-1 - SPECI FI CATI ON TOPI CAL ANTI FUNGAL AGENT
5 TECHNI CAL FI ELD [ 0001] The present invention relates to a
novel 2-(1H pyrazol -1-34)phenol derivative or a pharmaceutically
acceptabl e salt thereof suitable as an anti-tinea agent, and an
anti-fungal agent for tinea conprising tthe conpound as an active

i ngredient. 10 BACKGROUND ART [ 0002] Mycosis is a disease
caused by fungal infection in human and ani mal s. Candi di asis by
Candi da spp., cryptococcosis by CSHHIEEATEONpp., aspergillosis by
15 Aspergillus spp., zygonycosis by Zygonycetes, dermatophytosis by
Tri chophyton spp., etc. are known as typical nycoses in human
(PathogeniETEUEQQSABHEFWQ%bﬁiéﬁﬂﬂﬁﬁzando, Revi sed version 2), pp.
42-45; Non-patent Docunment 1). [0003] Trichophyton sp. is a

der mat ophyte whi ch can be a causative agent of tinea, 20 and has a
property of BASMIGAL §83klddat i on. Because of this property, it causes
ti nea by pgmgnﬁating into skin, nail and hair (Pathogenic Fungus and
Mycosi s (Nanzando, Revised Version 2), pp. 184-187; Non-patent
Docunent 2). [000%he Tpresentysgientinn i Elagenatol i Ryl 2« Bdytyarag) 1-y)phenol
der mat ophy HegvatAe o9 &l hlaffladshitifal BoacoyTRE10 WBIt Bépdbragitivls Be B hiti-tinea agent,
t hi ckeni ng, earlngyggg?def?rnatlon of. nail plates. In Japan, one out

p

of ten, i.&ndanpap- gy Lof Jingp FP‘F‘BHSIB%ERﬂ @mpaynd 35 gn pefiysdngysdient.
pati eni@ of the disease. This disease is frequently found in elderly
peopl e, and t re is.a concern about a further increase in the
nunber of g&%ﬁ@%@% to cone. There is a report that patients
w th di abef@®2are susceptible to this disease, and possibility of
30causi ng severe l.icatigns is also, indicated. .[0Q0 For
Che treatrmnt o FBRBYS iRauRree cRytopui b tieghR 13 gusman and ahitials.
gl_ i traconaz G:_h?didhﬂilstw ﬁfhit‘n(ﬁﬂii rsp%., ?f}@t(ﬁdd»bdﬁ(&hi by Cap]ftbo?]m?s ispp.J anmrgiilosis by
opi cal . ant,i fun agents used .for common der 0 si.s,cann

ponet ot o et i SREr doltSEhi 3 LRSS PRRRONbIE by e tidophyton
expect ed t sprheetbubdeykrmfsineat typecal Brwgsdsnhdracin Pathogheip dungug asd Migiosis
and side eff n dm nj,sid.atl o i cern for oral
anti f ungal bg%%r%ﬁ%&&e?’%%E&ggfq%yﬁp@quzééﬁz%/qnﬁgatgl{tﬁ?og%g}eﬁg ‘of tinea
ungui um anfP0p3li ents with diabetes are likely to take a nunber of

medi ci nes. Therefgr it LS dif ] 0 apti
agents to themf O?ﬁfi}}og'hhoéé&:ga rrL,SnE{ &%—wahpﬁgtgasgl%ﬁicg%ﬁ% g(r%'én?%a .tl@g%l!gér“ %g%hea’
Der mat 3} . , andbhasi3eonyity phlegatin degadation- pBecanse golbismrapers) it @poosica by
Topi cal naj agent s af,: I F [ i

peen appr ob 2 2ngt aiioh S8 pEH 2R RpuETPARORCTR? ARG B MYGSHS, [fifanco,
nails, howBgeised Versiar3), ppvi84akid; Nearnateny Pokemeried)reat i on i nto nai |
matrix cel fgogpnnot be expected. Therefore, their efficacies are
weaker than those of the oral nedicines. Recently, studies of 10
antifungal agent sTES# UnEwibD 3 8as disseencaused By deriptenisdess 4psociated with

per meags | i §om Bﬁls%@Era‘é’anrbi&lw, tHf%k@rﬂ%%Bﬂéﬂﬁﬁé AR FRFEMMibR oF Walll Mkt In

nail permeagbility have been found., [ g . . ,
Japan, ore out of ten, 1.e., approximately 12 million people are said to be the patients

of the disease. This disease is frequently found in elderly people, and thus there is a

concern about a further increase in the number of patients in years to come. There is

a report that patients with diabetes are susceptible to this disease, and possibility of
30  causing severe complications is also indicated.

[0005]

For the treatment of tinea unguium, only oral antifungal agents (itraconazole
and terbinafine) are currently approved in Japan. Topical antifungal agents used for
common dermatophytosis cannot penetrate into nail keratin or nail bed, and thus they

35 are not expected to be fully effective. Drug interactions, hepatic disorders and side

effects by prolonged administration are big concern for oral antifungal agents.



As a conpound having the skeleton of 2-(1H pyrazol-1-34)phenol,

di met hyl- 1H- pyrazol - 1- yfl phenol havi ng net hyl groups at 3-position
and at 5-position 15 of the pyrazol ring is known (Annual Report by

t he Takeda Research Laboratories (1963) 22, p27; Non-patent Document
4). These are intended to prevent proli fleration of Mycobact eri um

t uber cul osi s. Non pat ent Docurrent 4 has no discl osure of

2- (1prrazo| 1-y1) phenol n'ﬁounds ot her than

2- (3, 5- di mitl¢grhy mwrﬂf;ﬁ@mg igh) fle abItinep goesinpond pahenty wdy diabetes are

conpounds hﬁ\ély“g) Ea}k% aslﬁﬁinﬁrepﬂf %ed?cnﬁé’sH PHERERE- - chﬂffhﬁﬂ% z‘id?ﬁ’iﬂlster oral
2- (3, 5-di net yrazol - 1-y1) phenol , 2-(1H pyrazol - ﬁlr henol

h

di met hy1- 1@5@&%#@1@&9 theny Tpi Hicctieataneny of tinba unguium (Br. J. of Dermatol.,

2- (4-chl Or%ﬁl@%%tﬁb}’@%ﬁ?&&ltﬂmuﬁﬂeﬁti}4 benzene diol and the
0

i ke are known. ese are used r various chem cal reactions and as
a materfal [$Y0Jan el ectrol uni nescence el enent conpound (Japanese 25

Pat ent No. 428416%opfiat anil 15252131 fﬂa@éntléucﬁr& ambtdifihe Sh@RidleFiedx have been
( Spani sh Lai d-og n Pat ent Publicati on 20158648: Patent Docunent
2) or the PPREY ‘FG@%‘PG overscas. ﬁﬁ}eﬂrh@netrmlzemﬁﬁbss’@@gwe Palspgver. is very

goggmant 31%&d| &l tlgél@iﬁ;rther permeatloln into nail matrix cells cannot Ilae ex ecteleTherefore
am no-3-t et but razo eno .
These. pr i oficih EHBEISkERT & b Godiobt gl kg Fﬁ&émg@ Studies of
anti Tr ﬂOhoph&ﬁmgala@gems tandoforﬁmnmmmdmtdmavd Nr tikgprokedl ahidpedieability are
bocurment ] EOUETS: S SR SAL AR A PSS P BT B s e fund.
Docunent ZIO(Eﬁanl sh Lai d- open Patent Publi cati on No. 20158648 [ Pat ent
Docunment 3] WO 20 /00599 0005 at ent cume
Pat hogeni ¢ Fungus %‘E{d Q Vr{é%géel %%?et%é ?geg% § phe|51|814?2( %
[RNO n- pat ia/ ntluﬁeihyh’bﬁ‘ltpyiz}zoPat}hngnemldlaﬁmggnethahgtow:caisi pos@iﬁdanmamicﬁ position
evi seqs Vers p
er mat of - Ch g p@ral Ang EE A0 g (hRR AR b BN Medhl R Heurgl 1 oratpries
Report by (}%53‘[@2431@!%17 Régepatertt Dasboreat é). i é”bes(ewa&)temd tpz)Vevsm\MRﬁerm‘on
THE | NVENTI, VI I
A6 stated SHOVEO agvA tbcrrloh | N Raigit DI tégﬁaé?h?ﬁ%éoﬁ%&eﬁ% 1H-
agent for wyrieal-Uydphemnl chmppwysrdherdhan2-6h Sahmiethyt-il HBHoperal dryl)phenol.

activity b 00@@50 a high perneability to nails have been desired.
Thus, the ject of the present invention is to provide a co

npou
havi ng2@n ant i - Tr AsHbp Iefhics somerRdst Javarg) they @@lqﬁm pf Qdéﬁrmmlﬂryl}phenol
than 2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol, 2-(1H-pyrazol-1-yl)phenol, 2-(3,5-

dimethyl-1H-pyrazol-1-yl)-1,4-benzene diol, 2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-
yI)-1,4-benzene diol and the like are known. These are used for various chemical
reactions and as a material for an electroluminescence element compound (Japanese
25  Patent No. 4284169: Patent Document 1) and a light stabilizer (Spanish Laid-open
Patent Publication No. 20158648 Patent Document 2) or the like.
[0009]
Further, WO 2003/005999 (Patent Document 3) discloses 2-(5-amino-3-tert-
butyl-1H-pyrazol-1-yl)-5-methylphenol.
30 [0010]
These prior art documents neither suggest nor disclose the anti-
Trichophyton activity of compounds having the skeleton of 2-(1H-pyrazol-1-yl)phenol.

PRIOR ART LITERATURES
35 [Patent Document)]
[0011]



MEANS TO SCOLVE THE PROBLEMS [ 0014] The present inventors have found

t hat a conmpound having the skeleton of 2- 25 (1H pyrazol -1-yl)phenol
represented by the followwng formula (1) or (Il) or a salt thereof
unexpectedly has a strong anti-Trichophyton activity, and further has
a high nail pernmeability. The present 7 rvention has been conpl et ed
according to these findings. [Chemcal fornula 1] -4 [0015] That
is, the present invention is as follows. [0016] 5(1)A conpound

r epr esent edPagnttPecupsint dlwWatgntie.MB41¢9 ), wherein: R represents a

hydrogen atpfinPoeddiehy b] Sharligh ]feh&%?@:?’?&t‘%ﬂﬂ PubliRafiGPRESEs§625 Ny dr ogen

atom G _olkyl, hal ogen (R represents a

hydr ogen al[%‘ﬁ?lﬁr @UDE@F@WOZ 03/(7@@ epresents a hydrogen at om

Chol kyl , an trifluoronmethyl or -OR (R represents 10 a hydrogen
atomor _G . 6a| &y R4 represents a hydroxyl grou R5 represents a
hydr ogeh afSf- P@ienbrlk%umeat rhldFetkgeenit disghy @i b@@ﬁsm RNgn&idos dhedsed
G _ol kyI Megg‘lbly% hal ogen, am no -NRal t b, n| tro, hydroxy

Cl_ 6alk Cl 6alkyl), (CH2) 1 _3CO0OR, or -01ta
(R repr eseLNen-Psteat r@%u % 2t Bathageris %emlandawcre%%rw%ﬁ%wd

t he same oweebléﬁgyigtlgﬁrmm each ot her and repr esent a hydrogen atom

(Rr opr oscliemanR) o0 BPof SERerpdo kYo 36 Sy dbsang ke

repres e(_mt S [ramlnpdreﬁgbnc@ﬁemzr] @hptallkypbrt By thedrauyd Redeatt, Laaata16riar (1963)
nitro, &% he proviso that when R is a hydrogen atom R3 is not
a hydrogen g and the conpound wherein Rl is tert-butyl, R3 is

amno, R4 is a hydroxyl group and R8 is nmethyl is excl uded, or a salt

thereof [ CReMifAlRY Y THE RVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
15 [0013]

As stated above, development of compounds, as a topical therapeutic agent
for tinea unguium, having not only an anti-Trichophyton activity but also a high
permeability to nails have been desired. Thus, the object of the present invention is
to provide a compound having an anti-Trichophyton activity and also nail

20  permeability.

MEANS TO SOLVE THE PROBLEMS
[0014]
The present inventors have found that a compound having the skeleton of 2-
25  (1H-pyrazol-1-yl)phenol represented by the following formula (I) or (II) or a salt
thereof unexpectedly has a strong anti-Trichophyton activity, and further has a high
nail permeability. The present invention has been completed according to these
findings.

[Chemical formula 1]



(1) [0017] (2) The conmpound according to (1), wherein: 5RI
represents a C _oal kyl or trifluoronmethyl; and R3 represents a

C .6alkyl, trifluoronethyl, or -OR (R represents a hydrogen atom or
Cl. 6al kyl), or a salt thereof [0018] (3) The conpound accordi ng
to (1), 10 wherein: Rl represents a O"_élal'kyl; and R3 represents a
Cl_6alkyl, or a salt thereof [0019] (4) The conpound accordi ng
to (1), 15wherein: Rl represents a Cl _Lialkyl; R2 represents a
hydrogen atom gCl4ghkyl, or hal ogen; R3 reprgsentg a C _al kyl; R4
represents a hy yl group; 20 R5 represents ydrogen atonm R6
represents aRQ /4, kyl, trifluoronmethyl, hal, er}m am no, - NRaRb,
nitro, hydroxy C - CONR8R6, - COO( Cal kyl®
- (CH2) 1- 30004 o2 (R represents a hydridygs

- COCH,
5tR¥m or O 4al kyl, and
ot her and represent
a hydrogen atr? ' [R'esents a hydrogen
atom and R8 repgesents a hydrogen atom C _italkyl, a hydroxyl
group, amno, or nitro, -6 or a salt thereof [0020] (5) The conpound
according to (1), V\/@qr)ei n: S5RI represents a net hyléI 1)

[0015]
That 1s, the present invention is as follows.
[0016]
5 (1) A compound represented by the following formula (I), wherein:

R! represents a hydrogen atom, C_galkyl or trifluoromethyl;

R? represents a hydrogen atom, Cjealkyl, halogen, -COO(C.¢alkyl) or -(CH,),.
3COOR (R represents a hydrogen atom or Cj.galkyl);

& represents a hydrogen atom, C;_galkyl, amino, trifluoromethyl or -OR (R represents

10  ahydrogen atom or Ci.salkyl);

R* represents a hydroxyl group;

R’ represents a hydrogen atom, C.galkyl, a hydroxyl group or halogen;

R® represents a C).salkyl, trifluoromethyl, halogen, amino, -NR’R®, nitro, hydroxy C;.
galkyl, -CONRaRb, -COO(C.¢alkyl), -COOH, -(CH3);.3COOR, or -OR? (R represents

15  a hydrogen atom or Cj¢alkyl, and R* and R® may be the same or different from each
other and represent a hydrogen atom, C;_galkyl or Cysacyl);

R’ represents a hydrogen atom, Cj_alkyl, -OR (R represents a hydrogen atom or C;.
galkyl), or halogen; and
R® represents a hydrogen atom, C_galkyl, a hydroxyl group, amino or nitro,

20  with the proviso that when R' is a hydrogen atom, R*isnota hydrogen atom, and the
compound wherein R! is tert-butyl, R® is amino, R* is a hydroxyl group and RS is
methyl is excluded,
or a salt thereof.

[Chemical formula 2]



R2 represents a hydrogen atom nethyl or hal ogen; 123 represents a
met hyl ; R4 represents a hydroxyl group; R5 represents a hydrogen
atom 10R6 represents a Cl_3alkyl, trifluoronethyl, hal ogen, am no,
-NRaRb, nitro, hydroxy Cl- 3al kyl, -CONRaRb, -COQ(C _3al kyl), -COOH,
-(CH2) 1- 3CO0R, or -0le (R represents a‘ﬁ&dTogen atomor Cl_3al kyl, Ra
and Rb may be the sane or different fromeach other and represent a
hydrogen atom Cl1 3alkyl or Cl_3acYl); 11.2 represents a hydrogen
atom and 15 R8 r resen%1s a hydrogen atom or a salt thereof [0021]
(6) Further, ther vi ded t he conmpound which is:

Ay

hy

2-(3, 5- dlnethyl 1H &zol -1-y1)-4-fl uorophenol

202- ( 5- hydr oxy- 3- ng, r 1H pyrazol - 1-y1) phenol

2- (5-met hyl - 3- (RS or onet hyl ) - 1H pyrazol - 1-y1) phenol

2-(3, 5- blstrlfluorone hyl ) - 1H pyrazol - 1-yl ) phenol 2-(3-nethyl- 1
2- (R met hyl - 1 Hpyrazol -1 -yl)phenol

pyrazol - 1- yfl phenol

1H pyrazol - 1- y1) phenol

4-chloro-2-(3,5 ' - pyrazol - 1- yf | phenol

2-chl oro-6-(3, 5-di nethyl- p) razol -1-y1) pheno

2-(4-chl oro-3,5-dine 1- 1H pyrazol - 1-y1) pheno

302- (3, 5-di et hyl-1H pyrazol - 1- yephenol

3-(3,5- dlnethyl 1H pyrazol - 1-y1) benzene- 1, 2- di ol

2- (4-ethyl - néf%yl-lk#pyrazol-l-yl)phenol

5-fl uoro- 2- (3,4,5 trimethyl-1H pyrazol -1-y1) phenol

4-fl uoro-2{¢®73, 5-trinmet hyl- 1H pyrazol - 1-y1) pheno

352- (4-chl 3, 5-di methyl- 14 zol - 1-y1)-5-fl uorophenol ethyl

1-(2-hydro§§qﬂlﬁ§fwogn éFﬁéPﬁ@%E H pyr azol - 4- carboxyl ate -7 nethyl

3- (1- ( 2- hyshhereypheny1) - 3, 5- di met hyl- 1H pyrazol - 4-y1) pr opanoat e

2- (4-but vyl noI

2-(3,5- %I Rtﬁéﬁg%ﬁgpyrﬁ? ?YB?%R§0%$%%¥%g eno

5- chl or o- 2R( 3eestintet Iﬁ?y]salkffl, pyiflagromethyl ypHRRMER represents a hydrogen atom or

52- (3, 5-di -yl)-3-nitrophenol 2-(3
, 5- dlnethygpfﬂg%%raz§¥ﬁ?ﬁ -5-nitropheno
3- (1- ( 2- hyt#HRypheny1l) - 3, 5 dlnethyl 1H pyrazol - 4-yl ) propionic acid

5-chl oro-2 razol 1-y1) phenol
5-am no 2- %ﬁ‘h‘éﬁg&{ H%E%}%éggﬁg > 1-y1) phenol

w erein:
R! represents a Cj_galkyl; and
R? represents a Cgalkyl, or a salt thereof.
[0019]
(4) The compound according to (1),

15  wherein:
R! represents a C4alkyl;
R’ represents a hydrogen atom, C4alkyl, or halogen;
R? represents a Cj4alkyl;
R* represents a hydroxyl group;

20 R’ represents a hydrogen atom;
RS represents a Cyalkyl, trifluoromethyl, halogen, amino, “NR?R®, nitro, hydroxy C,.
salkyl, -CONR®R®, -COO(C4alkyl), -COOH, -(CH,);3COOR, or -OR* (R represents
a hydrogen atom or Cjalkyl, and R* and R® may be the same or different from each
other and represent a hydrogen atom, C).salkyl or Cacyl);

25  Rrepresents a hydrogen atom; and

R® represents a hydrogen atom, C; 4alkyl, a hydroxyl group, amine, or nitro,



105-nitro-2-(3,4,5-trinethyl-1H pyrazol - 1-y1) pheno

4- (3, 5-di net hyl- 1H pyrazol - 1-y1) benzene- 1, 3-di ol

5-am no-2-(3,4,5-trinethyl-1H pyrazol -1-yl ) phenol nethyl

4- (3, 5-di met hyl- 1H pyrazol - 1-y1l) - 3- hydr oxybenzene car boxyl at e

3-am no- 2- (3, 5-di met hyl- 1H pyrazol - 1- y1)‘pheno

154- (3, 5-di net hyl- 1H pyrazol - 1-y1) - 3- hydr oxybenzene carboxylic acid
4- (3, 5- dlnethyl 1H pyrazol - 1-y1) - 3- hydroxy- N, N-di net hyl benzam de
4- (3, 5- di moF By alt thererfy azol - 1- y1) - 3- hydr oxy benzami de

3- hydr oxy- @@@4 5-tri rret hyl 1H— pyr azol - 1-yCbenzene carboxylic acid
3- hydr oxy- % 4 5-tri % azol 1-yl ) benzam de
204- (4-chl )o l@@n&ﬁ‘ﬂ’é‘ %69 -1-y1)-3-hydroxy benzam de

2- (3, 5- di meiteydinlH pyrazol 1-y1) benzene- 1, 3-di ol
2-(3,5-di nefhyl1- 14 1-y1)-5- et hyl phenol
- (3, 5-di %IH%HWW}-%%’ ﬁ“@( 1-y1) - 5- met hoxyphenol
,( - di g&{zhy%reédxﬁsoa/hﬁiogenlaty@ n;%th;&ﬁhghlpganol ol oh I
, 5- t ol - 1-y1) - 5- hydr oxynet hyl pheno
, 5- di r‘rﬂ?ﬁ%ﬁq}sp%/%%f 1-y1) - 5- net hyl am nophenol

3
3,5
5 3
3, 5-
3, 5-di rrEit“hyﬁreédﬂ{whﬁkokyngcwp 4- et hyl phenol
3, 5-
3,5
3
4-f
.
'

d| -5-trifluoronethyl phenol

, 5-di Hyﬂrei%-%%;ﬁ%%%enlatx - 6- net hyl phenol
(316-di j)lycienisl-h ﬁXngadkyil, {riﬂqpﬁ)mﬁt-h@rl,ﬂ‘galqyan,rmhlno -NRR®, nitro, hydroxy C;.

orrl)ugr g%lﬁgls : 1@@/ égﬁt& )1 %gj&-ﬁh 2)1 ;COOR, or -OR* (R represents

ono- 2- (am}dmgﬂn@tcﬁl;lﬁr éﬁm&lkﬂyl{a Bhi mdiefheyhx)aploedd’ferent from each other
r ono- 2-

54- (3, 5- d%ﬁ% ?ﬁfisteﬁ—gﬁ‘{t'/ %%MEWE %iqﬁl]o&r d)? ényl acetate

4- (4-chl or & 3eestintren Dgfmrqjymamd 1- yl) 3- hydr oxyphenyl acetate 8

3- hydr @xy- 438( ?%EL& pyrazol - 1- yOphenyI acetate
2- (3, 595 [kgﬁ' éiﬁgf{/jrlﬁg % 4- met hoxy- 5- met hyl phenol

4-chl or o- ZD(BSQIéheﬁ@tfhyl 1H pyrazol - 1- y1) - 5- net hyl phenol

2-(3,5-di e GM - 1H pyrazol -1-y1) - 4, 5- di net hyl phenol or

54- (4-chl oro-3;5-di net hyl- 1H pyrazol - 1-y1) - benzene- 1, 3-diol or a salt
t her eof [0@@2@“@’%&1’\@?H%Pfoé’kﬁ?éthPo%rﬁveBP]éﬁent i nvention provides:

(7) An anti- ({3@@@&&1@5@91@{ 9&&01‘-1%34-‘%1%}?{ h&idlg a conpound represented
by the 10fo| ow ng form wher ei n: represents a hydrogen

atom 631@@d&x%$ﬁqtl&ﬂérlﬁfﬁw1ﬂ'l‘I?!L)Qh‘?@éresents a hydrogen atom
Cl_6al kyl, Llﬁaﬂm-s { X BRoFSm Ry BYIIH-pPfazoll CyBpAenoBCOOR (R represents a

LS . 2 nbist q%‘c'wﬁ%tb@é&ﬁiﬁa%? EE3fPolsr bpr ecent o & hydr ogen
atom or G 26@3lksythyt-1H-pyrazol-1-yl)phenol
2-(5-methyl-1H-pyrazol-1-yl)phenol
25  2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
2-(5-amino-3-tert-butyl-1H-pyrazol-1-yl)phenol
4-chloro-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
2-chloro-6-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)phenol
30  2-(3,5-diethyl-1H-pyrazol-1-yl)phenol
3-(3,5-dimethyl-1H-pyrazol-1-yl)benzene-1,2-diol
2-(4-ethyl-3,5-dimethyl- 1 H-pyrazol-1-yl)phenol
5-fluoro-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
4-fluoro-2-(3,4,5-trimethyl- 1 H-pyrazol-1-yl)phenol
35  2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-5-fluorophenol
ethyl 1-(2-hydroxyphenyl)-3,5-dimethyl-1H-pyrazol-4-carboxylate

2-(
2- (
252-
2-(
2-(
2-(
2-(
302-
2-(
5-b
5-b
5-b
3



R12 represents a hydroxyl group; R 3 represents a hydrogen atom

G . 6al kyl, a hydroxyl group or hal ogen; 14 represents a hydrogen
atom Cl_6alkyl, trifluoronethyl, halogen, am no, -NRaRb, nitro,
hydroxy Cl_6al kyl, - CONRaRb, -COOQ(C _oal kyl), -COOH, -(CH2) 1-3COO0R,
or - 20 OR (R represents a hydrogen atomhor G _oal kyl, and r and Rb
may be the sanme or different fromeach other and represent a hydrogen
atom G _6alkyl or Cl1L 6acYD, R 5 represents a hydrogen atom

Cl_6al kyl , matiRyl GR Ir@phssexiipienyhy dr dgrethydt15hpwazat4-ybpiopghdater

hal ogen; and,. 2 & i _ 14 S rogen atom CI1. 6al kyl, a
hydr oxyl g?g(jpb,m_)élr%’%guggﬁgll E?g{ﬁ%@?)rlsya{ﬁ)shg?@ t hereof [Chem cal fornula
3] -9 [0843)5-dimethyl-1H-gyrazel- byDiS-fupeBbe)t on ungui um agent

conpri si ngsach@%vp@ﬂdﬁfletﬁﬂqlmf g(‘aa)l-(l)—ryl hs@dit thereof; 5(9) The
anti-fungal agent for tinea acg rdingto (7), which is a topical

agent; > 2-(3,5-dingpthyidl-pwazoltt-ybho Benalngui um agent according to
(9), whi chalg AdinkphRaH-paaRs1-1-F0024ikrophéndier m " C _ol kyl " or

"Cl6al kyl " as a .npiety of  a %rqup as used herein 10 refers to an
al kyl gr oup-Ba¢riygraryehsmdhd Aulimethybi Hipxrazad-4-yprerignigacidyr oup may be

l'inear, brangh@d-2003,4538meByaMALSFatdICl-Wighdsbl O Kyl group such as
met hyl , et gyl .. Bro&ﬁ},. i SO r(ﬁ)yl \ bu}yb, i sobutyl, sec-butyl,
tert-butyl S-SRV “élw&ﬁr% “Bazes!-veeherdal kyl group such as

cycl op1@pybnigy-Goys timety Tl HRSRAA01- 12915bHeyel ohexyl . [0025] 15The
term"C .6 : " I a group as used herein

refers to gﬁ% le?é‘}/‘%re yij' L}ﬁl'ﬁ%%‘lﬂgl -aBE%]Zggflﬁ?%?fgL r of 1 to 6. This acyl
group may bemnbino@a,4, buanehed [ Hrpyrazvd-1-Exdepbles i ncl ude fornyl,
e o B R A b BRSO R 2
herein i nc Bateino 2 G- tmesthd hiltbpyraeol- biydpherwl and i odi ne. [ 0027]
e U 8L SPERS . IALORR O O SheBlivhid v o 1 o
group or CH-(3@8adiknetigiyl H-pBazd@al-ky13-hydoms NEfdimethyt benzatmédeabove
" Cl_6al kyl &—'(3 ,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxy benzamide
3-hydroxy-4-(3,4,5-trimethyl-1H-pyrazol-1-yl)benzene carboxylic acid
3-hydroxy-4-(3,4,5-trimethyl-1H-pyrazol-1-yl}benzamide
20 4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl}-3-hydroxy benzamide
2-(3,5-dimethyl-1H-pyrazol-1-yl)benzene-1,3-diol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methoxyphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-3-methylphenol
25  2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-hydroxymethylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl}-5-methylaminophenol
2-(3,5-dimethyl-1H-pyrazol-1-yl}-4-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl}-5-trifluoromethylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-6-methylphenol
30  2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-ethylphenol
2-(4-fluoro-3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-bromo-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-bromo-2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-bromo-2-(3,4,5-trimethyl- 1H-pyrazol-1-yl)phenol
35  4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate
4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate



25[0028] - 10 - represents a hydrogen atom Cl_6al kyl or Cl_6acyl,
and "-d ta" represents a hydroxyl group, Cl_6al kyl oxy or G _ocyl oxy.
"Cl _6alkyl" is as defined for the above "Cl- 6al kyl". [0029] 5In the
above formula (1), Rl represents a hydrgggen atom Cl_6alkyl or
trifluoronethyl; preferably, C _6al kyl ‘trifluoronethyl; nore
preferably C 6al kyl; and furthernore preferably O _sal kyl .

Speci fic exarrpl es |ncI ude, a hydr.ogen atom( met hyl, ethyl, propyl,

i sopropyl , SpWdsexy-#4s thptststhdn b wyrazelrbry FWIacetM?re preferred
exanpl es i ng wemeetmdlmmzapmy@m iRyl liigbnenut I, tert-butyl,
andtrlfluor tgoiﬁ‘ eferreﬁ exa e |nclude met hyl .

R2 represer‘h’ Fé@r’ﬁ)&é‘ﬁe b azog Ay p-m 185 - COQ( C1. 6al kyl)
or ]; (CH|2) - @@@Ble(ﬂﬂnrﬂpﬁ?ﬁa@ew -y&)- Jtnydﬁmg@lm lteﬁlgcmc@r G ho: kyl) . R2d
preferaply r p en a or hal ogen; an
more pref efadr 9@;?3%?’1?%3”;?% g‘ﬁlﬂkéﬂ?ﬁ{‘e )(f)3 %‘8[ kyl, or hal ogen.
[ 0030] orasape@tédfc exanmpl es include a hydrogen atom nethyl,

et hyl , pro%(i i sopropyl, butyl, tert-butyl, chlorine, brom ne,
fluorine, WI oxycar bonyl , et hyl oxycar bonyl ,

met hyl oxyl car bony Iresfuther eﬁiﬁmyﬁmmt;:ﬂnel@myhtdhh@ﬂtion provides:

Py ar oxyCar ORI RY I At il RS BOMGTET Ry CoRRPu EPEPPIES by the

exanpl ¢8 |rfclllmdagefo1mydad@)3mvlmmm met hyl , ethyl, butyl, tert-butyl,

chl ori ne, I h Io r and

hydro;ycar g%q%rgg%?ﬁ%gﬁﬁ& Eﬂﬁ}n o ﬁi fl% lgrgxaérg ncI ude a hydrogen

(é’; ogl I rka[ h>RI reprdsdméd @gbydrogﬁoaﬂc]m ZER&lkﬁprhaBJ@an,s @Oﬁ)jﬁr-@ylgdh OI) atr o1fCH2)1-
a resents a rogen

atom oryC1 SW%}JPE&S er &g@}%&h a?cf es I g&@(u‘{gzpa hydr ogen )alttomg

a _6al kyl , r%pnwmﬁm Hyidreged aml ( Risadkyle smming, driflyeoorpshyl acorORr (R

G ol k){g) %}4?&5%{1&%%&%?%&& a@&é@r@)&eﬁalr(g)ﬁl ude G _ol kyl, and f_urft her nor e

preferred ?31 es I'nc 30[ 0032] Specific

exanpl es i el peesanthypdivdepen gtovmi et hyl, ethyl, propyl, isopropyl,

butyl, tertyth (o) I \; nmet hoxy
28 H:E) dsent@ h@ﬁrog% afdrklQF, Hg(Srmé fﬁrd%){)ﬁ gfcﬁlgtdénh?l’o%gﬁ

and ethoxy erre exanp es i ncli

ethyl , ani ﬁo represeni§cr Bydso &g atoahcfilasalrkybrta orog%eéluﬂ Wlno, -NR'R®,
preferred %a@amﬂyaﬁ)x NG| A&/ 1 BN RR "SOCBOR] a1y, e@(ﬁ‘ﬁ@ nI(@PE)IQE@TC%YAr
group. représents a hydrogen atom Chba I§ hydr oxy I

group &P hQIbg(@nFeP%SntBraelI@F%ﬂWa PRI eed i/l aandy By apd A d‘{l@h? e wg
alt Ey: [ Ooaﬂfrerﬁnefmlﬁ 'eﬁdﬁé‘tﬁ&fﬁxﬂb&fpti&(jédtﬂ deltyardyﬂ BRGE rclaﬁhnm ofr@I By
ethyl, pro i sopro uty er
chl ori ne, E*?{ompﬁ@egtaﬁﬁxdr%ﬁ e Bp-eAleyly égﬁéﬁarﬁalreé@%f' ﬁ%}yd%%a atgm or Ci.
hydr ogen at#1Ryl) 6ELl¥ken;@hd ori ne, and a hydroxyl group. Mre preferred
exanpl es i Iudeah p r|n drrethl, and the nost
pr ef erred TRpreseRt ﬁ%%ﬁ@é@gg r%'gﬁéﬂf %“’X yl group, armino or nitro,

25 orasalt thereof.

[Chemical formula 3]



[ 0035] 10R6 represents a Cl.6al kyl, trifluoronethyl, hal ogen, am no,
-NRaRb, nitro, hydroxy G _6al kyl, -CONRale, -COQ(C .6al kyl), -COCH,
-(CH2) 1. 3COOR, or -0ORa (R represents a hydrogen atom or Cl. 6al kyl,
and re and R6 nay be the sane or different fromeach other and
represent a hydrogen atom C, 6al kyl 6r9CT_6acyI). Preferred exanpl es
i ncl ude Cl4al kyl, trifluoronethyl, am no, -NRaRb, nitro, hydroxy
Cldal kyl, 15 -CON12611.6, -COQ(Cl4al kyl), -COOH, -(CH2)1 3COOR, or
-0126 (R representggsa hydgogen atomor Ci4alkyl, and le and e may be
the sane or diffefeqt fr each other and represent a hydrogen atom
Cldal kyl or G 4acyl) 036] More preferred exanpl es include
Cl. 3al kyl, trifluor |, am no, -NRaRb, 20 nitro, hydroxy

Cl_3al kyl, - CONpRdf Cl _3al kyl), -COOH, -(CH2)1-3COOR, or - or
(R represents a hydrogen atomor C_3alkyl, and fr and le may be the

C _3al kyl or Cl.3avy 0037] Specific exanples include nethyl,

et hyl, propyl, isop butyl, tert-butyl, 25 trifluoronethyl,

chl orine, brom gag 3 $43 am no, met hyl am no, ethyl am no,

di met hyl am no, ethylam nd, nitro, hydroxynethyl, hydroxyethyl,

hydr oxypropyl, carbanR¥®, N nethylcarbanmoyl, N, N-di nethyl carbanoyl,

N- et hyl car banoyl, N, Ndi et hyl car banoyl, mnet hyl oxycar bonyl ,

et hyl oxycar bonyl , - COOH,

met hyl oxycar bonyl ef hyl), et hyl oxycar bonyl et hyl , met hyl oxycar bonyl et hyl
30 et hyl oxycar bonyl net hyl , hydroxycarbonylnethyl

hydr oxycar pag) et hyl , nethoxy, ethoxy, acetyloxy, propionyloxy, and a
hydr oxyl group. X | ude neth h
trifluoronethyl, N@il or i ne?nfcﬁ(gph |0%g8n§l eh‘t %myqﬁsny 3 CSIIHP%(UM of (1) or
hydroxynetﬁ@kna$akmanuﬁt N, N-dlnethylcarbannyl met hyl oxycar bonyl ,

- COOH, thoxy, 381, - 12 .- ]
at om or O 6al k ?@%Egﬁ%f%‘g%% %{)?Hﬂ% g‘?’[ésg@g@slsgt?@%rlg&g#’
atom G 4al kyl or(lﬂfDFT h(eRaIrteiﬁrleh@ﬂw@naungldumgwnatagmrdmgdo (D034diich is a

Specific eﬁ@“@' dihclude a hydrogen atom nethyl, ethyl, propyl,
i sopropyl ut%ﬁ tert-butyl, nethoxy, ethoxy, propyloxy, a

hydr oxyl gHEGﬁ chiorine, bromne, and fluorine. Preferred exanpl es
include a hydr Ogeﬁh@E‘PHi‘ (ftf'%raﬁ%{/l oﬁ%h& 17 BE Q%&l@éryofﬁg{'éugbég Wde@*erein
chlorine, fluorine, oxyl grou More preferr xanpl es

i ncl ud® a rRfersdgen aHtYérﬁfo A 2 GEDRBPMbShEL ERP Gr i Bis alnd erowp may be
preferred gxanph@achdiCblffga méiﬁ;q&emcmdem aa%@%gip such as melﬁ%d ethyl,

represents a hydrogen aton1 G _6al kyl hydr oxyl oup, am no

nitro; preP®P¥ I1§°Hr83Y le buhtls 15&5H9’11r%?ﬁéﬂltﬂt 6?ﬁt -b yl:aPT(‘}}Yl apgd ﬁﬁ?ﬁ)‘lo)?}‘ﬂ Cs.

roup, am oalkyD bfoud suags &RY f I 8RI SndcytYsHeageN
atom Cl 3%;5%1 REIGB AN SRAGOE SRS SRIGRAG! Endcfeticage

Specific e es include a hydrogen atom nethyl, ethyl, propyl,
i sopropyl, butyl, Tlﬁeetdxmbutygac 1a d?Y‘dIICg}iWI” Gk QUoi@WioT G Eﬂﬂﬁ a3 lisl’e@ herein

Pref err 0 SfATILeR 4. LuS 5, DS eBED, Lom. TRV, et ol crel,
atom 20[ OGAkk, branched oM. t Beanpsley hI&!DuddWﬁinﬂynedteBﬂ pﬁ)pfbnm/dfutgﬁ}n and
aLom B | Rohiind it Bal RS AG, SOTRAN L MSLPLD il
excl uded [[@®28] 25In the above fornmula (I1), RO represents a hydrogen
atom 561_6a1ky1 O‘rHalogen” as used herein includes fluorine, chlorine, bromine and iodine.
[0027]
The term “-OR (R represents a hydrogen atom or C,salkyl)” which is a
group or a moiety of a group as used herein represents a hydroxyl group or C;.
salkyloxy. “Cjealkyl” is as defined for the above “C|_galkyl”.
25 [0028]

n “-OR™ which is a group or a moiety of a group as used herein, R,



trifluoromethyl.Preferred exanpl es include hydrogen atom Cl 4al kyl
and trifluoronethyl. Specific exanples include a hydrogen atom '
nmet hyl, ethyl, propyl, isopropyl, butyl, tert-butyl and
trifluoronmethyl. Mre preferred exanplef i ncl ude a hydrogen atom
met hyl, ethyl, butyl, tert-butyl and tr QIhoronethyI. 30[ 0044]

Rl represents a hydrogen atom C16alkyl halogen, -COO( G _oal kyl) or

- (CH2) 1-3COOR (R represents a C;J.. al kyl). Pre
exanpl es |ﬁ?ﬂrﬁ%§3€tsaa ﬁWPS@‘éﬁtoéﬁ oar:ll*r 8¥ 163 9% G IW‘EIPX
and - (CH2) @iﬁ(aﬁiyr&@r &S O gcytoxyy drogenkaAr qm a@r délinedafol ythy .above “Ci.
35[ 0045] Sp lg i c exanples include a hydrogen atom nethyl, ethyl,
propyl, |séf§ Slp - 13 - butyl, tert-butyl, chlorine, brom ne,
fluorine, neoleyl oxycar bonyl , et hyI oxycar bonyI

met hyl oxycar bonyl et hyl , . et hy 0oX bonyl et h

met hyl o>§<ycar bonyl fﬂe?ﬁ?la,bo W%‘ﬁ@zi@rgfg ﬁ%{eﬂ% a hydrogen atom, C,.alkyl or
hydr oxycar bofiydromictiyl; pueterhlylsly GbpyaihylbmnyithidngmethNQrmom peferatdg C, galkyl;
exanpl es inc dr ogen . ato thyl, ethyl, butyl, tert-butyl,
chl ori ne, %?‘H@]e%’g %ﬁ"{hl e rT411"%[’)onycar bonyl met hyl and

hydr oxycar bonyl et3pekifid S@dp]es include a hRHopepatese mteshyd, ¢thylr poeyl, asapngpyl,
G _6al kyI liej‘t-l;[u%l(lgl XPHD or(r)]%eth&{ 'I\%e( f‘e%d &gﬁ%fesam@%ﬁqg %gl%ﬂirogen

at om or &F r'e exanpres |ncI eah
d _hi alldlyl atomxm nefthyly efliyllobatybt teyt-butpld alﬂ?tr@ﬂmoremﬁ&s/bnt $he mysjrplgaéw

atom or cific exanples include a hydrogen atom
nmet hyl , etﬁ'\}(%nqm%él Af:lqd) |soglropyl butyl, tert-butyl, am no,

trifluoromethyl, R hypheaews aghysipeennaone xS @H@l e]n&ﬂw O Cpsalkyd) st
exanpl es i € Y

rifluero Elﬁ:'[ad C@?ﬁ' %?%? 9‘{30&31} gl ) ag%n&%% sk ﬁ"r glgr% gger?tﬂ?sly represents
hydr oxyl gedudrogeaczen, C: salkyl, oRt@logepy @ybmoge arqur@bbfg@nreé@@ma lgydrogen

6al kyl y5a Byt QxybikH QuRaReehal ogen. Preferred exanpl es include a
hydr ogen at om %éf kgf Pa g hydr oxyl group and hal ogen. Specific

exanmpl es i M430de a hydr ogen atom nethyl, ethyl, propyl, isopropyl,

butyl, 20 tert-budpelifiex@NdEluds Qﬁ?drogéﬂ %hﬂ%ieﬂﬂﬂoéfhﬂepﬁi@% 1sopropy1
fluorine. Mre Ereferred exa les in udeahﬁdro gen at yl

chl orine aR8W %lelch&rw rqiggofluorine, methpipxyeaspe Igfi,eﬁpgﬁgycarﬁonyl
hydrogen atQihylék 1@&bdﬁyylethyrl fl Le@m

Crogen Gy Iek] %‘fg‘; yielyhor melyiycabRfmety,
ni ro, rQx

25 3co%ﬁey gthylqapcar ?Rﬂfﬁgﬁt@ﬂ F%anq@m FHhagly @Hﬁ&%ydéixygaﬁbrzwlgﬂqgﬁ JTﬁa
and 121). yefaeed é@ e®ineluddiafyarerh ator nmetagm eﬂiyﬂl,ﬁfutﬁntérﬂ’—mnyleshlmma

el 832”3%&3) gy'm@g%g@r bR O A e o RRL e e most

am no, - N kaerrétl é}(mpléwﬁbm;'@hyémlgky hton, GRAdRAl hind hal 60, C 4al kyI ), -
COOH, %@%?COO? or -0le (R represents a hydrogen atom or

Cl_4al kyI Ra and 121) may be the sanme or different from each

other afd represeRt repragedtsogbyiragamto] C4aalkyl, aminditrifiogrbnetfy0051PR (R

TR R AV I R
fluorine, atimnnd;;- saﬁctyh)thﬁnmrmmethyl and -OR (R represents a hydrogen atom or C.salkyl).
More preferred examples include Ciealkyl, and furthermore preferred examples
include C;_salkyl.
30 [0032]
Specific examples include a hydrogen atom, methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, amino, trifluoromethyl, a hydroxyl group, methoxy, and ethoxy.
Preferred examples include a hydrogen atom, methyl, ethyl, amino, trifluoromethyl,
and a hydroxyl group. The most preferred examples include methyl.
35 [0033]
R* represents a hydroxyl group.



- 14 - ethylam no, dinethylamno, diethyl am no, nitro,

hydr oxynet hyl , hydroxyet hyl , hydroxypropyl, carbanoyl,

N- et hyl car banoyl , N, N-di net hyl car banoyl, Net hyl car banoyl ,

N, N- di et hyl car banoyl , net hyl oxycar bonyl ,_ et hyl oxycarbonyl, - COCH,

met hyl oxycar bonyl et hyl , ethyloxycarbony‘%fhyl
thyloxycarbonylnethyl 5 ethyloxycarbonylnethyl

hydr oxycar bonyl met byl , hydroxycarbonylethyl nethoxy et hox

acetyl oxy, propi oﬁyF‘?BE?SG&WcP Bydigernaatom, Gr-entiyl, w@w@r%wlegr@w@ahékeaﬁwéé

i nclude a Véfé@g@rfeﬁﬂegéﬁts MBYdsken &bAY br CtJ; hiiyuor onet hyl, chl ori ne,

fluorine, &ggi met hyl am no, nitro, hydroxynethyl, carbanDyI

N, N—dlﬁEth@ banmoyl , net hyl oxycar bonyl, - COCH, nethoxy acetyloxy

gndGaI Eyflr oxy! grm&ﬁcj&hﬂl@&%]lncdu%e a hycﬁ%a;@?f a&@ﬁleﬁ%ﬂiyg ?hﬁygopgmogtdpm
a rogen ato [ a

T ogens. PPESL IGuP N BT GaUSa Chiith G bt gmant Tudiingy | Prefeged
(R relpr eseliiﬁn%ehyldﬂmgeem h&ﬂmg\e@rat(ﬁil ainkﬂlbf) ch@dtﬁwbah@gtemblzdr&mcgrf)m More
exanpl es incl.ude, a to y opr.o
Uyl & er PREESH SxrlREdROdY SdbBRYT By TisEn B B 1By ot
hydroxyl gpnﬂ@xahQMnnﬂ@ﬁmhhmmﬂhwmngadmbhuor|ne More preferred

exanpl es Iﬂﬁbﬁ?e a hydrogen atom nethyl, chlorine, fluorine and a

hydr oxyl [ 0053] R16 represents a hydrogen atom Cl1 6a1ky1 a
hydr ox¥0 group, aRf meprosents & r@..2k91, Rridieronedhy@x Aalppes dminbuddR¥R®, nitro,

hyd | d Bi
giaﬁ}??gg ?h@‘f‘pf’éfcﬁfi‘jo%%ﬁﬂg d:%] rrﬁ((tcﬁﬁﬁﬂ%’t @iﬁbro%ﬁgbp@g}i%égf (*
epoeseyts,a ghnoat aaamﬂ e ogeht
R S T e
]

nitro. [00 esent” i nvention represe

t he formul axe(lmgleﬁ)mchldgdint4atkhrbrteﬂﬂor0’lrmhxbr @mem -NR\Renmttm hiydroaly & 4a1&£y1
anti - f ungal b f e I g @ I &PreRenie €,
ormul 50 (1SR oDl A O LCATRODR, P HORE R aettechiea
exanpl es i hrdrggen afenhAt Qﬂlkﬂhé%ﬁ id Jhguiayi pedfe same o dliereat from each

preferred guarpiEptddch deodeARkGR! cARliy bH ent for tinea and
a topical antl-TrlchopH$?§% unQU|u%@ageEt@g%%8§g] The present

i nvention [¥34] conpound represented by the above formula (1),

wherein: Rl represRpd §re@er¥ﬁddéx%1®fbsqhélﬁﬂe @;.ﬁﬁﬁktﬂﬂd&oﬁxé il Hﬁﬁl’RﬁENWRt‘
35R2 reEresents a hydrogen atom (C, aa [oge 6al kyl)

or 3 ( Riti0e By e0&H tCar-2al s o Rat zﬁﬁ)gfclefllwé)p RGPPH, -(C 5)1 2CRQR; or -
represent sOR*ly Rdﬂepgeealtgtaqmdr@n%mwr,qqu@p,anHrRﬂf AridOR © iRy e th@ fsam@Rr

(R represe ro omor Cl 6a resents a hydroxyl
gr oup; 1183#%5%% it ﬁwaaéwraﬁem rosar mmiﬁ ﬁ%%&wa@ﬁbup or
hal ogen; SRm3Uppresents a Cl 6a1ky1 trlfluoronethyl halogen am no,
-Nine', nitro,

(G2 1. 3R, of SPHHE prRovitp ek Sy Yo BRE RGPS Bisdh Rt ot
and RazandirBluoregiethel, t bklosiage woméief f Aueride, f amEnceamthtlhﬁfnoandhylamlno
B eeent auAiRgah, oMt eSO hipapenll SHARRSREH
106al kyl ) , cobathaylpgdémethyldarbamoyl, N,N-dimethylcarbamoyl, N- ethylcarbamoyl NN—

diethylcarbamoyi, methyloxycarbonyl, ethyloxycarbonyl, -COOH,
methyloxycarbonylethyl, ethyloxycarbonylethyl, methyloxycarbonylmethyl,
30 ethyloxycarbonylmethyl, hydroxycarbonylmethyl, hydroxycarbonylethyl, methoxy,
ethoxy, acetyloxy, propionyloxy, and a hydroxyl group. More preferred examples
include methyl, ethyl, trifluoromethyl, chlorine, fluorine, amino, methylamino, nitro,
hydroxymethyl, carbamoyl, N,N-dimethylcarbamoyl, methyloxycarbonyl, -COOH,
methoxy, acetyloxy, and a hydroxyl group.
35 [0038]
R’ represents a hydrogen atom, Cjgalkyl, -OR (R represents a hydrogen



R8 represents a hydrogen atom G .6al kyl, a hydroxyl group, am no or
nitro, with the proviso that when Rl is a hydrogen atom R3 is not a
hydr ogen atom and the conpound wherein Rl is tert-butyl, R3 is

am no, R4 is a hydroxyl group and R6 i_s1 thyl is excluded, 15or a
salt thereof [0056] Preferably, Tn the above formula (1), R
represents a hydrogen atom Cl_ 4alkyl or trifluoronethyl; R2
represents a hydrogen atom . Cl4al kyl,_ hal] ogen, - C cialkyl) or

- (CHR2) 1- 3080 PRCH- Bééé’ﬁbglogewaégg%fﬁwﬁ{Yd%Pwe@a PHLORTI atQH, aliy1 or
repr esent s - @RAROcPALENtE L Birogddtatoleydr Caiy®). trifluoronethyl or -OR
(R repr esef Z hydrogen atom or Cl4al kyl); R4 represents a hydroxyl
group; le @%’P sents a hydrogen atom C _al kyl, a hydroxyl group or
hal ogen; R6 repr esrpifk dhdpldsyihclude & hidropansbhy imetind) alydnpropsl, iwpropyl,
-NRaRb, _nitro, hydroxyC al kyl , - CON nt - Cc ,4al kyl - .
- Cho) 13 3Rt GHE Dot stokEnpionyiryap drot SRy lorketa ey
and | e andaf®h fiwmyinze thefedeexumpled fincledd o hydrogan hatombhenethpll methoxy,
represent a_hydrogen, at Cl d4al kyl jor .G _43c .. represent s

hydr ogen ap{ﬂﬁé’ﬁayggﬁ:r@}l%ﬂ%Cﬁ%ﬂpé,pflggrél?ﬁ, _san§ %lﬁgﬂ‘%rg’é%lngrgﬁ 'ms@P S plferred
Cl_6al kyl ) examnpleslingede aameliréenr etprg seethyl, antthdxpgen elilorine, Gindlatheyinost
a hydroxyl _qgr.ou am no or; NiLtro it h e proviso that when Rl is a
hydr ogen apgeéfﬂ%f}faglpn%stmglu%é?lg%%) e% t(())tlrﬁh and the conpound wherein R
is tert9buf{®040]30 R3 is amno, R4 is a hydroxyl group and R6 is

met hyl is excl udegs t fen [ o P
substituent of t hg‘ fr‘lf;)p(r}%%ﬁgs a(ll’qfd,m%ﬁn Artgrpr)lf‘ gﬁ'@ﬁ{(@’ ghﬁg%ﬁgggﬁhg’t %Tr}lnno or nifro;
net hyl , et pydferaplyorspiesents epgrydpgden atorny C)-aalkyls adydyaxyl group, amino, or nitro;
; ; 'o.fo 'y;JOf 0 gg%@;éflpo'yr? Bz%%lt%g{y%pfe&%@ ﬁa?ﬁﬁfo%gﬁ Qe OF).;alBA, W hyar6k Veroup, amino,
35chl o1ri ne OH Ao né, fl uori ne, net hyl ox;/car bonyl , et hyl oxycar bonyl ,
met hyl pxyc mTyl et hyl , et hyoxycar bonyl et hyl , net hyl oxycar bonyl net hyl ,
- 16 - et hw oxycar bonyl net hyl,  hydroxycar bonyl net hyl , or .
hydr oxycar bonyi et¥feeificrampinsdadidea hydpasbgam. sl sYlnpropyedtapropyl,
propyl, i s@Rf@PxltbutAl ¥l hydt@ih -ghdilpy lamiAd 4 nitrol  PredRIB M plesdinclude a
hydr oxyl grhogp, n%loxg?ﬂg{l %hk}(égxaylgog%&%gn;%bgﬁpgdr Xyl@ﬁgtlr Sr% e';,rred
R5 r epr eseAYSO&CHhy#HiBg 20) [IENg: 1 P 0 ro-i T |
butyl, tertxamplediictide Pryysbie@ydmgr oup, chlorine, bromne or a
fluorine; R6. represents nmethyl, ethyl, propyl, isopropyl, butyl,
tert- ba‘?yl 106421 £ | uor onet hyl, chlorine, brom ne, fluorine, am no,
net hyl am no, et hykwift f@, pdvizetiiy aitm®! idiachirbgen mom, M tismot a hydrogen
e Ak e A YRR P 58 R o vdrons goup
N, N- di et hyks@RPaymmythyl heixbiudekycar bonyl , 10
et hyl oxycarﬁ%@il , - COOH, et hyl oxycar bonyl et hyl , et hyl oxycar bonyl et hyl ,

X yl

met hyl oxyc met hyl , et hyl oxycar bonyl net hyl ,
hydr oxggar bonyl nelthyhe ahydr dorymaa [§Hpy Retrapiesente ahbydrpget by, Cisalkyl or

acet yl oxy, opi.onyl oxy, Lo y X e ts
hydr ogen af'gﬂrli' THe eﬁ?’ , eF %5?‘?6%%%@@ 5 géglrﬂgﬁyﬁgdlrgg%l ?tgplér tcgﬁ?uﬁd, and
nmet hoxy, ettifwgrompthypy |Spevifictaxamphastintlody a ydnggtnostein, grethyp, ethyl, propyl,
chl orine, Lhe, Fne: r e '
atom ot hyTo R Ry ity %y“?é%%?%%ﬁ??w%?wﬁg%eeﬁﬁ%dﬁ%%ﬂﬁ%%&?%a
group, am hydwgematong methylhethie bptybved-butyhand widworRnethyl.a hydr ogen
atom i a hydrogen atom and the conpound wherein Rl is

lﬁﬁ yl To%ﬁi

tert-b S ino, R4 is a hydroxyl group and R6 is nethyl is
excl uded. [0058] BSmeequn@f@hmbg@n Rion.epr-eidlent BalpgerhyCOQChyalkyl) or -

propyl, is I 2 | f ylg
represents ?gf{%?é!r:g% t(gt E)GR]} é%[r:'reﬁtts her Fl?&llg? ﬁfil Ia?a%r%ﬂj @F'%T?}ggpr%refﬁedbﬁegﬁles
tert-butyl ,mc&md/eo& hydroger @iﬁﬂh&ﬂlﬁéﬂohﬂlﬁé‘?n,n@ﬂ}@&gx@llﬁlﬁ B@ﬁy&j H,)13COOR (R
represents a hydrogen atom or Cjalkyl). :
35 [0045]

Specific examples include a hydrogen atom, methyl, ethyl, propyl, isopropyl,



- 17 - butyl, nethoxy, ethoxy, propyloxy, tert-butyloxy, a hydroxyl
group, chlorine, bromne, or fluorine; and R8 represents a hydrogen
atom nethyl, ethyl, propyl, isopropyl, butyl, tert-butyl, a hydroxyl
group, amno, nitro, with the proviso that the conpound wherein Rl is
tert-butyl, R3 is amno, R4 is a hydrox}3 group and R6 is nethyl is
excl uded. 5[ 0059] Furthernore preferably, Rl represents

met hyl, ethyl, propyl, isopropyl, butyl or tert-butyl; R2 represents
a hydrogen bat}tbmerthlmthly | chlcem@‘y Ibronpmg,pﬁluonm% ap¢tbplpkycahﬂmr5b1l,, ethgloky¢anbaryl,

ot o oy BRSO CLTBIGAERERARHD. ©f HABIGSEABHmot
met hyl oxycaﬂbfww@hymetm éyqlrwwywbmpyhﬂnd}mydroxycarbonylethyl More

hydr oxycar B%Xﬂré@ém 184 1n|31!ﬁ‘35 (M%?J %39 @Ydr@trﬂé(#iyl B@lyi RIAS AL ButPE tibtine,

et hyl , ropéw Y] ropyl but yl % 4 represents a

hydr oxy b)xme peys w@ﬂ@«yaaqbyaﬂw&wlaﬂ hydrﬁérmlpony&thxh propyl ,
i sopropyl, &6 , tert-butyl, a hydroxyl group, chlorine, bronine or
fluorine; repreeents met h et hyl, propyl, isopraopyl u
tert-butyl, trifl BoriSREss e} aX’é’ﬂqO@PP Atom, &I@N&M%amm%ﬂ Wéromf!ia?ﬁpﬁdm R

hmaéh)" am [\ﬁe pr&dehdsl 2MyAfdgehliidh ot @mang). dipedtBirkd Bk Mfpledihélfde a hydrogen
ydr oxyne

hydr oxyet hf?%nhﬁﬂalkyb PEHYP, APy nfeRyIRCEPERAR-Y R hdrggen atom or C;.

di tmﬁt lhl’d} Caﬁ@ﬁﬁ?Y'SpeMﬁtdﬂhﬁawsbﬁém&é a hDirbeet abhy hieayadt®yl propyl, isopropyl,

met hyl oxyc

T hy ! oy ey e R, ARy (RAYRAEEND B CHPrORE 10Uy ATy Ak PR

rzrgt Eygoxycm&gnpkeffe;&ml eﬁxﬁmﬁ@xmeaﬂbﬁraylhyatdgwh :'a\willi L0xMedyho em:ynetam{ho
ydroxye on 0 y et hoxy, acetyl oxy, propionyloxy or

a hydroxyl %‘§§$¥m$%E§%' oW hydrogen atom rmethyl, ethyl,

propyl, isﬁHMprl butyl, tertbutyl, nethoxy, ethoxy, propyloxy

tert-butyl oxy, a phydrox orlne brom ne or fluorine; and

R8 repr%sents a hydﬁgﬁr ﬂ%?%ﬁy&ﬁé¥ P-ethyl, propyl, isopropyl,

butyl, terf{od@8jyl, a hydroxyl group, anino or nitro. 25[0060]

I n the nore prefegrze roul a I JacP nt s hyl . et hyl

propyl , |sopropylﬁ Q? e%# g&@%ge n?dg %ﬁ(re%eﬁ?g%giﬁV%ggaggdogal

atom net h?rqfemm@iammwapy]mde ailgfimgply Iai;orrblﬁlytalkyt emdmmggoup hhdlhia}wgen.

brom ne org i I

putyl o t SPEHEG efnoes ibARALE Hhls%o ol . Y et ! BIREVL SLARBHAT Kby

30 hydZ®geterabep, R@Y@px)ésemuy, r@ﬂfmﬂe bmmyne apdoﬁytbrmq soMQﬁpy}breferred

ami Mo, ot YTl BRRGEE U, mEl P EhiSfae AP IMTos BB o

h
hydroxynetHﬁH']hydroxyethyl hydr oxypr opyl , carbannyl

N-net hyl car banoyl g 4Ne egérﬁ?E ﬁfgg%iﬂ?ﬂ'c %T 184, NWireef RAIRM! halogen, amino,
N, Ndi et hyl car bgnoyl , neth yl oxycar t 35

on oX carbon -
et Dyl oxy caXRORy| Bithy IRy Loxd Ess bOGABIRY ! -CAREseikybar S me( G-
et hyl oxycardonwr, FBLORF (RMVEF0n(E aHRamMEARIN lor d})gsllksméﬁarl@%ml et HM& be
nmet hoxy, 18 - edﬂgx cet | ox propi onyl oxy or~a % roxyl__grou
R7 repres eﬁ’(essaﬁletﬂf P%‘n?acgﬁ’ ergnd épresaht Y‘éroﬂ%lﬁ @'erplaﬁf‘%ﬂ or
met hyl , etgwyn propyl, |sopropyl butyl, tert-butyl, a hydroxyl
group, am 8L nitro. [0061] 5Nbst preferably, R1 represents nethyl;
R2 represe Q§ hydrogen atom nethyl or chlorine; R3 represents

methyl; R4 represPrf&red Bﬁ@ﬁ}ﬂ&%hnaﬁdﬁl@ hyBo @D OKENL 5,28k 1Y & V@R OBmethyl,
at om represents, net p et sop dut
Lert bu@ Bb B oot R o Rty | W OB makat PR e -l alkoyD, -
Lreg hyl am nﬁoc&a galg).rjeoon et DR R ﬂa:presehtehh%rhﬁfgeg&tomldr I.4alkyl, and R*
ydr oxynet roxyet r OXYRr op car bano
N ety caPtiRn ey iy e areion Ea P Iesh okion R S ety » hydrogen atom,
N,NdiethyICagﬂhﬁnyKhamﬂhyloxycarbonyl et hyl oxycar bonyl , - COOH,
[0051]
35 Specific examples include a hydrogen atom, methyl, ethyl, propyl, isopropyl,

butyl, tert-butyl, trifluoromethyl, chlorine, bromine, fluorine, amino, methylamino,



[ 0062] The present invention is an anti-fungal agent for tinea
conprising a conpound represented by the above forrmula (I1) or a salt
t hereof (wherein RO represents a hydrogen atom Cl 6al kyl or
trifluoronethyl; R16 represents a hydrog%n atom Cl- 20 6al kyl,

hal ogen, -COQ(GCi.6al kyl) or -(CH2)1-3C00OR TR represents a hydrogen
atom or Cl_6al kyI) R' represents a hydrogen atom G . 6al kyl, am' no
trifluoroneth or - éhylrepresents a hydro%en atom or Cl. 6a

R12 repres @H’fy mﬁycﬂd@fe‘ HHpep disthd AEpAQsaites Bydigaaghr. al{lquxyethyl
G . 6al kyl, 9{3 &1, hay ﬁgﬂ{mcd{%néﬁpr %W&@e@hﬁé’ﬂﬁé&ﬁ@j}l N-

atom G oI Iuor onet hy1 hal ogen, amno, -
hydr oxy 1St X A eaporbereilc meiRlnycarboear hyloxySirbonyl, -

-(CH2) 1 30@@0}10 rmetﬁﬁaxﬁdzrﬁc&@[e@ﬁﬁ nfeﬁly%)l}béﬁlﬂb@ﬁﬁ@th@l OfflefHy1 S g@ﬂbtsﬁjzlmemd
Ra and Rb rrg{ be t%e samne ?r di fferent fro other an(i, Eres
a hydr ogen CHYMRYCaboREmERtyY o ygroxg g PRy msst ?@é‘@?ﬁ@"%}’ FFE?H o EHIOxYs
atom G _6atdexl, acdtokR ﬁl@@f(ﬁ@ﬁﬁtysarﬁi aWd@:ggm ga@@n cMm@l pilckatted @}famples
hal ogen; anle 6 re resents a Q{dro @S, @{]TJ]O €¥J L hﬁgro&%: o,
group, am WEIGE ABHERES T o063] L ioorenettyr Salore. Juogied deine
?:tl ozlal %/I 4 addtlysdl amind;ru it r ormidrodymeRiyly epeabandsd, a MNrdjgﬁﬂly&Ia?lﬁﬂmoyl
: resents a
hydr ogen a aﬂﬁ’lg%)l("&)%fx?%ﬁ’f}é%é{g@ Qaﬁ@aﬁg @%Rh ~d _al kyl,
am no, 10ri f[d)(lﬁczljorret hyl or -OR (R represents a hydrogen atom or
ydrogon atom O Ra Rpreccas i, Brdbr lem L otk e RPIERSPLS Cugose
a hydrogen at'dmmr G @dek)ybr hbloigh.uoPrefoetedy¢xanipdésogeinde a hif@rogeamtomm, C;.
(a2) 1. 3006t ORGR vreetS LM arof i e i E I nafogen.  Spesifc
and | e may eb:anp]he irsdude ohydibgdneatem, nierﬂmjrh ethyh pmﬁyérlsmdpyle‘putelsémt batyl,
& o ot Do ey plbyShI el iy iCty, § SRSRGTESR, AR Hof @
and R16 r erﬂmesem sl\/a)rhmuﬁf;eg@d @ta@mlescmémd@yla h:edrhg@r eson, gretup, chlerine,

or nitro. hvd [) the nore preferable formula (11), RO
represents a ﬁﬂ%%%%nyar{%% rrg‘tphyl, et hyl, propyl, isopropyl, butyl,

tert-butyl Qﬁ5 rifluoronethyl; Rl represents a hydrogen 10at om

methyl, ethyl, pr RWﬂeprésérRPEq’@HIlo’geﬁ iorh, C L8yt Buiydtox v BERHp! BRino or nitro.
brom ne, fluorine,

met hyl 8%y c Arefemsd cxamgleninpiuderohydroge #gme £y etk Hoa yvdtaxyl group, amino and

et hyl OXycathﬂﬂWS%E&lﬁb esxslhgheb NI b%widg%ﬁ faydm elhbﬂa&p s esg@?yi RNy,

hydr oxycar bonyl met h droxycar bon
hgdr Oggn aP BW%{ tert- b1¥tyl a hydroxy group, rivnno and mtro ore pref%rred examples

include a hydrogen atom, methyl, a hydroxyl group, amino and nitro.
[0054]

25 The present invention is a compound represented by the formula (I) or a salt
thereof. The present invention is also an anti-fungal agent for tinea comprising a
compound represented by the formula (II) or a salt thereof as another embodiment.
Preferred examples include an anti-Trichophyton unguium agent, and more preferred
examples include a topical anti-fungal agent for tinea and a topical anti-Trichophyton

30  unguium agent.

[0055]

The present invention is a compound represented by the above formula (1),
wherein:
R! represents a hydrogen atom, Cy_salkyl or trifluoromethyl;

35 R”? represents a hydrogen atom, Cj.galkyl, halogen, -COO(C.salkyl) or -(CHy),.
3COOR (R represents a hydrogen atom or C;_salkyl);



met hyl, ethyl, propyl, isopropyl, butyl, tert-butyl, am no,
trifluoronethyl, a hydroxyl 15 group, nethoxy or ethoxy; R12
represents a hydroxyl group; R13 represents a hydrogen atom nethyl,
et hyl, propyl, isopropyl, butyl, tert-butyl, a hydroxyl group,
chlorlne br omi ne or quorlne R14 repré%ents a hydrogen atom

met hyl, ethyl, propyl, isopropyl, butyl, tert-butyl, trifluoronethyl,
chlorlne bronlne quorlne am no, nethylanlno ethylanlno
di met hy| amiRA aepreseatsa hxdeen atain; Cosalkyldeoinpatrifiyarompiit ox@R (R repregnts
hydr oxypr o hyl car banmoyl , N, N-di net hyl car banoyl ,
l\lethylcarb[a drgé%gﬁﬁgpéthyggibannyl nethyloxycarbonyl
ethyloxycaBbéﬁVFﬁﬂﬁS%hﬁﬁpx %y%oxycarbonylethyl

et hyl oxycaRbioawk d 1
et hyl oxgca? o%l %tmhy yd}géé?%/%gm}c/g%on f/ H?‘drﬁi( lgrgo%}oror hal%})regonyl et hyl,

met hoxy- eBhdszsreS%%@ Ql@@éf}yl i Wremﬂwwla&gea, ﬁyuw@xwﬁligs s, hxdxyCi.

rbefr FS ePt Stﬁkﬁ% dCQWRat @DO(C%%&IE?D hé@OOHt B H, YYCRPOR,; of SORT @P¥epresents
uty er

met hox et hoxy, .prap oxy tertbutyl
hydr oxyl gRdWf rog?ﬁm&rm 98 Ci sl ﬁ@g & Fid%br %Worr@ﬁé@éﬁp? gach

hydr ogen abgmamaf yésenﬁm&r@gdﬁr@&w Clg roem{IGac utyl, tert-butyl, a
hydr oxyl EEfSam no or nltro I\/bre referab

represent s FHGeh DYEesED Aok y Ry eghresents g Ly‘i)"ﬂﬁ?ﬂ afgm or C;.
tr|fIu@mon@ﬂhmkmnaék@@pmmﬂents a hydrogen aton1 met hyl , ethyl, butyl,
tert- buty uo hl ori ne, l. ox nyl . :

net hyl oxycg BYH eﬁtﬁﬁ@fdg%ge%‘&“ﬂo?y gYCE g,}{o‘ﬁti‘mr“éop?re%lgﬂt s a
hydr ogen gh@m theptdwdo, thet hgén R&g aﬂbydrbgd:rf htgﬁnr ortes hotl a lwdra%dmydbmz( yhd the
group; Rl12 re res a hydrox P; R13 represents a .35

ot o et hgPRBRRRE AR 4F REAbRBl K Gis ot ' dypictefiloBat gan dpels
at om net hylethydtidwgcluded) f | uor onet hyl, chlorine, fluorine, am no,

met hyl n 20 - hydroxynet hyl, carbanoyl,
N, N- di gg‘t 81‘%5&%%1%16? met hyl oxycar bonyl, -COOH, nethoxy, acetyl oxy

or a hydr ok3056¢r oup; R15 represents a hydrogen atom nethyl, methoxy,

chl orine, fluoring,plg MYALOXYLoAr ARLIS qft}@l@epgfsgggeﬂeﬂyérogemiﬂggen

atom nethyl, a hydroxylt’ group, amno
specific cmdrbxlund tuﬂuomeﬂlwlmﬁ art{prgsegts 1 hydrogen atom, Cjsalkyl, halogen, -

ggg ﬁyg:’ ggs;%'—%ﬂg%ﬂ ECI]I%]% ? hl)g(}hﬂ@%%&o& hydrogen atom or C;4alkyl); R
2( 5- me2thy 1represenisfy hw}r@gﬁ@t #Hom) Cl#ﬁlé)ylr a0, iuf}qc)rpm@ﬂwl or -OR (R represents a
102( 3, 5- bi ﬁ%&rb%«l:r}‘Qa"c&ffe&md.Laﬂ{ﬁgpﬂf‘az'éﬂresjen}élhpﬂgd} 8 %TOUP R R® resenfs a

2(3-nmethyl yrazol -1 -yl) 5-met h eno
2(3, 4, 5- trhh@pgwagqm,p@ﬁeﬂgyl gyyqrgﬁ@ngroup or halogen represents Cj4alkyl,

245- an no- §1ﬂLﬁfr$mQﬁﬁSfV1hﬂlbﬁ&y r &ARlo; L‘I\Ylﬂ-l{ph%ﬂ% hydroxyC1 salkyl, -CONRR®, -
154-chl or o-2 -di met hy1-1H Eé razol -

o o e Sl Cattsrhy L AP R SEHAGE] BPRSIR represents o hydrogen atom or
2(4-chpor OC?’J;QKIQ' At RHndlkF’ ;I%Qhe darké bPBERSINt from each other and represent a
243, 5-di et -TH pyra 1y heno
343, 5- di me ngtﬁy}, 1L e erezjrgﬁegqs a hydrogen atom, C;4alkyl, -OR
202(4-ethy 3& edehi¥ei Kyﬂloédﬂ‘d@(ylﬁ&ﬁ@l 5ﬂlkyf) &hﬁkﬁéen and R® represents a hydrogen
5-fluoro-2 Cg 14 pyrazol. - }/1) i
211 vor o- 28y Goplky e B i 20109 of P Ratighe proviso that when R is
2(4-chl or Oh)3dr5géii zifehlhRiwlﬂr(b'tmﬂy@Zdéenh‘thﬁ)mﬁ -the U&ﬁ%ﬂhﬂﬂﬂhereﬁlw| is tert-butyl,
142- hy% Oxﬁpls an mo 1%4 18 a%yrg?ox ]gro]ﬁlf)i-a%%rﬁzls methyl 38 exel eﬁt ©
[0057]
In the preferred specific substituent of the formula (I), R' represents a
hydrogen atom, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, or trifluoromethyl;
R? represents a hydrogen atom, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,
35  chlorine, bromine, fluorine, methyloxycarbonyl, ethyloxycarbonyl,

methyloxycarbonylethyl, ethyoxycarbonylethyl, methyloxycarbonylmethyl,



25 net hyl

3-(142- hydr oxyphenyl) - 3, 5-di net hy1- 1H pyr azol - 4-yl ) propanoat e
2(4-butyl- 3, 5-di net hyl-1H pyrazol - 1-yf | phenol

243, 5-di mret hy1- 1H pyrazol - 1-y1) - 5-f | uor ophenol

5-chl or o- 2( 3, 5- di met hy1- 1H pyr azol - 1- y1}®Henol

243, 5-di et hy1- 1H pyrazol - 1-y1) - 3- ni t r ophenol

30243, 5-di net hy1- 1H pyrazol - 1-y1) - 5-ni t rophenol 3- 3
(2- hydr oxypﬂylwcyyarbowlmermﬂhyhydrpﬁwwlmethﬁepPbmhaﬁi%ya%banylethyl R

5-chl oro-2 t 0 I
5. ani no- 2( Qgpré%elﬁ’ﬁe a{;;)'?f%g%jatéﬁ g%@ﬂ?}% ét??yﬁfdp@h%ﬂf}ropyl butyl, tert-butyl, amino,

5-nitro- 2(3flﬂucf§0¥1ﬁ¥ t%MdR%Ybﬁ&‘ﬂblmE Ay,pPeftroxy; R* represents a hydroxyl

35443, 5- di disgﬂpf LighR¥émealn Ué&lb@caﬁ'ﬁ@ﬁe‘tﬁ-yﬁedﬂyp'propyl 1sopr0py1 butyl tert-
5-amino-2(3,4,5-trinmethyl-1 5 raz 1-y1)phenol

2 (3, 51 nbui T RHIBRY oRR o F%me)@g;@ r%%%ﬂnast ALy ety cthyl,

3-am no- 2- Ayt didRe Loukbt, Ryt-Bé ‘tﬂlﬂﬁéﬁoﬂﬁﬁﬂ@'chlorme, bromme ﬂuorlne amino,
4(35d|né)tr¥)gml1;#155&1 ekl ol

dr.oxybgen e.car ox li.c ,aci d
O ot Gt Eh st RS B b 4oty
54- (3, 5- di mpédyiethyt, Pyr az@boxpiopyt, 3- hyaibexpyhenz avindehylcarbamoyl, N N-

g Eﬂgiy g‘r%‘%thﬁlcgfb%"irnilo tﬂﬁhilﬁﬂf%ﬁ[“g@g:h@q'é%ﬁnz Siads m ROt YoxSeaBory,
4- (4-chd or ethyidxydarehayly 1- 1@0@1{ az omethylokyedbbydetaxly bertipdoxybarbonylethyl,
Too (5 6 amaion oy 1. ) SRVER G RN IRERY,  hydroxycarbonylmethyl,

di ma ﬁhybiyddrb(pmﬁcﬁhﬂl, Iﬂlemmﬁy,Setthhoxwﬁemgl propionyloxy, or a hydroxyl

di meth th en
. 5-di metiP1 RTH'_ E%)/? yd¥(1%en5at”§1d rl%e);[fm Fﬁ% F}H‘o% isopropyl, butyl, tert-
| mbtityy, Imdthio oy redmb/, frop¥lox§; leam,mml group, chlorine, bromine,

(

(3
(3

(3

LN

2

(3, 13 el B Qﬁ%ﬂ%@%ﬁ; %enj“l? PRkt Wﬁmﬂéﬁnﬁpﬂ isopropyl, butyl,
(3

:

5.

5
, 5-di n’(&&rhplltyh,l—a fny d oz -gj:oqpl)an@nqeqrhqughgnm the proviso that when Rlis a
di

| ul)r Og@r\%er} ld_{-OHg/ F]Raig li?_fa %Z%ﬁnea% ?ﬂﬁgglg?mpound wherein R’ is tert-butyl,

br ono- R’ (SaBingi Rcemra/hydxmdg@mand ym)npmbyioa; excluded.

br ono- 2- ?@fﬁwloro 3, 5- dlnethyl 1H—pyrazo| 1-yl) pheno

5- br ono- 2- 5-trinmethyl-1H pyrazol y1) phenaol

4- (3, 52Qi net hy1- 1Masy peefeiiebly. ?)rem’ﬁmm@ efﬁlwl By htigopropyl, butyl, tert-

4- (4-chl or gy l%rdlrmﬂd?bﬁ%et l{v‘t PRF 31% cahimty ]a) hyd Eiﬁ C&Eé&ﬁh%&h lac'&lﬁ)ﬁt Sropyl,
253- hydr oxy- 4- S-trime yrazo -1- eny acet

2-(3, 5-di n&onagﬁmymtpwlazw but,vl) Qb%%o@msl%t PRGN gnet Vioxycarbony,
4- chl or 0- 2¢{p31oxydiBAY 1- 1H pPUh@BEloxfcarBomybethgt hy! phe%yloxycarbonylethyl

ot ol or el séoérk%%yﬁn pyr%&ﬁpxw%ﬁg%ﬁg o Fyaeabonggetyl o

sal't ther e‘h dﬂo@?@aﬂaonylethyl Rpwéﬁrbﬁhts hedBys Bﬂi}}fl fpr@p}Q Oigpprapdls bafyl,ttae-butyl,
formula (11)_in WhIC d hydr ogepn at o are. . r# ¢ hvd I
2. (3 5-di ﬂwo I'(a?{ 1! }]‘%n elnoxy 01' et oxy, Iepresenis a nyaroxyl -

25(25- (Hf’h 5- dlgl’tﬁipl‘lllﬂfl rkbi;}@&x{tiﬁaolhy(ﬂ;%geh) aténi, Inhylp byl propyl, isopropyl, butyl, tert-

- pyrazo] - 1- eno - - . N

2-(5-hydro y{yé_ ?Téyﬁ{;pyq%r_owr §§I8ppi,_vji_)%ﬂeeﬂlbiﬂuorme, R” represents methyl, ethyl,

2- ( 5- met hy lprépy( tisodropsdy ourel, byrt-puthb-tplneat ettid .y qdven blomine, fluorine, amino,

! o3 6 L;%{e&ﬂ%ﬁ@gﬁ‘gt@ﬁ%%%h & 1r61|% C)’Aammg pp(ﬂgtﬂolammo nitro, hydroxymethyl,
hydroxyethyl, hydroxypropyl, carbamoyl, N-methylcarbamoyl, N,N-

3,
5-
5-
5-
5-
3
5
5-
5-
f

r

1
2-
2-
2-
2-
1
2-
2-
2-
2-
20
5-

dimethylcarbamoyl, N-ethylcarbamoyl, N,N-diethylcarbamoyl, methyloxycarbonyl,
ethyloxycarbonyl, -COOH, methyloxycarbonylethyl, ethyloxycarbonylethyl,
methyloxycarbonylmethyl, ethyloxycarbonylmethyl, hydroxycarbonylmethyl,
35 hydroxycarbonylethyl, methoxy, ethoxy, acetyloxy, propionyloxy, or a hydroxyl
group; R’ represents a hydrogen atom, methyl, ethyl, propyl, isopropyl, butyl, tert-



2- (5-met hyl - 1H pyrazol - 1- y1) phenol
-(3,4,5-Trinmethyl- 1H pyrazol - 1-y1) phenol
-(5-am no-3-tert-butyl -1H pyrazol - 1-y1l) phenol
hl or o- 2- ( 3, 5-di net hyl- 1H pyrazol - 1- y1) phenol
hl or 0- 6- ( 3, 5- di met hy1- 1H pyr azol - 1=yEphenol
(4-chl oro-3, 5-di net hyl- 1H pyrazol - 1-y1) phenol
3, 5-di et hyl - 1H pyrazol - 1-y1) phenol
3, 5- di mbuty.Imathioxiys reghasly, nropylpsprieatylopy,di lgidroxyl group, chlorine, bromine,
35d'”%}h¥1 ek a awrrggeeé ks ¥ hoydy bt Odth
et hy1l- én 3:'; py?’nazoln)/ Egéﬁt%ﬁal “tl%’ d yl, propyl, isopropyl, butyl,
(4-c hI oﬂfeﬁ Butyl, @ahw@twfignqqppwmemm w%bﬁ@@vesoﬂhmttm gmpound wherein
| uor o- 2'R(1:§s f!:rt5bﬁt i Rt R DU AgRlro i RS 8ty is excluded.
2- hydr o(ﬂg henyl) - y 5-di et hy1- 1ﬂﬁgy?x§z%ar bolxyl atyelsrr‘:vza)etchli/le
1- (23 hy phenyl) 3 5-di net hyl- 1H pyrazol - 4-y1) pr opanoat e
4-butyl - 3, 5-di Fﬁﬁ%o}é'bﬂ%f'érﬂ |R“—fe}5§e)s@1ﬂ§ﬁfé‘thy] ethyl, propyl, isopropyl, butyl
(3,5-di net hyl- 1H-pyrazol - 1- - 3-ni trophengl
1- (2- hy &F &ssgzéﬁ%ﬁ) fegraseRfs el BOPHRr BEHNI4thPp PERIYbriFRPraRylgbutyl,
g] no- 24grpb U'Etdhl{/cﬂnﬁbH' lBYdIﬂEl@' ﬂu&ﬁﬂ@hﬁﬂ&hyloxycarbonyl ethyloxycarbonyl,
3

0
(
5

0

, g g: %t OW‘BVP% y ,1 y 1)3’[ gcﬁzg{?% p@ﬁ@ﬂéﬂ methyloxycarbonylmethyl,

S 3( glg db!t]iﬁ'ldxy&a:&bh)ﬂﬁfeﬂ@@ Hydt&ﬁycﬂr‘tﬁ?\@?ﬁétﬁﬁe net hydroxycarbonylethyl; R?
I e - - -b-ne enol or

5 (411 uor PRGN, Smbo kb ebybybraHs) of derbusdi (R, peresnes 2

[ 0068] SOABydxnxglngtdmpr Eéﬁiwfhs&ﬁﬁlta, hydeggar asemt mleﬂl\yﬁnéthjbll;l pr@p)&,n 1sopropy1

anti-funga ris a ,conpoun on

Shove (13- PuBRasohB, AhrESHISTE hisred R EPRR Ty iR O RpeShes Methyl,
i nvention ethyBprepyl) rsérpmphlobhm aartmug,r]; urflvagenéthglonjpotiae, ﬁgomumolﬂmoum!
of an ne of .the abqv 1 al.t t 0069 The

o ommon i ofnjien Aol kARl BinclhyBbiha, (ER§REyhG 0 S methy,
Speci fici chydxy»xyethylcan hxadmsgdopyi thecefrbarm)}dt a Phaetmgattaimead,l y  N,N-

acia or o BRCbyFERRAED, NiiarabhdC NATREORT AR, e A SRR

in the art sthploxyesthomle, S OGH, Berrgghg]toxa¢arb@'e«$¢1hylbed edlyloxycarbonylethyl
phar maceut sal t ar

Sci ences, E‘%ﬂ{a}l (yxf%gl%gﬂ%l ngOQﬁ&é}g@%hﬁ&hggpr 221 gnt a (Igasiéong lmgthyl
addi ti&h shYQYQXY%CbQM@thﬂorlgﬁhpwa aethdxy,5 aeeiyloxy.s prdpienylenyd ool lardromey]
sulfate, n gt &7 YA Al yfogeRYAsAl Adinde anch QJ@@@‘?“%E”OPEF GRHIC tert-

car boxyl at ch as acetate,” trifluoroacetate,
oxal at e, sh'étdl aateox gy ethoxy.atrepy kY. dew-butdexy, atf@drqxuhafoapechlmmbrw@e

mal eat e, bgPAQSHR; afl ROtéfBlR ARy RbE A e meBy A, SUbHIONopradFl, butyl,

salts such as net hanesul fonate, €thanesulfonaté€,

2- hydr oxy et HapElRIYARXE] S0ER-BREQIF §HE--e, p-t ol uenesul fonate, 2- 10
napht ha4 engwishf onat e and carrphor suI fonate and acidic amno acid
salts such as aspartate and g t not limted to thes
Preferred exarrpl e&‘ e ppee eRfF bl Rs reprepentte metiad) teﬂwit oy,

i norgani ¢ aehfb g:uqimasOrméﬂr}ﬁ@)hl R'zlrépr%‘dnﬂs am_y;dfocgbﬁ Qbarg, ﬁ@ﬂhgl e$1‘;5|'lf Pidp§1,
acid and phos%g LI ci d; glgsalt with an an|§ aci d such ﬁ

oxal i ¢ aci HOPIAYbIbEOAier b FlRBEE ORI ATer ing: KoFwareatsmghyle ethyl,
ﬁc:j d and phpi, tl%d}’)@o;%@ tﬁigyll\@rtertwueﬁem‘ e6hrevcatsnd Bﬁdrbml 66p; R *srepfeswits b
ydrocpl orj c, acl romc acid 1 C a

ot hanbor htpEeaiat Rograpesents methyR sthidl soBily by buyl fsat-buyl
prepared i trifhicrometliyl, nghlokiae,f |1’ﬁi61|1111’16$0ﬂa¢§111m/ am!ind‘,l arthydimpo caBigladiino,
the Conpouglme?fylgnman " fie tﬁ?lamllr%/ elg]i 1o, r?13/8%10xryren(ilaglityll,nﬁycﬂ‘oxyethyl, hydroxypropyl,

carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl, N-ethylcarbamoyl, N,N-

5
2-(
2-(
4-c
2-C
102-
2-(
3-(
2-(
2(4-
152
4-f
1-(
3-(
2-(
202-
3-(
3-a
2-(
2-(
252-
2-(

diethylcarbamoyl, methyloxycarbonyl, ethyloxycarbonyl, -COOH,
35 methyloxycarbonylethyl, ethyloxycarbonylethyl, methyloxycarbonylmethyl,
ethyloxycarbonylmethyl, hydroxycarbonylmethyl, hydroxycarbonylethyl, methoxy,



20 carboxylic acid or a phenolic hydroxyl group-containing noiety
with a suitable base. Pharnmaceutically acceptable salts include

al kaline netal salts such as lithiumsalt, sodiumsalt and potassium
salt; alkaline earth netal salts such as_calciumsalt and nagnesi um
salt; alum num salt and anmoni um salt; abso or gani ¢ base salts such
as nethylam ne salt, dinethylamne salt, ethylam ne salt,

diethylam ne salt, 25 trimethylamne salt, triethylamne salt,

t et r amet hy lefinpnaqeylesy. oropienylasy Ry p AxdoryLERoYR R Topyescris idiyeapgen atom;
pi coli ne sghfi R*GEHRBGIBETHIEo38h hiontli BEHAN SIS REp R Bisbpropyl, butyl, tert-butyl,
triethanol am ne salt, triShydroxynethylam nomet hane sal P pi peri di ne
salt, pi perrdpdixyd &raup, #REPAQTdRERyY| ani ne salt and

N, Ndi benzyliggdry! enedi am ne salt; and basic amino acid salts such as
arginine salt, 'lysine 3 |t_and ornithine salbt, but not limted to
these. Preferred Mﬁﬂﬁ@g”ﬁ ot Brg rB%F§%¢néH6‘?qﬂ?36h%saTeﬁ’§esFW§I &GI8t 1319
salts with rﬁéiﬂjguﬂi Pras | RiNregabdhtd! Met@ilh AOhepreqatsaadhydroxyl group; R’
tri shydr oxynet hyl anLg(g met hane 6l\/brg§f$r ef etijr ed egangl s, I ncl %dﬁ

addi {1 on s APRTESH MISHRPRTAtOR0 Ra SSTESRIR RO Sy TBRD Yo SHPORR: REY, tert-
et ga_ne. L%}?;&J trﬁﬁiaf bwrhftﬁylmhﬁx;glbhbroahﬁﬁé,eﬂﬁoriﬂ&y@ﬂilh‘io@ MeRyIpMig etdanbigo,
used in the.fo of. sol vate. use erein e,term"sol vate"
refers to \VHPFGYQMIRY; @Wﬁﬁ'ﬁﬁ‘ﬁnpc BItro, Hhydro Wﬁgxé?ﬁfoﬁyﬁ%ﬁl’b@(go’é@rmyé’
(a comoun@athmiogt, Mdethly)cataniodd, i, N-dilkth yhdfariahe yhr &6 ethylchrbasiolyl, ON,N-

or a salt th of) and a sol vent, The, sol,vent fgr.the object of
oresent i nGSIEYSHOBREYler abl yIFRYIOXYETOERE whi ¢ F AR HGERY i bi CORE
bi ol ogi cal nasthyluxycartamyidieylsol utethydmgcarbophlathyirac e utnetallénycarbonylmethyl,

accept abl e. ampl es_of i;t ahl l.ven jngl h
cthanol . cCyTEEgPoRimetiy TRofof@ntBRimert it tRbhyiesh i o
acet at e, buthongt adeiyloxwpromonyleseor Phgcﬂt@xy]egtoep(akjptwsesomstaHB/dsqgeueimm;
for thecsol e | e anol and ethyl acetate. [0072] The
corrpouﬁa (Ia‘§4§(ﬁ){r ré(’l{}%eﬂggfa]\t{%%?ﬂe@é%t i nvention can be safely

adm ni sterg@06) orally or parenterally according to a publicly known
nmet hod as i 0 Ltd ] it l.0gj
accept abl qulgr ieé@ﬁfﬁﬁ gélﬁg)ba%pﬁlg%gsﬁgg%lghﬁ? %n%%d?%ﬁﬁﬁ%raog%%? !él(lljﬁ/d
t abl et and rénresentadabedhe abbes formpdaddh  orgr Halil thereph feihewin 3% NEEPTASEITG a

sof t capsul i auid, A niect hon,: L A.ORYY |
LoDl ot aPp utSdrogth Hinl; C\BAIRGE bORABRAHLORY: 1R 4 SafdRRWM6m, C1.

Q,Q(poultlce, olntrrent, p , Sp t
suspengfon call§einhaloapm-SONCralkie @ ritia) ysCSAR (Ryisprsaetina hidiosen piom or
prepar at i oy calkyGURY, re?fe?sé‘ﬂ‘s ARSI ABK, CRLAIK]I2GANES, tAA8GomeR0 63]-OR
As the pharpmacol ogi cal Iy acceptiable carrier _which may be used for the,
prepar at i oARGEPEEENtS Bh¥essn 1OH) opCopalkuli Bn BPTesRRIS 5 axgrkyl group; R
i nvgnt i on, ré‘p?ééeﬁtkisa ?ymgirpa@m,im%w@{;ia%wx}h %o@lblshaaag@ﬁ, Ebiﬂﬁ?éﬂeﬁts a
used as a nateril a or_ phar ceutl ca reparall o e
mont i oned THEIOEAR RIS (RO By b BoTom e AP Een: s QIR LG 1o Bigxy C.
di Isi B't I.e_.gr atglk$l, f—QOI\ﬂI?RP,d-GIbIa{d aeakyl)] cOOPY, e(CH A ICDSR, aﬂdoab'tt)fz]gfaprﬁ_sents
solupltilzin ents, sus n n a ts, S0t onl n agen erin
agents,  soGURRHIEFGLID OF drrpikaDie et oy o8 (e AP h iRt fram cach
addi tion, atitah¥esreseaha agdogeh Ay (RLaker malied); Ritremescthand Bydrogen
col orants, sweeteners, rbents, an tti agent s,.c e ,added
enecossar jom oo -0 T rEbic R hel Ao GrCL U o T e af R
whi t e sugareprBemnnhidobgensdtame 0, 4atloylnshpdrokyl groys taaliso oehitel ose and
l'i ght gﬁhy%@fﬁ silicic acid can be nentioned. [0075] 30As the

t,

| ubric exanpl e, stearic acid nagnesium stearic acid calci um
tal ¢ and col | oi daPrefelablya Réaeprbsentenhydmech athf)) Takalky! or trifludsméteyl; R

dextri . nyareRbr opyFiotEh BidueChibo iyl P oRitErakih [ oLLishscoor
pol yvi nyl pyRreprestotses h@fegenr athm euinelke]); Bel rapienentsre hiigiogei htoh €a.salil,
amino, trifluoromethyl or -OR (R represents a hydrogen atom or Cj.alkyl); R

35 represents a hydroxyl group; R" represents a hydrogen atom, Cj4alkyl, a hydroxyl

group or halogen; R!* represents a hydrogen atom, C;4alkyl, trifluoromethyl, halogen,



- 25 - [0077] As the disintegrator, for exanple, starch,
car boxymnet hyl cel | ul ose, carboxynet hyl cel | ul ose cal ci um
croscarnel | ose sodi um sodi um car boxynet hyl starch and

L- hydr oxypropyl cel | ul ose can be nentioned. 5[ 0078] As the
sol vent, for exanple, injection water; H cohol, propylene glycol,
macrogol , sesane oil, corn oil and olive oil can be nentioned. [0079]

As the solubili zi ng R%E;ent for exanpl e, polyet h)ﬁl ene ycol ,

propyl ene #oghg;cdiR ﬁﬁrmlh)@FOX)mezi;lkylbeﬁ?@éR e€ﬂ§]ﬁ6l«;alk3ﬂ) 40, -
net hane, I Rrishan , t ] b
acid sodi u&@can te)@rlraenc{rl ct))%%egtﬁ Eg?ééb?\? 2 ]%Qﬁibégﬁ] gtaﬁ]h&né ﬁll@ﬂd?xﬁd Ralagcrll R
for exanpl &aydedhe sanee andifisrrah fram each athar end eaprensnt %hfdi@gens’@@muﬁwﬂlkyl

lauryl sul hake,adyBURY ¢ e?f@s&ﬁﬁ’%‘h@rﬁ Haﬁ‘)%(tm g}gl -BRR ra@ﬁgglﬂwmgem

chl oride, benzethoni um hl ori de"an cery nosteara e;
hydr oph? | i 8tomner drebobk @8, halegone s e repissgiie iy hydmgehstom, Civalkyl, a

pol yvi nyl p}ﬁfvd&k%/ldg}ﬁﬁp, aahdexui@t hyl cel 1 ul ose sodi um net hyl cel | ul ose,
hydroxymetgah | ul ose, hydroxyethyl cellul ose and

hydr oxypr o 6| | ul ose can be menti oned. [ 0081] 20As the isotonizing

agent, for exanpl g thglml&eqﬁefeﬁb&orohhml ) SHﬂtépﬁés@Hﬂs@rHﬂ%%emaY&ﬁrlﬁlethyl,
and Dmannléylacan e rrentlo ed % g YL t he, buf erln%(y
agent, for SWYhPEPRY: I50RTPRYL auvl triRUG Pr BHBYsREEYL zﬁceff'é’f“éemé& drpgen

and citgat etoﬁﬁ,.rmaﬁylrr%m)ﬂ oned 2@1&)9&%3,] A, ttél@-bﬁ@q)téhltﬁl@l@glﬁ@hmef €loorine,
exanpl e, ben al c hoI can % menti one 084]
preservat i 9’(? Qﬁ,ycg ofrﬁxé g??&%’ est ers, m@my&xﬁﬁéﬁ’%’giﬁhﬂ
benzyl al ceﬂh@quyﬁder&}tlétﬁyl aI theﬂhylodgr&atﬂdi@&memyl; aci ethgl@dy&@bdhyﬂ:mémyd
Cul i e, aBRUPEIESEpARERY 8 PCtpHE PR Do 2 FUbeRE &
35The pres ﬁn:thyﬂ natkylt poopyl,Ssqprefdr bindyl tanu-bag,émmi‘no; tﬁﬂlmrmahthysa h)&im@b{yl
22& g;z dgaﬁ{oﬁlrgulgl%%ﬁgy&o&ho%? IIglalre rQs%rﬁ Y y 1'0)(3‘/3}lgrouprr@{q5 Irép're%@r?ts %Eflydpogen
atom, methyl ethyl, propyl, isopropyl, butyl, tert-butyl, a hydroxyl group, chlorine,
bromine or fluorine; R' represents a hydrogen atom, methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, trifluoromethyl, chlorine, bromine, fluorine, amino, methylamino,
ethylamino, dimethylamino, diethylamino, nitro, hydroxymethyl, hydroxyethyl,

20  hydroxypropyl, carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl, N-
cthylcarbamoyl, N,N-diethylcarbamoyl, methyloxycarbonyl, ethyloxycarbonyl, -
COOH, methyloxycarbonylethyl, ethyloxycarbonylethyl, methyloxycarbonylmethyl,
ethyloxycarbonylmethyl, hydroxycarbonylmethyl, hydroxycarbonylethyl, methoxy,
ethoxy, acetyloxy, propionyloxy or a hydroxyl group; R' represents a hydrogen atom,

25  methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, methoxy, ethoxy, propyloxy, tert-
butyloxy, a hydroxyl group, chlorine, bromine or fluorine; and R'® represents a
hydrogen atom, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, a hydroxyl group,
amino or nitro.

[0065]

30 More preferably, R’ represents a hydrogen atom, methyl, ethyl, butyl, tert-
butyl or trifluoromethyl,; R represents a hydrogen atom, methyl, ethyl, butyl, tert-
butyl, fluorine, chlorine, ethyloxycarbonyl, methyloxycarbonylmethyl or
hydroxycarbonylethyl, R represents a hydrogen atom, methyl, ethyl, amino,
trifluoromethyl or a hydroxyl group; R'? represents a hydroxyl group; R" represents a

35  hydrogen atom, methyl, chlorine or a hydroxyl group; R'* represents a hydrogen atom,

methyl, ethyl, trifluoromethyl, chlorine, fluorine, amino, methylamino, nitro,



- 26 - particular Iimtations, including lotion, lininment, poultice,
oi ntnment, patch, spirit, suspension agent, enulsion, transdermally

del i vered pharnmaceutical preparation, liquid, cream aerosol and nail
| acquer agent. Particularly preferred %ﬁ nail |acquer agent, |otion,
liquid, cream patch and the like. 5[0 I The topi cal

anti-fungal agent for tinea of the present invention can contain any
conponents commonly used for pharmaceutical conpositions wthin the

scope not hydsexymeflyl heareamexds NMN-dimetiplesanoyly vasthylgrycadpmyl. -COOH,

component Slfiohy dgvetyigky @AY dtox1y loBFARNORDrawal ARy HdEE biden, Afickhy,
m crocrystalline wax, esters such as 10 joj oba 0ol , sperma

et wax,
triacetin, mefogynshlodng, dicsng ara hytspryhgera: and Ry jigpipsts aggérgaﬁlha%z@’

beef tall oiﬂeg@ﬂ, aq{}jdy@{ﬂigkdud;hﬁhﬁ,rorqﬁ@@_hol s such as cetanol and ol eyl
al cohol; fatty aci'ds such as stearic acid and ol eic acid; al cohols

such as5 et H98B] and i sopropanol ; pol yal cohols such as glycerol and
1,5}.- but ane d}ol; T\?gﬁecim%h ?@@hﬁdgﬂﬂ%&‘@%ﬂﬂ%ﬂ) oalagjlpmc surfactants,
cationic surfactants oteric surfactants,

pol yvi nyl p%‘ﬂ?ét#‘%ﬂ@;‘lﬁgyﬁﬂgﬁér‘g)?ﬁ b Bh‘?‘félfbopol , preservatives,
ul travi ol ep-(shgardRgrsmeili18kp@anilsl-ylppigaent s and powders. [0088]

The topi ca%_(thr]ﬁgetlt.i cal cegkrgqfi'gti on of tgﬁ{‘f@r sent invention can
be prepare (Smfit. .2313( tﬂ&“&’fﬂ?’ - é@’rﬁ%ﬁﬂéﬂ “With the conpound of
t htehf SIO‘H[Jl)a-(ﬁ,B)blﬂhﬂaaroﬁx_hlflrtll)yly—mHta;ﬁg&fmﬂ?nﬁ@hmbhdt ?le) conv(elnf |) onal .

met hod. e, cont ent .of conpoun or in the
phar maceut?'gz%neﬁlmblﬂ?ﬁa&ﬂl'gTyBPﬁ%n%resent i nvention i s approxi mately
0. 01 to 10P-(svmdhyiaddgymaol-hellpbemll phar maceuti cal preparation.

25[ 0090] Wil e 1.he 1) t varies depending on the

subj ect sz'é%p%Sﬁﬁrg’ﬁdA}%i %ﬁ;%yga%%ﬁgi Qﬁg‘gﬁqon route, disease, etc., when
?dn‘i ni st er 245-afmino-8xergbuel- iHbpaeadlt s-yBshenot opi cal( a;ui -f uBgaI agent

or tinea i i i ) or (I1) can be

admi ni s erlé" Ellogg'?ﬁ(\é%é% oﬁ{]gy%%jg&)?ggh@l%gl e or divided daily
doses. O, 2«chbr@0-@ct-dimecthylglttaiwnel-tabphenoddni ni stered once per 2 to
7 days. [ 08¢ YT 11S1 1P s Ednbhaic t he administration be
made on a gg%%lﬁl%%gi‘ssfh#&nh}gzlr}??g{??ar,ng)Pnce the present invention has
a hi gh per 2é3bidipthyl-1rpyragetd-¥lhihgnelm it is possible to remarkably

transfer thes 3t MOLSHLRN (1B GzBR-| 2.gigopared with
35conventi§(; ?z’i’? toplﬂlggal afggﬁts, ekrf% it ils possible to treat tinea
o B

ungui Ui onPy4sthl e -diopstedt 1 Fguree hendl aki ng oral anti f ungal

agents for Sghﬁogp.g_(ggr’mrirﬁéth?pﬁglbyrazoﬁ_ﬂ)ﬁhgﬁé{r rence and reinfection
are serious concerns about tjnea ung iuthSUCh recurrence and

rei nf ect i ofrTRRFO-Be3 s BtrnetByl- By-PysaCil ot P%‘bl t he topical anti-fungal
agent for piBefIRé-3tNeinRtBAEIH-piRYeInt yOns-flasrophendlo two weeks after

the condition subsides. The_ topical -fungal, agent for tinea of

t he pr esen?thVHfZ%SVgﬁ?xmpégﬁi@gg?#i]l(;“é’yéﬁzg’géf XM$ hi s manner .
A T A e R TR
si nce the '(S’l‘"ri}?BE}ﬂ%=§‘ﬁ“¥?{gﬁpﬁi§’é’womvgﬂﬁ%qq has a remarkabl e effect
‘Wi t h regar g-(8 5-diicthyde Frpahidli I-yl)-5afle@pplealol t i nea ungui um agent

useful to Linea ungui i used, to.\be difficult to treat, is now
provi ded. %ﬁgg{ﬁ?&'&g'gﬁet%"l 'PYl’aZgl-i"yl)Pﬁenol

2-(3,5-dimethyl- 1 H-pyrazol-1-yl)-3-nitrophenol

30  2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-nitrophenol
3-(1-(2-hydroxyphenyl)-3,5-dimethyl-1H-pyrazol-4-yl)propionic acid
5-chloro-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
5-amino-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-nitro-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol

35  4-(3,5-dimethyl-1H-pyrazol-1-yl)benzene-1,3-diol
5-amino-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol



Thereby, drug interactions, hepatic disorders and side effects by
prol onged 15 adm nistration, which remain to be big concerns for
conventional oral antifungal agents, can be avoi ded, and treatnent of
el derly people and patients with di abetes who suffer fromtinea

ungui umor the |like and often take a nudber of medicines is now
possi bl e. 20 EMBODI MENT TO CARRY QUT THE | NVENTI ON [ 0094]

Formula (1) and formula ( gh{of the present invention or a salt

t her eof camatieyldbt3ai- d@@ﬁthﬁ oyearpl-&yDb3 hy drex phaneenscashoutntdy t he
fol | owi ng onf o ess. The preparation
process i sggﬁ& %ﬁ’ 93%&@% %ﬂzm h%{i)ﬁ[q{é/\]ﬁﬁch 25 each description of

t he corrpouﬁo(%ﬁa@lrrtqﬁl@ylsl&lmymalnlﬂ@ -hydrpuybedzensopeboxplic apidr , t he
definitiong. (9f5 &%Wm{ Hn)az@lt g;r fﬁhﬁ@rﬂﬁy{-@ﬁw&}&%ﬁw%eﬁz%ﬁ% a (1)

except for par t definitions he substituents, and fornula

(11) cah bé (ér%@a"reéwlﬂﬁ BWagplal-dhcubydrarnbenze®idor nul a (1), so that

an expl anagi i.(De y@éah | i on.
30[ 0095] Bl {? Sgﬂrl ﬁqmﬂﬁa@élﬂp%béﬁ%ﬁ 3%??5’2@%;% esent ed by

h
general  f oPrAYEXYrY-(3an- tﬁé“%@/ﬂt%§ﬁﬁéﬂl LryDhepzamddsrr ocess shown in
Scheme 1. Wo43aReB, 3 dinketBAd] IFpyfLRI-ESENY-hdikO BeRzid@ Suitable

Absen 3232%3?5”%@@55{ B PeSb¥ D HREanS-bod-9PT  he acid used in the
reacti om. 3IYAS-disRthytdtRhirazolsUiyl)alinet polc acid" refers to a
Schere. 1 REGBIR %ﬁ%ﬁwﬁ%ﬂ%&&?&a}w T95Rs Ro. Re' Dep of edi oNRIR2
(tile)(lyelRe,s51dimstid/1-QHpyradol-1-yRechRGGphel RL of P1.4 RsRsOP '
4:2: 0rt eCuQQ?,%-&'I'E‘ieI‘[\IIEIRIﬁypH);rggolas-yljj-]S-hydroxymethylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylaminophenol
15 2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-trifluoromethylphenol
2-(3,5-dimethyl-1H-pyrazol-1-y1)-6-methylphenol
2-(3,5-dimethyl- 1 H-pyrazol-1-yl)-5-ethylphenol
2-(4-fluoro-3,5-dimethyl-1H-pyrazol-1-yl)phenol
20  5-bromo-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-bromo-2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-bromo-2-(3,4,5-trimethyl-1 H-pyrazol-1-yl)phenol
4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate
4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate
25  3-hydroxy-4-(3.4,5-trimethyl-1H-pyrazol-1-yl)phenyl acetate
2-(3,5-dimethyl-1H-pyrazol-1-yl}-4-methoxy-5-methylphenol
4-chloro-2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-4,5-dimethylpheno! or
4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-benzene-1,3-diol
30  or a salt thereof.
[0067]
Further, the specific compounds of the formula (II) in which R is a
hydrogen atom are:
2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
35 2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-fluorophenol
2-(1H-pyrazol-1-yl)phenol



RaOPRsOPof P(VI) (1) R5Rs (tub)(It) R3R2 [0096] The process for
obtai ning a hydrazine derivative (V) or a salt thereof from 2-hydroxy
aniline derivative (lIlla) or a salt thereof via diazonium conpound
(I'va) can 5 be carried out in accordance with the process descri bed
in Organic Synthesis Collective Vol une 3 Pp. 442-445, J. Og. Chem,
Vol . 21, pp.394-399, 1956, W20071083320 and US6852890. [0097] The
di azotlzatlon reaction can be carried out using a nitrite such as 10
pot assi um A rhiydeoxyeddmeth IH-pyraze-1-gDphaolnitrite, sodiumnitrite

and bar i Uffzft'stlﬁéthgg @RS IH. g,maﬁm-ygﬁh@mw trite ester such as

ethyl nitrite nitrite, isopropyl nitrite,
tert-butyl 2r{ﬁtibﬁ@lﬂwf%@?ﬂ)ﬁHPYIF%DIa]nMDPh%‘PbpyI nitrite. Preferred

exanpl es i Qc(gqﬁl@[hg P'H-Lﬂ%:&'ol Nijiphesgl nitrite esters such as isoanyl
nitrite and tert nitrite. 15[0098] When a protecting

group i% uddd m%thyl— tﬂ)’ﬁazé’hﬁ Wipheadld as long as it is inert in the
steps ot hen_ gmaglmlgthq; b%zolan§1)§§eri81and P for exanple, an alkyl

group such _as net hyl dgroup,. .isopro allyl group, tert-butyl
group, net BdRyAERATteErRItY; L WP?%W%&?’H@I group, benzyl group and
benzoyl O L R o Pac . tol Liene sul fonyl orou
and m);t hgn% ‘FBT?V% %H ‘ﬁﬂ%a]rﬁﬁ’é'r Qég'ylil)ggf: cﬂo linited to tKesg. P
Preferigd Qr(at@mrbqgs.gﬁﬂanﬂ1 Mlyticel-18i psknglr oup, p-tol uene sul f onyl
group and u u 0099] 25The ampunt of the reagent
used in th (é &8&1 Lé&r%ﬁ %égc@%{? ]2 preferably 1 to 10 equival ents,
and nore pagB@-gibiethyl- 1TDpPraediui-yhbamkse-W2A-fiol espect to 2- hydr oxy
ani | i ne der,i In the

above- ment ?E{%%&&?eﬁé’gtlﬁﬁﬁaéﬂ'f’ggﬁr{%ﬂe CBv\,h S hitrite is used, water
and an orgar(neetlgdmﬁ—mmeﬂlx]emwétzohw}é)phelmolany ratio, for exarrpl e,

nmet hanol, et hanol = o i roacetic acid,

t et rah%r o?i‘?é{:ﬁ?orﬁfﬁ? loxa H pggaggnet@;ﬁlegzern%n}ﬁ% ieb(?and di et hyl

sul f oxi de, 4&hmrbé-(6$4aﬂztnﬁﬂﬂwhéﬁ pyaazsl-ded)pltepobf t hese sol vents can be
m xed and nef a I r r - met hanol

m xture angﬁlgg\%\é?ehs@ ﬁgex?ﬁgeﬁl %gedﬁﬁgéhggﬁﬁéﬁ%_ea@)%g i n order
to assure wiethyd SH{b{2Hidyoxyphend)-asdrdimethydd H-pararelet- -YipiopANGate o
substrate, ,and, Q) 9eRehaheL- ﬁ{mﬁ%gpq | g nbin the reaction system the

di azoti zatl on reaction 1S car out er the acidic 10 condition.
As t he2@ci 8-(BF-bimatydd H- hyI@Z@chWBﬁ‘@lt@@h@lOlhydr obronic acid, sulfuric

acid, nitrkq;gel lﬂ»dr@%’f;hér?yl)a?f 'delmtefl‘lyﬁJlHOﬁﬁaﬁcﬂM §1) dﬁ%ﬁﬂ)nﬁﬁﬁlcpho_Sphor ic

acid can be nentioned. Pretferred exarrp es inclu ydrochl oric acid,
acetic aci d-amiaot2-(%}-donehdeti-pyeerh!-ybpherdr | these acids can al so

be used as 23(3530411 ylatH- b?ﬁz&a@nbéﬂ@ne 31§ 151 n the diazotization
reaction, when nitrite._es al cohoLs such as net hanol ,

et hanol , n@t e%&’é‘i%@ﬂdlﬂpﬁ‘iaﬁ%lx&f@sh%ﬁﬁ ylahedpbpanol , 2- propanol ,

1- but agg)l 3Bug NGyl Al pPraBBLt hyl)- zﬂnﬁﬂ%ﬂ{mbl et her - based sol vents
such as d| g et her Ilsoﬁeﬁ ﬁl flrahydrofuran

met hyl - ter ~JimetiyldH-Pyiagp: '3’ g @W&O 974- " di oxane; acetate
esters suclz (aSﬂdBi‘b.hsyj dﬁlﬁ:@hﬁtﬂ{ poidayl-13tphedet, propyl acetate and
butyl 20 acetat.e; %éotl c solvents such as N, N-di net hyl f or mam de,

N, N- di met h?F%é@fﬁ’rﬁr Nmet hyl pyrrol i done and di et hyl sul f oxi de; and
hal ogen- bas@bsgol vent such as di chl oronet hane, chl or of or m and
1, 2-di Ioroetha can b

sol vent? can be ) a&ﬂﬁ‘eﬁ?@gomﬂe&# 2& 2 liegs/erR l?velrltlo}l naahnot Emg?]l'uaa%enf for
and a m xt tihea @bmptikiagod coinpoimd oBahgme @GfHR1aRIve (1) to (6) or a salt thereof.

More preferably, the present invention is an anti-Trichophyton unguium agent
comprising a compound of anyone of the above (1) to (6) or a salt thereof.
[0069]

35 The compound of the present invention can take a form of a salt.

Specificically, it can be used in the form of a pharmaceutically acceptable salt derived



The tenperature of the diazotization reaction, when either nitrite or
nitrite ester is used, is preferably -50C to 50C, and nore preferably
-30C to 10C. Even nore preferably, it is between -10C and 5C. [0103]
30The di azoti zation reaction often conpletes in 5 mnutes to 12
hours, and normally in 3 hours or |esS, %rthough the tinme varies
dependlng on the substrate and reaction conditions. [0104]

The concentration of the substrate in the diazotization reaction
liquid is fom asperganiuradan oesie eld asgibasan “Bammacewicatly ageeptblosalt”

mMto 10 Mg %hﬁfl&&aﬂldlwn i bR aft, t ey 1ef s1 MMp&Ged M a. de%@rlbed a
[ 0105] For "the reduction from the diazonium co ound (Vi

the hydr azPhemeeeiticatly \ascqpigble §?Iéh%6ﬁ‘émé]h‘l’%?li1%36ﬁ"‘m&ah eienges, %@r écﬁnd

sulfite, bbfwhid (1@73;\&& defdilt hR@ﬁﬂeﬁﬁltﬁ{vet adlwfaa@rﬁbnma% RIVING Gdfgdee acid
used (Organlc Synt h eS|s CoIIe Vol une 342 445, J.. O

g.
Chem , ¥ol $al51 Suﬁlb a9 4hygigechla S\‘/@ai%ﬂl@%tgﬁzlﬁ’dr Qbydromdlde and
US2007/ Oloﬁﬁ%ha‘e& o‘B@im%ﬁbox@%ﬁe su¢R! as %Zetaﬂép tﬁﬁﬁoﬁﬁ@etat&gzﬂiate citrate,
Preferred Is process Ig?tﬁ tannous é{‘] orid Dg{ hi oni.te r
sulfite |s°ﬁ%lét8 SYcSMaET erfafee Fotﬂ Fak% F‘BWt%é’i‘P Saf:eaﬂli‘fil"ea&e zoate,
foll ovv: Ing hftend%tazaﬁd Ztliade; 1@rg&&9tsl1ﬁﬁr_.ncﬂikﬁﬁ $aldts %ﬂchhﬁytmetha’ue%hl_fm@t@
general ly upsta i azqni.um c ou it is possible to.synthesize
yar asi ne BERTGHIPOECC oo R ey oSl - RURIGH Rate. 7
reagentQi nniﬁiﬁha'lamﬁifmté iagdi impbior lsylfaﬁtdu': ngnd hadti amaid zétli <afts such as
reaction liguid in ut.ion of a d 0107] 1
hrount of etatethd sl Ptk By Chorup P yReer PR sy, bty 87 M geia
nore pref endditiyn Isatte ibCludeud \saltewits an tilwrgaspeatd tsach he bypdroespoo dicid

di azoni Um g(H‘BBI%rIII%C Odlggiﬁllt{@%c SAHUS@{(:PS#;EOI’?% tl(;lea ng[jé?h{ Qﬂ oré%gé 8.91

may be the sane ast e’sol vent 1azot|z ion re
and t he sobwalings ozalidbecidduritiasicide cesbaneyylfdne acide pstolueaesulfogic acid and

preferably the a%?(g\ﬁ "i\ﬁo E@re%ﬁedj gm#)ikst l.ﬁieaﬁogilg%ftﬂnh}td? 1588 acid,

[0109] erat u reduction reaction
varies dephyrttph@nuﬁamldesuli)@@ a@fd ardemetbangsigniageidt , it is preferably
-50C to 12% ]'ind nore preferably -10C 25 to 70C. Even nore

pref erabl y, is between -10C and 30C. [0110] The hydrazi ne
derivative (V) orAa bage t addiiprosale aparbebs yprepasizdéa sitemduriag c dirpolival

(I'11'b) not 1s\61a%of1}ljbﬁnﬁ'c§’t 10 YIRRY Bgrngé)ﬁ@i) of t-ﬁe?res'eﬁt’ 1nrvgl?tld?1y9}l; ?ga'cﬂﬁg a

derivative a sa her eof can be obtai ned by reacting
compoutl ( wqumq wdaoe@ PhgRAEeZsisosi goupyentdsining rﬁ@l@tyemtba wt@weﬂwase
in the preprRaRcOliticalseReHiMle Jaky it alkali®d Wittal salts such as lithium salt,

sodium salt and potassium salt; alkaline earth metal salts such as calcium salt and
magnesium salt; aluminum salt and ammonium salt; also organic base salts such as
methylamine salt, dimethylamine salt, ethylamine salt, diethylamine salt,

25  trimethylamine salt, triethylamine salt, tetramethylammonium salt,
tetraethylammonium salt, pyridine salt, picoline salt, ethanolamine salt,
diethanolamine salt, triethanolamine salt, trishydroxymethylaminomethane salt,
piperidine  salt, piperazine salt, dicyclohexylamine salt and N,N-
dibenzylethylenediamine salt; and basic amino acid salts such as arginine salt, lysine

30  salt and omnithine salt, but not limited to these. Preferred examples of the base
addition salts include addition salts with sodium, potassium, calcium, ethanolamine
and trishydroxymethylamino methane. More preferred examples include addition
salts with sodium, potassium and trishydroxymethylamino methane.
[0071]

35 Furthermore, the present invention compound can be used in the form of

solvate. As used herein, the term “solvate” refers to various stoichiometric



[0111] The phenyl pyrazol derivative (VI) can al so be

synt hesi zed i n an anal ogous manner by reacting the conmpound (Tub)
with a suitable pyrazol in the presence or 35absence of a suitable
catalyst. [0112] - 31 - When héﬁrazine bound with a
protecting group P is used, any group cah De used as long as it is
inert in the steps other than deprotection, and as Pc for exanple, an
al kyl oxycar bonyl group such as net hoxy carbon | grou el hox

carbonyl grcemplexes fomsgh byy? slptsoldy orBPRIN, ofy E‘hﬁ I%xﬁpr@&?;oGﬁX/Pf the

group, Or afedf InveitiHPoSASMt @%r&ﬁ?'aﬂ@'aowlveﬁf oqmeas@@belaemla B RYUBS the
or a sulfonyl group such as p-toluene s

met hanesul PEHERL @V@uwndaﬁfefﬁélw PINe W LiB ﬁ%ﬁnqt R P’éghet Biofagical actpaty

a preferablog tRE QbRES lahd 1grlfhﬁﬁmafce\§ﬁ5aﬂ¥'}’ac@@15tﬁl§ley | E s @Ansuit@ble solvents
ment i oned 113] V\hen

of t ound i s ha
reacti o cé?fglﬁ@ Wé‘ieFur%%F Ba‘?oi %gﬁlS?%lﬁ ceb Ocph’letnﬁeg?g?"gcﬂég acetate and
téhescri bedI bt A ddafate ngtﬂg{i gigm‘séal:)to thes@p. I&8ﬁﬁ‘e&&%ﬂﬁmpﬂﬁodf tlhe %gant for the
em, vol. . : em, vol. :
pp. 5164- 5f91§,"ﬁe28@§ge LS ‘%‘%‘F’%?Wi %8%8%% (111) is boronic acid,
the reacti ¢gpo72an be carried out in accordance mnth the process
descri bed in Bioorg. Md. tt., vol 8-44 008.
150 0114] ‘e camBae f onlhthins Pisterb iRt A gy e ityred
with P1l0or owlryaaolpatmeaﬂally’l atdvediapotoea rpblitlyoknaven pregtioet ablayp]flarmaca@ical

| ent d pref bly 1t
ca Va0t AT Sp L8 SOE, b BN BB, M7 RSBl o o
reaction vaablets(mi:hphﬂgihumr-matbdhmb&ltmd famecoated taliet)y pawddrpgranule, capsule

T LT L S SR g o

sul f ol ane, liatetronpouliite cantdept,gpitdnispirit] suspetsinay amt,eﬁdnld@lloneh’@@dgmaﬂy

hal gohS badehered pafiUBRAYED NS NGl S5l YR ShIARE lacE ogent.
1,1, 2, 2-te®@8A! or oet hane and 1,1, 1-trichl or oet hane can be rrentl oned
but not limted tag v@%;ﬁx ﬁ{eﬁ%&lggﬁalga egfa%lé b¥rief Wihes eaoby QRES t6AMe

be m xed and used. urd, it ispossible to
cause a r eateratiion of HerphaisperytigalqypRasaion Q’ﬁthﬁ BreSPRIfBYqNEiQNy Yrstoug organic

reaction by Gapd, g’aﬁ’i@ Oittie ShiGadeN-RimRsHy | fsea rh%n& QRaterial for pharmaceutlcal
NmethyIByrrolld propionitrile or dinethyl sulfoxide, or , with

sol vene0~ 3orepaugions can be mepHopgbineliding, dor e}qaﬁlpé% SREPEHLS Labyicantsy blafiers

copper and dmﬁtbgﬂtdﬂmorasoﬁatpﬁhuﬁdc@u@éal ?F@aﬁdﬁbﬁ@%ﬂls@lv%ﬁﬁuéﬁlu&'hzﬁi@ra%e@tfs
copper or palladiumto which a suitab

g)(u% and is coorgl nat ed can
used. At t[HBIPepfiRg agents, ISQUPTIFIBE aPNtsy ng agshisc SHEERSs gt 49 il%ld
di azabi CyC?ﬂh&ma%eatlmtpamratian Clinagcldii 61, cdda[thre4 sQdtuas ecdinesy p;yesetrdatne:s
and N, N- 35dij rrea@}%{[l am. nopyri di ne; or .an.i nor nlc base such

pot assi um @BHExI E,X?O&%fa DEIYVE?‘F?‘EE@M a5EbsRts Wetﬁlﬂ’gaasggiiﬁn?a@aﬁ%ﬁﬂ%‘ideas

cesi unpsar heeatgyand pot assi um phosphate are - 32 - used. Pyridine,
pot assi um i@@ﬂ nat e, cesium carbonate and pot assi um phosphate are
nore prefe [0117] As a suitable Iigand,

tributyl phosphl neAstthbpé)ﬁ[p(éxﬁhd@phkﬂﬂplepﬁcmsb,gm«ibmgar D-mannitol, starch,
NN—dlrrethyI ci.ne nm_no .c hx
derivative’ 81 Yﬁ/‘é}’ 8%4%%?%@??88 an%)flg llﬁ;ﬁygmgcsz |S1 1’c1c (]éi) %g@{i@%l B%rl(]i”%ﬁne
can be menfjo@igd, but not limted to these. N, N-d| met hyl gl yci ne,
1, 2- di g1 nocycl oh hydr, q er 1;0
10Addi ? ﬁ]on of a s%‘a%ﬂ amlill? %&t g‘%r e\%aa%@’e g{regg{;) ?{ll%n%%]lghlg IStae% aﬁ%iyc]a?%l%’
talc and colloidal silica can be mentioned.
[0076]
As the binder, for example, crystals cellulose, white sugar, D-mannitol,
dextrin, hydroxypropylcellulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone,
35  starch, sucrose, gelatin, methylcellulose and carboxymethylcellulose sodium can be

mentioned.



produce a favorable reaction result. [0119] When X of the
conpound (Tub) is boronic acid, infusion of air or oxygen into a
reaction system suitably may hel p produce a favorable reaction
result. 15[0120] Wil e the tenperature of the above reaction
vari es depending on the type of the subdirate and catal yst and the
presence or absence of catalyst, 10C to 200C is preferable, and 20C
to 150C is nore preferable. At this tine, irradiation of m crowaves
may accel ef@@%]the reaction. 20[0121] The reacti on often
conpletes in 15 ut rs n s

al t hough the trnghSaﬁﬁish H%Q%ERH gﬁ t aR@I pe o d{héﬁgx%g%ra émgﬁ
cat al yst aﬁ@rbpﬁﬁnﬁﬁhébémlese)rca&b@éncféownn@lmpyqum@o1@2}un25wb¢mq’rbyl
Concentrat%@Hm&ﬁdQDﬁyé%Q§ﬁbﬁﬁ%dhﬂo&h%n%%@ﬁ&kﬁﬂa!5 not particularly
limted, the reaction is ustually carried out at a concentration of 1
mMto neat [¥8lvent free). It is preferably 10 nMto 10 M [0123] For
the deprotection A@%&l&m&r%ta@x@ma ot IWer, taledhM), ﬂbpfleﬁ@'g‘lyc%@

thereof, a suitable process mm oned in accordanc

used ref er PAKEPEPh segegs0il appm@iﬁr%h‘@@hﬁm%m@tgaﬁﬁc Synt hesi s

(5th), 199fgo7dphn Weley & Sons.. Specificically, when P' is a

tert-but oxycarbon I rou se of an Pcrd such as hﬁdrochlorrc aci

or trifluoroaceti Pdsq%bﬁrleserggareorﬁx & Polrehylene,glytaln pEPRyfene

ani sol g0 or giykbRam- ﬁl@hl(ﬁthRYbéﬁQirlp Hehashts € ethahaly Ofriaménd egethtne, 35h&12stddol,

The resultrqg Ily?Irazrne derrv trve V% or a,sal.t the%e%%wgan

synt hesi ze Hdlyanolanye, S earhanal pi GitiE oY Seeiim can b8 MaRdAnedh

equi val ent [a0gef eof ; a phenylpyrazol derivative (V) forning a pyrazo

ring. Here, "chem,cal  equiyval refers.to a co ound | t he one

i oh & car bondF - PEUSIEnRE o0l with SaTRTR A PN

can easil ysﬂaaryﬁanenmlemmmtsodmnké:iumbsrqirfaler,plabwlaammopmpmcstacﬂg lemthm

the 5 actjon ste .. fo rin ]

arount ot PSRBTl belbhoRioRt Aicad oY, shiPEST monsstsarafdme

reaction i bygopliidic abhgromotesul2s, énrmmaipdmt;mlmdylnnicdlqir pblewaiy[gyn‘ohtlmﬁ

equi val ent ot : ou 012 i
ar%&ﬁn{)ﬁglggﬁlo% dilﬁfhng ngthgr}é)ell ljogg ﬁgdrg}ﬁylpﬁ%lngh{ll%se,

t he sol vent suUl *he reactron Varres epend

substrat e hydfoxesiylicsHulvesaind hshexypabpydémludoss s bamentiomeinol |

et hanol , ngkﬁquethanol, et hoxyet hanol , 1-propanol, 2-propanol,

1- but aol , but aol , 2-nmet hyl - 2- propanol | ycerol and

1, 3- prédpanedi ol ; A8 Herisplasiingsagenb fese e, gduapisetPrpprosohespedium chloride,
drrsopropy%l}énegmqun&gh&@gquqﬁaﬁﬁﬂﬂdnethyI-tert butyl ether,

di phenyl 1, 4-di oxane, diethylene glycol dinethyl ether,
1,2-dineth8¥§3ihane and 1, 2-di et hoxyet hane; acetate esters such as
nethyl acetate, efliyle @&f?érﬁfﬁf}a ehf, Q@b’éxa%ﬁﬁé %ﬁfe@@@lu%ﬁé’bf BISRbRALE; acetate,

aprotic solvents such as N met hyl f or mem de,

N, N- di met hWh%‘&t%ﬁﬁqj@traﬁ-%tbﬁﬂ%%oﬂ@ﬂrdone di met hyl sul f oxi de,
acetonggrrpmggpd propronrtrrle and hal ogen- based sol vents such as 20
di chl or onet hane hl or of 2- di chl or oet

1,1, 2, 2-tetrachl ordEEH2A I%Hq%gert forexapp| %ﬁﬂear)a@ {avhakeandr mentioned.
nentroned [dogy)not limted to these. Further a plurality of these

sol vents can be d and used ref ed .t hat net hanol
et hanol, 2- pr opg‘}r\ﬁ)ﬁhe RICHRTHALNS, Iﬁ??x%frﬂ’i Ow%nar%ﬁﬁﬁrssr sHRabtRgol,

be used. [BdnZ7] al&tbgnpheieethiy dilaghole créﬁymaédme adill) and doeistdl Adid acdn’ ©€
forn1|§bthe reaction, a
mentioned.
[0085]
As the antioxidants, for example, sulfite, ascorbic acid and o~tocopheryl can
be mentioned.
[0086]
35 The present invention is preferably an agent for topical use, and any dosage

form used for topical pharmaceutical compositions can be employed without any



catal yti c anmount or one equivalent or nore of a suitable acid can be
added. [0128] Exanpl es of the suitable acid include

hydrochl oric acid, hydrobrom c acid, sulfuric acid, nitric acid,
acetic acid, trifluoroacetic acid and phosphoric acid. 30Preferred
exanpl es include hydrochloric acid and £9i 71 uoroacetic aci d. [0129]
While the tenperature of the reaction varies depending on the type of
the substrate, it [s_p(efe[ablg 10C to 200C, and nore preferably 40C
to 120C. [ pBoplashindaiiere indpndiast WHoRoHpIEanss PPyties ainfnerts patshp 4pint,
hours, and sRABLA Yadeit, LEmIRWS @hinsi@Sally2iERRYED Oﬁﬂ&%nﬁéé‘ﬁﬁcéﬂab{/@ﬁration,
depending on the type of the substrate. - 34 - gﬁ&31] i | e

t he concentiqsid, 6Feapt, aprsokasspaihlacqier agsat. r Barticpisply prefegted are nail lacquer

particul ar lyedt! Rrib8AiquiNréMAHak P andshéifk@l |y carried out at the
concentration of 0.1 mMMto 1 M It is preferably 10 mMMto 1 M _
5[ 0132] 5 [0087]The resul ti ng phenyl pyrazol derivative (VI) can | ead

to the conpound (irhe @dpitd@nArfRALAageh BRttiRA JTYhElBREGItaEYdIdn dah contain
necessary, of the protecting group.. For the deprotection reaction, a
suitabl e praawgglppﬂelg%eemmg uged Fort Berpacrits n%awmltwg’édﬁf@fletﬁwﬁ@ve
to Geen, Eiboﬁmpﬁi'tlw\p}\% 16 Qiffat iofl tEk gRedcat Dwehtiesi sSudht BympdiR98; intbide, for
Weley 10 & Sonlls. en E is a meth‘yl lglrogrp hor on % L brom _det
al uni ni um ERIBPIeqbYBRCRAns SREh a5 vaselpe; eid, nyeronstaing iaxy, SRigtsa s &
hyld ][ Oge?at lj@oba adpepér@mﬁag wale éﬂiaideﬁn, afethyltuitna tE’ ajga tal_tjél- i@taﬂe,nteifglycerifles
sul fonyl gro odi ydr.oxl de .or . pot assj um roxide is preferahly
daed. | 01335k BTSRRIV HIE it APbAE SRR an e ol S p EUaaRTeY
to the comimtndicids) siwh thestgarizsecid and eslticoncithy atcoholymeundhy -asis&hanol and
organi ¢ chem cal reactiqgn.to aone or th of th nzenea. Kin i .
charn or o HeEhendf P EereR SO o 5 Heb aph o AR Sick, Mk, dnigyic
a person skitfheahts,n doeniar tsulfastams, keatwhizd geirfaftaotsganinphotedni surfyctents,
be applied. i i rifi ion, i dat } r j o] .
al coholllst opgﬂ&én%é%%&héﬁc%gﬁggcgﬁ oxgﬁa tg:fg%ﬁ)g{ﬂ’ a?g&g{‘)ﬁgp?{’i (‘)l?it%wdet
acyl ati on @ebswherbamntivkidantsopigmeotspodpdwidarsi ng an ami no group. [0134]
Furtherrmrgoogtsiie conpound (1) of the present invention can be

., a

synt hesi ze shown in Schene 2, using 2-nitroaniline derivative
(Inc) or nitrobenZbadopictl pharmasewtval comgysitiew iof ghtairegah imyenton can be
boroni ¢_ac @atifpRAFIorkiRRe chbRpSERRIRitR thdcomSRMBT TS fMAET0@F 8
or a sui tagpeggéépg%ecﬁlnéwg ooup; ?(CfeBr esentls a h%ol olgigr’r]l or a sui tzfg(lg):
bor oni 80aci(d) wraseprdaneswivh tharesyeptianahmgthodoci at ed i on of the acid
used in theyggeqction. [Chemi cal formula 5] - 35 - Schene 2

The content of compound (I) or (II) in the pharmaceutical preparation of the
present invention is approximately 0.01 to 100 wt % based on the total pharmaceutical
preparation.

25 [0090]

While the dosage amount varies depending on the subject of administration,
administration route, disease, etc., when administered, for example, to adults as a
topical anti-fungal agent for tinea the active ingredient compound (1) or (II) can be
administered in the amount of 0.5-15% as single or divided daily doses. Or, the

30  active ingredient can be administered once per 2 to 7 days.
[0091]

It is preferred that the administration be made on a daily basis. In
particular, since the present invention has a high permeability for tinea unguium, it is
possible to remarkably transfer the active ingredient into nails, compared with

35 conventional topical agents, whereby it is possible to treat tinea unguium only by the

topical agent without taking oral antifungal agents for a long term. Although



ReR5 (1) [0135] The di azotization of 2-nitroaniline
derivative (lllc), the reduction of the resulting diazoni um conpound,
and the cyclization reaction of the pyrazol ring can be 5synthesized
in accordance with the aforenentioned preparation processes from
(I11a) to (V) and from (V) to (VI). [01%6]- The reaction from
the nitrobenzene derivative (111d) to 2-nitrophenyl pyrazol derivative
(MI'l') can be carried out in accordance with the aforenentioned
prepar at i oiechoreped ek ranteetinn re BEBYus eonCyINy abewt tiea Usguiway, sheldregutrengs
accor dance W i R ok ) M) | :

Pp654- 660, a,ig%tf?i.nh%gi’w q’% ﬂ?\?&ﬁ(%:d;?gtaﬁgm}]lgtg%? e rc?rlna}_{? furlgs ! agent for
2- ni t r ophefiiep 9f hediresgat inygrtiqrefor vne tg twe weeksasiteidhe eenditign sibsides. The

derivative t&ﬂiégl ’anﬁ—fﬁﬁéa@|a)o95ﬁtcfop¥ﬂ699?ﬂﬁ?r9§%nf ﬁ@&&id%ie%@?&%ﬁﬂe%ffects
15a nmetal or reduction by netal hydride in the presence of an acid,

or the PikéBuhmpangised in reference to Experinent Chenical Lectures
Version 4, pp.159 to 266,. [0138] - 36 - pressure is froml to 80
at nospheri and preferably 1 to 5 atnospheric pressures.

C_pressures
[ 0139] mhiﬁggﬁﬁgs§afagﬂingﬁgN§@95'for t he above-mentioned reaction

varies 5 depmnging on the substrate and reaction conditions, alcohols
such as nethanol, et hanI%I , et ho%%et hanol ,
ngalt

|, ethoxyethanol, 1-propanol,

2- propanol , 1- but &RARH- 25 rralez?wwggmngpﬁnagarhﬁaogﬁﬁmn activity is
et her h lpgs eglowopmmea. sm@mdgﬁicﬂ:, %iﬂ&ﬁl thet%t@ﬁpmﬂ'u: 610:1fheomses%rﬁt fﬂlﬁéﬁition has a
t et rahydr of ur an,. .nmet - t.- but t her, di phe et her i et hyl ene
L yeal di mittRanE rarpott iy gl 55 BER pRBURINL o tobEca) offcd etiERRAL agent
met hyl acetusdfel toainey inggiematvichpusedyd badifialletoltaisnbwipydvidart at e;
N,N—dinethﬁhkginanide, N, N- di met hyl acet am do, Nnet hyl pyrrolidone,
di et hyl s i de, glycerol, 1,3-propanediol, 1,2- dinethoxyethane,
1, 2- di et hoxyet han€hereby,alrugiitcacidnsc heg-td disordas and rrideoetéatfs byl prolodged
limted-.to these., .Further., a plurali of these solvent.s can be i xe
o ol RSy T rétnB o™ i, SandeBS ford S eBlidndd Sitab i
1, 2- di net haegenty, tambe atdféd, 40§ treatment of elderly people and patients with diabetes who

suffer from tinea unguium or the like and often take a number of medicines is now

possible.

20  EMBODIMENT TO CARRY OUT THE INVENTION
[0094]
Formula (I) and formula (II) of the present invention or a salt thereof can be
obtained, for example, by the process shown by the following reaction formula or a
similar process. The preparation process is shown in the scheme below, in which
25  each description of the compound has the same meaning as stated above. Further, the
definitions of formula (II} are the same as those of formula (I) except for a part of the
definitions of the substituents, and formula (II} can be prepared in an analogous
manner to formula (I), so that an explanation will be given using formula (1) in this
section.
30 [0095] ,
2-(1H-pyrazol-1-yl)phenol derivative represented by general formula (I) can
be synthesized using the process shown in Scheme 1. In Scheme 1, P and P’
represent hydrogen or a suitable protecting group; X represents halogen or a suitable
boronic acid group; and Y represents a dissociated ion of the acid used in the reaction.
35  As used herein, “suitable boronic acid” refers to a boronic acid or a boronic acid ester.

[Chemical formula 4]



As the catalyst used in the catalytic hydrogenation reduction
reaction, netals such as palladium platinum rhodium and nickel and
conpl exes thereof; the conpounds adsorbed to activated carbon thereof
or a salt thereof are used. Preferred exanples i ncl ude pal | adi um
carbon and Raney Nickel. 20[0141] 28 \While the tenperature of the
catal ytic hydrogenation reduction reaction varies depending on the
type of the substrate and catalyst, OC to 100C is preferable, and 10C
to 50C is nore referable [ 0142] 25The catal ytic hydrogenation

reduction react?d bften conpletes in 15 mnutes to 24 hours, and
normal ly in 12Rhour or less, while the tine varies depending on the
type of the Bﬂﬁimﬁﬁﬁﬁmn, o3P Wil e the concentration of

t he substrat et he Catledyt i RL]Mg;lrogenathp 30reduct|on reaction |s
not particulaﬂﬁ¥ linmitedr the regcti b i Sysdal |y (T | @@waut aﬁwa&
concentration of 0.1 nMto 1 M DFeferabl § *t §-460 R
[ 0144] R IRN QTR 1§|sﬁys’% as a reducin nt, used &S
i nclude iron,, and- zj afffet" i g necessary tg,add an a ac

together. As the acid, h drochlorlc acid, 35
aci d, trlfluoﬂBchtlc actd and phosphorlc 1d can be used, and
hydrochlorlc aci d i s~ureferable _{urt her~these acids can al so be
used as a solvent at - ime. [0145] The anmpunt
of nmetal used in the reaction 1s preferably 1 to 100 equival ents and
nor e preferabl¥ 3 to 15 equivalents with respect to conmpound (VII1).
5[ 0146] Wil e the solvent suitable for the reaction varies

dependi ng on the $H@§Ji"do%§£fo&%tdiﬂlﬁgtal oyireame i itise (watoera saftQBéresf from
aci d, aIcoEg}s such.as t hano than hox et hanol

et hoxyet hargPY TP va V%F%Iaiﬂtﬁ Sl oG diszonip shppowHIya) can
met hy1- 2- pbepéedified @it higr abageshcsolvitantis @tﬁbhsﬁsled]rﬂkhyin @rpari¢ Synthesis

dllsopropyl t her 0 te r ahy a ip e ng

Gl yool o moRsrs: ol at.n P A Shar: kP SR, Mapcoy, Bh 32 se8 Hope
acetate, eﬂh@QO@h@%&%&éanﬂlﬁﬁ%BZ&Mbtate and butyl acetate,

N, N-di net h @#@inanide, N, N- di net hyl acet am do, N-nethyl pyrrolidone,

di mret hyl s i de, glycerol, 1, 3-propanediol, 1,2-dinethoxyethane
and 1, 2- diethoxyeThan@aanabmnnemﬁkmnemttbubmnbd dutmusieg a oitrheswich as
Furthe f e € &£%q¥< ng. u I
preferﬁed Pﬁ g&ﬁ&db%% ré%?@ﬁgéﬁghgaggﬁ?gﬂgggd ﬁﬁb@’%¥1§§%”3H%Fh§
and a m xt mts)sg]‘sutfnns @cigly or aswittite [e@tea Bich as ethyl nitriteprip¢aanyl Hatrite, isobutyl
t enper at ur t ct % epy t y

substr at o Sl onaripghalitfle: Rt BgPCE EEQ R0, G PR g g niuiee
pr ef er abl y P¢faredexygges 1npb1114g])d1um nitrite an nitrite esters such as isoamyl nitrite and

tert-butyl nitrite.
15 [0098]

furic acid, acetic

When a protecting group is used, any group can be used as long as it is inert
in the steps other than deprotection, and as P and P' for example, an alkyl group such
as methyl group, isopropyl group, allyl group, tert-butyl group, methoxymethyl group,
methylthiomethyl group, benzyl group and 9-anthrylmethyl group; an acyl group such

20  as pivaloyl group and benzoyl group; or a sulfonyl group such as p-toluene sulfonyl
group and methanesulfonyl group can be used, but not limited to these. Preferred
protecting groups include methyl group, p-toluene sulfonyl group and
methanesulfonyl group.

[0099]

25 The amount of the reagent used in the diazotization reaction is preferably 1

to 10 equivalents, and more preferably 1 to 3 equivalents with respect to 2-hydroxy

aniline derivative (Illa).



The reaction often conpletes in 1 hour to 24 hours, and normally in
12 hours or less, although the tine varies depending on the type of
the substrate and conditions. 25[0149] Wil e the
concentration of the substrate in the reaction is not particularly
limted, the reaction is usually carrietf out at a concentration of
0.1 mMto 1 M It is preferably 1 nMto 100 M [0150] 30In the case
of reduction reaction using a netal hydride, as a reagent, |ithium
bor ohydri dé01®ddi um bor ohydri de, potassi um borohydride, zinc

borohydride, l|ithypgmd éﬂﬁghﬂéﬁloﬁeﬁ %'f‘ﬁoﬁ%loﬂ' 1'e§<9p}1'1t Wlﬁhq{ﬂrﬂé WL A i A

are used, and it i's preferably [ithi um borohydridé or sodi um
bor ohydr i dénd Ap ogaaic salvamt migedwithevpier ipfany tatim doiscxamnde.irarthanglctkanol,

chl ori de( h)pr@ﬁaﬂolf'e hddee By d helpnurofbeae aacicﬁv%ﬁf%ﬁlréﬁ%ﬂ t.1,4- dloxane
35[ 0151 38 - equival ents, and nore preferab V& to 5 equiyval ents
il

with re peétm%tbylé@ﬁﬁ@uﬁaal(ld/ﬂmthyl[sehfeal}ie can be usgfy; |Farthge agdprghitytof these

sui tabl e f @lvkhte chieBs hiidl MAIised. qr%@f%ﬂ@ﬁ @Qarﬁfﬂe& Me:1EdePeatef, atiRer-methanol
substrate and redugi ng agent, ei her - b 54(3 ents _such as diethy
Rt

ether, 5 dPVSWEF apgie weiskmethanol-asryigrasid mikturgi JHEthsy, 18t ¢ider to asstre the

1, 4 di oxangeluBilgy by tengiltley@e@ivadi eyl isef ﬂ@)etrat@ @rcﬁuor@h&%y@hin@n@ acid
and 1, 2- di et hoxyet hane; andgs qﬁhols such as nethanol et hano

ot hoxyet hahdle TEAHBRyWERERARE St GASHLFeaBOR o pord out Bifnte, acidic

2- but angl amtmoﬁretptwthe dcidriopanged, Q@ﬂrd@ﬁloﬁémk:i@ﬂi?dir,obhnﬁlcr&@id bl fdricedtid,
to these. rther ts,can be, m x

{oeinese. Ether AcpLutal it SlaLBes P oy SRS ean 2% MXEd fonea
nmet hanol aRecfeiret Rydraples gholadd helirvehloyik wid)edcetif GthBhnd trifluoroMeitikeacid.

h f th d h f th
subst r at o SHARGo s REAL SR E: RSP SIS SRTIRE,  Lha more
preferably[6IXAC to 80C. 15[ 0154] The reaction often conpletes
D Lo finutes Lo B aioiaRoANgh 1R, Ykl DS 1OLsdSfonls! ARHY

the tine varies depending he  substr
condi t i ons meflguhbhlettROvH meélmcryethamic ethbmaiﬂnamnl df pmpalcdub@mpan@l il foutdune],

ut at 8 conudineP o BB o HRhER: chHEpRERC 0B Pl il B
nmM [ 0156] diisopropyl etherhetrabydtofimy, zmaryﬂmph@rryquﬂwaémhemémthm vk 1,4-
(129 21 S RS A0 g it
( Kokai 20 patesittempspticsalvents jsh apiy, Nedigedoiforpamiig) N,N-dimeth ﬁéetamlde N-
reaction f pRmdh@foHa mﬁ%ﬂ%lfok}de‘:aﬁl@%a@@g&'lﬁlgecp%h‘e'ﬂt such _as

accordance w t'h the processes discl osed in Japanese Lal d-open (Kokai )

Patent 30 Fbwblqr@af:ﬁhanﬁ Nblormmgndéaﬁsdlsh@mth@séﬁébé upgg. dFaﬁb% f RBKaity
Pat ent Publbf gk Qp1vbigs d‘ﬁ‘ ibelhiR824A: uskl. 15&]3ferably, it isT ARl AnesbP afd a

the diazoniumsalt can he carried out by heating in water or a
sol vent coPtXr MFthanokdicindétherhe aci di c conditi ons.

25 [0102]

The temperature of the diazotization reaction, when either nitrite or nitrite
ester is used, is preferably -50°C to 50°C, and more preferably -30°C to 10°C. Even
more preferably, it is between -10°C and 5°C.

[0103]

30 The diazotization reaction often completes in 5 minutes to 12 hours, and
normally in 3 hours or less, although the time varies depending on the substrate and
reaction conditions.

[0104]

The concentration of the substrate in the diazotization reaction liquid is not

35  particularly limited, but can be in the range of 0.1 mM to 10 M. Preferably, it is in
the range of 1 mM to 1 M. |



35[0159] While the solvent suitable for the reaction varies dependi ng
on the substrate - 39 - and reaction conditions, water, acetic acid,
trifluoroacetic acid, alcohols such as nethanol, ethanol,

nmet hoxyet hanol , et hoxyet hanol, glycerol, 1, 3-propanediol, 1-

propanol , 2-propanol, 1-butanol, 2-bura%%l‘and 2- met hyl - 2- pr opanol ;

et her - based sol vents such as tetrahydrofuran, diethylene glycol

di net hyl ether, 1,2- 5 dinethoxyethane, 1, 2-diethoxyethane and

1, 4- di oxandé91Qdd aprotic solvents such as N, N-di net hyl f or mani de,

N, N- di met hyl acet ag,deye 'ﬁ% 1124 'd%eﬁl aﬂ@oﬁ m&mag%ft%'rg@r%&

be nenti oned, but not l?lmte t hese. Furt | ura hese

sol vents caripive Wédstaﬁwllﬁs?éh)rldletoﬂash}@#@f’ éhﬁffé@f ﬁ‘hlﬁie Wisulfite S§]l§=| diflyiprpite
acid, hydr 3? mﬁ@{er&# ?]?dr ghm[er chi be %E?E@%hﬁc%@h%esﬁ@lle@h@& '\d)lurﬂ@tlhﬁ? gh2-

ethanol t hese use

he
t enper aﬁuré &f Jt Hargr daam-orivol-a il e PRSI nljJ W]F?@OPY/B@W tH§6857~890
substrate gubopondossddNs. paﬁcchanZ%Q V. p@iz%fﬁm@ 859, a3 0R0PrbfRrrb8AE a

is nmore preferable. 15[0161] he reactjon often conpletes in
10 m nut es PERsesinhich stanpeishiaride) 91"1?1Hmi°201h%ﬂiﬁted$ Uiedss, alt hough the
time vari S\zgﬁmendl ng on the type of the substrate and condl tions.
[0162] 20Wil e the concentration of thg substrate ﬁ?ﬁt e reacdtlon i S
not particul arly [PfiTedRctiqn, &eacaR «Gagn Of scaylerd quf folpiing thy (diggotigation
concentpat irgietioh. OFtfat Al Wigholit Moldting $ geﬁﬁﬁlﬂii @hbtﬂblk diMohtunl @Bmpdind, it is
[0163] Now the eval uat n pr ocess .W | |

Measur emenPOSEPIEN0; FYIH I?X?]F?an\/élﬁgﬂ?té"ﬁez\?{ &f aaﬁf‘ll% thf‘f)ﬁaf bYcpgding

was conductk&thcliyn Tr&t%efltoﬂd tﬁmnrmtlﬁiﬁﬂlh@ﬂ ofl b addinpahin didzdttuation atattibn digquid
wer e di ssol.ved |p ?e %1 .sul foxide (DMSO) and used. As the test

medi um  RPI 2 6AHURR AT AATHGHORIRERY 0. 165 M 3- nor phol i no pr opane

sul foni c a¢ory7)MOPS) was used. As the test strain, T. nentagrophytes

30 AT 8748 or T...rubru 102:18. was U S
strai ﬁ%ach at a COREBKYLP tll:o dlufm>gﬁ§f'n P#Q% PR LA 136 33{]8 Jn?a%ns and
m xed wi t hnooepwefeddly dr toe\lralaqatuatnmt@m%ramédt thathe (am@apqﬂdat&dmomum
t hat the cogl%ent I’d’itl on of DMSO becomes 1% and cultured at 28C for 3
days (for T He‘rll?agrophytes) or for 4 days (for T. rubrun). Then, 5
tiL of Cel l[0X@&Unting Kit8 (WST8) was added and the absorbances at 450

rima35 and 595 1i fuegVaRAFHESH (S rdREKGE Piitlon RERSEAHR Malnk: ast BE%olvent

wer e incubated at
20  used in the diazotization reaction, and the solvent can be added as necessary, but the

solvent is preferably the same as the one used in the diazotization reaction.
[0109]

While the temperature of the reduction reaction varies depending on the

type of the reducing agent, it is preferably -50°C to 120°C, and more preferably -10°C
25 to 70°C. Even more preferably, it is between -10°C and 30°C.
[0110]

The hydrazine derivative (V) or a salt thercof can be synthesized from the
compound (IIIb) not via the diazonium compound (IVa). That is, the hydrazine
derivative (V) or a salt thereof can be obtained by reacting the compound (IIIb) with a

30 hydrazine or a hydrazine protected with P' in the presence or absence of a suitable
catalyst.
[0111]

The phenylpyrazol derivative (VI) can also be synthesized in an analogous

manner by reacting the compound (IIIb} with a suitable pyrazol in the presence or
35 absence of a suitable catalyst.
[0112]



28C for 5 hours (for T. mentagrophytes) or overnight (for T. rubrum
to color, and - 40 - again the absorbances at 450 nm and 595 nm was
nmeasured, and then cal cul ated the growth inhibition percentages using
the differences fromthe background, and 80% growth inhibition
concentration was regarded as MC (j.1g?ht). [0164] 5(2) Nail
perneability test Compounds for evaluation were each di ssol ved
in a solution of ethyl acetate: propylene glycol (1:1) or_ dinethyl

sul foxi de at a coM@nthydtazine bandovighyp protectingproup Bl used, R group can be
sol utions yas A0dad a6% B ikQY irpﬁler@%fs othdr GRarP G E@ctPh, @nd as P', for example,
| ow- el ti ngpoi nt agarose. After incubation at 238C for 5 days, the
agar oses wah allsbpiysatbenyl arupisyeh ps Bwthoxy carhay! guiedehnsy sudonydrgroup,
the m Xt ur egt-BeoRy REAaH Qf@qp,délﬁﬁpén\é?ﬂlxyUﬁﬁm_ﬁ?ﬂ@%ﬂ%{é‘it hP RSyl ProtSuch as
conmpound in, the solutions were deterim ned using a high performance

li quid &hr BRRIGErEpHY) AR LENZ8 FrP et § SUSpHA 410w SBCIHBE rieltene sulfonyl
anount s of otdip AeMbmaReuNBATICtolR oM BB hdfioned mAMd: lithikdl teUhedee AbQ
penneabi liti es gf t he r.rreﬁs)é_ectl ve q}';}‘%gnts. #%65}] , %ane t he
per meabi | i PIFTRPIAYPREIHOFP B P HRRRTAIbRA (<@ ke grenfienefbscr i bed i n
J. Pharma. [(h3|macol ., vol. 49, pp. 866-872, 1997, the nail
perneability test s gonduct ed usi,n bqvine hgof in the present
vention. 1 0166) VBRAK It ois Hanei i GELR RAEEny B aation e s RIS s
met hod1gles & hbwaddnek ovith [kl profess describebhin Oegapitihdser OWoleBabpdB0DBS0S,

were di sso i a sol ut of e: | ene gl 1;

at a concehi‘&g{'i@rﬁ'g “Bo Vﬁﬁ?’% pp%&%‘ﬁl@%ﬁ)%pgﬂf% §§a§dd’§gqpoﬁﬁ"ﬁé&4'
donor si de5(TRi2005| aWaenai Xe)f the derngornd €111b)i inttoravit clidyulkareantdon €an be
were set, apd they.wer f1 ding at, 37C for 6 day n re.in
the i noubabgret AR urEBra8cd wib e b Mg get ShafusrBy Sre ot et ot
recept or soBuin.43s-4kle28hpl ed fromthe receptor chanber (phosphate
buffer'SpH[J“ﬁa, and the amount of eluted conpounds were determ ned
usi ng ?n gh*performance |iquid chromatography/ mass spectronetry
30appar at us. EXAVPLESNDEIEH]a hydrazine or a Fdrapine pertected vttt B on pwiazbl wred
expl ai ned i i : JFrxanm! ; e I

are nere e&ﬂ;ﬁp %@%Je@%e%\%ﬁ(/ lﬁnfnt ?ﬁﬁelef)"r ggteé F%ﬁé&n@ﬁoﬁg%%oﬁgﬁwnﬂ&§
t enper at ur equivalers i respactfocths compewnd(Itb). about 1C to about 40C. -
41 - [0169;01ﬁézrrpl e 1: 2-(3,5-Di nethyl-1H pyrazol - 1-yl ) phenol a)

1- (2- Met hoxyp ny}ll) -3,5-dimet hyl- 1H pyrazol 3.50 g of 2-nmethoxyphenyl
hydr azZthe hydr ochWiiledbe gpleendisybehle for the reotion variesrdependingon thhgnbstrge

n of acet ¥hd afeeﬁe@a?ommga chepleatt ﬁltchra%W,Wthhﬂfd?ﬁfdﬁﬁdeTQ\l,N-
the reaction m xture was added 150 m of water, neutralized with

sat ur at ed dEeRdlylsacemide. dirmegthdpwirelisansy digpethd subfpuidey splflansy aggtemptrile

150 m of sﬁ&lyﬁ A18iidd: Sothel s QT 8RdfEs bhatheds NRdidkahed Q-‘dﬁﬁetﬁﬂﬁ%@[a@lﬁ%nd
magnesi um sul T,

0
TeSnceo or LARbS i  Bhe IS ameeit GEvlR R oah BRI Dhy.2
(n- hexane: gichroakaieal g ,%2-2stdachtopodth@lethnd. 138 1 dribfilofdeehahk Ich® be daRGiBAEH,
but not limited to these. Further, a plurality of these solvents can be mixed and used.
When the substrate is a liquid, it is possible to cause a reaction without using a solvent.
It is preferred that a reaction be carried out using N,N-dimethylformamide, N-

methylpyrrolidone, propionitrile or dimethyl sulfoxide, or with no solvent.

30 [0116]

In the reaction, in addition to a salt of copper and palladium, a catalytic or
stoichiometric amount or more of copper or palladium to which a suitable ligand is
coordinated can be used. At that time, it is preferred that an organic base such as 1,4-
diazabicyclo[2,2,2]octane, 1,8-diazabicyclo[5,4,0]lundecene, pyridine and N,N-
35  dimethylaminopyridine; or an inorganic base such as potassiumn tert-butoxide, sodium

tert-butoxide or potassium carbonate, cesium carbonate and potassium phosphate are



"H-NWR (CDC13); .5 (ppm) 2.08(3H, s), 2.29(3H, s), 3.78(3H, s),
5.95(1H, s), 6.98- 7.03(2H, m, 7.29-7.32(1H, nm), 7.34-7.39(1H m.
M5 (ESI); mz 203 (M+H) [0170] 15b)

2-(3,5-Di net hyl- 1Hpyrazol - 1-y1) phenol 3.88 g of

1- (2- met hoxyphenyl) - 3, 5-di met hyl- 1H pyr%&o‘r was dissolved in 40 m of
met hyl ene chloride, and 32 mM of 1 Msolution of borontribrom de |n
nmet hyl ene chl ori de was added and stirred at roomtenperature for 1.
hours. TheusashcPyofing th@ﬁsélm\ﬂéfbaﬂ%tédcqsbmlSQIbﬁPat%ﬁnMP@PSluﬁélhOF%}lqt“zé’a’
wth 1IN Soq{dilg?ﬂ.)f%gpél de 20 and extracted with 150 m of ethyl
acetate. The o ganl c layer was dried over anhydrous magnesi um

sul fate, abl’hen the solvent was distilled off under reduced

pressure, and pur ki eg bs&htﬁiblb' Cl@gaﬁl@' Qﬁbmh@mﬁﬁ@t ogiphRfWiphosphine, N-
(hexane: et hyl acetate =3: yreld

titl oun
I1-1- NMR ( tisBiydglycins, %yﬂln@t}g@glgﬂne,s)l 2- %agg%(g:pqd%g?xa{ng, 32 ﬁ? Ilglsﬁ oline
?ﬂ 871296( 9&6&#&1 &) 8- l@a?ox@ﬁ?ﬂn&ﬂf, Yitoliflc adid1ded 72, 204ip¥iding caIMSe(IEéitDo;ned
z

2- (3. 5-Di I,(;?} y% 171 Exaglfesi y%N Alimethy} m%| 1 %)dlammocyclohexane and 8-

2- Ani no- 4- hﬁ;&k@kg@hﬁﬂ@ia@%&@mﬁm of 4-fluoro-2-nitrophenol was
of ethanol, and 120 ng of 10% pal | adi um car bon was

di ssol ved %

added and t(?]l ded under hydr ogen at nosphere at roomtenperature for 1
hour. Mter the iadaitiohl ef aashal anwrsinf idf't waiter ooffolydtingedd Igtycat enayahelp
distilled off, und cfucedt ress re to yield 211 ng of the title
conpound. W%Rﬁza?ﬁ%%%‘) 4.80(2H, s), 6.09-6.14(1H ),

6. 34-6. 37( 11,190, 356. 53- 57(1H m, 8.93(1H, s). M5 (FAB); niz 128

(MtH) - 42 - [01 i e e o .
2-(3, 5-Di net hyl- 1 59?%z°£|fhi9%5’9%1df 1B Sphargaie acid infusiop of a4p of gxygen
2- ami no- 4- iﬂtucarreq:ﬂmen(systwa$ui1ddgmﬂ.li}:lmprodﬁcﬁsaxlfmmb&twdidmrea@t-d, and
a sol u“on \1\/mch 65 ng of sodiumnitrite was dissolved in 0.2 m

of wat er 5 was added dropwi se at 0C, and stirred for 30 m nutes.

Then, a sol ution Whilgtthe bentgatpns Qﬁ‘th@ﬂm@t@m‘@rﬁ&iéeméﬂm%@ww of

in 0.46 m tl%@t&v §%ﬁ1ﬁc&|ta?g§5t aélﬁ?hg é%@ﬁcea&d%egéeo@y\ﬁaﬁﬁ IQ‘% t2BO0°C is

stirred at m nu roomterrperat
hour s. Thepsecfmbm and s2ACs ta [1588C dﬁfmgm@Fefﬁr@Hl?ced\tpﬁlé%ém% n‘raﬁuttlg%of

m of ethapgl,an ? Ec&ieré’tﬁ@ﬁé’lleaé’tﬁﬁlt one were added, followed by
heating at 10 re F hours. To the reaction m xture was added

50 M &% witled] neutrallzed with a saturated solution of sodium

hydrogen carbonat gpe %@tl@%bﬂ@{?%&ﬂpl&iéshn 38 dinukk t@bbﬁbuﬁcﬁﬁcﬁh&mdﬂ&tlﬁrﬁ
the organic | ayer was dried over anhydrous rrag&gséf%ﬁ]m su

sol vent wabouf 8F il¢ssedlthaugh thadime aaﬂ%&eqﬁnég% @'Pﬁu?{ eﬂ*bﬁgate and

silica gel cgalydinhdCiie praabRe@RbYencBohexanet. et hyl acetate = 2:1) to
yield 20. Gin% ﬁ)f the title conmpound. 151H NVR (CDC13); 5 (ppm

2.24(3H, sJOT22133(3H, s), 5.99(1H, s). 6.82-6.90(2H .
6. 95- 6298( 1H, m) . VNBle( hARbncert#tidn bf (thr klibdu@dde’ 3] thexanqmioa i8:not particularly

2- (1H Pyr aﬁmlte:cli: Mle)rgerl]cet‘{g)?llis usually carried out at a concentration of 1 mM to neat (solvent
free). Itis preferably 10 mM to 10 M.
[0123]
For the deprotection reaction from the compound (IVb) to (V) or a salt
30 thereof, a suitable process may be employed in accordance with the P' used referring
to Green, Protective Groups in Organic Synthesis (5th), 1999, John Wieley & Sons..
Specificically, when P' is a tert-butoxycarbonyl group, use of an acid such as
hydrochloric acid or trifluoroacetic acid is preferable. At that time, coexistence of
anisole or thioanisole may help produce a favorable result.
35 [0124]
The resulting hydrazine derivative (V) or a salt thereof can synthesize, by



20 a) 1-(2-Met hoxyphenyl) - 1H- pyrazol 200 ng of

2- met hoxyphenyl hydrazi ne hydrochl oride was dissolved in 5 m of

et hanol, and 189 'al of nal onal dehyde bi sdi net hyl acetal was added and
heated at reflux for 2 hours. To the reaction m xture was added 50 mi
of water, neutralized with a saturated %%]u‘eous sol ution of sodium
carbonate, and extracted with 60 m of 25 ethyl acetate. After the
organic |l ayer was dried over anhydrous magnesi um sul fate, the sol vent
was di sti| Feasting f withdé3-diketene dotree Phamisal ceqpivelent 1thgrepfng @heryipyrazol
title co 1 3 H

=2, 4re) ”pgb'ﬂggat%v%gg\wzl%oﬁg% g)pgrézoﬁ ‘?Hcg‘g 1( é'ﬁeléﬁB%al %‘fl\?a(léﬁ rBfers to a
8. 01(1H d001!ll£2m1ﬁ—ﬁb<e ﬂgoowsm(wm;l a ﬁarr 0 @@m;a)mpm;mwm} an acetal group
2- (1H-Pyrazpy v&;hl?z’l?@@x?@%ll be convertjeallnﬂ:g aQIet(Hé %{obﬁ Iy SPBERRAUAGstHRSIn the
obtained from. 178 ng q fl - et oxypheny pyrazol in an

anal ogodis FeAGHER SXSéelEif‘éFrﬁQPélqgﬁl)PYr%’ FNENVR (CDC13): 5 (ppn) 6. 49( 1H,

d, J=2. 4Hzi@12@]88 6. 92( 1H, rr) 7.08-7.10(1H, m, 7.14-7.18(1H, m,
735737( m,_ 7. 72(1H ? 7.99(1H, d, J=2.4Hz). 43 VB
(ESI): mz 161 (Nﬂlﬁ a[r{g)}_l?g]:) %%p@ng{ .or a chemical equ1valent thereof used in the

2- (15- Hydr oxeteBorigs ﬂerfiHTk/ RVt 200 quivayeht PRRT@bredreferably 1 to 5 equivalents with

5- Hydr oxy- 1- ( 2- et hen 3- rreth 1- 1H pyrazol 555.1 ng of the
title coan‘??%’]ﬁCt\}i%Q’e éj&} om 150 ng of 2- nethoxyphenyl hydrazine
hydr ochd or '[@Ileﬁgand 93 ill of nmet hyl acetoacetate in an anal ogous

t Ex 1H- NVR .11( 3H 76(,3
O e a8 6. a( o, Witk the FRet shirghe R il r{RRAN e dedbhainh op Taq Ridhibee
[017 ?] E) tﬁn(% |51‘eht;¢drn0>cy5ﬂ311m§ ,hyilcohdls pgﬂic}?ﬂ@b ineyhbhpheathhbnol, methoxythahol,
t he e o} ai ne r
1ot hoxy pheFU ey TR BBy 2 BIORR ot hBPo g e 4R e -2 A
| b). 151H plyeeroCBad 3)3-ppappiigl; 2ther-b3ddd so)vents. S6h bkl disthyl ether, diisopropyl

6. 88- _61 %g %@5& q%tml&&ﬂp?%%@ﬁthyﬂfaﬁ@%? ethzf, %?;‘h%ﬁk/l e(?her;J lt,z'—tﬁgga)n'e, ﬁ'@thylene

(FAB);

glycol dimethyl ether, 1,2-dimethoxyethane and 1,2-diethoxyethane; acetate esters
such as methyl acetate, ethyl acetate, propyl acetate and butyl acetate; aprotic solvents
such as N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidone,
dimethyl sulfoxide, acetonitrile and propionitrile; and halogen-based solvents such as
20  dichloromethane, chloroform, 1,2-dichloroethane, 1,1,2,2-tetrachloroethane and 1,1,1-
trichloroethane can be mentioned, but not limited to these. Further, a plurality of
these solvents can be mixed and used. It is preferred that methanol, ethanol, 2-
propanol, 1,2-dimethoxyethane and N,N-dimethylformamide be used.
[0127]
25 When the hydrazine derivative (V) is used in a free form in the reaction, a
catalytic amount or one equivalent or more of a suitable acid can be added.
[0128]
Examples of the suitable acid include hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, acetic acid, trifluoroacetic acid and phosphoric acid.
30  Preferred examples include hydrochloric acid and trifluoroacetic acid.
[0129]
While the temperature of the reaction varies depending on the type of the
substrate, it is preferably 10°C to 200°C, and more preferably 40°C to 120°C.
[0130]
35 The reaction often completes in 15 minutes to 24 hours, and normally in 12

hours or less, although the time varies depending on the type of the substrate.



Example 5: 2-(5-Methyl-3-trifluoronethyl-1H pyrazol-1-y1)phenol 20a)
1- (2- Met hoxyphenyl) -5-nmet hy1-3-trifl uoronethyl)-1H pyrazol

300 ng of 2-nethoxyphenyl hydrazi ne hydrochl ori de was dissolved in
1.3 m of 2-nmethoxyethanol, and 2.5 mM of acetic acid and 208 ML of
1,1, 1-trifluoro-2,4- pentanedlone wer @ a8ded and heated at reflux for
1 hour and 40 ninutes. The solvent was distilled off under reduced
pressure, and 50 m of ethyl acetate was added, and the 25 organic

| ayer was WakHéd with 50 nl of a saturated sodi um bi car bonat e

sol ution and 50 myQfe RldéhalfRhtea!dMic amskidid ﬂldthQVx%ﬁctﬁﬂhﬁéq{cQ rt1cu1ar1y
magnesi um sul fate, and the solvent was distilled off under re

pressure t dimjifed) Hheagactioniy ussalbfaried pat %d%mmraﬂwmﬁ@ é@%l@) Nh It

(ppm 2. 146%1&&%1\7;30?1%%'11&) 6.40(1H, s), 7.00-7.07(2H, m,
731733 41-7.45(1H, n). 30 M5 (ESI); mz 257 (MH) [0178]

b) 2- (5% N@i ¥1 3 (trffluoromethyl)-1H pyrazol -1-y1)phenol 320.1 ng of

the title COWpoun(l‘h&\@&uﬁﬁig%Héﬁﬁlpﬁrfan dedv%ﬂﬂ@(‘lﬂgkﬁﬂﬁ@dﬁ&)th@compound () of
nmet hyl- 3- (trlfluoroneth -1 B%razo ous n&nner

an anal
Exanpl e | bf ¢ psgent in‘NWﬁO’(l eglo(npbfiﬁecgssgm, iEIt esyrot%: @g(gfﬂ;lp S)For the
6. 95- 6. 99( Bﬁgt@cnoﬂ rdaktién 1&36&4%‘01&)}1’003532&- atcdriaddd with thd P2&ed .ma( Béiused

Bis Ug‘@%feﬁg% ﬁrf%é’%y %E?‘D éé?gwoﬁrrngl}ems (5th), 1999, John Wicley

n.
2( 3, 5- Bi st FY*FI5
142- Vet thox gpBemy 1 WiknF* Riashethy] groupbirbiy trjbrdiidey slandhiubiléigotidé dethe like,

d d f 300 f. 2-nmeth henyl h
RN R SN R T —
manner to E(apﬁbhleﬁa};ulfohﬁ ErddivRs ¢t 13)drox3dd pppitasivar h8dtoxsde, is preferably

7.01-7. 06(3 , 7.33(1H, d, J=7.6Hz), 7.49(1H, d, J=7.6Hz). 10 M5
(ES); mz % (MeH) + [0180] b)

2(3, 5-Bi st [0F33¢or onet hyl ) - 1H pyrazol - 1- ypphenol 455.6 nyg of
the title conpoun

e LA Pubo bt 3B AL S5 A 58 BRUBORN N he compound 1) of

anal ogous theepresent nvestExahy h@onm)onlsl psdd\REDCh @ icabrep et to one or both of
6.99-7. 04( 3t p@hzené- Qgg GidBChdn 8 the p%pa(zilyﬁ 1‘1n%) sidé- dfins/ - 4liega%f'lonsn')easﬂy

conceived by a person skilled in the art having knowledge of organic chemistry can be

applied including esterification, amidation or reduction to an alcohol to a compound
20  having a carboxyl group, and alkylation, acylation or carbamation to a compound

having an amino group.

[0134]

Furthermore, the compound (I) of the present invention can be synthesized,

as shown in Scheme 2, using 2-nitroaniline derivative (IIlc) or nitrobenzene derivative
25 (I1Id) having halogen or a boronic acid group at 2-position. In Scheme 2, P'

represents hydrogen or a suitable protecting group; X represents a halogen or a

suitable boronic acid group; and Y represents a dissociated ion of the acid used in the

reaction.

[Chemical formula 5]



M5 (FAB); nmlz 297 (M+H) [0181] 20 Exanple 7:

2(3- Met hyl- 1H pyrazol - 1-y1) phenol a)

142- Met hoxyphenyl) - 3- net hy1- 1H pyr azol 115.1 ng of the title
conmpound was obtained from 200 ng of 2- nethoxyphenyl hydrazine
hydrochl ori de and 151 ul of 4, 4-di nethoXybut an-2-one in an anal ogous
manner to Exanple la). 251H NWR (CDC13); S (ppm 2.31(3H, s),
3.80(3H, s), 6.14(1H, d, J=2.4Hz), 6.95- 6.99(2H, m, 7.18-7.22(1H,
m, 7.61-7.63(1H, m, 7.84(1H, d, J=2.4Hz). MS (FAB); niz 189 (MtH)
[0182] b) 2(3aMptbhyl-1H pyrazol -1-yl)phenol 3076 ng of the title
conmpound was obtained from 115 ng of 142-

nmet hoxyphenyl) - 3-jret hy1- 1H pyrazol in an anal ogous manner to Exanpl e

I'b). 1H NVR (GRC ),,,Hza,iagogagm f;asg(@g 6.24(1H, d, J=2.4Hz),

6.85-6.89(1H, 7.J05k7. 7.31(1H n), 7.86(1H d,
J=2.4Hz). MB (A;N%rz 175

0:35 k&&ﬁon Exanpl e 8: r;
2(5- Met hyl- 1H pyﬁt% -1- y1)phﬂ1 Re H Ra g AR
l) gyrazo

142- Met hoxypheny 5-nmet hyl-1 I OHag OfOt he / Ry
conpound was obt azned from 20G,ng of 2- nyl hydrazi nﬁq
hydrochl ori de & 51 N[l‘,NQ?l NLN [ ox bu -'an 2-one in an® NO:
anal ogous nmanng arrp e ; 8 (ppm 2.07(

s), 3.71(3H, s), 0§(1H S F@ 94 6. 99(2H 7 24-7. 261 H, rﬁ

7.31-7.35(1H, n)(;lld? 52( 1H, S)(Wdi\/S (FAB); niz 189 (MHH) +
2-(5-Methyl -1 Hpyrazol-1-yl)phenol 1045.5 ng of the
was obtained from 69 ngy 142- et hox nyl) - 5-
an anal ogous manner to Exanmple I b). 1Ikh: ( ); 8 (ppm 2.41(3H,
s), 6.27(114, d, J=1.6Hz), 6.9076: 7.10-7.12(1H, m,
7.19-7.24(214, m), 7.66(1H d, J=1.6Hz). M5 (FAB); miz 175 (MtH)

15[ 0185]

tl e conpound
y1l-1H pyrazol in

3 R Ra,__ 2
Reduction i izati 8
1) Diazotization Ry N'N/ R
2} Hydrolysis
NH, Rg OH
Rs

(lx) , in

[0135]
The diazotization of 2-nitroaniline derivative (Illc), the reduction of the
resulting diazonium compound, and the cyclization reaction of the pyrazol ring can be
5 synthesized in accordance with the aforementioned preparation processes from (IIla)
to (V) and from (V) to (VI).
[0136]
The reaction from the nitrobenzene derivative (IIId) to 2-nitrophenylpyrazol
derivative (VIII) can be carried out in accordance with the aforementioned preparation
13  processe from (IIIb) to (VI), or can be carried out in accordance with the method
described in J. Org. Chem., vol.76, pp654-660, 2011.
[0137]
For the reduction from 2-nitrophenylpyrazol derivative (VIII) to 2-
aminophenylpyrazol derivative (IX), a catalytic hydrogenation reduction, reduction by
15 a metal or reduction by metal hydride in the presence of an acid, or the like can be
used in reference to Experiment Chemical Lectures Version 4, pp.159 to 266,.
[0138]

In the case of the catalytic hydrogenation reduction reaction, hydrogenation



Exanple 9: 243 ,4,5-Trinmethyl-1H pyrazol - 1-yl) phenol a)

142- Met hoxyphenyl) -3, 4, 5-tri net hyl - 1H pyr azol 200 ng of

2- met hoxyphenyl hydrazi ne hydrochl ori de was dissolved in 4 m of

et hanol, and 134 pl of 3-nethyl-2, 4-pent anedi one was added and heat ed
at reflux 20 for 3 hours. To the reacTi m xture was added 50 m of
water, neutralized with a saturated aqueous sol ution of sodium
carbonate and extracted with 60 m of ethyl acetate. After the

organi ¢ | apeassyiags draned 89 a&ﬁﬁ%@ﬁﬁﬁé’r%@ﬁéﬂ%ﬁ%@ﬁ?fﬁ@ﬂé tq Reat@pspisiic
was distilled,aff under reduced pressure to yield 209.8 ng of the

title conpound. 251H NWMR (CDC13); 8 (ppm) 1.98(3H, s), 2.02(3H, s),
2.24(314, $91393.80(3H, s), 6.99- 7.04(2H, m), 7.29-7.31(1H, m,

7.34-7.39(1H, m .y kFAS) sol‘{?@n% 2ditabldVibh {h@laﬁ&vebﬂlennoned reaction varies
2-(3,4,5-Trimethyl-1H pyrazol - 1-yl ) phenol 30104 n%ls L tle

conpou néi WESPEHBIIE Gicihe ﬁpmamqfﬁagpnl%@dmons, alcoh as melthanol ethanol,

Egt hO?yprg?ﬂa ethafol! eth@iﬁyanhnolkh@y@ﬁaal Mrogﬁnoa,nalba@muﬁ TBnaes] dod 2-
anpl e

2. 31(3H, s}neﬂ@fj[ rfgwogm%f)r,@aqu)gglv%téaufﬁ 4as dle)tl}leet%gz A_iisopl)opyl ether,
Ex06 |7 22(() Ztkah r,oﬁ&aﬁ%étgﬂyl tﬁbutyl\/&héf-ﬂiﬁhenﬁﬂ elhél'p&e(ﬁylldﬁl)e g3;55c{dD ]iﬂﬁéthyl ether
anpl e m no er
-t ort - But 1S 1 ST BB L PR P B ol 0T Eeate pript agfre
(r)]f dt helgi t E@d Comri]tlglmda%%e OthNﬁlélﬁildtlli}dfdrﬁl@ﬂldﬂg oN,R- dlmtﬂydr»cytahedw,l N-
razi ne C r t
a%d 40 gl 5#/?}39’3 (g dz%‘f”d i %%q%nal b{éfﬁgl hrr:n% Ferf%ox pﬁﬁf%’ n‘l)hgf "2

511-1- NMR ﬁm&ﬁyetlﬁmé,pnmdléth&%(e&lﬂnes\)/ateﬂarﬁi}(cztrb asijl,caB3 b8GfSitioned, but not

5.51(1H, mt 5&8 ‘?‘i‘\?ﬁ lﬁﬁi’g%?lub?ﬁ? 0% ﬂ:ﬁ%{: ]sl_&veH?s caz b% &eﬁéﬁqyﬂlsecﬂ) 1t is

M5 (FAB);

2- (5- Ami nop&fembte-tbmsqmeﬂtﬂnply cthiaodl; 2-pydpaphkarel 1,2-0@8cthoxyethdnet he titl e
conpou 1489 tained from 100 ng of 3-tert-butyl-1-

(2- rret y en 1) - 1H-pyrazol -5-am ne in an anal ogous manner to
Exanple Ib) . 11- ASNIVR ¢aoD@it3yseds i dhercatal BE( dplrogynationopdastions yeaction,

? i?g EIL.E 3 et@ %Q@#%p%gd)mh 1p1%91{11%ﬁ0h%%hunz a8 grﬂ-é'ﬁézl gHHc; oy %le@es %&é’gf the
brs). 15 Ngompmg)ds adporbed o petimayed qamgtpereof or a salt thereof are used. Preferred
examples include palladium carbon and Raney Nickel.

20 [0141]

While the temperature of the catalytic hydrogenation reduction reaction
varies depending on the type of the substrate and catalyst, 0°C to 100°C is preferable,
and 10°C to 50°C is more preferable.

[0142]

25 The catalytic hydrogenation reduction reaction often completes in 15
minutes to 24 hours, and normally in 12 hour or less, while the time varies depending
on the type of the substrate.

[0143]

While the concentration of the substrate in the catalytic hydrogenation

30 reduction reaction is not particularly limited, the reaction is usually carried out at a
concentration of 0.1 mM to 1 M. It is preferably 1 mM to 100 mM.

[0144]

When a metal is used as a reducing agent, used metals include iron, tin and
zine, and it is necessary to add an a acid together. As the acid, hydrochloric acid,

35  sulfuric acid, acetic acid, trifluoroacetic acid and phosphoric acid can be used, and

hydrochloric acid is preferable. Further, these acids can also be used as a solvent at



Exanpl e 11: 4-Chloro-2-(3,5-di nethyl-1H pyrazol - 1-yl) phenol a)

1- (5- Chl or o- 2- et hoxypheny1l) - 3, 5- di net hyl- 1H pyr azol

104.8 ng of the title conpound was obtained from 388 ng of 5-chl oro20
met hoxyani | i ne hydrochl oride in an anal o7qous manner to Exanple 2b).
11-1-NMR (CDC13), 5 (ppm) 2.11(3H, s)7 2729(3H, s), 3.79(3H, s),
5.96(1H, s), 6.93(1H, dd, J=2.4, 7.2Hz), 7.33-7.35(2H, m. M5 (FAB);
mz 237 (MrH) [0190] 25 b)

4- Chl or o- 2 tBsametiimet hy1- 1H pyr azol - 1- ypphenol 67.3 ng of the
title corrp was obtai ned from 104.8 ngy of

1- (5-chl oro2- ml,\t hoxyphenyl) 3, 5-di net hyl - 1H-pyrazol in an anal ogous
manner to Exanpl eTh®pmoupt divretabmrcdan thereagtion 1sprefsrany 149 109 eaglcfalqnts

s), 6.05(1hnhd siore Ere@e}ﬁﬂlg‘ﬁ td, 15\1311%1\/%1@1}5’ wifh %chtgg(:&hlpoﬁﬂd (V:iﬁ) 08(1H,
s). 30 I\/S FAB% ( MHH) Exanpl e
2- Chl or d- 6 di met hyl- 1H pyr azol 1 y1l) phenol a)

1-( 3f C’?lhor ;3 2- met Baxrhe sxdentIurablc THL MY }ealeoﬂ)(rEﬁé'é)Jependm% on the sut%gat@
ng o e

I d bt d fr 58
ol me il Racio CUBUOTa e (o v calopyol® SNy Peensh -clasnol,
g?pn') t 2. 14ﬁfe|rhox étll$12021§9(h3kbretﬁénol 31-48dpatb], ?) L{g rJ%@(ﬂJﬁuﬁ)l\l/al)Sl @Eﬁsllﬁﬂr?"dﬂ%nd 2-
236 (I\/ier) pt?ofggﬁ “Hppanak, |G§P§%6%f§"§01&?%twi afrélﬁwaz%h@ri-@iﬁm)ﬁ’aﬂoﬁﬁwr=
?ig éhlnr%r gfeéﬁah?dl‘bﬁlg;h(@, amﬁg?mrahmﬁlleraglmmg@cbr ﬁﬁh@tﬁyﬂ:ﬁtggragﬁd nla4 (c)hogane
manner to BESEAMBIS tefso%%ﬂ rﬂgtFWRaC(e 1%#911 {?beg# ?§§?‘fgﬁ§1 a utyl aeette,
% gg( 173H31?N,N6111&5&131H9rrﬁ%m1d6 %Nﬂhmiﬂéylde'@arﬁidb) N\Z)méIB 5(1ddlﬂxe Miimethyl
267 31 Uituile 08 1 o) (AR 2R O A0 Hne can

4- Chl or o- be @intetdih opphenlithited t‘SﬂIhSﬂ’EtHWﬂleﬂ,H- piyraizy bf these solvents can be

ot hoxphelj1 it abfac A, BEARR, 33 HARER AL 8ul0adl, Banol, 2-

3-chl or opeptcavaeolzhpdadhixmeloﬁtfm‘seamlan@l ogous manner to Exanple |a).
[0147]

While the temperature of the reaction varies depending on the type of the
substrate and conditions, it is preferably 0°C to 100°C, and more preferably 20°C to

20  50°C.

[0148]

The reaction often completes in 1 hour to 24 hours, and normally in 12
hours or less, although the time varies depending on the type of the substrate and
conditions.

25 [0149]

While the concentration of the substrate in the reaction is not particularly
limited, the reaction is usually carried out at a concentration of 0.1 mM to 1 M. Itis
preferably 1 mM to 100 mM.

[0150]

30 In the case of reduction reaction using a metal hydride, as a reagent, lithium
borohydride, sodium borohydride, potassium borohydride, zinc borohydride, lithium
triethoxy borane and diisobutylaluminium hydride are used, and it is preferably
lithium borohydride or sodium borohydride. At that time, coexistence of stannous
chloride, nickel chloride(II) or the like may help produce a favorable result.

35  [0151]

The amount of the reducing agent used in the reaction is preferably 1 to 50



11-1-NWMR (CDC13); 5 (ppm) 2.09(3H,$), 2.29(3H, s), 3.81(3H, s),
7.00-7.06(2H, m, 7.30(1H, dd, J=1.6, 7.6Hz), 7.38-7.43(1H, m. M5
(FAB); mlz 237 (M+H) [0194] 20b)

2(4-Chl oro- 3, 5-di met hyl- 1H pyrazol - 1-y1 é)henol 151.9 ng of
the title conmpound was obtained from I93°ng of 4-chl oro-142-

met hoxypheny1) - 3, 5-di net hy1- 1H— pyrazol in an anal ogous manner to
Exanpl e I1b). 1H NWVR (CDCl13); ppm 2.30(3H, s), 2. 37(t S)

6. 91- 6. 95( EANIVAlentsyabmors pre&rab z-ei 16 5 egquiyplents with ryspegt tejgompeundg VIII).
8.0Hz), 7.28155)25(1H m, 9.23(1H s). 25 M5 (FAB); niz 223 ( MtH)
[0195] Exanple”14: 243,5-Diethyl- 1 razol -1-y1) phenol
3,5-Diethyl- 1 (2%%%@?;,89}?@%11}11@# Esvrtgezmactwn varics depﬁe@ng Oﬁ‘gthﬁftyﬁ%‘éf

title compepndyp@eat®bimd negudik % &Zﬂ §&h8TbRkd 250l déhtsedudRX¥PhBEMY] cther,
hydra2|ne hydrochlorlde and 13

ept andi one i
anal ogods MEAEPPYloetRRh isirahydptu 1’%1— mia@qyamfi 91 ' diefhylene glycol
1.14-1.18( @Hneﬁ], etllel?51' ,3-ddhedbky manezarﬁﬁﬁabﬂlemox éfﬂar%HZﬁld alcohols such as

7317 4o mthowazgﬁ%%mm%w‘foﬁgapaml Spsoshe) ey,

7.31-7. 40( Z¢th
1 H pyrazol=Hutytol pahﬁrlQLmeﬁlylfl@-propanol can 158 nZentigned, bie nbi tlin€itedo ro ahisd.

was obtain rom

(52 ot hoy SRERG R EEaT o ghSiens okt B uinsd dng vsed: Smfipied prgmples
11- 1- NWR ( GREIE metBafgipn) amZdurd oﬁildeﬁ’ralnor@nd detb9ledblglygol dimktlGHz)her.
2.76(2H, q, Oﬁ {.6Hz), 6.11(1H '), 6.90(1H g, J=7.6Kz), 7.09(1H d,
J=7.6Hz), P48)7.22(2H n), 59.69(1H, s). MB (FAB): nlz 217 (MH)
[0197] Exanpl e 15W1rﬂ}e(££ue&eﬁpaimtd1ybf1hb pqacﬁmhaﬂesyd@;tmmhgrmrth,ezm of the

a) 1-(2,3-Di 35d| 1 o
title corrpgﬂgsg‘ %ﬁl “ﬁt tlgﬂ?{%%ré{;ﬁ[g Sﬁkbggé%ﬁ% ant%h%gre |ar11)g 620 ¢
an anal ogots 8®hner to Exanple 2b). 11-1-NMR (CDCl3); S (pprr)
2. 14( 31 i 5%29(3H s), 3.53(3H, s), 3.91(3H, s), 5.96(1H, s),
6966570( ?-} 7.12(1H, t, 5=8.0Hz). MS (FAB); m z 233 (M#l- 1?

" The reaction often completes in 15 minutes to 24 hours, and normal yin 12

hours or less, although the time varies depending on the type of the substrate and
conditions.
[0155]

20 . While the concentration of the substrate in the reaction is not particularly
limited, the reaction is usually carried out at a concentration of 0.1 mM to 1 M. Itis
preferably 1 mM to 100 mM.

[0156]
The resulting 2-aminophenylpyrazol derivative (IX) can be diazotized in

25  accordance with the preparation process from the aforementioned (Illa) to (IVa) and
Japanese Laid-open (Kokai) Patent Publication No. Hei 8-53401.

[0157]
The reaction from diazonium compound to (I} can be carried out in
accordance with the processes disclosed in Japanese Laid-open (Kokai) Patent

30  Publication No. Hei 8-188545 and Japanese Laid-open {Kokai) Patent Publication No.
Hei 11-60528.

[0158]
The hydrolysis of the diazonium salt can be carried out by heating in water
or a solvent containing water under the acidic conditions.

35 [0159]

While the solvent suitable for the reaction varies depending on the substrate



15[ 0198] b) 3-(3,5-Di nmethyl-1H pyrazol - 1-yl) benzene- 1, 2-di ol

28.9 ng of the title conpound was obtained from 186 ng of 142, 3-

di nmet hoxyphenyl) - 3, 5-di net hyl- 1H pyrazol in an anal ogous manner to
Exanple Ib). 11-1-NWR (CDC13); 8 (ppm 2.26(3H, s), 2.38(3H, s),
5.99(1H, s), 6.75-6.85(3H, n). 20 M5 (FAB)T mz 205 (M+H) [0199]
Exanpl e 16: 2-(3,5-D nethyl-1H pyrazol - 1-ypbenzene-1, 4-di ol a)

1- (2, 5- D met hoxypheny1) - 3, 5-di met hy1- 1H- pyr azol 260. 3 ngy
of the titlaad d@ﬁ%@@n@ﬂ%@@b%ﬁtﬁedwm%@P@OGHﬂEO@ﬂCCZICSaCIQB alcohols such as

?'c:ggagfxyg%%éﬂhd%%l' Eth@ﬂolaﬂﬁbﬁg%hdﬁ%ﬂnﬁfho&&t?) % ﬁrc@@[ %d“f;}g?f?em%l 1-
5. 96( 1H, Sprop;@ngll %—pg;y(agqq? ﬁrbuta{lfqiz(ﬁ)])utgylol and 2- methyl 2-propan01 ether-baéed

2- (3, 5- Di Mg iRy 1Hubly r%§0|tetlamé}d¥ﬁ%en%1e¥hﬁeﬂ Ogly%Qﬂ-Gam%tHﬁ Othéde 1,2-

title conpound was obtained from2 rTIg

di met hoxy pHERsHexysthang; ha@twlhﬂawlﬁgﬂﬁa% af*rsil%zwnana%@mwrﬁ@hw&s gush as

Exggl(?’g-a | b%\l NAdimbt r&m SO dllﬁeﬂlpﬁ'&ta%l&? ﬁﬂetf@lpy&‘?alﬁ(ﬂﬁ@ Eh% Simethyl
S

5=8. 8Hz) , 1@@!(@%%&%336 @eqwi&%)mt I\J'Eﬁﬂ'(‘ﬁoﬁ) gheﬁ? z%@@e’( W-pipralisy @3 ghgse

Exanpl e 17 solg'elﬁtécﬁi By hrrixde arfdi wsedl. h}’[ﬂ-xs]ﬂﬂeﬁ)fﬁeazﬂ‘iﬁtwﬂatéﬂ%lﬂﬂﬁﬂ(ﬂmd 'héréﬁ)chlo@i):

4- Et hyl - 2-.met hox enyl, i meth

o the 11t PO BHIGAAFUAL b Rer R T B0, PURSH B ARt RSty e i
hydr azime kbysl ochl oride and 155 121 of 3 et hyl - 2, 4- pent anedi one i n an
anal ogous E&%@ r to Exanple la). 51 H NWR (CDC13); 5 (ppm 1.13(3H, t,
J=7. 6Hz), T s), 2.27(3H, s), 2.42(2H, q, J=7.6Hz), 3.79(3H,
s), 6.99-7.04(2H, Wﬁi],e the 3émper3@R b thy) readfion FARs; depbiadiR@ bn (i Hpe of the

of the 1t FRLBAEHEISnER da PP 55 fghlly B SRG ©1105C s More

met hoxyphepsefgrallle5- di et hyl - 1H pyrazol in an anal ogous nanner to

Exanpl ec | b?“?mjf -I-NVR (CDCI 3); 8 (ppm 1.12(3H, t, J=7.6Hz), 2.27(3H,
, 2. s , 2.43(2H, q, J=7.6Hz), 6.88-6.92(1H, m,

7.08-7.10(1H, m , The o@etior oft@Heompleted i®0Q bHputey to 24 hours, and normally in 12

hour or less, although the time varies depending on the type of the substrate and
conditions.
[0162]

20 While the concentration of the substrate in the reaction is not particularly
limited, the reaction is usually carried out at a concentration of 0.1 mM to 1 M. ltis
preferably 1 mM to 100 mM.

[0163]
Now the evaluation process will be described.
25 (1) Measurement of antifungal activity
Measurement of antifungal activity was conducted by the following method.
The compounds for evaluation were dissolved in dimethyl sulfoxide (DMSO) and
used. As the test medium, RPMI1640 medium containing 0.165 M 3-morpholino
propane sulfonic acid (MOPS) was used. As the test strain, T. mentagrophytes

30 ATCC18748 or T. rubrum ATCC10218 was used. 100 pL of the test strain cach at a
concentration of 1x10* conidia/mL was dispensed, mixed with compounds for
evaluation on 96 well half area plate so that the concentration of DMSO becomes 1%,
and cultured at 28°C for 3 days (for T. mentagrophytes) or for 4 days (for T. rubrum).
Then, 5 pL of Cell Counting Kit8 (WST8) was added and the absorbances at 450 nm

35 and 595 nm was measured as background. Subsequently, they were incubated at

-28°C for 5 hours (for T. mentagrophytes) or overnight (for T. rubrum} to color, and



M5 (FAB); rn/z 217 (M+H)+ 15[ 0203] Exanple 18:

5-Fluoro-2-(3,4,5-trinmethyl-1H pyrazol - 1-y1) phenol 114.7 ny
of the title conpound was obtained from201.2 ng of 2-am no-5-
fl uorophenol and 184 11l of 3-nethyl-2,4-pentanedi one in an anal ogous

manner to Exanple |b). 2011-1-NWVR (CDC1%9;-5 (pprr) 1.99(3H, s),
2.23(3H, s), 2.28(3H, s), 6.59-6.64(1H, m, 6.78-6.81(1H n),
7.10-7.14( 1H, . M5 (ESI); mz 221 (MH)+ [ 0204] Exanpl e 19:

2- (4- Chl or 6g3n3helpbserbances p H3f rmdind 599 10 eyserieasyred, @néﬁh@s@)\culated the

4- Chl or 0- 1+ 154@% hfﬁ’?ﬁé}f)gé!l%oun%é%)usﬁlgsttfy dfehtted HoRY ﬁﬁzpickgound and 80%

333.7 etitlec was obtained from 3 ng o

di met hoxya;grqwthenbzhawzwnmmt@nos“@ﬁr@ga@cﬂﬂdmsd%l QH&'D@I) one in an

anal ogous §r to Exanpl e 2b). 11-1-NMR (CDC13); 5
(ppm 2.10(3H, "s), 2.29(3H, s), 3.74(3H, s), 3.78(3H, s), 6.94-

306. 97(3H, (#)Naifpergrephlitgfest N5 (FAB): nfz 267 (M+H) [0205] b)

2- (4- Chl oro-3, 5- dtﬁﬁiﬂ&ﬁﬂdsl%lp)éﬁﬁﬁﬁimﬂ%é hepg edissolved- 8 al solutlon of ethyl
184.8 ng of the title conpo)lﬁhléwas ob FdPé‘t‘ om 329

4- chl or o- 12°BiCIPreRyFifegiEN jmthy alF@“ﬁ?nEtéaE’cﬂn qfnt Opppe/mL.

anal ogous Qﬁﬂf‘@ﬁchtéf th% 3pRtiBnslWhs addedd a‘bovﬁ%f@@ﬁ@?ﬁ@ on 2 lé\pﬂﬂaltmg-
2.05(3H, s),.2.15(3H, 1H, dd, J=

8.8Hz), 6. @zi(ni mgaavsea %%Tsmcuggwﬂeﬁizﬁ G)for gz %@@1 §ArOS0R, ‘(?fﬁs)olleﬁtﬁﬁ
4213|9:I ( Mté) ZBQZQ@JI vadtoR i 8ddeQ:thereto, and the mixtures were heated and dlssolved The
- Fl uor o- tri t 1-1H azo henal
Che L1t o CORSBIRECTIET OBY AOMaOrs di e soltigfhs: Ware detppmiped i P nfin
fl uor ophen@brfamhn:bQZthdofchﬁnmgmbh Zmdsspeptaraaitonappiraan  dnadbgaushe
manner to Exa 1.3)
o5 2( aRoUfs of hpaants ngrmegted jrrglin RERROEN € ical O RT pemEabiis
7.00-7.03( bf—ltherr)aspe@tv%)égdﬂts s). M5 (FAB); mz 221 (M+H)+ [0207]
Exanpl ?521:[0126_5§4_ Chl or o- 3, 5-di met hyl- 1H pyrazol - 1-y1) - 5-f | uoro phenol
Since the permeability of bovine hoof and human nail correlates as
described in J. Pharma. Pharmacol., vol. 49, pp. 866-872, 1997, the nail permeability
test was conducted using a bovine hoof in the present invention.
[0166]

20 Nail permeability can also be confirmed using the method described below.

[0167]
The compounds for evaluation were dissolved in a solution of ethyl
acetate:propylenc glycol (1:1) at a concentration of 50 mg/ml, 20 pL of which was
25  added to the donor side (nail plate side) of Franz cell into which human nails were set,
and they were left standing at 37°C for 6 days and more in the incubator. After being
left standing for 6 days and 10 days, the receptor solutions were sampled from the
receptor chamber (phosphate buffer; pH 7.4), and the amount of eluted compounds
were determined using high performance liquid chromatography/mass spectrometry

30  apparatus.

EXAMPLES
[0168]
The present invention will be explained in detail by way of Examples, but
35 these working examples are mere examples, and not limit the present invention.

“Room temperature” in Examples refers usually to about 1°C to about 40°C.



62 ng of the title conmpound was obtained from 100 ng of 2-am no-5- 15
fl uorophenol and 90 pl of 3-chl oropentane-2, 4-dione in an anal ogous
manner to Exanple 2b). 1H NVWVR (CDC13); 5 (ppn) 2.29(3H, s), 2.35(3H
s), 6.62-6.67(1H, m, 6.78-6.81(1H m, 7.14(1H, m, 9.44(1H,

s). M5 (FAB); mz 241 (M+H)+ 20[ 0208] "~ E‘k]arrple 22: Ethyl

1- (2- hydr oxyphenyl) -3, 5-di net hyl- 1H pyrazol - 4- car boxyl ate a) Et hyl

1- (2- met hoxyphenyl) - 3, 5-di net hyl- 1H pyr azol - 4- car boxyl at e

82.6 ng of [ ﬁ@]title conpound mas obtained from175 ng of 2-

thoxyphe%mgyedf@z d%@{hgp 5%%16} )sp}éﬁolp' of ethyl

2- acetyl - 3- oxo utano manner to Exanple |la).
1H NI\/R ( CDexL by2- Metbwfﬂlenylhé(%ﬂmqthyli pPBIEE9l 2. 33(3H, s), 2.50(3H,
s), -80(3H s), 43 %B(g&h‘ 2-ﬁleth]<m§/pﬁéﬂ§r) h);graﬁ% a}gg%(:ﬁl'dnd%as Zm%Qerd%?(sé i1

m, 7.41-7.45‘(%% % ty
1- ( 2- hydr oRY B ﬁ‘;/lijm‘é 2516d1i11hﬁf ﬁwyllaqﬁwpam an%ﬁ@tp%ﬁtereﬂux or 1 hpyr.

ng of the tript iR FABKRGHRAXHAS WAL ﬁ@lcﬂ:ﬁdlﬁd %\ 8? vF&ierOfneﬁ’érQNiedlwﬁt% saturated
nmet hoxypheny1l) - 3, 5 di met hy1l- 1H pyrazol -car oxc{ ate |n an anal og

manner to EXeRYF Sojugipn of SOdl“%HﬂﬂWRa gytracted puthy 150 59 ofipthyl Acelate.
:[] 7J Zgzzll_h@hégfgzdgic Biyer Qa@&ﬁ@d"ov&)anhﬁ‘%%ﬂﬁ ﬁlﬁ: nébmrﬁ%ﬂllﬂtezﬁﬁd theﬁ 6 Edient
7.30( 1H, assd*ﬁﬁfl?fn fg) undes Bﬂgﬁcewrﬁﬁﬂ’@ aﬂﬂi i’“fzgid (Fﬁwﬁlhcq (&) ofolumn

Exanpl e@3: Mefoiiakckriphy((@=Hexaxyiphesiald = 3: 1916l vivkd hRB-gldttpy fidg 6dmgound.
yDpr opanoa

Y o et hoxyBrRHRSCECEE A O8AH 2 3CH. gt BHHo s 95U, 9, 6§
ng of the FioB(2,aa))TRMU3IDEEH, o) A3AU3F(1HMN).74. 6 g of 2-
& acet 1. SV ORikaRaace (KR anal ogous manner to Bxampl ol a).
11-1-NMR ((@DC0B), 8 (ppm 2. 04( 3H, s), 2.27(3H, s), 2.49-2.54(2H, m,
7 267 %?E -Gy Dm0 L aR) . iz 280 (Wb [0211] b)
thhyl -0 -(2- hymB&nypﬁéH@hﬁa&pﬁﬂﬂxmgmﬁWidﬂmupyfHi@yﬂneyﬁmpnmpahmdﬁa
36 ( ? (2- Of 4b q‘ﬁl tof trh&hﬁgﬁ@ %Hm;ld\éﬁ%n&) b§2a'n{198'f flrlglmsglgtlgfg O?fbor}glritgﬂ'omlde in
methylene chloride was added and stirred at room temperature for 1.5 hours. The
reaction mixture was added to 150 ml of water, neutralized with 1N-sodium hydroxide
20 and extracted with 150 ml of ethyl acetate. The organic layer was dried over
anhydrous magnesium sulfate, and then the solvent was distilled off under reduced
pressure, and purified by silica gel column chromatography (hexane:ethyl acetate
=3:1) to yield 2.83 g of the title compound.
'H-NMR (CDCls); & (ppm) 2.29(3H, s), 2.38(3H, s), 6.02(1H, s), 6.87-6.6.91(1H, m),
25 7.06-7.09(1H, m), 7.16-7.20(1H, m).
MS (ESI); m/z 189 (M+H)"
[0171]
Example 2: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-4-fluorophenol
a) 2-Amino-4-fluorophenol
30 300 mg of 4-fluoro-2-nitrophenol was dissolved in 3 ml of ethanol, and 120
mg of 10% palladium/carbon was added and stirred under hydrogen atmosphere at
room temperature for 1 hour. After the insoluble matter was filtered off, the filtrate
was distilled off under reduced pressure to yield 211 mg of the title compound.
'H-NMR (DMSO-d6); & (ppm) 4.80(2H, s), 6.09-6.14(1H, m), 6.34-6.37(1H, m),
35 6.53-6.57(1H, m), 8.93(1H, s).
MS (FAB); m/z 128 (M+H)"



15 met hoxyphenyl) - 3, 5-di met hyl- 1H pyrazol - 4-y1) propanoate in an

anal ogous manner to Exanple Ib). 1H NWR (CDC13); 8 (ppm 2.28(3H, s),
2.34(3H, s), 2.51(2H, t, J=8.0Hz), 2.77(2H, t, J=8.0Hz), 3.69(3H, s),
6.91(1H, t, J=6.8Hz), 7.08-7.10(1H m, 7.17-7.26(2H, m, 9.730H, s).
20 MB (EST); miz 275 (MrH) + [0212] Exanid e 24:

2-(4-Butyl -3, 5-di met hyl- 1H pyrazol - 1- yDphenol a)

4-Butyl - 1- (2- met hoxyphenyl) - 3, 5- di net hyl - 1H pyr azol 273 ny
of the titl@7%@npound was obtained from 175 ng of 2- 25 nethoxyphenyl

hydr azi ne Bzgéa%hbﬂﬁétﬂﬁ ﬁ@%‘]ﬂ%‘ i'yjl) @fﬂugr ‘h?hﬁlyl 2, 4- pent anedi one in

an anal ogou nner CDC13 nz 0. 94( 3H,
t, J=7. 2Hz) 1. 32T 189 mpa af WIHOI‘HfBlOIOI%E(lQ]I—WaSrﬂd eg 0@1}@@9# MNyhydrochloric

2. 26(3H, md2 rﬁfﬁ g(ﬁutlSh mJWﬂmﬁ |d§)mg 3f i nide whs Rsdlv@HZIR niof water
7.30- 7.38

2- (4-Butyl M@S@ddﬁdwétmselﬂﬁ% 86| stlrr%dp@ﬁé@ommu[tes TLermsS%ut#ﬁl Bt whid

title conpoypgy Fsﬁﬁﬁ&is%@orﬁd&%gaﬁsdﬂe@m 6'4@%]3’&)1"’ 5¥hydrochloric acid, was
met hoxyphengl) di met é/jﬁ‘@ yrazo |n an anal ogous "‘manner to

Exanpl e | b)ﬁl IQPJ_W1RWF@t( sgrre pq-‘p) 9@(:334) 1'{11nu’§s7am1}en at room

]2- 28( ]2-H39'E &ihp éﬂturé]-f(ﬂ32' ﬂ}mﬁg( Zﬁle lverd v?a@(cﬁkhil&l) off Anded Wduc&) pressure, and

92( 1H, 08( 1H,
7.16-7. 20( 2#? mﬁoof @?@;@é £pg Sé) ul a%%?sﬂwt?ﬁezwﬁ%a%?ﬂf@l{%@?ﬂ4ﬁy gﬁ%ﬂ%) ¥
§5A 2- (@55%‘%117{9%%%&11&:&59)/1’@2}@ redetych) nﬁxtﬁf&%@lﬁﬂdﬂbfo %) of water, neutralized
- AmM No- o- oro enao,

. the tit
obt ai ned f polusion et TRbe Reanater Pl BRI goiG o0 ml of
manner to nﬁb@ataa) Aft&ﬂ'l‘hNMRgi(IﬁWﬁQfed@as cﬁleapm) afhyRi3o6. B8grdsiunmsulfate,

055 (5. %rw??a% i B St i redieed BisRbinand phffed BY Shigh HePfarthn

the titl e chpousgapias(ndixxanaetlyf acetatd 5Q: Ngo giel@ 206imgeobthe title compound.
LSRR S R 5 IO g
6. 60- 6. 65( &I25-GPF(1H®)78- 6. 81( 1H, , 7.13-7.16(1H, m.
MS (FAB); m/z 207 (M+H)"
[0173]
Example 3: 2-(1H-Pyrazol-1-yl)phenol
20  a) 1-(2-Methoxyphenyl)-1H-pyrazol
| 200 mg of 2-methoxyphenyl hydrazine hydrochloride was dissolved in 5 ml
of ethanol, and 189 pl of malonaldehyde bisdimethylacetal was added and heated at
reflux for 2 hours. To the reaction mixture was added 50 ml of water, neutralized
with a saturated aqueous solution of sodium carbonate, and extracted with 60 ml of
25  ethyl acetate. After the organic layer was dried over anhydrous magnesium sulfate,
the solvent was distilled off under reduced pressure to yield 179.4 mg of the title
compound.
'"H-NMR (CDCl3); § (ppm) 3.87(3H, s), 6.42(1H, d, J=2.4Hz), 7.02-7.07(2H, m),
7.27-7.32(1H, m), 7.68-7.72(2H, m), 8.01(1H, d, J=2.4Hz).
30  MS (FAB); m/z 175 (M+H)"
[0174]
b) 2-(1H-Pyrazol-1-yl)phenol
121 mg of the title compound was obtained from 178 mg of 1-(2-
methoxyphenyl)-1H-pyrazol in an analogous manner to Example 1b).
35 'H-NMR (CDCl3); & (ppm) 6.49(1H, d, J=2.4Hz), 6.88-6.92(1H, m), 7.08-7.10(1H, m),
7.14-7.18(1H, m), 7.35-7.37(1H, m), 7.72(1H, s), 7.99(1H, d, J=2.4Hz).



M5 (ESI); mz 207 (M+H)+ [0216] Exanpl e 26:

5-Chl oro-2- (3, 5-di net hyl- 1H pyrazol - 1- yf | phenaol 168.8 ng
of the title conmpound was obtained from 287 ng of 2-am no-5- 20

chl orophenol in an anal ogous nanner to Exanpl e 2b). 1H NMR (CDC13); 8
(ppm 2. 30(3H, s) 2.40(3H, s), 6.05(1HPs), 6.87-6.90(1H, M,

7.10-7. 14( 2H, , 10. 23(1H s). M5 (FAB); mz 223 (M+H) [0217]
25Exanpl e 27: 2 3,5-Di rret - 1H pyrazol - 1-y1) - 3-ni t rophenol
75.4 ny of MBESDimE Wb was obtained from 308 ng of 2-am no-3-

nltrophenol 173]an anal ogous manner to Exanpl e 2b) 1H NMR (CD30D); 5
(ppm 2. 14é4H s), 2.19(3H, s 6. 041(_11H s), 7.27(1H, dd, J=1.6,
7.6Hz2), 7. ¢ 4i@-(53Hydrogy-37methyl- 1 Hmysarolty-yliphenel7. 6Hz) . 30 MB

(FAB); ml Za?§4{;(d}~ﬂbw 1&@2&&&0@%@1)%32@&11}21 (B.pyrr6 methyl- 1H pyrazol -
-y1l)-5-nitrophenol f the titlé conpound was_obt ai ned
from 308 ng of 2-aml n&ig-ofnthe dgi%eﬁempphndanwabﬁnaa beesds Tmnt?0 (g of 2-

Ex | 2b 3 ; 0
N igFla S%netl?@%ghw}g@% 5ro@ﬁ]l7éﬁl718 2671138?.??& 89 m&lgﬁ ﬁ&'fbacﬁth’;e in an

53 - M( ESF“)"alOﬁ?% W%WW@? b Exanpl e 29

3- (1- (2- Hy drosymherTy @Djy%@ﬁﬁi)memm §)Hsm6 csb éswb)m(mnﬁnmwamad(zﬂ
29.9 ng of qet hyl 3-(1-(2 ydroxyphenyl di met hyl - I—ipyrazol 4-

yl ) propanodte was dissolved in 0.6 nl of rret hanol, and to the mxture

was added OIPEEST); mfz 20M-(30eiYim hydroxi de and sti rred at room
terrperaturf 11:;%5 3.5 hours. To the reaction m xture was added 20 m of
wat er, neu(il fzed with IN-hydrochloric acid, and extracted with 20nl
of ethyl abpzfﬁﬁé{yd@cﬁ)t)eji -nicileylolHraprazol-ayBphevad dri ed over anhydrous

ragnes!un s T2t SRESHH QB L AR S A By
(ppm 2. ZQOMOMhe@I)%(‘@H}yldH p2rabal(iR ldn analogev. iGimer tREXBAE 1b).,
Pk CH %@mé% %ipnly 98GO S 30tm, o; %376 856A mM 1V,
(FAB) ; 2
J=7.6Hz), 7.37(1H, d, J=7.6Hz).
MS (FAB); m/z 191 (M+H)"
[0177]
Example 5: 2-(5-Methyl-3-trifluoromethyl-1H-pyrazol-1-yl)phenol
20 a) 1-(2-Methoxyphenyl)-5-methyl-3-trifluoromethyl)-1H-pyrazol
300 mg of 2-methoxyphenyl hydrazine hydrochloride was dissolved in 1.3
ml of 2-methoxyethanol, and 2.5 ml of acetic acid and 208 pl of 1,1,1-trifluoro-2,4-
pentanedione were added and heated at reflux for 1 hour and 40 minutes. The solvent
was distilled off under reduced pressure, and 50 ml of ethyl acetate was added, and the
25  organic layer was washed with 50 ml of a saturated sodium bicarbonate solution and
50 ml of saturated saline and dried over anhydrous magnesium sulfate, and the solvent
was distilled off under reduced pressure to yield 485.6 mg of the title compound.
'H-NMR (CDCl3); 8 (ppm) 2.14(3H, s), 3.78(3H, s), 6.40(1H, s), 7.00-7.07(2H, m),
7.31-7.33(1H, m), 7.41-7.45(1H, m).
30 MS (ESI); m/z 257 (M+H)"
[0178]
b) 2-(5-Methyl-3-(trifluoromethyl)- 1H-pyrazol-1-yl)phenol
320.1 mg of the title compound was obtained from 1-(2-methoxyphenyl)-5-
methyl-3-(trifluoromethyl)-1H-pyrazol in an analogous manner to Example 1b).
35  'H-NMR (CDCly); 8 (ppm) 2.41(311, s), 6.52(1H, s), 6.95-6.99(1H, m), 7.11-7.13(1H,
m)}, 7.20-7.24(1H, m), 7.28-7.32(1H, m).



15Exanpl e 30: 5-Chloro-2-(3,4,5-trinethyl-1H pyrazol -1-y1) phenol

152 ng of the title conpound was obtained from 287 ng of 2-am no-5-
chl or ophenol and 233 1..t1 of 3-nethyl-2, 4-pentanedi one in an

anal ogous manner to Exanpl e 2b). 1H- NMR (CDC13); 5 (ppm
1.99(3H, s), 2.24(3H, s), 2.31(3H, s)T ¥ 86-6.89(1H ),
207.09-7.11(2H, m. Ms (FAB); mz 227 (MtH) [0221] Exanple 31:

5- Ami no- 2- (3, 5-di met hyl- 1H-pyrazol -1 -yl ) phenol 86 ng of

2- (3, 5-di M&@M&ﬁé&@r’“ y1)-5-nitropheno| was di ssolved in 25
1.7 m of B@ and 43 ng of 10% pal | adi unf car bon was added and
stirred under rogen at npsphere _at roomtenpe ure for 45 m nutes.
After the Eﬁ%lﬁpétﬁ &-(Fer Busiriiigesomethyld Bapygpsol- 11’145&3%@8Pbent was

distilled gff. (@M&ﬁoiﬁﬂ%ﬂ%ﬁt@%ﬂmr&muwl@1 gﬁafomg of the title

conmpound 2.

o). 322K, s), Eh@q(tiqacoggpowed z‘ﬁitsqub 3 zfﬁz?m ﬁa’%@?ﬁ'l
d, J=2.4Hz} dl’ﬁzﬁylil)]dro@llor&l%SaMB R 8f Glék‘hﬂtﬁ)}oacbﬁl (aEétBhe ifil #n A0dlogous
(l\/HrH) [0222T Exanmpl ewf

5-Ni t r o- 2- PERPREHOEXARR{G 31 H- pyr azol - 1- y1) phenol 289.5 ny

of the tit FH mmm@@mlg\}vas @bl NeT3H, ) 308-1us(BH, 20)M.38¢1H; d, J=7.6Hz),

35n|trophe @‘E 33;&%1 of 3-nethyl -2, 4- pent anedi one in an
anal ogous rénkEd ¢ le 2b). - 54 - 11-1-NMR (CDC13); 5 (ppm

2. 02(3w sMs@m(ﬁhm)(Mm)dowH, s), 7.33(1H, d, J=8.8Hz), 7.79(1H,
dd, J= %%iiz 7.94(1H, d, J=2.4Hz). M5 (FAB); mz 248 (MtH)
[0223] 5Ex£ 33: 443 ,5 -D inethyl-1H pyrazol-1-yl)b enzene-1, 3

-di ol a) B) Q—-(DSnﬁﬁsh(fklppdnﬁethMde)pymzalel-gﬂ)phenol 576 1.11 of

1- brono- 2, 4-di neth benz i | i
tetrahydr ofur an aﬁ%g% 0?1% iw@g C%ﬁp?%% %I |6§’ﬁa§% d ﬁjogquilﬁ TetP%X}Ehenyl)
hexane was 3gdbietlifiooputtbe)-dH-psdlusideined igah aho v §p he ragalogpesn mapner to
m of i§||%o? gpeybgorate was 10 added, and after stirred at -78C for
mi nUt es, t ture was stirred at roomtenperature for 2 hours.
To the r eaﬂ:HH‘éMRn{QDGhé; 5 4ppm) 69P0-Wad@H, amd 71077081 Fs NahyH Y Hl, 6).i 632-
aci d was a g extracted with 50ml of ethyl acetate. After the
organic Iayer vvas ried over anhydrous magnesiumsulfate, the sol vent
was di sti| MSI(AB);und@07 (Mdtubed pressure, and purified by silica gel
col um chr graphy 15( hexane ethyl acetate = 2:1) to yield 610.2
ng of the %Z npound. MR (CDC13); 5 (ppm 3.85(3H, s),
3.89( 3% s)Exa@pB?ﬂ 2?|=£3 M)%thﬂslﬁelewolsl)ryl)ﬁl%lele dd, J=2.0, 8.4Hz),

]7_ (7;( g_lHDl ?re ?] Og M%&x@@%ﬁg—b rﬁéthefl 1H- p_l)-/razol
yphen di e razol
mg of the title compound was obtained from 200 mg of 2-

methoxyphenyl hydrazine hydrochloride and 151 pl of 4,4-dimethoxybutan-2-one in
an analogous manner to Example 1a).

25 'H-NMR (CDCl3); & (ppm) 2.31(3H, s), 3.80(3H, s), 6.14(1H, d, J=2.4Hz), 6.95-
6.99(2H, m), 7.18-7.22(1H, m), 7.61-7.63(1H, m), 7.84(1H, 4, J=2.4Hz).
MS (FAB); m/z 189 (M+H)*
[0182]
b) 2-(3-Methyl-1H-pyrazol-1-yl)phenol

30 76 mg of the title compound was obtained from 115 mg of 1-(2-
methoxyphenyl)-3-methyl-1H-pyrazol in an analogous manner to Example 1b).
'H-NMR (CDCly); & (ppm) 2.36(3H, s), 6.24(1H, d, J=2.4Hz), 6.85-6.89(1H, m),
7.05-7.14(2H, m), 7.29-7.31(1H, m), 7.86(1H, d, J=2.4Hz).
MS (FAB); m/z 175 (M+H)"

35 [0183]
Example 8: 2-(5-Methyl-1H-pyrazol-1-yl)phenol



20610. 2 ng of 2, 4-di net hoxyphenyl boronic acid was dissolved in 6 m
of methylene chloride, to the m xture were added 387 ng of

3, 5-di net hyl pyrazol, 730 ng of copper(ll) acetate and 948 m of
pyridine, and the m xture was stirred overnl ght at room tenperature.
To the reaction nixture was added 60 ™ #df~ water and extracted with
60 mM of ethyl acetate. After the organic |ayer was dried over 25
anhydr ous nesi um sul fate, the solvent was distilled off under
reduced pré%gﬂgé\/fethﬂ?ébmﬁnm Peagetbyl- Biltnyeazohel col urm chr omat ogr aphy

( EEKI K‘/g e( g[:)g)]/_l?)) ac et?@hf‘g o13he )1t1% Qoﬁﬁbgl‘lugi ®ds Jbt!ﬁﬁe@gr;)ﬁm{)t Ih% e Z%c;fHWBnyl

3. 85(3H, s}lydlﬁzm(midméijm@ gul 65 ‘5 12@# 4,fydimpthpaytmisntdiqne i, arggnajggous
(FAB); m Zn?a%ﬁer(twﬂsban{p@@?é] c) 443

, 5-Di net hyl razol 1) benzene- 1 of
12 (2 a8 RPN USG5 e AoTATh smswsalzcs» 1B, Sb Y6901, m),
m of net hylge,npz tpm)dfe;;la;rgjj(ﬂ.H?m 7.84(1&Mssol uti on of boron 35

tribrom de Wyl e iLde was a ded at room t enperature and
stirred foMg( m/q.‘ﬁgﬁlgllgg{), on m xture was added to 30 ml of water,

neutralizefomM4th 1IN-sodium - 55 - hydroxide, and extracted with 50
m of ethy t ter t ni.c layer was dried over anhydrous
magnesi um bb?ﬁgﬁ\gﬁﬁi’lﬁ@{?MWEE'%?‘CWIN| |l ed of f under reduced
pLessut[@, and pur#4. Eedlguf)fn@epflﬂfac:@ﬁpduﬁdthritam-db_aad{igd §ftdr'nc39 gmflg cﬁllu(m
chromat ogr a e: e et a o vie : 0 e
Uitl e conpaf}ﬂﬁo SRS eI By 3 i gpiapoloolfSpnet o Exttibig b))
g. 8%2 %E s sJH- I'@/IR?(GBCIgOl;dﬁ @pi) 8.4 R38Hz), 608783 1d{, J%G?sznggﬁae gg(iﬂ 'm),
5- Ami no1 2- 316_78]5?( ri’mg{vﬁ égg-ﬂz%l{’r%li’ofgﬁi @A@’?ﬁg é&%iOllS 4 mg of the
title corrpMBw@A@)srrdbﬂaﬁ(MdHf)rom 200 ng of 5-nitro-2-
(3,4,5q74ri 1- 1H pyrazol - 1-y1) phenol in an anal ogous manner to

157 M3y

Exarrple 31 1-NVR (CDC13); 5 (ppm) 1.97(3H, s), 2.23(3H s),
2.24(3H, sExampleoy 2H3,45-Trisedieyl At pydol- 1yDplgnoB. 4Hz), 6. 40(1H, d,

J=2.342) . &) 0% Mo 6 ol harol® (FAB) i iz 218 (Mt

15[ 0227]
4-(3,5-di met hyl- 1%%@@@1&m§th9&yp1®nhymr®mmh2@n@ieladeaws/ﬂas@ved in 4 ml

239. 4 ng OEf Etjﬂ d1l B L 18P IPBHAC %ZI ?Qtlﬁhﬁﬁgd F)BQ Wa33adPaf h&?ﬁ:éﬁl re?lux

am no- g%ehzene cgpboxy I’n “an ana ogous nanner
2b) . H’-CNI\/RCF w§: B thepigpetiomemigpre wys agdedsyBml of ywatg, gzvtquwedsfylth a

6. 08(1H, S%aturﬁte%Gal_rilzu%les Zo%ﬁéﬂx of‘)sodﬁnﬁ@z(rﬂ)b'hatgdan@a&ra@ted%ﬁﬁ'@& ml of ethyl
7. 76( 1H, M5 (ES m z
acetate. Aﬂer the organlc layer was drle over anhydrous magnesium sulfate, the

solvent was distilled off under reduced pressure to yield 209.8 mg of the title
compound.

25 'H-NMR (CDCl3); & (ppm) 1.98(3H, s), 2.02(3H, s), 2.24(3H, s), 3.80(3H, s), 6.99-
7.04(2ZH, m), 7.29-7.31(1H, m), 7.34-7.39(1H, m).
MS (FAB); m/z 217 (M+H)"
[0186]
b) 2-(3,4,5-Trimethyl-1 H-pyrazol-1-yl)phenol

30 104 mg of the title compound was obtained from 209 mg of 1-(2-
methoxyphenyl)-3,4,5-trimethyl-1H-pyrazol in an analogous manner to Example 1b).
'H-NMR (CDCl3); & (ppm) 1.99(3H, s), 2.25(3H, s), 2.31(3H, ), 6.90(1H, t, J=8.0Hz),
7.08(1H, d, J=8.0Hz), 7.06-7.20(2H, m), 9.89(1H, s).
MS (ESI); m/z 203 (M+H)"

35  [0187]
Example 10: 2-(5-Amino-3-tert-butyl-1H-pyrazol-1-yl)phenol



[ 0228] Exanpl e 36: 3- Ami no-2-(3,5-dinmethyl-1H pyrazol -1-yfl phenol
38.9 ng of the title conpound was obtained fromb56.6 ng of 2-(3,5-
25di net hyl- 1H pyrazol - 1-y1) - 3 ni trophenol in an anal ogous manner to
Exanpl e 31. 1H NMR (CDC13); 8 (ppm 2. 146(3H s), 2.25(3H, s),

3.57(2H, s), 6.02(1H, s), 6.32- 6. 37(‘2|—fJr , 7.02(1H, t, J=8.0Hz). M5
(FAB); mlz 204 (M+H) [0229] 30 Exarrpl e 37
4-(3,5-Di net hyl- 1H pyrazol - -3-h roxybenzene carboxylic acid

100 ny of ﬁ)a@-h@;ﬁ Batyl3 - @—@?WW@I& PyEgPl-Tapine 3. hydr oxybenzene

carboxyl ate was dBﬁ?@ll\‘@dofr‘thé fﬁleoéon'ﬁﬁ)tuhan%s 8indd 6 800 mg of 2-
AN- sodi um hydr oxi de was "added room ter%algature andazldérred for 3. @

hours. To ﬂWélqué’H]éQQthYﬁiﬁaﬁlﬂlﬁﬁ’é{drofbl% eotl St Axdrdimg) X eRRanenY
L S0 ghesilnt st onpam g LB 0 o oL

oo es PR GRCERS Gt ThalTE . b RieRl SL D AaY I AL PR S), 4b1-
yiel d 40. 87mé ¥ hi)e. 3075 14, toh ), W@SCDWQHDQL() 111-NMR (CD30D); 8 (ppm

2.16(3H, s %;; 2 4(1H s), 7.30(1H, d, 5=8.4Hz), 7.59(1H,
dd, 5=2.0 2820 MtHY " 3=2. OHz). MB (ESI): mz 233 (MtH)

5[0230] Ex pong

4- (3, 5-Di yz 1H—p -h N N- di et hyl benzam de

36 ng of %Eg ‘BHFWQf%%’P {i‘ﬁY‘pﬁl %qy’%@( -hydr oxybenzene carboxylic
acid wag dissol veds. an@oﬂthatltm‘ cdi)\ﬁqundﬁ@hs&ﬂ)tafrgecbfroﬂl- 18- shigrogt3ntettebuitylel -
propyl) - 3- éﬁt | car .ochl or i de%f %Imert le 1b)

1- hydr oxybé&fi l}qgg glrﬂ g? eyt WP ne (ﬁ%‘l@fﬂp

iHEJ(S(ﬁI ut i ohlzl_-N\zeme(m@a;; Ea(’lq)ns)g i. B@(@H{Oa) 398421 eppersatiy 8, BO0(H, hhuflslhé
o the rea e s

R R e R R A I o M i
anhydrous gefi@siUIA($Hl bd.e, the solvent was distilled off under

reduce d using a preparative thin-layer silica
gel co? ﬁikb:)rra)[ ograpz&% }ﬁhyl acetate) to yield 11.4 ng of the
15titl e cof@id@hd. 111-NWR (CDC13), S (ppm 2.31(3H, s), 2.41(3H, s),
3. 02( 3H, (13 ( OHz), 7.23(1H,
d, 5=8. om))axa‘?pgé“ 'Zﬂcﬁ)no %ég)?éﬂékg’eﬁml H?Hégﬂ—@’ egggl] 20 Exanpl e
39: 4-(3,5apl roi}m}sywamanyl)y&ﬁdgnﬁ%k arri de 34.3

ng of the title C??@QQH% ofahe Qﬁfeaéd?ﬁ%ufnﬂ%g%tgﬂn@g R5m 4%8, Mg of 5-chloro-
di met hyl- 1H- pyrazo hydr oxybenzene car OXyFé(I C aC| d and 38 pl

of ammB@i anmnwamﬂlﬁe aﬁdrﬁﬁ%lpegéusarnwuﬁ SapReinpi fxagple 2
%1%9('\'2/5 (Cog g dd255_ &:[6@1)9)'05 % ﬁﬁf&ﬂ (31?1) s), Zz%(ﬁ’ﬂH) .33732(:)%11@, %g%?&lﬁ?,)s%16.93(1H,
5=2. 0Hz) . J=2.4,7.2Hz), 7.33-7.35(2H, m
MS (FAB); m/z 237 (M+H)"
[0190]
25  b) 4-Chloro-2-(3,5-Dimethyl-1H-pyrazol-1-yl)phenol
67.3 mg of the title compound was obtained from 104.8 mg of 1-(5-chloro-
2-methoxyphenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to Example 1b).
'TH-NMR (CDCL:); & (ppm) 2.30(3H, s), 2.43(3H, s), 6.05(1H, s), 7.02(1H, d,
J=8.8Hz), 7.14-7.20(2H, m), 10.08(1H, s).
30  MS (FAB); m/z 223 (M+H)"
[0191]
Example 12: 2-Chloro-6-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
a) 1-(3-Chloro-2-methoxyphenyl)-3,5-dimethyl-1H-pyrazol
30.6 mg of the title compound was obtained from 158 mg of 3-chloro-o-
35  anisidine in an analogous manner to Example 2b).

'H.NMR (CDCL); § (ppm) 2.14(3H, s), 2.29(3H, s), 3.49(3H, s), 5.99(1H,s), 7.12(1H,



M5 (ESI); mz 232 (M+H)+ [0232] Exanpl e 40:

3- Hydroxy-4-(3,4,5-trinmethyl-1H pyrazol - 1-yl) benzene carboxylic acid
a) Methyl 3-hydroxy-4-(3,4,5-trinethyl-1H pyrazol-1-yl)-benzene
carboxylate 30 110.4 ng of the title conmpound was obtained from 167
ng of methyl 4- am no- 3-hydroxybenzene ‘1:7ar‘boxyl ate and 116 pi of
3-net hyl - 2, 4- pent anedi one in an anal ogous manner to Exanple 2b).

1H NWVR (CDC13); 8 ( E)rr) 2.00(3H, s), 2.26(3H, s), 2.36(3H, s),
3.92(3H, s}=,1=3-.0ﬂ¥—)='§ PECIA ), 7TABB4G(160MDH, m), 7.49(1H, s),

10. 53(1H, $ig (B MBSl M-z 261 (MeH) 11 [0233] - 57 - b)
3- Hydr oxy- 4- g 47°5-trimethyl-1H pyrazol - 1-y1) benzene carboxylic acid
68.7 ny of [AW&]title compound was obtained from 110 ng of nethyl 3-

hydr oxy- 4- 6?243156&[3_@5%@@2}_95[@%1_1:% =fRnzene carboxyl ate in an
anal ogous nanner to anple 37. H NVR “( 0D); 8 ggprr) 1. 9983H s),
2.09(3H s), 2.20¢34mg rg%) the fitlegompound wasgbtamey from 53 ¢pg ofd-(xhbore;2-

8. 0Hz), 7. @tnb; nXi});ii?,SQl_Hﬁ):t-h MBH (524 2ol il ardolgoluMitdhn:08 34k mwle
41: 3- Hydr px -4-:{?3 5-trimet f‘{yl- H pyrazaol - 1-y13 benzanm de 1033. 3 rFIJ
of the tit 8 NGRUGREAIPEEN APREHLI WD), 61056 Hhr GRGUE, b 1-8.0H),

(3,4, 5-tri maghyis1H; pyr azel7-31(Vighanzens(cdryoxylic acid and 32 pl of
anmoni a wa 14 an aggé @ﬁoﬁ? manner to Exanple 38. 1H- NMR (CD30D); 5
(ppm 1. 99%‘&—( “Q%),’ myz + ), 2.19(3H, s), 7.27(1H, d, J=8.0Hz),
7.40(1H) dmi193f2.0, 8.0Hz), 7.57(1H, d, J=2.0Hz). 15 M5 (ESI); nmz
246 (M+H) 02351]

4~ (4 Cnl br E39BE 43 TR 5-imeie Y ayrarol) fBgRdnz ami de a)
Met hyl  4- ( dy 4\Thivro-13(25mdiboryphehy} 3, Piiimaethyl- TH Y273k hydr oxybenzoat e
Go-1,10,0% Lhe. L1 4 SRR 0 SOLALIGS L Oasts T IR o
an anal ogonsthvapplemyt bydrazinp hgdiohloriiblaniR 1GGRGI3) -chbrdpeatihe 2,8 2{c8k, in
$) 77(21ﬁ?2(2 - arf%%g‘f%%%gy‘ to%:(am%lgf'é)?' 26(1H, m, 7.60-7.66(1H m,
4- (4- Chl or H-HMRA{GRChY 15 Uhopy2.820H,9); 2P hs)dBdMyHeéng)oi7d0atD6(2H, m),
7.30(1H, dd, J=1.6, 7.6Hz), 7.38-7.43(1H, m).
MS (FAB); m/z 237 (M+H)"
[0194]
20 = b) 2-(4-Chloro-3,5-dimethyl-1H-pyrazol-1-yl)phenol
151.9 mg of the title compound was obtained from 193 mg of 4-chloro-1-(2-
methoxyphenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to Example 1b).
"H-NMR (CDCl5); & (ppm) 2.30(3H, s), 2.37(3H, s), 6.91-6.95(1H, m), 7.09(1H, dd,
J=1.6, 8.0Hz), 7.17(1H, dd, J=1.6, 8.0Hz), 7.21-7.25(1H, m), 9.23(1H, s).
25  MS (FAB); m/z 223 (M+H)"
[0195]
Example 14: 2-(3,5-Diethyl-1H-pyrazol-1-yl)phenol
a) 3,5-Diethyl-1-(2-methoxyphenyl)-1H-pyrazol
209.8 mg of the title compound was obtained from 174.6 mg of 2-
30 methoxyphenyl hydrazine hydrochloride and 135.5 ul of 3,5-heptandione in an
analogous manner to Example 1a).
'H-NMR (CDCl3); 8 (ppm) 1.14-1.18(3H, m), 1.25-1.31(3H, m), 2.42(2H, q, J=7.2Hz),
2.67-2.73(2H, m), 3.78(3H, s), 6.03(1H, s), 6.99-7.04(2H, m), 7.31-7.40(2H, m).
MS (FAB); m/z 231 (M+H)"
35  [0196]
b) 2-(3,5-Diethyl-1H-pyrazol-1-yl)phenol



39.2 ng of the title conmpound was obtained from69.1 ng of nethyl
4-(4- chloro-3,5-dinmethyl-1H pyrazol -1-y1)-3- hydroxybenzoate in an
anal ogous manner to Exanple 37. 1H NVR (CD30D); 5 (ppm
2.15(3H, s), 2.24(3H, s), 7.32-7. 35(1H n) 7.59-7.66(2H, 30 m. M
(ESI); mz 267 (M-H)+ [0237] c¢)

4- (4-Chl oro- 3, 5-di et hy1- 1H pyrazol - 1- yl) 3- hydr oxy benzam de
12.3 ng of the title conpound was obtained from37.9 of )

4- (4-chloro- 353, 552 meg ofthe Lideppmppond waymytagwﬁﬁmmﬁgg@i&@ﬁ 54ligthyl-1-

and 17 pl t e 38. -
and 17 pl i LE&S}B ﬁ%tﬁ? gp ﬁﬁ%@%&ﬁﬁﬂﬂ&%%ﬁ@gﬁ)
7.29-7. 32(iHI-NM)R (@D¢1})784 oh, 1.8§1.31(66( 111)42@%( H\vE, JES6H2).n2 766286 4.

(M:H) [ 02381y gRpamdl 1@143s), 6.90(1H, q, I=7.6Hz), 7,09(1H, d, J 7.6Hz), 7.19-7.22(2H, m
2-(3,5-Di rretLyl- p$r az%) §1) bqe’nzeneZ (SI ol %) ( )

2- Ami no@en?eﬁr%lﬂ;ﬂ di ol 465 g of 2 ni tror esor ci nol was

di ssol ved v & BBTTmAR19ihANYr, and 230 ng of 10% pal | adi uni car bon
was added, and_stirred under hydr ogen at nosphere at room tenperature

for 1 hour [0 er the insoluble matter was filtered off, solvent was

10di sti | | egxgiy eurad@t(srseﬂuﬁ@tﬂypmwzm-u@l eﬁiﬁewﬁd%m of the title

conpound. 1H— DVBO- 6. 28 . M5 (ESI); mz
126 (MrH) PbEE9P- [é‘)"“eih()?\‘ri’ipii‘é)“}% Sﬂaﬁ&ﬁiﬂg Efrgé et hyI benzene
sul fongge) 15100 %P ahe 20ﬂrfhé10tbt@d'lzo%ﬁ®0&mc3 Wholobesedlifian! vesl thg &f 9,3-

of dichlor ane, . and 234 of triet n nd 320 ng of
p-t ol uene Eﬂwnemedwaéﬂ pPeSInEET Eﬁ%"@?}?l?ﬁgg room

t enper at uréHfNMR cﬁa@rgyr&(pp A R3HEHED. Q%Hﬁs%BtﬂEX{BHZ@ 8191 (HH, Wht£96(1H,

was added, a%%égg&ﬁqte 05 &J?S(ﬁ—i ethyl acetate. After the

organic | a% Flov ydro )magne5| um sul fate, the sol vent

was 20 di stM$ (}HdBpfrﬁ/leBﬂegMﬁauced pressure, and purified by silica

gel co mat ogr aphy (hexane: ethyl acetate =4:1) to yield 278.1
the 1TERL

ng of conmpound. 1H NWMR (CDC13); 5 (ppm 2.46(614, s),
3. 83(2H, s))34348idethylt |H-pyBzoHrjyhbénzzaed 1% diod, J=8. 3Hz), 7.32(414,

d, J=8.1Hz), 7.72688 1@ of We HR) coltFordiShhs HhdinédPhrdnMide fml 8F40%2,3-
dimethoxyphenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to Example 1b).
"H-NMR (CDCls); & (ppm) 2.26(3H, s), 2.38(3H, s), 5.99(1H, s), 6.75-6.85(3H, m).

20 MS (FAB); m/z 205 (M+H)"
[0199]
Example 16: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)benzene-1,4-diol
a) 1-(2,5-Dimethoxyphenyl)-3,5-dimethyl-1H-pyrazol
260.3 mg of the title compound was obtained from 306 mg of 2,5-
25  dimethoxyaniline in an analogous manner to Example 2b).
'H-NMR (CDCl3); & (ppm) 2.11(3H, s), 2.30(3H, s), 3.73(3H, s), 3.78(3H, s), 5.96(1H,
s), 6.91-6.93(3H, m).
[0200]
b) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)benzene-1,4-diol
30 162.6 mg of the title compound was obtained from 260.3 mg of 1-(2,5-
dimethoxyphenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to Example 1b).
'H-NMR (DMSO0-d6); & (ppm) 2.07(3H, s), 2.14(3H, s), 5.93(1H, s), 6.56(1H, d,
J=2.8Hz), 6.66-6.69(1H, m), 6.80(1H, d, J=8.8Hz), 9.02(1H, s), 9.17(1H, s).
MS (FAB); m/z 205 (M+H)"
35 [0201]
Example 17: 2-(4-Ethyl-3,5-dimethyl-1H-pyrazol-1-yl)phenol



c) 2-(3,5-Dinethyl-1H pyrazol - 1-y1) - 3- hydroxyphenyl 4-methyl benzene

sul fonate To 278 ng of 2-am no-1, 3-phenyl ene
bi s(4- met hyl benzene sul fonate) was added 0.64 ml of 5N-hydrochloric
acid, and to the mxture a solution in ich 58 ng of sodiumnitrite

was dissolved in 0.4 m of water was adted dropw se at 0C, and 30
stirred for 30 mnutes. Then, a sol ution in which 289 ng of stannous

chl oride was di ssolved in 0.32 of SN-%drochl oric acid was added
dr opwi se a®) Ethyldl- é%meﬂ@efyplaﬁnyh) hodimetiiel Hawaael was distilled of f

under reduced pressgifen I%g@@ the 3tiflt &fmﬁ}uﬂanﬁilas a&ﬁmﬁ@d Phroff 266 ehy! of 2-

acet one were added and ated at refl ux hours. To the reaction

m xt ure wadexyahey! ydgringdydrochlonde ﬁé@ttlﬁélﬂtl 98 8-l 2. penangdignedn an

35so0di um bhﬁﬁb@ﬁj@%@@p{@ﬂ@*@ﬁp]gﬂ@) extracted with 50 m of ethyl
acet ate AL}té%gmhe or (%pl ){er was dried over anhydrous nesi um

sul fat e 36, 1, JebSHln 2 03, 4. ddabed) 242(H,
pressure, 3aAU6HYY), |3f79Q;H,u§); 699, 041(;@1& @%!7.30F ORI hnpmat ogr aphy
(hexane:etlﬂlﬁl@&ﬁv%/e élff to yield 62.9 ng of the title
conpound. ( e H)g (pprr) 2.15(311, s), 2.17(3H, s),

2. 41( 3H, 51020‘3]91(1H s), 6.93-6.- 96(2H, m, 7.14(2H, d, J=8.0Hz),
7.18-7.26 : 7 2 J=8. OHz).. PSI); mz 359 (Mt
[0241] d)(%}%é“?t"ﬂilrﬁe?%ﬂgmb?rpéﬁﬂo 39)1’?‘8% z(ene )1 3-di ol (M) To

62 ng od 2-(3,5-dime: h)gleﬂiﬁep;tfe&%ﬂipoimd!Was&btﬂjﬁh’doﬁg‘rpmayhgéf 4-ethyl-1-(2-

e st o SRR RS s BYETH Bt Rt el afidnd o Bhaiiole 1)y
of water, éHNM@a@(H]CIaL Sriepinlit. IN@H,3, F=hekir)s 2. 2TGH M, 2. ECE(GHL @)1 2.43(2H, q,

m xture, 20Q_ t d r h et hyl
acet at e. A?t er %g\%@rgg% FQ 2?9\/\%@&0{% Z@@éer%qam%{lldn)g g’n«gm um
sul f at e, th@&b&ﬂhmﬂZW&%(Mﬁﬁ)l |l ed off under reduced pressure, and
purifiegd gd%@}g preparatlve thin-layer silica gel colum

chromat ogr (hexane: ethyl acetate =1:1) to 15yield 20.8 ng of the
title corrpBﬁmiplelll& Ko 4.5-tameppigl HepwragdH -yBphenol 16(3H, s),
5.98(1H, s), 6.45 &
Mz 205 (M) [ 02& H%Exf]thg Tﬁ’l'é'z(%mp%uf?@ (whEloblained T ort 20} 2 MEO@ESAlﬂmo 5
2- (3, 5- Di mBeespphanal ppda b Hﬁnf ]_S)-mgﬂyybeﬁypqm@wdmng)m an analogous manner to

2- Am no- 5- ggglﬁweglwnyl 4- et hyl benzene sul fonate 400 ng of
2-am no- 5-pe phenol was dissolved in 6.5 m of dichloronethane,

and 47¢) 121H6‘¥M8r ‘i@fﬁly) an{RFE)ah89@ 10 sh?- 31, £b12:2H8&Hs 8, Gty 6 SA(16Himb

wer e addedgaqnds. gi(quﬂg 'pqonqqmpqelﬁper ature for 1 hour. To the 25
reaction nixt n of water was added, and extracted with 60 m

p
of et hyl a%gtésé) lﬁ(thQ\%l (MTé{)organl c layer was dried over anhydrous
magnesi um of4 te, the solvent was distilled off under reduced

ressure, uri f | lL.ic colu r omat ogr
(phexane: etﬁ g]@elt9allzég'—L§’S[‘ir)° dime éilg%ﬁ’yiazr‘?g'qﬁ(fi%"ﬁéeﬁel g‘ﬂ gﬁgorrpound
elsH%Tw?% %@MI&o(lgm d%n&M%hexsng%zGeiﬁgeaﬂl_yﬁfsﬁ, agol63(2H, brs),
J=8. 4Hz), 7.78( 2153% g gﬁ lﬂel\/%‘”tlﬁ%iﬂ?i; aF ,0039iged nﬁié‘?%?j%ﬂ%]"fb)? 3
2- (3, 5- Di néinfetHoxbbhibivie aﬂ@ 228 1y b}‘-3&hl@bﬁaﬂtm¥1dlérdﬁﬁtdﬁydnbﬁig§@s1@1anner to
sul fonat e :&I’g 45:1% 2%54 of 2-am no-5-net hyl phenyl 4-net hyl benzene

sul fonat e
'"H-NMR (CDCl3); & (ppm) 2.10(3H, s), 2.29(3H, s), 3.74(3H, s), 3.78(3H, s), 6.94-

30  6.97(2H, m), 7.26(1H, s).
MS (FAB); m/z 267 (M+H)"
[0205]
b) 2-(4-Chloro-3,5-dimethyl-1H-pyrazol-1-yl)benzene-1,4-diol
184.8 mg of the title compound was obtained from 329 mg of 4-chloro-1-

35  (2,5-dimethoxyphenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to Example
1b).



35 added 1.6 m of 5N-hydrochloric acid, and a solution in which 146
ng of sodiumnitrite was dissolved in 1 nl of water was added

dropwi se at 0C, and stirred for 30 - 60 - mnutes. Then, a solution
in which 736 ng of stannous chloride vvag di ssolved in 0.8 m of

5N- hydrochl oric acid was added dropw Se %t~ 0C and stirred for 1 hour.
The solvent was distilled off under reduced pressure, 3.2 nl of

et hanol and 167 tl of acetyl acetone were added and heated

Cet e £ o THINMR {DMEOMRE Potrriod BRI £ 1 SGE, sdEb bl Jr2.8H2),

vat er, neutﬁr@kme&h\ﬁbﬁfa @8%? W gied, 80diBWRAI ¢ alhenay, 0,330 Midon, and
extracted wth 8 hyl’,acetate. After the organic Iayer was

dried over hﬁ%ﬂ%@ dg/zr?éar{%"‘ sulfate, the solvent was distilled off
under redu¢gghepr essure, and purified using silica gel colum

chromat ogr a hy hexane: et h acetate 9.6 ng of the
title cOnpoEAEP 61%91% flumﬂéﬂ%zﬁéléynet%vl(ﬁ%ﬁ%%bg@nﬂ , 2.11(3H, s),
2.41(3H $), 2.43(8Hg VX of&hszitlbkborﬁﬁouna Wi dbtdibed Hrorm) 111 7@ Gof 72- 3By

(3. b bipphens o VO . 4F o TS PR aRionss o 41 Galeeqyy Banner fo

2- (3, 5-di mnekkbynpielttpyr azol - 1-y1) - 5- net hyl phenyl 4- net hyl benzene

sul fonat e d olytio h X
was di ssol VAR RP37 LemBharOath s a2 Soehum sPTCHRa R cDr e T
was heao ed 6at5(218f 7.6 7.03(1HQun), 9 P@(IMes)r eacti on nmi xture was added 20
m of wate X th 20 ml of ethyl acetate. After the
organic | a%§ ?%]éfd?{zééﬁgg%m 20 anhydr ous rraénesi um sul fate, the

sol vent wa$02i73tilled of f under reduced pressure and purified using

preparati V%ft h|p %@f{‘leéﬁlpkoc%gcﬁmeﬁﬁ)l# %ﬁ%ﬁ%@g ﬁ&% qug ane et hyl

acetate =4 esire di ssol'v _
1, 4- di oxane, i t wé% thg ahtihk i titked coropguingll dag@bpaingd Gfort ABO tmg IOé 2 amino-5-

S 3t ) Mugrophengt andSp! GMF A itrbakayBe ALY 6 YnpbhgiBhous mapner, fo
s), 7. 07(1|E;<am;>1e1219 OHz), 9.64(1H, brs). M5 (ESI); mz 203 (MH)

0245] Ex 1

A nﬁ?ﬁ-ﬁ“’{iﬁf&ﬁcﬁ@ & @Bﬁ{.’nee”%%?b%%?@uﬁ% At AR RO
the title conpdlngl I%\Frﬂé@ﬂ S -om 176 nmg of 2-hydroxy- 4-

met hoxyani Mgl?ggﬁrnq&@ qr(h/p,q{ #n an anal ogous nmanner to Exanple 44 a).
11-1-NMR (CDC 5 (ppm 496(3H, s), 3.62(3H, s), 6.41(1H, s),

6. 65- 62@6(£@$08&) 7. 34( 2H, d J=8.8Hz), 7.79(2H, d, J=8.8Hz). [0246]
35 b) 2- (3E§aﬁpmfﬂhﬂlﬂ‘ l‘é}ﬂﬁ@iyplaeﬂﬁl% -3 55 SR O VIR 8 Pd4lzo]-4- carboxylate

from 250 md) B darmgbeyphongy .- %mqﬁlaﬁ;}%h%%%zgﬁ”‘” Abenzone
sul fonate in an apakogausofmameltld Qompatid ewddbtainédt N ( CRC1d); of 2-
(5P7) 2 00 ke b e S e o
J=8. 4Hz}, Tn @@analo@stis Hihnn@) to E’xaﬁﬂﬂaﬂ'h) d, J=8.4Hz). 5 M5 (ESI); rn/z
373 (MH) "H-NMR (CDCls); & (ppm) 1.38(3H, t, J=7.6Hz), 2.33(3H, s), 2.50(3M, s), .80(3H, s),
4.32(2H, q, J=7.6Hz), 7.02-7.08(2H, m), 7.30-7.32(1H, m), 7.41-7.45(1H, m).
MS (ESI); m/z 275 (M+H)*
[0209]
30 b) Ethyl 1-(2-hydroxyphenyl)-3,5-dimethyl-1H-pyrazol-4-carboxylate
21 mg of the title compound was obtained from 82 mg of ethyl 1-(2-
methoxyphenyl)-3,5-dimethyl-1H-pyrazol-4-carboxylate in an analogous manner to
Example 1b).
'H-NMR (CDCls); & (ppm) 1.39(3H, t, J=7.2Hz), 2.50(3H, s), 2.61(3H, s), 4.34(2H, q,
35 J=7.2Hz), 6.96(1H, t, ]=8.4Hz), 7.10(1H, d, J=8.4Hz), 7.17(1H, d, J=8.4Hz), 7.26-
7.30(1H, m), 8.76(1H, s).



[0247] c) 2-(3,5-Di nethyl-1H pyrazol -1-yl)-5-nmet hoxyphenol

30.1 ng of the title conpound was obtained from 93 ng of

2- (3, 5-di net hyl 1H pyrazol - 1-y1) - 5- net hoxyphenyl 4-net hyl benzene

sul fonate in an anal ogous 10 manner to Exanple 44c). 'H NMR (CDCl3);
5 (ppm) 2.27(3H, s), 2.33(3H, s), 3.80(3H"s), 6.00(1H s), 6.45(1H,
dd, J=2.8, 84Hz) 6 61(1H d, J=2.8Hz), 7.08(1H, d, J=8.4Hz),
9.67(1H, brs%’I l)é mz 219 (M+H) + [ 0248] 15Exarrp| e 46:

2- (3 5- Di M {IEAEHW 2dMHHy 1) - 3- net hyl phenol  a)

2- Ami no- B-T@gt@gl phenyl 4-nethyl benzene suI fonate 374 1 ng of
the title corrpound was obtai ned from 200 nmo- 3- (rll%l phenol

in an anal @@Gﬁ%’erranr?éﬁ'i t o Mstaipl e 4@b§2'hydr0’?mwll éédilg)ethﬁl B#pzol-4-
2.14( 3H, Jpl?o Réa3E, s), 3.79(2H,$), 6.51(1H, t, J=8.0Hz)

7780210 49 VSN Chmcpeshenshs, ééﬁn%ﬁ%baéy%%%?ya?mp%n?ate“Z)
2-(3,5-Dinethyl- 1k pwgabel thib- Yilly- 30rﬂ§6ﬁh\d| PR N Bbtafired®e oy bmzcse of 2-
sul fonat e 25269. 9 he title und tained fro

of 2- ami no$MheFyPhGH &méﬁ{fﬁzmen@fdﬁ 384 S 115 dﬁapé thh dpet

manngr 1%O3E§ﬁdﬂ@b&Iﬂaﬁhnalogbﬂ\dl\zﬁalﬁﬁm&)am e(1@ m 2.01(3H s), 2 02(3H
3 325, 2ty B EACLES G20 I eé@sﬂ -893R . 2 Ho? G501
c)h 2- (B(lJS BONRBREBH, - 30YA(AHNL), 39?J$eﬁglgfghﬂy7 bﬁ}@;ﬁal((lgH m), 7.35-799@Q Hygn)of
the title i ine rom o] -(3, 5-

di net hyl- 1W£g %g?ﬁ%lﬂet hyl phenyl nget hyl benzene sul fonate in
an anal ogo{@Irthnner to Exanple 43d). 35 H NVR (CD30D); 5 (ppr’r)

\%:gzgﬂ;) )?) &% 1%—1(334_{ (Z?y.ﬂrwggyﬂ 3§)2d1m%’;y%%(lé§p¥r§%dl ép y]égr%

[ 0251] Exanpl e 4736.8 mg of the title compound was obtained from 96 mg of methyl 3-(1-(2-
2-(3, 51 nﬁ{emo%(ﬁﬁérﬂry)r—?j%lﬁl%tﬂﬂﬂ H%;HX&&&M?B&BXL&A?@ fPhn analogous manner to
Example 1D).
'H-NMR (CDCls); & (ppm) 2.28(3H, s), 2.34(3H, s), 2.51(2H, t, ]=8.0Hz), 2.77(2H, t,
J=8.0Hz), 3.69(3H, s), 6.91(1H, t, J=6.8Hz), 7.08-7.10(1H, m), 7.17-7.26(2H, m),
9.73(1H, s).
20 MS (ESI); m/z 275 (M+H)"
[0212]
Example 24: 2-(4-Butyl-3,5-dimethyl-1H-pyrazol-1-yl)phenol
a) 4-Butyl-1-(2-methoxyphenyl)-3,5-dimethyl-1H-pyrazol
273 mg of the title compound was obtained from 175 mg of 2-
25 methoxyphenyl hydrazine hydrochloride and 168 pl of 3-n-butyl-2,4-pentanedione in
an analogous manner to Example 1a).
"H-NMR (CDCls); & (ppm) 0.94(3H, t, 1=7.2Hz), 1.32-1.39(2H, m), 1.45-1.50(2H, m),
2.01(3H, m)}, 2.26(3H, s), 2.39(2H, q, J=7.2Hz), 3.79(3H, s), 6.99-7.04(2H, m), 7.30-
7.38(2H, m).
30 MS (FAB); m/z 259 (M+H)"
[0213]
b) 2-(4-Butyl-3,5-dimethyl-1H-pyrazol-1-yl)phenol
208.8 mg of the title compound was obtained from 273 mg of 4-butyl-1-(2-
methoxyphenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to Example 1b).
35  'H-NMR (CDCls); & (ppm) 0.95(3H, t, J=7.6Hz), 1.33-1.39(2H, m), 1.43-1.48(2H, m),
2.26(3H, s), 2.32(3H, s), 2.40(2H, t, J=7.6Hz), 6.88-6.92(1H, m), 7.08(1H, d,



132 ng of nmethyl 4-(3,5-dinethyl-1H pyrazol-y1l)-3-hydroxybenzene 5
carboxyl ate was dissolved in 2.6 m of tetrahydrofuran, and 58 ng of
| ithium borohydri de was added and stirred at 50C for 3.5 hours. To
the reaction mxture was added 20 ml of _water, and extracted with 20
m of ethyl acetate. After the organiT §7ayer was dried over anhydrous
magnesi um sul fate, the solvent was distilled off under reduced
pressure, and glérl fied using pr%gar ative thin-layer silica gel colum

10 chromat ég%-40KY 7 He%dRelbimy P 9atid.a0e =1:2) to yield 12.4 ng of the
title conmpggn g; VR 46 ¥; 3 (ppm 2.28(3H, %), 2.44(3H, s),

4. 64(2H, s)[ 02(1H s), O(1H, d, J=8.0Hz), 7.02(1H, s), 7.17(1H,
d, J=8.02z2) Né](ESI) n z 219 (M+H) + [ 0252] 15Exanpl e 48:

2-(3,5-D & DhméthyIL) H @ty Lyays mapheinehola)

1-(2- Met hg?;txﬁﬁ{l %ﬁlﬁgﬁenyl) yl5 di met hy1- 1H- pyr azol 498 ng of
the titde &bdpst YogppEited from 700 ng of 2- met hoxy- 4-

nit roam(l ine in aasmaﬁ @@lﬂﬁa(ﬁﬁ@@@m pbendEsaspbaitkdClrom 3(14 mg o)fS -fluoro-2-
1H NWVR ( CDCL 13(3H 30(,3 3.93(3H, s

6. 02( 1H, Pltfgphsmlfﬁan%éoggusgﬂ%f%f é%@éliz)d J=2.0Hz), 7.95(1H,
dd, J=2.0, '8-MMR (DIMEOLES| § (ppthp6.338 9V m) 0R58h.48]1H, m), 6.51- 655(1H m).
4-(3,5-Di W&%&L r%g%gﬁyl) 3- net hoxyani | i ne 417 ny
of the tit )alnedfrom495rrgof I-(225

met hoxye 4- @215¢phenyl) - 3, 5- di et hyl 1H pyr azol i n an anal ogous nmanner
to Exanpl e N 1 3 s), 2.28(3H, s),

3. 72(3H }3%143{?%%'}—/?%@% Y%“@' SRS %% 6. 31(2H, n), 7.06(1H,

d, J=8.4Hz). M5 (Eﬁb)mgrdfzthe?lﬁle(ckd@ouﬁ@[@%dl}tam):d from 150 mg of 2-amino-5-
4-(3,5-Di @Ph%h leB %8?10‘%01%& @&% Pft hyl ani | ine 200 ng of

4- (3, 5-di p razo ne was dissolved in 6
m of di metHyNMR (EDTHE, 5 &rum1BA9GH, o), Zréﬂ(wi 5).06103(@ Harsg) ®66-6rfp( U, m),

go%aﬁzwgn %_ar\;gb@g?@%lé%rézé ?ﬁﬁé{mﬁ ﬁllelstl rred at roomtenperature for

50 m of water was added and
extract ed M3 FES; miz 87 @{HY) acetate. After the organic |ayer was
dried over drous magnesiumsulfate, the - 63 - solvent was
distilled J)@ nder reduced pressure, and purified using preparative

t hi n- | ayer Espmple2yétCllorasnt3 Sriimeiybd Haptrozqinexphenet hyI acet ate

(‘épﬁ% t200¥'( ghd 2)8 168, @Qn%%fttﬁhetlﬂé tcbﬁgﬁﬁ’ﬁm%?@b‘%un?eg %éﬁhl % oo no-§-
5brs), 26, 92{119@131@)101 ig. aw(l&lﬂgow mamer }amBleﬁ?élH dd, J 2.4, 8 4Hz),

7.09(1H, d'gIBd [EDCls); & (ppm) 2.30(3H, s), 2.40(3H, s), 6.05(1H, s), 6.87-6.90(1H, m),
7.10-7.14(2H, m), 10.23(1H, s).
MS (FAB); m/z 223 (M+H)"
[0217]
25  Example 27: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-3-nitrophenol
75.4 mg of the title compound was obtained from 308 mg of 2-amino-3-
nitrophenol in an analogous manner to Example 2b).
TH-NMR (CD;OD); & (ppm) 2.14(3H, s), 2.19(3H, s), 6.04(1H, s), 7.27(1H, dd, J=1.6,
7.6Hz), 7.44(1H, dd, J=1.6, 7.6Hz), 7.50(1H, t, J=7.6Hz).
30  MS (FAB); m/z 234 (M+H)"
[0218]
Example 28: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-nitrophenol
101 mg of the title compound was obtained from 308 mg of 2-amino-5-
nitrophenol in an analogous manner to Example 2b).
35 'H.NMR (CDCL); § (ppm) 2.33(3H, s), 2.50(3H, s), 6.13(1H, s), 7.38(1H, d,
J=7.6Hz), 7.79-7.81(1H, m), 7.95(1H, s).



M5 (ESI); mlz 232 (MtH) [0255] d)
2-(3,5-D net hyl- 1H pyrazol - 1-y1) - 5- met hyl am nophenol 1025 ng of the
title conpound was obtained from58.7 ng of 4-(3,5-dinethyl-
1H pyrazol - 1-y1) - 3- met hoxy- N-net hyl ani l i ne i n an anal ogous nanner to
Exanpl e 33c). 111-NVR (CDC13); 8 (ppny 2228(3H s), 2.32(3H s),
2.83(3H, d, J=1.2Hz), 5.98(1H, s), 6.13-6.16(1H m, 6.31-6.32(1H

, 6. 99(1H dd, J=1.2, 8.4Hz). 15 M5 (ESl); m'z 218 (MtH) + [0256]
Exanpl e 49M3ESE); 5vB2As(MyH)1H- pyr azol - 1- y1) - 4- met hyl phenol  a)
2- Am no- 4- T@é gl phenyl 4-net hyl benzene sul fonate 770.1 ngy
of the title c ound was obtained from479 ng of 2-am no-4- 20

net hyl phen@waﬁ\ytﬁ%ﬂ: A3 r2ddydraxarcanatdoydimethdniitpyraso Ed-abprapiggp peid

1H NVR (CDCl 3 8 1
5. 39( 1H( a J) 8 OZHg )Pprﬂég 50? ﬁl%!ﬁ)/l 53 é éZ%?ﬁl%‘i’yplﬁ)nyg% £ ‘hﬁl%ahypﬂﬁgﬁazol -4-

J=8. OHzy, YDpmpappatewag @S@Fﬁ‘j in mlesﬁryleth?ﬁ% gigo (tlwmxﬁmzaf@za#rd B9
2-(3,5-Di nﬁil%ﬂt%&)ﬁﬁﬁﬁ?ﬂmiﬁ%%ﬂ%mm{'r@&ﬁ%b drabt ms} @@K@ﬂ@ To the

sul fonat e he title conpound was _obt ai ned

400 ny of Qﬂa&HP%éllﬁmfﬁ&aﬁﬁdSﬁ%RQImhﬂﬁé‘@% B@H%‘ﬁ%ﬂ Fith bNdequthom acid,

a;lal 892553?@%ﬁfraét&% Enggpbﬁl 43 Cthyl IddeMR (AGERELBY or rﬁ@mars)er Zwak0drddd over
S ]

7.13-7. 15(91111 d?‘ﬁus I?a%‘t?swnzé‘%q%l? thy (5017313‘ ‘L%S %8?1%4 ngqr tgdyes( pregsure to
J=8. 4Hp) . Meld ESImg onthie tﬁ§7coﬁMbhl}1d[0258] c)

Che 11t le COnpUB e SrieR g A s a5 1RE 68 %3t 17 60 2. THofL ¢
35di net hy 134H6Hy), 8289-6.930 1), nd); mO8HY 1 hEDy), A16wid2ytbenyene sul fonate
in an anal nner. ;rpl e 43d). - 64 - 1HNWR (CDCl3); 5
(ppm) 2. 29%@”5 3?3 . 2.39(3H, s), 6.02(1H s), 6.97-
7.02(3H, nj0220]43(1H, s). VB (ESI ); mz 203 (M+H) [0259]
15  Example 30: 5-Chloro-2-(3,4,5-trimethyl- 1 H-pyrazol-1-yl)phenol
152 mg of the title compound was obtained from 287 mg of 2-amino-5-
chlorophenol and 233 pl of 3-methyl-2,4-pentanedione in an analogous manner to
Example 2b).
'H-NMR (CDCls); & (ppm) 1.99(3H, s), 2.24(3H, s), 2.31(3H, s), 6.86-6.89(1H, m),
20 7.09-7.11(2H, m).
MS (FAB); m/z 227 (M+H)"
[0221]
Example 31: 5-Amino-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
86 mg of 2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-nitrophenol was dissolved in
25 1.7 ml of ethanol, and 43 mg of 10% palladium/carbon was added and stirred under
hydrogen atmosphere at room temperature for 45 minutes. After the insoluble matter
was filtered off, the solvent was distilled off under reduced pressure to yield 30.4 mg
of the title compound.
'H-NMR (CDCly); 8 (ppm) 2.28(3H, s), 2.33(3H, s), 3.72(2H, s), 5.99(1H, s), 6.22(1H,
30 dd,J=2.4, 8.4Hz), 6.40(1H, d, J=2.4Hz), 6.97(1H, d, J=8.4Hz), 9.27(1H, s).
MS (FAB); m/z 204 (M+H)"
[0222]
Example 32: 5-Nitro-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
289.5 mg of the title compound was obtained from 308 mg of 2-amino-5-
35  nitrophenol and 233 pl of 3-methyl-2,4-pentanedione in an analogous manner to
Example 2b).



5Exanpl e 50: 2-(3,5-Dinmethyl-1H pyrazol -1-yl)-5-trifl uoromethyl phenol
a) 1-(2-Methoxy-4-trifluoronethyl phenyl)-3, 5-di net hyl-1H pyrazol

95.5 ng of the title conpound was obtained from 191 ng of

2-met hoxy-4- trifluoromethylaniline in an anal ogous manner to Exanpl e
43c) . 1H NVR (CDC13); 5 tpP)~2.05(3H,$), 2.30(3H s),
3.86(314, s), 5.99(1H %), 107.22(1H %), 7 31(114, d, J =8. 0Hz) ,
7.46(1H, d, J=8.0Hz). Ms (EST); mz 271 %0260%

2;1 (3,5-|Di néﬂwmmmcmﬁla)z& {npml)?-&(ﬁﬂ fs)u@r hyh.pR&RGIH,28), 77 Ag(18E, d,
the title gQ LRagdef 2rrethox 15
4-trifl uorgrréergﬁﬁf 'y%ﬁi JP%% 93 i 8 Hggajggflﬁfé\ an anal )c/)gous
manner to M&@KB 3@/@)2481M41WR (CDC13) 5 (ppm 2.31(314, s),
2.45(314, 08(1H $), 7.15-7.18(1H, m, 7.30-7.35(214, m,

10. 64( 1H, W;@( (ESI): mz 257 (MtH) 0261] Exanpl e 51:

2- (3, 5- 8i mExAypleldy: ﬁyG3a5zBlmqﬂ1y11§Hﬁlym0ﬂr5r)6H@ﬁmne -diol

2- Am no- 6- E'Z!Ylbﬁﬂcﬁﬁé(ﬂypﬂeﬁ%é}ﬁhfé%?@ne suI fonate 159.9 ng of
the title corrpoun was obt'al ned from 200 of 6-am no ocresol

hydrochl oride in an dHaPBdoh@%M&lm@OHWP@ xegs) dissolyed NppRS-8 ml of

(CDCL13); 5te£t1% ro%m%@ﬁdﬁa i) of Qsﬁ&ﬁﬂ%m@bn &nﬂﬁ{t Hith®im iPhéx3néwabadddd
n, 6.59-6.61(1H, 93(1H, t, J=7.6

7.90(214, dronysge @fr|z738°CN’f§ld€1E§1an %WES@?{? ( g@gz]fd tgi)lsopmpyHbz rate was
2- (3, 51§ phiedl -2kt her atidled laty-y3°6 fapubyﬂmmmmykhémmrwmgmme at room

e Sl . bl Commoun e opt gl neg L mASy Sy
manner to éﬂmm@rléf?&)d was added ,(£eaCddydctdal (vithnyonl. OOEBK asdtate2. AGESkhe
> as(21a BETgaﬁllﬁalaéf s ed g an%ﬁﬁ“’z"“é%‘?g% sl Sy By s cistited
, 5- Di met hy befl kngstr mbedl prys]s)lfeb‘ -amidt loytifiberigl silica6gel- column chromatography
15  (hexane:ethyl acetate = 2:1) to yield 610.2 mg of the title compound.
'"H-NMR (CDCls); § (ppm) 3.85(3H, s), 3.89(3H, s), 5.81(2H, s), 6.46(1H, s), 6.56(1H,
dd, J=2.0, 8.4Hz), 7.77(1H, d, J=8.4Hz).
[0224]
b) 1-(2,4-Dimethoxyphenyl)-3,5-dimethyl-1H-pyrazol
20 610.2 mg of 2,4-dimethoxyphenylboronic acid was dissolved in 6 ml of
methylene chloride, to the mixture were added 387 mg of 3,5-dimethyl pyrazol, 730
mg of copper(Il) acetate and 948 pl of pyridine, and the mixture was stirred overnight
at room temperature. To the reaction mixture was added 60 ml of water and
extracted with 60 ml of ethyl acetate. After the organic layer was dried over
25 anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure,
and purified by silica gel column chromatography (hexane:ethyl acetate =3:2) to yield
81.7 mg of the title compound.
'H-NMR (CDCl); 8 (ppm) 2.07(3H, s), 2.29(3H, s), 3.77(3H, s), 3.85(3H, s), 5.94(1H,
s), 6.52-6.54(2H, m), 7.22-7.24(1H, m).
30 MS (FAB); m/z 233 (M+H)"
[0225]
¢) 4-(3,5-Dimethyl-1H-pyrazol-1-yl)benzene-1,3-diol
118.4 mg of 1-(2,4-dimethoxyphenyl)-3,5-dimethyl-1H-pyrazol was
dissolved in 2.3 ml of methylene chloride, and 1.7 ml of 1M solution of boron
35 tribromide in methylene chloride was added at room temperature and stirred for 1

hour. The reaction mixture was added to 30 ml of water, neutralized with 1N-sodium



12 nmg of the title conpound was obtained from48.5 ng of
2-(3,5-dinethyl- 1H pyrazol -1-y1)-6-nethyl phenyl 4-nethyl benzene

sul fonate in an anal ogous manner to Exanple 43d). 111- NWMR
(CDC13); .5 (ppm 2.30(3H, s) 2. 31( 3H, s) 2.38(3H, s), 6.03(1H, s),
6.81(1H, 5t, J=8.0Hz), 7.03-7.09(2H, ﬁ) 9‘79(1H s). M5 (ESI); mz
203 (M+H) + [ 0264] Exanpl e 52:

2-(3,5-di nethyl- 1H pyrazol - 1-y1) - th henol a

4 Onl or o- 5 hagiidep and extprehyTiigd S Lprenol ) g thg caganic layer was

4-chl or o- 5 dﬁEH‘Y)lvelzarﬂinfd?ﬁ hﬁz{'@lesﬂiﬁlssﬂfa%s he §8véd vJathEﬂlléaf off under reduced
di chl oronet hane, and 156 triethylamne and
met hanesul PES§HEhRMsE Pl V%n&HEf@araﬂt/e rtleer%ﬁreérﬁﬁétaagqh ﬁ@luaﬁuclgpmtc@aaphy

for 30 mi n(’ﬁe%%ne Imyt t&taﬁ@aﬁz? ﬁﬂylm&muv ﬁlgmhélﬁﬂ@@orﬁﬂoﬂﬁd of water, and
extracted Wth rrt of ethy e or

dried oVer hhg@t@%ﬂnt)n@ %%3Hat82a 2.3HéHso %Htlglfvgb QﬁHXHL deai-2s8,

T 1 AR @“'%e“mm”@ L T sl . a0y ori)
3.37(3H, sM 5%2%5)( Jé'le(lH s). [0265] b) ’

2- Am no- 5- aml phenyl met hanesul f onate 20200 ng of

4ch|or05eth h met f onat e s, dissolved in 4 ni
of ethanol £ éi‘a’z%bgrf%mﬂ'?’gggféﬁ tftf%%ﬁﬁrﬂﬁamaﬂl P]é‘a’d’ d and stirred
_undelr g?'dr ogen at [ﬂ;&{b]tiﬂg of ahe tldferﬁohfgﬁﬁpﬁcﬂ a)fasrcﬂ)tilﬁéd ﬁ‘ghﬂlﬂiﬁ mgg\bf?limtrb@-
i nsol ubl e S tere t he. so vet was distille

inder e uCo SRR ' -bsp e BV DanesoR 8t Aot e sh radimalt 31
251H NMVR (tH)&WR(CB)(CI@})I@)(pﬁmZ@(Q@(-BHtS,) 223361 1z), 2.22(33(IH. Q0285 6), B 1 H,

2 (3 o b mirly o BRSO 0 JRNER, oot on i HEE o

3028.1 ng MS (erBl,m/télﬁ()Mﬁﬁ)nd was obtained from74.5 ng of

2-am NPg 5- L}Xl phenyl nethanesul fonate in an anal ogous nmanner to
Exanpl e 43E: HNWR (CDCI 3); 5 (ppm 1.28(3H, t, J=7.6Hz), 2.17(3H,
s), 2.26(3Bxample 35; 5&@3}114 &)3-dizaaByloH-porazd = F-yOH- hydexgiginzene srboxylate

74 17 g Rl ol Sl 38 46, 3P AT
amino-3-hydroxybenzene carboxylate in an analogous manner to Example 2b).
'H-NMR (CDCls); 8 (ppm) 2.31(3H, s), 2.45(3H, s), 3.92(3H, s), 6.08(1H, s), 7.26-

20  7.29(1H, m), 7.60(1H, dd, J=1.6, 8.0Hz), 7.76(1H, d, J=1.6Hz).
MS (ESI); m/z 247 (M+H)"
[0228]
Example 36: 3-Amino-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
38.9 mg of the title compound was obtained from 56.6 mg of 2-(3,5-
25  dimethyl-1H-pyrazol-1-yl)-3-nitrophenol in an analogous manner to Example 31,
'H-NMR (CDCls); 8 (ppm) 2.14(3H, s), 2.25(3H, s), 3.57(2H, s), 6.02(1H, s), 6.32-
6.37(2H, m), 7.02(1H, t, J=8.0Hz).
MS (FAB); m/z 204 (M+H)"
[0229]
30  Example 37: 4-(3,5-Dimethyl-1H-pyrazol-1-yl)-3-hydroxybenzene carboxylic acid
100 mg of methyl 4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxybenzene
carboxylate was dissolved in 1 ml of methanol, and 1.6 ml of IN-sodium hydroxide
was added at room temperature and stirred for 3.5 hours. To the reaction mixture, 20
ml of water was added, neutralized with 1N-hydrochloric acid, and extracted with 20
35 ml of ethyl acetate. After the organic layer was dried over anhydrous magnesium

sulfate, the solvent was distilled off under reduced pressure to yield 40.8 mg of the



- 66 - 28 ng of 2-(3,5-dinethyl-1H pyrazol-1-y1)-5-ethyl phenyl
met hanesul fonate was dissolved in 0.1 m of nethanol, and 0.07 m of
5N- hydrochloric acid was added and heated at reflux for 30 m nutes.
To the reaction m xture added 15 m of ﬁgter, and extracted with 15
m of ethyl acetate. After the organic yer was dried over 5

anhydr ous magnesi um sul fate, the solvent was distilled off under
reduced pressure, and purified using preparative thin-layer silica
gel colunnﬁéﬁF@W@ﬂwﬁiaphy (hexane: ethyl acetate =4:1) to yield 7.4 ny

f the tith 1
oLt 6&)' Zﬁzrgmgeﬂ?e D) 3 Ep mhl2 NYB ?CQCM(BH Es)(BmmnH %)4(()7!23(3? 14, d,

s), 6.73-6I75MHIR, 7 fé:@h(‘f%o %)4}{2)}71@((gﬂbdd Qﬁi@ OHz) '9.67(1H,

10s). M5 (B Jusm¥i/z25% (M) [ 0268] Exanpl e 53: 2-(4-F luoro-3
, 5-di net hy1- 1¥—I- p?;drazzol \ -yl’) phenol a)

1- ( 2- Behzy[BPpheny1) - 4- fI uor o- 3, 5- di met hy1- 1H pyrazol 15500 ng of
2- benzyl ox Eﬂﬁx@gw 3shudn; &Dﬁﬁeth)ﬂdIHE‘&&QK)!-Q%flﬁmdlyaﬁ)kyﬂﬁ,l\bﬂlrﬁethylbenzam1de

fl d h
el P for 1.5 hoth 08 e MR MBEAFGEYBre st CORER YR e apiBr o e

reduced preasduy® d@issolted i @adnpof DME,ChndS?-G‘lmgStbﬂ I-Qﬁdg'ﬂéthylahum propyl)-3-
chr omat ogr aph hexane: et hyl . acet a 1 LeI 417 f
the tit1e COMpaURG DG MRiORReRer 35 ™8 {obiydorbyraiigple, nd T8l or
s), 5.08( 2&1mﬁhylaﬂli1£b3(-270M7l(HH0h[t)qn) Twerdadded AndHtirmedl .at NE)Il(l @pqratm‘ezfor 4
297 (M+H)

026 2 -(4-Fl uoro-
di met hy1- 1&3‘9 ’t% g%e_rfg%}fcynprﬁgcx%l WS Zﬁ%e%o n}l of water, and extracted with 15 ml of
1- (2- benzy Ieth>yy pletaty 1) Aerf thoargardc Taydt mes klyied biepynlazioduswasgtissiwo bwléade,

in 16 m of, ne hanol d . :
and stirr eah A Waar@sqglﬁééfﬁu%g%%&gg r%%#t %%ﬁﬁ{gpﬂﬁﬁgﬁ Iﬁgﬁgfw
day and ni ¢ffit-layf tsdrcatgeé cohwwi abﬂomaﬁwapiry (ethyl faﬁbﬂa@) dd yoflfl 1lthang of the
fi Itrarlg V\%ﬁegb i)brhﬁ d of f under reduced pressure and the resul ting
resi due” was puri using silica gel colum 30chromatogra

(hexane: et I’mI;HNMBe(LQB@h);@ (DPHTD@ 3B ds)228 163G, 61, 3t023Hi 9 &.1d csﬂbrﬁal%(lH,

%%NXEACD%)%@W% Y SR R T LTS e AV
J=8. 0Hz) )y)ym/zrg52 (MWH)( MtH) + [ 0270] 35Exanpl e

54: 5- br orm (@ 5-di met hyl- 1H pyrazol - 1- yephenol a)
5- br ono- 2- ﬂ%(c? zin Iphenol 4- met hyl benzenesul f gnat

- 67 -
To a s2@pe ﬁ’@ﬁleo'i‘ 4-@ - Ryngthpy broprasebil -y 3 @YS5OX¢'§>6§¥%WS| (7 0 nl)
was added conc. hws%gl f tite @&flededrlpdanBlyvasiobRiMeefidin 730Cmglof t4{335-
solution, tert- but nltrltei?u was added at the aﬁjge ¢ .
t enper at ur dmathe-} é”lXF@cZPhé X TRRNBLERS CRBERYIC 148 aadmd I of ammonia
t enper at ur k@l inlanlink R gb 0 Aaflh @26 WxuiMpRadd. sol ution. In a separ ate
round- 5 l;)ottomflask nnou de d t Q)
p-t ol uene st dCRePR rrg ﬁﬂﬂ’?@r égé?{]’i %?X(ghg Sgt %&Q“ﬁ% 7\%/8@@ d,
added apd gt uEd),at41- ABCAtOr=21G 8WHz), TISG(I&I)@I\/%;DOHEW ed di azonl um
salt sol ut wise at -10C to this solution. The
reaction nb‘%(#@i%%@& at -10C for 1 h, and then tert-butyl
net hyl et hef02329 nL) was added. The reaction mxture was stirred for
15 mnutes Example 40: 3-Hydroxy-4-(3,4,5-trimethyl-1H-pyrazol-1-yl)benzene carboxylic acid
a) Methyl 3-hydroxy-4-(3,4,5-trimethyl-1H-pyrazol-1-yl)-benzene carboxylate
30 110.4 mg of the title compound was obtained from 167 mg of methyl 4-
amino-3-hydroxybenzene carboxylate and 116 pl of 3-methyl-2,4-pentanedione in an
analogous manner to Example 2b).
"H-NMR (CDCly); & (ppm) 2.00(3H, s), 2.26(3H, s), 2.36(3H, s), 3.92(3H, s), 7.23-
7.26(1H, m), 7.58-7.60(1H, m), 7.49(1H, s), 10.53(1H, s).
35  MS (ESI); m/z 261 (M+H)"
[0233]



10The resulting precipitate was filtered to give the title conpound
(0.9 g). b) 5-brono-2-(3,5-di nethyl-1H pyrazol - 1-yepheno

5- br ono- 2- hydr azi nyl phenol 4-net hyl benzenesul fonate (0.9 g) and
acetyl acetone (0.8 g) were added to ethanol (25 mL) refluxed for 1 h.
Then the 15 reaction mxture was cool 8d®f g roomtenperature and the
sol vent was evaporated under reduced pressure. The residue was

di ssolved in etﬂ¥ acetate (50 nL? and washed wth saturated sodium

T

bi car bonat & 33fxdpent(3d wlmethyl Hipgragearillbenzepe caihasylif 3dl over

anhydrous Na2SO4, 69’?%@%@%&?& 6&1115&5’191% wﬁ@@ﬁfﬁ%dpﬁ&%spf(ﬁm TB?methyl 3-
resul ting residue was_chromat ographed over silica col urm el ut ed

with 20hexaﬁ@70évﬁyﬁ3 ‘hé’é‘t“al?@lYM 1yraglyli-d)- aeﬁmetﬁrg@(yéﬁﬁpwuﬁa pigaipgous

I—I—NMR{&Q@]@)EMH%&@W 2.30(3H, s), 2. 40(22?“\;?_') 6.05(1H, s),
Z

7.01-7.08(2H 26( 1H, 0271] 25
Excarpl 65 55 BV BRI M B3 SO Bre by XA e 2 20Uy EprbABIH, .
5E>5<8 mlg 01;4U4990Hg} I7e59r;mp@10elzv)§§ﬁﬂgpgagﬁuflllﬂJ&zlrmm)er simlar to

anpl e S razin eno
4- ngPhyIbeg%%ﬁégilpgﬁggégéégg ymhlch &ag prepared in a nmanner
simlar to @Kﬁ- | e 54a), and 3 chloropentane 2 4 di one (1.07 g).
30" H- NVR 2 7...08( 2H,
7.27(1H, (d %1%$%%°W?f§r ’%ﬁ@{%‘eéﬁ% e[(()272] "
Eli(anﬁl €0 56| 5 br on®3.2-103 of the title rasehulwﬁndlwapwbaazmd— ﬁ:enyﬂ ()sptign@ﬂ 3-39dea gt
of the tit onpo in a nn I si
Sab) by sl SSTBRENG: %v@z@ PrPaiindrhoRie it ﬁgﬂ"&%wm
(0.990), mhnchlmumﬁﬁusnwmﬁe mpde 31 a manner simlar to Exanp
54 d I N
I Sé(sa“ B At i i SEOSGHE 8. Bhoahls G TR %f?%ﬂ?f? 4
J=1. HZ))J"’&.OHB)!}(?MQ(IH,)dd S—NB(ESH?),’/'iﬁ(H“IZBﬂFRAQHZ} [0273] Exanpl e
57: 4- (§5 k- 1-y1) - 3- hydr oxyphenyl acetate a)

4-nitro-1, g& n Iene4§|ace ate To a solution of
4- n|trobenﬂﬁﬁé}1 3-diol (5.0 g) in nethylene chloride (50 10 nL) was

added pyri %5‘@5&%235 -@lcn1GroH F‘Eﬁx‘ﬂk‘ﬂh 520? 1[}8) aﬁ beathi@c et ¢

anhydri de successi VE |trogen

at nospher e2) Misthyf dddtohiaig 3r5eél@1€iﬂ@))ﬁ 1H I%‘Yliiilﬂ@l Ivab- ?xnbycirewhe@zw@m
tenperature and sggj rlﬁ? dtQhe Jﬂtﬁ co-m;%'imﬁh@asr B8BGIe@ rdth X{g4" ﬁlg"‘@is Wﬂ%gd

with water (50 ni) drochloric acid sat ur at éd aque

sodi un?bi cammmd@évbﬁm@ﬁe(@dol Iyl ahad- Ciléﬁfw%@& -htdime(inom gaalogous

manner to Example 2b).
'H-NMR (CDCl3); & (ppm) 2.32(3H, s), 2.42(3H, s), 3.93(3H, s), 7.24-7.26(1H, m),
7.60-7.66(1H, m), 7.77(1H, s).
[0236]
25  b) 4-(4-Chloro-3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxybenzoic acid
39.2 mg of the title compound was obtained from 69.1 mg of methyl 4-(4-
chloro-3,5-dimethyl-1H-pyrazol-1-yl}-3-hydroxybenzoate in an analogous manner to
Example 37.
'H-NMR (CD;0D); & (ppm) 2.15(3H, s), 2.24(3H, s), 7.32-7.35(1H, m), 7.59-7.66(2H,
30 m).
MS (ESI); m/z 267 (M+H)"
[0237]
¢} 4-(4-Chloro-3,5-dimethyl-1H-pyrazol-1-yl}-3-hydroxy benzamide
12.3 mg of the title compound was obtained from 37.9 mg of 4-(4-chloro-
35  3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxybenzoic acid and 17 pl of ammonia water in

an analogous manner to Example 38.



15 successively, and was dried over anhydrous sodium sul fate, and
concentrated under reduced pressure to give the title conpound (7.4
g). 'HNWR(CDC13) , 13(ppm 2.33(3H, s), 2.37(3H, s), 7.09(1H, d,
J=2.4 Hz), 7.18(1H, dd, J=2.4, 9.2 Hz),_8.16(1H d, J=9.2 Hz). 20 b)
3- hydr oxy-4-ni trophenyl acetate - 0 a solution of

4-nitro-1, 3-phenyl ene diacetate (1.0 g) in chloroform (25 nL) mas
added alunlnlun1chlor|de (2.23 g) with ice-cooling under nitro

at nospher e. HW&@H@:{QB)‘A S@Rmmﬂé% Ded-AHAH: 8). ST 83kl mak U 7a4ﬂilH
stirred for, ¥b%? to the reaction mxture was added water (100
m.) and ext)acteg h net hyl.ene 25 chloride (30 nL x 2). The

conbi ned oﬁ@&ﬁﬂﬂ”ﬂ%ﬁﬁéﬁﬁ%ﬁﬁhshed with IN hydrochloric acid (25 nl)
and saturay@gg rlne (25 mL) successively, dried over anhydrous sodi um
sul fate_and waS_ concentrated_ under red¥ced The residue was

purified byxaaplefts: eHeenBimehybhy-ryvee %rﬂl)bgraze%’gﬁrgﬁ“ﬂg hexane/ et hyl

acetate (CD)CQ-)AIﬁ@logemné he. allolle conpound (610 ng).
301H NVR(

6.95(i H, d, %3)2 %é%ng%f 2y TPFFSO m‘&*’éaszig%ﬁ?}"egd@%o%llﬂf F@?ngwﬂﬁé@g

?ﬁ é% (MoH)l O%C;)auadﬁm/wh&n I%adragaeﬂ;raﬁwhrra@ﬁh@éralyaﬁsrgmatmoipherm robm

ydr oxy-4-ni t ro acet a et acet

T o pal | SERAAEL GOl (K8 Oder Sk thro RIS PR Mg Eege b tent s

;1 69 'loesdisillleﬁofﬂwﬁﬂw&dmp‘rbssbfsaﬁ MGGBSByﬂgoﬂ&?tfﬁemm&qjmﬁd nf?. fo(rj 10
at room er at ur e.i.nso was filtered off an

the filt rat}g% @ﬁﬂggﬁ‘gga?éﬂplﬂi]‘g‘gb rﬁlgﬁe@ pressure. The residue was

purified bws tESH:ahLnR6ciM-eHAL ography over silica gel using

hexane/ et %d@%&et ate(1:1) to give the title conpound (2.48 Q).
5' H NIVR( ; Q(ppm 2.17(3H, s), 4.45(2H, brs), 6.28(1H, dd,

J=2.4, 8.4bx); Arﬁm@@( 1+ﬂheniy1erﬂe:}2is@m-in)athyﬂ:eﬁﬁntHulfdnatd):s 4Hz), 9.26( 1H,
brs). (ESI) ; 7 d g

4-(3,5-di net hyl- ﬁ—éopyr é%f iaﬂm%b ar I>€§’/p eny Sacelts“f";l(%he"adlO]IPSO2 ml of
the title dohpoumdthans prdepasqd oﬁ\tractlmr:lrmmmesan&l B2 mo OEmeJeaeswtﬁmyl
by using 4- i :
4" ot hy! beSOLHEE SRy aded YT FvpPa Hﬁ&%@*ﬁh for L7 pous, To the reaction
4- ani no- 3- ik Peehef WatﬁeWS@ddecb agy extyacte Bl of ] aeptetg.anpiie

54 d
5 g)g ( 3an S%e%}'g%)gggjﬁ@le &&28%%% ?_f)lY'er Sagl.hydgb s 1%9&4@1 sulf: a%é pﬂﬁ@soé\aeélt was

J=2. 4,28 sﬁwyﬂle@o Bty reduceﬁzzzfeaﬁ% ang pymie yahcg g¢l, C@hPEl} chrpmatogranhy

S) MB( ESI XhexaHé Eth%ﬂfz&%é’&él{lg?gﬂlbl@(ﬂm olﬁhe tltle compound
:4-(4-chloro di met hyl1- 1H- pyr azol - 1- phen at
2030 g of "HHEMB (G8Cs8 A BAORe Qpad et o) Ao TSH A (oH, d

Exanpl e 54b)g Byz{%i 39944 M@Leqmoyﬁﬁ@mdrmm@nyl acetate

4- et hyl benzenesul fonat e @% whi ch was prepared from
4- am no- S-MI%(%& Jé‘tﬂate(lOg) |namanner simlar to Exanple
54a), apd P %oropent ane- 2, 4- di one( 1H NVR( CDC13)

253, BrE). 2@3 epiign-i ot Mﬁ %céroaypff?ugl Grfghibinasty silforale

To 278 mg of 2-amino-1,3-phenylene bis(4-methylbenzene sulfonate) was

added 0.64 ml of SN-hydrochloric acid, and to the mixture a solution in which 58 mg

of sodium nitrite was dissolved in 0.4 ml of water was added dropwise at 0°C, and

30  stirred for 30 minutes. Then, a solution in which 289 mg of stannous chloride was
dissolved in 0.32 ml of 5N-hydrochloric acid was added dropwise at 0°C and stirred

for 1 hour. The solvent was distilled off under reduced pressure, and 1.3 ml of

ethanol and 66 pl of acetyl acetone were added and heated at reflux for 2 hours. To

the reaction mixture was added 50 ml of water, and neutralized with a saturated

35  sodium bicarbonate solution and extracted with 50 ml of ethyl acetate. After the

organic layer was dried over anhydrous magnesium sulfate, the solvent was distilled



MS(ESI) ; mlz 281(MrH) [0275] Exanpl e

59: 3- hydroxy-4-(3,4,5-tri nmethyl-1H pyrazol - 1-yephenyl acetate 230 ng
of the title conpound was prepared in a manner simlar to Exanple 30
54b) by using 4-hydrazi nyl-3- hydroxyphenyl acetate

4- et hyl benzenesul fonate (0.6 g), whith? prepared from

4- am no- 3- hydr oxyphenyl acetate(1.0 g) in a manner simlar to Exanple
54a), and 3-methyl pentane-2, 4-dione(1.0 g). ' H NVR(CDC13) (3(ppm
1.99(3H, spff pndes(izdiced) pressugn (@K, putified uging sxilicas pel golempmromatography
‘; )= 2. 25 E/B? an@el%?f édétat%=4‘1'tg 819‘% IE:Yd 7 91‘1‘1—& ofit’hﬁéllﬁ% cﬂm%ﬁnd 10. 22(1H,
60: 2- (3, 5- dHr?éMRy@Q@st;ﬁr(@mD 2115@)1,@ #é?@%kyz) Q—MﬁHyﬂpﬁé’hﬂlH &), 6.93-6.-

1, 4- di met hoypiP n'i‘jETmME-ZIE d)7ES. 91:1%}1@61@67 26(1H, m) 35& B Tbey2f. ol uene
(6.0 g)_was dis in acetic acid (20 To the 'sél ution, a

sol uti oh oM§ (ﬁslﬂrg}nﬁlﬁgl@ﬂa@ d (d=1.50, 4. 32 g) in acetic acid (10

m) was 5 pebdigd dropwi se at 40C over a period of 5 mn. The mxture
was stirred at 40C for 30. mn. The. reaction nm xture was then all owed

to cool tod}%‘éﬁast@#ﬁ’ifé]ﬂ)éltw @yra&ﬂ]l LyDierzeneil 349l f or anot her 30 min.
Then the reactionTei xpur ggWast dzi(ys%nmhymﬁcﬁﬂamlleyl) Gmrig@hmﬂne 4-

resul ting |tate sflltere shed wth, cold ter

and dri ed Ewg*&l et U PRUS st ﬂge\'@far SPEHRein YHiEH o) votsgsglam

éOgglz TI\HQ( Chth3xide vﬁ(spﬁéﬁblv%d 28( 3Hn] 60 ethahoB 403 1.5 18) of QaIQQ (aﬁlﬂhe&):d at reflux
s

o ot howy - 59ris BONED TS HiegBRaiahizkue ) T PoMash wadadded, and extracted with

1, 4-di net hQGIyanrfrmt}hylbetEtenl Aftebthezeganid Byer s ﬂﬂemﬁtér}dnﬁ?di'oﬁhhﬁghébﬁlm

30 nL hl

Wi oo S0 hal S P dhoB s mBhic, i o o
r eact | on npvepamaavw&ﬁnaéyeoma el wkrmm th-onm@agra;émaemrmrem}aacbtsim#lrbdo
for })‘M@? a&]{tﬁl?ﬁtlé%{;@b&? was then added saturated aqueous

sodi um i cEFBoRa Ion and 20 extracted with ethyl
acet at e ( LOO-NMRx (BDPCliThé ¢umb) Relb(BHgahi 2. 1663 Hr spasoddshes), Wi43(2H, d,

wat er uDDJéﬂ‘AHJE‘?tO% ﬁjletdjgﬂllf% (50 m.), dried over anhydrous sodi um
evapora

sul fate ed u réduced pressure. The resulting residue
was puri fi M @BBIsav/aReS (NHdhat ography over silica gel using

hexane/ et h g etate (9:1) to gl ve the t|tIe conmpound(4. 25 g).

251H NVR( 1 ; éﬂgm 2. 26 s), 84(3H, s), 6.94(1H, s),
7.39(130 sFxampledgy Ssléhmem( Elél pyrazmlzyh)aﬁzmh&)lplte)wl

- et hoxy- gy JTRKA: s%@f@fﬂ@ﬂﬁ%zineﬂaymh%e%%%esu' fonate 30To a

sol ution of hoxy-5-met hyl -2-nrtrao i)henol g) in nmethyl ene
chl ori de (80 rrL) 4/% Bngded 64@9&@@&1}/@@9@1 cwsOrqha@lx@ 18 @5 aml of

room t enpefrhidtSmethane, and 476 pl of triethylamine and 619 mg of p-toluene
sulfonylchloride were added and stirred at room temperature for 1 hour. To the
25  reaction mixture, 60 ml of water was added, and extracted with 60 ml of ethyl acetate.
After the organic layer was dried over anhydrous magnesium sulfate, the solvent was
distilled off under reduced pressure, and purified using silica gel column
chromatography (hexane:ethyl acetate =3:1) to yield 730.1 mg of the title compound.
'H-NMR (CDCls); 8 (ppm) 2.15(3H, s), 2.46(3H, s), 3.63(2H, brs), 6.61-6.63(1H, m),
30  6.67(1H, s), 6.82-6.85(1H, m), 6.33(2H, d, J=8.4Hz), 7.78(2H, d, J=8.4Hz).
MS (ESI); m/z 278 (M+H)"
[0243]
b) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-methylphenyl 4-methylbenzene sulfonate
To 453 mg of 2-amino-5-methylphenyl 4-methylbenzene sulfonate was
35 added 1.6 ml of 5N-hydrochloric acid, and a solution in which 146 mg of sodium

nitrite was dissolved in 1 ml of water was added dropwise at 0°C, and stirred for 30



under nitrogen atnosphere. The mi xture was cooled to OC. To this

m xture triethylamne (4.86 g) was added and stirred for 2 h. Then
the reaction m xture was poured into water (150 nlL) and extracted
with nmethylene chloride (150 nmL). The 35 organic |ayer was washed
with water (100 nmlL) and saturated brine®50 ni), dried over anhydrous
sodi um sul fate and concentrated under reduced pressure. The residue

- 71 - was purified by colum chromat ography over silica gel using
hexane/ et hylinatest dthen, Dsolytiaroingvhish (/A mg ¢f Wannewp shigside vap digpolved in 0.8

7ot an, s of SppRRRtulerie %?%Zg%i%ddﬁ 0lie 500G g MRt foP) ou, The
5 MB(ESI) solment wasdistitied @ff andari ieducedpsepons- 52 et ﬁ&le%@ﬂyﬁnd 167 ul”of

4- met hyl bepzenesilf@Ral:e added and heédtdl & Rfiuk B6r 2 hbh@. CPIMBAURECASmixture
prepared in a manner simlar to EX l e 57c¢) by

aml e sing . .
4- met hoky - amadegd S@ i afrwipie mppiralized opigh BeAvEAIEd §PH1BMtigtrRoRstg Folution,

10" H NVR( DYRO-4R)cted IGPRY rdl- SLEBY, adhate 2. AfkéSile Shanid 1944 ks Sdied over
4.73(2H, brs), 6 25(1H,.s), 6.64(1H s),

7. 79( 2H, d?nlygng@ﬁgnmgpl)fatp, Zsoém% M%q?cﬁétﬁi_é’d off u‘%lflgr' 14é|a|lzl%éd pressure,

2- (3, 5- di mpdydrifibl RYiHA%Aicaloel bhhAmITElBMasoPap Bt (hek ffeeuiyil -abetaleb= 2:1) to
nmet hyl benzenesul f onat e ) 400 of the title conpound was
prepar ed iﬁl%%ﬁy%‘?ﬁﬁlF&FlefﬁmQ‘é‘?ﬁes 54a) and 54b) by using

2- ani npg 4- MRINMORY, ;Y(opRg MI0(FH, 9B DY(3BE R @eBHID T4 REH, §), §)82(1H,
" H NIVR( CDC1)3)7 5 '8(&(7%%3}?&2}?%(% E%7'.3125(d3H, é), g 4¥L§(D’BH,£S) : ) (
3.79(3H, sj%» 558 , 2 208) 78 ? H™s), 7.15(2H, d, 1=8.4Hz),
7.27(1H, sMS ESH(RH 350, (MA8) '4Hz) . MS(ESI) ; nmfz 387(MtH) f)
2-(3,5-di rrﬁtgwi 1H pyrazol - 1-y1) - 4- net hoxy- 5- et hyl phenol

70 ng of t Hltile conpound was prepared in a manner simlar to
Exanpl e 252pby3,5-Dimethyl-1H-pyrazol-1-yl}-5-methylphenol

et ho thmsenasur | bhar SBSEERt HE R R e M B o
2.29(3H, s)meti}IB9¢8H sslfonBe A8(E3ktlded) o ®IORNIH vich G167 (my, ok potassium
G 52008 <hyof LAt oo LR g G0 ) PO B
2- ami no- 4- bbdted ot Bt oy [1gteancl To the reaction mixture was added 20 ml of water, and
extracted with 20 ml of ethyl acetate. After the organic layer was dried over
20  anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure and
purified using preparative thin-layer silica gel column chromatography (hexane:ethyl
acetate =4:1), and after the desired fraction was dissolved in 1,4-dioxane, it was
lyophilized to yield 66.2 mg of the title compound.
TH-NMR (CDCls); 8 (ppm) 2.29(3H, s), 2.33(3H,s), 2.37(3H,s), 6.01(1H, s), 6.70(1H,
25 d,J=8.0Hz), 6.90(1H, s}, 7.07(1H, d, J=8.0Hz), 9.64(1H, brs).
MS (ESI); m/z 203 (M+H)"
[0245]
Example 45: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-methoxyphenol
a) 2-Amino-5-methoxyphenyl 4-methylbenzene sulfonate
30 220.1 mg of the title compound was obtained from 176 mg of 2-hydroxy-4-
methoxyaniline hydrochloride in an analogous manner to Example 44 a).
'H-NMR (CDCl3); & (ppm) 2.46(3H, s), 3.62(3H, s), 6.41(1H, s), 6.65-6.66(2H, m),
7.34(2H, d, J=8.8Hz), 7.79(2H, d, J=8.8Hz).
[0246]
35 b) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-methoxyphenyl 4-methylbenzene sulfonate
93.7 mg of the title compound was obtained from 220 mg of 2-amino-5-



To a solution of 4-chloro-5-nethyl-2-nitrophenol (5.0 g) in nethanol
(100 nL) at OC was added zinc powder (8.71 g), which was activated by
hydrochloric acid 35 in advance, and a solution of ammoni um chloride
(7.2 g) in water (20 nmL). The suspen5|on was stirred for 4 h at room
tenperature. Then the insol uble materraflvwas - 72 - filtered off

t hrough celite, and the celite cake was washed with ethyl acetate
(100 nL) The filtrate and washi ngs were conbi ned and concentrated

under r edudkdhgxyeben -mathglbepzqng sulfopate uan frakegoBy megnertn Example 44b).
chr omat ogr aghyngv Dé13 '6C Hﬁ'z GB%BHQS h@%ﬁﬁg %%gyci%ﬁﬂe&)aﬁ %Sf:)ﬁ{ ), 3914,

eld the tjtle c
2 S0(aH sl GSHIEMA. U3y, 8641‘874( 11116(14‘},d=6J. 8, To7 08, gk eta), 7.20-
MS(ESI) ; =
4- f:hl o%o Zrﬂ% (8 &MT‘BQQ?H d y §r4§{zzol 1-y1)-5-met hyl phenol 10120 ng of
thetltﬁem%dw fed in manners simlar to Exanpl es 54a)
and 54b) byoaging 2-am no- 4 chl or o- 5- net hyl phenol (1.0 g).
1H NVR( CDC13 3H 3H, 2. 41( 3H, :
6. 03( 1|(4 sf) %153 ég'%f%ﬁ?nﬁ%l)lﬁﬁgf 1113)3/1)- - e§§ 11?[301 |v§s( ESI ;S ) m z

23(7 (3 MEHZ:] 15[ 0218]“3_'_@1 Eﬂ@bﬁ'ﬁh@%lﬂe compognc(l:I was obtained from 93 mg of 2- (3 5- dlmethyl-
- (3, 5-di - ol -1- i
Che i tle QbBEAT il SRelAr G RSP a%ulﬁogaféxawgsa%ﬂggous
and 54b) byhansémg E&aﬁmlmoér%,)B di met hyl phenol (1.0 ¢

" H NMR CDC 1 9(,3
2 8 3t o) MBI Gy Zipgtim, S ﬁﬁé'ﬁgaff&@% g6 98ty &y4SIH

MS(ESI) ; ﬂﬂ,zJ =218 GMHD)+6.p 0@ R, Exasipke 768(1H, d, I=8.4Hz), 9.67(1H, brs).
4- (4-chlor E/I l%l?'mnﬁtﬂ352; ? yrazol -1-y1) benzene- 1, 3-diol
e

200ng of t e conpou s isolated during purification by
silica gel [@38¢ol um chromat ography in Exanple 58 as a byproduct

LN 0800 400 Bt PP AL 9% 772
239( MtH) [ @PB@mino-3-methylphenyl 4-methylbenzene sulfonate
374.1 mg of the title compound was obtained from 200 mg of 2-amino-3-

methylphenol in an analogous manner to Example 43b).
"H-NMR (CDCls); & (ppm) 2.14(3H, s), 2.46(3H, s), 3.79(2H,s), 6.51(1H, t, J=8.0Hz),

20  6.63(1H, d, J=8.0Hz), 6.91(1H, d, J=8.0Hz), 7.32(2H, d, J=8.4Hz), 7.78(2H, d,
J=8.4Hz).
MS (ESI); m/z 278 (M+H)"
[0249]
b) 2-(3,5-Dimethyl-1H-pyrazol-1-yl}-3-methylphenyl 4-methylbenzene sulfonate

25 269.9 mg of the title compound was obtained from 374 mg of 2-amino-3-
methylphenyl 4-methylbenzene sulfonate in an analogous manner to Example 43c).
'H-NMR (CDCl); 8 (ppm) 2.01(3H, s), 2.02(3H, s), 2.16(3H, s), 2.43(3H, s), 5.88(1H,
s), 7.19-7.24(3H, m), 7.32(2H, d, J=5.2Hz), 7.51(2H, d, J=8.4Hz).
MS (ESI); m/z 357 (M-+H)"

30 [0250]
¢} 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-3-methylphenol

79.2 mg of the title compound was obtained from 269 mg of 2-(3,5-

dimethyl-1H-pyrazol-1-yl)-3-methylphenyl  4-methylbenzene sulfonate in an
analogous manner to Example 43d).

35 'H-NMR (CD;OD); & (ppm) 1.92(3H, s), 2.01(3H, s), 2.24(3H, s), 6.02(1H, s),
6.79(2H, d, J=7.6Hz), 7.18(1H, t, J=7.6Hz).



30 Test Exanple 1: Measurenent of antifungal activity Measurenent of
antifungal activity was conducted by the foll ow ng nmethod. Conpounds
for evaluation were dissolved in dinethyl sulfoxide (DVSO and used.
As the test nmedium RPM 1640 medi um contai ning 0.165 M

3- nor phol i nopropane sul fonic acid (I\/EPS§2 was used. As the test
strain, T. mentagrophytes ATCC18748 35 or T. rubrum ATCC10218 was

used. 100 'IL of the test strain was dispensed at a concentration of

| x 10 coni M3(E8D); w28 MtH) compounds for evaluation on 96 wel|l -

73 - half (5&7”551‘[? plate so that the concentration of DVSO becones 1%

and cuIturL at a culture tenperature of 28C for 3 d y? (for T.
thyTahenoh - cel |

ment agr ophjeka@pleqt?: 2d@, uDiagly Hémyrazol-d iy diayere

Counting Kit8 (W518) was afdagugid 4{w%s5-aksahbRnggsrabl-453-Rydraxgbehdne
nm was neasured as background. . Subsequently, they were 5_j ncubat ed .at
28C for35 RyRPyylprEoway, Yr BpHyt &8 Oért%@l&fdﬁ‘?%}'ﬂ“’ @Gy Séf _mgu%tf, E‘ﬂil}‘m
ﬁggs 3?25” 3'81373 !El]ﬁ&ie T\ﬂl@ a@F&Fﬁg@?ﬁﬁ@d at \/5\?5@{6@@??@159.5 ToUtheWSction mixture

,an en cal cul ate ro i nhi i.0 r.cent ages, ysi
the differ 8Readded 2 {“i&fb‘éi%t%raé'gn%‘,m& ‘gﬁg/oﬁjr BWQ? &ﬁﬁ% E"re&fﬁgn A
E}C()ncelnt r al\llf) bAniRRyEEFas daed a8serMnby{fiug nidhesilifh28lfate] Ghel sddlrent byas distilled
anmpl e No. ment a

No. MC (Tpﬁméﬁdgg{é)ﬂ,ﬁggi’%a@fi m}g{‘lg{lj ggi%g;)r?lglg%g%-{hinflg)tf)gr%mcalzg)é?E@llu?nn
10  chromatography (hexane:ethyl acetate =1:2) to yield 12.4 mg of the title compound.
TH-NMR (CDCls); 8 (ppm) 2.28(3H,s), 2.44(3H, s), 4.64(2H, s), 6.02(1H, s), 6.90(1H,
d, J=8.0Hz), 7.02(1H, s), 7.17(1H, d, J=8.0z).
MS (ESD); m/z 219 (M+H)"
[0252]
15  Example 48: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-methylaminophenol
a) 1-(2-Methoxy-4-nitrophenyl)-3,5-dimethyl-1H-pyrazol
498 mg of the title compound was obtained from 700 mg of 2-methoxy-4-
nitroaniline in an analogous manner to Example 43c).
'H-NMR (CDCl); & (ppm) 2.13(3H, s), 2.30(3H, s), 3.93(3H, s), 6.02(1H, s), 7.53(1H,
20 d,J=8.4Hz), 7.89(1H, d, J=2.0Hz), 7.95(1H, dd, J=2.0, 8.4Hz).
MS (ESI); m/z 248 (M+H)"
[0253]
b) 4-(3,5-Dimethyl-1H-pyrazol-1-yl)-3-methoxyaniline
417.6 mg of the title compound was obtained from 495 mg of 1-(2-
25  methoxy-4-nitrophenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to Example
31.
'TH-NMR (CDCL); & (ppm) 2.06(3H, s), 2.28(3H, s), 3.72(3H, s), 3.81(2H, brs),
5.92(1H, s), 6.28-6.31(2H, m), 7.06(1H, d, J=8.4Hz).
MS (ESD); m/z 218 (M+H)"
30 [0254]
¢) 4-(3,5-Dimethyl-1H-pyrazol-1-yl)-3-methoxy-N-methylaniline
200 mg of 4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-methoxyaniline was
dissolved in 6 ml of dimethylformamide, and 160 pl of methyl iodide and 636 mg of
potassium carbonate were added and stirred at room temperature for 2.5 hours. To
35 the reaction mixture, 50 ml of water was added and extracted with 50 ml of ethyl

acetate. After the organic layer was dried over anhydrous magnesium sulfate, the



35CC50D36EDG6O0E37BB7CE338CB38cE39CC

10

15

20

25

30

35

- 63 -

solvent was distilled off under reduced pressure, and purified using preparative thin-
layer silica gel column chromatography (hexane:ethyl acetate =1:3) to yield 48.7 mg
of the title compound.
'H-NMR (CDCl3); 8 (ppm) 2.07(3H, s), 2.28(3H, s), 2.86(3H, s), 3.74(3H, s), 3.95(1H,
brs), 5.92(1H, s}, 6.17(1H, d, J=2.4Hz), 6.21(1H, dd, J=2.4, 8.4Hz), 7.09(1H, d,
J=8.4Hz).
MS (ESI); m/z 232 (M+H)"
[0255]
d) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-methylaminophenol
25 mg of the title compound was obtained from 58.7 mg of 4-(3,5-dimethyl-
1H-pyrazol-1-yl)-3-methoxy-N-methylaniline in an analogous manner to Example
33¢).
'H-NMR (CDCls); & (ppm) 2.28(3H, s), 2.32(3H, s), 2.83(3H, d, J=1.2Hz), 5.98(1H,
s), 6.13-6.16(1H, m), 6.31-6.32(1H, m), 6.99(1H, dd, J=1.2, 8.4Hz).
MS (ESI); m/z 218 (M+H)"
[0256]
Example 49: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-4-methylphenol
a} 2-Amino-4-methylphenyl 4-methylbenzene sulfonate
770.1 mg of the title compound was obtained from 479 mg of 2-amino-4-
methylphenol hydrochloride in an analogous manner to Example 43b).
'H-NMR (CDClL3); & (ppm) 2.21(3H, s), 2.46(3H, s), 3.74(2H, brs), 6.39(1H, d,
J=8.0Hz), 6.53(1H, s), 6.62(1H, d, J=8.0Hz), 7.32(2H, d, J=8.0Hz), 7.77(2H, d,
J=8.0Hz).
MS (ESI); m/z 278 (M+H)"
[0257]
b) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-4-methylphenyl 4-methylbenzene sulfonate
137.3 mg of the title compound was obtained from 400 mg of 2-amino-4-
methylphenyl 4-methylbenzene sulfonate in an analogous manner to Example 43c).
'H-NMR (CDCl3); & (ppm) 2.10(3H, s), 2.12(3H, s), 2.35(3H, s), 2.41(3H, s), 5.82(1H,
s), 7.13-7.15(3H, m), 7.20-7.22(1H, m), 7.33-7.36(2H, m), 7.42(2H, d, J=8.4Hz).
MS (ESI); m/z 357 (M+H)"
[0258]
¢) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-4-methylphenol
60.4 mg of the title compound was obtained from 167 mg of 2-(3,5-
dimethyl-1H-pyrazol-1-yl)-4-methylphenyl 4-methylbenzene sulfonate in an

analogous manner to Example 43d).
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"H-NMR (CDClL); § (ppm) 2.29(3H, s), 2.31(3H, s), 2.39(3H, s), 6.02(1H, s), 6.97-
7.02(3H, m), 9.43(1H, s).
MS (ESI); m/z 203 (M+H)"
[0259]
Example 50: 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-trifluoromethylphenol
a) 1-(2-Methoxy-4-trifluoromethylphenyl)-3,5-dimethyl-1H-pyrazol

95.5 mg of the title compound was obtained from 191 mg of 2-methoxy-4-
trifluoromethylaniline in an analogous manner to Example 43c).
'TH-NMR (CDCl3); & (ppm) 2.05(3H,s), 2.30(3H, s), 3.86(3H, s), 5.99(1H,s),
7.22(1H,s), 7.31(1H, d, J=8.0Hz), 7.46(1H, d, ]=8.0Hz).
MS (ESI); m/z 271 (M+H)"
[0260]
b) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-trifluoromethylphenol

25.7 mg of the title compound was obtained from 95.5 mg of 1-(2-methoxy-
4-trifluoromethylphenyl)-3,5-dimethyl-1H-pyrazol in an analogous manner to
Example 33c).
'H-NMR (CDCl); & (ppm) 2.31(3H, s), 2.45(3H, s), 6.08(1H,s), 7.15-7.18(1H, m),
7.30-7.35(2H, m), 10.64(1H,s).
MS (ESD); m/z 257 (M+H)*
[0261]
Example 51: 2-(3,5-dimethyl-1H-pyrazol-1-yl)-6-methylphenol
a) 2-Amino-6-methylphenyl 4-methylbenzene sulfonate

159.9 mg of the title compound was obtained from 200 mg of 6-amino-o-
cresol hydrochloride in an analogous manner to Example 43b).
'"H-NMR (CDCl3); & (ppm) 2.06(3H, s), 2.48(3H, s), 3.96(2H, s), 6.53-6.55(1H, m),
6.59-6.61(1H, m), 6.93(1H, t, J=7.6Hz), 7.37(2H, d, J=8.0Hz), 7.90(2H, d, J=8.0Hz).
MS (ESI); m/z 278 (M+H)" '
[0262]
b) 2-(3,5-Dimethyl-1H-pyrazol-1-yl}-6-methylphenyl 4-methylbenzene sulfonate

48.8 mg of the title compound was obtained from 159.5 mg of 2-amino-6-
methylphenyl 4-methylbenzene sulfonate in an analogous manner to Example 43c¢).
'TH-NMR (CDCl); & (ppm) 2.09(3H, s), 2.10(3H, s), 2.43(3H, s), 2.49(3H, s), 5.67(1H,
s), 7.13-7.32(5H, m), 7.48(2H, d, ]=8.0Hz).
MS (ESI); m/z 357 (M+H)"
[0263]
¢) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-6-methylphenol
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12 mg of the title compound was obtained from 48.5 mg of 2-(3,5-dimethyl-
1H-pyrazol-1-yl)-6-methylphenyl 4-methylbenzene sulfonate in an analogous manner
to Example 434d).

'H-NMR (CDCls); & (ppm) 2.30(3H, s), 2.31(3H, s), 2.38(3H, s), 6.03(1H, s), 6.81(1H,
t, J=8.0Hz), 7.03-7.09(2H, m), 9.79(1H, s).

MS (ESI); m/z 203 (M+H)"

[0264]

Example 52: 2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-cthylphenol

a) 4-Chloro-5-ethyl-2-nitrophenyl methanesulfonate

150 mg of 4-chloro-5-ethyl-2-nitrophenol was dissolved in 1.5 ml of
dichloromethane, and 156 pl of triethylamine and 69 pl of methanesulfonylchloride
were added at room temperature and stirred for 30 minutes. To the reaction mixture
was added 50 ml of water, and extracted with 60 ml of ethyl acetate. After the
organic layer was dried over anhydrous magnesium sulfate, the solvent was distilled
off under reduced pressure to yield 200.7 mg of the title compound.

'H-NMR (CDCls); 8 (ppm) 1.28(3H, t, J=7.6Hz), 2.83(2H, q, I=7.6Hz), 3.37(3H, s),
7.42(1H, s), 8.09(1H, s).

[0265]

b) 2-Amino-5-ethylphenyl methanesulfonate

200 mg of 4-chloro-5-ethyl-2-nitrophenyl methanesulfonate was dissolved
in 4 ml of ethanol, and 200 mg of 10% palladium/carbon was added and stirred under
hydrogen atmosphere at room temperature for 4 hours. After the insoluble matter
was filtered off, the solvent was distilled off under reduced pressure to yield 74.9 mg
of the title compound.

'H-NMR (CD;0D); & (ppm) 1.26(3H, t, J=7.6Hz), 2.73(2H,q, J=7.6Hz), 3.47(3H, s),
7.28-7.46(3H, m). _

MS (ESI); m/z 216 (M+H)"

[0266]

¢} 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-cthylphenyl methanesulfonate

28.1 mg of the title compound was obtained from 74.5 mg of 2-amino-5-
cthylphenyl methanesulfonate in an analogous manner to Example 43c).

'H-NMR (CDCls); 3 (ppm) 1.28(3H, t, J=7.6Hz), 2.17(3H, s), 2.26(3H, s), 2.65(311, s),
2.73(2H, q, J=7.6Hz), 6.00(1H, s), 7.24-7.26(1H, m), 7.33-7.37(2H, m).

MS (ESI); m/z 295 (M+H)"

[0267]

d) 2-(3,5-Dimethyl-1H-pyrazol-1-yl)-5-ethylphenol
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28 mg of 2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-ethylphenyl methanesulfonate
was dissolved in 0.1 ml of methanol, and 0.07 ml of SN-hydrochloric acid was added
and heated at reflux for 30 minutes. To the reaction mixture added 15 ml of water,
and extracted with 15 ml of ethyl acetate. After the organic layer was dried over
anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure,
and purified using preparative thin-layer silica gel column chromatography
(hexane:ethyl acetate =4:1) to yield 7.4 mg of the title compound.

'H-NMR (CDCls); 8 (ppm) 1.24(3H, t, J=7.6Hz), 2.29(3H, s), 2.38(3H, s), 2.63(2H, q,
1=7.6Hz), 6.02(1H, s), 6.73-6.75(1H, m), 6.94(1H, s), 7.10(1H, d, J=8.0Hz), 9.67(1H,
s).

MS (ESID); m/z 217 (M+H)"

[0268]

Example 53: 2-(4-Fluoro-3,5-dimethyl- 1H-pyrazol-1-yl)phenol

a) 1-(2-Benzyloxyphenyl)-4-fluoro-3,5-dimethyl-1H-pyrazol

500 mg of 2-benzyloxyphenyl hydrazine hydrochloride and 251 mg of 3-
fluoropentane-2,4-dione were added to 12 ml of ethanol, and heated at reflux for 1.5
hours. The reaction solution was concentrated under reduced pressure as it is and
purified using silica gel column chromatography (hexane:ethyl acetate =6:1 to 3:1) to
vield 417 mg of the title compound.

'H-NMR (CDCL); & (ppm) 2.07(3H, s), 2.30(3H, s), 5.04(2H, s), 7.03-7.07(2H, m),
7.24-7.37(7H, m).

MS (ESI); m/z 297 (M+H)"

[0269]

b) 2-(4-Fluore-3,5-dimethyl-1H-pyrazol-1-yl)phenol

416 mg of 1-(2-benzyloxyphenyl}-4-fluoro-3,5-dimethyl-1H-pyrazol was
dissolved in 16 ml of methanol, and 42.6 mg of 10% palladium/carbon was added and
stirred under hydrogen atmosphere at room temperature for a whole day and night.
After the insoluble matter was filtered off, the filtrate was distilled off under reduced
pressure and the resulting residue was purified using silica gel column
chromatography (hexane:ethyl acetate =5:1) to yield 290 mg of the title compound.
'H-NMR (CDCls); § (ppm) 2.28(3H, s), 2.33(3H, s), 6.90(1H, t, J=8.0Hz), 7.06(1H, d,
J=8.0Hz), 7.15(1H, d, J=8.0Hz), 7.19(1H, t, J=8.0Hz).

MS (ESI); m/z 207 (M-+H)"

[0270]

Example 54:5-bromo-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
a) 5-bromo-2-hydrazinylphenol 4-methylbenzenesulfonate
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To a suspension of 2-amino-5-bromophenol (1.0 g) in ethanol (7.0 mL) was
added conc. hydrochloric acid (1.5 mL) dropwise at -10°C. To this solution, tert-butyl
nitrite (636 mg) was added at the same temperature. The resulting mixture was stirred
at the same temperature for 1 h to form diazonium salt solution. In a separate round-
bottom flask stannous chloride dihydrate (2.49 g), p-toluene sulfonic acid
monohydrate (1.08 g) and EtOH (15 mL) were added and stired at -10°C for 15 min.
The above prepared diazonium salt solution was added dropwise at -10°C to this
solution. The reaction mixture was stirred at -10°C for 1 h, and then tert-butyl
methylether (30 mL) was added. The reaction mixture was stirred for 15 minutes.

The resulting precipitate was filtered to give the title compound (0.9 g).

b) 5-bromo-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol

5-bromo-2-hydrazinylphenol  4-methylbenzenesulfonate (0.9 g) and
acetylacetone (0.8 g) were added to ethanol (25 mL) refluxed for 1 h. Then the
reaction mixture was cooled to room temperature and the solvent was evaporated
under reduced pressure. The residue was dissolved in ethyl acetate (50 mL) and
washed with saturated sodium bicarbonate solution (20 mL x 2). The organic layer
was dried over anhydrous Na;SO4, and concentrated under reduced pressure. The
resulting residue was chromatographed over silica gel column eluted with
hexane/ethyl acetate (4:1) to yield the title compound (650 mg).
'H-NMR(CDCl3) ; 8(ppm) 2.30(3H, s), 2.40(3H, s), 6.05(1H, s), 7.01-7.08(2H, m),
7.26(1H, s).
MS(ESI) ; m/z 267(M+H)"
[0271]
Example 55:5-bromo-2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)phenol

558 mg of the title compound was prepared in a manner similar to Example
54b) by using 5-bromo-2-hydrazinylphenol 4-methylbenzenesulfonate (0.9 g), which
was prepared in a manner similar to Example 54a), and 3-chloropentane-2,4-dione
(1.07 g).
'H-NMR(CDCl;) ; &(ppm) 2.30(3H, s), 2.38(3H, s), 7.02-7.08(2H, m), 7.27(1H, d,
J=2.0Hz)), 9.62(1H, s).
MS(ES]) ; m/z 303(M+H)"
10272]
Example 56:5-bromo-2-(3,4,5-trimethyl-1 H-pyrazol-1-yl)phenol

320mg of the title compound was prepared in a manner similar to Example

54b) by using 5-bromo-2-hydrazinylphenol 4-methylbenzenesulfonate (0.9g), which



28 BCS58 BA30OAA5SBB31BB61CC32BB63AA33BA

10

15

20

25

30

35

- 68 -

was prepared in a manner similar to Example 54a), and 3-methylpentane-2,4-dione
(0.9 g).
'H-NMR(CDCLs) ; 8(ppm) 1.98(3H, s), 2.24(3H, s), 2.31(3H, s), 7.00-7.06(2H, m),
7.25(1H, d, J=1.6 Hz)), 10.34(1H, s).
MS(ESI) ; m/z 281(M+H)"
[0273]
Example 57:4~(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate
a) 4-nitro-1,3-phenylene diacetate

To a solution of 4-nitrobenzene-1,3-diol(5.0 g) in methylene chleride (50
mlL) was added pyridine (5.35 g), 4-dimethylaminopyridine (0.39 g) and acetic
anhydride (8.12 g) successively with ice-cooling under nitrogen atmosphere. The
resulting reaction mixture was warmed to room temperature and stirred for 1 h. Then
the reaction mixture was washed with water (50 mL), 1N hydrochloric acid (100 mL),
saturated aqueous sodium bicarbonate solution (100 mL) and saturated brine (100 mL)
successively, and was dried over anhydrous sodium sulfate, and concentrated under
reduced pressure to give the title compound (7.4 g).
"H-NMR(CDCl5) ; 8(ppm) 2.33(3H, s), 2.37(3H, s), 7.09(1H, d, J=2.4 Hz), 7.18(1H,
dd, J=2.4, 9.2 Hz), 8.16(1H, d, ]=9.2 Hz).

b) 3-hydroxy-4-nitrophenyl acetate

To a solution of 4-nitro-1,3-phenylene diacetate (1.0 g) in chloroform (25
mL) was added aluminium chloride (2.23 g) with ice-cooling under nitrogen
atmosphere. The reaction mixture was warmed to room temperature and stirred for 3 h.
Then to the reaction mixture was added water (100 mL) and extracted with methylene
chloride (30 mL x 2). The combined organic layer was washed with 1N hydrochloric
acid (25 mL) and saturated brine (25 mL) successively, dried over anhydrous sodium
sulfate and was concentrated under reduced pressure. The residue was purified by
column chromatography over silica gel using hexane/ethyl acetate (20:1) to give the
title compound (610 mg).
1H-NMR(CDCls):8(ppm) 2.32(3H, s), 6.77(1H, dd, ]=2.4 Hz, J=9.2 Hz), 6.95(1H, 4,
J=2.4 Hz), 8.14(1H, d, }=9.2 Hz), 10.70(1H, s).
MS(ESI) ; m/z 196 (M-H)-

¢) 4-amino-3-hydroxyphenyl acetate
To a solution of 3-hydroxy-4-nitrophenyl acetate(3.0 g) in ethyl acetate (50
mL), 300 mg of palladium/carbon (10%) was added under nitrogen atmosphere. The
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330mg of the title compound was prepared in a manner similar to Example
54b) by using 4-hydrazinyl-3-hydroxyphenyl acetate 4-methylbenzenesulfonate (0.9
g), which was prepared from 4-amino-3-hydroxyphenyl acetate(1.0 g) in a manner
similar to Example 54a), and acetylacetone (0.9 g).
"H-NMR(CDCl3) ; 8(ppm) 2.29(3H, s), 2.30(3H, s), 2.41(3H, s), 6.04(1H, s), 6.68(1H,
15 dd,J=2.4,8.8Hz), 6.85(1H, d, J=2.4Hz), 7.19(1H, d, J=8.8 Hz}, 10.14(1H, s).
MS(ESD ; m/z 247(M+H)"
[0274]
Example 58:4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate

20 30 mg of the title compound was prepared in a manner similar to Example
54b) by using 4-hydrazinyl-3-hydroxyphenyl acetate 4-methylbenzenesulfonate (0.9
g), which was prepared from 4-amino-3-hydroxyphenyl acetate(1.0 g) in a manner
similar to Example 54a), and 3-chloropentane-2,4-dione(1.2 g).
'H-NMR(CDCls) ; 8(ppm) 2.30(3H, s), 2.31(3H, s), 2.39(3H, s), 6.70(1H, dd, J=2.8,
25 8.8Hz), 6.86(1H, d, J=2.8Hz), 7.17(1H, d, J=8.8 Hz), 9.50(1H, s).
MS(ESD ; m/z 281 (M+H)"
[0275]
Example 59:3-hydroxy-4-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenyl acetate
230 mg of the title compound was prepared in a manner similar to Example
30  54b) by using 4-hydrazinyl-3-hydroxyphenyl acetate 4-methylbenzenesulfonate (0.6
g), which was prepared from 4-amino-3-hydroxyphenyl acetate(1.0 g) in a manner
similar to Example 54a), and 3-methylpentane-2,4-dione(1.0 g).
'H-NMR(CDCls) ; 8(ppm) 1.99(3H, s), 2.24(3H, s), 2.30(3H, s), 2.32(3H, s), 6.66(1H,
dd, J=2.8, 8.4Hz), 6.83(1H, d, ]=2.8Hz), 7.17(1H, d, J=8.4 Hz), 10.22(1H, s).
35  MS(ESL) ; m/z 261(M+H)"
[0276]
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Example 60:2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-methoxy-5-methylphenol
a) 1,4-dimethoxy-2-methyl-5-nitrobenzene

2,5-dimethoxy toluene (6.0 g) was dissolved in acetic acid (20 mL). To the
solution, a solution of fuming nitric acid (d=1.50, 4.32 g) in acetic acid (10 mL) was
added dropwise at 40°C over a period of 5 min. The mixture was stirred at 40°C for
30 min. The reaction mixture was then allowed to cool to room temperature, which
was stirred for another 30 min. Then the reaction mixture was diluted with cold water
(300 mL). The resulting precipitate was filtered washed with cold water (100 mL)
and dried under reduced pressure to afford the title compound(7.5 g).
"H-NMR(CDCl,) ; &(ppm) 2.28(3H, s), 3.84(3H, s), 3.92(3H, s), 6.90(1H, s), 7.40(1H,
$).
MS(ESI) ; m/z 198(M+H)"

b) 4-methoxy-5-methyl-2-nitrophenol

A solution of 1,4-dimethoxy-2-methyl-5-nitrobenzene (6.0 g) in methylene
chloride (30 mL) was cooled to -20°C, and a solution of boron trichloride (1.0 M in
CH,Cly) (30 mL) was added dropwise at -20°C thereto. Then the reaction mixture
was allowed to warm to room temperature and stirred for 16 h. To the reaction
solution was then added saturated aqueous sodium bicarbonate solution (50 mL) and
extracted with ethyl acetate (100 mL x 3). The combined organic layer was washed
with water (100 mL), saturated brine (50 mL), dried over anhydrous sodium sulfate,
and evaporated under reduced pressure. The resulting residue was purified by
column chromatography over silica gel using hexane/ethyl acetate (9:1) to give the
title compound(4.25 g).
'TH-NMR(CDCl3) ; 8(ppm) 2.26(3H, s), 3.84(3H, s), 6.94(1H, s), 7.39(1H, s),
10.46(1H, s).
MS(ES]) ; m/z 182(M-H)

¢) 4-methoxy-5-methyl-2-nitrophenyl 4-methylbenzenesulfonate

To a solution of 4-methoxy-5-methyl-2-nitro phenol (8.0 g) in methylene
chloride (80 mL) was added p-toluenesulfonyl chloride (9.15 g) at room temperature
under nitrogen atmosphere. The mixture was cooled to 0°C. To this mixture
tricthylamine (4.86 g) was added and stirred for 2 h. Then the reaction mixture was
poured into water (150 mL) and extracted with methylene chloride (150 mL). The
organic layer was washed with water (100 mL) and saturated brine (50 mL), dried

over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
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was purified by column chromatography over silica gel using hexane/ethyl acetate
(9:1) to give the title compound(12.0 g).

'H-NMR(CDCls) ; 8(ppm) 2.26(3H, s), 2.46(3H, s), 3.87(311, s), 7.19(1H, s), 7.33(1H,
s), 7.34(2H, d, J=8.4Hz), 7.77(2H, d, ]=8.4Hz).

MS(ESI) ; m/z 336(M-H)

d) 2-amino-4-methoxy-5-methylphenyl 4-methylbenzenesulfonate

3.2 g of the title compound was prepared in a manner similar to Example
57c) by using 4-methoxy-5-methyl-2-nitrophenyl 4-methylbenzenesulfonate(4.0 g).
'H-NMR(DMSO-d6) ; 8(ppm) 1.91(3H, s), 2.41(3H, s), 3.64(3H, s), 4.73(2H, brs),
6.25(1H, s), 6.64(1H, s), 7.43(2H, d, }=8.4Hz), 7.79(2H, d, J=8.4Hz).
MS(ESY) ; m/z 308(M+H)"

e) 2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-methoxy-5-methylphenyl-4-
methylbenzenesulfonate

400 mg of the title compound was prepared in manners similar to Examples
54a) and 54b) by  using  2-amino-4-methoxy-5-methylphenyl =~ 4-
methylbenzenesulfonate(1.0 g).
'H-NMR(CDCls) ; 8(ppm) 2.10(6H, s), 2.25(3H, s), 2.41(3H, s), 3.79(3H, s), 5.80(1H,
s), 6.71(1H, s), 7.15(2H, d, J=8.4Hz), 7.27(1H, s), 7.35(2H, d, J=8.4Hz).
MS(ESI) ; m/z 387(M+H)"

1) 2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-methoxy-5-methylphenol

70 mg of the title compound was prepared in a manner similar to Example
29 by using 2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-methoxy-5-methylphenyl-4-
methylbenzenesulfonate(200 mg).
'H-NMR(CDCl;) ; 8(ppm) 2.21(3H, s), 2.29(3H, s), 2.39(3H, s), 3.78(3H, s), 6.02(1H,
s), 6.67(1H, s), 6.89(1H, s), 8.87(1H, s).
MS(ESI) ; m/z 233(M+H)"
[0277]
Example 61: 4-chloro-2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylphenol
a) 2-amino-4-chloro-5-methylphenol

To a solution of 4-chloro-5-methyl-2-nitrophenol (5.0 g) in methanol (100
mL) at 0°C was added zinc powder (8.71 g), which was activated by hydrochloric acid
in advance, and a solution of ammonium chloride (7.1 g) in water (20 mL). The

suspension was stirred for 4 h at room temperature. Then the insoluble material was
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filtered off through celite, and the celite cake was washed with ethyl acetate (100 mL).
The filtrate and washings were combined and concentrated under reduced pressure.
The residue was purified by column chromatography over silica gel using
hexane/ethyl acetate (3:2) to yield the title compound (1.4 g).

"TH-NMR(DMSO-dg) ; &(ppm) 2.10(3H, s), 4.57(2H, brs), 6.54(1H, s), 6.58(1H, s),
9.11(1H, s).

MS(ESD) ; m/z 157(M)"

b) 4-chloro-2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylphenol

120 mg of the title compound was prepared in manners similar to Examples
54a) and 54b) by using 2-amino-4-chloro-5-methylphenol(1.0 g).
1H-NMR(CDCls) ; 8(ppm) 2.29(3H, s), 2.34(3H, s), 2.41(3H, s), 6.03(1H, s), 6.96(1H,
s), 7.19(1H, s), 9.88(1H, s).
MS(ES]) ; m/z 237(M+H)"
[0278]
Example 62: 2-(3,5-dimethyl-1H-pyrazol-1-yl)-4,5-dimethylphenol

630 mg of the title compound was prepared in manners similar to Examples
54a) and 54b) by using 2-amino-4,5-dimethylphenol(1.0 g).
"H-NMR(CDCl;) ; 8(ppm) 2.21(3H, s), 2.24(3H, s), 2.29(3H, s}, 2.38(3H, s), 6.00(1H,
s), 6.88(1H, s), 6.94(1H, s), 9.28(1H, s).
MS(ES]) ; mv/z 217(M+H)"
[0279]
Example 63: 4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)benzene-1,3-diol

200mg of the title compound was isolated during purification by silica gel
column chromatography in Example 58 as a byproduct.
'H-NMR(CDsOD) ; 8(ppm) 2.07(3H, s), 2.20(3H, s), 6.36(1H, dd, J=2.4, 8.4Hz),
6.42(1H, d, J=2.4Hz), 6.98(1H, d, J=8.4Hz).
MS(ESI) ; m/z 239(M+H)"
[0280]
Test Example 1: Measurement of antifungal activity

Measurement of antifungal activity was conducted by the following method.
Compounds for evaluation were dissolved in dimethyl sulfoxide (DMSO) and used.
As the test medium, RPMI1640 medium containing 0.165 M 3-morpholinopropane
sulfonic acid (MOPS) was used. As the test strain, T. mentagrophytes ATCC18748
or T. rubrum ATCC10218 was used. 100 pL of the test strain was dispensed at a

concentration of 1x10* conidia/mL, mixed with compounds for evaluation on 96 well
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half area plate so that the concentration of DMSO becomes 1%, and cultured at a
culture temperature of 28°C for 3 days (for T. mentagrophytes) or for 4 days (for T.
rubrum). Then, 5 pL of Cell Counting Kit8 (WST8) was added and the absorbances
at 450 nm and 595 nm was measured as background. Subsequently, they were
incubated at 28°C for 5 hours (for T.mentagrophytes) or overnight (for T. rubrum),
and again measured the absorbances at 450 nm and 595 nm was measured, and then
calculated the growth inhibition percentages using the differences from the
background, and 80% growth inhibition concentration was regarded as MIC (ug/ml).
[0281]

[Table 1]
Example MIG MIC Example MIC MIC
No. (T. mentagrophytes) | (T. rubrum} No. (T. mentagrophytes} | (T. rubrum)
1 B B 35 C G
5 C D 36 E D
6 C E a7 B B
7 o] E 38 C B
8 C E 39 C C
9 A A 40 E D
10 D E 41 D D
11 Y D 42 ¥ D
i2 C E 43 E D
13 A B A4 A A
14 B B 45 A A
15 G C 46 E D
18 [+ E 47 B B
17 A A 48 B B
18 B B 49 E D
19 C [¢] 50 B B
20 C D 51 E D
21 A B 52 A A
22 C D 53 B B
23 C D 54 A A
24 A C 55 A A
25 B B 56 A A
26 A A 57 B B
28 B C 58 B A
30 A A 58 B B
31 B B 61 C (4]
32 B B 63 A A
33 B A Amorolfine hydrochlorida A A
34 B B Terbinafine hydrochloride A A
MIC MIG
(T. mentagrophytes) (T. rubrum)
A =1pg/ml A =2pe/ml
B 2—8ug/ml B 4—16 ¢ g/ml
G 16—32 ¢ g/ml C 16—32ug/ml
[b] Inhibition of 50% or more to less than 80% at 32 1 g/ml D >32-64 ug/ml
E Inhibition of less than 50% at 32 u g/ml E >64 pg/ml

[0282]
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Test example 2: Nail permeability test
Example compounds and comparative compounds (amorolfine
hydrochloride, terbinafine hydrochloride and ciclopirox) were each dissolved in a
solution of ethyl acetate:propylene glycol (1:1) or dimethyl sulfoxide at a
concentration of 10 mg/mL. 2 pL each of the solutions was added to a bovine hoof
slice (about 100 pum thickness) placed on a low-melting-point agarose. After
incubation at 28°C for 5 days, the agaroses were collected, distilled water was added
thereto, and the mixtures were heated and dissolved. The concentrations of the
compounds in the solutions were determined using a high performance liquid
chromatography/mass spectrometry apparatus to obtain the amounts of the agents
permeated through the nail and calculate the permeabilities of the respective agents.
As a result, it was found that Example Compounds show much higher nail
permeabilities compared with amorolfine hydrochloride, and terbinafine
hydrochloride.
[0283]
[Table 2]
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[0284]

As stated above, there has been a strong demand for the development of a
topical agent for tinea unguiuvm which has not only an anti-Trichophyton activity but
also a high nail permeability. The present inventors have successfully provided with
an anti-fungal agent for tinea comprising a compound represented by formula (I) or a
salt thereof as an active ingredient which has a strong anti-Trichophyton activity and a
high nail permeability. In addition, the agent of the present invention can be used as
a topical agent and by using the topical agent of the present invention, drug
interactions, hepatic disorders and side effects from prolonged administration of the
approved oral antifungal agent can be overcome. The present invention offers

treatment options for the patients infected with Trichophyton who have to avoid oral



5R2 represents a hydrogen atom Cl_6al kyl, hal ogen, -COQ(Cl . 6al kyl)
or 3COCR (R represents a hydrogen atomor Cl_6al kyl); R3 represents a
hydrogen atom C, 6al kyl, amno, trifluoronethyl or -OR (R represents
a hydrogen atom or C1.6alkyl); R4 repreﬁgnts a hydroxyl group; 10R5
represents a hydrogen atom CI. 6a|ky|‘ Rhydr oxyl group or hal ogen;
R6 represents a G .6al kyl, trifluoronmethyl, halogen, am no, -NRaRb,
nitro, hydroxy Cloal kYl, -CONRaRb, -COQ(C _ol kyl), -COOH,

- (CH2) : - 3Cadminigratiog] r (R represents a hydrogen atom or Cl1.6al kyl,
and Ra and 126 may be the same or different fromeach other and
represent a hydrogen atom Cl1..6alkyl or Cl.6acYl); 15R7 represents a
hydr ogen atom Cl1 6al kyl, -OR (R represents a hydrogen atomor Cl.
oal kyl), or hal ogen; and R8 represents a hydrogen atom Cl_6al kyl, a
hydroxyl group, amno or nitro, with the proviso that when Rl is a
hydrogen atom R3 is not a hydrogen atom and the conpound wherein R
is tert-butyl, R3is amno, R4 is a hydroxyl group and R6 is 20

met hyl is excluded, or a salt thereof [Chemical forrmula 6] RZRL ( |
) 25 2. The conpound according to claim1l, wherein: - 78 - R
represents a Cl_6alkyl or trifluoromethyl; 12.3 represents Cl_6al kyl,
trifluoronmethyl, or -OR (R represents a hydrogen atomor Cl _ 6al kyl),
or a salt thereof 5 3.The conpound according to claimi1, wherein: R
represents a C _6al kyl ;



R3 represents Cl_6al kyl, 10or a salt there of. 4.The conpound
according to claim1, wherein: R represents a C _alkyl; 15 R2
represents a hydrogen atom G _al kyl, or hal ogen; 123 represents a
C _ztalkyl; R4 represents a hydroxyl group; R5 represents a hydrogen
atom R6 represents a Cl_4al kyl, tri f T ubf omret hyl , hal ogen, am no,
-NRaRb, nitro, hydroxy Cl1_ 20 4al kyl, CONRaRb, -COQ(Cnmal kyl), -COOH,
-(CH2) 1-3C00R, or -0ORa (R represents a hydrogen atom or Cl_4alkyl,
and Ra and Rb may be the sanme or diff@%ﬁﬂsfrom each other and
represent a hydrogen atom C _aalkyl or C _aacyl); R2 represents a
hydr ogen atom and R8 represents a hydraogen aton} Cl 4al kyl, a
hydr oxyl greup, afi§pnragad gerressnteddyy the follgwing fspars (I whegciBonpound

accor di n? E@rﬁﬂrgédﬁtslahwti@g@li ﬂéﬁﬂt‘m@n%&i&mm@\m@nyl; 30 tF%2
represents ydr ogen om net hy r hal ogen; [ epresen a

met hyl ; ° R4 R?e’ﬁ?&’é%sé‘#ﬁ S8 jlyrém&eaxgﬁpmgrﬁuqﬁ%kmsgaleg%sé%@&%-ﬁwf)oa@ r(CH2)i-
atom R6 r OOER(R fepeseits 3dlyidgen itdrh btloy gimefiily! , hal ogen, ami no,

-Nab, nitrg,; hydroxy Cl1_ 35 3al kyl, - Ral tb,_ - i sal kyl),
JcooH, - ( CRByerTSTSNie hwogmwaﬁ-e@&ﬁs@m@a alﬂwa%ébgﬁr%rr&%v G ropresens
Cl_3alkyl, alhvdapedn BenreyChalkhg sanme or different fromeach other -
79 - and represent a hydrogen atom G _3alkyl or G _3acyl); R7
represents rT‘Rfa?eBbgeanméj?%’f# N>

10 R’ represents a hydrogen atom, Cj.¢alkyl, a hydroxyl group or halogen;
RS represents a Cjgalkyl, trifluoromethyl, halogen, amino, “NR®R®, nitro, hydroxy C,.
¢alkyl, -CONR?R®, -COO(C¢alkyl), -COOH, -(CH;);3COOR, or -OR? (R represents
a hydrogen atom or C,.galkyl, and R* and R® may be the same or different from each
other and represent a hydrogen atom, C,.salkyl or C,_¢acyl);
15 R’ represents a hydrogen atom, C,_salkyl, -OR (R represents a hydrogen atom or C,.
salkyl), or halogen; and
RS represents a hydrogen atom, C,salkyl, a hydroxyl group, amino or nitro,
with the proviso that when R’ is a hydrogen atom, R? is not a hydrogen atom, and the
compound wherein R' is tert-butyl, R is amino, R* is a hydroxyl group and R® is
20  methyl is excluded,
or a salt thereof.

[Chemical formula 6]

(1)

25 2. The compound according to claim 1,

wherein:



R8 represents a hydrogen atom or a salt thereof 5 6. The conpound
whi ch is: 243, 5-di net hyl-1H pyrazol - 1-y1) - 4-fl uor ophenol

2(5- hydr oxy- 3- net hyl- 1H pyrazol - 1- y1) phenol

2(5-met hyl -34trifluoronethyl)-1H pyrazo] - 1-y1) phenol

102( 3, 5-bi strifluoronethyl)-1H pyrazorl- 12 ypphenol

243- net hyl- 1H pyrazol - 1-y1) phenol 2(5-net hyl-1H pyrazol - 1-y1) phenol
243 ,4,5-trinmethyl-1H pyrazol - 1-y1) phenol

2- (5- ani noR3 Tersesentsia G 6ai}gd§y|tlaﬂmrom_eghyj ;phenol

154- chl or oR2(; gpr%séiil'tsr@F !ﬁfﬁ%&ﬁﬁé’ch llbytd)RfIR%bresents a hydrogen atom or Cy
2-chl oro-6(3 di net hy -1 pyrazol - 1 y1) phenol

2( 4- chl or 0s8kEDdi et hy1- 1H pyrazol - 1- y1) phenol

243, 5- di et Qy 4 <difHeydEzol - 1-y1) phenol

3-(3,5-di methyl- 1H pyrazol - 1-yl) benzene- 1, 2- di ol

202( 4- eb hyl- 3, 5-di met hyl- 1H- pyrazol - 1- y1) phenol

5- 11 uor o- 263, 4, 5- T BB Pydndl4topNiazel ddimy1,) phenol
4-fluoro-2(3,4,5-trinmethyl-1H pyrazol - 1- yephenol

2(4- chl or o5 met hy1- 1H pyrazol - 1-y1) - 5- f | uor ophenol et hyl

142- hydr oxyrphemydontsda 8r.gillgf hy1- 1H- pyrazol - 4- car boxyl ate 25 net hyl

34142- hydr y i met hyl- 1H pyrazol - 4- yepr opanoat e
2(4-butyl- g{gg ﬁ%‘f% ‘lﬁaﬁﬂg’pyrazol 1- y1) phenol

243, 5- dpnretohy talt Hrepyofazol - 1-y1) - 5- f | uor ophenol

5-chl oro-2(3, 5-di net hyl- 1H pyrazol - 1-y1) phenol

243, 5-di net hyl- 1H pyrazol -1-y1) - 3-ni trophenol

30243, 5- di #et hy1- The pympsald decyidndtondlaimophenol

3-(142- hydr, gﬂphenyl) 3, 5-di net hyl- 1H pyrazol - 4- yOpropionic acid
5-chl oro-2 Botrimet hyl- 1H pyrazol - 1-y1) phenol

5- ami no- 2(IR Eemmmmtidﬂcﬁyrazol 1- yl)phenol

5-nit r raz

354(3 3 i ?r?r{é#ﬁ%fégfﬁ? W&%ﬁg%i) béélk%ih i‘ol

5- am no- 2( R’ 4epresantaeChyalkylH pyr azol - 1- yl)phenol - 80 - nethyl

4- (3, 5-di 3- hydr oxybenzene carboxyl ate

3- am no- Znﬁqéﬁrg%ﬂiso%ﬁgﬁl rwaaio 1-y1) phenol

4- (3, 5- di m# hgpresantyy hydregenatony - 3- hydr oxybenzene carboxylic acid

4- (3, 5-di Wﬁﬁﬁf}ﬁeééﬁfs%( cazaky ll'trYﬂﬁorémgbh‘}[ PaYoghh '\ﬁlﬁinﬁﬁl’mﬂ‘*Rbbﬁﬁl%aﬁy%xy o

54- (3, 5-di net azo - roxy benzam
S Rk AN Gl Parsb R a2 Ok o HORS (R aeaieseat

3- hydr oxy- 4-{v3rdben- a&éﬂi@tdlyam%rﬁaﬁﬁwzﬁh ™ ¥hy BEAESBAHAE or different from each
4-(4-chloro-3,5-di meth Ifl- yrazol - 1- droy benzam de

2-(3, 5- di oty fncmpﬁ%eatz%hqug% Hewy Qmeal%ﬁl?f ldPCY
102- (3, 5- diRTREhre §en1d‘h]§)ydra &l atdmy 4)d 5- met hyl phenol

2 (2 e Pl g SR POURIEL 1, v, r i
2- (3, 59di mey Ay Mdrenfr azol - 1-y1l) - 5- hydroxyrret hyl phenol
2-(3,5-di nethyl- 1H pyrazol - 1-y1) - 5- met hyl am nophenol
5. The compound according to claim 1,
wherein:
R! represents a methyl;
30 R’ represents a hydrogen atom, methyl or halogen;
R® represents a methyl,
R’ represents a hydroxyl group;
R’ represents a hydrogen atom;
R® represents a Cj.salkyl, trifluoromethyl, halogen, amino, -NR*RP, nitro, hydroxy C;.
35  salkyl, -CONR?R®, -COO(Cjalkyl), -COOH, -(CH,);3COOR, or -OR? (R represents

a hydrogen atom or Cy_;alkyl, R* and R® may be the same or different from each other



152- (3, 5-di net hyl- 1H pyrazol - 1- y1) - 4- et hyl phenol
2-(3,5-dinethyl-1H pyrazol -1-y1)-5-trifl uoronet hyl phenol
2-(3,5-di nethyl-1H pyrazol - 1-y1) - 6- net hyl phenol

2-(3,5-di nethyl-1H pyrazol - 1-y1) - 5- et hyl phenol

2- (4-fl uoro- 3, 5-di net hy1- 1H pyr azol - 1?y’i§)phenol

205- br ono- 2- (3, 5-di met hy1- 1H pyrazol - 1- yf | phenol

5- brono- 2- (4-chl oro- 3, 5-di net hyl- 1H pyrazol - 1- yf | phenol
5- br ono- 2- @84 zepsesent rpydiggenatomy Fazedkyl Dr foptryhiol

4- (3, 5-di mpt7 = sols =3r hydr oxyphenyl acetate

4- (4-chl oﬁsggé?ﬁ%ﬁ@ﬁ%ﬁ]%@%%o -1-y1) - 3- hydroxyphenyl acetate
253- hydr ox - 4egrgsentss ydroganafami H- pyr azol - 1- yf | phenyl acetate

2- (13, 5-di ng} hydr Maeddyr azol - 1-y1) - 4- met hoxy- 5- et hyl phenol

4-chl oro-2-(3,5-di net hyl- 1H pyrazol - 1-y1) - 5- net hyl phenol

2- (3, 5-¢i met hy1- 1H pyrazol - 1- y1) - 4, 5- di net hyl phenol or

4- (4-chl or g- 3, 5- drpetdidoud wrERZO! - 1-y1) - benzene- 1, 3-di ol 30or a
salt thereof 7.An anti-fungal agent for tinea conprising a conmpound
r epr esent ed-By-diFetdi gl byha-gugrophendhner ei n: RO represents a

Eygr ogen aquhyg}dy%aj-l@&hﬂﬂf{-pwawom d&ml ; IBERI ) repr gsent S( g
ydrogen ato y1l,” ha - y|) or 3COOR
representsaé{gﬁlﬂ%ﬂ11 G 'it BFH%?tﬁ%i?‘EgaPWW‘)ljl'yﬁ&ﬁ’foi ic represents a

hyﬂrggﬂm aQQMS—E%m%biﬁéh&TtﬂﬁﬁlBppyrgidlfﬂ-yﬂ%}wﬁﬁt hyl hotr]I -ORI (R repr esegts
a hydrogen,atom or . 6a . =12 represents a hydroxyl group; Rl
representsz'ggﬂ%}ﬁiﬁlgﬁ%'péﬁa& -13PBERUy1 . a hydroxyl group or hal ogen:
5r epr esent 8-(8-hatiylog@pyaizoml-yOphéadlkyl , trifl uoronethyl, hal ogen,

R P Bl I S
Cl_6alkyl , 2d6cnBXo-drdrtRimtylelH-pgrarzblel yhpkeroi di ff erent from each ot her
o L e I ORI, RO St hogfy 1 aev): RIS epreserts
106al kyl') @+chhab-Gg@rs-damdh ¥k di-pgprek biyt)phendhydr ogen atom Cl_6alkyl,
2 3O, M A BB SRy 1o SO [ et cal for il
1, 6 or 7 @+(34-diethyl-1H-pyrazol-1-yl)phenol
3-(3,5-dimethyl-1H-pyrazol-1-yl)benzene-1,2-diol
20 2-(4-ethyl-3,5-dimethyl-1H-pyrazol-1-yDphenol
5-fluoro-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
4-fluoro-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-5-fluorophenol
ethyl 1-(2-hydroxyphenyl})-3,5-dimethyl-1H-pyrazol-4-carboxylate
25  methyl 3-(1-(2-hydroxyphenyl)-3,5-dimethyl-1H-pyrazol-4-yl)propanoate
2-(4-butyl-3,5-dimethyl- 1H-pyrazol-1-yl)phenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-fluorophenol
5-chloro-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-3-nitrophenol
30 2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-nitrophenol
3-(1-(2-hydroxyphenyl)-3,5-dimethyl-1H-pyrazol-4-yl)propionic acid
5-chloro-2-(3,4,5-trimethyl-1 H-pyrazol-1-yl)phenol
5-amino-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-nitro-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
35  4-(3,5-dimethyl-1H-pyrazol-1-yl)benzene-1,3-diol
5-amino-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol



salt thereof 9.The anti-fungal agent for tinea according to claim?7,
which is a topical agent. 2010. The anti-tinea ungui um agent according
to claim8 or 9, which is a topical agent.

- 80 -

methyl 4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxybenzene carboxylate
3-amino-2-(3,5-dimethyl-1H-pyrazol-1-yl)phenol
4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxybenzene carboxylic acid
4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxy-N,N-dimethyl benzamide
5  4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxy benzamide

3-hydroxy-4-(3,4,5-trimethyl-1H-pyrazol-1-yl)benzene carboxylic acid
3-hydroxy-4-(3,4,5-trimethyl- 1 H-pyrazol-1-yl)benzamide
4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxy benzamide
2-(3,5~dimethyl-1H-pyrazol-1-yl)benzene-1,3-diol

10 2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylphenol
2-(3,5-dimethyl-1H-pyrazo!l-1-yl)-5-methoxyphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-3-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-hydroxymethylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylaminophenol

15  2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-trifluoromethylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-6-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-ethylphenol
2-(4-fluoro-3,5-dimethyl-1H-pyrazol-1-yl)phenol

20  5-bromo-2-(3,5-dimethyl-1H-pyrazol-1-yl}phenol
5-bromo-2-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)phenol
5-bromo-2-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenol
4-(3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate
4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-3-hydroxyphenyl acetate

25  3-hydroxy-4-(3,4,5-trimethyl-1H-pyrazol-1-yl)phenyl acetate
2-(3,5-dimethyl-1H-pyrazol-1-yl)-4-methoxy-5-methylphenol
4-chloro-2-(3,5-dimethyl-1H-pyrazol-1-yl)-5-methylphenol
2-(3,5-dimethyl-1H-pyrazol-1-yl)-4,5-dimethylphenol or
4-(4-chloro-3,5-dimethyl-1H-pyrazol-1-yl)-benzene-1,3-diol

30  or asalt thereof.

7. An anti-fungal agent for tinea comprising a compound represented by the
following formula (II), wherein:
R’ represents a hydrogen atom, Cy_galkyl or trifluoromethyl;

35. R'® represents a hydrogen atom, Cjealkyl, halogen, -COO(Cj.¢alkyl) or -(CH)-
13COOR (R represents a hydrogen atom or C;_galkyl),
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R" represents a hydrogen atom, Ciealkyl, amino, trifluoromethyl or -OR (R
represents a hydrogen atom or Cygalkyl);

R'? represents a hydroxyl group;

R!? represents a hydrogen atom, C;_alkyl, a hydroxyl group or halogen;

R represents a hydrogen atom, Cp.galkyl, trifluoromethyl, halogen, amino, -NR*R®,
nitro, hydroxy Ci.salkyl, -CONR*R®, -COO(C;.alkyl), -COOH, -(CH2),3COOR, or -
OR® (R represents a hydrogen atom or Cj.ealkyl, and R* and R® may be the same or
different from each other and represent a hydrogen atom, C;.¢alkyl or C;.¢acyl);

R'? represents a hydrogen atom, C;_galkyl, -OR (R represents a hydrogen atom or C;.
galkyl) or halogen; and

R'® represents a hydrogen atom, C;alkyl, a hydroxyl group, amino or nitro,

or a salt thereof.

[Chemical formula 7]

R10 RQ
2/ \;N
11 -
RN
R16 R12
R15 R13
R14
(I1)
8. An anti-tinea unguium agent comprising a compound of claim 1, 6 or 7 or a
salt thereof.
9. The anti-fungal agent for tinea according to claim 7, which is a topical agent.
10. The anti-tinea unguium agent according to claim 8 or 9, which is a topical

agent.



