13 JULY 2006 NOVEL 1, 2, 4- TRI AZOLE COMPOUNDS BACKGROUND COF THE INYEN%&Q@ON&
Field of the Invention The present invention relates to a novel -
1,2,4-triazole conpound which nay be substituted at 1, 2 or 4 position with
a substituted al kyl group and has argmptic rings at 3 and 5 positions, a
hydrate or a salt thereof, a process for production thereof, and a

t herapeutic agent for gout and hyperuricem a conprising one of these
substances as an active ingredient. Description of the Related Art The
nunber of patients w thNOME Jdri2odmTRIALZQIE GOMBOUNDSort ed to be 1.25
mllion and that suffering from asynptomatic hyperuricema is estimated to
reach several mllions. Hyperuricema is becom ng a popul ar di sease.
Presently, hyperuricem a and gout due to hyperuricema are treated by
improving living environment and admi nistering various drug therapies for

each period when attack of gout is predicted to occur (presynptomatic
period), when attack of GRRENP sOF oFHRHhERVENTEEN of gout subsides. That

is, preventive therapy is conducted in the presynptonatic period by
admi ni st erf iR E AL KRG NEVeRt 4R | as controlling daily |iving environnent.

When an attack occurs, dr:g t hera X usi ng non-sterqidal or steroidal

ant!ianannatoF@eaBEﬁF§nF ?ﬁﬁ?ﬁyg éﬁﬁ@ﬁé?bﬂ?E%PPEPltﬁezafr56R3§8%§ides,

P?rt)lr gc;ﬁearoef‘r} June w:l'lalc L.Jrlﬁgy 0e(a)6su uitduatnecc? attoll,n?rcgjxvei\l tprcIDEs'\.lirtilolnf Si%r\;l e. Vhen
a substituted alkyl group and has aromatic rings at 3 and 5
positions,ahydrateorasaltthereof,aproceésforproduction

thereof, and a therapeutic agent for gout and hyperuricemia

comprising one of these substances as an active ingredient.

Description of the Related Art

The number of patients with hyperuricemia in Japan is
reported to be 1.25 million and that suffering from
asymptomatic hyperuricemia is estimated to reach several
millions. Hyperuricemia is becoming a popular disease.

Presently, hyperuricemia and gout due to hyperuricemia
aretreatédbyjnmrovinglivingenvironmentandadministering_
various drug therapies for each period when attack of gout
is predicted to occur (presymptomatic period), when attack
of gout occurs, or when attack of gout subsides. That is,
preventive therapy is conducted in the presymptomatic period
by administering colchicines as well as contrdlling daily
livingenvironment. Whenanattackoccurs, drugtherapyusing
non-steroidal or steroidal antiinflammatory agents is mainly

conducted. After the attack subsides, patients are given



judged insufficient, assessnent as to whether hyper uricema is caused %
reduced excretion of uric acid or by increased production of ur it %95%9%5
made foll owed by drug therapies wth drugs, which exhibit a uricosuric
effect, such as probenecid and benzbrgnarone, those which inhibit
resorption of uric acid, such as sul fi'npyrazone, those which inprove

aci durea conditions, such as citrates, xanthine oxidase inhibitors which

i nhibit production of uric acid, such as allopurinol. Colchicine is said to
be abl e togpidasne abodmprod®% dhedirt ddkestyleughwhehi binprogembatotiaxi s and
phagocytosis of |eukocytes such as neutrophil if adm nistration thereof

has been chwggetetnsufhinient cwassmasseraf asecd Wheaheackyp &k naeicamilchi ci ne
has various adverse effects, however, the use thereof is limted to the

m ni mum ands icaused hey efesturatl feficndttiont oft imdtyaaildi o $yerinidreaseedr di ngly,
drug therapies are mainly adopted, but only allopurinol is available for

t he treat nereductdpseaeuriosadidbis imade afseEld qwentiugt idomoftherdapizs d, and a
met abolite of allopurinol, oxypurinol, tends to be accunmul ated and may
cause cal¥itsdrBgsat WBAChFexhAbAkDReUriAPSUTiGgehdeCheefuchpast ed to

i nduce adverse events such as rash, a decreased renal function and

hepati ti s, PE@ReN8ChdtanchbeneBraBATrANSy drho s W Lasih iR bhFesed® tHaw ng
xant hi ne oxidase inhihitin activity that can be used for treating gout
caused by ?%c?%égeGClgvoﬁﬁgpiﬁﬁ ﬁFlGgpeyééFanﬁndtQPéeeWPéEPi&@PFBWG

nyperuri ce,,0d 99U 8y L0 BYRRTULI SEMLA, Bave Beef desgyied 0 0. 13

inhibitors which inhibit production of uric acid, such as
allopurinol. Colchicine is said to be able to prevent about
90% of attacks through inhibiting chemotaxis and phagocytosis
of leukocytes such as neutrophil if administration thereof
has beencompletedwithina fewhours before theattack. Since
colchicine has various adverse effects, however, the use
thereofislimitedtothemiﬁimmnanditisthereforedifficult
to timely administer it.

Accordingly, drug therapies aremainly adopted, but only
allopurinol is available for the treatment of disease caused
by increased production of uric acid, and a metabolite of
allopurinol, oxypurinol, tends to be accumulated and may cause
calculus formation. Furthermore, this drughas been reported
to induce adverse events such as rash, a decreased renal
function and hepatitis, and is not easy to administer.

Examples<xfcompoundshavingxanthiheoxidaséinhibiting
activiﬁythatcanbeusedfortreatinggoutdausedbyincreased
production of uric acid and are effective for hyperuricemia

and gout due to hyperuricemia have been described in J.



Medi ci nal Chem stry, 1975, Vol. 18, No. 9, pp. 895-900, Japaneselzfséliaﬁleip&)o6
Publ i cati on No. 49-46622 and Japanese Patent Publication No. 5Q %,

whi ch di scl ose sone 1, 3,5-substituted or 3,5-substituted 1,2,4-triazole
conmpounds. SUMVARY OF THE | NVENTI ON Hyp;ryricenia and gout caused by
hyperuricema tend to spread even anong young people in Japan due to
changes in lifestyle and the |like and the di seases cannot be dealt wth
only by guidance aimng at inprovenent of |ifestyle. However, conpounds
havi ng i mprMeddd iefali czimymfstrryt helsk 5 seekesl &y eNo did f igpll t89®-9bbai n and
devel opment of novel therapeutic agents has nmade little progress by now An
obj ect of wlpamesseRbtentefubbicatsicw Nor.od¥Ddé6a2naml Japadede PabEnt e
conmpound whi ch has a hi gh xanthi ne oxidase inhibiting activity and is
useful as &@ublecageatn doagerl- 4315 hywieralr idiesd llosndsaoait due to
hyperuricem a caused by increased production of uric acid. in short, the
first invedtidod-sfubsie tirteskmir i3nfersnikot itndieaat ds, 2,0t st di@zelke ri azol e
conpound represented by the follow ng general formula (1): [Chemical 2] A3
N'1-N R Rompounds.13 JULY 2006 - 4

SUMMARY OF THE INVENTION

Hyperuricemia and gout caused by hyperuricemia tend to
spread even among young people in Japan due to changes in
lifestyle and the like and the diseases cannot be dealt with
only by guidanceaiming at improvement of 1ifestyle. However,
compounds having improved efficacy for these diseases are
difficulttoobtainanddevelopmentofnovel therapeutic agents
has made little progress by now.

An object of the present invention is to provide a novel
1,2,4-triazole compound which has a high xanthine oxidase
inhibiting activity and is useful as a therapeutic agent for
hyperuricemiaandgoutduetohyperuricemiacausedby increased
production of uric acid.

In shbrt, the first invention of the present invention
relates to a 1,2,4-triazole compound represented by the
following general formula (1):

[Chemical 2]

R
NN

A 1/A(’3)\ R,

(1)



whi ch maybe substituted at 1, 2 or 4 position with a substituted :ﬂbﬁﬁé
group and has substituted aromatic rings at 3 and 5 positions, al $Woo,
a salt thereof. The second invention of the present invention relates to a
process for production of a 1,2,4-tri§zglg conpound represented by the
above described general fornmula (1) in Which R3 is hydrogen, characterized
in that the process conprises the step of reacting an i mnoether of a
corresponding aromatic nitrile with a hydrazide of an aronmatic carboxylic
aci d. The tvhiiahmay betdurs toftuthed pt dsehoridnvest t don wekAtesub ot i Bupe@cess for
production of a 1,2,4-triazole conmpound represented by the above descri bed
general forahKyd (@moum amd dtas RIksst bty adkraminat igroupy s st 3 tan@ds with a
pi val oyl oxy group, characterized in that the process conprises the step of
reacting aPeSApownd r eprigsiated day & e lgendreatedrnula (1) in which R3 is
hydrogen with a hal ogenated | ower alkyl ester of pivalic acid. The fourth

i nvention of th&hgreseandi aneantoanrefatke present htnegeuion nebates
conprising a conpound represented by the above described general formula
(1) or a hy@r & Precesssdiar puesiuediloqs afn aach idned - tgragdt lentconprizid t he

ci rcunmstances that only one xanthine oxidase inhibitor is comercially

avai | abl e, TER& §5E8$&X DY hherbove deseietbed Jepesal fP A EighpblA® Waldhg
inhibitory_activity agains xant hi,ne oxi dase on hyperuri cenm a and gout due
to hyper ur Feet AV SRR 1 SNARIGHPI Ghireabal PRECREITHIF HOMRT ISR d, and

13 JuLy Zogge_st?ep of reacting an iminoether of a corresponding aromatic
nitrile with a hYdrazide of an aromatic carboxylic acid.

The third invention of the present invention relates to
a process for production of a 1,2,4-triazole compound
represented by the abovedescribed general formula (1) inwhich
R; is a lower alkyl group substituted with a pivaloyloxy group,
characterized in that the process comprises the step of
reacting a compound represented by the general formula (1)
in which R; is hydrogen with a halogenated lower alkyl ester
of pivalic acid.

The fourth invention of the present invention relates
to a therapeutic agent comprising a compound represented by
the above described general formula (1) or a hydrate or a salt
thereof as an active ingredient.

Under the circumstances that only one xanthine oxidase
inhibitor is commercially available, the’present inventors
aimedatcreatingacompoundhavinginhibitoryactivityagainst
xanthineoxidaseonhyperuricemiaandgoutduetohyperuricemia

which is caused by increased production of uric acid, and



continued researches focusing on 1,2,4-triazole conpounds as a Rﬁ‘dﬁ ¢
substance. As a result, the present inventors have conpleted eac YA
above nentioned inventions. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Hereinafter, the present_ ig?v_enti on will be specifically
described. First of all, the groups in the above described general fornula
(1). will be described. in the above described general fornula, R2
represents an unsubstituted pyridyl group or a substituted pyridyl group
havi ng a cganginugdereataythehdicagesing onelr, 2l dkoxyiamol@wempoalnidg 44 0 ‘group
as a substituent. R represents an unsubstituted or substituted pyridyl
group whi ch kay ise subfiamiaeut ed with a hal ogen, cyano or phenyl group, a
pyri di ne- N-oxi de group corresponding to these pyridyl groups, a phenyl
group substitut®8 diigswlleyde presientoigvenpovs havpheomplgtedpeastibst it ut ed
wth, in addition to a cyano or nitro group, a substituted or unsubstituted
| ower al koR§ §heupboale mentaweedaliyendilodmsazi no group, a | ower al kylthio
group, a phenylthio group, or a |ower alkylam no group, provided that R,
is not an unsubstituted pyridyl group, a pyridyl group substituted with a

| ower al kyl grou or_a %éri di ne- N- oxi de %rou correspondi ng to these

pyri dyl groupsDF%hgﬁgDcQ CRAZE 100D OFs THE BRRED EMBABIMERAS group or a

pyridyl group  substiipted wiidpaclawer; alkyl; grouR, F2 Jepresents vdrogen

described.

First of all, the groups in the above described general
formula (1) will be described.

In the above described general formula, R, represents
an unsﬁbstituted pyridyl group or a substituted pyridyl group
having a cyano, lower alkyl, halogen, lower alkoxy or lower
alkylthio group as a substituent. R; represents an
unsubstituted or substituted pyridyl group which may be
substituted with a halogen, cyano or phenyl group, a
pyridine-N-oxide group corresponding to these pyridyl groups,
a phenyl group substituted with a cyano or nitro group or a
phenyl group substi£uted with, ih addition to a cyano or nitro
group, a substituted or unsubstituted lower alkoxy group, an
N-lower alkyl-piperazino group, a lower alkylthio group, a
phenylthio group, or a lower alkylamino group, provided that
R; is not an unsubstituted pyridyl group, a pyridyl group
substituted with a lower alkyl group, or a pyridine-N-oxide
group corresponding to these pyridyl groups in the case that
R; is an unsubstituted pyridyl group or a pyridyl group

substituted with a lower alkyl group. R; represents hydrogen



or a |lower alkyl group substituted wth pival oyl oxy group and in each case
R3 bonds to one of the nitrogen atons in the 1,2, 4-triazole rind3JULY 2006
represented by the general formula (1). In the case that both the
substituents at 3 and 5 positions of_the conpound of the present invention
conprise pyridine rings, at |east one of themare preferably substituted
with a cyano group or halogen, and in the case that one of the
substituents at 3 and 5 positions is a phenyl group, the phenyl group may
be substit @red hower alkybsirowp edbst iznsedsyi t bitpeidza lopioxyabkoxy gidup,

t hi oether, a substituted piperazino group, a substituted am no group, etc.,
but it nustinbeashibswistuRedbonishtei bher o thennitrogenr atomeup.n the
conpounds of the present invention having these conbinations of substituent
groups havé,@xhi-birtiedod ehk ghg reptésertedildasde ghnbirailnfoaatlai () whi ch
cannot have been attained by conventional conpounds in an in vivo xanthine
oxi dase i nhi bi t Tngheesase ahdttinish the sutsgaittuanheat Srand by s icninpiset ed t he
present invention. 1,2, 4-triazole conpounds as basic structure of the

pr esent i ne&nthencPmEPuEd @ﬁetMQIPtﬁﬁ¢@F|Eﬂﬁﬁﬂ@i%ﬂ»comnglsQunyrxdﬁqeeand all
of these are referred to as 1,2,4-triazole and represented by the general
formul a (1Fing§entt kegst [@ﬁemfcabesl] areNpXgLgyably Sulrst 11tRd Witdne 7

a cyano group or halogen, and in the case that one of the
substituents at 3 and 5 positions is a phenyl group, the phenyl
group.may be substituted with a substituted or unsubstituted
lower alkoxy group, thioether, asubstitutedpiperazinogroup,
a substituted amino group; etc., but it must be substituted
with either a cyano or nitro group.

The compounds of the present invention having these
combihations of substituent groups have exhibited a high
xanthine oxidase inhibiting activity which cannot have been
attained by conventional compounds in an iIn vivo xanthine
oxidase inhibiting test, and thus the present inventors have
completed the present invention.

1,2,4-triazole compounds as basic structure of the
present invention include the following isomers (A), (B), and
(C), and all of these are referred to as 1,2,4~-triazole and
represented by the general formula (1).

Isomer (A)

[Chemical 3]

Ay,

N—N
H1/k\~>\ﬁ2



I somer (B) [Chemical 4] NN Ri--ill" N"L'R2 Isoner (C) (Chem cal %L N-N
1" I  R3 The process for production of the conpound of the preser}?J Y 2006
invention is based on a reaction between an i m noether of a corresponding
aromatic nitrile with a hydrazide of an, aromatic carboxylic acid. That is,
the process is characterized by reacting an imnoether represented by the
correspondi ng general fornmula (2) : RICNwith a hydrazi de represented by
the general fornmula (3): R2CONHNH2 or reacting an im noether represented by
the corredgomgirngBgeneral formula (4): R2ZCN with a hydrazi de represented
by the general fornmula (5):- RICONHNH2. | m noethers (esters of an imno acid)
produced byCheadciadg4]an aromatic nitrile with an al cohol under basic
condition wherein the alcohol may be, for exanple, sodium nmethoxi de or
sodi um et hoxi de or alternatively with an al cohol such as nethanol or
et hanol under acidic gal I°ti on can be used. Such salts produced under
acidic condition can pe separated and i m noethers produced under basic
condition can be_éhﬁégﬁ edtR13 JULY 2006

Isomer (C)

[Chemical 5]

N—N
R,/<N»\Hz
Ry

The process for production of the compound of the present
invention is based on a reaction between an iminoether of a
corresponding aromatic nitrilewitha hydrazideof an aromatic
carboxylic acid. |

That is, the process is characterized by reacting an
iminoether represented by the corresponding general formula
(2): RiCN with a hydrazide represented by the general formula
(3): R,CONHNH, or reacting an iminoether represented by the
corresponding general formula (4): R,CN with a hydrazide
represented by the general formula (5): R;CONHNH,.

Iminoethers(estersbfaniminoacid)producedbyreacting
an aromatic nitrile with an alcohol under basic condition
wherein the alcohol may be, for example, sodium methoxide or
sodium ethoxide or alternatively with an alcohol such as
methanol or ethanol under acidic condition can be used. Such
salts produced under acidic condition can be'separated and

iminoethers produced under basic condition can be separated



- 8 as a free conpound or nmay be separated after converted to a §E¢L 6
Exanpl es of the solvents usable in the production process of t hé géﬂ?
conpounds i nclude aqueous sol vent such as nethanol and ethanol, and

met hanol is preferred. The reaction _cgh proceed at roomtenperature, but
preferably it is conducted wunder heating in a viewoint of reaction rate
and elimnation of water in the reaction. In the case that nethanol is used
as a solvent, tenperatures near its boiling point (about 65C) are
preferred, 36nd FEEESQMROERANRY IMHY Wes sepeprtddi afthe convedutedoro exanpl es
of the present application. Reaction tinme can be set freely dependi ng upon
the reacti 88lfenperature as long as it falls within the range so that side
reactions or production of deconposition substances may be suppressed. In
‘the case that aErXaReteslofythgsedyedtissisakiedntihenpradpriaboymmaesg oup is

i ntroduced in the conpound of the present invention, the reaction can be
conduct ed 9EcbP8i R§SEERE COBRPERCSoRAC 1488y AHYRINSgSRIVIERT BaE i3n, and i s

preferably conducted in the presence of a, dehydrohal ogenati on agent such
b vel | - kiBRRDBREAANE BRIRE0LnaNAMERN G S EERIST Thse FBSEERGH oM

sufficientl roceed, at roomtenperature and can be _conducted jn a solvent,
an exanpl eCHP RERGEES e F BHBS CTHHRATIAG oF WhRFE G2 SERBLG: Hal £ GONISEER at ed a5

DMVF) . EXx Th d d i,0. di . h
resent | noRRE L dte A SRR VikeRi T 5P Rt or R Eeen L ittty e
conpounds 8@QN£€E}”fﬁStB% EQQCEEéB.“‘iA the case that methanol is used

as a solvent, temperatures near its boiling point (about 65°C)

are preferred, and refluxing condition was adopted in the
production examples of the present application. Reaction
timecanbésetfreelydependinguponthefeactiontemperature
as long as it falls within the range so.that side reactions
or production of decomposition substances may be suppressed.

In the case that a lower alkyl group substituted with
apivaloyloxygroup is introduced in the compound of thepresent
invention, the reaction can be conducted according to a
conventional dehydrohalogenation reaction, and is preferably
conducted in the presence of a dehydrohalogenation agent such
as well-known organic bases and alkalizing agents. The
reactioﬁ can sufficiently .proceed at room temperature and can
be conducted in a solvent, an example of which includes
dimethylformamide (hereinafter abbreviated as DMF).
[Examples]

The compounds and production process according to the
present invention and a test method for confirming

effectiveness of the compounds and results of the test will



13 JULY 2006 - 9 be described nore specifically by way of exarrplﬁ_.J Eggﬁgﬁ
exanpl es di scl osed, however, should not be construed for |imti g P

present invention. Dinmethyl sulfoxide is hereinafter abbreviated as DMSO in
the follow ng exanples. Exanple 1
3-(4-Isobutoxy-3-nitrophenyl)-5-(2-néfﬁ§lf4-pyridyI) -1,2,4-triazole 1)
Production of 4-isobutoxy-3-nitrobenzonitrile 19.5 g of

4-chl oro-3-nitrobenzonitrile was dissolved in 200 m of DW, and after 16.0

g of 2-net bd desmmipsbImor30 speaif jpatldlss inymwsy hohadeampites’. | rhafsepot assi um
i odide were added thereto, the m xture was heated and stirred at 80C for
24 hours. \eitaeplwss dacdddd stenl t heowesmat i arhaddd ures;, véhiadnstarsued hior ext r act ed
with ethyl acetate. The ethyl acetate |ayer was washed with a saturated

sal i ne sol Jtimgst iavgd tdvel gdbemweart imapmdsiianm sul fate. After the nagnesi um
sulfate was filtered off, solvent was evaporated under reduced pressure and
the residue waBimebhgdt edlfoxidei ta eretntfibar chirlbneybgtephys DMSO
Hexane-ethyl acetate (10:1) was used as an eluent and 5.9 g of the object
conpound wad &heaifiedd casing eHa@ples-ow crystal . H NVR(CDC1 e) 6ppm 1. 07(6H,
d, J=6. 76Hz), 2. 11-2. 25(IH, m), 3. 94(2H, d, J=6. 43Hz), 7 . 15(1H, d,
J=8. 91Hz) Expmpde(iH, dd, J=8. 91, 2. 15Hz), 8. 14(1H, d, J=2. 15Hz) 2)

1.54 g of the crystal obtained_in, 1) was dissal ved ;
3=(4~-Isobutoxy-3~-nitrophenyl)-5~(2-methyl-4-pyridyl)

~1,2,4-triazole

1) Production of 4-isobutoxy-3-nitrobenéonitrile

19.5 g of 4-chloro-3-nitrobenzonitrile was dissolved in
200 ml1 of DMF, and after 16.0 g of 2~-methyl-l-propanol, 30
g of potassium carbonate and 7.1§ of potassium iodide were
added thereto, the mixture was heated and stirred at 80°C for
24 hours. Water was added to the reaction mixture, which was
then extracted with ethyl acetate. The ethyl acetate layer
was washed with a saturated saline solution and dried over
magnesium sulfate. After the magnesium sulfate was filtered
off, solvent was evaporated under reduced pressure and the
residue was subjected to silica gel column chromatography.
Hexane-ethyl acetate (10:1) was uséd as an eluent and 5.9 g
of the object compound was obtained as a pale y'ellow crystal.
'H-NMR(CDC1l )6ppm:1. 07(6H, d, J=6. T6Hz),
2. 11~2. 25(1H, m), 3. 94(2H, d, J=6. 43Hz), 7

15(1H, d, J=8. 91Hz), 7. 81(1H, dd, J=8, 91,

2. 15Hz), 8. 14(1H, d, J=2. 15Hz2) |

2) 1.54 g of the crystal obtained in 1) was dissolved

in 50 ml of methanol, and after 757 mg of sodium methoxide



in 50 mM of nethanol, and after 757 ng of sodi um net hoxi de 13 JUHX %RJ 20610
was added thereto, the m xture was stirred at roomtenperature & argon
at nrosphere for 3 hours. 1.06 g of 2-nmethylisonicotinic acid hydra2|de was
then added and the mxture was refluxed for 16 hours. After the reaction
conpl eted, solvent was evaporated under ‘reduced pressure and water was
added to the residue, which was extracted with ethyl acetate, dried over
magnesi um sul fate. After the magnesium sulfate was filtered off, the

sol vent wasvasyagdedtiateuaties theatiudant wes surie.r dchb brafcor remperadded to t he
t hus obtained residue and stirred at room-tenperature for one hour. The
preci pi t at axthday iargers Finesphere waxthel wiurs chllosf gy mfand dried with a
vacuum punp to yield 1.50 g of the object conpound as a colorless powder.
H NVR ( DVB@-thstigppiaonicqieis afid)3ydre@ider wasithea- addedsand, thy, 2.
57(3 H, s), 4. 03(2H , d, J=6. 43Hz 7. 56(1H, d, J=8. 91Hz), 7. 80 (1 H
d, J=5. 11|mzz)xtu;re &L Wflsaxecs faa( 16 Hyowdes - M&emxhel re@&’&zL)on 8. 54(1H,

d, J=1. 98Hz), 8. 60(1_H, d, J=5. 11Hz), 14. 86(1H, s) Exanple 2

3-(3- q/anoﬂmpsl@diﬁ%x?ﬁﬂr@ﬁymws ex¥appricded) under Feduced psEs SUFemrAuct i on
of 4- |sobutoxy 3-cyanobenzonitrile, 25.2 g of 4-nitrobenzonitrile was

di ssol ved Mt tSFOWaF adstehiBGheRES Afuey Wcrbwascﬁx%ﬂ‘%i’é%q WAtdyRHIHe was
added thereto

€tate, dried over magnesium sulfate. After the magnesium
sulfate was filtered off, the solvent was evaporated under
reduced pressure. Chloroform was added to the thus obtained
residue and stirred at room temperature for one hour. The
precipitated solid was filfered, washed with chloroform and
dried with a vacuum pump to yield 1.50 g of the object compound
as a colorless powdet.
'H—NMR (DMSO—-d :) dppm:1. 01(6H, d, J=6. 60
Hz), 1. 99~2. 15(1H, m), 2. 57(3H, s), 4. 03(2H
,d, J=6. 43Hz), 7. 56(1H, d, J=8. 91Hz), 7. 80
(1H, d, J=5. 11Hz), 7. 88(1H, s), 8. 31(1H, dd,
J=8.91, 1. 98Hz), 8. 54(1H, d, J=1. 98Hz), 8
60(1H, d, J=5. 11Hz), 14. 86(1H, s) |
Example 2 _

3-(3-Cyano-4-isobutoxyphenyl)~5-(4-pyridyl)-1,2,4-tr
iazole

1) Production of 4-isobutoxy-3-cyanobenzonitrile

25.2 g of 4-nitrobenzonitrile was dissolved in 300 ml
of DMSO, andafter20.0gofpotassiumcyanidewas added thereto,

the mixture was heated and stirred at 100°C for one hour. The

reaction mixture was cooled to room temperature and after 81.6



the m xture was heated and stirred at 100C for one hour. The 8% UE? 006
m xture was cooled to roomtenperature and after 81.6 13 JULY 20 f

1 -brono-2-nethyl propane and 11. 7 6 g of potassium carbonate were added
thereto, the m xture was heated and stijqred at 80C for 8 hours. Water was
added to the reaction mixture, which Was then extracted with ethyl acetate.
The ethyl acetate |layer was washed with a saturated saline solution and
dried over nagnesiumsulfate. After the magnesium sulfate was filtered

of f, the sd 9&atbregcelapetiydsdropdae aratilletb godgmiras sindn cahbonasedue was
subjected to silica gel colum chromatography. Hexane-ethyl acetate (3 :1)
was used asveare eddedithergtie) dh2imiStuge ofasahpatedyald swipoedest sb°d 1pm
13--2. 28(1H, m, 3. 91(2H, d, J=6. 43Hz), 7. 04(1, d, J=8. 74Hz), 7. 77-7.
86(2H, m) Ior Brbautsi orWatex h@sobfiéetﬂ t@rﬁwm@aswommmﬂthum,d‘ehlmha

catal ytic amount (0.08 g) was added to 10 ml of a nmethanol solution
contalmlugWﬁ%xm@néﬁtﬁﬁétSSWQéﬂle%thﬁﬁééatﬁ 1)The gyl atiattat @y ems

stirred at roomtenperature overnig i sonicotinic acid hydrazi de was
added to t&s r‘"’é&d‘tqdoh’ltﬁhxtauﬁétuﬁﬁt@ﬁ fad 1pReRotBELORANVEF HEGHRVEThe
precipitated solid was flltered and rec&gstalllzed from nethanol to yield

0.14 g of FRINGTHUN EBAEBGRA ALtekbihe PRgRepLWNSuLfate KRR T EVERTSH a) dppm

15(8a§6§1 52%% ?ﬁfﬁf?lgk 9%§ﬁ0é88p05g eg ugaér reQ& ggipf%sgﬁfe éﬁ%* 2), 7.

theresiduewassubjectedto51llcagelcolumnchromatography.
Hexane-ethylapetate(3:1)wasusedasaneluenttoyield21.75
g of a pale yellow powder.
'"H-NMR(CDCL)Sppm:1. 09(6H, d, J=6. 76Hz), 2
13~2. 28(1H, m), 3. 91(2H, d, J=6. 43Hz), 7.

04(1, d, J=8. T4Hz), 7. T7~7. 86(2H, m)

2) Production of the object compound

Sodium methoxide in.a catalytic amount (0.08 g) was added
to 10 ml of a methanol solution containing 0.50 g of the powder
obtainedinl),andthendXturewasétirredatroomtemperature
overnight. Isonicotinic acid hydrazide was added to the
reaction mixture, which was then refluxed overnight. The
precipitated solid was filtered and recrystallized from
methanol'to yield 0.14 g of the title compound as a colorless

powder.

* H-NMR (DMSO-d ) Sppm:1. 03(6H, d, J=6. 77
Hz), 2. 03~2. 15(1H, m), 4. 01(2H, d, J=6. 43H
z), 7. 45(1H, d, J=8. 74Hz), 7. 99(2H, dd, J=4
.45, 1. 65Hz), 8. 29~8. 34(2H, m), 8. 73(2H, d
d, J=4.45, 1. 65Hz)



45, 1. 65Hz), 8. 29-8. 34(2H, m, 8. 73(2H, d d, J=4. 45, 1.
JULY 2006 - 12 The foll ow ng conpounds were prepared according SSB%LY%%OG
procedures simlar to those in Exanples 1 and 2. Exanple 3
3-[ 3- Cyano- 4- {( 2- et hoxy) et hoxynet hyl } 2thenyI]-5-(
2-methyl -4-pyridyl)-1,2,4-triazole Pa rown powder ' H NVMR (DVMSO-d a)
8ppm 2. 57(3H, s), 3. 22(3 H, s), 3. 47--3. 51(2H, m, 3. 80-3. 83(2 H,
m, 5 . 52(2H, s), 7. 53(1H, d, J=9. 08Hz), 7. 79(1H, d, J=4. 95Hz), 7.
88(1H, s), 8. 30he. £83(2King) comp®undd( ¥ered préparedsldrcdpding ot
3-[4-(4-Met hyl -1 - pi perazi no) - 3-ni trophenyl ] - 5- (2- met
hyl - 4- pyri gylocetiues- tsriimideire tovdlhcse powdixanpIeR I GDEL 5) Sppm 2. 39( 3H,
s), 2. 62-2. 6 6(7H m, 3. 19-3. 23(4 H m, 7. 20(1 H d, J=8. 74Hz), 7.
81(1H, d, ExempleHs), 7. 91(1H, s), 8 15(1 H, dd, J=8. 74, 1. 98Hz), 8. 48(1
H d, J 1. 9 8Hz), 8. 63(1H d, J=5. 11Hz) Exanple 5
3-(4- 1 sobut yl anBnd33CHRRPophENYFNEShoZyrethpkymephyil } odyiphenyd 14-5t-(i azol e
Orange powder ; , :

2-methyl-4-pyridyl)-1,2,4-triazole

Pale brown powder

' H—=NMR (DMSO—-d «) ppm:2. 57(3H, s), 3. 22(3
H, s), 3. 47~3. 51(2H, m), 3. 80~3. 83(2H, m), 5
. 52(2H, s), 7. 53(1H, d, J=9. 08Hz), 7. 7T9(1H,
d, J=4. 95Hz), 7. 88(1H, s), 8. 30~8. 35(2H, m)
, 8. 60(1H, d, J=4. 95Hz)
Example 4
3-[4~(4-Methyl-l-piperazino)~3~nitrophenyl]}-5~(2-met
hyl-4-pyridyl)-1,2,4~-triazole

Yellow powder

' H—NMR (CDC1l ) 6ppm:2. 39(3H, s), 2. 62~2. 6
6(7H, m), 3. 19~3. 23(4H, m), 7. 20(1H, d, J=8.
74Hz), 7. 81(1H, d, J=5. 11Hz), 7. 91(1H, s), 8
. 15(1H, dd, J=8. 74, 1. 98Hz), 8. 48(1H, d, J=
1. 98Hz), 8. 63(1H, d, J=5. 11Hz)
Example 5
3-(4-Isobutylamino-3-nitrophenyl)-5-(2~-methyl-4-pyri
dyl)-1,2,4-triazole

Orange powder



13 JULY 2006 - 13 HNVR (DMSO-d ) dppm 0. 98(6H, d, J=6. 59 HZ%HSW%"Z'

04(1H, m), 2. 56(
77-7. 8 T7(2H m,

1H, s), 3. 17.3. 32(2H, m, 7. 28(1H d, J=9. ,
8. 17(1H, dd, J=9. 40, 1. 98Hz), 8. 4 3-8. 58(2H, M,

81(1H, d, J=1. 98Hz) Exanple 6 .
5-(2- N@thyl 4-pyridyl)-3-(3-nitro-4- phenylthlophenyl )-1,2,4-triazole
-Yel | ow powder H NVR (DVSO-d o) dppm 2. 56(3H, s), 7. 03(1 H, d, J=8.

58Hz), 7. 57"-7.

87(7H, m), 8. 20(1H d, J=8. 58Hz) 8. 61(1H d J=5.

12Hz), 8. 88 HHNM® (DM S@HIH, )s)h 19, 7 59
3-(4-1sobutyl thio-3-nitrophenyl)-5-(2-nethyl - pyr|d yfg 2 4 ‘triazole

Yel | ow powdéf zH, NWR (ID¥BO2d Y0 4;6|drrH 1m)Q7@6H5 6l(.1 H56s )603 . Ha) 7 13 .91-1.

96(1H, M,

3. 03(2H d, J=6. 76Hz), 7. 807-7. 89(3H, n), 8.

2. 57 ,
33(1H, dd, JzéZ(HL ni; é78H22)’8@1 Ha,l(dLH JéF 93=9 01Pmr), 7,. § 784(TLH8d, J=1.

Sasers 2 G el BT AGRE 105 WL

3~8 8(2H, m), 8. 81(1H, d, J=1. 98Hz)

Example 6
5-(2-Methyl-4-pyridyl)-3-(3-nitro-4-phenylthiophenyl

)=-1,2,4-triazole

Yellow powder

'"H-NMR (DMSO—-d ) dppm: 2. 56(3H, s), 7. 03(1

H, d, J=8. 58Hz), 7. 57~7. 87(7H, m), 8. 20(1H

,d, J=8. 68Hz), 8. 61(1H, d, J=5. 12Hz), 8. 88

(1H, s), 15. 04(1H, s)

Example 7
‘3-(4-Isobutylthio-3-nitrophenyl)-5-(2-methy1-4—pyrid

yl)-1,

2,4-triazole

Yellow powder

'H-NMR (DMSO-d . Sppm:1. 07(6H, d, J=6. 60

Hz),

1. 91~1. 96(1H, m), 2. 57(3H, s), 3. 03(2H

,d, J=6. 7T6Hz), 7. 80~7. 89(3H, m), 8. 33(1H,
dd, J=8. 41, 1. 98Hz), 8. 61(1H, d, J=5. 12Hz)

, 8.

'84(1H, d, J=1. 98Hz)

Example 8

5~

(2-Methyl-4-pyridyl)-3-(3-nitro-4-phenylthiomethyl

oxyphenyl)-1,2,4-triazole

Pale yellow powder

B. .



13 JULY 2006 - 14 ' HNWR (DVSO-d ) dppm 2. 57(3H, s), 5 95(21 HUL§h® W -
2 7-7. 5 1(5H m, 7. 71~7. 8 8(3H, m, 8 33(1H, dd, J=8. ig é
537-8. 61(2H m, 14. 92(1H, s) Example-9

5- (2- Met hyl - 4- pyri dyl ) - 3- (4- nethylthloq%thyloxy 3-ni
trophenyl)-1,2,4-triazole Yell ow powder ™ H NWVR (DMSO-d 6) 8ppm 2. 22(3H,
s), 2. 57(3 H s), 5. 58(2H, s), 7. 65-x7. 89(3H m, 8. 31(1 H, dd, J=8.
41, 1. 65Hz), 8. 54-8. 61(2H, m, 1 4. 94(1H, s) Exanple 10

3- (4-Benzyl ogyuet ROKD Y swou@ora?errylﬁ pinC22TeE 84, s), 5. 95(2
-pyridyl)-1,2 4-triazole Pale ow powder cbc:b Spm2 68(3H, s),
4. 79(2H, sH, s B. 48(2R~%), 571 (3®H7,. nBB(3H, ’m1~7( @BJ(HJ Hd, mp=8 90Hz),
7. 79(1H, d, J=5, 44Hz 7._90(1H s), 8. 24(1H,  dd, J=8. 90 2. 14Hz), B.

57(1H d, J= 23 31(41-|ﬂ d.66(F8 - dI =2 . 44iEH harfpl S B1~8. 6 1(2H

5-(2- N@thyl [ itro-4-(2-tetrahydropyr

anylnethyl)o%? he 3? Sﬁ%é:ﬁﬁgrﬁ%kole Pal e yel |l ow powder 13 JULY 2006
Example 9

5-(2-Methyl—4-pyridyl)-3-(4-methylthiomethyloxy-3-ni
trophenyl)-1,2,4-triazole
Yellow powdér
"H—NMR (DMSO-d ) dppm:2. 22(3H, s), 2. 57(3
H, s), 5. 58(2H, s), 7. 65~7. 89(3H, m), 8. 31(1
H, dd, J=8. 41, 1. 65Hz), 8. 54~8. 61(2H, m), 1
4. 94(1H, s)
Example 10
3-(4-Benzyloxymethyloxy—3-nitrophenyl)-5-(2-methyl—4
-pyridyl)-1,2,4-triazole |
Pale yellow pdwder
'"H-NMR (CDCL) Sppm:2. 68(3H, s), 4. 7T9(2H, s)
, 5. 48(2H, s), 7. 30~7. 38(5H, m), 7. 52(1H, d,
J=8. 90Hz), 7. 79(1H, d, J=5. 44Hz), 7. 90(1H

, S), 8. 24(1H, dd, J=8. 90, 2. 14Hz), 8. 57(1H
,d, J=2. 14Hz), 8. 66(1H, d, J=5. 44Hz)

Example 11
5-(2-Methyl-4-pyridyl)-3-[{3~-nitro-4-(2-tetrahydropyr
anylmethyl)oxyphenyl]-1,2,4-triazole

Pale yellow powder



- 15 HNW (DVMSO-d 8) dppm 1. 35-1. 8,1(6 H m, 2 57(3H, s),lé.gﬁifhm
26(4H, m, 7. 58(1H, d, J= 8. 91Hz), 7. 80(1H, d, J=4. 62Hz), 7. g . S)
8. 30(1H, dd, J=8. 91) 1. 82), 8. 53(1H, d, J= 1. 82Hz), 8. 60(1H, d, J=4.
62Hz) Exanple 12 5-(2-Cyano-4-pyridyl)t$-(4-pyridyl)-1,2, 4-triazole 1)
Production of nethyl isonicotinate N-oxide 13.9 g of isonicotinic acid
N-oxi de was added to 209 mM  of nethylene chloride, 29.7 g of

1- et hoxycar bonyl - 2- et hoxy- 1, 2- di hydr oqui nol i ne was further added thereto,

and the mi xt ulle- Wag Rst(iD MeSl Qurders) af gop mat [osphekre] at grppg ergggrapure for
one hour. 32.1gof methanol was added to this mixture, which was Stirred at
room t enper at @ré( 3lds $7,nh8ur 4. 3Af der 2t 16450, vimlt Was 5e¥ apdiatdd Under

reduced pressute,..the residye subjected to silica gel colum

chr omat ogr a;‘iy.éahﬁo? g’f o’fmgg)e(tm (dg,,_ 1Y Sds Gsedl ad,an. 8I1BkAtHs osyiel d
11.1g of a whigte ey VR L)6pp 3. (3K, ) 2y 88(2H. d, J=7.
2 5Hg), 8. 22 2H,30§ﬂ. HZ gl_-@l) g)_ ro u@t’imén @fﬁetﬁyl 323 gzﬁuoi onPéot i nat e
11.1 of t G oly ai i By 1)3 was —dh ssal hn 170 m of

aceto%i tril ge 1821?2?132 z)’ftgt?igt?ﬂy}glrﬁ )r(nie’ afﬁcT'%i. g %ﬁdzo? trimethylsilylnitrile

wer e added #{gﬁﬁi%,lgnd the m xture was refluxed under argon atnosphere for
16 hours. After e “sol vent was evaporat ed under reduced pressure, the

residue was subyjected 4, 5114\¢a A1) OOl WL G AMBL 0BT APV rjazole

1) Production of methyl isonicotinate N-oxide

13.9 g.of isonicotinic acid N-oxide was added to 209 ml
of methylene chloride, 29.7 g of
l1-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline was further
added thereto, and the mixture was stirred under argon
atmosphereat roomtemperature foronehour. 32.lgofmethanol
was added to thismixture, whichwas stirred at roomtemperature
for 17 hours. After the solvent was evaporated under reduced
pressure, the residue Was subjected to silica gel column
chromatography. Chloroform-acetone (3:1) was used as an
eluent to yield 1l.1g of a white powder.
'H-NMR(CDC Lk)Sppm: 3. 95(3H, s), 7. 88(2H, d,
J=7. 25Hz), 8. 22(2H, J=7. 25Hz)

2) Production of methyl 2-cyanoisonicotinate

11.1 g of the crystal obtained in 1) was dissolved in
170 ml1 of acetoniﬁrile, 14.6 g of triethylamine and 21.5 g
of trimethylsilylnitrile were added thereto, and the mixture
was refluxed under argon atmosphere for 16 hours. After the
solvent waé evaporated under reduced pressure, the residue

was subjected to silica gel column chromatography.



13 JULY 2006 - 16 Chloroformacetone (95:5) was used as an el uent RﬁAy}%kd
8.44 g of a pale yellow powder. H NVR(CDC b)8ppm 4. 0 1(3H, s), g. 08% H,
d, J=5. 45Hz), 8. 24(1H, s), 8. 90(1H, d, J=5. 45 Hz) 3) Production of
2-cyanoi soni cotinic acid hydrazide §.44 g of the crystal obtained in 2) was
added to 85 ml of methanol, 1.84 g of hydrazine was further added thereto,
and the m xture was stirred under argon atnosphere for 2 hours. After the
sol vent was_ evaporated under reduced pressure, chloroformwas added to the
resi due, whRPeRTRESIE-ACEIPE (PHoM WasPErEtaf anfekueme troyieldHHe 44
precipitated crystal was_filtered, washed with chloroformand dried with a
vacuum punfl °foyiPél§ ¥eldoy srvsedal e yel | ow powder. H NVR(DMVBO-d e) 8ppm 4.
72(2H, s), 8. 05(1H d, J=5. 12Hz), 8. 31(1H s), 8. 90(1H d, J=5 12Hz),
10. 23(1H, 71;\1(114&’06@&1 Cok) 6 ptinm vidj e 1dohploursl) 2.867 @ Sof 1 H cydpopyri di ne

was di ssol ved Ln 40 f ethano 0.83 of sodi um nmet hoxi de was added
thereto, armd™ %’heimlsj% &Se Hears igi(rigd’ at)x m?&gér}ﬁtu@e f6F Soned Bour. Then
4.15 g of qb%)crystal obtained in 3) was added and the m xture was refl uxed
for 37 hours.” ‘After the reaction conpleted, the precipitated solid was

[i1tered washed, wighh gl hagelo and gl ed i 100 & YAEUUD PUIP, 10, Yigl d 3.66 @
v 8.44 g of the crystal obtained in 2) was added to 85 ml
of methanol, 1.84 g of hydrazine waé further added thereto,
and themixture was stirred under argon atmosphere for 2 hours.
After the solvent was evapdrated under reduced pressure,
chloroform was added to the res idue, which was stirred at room
temperature for one hour. The precipitated crystal was
filtered, washed with chloroform and dried with a vacuum pump
to yield 4.15 g of a pale yellow powdef.
’}%4H”HDMSQ—d06DDm:4.72(2H,SL8.05(1H
s d, J=5. 12Hz), 8. 31(1H, s), 8. 90(1H, d, J=5

12Hz), 10. 23(1H, s)

4) Production of the object compound

2.67 g of 4-cyanopyridine was dissolved in 40 ml of
methanol, 0.83 g of sodium methoxide was added thereto, and
themixturewas stirred at room temperature for one hour. Then
4.15 g of the crystal obtained in 3) was added and the mixture
was refluxed for 37 hours. After the reaction completed, the
precipitatedsolidwas filtered, washedwithmethanol anddried

with a vacuum pump to yield 3.66 g of the object compound as

a yellow powder.



13 JULY 2006 - 17 HNVR (DMSO-d e) dppm 8. 01(2H dd, J=4. 5 4, 1 BQ%EF),
8. 31(1H, dd, J=5. 11, 1. 65Hz), 8 53(1H, dd, J=1. 65, 0. 50Hz), gJuk

dd, J 4. 54, 1. 57Hz), 8. 93(1H, dd, J=5. 11, 0. 50 Hz)
Exanple 13 3-(4-1sobutoxy-3-nitrophenyk)_-5- (4 pyridyl)-1,2,4-tr iazole A
whit e powder was obtai ned according to procedures S|n1Iar to those in
Exanple 1. ' HNWR (DMSO-d e) dppm 1. 01(6H, d, J=6. 60 Hz), 2. 00-2.
12(1H, m), 4. 04(2H, d, J=6. 43H z), 7. 57(1H, d, J=9. 07Hz), 8. 00(2H, d,

J=6. 1mm‘E%MMRWDMSO4MJﬁ6EP%H@ 81654, 14hq d.g =4, 88HZ), 8.
74(2H, d, J=6. 10Hz), 14 92(1H, s
3-(4- Isobutéxyi3 ﬁiﬁdbaﬂenﬁl)éﬁl(Z:Hetumﬂ 4pr5|dﬂll, 1. 65Hz), 8

- N | oyl 4-t le 354 f wder obt d
Bxanpl 6 1 ved disbb a1 173 ot b oW, 381108 p?&gﬁé@&x%w ’

mixture. aas G1iT o0 Bt Pob Etmbrabut b 1y SE hobred Eihi dkethle v

added to thH;gpactlon m xture, which was then washed with water and drled
over magnesium sul fate. After the magnesium sulfate was filtered off, the

sol vent maﬁxgmsggrﬁged under
3-(4-Isobutoxy~-3-nitrophenyl)-5-(4-pyridyl)-1,2,4-tr
iazole
A white powder was obtained according to procedures

similar to those in Example 1.

' H—~NMR (DMSO-d «) 6ppm:1. 01(6H, d, J=6. 60
Hz), 2. 00~2. 12(1H, m), 4. 04(2H, d, J=6. 43H
z), 7. 57(1H, d, J=9. 07Hz), 8. 00(2H, d, J=6.
10Hz), 8. 31(1H, dd, J=6. 10, 1. 98Hz), 8. 55(
1H, d, J=1. 98Hz), 8. T4(2H, d, J=6. 10Hz), 14
. 92(1H, s)

Example 14

3-(4-Isobutoxy-3~nitrophenyl)-5-(2-methyl-4-pyridyl)
-N-pivaloyloxymethyl-1,2,4-triazole

354 mg of the powder obtained in Example 1 was dissolved
in 3 ml of DMF, 181 mg of pivaloyloxymethyl chloride and 276
mg of potassium carbonate were added thereto, and the mixture
was stirred at room temperature for 18 hours. Ethyl acetate
was added to the reaction mixture, which was then washed with
water and dried over magnesium sulfate. Afﬁer the magnesium
sulfate was filtered off, the solvent was evaporated under

reduced pressure and the residue was'subjected to silica gel



reduced pressure and the residue was subjected to silica gel 13 JULY; 2098 -
18 colum chronmat ography. Chl orof ormacetone (95:5) was used as an el uent
and 358 ng of the object conpound was obtained as a white powder. 1H NVR
(CDCb) 8ppm 1. 067-1. 1 1(6H m, 1. 28 _1. 27(9H m, 2. 11*-2. 29(1H m,
2. 64"-2. 68( 3H m, 3. 91-3. 98(2H m, 6. 13-6. 19(2H, m, 7. 12-7.
26(2H, m, 7. 49-7. 59(2H, m, 7. 82- 8. 05(3H, m, 8. 27---8. 37(2H, m, 8.
60---8. 72(3_. H, The foll owi ng compounds were prepared according to

pr ocedur es SO ChrgnakegE aphYEx afplesoform-aeetone ERXGnp) ewds used

3- (4- But oxy-3-ni trophenyl)-5-(4-pyridyl)-1,2,4-triaz ole Pale green crystal
' H NMVR (DRSOR8 e}ugppnind 33 maHof the=gbjeot ¢pmpound agLebtyinad 75( 2H,
m, 7. 60(1H, d, J= 8. 91Hz), 8. 0 O (each 2 H, d, J = 5. 94Hz), 8. 29(1 H,
dd, J=8. 985 2 wigfie) poydesg(1H, d, J=2. 16Hz) , 8. 74(each2H, d, J=5. 9 4
Hz ) Exanple 16 5-(4-1sopropoxy-3-nitrophenyl)-3-(4-pyridyl)-1,2,4-t
riazol e Pal'eyeNIMR ¢O/BIGIL)18 9P 20060 6~1. 1 1(6H, m), 1. 26

~1. 27(9H, m), 2. 11~2. 29(1H, m), 2. 64~2. 6 8(
3H, m), 3. 91~3. 98(2H, m), 6. 13~6. 19(2H, m),
’7. 12~7. 26(2H, m), 7. 49~7. 59(2H, m), 7. 82~
8. 05(3H, m), 8. 27~8. 37(2H, m), 8. 60~8. 72(3

H, m)

The following compounds were prepared according to
procedures similar to those in Examples 1, 2 or 12.
Example 15 | .

3~ (4-Butoxy-3-nitrophenyl)-5~(4-pyridyl)-1,2,4-triaz

ole
Pale green crystal

' H-NMR (DMSO-d «) 6ppm:1. 34(3H, t, J=7. 29
Hz), 1. 70(2H, m), 1. 75(2H, m), 7. 60(1H, d, J=
8. 91Hz), 8. 00(each 2H, d, J=5. 94Hz), 8. 29(1H,
dd, J=8. 91, 2. 16Hz), 8. 50(1H, d, J=2. 16Hz)
, 8. T4(each2H, d, J=5. 94Hz)

- Example 16
5-(4-Isopropoxy-3-nitrophenyl)-3-(4-pyridyl)-1,2,4-t
riazole

Pale yellow crystal



- 19 '"HNWR (DVSO-d6) 8ppm 1. 34(3H, d, J=5. 94H z), 1. 36(3H,13?U =06
94Hz), 4. 94(1H, m, 7. 60 (1H, d, J=8. 91Hz), 8. 00(each 2H, d %
94Hz), 8. 29(1H, dd, J-8. 91, 2. 16Hz), 8. 50(1H, d, J =2. 16Hz), 8.
74(each 2H, d, J=6. 94Hz) Exanple 17._ - »

5-(2-Chl oro-4-pyridyl)=-3-(4-isobutoxy-3-nitrophenyl) -1,2,4-triazole Brown
crystal ' HNWR (DMSO-d e) 6ppm 0. 97(3H, d, J=6. 48 FE 1. 01(3H, d,

J=6. 4 8Hz 4 8 5 d, J=9.
Torey. o dl- %Qﬁ%é‘?w@@ P o bl féﬁ’fﬁ@a”‘ )y 25 54g o Lo,
58(2:—1 g)l Eza\rr})lle a8 ( 33{(2},Py7r4=$;él}945H(Z3},m4tr9—44(isiqut si)x’géﬂrﬁegyl?] é 27:31 tr
| azol e al e W RO e

2. 08 é:¢ ngz(%ﬁ ﬁLc'r'j\i»\]% %ﬁfih 27‘9pgén4{1 |§ ) 4 2)03(1H, t,
J=7- 67Hz) , 88. 2139((11111 &1d d=7g,98H2) o 81§ﬂi(z1)H 8d, 5J(F(81 H9lh|Z)J 8. 50(1H
s), 8. 74(1H d, Fz), 14. 93(1H brs)

Exa
3-(3-Pyri dyF)2 5-1(@Hrﬂi=r(8 A% ebent 3 pidenyl F 51, 8, ‘aBtZr i azol e Grayish white

powder Example 17

5-(2~-Chloro-4-pyridyl)-3~(4-isobutoxy-3-nitrophenyl)
-1,2,4-triazole

Brown crystal

'"H-NMR (DMSO—-d ¢ §ppm:0. 97(3H, d, J=6. 48
Hz), 1. 01(3H, d, J=6. 48Hz), 2. 08(1H, m), 4. 0
4(2H, d, J=6. 48Hz), 7. 58(1H, d, J=9. 18Hz),
8. 01~8. 05(2H, m), 8. 31(1H, dd, J=9. 18, 2. 1
GI{Z), 8. 56~8. 58(2H, m)

Example 18
3-(2-Pyridyl)-5-(3-nitro-4-isobutoxyphenyl)-1,2,4-tr
iazole

Pale yellow powder

' H=NMR (DMSO-d ) 6ppm: 1. 01(6H, d, J=6. 76
Hz), 2. 08(1H, m), 4. 02(2H, d, J=6. 43Hz), 7. 5
4(2H, m), 8. 03(1H, t, J=7. 67Hz), 8. 19(1H, d,
J=7. 92Hz), 8. 31(1H, d, J=8. 91Hz), 8. 50(1H
, s), 8 7T4(1H, d, J=4. 62Hz), 14. 93(1H, brs)

Example 19
3-(3-Pyridyl)-5-(3-nitro-4-isobutoxyphenyl)-1,2,4-tr
iazole

Grayish white powder



08(1H, m, 4. 03(2H, d, J=6. 27Hz), 7. 5 7(2H n) 8. 32(1H dd J=1.

8. 91Hz), 8. 4 1(1H, d J=8. 08Hz), B. 54(1H, d, J=1. 98Hz), 8. 68(1H d

J=3. 79Hz), 9. 25(1H, d, J=2. 15H z) Ewaople 20

3-(2- Met hyl - 4- pyridyl)-5-(3-cyano- 4-i sobut oxyphenyl) -1,2,4-triazole Wite

powder ' HNWR (DMSO-d ) dppm 1. 04(6H, d, J=6. 76 Hz), 2. 11(1H m, 2.

57(3H, s), 4. 01(2H, d, J= 6. 60Hz), 7. 45(1H d, J=8. 58Hz)7. 79(1H, d,

é=5. 11Hz),' H—98MiR, (B S80 36( bH,S o, pdE8. 1 740 HzB H8.d33(1Hg s)6 08. 59( 1H,
J=5. 11Hgz)

3- (2- Met hyl H4Z g;rz dy@)&é1 8- iy & 4-OdhdKypienyd = 8. 227 B 21| aZol &

LT AR Y 00,997 okl 5 T
0, 32 31y By 94 By B 29, 8% ALY, 4, FLH g, 11D
8. 68(1H, d, J=3. T9Hz), 9. 25(1H, d, J=2. 15H
z)
Example 20
3-(2-Methyl-4-pyridyl)-5~(3-cyano-4-isobutoxyphenyl)
-1,2,4-triazole
- White powder
' H=NMR (DMSO-d ) 6ppm: 1. 04(6H, d, J=6. 76
Hz), 2. 11(1H, m), 2. 57(3H, s), 4. 01(2H, d, J=
6. 60Hz), 7. 45(1H, d, J=8. 68Hz2)7. 79(1H, d,
J=5. 11Hz), 7. 88(1H, s), 8. 30(1H, d, J=8. 74
Hz), 8. 33(1H, s), 8. 59(1H, d, J=5. 11Hz)

Example 21
3-(2-Methyl-4-pyridyl)-5-(3-nitro-4-methoxyphenyl)-1

;2,4-triazole

Yellowish white powder

* H=NMR (DMSO—-d ) dppm: 2. 5§7(3H, s), 4. 02(3

H, s), 7. 58(1H, d, J=9. 07Hz), 7. 80(1H, d, J=

5; 11Hz), 7. 88(1H, s), 8. 34(1H, dd, J=2. 31,

8. 91Hz), 8. 55(1H, d, J=2. 31Hz), 8. 60(1H, d

, J=5. 11Hz) '

Example 22
3-(2-Methyl-4-pyridyl)-5-(3-cyano-4~-cyclopropylmetho

xyphenyl)-1,2,4~-triazole



3-(2- Met hyl - 4- pyridyl)-5-(3-cyano-4-cycl opr opyl net ho
xyphenyl)-1,2,4-triazole 13 JULY 2006 - 21 Pale brown powder ' HEnpR Y 2006
(DVSO-d 6) dppm 0. 42(2H, m, 0. 65(2 H m, 1. 31(1H m, 2. 57(3H s),
4. 10(2H, d, J =7. 09Hz), 7. 44(1H,_d21J38. 60Hz), 7. 79(1H, d, J=5.
11Hz), 7. 88(1H, s), 8. 31(1H, d, J=9."70/Hz), 8. 33(1H, s), 8. 59(1H, d,
J=5. 11Hz) Exanple 23 3-(2-Cyano-4-pyridyl)-5-(2-nethyl-4-pyridyl)-1,2,4-t
riazole Pale yell ow powder HNWR (DVSO-d e) 8ppm 7. 81(1H, d, J=5. 61 Hz),
7. 90(1H, BylegbrgwplHowder J=0. 99, 5. 11 Hz), 8. 54(1H, s), 8. 66(1H d,
H=5. 11Hz), 8. 9 2(1H, d, H=5. 11Hz) Exanple 24
3- (2- Met hy! - B—p}rMd&y 1 (B 84 B eydnor 4 D4 met Hoxyheh¢2IH, m), 0. 6 5(2
. oxy) phenyl]-1,2,4-triazole Wite powder ' H NWR (DMSO-d e) appm 2. 57(3H,
s), 3. 78(3,Hn)s)1.53 242H, &), 2. DFAB W, 938.47480 ( 27H, d6(IH, d,
J=8. 74Hz), 7. 57(1H, d, J=8. 74Hz) , 7. 79(1H, d, J=4. 78Hz), 7. 88(1H,
s)., 8. 337 HOGS8dH 252.7 154 B8( 1HHzdl, 8.=FB(160 H)z)8.759¢19 (K Hd, 5.

11re) d, J=5. 11Hz), 7. 88(1H, s), 8. 31(1H, d, J=29.
07Hz), 8. 33(1H, s), 8. 59(1H, d, J=5. 11Hz)
Example 23
3—(2-Cyano—4-pyridyl)-5—(2—hethyl—4-pyridyl)-l,2,4—t
riazole

Pale yellow powder

'H-NMR (DMSO-d ¢ dppm:7. 81(1H, d, J=5. 61

Hz), 7. 90(1H, s), 8. 31(1H, dd, J=0. 99, 5. 11

Hz), 8. 54(1H, s), 8. 66(1H, d, H=5. 11Hz), 8. 9

2(1H, d, H=5. 11Hz) |

Example 24
3-(2—Methyl—4—pyridyl)-5—[3—cyano—4—(4-methoxybenzyl

oxy)phenyl]—l,2,4—triazole

White powder

' H—-NMR (DMSO~-d ) Sppm:2. 57(3H, s), 3. 78(3
H, s), 5. 29(2H, s), 7. 00(2H, d, J=8. T4Hz), 7.
46(2H, d, J=8. 74Hz), 7. 57(1H, d, J=8. 74Hz)
, 7. 79(1H, d, J=4. 78Hz), 7. 88(1H, s), 8. 33(1
H, dd, J=2. 15, 8. T4Hz), 8. 34(1H, s), 8. 59(1
H, d, 5. 11Hz)

Example 25
3-(2-Methyl-4-pyridyl)-5-(3-cyano-4-isopentyloxyphen

yl)-1,2,4-triazole



Exanmpl e 25 3-(2-Methyl - 4-pyridyl)-5-(3-cyano- 4- |sopentyloxyphen13 ULYzmm
yl)-1,2,4-triazole 13 JULY 2006 - 22 "Wite powder H NVR ( DVSO- d ﬂ dppm O
97( 6H, d J=6. 60 Hz), 1. 70(2H, m, 1. 84(1H m, 2. 57(3H, s), 4. 26(2H
t, J=6. 52Ft); 7. 48(1H, d, J=8. 58Ft )39 7. 79(1H, d, J=4. 78Hz), 7. 88(1lH,
s), 8. 32(1H dd, J=2. 31, 8. 58Hz), %3(1H s), 8. 59(1H d, J=4. 78Hz),
14. 80(1H, brs) Exanple 26

3- (2- Met hyl - 4- pyrldyl) 5- (3-cyano- 4- met hoxyphenyl )-1 ,2,4-triazole Brown
powder H-NMRl EWBQW eq) dppm 2. 57(3H, s), 4. 01(3 H s), 7. 47(1H, d,
J=5. 77Hz) 1H S 8. 59 d, J=5. 2 8Hz) Exanple

27 3-(2- ChIItB Byr(lﬂig’f$ﬂi—(¢ eﬁeﬁh}?lpn?m-p@rl & ) 61H2, 41, tF Fafol 6 ®al e brown
powder H-NI\/R(DIVBO- d 6) dppm 7. 80(1H, d, J=5. 28 Hz), 7. 89(1H s), 8.

02(1H, d, ¥bh), 11HZ)7 082 H, RLH1 S)8431§I9(i1d‘) ¢, 59.(342)s ) 84 64(1H d,
J=5. 1 1Hz) Exanpl e 28
26(2H,t, J=6. 52Hz), 7. 48(1H, d, J=8. 58Hz),
7. 7T9(1H, d, J=4. 78Hz), 7. 88(1H, s), 8. 32(1H
,dd, J=2, 31, 8. 58Hz), 8. 33(1H, s), 8. 59(1H

, d, J=4. 7T8Hz), 14. 80(1H, brs)

Example 26
3-(2-Methyl-4-pyridyl)-5-(3-cyano-4-methoxyphenyl)-1

,2,4-triazole

Brown powder

' H—NMR (DMSO-d ) éppm:2. 57(3H, s), 4. 01(3

H, s), 7. 47(1H, d, J=5. T7THz), 7. 88(1H, s), 8

35(2H, m), 8. 59(1H, d, J=5. 28Hz)

Example 27
3-(2-Chloro-4-pyridyl)-5-(2-methyl-4-pyridyl)-1,2,4-

triazole '

Pale brown powder

'"H-NMR (DMSO—-d ¢ Sppm:7. 80(1H, d, J=5. 28

Hz), 7. 89(1H, s), 8. 02(1H, d, J=5. 11Hz), 8. 0

5(1H, s), 8. 59(1H, d, J=5. 11Hz), 8. 64(1H, d,

J=5. 11Hz)

Example 28
3-(2-Methyl-4-pyridyl)-5-(3-cyano-4~propargyloxyphen

yl)-1,2,4-triazole

Pale brown powder



3-(2-Met hyl -4-pyridyl)-5-(3-cyano- 4- propar gyl oxyphen yl)-1,2,4- té §9I%
Pal e brown powder 13 JULY 2006 - 23 ' HNVR (DVBO-d e) 8ppm 2. ‘i@ 2044
3. 76(1 H, s), 5. 12(2H, d, J=1. 81Hz), 7. 52(1H, d, J= 8. 41Hz), 7.
79(1H, d, J=5. 61), 7.. 88(1H s), 8_ 2336(1H d, J=8. 25Hz), 8. 37(1H, s),
8. 60(1H, d, J=5. 1 1Hz) Exanple 29

3-(2-Met hyl - 4-pyridyl)-5-[ 3-cyano-4-{(<2-chl oroet hox
y>ethoxy)ethoxy)pheny|Elé 2,4-triazole white powder 1H NVR (DMSO-d o) 8ppm

2. 79(3H, s)H 6D M OH dny) &pamzmnm7asmwg% 8)., 776 (33(1H d,

js?zHglgf)s)H’ss)l’(]@(lﬂzdZ?iJ::g? 2)5%)1' 12)38% 5 %'( 1918i 8ci ngﬂZ) °

3-(2-1sobutylthio-4-pyridyl)-5-(3-nitro-4-isobutoxyp hen I)-1 2 4-triazol e
Yel | ow powd8r. @ t£1bzJd,17.0 (emla,, 3550 &1%Hz) 6 1), 979(1848(rr1H2 519(8.H m, 3.

socan & Tod6ChRy &y Jas 5 2‘%#3 820 BT (4o 35D 6 6 0g 1 Hare) 6.
53(1H s}, § S4B fq 45

Example 29
3-(2-Methyl~4-pyridyl)~5-[3-cyano-4-{(<2-chloroethox
y>ethoxy)ethoxy}phenyl]}-1,2,4-triazole

White powder

'H- NMR(DMSO—do)Gppm:Z.79(3H,sL 3. 59~3
. 72(8H, m), 3. 85(2H, m), 4. 40(2H, m), 7. 53(1H
,d, J=8. 91Hz), 8. 31(1H, d, J=5. 28Hz), 8. 38
(1H, dd, J=1. 98, 8. 91Hz), 8. 43(2H, brs), 8.
83(1H, d, J=6. 10Hz)

Example 30
3-(2-Isobutylthio-4-pyridyl)-5-(3-nitro-4-isobutoxyp
henyl)-1,2,4-triazole

Yellow powder

‘H-NMR (CDCL) Sppm: 1. 06(6H, d, J=6. 60Hz),
1. 08(6H, d, J=5. 61Hz), 1. 99(1H, m), 2. 1 9(1H
, m), 3. 14(2H, d, J=6. 7T6Hz), 3. 94(2H, d, J=6
. 43Hz), 7. 17(1H, d, J=8. 91Hz), 7. 60(1H, d,
J=4. 45Hz), 7. 85(1H, s), 8. 22(1H, dd, J=1. 9§
8, 8. T4Hz), 8. 53(1H, s), 8. 54(1H, d, J=5. 11

Hz)



Hz) 13 JULY 2006 - 24 Exanple 31 13 JULY 2006
3-(2-Met hyl - 4-pyridyl)-5-(3-cyano- 4- net hoxyet hoxyphe nyl)-1,2,4-T{riazole
Wi te powder 'H NWMR (CDC19) (5ppm 2. 65(3H, s), 3. 51(3H, s) $ . 87(2H t,
J=4. 70Hz), 4. 33(2H, t, J=4. 62H 1z), ZZ 16(1H d, J=8. 58Hz), 7. 82(1H,
brs), 7. 91(1H, s), 8. 28(1H, dd, J=2. 15, 8. 58%&) 8. 31(1H, s), 8.
56(1H, d, J=5. 28Hz) Exanple 32

3-(2-Met hyl - 4-pyridyl)-5-[ 3-cyano- 4- {( 2- met hoxyet hox

y) et hoxy) plierapiglel, 34 4-triazole Wite powder ( CD C 3. 66(2H, m, 3.
84(2H, m, 3. 96(2H, m, 4. 25( 2H, ™M, 7. OL(1H, d, J=8. 91Hz), 7. 78(1H,
d, J =5. 28Hz) 3-712-8ethpl-4)pysidyd(+h- (dadcysnR-43metdhoxysithoxy@he26( 1H, d,
J=2. 14Hz), 8. 63(1H, d, J=5. 11Hz) Exanple 33

3-(2- thhymyﬂrp&hn&hﬂﬁtﬁiqul@yano 4-{ (<2- et hoxyet ho.

xy>et hoxy) et hoxy) phenyl ] -1, 2, 4-triazole Wite powder 13 JULY 2006 - 25

H NVR ( DVBBhG-t®) meyisiar 2. 81(3H, s), 3. 23(3

'"H-NMR (CDCL) Sppm: 2. 65(3H, s), 3. 51(3H, s)
, 3. 87(2H,t, J=4. 7T0Hz), 4. 33(2H,t, J=4. 62H
z), 7. 16(1H, d, J=8. 58Hz), 7. 82(1H, brs), 7.
1(1H, s), 8. 28(1H, dd, J=2. 15, 8. 58Hz), 8.
31(1H, s), 8. 56(1H, d, J=5. 28Hz)
Example 32
3-(2-Methyl-4-pyridyl)-5-[3-cyano-4-{(2-methoxyethox
y)ethoxy}phenyl]-1,2,4-triazole

White powder

'"H-NMR (CDCL) §ppm: 2. 66(3H, s), 3. 42(3H, s)
, 3. 66(2H, m), 3. 84(2H, m), 3. 96(2H, m), 4. 2 5(
2H, m), 7. 01(1H, d, J=8. 91Hz), 7. 78(1H, d, J
=5. 28Hz2), 7. 89(1H, s), 8. 19(1H, dd, J=2. 31
, 8. T4Hz), 8. 26(1H,d, J=2. 14Hz), 8. 63(1H,

d, J=5. 11Hz)

Example 33
3-(2-Methyl-4-pyridyl)-5-{3-cyano-4-{(<2-methoxyetho
xy>ethoxy)ethoxy}phenyl]-1,2,4-triazole

White powder



s), 3. 43(2H, m, 3. 5 1-3. 57(4H, m, 3. 65(2 H m, 3. 84(
(2H ), 7. 53(1H, d, J =8. 91Hz), 8. 33(1H, d, J=6. 02Hz), lg?yéﬂimm d,
8. 91Hz), 8. 44(2H, s), 8. 84(1H d, J=6. 02Hz) Exanple 34
3-(2- Met hoxy-4-pyridyl)-5-(3-nitro-4- |§9butoxyphenyl )-1,2,4-triazole
Yel l ow crystal ' H NVR (DMBO-d e) dppni 17 01(6H, d, J=6. 76 Hz), 2. 08(1H,
M, 3. 92(3H, s), 4. 03(2H, d, J= 6. 43Hz), 7. 40(1H, s), 7. 55(1H, d, J=8.

H,
39
J=

74Hz) ., 7. 61(1H, d, J=5. 77Hz), 8. 30(1H, dd, J=2. 1 B, 8 75Hz), 8.
32(1H, d, J=f 1H Hz 88(1H, l e 35
S-E 2- Cyano- 4- pyr|§4?)-lg-b2§3%xyd4 )p??r deeh %‘82 ﬁ{féaHzo%é ?él f‘%&/%\r/\rgere
H- NVR (DVSQid 8)), dgpm4§ ZJH(erh)d(B J5h. ~93 . 85 75 é?}? 83 2%%}(12 dd, J=1.
65, 5. 11Hz), 8 40(2H, J=1."’98," 5. 36HzJ, iH d J= 65Hz), 8.
92(1H, dd, B51m)§53.5.8 41!&){ Ena)rpllle 3BI(2H, m . 53(1H, d, J
3-(2-Cyano-4-pyridyl)-5-[3-cyano-4-{(2- nethoxyethoxy
) et hoxyypheny 9 9_L12H42~i,r|8320 S 03 HuY,20066. B2Hz), 8. 3 9(1H,

d, J=8. 91Hz), 8. 44(2H, s), 8. 84(1H, d, J=6.

02Hz)

Example 34

3-(2-Methoxy-4-pyridyl)-5~(3-nitro-4-isobutoxyphenyl
y=-1,2,4~-triazole

Yellow crystal

' H-NMR (DMSO-d «) Sppm:1. 01(6H, d, J=6. 76
Hz), 2. 08(1H, m), 3. 92(3H, s), 4. 03(2H, d, J=
6. 43Hz), 7. 40(1H, s), 7. 55(1H, d, J=8. T4Hz)
, 7. 61(1H, d, J=5. 77Hz), 8. 30(1H, dd, J=2. 1
5, 8, 7T5Hz), 8. 32(1H, d, J=5. 11Hz), 8. 53(1H
,d, J=1. 98Hz), 14. 88(1H, brs)

Example 35
3-(2-Cyano-4-pyridyl)-5-(l-oxy-4-pyridyl)-1,2,4~tria

zole

Yellow powder

'H-NMR (DMSO—-d ) dppm:8. 01(2H, dd, J=1. 9

8, 5. 36Hz), 8. 29(1H, dd, J=1. 65, 5. 11Hz), 8

. 40(2H, dd, J=1. 98, 5. 36Hz), 8. 52(1H, d, J=

1. 65Hz), 8. 92(1H, dd, J=1. 65, 5. 11Hz)

Example 36
3-(2-Cyano-4-pyridyl)-5-{3~cyano-4-{(2-methoxyethoxy

ethoxy}phenyl}-1,2,4-triazole



Pal e yel | ow powder 'H NMR (CDC13) Sppm 3. 41(3H, s), 3. 60(2H, nh3 Uﬁ§200
79(2H, m, 3: 97(2H, m, 4. 35(2H, m, 7. 18( 1H, d, J=7. 24Hz), d_
28(3H, m, 8. 45(1 H s), 8 81(1 H d, J=5. 28Hz) Exanple 37
3-(2-Cyano-4-pyridyl)-5-(2-chloro-4-pypidyl)-1,2,4-t riazole Pale yellow
powder HNWVR (DMSO-d ) dppm 8. 02(1H, d, J=5, 11 Hz); 8. 08(1H, s), 8.
31(1H, dd, J=1. 65, 5. 11 Hz), 8. 55(1H, s), 8. 63(1H, d, J=5. 11Hz), 8. 9
4(1H, d, J=5.. 11Hz) Exanple 38

3- (2- CyanoPAalsy iedyliop. powsleghenyl - 4- pyridyl )-1,2,4-t riazole Pale yellow
powder ' HNWR (DMSO-d ) Sppm 7. 55(3 H nm, 7. 98(1 H, d, J=4. 95Hz), B.
17(2H, ), SH-8B(MFH(@D 03:) 4 pSh) .3 8.4 38(2H, @), B. B0 H, Wr4. 95H)
8. 93(1H, d, J=4. 95Hz) Exanple 39

5- (2- Cyano- 4-pyr T &4 3 18- @) pyd i d917( 2 1, amisidzoBé ( 2H Pmoduct i oh &of

ot hyl one cHifGr i e s Taddbd N bo b cb o= § sob b Fhi dhci 8 -NAck| de,  and
after 34.0 H,Ofs )t,r i8qt @'HT‘H? 313: ‘EIULY’) 20@% Hz) .

Example 37

3~(2-Cyano-4-pyridyl)-5~(2-chloro-4-pyridyl)-1,2,4-t
riazole
Pale yellow powder
1H—NMR(DMSO—da)6ppm:8.02(1H,d,J=5.11
Hz), 8. 08(1H, s), 8. 31(1H, dd, J=1.65, 5. 11
Hz), 8. 55(1H, s), 8. 63(1H, d, J=5. 11Hz), 8. 9
4(1H, d, J=5. 11Hz)
Example 38
3-(2-Cyano-4-pyridyl)-5-(2-phenyl-4-pyridyl)-1,2,4~t
riazole
Pale yellow powder
*H-NMR (DMSO-d ) dppm: 7. 55(3H, m), 7. 98(1
H, d, J=4. 95Hz), 8. 17(2H, m), 8. 36(1H, d, J=
4. 95Hz), 8. 58(2H, m), 8. 88(2H, d, J=4. 95Hz)
» 8. 93(1H, d, J=4. 95Hz2)
Example 39
5-(2-Cyano-4-pyridyl)-3-(4-pyridyl)-1,2,4-triazole
1) Production of isonicotinic acid
(N2-tert-butoxycarbonyl) hydrazide-l-oxide
585 ml of methylené chloride was added to 39.0 g of

isonicotinic acid N-oxide, and after 34.0 g of triethylamine



- 27 was further added thereto, the m xture was cool ed under arqggg 0

at nosphere to -15C. 33.5 g of ethyl chlorocarbonate in 117 m of fﬁyﬁg%e
chl ori de was added dropwi se to this mxture, which was stirred at a
tenperature from-P5 to -10C for one_ Ragur. Then 44.4 g of tert-butyl ester
of carbagzic acid in 117 m of nethyl ene chloride was added dropw se to
this mxture and it was allowed to slowy rise to roomtenperature while
it was stirred. The precipitated solid was filtered after 15 hours, washed
wi t h net hy werse fulitbeirdeddec d hémiedd Wk b & mal x braciwes puogl éd upidelrdaAgord g of
white crystal. 1HNVR(DVSO - d6) (5 ppm 1.42 ( 9H, s 7.82 ( 2H, d, J=7.09Hz
, 8. 33( 2H, admabphdiSHto) ~-19°02( 3BHS5SY of Gethi(l tH1®rod)arBoeditet ian117

of t -cyanoi soni cotinic acid hydrazi del 34 p-toluenesulfonic acid salt 22 8 ni
of di oxane Maofamekehylengthilar gie was adged alraprisedd thas)ixtumde af t er
13.1 g of trinmethylsilyl cyanide and 38.8 g of N, N-dinethyl carbanoyl

chl ori dewemd ifchumialsest added d4her dtemperatara frome~Rastst- rd°€dfandete ar gon
at nosphere at 60C for 5 hours. After the solvent was evaporated under
reduced - phe3dur eTheRed fedi gul e tiisoily égtiex efhgprrhageicea@hd in
subsequent |y washed with 1.5 M sodi um carbonate aqueous sqlutjon and a

sat ur at ed éﬁﬂi Ik od rghuteng andpPr ddeiAs 2ddag fESRHSEUT e &0d S MEXEICS he

magnesi um sul f at e was ﬂl ter ff,. the solvent was evaporated under

reduced pr@2&utd Vefhy O‘éﬁ%tetg‘?es Yadd€§ £8 fReM, berhekatese sy
D01 enes ! gl SR LARRNOE" 1 YitE, AOCECLADE! Sh oy AILADE ot Ve
15 hours, washed with methylene chloride, and dried with a
vacuum pump to yield 49.7 g of white cfystal.
1H-NMR(DMSO - d6)d ppm: 142 ( 9H,s ) , 7.82 ( 2H, d, J=7.09Hz )
,8.33 ( 2H,d, J=7.09Hz ) ,9.02 ( 1H,s) ,10.44 ( 1H,s)
2) Productionof2—cyanoisonicotinicacidhydrazide1}4
p~-toluenesulfonic acid salt
228mlofdioxanewasaddedto30.4gof thecrystalobtained

in 1), and after 13.1 g of trimethylsilyl cyanide and 38.8
gofN,N—dimethylcarbamoylchioridewerefurtheraddedthereto,
the mixture was stirred under argon atmosphere at 60°C for
5 hours. After the solvent was evaporated under reduced
pressure, the residue was dissolved in ethyl acetate and
subsequently washed with 1.5 M sodium carbonate aqueous

- solution and a saturated saline solution and dried over
magnesium sulfate.. After the magnesium sulfate was filtered
off, thesolvent was evaporated under reduced pressure. Ethyl
acetate was added to the residue, 68.5 g of p—toluenesulfonic
acidmonohydratewas added thereto, and themixturewas stirred

at room temperature for 22 hours. The precipitated crystal



13 JULY 2006 - 28 was filtered, washed with ethyl acetate, and qghggy\&mw a
vacuum punp to yield 40.3 g of white crystal 2). 1H - NVR(DVSO

2.28 ( 4.5H, s, 7.12 ( 3H, dd , J=7.92 & 0.66Hz , 7.48 ( 3H, dd, J=7.92
& 0.66Hz 8.10 ( 1H, dd, J=5.11 & 1.81kg) , 8.39 ( 1H, dd , J=1.81 & 0.33H
, 8.99 ( 1H, dd , J=5.11 & 0.33Hz 3) “Production of

5- (2-cyano- 4 pyridyl)-3-(4-pyridyl)-1,2,4-triazole 9.98 g of

4- cyanopyri di ne was dissolved in 250 m of nethanol, and after 7.7 7 g of

sodi um net wasi el versedddedheberiathoethyhacetatyy en\wdSrSéd Wi €H aafad@am
tenperature for one hour. Then 40.3 g of the crystal obtained in 2) was
added and phepnitot grieldwdd .Befd wfedifidre 24 yismals.2 )After the reaction
conpleted, the precipitated crystal was filtered, washed vvith nmet hanol , and

dried vvith \Lagggm t.o I 6 fxexyel o t I\/RDI\/SO-
dG d ppm 8 01 DMED ,dt{ 8%‘)!&&2%8%7%251{/ é) 7%g'y(s sgid df} ?:171%& (1 66Hz

) 8.53 ( 1I&06:ﬁHzJ 1766(881@ , AdHzJ87.8D & QIGGsz)d,, 8JFA( SYH &dd.,E321) & 8. 93 (
1H, dd, J=5.11 & 0.50Hz 4) Production of

5- ( 2- cyano- MBWI dy 893 (1111 pydi, A1) 81 & 083tz hz .89 (45Hn ddf JebHdn&l and 15
m of 1-met Eﬁ pyrrolidone were added to 3.0 g of the crystal obtained in
3), and t hd- Iﬁ ure was heated and stirred at 80C for 19 hours . The
crystal was filtered, subsequently washed with a m xture of ethanol and
1-met hyl - 2- pyrrd) i FFRAYZEION B et hanol , and dried with a vacuum punp to

ld 2.71 f yell I
yield 9 8— gnoow CI’¥-§Lt ?l (4-pyridyl)-1,2,4-triazole

9.98 g of 4-cyanopyridine was dissolved in 250 ml of
methanol, andafter7.77 gof sodiummethoxidewas added thereto,
themixturewas stirred at room temperature for one hour. Then
40.3 g of the crystal obtained in 2) was added and the mixture
was refluxed for 24 hours. After the reaction completed, the
precipitated crystal was filtered, washed with methanol, and
dried with a vacuum pump to yield 16.3 g of yellow crystal.
1H — NMR(DMSO - d6) & ppm: 8.01 ( 2H , dd, J=4.54 & 1.57Hz ) , 8.31
(11, dd , J=5.11 & 1.65Hz ) ,8.53 ( 1H, dd, J=1.65 & 0.50Hz ) , 8.80 (

2H,dd, J=4.54 & 1.57Hz ) ,8.93 ( 1H, dd, J=5.11 & 0.50Hz )

4) Production of

-(2-cyano-4-pyridyl)-3-(4-pyridyl)-1,2,4~-triazole
45 ml of ethanol and 15 ml of 1-methyl-2-pyrrolidone were
- added to 3.0 g of the crystal obtained in 3), and the mixture
was heated and stirred at 80°C for 19 hours. The crystal was
filtered, subsequently washed with a mixture of ethanol and
l-methyl-2-pyrrolidone (3:1) and ethancl, and dried with a

vacuum pump to yield 2.71 g of yellow crystal.



13 JULY 2006 - 29 5) Production of
5-(2-cyano-4-pyridyl)-3-(4-pyridyl)-1,2,4-triazole p-tol uenesul fBritd-Yat%4
salt 5 mM of ethanol and 30 mM of water were added to 2.48 g of the crystal
obtained in 4), and after 3.8 g of Q—?gl uenesul fonic acid nonohydrate was
further added thereto, the mxture waS’stirred at roomtenperature for 5
hours. The precipitated crystal was filtered, subsequently washed with a

.m xture of ethanol and water (1 : 6) , water and then ethanol, and dried
with a vacuum ponp PoogiietdoB. 6fg of white crystal. 1H - NVR(DMSO - dG 8
ppm 2.28 ( 3l , s, 7.12 ( 2H, dd , J=7.75 & 0.50Hz ) , 7.48 ( 2H, dd ,

J=7.75 & 0.50R+9ya8@3t«{pyiH dy Iddk 3 JE6-iy2r 8y 1) -654,) 4 -t Biddo e 2H, d,
J=G 11Hz) , 8.57 ( 1H, dd, J=1.65 & 0.66Hz) 8.96"-9.02 ( 3H,m) 6)
Pr oduct i on foftalvensswlchorgighpaidd st of ethanol and 17 nl of water were
added to 3.36 g of the crystal obtained in 5), and the m xture was stirred
at room tenper abumeé P&re8banphuand. 3A 8bl of i vatef wedé uaddedrbonat4s (0. 74 ¢
of sodium carbonate in 17 ml of water) was further added, and the m xture
was stirred &f ridemargifdarlataitainest in Hour andrefged 4 tatell crystal was
filtered, subsequently washed with water and ethanol, and dried wth a
vacuum pump-tte ienes vl fgqig fid pengbydsa tesigsolmat sr adgadet herst ow
crystal. Test Exanples Method for evaluating the effect of |owering serum:
uric the mixture was stirred at room temperature for 5 hours. The
precipitated crystal was filtered, subsequently washed with
a mixture of ethanol and water (1:6), water and then ethanol,

and dried with a vacuum pump to yield 3.5 g of white crystal.
1H — NMR(DMSO - d6)& ppm: 2.28 ( 3H,s ), 7.12 ( 2H, dd , J="7.75
& 0.50Hz ) , 7.48( 2H, dd, J=7.75 & 0.50Hz ) ,8.33 ( 1H, dd, J=5.12 &
1.65Hz ) ,8.45( 2H,d, J=6.11Hz ) ,8.57 ( 1H, dd, J=1.65 & 0.66Hz ) ,
8.96 ~902( 3H, m )
6) Production of the object cémpound
17 ml of ethanol and 17 ml of water were added to 3.36
g of the crystal obtained in 5), and the mixture was stirred
at room temperature for 30 minutes. A solution of sodium
carbonate (0.74 g of sodium carbonate in 17 ml of water) was
further added, and the mixture was stirred at room temperature
for 2 hours. The precipitated crystal was filtered,
subsequently washed with water and ethanol, and dried with
a vacuum pump to yield 1.89 g of the object compound as a pale
yellow crystal.
Test Examples -
‘Method for evaluating the effect of lowering serum uric

acid level in vivo



acid level in vivo 13 JULY 2006 - 30 Each of test conpound was suspended in
a 0.5% nethylcellulose (M) aqueous solution and adm ni stered or &l JYyLY 2606
seven-week-old male Wstar rats (4 rats per group) conpulsorily through a
feeding tube at a dose of 0.3 ng/5 n1/kg (1 ng/5 m/kg for Exanple 17 and
Conpound 44 of J. Medicinal Chenistty30(4975) as a control). The bl ood was
collected from the orbital sinus at 6 hours after adm nisteration of the
test conpound. Each bl ood sanple was allowed to clot for one hour and then

centrifuged at 200Rxgrf PesdOcHhpYLAS &QSOQE§EQn§SHU' alhesyric acid level
in the serumwas determned using a kit (Wako Pure em cals Industries,

Ltd.; phosa@ehymagung1@@5@@5&%@@@@@63%&%?%{& Qam&ﬁisteiea%rféphyei ¢ acid

| evel was cal culated by the f ow ng formula: Reduction rate o rumuric

acid level g éévéﬁ%é@ﬁ—é@ﬁuﬁih!lgi lma%iaé_ kﬁ‘t‘.ﬁ' (knrhhe g@%ugrb%g%i ving a test
ece

conmpound/ Aver age serumuric aci evel in the group i'ving '‘MC) x 100

262. 396 Exanp b 360038 ExanD| D 443 Boh Exann, & oa8 gy 0L e naPe L/RATP! €
(1 mg/5 ml/kg for Example 17 and Compound 44 of J. Medicinal
Chemistry, (1975) as acontrol). Thebloodwas collected from
theorbitalsinusat&Shoursafteradministerathmuofthetest
compound. Each blood sample was allowed to clot for one hour
and then centrifuged at 2000xg for 10 minutes to obtain serum.
The uric acid level in the serum was determiﬁed using a kit
(Wako Pure Chemicals Industries, Ltd.; phosphotungstic acid
method) and a reduction rate of serum uric acid level was
calculated by the following formuia:

Reduction rate of serum uric acid level

= (1-Average serumuric acid level in the group receiving

" a test compound/Average serum uric acid level in the group

receiving MC) x 100

[Table 1]
Reductionrateofserumuric’
acid level

Example 1 66.5%

Example 2 62.3%

Example 3 40.0%

Example 4 43.9%

Example 5 39.9%

"Example 6 40.6%

Example 7 42.7%

Example 8 32.5%



Exanpl e 640. 6% Exanpl e 742. 7% Exanpl e 832.5% 13 JULY 2006 - 31 - 3R Ro6
935. 7% Exanpl e 1041. 6% Exanpl e 1141. 6% Exanpl e 1251. 1% Exanpl e 1§§g.g§2
Exanpl e 1443. 0% Exanpl e 1541.. 2% Exanpl e 1636. 1% [ Tabl e 2] Reduction rate of
serum Exanmpl e 17uric acid |evel 40.6@65;anp|e 2067. 5% Exanpl e 2152. 9%
Exanpl e 2232. 6% Exanpl e 2341.1%)Exaﬁbp Z438. 3% Exanpl e 2547. 2% Exanpl e
2637. 9% Exanpl e 2732. 9% Exanpl e 2835. 3% Exanpl e .2940. 7% Exanpl e 3136. 5%

Example 9 35.7%
Example 10 41.6%
Example 11 41.6%
Example 12 51.1%
Example 13 46.8%
Example 14 43.0%
Example 15 - 41.2%
Example 16 36.1%
[Table 2]

Reduction rate of serum
uric acid level

Example 17 40.6%
Example 20 67.5%
Example 21 52.9%
Example 22 32.6%
Example 23 41.1%
Example 24 38.3%
Example 25 47.2%
Example 26 37.9%
Example 27 32.9%
Example 28 35.3%
Example 29 40.7%
Example 31 36.5%
Example 32 52.0%
Example 33 44.7%
Example 35 46.8%
Example 37 33.6%

Positive control
Japanese Patent Publication No. 49-46622 (Compound of

Example 3) -11.1%



Exanpl e 3252. 0% Exanpl e 3344. 7%)Exanple 3546. 8% Exanpl e 3733. 6%)P9§bENV 06
control Japanese Patent Publication No. 49-46622 (conpound of
-11.1% 13 JULY 2006 - 32 Japanese Patent Publication No. 50- 24315 (Cbnpound
of Example 2) 26.1% Japanese Patent Puplication No. 50-24315 (Conpound of
Exanple 1) -0.4%J. Medicinal Chenistri; 1975, Vol. 18, No. 9 (Conpound 44)
-7.7% 1, 2, 4- Trlazole conmpounds whi ch have a hi gh xanthi ne oxidase
i nhibiting activity and are useful as therapeutic agents for hyperuricem a
and gout due tdJadpgresse iRamdet Calsleidcatior Ny o390 43nedyeidnpdueld W ¢ acid
have been provided by selecting the conmpounds represented by the general
formula (BAyamgter2Zl)ng to the present invention. 13 JULY 20061 33 What is
claimed is: I. A1, 2, 4-triazole conpound represented by the foll ow ng
general fornul Fapdnedetratienet! Plibl(ibatvilvar éion B2 -Rprnes ¢ Compatindnsbst i t ut ed
pyridyl group or a pyridyl group substituted with a

Example 1) -0.4%

J. Medicinal Chemistry, 1975, Vol. 18, No. 9 (Compound

44) : | -7.7%

1,2,4-Triazole compounds which have a high xanthine
oxidase inhibiting activity and are useful as therapeutic
agents for hyperuricemia and gout due to hyperuricemia caused
by increased production of uric acid have been provided by
selecting the compounds represented by the general formula

(1) according to the present invention.



cyano, |ower alkyl, halogen, |ower alkoxy or |lower alkylthio group as a
substituent, R represents an unsubstituted or substituted pyrid P”@ﬁbﬂwﬁ
whi ch may be substituted with a hal ogen, cyano or phenyl group as a
substituent, a pyridine-N-oxide group arresponding to these pyridyl
groups, a phenyl group substituted with a cyano or nitro group or a phenyl
group substituted with, in addition to a cyano or nitro group as a
substith nt., F.su stituted or unsubstituted | ower al koxy group, an N-|ower
al kyl -p g@ﬂéﬁaﬂﬁe Youp, a lower alkylthio group, a phenylthio group, or a
| ower al kyl am no group, provided that R, is not either a phenyl group

subst i tlut ed Ailt B liagolsrrenmpand represgpted by dhpledlapingeengrp! demaila { Ut ed wit h
only one nitro group and provided that R, is not an unsubstituted pyridyl
group, a pyridyl group substituted with a |ower alkyl group or a

pyri di ne- N-oxi de group corresponding to these pyridyl groups in the case

t hat RZFCEenEBaM substituted pyridyl group, or a pyridyl group substituted
with a lower alkyl group, and R3 represents hydrogen or a | ower al kyl group
substituted with pival oyl oxy group and in each case R3 bonds to one of the
nitrogen atonms in th&k;l, 2, 4-triazole ring represented by the general
formula (1), or a Q¥,L te or a salt thereof. 2. The conpound according to
claim1l1, wherein R; I's\a substituted phenyl group having a cyano or nitro
group and a substié ‘ﬁﬁor unsubstituted | ower al koxy group as substituents,
or a hydrate org t eof . 13 JULY 2006 -34 3. The conmpound accordi ng
to claiml, wherein R is & subst{uted pyridyl group having a cyano or

| ower al kyl group as a substituent, or a hydrate or a salt thereof. 4. The

conmpound_accordi ng to claim2 which functions as an anti-gout agent. 5. The
conpoun¥bereiRuieatesents ap ypsubstitiadpy ridyh graupds apyridy! group-sHbssisuted withisi c

" apr oo ornent BRE ERS1 iRloclh EEE Bftpa br folr aftvifie 108 B & TR ch s i

hydr ogerepresérts &h Onsubstitited 02 Sabstitited ip?ﬂ&ﬂ'[ gi6us WhithGhay Ba&ibstiGitednwitiith noet her
of a corresponding aromatic nitrile wth a hydrazide of an aromatic

car boxyhalegeae Fypnopr phemyl greupsast »substitigni @ipyridine-N-oxidezroup corresponding thpound

repr eset%?edp)}??ﬁyf E'r%ugf,rhe}gt%lnyl group substituted with a cyano or nitro group or a phenyl group
substituted with, in addition to a cyano or nitro group as a substituent, a substituted or
unsubstituted lower alkoxy group, an N-lower alkyl-piperazino group, a lower alkylthio group,
a phenylthio group, or a lower alkylamino group, provided that R; is not either a phenyl group
substituted with only one cyano group or a phenyl group substituted with only one nitro group
and provided that R, is not an unsubstituted pyridyl group, a pyridyl group substituted with a
lower alkyl group or a pyridine-N-oxide group corresponding to these pyridyl groups in the
case that R; is an unsubstituted pyridyl group, or a pyridyl group substituted with a lower alkyl
group, and R; represents hydrogen or a lower alkyl group substituted with pivaloyloxy group
and in each case R3 bonds to one of the nitrogen atoms in the 1, 2, 4-triazole ring represented

by the general formula (1), or a hydrate or a salt thereof.

2. The compound according to claim 1, wherein R, is a substituted phenyl group having
a cyano or nitro group and a substituted or unsubstituted lower alkoxy group as substituents,

or a hydrate or a salt thereof.



formula (1) according to claiml in which R3is a |ower alkyl group
substituted with pival oyl oxy group, wherein the process conpri sds Whd %’pfép
of reacting a conpound represented by the general formula (1) in which R3
i's hydrogen with a hal ogenated | ower _ s kyl ester of pivalic acid.

3. The compound according to claim 1, wherein R; is a substituted pyridyl group having

a cyano or lower alkyl group as a substituent, or a hydrate or a salt thereof.

4. The compound according to claim 2 which functions as an anti-gout agent.
5. The compound according to claim 2 which functions as an anti-hyperuricemic agent.
6. A process for production of a 1, 2, 4-triazole compound represented by the general

formula (1) according to claim 1 in which R is hydrogen, wherein the process comprises the
step of reacting an iminoether of a corresponding aromatic nitrile with a hydrazide of an

aromatic carboxylic acid.

7. _A process for production of a 1, 2, 4-triazole compound represented by the general
formula (1) according to claim 1 in which Rz is a lower alkyl group substituted with
pivaloyloxy group, wherein the process comprises the step of reacting a compound
represented by the general formula (1) in which Rj is hydrogen with a halogenated lower

alkyl ester of pivalic acid.



