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PHARMACEUTI CAL COWVPCSI TI ON COVPRI SI NG PYRAZI NE

DERI VATI VE, AMJ METHOD OF USI NG PI R ZI NE DERI VATI VE I N
COMVBI NATI ON  TECHNI CAL FI ELD [000: 1] The present
invention. relates to a:. pharnaceutical. conposition
conprising a nyrazine 5 derjvative a salt. thereof
and one or nore neuraninidaé% inhibitor(s), which is
useful in the treatnent (e.g., therapy y t% or
prevention) of viral diseases. Mreover, the present

i nvenpipruiekatesat.ocampiBthedyotoMSRNGIRGPYAANRE
derivative or a salt thereof 10 and neur am ni dase

i nhi bi t opERSYATDVEPMANDatEORODODFt UealNGERYRACIYE,
therapy or prevention) of influenza. BACKGROUND ART
000{i 2] i nfl uenZ&RIVARSIVENfIeCtdoB INfergMaf ter, 15
referred to as influenza.) caused by influenza virus

is ., ¢ . disease. a fatal ax . c:._>a'~=",. In
recent years, viruses frequently such as avian
i nfluenza have occurred,, whict exhibit: strong

patho&enicihy to humans. Avian influenza threatens be
p EALDF Hidver , drugs applicable to influenza

ar ch fewer than antimcrobial agents or the Iike.
F .ianpie, amant adine and oseltai:ii'vir

currently used have . o eIl Such s, sesi st ace to

them A netho using anti-i uenza . virus agents
pharmaceutical composition comprising a pyrazine

derivative or a salt thereof and one or more
neuraminidase inhibitor(s), which is useful in the
treatment (e.g., therapy or prevention) of viral
diseases. Moreover, the present invention relates to a
method of using a pyrazine derivative or a salt thereof
and neuraminidase inhibitor(s) in combination for

treatment (e.g., therapy or prevention) of influenza.

BACKGROUND ART
[0002]

Influenza virus infection (hereinafter,
referred to as influenza) caused by influenza virus is
frequently a fatal disease. 1In recent years, viruses
such as avian influenza have occurred, which exhibit
strong pathogenicity to humans. Avian influenza
threatens to be pandemic.

However, drugs applicable to influenza are

much fewer than antimicrobial agents or the like. For
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i n conbi nati on has been di scussed for the purpose of 5
reduci ng drug resistance of influenza virus, ennancing
t:hera.::eut:.ic effects, and/or reducing side
effects, etc. However, the drugs used in conbination
are limted i nunber and do, not al ways produce
satisfactory effects. 10 For exanple, neuram nidase
| hidd1f s At &dowh A% ddé@lstatxﬁwlﬁ%ﬁﬁén@ﬁ%ééd Ohve
i nfluenza virus. Neuramn.dase; which is a spi k
glyeoproieigudround wsidthenstrdacenad. | nfl uenza VI rus,
is required for influenza virus infecting ..infecting
cells of the twtdaid arf 1bsimf |arenizal rbf oneues aindis agents
proliferating to spread to their neighboring cells.
Thier igvhitbintd torprofhate trean niidase smy feuppressitiese of
spread of such influenza virus to the neighboring
hbstAUGHn ey o7l shaamst ©F anflufndam)vipis + :ohaseling
J i vir conveﬁ%?d its active form 20 (S-4071 in

T AR S exdhli 11 1 rarfth Q%Ireé?ufceld"t% %‘cﬂ:ﬁh Shifpgts, ete.

pznow' R i i AP 9508 2 | TSR e, N 1
COMELE, L1y ol g0 IS AmR dhse VAL oo

ddy% other hand, a pyraz.ine derivative having
ant|V|raI activities is known (PATENT DOCUMENT 1).
This pyrazi nedensiamdiade de: koW dsexibiditors are
antiv.ral effects upon intracellular
I bosyin, Busospheyylwhat «amisiich ditadctid dmhidf Tgendd usirus.
RNA pol ynerase (PATENT DOCUMENT 2). However, nneither
a Neharamdceutaseg! wtonposiist |aorsp1dmrpﬂ383drgrcsteln eunam |dn
da >e inhibitor and a pyra' sine 5 derivative nor a
meétifodugd acausiing ref. Lusee a 'viriumi dasecequired for

influenza virus infecting cells of the throat or
bronchus and proliferating to spread to their
neighboring cells. The inhibition of neuraminidase may
suppress the spread of such influenza virus to the
neighboring cells. For example, a neuraminidase
inhibitor oseltamivir is converted to its active form
GS-4071 in vivo, which exhibits antiviral effects such
that it inhibits neuraminidase on influenza virus (NON-
PATENT DOCUMENT 1). Oseltamivir and zanamivir are
commercially available as neuraminidase inhibitors.
Such drugs have still been developed and studied.

On the other hand, a pyrazine derivative
having antiviral activities is known (PATENT DOCUMENT
1). This pyrazine derivative is known to exhibit

antiviral effects upon intracellular
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i nhi bitor and a pyrazine derivative in conbination has
been known so far. [00041 PATENT DOCUMENT .. ..

Panmphl et of W)00. 10'569 110 PATENT DOCUMENT 2,

Panmphl et of W03/ 015798 NON- PATENT DOCUMENT |t
Japanese Journal of dinic Medi ci ne, 2003, vol. 61,
p 1975-1979 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE

SGhYEQ§1§HBﬂ%Hd%§ﬂ§H£@$ sucﬁ'ﬁggpik-ﬁﬁﬂfbfﬁﬁ PEENs ARNA

demand for a pharmaceutical conposition which has
stgadngneaddde | (HATENT DOCUMENT ariti vities with few side
effects and is useful for the treatnent (e.g, therapy
or preventi éhmwewdr, nfdiugnza 2prendndarutal oret hodnpfsition
treatnment of influenza, MEI\NS FOR SCLVI NG THE
PROBIENS r@065 'Undemisuch w8 ricumstidincesand he pireseimne
i nventor has conducted diligent studies and 25
é#%réqwéawey ot é‘t%tdlct@]é’%rtb%lé?ﬁ g ﬁ\ﬁé%ﬁﬁ‘%\fﬁbﬂiﬁse
f|n %%that OE\{ﬂpharmaceutl conposj tion co I‘JSI ng
97 D Brf VAR Ve ptoseiftied Dy HePHot Fow Ay 112S
gg}f(reralkfor mul a eJ of a salt thereof and one or nore
SAhi T &% sf inhibitor i s) (Mula 11 EO0O 5
whergin R and R2 are the sane or different and each
represents a hydrogen atom or a hal ogen ge.n atom and

PATENT DOCUMENT 1: Pamphlet of WO00/10569
PATENT DOCUMENT 2: Pamphlet of WO03/015798
NON-PATENT DOCUMENT 1: Japanese Journal of

Clinical Medicine, 2003, vol. 61, p. 1975-1979

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

There has been a demand for a pharmaceutical
composition which has strong anti-influenza virus
activities with few side effects and is useful for the
treatment (e.g., therapy or prevention) of influenza

and for a method of treatment of influenza.

MEANS FOR SOLVING THE PROBLEMS
[0006]

Under such circumstances, the present
inventor has conducted diligent studies and
consequently completed the present invention by finding

that a pharmaceutical composition comprising a pyrazine
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R represents a. hydrogen atom or an am no-protecting
group F has strong anti-"influenza virus activities
10 and is ;s useful for triE . treatnment treatnment of
_influenza, and that o a nethod of using these
conmpounds in conbination is , useful as a nethod of
treatnment of influenza. ADVANTAGES OF THE | NVENTI ON

{ QO vat ik A-diaddmeedt iGal  1LoMRosi di Ofly COIRE$1 b Anula

vra:zlne derivative or a sail thereof and one or
nmore] das neurariddase dihidid o SloRsirie SyRT g Sdd €
strong anti- influenza virus activities and. is useful
f dmititel tdr @dt:ment (e.g., therapy or prevention) of
i nfluenza. 20 A nethod. of using these conpounds in
comimatlicon lis useful. as a nethod of treatnent (e.g.
therapy or prevention) of influenza. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON; [00Cs] Hereinafter, the

present invention mﬁh! b dqﬁqribed in detail, in the
present specification, S* '8 hal ogen atom
S:ii.7.:72 specified, ptherylse tis [filluori ne,
c.h.t.i :r .n; bromRé&, &hd npdine atons; an acyl
group neans, for exanple, ..g to _ny Ql:c:iup, a
i near or branched al . kanovl group (e acetyl,
propi anyl, 10 butyryl, .sova.Leryl, and p valoyl) ,
an ar-Cp-6
wherein R' and R® are the same or different and each
represents a hydrogen atom or a halogen atom; and R®
represents a hydrogen atom or an amino-protecting
group,
has strong anti-influenza virus activities
and is useful for the treatment of influenza, and that

a method of using these compounds in combination is

useful as a method of treatment of influenza.

ADVANTAGES OF THE INVENTION
[0007]

A pharmaceutical composition comprising a
pyrazine derivative or a salt thereof and one or more
neuraminidase inhibitor(s) has synergistic strong anti-
influenza virus activities and is useful for the
treatment (e.g., therapy or prevention) of influenza.

A method of using these compounds in combination is
useful as a method of treatment (e.g., therapy or

prevention) of influenza.



Y'7Ty ..,_ :~%Cc,_ .~.r Yol 1yl group (e.g., t,Y:2.

jt.:-@&a}1 ilt:~,j ;. a cyclic hydrocarbon carbonyl
group (e.g., :oensoyrl and nr p."to .3i. , yi; r
hc:teracyr,:rr, carbonyl :roue. (e.g., nicotinoyl.

then( yl, pyxro.lid. nocarbepyl, and furicy'l 1 5a
succi nyl group, a glubaryl. group, a. Sale ;yi. group.

a pEdt hadmy | rat aumrand odt near olveN@anapbed a _. . "t
_.oai ka. noyl group (which nmay be N -t.ermnail w

pratterdiled) derived fromam no acids (exanples of the
am no kids include glycine, alanine, valise, |eucine,
20 so eu. . cibdmeinartee;, ttiregkresaree,invenisial wel 1l nee
Toni e, as ar? c acid, glutamc acid, aspa :aagin'e,
Cdgsmiided i rdetinle, lysine, . ist.id ne, ;ydreo
ylys .n.e, rilglnenylalanlne yrosirte, trypt:ophan,
5praline,, rpﬁﬁéﬁﬂﬁﬂﬁRﬁSlfl%ﬁF%ﬂmwﬂﬁ§V%§?bonyl

%P means, for .5 exanple, a linear or §Tched

ISP 5y P9 Ty D o &rlnogegr}o%rpprw%fa% uorine,

I O P
ey e XY oo oo Lert gmpoxyacairm%vg Land te

onyl’;

”bﬂéHbH@H(ﬂIﬁU81&EQB§1 g&%hpe&%”6|e’a%@t§ﬁ roplonyl
.kyloxvéa rhori group such bénz y!'o ycarbon. vyl

10 armltg}rmethswv@gs&% hony @eURS;i1) arad Qeea, rur:ny7

group neans, for exanple, a 5 phenvloxycar bonyl

graigy; ]l carraddayll grrap neans.,, fianz examdenylan .arciclic
al; group such as . il Zy. J. , d:Lphf_nylnethyl,

t miytdrocaptremetdayriborand Jrapht je yg etderdzoylarmnd
al koxyal kyyl group neans, for exanple, a Cl -6
naphthoyl), a heterocyclic carbonyl group (e.g.,
nicotinoyl, thenoyl, pyrrolidinocarbonyl, and furoyl),
15 a succinyl group, a glutaryl group, a maleoyl group, a
phthaloyl group, and a linear or branched a-
aminoalkanoyl group (which may be N-terminally
protected) derived from amino acids (examples of the
amino acids include glycine, alanine, valine, leucine,
20 1soleucine, serine, threonine, cysteine, methionine,
aspartic acid, glutamic acid, asparagine, glutamine,
arginine, lysine, histidine, hydroxylysine,
phenylalanine, tyrosine, tryptophan, proline, and
hydroxyproline); an alkyloxycarbonyl group means, for
25 example, a linear or branched C;-1» alkyloxycarbonyl
group such as methoxycarbonyl, ethoxycarbonyl, 1,1-
dimethylpropoxycarbonyl, isopropoxycarbonyl, 2-

ethylhexyloxycarbonyl, tert-butoxycarbonyl, and tert-
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al ky"! group such as nethooxynethyl and 1 10 et.h
oyet hyyl; an aral kyl oxy ..ky.. group neans, for
exanple, an ar...: C -6 al kyl ozy-Cl-G al kyl group such
as he nzyloxyme hyi and phe.net:t'...yloxynethyl;
[0009] an a y i hio group nepans, for exanple, a phe
iy thl o 15 group; an i ..ky sulfor ." croup neans,

f averexapt @casbolyl; adkyytSUk§ Doy ca OUPL SEeduasSne®n s,
shylsu fonyYl., ,rhylsulfony', and pr'opyl sul fony!;
anfar ydsand lonyldn  ayr-olps nebinsl §xoycexamp) e, greup , stch as
-2 1'w ' Lies: i 37" @Gi'l.1r .. ,.uenesu .io:nyl,
arRPTE Y I el edieslu| oy g eripey L @k @oarbonyl groups; an
diaigylaninoa!kyrlidene group neans, for_ exanple, N
N2 LOX¥RATPIAM la FHENITEERHY +f @heS 5PN N d

e PR e, Sy ) S rﬂ%&iﬁ%aﬂ%ﬁ&or
l ; it - taini het [

a1 icre G il rsarts. for” 28 Glamhi e, Gty e

o e e e L T Y G A

Lyl ehexyk)d0ene FAHPSiefhs d- 8t (i phosphor i group

nmeans, for exanple, a dipYtenyl phosrihory group; a

dicrnal kk-C1. OSPhOFT g @ QUPsudaNs me t Hlx yn@aipl esngal -
di benzyl phosphoryl group; an oxygen-contai ni ng

hettercoydHyd ;alakylagrioupl oreaissy f afrowxamplres, afor
5i.tr.-.32yi '+ .-. ., tc ML L J.r.>C 117

} xampled ‘ar GrARLCaTHloxgrolip; alridyla gubst idwttedas
sil.y], group neans, for exanple, ,.rimeth:ylsiiyl,
e xygietthwli anghdhenetigul aspeitihsl igr oups.

[0009]
an arylthio group means, for example, a phenylthio
group; an alkylsulfonyl group means, for example, a Ci-g
alkylsulfonyl group such as methylsulfonyl,
ethylsulfonyl, and propylsulfonyl; an arylsulfonyl
group means, for example, benzenesulfonyl,
toluenesulfonyl, and naphthalenesulfonyl groups; a
dialkylaminoalkylidene group means, for example, N,N-
dimethylaminomethylene and N,N-diethylaminomethylene
groups; an aralkylidene group means, for example,
benzylidene and naphthylmethylene groups; a nitrogen-
containing heterocyclic alkylidene group means, for
example, a 3-hydroxy-4-pyridylmethylene group; a
cycloalkylidene group means, for example,

cyclopentylidene and cyclohexylidene groups; a

diarylphosphoryl group means, for example, a
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An am no-protecting group enconpasses :i.ll 10 groups
avai | abl e as usual am no-protecting groups. Exanples
t hereof include groups described W Geene et U,
Protective Groups ;.n. Organic Synthesis, Ad ed., p
4.91...653, 1.999, john Vvley & Sons, M Specific
exanpl es thereof include an a y group, an 15
ald%r@éwlph@%@m o ; o A &bd 1k Xy, %nya&oup
group, an arylo. vcarbony | group, an aral gr oup
e ks Oxfydd kpkamp 0¥ 0UD, d Able ik @ (kyd QXY@ K | g S5 QHP, ar@n
aryl thio group, an alky | sulionyrl group, an arylsu .
oropty groupy ntaa idh ian K \H eaa moay Kyl ¢ dehiey gréowgyp afeans, for
aral kyl i dene group, a 20 nitrogen-contai ning
het:emehe] i atiethderie-groti - B, 3-eyicdoal - 4y lrderhye
group, a diaryl phospnoryl group, a diara .ky
pHospHor VAN rao il sl toxyasers Elont ad 1wy méretBr otyelic
al kyl up. and a substituted sil_ grou 25 [ 0011,
EEHOSS oft 7 A Y 671 Wlor - 2L e Lhelapokiny ofd he
general or , used in the present invention may
Xﬁﬁéﬁj Y 9Gf0%T sal ts of hydroxyl groups, 8
@ﬂﬂiﬁs thereof may include: salts with alkali netals
sodi um and potassiun1 salts with al kaline-earth

su
| h | |
metal s suc n"r&! n|tr rg%:?éc%dré@ s o

sa:lt-, and salts ainin organicll
bages,SUEY 2 @%nle 'arsn Qfélyellarﬁrﬁ‘ﬁlo-tﬂfcg: de Wl @ididups.
trihutylamne,, N nethylpiper'idire.

l\l-mﬁnfpd.dmrtlﬁl%_dﬂWanldlcﬁé h?/ﬂcﬂi;fb fdé&,srlkdéc?ylcﬂ oh. Greene

xyl am ner procaine, dike amne, nntt e z
pkenetlhy,l andt&cthveepjlethm ney ,0rgehi Mynthesis, 3rd

ed., p. 494-653, 1999, John Wiley & Sons, INC.
Specific examples thereof include an acyl group, an
alkyloxycarbonyl group, an aralkyloxycarbonyl group, an
aryloxycarbonyl group, an aralkyl group, an alkoxyalkyl
group, an aralkyloxyalkyl group, an arylthio group, an
alkylsulfenyl group, an arylsulfonyl group, a
dialkylaminoalkylidene group, an aralkylidene group, a
nitrogen-containing heterocyclic alkylidene group, a
cycloalkylidene group, a diarylphosphoryl group, a
diaralkylphosphoryl group, an oxygen-containing
heterocyclic alkyl group, and a substituted silyl
group.
[0011]

Examples of a salt of the compound of the
general formula [1l] used in the present invention may

include usually known salts of hydroxyl groups.
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di henzyleth yl.erediamine, 10 Desirabl e exanpl es of

the salt include .t: . pharnacol ogically acceptable
salts. Asalt with sodium preferable. [0012]

Desi rabl e exanpl es of the conpound of the 15 general
formula [1] used the presentginvention include the

[al .. ow ng- conmpounds conpounds represented by the
genesad 1 dortid seof HlawheteluddR 451 8s hydriogencal Dme Rl s
is a fluorine atom and is a hydrogen atom. 20

[ "01S3: ,asTheodtiompounmt it ddwel genesal t$ ornuih aa Tkdl inersedrth
in the present invention is produced by conbi ning
metdiodss kitowih peresecium tdied aragrarii ey dengprioducedlts;
according to, o . ex.aanpie, a production nethod 25
dextd i Sreld § riv IFATENTE IXORUINENT B GaInmDIAIANIC st S FD
a neuram nl.dase inhibitor used n t he, %;esent

irﬂﬁerﬁw@t‘i el o tine, N-

e e T B et on. .,

A 5800 T 0.6

flﬂﬂéﬁ@ﬂﬂyf%ﬁéjggs'fjgﬂﬁénamlne, and N,N'-
dibenzylethylenediamine.

Desirable examples of the salt include
pharmacologically acceptable salts. A salt with sodium
is preferable.

[0012]

Desirable examples of the compound of the
general formula [1] used in the present invention
include the following compounds:

compounds represented by the general formula
[1] wherein R is a hydrogen atom, R? is a fluorine
atom, and R® is a hydrogen atom.

[0013]

The compound of the general formula [1] used
in the present invention is produced by combining
methods known per se in the art and may be produced
according to, for example, a production method
described in PATENT DOCUMENT 1.

[0014]

Examples of a neuraminidase inhibitor used in

the present invention include compounds themselves or



[0015] The adm nistration route of a.
phal anaceutica.]. conposition of the present

invention is not. particularly limted, and it nmay be
adm ni stered 10 intravenously, orally, int na
1:7.scu..l.ai ly. hypodern1q?IIy, by inhalation by
sp'ay'ing, through other d t .. [ s

u r VE,
Ol.cfnefP iﬁsvl%? ROV, bo ﬁegeﬁéé@%% ﬁéﬁz ?flfgé(tieon

t e e general fornu

adia i h B 2gh W | hsddie dS MI%Nﬂﬁsezérﬂéﬂthriﬁf
simultaneously or in a articular order, The

phes reacewt + cats-epdgosind orr@iet he wesemlﬂwemcﬂ onis
useful for the treatnent e.g., therapy or 20
pravention afe ipifdiengdale. Thesphieambeeuticaturthermore
conposition of the present invention allows treatnent

5 (edesiralhez apy or prevention) of nore severe?

15

20

25

|nfluenza Mor eover, the individual . drugs used
exHi®i! strong anti-influenza 25 virus effects even
when they are adm nistered in decreased anounts.
Therefore t e 12 q@%ﬂﬁﬁﬁ?%ﬁ%?ﬁ(ﬁpuiﬁf%%t% R macRietcal

L Ihe $ rnmaceutic OSJtIOﬂ of the
pr eoé%?s nCF efs,prlieiéseed1 |Jtn Fiduatt y*Pe i xed

g oty h o e gt I

\ :irpd.ﬂé’\?éﬂousﬁ'}?,s%rfﬂlrwl %ﬂ%ﬂﬁ@éﬁ?gfﬂﬁi %ﬁﬂeﬂﬁfn’:élﬂy,
by inhalation, by spraying, or through other
administration routes. Moreover, the pyrazine
derivative represented by the general formula [1l] or
the salt thereof may be administered with the
neuraminidase inhibitor simultaneously or in a
particular order.
[0016]

The pharmaceutical composition of the present
invention is useful for the treatment (e.g., therapy or
prevention) of influenza.

The pharmaceutical composition of the present
invention allows treatment (e.g., therapy or
prevention) of more severe influenza. Moreover, the
individual drugs used exhibit strong anti-influenza
virus effects even when they are administered in
decreased amounts. Therefore, their respective side

effects can be reduced.

[0017]



mare tera_.l} in a formsuch as a tablet, a capsule,

a powder, a syrup, a granule, a pill, a suspension, an
emul sion, a solution, a powdered preparation, a
suppository, eye drops, nasal drops, eardrops, a
patch, 10 an oi ntnent, or an i njection according to a
conventional nethod... Mredover, an adm nistration

met hod, a d%n%tﬁ%ﬁﬁ%@f&al Of oA 1 S48 aéfOtE‘he
may be sel ected appropriately according to age, body

M?Men@%m&mlas Padd@ntic Iha ayswsua) |ye bei A8
nistered orally or , arente ally e. g. , in ec'ti

I "aghrop i 4 eaien outist i rp sy maadtsl ek Ni sidatuord tin a
rectal site) to an adult one to several divided
dose(s)latiomdose(d) adf dh Cdxc¢ipRO00, ng ddgrper, dayd a
EXAMPLES 20 [00.8 Next, the present inventicn will be

5 debicried  Wiepe dfamenoe g asty Bxaarpireis) 1 Howes@rorally

the present invention not intended to be limted to
r%npqmte%lly in = Her el nsfGleras reflert it t @ g@psule,

1--705 was sel ected as a test cquound GS-4071,

vvrﬂ APHE LN & BXAYRY &tV Y S or it Gt a]S%SI?enS%GP' e

zanam vir_were

, select .
jen R EOGH i lss S AL
ﬁBg 407 pr
obt I'ne dltby éxt Pact 10 fro am %!L,f cor a#lg? er™ ca ,patCh

10 1 Yarp\@id@d e drdig)an ﬂHeCE’&%rPYacc%fH/ﬂ{o%'ﬁ’é'as
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according to a conventional nethod 20 Test
Exymiehtlional method. Moreover, an administration

method, a dose, and the frequency of administration may
be selected appropriately according to the age, body
weight, and symptom of a patient. It may usually be
administered orally or parenterally (e.g., injection,
intravenous drips, and administration to a rectal site)
to an adult in one to several divided dose(s) at

dose(s) of 0.01 to 1000 mg/kg per day.

EXAMPLES
[0018]

Next, the present invention will be described
with reference to Test Examples. However, the present
invention is not intended to be limited to them.

[0019]

6-Fluoro-3-hydroxy-2-pyrazinecarboxamide

(hereinafter, referred to as T-705) was selected as a

test compound. GS-4071, which is an in-vivo active



T-705 was selected as a test conmpound. GS ,.0,... was

selected as a rteuraral .. L seinh bi'.:.=.... 10
(1) Culture of MDCK cells Madin-Darby Cani ne Kidney
(hereinafter, referredi. _f} as s MDCK) cell,

subcul tured at 370C under . .- .. " carbon dioxide

conditions in an Eagle's , M medi um suppl enent ed

"idlhy O fetad howine Sﬁ{d”&érﬁ‘axﬁ{‘\%f)%éf’é &elddrad as
sol ution were di ssociated by an,

. néuranrenedi aniAnes . {&td AACE | € ACi ekt Tasps] nsavet iod
and suspended in the sanme nedi um above. The cell

suspehsironthe repasdred tostcontas pR-Aiddd el dst faciOoh
pl was in turn inoculated to a 96--wel .|l plate. The
celisgn R0nikere CcudnneedioVey mghtlatls dsug) unterlowed by
carbon dioxide <conditions to obtain a m ncl ayer of
5 I\/Mdltob{ﬂls& Jooding )0 i hftuererat venaks neffleedi on and
u(%lzaddl tion A test nediumused was a nmedi um prepared
5 adding L-' |:r:;S v - .+am do-'2- pheTt .o
t|4' i1-CrJrCia;: Ctil\us. ~CE." _"t;.:,
.T.‘e.s.t. E&ﬁé)mpé]ae - | trypsi n at concentration . of 3

NOT ALY PE A S ANl e ameamanin

bovi ne ser um dm supp

k r ]n
concent ratl on@%geﬁjtaas}n ns, d Iﬂ J&%&\ cells okfat ai n'ed in.

1Oth@l paragraph Gy moves ecéllrgsed wth an Eagle's MEM
medium after renoval of the culture supernatant.

Then, to eadmoweldpadie Canine Kidney (hereinafter,
referred to as MDCK) cells subcultured at 37°C under 5%
carbon dioxide conditions in an Eagle's MEM medium
supplemented with 10% fetal bovine serum in the culture

15 solution were dissociated by an
ethylenediaminetetraacetic acid-trypsin method and
suspended in the same medium as above. The cell
suspension prepared to contain 2 x 10* cells in 100 1L
was in turn inoculated to a 96-well plate. The cells

20 were cultured overnight at 37°C under 5% carbon dioxide
conditions to obtain a monolayer of MDCK cells.

[0021]
(2) Influenza virus infection and drug addition
A test medium used was a medium prepared by

25 adding L-1l-tosylamido-2-phenylethyl chloromethyl ketone
(TPCK) -treated trypsin at a concentration of 3 pg/mL to
an Eagle's MEM medium containing 1% bovine serum

albumin supplemented with 60 pg/mL kanamycin and four



5 follow ng agents were adored. 100 pL of an Eagle's
MEN medi um cont ai ni ng bovi ne serum al bum n and
vitamns two Anes The concentration of the test

medium 50 '.+ +a ,i an influenza virus. (PR/'8 (HN)"
solution adjusted to 4.0 x;, 100 FU L with an

Eagl e's MEM nedi um 10 contai ning TPCK-treated trypsin
att frou drdresstdie caoncentdatdon £ hei tgstndedi um and
50 p.1 of an Eagle's N ?J$ nedium containing T-705 or
G5-4071 at fmue .MDAH nesl theoded gedd concetd ned i ofraph (1)
(T-705 target concentration (tsg 'nm) : 0.0156. 0. U

I we3re 0c0625] WL tI?Hn Frdl' H,MEM Spediu?,a @nglr 4eramebl of
GS-4071 . target concentration (LG m) : 0.0 0313,

0.006 B, t W 0IR2FeMO2B It . 0.THH}, Lo lgaclo.well,0.Zhe and
0.5) or containing a T-705/GS--- 4071 . (5:1 ratio by

5 wef Yhtowslghe eritardts ofprariadda® at0% HE: Flou Hades' 3 HEEM

10

15

20

25

target concentration. 20 | kf:er drug addition,, the

c A9 e re T A U Possine f?ﬁrlﬁn ﬁ@%éﬁ“n%%%%w at

0.0 S ) DBl e WL SRS
d

by SIS i Y Sl g ey asaz%ﬁ%eted
Vaéo 41%»@ 10° phd749 @E@h%?%ab‘%' s MRGeHe M, 1998,

vol. 95. p. 8574-8849 he conpl etion of
Clddriﬂtra%nﬁlgvﬂ@CK-&%gar@d rﬁ%ﬁﬁruta@nf&u U8k W e @

cai c .unfraagnesiurC free I b cola" phosphate buffer

I'dbmﬂhntrat;odﬂdflﬂHé test medium; and 50 pL of an
Eagle's MEM medium containing T-705 or GS-4071 at four
times the target concentration (T-705 target
concentration (ug/mL): 0.0156, 0.0313, 0.0625, 0.125,
0.25, 0.5, 1, 2, and 4; and GS-4071 target
concentration (ug/mL): 0.00313, 0.00625, 0.0125, 0.025,
0.05, 0.1, 0.2, 0.4, and 0.8) or containing a T-705/GS-
4071 (5:1 ratio by weight concentration) mixture at the
four times the target concentration.

After drug addition, the cells were cultured
at 35°C for 2 days under 5% carbon dioxide conditions.
[0022]

(3) Neutral red uptake assay

Cytopathic effect (CPE) observed along with
influenza virus proliferation was assessed by the
methods described in J. Virol. Methods, 2002, vol. 106,

p. 71-79 and Proc. Natl. Acad. Sci., 1998, vol. 95, p.

8874-8849.
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"~ . added . a volune of 100 iii each well. The pl ate
wasal l owed to stand at 35" O iin."3::... 5% car bon

di oxi de conditions. Two hours later, the solutions in
the welis were renoved by aspiration. After rinsing
twice with 100 }aL of a calgium magnesi umfree

Dul becco's phosphate buffer, 100 M. of a m xed

sol ution of mtuf fafe (Mﬁl@tl&pwsﬁﬂlﬂfréo O.4. 004 L

sodiumcitrate and 0.1 .:cl L hydrochloric. acid) and

etrhanota latrdd Isgiatti iobyd Mokt wiash aglded) dioum @agedhesium-

well., The plate was allowed to stand room

t enesy diwltescqury 'at edtetpHatombughdr . wahiaddedr autesvolume

| ater, absorbance (540 rim' was neasured using a 15

,'of 50 plopglcateschy ewder. (BB AR tWbdeds 580)owed to stand

Uni nfected controls were prepared by adding, instead

ofaq heo°Ci BPgEN2a FRIEGS s SLGEILEH, C@@d@f_ﬁl@fﬂsan Eaigl rogirs
M nedi um cont ai ni ng TPCK-treated n. at

&L?rte.r.'. Lhg e ‘%ti?éjrb%ri’dbrﬁl}eat"feo]rﬂ-st H&elieeslig"%%i h
d b ted 20..th d f t

S G £ Qi Sed B égfv%acﬁéis%ﬁhwmt ot For
C]aaﬂs Wer)éda nueb J?r?l'gdr bei Bencogou'lsa tg]cé kb% e e 100

e Ssane OCG ures as

gIL e 5 Mﬁ%foe%toﬂ_ tClQm fd% S HLPH&V\BGLPPM @bs%M&d of

measur enent , Elg t wells were used i1 n each

cancemdiat Qb Ak avelage el e Waswdisad h@b@loric
numeri c val ue obtai ned by subtracting the absorbance

ofacikl)ankd reaamaia reasiuriedataldieowas Uged ¥208 added to
following i calculation as absorbance. A val ue
oltaaimect1dy. S ndcttiengvadhe ladbsordancestaind nftecteshn
controls from
temperature, protected from light. Thirty minutes
later, absorbance (540 nm) was measured using a
microplate reader (BIO-RAD Model 550). Uninfected
controls were prepared by adding, instead of the
influenza virus solution, 50 pL of an Eagle's MEM
medium containing TPCK-treated trypsin at four times
the concentration of the test medium and subjected to
the same procedures as those for the test group,
followed by absorbance measurement. For blank, wells
without being inoculated with the MDCK cells were
subjected to the same procedures as those for the
uninfected controls, followed by absorbance
measurement. Eight wells were used in each
concentration. An average value was used, and a

numeric value obtained by subtracting the absorbance of

blank from the measured value was used for following
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that of the uninfected controls was used as a val ue of
conplete inhibition of virus proliferation. The _.
inhibition rate of virus proliferation in each test
was cal cul ated according to the follow ng fornul a:
inhibition rate of virus preliferation [(Absorbance
of single drug conbi ned drugs)- (Absorbance of

I nfeicd elth €0 rod JaldsorbafAbsorbancendf oda Ui afiegt ed .
control)-(Absorbance of infected control)], [+0023,

( bukAnad gtsirsg afhec i nadtdrore af f ect SeErein ddrecrols from

concentrations singe drugs and two drugs i3s;ed in
Josabiat arhe ominfectred i oonthegld Svaompiedtd om dralss of

and the inhibition rate of virus frollferatlon t he

c o o nt e Fleictiotwer e whal s Zeieb L List Mt ISAS r lfease

8.2 (SAS I nst?tu. e Japan Ltd. according to the

MEHEP S FRE 1T et Hod ‘ﬁfr%dﬁf ﬁ?ra@ome%rho%%c%hfo%t was

Ad | 84, . 20 22
SRR SRS A s i i o P
action are clqmoletewn'pdce&eaeevnﬁrﬁggp{yrc{fatc 0

(nutually nonexclusi ve drugs ate a

G natii o ned
based on a i val ug?éat 50%%%&%%6?%81 I'rus

pralddenation accadingd adde-gdescr | mbﬁ‘r]&fné@%f
paper of Taira et [Acta e; .ca Ckayana 2006, vo

6Qn i £ 2538 | c aMhereai N Glb o 2Kk B epr Qi&ﬁﬂgcﬁcéyftﬂfrgiﬁdﬂ), 1.
0.8 C < 1.2 represents acditiv' ty, and 1.2 A C
re@lesynt s antagonism 0 0241 The inhibition rates of
virus proliferation
(4) Analysis of combination effects
From the concentrations of single drugs and
two drugs used in combination, the ratio of the
combination drugs, and the inhibition rate of virus
proliferation, the combination effects were analyzed
using SAS release 8.2 (SAS Institute Japan Ltd.)
according to the Median effect method of Chou et al.
Of methods shown in Advanced Enzyme Regulation, 1984,
vol. 22, p. 27-55, an equation for drugs whose
mechanisms of action are completely independent from
each other (mutually nonexclusive drugs) was used to
calculate a CI value. The combination effects were
determined based on a CI value at 50% inhibition of
virus proliferation according to the description of the
paper of Taira et al. [Acta Medica Okayama., 2006, vol.

60, p. 25-34] wherein CI £ 0.8 represents synergism,

0.8 < CI < 1.2 represents additivity, and 1.2 £ CI
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10

of 105 singly used, GS 071 singly used, and the 5
conbi nation of these drugs are shown in Table 1.
Resul ts of analysis using these values are shown in
Table 2, [0025]; [Table

I L .

. represents -antagonism: -« - - - Single use of Single
use of Conbined use of T-705 GS-4071 T-705 and

GSaid; Conn. |nhibition Can= | nhibition Cono,
Inhibition WON rate (pg/anl,) ..tats (Pgta L) rate
sammmme- .. .The .inhibition .rates of virus proliferation

..f .T=7Q% .singly .used, .GS=4Q71 .singly .used, .and the..
..... 0, 0155 0.019 0,00313 0.019 0101373 0. 040
0.0ZUBL IR 0BT V0GRS 9. duugs 0875wt 1. DERs: 0L 097
0.0125 0.14 0.075 0.41 0.125 0.27 0.025 0.255 0.15
0.BFulg 25 RuElEigs BIw oiEte e S rscievn ol 2
OT? .96, 1 0.955 0.2 0.61 1.A~ OAS 2 0.93 0.4 0.73
2. 7095 4 1.0 ON 0.54 4.8 0.94 [ 00261 [ Tabl e 2]
------------ Rati o of conbined drugs CI value at 50%
irtﬁ#gfé(ﬁ dT-70. E: G5-4071) 5:1 0.66 [00271 ?0 The

conbi ned adm ni stration of T-705 and GS-
Single use of Single use of Ccmbined use of
T-705 GS-4071 T-705 and GS-4071
Cone. Inhibition Cone. Inhibition Conec. Inhibition
(pg/mL) rate (pg/mL) rate (pg/mlL) rate
0.0156 0.019 0.00313 0.019 0.01873 0.040
0.0313 0.067 0.00625 0.11 0.03755 0.21
0.0625 0.097 0.0125 0.14 0.075 0.41
0.125 0.27 0.025 0.25 0.15 0.59
0.25 0.43 0.05 0.29 0.3 0.73
0.5 0.60 0.1 0.42 0.6 0.96
1 0.85 0.2 0.61 1.2 0.88
2 0.93 0.4 0.73 2.4 0.95
4 1.0 0.8 0.84 4.8 0.94
[0026]
[Table 2]

Ratio of combined drugs
(T-705:GS-4071)

CI value at 50% inhibition

5:1 0.66

[0027]
The combined administration of T-705 and GS-

4071 (in-vivo active form of oseltamivir) exhibited
more excellent synergistic inhibitory effects on virus

proliferation than that exhibited by the single-drug
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4071 (in--vivo active formof oseltam vir) exhibited
nore excellent synergistic inhibitory effects on virus
proliferation than that exhibited by the single-drug
[00281 Test Exanple 2 705 was

16 administration.

sel ected as a teels_
sel ected as a neuranx.rL dase inhibitor.

conpound ,

, . Za.nam
A

Vir was
test was

c onghuct esk #ax tdre, same way as in the nethod s

descri bed Test Exanple xanple 1.
virux2proliferation .
nam vir singly used,
drigyst dixarghiom? i n Tabl e 3.

[0029 The

10 of T-715 singly used,

rat es of
Z,

and the conbi nati on of these

t nese values are shown in

Table 4. [0030 .

Resul ts anal ysi s using

Tabl e 3]

________ T-705 was selected as a test compound.

!:&%%ﬁé%ﬁ?ﬁé%ﬁfzﬁégﬂﬁ§gﬁl

TT[0029]

"""""" Thé'IHHlbltfdﬁ]EFtéS -6f “virus prorifsfihon

saso use, of

%ea%fi oY

yet

0.0 2 F. M1 0,,552 6575

of T-705 singly used,

of dnmbk d use, of
THhe. Y i b |

o0 1(g 9f0.Y") hate

6.0

zanamivir singly used,

A

e cipghod

cAnr $

and the

combination of these drugs are shown in Table 3.

Results of analysis using these values are shown in

Table 4.
[0030]

[Table 3]

Single use of

Single use of

Combined use of

T-705 Zanamivir T-705 and Zanamivir
Conc. Inhibition Conc. Inhibition Conc. Inhibition
(pg/mL) rate (pg/mL) rate (pg/mL) rate
0.0625 0.062 0.0031 0.062 0.01875 0.10
0.125 0.17 0.00625 012 0.0375 0.23
0.25 0.34 0.0125 0.23 0.075 0.38
0.5 0.64 0.025 0.28 0.15 0.69
1 0.77 0.05 0.49 0.3 0.87
089 0.1 0.60 0.6 0.94
0.2 0.67
0.4 0.7%
[0031]
[Table 4]

Ratio of combined drugs
(T-705:Zanamivir)

CI value at 50% inhibition

5:1

o

.38
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QA 25 25 U7 0.00825 0.12 0.0375 0.23 1.25 0.14 0. 125
0.23 0.375 0.38 0,5 0.54 0125 125 0,35 519 9 177
005 048 0.3 &7 2 0.59 .1 5.60 0.5 05.54 0.2
1..67 [003?1]] .Table 41 -------- ---. Ratio of
C0|ned Mugs Cl n1uc~ at Squhnhlbltlon '"70;5.z .
vsr} (N ...

0032 -ti----
----------------------------------- S ol 0.38
1. 7 0; 0: 32 Tm'éwe:@mmnm%caﬁmmtmﬂﬁmdf T-705"4nd 7

h ~bl. .. Cl'q""' e [-_::1 on virus

prrmnafm\e;l.lo dxl’llbﬂtéd ma e Fxtellerzh synergesjtbty
,ia?q] e. f_3i :c3 admnistration ti-on. :+033 705 .
’ 1nh1bxﬁggxiefﬁqgﬁs on: q}¢¢$nprqﬂlﬁ§;aumgn than that |
Cet a5 8. Atest 10 was ,

dlﬁef@&zte% mhethﬁ | Bt el Sei e aqlmlnl%ftl@mrhod
de[soqésﬁed inr.. s'._ Exanple 1is_ ,:Yricitr 3;,
: 0041 The 11t," ibition rates of virus pro' f
Crilst Weanple 3

T-705 was selected as a test compound. GS-

4071 was selected as a neuraminidase inhibitor. A test
was conducted in the same way as in the method
described in Test Example 1 using Victoria/3/75 (H3N2)
as influenza virus.
[0034]

The inhibition rates of virus proliferation
of T-705 singly used, GS-4071 singly used, and the
combination of these drugs are shown in Table 5.

Results of analysis using these values are shown in

Table 6.
[0035]
[Table 5]
Single use of Single use of Combined use of
T-705 GS-4071 T-705 and GS—-4071
Conc. Inhibition Conc. Inhibition Conc. Inhibition
(rg/mL) rate (pg/mL) rate (ng/mL) rate
0.125 0.026 0.003125 0.086 001875 0.15
0.25 009 0.00625 0.14 0.0375 0.37
05 042 0.0125 0.44 0.075 0.72
1 0.76 0.025 0.54 0.15 0.92
2 0.86 0.05 0.68 0.3 1.03
4 094 0.1 0.80

0.2 0.88
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singly used, G " 107 1 J.ng y' _ised, an the C:Jiix
l.,1at~ P. of these .UV : al: E. . _ ow Resu ..

o analysis us ...:j lue ci re.. Shown 'n ‘le Tta
le. 1 Single use of Singie use of Conbined use of
T-705 G5-4071 T-705 and GS-4Q71 Conc. |nhibition
Cone, Inhibition Conc. Inhibition (pgh Lb rate.
bof@dzkrate lug/M) .......... rate . , ---------
0125 0.026 0.003125 0.006 0.01875 0.15 0.25 0. 09

0. 00825 5114 0.0375 0.37 0.5 0.42 0.0125 0.44 0.075
0.72 10760025054015092 2 0.86 0,05 0.69

0.3 Q3. & LiBilad cﬁ.lugs R, Eglla?f'oh

>_"' "'('i"“id"c-:-' 1467'1') """"" - vasue 2t amnasEEl

i nht hi tion stLO |6 [003 ] The conbined.36

a

formof oselt arnivir) exhibited 5 nore excell ent

sygltrapr%g} stic inhibitory effects on virus proliferation
Hat exhi bi t ed by the single.-.drug

adm ni strat iT%n

4071 (in-vivo active form of oseltamivir) exhibited

more excellent synergistic inhibitory effects on virus

proliferation than that exhibited by the single-drug
administration.

[0038]

Test Example 4

T-705 was selected as a test compound.
Zanamivir was selected as a neuraminidase inhibitor.
test was conducted in the same way as in the method
described in Test Example 3.

[0039]

The inhibition rates of virus proliferation
of T-705 singly used, zanamivir singly used, and the
combination of these drugs are shown in Table 7.
Results of analysis using these values are shown in

Table 8.

& combined administration of T-705 and GS-

A
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MOM , Test Exanple 4 10 05 was selected as a test

c, onpound.. Zanamvir was selected as a neuramn ni dase
inhibitor. A test was conducted the sanme way in the
nmet hod described in pest Exanple 3, [00391 US ..., ~

The inhibition ta... _ rateslgf virus proliferation of
T-705 singly used, r: ciP. ¢’L__..-. ._ singly used,
anghd conbi nati on t hese drugs are shown in Table 7.

..oe~. these JilL._ 1.3 Results of analysis using
valugsia.1] -. e shown Table 8. :1. 04 0] [Table 71,

T-705 Zanamivir T-705 and Z1nam|wr

.Conc. Inhlbltlo congc. Inhibiti Inhibjition
| n~j € We of "¢ °E3 §1ne8 use 8 T :?55 2anahl&.

T- 4 S A3 or—cothe hi b :
&-1250n bi 1§ 730085 rat 897fdg/ F 0.032
{O?Qg’f;éjn I I}t? % Boqé‘%z ORZ‘B ‘£4gzg &%% 4 0. ojgs;vss

0
0.033° 0. 25 09482 0. 025°% 14 o. 0, 12 4,42
oosg>27oo 0.27 1° 7601 4001§‘§7o 2°o7£6
0.2 0500 0.3 §7
9 Q4 0]1 0.6 0.94
0.8 0.81
[0041]
[Table §]

Ratio of combined drugs
(T-705:Zanamivir)

CI value at 50% inhibition

5:1 0.25

[0042]

The combined administration of T-705 and
zanamivir exhibited more excellent synergistic
inhibitory effects on virus proliferation than that
exhibited by the single-drug administration.

[0043]

As seen from the results, the combined
administration of a pyrazine derivative represented by
the general formula [1l] or a salt thereof and various
neuraminidase inhibitors exhibits synergistic anti-
influenza virus activities and is effective for the

treatment (e.g., therapy or prevention) of influenza.

INDUSTRIAL APPLICABILITY



4 0.04 0.4 0.71 0.50.94 1.3 00L [0 - 1 J, [Table st]

............ _ Ratio of cotthinecd drugs Cl val ue at
50% i nhibition (" P-7CbZarsagginrir

T e R R 10042] The

C OB FRIRL eldhA S stivfatk brPof s IT-1705 itk r Zlawiakhd véfrong anti-
exhi bited nore excellent synergistic inhibitorg

ef FEC AT WS ot TEr s e neh ¥dRiul ek bited by

the single-drug admi nistration. [0043] As seen from

| Mo St (4 P o T MR ATy o il Ehza.
i.ne derdivative represented b 10 th eneral .

P A P o Rl e SR, o g HEEL S 1

newradnifdase (bl tor s sxhihits 4 .r,g!ﬂé{ao;?&?t%r

in.fuenza virus activities and is effective t he

t:gygggﬂgi . of {derapy.or prevention) of influenza,
| NDUSTRI AL APPLI CABI LI TY n 0044] A pharmaceutica

conpos:z_tion conprising a p.yrazi e derivative or a
salt thereof and one or nore neuram nidase inhibitor
(s has synergistic strong anti.



5 influenza virus activities and is useful for the
treatnent (e.g., therapy or prevention) of influenza.
A net hod of using these c-onmpoowl s in conbination is
useful as a nethod of treatnent (e.g., therapy or
prevention) of influenza. i ELAINB 1. A

phar maceati cal conposition ?or treating influenza
virus infection, conprisipgaavgyrazine derivative.
represented by the follow ng general fornula or a

sal t thereofa giith ONecQit TR E AWM T dlasfor treating
inhibitor(s). [Formula T fit;,. "I'" r, NH Wwherein R
anch RAiar=e thiersanen Dxctdi §i er @ntpandi reach pyepr esent s

a hydrogen atom or a hal ogen atom and represents a

hydth oigert: atomagrregeramads privtectds hgpwigroupen@raTheormula
pharmaceutical ccm- claim, wherein R~ is a

hydt cyetrittorpheReqfls and dneory MeoratpHram RFase a
hydrogen atom 3. The pharnaceutical inposition
wﬂﬂﬂéﬁ%ﬁPﬁQﬁ)%lainwl. or 2, wherein the neuranini dase

i nhi bitar i oseltam vir or zan<=mivir. i. The
ph&b‘?ﬁi‘b‘gﬁ iﬁ]al conposition according to claimor 2,
wherein the neurami.nldase inhibitor is o0 e t:

mi'.i r . S. The phar rrqceuti cal conposition according
to claiml 2, wherei nR~he REY @pi ni dase inhibitor is

| 3
R\ N NHR
0

wherein R' and R? are the same or different and each
represents a hydrogen atom or a halogen atom; and R?
represents a hydrogen atom or an amino-protecting
group.

2. The pharmaceutical composition according to
claim 1, wherein R! is a hydrogen atom, R? is a fluorine
atom, and R® is a hydrogen atom.

3. The pharmaceutical composition according to
claim 1 or 2, wherein the neuraminidase inhibitor is
oseltamivir or zanamivir.

4. The pharmaceutical composition according to
claim 1 or 2, wherein the neuraminidase inhibitor is
oseltamivir.

5. The pharmaceutical composition according to
claim 1 or 2, wherein the neuraminidase inhibitor is

zanamivir.



zanamv' . 2 6. A nmethod of using a rpyrazine
derivative represented by the foll ow ng general
formula or a salt thereof and one or nore
neur am ni dase inhibitor(s) in conbination for
treatment of influenza virugsinfect .on Fornula 2.. E
RPIN O whereint,i and P are the _:anCe or

didferent amd eachod represeny sa ap Pk Dgend et Dk ol va
hal ogen atom and R-~ represents a hydrogen atom or

anrgraweprat ect i trige Oy blupyitg Thenard hofbacehs dbngatoalt
claime7 r wherein 4V is a hydrogen atom, 2 is a

f U ieet atrgnormhd R nardR hsdr ayenl éa o 1187 1 et et hbdin
according to claim6 or 7, wherein the neuram icase

| TB AR C I o5 tarRairer ohnbm Wuenoe  virhes ngthregtion:
according to claim6 or 7, wherein. the neucram nida

e ﬁ?ﬁﬁ@ﬁfﬁwzhs o seltam. i is 10. The nethod

according to claim6 an wherein the neurasr:.nidase
inhibitor is a.nal xuLvir.

R'IN\ OH

| 3

R~ NHR
0

wherein R!' and R? are the same or different and each
represents a hydrogen atom or a halogen atom; and R’
represents a hydrogen atom or an amino-protecting
group.

l - The method according to claim 6, wherein R! is
a hydrogen atom, R? is a fluorine atom, and R® is a
hydrogen atom.

8. The method according to claim 6 or 7, wherein
the neuraminidase inhibitor is oseltamivir or
zanamivir.

9. The method according to claim 6 or 7, wherein
the neuraminidase inhibitor is oseltamivir.

10. The method according to claim 6 or 7, wherein

the neuraminidase inhibitor is zanamivir.



