; €3eL4R6TLr pi BACKGROUND OF THE | NVENTION Field of the Tnvention The
present invention relates to a novel 1, 2, 4-triazole conpound which may be
substituted at 1, 2 or 4 position with a substituted al kyl group and has

aromatic rings at 3 and 5 positions,_a;hydrate or a salt thereof, a S
for production thereof, and a ther apeu-tLi c agent for gout andﬂ%ﬁ“&\%ﬁw
conprising one of these substances as an active ingredient.
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various drug therapies for each period when attack of gout is predicted to
occur (presynptomatic period), when attack of gout occurs, or when attack
of .gout subsides. That i%@C%GBQQNPiQE THEr BWVENEBI@Nnducted in the
presynptonmatic_period by adm pistering colchicines as well as controlling
dai ly Iivi$&F%ﬂv??oﬁ%%n¥?V%%Eh°%n attack occurs, drug therapy using

- st i dal t idal,antijnfl t ts i il duct ed.
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drugs, which exhibit a uri C ect, such as probenecid and

benzbr omargiie; ¢ {5108 £ a Wi tebi Bisk 1R ONa Bobkks A Sho St &%

sul fi npyrazone, those which inprove acidurea conditions, such as citrates,
xant hi ne oxieheser | Htidiat ehervpealicndgdnt furogeati andofiypeter heémia such as
allopurinol. Colchicine is said to be able to prevent about 90~of :

at t ackst hranmgr i st didrieng fchhepeashlss tamc ghagoayt astsvef ihgrédiettes. such
as neutrophil if admnistration thereof has been conpleted within a few
hours before the attack. Since colchicine has various adverse effects,
however, the use thereof is limted to the mnimumand it is therefore

di fficult Resayirtiomddd nilke drelatedcd®t di ngly, drug therapies are mainly

adopted7 but O%ﬁ% 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
aretreatédbyjnmrovinélivingenvironmentandadministering
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



all ppurinol is available for the treatnment of disease caused by increased
production of uric acid, and a netabolite of allopurinol, oxypurinol, tends
to be accunul ated and may cause cal cul usformati on. Furthernore,thisdrug.
hasbeen reported to induce adverse evegts such as rash, a decreased renal
function and hepatitis, and is not easy to adm nister. Exanplesof conpounds
havi ng xant hi ne oxi daseinhibiting activity that can be used for treating
gout caused by increased production of uric acid and are effective for

hyper uri cegiadandegoot ifpeove hiipéruliicestalbavenibaenimiessevédas i s J. - 3
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whi ch di scl ose sone 1, 3,5-substituted or 3,5-substituted 1,2,4-triazole
conmpounds. isurarsad Gry THREUdedERNTCONtEpper G v ac hdmbyt inansaedely
hyperuricem a tend to spread even anong young people in Japan due to
changes i nPredestipea gﬁdurh@ 3¢i@ inaade 9l bwadﬁgg bbedertieswi t h
only by QU|dance ai m ng i nprovenent of lifesty . However, conpounds
havi ng” i np¥étBdd éPﬂFcaWPlFBreﬁhégétdFsBﬁé@@S&FécdefPCFchPCFoaébtaln and
devel opnent of novel therapeutic agents has nade little progress by now. An
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allopurinol. Colchicine is said to be able to prevent about
90%ofattacksthroughinhibitingchemqtaxisandphagocytosis
of leukocytes. such as neutrophil if administration thereof
has beencompletedwithin a few hours before theattack. Since
colchicine has various adverse effects, however, the use
thereofislimitedtothemiﬁimumand:U:isthereforedifficult
to timely administer it.

Accordingly, drug therapies aremainly adopted, but only
allopﬁrinol 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 drug has been reported
to induce adverée events such as rash, a decreased renal
function and hepatitis, and is not easy to administer.

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

and gout due to hyperuricemia have been described in J.



~_ 4 _ which may be substituted at |, 2 or 4 posit ion with a substituted
al kyl group and has substituted aromatic rings at 3 and 5 positions, a
hydrate or a salt thereof. The second i'nvention of the present invention
relates to a process for production of a 1,2,4-triazole conpound
represented by the above described générél formula ( 1) in which R3is
hydr ogen, characterized in that the process conprises the step of reacting
an i mnoether of a corresponding aromatic nitrile with a hydrazide of an
aromati ¢ caeddxiniad adiethisthe,t hiord i weant i18n ®b.t be Ppesees-bomention
relates to a process for production of a 1,2,4-triazole conpound
repr esent edabunese povgst dagslridad ggenet 944960l anf dapandesavriatenB3 is a
| ower al kyl group substituted with a pival oyl oxy group, characterized in
t hat the prabadsacdepr Nees She4stlep ehickactisedoaeceppeund represented by
the general fornmula (1) in which R3 is hydrogen with a hal ogenated | ower
al kyl estei,8f, Speublsitd tatied. othé ,Fesublstitueeti dn2¢fi-theaprésent i nvention
relates to a therapeutic agent conprising a conpound represented by the
above descrepmpdugdseral formula ( 1 ) or a hydrate or a salt thereof as an
active ingredient. Under the circunstances that only one xanthi ne oxi dase
inhibitor is coomercially available; the present inventors ained at
creating a conmpound having inhibitory activity against xanthine oxidase on
hyperuri ceni a and,. gout dues‘t’%wh%%e?%r?%%np&vm i s caused by increased
production of uric aci d researches fo uskgqoon

d nd - [
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above descri ener a or mu be descri bed. In the above

descri bed ggnend) g PAANEE aiRA NGRS BEEAbSemBntBFUbStd iR PYbvdyergr oup or
a substituted pyridyl group having a cyano, |ower alkyl,. hal ogen, | ower

al koxy or Ltempbuabkyhbbiaggiapposedaestisbicyucnt. tRéseediesants ane
unsubstituted or substituted pyridyl group which nmay be substituted with a
hal ogen, cyafiéionlphenbhtainapddevelcpiens-af oxiefet hevapeebie egpdinding to
these pyridyl groups,, a_phenyl group substituted with a cyano or vitro
group or ahpRempteglalpleubsPorgsedbi PAW-in addition to a cyano or vitro

group, a substituted or unsubstituted | ower al kox roup, .an N-|ower
al kyl - pi per azi fdn GRBIRSE 2T Bhe Prasentt hPSeBFbﬁﬁ,l%tgh%ﬁgY%‘ﬁ?@ BPH\éVE, or a

| | kyl api , i ded that Rl i . titut id

o oup, " by PedrtEiaapIeLsarPPda Bieh BaPoferiBhrgRoLR, Corcaty’
A e N oxi .' | ; .

Phat ‘R s B89 Re ERELERIRG R Sl 55 S Mg P Y BB e (ivea

with a |ovgyoabliyh c8h9YRndgdtt 860 L6815 UBI¥edd% b aused by 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 genéral fofmula (1):

[Chemical 2]

Ry
NN
Hi/chi)\ Rz

(1)



- 6 or a lower alkyl group substituted with pival oyl oxy group and in each
case R3 bonds to one of the nitrogen atons in the 1, 2 , 4-triazole ring
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 oné 8f "t hem are preferably substituted
with a cyano group or hal ogen, 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 subghituied, Be supsubsutbytad] | 0wars pbkaxyoardum 4 bupstheutad
substituted piperazino group, a substituted am no group, etc . , but it

nust be sulskiyllugedup khdehtbesubscyanoedr anbhavigr piipgsThe soapdubds of
the present invention having these conmbinations of substituent groups have
exhi bi t ed pobiighoxant hi hgdeatdase anbabttthgracfivity which cannot have
been attained by conventional conpounds in an in vivo xanthine oxidase
i nhi bi ting testThanse¢dns irheerpriesentt itieepresentiataveotpbst edlahespr esent
invention. 1,2, 4-triazole conpounds as basic structure of the present
i nvention tockugeotkesf fbkopraducsdanref(A)l,2¢sytriandleCrompaandll of
these are referred to as 1,2,4-triazole and represented by the general
fornul a (1yepresepteddy tiohahpraldescribed gaper R-fapmala (1)shhpieh)
[Chemical 4] H3 NNN Wilsoner (C [Chemical 5] N-N R~ N R2 .
R; is hydrogen, characterized 1n that the process comprises
the step 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 above described 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



| R3 The process for production of the conpound of the present invention is
based on a reaction between an imnoether of a corresponding aromatic
nitrile with a hydrazi de of an aromatic carboxylic acid. That is, the
process is characterized by reacting an:im noether represented by the
correspondi ng general fornula ( 2 ) : CN wi th a hydrazi de represented by
the general formula ( 3 ) : R2ZCONHNH2 or reacting an i m noether represented
by the corresponding general fornula (4): R2ZCN with a hydrazide represented
by the gené?CHltmeﬁ?ﬁngr@S@B):ChRﬁmN—img bmi hdet hrerisi {z celsé ebmpofindg 441 no

acid ) produced by reacting an aromatic nitrite with an al cohol under basic
condi ti on Wherad ¥ 1l anste may be, for exanple, sodium nethoxide or

sodi um et hoxi de or alternatively with an al cohol such as nethanol or

et hanol under a®SdAcresndttitdhe auesrntudoyensorh bavescomplbieced asuter
acidic conggiuﬁgacan be separated and im noethers produced under basic
condi tion SR mentiongd ingentiande conpound or may be separat ed
after converted to a salt. Exanples of the solvents usable in the
production process of the present conpounds include aqueous sol vent such as

th I d , { |, i f d._ Th ti d
2t room t enper AP LR Ravanden o HE Erriheekl mEo WeATG In o

i int of ' d elininati f. wat in the reactiqn. In th
Case that et hangr STRogeeh Aot PastalR NV eRbid ibina i ehe a0 ng

poi nt ( abQulsB89%ey.are preferred, and refluxing condition was adopted in
t he production exanples of the present application. Reaction tinme can be

set freely depepdiBg QN 1t,NenEegELLES LERRE! ALYE ASsd -%cﬁg,einfer!iﬁ! s
within the range so that side reactions or production of deconposition

subst ances foayuba guppmaddede desichapbedse that a | ower al kyl group
substituted with a pivaloyloxy group is introduced in the conpound of the
present inventidn, thheabewet desicriabedegenaral t Bskmclor R NGep@edents
conventi onal dehydrohal ogenati on reaction, and is preferably conducted in
t he presenéd Wisubslehywerhaysddyatdronmgen ssbesh issted pykidmh googani ¢
. bases and al kali zing agents. The reaction can sufficiently proceed at room
t enper at ur BRYARIcAF IR oARaed likyla. Balogan, HeweXaidtebiorhowRri ncl udes

dinethylforﬂg 'gg.ghereinafter abpreyi ated as DNE). %Exanples] The
conpounds & gb d8cBrBHPpRBCcBsEUREESFHPRY  t it FEPFESERTS i@vention and a
test metho ' Lrmng effectiveness. of .the conpounds, and results of
t he test mﬁp%ggsggghksgl8258PPE§6%H§?§ gﬁé&???cﬁf?ggbvﬁﬁBQ BfYe Snples.
These examplfsy ¢t §ELASGYtnNQRYEbge OB} nBOb PERERPE! fHEEpT 0L |1 m ting the
present | nvention. _
pyridine-N-oxide group corresponding tothese pyridyl groups,
a phenyl group substituted with a cyano or nitro grbup or a
phenyl group substituted with, in 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; represenfs hydrogen



D net hyl sulfoxide is hereinafter abbreviated as DMSO in the foll ow ng
exanpl es. Exanple 1 3-(4-1sobutoxy-3-nitrophenyl)-5-(2-nethyl-4-pyridyl)
-1,2,4-triazole 1) Production of 4-isobutoxy-3-nitrobenzonitrile 19.5 g of
4-chloro-3-nitrobenzonitrile was dissolved in 200 M of DWF, and after 16.0
g of 2-methyl -1-propanol; 30 g of potassium carbonate and 7.1g of potassium
i odi de were added thereto, the m xture was heated and stirred at 80C fox
24. hours. Water was added to the reaction m xture, which was then extracted
with ethyl oxcetlawer Fhkykidndumeebatetiihpdwitds puaahegloky yrowatubat ed
saline solution and dried over magnesium sul fate. After the nagnesi um
sul f at e wadnf ercdr edsef R; bohgento wase evhpohat milt xogken - o eth ptlessur e and
the residue was subjected to silica gel colum chronatography. Hexane-et hyl
acetate ( 102,%4~friagodseding rapraamittecibhy the Penprdl thvemuijaedt ) conpound

was obtained as_a pale yellow crystal. ' H NVR(CDCl s)8ppm 1. 07(6H d,
J=6. 76Hz), 2. Inthecasg matrhotrethmp@ﬁtlauemfs aul3@and 5 pogdtiensd, J=8.
Ol Hz), 7. 81(1H, dd, J=8. 91, 2. 1 5Hz), 8. 14(1H, d, J=2. I5Hz) 2) 1.54 g

of. the cr9§t5heo%?%Pﬂ%Hd %fJSh%wEFQﬁ%ﬂiﬂ%ﬂﬁfmtﬁOQOCﬁWP6ﬂSﬁePM§h6Pneand

St rred at TEBGRY  ShpLT I T G de PRSP GOre AR FUDSS RHGRE VEtB6 g of
el uxed £ 8 cianRoar et APF iR EEBR A ERE Sres. Chat vEnF %ﬁ%ﬁeapor at ed
under red“%ﬁ?ﬁ?%@ﬁéﬁ‘cg AN a"fﬁf@r ‘Qg 1%%@695;5 é}ﬁr gﬂ:gg{ £ AHi n

extracted acet ate, over

magnesi um éybﬁgtr@am Ehbé@i@ét@&fwﬁ}hs &%é’@f‘éut‘!@& o%V@HQﬁQEES?tHBQ&r
reduced préssu Chl orof orm was added to the thus obtained residue and

stirred at1sRemallKoRe’ fidle, tRio€tRe PP HIsubEIE tRitRE i p et 04K 5P Bupps
filtered, washed with chloroformand dried with a vacuum punp to yield 1

.50 g of t&aeswibeltucedomin axompGokocl gssupatdeanist, be shBBRICOMED d e)
c~ppm 1. 01(6H, d, J=6. 60 Hz), 1. 997-2. 15(1H, m), 2. 57(3H s), 4.
03(2H.d, Jwbth4gHeher7a &penel od, njtsgo @rewzp, 7. 80 (1H, d, J=5. 1 1Hz), 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, Th%zqomﬂwn%(qﬂﬂ thyg @@eﬁﬁiﬁe invention having these

o Lo SR SRR SR Sy Sl S D
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reaction nix{uf ge 4y SO F8nt Lof PP RIS U F 5{‘ :?ffoFo &anthine
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}
R

N—N

R’/Q\N% Hz



- 11 g of 1-brono-2-nethylpropane and 11 . 76 g of potassium carbonate
were added thereto, the m xture was heated and stirred at 80C for 8 hours .
Water was added to the reaction m xture, which was then extracted with
ethyl acetate. The ethyl acetate |ayer was washed with a saturated saline
solution and dried over nagnesiun1surfgt€. After the magnesi um sul fate was
filtered off, the solvent was evaporated under reduced pressure and the
resi duewas subjected to silica gel colum chronat ography. Hexane- et hyl
acetate ( Ssomér)(mgs used as an eluent to yield 21 . 75 g of a pale yellow
- powder. "H NVR(CDC13)appm 1. 09(6H, d, J=6. 76Hz), 2 13~-2. 28(1H, nm, 3.
91(2H, d, Jjebemd3H2) 417. 04(1, d, J=8. 74Hz), 7. 7?"-7.86(2H, m 2)
Producti on of the obj ect compound Sodi um net hoxide in a catalytic. amunt (
0. 08 g) was added to m of a methanol solution containing 0.50 g of
t he powder obtained i }% , and the m xture was stirred at room
t enperature overni ght %g;nicotinic aci d hydrazi de was added to the
reaction m xture, hAvag,t hen refl uxed overnight. The precipitated solid
was filtered and recrystalllzed frommethanol, to yield 0.14 g of the title
conpound as a colorless powder. ' H NWR (DNBC>d s) ~ppm 1. 03(6H, d, J=6.
77 Hz), 2.Iesmer 1801H, 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. 297-8. 34(2H, m, 8. 73(2H d
d, J=4. 45]C em65ﬂ2)5] - 12 The fol I owi ng conpounds were prepared
accordlng to procedures simlar to those in Exanples 1 and 2. Exanple 3
3-[ 3- Cyano- 4- ~( 2- nethmxu)ethoxynethyl}oxyphenyl) 5
2- et hyl - 4- pyrldy 2)435rLazole Pal e brown powder ' H NMR (DMSO-d a)
~ppm: 2. 5 7(3H 2(3 H s), 3. 47-~-3. 5 1(2H m, 3. 8 0-r3. 8
3(2H, m, 5 '

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

That is, the process is characterized by reacting an
iminoether represented by the corresponding general formula
(2): R;CN 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(estersofaniminoacid)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 aicohol 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



52(2H, s), 7. 53(1H, d, J=9. OSHz), 7. 79(1H, d, J=4. 95Hz), 7. 88(1lH, s),
8. 308. 35(2H, m 8. 60(1H, d, J=4. 95Hz) Exanple 4
3-[4-(4-Met hyl - 1- pi perazi no) - 3-ni trophenyl]-5-(2-net .
hyl -4-pyridyl)-1,2,4-triazole YeIIoth%MQpr " HNWR (CDCL s) ~ppm 2.
39(3H, s), 2. 6272. 6 6(?H, m, 3. 1 943. 2 3(44H m, 7. 2 0( 1 H d, J=8.
74Hz), 7. 81(1H, d, J=5. IIHz), 7. 91(1H, s), 8 X 5(1H, dd, J=8. 74, 1.
98Hz), 8. 48(1H, d, J= 1. 98Hz), 8. 63(1H  d, J=5. 1 1Hz) Example 5
3- (4- | sobutygl anfnee Seompowpdery IMaysbe2saphbyted- pftér ddnvertad-tg kazol e
Orange powder -1~ ' HNWR (DVMVSO-d e) dppm: 0. 9 8(6H, d, J=6. 5 9 Hz),
1. 94-r2. Ga&ltHd, m, 2. 56(1H, s), 3. 177-3. 32(2H, m, 7. 28(1H, d, J=9.
40Hz), 7. 77~-7. 8 7(2H, m, 8. 17(1H, dd, J=9. 40, 1. 98Hz), 8. 4 3---8.
58(2H, m, 8. BEfamplds af-the edliwpnEsamHleléin the production process
5-(2-N@thy|-4-gyridyI)-3-(3-nitro-4-pheny|thiophenyl -1,2,4-triazol e Yell ow
powder of the present compounds include aqueous solvent such as

methanol and ethanol, andmethanol is preferred. Thereaction

canproceed at roomtemperature, but preferably it is conducted

under heating in a viewpoint of reaction rate and elimination

of water in the reaction. 1In 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

timecanluesetfreelydepéndinguponthefeactiontemperature

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 inthe compoundof 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
reaction can sufficielntly '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




' HNWR (DMSO-d a) ~ppm 2. 56(3H, s), 7. 03(1 H d, J=8. 58Hz), 7. 577.
87(71-1, m), 8. 20(1H d, J=8. 58Hz), 8. 61(1H, d,, J=5. |2Hz), 8. 88 (1H
s), 15. 04(1H, s) Exanple 7 '
3-(4-1sobutylthio-3-nitrophenyl)-5-(2-nethyl-4-pyrid yl)-1,2,4-triazole
Yel | ow powder ' H NVR (DMSO-d 0) ~ppm “17 07(6H, d,. J=6. 60 Hz), 1. 91"-1.
96(1H, m, 2, 57(3H, s), 3. 03(2H d, J=6. 76Hz), 7. 80"-7. 89(3H, m, 8.
33(1H, dd, J=8,. 41) 1. 98Hz), 8. 61(1H, d, J=5. 1 2Hz) 8. 84(1lH, d, J=1
98Hz) Exanpked@sbribelkemoyle 4ppyrifdyhlly- 63- walyr of4ephopyekhi onré sy |
oxyphenyl)-1,2,4-triazole Pale yell ow powder - 14 " HNWR (DVSO-d a)
dppm 2. 5eX@fples) disclesed? Howeyery. sBohld hdtSHe obnstrudd- £fér 88(3H,
m, 8 33(1H, dd, J=8. 91, 2. |SHz), 8. 53*-8. 61(2H m), 14. 92(1H, s)
Exanpl e 9 bif2tieghyhed ppesiedy! inSefdioat hyl t hi omet hyl oxy- 3-n
trophenyl)-1,2,4-triazole

Dimethyl sulfoxide is hereinafter abbreviated as DMSO

in the following examples.
Example 1
3-(4—Isobutoxy—B—nitrophenyl)-5-(2—methyl-4-pyridyl)
~-1,2,4-triazole |
1) Production of 4—isobutoxy—B—nitrobenéonitrile
19.5 g of 4-chloro~-3~nitrobenzonitrile was dissolved in
200 ml 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 evapbrated 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(CDC1 +)6ppm: 1. 07(6H, d, J=6. T6Hz),
2. 11~2. 25(1H, m), 3. 94(2H, d, J=6. 43Hz), T
15(1H, d, J=8. 91Hz), 7. 81(1H, dd, J=8. 91,
2. 15Hz), 8. 14(1H, d, J=2. 15Hz) |
2) 1.54 g-of the crystal obtained in 1) was disso;ved

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



.~ Yell ow powder ' H-NWVR (DMSO-d a) dppm 2. 22(3H, s), 2. 57(3 H, s), 5.
58(2H, s), 7. 65*-7. 89(3H m, 8. 3 1(1 H dd, J=8. 41, 1. 65Hz), 8.
547-8. 61(2H, m, 1 4. 94(1H, s) Exanple 10

3- (4-nenzyl oxymet hyl oxy- 3-ni trophenyl )-5-(2- et hyl -4

-pyridyl)-1,2 4-triazole Pale yel | ow pbfhder ' HNMR (CDCI's) ~ppm 2. 68(3H,
s), 4. 79(2H, s) 5. 48(2H, s), 7. 30---7. 38(5H, m, 7. 52(1H, d, J=8.
9.0Hz), 7. 79(1H, d, J=5. 44Hz), 7. 90(1H s), 8. 24(1H, dd, J=8. 90, 2.

| 4Hz) , 8. Yhslibided therdidhizdhe Rixartiiadlstdrped MtHEdoft@ipletathire
5-(2- Met hyl - 4- pyri dyl )-3-[é-n| tro-4-(2-tetrahydropyr

anyl met hyl hoxaeprhemddr hthobphdraz doe Baheuyel.! ow, pevgless -. z 5 ' H NWR
(DMBO-d e) appm 1.  35-rl. 8.1(6H, n), 2 5 7(3H, s), 3. 434. 2 6(4H m, 7.

58( 1 H d-m&Eh¥li¥oidlotini@0attld HydZa4id62Ab&s .then &¥dEd a®d 8he30( 1H,
dd, J=8. 91, 1. 82), 8. 53(1H, d, J= 1. 82Hz), 8 60(1H d, J=4. 62Hz)

Exanpl e 12nmGxtarey ane- fefluixdd Fod- (14- hyurdyl )ALt &y 4elha i veadeidn Production
of nethyl isonicotinate N-oxide 13.9 g of .isonicotinic acid N oxi de was
added to 2e®mplleted, solvent was evaporated under reduced pressure and
| water was added to the residue, which was extracted with ethyl'
acetate, 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 filflered, washed with chloroform and

dried with a vacuum pump to yield 1.50 g of the object compound

as a colorless powder.

' H—NMR (DMSO~d «) Sppm: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, andafter 20.0gof potassiumcyanidewas addedthereto,

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

reaction mixture was cooled to room temperature and after 81.6



of methylene chloride, 29.7 g of

1- et hoxycar bonyl - 2- et hoxy- 1, 2- di hydr ogui nol i ne was further added thereto,
and the m xture was stirred under argon atnosphere at room tenperature for
one hour . 3 2 .1 g of nethanol was gd?zd to this m xture, which was
stirred at roomtenperature for 17 hou - After the solvent was evaporat ed
under reduced pressure, the residue was subjected to silica gel colum
chromat ogr aphy. Chl orof ormracetone (3:1) was used as an eluent to yield

11. 1g of a 9aif 1 ebpomder ~met by NYROEBEe B dnme (ﬁof_%(&lsl,sﬁz}ncza&bo%&(t?e:l4 d,
J=7. 25Hz), 8. 22(2H, J=7. 25Hz) 2) Production of methyl

2- cyanoi soniexet added therety ot hehei xctrurss alaquLEa?déthntlnstlﬂrﬂ@é adige@ ved in
170 m of acetonitrile, 14.6 g of triethylamne and 21.5 g of

tri met hyl sifioy1 fikenre. witad eided & didedtn thedr thet o et wes, kefilcixed
under argon atnosphere for 16 hours . After the solvent was evaporated
under redu®é§ fﬁ‘r%@&'ﬁbactﬁéwrléi@l ey hWacesabg ectie ¢tthsl btehagellayelrum

chr omat ogrwp Chl orof ormacetone ( 95 : 5 ) was used as an el uent
to yield 8 35454!&5118# !ell‘pfal 8 %W?é@\ﬁﬁ@vﬁi@lme $eINNR@Dpend dipred ovedl( 3H,
s), 8. 08(1H,_.d, .,J=5 gHz% 24(1H, s 8., 90(1H, d, J=5. 45 Hz) 3)
Product i onmeJ“ES&yé{h%?Js PtCot iAfiteathy ’ﬁ“%ﬂﬂ%ﬁz‘r‘ﬂ‘é%lféﬂeg@ﬁ fid&egedst al

fﬂ? ?LQEda'd g8 R %‘fggﬁalx‘?ﬁ “eandiain it e Pratbi s ehtsphor e

2
chl or of Sfﬁq%&gﬁaéﬁef?ﬁs ?’%e“—'%?sﬁ%‘?%’ SRR Y4 uR) sh‘%%‘n‘é?sg%{aﬁéiﬁé‘?at ure
fox one holiexafBecRhosiiduaidy s 2%@'4 % Blsl%;f’éfge gf 454 chloroform

and dried with a vacuum punp t a pa OW powder .

H NVR( DVBOgdo€) appile $ellow( bhd@ku 8. 0 5( 1 Hd J 5. | 2Hz), 8. 31(1H
s), 8. 90(1H, d, J=5 |2Hz), 1. 23(1H s) 4) Production of the object

conpound Zlﬁ_ngR @qulq @i edy i ny 40, h ol, 0.83
g of sodi um et hoxi ge was 32 t er eto QZEI%Ht/hgi m"&t u?e V\gés |f(ragd at

room t enper aflud e- or Zo&é thurm) Tigen 311.(15Hy af, the 6rydt alH Ql:)t,armed in3)
was added a(fﬁ theé? qux d for 37 hours After the reaction
conpl et ed, é ? pt t‘a ed s@l £ il { ér éd, 8B Rk >wmh net hanol  and

dried vvlth a vacuum punp to vyiel d 3 66 g of the object compound as a yellow
powder . .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
obtained inl), and the mixture was étirred at room temperature
overnight. Isonicotinic acid hydrazide was added to the
reaction mixture, which was then refluxed overnight. The
precipitated solid was filtered and recrystallized from
methlanol'to yield 0.14 g of the title compound as a colorless

powder.

'H~NMR (DMSO-d.) 6ppm: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. T4Hz), 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)



_ 7. 7 ° HNWR (DVMSO-d a) dppm 8. 0'1(2H, dd, J=4. 5 4, 1. 57Hz), 8.
31(1H, dd, J=5. 1 1, 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. 50 Hz) Exanple 13

3- (4-1sobut oxy- 3-nitrophenyl)-5-(4-pyrjdyl)-1,2,4-tr iazole A white powder
was obt ai ned according to procedures fiTar to those in Example 1. °

H NVR(DVMSO-d e) dppm 1.0 1(6H, d, J=C. 6 OHz), 2.007-2. 12(1H m, 4.
04(2H, d, J=6. 43Hz), 7. 57(1H, d, J=9.07?Hz),8. 00(2H, d, J=6.10Hz), 8.

31(1H, dd,J=6. TRe folDPbkitng BomPpSfAds Werd PrePfSteq , aded¥d 2y dso J=6.

| OHz), 14. 92(1H,s) Exanple 14 -

3-(4- | sobuppzgedunesr spedyk) £6- ¢Ropet byl Edfappledyl) and 2.

-N-pi val oyl oxynet hyl --1,2,4-triazole 354 ng of the powder obtained in

Exanpl e 1 Basmdiesdlved in 3 m of DV, 181 ng of pival oyl oxynet hyl

chl oride and 276 ng of potassium carbonate were added thereto, and the

m xture was stid+Ei-Canoein{ 2peethaxe) ¢ tro8ndmhy k) oxEilisiy hei-at e was

added to the reaction mxture, which was then washed with water and dried

~over magnegruatbplfarpyrifyé)-ind, fagnéseobesul fate was filtered off, the

sol vent was evaporated under reduced pressure and the resi due was subjected

to silica Bele browp pevwdsr chronat ography. Chl orof orm acetone (95:5) was

used as an eluent and 358 ng of the object conpound was obtained as a white

powder. ' H NWR- NODEL~)D dbP - d.:)06"p b ml1Q6HS5 @X,3 H., 26, 3L. 22(®H, m, 2,

11n-2. 29(1H m,, 2. 647-2, 68( H m, 3. 17~ 3. 98{ 2H_m, 6.

137 6. :95():2§H, g~ 3. 21“?%’.H26(QH,3n)g077319-&-37(.24319(21?-0,: D, 7.

8278. 05{3H, 5 o8 2gg-87 3%(@?11?),d8.JQ99r8()§§§§)H,7n)7T?g]fﬁ!lomnng
5 ed’ gto

conmpounds \iere- prepar accordi procedlr'es siml’ar 't'o those i n
Exanples 1,d2 =42. 95Hz), 7. 88(1H, s), 8. 30~8. 35(2H, m) -

, 8. 60(1H, d, J=4. 95Hz)
Example 4
3~[4~(4~-Methyl-1l-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



, Exanpl e 15 3-(4-Butoxy-3-nitrophenyl)-5-(4-pyridyl)-1,2,4-triaz ole Pale

green crystal = HNWR (DMSO-d ~) ~ppm 1. 34(3H, t, J=7. 29 Hz), 1. 70(2H,

m, 1. 75(2H, m, 7. 60(1H d, J= 8. 9l Hz), B. 00(each 2H, d, J=5. 94Hz),

8. 29(1H, dd, J=8. 91, 2. IGFE) 8. 50(4H, d, J=2. I6Hz) 8. 74(each2H d,

J=5. 94H2) Exanple 16 5-(4- Isopropoxy- -n|trophenyl) 3-(4-pyridyl)-1,2,4-t

~riazole Pale yellow crystal - 19 'HNWR (DNBC)dG) 8ppm 1. 34(3H, d,
J=5. 94H z), 1. 36(3H, d, J=5. 94Hz), 4. 94(1H, : 7 60 (1H d, J=8.

i o U o gt gy o ) 0

5-(2-Chl or d{4-Qyrii dy; B--32(4-0 quluHox _/)3 i t r509tqqn}gl ) s )1 g 4~1t azol e Brown
crystal ° H—NNR (DNBC)d e) dppm fz). 1. 01(3H, d, |
J=6. 4&&)32 bﬁimnn7)2£(mM(&Hmr91&0Hmm,w BBEH,. & J=9.

| 8Hz 8. 0 05 2H 31 lH dd, J=9. 18, 2. Hz), 8. 5 6r8. 5
8(2H? m 28H ( 17?1 ( d, J—9.40, 1. 98HZ)),8.4
3~8. 5 8(211,1n), . 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. 58Hz), 8. 61(1H, d, J=5. 12Hz), 8. 88

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

Example 7
'3-(4—IsobutylthiQ-B-nitrophenyl)—5—(2-methyl-4—pyrid

yl)-1,2,4-triazole

Yellow powder

' H—-NMR (DMSO-d ) 6ppm:1. 07(6H, d, J=6. 60
Hz), 1. 91~1. 96(1H, m), 2. 57(3H, s), 3. 03(2H
,d, J=6. 76Hz), 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



, Exanple 18 3-(2-Pyridyl)-5-(3-nitro-4-isobutoxyphenyl)-1,2,4-tr iazole Pale
yel | ow powder ' HNWR (DVSO-d a) 8ppm 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. 1
9(1H, d., J=7. 92Hz), 8. 31(1H, d, J= 81 91Hz), 8. 50(1H,~s), 8. 74(1H d,
J=4. 62Hz), 14. 93(1H, brs) Exanple 19
3-(3-Pyridyl)-5-(3-nitro-4-isobutoxyphenyl)-1,2,4-tr iazole Gayish white
powder - 20 ' HNW (DVWSOd 6) dppm 1. 01(6H, d, J=6. 60 Hz), 2. 08(1H

, 4. 03(2H 1.
g)ll -i12), %(3 lﬁWd(ﬁwO%ﬂza gfﬁ%ﬂﬂ@ dS%Z((%ﬁ@%JS_ 9%8((2.LH d,
J=3. ?9Hz),H9. s2R(¥YH, A7 J%2. 515157 , Bpanohe 201 ~7, 8 8(3 H, m),
3-(2- Met hyl - 4- pyridyl)-5-(3-cyano- 4- |sobutoxyphenyl) -1,2,4- trlazole Wiite

powder ' H NVR3((OVEG d d), Jrﬂatﬂl 9 104(26H1 8.H 296. 8”65Hi)~82 611 (@MHH, m, 2.

5?(3H, s), 4. 01(2H d, J= 8 7. 45(1H, d, J=8. 58Hz)?. ?9(1H, d,
J=5. 1 1Hz), ¥ (11H98)(11é 80(1H, d, J=8. 24 Hz), 8. 33(1H, s), 8.
59(1H, d, J=5. IIFE)

Example 9

' 5-(2-Methyl-4-pyridyl)-3-(4~methylthiomethyloxy-3-ni
trophenyl)-1,2,4-triazole
Yellow powder
'"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. 3 1(1
H, dd, J=8. 41, 1. 65Hz), 8. 54~8. 61(2H, m), 1
4. 94(1H, s)
Example 10
3—(4—Benzyloxyhethyloxy-3—nitrophenyl)—5—(2—methyl-4
-pyridyl)-1,2,4-triazole
Pale yellow pdwder
'"H-NMR (CDCL) dppm: 2. 68(3H, s), 4. T9(2H, s)
, b. 48(2H, s), 7. 30~7. 38(5H, m), 7. 52(1H, d,
J=8. 90Hz2), 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



Exampl e 21 3-(2-Met hyl -4-pyridyl)-5-(3-nitro-4-nethoxyphenyl)-1 2 ,
4-triazole Yell owm sh white powder ' H=NWVR (DVMSO-d s) ~ppm: 2. 5 7(3H, s),
4. 0 2(3 H s), 7. 58(1H, d, J=9. 07Hz), 7. 80(1H, d, J=5. IIlHz), 2.
88(1H, s), 8. 34(1H, dd, J=2. 31) 8. 91§V2 8. 55(1H, d, J=2. 3lHz), 8.
60(1H, d J=5. || Hz) Exanple 22

3-(2-Met hyl - 4-pyridyl)-5-(3-cyano-4- cyclopropylnetho

xyphenyl)-1, 2, 4- trlazole - 21 Pale brown powder ' H NVR (DVBSO-d a)

S 0. 42¢2H;
g(rz)ﬂmd J _(7{ 9Hz) @NPQ _Ei Z)éf}glﬁao )bisimlig(ﬁrf é(}?Hﬂﬁ)ﬁHz) 7.
88(1H, s), 8.5 3Y(AH, &) J%9 @ZHZX ® 63a(AH m9) . 78. 559( IH1,dq ,JF3= |1 Hz)

Exanpl e 23 3-(2-Cyano 4- 5-(2- nethyl-4-pyr|dy y-1,2] 4 f rlazole
Pal e yel | owBpo@dk Z)H'V\II\/RB(QJK/ESGBId G) Bpph. '6-2 I—sz)( 1H, 8d8(.1=15 §)1 Hz),

7. 90(1H d 0. .99, _ 3 |
| I(Il—|z)s’)88 932’]( ﬁ!ﬁsdddfllzéJTlaHz)g %xa?ipl @Hézi, 3Dy, By 200UR
1. 82Hz), 8. 60(1H, d, J=4. 62Hz)

Example 12

5-(2-Cyano-4-pyridyl)-3-(4-pyridyl)~1,2,4~triazole

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
1-éthoxycarbonyl—Z—ethoxy—l,2—dihydroquinolinemms further
added thereto, and the mixture was stirred under argon
atmosphereat roomtemperature for onehour. 32.lgofﬁmthandl
was addedtothismixture, whichwas stirredat roomtemperature
for 17 hours . After the solvent was evaporated under reduced
pressure, the residue was sﬁbjected to silica gel column
chromatography. Chloroform-acetone (3:1) was used as an
eluent to yield 11.1g of a white powder.
"H-NMR(CDC L)&ppm:"B. 95(3H, s), 7. 88(2H, d,
J=7. 25Hz), 8. 22(2H, J=T7., 25Hz)

2) Production of methyl 2-cyanoisonicotinate

11.1 g of the crystal obtained in 1) was dissolved in
170 ml of acetonitrile, 14.6 g of triethylamine and 21.5 g
of trimethylsilylnitrile were added fhereto, 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.



3-(2- Met hyl - 4~-pyridyl)-5-[3-cyano- 4- (4- met hoxybenzyl
oxy) phenyl]-1,2,4-triazole Wiite powder ' H NVR (DVSO-d e)8ppm 2.57(3H,s),
3.78(3H, s), 5. 29(2H, s),7. 00(21-1,d, J=8.74Hz), 7.46(2H, d, J=8. 74Hz),
7. 57(1H, d, J=8. 74Hz)?. ?9(1H, d, JIé 78Hz), ?.88(1H,s), 8.33(1H, dd,
J=2. 15, 8.74Hz), 8.34(1H,s), 8. 59(1H d, 5. 11Hz) Exanple 25
3-(2- Met hyl - 4-pyridyl)-5-(3-cyano- 4- |sopentyloxyphen yl)-1,2,4-triazole
22 _ Wite powder ' HNWMR (DMSO-d o) ~pplil: 0. 97(6H, d, J=fi. 60 Hz), 1.
70(2H, m ,CHloMdih-agetche (98¢ 3, wa) pséd 26@2H1tend4®. y5eH2)8. 42 48( 1H,
d, J=8. 58H2), 7. 79(1H, d, J=4. 78H2), 7. 88(1H, s), 8. 32(1H dd, J=2. 31,
8. 58H2), B.oBH Pile)yeldobdided;. J=4. 78H2), 14. 80(1H brs) Exanple 26
3-(2-Nb?hy|-4-pyr|dyI)-5-(3-cyano-4-nethoxyphenyl)-1 ,2,4-triazol e Brown
powder ' H MVRNENBOOD @) lpPW pa 547(3®41(83H4s§),1(8 H &)1 H, &7(1H d,
J=5. 77H2) 7. 88(1H, s; 8. 3.5 (ZH m . 9( J=5. 28H2) Exanmple 27
J=5. 45Hz), 8. 24(1H, s), %. (1H d, J=5.45

Hz)

3) Production of 2-cyanoisonicotinic acid hydrazide

8.44 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 mixture was stirred under argon atmosphere for 2 hours.
After the solvent was evapdrated under reduced pressure,
chloroform was added to the residue, 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.
! H—NMR(DMSQ-—-d Joppm:4., 72(2H, s), 8. 06(1H
,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 foxr 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
precipitatedsolidwasfiltered,washedwithmethanolanddried
with a vacuum pump to yield 3.66 g of the object compound as

a yellow powder.



3-(2-Chl oro-4-pyridyl)-5-(2-nethyl

powder

H NVR (DMSO-d s) 8ppm 7. 80(1H, d, J=5. 28 Hz), 7. 89(1H,

-4-pyridyl)-1,2,4 triazole Pale brown

s),

8.

02(1H, d, J=5. | 1H2), 8. O 5(1N, s), 8. 59(1H, d, J=5. 1.1H2), 8. 64(1H
d, J=5. 1 1H2) Exanple 28 _
3-(2-N@thy|-4-pyridyI)-5-(3-cyano-4:b#8p§rgyroxyphen yl)-1,2,4-triazole
Pal e brown powder - 23 ' HNWR (DMSO-d a) ~ppm: 2. 5 7(3H, s),

1 H s),
J=5. 61)

8ppm 2.

3( 1 Hd, J=8. 9 1

79(33H3(S)H 3d dBQ"J&I 2685-1 01 530 HBz 5( 28, B)O(g d2HJ
) 1
98, 8. 9|Hz'-y48543(21H fbﬁsl}lZB 88 3?31 1—|H’dd§=6J)TEO—|z} (
Hz)
Example 13

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=86.
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 reactiqn mixture, which was then washed with
water and dried over magnesium sulfate. Affer the magnesium
sulfate was filtered off, the solvent was evaporated under

reduced pressure and the residue was subjected to silica gel

3. 7 6
5. 12(2H, d, J=1. 8l Hz), 7. 52(1H, d, J= 8. 4IHz), 7. 79(1H d,

d, J=5. iL-.zﬁ(@?ar@&"sé}G(&N) 813‘%)1% %SHZO?l ZBH (&H’JS}L}

3-(2- Met hyl g4 4- pyr [ 8- cya chi armet

y>et hoxy) et%oxg} pﬁgﬁa fE’i g 4Bt1r1| azol (eéﬁﬂl F]Ie pfgmdg(rlx I\/I‘?‘5 l{‘[ﬁ\@o d o)
H4
8

m

)
H dd. J=1.
50

8.c 60( 1H



Exanpl e 30 3-(2-1sobutylthio-4-pyridyl)-5-(3-nitro-4-isobutoxyp
henyl)-1,2,4-triazol e Yell ow powder 'H NWVR (CDCls) appm 1.. 06(6H, d
60Hz), 1. 08(6H, d, J=5. 6l.Hz), 1. 99(1H m, 2. 19(1H m, 3.14(2H, d,
761 -iz), 3. 94(2H, d, J=6 . 43Hz), %;(1H d, J=8. 9l Hz), 7. 60(1H, d,
J=4. 45Hz), 7. 85(1H, s), 8. 22(1H, d& =1. 9 8, 8. 74Hz), 8. 53(1H, s),
8. 54(1H, d, J=5. 11 Hz) - 24 Exanple 3z

3-(2- Met hyl - 4- pyridyl)-5-(3-cyano- 4- net hoxyet hoxyphe nyl)-1,2,4-triazole
Wi t e powdeslukh NNR GIEDQI@YaBippm Chlamf3n-aretdned103kS5 )syasd. uSed(2H, t,
J=4. 70Hz), 4. 3 3(2H, t, J=4. 6 2H z), 7. 16(1H, d, J=8. 58Hz), 7. 82(1H
b.rs), 7. &i(abHels)gnt8.anBE5HE, mddof e dibjedd cB&ﬁbhndSwanéﬂthlséd 8.
56(1H, d, J=5. 28Hz) Exanple 32

3-(2- N@thyas4apwh1dqlpeﬁd@ﬁ.cyano-4-~(2-nethoxyethox

y) et hoxy} phenyl]-1,2,4-triazole -

'H-NMR (CDCL) 6ppm:1, 06~1, 11(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. 569(2H, m), 7. 82~

.8.05(3}L m), 8. 27~8. 37(2H, m), 8. 60~8. 72(3
H, m) |

J=6.
J=6.

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 ) dppm:1. 34(3H, t, J=7. 29

Hz), 1. 70(2H, m), 1. 76(2H, m), 7. 60(1H, d, J=
8. 91Hz), B. 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



~ Wiite powder 'H NMR (CDC19) ~ppm 2. 66(3H, s), 3. 42(3H, s) ,.3. 66(2H,
m, 3. 84(2H, m, 3. 96(2H, m, 4. 25( 2H, m, 7. 01(1H, d, J=8. 9l Hz), 7.
78(1H, d, J =5. 28Hz), 7. 89(1H, s)) 8 19(1H, dd, J=2. 31 8. 74Hz), 8.
26(1H, d, J=2. 14Hz), 8. 63(1H, d, J= | 1 Hz) Exanple 33

3-(2- Met hyl - 4-pyridyl)-5-[ 3-cyano- 4- ~(L% Tret hoxyet ho

xy>et hoxy) et hoxy} phenyl ] -1, 2, 4- trlazole VWite omder - 25

H- - NIVR( DMSQ- 3 2 3.4 3(2H M, 3. 5 17-3.5
7( 4H, Er) HBNQ%’BH?B%S%&“%% § %H, od¢ b= ;5&,)9 . 53 ( 1H,
d =8, 91He), 18 SB(IK 4, 3% 02&@1{2@ BGLE G I5H, O Fey 8. 44(2H

3-(2- Met hoxXyl-H; pyr iy § - 59(13% mtr&) 4 ) $etvtt DXy pdenyl= 51, 924441zr)|,azol e Yell ow

crystal ' N O m 1 2. 08(1H, m,
3. 92(3H, s % gg?z dg JJ’ giBH’g) f%ﬁg(lai 6559Z?ﬁ 85({H, d, J=s.
74Hz) 7. 6J=eng1csHJﬁS 877’7"21)eac82130(&HJd=¢ 21 4)5) 8. 7 5Hz), 8. 3
2(1H, d, J=5. 1 1Hz), 8. 5 3(1H d, J=1. 98FE) 14. 88(1H brs) Exanple 35
3- (2- CyanoE%appRedyf) - 5- (1- oxy-4-pyridyl)-1, 2, 4-tria
5-(2~-Chloro-4-pyridyl)-3~(4-isobutoxy~-3-nitrophenyl)
-1,2,4~triazole

Brown crystal

'H-NMR (DMSO-d ) dppm: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. T4(1H, d, J=4. 62Hz), 14. 93(1H, brs)
Example 19

3-(3-Pyridyl)-5—(3—nitro—4-isobutoxyphenyl)—1,2,4—tr
lazole

Grayish white powder



. zole Yellow powder ' HNVR (DMS 0-d o) appm: 8. 01 ( 2H dd, J =1
. 98, 5 36Hz), 8 29(1H, dd, J=1. 65, 5. |IIlHz), 8 40(2H, dd, J=1. 98, 5.
36Hz), 8. 52(1H, d, J= 1. 65Hz), 8. 92(1H, dd, J=1. 65, 5. |IHz) Exanple 36
3-(2-Cyano-4-pyridyl)-5-[3-cyano- 4- ~(%2£Fthoxyethoxy
)ethoxy}phenyl]-1,2,4-triazole - Te yel |l ow powder ' HNWVR ( CD C
1~) S p pm: 3 : 1(3H s), 3. -2 H m 3. 79(2H, m, 3. 97(2H
m, 4. 35(2H, , ~ 1 8( 1H, J=7. 24H2) 8. 247-8. 28(3H, m, 8. 45(1

d,
g’ (Z) Q/gnogéll ;—;‘ﬁlﬁﬁ Jﬁgw%% chl orEé- %?@Syﬁ) 10£ ZP{-I rlda’zd% (E’al g Q/el | ow

powder ' HHR, (VG @ aa)qunm, a 020( 3*(42}1 d35 5J =136 H22 7d1§ z P8GLH5 s), 8.
31(1H, dd, J=1. 65, 5. 11 Hz), 55( . s), 8. J25. 11H2), 8. 9
4(1H, d, J25( 21Hkzh )Ex8npide2 3d H dd, J 1. 9 8 8 9 1Hz), 8. 4

3(2cyano4gyrld§')5(82F’he”"4p8>”' Witi7d 5=1. s8H2),

8. 68(1H, d, J=3. 7T9H=z), 9. 256(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 ) dppm:1. 04(6H, d, J=6. 786

Hz), 2. 11(1H, m), 2. 5§7(3H, s), 4. 01(2H, d, J=

6. 60Hz), 7. 45(1H, d, J=8. 68Hz)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. 57(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=56. 11Hz) '

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

xyphenyl)-1,2,4-triazole



, riazole Pale yell ow powder ' HNWR (DVSO-d a) dppm 7. 55(3H, m, ?. 98(1
H d, J=4. 95H2), 8. 17(2H, nm), 8. 35(1H, d, J= 4. 95H2)) 8. 58(2H, nm), 8.
88(2H, d, J=4. 95H2) 8. 93(1H, d, J=4. 95H2) Exanpl e 39

5- (2- Cyano- 4- pyridyl)-3-(4- pyrldyl) 1,2,4-triazole 1) Production of
isonicotinic acid (N2-tert- butoxycarb@ﬂyr) hydr azi de- 1- oxi de 585 m of

met hyl ene chl ori de was added to 39.0 g of isonicotinic acid N oxide, and
after 34.0 g of triethylam ne - 27 was further added thereto, the

m Xt ure wasateobedwhngewdargon at nosphere to -15C. 33.5 g of ethyl

chl orocarbonate in 117 m of nethylene chloride was added dropwise to this

m xture, whigh. \ag RSt Mg (AL @ Hespsiaiur © from(-0PH tey r 1QC f@5 ope hour.
Then 44.4 g of tert- éuty ester %f8?§F%EBZ|C ac?g In 117hn1 of ne?ﬂylene

~chloride wdk, gadledl dr 8pM deHt omb)hi & .mXxTUrEHand )i,t 4wasl 8l(12Wed d p Fl owl y
rise to roon1tenperature while it was stirred. The precipitated solid was

filtered aftqr, Xpohgur s, mashed WH h dpth gne ecbIHJrzl)de'] anﬂgqu gd with a
vacuum punp to yield 49.7 g of whi t'e crystal. 1H NVR( DMSO 6 ) ~ ppzn:

1.42 ( OH ds J=57.421(H2H,, 7d 88:(71619,st) 83333(1(12{4. dd JJ==9 09H2 ) , -
9.02 1H 10. 4 roductio noj soni.coti nic

aci d hydr aA gell)LZ _ & u%l(@e(shﬁ’orﬁb I ¥ 22@:& i)f—‘ iafngmﬁg added to
30.4 g of the crystal obtained in 1), and after 13.1 g of trimethylsilyl

cyani de anB¥&BPBe g23f N, N- di net hyl car barmoyl chl ori de wer ef urt her added

thereto, the nlxture was stirred. under argon.atnospher.e 0C for 5 hours.
After the sol verm (s aRRpforRf ey tjn)d'esi" (62e IsAsPY ey at hg SG,'SAI “due was

di ssolved in_ethyl acetate and subsequently mashed with 1.5 M sodi um

car bonat e aHiEdLE sol uti on and a saturated saline solution and dried over
magnesi um &Ed%Pe magnesi um sul fate was filtered off,thesol vent
wasevapora Qiéﬁ%ép reduce pressure Et hyl acetate was added to the

and the’ m wittr ViR IPMEEH R ERE, TP P S ARG RS AL ™ O
preci pi tategdzqgrystalg o(1H, s), 8. 31(1H, dd, J=0, 99, 5. 1.1
 Hz), 8. 54(1H, s), 8. 66(1H, d, H=5. 11Hz), 8
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. 74Hz), 1.
46(2H, d, J=8. 74Hz), 7. 57(1H, d, J=8. T4Hz)
, 7. 7T9(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



- 28 was filtered, uiashed with ethyl acetate, and dried with a vacuum
punp to yield 40.3 g of white crystal -2). 1H ~-- NMt( DVMSO - d6 ) ~ ppm
2.28 ( 4.5H, s ), 7:12 ( 3H, dd , J=7.92 & 0.66Hz ) , 7.48 ( 3H ( dd ,
J=7.92 & OG&GHz ) , 8.10 ( 1H, dd , Jzzg.ll & 1.81Hz ) , 8.39 ( 1H, dd ,
J=1.81 & 0.33Hz ) , 8.99 ( 1H, ,-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 dine was dissolved in 250 m of nethanol, and after 7 . 77 g of
sodi ummet hvkiite wawdadded t hereto, the m xture was stirred at room
tenperature for one hour . Then 40 .3 g of the crystal obtained in 2 ) was
added and thH -mNM® o DMESIGH dixdd o pp @4 Bauis? (A Her dthe Eegct §@n

conpl eted, the precipitated crystal was filtered, washed w th nethanol, and

d d h I f | 1 DVEO
e s pé?n R R MR E P AT SR S T O L

& 1. 65Hz 2682531,(t,1hrr-6d 5 3265 %. 045®H4H . d8. §0=%H 5@de)] =4.54 &
1.571-1z ) 8. 93 1H J=5.11 & 0.50Hz ) 4) Producti on of

5- (2- cyano-Ta- p'K/rgi(dlle) 31(4.I|5=y4| d37I§leé 47tr8a&bI1eH4SSr)1, 8f. 8théddl and 15
m of 1-nethyl I h bt d
0 3 )" andiihe W o vas Sreck &atdny i 7 A 800)1 0B 15 hbdrd - The
crystal was fil tjeced, rﬁkggﬁ%werrf lgy \@aéquH Bl}%)m xture of ethanol and

1- met hyl - 22 pyrrol i done 'and et han dri‘'ed with a vacuum punp to
yield 2. 71lg g é geb ow crystal. - 29 5) Production of
5-(2-cyano-14- rrdy )-3-(4-pyridyl)-1,2, 4-triazol e p-tol uenesul fonic acid

It 5 nl of ethanol 0 t t al
oL e o o DAPEIG, PO Loyl o6 et e e b 1&&?&23

further addgdﬂ_@giggglethe m xture was stirred at roomtenperature for 5

hours . The precrpltated crystal was filtered, subsequently washed with a
m xture ofpeshanpbwasd water ( 1 : 6 ) , water and then ethanol, and dried
with a vacuum punp to yield 3.5 g of white crystal 1H - NI\/R(DI\/B~ - dG) 8

ppm 2.28 ¢ B=NMEs )DM§ol2d QHdp@dm 357579 &H 59HZ )4 0713%(
dd,J775&050Hz), d, J=5.12 & 1.65Hz ) d
, J=6.11Hz H, s 8. 67. (4m1Hm J&1=65 & DHosbiz ., 88896H\ 9)028 ( 3H m)

6) Producti the Obj ect 17 m_ of . et anol and 17 m of wat er
wer e added fg (g 8 he g?;ﬁgﬁ %obl']ar Fried gﬁﬁ and the m xture was
stirred at_roo erature for 30 mnutes. A solutlon of sodi um car bonate
( 0:74 g @6&1 nt tarbonate in 17 m of mater) was further added, and the

m xture was strrr d at roomte ture for ur,s i tat ed
crystal was frlte‘s2 éﬁl IR C{ﬁv?/a%éc?'ﬂet rpygﬂrefl ';rr I’%=and dri ed
wth a va$rrjyz{g%:_-[@ to yield 1. 89 g of the object corrpound as a pale yellow
crystal. Tes npl es

Pale brown powder

' H=NMR (DMSO-d «) 6ppm: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



, Method for evaluating the effect of lowering serumuric acid level i.n vivo
- 30 Each of test conpound was suspended in a 0.5~ nethylcellul ose (MC)
aqueous solution and adm nistered orally to seven-week-old nmale Wstar rats
(4 rats per group) conpulsorily through.,a feeding tube at a dose of 0.3
my/5 mM/kg ( 1 nmg/ 5mM / kg for Exa Pe~17 and Compound 4 4 of J . Medic
final Chemstry, ( 1975 ) as a control) . The bl ood was collected fromthe
orbital sinus at 6 hours after adm nisteration of the test conpound. Each

bl ood sanpl 'e HasN af RopBaMtPOck et ,§ of popey hopr g 33?{' gentgi fugedat

2000xg for 10 mnutes to obtain serum The uric aci evel Tn the Serum was
det erm ned Hsi imy).a ki tl Qakdl Pud e Dedi.c@ b H ndystri &s2 (Utd,; d, J=
phosphot ungsti c acid nmethod) and a reduction rate of serumuric acid |evel

was cal cul aBed4by H ke ,f §l.| Brfd HQr dul & =Redugtsi pn 7 atg 8qfl Her yy,ug ¢ acid

|l evel _ ( 1-Average serumuric acid level in the group receiving a test

conpound/ Averh§d & urd urd e 8ci @ S&al),i 8.t Be7§1r1dgp sgceBvi B0 MDHx 100

[ Tabl el] Redyction rat lgé s§run1uricacid

| evel Exanpl 166.3 aﬁgl 2! 3Exanpl €340. OExanpl e443. 9Exanpl €539. 9Exanpl €640

. 6Exanpl e742. 7Exanpl €832.5% - 31

Exanpl €935 EXeRRHs €P04l . 6$Exanpl e1141. 6Exanpl e1251. 1Exanpl e1346. 8Exanpl el44
Reduction rate_of serunuric acid

féSETEQELS?gi%A 5@%2@%5%@336%9 Eigkgp%giéérgkiaﬁﬁﬁéé?ééf%ﬁ&%ﬁ%ﬁ%&%&l.1Exanp
 anpl 63136, SOBY ARSI E PR a5 27 bR AR E9380. BBxanpl 03733, 6. Posi tive
?gr?;ol Jagﬁgg§ep%%H%Qt Publ i cati on No. 49-46622 (Conpound of Exanple 3)

'H-NMR (DMSO—-d ) 6ppm: 2. 7T9(3H, s), 3, 59~3

. 72(8H, m), 3. 85(2H, m), 4. 40(2H, m), 7. 63(1H

, d, J=8, 91Hz), 8. 3H1H,d,J=5.28H2L8.38

(1H, dd, J=1. 98, 8. 91Hz), 8. 4 3(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. T6Hz), 3. 94(2H, d, J=6
. 43Hz), 7. 1t7(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)



. - 32 Japanese Patent Publication No. 50-24315 (Conpound of Exanple 2) 26.1
Japanese Patent Publication No. 50-24315 (Conpound of Exanple 1) -0.4~ J.
Medi ci nal Chemi stry, 1975, Vol. 18, No. 9 (Compound 44) -7.7~
1,2,4-Triazol e conmpounds whi ch have aé?'gh xant hi ne oxi dase inhibiting
activity and are useful as therapeut gents for hyperuricem a and gout
due to hyperuricem a caused by increased production of uric acid have been
provi ded by sel ecting the conpounds represented by the general formula (1)
accordi ng ERampeepBesent invention. - 33 Wat is clained is: 1. A
1,2,4-triazole conmpound represented by the follow ng general fornula (1):
[Chemical 1] R Ne(2-Me€Hyl-4-pyridyl)~-5-(3-cyano-4-methoxyethoxyphe

nyl)-1,2,4-triazole

White powder

"H-NMR (CDCL) oppm:2. 6 5(3H, s), 3. 51(3H, s)
, 3. 87(2H,t, J=4, T0Hz), 4. 33(2H,t, J=4. 62H
z), 7. 16(1H, d, J=8. 58Hz), 7. 82(1H, brs), 7.
91(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-pyridy1)-5-[3—cyano—4—{(2—methoxyethox
y)ethoxy}phenyl]-1,2,4-triazole

White powder

'H-NMR (CDCL) 6ppm: 2. 66(3H, s), 3. 42(3H, s)
, 3. 66(2H, m), 3. 84(2H, m), 3. 96(2H, m), 4. 25(
2H, m), 7. 01(1H, d, J=8. 91Hz), 7. T8(1H, d, J
=5. 28Hz), 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



, Wherein RZ represents an unsubstituted pyridyl group or a pyridyl group
substituted with a cyano, |ower alkyl, halogen, |ower alkoxy or |ower

al kylthio group as a substituent, Rl representsan unsubstituted
orsubstituted pyridyl group which may be.substituted with a hal ogen, cyano
or phenyl group as asubstituent,a pyTidf né- N-oxi de group correspondi ngto
t hese pyridyl groups, a phenyl group substituted wwth a cyano or nitro
group or a phenyl group substituted with, in addition to a cyano or nitro

900 St NSRRI Sl B ARS Aes 080Y 0
oroup. or B,ouen 8Lkl sTn Sk proy A b Rilyisolaang g 2 L

group or a ¥yrmdi,n8- Ngo#i(gEHgr gy @or re9pandi nanj,0 1 hesa PYH dyd , ggoups in
the case that R2 is an unsubstituted gyrldyl group, or a pyridyl group
substitutedc=dit B d Hoawr &I k§13 gi dip,d and RS r épbRdienk,s Shyd 8dehHor a | over

al kyl group,substitute i th pival oyl oxy group.and jn each_case R3 bonds to
one of the it 0'g§n agtgrﬁmzih tthe ‘51,4 (Zé,)l%-»tﬁyaz%} egﬁ {:bﬂepﬁiesénT@d by the
gener al forwllﬁazl(&])’ or a hydrate or a salt thereof. 2. The conpound
according toc 1, wherein R~ is a substituted phenyl group having a

cyano or nitro group and a substituted or unsubstituted | ower alkyl group
as substit GEAME1€oP%a hydrate or a salt thereof. 3. The conpound according

to claim1, whetei I S.a substituted. pyridyl_grpu avin c o or
. lower alkyl gro b(gEﬁ%téﬂﬁ%f?fﬁ%ﬁféy%f'%fKéﬂ?%&%ﬁ%ﬁL Sékﬂﬁoﬁkéh%%ff 4 . A
drug conprsgang @_gggggggg according to any one of claims 1 to 3 or a
hydrate or ‘a“salt thereof as an active ingredient. 5. The drug according to

claim4 ingggggg Egpskgﬁibiting xant hi ne oxi dase. 6. The drug according to
claim4 whic unctfons as an anti-gout agent. 7. The drug according to

AR AN A AT N AN Y U R
Compt i ses (B T b W B CLYH VoS KR LB aty G 99an, BB 48 Broratic
nitrile wité.a4hy#ra2i de.oft a1t predj c7 cabsoxyH,c dcit=8.-73bH z)

, 7. 86 I(lIi,_d, J=6., 77Hz), 8. 38 O(].H, dd, J=2. 1

5, 8. 75Hz), 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



., 9. A process for production of a 1,2,4-triazole conmpound represented by the
general fornmula ( 1 ) according to claiml in which R3is a |lower alkyl
group substituted with pival oyl oxy group, wherein the process conprises the
step of reacting a conpound representg%sby the general formula ( 1) in
which R3 is hydrogen with a hal ogenat |I™ower al kyl ester of pivalic acid.
.A(?. A .AYE . AF. AF, . A3. A .A3. A . A .A3?. A9 .A 5 AF!. A5 AYH A . Al

.A3H. AH Al. A 5. AY. A5L.A!.AH A A A5. AFl . A A H'.A5. Al . A3H + 7q, eSTbc

Dl wr mhc”Y] paleayed]l own] peyéetcal ca) ca] cal cal c

~a]ca] ca]ca] ca]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]cal]ca]ca]cRalca!.;

W 70V" ! 56 AE { — .

#!(!!~""|mx#%b] cg]ééﬁ%é&*ga?é%fggrcgrcg]%gﬁgg]cgféa?éaPégiggfté?%a]ca]ca]
ca] ca] ca] caV|xa|t8l(@Hsahoa] Ga] Y Hal aal," 47" '35 12 HEmOGEX() 1°8 ¢, ., #. 1i 11
14R5556{vql gb X]ca]ca]ca]cg%ca]ca]ca]ca]ca ca]ca]%ﬁ%ca]ca]ca]ca%c%!ca]ca]ca
]ca]ca]ca]cg a|ta] 3N cafchlttB))eaPoald dar BVeEoREANAY e, 8. 4 5 (
<<=6=@t ==52>>>%77 SAQA xsnid Z cg] ca] ca] cal ca]ca]ca] ca]ca]ca]c
a] ca] ca] ca]'ca] EQ] cgj ﬁ%ﬁ?&] C %c‘i]’"cg]'c!;} gg‘i @3} c'a} ca} ca} ca} ca} ca]! qA}AA4]B>B]sB
BBk Cu CCCCCDDDDEEEEEFFGBGXGaAd HHHI- K} xsni d_Z] ] ca] ca] ca] ca] ca] ¢

a] ca] ca] caF¥aneh$cd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calc
a] ca] ca! - KKLLMV-MVMOOPNPQOBRR=SATDTTTVVV )

VAD X XOXXXXXG x s itk 2] 9¥ed) e ooy et Yelal ) (G R 8 AR i) oy o /&atea) ca] ca)
cal] ca] ca] cal] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! XYY

77) Z0Z[ " | vﬁ’lf[‘ﬁ ﬁg] \\\\]]1117"""2. B 0 8 C x "“}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca
- ]ca]calcalgal g gf.5@]53&%§éca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

] ca! " "ai at'aaaa cc% ccec-d: Xeeeeeef f gg" ggggghh} xsni d_Z] ] ca] ca] ca] ca] ca] ca]
cal ca] ca] cal,¢a a] a] calcal.cal cal ¢al ¢al cal cal cal ca] ¢al ca] ca]
cal cal by o T Fy JTMERGRICK 1 P © 8 T2 £ ) PLERL O
- anMhmmzn<oypgao} gsnigaZly pal eaj ca cad qal £¢ caf gal cpicp] cgleal sal gaj cal cal ca
] ca] ca] ca] ca?ca] caj] ca] ca] ca] cal'ca] ca] ca] cal] ca] cal oooqggNg™qmgrrrrr?ssssstttt
uluuuvv/ vviHVZEWHWBX s Bi 8§ (] icakda] 8a] €aB ¢d]Ka] da] dakdrn] chllcH]zxh] @] c&] ca] ca] ¢
a]ca]ca]ca]caLca]ca]ca]ca]ca]ca ca] ca] ca] ca] ca] ca! bwwwH+zz{ { ~~~] 1u6: CFM JT
| wr mherY] ] & éﬂcé}ca?éhpeaﬂchﬁ£&0]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] cal TV, 7<r } ¥%&RS& K| w mhc”Y] ] ca] ca] ca]ca] ca] c
a] ca] ca] cxNeks c-’a% caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]
ca]ca]ca!/X]7<5}%&RS&\ijwnhcAY] ca] ca] ca] ca] ca] ca] ca].cal.ca].ca] ca] ca] ca] ca]

ca] ca] ca] ca] calPCdPCAYeRPCAT P aPcdpcaPERYeatcRYEAPY S ) Tdu@3 i -t
109%<& () - gf 10%& ()-F 10%& () - |
 810%<& () -THIADSE<& () - mL0%<& () -, edE S10%& () - YL0%& ()- 3&$YLOU%& () -

fg%lgyﬁi (1;31]{)%/(%%5(()/?086’ %@53?%98‘2&&'()- _@(_, 10% & ()-!13@10% (& ()- 3@
' '*H~-NMR (DMSO~d ) dppm: 7, 6§5(3H, m), 7. 98(1
H, d, J=4. 95Hz), 8. 17(2H, m), 8. 35(1H, d, J=
4. 95Hz), 8. 58(2H, m), 8. 88(2H, d, J=4. 95Hz)
, 8. 93(1H, d, J=4. 95H2)

Example 39
5-(2-Cyano-4-pyridyl)-3-(4-pyridyl)-1,2,4-triazole
1) Production of isonicotinic acid
(N2—tért-bufoxycarbonyl) 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



10<) 10%& ()- Duv7 sf109%& ()-m 109 ()-, 109 ()-3109% ()- 10(( 10((
10((! (, 10% (& ()-D. dEUV7 sfl/109%& ()-Y-109%& ()- +S109%& ()-YL$S 109& () -
| "T109& ()- 1S 109%& ()-3 .; ESTUMrS4 109 ()-F109%& ()- 10MM 10MM 10MM t " 3
109! ()-13 109KX& ()-1109%& ()-7f"}[QAr S41Y 10%c& ()- 1Y 10%& ()Y
109 ()- ! 10%cé& ()-3 =al-

was further added thereto, the mixture was cooled under argon

atmosphere to -15°C. 33.5 g of ethyl chlorocarbonate in 117
ml of methylene chloride was added dropwise to this mixture,
which was stirred at a temperature from -P5 to ~10°C for one
hour. Then 44.4 g of terthutyl ester of carbagzic acid in
117 ml of methylene chloride was added dropwise to this mixture
and it was allowed to slowly rise to room temperature while
it was stirred. The precipitated solid was filtered after
15 hours, washed with methylene chloride, and dried with a
vacuum pump to yield 49.7 g of white ciystal.
1H-NMR(DMSO - d6)& ppm: 1.42 ( 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) Produétionof2—cyanoisonicotinicacidhydrazidelié
p-toluenesulfonic acid salt

228mlofdioxanewas addedto30.4gof thecrystalobtained
in 1), and after 13.1 g of trimethylsilyl cyanide and 38.8
gofN,N-dimethylcarbamoyl chloridewere further added thereto,
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
acid monohydratewas added thereto, and themixturewas stirred

at room temperatufé for 22 hours. The precipitated crystal



109%& ()-3 | 10%v& ()-"!qA =!I Xf 109%& ()-m! 10%& ()- 10%& ()-Y10%& ()- 10
10 10Fl 1 10% ()-AE{\=! F@ 10%&' ()-2z310% ()- 10 10 10F- 109%& ()-!f
10%r& ()-m!f 10% ()-m EN !!1f"~"z[<{\=!3+10% ()-2z3+109%& ()-z! 3y
10%4}1& ()-G 3y 10% ()-G!F@ 10%& ()ZQZI F@
10%&' ()-z~"""""""""~ =11109%& ()- @O0% 8()"1 F10%4 & ()- 10 10
10S5109&’ ()- ! ES5109& ()- """"###|];~ =1 F- 10% (& ()- F- 10%& ()- )F-
109 ()- <F- 109%& ()-

was filtered, washedwithethyl acetate, anddriedwithavacuum

pump to yield 40.3 g of white crystal 2).

- 1H — NMR(DMSO - d6)J ppm: 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 &
1.81Hz ) , 839 ( 1H, dd, J=1.81 & 0.33Hz ) , 899 ( 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~-cyanopyridine was dissolved in 250 ml of
methanol, andafter 7.77 gof sodiummethoxidewas added thereto,
themixturewas stirred at roomtemperature 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 & 1.5711z ) , 8.31
(18, dd , J=5.11 & 1.66Hz ) , 8.63 ( 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
5-(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 ethanol, and dried with a

vacuum pump to yield 2.71 g of yellow crystal.



10%/& ()-!10% Dt D& () - #%%R&&&&E~_ @ ! 10%&' ()- F10%&' ()- 10( 10( 210( /,
10% & ()-G!'F $ 10% (& ()-3 F$ 10%& ()-3 &X())+,,,,}[ M1 10 10 10! 3L$
109%&' ()-t3L$ 109%& ()-t!'YS 109& ()-YS 10%& ()-!'l 10%& ()-,,-k--#. 1"?M?1 10T
10%& ()-!Y- 10%m& ()-Y- 109%<& ()-!Y-,109%<& ()-Y-
10%& ()-3109%<& ()-1i1111114R5rS4 1 '3§ 0%&' ()-$3S 10% & ()-$SMLO% & () -
10<< 10<< 10<<!I'T 109%<<& ()-!T 10%& ()- R5556M666bCrS4 1 3S 1
. S510% & ()- 3S10% & ()- C3/10% ()-1-10% & ()-P3S 109& ()-$3S
10%& () - $67D7EFF7@idduction S 1 Y@ 109&' () - M@ 109&' () - M 109%&' () - 10(
10( .
5-(2-cyano-4-pyridyl)-3~(4-pyridyl)-1,2,4-triazole
p-toluenesulfonic acid salt

5 ml of ethanol and 30 ml of water were added to 2.48
g of the crystal obtained in 4), and after 3.8 g of
p-toluenesulfonic acidmonohydratewas further added thereto,
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)6 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 ) ,8.46 ( 2H,d,J=6.11Hz ) , 8.67 ( 14, dd, J=1.65 & 0.66Hz ) ,
8.96 ~ 9.02 ( 3H l, 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 themixture 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



- 10( 9 10% & ()- F7 10% & ()- :E :;<<<<<}rg\= 1 MLO%& ()- 10 10 10 3" $
109 ()-&3 $ 10%&' ()-& Y@ 10%/Vv& ()-M Y@ 10%41& () - Mk=6=@t ===dEg\ = 1
Y109%&' ()-1 109%&' ()- 109 ()-Y10%&' ()-Y10%&' ()- 109& ()- =>>>>>>}77g\= 1
3"Y109%&' ()-F F10%& ()-109%& () - FlO%&'()-'9N$10%PP&'()-'9N$10%PP&'() >2?7?7@ @
@@B7= 1 10 L3Y109%&' ()- |1 10%& ()-y/Poug () -
-10%&' ()-! 3l $109%& () -1 $10%& () - <@ @ CE@RA<AGAAANN/ | SZ10% &' ()-s10% & ()-3
1094 & ()-109% & ()-S10% & ()--:10% & ()- 10

Each of test compound was suspended in a 0. 5%

methylcellulose (MC) aqueous solutionand administeredorally
to seven-week~-old male Wistar rats (4 rats per group)
compulsorily through a feeding tube at a dose of 0.3 mg/5 ml/kg
(1 mg/5 ml/kg for Example 17 and Compound 44 of J. Medicinal
Chemistry, (1975) as acontrol). Thebloodwas collected from
the orbital sinus at 6 hours after administeration of the test
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 determiﬂed 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]
Reductionrateof serumuric
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%



10AA4B>BsBBBaBMN | SZ10%-, &Z10% & () - FL$3 10% & ()- |"10% & ()-Y

109% & ()-!Y10% (& ().- YLO% & () - BBkCuCCCCCaB7/ 10( 73 10% & () -

, 510% & ()-93-10% & ()-31 110% & ()-! Y(10% (& ()- Y(10% & ()- CCCCEDDDD] H
10( ! 109 () - 10%& () - ! S10%& () -~ S10%& () - MLO% ()- 10( 10( DDEEEEEJEH
10(1s$ 109 ()-"1 10%& ()- - 31 -

109%&' () -110%& ()-mlO%& () - &Y10%& () - EYFFFGBGUGVGaB7/ 10FS5

109%& ()-Y 3- 109& () -

110%& () - ¥ é)9 ! #&10%8 ()% &10%& () - VONGXGaGG HHHgE/ 10! | @0%<<& ()-!R
| @0% t & (g}zémplo;/o% ()-11) @0% <" <& ()-MO%& ()- 10 10H)- KZKKLLLL}"SH= 10

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%
Ekample 37 33.6%

Positive control

Japanese Patent publication No. 49-46622 (Compound of

Example 3) ~11.1%



10<.10< 10<F1- 10%& ()-f!F 10%<& ()-@F 10%& ()-@F 10%& ()- @&
10%<& () - @LMVMWRaBSH= 10 10@0%&' () - 109& ()-! +Y9%40%& ()-|F
f109%& ()-F10%& ()- :10%& ()- MOOPNPQQQQaVK@ 10 1 10 10 10+- |
109%& ()-')109%& ()-' 109%& ()-!1"109%& ()-1 ° 10%& ()- QOBRRR=SES"<VK@
10! s310%&' () -s! 310%&' () - S310%<& () - S! PR0Tx<& ()-f 10%& ()-: 10%& () - ESYSZSn
SoSWSS{ A <VK@ .
10! s310%&' () - sS3109%& () - s#3" 2! s310%&' () - sS310%& () -s! s3109%& () - SSSSSSSS{ Y7V
K@ s310%& ()-s(d % Patenk3bAURichtisd" R63100824)15! sEIMIKIJ -SESSSSSST{ Y
7VK@ s3109%&' ()-s(!s310%& ()-s!s310%& ()-ss310%& ()-s#3"2!s310%& ()-sTTTT! T3
TAT{ YSVK@IBt P 58 1DP& () - s! s310% () -s! s310%& ()-ss3109%& 0F: $#3" 24T=T@ATBT
CTDTbFVK@#3" 253109 () - s#3" 25310%&' ()-SS310%& ()-s! s310%& ()-SS310%& ()-sDT
TTWWW S2 F 10¥&inese 25e%Rt( Publi0d@ionlRe® §0-24 R 0¥ AffpRI{] - | H @&
1098 T& ()-sV WMXCXXX| [:tS2 310%& ()- 310%& ()- 109%& ()- | @QO%& ()- F
109%& () - FExafdme () XXXXYYY|[:tS2  -109%& ()- $310%& ()- $810%& ()- "
10% ()-  109%& ()- 109%& ()-Y -

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.



. ZZ8Z' Z(Z) Z0Z[ VU4 Y10%&' ()-& MLO%&' ()-101010 L3 10%& ()- | 110%&' ()-
f/10% ()- ["[Wo[u[R]\zY8vU4 F 10%&' ()- 10%&' ()- YGLO%&' ()- YglO0%&' ()--
109& ()--!Y109& ()-&\\\\]]T|[:vU4 93109 ()- 31109 ()- |3(109%& ()-
F@ 109 ()- YsSMLOY& ()- |"109%& ()- 3]3]]]]]"""VU4 | 109 ()- @LO% ()-s
109 ()-101010 3 7@O0%& ()- FS5MLO%&3®) "2 B 0 8 C[[:vU4 3 $10%& ()-

9109& ()- 33109%& ()- FSz10%& ()- 510%&' ()- F109& ()-C x " Maiatal[:vU4
@109 ()- 3f109& ()- ,,109%& ()- )s109%& ()- F (FLO%& ()-

&10%& () - t aaaaaaaabViES c RSHRME {9+ ! 3S10%y& ()-" :10%& ()-101010 8

109& ()- 7-10% ()-bcc)cce-d|[:vT3 - s$10%&'() "10% ()- Y Z10%&' ()- 3Y
109& () - 3LPY&A )N-, 23 A%& r(erzoded ONMEbdAdi fepvdSented by the following

F *10% ()-F *10%& ()-F *10%&' ()-F *109%& ()-F * 109%& (Y)

F(10%& () -denheelgdtdeadnyls (1

F * 1098 () F *10%&' ()-F 1008 ()-F *10%& ()-F *10%& ()- )’P{ddddddd ~bBvVT3

F *10%&' ()pEhed 0ol (13 F *109%& ()-F *10%& ()-F *10%& () - ) ?{ ddddddezZ: vT3

F *109& ()- F * 109& ()- F*109& ()-F *109%& ()-F *109%& ()-) ?{ eeee&e- e2ezZ: vT3
$3* 109%& () - F *10%& () -f, *10%& ()-F *109%& ()-F *10% ()-) ?{2e3eGeHel eJeKef Jv -
F *10F *100& ()-*F * 109 ()- F *10%& ()- F *10%& ()- F *10% () -) ?{ KeLeMeXeeee
eeyXK>1101010 93 - R710%& () |

y510%& ()-F *10%& ()-) 3{eeeezfff| [ K>110 F10%& ()- L10% ()- L10%& ()-

o ()- Jx%%%%»o)% AR SRRE P G- G 0 £ B 1 0 ()
' . 0 o0 :
oo 8 St g i%é“é‘ff&% RO ATk [ v
109%& () - l‘?l‘i’rffﬁ@'f‘i’w %%"fﬁ%ﬂ%ﬁl&hﬁwyﬂg}%& 3B Bo g PS T VREREG0E? () -
YS&lO%&()reprégéh@égh HQJHd@ﬂH@%%ggksﬁﬁQ%@tﬁied5y¥@%§l@&bd%which
- may be substituted with a halogen, cyano or phenyl group as
asubstituent, apyridine-N-oxide groupcorrespondingtothese
pyridyl groups, a éhenyl group substituted with a cyano or
nitfo group or a phenyl group substitutéd with, in addition
to a cyaho or nitro group as a substituent, a substituted or
unsubstituted lower alkoxy group, anN-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,orzapyridylgroupsubstitutédwithaloweralkylgroup,
and R; represents hydrogeﬁ or a lower alkyl group substituted
with pivaloyloxy group and in each case R; bonds to one of
the nitrogen atoms in the 1,2,4-tria;ole ring represented by

the general formula (1), or a hydrate or a salt thereof.
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anti-hyperuricemic agent.

8. A process for pfoduction of a 1,2,4-triazole compouﬁd
| represented by the general formula (1) according to claim 1
in which Rs; 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.
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