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TOPI CAL ANTI VI RAL FORMULATI ONS FI ELD OF THE | NVENTI ON
The invention relates generally to fornul ati ons of
wae@oeospoumds wWith antiviral activity and nore  PCT/US2005/023492
specifically with anti-H V properties. BACKGROUND OF
THE | NVENTI ON Human i mmunodefi ci ency virus (HV)
infection and rel ated di seases are a nmajor public
heal t h probl em wor| dwi de. One approach to the probl em
of HV/ AIDS is to reduce the risk of transm ssion of
H V and thus reduce the nunber of individuals who
becone newy infected. Even when treatnents or cures
becone avail abl e, prevention of infections in the
initial IPORACATMNTIMKRAL EOGRMEELAAIONSt |ine
of defense. For nedical, psychol ogical, and econom c
reasons, it is preferable to prevent the initia
infection, rather than treating, individuals with

Al DS. Education i ransmtted
di seases (STDs),Iﬁﬁgﬁgeﬁgggglifﬁgﬁgﬁgﬁﬁssion, and

so-cal l ed "saf e-sex" techni ques has shown sone prom se

| N T@AHGERgo R8ateb gléﬁeﬁﬁlysl@ Potrhahsitng sif eontponmdghwith
sexual activity. SCreening of the bl ood supply has

antikizhpactivity amdivoee shecificalky vhith aatirdHiVsRIORETEES.
STD- causi ng organi sns via bl ood transfusions and

ciect i venesanE R BRI TR FRIINTENIONG 0 Ce
t eﬁ&ﬁﬁg?ﬁ?‘@?ﬁo@éﬁcié{w§u§ V) i8fectiog diel reddteddisdaseglare a

pr oper many reasons (e.g. carel essness, |ack of
majlshpubtidpealth ppoldper woelkhvidgu €e approaciato e problem of

Hﬁﬁnﬁﬁg ?sfrgrrgéuép ghg;gggg Séﬁserﬁlfsgljdzna@ftaﬂ?‘ﬁ t@%ﬂ% tﬁﬁ%ﬁ# icedhe -
t |~ H : .
m R Sy By D AR, T ThE Eets or

cur&béRmtd ¥y Akdild, pbeentiinoxifiedtiohs inthoinitial inStanaa avill likely
benzal koni um chl'ori de are generally avail ahle

rerass ap posfitsline of dieferset For erastieal; pHichatogi¢aledhd eeqtpmmic

gel s, Exanpl of such, commer gi.a rod hnel .
reafige, ihinRpETIe  BIAIErE Hie EaAinjssPRBnthe: a6 titme,
individuals with AIDS.

Education in regard to sexually transmitted diseases (STDs), their modes of

transmission, and so-called "safe-sex" techniques has shown some promise in
reducing the risks of STD transmission through sexual activity. Screening of the
blood supply has helped to reduce the risk of transmission of STD-causing
organisms via blood transfusions and related medical practices. Even with their
known effectiveness in preventing STDs, current safe-sex techniques are not
always used, or are not always used properly, for many reasons (e.g. carelessness,
lack of knowledge, improper techniques, cultural barriers, unplanned or
spontaneous sexual activity, and the like). Moreover, even when used, safe-sex
techniques (except perhaps abstinence) are not always effective.

Various commercial vaginal creams and ointments are currently available.

Nonoxynol-9, octoxynol-9, and benzalkonium chloride are generally available as
-1-
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Advanced Care Products, Raritan, N J.); Encare(tm. (3
percent nonoxynol -9; Thonpson Medical Co., West Palm
wdemeh]70k a. ) ; Gynol 11 (Advanced Care ProductBCT/US2005/023492
Raritan, N. J.); Otho Options Conceptrol (Advanced
Care Products, Raritan, N J.); Semcid (Wijtehall
suppRebioiries, ineerts, uceares, flag fems, Angd. gels. a]ﬁ%ﬁ%]&’ﬁﬁ? syeh s

( Col upbi a_ Labor atori.es, Avent Fl.ga.
combab e DLy BRSNS KPP 2 FRUBHEgnoromol o
i [ | . ; .
Ayt ol KRuRER 00 Erclor o pesrl ot
Thofripskn Mledilc¥l Coahgast PairarBeank, Flay); GphelHi(Adyaveed Ggre

sexual activity. SUVMARYCF THE | NV ON T
Produnts Raritans bhJat DsthalOpEPRe C@@lﬁ@}h@ogm#m%aﬁégrsﬁg&tm& |
rev ' dranscript Lnhd b t I .
S AR KPR
AdVRRESRISTES1AGHE TEhBRRLENES TAvENGA, F10). a
V%Ey%@;?gtglscal Ily functi onal ‘éeri \%t [ vg t her eof
2 u lrfcﬁbé‘fe;rt titere dmcﬁ fdmielation vaafi in dvtally effeative againgt HIV. Itis
ic i -
e 0 e PR 6 Bl Whicn
conposi ti . v ch:
red GRIRETIK GIPT BRoFFLRaR ) Oy AR AL, Sopmeaueaty
activity. Although it is mainly directed at
het er osexual conduct (i.e., male /fenal e vagi nal

SUN;PH&RE;@E?%E ENW@N: fi¥si tions of this invention may

o R o R M g e e
oAb mesgesi s sy
eth@fyrhéihs - plesptionic aqid éretefotio TdPésear 2 ﬁhaﬁ?éfggliéélﬁfns
Funghi Rl G4 AOTIED, €O BHVaT QULCHIF dal P PUURE i The
T e sttt

ComiS ) ot Lyt owgoreagt s e
prefemiosek{e educe: &%ﬁﬁp@%ﬁrﬁn%%?ﬁgiwse%f&{ﬁ% glr@%oq?%ﬁuﬁaelﬁilgf ALy
Altﬁgﬁgtgll{ T rniugl{ﬂ}} Jirected at heterosexual conduct (i.e., male/female vaginal
intercourse), the compositions of this invention may also be used by parties
engaged in other types of sexual conduct. For example, the compositions of this
invention could be used by parties engaged in anal intercourse (male/ female or
male/male); compositions of this invention intended to be used in anal
intercourse are preferably modified to adjust the buffering capacity to pH values
normally found in the rectum and by altering the lubricity of the formulation.

For vaginal heterosexual intercourse, the composition may be inserted into

the vagina prior to intercourse. For anal intercourse (heterosexual or
homosexual), the composition may be inserted into the rectum prior to
intercourse. For either vaginal or anal intercourse, the composition may also act

as a lubricant. For added protection it is generally preferred that the composition
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i ntercourse. For either vaginal or anal intercourse,
the conposition may also act as a lubricant. For added
wee@seciouon it is generally preferred that thePCT/US2005/023492
conposi ti onbe applied-before intercourse or other
sexual activity and that if appropriate, a condom be
be apigket-bEfure énncduse hepther sexealiashvity saddbap dEaRPIORTIRES 2

o SR e RIS BEET B, SRR LR e

S,

as PR 0GRS5, 00 SOERUAR ot R gQror at ed Inio e

on so as they do not interfere with the
S ¢f @dsyredr flalbias scaits fiegranngm antlicotorahtsdeey be incorporated

~ incorporation of such flavorants, scents, fragranc

into#hel comiposiitrssd long astibex dapwd intesigse er’ftf\ ThesafRy R crggey of
may i ncrease.the.probabilit t . It |

the GatpRaioBuInr b PO R RGN i RAN EABRces and

coloR4:ftS &0 t'ﬁ%_tcjgﬁ%ds‘i"tiéﬁ%f this i6@Bn1i6n WeBiricesaspind pedbability that
during a wide variety of sexual activities (vaginal or

the énappsibipnheilEboasedidiisng bexswl@atisityand honpsexual s.
Anot her advant age of the

t Paerdyasigeeld eweqqp@m@ﬁ&ﬁ gstnt n?écho eﬁg%r 5 g%ig(g%ction
durig g e e e pl AE TR AR o ) bhdaichgals
o e el kol
redlhxeihgghﬂﬂensmgmoé}ﬁvtiﬁﬂﬁééhisﬁéﬁhﬂédggy 8tihgﬁefggﬁpe%dand/ or
usedh Ry SAPBDY B PBFY 5T MR 4 6 DS Hsd} e use the
pref%gﬂaﬁéé&r}g?go ﬁb{&?heﬁélf;wé Weh &%tk Pﬁ@t&fekﬁ@i’&l&&ﬁeﬁh@\hﬂ the

rticipant) could initiate and inpl enment
partiee'ske@wlbdgbef thesetitodieging disedr Maeabiey therparfaenyguld not

is used before the sexual tjvit d
be o egap e o8 et s P B e

the ¢ osi tions thi, 8. ' f .
o R AR ROl L SO R e i el
parﬁ@%a B cdul§ BhiTRRE ard irﬁgléﬁl%ﬂt&he viagohtsd preseifTAktHed.
DESCRI'PTI ON OF EXEMPLARY EMBCDI MENTS Reference w | |
Preferablyetheradethion idletsed befoge thee sexiual acthoty Mmo%ﬂvr?!{%ably both
¢ . . .
beflg&/%pép[ﬁggﬁ ’qhgzxsgg lg\]ieq?%ig{itngpeo%rere, thle lcgrsrfpro%}t?o%sld} tﬁﬁqnvention
offer the added benefit that they are also useful in the prevention and/or

treatment of bacterial vaginosis.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Reference will now be made in detail to certain embodiments of the
invention, examples of which are illustrated in the accompanying drawings.
While the invention will be described in conjunction with the enumerated
embodiments, it will be understood that they are not intended to limit the
invention to those embodiments. On the contrary, the invention is intended to
cover all alternatives, modifications, and equivalents, which may be included

within the scope of the present invention as defined by the claims.
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While the invention will be described in conjunction
with the enunerated enmbodi mrents, it will be understood

Wa bab/o110ey are not intended to limt the invent@DIS1005/023492
t hose enbodi nents. On the contrary, the invention is

intended to cover all alternatives, nodifications, and

DERNUTIANENt s, which may be included wthin the scope of
the present _invention_ a

ol il SR ThONs e P Sal Sy AP B RGP ases fraused herein are

. . foal | e .as used herein are
mte?ﬁ?‘iﬁcgle%@ éh%avga?ﬂ%w%%ﬁg S'ng meani ngs: The term
phsitehR gbBgkioYodicalnt farabnald éninadtined" mawess pharmaceutically
.phar maceutical 'y acti've conpound with_ equivale or. .
activeeompquid avigheqphipdend wgieas Eq‘ﬂHYﬁlftﬂttPﬁ‘é’IS}ng?glﬁép éﬂ@?l&?lé#ﬂy to

a givem by in A e ey ne [ TRy R B PG depivgtive’

ogi ca

inclAGSERL AR sfAbbica il RBEeptSSIE 8hl, dhedlettr, pRIMaSsolvate,
mne s{ier e&f?gﬁgr %)%Icclaugi ﬁ%epénaﬁt%i oner, o?i %gt%?jeorrgfsoo‘rfa ©
sterBbiebeeRt Saifedingadiantemnér Hedtareomar ensieresizometicaljpenriched

any ot her conpound i ch i :
o IesTiSmUTd, She ABAIAECHFOPEYRG ?%‘% Elitl?rrogf?'ﬁr?}h{%?‘fgt?g“ to the

J ndi, r.ect| sych a. an: iViral i
rehibfEr s TR AR Yogpblia oren
antitgli‘l%ll eQtioe rh&aMbiikibidsidplanhemotut i cal |y active agent

econes available to the target tissue after, ti1e

agefioavailabilig(ics frendégres ta naidude. PlEIMATEBHEHLY agtiangent
SECTRHORNY A
Enlg L eRhS ofﬁ&ar?iﬁsgvaiflé-ﬂﬂi G El{iax%?fct%uti@@l‘lﬁ aétivd &€ent can provide

armaceutrcally active age be avail able at the
a miodé Bflcashttinsiseffecsivie@seatiflent fronpdientisbeusédor a given dose,

conbi nations of the invention n be referr 0 as ...
motaet e Hagedn sl st e ageat AL SeavadRPY s (sEed tissue
it agents." The term "prodrug"” as used herein refers to

€ny conpound that when adninistered to a bi ol ogi cal

sy stieMGRPELALE S| HitecdhbRatibhsS batteeinventon atdy bereferred to as
ingredient, as a result of spontaneous cheni cal
"actieadidredien)s’ @riphmemeaeatiatlynctive agents.”

The term "prodrug” as used herein refers to any compound that when
administered to a biological system generates the drug substance, i.e. active
ingredient, as a result of spontaneous chemical reaction(s), enzyme catalyzed
chemical reaction(s), and /or metabolic chemical reaction(s).

“Prodrug moiety” means a labile functional group which separates from the
active inhibitory compound during metabolism, systemically, inside a cell, by

hydrolysis, enzymatic cleavage, or by some other process (Bundgaard, Hans,

“Design and Application of Prodrugs” in Textbook of Drug Design and

Development (1991), P. Krogsgaard-Larsen and H. Bundgaard, Eds. Harwood

Academic Publishers, pp. 113-191). Prodrug moieties can serve to enhance

solubility, absorption and lipophilicity to optimize drug delivery, bioavailability
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chem cal reaction(s), and /or netabolic chem cal
reaction(s). "Prodrug noiety" neans a labile
wo eovediOmal group which separates fromthe actP@EUS2005/023492
i nhi bitory conpound during netabolism systenmically,
inside a cell, by hydrolysis, enzymatic cleavagﬁ, or
and bfficaoyre Actpredryy G élsss ¢ Buvedertly thodifiersanaleg of gfherapeutically-
_Application of Prodrugs" in Textbook of Drug Design
activerr@omRaEIbpnent (1991), P. Krogsgaar d- Larsen and H.

?l{gg%%’ gnearﬁg g;sak&‘fa‘f\@lf’gr Af8A6M e FRhERES strai@it-chain,

ug noi eties can serve to enhance

brart8k8hbd dyickic hyas6rapbbn Radies] dérwghby the temevaleponeilgelrogen
drug del’ivery, bioavailabilityand effi ca%. l@ cal

atont firopd Ausiyigle satheneatare el aparant pLns rikeneLtAlsgner Tpica

her apeuti cal | tive compound, .

ol BB UG oY BB PR TR e PERRR s such o

norRaPRERGRA y,rtefti'é-‘rér'd‘r YHE esdoboomad Bxanprles incutdd) put bee not
rerova ofr one hydrogen atom from a single carbon atom

limifd f: RestROL Md ki), ethiybrit,(-CiHo@He) reretyligpicd sl =@FRyethylene,
groups consi st of 1-18 saturated and /or unsaturated

vinyl @CHRSH,$ Uehrops ] e Prat-prepyldrdEHR| H(Er), driyropyl dyi ic

carbon atons. Exanples include, but are not limted
pobf ORI o) pape €0 )it e
(-CHEpiapyyl, @-@Haﬁmsﬂﬂ)cglz zﬁlglz,cﬁéﬁr, qﬂby%JgWOpyL 1By, i-
butyh(cl bt BHE 2By Y1 5 By pubh &0 e RrppCHE) Frdhy12-
propy GO £ SHBA (TR peatshut PR G HECICHD o CIg) 2
pers U B DGR D B gty g
(RIS H G CERNEHRA AL JReii b ORGHON CH)),
B'H‘%?@fk%ﬂ}ﬁ'ﬁ%ﬁ(z %%%)&(%ﬂﬁ%@%%% ﬁgu -1 -butyl
N N AT
CH%@%@@%HWCH(EM@QCH2CHQCH& 3-hexyl

CH3)), cycl ohexyl (-C6Hn),
(-CBHCRIIGH 3)2C Hiot ¥} CH3)), cyclohexyl (-C/H,,), 2-methyl-2-pentyl
(-C(CH3)2CH2CH2CH3), 3-methyl-2-pentyl (-CH(CH3)CH(CH3)CH2CH3), 4-
methyl-2-pentyl (-CH(CH3)CH2CH(CH3)2), 3-methyl-3-pentyl
(-C(CH3)(CH2CH3)2), 2-methyl-3-pentyl (-CH(CH2CH3)CH(CH3)2), 2,3
dimethyl-2-butyl (-C(CH3)2CH(CFH3)2), and 3,3-dimethyl-2-butyl
(-CH(CH3)C(CH3)3.

"Aryl" means a monovalent aromatic hydrocarbon radical of 6-20 carbon
atoms derived by the removal of one hydrogen atom from a single carbon atom of a
parent aromatic ring system. Typical aryl groups include, but are not limited to,
radicals derived from benzene, substituted benzene, naphthalene, anthracene,

biphenyl, and the like.
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(- C(CH3) 2CH2CH2CH3) , 3- et hyl - 2- pent yl
(- CH(CH3) CH(CH3) CH2CH3), 4- net hyl - 2- pentyl
W@ 20060 Cloi3) CH2CH( CH3) 2), 3- et hyl - 3- pent yl PCT/US2005/023492
(- C(CH3) (CH2CH3) 2) 2- net hyl - 3- pent yl
(- CH(CH2CH3) CH( CHs”™), 2, 3- dinethyl-2-buty
( O@@HBI)@CH@@H&) @)an anydlie atiyd m@mymwhmqne of the hydrogen

atomﬁ/m@@%d %R)ﬁ SE R R i?r@aﬁagg{vagé e 28
repl%q trac‘ﬁ@?l il %@}fl%ﬂ%m ﬁ’l&lﬁ(‘f@ |b%1t QRE h@ﬂ

ent aromatic ring-s ste Typi cal aryl
l1m193"doﬂd)p§eﬁi\ﬁ E%en?lé‘thaﬁf—@ yi-phenyledtert-b.yl regihthyknethyl, 2-
deri ved from benzene, substi t ut ed benzene

naph?ﬁﬂeﬂvahéﬁﬁl , 2arphthleen-bybramptholeneyl e

e

bR e, SRRl o 2o
e.g.3h8 'Zﬂlk i ']ﬂcladhf)glr ABAY, ark Bogangenl gm[ps, bSthe

repl'a an ar radi cal . yplcal aryl al'k
arylgnau ompt_i;cj uateé clibonartensaind theiarghimodsty beh 2y ﬂZ carbon atoms.
2- phenylethan Iyy”, 2-phe

naphit SRR % eL he nn_iL l"y.?bshtuted arylalkyl" mean

napht h
alk rzll’a?:ﬁXtrt) Ha&% ?7%12}4:1%% éict ?fgﬁg%‘gﬂ% or%%ﬁree Ié}Fc)llro en atoms are
eadg{ eﬁdﬁaﬁﬂ? QepRERD ﬂnﬂ{ 9BBb&titgent. t"ﬁﬁnadﬂksyi%@eettgl J,nclude, but

di ng al kanyl, al kenyl or al kyn oups, of the
are ﬁbyhﬁh‘eeﬂl togPOUR, i@, DRoSR, c3ir M}z dﬂéﬁ?%iﬁd“%)ﬁe -GNy 1OCN,

-SCKEF E&%ﬁxg{éér&% Rl NGl @F@E‘g ﬁ(Kﬁxl%@ﬁR
-5(-29) i r@@dﬁp 2% été’mbgg‘@)eégﬁ n@&&%d%(rwﬁ)gqr ep
PEIORE HEMIE ProlfHEACEIIR (CHpie e @O&@%
_C(o@ CS@R %%S&C(%QSI@@%W € gﬁ\%{ F—{Cl(\lg(ﬁ. lc\jgﬂr%)where

each X 5Ghd&btnde5Q REogeH, <) BORr I; S{EEAANR is irglepenRently -H,

- OPC=0 RR -P CDCERR P(=O (O 2, -PC=0O 2,
alkylcem) ermyele) 1 PRERSEREOEBLO) OR. - (00 - E(S) R

eac %%ef%af%%ge%%@w%fﬁ%ﬁﬁ?%ﬁ% I}EWB& Oﬁ@ Bt fhore

rin@BORER RibdatdiH PENHRBELY, oxbigen, and sulfur (as opposed to carbon).
Heterocycles are described in: Katritzky, Alan R., Rees, C.W., and Scriven, E.

Comprehensive Heterocyclic Chemistry (1996) Pergamon Press; Paquette, Leo A,

Principles of Modern Heterocyclic Chemistry W.A. Benjamin, New York, (1968),

particularly Chapters 1, 3, 4, 6,7, and 9; "The Chemistry of Heterocyclic
Compounds, A series of Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14,16, 19, and 28. Exemplary heterocycles
include but are not limited to pyrrole, indole, furan, benzofuran, thiophene,
benzothiophene, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl,
2-imidazole, 4-imidazole, 3-pyrazole, 4-pyrazole, pyridazine, pyrimidine, pyrazine,
purine, cinnoline, pthalazine, quinazoline, quinoxaline, 3-(1,2,4-N)-triazolyl, 5-(1,2/4-

N)-triazolyl, 5-tetrazolyl, 4-(1-O, 3-N)-oxazole, 5-(1-O, 3-N)-oxazole, 4-(1-S, 3-N)-
-6-
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al kyl, aryl, heterocycle, or prodrug noiety.
"Heteroaryl" and "Heterocycle" refer to a ring system
WO pooslio one or nmore ring atoms is a heter oat ROT/US2005/023492
ni trogen, oxygen, and sulfur (as opposed to carbon).
Het erocycl es are described in: Katritzky, Al an R
thiadde S (165, BLN)-dridzde 3 henrroxEzoleshbersnthisrole, #61.28d% ¢l i ¢

Chem stry ((1996) er anon Press; Paquette, Leo A ;
benzptiazale ddsl N@ngﬁ %Het erocyclic Chemistry WA,

Be%%‘@é})c’heﬁ%éﬁ %ﬁgﬁmﬁ%@@om@é{tid&%@@ Ner&agdri Syl follow S.

emstry of Heterocyclic
P. PQ&@P‘E&‘DndC}}saﬁﬂHﬂ@ElaiorMmQﬁlC&@ﬁicarﬂﬂimm (#oBéyMeSoan - Hill

BOO&VZJ%&&S‘Z%&EEE%EE&? AL ieular Vol ues 130
are n |
Mééﬂggﬁgé&ﬂﬁgéhéo 3 ,Blsf?.%/\fgg?xtlysﬁ%wz%gg@Eur an,

om%oﬂi’lﬁb dyst n%ogﬂbé]g} é(étlve?fb%'s cd. ,V’Jhe?f‘ha guithehpility to rotate the

m dazol e I m'dazol e, 3-pyrazole, 4-pyrazole,
plarieydfipdané-pelanhaed 1®ghtd1méescp1§0m am @ptlpaﬂﬂy acliveomppipg, the
& hal a2| ne, ﬂUI nazol i ne, noxa
prefgxes|D and Ip@r Ao RYA useg e@oﬁe }N) el:tslo lufe &Pg}flguratlon of the

molgcilgé‘t E) g g}f 8h1r3f{ n’c%(s) '[Ege pﬂ)lélﬂggéo gn@l 1y (annd (-) are
emﬁo?&d i aesaNghs e the BRAVEDGREME O%phﬁeqiﬁldiM1mbilght by the

benzotri azol e benzi m dazol e

comrftoemel orisn{- ¢at T daining floatghe AEMEONREHS YNGRt ei n

gener al |y, f 0 P d.
conthasrpeixegr Bhe eb AP PIaEs REG Bl emisile
ugﬁﬂg %%la]g M BkdrRbisofmerdnte W éreitbal Sxcept that they
ereoc em S ry of’ Organi ¢ Conpounds (1994) John Wl ey
are &30M0% indages of blawaiorhier. N(Hmecxfrcgﬂemeols@@mmuﬁﬁg 5@>hesqefqrﬁed to
optically active forns, i.e., they vetﬂe abi to
as ancirangiontey, gn@larénmtmig %frﬁé’-cbéw(i]ﬁ?rzséa 0 tleama eql An enan ijomeric

mlx%g g&%bg)% an Oget | n|a|n¥1o?r?eg'!s ¥sereg&lfpc9 Y& Q?] EﬁgerﬁE%ix)E@l% ora

are use enote t sol ute

rac%lﬁ?ife' AHAePR "Pceti@niREBE UMD amamalté"a‘efﬁirltbah ecgihetar
The prefixes d and lor (+) and (-) are enployed

m1>¢tﬂrera]l?Bhggm€mhmtn¢mesc g}gecmes, dﬁv erp}mcaé, ﬁg’fh‘é'ijpol ari zed

S et LR SOREARS, oL B o OB 8T
sup%gfiand)ssabgl?tyc;fCEﬁQ AL Qi mabRpaftridh VR RilE REEted R "achiral” refers to
molecules which are superimposable on their mirror image partner.

The term "stereoisomers” refers to compounds which have identical
chemical constitution, but differ with regard to the arrangement of the atoms or
groups in space.

"Diastereomer” refers to a stereoisomer with two or more centers of
chirality and whose molecules are not mirror images of one another.
Diastereomers have different physical properties, e.g. melting points, boiling
points, spectral properties, and reactivities. Mixtures of diastereomers may
separate under high resolution analytical procedures such as electrophoresis and

chromatography.
-7-
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structure, these conpounds, called stereoi soners, are

i dentical except that they are mrror inages of one
W@ewblo€emd4 A specific stereoi somer may al so be PEF/E82008023492

to as an enantioner, and a m xture of such isonmers is

often called an enantioneric m xture. A 50:50 m xture

of "Fenaatibirene! seférstortefestempisomers of arcosepeendrivhich aregpon-

a racemate. The terns, "racem c m xture" and "racenate"
supernpesable BHreE e MSAMEHf two enanti oneric

spegi es, .devoi i UM hEfiptASE TP AbrsC r AR TIs”

N i
inc LRGBS ES Aldlis lth 4 tyex0ifibit hetiHITV offectabyenbdniting the activity of

while the term"achiral" refers to nol e<i,ul es which are
HIVsuaperst iposatpasen Exaaiplesinelusie, Prage ot imited topabacaif,

"stereoi so " refers,to [.C \Y :
(aBeh el renadng et GRS B g R FPIC fppudine (4D,
tenorf(?\g?gﬁl:\tf'%zicﬂ?\fﬁiﬁ@@ﬁm Rhd 2h1diRABiIR @) Andteetps 1N

Space.” "Di astereoner” refers to a stereoi somer with
phyistogasallyofuectionslederivftivehi Qxiei aymare/NRIds enajobeuidel a

are not mrror imges of one another. Diastereoners
fornmdetionof tleis dénYerpiyfsi cal properties, e.g. nmelting

point s, ilin 0j : |88 oral) dectal,

rea ?Pvﬁfﬁggf_m’?ﬁ@%sﬁt&?‘@ ptglg%iés e F@éﬁg‘?‘;ﬁﬁy % eparcail e

trang{gg@ﬁalpglg@vggﬁgllHahgﬁisaraﬁbwi cal procedures such as
el ectrophoresi s and chromat ogr aphy. "Enanti omers” refer
to two stereoi soners of a conpound which are

no ri nposabl. e m Lror . \oeg h

BB dEna e EoRnn N REE oS GG R s BR37,305) has the
stru'c:ﬂ%!ebi tors” or "NRTIs" include those conpounds t hat

exhi'bit anti-HTV effects by inhibiting the activity of

H V reverse transcri ptase. anpl es include, but are

not limted to, abacavir (ABC), didanosine (ddl),

entricitabine (FTC), Nam ' e (3TC), stavudine

(d4T), tenofovir (T ido{v{adi ne (AZT) and

r

zal ci tabi ne (ddQ), d tiheir ghysiologically
functional derivativas: re NRTIs nay be used
ina formulation of this inventipn. oy

0
7 \/\OH

g

The chemical names of PMPA, tenofovir include: (R)-9-(2-
phosphonylmethoxypropyl)adenine; and phosphonic acid, [[(1R)-2-(6-amino-9H-
purin-9-yl)-1-methylethoxy]methyl]. The CAS Registry number is 147127-20-6.

Tenofovir disoproxil fumarate (DF) is a nucleotide reverse transcriptase
inhibitor approved in the United States for the treatment of HIV-1 infection in
combination with other antiretroviral agents. Tenofovir disoproxil fumarate or
Viread® (Gilead Science, Inc.) is the fumarate salt of tenofovir disoproxil.

Viread® may be named as: 2,4 6,8-Tetraoxa-5-phosphanonanedioic acid, 5-[[(1R)-
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"Topical" formulations include those suitable for
nasal, oral, rectal, transdermal, and vagi nal
w@evs1®e4 ati on. PMPA or tenofovir (US Patent INOBUS2005/023492
4,808, 716, 5,733,788, 6,057,305) has the structure
The chemical nanes of PMPA, tenofovir inclu

2-(6-R)in8-A2puphesyhehynetby teshgprlophyHu é?.lﬁ(ihénetétﬁépthyl) ester, 5-
oLt WL B SRR eeionippans
BEE§§1810§1 ?fé}m’agngl dranafRuigr tehepiraxtliudeyiBedin®ounds

ot1de reverse transcriptase inhibitor
PMERFA&@MMPAD P Aand @M BAd ez thestidrbuteseat nent  of

H V-1 infection in conbination with other
antiretroviral agents. Tenof ovi r di soproxil fumarate
or Viread(r) (G lead Sciegpce, 6.) Is the funmarate

salt of tenofovir di soproxXiNg /V' ead(r) may be naned
as: 2,4, 6, 8-Tetraoxa- 5- phosphianonanedi oi ¢ aci d,
5-[[(1R)-2-(6-an1no-gktpurin 9- yI)-I-nEtherthoxy]nEth
yl]1- [/ bis(l- nethylethv 5- oxi de,
(2E) 2- butenedlogte :1) ]| The S Regi stry nunber is
202138-50-9. Phiy glcally furlcti onal derivatives of
tenof ovir include the and PVPA. PMEA
and PMPA have the stru turesN where PMEA (R3 is H) and
PMPA (Ris Cl- C6 alky], Cl- C6 suhStltuted al kyl, or
CH2OR8where R8 is Cl- alké Cl- CBH?Broxyalkyl or
Cl- C6 hal oal kyl. R6 an gpendently H or Cl-
C6 al kyl. R4dand R5 are in ependently @R H2 NHR or
NR2where Ris Cl- C6 alkyl; RlL and R2 are
i ndependently H Cl- C6 alRyl, Cl- C6 substituted

(R°G2C -whikyl @ e, abgtituted-allGA0or
Wh%lrelgl}i\éqa?ﬁf 1%%9 a%%phggggt itutéd ar yYaI Kyl , 1 &

CHaoK! wryrERhYIC €6t glkyl, @an?a r)yR1KE. . c quamatkyt R’ and R’
Acyl oxynet hyl 'caf bonates - QO OR 9 (e.q.

are Whé@sprerid@ntly Fobs C(;GCgm]lkyl R"@md &%ar@ubd@pmdeéulyé{k ﬁHZ, NHR or
C6- C20 aryl or -

NRBWMMRF@MMM o iyl B eRgAP HL équce*iﬁf? e,
PCC,
subétaartpd @1k}t1eﬁofea%rﬁ’l e CuiOSERIEE A8 e aﬁéﬁﬁ@ &5 o
5 R6
sub@ﬂgggééﬁﬁgglnw @iyrma aif&%’c&rs Ah 6'C( %5’1&*(% g. POM) or

acyloxymethyl carbonates —~CH,OC(=0)OR’ (e.g. POC) where R’ is C,~C, alkyl,

C,—C, substituted alkyl, C;~C,, aryl or C,~C,, substituted aryl. For example, R' and
R’ may be pivaloyloxymethoxy, POM, ~CH,0C(=0)C(CH,), or POC,
—~CH,0C(=0)OC(CH,),. Also for example, tenofovir has the structure where R’ is
CH,, and R, R? R*, R®, R° and R’ are H. Dialkyl phosphonates may be prepared
according to the methods of: Quast et. al. (1974) Synthesis 490; Stowell et. al. (1990)
Tetrahedron Lett. 3261; US Patent No. 5,663,159.

PMPA may be enantiomericaily-enriched or purified (single stereoisomer)
where the carbon atom bearing R® may be the R or S enantiomer. PMPA may be a

racemate, i.e. a mixture of R and S stereoisomers.
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according to the nethods of: Quast et. al. (1974)
Synthesis 490; Stowell et. al. (1990) Tetrahedron Lett
W@268/01108 Pat ent No. 5,663, 159. PMPA may be  PCT/US2005/023492

enantiomerically-enriched or purified (single
stereoi soner) where the carbon atom bearing R3may be
t h@hRinvergieminghidayed] erpmbamerg, ms@re%m@waﬁ@emat@s, agd

e e P B P TR ToRb S Bl

dem@.ﬁgvg@f Hegdigd stereoi somer mi xtures of PI\/PA and
ogically functional derivatives thereof. The

| n%@tm@éhtid”mirmliﬁ;hesaﬂl prudrdgs g tafofoenofolairge nnriber gé
nunber of structurally-diverse haye been

strug’ggg}ly@éﬂelﬁgpr ﬁ@ye@e@@,%cﬁ%i v OsR GO Rcids, (Freeman

d 3 reiE; %I ané%l\/bl q‘ :Mélgngeﬂmlﬁﬁgﬂﬁsttfﬁ %%411%3:% é%%)( %99%%1{11&%1}7

useéci:\?r L%@aié i5 $he HSAOX PSR Stedlbich waatfegy u@e&i asa prodrug

Ic acids and then ap lied to phosphat es an
stra&l@sfpln cmﬂxoexyhbycﬂa regdHhaeneppligt to phogphates an |—]g}q$phonates by

Sci 24

Farquiises e 080651050 Ghd 200 7521558 5- BaTREATEn £ The
15N S REbPon1%8, B, icle Mgt wasused
to deliQarphbsptdnid ¥cidhaeloss eelV ﬂ[erﬂhtamé ahHeo anhhn@@aﬂallyl

ester strategy, the al koxycarbonyl oxyal k ester,
bioatalabditiiadcelose ﬁarlmtdzf\ﬁhﬁlaamww VA €5t8T %lratﬁgafg i et y

alk&&ﬁa%yi«?%ailﬁ%ﬁgf : he s% F%l&%lédeodgréb@gagﬁ?aﬂlﬁﬁﬁgg + Blodrug

mo%&ﬁ L‘%Ri%r (Siecﬁetcgnﬁﬁﬂﬁﬂ"@ﬁs 6f idle ikl @atveu.| Abyll dsters of
a ert t. al. (1994) . Med. Chem 37: 498)

phd%Ebhbyths gxsnﬁlps ,Sesglbennaﬁyrpheglyé estard exeyteml’@sﬂt ’f@renchaﬂﬁ@) Ot &
bloqmllagﬂgt;p qaeigg@%\ﬁ? etagﬁlz@?l%ﬂ é\%{dﬁ :éﬁe o) gg(@%i n?ﬁe ﬁrs
conis g{gs? ﬁeru%g ngﬂ@ LhE0 1o 96 AL th]éﬁlﬁe RayvE ﬁIsomé‘éﬁQi@E‘hEed

Cases, substi t at the ortho-or

(Klﬁ%’h@él RO Tdreeh Ryl 986 Ck Nedda Uheh8o: )41 1§53 BenBdrezjdrs are
anal ogs with an acyl ated phenol or an al kyl at ed. phenol

repa?lyedqe rgenanaee theeparienhphpephanipadidd InwpaifgtrsehsuRskiuSH!s at
thetoqﬂ;l]?pné%/ para- posngon ?nse%yegcac%e?erateqcﬁe %a rol’y51 & %ehz%ér%ﬁoé@wﬁh an

acylated phenol or an alkylated phenol may generate the phenolic compound
through the action of enzymes, e.g. esterases, oxidases, etc., which in turn
undergoes cleavage at the benzylic C-O bond to generate the phosphoric acid and
the quinone methide intermediate. Examples of this class of prodrugs are
described by Mitchell et. al. (1992) J. Chent. Soc. Perkin Trans. 1 2345; Brook et. al.,
WO 91/19721. Still other benzylic prodrugs have been described containing a
carboxylic ester-containing group attached to the benzylic methylene (Glazier et.
al., WO 91/19721). Thio-containing prodrugs are reported to be useful for the
intracellular delivery of phosphonate drugs. These proesters contain an ethylthio
group in which the thiol group is either esterified with an acyl group or combined

with another thiol group to form a disulfide. Deesterification or reduction of the
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under goes cl eavage at the benzylic CO bond to
generate the phosphoric acid and the quinone nethide
WO pioelormded at e. Exanpl es of this class of prodregEUs10e5/023492
descri bed by Mtchell et. al. (1992) / . Chem Soc.
Perl dn Trans. 12345; Brook et. al., WD) 91/19721. Still
disutfidegerantep|the free shiogterhmdiatesshichssbseqrantydreaknlayn to

e
| 0-.C X

Beng e B R P, G B A e g 10

beerpﬁé&?ﬂa@ﬂ%sﬁﬁbﬂﬁhgb @irplesspibt td-cogminipg icomprtividst he

thiol group is either terified with
coRbdreg astarh im ﬁ@qqﬁéangqiwgﬂ talegmevﬁt%)rf %%ﬁégﬁq:@cﬁﬁ?ﬁfyd%lected
fronng}e%{oilrpé\%hg %Io%g% Z{)trh]%ggﬁtn '-grgrr}gf F%&m%%%é&&s of tenofovir or

oy SURSSRSILE aak o g oershecsn b gl

proxiiggé%l(ﬂlrecﬂ radniireetly) sid n(d@r896di, or triph@ﬁpk@ﬁ@qstegézz):
carbgaglie a@églcpcsgéf(s: &?)gﬁﬁmplgé’ﬁ'%tp %B’%g% Elr'}g]? gg \éﬁﬁﬁlt %{pﬁgﬁg}f%ulphonyl (for
conpounds. Prodr . i 0. i .
xR RS e Lo I3 B A B R e R0 Bl Blthine, L-valyl
or LERble2dN) ,9(5? gﬁ@&ﬂiqr(al'é; dN@) phdbphomadidaté egthos Fragregroups
esters” of tenofovir or anﬁ ot her conpound_whi ch, upgn
(1)-@ metydbé Slﬂ:zsgi_mtdﬂmlvﬁhhﬁmig sabproiched cbaba@;—&@arlkylo(for
provi di ng i rect i ndi [ - [
examp:lep hhn@%‘bfhtf%PWﬁr t?—/bxgt%},' Qr;d%%g%}i ;Q—gg:cgdgglﬁ&l@lg@}yﬁ;yl (for
su onat e _est.ers, - l
o0y B Rl o e i B TR
ne, ] . .
b AR RLRE, sy PR i e
by, 85:108R%n1hle) hd1B ey, —Qealkybsin € 4 Cedlkiy)y orstmiabg Hin gxemplary
branched chain Cl- C18 al kyl (for exanmple nethyl
aryl/\rlnfne:tpplriseini B Byeh eSerSEOBREi$es;a phenyt s s@g@%@i 9}1’eny1
a a fQr _ex le, . . o
sroppo MR AP e RS R RPITBRar Hor (g g Kefigtrto.
6319@@2}28)‘13( il 11995PA R 58Pa1aesbarkH B7:1 7 gk gahan(990) AIDS
optronally substituted by, for exanple, hal ogen, Cl-
gg&,ﬁﬁq&@r §4:1408-14;

ResCHual. Retrp Varused 6:484 5a1 Kaasadost etapd. API1INR M
Hogrlsuaort By TsRatgh bt ERRRY Tt SRS Sl o
(1958 BB 2 e 2888 1 1H0hd BiddRqRRL Rt (199) . Med. Chem. 42:4122-28.
Pharmaceutically acceptable prodrugs refer to a compound that is
metabolized in the host, for example hydrolyzed or oxidized, by either enzymatic
action or by general acid or base solvolysis, to form an active ingredient. Typical
examples of prodrugs of the active ingredients of the combinations of the
invention have biologically labile protecting groups on a functional moiety of the
active compound. Prodrugs include compounds that can be oxidized, reduced,
aminated, deaminated, esterified, deesterified, alkylated, dealkylated, acylated,
deacylated, phosphorylated, dephosphorylated, or other functional group change

or conversion involving forming or breaking chemical bonds on the prodrug.
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6312662; Jones et. al. (1995) Antiviral Research

27:1-17; Kucera et. al. (1990) AIDS Res. Hum Retro
wWORMWIBED4H: 491-501; Piantadosi et. al. (1991) PCT/UMBAS/023492

Chem 34:1408-14; Hosteller et. al. (1992) Antim crob.

Agents Chenot her. 36:2025-29; Hostetler et. al. (1990)

| AnBireferefdeetmar3y6st. tBe above cemposindaptngi ingludega reference to a

1999) / . , : - i
physg@]@gp%aélm agc%/;’cgb}qd]@it%geéﬁd' #%gg%i%ﬁfgﬁﬁgyg?@ﬁgfclaﬁglalc.).(eptable
saltso'gittgﬁ?%ggfreaqu ﬂ.ékﬁ%i&Sﬁfeall QEcePXAIR | FRrRMELES MRl Osalts

. y €l r-enzymatic action or by general

deriféd ol aRapProplivelase suchas horatkalhnadtal (fer éxagneld) srtivum),
Typi cal exanpl'es of prodrugs of the active ingredients .

an aFaémlh eactbnifometanaple, Wgﬂﬁ%uﬂﬁv@ﬁm%uﬁh%g N i 6@1%%91]1‘3( 15

abil e protecting, groups, on f ynct,i onal ety .
crall Bl ohGr iR el ORI Al e
_he. oxi di ol j ' i i
oS 3 o T A R L R enraly actic
fumasy atasic, Saday mikedic, pdipisethibatcethctobionic and succinic acids;

deph h I d, '
Orgatr)gcg s&;gﬂtig %ﬁ, gmqh ;érrtgé{]q%reﬁéﬂ&%tc L)é)tgg{%?%g%%ﬁ% ré%.('r:z}igr(?esct)flfonic
onds on e. pr AN f. ;
ot e

phogge@}icg!fxﬁ& LGRhIYC AGEEPPRLiSIcHMlt at@éltsgble Stanilaeonypound of

ol ogically acceptable salts of nofovir and is
an kgzm;t_sxp gﬂ?lpl aldlyd e teemtiabloé saidrdonapowrd in sRMbERLO wigha
_derive rom an_appr I,at € base,. sugh '
suitpble gPUOR GHCBRAM BRISUt zﬁﬁ?ﬁer%mX}SRBEFB‘gr?de%ﬁ{Y%#?‘#d from H

or fég@@ﬂ %?‘%“?E)SI um, ammoni um and NX4 + (wherein Xis

Physi ol ogi cal Iy acceptable salts of an

hy ¢, Qﬁé}agteﬁﬂb Qbe, 3A1t3 Bt AQIG Digped iBatsudahs ahtentioh will be

organi ¢ carboxylic acids such as acetic, benzoic,
phy!siiﬂ@%i_callj aoapitablet iz theyi will heseltederiaed mog a,pzms;p’logically

i set hionic,. |actqgbionic and sucgini i_ds. '
accarinP e Gk P AaURVES SHEL ALHOGa Pt Bree, ich ERBE

et han. [ fon I3 .
poSIREEHL T DEREP 08 el ooyt senegutanton o
purdfiatiohi ¢t .a s pleidatlyarderstableanintp@cidisAll salts, whether or not

o S ok o GELEHBE L e
preggnr{‘%liggrtﬂiigrg with a suitable cation such as Na+ and NX4

Formulations include those suitable for nasal, oral, rectal, transdermal, and
vaginal administration.

Formulations suitable for topical administration in the mouth include
lozenges comprising the active ingredient in a flavored base, usually sucrose and
acacia or tragacanth; pastilles comprising the active ingredient in an inert basis
such as gelatin and glycerin, or sucrose and acacia; and mouthwashes comprising
the active ingredient in a suitable liquid carrier. Formulations for rectal
administration may be presented as a suppository with a suitable base
comprising, for example, cocoa butter. Formulations suitable for vaginal

administration may be presented as tablets, pessaries, tfampons, creams, gels,
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+ (wherein Xis independently selected fromH or a Cl1-
C4 al kyl group). For therapeutic use, salts of active
Wo p@sedioent s of the invention will be physi ol oRCTEE1095/023492
acceptable, i.e. they will be salts derived froma
physi ol ogi cal | y acceptabl e acid or base. However,
pastsglfosmebr aptajsformiBatiess whitaining o addition/oitbe agivaingredient
acceptable may al so_find use, for exanple, in the
Sudmaé}i‘iarsaﬁ ag keovgur theast F%ﬁe 8PPEIIIRISI ol ogi cal |y
acgept abl e ¢ . - - i ei
2 PRRA Dk FSTRH i ARl b KHSEAG! o higlusden! VRdhen the
carri¥r {4 Bolidd ﬁresﬁ'@BEFfoeﬁaib@y pie&seatid dsnweihtibemsuppositories.
Formul ati ons i nclude those suitable foy nasal,. ora
Suitaleletcatriers iaclzdecaeta batier andypHwr na%rﬁﬁﬁisww used in the

E lati i tgbl . ' j ' ' .
art. (e SORORPHE Y oo anGa R oPre Ebifs hulchetive
mgrlgaféh"? dlianind drrntlanhefedasPier (4§ Bl dwed b cbEingned shaping

acacia or tragacanth; pastilles conprising the active
in mdigd€di ent in an inert basis such as gelatin and

gl ycerin, d i a '

coﬁpm@ﬂmgé’;q%ﬁ%é%?%e%? RrERaENt F 0 B° DO P oS Thahg erm

carrier. .For j . i ni i .
B i
ThuS O ﬂél%f@tged feRtbRAATRI Sthe IR DEis hiplied to Bdradyt @tviigrmsich as the

suitable for vaginal adm nistration may be presente
anuasgthe abdeths pr feseagines In e papéedarly rpggﬁ@glgedg@pgpgggg@s"c e NRTI

. foa or s f lati [ Ri ' s
is ap BB g e c et e BEeREri oy o S eNRERA , °

he,. : t f i
G o P el n e ear o1
interSoriks& 0T gically, thegbpienbheplidalipniis eseieceautbprionia thedeginning

suppositories. Suitable carriers inclu b .
of vagthabintercovase ﬁuﬁably&m%mﬁ?édpﬁe%ﬂ? %ﬁY GFe5 ?ﬁ*ﬁ‘g‘t“gs?lrf’ﬂor to

upposi tories. nmpy . be conveniently fornmed by adm xture
thegpgﬁw%gfy%nﬁ HEPERT Wit h t he softenedyor nel t ed
carrier(s) followed by chilling and shaping in noul ds.

The NRTI may be applied to the vagina in a number of forms including
aerosols, foams, jellies, creams, suppositories, tablets, tampons, etc. Compositions
suitable for application to the vagina are disclosed in U.S. Patent Nos. 2,149,240,
2,330,846, 2,436,184, 2,467,884, 2,541,103, 2,623,839, 2,623,841, 3,062,715, 3,067,743,
3,108,043, 3,174,900, 3,244,589, 4,093,730, 4,187,286, 4,283,325, 4,321,277, 4,368,186,
4 371,518, 4,389,330, 4,415,585, and 4,551,148, which are incorporated herein by
reference, and the present method may be carried out by applying the NRTT to the
vagina in the form of such a composition. The composition containing the NRTI
may be applied to the vagina in any conventional manner. Suitable devices for
applying the composition to the vagina are disclosed in U.S. Patent Nos. 3,826,828,
4,108,309, 4,360,013, and 4,589,880, which are incorporated herein by reference.

In another embodiment, the present invention involves topical
administration of the NRTI to the anus. The composition administered to the
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In the context of the present invention, it is to be
understood that the term topical application includes
wappbiocatd on to the body cavities as well as tRCT/H82005/023492
skin. Thus, in a preferred enbodi ment, the NRTI is
applied to a body cavity such as the anus, the nouth
anusd$ stigblyagfonm, ctenra, jpyidtcuiadt 35 those desatbeshaRae it

the NRTI is applied_to th i na. Thus.
B e L
0 _preven . ectl \ " ‘
o SR MAMLEEILAR 5 Syifosin it e
thro?%l?dhhtecﬂe QulisPFbPexdrapld)e shégblenippdicefoniagitnae 2.5 to 25 cm,

ercourse, suitably O to 60 mnutes,, pre
preférabiyndite’( cypy irolengeh i{lh‘éilwlﬁ%dﬁﬁrﬂa‘ﬂtegéggﬂ er{yagllo}!‘g%st °
len g{]tercourse. The NRTI may be applied to the vagina in
g8 nunber of forns including aerosols, foans, jellies
creams, suppositories, tablets, tanpons, etc. ,

CofpQsithbPARbSHirhakd, ehd presephiceiid armytlse ¢areiedagitiy
are disclosed in U S Patent Nos. 2 149, 240,

appRiBth MBI ralh6, A pplieeos ﬁs,ui@k%n garrizs oyt lgpapplydng 2
I J )3 b} 3 3 ) 3 108 4 : 3
comgoBapnGEDIcha? o Bieisein of agp AR ash08 g3 2 Orft it i
8.186. 4. 3 : 1u@Bd Suitably
espeg,iagﬁygfi«g,re%? i S G s e (e
com®dditidasis BppEeajusteirindorthy bbginnang betheodant dureand
?ﬁg NRTI Fg th?a S\?/(gjtgi na in thgnforgm of s,ur;hb}allplgqu e
perlodtqaﬁyﬁhr(mrghoméh‘tpr@ﬂﬁﬁuﬁf-on contai ning the NRTI nmay
be applied to the vagina in any conventional manner.

Suit abl e devi ces. 4 ; on: .
SOl SO S AR HLRT ARSI ot ftting e

spréad GEFTRY ?nfeéti(%@ 0A9 k3 e A6V, 586h 88@povitionk naaebe in the form
i ncorporated herein by reference. |In another

of fethodiraans, jellios, smpemeriorien vebietsonerionols) gaglesopreughwashes,

adm ni strati on of the NRTI :
etc. Soriesptly RS GEURLES' ﬁg‘%]e‘iﬁ’%%g‘iﬁ%ﬁ:‘gﬁ SENR L in the

foam. crea jeld: (X i
f LA0se desekiked
co nt]éowsﬁ%mr‘égg‘ﬁaﬁé?’ S%ygegfeﬁgﬁg gbp%lisialc%f iéor%faﬁl ng% he case
conBéni@i@dn 8pehaainivation ofetie beuplaherned the type ofpomposition
appl i cator which distributes the conposition

beiisg bpphe%: i thys E@mdyit ﬁm@t@gﬁba’g whgg t %%npﬁéjrﬁo&éﬁ%fd%e, form
o e ARS8 S IR oy il ey v
1t g}a{ﬂlglﬂ'r@%réﬁg%ﬁﬁ ¥ @hRiJanhd he entire suppository will be applied.
A vaginal tablet will suitably be 1 to 5 grams, preferably about 2 grams, and the
entire tablet will be applied. When the composition is vaginal cream, suitably 0.1
to 2 grams, preferably about 0.5 grams of the cream will be applied. When the
composition is a water-soluble vaginal cream, suitably 0.1 to 2 grams, preferably
about 0.6 grams, are applied. When the composition is a vaginal spray-foam,
suitably 0.1 to 2 grams, preferably about 0.5 grams, of the spray-foam are applied.
When the composition is an anal cream, suitably 0.1 to 2 grams, preferably about
0.5 grams of the cream is applied. When the composition is an anal spray-foam,
suitably 0.1 to 2 grams, preferably about 0.5 grams of the spray-foam are applied.
-14-
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| ength. I n another enbodi nent, the present nethod may
be carried out by applying the NRTI orally. Oral
wappbiocayd on is suitably carried out by applyiPgr/Es2005/023492
conposition which is in the formof a nouthwash or
gargle. Oral application is especially preferred to
Wheﬁ] thesntmpaoritan immuwthwgskengargler m@é&y &40 18ank, prefprably
e conmposition is applied just prior to the beginnin
abO%?5ﬂHé“%éﬂPé@£procedure andjperigdically throug%out ;
the procedure. Tpe present invention also provides
co r i i
T e L gt o oy b6 T ¢
comipeitfoar an aferftoeiigh veilleansk theslabtesmd Aupmptsgiof the BERTL Such

abl ets, aerosols, gargles, muthwashes, etc.
agemsinglade shose fRverme *EFTHP @m@fm&m@é&w@aﬁ% and
oncentration of Tl ] e. osition is such to
ga“i@ﬁﬁ@& aﬁﬁp%¥?g%%gﬁéhpéca%géﬁgggyoraI or vagina
concentration upon adm ni stration of the usual anount

of TR keyiR BinpRRImAs thpaldaidaig thefbimaf alttimehikase
regard, it is noted that when the conposition is in

contphusitiar. in dhiis anshasiioent.¢hg NIRReisdaeaigojaigr g composition
whigﬁ g%gﬁeiﬁ%g? gkf : t{)fggﬁgfé)d?%?tb%tor téM g}ﬁ%‘:}?ﬁ@%% Ilflgi an tfective

vaghHI B¢ %h%?%%c%ﬁhti@ﬁ oR NI TTE AFindd- MAHse@bripilteinamreldisclosed in
surtably be 1 to 5 grams, preferably about 2 grams,
CorafsllddhRelensd sfePdstibides awidl Pharenaappticals,. DMdehewhEd., Plenum

Pregs, Slesr Aor, WBLANOUL grodtrd Iops-crssaracamt 10y A
Cod. o “OF=1 v

s s{REh Soa BB A 0TI 1A i MERRAUM, gt o

PhatRRibuBedl Saleanss, val.gsapgsd)edmivhgouirt of Pattadogy andi s

a vagl nal spray-foam suitably 0.1 to 2 granmns,
Bacperiglogpotol. BbAGH9)) abd Fifister, etodl. J parnap phFonsaked felease, vol. 3,

appl i ed. en the ¢ osition is.an anal crea
op.2aP a9 Bk & B DTS o BPET B Y S U RN ans of
the creamis applied. Wen the conposition is an ana

SPIfYe %f@@ihtf c%ﬁht@éﬂi%n@n@agt s @bt fopfreivBi@blefeasbotiie NRTI
0.5 grams of t spray-foam are applied. Wen the

in TROPRLR thisome srent Bt hwasginal ogamajlietersuirsabFyr axanapleothe
m’, preferably about 5 nl are applj.ed. . .
composition may cortain the NRTTin vesicled br 11posomes, which are disrupted
by the mechanical action of intercourse. Compositions comprising liposomes are
described in U.S. Patent No. 5,231,112 and Deamer and Uster, "Liposome
Preparation: Methods and Mechanisms", in Liposomes, pp. 27-51 (1983); Sessa et.
al., J. Biol. Chem., vol. 245, pp. 3295-3300 (1970); Journal of Pharmaceutics and
Pharmacology, vol. 34, pp. 473-474 (1982); and Topics in Pharmaceutical Sciences,
D. D. Breimer and P. Speiser, Eds., Elsevier, New York, pp. 345-358 (1985), which

are incorporated herein by reference.

It should also be realized that the present compositions may be associated
with an article, such as an intrauterine device (IUD), vaginal diaphragm, vaginal

sponge, pessary condom, etc. In the case of an IUD or diaphragm, time-release
-15-
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In the case of a nouthwash or gargle, it may be
preferred to include in the conposition an agent which
wowdok/ommsk the taste and /or odor of the NRTI.PSUk2005/023492
agents include those flavoring agents typically found
i n nout hwashes and gargles, such as spearmnt oil
and;ké) onneschanival-reletse coftpositiansanay bempefsrrach vehilmin theggse of
e in the formof a tine-rel ease conposition. In this
COH@Q%@d@%%h&Qm%#%ﬁ%ﬁﬁ?°?§m§ﬁg%ﬁ65?ﬁ?@ggﬁ "a conposi tion
which will release the active ingredient at a rate
mﬁﬁﬁn&ﬂéne itnelnf tAB pREdeRE Ve nROp A d& névrd larticles,
concentration o NRT1. Ti nme-rel ease conpositions are
whitlh 96 asefd] for thoprewdnitiet GEHBPaseeofioRdatpactideler,dhd present
Phar maceuticals, D. H Le Plegg¥1Press,

artictes are thosa whiehy relpase the NIRT VbR pacegpm ?PBFOAPZ%% 669y
4.011,312; 3,887,699: 3k: . . : .

e B e P

vag§feﬂ %@%@?\gﬁﬁ@ vadiBal 5, PUBc@Ses, HRebAdbnsiwlRel baltaigyr are

ade i ol ogy, vol. 77 (1959); and Pfister et. al.,
assodiatednwdth e NBJAt r ol | ed Rel ease, vol. 3, pp. 229-233

(1?86), al | Tgf whi ch are incorporated herein by
ref.erenge. e _present b L '
f orihtin P rear et BER e RERROLIE PR R i untl Rkt

NRFHC B asipyafinnghroOdisfldghd NES. qRuESEN oS ¥ 3889rBpirel 4,2885325
conposition may contain the NRTI in vesicles or

whichpes tmespowdtted hessie bytirsferpnesd Bye presemtearhighe way be an
_action_of intercourse. Conpositions.conprisin .
intrpy R hERORGRIWE SR TgleaRgs, dn & IRge-cahiefled fashion,
[ L Prrega '
eSS 0 S e 01008 CHOn g R0
4,368 018 WwhicH ardinebrpdshas heretl by 246rerpp. TB2$ed3Darticle may
(1976); Jour nal of Pharmaceutics_and Phar macC?,I ogy,

also/bé a vaginap plispengen; which oglgyses she Nighl Aagipal dispensers are

. Phar pac Lcal ' D. .D., Br.ei '
dlsﬁa B @g, :Pé e’nt %géﬁ:%ﬁ%?ﬂpE{hl%gﬁ?g%’fb%{%%%lferaﬁp@%tsegéreence.
i ncorporated herein by reference. It should also be
r eah&@giﬂeste{%@&rtfd@nﬁ&me £ 0ORASINt WhS iFeyated with an NRTL In

associated wth an article, such as an intrauterine
a pridvired epthdd)imenaghaabndomypiscagied withiaabricant or penetration
enhancing agent which comprises an NRTIL. Lubricants and penetration
enhancing agents are described in U.S. Patent Nos. 4,537,776; 4,552,872; 4,557,934;
4,130,667, 3,989,816; 4,017,641; 4,954,487; 5,208,031; and 4,499,154, which are

incorporated herein by reference.

EXAMPLES

The following examples further describe and demonstrate particular
embodiments within the scope of the present invention. The examples are given
solely for illustration and are not to be construed as limitations as many variations
are possible without departing from spirit and scope of the Invention. The

following examples are intended for illustration only and are not intended to limit
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sponge, pessary condom etc. In the case of an I1UD or
di aphragm tine-rel easeand /or nechani cal -rel ease
W@ 09p0osiosd ons may be preferred, while in the cBGEUS$005/023492
condons, nechani cal -rel ease conpositions are
preferred. In another enbodi nent, the present
the sdop@rifithe ipventiotein angveky af Activemgreficot’ denotesengpr more
for the prevention of HV infection. In partjcular
NRTieapfeisent abins, ereierahl frabeet prpdihysiy baically funsonal
when placed on an appropriate bodypart or in an
de“ﬁ%ﬁ?%%?%@?@ body cavity. Thus, the present invention
provi des | UDs, vagi nal diaphragns, vagi nal sponges,
ies, or condons which contain or are associ ated
mANQnntrotledsRelease horgugationk j ¢ e may be an |1UD

whi ch_cont al c ’ . - .
O PR B 50t L B i
watdPifshoRe8 By RIRIEE6€ES RRlcaksiuby steafe andeoniression. The

present artiicle may be an i ntravagi nal sponge which
hypeonmetlosesarantilizeiveggieg viscasity gragescontrol | ed fashi on,
the NRTI. Intravagi nal sponges are disclgﬁ%gtin U. S
Patent Nos. 3,916,898 and 4, 360, 013, e
I ncor, : in by reference. The pr nt article
may ﬁ#%%%ggggﬁ%%ginal di spenser, which rg?zases t he
NRTI 1 idlosdi spensers are di sclosed i hl2). S. Pat ent
No. 4,961, 931, which is incorporated hereinh by
r ef elenose Momolpfdgtnt article may al so HgSa condom
which is.coate ith an NRTI. In a prefer4ged
enbog?ﬁ%ﬂ??nFﬁ E%%ﬁgon1is coated with a I% ri cant or
penegng%&gﬂngqﬁ@ﬂggpg agent which conprisé&s an NRTI
Lubricants and penetrati on enhanci ng agents are
descPipdibd WaltkiS. Patent Nos. 4, 537, 776; 48552, 872;
4,557,934; 4,130,667, 3,989,816; 4,017,641; 4,954, 487;
5,208, 031; and 4,499, 154, which are incorporated
| BolJeWhng icxanples after 12
Drﬁ%%qg%re gléé%él?ggagﬁrda ermnlsefE ?gglgﬁggr tdi cul a?
howbodi nrents within the scope of the present invention.
The exanpl es are given solely for illustration and are
not to be construed as |limtations as many vari ations

Formulation B (Controlled Release Capsule):

The following controlled release capsule formulation is manufactured by
preparing a wet granulation of ingredients a, b, cand e, and then extruding the
material using an extruder, followed by spheronization of the extrudate and
drying. The dried pellets are then coated with a release-controlling membrane (d)
or polymer. The final product is filled into a two-piece, hard gelatin or

hydroxypropyl methylcellulose capsule.

mg/capsule
(a) Active Ingredient 300
(b) Microcrystalline Cellulose 125
(c) Lactose Monohydrate 125
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are possible wthout departing fromspirit and scope
of the Invention. The foll ow ng exanpl es are intended
w0 o0o6iobtowst rati on only and are not intended torPCT/DB100$1623492
scope of the invention in any way. "Active ingredient”
denotes one or nore NRTIs, as defined above,
pr dtlpditbyyCelbunlobevi r or a physi ol ogi cal |y 1¥ uncti onal
derl v%t ive t reof . Fornulation A (Controll ed Rel ease
aﬁﬁ's fornmul ation is prepar€dSby wet

u e ingredients with purified water,
foI po %{tg{gcatﬁ?leﬂ%ddl tion of nagnesi upm stearate and
conpression. The hypronel | ose can utilize varying
viscosity grades. ng/tablet Active ingredient 300

ggpan#ioflearate 7 Purified Water g.s.

reI ease takes c e
Th%c?s%g laﬁaecfénté&ﬁ%ﬁ%ﬁ‘é’?ecfwgt?‘ s BEF ¥pBnf i aftegas dry

W@Ptﬁﬂ1f1€&mﬁ%éﬁ§%ad€é&§a| BixedMellbefdrewiseg control | ed
rel ease capsule fornulation is manufactured by

prepagl n% a wet granul ation of ingredients a, b, c and

, and. then extrudlng the material using extruder,
QMIAﬁRﬁP¥&§§$ﬁ% oni zati on of the extrudgﬁg

ryi ¥ el lets are then coat

rel gcg%eg%cﬁ%%o ﬁ%ng menbrane (d) or pol ?raf)er %I'he final
pr oMisiethisohé ! 1 ed into a two-piece, hard3géhsgin or

hydr oxypr opyl nethyl cel | ul ose capsul e. [ capsule (a
Act iMethydpaeadeant 300 ™30 mgp (®)

Propylparaben 10 mg
Flavor, Peach 500 mg
Purified Water g.s. to 5.00 ml

Formulation D (Suppository):

One-fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45°C
maximum. The active ingredients are sifted through a 200 micron sieve and
added to the molten base with mixing, using a Silverson fitted with a cutting
head, until a smooth dispersion is achieved. Maintaining the mixture at 45°C, the
remaining Witepsol H15 is added to the suspension and stirred to ensure a
homogenous mix. The entire suspension is passed through a 250 micron stainless
steel screen and, with continuous stirring, is allowed to cool to 40°C. Ata
temperature of 38°C to 40°C, 2.02 g of the mixture is filled into suitable, 2 ml

plastic molds. The suppositories are allowed to cool to room temperature.

mg/Suppository
Active Ingredient 300
Hard Fat, B.P. (Witepsol H15 - Dynamit Nobel) 1770

-18-



(b) Mcrocrystalline Cellulose 125 (c) Lactose

Monohydrate 125(d) Ethyl Cellul ose 13 (e) Purified
woeioen146. (f) Gelatin capsul es Fornul ati on PCT81005/023492

Suspension): The active ingredients are adm xed with

the other ingredients and filled as drypowder. .

RO X EEEEE SHBPREI YA har aben 30 ng Propyl par aben
10 ngc 1{,? redf?g@ch 500 ng Purified Water go®mg o 5.00
m  Fornmul atton D (Suppository): One-fifth of the

W t eHerhndtitibli s melted in a steamjacket edlPamagat 45C
maxi mum The active ingredients are sifted through a
200 RelvedwlenagycahtPldded to the molten basedt h
m xing, using a Silverson fitted with a cutting head,
until a snooth dispersion is achieved. Maintaining the
ForMulhtb R Falva4blCorda®) remai ning Wtepsol H15 is added
to the suspension and stirred to ensure a honbgenous
i x. ATtige éngriedienduspensi on i s passed t hr oud¥ B&50

mcr stainless s eFI. S@reen and, with contjnuous
stir ?]fglpn}(‘salgPF%\HL% R e8H to 400C. At a te%perature
of 3 t@- 02 g of the mixture is fifgh into
sui tggﬁg?b%@a%gep%asti c nolds. The suppositori %g are

all owed to cool to roomtenperature. ng/ Suppository

Active | ngredi ent 30(%
Formulation G (Vaginal spray-foam)

Active ingredient 300 mg
Polyethylene glycol 6000 2¢g
Nonionic emulsifying agent 2g
Water 85¢g
Freon 12/144 (70:30) 10g

Formulation H (Vaginal gel)

Tenofovir . 1.00 (Y%ow /w)
Hydroxyethylcellulose, NF (Natrasol®#250H) 2.50
Propylparaben, NF 0.02
Methylparaben, NF 0.18
Edetate Disodium, USP 0.05
Glycerin, USP 20.00
Citric Acid, USP | 1.00
Purified Water, USP 75.25
Total 100.00

Sodium hydroxide and hydrochloric acid are used as 10% w/w solutions to adjust

pH to a target of 4.4. The methylparaben and propylparaben are dissolved in
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Hard Fat, B.P. (Wtepsol H15 - Dynamt Nobel)
1770Fornul ati on E (Vagi nal suppositories) Active

w0 poedioant 300 ng Hexanetriol 100 ng Pol yet hyP@mnes2005/023492
gl ycol 1500 g.s. Fornulation F (Vaginal crean Active

i ngredi ent 300 ng Noni oni ¢ aut oenul si g base 4
heatatt glyc@ahaﬂ;@rbmyéthﬁlcgllﬂ;}gsm addeshal (d%@grm ’co form an

. Spra Active.jn t 30 Pol eth
oty aUPoa0BBe B KB BR PEC eI iRy P Bga B aH g dieg water,
I
tenigyf %ﬁ%?%éﬂ.ﬂﬁé‘%#%dﬁ*‘ et arho Eﬂdﬁ%‘%‘ﬁ%ﬁ@a i
pasée{\%"ﬁtﬂi% Qb1 B )0. 2500 iltar. 5\ fRrcopy lapier aganic Plises 8& mixed, stirred
araben, NF O. 18 Edet at e Di sodi um USP 0. 05

well;tl;a:efn erl irsibes @ORElicAfSAci d, USP 1.00 Purifi ed

Wat er, USP 75.25 Total 100.00 Sodl um hydr oxi de and

hy_drochl oric acid are used as 10% w w sol utions to
adjust pHto a target of 4.4. The nethyl paraben and

rogp& ralen. are dissolved inheated glycerin.
Saf(%}' rox@@?ﬁ%%%’?l ul ose is added and di spersed to form
an

Tenofovir vaginal gel used 1% BID was well-tolerated in abstinent and sexually

active HIV(-) and HIV(+) women, with limited systemic absorption and with

possible beneficial effects on vaginal microflora.

All publications and patent applications cited herein are incorporated by
reference to the same extent as if each individual publication or patent application

was specifically and individually indicated to be incorporated by reference.

Although certain embodiments have been described in detail above, those
having ordinary skill in the art will clearly understand that many modifications
are possible in the embodiments without departing from the teachings thereof.
All such modifications are intended to be encompassed within the claims of the

invention.
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organi c phase. Edetate disodiumand citric acid are
di ssolved in purified water, tenofovir is added and
waele@por®ed, pH adjusted to 4.4, and sol ution cPEF/U$1008023492
by passage through a 0.22mm filter. Aqueous and
organi ¢ phases are mxed, stirred well then filled
Theifolovinglesclamsadphd wHewos: Safety and Tolerability
Tenof ovir vaginal gel used 1% BID was well -tol erated
in abstinent and sexually active H V(-) and H V(+)
wonen, with |imted system.,c absorption and w.th
poslsi bl A Beathed éprihedexeniion ﬁ? akf‘g%ﬁ%]’ P Hents of ap FIV
. bl i.cati.ons d.. . ' [ i s
inieRfi3 o8 haf BBy BRA Pl R OPHIr R RIS e € 2l il o
5 pro?ﬁzmdi@&jﬂl})’éﬂé@ive%ﬁbl!)ﬁt%ﬂ Dfopital feireulatidppionsatising anafective
pecificdlly and individual 'y indicated to be .
amomciospen NRH inycondfinatien avithhh phergiace@icadlypcceptable vehicle.
enbodi nents have been described in detail above, those
having ordinary skill in the art will clearly
understand that many nodifications are possible in the
embpdi ”eﬁ;]ﬁ b RS-t g% Cldigh 1 eBrbehe RN (Etﬂﬁgrises [2-(6-
t her eof . T such nodifications are intended to be
Anghcpipassed)- Wintdthpl-ethexyhedtigl] gfhoshbonieweitd i on. The
_foll'owing are clains ?f thg in¥ention: 1"€PFEtﬂ&% fQ{ 1
10  diisapsopexyareenhoxymety] egiep (SR SHn R SiIges R Iy fgnctiona
L.nfection i.n an infected ani mal which conprises
dmﬁﬁﬂ?ﬁ?@?%%#hg to said ani mal a prophylactically
ef fective anount of a topical formulation conprising
an effective amount of an NRTI in conbination with a
pharmaceutically acceptable vehicle. 2. A nethad

accdr di nfhe metill?d nTCPrdﬁ@’T@i Qlaime Nhﬂeill‘}éh%fqr%ﬁla’[@n( 6-
AMi.no-pur i - 9-yl.) - | - : : i
o BB D Bt S b PR b SO n ot ovi 1)

or a physiologically functional derivative thereof. 3.
15 The net hod according to Caim2 wherein the

formul ati on conprises fromabout 0.2 to about 2 wei ght
pertéent Teaofethod according to Claim 1 wherein the NRTI comprises a

physiologically functional derivative of tenofovir which has the structure:

RZ\ //RG
N

N X
N
R5—</ ‘ /I\
N N/ R4
O

4_—or?

O C
\7// \\//\\OR
R3

wherein R’ and R® are independently selected from H, C,~C, alkyl, C,-C,

20  substituted alkyl, C,~C,, aryl, C.—C,, substituted aryl, C~C,, arylalkyl, C-C,,
substituted arylalkyl, acyloxymethyl esters -CH,OC(=O)R and acyloxymethyl
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4. The method according to Caim1 wherein the NRTI
conprises a physiologically functional derivative of

wa eqweoMils whi ch has the structure: wherei n RIPENUSTBS/023492
are independently selected fromH Cl- C6 al kyl, Cl- C6
substituted al kyl, C6- C20 aryl, C6- C20 substituted

carlndtes -GBH,OZ0-@jQRawkyte Rbis G skl Gt ganbstifutat iajlyl,
acyl oxynet hyl esters -CH 20C(=0O) R and

C —Gg\drpkyn@ 6y sdsbibitedesyl; CH 200=0) OR9where R9 is Cl-

0 o A
' R8 is Cl- C6 ,
alk%g%t i 93932'? iblb&"ﬁ%ﬁg?ggﬁkyl ; | SR4and R5a?e d
' | | f
R P T B PSR, e

.. Seke omH and Cl1- C6 alkyl. 5. A pharnmaceuti cal
15(?3#@%%2??&% conprising an NRTI and a pharnaceutically

ac oENnOR e, RBAH Siperdnt Bdctedial froapiratd appljadkyi.on. 6.
A pharmaceutical” formulati on conpri sing ,
[ 2- (6- Ami no-purin-9-yl)-

| - met hyl - et hoxynet hyl ] - phosphoni ¢ aci d

B o
e S e S o
Caim5 wherein the NRTI conprises a physiologically

functional derivative of tenofovir which has the

structure: wherein Rland R2 are indepen ly selecte
Frdin H & phagmageRea] FTuies o8 et R Ko AT Cogrin-yD)-

ryl, CB- 0 [ - :

1y E o G PLE O S P o p e Fh Ak Bty ester

10tV el RyrRiony] Eafibamal Bfredidnd a
“%f%%:v% mggmﬁ?é’?@% At kyl, Cl- OB substituted
phatkydentiGily @x@peable medics sutdle fisgopical appheation-R3 i s

H Cl- C6 alkyl, Cl- C6 substituted al kyl, or

CH2OR8where R8 is Cl- C6 al kyl, Cl1-C6hydroxyal kyl or

Cl- C6hal oal kyl; R4dand R5 are independently sel ected

from H N0 NR.80H DRSS B Blaim 5 wherein the NRTI comprises a

physiologically functional derivative of tenofovir which has the structure:

wherein R and R® are independently selected from H, C,-C, alkyl, C,-C,
substituted alkyl, C,~C,, aryl, C,~C,, substituted aryl, C.~C,, arylalkyl, C,~C,
substituted arylalkyl, acyloxymethyl esters ~CH,OC(=O)R and acyloxymethyl
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Is Cl- Co6al kyl; and R6éand R7 are independently

selected fromH and Cl1- C6 alkyl. 8. A gel formulation
wo@Roochgions 5 to 7. 9. A cream fornul ati on of OPEI/IS2085/023492

to 7. 10. Afoamforrmulation of Clainms 5to 7. 11. A

suppository formulation of Clainms 5 to 7. 12. A condom
cartmoated-GHGCEOPRIwWhetoR’ 81C,eCanlky1 50 +6, pubstituted alkyl,

C,~C,, aryl or C~C,, substituted aryl;

R’is H, C,~C, alkyl, C,~C, substituted alkyl, or CH,OR® where R’ is C,~C,
alkyl, C,~C, hydroxyalkyl or C~C haloalkyl;

R*and R® are independently selected from H, NH,, NHR and NR, where R
is C,—C, alkyl; and

R’ and R are independently selected from H and C~C; alkyl.

10.

11.

12.

A gel formulation of Claims 5 to 7.

A cream formulation of Claims 5 to 7.

A foam formulation of Claims 5 to 7.

A suppository formulation of Claims 5 to 7.

A condom coated with a formulation of Claims 5 to 7.
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