1- PHENYLPYRAZOLE COVPOUNDS AND PHARMACEUTI CAL USE THEREOF Technical Field
“The. present invention relates to a novel 1-phenyl pyrazole conpound that has
a xanthine oxidase inhibitory activity and that can be used as a

t herapeutic agent for hyperuricacidem a and gout, as well as a therapeutic
agent or preventive agent of various diseases caused by the generation of
active oxygen, a pharmaceutical conposition conrising the sanme and a

medi canent conpri sing the sane. w here have been published
the follow ng patent applicati on | ne oxi dase inhibitors. For

exanpl e, I PHENYLPYRAZOLECOMPOUNDS AND PHARMACEUTICAL USE THEREOF:S

3- phenyl pyrazol e derivatives havi ng‘_a xan h| ne oxidase inhibitory activity,
Japanese Pat ent Unexam ned PubI i cat leshn '%%379/ 1982 di scl oses

3-phenyl isoth i Wndvelan g%ﬂmm i {Rhthas
activity, 279 d| s oses enyflavﬁl aiz)ol ¢ derivative aving a
Xant hi ne % therepgutia egent

Publicatign ]{%Eanﬁ%‘ﬁé"‘é%q ag% ¥+AM%§%E ?b%ﬁ% i ng
a xant hi ne oxXrdase 1 nhi ory act‘l vVity. qi"‘ apane Sf ?§§ﬂ%’

di scl osesoﬂvaxmlmmsggsesmlmedrbydhplmraﬁm of activesaxygen sa pharmaceutical

I nternmedi ate . dr ugs es_not sSC

i nhi bi tor§° Pt ) &pogppgggggﬁ _ e‘?’%&f#ﬁ@%%&ﬁ@% g%égdem' a and
gout The hyperuricaci dem a and goutBackground Artt hr i t | s) resulting therefrom
are highly freguently .found i.n,.m ed males, |t,.iS.said that the
nunbers of . olﬁq %?&gt?‘ ﬁﬁﬁémt %&&aﬁ'a’e o di verse
eating hahaﬁﬂnﬁé okidage ifliibitors) tHuH exaenple CI@iiaitse HatéPhexdrairiel a

sel cot od Hapieaion Nor S5aes f Sk dischezs o- Zq?ab“es Ple SRR P R

uricosuri ﬁaﬁﬂﬁ:ﬂéoxmﬁéhﬂﬁmbﬂnﬁcu\ﬁﬁpbﬁﬁﬁﬁb&%ﬂjﬂ&bﬁﬁﬁﬁéd%hm feen

used, while as the uric acid synthe5|s i.nhj bjtar,
85379/ 1982 discloses 3-phenylisothiazole derivatives having a xanthine oxidase
inhibitory activity, W092/09279 discloses 2-phenylthiazole derivatives having a -
xanthine oxidase inhibitory activity, and Japanese Patent Unexamined Publication
No. 211815/1994 discloses 3-phenylisoxazole derivatives having a xanthine
oxidase inhibitory activity. While Japanese Patent No. 2504659 discloses 1-
phenylpyrazolecarboxylate that is used as a synthetic intermediate for drugs, it
does not disclose its xanthine oxidase inhibitory activity or use as a therapeutic
agent of hyperuricacidemia and gout.

_ The hyperuricacidemia and gout (acute arthritis) resulting therefrom are
highly frequently found in middle-aged males. It is said that the numbers of old
patients and younger patients are on the rise due to diverse eating habits of these
days. A therapeutic agent of hyperuricacidemia includes uricosuric agents and

' uric acid synthesis inhibitors, and is selected depending on the disease state of -
hyperuricacidemia. As the uricosuric agent, benzbromarone, probenecid and
sulfinpyrazone have been used, while as the uric acid synthesis inhibitor,
allopurinol alone has been used. This allopurinol is a stereoisomer of
hypozanthine and inhibits xanthine oxidase. This inhibition leads to the
suppression of uric acid production and decrease in blood uric acid level.
However, allopurinol is known to cause side effects such as hypersensitive
symptoms (e.g., anthema, hives and the like) or renal and hepatic disorders. In




al I opuri nol al one has been used. This allopurinol is a stereoisoner of
shypoxant hi ne and i nhi bits xant hine oxidase. This inhibition |leads to the
suppression of uric aci'd production and decrease in blood uric acid |evel.
However, allopurinol is known to cause side effects such as hypersensitive
synptons (e.g., anthema, hives and the like) or renal and hepatic

di sorders. In particul ar, the hypersensitive synptons has been reported
to be caused by a_netabolite of allopurinol, such as_ox pur|nol [ The
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involved in the generation of actiye oxygen, an inhibitor of xanthine
oxi dase is eNeanwhile,gengptian of aetive Een tobe

responsible for many diseases, such as various ischemic perfusion disorders,
inflammatory diseases, diabetes, malignant tumor, arteriosclerosis, neuropathy
and the like. Therefore, a substance capable of suppressing generation of active
oxygen is considered to be effective for the treatment and prophylaxis of these
diseases. Inasmuch as xanthine oxidase has been noted as an enzyme involved
in the generation of active oxygen, annﬂnbltorofxanthmeomdasemexpected to
suppress generation of active oxygen.

Allopurinol which is a xanthine oxidase inhibitor and known as a therapeutic
agent of hyperuricacidemia and gout, as well as a xanthine oxidase inhibitor

_ disclosed in Japanese Patent Unexamined Publication No. 157385/1991 have
been studied with regard to the inhibitory effect on organopathy caused by the
generation of active oxygen due to ischemic perfusion. The studies are
inconclusive since some assert that they are effective for animal models with
ischemic perfusion disorder and some assert otherwise. Consequently, a
practical use of a substance capable of suppressing gmeratlon of active oxygen
has not been realized at the present stage.
Disclosure of the Invention

The present inventors have conducted intensive studies in an attempt to
develop a therapeutic agent of hyperuricacidemia and gout, or a therapeutic or
preventive agent for various organopathy caused by the generation of active
oxygen, and have found that 1-phenylpyrazole compound of the following formula
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wherein

R is a hydrogen, a halogen or an amino;

R? is a carboxy or a C,-C,alkoxycarbonyl; and

R is & C,-C4alky, a C;-Ccycloalkyl or a C,-C, cycloalkyl-C,-C, alkyl

optionally substituted by 1 or 2 substituents selected from the group
consisting of halogen, hydroxy, C,-C, alkoxy, carboxy, C,-C,
alkoxycarbonyl and acyloxy,
an optical isomer thereof and a pharmaceutically acceptable salt thereof.
The present invention also provides a pharmaceutical composition
- comprising the 1-phenylpyrazole comound of the formula (1), an optical isomer
thereof or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier, as well as a medicament and xanthine oxidase inhibitor
comprising the 1-pheny1pyrazo1e comound of the formula (1), an optical isomer
thereof or a pharmaceutically acceptable salt thereof.
In the formula (1), halogen at R' is fluorine, chlorine, bromine or iodine.



i nvention. Accordinl y, the presént i nvention relates to a |-phenyl pyrazol e

seonpound of the forrmula (1) [err] N wherein Rerr] I s a hydrogen, a.
hal ogen or an amno; is a carboxy or a C [err]-C[err] al koxycarbonyl; and
Rl err] is a (err]-Clerr]alkyl,a (Jerr]-Cerr]cycoal kyl or a

Clerr]-Cferr]cyloalkyl-Clerr]-Cerr] alkyl optionally substituted by 1 or 2
substituents selected fromthe group consisting of hal ogen, hydroxy,
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pr esent |}msept¢4r¢aab§@ammglmasm ryl, conpri sing the

1- phenyl pyrazol e compund of the for ( n optical isonper t of or a
phar nacelnmmcﬁrm 1?9’:’3’& to:&%%gng M‘?aggp lhg?,‘gept abl e
carrier, Pari®® the and xant hi ne-oxi dase i nhi bitor conprising
the 1- pheny p razo cormungﬂbf the formula (1), .an optical isoner thereof
or a phar macdie CaCyglkatatR m@@@@rw haying 4 M|carqu}atqm$,ogen
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cyclopropyl, cyclopentyl, cyclohexyl and the like. The C;-Cgcycloalkyl moiety of
. C4-Cycycloalkyl-C,-C, alkyl is exemplified by those exemplified above, and the C;-
C,alkyl moiety thereof may be linear or branched alkyl having 1 to'4 carbon atoms,
which is exemplified by methyl, ethylpropyl, butyl, isobutyl, sec-butyl, tert-butyl
and the like. Examples of C,-C,cycloalkyl-C,-C, alkyl include cyclopropylmethyl,
cyclopentylmethyl, cyclohexylmethyl, 2-cyclohexylethyl, 3-cyclohexylpropyl,4-
cyclohexylbutyl and the like.
Examples of halogen which is a substituent optionally substituting R®
include fluorine, chilorine, bromine and iodine. The C,-C,alkoxy is alkoxy having
1 to 4 carbon atoms, such as methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy and the like. The C,-C, alkaxycarbonyl is
alkoxycarbonyl wherein the alkoxy moiety has 1 to 4 carbon atoms, such as
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl and the like. Examples
of acyloxy include acetoxy, propionyloxy, butyryloxy, isobutyryloxy, valeryloxy,
" isovaleryloxy, hexanoyloxy, octanoyloxy, benzoyloxy and the like.
The C,-Cgalkyl optionally substituted by 1 or 2 substituents selected from
' halogen, hydroxy, C,-C,alkoxy, carboxy, C,-C, alkoxycarbonyl and acyloxy is
exemplified by 3-fluoro-3-fluoromethylpropyl, 3-fluoro-2,2-dimethylpropyl, 2,2-
dimethyl-3-hydroxypropyl, 2,2-dimethyl-3-methoxypropyl, 2-carboxy-2-
methylpropyl, 3-acetyloxy-2,2-dimethylpropyl, 3-benzoyloxy-2,2-dimethylpropyl
and the like. .
As R, hydrogen is particularly preferable. As R?, carboxy is particularly
preferable. As R, C,-C,alkyl is particularly preferable.
Preferable compounds of the formula (1) are the following.
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but oxycar bonyl and the like. The Cerr]-Clerr]alkyl at Rerr] is a |linear
“or branched al kyl having 4 to 6 carbon atons, such as 2-ethyl propyl, butyl,
i sobutyl, sec-butyl, tert-butyl, pentyl, 1- nethylbutyl 2- met hyl but yl ,
3-net hyl butyl, neopentyl, hexyl, 2- ethylbutyl and the Ilke. The
Cerr]-Cerr] cycloal kyl is cycloalkyl having 3 to 6 carbon atons and is
exenpllfled by cycl opropyl, cyclopentyl cycl ohexyl and the |ike. The
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al kyl in %}a%gmq, %\, heidy! ohexyl met hyl,

2-cycl ohgx)uﬂ.gt‘hyl 3- cycoh xyl propyl, 4- cyc exyl batyl and the Ilke.
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2,2- dinethy dr gxypr.op - di thy - 3- oxypropyl car boxy- 2-
met hyl pr “Igbséeﬁe%%%}-‘%@/@ ‘H‘E‘P%ﬂ%r opyl ,

3- benzoyl OXY%e?pMéadﬁé&n?%oéﬂﬂbIef@lﬂ ifftBe compound of the formula (1) may
be, for example, salts with metal (e.g., sodium, potassium, calcium, lithium,
magnesium, aluminum, zinc and the like) at carboxy and salts with organic base
(e.g., diethanolamine, ethylenediamine and the like).

The compound of the formula (1) and pharmaceutically acceptable saits

- thereof may exist as hydrates or solvates. The hydrates thereof (e.g., 1/2 hydrate,
monohydrate, dihydrate and the like) as well as solvates thereof are encompassed
in the present invention. When the compound of formula (1) has an asymmetric
carbon, at least two kinds of optical isomers are present. - These optical isomers
and racemates thereof are also encompassed in the present invention.

The compound of formula (1) and the compounds within the scope of the
formula (1) can be synthesized by the methods shown in the following. Each
symbol used in the following reaction formulas are as defined above, unless
otherwise specified. |



As R1, hydrogen is particularly preferable. As R2, carboxy is particularly
‘preferable. As Rerr], (err]-Cerr]Jalkyl is particularly preferable.

Pref erabl e conpounds of the formula (1) are the follow ng. 4 (2)

5-am no- 1-(3- yano-4-isobut oxyphenyl)pyrazole-4-carboxylic acid, (3) ethyl
1- (3-cyano- 4-i sobut oxyphenyl ) pyrazol e- 4- car boxyl ate, (4)

1- (3-cyano- 4-i sobut oxyphenyl ) pyrazl e- 4-carboxylic acid, (8)

1- (4- but oxy= 3-,cyxanophenyl ) pyrazol e- 4-car boxylic acid, (10)

. 1-(3-cyan®® iélopropylnethoxyphenyl)pyrazole-4-carboxy|ic acid, (12)

1- (3-cyano- 4 neopent yl oxyphenyl ) pyrazol e- 4-carboxylic acid, (14)

1- (3-cyano- ﬁ?(z ethylbutoxy)phenyl)pyra202§54 carboxylic aC|d (16)

1- (3-cyan( I*at iyl propoxy) phenyl ) pyrazol e- rboxyllc aci d, (18)

1- (3-cyano- 4- (S™Nge ~outoxy)phenyl)pyraole 49sq i C aC|d (28)

1- (3-cyano- 4- ((S)| hyl but oxy) phenyl ) pyrazol e ooxylEﬂ%ﬁC|d (32)
5-am no- 1- ( 3-cyanp dopent yl oxyphenyT ) pyrazol e carooxyl c did, and
(36) 5-chl orogé AN O ﬁﬁgpentylxoyphend y Z i
an optical isoner thereof}an phannaceuti caly acceptab e kﬂ?ﬁf
wherein the nunberqzyefer to Exanpl e nunbers. The (ghaace ally aébéptable
salt of the conpound of the formula (1) nmay be, for” exanple, salts with
netal (e.g., sodium potassium calcium Ilithium magnesium alum num zinc
and the |ike) at carbo Xy and salts with organic base (e.g., diethanol aine,
et hyl enedi am ne and tRe dJike). The conmpound of the fornmula (1) and

phar maceuti cal y accept abl& sa t hereof may exist as hydrates or sol vates.
The hydrates thereof (e.qg., dr at eNH,

A

A compound of formula (2) is reacted with ethyl 2-cyano-3-ethoxyacrylate in a
suitable solvent (e.g., methanol, ethanol, butanol, ethylene glycol and mixed
" solvents thereof) at a refluxing temperature of the solvent for 1 to 24 hours to give
compound of formula (3). This compound is reacted with an alkali {e.g., sodium
hydroxide, potassium hydroxide, barium hydroxide, potassium carbonate and the
like) or an acid (e.g., hydrochloric acid, sulfuric acid, acetic acid and the like) in a
suitable solvent (e.g., ethanol, tetrahydrofuran, water, acetone,
dimethylformamide and mixed solvents thereof) at room temperature or at a
refluxing temperature of the solvent for 1 to 24 hours to give compound of formula
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Method (2)
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nonohydrate, dihydrate and the Iike) as well as solvates thereof are
‘énconpassed in the present invention. Wen the conpound of fornula (1) has
an asymretric carbon, at |east two kinds of optical isonmers are present.
These optical isoners and racenmates thereof are al so enconpassed in the
present invention. The conpound of fornula (1) and the conpounds within the
scope of the formula (1) can be synthesized by the nethods shown in the
foll ow ng. Each synbol used in the follow ng reaction fornulas are as
defined above, unless otherw se specified. 5 (4) [err] A
conpound R1 fornula (2) is reacted with ethyR Z- cyano- 3- et hoxyacrylate in a
sut abl e sol Vent ( met hanol , et hanol, butanoi e -~Iene gl ycol and

m xed sol vents ™} at a refIUX|ng tenperature v 8 solvent for 1 to
24 hours to give -und of f rmula (3). This conyp s reacteg with an
alkali (e.g oel| Ui |d potassLquhydrOX|-- d Ry dr gxi de,
potaSS|un1c§¢bonat- an r an acid (EKb hydr oc S
sulfuric acid, acegtic aNi and I'Islke) in a SUItab e sol Wewrt (e. éﬂi

et hanol , tetrahydﬁbfuran wat er, acetone, dinethylf hani de and ni xed
solvents t hereof) at roon1tenperature or at a refluxing tenperature of the

solvent for Iy {9 edubA b Tofmul (5 i e With hy b bhihdlo-slibiRaddin [ ¢ ']

an aqueous solution of alkali {e.g., sodium hydroxide, potassium hydroxide and
the like) under ice-cooling or at room temperature for 1 to 24 hours, or its
diazonium salt obtained by reacting a nitrite by a conventional method is reacted
with hypophosphorous acid under ice-cooling or at room temperature for 1 to 24
hours, or it is reacted with isoamyl nitrite in a suitable solvent (e.g.,
tetrahydrofuran, methanol, ethanol, butanol, ethylene glycol and mixed solvents
thereof) at a refluxing temperature of the solvent for 1 to 24 hours to give

. compound of formula (5). This compound is reacted with an alkali (e.g., sodium
hydroxide, potassium hydroxide, barium hydroxide, potassium carbonate and the
lﬂ«ﬁoran&nid@mg”lunhochkni:add,suHhﬁcackLamzﬁcacklandthclﬂ«ﬁhia
suitable solvent (e.g., ethanol, tetrahydrofuran, water, acetone, :
dimethylformamide and mixed solvents thereof) at room temperature or at a
refluxing temperature of the solvent for 1 to 24 hours to give compound of formula

©).
Method (3)
. |
R “o R9\O
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[err] A-conmpound of forrmula (3) ts reacted with hydroxyl mne -O sulfonic
acid in an aqueous solution of alkali (e.g., sodium hydroxi de, potassium
hydr oxi de .ahd the |ike) under ice-cooling or at roomtenperature for 1 to
24 hours, or its diazoniumsalt obtained by reacting a nitrite by a
conventional nmethod is reacted with hypophosphorous aci d under ice-cooling
or at roomtenperature for 1 to 24 hours, or it is reacted with isoanyl
nitrite in a suitable solvent (e.g., tetrahydpsofuran, methanol, ethanol,
but anol, efdpyl eng . gcol and mi xed solvents thereof) -at a refluxing
temperature O olvent for 1 toLzé(mers to

ecvgpound of formnul a

(5). This conpi s reacted w th-an-allgali (e.g.,|sodi gm hydroxi de,
barjum j¥ydroxi de, potassium ca bona e and th® like) or

an acid (&NGQ7, hydr ocl oy cid, sulfuric aci € ach d_f he Ilke)

In a suitable sol vent C3Hg! , tetrahydro uran wat gr , Acet

di nmet hyIformamdQ) and mxed sol vents thereof at roonyignper re or a a

refluxing tenperature of the solvent for 1 to 24 hours“to give conmpound of
formula (6)- Method. (3) [err] 7 5 HO uL > | R5 (10)

[err] A conpoArsbnypovirad of fornfuila (Mhwhertein R eis 4 protecting gtorys whirlpdoesnothi ch
does not interfere with the reaction, such as methyl and benzyl, is reacted with ethyl 2-
cyano-3-cthoxyacrylate in a suitable solvent (e.g., methanol, ethanol, butanol,

. ethylene glycol and mixed solvents thereof) at a refluxing temperature of the
solvent for 1 to 24 hours to give compound. This compound is reacted with
hydnagjkunhu%(%suhbnk:ackihaamlaqueoussohninlofaﬂnﬂi&:gusodhnn
hydroxide, potassium hydroxide and the like) under ice-cooling or at room

- temperature for 1 to 24 hours, or with isoamy! nitrite in a suitable solvent (e.g.,

~ tetrahydrofuran, methanol, ethanol, butanol, ethylene glycol and mixed solvents
thereof) at a refluxing temperature of the solvent for 1 to 24 hours to give
compound of formula (8). This compound is deprotected by catalytic
hydrogenation or by the use of a Lewis acid (e.g., aluminum chloride) to give
annpoundcfﬁnnnﬂaﬁn.'Hﬁsconmnundisn&mﬁedwﬁﬂ1axnoundcﬁﬁnnnﬂa
(10) wherein L is chlorine, bromine, iodine, methanesulfonyloxy, p-
toluenesulfonyloxy, trifluoromethanesulfonyloxy and the like, in a suitable solvent
which does not adversely influence the reaction (e.g., tetrahydrofuran,
dichloromethane, dimethylformamide and mixed solvents thereof) in the presence

. of a base (e.g., potassium carbonate, sodium hydroxide, tricthylamine, pyridine,
dimethylaminopyridine and the like) at room temperature or at a refluxing
temperature of the solvent for 1 to 24 hours, and then with a base (e.g., sodium
hydroxide, potassium hydroxide, barium hydroxide, potassium carbonate and the
like) or an acid (e.g., hydrochloric acid, sulfuric acid, acetic acid and the like) in a
suitable solvent (e.g., ethanol, tetrahydrofuran, water, acetone, '
dimethylformamide and mixed solvents thereof) at room temperature or at a
nﬂhndngﬂmnpenﬂxuecffhesohentﬁnr1u>24Innnshogwecnnqxnnuiofﬁnnnﬂa
(11).
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interfere with the reaction, such as nmethyl and benzyl, is reacted with

‘6t hyl 2- cyano-3-ethoxyacrylate in a suitable solvent (e.g., nethanol,

et hanol , - butanol, ethyl ene gyco and m xed sol vents thereof at a refl uxing
tenperature of the solvent for 1 to 24 hours to give conpound. This
conpound is reacted with hydroxyl am ne-O sul fonic acid in an agueous
solution of alkali (e.g., sodium hydroxide, potassium hydroxide and the

i ke) undWZ‘)cool ing or at roomtenperature for 1 to 24 hours, or with
i soanyl n in a suitable solvent (e.g., tetrahydrofuran, nethanol,

et hanol , butanol, ethylene glycol and m xed solvents thereof) at a

refl uxi ngpsenperature of the solvent for 1 tegs24 hours to give conpound of
formul a (g).\ hi s conmpound i s deprotected by%ca«t | yti c hydrogenation or by
the use of a Tweys™&gld (e.g., alum num chl ori de(i)1 » %e conpound of
formula (9). Thils jound gk r eastedwi th conound [ mul a g10) wherein
not adversely influence {he/reaction (e.g., tetrahydrofura

L is chlorine, i ofli ne, net hanesul f onyl oxy,
trifl uoronmetNasfesd and the like, in aNqOf

N = Cl
di chl or onet hane, gl] th rmam de and m xed sol vent §19)hergg in the
presence of a base 58': g., potassium carbonate, sodi um hydroxi de,
triethyl mne, pyridine, dinethylamnopyridine and the |ike) at room
tenperature or at a refl uxRﬁQ tenperature of the solvent for 1 to 24 hours,
and then with a base (e.g., s@li umhydroxi de, potassium hydroxide, barium
hydr oxi de, potassi um carbonate ang” t eyl i ke) ;or an acid (e.g., hydrochloric
acid, sulfuric—ee+e—»acetic acid {p e li I) AN a suitable solvent (e.g.,
et hanol , tetrahydrofuran, water,”s NG metpyl f or mam de and m xed
solvents thereof) at roomte rature orl\,lat fluxing tenperature of the
solvent for 1 to 24 hours to give ﬁ%srpou f for@H a (11). 8

A comound of formula (15) and oxalyl chloride are reacted at room
temperature or at a refluxing temperature for 1 to 24 hours to give compound of
formula (19). This comound is added to ice water and reacted for 1 to 24 hours to

give compound of formula (18)
Method (5)
5 5
R ~o o R ~o
Oy — I8
~ OH _ N= H
) N ' o (28)

According to a conventional method, an aqueous solution of compound of
' formula (4) is reacted with a nitrite in the presence of an acid (e.g., hydrochloric
acid, hydrobromic acid and hydroiodic acid) to give a solution of the corresponding
diazonium salt. The aqueous solution of this compound is reacted with cuprous
chloride solution, cuprous bromide solution, potassium iodide or sodium
fluoroborate under ice-cooling or under heating for 1 to 24 hours to give
compound of formula (28) wherein X is chlorine atom, bromine atom, iodine atom



Met hod (4) R err] Rlerr] (18) N
‘A conound of fornula (15) and oxalyl chloride are reacted at room
tenperature or at a refluing tenperature for 1 to 24 .hours to give conpound
of formula (19). This conound is added to ice water and reacted for 1 to 24
hours to give conpound of formula (18) Method (5) [err] According to a°
conventional nethod, an aqueous solution of conpound of formula (4) is
react ed W|th a_nitrite in the presence of an acid (e.g., hydrochloric acid,
hydr obr on®% W&Fﬂ!nhydr oioidic acid) to give a solution of the
correspongethdd@)azoni um salt. The aqueous solution of this conpound is
reacted wi th cuprous chloride solution, cuprous brom d§‘1$0| ution, potassium
i odi de or sodi um fl uoroborate under ice-cooling /T heating for 1 to
24 hours toR{li ve compound of formula (28) n X| s chlorine atom

brom ne atom~ @odi ngyatom 9 or fluorinezato od (6) [err] A
conpound of for Xy i s reacted wigin_g ounQCOﬁR ormula (31) or (32)
wherein Rerr] is or aral kyl, d F@errbl)s hydr ogen, al kyl or.arakyl
in a suitable :

N-
g R1-0 0 —-RY

<

| rll-0 CO,R"
(32)
5
R \0
o ——*>
NC N}/”\ N \

\ 12

(33) . ()]

_ A compound of formula (2) is reacted with compound of formula (31) or (32)
wherein R" is alkyl or aralkyl, and R” is hydrogen, alkyl or aralkyl in a suitable
solvent (e.g., methanol, ethanol, butanol, ethylene glycol and mixed solvents
thereof) in the presence of a catalytic amount of an acid at a refhuxing temperature
of the solvent for 1 to 24 hours to give compound of formula (33). This compound -
is reacted with an alkali (e.g., sodium hydroxide, potassium hydroxide, barium
hydroxide, potassium carbonate and the like) or an acid (e.g., hydrochloric acid,
sulfuric acid, acetic acid and the like) in a suitable solvent (e.g., ethanol,

. tetrahydrofuran, watér, acetone, dimethylformamide and mixed solvents thereo)
at room temperature or at a refluxing temperature of the solvent for 1 to 24 hours
to give compound of formula (6). |

10



solvent (e.g., nethanol, ethanol, butanol, ethylene glycol and m xed

‘'sol vents thereof) in the presence of a catalytic anount of an acid at a
refluxing tenperature of the solvent for 1 to 24 hours to give conmpound of
formula (33). This conpound is reacted with an alkali (e.g., sodium

hydr oxi de, potassi um hydroxi de, barium hydroxi de, potassi um carbonate and
the like) or an acid (e.g., hydrochloric acid, sulfuric acid, acetic acid
and the l“kﬁi'i a suitable solvent (e.g., ethanol, tetrahydrofuran, water,
acet one, ﬁ@lfornanide and m xed solvents thereof at roomtenperature
or at a refluxing tenperature of the solvent for 1 to 24 hours to give

conmpound of forrmula (6). 10 thod (7) [err] A conpound of fornula (34)
is reacted with conpound of for (35) in a suitable solvent (e.g.,
benzene, tol ygne, tetrahydro ﬁ’diﬁhl oro shane di et hyl f or mam de and
m xed sol vent's~t hereof) in t rgsence of p _| um fluoride and copper
powder and a ba

hydr oxi de and t he I

e pota m car bo s'
dt a refl uxing t%grature
24 hours to give COEp gl of formula (1) t hod (

proRgbonat e, potassium
b b sol vght for 1 to
Jerr] A
compound of fo 'y reacted with conpogy T MUNA Rhher ei n

Rlerr] is (Jerr]-Cerr]Jalkyl in a suitable solvent (e.g., igl of ur an,
di chl or onet hane, di yl formani de and m xed sol ventg ther whi ch does
not interfere with the reaction, in the presence of a tertlary am ne such

as tr et hyl any REndRsludts SPIOBERTA ($4)38 Fictbd with compotth ot iRgis! (38] f0d' M de.
suitable solvent (e.g., benzene, toluene, tetrahydrofuran, dichloromethane,
dimethylformamide and mixed solvents thereof) in the presence of potassium
fluoride and copper powder and a base {e.g., potassium carbonate, sodium
carbonate, potassium hydroxide and the like) at a refluxing temperature of the
solvent for 1 to 24 hours to give compound of formula (1).
~ Method (8)
A compound of formula (18) is reacted with compound of formula (40)
R®—-OH (40)

wherein R® is C,-C,alkyl in a suitable solvent (e.g., tetrahydrofuran,
dichloromethane, dimethylformamide and mixed solvents thereof] which does not
interfere with the reaction, in the presence of a tertiary amine such as
triethylamine and a condensing agent (e.g., 1,3-dicyclohexylcarbodiimide, 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide, cyanophosphonic diester and the
like) under ice-cooling or at room temperature for 1 to 24 hours to give compound
of formula (41) |

5
R\

0O
| Y (41)
NC NTN 3
N\ O'R
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ethyl 3- (3-di net hyl am nopropyl ) carbodi i m de, cyanophosphonic diester and

the |ike)

under ice-cooling or at roomtenperature for 1 to 24 hours.to

gi ve conpound of fornmula (41) (41) [err]  wherein each synbol is as
defined above. When a reactive derivative (e.g., chloride, acylimdazole

and the |
a suitab

| ke) of conpound of formula (18) is used, the reaction proceeds in
e solvent (e.qg. tetrahydrofuran dlchloronethane chl or of orm

benzene and m_ xe ol vent s t here S not rfere.w h the
reaction, Wg‘ﬁ"i‘ﬂ&aﬁ?‘e?& igras;d ?@1%4 Lo veam @c’r'f’ F‘ILEP'PI

pyri dine exydpide] aeymiadzare Bhd e’ BRI A coff fkmbald q1 151%6& the
Met'hod (9) [err] conpound o] ornula (18) s react ‘d with
conpound mam@nrm@e@dszmmémwem‘m (v tetephydye d@ﬂﬂ@met%anﬁ

sui tabl e
di met hyl f
t he react

or mam [c-je ang m Xxe vents t EI’EOii goes not |nter ere W th

reagtiony im ttbemmmoﬁa tertiaryeaming such

op
P 53 hourBeFLRS ve“ﬁgmouﬁa&*ﬁk&fﬁﬁgﬁf‘iﬁ?ﬁﬁwgé%‘%% tpger healtng for 3

5 [err] AMethodd®us sol uti on of conpound of fornmula (3) is reacted with a

nydr ochl of i ¢ QWMM%&%%%@&@WQ@Z?%@@% to give a

sol ution

of the

wherein R® and L are as deﬁned above,ina sultable solvent (e.g., tetrahydrofuran,
dichloromethane, benzene, dimethylformamide and mixed solvents thereof) which
does not interfere with the reaction, in the presence of a base such as triethylamine,
pyndnm;po&ssmuncaﬂxnumeandthehketunkruxmxmmngorunderheaungﬁn'

" 1 to 24 hours to give compound of formula (41).

Method (10)
Rs\o e
Pﬁb() —_— ::[::::]\
Ne NM §/<
R‘\O
NC §/(

(28)

An aqueous solution of compound of formula (3) is reacted with a nitrite by a
conventional method in the presence of an acid (e.g., hydrochloric acid,
hydnﬂnonﬂcackngmhokxﬁcackiandtheﬁke)u>gheslsﬂuﬁon(fthe
corresponding diazonium salt. The aqueous solution of this compound is reacted
with cuprous chloride solution, cuprous bromide solution, potassium iodide or

12



correspondi ng di azonium salt. The aqueous solution of this conpound is
‘reacted with cuprous chloride solution, cuprous brom de solution, potassium
iodide or 1 2 sodi um fl uor oborate under ice-cooling or under heating for
1 to 24 hours to give conpound of forrmula (43). This conpound is reacted
with an alkali (e.g., sodium hydroxide, potassium hydroxide, barium

hydr oxi de, potassi um carbonate and the like) or an acid (e.g., hydrochloric
acid, sulfuric acid, acetic_acid and the |ike |n a SU|tabIe solvent (e.qg.,

et hanol , sediuaniiueroborate undardee-coeling apung

solvert= St %%‘%??t‘??éﬁgéﬁmﬁﬁﬁﬁﬁwwﬁ%ﬁ% s "

chl ori ne hydnoxide,

&Eé?L.ﬁ%@%‘%%J%ér%veW% O%F%f%%ﬁe a&%%%ﬁo éégéaf.‘%ed

in J. Amsﬂlﬁﬂnsﬁbmt(dg.,éﬂmdﬂlﬁﬁﬁhydmfmmlwmmm (e.g., diethyl

or ocence. SRRy aiaflas aRa 1RaEn SSHePhs Siirnh KR Foih et b F Fibh, 0ol

and the | teflrixirag tempenatargsiithe solvent for Iﬁf%hmgstmgipeceﬁ:pw:ﬂoﬂﬂm&ld vent

Ig;cgeéov\%ﬁ gurs t?glls(rql vglco%pound of for(r%t?a g ﬁg gggrp ﬁﬁ%oun Qfl bar um

hydr oxi deMethod4®tyi um car bonat e and the |ike) or an acid (e.g., hydrochloric
acid, sulfuric acid, acetic acid and the like) in a suitable solvent (e.g.,
et hanol , t-etrahydrofuran, water, acetone, dinethylformam de and m xed

sol vents thereof) at roomtenpe e-or at a refluxing tenperature ofthe
solvent for 1 to 24 : I

~o onc” ~coRr® K<

' y, NH, > 0o
NC H NC N}’( OR'3

@) | . @ NS
R ~
0
—

- 0

NC N}/(

OH
@ N

A compound of formula (2) is reacted with compound of formula (44) wherein
" R'? is as defined above which is obtained by a method described in J. Am. Chem.
Soc., 75, 4048 (1953) in a suitable solvent (e.g., diethyl ether, tetrahydrofuran,
toluene, water and mixed solvents thereof) in the presence of an acid (e.g., acetic
acid, hydrochloric acid, sulfuric acid and the like) at room temperature or a
refluxing temperature of the solvent for 1 to 24 hours to give compound of formula
(45). This compound is reacted with an alkali (e.g., sodium hydroxide, potassium
hydroxide, barium hydroxide, potassium carbonate and the like) or an acid {e.g.,
hydrochloric acid, sulfuric acid, acetic acid and the like) in a suitable solvent (e.g.,
ethanol, tetrahydrofuran, water, acetone, dimethylformamide and mixed solvents
thereof) at room temperature or at a refluxing temperature of the solvent for 1 to 24

13



hours to give conpound of formula (6). The conmpound of fornula (1) can be
‘converted to a salt by a treatnent with netal hydroxide (e.g., sodium
hydr oxi de, potassi um hydroxi de, cal ci um hydroxi de, |ithium hydroxide,
magnesi  hydroxi de, al um num hydroxi de, zinc hydroxide and the like), all
nmetal carbonate or hydrogencarbonate (e.g., sodium carbonate, sodium
hydrogencarbonate pot assi um hydrogencarbonate and the like), or organic

base (e. di et hanol am ne, et hyl enedi am ne and the like). The compound of
the pres o &veicomponnrd ehfosmia @an be i sol ated and purified by a

convent i onal &mt aﬁ‘;‘éﬁﬂég Bl be ebhtitte b & ShRBy & HeatReRCwRANY -

When the pro uct racemate, It can be“resolved Iinto a
desired opetedhydroxide mmﬂmhwqﬂ,epmum&yﬂmnﬁ : caleivm hydroxide.ng a

;S)gche\clim ;[Nlh{ % 1“%"% 3 2‘3’9??3@‘?" %espeupéﬁga@?%aé{ereo rs canrrge

separ at edaml/the hlm) ralkla]smdtalasrbommhyvbogﬂmhd)mma(e gosodiuncarhonate,

active. Z%Q%i’wé bR b, pptastiil iosincatfi 3 i B BBY 681 Vot on

and col ursigahic (e.gq [disthahbianiine)) ethylayediantive andnhedittepf t he present

![E\e/(ragf):‘ Ogre opt i Cal%ﬂé&g&&f’gﬁ%ﬁ‘}}’%ﬁ a Bhar EECEUT caI]I y ag&g&ﬁ}ﬁge sal t

i nhi bi t orptuifidd by h\consehtidthalmetHid uch h§ addrystallizatioy «d édlenst r ong and
| ong- | ast’i ng bl ood grlc aci d val ue-l'owering action in vivo tests t hey can

nmake usef t s Whanethe produst thys ebtained is asaremates AR b8 esui ti ng
th f { Qs]rédi £HRe 'Iﬁ‘!d'%?% %ﬁ]@%ﬁg ti
s offestiveddiild 4 %&]& Q*b?ﬁbdq caus Iesslﬁg?de effects A

agents of hyperuricacidem a and gout whi'c [
using a salt with optically active acid or base, or by passing through a column

packedwmlanopm:allyacuvecamer Respective diastereomers can be
separated by a method such as preparative crystallization and column
chromatography. These can be also obtained by the use of an optically active
starting compound. Sterecisomers can be isolated by rec:yswlhzauon and
column chromatography.

The 1-phenylpyrazole compound of the present invention, an optical isomer
thereof and a pharmaceutically acceptable salt thereof are xanthine oxidase
inhibitors having a selective and strong inhibitory activity against xanthine oxidase.
In view of the strong and long-lasting blood uric acid value-lowering action in vivo
tests, they can make useful medicaments effective for hyperuricacidemia and gout
resulting therefrom. In addition, they are expected to make highly safe

* therapeutic agents of hyperuricacidemia and gout, which cause less side effects
such as hypersensitive symptoms (e.g., anthema, hives and the like) or renal and
hepatic disorders, which are seen when a conventional, hypoxanthine-like |
therapeutic drug of hyperuricacidemia and gout is administered. The compound
of the present invention is expected to be usable as a therapeutic agent of diseases
such as hyperuricacidemia, gout and the like, which shows long duration of effects

. by a single administration a day. The compound of the present invention is used
for the treatment and prevention of diseases caused by various disorders '
associated with the generation of active oxygen in organs and tissues. For
example, it can be used for diseases associated with ischemic perfusion disorder in
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such as hypersensitive synptons (e.g., anthema, hives and the |ike) or
renal and hepatic disorders, which are seen when a conventional, '
hypoxant hi ne-1i ke therapeutic drug of hyperuricacidem a and gout is
admi ni stered. The conpound of the present invention is expected to be

usabl e as a therapeutic agent of diseases such as hyperuricaci dem a, gout

and the Iike, which shows [ong duration of effects by a single

adm ni stration a day. Jhe conpou t he prese nventlon g usgd for the
t r eat rrent"aé'llﬂ}‘sp !&@ﬁzwﬁﬁw'ﬁ@a&y&wmﬁa 9%‘?' Ssoci at ed

with the &éﬁiﬁg Qe rAfddardis® RYaeRtion) cefaﬁaﬁnmubns pubfendy exanpl e,
can be used for d| seases associ,

vari ous O

Speci fic EXAHR a#%ﬁ e Wi rafiSd &%ﬁ'aﬂd‘ﬁ%ﬁ%&éﬁm
pul nonary t roJﬁ%ts , renal an t%epatlc I schem ¢ organopat hy, and-

post oper acorenaty arfesioplasty yasewlar fypassingiosorgan traasplantation swhich have, t h

it

ated with ischenic pe fu3|on dJ sorder in 1l 4
isghemic geganopatiay 961‘{ @& post-

t ransder oL9 %PJt?Sty’ vascul ar bypassi ng or
or gan trg%%%w&e%m I'g "&%&&E y of devel opi ng tenporal

i scheni ¢ st atWhewm dompmmd)oﬂﬁnh pn‘esehemenuenus used asiaomedicansent, the a
medi cament g und of t.he "res.en

accept abl 86 % qu ﬂ?ﬂm
g! isl gtntegr sol ubili zer é e t e a e cormogets’ on.
ilu : ubiliz | iti
This conpBUTiEeHES:em % é&b&%rﬂ%ﬁﬁ@ﬁ%% foge a
capsul es, pﬁéﬁﬁﬂb&?ﬁcﬂ%ﬁﬁi@u&wq%scéw prepated i A%onveneialons,

transfusmns or su |tor|es whi ch may be_admni stered orall
parent er a ptal%f granules,ypowders, syrups, suspensifjlonsy sofutlons,

injecﬁon_s, transfusions or suppositories, which may be administered orally or

When tablets are used for oral administration, sucrose, lactose, mannitol,
maltitol, dextran, corn starch andthelikearegenemllyusedésacarrier, and
generally, lubricants such as magnesium stearate, preservatives such as p-
hydroxybenzoates, sorbic acid and salts thereof, and the like, antioxidants such as
ascorbic acid, a-tocopherol, cystine and the like, disintegrators, binders and the
like are added. Tablets may be enteric-coated. When capsules are used for oral

" administration, effective diluents are lactose and dry comn starch. Liquid agents
for oral use are exemplified by syrups, suspensions, solutions and the like, which
may contain an inert diluent generally used in this field, such as water. These
may contain sweeteners and/or flavors.

In the case of parenteral administration such as subcutaneous injection,
intravenous injection, intramuscular injection, intraperitoneal injection and
transfusion, it is a general practice to prepare a sterile solution containing an
active ingredient, adjust the pH of the solution and bufferize the solution. Vehicle

" usable for this end and those acceptable as a solvent include water, Ringer
solution, isotonic brine and the like. When in use for intravenous injection, the
total concentration of the solute is adjusted to make the solution thereof isotonic.

Suppositories can be produced by admixing a drug with a suitable
nonirritant excipient, such as cocoa butter and polyethylene glycols, which is solid
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When tablets are used for oral adm nistration, sucrose, |actose, mannitol,
naltitol, dextran, corn starch and the |like are generally used as a
carrier, and generally, lubricants such as nagnesi.um stearat e,
preservatives such as p- hydroxybenzoates, sorbic acid and salts thereof,
and the like, antixidants such as ascorbic acid, a-tocopherol, cystine and
the like, disintegrators, binders and the |i ke are added. Tablets may be

enteric-coat ed. \Mhen capsul es, are ,u for oraI m nistratio ffective
di | uent s ol EEpery dcﬁqlﬁdim dﬁ ﬁ"f‘ ?’8& ri?ﬁds Be are
exenplif |ﬁéum@;¢emgeasdn@en5| ons, solutions and the i ke, V\:hl ch may
contain an inert .diluept ce,nera,lly used i.n tEIS fie ch water These
may contain sﬁ“ﬁe@ ¥ er?.qogﬁ as%épdaf“'ﬂ&ﬁ

admi ni st r gire0RdMikistATion %ﬂﬂé%ﬂ%ﬁaﬁ&%ﬁﬁi@ﬁa'&ﬁg@@% stitetsTigatiénts

[ ntrarruscul ar i nj ection, I ntraper| toneal injection and transfusion, it is a
gener al ing therestmentand etherdactorst |’mepamdm§ﬂampmqeme

‘VQ%{Ef"eeﬂf;’gsﬁﬂ i pRfcAlisgne] iere did A rplepbulBily & PRI Mk Hithoor

wat er, Ri agadomamtpanwmd:safelynemmaﬂydose Ivenewlepemdmgm for

i.ntraveno | U . sted to
ket he. SadiBbS Bpfdody et 8 pASRES, kR broriatfnkl dibinitndiey
adm xi ng mutemdlﬂ'tdhle s it isadborit' 01 FriSCemig/ patient /claty, pmfeﬂab@sOdoed@Obut ter
and pol yet hyl ene g} ycols l¢h.is salid 1.5 t~noral te re and
liquid at"f% ﬁF’é‘@ééf Mﬁm ﬂgﬁita(?&qtﬁ 2" nﬁ?‘ﬁéé Yy drug.
The dose pﬁefd&wmmedzomagpm&dﬁyday,dbrpémeralbﬂﬁﬁmﬁmmm nistration
tinme, admni tratlon r vehoﬁs?rrnbal natlllon th qther drutgs di sease state of
patients , Intramuscular o
The present invention is explained in more detail by way of Starting Material

Synthetic Examples, Examples, Formulation Examples and Experimental

Examples, to which the present invention is not limited.

Starting Material Synthetic Example 1

Sl
NC NHNH,
To an aqueous solution (150 ml) of 3-cyano-4-methoxyaniline hydrochloride

(72 g) were added sodium nitrite (29.7 g}, stannous chloride dihydrate (266 g) and
con. hydrochloric acid (437 ml) with stirring under icé-cooling.  After the
completion of the reaction, precipitated crystals were collected by filtration. The
crystals were added to water, and the mixture was neutralized with aqueous
sodium 'hyd.roxide solution, extracted with a mixed solvent of toluene and tert-
- butanol, washed with water and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure to give 44 g of 3-cyano-4-

methoxyphenylhydxazine..
~ Starting Material Synthetic Example 2

-
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EXY

under goi ng the treatnent and other factors. The conpound of the present
rnveriti on, an optical isoner thereof and a pharmaceutically acceptable salt
t hereof are | ow toxic and can be used safely. The daily dose varies
dependi ng on conditions and body wei ght of patients, the kind of conpound,
adm ni stration route and the like. It is about 0.01- 150 ng/patient/day,
preferably 0.1 - 100 ng/patient/day, for oral adm nistration, and about
0.01 - 50 .ng/patient/day, preferably 0.01 - 20 nyg/patient/day, for
parenteral admnistration by subcut aneous, intravenous, intranuscul ar or
intrarectumroute. The-present] invention is explained in nore detail by way
of Starting Material Synthet i e\Exa gxanpl es, Fornmul ati on Exanpl es and
Experinmental Exanples, to i ch e pr¥ i nvention is not limted.
Starting Material Synthetic Exanple | 0o an aqueous solution (150 m)
of 3-cyano-4-net hoxyani | i ne hydrochl giFNd ‘ wer e added sodiumnitrite
(29.7 g), stannous chloride dlhydﬂﬂse (266 Q) Hon. hydrochl ori c acid
(437 M) with stirnng under ice-cooling. After the conpletion of the
reaction, precipitated crystals were collected by filtration. The crystals

were added toThanEnQUQnussdhﬂnmnﬁ&hnd)Qﬁ3<aano¥bhx&uﬂb&wﬁﬁhnﬁﬁudmmdﬂnmﬂﬂJm
hydrOX|de
but anol , sg)lea’dé'%lrbf% wat er ar[gwaée%?élvétggﬁ%%%nﬁ%ﬁg@?ﬁgﬁso ven’t
vas evapoihydeethlorie acid{d00enil) witls stiring undewizedboling! Aftery theoecotnpletion of
et hoxyphepl hydndg Mecipitale: Icxgs O ek @Mﬁyﬁﬁra%onﬁplﬁecrys&swere
addedtnvwnnnauniﬁhenmxune‘vasneuuahzaivnﬂlaquamxs&mhunahydn»ndc
solution, extracted with a mixed solvent of toluene and tert-butanol, washed with
water and dried over magnesium sulfate. The solvent was evaporated under
reduced pressure to give 15 g of 3-cyano-4-isobutoxy-phenylhydrazine.
Starting Material Synthetic Example 3

e

NC NHNH,

To an aqueous solution (33 ml) of 3-cyano-4-neopentyloxyaniline
hydrochloride (21 g) were added sodium nitrite (6.7 g), stannous chloride dihydrate
(59.5 g) and con. hydrochloric acid (100 ml) with stirring under ice-cooling. After
the completion of the reaction, precipitated crystals were collected by filtration.
The crystals were added to water, and the mixture was neutralized with aqueous
sodium hydroxide solution, extracted with a mixed solvent of toluene and tert-
butanol, washed with water and dried over magnesium sulfate. The solvent was
ewapannadtuukrreducadpmmﬁnnetogwe]j7gofS«gﬁuur44uxuxnuykmy

~ phenylhydrazine.
. Starting Material Synthetic Example 4
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[err] To an aqueous solution (34 m) of 3-cyano-4-isobutoxyaniline )
fiydrochl oride (20 g) were added sodiumnitrite (6.8 g), stanous chloride

di hydrate (61 g) and con. hydrochloric acid (100 m) with stiring under

i ce-cooling. After the conpletion of the reaction, prepitated crystals were
collected by filtration. The crystals were added to water, and the m xture
was neutraized with aqueous sodi um hydroi de solution, extracted with a

m xed sol vent of toluengyand tert-butanol, washed with water and dried over
magnesi um sul fate. The-SoMwet gs evapdlbed under reduced pressure to
give 15 g of 3-cyano-4-isob
Exanpl-e 3 0 [err] To an aque (33 @) of
3- cyano- 4- neopent yl 4oy NEB 1| P '
nitrite (6.7 g), stannous chloride d hyd
acid (100 M) with stirring under id¢ ol i ng. QM4¢r the conpletion of the
reaction, precipitated crystals were collected by fNtration. The crystals
were added to water, and the m xture was neutralized with aqueous sodi um
hydr oxi de sol ution, extracted with a m xed sol vent of toluene and tert-

but anol , was Eol adohitior (300 mi)bf@-cyahwdemethoxypbenyl kydrazine. (44 igh obtatinedht
was evaporated..under, reduced nressure.to.gi 0 _
3-cyano-4gh§§58953ﬁ3§§@ggwg e@?‘i‘H%?ngﬁﬁﬁﬁéﬁﬁg¥%§¢gﬁd?%%ﬂﬁépP?°é§anple
4 17 thoxjyacrylate (45 g) with stirring, and the mixture was refluxed under heating for

2 hours. After the conipletion of the reaction, the reaction mixture was cooled

and the precipitated crystals were recrystallized from dichloroethane to give 67.2 g

of ethyl 5-amino-1-(3-cyano-4-methoxyphenyljpyrazole-4-carboxylate, melting

~ point 195-196C. '

59.5 g) and con. hydrochloric

_O

O

R
N= : ()4—*\\

Then, foa éolution (286 ml) of ethyl 5-amino-1-(3-cyano-4-

methoxyphenyl)pyrazole-4-carboxylate (28.6 g) in tetrahydrofuran was added
isoamy] nitrite (35 g) with stirring, and the mixture was refluxed under heating for
7 hours. - After the completion of the reaction, the reaction mixture was cooled
and the precipitated crystals were collected by filtration to give 24 g of ethyl 1-(3-
cyano-4-methoxyphenyl)jpyrazole-4-carboxylate, melting point 192-193C.

HO
O

N
N=

SN
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To a sol ution (300 m of 3-cyano-4-nethoxyphenyl hydrazine (44 g) obtained
fn Starting Material Synthetic Exanple ol was added et hyl '
2-cyano- 3- ethoxyacrylate (45 g] 1 St QHERTI HAS BFENNd t he ni xure was refl uxed
under heating for 2 hours.. Aftef the geppaCEDi On the reaction, the
reaction m xture was cool ed and cystals were
recrystallized fromdicl oroethane to give 67.2 g of ethyl 5-am n-

%egffy_?_ﬂgf %go@ﬁég{la&f&%ol c;\_r b?xyl ate, rrel ti n% poi Bt 195- }26[ err]C
met hoxy phegptoxpiale -ﬂ-&éﬁi&?&ethahev&a’@a&iad élﬁrﬁiﬂiﬁﬁ%ﬂirﬂié{lﬂ#% itadded

I soanyl nitrite (35.9) wth stirring, and the mture was refluxe nder

heating f SHrTing @dthepixtre m%&m%to%b%ctmﬂmmm@mmeﬁ
m xture FRBA, e oﬁ&iﬁtﬁé%ﬁo&fé@h&b%%ﬁ%ﬁf%&hﬂ

filtration to give’

cyano- 4- mmmmmd)wmammmmm rfhe solvarawasr| C.

TO( yccyanSY%%WW W@M%@gﬁ%@%@ Vas m‘aﬂg&lhane

was addedfreimethyl scetatoto giwe Q275 g oﬁbﬂ:yltm(astyanmg-h}ahdxyﬂshenyl

heated at 7Qlery]C forn. 4 hau the conpletion of the reaction, the
reaction Jf’éw ﬁ?g%r extracted with ethyl acetate,
washed wi Ehmﬂeﬂr and dried over magnesium sul fate. The sol vent was
evapor at ed under reduced,pressure and the obtained residue was

recrystallized fromethyl acetate to give 22.5 g of ethyl
1- (3- cyano- 4- hydr oxyphepX

To a solution (SO mi) of 3-cyano-4-isobutoxyphenylhydrazine (5 g) obtained in
Starting Material Synthetic Example 1 in ethanol was added ethyl 2-cyano-3-
ethocyacrylate (4.2 g) with stirring, and the mixture was refluxed under heating for
2 hours. After cooling, the precipitated crystals were collected by filtration to
give 5.1 g of ethyl 5-amino-1-(3-cyano-4-isobutoxyphenyl)pyrazole-4-carboxylate,
melting point 115-117°C.

Example 2
O
NC l\‘l§_< |
N=< OH

To a solution (10 ml) of ethyl 5-amino-1-(3-cyano-4-isobutoxyphenyl)-
pyrazole-4-carboxylate (1 g) in ethanol was added 5N aqueous sodium hydroxide
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carboxyl ate, nelting point 233-234[err]C. Exanple 1 [err] To a solution (50
'm ) of 3-cyano-4-isobutoxyphenyl hydrazine (5 g) obtained in Starting

Mat erial Synthetic Exanple [err] in ethanol was added ethyl 2-cyano- 3-

et hocyacrylate (4.2 g) with stirring, and the m xture was refluxed under
heating for 2 hours. After cooling, the precipitated crystals were

col l ected by filtration to give 5.1 g of ethyl 5-am no-

1-(3-cyano-4 |sobutoxy henyl)pyrazole4 carboxyl ate, nelting p0|n
15-117] er$qheﬁ0 '51 @efiﬁﬂfedo }01’2

5-am no- I g, gﬁ égﬂgﬂaﬂp I gl &?ﬁﬁfﬁ(ﬁwle
et hanol vvas adde %que us sodi um hydro%q%ile sol ution vmth

stirri ng, wabes, ane Kume\mm epethmamdng opmpﬁatedcmtah t he

conpl etl ol and
t he mxture was té@%gc?l zga W th ace g%@%ﬁ%@%@plg‘{égk%%al S

wer e rec_rer(Be@&mﬁalmmmnyptheémbmmmnmn@pgme 0.4 ¢
of b5- am' #MF@W i sobut oxyphenyl ) pyrazol e4-carboxylic acid,
melting. p tonposition). Exanple 3 [err] Then, to a 'soI ution
(16 M) oEm;iqu! 5- am no- 1- ( 3- cyano- 4-

| sobut oxyphenyl ) pyrazol e-4-carboxyl ate (1.64 g) obtai ned I n Exanpl e l I n

-s_)

0

NT NN
N= _

EanN |

Then, to a solution (16 ml)-of ethyl 5-amino-1-(3-cyano-4-

. isobutoxyphenyljpyrazole-4-carboxylate (1.64 g) obtained in Example 1 in
tetrahydrofuran was added isoamyl nitrite (1.75 g) with stirring, and the mixture
was refluxed under heating for 1.5 hours. After the completion of the reaction,

. the solvent was evaporated under reduced pressure and the obtained residue was
recrystallized from ethyl alcohol to give 1.38 g of ethyl 1-(3-cyano-4-
isobutoxyphenyl)pyrazole-4-carboxylate, melting point 138-139C.

Exampile 4
/k/O
O
oA
S N= OH

To a solution (15 ml) of ethyl 1-(3-cyano-4-isobutoxyphenyl)pyrazole-4-
carboxylate (1.38 g) in ethanol was added 1.75N aqueous sodium hydroxide
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tetrahydrofuran was added isoanyl nitrite (1.75 g) wth stirring, and the
m xture was refluxed under heati.ng for 1.5 hours. After the conpletion of
the reaction, the solvent was evaporated under reduced pressure and the
obt ai ned residue was recrystallized fromethyl alcohol to give 1.38 g of
et hyl 1-.(3-cyano-4- isobutoxyphenyl)pyrazol e-4-carboxyl ate, nelting p0|nt
138-139[err]C. Exanple 4 [err] To a solution (15 n1) of et hyl

was actioasaheR Bnl SR Shife, Ay s intud? a8 Heelidet 4% sad Byfipp

sti rlrlg, mé%-ulnﬁ m?aém@eaeéﬁoﬂﬁma&spagtdmwam theOI
conpl etion gf the regction, the rea |onm tur,e our ed into.water an
neutral i z@ﬂ%m@al‘@&h%c% i‘é i _ g’e‘ﬁeﬂt@r’@&"%‘ial li zed
froma m pesh qhﬁ&atsowerﬂwm%d/%tb@me Pof71-4B3-efrardo-43- cyano- 4-

:Eiggglt gx%phenyl )p§ra23I e-4-car boxgl | i acj rrel ti n Pféﬁtmﬁg& 194[err] C.

1-(3- cyan%@é@xyphenyl )pyrazol e-4- car boxyl ate (1 5 g obtained in
Starting Mate Synt heti c Exanpl e 4 i n di nethyl formam de were added

pot assi um carbonate (1.2 g) - -and hexyl bromde (1.25 g) with stirring, and
the m xture was heated at 100[err]C for 1 hour. After the conpl etion of the
poured into water, extracted with

reaction, the reW&{g@Q
t ol uene, washed w tH wat & and™dri et dveRymagnesi um sul fate. The sol vent

was evapor ated under reduced pressurg he obtai ne@resi due was

NC

To a solution (10 ml) of ethyl 1-(3-cyano-4-hydroxyphenyl)pyrazole-4-

carboxylate (1.5 g) obtained in Starting Material Synthetic Example 4 in

" dimethylformamide were added potassium carbonate (1.2 g) and hexyl bromide
(1.25 g} with stirring, and the mixture was heated at 100C for 1 hour. After the
completion of the reaction, the reaction mixture was poured into water, extracted
with toluene, washed with water and dried over magnesium sulfate. The solvent
was evaporated under reduced pressure and the obtained residue was

- recrystallized from isopropyl ether to give 1.8 g of ethyl 1-(3-cyano-4-

| hexyloxyphenyl)pyrazole—4—carboxylate melting point 93-94C.

Example 6

To a solution (20 ml) of ethyl 1-(3-cyano-4-hexyloxyphenyljpyrazole-4-
carboxylate (1.8 g) in ethanol was added 1N aqueous sodium hydrqxide solution (6
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recrystallized fromisopropyl ether to give 1.8 g of ethyl 1-(3-cyano-4-

hexyl oxyphenyl) pyrazol e- 4- car baxyl ate, nelting point 93-94[err]C. Exanple 6
[err] To a solution (20 nm) of ethvl
1- ( 3- cyano- 4- hexyl oxyphenyl ) pyr agof ABHEEBr%%%N (1.8 g) in ethanol was
added 1N aqueous sodi um hydr oxi de sol UREBLACED 2 1. m) with stirrig, and
the m xture was heated at 50[err]le#or—Thour. After the conpletion of the

noutr ol | 2 WP mé&sarmﬁﬂﬁr%e ”Lsﬁ S0 Br B0y, AT 1T e
froma m yehpiétiott bPtheXealtion e dpodtea mt@waie:(aﬁxdﬂxe

cyano- 4- hexyl oxyphenyl%&@é&aﬂyl iC aC| m&e‘is‘l_ﬁ%lgm nt

164- 165[e We¢o rﬂ) of

ethyl 1- (%é&gméd% %Qi%&gﬂ( 0% 6f pligai ned in

Startlng Materi al Synthetic Exarrﬁﬁﬁ in orma de wereﬁaaded
Daywezpler

pot assi umc¥anedria @C@: g, and .
t he mxtugﬁ,\o@gﬁeat ed at 100C for 1 hour. After the corrpl etion of the

reaction, the reaction mxture was poured into water and the precipitated
crystals were recrystallized fromethyl alcohol to give 1.5 g of ethyl 1-
(4- but oxy- 3- cyanopheqyl ) pyazol @4 car boxyl ate, nelting point 132[err]C
Exanple 8 0

TN
</ N\

To a solution (10 ml) of ethyl 1-(3-cyano-4-hydroxyphenyl)pyrazole-4-
carboxylate (1.5 g) obtained in Starting Material Synthetic Example 4 in
dimethylformamide were added potassium carbonate (1.2 g) and butyl bromide
(1.04 g) with stirring, and the mixture was heated at 100°C for 1 hour. After the
completion of the reaction, the reaction mixture was poured into water and the
precipitated crystals were recrystallized from ethyl alcohol to give 1.5 g of ethyl 1-
(4-butoxy-3-cyanophenyl)pyrazole-4-carboxylate, melting point 132°C.

Example 8

ot

To a solution (15 ml) of ethyl 1-(4-butoxy-3-cyanophenyl)pyrazole-4-
carboxylate (1.5 g) in ethanol was added 1.5N aqueous sodium hydroxide solution
(4 ml) with stirring, and the mixture was heated &t 80C for 1 hour. After the
completion of the reaction, the 'reactior_l mixture was poured into water and the

This Sheet Has Been Replaced 22




[err] To a solution (15 m) of ethyl 1-(4-butoxy-3-cyanophenyl)pyrazole-4-
Carboxylate (1.5 g in ethanol was added 1.5N aqueous sodi um hydroxi de
solution (4 m) with stirring, and the m xture was heated at 80[err]C for 1
hour. After the conpletion of the reaction, the reaction mxture was poured
into water and the 2 2 m xure was neutralized with acetic acid. The

pied crystals were recrystallized fromethyl acetate to give 0.75 g of

1- (4- but oxy-3- cyanophenyl ).pyrazol e-4-caroxylic. acid, ne|tin oi nt

200- 202[ eﬂg’f@.“’ &&M@M% t H'g'ﬁ R‘Y@‘Pﬁﬁﬁ?ﬂ’éﬁ?

1- (13- cyanfsctydtillized fioine 75 bom- vo30 obtained in
Starting Material Synt hgﬁ%ﬁéxé?ng:tggieiqulnet hsil_fggﬁcr%%’? e were added

pot assi unmmlﬁm@ﬁ%@?mmﬂmﬁ?g%% 1.03 g) with
stirring, ge nmture was heated at 100[err]C for 1 hour. After the
conpletion of the reaction, the reaction m xture was poured into water and
the precipitad crystals were recrystallized fromethyl alcohol to give 1.6
g of ethyl 1-(3-cyan - cl opr opyl net hoxyphenyl ) pyrazol e4- carboxyl at e,
melting point 147-1 C_Qrxanplg 10 [err] To a solution (15 m) of

‘et hyl 1-(3-cyano-4-cycl opr6pyl nijf hoxWphenyl ) - pyrazol e- 4-carboxyl ate (1.6
g) in ethanol was added 1.5N aq §0di um hydr oxide solution (4 mM) wth
stirring, and the m xture -'-: egzat _80LRrr] C f 1 '

To a solution (10 ml) of ethyl 1-(3-cyano-4-hydroxyphenyljpyrazole-4-
carboxylate (1.5 g) obtained in Starting Material Synthetic Example 4 in
dimethylformamide were added potassium carbonate (1.2 g) and
cyclopropylmethyl bromide (1.03 g) with stirring, and the mixture was heated at
100%C for 1 hour. After the completion of the reaction, the reaction mixture was
poured into water and the precipitated crystals were recrystallized from ethyl
alcohol to give 1.6 g of ethyl 1-{3-cyano-4-cyclopropylmethoxyphenyl)pyrazole-4- -
carboxylate, melting point 147-149°C. '

Example 10
A o
o)
=0
N= OH

To a solution (15 mil) of ethyl 1-(3-cyano-4-cyclopropylmethoxyphenyl)-
pyrazole-4-carboxylate (1.6 g) in ethanol was added 1.5N aqueous sodium
hydroxide solution (4 ml) with stirring, and the mixture was heated at 80°C for 1

_ hour. After the completion of the reaction, the reaction mixture was poured into
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hour. After the conpletion of the reaction, the reaction m xture was poured
fnto 2 3 wat er and the m xture was alized with acetic acid. The

pi ystals were recrystalized from et hyTHISCBHERTeHA®S g¥ENE O. 7 g of

1- (3-cyano-4- cycl opropyl - met hoxyphe yI )p P%@QA' cartoxyl ic acid, nelting
poi nt 210-211[err]C. Exanple 11 To a sotttt+et f ethyl

5-am no- 1- (3anoneont yl yphenyl) - pyrazol e-4-car boxyl ate (5 g) obtained in

aE;(}gﬁ{)Lg [err!tetWrofuran was g g]ed ilwﬁﬁ%m tr t&?gS gtaqd; St{als“ ng,

conpl et i ogrepé rddipstafied iftiin et V\%%{OI jned
resi due was ecrystal I I zed from t hyl oho glv f et hyI 1-(3-
cyano-4-n &Eﬁ&%&ﬂﬁﬁiﬂnﬁ Fr§ 6T2151QQO| nt -

154- 155[ e Fp(rrple 12 [err] To a solution (20 rr1) of et hyl

1- (3- cyano- 4- neopent yl oxyphenyl ) pyrazol e-4- carboxylate (2 g in ethanol was
added 2N aqueous sodi um hydroxi de solution (3.7 m) with stirring, and the
m xture was heated at 80fjerr]C for 30 mnutes. After the conpletion of the
reaction, the reaction n1xtur was poured into water and neutralized with
acetic aci. The preci : were recrystallized froma m xed

sol ution of ethyl. al cohol and wat § pgive 0.7 g of 1-(3-cyano-4-

neopent yl oxyphenyl ) pyr azol e- 4- car ¢ acid, nmelti@g point 199-200[err]C.
N .

|

O-\

2 _4 NC
N=

To a solution (50 ml) of ethyl 5-amino-1-(3-cyano-4-neopentyloxyphenyl)-
pyrazole-4-carboxylate (S g) obtained in Example 99 in tetrahydrofuran was added
isoamy] nitrite (5.1 g) with stirring, and the mixture was refluxed under heating for
2 hours. After the completion of the reaction, the solvent was evaporated and the
obtained residue was recrystallized from ethyl alcohol to give 4.4 g of ethyl 1-(3-
cyano-4-neopentyloxyphenyl)pymzo1e—4—carboxylarc melting point 154-155C.

Example 12
: f“‘ A
| N

To a solution (20 ml) of ethyl 1-(3-cyano-4-neopentyloxyphenyl)pyrazole-4-
carboxylate (2 g) in ethanol was added 2N aqueous sodium hydraxide solution (3.7
ml) with stirring, and the mixture was heated at 80°C for 30 minutes. After the
completion of the reaction, the reaction mixture was poured into water and
neutralized with acetic acid. The precipitated crystals were recrystallized from a
mixed solution of ethyl alcohol and water to give 0.7 g of 1-(3-cyano-4-
neopentyloxyphenyl)pyrazole-4-carboxylic acid, melting point 199-200°C.

OH
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Exanmple 13 [err] To a solution (10 m) of ethyl

I- (3-cyano- 4- hydr oxyphenyl ) pyrazol e-4- carboxylate (1.5 g) obtained in
Starting Material Synthetic Exanple 4 in dinethylfornmam de were added

pot assi um car bonate (1.2 g) and 1-chloro-2- ethylbutane (1.4 g) with
stirring, and the m xture was heated at 100C for 2 hours. After the . :
conpletion of the reaction, the reaction m xture was poured into water and
t he ”‘Xtﬁégﬁﬁﬁa xtracted with t ol uene, washed with water and dried over
magnesi u ? The sol vent was evaporated under reduced pressure, and

t he obt ai ned re5|due was recrystallized fromisopropyl ether to give 0.88 g
of ethyl . 1-(3-cyano-4-(2-€ | but oxy) phenyl ) pyrazol e- 4-car boxyl ate, nelting
point 114- 115[err]C. Exagple 14 0 [err] To a solution (10 m) of ethyl

1- (3-cyao- 4- ( 2- et hyl but ox )pheqél)pyrazole-4- carboxylate (0.88 g in

et hanol was added 2N NI oxi de solution (1.5 mM wth
stirring, and the mturewas heated err]C for 1 hour. After the

conpl etion of the reaction, the re} ol M xture was ggoured into water and

neutralized with acetic aC|d p ryst4l's were recrystalized
fromethyl acetate to give O. gof \

1- (3-cyano- 4- (2 et hyl but oxy) phenyl )pyrazol eN ocar baoxylic acid,

mel ting point 180-182[err]C :

To a solution (10 mi) of ethyl 1—(3—cyano—4—hydroxyphenyl)pyrazole-4—
carboxylate (1 S5g obtained in Starting Material Synthetic Example 4 in
dimethylformamide were added potassium carbonate (1.2 g) and 1-chloro-2-
ethylbutane (1.4 g) with stirring, and the mixture was heated at 100°C for 2 hours.
After the completion of the reaction, the reaction mixture was poured into water
and the mixture was extracted with toluene, washed with water and dried over
magnesium sulfate. The solvent was evaporated under reduced pressure, and
the obtained residue was recrystallized from isopropyl ether to give 0.88 g of ethyl

1-(3-cyano-4-(2-ethylbutoxy)phenyl)pyrazole-4-carboxylate, melting point 114-
115TC.
Example 14

- o)
=D
N= OH

To a solution (10 ml) of ethyl 1-(3-cyano-4-(2-ethylbutoxy)phenyl)pyrazole-4-
carboxylate (0.88 g) in ethanol was added 2N aqueous sodium hydroxide sohition
(1.5 ml) with stirring, and the mixture was heated at 70°C for 1 hour. After the
completion of the reaction, the reaction mixture was poured into water and
neutralized with acetic acid. - The precipitated crystals were recrystallized from
ethyl acetate to give 0.21 g of 1-(3-cyano-4-(2-ethylbutoxy)phenyl)pyrazole-4-
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Exanple 15 0 [err] To a solution (15 nm) of ethyl

1- (3- cyano- 4- hydr oxyphenyl ) pyrazol e-4- carboxylate (1 g) obtained in
Starting Material Synthetic Exanple 4 in dinmethylformam de were added

pot assi um carbonate (1.2 g) and 3-bronopentane (1.15 g with stirring, and
the m xture was heated at 90[err]C for 2 hours. After the conpletion of the
reaction, the reaction m xture was poured into water and the m xture was
extracted with ol u washed r and dried over magnesi um sul f ate.
The sol veﬁ‘?‘rm 95’%@ Eﬂgm\,\i%&g?ﬁ pressure, and the obtained residue
was recrymhbhasd fromisopropyl ether to give 0.8 g of ethyl

1- (3-cyano-4- (2-ethyl propaoxy) phenyl ) pyrazol e- 4-car boxyl ate, nelting point
104[err]C. Exanple 16 0 O [err] To a solution (10 m) of ethyl

1- (3-cyano- 4- (1- et hyl pr opoxy) razol e- 4-carboxylate (0.8 g in

et hanol was added 2N . 4 &l oi de solution (1.5 m) wth

- stirrin& and the m xture wag$ heatg 80[err]C for 30 mnutes. After the

neutralized with acetic _ e
froma m xed sol vent of. ethyl al cohol
1- (3-cyano-4-(1- ethyl propaxy)phenyl ) pyr alN
poi nt 142- 144[err]C Exanple 17 2

|ve0690f

|'|g acid, nelting

To a solution (15 ml) of ethyl 1-(3-cyano-4-hydroxyphenyljpyrazole-4-
carboxylate (1 g) obtained in Starting Material Synthetic Example 4 in
dimethylformamide were added potassium carbonate (1.2 g) and 3-bromopentane
(1.15 g) with stirring, and the mixture was heated at 90°C for 2 hours. After the
completion of the reaction, the reaction mixture was poured info water and the

. mixture was extracted with toluene, washed with water and dried over magnesium
sulfate. The solvent was evaporated under reduced pressure, and the obtained
residue was recrystallized from isopropyl ether to give 0.8 g of ethyl 1-(3-cyano-4-
(2—eﬂ1ylpropoxy)phenyl)pyrazo1e-4—carboxylate melting point 104°C.

Example 16
o)
T,
DA
N=—

OH

To a solution (10 ml) of ethyl 1-(3-cyano-4-(1-ethylpropoxyjphenyl)pyrazole-
4-carboxylate (0.8 g) in ethanol was added 2N aqueous sodium hydroxide solution
(1.5 ml) with stirring, and the mixture was heated at 80°C for 30 minutes. After

- the completion of the reaction, the reaction mixture was poured into water and
neutralized with acetic acid. The precipitated crystals were recrystallized from a
mixed solvent of ethyl aloohol and water to give 0.6 g of 1-(3-cyano-4-(1-
etl‘xylpropoxy)phenyl)pyrazole-4—carboxyhc acid, melting point 142-144°C.
Example 17
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To a solution (15 m) of ethyl 1-(3-cyano-4-hydroxyphenyl)pyrazol e-4-
di et hyl f or mam de were added potassium carbonate (1.2 g) and 1-brono- 3-
met hyl butane (1.15 g) with stirring, and the m xture was heated at 90[err]C
poured into water and the precipitated crystals were col |l ected by
filtration. Recrystallization fromethyl alcohol gave 1.6 g of ethyl
125- 126[err]C Empb 18 Tg.a sol@tiony 15 m) of ethyl
1- (3-cyano-4-(3-net hy t oX heny jzo0l e- 4-carboxylate (1.6 g in
et hanol was added 1.5N|aqueous sod
stining, and the m xtufte was heats Q[ err L.C for m nutes. After the
conpl etion of the reaction, tNECTeactTon nNKt uURg wag/ poured into water and
fromethyl acetate to give 0.97 g of N=< O
1- ( 3- cyano- 4- ( 3- net hyl but oxy) phenyl’) pyrazol e- 4-carboxlic\acid, nelting
treatnent as b va5-Y, yﬁﬂﬂé
hydroxyphenyl’i)l ?%ﬂ%@ng boxt& k&éyé‘]?%e 7% 51)&’57{%0& al Synthetic
Exanpl e mmﬂamﬁnﬁghobmm@wSmgMaMSynﬂmthmmp;d $iyphenyl ) -

methylbutane (1.15 g) with stirring, and the mixture was heated at 90C for 1 hour.

After the completion of the reaction, the reaction mixture was poured into water

ethyl alcohol gave 1.6 g of ethyl 1-(3-cyano-4-(3-methylbutoxy)phenyl)pyrazole-4-

. carboxylate, melting point 125-126C. '
N~/ OH
To a solution (15 ml) of ethyl 1-(3-cyano-4-(3-methylbutoxy)phenyl)pyrazole-

solution (4 ml) with stirring, and the mixture was heated at 80°C for 30 minutes.

After the completion of the reaction, the reaction mixture was poured into water

from ethyl acetate to give 0.97 g of 1-(3-cyano-4-(3-methylbutoxy)phenyl)pyrazole-

" 4-carboxylic acid, melting point 210-211C.

Carboxylate (1.5 g) obtained in Starting Material Synthetic Exanple 4 in
for 1 hour. After the conpletion of the reaction, the reaction mxture was
1- (3-cyano- 4- ( 3- et hyl but oxy) phenyl ) pyrazol e-4- carboxyl ate, nelting point
droxide solution (4 m) with
neutralized with acetic acid. The precipitadted | s were recrystallized
point 210-211[err]C. Exanple 19 2 7 [err] The sane reaction and
pyrazol e'éifnaertpxoffgl Al rmarmide were added potassium carbonate (1.2 g) and 1-bromo-3-
and the precipitated crystals were collected by filtration. Recrystallization from
Example 18
\|/\/0:©\
NC™ N
\
4-carboxylate (1.6 g) in ethanol was added 1.5N aqueous sodium hydroxide
and neutralized with acetic acid. The precipitated crystals were recrystallized
Example 19
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Exanple 20 [err] The sane reaction and treatnent as in Exanple 6 using

et hyl 1-(3-cyano-4- pentyl oxyphenyl) pyrazol e-4-carboxyl ate gives et hyl

1- (3cyano- 4- pent yl oxy- phenyl) pyrazol e- 4-carboxyl ate. Exanple 2l [err] The
same reaction and treatnment as in Exanple 5 using ethyl 1-(3-cyano-4-

hydr oxyphenyl ) pyrazol e- 4-car boxyl ate and 1-brono-1-nethyl propane gives
ethyl 1-(3-cyano-4-sec-butoxyphenyl)pyrazol e-4-carboxyl ate. Exanple 22 2 8
O [err] The sane reaction and treatnent as in Exanpl e 6 using ethyl.

1- (3-cyano- 4- -sec- but oxyphenyl) azol e-4- byl at e gi ves
1-(3-cyano-4-sec-bu(G?yphé%?$;/£¥? d- carboxylic acid. Exanple 23
[err] The sane reaction and treatne n Exanple 5 using ethyl

1- (3-cyano-4- hydroxphenyl) pyrazol e hoxyl at e and @ycl opentyl brom de

gi ves ethyl 1-(3- cyano-4-cycl razo}fe- 4- car boxyl at e.

Exampl e 24 [err] | {
) . o |

The same reaction and treatment as in Example 5 using ethyl 1-{3-cyano-4-
hydroxyphenyl)pyrazole-4-carboxylate obtained in Starting Material Synthetic
Example 4 and 1-bromopentane gives ethyl 1-(3-cyano-4-pentyloxyphenyl)-
pyrazole-4-carboxylate.

Example 20

P PR
O

<0
| N= OH

The same reaction and treatment as in Example 6 using ethyl 1-(3-cyano4-
pentyloxyphenyl)pyrazole-4-carboxylate gives ethyl 1-(3-cyano-4-pentyloxy-
phenyl)pyrazole-4-carboxylate.

AVD,“ _
N oy

The same reaction and treatment as in Example 5 using ethyl 1-(3-cyano-4-
hydn»wphemﬂhunazﬂcchaﬂxmykmeand].bnnnoJ.nnﬂhyhnopancgnmseﬂgﬂ

4343kuu>44yxsbut»gqﬂuxg&pynumhr4<xuboxykde
Exmnmb22

28



The sane reaction and treatnment as in Exanple 6 using ethyl 1-(3-cyano-4-
¢ycl opent yl oxyphenyl ) pyrazol e- 4- car boxyl ate gi ves 1-(3-cyano-4-cycl opentyl -
oxyphenyl ) pyrazol e-4-carboxylic acid. Exanple 25 2 9 [err] The sane
reaction and treatnent as in Exanple 5 using ethyl 1-(3-cyano-4-

hydr oxyphenyl ) pyrazol e- 4- car boxyl ate and cyl ohexyl brom de gi ves et hyl

1- (3- cyano-4-cycl ohexyl oxyphenyl ) pyrazol e- 4-car boxyl ate. Exanple 26 0
[err] The same reaction _and t as in Exanple 6 using ethyl

1- (3-cyano-4- cycl ohextop t? ; 8- 4- car boxyl ate gives

1- (3-cyano- 4- cycl ohexyl oxy-| phen dzol e-4-carboxylic acid. Exanple 27
[err] To a solution (10 m)!of e 3- cyano- 4- h@lr oxyphenyl ) pyrazol e- 4-
carboxylate (1.5 g) in dinmet NG pot assi um car bonat e
(0.91 g) and (S)-(+)-1-brono-2- nethylbutade (1/9 ith stirring, and the

m xture was heated at 90C for 2 hours. Af
reaction, the reaction 3 0

The same reaction and treatment as in Example 6 using ethyl 1-(3-cyano-4-

sec-butoxyphenyljpyrazole-4-carboxylate gives 1-(3-cyano—4—sec—butoxyphenyl)—
pyrazole-4-carboxylic acid.

Example 23 |
O—o -
O
| NC I}IW
N= O'—\
The same reaction and treatment as in Example 5 using ethyl 1-(3-cyano-4-

hydroxyphenyl)pyrazole-4-carboxylate and cyclopentyl bromide gives ethyl 1-(3-
cyano-4-cyclopentyloxyphenyl)pyrazole-4-carboxylate.

- Example 24 _
I >——O: :
NC ' N

| N=/ oH
The same reaction and treatment as 1n Example 6 using ethyl 1-(3-cyano-4-
. cyclopentyloxyphenyl)pyrazole-4-carboxylate gives 1-(3-cyano-4-cyclopentyl-

oxyphenyl)pyrazole—4—carboxyhc acid.
Example 25

29



m xture was poured into water and the m xture was extracted with ethyl
acetate, washed with water and dried over magnesi um sul fate. The sol vent
was evaporat ed under reduced pressure. and the obtained residue was
recrystallized fromisopropyl ether to give 1.7 g of ethyl

1- (3-cyano-4- ((S)-2- net hyl but oxy) phenyl ) pyrazol e- 4-car boxyl ate, nelting
poi nt 105-106[err]C. Exanple 28 [err] To a solution (10 m ) of ethyl

1- (3-cyano-4- ((S)-2-net hyl but oxy) phenyl )-. pyrazol e-4-carboxylate (1.7 g)

i n et hanol was addeueous sodi um hydrOX| de solution (6.3 M) wth
Q

stirring, and the gy heat d at 80[err]C for 30 mnutes. After the
conpletion of the ra eNpeat™on mxture was pouted into water and
neutralized with aceMe4cid. T i
froma m xed solvent of ethyl al ter toQyive 0.8 g of
1-(3-cyano-4-((S)- 2-methyl N@GOXY)P ol e/A- carboxylic acid,
nmelting point 184-186[err]C [[err]] D[er\r] +Y0. err] (c=0.5, MeOH)
Exanple 29 [err] The sane reaction and t Ln Exanmpl e 5 using
et hyl 1-(3-cyano-4- hydroxyphenyl )pyrazol e-4-car boxyl \$ gi ves et hyl
1- (3-cyano- 4- (1- net hyl but oxy) - phenyl )pyrazol e-4-car box | ate. Exnpb 30

[err] The sa freactlon and t gg;rrent gssnllE prig%e u%ﬁlﬁ le{3h¥ '

1-(3-cyano-4
hydroxyphenyl)pyrazole-4-carboxylate and cyclohexyl bromide gives ethyl 1-(3-

. cyano-4—cyc10hexyloxyphenyl)pyrazole—4—carboxylate.
Example 26 |

'\\l\
N>

The same reaction and treatment as in Example 6 using ethyl 1-(3-cyano-4-
cycloha:yloxyphenyl)pyrazole-4—carboxy]ate gives 1-(3—cyano-4—cyclol;1exy10xy—
phenyl)pyrazole—4-carboxy]1c acid.

Example 27

<0
N=

To a solution (10 ml) of ethyl 1-(3-cyano-4-hydroxyphenyl)pyrazole-4-
carbozylate (1.5 g) in dimethylformamide were added potassium carbonate (0.91 g)
and {S)-(+)-1-bromo-2-methylbutane (1 g} with stirring, and the mixture was
heated at 90°C for 2 hours. After the completion of the reaction, the reaction
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met hyl but oxy) phenyl ) pyrazol e- 4- car boxyl ate gives 1-(3-cyano-4-(1-

et hyl but oy) - phenyl ) pyrazol e-4-carboxylic acid. Exanple 31 [err] To a
solution (100 nm) of 3-cyano-4-neopentyl oxyphenyl hydrazine (17 g) obtai ned
in Starting Material Synthetic Exanple 3 in ethanol was added ethyl 2-
cyano- 3- et hoxyacyl ate (14.4 g) with stirring, and the m xture was refl uxed
under heating for 2 hours. After cooli ng the precipitated crystals were
collected by filtration,to give 18 et.h

5- ani no- 1% ¥ peured iate fﬁﬁg ')“W?%? exiracted, By ethyl acrtats, g
poi nt  160waASRéE withGvateraiid @riéd obér iagnesition sulfatelt m&dokrénwas)f et hyl

5-am no- 1- ( 3-cyano- 4- neqpentyl oxphenyl pyrazol e- 4- cayboxyl ate (1. I n
et hanol ve¥aPosated under (1'9@99@‘5 %%MIF?E‘R‘ (%asf tPﬁ’Jed

stirring, ﬁ‘aﬁ‘?lst)ﬁfbpﬁ?l HErdo\Wive 191 Pq8lcyana )-Dor 2 hours. After the
conpl etlon 0 action,” the r%actlg*| %xture s poured nto water and

neutral i zethy! t‘mhmmh‘ré 105406 Gecrystal li zed
froma ni byent of di oxane and wat er to gl ve 0 64 g of
5- am no- 1- ( 3-'cyano- 4- neopent yl axyphenyl ) pyrazol e- 4- carboxylic acid, nmelting

point 212[err]C (deconposition). Exanple 33 [err] To a solution (15 m) of
et hyl 5-am no-1-(3-cyano-4-gi sobut oxyphenyl ) pyrazol e-4-carboxylate (2 Q)
obtained in Exanple 1 in coj.

\/\/O_
0

gt
N= OH

To a solution (10 ml) of ethyl 1-(3-cyano-4-((S)-2-methylbutoxy)phenyl)--
pyrazole-4-carboxylate (1.7 g) in ethanol was added 1N aqueous sodium hydroxide
solution (6.3 ml) with stirring, and the mixture was heated at 80°C for 30 minutes.
After the completion of the reaction, the reaction mixture was pouted into water
and neutralized with acetic acid. The precipitated crystals were recrystallized
from a mixed solvent of ethyl alcohol and water to give 0.8 g of 1-(3-cyano-4-((S)-
2-methylbutoxy)phenyljpyrazole-4-carboxylic acid, melting point 184-186°C.

[e¢] D)y +10.49° (c=0.5, MeOH)

Example‘é
V*DL
_ h":'\ 0—\

The same reaction and treatment as in Example 5 usmg ethyl 1-(3-cyano-4-
hydroxyphenyl)pyrazole-4-carboxylate gives ethyl 1-(3-cyano-4-(1-methylbutoxy)-

phenyl)pyrazole-4-carboxylate.
Example 30
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Hydrochl oric acid was added an aqueous solution (4 m) of sodiumnitrite
(0.62 g) with stirring under ice-cooling. To this diazoniumsalt solution
was gradual |y added copper (1) chloride (1.49 g) under ice-coling. After
the dropwi se addition, the reaction m xtue was heated at 60[err]C for 1
hour. After the conpletion of the reaction, the reaction m xture was
extracted with ethyl acetate, washed with water and dried over nmagnesi um
sul fate. The sol vent was evaporated under reduced pressure and the obtai ned

residue was applied tQ siliga gegcol chr omat ography to give 0.76 g of
ethyl 5-chloro- 1-(3-c - 43S obDy PRenyl ) pyrazol e- 4- car boxyl at e,
melting point 87[err] C. Exanplle 34 ( 33 To a solution (10 m) of

et hyl 5-chl oro-1-(3-cyano-4-i sobut g 2 razol e4- car boxyl ate (1.-05
g in ethanol was added 1N aquedNE sodi ydNOXxi tion (3.6 M) with
stirring, and the mixture was heated at 60[efir]C for hour. After the
conpletion of the reaction, the reaction m x ed into water and
neutralized with acetic acid. The precipitated crystal s were recrystal lized
fromethyl acetate to give 0.5 g of 5-chloro-1-(3-cyano-4-

i sobut oxypheFige mnazactwmandmmmaamﬂmmle Gruping ethyl 14(6-cyesioed(1-C.

E)e(gggln?yln&abﬂ%mﬁ R/ﬁ&lg@b@f%pgﬁlébo%% :Dgla%% )(31 @% al negal (rzlyg;]gngl-e 31 in
con. methylbutoxy) phenyl)pyrazole-4-carboxylic acid.
Example 31

NC

To a solution (100 ml) of 3-cyano-4-neopentyloxyphenylhydrazine (17 g)

. obtained in Starting Material Synthetic Example 3 in ethanol was added ethyl 2-
cyano-3-ethoxyacrylate (14.4 g) with stirring, and the mixture was refluxed under
heating for 2 hours. After cooling, the precipitated crystals were collected by
filtration to give 18 g of ethyl 5-amino-1-(3-cyano-4-neopentyloxyphenyl)pyrazole-
4-carboxylate, melting point 160-162°C. |

Example 32
>&/’° NH,

NC
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hydrochloric acid was added an -aqueous solution (4 m) of sodiumnitrite
(0.62 g) with stirring under ice-cooling. To this diazoniumsalt solution
was gradual |y added copper (1) chloride (1.49 g) under ice-cooling. After
t he dropwi se addition, the reaction m xture was heated at 60[err]C for 1
hour. After the conpletion of the reaction, the reaction m xture was

extracted with ethyl acetate, washed with water and dried over magnesi um

sul fate. The,solv evapar gt under .rgduced pressure and the obtained -

resi due was eTS P&Hw\ﬁﬁi?ﬂ‘@é’gsg}?%’om&&ﬁ&oﬁ%&aphy to give 0.74 g of

ethyl 5- Gldopeft Wﬂgym b:{bﬂa teeny) inithanel wad added N | at e,

mel ting poiint [err Exa e err]. oasolutr (10 m) of ethyl

5- chl or o-aduepusspdgnhydyoxi ngé‘@ﬁ& Gﬂ TUXPIETFRY | at e

(1.01 g) rreﬂuﬁé& th uﬁ%?&dzi—mlﬁaue : bIRUSH QF HHE réitidhl, e (3- 4 M )
e m

W th stirring, a. ture was heated at 60 err]Cfor 1 hout. After t he
conpl et i geaction ExturEvaspouraskinte eutradizog svitbaeetic adido Theer and

N s Wrﬁ@g@?ﬁ&%ﬁ%@‘@ e ahd il | 2

cyano- 4- regren09dog @Wﬂpp%(&ﬂhﬂ%ﬂﬁoﬂﬂﬁﬂquphenyﬂpwmlﬂﬁcmhc

il(zgeg;!ano-. - W%IHE%}P wa@gr E)(2)>5<ylma% eoz ZeEShél) obtained in

Starting Example38 Synthetic Exanple 4 in dinmet hylforram de were added

pot assi um carbonate (1. g) and 2, 2-di net hyl
o)
12,1
. o
=0
. e |

To a solution (15 ml) of ethyl 5-amino-1-(3-cyano-4- ,
isobutoxyphenyl)pyrazole-4-carboxylate (2 g) obtained in Example 1 in con.
Hydrochloric acid was added an aqueous solution (4 ml) of sodium nitrite (0.62 g)

" with stirring under ice-cooling. To this diazonium salt solution was gradually
added copper () chloride (1.49 g) under ice-cooling. After the dropwise addition,
the reaction mixture was heated at 60°C for 1 hour. After the completion of the
reaction, the reaction mixture was extracted with ethyl acetate, washed with water
and dried over magnesium sulfate. The solvent was evaporated under reduced
pressure and the obtained residue was applied to silica gel column
chromatography to give 0.76 g of ethyl 5-chloro-1-{3-cyano-4-
isobutoxyphenyljpyrazole-4-carboxylate, melting point 87°C.

Example 34
/I\/O

Cl
0
NC r\‘r N\
N= OH
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3-iodi depropyl benzoate (1 g) with stirring, and the m xture was refl uxed
‘under heating at 90[err]C for 2 hours. After the conpletion of the
reaction, the reaction mxture was poured into water and the m xture was
extracted with ethyl acetate, washed with water. and dri ed over magnesi um
sul fate. The sol vent was evaporated under reduced pressure and the obtai ned
resi due was applied to silica gel colum chronmatography to give 2.89 g of

hyl 1-(4-(3-b I -2, 2-dj )
?rtet 3y/| pr ol(ooy§ ;) SWY%MWMS@MMW@%WH@M-
112-114 . H f
[e Zoyll.eE#%EPﬂJ&:yﬁeoxy_ Sk wgtdsegh 'th efRaRolwhs'hHAed § ROadlioousf soditirl
tation (3608

1-(4-(3-b yI propoxy) - 3- .
Cyanophenhydygxide 89 Wwith stirringangd theymixtise was heatedat608E for 1

et hanol 3pg3ur Nﬁ% é‘Phglq ﬂ&&@'o rrutrly d qaﬁéyﬂ.g s )
with stirrrng, an ‘?%g%?nn urelbaaﬂgé eategl’a gﬁ‘%‘?ﬁ] or ?Q%g{g:ﬂ:ﬁg@ﬁ\ [er
t he conpl watenrand neutralized withraceticacida (Theprecipitated crystalsovwered i nt o wat er
and neutraliz Wi 1N rochl.ori c. acl ___Th recipitated
crystal s METESALER drop P ARERR th 0.5 & 0% Bhlego T (B - 7' ¢

1- ( 3- cyanisobutdxyphetingpimazole-4-cdrisoxylic @eid yheltiegypoiny 2 26-318°@- car boxyl i ¢
acid, neltin Lnt 188-190[err]C. Exanple 39 [err] To a solution (10 m)
of et hyl %ﬁ'ﬁp@%no- 4- hydr oxyphenyl ) pyrazol e-4- carboxylate (1.0 Q)

obtained in Starting Matérial Synthetic Exanple 4 in dinethylformmde were
added pot assi um carbonat ¢ (0. 86 g) and nethyl 2, 2-

. : o
NC I\‘I§_< |
N= OEt |

To a solution (15 ml) of ethyl 5-amino-1-(3-cyano-4-
neopentyloxyphenyl)pyrazole-4-carboxylate (2.09 g) obtained in Example 31 in con.
hydrochloric acid was added an aqueous solution (4 ml) of sodium nitrite (0.62 g)

~ with stirring under ice-cooling. To this diazonium salt solution was gradually

. added copper (I) chloride (1.49 g) under ice-cooling. After the dropwise addition,
the reaction mixture was heated at 60C for 1 hour. After the completion of the
reaction, the reaction mixture was extracted with ethyl acetate, washed with water
and dried over magnesium sulfate. The solvent was evaporated under reduced
pressure and the obtained residue was applied to silica gel column
chromatography to give 0.74 g of ethyl 5-chloro-1-(3-cyano-4-
neopentyloxyphenyl)pyrazole-4-carboxylate, melting point 90-92°C.
Example 36

- /‘\/O |
| cl
g,
ARy
N= OH

‘To a solution (10 ml) of ethyl S-chloro-1-(3-cyano-4-

o=
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di ret hyl 3-iodi depropionate (1.9 g) with stirring, and the m xture was

Fefl uxed under heating at 130[err]C for 1 hour. After the conpletion of the
reaction, the reaction mxture was poured into water and the m xture was
extaced with ethyl acetate, washed with water and dried over magnesum

sul fate. The sol vent was evaporated under reduced pressure and the obtained
resi due was applied to silica gel colum chronatography to glve 0.64 g of

et hyl 1-(3-cyano- 4- t hyl nme{ hoxcar yo henyl ol.e
4-car boxypﬁ@@nmlgﬁ@gm%@m &(ﬁiﬁf gfglaﬁep T [err]

To a sol u d§s&1 ey Soltatiba (smvﬁdn

B%Hﬁiﬂne |
car bonyl pr poxy phenyl) yazol e-4-arboxylate (0.64 ¢ obt ained in Exarrpl e 39
in 3 6 heatedms60fasfonddeen NAfen dbe so gmhtsnm@/ﬂxedee@uwthprsﬂcwls m )

W th StirpBGre #ﬁ-eﬁ'ﬁi téﬁﬁld‘ ﬁ-g.hﬁéd SceiCakid. FHa itabdE"
the conpletion of the reac e reaction mxture Was_ pour to water

and neut r afyistald weire memmﬁmedcﬁmmretbybmemmp:to@vq 0.46mnef Mrml-@-ed

v or 1o SR-BSGRtRb R e DB 4Bk Heid) mBlibE pdih 202'C.71C

neyl pr opoEsamplad8phenyl ) pyrazol e- 4- carboxylic acid, nelting point 230-
233[err]C.'Exaane 41 [err] The sane reaction and treatnent as in Exanple 5
usi ng ethyl 1-(3- Q4- hydr oxyphenyl ) pyrazol e- 4- car boxyl ate and 1-br ono-

1,1 -di neyl et hang \)'\/
| D
N= OEt

To a solution (25 ml) of ethyl 1-(3-cyano—4-hydroxyphenyl)pyrazole—4-
carboxylate (2.6 g) obtained in Starting Material Synthetic Exémple 4in
dimethylformamide were added potassium carbonate (1.66 g) and 2,2-dimethyl
3-iodidepropyl benzoate (1 g) with stirring, and the mixture was refluxed under

_ heating at 90°C for 2 hours. After the completion of the reaction, the reaction

- nnxturewaspouredmtowaterandthennxturewasex&actedmﬂiethylaoetate
washed with water and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure and the obtained residue was applied to silica
gel column chromatography to give 2.89 g of ethyl 1-(4-(3-benzoyloxy-2,2-di
methylpropoxy}-3-cyanophenyl)pyrazole-4-carboxylate, melting point 112-114C.

Example 38 :
HO
o
A
N= OH

To a solution (20 ml) of ethyl 1-(4-(3-benzoyloxy-2,2-di methylpropoxy)-3-
. cyanophenyl)pyrazole-4-carboxylate (2.89 g) obtained in Example 37 in ethanol
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ethyl 1-(4-tert-butoxy-3-cyanophenyl)pyrazol e-4-carboxyl ate. Exanple 42

[ferr] The

same reaction and treatnent as in Exanple 6 using ethyl

1- (4-tert- butoxy-3-cyanophenyl)pyzol e- 4-car boxyl ate gi ves

1-(4-tert-
Exanmple 1

but oxy- 3- cyanophenyl ) pyrazol e- 4-carboxylic acid. Fornul ation |
The conpound (50 ng) of the present invention was thoroughly

adm xed with | actose (98 ng), corn starch (45 ng) and hydroxypropyl cel ul ose

-sieve, drwggl;ggader The kng&ﬂ r Qducg vvals Jpas S‘E%P‘Bﬁf"\ﬁ .a.200 ﬁ%

(3 ng) in

resul ting

%aé’ﬁ&.téﬂ’é@@O%tf&Sﬂcﬁué?’ Aftdr itooipRash oMNtEé eeiction, tHe D)

and prepared Into tablets weighing 200 ng using_ a 9 nm dianeter pou

d
The t abl ereaction mgtgc:gwas poxrediinio Watpﬁaaéa%arai@eﬁ&ﬂg Y| lwdr%@oslei%

phar macol
by the fo

Oﬁmﬁ)lngqgle I es o %%I CIY: tB.Pi'zBH nﬁéhlffiﬁleﬁt%?%?f‘%éété at ed

amc'; ivity gg)ﬁilr(at-cym‘lﬁ(aﬁ-dimcthyb? hydmxmom) pDXY)d phenxd)lpymamh 1@14—€®1rb08Yd I 0.95
wer e 0. 15 and a xant hi ne oxi dase.sol ution
(0.10 rﬂ)&&gh%‘%ég@@%ﬁg Solution (0.3 n) to give an enzyne reaction
sol uti on. EXampled9yne reaction solution was incubated-at 37[err]C. At 30
m nutes after the initiation of incubation, 20% aqueous trichloroacetic
acid solution (1.5 mM) was agded to stop the reaction. This solution was

transferred to a quartz celt \and absorbance at 290 nm was neasured by
spect r ophot onet er '(_IJan,a@ﬂo ' LTD.) Using the obtained

neasur e,

3
O

o) o
<A
N= OEt

To a solution (10 ml) of ethyl 1-(3-cyano-4-hydroxyphenyl)pyrazole-4-
carboxylate (1.0 g) obtained in Starting Material Synthetic Example 4 in
dimethylformamide were added potassium carbonate (0.81 g) and methyl 2,2-
dimethyl 3-iodidepropionate (1.9 g) with stirring, and the mixture was refluxed

" under heating at 130°C for 1 hour. After the completion of the reaction, the

reaction mixture was poured into water and the mixture was extracted with ethyl
acetate, washed with water and dried over magnesium sulfate. The solvent was
evaporated under reduced pressure'and the obtained residue was applied to silica
gel column chromatography to give 0.64 g of ethyl 1-(3-cyano-4-(2- methyl 2-
methoxycarbonylpropoxy)phenyl)pyrazole-4-carboxylate, melting point 95-96°C.

Example 40 |
HO\!A\/O
™~ 1
NC h\l
OH

To a solution (6.4 ml) of ethyl 1-(3-cyano-4-(2-methyl-2- methoxy-

. carbonylpropoxy)phenyl)pyrazole-4-carboxylate (0.64 g) obtained in Example 39 in
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xant hi ne oxi dase inhibition percentage was cal culated fromthe foll ow ng
fornula, fromwhich | C50 of xanthine oxidase inhibitory activity was
determ ned. Inhibition (%9 = (1-absorbancew th sanpl e/ absorbance w t hout
sanpe) X 100 As a result, the I1Jerr] of allopurinol was 300 nM and t hat of
t he conpound of the present invention was not nore than 30 nM thus
denonstrating-a strong inhibitory activity. Experi nment al Exarrpl e 2.

aqueous rARDRL IS AREHrA agBPPGR ST BHEIORAR ROFBRR GAS B wih. tirming,

admi ni st eéﬁd&éhﬁxﬁh&vﬁé@f@&&dﬁt 30°Cofof 8eirs0| Afteptite té mﬁbﬁdf%aer :
group) in a dose of 0.3 ng/kg using an oral sound probe. At &;:I hour s
af ter thermﬁlpmﬂ@q—m Wagpouredyinie Walee m—ﬁ@]ﬂﬁéd"l

hal ot hamhg&(%%{&?ﬁﬁl S, ?,He gge&pgﬁmx?s ghe mce
were em anat e g wa?s st room errperatu or 20- 30 m nut es

and cent r ffigesbsolxentofzzihyl ajcobel @WM'@QYQ)O@Q&O% 2< acid

Pur e Chonfet Wy%@%%ww&@%m Bl

were appl 283Q.0 the following fornula to give unc acid val ue decrease
per cent agg‘%ﬁg@ ind 6 hours after the admnistration of the sanple. Uic
acid value detrease ()= (1 - average uric acid value of group adm nistered

with 3 8 sanpl e/ averag® uwic acid value of group administered with
I N:

HPMC) x 100 As a result, acid val ue decrease No) at 2 and 6 hours after
the adm nistration of al rinol was 33% and 14% respectively. 'In
contrast, the conpound of t pr nt invention showed strong uric acid

val ue decrease at 2
o
A
N= OEt

The sarne reaction and treatment as in Example 5 using ethyl 1-(3-cyano-4-
" hydroxyphenyl)pyrazole-4-carboxylate and 1-bromo-1,1-dimethylethane gives
ethyl 1-(4-tert-butoxy-3-cyanophenyl)pyrazole-4-carboxylate.

.Example 42

O

O

"0
N= "OH

The same reaction and treatment as in Example 6 using ethyl 1-(4-tert-
butogy-3-cyanophenyl)pyrazole-4-carboxylate gives 1-(4-tert-butoxy-3-
cyanophenyljpyrazole-4-carboxylic acid.
Formulation Example 1
' The compound (50 mg) of the present invention was thoroughly admixed with
lactose (98 mg), corn starch (45 mg) and hydroxypropyicellulose (3 mg)ina
kneader. The kneaded product was passed through a 200 mesh sieve, dried at
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hours after the adm nistration of not |ess than 40% and not | ess than 20%
at 6 hours after the adninistration. Experinental Exanple 3: Lowering of
uric acid value of serumof rats treated with oxonic acid Oxonic acid,
which is a uricase inhibitor, was subcutaneously injected to the back of 6
to 8-week-old male SD rats at 1 hour before admim stration of sanple, and 3
and 9 hours after the adm nistration of sanple so that a dose of 250 ng/kg

coul d be wher aci d val ue |j bIo ncreased. sanpl e
: suspendedgé‘?i ﬁ%&@%éﬂ&ﬁ%lﬂt h gt’ﬁ?&“% gﬁt‘ﬁfi on was
forcibly R talSBYhE and Serhte(1 @dﬁrm&mn&bleaswe@mof 1
ng/ kg usi na an oral sound probe BI ood sa es were taken fromrat -

supr aor bi 2 mgnslrt&-a §ram diameter PRUNGET.of [RQAhletS Ay be sygap-coatederand 12
hour s the S%Légg%,was stood at nom tenperature for 20-30 minutes
and centr| at 20 for 15 m nut es to give serum The unc acid =
val ue was rre r%llﬂ]@r 50of themem: formada Wako
Pur e Che ' met hod. The obt ai ned val ues
wer e appl |§€{°§8%htéd%I OW% {o give unc acid val ue decrease
per cent agExperiniental Exmpled :1 Inhihitory activity againstiranthine okidasef t he sanpl e.
Uic acid val he g d
U1 o1 Vel i P SRTe, b ider GYEA300 08 £ Bely et E oBldh ibipn
HPMC) X lamasnt)ahasalkénﬂﬁneoxﬂasésumm (0010 ed); erridPthent a Ranthihe solutiont he
conmpound Bi) treﬁggresent |nvent|on was 370/ 3,&03/% 20% agﬁg%clq%‘ﬁa d the
conpound i ue
EXIOE“ ne?hﬁiuwﬁtezﬂc mel rrﬁﬁuﬁsaﬁmcﬂﬁd (iniﬁa‘mh(y Lufzﬁéubeelidﬂnd 201% lhdl
nmonkeys (marnosets s € S ed in oaqu 0 I oX et hy
cel | ul ose@‘l’%@&@ﬂw klfr%é’Fﬁl"Fsa%*ﬁo ﬁt‘so%mre
mal e wastransferredtoaquartzcellandabsorbanceatZQOnmwasmeasuredby
spectrophotometer (Japan Spectroscopic Co., LTD.) Using the obtained measure,
xanthine oxidase inhibition percentage was calculated from the following formula,
from which IC;,, of xanthine oxidase inhibitory activity was determined. '
Inhibition (%)= (1 - absorbance with sample/absorbance without sampie) X 100
As a result, the IC,, of allopurinol was 300 nM and that of the compound of
the present invention was not more than 30 nM, thus demonstrating a strong
inhibitory activity.
Experimental Example 2 : Lowering of uric acid value of mouse serum
A sample suspended in 0.5% aqueous hydroxypropyl methyl cellulose
(HPMC) solution was forcibly administered into the stomach of 4 to 6-week-old
male ICR mice (4 per group) in a dose of 0.3 mg/kg using an oral sound probe. At
2 and 6 hours after the administration of the sample, mice were anesthetized with
halothane. Blood samples were taken from both carotid arteries and the mice
were exsanguinated. The blood was stood at room temperature for 20-30 |
. minutes and centrifuged at 2000X g for 15 minutes to give serum. The uric acid
value was measured using a uric acid measurement kit (manufactured by Wako
Pure Chemicals Co.) by phosphotungstic acid method. The obtained values were
applied to the foliowing formula to give uric acid value decrease percentage at 2
and 6 hours after the administration of the sample. _
Uric acid value decrease (%)= (1 — average uric acid value of group administered with
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marnoset in a dose of 10ng/ kg using an oral sound probe. Bl ood sanples were
taken fromthe tail vein at 6 and 24 hours after the adm nistration of
sanpl e. The 39 bl ood was stood at roomtenperature for 20-30 m nutes and
centrifuged at 2000 X g for 15 mnutes to give serum The uric acid val ue
was neasured using a uric acid neasurenent kit (mmfed by Wal m Pure

Chem cal s Co.) by phosphotungstic acid nethod. The obtai ned val ues were
applied to the following formula to give uric acid val ue decrease

per cent agtAnp m@%@%ﬁt@“ﬂm@mﬂﬂmm c'!pothe sanpl e. -Uri c

acid val ue de Feult &Ef‘qdéé adm ni stered
w th sanpl e/ a’é%rsage u/?u(;lcz%’é dv@iaﬁﬁue gro]r‘fge2 ni st ere HPI\/C) X 100
As a r esuadministratiomed aflgputinp wapﬁé:% % ealammst thei d

val ue by ig?‘%’” hﬁiﬁ ded 15185 g Eggp e i %Q, us
denonstra |n855ust({£?ﬁ€ OWETi Ng T On oh-Ur e “aci 0 varue |n ooac'fté]

Exper i menheurssadienthe ddministration of net less tham 406 and umt dess tharnr 20f6ct6
productio nt hi ne_.ox se To 50 mM Tris-HC1 buffer (pH 7.5)

cont ai ni n&%?ﬁ%%q’ . trﬁﬁg'i“o [err] M xant hine and 0-10 [err]M sanple is
added mlwmphlmwmfm@aadmmoﬁemmafmwmm '
chem | um neéscence, i's neasured. The inhibitory effect against superoxide

radi cal pPERIUEECEh of the sanple is eval uated by cal ucul ation by the
foll owi ng foronbmcaldfdnvbhicmsa(x%mdehnhﬂﬁmﬂ%s \stibeataifeougly wa@feof

gﬂgm : 3mg§§£ Eée \gwg%gb(gon of; I e/currull%é)v al ueu;&rm tes of
~and 3 and 9 hours after the administration of sample so that a dose of 250 mg/kg
could be achieved, whereby uric acid value in blood was increased.

A sample suspended in 0.5% aqueous hydroxypropyl methyl cellulose
(HPMC,) solution was forcibly administered into the stomach of rats (4 per group) in
a dose of 1 mg/kg using an oral sound probe. Blood samples were taken from rat
supraorbital vein before administration of sample and at 0, 2, 4, 6 and 12 hours
thereafter. The blood was stood at room temperature for 20-30 minutes and
centrifuged at 2000 X g for 15 minutes to give serum. The uric acid value was
measured using a uric acid measurement kit (manufactured by Wako Pure
Chemicals Co.) by phosphotungstic acid method. The obtained values were
applied to the following formula to give uric acid value decrease percentage at 2, 4,
6 and 12 hours after the administration of the sample.

Uric acid value decrease (%)= (1 - average uric acid value of group administered with
sample/average uric acid value of group administered with HPMC) X 100

As a result, uric acid value decrease (%) at each time by the compound of the

present invention was 37%, 36%, 20% and 18% and the compound obviously

" decreased uric acid value at 12 hours later.
Experimental Example 4 : Lowering of uric acid value of serum of new-world monkeys
(marmosets) - :

A sample suspended in 0 5% aqueous hydroxypropyl methyl cellulose
(HPMC) solution was forcibly administered into the stomach of mature male
marmoset in a dose of 10 mg/kg using an oral sound probe. Blood samples were
taken from the tail vein at 6 and 24 hours after the administration of sample. The
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Experinmental Exanple6: Inhibitory effect against ischem c reperfusion
disorder Male SD rats (7-8 weeks of age, 4-5 rats) are used. The sanple is
orafl y administered at 60 minutes before renal ischernia in 10, 30 and 100
ng/ kg. To the control group and sham operati on group are or adm ni st ered
a.sol vent of 0.5% aqueous hydroxynethylcellulose solution in 2 mM/kg. Rats
are opened under pentobarbital "anesthesia, and blood flow of renal artery
on both sjdes is conpletely stopped with a clanp to produce, _renal ischem a.
At 60 ni nbloed veas stpod a¢ meentempesa rf%ﬂ%%ﬁimé Staéldammﬁag@gat and

t he abdong ﬁ?? Eﬁes@?ﬁnﬁ ?ﬁ%&ﬂe? et er.
At 24 hourgfo?'tlésr re 9 ng of rena b 00 bI ood is taken Trom entral

aorta uanmmmmmmw&M Jib¥a nitrogen

s TR Ul s A AL A

ef f ect offosmqheogyelmmamdrmﬂuedemease: pexentdgesitctiand 24 beurs aftentheuat ed
by cal cul ati on B%G‘Qhe ftﬁl | owi formula. Inhibition of BUN and CRE i ncrease’
(%W = (1-%‘@'@?@5 SBF’(PE% adni ni stered with sanpl e/ average val ue in

Icont(rol) X UritOadid palue decrease E5)et daa% Ilmblﬁchmall.iééﬁgrbupadl[mnlst]eredvlwlth/
eukotri ene- LTB[ err oduction, RBL-1 10[err] cells
, DAIN m@%ﬁ%@@%&’ w‘wmmﬁﬁi’b@)%ﬁ Dul becco' s
rmdlfled Eagl £s aBesHT @ of YA PrekBfie friveRtiofn YeerBankd HHdacidvahie
sanpl e di ssolved in d| net hy mam de Is added in a final] concentratjon of
0 - 10 [ebypntleﬁﬁéhm % haoursiafter the administration, thusdemansteaiing ef ¢
standi ng gfRs Bﬁvd-ﬂx%ﬁéﬁéh eidid 084 HiGad.i onophore) is added to a
final concentratlon of nM angmhe m xture 1s incybated at 37[err]_ for 15
m nut es. Experimental Example 5 : Inhibitory effect against superoxide radical production due

~ to xanthine oxidase ' : - '

To 50 mM Tris-HCl buffer (pH 7.5) containing 10 pM hucigenin, 10 uM
xanthine and 0-10 puM sample is added milk-derived xanthine oxidase ina
concentration of 20 mU/ml and chemiluminescence is measured. The inhibitory
effect against superoxide radical production of the sample is evaluated by
caluculation by the following formula. ~

Inhibition (%)= (1 — cumulative vaiue for 10 minutes of chemiluminescence by addition of
sample/cumulative value for 10 minutes of chemiluminescence without addition of sample)
X100
Experimental Example 6 : Inhibitory effect against ischemic reperfusion disorder

Male SD rats (7-8 weeks of age, 4-5 rats) are used. The sample is orally

administered at 60 minutes before renal ischemia in 10, 30 and 100 mg/kg. To

_ the control group and sham operation group are orally administered a solvent of
0.5% aqueous hydroxymethylcellulose solution in 2 ml/kg. Rats are opened
under pentobarbital anesthesia, and blood flow of renal artery on both sides is
completely stopped with a clamp to produce renal ischemia. At 60 minutes after
ischemia, the clamp is removed to allow blood flow, and the abdomen is sutured.
The rats are allowed free access to food and water. At 24 hours after re-flowing of
renal blood, blood is taken from ventral aorta under ether anesthesia and serum is
separated. Blood urea nitrogen (BUN) and serum creatinine (CRE) are measured
as indices of renal function disorder by an automatic analyzer (Hitachi, Ltd.).
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Afterthe incubation, it is stood again in ice for 10 m nutes. Then,
“Supernatant is centrifuged at 3000 rpmfor 10 minutes and LTB4 rel eased in
the supernatant is quantitatively determ ned by enzyme i mmunoassay.

Suppr ession of the production of LTB[err], which is considered to be one of
the factors involved in ischemc reperfusion di sorder, is calculated by the
follow ng fornmula and eval uated. |nhibition of productlon (9 = (1-

LTB4pr oducti g WI th. add[eh_l on _of saanpI el LT I erI ! !groduct | aﬂ Wi t%utgégpl e) X
100 Experine

inventiogvéﬁﬁ kedicul@$ord ﬁlbﬁ;ﬂﬁgff&rﬁﬁh[ m ce once and the mce were
noni t or e or 5 da)éy. No deal h case was, observed. Industrléam Ilm ility
The 1-phen MM %W@ﬂ ol — vemgevajuedn |§)£|ed

phar mace ghinpRldviérage hqopher eof of ‘the present .invention are

xant hi ne oxi dase |nh|b|tors havi ng selectlve and stro I nhi bitory activity
agai nst. ﬂpenimemkﬁmumm hﬂﬂbmlﬁmt preduction

hyper uri caci a NEPH.‘!FM.@: {)\Zﬁcﬁi
sust ai ned Io{;\ﬁegrll"rllg lC?I on on d uric ‘acid'value as em)nstrgt e?qby in

vi o test ulflired ma@aﬁw&smﬁmﬁgwmdnunpr;ﬂmmnwma@%faabf '
AT Ml T YT Vel N X T8 A Y W
hepati c dioheexitation of On- m a 'nwumjreﬁmmmibamanBMGaﬁ keintibes apéut i ¢
sggngoipgﬁmawg;dmggﬂ&ffos%' S B a8 ok P Moot e HaBI Do O™

final concentration of 25 nM and the mixture is incubated at 37C for 15 minutes.

After the incubation, it is stood again in ice for 10 minutes. Then, supernatant is

centrifuged at 3000 rpm for 10 minutes and LTB, released in the supernatant is

quantitatively determined by enzyme immunoassay. Suppression of the

production of LTB,, which is considered to be one of the factors involved in

ischemic reperfusion disorder, is calculated by the following formula and

evaluated.

Inhibition of production (%) = (1 - LTB, production with addition of sample/LTB,
production without sample) X 100
Experimental Example 8 : Acute toxicity
The compound of the present invention (300 mg/kg) was administered to
four mice once and the mice were monitored for 5 days. No death case was
observed. '

) =

Industrial Applicability

The 1-phenylpyrazole compound, an optical isomer thereof and a
pharmaceutically acceptable salt thereof of the present invention are xanthine
oxidase inhibitors having selective and strong inhibitory activity against xanthine
oxidase, and are useful drugs effective for hyperuricacidemia and gout caused
thereby, in view of the strong and sustained lowering action on blood uric acid
value as demonstrated by in vivo tests. They are expected to be highly safe
therapeutic agents of hyperuricacidemia and gout, which cause less side effects
such as hypersensitive symptoms (e.g., anthema, hives and the like) or renal and
hepatic disorders, seen when a conventional, hypoxanthine-like therapeutic agent
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.present invention is expected to serve well as a therapeutic agent of
‘di.seases such as hyperuricaci dem a and gout, which shows |ong-1asting
effect by a single adm nistration a day. The conpound of the present .
invention is used for the treatnent and prevention of di seases caused by
various disorders associated with the generation of active oxygen in organs
and tissues. For exanple, it can be used for diseases associated with

igzﬁgregi;[ic %&;gm on d! sorder.in varlg grc s@%%%ausedlgﬁéé%e

| nfar cti Yresdiftlifitértion igéfpébté?l‘to Serveellias 4 thepapestic agereruildiseades spehi ¢
i schem c “or ganopat hy, and "post operative or post treat nt ag% ation of
the st at @sdiynesnrcacidemia and gotte Whmh%hmﬁm% F“cb&f grgj

arteri opl%ﬁ.‘t‘ﬂ? %Lgﬁ&r bypassi ng or organ transpl antation, which have high
eve op

possi bili g terrporal | schem ¢ state. |In addition, fhe
conpound of pmnnﬁmmnﬁs@sa@@mm wever ,

i's not egﬁw A %@%eﬁ%rﬂ%ﬁ:gb@ﬁﬁ@ htﬂ'ﬂﬁe%@r%@ﬁﬁﬁ of
t he presen |nven§Pon 'S sta t an , and has sup rior

physi cal qfractive bkpgen iffuganswd%suesnt Fonexmnp&mfdca;h

o or Rl A P i B AR RSGPRLS. |
A 1- phenythegeneratiors of astivedbzygen.n eSpevificexarpplesinciude myocardial infarction,
cerebral infarction, pulmonary thrombosis, renal and hepatic ischemic . '
organopathy, and postoperative or post-treatment aggravation of the state
associated with transdermal and transcervical coronary arterioplasty, vascular
bypassing or organ transplantation, which have high possibility of developing
temporal ischemic state.

In addition, the compound of the present invention quickly migrates into
blood. However, it is not easily metabolized and shows high bioavailability. The
compound of the present invention is stable to light and heat, and has superior

" physical properties.

The present invention is based on application Nos. 284479/1996,
55786/1997 and 261305/ 1997 filed in Japan, the contents of which are
incorporated hereinto by reference.
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,Lerr] wherein is a hydrogen, a halogen or an anino; is a carboxy or a
Cirerr]-Cerr] all koxycarbonyl; and R err] is aderr]-Cerr]alkyl a
Cerr]-Cerr]cycl oakyl or a C[err] -Cerr]cycloal kyl-Cerr]-Cerr]al kyl
optionally substituted by 1 or 2 substituents selected fromthe group
consisting of halogen, hydroxy, Cerr]-(err]al koxy, carboxy, Cerr]-(err]
al koxycarbonyl and acyl oxy, an optical isonmer thereof or a pharmaceutically
acceptabl e salt thereof 2. The 1-phenyl pyrazol e conpound of claiml1,
wher ei n RWHAT 1S 8err] alkyl, Jerr]-Cerr] cycloalkyl or

derr] #%hﬂﬂé optical isomer thereof or a
pharnaceutlcaJﬁﬁaghéé&?ﬁ%ﬁﬁﬁégﬁéﬁgﬁtreo $He 1- phenyl pyrazol e conpound
of claim1, which is a nenber selected fromthe group consisting of
5-am no- 1-(3-cyano-4-i ut oxyphenyl ) pyrazol e- 4- carboxylic acid, ethyl
1- (3-cyano- 4-i sobut oxyp ‘hy‘ pyrazol e- 4- carboxylate
1- ( 3- cyano- 4-i sobut oxyphenyMMyrdXale- 4- cam@ xylic acid,
1- (4- but oxy- 3- cyanophenyl ) pyr affol e- 4t car boxyl i ¢ aci d,
- 1-(3-cyano- 4- cyclopropylnethox’phen ) pyragol e-4- caron}Iic aci d,
1- (3-cyano- 4- neopent yl oxyR K arboxylic acid,
1- (3-cyano- 4- ( 2- et hyl but xy)phenyl pyr az lic acid,
1- (3-cyano- 4- (1- et hyl propoxy) phenyl ) pyr -4-carboxylic acid,
1- (3-cyano- 4- ( 3- et hyl but oxy) phenyl ) pyrazole- 4-carboxylic acid 43

wherein .

R is a hydrogen, a halogen or an amino;

R is a carboxy or a C,-C,alkoxycarbonyl; and

R® is a C,;~Cqalkyl, a C;-Cgcycloalkyl or a  C,-Cecycloalkyl-C,-C alkyl

optionally substituted by 1 or 2 substituents selected from the group
consisting of halogen, hydroxy, CI-C4a]koxy carboxy, C,-C,
alkoxycarbonyl and acyloxy,

an optical isomer thereof or a pharmaceutically acceptable salt thereof.

2. The 1-phenylpyrazole compound of claim 1, wherein R® is C,-C, alkyl, C5-C,
cycloalkyl or C4-C, cycloalkyl-C,-C, alkyl, an optical isomer thereof or a
pharmaceutically acceptable salt thereof.

3. The 1-phenylpyrazole compound of claim 1, which is a member selected from
the group consisting of
S-amino- 1-(3—cya.no—4-1sobutoxyphenyl)pyrazo1e—4-carboxyhc acid,
ethyl 1-(3-cyano-4-isobutoxyphenyl)pyrazole-4-carboxylate,
1-(3-cyano-4-isobutoxyphenyljpyrazole-4-carboxylic acid,
1-(4-butoxy-3-cyanophenyl)pyrazole-4-carboxylic acid,
1-(3-cyano-4-cyclopropylmethoxyphenyl)pyrazole-4-carboxylic acid,
" 1-(3-cyano-4-neopentyloxyphenyljpyrazole-4-carboxylic acid,
1-(3-cyano-4-(2-ethylbutoxy)phenyl)pyrazole-4-carboxylic acid,
1-(3-cyano-4-(1-ethylpropoxy)phenyl)pyrazole-4-carboxylic acid,_
1-(3-cyano-4-(3-methylbutoxy)phenyl)pyrazole-4-carboxylic acid,

I
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ﬂif(S-cyano-4-((S)-2-nethyIbutoxy)phenyl)pyrazore-4-carboxylic aci d,

“5-am no- 1- ( 3- cyano- 4- neopent yl oxyphenyl ) pyrazol e- 4- car baoxylic acid, and
5-chl oro- 1-(3-cyano-4-neopentyl oxyphenyl) pyrazol e-4-carboxylic acid, an
optical isomer thereof or a pharnmaceutically acceptable salt thereof. 4. A
pharmaceutical conposition conprising the |-phenyl pyrazole conpound of
claim1, an optical isoner thereof or a pharnaceutlcally accept abl e salt

t hereof, and a pharnaceutic ce table carier. i cament

conpri si AgBreano-4{SinA E%*E%g %ﬂﬁgﬁaEWEym@F %%ﬁacal i soner

t her eof qr(@a%%ﬁow }Seﬂ?&ﬁafghéh ﬁﬁlabokbﬁ-bﬁﬁéoxyﬁca&d(%ﬁdh' ne

oxi dase ?% Itor conprising thé | hengppyrazole conpound of claim1, an

opti cal &dﬂero-ﬂﬂarw wiemyphenyipymzolectsathaylic arid, t hereof . 4 4
 an optical isomer thereof or a pharmaceutically acceptable salt thereof.

4. A pharmaceutical composition comprising the 1-phenylpyrazole compound of
claim 1, an optical isomer thereof or a pharmaceutically acceptable salt thereof,
andjiphannauaﬂka&yamxmbﬂﬂecandmz

S. AJnednxunentoonqnumngthelfpheqﬂmynumk:amnpound<ﬁchmna1 an
opucalnxnnerthenxiora4ﬂmmznaceuhcaﬁyacoqp&ﬂﬂesakthcnxﬁ

6. A xanthine oxidase inhibitor comprising the 1-phenylpyrazole compound of
claim 1, an optical isomer thereof or a pharmaceutically acceptable salt thereof.
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