WD 98/ 03572 ANTI VI RAL LI NEAR PCLYMERS

FI ELD OF THEybYskishk ON 5 This invention relates to gpii i

agents, and in particular it relates to polyionic, especi a %}A\ﬂﬁ%‘“
pol yani oni c |inear polyners which have been found to have significant
antiviral activity, particularly against human i nrmunodefi ci ency virus
(H'V), respiratory syncytial virus F% , human influenza virus A and

B, Hepatitis B virus (HBV) and other envel oped viruses. 10 BACKGROUND CF
THE | NVENTI ON It has been establ i shed that certain sulfonated
pol ysacchari de conpounds have ANTIVIRAL LINEAR ROLYMEBS screened agai nst
H.V, however these conpounds are relatively unstable and accordingly

| arge anobunts of these conpounds are required to obtain effective antiviral
15 effects. MIBLHOOF THE INVENTION hese conpounds, including heparin and
dextran sulfate for exanpl e, are potent anticoagul ants and because of
this activity they are not particul arly suited for clinical use as

t I ts rnatj o Pat ent | i cation No.
ACT) AUBeY 80350, ¢ (Wél-‘gy;vgag%)wla% 15 GRBUIrg] BEnics o) ish DARCHIAF i Felaligo posionic,

d
bl n' o o) CSEREY BORar Tt 1 Par o fndA W HRR HAVE tREn RO PhAVE sigmigt 8Bl dpeiie
gr oups baivigppaticulailg againstbaian inmunodeficiénty Virus HEV ), rbﬁﬂM‘y%[ynéjd&Wﬁlus

thereto, particularly a sulfonic aci d-cont al ni n a carboxylic
aci d- cont ai {9 drman influenzmyiresAand Bntapatits |ngsr(%ﬂ3é0;aﬂd othey enveloped Virases.

present invention provides a new class of antiviral agents based on a
parti cul ar type of polyionic polymer having a |linear "backbone", which
have sub$0aBAICKGROUND OF THEREINVENDIONa nst H VI and H V2, RSV, HBV and
human i nfluenza virus A and B. These conpounds are well suited for
prophyl actic and therapeutic use as antiviral agents in humans. 30

It has been established that certain sulfonated polysaccharide compounds have antiviral
activity when screened against HIV, however these compounds are relatively unstable and
accordingly large amounts of these compounds are required to obtain effective antiviral

15 effects. In addition, many of these compounds, including heparin and dextran sulfate for
example, are potent anticoagulants and because of this activity they are not particularly suited

for clinical use as antiviral agents.

International Patent Application No. PCT/AU95/00350 (WO 95/34595) discloses a

20 class of antiviral compounds comprising a dendrimer such as a polyamidoamine or polylysine
dendrimer having a plurality of terminal groups, wherein at least one of the terminal groups

has an anionic- or cationic- containing moiety bonded or linked thereto, particularly a sulfonic

acid-containing, a carboxylic acid-containing or a trimethylammonium-containing moiety.

25 The present invention provides a new class of antiviral agents based on a particular
type of polyionic polymer having a linear “backbone”, which have substantial antiviral
activity against HIV1 and HIV2, RSV, HBV and human influenza virus A and B. These

compounds are well suited for prophylactic and therapeutic use as antiviral agents in hurnans.

30



SUMMARY OF THE | NVENTI ON According to the present invention,
there is Ri, ¥ gza | i near non-carbohydrate pol ynmer having a plurali t!ﬁnOf
si de chai (8 wherein at | east one of said side chain grmuﬁ"é@"

ani oni c-containing noi ety or a cationic-containing noiety bonded-or |inked
thereto, and wherein said anionic-containing 'S a neuramnic or

sialic acid- containing noiety it is nmlified in the 4- Osded R@Rcddher eof .
Particularly preferred antiviral .conpounds of th@hmmk%W| on are
ylic

| i near pol ymers having sul fonic aci d- cont ai ni ng
aci d- cont FUNIMARY OF THE ENVENPION of phosphom c

noi eties, boronic acid-containing noieties, noi eti es contalnlng
neuramnic or sialic acid nodified in the 4- p05|t|on thereof |l i nked to

si de chai n groups thereof The, conpounds of e |nvent|o are
referred to her&‘?‘%?r%gp@ Jhe Rresem | ipvention, ; here HPSP‘iOé‘ @Ll%%’d“'ta rSmpeynd

phar mageucrarrp SR et B LiGoRRin@ ol g Butglhy E’gi‘gﬁﬁﬁa“ﬁ#ﬁ* R,

met al ors at keakt ofc 6RSid side! cHairb gidups hs AnAdidnie crasitiviic-doatzAmiag idiety bonded

cal cium sal ts. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Preferred
pol yi oni c opdinked therete. accordance with the present invention are |inear

pol ymers having the general formula I: X X Xii XXIl -
[err] wher ei n:

Particularly preferred antiviral compounds of the present invention are linear polymers |
having sulfonic acid-containing moieties, carboxylic acid-containing moieties, phosphoric or

10 phosphonic acid-containing moieties, boronic acid-containing moieties, neuraminic or sialic
acid-containing moieties or moieties containing neuraminic or sialic acid modified in the 4-

or other position thereof, linked to side chain groups thereof.

The compounds of the invention are referred to herein as polyionic polymers, and this
15 term is used throughout this specification to include not only the polymers per se, but also
their pharmaceutically or veterinarily acceptable salts, for example the alkaline metal or

alkaline earth metal salts such as the sodium, potassium or calcium salts.

DETAILED DESCRIPTION OF THE INVENTION
20
Preferred polyionic polymers in accordance with the present invention are linear

polymers having the general formula I:

- PPPPPPYT
S N VNN W VNN WY S NN N

wherein:

R is a non-carbohydrate monomer unit forming a linear polymer backbone;

30 X is an optional linking group on the side chain groups of monomer units R; and



R is a non-carbohydrate nonomer unit formng a |inear polynmer backbone;

X is an omooggsszd i nki ng group on the side chain groups of pFoTAN®0MIELS R
and -3 - Ais an
ani oni c- cont ai ni ng noi ety. Thus, in accordance with the
present invention, the preferred linear_{olyners are pol yani oni c
materials formed by the conjugation of anionic noieties (A to a linear
non- 5 carbohydrate pol yner backbone (rmade up of a plurality of nononer
units R), optionally, t.hyough. linking groups (X). The resultant

pol yani oni ci$ ﬁ’é&?‘%lﬂ'%”émﬂag@“’é}'ﬁm ecul ar wei ght range distribution
- of repeating units to give a desired nedi an range of nol ecul ar wei ght
distribution. Desirably, the median range of nol ecul ar wei ght distribution

is from 1, 00Disy ih,de06rdafée withahe présent invemidn), heCprefereainadd polners are
- The nmononer unit Ris preferably amine or amde nojety, nore Kreferably an
ani no ansilyrnienie materialp Sprmed by the cpRjugation-af ApiapiscmoiehEs (A} toya) lingan gon-

oar 4ot 5 b PAF Bptenes M (RblsUE oF Y Y, ot ool RS " honpty
ani oni ¢ mitﬁt&éﬁg kP erdupak®y. 'Phé BRGithtCpSIyARoRieAintal polyRRerd lﬁa‘{réﬁﬁ tho1B&Mr

pol ymer bac either directly or via a'variety of functiona I nki ng
groups X suwe¢ighsrangatdistribution of irepeating tunjts detgives a desired medénhmnge of molecular

t hi oet hers, anj nes, . ur.eas,_thioureas, c¢arbamates and car bgnates. 20

The opti onéYelgi“rfE’F‘ﬁ’Q“BPBu Porirably e inedfan 1agec,o HQ&%P%é’(Mf‘H‘&?“%‘P yinfrpm
and the A Onj inat Vi | n al kyl chain (optionally
substi t ut edl’(aﬁ(?b ijg’ncg’egg ; ¥ger%eragﬁdf5@ol>$®t§gf§%¢§%§y, al kylthio or

pol yal kyig hi o chain (optionally substituted), or an al kenyl, mul tiple

al kenyl, al kynyl or nultiple alkynyl chain (optionally substitut ediy. X
Sui t abl e spacer DB ropeomer YR dyprederably amine op amidg moiely, mareiprgferably- an rgine)

an |t eger B Py A parbiily préteired Gonamer v &5 ndaSt Bt pPHSkclvdies
i nvention, mavingedgious Moledilsr WeRhE Falpey afe SvliRbR édnthercial JUFHAY Sighth Chnical

reactive side chain groups on the backbone of the |linear polynmer has an 30
ani oni c- orCampanyni c- cont ai ni ng noi ety coval ently bonded thereto. The side
- chai ns olf5 t he

The anionic moiety A can be linked to reactive side chain groups on the linear
polymer backbone either directly or via a variety of functional linking groups X such as, but
not limited to, esters, amides, ethers, thioethers, amines, ureas, thioureas, carbamates and
carbonates.

20 _

The optional linking group X may also act as a spacer between the polymer and the
anionic moijety A, and may consist of an alkyl chain (optionally substituted or branched), an
alkoxy, polyalkoxy, alkylthio or polyaikylthio chain (optionally substituted), or an alkenyl,
multiple alkenyl, alkynyl or multiple alkynyl chain (optionally substituted). Suitable spacer

25 chains include groups of the formula -(CH,),-Z-(CH,) ,-, wherein Z is -CH,-, -CH=CH-, -

C=C-, -O- or -S-, and n is an integer of from 1 to 15.

In accordance with the present invention, at least one, and preferably a substantial
number, of the reactive side chain groups on the backbone of the linear polymer has an

30 anionic- or cationic-containing moiety covalently bonded thereto. The side chains of the




-4 - pol ymer backbone may term nate in am no groups or other

functi onalwp9ggids¥e groups such as OH, SH, or the |ike, '
subsequently can be reacted with the anionic or cationic %@ngg‘!‘%%ere

t he side chain groups of the polynmer backbone are am ne groups, the
ani oni c- or cationic-containing noiety ngy be |inked to the polymer
backbone by a variety 5 of functional groups including am de and thiourea
| i nkages. Preferred anionic- or cationic- _ containing noieties which may

be bonded or linked to the side chain qroups of the pol yner bhackbone
‘i ncl ude sulPPbANEr bAcKRORGHMRYIEHMHPAEIN SIHRR Sroups 5’69@!‘%’ @“’éé}%?‘c’é?ﬁ?'é‘f‘hswgps such
a1 od ndsi QO it e hich EBCedicRly Caft b FeE Wit i AL Grcditdfic

aci d- cont aighiededT0 I WhérRSthe ks Bliih igtodgsdoP e ﬁmbp bickibdne hré afifiié @tdiipedthe
noi eties (including esterified phosphoric and phosphoni c aci d-containi ng
noi et i es) anicamict arrdatienicydontaining uneietyrmay be higkes fethepolymer backbone by a variety

Sui t abl e ani_qni c- and catiopic-contai ni,ng. noi eti.es which nmay be bonded, or.
nied +o Of Nnsdions) Erougs siine SPi B By PrleffFd asibogo By fidic-
| ncl ude, Dyoifinil nolHER Whict fhy b2 boRlitP bt NEkedl BURE side il ErBups bFthe Pofyritr
a positive Integet, nore particularly nis zero or an integer of froml
to 20): backbone include sulfonic acidevonjaining moieties, carboxyliceacid-containing moieties
err
[ ! (including neuraminic and sialic acid-containing moieties and modified neuraminic and sialic
acid-containing moieties), boronic acid-containing moieties, phosphoric and phosphonic acid-
10 containing moieties (including esterified phosphoric and phosphonic acid-containing moieties)

and trimethylammonium-containing moieties.

Suitable anionic- and cationic-containing moieties which may be bonded or linked to
the amino or other side chain groups of the linear polymers include, by way of example, the
15 following groups (in which n is zero or a positive integer, more particularly n is zero or an

integer of from 1 to 20):

e NH({CH}0SO5’ ——{CH,)aS0q — AKSOs 1o
———CHCH{SO;ICOOH  ~—CH{SO;)CH,CO0H  ~———ArX{CH)nS0; X =0.S.NH
-+ + +
= {CHa)n"NMe; = Ar(NMe3)n ——— Ar{CHNMe3),
0 0 0 H o}
SO;Na
N N
/\)LNX/S%N*' )k/so, 3 )l\/\( V50N )k"\coor-n
H o

SOQNa SOgNa SO;f4a



-6- [err] In addition to the above, various

neur am ni cWer9si3st2 ¢ aci d-contai ning noi eties or nmodi fi egRE dﬁmﬂmé or
sialic acid-containing noieties nay be bonded or linked to the si

chain groups in accordance with this invention. These noieties include the
various N and O-substituted derivativesy of neuramnic acid,
particularly NN and O acyl derivatives such as 5 Nacetyl, O acetyl and
N-gl ycolyl derivatives, as well as noieties in which the neuramnic

acid group is nodified, parfi@ularly by substitution in the 4-position,

wi th an am no, am do, cyano, azido guani di no group. O \+ The
‘pol yi onic polynmers of this ention e prepared by standar, 1 cal
10 met hods which are well knpwn to persofs~ekilled in this art? Suitalde

nmet hods are descri bed by aof exampP@Hin the Exanpl es bel ow

‘As previously described, the polyionic polynmers of the present invention
have been found to exh| bit sigmfjcant viral activjty, particularly
agai nst envel oped viruses. 15 Accordingly, th se pol yi oni gy pol yners are
useful in prophylactic andOt her apeu treat o;‘/v%gl i nfections,
for exanple infections by iMeand and er envetopedsyys uses

i ncluding DNA viruses such as Hepati tj,s B andi{RBNA viruses including
flaviviruses such as Hepatitis C ovi ne ViIY4t Diarrhoea Virus and
Japanese Encephalitis Virus (JEV). The pol yi oni ¢ polyners of the

present invention may al so be used in prophylactic or therapeutic 20
treat ment agai nst Hunemrind,|amenzas ¥ior us,. ,&Harkﬂ.- B,r RAkyioW: HIRgS, Corona

Vi ruses, Human Par ai nfl uenza Virus, Respi rat ory Syncytial Virus (RSV),
Vari cel I a Zoster Virus (VzVv), Human Cyt onegal ovirus (CW), Epstein Barr
Virus (EBV), Human Papilloma Virus (HPV), Adenovi ruses, Herpes Sinpl ex

szrS{J/)S (HSV) type l-and,@=dyeRserY I Us c’il&g Vagi g,yl k1= alkyl, 3 & ,om; t };? Ry alky' ayt

——ArP(=0)CR),], R=alkyl. aryl, H, Na n=1-3

——AfB(OH);], n=1-3 ~—AI{COOH), n=1-3
S S S
! i I |S|
HN TN HN N NTAN
¢'/.;l\ , ~ i N
. I
~ o s
~z \./' P PO(ONa)y
PO(OE1)(ONa) PO(ONa), PO(ONa)p
i s
o
AN _ /“\ N

HN

N
l
NaQOC ’\%coom |
B(ONa); B(ONa)2 4

.,



25 Thus, in another aspect the present invention provides a
phar maceuty 53k, Vet eri nary conposi tion for prophylacti cp@fatipREcREUL T C

antiviral treatnent of a human or non- human ani mal , which conprises a
pol yi oni ¢ polynmer as broadly descri bed above, in associ ation with at
| east one pharmaceutically or veterlnarlly acceptable carrier or diluent.
30 -8 - The
formul ati on of such conpositions is well known to persons skilled in this
field. Sui t abl e pharmaceutically acceptable carriers and/or diluents
i nclude any and all conventi onal solvents, dispersion nedia, fillers,
solid carriers, aqueous sol utions, coatlng§ anti bacteri al and
anti fungal agents,$isotonic &nd absorptlo del ayi ng agents, and the |ike.
The use of such N di a ents foruR ceutically active substances
is well known ithe art, gnd it is dgscribed, by way of exanple, in
Rem ngton's Ph eutic i ences, ~dit|on, Va Pud i PH
Conpany, Penns ia, U cept insofagas any conve h or
agent IS inc atible the activeTYi ngredi ent, usew t he
har maceuti cal osi ti ons\of r {nvention is 01 t ed.
guppl ementary act Fgg(q”ﬁ!jz ed| @R(QEQMP&EI go Eé?é%ts"’l ncor por at eg aphﬁ
conposi tions. is espeC|aII§ advant ageous to | at e
conpositions in doSage unit ﬁbrn1for ease of adm ni strati ol and

nit forma Auigd herein refersHNﬁﬁ,¢

itary dosages for the h n subjects
P edet ermi ned quantitySof active
qdd therapeutic effect in

association wt pharnaceut al carrier and/or diluent. The

specifications f dosage unit gorns of the invention are

di ctated by and dI"rPeiONs). WROIOBNENa on (BP(PB% uni que characteristics of

uniformty of dosage. Dosage
physi cal |y di scHg& i
to be treated,

i ngredi ent cal g

the active ingredient and the particul ar t herapeutic effect to be
achieved, and (b) the limtations inherent in the art of conpoundi ng 20
such an active ingredient for the particular treatnent. I n

anot her aspect, the present invention provides a nethod for prophylactic or
therapeutic treatnent of a viral infection in a human or non-hunman ani nal

whi ch conpri ses adm nistering to said human or ani mal a prophylactic- or
therapeutic-antiviral -effective 25 anmount of a polyionic polyner as broadly
descri bed above. In yet anot her aspect, this invention

provi des the use of a prophylactic- or therapeutic-



antiviral -effective anount of a polyionic polynmer as broadly described
above in twe9sm3asTer ophyl actic or therapeutic treatnent of, opcCi/aAUR0446
manuf acture of a medi canment for 30 prophylactic or therapeutic treatnent of
a viral infection in a human or non-hunman ani nal .

-9- A variety of administtétion routes are available. The
particul ar node selected wll depend, of course, upon the particul ar
condition being treated and the dosage required for t herapeutic

ef ficacy. The rimtdddidomto tie sbovey enatrions negransinitl by smﬁeabldqgonmmmgomoxeues or
practi sed usi ng any, node of adm ni stration that jis_ medicall

.accept abl dnodifiet m’%fawcm&ea icrapid-centginieg, a@settqaién@pbﬁbpedqdemehgkqﬂf tothe side
Cnacoept aBRBACH PP IR SEphRHE Wi i giont LRksEmb ek iRNde oe yacions 2y ane

rectal, tqus@iitituted derdditivks b irihinddacill! piESRARIN-Sdndoer QES?IQIei‘iva(ﬁeruch as
subcut aneous, i ntramuscul ar and i nt ravenous) routes. Formul ati ons for

oral adm rﬂscq:tat i@nacétpbandiN-glysalybderivatives, asuwbll as moietiesaipswhieh, the abiraminic
| ozenges an e Like her u in Iude i ntrat hecagl, adm |strat|on 10
directly |ai"'|%ogr FFam°?'Iﬁﬁ dparHF‘:‘)lé %V SHEeR yhthe FrROSIHOR, W ralncﬁigmea?m%r
and ballo es well known to those of ordinary skill
in the art(:;é ntr aa?@r{%:‘%g%qpq injection into targeted areas.

The corrp05|tions may conveniently be presented in unit dosage form and may
be 15 prepared by any of the nethods well known in the art of pharnmacy

Such met hods i ndieup@lyionic pplymgars ofhispinvestiony maerbacmme%Mpmrdlqhemxcal

t t
o i B B A BOSG S B a, SEPERRG S Bfies
I nti mat el bymdp&mﬁmglﬁg{elgﬁm@wgw into association with a liquid
carrier, a finely di vi ded soI | d carrier, or both, and then, if

necessary, shaping the product Corrp05| tions of the pr esent

i nvention suitaple for or n stratiqn resented as disgrete
uni 5 such_as. deeyRushidsrbel, %Bp&lgmspnf%ﬁgwe e aye been
predet er megiaih mﬁblpfséﬁﬁcﬁﬁt AMEifa? TRAVRD! - a'rﬁcﬂlhﬁqf Slﬁggﬁs d viruses.
suspension in an aqueous i quor or non: adﬁeo q suc a a syrup,
an el i Xi5r Acoordimglgnhese polyiohic polymers are u@ﬁﬁpnqnbplqﬂsctmhﬂdadmmp&nﬁc treatment
par ent er al adm ni stration convenjent]y cor‘i}irl se a_steri agueous

prepar at i 8f V@l Flf%cqi’@?q for examplsintectigns by HLY lp?’é4 YR 3}1d| @B%m\@lwe@hwmss

acoor df ng tehidifs FAPA Rt subh'sS FABRKT BRERRA |-t ubfhe HAVIVICS fu
agent s aniiephee 0 i Btayimd $ifat Dximoéd ¥ihdsCardjapahese! En&Bhﬂﬁti’sOWﬂIsl @EVYBRYThe

al so be a sterile injectable solution or suspension in a non-toxic
par ent er apblyionic polymers of the present invention may also be used in prophylactic or therapeutic

20 treatment against Human Influenza Virus A and B, Rhinoviruses, Corona Viruses, Human
Parainfluenza Virus, Respiratory Syncytial Virus (RSV), Varicella Zoster Virus (VZV),
Human Cytomegalovirus (CMV), Epstein Barr Virus (EBV), Human Papilloma Virus (HPV),
Adenoviruses, Herpes Simplex Virus (HSV) type 1 and 2, Measles Virus and Vesicular
Stomatitis Virus (VSV)

25

Thus, in another aspect the present invention provides a pharmaceutical or veterinary
composition for prophylactic or therapeutic antiviral treatment of a human or non-human
animal, which comprises a polyionic polymer as broadly described above, in association with
at least one pharmaceutically or veterinarily acceptable carrier or diluent.

30



- 10- acceptabl e diluent or solvent, for exanple as a solution in
pol.yet hyl en | vcol . Anong the accept abl e vehicles and s R may
be enployéﬁggggy ter, Ringer's solution and I sotonic sog+%ﬁ¢§%v%9?%e
solution. In addition, sterile, fixed oils are conventionally enpl oyed

as a solvent or suspending nedium For _.tghy s purpose, any bland fixed oi

may be enployed 5 including synthetic nono-or di-glycerides. In addition,
fatty acids such as oleic acid find use in the preparation of

i nj ect abl es. .Th i L r

delivery in a s}&?éﬂ?ﬁ‘é‘é}‘%&%‘%‘ éloemﬁ %%ﬁ?’#ﬁgt@lf@éé Ig%:o?fe\fé&(q:sorgr}ﬂblgéntﬁﬂi&g field.
i ntranasal SyitdMle Piarimabaltithilp Bccebfibleedfiptseandforalilubme inchide sysidrasesbneentingl
spray containing the active conponent. Q her delivery systens

can i ncl udsolsents adispetsionmedia, filetsy soljd syrriczsimquenust solutians, coatings aanidcterial
rel ease deliyvery systens are thos ich c rovide for, rel.ease.of th
ot ve. e aluRge aERhaSoRDE R AP PoD Y MEcReP i o g kP st OF such
capsul es¢ Hgia ﬁﬁ/do%n%f for pHafthaGnt a1y ﬁ&@@é&g@ﬁh&%»@ayﬂ&om fife art, and it is
e. Imted to: ( tens

avai | abl ese | ude, "but are not a) erosiona Sys
i n whi ch t Béscribéd, iy waypdecample sincRerhingronds PharviacemticabSeiences atRih Baition, Mack
di f f usi onal systens in_which the active conponent perneates at a,.

cont r ol | edPrblishingCompanya Rsansydyania, USA. Exgeptinsefar as apy rpoysatiappl m@r}v@m
del | , b e i

R TR e e e
t her apeut i gl FVes@ﬁtf @0len¥ibn is cotii@tplated. A Suppidindntarlyl 8civiey ibredients can also be

therapeutically effective anmbunt neans that anobunt necessary at | east
partly tl10 #tcorparatetidntdetbe compesitions., or to del ay the onset of, inhibit the
progressi on of, or halt altogether, the onset or progression of the
particul ar condition being treated. Such 25 amounts will depend, of course,

on the particul g jsGeptidliyoaivafiageods RAfoPfulatd SordFysitidrsYin Yosigtaunit form for ease
condition and individual “pati ent paraneters including age, physical

condi t i on, of iadmjniseratigrt and uniformity afudosape. t Pesageamit forheas used herein gefers to

well known to.those of ordinary, skill in the art and.can be addressed
wi th no. moPBYSIFRIX dissete MBI RS eHHATY drsases for the e Sublectuiode frryed ach

TS B i piapopoh iy o S Rl Ao 0S8 iBRONLL 1 e
skill in ttherspettic bffeet\in assotiatibn avithotherequired pharmaceutical carrier and/or diluent. The
specifications for the novel dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the active ingredient and the particular
therapeutic effect to be achieved, and (b) the limitations inherent in the art of compounding

20 such an active ingredient for the particular treatment.

In another aspect, the present invention provides a method for prophylactic or
therapeutic treatment of a viral infection in a human or non-human animal, which comprises
administering to said human or animal a prophylactic- or therapeutic-antiviral-effective

25 amount of a polyionic polymer as broadly described above.

In yet another aspect, this invention provides the use of a prophylactic- or therapeutic-
,antiviral-effective amount of a polyionic polymer as broadly described above in the
prophylactic or therapeutic treatment of, or in the manufacture of a medicament for

30 prophylactic or therapeutic treatment of a viral infection in a human or non-human animal.



- 11 - dose or tol erable dose nmay be adm ni stered for nedical

reasons, psywbespgsmal reasons or for virtual ly any ot her PEHAUST00446
Generally, daily oral doses of active conponent will be from about 0.01

ng/ kg per 5 day to 1000 ng/ kg per day. Small doses (0.01-1 ng) may be

adm nistered initially, followed by~®ncreasi ng doses up to about 1000
ng/ kg per day. In the event that the response in a subject is
insufficient at such doses, even higher doses (or effective higher doses by
a di fferent, AY%ﬁedyO@tEddxﬁﬁﬁttdﬁbn YQUtys &reldvalabiey Tiee parpicalae dndde sedted will
extent patient toI erance permts. Miltiple doses per day are

cont enpl at edependaof |ceuseapmmﬁwel partcuigrscandition being Sl’e@fedlmdc@ﬂpdmngﬁ requxred for

The active co onent ccor ng tg the.inventian ma 0 resented for
use I e rhRei SSRCARL ghrw&o g5 35 HUF FNSAGOR. BiaeRal NG Paalss: dp b pradsised
exanpl e, n% NaHS nioddtofo4 inistrafiBA RAN 1soaehlcmry tat!é‘eﬁiﬁle Ei&%mﬂgeﬁnffmédécﬂxat
veteri nary conposi'tions I nc e those adapted for:

adm ni st r at pwducwmerapamwlpvﬂls ofxthe act;vefmnpmemrdfehdmamﬁmsw(thom caasjng clinicajly

non- aqueous solutlons or. suspensi ons); tablets or bol uses;
powders, gr éﬁ@ﬁ@ﬁta@}e pverss; effecgs.  Such modes of admisistration foludearpl s rapials topical,

pastes for a ﬁ@%ﬂ?@?‘é}o %diekﬁﬁp u&, enté&% (e ars%ﬂ&&é@éoﬁd "Rl afddsRhiaP "and

f or exanple anus ar 0 raveno

injection, entfaveddus) Duks! | Boﬁmlaﬁmnfo@rorsusmﬂnﬁs:m;onwncmabedls@ew eRitd 8 as
by 20 intramammary injection where a suspension or solution is

i ntroduced capsulashdabledeldozenges and the likey tQiher eeutes includecintrathenal @dministration

PEP!CR1 L0l R Wl BB, BB o B0l i beton
Thr oughout EH$1%gPaE@Cdév'i&§tWé?f‘lu§’d% Ed’ﬁlogé of BFdxﬁA‘l?@itﬂfI % biare USSP SRrdpafenchymal

cont ext requi ot herw se he word "conpr or variations such as
"conpri ses” irjectiondinfy targeyéd aread.| be understood to inply the inclusion
of a stated integer or group of int egers but not the excl usion of any
other integer or group of integers. Further features of the

present inventiofpu Johﬁ%%ntﬁ:ﬂ?%a%ﬂéoxiv%ﬂﬁhﬁ? Pe prededWd th B ABL4ER form and may be
15 prepared by any of the methods well known in the art of pharmacy. Such methods include
the step of bringing the active component into association with a carrier which constitutes one
or more accessory ingredients. In general, the compositions are prepared by uniformly and
intimately bringing the active component into association with a liquid carrier, a finely
divided solid carrier, or both, and then, if necessary, shaping the product.
20 _
Compositions of the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets, tablets or lozenges, each containing a
predetermined amount of the active component, in liposomes or as a suspension in an aqueous
liquor or non-agueous liquid such as a syrup, an elixir, or an emulsion.
25
. Compaositions suitable for parenteral administration conveniently comprise a sterile
aqueous preparation of the active component which is preferably isotonic with the blood of
the recipient. This aqueous prcparation may be formulated according to known methods
using those suitable dispersing or wetting agents and suspending agents. The sterile injectable

30 preparation may aiso be a sterile injectable solution or suspension in a non-toxic parenterally-



- 12 - whi ch are included by way of illustration, not limtation of

the invengjo baoh/00448
Prepar ati &'r?%fmgydl um 4- Sul f ophenyl t hi ourea term nated Pol yl ysi nes.

Sol i d sodi um 4-sul f ophenyl i sot hi ocyanat e nonohydrate (2.55g; 1 Ompl) was
added to a solution of poly:hglysine (1 5-30K) (Sigma Chem cal
Conpany) (1 .0g) in a mxture of water (20m ) and

N. N-di mret hyl -N-al I yl am ne buffer (pH 9.5; 1 5m). The resulting 10

i nhydr | Seeepatig et or soivehf 8F e Plmete s solliontin poufiikyienc EHED] 1 Amope the
the filt ' ALerfiNIE Sl %hfaéseﬂxd Sol9EMS tRatdnay be em%loyed afeoWwater Ringbres sclutiors cahdd
resi due was redi ssolved in water and passed throu a col um

Anber | i t e jédtorie @¢dian chiaridersaintiom daraddamd stefites fm ails precrpnventionally, gmpiqyee

o' 4- ﬁmar&@bm{mlgﬂlr supeRdiag megtom. For By PHmbst 4 9o RS Al vy SosmBicdey®
white f l él_@ ég?éexénfﬁ%o-or di- 5lyceﬁdfs Insa{d@ith?‘[ IpdryPAcSROGRH a%[e% §c9§ Ifihd use

4su|f0

erm nate yl'ysines o | ecul ar
wei ght frqﬁqh@gre}aﬁﬁtﬁﬂlﬁqﬁﬁcmﬁ}&SK BRI 2967. 150- 300K BRI 2996. 20
EXAVPLE 2 Prepar ation of Sodium 3, 6-Di sul fonapt hyl t hi ourea term nated
Pol yl ysi nes. Sol i d sodium 3, 6- Di sul fonapt hyl i sot hi ocyanate
(200nmg; 0.51mmo s added t . o)
(50ng) in a ni xﬁﬁ‘? Watb‘fe M%?“"?Z@?X a?ﬁ?‘%\ﬁﬁ d u'i'atﬁ] f‘f} (h‘(n)er)l Yé%, %T‘é% %es % ¥f

(pH 9.5; inistéCteCadtive! &ﬁn;tsaﬁewﬁmm%amseﬁqsy mﬂmml tfopgrample a8 a(fihely
3 hours, en a ninhydrin test was negative. The cool ed m xture was

filter edloadisperket derdbsal apmy containing dhe activedcamepagiente a br owni sh sol i d
resi due. The solid residue was redissolved in water and 30 passed through a
colum of Anberlite IR 120(Na) and then concentrated. The crude product

Other delivery systems can include sustained release delivery systems. Preferred
sustained release delivery systems are those which can provide for release of the active
component of the invention in sustained release pellets or capsules. Many types of sustained

15 release delivery systems are available. These include, but are not limited to: (a) erosional
systems in which the active component is contained within a matrix, and (b) diffusional
systems in which the active component permeates at a controlled rate through a polymer. In
addition, a pump-based hardware delivery system can be used, some of which are adapted for
implantation.

20

The active component is administered in prophylactically or therapeutically effective
amounts. A prophylactically or therapeutically effective amount means that amount necessary
at least partly to attain the desired effect, or to delay the onset of, inhibit the progression of,
or halt altogether, the onset or progression of the particular condition being treated. Such

25 amounts will depend, of course, on the particular condition being treated, the severity of the
condition and individual patient parameters including age, physical condition, size, weight
and concurrent treatment. These factors are well known to those of ordinary skill in the art
and can be addressed with no more than routine experimentation. It is preferred generally
that a maximum dose be used, that is, the highest safe dose according to sound medical

30 judgement. It will be understood by those of ordinary skill in the art, however, that a lower



- 13 - was purified by gel filtration (Sephadex LH20; water) and

freeze dri } ve sodi um 3, 6- di sul f onapht hyl t hi oure W ARlsd
pon-L-Iysiw?lg Igi6047 as a white fluffy solid (87ng). Pk s
EXAMPLE 3 5 Preparation of poly-L-lysyl [(8-octanam do)-
5-acet am do- 3, 5- di deoxy- 2-t hi o- D -11 -

gl ycer o- a- D- gal act o- 2- nonul opyranosi doic acid][err] BRI 6150 10

Pol y-L-Lysine [err] 15 Met hyl [ (8-octanoic acid

N- hydr oxy L ni g . Ldq- . - .
acetyl -3 SUGRorteledte Bbtciinly be SAEMARLAD hr foolicht feabord: Riychological reasongior for
. Was prepawvatudily atiy dther feakdmwi ng procedure. To a sol ution of methyl

5-acetam do-4,7,8,9-tetra-O acetyl -2-S-
acetyl - 3, 5-di deoxy-2-thi o-D-gl ycero-[err]-D gal act o- 2- nonul opyr anosonat e

. (A. Hasegawa, r n 150 . J. r bo rate enm 1
11-19 1986) (1 r‘ﬁ‘f}l? ﬁggyf% &a?%réﬁ %‘{}(1" Y “(W? ?ro\%gg%@é%é{ Fug/kE _Pz"‘
8- br omogcuagm mmpmgfkgﬂpbmy. 811 HoSds (0| GIT1 k) may( BSAHinistéted! idifife FoHSwaD

stirred at 20 C for 17 hours. Solvent was renoved under vacuum 25 "and t he

resi due péytincricasingl dosgsviereto abvdug|1080engikg pemdiaiyc elncthieceven®sHtay theordsponsecin a

acid. The organi c_l ayer was washed with water, dri e(tjfeover sodi um

sul phat e, SBhiectei§tnenificicnt @y syely doges, evendugher dases {gr eifeqiiye highsr doseoby e

in ethyl : r l, AL :
i cycl ohelyEerh shotE ok BRd dorHr RS RS} B Brifloyed (e kmterd Hirient tojerance
20[ err] pefitsor Multiplodosestpeeday bre ednitémplatedaopichizve appopriatd 9seetniofévelsToR

filtrate was concentrated an 30 purified by flash chronmat ography on silica
gel el J0i pgmppumdiset hyl acetate. Fractions contain

The active component according to the invention may also be presented for use in the
form of veterinary compositions, which may be prepared, for example, by methods that are
conventional in the art. Examples of such veterinary compositions include those adapted for:

15 (a) oral administration, external application, for example drenches (e.g. agueous or non-
aqueous solutions or suspensions); tablets or boluses; powders, granules or pellets for
admixture with feed stuffs; pastes for application to the tongue;

(b) parenteral administration for example by subcutaneous, intramuscular or intravenous
injection, e.g. as a sterile solution or suspension; or (when appropriate) by

20 intramammary injection where a suspension or solution is introduced into the udder
via the teat;

© topical application, e.g. as a cream, ointment or spray applied to the skin; or

(d) intravaginally, e.g. as a pessary, cream or foam.

25 Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, or variations such as "comprises" or "comprising", will be
understood to imply the inclusion of a stated integer or group of integers but not the exclusion

of any other integer or group of integers.

30 Further features of the present invention will be apparent from the following Examples



- 14- product were conbi ned and evaporated to give a white foam 97ny.
71 % To a solution of poly-L-lysine. HBr MW 150 2ny.
) in dry M%Wﬂz sul phoxide (1m .) were added di-i soprogﬁgﬁ?;fogﬁ%ne (
15nmg. ) and nethyl [(8-octanoic acid 5 N-hydroxysuccinimde ester)
5-acetam do-4,7,8,9-tetra- O acetyl - 3, 54di-deoxy- 2-t hi o- D

gl ycero-[err]-D gal act o- 2- nonul opyranosi d)onate ( 90ng. ). The m xture was
stirred under argon at 20[err]C for 60 hours then solvent was renoved
under vacuy The. ' ' LAY timitdi red 0.5M

sol ution Oyﬂ“xg&#%ﬂcﬁ&ﬁ%& idg%s?ﬁilﬁée?hgﬁgl ﬁd(l ’%ﬁ‘é“{“rml’?%g’ﬁa% ure

stirred for 48 hours under argon at 20[err]C. The solvent was evaporated
and the residue 10 dissolved in water 1.5m&&) and stirred for 24 hours .
This sol ution was subjected to size E&AMP bn chromat ogr aphy on Sephadex
LH20 eluting with water. After |yophilisation, the product, pol y-L-1ysyl
[ (8-octanam do) - 5- acet am do-3 , 5-di deoxy-2-thi o-D-gl ycero-[err]-D gal act o-
2- nonul opYpARRThAGH 6f Ssditthi £ SulfophenpithRubesterminatd Ralylysisess 49ny. 94%
15 EXAMPLE 4 Preparation of
Sodi um 3, 5- Di car boxyphenyl t hi ourea term nated Pol yl ysi nes. 20 A

(S0m) 1"t or Splshioiiuma-sHRBEERY oo el onp BRI (e o Chndly A Jite

| sot hi ocyanat e LIy Wed: gﬂgm d?fcénﬁﬁhnqu HO$Y iGh mixtur:
sol ution adj ust géolﬁggggg}?lkqéﬁﬁggﬁ%)o il mgll?iigg‘ri%onat e. g séojl 1ut i%unx vvaes
then heated at bBwher (20mlyadéN.Nidimegeyi-N-allylantine bsfferipdl 9.5; $5ml)t Theresalting

cooled and filtered, and the filtrate concergrated to give an off-white

sol i d 230y esi dumixthpe wes herted updercaitragen aliss t £4r Byhayes: when 2 piphyfrn test was
(Sephadex LH20; water) o ' t i i to gi

3, 5-di car boxypthﬁﬂRﬁ’ﬁi Eﬁ?g%gl%%@ﬁﬁg ‘8’89 E‘E‘F&d L@ld%%/ﬁééﬁg 'cgﬁ@mtr%edf ?L%l \]geya grey
solid (7 1ng). solid residue. The solid residue was redissolved in water and passed throughleolumn

of Amberlite IR 120(Na) and then concentrated. The crude product was purified by gel
filtration (Sephadex LH20; water) and freeze dried to give sodium 4-sulfophenylthiourea
15 terminated poly-L-lysine BRI2995 as a white fluffy solid (1.25g).

B Similarly prepared were sodium 4-sulfophenylthiourea terminated polylysines of
molecular weight fraction 1-4K BRI2994, 4-15K BRI2967. 150-300K BRI2996.

20
EXAMPLE 2

Preparation of Sodium 3,6-Disulfonapthylthiourea terminated Polylysines.

25 Solid sodium 3,6-Disulfonapthylisothiocyanate (200mg; 0.51mmol) was added to a
solution of poly-L-lysine (15-30K) (50mg) in a mixture of water (2ml) and N,N-dimethyl-N-
allylamine buffer (pH 9.5; 2ml). The resulting mixture was heated under nitrogen at 53°C for

_ 3 hours, when a ninhydrin test was negative. The cooled mixture was filtered and the filtrate
concentrated to give a brownish solid residue. The solid residue was redissolved in water and

30 passed through a column of Amberlite IR 120(Na) and then concentrated. The crude product



EXAMPLE 5 Preparation of Sodi um 4-( Phosphononet hyl ) phenyl t hi our ea

t erm nat si nes. 5 Solid 4-(phosphononet hy

i sot hi ocsglnaéta}eox% 31lng; 1.0mmol) was added to a sol uti Oni’%‘f}l%%ous

pol y-L-1ysi ne. hydrobrom de (30-70K) (Signa Chem cal Conpany) (50ng) in a
1:1 m xture of pyridine/water. The pH ¢f_the m xture was adjusted to 9.5
with 1M sodi um carbonate and the solution heated overnight at 53[err]C
under nitrogen. The m xture was cool ed and filtered, and the filtrate

concentrated tq_giye a own sqlid resi . The crude product 10 wa
o T T eu e gunied by 221 Pt SratndeX LB AT, mater) s e b et iedip e SoTipm 3.6-
] (82n‘g) . . - . T lves .

br opat at i Sigulfonaphityithiourea rermingted polyLilysine BRIG047 54 bhife flufty solid (87me).

15 To a solution of poly-L-1ysine hydrobrom de (50ng., Sigm
. P2636, 30-70 kil odal tons) i n water (1om&, heated and stirred at 53
[err]C, was added 4- phosphono- oxypheBB¥AMPLE 3ot hi ocyanate (153ng) and the

pH of the m xture adjusted to 9.5-10 with I M sodi um carbonat e sol ution.
The m xture was heated and stirred at 53[err]C for 5 hours and then

filtered. 20 T 2! s an 8Uokfangsliddi- 98 eftérh IsC démﬂ,ngg X
LH20 el uti ng vmpﬁya\%\g?glr.?%y y%ru@nt&%gﬂfd%p%hse fd!t’og:;’giqll\}e t he product
as a whi t giyterore-DigalgctoR2tonulopyranosidoic acid], BRI 6150

EXAMPLE 7 25 Preparation of benzam do-4-boronic acid term nated

pol y-L-1ysine. To a solution of poly-L-1ysine hydrobrom de
(50mg., Sigma P2636, 30-70 kil odaltons) in DVBO (10m ), under an inert
at nosphere, was added 4-carboxyphenyl boronic acid N- hydr oxysucci ni m de

ester (§0ng) and 1M sBelaknly&iHonate—setuon' NBGP) [(GHel7the X xture 30
stirred at 20[err]C for 60 Db_ours. Sol vent was renoved| in vacuo and the
resi due di ssolved in I S l -

16- ! \._‘,“\oh |
- PN coor [

X= Acritig, o 5 / !

.-._\".. Vs ”S—- 1

_i AC T
y -L ]

Methyl [(8-octanoic acid N-hydroxysuccinimide ester) 5-acetamido-4,7,8,9-tetra-O-
acetyl-3,5-dideoxy-2-thio-D-glycero-a-D-galacto-2-nonulopyranosid}onate was prepared by

20 the following procedure. To a solution of methy! 5-acetamido-4,7,8,9-tetra-O-acetyl-2-S-
acetyl-3,5-dideoxy-2-thio-D-glycero-a-D-galacto-2-nonulopyranosonate (A. Hasegawa, J.
Nakamura, and M. Kiso J. Carbohydrate Chemistry, 5(1), 11-19 1986) (100mg.) in dry
dimethylformamide (Iml.) was added 8-bromooctanoic acid (4lmg.) and diethylamine
(280mg.) and the solution stirred at 20° C for 17 hours. Solvent was removed under vacuum

25 and the residue partitioned between ethyl acetate and ice cold 5% hydrochloric acid. The
organic layer was washed with water, dried over sodium sulphate, and evaporated to give a
residue (130mg.). This was dissolved in ethyl acetate (Sml.) and N-hydroxysuccinimide
(26mg.) and dicyclobexylcarbodiimide (46mg.) were added. The mixture was stirred at 20°

C for 17 bours then the white precipitate was filtered off. The filtrate was concentrated an’

30 purified by flash chromatography on silica gel eluting with ethyl acetate. Fractions contain’

e,

e
o, |



water (5m) and filtered. The clear solution was purified by gel filtration
on Sephadex LH20 eluting with water. The eluent was |yoppitiatechedsds O Ve
t he produ?¥P %883%2\hite foam 50ny. 90% 5 PETALS §
EXAVPLE 8 Test for antiviral activity. The results of
tests of activity of polyionic |linearigalyners of this invention against 10
HV 1, human and murine CW, HSV 1 and 2 and human influenza A are shown in
Tabl es 1 to 4 respectively. Table 5 shows the antiviral activity of the
compound of ; | shoratdd RAElVE 3RO foa TS 71%AbI €s & and 7
show t he %ﬂ?‘%%*:%g%ltbfn\/epﬁaoéq %%e COFYpOl‘JlndS of Exarr%l es 2 and 3,

5 Usi ng
standard test protocols, antiviral activit as an, effective
dose  (EQ er'Ftp)a selutior of @oly-Eokysing FabBr MW E’?@tg@@é‘f dﬁé%tas gy fimethy!
cells used i.n the test fromthe. i _bd1kbic acid
because W'RWé“Eé&W?‘S SFEH ?gqeg rcﬁg%qpé' ?é)[l?%&faﬁgk% g P?g&bg Hﬁ% (rad et&lé‘g ?Eﬁ &[gi(i)br]r% atind,
cel | cysofhurblybpdciihang | Jesier) dstaschinmiad-£3.8 dactto0oaty]ad Saidaiy Jithio-Bbt
conpound that” kills 50% of uninfected cells. The total antiviral
activity gigcerbe-Dxgalastsdaonslopyranosidlomatect30ms.y. The &ixiuss yas stirred under argon
Clerr]/ECerr]. . - 17-- . .
TABLE 1 at28% ifon 60 hoprs ghem solyeat waprempysdsunder vagyumy The ’°S‘d¢‘8n‘%%slu%’ olved i,
Conc.  EC gL %ﬁ&] Iyt i tRb% 146 tild fethanol ( 4ml. ) and ti#! fditire
ek o 2 HEfly prs %@%&W‘f@“ﬁdé‘ﬂ‘fﬁ 5 8 gipthanol { 4. ) and B

Pol y- | - Lygiraed #5r 3®ours under argon at 20°C. The solvent was eNapoated antl tigOsesidue
BRI 2967 HV 1I1II1B err]M 0.014 >20. §,..>1480 . .
Pol y- | 10ydisspdyed '1115pgyter (1.[5ml.)] and stirred for 24 hours . q‘hns so%utxon was s%ﬁg?p_tg&zﬁa

exclusion chromatography on Sephadex LH20 eluting with water. After lyophilisation, the

respectively, against RSV, M/ and influenza virus. 1

product,poly-L-lysyl [(8-octanamido)-5-acetamido-3,5-dideoxy-2-thio-D-glycero-a-D-galacto-

2-nonulopyranosidoic acid], was obtained as a white powder 49mg. 94%.

15
EXAMPLE 4
Preparation of Sodium 3,5-Dicarboxyphenylthiourea terminated Polylysines.
20 A solution of poly-L-lysine.hydrobromide (4-15K0 (Sigma Chemical Company)

(50mg) in water (2ml) was added to a solution of sodium 3,5-dicarboxyphenyl isothiocyanate
(305mg) in water (3ml) and the pH of the resulting solution adjusted to 9 with agueous
sodium bicarbonate. The solution was then heated at 53°C under nitrogen for 4 hours. The
solution was cooled and filtered, and the filtrate concentrated to give an off-white solid

25 residue. The crude product was purified by gel filtration (Sephadex LH20; water) and freeze
dried to give sodium 3,5-dicarboxyphenylthiourea terminated poly-L-lysine as a white fluffy
solid (71mg).



BRI 2994 HV1I1I1IB [err]M 0. 60 >62.5 >1040

Pol y- | - Lysi we{d8/038)2 Phenyl - SGBNa BRI 299%CT/Atb¥o04ké | B
[err] M 0. 005 >5.7 >1140 Pol y-1 - Lysi ne(15- 30K)

Phenyl - SG3Na BRI 2996 HV 1I1I1IB [lgr rim 0. 007 >0. 8 >114

Pol y- d- Lysi ne( 150- 300K) e Phenyl - SCGBNa

St andards AZT HV 1 111B pg/m 0.0001 1.17 15, 775 DSS000

HV 1 111B pg/m 0.0263 >250 >9,497 Dextran Sulfate TABLE 2
Activity Against Cytomegal ovirus (DaviBEXAMBLE)S in Cel| cultures.

Conpound EC(err] [err]g/m CCerr] Ganci cl ovir
Cells used ' [err]g/m

. 00
(C):,qler rl [ erl‘ﬂeﬂéﬁ:twn E@S@&%ﬁgque X é@?ﬁgﬁ@lﬁﬂemﬁmwna temﬁn?nted Poly!ysnfe}

HFF MCW Pl ague Reducti on 17.7 100 0. 5 NEF
HCW = Human Mouse) Cyt oMe

Virus. Tests i%lm&%g@!fp&;ﬁ[wﬂlmgy ]c’éP'Ih!,OCQ'FBS d:ﬂ%r;) QE‘F’E%)(WHS added toa
b bi gf;§8odr_lqcs§) qf B3R B oA 0 ) S ChemicaF debdany Boggeripn

ggg/er rl = Gyt aizmr@oppymm/mtdrormeqﬁu lof etk mmmxedmeadjﬂ;ecpai 9. 50w RNAIM RY¥dium
0

carbonate and the solution heated overnight at 53°C under mtrogen The mixture was cooled
and filtered, and the filtrate concentrated to give a brown solid residue. The crude product

10 was purified by gel filtration (Sephadex LH20; water) to give a brown solid (82mg).

EXAMPLE 6

Preparation of 1-phosphono-oxyphenyl-4-thiourea terminated poly-L-lysine.
15
To a solution of poly-L-lysine hydrobromide (50mg., Sigma P2636, 30-70 kilodaltons)
in water (10ml), heated and stirred at 53°C, was added 4-phosphono-oxyphenyl
isothiocyanate (153mg) and the pH of the mixture adjusted 1o 9.5-10 with 1M sodium
carbonate solution. The mixture was heated and stirred at 53°C for 5 hours and then filtered.
20 The clear solution was purified by gel filtration on Sephadex LH20 eluting with water. The

eluent was lyophilised to give the product as a white foam. 77mg. 94%.

EXAMPLE 7

25 Preparation of benzamido-4-boronic acid terminated poly-L-lysine.

To a solution of poly-L-lysine hydrobromide (50mg., Sigma P2636, 30-70 kilodaltons)
. in DMSO (10ml), under an inert atmosphere, was added 4-carboxyphenylboronic acid N-
hydroxysuccinimide ester (90mg) and 1M sodium carbonate solution (2ml) and the mixture

30 stirred at 20°C for 60 hours. Solvent was removed in vacuo and the residue dissolved in



TABLE 3 Activity Against Herpes Sinplex | & 2 in Cell cultures. BRI

2995 ECerr] [err]g/m CCerr ;?@8 vir
[err] g/ m WO 98033225 [err]g/mM HSV-1 CEP | nhi bition ] PCT }oglétg
>100 0. 06 HFF HSV-1 Pl aque Reduction 25.9

>100 0.3 HFF HSV-2 CPHdnhibition 1.4

>100 0 2 HFF HSV-2 Pl ague Reducti on 13.6

>100 HFF HSV-1 = Human Herpes Sinplex Virus-1

Fer pes) S et Wi Fa€Pin W) 84 fichifiren SRl Ipg, |

concent r agjypifg et Wake£.e THE lélb‘én%s) Basphilise&hd give the pasiubsasy whtefoark-Cl50fmg]

Pl aque Reduct | on = | nhi bitory Concentration to reduce virus plaque by

50% CC500%. Cytotoxic concentration required to reduce cell growth

by 50% TABLE 4 BRI 6150 Poly-L-Lysine (590K Average (NHCO

'[ACI—[[err]]Z:;))- Xd [err] Activity Against Two Strains of Influenza
Vi rus npoun rr]g/m

EC[err]S[err]g/m @ml}Lt%Tkyo Strain

G7/0C Strain BRI 6150 0.03 0. 04

Test for antiviral activity.

The results of tests of activity of polyionic linea; polymers of this invention against

10 HIV 1, human and murine CMV, HSV 1 and 2 and human influenza A are shown in Tables
1 to 4 respectively. Table 5 shows the antiviral activity of the compound of Example 1
against a broad range of viruses. Tables 6 and 7 show the antiviral activity of the compounds

of Examples 2 and 3, respectively, against RSV, MV and influenza virus.

15 Using standard test protocols, antiviral activity was measured as an effective dose
(ECso) of the test compound that protects at least 50% of the cells used in the test from the
effects of the virus. In addition, because of the requirement for safety to the cells by the test
compound, cell cytotoxicity (CCs,) is determined as the concentration of the test compound

that kills 50% of uninfected cells. The total antiviral activity can be expressed as the

20 selectivity index (SI), CCs/ECs,.



Pol y- L- Lysi ne ( NHCSNHPhSOB3Na) x 26- K- 53K

- 19 - TABLE 5 HPhSOBN: BRI 2995
CPE- i nhi bi t iwo 98/03s7%i ral count or CPE-inhibition Viral C@&?A 446
95- 336 EC[err] (CCerr]) [err]g/m Pl aque Eq err l( err])
EC[err] (CJerr]) Reducti on
[err]g/m S [err]g/m S -17- _ -
EClerr] (CJerr]) [err]g/m Virus; Strain
Ri bavirin RSV: Long 10 (>1000) >100 10 (100) 10 10 (560)
56 200 (200) 1 0.3 (30) 100 >0.1 (30) >300 7
(90) 13 1 (40) 40 RSV; A2 0.5 (55) 110 0.1
(>100) >1000FABBRE(100)Activity of BRELIGR)r Palytners against HIV
Ganci cl ovir CwW; Davis 2.7 (>100) >37 9.1 (>100) >11 0.1
0.2 MCW 17.7 (>100) >5.7
0:6 /;\L,Zbi OvVi[T_—VZY — 833
(>100) >1.1 Compound }sl;ru @ Gone. %@9501 chcso 'Arg!vgs!'j 100) Stuzgwre
>100(>100) |00 ogf ="M olz  Ha\-2 ndex>l 114 (>1000 >71
>100(>100) |BRue®u72 |HIVIMB jum 0002 |>344 | >1720 Poly-l-Lysin 15-10K)
Control drug (?) Fl§¢ A Herq]Nery] 210 (538)ﬁ _ 126?;:43;, i 3,’]4’: _ 109
6.1 (>100) 18— FiruB- 6—5—561 6
(171) 28 HIVi3B ¢uy (>16694 >hwe08 | >1480 rl Poly-i-Lysine(4-15K)
Concentr at i Zi dovudi nePhenyrSD:Na 111 B
0.15 (>250) phi s | Hivime |um [ 080000Bexs™(38ba0 | Poly-i-Lysine(1-4K) Phenyl-
SO,Na
BRI 2995 HIV 1 1B BM 0.005 >6.7 >1140 Poly-l-Lysine(15-30K)
Phenyl-SO,Na
BRI 2986 HivV 1B pM 0.007 >0.8 >114 Poly-d-Lysine(150-300K)
Phenyl-SO,Na
Standards
AZT HIV 1 B pg/mi § 0.0001 | 1.17 15,775
DS5000 HIV 11iIB pug/mi | 0.0263 | >250 | >9,487
Dextran
Sulfate
TABLE 2  Activity Against Cytomegalovirus (Davis strain) in Cell cultures.
Compound ECsppg/ml | CCgy Ganciclovir | Cells used
Hg/mi CCgp pgiml
BRI 2995
HCMV CPE Inhibition 2.7 >100 0.1 HFF
HCMV Plaque Reduction 9.1 >100 0.2 HFF
MCMV Plaque Reduction 17.7 100 05 MEF
HCMV = Human CytoMegalo Virus; MCMV = Murine (Mouse) CytoMegalo Virus.

Tests in Human Embryonic Lung cells (HEL); Human Foreskin Fibroblasts (HFF), Mouse Embryonic
Fibroblasts (MEF).

EC5o CPE = Inhibitory concentration to reduce virus CytoPathic Effect on cells by 50%.

CCsp = Cytotoxic concentration required to reduce HEL celt growth by 50%.



11, 840 H V-2; RCD 2.32 (>250) >108 Vi ruses: RSV = Respiratory

Syncytial Virus; HSV = Herpes Sinplex Virus ( =
mucosal ; WPEMSE genjtal) CW = Cytonegal ovi F’églf‘;‘“]”’m“s
VZV = Varicella Zoster Virus; MCW = Muri ne Cytonegal ovirus
Flu A = Influenza A Virus; -18-Flu B = Influenza B Virus;

H V-1 & 2 = Human | mmunodeficiency Virus type 1 and 2. Ternmns: CPE =

Cytopathic effect of virus on infected cells or when neasure of cell

LoR Y BRI sty Against NErpOL Ginglbx PELIHE R Allfufd. 1o oo !
CONH. CH2 CH2NHCSNH Napht h-3.6- (Sd err] Na) [ errl ] (37K 7'%K)

BRI 6047 R1 299 CPE-i nhi bition Eb?o CCsp CPEH igdnicizidviro
Pl aque ARB b% 3 EC err] (CC50 edL q;gy,ﬂn ccsgPQ‘i% (CC[ r r])

S

Reducti on Feftt- gt NR—=—Netrt-rat—Rec—¢ IF]Fgl
NR = Neut [ HEVReZEP Inhibition S10.88 >100  cel{l0-Q8ount

cel | count : - err] err])
Eqerr] ( [ﬁggﬂ Plaque Reduction 259 >%6 I er 1 %‘)g?/q n HFF

[err]g/m HSY.2 CPE Inhibition 1.4 Shoo 0.2 HFF
S Vi r ups Cont r ol

Dr ugs HSV-2 Plaque Reduction 13.6 >100 0.6 HFF
Ribavirin — ROV A2 T (110 110 NR 7 (90)
13 NR  Hsv- = Human Herpes Simplex Virus-1 (Muto€H| Be®gs). >100
1.0 (40) 40 RSvV; A2 Virus Yield EClerr] pM
Virus Yi eHgv-2 = EC] éHunjan Herpes Simplex Virus-2 (Gegjtal Helpe§)CC50)

=C( err]/ECerr] EC[err] C(err] SI=C( err]/EC[err]

Tests in Human Foreskin Fibroblasts (HFF).

ECgo CPE = Inhibitory concentration to reduce virus CytoPathic Effect on cells by 50%.
ECsq Plaque Reduction = {nhibitory Concentration to reduce virus plaque by 50%.

CCsy = Cytotoxic concentration required to reduce cell growth by 50%.

TABLE 4
BRI 6150

Poly-L-Lysine (590K Average (NHCO [CH,},-)- X

Activity Against Two Strains of Influenza A virus

Compound ECy ng/mi EC,, ngimi
Tokyo Strain G70C Strain

BRI 6150 0.03 0.04




RSV, A2 1.0 (34) 3.0 11 6.0 (71) 6.0

12 W WO 98/03572 18 (55) 3 25 ( 1¥1/AU97/00446
Control Drug (?) Flu A HLINL <1.0 (599)>599 NR 5.6
(>100) >18 5.0 (>100) >20 <1.0 (178)
>178  Flu A, HINL 15 (>100) >6.7 NR?- 7.6 (>100) >16
NR 14 (>100) 7.1

5.8 (>100) >13  Flu A; HINL 3.8 (>100) 26 NR 5.0

(>100) >20 TABLES  Poly-L-Lysine (NHCSNHPhso,Na)mq-m-asx >8. 3
5.4 (>100) >18  FluA; HLNL 3.2 (>100) >57

> 523((128%)) FI LGB VirgLeaynt og P t'lo[?lu Viral Gount
Virus Viel 8r rf ECs0 50"“9""' Plag d:‘l::'l%nerr] ((%@ 50) ECs (CCgp)

/ml Sl
=CC err] C[err] EC[err]CC[e Sl # 1/ ECl ef #P
0.53 (140) 0.8 175 4. 7 -8 {6080} ( 24 8 Fl
B 13 (487) 37 NR K9 R (mm 223 . 15.5 (>100)
>18 Virus; Strain 19 (267) 14 Flu B
Virus Yiel g—ECrerT] viros—rretd EcHerr ——
EC[err] (CE50) Sl=¢Clerr]/ECerr] EC[ err] CC50 Ribavirin
( ZZ)CC[ irg] FRRA Ldng 10 (>1000)  >100 216 (1050 10 | 10 (ko) 56 [200208) 4
21- TABLE 7 Pol y-|Le.By3G)ne- (NMOC3>Q.€I(@)7S>3® p-708)! yI newy am'(mb)c 40
aci d] } x (SW T bt Ton P E—ri ottt
CPE- i nhi bi { R&M: A2 cpE-|i %Rt i on NRB-%-Q‘EOP):WOO B4y | (g amoom >500
EC50 (CC50 Eqerr] (Clerr]) EGO ([ er r] ) /| Ganciclovir
pg/ m g pap-nd -
CMV; Dagé 27(>100) >37 | 911 (>100) >11 | 0.1 SI Virusp2Strain
%B;Lﬂi o ey 17.7 (>100) >5.7 06
Acyclovir
vzv 93.3 (>100) >1.1 0.5
HSV-1 0.88 (>100) >125 | >100(>100) 0| 0.06 0.3
HSV-2 1.4 (>100) >71 | >100(>100) 0] 02 0.6
Control drug (?)
Flu A; H,N, 2.0 (538) 269 | 2.4(261) 109 | 6.1(>100) >16 | 56 (>100) >18
FluB 6.5 (501) 77 | 6.5(171) 28 | 3.3(100) >30 | 6.2(>100) »>16
Concentrations M Zidovudine
"Hiv-1; 1B 0.15 (>250) >1,680 0.00037 (4.38)
11,840
HiV-2; ROD 2.32 (>250) >108

Viruses: RSV = Respiratory Syncytial Virus;
HSV = Herpes Simplex Virus (type 1 = mucosal; type 2 = genital)
CMV = Cytomegalovirus;
VZV = Varicella Zoster Virus;

’ MCMV = Murine Cytomegalovirus

Flu A = Influenza A Virus:
Flu B = Influenza B Virus;
HIV-1 & 2 = Human Immunodeficiency Virus type 1 and 2.

Terms: CPE = Cytopathic effect of virus on infected cells or when measure of celt toxicity (CCy)
the effect of compound alone on the cell.



RSV, A2
A2

WO 98/03572

(>1000) >500 Flu B

<1 >1000
Viral

Yield

>1000 1.
EC

SI=Cerr]EC[err]

3.0 (>1000)

2.0

<1.0 (>1000) >1000 13.0 (400)

<1.0 (>1000) >1000
<1 (>720) >720 NR

8 (>100)
err]

>56 RSV, A2

-20 -

EC50 (Cderr])

>500 6.0 (71)

REPLACVENFABIIRES 12 PSIR-RA9&ine

A |linear
wher ei n

non- car bohydr at e pol yner

Viral Yi

EC[err] (CJerr])

SI=C err]/ECerr]
6.0

31 RSV
PCT/AU97/06346)
NR
el d EC[ err]
12

CONH.CH,CH,NHCSNH[Naphth-3 82(SONA)Y5:

at | ea$378rkBY sai d side chain groups has an
ani oni c-containing noiety or a

~cationic-containing noiety bonded or

having a plurality of side chain groups,

n

i nked t . —S-er~¢t ot 2 L,\J.I.It a1t et y=1rsf
neur ani nijcBRK60#7al i c| &PEdrhiiticnai hPRePlamieet y i § GRE-inhibitionrp i RR & Rlagye
substi t ut)i ARB-BA-22he §ECefACCiHN t hRedyglion 2. | EfsgFRmound |Resvetivhng t o
claim1, [conprising abgimhear pol yNB= NeutraliRedg 4 wein| R Friieytral Red
[err] whet 8 n: Fegllsogtnon- canhydr at e ngrfSHEUNN; t
formng & Iinear pol ymer backbongECs0(CCso)X is|an opti onal Iﬁq’mli(?\%%roup )
the side jchain group$ of nononer l'i"{s R and Ais dripgm
ani oni c-containing nmbiety, wherelW when said dnjionic-contdiTing noiety iy
a neuram Wiﬁ:é?rstétrﬁl jc acid-contpining noietylit is nmodidntrerbriiys
substi tut ! post-i--gh—thereot
: : Ribavirin
RSV; A2 1(110) 110 | NR 7 (90) 13 | NR
<1.0(100) >100 1.0 (40) -40
RSV; A2 Virus Yield ECgo 4M Virus Yield ECgo
EC5O (CCSO) S|=00501EC90 ECSD CCSO Sl'—'CCso/ECgo
RSV; A2 1.0 (34) 3.0 11 | 6.0 (71) 6.0 12
MV 18 (55) 3 25 (118) 5
Control Drug (?)
Flu A; H1N1 <1.0 (599)>599 | NR 5.6 (>100) >18 | 5.0 (>100) >20
<1.0(178) >178
Flu A; H1N1 15 (>100) >6.7 | NR 7.6 (>100) >16 | NR
14 (>100) 74 5.8 (>100) >13
Flu A; H1N1 3.8(>100) 26 | NR 5.0 (>100) >20 | NR
12 (>100) >8.3 5.4 (>100) >18
Flu A; HIN1 3.2(>100) >57 | NR 2.2(>100) >45 | NR
7.2 (>100) >4 2.8 (>100) >36
Flu A; HIN1 Virus Yield ECqp Virus Yield ECqo
ECso(CCso) SI=CC50ECqp EC50,CCso SI=CCsy/ECqgp
0.53 (140) 0.8 175 | 4.7 (24) { 3.0 8
Flu B 13(487) 37 | NR 4.3(100) >23 | 5.5(>100) >18
19 (267) 14
FiuB Virus Yield ECgqp Virus Yield ECgo
EC5O (CCso) S'=CCSDIEC90 ECmCCso S‘=CC5DEC90
2.2 (140) 49 28 (1.7 (24) | 1.5 16




3. A compound according to claim2, wherein said |inear polyner has a
medi an r anggo 9g/03s572 Of nol ecul ar wei ght di stribution from 1, GR&rAB97/00446
1, 000, 000 4, A conpound according to claim3, wherein said median

range of nol ecul ar wei ght di stribution is from 10,000 to 600, 000.

5. A conpound according to claim 2, wi¥drein said nononer unit Ris an

am ne or am de noi ety. 6. A conpound according to claim5
wherein said nononer unit Ris a |lysine or other am no aci d. * CL
MS * TABLE7  Poly-L-lysine{NH.CO.(CH,),S-[2-5-acetyl-ne ini i

N EPLACENENT SDEE. y-L-lysine{ (CH,),S{ tyl-neuraminic acid]}, (590k)
12 APR 200 7~

conpound acc;g#fé% 1o c %g;z%ereg b&"’T‘l nkl Pﬁ'ﬂ'ggb' 'ﬂ}h@!!@ﬁt
is a % nal g% 58d fro Bup cd éFpmj of
esters, amjdes, rs t hi am nes ?,I as, thi

car bamat es land—carbonatle A nnnnnnnd acc dlnﬂ to ¢l Al 2. wherein
sai d | i nki rlo/igspsepaii, when present is a spacer grqu;m,@egb,ggt ed from
t he group dqomsTstimng offatkytr——ctar s whrcthr—ey—be opteted

substituted or branched; al koxy, pdlyal koxy, alkyjthio or pBlbmhrkyI thio
chai ns whi ¢ be opti onal | subdgt t ' n il al kenyl,
RSB %2 pt y Jh1 {:Q '51 é@%;%q %&H p y

al kyny| or -t nLa al |1\ln\l| nf| dl | v

substitutedRSWA2 A onrpound acccrdtmgww)sim 8, vvhere|n 92 ¢l>1 bty >3890
group X fen present, roupof—ttre—fornot=

“(CH err]) nf¥8 cH2) n- Wfél"é’lzﬂ) Z72Q M CH=CH|,NRC-C-, - 0- or
-S-, and nlis_an integér of from 1 [td 111330 191000 [A-8618BunaS&dcor di ng to
any one of |Qsh g3 1 tOf YiraWhdd €1 N 4l ani onic- g

cationi c-cgntai ni ng m g&L@CﬁDi et %‘%@gﬁcbonded \é’écz:%g&rae, St Iéﬁ’&glsv@cgo

hydr oxy or
3.0 (>1000) 2.0 >500 | 6.0 (71) 6.0 12




ot her reactive functional side chain groups of said |linear polyner by am de

or t hi ourea |i nkages. 11. A conpound according to any of clains
1 to 10, wherein said anionic-containing noieties are selected from
t he group wonmsnsseng of sul fonic aci d-cont ai ni ng nNoi PCOTeAY97/00446

carboxylic acid-containing noieties, boronic acid-containing noieties,
and phosphoric and phosphonic acid-containing noieties (including

esterified phosphori c and phod#honi ¢ aci d-containing noi-eti-es).
12. A compound according to any one of clainms 1 to 10, wherein the'noiety
or noi eti es which are bonded to am no or-o'fh!ﬁeﬁheqtlalacﬂem&placedctl onal
si de chain groups are selected fromthe foll I n Wmch
nis zero or a positive integer:

CLAIMS: - 24 - [err] -NH(CH2

1. An antiviral compound comprising a linear non-carbohydrate polymer having a

plurality of side chain groups, wherein at least one of said side chain groups has an

anionic- or cationic-containing moiety bonded or linked thereto.

2. A compound according to claim 1, comprising a linear polymer of the general formula

Nddddaan

i

wherein:
R is a non-carbohydrate monomer unit forming a linear polymer backbone; -

X is an optional linking group on the side chain groups of monomer units R; and

A is an anionic-containing moiety.

3. A compound according to claim 2, wherein said linear polymer has a median range

of molecular weight distribution from 1,000 to 1,000,000

4. A compound according to claim 3, wherein said median range of molecular weight

distribution is from 10,000 to 600,000.

5. . Acompound according to claim 2, wherein said monomer unit R is an amine or amide
moiety. '
6. A compound according to claim 5 wherein said monomer unit R is a lysine or other

* [ L M S *
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10.

11.

-23.

A compound according to claim 2, wherein said linking group X, when present, is a
functional linking group selected from the group consisting of esters, amides, ethers,

thioethers, amines, ureas, thioureas, carbamates and carbonates.

A compound according to claim 2, wherein said linking group X, when present, is a
spacer group selected from the group consisting of alkyl chains which may be
optionally substituted or branched; alkoxy, polyalkoxy, alkylthio or polyalkylthio
chains which may be optionally substituted; alkenyl, multiple alkenyl, alkyny! or
multiple alkynyl chains which may be optionally substituted; and groups of the
formula -(CH,),-2-(CH,),- wherein C is -CH,-, -CH=CH-, -C=C-, -O- or -S-, and n

is an integer of from 1 to 15.

A compound according to any one of claims 1 to 8, wherein said anionic- or cationic-
containing moiety or moieties are bonded to amine, sulfhydryl, hydroxy or other
reactive functional side chain groups of said linear polymer by amide or thiourea

linkag_es.

A compound according to any of claims 1 to 9, wherein said anionic-containing
moieties are selected from the group consisting of sulfonic acid-containing moieties,
carboxylic acid-containing moieties (including neuraminic and sialic acid-containing
moieties and modified neuraminic and sialic acid-containing moieties), boronic acid-
containing moieties, and phosphoric and phosphonic acid-containing moieties

(including esterified phosphoric and phosphonic acid-containing moieties).

A compound according to any one of claims 1 to 9, wherein the moiety or moieties
which are bonded to amino or other reactive functional side chain groups are selected

from the following groups, in which n is zero or a positive integer:

This Sheet Has Been Replaced :

LT - T
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13. A covgosiess7according to claim1 or claim?2, which is PUTAYBNO460m

t he group consisting of: i. 4- sul f ophenyl t hi ourea term nat ed

pol y-L-lysines; ii. 3, 6-di sul f oraphthyl t hi ourea term nated
poly-L-lysines; iii. 3, 5-di car boxyphenyl t hi ourea term nat ed
poly-L-lysines; iv. 4- (phosphononet hyl ) phenyl t hi ourea t erm nat ed

pol y-L-lysines; wv. 1 - phosphonooxyphenyl - 4-t hi ourea term nated

pol y-L-1ysines; and VI : benzam do- 4-boronic acid term nated

pol y-L-1ysi nes. ceuti cal terinary _conpe |t|on for
prophyl actic or therapeutl &cgnagdm anti vi ra@“ '\Yégat ment of amﬂuﬁhn or

non- human ani mal, which conprises a conpound of any of clains 1 to
13, in association wi thraiHtHs@ICAHIE TaOMEOEIRHORH y—OTA™X(CHISOy e A | y
acceptable carrier or diluent. 15. Use of a conpoupd of any of clains 1
to 13, in the manuf act-ecaf rnmenedi coremime,), —-f-enr(qmgmphyl actic or

t herapeutic antiviral treatnment of a human or non-hunman ani mal . 16.
Use according to claim15, wherein said antiviral treatnent is treatnent of
i nfection by HHV-1 or HHV-2, Hepatitis B or C, Bovine Viral D arrhoea
Vi rus, Japanese Encephalitis Virus (JEV), Human |Influenza Virus A and
B, Rhinoviruses, Corona

o o Q H
SOaNa
N SO3;Na N &]
/\)LNK/SOJ a )K/ 3 M \/\503Na )Kzl COOH
M

SO;Na SO;Na SO;3Na
0]
0 \*
oH OAc
SO,Na cooH
NH
/L N2
NMe: Nh‘e3
—_—

M g



Vi ruses, Human Parainfluenza Virus, Respiratory Syncytial Virus (RSV),
Varicella wooeggssmser Virus (VSV), Human Cyt onegal ovi rus (CMpCTEB i
Barr Virus (EBV), Human Papill oma Virus (HPV), Adenovi ruseé, MS
Sinplex Virus (HSV) type 1 and 2, Measles Virus or Vesicul ar
Stomatitis Virus (VSV). 17. Use atd@®rding to claim15, wherein said
antiviral treatnent is treatnent of a human. 18. A i near

non- car bohydrate polyper having a plurality of side chain groups, wherein
at | east one of 'éa?ﬁgggﬂg“‘éhai"% %r':p(')"a'p?"ﬁ'nﬁgz bBricl. 8y HiNsked thereto a
neuram ni ¢ or sialic acid-containing noiety or a nodified by
substitution in the 4-position thereof. * CL MS * REPLACENMENT SHEET
12 APR 2001 - 27 - 19. A conpound
according to ctarmoP=@ORWERIN sk Ol CHILICIATICR) C ROF aifyi.ahi. &, RET B2, R3 = alkyl, ary!
containing noiety is nodified in the 4-position by substitution wth an
'am no, am do, cyano, azido or guanidi no group. 20. A conpound
according to claim18 or claim 19, conprising a linear polyner of the
general fornul &TTATPEONOR),), R=alfybapy] H.Na n=1.3wher ei n:

——AfB(OH)2l, n=13 ——AfCOOH], n=1-3
S s s 5
i | Ii . I‘l
AN AN TN HN N NN
It : i ' '
N = = | H
; \/ Y W\PO(ONa)Z
PO(OE), PO(OEL)(ONa) PO(ONa), PO(ONa),
S s
/“\ I} s o
HN QN I S
HNT N \
I Z
NaOQC COONa i ;
COONa B(ONa); B(ONa),

S S

HNJ?\ HNJ\ I-INJk

(? o o OH
PO(ONa), PO(OE)(ONa) PO(OEY), COOH
S S S ég\
HN’IK HN"k k
o

B

o.._. -
PO(ONa), PO(OE?)(ONa) o’PO(OEt)z

—_—
RO 0 g

s *



R is a non-carbohydrate nonomer unit formng a |inear polynmer backbone;

X is an optional |inking group on the side chain groups of nononmer units R;
and AMQIBP3SR anini ¢ or sialic acid-containing noiety SFTHE?
neuramnic or sialic aci d-cont ai ni ng noi ety. 21. A conpound
according to claim20, wherein said._bgnear polyner has a nedian range
of nol ecul ar wei ght distribution from 21,000 to 1, 000, 000. 22. A conpound
according to claim 21, wherein said nedian range of nol ecul ar wei ght

210 o0 AR SR SINAER s L T DR Ol

claim?2 I'S an am' ne

24. A conpougshsisgialofi Ng to claim 23, wherein said nononer unit Ris a

| ysine or other amino acid noiety. =~ 25. A conpound according to
cl ai m 20, wherein baid Hisulfophenylthigurea tepminatest palpde-lysines; a
functional |inking..grou |ected. fr t he group.consisting of esters,

ani des, ethBrs, Brﬁi gﬁ’t’ﬁgﬁ’@h{tyﬁﬁ%g?a ,tefﬁ?lgi'é%é?escar banat es and
car bonat es. B, ido)-5- ido- : -2-thio-D-glveefo-d-DMoRact
REPL ACEVENT SHEET iii. (8-octanamido)-5-acetamido-3,5-dideoxy o glycer% &- galacto-
26 NOV 2001 2-nonulopyranosidic acid terminated poly2B-lysine©6. A conpound

according to claim 20, wherein said |inking group n_present, is
a spacer group sel Bet ed3i-dicathoxypheiylthiogisea §t'%'1gtép‘§?§'y‘bp%i ns whi ch may

be optional ly subgtd %@&im : : C Al kylthio
or polyal kylthio v %h@%ﬁ‘é’?‘&ﬂ%ﬁ&@w of)ﬁr%a(r)\ia&ﬁnglﬁgéu%@l&%%%s ; sél kenyl ,
nul ti pl e al kenyl, g.kynylphsphonooxyphenyi-#thicatdsyesthinatedi pody-Ehiysthespandre

optionally substituted. )
vii.  benzamido-4-boronic acid terminated poly-L-lysines.

13. A pharmaceutical or veterinary composition for prophylactic or therapeutic antiviral
treatment of a human or non-human animal, which comprises a compound of any of
claims 1 to 12, in association with at least one pharmaceutically or veterinarily

acceptable carrier or diluent.

14. A method for prophylactic or therapeutic antiviral treatment of a human or non-human
animal, which comprises administering to said human or animal or prophylactic- or

therapeutic-antiviral-effective amount of a compound of any of claims 1 to 12.

15. A method according to claim 14, wherein said antiviral treatment is treatment of
infection by HIV-1 or HIV-2, Hepatitis B or C, Bovine Viral Diarrhoea Virus,
Japanese Encephalitis Virus (JEV), Human Influenza Virus A and B, Rhinoviruses,
Corona Viruses, Human Parainfluenza Virus, Respiratory Syncytial Virus (RSV),
Varicella Zoster Virus (VSV), Human Cytomegalovirus (CMV), Epstein Barr Virus
(EBV), Human Papilioma Virus (HPV), Adenoviruses, Herpes Simplex Virus (HSV)
type 1 and 2, Measles Virus or Vesicular Stomatitis Virus (VSV).

e

i

s



27. A conpound according to claim 26, wherein said |inking group X, when
present, i group of the fornmula -(CH2)[err]-2Z-(CH2) - ein
Zis -CHZ-,&’Q%&@, -GG, - O or -S-, and n is an iiﬁ%)é]g"ws{rom
1to 15. 28. A conpound according to any one of clains 18 to 27, wherein
said nodified neuram ni ¢ or si2dl-i ¢ aci d-containing noiety or noieties
are bonded to am ne, sul fhydryl, hydroxy or other reactive functional
side chain groups of said linear pol ymer by am de or thiourea
|inkagefs  2@ge offa e&ag&mp_ bt Bfiflof QlaiR! £'th N, Yin CREAGPHYIRMC O therapeutic
prophylactic or therapeutic antiviral treatnent 'of a human o

.non- human ananriviral wreaahentoofp or 4athe manmfarnre of a medithmeny farf prophylasticl8r t o
28, in association with at |east one %har maceutically or veterinarily
accept abl e cHierapshtie antiviral dreatment @f, a huyman or nendwman andmak. any of clainms 18
40 28, in the manufacture of a nedi canent for prophylactic or
therapeutic antiviral treatnment of a human or non-human animal . 31.
Use according to claim 30, wherein said antiviral treatnent is treatnent of
i nfection by HV-1 or HV-2, Hepatitis B or C, Bovine Viral Diarrhoea
Virus, Japanese Encephalitis Virus (JEV), Human Influenza Virus A and
B, Rhi noviruses, Corona Vi ruses, Human Parai nfl uenza Virus,
Respiratory Syncytial Virus (RSV), Varicella. Zoster Virus (VzZV),
Human Cyt onmegal ovirus (CW), Epstein Barr Virus (EBV), Human

Papi |l oma Virus (HPV), Adenoviruses, Herpes Sinplex Virus (HSV) type

1 and 2, Measles Virus or Vesicular Stomatitis Virus (VSV). 32. Use
according to claim 30, wherein said antiviral treatnment is treatnment of a
human. *CLMS*
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