5..e3el @XI RRS, UUWBW @>UT - DI MERI C COMPOUNDS AND THEI R USE AS INWBQLIQQ§)CF
NEURAM NI DASE  Tilt(a e i n relates to a new class of chem cal conpounds
and their use ;WIHWWﬂWM@R n particular the invention concerns novel

di meri c conpounds, .ggkdods for their preparation, pharnmaceutical

formul ati ons thereof and their use as antiviral agents. BACKGROUND OF THE

| NVENTI ON ' Enzynes with the ability to cleave N-acetyl neuram nic acid
(NANA), al so knowR T¥ERIC,HCOMPOUNDS PONTHEIR USEr BehIVHRIEITORSE qF esent i n
many m croorgani sms, The se incl udenbagigihepgsgh as Vibrio chol erae,
Clostridiumperfri nge%iSSt r e\pt ococcus pneunoni ae and Art hrobacter

si al ophi l us, and viruses" Such Ao 1Rkt WY aF M S Benz aclvémisa L
nunmps Vi r us,CNevwEsds eanlil selaser visesiande $eadaé . Vi Thispa MSEL 0L T hESE
viruses are j L O thony Ir aranyxovirus groups, and carry a

neur ani ni daslg{%%:r?ielvﬁy on %‘.ﬁééé sﬁ?\(%%e&o eﬁ% %?%%ufg%?u%%%?d%ﬁyr of these
neur ani ni dasie$los SEE HER b gani Bhsrnaee waj ox L pad hogeasi of s Meie 286f 05ng

ani mal's, ancIsone,uselcds asnt N1 Henzagaifyis and Newcastl e di sease virus,
cause di seases of enornous inportance. It has |ong been thought that

i nhi bitors of neuram ni dase m ght prevent infection by neuram ni dasebeari ng
viruses. MSHAG{GRIEN K nOIMTT KB UTNWENT Tase i-nhi bitors are anal ogues of
neuram ni ¢ aci d, such - deqxy.-.2,.3- dehydr.o- N-acetyl neuram nic acid ( DANA)
and sone of its de.riyaE[qu\)é“ses( Jiytnkbllt St ag?/lfjll\}"i}f didgy e A sresd) . qur

| nt er nat i ondteWRAMHL Pt & atNANA No. a M K diad24s desel i bescad nupdhgs  of

anal ogues ofo{PANA wWhiisdy i i viral_neuram nidase, and it has
been shown i art_i cul ar)ﬁ%%’?&é é’].ee afgl.aégé%‘gt iIll’ rélany microorganisms.

4- guani di no- egsé‘oxyl%l@%é?%‘?%t%c%‘%% retir @b nie altobefLonpound (A), code
nunber GGL6W)1dstmiE@inh parfRendé LAl NBRtef o d Engl. J.
Med., 1997 %?r?t 8r70% 8892 'p O hg(ré?;?%ent apcf)ﬁ%%?%%ﬂf%dzes@%ga%aér%us

cl osel y-rel at'ed T4 T ¢ acT F &t et § v nNGe-~clp@s  4mf gedr 2003 - 2
(eg. PCT Pubtiimet,i qresraNoyf MRS 288005, NoumpAD 95/ 20588 kN WRease

98/ 06712), and.antdzyi - ec conj.ygat es of GGl67 have al so been
described (Inter natr}déniga%{dP%?g%'pl iLU{:a f oonpl\%%sifcﬁlﬁﬁbgﬁﬁoa?rﬂ)o.PStk@ZH

Conpound ( ACTANFRFFVEEHS e etqH amyk i ritidi a4 om0 are sdmty & aci d based

i nhi bi t ors mentizonied ahoy e ctothiery tapas ofs i gy actdye §nhjbitors of

i nfl uenza vi ”{Z;i%ﬁ“ésam ruadase have al so been described, particularly those
na o- d'cat’bo

7 menbexe 9 @O Y BRI AR L1t er nat i onal

based on 5- *a
Pat ent Publ icgstararmsnsN: r oD 06/ 2 G83h @yech Nao £ WHrd Ao r Racemtly, and

I nt ernati ong t IGadq o 7/ 0 7 .- WO,98/ 06712 and
Eur opean Pat é’ﬁfﬂﬁ?ﬁ% ol;r?ftl\}o]gho%gz)gi\?/@ %aa(/neaesé\geswc(:ra}l\slgte]t? SRR dertitaet i ves

20 of conpodif}SEAHFFARTIPE M HoaHe igunsttiterms .d 7- hydroxy group is
replaced by various otthehafsun@ngomldr! it@SugdM¥ &haitn it sy td pld cation of
the influenzg Vﬂarmu%ié’ééseh%’ie ow sur%{ﬁi singly found that when two
neur ani ni dase- bi ndi ng corrpmﬂ%gzs RAre’ St t]é’cﬁe;gq’ioﬁk’&i’ IR Het2 24t ough a
regi on of tReaminecutierusdest. | Mot dfmvidiesachdwn bididiamgdiidde active site,
the resul t ant,dig@|s. Show %asfﬁpﬁl ti-viral, activity. lLn particular we
have found that, although an ext aggu %ﬁ Ut "t &6 tsdl%rf%ound (A at
the 7- posi t %0 gameT%al 1 by N astdtghin 30 aeigriease fich (DRNANtdnd nf | uenza
activity, whemd WE Sueh desulativdy edidilACW LS of \IRPYY (A7 fxg both
att ached , ' —

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 GGl67) 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

*G00002*

\\\\\\\\\\\\\\\\\I\\\\\\\\\\\\\l\\\\\“\



NH HN i~ NH2 10 March 2003 - 3 to a suitable spacer noiety, the
anti-influenza activity can be greatly inproved. Though not w shithiprtto2d9e
bound or limted by any proposed mechani smfor the observed effect, we
bel i eve that the dineric conpounds of the invention have 5 |nproved
anti-influenza activity because they arg able to bind to tw separate

neur am ni dase nol ecul es, and thereby cause aggregation of the neuram ni dase

tetramers and/or the i qu nza v |o f%@@@%&ﬁgﬁiﬂbE9$%®6$gjcahdn a
first aspetegt hBCTn¥ &L W%

dlnerlc conp f fh s two
neur ani ni dgge hongen@ammzecmaadeﬁncmﬁﬂkr4¥)@@%E%B% eop-f Fnﬁ?ﬂbgg?%ﬁ% The

neuram ni da%%gh%@' @%h\;g)l [ 4By desAWbEQNPRHDErwlt £6ndd banestto the

active sit® Za Vvirus neuram ni dase, provided that it is not

cl eaved byappeiemtimn Nehe BEUAHE T @GEEL bi ndi ng ol ecul e shoul d i tsel f
have a high binding affinity) preferably an 150 of 10-6M or better
Preferébly the dinmeric nolecule conprig®es t 20 neur am ni dase- bi ndi ng
neuram ni ¢ acid (sialzc acid) or cyclop Q. cyclghexenyl carboxylic

acid derivatives covalently at t acer group. In a
preferred enbodi ment, the invention pyovides a cgnpound of General Formula
I 25 HO (1) 10 March 2003 - 4u8i n whi neur am ni dase bi ndi ng

group is a 2,3dehydrosialic acid derivaini®e whych is attached to a spacer
group Y via the 7-position; R represents an azﬁdo group, a hydroxy group,
an 5 unsubstituted or substituted guanidino gr@up, or an unsubstituted or

substituted ami no group; Rz represents %ELQ§§f3 , S02CH3 or SO2CF3
represents 0, 0(C=0), NH NHCO Q(C=0) NH, Aq=s) NH.(C=O NH, or NH

(C=S)NFi; 10 and the spacer group Y |s an optlonally substituted and/ or

branched chain of up to 100 atons Ié: g% th the backbone atons
sel ected fromthe group consisting TR

Ac repres ents acetyl
.10 .

Tn addition to the sialic acid based inhibitors
mentioned above, other types of highly active inhibitors of
influenza virus neuraminidase have also been described,
partlcularly those based on 5- and 6-membered carbocyclic

15 ring systems (eg. Internatlonal Patent publications

No. WO 96/26933 and No. 97/47194) .
Recently, International Patent Publication

No. WO 97/06157, No. WO 98/06712 and European Patent
Appllcatlon 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
1nh1b1t multlpllcatlon of the influenza virus.
We have now surprisingly found that when two
neuraminidase-binding compounds are sultably linked
25 together through a region of the molecule that is not
involved in blndlng to the active site, the resultant
dimers show outstandlng anti-viral activity. 1In 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-gubstituted molecules of compound (A) are both attached

o

X

|trogen oxygen and sul phur;



* or arpharnmaceutical |l y-acceptabl e derivative or 15 salt thereof. Preferably
- the spacer group is 8 to 100, nore preferably 10 to 50, even norl@ March 2003

. preferably 12 to 30 atons |ong. Mst preferably: 20 Ris an amno or

guani di no group; R2 is acetyl or trlfluoroacetyl Xis 0 (CO ~I~1; and Y
is a linking group of between 10 and 503afons in | ength. 25 Ml ecul ar

nodel I i ng studies indicate that the spacer group could be as short as 18)
15 or 10 atonm Isarigabdre nepacumemdbeshortike ahai-1ihfbuedbe petbdobtgkill ed

in the art I r le_to optim z h er |ength rQutine
trial and S\r,\%lor&)eegg%ﬁtﬁ nt eﬁp%oﬁ‘fecgo I h%‘é%lgré?gi‘ﬁ%glﬁg%tg?\g%% ]?%3?8\/\3& any
vari abl e o¢émigedune any frorandsed Inechasisar fabl ehengbberved shfiecuy

di ff t t
Mol ude. pUE Ded itue® GHAC LT At 1§ Bindodiad’ b Peng PR es SHDRRLE o' S
al koxy&ar bamproxied a6Ai-influenas oanctzmty %ecaseﬁ@ a‘blll%Ys@a%eabbeo‘%s Y
~include, byt nar@on@lyd idBdHhdd nAPLARDA AYsSURSTbL i &8, SAEQ! OhEr8by

branched hydrocarbon chai ns, peptides, oligosaccharides, poly am no aci ds,
pol yet hyl eﬁéuaﬁyéasr@ﬁattslorhlqaut&rﬁ db%lw%zﬁie%ld@%d R??W’é?’a%aﬁi%ﬁ% thfy of
whi ch may barasedzal eleidds multiple fornms or in conbination. The spacer
group Y may al so optionally have attached to it an extra functionality to
i nprove the pharnmaceutical or pharmacokinetic properties of the compound.
Such fudnct SUMBRRYI OF miE umeyBNTEOMi | i ¢ 10 hydrocar bon groups) pol yet hyl ene
gl ycol (PEG) chai ns dp e For. the p ecification,
the terns "hydrocar bgﬁ‘ %glyl?% %.spect. Lh\ge?rgt?lor?&%g\;dlc%%% %el ude

sat ur at ed, dimeztigr soowoamd ospcildhe dWmm@oWgrwp’S@mlﬁl@aWHbLndlnggs
and corbi nﬁau@emg& %tﬁccfa&féalrt% étjﬁ%@@é@ éybfiﬁﬁ%?é‘térgunp hydgggar bon
chains inc r, substituted ani no groups such as
NHacyl , anﬁe&FR@%yléﬁéﬁp?W%@ Fioks B P RBXySoBRuRd ewhieher abl y

F, Cl,:L_shydemls abkme, i ﬁ&@l@ﬁﬂ 19f Diefa AL POXYnehfamihidhse,
appreci ated_b rtt co ounds f formula (1)

se.skil.led in the e
may be rmdPFf%&dﬁg %PS\F’ d& gfamicd ?%‘é?$3°%c€'é?)t%rb ¥Ber | ?l ves t her eof
at any of neerbmiotidess gmolipyy inmldeulanpoowtd Dfsébf nbdwee 25 igh O
t | th
D bosyl “(EABERESheRTaAG) dRdedldyey A EreamRa gl dkal Lhe
i nterest |ﬁ€?ﬁé€a§P~Vth@stdé-ﬂ§r1§hé¢PJa%cm hsPmPEi$Ss WP opyl or i sopropyl

estersgp arﬁéueahehida&%ﬂﬁ %ur&ﬂﬂmlaéﬂdeﬁéfﬁicaa@hapebyl esters

of the co ds oFi ﬁ.orrml a : I aaxtﬁ? ap reC| at b% t hose skilled in
the art th Yc RBEBRErn8Ee ‘Fv?a‘f’r bV htVeBnpounds
of f or mul ac(avaalgayl_beadtmalcrwd S aatcomncﬁnti;amcemegmsptl on. 35 The term

"pharmaceutical ly acegptahl fgwfe\éaté“# ,tr};?é}{@ We PR IRE df&% ﬁ;@&,—i’

acceptabl e salt, ester or sal er of a conpoun ormffla ()
or any ot hércomppenﬂapéh@mgal @ormula I

25
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conmpound whi ch, upon adm nistration to the recipient, is capable of

provi di ng a conpound of fornmula (‘1) or an anti' virally active retMatsh|2D@e
or residue thereof. O particular interest as derivatives are conmpounds
nodified 5 at the sialic acid carboxy or glycerol hydroxy groups) or at
am no and guani di ne groups. Phar maceut_i%al_l y acceptable salts of the
conpounds of formula (1) include those derived from pharnmaceutically
acceptabl e i norgani c and organic acids and, 10 bases..Exanpl gs of suitable
aci ds i ncl yge wividriocth@rneyragin bbreei RIndipP TP h?t?in@,' perchloric,
fumari c, | ef i 0f J tife WiaLEhcissattayhied, touecspPRCEY

t ol uene- p%?ﬁyﬁ%ﬁ%iﬁggtéaélf%@%%gf%c citric, nethanesul phonic, formc,
benzoi ¢, melranige,Y riabht Hag eheP2S151QR phoni ¢ and benzenesul phoni ¢ aci ds.
Qther acids such as oxaldErasémks vl £zidd growhenschydsopiaghatiut Aéal |y
acceptabl e, may be useful in the eparati on. a se S

i nt er nedli atwssubs bbEarad n@rcﬁ\’éﬁﬁgéggﬁ‘fl ?‘ﬁ%nfﬁégﬁt%%ﬁugﬁdfog hg?lr

phar maceut i cal\|ys@cegptabbe aabgt26uaddi ambnosgkosPiSalts derived from
appropri ate bases include al kal i (e di w.aldaldgereart h netal
(eg. magnesium, amﬁ%ﬁﬁprﬁﬁf%ﬁzﬁ%érgoﬁ%’s %q}%% Ig;?'ﬁ()s%aﬁg. The _
conpounds of fgsFukantk)opossessps HHLi NHEQL 923CH00 Nt G5v 0%Hti cular
t hese conpounds i nhi bj S vi ral neuram ni dase of orthonyxoviruses
and par arryMWﬁ@LIg?'f% iggg&'ﬁg he viral neuranini gase qfyJ nfiuenza A and
B, parapnfluenza, munpsdahieNepreast| §ralBedsés 38 FRGSOMR &ysecon_d aspect
the, [ nvent! o.p{o¥dSh a-BPERORInehechietaiwenit ap, opr 0T Aton Yonpound

of forrmlaﬂ1 Or "a pharmaceutically accept abl.e rd g for use
as an acti veendiehapwitic tﬁ’&eﬁ’ﬁcikg%at B5t ﬁv?r%’tecg%do\r%%‘y q%(%%leé]ﬁ@i%n

par amyxovi r?ﬁn'é%@@.hbo@ﬁ- 35 Hom ,a riiliredieas pestyadre andy i IRMAHF ovi des a
nmet hod for e treatnent of _a viral .i.nf i QU XA Y 161 <P # DRV XB VI T US
and paranyxovi rus i nf 8&t Poﬁg‘airﬂ‘age&é:ﬁ%ﬁ?y g%fgfpwgrch 2003 conprising the
step of;gadnigh gt Eax@efaf an effective anount of a conpound of the

i nvention, preferably A G0RQY! e faPeha gdoup Qs B phar nee eutdxal |y
acceptabl e salt or defrATve ther eo , to a

l, 4.0 ed ofnS
treatment. prefiemeiflar ridd tenifdhi FBIAD JORGHIRT eprea&i%ff?hgoi%Seﬁgplg% t here
i s provided %ngethod for the treatnment of influenza A or B in a manmal,
conpri sing % € -step of adm nistratiqon of an effective anount of a conpound
of the 10 invention, Moéftérp&'tﬂgtfrzf c]tyrr'pound of formula (1), or a
phar macgyiti cal |y accem al ersaning aerduwanidin FSH! to a manmmal in need
of such treatnent. Pr Z{Zengbl Eettgﬁ e o daldEyl;I n a fourth aspect the
i nvention provides us 187§ donpound. of the invention for the
manuf acture of a nedi GamentO (GFOXNE 13t nent of a viral infection. It will
be appreciated by those gkid |ethiing hgreup ¢habetwéenechbeandr 80nafems
treatment extends to prophyl axis against infection as well as to the
treat ment 20ofleng®lblished infections or synptoms, ‘' The co ou%& of the
iRvegtigg may a:cso ]?fa mﬁmﬂim@ekliMn%tlh@ugi ilﬁdagzttiec bhoOdS f or
the detection of influenza vi r i Bgsugh nst 9.0 tatrems Heong,
advant ageousSRaF$T nkF 3*Ro %?‘J%gﬁ_%fgghgﬂlgﬁseﬁtsi g'g to 25 a laheli 4 !l be
further appreeimdgdetventbehshanteart tbrnathdfpoun@SoPEReY Ih Tequired
for use in treatnent ##’Irggaxlgogeoabxe%bhobltdnm ithe spaggipotergt
sel ect ed but“BFf 3" Wi ¥ he route of admi nistratiol ’ti}cj}f" nature of 30 the
conditi on bebngroueinedtraand PRE 8HEOINF*OEH ean% ot the patient), ?ﬂ will
ul ti mat 5'0}’ be at the digcgehbenloftt e ahtendadt thimfsidiem &Y VEetdhafi an.
I n genefral however, a suifable dose w.ll i fpéreneabane 0.01
to 100 ny/ kgo'of-‘uﬁéd?WéF@ht’-npéP’B‘é@? \gllféf'elr;’zﬁ &%%%l?ggafange of 0.05 to
. 10 ng/ kg/ dayq,-ngsEspi-eher.ably in the range of 0.1 to 1 ng/kg/day.

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.



10 March 2003 ' _ g _ Treatnent is preferably comenced before or at the
~time of infection and continued until virus is no |onger presentlOiMarchl2003
_respiratory tract. However the conpounds are al so effective when given
post-infection, for 5 exanple after the appearance of established synptons.
Suitably treatnent is given 1-4 tines dally and continued for. 3-7 days
post-infection, eg. 5 days, depending upon the particul ar conpound used.
The desired dose may begpr¢ ed..| single 10.dose or as divided doses
adnmi ni stered at agpropria#eéﬁg%egeépgglg59 Efa#bﬁgc Y8y Puthage todur or
more subdoses® Bt C&8y EOThOPEdppadis Febetiiatieen sty addiitnioxt erehdHeini t
dosage form Hhpdresabos efRtakN BEnt; 1000 .my, . .15.conveniently 2 to 200
ng, nost convegi ntlé io tg iOO ng %glggffyggﬁggﬁg FgﬁFlﬁ 'uﬁq;xnﬁﬂﬂﬂ9
form While iTHSSpokerEPERYRERe gbycadeunpteherdpylanidomdamndsyf t he
i.nvent i onSnayabley bdmenidsazkefdeds ihe saWyRDEA mal) pit yksgpLeferabl.e to
edient 20 as a pharnaceut?éal g%ﬁuﬁgpggh.ln Thus in

present the i i ng [

afifth aspegﬁjf%gp?‘%y%ﬁﬂnﬁnoﬁrb@iﬂ%@bhnﬁﬁb@ﬁaceﬁ'b?cépaﬁ@rmlrauporw may
corrgri si ntg_ a aslﬁrgﬁo@mglo?alb]{nhaae _(a:t%]t@@h@dpb@r ggcgﬁt Eﬁ@l—”gyfﬁﬁgﬁﬁtﬁ%?t@al t
or derivativ [ W one or nore pharmaceuti cal Ty

accept abl e cg:rc%i ergt%%rg?%r&gﬁﬂ?a%?}ftrb%fl 9* BhREMacAkiRpEici brapetodes

‘Er ophyl act i tcfgg?lteji f:i;\ioumﬂae cguch efmjcm»sﬁa?stﬁégepﬁ@mll&?i TibBﬁlati?@?e of
ei ng coppat iH}@-du ingredi.enfs o e formul ati on and no

bei ng del eterious, o theegiéé:%él'er#&t}ﬁeerr@g#?n%Ogiﬁﬁﬁoioﬁﬁﬁﬁhdghéﬁ-nﬁhénd

i nvention may<& &% used in conbination with other therapeutic agents,

for exanpl e other anti-HgH egd . td . t he. compounds ' of

Eﬂe i nvent i omh%ol%ea %r%l,pye“céiaét\%?tr%j%% tﬁzr?éan&t}?'\a/% _réaEF éj%g%ln?%%%e FRS eheFB

us provides Fn a Si aspétiaie” §F cerdinkt i are conpendedigta tnepedad of
formula (1) §at@rmmdraomaama&dtyeda@emot@@1Q§&L%d@écéjx%éﬂa#g@%g her eof

10 jvAr cB+20@3 ; g r. Wi t.h _anot her er gpeut i ca ctive
agent, in par ticular %nl_né}nsl(:)’i \%Haglco\ﬁ%’éﬁ’la.tl‘ﬂ?es éb‘%vtﬁ‘%ﬁ;ﬁ i DrRURPSS er Petitalblabove

may conveni efitP§ tBéUsnEse ve dyidpocasibomn e rrindifude BPhasaceut  cal

formul ation arg, thms, ssiedsdof t. C 1sin confj nat | on as defined
above t oget hei§vvith a ghar nac%%c?ca]ga]% agglg:geupégbf'gc%a??i atker efBE conpri se

a further aspecP*dt IEREPENFURT 88. methral enchénebeuti.c aagerdse for use in

such 10 contbnefevablynel, ude ,ohkatoadt i ailRbet, WenidReNtSL i 1hRaLd | Sul ar
anti -bagberié£¥ﬂgqunti -viral agents such agﬁﬁ hosel us'et«fit]%hiregrgé o

respiratory infecttons. For exanple, other conpounds effective against
i nfluenza viruses, suchtawilhebsiappreatateannhogueser ekaenned g, apve,

ament adi ne, dbtenBe! eHeNeoABYuRADAET BBy D)l Rl gled gi?gféggo o

conbi nations._The.,i ndf'aw dual “ conponent s Such
adni ni st er edPTIYHEF REQTRATEUFESablY shaoephabdes B rivasdyesattheteqordd ned

phar maceut i caty fof nthat fonstidRalV@rotps SAMPAMNESHELLHRS PV &L %rlataLe
5 e

used wigh a onc tic _agent active against the same virus,
dose of each(s@g'rrpg%}?-] énggféﬁl{ﬁlérgbtee’f%ts%?resH§holde€ilVﬁéﬁé’|¢lS famem t hat

enpl oyed wheéifmRRINGDMRLHEied arseatheal caeboAphr phtatendongardhdl be

r eadi I_y appriRgiat fshdYo2 5t @ﬁﬁ',ékéé&ﬁgs' 4 &‘Qtezsaéginpounds of interest

include alkyl esters, such as methyl, ethyl, propyl or

»isopropyl esters, aryl esters, such as phenyl, benzoyl

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 fqrmula (I) may be derivatised at more than
one position. '

30

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



Phar maceutical fornulations include those r suitable for oral, rectal,

nasal , topical (including buccal and sub-lingual), vaginal or padféatarias3

(i ncluding intranuscul ar, sub-cutaneous and intravenous) 30 adm ni stration)
or. those in a formsuitable for admnistration to the respiratory tract

(i ncluding the nasal passages) for exanple by inhalation or insufflation.
The formul ati ons nay, where appropriate, be conveniently presented in

di scret.e dosage units,, and nay be. pre e . Ofct i 8RENOIS wel |
known i n t hemppungt %%WJW@@%%%%%P%{%?%@? hees?lgp of brjnging

into associcﬁbggliet hee astdwied nppounsinpuhd | o fufarmakai 65 OF APndPYLai vi ded
|0 March 2003 ' - 10 solid i ers.. 0L ; 8ot hyhapdokhenpfi f necessary,
shapi ng t h¥ipReddcrImts tnh%t%ké%ﬁ‘a%éd 'or]f'ry%%é)\?on. Phar macauti cal ¢4 04 '
fornul ati ops reyichable fmrerest asinderivabives a&§ EOMRERPERt 'Y & present ed
as discrete ' unit.s, suc Sor CAtHEEE DI hirdbbei/s geaabscontai ni ng
a prederi er ftn ear?b’lﬁ’s?[lé(;fab?ﬁ% %%ﬁé/%fi %Er% lent; as a ' powder or granul es;
as a sol ut iz@n ard susEhsfwrnbding GFHCEREE si on. The active ingredient may
al so be presented as @, hgldseue] &£L AT ¥coéppasle. sdabkebs &hd capsul es for
oral 10 adm nistration may contain conVﬁnéi ogﬁlo 8x sl &24sS £$44h as bi ndi ng
e R e
my be Ccoa ' {Ea P;rFTB sapkel ikooganig k (kg o
preparations nmay tor exanple bhe in_t fqr f. 4S HR/ar@idiickB ¢, _
suspensdonhasas uti%’ﬁ%‘,“pggﬁlg oﬁgftggﬁﬁpgcg]rdgellli%ﬁ?g, g%rrray be presented
as a dry pr}ﬁ}i}%bf&hiﬁpnstﬂlphukdm,vm&hr\iabepemchéﬂ?étc's&%%:wehi cle
before use. "Such |iquid pr ragi CQqRLRIiRk CAMEHIGNRA| . At inives
such as sudWeiRfity 8ﬁ?§9%§?’}ﬂl F?g?’%g?ééents, non- aqueous 20 vehi cl es,
whi ch may iwwlwsiee e bldpbohdc, okprEadisat ia\‘Ft?é:.lthé:‘&o‘?T‘pcdynds according to
the inventi O%;@He%?éhﬁﬁﬁw wrabatied femzeaksninelaniadmmsitizalere by
i njection, ¥ xanp ol us injectiogn, ,or Coiﬁl nu DFUs{ 90, s @ aBYy be
pr esentiad imlphd?néleénfioPmnizﬁn&ﬁb‘&B%é’&mpraé:- 91e syringes, small
Lo | LGB stk s e et s T
oily or aqué@ﬁgp'\?é}??-él'e??ya&?& H&f%?:‘l&n;i%'gt ornu %é%gg%ﬁg@gtéfsgﬁg as
suspendi ng, w§tehi| bsi Ao tartesiiatiesp s | Y- HFEHRS . nati very, the
active ingr‘édi eng-gg]ya %hi B, RIS i fBu ol e e dyepsaple cacédl ati on of
sterile sol HBVEF Eiy yophili1sation fromsolution, for .constitution with a
sui t ablom vebddieiongsaditér-i | e, pyrogen-free water, bggore use. bggSFor
topi cal admi nistrati 0ga1@ st RrARiede i e tappoappbame sbagesr 4Rf t he
i nvention ma be,for,rrulaat ed as_oint rgent%m%fﬁgseghh%éeai, (@g.as a
transder mal apkedh. metagy (l\%ﬁ'cl‘ﬁ%ﬂg“-’ 1 ¢ gf@rrenté% i\z}aﬁn%crﬁ&y mi%’alrl?r
exanpl e, bephenewiaingd virnoreiuragEslisNRy dWBRTea ti-4 ditTon of
sui tabl e thimc%eni ng: ar&g(eorccg%‘ﬁ& ANt Srmb D4 | 05 PB¥shbestsr amitavagadi t h
an aqueous or oily basé€,” and w in5 (é;ener al al =) C%?:teaii?xh‘l%%.tg Jdyse
enul si f¥% g aagdntisy st At [PaFHicwhaht Shege s5eFBPHES &% T Stspendi ng
agents, thi NG, AQEHESn i @56 0b P USE BFomgrOvE ruBesnalst i ons suitable for
topical admnistration 1n the_nmouth inclu I e irSidiks @t ve
i ngredi ent FRUANYRIVEHIFRd 5%§e?xﬁlgﬂgf‘l gﬁgu%%sgfg zlr? um acact_ief or gum
tragacant h; pastidd£6 XcamdiBj npatainftueneai ngrEdse® d NHFIHerT base
such as gelatln or sucrose and gum acaci a; and nout hwashes conprising the

active ingreHis8dS%n a suitable liquid carrier. , _ _
9_ Thus in a segond 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 example

for the treatment of a viral infection,
a mammal,

‘orthomyxovirus and paramyxovirus infections in

i
i



- 15 Pharmaceutical formnulations suitable for rectal adm nistration wherein
. the carrier is a solid are nost preferably presented as unit dosl@ March 2003
suppositories. Suitable carriers include cocoa butter and other materials
“commonly used in the art, and the suppositories may be conveniently 20
formed by adm xture of the active conpognd with the softened or nelted
carriers) followed by chilling and shapi ng noul ds. Formnul ations suitable
for vaglnal 0 essarje creans,
gel s, 95 psSRbL i P Lol oF BEFERLLCE.CToRTSETRS"8FELORRORT, T
~ingr edi ent aggoh tc o |ael®nm53m6b «flobhel mva@tam tmbéeapplvpal ate. For
"adm ni stra ress{ 1t 0 tract a
adﬁlnlstra%P%%OMQMG neuranﬁ%%%ag%)Sdéfn% %F%%?gbagtigéiQ%n?%%g?gﬁgéeby any
of the metBads &% Sesrimatdiiorisherpp by cboi & mwémahmoneaénpﬁu sufBtion to
the respirak@atrderdct. Thus in general the conpounds nay be adm ni st ered
in the formof a solutlon or .a suspensiop, or as owder ol utions
and suspensions wil| tgeRePXObiF1Re (ﬁﬂﬁﬁé;m?Qﬁ 2 %?gﬁ% ot f Fo%n wat er

al one (for jexemyion there ig GAFide®03metAadd 5<b£rthé areaymegenofr ee
wat er) or r arid. a h%?lo|0 |caII acce tabl e co égor exanpl e

et hanol , PBE@P&ﬁéagfy he of %5f§l§%c Such
sol utions aﬂmauspaumUMunruﬂ/ankhffemmdvq &nocont adf athempeundpbénthefor

6 lopi pos
agent s br TRTERie e ARl SRS AT 65 Bokiile 150 bh &'
benzalkonlphﬁamb@ﬁmééﬁaﬂiﬂf&ﬂd&gﬁ%@kﬁtsalts@to@écivytaﬁﬁushﬁngoégenps (for

exanpl e SOQIthﬁghoﬁkﬂ%be&ﬂggﬂgﬁéﬂWtfggéﬂgﬁfS and 10 'viscosity enhancers.
Suspensi ons may addi ti onal | ontaln suspendlng agents (for exanple

m crocrystalline cel PyesEEe 1k 131988 odi un). . Sol utions or
suspensi ons are applm@dadﬁbmﬁﬁn/dgpé&@ t1es al neavt 1 yn byrevhaest uegab £ means,

for e le with %f ﬂ% ette ay Thg f rnulﬁilons may be
orovi del i i SCRRERTSY o IS ARV FRE T | ROT et ARBHERSEUTR RBafls of dose
netering |medmmamqu/ﬁmnmnhﬁutreatmémmca@eaOVLaaHrbpﬁectbonplpette this
may be achi eved by t&@_ Rathene ﬂﬁﬂ%&‘%}ﬁ%ﬁ@@éo P Eq Qﬁetgﬁéerm ned

vol une of the 20 sol ution or suspeénsion a spray I's may be
achi eved f8ttekiidf &HpnaRas hAreineter FRE2ERORT sSERESBAFaliOPAP .

Admi ni st rab‘r@?b&@.a&ﬂ% ra@%ﬁldsaé qrﬂféé@fénnay A0 he ashipeedrbBytheans of an
aeross& for é%ﬁ conpound _is provided in. a pressurised
pack WY h éSEF%g l%%ﬁﬁoﬁss%F%ﬁ?%?ofluorocarbon (CFO),, for
exanpl e dlchlorodlflubeonemmmundsroiﬂﬂhﬁ(ﬁmvmmtmemhmaz also be used

di chl orot et;paty; g,h:&%tt e HUAON f XLLLs 001 0L L AYLEARLE gas. The

aerosol may conv ent | so contaln a surfactant such as_lecithin. The
dose of dr Ggtesyiea &fntltn(ﬂhwm BEBYF i oﬁoﬁfuﬁenéFeFééhvﬁﬁ%?BOdS it

Al ternati Vﬁ\'a)j( tJee a@@ra@ma@«é%wyt@qmpva dedmpBuhfieof OEReOfindedity oROWET ,
for e F 3@&9 m x of the conpound in a suitable powder base such as
s a

| act o 35 starch derivatives such as hydroxypropyl net hyl
cel | ul ose and pol yvi myl pyilddokedifier (H3M) apfioeweat edt thathehpoanenncao i er

Wl forn1% %%%po@n%p%fn%ﬁ% fﬁ%@ﬁé&o h?e&&!ggé 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.

1
fil



10 March 2003 - 13 conposition may be presented in unit dose form for
exanple in capsules or cartridges of eg. gelatin, or blister paclksafeholpp3
whi ch the powder nay be admi nistered by neans of an inhaler. 5 In

formul ations intended for adm nistration to the respiratory tract,

I ncluding intranasal fornulations, the goApound will generally have a small
particle size, fox exanple of the order of 5 mcrons or less. Such a

particle size may be&r%ta 4B doftriehR & the e G € 10 by
m croni sati on. When desir for rrul ations rgg;g)t ed to gji ve sustained rel ease
of the actthe tAgee@fernfastinn ams gaati idurpes % BRi s

speci fi cat h gRght-- wﬂéséaﬁc cuseamey rEMENSRAd, thalct he mewaeEopRs i i ng”
nmeans 15 mc?udl ng but nat limted to", and that the word_ ' con%lll Sfor

a corres poﬁ@Wﬁ@uﬁéémaﬁgﬁ S S PESRMEATOT 10T IRE § \VERGT

e T ol| o g RO |1 L ng X s 0 ParL] Al Sl e o canpounds E?
the invention incl udg‘ ﬁ‘@g’ %rpjlg&retmﬁn& EPaf VSR @h. ch e s%aalgg Cgup Y is
as shown i achabheed Helmd-7 deyMipadt -A0Eexctionld eql & &&aFable 1 Conpou nd
Nunmber Li nki,n ) H( CHZ ) s( 3 )(
CH ) SNLCBRES ?dgﬁ% &%I%%ﬁ%%w?%gg%f%%sm COCH2NH ] 3CONH

( CHZ ) sNHCO [ NHCHZTDe] d@igdredCidpse 8ayChe presented (ncm §irgle aCONH (

@LN&( 8%*%11%&?& cﬁJ\%éé c#ﬁa.n)lsct(eféé (a%ﬂrégria&}la £0 ( S@C&SH;N |

( CHZCOiH ]LHGHZEPI&H [ forz ceemn 1 eClECavie o t@mee) sfzotgr)?moafe TO (CHa )
aCH [ NHa . gTEAL gnggggpmH (CHa ) s( 10 )CHZCHZOCHZCHaOCHaCHa The

conpounds of the invept e .prepared.b el hods utI i ned
bel ow, in which R ana'?’@ %\’é" SR VRS Iaég'( R WRhomeric

i nt er medi atiesageptflmmﬂs (ﬂo:gemenmlé arantdaai r{iflg Icao bJeO(p)Gi expgr ed foI | ow ng

nmet ho de r ter.nat 241 Q8157
od N worsrrES et £ AR Hg Y (3ReARACNS 96 BE 10 Rg o8 e
(eg. Z.= 4aantLlV@pM@lenméémt@m(ﬂﬁaﬁ%aﬁp% used to make 7-carbanate
derivatives (Z = al kyirild iy iL¥IJIAB1W Ihatar IF346 e B theétayy; N2 )

dompound of the invention may be administered as the raw
chemical, it is preferable to present the active ingredient

~

20 as a pharmaceutical formulation.
Thus in a fifth aspect the invention provides a
pharmaceutical formulation comprising a compound of formula
(I) or a pharmaceutically acceptable salt or derivative
thereof, together with one or more pharmaceutically

25 acceptable carriers therefor and, optionally, other
‘therapeutic and/or prophylactic ingredients. 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. In 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



- 10 March 2003 - 15 O Z~o (Il) 5 For exanple, the

* (6-am nohexyl)-7-carbanmate derivative of GGL67, conpound (7) bellowarchg0e3
useful precursor to certain conpounds of the invention. As will be
“appreciated by those skilled in the art, it nmay be 10 necessary or
desirable to use protecting groups to pﬁbtect one or nore of the functional
groups of the neuram ni dasebi ndi ng nol ecul-e during the process of attachlng
t he nononertrgethar whtbepngtbep. tBesapentbgatpyeatPivecagient, Gioups in
Organi ¢ Synihesi sy Qy gﬂeghgg(,grﬂ %gﬁge and 15 P.GM Wits (John Wley &

Sons, 1991). FEN(~ Compound (7) 10 March 2003 ' - 16 Exanple
1 Preparatlon of The combinations referred to above may

Bis-[7-(6 c@ﬂ%:@ﬁéﬂtﬁydﬁéem‘héeﬁ%éaﬂ@f'Q§¥ bnaggkbamhep- dgugni di no- 2, 3, 4,5

-tetradeoxy-D-gl ~rcer al.act o- non- 2- eno~yr anosonj ¢ _aci d 2) 5 To a
solut|o§ %maé%aceutgca formulation and thus such formn&agléns

' 5I acet am Dg%&n%&smgahembiﬁatbaﬁoabOdéfﬂneaaabsva%agétﬂeé mtlhageoxy D
gl ycer o- Dgal.act o- non- 2- enopyr anos e) in a
T kture of HSRaeNE S AR aPy PP aRab s "ea s Shot RonAtay comBride
1, 4-di i socyanstitoiout aspec?. 89 the MnO&RFiomol e) and 10
4-di met hyl am nopyri di 7 e o] m x{ ure was
stirred under argon a%‘ﬁjst(()%g%g tggrdaage&@lfﬁ %?%r%ggvasg\? %']?e?%ﬁﬁand t he

filtrat@ weemigpotbere Lnabudei ghhencamii t bnfegnivs. ag’hatsesn.due was
stirred in jQneLd2 ¥nef- Ha&t@hapoa@laeam@ia«tfyfslfg x)%ésh%u

filtered. The filter-cake was washed wth acetone recr taIIized
froma nixtiASHUFE NERFTaRE HRFRiratony %%iébe@GstheFPFtﬁ§a@Eiﬁound (2)

as a white oxMdr d&fpbun@s SLfect20e “@é@r‘@@t(M?idenik"ﬂﬂfué@c@ugléx[)goé58

: 1.30-1.70 0
Eﬁwpn%m, 3."“790-‘3’.%&@(%?1%6‘“% %gﬁ°%‘béw’( n?kgﬁiﬁrei §%. ﬁbéﬁe(n?mH%ﬂfadsn% (br,
25 2H)15 Exmﬁniaelmd?rw@aamcﬂlnnbmvlrln, may be included in such

Bis-[7-(6" -Jagwl £9do) car banoyl oxy- 5- acet ami do- 4- guani di no- 2, 3, 4, 5tetra
deoxy- D- gl ycero-D-gal act o-non-2 30 . enopyranosoni c aci d] (3) To a solutlon
of The individual components of such comblnatlons

5-acet ani damf- (& -adhielexyted as Dandy | ey é‘n@i‘é‘I‘l%'BQ 3iRufeanbehsageoxy- D-
gl ycer o- Dgalacto non- 2- en89%§?no§§nlc aci d 7%%$£ fggmu?a%gggsnnnle in a
m xture of *BVES IR PRBEBAGEY L
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 readlly 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



35 added 4-di net hyl am nopyridine (12.87 ng, O 2055 mmol e) and ,
1, 12-di i socyanat ododecane (23.31 ng, 0.0527 mmole). The whol e m RtMarcd 3803
stirred under argon at 50C for 7 days 10 March 2003 - 17 and then
filtered. The filtrate was evaporated 311 er high vacuumto dryness. The
resi due was taken up in acetone (2 x 3 Y, redissolved in DMSO (1 m),
then diluted with a m xture of acetone and ether (1:1) (100 mM) to afford a
5-white prexlpid tarrig¢rsrofibothti and thenfi lifenecalssams sdyeichgnitite
acetone (2 Al l-drle 3V roduct (3), which was then
recrystall %zfgdaﬁfeo?nllgéén %%rge%?r%gt ﬁgnoﬁigggo\%ét er to afford_the title
.conpound (3) as a whiRRapmerytiasl nformalspionsosnitapde Ew2prallH nnr
(CD30D + D2Qmi& (gt i dn ARayt- & - 9 31235t 20 (m
12H), 3.35-3.70 (m 4H) 3.8%-49%‘(6%35&(@%&y1%$b,§r%g%€t%&,g%l%l.?s%%at’r%ple 3
Pr epar a?i oot iU 5 CRPHKERS Bi S2FERRS 79T c srbardSe eaty Assirdaing  (4),

(5) and (6)a lgrctiidithiniedbaneint Oof hehe dge el irBedngh i 2@ 1 and 2,
conmpounds AQ 5) and %gs% wer e each g{egar ed usi ng t he ,

6- am nohexiﬁ WA P F EERDOURE T 7501 BF10Rot Bc FEFPERSHOTOO BS 3Tk t he
key starti rghuistien al . THecde cove oimglr sabenbanaot alissethebpridsern e fpect rum
g??ngTLyfg%%QﬁﬁﬁeEﬁggg#ﬁ%éyFEP%Séé%é?” ngfzgé[agatgapsules for oral

aci d- Nk @c eteaimigd-sfesatt ) orr andga nogh oxiss - corvent dondlgexdigiient? Jukib-d=t r ade
oxy- Dgl ~r ceQ;, = N0ONg r | ci dl d nmbex (8))
557 00 R Shek e RN RISPERMCET, BLaThe HRR T Y

5- acet ami d¥SF(RT AFHexy | Trar bdst 9xyay- Beanpated 2cT g dneticadeoxy- D-
gl ycer 0- Dyt 12 SieiyE A0SOmé Caf€l d OF1(18qW8a %r%@g?&]ﬁ)odé‘ > a

m xture of D'VFeE§o7'5 mi an yridine (2.5 nl) were ‘added |,

et hyl enedi fihéet%et r 1e bf ahyths deC¥B°E AFUesUS8 P01 Yand

4- (di r%ﬁ hy |sarspems) f iarisoi rep Bt fory, émiPShoms e) syTheswaal %]J‘i]'hnéﬁlxlﬁh € oMas )
stirred at 50C,for Vv r ryn nqer.. .hi vacuum The
resi due was' Ob|oea|ptr|]e§$iEtc%%teedCi B‘%]V\%ecgﬁgi@%?%?%ﬁe?ﬁ%ngg?ﬁglgﬁ%tlg d"ﬁiatte}?er (10

m ). The a@&®¥s oolafhemn sisictatekh et che dbefibsromsehan&yuct Jiduict hyl
acetate (1 rathh L RRPt S §% Pﬁé i I s AR AU Jhe. residue
was tri turg)te irr?t,:acetone (S%&?ﬂéja%(lpz an ?%??ggegmﬂgﬁé sol i cv\h/ars%iesdi ssol ved

in water 15YSESEHY AP o ftbHT RIENEEPh BB AGUEBOYSS0 ) col um
usi ng 2@t efredd cllassniwiaigh ty pioslicde VeEihl 8eae ki, edr rafdsatives titl e

conpound (8) (30 ”9’T%£%%bd$%ﬁ%§¥5§céﬁ?%ﬁng'to the invention may also
be fofmulated 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 syringes, small volume infusion or in multi-dose containers
with an added preservative. The coonsitioﬁs may take such
forms as suspensions, solutions, or emulsions in oily orx
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. v v

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.

1
tu



20 1Hnnr (DzZD) 8 (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 ICH), 4.88 (m 4H), 4.43 (QdarcRo3
_4.50 (dd, 2H), 4.84 (dd) 2H), 5.66 (br, 2H). 25 Exanple 5 Preparation of

D- gl utaniL~y-yl - oc-yl am neacet ~~I , - 11 -

i-[7-(6 aninohexyl) car banoyl oxy- 5acet am do- 4- guani di no- 2, 3, 4, 5-t et r adeox

di

| D- t f d
R g 8, Byl fdug vl | ©
N- Boc- [>g|amamqae9uanpneacéylbaaelw1¢®5tM@ agdigdero ) swktabksol ved in

t 0. 16. . %ﬁﬂnngg d

pfngghglnggh 6%|ﬁgﬂ a%ggvgrnggg%g¥gagb@%g% T%S%%ﬂﬁﬁ SO|UtIg% 323 dil uted
Wi th acet oﬁerf(t@lﬁt?d VhEh 8BoREHePyS- 2ECoidYabadse i ddhtbhelbath. Into
this sglu rﬁé’ﬂei“éi addgdcbaehuhy bnehlber efodieMahm 162G Andhagéhdd7mmole) . The

reacti on xture was stirred at  -15t2C for 12 mn., then_conbined with a
sol uti on o3tapilising agents, dispersing agents, suspending agents,

5-acet anmi dgn PekEningi BgBRKY ) 62 baneylrdxyr 4g@uwas .di no2, 3, 4, 5- tetradeoxy D-g

~ycer o- D- gal act o- non { anosoni,c i d 116, Q. and
triethylamne (24.9 ﬁﬁrmﬁfggﬁoﬂﬁnﬁgftﬁﬁﬁﬁaF%F)F%p%cﬂ Ig%ﬂﬁp nu?l

m xt ure wasnathewaduth agclatie abzemgaﬁemqmgnmsungfantiwéw;nqrﬂﬁﬁant
evapor ted,to_d d red %ﬁh@ SLUD] ed to
flash ol uhh- %h?%g$§§r§§ ﬁésfs ﬁg%glﬂéﬁiﬁgg ropanéT ace#%%mggldeﬁ%%%r =
3:1:1 as etneg\a¢anbhaf Péﬁdlﬂ-ﬂ;esl\lclwrd@rllngattlhﬁe asttiRe ingrediempotmd (9),

whi ch was éHeDné%EafaSQeV“shéht Lt b'é@.gm%‘hetdrc SRS dHA Rim [ L08R 29;
tenperature for , evapor at ed er vacuumto dEﬁ%%iHaeThe resi due was

freeze- driaadtwoyrhwashest FEMPrisAPOUNY Lty JitF Bt &cid salt
(31 ng, 30s&1€5b185lw§u1&18a§:r%%) 1Hnnmr (D20) 8 (ppn‘) 1.22-1.62 (m 16H),

1.98 (b 50 90; 3, 25 3.59
(br dd. r2H) 3.68 (br(g%ar'ﬁ%euél?é? %Sf“k“?h %ﬁ%”h ‘%ﬁb f%ﬁe%%ar]ggb 2H) |
4.53 (br_dddn2hy st#a8Sonbunbredn2ihe c&rrl&'i(brs 5 SH)idxanel mOSEt| nhi bi ti on
of INnfluerzgeyLpys: FeRLLERLEAR BY CIRowils dugdiddyentson sarpounds. o

t he |nven on were or t ty to |nh|b|t the replication
of influengarpiersusncivfronPrgat Bt thamfard TS0 MR FRFLALS BRERCRLY cr i bed

in the Iltagaaum tgeeater axanphe Wipywia ctiasl maly be 18chaerbeRODB - 20
V'rolo%lcal ods) 1994 48 25,7). The assay was, ca egEoF§ usi ng MDCK
cel I s 2Vand ?ﬁ@e e?@l? AXEUT RoRif H?enﬂﬂﬁiz?tﬁﬂWRﬁ“ et € are shown as
| Dso, the §bﬁtéuédcowpmamdedonamMMeﬁGsn1ﬁdkmowednbyt@hnylmpathnd effect by
50~ ' :

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 administrat%on 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



S [(~tg/m)], calculated by using a regression analysis program|f{ <h

sem -1og curve fitting. The results show that dimeric conpounds 8%%? (?W
and (4) are all nore active against influenza than the nononeric |igand
mol ecul e (7), and that conpound (2) o%{i e invention is even nore potent 10 .
than the highly active conmpound (A) [ 7T. The therapeutic index for the
conpounds can be cal cul ated by dividing the m ni mum cytotoxic drug
concent r at ismer(iMkC)obypyhegedStr eel Fatal) eoZ @aHBEUARHIANS. Spacer

N 50 EIRMRE LBt () g cnas.

'>14(s)580py§pym§q@(@;ygg 68¥ polyethlene g ycols such as PEG 400).

0.62>10(A)------- 0. 0Q§§9h0§§fﬁei3hs or- squ@ﬁQmSﬁ?lﬂaﬁxaﬁﬂhtlﬁnbahwbItlOn
of Influenza Virus Replication,b ¥pounds of the inventi,on ounds
of the $nvaniteime? E1eEsEXGIPAL ﬁelPraSFPWP € BTPRRT R 1TE H&M &5 on

of 'nf'Uen%ﬁmﬁ@iK&ﬁEmﬁ/éhTSrBaéQ | Bodubtianddngd EBEntgpewaEammtagits lar to

t hat descri bed above resul f 2003
21 three 5t eﬁ%aQ&%%??ﬁ§%E§sa§€géh Pn8$2b§§%§ BOrow en?%}ﬂgﬂ} npound
No . ECSO (uﬂydﬁlaéiydbﬁffgchg)668@te 1gémtohacdtgsadapﬁﬂﬂmykﬂmanﬁm>=0 19

(test 2) %3 %n%g sgglgggcglfr de) K Ag@@@%‘é@gn( éhh(atn%%trsz)ar@”pound

(A (test
10 v1sc051ty enhancers. Suspensions may additionally contain

suspending agents (for example microcrystalline cellulose,
carboxymethyl cellulose sodium).
Solutions or suspensions are applied directly to
the nasal cavity by conventional means, for example with a
15 dropper, pipette or spray. The formulations may be
provided in single or multidose form. In the latter case a
means of dose metering is desirably provided. In the case
of a dropper or pipette this may be achieved by the patient
adninistering an appropriate, predetermined volume of the
30 solution or suspension. In the case of a spray this may be
achieved for example by means of a metering atomising spray
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, trlchlorofluoromethane 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 polyvinylerrolidine (PVP) . Conveniently the powder
carrier will form a gel in the nasal cavity. The powder

]
tid



‘It wll be apparent to the person skilled in the art that while the
~invention has been described in sone detail for the purposes of @MarchtZ)03and
_under standi ng, various nodifications and alterations to the enbodi nents 10

and net hods described herein may be ma wjthout departing fromthe scope
of the inventive concept disclosed int .specification. r 10 March
2003 - 22 CLAIM5 1. A dineric conpound mhlch conpri ses two_neuran ni dase
bi ndi ng nokeswess. tdtaradied o rRrejriresd o |YmkG 1P obprmor fgr example

phar maceut ':Lﬁa|c|abs<?lﬂcéb°t&b|c%§@%id§§s d&f Ié/@t h@’@lé&‘ﬂ{ eoby bDivbbehphhRs
neur ani ni dase blndlcﬁb nol ecul e is which binds to the_active site

of i nfluenE&OW Mis Gib JrREriRe %%Imﬁﬂt ?§3 BY PRaRDFf afifni dase.
2. A conpoyp#aaesording to Caiml, in mhlch the neur am ni dase bi ndi ng

N

neur am ni dghebredmigammantact acdinkt{wwiialg dracrat)asal cfotmpiat ybner,

cycl ohexen carbo t oval C n
chacer or obpe FoRRd ST’ AR MO ALY SEPEU%d [E28, BTN,
the conpouedainplef cEergralordemaf 3 miqran\Muciﬁsﬁe n8uchnénpadasachendi ng
group 1 s 253 3AGRNARSI Al L ek byl Hd il TRl G dise BhERCNEO! GxampRAce!
group Y vi & posi t1on; resent’s ‘an azido group, ydr oxy group,
an un§dbstbwuméGnﬁnkﬁﬁﬁﬂQHuted guani di no group, or an unsubstituted or

substituted am no gr qn desikedVBIFdImd0RR idhs Radppe@sest 1&EI}B COCF3,
S02CH3 or SOZCF3; resents_ Q. 0O C- NH N 0(C=0 H,
NH( C=0) NH, SBFtﬁH(’&)éS)’-‘lﬁﬁe% ‘?%eg%g?c%‘} ’se%'ﬁ(%Y |) gﬁaﬁi“éf_y)eg
substituted and/or bmancmab(ﬁumpbsﬁsqutuhiﬁﬂbpﬁcmﬁn¢amiemgih wid 1 hbkhe
backbone at t omt r S L b t rogen,
L3T8c8¢) SELACLILOm TG 0 e ans SLddio. pLs 88 DgR.nDl 1 00

oxygen and Shar naceut Tcal y-acce rlva I've or salt
t her edfs 101ﬁclndommdmm nm:olmnged calhy amd @ﬁaU wheswordo 4, in which
t he spacer“gbﬁégﬂgég%tﬁégig)égfyggééggh égﬁgw@ound accordlng to Gaim

5, in which spacer group is 10to 50 atons | ong.

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

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



7. A conpound according to Cdaim6, in which the 15 spacer group is 12 to.
30 atoms long. 8. A conpound according to any one of Clains 1 toldartin2003
which: Ris an am no or guanidino group, which may optionally be
substituted; 20 RZ is acetyl or trlfluoroacetyl " Xis O(C=O)NH, and Y is
a linking group of between 10 and 50 aty in Iength 9. A conpound
according to Caim8, in which the 25 su stltuent on the R group is
selected fromthe group consisting of alkyl, hydroxyal kyl, allyl, nitrile,
al koxycar bonyl and acyl. 10. A conpound accordlng to any one of Cains 1 to

9, in which the spacer group Y i ron1the group 30 consisting of
optionally substituted s%?aw or branche rgg?rbon chai ns, peptides,
ol i gosacchari des, poly a aci ds, pol yet hyl enp col units,

al kyl am doal kanes, -~al k , any of whi may be used al one, in
mul tiple forns ofioT e qggﬁl. & d! any one of
Clains 1 to 10, in pound i s of formila (| 0O March 2003 -
24 [T) 1 (la) 5 an N t he i nking gﬁ@hps S in Table 1
herein. 12. A conpoundeU ordigng to any one of O ai 11, in which

t he spacer group Y has attachde to it an extra functlonahnty to inprove the
phar maceuti cal or 10 pharnacgﬂLnetlc properties of thewﬁghpound sel ected
fromthe group consisting di® |i fBphi | i c hydrocarbon gr#{ps,Mpol yet hyl ene

gl ycol (PEG chains and peptides. 13. A pharmaceutical conposition
conprising a conmpound according to any ? of Claims 1 to 12, together 15
with a pharmaceutically acceptable car 3 and, optionally, one or nore

ot her thherapeutic and/ or prophylactic ingredients. 14. ' A conposition
according to claim~.3, additionally g i;sing a second anti-viral agent.)
20 15. A conposition according to cIarnriS*-ln whi ch the second anti-viral
agent is selected fromthe group consisting of sialic acid analogues,
amant adi negogpbsRNt adi ne and ri bavi rifjnilbngAcpBligod for the treatment pr
prophylaxjs o an 25 orthonyxovirus or paranyxovirus infection in a mgmal,
conprising tHh tlep of adm nistration of an effective anount of.a conppund
accordi ng Namhay one of Clainms 1to 12, to a mammal in need of such

treat nent] _ J&L) A meél—%%Nﬁ&Bﬁfﬂbﬁ?)}ﬁ{é&ﬂ[ P&l-fz 3 Tn Which the 30 rniectrpn is

caused byHr Z

oOCTTIE

(3) (CH;) ¢NHCONH (CH, ) 12NHCONH (CH,) ¢
(4) (CH;) ¢NH [ COCH,NH] 3CONE (CH; ) §NHCO [NHCH,C0] 3NH (CHz) ¢
(5) (CH;) {NH [CO (CH; ) sNH] ,CONH (CH,) ; ,NHCO [NH (CH, ) sCO] ;NH (CH,) ¢
(6) (CH;) ¢NH [CO (CH; ) sNH] ;CONH (CH, ) {NHCO [NH (CH; ) sCO] (NH (CH; ) ¢
(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,) s

(10) | CH,CH,OCH,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 97/66157 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 (2 = alkyl-NH) by reaction with various amines
(alkyl-NH;) .



- 10 March 2003 - 25 18. A nethod according to Caim26 or claimg?d, in.s
~which the manmal is a human. 19. A nethod according to any one o ains 16
to 18) in which the conmpound is of Formula (1) or Forrmula (la). 5 20. A

" method according to any one of Clains 16 to 19, in which the dose is in the
range of from about 0.01 to 100 ng/ kg qfs bodywei ght per day. 21. A conpound
according to any one of Clains 1 to 12, for use as an active therapeutic
agent in the treatnment 10 or prophyl axis of orthonyxovirus or paramyxovirus
infections. 22. Use of a conpound ggcording to any one of Clainms 1 to 12
for the manufacture of a medi canengy{for the treatnent or prophylaxis of a
viral infection. 15 23. A nethod“ or he detection of.influenza virus,
conprising the step of contacting a c ognd accordiqg to any one of Cains
1tv 12 with a sanpl e suspect ¥ h PUs. 20 .AYn. A
f.A!.Aaf.ASR.Ay!f.A.A,.A5.AF%MA@h. . AS. A AF.A{%A A LAV %
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wh_ole mixture was stirred under argon at 50°C for 7. days
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. U cna] cMa] ca] cal] ca] caU] ca] calU] ca] cal] ca] ca U] c"a] c”a 10 March 2003
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~ % 0%s - 0 0 . .

<109 ()1 é@ (”S"% &é 'm]() c?%G?@’(ST%E%%@J give PyIEYER ()- @f
| y10%-F& (pr@ﬁ%t:& 3)-.3 wltﬁ.‘)d(l'&v\(a)s 3then recrystallized from a mixture

of methanol and water to afford the title compound (3) as a

white powder (15 mg, 23.6%).

10
MS 1202 (M+2)*t

l1H-nmr (CD30D + D20) § (ppm): 1.25-1.70 (m, 36H), 1.98 (br,
s, 6H), 2.95-3.20 (m, 12H), 3.35-3.70 (m, 4H), 3.80-4.60
15 (m, 10H), 5.65 (br, 2H). |

Example 3 Preparation of amino acid linked Bis-[GG167—'
7-carbamate); Compounds No. (4), (5) and (6)

In a similar manner to that described in Examples
20 1 and 2, compounds (4), (5) and (6) were each prepared
using the 6-aminohexyl-7-carbamate compound (7), or
protected forms of (7), as the key starting material. Each

compound was characterised by its mass spectrum and Nmr

data.
25
Example 4 Preparation of Bis-[ 7-( 6’'-methyleneamine-N-
acetic acid-N-acetamido-hexyl)-carbamoyloxy-
S-acetamido-4-guanidino-2,3,4, 5-tetradeoxy-D-
_ glycero-D-galacto-noan—enopyranosonic'acid]
30 '(Compound Number (8))

0) o

HO . N €]
35
0 o
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10!} " #10 V& 10%
part:.t:.oned betweén dichloromethane (20 ml) and water (10

ml). The agqueous solution was washed with dichloromethane
(10 ml), ethyl acetate (10 ml), then evapotated to drymess
under high vacuum. The residue was triturated in acetone
(50 ml x 2) and filtered. The solid was dissolved in water
15 (0}5 ml) and chromatographed 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 | )

lH-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 (4ad, 2H), 4.84 (dd, 2H),

5.66 (br, 2H).

25 | _ .

Example 5 Preparation of D-glutam-y-yl-c-ylamineacetyl,
di-[7-(6'-aminohexyl) -carbamoyloxy-5-
acetamido-4-guanidino-2,3,4,5-tetradeoxy-D-
glycero-D-galacto-non-2-enopyranosonic acid]

30 ' as trifluoroacetic acid salt (Compound
Number (9))
NH,.TFA
CI:HCONHCHQCO-G)
35 - (I':Hz
: #Hz
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ug ()-31" 9 % 7 3! -
pt (§23! : $§%09/£“E‘ )l??%l%’?eug(’.];%e’?? 2 ng %&é@g@le) and N-methylmorpholine
({16.6 mg, 0.l64mmole The clear solutlon was diluted with

acetone (3 ml), then cooled to -20°C in a dry ice-acetone
bath. Into this solution was added isobutyl chloroformate
(26.95 mg; 0.197mmole). The reaction mixture was stirred
at -15%42°C for 12 min., then combined with a solution of

10 S-acetamido-7-(6'-aminohexyl)carbamoyloxy-4-guanidino-
2,3,4,5-tetradeoxy-D~glycero-D-galacto-hon~2-~enopyranosonic
acid (7) (116.9 mg, 0.246mmole) and triethylamine (24.9 mg,
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 44, 2H), 3.68 (br dd4, 2H), 3.76-4.01 (m, 3H),
4.10 (m, 4H), 4.43 (br 4d, 2H), 4.53 (br dd, 2H), 4.95 (br
30 d4ad, 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 alt J.

iy
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X109 ()- . GGGH HHyl &JgE1 10 - 20 -
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101 B o 10N Al Haghads, (198481359 )- < 4The. BEFRY( Mo FRTILS! - 5( 10%

+[ +[ & () - Olows{ LN’ MOCK cells, and the results are shown in Table 2
below.' The results are shown as IDsg, the minimum compound
concentration that inhibits cytopathic effect by 50%

5 [(pg/ml) ], calculated by using a regression analysis
program for semi-log curve fitting. 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) [GG167]. The
therapeutic index for the compounds can be calculated by
dividing the minimum cytotoxic drug concentration (MTC) by

the IDsg.
15 Table 2
Compound No. | Spacer Atoms IDgQ IDso MTC
" (Number of :
atoms) Hg/ml (WM of (a)) | Hg/ml
(2) 22 ©0.007 | o0.013 .| s>10
(3) 30 | o0.017 1 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) | memmme- 10.0095 0.028 >10
(7) —————— 0.22 0.32 >10
Example 7 Inhibition of Influenza Virus Replication by
compounds of the invention : v
:20 ' Compounds of the invention were tested for their

ability to inhibit the replication of influenza
A/Victoria/3/75 B01l0 in a standard CPE type assay similar
to that described above in Example 6. The results for
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# 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
ffoﬁ the scope of the inventive concept disclosed in this

specification.’
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in which the neuraminidase binding group is a 2,3-
dehydrosialic acid derivative which is attached to a
Spacer group Y via the 1-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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and the spacer group Y is an optionally
5 substituted and/or branched chain of up to 100 atoms in
- length, with the backbone atoms selected from the group
consisting of carbon, nitrogen, oxygen and sulphur;
or a pharmaceutically-acceptable derivative or
salt thereof. ,
10 5. A compound according to any one of Claims 1 to 4,
in which the spacer group is 8 to 100 atoms long. _
6. A compound according to Claim 5, in which the
spacer group is 10 to 50 atoms long.
7. A cdmpound according to Claim 6, in which the
15 spacer group 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
optlonally be substituted;
20 R? is acetyl or trlfluoroacetyl b
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 substitﬁent 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 f£rom the group
30 .consisting of optionally substituted stfaight or branched
hydrocarbon chains, peptides, oligosaccharides, poly amino
acids, polyethylene glycol units, alkylamidoalkanes,
Dalkylureidoalkanes, 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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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 1mprove the pharmaceutlcal or

10 pharmacokinetic properties 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,vtbgether

15 with a pharmaceutically aqceptable 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 |
cqnsisting of sialic acid analogues, amantadine,
rimantadine and ribavirin.

16. 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. A method according to Claim 16, in which the

30 infection is caused by influenza A or B. .
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which the mammal is a human.
19. A method according to any one of Claims 16 to 18,
in which the compound is of Formula (I) or Formula (Ia).
5 20. A method according to any one of Claims 16 to 19,
in which the dose is in the range of from about 0.01 to
100 mg/kg of bodyweight per day.
21. A compound according to any one of Claims 1 to
12, for use as an active therapeutic agent in the treatment

10 or prophylaxis of orthomyxovirus or paramyxovirus
infections.

22. Use of a compound according to any one of Claims
1 to 12 for the manufacture of a medicament for the
treatment or prophylaxis of a viral 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. :

20



