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THE SAME TEGHNI CAL FI ELD The present invention relates to antiviral

agents conprising a nitrogen-contai ning heterocyclic carboxam de
derivative or a salt thereof. 5 BACKGROUND ART hbmada%s, antiviral agenti
dre selected and put to use in accaordance wth the objective viruses. or
i nstance, Acyclovir and Vi darabi ne 69Q§QE5£F¥£ﬁhinst her pes viruses;

Frterferon o used "RSACSEN-RONRRLNT NG, AR RERbCT AT ERsBORAMIBE O] centra
virus of the cold sypdromRryil R BASTal HAEKEAEHIEN AR Raper  odi cal ly

to cause many deat hs anmounting. to tens 1 I ons. ought he nunber of

deaths shows a tendency of deekeaseoMBrIBENGEGRRB! sYA@S owing to the
I mprovenent in hygienic and nutritive conditions, the preval ence of

influenza is repeated. every year, and it is apprehended that a new virus
may appear to cause a 20 wi der preval ence. For prevention of influenza
virus, vacci n@ECENICA&dFWEA® y, in addition to which | ow nol ecul ar wei ght
The present invention relates to antiviral
agents comprising a nitrogen-containing heterocyclic

carboxamide derivative or a salt thereof.

5 BACKGROUND ART

Nowadays, antiviral agents are selected and
put to use in accordance with the objective viruses.
For instance, Acyclovir and Vidarabine are used against
herpes viruses; Gancicrovir and Foscarnet are used

10 against cytomegalo virus; and interferon is used
against hepatitis viruses.

Influenza virus is a central virus of the
cold syndrome, which has attacked human being
periodically to cause many deaths amounting to tens

15 millions. Although the number of deaths shows a |
tendency of decrease in the recent years owing to the
improvement in hygienic and nutritive conditions, the
prevalence of influenza is repeated every year, and it
is'apprehended that a new virus may appear to cause a

20 wider prevalence.

For prevention of influenza virus, vaccine is

used widely, in addition to which low molecular weight



2 substances such as Anantadi ne and Ribavirin are also used. Anantadine
Is used for prevention and treatnent of influenza. Its function nechani sm
i.s said;” 5 te consist in inhibiting the fusion between influenza virus and
cell nmenbrane, and it is effective against A- type influenza virus. Its
probl ems are, however, that it is i nef4ective agai nst B type influenza

virus, its resistant virus a uses_side effects 10 such as
nerve di st ur bSARES aﬂf?ﬁoﬁ@ﬁhR?%aﬁ?%ﬁ?ﬁ@lﬂﬁl ﬂg ﬁégﬁ ﬁﬁ??vﬁf?v%fﬁ |
Amant adi ne has a.nore inproved antiviral activity, the problem of side
effect is not" %gércone by it. Ribavirin which is a guanosine derivative

shows a viral RNA pol yngpase: 1oRLbi Log ed1§o§C#k¥béﬁt§BH Laqgeffective upon

A type and B type influenza viruses. ts nternal use, however, brings

about no suffiekgbheriti BECahrehbReh. Th@sDEﬁﬁ@E&oh“iﬁ@BhbﬁﬂsﬁrQ&' dgggan
antiviral agent exhibiting a preventive effect and a therapeutic 20

ef fect agabnstovabhsistvinusaRibespagi ahky fusfibhebadweenr a3 ueRk§CL OSURE
OF THE | NVENTI ON The present inventors have conducted researches and
studi es on cowpousdandhoeilihgmamb?Bnant endr &k ast effegtaygai aghinati Ads
viruses, especially influenza viruses. As a result, it has been found that
pyrazi ne car bbypei dafduenheat viesyshavétanpaabilensf hyeazhowever, that

it is ineffective against B type influenza virus, its
resistant virus appears, and it causes side effects

10 such as nerve disturbance. Although Rimantadine which
is a derivative of Amantadine has a more improved
antiviral activity, the problem of side effect is not '
overcome by it. Ribavirin which is a guanosine
derivative shows a viral RNA polymerase-inhibitory

15 activity and is effective upon A type and B type
influenza viruses. Its internal use, howeﬁer, brings
about no sufficient clinical effect.

The present invention provides an antiviral

agent exhibiting a preventive effect and a therapeutic

20 effect against various viruses, especially influenza

viruses.

bISCLOSURE OF THE INVENTION
The present inventors have conducted
researches and studies on compounds showing an
25 antiviral aétivity against various viruses, especially
influenza viruses. As a result, it has been found that

pyrazine carboxamide derivatives have an anti-influen:za



3 virus activity. Thé inventors conducted further studies to find that
ni trogen-contai ning heterocyclic carboxam de derivatives represented by
the fokFlowing general fornmula [1]: RL P NHRR [ 1] 0 5 whereinring A
represents a substituted or unsubsti- tuted pyrazine,. pyrimdine,
pyri dazine or triazine ring; Rl repre%ents 0O or OH R2 represents a
“hydr ogen ato an a roup a substituted.or substituted
carbanoylalk?? E%%&g&rky?gﬁrbﬁﬁen ﬂﬁstﬁan%PSEsﬁ # %bﬁg represents a
<singl e bond g uangUPgefQR@dgpae n2EkESehDELARLI RERLORLLBROEYER Lom!

antiviral |vr y agai Iuenza viruses and

ot her vari Ouéa¥b{>i-£§ﬁ§ et88§§?v§9 eyngésﬁégsnkew b ytﬁeor.bmbrha d are

useful as an antiviral agents o safety, as well as thaf novel

N- cont ai ni ng eﬁggggogaghhgacquoxanlde derivatives represented by the

fol | owi ng genera formula [1a]: R(r)[la] O 4 wherein ring A represents a
pyrazine ring substituted wth a hal ogen atom a hydroxyl group or an
oxide group; Rl represents O pr OH R2 represents a hydrogen atom an
acyl group or a substit oR unsubstituted 5 carbanoyl al kyl or

car boxyal kyl group; and broﬁ&ﬁg [1]

5 wherein ring A represents a substituted or unsubsti-
tuted pyrazine, pyrimidine, pyridazine or triazine
' ring; R! represents O or OH; R? represents a hydrogen
atom, an acyl group or a substituted or unsubstituted
carbamoylalkyl or carboxyalkyl group; and the broken

10 line represents a single bond or a double bond;
or salts thereof exhibit an excellent antiviral
activity against A-, B- and C-type of influenza viruses
and other wvarious viruses, these compounds have lon
cytotoxicity and are useful as an antiviral agents of

15 high safety, as well as that novel N-containing
heterocyclic carboxamide derivatives represented by the

following general formula [la]l:




line represents a Singl'e bond or a double bond; or salts thereof exhibit
an excellent antiviral activity. Based on these findings, the present
inventi on has beert acconplished. 10 The present invention will be
described in detail below Unless otherw se indicated, the term "hal ogen
aton? used in this specification means 4 fluorine atom a chlorine atom a

0o e ARG, AP Oheisette e Rl O
' I I I t ent - but t d the lik
Fﬁgp{gPﬁI"alkgE§¥ argéﬁeﬁkéaﬁgﬁgp §f%§d§ﬁf§§r955 #cﬁgdggﬂ d%g 6 aerkyF

group such a5 2B, @blylesnd 8Ner | o P N bRl ol GRldad gy oupt
cyc Opért

nmeans a C3_6 cycloalky group such as cycl opro cyclohexyl

and the |ike; atbg, /! ShMacghkgrpupdboua’ o sﬁ%@‘&itﬁt%ﬁr %'rgnhs%sfe&%%ad chai n
Cl1_6 al kyl-0- group such as nmet hoxy, ethoxy, n-propoxy, 1sopropoxy, 25

n-butoxy Esobatbnmpyiaakbut@&yca&ﬁbkyanQKYgrBQEtYEQ§Yth%n@rbm%n|'ke the
term "cycl oal kyl oxy group” means a C3_6 cycloal kyl-0- group such as

cycl opr opyl oxy}inecyepapeenyisory siagdeobexd exy aaddubhle boke; blke term5
"al kyl thi o group” means a straight or branched chain C1_6 alkyl-S- group .
such as net hyeghts, themgbthieshibitpaopeixceildenits aptdapibraii actdvitiyyl t hi o,

i sobutylthio, sec-butylthio, tert-butylthio, pentylthio and the like; 5
the term "al k¥ Péﬁﬁn&ng¥8§59 ﬁé&ﬁénsﬁ:a#hﬁopgﬁégpt invention has been

accomplished.

10 The present invention will be described in
detail below.

Unless otherwise indicated, the term "halogen

atom" used in this specification means a fluorine atom,
a chlorine atom, a bromine atom or an iodine atom; the

15 term "alkyl group" means a straight or branched chain
Ci¢ alkyl group such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
pentyl and the like; the term "alkenyl group" means a
straight or branched chain C,, alkenyl group such as

20 vinyl, allyl and the like; the term "cycloalkyl group”
means a C; 4 cycloalkyl group such as cyclopropyl,
cyclopentyl, cyclohexyl and the like; the term "alkoxy
group" means a straight or branched chain C,  alkyl-O-
group such as methoxy, ethoxy, n-propoxy, isopropoxy,

25 n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy
and the like; the term "cycloalkyloxy group" means a Cse
cycloalkyl-0- group such as cyclopropyloxy,

cyclopentyloxy, cyclohexyloxy and the like; the term



substituted with one or nmore straight or branched chain Cl_6 al kyl groups
such as net hyl am no, ethylam no, propylam no, butylam no, pentylam no,
hexyl am#no, di metthyl am no, di et hyl am no, met hyl et hyl am no, 10
dipropylanino, di butyl am no, dipentylanino and the like; the term
"cycl oal kyl ani no group” means a C3_ rr§c|oalky| NH group such as

6
fé?'m°pLSF%'giﬂ?)%?Eéyﬁ“%"%ﬁg‘ﬁéaﬁ?eﬁﬂﬁa%ééﬁg§§é%??3 E3RE5 L BaR Sh-ror oup
such as LT 4akgreshygrobpl cllfl gs HREAY1cRI, OLRRARM AN Lhe Tike, the

term"aryl group” neans a phenyl group, napht hy group“and the liKke;

the term "arykes b EOYR, 'I%%@:%o@ﬁ}l%ﬂb',oh-ﬁh%%th%‘?h1%%1)% g;'iﬂtﬁ)&’

napht hyl oxy and e |ikeé: the term 20 arylthio group” neans an ar

group such assephboyhiithao, nmé&lthbutlymh%q e thilkdiiof la%dt th@ 11%\" am no
group” means an aryl-NH group such as phenyl am no, naphthyl am no and the
| i ke; the ter ioheatelrm Jadigylamdtawns grold "S> melakanayl agiitep giedp as fornyl, 25
acetyl, propiogé butyryl, isobutyryl, valeryl and the |ike and an aroyl
group such assS ﬁiéﬁptedayhﬁho?hea@@ moire Isitice;i ghitre ore bomahathled yhariimony |
group” mneans a stralght or branched chain Cl1_6 aIkocharbonyI group such 6

as net hoxycar bonyRlX¥Lhg%9uBELEHGD, af- ProPBkBARRengthylpmépPepoxycar bonyl ,
n- but oxycar bon I |sobutox rbonyl, sec- butoxycarbon
tert-but oxyca mlB@ntéPGX@@EPBSMyPe§ﬁd1@mémqu@e TH&Oom 5

alkylcarbanD&hmg %u anT837S o2 2R3 Y, 9 methylethylamino,

10 dipropylamino, dibutylamino, dipentylamino and the
like; the term "cycloalkylamino group" means a Cyg
cycloalkyl-NH- group such as cyclopropylamino,
cyclopentylamino, cyclohexylamino and the like; the
term "halogenoalkyl group" means a halogen-substituted

15 C, alkyl group such as trifluoromethyl, trichloro-
methyl, chloromethyl and the like; the term "aryl
group" means a phenyl group, a naphthyl group and the
like; the term "aryloxy group" means an aryl-O- group
such as phenyloxy, naphthyloxy and the like; the term

20 Marylthio group" means an aryl-S- grouﬁ such as
phenylthio, naphthylthio and the like; the term
"arylamino group" means an aryl-NH- group such as
phenylamino, naphthylamino and the like; the term "acyl
group" means a C, alkanoyl group such as formyl,

25 acetyl, propionyl, butyryl, isobutyryl, valeryl and the
like and an aroyl group such as benzoyl, naphthoyl and
the like; the term "alkoxycarbonyl group” means a

straight or branched chain C;¢ alkoxycarbonyl group such



substituted with 6ne or nore straight or branched chain Cl1_6 al kyl groups
such as net hyl carbanoyl, dinethyl- carbanoyl and the |like; the term
"carbanrpyl al kyl group” means a straight or branched chain ClL_6 al kyl group
10 substituted with a carbanmoyl group such as carbanoyl - nethyl,
carbanoyl et hyl , car banoyl i sopropyl andSthe like; the term "car boxyal kyl
‘group” neans _a straight q branched chain C -, , al kyl stituted
with a car b8>§yfne§%8 gc h?ngs}'cfﬂ:{g‘@ﬁﬂyﬁﬁrﬁﬁqﬂda%gﬁ%ﬁp&qﬁy&iH,i b%gi !

<car boxyi sopr =5Q§ I ke theiterip., yclsi :BHQH-”Ea”S a 4-,

5- or 6-%@2%@@%%9 or IJgoF{LQYs}éd Pﬁlﬁtgr%y#é%tg?f&ﬁldvilns&b‘% the hetero atons

constituting ca&@o‘i’agfli,n%e@lbdt‘?ﬁ@ca‘}%%dw,ert%azttmﬁi;t%ﬁ!y%‘at%rfﬁqm the group

consi sting of oxygén atom nitrogen atomand 20 sul fur atom” such as

oxet anyl, thi loxyaddiylY land ftHey/ 111 K& e/ lternhi enyl , oxazol yl,

| soxazol yl, “imdazolyl, thiazolyl, isothiazolyl, pyrrolidinyl,

benzof ur aryy| " layaidriaa@Iyl graup dyleartian@agbamaylr igealiply!  and

nor pholinyl; and the term "oxide group" 25 means an oxygen atom|linked to a
ni trogen at oraubstd tutiedy . wilthe drey mr' Imowvesy s treirghtt ket hitenahetbezhaoifn car bon
atons is 1 to 6. The protecting group for carboxyl group 7 includes any
groups whichcb&naé$wﬁe@¢D@@§Ichgeaﬁs@@téylcﬁ gb'ﬁgﬂgﬁéwﬁ'for car boxyl
group. The exanples thereof include alkyl groups such as nethyl, ethyl, n-
propyl , i sopreaRRamoyly afdrdthey|oirksyy | the 4aamy | " cahamoy IRkl FePdme | i ke;

aryl groups such as phenyl, , :
yi 9 P means a[%trgﬁght or branched chain C,, alkyl group

10 substituted with a carbamoyl group such as carbamoyl-
methyl, carbamoylethyl, carbamoylisopropyl and the
like; the term "carboxyalkyl group”" means a straight or
branched chain C,, alkyl group substituted with a
carboxyl group such as carboxymethyl, carboxylethyl,

15 carboxyisopropyl and the like; the term "heterocyclic
group”™ means a 4-, 5- or 6-membered ring or a fused
ring thereof having, as the hetero atoms constituting
said ring, at least one heterocatoms selected from the
group consisting of oxygen atom, nitrogen atom and

20 sulfur atom, such as oxetanyl, thietanyl, azetidinyl,
furyl,lpyrrolyl, thienyl, oxazolyl, isoxazolyl,
imidazolyl, thiazolyl, isothiazolyl, pyrrolidinyl,
benzofuranyl, benzothiazolyl, pyridyl, gquinolyl,
pyrimidinyl and morpholinyl; and the term "oxide group”

25 means an oxygen atom linked to a nitrogen atom in a
ring. The term "lower" means that the number of carbon
atoms is 1 to 6.

The protecting group for carboxyl group



napht hyl and the I'ike; aral kyl groups such as benzyl, diphenyl nethyl,

trityl, p-nitrobenzyl, p-nethoxybenzyl, bis(p-nethoxyphenyl)nethyl

like; acylalkyl s groups such as acetyl nmethyl, benzoylnmethyl, p 10

ni t robenzoyl et hyl , p-bronnbenzoylnethél, p- net hanesul f onyl benzoyl net hyl
cyc

and the |ike;

oxygen- containing het er lic groups such as 2-

and t he

tetrahydropyr.an 2-t et rahydrof uran and the |i enQ gr oups
such as 2, 2, }nt%ugﬁ SoP8et é’ﬁdwf% é:alnl i?onve]nl}yﬁ Sla|1I1| usge?io%s such
-as 2- (trine hyl s ) Ik rru““) ch as

acet oxynet hyl", ¥bro§¥%ny %& ?a'ﬁt hé} l§§1

ni trogen- cont@jdYdyE N lllgyl ﬂ@dp agjq‘{'é phté}g{ylm c}p.rret hyl ,
succi nim do 20 nethyl the li'ke;” cycl oal kyl groups such as cyclohexyl

and the like; @d&q&ya.daﬂr@ﬂqpq ,SIHCE et h TS FEbQITE thdut et hapesrest hyl
2- (trlnethyI5|IyI)ethoxy met hyl and the I'iKke; aralkoxyalkyl gr oups such as

benzyl oxyreet ydtydAndricdhecHe Kei kel kayihiguadupd siichupss Zhhenuely, as
met hyl t hi onet hyl, 2-nmethyl thi oethyl and the |I|ike; arylthioalkyl groups

such as phenyiatphtdma]t fard s tiHee |aaal}qtk@mupﬁmmlamkbwyl

1, 1-di net hyl -
subst i t ut ed siugheqykmﬁkhzixﬂtnﬁixknrﬁnnansnb%nzy
triisopropylsilyl, diethylisopropyl- silyl

propenyl, 3-methyl -3-butenyl, all and the like; 8
f&rHTﬂﬁﬁhQ#Y@@nzyl
tert-putyl di nethyl silyl,

tert-

but yl di pheny g (B-mefhaemhenshylethyt and the ki mgwkadBrkenyl silyl and
the like; etc.

10

15

20

25

groups such as acetylmethyl, benzoylmethyl, p-
nitrobenzoylmethyl, p-bromobenzoylmethyl, p-
methanesulfonylbenzoylmethyl and the like; oxygen-
containing heterocyclic groups such as 2-
tetrahydropyranyl, 2-tetrahydrofuranyl and the like;

halogeno-alkyl groups such as 2,2,2—trichloroethyl and

- the like; alkylsilylalkyl groups such as 2-

(trimethylsilyl)ethyl and the like; acyloxyalkyl groups

such as acetoxymethyl, propionyloxymethyl, pivaloyloxy-
methyl and the like;.nitrogen—containing heterocyclic
alkyl groups such as phthalimidomethyl, succinimido-
methyl and the like; cycloalkyl groups such as
cyclohexyl and the like; alkoxyalkyl groups such as
methoxymethyl, ethoxymethyl, 2-(trimethylsilyl)ethoxy-
methyl and the like; aralko#yalkyl groups such as
benzyloxymethyl and the like; alkylthiocalkyl groups
such as methylthiomethyl, 2-methylthiocethyl and the
like; arylthioalkyl groups such as phenylthiomethyl and
the like; alkenyl groups such as 1,1-dimethyl-2-
p;openyl, 3-methyl-3-butenyl, allyl and the like;



In general

ring,

represents
I NI NN *1 N/ 2112/ 12 N~*1 N-~*1 11 1 N%22 N
N 10 In the structures above, the mark8 1 expresses the position of
substitution with R, d the mark *2 expresses th ositi,on of
substit uti on SKOSHLIEES Nﬂaﬂa BREWPS 5 124 ﬁfPHE$$6§FBJQQa|ky| gr oup

.represented

2 N\

‘selected fro
unsubstitute
am no or al ky

cycl oal kyl
al koxycar bonyl “groups; ‘nercapto groups; al kylthio groups unsubstituted 5

or substi tsut ety linte tEk yhaiy s Ayl MW 1ke; etc.

10

15

formula [1], ring Arepresents a pyrazine ring, a pyrimdine
a pyridazine ring or a triazine ring. Mire specifically, ring A
:any of the followi ng structures: *I N *1 *1 1 | I~1 N 2 2 *

e e
. i 1 . , , . , , 9
i e e

ps; ogenoa al kenyl groups;

ORIRAIA IBHEARE 1 19510 URSiph & JIRek HIFIUPS; 1 Cid @al kyl oxy groups;

In general formula [l], ring A represents a
pyrazine ring, a pyrimidine ring, a pyridazine ring or
a triazine ring. More specifically, ring A represents

any of the following structures:

N ySa S
E:Né’lz K\N4912 J\\fﬁl

N1 N/\*l N/N\*l
J\Wfélz g\‘¢¢12 u\w¢¢12

a
A
va

b
N
ﬁ
N

~
N N

In the structures above, the mark *1 expresses the
position of substitution with R!, and the mark *2
expresses the position of substitution with -C(=0)NHR?.

The carbamoylalkyl or ca:boxyalkyl group
represented by R’ may be substituted with at least one
substituent selected from the group consisting of
halogen atoms; alkyl groups unsubstituted or

substituted with hydroxyl, alkoxy, alkylthio, aryl,



groups; aryloxy groups; arylthio groups; arylanino groups; cyano groups;
nitro groups; am no groups unsubstituted or substituted with one or nore
acyl groups; al kylam no groups; cycl oal kyl am no groups; acyl 10 groups;
hydrazi no groups; carboxyl groups; carbanoyl groups; thiocarbanmoyl groups;
al kyl car banoyl groups and heterocycli@ groups. . O ring A represented by

‘general fornula [1] ref.erred are razine ring rimdine ring and 15
triazine ri ngf,m d dﬁora@'lfywoeﬁﬁoslp%lr ;kﬁrhhoegerr}?%l.lp SRR tuent on ri ng
<A includes gr el fr : r 1S5 4 f N at ons;

al kyl groups aqq%&%st%d_ o&eslu%%q?ﬂu%% {’h @%%ﬁm@%r oxyl ,

al koxy, al kyldihig,y %ﬂ&up?ﬁ‘l%%ﬁﬁl@r’d%‘gﬁ QP%]fkg’QyM al kyl

groups; al kenyl groups; cyc 0 dro groups; dl koxy groups;

cycl oal kyl oxygr QgD Sie e ALY CFAPY] A OPDSiTRFFARDS WiSuUpStit @yl thio

groups unsubstituted or substituted with one or nore aryl groups; aryl
groups; aryl ay gtsstistutisd afh e g URSEe adyy BngRoums OUPsyl cyano gr oups;
nitro groups; am no groups unsubstituted or substituted with one or nore
acyl groups; etdup s any pxy peroups/c| ansy ki bon quooypsu psry kanyingr oups;
hydrazi no groups; 10 carboxyl groups; carbanoyl groups; thiocarbanoyl
groups, al kylSzeuRsw\¢yane@soupsl et trecgredups yrajupese gFPwRs A can have one
or nore of the above-mentioned substituents. Further, the substituent on

ring A is 5 pittersbljutedien sWhThiporrdivhibfoneerF imere acyl
groups; alkylamino groups; cycloalkylamino groups; acyl

10 groups; hydrazino groups; carboxyl groups; carbamoyl
groups; thiocarbamoyl groups:; alkylcarbamoyl groupé and
heterocyclic groups.

Of ring A represented by general formula [1],
preferred are pyrazine ring, pyrimidine ring and

15 triazine ring, and more preferred is pyrazine ring.

The substituent on ring A includes groups selected from
the group consisting of halogen atoms; alkyl groups
unsubstituted or substituted with éne or more hydroxyl,
alkoxry, alkylthio, aryl, amino or alkylamino groups:;

20 halogenocalkyl groups; alkenyl groups; cycloalkyl
groups; hydroxyl groups; alkoxy groups; cycloalkyloxy
groups; alkoxycarbonyl groups; mercapto groups;
alkylthio groups unsubstituted or substituted with one
or more aryl groups; aryl groups; aryloxy groups;

25 arylthio groups; arylamino groups; cyano groups; nitro
groups; amino groups unsubstituted or substituted with
one or more acyl groups; alkylamino groups;

cycloalkylamino groups; acyl groups; hydrazino groups;



The salt of the compound of general formula [1] includes any usually known
salts fornmed at the site of basic groups such as amino group and salts
formed at the site of acidic group such as hydroxyl and carboxyl 10
groups. The salts forned at the site of basic group include salts of

m néral acids such as hydrochloric acil8, hydrobrom c¢ acid, sulfuric acid
and the like; al ts, of organic %grbox lic acids_such as targaric aci d,

fﬁrn}pkacid, ATV h FEOU T 1R orYERE i%r%%?%f GRITRF ?ﬁ?%_cetip acid and
bonzenecul f o iRy LTI Bhaiolf (arodtl  5fe FELOPICIULLE N Eolbl:.

benzenesulfon? uenes nesul aci d,

napht hal enesukf 9gi & ahhaod SHE bt KfordNBe Seht Sak8laBHedt bheas te of

acidic group 207inc e salts of al ka nmetal s such as sodium potassium

and the |ike; sggbtsr@énobkal FapLREE] N ABt 3hBst SEGEnBSoRALChYMA TBYNesi um
and the |ike; amonium salts; and salts of nitrogen-contaihing organic

bases such agréfepmbhy| Bihked to&i ehbpbAanatem bfi bneéykangne, 25 pyridine,

N, N-di met hyl ani I i ne, N-rnet hyl pi peridine, N nethyl norpholine, diethylan ne,
di cycl ohexyl am ne, proThensalti b€nzlhéasompouhdbefizyen&rphefierinyllam ne, 1-
ephenam ne, N, N -di benzyl et hyl enedi am ne and the like. 11 Anong the salts
ment i oned abovVd] pneledesdanyeusphiiynknbeni salts fiorwpdabtetbhaesit&ypi cal
conpounds represented by general fornmula [1] are shown in Tables 1 to 4. 5
In the tabl esC5hbaRigegbaupPehsughbaavamingngroup and salts formed at

the site of acidic group such as hydroxyl and carboxyl
10 groups. The salts formed at the site of basic group
include salts of mineral acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid and the like;
salts of organic carboxylic acids such as tartaric
acid, formic acid, citric acid, trichloroacetic acid,
15 trifluorocacetic acid and the like, and salts of
sulfoénic acids such as methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid,
mesitylenesulfonic acid, naphthalenesulfonic acid and
the like. The salts formed at the site of acidic group
20 include salts of alkali metals such as sodium,
potassium and the like; salts of alkaline earth metals
such as calcium, magnesium and the like; ammonium
salts; and salts of nitrogen-containing organic bases
such as trimethylamine, triethylamine, tributylamine,
25 pyridine, N,N-dimethylaniline, N-methylpiperidine, N-
‘methylmorpholine, diethylamine, dicyclohexylamine,
procaine, dibenzylamine, N—benzyl-B—pheneﬁhylamine, 1-

ephenamine, N,N'-dibenzylethylenediamine and the like.



have the fol | owi ng neanings: Me: nethyl Et: ethyl
R2 a :

tert-butyl,
15
CH CH N Bz
CH

10

15

Ph: phenyl Ac: acetyl Bz: benzoyl
R2b: *- CH (‘CH3) "CONHCH ( CH3) COON
No. G G G G R 1 NCHCHNH 2 N

5 NCH CH

HCOtBu

i Pr:

/GOH GNHR2 @' ~. G i
CHN-),OH.
HCH2CONH2 7 NCHGO NH 8N

_C—Br N H gm§n8Ht9eC§a¥t§ m%gtyong ag%%ew Ereferred are

pharmacologically acceptable ones.

| sopropyl 10 tBu:

- CH (COOH) CH2COOH

3 NCHCHN Ac

Typical compounds represented by general

formula [1l] are shown in Tables 1 to 4.

have the
Me:

Et:

iPr:

tBu:

Ph:
Ac:

Bz:

R2a:

R2b:

In the tables shown below, the abbreviations

following meanings:
methyl
ethyl
isopropyl
tert-butyl,
phenyl
acetyl
benzoyl
—-CH (COOH) CH,COOH

~CH (CH,) CONHCH (CH,) COOH

G’/GL\ OH

2
Gl

0O 12 Table 1

4 N



11 NCHCOEt NH 12 NCH GO Pr
CNHVve NH 15 NCH CGNwve2 NH 16 N CH C NH cycl opr opyl

NH 13 N CH C O cycl opropyl-

N H

NH 14 N CH
17 N CH

CNHAc NH 28 NCHCNBz NH 19 NCHCGNHPh NH 20 NCHCSHNH 21 N
CHCGSMe NH 22 NCHCGCOOHNH 23 NCHCGCOOVM NH 24 NCH CGCOOEt N H
25 NCH CCONH2 NH 26 NCHCGCSNH2 NH¥ 27 NCH CCONHMe N H 28 N CH

NH 31 NCHCCCI3 NH 32 N

CCONVe2 NH 29 NCHCGEt NH 30N0§?%%CP§
CHGCGCFS NH 33 NCH CGCH2C1I NH 34
N H 36NCHC—CHZPhNH 37 N CH G CH2-NH2 N .

CH2-SMe N H 35 N CH G CH2- Owe

H 38 NCH GCH2-OH N H

AN
39 NCH G CJ-lZ—I-\ngPv‘E g H G, G G, R
1 N CH CH N H
2 N CH CH N—0 H.
3 N CH CH N Ac
4 N CH CH N Bz
5 N CH CH H C(0O) tBu
6 N CH CH H CH,CONH,
7 N CH c-Cl1 N H
8 N CH C-Br N H
9 N CH C-OH N H
10 N CH C-OMe N H
11 N CH C-OEt N H
12 N CH C-0iPr N H
13 N CH C-0O~-cyclopropyl N H
14 N CH C-NHMe N H
15 N CH C-NMe, N H
16 N CH C-NH-cyclopropyl N H
17 N CH C-NHAc N H
18 N CH C-NHBz N H
19 N CH C-NHPh N H
20 N CH C-SH N H
21 N CH C-SMe N H
22 N CH C-COOH N H
23 N CH C-COOMe N H
24 N CH C-COOEt N H
25 N CH C-CONH, N H
26 N CH C-CSNH, N H
27 N CH C-CONHMe N H
28 N CH C-CONMe, N H
29 N CH C-Et N H
30 N CH C-iPr N H
31 N CH C-CCl1, N H
32 N CH C-CF, N H
33 N CH C-CH,C1 N H
34 N CH C-CH,-SMe N H
35 N CH C-CH,-OMe N H
36 N CH C-CH,-Ph N H
37 N CH C-CH,-NH, N H
38 N CH C-CH,-OH N H
39 N CH C-CH,-NHMe N H
40 N CH C-CH=CH, N H




20 NCHCCHCH2 NH13 Table 2 No. G G G G R 41 NCHGPh NH 42 N
CH CGpyridin-3-yl NH 43 NCH Cfuran-2-yl NH 44 N CH C-thiophen-2-yl N
H 45 NCH C-thidzol-2-yl NH 46 NCH Cpyrrolidin-1-yl NH 47 N CH

iperidin-1-yl NH 48 N CH Gnorpholin-4-yl NH 49 NCHCCNNH 50 N

C pi

CHCN® NH 51 NCHGBz NH 52 NCHGAc NH 53 NCCONH2 GNH2 N H

54 NCNH2 GCOOH NH 55 N G NH2 C—C&%/ENH 56 NCO CCOOv NH 57 N

COw GCM NH 58 NCGCOOH CGMe NH RI%—CCI]\IC-NHI\/ENH 60 N C COOwe

:GCd NH 61 NCCOOw Cpiperidin-1-yl NH 62 NCOw CGCCNNH 63 NCM

CM NH 6 < ) G G G R
41 N CH C-Ph N H
42 N CH C-pyridin-3-yl N H
43 N CH C-furan-2-yl N H
44 N CH C-thiophen-2-yl N H
45 N CH C-thiazol-2-yl N H
46 N CH C-pyrrolidin-1-yl N H
47 N CH C-piperidin-1-yl N H
48 N CH C-morpholin-4-yl N H
49 N CH C-CN N H
50 N CH C-NO, N H
51 N CH C-Bz N H
52 N CH C-Ac N H
53 N C-CONH, C-NH, N H
54 N C-NH, C-COOH N H
55 N C-NH, C-COOMe N H
56 N C-Cl C-COOMe N H
57 N C-OMe C-Me N H
58 N C-COOH C-Me N H
59 N C-COOH C-NHMe N H
60 N C-COOMe C-C1 N H
61 N C-COOMe C-piperidin-1-yl N H
62 N C-OMe C-CN _ N H
63 N C-Me C-Me N H
64 N C-Ph C-Ph N H
65 N C-F " CH N H
66 N C-Cl CH N H
67 N C-Br CH N H
68 N C-OH CH N H
69 N C-OMe CH N H
70 N C-OET CH N H
71 N C-0-iPr CH N H
72 N C-cyclopropyl CH N H
73 N C-OPh CH N H
74 N C-NH, CH N H
75 N C-NHMe CH N H
76 N C-NMe, ‘ CH N H
77 N C-cyclopropyl CH N H
78 N~ C-NHPh CH N H
79 N C-NHAc - CH N H
80 N C-NHBz CH N H




66 NCC CHNH ‘67 NCBr CHNH 68 NGCOHCHNH 69 NGOV CHNH 70
NCOET CHNH 71 NGOiPr CHNH 72 N Gcyclopropyl CHNH 73 N C OPh
CHNH: 74 NCN#2 CHNH 75 NGNHVe CHNH 76 NCGNVve2 CHNH 77 N
Ccyclopropyl CHNH 78 NGNHPh CHNH 79 N GNHAc CHNH 80 N C NHBz
CHNH14 Table 3 No. G G G Ga R BL NC000Me CHNH 82 N CCF3 CH N
"H 83 N CGPh CH N H 84NC—pyridin-#%lj NH 85 NCCNCHNH 86 N
CN®2 CHNH 8 CHNCHNH 88 CHN#®M A H 89 CHNGCE NH 90 CHN
.CiPr NH 91 CHNGCGF N H -

No. Gy G, Gy G, R*
81 N C-COOMe CH N H
82 N C-CF, CH N H
83 N C-Ph CH N H
84 N C-pyridin-4-yl CH N H
85 N C-CN CH N H
86 N C-NO, CH N H
87 CH N CH N H
88 CH N C-Me N H
89 CH N C-Et N H
90 CH N C-iPr N H
91 CH N C-F N H
92 CH N c-Cl N H
93 CH N C-Br . N H
94 CH N C-Ph N H
95 CH N C-0H N H
96 CH N C-OMe N H
97 CH N C-OEt N H
98 CH N C-0OiPr N H
99 CH N C-SH N H

100 CH N C-SMe N H

101 CH N C-S-CH,Ph N H

102 CH N C-SPh N H

103 CH N C-NH, N H

104 CH N - C-NHMe N H

105 CH N C-NMe, N H

106 CH N C-piperidin-1-yl N H

107 CH N C-NH-Ph N H

108 C-OH N C-SH N H

109 C-OH N C-NH, N H

110 C-Me N C-OH N H

111 N CH N CH H

112 N C-F N CH H

113 N C-Cl N CH H

114 N C-F N C-Me H

115 N c-Cl N C-Et H

116 N C-OMe N C-OH H

117 N C-NH, N C-OH H

118 N C-NHAc N C-OH H

119 N C-SH N C-OH H

120 N C-SMe N C-OH H




92 CHNCO NH 93 CHNGBr NH 94 CHNGCPh NH 95 CHNCOHNH 96
CHNCGCOWw NH 97 CHNGCOEt NH 9B CHNCGPr NH 99 CHN GSH N H
100 CH'N C-SMe N*H 101 CH N G S-CH2Ph N H 102 CH N CGSPh N H 103 CH N
CNH2 NH 104 CHN CNHVe NH 105 CH N GNVe2 NH 106 CH N
C-piperidin-1-yl NH 107 CHN CGNHPANH 108 COHNGCSHNH 109 CGOH N
“CNH2 NH 110 GMe NG OH NH 111 NCHH 112 NGCFNCHH 113 N
CClLNCHH 114 NGFNGCM H 115 “O*NCEt H 116 NCGOWw N G OH H

<117 NGCNH22 NGOHH 118 NGNHAc NGOHH 119 NGSHNGOHH 120 N

- Ol Ll
G She N C-QeH G, G, G, G, R*
121 N C-Me N C-NHMe H
122 N C-Ph. N C-OH H
123 N C-Me N C-OH H
124 N C-Me N C-S-Ph H
125 N C-Me N Cc-Cl H
126 N C-Me N C-OMe H
127 N C-Me N C-0Ph H
128 N C-Me N C-morpholin- H
4-yl
129 CH CH N N H
130 CH C-OH N N H
131 CH C-Me N N H
132 N CH N N H
133 N C-Cl1 N N H
134 N C-Me N. N H
135 N C-OMe N N H
136 N C-NH, N N H
137 N C-NHAc N N H
138 N C-pyridin-4-yl N N H
139 N N CH N H
140 N N C-Br N H
141 N N C-OH N H
142 N N C-0iPr N H
143 N N C-NHPh N H
144 N N C-thiazol-2-y1 N H
145 N N C-SH N H
146 N N C-SMe N H
147 N N Cc-Cl N H
148 N N C-NHNH, N H
149 N N C-Ph N H
150 N N C-pyridin-2-yl N H
151 N N C~thiophen-2-yl N H
152 N N C-NHMe N H
153 N N : C-NMe, N H
154 N CH C-F N H
155 N CH CH N R2a
156 N CH : - CH N R2a




15 Table 4 No. G G G G4 R 121 NGM NGNHWw H 122 NCPh NCOHH
123 NGCM NGCOHH 124 NGCM NGSPhH 125 NGCM NGO H 126 N C M
NCOw H 127 NCMe NCGOPh H 128 NG M N Cnorpholin- H 4-yl 129 CH
CHNNH 130 CHCGCOANNH 131 CH G NNH 132 NCHNNH 133 N Cd
NNH 134 NCMe N NH 135 N G Ow NH 136 NGCNH2 NNH 137 N

TN N tar B diebiode Rty Adlamqiqtedil NN O%
<G thiazol - 2- Wy Mddamide Nt iGatiWd represented by general formula
[1] or salts thereof are commercially available or can
be produced according to any of known processes or
5 analogous processes or by a combination thereof. As
the papers describing the production processes thereof,
J. Am. Chem. Soc., 71, 78 (1949); J. Am. Chem. Soc.,
78, 242-244 (1956); J. Heterocycl. Chem., 15(4), 665-
670 (1978); J. Chem. Soc., 1379 (1955); U.S. Patent No.
10 5,597,823; etc. can be referred to.
- More specifically, the nitrogen-containing
heterocyclic cérboxamide derivatives represented by
general formula [1l] or salts thereof can be produced

according to the following Production Processes 1 to 3.



146 NNGSMe NH 147 NNGCGO NH 148 N'NCNHNH2 NH 149 NN CPh NH
150 N N CGpyridin-2-yl NH 151 N N Cthiophen-2-yl NH 152 NN GCGNHWw N H
153 NN CGNwve2 N'H 154 NCHCGCF NH 155 NCH CH N R2a 156 N CH CH N R2a
16 The nitrogen-containing heterocyclii car boxam de derivatives
Jrepresented by general formula [1] or“Ssalts thereof are conmercially

avai l abl e orpg%gucggogr q%%%%saipord!ng to any of known processes or 5

anal ogous procCesses or by a conbi nation thereof. As the papers descri bing
.the production processes thereof, J..Am Chem Soc., 71, 78 (1949); J. Am
Chem Soc., 78, 242-244 (1956); J. Heterocycl. Chem, 15(4), 665- 670
(1978); J. Chem Soc., 13&9 (1955); U. S. Patent thllo 5,597,823; etc. can
be referred to. More~spscifically, R%@Hbitro ont ai ning heterocyclic
' [ ' lorm#Ma [1] or salts

QP! bdifct i on Processes 1

t hereof can be prodisead ™N\qe

to 3. 17 Production Proc%)s 1R RR-NH2 R 5
(2]

[1]
_ R R?-NH,
, (4]
H
0

[3]

wherein R}, R?’, ring A and broken line are as defined
above, and R® represents a protecting group for carboxyl

group.

5 (1l-a) A compound of general formula [1] can be
obtained by reacting a compound of general formula [2]
with a compound of general formula [4].

The solvent which can be used in this
reaction is not particularly limited, so far as it
10 causes no adverse effect on the reaction. The examples
| of the solvent include alcohols such as methanol,
ethanol, isopropyl alcohol and the like; halogenated
hydrocarbons such as dichloromethane, chloroform,
dichloroethane and the like; aromatic hydrocarbons such
15 as benzene, toluene, xylene and the like; efhers such
as dioxane, tetrahydrofuran, anisole, diethylene glycol

diethyl ether, dimethyl cellosolve and the like;



AO[4 AH2 REROO0O [2] [1] RR2-NH2 GA [4 H 0 [3] wherein R1,
R2, ring A and broken line are as defined above, and R3 represents a
protecti'ng group fior carboxyl group. 5 (1-a) A conpound of general forml a
[1] can be obtained by reacting a conpound of general formula [2] with a
conpound of general formula [4]. The sot&ent whi ch can be used in this

' ' : ' ly limted,. saq.far Lt 1Q.causes no adverse
cffect “on ¢ o et Hin i e s £ B ehrBb o iR R S e
h I, t . . o] nd, . I.Ke; .
ﬁjdrgéafggns ?%eﬁgggdéﬁ%h9§p§%§5ﬁ3ﬁ§@'c#vgfo %%%PY¥%?§%%H% ﬁgﬁg At he
| Tke; aromal | ¢ igr sl BUTFoRGRs! 3% BYZARReHAl WeFoideL IR/ d NE
ni sol'e, diethy

like; ethers such as dioxane, tetrahydrofuran, e, diethylene glyco
di ethyl ether litienet Thleseelsavent® g Hee uddee inl &dnlixthidess such as

acetonitrile and the |ike; am des such as N, N-di nethyl formam de,
N, N-di net hydl acet am de aftet k@mpound of general formula [4] is used
at least in an equimolar amount to the compound of
general fofmula [2], and preferably in an amount of
1.0-5.0 mole per mole of the compound of general
formula [2].
iO | This reaction can be carried out usually at

0-100°C and preferably at 20-80°C, for a period of 5-24

hours and preferably for 30 minutes to 10 hours.

(1-b) A compound of general formula [1l] can be

obtained by subjecting a compound of general formula
15 [3] and a compound of general formula [4] to a

dehydrating condensation reaction.

.The solvent whiéh can be used in this
reaction is not particularly limited, so far as it
' causes no adverse effect on the reaction. The examples

20 of the solvent include ethers such as dioxane,

tetrahydrofuran, anisole, diethylene glycol diethyl

ether, dimethyl cellosolve and the like; halogenated

hydrocarbons such as dichloromethane, chloroform,

dichloroethane and the like; and amides such as N,N-
25 dimethylformamide, N,N-dimethylacetamide and the like.

These solvents can be used in admixture. |

The compound of general formula [4] can be



i ke; and sul foxi des such as di methyl sul foxide and the |ike. These

sol vents can be used in adm xture. 5 The conpound of general fornula [4] is
used at |east in an equinolar anount to the conmpound of general fornmula
[2], and preferably in an anmount of 1.0-5.0 nole per nole of the conpound
of general formula (2]. 10 This react}®n can be carried out usually at

0-100C and preferably at 2Q0-80C, for, a _period of 5-2 hour s and, pr ferabfy
Por 30 m nut dSeEh 2o IeRsts 1 b R AR S o RIS HE can be
.obtai ned by subjectii Q nd,_of _general f ormnul 15 _conpound
of general f grer#ﬁerfll %% r?%ﬁaanggﬂyc?fléi i ge”f_ﬁe elrys ar't &t raéré\%%nﬁ!ono.afq%'g() sol vent
whi ch can be | | } | t | i -%ﬁﬁf so far as
it causes noﬂx\%edrls%e%?e%({fég%ft ﬁée}lér gzadgﬁoolﬁﬂ ﬁﬁelae%én%ﬁlesfe 0 @ t he

sol vent incl ethers such as di oxane, tetrahydrofuran, anisole,
di et hyl ene glycol diethyl ether, dinethyl cellosolve and the |iKke;

hal ogenat egl hydrocar bense %@y&%ﬂ?'ﬁmm,aﬁﬂﬂrﬁﬁMCan be
‘di chl oroethane and the |like; and am des such as N, N 25 di net hyl f or mam de,
N, N- di met hy| acsddanirdettaingd #deect idee. indhedes S of awe ndssangsiie bel uFed in
adm xture. The conpound of general formula [4] can be 19 wused at least in
an equi nol ar dimyglohexyheadmbidnidd, Nahercarbenyll diisidazceleyr ef er abl y
in an anount of 1.0- 2.0 nole per nole of the conmpound of general formula
l-ethyl-3-(3'-dimethylaminopropyl)carbodiimide and the
like.
10 The dehydrating condensing agent can be used
at least in an equimolar amount to the compound of
general formula [3] and preferably in an amount of 1.0-
2.0 mole per mole of the compound of general formula
[31.
15 This reaction can be carried out usually at
0-100°C and preferably at 20-60°C, for a period of 5
minutes to 24 hours and preferably for 30 minutes to 10

hours.

Production Process 2



[3]. 5 The dehydrati ng' condensi ng agent which can be wused in this reaction
i ncludes, for exanple, 1,3- dicyclohexyl carbodiimde, N,N -carbonyl

di i m dazole,' 1l-ethyl-3-(3" -dinethylam nopropyl)carbodiinmde and the IiKke.
10 The dehydrati ng condensi ng agent can be used at l|east in an equinol ar
anount to the conpound of general forfBl a [3] and preferably in an anount

of 1.0- 2.0 I | e,of th f 15 Thi
(r)eaction can e%.}go g‘u’? ’El’ts%illgyar@?%f)o}i% nfﬁ%l%’f%?%%%?fllé? 20- 60C, '
f i od t b 30 t to 10
hour 0. br oduciore e iR AE° soREEeitR & RRB” ARy 0 0Eel® 3 0 herein
Rl, R2, ring A and brolgndddifud &fSydalidpdeofhone. [ANddh pepresents a

| ower aIkyI group. A conpound of general fornmula [1] can be obtained by

subj ecting a SWHBIREE 1B Q.ﬁﬁ‘j%@ﬁlﬁ@ré“&@np&nﬂ@]of Qyéhdyat efbehuBgi SSion.
More specifically, in a case where R is nmet hyl “group, the reaction can
be carriedsoutspceorgikgl-ether scission.
More specifically, in a case where R is a
methyl group, the reaction can be carried out according
to the description of PROTECTIVE GROUPS IN ORGANIC
SYNTHESIS, Second edition, JOHN WILEY & SONS, pp. 145-

10 199 (1991) or by an analogous method.

Production Process 3

r? ' R
g Acylation )
NHR“?
Hy
o , 0
(1b] [1c]

wherein R}, ring A and broken line are as defined above,
‘and R* represents an acyl group.
A compound of general formula [lc] can be
15 obtained by subjecting a-compound of general formula
[1b] to acylation in the presence of an acid-
eliminating agent.
The solvent which.can be used in this
reaction is not particularly limited, so far as it
20 causes no adverse effect on the reaction. The examples

of the solvent include ethers such as dioxane,



to the description of. PROTECTI VE GROUPS | N ORGANI C SYNTHESI' S, Second
edition, JOHN WLEY & SONS, pp. 145 10 199 (1991) or by an anal ogous

met hod. = Production Process 3 RL Rl A Acylation H(r)A 0 0 [1b] [ic]
wherein R, ring A and broken line are as defined above, and Rea
represents an acyl group. A conpound oflgeneral formula [ic] can be .15

obt ai ned b bjecti d | bl,.t | ati '

Une.pr esence BFCERRFAPSERT i ABE PRO° BgaE CAEPEoPVERD RN bo used
the presence bF*&R m AAEPRG® agent oPYERY v

adver se of f oct CARTt ra PRt BN BEbLyE BhaCenetTikas BRohatel Mo et ners

such as_di 0xaggarddarbehiabydhobur Bng 8o okB1udhe! Nl eaRe0kKEOkNG! et hy!

et her, di met hy ve. an aromati1 ¢ "~ hydrocarbons such as

benzene, tol ugiRe;XnheBgeAdelihBydrbk8rbBak0gaRAt 8d RYehoe2bReRBandGh as
di chl oronet hane, 5 chloroform dichloroethane and the |ike; am des such as

N, N- di met hgl f eheFbdermN, 8ighieirbgtnantaghdethadltike; bmideswaueh; ast c.
These solvents can be used in adm xture. The acyl ati ng agent can be used
at least in HNPNadimgthgbffarmambde NeNtHémethpdacdtemidgenandl ther nul a
| like; water; etc. These solvents can be used in
admixture.
The acylating agent can be used at least in
10 an equimolar amount to the compound of general formula
[1b] and preferably in an amount of 1.0-2.0 mole per
mole of the compound of general formula [1b].
The acid-eliminating agent used in this
reaction includes, for example, pyridine, triethyl-
15 amine, sodium hydrogen carbonate and the 1ike;
The acid-eliminating agent can be used at
least in an equimolar amount to the compound of general
formula [1lb] and preferably in an amount of 1.0-2.0
mole per mole of the compound of general formula [1lb].
20 This reaction can be carried out usually at
0-100°C and preferably at 20-60°C, for a period of 5
minutes to 24 hours and preferably for 30 minutes to 10
hours.
In the Production Processes 1-3, the
25 compounds of general formula [2], [3], [4], [5] and
[1b] can be replaced with their salt, respectively. As
. the salts, the same ones as mentioned for the compound

of general formula [1] can be used.



[1b] and preferably in-an anount of 1.0-2.0 nole per nole of the conpound
of general fornmula [ib]. The acid-elimnating agent used in this reaction
i.ncl udes, fof exanple, pyridine, triethyl- 15 am ne, .sodi um hydrogen

carbonate and the like. The acid-elimnating agent can be used at |east in
an équi nol ar anpunt to the conpound of2§eneral formula [Ib] and preferably

in an amount of 1.0-2.0, nole.p nol e of oun ral formul a
[1b]. 20 This reaction T éh?l%ﬁFQRHn f 9= db gfékygﬁ% preferably

-ﬁ:nﬁgegof; 10[r ﬁbgﬁij Hgihe[%fggﬂct 16? gcggggésiggepéﬁfﬁﬁgpcoﬁ%%Lngg of

general formuya %&ls iso’clme,lh‘l]suc%ﬁ]aém(ﬂptiéﬁ £85ndEs " £RY Sglff‘i(%ﬁ" their

salt, respective e sa sane ones as nent oned for the

CO”DOU”d of £§%ﬁ%§% f&ﬁ@“é@-&é&e&aﬂr@@u deed. PR seOEc@éed heagpnppunds of
general formulas [2], [3], [4], [5] and [Ib] and salts t her eof may have

various lSsnﬁtﬁe§@Cﬁ86meﬁ@taﬁ@Js¢§ﬁ@§é§ ﬁ@ﬁ Pesisé@Nini EREEpSeséne sol vated
products. In such cases, any of 5 these isoners and solvates may be used in

the present imvemtiom. The conpound of general formula [ic] thus obtained
can be converted to salts thereof. The salts include the sane ones as
menti oned for the conpoling odmpadngentragenépvahufarfpula [1lc] thus

obtained can be converted to salts thereof. The salts

include the same onés as mentioned for the compound of

10 general formula [1].

The objective viruses of the antiviral agent
comprising the nitrogen-containing heterocyclic
~carboxamide derivative represented by general formula
[1] or salt thereof according to the present invention

15 include A-, B- and C-type influenza viruses, papilloma
virus, adenovirus, A type hepatitis virus, B type
hepatitis virus, C type hepatitis virus, poliovirus,
echovirus, Coxsackie virus, enterovirus, rhinovirus,
rotavirus, Newcastle disease virus, mumps virus,

20 vesicular stomatitis virus, and Japanese encephalitis
virus. The antiviral agent of the present invention
exhibits an especially high effect against influenza
viruses.

By combining the nitrogen-containing

25 heterocyclic carboxamide derivatives of the present
invention represented by general formula [1l] or salts
thereof with conventional known excipients, adjuvants

and additives, pharmaceutical preparations such as



The objective viruses of the antiviral agent conprising the

ni trogen-contai ning heterocyclic ,carboxam de derivative represented by
general* formula [1] or salt thereof according to the present invention 15
include A-, B- and C-type influenza viruses, papilloma virus, adenovirus,
A type hepatltls virus, B type hepatlgﬁs virus, Ctype hepatitis virus,
poI|OV|rus Coxsacki e virus, .enterovir novi rus,

hj
Fot avi r us, Ne?/%c'a%v"l@% SRRERA IS RAASTA 1 222 %#%L.%m%r Stomat i ti s
;ylrus,_and J (%%gEgéél|%§$§J#?eﬁfégkégglvéi Elége pr esent

i nvention exti s #n especr al i St T h Viruses.

B nmbi ni t I
y combini ”gotéflf'%e pr‘e’%%%fé’é‘ AP, NELET 0cYe 1‘6& &BEQ

derivatives i 'nvention represented by genera Tornula [1] or

salts thereofhadd HKOMEIEUONEA1 KiW PR £XE] Ph£NéSn @éiJ AR Bst &REU
addi tives, pharmaceutical preparations such as 23 solutions, suspensions,

powder s, g5 anei€iter forel 1l granuhes-otabl ¢ Snaxﬁ@:pptlbﬁslnijdstlmn, elixirs,
spirits, troches, gargles, aerosols, etc. can be obtained. These
pharnaceutlcm@emmmxﬁnemmswaﬁmzmu$Exammmm;simmrnkébtnlrmmmnma$tyaﬂr
non-orally, nanely by injection, percutaneous admnistration, intrarectal
admi ni stra- ttoenR, i inteararbdl sadmbnistoatoon, eetc. The net hod of

adm ni stration, dosage and frequency of adm nistration of the antiviral
agent of 10 the pr esenthe MRERPGOE RABEN P BPREI g s ey and

frequency of administration of the antiviral agent of
10 the present inventién can be properly selected

depending upon the age, body weight and symptom of the

patient. Usually 1 to 10 mg/kg of the nitrogen-

containing heterocyclic carboxamide derivative or a

salt thereof can be administered to an adult either at
15 once or in several portions.

'Next, antiviral activity and cytotoxicity of
the nitrogen-containing heterocyclic carboxamide
derivatives of the present invention represented by
general formula [1] or salts thereof will be explained.

20 Sample: A nitrogen-containing heterocyclic
carboxamide derivative represented by general formula
[1] or a salt thereof was dissolved in dimethyl
sulfokide to prepare a solution having a concentration
of 10 mg/ml.. At the time of use, the solution was

25 diluted with a culture medium to a predetermined
concentration and then put to use.

As the host cell of influenza wvirus, MDCK

cell (canine kidney cell) was used. For the



dependi ng upon the age, body wei ght and synptomof the patient. Usually 1
to 10 ng/ kg of the nitrogen- containing heterocyclic carboxam de derivative
or a salt thereof can be admnistered to an adult either at 15 once or in
several portions. Next, antiviral activity and cytotoxicity of the

ni trogen-contai ni ng heterocycllc carbo%4mi de derivatives of the present

I nvention repr sent ed e f or al ther f wll be
expl ai ned. 26 1231%‘% r%e %%tw é“%fé %&fi’l‘?% % )oox%?n de
derivative rQ%£Q§ented by general formula [1] or a salt thereof was
di ssolved in neThyI sul foxide to prepare a solution having a

concentration of 10 nq.f,ﬁ.t d&é‘@lﬁmnedﬂ{ HUSE mﬁf@l?‘?ié'éff&v@f 25 dil uted

with a culture nediumto a predeterm ne concentration and then put to

use. As the h@sdk c@dll odnd Nfdrenzan Visne, i MEke XL 2o iséglﬂey cell)

was used. For the 24 cytotoxicity test, Vero cell (nonkey kidney cell) was

used. Cul tsIr eusirtly Werd ncéie, nel.tMpMmi mm&mwhﬂ%@m) | tanwhierno cell and
in the cytotoxicity test 5 using Vero cell, E .-MEM (product of Nissui) to
which 10% fel@% fPevahdceinen Sexdumerad doelen addedseals wsedhe nmeasur enment
of antiviral activity, E - MEM (product of N ssui) to which 1% bovi ne serum
al bumi n had been added st cveas@rament ExfingheiviyahtactiuvitpnzB' -
activit

) MEM (product of Nissui) to which 1% bovine serum

albumin had been added was used.

10 Test Example 1 (Anti-influenza activity)

MDCK cells were seeded to a 6-well plate
'(product of CORNING) at 5 x 105 cells/well, and cultured
overnight at 35°C in 5% CO,-air atmosphere. Then, the
cultured MDCK cells on the plate was treated with

15 influenza virus A/PR/8/34 strain diluted with a serum-
free culture medium at the concentration of 200 PFU/mL,
at 0.5 mL/well for one hour to achieve inoculation and
adsorption. After completion of the inoculation and
adsorption, an E'-MEM culture medium containing 0.6%

20 Agar Noble, 1% bovine serum albumin and 3 pg/mL
acetyltrypsin and also containing a test compound at a
prescribed concentration was added to the cells. After
sufficient coagulation, the plate was turned upside
down, and cultured for 3 days. After completion of the

25 culture, the alive cells were dyed with 1% Neutral Red.
Then, the cells were fixed with 10% formalin. The agar

medium was removed therefrom with running water.



WMDCK cells were seeded'to a 6-well plate (product of CORNING at 5 x 105
cells/well, and cultured overnight at 35C in 5% C02-air atnosphere. Then
the cuttured MDCK cells on the plate was treated with 15 influenza virus
A PR/ 8/ 34 strain diluted with a serum free culture nediumat the
concentration of 200 PFU/ nL, at 0.5 nhPwell for one hour to achieve

i nocul ati on a d adsorption. After tion of the inocylatjon and

adsor pti on, 1£$TEUIY%?enﬁ%ﬁ?ﬁn?ﬁgﬂf%?ﬂ?ﬁ 6365055t%‘ar kBﬁle, 1%
-bovi ne serum n, etyLt d ing a test
conmpound at ésigagécr 9%§Egé§tﬁ ?%tV%% éﬂ§§ %ﬁgg 58%@#?@2 After
sufficient co ecBhB e e | tured for
3 days. Aﬁtera%g%p%%?g%nig i dfﬁﬁgéu%?EEeQOHEgbglFgg%%%P?Hgmgge dyed with
1% Neut r al F@QestT@gﬂpoﬁﬁg_cells were fixed with 10% formalin. The agar
medi um was renoved therefromw th running water. 25 Thereafter, the nunber
of plaquesswas counted. THEeregh@fyearahkhbirhodnr ehB1¥as, ewReeesadtha
percentage calculated in conparison with control contalnlng no test
conmpound. 5 Thestesuahpsuadensiben apeTahkesamewhsr ehosehén Teblesofpound

nunber are the sane as those in Tables 1 to 4. Table 5 No. Concentration
of Inhibitiontotést conmpound rate added (g/nL) (%

Table 5
No. Concentration of Inhibition

test compound rate

added (pg/mL) (%)
1 1 91.9
2 100 32.4
S . 100 50.0
41 100 25.0

65 1 100
66 100 39.2
67 100 ' 35.2
83 100 39.8
84 100 39.5
87 100 85.7
95 100 30.5
129 100 28.0
139 100 49.3
141 100 - 26.3
145 100 36.8
154 100 23.0
155 10 35.5

156 100 36.0

Test Example 2 (Cytotoxic activity)
10 A culture medium containing a predetermined

concentration of test compound was added to a 96-well



1191.9 2 100 32:4 9 100 50.0 41 100 25.0 65 1 100 66 100 39.2 67 100
35.2 83 100 39.8 84 100 39.5 87 100 85.7 95 100 30.5 129 100 28.0 139
100 49.3 141 100 26.3 145 100 36.8 154 100 23.0 155 10 35.5 156 100
36.0 Test Exanple 2 (Cytotoxic activity) 10 A culture medi um containing a
predeterm ned concentration of test cé %pound was added to a 96 wel | 26

Fo the. Concerf181% ofP 1At G5 ORuNE) rin w8 et motlellt #8550l ut i on
s saded oL LS iy 00861 Lyo CUL AP RLoRTE AU D20
cells was Cou@éfﬁs/rﬂﬁcﬁighn&i&fg%éqﬂ_ulﬂm hPHe[EQIugiéﬁrp\lvEs §88e&ANCER

to the plate at 100 pL/well, and cultured at 37°C in 5%

5 CO,-air atmosphere for 4 days. When the culture was

cbmpleted, the number of alive cells was counted

accprding to the XTT method [for example, see CANCER

RESEARCH, Vol. 48, Pages 4827-4833 (1988)].

As a result, the 50% cell growth inhibitory

10 concentration (IC,,) of 3-hydroxy-2-pyrazinecarboxamide

(compound No. 1) was 250 pg/mL or more.

BEST MODE FOR CARRYING.OUT THE INVENTION
Next, the compound of the present invention
is explained with reference to Referential Examples and
15 Examples. The invention is by no means limited by
these examples.
In the eluent, the mixing ratios are all by
volume.
The carrier used in column chromatography was
20 Silica Gel BW-127ZH (product of Fuji Silicia Chemical
Co.), and the carrier used in the reverse phase column
chromatography was LC-SORB SP-B-ODS (product of Chemco
Co.).
The symbol mark used in the Referential
25 Examples and Examples has the following meaning:

DMSO-d, : Deuterated dimethyl sulfoxide



- RESEARCH, Vol . 48, Pages 4827-4833 (1988)]. As a result, the 50% cel

grom h inhibitory 10 concentration (IC50) of

3- hydr oxy- 2- pyr azi necar boxam de (conpound No. 1) was 250 gg/nL or nore.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Next, the conpound of the present
invention- is explained with reference?fo Referenti al Exampl es and 15

Exanpl es. Th%%i#venti.oriisﬁs by .,no ;,means limted by these exanples. In the
xply) t

el uent, the %ﬁfQEﬁﬁt) %ﬁl

by volunme. The carrier

used i.n col um

-chromat ography was 20 g 4 G&, Gt &\égll}fg dipducts O%ufb’éﬁd bl c4@

Chemcal Co.), and the carrier ‘use

n the reverse phase colum

chronat ogr ap d@%é&smrﬁf’dl%@iﬂf%eéﬁr% &Prdindde synbol
a

mark used in the Referential 25

npl es and Exanpl es has the foll ow ng

nmeani ng: DVER&rdinP Ut erene i ndd Nydsstibexi e RiteReferentyal Exanple 1

In 6 nL of dichloronethane is suspended 0.30 g of nethyl

3- hydr oxy-2- Heeroepal oxghet e, o4 ai 22d(12@Tor di Mo tthe heuspéhmeioniescri bed
in literature [J. 5 Heterocycl. Chem, 34, 27 (1997)]. To the suspension
are successi vaty sukclees 9 6l yladded rf ebhyhland Het nieithyl@&8ige odngl yci ne

met hyl ester hydrochloride. The resulting mxture is stirred at anbient
tenperature f&r2% hovk solygine nmedryhgester hyirephlosidestiThed of f

resulting mixture is stirred at ambient temperature for

5 hours. After cooling, the solvent is distilled off

10 under reduced pressure. The residue is purified by

reverse phase column chromatography (eluent: water) to

obtain 0.16 g of methyl 2-{[(3-hydroxy-2-pyrazinyl)-

carbonyl]amino}acetate.

IR(KBr) cm™: 1750, 1735, 1685

15 NMR(DMSO-d;) & value: 3.67(3H,s), 4.12(2H,d,J=6Hz),

7.70-8.30(2H,m), 9.60-10.10(1H,m), 13.10(1H,brs)

Referential Example 2

In 100 ml of concentrated sulfuric acid is

dissolved 17.00 g of methyl 6-bromo-3-amino-2-

20 pyrazinecarboxylate obtained according to the method

described in literature [J. Am. Chem. Soc., 2798-2800

(1949)]. At an ice-cooled temperature, 10.11 g of

sodium nitrite is added to the suspension, which is

stirred for 30 minutes. The reaction mixture is poured

25 into 920 mL of methanol, and heated under reflux for 5

hours. The reaction mixture is cooled and then

concentrated under reduced pressure. The residue thus



10 under reduced pressure. The residue is purified by reverse phase colum
chromat ography (eluent: water) to obtain 0.16 g of nethyl

2-{[ (3- hydr oxy-2- pyrazi nyl )- carbonyl] ami no} acetate. IR(KBr) cm 1: 1750,
1735, 1685 15 NMR(DMBO d6) 3 value: 3.67(3H,s), 4.12(2H, d, J=6Hz),
7.70-8.30(2H, m, 9.60-10.10(1H m, 13.?@(1H,brs) Referential Example 2 In

] m  of d,sul furi L d L di I : f I
éf’ﬁr om- 3. o AR BB 18 oo nERCEBon rhRbub: S nbd0REoP R RSt BTERE ot hod
' ' | . . + 280 1 Al
co-cool ed {chndy Eparal 98 q4TheCRETy ARG eepfrdreiinchalibEs o
led temperature. 10. THg6r So dded”To"the
pour e 25 i ni 600 AE"SF ReTRENSF, "anieHonfEaeiRtrptychith Phtughestl

The reaction ghyesns 561609bRJcENFolNER h9§96%8hfébeﬁoﬁadét wadeged
pressure. The residue thus 28 obtained is added to a m xture of 500 nL of

i ce water 5andn808atthratedhbquebasnsandtiepasdat eddinmochapeide dhd or ganic
| ayer is washed successively with saturated aqueous solution of sodium
hydr ogen car bdmnaed, owereanbydndusamagaeedungaedfiatseel ufhen, othsodi um
chloride and dried over anhydrous nmagnesi um sulfate. Then, the solvent is
distilled of f sghdentr dgudéatplésdupéft yndeit spducecdorgessuret Kyl

6- br ono- 3- met hoxy-2 pyrazi necarboxylate. 10 IR(KBr) cm1: 1734
obtain 6.30 g of methyl 6-bromo-3-methoxy-2-

pyrazinecarboxylate.
10 IR(KBr) cm™: 1734

NMR (CDC1,). 8 value: 3.97(3H,s), 4.06(3H,s), 8.37(1H,s)

Referential Example 3
In a nitrogen atmosphere, 11.38 g of methyl

6-bromo-3-methoxy-2-pyrazinecarboxylate is dissolved in

15 227 mL of toluene. To the solution are successively
added 10.32 g of benzophenone-imine, 0.42 g of
tris(dibenzylideneacetone) dipalladium, 0.86 g of (s)-
(-)-2,2'—bis(dipheﬁylphosphino)-1,1'¥binaphthy1 and
6.20 g of sodium t-butoxide. The resulting mixture is

20 stirred at 80°C for one hour. The reaction mixture is
cooled and filtered. The filtrate is purified by
column chromatography (eluent: toluene:ethyl acetate =
20:1). The oily product thus obtained is dissolved in
140 nL of tetrahydrofuran, 7 mL of 2 hol/mL

25 hydrochloric acid is added thereto and the resulting
solution is stirred at ambient temperature for 15

minutes. The resulting reaction mixture is added to a



NMR( CDC13) 8 val ue:  3.97(3H,s), 4.06(3H,s), 8.37(1H,s) Referential Exanple
3 In a nitrogen atnosphere, 11.38 g of methyl

6- br ono* 3- net hoxy- 2- pyrazi necarboxyl ate is dissolved in 15 .227 nL of
toluene. To the solution are successively added 10.32 g of
benzophenone-inmne, 0.42 g of trls(dlﬁgnzyl|deneacetone) dlpalladlun1 0. 86

Jodi um 1 - but 3 EEer e EE LR80T GE neRTurR e oand, POTEL "dr EBEeror SBRC hour.
The resction FUSHLELS wEOR! Pt J)Eeéggiaceﬁ%%l%&{a ¢ baPpperied by

col utm chr omat ogr aphy ¥ tent neret e oily

product thus nggﬁ?gdlé§egl §o§¥§% d140THL 8}353%&amggé?f9gan 7 L of 2

nmol / mL 25. hydrochloric aC| thereto an ere ting solution

i's stirred atwégﬁéanﬁltﬁnﬁgfﬁkafédfQﬁuééuSWEBMhéionTBE 5884 lifni Ng reaction
m xture is added to a 29 m xture of 200 nL of chloroformand 50 nL of

water, ands atkabkidey aribdlovel/ ahhoHrsadi Mayngdiani galfand,t Bad organic
| ayer is separated. The organic layer is washed with saturated agueous
sol uti on of stHeuspbvehtoisddistildddovff andgdr oedupadnpsessusal.fate, and
the solvent is distilled off under reduced pressure. The residue thus
obt ai ned i s pUhef redigyecshummobthioadt dgr rphyfietubnt columbene: et hyl
acetate = 1:1) to obtain 3.64 g of nethyl 6-am no-3-nmethoxy-2 10
pyrazi necar bofhramatogrgeRpr Yednent : 1 fodliengygthyl acetate = 1:1) to

obtain 3.64 g of methyl 6-amino-3-methoxy-2-

10 pyrazinecarboxylate.
IR(KBr) cm™*: 1716,1670 - _
NMR (DMSO-d) & value: 3.80(3H,s), 3.82(3H,s),

7.20(2H,brs), 7.77(1H,s)

Referential Example 4
15 In 70 mL of methanol is dissolved 3.50 g of
methyl 6-amino-3-methoxy-2-pyrazinecarboxylate.
Gaseous ammonia is introduced to saturate the solution
with ammonia. The solution is stirred at ambient
temperature for 14 hours. The solvent is distilled off
20 from the reaction mixture under reduced pressure to
obtain 3.1 g of 6-amino-3-methoxy-2-
pyrazinecarboxamide.
IR(KBr) cm™: 1684
NMR (DMSO-d¢) : 3.79(3H,s), 5.87(2H,brs), 7.30-7.75(3H,m)
25
Referential Example 5

In a nitrogen atmosphere, 1.50 g of 6-amino-



NVR(DVSO- d6) 6 val ue: 3.80(3H,s), 3.82(3H,s), 7.20 (2H,brs) , 7.77 (1H, s)
Referential Exanple 4 15 In 70 nL of nethanol is dissolved 3.50 g of

et hyl 6-am no- 3- met hoxy- 2- pyrazi necar boxyl ate. Gaseous ammonia is
introduced to saturate the solution w_th amonia. The solution is stirred
at anbi ent tenperature for 14 hours. PRe solvent is distilled off 20 from
t he reaction

6 am no. 3. net i n a&yﬁigﬁﬁgga essur%ﬁ«%@n§9%%¢ e?e%ﬂ ﬁ%ﬁTEmBC>d6)
3. 79(3H, . |

nltrggensétnngghéggiBXE%%l%eggyérég#ﬁgkg% éédg?hfég?ébgé%géﬁzgtgrﬁbxgn?de
|s di ssol ved b”ﬁ "he 9bafQn® RYELOLEE %ygﬁBEEU{?ﬁéE'StH”Q‘Er ~568 Copd Y-

Then, 0.71 d|un1n|tr|te I'S adde ereto at -50C, and

resultlng solﬂﬁéOBesﬁlﬁihgrsélatléﬂca§05tirbearat516h§ f@ﬁtﬂtn@wrreactlon
m xture is stirred at anbrent tenperature for an additional 1 hour.

Thereafter 5 aTh&i ¥eyidt 9hgSPett 0bni Aexvater iandti00edlaef apblieneform is
added thereto and the resulting mxture is separated into |layers. The

organi c | ayer tempemahagewfoh afi addutavadlafjubous.sofThereafbersodi um
chl oride and saturated aqueous solution of sodi um hydrogen carbonate, and
dried over anhgdtoume afigh@smlnrfulifet water and 100 mL of chloroform
is added thereto and the resulting mixture is separated
into layers. The organic layer is washed with
10 saturated aqueous solution of sodium chloride and
saturated agqueous solution of sodium hydrogen
carbonate, and dried overlanhydrous magnesium sulfate.
Then, the solvent is distilled off under reduced
pressure to obtain 1.29 g of 6-fluoro-3-methoxy-2-
15 pyrazinecarboxamide.
| IR(KBr) cm™: 1706
NMR (DMSO-d¢) : 3.95(3H,s), 7.55-8.15(2H,m),
- 8.39(1H,d, J=8.3Hz)

Referential Example 6

20 In 100 mL of methanol is suspehded 1.96 g of
methyl 5-amino-3-methoxy-2-pyrazinecarboxylate obtained
according to the method described in literature (JP-A-
50-105675). The resulting suspension is saturated with
ammonia by introducing gaseous ammonia thereinto at

25 -20°C. Then, the solution thus obtained is allowed to

- react at 95°C for 24 hours in a stainless steel-made

closed vessel. After cooling, the solvent is distilled



Then, the solvent is distilled off under reduced wpressure to obtain 1.29 g
of 6-fluoro-3-nethoxy-2 15 pyrazi necarboxam de. |IR(KBr) cnl: 1706
NVR(DMBO- d6): 3.95(3H,s), 7.55-8.15(2H,m, 8.3 9 (1H, d, J=8.3Hz )
Referential Exanple 6 20 In 100 nL of nethanol is suspended 1.96 g of

net hyl 5-anino-3-nethoxy-2-pyrazinecar@éxylate obtained according to the

hod d ib in.li JP- A- 50-105675). Th uLti i
'S atur at ed FFF HASRHORPIRERE, RETARES b ORURH Lnmbr soF herenibe at 26
.-20C. Then, t§§h$E%5§%€%E$§%%ﬁggé§+ngééﬁigé[omed to react at 95C for 24

hours in a stainress oSed vessel . After cooling, the sol vent
is distilled g gx@ff dpderigeducegspressure to obtain 1.57 g of 5-am no-
3-nethoxy-2-pyréz?n£carboxan§ €.  TR(KBr) cm1: 1654, 1637 NVR(DVBO- d6) 8

val ue: 3. 82( 3R] pMZ0L8()318 Riadhe: 3.823GwLE)Dr 9)..007393bk3)s) Referentia

Exanple 7 In a nitrogen atnosphere, 0.5 g o 5-am no- 3-
met hoxy- 2- pyrazsoetnyboxpm de4Bs1H| 850l ved in 9 nL of 70% pyri dine
hydr of | uori de under ice-cooling. Then, 10 0.23 g of sodiumnitrite is added
thereto at -70C, and the resulting solution is heated to a tenperature of
-10Cin 30 mnutes. Further, the solution is stirred at anbient
t enper at ure fBefgbenthaleExamphexfure of 30
In a nitrogen atmosphere, 0.5 g of 5-amino-3-
methoxy-2-pyrazinecarboxamide is dissolved in 9 mlL of
70% pyridine hydrofluoride under ice-cooling. Then,
10 0.23 g of sodium nitrite is added thereto at -70°C, and
the resulting solution is heated to a temperature of
-10°C in 30 minutes. Further, the solution is stirred
at ambient temperature for 30 minutes. A mixture of 30
mL of ice water and 100 mL of chloroform is added
15 thereto and the resulting mixture is separated into
" layers. The organic layer is washed with saturated
aqueous solution of sodium chloride and dried over
anhydrous magnesium sulfate. The solvent is distilled
off under reduced pressure. The residue thus obtained
20 is purified by'column chromatography (eluent:
chloroform:methanol = 10:1) to obtain 0.37 g of 5-
fluoro-3-methoxy-2-pyrazinecarboxamide.
IR(KBr) cm™: 1705 |
NMR (DMSO~-ds) & value: 3.94(3H,s), 7.65(1H,brs),

25 7.85(1H,brs), 8.12(1H,d,J=8.3Hz)



m. of ice water and 100 mL of chloroformis added 15 thereto and the
resulting mxture is separated into |ayers. The organic |layer is washed
with saturated aqueous solution of sodiumchloride and dried over
anhydrous magnesi um sul fate. The solvent is distilled off under reduced
pressure. The residue thus obtained 282i s purified by colum

chr omat ogr ap 3#1 chl or of orm net hanol = 10:1) to obtain 0.37 g of 5-
quoro-S-netﬂ%?%n Sia2|necarboxan1de IR(KBr) cm1: 1705 NVR(DVSO d6) 8

«val ue: 3.94(3H,s), 7.6 %ano B)of ﬁg%géﬁéélggbgég%?gdég(%de J58. 3Hz) 32

Exanmple 1 In 3 nL of ne | S suspen

6- br ono- 3- hy — 0tLPg8 bLPtihseqet hod
descri bed |rf%f?%r%tﬁ%%fgmaegaﬁggfa%ﬁifa§$%§%g§gﬁ%?g8 §2%5g2%7? Tﬁgﬁ 6 nmL

of 25% aqueoiiscariDRg ats StREdRethber @tocailedenr BstbtaBGrespiution is
stirred at anbient tenperature for 17 hours. The reaction mxture is

adj usted tp pied. b@heraddi D968, N2 (L) hyH8bel8DIi c BAhed, §hmLsofveBe is 10

distilled off under reduced pressure. |Isopropyl ether and water are added

to the resi duaqaadus$i émmorilat bs atdedntbBess8tg ahd6theones8ihgdgoxy- 2-

pyra2|necarboxan1de | RCKBr) cm 1: 1700, 1665 15 NMR(DMSO-d6) 8 val ue:
7.50(2H, brs), seloBion, &%, stgrgg@latbagylent temperature for 17

hours. The reaction mixture is adjusted to pH 3 by
adding 6 mol/L hydrochloric acid. The solvent is

10 distilled off under reduced pressure. Isopropyl ether
and water are added to the residue and filtered to
obtain 0.33 g of 6-bromo-3-hydroxy-2-
pyrazinecarboxamide.
IR(KBr) cm™: 1700, 1665

15 NMR(DMSO-d,}) 8 value: 7.50(2H,brs), 8.08(1H,s),
9.95(1H, brs)

Example 2
In 10 mL of dimethylformamide is suspended
0.5 g of 3,S—dihydroxy-l,2,4—triazine-6-carboxylic acid
20 obtained according to the method described in
literature (JP-A-54-79292). Then, 2.06 g of N,N'-
carbonyldiimidazole is added thereto, and the resulting
solution in stirred at ambient temperature for 6 hours.
The reaction mixturelis cooled with ice, saturated with
25 gaseous ammonia, and then stirred for 15 minutes at the
‘same temperature as above. The deposited crystals are

collected by filtration to obtain 0.37 g of 3,5-dioxo-



Exanple 2 In 10 nL of dinmethylformanmi de is suspended 0.5 g of

3, 5-di hydroxy-1, 2,4-triazi ne-6-carboxylic acid 20 obtained according to
the nmethod described in literature (JP-A-54-79292). Then, 2.06 g of N, N -
carbonyl diim dazole is added thereto, and the resulting solution in
stirred at anbient tenperature for 6 hddrs. The reaction mixture is cool ed

tirred te . n Xt
R RS o L e e g e e T

col | ected by
2,3,4,5-tetr

i i Qprito ai 37 f di oxo 33
a%§g$%?§,§@21t%?ggrng7896a%gg§én?8§§ | R(CKBr) cml: 1732, 1710,

1685, 1656 NMERMEESE5Y,)8 & ¥t :7 77961 s )s) ,7 79574 HS)s) ,12.2230-12. 80
(2H, M 5 Exanple 3 In 5 nL of acetic anhydride is suspended 0.5 g of

3- hydr oxy- 2-

for 1 hour.
0.5 g of 10

py2? og0 B ampoxam de. The resulting solution is stirred at 110C
The deposited crystals are collected by filtration to obtain
N2- acet yl - 3- hydr oxy- 2- pyrazi necarboxam de. |IR(KBr) cm 1. 1725,

1695, 1655 NVR(DVSO-d6) 8 value: 2.25 (3H, s) , 7.53 (1H d, J=4Hz) ,

7.69(1H, d, 5=

AFgymple 30(1H brs) Exanple 4 15 In 5 nL of 25% aqueous ammoni a

is suspended 0.25 g of nethyl 6-ch|oro-3-hgdroxy-2- pyr azi necar boxyl ate

obt ai ned according to the helhogf acetic an

10

15

20

ydride is suspended 0.5
g of 3-hydroxy-2-pyrazinecarboxamide. The resulting
solution is stirred at 110°C for 1 hour. The depositéd
crystals are collected by filtration to obtain 0.5 g of
N?-acetyl-3-hydroxy-2-pyrazinecarboxamide.

IR(KBr) cm™: 1725, 1695, 1655

NMR (DMSO-d;) & value: 2.25(3H,s), 7.53(1H,d,J=4Hz),

7.69(1H,d,J=4Hz), 11.70(1lH,brs)

Example 4

In 5 nmL of 25% aqueous ammonia is suspended
0.25 g of methyl 6-chloro-3-hydroxy-2- _
pyrazinecarboxylate obtained according to the method
described in literature [J. Med. Chem., 285-287
(1969)]1. The suspension is stirred at ambient
temperature for 1 hour. The deposited crystals aie
collected by filtration to obtain 0.18 g of 6-chloro-3-
hydroxy-2-pyrazinecarboxamide. |
IR(KBr) cm’: 1652

NMR (DMSO-d¢) : 7.22(2H,brs), 7.91(1H,s), 10.40(1H,brs)



described in literature (J. Med. Chem, 285-287 (1969)]. The suspension is
stirred at anbient 20 tenperature for 1 hour. The deposited crystals are
collected by filtration to obtain 0.18 g of 6-chl oro-3-

hydr oxy- 2- pyrazi necar boxam de. |R(KBr) crr 1: 1652 NVR(DVSO d6):
7.22(2H,brs), 7.91(1H,s), 10.40(1H brs34B4 Exanple 5 In 50 nl of
tetrahydrofurﬁn | s.suspended 1.00g of 3-hydroxy-2-pyrazi necarboxam de.
Then, 3.5 nL ﬁ?mP}Fe hyl am ne and 1.67 nL of benzoyl chloride are 5

successi vel y added thergkosoT E%sy%&%ggyaggghggpeggegﬁgbgbggdat 60C for 5

hours and cool ed. The deposite crystals‘are co tration. The

crystals thu apked._ pen L ) ; 8 f 3wt and 1
e B g S L el T B

m nutes, and ggl kesbedydumihie! bhat 1087t probFabRn@odl @hdbride are
N2- benzoyl - 3- hydr oxy- 2- pyrazi necarboxam de. I R(KBr) cm1: 1735

NVR(DVBO- d6) Bueakssivély0adaéd( tHektol2. GhelideBudringS sbédaeidinngst o the
sanme nethod as above, N2 (2,

2- di et hyl pr opanayk)- athg0POxfeR- Pyhaurseandboxabede Theotiéposited! R( KBr)
cm: 1725 NVR(DVSO-d6) 8 value: 1.21(9H,s), 7.49(1H,d,J=2Hz), 20 7.95 (1H,
d, J=2Hz) , 14r8§stalsHarier collEchiepl bycfiltration. The crystals
| thus obtained are suspended in a mixture of 8 mL of
water and 1 mL of 1 mol/mL hydrochloric acid, stirred
10 at ambient temperature for 30 minutes, and collected by
filtration to obtain 0.41 g of N®-benzoyl-3-hydroxy-2-
pyrazinecarboxamide.

IR(KBr) cmt: 1735

NMR (DMSO-d,;) & value: 7.20-8.40(7H,m), 12.60(1H,brs)

15 | According to the same method as above, NZ-
(2,2-dimethylpropanoyl) -3-hydroxy-2-pyrazinecarboxamide
is obtained.

IR(KBr) cm™': 1725
NMR (DMSO-d,) & value: 1.21(9H,s), 7.49(1lH,d,J=2Hz),
20 7.95(1H,d,J=2Hz), 14.80(1H,brs)

Example 6
In 0.5 mL of 47% aqueous solution of hydrogen
bromide is dissolved 0.05 g of 3-methoxy-2-
pyrazinecarboxamide-4-oxide obtained according to the
25 method described in literature [Eur. J. Med. Chem.,

15(2), 157-163 (1980)]. The solution is stirred at 45°C



[n 0.5 nmL of 47% agueous sol ution of hydrogen bronide is dissolved 0.05 g
of 3-net hoxy-2- pyrazi necarboxam de- 4- oxi de obtai ned according to the 25
met hod described in literature [Eur. J. Med. Chem, 15(2), 157-163
(1980)]. The solution is stirred at 45C 35 for 2 hours. The deposited
crystals are collected by filtration &Rd washed successively with ethanol

d diethyl th t bt ai 0. 03 f 3-hyd -2-
Sgr azi Ingca)r/boﬁ%ﬁn?%ehglq%d Sleﬂ’e Sg?ﬁg?%ﬁgc#ﬁég%ﬁiﬁ/ﬁ?m%)b% val ue:
=7.19 (1H, d, = 7. 1 =6Hz 7. 70{ 1H.b 1 ,
10. 75E 1H, br S)EJEXP%'%"%%%] i‘ggl(%y%q%% %‘fc%%?%]a‘ﬁ%#y Wslé%)s%%%%%gﬁ Oikllgr 3) of
ret hyl 2- 3 = 2 i ] - b te. Th i
T Ot urat o TYEAPLYeCn Oy TSI UL LA 000X 4 0B TSI BEGK L S2 | ThE oo ere e

i ce-cooling foyr30iMdEatESxati@el£35kif09 M xture is 15 stirred at the sane
tenperature as above for 1 hour and then at anbient tenperature for 15

hours. Thessoinextr) i &mdistibbed of f under reduced pressure. The residue
thus obtained is dissolved in a mxture of 4 nL of water and 1 nlL of

met hanol . To MR (DMSO+8))N@G Sallulei:or . 12Q 1HS dadea®z).,9 nL of 1 nol/L
hydrochl oric acid. The deposited crystals are collected by filtration to
obtain 0.16 g7056KNRH{ @, Znbkp) 2- Dxde({ i} b8} hydr BEYIR, bpgi azi necar boxam de.

10.75(1H, brs)

Example 7

10 In 4 mL of methanol is suspended 0.19 g of
methyl 2-{[(3-hydroxy-2-pyrazinyl)carbonyl]-
amino}lacetate. The suspension is saturated with
ammonia by introducing gaséoﬁs ammonia thereinto under
ice-cooling for 30 minutes. The resulting mixture is

15 stirred at the same temperature as above for 1 hour and
then at ambient temperature for 15 hours. The solvent
is distilled off under reduced pressure. The residue
thus obtained is dissolved in a mixture of 4 mL of
water and 1 mL of methanol. To the resulting solution

20 is added 0.9 mL of 1 mol/L hydrochloric acid. The
deposited crystals are collected by filtration to
obtain 0.16 g of N?>-(2-amino-2-oxoethyl)-3-hydroxy-2-
pyrazinecarboxamide.
IR(KBr) cm™: 1675

25 NMR(DMSO-d¢) & value: 3.90(1H,d,J=5Hz), 7.10(1H,brs),
7.40(1H,brs), 7.60-8.40(2H,m), 9.50(1H,brs),
13.0(1H,brs)



[R(KBr) cm 1: 1675 25 NVR(DMSO-d6) 6 val ue: 3.90(1H,d, J=5Hz), 7.10(1H, brs),
7.40(1H brs), 7.60-8.40(2H, m, 9.50(1H brs), 13.0(1Hbrs) ----------- 36
Exanple 8 In a nitrogen atnosphere, 1.51 g of sodium iodide is dissolved
in 22 nL of acetonitrile. Then, 1.10 of trimethylsilyl chloride is
.added thereto. 5 The resultlng SO|UtI6% Is stirred at anbi ent tenperature
for 20 m nutes, Thﬁ% 80 43 g of 6-fluoro- 3-nethoxy-2-pyrazi necarboxam de

i s added ther resulting solution is stirred at the sane

~tenperature as above ffﬁ ;qnfgﬂ%s?n os g%étuiesff 10 Lo Q{0 wat er

and 200 niL of chloroforn1|s Ton”"m xture,” and separ at ed

|nto layers. sThe;@&opd '&éécyf&edtfefgz?%ﬂ'@@d L kSt yRsbeth sUCCRgshvel y with

5% aqueous ution of sodiumthio fate and saturated aqueous sol ution
of sodlun1chlpr1@eg @ﬁdtﬂim@Qh9Y§i Nhyill O+Bdd 51 §85A884 UbhspéEal e. The
solvent is distilled off under uced pressure. The residue thus obtained

Is purifigd tﬁeCﬁéymntpmgogal@gi@@hys(§£ﬂgﬁéd Fexamnieienbyl acetate = 2:1)
to obtain 0.06 g of 6-fluoro-3-hydroxy- 2-pyrazi necarboxam de. 20 | R(KBr)
cm1l: 1685, Il6effipeidHbbraMRYLIRN Ipindtds: 7. BR¢RH, &) 43 8g34f 16+-fllds¥o82Hz) ,
12.33(1H,s) Exanple 9
- 3-methoxy-2-pyrazinecarboxamide is added thereto. The
‘resulting solution is stirred at the same temperature
as above for 18 hours. Then, a mixture of 10 mL of
10 water and 200 mL of chloroform is added to the reaction
mixture, and separated into layers. The organic layer
thus obtained is washed successively with 5% aqueous
solution of sodium thiosulfate and saturated aqueous
solution of sodium chloride, and dried over anhydrous
15 magnesium sulfate. The solvent is distilled off under
reduced pressure. The residue thus obtained is
purified by column chromatography (eluent: hexane:ethyl
acetate = 2:1) to obtain 0.06 g of 6-fluoro-3-hydroxy-
2-pyrazinecarboxamide.
20 IR(KBr) cm™: 1685, 1670, 1656
NMR(CDC1,): 5.40-7.80(2H,m), 8.31(lH,d,J=7.82Hz),
12.33(1H, s)

Example 9
In 24 mL of concentrated sulfuric acid is
25 suspended 4.00 g of 3-hydroxy-2-pyrazinecarboxamide.
To the suspension is added 3.09 g of potassium nitrate

under ice-cooling. The resulting mixture is stirred at



in 24 mL of concentrated sulfuric acid is 25 suspended 4.00 g of

3- hydr oxy- 2- pyrazi necar boxam de. To the suspension is added 3.09 g of
potassiumnitrate under ice-cooling. The resulting mixture is stirred at
37 ,40C for 3 hours. The reaction nixt?ie is poured into 240 nL of water,
and the deposited crystals are collected by filtration. The crystals thus

obtained  arqgeuopended,b B0 Mgl (UaLet of"lieaLEdsungBhoeal shuy 5 for S0

m nutes. After Coo crystals are ol T'ecte iltration to obtain

+2.45 g of 3- 0 JH - 2y T 'rggﬁg ' JiR(KBrg cm1: 1705,
1685, 1655 NE%?H Cfﬁ%fﬁgkgglég?yéﬁﬁ%(lH,ggg?%pg. 5?&H,brs), 10 8. 96( 1H, s)

Exanpl e 10 | A 1eddedbatiart dax i pendrs drsthly thusirbwiiieadam de.
Under ice-cooling, 0.43 g of ethyl glyoxalate is added to the suspension,
whi ch is themardd siisgamibd dn 40 mhwesratdensnd . Batdd oindermatd fllux sodi um
hydroxide is added to the resulting suspension, which is then stirred at

t he sanme tenpirmatil eniasatermove Affttar 4Aboding estheferystaks aren xture i s
adjusted to pH_12 by adding 1 nol/L sodi um hydroxide, and once nmade 20
into a sol utienleptedRutibratioretadhisridd 2 APy 2 B3k wyYs ol / nL
hydrochl oric acid. The deposjted crystals are collected by filtration and
washed. succeER LY R IBINGCHRPEAVALSY W) et hanol to obtain 0.15 g of

3. 5 di hydr oxy; 2yt azi ecay boan) gge 1 s

NMR (DMSO-d,) 8 value: 8.10(1H,brs), 8.30(1lH,brs),
10 8.96(1H,s)

Example 10
In 2.1 mL of water is suspended 0.5 g of 2-
aminomalonamide. Under ice-cooling, 0.43 g of ethyl
glyoxalate is added to the suspension, which is then
.15 stirred for 40 minutes. Then, 0.85 mL of 5 mol/mL

sodium hydroxide is added to the resulting suspension,
which is then stirred at the same temperature as above
for 40 minuﬁes.' The reaction mixture is adjusted to pH
12 by adding 1 mol/L sodium hydroxide, and once made

20 into a solution. Thé solution is then adjusted to pH 2
by adding 6 mol/mL hydrochloric acid. The deposited
crystals are collected by filtration and washed
successively with water and 50% (w/w) ethanol to obtain
0.15 g of 3,5-dihydroxy-2-pyrazinecarboxamide.

25 IR(KBr) cm™?: 1660
NMR(DJM d value: 6.97(1H,s)



25 IR(KBr) cm1: 1660 NVR(D20) 8 value: 6.97(1H,s) 38 Exanple 11 In 2.0 nL
of water are suspended 0.65' nL of diethyl-2-oxonalonate and 0.5 g of

2- ami nommal onami de. - Under i ce- cooling, 0.85 nL of 5 nol/nlL sodi um hydroxi de
5 is added thereto. The resulting solution is stirred for 40 m nutes.
Jhen, at anbient tenperature, 2.55 nL 38f 5 nol/nL sodi um hydroxide is
added to the solutjion,. which is then stirred for an additional 30 m nutes.
Et hanol is addMRYP the reaction nixture and the 10 precipitate is
-col l ected by filtratio

3, 5- di hydr oxy- 6- et hoxy?ﬂ %%tﬁzn gﬁaafz%eac%? FSERgfed IQR’(%HS‘L 1 1655,
1735 NVR(D20 5 le 12

a m xt ur(e of )cil%éﬁﬂkfe? cgm‘t}fx‘-’(ﬁ&_lll dtei %tg o#l & cg’ﬁano é%%ls%%%ﬁga( gplg g of "
3, 5-di hyd t XY, ?%RH i
tenpe?a?u;gf d@%ﬁpnt ofégg nt&s%%?ﬁ%iﬁ%g?gggf I'S 20 added to t?ﬁ

suspensi ong W Cuded tedr St [ I fhd OFe d§1 t YT Sol dhiEon eASt sPrPé&gt ure is
adjusted to pH 2 by adding 1 nol/nL hydrochloric acid. The deposited

crystals are ot | &0ttniyes i | (Théh praensmvbeiiede sipdravate; 2058hami n 0. 07
g of 3, 5-di hydroxy-6-carboxy-2- 25 pyrazi necarboxam de. IR(KBr) crri 1:
1650 of 5 mol/mL sodium hydroxide is added to the solution,

which is then stirred for an additionél 30 minutes.

Ethanol is added to the reaction mixture and the

10 precipitate is collected by filtration to obtain 0.24 g
of 3,5-dihydroxy-6-ethoxycarbonyl-2-
pyrazinecarboxamide.

IR(KBr) cm™: 1655, 1735

NMR(D,0) & value: 1.17(3H,t,J=7Hz), 4.15(2H,q,J=7Hz)

15 Example 12
In a mixture of 1.0 mL of water and 1.0 mL of

ethanol is suspended 0.13 g of 3,5-dihydroxy-6-
éthoxycarbonyl—z—pyrazinecarbokamide. At ambient
temperature, 0.34 mL of 5 mol/mL sodium hydroxide is

20 added to the suspension, which is then stirred for 16
hours.- The reaction mixture is adjusted to pH 2 by
adding 1 mol/mL hydrochloric acid. The deposited
crystals are collected by filtration and washed with
water to obtain 0.07 g of 3,5-dihydroxy-6-carboxy-2-

25 pyrazinecarboxamide.

IR(KBr) cm!: 1650



39 Exanple 13 In a nitrogen at mosphere, 0.09 g of 5-fluoro-

3- met hoxy- 2- pyr azi necar boxam de is suspended in 3.6 nL of acetonitrile.
Then, 0.16 g of sodiumiodide and 5 0.11 g of chlorotrinethylsilane are
successively added to the suspension, which is then stirred at anbient
tenperature for 20 hours. Then, 2 ni 03 water and 40 nL of chloroformare
added to theE{eactlo xture and separated into |layers. The organic | ayer
i s separat ed, successively with 5% (w v) aqueous sol ution of

’nagnesiun1th|osulfate d satuyrated agqueous sol util chl oride
and dried over anhydro r%dh’e ctﬁﬁn %’?Oastp}erleﬁend O(f% so#sven 1<% stilled
of f under g”ﬁ b ]5]59? I.f4 ed by
col um chrorra ograp f(eltfgréfz-r oro ornj‘tiégj é)%)‘?éln é%ﬁg%%ﬂ

5-f1 uor o- 3- hydl¥ Quetdsn PV £7d Neogidioxagm e o | 5% Ki¥a 16 dod léd G MVR( CDC13) 3
val ue: 5.80(1H. s), 7.45(1H brs), 20 7.093(1H d, J=7. 8Hz). 12, 93( 1H, s)

Exanpl e 1451 g Sl1lg i £ edHTBsHOd t + Emélt 1598 VESh Y. drd Shcc@dsifely added
5- oxo0- 3-t hi oxo-2, 3,4, 5-tetrahydro-1, 2, 4-triazi ne- 6-carboxyl ate obtai ned

according to téletmtélmb&&mserMdsltmaﬁ adtierdd. atnmmchenmt Soc.
1956, 78, 1258-1259). At anbient tenperature, gaseous ammonia is
i ntroduced i ntempéeatotetfon 2@0rh@@rsi nufleent o2 sel whtwatl®r and 40
mL of chloroform are added to the reaction mixture and
separated into Iayers. The organic layer is separated,
10 washed successively with 5% (w/v) aqueous solution of
magnesium thiosulfate ‘and saturated aqueous solution of
sodium chloride and dried over anhydrous magnesium
sulfate. Then, the solvent is distilled off under
reduced pressure. The residue thus obtained is
15 purified by column chromatography (eluent: chloroform)
to obtain 0.01 g of 5—fluofo—3-hydroxy—2-
pyrazinecarboxamide.
IR(KBr) cm’: 1670
NMR (CDC1,) & value: 5.80(1H,s), 7.45(1H,brs),
20 7.93(1H,d,J=7.8Hz), 12.93(1H,s)

Example 14
In 5 mL of ethanol is dissolved 0.1 g of
ethyl 5-oxo-3-thioxo-2,3,4,5-tetrahydro-1,2,4-triazine-
6-carboxylate obtained according to the method
25 described in literature (J. Am. Chem. Soc., 1956, 78,
1258-1259). At ambient temperature, gaseous ammonia is

introduced into the solution for 30 minutes to saturate



the solution with amonia. After allowing the solution to stand at the
same tenperature as above for 15 hours, the resulting crystals are
collected by filtration. The crystals thus collected are washed with three
5 nm. 5 partions of ethanol to obtain 0 05 g of 5-o0xo-3-thioxo-
2,3,4,5-tetrahydro-1, 2, 4 triazi ne-6-caf oxanlde | R (KBr) cn11 1654

NVR( DMSO- d6 I 30 brs 10. A di hod
desgribed i% ehe agfie i é+§h ?E&?% ngéf% a@ OVERE ER¢ 3 €%3€3248)
“6- -1,6-d t

Acgéfding tgh¥ﬁ;§%%? g%tSEQ%Pg%E%b?%ﬁa%P%era u%% %%§§n1s afgerlc te 1964,
97, 3349-3353)ne PefPringcAyVELe- ér@yébﬂfééﬂééaﬁfofﬁftﬂstiénObta'ned

Exanple 17 In 5 nmL of ethanol”is dissolved 0 20 eth

5- 0x0- 4, 5- dlthéOcﬁygtﬁiértﬁasn@oﬁiéatbexakétﬁashéa woEh tﬂﬁeéOSUhLon is
saturated wi th ammoni a by introduci ng gaseous ammoni a thereinto for 20

m nutes. Fhepsotibhonof sethanvkdtboostadd at 0Bnyi et S+erpeBathiexofor 15
hours, and the resulting crystals are collected 25 by filtration. The
crystal s t hus2pBt 4 betletrahydsbell, 214-tutaeisevétgavbohanide? nl portions
of ethanol and then 1 nL portion of nethanol to obtain 0.03 g of

5- oxo- 4, 5- di RF4KBrY, Qmﬁ :t £6&84i ne- 6- car boxani de.

. NMR (DMSO-d,) & value: 3.30(4H,brs)

Example 15

10 _ According to the method described in
literature (International Patent Application: WO
98130549), 6-oxo-1l,6-dihydro-5-pyrimidinecarboxamide is

obtained.

Example 16
15 According to the method described in
literature (Chemische Berichte, 1964, 97, 3349-3353),

3-0x0-2, 3-dihydro-4-pyridazinecarboxamide is obtained.

Exémple 17
In 5 mL of ethanol is dissolved 0.06 g of
20 ethyl 5-oxo-4,5-dihydro-1,2,4-triazine-6-carboxylate.
At 10°C, the solution is saturated with ammonia by
introducing gaseous ammonia thereinto for 20 minutes.
The solution is allowed to stand at ambient temperature
for 15 hours, and the resulting crystals are collected

25 by filtration. The crystals thus obtained are washed



IR(KBr) cm1: 1654°5 NVR(DVBO-d6) 5 value: 3.60(1H, brs), 7.44(1H, brs),
8.39(1H,s), 9.74(1H brs) Exanple 18 In 4 nL of dinethyl sulfoxide is

di ssolved 0.4 g of nethyl 3-hydroxy-2-pyrazinecarboxlate. Then, 10 0.27 g
of L-aspartic acid and 0.85 nL of trlethylanlne are succeSS|ver added to
Jhe solution, which is then stlrred aﬁ 50C for 6 hours. The deposited

I fil doff duced
pressure, Thate AR %l"sovavpef%‘% SSRGS The™
e b "8 Gy oAl SeAAELS ScLies sy &2 iaien 1o
am no} - but aneglgucﬁtg‘c%po i'@f@ﬁrﬁ‘ilnm mil®65 20 NVR(DMSO- d6) 8

val ue: 2.83(2H 4, J 4.50-5. 00( 1H, m , 760805(2Hr’r)

9. 95(1H, d, J=9HR)KBAY. émwBFQng) Exanple 19 In 5 niL of dinethyl sulfoxide
IS dissolved 0.42 g of L-alanyl-L-alanine trifluoroacetate. Then, 25 1.07
mL of trie$hylmimeserdl)0d7%aguel: GeEbYLHIbREJ, 02y 42-(py, BZishgcar boxyl at e
are successively added to 42 the solution, which is then stirred at 40C
for 17 hours8.3nE1Bosven?.T4(IHsbrs) ed of f under reduced pressure, and 2
m. of water was added to the residue thus obtained. The deposited product
is collected by 5 filtration and purified by columm chromat ography

Example 18
In 4 mL of dimethyl sulfoxide is dissolved
0.4 g of methyl 3-hydroxy-2-pyrazinecarboxlate. Then,
10 0.27 g of L-aspartic acid and 0.85 mL of triethylamine
are successively added to the solution, which is then
stirred at 50°C for 6 hours. The deposited crystals are
" filtered off, and the filtrate is concentrated under
reduced pressure. Then, 2 mL of water and 0.2 mL of
15 methanol are added to the resﬁlting residue. The
precipitate formed is collected by filtration to obtain
0.09 g of (28)-2-{[(3-0x0-3,4-dihydro-2-pyrazinyl) -
carbonyl]amino}-butanedidic acid.
- IR(KBr) cm’: 1695, 1680, 1665
20 NMR(DMSO-d;) & value: 2.83(2H,d,J=5Hz), 4.50-5.00(1H,m),
7.60-8.05(2H,m), 9.95(1H,d,J=9%9Hz), 12.90 (3H,brs)

Example 19
In 5 mL of dimethyl sulfoxide is dissolved
0.42 g of L-alanyl-L-alanine trifluoroacetate. Then,
25 1.07 nlL of triethylamine and 0.71 g of methyl 3-

hydroxy-2-pyrazinecarboxylate are successively added to



'[eluent chl orof orm methanol = 30:1) to obtain 0.035 g of (2S) -2- [ ((29)

-2-{ [ (3-0x0-3, 4-dihydro-2-

pyra2|nyl)carbonyl]anlno} propanoyl ) am no] propanoic acid. 10 IR(KBr) cm:
1665, 1675, 1655 NWVR(DVSO-d6) S value:  1.28 (3H, d, J=7Hz) ,
1.32(3H, d, J=7Hz), 3.95-4.95(2H, m), 5.183H brs), 7.71(1H, d, J=3Hz),

75701 1 d 930 o SR Al e Lot b, 7 AL

APPLI CABI LI T Iviral age conprising e nlgrogen- nt'ai ni ng

‘heterocycl i ¢ gSipoxamye deryedt ve d{@@{ff@@tgﬁfbe{n@@f'ef@éué mula [1] or

a salt there use preventing and treating virus-infections and

20 especi al | ypt &4 $$RE7Z Bad I 215ml, N6 £ChA 088 - wés 3aabddl &6 thd - réwi@nsi viral
agent conpr|5|ng a nltrogen- cont ai ni ng heterocyclic carboxam de derivative

represent ed byhideobhodlnedng Teded@bos DEsdll prodict Al SHER118cubgrieyn ring A
represents a substituted or unsubstituted pyrazine, pyrimdine, pyridazine

or triazibe fihgra®ilon esmesput 5f DedrbPHoRamn ephieseat sgraphydr ogen at om
an acyl group or a substituted or unsubstituted carbanoyl al kyl or
car boxyal kyl febegntandhloroform:methanol = 30:1) to obtain 0.035 g
of (28)-2-[((258)-2-{[(3-0x0-3,4-dihydro-2-
pyrazinyl)carbonyl]amino}-propanoyl)amino]propanoic_
acid.
10 IR(KBr) cm™: 1665, 1675, 1655
NMR (DMSO-d,) & value: 1.28(3H,d,J=7Hz),
1.32(3H,d,J=7Hz), 3.95-4.95(2H,m), 5.1(2ﬁ,brs),
7.71(1H,d,J=3Hz), 7.87(1H,d,J=3Hz), 8.32(1H,d,J=7Hz),
9.9(1H, brs)

15 INDUSTRIAL APPLICABILITY
| An antiviral agent comprising the nitrogen-
containing heterocyclic carboxamide derivative
represented by general formula [1] or a salt thereof is
useful for preventing and treating virus-infections and

20 ‘especially influenza virus-infections.



the broken line represents a single bond or a double bond; or a salt
thereof. 2. An antiviral agent according to Caim]l, mhereln said ring A
is a substituted or unsubstituted pyrazine, pyri m-dinre—er—trazi-nre—+ing.

3. An antiviral agent according to Cla|n12 wher ein

.substituted or unsubstituted pyrazi néd% ing. 4. An a m‘m Imrlm%“mm
according to any one of Clains 1t é% ein the vivus 1's flTaenza
virus, papillona virus, adenOV|rus :?¥%e hepatitis virus, B type

hepatltls V|rus C typ%ﬁhﬁﬁ%ﬁhﬁ S Vi Gédt R rgglhéiasgﬁggggr%a, Coxsacki e

virus, enter OVI rus, I NOVI rus, I’Ot avir sease Vvirus,

munps Vi rusgq %%hﬁ&b%rh%%%?%E&EH%CVb%%%o&%mi@@a@%%ﬁva%&Q%Pha"t'S virus.
5. .An antiviral agent "according to Caim4, wherein said virus is

i nfluenza Vi repreBendednibly’ @®eN FeANbwihigh ¢ehiranodyimud a :car boxam de
derivative represented by the following general formula: Rl (r)NHR2 O

wherein ring A represents a pyrazine ring substituted wth a hal ogen
atom a hydroxyl group or an oxkgo

NHR?

wherein ring A represents a substituted or
unsubstituted pyrazine, pyrimidine, pyridazine or
triazine ring; R! represents O or OH; R® represents a
. hydrogen atom, an acyl group or a substituted or
unsubstituted carbamoylalkyl or carboxyalkyl group; and
the broken line represents a single bond or a double
bond;
or a salt thereof.
2. An antiviral agent according to Claim 1,
wherein said ring A is a substituted or unsubstituted
_ pyraziné, pyrimidine or triazine ring.
3. An antiviral agent according to Claim 2,
wherein said ring A is a substituted or unsubstituted
pyrazine ring. |
4;' An antiviral agent according to any one of
Claims 1 to 3, wherein the virus is influenza virus,
papilloma virus, adenovirus, A type hepatitis virus, B
_tYpe hepatitis virus, C type hepatitis virus,

poliovirus, echovirus, Coxsackie virus, enterovirus,



1group, R1 represents O or OH R2 represents a hydrogen roup
or a substituted, or unsubstituted carbanoyl al kyl or %l@mmﬂuw
and thé broken I|ne represents a single bond or a dou

thereof. 7. A nitrogen-containing heterocyclic carboxam de derlvatlve
.according to Caim6, wherein said ri¢dg A is a pyrazine ring substituted

with a hal ogen at and epresent s dr,ogen at om
ghg ovfgﬁs, Yo v£r s, ewcastfg €ase virus, mumps

virus, vesicular stomatitis virus or Japanese
encephalitis virus.

5. An.antiviral agent according to Claim 4,
wherein said virus is influenza virus.

6. An nitrogen-containing heterocyclic
carboxamide derivative represented by the following

general formula:

wherein ring A' represents a pyrazine ring substituted
with a halogen atom, a hydroxyl group or an oxido
group; R! répresents O or OH; R? represeﬁts a hydrogen
atom, an acyl group or a substituted or unsubstituted
carbamoylalkyl or carboxyalkyl group; and the broken
line represents a single bond or a double bond;

or a salt thereof.

7. | A nitrogen-containing hete:ocyclic
carboxamide derivative according to Claim 6, wherein
said ring A' is a pyrazine ring substituted with a

halogen atom; and R? represents a hydrogen atom.



