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AGENT FOR | NHI Bl TI NG MEMBRANE VI RUS REPRODUCTI ON, 5
METHOD FOR THE PRODUCTI ON THEREOF, PHARMACEUTI CAL
COVPCSI TI ON AND METHOD FOR | NHI BI TI NG VI RAL

| NFECTIONS Field of the Art 10 The present invention
relates to the pharmaceutical industry and nore
particularly to the provision of an agent for

i nhi biting nmenbrane virus reproduction. The present
invention relates to conpounds and pharmaceutically

ac cAGENT # QR INSIIBIHEY 6V EMIBRANE MIRUS REPRODUCTION,

<Rl LAO Bk THE EREIRDREIDR, FriOk, Brfp FRe flfucar

SCOMPOSITION ANBMIETHOD FORSINHYBITING 3stIR(astLC?BfiIFEfCTIONs

Prior Art At present investigations are under way for
devel opi ng the therapy and nethods of 20 treating
viral infections, especFild yfthease provoked by HSV,
HCV and H V/ AIDS, and the AlDS-associated conpl ex.
Al DBhpilel @ tivention Selhtdb v thePhikBaBelificdl iddustrh @fd Sidrt Yarticularly
from nunmerous opportunistic infections cauSed by
to thepIeviarefgarigealsioPihibioey sembrangrvinis reprddudiondi da

al bi-ca 5\, L ovirus HCV ar..from

e L N G N S
theleof eriich hditslt fiRCteptioatin of ve@rt havibgnekiedlipidr membrane, such as

treating AIDS 25 is not known, and the current

hungage prappnedeticipacy cagis s(HIY) e hpipey stmplex hays (&L diepatitis C virus
(H@}r, ofs of its efficiency and has unfavorabl e side
effects. HV is characterized by a high genetic and,
consequently, antigenic variability. HV strains
obt ai ned even from one angrfobeaagane patient but at
different stages of the pa- tient's di sease nmay
di f oD . . . ' .
equonsamt ReTH R BARELREY KRy POgnEL AR Sind methods of
treating virabipéergioay lesge czadlyethoseTrosolkedriyl H8 Wt HEV ed HIV/AIDS, and the
enot herapy, . i t her apy, and vacci nal preyentiqn
AR Sxpiatediiplg Wﬁ?ﬂqn% %@Seﬁggwgweﬁaﬁesi/)@;ﬁl%rbﬁgrsuffer from
nurh@bud BpdriuaRtiBRfecQénsHAYsdd1h %dholgacthogc‘ng &b gﬂhﬁ}gocystis carini and
i odohydr oxyuri di ne, cytosine, arabinose, adenine
CamgliddbalbomingeHAWd cytonfegalovous {GYIV)diHEY arefrsmbmnankieds of tumors
whi.ch di sturhb, t vira nt hesi.s.. These .
(ke daftolie)] Wikl Badorithe drech FRIROT HrithoAihpd for reating AIDS
is nbtRESWRNRd tHO bsrPert ANRAYER 1B64t! cadeds embloyRd KRHHRIB sifiient proofs
as a con- sequence, maKes their systematic use in

of ity ateisndygpd s pnfavomblenidselincts he mai n drug for
tregtd,ng {nfectio caused by .HSV,is acyclovir which . ...
hachY PosbiafEtion] By o evic,And P Seail:cingents variabitiy.
HIVHetEM e bbtainied evedkrofPbntidd thy s@nél phiht dRPSdifBeat fhges of the pa-

. drug-resistant viruses restrict | ) _
tient's disease may differ in the antigenic properties and nucleotide sequences. A differ-

ence of strains in different climatogeographic zones. This complicates the chemotherapy,
immunotherapy and vaccinal prevention of AIDS.

Most of the antiviral means employed so far for the treatment of HSV infections,
including iodohydroxyuridine, cytosine, arabinose, adenine arabinoside and trifluoro-
thymidine are substances which disturb the viral DNA synthesis. These substances influ-
ence also similar host cell functions, which involves cell toxicity problems and, as a con-
sequence, makes their systematic use in humans impossible. At present the main drug for

treating infections caused by HSV is acyclovir which has strong antiviral activity and low
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the application of this drug. No vacci ne agai nst
hepatitis C has been devel oped so far, and interferon
or inter- feron in conbination with Virazole are

mai nly used as the suitable drugs. The treatnent 5

toxi\gﬁtz %\Q%ie? 1‘? E rat Il%ﬁts %g%}al and | %Iés&a%? 1%rllré{ses restrict
the EPlichiibL6F @ drﬁgl vidual s are respon3| ve to the
treatnment with rnterferon. The chenot herapy of AlIDS

i s Me yaeding aghinst hgpatdisdt has beent c&mfebwpeétso dar, andl inferderon or inter-

ferornel\ét%‘rgs tqrt]ra?ﬁls Crt11t1 R/Irngaaszgl'glll 2{]/!;] :rrga{}rtél?fgé ? §,11i1t68fet (gg%s The treatment

w1tl( Eh%‘d@ biepattion§ iy Bosti9rmdaihsufeitichey eﬁfectNéC eRNKrd¥n that only 25—
ure: Zidovudine (AZT, Retrovir 10 Epivir 3TC
40"/e QBHSVu@if%qd indgverals @@l FespERsiNeQGBe teatmen with interderon.

%?;g%n@%%gﬁ bt (Aéﬂgolib’/ﬁl %Yé&j VI rﬂf‘% Lt Zlc\gééa‘l%% and use of

revdré@a\etiptaserinbibitord antl Axd dDHIMi Ipft&bas@ linldbitors. HIV reverse transcrip-
non- nucl eosi de nature: Del avirdine (rescriptor)

taseN@gYqriRpY n@hibitors aieusither ofrglepaide netiet Zidgyudiag (AZT, Retrovir),

e SR DAY, a0 Yang L 28RBS ST, 7ot o7

Stax'flihhi&ﬁ AbmamraAiB@h§1@ee) t@Dﬂ'ﬂ?vifr QZ1davﬂdinﬂ&CEpmg,aﬂ’nmmr (Abacavir
se t ey interfere in

beca
+ By %{Ziﬂd@ diRg e SN Hfelecs dp natuzg eﬁ“j {‘gr\%%(rﬁ%glpwr? dNevirapine
(Vil2NOnk] FEMERAY (S dstSa)p BF bpﬂlc@éotﬂig %aﬁl're?fl%ﬁ@fovﬁ’n%read Russian-made
Cherefore It I's necés- sary to use reveftase
prepzmdttldm Pbosphhzde Iwefseregtstered}en rlhmsmnﬂ“htéa’rprdﬂhﬁdtlpnmtaeamlc for a
i nhi bitors ar res;nted several . pre ara |on

MacEI &AM 45 ‘?"? €Y IHEFIHG R ,ge{l%rqqut everse ‘transcrip-

taseRyh@R@YLS V&MNArt}mou%ﬁI)Jt'tﬂélﬁéﬁod M the diséBeC 515)& aherefore it is neces-
Anprenavir (Ageneras€), Kaletra (Lopinavif +

SmyRDn@ﬁéﬂkhyyﬁﬁﬁwhﬁmwumaﬁnlﬁs respon sible for the

of “En SRR TGRS HA prBleate, blynifiy . Bhresofn By Ve prepara-
tion: nS@idnhatv)‘r @hvvitade) andiafeir (Cririvhag |R1fd?1a{ff9 E(N@P&hr)c Nellfinavir (Vira-

At presence there exists the term"third |ine
ceptt)hénmpgnavfrc(Ag@hqa@Q,t Kaletrp Iﬁgopln@m t-ditonaph tHIM protease is respon-
atients in ich t 0
siblf ] i Ke RGPl EVER Rl DIRHTAn LS BE e GoPitein proc-
essihf) €eaf$ BPAE atdbiRG of PITVivariohd &hattabetd thedmeedll Wi th the
use of two dif ferent schenmes of therapy proved to be
i nelt BEesange these existsi iha tgmy cthirddingrihetepy'r &y gharacteriging the treat-

R SNATE il 3 ROPH SO ST (TIBRHEETE et o

drugl ﬁ‘bﬁgeash tlas afhe psdpardtions, drih whédh thy tre@imept axanthé Lenst two dif-
different HV reproduction bl ocki ng/ mechani sms:
fereﬁhaqhswﬁ g thermpyriRYsIt BosicHects, SheluhighRrasnp @ntitgtroviral ther-

(0) (5] s |t "
o A0 T U105kl PARS oy AR o i
linei thérapy didlodes mingvamhuﬁeoﬁiﬁllygtbur astiratroeisdl | grepardtéons with different

rob ilit t he devel opnent of SI de reactions and .
U&g?lil élﬁgf( ?f?@lllﬁ% radeoside apd agpmuglggside reverse transcrip-

tase%ﬂﬁﬁﬁt%ﬂ*t alfP Pk st 7 nﬁnﬁl ors d'Ituﬁ rﬁ&%cﬁﬂﬁqlﬁzﬁiergg:? eﬂgggiﬂsﬁgﬁg possible

serumis required elng a cost
negateceigteractions of various drugs; as a result, the probablhty of the development of

side reactions and complications sharply increases. In such cases constant monitoring of
drug concentrations in blood serum is required, this being a costly procedure. The neces-

sity of complementing the therapeutic course with preparations suppressing the activity of
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sity of conplenenting the therapeutic course with
preparations suppressing the activity of 3 agents
causi ng concom tant infecti ohs makes t he process of
treatnent still nore conpli- cated. The known

i ci.nal ti it, possible to contr
agcfff ot salisrG i un dutkep dhd RRESR T RUmAEsT! more compli-
catddat i ents. The creation of dr ugs which can cure or at
| east 5 provide better protection fromthe
| et Hief lemyurs nmdmmllpgemﬁmnﬁ uedceammossblastgomnapbdwommse of the

disciie PRI RELTER BRI e FRADoB T dohun P slfr at tast

provité Béttélh ﬁ)@é&ﬁbﬁ i the WtRIPE6eAGRES id BoriMued RAdtiB&ssociated both
probl em The range of ? garatlons for treating

with-pegkingnEhearnearngs capab hibiténg the vppesepreducting with the help of

kno(v@l xldé) \Maﬂg marﬁ? g{l e%gl%pﬁnéitﬁg]a(p%)pgac %sat%esoﬁjm% é{erﬂr&?l

abl ne cl'eos
anar hhgﬁhge sapegarations, forl ivEatihg HIVIANDS wali@ns isdgoadening. At present
anal ogs). Attention is attracted, al so by such new
the feliomeng @roparations gresinathe Atags sl glinical stufiggdBtricitabine, DAPD (nu-
r : vV S C .
cleogtcft% %ﬂfb}é’sé %%%v\ﬁ{lfg‘ 'glﬁ/tga:l ﬁ’o%r Itédogé?otg[cﬁnashaﬂ{gs) @tricrrftl%g is attracted
alsoallns i ohit redwy progedse lidtabiess as mmmasle (Eribada),t Dipganavir, Mozenavir. In-
S-1360), and al so, fusion inhibitors (Pentafuside

Vestegptlggs e cpgie@dmt)wnlq-a VISt CrRimesroparaiiens oh @hgnlptgly new classes:
1ntefa§9 %ﬁﬁﬁ’iﬁorh gl 1@6@))0 laRd (11§9'f'£1 R iR éﬁé}&aﬁlﬁe 96’ortfnﬁeon)) T-

resul ts of ests ar e I guous. or 1 nsta
124S£P-RQ—iﬂ’erHd ahermklneatcseptoamhuhltqrséﬂ_!ﬁ{{ﬂ and PIROQ]'40) Howcver the
resu&tgfﬁﬁ %’%( ofiﬁ%1 g&‘g %$(ﬂlﬂld i)gﬁ%gll'a%g}lil Egﬁsredta%smcrease of

the gl}gzl infRTdINE tlﬁtf E@Gﬁﬁ'lﬁhﬁl}pﬁﬁﬂh&ia@gh&f& t&P IR Fakinfls do%e admini-

on inhibitors are “polypeptides: T-20 consists o
straBén, rtbis ealg indicatovead msa‘lblaganinleglca'l ch2agicetorsi ugowinhibitors are

39 ..fra ts e.o0 thes tions is L ted .

PoIYhP(fEF GBSt b ni S EPLEH GPITaged FEEORES.of 1980 onsists of 39
frag@sbiitsN Ust ©F tHeSe frepfratibis 5 QiRitaaab R Fven SR ARBANSN, as a result of
nodul es were formed, occasionally subcutaneous

admimpigeing 6Pr§0anu seibe qaterts subeusaneoue dodulesy weve | fprmed, occasionally
ani o nat u ounds so deserve attention:
Subgu(%m{ do 1r1 ec— 10ns ﬁn& gbcf@?(isF HE'© nr%ff({/sacchar i des, etc.

Th €1$i hq%ﬂ@)ﬁé,tnﬂﬁyﬁﬁ@mb At gXdonpddds aka leleerod aBhtion: peptidogly-
sorblng viral particles and serve as a xenobiotic

cans, jdexfanse Polypacc arrlqlqsngtc Thesgeeomgtoyngs atedpwatoxichanskecapable ob ad-

or PSRRI PLdyd U SOETAMONRE PHISY L b shown

thesefsubstantgs Wwittbin dhie fsinatibr sHagndybar Bme@fbcﬁeﬁ*ecttczﬁtth@e&irugs on the
04065512 and 0467185). As regards sulfonate
infegiapusaesshaii WEls was waal stiablishe o(F(umpeznsémlegaﬂpnm 04065512 and

0461 DESE ASRRRAOCEML 1 TRBEHAE  EORecRlicd T8F] 2009746) th

thest Isabstandeswrittga mﬂmmrMIgmombm 2D00UPSA00D @ppﬁeb}ﬁtheCHIV HSV

l.goners bi 0 th virus and/or cel| nenbra
\g %Y‘@b?/y I&Wtf%ﬁc?‘ﬁﬁ‘g merhanisy; anigpic |gir(?1$pst0(§ synthetlc ohgomers bind

to tHeeﬂHs%HJOQ "Rell membrane and thereby interrupt the virus ability to replication.

The majority of the known most dangerous viruses: HIV. HSV, HCV, CMV, influ-
enza virus are typical representatives of membrane viruses. Infection of a host cell with
membrane viruses is initially based on the interaction of various receptors on the surface

of the host cell with virus glycoproteins. Than the viral and cell membranes fuse together
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The majority of the known nost dangerous viruses:
H V. HSV, HCV, CW, influ- enza virus are typica
representatives of menbrane ¥iruses. Infection of a
host cell with nenbrane viruses is initially based
on the interaction of various receptors aon the C
anddfe pi C%fe‘ttﬁgOWo@fO theioshghexi PPy dB&?F%’Eﬁ'é‘Fﬁé‘? this process
mighPBRechlde thd fndlal 3Meracbd ofBERIRADERA {HEIR s QIR et s quent fu-
. the virion contents flow into the host cel
siorg pné plsagmhibinthe fotmatiar efivagionn t hi s process i ght

| initial interaction of the vi d the. .
Pod WRF o5 Gaddhicbls the Rt vaT vl Bt the S, ARG of Rting with
onelsQBdtiide dntof taFget 'gﬁ gﬁ&éas\é ahd oY reléts Y PuREADAIA 19852196602 a

the possibility was shown for the first tine o
methed forghepinmitagemankibivionad ¢l Voinfackion aad §MY infgation was proposed

r ot ease H, \V r.everse transcriptase., In RU.219660 .
for e HEFRRa" s HaliGY RGP BableBDRT bRt ag O pHRRAE e active
siteionf the imdletud8f fiéabbRTidvere WaasdeRe 264 of R 1atd @8 CMV human

first time. The inhibition was carried out by the

strugiaiEd] Rptst & besh patentsfullerenederivativessyers used-t he
| . i
nerarofa B3Rt 3o E0g N P e ADRENS' BB I comnec

tionpwitBnhe pbssibibtyesfeuses theat foreconiiRitiag usedes. TheRagi@nibstacle on the

attention has. been given to the biological activit )

pathyto ¢igpting msdicinah PEHATREIEDS isi enagted Withathp srseludilitytgf fytlerenes in
' e ' et ' stacl e

warlS Wt e Pl MRS ddinito b g M Blon 880 27

c onviettibdsl ofiprtepartiipewhtesoblublel fotrys of fullatehe tlepesgh the formation of an

wat er i ch_ha rs their direct admnistration into
addichih 8P YAV VRIS aTeomoptR el 3 et el Matertais, 1998
volf1r B84 Of 1t Hffé&fv%ﬂ&s%?éiﬁétgﬂﬂ|lﬁéﬁga 048 tyB8 AOAndd is shdwn.

adduct ‘wth pol yvi nyl pyrrolidone are“known Ki sel ev

O. |Alsetknatvn i 3 rMIhod Nﬁpmphl_ziﬂlg fulms, wlvich cofiibris¢s. mixing fullere-
nes bisslif 1 T LRl e AR AdOVCH QTR el o, evaporating
the BEABA ddir {atuuBl &RE $he NG 08B} I%?ei){ At ved, 8iddI6nE the result-
~ nes ﬁ;edlssolved in an organic solvent wth a .
ing goinplearin @ phasphiate-salt biffas(pHGt #—7ed)afedlomted by ultrhsonic treatment of

T AR T EN e ———

trixconpl ex in a phosphate-salt buffer (pH 7.4-7.6),
foll owed by ultrasonic treatnment of the product (RU
21688110rodpge pyepanashasr arasult @b isach modificationeareamstabe compounds,

. er-sqluble ma- trix. The prodqucts,. prepared as.a. D
theif Qicp® SotBofs MR sublersiaps AR BRI pEER, 8l apptication
andistighge. aqueous sol utions are suspensions, and this

limts the possibility of their application 25 and .

st oh RERMIsNEFFEiis thegproyisien of avageseso fudleepme glerivatives by chemi-

= I [ LV - .cal
ca SRRSOk e S5 TRE (LAY oGS . coppqunts nd
methodse of ippepaning thergod utesarileddin patents WO 95/19949, RU 2196602, RU

2124022, US 6613771.

Known in the art is a compound containing a water-soluble fullerene derivative of
the general formula CsoX = HOC(O)(CH;),C(O)NH(CH,), (WO 95/19949, 1995, US
6613771, 2003). The substituents are any alkyl or aryl-alkyl substituents, in particular

those which are substituted with nitrogen or oxygen, having from 1 to 20 carbon atoms.
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met hods of preparing thereof described in patents WO
95/19949, RU 2196602, RU 2124022, US 6613771. 30
Known in the art is a conpound containing a

wat er - sol ubl e ful | erene derivative of the genera

o S B R S SN2 1,08 5t o
prepdriagl it Rrcogdpica@likyl substituents, in particular

those which are substituted with nitrogen or oxygen,
havinngUt 3186092 agnetbod 4 promosadofes .intBbitogdVidt reprodustion and CMV

. Q low water-solupility, .equal. to .l Lnigl ..
int R RS g S Bh s IR e B b elaP i tegyatives of
fullertfe utiemntthof fullefhep@sREmiy-cipabic kicid A Fllérene-monoamino-
reproduction and CGW infection with the help of
butygnsadiare uprdsasdhe firllerne amine agididgrisativedi pept i de
der ' f ful e ' f . .
Ul Tﬁée?éedﬁﬂ_ n{}ﬁ oC%lon%%?]t olH Ct!glglﬁsoclpf?hg f&ghfaér@]ﬁ dg’s@l:ﬁc% ahd the technical result is
the feahpe ted év-(monshydr-fulleren¢-amirRct£pgoidrLid! BT E(CHYsCOOH (RU
fullerene am no acid derivative. The conpound cl osest
2124%er s of the technical essence and the technical
res t i . . . . .
N (Frgg n%rﬁéa }ng)hﬁ%ﬁ?@délﬁg, fo a ﬁgluct:lggrogi fgllgrglnca in o-dichlorobenzene an
aquei@E Okt O {30k iuaRiAlt @flAADB2aprdidadidrandri@paowng ieiaglded. The

compound, to olutjon of fullerene in o
reagOa GHP g BB MRt PaMers (0" Sl BET 815 1vesuR asstlisifed off, the

. 3 Y - . -~ - a .
el e OB SR 6 oAt Ml e of e
fullathee detnentivoliv easlsedawsh dvasdri The ¢iadd Hf thehtarget @sodiieisi quantitative.

treate it h a ted solution potassiumchloride
The i are Nt A8 i e R o B a1 BRI 4 dimethylsulfox-

ide,m@@glmrﬁannﬂa@,tﬁ{d?y}hﬁleyi eld of the target product is
15

quantitative. he obt ai ned

N- (o esnglrsis) is idisad eantagsonsrinrtbatcthp conditians of the reaotiobbé fullerene
[ iethyl syl f.ox-. i de, di nethyl formam de, and .
Coo g8 PUTRUSRR 0" oS phira R S e e th g increase of
the pidRes3 afed; tesiass, 9B-cibipnbared hPdssllibifixdrlieEghgsiveho and
potassium salt of am nocaproic acid in a two-phase
sy skhenyipldf the targeti prodecide swall anghdops natessseed f¥; of the weight of

fuu&&?' Rt fo}%y%ﬁ@e’sg, used as a solubilizer is

expensi ve. yield of the target product is

sndhlallah¢lpsiogs dagkibeX eatier Miadts bide WRirndBldifibn of amino acids and
fullerene spent for the synthesis. In all the patents

peplades dp ifplisaensa Howevep fgldriencs have e sgerbwoherofidapivalmt reaction cen-
. . . . .
s ESSRAES GRS WSRO, PHASHETS s e v v

formeln- ters al ong doubl e bonds, this providing an
opportunity of pol yaddeti on products to be 25

f or med.
Disclosure of the Invention

It is an object of the present invention to provide an agent based on fullerene poly-
carboxylic anions for suppressing the activity of membrane viruses in treating diseases
caused by these viruses.

For solving the posed problem there is proposed a group of inventions united by a

common inventive concept, an agent which is a compound comprising a fullerene poly-
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Di scl osure of the Invention 30 It is an object of the
present invention to provide_an agent based on
ful l erene poly- carboxylic afi ons f or suppressing the
activity of nenbrane viruses in treating di seases

t he posed

Carb%?‘gﬁ‘?g’?f% the%ﬁ thﬁ’i S?Pi%@iglg@ B Vifna? PhagaRgytsakcomposition com-
prisiY saffhde¥t, and 6 HETRSY foR VieAbitiMg tliéqréﬁﬁ&ttlon%@ manéfm&

i S a conpound conprising a fullerene poly
carngsS(m;e aithn invantiet bodistom sdheng ISaildeIt)blem and in an agent for

inhlég g tﬁa émroglécﬁ Hﬁ%rlﬂgr&n? Jiru rr$03| ?C?]]n {nﬁ%r%prlses a water-soluble

confp@ithd 68fullefene carBRRPEANEoN SfURESenktha fesmance of the
invention consists in solving Said problemand in an

agent f dreoHu[AFIEiH)g DRM 1 epr oduct i on of nmenbrane
Vi ruses, w‘%c@()@sg&gtfuﬁe%gp lsgs a wat er-soluble 5
0

conpound ful'l'erene car oxyllc (ani ons of the
gener al WH{OM})aCQOD fﬂd(ﬁhﬁacmﬂﬂ&)yh@aﬁmmhere C60 is

the fullerene core, CH2),nC(O) 0" is the
ani nocarBéxdl lnéegﬁﬁl%‘ﬁfer M%a%ilfﬁﬁsé@é?fefablyeier ably 3

d 5,
Co 1o, AT SmaRhEhe find o2 Sefordily By} £HE0 Thoy bRl o
poSEhﬂ: osed ipesbléra 1a|a1$0 @Ne\det@ thy proeisiphafi ESir@fho@f fol preparing an

hod for preparin agent for inhibiting the
agel%teévda@@ttmgnthﬁ reREIAhF T o .mqa%bsgne WHB$ESi Wherfp 1ato a solution of

full&@l!lé‘hl & 'alc‘i’ﬁoroﬂéﬂzle% m?] %1&J Escfﬂkrgﬁg&%r}ﬁ SHE fétth 8‘{“& B8tas51um or

acid is Introduc orm of "a pot assi um or
sodmndsahmt]smml 4 solubﬂmeﬂssazﬂldachl deleztd frematel gehupsefl wdyalklylene oxides:

poly %t Esjv&ﬂl% gﬂhyacaf Secif i eiciies éfqnqilgomﬁgﬂtordvgwoaﬁd also di-

met%ygoe;%t?% y@% gfet ycoe%lyccﬂg‘ dolr 888%9?\?\[1 6 6"5?154\/?\%15 tfit Qﬁ{oﬁnpt)f the amino

aCld&(lIUSII’ﬁD(CQEfd thh emmﬁn@f fulletiede vy shore xicameD titnes, aamiu]nds syﬂthesm is car-

erene n.50 tinmes, and the synthesis 'S
“edcoélFatar‘ieE’(?e ‘freé‘(f%g t¥nber at ure of 60-80C. For sol ving

t heropRERAhPIHRYREN pEdME, theredh SRoWOPAZEY, Fharmaceutical composi-
phar maceuti cal’ conposi- 20 tion for inhibiting the

tion fepmbihidng the reproductimapfanenbrage sirusssneaitainmg aawater-soluble com-

ol DB RSy GNP UBpRtr e estml forhia? 2 P11 €

[NH(CHZX%QHﬁ%ﬁkaI,JMMBO .,C60 is the fullerene core,
NH( CH2) nC( O) 0” ( S %he amqnocar boxylic anion, 25 mis

an i nt egeiere (reefsethafilieranezaeee,5, nost preferably 5,
NH(CH;)C(0)O' is the aminocarboxylic anion,

m is an integer, preferably 3 and 5, most preferably 5,
n is an integer from 2 to 12, preferably from 4 to 6, most preferably 6
in an effective amount and pharmaceutically acceptable excipients.
The pharmaceutical composition for inhibiting the reproduction of membrane vi-
ruses is in the form of tablets, capsules, a solution for injections, suppositories.
In the method for inhibiting the reproduction of membrane viruses use is made of
the above-characterized pharmaceutical composition for suppressing viruses in treating

diseases caused by HIV/AIDS, herpes infections, viral hepatitis C.
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nis an integer from2 to 12, preferably from4 to 6,
nost preferably 6 in an effective anbunt and
pharmaceutically acceptabl e éxcipients. The
pharmaceuti cal conposition for inhibiting the

reproducti on of .nenbrane vi- ruses.is in the formof .
t ag‘]héet ﬁl?le%egﬁ §‘Eﬁ°g§n Wéthsaa png ﬁc#ﬁsospﬁilﬁflbecwéﬁgl’ ofo an organic solvent
in tBe pRE&ideWfi £olyadRylefie bRide BRI GhtEQdolMKE 'ﬁlil!léréﬂ&}%&f)@arboxylic ani-
reproducti on o¥ menbrane viruses use is made of “the
ons g gorerelfarmeladbi zed phar maceutical conposition for

suppr esskn [ j .gating diseases caused.by
H V/ Al DSd,:mg[éwgg@l%ﬁT%@)ﬁoﬁ’s, viral hepatitis C. O@ The
ful | er enghdreaCliiothevulldredcarsi no acid salt in the
medi um of _an aorgani c solvent in the presence of a

pol yal kyNBfeHowl @) Qiis ths ampinesarkeyliglagiony| | er ene

pol ycar ' [ - general formula (1)
OBOHn[NE?%@&%%’&I%%bﬂg’ 5 where C60 is the

f ul | er eneiscariategtiHy &hi2)to TR Oreferalsly tilden 4168 6.0
carboxylic anion, mis an integer, preferably 5, n

i s B8 FAPRGer from2 to 12, preferably from4 to 6.
For exa ' CH2 Qilafnifio-butyric ani

o el AN L i
C60H2[ NHCGHZNHICH:B(0)O)4 1+ Fidleeeme-diandind-oaproRpmisic

Ul T or erts AN B fsrapgtetra-amino-caproie anion
C60H6[ N ( ~1ful - (- AMm P i.C
ari on[ E‘%g%%ﬁﬁ%?ﬁ%d{@%)}% ] hﬁ{e%ﬁ@’lﬁﬁéﬁnﬁ% B5rGRAN I

f ul | er erfesosHeNH (& HnG(0) O dd -anbillerennihera-85anTine-octanoic anion

nol-gcul a ight ,is associgted with the value_n and m

o e ispulih datest s A38IAteE. ik the' ive 5 58 1 g Cbralled com-
pou@dHA[ NH(CH2) 5C( Q) 0"]4 (ful |l erene-tetra-am no-caproic

an- ion) the nolecular weight is 1240 g; at n = 6 and

m 2t B 06 @ps INF(TCHEY BN HHsC(0)0 )4 (fullerene-tetra-amino-caproic an-
- | er ene- hexa-amg no-caproic an- 20 ion) the
1on)%%‘£nguch{rﬁ?m1 {8 {954%1%00%. For preparing the agent,

t 0 a8 nSOb Ui @R =08 ChdH[IHEOH,)sO(@GH]s ¢ NEAIePERI%RARmino-caproic an-

. (toluene or _any other acceptabl e organic solvent) an
ion) k¢ molegelag weight edbX0iga the formof its (potassium or

SUEEE RN R £ T
any btter herptabiyongaic Wolvest) @h afifind 7 /lded in tHeefrmBY iR §potassium
or si)cri]i{nrn %glgc:,et erilg stoﬂl%ilizer is added. The order of introducing the amino acid and
solubilizer into the reaction medium is of no importance, they may be introduced in the
form of a complex, after premixing thereof. As the solubilizer use is made of various
polyalkylene oxides: polyethylene glycols with a molecular weight of from 150 to 400 and
higher than 400 (for example, PEG-1500), and also polyethylene glycols having substi-
tuted terminal groups (for example, polyethylene glycol dimethyl ester with the molecular
weight 500) or a cyclic structure (for example, 18-crown-6 for potassium salts).

The fullerene/amino acid ratio according to the present invention is increased more
than 50-fold. When said ratio is smaller than 50-fold, the obtained compounds have
smaller water solubility and high toxicity.

The optimal synthesis temperature is +(60—80)°C.
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25 formof a conplex, after prem xing thereof. As the
sol ubilizer use is nmade of various polyal kyl ene

oxi des: pol yethyl ene glycols with a nol ecul ar wei ght
of from 150 to 400 and higher than 400 (for exanple,

EEb %)‘1%939%1%1% gcgt%f: %ﬁ?@%ﬂ%ﬁ%{%ggﬁsfoﬁkéﬁ% Pgl?,veisrr)]&ially to sodium or
pot@elunesdiy kenbe 8¢doe@lisBédBY ydtinShehcitiviith 4 §ifitaBR ®8&! A particular,
wei ght 500) or a cyclic structure (for exanple,
wateginsplyhile: Billernepolysathlomilisaacid js camventgd to more ;preferable pharma-
. ' hd raki c ' he present
o ERBRAATSAR, BP0 S RE: IS, RCT!
r atTle iy®lds ofitHeatrdeb prodmot fsalodless thanalsned Agcthe eaeauillsrene. The
have smaller water solubility and high toxicity. The
targshpraduet aspakdingstosthe Prgsentainysdiongs shaectenzed bygeonstancy of the for-
s T P L T
ac cOompowtis b ffpriulagl) mg dohie, amklcbrgfvhfuﬁstsllihé @dbess substances,
se. In particular, water-insoluble ) )
solif Fspafts gy el B, apitesolible  wates iy dhe a8 fymsiodium salts of
Cnp -1 i | t |_ > .
e SRARLEBBELT T ML PP A Py o W having
saturatedl dedsbromhecal@r §ediupr sattsiof compomds @f fortiudm(I] 5@%oludle in glacial

acelifeify BSRHb e g ait Fsaalso chldbbubrae o bgregrbtcatity. I the acid
forfithd O18inted conPlufld 88 redd§ s6RBIEAIDAKO %ﬁgﬁtﬂ@hla)n 90%
Q

substance in'the target product being
Confpoupeisndsfof flommlh 41) (at #0ATe asd higher tamkddwmwempletely, in contra-
. crystal Li,ne odorl ess.su es, soluble in water in
‘hﬁPﬁ‘°§§?hﬂ?8Wﬁfghﬁﬁmw?8@€§# ‘n water in the acid
f orThe AuPlbneialt 8 the PdmedlébrbitRings 8f fRGuRAMPRMEMEn BRfimed by IR
di ssolution in water fprm non-transparent” sol utions

SPERERMeLY BatheirXP0ed00cobr mgipm: theogoinabdenicamn Beipagenrand in the pres-
encg gg?l?sﬁpgggolnggan{i% %g@ih@*lé’%%en%é%%%% %glg%,l] gp%r,] vng[haa?r{llfflllc) acid, no less than

80%- thie aBprootiBItZE ie syiithedes o 236l tRGEE@NE Nol suchhemdgiie was estab-
formthe claimed conpounds are readily soluble in

lisheg/fom fplstansilaivefivesalifstug isarsmo fgidratisals (Fxampla @) C

andy hj d t Ln.cantra- .

o PRI AT SATALE St oG e rsence of
seviml bebdotyd igt(yl?p@fin lt]lm%rtl)lol&medw(hmm depreadingfors t(héhpr af fhle)medium, are
., has been confirne y.JR spectronetry in the .
eithgiytn. tils(ﬁelt PRm OF gg%srﬁw{ R Grsnlay werRudter RTRFEtigsaihephl of transi-

: ' - : ' an with
o R B SRl Rt WS B00R0, o 1 ess

t hakhe BD@ywastvarnieziosu dndVibick iG0¥,si ilsy gehahe bestnesdlgSsr the sepa-

.thap . 80% No such sipilarit) s estab- 20 lished for
ratign, pf HieS ORI Y57 SBtauedrwith VFE@ syateghpﬁsﬁs@ﬁd EtOH-benzene-H,0

4: 1.1 8 HeSybErARPleSverd fothdPREJCWR ft:&@.ﬂﬁ@.@f O.Hﬂ%n% 0.47 for the

structurée of the obtalined conpounds I's e presenc
derigfitives el &ulkerercawisbapnhingeapugs actl, tone spol &xuhe ,devdvative, of fullerene

witlgj %&?ﬁo%icpa%o%nactig ?pr g %f.82t),h§nciﬂgr(1jé lsjpggt f5r the derivative of fullerene with
aminobutyric acid (R¢ = 0.47). A sample with ninhydrin has shown the absence of com-
pounds with a primary amino group in the product (Example 3).

'H and ®C-NMR spectra of the solutions of compounds of formula (I) in deuter-
ated solvents with different solvation capacities are recorded at 20°C on a WM-200 in-

strument with the working frequency 200.13 MHz for 'H and 50.32 MHz for *C.
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either in the salt formor in the acid form

di spl ayi ng buffer properties, The pH of transi- tion
of the clainmed conmpounds to ?he di ssol ved state is
5.6-6.0. 25 The TLC was carried out on Merck 60F254

the ENEEN A T L ob G DI I el aa iR cf0)0-, 268
(CEBYONDSS, 69. 5?@1‘ zgpe- CG?:B' 183l7 EC(:Q)@ .he system

there mere ound spot s to 0.82, 0.71
and HNMR f(8y CDh@D)dér b\ liHyd of6.4 izl eXHre 1vii6; h. 45 and 1.65 (3 m,

t for the derivative
1H i PR D (R binh AdGe? o (2 S o7l THL b A5G H, A 2 Hz
foar Hivati af -
-ngrﬁ?(r(]}ggg): )%ﬁlcbrgrg?al%gf 8b! Hﬁ%) 1§Tiz' e}ﬁ?ﬁe)"% E'Pn?ﬁ{ J=18 Hg,
J =6 GBlyd€ioh) has shown the absence of com pounds with a

P TSR IMEPHE) 021D BLNT § Bt oRFed ef:’ 1@ 0l 1.52
(s HOBHL LAY, 150 38 (2, WAL eal v 5, 5P R 00
-CHZG(O)E(M,Lmé&q (D} INCHg),Wo4in 8. 117 s 58 Nexh 2 H)3 1568 br s (1H,

' d 50.32 Mz for 13C. 9 13C- NWR (6, D20):
'C(f?gbé{)?cagcrlzqc))m, 25, 4 (CH2(CH2) 2C(O) O-), 26.8

?@ﬁ@@? D). SR BN B0 13 1y o b

(CHy#)) ,1.88. @6(0. IH A6= aln@IHJz, SNH( 3, 133|9l d eo-llﬂgspestsn HE| | NH..), 205 d
2.18;
011 Dyt 3k, G 0 63§ 1 oHE0)0-46.58 it (158, 7= 1.6
(1 H J = 1.8 Hz,

He §- 27 84 AN O R 5 e o) - 102 d (o, 4k
J Tl ollbwing pddpgrtied oRthe ptoﬁé’sedmdmjnoﬁrﬁ:ls 4ré cﬁmdlﬁbhed by the pres-
ence éﬁﬂz 3ﬂcr%negcoqrﬁ nt eg&ég(u@ % o l%tl@gied)f esz)ﬂqitea mhg)_l§ bonds allows
one fo 4%2&’6 fu‘?lellezle 25 %/%o@d’lﬁﬁﬁgﬁste% %&dltﬂr?wg%lﬁma% Zl!ﬁhm; hOst typical

of fulé@p@tc tlt VSIlly adds nuﬂe@)ﬁﬁm aﬂd fre6 r@dlbirls, wifiChi2ake3 it dosBiBle to use
{0 1 “NH...), 1.89 d (0.1H, J = 5.5
S“CIFE“ aﬂﬁsasan“%’“é%m& (0.1H,. 3 = 1.6 Hz, -NH ...),

2 %etteél?ﬂ'&al %sult%f%hk'%nve‘n%@%gl% Jn t?heaé’rr]o'@{sﬁn 8t1a qﬁUvel class of
COUHQUH@@MCTCIESCEFWW@HMS@ wngqab rfctrneda (Jﬁ) l:tyhthe nucleophlhc addi-

ose ounds ndltloned y, t pr ence
ton PP 888 PE RS TiaS iR Vibpocrn Houh B i ¢ ude
of Tieed 3b@Powdst HaRt hehOPbpedicl Od¥Efercdl Erohn® i8I are noted for a
full erene as a Polyolefln system Addition via

bettﬁmqquph@ BoMeer I@Hﬁb%anqlwb @@prebafhlg}u Effisienge of|action on infected
cell??rEi o¥v t%gféﬁ %!f' € CQ¥H{ed%8m%89n<%ra? gdﬁ al s, which
es possi bl'e

0 use *suc es as
antA slxecﬁaﬂf@ture of the claimed compounds is a wide range of their antiviral ac-

tivity with regard to various viruses pathogenic for man, including HIV, HSV, HCV.

It has been shown in experiments that with all the investigated methods of infect-
ing cells under the action of compounds of formula (T) there takes placed inhibition of the
virus-induced cytopathic action and lowering of the virus antigen level in the culture fluid.
Thus, the preparation — sodium salt of fullerene-polyamino-caproic acid in the concentra-
tion of 1 pg/ml provided full protection of reinoculated lymphoblastoid human cells MT-
4 against viral cytopathic action (VCA) of HIV-1, taken in a dose of 100 TCDs, to 7—10
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20 The technical result of t he invention consists in
the provision of a novel aigo conpounds:

full erene-carboxylic ani ons “of general formula (1) by
t he nucl eophilic addi- tion of two and nore anino

fuIIe ene_v double bonds.
dayy 8hg03wdgp Bt caebliSh BF FeiLEuIoRY Asrthe CORGEBRIOn Of the prepara-
tionf &4 1 (?[L?Hﬁl viLE Vﬂi@trﬁ)@’ deREted in Qﬁé Elurs Shdtih! Y tHeBe concentratlons
wat er than the anal ogs, whereby high efficiency of
anddnghcm r(ton00 pighal) ed cy@biorel desioarnd theprdparitionton cdllstwas revealed.

| ai med conpounds are provided. A specific feature of
Thetqfﬁecw%ﬁhﬁ@éﬂl@e%@mn@@l sn theygtericd eengentagtionneif A, 10 and 100 pg/ml

on l%g%}ﬁ%' il%lpgg?egsets%hﬁé/ c qrﬁ ot ﬁgnr e eg@s lho VI s{hl'lo?@:to be absent
durfﬁg% Iﬁo'il@/\b’y the efeaB@phomsib f ftﬂéméi\faﬁchmﬁilélc tabﬁs in 12.5% PAAG with
i nvestigated nethods of infect- ing cells under the

silveritrats sEnipsnigdeing $rosn theqbagncs of changse pEprosdie sng nugleig profiles.
f
In dggg 5%%%(? Pvﬁgl %Lpgzﬁ]uﬁ&u}r{%(gelfgh Eg%rﬁ > A ee# %Q«cﬁqﬁo@fgt IFQ ultlvatlon,

the ptolfilesr e ftedket. thdhitsa ndieal Rukma@raatliivthe pregwhice Y $& prepdration. At
ful | erene-pol yam no-caproic acid in the concentra-
the g3ramtigee, o 'ge @pranr Atne lpimed popeynss tin ghe Brdied concentrations (1

and 100 AL SELANNORARLRE 0 HIBE R i RETARHum corre-

spoﬁD&@ ik  déHirol GuHrd. 0Othet Ofullered@yder@htivaal vaty- Hﬁlrﬁfw%&lc and 8-
the infection of cell cultures. At the concentration

amipgoGiHLIGRAdhaye dpn@nst@qteclgltwrﬁ{ actipjity yeithneespesh to HIV-1 lower than
ahh e medium | n these
Wm@oncghﬁg ngﬁgﬁigﬁ% |gher (to 100 g/m) no cytotoxic
actThenclaimddheorpp@pdr abdiom sukt of ifllfersvispdleagdbeadproid fA€id in the
effect of the clainmed conpounds in the studied
congeptatpm pggp M@bpropdegldu]ém;gotg@g)ngqfﬁhe gelfof the reinoculated culture

of Apflm??ﬁ/ B e%g ééné(%y ‘?(hgn <;[ells K\ébﬁg)g SIS }ﬁ)a];q F lr%lgrgﬂ gﬁ%f%ﬁWs (M-21)

agaﬁlhtetheb@ﬁideﬁtniwwefabﬁombf REPES hﬂﬁipl@ﬂ dlrmsu gisvcel)aedkds ih fhe dose of
12. 5% PAAG with silver nitrate staining, judging
1007 7GRt 18 hseabe e iekeargesl e HlbritesRirgciheisgme period of

f I
tlmelo Err_?rﬁfrl]é 38 tir(():ll {e?lrﬁ%)?/édv |§€r:llll,| gﬁﬁﬁ%ﬁer%&mfguﬂ%u?%deﬁone the action of the
claimad tompbmm:fs 100théeaphi of iheesllatopkyadeeThe bampounds of formula (I) —

nor cul ture and in the presence of the
fullespng, ?rawwﬁ Wifh YIS IUBoaCig e arg Rotes dorangivirakactiyity with re-

unds in the studied concentrations
Speé(t?g}fasmll'%gffﬂ ; ?t he profiles of virus-induced cells
i n Theeantiamd] activétysoft the anchpeprdst sfuformatas €1) wpoedhliaed on an ex-

perit ne ontc{;f PE% 1@05%%5%@2%&@%2% d rrequ\};\aptédate cgﬂs of porcine
em@ﬁd@ﬂ%&%@{%\ﬁntd Y Rbrkakd Liddtaycyhb Oﬁali‘h E)g%ﬁfaesﬁlaﬂg & ﬁ'e%yflﬁs C virus

| ower t wi't h am nocapr ol ¢ aci
beloTigmgc t@gmdtyp@n—ﬁ:gumd thes ddseumf s"ﬁCD5(prhus sodium salt of fullerene-
ful.l erene: pol. '2‘8 caproic. a

polyaFHRGHENAL BFY of ‘@Pﬁ?ﬂtﬁfﬂe{}u ) gy groxided 116A%oviability of
HcVhefeellce Qf)n &H@eﬂr ygegfer i@%l—%%yh obftﬁhe(ﬁershl‘fsa ve shown that

green nDn I dney uman e
the prepaahba s a c(oMséhlt)ahon of up to 100 ug/ml does not have cytotox1c properties

for SPEV cell cultures. At the same time, in the HCV-infected cell cultures cytopathogenic
phenomena which affected 30—40% of the monolayer developed already by the 4™ day,
and by the 7™ day, as a rule, all the HCV-infected cells died. The preparation has dis-
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agai nst the cytodestructive action of herpes sinplex
virus (HSV-1), taken in the _dose of 100 TCD50 48
hours after the infection of - the cell cultures.
During the same period of 20 tine in the contro

fected cel uItu s whic ot. un one
plaed FENEOASTYiEY P df feictBB bt HL OG0 P Bers Aeoted with the
prq?‘ﬁht'xcﬁl 308&urBlafteLthe TR GO, Ghe bRA# BN bhd mMaximum antiviral
|l erene derivatives Wi th various amno acids - are
actifipy ehehrdnzinisteyed almlét@ntqnsbywvﬁltthe rarus:sihectirustiteis\in cultures of

SRR 2 0oL Y A i o i
YRR o S glatEnt poLapeL AR L

( SPEvVEffedtrof aniribitwng knhvibitios el protifratjat dsﬁlgmbbntla&tiroallm of epithelial

of hepatitis C virus belopging to genotype | b, i
humagecagriaemasHerzpBy therpgtion gﬂﬁx i CosTP Ay b e established.

o) t
TESLUATON SERIBLSAE e LR RSEY AL By 50 10
pg/mh (tnoet pitohodkened adt t100 pgienl) nihdntsl tha . forrhaticabd i nﬂm'holayer of Hep2

resul ts have shown that 30 the preparatjon . in
Caﬂ%"ér?@{%%t"?’laﬁli‘ giydre apstlegt ipnef pf@/lﬂﬁu%wnﬁb% HERGiE “activity. Inhibiting

of @gﬁ&%h‘ﬁoﬂr@ %ﬁh%&%/bx? %rre%)ég) cg the Hl})t urﬁgecr foft¥nafiOf rate, by a

time, in nf ect
smatlgt w&tﬁagqltomlnsphsampms a:omtauming aﬁef pepadticd; 40dbefa reduction of

t he nonol aye | ope y.the 4t a
the grOpROT 7RG %&Vl‘?%@‘e’&“} 3? qcﬂ @bnevdr wﬁlggk%ﬁlf&ép the absence
of agb?&gsxs Iﬂ@uo‘%ﬁ RAGAT i1 Lerlnhﬁ‘élcg'o? tﬂé‘- - plipi ?en'SDN‘A /L mentatlon is not

alsoint case cted
recanded HOrEdtSE‘dDU\t\IOn lofithe solpble paidatiérobragd rﬂdiNAsfoatan andich‘eve of the

i.pfectign. Ho th t h [

pos§f(bl -SRI pporifien S AER S RSHMG T t ancous! y
W tﬁha}rhﬁce‘(ltléélsread}hﬁ)rﬁis r3fShd bfe?ﬁﬁitlbﬂs Sf"l:&ﬂf)&ﬁld@fof fofthufa (I) can
cells | owered preparation

be mm%@s atdoaugw\ésmjfooogl ot paraetets) admiBis@atyn lfmelme thkesspy or pre-
5 6) . .
veno BE R R RefiB S e I R B b AT i angfdes is in-

dicdt&i. nocul ated cells of epithelial human carci noma
Hep2 by the action of the clainmed conpounds has been
estHis! ¢aspraginds Freumixedowitly gprvgintionsfl pharmaceutical carriers and used in

the %@JA gg? %Qi{%@ﬂe rﬁuﬁﬁ(?srltg 18s o tgnen{gse 18@% q 1'}13%@5510ns etc. The

pronoun
conipokitibhs SOmbﬁmﬁg) rcﬁﬁipb@ﬁ‘dsocff fanﬁ@laqu)aycﬁftalﬁfapbleﬁanat@ly 0.1—90% by
cancer_ cel |l s, may be a reflect ion of

weights preferablyoh 5rrﬂé>‘Vmeowlgh*a@€ Ry pEVE CHARQNInG; Ffae CanPPWédS of the
preRRCESSH L7 SOMARBCSSY e RRURL P e o comen

tionpl abwtdisc i phaampéeallpricadpiablg chitery rstipailaits @nd ,audiidry agents.
F a reduction of . the anmpunt of nucleic acids
Such iphpignaceutical SORRQULigRsesANdIs RIoARted 1the Frrmeat sapyules or tablets for

oralitlﬁ A3&1€ ?{f:p%ﬁati%ﬂg PJrQEjeétlér{édUgﬁA%PUﬁgﬁfes LG oral use as capsules

1 uence e preparation agnent ati on
and rnahleti $ha evopatédchns ace preparsd ncdowdingno afetlidde vﬁdblykklnewand the field
of preparlng p%armaceutlcaln%rmuﬁgbgsate{ngethg)]; ngar}]l contain microcrystalline cellu-
lose, starch to provide mass, magnesium stearate and lactose and/or other excipients, bind-
ers, expansion agents, disintegrators, diluents and lubricants, known in this field. Solutions

for injections can be formed in accordance with the known methods, using non-toxic, par-
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possibility of Fas-dependent apoptosis, was detected
(Exanpl e 7). Pharnmaceuti cal ready forrrs of the
preparati ons of conpounds of 1% ormul a (1) can be
prepared as a dosage formfor oral or parenteral

i ni tion for the therapy venti on, of

a nistr or
ent GG PP o e IR O RIS 4 BAS TR &1 PRncgiol, water, Ringer's
sohAfdhi Eﬁio‘illﬁrgo‘iut?dﬁdo@g)ﬁhgﬂkﬁl%nﬁé Tn"ect3P: dihl&%h%qon e form of sup-
conpounds” are m xe convent i onaj arnmaceut | cal
posttamiesi seck camgosigents dan betprepdred by nﬁxmgbhedlelg_vmﬂp_am E@s] amount of
a nifgﬁé’a%htg%&'g@f%gs{u? gﬁegégo&@ggegfsgg&ggggg&' QL Esterd OF polyethylene
glydd¥, 'ih%{t ard 401ids A0 hdihal Q@rﬂf)&éiu?&t edu‘{ n%ltlan%%@cﬁééol\)@qhgﬂé rectal cav-
preferably 0.5-10% by wei ght of an active conpound
ity Wﬁethﬁ(ﬁr‘p@mﬂd@eéﬁxamlelez5 present invention can be

el REOE cootas RTEISRE FisteoRhe SRR s by fIVE, BV,
HCWC qeetmb| iafeeabhd 6fs§ase§tbbfrﬂéhﬁ@tvﬁtlﬁfiﬂarﬁﬁéédticﬁﬂy a@@@ﬁme doses of

Such pharmaceuti cal conpositrons can be produced
compegndophfasmutsad} id exsTied outabﬁfeﬁmgfssverabmmses:§enu1&’gleously and in-

Voh‘?’etsevrg{)@u% frrvi?sg Ige ﬂ%g:o rﬁgs}gag%g uls{e haggtg ' onﬁ(‘d\iv% gha?glﬁe trFaaB}e& g accompa-
nied B IQ@She k0ES effcet pd @cﬂlﬁﬁlwerﬁfgqﬁé Ptdp@rdtion/ "By BSlSicing the anti-
wi dely known in the field 30 of preparing.
oxigsmhPraRation iof he qrepmemasnissisnfearions: Reganiwy inoxicaiqn is characteris-
tic 5? tﬁE (38{1%5 %?%J)ﬁl@% 5P cg:n‘oln@ ?r?d 1s511e%§é) leie {0& fiocd ét%@lt%‘?‘?he disease.
um stearate an act ose and/ or

Calaﬂ@ﬂeﬂldatat IsaveBhown tkitsdosspepiends on thgerdes of 0.1—250 or 2500 mg/day
di si né Sgr ators, diluents ?nd | ubricants, known in

Canttﬁivée taeating o5 Pryisating gf thegbexe-inshicatedhepnséigns, ﬁa@adosages be-

e 22 GRS SRAGE A ichlE PrU B0l of g aamii-

tionsfot emht}sa;rtlal]mfpmmrmayl vyl and byiB- @ptmhetdadldrge minbez; of factors, in-

o B v B Pl B bl S REh e o acon, e

age Dffhe Beﬁsn& %& %édy%b'éigh QBRI ﬂﬂy%él &ﬁau% psreﬁpgrpe AnB¥ime of ad-
mxing the drug w tR an equal "amount of

mmnﬁcblmtlon,rnateaif ehigimstonpdmgtconbirphions (Foaopde %)Jt ter,

RN AT D TR -

imnAMY duttSs OAMﬁ-lhfécttlﬁeage%?st 3k vaddnes! fhyva‘ﬂohf' cBHﬁnQﬁHﬂs with any
rel ease (Exanple 8). The proposed conpounds can

phatsasgutien] fornadationy infiendseslsfes thedteetrdertty HI VE, HSV, HCV.
Treating infectious diseases by acting with
pharmaceutical Iy acceptable doses of conpounds of
formula (1) is c@®dfPseriptiod beale M vERYEr al Viruses
simul taneously and in 10 vol ves various virus
replication stagers. It has been shovvn t hat the
tr N, 1 L e Y. the SLI.
of ?@gn?t %hog& f‘g ?rgx%\ f! S?Cﬁlé[% Sraepa p ne-pg )}’d mo ﬁ%pl’ﬂlc acid re-
corddieora NIEOQETUAW AFAR mF@ NRO f[Rtsbé‘ttﬂﬁMl E@Aﬁﬁﬁh MICOLET EZ
i nfections. Organismintoxication is characteris- tic
OMYYIC398weaptiUs¥A0f some viral infections and is

r es}ﬂg.”i' bl thd ﬁut%%ﬁ‘tYél'Eyy 0P§0(ﬁlﬂﬁ smtSoqat%ﬁerene-polyamino-caproic
acid by IR spectrometry techniques with the aid of NICOLET EZ OMNIC software, USA

-

<

(the presence of a fullerene core);,
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Cal cul at ed data have shown that dosage |evels on the
order of 0.1-250 or 2500 ng/ggy 15 can be used for
treating or preventing of the~above-i ndicated
conditions, oral dosages be- ing 2-5 tines higher. A

artic r | evel ,of S s and.the fre cy of dru )
Dan i 217 goningy e BSERTE o SPElurE ralh 6 b e yaiho-caproi
acid /b IR dpectéepgbgtcRAniguésak AR VTR NeEOLaat BZ OMINIC software, USA
cluding the activity of the chosen conpound, its

(arptpoeapodir ecidhabi | ity and time of action, the age of

Ezgﬁg Fg(aitz’icﬁe‘ll?n&%seﬁp,%elt@ glg%r{ﬁgﬂg‘p}%gﬁ]%ﬁg{an%%ﬁ%%?ﬂgw Afisgfium salt of
fulletdrR-ily hindicaplolioBeid Hed6rde@ i thea NTOUL KX AV EAR)320-FT.IR" IR

The conpounds of formula (1) can be used together
spegirometsrHeP A yith W@@LEE%M, NIG sefimaraodBAat or s.

ANt ig- j nf Y v, ' i.n.vari ous :
A AL BB B g REGHIGR 4 BT e f odiom st o
fullerdnequbdyhnhias-chp@id raddt fiElrenedfolRirhiab-HieF s iaeidsOne@drded on the
the Draw ngs Fi % 1. shows a spectrum of sodium salt
NIGOLET [AV AR Gi2hdrh . Bagpeittorader USA ik SBGORF I EZ OMNIC
SO(“H}'%@A? AVATAR 320-FT.IR" IR spectroneter, USA with
EZ OWIC software, USA; 30 Fig. 2.1 confirms
t heFputShehiotvis ¢h¢ TLEF of cstipsungalof ferfimula (I). There are shown three spots

with D Gae® i § A7 £ SRFBEL £ W vendne PodyAm AR Saproic acid
(AGRA 5, AMR AT age0es of iha Iltliﬁb%l%r %&?ﬂﬁ%ﬁ&) are ﬁdigétgd), for%sodium salt

confirnms the authenticity of s m sal t
of fulleteneqrodyamoiny-duiyne- aad(ABA) acRd BY.4R fopecdinmnsiitr yf fullerene-

t echni gues..w t.h ai d, of ET EZ OYNI C sof t war e,
PO%%RIHO%%J}%&%W G40 erﬂ’,ff %E%S%ergﬁf‘owy}%w RS r a
andrabgahBivs ke RRREScOSr SRPIuRds of fo?‘fhmag(g) ) §%Efc)tsglféthe§c processes

full erene-pol yam no-caproi ¢ acid, recor
in anpubOEEDT lymphopirsteRDhvETan R1ls liffects@ edthr dFeL, eluring)9A hauutsh There are
. NI S%EITtEZ OWNI C soﬁft re, USA; Fig. 4 shows the IR
Presied PR LAPL Y RHSnds of sanpl es of sodium
a) faloh-iffectelWultgfegne- pol yam no- caproi ¢ and
ful | erene-pol yam no-butyric acids, recorded on the

b) ofi BEY erinfexiedraftus20- FT. 1R' IR spectroneter, USA with

- ; software, . USA, Fi g. hows th
o 0 SR TG4 S O, RS S 9 Wiy, BB 5 e
poly&thRe-&PRJiS acit) nhth&EonceRtrSfon & 17dg/nfl; 47 for sanples
of sodiumsalt of fullerene-pol yam no-caproic acid
d) ¢fAON-15nfepedcells wallfhQ@reparbtien inthb eosceofratiymaiegg/anl,
z%rei.n icteﬁ), for sodiumsalt of )
€) gt popdnisaied 5613, mthe presercyal shepreparptiganin the ppncentyation of 10 pg/ml,

f) JFRITVS AT &b Wil tnl Bl‘elpg{a?igg in the concentration of 10 pg/ml,

Fig. 7 illustrates comparative action of the compounds of formula (I) (fullerene)
and acyclovir: protection of VERO cells (A) and M21 cells (B) from the cytopathic action
of herpes virus type 1. The results obtained for sodium salt of fullerene-polyamino-caproic
acid in concentrations of 10, 50, 100 pg/ml are used,

Fig. 8 shows a membrane form (a) and a soluble form (b) of Fas-antigen with so-
dium salt of fullerene-polyamino-caproic acid in concentrations of 10, 50, 100 pg/ml act-

ing on an reinoculated culture of human epithelial carcinoma cells Hep 2.
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15 pol yam no-octanoic acid (AOA) - Rf= 0.82,
fullerene remained at the start. Fig. 6 shows the

i nfluence of conpounds of f dr'nul a (1) on biosynthetic
processes in a culture of |ynphoblastoid human cells
infected wifh H V1, durin 6 hours. There are
presented ol &Best Framples o Cyrymesnutithe Inventign

non-i nfected culture; 20 b) of H V-1-infected
culture; c) of non-infected cells in the presence of
t hel‘?mpbrlaﬁymlheiis ddhammtestic obforheitdrap@amels of formula (I).

th trati 0
o0 AR e bR SR BT Sk e varor
the kr@luhﬁ% fqam:so@ bl p&asstfm Yalt bgérmnocsamfefacmm th@ﬁ 8CGh8R ratio with
I's in the presence of the preparation in

PEQ; @rﬂﬁéﬁd r'Hhe teactioh mixtyye nd mainpndd fophat lepsy-4i lm‘ues:atethe temperatu;re of

oS SUPSERLICARD o B OTGEI BART oe cr
D mppe T s Ll g ot IR 0 o

8% ﬁlﬁér%‘kaﬂs acifh ®Haé 0; and ioga th ey dissaleing yp. 1N sadiem hydroxide,
pH ?%S}F'hé 2 e cp t5351| ggf’ithe rrocﬁl%g Zliq% ﬁltérg% of ﬂcl:% ‘ﬁakgrh erllg{eingh s

e- -caproic’ acl

of A 060 bij ba'l;ElDof ﬁgllefdneai disstsiesll in30IukhE . 168g §f1}%"v§ss§1m salt of ami-
menbrane form (a) and a sol uble form (b)
nobytysic A61d FehdQue 1o PESI-50 afn iglpgucsd into the solutlon Then the procedure

s P ELSPEEAIAE AP0 586 0, SOUSRT L floe
of Therse hlbelniytolﬁﬂllménmﬂmf g iaricaivies isHepe Rin TableThe
Sy SiLeCeerl Pdiien Sob Dy o
of f{)ﬁﬁlmt' &Itﬂe ofsacgd %?to%@éi)%! SJ(HLII ﬁ?@lg %axg{etflﬁogft Y24 disk with

in o- | 'or obenzene
KBy ﬂoarthlsqjurlﬁﬁé}laﬁg od gk pnehanmrﬂyndmadi prdphreﬂmh rvesapixed én a mortar

acid inthe 1:1 nole ratio with ded. The
with by-me G spectiometrigally Ryrgpfpssium b £ £ ap@?@ﬂt MyKtyG Fras compacted
at a pleshll€ of e¥REI AL o) 5ARfs Wi th stirring. The sol vent

is renoved and the precipitate is dried till the odor
of The PeBramseHphe axbsainetheansepeoasndsoridad ani dNICOLET "AVATAR

203 P o AR M % B B ppyar, s St

pardhhet&e! Mebangtibn). 9.chiN; Behatm-hygicaxidRity; flgd I'39-9—0400-6"'@m1, sam-
yield: 5.6 g of ghe product, 224%in terfrs of the

pling fiasHenay |1e‘%2é9n@n ATh@@pqcyunaW@h teshtefludyl eoregnting she H,O/CO; line

T SRR LI AT T,

oftherurmnbtaeldsqhwmqne syhifieRistiiére Pég@dure is continued
as descri bed above. The vyiel d: 5403 150% i n terns of

t hd'or grefrning |the presenceins tho puiid 4¢ig and felldrers ntde sirimed com-
pou&is, teSmdfb4 %?Eﬁb\ﬁea%tlhg s;Lelc?rEl Was emp-[gybeld Suitt subs equent treatment of the

results with the aid of the NICOLET EZ OMNIC software, USA (Figs. 2.1, 2.2). The co-
incidence of the patterns of the IR spectra and absorption bands of the samples of sodium
salt of fullerene-polyamino-caproic acid and of fullerene-polyamino-caproic acid obtained
by different syntheses was higher than 80%. (The numbers of the syntheses are shown in
Fig. 3). The coincidence of the patterns for fullerene-polyamino-butyric and fullerene-
polyamino-caproic acids are essentially lower (Fig. 4).

Example 3. TLC . Separating compounds of formula (I) by TLC technique
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15 Exanple 2. Spectronetric investigation in the IR
spectral region of conpounds _of forrmula (1) in the
formof acid or of their sodiimsalts was carried out
inadisk with KBr. Fort this purpose 1 ng of the
prel.imnarjl ried preparagion m xed in a portar
Wt st 9T igS 0t SRR, OB (46 SOXRRY: o4 Sodiam salts of
fulleREIpER aftfth-E4Ro T AdidlT 6 ARrene! bbby &Y & full -
oF gbssﬁolcnwﬁﬁ?or 2-5 nin.rzoqgﬁﬁ'spectlﬁ%%ﬁfﬁﬁg(ﬁih erene
polymiadfeethnsameidinwmaster with titbecbnoenteatih GOIL kp/thA\BATIARne is dissolved
. . 320-FT.IR" IR spectroneter, USA with NICOLET EZ OWI C
in tQlyeRSar e, USA. Spectral paraneters: resol ution,. 4
cl; - i.cql MRV - . ;
can® B[ TEke) of €8 sofltihy e gbtillo (HERABRNELbE 2 10x15 om
Silifo ledir @tlatographicrdate iwith 4 e nid@Ghick2agerne (Fig. 1).
Concurrently under the sane conditions the IR

absbgplasrs dped i1 thegir foy 1P apign shegrijacedsnigra ehpanberividh a mixture

of S?g‘jr?ﬂfsrér{néﬁlgl Lbﬁréztegg . QY Q@él#oq Wt rﬁﬁ%?%jjlg%i glﬁgﬁlatographed by the

resence of the anino ac
ascéndlidgeteelndqie) When itk dionedf scimentpbangsissed dtwute Bodfrei the starting
. sybtracting spectra was enpl oyed w.th subseguent
tiney Phe 3t it TeBTO Ve drom e Gharabe a0 drise msihg 2t oF A TREL.OCL ET
EZ fYdL : = hJ8§. = :
i nci deng%&gylﬁg?patbj' t§ gi' g’sﬁl’o? '4t7 ﬁaééf(h&gg%nc%h}tﬁ gﬁxﬁatogram. 047 for
fulleres@pplynomdscapisic aicid, et 7sfambillEsenzt pe pathmon @Byrsahdid,ofnd 0.82 for

ful | erene-pol yanm.no-.caproi ¢ acid and of )
fullprgne-Bp BB Py aRin Al Gieae Semangbitdhesart (g
di e edr 3388iRe BRSconsht BF seégmt&lpgamcg@%e_r E%B%aﬁHﬂber s

of the syntheses are shown in
coi Adedenbrioofoft sodiypatsale ofifullaene-polyamino-caproic acid in water with

full erene- pol ] ho-butyric and full erene-
the ﬁ%‘ﬁ‘?ﬁﬁ?t?%l-‘gfoa%mlsé’é‘?%g re essentially lower (Fig.
4? 5R%§1%H.9é Soldtiors-&re Qéisagdlﬁg)nlg %}pﬂfﬁﬂgg‘afp%ic fagdeﬁzggA) with the

y TLC technique 15 Test sol utions conmpou

0.09fg/Mmdr(6) and D)0 1arggmp (ppcadentaftioandi um sal t s of
ful | erene-pol yam no- cagr oi c_acid, of
1

f ul 10l B Higd Pl asiterd solutign prd B nbobengh seferenre sqletien are applied to

1.N0- [ e M ter wth the .
TN AR S p———
t ol TienslateSs dfed in(thQ a§f) fobf 0 e, HRmtpl&RUUhiod éhagitRr with a mixture
applied to the starting line of a 10x15 c¢cm Sil uf ol
of sgfeaive i kP15 O&Vealbphal - ava0er 121244 W hraragiegraplue by the as-
r i -
cendin sEctu: bfen, e 25 B Solh Bl b Phsfed abqiPiffin the staring
linepthezdate is redfifved lfionhtle chaitdteind dried ih.thg aidfisk 20 min.. then in a dry-
r.omat ogr aphed by t he ndj ng.techni que. Wen the

ing F7biRE 25 TEEPERNS OR Y3 PROXSIPTaKLIHN. Tde coplaaie fusprayed with a

. 0.2%’{235 kiBH of éﬁlg?@gxg ir} %&?{ﬁf&! alié 1 gtlrlé gfg%r(fﬂnﬂq_g{ﬂehlﬁ?a d{)éing cabinet

er an e air
at awgrhper&fureof0fr&R,9500 100°Mfo4 B mine f ound on t he

chr togram 0.47 for . o\ .
&rlr?he cgnromatogram of the test solution, in addition to the main spots, the pres-

ree spo

ence of a pink-colored spot is permissible, which does not exceed in the size and color in-
tensity the spot on the chromatogram of the reference solution (not over 5% or 1%, respec-
tively).

The preparation of the 0.25% solution of ninhydrin. 0.25 g of ninhydrin is placed
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ful | erene- pol yam no-caproic acid 0.47 for

ful |l erene-pol yam no-butyric and 0.82 for

ful | erene-pol yam no-oct anoi ¢ aC| d full erene renai ned
at the start (Fig. 5). TLC. For assessing t he content

into> ao @(i P@ﬁ‘?eglfl{] glcgdﬁébg% glgs \b%]r R0Ra a} éc%{]one 816 Vo‘iume is brought to the

markUinl 8t 8€ T 6AMIARhE@AMR fFes RS lepatedMdl @ke. Wi th  the
concentration of 1 g/m is prépared. Reference

sol Kxdmple 4r Assgstieg dke gotivital astivity odriongoapdoot famnua (I) on a

R Y NG

10 CelfREASHI4EA BLEARE [yEAHHILIRIdIR CEIPN -4 8fert tiseO0The cell were
the starting line of a 10x15.,cm Sil uf ol

cultaatashin: » Gragsmitation af 8.OniH19'18° gells fam tr @RRPMIeIMO igdium with

opl ir . for.
10/? ﬁf‘%ﬁgﬁ% g%ngﬁogm A me:lota entai in &hg g}a"%lmr Eh%ﬁﬁk; [was determined
frora kigeodtddr of aAP4ialotidalof trypad Blue( 2: 2: 1) and

chr omat ogr aphed by the as- cendi ng techni que. Wen

t heVWS@mAs)tth,sﬂW@n@fsmethp as‘slad)fawabtl 2930 from fheamollettéon of hu-
S the i ved f chanb
marE B A5l i, R Tha i IR E RV R e R 058 Reademy of
Mediogl Seahicegwasluséd. t enperature of 95-100C for 10 min.
The cooled plate is sprayed with a 0.25% sol ution of

ni ARVt azidotiyatidinkprogpfeddby HlaxadVelicompe dSrent Biritain) was used as
a drying cabinet at a tenperature of from 95
pOSﬁng?Blb)tE?lfor 5 mn. On the chromatogram of the test

sol métemnmatndn afightivirah a¢tovityh Fheeimiviab h&ivifyhss fhe Qﬁeparatlons was
ence pi nk-cql ored spot is perm ssible, which
invespgate 8{1 et o impheblatioid cafluine rpbqstm R4-cgll platasThe virus dose

was! ll?)% BEDBL, ?’5@0/& R&uER h‘?cg thet aﬁtuE | Vel]%;]i;:isub%eél at 37°C in an

sol ution (not over 5% o r espec- i _
atmmpdapm\atth 60 60, tahe8%. lﬁﬁfﬁfdsp |dut1hg) 35—t daysnbiyidhé Monfkn? 5f account-

o e ok P 28 e 08 el g
VH@H&HQB@ c%t@ phthR acliBh kﬁﬁﬂﬁl:tgé '&El?gult%&e%ﬁﬂkgkf rifflamt Hlléjvel in the

fresh prepared for sessin
Cultwﬂmdbﬁllmamnomzlymant agdppounds of formula (1) on a

Fi VRl e O ETRIR BB eg Vs L i B oae ofth prepa-

ratidi{sb&iuMl s M‘Fﬁﬂlef&% 370 JyBfinG: ?H{Pa}‘iﬁﬁ edCl(ﬁ Wty ﬂ%’%‘nﬂggkﬁleaﬁ) In these

concentration of 0, 10 s In
condeditkationscthe aytotdxiic aclib%affthepl’epgmtlslebm fheldMls &/agnopdletected (Tab le

t bi | t f th I det er m ned
3). FRSemCHrtion Si Tos PraPishion Wt bR Bren Gkt anaioyih disappearance

of tﬁé ViHESH thé\SulbRE nRAHIT %k9§ {)Iébé k‘f%ﬂlﬁg) ﬁlfi@feﬂt Ofhemes of administer-
H V- 1899A from the coll I on

ing therpuersdaicnchasm dpen strud@ds{Tables VAramzlskZ) Itl llastbet:mtshaomi that neither
amlr\l{)cggrocl’chdd ﬁgrs ﬁﬁé?"[‘églggf Hgveosfuch HIV-inhibitory effect.

The influence of the compounds of formula (I) on the biosynthetic processes in the

culture of HIV-1-linfected lymphocytes was studied by the electrophoresis of proteins and
nucleic acids in 12.5% PAAG with silver nitrate staining. After cultivation the cells were
precipitated by centrifugation and placed into a solution containing Tris, pH 8.0, EDTA,
Triton X305, PMSF. The results were assessed from changes of the protein-nucleic pro-

files in the starting culture, virus-infected and in the presence of the preparation in concen-
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Medi cal Sciences, was used. Retrovir (azidothym din)
produced by G axowellcone (Great Britain) was used as
positive control. Determ nation of antiviral

activi ty The Antiviral activity of the preparati ons

i nvestigated on a nodel of | ynphobl astoid
trat@@ﬁ |0§1 O angl %%ttg/énlzmdemﬂ%u ot Bon-infected palls andsd 1, WAlgie/ml un-

der\%gt?% %aﬁggﬁg eatc‘%@#@lrl?ﬁ# an &mg 06ﬁer e \'J'Mh;e hcg!)/cf égs

at Offw huttedhné ydaivating: 5soﬂllﬂﬁy&h’$l bf fhnéreﬁ@ﬁel%nﬁﬁo butyric and
accounliy i.ng the results. The actjvity of
fullgriergrap tremine- P aEiancie Gk ALICTRBAA ke ApBTA .asﬁv@r witherespect to
ir et ) I
e e S e A
cul Exameplel i dAksessingntino etivirah activignaf ysm;souﬂ%lsldf formula (I) on a

rotectio e ce fromthe vjrus, CPA
mO%t 1 of ﬁ@na%ﬂ%teéfu Hes %é%%canr%mrbﬁloe%%k@m s&? G%ERO) and of hu-
of 1 g/m (Table
mar z;&hbﬁaeﬁb%oﬂ%ty gwcﬂgtvgghgfeg@@t fo BSY).

In these the cytotoxic action of
t heCqllse Bamatulotedanltuive of dlftisanigrsemobnkieyt kidhedcdlEay BRO) and of

I L IO T S,

stitdth %f CViidoW; [’(%Qdﬂrﬁﬂ@c@&@ﬁy Bf M&hc(aT@@ Bedd) we%](ﬁe?ir fthe investiga-

schemes of "adm ni ster- ing the preparation have been
tionst udi ed (Tables 7.1 and 7.2). It has been shown that

ek ARroreRiSy BrPope Tries ot h VIS celis was used

mﬂmﬁpéw{gdﬁo@f for rrul a (1) on the biosynthetic
processes in the culture of H V- 1-1infected

| ypRbegY@devipasgs gsqgioﬁsev@sm;vem@r@l ectrophoresi s of

d dgyin. 12,

G TOE R L BHSIRY adbomre bt ot o o utlrene.

pol}\w‘rﬁlﬁo-@&}ﬁ@i&‘i&@t\ﬁ& iAo 8@deih toaRhtrafoRt bagad obd %/n%n into the
solution containing Tris, pH 8.0, EDTA, Triton X305

cultprggpediTiveot mavinfestadesells as Hwssagt cﬁfrmnmqimgesnatfom Relays follow-
t el n-nucl ei files i tartln e, . .
wp G R SRt e 1010 seleshofoRhog o af 4 gyestgated
subdtinggencen 17 trations of 1, 10 and 100 ~tg/m under
action on non-infected ceIIs and of 1, 10 ~tg/nml un-
derTIKdIrP@ﬁtlYmefFﬂCVOf Wd@t,rné@llt effullereagmohgngao-saprpis acid in concen-

tratl{)Fg: gf [11%)6* %e’gpol ﬁvga%‘ Eﬁ.}c@cﬁ 1'&;;/021;11& roaucm saltal'I[§Tr1<31“§"c§ir21t1on 30 and 60

minfiték laGeeihe- 1ﬁféhb’ﬁﬁ‘ d’th@@ﬁlﬁﬁ'&' GitReh ISt §he iﬂ?éc@in%edé)se of the virus
| ower antiviral activity with respect to

of 1@@ rigPedThe ebtained r@ubmbamhywm tha-tbeprepaatiaes provided full protec-

o0, g% AR BT A JFSOLLIA e e e

infet € O tHead eBldcutiirdsU T $hi rertbd bE ME BHIBRDuFRD K@Mrd‘lhﬂfé@béd cultures
cells (VERO and of hu- man enbryo fibroblasts (M2

whigh hagl mpt padgsgene ths aqEon of the compounds being tested, 100% death of the

cells was observed. In the presence of PEG and aminocaproic acid in concentrations of

from 10™* M to 10 M protection of the cells from HSV was not observed.

The compounds of formula (I), depending on the amino acid radical, have different
antiviral activity with respect to HSV-1 (Table 10).

Example 6. Assessing the antiviral activity of the compounds of formula (I) on

an experimental model of HSV-induced infection in cell cultures.
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Cells. Reinocul ated cultures of African green nonkey
ki dney cells (VERO and of 10 human enbryo
fibroblasts (M2 1) obtai ned-$rom the coll ection of
tissues at lvanovskii In- stitute of Virol ogy,
Russi an Ac f Medjcal .Sci ences, were used in
i nv W@f%?rﬁtweowegw%@ege%?tﬁeégo ifeppidtis Givirys bel@g)g\@g to geno-
typd 'leTﬁ@kt?alﬁgvasrlgﬁhﬂeﬁ fﬁo?ﬂ' tﬂenbl o8] bSa Y&RaIY ?ﬁgent siffering from
the investigation. T acyclovir was use
chrpis iviralleepating Coidehnﬁe:tas oppiatio € difust ﬂefecglwdmcs of HSV equal to 10
Cct é@? P reparatian (sodiumsalt of fullerene-
TCRAt 2204l wals ed 1 edﬁ“’ 8349 r oduced i n
con )
PR vt ARSH W %Q{Qlea%?lect eg lziﬁo?{lts atfﬂ%ﬁn&xgtﬁg Inst1t¥te of Virol

culture ne umo non-i1n

ogmﬁmedmyAcadem;mmﬁMemcaBSaﬂmcssfol | ow- up of the
i nv stl d .cul tures has not veal ed

cyt GHEY ?8 feineculated BArCHre TRYP i G545 4GPEY) highly sensitive to
the ?)Hﬁh% b&NE §stion'bre }Eﬂpto%%ﬁéﬂeﬁ&{lf"ﬁ%ﬁamc%iggginz TRE&S) Wire employed.

| €r ene- pol yam no-caproic acid in ¢ - trations
Thesé calt@res WEramsedsh thedbrnlof wasnesdaydinetolaparof cells, grown in 24-cell

nt r.od 30 and 60 nut
Pl SR R RIS PV PP 0,50 s of reca
calff seh8f Withhddasm &f%ﬁtaﬁnﬁe Jﬂdsanuai‘oné@ 0bGafl). The
obt ai ned results have shown that the preparations

pr okietdéenting] the pesiduat ifectiqusmess fof YRROr e thavsame bir¢ bE porcine em-
C structive action of HSV- 14 8 hours
bry%hdgfycﬁléségpﬁséc‘ﬁso% f the cell cultures. In this
perDgetraft dingions!JfoMe YRepdratitnt-L Glodiuid 88k st ﬁl@lleielﬂéﬁ%)olyammo-
whi ch had not undergone the action of the conpounds

capm-;w ragldtesfrenl lq(bg%r@letmdrﬂowrer phdhe oediugn WAS votve @sadeh. the experi-
r.es

f PE id
N XX (T TN S —

in V@floﬁd"'&)rfééhtkﬁufné Rt RSP c@INcu@nﬁ%@ ray el mé’?@leﬂ_tl"tff infection and in 24
ounds of fornula (1), depending on the amno acid

houm éhe infigpfien aiflr kapetitis Cantus wnithg cellini2diae)l plastie culture plates.

tr ﬁ: aen?“law 1Pél yél%e{ ﬁ\éll-gteﬁce 1@%%63 lgﬁ%geﬁln"g@ ol ?Sng?scts"r‘ifﬁpg'ith HSV was

studidd o@the BNddFer tiEinfaationrodel of HSV-i nduced
infection in cell cultures. 18 In our work we used

cyt Bgadsieganing the rasiqualiinfespions eqtiyity of HYY, tsamplegi ofgthe culture
fluill Qv € Qa]%e?l ﬂ'?lgl ntggg)?até tcEﬁ’ﬂ ??}'/’ssﬁjte?tt 9 t1f65 ?IEH]E IE)‘? tl?é 9n%ictcd cells

serum o patien erin romec

witly ttegprefreetadn dridstit€ated o eHel SHE@ cels cdﬂﬁﬁred Mhe (ﬁlf\ttﬂidiﬁ act1v1ty of HSV
I nfective doses of HSV equal . to TCD of , 50/ 20
Wawl(%n (¥R AoeRHnf frony H@é@ﬁulﬁa@f t&ﬁatloe om%le. Gvéstday a’i’tﬁieb #he infection,

B3 e S ABLDE L UBBRY K o i
Mefidi fonmek. for calculating the titer of the Hepatitis C virus.

The obtained results have shown that the preparation in a concentration of up to
100 pg/ml does not have cytotoxic properties for the SPEV cell cultures (Table 11).

The preparation in the concentration of 100 pg/ml provided 100% viability of the
HSV-infected cells on the 7 day after the infection (Table 12). Under the same conditions

Reaferonum induced also 100% survival of the cells.
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Cul tures of reinocul ated porcine enbryo kidney cells
(SPEV), highly sensitive to he pat hogeni c action of
HSV, obtained from "Narva" dogg'rpany (Russia) were

enpl oyed. These cultures were used in the formof a

L 1 .10
o1 24f T R taB, el nsPispd e i Ehe 4o 1uFCDsolcel
cﬁ@ﬁhtﬁ@ééhﬁ%&ﬁgm%é Whid%mdctdaetal 40%altfthe ?f{dﬁmu)%lt Heveloged already

di.t1on of glutanm ne and antibiotics
by thlet4r alaynand hyethe §sidapads a mieell |t1amHS¥smf®tedt dedls vhadus
t he

B (SR I LHE R o M

werROgdai §athtth®prdpdtdtihenehdieb ¥ael fHe- infeeti6RAPHOWEVACHHR preparation
from 100 .xg/m and | ower on the medi um 199 were used

has,maglmlgmegm@mal agtvity w};egradgtlmgtyrqqlgplmh]éamnus ly iwithl the virus: the virus
titefasc’ﬁm't}{é tSl‘Eg“ celp&l&rrgspl%(v%}édo@ 7 t4:1§ @ @p &reﬁ (tgllh\é\@%ﬁ%/atlon of 100

i'n"various concent
ng/6elahd gylgto,lrge;ﬁ 5gtugtlrhp(’[r§grgergt). of inf ectl on and in 24
hours after the infection with hepatitis C virus on
t heExmnple ﬁlt-loﬂwncploefihﬂ corgpadunds of fdratudas (I) Bhehe proliferation of

.viapilit t he SP cul t i nfected and
reinfsPleghecl BhmEn Y igEereisim HsfiZed on the 7th day
af t Br odrhsphriingfits v luseQr 1 @8} ellfird o gadshge 1£$efUdells — reinocu-
|nfect|ous activity of HSV, sanples of the culture
lated) cgllgiofpyraan epidiglialcaraingraa.pl at e ceI I s three days
aft r QﬁIE ct IIs
or egféer %{Eﬁi gfrl] rrgegi E)nt%{neg 91— ceI |angé\4]|0%1ﬁ§' L%%A FBS (fetal

boviieesdrfng CThe sllipp@iitﬁng\/hiemuﬁi widS\DMMnééﬂi@ Wvithd @ouble kit of amino
account fromthe results of titration on the 6-7th

am@faaydaﬁaem& estitamans T apfibioticsyih bivorpd xqafHmserum

cyt r :
app?tga% Qﬁ@ gﬁ%éngpth%é)ﬁ%??ﬁé}rnw glgfeo\(f)(r?g 8‘1% & PLgSessss in the cell

cultubeot iteasxanipld besddapatkalt b flﬂlehﬁnéqmlyaﬁhﬁo-‘abpr@ld‘k&ﬂd has shown that
resul ts have shown that the faratlon in a

the preRagAtiondn ithmstydied sopeentrations, Qfg %SO@@ésloletg/méo@lsed pronounced
1nhf(f)}[ﬁqgﬂt 6’1’%{1%}95]%%1{05%% ﬁe 2 tc@l?s h?vfﬁg J)f st tlH uence Jyas most pro-

preparation In the concen
nouhO&l @i tHe seventh deg atlBe Yondeaktbliod ¥f 100 figyenl: t:ﬁ@re ap eared discontinui-
HSV-infected cells on the 7th day after the |n ection
ties ity gl moyglyyer gnd dhrere Weresmamy eddhepingjasmesateRiathe colunmmedium.

|n ed also 100% sur vi f the I'ls
PR Aoy L TR (g B R R i (o G Yol of he me-
a < -
it B B ol et ae R fop R AR UTRRAR IAfTer electropho
resialof pmd«syms ys tdraied bt iddR, S% RA Ay vshﬂhd(ﬂrhlmlﬁi SNBSS a
rul e, the HSV-infected cells died. The
pr e/SaF%{CPSH Harhgdmw i RPieg} Prgﬁiqswwbavrgsd P thepgscond day and
mo& AR Emii@My Ve e akR da ?%’t lt1§: stadit8 BndenfiadliGH ¥¢ e Frifiration as
preparati on 24 hours after the I nfection. However,
cormpaeeqowapanoatrob M hih ean hamdmmvamf javiedatticacini thetrmnwﬂee rmf cells be-

tere I mul t.aneousl he virus:_.the vi
cause (r)? mil%ltlon SF the mitotic activity 3 CWlllS in the presence of tIlC preparatlon On the

7™ day of the action of the preparation a reduction in the number of DNA compared with
control was observed. Checking for the presence of DNA fragmentation has shown its ab-
sence, 1.e., apoptosis manifestations were not detected.

For establishing the influence of the preparation on intracellular biosynthetic proc-

esses, we have analyzed the synthesis and maturing in the Hep 2 cells of Fas-antigen
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titers in the SPEV cell cultures lowered by 7.4 | g at
the preparation concentration of 100 g/m and by 3.0
lg at 50 g/l (Table 13). Ex%\(?rpl e 7. The influence of
the conpounds of formula (1) on the proliferation of

rei nocul ated cells of hu ithelial carcin
mequp gas-"rlwg% IS &XBEPLOFERIPEHE ﬂsee@g%a 1 pf proeramngedy iea&}f of cells —
andtit 'Elﬁﬂ e?ﬂsFﬁll o forfs| 1H%éinbljaﬁé E&nng%%%?nn Oluble form. It has

uman epithelial carcinoma. The growt
beancahpwmrtbat iDVEMpreseyicatod thanereparanon tieot oomrsire8idriRGon of the alter-

f et al vine seru The, suppor.ti.ng. medi um was
natfSceRRHLRURE FAS ROEETADBDVE ke Doge Bibftye qha it henseof the prepa-
rat%htoﬁ'fh@%loﬁyﬂhb‘ﬁ@ d&@ssé‘s ﬁf'Hblp bQ&kil§8n ﬁé&eﬁqs@ﬁg ALY, however, re-

serum Studying the influence of the preparation on

consmctmn@sgmcﬁmeuqf thyr sesbiesof Fastda@em@nt apapidsiziare absent (Fig. 8).

t heexa sodi

i FEPRIE §oR) srblHE a] Botoe® fems Ascoreing i thaayentiopethe follow-
m.Hbﬁﬁﬂﬁ@ﬁmQﬂepﬂm&ﬁajstudled concentrations of 10, 50

and 100 g/ m caused pronounced inhibition of the

pr oRpstak %}tﬂp@ﬁthfes;-ﬁp forelatien of wehiedf femprisss comeppunds of formula

O oS R AETePAR S B & AR BOYDFER S Brasd BB gt o 2 0re

lypaplstiobhdenui - ti es | n t he rmnol ayer and there were
mané cell conglonerates in the culture nedium The
PRSjdas

- fRpeEnfs\fdormelh (he- §ilates Li0me, | wsuaHe 5900 200 me,
L r t at ed
stallrch\ég’ gggst?lgte ?%gﬁdggg n %un-{p@quﬁ%h lf()c‘r fglﬁ)%l? tIHe c%f)étﬂ%
el esmnno:lmforn@sctsormfcoprpoi&elca&pmﬁisaﬁrfbnﬁwlaqgt_t 0.1 to 1.0% of the
12 5% with Kuma staining. 25 A reduction in
volupg, vfma@% % %ﬁwf( lﬁflﬁlkﬂrﬂepm Bl Rtasrin GBleidge?0 s tWhter for in-
Jecﬁ&}fso td dﬁwd nost dramatically on the seventh day
e studi ed concentrations of the preparation as
conﬁmmple/@th control. This can be indi catlve of a

red ion.in the nunber of cells be- cause
i nhf@% PRIEbF ORE 1 {611 candier Fiv\s B3t rssiel}s%ﬁrp%vwaﬁ Pgparations. Stage

3ARFaReACS iRl Aﬁﬁlspﬁ(ﬁga\'if%t sPIblisKXY. tEre Wire dqi%%o&fd E%megalovn’us

action of the preparation a reduction In thhe nunb
CMY) ibftationnip@necbunsd, kaBiidiesinbf tie starsatoplseimxenid of the urinary tracts,

Checki for the esence of fragnentati on has.. .
herRfTiiPl s Felfpsingslisse. COBComitags livsases™ ChiAnic aWE neRritis, relapsing
bac‘%i‘fa@ dhedni€l 8ERE#IEC w'f_tﬁ']o@%}%lwah&lf"m iR bbl6RaRkis data: the

t he preparat| on on intracellular biosynthetic proc-

nurakerend RNMA ihplasmarial 0@ copdeséiphitheires tited mmnhongtes is equal to

08 B -5 Bl T 850, AR SRR hv-t e

patidgtdluifeeed!tb be treafRapt @S ite CFreﬁdi‘ﬁldd ofCRB uﬁ)élnﬁbn | Thel Eatment was
forne: in nmenbrane formand in soluble form It has

carpjedputdn 8eFpretee With thpdolisvang achedale: tméirptr@p@that—l agiministering the

f the alter
pre#ngl}gﬁgn @‘?8{(‘1&:‘2 a"ltgis an]‘[i(%rgrgenb& 1not {APLoly gmﬁbm tﬁa If%rg% Io(/ %O mg rectal
supPbsitoiies, MsipieRierydveiyndydi@idg 3 months.
Male patient V, born in 1980. Stage 3A of HIV infection since August 2003 was

established. Spread herpetic infection with lesion of the genitalia, inguinal and gluteal ar-
eas. Candidiasis of the stomatopharinx. Latent course of CMV infection. Concomitant dis-
eases: Integrative form of chronic hepatitis B. The initial laboratory data: the number of
RNA in plasma is 140000 copies/ml, the virus titer in lymphocytes is equal to 1:4, the
quantity of T4-lymphocytes is 163 mm’, the T-index is equal to 0.6, the total quantity of



5 ration on the biosynthetic processes in Hep 2 cells
on the transcripton |evel; however, re- constructions
i ndi cative of the feaS|b|I|t% of Fas- dependent
apoptosis are absent (Fig. 8). Exanple 8. As

exampl es of dggage forns acc rdin he invention,
tymphaciigy Fla31 Ry Moipdraenenat %ﬁt@oa«ﬁ Gt U gpkes it possible
to &%&PQ%bhaﬁh?ﬁ ’abBHte hfeocﬁgeak@t"gwpmenmmt&%@fd BESreated with the

conpounds o ornu ng, usua
preparaor? Of thg, invgmtipo. W/&cﬁtmpntospgd @mreecgblycoo laccaadahce pmth)the follow-

.2 | ypophi l i c base. ounds. of
ingiscfrqies 20, ¥ PRl subBosTaues misy HLES Ay SOF PUpPoBkhivg, day during 3
moﬁﬁlgrm &.ﬁa 8f ﬁle *éﬁhichl%ﬁl}fs&%ﬁﬁé phtfentd e pPAEAYed HETABIE 8.
for filling the capsulé. Solutions for injections
conph¢ e efdhporapdration of drenmiention)show anl improve®@sioih the condition
qu} t ? vol une, usually 0.5% sodiumchloride, 850 g;
8?3.?5%nwchloride, 30 ng. Water for in- jections, up
to 100 m. Exanple 9 Male patient A born in 1981,
earlier did not receive antiviral preparations. Stage
3A of disease since August 2003 was establi shed.
There were di agnosed: cytonegal ovirus 20 CWwW)
infection, |atent course, candidiasis of the
st omat ophari nx and of the urinary tracts, herpes
si npl ex, relapsing course. Concomtant diseases:
chroni c pyel onephritis, relapsing bacterial, chronic
hepatitis Cwth lowreplication. The initia
| aboratory anal ysis data: the nunber of RNA in
pl asma is 120000 copies/m, the virus titer in
| ynphocytes is equal to 1:8, the quantity of
T4-1 ynphocytes is 59 mB, the presence of antibodies
to HHV-1. The 25 patient volunteered to be treated
with the preparation of the invention. The treatnent
was carried out in accordance with the follow ng
schedul e: the first nonth - adm nistering the
preparation (sodiumsalty of
full erene-pol yam no-caproic acid) in the formof 20
ng rectal suppositories, 1 suppository every day
during 3 nonths. Male patient V, born in 1980. Stage
3A of HV infection since August 2003 was 30
establ i shed. Spread herpetic infection with I esion of
the genitalia, inguinal and gluteal ar- eas.
Candi di asi s of the stomatopharinx. Latent course of
CW infection. Concomtant dis- eases: Integrative
formof chronic hepatitis B. The initial |aboratory
data: the nunber of RNA in plasma is 140000
copies/m, the virus titer in |ynphocytes is equal to
1:4, the quantity of T4-1ynphocytes is 163 nm®B, the
T-index is equal to 0.6, the total quantity of 21
| ynphocytes is 0.53xl 0-6/M, the presence of
anti bodies to H V-1, which nakes it possible
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to draw a concl usi on about the di sease.
vol unteered to be treated vvlth the preparation of
the invention. The treatnment*4vas carried out in

The pati ent

accordance with the follow ing schedule: 20 ng
rectal suppositories every three days, one

sup Ftlory a day during 3 S nonths. The data of the
clini cal

anal ys§o‘iul§l¥ity:<£ﬁ=uﬂé}kh@£}{c§1tsa&&1 f1€ ented in

Table 14. The use o preparation o e invention

Comspamwsl an i nprovenent in the c(Snwentson of t he
Patlent“. 22 Table-1 Solubililtyv—of Hl erene—and—it
derivatives ConpoundSol vents \)&i‘té’i’(}l Slagfafo| |ubplmgne | o-
aceticDi chloro- aci dbenzene Full ereng Yes|Yes Dichloro-
Ful | er ene- pol yam no-caproi c aci dNoYesNoNo Sodi um sal|t
of fullerene-polyani no-caproi cYesYesNadid aci|d Sodi umbenzene

onlf o

‘F III I QI’ ono nr\| AWiEal
A I I A 3

cVac Nal
T I TNOT

acid

Falleyengy

A\ A | AT 110
M P4

salt of fullerene-poly

hut vri ~Vi
N yl LI |

no-Y

eNoesNoN

acTO

bYCS

Yes

T R s

act |
Sodiuth s&lt efifed lorng qrolyamineoamo | &sd W [ Nes especNot o No

.(Puman i mmunodeficiency virus|(H V-1)| on a nodel of

4¢1G ynphobl as- toid cells (5th day) Expgrinental condi-
SodfiA Rkt bF Hlfenks VegelTs CPE/lSNETYTT 4,

© % tionsl rr]1 53 ?83%“&6@% ont [ Tc}qe 915668g§ﬁ russl%] No
acicont r ol 35188100 0. 2567100050

Sodium salt of fullerene-polyamino- Yes Yes No No

octanoic acid

Table 2

Investigation of antiviral activity of sodium salt of fullerene-polyamino-caproic
acid with respect to human immunodeficiency virus (HIV-1) on a model of lymphoblas-
toid cells (5™ day)

Experimental condi- Viability of cells, % | Number of cells in | CPE/syncytia, %
tions 1 ml x 1000
Cell control - 89 1566 0
Virus control 35 188 100

0.25 67 1000 50
Preparation, 0.5 71 1299 25
pg/ml 1.0 79 1466 0

10 87 1633 0
100 89 1500 0

Note: ~ is non-infected cell control

™ is virus control — 100 TCAs5g




Preparation, 0.571129925 g/ m 1. 07914660 108716330

1008915000 10 Note: * is non-jnfected cell control **

is virus control - 100 TOMK§§3 Tabl e 3 Investigation

of the cytotoxicity of sodiumsalt of

f ul e%lgr}e- pol yam no-caproic salt on a nodel of human

| ynmph®6l°ast oi d cel |'s Experinental conditionsViability

of .0 r i - . .

contr ol BSHERU e crRioRElY S 58 i 4L ARt Rebamino-peproi sa
on aoedehdfduinea lgmphoblastordaiellTabl e 4 | nvesti gati on of

Feermghtal g

virus on a nodel

cel | cultures Exper| consh -

Viability of cells| %\unber of cells in 1
CPECsWaontrola, % tipons, g/ m M3 x 1000 Cel | 966
€ont+-01-93136060 Virus—eont+o+-6<<360100—Ret+ovi+9212000
Rrgpa@iian. 190iHgMbn- | nf ect ed c¥11 control| ** is vi PG8

——controt - 100 TCASO Table 5 15 tnvestigationof —the
activity of the preparations with respect to human
5 I MmiNowe- ib noh-ameyted icelisorarola nodel of cell cultures
by i mmunoenzymati c anal ysis (6th day)
Table 4
Investigation of the activity of the reference preparation "Retrovir" (0.3 pg/ml)

with respect to human immunodeficiency virus on a model of cell cultures

Experimental condi- | Viability of cells, % | Number of cells in 1 CPE/syncytia, %
tions, pg/ml ml x 1000
Cell control * 93 1300 0
Virus control 6 <<300 100
Retrovir 92 1200 0
10
Note: ~ is non-infected cell control
™ is virus control — 100 TCAs
Table 5
15 Investigation of the activity of the preparations with respect to human immunode-

ficiency virus on a model of cell cultures by immunoenzymatic analysis (6™ day)

Preparation Concentration, pg/ml Optical density
Cell control — 0.073
Virus control — 1.583
Retrovir 03 0.055
Sodium salt of fullerene- 0.5 2.147
polyamino-caproic acid 1.0 0.165
10 0.074

Note: values > 0.086 are positive for HIV



Preparati onConcentration, g/m Optical density Cell
control -0.073 Virus control 1. 583 Retrovir0. 30.055
Sodi um salt of fullerene-0. §24 147 pol yam no-caproic
aci d1.00.165 100.074 Note: values > 0.086 are
positive for H'V 24 Table 6 Investigation of the
act 'ﬂ‘,l?lf’)ﬁ of PEGwth respect to human

' m"MQ@s‘il Eﬁé‘rﬂ SPEY a¥iivitSof I%‘G@v1M@elcﬁ§oe}gﬁdgnlﬁl\ifﬁlgﬂgd%Iﬁ%1§ncy virus

(6t eri ment aI Toxi ci tyH
on fomowrd%ﬂl@flﬁmeatﬁﬁdw of Nunber of CPE syncytl a,

nnnnnn allc | o Ol | o

%
conch-++onsceHs Egl —S—X—€e1+S—7€er1+S

Expeggrmtal 03/ m - cel PXIEHRt r ol 961500--0 Vir u&ﬁV'mfeCtlon

cda@ition9! 1- ¢2pARYEPU Refmbel Bf VPAATSAGSSE L ORuRIEEr of | CPE/syncytia,
10- 3MP546048433100 PEG, 10 Mp7<300 7<3()0100 5 Tabl
7.1 Antilvi eells, &ctijvi teelisfx sodi wellsalot of cells x %
full erene-pol yam no aci d, dependi ngs t he
schene of introdudi ngﬂFﬂ’é reparati on, qg /Hﬁd of
CelneBmid1 T Yphodd astdi d qehhs W th respect to H V-1 0
Experingental condi|-Viability] of cells, |%\unber of
Virge¢dngrol nCPE/ syncyt|i a, % 42 <300 100
PEG, 10* M 92 499 47 366 100
PEG, 10° M 95 460 48 433 100
PEG, 10° M 57 <300 47 <300 100
Table 7.1

Antiviral activity of sodium salt of fullerene-polyamino-caproic acid, depending on the
scheme of introducing the preparation,

on a model of human lymphoblastoid cells with respect to HIV-1

Experimental condi- | Viability of cells, % | Number of cells in CPE/syncytia, %

tions 1 ml x 1000
Cell control ~ 96 1100 0
Virus control 38 <300 100

Preparation, 2 hrs 96 1100 0
before infecting

Preparation + virus 94 1100 0
simultaneously

Preparation, 1 hr 92 1100 0

after infecting




tionsl M X 1000 Cell control 9611000 Virus
control 38<300100 Preparati 0%92 hrs9611000 before
i nfecting Preparation + vir 411000 si mul t aneously
Preparation, 1 hr9211000 after infecting 25 Table 7.2
t7| viral activity of sodiumsalt of
Tahlg 72 ene- pol yam no- caproi ¢ acid, depending on vari -
Ant%ISal §€t|i‘ﬁf§'i§f s@ﬁluhma!ltoéﬂﬁll&gné B@ly%ﬁf?)aéa? iAcANd eﬁ&ﬁ%lon vari-
human astoid cells, espect 't
ous Exlfmmsmf nmtacbr%@pxgsthc piapsiating 6in dwseldﬁyluwndympmtﬂ@dtmd cells,
i+ 2 pg]\& unber CPE/ syncyti a, Vi abi | it yCPE/ syncyti a,
Wi 1?:8?15?% ,of cells+of cells,+ %103% m 12345678

ExpGﬁiﬂenf-‘aq)mES@be'é I| peNaheZo000910 theshepki re expert - 8™ day
ment Vi nus cont ol DuringNo32400+404+ fhe entire
coadisions - | ment Pr ¢paffzfi onybbility g No@328 () CPE4Syntytid, i Viakility | CPE/syncytia,
entire experi- went, | cells, | of cells + of cells, +
% x 10° %
ml
1 2 3 4 5 6 7 8
Cell control | During No o1 2500 0 91 0
the entire
experi-
ment
Virus control | During No 32 400 +4 0 4+
the entire
experi-
ment
Preparation, | During No 83 2300 0 84 0
lug/ml the entire
experi-
ment
Preparation, | During No 91 2500 0 88 0
10 pg/ml | the entire
experi-
ment
Preparation, 1 hr Yes 83 2000 0.5+ 64 1.5+
Tpug/ml
Preparation, 2 hrs Yes 84 2300 0 91 0
10 pg/ml
1 2 3 4 5 6 7 8
Preparation, 2 hrs Yes 88 1700 0.5+ 79 1+




Preparati on, Duri ngNo9125000880 10 g/mthe entire

experi -

ment

g/m Preparation,2 hrsYes84
12345678 Preparation, 2 hrsYes8817000. 5+791+ 26 1 g/ m

Pr anar at i on
LELE AT COT UII’

Preparation, 1l hrYes8320000. 5+641.5+ 1

00910 10 i.g/m

Prenaratiaon
+-epafati+6h;

bM@ﬁﬂsYesS?ZlOOO.1+89O.§:VIV57H1 Preparation, 24
i R R TRttt DRSS
10l@A36000890 10 g/ m cont act
Preparation, 24 hrs Yes 87 2100 0.1+ 89 0.5+
Tpg/ml
Preparation, 24 hrs Yes 92 2300 0 o1 0
10 pg/ml
Preparation, | 2 hrs of No 87 2200 0 87 0
1ug/ml contact
Preparation, | 2 hrs of No 89 2600 0 89 0
10 pg/ml contact
Preparation, | 2 hrs of Yes 69 1700 2.5+ 17 3.5+
1pg/ml contact
Preparation, | 2 hrs of Yes 74 1500 1.75+ 35 3.0+
10 pg/ml contact




Preparati on,
1.tg/ m cont act

Preparation, 2

2 hrs of Yes6917002.5+173. 5+

hi s of

Yes7415001. 75+353. 0+ 10 p. g/%ﬂ contact 27 Table 8
I nvestigation of the cytotoxicity of the preparations

of fullerene derivatives on a npdel

of hunman

I yrrEﬁ'b‘ﬁlsast oid cells with respect to H V-1

CERA R ALY B kb tgAlaies o

modad loff S éythhoblds08d tlsO8ithkespBAT6 HBU7D60

I\f'\l\?(')ll:{'\Q’)1 l:{'\ f"gl !

control OE2EN

l: Tahl e O Anfl\ll

r al

Preﬁ%rtaf"\)f?t) of full ereneQPé‘F‘r’I\F%%lPQae%/% a m)del of human
| ynphoblrastord——Tgld s wthTespect %ﬂ
Experi mgntal condi- Concentration of t’he \/ ability of
cell's, YOREiEWNSYt | Bumbert 6fONS MrighafRasfl OMNu@bsd of
cells, % cells x cells, % cells x
10%/ml 10°/ml
ABA’ 76 150 79 60
AOA™ 79 150 82 150
Cell control 95 250 — —

Table 9

Antiviral activity of fullerene derivatives on a model of human lymphoblastoid

cells with respect to HIV-1

Experimental condi- Concentration of the | Viability of cells, % | CPE/syncytia, %
tions preparation, pg/ml

Cell control 0 87 0

Virus control 0 42 100

ABA 0.1 52 25
0.5 65 15
1.0 71 10
10.0 72 0

AOA™ 0.1 50 25
0.5 53 25
1.0 57 25
10.0 60 0

AOA — sodium salt of fullerene-polyamino-octanoic acid

ABA — sodium salt of fullerene-polyamino-butyric acid
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Cell control 0870 Virus control 042100 ABA*0. 15225
0.56515 1.07110 10. 0720 AOAO, 15025 0.55325 1.05725
10.0600 10 AQA - sodi um sal t<%f

ful | erene-pol yam no-octanoic acid ABA - sodium salt

I nv%é“

f ul [:Re8(aLER OF MR Yl%

Af rican green non

icActP

ney c€

er ene- pol yam no-butyric acid 28 Table 10
|on of the anti-herpetic activity of

|of g{ller&iél detivGti®ds on a model of

mﬂﬁM@pﬁAﬁumu@ﬁuma&mﬁwa&mbwyc@&gﬁé@R6b protection from

f": \ll rut\ /\D/\/\D n 1n nQQ 2. 10 QR 2212 2
Prepg 0100 50, CISSTO RonT - 043807 RIOG TG BOmE yEws, %
HSV-1, 10 T(Iﬁ%#ﬁﬁ 5 * Substance contact time with
cells: A- 24 s, B - 48 hrd Table 11 QItotoxm
ABpr operties of| sodiumsalt of | A" B
ful | erene- pol yapi-no-caproic—acid with re- spect
the cul ture df9teinocul ated pé&ine enbryo kléﬁéy
celI's (SPEV) o0 333 333
25.0 100 100
50.0 100 100
AOA 1.0 3313 100
10.0 100 100
Virus: HSV-1, 10 TCDsy/ml

" Substance contact time with cells: A — 24 hrs,

Table 11

B — 48 hrs

Cytotoxic properties of sodium salt of fullerene-polyamino-caproic acid with re-

spect to the culture of reinoculated porcine embryo kidney cells (SPEV)

Cell culture

preparation during 48 hours (in pg)

Percentage of died cells on exposure with different concentrations of the

100

50

25

12.5

6.25

SPEV 0

0

0 0

0




Cel |

di fferent concentrations of t
hours (in g) 100502512.56. 25"
Viability of HSV-infected of SPEV cell
nce of sodiumsalt of

- pol yam no-caproic acid on the 7th day after

fu THERE!

cul turePercentage of died cells on exposure with
he preparation during 48
SPEVO0000 10 29 Table 12
cultures in

I nfe@bilig o SHIWE B EE bESPERARI @EiIteres W m§ Gre3BEé (ﬁ%bhﬁlm salt of
preparation in g/

I nt roduci ngConcentratio
fullétrn@e p@lerp@n@oeﬂpr@p agigtangd

hq@%gaz@ﬁ

=8 15 cusg At

thel0o frofent—of 9 24—hotrs166566000
Schempg f i}r);er Tg%%q ?%UEVIW%Eq tiviral activity of
mtr&ﬁféi ) €8hdenRluidHlfRE BREaPRLY AT PR Caprore acrd.
stué#g on a nodel ?ﬂﬁb -|n?g% ed SPEV cel |
the pigpba-ur e@oxﬁocheme of Titers of hepatitis Cvirus (Ilg TCD
" 50/ 20 & I al nred A Sanrnl est ﬂl/on on | o ||r\| nﬂf hn
o day f%Pfter [ n?qsctl ng t prepa- ]é'o%centraqg%n of
At thi€ Pr arion 44 pgt m gationCargTot 0 0
100502512. 56. 25| At t he2.|16. 29. 39.|59. 79. 5 nonent of
momerftedt|i ng 24 hours3. 08. 59.59.99.09.1 after| in-
infecting
24 hours 100 50 0 0 0 0
after in-
fecting
Table 13

Antiviral activity of sodium salt of fullerene-polyamino-caproic acid, studied on a

model of HSV-infected SPEV cell cultures

Scheme of | Titers of hepatitis C virus (Ig TCD 50/20 pl) in medium samples taken on
introducing | the 3™ day after infecting
the prepa- | Concentration of the preparation in pg/ml
ration Control

100 50 25 12.5 6.25
At the 2.1 6.2 9.3 9.5 9.7 9.5
moment of
infecting
24 hours 3.0 8.5 9.5 9.9 9.0 9.1
after in-

fecting




fecting 30 Table 14 Investigation of the bl ood

sanpl es of the H V-1-infect
preparati on Sanpl eDat e
titer*RNA, | ynphocytes, | ynphocyt es,
ABef or e81, 200, 00059630. 9 treatnment After
4554550. 8 month After 2243, 0002342191. 1

t he

Pat

127'12“6“386

Fi

patients treated wth
usPCR, T4- T8- T-i ndex
copi es/ M mBmni

MO N REstBhEIGH o ABEhIFHIAARLAQYR 1R 1PV DY felPRddl faBiknts treated with the

BBef o

re

140, 0001632570.

treatnment After

PTCHaI@SIBO 0005814641 3 nonth After 223, 5003293291 0

b tef—312— 0063254016 et e Nate value
S PBAR 1 o FE | LHCR of JoWbre that | GPvec: Sase] T
cre (b ooyl 10 bt | lapsandd) Bl
char act Erijegl ! n,\t, ’r]zjt L(I:)})‘llegé‘?]prlrsms a wat =rnnsol PEIne

Pati Utn‘gr apgfogéfbrl r%cgom?m) C 6) a“nu KA T
treatment
After 1 2 72,000 355 455 0.8
month
After 2 2 43,000 234 219 1.1
months
After 3 0 44,000 381 409 0.9
months

Patient B | Before 4 140,000 163 257 0.6
treatment
After 1 128 180,000 581 464 1.3
month
After 2 2 3,500 329 329 1.0
months
After 3 1 2,000 325 401 0.8
months

Note: ~ value reciprocal to the dilution of sample that gives 50% CPE (or

syncytia) in the cell culture
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where C60 is the fullerene core, NH(CH2)nC(OO" is
t he am nocar boxylic anion, Ie‘Jf] is an integer,
preferably 3 and 5, nobst pr ]erably 5, 10 n is an
integer from2 to 12, preferably from4 to 6, nost

preferably 6. 2. A nethod zog ég.e production of an
agent for inhibiting nmenb rus repro- duction,

characterized in that an amno acid in the form of
potassiumor sodiumsalt is in- troduced into an ' '
o di cAhc&gobtefmenblbstmgumbmbramfe Vmusllepmdacthm eharacterized in that it

zer cted frqom e grou eth
corftisies WAk SaOnE mni iy JoRiathoRRlid hivhs Ghe general
forfm@laecul ar vvew ght 15 of 150 to 400 and hi gher, and
al so dineth et hers of polyethylene glycols or
18- cr ownCe, [N\Hé@éz)m (Q¥OJanount of the amino acid
shoul d be r fi Mes. that of full erene and
t he synt tlslglf%se @hrﬁ?\H% T 00t Cat a t enper ature of

60- 80C. RiH( Gwm(%gel‘dtth@ﬁ{n@@zifﬁ@ﬁyliddﬂbﬂ or

i nhibiting the nmenbrane virus reproduction,
char act el 13 &q lmﬁgqrhmefeir%blﬁérﬁlﬂéﬁnmoﬁmeﬁm Saccordi ng

L?‘a? lrrglc g}& 33 Ek Fé);mg%é ¥ bﬁé %??c!r‘f Bly%f'oq& 4%&6 most preferably 6.

pha2.maaaethod @&br the rm@(ﬁichb@ f faf ragemhiob iidlibiging iBembrane virus repro-
nmenbrane virus reproducti on according to claim3,
ductinnr diaractsrized 1m Fhaf Ao aqd i thedfpEm of RotREUMEFOdRum salt is in-

trodRY %tﬁ’anc(ﬁﬁl%ﬂ gg‘oeﬂﬁenesﬁ‘qﬁlhgio'tno& ﬁlﬁ%reggjtﬁ&{ hgg%glazﬁre selected from

suppositori es. 't ng ne
the \girasupsoﬁ}aﬂyelﬂyleﬂe ondes:isa!dded epd)]yetﬂylene ghablstwith a2holecular weight

of fg&ar gg‘t :chgg @?ﬁs’glpci Q}ygﬁt%g )tfeﬁ]gé%nae:,é:lg?g’ Is gp 18-crown-6,

wh rEﬁlat'hb %ﬂlOQLh’?Siaﬁl@ScmﬁﬁW 564 sh¥ulflpd: m&%rtHﬁS(y tifdés €Rat of fullerene and

epatitis C virus
the synthesis is carried out ata temperature of 60—80°C.

3. A pharmaceutical composition for inhibiting the membrane virus reproduction,
characterized in that it contains the agent according to claim 1 in an effective amount and
pharmaceutically acceptable fillers.

4. A pharmaceutical composition for inhibiting the membrane virus reproduction
according to claim 3, characterized in that it is prepared in the form of tablets, capsules, a
solution for injections, suppositories.

5. A method for inhibiting membrane virus reproduction, characterized in that the
pharmaceutical composition according to claims 3 and 4 is used for the suppression of vi-

ruses when treating diseases caused by HIV, herpes viruses, hepatitis C virus.



