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1 DESCRI PTI ON ORGANI C AM NE SALT OF

6- FLUORO 3- HYDROXY- 2- PYRAZI NECARBONI TRI LE AND METHOD
FOR PRODUCI NG THE SAME TECHNI CAL FI ELD [0001] The
present invention relates tp an organic am ne salt of
6-fl uoro-3-hydroxy-2 5 pyrazi necarbonitrile, which is
useful as an |nternedb§é€R£Qf é@e preparati on of
pharnaceutlcals and a process for producing such an

ami ne ak ARE [5999§JJR019 HYD](RRXY 2-

6- fluoro 3 r oxy- 2- pyrazi necar boxam de erel nafter

referred tﬁkﬁﬁzﬂhﬁ@@ﬁBbﬁI@R@ﬂﬁpﬁﬂﬂdME@H@B Fb& useful
for the prevention and treatnment of viral infectious

di seases, particul ardgpuorNdienga sam@l i nfecti ous
diseases. It is known that T-705 can be 15 produced

from for instance, 6-fluoro-3-hydroxy-2-

pyrazi necarbonitrile (PATENT DOCUMENT 1). [0003] As a
process for producing 6-fl uoro- 3-

hydr oxy- 2- pyrazi necarbonitrile, for instance, the 20
fOLCRN Gl (EJERRd (2) processes are known: (1) a
process in which 3,6-difluoro-2-pyrazi necarbonitrile
i 0801} eacted with benzyl al cohol and the reaction

product is . : ;
The present invention relates to an organic

amine salt of 6-fluoro-3-hydroxy-2-
pyrazinecarbonitrile, which is useful as an
intermediate for the preparation of pharmaceuticals,

and a process for producing such an amine salt.

BACKGROUND ART
[0002]

6-fluoro-3-hydroxy-Z-pyrazinecarboxamide

{(hereinafter referred to as T-705) is a compound which

is useful for the preventicn and treatment of viral
infectious diseases, particularly influenza viral
infectious diseases. It is known that T-705 can be
produced from, for instance, 6-fluoro-3-hydroxy-2-
pyrazinecarbonitrile (PATENT DOCUMENT 1).
[0003]

As a process for producing 6-flucro-3-
hydroxy-2-pyrazinecarbonitrile, for instance, the
following (1) and (2) processes are known: (1) a

process in which 3,6-difluoro-2~pyrazinecarbonitrile

is
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debenzyl ated; and (2) a process in which 3,6-difluoro-
2-pyrazi necarbonitrile is subjected to a reaction with
wat er ( PATENT DOCUMENT 1). 5 These known processes,
however, have sone disadvantages, for exanple, those
as nentioned below (A t i nt er medi ate product

P Sl ol Eoond %5%;?2%%% hiSul Srguet s
t éo“"‘:“""%d =gy 4 “rE-F?sl V1rEnare REckeldf, s PRRySEBbro-
[giégfnggéécggghl{ Hf@'g& éég?&@@%&tgg %ﬂ?gaﬁgﬁan.with

ure 1S idifie

§&ﬁ§ﬁFU(§i¥ﬁNTI$O¢§M@@f gasy to isolate 6- quoro- 15

roxy-2- pyradi necarbonitrile froma reaction

mxture in fndigheybeh dpP&!cés§éHP| BoRBOER! i pAvBegamse
this conmpound is soluble in water and many organic

myﬁ&&at%ﬂﬁfmwm tRbeenaki paak iBukld palliban
No. WD 20 01/60834 DI SCLOSURE OF THE | NVENTI ON

PROBLEMS ) Sin&OLYED BYodhEt | BVEAREONox[6664£] uAroe e
excellent internmediate for the 25 preparation of T-705
angr &z precessofidbt rpitedisi aglsbihe apmppuedredBat e have
been strongly desired. 3 MEANS FOR SOLVI NG THE
FROBUENMSSO@Q@B¢rations such as extraction, column
chromatography and removal of the solvent by
distillation are necessary; (C) harmful hydrogen
fluoride is generated when the reaction mixture is
acidified; and (D) the yield is low.

Further, it is not easy to isolate 6-fluoro-
3-hydroxy-2-pyradinecarbonitrile from a reaction
mixture in a high yield by a simple operation because
this compound is soluble in water and many organic
solvents.

PATENT DOCUMENT 1: International Publication No. WO

01/60834

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]
A more excellent intermediate for the
preparation of T-705 and a process for producing such

an intermediate have been strongly desired.
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Under these circunstances, the present inventors have
pursued concentrated studies on the 5 subject matter
and, as a result, found that an organic am ne salt of
6- f | uor o- 3- hydr oxy- 2- pyrazi necarbonitrile has
excel l ent crystallinity and®can serve as a useful
internmedi ate for the preparation of T-705. They have
AT JiRd IPa{ 1 n DRlgabReBaRYPe salt of 6-fluoro-3 10
hydr oxy- 2- pyrazi necarbonitril e can be produced easily
iiPPH gh yield by reacting 3, 6-difl uoro-2-
pyrazinecarbonitrile wwth water _in the_presence of a
base and th %ﬁd?%@S%anFﬁﬁﬂFtaﬁﬁ?ﬁe.tgﬁeEEePFH i ngs
have led themto conplete th [ t_l 2nti Qn.
AR S PR e oR b OEF s LHT s A BB e
S - ro-3- dr oxy: yrazi.nQac ni,tr il :
e g Rl B R Y R Tt o ppLprBanic

Q&yfﬁéjééfEtyf_QaflggfgsgLﬁyagogg—ELB§k§z&%%%%&%@nitrile

mxture in a high yre y a sinple "oOperation, and

A £s Usetell 1 &5t aBr{ 8t gL Medi aleahar chhe seRfepasatl 9Redul
T-705. Also, the process of producing the organic

am inerisedii st of F6rf tHer pradphydeaxwy- € T-705. They have
pyrazi necarbonitrile according to the present

iavent fomn@5thas &hecaduantages niensbiat of( by filhero-3-
process has no involvenent of a |abile internediate;
(I2ydnoxyt2 opptasdnecepbratitoidesgeh Be erodacedbpasily
colum 4 chromat ography and renoval of the sol vent by
distal hhghoviate hEedeactisy se ohaidflio iy drogen
pyrazinecarbonitrile with water in the presence of a
base and then adding an organic amine. These findings

have led them to complete the present invention.

ADVANTAGES OF THE INVENTION
[0006]

The organic amine salts of 6-fluoro-3-
hydroxy—Z—ﬁyrazinecarbonitrile according to the present
invention have excellent crystallinity, can be isolated
from a reaction mixture in a high yield by a simple
operation, and are useful as an intermediate for the
prepafation of T-705. Also, the process of producing
the organic amine salts of 6-fluoro-3-hydroxy-2-
pyrazinecarbonitrile according to the present invention
has the advantages in that: (1} the process has no
involvement of a labile intermediate; (2) no

troublesome operations such as extraction, column
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fluoride is forned; (4) the yield is high; and (5) the
obt ai ned organic amne salts are high in purity. This
5 process of the present invention, therefore, is
useful as a process for industrially producing the
organic amine salts of 6-f4uoro-3-hydroxy- 2-

pyrazi necarbonitrile. BEST MODE FOR CARRYI NG QUT THE

| NVENT g r dioh § 0003 | rathevpt esénthengehveohl Bl | be
explained in detail below _In the present description
3l i aion i dFe nendedor §ahi BoaRraBSUIdBYFRIER t he
follow ng unless 15 ot herw se not ed: er#iar amnmi_nes
stlctP BRI 1 et PYERT néd) t FRBt Ky PAM A&, PEPRpr 8B dnin&le

tributyl am ne, tribepzyl am d N, . . .
PR yeT Gk S He: Cebbondary ARTne BUEHTHs  This
di met hyl anj di et hyl am I ' 20 .
drBOtYT Bt hech @i BERSy Mant Heonk Banoy i aeeRgian dg a56E!
. i Lne: . pri . . ¢ ine.
Gevel shesularine: | BULERELATLNBRCSHED 45 Rl iARRe
i hdesa ppd ayrsdfms?éadgth9d&b&§-zL0008] 25 In the
organic amne salts of 6-fludro-3
hy ¢ &X¥nc PYhagipgeacbonitril e provided as the
conmpounds of the present invention, the follow ng 5
conpounds are preferred. The conpounds havi ng as an

organic amne a
BEST MODE FOR CARRYING QUT THE INVENTION

[0007]

The present invention will be explained in
detail below.

In the present description of the invention,
the "organic amines" designate the following unless
otherwise noted: tertiary amines such as
trimethylamine, triethylamine, tripropylamine,
tributylamine, tribenzylamine and N,N-
dimethylcyclohexylamine; secondary amines such as
dimethylamine, diethylamine, dipropylamine,
dibutylamine, dibenzylamine, N-benzylmethylamine and
dicyclohexylamine; primary amines such as methylamine,
ethylamine, propylamine, butylamine, benzylamine and
aniline; and pyridine and the like.

[0008]

In the organic amine salts of é6-fluoro-3-

hydroxy-~-2-pyrazinecarbonitrile provided as the

compounds of the present invention, the following
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secondary am ne, particularly dipropylam ne,

di butyl am ne, dicycl ohexyl am ne, di benzylam ne and N 5
benzyl met hyl am ne are preferred, and those havi ng

di cycl ohexyl am ne are especially preferred. [0009] A
preferred production process according to the present
invention is shown below 10 [0010] A process for
prateimds areorgeaferaadne salt  of

6-fl uoro- 3- hydr oxy- 2- pyrazi necarbonitrile by reacting
3, 6-di fl uorBhe- @qmequn@@ah@@hnﬁraseamnpﬁGﬂaﬂéram#ﬁEtﬁe
present of a base and then adding an organic 15 am ne,
WIRG @GR BY s@&brh%larQaﬁﬁ%‘ﬁélﬁ§lMs€élpé§Pt’I11éméF‘&an| c

amne, is preferred._ Mre ireferre rocess u5|%g

oqbg%‘b%%fm%: ﬂ%BME}/P%ﬁi‘H amapeycgahs;ew ﬁf“r’ré‘eda“d
N-

ey T B aRln R PRe UFETEF bony Pam REOSE Sodi Y

29, gighfe 1?%9%1& ¥pediBIAGUELLEA BlpCess

accor résen nven explalned
[ ~~-'"" ~ Oganic amne F NCNF
hP@iﬁ%“ N CN [1| [2] [3] 6

A preferred production process according to
the present invention is shown below.
[0010]

A process for producing an organic amine salt
of 6-fluoro—3~hydroxy—2—pyrazinecarbonitrile by
reacting 3,6-difluoro-2-pyrazinecarbonitrile with water
in the present of a base and then adding an organic
amine, wherein a secondary amine is used as the organic
amine, is preferred. More preferred is a process using
dipropylamine, dibutylamine, dicyclohexylamine,
dibenzylamine or N-benzylmethylamine as a secondary
amine. A process using dicyclohexylamine is even more
preferred.

[0011]

Next, a production process according to the

present invention is explained.

[0012]

Y —_— /[NIO e F/[:\IZ: » Organic amine

NCN
[1] [3]
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[0013] An organic amne salt of the conpound of the
formula [3] can be produced by reacting the conpound
of the formula [1] with water in the presence of a
base to 5 formthe compound of the fornula [2], and
then further reacting it wth an organic anine. This
process of the present invention will be described in
ded®i3] bel ow. [0014] 10 [Step 1] The conpound of the

fornmula [2]_ can be  produced bX reacting the cogp
of the for it aCFI3n1Gi TRINEL 8R1FnOEhENSr ESBREED The

p€ e bt 25 BRnp ol Sﬁg'fi'y%gi?%%'c Eordorbe” eatiogund of

d fi
r%lefm?%%af’ti AbFBevRezue CBRVERESERRE! ofe Bhsk to
I t d
AL A L
é@@fn tfﬁragxﬁrgﬁug Bantt hxhsa% gl ycol di et hyl

er an di et ene @ yco dinethyl ether; ketones

such as acetQps ?BgcngUE§nQﬂ% p%b%%h%'idﬁéﬂiﬁﬁh will be
et hanol , propanol, 2-propanol and butanol; am des such

age DNt gedeihyhibermanbeeoand N, N-dlnethylacetanlde,
and 25 sul foxi des such as dinethyl sulfoxide. Mxtures
of 001 bese solvents can be used. The preferred solvents
for wuse in the present invention are aronatic
hy@tegatbons, ethers, ami des and sul f oxi des. Anmong

t hese sol vents,

The compound of the formula [2] can be
produced by reacting the compound of the formula [1]
with water in the presence of a base.

This reaction is usually carried out in the
presence of a solvent. All types of solvents can be
used as far as they do not exert any adverse effect to
the reaction. Examples of such solvents include
nitriles such as acetonitrile; aromatic hydrocarbons
such as benzene, toluene and xylene; ethers $such as
dioxane, tetrahydrofuran, ethylene glycol dimethyl
ether and diethylene glycol dimethyl ether; ketones
such as acetone and 2-butanone; alcohols such as
ethanol, propanol, 2-propanol and butanol; amides such
as N,N-dimethylformamide and N,N-dimethylacetamide; and
sulfoxides such as dimethyl sulfoxide. Mixtures of
these solvents can be used. The preferred solvents for

use in the present invention are aromatic hydrocarbons,

ethers, amides and sulfoxides. Among these solvents,
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7 am des and sul foxides are nore preferred, and N N
di methyl formam de is even nore preferred. The anount
of the solvent used is not definitely specified, but
it is used desirably in an7anDunt 1to 50 tines
(v/iw), 5 preferably 1 to 15 tines (v/w per the anount

f t f the f I 1 0015] . T b

s, SRRl oL %, LS (el O005]ofeghgecs
eci f.i tricti id th 10

SESELE ES0ARFLL IR BYSY Mot L0mh abPke, 107 abbn:

h'kgf'ﬁ?é’hééi&eﬂ Slﬁ’éé‘ﬁigﬁgﬁﬁojé e&%ﬂﬁﬂﬁeggsggéci“f?ggg But it

ogen COI’TpOUﬂdS. es O suc I nc

Of YA &4 hases SHER 83 Shi 8ABLARYhetRYEamMAgeandy /w) ,

triethylam ne; quaternary ammoni um hydroxi des such as

Iordepzbiyi et byl amavhRkym Py dy oxkderheabRexyikabes the
such as potassiumformate, sodiumformate, formc

asdifpotifid ebhytgsl férmpDaagsium acet ate, sodi um
acetate, acetic acid-triethylamne, sodium
pf@pl ®hat e, sodi um hexanoate, sodi um benzoate and
benzoic acid 20 triethylanm ne; and inorganic bases
such as sodTlen baydsoxsdd, ipothssibpvhydeegitdeon sad mmt
carbonate, potassium carbonate, sodium bicarbonate,
pHtaseFunt o b dr BBREL Eicdrpet A stapngy @reyaasRospieat éhey
and tripotassi um phosphate. Carhboxyl ates are. . ,
RES et hRdre39enEs uSBMASNAYLHEET POFabyPEMmMdATds 1n the
formc acid- trietE | am ne, potassium acetate and, .
ARaH EORH o1 1 SPRGPERPRG ZPECTOPRSIPdr Cred PR e

n compounds. Examples of suc ases include
PLEEHL £ such b includ
organic bases such as diisopropylethylamine and
triethylamine; quaternary ammonium hydroxides such as
benzyltrimethylammonium hydroxide; carboxylates such as
potassium formate, sodium formate, formic acid-
triethylamine, potassium acetate, sodium acetate,
acetic acid-triethylamine, sodium propionate, sodium
hexanoate, sodium benzocate and benzoic acid-
triethylamine; and inorganic bases such as sodium
hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, sodium bicarbonate, potassium
bicarbonate, dipotassium hydrogenphosphate and
tripotassium phosphate. Carboxylates are preferred for
use as a base. Potassium formate, formic acid-
triethylamine, potassium acetate and acetic acid-

triethylamine are more preferred. In the present

invention, a base is used in an amcocunt of 1 mole or
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invention, a base is used in an anobunt of 1 nole or 8
nore, desirably 1 to 10 noles to one nole of the
conmpound of the forrmula [1]. Carboxyl ates nay be
prepared in the reaction gsten1 5 [0016] The anount
of water used for the above® reaction is not
specifically defined; it suffices to use water_ in an
Mt FrSbirb kvl b b9 HBreOlasstPaBlry MOleoo50thEl es
to one qgle of. the co ng of the formula 10 (1). In
Phothe %?5%”5 até) is p033|ble to

produce the.c d the fornu eactin
the conpount? ﬁgg gaF%Fnﬂ?g T]pﬁFPﬁLFh lxc&%ﬁo%?ﬁ jon
éhe absence of water and then conducting 15
ioh with water. The reaction tenperature i s not

s ié cally defined, but it is required to be not
hi gher” t han 200C, desirably between 0 and 150C. The

reaction tifigei smahae Betwapesi Lised ikdr 2Bt BRREesent
invention; a duration between 5 m nutes and 50 hours

| Se£POUGR {8rnbhespeaskienl1jhacprakernr ed sugIldedn to
time is 5 mnutes to 24 hours. The conpound of the

foseubhat &2] 16aanbemctigael atfednandoper ofi edrehuidasti navly 1

desirably offered to 25 use for the next reaction

Wi ¢ hpUtmoses atoonne[ A012] of the compound of the formula
[1]. |

In case of using a carboxylate, it is
possible to produce the compound of the formula [2] by
reacting the compound of the formula [1])] with the
carboxylate in the absence of water and then conducting
reaction with water.

The reaction temperature is not specifically
defined, but it is required to be not higher than 200°C,
desirably between 0 and 150°C.

The reaction time is also not specified in
the present invention; a duration between 5 minutes and
50 hours is enough for the reaction. The preferred
reaction time is 5 minutes to 24 hours.

The compound of the formula {2] can be
isolated and purified, but it is desirably offered to
use for the next reaction without isolation.

[0017]
[Step 2]

An organic amine salt of the compound of the
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[Step 2] An organic amine salt of the conpound of the

9 formula [3] can be produced by subjecting the
compound of the formula [2] to a reaction with an
organic amine. This reaction is usually carried out in
the presence of a solvent.2All types of solvent can

be 5 used for the reaction provided that their

rﬁcssmﬂcaa i3] oot Metprodncad by shejeehéngohhpncappound
way. Exanples of such solvents are nitriles such as

atletors t¥oyreula af dhatP cahyaretaPBonstBugh q§9BBAFeABINE.
tol uene and xyl ene; ethers such_as di oxane
tetrahydrof%?h% rﬁ@CE%ﬁ9léﬁeu§P§&éV 8?ﬁ€ﬂﬁ9l°8?hép LhE

di et hyl ene coI nethéh her : t on %ch as
FEt D C"an‘&l b%?%‘ﬁ%ﬂlé ¥P§538 h38§ v h&A6I °°

gﬁgﬁgoééﬁliﬁ 3$§§?E§PP ﬁ%g ggda%ga?“E%”OE p%g%%%%e is
ik JOLBL WL ACSE AP eheSULEOKL R0 11000030 el
oxi de; X

ures of 'vents e
Q£§°sHéﬁb§§lv@h9565§5rﬁgt§9h¥§n%uc50%su§%e%%nﬁQ%1le,
present invention Is a mxture of | east one

soLyeat i sehpstedathopsasommt ke méelrz@e@r bersuertetanres,
al cohol s, am des and sul foxides with water. A 20

Nk ¥lene; Okt RBrAr eehi eshydoaeaehoreta shgidaed warargn

amde with water is nore preferred, and a m xture of
tethebencageyone dimNrNydi ety fancdmaidiedd wlisrte wetyarol

iIs even nore preferred. The anount of the sol vent
u@éﬂethylthehpreshntohnweﬁmb@naﬁsamﬂﬁqmﬁiaﬂﬁj21hnta&0ne:
is 25 desirably 1 to 100 tines (v/iw), preferably 1to
58§lcohols such as methanol, ethanol, propanol,

propanol and butanol; amides such as N,N-
dimethylformamide and N,N-dimethylacetamide; sulfoxides
such as dimethyl sulfoxide; and water. Mixtures of
these solvents are also usable. A preferred solvent
for use in the present invention is a mixture of at
least one solvent selected from aromatic hydrocarbons,
ketones, alcohols, amides and sulfoxides with water. A
mixture of an aromatic hydrocarbon, a ketone or an
amide with water is more preferred, and a mixture of
toluene, acetone or N,N-dimethylformamide with water is
even more preferred. The amount of the solvent used in
the present invention is not defined, but it is
desirably 1 to 100 times (v/w), preferably 1 to 50
times (v/w) per the amount of the compound o¢f the

formula [2].

[0018]
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times (v/w) per the anmobunt of the conmpound of the
formula [2]. [0018] 10 The anmpunt of an organi c am ne
used in the above reaction is also not defined, but
use of an organic am ne in _an anmount of one mol e or
nore to one mol e of the cdfpound of the formula [2]
I's enough. 5 Desirably an organic amne is used in an
amount of ohee @reognﬁo@%saﬂo%aénw amnet HeedoApotihg
of the fornmu| a #2 The reacti gnperature i S not

ﬁ%‘&‘ﬁl%%?%m%e $ n@dSOpPti gef %ﬂ? unPEduFS Bé ABt
her. t han, 150 10 _desirably n 0 and g
fh ?%Ja%t?f%“‘hh% 78 argpt o?f3888i F‘Pia Of MPRE toO one

BTN DS R A LR B

ours 1I's enou

@§£f§@l%'§§ 5? chnLﬂFﬁg Eg Eé oﬁﬁsanlgmhgglgkf one

IS reacti on IS eS|ra Yy carrle out under a basic

GO tholes FOE LRSI RBEE cBeEhEABLMpBURASE £ %ﬁ'ee%bﬁ‘:ﬁmla

from anmoni a wat er, potassi um hydroxi de, sodium

hyzir oxi de, potaSS|un1acetate and sodi um acetate 20 is
added to the reaction system [0020] The organic

am ne sal t sTloé tbectoopouafipethtulrhe ikonmt! apledlifically
obtai ned fromthe above-described production process
cdef beed sadbat etlt bysf rkgeired o0bf bandot higher than 150°C,
desirably between 0 and 100°C.

The reaction time is also not specified in
the present invention; a duration between one minute
and 50 hours is enough for the reaction. The preferred
reaction time is one minute to 24 hours.

[0019]

This reaction is desirably carried out under
a basic condition. For instance, desirably a base
selected from ammonia water, potassium hydroxide,
sodium hydroxide, potassium acetate and sodium acetate
is added to the reaction system.

[0020]

The organic amine salts of the compounds of
the formula [3] obtained from the above-described
production process can be isolated by filtering off and
collecting the solids.

[0021]

The compound of the formula [l] used as a

starting material of the product of the present
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25 collecting the solids. [0021] The conpound of the
formula [1] used as a starting material of the
product of the present 11 invention can be produced
from 3, 6-di chl oro-2- pyrazinecarbonitrile or the like
by, for instance, the pro s disclosed in PATENT

DOCUNQST 1. 3,6-dichlqro- Z-Eéraéigg arﬁ nitrile can

b T OHHRRACBY RBBF A Hﬁeghé Mper °s8fk OpPacesses

I

%P&!ﬁégéyaﬁééiaéga218ybﬁ%bﬂ%0§58%§§‘rd%..°r P%6-dichloro-
T ono- 3- hydf 60Xy~ 2- pyrazi hecar boxam de wi't ha

Q%l[ggfmﬂl@@%@ssmtmg eanptsgsg&gagf%et%ﬁwlc%ibﬁ%ip%ﬂ the

ese productions, the conpoln e formul a

aReh- Se 6rAbGH| B85 BYEAZPREEATLOBICUMENG Gan beor
isolated and ©purified, but they nay be directly used

fDfist fec8pXther 8B6VEOBoMpBAAM! chsobal pARduRRHy 15

In the process for producing the conpound of the
foeawt ang 3p-hyarokheceaipavrad -ply ribke nieatamilox driilde drhe -
yi el d of the production process described in PATENT
DOCUMENT -y das x 46 %- L PATELTicDECUMBNT ite Exidrdplee |1 -
5(a£). 20 In contrast, in the process for producing an
oryghpgenahine sgpntofurhe asoppogsmiiostust pxvicdrlnanisglg.3] In
fromthe conmpound of the formnula [%], the yield of the
ptRese t PERAAPFbEess  of heneoppessst afnfdf ifgHmiks ddt] and

hé9g—dichloro—2wpyrazinecarbonitrile can be isolated and
purified, but they may be directly used for the next
reaction without isclation.
[0022]

In the process for producing the compound of
the formula [3] from the compound of the formula (1},
the yield of the production process described in PATENT
DOCUMENT 1 was 46% (PATENT DOCUMENT 1; Example II-
5(a)).

In contrast, in the process for producing an
organic amine salt of the compound of the formula [3]
from the compound of the formula [1], the yield of the
production process of the present invention was as high
as 83% (Example 1-1}.

Thus the production process of the present
invention is high in yield and useful as an industrial
production process.

The compounds of the formula [2] and their
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as 83% (Exanmple 1-1). 25 Thus the production process
of the present invention is high in yield and useful
as an industrial production process. The conpounds of
the formula [2] and their 12 salts and the conpounds
of the fornmula [ 3] i ncl ude t%he tautomer

uor o- 3- 0x0- 3, 4- di hydro-2- pyrazin cags nitri

P e tW%v%ﬁ?P@H“@ﬁngc‘éQe SQERUA 3 H‘@Fluﬁlﬁd the
t hydr at
fh G e TS BBk S oo

ARSI el W
%ag?émeges nsxigpkgs %%lgﬁreE% thqtemﬁﬁéﬁﬂlon
be |Ilus rativé an to b construed as limt

t p ti;qR ipa
8 SERPRELALIS PESEFILaGIIGN Ll (D corp

OH x Dicycl ohexylamne F CNF NCN To a 17.5 m
N, N- di met hyl f ormam de solution of 5.0 g of
EHadpiEgor o- 2- pyrazi necarbonitrile, a 3.8 m water
solution of 7.83 g of potassium acetate was added
diopaBse at 25 to 35C, and the sol ution was

The present invention will be further
explained by showing the Examples as well as the
Preparation Examples, but these examples are merely
intended to be illustrative and not to be construed as
limiting the scope of the present invention in any way.
DMSO~-dg: dimethyl sulfoxide-dsg
[0024]

Example 1-1

OH
JIX — /( I -Dicyclohexylamine
F CN F” N CN

To a 17.5 ml N,N-dimethylformamide solution
of 5.0 g of 3,6~diflucro-2-pyrazinecarbonitrile, a 3.8
ml water solution of 7.83 g of potassium acetate was
added dropwise at 25 to 35°C, and the solution was
stirred at the same temperature for 2 hours. 0.38 ml
of ammonia water was added to the reaction mixture, and
then 15 ml of water and 0.38 g of active carbon were
added. The insolubles were filtered off and the filter

cake was washed with 11 ml of water. The filtrate and
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20 stirred at the same tenperature for 2 hours. 0.38
m of ammpnia water was added to the reaction

m xture, and then 15 nl of water and 0.38 g of active
carbon were added. The insql ubles were filtered off
and the filter cake was ed with 11 m of water.
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values: 1.00-1.36 (10H m, 1.56-1.67 (2H, m,
le®Fidd 8flo (#6EC,Mand. He 2pbdc{gttat}y, wds0fi18e18d( 3hd
nm, 8.03-8.06 (1H, m, 8.18-8.89 (1H, broad) [0025]
160 Ekanptd 1o294vélntdofy acetiicyadiothewyd aadaed satlts of
to 15C to_a 17.5 m N, N-di met hyl f ormam de sol uti on of
560fQU@¥0 3-BydrpKRyoRoPZIpYiagicasbanisriitls [as arHdghtly
7.27 of triethylam ne was added dropw se and the
s}bﬂ?h%%hsmagh%esﬁpﬂ-itédpr@fiu?thours 3 8 m of water
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Of2@CthYe $aghon ¥eTeyy my, 1.91-2.07 (4H, m), 3.01-
3.18 (2H, m), 8.03-8.06 (1H, m), 8.18-8.89 (1lH, broad)
[0025] |
Example 1-2

4.11 ml of acetic acid was added at 5 to 15°C
to a 17.5 ml N,N-dimethylformamide solution of 5.0 g of
3,6-diflucro-2~pyrazinecarbonitrile. Then 7.27 g of
triethylamine was added dropwise and the solution was
stirred for 2 hours. 3.8 ml of water and 0.38 ml of
ammonia water were added to the reaction mixture, and
then 15 ml of water and 0.38 g of active carbon were
added. The insolubles were filtered off and the filter
cake was washed with 11 ml of water. The filtrate and
the washing were joined, the pH of the joined solution
was adjusted te 9.2 with ammonia water, and 15 ml of

acetone and 7.5 ml of toluene were added to the

solution, followed by dropwise addition of 7.71 g of



added. The insolubles were filtered off and the filter
cake was washed with 11 nl of water. The filtrate and
25 the washing were joined, the pH of the joined
solution was adjusted to 9.2 with anmonia water, and
15 mM of acetone and 7.5 4 of toluene were added to
Iutlo fol |l owe e addition of 7.71 g
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Exanpl e e conpoun shown in
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Organi c am ne anp e .

ngan@cpgaua@tExanple No. Organic am ne

Di propyl am ne 4 Di benzylamne 3 Di butylan1ne 5

Nf bergyl met hyl ami ne [ 0028] Di propyl am ne salt of

6- fl uor o- 3- hydroxy-2- 15 pyrazi necarbonitrile

Examples 2 to 5

The compounds shown in Table 1 were obtained

10 in the same way as in Example 1-1.

[0027]
[Table 1}
Ny ~OH
FJI I - Organic amine
N OCN
Example No. Organic amine |Example No. Organic amine
2 Dipropylamine 4 Dibenzylamine
3 Dibutylamine 5 N-benzylmethylamine
[0028]

Dipropylamine salt of 6-fluoro-3-hydroxy-2-
15 pyrazinecarbonitrile
'H-NMR (DMSO-d¢) & values: 0.39 (6H, t, J=7.5 Hz), 1.10
(4H, sex, J;?.S Hz), 2.30-2.38 (4H, m), 7.54 (1lH, d,
J=8.3 Hz)
{0029]
20 Dibutylamine salt of 6-fluoro-3~hydroxy-2-
pyrazinecarbonitrile

'H-NMR (DMSO-d¢) & values: 0.36 (6H, t, J=7.3 Hz), 0.81
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1'H (DMSO-d6) S values: 0.39 (6H, t, J=7.5 Hz),
1.10 H, sex, J=7.5 Hz), 2.30-2.38 (4H, m, 7.54
(1H, d, J=8.3 Hz) [0029] 20 Dibutylam ne salt of
6-f 1 uor o- 3- hydr oxy-2- pyrazinecarbonitrile 'H NWR
(DMSO-d6) 8 values: 0.36 (6H, t, J=7.3 Hz), 0.81 15
(4H, sex, J=7.3 Hz), 0.99-1.10 (4H m, 2.32-2.41 (4H,
r@QH{7SER(JJ+7d3 sz,sok&9 10DB014HDi BenzgL ddir-Aeddalléh,
of 6-fluoro-3-hydroxy-2- 5 pyrazinecarbonitrile 1H NWVR
FOVSGL B3 SlﬂlalcélesJ*- :A7HZHUH, s), 7.34-7.56 (10H, m,
8.07 (1H, d, J=8.3 Hz) [00311 N benzyl nethyl am ne
S1@3@F 6-f1 uoro- 3- hydroxy-2- 10 pyrazi necarbonitril e
' H NVR ( DVBO- d6 8valus 257g 14 (2H, s),
Piryzgangpe H§lt £ 026 8L HROT 9 E-'Ydffﬁé’g £
Preparati on Exa OH N~zOH . D cycl ohexyl amne -s
¥§% Qﬁﬁﬁébﬁ%ngﬁblﬁ1 of tol uene was added to a 600
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Gaf ) uor Sy 3th9r83(yJ;8. 3 Hz)
[0031]

NVR
(4

N-benzylmethylamine salt of 6-fluoro-3-hydroxy-2-
pyrazinecarbonitrile

'H-NMR (DMSO-d¢) & wvalues: 2.57 (3H, s), 4.14 (2H, s),
7.37-7.53 (5H, m), 8.02-8.08 (1H, m)

[0032]

Preparation Example 1

OH OH
| «Dicyclohexylamine — F/[: :I:
N CN N CONH,

300 ml of toluene was added to a 600 ml water
solution of 37.5 g of sodium hydroxide. Then 150 g of
dicyclohexylamine salt of 6-fluoro-3-hydroxy-2-
pyrazinecarbonitrile was added at 15 to 25°C and the
solution was stirred at the same temperature for 30
minutes. The water layer was separated and washed with
toluene, and then 150 ml of water was added, followed
by dropwise addition of 106 g of a 30% hydrogen
peroxide solution at 15 to 30°C and one-hour stirring at

20 to 30°C. Then 39 ml of hydrochloric acid was added,

25 the seed crystals were added at 40 tc 50°C, and 39 ml of
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pyrazi necarbonit rile was added at 15 to 25C and the
solution was stirred at the sanme tenperature for 30 20
m nutes. The water |ayer was separated and washed with
tol uene, and then 150 ml of water was added, foll owed
by dropwi se addition of 1089 of a 30% hydrogen
peroxi de solution at 15 to 30C and one-hour stirring
qrydpechobe aqhénwas firbhehyadder grppvwasedahashe
added, 25 the seed crystals were added at 40 to 3QC,
éﬁﬂn%gtﬁmp%¥aﬁ@rehyd?%@hﬁaivélaeiUaﬁa§°P&ﬁ9héP dfdedthe

P T o enet S LFabenr cadechalefirroteoing B%6 o
5 Bt Elat R B89 83 P opP kazinssazhesamige, as 2

Ve B0t Vv Eol Pt RO b B985 MR (O, 9L B
f%ﬁggvgjﬁ ] &%&-st()l'a" v ubNDUSTRIAL (APPLLCAR I41TY 1, 4,

e organic amne salts of 6-fluoro-3-
hyshy oxyn 2y pysazbnegar bami t ikl @10f(14he spresent
invention are excelfent in crystallinity and are
useful as an internmediate for the production of
6-f |l uor o- 3- hydr oxy- 2-pyrazi necar boxam de. 17 CLAIMS
IINPOSDRUADI APRNTORBSALTYOf 6-fl uoro- 3- hydr oxy-
2-pyrazinecarbonitrile. 2. The organic am ne salt
at@osding to claiml,

The organic amine salts of &-fluoro-3-
hydroxy-2-pyrazinecarbonitrile of the present invention
are excellent in crystallinity and are useful as an
intermediate for the production of 6—fluord—3~hydroxy~

Z-pyrazinecarboxamide.



wherein the organic amne is a secondary amne. 3. The
organic am ne salt according to claim?2, wherein the
secondary am ne is dipropylamne, dibutylam ne,

di cycl ohexyl am ne, di benzyl am ne or N
benzyl nmet hyl ami ne. 4. The drigani ¢ amine salt according
to claim?2, wherein the secondary amne is

di cycl ohexyl anine. 5. A prided8s for producing an
organlc am ne salt  of

6L f 1 uor o- 3- %ydﬁa599nch9wa9ﬁnéééitbsﬁ. friflaongmchydroxy =

V\?)nﬁrlses reactlng i di fl uoro- 2- pyrazi necarbonitrile
TRY hAELPSFAIPRE BFé €nce of a base, and then form ng

| h Th di
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g&condar V- ani ne s dipropyl am ne, ani ne,
dBCyC|OhexyﬁﬂglBanﬂﬁEeﬁﬁXh%W@%th fording to claim 2,

benzyl met hyl am ne” 8. The process accordlng to claim
6whé@§iﬁ'Bh&hgec§ﬁ@@&@abhlﬁg|H%'diﬁydﬁyléﬁﬁﬁi|a”‘ne
dibutylamine, dicyclcohexylamine, dibenzylamine or N-
benzylmethylamine.

4. The organic amine salt according to claim 2,
wherein the secondary amine is dicyclohexylamine.

5. A process for producing an organic amine salt
of 6-fluoro-3-hydroxy-2-pyrazinecarbonitrile, which
comprises reacting 3,6-difluoro-2-pyrazinecarbonitrile
with water in the presence of a base, and then forming
a salt with an organic amine.

6. The process according to claim 5, wherein the
organic amine is a secondary amine.
7. The process according to claim 6, wherein the
secondary amine is dipropylamine, dibutylamine,
dicyclohexylamine, dibenzylamine or N-
benzylmethylamine.

8. The process according to claim 6, wherein the

secondary amine is dicyclohexylamine.




