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anal ogues and their use as topical, mcrobicidal spermcides. The

acyl carniti ne anal ogues are excellent spermcides, growh inhibitors of.
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Field of the Invention

The invention generally relates to novel acylcarnitine analogues and their use as
topical, microbicidal spermicides. The acylcarnitine analoghes are excellent spermicides,
growth inhibitors of Candida albicans, and anti-HIV agents.

Background of the Invention

15 Many women want to control their fertility and reduce their risk of becoming
infected with a sexually transmitted disease (STD). The AIDS epidemic has intensified the
need for female-controlled methods that provide effective protection against both pregnancy
and STDs (Irwin et al. 1998). No currently available agent simultaneously protects against
both pregnancy and infection. There is a need to develop safe prophylactic agents that are

20 spermicidal and display activity against HIV and STD pathogens.

Nonoxynol—9 (N-9), a nomomc surfactant, is the most. vmdely used spemuclde in the o
. Umted States Unfortunately, it does not appéar to reduce the mcldence of HIV infection

(Rowe, 1997; Hira et al. 1997; Martin et al., 1997; Roddy et al. 1998). In fact, it has been
demonstrated that N-9 actually increases the risk of genital inflammation (Stafford et al.,

25 1998), urinary tract infections (Fihn et al., 1996), vulvovagiﬂal candidiasis (Geiger and
Foxman, 1996), and genital ulcers (Feldblum, 1996). One Canadian province no longer



reconmends the use of NN9 in any form (Rekart, 1992). Furthernore, N9 is a
m xture of oligonmers (Yu and Chien, 1995) which may not neet future
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SUMMARY OF THE INVENTION

It is an object of this invention to provide acylcarnitine analogues of the general

formula
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FORMULA 1.

wherein R is an alkyl chain having 10-30 carbons. In the preferred embodiment R is selected
20 from the group consisting of -C4H,,, -C, 1Hy3,-CioHys -Ci3Hy, -CyyHyg -CiHy; -Cy7H;s -
CigH;, -CioHlzg -CooH,y -CyHyzand -CpH,s.
It is a further object of the instant invention to provide a composition of matter

comprising a carrier and an acylcamitine analogue of the general formula depicted in



C30H61, and where Ris preferably -ClOH21 to -C22H45. The conposition of
matter may further conprise an acid. In a preferred enbodi'nent, the acid ,
is nucic MAW13%Be carrier may be a gel. 5 The instant PRFEIFMBAIS so
provi des a nmethod of contraception for a female mammal. In a preferred
enbodi nent, a contraceptively effective anount of a m crobicidal spermcide
conpri si NgFehuBCWierdiRIR tis &1PalRy] 3haif Yalechsd FHRPING BRAIp tohsisBAgIOE-€, 8L, therein R is
an al kyl chain selected fromthe l;cilroup consi sting of “C10H21 t o - C30H6, |,

i s placed EnHurradwhereRais preferably -GioHy orCrflarrhiiecompasition of ppattermay ugher gal

sper M Ci decdiipishin Ridlfl a préfRfedBiibddihbdiGhe AAMBILER 180, HE dflefmayiblla a5 MuCi C
acid. The present 1 nvention also provides a nethod of 1 nactivating

mammal i an gad.per mat 0zoa, conprising contacting the spernatozoa with a
sper g ci dal 1y off gkl GvalBh ko plidds SAERGY Btaf SIS it ARaRBARGALN LI ne
anal ogue of the general Tornula depircted In or a | ,wherern 'S an

al kyl chai In apeéfereddeshbbdienent, & eomracepively effective amount of 3 hldRibididal spefmiCldOH61. | n

f d_enbodi , R = -CI10H21 .to -C22HAS5. Th d b |,
2nd ey (PR HLADing Analogny 2 depeien Faude LOTGERe BAUBLHE nvent i on
al so provi giRéted fioMithOGostf conSistingafl-¢ | HY td MO, isiplatedindRd vagimah@lyityoffthes ,

conprising, contacting a human i nmunqdeficiency virus with an effective

anount of malsxsemal The microbicidal spermigide may be 4 gehand may Buther WMPHsAYgener al 20

formy a depidd.eiflas fucicdlcitll @ 1, wherein R is an alkyl chain selected from
the group consisting of -ClOH21 to -C30H61. In a preferred enbodinent, R =

-CLOH, 1 to - C2dbapresctiaventionplsa providey a methed glipactiygtingmammaliather conpri se an
acid such RStk | b€l T | ' ; LS od of
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al bi cans wiftalcompountl ternprising amraoylodrnitine snatogneofitheigengrsl foonyla depicted inn -

acyl carni td ne anal.ogue, of the general for a depict.ed in EFornyla 1,
wherein R I*li'ogm 'élﬁqéqhﬁ&fne% Pfaalnr?n‘é% % Ercﬁ‘ecrl %&%eegra?ﬂgcl?ﬁmgh& sol?s(lf;'fc’)ﬂn’gn%of -C, OH21
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;girrgound rrﬂ:%,tgghe?cg%ﬁse%lgcié‘rg}éhfag!rntugg;ci&orrpr| se an acid such as mucic

i <3

The present invention also provides a method of neutralizing human
immunodeficiency virus, comprising contacting 2 human immunodeficiency virus with an
effective amount of a compound comprising an acylcarnitine analogue of the general

20 formula depicted in Formula 1, wherein R is an alky! chain selected from the group
consisting of -C,H,, to -C;,H,; In a preferred embodiment, R = -C,,H,, to -C,,H,s The
compound may be a gel, and may further comprise an acid such as mucic acid.

The present invention also provides a method of inhibiting growth of Candida
albicans, comprising contacting Candida albicans with an effective amount of a compound

25 comprising an acylcarnitine analogue of the general formuia depicted in Formula 1, wherein
R is an alkyl chain selected from the group consisting of -C,gH,, to -C;H,; In a preferred
embodiment, R = -C, H,, to -C,,H,; The compound may be a gel, and may further comprise
an acid such as mucic acid.

The present invention also provides a method for simultaneously inactivating
30 mammalian spermatozoa, neutralizing human immunodeficiency virus, and inhibiting

growth of Candida albicans in a female mammal in need thereof, comprising administering
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The present invention also provides a nmethod for simultaneously

i nactivating 30 manmalian spernmatozoa, neutralizing human i munodefi ci ency
virus, and woldisske ng growth of Candida al bicans in a fenpcgaieomasis i n
need thereof, conprising admnistering -3- .. W0.01/13920 PCT/ US00/ 22615
intravaginally to a femal e mammal a quantity of a i crobicidal spermcide
sufficient iravighidly to/femalBBiaihhlA yuaRRY BP4 HIPshicildl YpdridideSutlitiBito

i mmunodeficiency virus, and inhibit growh of Candida albicans in said
femal e mammiacuvatemamumaliag;spermatozag, apyifalize juneas immusedeficiencyadis. cadinhitie
anal ogue of SRR, hafeSShnid J . ol | S 5
al kyl chai ngltsogﬁact ed ??#{%hﬁagﬁghg%nm s'ﬁl'@%ﬁw@&%@g’%&%ﬂ?@%% In a
preferred antssleamitine angtogue.oftieigederal forn@ila-tipictettie Fonmylo Linehersity R ieana. gel |

and fur r .S cid such. as Ic.acid . DESCRI PTI ON OF
R N i St ko hedb BRERB S 0 el A WERY bt hy!

cel I ul ose (@hBdimém, BreflyHh| 000,,H,;Mhstcbmpairdanayrlatiiel, av@iby Rirthér dotrpaAtd ON
(RVI) studies. .Fi pre 2., Z-.&S dose-response study: spermnotility
assessnent . MG PPN B MRCICAAA.- \p_ (rac)-27-15; A = MA-(R)-2-15; X = N-O.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS OF THE | NVENTI ON 15 The
present invention provides acylcarnitine anal ogues which display excellent
spermicidal and mi crobi ci dal CRIPVION OB BRAWINGS, t he anal ogues are
acylcarnitine anal ogues, and they display excellent activity against HV,
and excellent inhibitory activity against the growth of Candi da al bi cans,
t he fungus Figure k. \MALBI{TYFznalysis of43g ZAH ingearbbxymetliyd céliutoss (CHMay t her, the

acyl niti | oques, ar.e Nz ifritatin enopstrated in standard 20
Rabbi Vagi%g?i;![ﬂr%f'?&%é?nﬁgm%ms aﬁ@?ﬁ?’.‘“‘%@ﬁ!‘gﬁ’% tine anal ogues are

based on the general chem cal structure depicted in

Figure 2. Z-15 dose-response study: sperm motility assessment. ¢ = (R)-Z-15;
B = MA-(rac)-Z-15; A = MA-(R)-Z-15; X = N-9.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

15 The present invention provides acylcarnitine analogues which display excellent
spermicidal and microbicidal activity. In particular, the analogues are acylcarnitine
analogues, and they display excellent activity against HIV, and excellent inhibitory activity
against the growth of Candida albicans, the fungus that typically causes vaginal yeast
infections. Further, the acylcarnitine analogues are non-irritating as demonstrated in standard

20 Rabbit Vaginal Irritation (RVI) studies. - '

The acylcarnitine analogues are based on the general chemical structure depicted in
Formula 1, wherein R = an alkyl chain of from 10 to 30 carbons. Most preferably, R has 10
to 22 carbons (i.e. -C,,H,, to -C,,H,;). Synthesis of the acylcarnitine analogues is described
in Example 1 below. By choosing either the R or S, (or both), stereoisomers of the starting
25 material (noracylcamitine methyl ester) it is possible to produce the acylcarnitine analogues

in ejther the R or S enantiomeric form, or to produce a racemic mixture of the acylcarnitine



Formula 1, wherein R = an al kyl chain of from 10 to 30 carbons. Mbst
preferably, R has 10 to 22 carbons (i.e. -010"21 to -C22H45). Synthesis of
t he acyl cWP®IA3I%NeE anal ogues is described in Exanple 1 bE&CHNSOW26Xhoosi ng
either the Ror S, (or both), stereoisoners of the starting 25 materi al
(noracylcamtine nethyl ester) it is possible to produce the acylcarnitine
anal ogues analogues. tIhetenhHEcyRaﬁﬁtnﬁmhgmd”@smédnCtofmﬂﬁﬂehuhkmcm oduce a racemc’
m xture of _ the acyl ca :4 WD 01/.13920 PCTI USO0/ 22615 anal ogues. The
term "acyl® Féetol‘?f’?’F)ﬁ/’easaW? Iaﬁ&?ém“’lr@‘xﬂﬁ%?rﬂf SEOISRETrde both R and S

st er eoi soner s, InAsne WRbbdiment] e Silehitidh proHaR céarsitifd RRAIoFIRDY the gérl%nﬂ ne
enbodi nment , the I nvention gr ovi des_acyl carnitine anal ogues of the general
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conprises a carrier car I'ne anal ogue 0 general fornula
depi ct ed icompasition Ioﬁmittemm:rtammpﬁsss azarriet andl ancabﬂcamuﬁﬂe analogueldT thiecgeiéralc ar bons,

anot hor | oRBHARERE i1 Eormfl, SEFE i~ bf kb o ymd . SGarbonkinnd "

acyhoanit hﬂﬁt;aélanlaslgqa-szzfea:\banQﬁeencr}h W - 25H4 m%es@oeféﬁahﬁoaﬁﬁena@sd vity
against H V. Howeyer, those of s in t art will recognize that use of
t he acyl c&?’HPQS}q?B°5W&WM§eargébd not be Ii m ted to neutralizing HN. O her

viruses (such ¢ RECRRRInG ik Bﬂvé%&nsﬂ%ht%%o&%fs%x%eﬁt%ﬁ@'agﬁﬁ‘ﬁ by the
practice of the present I nvention. The conposition of matter of the present

.nvent.onHMyﬂwwnvshéws‘mﬁsbﬂm@mw&rwommhﬂamefth@:mbamwan ose
whi ch tibl
W th vag) RSl GARRd S abfinimg BV bbb ulls (b e eS0T e s

t hel5f or _rmlseb«tmtraluzedbpthemiacamnﬁtheﬂprés)emmmyonmy hel p the growth of
act obact L1 HISKa IR 0A S B RS Ghatht il ) fnd Gmblblimaiient the

potency of the anal ogues; sa
Suitable acids would be those which may: increase the water solubility of the analogues; be

compatible with vaginal flora (e.g. they may have a buffering capacity which maintains the
formulation at a pH of about 4-6); they may help the growth of lactobacilli; they may have

20 preserving qualities and thus augment the potency of the analogues; salts of the acids may be -
helpful in increasing the crosslinking of carboxymethyl cellulose (CMC) they would be non-
toxic and non-irritating. Examples of suitable acids may include but are not limited to citric
acid, tartaric acid, lactic acid, malic acid, ascorbic acid (sodium salt), pantothenic acid
(sodium salt), lactic acid (sodium salt), various amino acids, mucic acid and the like. In a

25 preferred embodiment of the present invention, the acid is mucic acid.

The acylcarnitine analogue is present in the composition of matter of the present
invention in the range of about 1-99% by weight. In a preferred embodiment of the present
invention, the acylcarnitine analogue is present in the range of about 2-10% by weight.
When mucic acid is present in the composition of matter of the present invention, it is

30 present in the range of about 1-99% by weight. In a preferred embodiment of the present

invention, the mucic acid is present in the range of about 1-10% by weight.
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hel pful in increasing the crosslinking of carboxynethyl cellul ose (CV)
they woul d be non- toxic and non-irritating. Exanples of suitable acids my
include but,are.pat linmted to citric acid, tartaric aci dpch@§ddgemCi d,

mal i ¢ acid, ascorbic acid (sodiumsalt), pantothenic acid (sodiumsalt),

| actic acid (sodium salt)i#*-Various ami no acids, mi¢ic acid and the like. In
a 25 preferred enbodi nent. of the present inventjion, the acid is nucic acid.

The acyl carniti n@mﬁgﬁ@e aralogue gy pe digsqlygd Qf@i?ﬁ?fﬁd_tipéﬁu'é)‘?erﬁﬁ?"tﬂé?'&of t he
present i nggNixhiABlel # maf Be fq?ﬂgﬁtetﬁ_ffora@ﬂi{% al&ﬁ@%’!&é&\ﬁn YétnS Which'ixl{bhﬁe Biueker red

embodi ment of the present invention, the acylcarnitine analogue is present
i n the rangaotdimitedde gel faamss Huppesitorjes, creant dotions,dabletspessaties, gpddhedike. i n t he

conposi tion rof t N i | Lo kSt - he
range of abgﬁ% Y %%6’3*6%“'?%}1{?’5@ %Qta‘ln%lpéeé?’ g’?’rtée)gméér%fo%@ nl‘g%[e%%ﬁ ‘?E’iénc%?héa ent
i nvent bon, béesediicihe paciict of hepraamtritivention. MThe nsefall shchadaniets id médiveddye wei ght .
-5 WD 01/ 13920 PCT/ US00/ 22615, The yl carnitine .anal ogue nma di ssol ved
or di sperseanq"ﬂlpﬁssfftﬁb ?P{?FC%Wth’é’Pgﬁlanﬁafggsé ogdimgnf, ‘ é}/sla?;nul ated for
“stand al onearbésyathyl liREIEMO) iaH,ONAhy fhembldtiorwRich BRws thé'delieéty bPthge!l s,

f oans, suppositories, creans, |lotions, tablets, pessaries, and the |ike.
Many sui t abPeicamitineanalogue in a quntishsuficientfq inaqtivaigspermatoress seugalizg HIV, andy ¢ he

art and whi ¢k j i : . i tion. The
flitiPtHe prolh HCH IR aiytk%{,gﬁagg bé &Rl il € 8@5‘%3%? Rxg pRYEH

use of all such carriers is nean enconpass present
i nveniPon. Inverfiopr ef erred enbodi ment, the carrier is 3% carboxynethyl

cel 1l 05e. (CVO) e by 0/ AL Wl e AiAUSAL A SGbLHGH 8 L e

acyl carnitine anal’ogue 1 h a quantli cie 0 i nactivate spernmatozoa,
neutral i ze thosk ofakill in kheharthintlutling bormvtdifmited toGeabilizela, aldrams peesereativee util i zed

in the practice of the present 10 invention. The for at.j o may further
i ncl ude ot hB?‘ﬁ“FFd’r%ei}}néﬁg‘E‘?W‘@ﬁ‘ 15, QU PO SRS F‘irﬁ%é"éhk‘?-q'g‘%i Il in the
ar t],c i ncl udbclnﬂpdambn aﬁﬁmﬁdrﬁmegrds@é&tvahxiidni xﬁ@r@nmﬁiﬂrﬁhaﬂf:ﬁralimtﬁ'ieﬂwﬁﬁﬁiéesh
pertrunes, dgelitin ents, aptioxidants, other active lngredients, and the
like. 1¥he @&#@% DY SRRE CRALOBIES AL DS "e??fnei%Vgﬁ‘ffF’Gﬂth@Hht ain one
or a pl ural jehyth§)and ¥y BS4he sdrhé\6; different isomers (R and/or S), or a racemic mixture of

isomers, in a single formulation.

The composition of matter of the present invention may also be used in conjunction
with other contraceptive devices. Examples include but are not limited to: addition to
20 condoms or diaphragms to enhance their activity, or to imbibe a cervico-vaginal sponge that
would act as both a mechanical and chemical barrier against sperm and microbes.
In another embodiment, the present invention also provides a method of
contraception in female mammals which involves placing a contraceptively effective amount
of a compound of the general formula depicted in Formula 1 in the vaginal cavity of a
25 female mammal. Those of skill in the art will recognize that a variety of means are known by
which a compound may be delivered intravaginally, for example plunger-type applicators,
pessaries, sprays, squeezeable fubes, cervical rings, sponges, an_d the like. All such means for
intravaginal delivery are intended to be emcompassed by the present invention.
The present invention also provides a method of inactivating mammalian
30 spermatozoa which comprises contacting said spermatozoa with spermicidally effective

amount of a compound of the general formula depicted in Formula 1.
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15 anal ogues. The acyl carnitine anal ogues may be of the sane or of
different al kyl chain |engths, and may be the sane or different isonmers (R
and/ or S) WOM/13920acemic mixture of isoners, in a singl ePCEUSNNRSION. The
conposition of matter of the present invention nay al so be used in
conjunction wth other contraceptive devices. Exanples include but are not
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or to inbibe a cervico-vagi nal sponge that would th a mechani cal
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variety of ans ar nown conmpound may be delivered

i ntravagi nal ly, ﬂfemresemmvphtﬁmpﬂsormﬁdasymeﬂﬁaﬂpfhmnmﬁfg&he growthsof fr@b whigpr ays,
squeezeabl ¢ tubes cer Vi rin e like. such neans
for intratTrRE OB e g&?&”‘ﬂﬁﬂ@ﬂﬁ%&ew ths genszel f@?“{]"ne present

i nvent i on. dépivtedin B6@itla i m&ﬂtmﬁ%@m%emews heslprferiedact i vating
mammal i an 30 spermat ozoa whi ch conprises contacting sai d spernmat ozoa with

sperm ci da?m‘gpdé?%eﬁthweseammm% fupgitioCaneidgial Q’P@Sgener al formula
depipg ed in ForfRdbRsdnt invEntidRafld) i‘o%?d’e@aﬁﬁﬂ'b@%&& the 6w of & Rirobd?vVENL i ON

al so provides a nethod of neutralizing viruses which nprises contacting
vi ruses wi Whichcamnsises qoyta@ﬁngathmwmban‘a'g@fq“@mwmn@buﬁdmfm genetelpi cted in

Formul a | gyffi g é)‘?&éd .L‘%o{}ﬁ}ﬁ i al&a&%&mw %@Ogt@%&r‘%ﬁé %Qa&gg%’é ment  of

the present 1nv rus i1s i'crency Vi
anot her p rrafcmbﬁsadh@n’gmmﬂnmay beoihhibitédiey the method of the/pradentinyeritibe includeiButi S

her pes si sent .| nve ti.on. al so rovi des a net hod of
o g bl i, B o P B

inhibitin ntactlngafungus with a
quariti ty of a dmommm:boaﬁnehisef@e preset idverition) ﬁmnﬁiﬁpﬂzﬂég@és gy beoltiidédasl

sufficie ntmliclgob{cﬂm zlijgleltlts Enhc% o%%ers] o%fer Qr? sp];rlrjrg}g dés. Tixey are slraggna‘ilryrs&(tjed for
products intended for topical apphcatlon because they are non-irritating. For example, they
may be added to cosmetic preparations and other hygenic products which include but are not
limited to mouthwashes, depdoran’rs, creams, lotions, cosmetics, and the like in order to, for
20 example, effect disinfection, sterilization, or preservation of the product.

In other embodiments of the present invention, the acylcarnitine analogues may be
utilized for their intravaginél microbicidal properties alone, i.e. in situations where their
spermicidal effects are superfluous. For example, acylcamitine analogues may be utilized for
women who are sterile (e.g sﬁrgically sterile, post-menopausal, etc.) or who are utilizing a

25 different form of birth control (e.g. hormonal, intrauterine device, diaphragm, and the like),
but who may benefit from the intravaginal microbicidal properties of the compounds. For
these purposes, the acylcarnitine analogues may be formulated in any of a variety of ways
which are well-known to those of skill in the art. Examples include but are not limited to

vaginal douches, gels, creams, suppositories, and the like.
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enbodi nent of the present invention, the fungus is Candida al bicans. 10 The
present invention also provides a nethod of inhibiting the growmh of a

m crobe whwob/Lappri ses contacting the microbe with a quagdrivse®ieds
conmpound of the general fornula depicted in Fornula 1 sufficient to

i nhibit the growth of thefri'crobe. Exanples of rficrobes whose growth nmay
bé inhibited by the nethod of the pr Ptﬁgention i-ncl ude but are not
limted to viruses, bacteria, protozoa, fungl and parasites. 15 In other
enbodi nents of the present invention, carnitine alal ogues may be utilized

as mcrobi gi nis_j,n .comodi ties other than sperm cides. They are
especially gﬁ‘%ﬁué‘&ﬁggr %yﬂ*hc%'ﬂct s intended for topical application because
they are non-i r rDémdthylgtionfod (R)eacqieiinitine bl €hiopheRiol i 2- (@i labnojetisanBl | C

preparation nd, ot ygeni ¢ _products whjch include but are not |imted
to nout hwas ‘,“-‘cb"é&Egg’%ﬁfé@‘@ﬂé’é{ﬁﬁ%ﬂﬂ“&?@b‘m LiBtgave il da 89%vield: (Referitge i n
order $0, fSéherd 1D6RAD) The eBfcfifiCdiof wab ikl Li, 993} |

preservation gf the&gf)oduect . I'n l(())t her enblodlgur?rgr‘litéﬁ?l’ %%935 B)?e reofr?'%ﬂ}envent i on,
t he acyl car Feldiof2- Bremobyylrexylatigp oba serigs pf 1-alienes.follavesi by in situ exidatipmef the

m crobicid . | i | ' tions ere the sperm ci dal
effects ar %gﬁ%lg%%dgg@ . gzr;ﬁ&% gﬁ%f’%‘,)yg’%ﬁt gegag?ﬂ %“‘K%@é{h%%atfl‘@- y be
utilized fopreVimmhl Bdi@(l@.lnmrﬂbbe’tial,e%&la, Omitior ﬁb&iﬁbédtib??fzmi’yﬂ?v etal.’sf birth
post - nenopausa C.,) ,0r o] e utilizing a 25 different faormo irt
cont r ol (e_%rpcqqu%va}gloyﬁ\é?a@é}%aagw asgivenapd gave igs of Rdntheke) | put
who nRY benmhgd of3055%4. BRWe W] umGadetthe, B by o] HalstrofPRGhASE, Rhad he
conmpounds. Fo&%iFg,ese urposes, the acyl carnitine anal ogues may be

fornul ated Y tgps- g gracedupe with fetrphydrofjae hTIéF)_eelimﬂledléhié\diﬁiGlgtht ABgre of
Gol 5, cr cang e FHRNG ASohRAaHe Bkeid i el erd oo, "Bt Usool 22615
EXAVPLES EXAVE:@Valkenejl2Had)/ e)tes folows:i on of (R)-acyl carnitine by
thi ophenol in 2 Sﬁrﬂﬂxé?ié &y 1'-&%8@-5&%%9&', 3. To a solution of 1-alkene (20mmol) in
15 THF:H,0 (1:1, 24 mL/g of alkene), N-bromosuccinimide (NBS) (24 mmol, 1.2 equiv) and
FeCl;6H,0 (50mg) were added. The resulting orange solution was stirred until all NBS
dissolved (ca. 4-5 hrs). To this solution, Jones’ reagent [CrO4(6.1 g, 61 mmol) and conc.
H,SO, (6 mL)] was added while cooling the reaction flask. The dark green reaction mixture
was stirred overnight and then diluted with water (50 mL). The reaction mixture was
20 extracted with Et,O (3 x 30 mL). The ethereal extract was washed with saturated NaHCO, (2
X 30 mL), brine (1 x 20 mL) and dried. Concentration of the extract gave a wax which was
chromatographed on silica. Eluting with hexanes followed by 10% Et,O-hexanes gave a
colorless waxy solid (yield 70-88%). 'H NMR (400 MHz) 8 0.75 (3H, t, J.p=7.1 Hz), 1.44-
1.75 ((n-7)H, br m), 2.65 (2H, t, J,, = 7.1 Hz), 3.89 (2H, s); IR (film) v, 1719.
25 Condensation (Gandour et al, 1993) of 3 with 2 gave 4. The key to isolating “clean™
' 4 was triturating the oily residue with EtOAc, then stirring until precipitation occurred. The
hydrolysis of 4 with 0.05-N NaOH furnished the desired zwitterions Z-10 - Z-15.
Muitigram quantities of Z-10 - Z-15 were separated from NaBr with reverse-phase (RP-8)
column chromatography instead of HPLC (Gandour et al, 1993) and, then, recrystallized to
30 yield analytically pure samples. This procedure should also be useful for producing
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(Colucci et at, 1987) followed by precipitation with LiOH gave 1 in 89%
yield. (Refer to 5 Schene 1 below.) The esterification was nodified
(Gandour BOWM(13920993) to inprove the yield of 2. BronohyBFERHMAEN of a
series of 1-al kenes, followed by in situ oxidation of the resulting
secondary al cohol to a ketone by Jones' reagent, gave 3 in good yields. Qur
previ ous %ﬁb&ﬁ%&ﬁnﬁﬁ‘éﬂi@{ﬁ%ﬁis &I-boﬁk,,e 1988)30 carbdhg1or nodi fication of

Zav' yal ov et al. rocedure (Zav'yalov et al., 1989), used acetone as a
sol vent and gaV‘@’ﬂ O+Z-45 campaynds-uers gsed im the fellowing eramplessealieyith

br onpacet tor, made the workup

t edi ous. %@p%@ggeéﬂé&%ﬁ%. tetrahg)%%o1‘daorga§irr?){l HF) elimnated this
difficulty. After systematic variation of solvent and al kene, the reaction
proceeded reliably in THF/ H20)/al kene [(12:12:1)(v/v/w)] as follows:

Synt hesi s @@,Li- br onp- 2- al kanongg,pMe To a solution of 1-al kene (20mml) in
15 THF: H2 (1 4 m./g of alk ne) N- br omosuccinimde (NBS) (24 mmol, 1.2
equi v) an 6H2E!12$@0ng) @Hded. The resulting orange sol ution was
stirred unti| all NBS—ed+®sol ved |(ca. 4-5 hrs). To this solution, Jones'
reagent [Cr 6.+ g, ®komol) andcope. H2SO4 (6 nl)] was added while
cooling the relction fg@gk. The darl green reaction GQiMee s stirred
overni ght yand then diluted wtle water (50 gjgﬁ)N The regctign Al xture was 20
extracted with Et20 (3 x 30 nL). The ether tract g W th
saturated NaHCO3 (2 x 30 nmL), brine (1 xngs_ﬁﬂr';’ and dr{ed. Encentration
of the extract gave a wax which wad chro t?d @aphed on ' ca. Eluting

wi t h hexanes fol | ovietNBSyFaCl% Et , O hexanes gave a coI4orI zis\ waBr- sol i d

'Id70-88°.'H Miz) S 0.75 (3H t, 1.44- 1.75
E)(“n-e7)H, bR 4 Nﬁﬁ%} ) i‘lzﬁg), 389(2H s) IR(flIn') V,, ...

1719. 25 Con ens , 1993) of 3 with 2 e key to
i solating "cl ean” 53‘5}\9%6&?&?‘1 urat|Og the oily resi dueN‘ﬁ E @%.y t hen
stirring until preci pi0c8%on occurred. The hydrolysis of wlth . 05-N
NaOH furni shed the desired zwitterions Z-10 - Z-15. Multigram quant| ties
of Z-10 - Z-15 were separated from NaBr with reverse-‘vHase (RR-8) colum
chromat ogr aphy instead of HPLC (Gandour et al, 1993) gnd, g hen,

recrystallized to 30 yield analytically pure sanpl es. S dure shoul d
al so be useful for producing -

N+
/\
Z-n

(n=# of carbons in R)

SCHEME 1.

5 EXAMPLE 2. Spermicidal Activity in the Sander-Cramer Test.
Semen samples were collected from healthy human volunteers; only specimens with
>60 x10° motile sperm/mL and >50% motility were used. Two-fold serial dilutions of the
compounds were prepared in 0.9% saline and incubated with semen samples for 20 seconds.

Sperm were assessed under the microscope and positive dilutions (i.e. all observed sperm




-8 WD 01/13920 PGINS00/ 22615 conpounds with greater than 15 carbons, e.g.
16 to 30 carbons.” While Z-10 - Z-15 conpounds were used in the foll ow ng
exanpl es, MWGI3R0N th conpounds with greater than 15 carboreseeelsd be
simlar. CO2Li CO2Me OH H2SO4 OH N MeOH | 86% N cozlve OH 12 N L(Gi
+ 80-94% + 1. NBS, FeCl3 4 ,:, Br- RTi R CH2Br 2. :Cr03, H2SO4 0 '' NaOH
THF/ H20 7%&%?%0&&&%?@&1@&2 ielibdtedat 3NCHOP 1 héilt with2 Rl AL Ed'rel R)

SCHEME 1. 5 EXAMPLE Spermicidal Activity in the Sander - Cramer Test.
Sermen sanpl @amjgsddorspememotility If sprmetile|sperp wmwnv@tm@@rsgorewmy speci mens
with >60 x t E[ﬁ'ectg@

serial dil u?ll@%éﬂggfweﬁ\g%%ﬁipoun s%v(\)g?%%{?%p d)y fo%é@g@o?g? F"%%\@%"{%‘EM

i ncubat ed mﬁmtbehﬂhessmtphaambbhzm@dwmmdd;tsmﬂpﬂ:cmcmraaomssessed under the

m cr 0S§£Oope and ploa%ie 1I ;\)/rgseg%sltfile in vi a(sslzdy?ésuﬁé %or %?ﬁ)e-ril-?g ax? -r9r.q=or Z-10 - Z-15,

the potency increases (i.. MEC decreases) as the length of the alkyl chain increases until Z-
14, the tetradecyl analogue. Within experimental errors, Z-14 and Z-15 have similar MECs;
both are slightly lower than that of N-9.

Table 1. Spermicidal Activity of Z-10 - Z-15 and N-9 in the Sander-Cramer Test.

10 Compound | Solvent | Initial Highest MEC (mg/mL)* | n | Solubility
Conc. Spermicidal
(mg/ml) | Dilution (1/X)
Z-10 dH,0 10 48+05 23£02 10 {OK
(R)-Z-11 dH,0 10 7.6+ 0.0 1.4£0.1 10 | OK
(R)-Z-12 dH,0 10 27.2+£23 0.407 £ 0.7 10 | OK
(R)-Z-13 dH,0 10 48.0+ 5.1 0.235 £ 0.025 10 | OK
15 (R»-Z-14 | dH,0 10 102.4 £ 18.5 0.121 £ 0.014 10 | OK
R)-Z-15 dH,0 10 1024+99 0.109 £ 0.012 10 |OK
N-9 dH,0 10 83.2+182 0.144 + 0.011 10 | OK

* Minimum Effective Concentration

These results show that the acylcamnitine analogues are effective as a spermicide. The
20 test used is an accepted procedure for judging the effectiveness of spermicides (Sander and
Cramer, 1941; Doncel, 1994). In use as a spermicide, the acylcarnitine analogues would be
provided topically to the vagina in a gel, ointment, or other dosage form such that subsequent

contact with sperm will result in immobility of the sperm.
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-9- M, r="frr~lr.?2rStyV,ryrocaav, -7, 0 0> 0 a.. WO 01713920

PCTI USOO’ 22615 were i nmotil e) wer e furt her | ncubat ed at 37C for 1 hour
with 2 vowowfsgeffer, and re- exam ned for sperm notil i Pgrusboz2e1sOtil e
sperm were seen, the posi tive score was nmaintained. The Mninmum Effective
Concentration (NEC) for the conpound was cal cul ated wusing the highest

sperm i mm%‘k qli&ll& 1& &@Mtdrztﬁbl%éyst lal concentration. 5 Table |

presents the ro assay resu Z-10 - Z-15 and N-9. For Z-10 -
Z-15, the pot GrheMmmmrrﬂah:biiox(v|Coacenhiﬁbrd¢m@asez)maz-15merb eegduredddy t he

al kyl chaip i n:re n.t| I tetrade al o n

exper i ment%f‘e ' T&naﬂmzﬁ&%fé cqgfma}gfl}{lﬁgegmme%gfqlfsgﬁéygqiﬁ ghtly
| ower t harexirha défStd}idﬁd PMeef‘oﬂ-Detgﬂﬁhmgq{eﬁiﬁhnoé%fsyﬂtﬁe&ic Phlyfred®Matedaltd and
N-9 in the Sander-Craner Test. npound Sol vent Initial H ghest MEC

(ng/ FL) " rFusgt ApericanSocietyfor Tesw%ddwaell e IMD)Standargs oy Materialyand, 10 dH, O

(R 712 driomen Veyblbey 1 bys 1367 it ghc (1 L o €

0.235 0. GxBact(l gk). Aa aligyot 1225_04uhmrdemmgm4~a§@s5emed1m each wlhofr%eK
R) - Z- 15 2 gk 18.2
04 0. Tl s tnctons % prohuitabs aiortie b el idoBeO - 0

t hat t he agydonsdimethylselfexide (Wm). Bach vedlf (phss corgrolsy was &pemmtdatctbwﬂﬂ' hpl 20

o s o R e, A o b e S5 e 0
sperm Ci del?hidtﬁs@@bﬁtﬁﬁﬁéﬁ.DJSB@l(ﬂBﬁbﬂgﬂﬁﬁkasCtCFH)zhﬂt dhe d&doplatps wakly to the

vagina in .a oi ntnent, or other dosage formsuch that B su u
g mcugated in the dark for 4 days at 28°C. Test wells with an OD < 0.05 were JudgedS S Luba

complete inhibition of cellular growth.
The results showed that the Minimum Inhibitory Concentration (MIC) for C. albicans

15 decreases as the chain length increases. The MICs (in mg/mL) are:
Compound MIC
Z-10 >0.1
Z-11 >0.1
Z12 : 0.08-0.1
20 Z-13 0.04
Z-14 0.01
Z-15 0.002

As can be seen, compound Z-15 displayed the highest activity, and Z-14 displayed
acceptable activity.
25 These results show that the acylcarnitine analogues are effective as inhibitors of the
' growth of C. albicans. The tests used are accepted procedures for judging the effectiveness of
compounds as inhibitors of the growth of C. albicans. In use as a spermicide, the
acylcarnitine analogues would be provided topically to the vagina in a gel, ointment, or other
form such that subsequent contact with C. albicans will result in inhibition of growth of C.

30 albicans.
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contact with spermw | result i n i mobi | i ty of the sperm -10 WO 01/13920
PCT/ US0022615 EXAMPLE 3. Inhibition of Candi da al bicans. The M ni num

| nhi bi toryﬁﬁlzgpior ations (MGCs) of Z-10 - Z-15 were rreasu;,?g,ugyomﬂs
determnin rnhi b|t|on of growmh of C. albicans in a solution of

m neral salts plus yeast -extract (See Standard Practice for Deternining
Resi stance of Synthetic Polymeric Material to 5 Fungi. American Society for
Testing and mwm%msﬂwmquards on Materi als and Envi ronment al

M cr obi ol ogy, ycose ast
extract (1 g/L). ﬁ%”ﬁy]%hﬁ"“(%“g"ﬁﬁ?%‘?‘vq’( g:l h’e S de%!" Xrlgnt 0
gach }I\B| I of(R&nE:ﬁetM@IIQMM ﬁﬁéoﬁb&suﬁteﬁﬂknsﬂlmlémsmmﬁrwmnahmosed)
| SSO V|ngte conmpoyngs i 0% a us di net [0)4 DIYBO)
Each wel | (IS‘P n:?p ?g’f g“‘?%i'%‘“F%B’E’dI e\M“E‘T'l“?S POH?{“ al fisi on
of C alsbi caRgth nld#ur® t&@&ﬂﬁét@@oxﬁﬁo’im& Gﬁ&t%ﬂﬂﬂﬁt&qn&r& %@Mbﬁiﬁte@iﬁﬁﬁlﬁdo 28.
This density contains ca. 2.5 X 10' colony formng units CF 2/ m.. The

m cropl at es ‘#esteellsah 7 HaiTha celis W%Weﬁéﬁ growitpedipm ap X daysdllVs with
an 0D s 0.0 Ee
gr owt hts The%dggﬁi P*s&bgﬁgtéé%&yﬁéph@he n| mum ta'lgs ]%sgﬁlh?gé gingﬁctﬁbg’ﬁ%gﬁs (MC

for C. al bi celhwiabilify. decreases as the chain length i ncreases The M Cs (in

7140, 01 715 i3 Preendie el a0 A S et uh e T gnor

acti viipy, amﬁniﬁu&ﬂoﬁ&ﬂ-}ﬂeam 1 (REGEENR Pstn Belothet dsgays, the effective concentration of
antiviral agent decreases as the length of the alkyl chain increases. Within experimental
errors, Z-13 , Z-14, and Z-~15 have similar activities; N-9 is slightly more active than these

-

compounds.

Table 2. In Vitro Assay for Inhibition of HIV: Cell-free Inactivation Assay. The effect of the

15 concentration on the reduction of virus activity.
Concentration (mg/mL)
Compound | 10 32 1 0.32 0.1 0.032
Z-10 4.0 28 1.0 0.8 nal n.a.
Z-11 4.7 2.7 2.0 0.8 na. n.a.
20 Z-12 4.0 23.5 2.8 2.0 0.3 0.0
Z-13 35 35 3.3 2.7 1.5 0.5
Z-14 24.0 =4.0 35 2.8 1.5 0.5
Z-15 24.0 3.8 32 2.7 1.5 0.3
N-9 n.a. n.a. 24.0 3.5 22 0.5
25 * In log units, values indicate reduction of infective viral titer; ® Not assayed

These results show that the acylcarnitine analogues are effective as HIV neutralizing
agents. The tests used are accepted procedures for judging the effectiveness of compounds as

HIV neutralizing agents (Resnick et al. 1990). In use as a microbicide, the acylcarnitine
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25 These results show that the acylcarnitine anal ogues are effective as
i nhibitors of the growth of C albicans. The tests used are accepted .
procedur eWO@A3IRAdgi ng the ef fectiveness of conpounds afCTBIMR26HY s of th
grow h of C albicans. In use as a spermcide, the acyl carnitine anal ogues
woul d be provided topically to the vagina in a gel, ointnent, or other

form such dnhiaues %ﬁﬁ%?{-ﬁvid‘eﬂ%;ﬂéﬁ!l%w th8 véginatih RigeiQ6iRmYEnt. or 6térdosagt Form
inhibition of gromh of C. - 30 albicans. -11 01/ 13920 PCT/ US00122615

EXAVPLE 4. Sughiht sppsgayeat optact withy HEV wall ngptralize theviguss r o anti-H V activity
foll owed the previously described procedure (Resnick et al., 1990). An
I nfectious suspension of HV-1 (RF strain, NIH 1983) was exposed to the

conpounds BEXAMPLE 5, Rabbit ViaginaliIrnitation @VIpStudyhe ni xture was 10-fol d
serially dilut i ' . ] . ef f e

di lutions were?ﬁ%gﬂwfﬁgﬁ%w?ﬁﬁ&{%&ggﬁﬁgﬁﬁqg@p .&%ﬁggg%epgn wer e
mai ntvai nedhd H-day RMIKEcksttinenaht 1987)@ssayprior W alisical itials iniwothencThbieyd shoas hol ogy
(syncytium formti assessed,on day 6 ter inf i.on, ag was cell

vi abi 1 it y.SoTEHI&" %‘Oﬁ’ &%@‘fﬁﬁt&gl“i}&)w& e%gl'{lﬁﬁ‘-‘lo?-@@&ta?dﬂwﬁ-e@ tcontrol) in
in vitro xMewswater (véHicle))iidiwoicommefcidl ptodudts et 4 Mrrhuladdns 5F N3 iR)ICMAsS i n the
ot her assays, the effective concentration of antiviral agent decreases as

t he | engt Hhgfesulshay (it theHah %15 i 3% LG is minimally imitgting; Theseare of 27 fasr s,  7- 13,
Z-14, and g4i Fﬁvtgmgil ' nﬁéi%?i lotcbfSaredfothd | byt re active than
t hese corrﬂ%oﬁﬁgé. Ta Je{iog.?{?n |d%ﬂrgc()’b%§say oﬁéﬁﬂﬁér%fhtér%dﬁg%‘ HV: Cell-free

| nactivation Assay. The effect of the 15 concentration on the reduction of

i tiyid % pGaRGent rat | |LnL) Co d 10 3.2 1 0.32 0.1 0.032
7180, 7 sl R o ) | TS 3 2 0 0B na na

Z-1
Sample Score’
Saline | 3.0
Conceptrol® (4% N-9) . 7.6
Gynol® (2% N-9) - 82
- 15 | 4% Z-15 in 3% CMC 2.7
| 3% CMC- 44

* Mean composite score of multiple vaginal tissue samples

EXAMPLE 6 . Effect of Time in Formulation on Activity and Chemical Integrity of
Z-15

20 The spermicidal activity of Z-15 was assayed after three months in the CMC
formulations; the results showed that Z-15 was still active as a spermicide after three months.

Residual samples of (R)-Z-15 in the CMC formulation were analyzed with 'H nuclear

magnetic resonance (NMR) and Matrix Assisted Laser Desorption Ionization Time of Flight
Mass Spectroscopy (MALDI-TOF). For the NMR analyses, safnp]es of the hydrogel were

25 dissolved in D,0. For the MALDI-TOF analysis a sample of the hydrogel was placed in the
chamber and subjected to the laser. The MALDI-TOF results are depicted in Figure 1. Both
techniques unambiguously showed that Z-15 remained unchanged chemically in the

-13~



20 7-12 z4.0 0.5 2.8 2.0 0.3 0.0 Z7-13 3.5 3.5 3.3 2.7 1.5 0.5 Z-14 >4.0
z4.0 3.5 2.8 1.5°0.5 Z-15 24.0 3.8 3.2 2.7 1.50.3 N9 n.a na X4.0 3.5

1 2.2 0.5 W@oordgrel og units, values indicate reduction of pcyiesoiyasViral
titer; b Not assayed These results show that the acylcarnitine anal ogues
are effective as H V neutralizing agents. The tests used are accepted

procedures f [RiTsle]! (%rl ectiveness of conpounds as HIV neutralizing
e U

agents (Resni In use as a mcrobicide, the acylcarnitine
-12 WD 01/ 13920 PCT/ USh/ 22615 anal ogues woul d be provided topically to

the vagina i I L nt. . or..of.her. dosage form such that subsequent
cont act wth%q-fﬁfgﬁ%?%ﬁ'?fb Y¥Pls. EXAMPLE 5. Rabbit Vagi nal
Irritation (RVI) The catyicdlauchobiddidfisiodpioperfid bNTRR-ZL Aldn@ (R) 299 BRispies wiat al |

vagi nal products be tested in 5 the 10-day RVI (Eckstein et al., 1969)
assay pri or %sddn eompazison tojthat of Nirf ysingthe Dyuhie-End test{Bgacel, 1989nladhis tesh of 4%
Z-15 farmul gh [ iGRy l; G Rind 0 in
wat er (vehi clgl ,dﬂgnsg%%lﬁlg (Ef))e(ﬁ%’g? %:llmaé? w%?é‘i’i#o’?%&f at a?det&f%@nﬁ %T?ﬁ%% N-9
in CMC. Thduhecopteiningdioyine céraicalirhucus (Befiettk ®, BiRWsrlmuso SystemyiNotwell, MA)

irritating. %féd f for he 4% 2-15 formul ation.j s outstanding
conpared to o} e %gan%["?gePg'iAé r%‘rm(%1 E%u[béqonl SPUHSP P5R "@;H’%{“b%@%b‘feﬁm cqﬂiaf{"t ation
st udy Sanpl evithabe esnpoBad,iwae séled. SAbsequently,ahd fubes(widke it Qpenvat 80 niny fiG(the (2%
N-9) 8.2 15.4%.Z-15 in B%PVC2.7 ﬁ%CIVC4.4 ..

initial opéning, inverted, and immersed in semen so as to allow sperm penetration in an

10 opposite direction to that of the compound diffusion. Sperm cease penetration when they

encounter a bioactive concentration of the test compound. Thus, the lower the sperm

penetration, the greater the compound’s biodiffusion. In addition, the spermicidal activity of

the analogues was tested again. The results are given in Table 4. As can be seen, the

‘acylcarnitine analogues exhibit similar biodiffusion to N-9 as evidenced by their DET values.

15 °  Table 4. Cervical mucus biodiffusion

Compound Solvent [ MEC*® (mg/mi) Testing DET* n
Concentration® % control
(mg/mL)
R)-Z-14 dH,0 | 0.091 +0.008 0.91 18.0+1.2 12
(R)-Z-15 dH,O 0.104 £ 0.011 1.04 16.0£ 0.0 12
N-9 dH,O0 |0.144+0.011 1.44 17.5+0.7 12
20 0.9% NaCl dH,0 ' - 100.0+ 0.0 12

* Minimum Effective Concentration per Sander-Cramer assay;® Ten fold MEC.
¢ Double-End Test (% control represents test sperm penetration as compared to control

[solvent] sperm penetration)
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Mean conposite score of nultiple vaginal tissue sanples EXAMPLE 6. Effect
of Tinme in Formulation on Activity and Chemical Integrity of Z-15 20 The .
sperm ci IWMOMANR0ity of Z-15 was assayed after three nonPEI/USRIR26E CMVC
formul ations; the results showed that Z-15 was still active as a spermcide
after three rmnths. Resi dual sanpl es of (R)-Z-15 in the CMC fornul ation
vere anal yERAMPLES. Sperticitial AEt VB WE(RY, cg 18nd Matrix Assisted
Laser Desorptiqn lLonization Tine of Mass Spectroscopy (MALDI - TOF).
For the NMR andit§EB4 requises phasmagolqgical ﬁ‘sﬂg%wfauéteeeowgmem@smw gi n D20.
For the MAlahdi el e I t he
chanber and sgﬁgg(é?ggéﬁ)\f%@ gser nPﬁorE%?&?gﬂWOthsg&%?% ggl cted in
Fi gure 1. Pragh(3/l/E9Rthttpsswmidaigovyadanghidanchisiaced. hithn ! cabrdifighy R (5,chnd

unch nged ], 13 \WD.Q1/ 1392 615 formul ati ons
afteﬁ5 si x %?&%@Mﬁgi’“s&@m‘é 2eRY, ugsgi"%]?%%r AERESP N cal nucus
bi odi ffusmnfomadpadtﬁemulﬁaré&einﬂ%%%%%%ﬂ&ﬁ%rﬁﬁé@t tested in

corrparlson o that of N-.9 fl t he, Doubl e- End test_(Donce 1994) In this
test, BENFES & "lﬁcf‘lﬁ‘Hgs bﬁg’cﬁng%@!ﬁ'ﬁ fhe facematenln this essay-640)-€dSis nut es

with a 7 Csnglﬁl?;nhérla aawetﬁaum :wa@hamameﬂ aH&’M%ﬂﬁcéﬁﬁ{f HofectiRiGkpN(gTenet rak(r),

Bi ochem i nmuno System Norwel |, opened at one end. After such

i ncubation, the tubes' open end Whl ch had been in contact wth the
compound, e £ eh&dd SaliRe t open at 20 mm from
the initial ooel?lnna | N0V e f‘;’l&)e ngﬁdé@é?‘n@n SO as to allow sperm

penggr at I (l) hﬂoﬁ{a

Sper m ceage penetradtion wijen they| €encounter B bioactivel congcen ijon of
t he test ¢onpound. t|Heonk.one| Spémmicidabr m e greatjer the

conpound' $ bi odi ff gsi o i\t -1 pef m ci Ivifty of tlhe
anal oguesa irqmg%%‘) Biluio ' e 4 As car be
seen, the| ragyZasr hidtime qnal oguep1pchibik sinpler+bopsliff fgsion to N9 as

evi denced 1%/ therTEEfvalitues:
(R)-

%og,gﬁoyllﬁﬁ?ﬁlr f‘ltx gy to th the c E@oq‘tlbqh flusi on.

"~

Z-15 dH,0 10 73.6£9.1 0.156+0.019 | 10 |OK
S)-Z-15 dH,0 10 800104 1 0.148 £ 0.021 10 |OK
N-9 dH,0 10 33.6%3.5 0.329+0.035 | 10 |OK

15 EXAMPLE 9. Spermicidal activity of Z~15 - mucic acid blends. _

The recent disclosure (Fassi, United States Patent No. 5,952,379) of stable, non-
hygroscopic salts of L~(-)[(R)-]acylcarnitine and alkanoyl L-(-)-[(R)-]acylcarnitines with
mucic acid (MA) (2:1) prompted the exploration of the effects of blending MA with Z-15.
Blending reduced the pH of a sample of Z-15 from about 9-10 to about 3.5-3.8. The blends-

- 20 contained only 67% Z-15 as an active ingredient compared to pure Z-15 (100%). The results

are given in Table 6, which shows that a blend of 33% MA and 67% (rac)-Z-15 is as active
as any form of Z-15. Further, these experiments again showed that (rac)-Z-15 displays

activity equal to that of the R and S enantiomers.

-15~-
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15 Table 4. Cervical mucus bi odiffusion Corfpound Sol vent MEC

Testi ng DEr
0.91 18. 0+

n

Concentrati on

% contr ol

mg/ m )

(nmg/ L) (R)-Z-14 dH20 0. 091+ 0. 008

qu %920( R)-Z-15 dH20 0.104 0.011 1.04 16.0 f Op@rasgooriss dH, O
0. 14410. 01 3 4°17.5 0.7 12 20 0.9% NaC dH20 100.0 0.0 12

Ef fective Concentration per¥Sander-Cramer assay; B Ten fold MEC.
Doubl e- End Test (% control represents test sperm penetration as conpared to

contr ol
EXAVPLE S.

FDA requi r e$ Comasundc of Snjvardl

http: ww. fd
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® Lot 964; ® gravimetric mixture (50%(S)- plus 50% (R)-Z-15; © 33% MA plus 67% rac-Z-15

EXAMPLE 10. Sperm motility inhibition by Z-lS—rﬁucic acid blends
The ability of Z-15-mucic acid blends [(R)-Z-15-MA and rac-Z-15-MA] to inhibit

sperm motility was tested in comparison to (R)-Z-15 alone or N-9. The results are depicted in

Figure 2. Ascanbe seen,- both Z-15-mucic acid blends have a lower ED,, (Effective Dose

50%, i.e. the dose of the compound that immobilizes 50% of the spermatozoa) than either

(R)-Z-15 alone or N-9 alone. Further, these results also demonstrate the superior ability of

Z-15 over N-9 to inhibit sperm motility at concentrations below the MEC.

EXAMPLE 11. Anti-HIV activity of formulated Z-15 and a Z-15-MA blend |
Table 7 contains data demonstrating a dose-dependent inactivation of HIV by a
Z-15-MA blend and a gel formulation containihg 4% Z-15 in a 3% CMC vehicle.
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(S)-2Z-15 dH20 10 80.0+10.4 0.1484:0.021 10 K N9 dH20 10 33.6 3.5 0.329
0.035 10 K 15 EXAMPLE 9. Spermcidal activity of Z-15 - nucic acid

bl ends. TWeoOr#Weht di scl osure (Fassi, United States Pat ePET/NEPO2BE1952 379)

of stabl e, non- hygroscopic salts of L-(-)[(R)-jacylcarnitine and al kanoyl
L-(-)-[(R)-)acylcarnitines wth nucic acid (MA) (2:1) pronpted the

expl or at i qrablef7. ARG-HIV ae@ity of foruRRdiZA1S M aZ-15-MA blend Bl endi ng reduced the’
pH of a sqmlp of Z-185 fromabout 9.-10 tg abott—3-5-23-8 Fhe—hlerds—20

cont ai ned o,axwolﬁ&% Z- 14 safved 904 Ayent durgedi rm'rm,rrpar ed |tieg peductio- 15
(100% . The results arle given}in Table 6, ich shows that_.a .c?_,nd of 33%
tH

MA and 67% (rac)-Z-15 i|s as act F¥RPSUEs any f oFHPWKICHY 15 [P VIR ese
experi ment | at 15 di spl sacti viltyys, q:gual tq that
o the T hHERALIZARR RO LOdpnsE 10 0 oI B eSS hre,

Spernmicidal activi ty of| Z-15 - | AOEi%0082i d bl ¢, <BSnpour @7B8vent Ifniti al
H ghest Me O UDRT T 1 c. Spermcid (my/ L) DLl ution (1/X)
(rac) - Z- 154 %dEDg 10& 4hQ 0. Léé ‘%@ »015 10 é}% Qé 1|51:5z!i)?5b dH,|O0 10

96. og 19 g]geqx 129- +0 c14 10 OKodiNreodpac) - (oG, ;0596 0Q <0123<02 0. 341
0.030 1 L35 Ot HHR O 10136 F—B—A—+OH56+0— 020 t0—t—Ok—a tot 964,
b gravi net B%cCMC)glere (|50 S) - | PIILBOENY (R) - ¥<05; <0.53% MO §9467% rlac- Z- 15
EXAMPLE 1. Spermnotillity inh Hg‘i'd)@ﬁy Z-1% 410 The

Lgcaci d
ability ol z-15-micic deid hle B LN b L (R
sperm not i céfirol 1—%% 1%9,0 TesJ0R Rii; Sgﬁ%tMA(pR)svs&%L%cd-m eGellcohtidds ofThe

results are epl cted
3% CMCin H,0 plus 0.18% methylparaben and 0.02% propylparaben.
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Figure 2. As can be seen, both Z-15-nucic acid bl ends have a | ower EDm
(Effective Dose '50% i.e. the dose of the conmpound that inmobilizes 50% of
t he sper matW¥@dK}3%than either (R)-Z-15 alone or N-9 al one. PERUSPR2261S hese
results al so denonstrate the superior ability of 15 Z-15 over N9 to
inhibit spermnotility at ;gencentrations bel ow the:NMEC. EXAMPLE 11.

At i - H V. acKuiatavelo6.; AaherdbRtad: GankBurdRD. 9. Med THY. 1¥o8Nsk, TRL! € 7 cont ai ns
data denonstrating a dose- dependent i nactivation of H V by a Z-15- I\/A bl end

d I t %
82/ 12928 PC%ME %ei%fﬁ??@'ki?aﬁ%@‘sw R%ﬁ:% %?Waﬂ(?? for rru?nate Z- 15 and

a 2-15-MA bl en Corrpou vent gent ur| ng D50 | og reduction
Exposure cy t it (rac)-2zZ-15 b dH20 0.1, 0.032,

s 0.5, kgi"géﬁ'ﬁg )’.6&@{»‘%05%% Bo2,5.905' 170 7. 0.5 4% (R)-Z-15 dHZO
0 1 0 032, 01, 0. 0032 50.5, s0.5 50.2, 50.2
3% OMC gel Wﬁ% ff’”o§‘2‘ }“5'695 i’%?)ﬁs‘“ -9, 50.4, 0.01, 0.0032 50.5,

50.5 !9 0.2 504\/rus trol = 2“Io 10 TCID50/0.1 pi: b 33% MA plus
67% rac- Z- 1% E}&g‘ %“%%’@Vé“?‘mp@g Techpingyein exadeaben and
0. 02% pr opylpa ick, M (gdsp e rpnsmizsiomef AIDS. Wiley-Lissandour |
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2. A composition of matter, comprising,
a carrier, and

an acylcarnitine analogue of the general formula -

_ow N

COy

M)
faw

O

+

N
/\

\_i

5 wherein R is an alkyl chain selected from the group consisting of -C,gH,,; to -C;Hg;.
1 3. The composition of matter of claim 2, further comprising mucic acid.

1 4. The composition of matter of claim 2 wherein said carrier is a gel.

R
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Transl. 1989, 2152. Wile the invention has-been described in ternms of its
preferred enmbodinents, those 20-skil:led in. the art will recognize that the
i nvention omoobesspr acticed with nodification within the smioriUsoesséiscope
of the appended clainms. -18 WO 01/13920 PCT/ US00/ 22615 W claim 1 1. An
acyl carni tine anal ogue of the general formula 2 c02 OH 0 N 3 wherein R

s an ol kyl schad sorghioh BnhAd ot by ShAHRIARASERH] NG Of - CLOKRT,
- C11H23. C12H25 -C 13H27, -C,4H29, -C 16H33 -C 17Has, -C 13H37. -C

19H39, -C20H41. -C21 H43 and -C H45 1 2. A conposition of matter,

conpri §i ng, ER@ 193 1i anal ogue of the general
f or mul g 4 &)’@e%(—)lﬁl%&{é&{:?f r%}%@@%\% Fslligan @dl chain selected fromthe
group consi sting of -Cl0H21 to - C30, 1 3. The corrposi tion of matter of

g: g:m ’V\,he e,ﬁﬁr g&ﬁpgﬂél Si r%qng?gfcimgﬁ wherelpé' é}zest(:.orrposi tion of matter of

1 8. The composition of matter of claim 2 wherein R = -C,;H,,.

1 9. The composition of matter of claim 2 wherein R = -C, ;H,,.

1 10. The composition of matter of claim 2 wherein R =-C;H;,.
1 11. The composition of matter of claim 2 wherein R = -C,;H,;.
1 12. The composition of matter of claim 2 wherein R = -C,H,;.
1 13. The composition of matter of claim 2 wherein R = -C,;H,..
1 14. The composition of matter of claim 2 wherein R = -C, H,,.
1 15. The composition of matter of claim 2 wherein R = -C,,H, .

[

A
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Lerr 2 00 e reerr €L S W 01713920 PCT/ US00/ 22615 1 5. The
conposition of matter of claim2 wherein R = -ClOH2,. 1 6. The, conposition,
of matter vobdorisaiom 2 wherein R = -Cl1H23. 1 7. The conpodTUsen226is natt er
of claim2 wherein R = -CLl2H25. 1 8. The conposition of matter of claim2
wherein R = -C13H27. 1 9. The conposition of mattér of claim2 wherein R =
- Cl4H24. Lt f Ly 2 wherein R = -C15H31.
1711 EThe g:%nkpo'ggt?%%%g{oﬁﬁ %ﬁ%@gﬁﬁgﬁg@?&R = .CleHs3. 1 12. The
conpodi tion of platinga cantracsptively effestive aheunRofa miciobicidsl spenmigide inpg yaginal

conpogi tion_Qof f ' | = .o .o [ o
corrpgii ti O%avg_v oﬂéﬁtgé‘algfm aﬁ“@%"% %@ng&%l erém?lgigéﬁl.smg%n%élc The
conposi ti oaalvigusrmdvirgrthoformblai m 2 wherein R = -C 041, | I"1~"1 LILITT1"1111
LEr 1 11 -20 WO 01/ 13920 LUSOO 22615 1 16. A . nmethod of
contraception for a female ma 2 corrpg’l_ii ng 2 placing a contraceptively
effective anount of a mcrobicigal sperkCide in a vaginal 3 cavity of
said femal e manmal , said microbi ¥ 3e#l ci de conprising an
acylcarnitine 4 anal ogue having the forqula C02 OH O R N 5 wherein Ris
an al kyl chain selected fromthe gkoupg 2onsisting of -ClOH1 to -C30H61. 1
17. The method of claim 16 wherein sN'd mcrobicidal spermicide is a gel. 1
18. The method of claim 16 wherein gai\d mi crobicidal spermicide further
conprises nucic

5 wherein R is an alkyl chain selected from the group consisting of -C,gH,, to -CsoHy,.
1 17. The method of claim 16 wherein said microbicidal spermicide is a gel.

18. The method of claim 16 wherein said microbicidal spermicide further comprises mucic

acid.
1 19. The method of claim 16 wherein R =-C,(H,, to -C,,H,;.

20. A method of inactivating mammalian spermatozoa, comprising
2 contacting said spermatozoa with a spermicidally effective amount of a compound
3 comprising an acylcarnitine analogue of the general formula

CC{[
/

H
R
+

N

0
N
\

4 wherein R is an alkyl chain selected from the group consisting of -C;gH,; to -CyoHe;-

—_—
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2 acid. 1 19. The method of claim 16 wherein R = -ClOH1 to -C22H43. 1 20.
A_net hod of inactivating nanmmal i an spermat.ozea, conprising 2 contacting
sai d spermaVOAYA3%Pth a spernmicidally effective anpunt of FCTHIRISRANS 3
conprising an acyl carnitine anal ogue of the general formula C02 OH 0 = R
N 4 wherein Ris an alkyl chain selected fromthe group consisting of

-Cl OH21 t o 2G3heimyethod 2f claigh 20 whéreinlR 3 HC bH4 ko 40,4H.s-, i WO 01/ 13920

PCT/ USOQ 22615 1 21. The ;method of claim 20 wherein R = -C1OH21 to - C22H45
1 22. The nmet hod of claim20 wherein said conpound is a gel. 1 23. The

met hodl of cR2ai TheXflethddofelaim 28 iwhersimsaid vothpound isargeconpri ses nucic acid. 1
24. A method of neutralizing a virus, conprising 2 contacting said virus
with an effective anmobunt of a compound conprising an 3 acylcarnitine

anal ogue of 23.nEhedRERIEI cladh 170 hefedi safdtonfpothd MrterWofipises nfdcicacidn al kyl
chain selected fromthe group consisting of -ClOH, 1 to -C30H61. 1 25. The
met hod of claim 24 wherein R = -ClOH21 to -C22H45. 1 26. The net hod of
clai m24 whes & Refmad o feiRRMYh Vitis ZolfPrising 27- The method of claim 24
wherein said conpound further conprises nicic acid. 1 28. The method of
cl ai m24 wher ei reostacting saidvirus with gnaffedtiveramony of @ campopnd comprisingBn29.  The

met hods of C%M%e%ﬁBﬁe%fﬁ@g@néﬁl%@nﬂl? her pes sinpl ex virus.

CO,
O

Me]
o

+

N
/\

\_gu

4 wherein R is an alkyl chain selected from the group consisting of -C,,H,, to -C;,H,-

1 25. The method of claim 24 wherein R = -C, H,, to -C,,H,,.

1 26. The method of claim 24 wherein said compound is a gel.

1 27. The method of claim 24 wherein said compound further comprises mucic acid.

1 28. The method of claim 24 wherein said virus is human immunodeficiency virus.

1 29. The method of claim 24 wherein said virus is herpes simplex virus.

* [+ L M s *
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Lot~ et reerer i~ r e rrrr -22 W 01/ 13920 PCT/ US00/ 22615
1 30. A .nethod of inhibiting the growth of a fungus, conprising 2

cont act i ryoowII®2d ungus wWith an effective anount of a conPOTMISVOR6RSIi Si ng an
3 acylcarnitine anal ogue of the general fornula C02 OH OR N 4 wherein R
is an al kyl chain selected fromthe group consisting of -ClO0H21 to - C30H61,
1 3L Thesgral figHoddf ishiBiting & gidweh 6f dfubigus, &iﬁisﬂ& to -C73H45 1 32. The

met hod of claim 30 wherein said conpaund is 33. The nethod of

cl ai4n 30 wher @W@%@a@mwah%?ﬁ%evemF?@é@n}m\&'}d@a’eﬁﬂnga'!L 34. The
et hpd of 4« icm gf{ﬂe?é}{eﬁa}i&ﬁgﬁs I s Candi da al bicans. 1 35. A nethod
for simult neous activating mammal i an spernmatozoa, neutralizing hunman
2 i mmunodefi ci ency VI rus, and inhibiting growmth of Candida albicans in a
femal e mammal in 3 need thereof, conprising, 4 adm nistering
intravaginally to said femal ecq;a{m‘al a quantity of a mcrobicidal 5
sperm cide sufficient to inacfivate n@Hualian spermatozoa, neutralize human
6 i mmunodefi ci ency virus, andNnhil@{ zgr h of Candi da al bicans in said
femal e manmmal , 7 said m crobicl rmcide conprising an acyl carnitine
anal ogue of t he general 8 formula 23 titererereerererrrrrr M111111111
WO 01/ 13920 PCT/ US00/ 22615 (02 B

4 wherein R is an alkyl chain selected from the group consisting of -C,gH,, to -C3H,.
1 31. The method of claim 30 wherein R = -C,¢H,, to -C;,H,;.
1 32. The method of claim 30 wherein said compound is a gel.

1 33. The method of claim 30 wherein said compound further comprises mucic acid.
1 34. The method of claim 30 wherein said fungus is Candida albicans.

35. A method for simultaneously inactivating mammalian spermatozoa, neutralizing human
immunodeficiency virus, and inhibiting growth of Candida albicans in a female mammal in
need thereof, comprising,

administering intravaginally to said female mammal a quantity of a microbicidal
spermicide sufficient to inactivate mammalian spermatozoa, neutralize human
immunodeficiency virus, and inhibit growth of Candida albicans in said female mammal,

said microbicidal spermicide comprising an acylcarnitine analogue of the general

W ~3 oy N ox W N

formula

s Ny oy M



OH O R N9 wherein Ris an alkyl chain selected fromthe group consisting
of -C 10H21 to -C30H61 1 36. The nethod of claim35 wherein R=-CIOH1 to
-C22H45 1 3WO0rHa%fet hod of claim 35 wherein said m crobi ciRzI/USH0R26I5 Ci de
is agel. 1 38. The nethod of claim35 wherein said mcrobicidal spermcide
further conprises mucic 2 acid. 1 39. A nethod of inhibiting the growth of
a ' mcrobe, conprising 2 contactj -said mcrobe with an effective anount of
a conpound conprising an 3 .acyljcarniti ggganal ogue of the general fornula
C02 OH O R N 4 wherein Ris anaalk chaig selected fromthe group
consi sting of -ClOH21 to -C30H61- met hod of claim 39 wherein R =
-Cl0H21 to -C'H45 -24 C L 1111111 111 11 11111111111111 n 5 WO 01/13920
PCTI USOQ' 22615 1 41. The method o 39 wherein said conpound is a
gel . 1 42. The method of claim39 whghgin said conpound further conprises
mucic acid. 1 43. The nethod of claf m\39 wherein said mcrobe is a virus.
1 44. The method of claim39 wherein said mcrobe is a bacterium 1 45.
The net hod of claim 39 wherein said mcrobe is a protozoa. 1 46. The
met hod of claim 39 wherein said mcrobe is a fungus.

) wherein R is an alkyl chain selected from the group consisting of -C,,H,, to -C;,Hy,.

1 36. The method of claim 35 wherein R = -C,H,, to -C,,H,,.

1 37. The method of claim 35 wherein said microbicidal spermicide is a gel.
1 38. The method of claim 35 wherein said microbicidal spermicide further comprises mucic
2 acid.

1 39. A method of inhibiting the growth of a microbe, comprising
2 contacting said microbe with an effective amount of a compound comprising an

3 acylcarnitine analogue of the general formula

F

4 wherein R is an alkyl chain selected from the group consisting of -C,,H,, to -C;,H,.

\-—<-mo

1 40. The methOd Ofclaim 39 Whel‘ein R = -CIUHZI tO 'C22H45.
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1 47. The nmethod of claim 39 wherein said mcrobe is a parasite. |
Lrerer b * ~~ el s,e -25 :
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1 41. The method of claim 39 wherein said compound is a gel.

1 42. The method of claim 39 wherein said compound further comprises mucic acid.

1 43, The method of claim 39 wherein said microbe is a virus.

1 44. The method of claim 39 wherein said microbe is a bacterium.

1 45. The method of claim 39 wherein said microbe is a protozoa.

1 46. The method of claim 39 wherein said microbe is a fungus.

1 47. The method of claim 39 wherein said microbe is a parasite.
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