi um

(RPM 1640 with 10% fetal calf nte vvlth
L- gl uté '@ at 5%de 37 O). e"“?“g?rﬁbﬂ%%g‘m j(?
di ssol ved in di netHyl sul foxide at a concentrafi on of
10 ng/mM to /

dicarboxylic acid

“C(CgH
(CsHs)s s

DMAP
pyridine R O

CH,CL/EIOH g~ ~0

3-0-acyl betulin 28-O-triphenylmethyl ethers 3-0-acyl betulin derivatives

[0087] The biological evaluation of HIV-1 inhibition can be carried out as
follows according to established protocols (Montefiori, D.C., et al, Clin.
Microbiol. 26, 231-235 (1988)). The human T-cell line, MT-2, is maintained
in continuous culture with complete medium (RPMI 1640 with 10% fetal calf
serum supplemented with L-glutamine at 5% CO, and 37°C). Test samples
are first dissolved in dimethyl sulfoxide at a concentration of 10 mg/ml to
generate master stocks with dilutions made into tissue culture media to
generate working stocks. The following drug concentrations are routinely used
for screening: 100, 20, 4 and 0.8 <g/ml. For agents found to be active,
additional dilutions are prepared for subsequent testing so that an accurate
ECs value (defined below) can be determined. Test samples are prepared and
to each sample well is added 90<l of media containing MT-2 cells at 3 x
10°cells/ml and 45<1 of virus inoculum (HIV-1 IIB isolate) at a
concentration necessary to result in 80% killing of the cell targets at 5 days
post-infection (PI). Control wells containing virus and cells only (no drug) and
cells only (no virus or drug) are also prepared. A second set of samples are
prepared identical to the first and are added to cells under identical conditions

without virus (mock infection) for toxicity determinations (ICsy defined
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screening: 100, 20, 4 and 0.8 <g/m . For agents found
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prada methentsdepantimg|fioyn thecpimin twd sxxpe of the invention.

[0090] Other embodiments of the invention will be apparent to those skilled in
the art from consideration of the specification and practice of the invention
disclosed herein. It is intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of the invention

being indicated by the following claims. All publications, patent applications

and patents cited herein are fully incorporated by reference.



and obvious to those skilled in the art are within the

spirit and scope of the invention. [0089] Those
W@ Riosloat9o n the art will recogni ze that whil e BEEUS{004£031370

enbodi nents have been illustrated and descri bed,

vari ous nodifications and ganges can be made wi t hout

departing fromthe spirit @Rhd scope of the invention.

[ 0090] Ot her enbodi ments of the invention will be

apparent to those skilled in the art from

BN TIE GLABYEDFISt he specification and practice of the

i nvention disclosed herein. It is intended that the

speci fi cation _an e consi dered as exenplary

only, %MtlwpéGF?ﬂ%mgéggghgﬁﬁggpirit of the invention

being indicated by the follow ng clainms. Al

publ i cati ons, patent applicafi™ans and-.patents cited

herein are fully incorp@ﬁg ¥/ rﬁﬁeﬂence.-38- VWHAT

IS CLAIMED I'S: . A caonppund Hormula / @ or a

5 t “or--"éster thereof;

ormula 10 or CH, H (i) (
) (iii) wheRgin s pons designated x and y in
the fornmul as oO"A are tﬁe gane as the ring carbons
desi gnated x and YR N TRQr la/ ;-39- Ris selected
firomthe group consistingRof Et HO HO HO

whereinA is a fusd

or a pharmaceutically acceptable salt or ester thereof;

wherein A is a fused ring of formula

o, SH

I//I”,,_

(®) (ii) (iii)

wherein the ring carbons designated x and y in the formulas of A are

the same as the ring carbons designated x and y in Formula I;



HOC HCHOHO C HOC and HO R2 and are
i ndependent |y hydrogen, nethyl, hal ogen, hydroxyl,
w@ a0050307p0 or - COOR ; R4 is hydrogen, nethyl, hedDys2004/031370
or hydroxyl; R5 is carboxyal koxycarbonyl ,
al koxycar bonyl , alkanoyloxggethyl,
car boxyal kanoyl oxynet hyl , "@af'koxynet hyl ,

car boxyal koxynet hyl , am nocar bonyl ,

al kyl am nocar bonyl, di al kyl am nocar bonyl ,
al koxyRalikydlertechsomrthogplp consisting of

al koxyal koxyal kyl am nocar bonyl ,

am noal koxyal kyl am nocar bonyl ,

monoal ky\ afi noal kyl ani nocar bony! | 2
di adky!| ayrpnoa 'a“b@QEgﬂng%Lﬂ\\ tqugziLglcar onyl,
het er ocycl yTral kyga’m' nocdar bonyl, ~§ -’ ,

cycl oal kyl am nocar bonyl , aryl am nocar bonyl ,
aryl al kyl am ngcar bonyl ,

aryl car bopy! a 'noalkylaninoca(%onyl, or n
hebgroaryd am AQcar banyl , fany ichis tionally
substituted by one or re Hydroxyl orwolgdl 0,™>~0r S

a carboxyl or hydroxynethyl, or when either or R3‘are
car box heg R5 can be nethyl;-40- is hydrogen,

nmet hyl drojy! or hal ogen; R7 and are independently
hydeQg ;

R, and Rj3 are independently hydrogen, methyl, halogen, hydroxyl,
carboxyl or -COOR;7;

R4 is hydrogen, methyl, halogen, or hydroxyl;

Rs is carboxyalkoxycarbonyl, alkoxycarbonyl, alkanoyloxymethyl,

carboxyalkanoyloxymethyl, alkoxymethyl, carboxyalkoxymethyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkoxyalkylaminocarbonyl, alkoxyalkoxyalkylaminocarbonyl,

alkoxycarbonylaminoalkoxyalkylaminocarbonyl,

alkoxycarbonylaminoalkylaminocarbonyl,

alkylcarbonylaminoalkylaminocarbonyl, aminoalkylaminocarbonyl,
aminoalkoxyalkylaminocarbonyl, monoalkylaminoalkylaminocarbonyl,
dialkylaminoalkylaminocarbonyl, heterocyclylcarbonyl,
heterocyclylalkylaminocarbonyl, cycloalkylaminocarbonyl,
arylaminocarbonyl, arylalkylaminocarbonyl,

arylcarbonylaminoalkylaminocarbonyl, or heteroarylaminocarbonyl, any of
which is optionally substituted by one or more hydroxyl or halo, or Rs is a
carboxyl or hydroxymethyl, or when either R, or Rj are carboxyl, then Rs can
be methyl;



Ris CHor CH; R ois hydrogen, hydroxyl or nethyl; R
is nmethyl, methoxycarbonyl, carboxyal koxycarbonyl,
wa@bdoansnboxymet hyl , al koxynet hyl or PCT/US2004/031370
car boxyal koxynet hyl , any of which is optionally
substituted by one or more_ iy droxyl or halo; R12 is
hydrogen or nethyl; is hydr gen or nethyl; R4 is
hydrogen or hydroxyl; R 5 is hydrogen if Cl2 and C13
forma_single bond, or is absent if Cl2 and Cl3 forma
doubl eRdiéhﬂde@%meﬁlMWmdﬁg(é’hObhalmroxyl' is alkyl or

car boxlg( nl&giggré"ﬁﬁé nﬁgﬁnﬂe}}a#) %haﬁw be optionally

substitu rox an, or can be
|nterh&p&éﬁhb&(&hnltrogen sul fur or oxygen atom or
conbi l.ons thereof; and wherein the straight dashed
line Plg‘pllse@’ %:enal?ﬁ’dé?)’fﬁ ShEEttySubl e bond bet ween Cl12

%ﬂ? Eﬁgg cannot e glutaﬁnv&%% @ﬁcg:ﬁ§?£§¥ﬁ§@%§§§§§€?§
batkahoglox ginsthiph tallerymett ] an daBbRyalishremethyil sar(yi of whivlh iss
coRiofelly s p G By ape OEHBHE PAVBUShiehen R cannot be
su00|qyﬁisﬁyﬁ5gghbpnkﬁﬁdproviso that A (i) cannot be

Ry3 is hydrogen or methyl;

Ri41s hydrogen or hydroxyl;

Ris 1s hydrogen if C12 and C13 form a single bond, or R;5 is absent if
C12 and C13 form a double bond;

Ri6 is hydrogen or hydroxyl;

Ry7 is alkyl or carboxyalkyl, where the alkyl chain can be optionally
substituted by one or more hydroxyl or halo, or can be interrupted by a
nitrogen, sulfur or oxygen atom, or combinations thereof; and

wherein the straight dashed line represents an optional double bond
between C12 and C13 or C20 and C29;

with the proviso that when A is

OH

O
(.\’Il”lll:,

then R cannot be glutary! or succinyl when a double bond exists between C12
and C13;

when A is (ii) and Ry is methyl, then R; cannot be succinyl;



or when and R3 are both nmethyl and a doubl e bond
exi sts between Cl2 and C13. 2. The conpound of claim
wda 200080760 n R and R3 are both nmethyl. 3. The chPopUs20d4/031370
of claiml1, wherein is 3,3 -dinethylsuccinyl. 4. The
conpound of claim1l, mhereiT Ais (i) and RS is in the
b position. 5. The conpound’of claim1l, wherein Ais
(i) and is in the b position. 6. The conmpound of claim
1, wherein Ais (i) and R4 is in the a position. 7.
The cowpauAds ¢iii) endiRm B3 anghBredre edchi lydiogen, fRigni B, cannot
- .. .and i s hydrogen. 8. The conpound of claiml,
aﬁgﬁégﬁﬂ%an (i), is a-methyl, and R7 is hydrogen.-42-
9. ThewkR@RPeAs@hatA ) dudnotBberein A is (i) and both
and are nethyl. 10. The conmpound of claim1l, wherein A
is (ii) and is ijn the b position. 11. A.conpound of
claim, having Formula //: CHH/ /| RH CH

or o

OH

O
QOI//IIIII.

when R; and R3 are both methyl and a double bond exists between C12 and
C13.

2. The compound of claim 1, wherein R, and R are both methyl.

3. The compound of claim 1, wherein R; is 3',3"-dimethylsuccinyl.

4. The compound of claim 1, wherein A is (i) and Rs is in the
B position.

5. The compound of claim 1, wherein A is (i) and Re is in the
P position.

6. The compound of claim 1, wherein A is (i) and Ry4 is in the
a position.

7. The compound of claim 1, wherein A is (i), Ry is a-methyl, and
Rg is hydrogen.

8. The compound of claim 1, wherein A is (i), Rg is o-methyl, and

R7 is hydrogen.



wherein R, R4, R5, R7 and are as defined in claim.
12. A conmpound of claim1ll, wherein is b-nmethyl, is
wogasosem R is hydroxymethyl and is PCT/US2004/031370
3,3 -dinethylglutaryl, ',3" - dinethylsuccinyl,
glutaryl or succinyl. 13. A conpound of claim 11,
wherein R5 is hydroxynet hy14,2'-CO (CHa) COOHor -CO (CH
) CHand nis 0-6. 14. A conmpound of claim, wherein R
is -COC(O (CH) CHor -COC(O(CH) COOH and n is 0-6.
15. A Lonpolheccoafpouhdidficibim IwivbereinnA B (i3 andd0H R ) anidHBs
or C%yg—l) COOH and n is 0-6. 16. The conpound of
F&MA Y whi ch is one of:
3-0- (3, 3 -di met hyl succi nyl )uvaol ; - 43-
3-0- (3{0.3" -THe@inhptusid ©F citn) Bl dhidréih 1O @l);and Ry; is in the
3-(9-(3",3" -di nethyl succi nyl )echi nocystic acid; and
B pesiteon. 3' - di net hyl succi nyl ) sunaresinolic acid. 17. A
conpound of claim, having Formula ///: 111 wherein

and arg as ' ' : 'nm%v ound of claim
17, V\h@fei n&?é&g&ﬂg‘ c;}oﬁﬂrlrlgllt]ﬁy glfl%? 8?@1?2% ’ |
3', 3 -dinethyl succinyl, glutaryl gl succiRrgyI . 19. A

conpound of claim 17, wherein #s e
car boxyal koxycar bonyl , al kanoyl'®

al koxynet hyl , or carboxyal koxynet h A conpound
of claim17, wherein is methyl or
Rs Vi§
Ria
Ry
\0

H
CH; CH; R,
wherein Ri, R4, Rs, Rg, R7, Rg and Ry, are as defined in claim 1.
12. A compound of claim 11, wherein R¢ is B-methyl, Rg is

hydrogen, Rs is hydroxymethyl and R; is 3'3'-dimethylglutaryl, 3'3'-

dimethylsuccinyl, glutaryl or succinyl.

13. A compound of claim 11, wherein Rs is hydroxymethyl,
-CO,(CH3),COOH or -CO,(CH>),CH; and n is 0-6.

14. A compound of claim 11, wherein R;s is -COC(O)(CH,),CHj3 or
-COC(O)(CH;),COOH and n is 0-6.

15. A compound of claim 11, wherein Rs is -CO(CH,),CH; or
-CO(CH:),COOH and n is 0-6.

16.  The compound of claim 11, which is one of:

3-0-(3',3'-dimethylsuccinyl)uvaol;



-CO (CH )nCOOH andn is 0-6. 21. A conpound of claim
17, whereinis -COC(O(CH) Cand nis 0-6. 22. A
w@ ooososnTgo of claim 17, wherein is or -CO(CH ) EBOHSZNH081370
is 0-6.-44- 23. The compound of claim 17, which is one
of: - -P 7~ - dinmethyl succiyd upeol
3-0-(3", 3" -di met hyl succi nyl"ydi hydr ol upeol ;
3-0- (3,3 -dinmethyl succinyl)-17
b- met hyl ester-betulinic acid; and - -

S' - di net hyl 3GEE-Aytimpthylsueginyiyargbredioli hydr obet ul i nt

acid. 24. al m, . havi Formul.a 1'V. CH
"VR wher & ?@?%?%?*%W%h%%y%% HHiNdd i n
claim. 25.3-8-@odmimetlyBicdhylsiindAesiMblRy Rid | S

3,3 -dinethylglutaryl, 3,3 -dinethyl succinyl,

gl ut ar or ,succi nyl . 26. A caonpound of claim 24,

wher ei ﬁl s Acompoyidpficlaimdy, hewpg Formula II1:

3',3 -dinethyl succnyl, glutaryl or succinyl, and both
and R are nethyl. 27. The conpou 1ocl ai m 24, whi ch
is one of: 3-0O (3,3 -di nethyl sdcci nyl)

- 4, 4-di net hyl andr ost anedi ®gi—,
3-0-(3', 3" -di met hyl succi nyl’) - a“me
and H

andr ost anedi ol ;

ar

[N TTETED

wherein R;, Ro, Ryg, and Ry; are as defined in claim 1.

18. A compound of claim 17, wherein R; is 3',3'-dimethylglutaryl,
3',3'-dimethylsuccinyl, glutaryl or succinyl.

19. A compound of claim 17, wherein Ry is methyl,
carboxyalkoxycarbonyl, alkanoyloxymethyl, alkoxymethyl, or
carboxyalkoxymethyl.

20. A compound of claim 17, wherein Rj; is methyl or
-CO,(CH;),COOH and n is 0-6.

21. A compound of claim 17, wherein Ry is ~COC(O)(CH,),CHs

and nis 0-6.

22. A compound of claim 17, wherein Ry; is -CO(CH,),CH; or
-CO(CH2),COOH and n is 0-6.



3-0 (3,3 -di nmethyl succi nyl) androstanediol.-45- 28. A
conpound o f claiml1, having Formula V. H C wherein R
W0 20@5/03Rg0 R7, and are as defined in claim1l. 2BCT/BS2004/031370
conpound o f claim 28, wherein is hydrogen, R7 is
met hyl, andR is nethyl. 30. A conpound o f claim 28,
wherein is nethyl, R7 is h')%{‘rogen and is nethyl. . The
compound of claim 28, which is one of:
3-0- (3,3 -di methyl succinyl)- a-boswellic acid; and
3- O ( 323.3' -Therompophd ofdaimyl 7, - whishswend 0t acid. 32. A
conpound o ai,m.1, -havin rmula VI: HCHVI HC
O H wher ej n%o(ézl(lr?di3 %hg'lﬁglyg cc&‘gﬂgﬁ@g&i’ n claimai.-46- 33.
A conpound 2D-Gl 33y lsWbisT) @ik &-OQXGSH' -
di met hyl succi nyl )gymem c aci d. §4. har maceut i cal
conposi ti orﬁ'Océh%)'r l@iethglsac%@f&dﬂﬁdn@tbﬁgﬁtdt-hquﬁmi%I adoid;
Qr a pharmaceutically acceptable ester or salt
thereof, and a pharnaceutically acceptable carrier.
35. A phar riaOe@t,3'ailnethglipasnyl )-a17 pasenhydiBe dihgdebsiulinic
further conprising an anti-viral agent or an

34,
i #fhinost i mul at i ng agent. 36. A pharnaceuti cal
conmposition according to claim 35, wherein

24. A compound of claim 1, having Formula IV:

OH
CH;

v

Ry R, R,

wherein R, Ry, Rs, Ry, and R, are as defined in claim 1.

25. A compound of claim 24, wherein R; is 3',3"-dimethylglutaryl,
3',3'-dimethylsuccinyl, glutaryl or succinyl.

26. A compound of claim 24, wherein R; is 3',3'-dimethylglutaryl,
3',3'-dimethylsuccinyl, glutaryl or succinyl, and both R, and R; are methyl.

27.  The compound of claim 24, which is one of:
3-0-(3',3"-dimethylsuccinyl)-4,4-dimethylandrostanediol;
3-0-(3'",3"-dimethylsuccinyl)-17a-methylandrostanediol; and
3-0-(3',3'-dimethylsuccinyl) androstanediol.



said antiviral agent is selected fromthe group

consi sting of one or nore of zidovudine, |am vudi ne,
waQ 2006i08EB ne, st avudi ne, di danosi ne, tenof ovi rPCT/US2004/031370

abacavir, nevirapine, delavirdine, entricitabine,

efavirenz, saquinavir, ritonavir, indinavir,

nel f mavir, | opinavir, anpréﬁ§Vir, f osanprenavir,
atazanavir, enfuvirtide, hydroxyurea, interleukin-2,
gamma gl obul i n, amant adi ne, guani di ne
hy dr ox3%enzA gothpewideof ¢laine i f lavomg Bormula &7 f er on- b,
interferon-g, a thiosem carbazone, nethisazone,
rifanmpin, ribavirin, a pyrimdi neRg Rg/, a purine
anal og, foscarnet, phosphonoacgf.ic acyclovir, a
di deoxynucl eosi de, and ganci cl ovi A net hod for
inhibiting a retroviral infection I's or tissue

of an animal conprising adprRist ef fective
retroviral inhibiting ceuti cal V
conposi tion accordi ng he net hod

adm ni stered to p ' amound in an anount
rangi ng fromaabg L0 apout 100 ngy/ kg body wei ght.
Qs 0 claim 38, wherein said
ikered to provide said conmpound
in an anount ranging fromabout 5 to about 25 ng/kg
bwtlsteineR ,gRS, R-4R;5, RiDand Rg afeedshie@inad Go¢16inng. t o cl ai m 39,
wherein said animal is a human. 41. A pharnmaceutica

conposjtion conprising a c ound according tg clains
11, 175,9- 24,A§81%5P““§2°%?1a1§1 Ay hyqrpgem Keps msthel,
efldet; 9mepRlt thereof, and a pharnaceutically

acceptabl e carrier. 42. A pharmaceutical conposition
according to claim41l further

A compound of claim 28, wherein R is methyl, R; is hydrogen
and Rg is methyl. ;
31.  The compound of claim 28, which is one of:
3-0-(3',3'-dimethylsuccinyl)-o-boswellic acid; and

3-0-(3',3'-dimethylsuccinyl)--boswellic acid.

32. A compound of claim 1, having Formula VI:

H4C CH,

|24

R1\

H1C OH

wherein R and Rs are as defined in claim 1.



conprising a drug selected froman anti-viral agent or
an i nmmunostinul ating agent. 4 . A pharnmaceuti cal
W@ 095031796 on according to claim42, wherein saPdI/us2004/031370
antiviral agent is selected fromthe group consisting
of one or nore of zidovuding | am vudi ne, zal citabi ne,
st avudi ne, di danosi ne, tenofdvir, abacavir,
nevirapi ne, delavirdine, entricitabine, efavirenz,
saqui navir, ritonavir, indinavir, nelfinavir,
| opi nadB.r, Anprempeind foSamirienadly, veliazanavi 8;0-(3',3'-

enfuyirtide,. . hydroxyurea, interleukin-2, ganm
g(Plg‘S yﬁf?“’é@ﬁ%ﬁﬂgﬁéac&ﬁani di ne hydr oxybenzi ni dazol e,
interferon-a, interferon-b, interferon - g, a

t hi osegy. carhaz adBRtibAlS aeaiiRsitiohf admhptisidd bRV béthfbund
pyrim di ne anal og, a purine anal og, foscarnet,

pireddneie stadm & oaeipharmcyelicslly rocaptablafestoron sall Sesiofend
?géﬁlmgg@ﬁgﬁgl# ECceﬁgéRle'%aﬁ%rhOd for inhibiting a

rovira ect In cells or tissue of an ani nal
conprising adm nistering an effective retroviral
i nhi bi35. ng Anphemmacduti@alpb@npesittart hcatdieg P eRiithi 34 further
according to claim43. 4 .. The nethod according to
COIEF S ST PGP ORI PR IRNO S 890K St er ed 1 o
provi de said conpound in an anount ranging from about

0.1 t 3@DOUA FhaiakdtiBANOmRIsHdh: actGdinEh® IBI9S wherein
according to claim45, wherein said conposition’is

a9 aatistial egentois gelsgledeliemi the goorpoeandisting & cagmumore of

r ' fr g}c& t. 5 ﬁﬁ t 25 / kg dy .. i
ARSNGB RSBl ot
wibacaiin) sevidapine,medelidrdind) Urshitricifdbine)\ Reiviveslz,0f saquinavir,
inhibiting a retroviral, infection by contacting a )
ritonavir, indinavir, nelfinavir, lopinavir, amprenavir, fosamprenavir,
atazanavir, enfuvirtide, hydroxyurea, interleukin-2, gamma globulin,
amantadine, guanidine hydroxybenzimidazole, interferon-a, interferon-p,
interferon-y, a thiosemicarbazone, methisazone, rifampin, ribavirin, a

pyrimidine analog, a purine analog, foscarnet, phosphonoacetic acid,

acyclovir, a dideoxynucleoside, and ganciclovir.

37. A method for inhibiting a retroviral infection in cells or tissue
of an animal comprising administering an effective retroviral inhibiting

amount of a pharmaceutical composition according to claim 34.

38.  The method according to claim 37, wherein said composition is
administered to provide said compound in an amount ranging from about 0.1
to about 100 mg/kg body weight.

39.  The method according to claim 38, wherein said composition is
administered to provide said compound in an amount ranging from about 5 to

about 25 mg/kg body weight.



cell with a conpound of clains 1, 11, 17, 24,28 or 32.
49. A nethod of preventing transm ssion of HV
wo pdososi7em from an H V infected pregnant womanPCDUS2004/031370
fetus, conprising adm nistering to said woman and/ or
said fetus a retroviral inhihiting effective anmount of
a conpound of claim1, 11, “f7j 24, 28 or 32 during
pregnancy or imrediately prior to, at, or subsequent
to birth. 50. A nethod of preventing transm ssion of
H V i i@ct i dhedoethody asentdialg tontlanc 89y wheremosapd iasinng is a
I%i ng a retroviral inhibiting effective anmount of
gﬁ of nore conpounds of claiml1, 11, 17, 24, 28 or 32
to vagi nal or other nucosa prior to sexual

i ntercourseA pharmaceutical composition comprising a compound
according to claims 11, 17, 24, 28 or 32 or a pharmaceutically acceptable ester

or salt thereof, and a pharmaceutically acceptable carrier.

42. A pharmaceutical composition according to claim 41 further
comprising a drug selected from an anti-viral agent or an immunostimulating

agent.

43. A pharmaceutical composition according to claim 42, wherein
said antiviral agent is selected from the group consisting of one or more of
zidovudine, lamivudine, zalcitabine, stavudine, didanosine, tenofovir,
abacavir, nevirapine, delavirdine, emtricitabine, efavirenz, saquinavir,
ritonavir, indinavir, nelfinavir, lopinavir, amprenavir, fosamprenavir,
atazanavir, enfuvirtide, hydroxyurea, interleukin-2, gamma globulin,
amantadine, guanidine hydroxybenzimidazole, interferon-o, interferon-p,
interferon~y, a thiosemicarbazone, methisazone, rifampin, ribavirin, a
pyrimidine analog, a purine analog, foscarnet, phosphonoacetic acid,

acyclovir, a dideoxynucleoside, and ganciclovir.

44. A method for inhibiting a retroviral infection in cells or tissue
of an animal comprising administering an effective retroviral inhibiting

amount of a pharmaceutical composition according to claim 43.

45.  The method according to claim 44, wherein said composition is
administered to provide said compound in an amount ranging from about 0.1

to about 1 00 mg/kg body weight.

46.  The method according to claim 45, wherein said composition is
administered to provide said compound in an amount ranging from about 5 to

about 25 mg/kg body weight.
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47.  The method according to claim 46, wherein said animal is a

human.

48. A method of inhibiting a retroviral infection by contacting a

cell with a compound of claims 1, 11, 17, 24, 28 or 32.

49. A method of preventing transmission of HIV infection from an
HIV infected pregnant woman to a fetus, comprising administering to said
woman and/or said fetus a retroviral inhibiting effective amount of a
compound of claim 1, 11, 17, 24, 28 or 32 during pregnancy or immediately

prior to, at, or subsequent to birth.

50. A method of preventing transmission of HIV infection during
sexual intercourse, comprising applying a retroviral inhibiting effective
amount of one or more compounds of claim 1, 11, 17, 24, 28 or 32 to vaginal

or other mucosa prior to sexual intercourse.



