ezeuppq, sLxsVubuTu]+@ . - DI MERI C COMPOUNDS AND THEI R USE A§)Fy§1§bJCRS
NEURAM NI DASE This invention relates to a new class of chem ca
conmpounds and tqmmmmummu“ dicine. In particular the invention concerns
novel . dineric I thods for their preparation, pharmaceutica
formul ati ons thereof.«ard their use as antiviral agents. BACKGROUND OF THE
| NVENTI ON Enzynmes with the ability to cleave N-acetyl neuramnic acid
¢ NANA), al so knovbTMEREC aCOMPAUNDS ANDNTBEDRrUSEr ABhYNHABETOREEOPr esent in
many m croorgani snms. These incl ude #ﬁp as Vibrio chol erae,
Clostridiumperfringens, Streptococcus preumnoni ae and Arthrobacter
“si al ophi lus, and vi r uS&s ss ity ead: liouf Ingdrta svittus, near alsfduerfz ahdnrius 1
munps Vi rus cipekastd el saaser iddis and Sendal, Virdis, o Most, of - these

viruses are of the orthonyxovirus oréParanyXOV|rus groups, and carry a
neur ani ni dad@ VARtihAT U HHE StRTHelide t e GAMRRUFET ¢ I8 W MakRE of t hese

neur ani ni dasereiQs $ASHH 1 OI GaNi [SEBrred & ey 1 pad Hegensi &f s Nethe 2ol 0dna
ani mal s, anq.sone such as |nflugpza V|rus and Newcast!| e di sease virus,

cause di seasd¥df itortod® i portant® 1% has | ong been thought that
inhibitors of neuram nidase m ght prevent infection by neuram ni dasebearing
viruses. M Q%Mk } e inhibitors are anal ogues of

neur am ni ¢ o G§ e o hydr o- N-acet yl neurami nic acid ( DANA)
and some of its deri v &ri Apawe g I\Yb‘lﬂdltf@t 1Y dloglearoy N5ef57) . Qur

I nternati ong{eRateit i PU i € atiQgn No. 2 MR W JH320s deser{ besc fanupbes of

anal ogues of DANA which are active against vjral neuranlnldase and it has
been shown quqﬁﬁtqqﬁﬁ y@;ﬁ&es are present 1n many mlcroorganisms.

4- guan|d|n04ﬂx Xiyn 21 \Bd el ety el o Nacedyh nesir eibnie abovdet&oppound (A), code
nb t Engl . J.

ved. . 1957 3%95%"7'3?%%%# b%f%”ﬂ%%f?%ﬁ%*ﬁ%% Prois GRenaptal i S

cIoser rel adedhsplag ¢eench dadephvausvesnd vipuses chuQnolds (egflpgrza

Publ i cat i ons, Noys WO 954 18800 n 0. v VW1 95/ 20583 Aeh N0, NN 98 06742} e 880

anti-viral macronol ecul ar _conj ugates of Gﬁﬂgg have al so been desgrlbed
(I nternati on TRt 2pPEFEal oS No. MpEs ALY 999 713 T U8B B9HP 10 #Bnpound
(A Ac represemh@mﬁx@vyfuénoadﬂarampxbmlthe graﬁps,a&nd based anhibitors

menti oned ahove, 0 h PESt ggkyt@&tg 9fs ?kt9&§ 9f hgf'uenza virus

neur am ni dase ﬁave ?&ag%een esc# |cu ose ased on 5- and
6- menbexed cRxbotyEEs e 1%aﬁYn@fs?b@éﬁsn%ﬁgam¥h%d@$ﬁaPP%ﬁQFSP@Eent

Publlcatlonsoﬁ@anygh86é2§9§§ @degbho§86§7é@4&anR@ﬁém&kyanhﬂgﬁéna&h@nal
Pat ent Publication ur opean_ Pat ent

/
hopl | cat | on RGN 085388 RabeT URSEF 7 bEAL Bar Pafin QEFF 0 AL TV EL 9581 “Eotpound

(A in whichcéheendimahssbabifcencrdodshydpoxyageceup is replaced by various

other functionalities, juhich §ohg. BhbLnMhbiphi cehien; fhibleokaf byenza

virus. We have now surprising ¥ neur am ni dase- bi ndi ng
conpounds ar@e§ﬁﬁmaBFQa§PnWéah spregenheinfRESLGA RYr B§RSATSGP IERE DI ecul e

that is not b@HQhM@dvh@uBb@dlngobﬁ bhetaet khewsi heurbhhgniasdkt ant di nmers
shOM/outstandlgg anti-viral g|V|ty articular we have found that,

al t hough an &% 91§85§tPFSeﬁPa PQ&@ﬁe&ftBQBEﬁﬂéﬂﬁﬁ eR}dat SPRE #5positi on
general ly caﬂsasoaysalghaeBQddeeneasetymnbheammhuclabhdenDANaQtamdty, when

two such 7-suBati Lyt ¢d makeGYLes a2l GRERAUID Ak 127 1R R Y 1 36Red s
457). Our International Patent Publication No. WO
91/16320 describes a number of analogues of DANA which are
active against viral neuraminidase, and it has been shown
in particular that 4-guanidino-2-deoxy-2,3-dehydro-N-
acetylneuraminic acid (Compound (A), code number GG167) is
useful in the treatment of influenza A and B (N. Engl. J.
Med., 1997 337 874-880). Other patent applications

describe various closely-related sialic acid derivatives
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HN i' ~ NH2 10 March 2003 - 3 to a suitable spacer noiety, the
anti-influenza activity can be greatly inproved. Though not mﬁshing&%hg&B
bound or Iimted by any proposed nechani smfor the observed effect, we
bel i eve that the dinmeric conpounds of the invention have 5 inproved
anti-influenza activity because they acegable to bind to two separate
neur am ni dase nol ecul es, and thereby cause aggregati on of the neuram ni dase

tetramers and/or | Rfjl.uenza virion Y T, In a
first aspect e?heplhﬁ‘sgr’f{hloﬁ?a&]bm%@io a%?f? gﬁ? fg&ggﬁpoﬁ]ﬁd @Ei éﬁlygg%ﬂ\%@g t wo
neur am ni dase . bWodi98y 0l ledul endatamchedital angpaomolecullankcngjgyaups The
neuran 0t dasg BLAGNGAA AU WIEN, e A0y COAPRUAD. AL ERCAR1 DERES (O the
active site of rnfluenza virus neuran1n|dése, rovide Ratit 2 ot

cl eaved by Applépagden Nee RAT/HTH 2827 Dbl nding nol ecul e shoul d itself
have a Righ binding affinity, preferably an I CSO of 10'6M or better.
Preferably the dineric nolecule conprisegg two 20 neuram ni dase- bi ndi ng
neuram ni ¢ acid (sialic acid) or cyclope H cycl ohexenyl carboxylic
acid derivatives covalently attﬁc €M group. In a
preferred enbodi nent, the inven ?on priovi desj a ¢ ound of GCeneral Formula
| 25 COZH CO2H (1) 10 March 2003x§ 4 i t he neur am ni dase

bi ndi ng group is a 2, 3dehydrosialic acigy ve which is attached to a

spacer group Y via the 7-position; R representéhan azi do group, a hydroxy

group, an 5 unsubstituted or substituted guani @no group, or an
unsubstituted or substituted am no group; ‘J\
HN® “NH,

Compound ()
Ac represents acetyl
10
In addition to the sialic acid based inhibitors
mentioned above, other types of highly active inhibitors of
influenza virus neuraminidase have also been described,
particularly those based on 5- and 6-membeyxyed caxbocyclic
15 ring systems (eg. International Patent Publications
No. WO 96/26933 and No. 97/471%24).
Recently, International Patent Publication
No. WO 97/06157, No. WO 98/06712 and European Patent
Applicétion No., 0823428 have described certain derivatives
20 of compound (A) in which the normal sialic acid 7-hydroxy
group is replaced by various other functionalities, which
inhibit multiplication of the influenza virus.
We have now surprisingly found that when two
neuraminidase-binding compounds are suitably linked
25 together through a region of the molecule that is not
involved in binding to the active site, the resultant
dimers show outstanding anti-viral activity. In particular
we have found that, although an extra substituent attached
to compound (A) at the 7-position generally causes a slight
30 decrease in the anti-influenza activity, when two such
7-substituted molecules of compound (A) are both attached



- Rz, represents COCH3, COCF~ ( SO02CH3 or SOzCF3; X represents O Q(C=0), NH,
NHCO Q(C=0)NH, O(C=S)NH, NH(C=O NH, or NH(C=S)NH, 10 and the spaggth goooup
Y is an optionally substituted and/or branched chain of up to 100 atons in
“length, with the backbone atons selected fromthe group consisting of
carbon, nitrogen, oxygen and sul phur;-oP a pharnmaceutical |l y-acceptabl e
derivative or 25 salt thereof. Preferably the spacer group is 8 to 100,

nmore pref egabhy s1Q th®120,s R B P efies abhtyi 1&&&&&@%&9@9
Most ~pr ef er abl \F/)e 20 R |s an am no or nﬂyanl di no rou}g)gnRZ IS acet

trifluoroat@hyPe greatdy amprayad. UGl REY | YrRPHP ‘P)‘é"t“@ve% 10
and 50 at OMmhlﬂe:dgbgt lanyZ@xwtcs;‘sd ?ﬂéemixéeiém ngozszmké eclsbs;éhdwcat@ffé@ﬁ thE
spacer group coyl, e or ato ong, or_pmy even be
Shorcer 't i BRtaSvE st B et | sothriist Of TS o Py DEY dorEet o
optim e tihmpsparceelr ahae;rlg-umﬂiyletma |artetiv1taglf loench s & othex pere rmlmlatt@n 30
) 9ener A pk bt B! ALENARdLNAL WISL AN YALLAB S onett e TG Loyl 2

(1), the v bl e S an an a no or
guani di no gavep, aggmtealaltecsulaailuhﬁem@xmimmI@eSQmetar@nem andioedthe, 35

al kyl, hydegxyglkyh, ald nitrile, al koxycarbonyl and aryl. 10 March
2003 - 5 wftxabFle spacé')randsroups Y include, but are not limted to,

optionally substituted straight or branched hydrocarbon chai ns, peptides,

ol i gogacchapifiagy pel w}@nmg\ﬁim pol yet hyl ene gl ycol units,

al kyl am doarkanes, 5_al Kyl_gr ei doal kanes, any of whi ch ‘}/ be used al one, in
multiple forms or in E‘oﬁ‘blfratsl oRSPRFE s’:ﬁ’ef‘c Hed dptional ly
have attac@g¢fietrdci toapoexid arHitrtdamatidys towd meaniﬂnﬁdw@rmm@mgcal or
phar macoki n PeLLl& the com ound, nctl nal i es i ncl ude

| i pophi | i ™ %e%ugfa%cg ttoncsl'lge?'joups psorrl’ y%?’ﬁy? %ngf c%lg]f%ﬁ;) % fns and
pepti des. Eenrmnpdﬁﬁ@smnﬁlM|mmuélwlbm ammecmpmnd hyldioar bon"

"al kane’ %magkxb ke ddiigpded do d@Cimaﬁyr@iﬁg% x&'é@?éd-l'{&i&gsé‘”d
cyclic hydrocarhbon gou ps, 15 aromatlc rings, i nati ons of such
g?h’ cHag

groups. SUPFSBREeSBEAL déntls Qrthyclrered RRIREudeT®®, C1, F, |,
CF3, {\Iﬁz ﬁdbibﬁ\hgﬁads@nbi?di&@l%mf béissli\lb@l?d/'lts"%\ff alhés@éy? groyRs such
as ne oxy [ are e a X oxy, am no,
al kyl anmi no® 8 b 6‘%@“?‘6 y. BR® be‘ﬁé %% f%&s. 8&3%)}&%'0%36%5 5§91ed in the
art that taeeéempb&nrds;h@f Higremilca n(dl)eamye beompui $éedtwo provi de

B o B B L M e B e s “ateh
deri vat i veSYSHEPEBIMYGURds SHsdihastentl tq‘feﬂe%’mﬁ%;u 2¢+4neeT b2 Chy 8P oxyl

functions @bval eARLYO agtRidded Husa Cﬁﬁ&mmdép@&et nges@st i nclude al kyl
esters, such as net h_yd_l

eth I yl isQpro Y.
such as phenyl, benzdyl r)é te rre%0 ﬁ‘8°°a%’é't‘e IO{%ﬂers ‘?élf%l% %‘Z% g% of
formul a (Ta. chmpaing o6 @@Twlatmmylahbse skilled in the art that the

phar utically acceptable derivatives of the conpounds of formula (1) may
be derivatised at mor e t han one posi 35 The term "pharnaceutical ly
accept abl e derivative" / M'\
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meahs any pharmaceutically acceptable salt, ester or salt of such ester. of
a conpound of fornula (z) or any other z 10 March 2003 - 6 conpaed 2003
whi ch, upon adm nistration to the recipient, is capable of providing a
conpound of forrmula (I) or an antivirally active netabolite or residue
thereof. O particular interest as derivatives are conpounds nodified 5 at
the sialic acid carboxy or glycerol hydroxy groups, or at am no and

guani di ne groups. Pharnmaceutically acceptable salts of the conpounds of
formul a (1) ipnvhdgd e o eraniad Gaompnding crauralds acZeptabl e

I'norganic aB@hg[iQ%falafd G AN Bt RASER JRATP! 85 Mesthd@bte 2cifscer

i nclude hydrochloric, hydrobromc, sulphuric, nitric,. perchloric, Tunaric,
mal efi c, ph85PHBr i VJg"l yfétﬁ I?"cpoqléd‘t‘?fb salicylic, sucm ni c,

t ol uene- p- sul phoni c, HeprebeRGeldrt a aidd Ig(i-,ou? PRPNEouh Or g €,
benzoi c,_ mal oni ¢, %C}al ene-2 15 su %ép%onl c benzenesul phoni ¢ aci ds.
Q her adi dsUB§ERSLS CRIUPSTEY Sugni WQ}%}% pParfaceutical |y
ac;:ept agl e% uﬁaubbagtltﬁﬂjcdﬂ am gdmm&tﬁpaqdattanqm_d)fgm!ﬁ S usgf ul as
i nternedi ates i n obtaii conpoun vent| an e
phar maceutical |y acce|§t aﬁggrsggﬂgﬁoég%?‘t ir}%%é%al %&)ZBH %5 #e‘r'l ved from
appropri at eXbaeps‘asrmium@,aIO((aHO)rretmt Q810 s du(A#9), Nral k@(d::n@) gyt h et al
(eg. nagnes#\]ﬂ;n: @ﬂ_{ (vvhere Ris Cl 9alkyl) salts. The

or

conmpounds o (I possesses ‘antiviral 25 acti vi ty. In particular
t hese dénpounds are i @wbither Spaicer igaloume T &if @ind & igmakIhonyxovi r u~ses

and par aWXQMbEE&%%tJd)rar@g‘%{\%h:?réﬂ&éﬂ r&ial%%@mwlw%@fawﬁé ugﬁza A and

B, parainfluenza mmps an wcastl e di sease.. 30 Thus .in a second aspect

the inventi bRNFELYI GBLH EmRATRPBIe aFeNSHRERGRG pfr%‘?%r%?ygléc"éﬂrrpound
of fornul a &¥hsektd mharfracaidrald tmeeept ahgyderdnmtswephhey eof , for use

as an active therapeutic a i_n e tr ment rt homyxovi rus and

par anyxovi rus infecti &fs?2 alrﬁ‘aget“%lrc&lgs’pg‘&cﬁgqqﬁ/e‘%nllylo‘ﬁa"b’r‘()‘?/l‘a’és a
met hod XSor shétt tbatremft. of a Vi raI i nf ect| on, for exanple orthonyxovirus
and paranyxovirus inf ngfleg.@&, r]sqlfd\/q_rsc@ 2!9&3163(5’”9&?]§é ng the

step of adm nistration of an ectl ve am)unt 0 ound
i nventi on, Breferabily éoc&?po'iﬂ"rd &3tery RAAA @I(qgeraé?lxa%a%a%%@teraﬁ y

accept abl e gahi.or deri vatl ve thereof, to a mammal in need of such 5

treatnment. In a prefe of this aspect of the invention there
is provided a nethod MS% %(rjeé‘%?ﬁgnt of influenza A or Bin a mamml,

conpri &0ng the step oR a@mam simiao o gluand déffee erior ;anount of a conpound
of the 10 invention, ﬁneégrgggh,@ senpeyrd,gfhaepyha (1), or a

phar maceutical ly acce e sal1 or derivative thef eof, to a mamal in need
of such treatnent. élsa ¥Hip@ is a human. In a fourth aspect the

i nvention provides usq aks kS 1&:10@1&15@)@1%1@‘ oifh@dtinait i10 4l $heatoms
manuf act ur e, of a g%% icanent for the treatnent of a viral infection.

25 Molecular modelling studies indicate that the
spacer group could be as short as 18, 15 or 10 atoms long,
or may even be shorter than this. The person skilled in
the art will readily be able to optimize the spacer length
by routine trial and error experimentation.

30 In general it is intended that when any variable
occurs twice in formula (I), the variable may be the same
or different.

Where R is an an amino or guanidino group,
suitable substituents include, but are not limited to,

35 alkyl, hydroxyalkyl, allyl, nitrile, alkoxycarbonyl and
acyl.



It will be appreciated by those skilled in the art that reference herein to
treatment extends to prophyl axis against infection as well as t'8 M 2003
treatment 20 of established infections or synptons. The conmpounds of the
invention may al so be used in diagnostic nethods, in particular nethods for
the detection of influenza virus. For usegin such nethods it may be

advant ageous to link a conpound of the invention to 25 a label. It wll be

further appreciated that .the._.amunt of a co nd of the.invention required
for Use (n treatnent wilitSRLF REECER SRR tha bardul cthibthi

sel ect ed but lddced ttho t hptricutad 1of sadhmtitstitred | straidiet nat upeawdh&d t he
condi ti on bej r the . caondi t i atjent)_and wll
ultimately biélg}gfr tot(%éeykgblqiscﬁ%nosﬂ g%%t%ﬁgdqegst't %&%%%Q%%%?éﬁ%gbrﬁ%@f et 1aPi an.
I n general hewddsr, rplygtablenaladeaanll lurbed.n abey ramigoofkdmesm about 0.01
to 100 kg Qg;@/ﬁ' t d reef er. | r of; 0.05 to
10 ny/ kg%jay,a%éggt pre%rlz;ﬁq%sifn%%\ﬁ,e%réﬁggacg# >{-%)éyl %%qisg%rdg/ g da’y.ngs 10
March 2003 ~myltipdeathagms o prefcomising tdemenddie bidarer @repthenayne of

i nfection and)geNtygtiRmainly) hatid g cat i [LNOS 4 esenta | Fuddies SosPi £t ory
tract. However the conpounds are also effective when given post-infectlion,
for 5 exanpl ECaf-f@r Mfe Bifh@hdmes et icslang m%@l%@lf%??tles

treat _rre][lt | Sogi gl lméngdm.dd@idcé@ efrﬂxd;dtiw&hliimtﬁéls' ficRade dﬁi@opléilicd
post-infection,. eq. ays ependi.n n the partjc c pund_used.
The desilr%ed 8395’%&\?%@5 ;ﬂré’élé)ﬁegollﬁf%a#@ﬂrﬁiee b %%%e&ol?é)asc e Yoses
adm ni st er edpaptage=opri ate intervals, for exanple as two, three, four or
nor e subdoses per day. e i n i adkm i st er i i
dosage form for examﬁ-échﬁlggpﬁlyﬁgs%gt %%é%srergr%ﬂéll%a%o@r#\}{e%rgnt yé 9;%%&'%00
my, nost conVaENAENARrER 1o "Eddkams “obractiVey § horerli Wtended Uk t Lniobede
form Wile kheu$aRees! Rirkdthatat e0ankds @ yidl 1 &iadoc A MM t he

i nvention maé be adm ni,stered as tg%&raw,chemé{:ﬁal, it |Sq£ﬁr>eferab]e to
present ‘the EPF‘@&H%MS%P“%OC DTSR AUt | TR I MBSt | oPULEaRhEs i n
a fifth aspesubkitd thuerarst icon hydrvicdedbon rarivec eiti¢ bade B Mut Bt i ®N I,
conpri sing a.go nd (J4):.0 tLga ce bl e salt
or derivati vg%f’her edf ,Q‘g%;g%{%eadmﬁl%éne%)?&ﬁ%p%ﬁgﬁa%%a@éé ?gél %}825
accept abl e catkpys JHeNRSt Gucingds methexyt [and aiydroxherap@La¥e and/ or

prophyl acti cpi-BgeediARt ¥, HE o8kS) dM&IxyPe amle®PtADLPT athiné hexr sense
of bei n% corrgat ble with the other ingredients of the formulati on and not
being d %t eFREEE*¥0 the reci pi ent thereof. 30 The compounds of the

invention may al so be dsediild benbppakicdatwd byottdiersd hedeididead | in adest s,
Iﬁr exanpl e 8&@%}%@ itﬂe]nfc%ﬁwgaio\ﬁgd%g%'}t ¥o 1@?&)@%? ﬁé‘%&fc%f??é‘&'dé - of
e invention may be enpl oyed with othér antiviral agents. € 1nvention
t hus provi deprpriges phaFmessadtically3gcsansiaiate bkl sengthererhorhd of
formula (1) ghydoRN¥nBERHIGHNaY deeuRAlhe R lcSipd@idy b f VEotheL &0
25 (I). Of particular interest as such derivatives are
compounds modified at the carboxyl flunction, hydroxyl
functions or at amino groups. Thus compounds of interest
include alkyl esters, such as methyl, ethyl, propyl or
isopropyl esters, aryl esters, such as phenyl, benzoyl
30 esters, and acetyl esters of the compounds of formula (I).
It will be appreciated by those skilled in the
art that the pharmaceutically acceptable derivatives of the
compounds of formula (I) may be derivatised at more than
one position.
35 The term “pharmaceutically acceptable derivative”
means any pharmaceutically acceptable salt, ester or salt
of such ester.of a compound of formula (I) or any other

1



10 March 2003 _ g _ together with another therapeutically active agent, in
particular an antiviral agent. The conbinations referred to abovemn@_(ch 2003
conveniently be presented for use in the formof a 5 pharmaceuti cal

formul ati on and thus such formul ati ons conprising a conbination as defined
above together with a pharmaceutically_agceptable carrier therefor conprise
a further aspect of the invention. Suitable therapeutic agents for use in
such 10 conbinations include other_antj-infective agents, in particular

ant i - bact er FAPPEHRLMRLGH + HPUYYAAIRIZH 31 9 okR TRBJTESIPFRRE, 1S

_refsloi ratorychphbgle @”fs.r?ﬂimﬁ e l&;oxﬁ;ﬁtﬁlﬁgd Q@ﬂpmmd@l 1&f tgptweaagaigeﬁ

i nfluenza virus such _as the .si.alic acid anal ogues referr t o above,
anmant adi ne, vigaﬁ.%&c;t&ivnee “é%uﬂk?‘?%a?ﬁ ?h, T e g}rﬁ%ﬂf%‘a d iﬁgsuch

conbi nat i onpartIhea liandiisitthrad s tc arg aieard wa tof vessi cdir € oodimpabhdasmody £ bed
adm ni steered,_ei{her.. tiall i, mult usly .n.separate or conbined
phar nacé':’ﬁt i g%l L#’%r ﬁm%gli%gn%sé%dyﬁoﬁ gr c%ir:%cg f\%}s/ %¥d¥'ﬁgyi %EgﬁPFOnoﬁr e
used with aatespadct kexchmanicdiagergreups ve agai nst the sane virus) the

dose of each corrpoundpqr%éﬁéehﬁri 2.1;{‘%&?4&%1&%&&@6 gnt, L rom that

enpl oyed when each conp i's used al one. "Appropriate doses W ll be
readi |y appfespauadshp g ammylea sid) |irlude hehease . dehbyedcéuencal

formul at i onﬁhwﬁge@@ttimqf WP BB MR Jak £ Aha 8€<§§hict 2188l ang

(i ncludi ng buccal a%%?%%@&%%qgﬁakgd %gsénal,or parenteral (i ncluding

i nt r amdScul BRrS€8 ub- FYrhaRlRe RIS 3Rt BYARPFBACTSF  t hose

i R a forlm snjzaabbe)omrc ,acﬁﬁamrfuﬁai,i Qﬂith]f)id hq:)éﬁ&@idiﬁi@g lyftuhaﬂc( ihncl udi ng

t he nasal passages or__exanpl e i ation or insufflation. The, |,

fornulation@azﬁg?'wﬁbﬂgp %ﬁ%ﬁﬂiéﬁkﬁo l?ﬂnékﬁﬁ%ﬁtl§a£+%¥ ht edSPACUPEEr et e
dosage unit splaederpy shdpivaepar eddntBSianyaadtihe akthbds wel | known in

the art of H@ﬁﬁﬁ tﬂ(}ﬁqrﬁ-'n didse, {he br L RQJ LNLOA
associ at onﬂtgﬁfégg%%ﬁ}e conpddml;n W tdh' fﬂl’q‘w dlégfarlﬁ%l%]%i)%'r ?%ﬁgkggé%g%d%d 1
10 Mar &% 2088lphonig aggl Renzanesiylehpniptacidnd tQeheri achdsesyghyas

fshapi lng t heoﬁéD_ﬂtdCtaciim]E,O mﬁe_efdeﬁ'dtr eith fﬂl{éﬁé@lx}@@-pmﬁﬁﬂ@é@@ii&ﬁﬂy 4
ornmul ations_suitable for oral a i stration may conveni ept e presente
as discret eaccgpbﬁgb.g,smy e (}ﬁsﬁrsgtﬁr}esm &%é?’ée%?r?%b‘?lét ggeﬁ%ﬂgﬁont ai ni ng
a predet er maefudnasntingleriesiiztias cli mppedireing asmpoungswdér the granul es;
as a 5ol uti ohveArSURPERY UM ThathRlUl ol A1 TNEc2E0ENE 1 Lngredi ent My
al so be presented as a _bolus, el'ectuary or pastie. Tabl ets and capsul es for
oral 1@%dnpAfsELani §84%8y contain conventional excipients such as binding

agen;s, fillers, Iugrbaa?@sdﬁﬁfvdaeﬁﬁﬁmﬂéppﬁgpﬁgﬁiérghf@§n1§$1?bg pgblets
may be coated. according to methods nawn in ar i qui

prepar at i onggﬁﬁ§lf B‘?t@%an(ﬁge' bsé’qdmvsﬁe ?@? gte Tteb sm8f;ag ??9'15

suspensi onspagoeai.unls, agmersivns arsy NS ¢whekexRr &5 Gi-smkviie madgent ed
as a dry product fox eaaStichificuasMde MATR LT (£f 'ﬁéséé‘ééé@'gngg?%%f

before use. Such liquid preparations may contain cgniventional  a I Ves

such a®Ssusperiiva§Yage s Pathiicilan ndresr MarPewrdaqaEsusnhibitors of
viral neuraminidase of orthomyxoviruses and

paramyxoviruses, for example the viral neuraminidase of
influenza A and B, parainfluenza, mumps and Newcastle
disease.

30 Thus in a second aspect the invention provides a
compound of the invention, preferably a compound of formula
(I) or a pharmaceutically acceptable derivative thereof,
for use as an active therapeutic agent in the treatment of
orthomyxovirus and paramyxovirus infections.

35 In a third aspect the invention provides a method
for the treatment of a viral infection, for example
orthomyxovirus and paramyxovirus infections in a mammal,

ld



- 20 vehicles, which may include edible oils, or<preservatives. The conpounds
-according to the invention may al so be formnul ated for parenteralt0 March 2003
_admini stration by injection, for exanple bolus injection, or continuous

i nfusion, and may be presented in unit dose formin anpoules, pre-filled 25
syringes, small volume infusion or in-nifti-dose containers with an added
preservative. The conpositions nmay take such fornms as suspensi ons,

sol uti ons, Ly < i ily.per hicl e85, Jan tain

formul ati ngqrﬁn ent sl%sggg%éa%%ués %ﬁd?‘%g%g%lgﬁ%{ Fglﬁngﬁaﬁgl grfgg?é%%gr@s. ng
.agents. 30 aNawthaf \elgomraindcef vehe ngreeneaen naprséerabpywder form

obtai ned by RAIRRIASL dSHRMNONE Of 15! €641 & SRALHaCEuRY chY9pNbLEERELBA Ll rOm
solution, for constjitution with a suitable vehicle, ,eg. Sterile,

pyr ogen- f r & Matd A e R theseesr EBpR cRAMARK ARsREEE 88 £8<the
epi dermg s the0eMmunds according to the invention may be fornul ated as
ointnments, creans or Jotions,_ or a nsder nma rch 2003 -

atr % at ch. 10 N%

11 O ntments and cr &&m® RRFLSGreL GIRPP S ERE 1B 2P e@RRER 8% HRBeous or
oi ly base \Mridiaridl@rﬁldﬂién;j@rﬁ.s)l;]pﬁbﬂri@@dieatﬂﬂéﬁkeﬁ: ngaﬁﬁéotrgatfn:elhg agents.
Loti ons may; ornul.ate iith an aquepus or Qi ase, and w inb5

gener al alég%;ﬂﬁ%ﬁ§1ﬁnﬁ§(§M*ﬁH%a%ﬁﬂwigfyFﬂﬂpﬁng?g,ESFaBFFF%Pﬁg agents,

di sper si ng aayentiss trsusipgndihgrageff st i e camoung afeat sompouad! odr itheg
agent s; o Foral Al 015 ﬁ&k‘é@e@laﬁoffraté’&hg;gé’-gn&da’f“88%9&50%')“ begmout h

I'sing actlve Ingredient 1

i ncl ude” | ozenges conp I'n a flavdured base,

usual | y su@hesanasifl tgififtldoadereptyohet sadhcant Berpyativeeshesepdi sitey t he

active i ngrediidal Mramdderd f basen stebatgedel ati n or sucrose and gum
acaci a; and nout hwashes gogﬁ{isiqg the acfive ingredient in a suitable

liquid carrier. 15 P& T 1% gAML i bRs2 sirf@Ble for rectal
adm ni strati on wher eilm tshefcaarth edspecta slodi theeet host ppoelfdeabligepbésent ed

as unif.dose j $ord i arrjpe i a _hutter and
ot her fn%lt er eﬁsogt%goglﬁn{éonc{%/q%%ee%%&?%%lgrF‘?ka%getﬂghgg%ﬁ%g%t%oro?e? may be
conveni ent meddEamante By b repementt @ acvivalcénfegtdoni.t h t he

softened or nelted caff hwans) doldsyee-Dyc&dibl i fRo88dsghaPEAT 1 ADKHES.
Forrmul ati ons suitabl e for vaginal ‘adm nistration xna g§§presented as

pessari es, AnPRE 1§ cqdieresy 19 sEEEAtRERhseB-eBFFaf® containing in
addi ti on t epxrdphydeixise dgegimesh eiifstchonaasi eptlasasare khewtrieatieatart to

be apps@PT i &scaliQo Al 1 ALLAILOD L@ LhGoEegEiTatory tract, including
i ntranasal admmni'stration, e neur am ni $8 Inhibitors naé be
adm ni stered by any dhe gempaunsts ehdther Havartops BAl 8yea PR us€dart for

ad"ini$tFa@dmaﬂébdégtﬂdﬁﬁédﬁﬁ&ﬁy 1ﬁa§arpIBu§aknmgen@e@|fb&et%@npounds may
be adnlnlstered',|r1t€e.f rmof a so

ution or a suspension o s g dry 35
powder . SolRGSSHE Sth® FOMR V}¥PsgenEP§IP?ebénaéﬁ§bu§?4h§é%nﬁﬁmﬂe
prepared fmay b erdwlmreyddios exabphk a. compound of the invention to

25 a label.

It will be further appreciated that the amount of
a compound of the invention required for use in treatment
. will vary not only with the particular compound selected

but also with the route of administration, the nature of

30 the condition being treated, and the age and condition of
the patient, and will ultimately be at the discretion of
the attendant physician or veterinarian. In general
however, a suitable dose will be in the range of from about
0.01 to 100 mg/kg of bodyweight per day, preferably in the

35 range of 0.05 to 10 mg/kg/day, most preferably in the range
of 0.1 to 1 mg/kg/day.



10- March 2003 - 12 sterile or pyrogen-free water) or water and a
physi ol ogi cal | y acceptabl e co-solvent (for exanple ethanol, propyltMerd 2003
gl ycol or polyethlene glycols such as PEG 400). Such sol utions or
suspensi ons nmay additionally 5 contain other excipients for exanple
preservatives (such as benzal koni um chl®r+de), solubilising
agent s/ surfactants such as pol ysorbates (eg. Tween 80, Span 80,

benzal koni um chl ori de, g"eatw'fécrﬁ:r 130 QT2 1S ebafletibr aiatd ng ggent s (1 or

exanpl e sodi um chl ori bsorption enh rs an VI Scosity e ancers.

.Suspensi onshfay iBgdiod dmfiestinmitaich comsandich grdddnteiyyriexapl e
m crocryst@bhbee E@éé&r&s%n GHP PEF 016 HrdRse %é{m 34 utions or

suspensi ons are direct l%ﬁ to the nasal cavity convent | onal neans,

f or exarrpl%omPPHnﬁlslf?r(frcﬁf}p?é? §dtive &heé‘prgai‘y’enTlﬁ??ﬁ‘tOTJ'ﬁﬁ%\‘?Hﬂfs 8% be

provi ded lexamﬁgbeaﬁrtetwlﬁhedcaqg)é‘axraﬁcé b ke dadfitih LR R mip @RS of dose
In the case . of a_dropper or_pipette this

netering i s desirabl oyi.de

may be achi eved by t# g;ﬁléfntdtrférﬁ’% &Si 93VER dpidr dpmest éi&&p]r Yedt%r ni ned
vol ume of tbat2fued tftdrorB-G}r dayspestoinfattive cage. & d@ypray this may be
achi eved f X Ie ns of_.a ter| at om si ng, spray PAP .

Adm ni str 398‘&“?% respl atpc?ﬁfjﬁ' pglu? hi eved by neans of an
aerosol fornulation H‘he\/me@hrteldedb&ecmapobndpirsspn@adjam ien. smqireessuri sed
pack wigth & Lab f CFO), I for
exanp e di ﬁ?or og fla]%ug{lg;r%t cgnrgedsetsslrjl c%‘rl%'f Ce?c?%%?t hggr‘?}c%glbf&é

di chl or ot el RERFUBLEet Fo¥e eXamden as (‘)‘-Mode téyrest hdowuiqabtergaaub-The

aerosol mayoseBvVeBReRizhy. al so contain a 30 surfactant such as lecithin. The
dose of drug may be ntrol |l ed .provi sion of _a netered val ve.

Al ternatively the coﬁ?‘g‘ U FPERREAh & Sp CORVEEd et Lvh AP h e Zedirin pitider |

for exarrpldoaagevxdem € cof dﬂmpﬂmnmn@unir@ uittcalll 60 pawgler base such as

col | uiske SRRUBRIRE T LT M | Bt Ay A I 55 e

will formacgeveu nnglar@ m\nwt Hoesagenderm. 10 March 2003 - 13
conposi tion nay be pWﬁi@.@t qd i3 kb@:'s%:.%‘i%etfh‘a'i:m £boer @@’]ﬁ{ Q:Hé}: Syl es or
cartridges of e gel atin, or blister packs fraomwh e may be

adni ni st er %ﬁmﬁ9gﬂga ear?'quﬂ’?éllé’in may| e G tired rﬂ%n ‘ﬁi’}’
adni ni str athemnitalt, hdtr ésplgxaf@x;anreamb prieclendi thd rddwies alndwsdidid | ons,

t he carapougg g}ﬁ%hag_ﬁ\g% @elycaga\céﬁ) %I X article sizey for exanple of the

order “of 5 m crons or ‘e size may be obtained by neans
known in the art, fofhugadsl @ f@f@’l wspect $hei dnvetdrndaawidles a

formul at'%ﬁaéﬂé@bﬁ@;&%ﬂ'ﬁ&nﬂlﬁtﬁ'&ﬁ@o&r@ﬁ%ﬁ% fa IdBBGlhd Co £ NEB AR BT . MRy
be enpl oye For the purposes of _thi s speci fi_cati qn |t |1.be clearly

under st ood?f.'haf’rt fle aceiGadilyy aceeRtabls & Bhyatte i nit ed
to", and tbaertbé, wogethmpmisds’ odumranm:rer Wmthc@;tma@wlng DETAI LED

E&S%b\g—;%‘?gggger%hyggogrglg}lt Trlt%h r}t Ig\%%rfg OnDo P‘ﬁﬁ?@%ﬁg?egn detall
therapeutic and/or prophylactlc 1ngred1ents The
carrier (s) must be “acceptable” in the sense of being
compatible with the other ingredients of the formulation
and not being deleterious to the recipient thereof.

30 The compounds of the invention may also be used
in combination with other therapeutic agents, for example
other anti-infective agents. 1In particular the compounds
of the invention may be employed with other antiviral
agents. The invention thus provides in a sixth aspect a

35 combination comprising a compound of formula (I) or a
pharmaceutically acceptable salt or derivative thereof



. Particul ar exanpl es of conpounds of the invention include those of Formula
(la), in which the spacer group Y is as shown in Table 1 bel ow 10 Mifoh REISch
2003 " - 14 0 ~~0 HCOzH 0 COzH HO Ho AcNH NH HNi 'NHy (la) 5 Table 1

* Conpou nd NunberLinking Goup Y( 2 )( CHa ) sNHCONH ( CHZ ) 4NHCONH ( CH2 )
s( 3)( CHZ ) SNHCONH ( CH2 ) i2NHCONA @ CH2 ) s( 4 )( CH2 ) sNH [ COCHZNH
] 3 CONH ( CH2 ) SNHCO[ NHCH2~0 ] 3NH ( CHZ ) 4( 5 )( CHz ) sNH[ CO( CHa
) sSNH ] zCOngetittl W1tﬁhhﬁﬁtbétithéiﬂpéusfﬁa}lihkbtlﬁkbageﬁt Ckg ) s~ [ CO

CHz S~ sC01 a~ CH2 s(~z
.gNHCOC%-laN %&f %gc%&fxﬁfofé& 9(4:uzﬂz)c30|\|H (CHa§ s( 9))(&%3 sNHCO
(CHz ) aCH (NHz . TFATh B CHee fexred 0t GaGHaGGHACHz OCHZ CHz  The
conmpounds e e e hggs outlined
bol ow, | > Sorhi ) Qe 88 BRYSORPRCPAE 40: OVid Ochd fH?‘t“ 8? *"Sui tabl e
nDnoner5c mﬁﬁﬁﬂm%@¢@técébnﬁéﬁmu%abiogeﬂ@daﬁhﬁérﬁuﬁh ternusaniewsprepared

fol |l ow ng ckli r pat a P o} 5;No. WO
071 06157 and R~ VO D77 390 g Fot b or SapeBr oSy FERLL T e R

aryl car bonaheaqr@ce\ztﬂrcalm ?%ﬁ}aﬁ@mf caRel ekt BRABAfareCeBArbESused to
make 7-car e dessyatt ves tKe=iabkytiddl) by reaction with various am nes

( alkyl-NHZ ) §u1@©bfe éﬁé?%éggilc gézntg for use in such

10 combinations include other anti-infective agents, in

particular anti-bacterial and anti-viral agents such as
those used to treat respiratory infections. For example,
other compounds effective against influenza wviruses, such
as the sialic acid analogues referred to above, amantadine,

15 rimantadine and ribavirin, may be included in such
combinations.

" The individual components of such combinations
may be administered either sequentially or simultaneously
in separate or combined pharmaceutical formulations.

20 When the compounds of the invention are used with
a second therapeutic agent active against the same virus,
the dose of each compound may either be the same as or
different from that employed when each compound is used
alone. Appropriate doses will be readily appreciated by

25 those skilled in the art.

Pharmaceutical formulations*include those
suitable for oral, rectal, nasal, topical (including buccal
and sub-lingual), vaginal or parenteral (including
intramuscular, sub-cutaneous and intravenous)

30 administration, or those in a form suitable for
administration to the respiratory tract (including the
nasal passages) for example by inhalation or insufflation.
The formulations may, where appropriate, be conveniently
presented in discrete dosage units, and may be prepared by

35 any of the methods well known in the art of pharmacy.

These methods include the step of bringing into association
the active compound with liquid carriers or finely divided



(I.l') 5 For exanple, the (6-am nohexyl)-7-carbamate derivative of GGL67,
conpound (7) below, is a useful precursor to certain conpounds ab Matvd 2003
invention. As will be appreciated by those skilled in the art, it nay be 10
necessary or desirable to use protecting groups to protect one or nore of
the functional groups of the neurani m ddsebi nding nol ecul e during the
process of attaching the nononers to the spacer group. See for exanple

"Protecti V%o@&@mﬁﬁﬂ@‘@&ﬁ& CbtﬁWi'I hesd sthéy, ThEondeks Ay egng iand thie
P.GM Wts ohr}:WIrp%% .1931% 20 OonBound (7) z 10 March 2003
. 16 Ex re ormulati

Bis-[7-(6'-ethyl eneumm@uaim bﬁa&mmll:a(wanacenaﬁhMe4¢w&niodidlo- 2,3,4,5
- Let radeoxy o0l NASrA R 3RG) O A90e A1 SROPY BROBRRLE R d B 2t &

5- acet diri doni-ts6'steahi rrhecapy chebanogtibays Jogusinbliens- 2adM,dortetivadepxy - D-
gl ycero- Dy =i P PY R A0S O € ( 055, ymple) in a
m xt ure of %D%ESQ? and. éé{\/“ dt?né;f(rzﬁg %‘f&pre 5935%6&%& %

1, 4-dii socmme@blﬁrarsermuwmas 02 05QYuphone) aafdspgnsion or as an

4-di met hyl a ey di mehd %@fvérum&ré&éénmgg) aﬁ@eﬁ@%lz%s@ﬁ@éﬂ Gdas

stirred under argon at 50C for 7 days ure was ltered and t

filtrate wRPldFapHlRUPINAHT PYRCGaculdpietar ?ﬁ§s§apﬁh’é-9r~°esf1%é”%ﬁs
stirregpi na@&ﬂ&ﬁ@&ﬂa&mﬁ%a@)c@awmmmﬁeab%@ fe@crc:L%‘i.éHt@%c]l'iS as

filt d he filter- h t d tall d
From a mi x BRSNS AT Gob SRt or LT SARE=al RdPARE RIS @hpound (2
as a whit eweaddichg Eyehtng), 3the. té’lﬂléﬁsh@&ﬁ bt 2pat etiHammo{G3P R o+ D20) 8

1.3 20 0; 5 3. 65
(m 2iy . SFREE R g A Shacar i) ippeindath ek e 0 (b
25 2H). EXGWWIéQZIBﬁﬂNE ke 1 the form of agueous or oily

Bis-[ 7146’ - m%@ér@m{seod@mmﬁ@ylamzéiaﬁst gl dapd gﬁaraldLm; 34 5tetra

deoxy- D- g3ycer o- quaZacto on- 2 38 enopyr angsoni c aci dg To, a sol ution
of may be presented as a dry product for consti ut n with

5- acet anm derafeib' ommmmujwbarwhmye Ibgiariediuse.2, Fukib-1atuidleoxy- D-

| | 5 0,105 i
T ore PR AP AN Sofle LSl 0 QORI 1
4- di et hyl msmmmw @E(msn%?erwglst)fﬁm@ agehsf . am$n-agueous

L, 12- dj soquanaiedodsganss (ddy ndBuad- 85281878sk, Bie phoderledvés. ves

stirred under argon aﬁq 50C for 7
e compounds accord:Lng to the invention may also

be formulated for parenteral administration by injection,
for example bolus injection, or continuous infusion, and
may be presented in unit dose form in ampoules, pre-filled

25 syringeé, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such
forms as suspensions, solutions, or emulsions in oily or
aqueous vehicles, and may contain formulating agents such
as suspending, stabilising and/or dispersing agents.

30 Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by
lyophilisation from solution, for constitution with a
suitable vehicle, eg. sterile, pyrogen-free water, before
use.

35 For topical administration to the epidermis the
compounds according to the invention may be formulated as
ointments, creams or lotions, or as a transdermal patch.



“10- March 2003 - 17 and then filtered. The filtrate was evaporated under

* high vacuum to dryness. The residue was taken up in acetone (2 x103QrdN 2003
.redissolved in DMSO (1 m), then diluted with a m xture of acetone and
ether (1:1) (100 mM) to afford a 5 whitjg precipitate. After filtration, the
filter cake was washed with acetone (20 m) and air-dried to give a crude

duct (3 ' t tallized f ) f th | d
hater 1o praraefle Bhd SReahBomiY (St Sl t o B ukartuiserg vsi8so o
M5 12 02 (Me2ajpueocuslimed lyCheeR wiBd0)the (xhddtidn 26£f 1sdftéble36H), 1.98
-(br, , 6 : =+ 3,2 PG FERC 11 . 80- 0 15 10
(5. [35 ?br, Héﬁigkéééﬁ& gn(ﬁlmﬁrxé ar E;I.'tll gﬁsaocfergt%s 'E?La@dorflénﬁ%%%g (m K
Bi s- [ GGl67%ormubamerelvi tbompommiedus q@)qilp)bagrl (B)diwidlsini | ar nmanner
cach prepat el teing ke o ain Bk Bl s 2t 85875, () otect

each prepared using the 6-am nohexyl -7 ] "or protected
forms of ($¥abadishaokegestsnt diFnrrtinalasateh coppRendinesaghatact eri sed

by its masgh$pREhiUE AREnNET, @at do1uBERMferdfk £ eparation of Bis-[ 7-r(

gci g? H‘éL&” S%mdg.ehg'iﬁgﬁnﬁaﬁsam Sxyifala FArddoniaRti #ERbnssuratieR r adeox

y- Dgl ycer oi R gakagibathoinZlediep oy G dnpirtlls 3y ({ovPpodnindvabeent8)) O

HO \ 35 0_O 10 Marcgh,2003 ' - To a sol ution of .

5-ace éhid6979(glggﬁyﬁgﬁeyﬁﬁfbaPﬁ%ﬁﬁ%%»&ﬁqﬁ%ﬁﬁuﬁQénﬁﬁﬂ,%?ﬁ?%9t8frgﬂgoxy-D-

g. | ycer o- Dguhgstentbn- pastofyesneompci sicigl (e {NGive, iNgtédiehe)inn 5 a

T ot SEVERRECCEALD SRS YR 5ok g s argcte,

4- (di net hypadi neypshvpghes compriging ddsmaneive royedienti snuke was

stirred at s89€aboe 18qbAa therigyaporated to dryness under high vacuum The

reS|d%% was Pharmaceutical formulations suitable for rectal
administration wherein the carrier is a solid are most
preferably presented as unit dose suppositories. Suitable
carriers include cocoa butter and other materials commonly
used in the art, and the suppositories may be conveniently

20 formed by admixture of the active compound with the
softened or melted carrier(s) followed by chilling and
shaping moulds.

Formulations suitable for vaginal administration
may be presented as pessaries, tampons, creams, gels,

25 pastes, foams or sprays containing in addition to the
active ingredient such carriers as are known in the art to
be appropriate. '

For administration to the respiratory tract,
including intranasal administration, the neuraminidase

30 inhibitors may be administered by any of the methods and
formulations employed in the art for administration to the
respiratory tract. '

Thus in general the compounds may be administered
in the form of a solution or a suspension or as a dry

35 powder.

Solutions and suspensions will generally be
aqueous, for example prepared from water alone (for example



10: partitioned between dichloronmethane (20 m) and water (10 m). The
aqueous sol ution was washed with di chl oronethane (10 m), ethyl é%@ﬁréli é°%8 10
m ), then evapotated to dryness under high vacuum The residue was
triturated in acetone (50 mM x 2) and filtered. The solid was dissolved in
water 15 (0.5 m) and chromat ogr aphed 'oﬂ'za‘Sephadex G 25 (50 m) cblum
using water as eluent and the product was freezedried, to afford the title
conmpound ( 83téB8D1lagpr3pyrogdn-iaise (waded ) or water]Hrhra (D20) 8 (ppm:
1.23=1.63 ( 1 . r 00- s O H) ,
3. 60- 3. 92 (é@]‘yigg&"g} %@,1@}3 a%zﬁ%%@%“%s °?°d% %31%‘{9 s (e}agé’z% %{@Pfﬁd)
2H), 5.66 (bropgHpne2§ylpcaiplar PAregdilanicomlafcols such as PEG 400).
Dglutam) ~y-yl-a-yla aceh Vi,

-[7-(6' -am nohexyl )mclgr g%y t&)?fs é)cretsélr%pggsiogjama& r?(gldzl%of%l t'et r adeox
y D~1 yc8r o- €Ok 2Bt OLHEF. EXSHIpATHIO S exemndle JTeseTva FivRs obwieth c@aci d

sal t (COWPOHQHzMHEﬁﬁLﬁrS)c)hMi’%dTeﬁA Qﬂﬁq}!!ﬁi%%g( %)ge%t%ﬁ*@rﬂi?t&&é' ry 10

March 2003 - Boc- D- gl ut am a-yl am neaceti ¢ acid , 0.082mmuol e)
was di ssol v@@chnaﬁaperlymrﬁﬁﬁ% et divRaty &% SRR ;%,néae(%a#%mm

0. 164mmole) cRNEr Naa®t, h]ﬂu'ﬂﬁdﬂi@ig‘ NgyénislB. 1@6&:111%11@443&;@1:15@%@@@@
solutlonvva di |l ut ed et on (33‘%5}SJ t hen coal ed rH_tad}ZOCm dry

i ce-acet one'H %Fhexmpﬁnet oS 4t q’ljochr ‘a LRG5G \A FHH At e

(26. 95100, Gléeamye)enhﬁhmemctlmganqwfs \m{satddﬂtad:rwtllﬁ%&ﬁ:ém 12
mn., then conbin ] 0 n, 0 . .

5- acet ami do® 9H$En-ggﬁyn%%e sS)car Igm)’g JLgcurzfnc"l 62”3‘1% 5% ]t‘i;l%%oXy Dg
| ycer o- Dgad:acboxmr#tmfénmlr |$pdazcm) (7) (116 9 ng, 0.246mmol e) and
triethylam ne (24.9 ngo310+448dMR SudgentBictls e a?g?l:.e@‘?iffé&ﬂfj %

m xture was allowed_to agitate at roomtenperature hen "15
evapor at ed Y—Bedﬁ?ﬁéésc&t’{dé:ry R RUW S it le Memns r SQI RXATBRL S B BRtRd to

flash ggl unareppennt @@Wtse ( |dmfagel The Mapalelt gt ikapahd: water =
af f ar.d _t.he N-Bo

3:1:1 I d f d 9
whi ch vas (HERVIABH: 88 BiA9s (5 FOrLERee S Fhie, 156 erne &)

t enper at ur eméans 1ohr doeea pertatEichal nde rdesictalnh cpnhvyum T tl'ESI caze was
freeze-driedelQ grygobhe d SRy (n%yq&ete{ i HALP APt eaﬁ t
(19614) rrg’l 08 gémfmg/éir%%z;ﬁgmpr@% D20) Clb r§ %lg %g %‘:{25

g g 82)2233(ﬁ&lﬁ@ioﬁdorZHnsp%rfs&drbr dszh th@ cga?ssgﬁzﬂl aDJs;s:fay 3&1)1% 4:3%9 &

r
21) Exanpl CSERHRRFEL EP5n SHRIFIN JBRAISNS G RogITER I S/ ChHBErBR oY | he

| nventi on pump.

Administration to the respiratory tract may also

be achieved by means of an aerosol formulation in which the

25 compouﬁd is provided in a pressurised pack with a suitable
propellant, such as a chlorofluorocarbon (CFC)/ for example
dichlorodifluoromethane, trichloroflhoromethane or
dichlorotetrafluoroethane, carbon dioxide or other suitable
gas. The aerosol may conveniently also contain a

30 surfactant such as lecithin. The dose of drug may be
controlled by provision of a metered valve.

Alternatively the compounds may be provided in
the form of a dry powder, for example a powder mix of the
compound in a suitable powder base such as lactose, starch,

35 starch derivatives such as hydroxypropylmethyl cellulose
and polyvinylpyrrolidine (PVP). Conveniently the powder
carrier will form a gel in the nasal cavity. The powder

Y]



- Compounds of the invention were tested for their 35 ability to inhibit the

. replication of influenza A virus, follow ng the standard nethod 1t kath has

been described in the literature (see for exanpl e Watanabe et al, J. 10

" March 2003 - 20 Virol ogical Methods, i 94 48 257). The assay was carried

out using MDCK cells, and the results are shown in Table 2 bel ow. The

results are shown as IDSO the m nimum conpound concentration that inhibits

cyt opat hi ccefmpesti thyrb@ays e p@sdr)t]ed cial culiat etbdwy fistmg for egxassien

anal ysi s p or r fidt meric
{L cig‘g)h%ess%(%éa%cﬁ & fd4 éa?g t Ig(/eE'het ke nséfé fﬁﬁ%"e{ hﬁ%ﬁﬂé

. conpounds nore uenza“than the
mononeri c frgmnwhmﬂledqhaa Hodemmby g a@@kﬂp‘tﬂ.ﬁﬁﬁ(@} by méangne€nanon is
even nore Qﬁhgg 10 than the highly active conpound (A) [GGL67]. The

t herapeutic 1 ndex ‘far the conpounds can be calculated by dividing the

m ni muh cyt ot OXI c drdg dorauantatdansn ivradeasy fidve adBm is arat femp| €0 2

Conpound Ny, 8P 2@ MatBx D30 4 B0 MEG{ U6, cﬁn@}&;@aai\kﬂémnuiat%ﬁé (A )
~, g/ m (2)22D 0070 013>10(3).300. 0170. 028>10g( 4) ~20. 0840.
~>10( 5) ~58bh gsgoggg&g(%yﬁﬁﬁ.6§merally have & small partlcle size, for

0. 62>10( A) exampieodiom QA0 (A) 5 'mlcch}sZZQ: 3259, Exatiphea TpaAbibiLki on
of Tnfluenza Virus EEP at,jon By ou ds of the |nvent|oE 20 Cbnggunds
of the invBhtFol?We t%? QJ Y WS M, 4§ BF - ¢ AT r 8REFREEI on
of i nflCuenbg AAVEDMmG&ﬂQMVS BO10 in a standard CPE type assay simlar to

t hat descri bed abovewhré Eéaergil dﬁ fy}:%\ur]%% % f‘H po‘i/vé&Te% %%3003 - 21

three separate experinents are own 1n Conmpound No
. ECso (~. gbuEtREGeE (raj/afs9 GESthe-mytHive (xtrmeql)@mmobeemloygd (test
2) 9 (test 3)0.002 por the purposes of this specification it will be
clearly understood that the word “comprising” means
15 “including but not limited to”, and that the word
“comprises“ has a corresponding meaning.

DETAILED DESCRIPTION OF THE INVENTION
The invention will now be described in detail by

20 way of reference only to the following non-limiting
‘ examples.
Particular examples of compounds of the invention
include those of Formula (Ia), in which the spacer group Y
is as shown in Table 1 below.

1
1]



0.0004- -> 1 > 0.1Compound (A) (test 2) Compound (A) (test 3)0.009 0.009-
->1>0.151t wll be apparent to the person skilled in the art0 Nahdt 2003
while the invention has been described in sone detail for the purposes of
clarity and understanding, .various nodifications and alterations to the
enbodi ments 10 and nethods described _hepein may be made without departing
fromthe scope of the inventive concept disclosed in this .specification.
10 March 2003 CLAIMS - 22 1. A dineric conpound which conprises two
neur am ni dase bi ndi ng nol ecul es attached to a spacer or linking group, or a
_pharmaceutical ly acceptalde igLL,DP’ﬂg}' tive thereof, in which the
neur am ni dase bi ndi ng nol I'S a conpoun iclyf binds to the active site
of influenza virus neuraffi nifdase, but is not cl§awed by the neuram ni dase.
2. A conpound accordingltoldC aim1 Hp whi ch the n raniq;dase bi ndi ng
nol ecul e has an | ; ah 10-6 C@¢cording to
Caiml or daim 2, gn whi di meri c noleculde conpfisesl||two
neur am ni dasebi ndi ng neur cid (sialic ad®d) or cl opentyl or
cycl ohexenyl carboxylieneCid erivatives coval ent hyy#it ashed to a comon
spacer group. 4. A conpound aggording to any one of lairfl 1 to 3, in which
the conmpound is of General Fggmula | H OzH (I ) in which_ khe neuram ni dase
bi nding group is a 2,3dehydNosi #% ¢ acid derivative whit iMf2 at t ached to a
spacer group Y via the 7-position; R represents an azido group, a hydroxy
group, an unsubstituted or substituted(gu?nidino group, or an unsubstituted
or substituted am no group; (Y) a

5
Table 1
Compou Linking Group Y
nd
Number
(2) ({CH2) §NHCONH (CH; ) 4{NHCONH (CH3) ¢
(3) (CH3) éNHCONH (CH; ) 1,NHCONH (CH3) ¢
(4) (CH,) ¢NH [COCH,;NH] ;CONH (CH; ) {NHCO [ NHCH,CO0] 3NH (CH;) §
(5) (CHz) ¢NH [CO (CH; ) sNH] ;CONH (CH; ) 1,NHCO [NH (CH; } sCO] ;NH (CH, ) 6
(6) (CH;) NH [CO (CH;) sNH] ¢CONH (CH; ) {NHCO [NH (CH;) sCO] (NH (CH; ) 5
(8) (CH, ) (NHCOCH;,;N [ CH,CO,H] CH,CH,N [CH,CO,H) CH,CONH (CH, ) ¢
(9) (CH; ) NHCO (CH; ) ;CH [NH, . TFA] CONHCH,CONH (CH;) ¢
(10) CH,CH,0CH,CH,0CH,CH,

" The compounds of the invention may be prepared by
10 the methods outlined below, in which R and R? are as
defined for formula (I).

Suitable monomeric intermediate compounds of
general formula (II) can be prepared following methods
described in International Patent Publications

15 No. WO 97/06157 and No. WO 97/32214. Thus if the group at

' position 7 is an arylcarbonate (eg. Z = 4-nitrophenoxy),
the intermediate can be used to make 7-carbamate
derivatives (Z = alkyl-NH) by reaction with various amines
(alkyl-NH;) .



*10- March 2003 23 R2 repres ents COCH3 , COCF3 , SQZCH3 or SQZCF3 ; X
‘represents O 0 (C=0) , NH, NFiCO, 0 (C=O) NH, 0 (C=S ) NH, NH(Ci®y@ush 2603
NH( C=S) NH; and the spacer group Y is an optionally 5 substituted and/or
"branched chain of up to 100 atons in length, with the backbone atons

sel ected fromthe group consisting of _cagbaon, nitrogen, oxygen and sul phur;
or a pharmaceutically-acceptable derivative or salt thereof. 10 5. A
conmpound according to any one of Claims 1 to 4, in which the spacer group
is 8 to 100 atons long. 5. A conpougd according to Claimb5, in which the
.spacer group is 10 to 50 atons longy 7. A conmpound according to Claim®6, in
whi ch the 15 spacer group is 12 tb’%b\@tons | ong. 8. A conpound accordi ng
to any one of Clains 1 to 4, in which:JR il an am no or guani di no group,
whi ch may optionally be substi d; i cetyto.8r trifluoroacetyl; X
is O(CCONH, and Y is a linlkiPhg grodp of 10 and 50 atons in | ength.
9. A conpound according to Claim8& in whilch th¢l 2S substituent on the R
group is selected fromthe group H8nsisti of al kyl, hydroxyal kyl, allyl,
nitrile) al koxycarbonyl and aryl. 10R**ConpQlnd according to any one of
Claims 1 to 9, in which the spacer group Y i€ selected fromthe group 30
consisting of optionally substituted strai ghtR or branched hydrocarbon

chai ns, peptides, oligosaccharides, poly am no acids, polyethylene glycol
units, al kyl am doal kanes, ,aIkyIureidoa{ nes, any of which may be used
alone, in nultiple fornms or in conmbination. 35 11. A conmpound according to
any oneSof Clains 1 to 10, in which the conpound is of fornmula (Ia) 10

March 2003 For example, the (6-aminohexyl)-7-carbamate
derivative of GG167, compound (7) below, is a useful

precursor to certain compounds of the invention. As will
be appreciated by those skilled in the art, it may be

10 necessary or desirable to use protecting groups to protect
‘one or more of the functional groups of the neuraminidase-
binding molecule during the process of attaching the
‘monomers to the spacer group. See for example “Protective
Groups in Organic Synthesis” by Theordore W. Greene and

15 P.G.M. Wuts (John Wiley & Sons, 1991).

Compound (7)

20



- 24 Im o NHO (Za~ 5 and Y is one of the Iinking groups set out,in Table
1 herein. 12. A conpound according to any one of Clains J. to 11)ipiMarciogh
the spacer group Y has attached to it an extra functionality to inprove the
pharmaceutical or 10 pharnmacokinetic properties of the conpound) selected
fromthe group consisting of |ipophilliggydrocarbon groups, polyethylene

gl ycol (PEG? chains and peptides. 13. A pharnmaceutical conposition
conprising_a onpound .ccord|no to .n_.one of QIQ! i to 12, together 15
with a phaEﬁ&E@&éEgally 3 j @€~ one or nore

.ot her therapeutic and/oruwed@bwe&@ulGdaﬁwambywﬁxy 9#&cet£m£dﬁp@8|t|on

according to claim 13, addit l-viral agent.)
20 15. A conposition acceré g@&ﬁ@-@ﬂtl-Vlral

agent is selected fron1tgal@mumpnnmmﬂﬂanqunahaaQnquamlﬂ]amabogues

amant ag ne, 11 mant adyge Aud B g5 Ae AdEADON (O LheabrgaLERN O

prophylaxi s of an 25 ortho XOVI T us or paramyxovirus |nfec
conpr|5|ngCam@agpwﬂqmwﬂﬂﬁguanmdanTﬁm1ﬁ4éﬁrEﬁ¢E@d¢®¥yaﬁbngO@rOaDconpound

accordi ng Qne . Qfy _ , a Iﬂ%@ nge

treat nent. b‘ia%%%%\orrgl%n acc<§Jr§§:|a\:\nc}scibc{;Il aal’ém(q (7p Ihﬁ e qggfs ectlon S

caused by Pﬁfﬁu@ﬁ%&@&eonBDMso ) R rpxyxﬂpnezsz §8m1A W@Fﬁod

actCﬁrgl ng E@d@ﬁallm4l@1(¥so@ﬁr¥§téﬁau'dafhéi\’gd'ff'Bngﬁ‘g W@Szvs?ﬁoh@w@ndlg A f

met hod accar one q ai 0 e coppound is o

For muld (1 g mg&maﬁxﬁowr%ﬂ% A et hdRe ac ot %h FP8L8hy ofBSf d ains

1$ Lodlg wholle alixtheredoss istinrddaindngedor rom 5000t £6x01 Hﬁy&OOlng/kg
t to

of -bodywei gﬁas%‘i&tﬁ% wak #1150 d’%‘}lé"g&fé dﬁf‘.ﬁ#&grea 2 gy %%898%'«9%5

O,
12, for an active t her apeuetlc ag
prophylaxugndﬁrohumﬁnww@mmmuﬁxbthananyxovﬂh@sreﬁiéwe|wns seirredeiof a

conpound ag g@rt@hag (20,22 @N9 A Q@{ﬁ&ﬁ&é@uwfaﬁezmwf aggure of a
nedlcanent or the treatnent or prophylaxis of viral infection.
filtered. The filter-cake was washed with acetone (5 ml)

and recrystallized from a mixture of methanol and water
(7:3) to afford the title compound (2) as a white solid
(18.6 mg, 32%).

20 Ms 1090 (M+2)*"

lH-nmr (CD30D + D20) § (ppm): 1.30-1.70 (m, 20H), 2.01 (br

s, 6H), 2.95-3.20 (m, 12H), 3.50-3.65 (m, 2H), 3.70-3.80

(m, 2H), 3.90-4.20 {m, 4H), 4.35-4.70 (m, 6H), 5.70 (br,

25 2H).

Example 2 Preparation of Bis-[7-(6’'-hexyleneureodo) -
carbamoyloxy-5-acetamido-4-guanidino-2,3,4,5-
tetradeoxy-D-glycero-D-galacto-non-2-~

30 . enopyranosonic acid] (3)
To a solution of S-acetamido-7-(6'-aminochexyl) -
carbamoyloxy-4-guanidino-2,3,4,5-tetradeoxy-D~-glycero-D-
galacto-non-2-enopyranosonic acid (7) (50 mg, 0.1055 mmole)

in a mixture of DMSO (1 ml) and pyridine (2.5 ml) were

35 added 4-dimethylaminopyridine (12.87 mg, 0.1055 mmole) and
1,12-diisocyanatododecane (13.31 mg, 0.0527 mmole). The
whole mixture was stirred under argon at 50°C for 7 days



. 15 23.. A nethod for the detection of influenza virus, conprising the step

of contacting a conpound according to any one of Clains 1 to 12 wMhAnaom
sanpl e suspected of conprising the virus. 20 ° .An. A@QY. Al S
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N N N ~ )
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[oaD) oof ot CEE%L]%S’] i a]u@]g P ShEd e i (il el el gnl cal ca
% xr| gbzUi tL&URL El]lda] d&qmm%% ct A R3] cal ca
] caD] ca] C&Q@L‘Eahﬁ hc%‘é%\:ﬂrpa] qq}é@ié‘sﬁ!]cﬁﬁé tﬁq_@l/é?ted in acetone

.X\l/g:y& Iflgiy%glg&b% g &1%§&§(1)1teredgglo ﬁ@ﬁ@% 10% égolved in water
109&! 15 %4 000%. fl) B0 YRk romatbykakthed on a Sephadex G-25 (50 ml)

column using water as eluent and the product was freeze-
dried, to afford the title compound (8) (30 mg, 31%).

MS 1206  ( M+2 )
20
‘H-nmr (D;0) & (ppm): 1.23-1.63 (m, 16H), 1.98 (brs, 6H),
3.00~-3.20 (m, 8H), 3.35-3.55 (m, 6H), 3.60-3.92 (m, 10H),
4.08 (m, 4H), 4.43 (44, 2H), 4.50 (4d, 2H), 4.84 (4d, 2H),
5.66 (br, 2H).
25
Example 5 Preparation of D-glutam-y-yl-o-ylamineacetyl,
di-[7-(6'-aminohexyl) -carbamoyloxy-5-
acetamido-4-guanidino-2,3,4,5-tetradeoxy-D-
g.lycero—D-@lacto—non—Z-enopyranosonic acid]
30 as trifluoroacetic acid salt (Compound
Number (9))
NH,.TFA
g)HCONHCHZCO-U)
35 (|'3H2
o



. 10T < 10%F& ()-!$1F$ <bCl !}  S$L0%UCCE' () -y! yS$10909& ()-y' yl0%& ()- @)\
y109%mn&' () - @Y10%& ()- Y310%& () - 10 March 2003
[ OMUBLC! &2109& () -!s S$L0% [ [& ()-y! SPL0%R ()-y! |  S$10%
" & ()-y!i S$L0%1[1& ()-y! S$L0%C@@E ()-yyZ8!! @H#10% [ & ()-
109%2&' () - F¥%6109Z& ()- 10DD 10DD 10DD-. 19&*0%DD& () -
&10%&' ()-|-zX6yZ8!! & $10% & ()-Z!'[ & $10%
& ()-2x & $10%z& ()-Z! & $10%aEE () - zww&' ()-1" @#10% & ()- gK@! 10Z
10ZFf , " 109%&Z& () - & , 109%Z& () - &6F10%2&' - % 1092Z& () - - 1092Z& () -)
109Z& () -5Dr P. 5! n° yMITBOF— @~ wtamv@w Pﬂﬂcﬁmfo%@% 12D () - QOY&

()- &y10%& ) 682mmole) was dlssolved in water (0. 25 ml) contalnln
1PZS |tmLB 5||s &'#10%&' 6 L!# Owﬁ?fﬁ&éﬁ #10%&' 3%51# 0%
& ()-1" yMpiDo& & ﬂ“%lé& ( Fr S11498 () - 6%7&‘?5% 91139 10
10! D' yls! #1Q%&. 6) mbj, L'l#ék(ﬁ%bﬂ&)( Z[XFH &ﬂ'eaﬂ@ol@%&y:& (v)as 11 0@y Sy REH ) -
!I10MT~T~&Q£AEO§E19%&%&) T %%%%o le t&go%%°&)1n a "?égzacetone
bath. Into this solution was added 1sobutyl chloroformate
(26.95 mg, 0.197mmole). The reaction mixture was stirred
at -15%29C for 12 min., then combined with a solution of
10 5-acetamido-7-(6’-aminohexyl)carbamoyloxy-4~guanidino-
2,3,4,5-tetradeoxy~D-glycero-D~galacto-non-2-enopyranosonic
acid (7) (116.9 mg, 0.246mmole) and triethylamine (24.9 nmg,
0.246 mmole) in water (2.5 ml). The resulting mixture was
allowed to agitate at room temperature for 3 hr, then
15 evaporated to dryness under reduced pressure. The residue
was subjected to flash column-chromatography (silica gel,
2-propanol:acetic acid:water = 3:1:1 as eluent) to afford
the N-Boc derivative of the title compound (9), which was
then treated with trifluoroacetic acid (2 ml) at room
20 temperature for 1 hr, evaporated under vacuum to dryness.
The residue was freeze-dried to give the title compound (9)
as trifluoroacetic acid salt (31 mg, 30.4 %).

MS 1118  ( M+2 )
25 '
H-nmr (D;0) & (ppm): 1.22-1.62 (m, 16H), 1.98 (br., 6H),
2.20 (m, 2H), 2.41 (m, 1H), 2.57 (m, 1H), 2.90-3.25 (m,
8H), 3.59 (br dd, 2H), 3.68 (br 44, 2H), 3.76-4.01 (m, 3H),
4.10 (m, 4H), 4.43 (br 44, 2H), 4.53 (br dad, 2H), 4.95 (br
30 dd, 2H), 5.85 (br., 2H) '

Example 6 Inhibition of Influenza Virus Replication by
Compounds of the Invention
Compounds of the invention were tested for their

35 ability to inhibit the replication of influenza A virus,
following the standard method that has been described in
the literature (see for example Watanabe et al, J.

]
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(109%6CGE" () thtgrén 18 semi-log curve fittlng The results show that
dimeric compounds (2), (3) and (4) are all more active
against influenza than the monomeric ligand molecule (7),
and that compound (2) of the invention is even more potent

10 than the highly active compound (A) [GGl167]. The

therapeutic index for the compounds can be calculated by
dividing the minimum cytotoxic drug concentration (MTC) by

the IDsgg.
15 Table 2
Compound No. | Spacer Atoms IDs5g 1Ds0 MTC
(Number of
atoms) Hg/ml (W °f (a)) | Kg/ml
(2) 22 0.007 0.013 >10
(3) 30 0.017 0.028 >10
(4) 42 0.084 0.11 ’ >10
(5) 58 0.35 0.42 >10
(6) 78 0.63 | 0.62 >10
(A | memme-- 0.0085 0.028 >10
(7 ] mmmm——- 0.22 0.32 >10
Example 7 Inhibition of Influenza Virus Replication by
compounds of the invention
20 Compounds of the invention were tested for their

ability to inhibit the replication of influenza
A/Victoria/3/75 B010 in a standard CPE type assay similar
to that described above in Example 6. The results for
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5
It will be apparent to the person skilled in the

art that while the invention has been described in some
detail for the purposes of clarity and understanding,
various modifications and alterations to the embodiments
10 and methods described herein may be made without departing
from the scope of the inventive concept disclosed in this

specification.
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y  95$10% & gﬁluq@@@lnggus neuraminidase, but is not cleaved by the
neuraminidase.

2. A compound according to Claim 1, in which the
neuraminidase binding molecule has an ICsg of not more than
107%M.

3. A compound according to Claim 1 or Claim 2, in

which the dimeric molecule comprises two neuraminidase-
binding neuraminic acid (sialic acid) or cyclopentyl or
cyclohexenyl carboxylic acid derivatives covalently
attached to a common spacer group.

4. A compound according to any one of Claims 1 to 3,

in which the compound is of General Formula I

O,

e
Altin.

(I)

in which the neuraminidase binding group is a 2,3~
dehydrosialic acid derivative which is attached to a
spacer group Y via the 7-position;

R represents an azido group, a hydroxy group, an
unsubstituted or substituted guanidino group, or an

unsubstituted or substituted amino group;
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AL 10%jl§‘ ()spacerlog/i?joéb(is 12 to 30 atoms long.
8. A compound according to any one of Claims 1 to 4, in
which:
R is an amino or guanidino group, which may
optionally be substituted;
20 R? is acetyl or trifluorocacetyl; °
X is O(C=0)NH; and
Y is a linking group of between 10 and 50 atoms
in length.
9. A compound according to Claim 8, in which the
25 substituent on the R group is selected from the group
consisting of alkyl, hydroxyalkyl, allyl, nitrile,
alkoxycérbonyl and acyl.
10. A compound according to any one of Claims 1 to
9, in which the spacer group Y is selected from the group
30 consisting of optionally substituted straight or branched
hydrocarbon chains, peptides, oligosaccharides, poly amino
acids, polyethylene glycol units, alkylamidoalkanes,
Ialkylureidoalkanes, any of which may be used alone, in
multiple forms or in combination.
35  11. A compound according to any one of Claims 1 to
10, in which the compound is of formula (Ia)
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(Ia)

5 and Y is one of the linking groups set out in Table 1
herein.
12. A compound according to any one of Claims 1 to
11, in which the spacer group Y has attached to it an extra
functionality to improve the pharmaceutical or

10 pharmacokinetic propérties of the compound, selected from
the group consisting of lipophilic hydrocarbon groups,
polyethylene glycol (PEG) chains and peptides.

13. A pharmaceutical composition comprising a
compound according to any one of Claims 1 to 12, together

15 with a pharmaceutically acceptable carrier and, optionally,
one or more other therapeutic and/or prophylactic
ingredients.

14. " A composition according to claim 13, additionally
comprising a second anti-viral agent.,

20 15. A composition according to claim 13, in which the
second anti-viral agent is selected from the group
consisting of sialic acid analogues, amantadine,
rimantadine and ribavirin.
l6. A method for the treatment or prophylaxis of an

25 orthomyxovirus or paramyxovirus infection in a mammal,
comprising the step of administration of an effective
amount of a compound according to any one of Claims 1 to 12
to a mammal in need of such treatment.

17. 2 method according to Claim 16, in which the

30 infection is caused by influenza A or B.
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treatment or prophylaxis of a wviral infection.

15 23. A method for the detection of influenza virus,
comprising the step of contacting a compound according to
any one of Claims 1 to 12 with a sample suspected of
comprising the virus.
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