;e3ef fA4Rb6T r e- 1 BACKGROUND OF THE | NVENTION Field of the Invention
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]l & hydrate or a salt thereof, a

process for production thereof, and a therapeutic agent for gout

hyperuricem a conpri sing one of these subst ances as an active mMﬂMHIMW ”m mﬂm
Description of the Relat Qﬁi#?ﬁﬁﬁ)mnt hyper u

Japan is reported to be ?ﬂ“ég I|on and fﬁht suffering fron1asynptona |c
hyperuricema is estimated to reach several mllions. prerurlceﬂMHmmmmW"
becom ng a popul ar di sease. Presently, hyperuricem a and gout MWM
hyperuricem a are treated by inproving living environnment and adm ni &b@d:i N
various drug therapies for each period when attack of gout is predicted to
occur (presynptomatic peri BATKGROEKNDabFaTKE of NYENTIOKCuUrs, or when attack

of gout subsides. That is, preventive therapy is conducted in the

presynpt onaFielgerf othbyladennisheri ng col chicines as well as controlling
daily living environnent. When an attack occurs, drug therapy using

non- st eroi dal orThsa @reiseRIt hﬂY@ﬂhi?%ﬂﬁﬂﬁﬁﬁyiégéﬁ@@v' hef nfytEbagateed.

After the attack subsides, patients are given gui dance to | nprove

their I|fes???%ouVﬂéH“VHbF@Q@ﬁﬁn%u?%t}BHB%%Eﬂhéufgl%qéhposé§§@§§ﬁ%ﬁ? as to

whet h h db d t f
nor oased pf GHIELT G 010 T e U “RAIBAF of} GRE byF QI Ahar &BHeS wi h

drugs, whi Cﬁo?f?%gﬁé %h %faocsencg%g s%flfteﬁge esouf’\h %%o%re%l%epo dﬂ)fj%c%g(ﬁtlon

benzbr onmar o ose’ whi resorp TSN B TARCE Sad

SU|f'”pyraZQHQreébo%ﬁu%QJ%HekgBéﬁ%ﬁcaS%QHEeﬂof%ﬂﬂh?bHHShy§8£ur§éeﬁi£rates

xant hi ne oxi dase inhibitors which inhibit production of Uric acid, such as

al I opuri nol co@fﬁ@iﬁ%nﬁlé DS @hdskOshBs BRh8et Ca PIRYV aBL i dROUL g BOYPEn AL t acks
t hrough i nhi biting chenotaxi sand phagocytosis of |eukocytes such as

neutrophil if adm nistration thereof has been conpleted within a few hours
before the attack. Since col chicine has various adverse effects, however,

t he use t hebestristiom ¢&dthe RékabtediAum and it is therefore difficult to
timely admnister it. Accordingly, drug therapies are mainly adopted, but
only al |l opuri nolThe ramiidmlsife adrientts wWisht hyperok igenéaséncdased by

i ncreased production of uric acid, and a netabolite of allopurinol
oxypuri nol , r?%%ﬁge@ot%eb%c%u%ﬁl%}%Bl%%da%ﬁyt%%Es%u€5$€hm%s?E9%at|on

FurthernDre t hi as been, reported to |nduc adverse events such as
Fash n deceatmfoRehls IR TR C R ot Tt HES Lad (FF o iRth caeyeR

adm ni ster. ‘'millions. Hyperuricemia is becoming a popular disease.

Presently, hyperuricemia and gout due to hyperuricemia
are treated by improving living environment and administering
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 controlling daily
livingenvironment. Whenanattackoccurs, drugtherapyusing
non-steroidal or steroidal anti.inflammatory agents ismainly

conducted. After the attack subsides, patients are given



Exanpl es of conpounds havi ng xant hi ne oxi dase inhibiting activity that can
be used for treating gout caused by increased production of uric acid and
are effective for hyperuricem a and gout due to hyperuricen a have been
described in J. - 3 Medicinal Chem+sery, 1975, Vol. 18, No. 9, pp.

895- 900, Japanese Patent Publication No. 49-46622 and Japanese Patent
Publ i cati on No. 50-24315, which disclose sone 1, 3, 5-substituted or

Syperur: contaacd o' Lh700E ERIDEUNSEe s SAUNTIGE, s A S ong

Hyperuricenta and gout caused by perurice _
young peopl eubfed 8k & f&h G898 shBnki 4 £3bYlie AREr thedd !ﬁfié&qighfe

di seases cannof be dealt w th onlyby guidance aim ng at “i nprovenent o

lifestyl e. Howemesed Gpeundedhaxiratiparoyedr £f ficiacydf 8y theseadigeases
are difficult to obtain and devel opment of novel therapeutic agents has

made |ittl eppoageessnbyt novd c Arciobjiecmaefe tihe 1pwesenly Havgnthefapseto
provide a novel 1,2,4-triazole conmpound which has a hi gh xant hi ne oxi dase

i nhi biting atthvidtygandwhicbisekbibats a thecapeuicceffeant, f suchyperuricen a
and gout due to hyperuricem a caused by increased production of uric acid.
In short, tReoPeRecidmpshbeorbbimehengr dd@se vhiehtindrilrid] nessrpbien

| ,2,4-triazol e compound represented_by the follow ng general fornmula (1):

[ Cheni cal 2PTRATAE RCNARf SEriRoag 15Ul T1nRYTrGpeRey nBYOBe Wiybshi tpeavat 1, 2
or 4 position.gﬁth a suaséituted al kyl groug End has substituted aromatic
rings at 3 3NUIBTPOSFPIONEIOBS hy TGk e®Br CHLERFES t nEPRBRINGHRXE82 %R

i nvention o{ § invention rela rocess_for production of a

. Q iPresent ; es, 10 a p
1,2,4-pr|asze §oﬁ%oﬁnﬁ }%%régghPéE %ﬁoéﬂﬁtéﬁgv% d%g%?lﬁgﬂdgeﬁ%? Ia?ornula
the Step of FBRRTThohh | o e &' GRLATR R MARS S Pa R BRSO e Wit
a hydrazi deg9f AN, & 28RS k6 reAHROO 118 Bl Hchemotaxis and phagocytosis
of leukocytes such as neutrophil if administration thereof
has been completedwithin a fewhours before the attack. Since
colchicine has various adverse effects, however, the use
thereof is limited to theminimum and it is thereforedifficult
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 tobe accumulated andmay cause
calculus formation. Furthermore, this drughasbeen reported
to induce adverse events such as rash, a decreased renal
function and hepatitis, and is not easy to administer.
Examples of compounds having xanthine oxidase inhibiting
activity that canbe used for treating gout caused by increased

production of uric acid and are effective for hyperuricemia

and gout due to hyperuricemia have been described in J.



The third invention of the present invention relates to a process for
production of a 1,2,4-triazole conpound represented by the above descri bed
general formula ( 1) in which R3is a |lower alkyl group substituted with a
pi val oyl oxy group, characterized in thaB the process conprises the step of
reacting a conmpound represented by the general formula (1) in which R3is
hydrogen with a hal ogenated | ower al kyl ester of pivalic acid. The fourth

| nventi on ofiehhes pLESERbnt BYEPLI 075l aLes 18 anbhenapsuti goa0ens
conprising a conpound represehted by’ the above descri general formula (

1) or a hydsphfe9t misald pliBehegt ias ), a@tu_%%zizngﬁ@dda%nes@%&eﬁ?e
circunstances that only one xanthine oxidase inhibitor s comrercially

avai | abl e, phelpeesesh NOYepbops3abrefnathchedtlffeasgpapound having
inhibitory activity against xanthi ne oxi dase on hyperuricem a and gout due
to hyperuritesj B-whbsbitsteausedspy-sa6seasete@dr odpct+opi §fouei ¢ acid, and
- 5 continued researches focusing on 1, 2,4-triazole conpounds as a basic
substance. ésmpouedslt, the present inventors have conpl eted each of the
above nentioned inventions. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Hereinafter, the present invention will be specifically
described. First of all, the groups in the above descri bed general formula
(1) will be described. In tﬁ%g%%%V%CH%§3ﬁiH@Em@@HéFhI fornula, R2

t bstitut ed, i dyl bstituted pyrid
having a cyano, TERICEIGGIY RAGYEHY Fouerdtk GKp SIS BERPR Ko gr oup
bsti t tit d bstituted id
G oup whi choPES et LebeRTEae oo U E HPRORET ot SETarBLbr CpHERGToTy ot,
pyr 1 di ne- N oXr 08 91 QU £ A/eeoPROUY (R LTSRS SRYTLANIOL QPR3 PHEMY! 0T OUP
substituted wt cyaho Or nitro group or a phenyl "group subStitutéed wth,

in additiOnoﬁPyE%QﬁﬁHéﬂHeQiﬁiﬁgg%QH&mé%éﬂgﬁﬁéfﬁﬁ%%s%gﬁggfﬁgﬁ%%nged | ower

al koxy group, an ower al kyl -pi perazino group, alo 10 group, a
phenyl t hi 0 gsopPun@s Bat OMEN iBbKyYedNd NP1 B5O8YPEoPr ONE S8 1 b s &1 4Se ot an
unsubstituted pyridyl group, a pyridyl group substituted with a | ower al kyl
group, or adpyfidiubeibotade: giddpvedsprspdbdinaydlothdeseepyid dybngsoups in
the case that R2 is an unsubstituted pyridyl group or a pyridyl group
substi t ut edhas thade | bietlal kydgyesspby Rowepresents hydrogen - 6 or a

| ower al kyl grogghsubstituted w t h pival oyl oxy gpoug and in each case R3
bonds to one of Athebdectogerfiw brsspRtt Hevanton 45t £p el dd agneept esent ed
by the geneia formul a £ 1) . In the case that both the substituents at 3
and 5 posi ttofs?ofr1RECtRNPIRRIRE YHEChriedem Rk maREh ERepPX 5258 ri di ne
rings, at |least. one of them.are preferab substituted with a cyapo group
or hal ogen, TPt l??lé—‘cctdsvelttyhﬁpgoh% uosfeé“ﬁ'ea%%gﬂeﬁ?é]rﬁustjﬁ ageaﬁdg r

positions i , e be substituted with a
Cubst i ¢ ut ed grHiEt e P BB go R P e O B p AR LBt e
pi perazi no G ORet PorsUPBtht Ut eg-pfi no group, etc., but it nust be
substituted with either a cyano or nitro group. The conmpounds of the

present inventiam kawrtg thesei £9abimadn ©1sn Off SURSHrbUBAL OHOLRE:HRVE
exhi bited a hi gh xant hi ne oxidase inhibiting activity which cannot have

been att ai neell dye s ot eat 1 ohad - CoT@OBINE SchiiipGind Nr &b ¥Os ki B rxé dase
inhibiting test, and thus the present inventors have conpleted the present
i nventi on. following general formula (1):

[Chemical 2]

R3
N:|-N

RF/L$}>\R2

(1)



1,2,4-triazol e conmpounds as basic structure of the present invention
include the followng isoners (A , (B) , and (C) , and all of these are
referred to as 1, 2, 4-triazole and represented by the general fornula (1).
| soner (A) [Chemical 3] R3. ~N-N ~ 1 Ri4N-Rz | soner (B) [Chemi cal 4] R3
NN R\A~R2 | soner (C) [Chemical 5] NN R~ ~R N2 | R3 The process for
production of the conpound of the present invention is based on a reaction
between an i ppELOSL, ?&bétf?éESér%‘%@ Q%ra{]gggilcgoﬂlv}irtlﬂae %tsfe-%ufexgraz' de
of an aromatic carboxylrc acrd. That s, 't process is characterrzed by
reacting an,i@i,no r n C di. ener al rgul a (2)
N R T K A A sl i L
RZCONHNH2 opokeagbhByg anhiat-aeet berar eRIesentedoby the corresponding
general formula (4): RZCN with a hydrazide represented by the general
formula (5): RLAGNANKELordrinpesdtEich (EStels peksanti Ahrendcobd) rpradesed by
reacting an aromatic nitrile with an al cohol under basic condition wherein
t he al cohol toay beocéss Emanpredusbilonnofieahbdxpdé-orisndiancemboxnde or
alternatively with an al cohol such as nethanol or ethanol under acidic
condi ti on caaspbesesbdd bSudie shbvs desodibed garderalafpdingledidiin whichn be

separated and im noethers produced under basic condition can be separated
g Rs is hydrogen, characterized in 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
representedby the above described general formula (1) inwhich
Rz 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 R3 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
aimedat creatingacompoundhavinginhibitoryactivityagainst
xanthineoxidaseonhyperuricemiaandgout due tohyperuricemia

which is caused by increased production of uric acid, and



as a free conpound or may be separated after converted to a salt. Exanples
of the solvents usable in the production process of the present conpounds
i ncl ude aqueous sol vent such as nethanol and ethanol, and nethanol is
preferred. The reaction can proceed at goemtenperature, but preferably it
i s conducted under heating in a viewpoint of reaction rate and elimnation
of water in the reaction. In the case that nethanol is used as a sol vent,

t enperature ar_its boilli int gabout 63C), are _preferred, and

ref | uxi ng c%ﬁﬁ?%?gﬁdﬁﬁf%ﬂﬁ% é%g?ﬁuﬁ RIS b fﬂoﬁréﬁgﬂgﬁé§qﬁdQQé%ﬁ?esent
applicationg g@gg&igﬂbgkgﬁ gan be set freely depending upon the reaction
tenperature as ong as | F&rl's within the range so that side reactions or

production of degoOnPegistiien sHBsHA I e that
a |lower al kyl group gﬁ%%titu?eg %ﬁ?ﬁggtg?%%?@@?%ﬁ?ﬁgﬁiE%“F%QF%?$8§gged in

t he conmpoundrofththgppirespehti AMEAL i Aenthenkeacti on can be conduct ed
according to a conventional dehydrohal ogenation reaction, and is preferably
conducted in the presence of a dehydrohal ogenati on agent such as wel | - known
organi ¢ bases and al kali zing agents. The reaction can sufficiently proceed
at room t enper aDETAIARE0 DEACREPTOONUOFelHENPRAEEBRRENt EMBODEMANPEe of which
i ncl udes di net hyl formam de (hereinafter abbreviated as DVF). [ Exanples] The
conmpounds and priEritein ot @F 0ddesp Beton Hilny and itdrewpt denspepiéacadhyvand a
test method for confirm ng effectiveness of the conpounds and results of
the test wififScribgd.pe described nmore specifically by way of exanpl es.
These exanpl es g%fclosed, Eomever, shoul. d not he construed for limting the

present inventi oI Tr Mt Ryl sHPE SEWPT doheleidhatedessidachgencsg DMSO i n

the fol I owi Les. le 1 .
3- (e4- ! sobut ggff-%é?%ipt(r?gpﬁg@r??ggfﬁ‘fﬁé?ﬁ?r-4- pyridyl) -1,2, 4-triazole 1)

Production of 4-j - 3- Nj - (trile of
4-chloro-3-nitro %%%&%{? ee%m%agscq%%%%e%éﬂlanl ZJ‘%Oé“r}ﬂadf %Nﬁ?pgﬁ egFFer 16.0
g of 2-net hXﬁﬁﬁfBﬁﬁWbed’sgﬁgiBI}l RRIAZSHUM E@BQ?@@E@ea%gi-déPlagggﬁ tassium

i odi de were added thereto, e m xt'ure was heated and stirre 0C for 24
hours . Vatraviag addethd,0 lidwer ea&L1ONhALEGER S, 1 WL £ Mask ) Benigxtract ed
with ethyl acetate. The ethyl acetate |ayer was washed with a saturated
sal i ne sol utlbplahdodygtredpoasr amaghssi tivestl f & e refire@renttide amagnesi um
sulfate was filtered off, solvent was evaporated under reduced pressure and
t he residueunagbstibfeteddorosgbstthufed ppridul chrount ehyiaphyayHezane- et hyl
acetate (10:1) was used as an eluent and 5.9 g of the obj ect conpound was
obt ai ned asSubphibuyed| vitkrgshalogen, HERMRP CDCIPRERPPNELAUPO7E6H, d, J=6.
76Hz), 2. 11°-2. 25(1H m, 3. 94(2H d, J=6. 43kz), 7 15(1H d, J=8.

ol Hz), 7. SRYHiHA1RE Njewidegrovp qupaspopding tpythgsepyridgigyovpss 54 g

f th t al bt ai d i di | di 50 m of th |, d aft
o5 e oY b et E i & s R R R NS TR b e ey Brade O
ti d at . f

stirred a Og@grgﬁgpg%r glglgﬁgtyegeé%%%n gﬁ%&g@ gg;a 5%9885% ntt98 9 0

2-methylis ydrazi de ‘was en a € mXxturée was

refluxed fogyr @pb@gabse&rga&ea@r RBARIHAN (AT eLedr éﬂkdﬁ‘\tﬁh ,%ﬁporat ed
S

under reduced pressure and water was added to the residue, ﬁ%ﬁ%
extracted V\mtlo@éhyéuagfﬁl@i@erﬂii@@ NVAIp MBONRSIHMsihfiahe o Akbap, the
magnesi um sul fate was filtered off, the solvent was evaporated under
reduced pr esisenmel tichd arrefuy,noves laddadal Ryl baihbusrols apred ikesi dhetand
stirred at roomtenperature for one hour. The precipitated solid was
filtered, wWashed naitt larchimedfsdrirmared] dryneiddwll tdr cupacuwpmpitdyl tgraougel d 1 .
50 g of the object conpound as a colorless powder. = H NVR (DV5O-d d) ~ppm
1. 01(6H, dsubskitebedmith a dowez alkyiHrogp, or 57p3Hidshe-N-oR3deH d,
J=6. 43Hz), 7. 56(1H, d, J=8. 9l Hz), 7. 80 (1H, d, J=5. 1 1Hz), 7. 88(1H,
s), 8. 31(1¥FOWR COE®SRPRding arbles® Py, ggoupsiinddiy rase. that1H, d,

J=5. 11Hz) ’Rzlé%'L's 8a6n( ]ﬁﬂisu%stituted pyridyl group or a pyridyl group

substituted with a lower alkyl group. Rs;represents hydrogen



Exanpl e 2 3-(3-Cyano- 4-i sobut oxyphenyl)-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 mM of DVMSO and after 20 . 0 g of potassium cyani de
was added thereto, the m xture was heatgd-and stirred at | 0O0C for one hour.
The reaction mxture was cooled to roomtenperature and after 81 . 6 - 11
g of 1-brono-2- nethylpropane and 11 . 76 g of potassium carbonate were
added theretg, the mx nd sti.rred, at. 80C for 8 hour
Vat or vias. aRB ORIl HEh EEPOR ST o C R M Vb haR S SRS Bi b
ethyl acetatg o IfeceLbyk, apsidu e, es Jesyeshad idh A sal unated, sal i ne
i dri 6 u Kf

sol ution an over gneS| um s ate. magnhesi um su at e Was

filtered of{, ot hecsoLygnt er\éeb%r HRGefnL Ograpjﬁrf%%ﬁ?ef% apd the

resi due was subjected to si ca gel colum Chrona xane- ef hyl

acetate (3: 1) V‘ﬁ?tﬂé%sﬁ@tﬁé‘t %'o‘%?lnﬁhé Quﬁbgh@ugﬁts%& 9 a2l @g@@h%lbﬁﬁ%l ow
powder. ' H NVR(CDC 13)appm 1. 9(6 2. 28 m,

3. 91(2H, dofleEBe d&Edund. oﬁﬂﬁﬁb piesbﬂi 1ﬁ$@ékaoﬁ c%ﬁprlse8 Qgtﬁlﬁl 2)

Production of the object conpound Sodi um nethoxide in a catalytic amunt (
0 . 08 g) wasngddedlt tledd: wineob fatheh harwlp redflattaidry cobisaiiniutedOwibl g of
the powder obtained in 1) , and the m xture was stirred at room

t enper at ur eaoggaNP gliroupsoni baldaen, agind hydrhei deseathatdedet oft hive
reaction mxture, which was then refluxed overnight. The precipitated solid
was f|ItereauBﬁHlFB@ﬁV§ﬁéﬂh%ﬂiﬁfﬁ@#ﬁ#@@ﬁaﬁhﬁRQﬁ@théogpbikFﬁheﬂhé title
conmpound as a col orl ess powder. - %@8 pm 1. 03(6H d, J=6.
77 Hz), 2. g501B 1A fkﬁu%itlﬁut%fiwﬁha Slab%tl?ﬂ% %)Or ﬂnSHBEEHtUEedJ =g,

5 5 1% gaﬂ%ox"yg“rf‘z‘%wﬁfé SHF b A Eoa G e Eaccor di no

go[grESSﬁgrgs ?é ?%%%%)%ph @' PE§|gg;;zh%%€Qﬁ:éﬁw&%%@pESbgtituted

2- net hyl - 4- d e owder HHNVR (DVBO-d a) 8ppm
2, 57(§H s‘?ilﬁé.guhér s c§,£h§28£7%f’g£85§%g@§ p, 3. 80-r3.(83(2H, n§ 5

The compounds of the present invention having these
combinations of substituent groups have exhibited a high
xanthine oxidase inhibiting activity which cannot have been
attained by conventional compounds in an in vivo xanthine
oxXidase 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 (&)
[Chemical 3]
Ry

‘N—N

Rf/£§NjL\R2



52(2H, s), 7. 53(1H, d, J=9. 08Hz), 7. 79(1H, d, J=4. 95Hz), 7. 88(1H, s),
8. 307-8. 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- et
hyl -4-pyridyl)-1,2,4-triazole Yell ow powder HNVR (CDCL s) ~ppm 2. 39(3H,
s), 2. 62*-2. 6 6(7H, m, 3. 197-3. 23(4H, m, 7. 20(1H, d, J=8. 74Hz), 7.
81(1H, d, J 5 |1 Hz), 7. 91(1H, s), 8 15(1H, dd, J=8. 74, 1. 98Hz), 8.
48(1H, d, J=_1. 98F§ 8. 63(1H, d, J=5. Il Hz) Exanple 5
3- (4- |sobut§F8ﬂFﬁo nltrophenyl) 5-(2-methyl -4-pyri dyl)-1,2,4-triazole
Orange powdi 1c§ 7 HNVR (DMSO-d e) 8ppm 0. 9 8(6H, d, J 6. 59 Hz),
1. 94-r2. o{;EEF‘m% . 56(1H, s) 3. 173. 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. 81(1H d, J,-B:h 98Hz) Exarrple 6
5- (2- Met hyl - 4- pyri dyl )N3N(3-vi t ro- 4- phenyl t hi ophenyl -1,2,4-triazole Yellow
powder ° H-NI\/R( m 2. 56(3H, s), 7. 03(1 H d, J=8. 58Hz), 7.
57~-7. 87(7H, , 8. 20(‘1H'3zlo J=8. 58Hz), 8. 61(1H, d., J=5. |2Hz), 8. 88
(1H, s), 15. 04(1H s) Exanple 7

Isomer (C)

[Chemical 5]

N—N
a L P,
Ry

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

That is, the process is characterized by reacting an
iminoether represented by the corresponding general formula
(2) : RiICN 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 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



3-(4-1sobutyl thio-3-nitrophenyl)-5-(2-nethyl-4-pyrid yl)-1,2,4-triazole
Yel | ow powder ' HNWR (DMSO-d a) ~ppm: 1. 0 7( 6 H d, J=6. 6 0 Hz), 1.
917-1. 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), 8.861(1H, d, J=5. |2Hz) 8. 84(1H, d,
J=1. 98Hz) Exanmple 8 5-(2-Methyl-4-pyridyl)-3-(3- vitro 4- phenyl t hi onet hyl
oxyphenyl)-1,2,4-triazole Pale yellom/pomder - " HNWR (DVSO-d e)
dppm: 2. 5_7( 277 7 A 7. 88(3H,
0 s 33(mﬂsd%%e% cgpol gl he %%%ra%icéﬁé t Prvebseffiiogy
Exampl e 9 5 (2 Methyl -4-pyridyl)-3-(4- nethylthlonethyloxy 3-ni

trophenyl) - i ,4-triazole Yell ow powder ' HNVR (DVMSO-d B) ~ppm 2. 22(3H,

s), 2. 57(3 H, sﬁ.xa lé@g%liheg)sol%ingéhsi?ﬁfist% %ﬁﬁﬁ%&%ﬁé@rﬁprggesgz& 4

1, 1. 6 5Hz), 8. 54
3- (4-Benzyl gxyaBEhyex¥n8- BbhpORAGRY L hePulid- BBLBY¥is4solvent such as

-pyridyl)-1,2,4-triazole

methanol and ethanol, andmethanol ispreferred. Thereaction
canproceedat room temperature, but preferably it is conducted
under heating in a viewpoint of reaction rate and elimination
of water in the reaction. In 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
time can be set freely depending upon the reaction temperature
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
apivaloyloxydgroup is introducedin the compoundof the present
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 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 anhd production process according to the
present invention and a test method for confirming

effectiveness of the compounds and results of the test will



Pal e yel |l ow powder ' H-NVR (CDC I g) Sppm 2. 6 8(3H, s), 4. 7 9(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. |4Hz), 8. 57(1H d, J=2.

| 4Hz), 8. 66(1H, d, J=5. 44Hz) Exanple 31-

5-(2-Met hyl - 4-pyridyl)-3-[3-vitro-4-(2-tetrahydropyr

anyl net hyl ) oxyphenyl]-1,2,4-triazole Pale yell ow powder - 15 7 HNWR

DVEO- d 1. .35%-1. 81(6H, , 5 7(3H 3. 4 3M-4. 6( 4H,
COVE%C b BRPEystyi B8t gor8abBlhi leafid G Nhuths Ssamglear; Ticke so(1h
dd, J=8. 91 , , = 1. .. 60(1H =4. _62Hz
E?anpiﬁ %2.§¥%EP§§%n%§ﬁ9%§%%§bl€?§%Yﬁ%bygﬁgg%?jg??3g%t??%%éf%f%)#%%oaggtion
(0] ne | : n : | SONI COtl NI C acCl OoXI de
Stdag 10 2o EghbnEhe BrOsbiE divenfigh.|son ¢

1- et hoxycar bonyl p 2n&tixeX Ysuly £s:6i dy drO Harali 18 s phrekMeh «addedpirger et o,
and the m xture was stirred under argon atnosphere at room tenperature for

one hour . 3R thd godliowehHasehmp@ssadded to this m xture, which was
stirred at roomtenperature for 17 hours . After the sol vent was evaporated

under reducErRappésslre, the residue was subjected to silica gel colum
chromat ogr aphy. Chl orof orm acetone (3:1) was used as an eluent to yield
11. 1g of a whit e3ptAwiesobut ek WMR(ICDC ¢ 18emyd ) 35— 05184t hw) 5 47byB8IYH, d,
J=7. 2 5Hz), 8. 2 2(2H, J=7. 2 5Hz) 2) Production of methyl

2- cyanoi sonréoft AaE&1a30ileg of the crystal obtained in 1) was dissolved in
170 M of acetonitrile, 14.6 g of triethylamne and 21.5 g of

trinethylsilylnithiEEoediggded thdrs@Rstoxya me thobemaeNids 1lér | uxed
under ardon 2t s, o 8 U ALl s AL NGIL o8 SaRerpl g0 under
ChronatograEBM.ml 6f1§MF, and after 16.0 g of 2-methyl-l-propanol, 30
g of potassium carbonate and 7.1g 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 used as an eluent and 5.9 g
of the object compound was obtained as a pale yellow crystal.
‘*H—NMR(CDC1 s)6ppm:1. 07(6H, d, J=6. 7T6Hz),
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. 15Hz)
2) 1.54 g of the crystal obtained in 1) was dissolved

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



Chl or of orm acetone (95:5) was used as an eluent to yield 8.44 g of a pale
yel | ow powder. ' H NVR(CDC | ~)appm 4. 0 1(3H, s), 8. 08(1H, d, J=5. 45Hz),
8. 24(1H, s), 8. 90(1H, d, J=5. 45 Hz) 3) Production of 2-cyanoi sonicotinic
acid hydrazide 8 . 44 g of the crystal 1apbtained in 2 ) was added to 85 ni
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 solvent was

d d hl f ded h i due,
Shion aaes SPRS P EREE PE OIS O P LSO A 180 290 on PehBErpERER
| . . . P
S0 S ol a"a yRUEEChElon tRERSEOHELD 8008 OhBh b I TG ) Appm 4. - Ya( o
s), 8. 05(1blfetHyPisbRMdtific3dédd npdrad: adUddtiribn f%%l%le'dma'%b 18-

23(1H, s) 4) Production of the object ‘conpound 2.67 g of 4-cyanopyridine

was di ssol vedxtirdOwat etrmekBanebr 068Bodref Sorkdwm ¢t haxd deiwas added
thereto, and the m xture was stirred at roomtenperature for one hour. Then

4.15 g of themplgsed| whiwmedaisnedpoestaddedecandetibeetipdaysnmpandef | uxed
for 37 hours. After the reaction conpleted, the precipitated solid was
filtered, wiashed waist addedHanbhe ared idtuesdwhii th vesvastinacpadpitth gkkyd 3 . 66
g of the object conpound as a yel |l ow powder. - 17 ' HNWR (DVMSO-d e)
~ppm 8. 01fgetabd, d=uedDver magppmiym gulBateH Afer)the nagngsigBHz), 8
53(1H, dd, J=1. 65, 0. 50Hz), 8. 80(2H, dd, J =4. 54, 1. 57Hz), 8. 93(1H,
dd, J=5. 115upfate YE§ ﬁy%p%q%d]gﬁf, the solvent was evaporated under
3-(4-1sobut oxy-3-nitrophenyl)-5-(4-pyridyl)-1,2,4-tr iazole A white powder
was obt ai neHeéEE‘Saeﬁ’ 5 91 o& %F€§F°§F‘n¥?5ra44?dt kesEre FhB&ppraired H NWVR
(DVBO-d e) 1. _01(6 d, ,J=6._60 2...002. 12(1H 40 Q4(2H, d,
506 aa ) P8 i G 5fea "8 e obn Pduncen A% 455 Wiy MECT,

dd, J=6. 10,,d~:98 - PN = 9 kA (2H, A - ]=6 OHz) ,
14 92(1H s r&gﬁp%iﬁﬁ%oﬁcﬂ w:QE,L qultéréd, \Qggl)léd%lgh (c%lor%fo‘]:m anh

3- (4- 1 sobut @¥yed-wiith QRRM(n pﬁmﬁa:d“fgigﬂi'ﬂ'w id®the object compound

- N-pi val oyl oxynmet hyl -1, 2, 4-triazol e 354 ng of the powder obtained in

Exanpl e 1 was di asdb¥edsknpdwakrof DMVF, 181 ng of pival oyl oxymet hyl

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

m xt ure was Syt t enpena or 118 resi1. Bt hy —aeet atee was
added to the geawgﬁ (rgx upe, rHv)\/nu?cﬁ% s&lt'héri \g;glre\ngv’\n Eh’ w/atgﬁrj' aﬁ dried

over nmagnesilim gulif.at®eg ~Afx er1 BGHel Brgmnes W sBIT@E3 ¢l was)fi4t epeg H, the
sol vent was evaporated under reduced pressure and the resi due was subjected
to silicageld, JF¥b. 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

reactionmixture was cooled to room temperature and after 81.6



col um chr omat ogr aphy. Chl or of or m acetone (95:5) was used as an el uent and
358 ng of the object conpound was obtained as a white powder. 'H NWR
(coci~) ~ppm 1. 067-1. 11(6H, m, 1. 26 ~-1. 27(9H, m, 2. 117-2. 29(1H,
nm, 2. 64*r2. 68( 3 H M, 3. 91"*"~31.98(2H mM, 6. 13"~ 6.109
(2H m, 7. 127~7. 2 6(2H m, 7. 4 9~7. 5 9(2H, m, 7. 8 2"8. 05(3H,
m, 8. 27-r8. 37(2H, n) 8 608. 72(3 H, nm) The follow ng conpounds were

Exanpl Edlgccr o v e Aol %ﬁ%ig R e r@IPFF‘a%bBFEeng

' 1 7 H,
oy Y Bpre pdddh t%‘af?zfp Hey 08T pa ¥ §a‘t6t61(aeta<h~?téﬁre52 dt, gb° C94I(—|z)
8. 29(1H, dgor‘JB‘%o % a‘:@!?'zv}as %dé% :HS' the eny J)cg'g‘fr%x%ury"(@ﬁ;@%'_lz 4 ¢

J=5. 94Hz) Exanple 4- SOpr opoxy- 3- nltro 4-pyridy

riazol e Pal ﬁay%hle%ﬁrvéé@édmthé%h 1'5-&‘&‘63&0'\/5 @trﬁﬂmetlatéfgﬁf& d,
J=5. 94H z), 1. 36(3H, 4. 94(1H, m, 7.°60 (1H d, " J=s.

9l Hz), 8. Oﬁégm%dddlﬂh% %ﬂiﬁatéﬁ 29(iHd sddutdo®h add, leeHGbﬂ')ﬂr
50(1H, d, J =2. |6Hz), 8. 74(ea~h2H, d, J=5. 94Hz) Exanple 17
5- (2- Chl or omdgpysidylgulFatd i salftteaxyha magheeimanylh) fate was filtered
off, the solvent was evaporated under reduced pressure and
the residue was subjected tosilica gel column chromatography.
Hexane-ethyl acetate (3:1) was used as an eluent toyield21.75
g of a pale yellow powder.
"H-NMR(CDCL)dppm: 1. 09(6H, d, J=6. 7T6Hz), 2
13~2. 28(1H, m), 3. 91(2H, d, J=6. 43Hz), 7
04(1, d, J=8. 74Hz), 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), and themixture was stirred 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
methanol 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)



-1,2,4-triazole Brown crystal ' HNWR (DVMVSO-d e) dppm: 0. 9 7(3H, d, J=6.
4 8 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. |8Hz), 8. 01~-8. 05(2H, m, 8. 31(1H, dd, J=9. 18, 2. 1
6Hz), 8. 5 67-8. 5 8(2H, m Example 181> -
3-(2-Pyridyl)-5-(3-nitro-4-isobutoxyphenyl)-1,2,4-tr iazole Pale yellow
powder ' HNWR (DMSO-d B) ~ppm: 1. 0 1(6H, d, J6 76Hz) 2. 08(1H,

m,
4. 02(2H, d, J=6, 43 2 8. 03 t 8191H
0 5 o) e S hevwing RGNS Ward doaedd HCM W aza.
62Hz), 14. [ Ex | e
3-(3?Pyri dy )%é ?ggnézFém Er|Bsogﬂt EQ?/% %ﬁh S:Ximalﬁstr F%Czio?e Grayi sh white

powder aplgk%II\/R(DIVBOd s) 8ppm 1. 01(6H, d, J=6. 60 Hz), 2. 08(1H,
M, 4. 03(2EY 27Hz), 7. 5 7(2H, m), 8. 32(1H, dd, J=1. 98, 8.

ol Hz), 8. 4 1(1 0 « aH, (d, J=3.
79Hz§, 9. 25((1H|_B dpr %a%%ﬁﬂg)z E“f%“%‘%“"@ piden PO lypfon $B( 144

3-\(/\5- Met hyl 24m§yhygyh)p§riay@yampz44L§9bg§@xgphenyl ) -1,2,4-triazole Wite
powder

Pale brown powder

'H-—NMR (DMSO-d ) dppm: 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. 95H2z)
Example 4
3-[4-(4-Methyl-1-piperazino)-3-nitrophenyl]-5-(2-met
hyl-4-pyridyl)-1,2,4-triazole

Yellow powder

'H-—NMR (CDC1l ) dppm:2. 39(3H, s), 2. 62~2. 6
6(7H, m), 3. 19~3. 23(4H, m), 7. 20(1H, 4, 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



H NVR (DMSO-d e) 8ppm 1. 04(6H, d, J=6. 76 Hz), 2. 11(1H, nm), 2. 57(3H,
4. 01(2H, d, J= 6. 60Hz), 7. 45(1H, d, J=8. 58Hz)?. 79(1H, d, J=5.
Hz), 7. 88(1H, s), 8. 30(1H, d, J=8. 74 Hz), 8. 33(1H, s), 8. 59(1H, d,
5. |l Hz) Exanple 21 3-(2- thhyl 4- pyrigdy ) -5-(3-nitro-4-nmet hoxyphenyl)-1
4-triazole Yell ow sh white powder ' H NVR (DMSO-d e) dppm 2. 57(3H, s),
02(3 H, s), 7. 58(1H, d, J=9. 07Hz), 7. 80(1H, d, J=5. |IHz), 7. 88(1H,
), 8. 34(1H_.dd _J=2. 31, 8 O9lHz), 8. 55(1H d, J=2. 3lHz 8. 60(1H, d
J=5. | |H) Eia'nEIMRz;iIBM(&Q\mmyD dmy’rmdyﬂ)- §-8 $6cifand-4JcFd oph Spyl et ho
xyphenyl)-1 i ro o) " HkN s) dppm
0¥p42(¥ke n;fzé %5 “’ﬁr 0‘}(éﬂ? R 27,8 @??éﬁ 3); Mg (fgﬁzﬁg d) o7
09Hz), 7. 4 0 7H 1 5 H, &), 8.
31(1H, d, J%él-(lo%ﬁz’);n_g 723I(_%ﬁ( )I—I 3{ ?‘B( 1I?| éoﬁngl I Hz) SgiplgSZB
3- (2- Cyano- 47 pgH gyth) ; 58(21me< 05 4dRyp i B¥d9-14204-1 1908l @ )page el | ow
powder H-NNR DVSO- d iﬁ’ . 81(1H, d, J=5. 61 Hz), 7. éO(lH s), 8.
31(1H, dd, ﬁ:& 095 &( 2 th, ma), 83, &A((lHH,s)d 81=613(1918ﬁz|}|:5 |1 Hz), 8. 9
2(1H, d, H=5. Il Hz) Exanple 24
3-(2-N®thyIEﬂapyiEdﬁl)-5-[3-cyano-4-(4-nethoxybenzyl

oxy) phenyl]-1,2,4-triazole Wite powder
5-(2-Methyl-4-pyridyl)-3-(3-nitro-4-phenylthiophenyl

s),
|
J=
, 2,

4.
S

)=-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(7TH, 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-Isobutylthio-3-nitrophenyl)-5-(2-methyl-4-pyrid

yl)-1,2,4-triazole

Yellow powder

'H—-NMR (DMSO—-d ) dppm:1. 07(6H, d, J=6. 60
Hz), 1. 91~1. 96(1H, m), 2. 57(3H, s), 3. 03(2H
,d, J=6. T6Hz), 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



H NVR (DMSO-d e)8ppm 2.57(3H,s)) 3. 78(3H, s), 5. 29(2H, s),7. 00(2H,d,
J=8.74Hz), 7.46(2H, d, J=8. 74Hz), 7. 57(1H, d, J=8. ?4Hz)7. 79(1H, d,
J=4.78Hz), 7.88(1H,s), 8. 33(1H, dd, J—2 15, 8.74Hz), 8.34(1H,s), 8.
59(1H, d, 5. |l Hz) Exanple 25 -

3-(2- N@thyl 4-pyridyl)-5-(3-cyano- 4- |sopentyloxyphen yl)-1,2,4-triazole -
22 Wite pomder H NVR (DMSO-d A) dppm: 0. 9 7(6H, d J= 6 6 0 Hz), 1
70(2H, m, 1. 84(1H , 2. 57(3H s), 4. 26(2H t, J=6. 7. 48(1H,
d, J=8. 58Hy)H-7NME {DMS Q=4 ysfppm: %8(§H7(§)H gs )32(51H9da(2a 2. 31,

g(?%%hy? 33";('/}1 dr 258?‘37% %ﬁo(jﬁﬂgre bx%e"ﬁ} 718%%2§E’a®agple 2¢

B8 i) O ShCas ‘"fep R 5§(ﬁ?_’3(§ SE-LEVEEL o

3-(2-Chl oro- 4npyrqdyl)95}(2{ppuﬁyl 4- pyrldyl) 1,2,4 triazole Pale brown
powder H NVR (DVsO-d s) ~ppm 7. 80(1H, d, J=5. 28 Hz), 7. 89(1H, s), 8.
02(1H, d, Jekamphéizd, 8. 0 5(1H, s), 8. 59(1H d, J=5. IIHz), 8. 64(1H, d,
J=5. 1 1Hz) Exanple 28 3-(2-Methyl-4-pyridyl)-5-(3-cyano-4-propargyl oxyphen
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. 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 powder

"H—NMR (CDCL) dppm: 2. 68(3H, s), 4. T9(2H, s)
, 5. 48(2H, s), 7. 30~7. 38(5H, m), 7. 52(1H, d,
J=8. 90Hz), 7. 7T9(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. 44H2z)

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

Pale yellow powder



yl)-1,2,4-triazole Pale brown powder - 23 ' HNWR (DVMSO-d a) ~ppm 2. 5
7(3H, s), 3. 76( 1 H s), 5 12(2H, d, J=1. 8l Hz), 7. 52(1H d, J= 8.

4 Hz), 7. 79(1H, d, J=5. 61), 7.. 88(1H, s), 8 . 36(1H, d, J=8. 25Hz), 8.
37(1H, s), 8. 60(1H, d, J=5. |l Hz) Exanp e 29

3-(2-Met hyl -4-pyridyl)-5-[3-cyano- 4-{(<2-chl or oet hox
y>ethoxy)ethoxy}pheny|]-1,2,4 triazole White powder ' H NVR (DVSO-d e)
Sppm 2. 7 9(3H, s), 3. 5903 . 72(8H m, 3. 85(2H m, 4. 40(2H rn), 7.
53(1H d, J=8 HotNMR $DM13®H—ddp)\1’5=5pﬁ8HZI) 3%5—9&.(1841(0&IH Jrl), 28, 8.

gl (Hg) I sgbufgl(%k’régﬁ y?gdygi(é%f{ﬁt?cﬁ (44i1‘§0tﬂ] oxK/p $|e8n(y1)Hs1 dz, 4l Fiazol e

335 %6 Feys 8 SgE It 2 oEP B, B, 82w, B s 0 HOST, o

d, J=6 43Hz),, §7. 31@((J1FH dde 8J=981H9)1,71.6@(21M @'; 5)%4(%;%'4@ J7- 85(1H,

s) 8. 22(1H, dd, J=1 9 8. Hz), 8. 53(1 =5. 11
Hz) 1. 82Hz), .60(1H d, J=4. esz)
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
l-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline was further
added thereto, and the mixture was stirred under argon
atmosphere at roomtemperature foronehour. 32.1gofmethanol
was added to thismixture, whichwas stirredat roomtemperature
for 17 hours. After the solvent was evaporated under reduced
pressure, the residue was subjected to silica gel column
chromatography. Chloroform-acetone (3:1l) was used as an
eluent to yield 1l1.1g of a white powder.
'"H-NMR(CDC k)dppm:3. 95(3H, s), 7. 88(2H, d,
J=7. 26Hz), 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 thereto, and the mixture
was refluxed under argon atmosphere for 16 hours. After the
solvent was evaporated under reduced pressure, the residue

was subjected to silica gel column chromatography.



- 24 Exanmple 31 3-(2-Methyl-4-pyridyl)-5-(3-cyano-4-nmet hoxyet hoxyphe
nyl)-1,2,4-triazole Wite powder ' H NWR (CDC19) ~ppm 2. 6 5(3H, s), 3. 5
1(3H, s) 3. 87(2H, t, J=4. 70Hz), 4. 33(2H, t, J=4. 62H z), 7. 16(1H, d,
J=8. 58Hz), 7. 82(1H, brs), 7. 91(1H-s)s -8. 28(1H, dd, J=2. 15, 8. 58Hz),
8. 31(1H, s), 8. 56(1H d, J=5. 28Hz) Exanple 32

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

e B P L

7. 01(1H, d. 1=8 78 J —5 28Hz), 7. 89(1H, s), 8. 19(1H,
dd, Rey 31g88f7?1r§|? yeg%?‘?{r(g%gdeg 2. | 4Hz), ) 63( 1H, (d J=5. 11 H)

Exanpl e 33 3- B y )ﬁ [3-cC 4Ig t hax
xy>et hoxy) et h xyw n(ycljpﬁ ES& %”gmﬁe \ﬁhf?g 0\/\E§|’ﬁE % %?tlhﬁH-f’iIN/R
(DVBO-d e) ap&ns 24 BH 3H, 8).. 2% ?31(13 §),58. 30 31(?1H J 259 &53 >
7(4H, m, 3. 6 (2 H, Ts . 8 4( 2 H,)n), 4 . g ﬁpli 53 (1
H d, J =8. Behz), 8. 33(1H, d, J=6. 02Hz), 8. 39(1H d J 8 9IFE) 8.
44(2H, s), 8. 84(1H, d, J=6. 02Hz) Exanple 34
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 themixture was stirred under argon atmosphere for 2 hours.
After the solvent was evaporated 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 powder.
'H-NMR(DMSO-d «)6ppm: 4. T2(2H, s), 8. 05(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 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.



3-(2- Met hoxy-4-pyridyl)-5-(3-nitro-4-isobutoxyphenyl -1,2,4-triazole Yell ow
crystal ' HNWR (DVSO-d e) 8ppm 1. 0 1(6H, d, J=6. 7 6 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.
74Hz) 7. 61(1H, d, J=5. 77Hz), 8. 30(1H,7dd, J=2. 1 5, 8. 75Hz), 8. 32(1H,
d, J=5. IIHz), 8. 53(1H d, J=1. 98Hz), 14. 88(1H, brs) Exanple 35
3-(2-Cyano-4-pyridyl)-5-(1-oxy-4-pyridyl)-1,2,4-tria zole Yell ow powder
H-NI\/R(DIVISOd e) appm 8. 01(2H, dd, J=1. 9 8, 5. 36Hz), 8. 29(1H, dd, J=1.
65, 5. il Hz)!, H8—NdPgQ(2¢DWBO&=do)968pLBm 386H2()1(8.’.H5 ﬂ(dll-U:dA.J'—S 1.
65Hz), 8. 92(1H J=1 Exanpl e

3- (2-Cyano- 4 pylll d>5I7HSZ[)3 8yadol ﬁl{QQ qinéi’ho&yeﬁ hol(y1 . 65Hz), 8

Gopm 51315 St " BTN &y 5787005, 8 4L L3 87?’33“ s 50

7. 18( 1H, d= 4= 75424F12) 587H2245‘ 58 293(33('"1HT) 4@, PEEH 19, 6 Jle d

J=5. 28Hz) Exanple 37 3- Cyano- pyrldyl) 5-(2- chloro4pyr|dyl) 1,2, 4-t
ri azol e Pal eHyz) | ow povvder
Example 13

-(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. 07THz), 8. 00(2H, d, J=686.
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—hitrophenyl)-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. After the magnesium
sulfate was filtered off, the solvent was evaporated under

reduced pressure and the residue was subjected to silica gel



HNWR (DMSO-d a) 8ppm: 8. 0 2( 1 H d, J=5. 1 1 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. IIHz), 8. 9
4(1H, d, J=5. |l Hz) Exanple 38
3-(2-Cyano-4-pyridyl)-5-(2-phenyl -4-pyrigyl )-1,2,4-t riazole Pale yellow
powder ' HNWR (DMSO-d e) 8ppm: 7. 55(3 H m, 7. 98 1 H d, J=4.
95Hz), 8. 17(2H, m, 8. 35(1H, d, J=4. 9 5Hz), 8. 58(2H m, 8. 8 8(2H,
d, J=4. 9 5Hz

5. (2- Cyano- ﬁowﬁﬁdgﬁl%oeém%@?myn Ror e ff%gteorn BidlctPanEPd
i soni cot i ni %Fa&hd fané ert s %létBO 985b&[’1‘¥|3b£ gl{acz ¢ oun XI deﬁg%gl

net hyl ene chlori dé was a ohi cot i e acid oxid and
after 34. 0,9 waBEtétBMkégkne - 27 was further added thereto the

mhrture wgs cool ed under argon athml)spherﬁ to ;leC 33.5 g gf et hyl ]
1

it ure. vt dhomd e (CRE R R BiBer b U Tbm LAs B4t F0b For B hour

Then 44.4 g off tejk é@uﬁylm stgr qflgagbagzghﬁg drpl) él 7 rﬂ,@é ngtg1ﬁyI ene

chl ori de was added ropwi se€’to'this mxture'a Wasalowedtosowly

rise to room Hgnpey,adur @ W 13e 19 8Wa@sHst ), eq., Thg~peeciipd (Atd mIli d was
filtered after 15 hours, washed with nethylene chloride, and dried with a

vacuum punp To Yi%ehdl 4926 G261, wh)ieTergdal 7. 151-9\(VQ(I'DL\/B® 46 B 23~ppm

é 33 E iﬂ )0 5(1%%4“%%»Tﬁ ’ d%v) 5. %‘?Eﬁtﬁﬁvoﬁl 18 cﬁaﬁm §on|77 2?12“ c aC| d

hydr azi de3/%1p rhzl uenesulfonic acid salt 228 m of di oxane was added to 30
4 g of the crystal obtained in 1), and after 13.1 g of trinethylsilyl

d d 38. d f
addodt her ot o, i NEYR iW%%% SIS BTt o GO S TARHET AL BOC for 5
h . Aft d th d
P o obybBEaBPRY Bl CYBPERALES U dRR L pUCR Brspotne, he resi due
carbonate agugg §esggut| on and a saturated saline solution and dried over

magnesi um sul fate. After the magnesiumsulfate was filtered off,the sol vent

was evapor ated undes-geebe@d3PE L85 Ken F b~ yﬁifdy\@ﬁ—ﬁdﬁeﬂ—ﬁplébe

residue, 68.5 g of p-toluenesul fonic aci dnonohydrate was added fhereto, and
the m xtureohas stirred at roomtenperature for 22 hours . The precipitated
crystal

Pale green crystal

'H-NMR (DMSO—-d «) 6ppm:1. 34(3H, t, J=T7. 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



- 28 was filtered, washed with ethyl acetate, and dried with a vacuum punp
to yield 40.3 g of white crystal 2). 1H - NVMR( DVMSO - d6 ) 8 ppm 2.28 (
4.5H, s ) , ?2.12 ( 3H, dd, J=?.92 & 0.66Hz ) , 7.48 ( 3H, dd , J=7.92 &
0.66Hz ) , 8.10 ( 1H, dd , J=5.11 &-1.8lH ) , 8.39 ( 1H, dd , J=1.81 &
0.33Hz ) , 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- cyanopyr i dgneNMR dmmbveds)mﬁfgﬁnmma respa, pead.abteg 7 . 77 g of
sodi um net hoxj de was added t her et o, xture was stirred at room

t enper at ur e Zbr Llond 6ol .. dThEr %0. 934@ %ﬁ t4he 9(:4r GEthal mdptBi el in 2) was
added and t ure_vas eqg far <h S.gAfferet r tion

conpl et ed, ?ﬁeﬁnb)rﬁecﬁ]gl }tlggt egterI[:{lrms(t;é\ okl g%l I %gedd V\gshsedr?/a\n‘lt g(r;ret hanol , and
dried with & v &c(inHouadpd £ 01=§=|Sel @ 16. 23 gt 6fH m &l Bowsce® ¢stHal d,18H - NVR( DVEO

S d6 ) 8 8. H 1=4, 54 57 8,31 ( 1H, dd , J=5.11
& 1. 65Hz ?p,mé Sg%éfﬁi 84 4‘?%%6@*50.]35&—#)9)‘}%%0 2|(4 Cdd , J=4.54 &

1.57Hz ) , Bx@iﬁp(telltf? dd , J=5.11 & 0.50Hz ) 4) Production of
5-(2-cyano-4-pyridyl)-3-(4-pyridyl)-1,2,4-triazole 45 m of ethanol and 15
m of 1-nethyl - 25-py2rCh 1coned vweyei dyidee3 ¢ 04 31 sdbytatyt hren Tt yspladn pbi ai ned
in 3) , and the m xture was heated and stirred at 80C for 19 hours. The
crystal vvas LiPiérediagobsequently washed with a mixture of ethanol and

1- net hyl - yrrolidone iB 1) and ethanol, and dried with a vacuum punp to
yi el d 2.71 r@Wny@F}/éF\ﬁ rystal . - 29 5) Production of
5-(2-cyano-4-pyridyl)-3-(4-pyridyl)-1,2,4-triazole p-toluenesul fonic acid
salt 5 m of Iét—th]M)R 4MiM3D O dbfs) natep mer 6 .add@d 3 H,2d4,8 Jy=o6 . t 4e8 cr yst al

obt ai ned in and after. 3.8 g of p-toluenesulfonic acid
nonohydr at e\&@f)ur @he?‘ ilz&eﬂ»t fer €t,9 -t e 8l y& Lir 2 gtl Hhet bt 4odin

t enperat ure The aI i I ter
subsequentlyiﬁgslﬁbd& %(Eﬁ? of ‘et ﬁ‘gﬁc(l i/ﬁfd r (i g()jﬂ )Water and
t hen et hanolg, and drg ed) @ U Yigehd g te crystal
. 1H - NNR(DNBO- de) 8pp(trr‘?1Ha ‘ﬁ@):(tgnmqugﬂ cPH {j pgv\/@ $175&
0.60Hz ) , B H®Z}, BL 5&8~8)=H8628 ombdHz ) , 833( , J=5.12 &
1.65Hz ) , 8.45 ( 2H, d, J=6.11Hz ) , 8.57 ( 1H, dd, J165&0.66Hz)
, 8.96 -r 9ER2ZmP18HI8 m ) 6) Production of the object conmpound 17 m of
ethanol and 17 m of water were added to 3.36 g of the crystal obtained in
5) , and the m x3utz-Epsidylrred(3tnivom4ehpevatexglieanyBO-hi 2utesr A

sol ution of sodium carbonate (0.74 g of sodiumcarbonate in 17 m of water)
was furtheriaddéd, and the mixture was stirred at roomtenperature for 2
hours. The EI’ECI§I tated crystal was filtered, subsequently washed with

wat er and efRafo¥eliAW BPYEBTW th a vacuum punp to yield 1.89 g of the

obj ect corrpound as a pale eIIow crystal . Test Exanpl es
H—NMR (DMg d ) dppm .01(6H, d, J=6. 76

Hz), 2. 08(1H, m), 4. 02(2H, d, J=6. 43Hz), 7.

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
, 8), 8. T4(1H, d, J=4. 62Hz), 14. 93(1H, brs)

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

Grayish white powder



Met hod for evaluating the effect of |owering serumuric acid level in vivo
- 30 Each of test conmpound was suspended in a 0.5% net hyl cel | ul ose( M)
aqueoussol ution and administered orally to seven-week-old nale Wstar rats
(4 rats per group) conpulsorily throughhm feeding tube at a dose of 0. 3
ng/5 m/kg (1 nmg/5 m/kg for Exanple 17 and Conpound 44 of J. Medi ci nal
Chem stry, (1975) as a control) . The blood was collected fromthe orbital
sinus at 6 hours_after adm nisteration of the test conmpound. Each bl ood

sanpl e was alllowM o (& MS br b dduP mnd 1thénl ééntlni Hugdoa=d . 20@0xg f or
10 m nut t bt i Th [ i | i d i ned
usi ng & ki t ko 2Puieo ot cBVe FnadSt | BL: B o = rodhhdt drlgerioc onci 0
met hod) and 7( paflligh)onglaBey ol fer Yy Ury e 41 @ goval, wag spgliCulatod by the

following formul'a: Reduction rate’of serumuric adid’level = ‘¢ I-Average

serumuric ac(d Hevel, In=8Bhe @BdIE J,e®ei vd A BH e, cPepdung/ S age serum
uric acid level in the group receiving MC) x 100 [ Tabl el] Reducti on rate of

serumuricagi.dg 8(1H, d, J=3. 7T9Hz), 9. 25(1H, d, J=2. 15H
| evel Exanpl e166. 50Exanpl e262. 3% xanpl e340. OoExanpl e443. bOExarrpI e539. 90Exanp

| €640. 60Exampl e742. 70Exanpl €832.5% - 31

Exanpl €e935. 70Exanpl e1041. 6% xanpl e1141. 6%xanpl el251. 1% xanpl e1346. 8%Exanpl
e1443. OoExahpherbd12Q0Exanpl e1636. 10 [ Tabl e2] Reduction rate of serunuric

aci d

| evel Exanpl e1740 5HMeENeR06 R BWEiapt &2 13520 ol 23320 s0mbeinpl )e2341. 1%
Exanpl e2438. Ofxgrrgl e2547. 2% xanpl e2637. 90Exanpl e2732. 90Exanpl e2835. 30Exanp
| €2940. 7(%Exéfrp 31361 8BEXAnpl e3252. 0%Exanpl e3344. 70Exanpl e3546. 80Exanpl e373
3. 60 Posi tiw@ggnt&%egapanese Pat ent Publication No. 49-46622 (Conpound of
Exampl e 3) - 1-99%

' H—NMR (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,
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 .) Sppm: 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=5. 11Hz)

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

xyphenyl)-1,2,4-triazole



- 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. Medicinal Chemstry, 1975, Vol. 18, No. 9 (Conpound 44) -7.70
1,2,4-Triazol e conpounds whi ch have a hiigh xant hi ne oxi dase inhibiting
activity and are useful as therapeutic agents 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)
accor di ng tgaﬁﬂegﬁ?ggeﬂ?wgﬁgention. - 33 What is claimed is: 1.

A
Cchem cal 17 B RME ML T Hnae: bRt th i oeRt: "y HEHE | thi ea
ridyl gro a rind 0 subst igt W ascvang, al kyl ,
Egl oggn, gI ov\l}g? Ofgl)ko% Igryr (%\j\qgr’ u@l)l’(yPt'hisoWéj?gI&ﬁ g?’a4s'ﬁ§s?i(téug\r/i\fl,a ’le(y

[epresent s RHISyBoHL ul ofl. 04 PRI L Wy edav'e O grgup) WY i w1 e,

substituted with a halogen, "cyan

pyridi ne- N- axi, dg sgis5oupl ¢ repandi®@ ¢ D H hes, pgri gyl (grypd,, J 2tenyl
group substituted with a cyano or nitro group or a phenyl group substituted
with, in add{iBrz}o & c§ahbol &, rﬂi,rcﬁgrgl% $ a dubde buedt 1 Haz9ubsti tut ed
or unsubstituted | ower al koxy group, an N-lower alkyl -pi perazino group, a

| ower al kyl Expopgeodp, a phenylthio group, or a |ower alkylani no group,
provided that Rl is not an unsubstituted pyridyl group, a pyridyl group
substituted withaldowanaetkypygidch vr- & pie iy et N wsd @b«% 4-t
correspondi ng to_these pyridyl groups in the case that R2 is an

unsubst i t ut B#2p9+fdyl group, or a pyridyl group substituted with a | ower

al kyl group nd represents hydrogen or a | ower al kyl group substituted
with pival o??giyygﬁﬁ‘ﬁ %ﬂ‘ﬁg?ﬁ each case R3 bonds to one of the nitrogen

atonms in the 1, 2, 4-tri le rjn epresented by, t general forpula (1),

or a hydrate%r"ﬁ%ét‘hﬂﬁ@o’f’.d J 5B BY(lhﬁs d, L8 2Ty
Hz), 7. 90(1H, s), 8. 31(1H, dd, J=0. 99, 5. 11
HZLS.54(1H,sL8.66(1H,d,H=5.11HZL8.9
2(1H, d, H=5. 11Hz)

Example 24
3-(2-Methyl-4-pyridyl) -5-[3-cyano-4- (4-methoxybenzyl
oxy)phenyl]~-1,2,4-triazole

White powder

'H-NMR (DMSO—d ) ppm: 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. 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



- 34 2. The conpound according to claim1l, wherein RL is a substituted
phenyl group having a cyano or nitro group and a substituted or
unsubstituted | ower al kyl group as substituents, or a hydrate or a salt
thereof. 3. The conmpound according taclaiml|, wherein R2 is a substituted
pyridyl group having a cyano or |ower alkyl group as a substituent, or a
hydrate or a salt thereof. 4 . A drug conprising a conpound according to
any one of %ga%ns 1 to 3 or a hydrate or a salt thereof as an active

i ngredi ent . "8I $hBOYAGY according to claim4 intended for inhibiting

xant hi ne oxi,dgase T accqQrding to ¢l ai ich function s an
anti - gout aée fTN%ﬁRTAg?Hﬁgg?EC d$d3H§%P8 tﬁaiﬁ?Z?J%QCh u cf?%hséég an
anti-hyperuricem ¢ agent. 8. A process faor__production of a 1,2,4-triazole

conpound r eff &entled hY (ZH s gBHer dI- Bot ki B (M), adcobd hd Ho 8Daifh-1 in
which R3 is r n ergingt K 0CgSssS rrpses the ste f.,reacting an
i m noet her oénég %%r E’S\é\gh‘dgngsgmgf c'?ni ?‘%){TE I%\‘ tCE’ a“ hy r'a?’l gé{ Bs’an
aronatic carpoxylg C1agi &1, J=25 79 Hzh 0Pess § p1 I aglyctgonaof( g 1
|,2,4-triazole coégound represent ed gﬁz?he genergFI?brnz1a { % (gccording
to claim1 i,ndwdi,cd R2. 34, rer5 8K ),0r8up3 SubsH  us &d 8 tH Pf ¥3 oyl oxy
group, wherein the process conprises the step of reacting a conpound
represent ed »b? st hTe=g"bne7§Hf4)}’mﬂl 4. 810;2 LR, WRitBIR3 is hydrogen with a
hal ogenat ed | ower al kyl ester of pivalic acid. .A3.A3. A3?. Au3
. AUF. AuY_. AE¥apRiEeAdY. AuF. AuY% Al e. AY . AY. Aul . Aul . Aul . AuYe. AY . AY. AY. Al
DAY AL 2. AL AL A(LL A _
3-(2-Methyl-4-pyridyl)-5-(3-cyano-4-methoxyphenyl) -1
;2,4-triazole

Brown powder
'H—NMR (DMSO-d ) dppm:2. 57(3H, s), 4. 01(3
H, s), 7. 47(1H, d, J=5. 77Hz), 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



. AuY. AaY. Aa. Aal ". A; | . Aal . Aul R #:t/hABj kC D N O
}xsni d_Z] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l
cal calca]calcalca]calcalcalcTaljca!$

L2?El QX*8g#! 56q{ vql gb] X] ca] ca] ca] ca] ca]Jxs]<a] ca] ca] ca] ca] ca] ca] caU] ca] cal]c
a] cal ca] ca] ca] ca] ca] ca] cal calca]calcalca]calcalcalg@H |
P*rbe"{" ##@&xrlfa\Vng]X]ca]ca]caU]caU]caU]caU]ca]ca]caU]ca]
ca] ca] ca] ca c calcalcalc calcalca
cabea e o L SV MM ST W3 bR IR 8.0 U SY SR AA Rl
<<=3===Qq==} x§Nni \Z] gl c ccc. ca}ca cal cal ca
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3-(2-Isobutylthio~4-pyridyl)-5-(3-nitro-4-isobutoxyp
henyl)-1,2,4-triazole

Yellow powder

‘H—NMR (CDCL) dppm:1. 06(6H, d, J=6. 60Hz),
1. 08(6H, d, J=5. 61Hz), 1. 99(1H, m), 2. 19(1H
,m), 3. 14(2H, d, J=6. T6Hz), 3. 94(2H, d, J=6
.483Hz), 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)
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3-(2-Methyl-4-pyridyl) -5-(3-cyano-4-methoxyethoxyphe

nyl)-1,2,4-triazole

White powder

"H-NMR (CDCL) Sppm: 2. 65(3H, s), 3. 51(3H, s)
, 3. 87(2H,t, J=4, TO0Hz), 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-pyridyl)-5-[3-cyano-4-{ (2-methoxyethox
y)ethoxyl}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. 78(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) ethoxylphenyl]-1,2,4-triazole

White powder
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10, 10%h& G- @ 8% &y, m), 3. 51~3. 57(4H, m), 3. 65(2
H, m), 3. 84(2H, m), 4. 39(2H, m), 7. 53(1H, d, J
=8. 91Hz), 8. 33(1H, d, J=6. 02Hz), 8. 39(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. 7686
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. 74Hz)
, 7. 61(1H, d, J=5. T7Hz), 8. 30(1H, dd, J=2. 1
5, 8. 7T6Hz), 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 ) 6ppm: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

)ethoxylphenyl]l-1,2,4-triazole
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, 3. 7T9(2H, m), 3. 97(2H, m), 4. 35(2H, m), 7. 1 8(
1H, d, J=7. 24Hz), 8. 24~8. 28(3H, m), 8. 45(1
H, s), 8. 81(1H, d, J=5. 28Hz)

Example 37
~ (2-Cyano-4-pyridyl) -5- (2-chloro-4-pyridyl) -1, 2, 4-t
riazole
Pale yellow powder
'H—NMR (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)
Example 38
- (2-Cyano-4-pyridyl)-5-(2-phenyl-4-pyridyl)-1,2,4-t

riazole
Pale yellow powder
'H—NMR (DMSO—-d ¢) 6ppm:7. 55(3H, m), 7. 98(1
H,d, J=4. 95Hz), 8. 17(2H, m), 8. 35(1H, d, J=
4. 95Hz), 8. 568(2H, m), 8. 88(2H, d, J=4. 95Hz)
, 8. 93(1H, d, J=4. 95Hz)
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 methylene chloride was added to 39.0 g of

isonicotinic acid N-oxide, and after 34.0 g of triethylamine
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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 tert-butyl ester of carbagzic acid in
117ml of methylene chloride was added dropwise to thismixture
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 crystal.
1H-NMR(DMSO - d6)6 ppm: 142 ( 9H,s ) , 782 ( 2H, d, J=7.09Hz )
,833( 2H,d, J=7.09Hz ) ,9.02( 1H,s ) ,1044 ( 1H,s)

2) Productionof 2-cyanoisonicotinicacidhydrazide 3/2
p-toluenesulfonic acid salt

228mlofdioxanewasaddedto30.4gof thecrystal obtained
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, the solvent was evaporated under reducedpressure. Ethyl
acetate was added to the residue, 68.5 g of p-toluenesulfonic
acidmonohydrate was added thereto, and themixturewas stirred

at room temperature for 22 hours. The precipitated crystal
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1H — NMR(DMSO - d6)6 ppm: 2.28 ( 45H,s ) ,7.12 ( 3H, dd , J=7.92
& 0.66Hz ) , 748 ( 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 7.77gof sodiummethoxidewas added thereto,
themixturewas stirredat 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)S ppm: 8.01 ( 2H, dd , J=4.54 & 1.57Hz ) , 8.31
( 1H,dd, J=5.11 & 1.65Hz ) , 853 ( 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 15ml 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.



U& ()-f10% U& ()- 10% U& ()- 10% U& ()- YYMLO% U& ()- 10 h 10
haXhXsXXXXYdEMV s 109% US$310% U& ()-1! 10% U& ()-10% U& ()- -10%
U& ()-310% U& ()-S10% U& () - YYYYYYYYYaVK@ s 10

— 29 -

5) Production of
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-toluenesulfonicacidmonohydrate was 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)8 ppm: 228 ( 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 &
165Hz ) ,845( 2H,d,J=6.11Hz ) ,8.57 ( 1H, dd, J=1.65 & 0.66Hz ) ,
8.96~9.02( 3H, m )

6) Production of the object compound

17 ml1 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
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Each of test compound was suspended in a 0.5%
methylcellulose (MC) aqueous solutionandadministeredorally
to seven-week-old male Wistar rats (4 rats per group)
compulsorily through a feeding tube at a dose of 0.3 mg/5ml/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 determined 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 formula:

Reduction rate of serum uric acid level

= (1-Averade serum uric 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%
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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%
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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.
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wherein R; represents an unsubstituted pyridyl group or a

(1)

pyridyl group substituted with a cyano, lower alkyl, halogen,
lower alkoxy or lower alkylthio group as a substituent, R;
representsanunsubstitutedor substitutedpyridyl groupwhich
may be substituted with a halogen, cyano or phenyl group as
asubstituent, apyridine-N-oxide group corresponding 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 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 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 apyridyl group substitutedwith a lower alkyl group,
and R3 represents hydrogen 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-triazole ring represented by

the general formula (1), or a hydrate or a salt thereof.
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5. The drug according to claim 4 intended for inhibiting

xanthine oxidase.

6. The drug according to claim 4 which functions as an

anti-gout agent.

7. The drug according to claim 4 which functions as an

anti-hyperuricemic agent.

8. A process for production of a 1,2,4-triazole compound
represented by the general formula (1) according to claim 1
in which R3 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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group, wherein the process comprises the step of reacting a
compound represented by the general formula (1) in which Rs
is hydrogen with a halogenated lower alkyl ester of pivalic

acid.



