DESCRI PTI ON METHOD OF PRODUCI NG AM NOPHENOL COMPOUNDS
TECHNI CAL FI ELD The present invention relates to a

woredoloeksaf produci ng am nophenol conpounds . BACKGROUND6408

ART Am nophenol conpounds represented by the fornul a
(1) and salts thereof: (1) (wherein each of Rl and R2,
which may be the sane or different, is a hydrogen
atom a substituted or DBSoRspTroked | ower al kyl

group, a substituted or unsubstituted aryl group or a
substi t URTHOP QRSBREPUEINE@dANEN@PBENOLI COgPOUNDSRI
and R2, taken together with the adjacent nitrogen
atom may forma 5 - or 6-nmenbered heterocycle with or
wi t hout other intervening heteroatons; the heterocycle
may be substituted by 1 to 3 substituents sel ected
fromthe group consisting of a hydroxyl group, a

subet RN He %fE%Hsubstituted | ower al kyl group, a

substituted or unsubstjtuted aryl group, a substituted
or Unsubst i tHRBd A YT oRy BT Olp OB SebStEEEeda method of

oruns tituted heterocyclic group and a substituted
0 uﬁ%ﬁ%ﬁéét%ﬁ%ﬁpékﬁ%?%c%%TQ%g@$%Up - substituted oxy
group; and the hydroxyl group i n the fornula (1) i s
substituted on the second or the fourth position of

t henphethng i gy are useful as a synthesi zed

i nternedi ate for various pharnmaceutical agents

5 (preferably Aminophenol compounds represented by the
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formula (1) and salts thereof:

R
/ ‘l‘\ N\Rz (1

(wherein each of R! and RZ, which may be the same or
different, is a hydrogen atom, a substituted or
unsubstituted lower alkyl group, a substituted or
unsubstituted aryl group or a substituted or
unsubstituted heterocyclic group; R! and R?, taken
together with the adjacent nitrogen atom, may form a 5-
or 6-membered heterocycle with or without other
intervening heteroatoms; the heterocycle may be
substituted by 1 to 3 substituents selected from the
group consisting of a hydroxyl group, a substituted or
unsubstituted lower alkyl group, a substituted or
unsubstituted aryl group, a substituted or

unsubstituted aryloxy group, a substituted or



antitubercul ar agents ) and agrichemcals .
Heretof ore, as a nmethod of produci ng am nopheno
wa@orpomsds, for exanpl e, nmethods shown i n thePCT/JP2005/006408
foll owi ng Reaction schenme- 1 and Reaction schenme- 2
are known (Stephen L. Buchwapd et al . , Organic
Letters , vol . 4, 2885 (2002 ) ) . Reaction schene- 1
Reactubert isehene-hex d ot el dbogeompnananed sseheMSited or
the group - NR' R' i s a dibutyl amno group, a N
metr iyl tive og heips r @ope bhol frougreupstdtuted oxy group;
4-nethy|piperidiny| group, a 4- hydroxypi peridi nyl
greggh the MﬂQQ%Mkngi¢m@ gnobpe HoaAmudet HAXydrms | i no
group and a 4- di met hoxyanilino group, and Ris a
pﬁ@tbé@tlutw&egﬂr @@ptd"fe SArSX9F FheupouThas@omdttiods of the
ho ver have various defects and therefore not
5 skeEBe HoI) aR fEndtisi-al 2 pr 8dBERFBRSHEERod N tRemediate

th t hod sh t he React h -1
eééﬁpyégls%%eﬁiﬁgﬂaoé%t?@“%%lf PSP atarpeeEasaeh as a
ul I t trifl
sy e Bt e P heoReRi BRof schoms - 2
h .hyd I
requires  gomby; %34@% 0. dfc PrOReCE DgOLNE  ydr oxy

group of phenol en renovin he p

|
%Eg%ﬁ€f§g§%qasgg.Sﬁﬁmﬁ%héﬁﬁyé%%aﬁafg] é%ghoégnshogé7ln

10 (1986xp1dibwehasacthati dhesdeard Ll oNaffi Redction scheme-2
cycl ohexanedi one and a secondary am ne in the presence

are known (Stephen L. Buchwald et al., Organic Letters,

vol.4, 2885 (2002)).

Reaction scheme-1

R R
HO@‘Br - Ho—Q—N<
R’ 3

Reaction scheme-2

1) R'X R
ROONHZ - RO~@N<
2) R’X R’

15 In the above-mentioned schemes, the group -NR'R" is a

dibutyl amino group, a N-methylanilino group, a



of an acid catal yst does not afford an am nopheno
conpound or if do, the yield is only 4 to 12% and the

worados/omssriuct of the reaction is an aniline cop@Durdos/(M6408
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. Reiker et al . (Tetrahedron, 23, 3723 (1967)), J .
Figueras et al. (J. Org. Chesmn, 36, 3497 (1971)) and
JP-A- 62- 29557 disclose that the reaction of 1

, drdighzAqU Qe @ d 8 Pirddweliyl pibee 1 kA nihe gHRSENGE of
an acid catal yst affords a qui none nonoi m ne conpound,

afing drtvex ygpeimerratceith yiuigrane noaol Aneehgoapaunt oo a 4-
further reduced in order t o produce the

objegdixyean liophenwlurc empbuand3 , HFSCheBLREyERiTHRo group,

I NVENTI ON An obj ect of the present invention is to

pedd &e ign & mdededtdnioy dagvant afeaubynebhgd gfroup.
produci ng am nophenol conpounds represented by the
fornul a (1) THpssi msitdosisd dxeyepebeeliaves varigusi glefects

yield and high purity. To _solve the above -nentioned
p?@glgﬁﬁFeEhgep%€§eﬁ¥1¢ﬁ9éﬁ?o@%rh%Qelﬁéﬁaﬁéﬂé& production
i%%%%%ive studi es on the nethod of producing

am nophénol conpounds represented by the formula (1)

and as a re%glteXQﬁé§§t8§ﬂ%tﬁ@%héges@?@ﬁg%gsghégggggtion

probl ens can be SO al'owng a

C@EB@H@dloEeﬁngrggr%%an%é%m%%ﬂ{§f&to¥ﬁ%Qt?ﬂ am g, oi o

compound of the for er a neutral or basrc

cendht kenNa phe1RHESANLakRYSNH O hasa Peen: corpLeted, g 4
based on these findings. The present invention

proppdescataetbed ofhpr aduticng s NOpheAOke50RPEHNG
represented by the
scheme-2 requires a complicated step of protecting the
hydroxyl group of phenol and then removing the
protecting group.
Kazuo Haga et al. (Bull. Chem. Soc. Jpn., 57,
1586 (1984) and Bull. Chem. Soc. Jpn., 59, 803-807
(1986) ) disclose that the reaction of 1,4-
cyclohexanedione and a secondary amine in the presence
of an acid catalyst does not afford an aminophenol
compound or if do, the yield is only 4 to 12%, and the
main product of the reaction is an aniline compound.
A. Reiker et al. (Tetrahedron, 23, 3723
(1967)), J. Figueras et al. (J. Org. Chem., 36, 3497
(1971)) and JP-A-62-29557 disclose that the reaction of
1,4-benzoquinone and a primary amine in the presence of
an acid catalyst affords a quinone monoimine compound,

and the generated quinone monoimine compound must be

further reduced in order to produce the objective



formula (1) (wherein each of Rl and R2, which may be
the sane or different, is a hydrogen atom a

W@ aesoIaser ed or unsubstituted | ower al kyl gr oupCT/@2005/006408
substituted or unsubstituted aryl group or a
substituted orunsubstitutedheterocyclic group; Rl and
R2, taken together with the adjacent nitrogen atom

meynifreipRen & Wmpbumeitber ed heterocycle with or
wi t hout other intervening heteroatons; the heterocycle
may be substituted by 1 to 3 substituents sel ected
fromthe group consisting of a hydroxyl group, a
SUHISKIOHMAQRURE @F (MU BSVENTION | ower al kyl group, a
substituted or unsubstituted aryl group, a substituted
or unsubst i tAn @pigcy oXy teopresesubsnvéntednons to
unsubstituted heterocyclic group and a substituted or
UREPFSGR Fhed HEBELdEyeli @dg’ﬁ@f;page@%smet}]pd?o;fxy
roup; and the hydroxyl group in the fornmula (1) is
5 SBSEIEIE B CRB=BL0FORPRGETL GRFREF TRt Ry §heup

h h | ri whi ch [ llowing a .
v ORaRanad Se “CBRpGUAESY s‘é%&?é%ﬁi%ec@@r%’ﬁea%ow@s
- W t : ' d represented by the
{ St it E8) e DBEE AT 0 (onerein Ri and Re are as
defi ned abow%)solVgd@ﬁeaaBSQELﬁknﬂﬁh9§§ﬁprgggéﬁ%9nthe

present inventors have conducted intensive studies on
10 the method of producing aminophencl compounds
represented by the formula (1) and as a result, have
found that the above-mentioned problems can be solved
by allowing a cyclohexanedione compound of the formula
(2) to react with an amine compound of the formula (3)
15 under a neutral or basic condition. The present
invention has been completed based on these findings.
The present invention provides a method of
producing an aminophenol compound represented by the

formula (1)

F N\t
N
OH
20 (wherein each of R' and R2, which may be the same or

different, is a hydrogen atom, a substituted or
unsubstituted lower alkyl group, a substituted or

unsubstituted aryl group or a substituted or



The present invention also provides a nethodaccordi ng
to the above-nentioned net hod, wherein each of Rl and

wR2g050p088h nmay be the same or different, is a PYHIRRGEN06408
atom a lower alkyl group which may have 1 to 3
substituents sel ected from tshe group consisting of a
hal ogen atom a hydroxyl group, a substituted or
unsithsidttithed amet egfoaye 1ard @ subst Rt Wed @, taken
unsubstituted heterocyclic group; an aryX group which
meno Jeaee rl whia h3 t$eb sidijtbuentts rdel wsged dtom theygrowm a 5-
consisting of a |ower alkyl group which nay have 1 to
3 agulssticbentes! delteaoey dlromitthe gr owpticonsi stheg of a
hal ogen atom and a hydroxyl group, a |ower al koxy
gHAHE tMeind i omie tieape temsg Iheubstiereayslseneyt bd from
t he group consisting of a halogen atom and a hydroxyl

5 gt tidnd eRalbygen tet dmsubsit ik st ey oeskeFeegr Supm the
whi ch may have 1 to 3 substituents selected fromthe
9IS Ee GRS Ag 0P La d OXVy 9% Fup hF eRS hl uksde or
11ta ubstituents selected fromthe group consisting
OPDEU%EI638%egtgﬁwgﬁda&%ﬁgd95??5”9deﬁ%aﬁthﬂE?gaPony
g [ \Y 0 st.ituents sel ected
fﬁgﬁﬁﬁﬁgqgﬁgﬁgaéé 2i§5%ﬁg'o% %ﬁgg%ﬁﬂéﬁx% ofit and a

hydisexh 18L0HR, 2304 hal g%t%ﬁﬁ??t QM ik AN 52, o%aken

together with the™adjac itrogen atom nmay form a

10 SunelbbtienbenedcRet-8r9ey ke g¥hidh UndMd hob s 01 PEFed or
i nterveni ng heteroatons; and the heterocycle may be

substibttit edtby heterdcsubsti yuents-selected:-éd odxiyNgroup;

group consisting of a hydroxyl group; a | ower alkyl

grodp thki bdmagyhageotpt dn the formula (1) is
substituted on the 2- or 4-position to the amino group

on the phenyl ring), which comprises allowing'a

15 cyclohexanedione compound represented by the formula

<:Q:>==o 2)

(2)

to react with an amine compound represented by the

formula (3)

HN{_ 3

(wherein R and R? are as defined above), under a

20 neutral or basic condition.

The present invention also provides a method



3 substituents selected fromthe group consisting of
ahal ogen atom a hydroxyl group, a substituted or

wap®asasst ut ed aryl group and a substituted orPCT/JP2005/006408
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unsubstituted heterocyclic group; an aryl group which
may have 1 to 3 substituents selected fromthe group
consisting of a |ower alkyl group which nmay have 1 to

3 asuthstditienics 138 ettoatt i tdtee O nEth GONSkab-Bgn0k s n
hal ogen atom and a hydroxyl group, a |ower al koxy

grodu whhahRApywihavle ay b8 Shibssameent sqselmeated f riama
the group consisting of a hal ogen atom and a hydroxyl
gy, ogsmnd atainogen latwers ;2 ldry largr gy wiriap mhiychareyl to
have 1 to 3 substituents selected fromthe group
conSiSSHE vents Isedectackyiragr dlpe whricstp meynbaseitgt of a
3 suybstituents selected fromthe group consisting of a
h&PGERTatSHHand AVSFEEIRY 95§ Bup.2 &Ubswert at Rexgr

group mhL%h have 1 to 3 substituents selected from

t HESEPSE é%%yétfiy g 9P R&%geF URSShtatE A aydr oxyl

hal t - .a het i whi ch
e R B S P s TR0, et £ e (REgPolipich

g%g%t%%&%gloan3l%W%rgg%%%%t%r%%He%@%%hé%%%p2€¥%9%6%88

stituents selec romthe group

h l: | k
@bgggﬁﬁﬁh%”ang Qo@%@r%&kglgggggpt%hl ﬁ@égf%cﬁgye 1 to 3

group ich may have 1 to uent's ed from

t Bapgroupca®RsSkelicrgeafl rachakagen aLem-and: Ay dsoxyl 4
group, and hal ogen atons; and a heterocyclic group -

subdbigtnt edoaxgngr aupydlb&ly 1My olgyeal 1b@e3d alkoxy group
substituents selected fromthe group consisting of a
| sherhahkyl hgveup whi Shsohythaventst selestlesd ittt She
group consisting of a halogen atom and a hydroxyl
group, and halogen atoms; or a heterocyclic group which
may have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy
groups which may have 1 to 3 substituents selected from
the group consisting of a halogen atom and a hydroxyl
group, and halogen atoms;

R' and R?, taken together with the adjacent
nitrogen atom, may form a 5- or 6-membered heterocycle
with or without other intervening heterocatoms; and

the heterocycle may be substituted by 1 to 3
substituents selected from the group consisting of a

hydroxyl group; a lower alkyl group which may have 1 to

3 substituents selected from the group comnsisting of a



sel ected fromthe group consisting of a halogen
at omand a hydroxyl group, a | ower al koxy group which

woreopshgess2 1 to 3 substituents sel ected from t heCTIRROE5/006408
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consi sting of a hal ogen atom and a hydroxyl group, and
hal ogen atons. The present invention provides a nethod
according to the above-nentioned nethod, wherein each
ofhaRlognd Homwhi iy dByx e dheusare oibstiferent ods a
hydrogen atom a |ower alkyl group which may have 1 to
3 wuhststtientsd set et @bl amd he guiosi ©onsd Sbi-ng o f
a hal ogen atom a hydroxyl group, a substituted or
unsubEs tiutwetkdryd t groupc land ereybstan wedl o roup which
unsubstituted heterocyclic group; an aryl group which
MR haAel k @ Iubdrstiemnt s d et atkd romm hehgr gupup
consisting of a | ower alkyl group which nmay have 1 o 3

s tUerits el ck@ee rdiithg ghsupborsimay ngave 1 to 3
hal n atom and a hydroxyl qgroup, a |ower al koxy
gr 4 iy 9 g op SlisstItAEhtEOEl seirg Pom

y T I
o P SR S R0 St %rcn;}%nwdegraﬁgéggygroup
wWhj HTB\ tq 3 ti.t.uents sel ect romt

gr‘ldgl&% consi glt\ésrneé 1o?coa 3l'sous\%zjrsltf;ﬁk{l%ﬁnstgsr osue|z(§Le E;‘:iecCL ﬁﬁ?thQS

1 gt;lfo(%lp'3 c?}ﬁt%%tsjttilﬁ%mosfl Saellr%qto%%nf E‘%{?ﬂal’éﬁlcgrao droxt\jJFL), a

consi sting of a .” hal ogen attom ydroxyl " gro

| Querurg! koxy nareed Whidets ;may hﬁs\ﬁﬂo&f}} YrdHRehi Lyents

sel ected fromthe group consisting of a halogen atom
ancive Hydooylsugisalifuaang halleger @t tHe pregsnt

i nvention provides a nethod
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group
which may have 1 to 3 substituents selected from the
group consisting of a halogen atom and a hydroxyl
group, and halogen atoms; a heterocyclic group which
may have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group
which may have 1 to 3 substituents selected from the
group consisting of a halogen atom and a hydroxyl
group, and halogen atoms; and a heterocyclic group-
substituted oxy group which may have 1 to 3
substituents selected from the group consisting of a

lower alkyl group which may have 1 to 3 substituents

selected from the group consisting of a halogen atom



according to the above-nentioned nethod, wherein Rl
andR2, taken together with the adjacent nitrogen atom

woreopsH0eeser a 5- or 6- nenbered heterocycl e w t h BCT/JP2005/006408
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wi t hout other intervening heteroatons, and the
heterocycl e may be substituted by 1 to 3 substituents
sel ected fromthe group consisting of a hydroxyl

graoup;a ehy vty Rl dadurgr eUpL oW € ha Ty Pay€odo tonBeh may
substituents selected fromthe group consisting of a

halaogerl aton  subiytdrioesd t grasipscived ubsdn tike dybup
unsubstituted aryl group and a substituted or

urssuissits tinte d het draomgsd atgmoud an farddogr b uprawd chand
may have 1 to 3 substituents selected fromthe group
cosicstamagtofms | ower al kyl group which nay have 1 to

3 substituents selected fromthe group consisting of a
hal ogen at omREhd® & IRt dyiergrioup P viskks aalnkeixyod
group ich may have 1 to 3 substituents sel ected from

t & GO T drisi 1S %O&@"@%w@ﬁ FGMshd W ewairmorga ch

L | t ; I whi ch
nvers FB0sMC ORI ThaE RS URT Corny off (e hrbept, 1S a

j,sting .of a Lower alkyl group which have 1 to
3 SUEREIT uem L @ dered frigmt I g ouBcondst iy Sor® ato

I tuents ecte ro

hal Qger ateaand ﬁ%l@%@re@()flgogt{ QYR g%olu?)\/\%ro al K chiégf oty @

group which may have 1 to substi tuents selecte

t he 1@0euD 2¢RS| St hya ek, gﬁlﬁgggn aats%%!s%'l@uacely\%;hroxyl

group, and hal ogen at ons; rocyclic group ich

mayishawe 1t utted3 agybsbirbugntsiasel eeted ikremdt kg group -
consi sting of a | ower al kyl group which nay have 1 to

3ussbbsittrentsl selectedct iamgtroepgr aup ag9ns igstdupg wofi @h
hal ogen atom and a hydroxyl group, a

may have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy gxroup
which may have 1 to 3 substituents selected from the
group consisting of a halogen atom and a hydroxyl

group, and halogen atoms; or a heterocyclic group which
may have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group
which may have 1 to 3 substituents selected from the
group consisting of a halogen atom and a hydroxyl

group, and halogen atoms.

The present invention provides a method

according to the above-mentioned method, wherein R' and



| ower al koxy group which may have 1 to 3
substituentssel ected fromthe group consisting of a

wha0o6ge283nt om and a hydroxyl group, and hal ogePCHIRM65006408
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and a heterocyclic group - substituted oxy group which
may have 1 to 3 substituentsyselected fromthe group
consisting of a lower alkyl group which nay have 1 to

3 Rubstikenenbgesakectwd hf rom il agieotp rmiosdwtd B3 f, anay
hal ogen atom and a hydroxyl group, a |ower al koxy

grioupn vihisch armyb-heambelrdd 18 tsbst y¢ Lent stis ed eotechdiom
the group consisting of a hal ogen atom and a hydroxyl
QrOURT did araleagery dtdmsodtienpr esehttheventémirycle may
provi des a nmethod according to the above -nentioned

Meteh GO s bfterte&ich ohe &gy 13 @Wi@@%ﬁ@le@rmﬁm athe
napht hyl group;, the aryl oxy group is a phenoxy group
oﬁ%é"ﬂ%pﬂmﬁﬂwgg%& W?éfcﬁ@tler%ww'i @ rOigF |6lsl_1a/ls-

or. 6-nenbered satuyrate r saturated heterocyclic
BT 40 Pha e voecic%oc%;w?@{mgﬁ Reried £ron
gr. ' n .qr. substi.tuted by a 5- or

6-t?rlelélo é;% ed Satur: %ttgg’%orol%gr?sa{]t ate Hetr c?cibﬂdqlioxyl
91QURy, The IV [ Vil met-ho

accor i'ntg}jl tsgl%t%%gr%atg@e%?@%%u%g&t%g{%%dﬁryﬁw@rréﬂ? A 2

a@hm%&h%@@de%%D@%@%Hé%i%uﬂéﬁ'hé%ﬁ%éﬁ%ﬁ?ﬁ??ﬁkdpfhuﬁ4

- trifluoromethoxyphenoxy) piperi
hydryax ypbepy which4 mBydhexypiiperd & Rebski ints selected

- hydr oxyphenyl ) piperidine, 1- (4 -hydroxyphenyl) -

4-fethyhei gevapi oenshisti4ghydr exyphenylalkyl group which

-N-nethylaniline, N (4 - hydroxyphenyl) aniline or N

(Bay have 1 to 3 substituents selected from the group
consisting of a halogen atom and a hydroxyl group, a
lower alkoxy group which may have 1 to 3 substituents
selected from the group consisting of a halogen atom
and a hydroxyl group, and halogen atoms; an aryloxy
group which may have 1 to 3 substituents selected from
the group consisting of a lower alkyl group which may
have 1 to 3 substituents selected from the group
consisting of a halogen atom and a hydroxyl group, a
lower alkoxy group which may have 1 to 3 substituents
selected from the group consisting of a halogen atom
and a hydroxyl group, and halogen atoms; a heterocyclic
group which may have 1 to 3 substituents selected from
the group consisting of a lower alkyl group which may
have 1 to 3 substituents selected from the group

consisting of a halogen atom and a hydroxyl group, a

lower alkoxy group which may have 1 to 3 substituents



hydr oxyphenyl )di benzyl am ne . The present invention
provi des a met hod according to the above -nentioned

woredoloes32 whi ch is conducted in the presence 0PCEJIP2005/006408
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dehydr ogenat ing agent, wherein the dehydrogenating
agent is used i n an anmountqpf at |east 1% by wei ght
based on an anount of the am ne conpound of the

f aremdca (B)f ronT R PIRSRY dotvendt oy POV des) gydethad
according to the above -nentioned nethods, mAhlch i's

camducet édyarMd:dydutgraugehydrddgenadddrg agerd ;. e Ppresent

i nvention provides a nethod according to the above
- merfeirorgtt Inet yodsip~duastohtutsed anduatedipungeircta may have
neutral condition. The present invention provides a
met fed Sacebsdilngens ke lawdest -fremt itdrredymetthodsysisting
wtiich_ is conducted in the presence of a basic
c&fep@u A@Vekherlévd 19 Upadiid dompouidvs lused 3 n an
nt .of 0.5tqo 5 nole based on 1 nole of the am ne
H%&&ﬁ&u@nft% Feleatma &8 therms Pire sems st igh a

i des a nethod ac rdln o the abo - ment.i oned
n%lfaﬁ&??n Fefeifi Y% 6%']1 FTRduét éﬂ"’%ﬁr £kt i up
t t 150 OC
PR e e m“ﬁm e

abowe - g%ﬂ%lgm ﬁ%tfh%d%(a%)ve@%rne'a% %n%y%\l ohexangqi one

compoun t he ornula is used in an a unt

egiiolpl, abnamaEnbgke L@ mrl.e based on 1 nole of the
am ne conpound og-the formula (3)

The present invention provides a method
according to the above-mentioned methods, wherein the
aryl group is a phenyl group or a naphthyl group; the
aryloxy group is a phenoxy group or a naphthyloxy
group; the heterocyclic group is a 5- or 6-membered
saturated or unsaturated heterocyclic group; and the
heterocyclic group-substituted oxy group is an oxy
group substituted by a 5- or 6-membered saturated or
unsaturated heterocyclic group.

The present invention provides a method
according to the above-mentioned method, wherein the
aminophenol compound is 1-(4-hydroxyphenyl)-4-(4-
trifluoromethoxyphenoxy) piperidine, 1-(4-
hydroxyphenyl)-4-hydroxypiperidine, 1-(4-hydroxyphenyl)
piperidine, 1-(4-hydroxyphenyl)-4-methylpiperazine, N-
(4-hydroxyphenyl)-N-methylaniline, N-(4-
hydroxyphenyl)aniline or N-(4-

hydroxyphenyl)dibenzylamine.
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The groups described in the formuLa (1) arenore
specifically as follows. Exanples of substituted or

wap®ahsasst ut ed | ower al kyl group include |ineaPCDIP2005/006408

branched al kyl groups having 1 to 6 carbon atons,
whi ch may have 1 to 3 substituents selected fromthe
group consisting of a hal ogen atom a hydroxyl group,
a substit utret @rdysibsintdtieitbrardodi @ ANthedhod
substituted or unsubstituted heterocyclic group, such
asametdiylg tet e FromHmertindad meatoduit wWhitertis
-butyl, npentyl, n- hexyl, hydroxynethyl,
Zomyidrogyeyetiiny Ithel prheatmmey etfhyd dedry chyatrangtpiopy lbgeht,
, 3- di hydroxypropyl, 4- hydroxybutyl, 1 ,1- dinethyl -
whempdinosoyet Inphy B cgenat ind mgirdxyigentsdd Bn an amount
hydr oxypentyl , 6-hydroxyhexyl, 1- hydroxyi sopropyl ,
2EmeithyHeast3 1% yagr sgjisidpyased arf arugrststthybf the
tri.chl oronet hyl, chloraomethyl, brononethyl,
FW&@OE@FWW]%I' SdordEnyic TR | (Fdr-onet hyl ,
di brononet hyl , 2- chlorcethyl,, 2 ,2 ,2- trif

| uor oet hyl TP8 PFesent ﬁncvrﬂ%ﬁ?é]t RACVsles 1/ omEhPegRy !

- dichlaoropropyl . 4 4 .4- trichlorpbuty], 4-.

%F%gfggb%CF% ggech gpgbghn§ﬁpn§drgﬁ§§q§%, dﬁgiChlls

- lpr - br h +6-_ di ¢chl.or ohexyl ,
%P%§3?§§§ %H§hogﬁlgrg%%8§§¥b1n%ﬁz&ﬁ,%f%ggﬁenylethyl,
1- phenyl et ik, p3=RROAY PR ord prRRE MDY Yhethod

5- phenyl pentyl ; 6-phenyl hexyl, 1,1- dinethyl -
dcpbenyhet hyl £h2- e men3-iphedy eheRWs, adhich is
napht hyl met hyl , b- napht hyl net hyl, 2- (a- naphthyl)
ebhyhcted (lhdemaphhleylc)yadt kyphndil4oha- napht hyl ) propyl,
4- (b- naphtyl) butyl, 5- (a-naphthyl) pentyl, 6- (b-

The present invention provides a rmnethod

according to the above-mentioned methods, wkich is
conducted in the presence of a basic compourd, wherein
the basic compound is used in an amount of O.5 to 5
mole based on 1 mole of the amine compound of the
formula (3).

The present invention provides a rmethod
according to the above-mentioned methods, wherein a
reaction is conducted at a reaction temperat-ure of room
temperature to 150°C.

The present invention provides a method
according to the above-mentioned methods, wherein the
cyclohexanedione compound of the formula (2) is used in
an amount of equimolar amount to 10 mole based on 1
mole of the amine compound of the formula (3).

The groups described in the formul.a (1) are



napht hyl ) hexyl, 1 ,I-dinmethyl - 2- (a- naphthyl)
ethyl, 2-nmethyl - 3- (b- naphthyl) propyl,

w@2doangdseet hyl , (4 - nmorpholino) nethyl, (1  PCT/JP2005/006408
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-pi perazinyl) methyl, (1 - " pyrrolidinyl) nethyl, (1
-piperidinyl) nmethyl, (3 - pyridyl) nmethyl, 2- (2 -
thienyl) ethyl, I- (3 - pyrrolyl) ethyl, 3-

( roweaz@lad:)r ip=0pyt ,adh-f(l2 owd hi azol yl) butyl, 5- (2 -

+m dazolyl) pentyl, 6- (2 - pyridyl) hexyl, 1 ,1-

di methyl - Zxaplespyrii mubditetted andudsumdtytuted-

(3 -pyridazyl) propyl . Exanples of the substituted or

urowisst iatldktydd ganopip gmoumdiendliude ipeny ragraiuges avhiteh

may have 1 to 3 substituents and naphthyl groups which

ey SHRPe N Vig a3 1s (figstS cgeios: .atRxeayplvdsidf ndte have 1 to

substi tuent of the aryI group include |inear or

brafERsd Laluepit syisedss tral itFe™. e erarbeprioising of a
substituents selected fromthe

h h
m?sﬁﬁg?éﬁgﬁ%%na %‘g;d&OFfé(l g@éﬁ“é’voﬁ’\ léﬁwsgw{rrt b kYT
ﬁ%%%bs% utas an y| ro%t é]ﬁltpr ospu% ] uey 'or
ﬁec buty ?Ft fl iy é 1 dr xyeth
YLy ZRRUERNeUY ol P orel i Wéut ",
1le d nhul thyl .15 "
trrhyérgxy%gﬁ?y , 2 @%sg?§§§pgﬁﬁ o g tdF%%?héxﬁ

hypenexYi, Sapheryil, %yd&%&?}iﬁéthy:i M YRR 1 |t i f
| uoronet hyl, trichl oronethyl chloronethyl

bhetwoeybyhy1f | gehgaebRybropgdonet, |3)L|d,1h<§zldfﬂolé®r§¥&iﬁy| 4
di brononet hyl, 2- chloroethyl, 2 ,2 ,

Ihgdoexyyhtyz,,z 2- dumethymFthbﬁkpx§et©@ﬂorGpﬁqgw
2t§1hydroxypentyl, S-hydroxypentyl, 6-hydroxyhexyl, 1-
hydroxyisopropyl, 2-methyl-3-hydroxypropyl,
trifluoromethyl, trichloromethyl, chloromethyl,
bromomethyl, fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluorobutyl, 5-
chloropentyl, 3-chloro-2-methylpropyl, 5-bromohexyl,
5,6-dichlorohexyl, 3-hydroxy-2-chloropropyl, benzyl, 2-
phenylethyl, 1-phenylethyl, 3-phenylpropyl, 4-
phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, 1,1-
dimethyl-2-phenylethyl, 2-methyl-3-phenylpropyl, o-
naphthylmethyl, B-naphthylmethyl, 2-(a-naphthyl)ethyl,
—(B—naphthyl)ethyl, 3-(a-naphthyl)propyl, 4-(p-
naphtyl)butyl, 5-(a-naphthyl)pentyl, 6-(B-

naphthyl)hexyl, 1,1-dimethyl-2- (a-naphthyl)ethyl, 2-



di chl oropropyl, 4 ,4 ,4-trichlorobutyl, 4-
fluorobutyl, 5- chloropentyl, 3- chloro -

wWQ@20080988pr opyl , 5- bronohexyl , 5 , 6-di chl or ohexRtT/JP2005/006408
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3- hydr oxy-2-chl oropropyl and the like; |inear or
branched al koxy groups havifig 1 to 6 carbon atons,
which may have 1 to 3 substituents selected fromthe
gretmyderssi Bhnaghohyd ) balcpgan @-araxadne: hydy opl
group, such as nethoxy, ethoxy, propoxy, n- butoxy,

s eoriphicdxyo ) trertth y-lhut (Axyp 1 prerpenitngt Ipeyes t HEXY | DXY,

hydr oxynet hoxy, 2- hydroxyet hoxy, 1- hydroxyet hoxy, 3-
hparaeypicdpody mezhyd-, dilhypdireyiptopdxynethyl, (3-

4- hydroxybutox 1 ,1- dinethyl - 2- hydroxyethoxy,
SPSTAdyltmaﬂmﬁbxQpéﬁtﬁh%QﬁYM}eUth@xypéhfyIoxy, 6-

P SEYBOFORYL t FrTl 6B GREHORF oL €O BTt hoxy.
00, R R
PrERASIdBERSy, 3 TeHE t&g B PPy ethy) and
it i ey ¢

2- nEthylprOEQé%pl@s %&°§RQG§X%Q%XEﬁ%eésor unsubstituted

di chl or ohexyl oxy, 3- roxy - 2- or opr opoxy an

tﬁ@yﬂl§@ou9r1ﬁ@ﬂgﬁ%npﬁbﬁgﬁ SHeNpas wihive iie =9 1 to 3
bromi ne atom chlorine atom and |od|ne atom Wen two

osubBLétaehski bueNhapataypr gsenbs Whese slstiavient $o 3
may be the sanme or different. Exanples of the
sabbsitbtiedter uBsabsfetubédthet eubeyditivendr @fp the aryl
i ncl ude heterocyclic groups which may have 1 to 3
sObstpt hivatydepkanphasonf brhached alkyl groups having 1

to 6 carbon atoms, which may have 1 to 3 substituents
selected from the group consisting of a halogen atom
and a hydroxyl group, such as methyl, ethyl, propyl, n-
butyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl,
hydroxymethyl, 2-hydroxyethyl, l-hydroxyethyl, 3-
hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl,
1,1-dimethyl-2-hydroxyethyl, 5,5,4-trihydroxypentyl, 5-
hydroxypentyl, 6-hydroxyhexyl, 1l-hydroxyisopropyl, 2-
methyl-3-hydroxypropyl, trifluoromethyl,
trichloromethyl, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluorobutyl, 5-

chloropentyl, 3-chloro-2-methylpropyl, 5-bromohexyl,



heterocyclic group include 5- or 6-nenbered saturated
or unsaturated heterocyclic groups such as

wo eooploasbd enyl , pyrrolyl, 2H pyrrolyl, oxazol yPCT/JP2005/006408
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i sooxazol yl, thiazolyl, isothiazolyl, imdazolyl,

pi razolyl, furazanyl, pyranyhk, pyridyl, pyridazyl,
pyrimdyl, pyrazyl, piperidyl, piperazyl,

py& révldidiny o ey ahol 3 1oy dark st HB- dH ke o Xl esn@f thbe
substituent on the heterocyclic group include |inear
orlitkeandhestaal ko Igreoupsechaadikmkyl o€ aibomat Do 6
which may have 1 to 3 substituents selected fromthe
grasuy oo riogtsi, ngyhdfcha nisat dyere alt dm ahdswb iydrwxyt s
group, such as nethyl, ethyl, propyl, n-butyl,
seelisgtpd, frent timtg&noupqp@:m%ﬂlstlmqje)@m halogen atom
h¥%§§xynethyl 2- hydroxyethyl 1- hydroxyet hyl,

oL, gzou@-r yfpﬁ—fémﬁy, £thoxy, propoxy,
hydr oxybutyl, 1 dlneth I droxyethyl 55,4 -
ﬁ P&‘)Yypéﬁt’:yrbut@xﬁ’yd y'6 n"tﬁﬁﬂto\k]y??@krylf}‘ 1-

AP SretHgr oo Ry E%n@t LT I
S e e %oﬁthv#roxypt‘%xy,

| %mh%tr'a&:ybu%ox?y .3, 1Ud1%@t‘?{ﬁﬂ2'13ﬂefrﬂ g >8Pr WM 14

di chlor opr opyl , , tri
f laan lﬂb}é&peat v kT, OBt ro x3p et Al
2- et hyl propyl , 5-bronohexyl , , 6- dlchlorohexyl

3h@¢db&&%exy20x9h|QF@§6Q@ﬁyﬂﬂ@¢ﬁdp©ﬁy,k@’ﬂdﬂﬁyy;

branched al koxy groups having 1 to 6 carbon atonmns,
whivelroprgprbaeeyl taoilid lswhstncttiextys iaumnﬂmidﬁdﬂhdﬂya
group consi sting of a hal ogen atom and a hydr oxyl
gebdproggehoay  merhmepe téokaxy £ Ljoapoerhoxy,

iodomethoxy, difluoromethoxy, dibromomethoxy, 2-
chloroethoxy, 2,2,2-trifluoroethoxy, 2,2,2-
trichloroethoxy, 3-chloropropoxy, 2,3-dichloropropoxy,
4,4,4-trichlorobutoxy, 4-fluorobutoxy, 5-
chloropentyloxy, 3-chloro-2-methylpropoxy, 5-
bromohexyloxy, 5,6-dichlorohexyloxy, 3-hydroxy-2-
chloropropoxy and the like; or halogen atoms such as
fluorine atom, bromine atom, chlorine atom and iodine
atom. When two or more substituents are present, these
substituents may be the same or different.

Examples of the substituted or unsubstituted
heterocyclic group include heterocyclic groups which
may have 1 to 3 substituents. Examples of the
heterocyclic group include 5- or 6-membered saturated

or unsaturated heterocyclic groups such as furyl,



n- but oxy, sec-butoxy, tert -butoxy, n-pentyloxy,
nhexyl oxy, hydroxynet hoxy, 2-hydroxyethoxy,

wda 20vpdeas3y et hoxy, 3-hydroxypropoxy, 2 , 3- PCT/JP2005/006408
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di hydr oxypr opoxy, 4-hydroxybutoxy, 1 ,l- dinethyl-2 -
hydr oxyet hoxy, 5,5,4- trihydroxypentyl oxy,
5- hydr oxypent yl oxy, 6- hydroxyhexyl oxy,

1-4ydsroxy) POXY,, _221{4@5%1%1 B-oRyds 0%y Pr 0ROX¥azoly1,
trifluoronmethoxy, trichloromethoxy, chloronethoxy,

bridmicenaet Xy , 1 §d ot 0t I X yimi Qeod®y hoXyYirazolyl,
di fl uor onet hoxy, di brononet hoxy, 2- chl oroethoxy, 2 ,2

, Futaddnyyormetdroxy, y2i@yt, tpychiorgef hexyim8dyl,

chl oropropoxy, 2 ,3- dichloropropoxy, 4 ,4

, 3rE zohl oroipa obay 1 4-p et obut axyrrdtidinyl, morpholino
chl oropentyl oxy, 3- chloro - 2-nmethyl propoxy, 5-
bregitb ey 1 16Xse - 5 Exanp I £ Hb origkexgiloxly] t Bemy deoxyhe 2-

chl oropropoxy and the |ike; or hal ogen atons such as
fIFGRURE YR IO oM NGkt e e domalred | obknk

atom When two ar nDQﬁ substituents are present, these

s SRR Ty B thé GHEURT £ Flekth mExanppes bfto
t hst.i.t ut ed or .unsubstit ut aryl ox roup includ
pﬁgﬁzl%ysscglrtél Up pl)'lgc S S eycIS hfal@oén %q}eo %%‘i}?}t’)s“?‘?ﬁl JTan%n%IE a
NaRARtR0 ' Q?y t subst i t.uents.
Exanpl es. %ﬁg&q&jﬁm%&en logbq}t/ﬁlé}’ars%c%raosupm?%%fefu@e

| ichear o RiANched il aroups, havi ng. Je 49,8, £arbon
atons, which may have ™1 to 3 substituents selected

f pemtile e-ewxyaQnsiyetioigmits, hal.ogsaamangd a 1-
hydr oxyl group, such as nethyl, ethyl, propyl,

n-hyairplcy sseghuByhy drestyprdatyl, 2)EertiHydrox iy, 4-

hydr oxynet hyl, 2-hydroxyethyl, 1-
hydroxybutyl, 1,1l-dimethyl-2-hydroxyethyl, 5,5, 4-
trihydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl, 1-
hydroxyisopropyl, 2-methyl-3-hydroxypropyl,
trifluoromethyl, trichloromethyl, chloromethyl,
bromomethyl, fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2,2,2~-trifluoroethyl,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluorobutyl, 5-
chloropentyl, 3-chloro-2-methylpropyl, 5-bromohexyl,
5, 6-dichlorohexyl, 3-hydroxy-2-chloropropyl and the
like; linear or branched alkoxy groups having 1 to 6
carbon atoms, which may have 1 to 3 substituents
selected from the group consisting of a halogen atom
and a hydroxyl group, such as methoxy, ethoxy, propoxy,

n-butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, n-

hexyloxy, hydroxymethoxy, 2-hydroxyethoxy, 1-



10

hydr oxyet hyl , 3- hydroxypropyl, 2 ,3- dihydroxypropyl,
4- hydroxybutyl, 1 ,1- dinmethyl - 2-hydroxyethyl,

W® 285492887 | hydr oxypentyl, 5- hydroxypentyl, 6-PCT/JP2005/006408
hydr oxyhexyl , 1- hydroxyi sopropyl, 2-nethyl-3 -
hydroxypropyl, trif |uoromgghyl, trichloronethyl,
chl oronet hyl, brononethyl, fluoronethyl, iodonethyl,

diyidneoryermidiv,  3HbFomapifdox - §h30£9§%@¥bx%§r®§oxy,
,2- trif luoroethyl, 2 ,2 ,2- trichloroethyl, 3-

chihyrcopropyd § 02y 3-1 di-ehinsdpr o hydroxdet Boxy, 5,5, 4-
trichlorobutyl, 4- fluorobutyl, 5- chloropentyl, 3-

diidrysl roRrreetthyl griop\a - rdranmpexyy Lody, 6-

di chl orohexyl, 3- hydroxy - 2- chloropropyl and the
I vieecoxvieearl aory brlaiutrd st koor graoups havenlgy1-3e 6
carbon atons, which may have 1 to 3 substituents

5 ddEErP IR h & Griduie rearedingsishg o1l eh hat egehaxpm
R LA b FUGRP T P Ut O I oy
Ay LT 0t 2 LU ) o
oy 2 &6 SRR pdn ey
Qiqxgﬂ9ﬁ¥ﬂﬁﬂ&%%gx¥%1§%§%%?%§%%£8§¥L%g%hdichlor%Propoxy,

1- hydr oxyi sopr opoxy, OXYpr OpoXY,

tar, i4f, lsuer- e REH L HIH,C M aranRiigsk o &0 ofomet hoxy,
br omonet hoxy, fl uoromnet hoxy, i odonethoxy,

dihflowepemethexy, d-nammeihaxth Ao dianpetyoxy, 2,2
,2- trifluoroethoxy, 2,2,2 - trichloroethoxy, 3-
bircorbpxepoxy, 2,,63-didihdlblrohepydpoxy,, Hhyndky-2-
trichl orobut oxy, 4- fluorobutoxy, 5- chloropentyl oxy,
ghl@mp@mgpoxg;@@@hﬂh@rdpdﬁy,o&-halogen atoms such as

fluorine atom, bromine atom, chlorine atom and iodine
atom. When two or more substituents are present, these
substituents may be the same or different.

Examples of the substituted or unsubstituted
aryloxy group include phenoxy groups which may have 1
to 3 substituents and naphthyloxy groups which may have
1 to 3 substituents. Examples of the substituent of
the aryl group include linear or branched alkyl groups
having 1 to 6 carbon atoms, which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, such as methyl,
ethyl, propyl, n-butyl, sec-butyl, tert-butyl, n-
pentyl, n-hexyl, hydroxymethyl, 2-hydroxyethyl, 1-
hydroxyethyl, 3-hydroxypropyl, 2,3-dihydroxypropyl, 4-

hydroxybutyl, 1,l-dimethyl-2-hydroxyethyl, 5,5,4-



br omohexyl oxy, 5 , 6- dichlorohexyl oxy, 3-hydroxy - 2-
chl or opropoxy and the |ike; or hal ogen atons such

wa@sgdoboeesdne atom brom ne atom chl ori ne at om BEJIP2005/006408
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i odi ne atom Wen two or npre substituents are
present, these substituents jmy be the sane or
different. The substituted or unsubstituted

heteilbggebkopgheyd, - Ssubskbkybedt@xy GouRBIMexf0r 1-
exanpl e, heterocyclic group- substituted oxy groups
whirgfiromyibapeopylp 3-mabbyitBehtysrokyamelsgs ,of the
heterocyclic group - substituted oxy group include oxy
grovpsleobsnetyed byiehboromeshpipbehdd rsatethgtied or
unsat urated heterocyclic group, such as furyl oxy,

t P EPRPBRYhy byr Edhgrorgthel, podeobyhoty, dixdzolrpmexnyl,
|sooxazolyloxy t hi azol yl ox i sot hi azol yl oxy

H%E%W?@%&?Yipl?a%%l?F@§9¥Y¥urazanﬁré%yfly?ﬁaﬁyhaiy,
D T ksE B per ket o35 P b Frotpaiiyl e O
%ﬁ?ﬂ'mx Fhe! hgtlé‘g&%ﬁ%gg?‘dﬁﬁgrnéré&}éOFPHééwl 5~
o PR L G RRE A DTGRP eaBrP BT R
grpm&pém&fmgx 1, a3%ﬁ§f?ya§9gﬁ?ggoggg%ﬁgpoé§{d the

group, such as nethyl pr opy

S eck it ﬂmné&ft@#tb&an&h@@rﬁy}bxg ﬁf"é&( s hav1ng 1l to 6
hydr oxynet hyl, 2- hydroxyet hyl ydroxyet hyl 7 3-

hyrdogrprapyths , 2y18i ch chdyy df D%y pT opy| 3 4ab¥dr exy¥huL Yyl ,
1,1- dimethyl - 2- hydroxyethyl, 5.,5
, alradiyat oiaypentiy | g5elyy draxypentyd , oB- a hydl ogyhexybm
1- hydr oxyi sopropyl, 2 nmethyl - 3-
and a hydroxyl group such as methoxy, ethoxy, propoxy,
n-butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, n-
hexyloxy, hydroxymethoxy, 2-hydroxyethoxy, 1-
hydroxyethoxy, 3-hydroxypropoxy, 2, 3-dihydroxypropoxy,
4-hydroxybutoxy, 1,1-dimethyl-2-hydroxyethoxy, 5,5, 4-
trihydroxypentyloxy, 5-hydroxypentyloxy, 6-
hydroxyhexyloxy, l-hydroxyisopropoxy, 2-methyl-3-
hydroxypropoxy,~trifluoromethoxy, trichloromethoxy,
chloromethoxy, bromomethoxy, fluoromethoxy,
iodomethoxy, difluoromethoxy, dibromomethoxy, 2-
chloroethoxy, 2,2,2—trifluoroethoxy, 2,2,2-
trichloroethoxy, 3-chloropropoxy, 2, 3-dichloropropoxy,
4,4,4-trichlorobutoxy, 4-fluorobutoxy, 5-
chloropentyloxy, 3-chloro-2-methylpropoxy, 5-
bromohexyloxy, 5, 6-dichlorohexyloxy, 3-hydroxy-2-

chloropropoxy and the like; or halogen atoms such as



hydr oxypropyl, trifluoromethyl, trichloronethyl,
chl oronet hyl, brononethyl , fluoronethyl,

w0 owbsmeasbyy/| , di f1 uoronmet hyl, di bronmonet hyl, 2- PCT/JP2005/006408
chl oroethyl, 2,2,2 - trif luoroethyl, 2 ,2
,2-trichloroethyl, 3- chloropyopyl, 2, 3-

di chl oropropyl, 4 ,4 ,4- trichlorobutyl, 4-

f | fibnobihyl atbm,chlomapentybm,3thadir@h@ atom and iodine
2-met hyl propyl, 5-bronohexyl, 5 , 6- dichlorohexyl, 3-
hyatory -WRBenchlvor opropyk antstheueinke; alrien@afes@int, these
branched al koxy groups having 1 to 6 carbon atons,

whielhs hayuhnve mayob8 Shbsthmeents dddlifeatad .from t he
group consisting of a hal ogen atom and a hydroxyl

group, such dbensthékytueeHory, upsupskytunebutheogrocyclic
sec-butoxy, tert -butoxy, n~ pentyloxy, n- hexyl oxy,

S hydFoxpnetRskytupedhgyrodyetRo¥eans, Kpdr exyetiexy, 3-
hydr oxypr opoxy, 2,3 - dj hydr oxypropoxy, 4- )
h;}bﬁf&%‘gﬁi’giy ir?PP‘aPHé¥E§Pt?§- OKydE6RFeENHRY-Chs mays
,4-_trihydroxypentyl ox 5- hydroxypent yl oxy, . 6- _
héhr%&yﬂe§9lgxg?gi¥lﬁ§§PB§yi5%6?88%§§,O%-ﬁg%hyﬁtﬁrOCYCIlc
3- )X ri.f. | . trichl oronet hoxy,

o S ey R e ey nE5 85T LIS et gy 57000

i agdonet: di,{,| Log ongt hpx | -

T P Ak & s R L
10 t rircdH 0 02t B@XNe t Sto&PE DL OPELBAXY: sdch3as furyloxy,

di chl oropr opoxy, 4,4,4 - trichlorobutoxy, 4-

f [Wotreabyl @xy, pyredleropent yHoxyrrdiythkol Ooxazolyloxy,

2- met hyl pr opoxy, 5-bronohexyl oxy, 5, 6-

diichiorohekyl oxy, Bridydipkyxy, 2i schhoaoeptppoxy, and

the |ike; or halogen atons such as fluorine atom

brighi 4z @t VI X ¥ h| B Fdeo by bexandfivdrarvhoem Wieanyhoxy,

or nore , N
pyridyloxy, pyridazyloxy, pyrimidyloxy, pyrazyloxy,

15 piperidyloxy, piperazyloxy, pyrrolidinyloxy,
morpholinooxy and the like. Examples of the
substituent of the heterocyclic group include linear or
branched alkyl groups having 1 to 6 carbon atoms, which
may have 1 to 3 substituents selected from the group

20 consisting of a halogen atom and a hydroxyl group, such
as methyl, ethyl, propyl, n-butyl, sec-butyl, tert-
butyl, n-pentyl, n-hexyl, hydroxymethyl, 2-
hydroxyethyl, l-hydroxyethyl, 3-hydroxypropyl, 2,3-
dihydroxypropyl, 4-hydroxybutyl, 1,l-dimethyl-2-

25 hydroxyethyl, 5,5,4-trihydroxypentyl, S5-hydroxypentyl,
6-hydroxyhexyl, l-hydroxyisopropyl, 2-methyl-3-
hydroxypropyl, trifluoromethyl, trichloromethyl,

chloromethyl, bromomethyl, fluoromethyl, iodomethyl,



substituents are present, these substituents may be
the sane or different. Exanples of the 5- or 6-nenbered

whedosoesyrl i ¢ group forned by RL and R2 taken pOO&2daex006408

1ot h@tfﬁ@kW' Brbdbxt he@@ttowyt
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with an adjacent nitrogen atomw th or w thout other

i nterveni ng heteroatons inclyde pyrrolidinyl,

pi peri di nyl, piperazinyl, norpholino and

t hddfbuphrokien® ygr, 0whso r ohttendtetyalr, 0 Yt o 185 Oty TRY? e, 2 -
substituted by 1 to 3 substituents selected fromthe

gr bupfeonsosttinyg ,0f2,& ,Ardrobotl qgraeihy 1 hes -alitiMeropropyl,
-mentioned substituted or unsubstituted | ower al kyl

gr dup;dihb laroresopanit,i dnéd Subsitdtldmedwryl, 4-
unsubstituted aryl group, the abovenenti oned
subseprabedyer om HoRerdd lar V-oh araoup;me ey labowey 1,

-nentloned substituted or unsubstituted heterocyclic

5 gr oupr aRARERY Laboy & ﬁéﬁﬂLﬂﬁQ?%ﬁM%ﬂl%ﬂhﬁﬁfQﬁy —2-

unsubsti tut ed_het er substltuted oxy
graﬁﬁormﬁw&m age ?Ltju s O PLaredatt | alkoxy

t hes sgb g%auen %ye sane or different. The

met hod of pro&gclng an a i'moph&ETS™Seo MY fpge 1 to

Lo TuhBS L0 LB RLERE N MO Rt 228 M g of a

e am no enol compound

aCﬁQIg@Qﬂ ggohhgnaf%s ghoO%&gnb&%ﬂﬁd SQ&99%ﬁ§Qm§%€xy,

| owi hg a cycl ohexanedi one conpou represente

s@k %ﬁ%@%ycoﬁﬁg%n%utoxy, n~
represented by the fornula (3 under a neutral or

baséct gdodyt | aRheXRe okeachiyaroghmblie osy G| chexanedier@oxy,

compound represented by the fornula (2) and the am ne

cobpoysidoxyethoxy, 3-hydroxypropoxy, 2,3-
dihydroxypropoxy, 4-hydroxybutoxy, 1,l-dimethyl-2-
hydroxyethoxy, 5,5,4-trihydroxypentyloxy, 5-
hydroxypentyloxy, 6-hydroxyhexyloxy, 1-
hydroxyisopropoxy, 2-methyl-3-hydroxypropoxy,
trifluoromethoxy, trichloromethoxy, chloromethoxy,
bromomethoxy, fluoromethoxy, iodomethoxy,
difluoromethoxy, dibromomethoxy, 2-chloroethoxy, 2,2,2-
trifluoroethoxy, 2,2,2-trichloroethoxy, 3-
chloropropoxy, 2,3-dichloropropoxy, 4,4,4-
trichlorobutoxy, 4-fluorobutoxy, 5-chloropentyloxy, 3-
chloro-2-methylpropoxy, 5-bromohexyloxy, 5,6~
dichlorohexyloxy, 3-hydroxy-2-chloropropoxy and the
like; or halogen atoms such as fluorine atom, bromine
atom, chlorine atom and iodine atom. When two or more
substituents are present, these substituents may be the

same or different.



represented by the fornmula (3) are conducted in an
appropriate solvent in the presence or absence of

wa@eodehyehsayenat i ng agent with or wi thout a basiBCT/JP2005/006408
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conmpound. Exanpl es of the solvent to be used include
hal ogenat ed hydrocarbons sucjyas di chl or onet hane,
chl orof orm and carbon tetrachloride, |ower al cohols

such as net hapahpleshafolkhand-i seprpaRRPler KEHRARS ocyclic
such as acetone and nethyl ethyl ketone, ethers such

asyath gt hjbenber bydRoxame, Rt etaledry drafetton: witwy| ene

gl ycol nononet hyl ether and ethyl ene gl ycol dinethyl
etddiacaronai tcobydr etambanshs weh was hbenz endert ol uene

and xyl ene, esters such as ethyl acetate and nethyl
acettreventey oheterpatopyr idicAade2 pyraoligingdl,| i di ne,

di met hyl sul f _oxi de, dinmethylf ormam de, _ .
héxdrret 4 pribs pRoPEE2E - N¥ky dBO&RE 04 1Riox 88 ds fihviemoreholino
these . Exanples of the dehydrogenati ng agent include
el AR al YAE STSHEROSYChAF] SAPUR TEVADENSRDSEATHTER by 1
r hodi manganes rut heni um_and nickel . The netal |,

s TR heSh FRLAREEH EnETablive SHaHP: GREG nsian of
[ n_j t rriger_such as activated.carban,
MRS S R R R R
Fxﬂﬂéﬂ%éﬁﬁﬁu@@ﬁb?@werT9$k9§héggﬂggn@angggggnﬁeh%igﬁgg
alone or in a mxture of two~or re ki nds. The amount

ofs irher ekl agenahi ngs 8gent ehSausyablyudl Leaskpliely

wei ght, preferably about 1 to 200% by wer ght based on

amearmilbe Dfsdihet ablined coppadBdbstituted aryloxy group,
the above-mentioned substituted or unsubstituted
heterocyclic group and the above-mentioned substituted
or unsubstituted heterocyclic group-substituted oxy
group. When two or more substituents are present,
these substituents may be the same or different.

The method of producing an aminophenol
compound of the formula (1) of the present invention is
described below.

The aminophenol compound of the formula (1)
according to the present invention is produced by
allowing a cyclohexanedione compound represented by the
formula (2) to react with an amine compound represented
by the formula (3) under a neutral or basic condition.

The reaction of the cyclohexanedione compound
represented by the formula (2) and the amine compound

represented by the formula (3) are conducted in an

appropriate solvent in the presence or absence of a



of the formula (3) . As the basic conpound, a w de
vari ety of known organi c bases and i norgani c bases can

wheoosneas32 Exanpl es of the organi c base i ncl udeP@T/iENiB06408
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am ne, trinmethyl am ne, pyridine, dinethylaniline,
Net hyl di i sopropyl am ne, di methyl am nopyri di ne,
Nret hyl nmor pholine, 1 , 5- diazabicyclo [4 .3 .0

| mEtentrogén 4 OB, aden8- wdtﬁzéglﬁﬁ%h%u&5a4ﬂgsﬂ61 nd.
- 7 (DBU), 1,4 - diazabicyclo [2 .2 .2 ]octane (DABCO

and 1,8 - biBxaéxdpneshgifanheo\,sonamtchaloem usexanplcgside

of the inorganic base include carbonates such as

s & oo e hed alh eql r pos alsshansoahbaesatie chdesiam@thane,

car bonat e, sodi um hydrogen car bonate and potassi um

hyedH et eem bondt earlherat ehydebliodésiesudlovway sddiobml s

hydr oxi de, potassjum hydroxi de, cal ci um hydroxi de and

céﬁQHnQRKWQﬁ@%%@lph%E%ﬁ%Pésa§éch5§§rppﬁ@@ﬂas§ﬁﬁﬂﬁes such

phosphat e, di assj um hydrogen phosphate, trisodi um
St ;

pﬁﬁ%ﬁﬁﬁ? SBEF et h§ RS eﬁeﬁﬁ8§ph§F@erﬁoF&§§léﬁ
A G d%ﬁg}@@ bounts %%‘gﬁgﬁ?ogﬁg‘%b??@%ﬂgf 3¢ 5Tyoor
ggﬁ%%ﬁnggné usua % ggge ¥h9 éne pref EQ%EQtE §g$8r
for w“f{'@ié%)%ﬁr%ﬂ%ﬁ%ﬁ%t Sa aﬁé”??@?gﬁgigﬁé’%ﬁgeam

corpeurd afstdies faraml s (2ni s gééagkg geHi H{ekﬁg/lto
about 10 nole, preferably equinolar to about
based0ie,l acetonitrile, pyridine, 2,4, 6- collldlne,
dimethylsulfoxide, dimethylformamide,
hexamethylphosphoric triamide and a mixed solvent of
these.

Examples of the dehydrogenating agent include
metal catalysts such as palladium, platinum, iridium,
rhodium, manganese, ruthenium and nickel. The metal
catalyst may be one in which the above-mentioned metal
is held by an inert carrier such as activated carbon,
alumina, barium sulfate and calcium carbonate, as in
palladium-carbon.

The dehydrogenating agent is used alone or in
a mixture of two or more kinds.

The amount of the dehydrogenating agent is
usually at least 1% by weight, preferably about 1 to
200% by weight based on an amount of the amine compound

of the formula (3).

As the basic compound, a wide variety of



nol e of the am ne conpound of the fornmula (3) . The
reacti on favorably proceeds usually atabout ro om

W eovpesmsure to about 150 OC , preferably at abOUIP20€i096408
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tenperature to about 100 °C. The reaction is generally
conpleted in about 1 to 15 hpurs. The reaction can be
conducted in the presence or absence of a

déinedmogengahng Bgess, ahdt ihbe g-ead iMdEdy eaaedse QVty .
by an open system (with air being contacted) or by
bubbl i ng ai rExampkggeafi hhthergystiembale include triethyl
cycl ohexanedi one conpound represented by the formula.

( 2nnigir c i ¥ smersledl agmanst apyirng imet, erdiale ity larridadid )y N-
avai | abl e, known conpound. Sonme of the am ne conpounds
ofetityd A drsrib BoR B} 2@t Be nodénes biypaumids raid diare beél-
producgd, for exanple, by the nethod of the follow ng
RIGHYOR Sl neg 1, Redéprahlsoldnd 4- 3B Olmanese-5

formul as s a substjtuted qr unsubstituted aryl

or BT et S 725 TR EAT Do e meamar e, W o arl 4-
nit.r n_at o 5-_or 6- red heterocycle
WHRZBF LR ROUE of nbroThe 8F v RRG CheeBroavane L1 n

WR; - ' jtuted by at | east one
gr3%Bé§ﬁ%tgﬁ%ﬁﬁg§gﬁtg?%$¥§%$ééﬁbstituted by 1 to 2
subst| tuent su.sehscded, £1om { hao0bauR LCRISKSLIHAg ,af a

hydr oxyl group, a substitute unsubstitu I"ower

alsyboghews Sasubsid tabetdunr capsyhstict ubed 2akykygr oup,
a substituted or unsubstituted aryl oxy group, a

sehsbbhuted afesingubsiibotite hekeHOCHC hyergbeup cardodate
substituted or unsubstituted heterocyclic group -
sabslt ppueediony hydrogen carbonate; metal hydroxides such
as sodium hydroxide, potassium hydroxide, calcium
hydroxide and cesium hydroxide; phosphates such as
tripotassium phosphate, dipotassium hydrogen phosphate,
trisodium phosphate and disodium hydrogen phosphate;
potassium hydride, sodium hydride, potassium, sodium
and sodium amides.
The basic compound is used alone or in a
mixture of two or more kinds.
The amount of the basic compound is usually
0.5 to 5 mole, preferably 0.5 to 2 mole based on 1 mole
of the amine compound of the formula (3).
The amount of the cyclohexanedione compound
of the formula (2) is usually equimolar to about 10
mole, preferably equimolar to about 2 mole based on 1

mole of the amine compound of the formula (3).

The reaction favorably proceeds usually at



group) ; Rib and R2b , taken together with the
adj acent nitrogen atom forma 5- or 6-nenbered

whedsomsyrl e with or w thout other interveni ngPCT/JP2005/006408
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heteroatons (in which the heterocycle is substituted

by at |east one group - OR3,,and may be further
substituted by 1 to 2 substituents selected fromthe
gratiem tc ansdns t + 8gpotaaubydeexybogroumo a s yhsdid #ied, o5t
unsubstituted | ower al kyl group, a substituted or

urdghst intadredt anyérgtoup, ta abbstt LML .0or The reaction is
unsubstituted aryl oxy group, a substituted or
ugSiestaltlyt edoet et edythi sbgnoup drd 15 $uhsts .t ut ed or
unsubstituted heterocyclic group - substituted oxy

group) ; R4 Fkearpastieri agngbeupooiduateahiino tWromsesence
and X is a |lower alkylsulf onyloxy group, a phenylsulf
oY GRS SuP bf 2 vike lﬁdmaeﬁﬁ%wg Bideg traypWe the reaction
substitg{ed b | ower al kyl group or, a hal ogen atom
EXARGIES o (R BY 0T SCPPRY. §¥ SHBTof VA Parfirio

| “otp
oo S n G v SRR Lr s PO YRRy Rkt 2y ten.
Banpl es of e Loues, al koxyearonyl, araup Ll ude

i near or branc koxycarbonyl grggﬁg ﬁﬂﬁfsfqﬁ§QSby

capho 0 r hanyl c -
RSO ALeE PP ELEOMEN SO0 g IR AP .

pentskbexygashanyl asmng, mw@xagﬁ%aegﬁml.gr oups. Exanpl es
of the aryl oxycarbonyl group include phenoxycarbonyl

groups whi cisamey diavehd 4mide subsbbliHERt Sfaklle formula
napht hyl oxycar bonyl groups whi ch nay

(3) are novel compounds and can be produced, for
example, by the method of the following Reaction

scheme-3.

Reaction scheme-3

4 /Rla
3 A .
R°0H > RN > HN_
N 52b %b
(4) R R
(6) (3a)

In the formulas, R?® is a substituted or unsubstituted
aryl group; R and R??, taken together with the adjacent
nitrogen atom, form a 5- or 6-membered heterocycle with
or without other intervening heterocatoms (in which the
heterocycle is substituted by at least one group X, and
may be further substituted by 1 to 2 substituents
selected from the group consisting of a hydroxyl group,

a substituted or unsubstituted lower alkyl group, a



have 1 to 3 substituents . Exanples of the substituent
of the aryl group include |linear or branched al kyl

w@e@apesbaving 1 to 6 carbon atoms, which nay PEI/EP2003@®6408
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3 substituents selected fromthe group consisting of a
hal ogen atom and a hydroxyl gyoup, such as nethyl,
ethyl, propyl, n-butyl, sec - butyl, tert -butyl,

npﬂma/th,tdtedl&j(xylunﬁluﬁé@ﬁéhlﬂéﬁh)ﬁr,ylz g OW@JB/étlt]uted
hydr oxyet hyl , 3-hydroxypropyl, 2 , 3- dlhydroxypropy ,

4<thdmm@ﬁnﬂBUted.éryﬁoﬁgtbybup,Za Ryarsaéyeidad .or
5,54 - trihydroxypentyl, 5-hydroxypentyl, 6-
hydrapbaiexydted -heyelrogycdopr gpplup 2ntethyWubst3-tuted or
hydroxypropyl, trifluoromethyl, trichloronethyl,
cmwwte%ﬂmﬁ@@ﬁytllﬁl g@p@petsimwsmadmmi hyziy
dlfluoronegpyl ?gononethyl 2 chloroetriyl, 2,2
@IQHHf'IRKW%%@h§ ZaB?DZFQ?¢Eh¢Br@éthyF e3adjacent

chI ropyl ,3- dichloropro
lgtﬂot%reé‘gy@ttﬁm' fo?rﬂu‘%rgbu?%% @eméﬁFsﬂob@mﬂocx@ie with

SPLE{&éhé{FS‘eth e ey=n 55 BRESY6RL GBI (i WHeh the
l%%%er%knon; Q. %ﬁﬁﬂ§@19ﬁ@é50§¥tg%gEgSSE?nggﬁkgﬂ% ~0R3,

carbon ave su

S%E@PE%@'E%o@dﬁ%ﬁéH(%ﬁb§$?@u§éan%goﬁ @ohﬁlgg%gﬁygggnts

and a hydroxyl group, such as net

p%@ﬂ@&%ednfﬁ%hpkﬁﬁa%ﬁ@s@%t@5M51E€£Bg o@ugoﬁydroxyl group,
n- pentyl oxy, nhexyl oxy, hydroxynet hoxy,

2ahydbexyethexy orl-unydiexyet hoxy, 13wbydadx mrg %%b
, 3- di hydr oxypropoxy, 4-hydroxybutoxy, 1 i met hyl
-szbshydm@ﬁwebhommsdbétxtutédiayglogypaptybo&mbstituted
5- hydr oxypentyl oxy, 6- hydroxyhexyl oxy,

10Ky dnexpissopnspexprylawmt hytoup3-a substituted or

unsubstituted heterocyclic group and a substituted or
unsubstituted heterocyclic group-substituted oxy
group); R* is a protecting group of an amino group; and
X is a lower alkylsulfonyloxy group, a
phenylsulfonyloxy group of which the phenyl ring may be
substituted by a lower alkyl group or a halogen atom.

Examples of the protecting group of an amino
group include a lower alkoxycarbonyl group,
aryloxycarbonyl group and an aryl-substituted lower
alkyl group.

Examples of the lower alkoxycarbonyl group
include linear or branched alkoxycarbonyl groups having
1 to 6 carbon atoms, such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, tert-

butoxycarbonyl, pentyloxycarbonyl and hexyloxycarbonyl



hydr oxypr opoxy, trifluoronethoxy, trichloroinethoxy,
chl or omet hoxy, brononet hoxy, fl uoronethoxy,

w0 owbsneasboxy, di fl uoromet hoxy, di bronomet hoxy, PQF/JP2005/006408
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chl oroet hoxy, 2,2,2 - trif |uoroethoxy, 2,2,2 -

trichloroethoxy, 3- chloropkgpoxy, 2 ,3-

di chl or opropoxy, 4 , 4 ,4- trlchlorobutoxy 4-

f lgperglaut oxy, 5- chloropentyloxy, 3- chloro -

2- met hyl pr opoxy, 5- bronohexyl oxy, 5 , 6-

di chl or ohexyx@xiple3- offy dhexyary2ox¢bhebopiopexyu@dNd nclude

the like; or halogen atons such as fluorine atom

b pdreinee: vataomonsill orione satvbim @mndma pdhaeeationo Bhen two

or nore substxtuents are present, these substituents

meysE lithe ndsmangl ma@hﬁﬁgﬂemxy0£kbnpyésg@buphewam¢h may

substituted | ower al kyl group include phenyl -

sUBYE tlutted 3 isHbat 1sHeptanc hdekalkyes gpdupbehavipagituent

to 6 carbon _atons, which may have 1 to 3 substituents
Frglﬁhtaﬁ%l 9r§HBst1PF&P@§ |} Rt ofr bPaABRBEaRRYY L

6 b t whi ch h 1t
%%@gﬁ- GaTg. 1< Ben Sac-Baey | L gte pnkhy B Agh. have 1 to

13pE%g%E§EG%hts Rggﬁgdp%ﬁgxylthﬁ ng lbUt%§Ftlng of a

enyl pent

Espheay st aﬂé TopRERy e iy (ah: aBmRsny?

! t t byl h !
T T S

(penapht hyil-hekagxyl hy&rokym@lt’}ﬁ}lhw 2=h¢dréay8aphthyh)
ethyl and 2- methyl - (b- napht hyl) propyl.
EhadpbgyeOhyﬂheBShpdtokypﬁtmgﬂ_thB B ylhgapopyphehyde 4-
i near or branched al kyl groups having 1 to 6 carbon
abwAsoxyhbelwl, 1,1-dimethyl-2-hydroxyethyl, 5,5, 4-
trihydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl, 1-
hydroxyisopropyl, 2-methyl-3-hydroxypropyl,
trifluoromethyl, trichloromethyl, chloromethyl,
bromomethyl, fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluorobutyl, 5-
chloropentyl, 3-chloro-2-methylpropyl, 5-bromohexyl,
5,6-dichlorohexyl, 3-hydroxy-2-chloropropyl and the
like; linear or branched alkoxy groups having 1 to 6
carbon atoms, which may have 1 to 3 substituents
selected from the group consisting of a halogen atom
and a hydroxyl group, such as methoxy, ethoxy, propoxy,
n-butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, n-

hexyloxy, hydroxymethoxy, 2-hydroxyethoxy, 1-



may have 1 to 3 substituents selected fromthe group
consi sting of a hal ogen atom and a hydroxyl group,

WG omh/oges3net hyl , et hyl, propyl, n-butyl, sec -BCI/y#2005/006408
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tert - butyl, n-pentyl, n- hexyl, hydroxynethyl, 2-

hydr oxyet hyl , 1-hydroxyethybs 3-hydroxypropyl, 2,3 -

di hydroxypropyl, 4- hydroxybutyl, 1 , 1" dinethyl - 2-
hydrdvosatdiHox b 34iyd%oﬁybﬁ@53£%ypQDB¥Hiﬁydrox%pr?§oxy,

hydr oxypentyl, 6-hydroxyhexyl, 1-hydroxyisopropyl,

- rfethipdrox y@u thydr, 0y ar-afivle t Hyli £ 2 veyapbkhgkhoxy, 5,5, 4-
trichloronethyl, chloronethyl, brononethyl,

f [tusrhateetchyipe nitodemet, hyp-h vdifd:uppemey hyky, 6-

di bromonet hyl, 2- chloroethyl, 2,2,2 - trifluoroethyl,

2 hyziroxyhesiydisixar o dthyldrox3-i schp oeppxppy R rmet hgl -3-
di.chl oropropyl, 4 , 4 ,4- trichlorobu tyl, 4-

f YSHOBIRICP oY + c it e peroyie t gz eh| bFbChloromethoxy,

2- et hyl propyl , 5-bronmohexyl, 5 , 6-dichl orohexyl,
SﬁﬁﬁﬁF%%étgofy'cWF8W83@5B9WYand51¥@F?mﬁE@O¥Ynear or
br.anched, al koxy,.qroups haying 1 6 carbon atons,
WS ) e i T 8O S ST Ruerit S e GEF BA°F¥ omethe
ar i.sting af ,a,_hal n_at.gm and ygdr oxyl
o "Ry T TSRy T BB by B Bt oy,

seG~but - Bu XY -
AL e D TR

3-4hVJuoxYREBR@XYbuR oxy3- 4NNV QPEXYs5 - 4-
hydr oxybutoxy, 1 , |- dinmethyl - 2- hydroxyethoxy, 5

: ﬁh,léﬂ:opéhhydbﬁyyanbMﬂ@XMr25m@’ﬂf}QD@ﬁﬁ%ﬁ%§),OX%—

6- hydr oxyhexyl oxy, 1- hydroxyi sopropoxy, 2-nethyl -

3blrparbryplopexy 5, 6rif bhopanbeboxyox ¢ | THhpd ooRi hoxy,

chl or onet hoxy, brononet hoxy, fl uoronet hoxy,

| 68dREPRERPOXY and the like; or halogen atoms such as
fluorine atom, bromine atom, chlorine atom and iodine
atom. When two or more substituents are present, these
substituents may be the same or different.

Examples of the aryl-substituted lower alkyl
group include phenyl-substituted linear or branched
alkyl groups having 1 to 6 carbon atoms, which may have
1 to 3 substituents and naphthyl-substituted linear or
branched alkyl groups having 1 to 6 carbon atoms, which
may have 1 to 3 substituents, such as benzyl, 2-
phenylethyl, l-phenylethyl, 3—phenylpropyl, 4-
phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, 1,1-
dimethyl-2-phenylethyl, 2-methyl-3-phenylpropyl, o-
naphthylmethyl, B-naphthylmethyl, 2-(a-naphthyl)ethyl,
1-(B-naphthyl)ethyl, 3-(a-naphthyl)propyl, 4-(B-

naphtyl)butyl, S5-(a-naphthyl)pentyl, 6- (B-



di f | uor omet hoxy, di brononet hoxy, 2- chl or oet hoxy,
2,2,2 - trifluoroethoxy, 2 ,2 ,2- trichloroethoxy, 3"

wa@ kdosoessnpoxy, 2 , 3- dichl oropropoxy, 4,4,4" PCT/JP2005/006408

10

15

20

25

trichl orobut oxy, 4- fluorobutoxy, 5- chloropentyl oxy,
3- chloro -2-nethyl propoxy, ,5- bronohexyl oxy, 5,6 -
di chl or ohexyl oxy, 3-hydroxy - 2- chl oropropoxy and the

| idegintoryhalcagen, at,ansd isuah, @s- £ Wﬂ%@gﬁh?%e%w Red 2-

atom chlorine atom and i odine atom or “nore
s nfesthivtluent (B-atsphgde mrodiies e il sesEstray be

the sane or different. The |ower al kyl sulf onyl oxy

greoups tidweoristdfd uthed by lanyadugy | imgrloupe havhegrloto 6
carbon atons and a sul fonyl oxy group, and exanpl es

t herashachellkde reetovasedwlvingnyll dxy gyroapboert Alinasyl frthich
onyl oxy group, propanesulf onyl oxy group,

bHEANESYISF dnyH0y SEREtHSt Useritsarrsslgidterny | BrymgEbepyardp
hexanesul f onyl ox roup. Exanples of the

D FERFHLSUILGh oy NG GU5 "o Wil Gt e hIF@RGEYE | BoHRy Such

b bsti t by | | kyl i | ud

e BREhuy By DRkt e eSS ThiBEYE ¢ Ut eHt Dy
1 I i b h I k havi 1to 6
cEbByd bR RN o D P2, .

t gl_ye%@%ltﬁlgﬁyl qxﬁp,a&%g,%%;ﬁ' uenesylionyl oxy, group,

p- “toluenesalf onyl oxy

2uehhy-benpeagsl f anykoxw.grouRa 31, ethyl benzenesul f
onyl oxy group, 4- ethyl benzeneSulf onyl oxy group, 2-
phepybhenzagesulst enylexy ngt@vRypdntyl, S5-hydroxypentyl,
6-hydroxyhexyl, l-hydroxyisopropyl, 2-methyl-3-
hydroxypropyl, trifluoromethyl, trichloromethyl,
chloromethyl, bromomethyl, fluoromethyl, iodomethyl,
difluoromethyl, dibromomethyl, 2-chloroethyl, 2,2,2-
trifluoroethyl, 2,2,2-trichloroethyl, 3-chloropropyl,
2,3—dichlbropropyl, 4,4,4-trichlorobutyl, 4-
fluorobutyl, 5-chloropentyl, 3-chloro-2-methylpropyl,
S-bromohexyl, 5,6-dichlorohexyl, 3-hydroxy-2-
chloropropyl and the like; linear or branched alkoxy
groups having 1 to 6 carbon atoms, which may have 1 to
3 substituents selected from the group consisting of a
halogen atom and a hydroxyl group, such as methoxy,
ethoxy, propoxy, n-butoxy, sec-butoxy, tert-butoxy, n-
pentyloxy, n-hexyloxy, hydroxymethoxy, 2-hydroxyethoxy,
l-hydroxyethoxy, 3-hydroxypropoxy, 2, 3-
dihydroxypropoxy, 4-hydroxybutoxy, 1, 1-dimethyl-2-

hydroxyethoxy, 5,5,4-trihydroxypentyl oxy, 5-



propyl benzenesul f onyl oxy group, 4-
propyl benzenesul f onyl oxy group, 2,3 -

walrewenipgsbenzenesul f onyl oxy group, 2,4 - PCT/JP2005/006408
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di met hyl benzenesul f onyl oxy group and 2,4,6 -
trimet hyl benzenesul f onyl oxyggroup . The reaction of
t he conpound of the formula (4) and the conpound of

t ey drasmpen t(P)osar,e aenerddyhaarrd:ed, out in an

appropriate inert solvent in the presence of a phase -
t reytsfoey icatat opsdxyw t2h-nert hai 1oy dir ddagd o eRrpound
Exanpl es of the inert solvent to b e used include
weitrart 1 varmmeet i heo sy d riodahBenomsudiosas, benzenenetbbugne
and xyl ene; ethers such as diethylether,

t SLCFIYETfYan, £ ldicsamed horonoglogrmeditosdi gl yne;

hal ogenat ed hydr ocarbons such as di chl or onet hane,
mQﬂﬁiHQﬁﬂm%%ﬁﬁxMﬂNQ%hﬁQﬂQ%%%h9&%Hkﬁﬂ?hkﬁﬁ%ﬁ#@@KYdegr2,2—
D OT R OO TPEHEC Rt dale 2 GHTSRegI Bl 300t ers. Such
SRR Sy SN T IRECBRET By e such a5
DI A 2ol ULLDSER5S) U L e o o sychs
X AMEC | DCARBE B r T oy 55 A K mered oot Yant

0t k@S & rohBXTRIxES ch§a§oR§a§echﬂﬂf@ﬁ?ﬁ?bé?uéﬁﬁsﬁhe

i ncl ude quaternary amoni um salts, phosphoni'um salts

and kpyr bdi helwgsdl b$oms such as fluorine atom, bromine
atom, chlorine atom and iodine atom. When two or more
substituents are present, these substituents may be the
same or different.

The lower alkylsulfonyloxy group is
constituted by an alkyl group having 1 to 6 carbon
atoms and a sulfonyloxy group, and examples thereof
include methanesulfonyloxy group, ethanesulfonyloxy
group, propanesulfonyloxy group, butanesul fonyloxy
group, pentanesulfonyloxy group and hexanesulfonyloxy
group.

Examples of the phenylsulfonyloxy group of
which the phenyl ring may be substituted by lower alkyl
groups include benzenesulfonyloxy groups which may be
substituted by 1 to 3 linear or branched alkyl groups
having 1 to 6 carbon atoms, such as benzenesulfonyloxy
group, o-toluenesulfonyloxy group, m-toluenesulfonyloxy

group, p-toluenesulfonyloxy group, 2-



Exanpl es of the quaternary amoni um salt include
guat ernary ammoni um salts substituted by a group

w@edosn9xsa2 from t he group consisting of a |i neaPCDIP2005/006408
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branched al kyl group having 1 to 18 carbon atons, a
phenyl - substituted liner ¢§ branched al kyl group
having 1 to 6 carbon atons and a phenyl group, such as

t etthabidier z amgml Aomydid:or igdeud,et3-abut yl  ammoni um

brom de, tetrabutyl anmonium fluoride, tetrabutyl

arertdni ldren odi ek 1 foetyrlabayt yrcamyori-um hydr oxi de,

tetrabutyl ammoni um bisulfite, tributylmethyl anmonium

c fiténildeen 2eridrntlyfidserioply ameomi,ud-chl ori de,

tetrapentyl amoni um chl ori de, tetrapentyl anmoni um

b PGIRIRYe D snetamsranyionarhesni @rhostl, obide,

benz ﬂﬁyethyloctyl anmoni um chloride, methyltrihexyl
ﬁﬁﬁ% OISy O@éﬁ?%Wd@ﬁ@Pﬁyl6Ctadecanyl anmoni um

chlor| nmet hyl tri deca annonlunlchlorlde
g&*ﬂ?ﬁﬁ?Y”;ﬁ#ﬁﬁ cﬁF@PPde 'Bénzyl tri et hyl

agp orlde hen ltrieth a ni um chl ori de,

tetrae?ﬁhﬁ)gﬁﬁﬁﬁﬁa%lc Foride 947 pfe ramet hyl ammoni um

(o] s P TR %ﬁiu le3$, 126t R84 §§%ﬁgn| §alté ncl ude

phosph msalts subs tu e |near or branched

aE%ﬁhe@%@Q&e&@%h%@ulfBﬁyl%x%aQQB FatonB or a

substituted am no group; such et rabut yl

phosphoni ummehl eeikde iandbet rcalél %ofnb%'u%d( dirmethy lraERe) 5
phosphor anyl i deneam no) phosphoni um chl ori de. Exanpl es

of( 40 henpytihéi miomposakt oitnehed€opyuildi NBYMasal i@nerally
substituted by a Iinear or branched

carried out in an appropriate inert solvent in the
presence of a phase-transfer catalyst with or without a
basic compound.

Examples of the inert solvent to be used
include water, aromatic hydrocarbons such as benzene,
toluene and xylene; ethers such as diethylether,
tetrahydrofuran, dioxane, monoglyme and diglyme;
halogenated hydrocarbons such as dichloromethane,
dichloroethane, chloroform and carbon tetrachloride;
lower alcohols such as methanol, ethanol, isopropanol,
butanol, tert-butanol and ethyleneglycol; esters such
as ethyl acetated and methyl acetate; ketones such as
acetone and methyl ethyl ketone; pyridines such as
pyridine and 2,6-lutidine; acetonitrile; amides such as
N,N-dimethylformamide, N, N-dimethylacetoamide and N-

methyl pyrrolidone; dimethylsulfoxide,

hexamethylphosphoric triamide and a mixed solvent of



al kyl group having 1 to 18 carbon atons, such as 1-
dodecanyl pyridiniumchloride. The phase - transfer

W@ 2108092882 i s used alone or in a m xture of twoPOT/JrR005006408
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ki nds. The anmount of the phase - transfer catalyst is
usually 0.1 to 1 nole, prefgpably 0.1 to 0.5 nole
based on 1 nole of the conpound (4) . A s the basic
cameaend, a wi de variety of known organic bases and

i norgani ¢ bases can be used. Exanples of the organic

base i ncl ud&xaripdle salofoholeates ssuair At fadidéBalyst
nmet hyl ate, sodi um et hyl ate and sodi um n- but oxi de,

pynidiuge, duatdazelry, aNetdmyilwi issdprsopyharso®nium salts

di met hyl am nopyri di ne, triethyl am ne, trinethyl

aiinge Pydiiddrtiymamialitse, Nmet hyl mor phol i ne, 1 , 5-

di azabi cyclo [4.3.0] nonene - 5 (DBN), |,8 -

di azabi cycl 6PBMR1GFURde Edife quaterDBRUY)Y, amm¢nﬁ§m salt
di,azabi cycl o[ 2. 2. 2] oct ane (DABCO) and 1,8 - bis
(&Wﬁ%%&ggm4ﬁ%ﬂﬁi hERECERe™m SEtdifplsed ol tisged by a

i norgani ¢ .base jincl ude,carbonates sych .as sodi um,
chB%ﬁhﬁg}e %FQSEF8W1§§Fb8ﬁ§W@,ngﬁﬁﬁﬁﬁﬁﬁdpégénllnear or

CHAALS SRS NGB0 gL e e SeRm

carbonate; suc s sodi u

_ | e . Lol .
E%E%%%ﬂu@h%%QEQﬁgg@'19ﬁ§EU%Eh§g59éE%§r%g%ygﬁggbﬂ@ having

ydr oxi de; hydri des such assodi um

pot assicuhyehi deomBhasphat esesyh @Syl i RALASSiLUM
phosphat e, di potassi um hydrogen” phosphate, trisodi um

phesphaue yandmabsodinuenhyes agentphesphaie; aandnalkal i
netal s such as potassi um and

bromide, tetrabutyl ammonium fluoride, tetrabutyl
ammonium iodide, tetrabutyl ammonium hydroxide,
tetrabutyl ammonium bisulfite, tributylmethyl ammonium
chloride, tributylbenzyl ammonium chloride, tetrapentyl
ammonium chloride, tetrapentyl ammonium bromide,
tetrahexyl ammonium chloride, benzyldimethyloctyl
ammonium chloride, methyltrihexyl ammonium chloride,
benzyldimethyloctadecanyl ammonium chloride,
methyltridecanyl ammonium chloride, benzyltripropyl
ammonium chloride, benzyltriethyl ammonium chloride,
phenyltriethyl ammonium chloride, tetraethyl ammonium
chloride and tetramethyl ammonium chloride.

Examples of the phosphonium salt include
phosphonium salts substituted by a linear or branched
alkyl group having 1 to 18 carbon atoms or a
substituted amino group, such as tetrabutyl phosphonium

chloride and



sodium The inorgani c base al so i ncludes sodi um am des
The basic conmpound is used alone or in a mxture of

WO w509288Dr e ki nds. The anount of the basic con@Duredos/®e408
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usual ly at |east equinolar, preferably equinolarr to 5
mol e based on 1 nole of thesgonpound (4) . The anount
of the conmpound (5) is usually at |east eguinolar,

prieftaraahl (e (ingrt Hyd Lo wmd ppmﬁhﬂm{@eaﬁlmﬁ
compound (4) . The reaction of the conmpound o f

f grimdpa rd)urarcch ltche dzonpound of the formula (5)
favorably proceeds usually at about 00C to about 2 00
0C , pref er ablappdtesalpdutt GO @ ytioi daoiutm 500G ne il
reactlon is generally conpleted in about 5 minutes to
1P YRGEHS L uTth & arldae t5iUds toft wistchi i 28] latrmﬂmmmcbr(aﬁe@hed
frama conpound (6) is conducted in an appropriate

s@i%fﬁ{ BEWH tHTd% A et Garadie aiaes erfcchofasan. -
acid or a_basic conpoun Exanpl es of the solvent to
b&OTEEF Wik IRV AL ?‘G\W i -cohol s such as

met hanol anol pr and .t ert-but an
ket ones suc?ﬁIh phé—iesto aéﬁ%q a ISty Ilskéjtsc?ﬁJe,alone or
et;her. sms_Ll}gEt& Séﬂ gl%wlo‘%t I?ng)naet q{ J9xane, t et r ahydr of ur an,

nmonogl yne an me, al i I'C aC|ds such as acetic

acid and f o achde e 1% 3#%% Sy ags aa_é%t is

and et hyl acetate, hal ogenate y car bons suc

chlserofigr m. 1diceh |1Oh@&%t,h@1%fé¥a®fﬂy0roqqt hang and Q) ey
on 1 mole of the compound (4).

As the basic compound, a wide variety of
known organic bases and inorganic bases can be used.

Examples of the organic base include metal
alcoholates such as sodium methylate, sodium ethylate
and sodium n-butoxide, pyridine, imidazole, N-
ethyldiisopropylamine, dimethylaminopyridine, triethyl
amine, trimethyl amine, dimethylaniline, N-
methylmorpholine, 1,5-diazabicyclo[4.3.0]nonene-5
(DBN), 1,8-diazabicyclo[5.4.0]undecene-7 (DBU), 1,4-
diazabicyclo[2.2.2]octane (DABCO) and 1, 8-
bis (dimethylamino)naphthalene.

Examples of the inorganic base include
carbonates such as sodium carbonate, potassium
carbonate, sodium hydrogen carbonate, potassium
hydrogen carbonate and cesium carbonate; hydroxides

such as sodium hydroxide, potassium hydroxide, cesium

hydroxide and calcium hydroxide; hydrides such as
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tetrachl ori de, am des such as N,N- di nethylf ormam de,
N , N di net hyl acet oam de and N-net hyl pyrrolidone,

waleowsodpgsul f oxi de, hexanet hyl phosphori ¢ tri aPCT&P2a01d006408

a m xed sol vent of these. Exanples of the acid include
m neral acids such as hydreggshloric acid, sulfuric acid
and hydrobrom c acid, and organic acids such as formc

aoidd uma eetdra daciathd tp’dtfasismfnoat@eiﬂl(ds%c|ﬁ1@8§h§@i|efsor§®h
aci ds such as p- toluenesulf onic acid. Exanpl es of

tlse tirdpiot acenpoupdhdspiiatds  cardoanatsdsins kehdasgeadi um
carbonat e, potassium carbonate, cesium carbonate,
podispmalvedr dgess osiEdibo rrédtos pdrad ep eras siiymdiy dmogenirogen
carbonate and netal _hydroxi des such as sodi um
Ry@EBRiEde; porasdikamihydtedisdsuchalasi mothygdsdxindend
cesi.um hydr oxi de and I|th|un1hydrOX|de The anounts of
ERELER-d” dRG (RETFASIE Eerpoandcar@clsdsrfysadibmast 1
no preferably 1 to 10 nole, based on 1 nole of the
ﬁ% otnd (6) . The reaction favorably proceeds usually
at about Ogg t a%Q%ut 200 O preferﬁg at about 00C
to about 1 ) &OP§O§§ eﬁ&lpfe 0 T8d°Fnt8bbut

& ghggtg§ %%OBth%#Eg k%ﬁ%@ R4 is an aryl -
ﬁ al kyl

stituted | ower group, the conpound (3a) can

a|30 be obtraingdchyredyCi-ng Eggleoggﬁggglﬁg)ls ﬁgﬁaély

reduction reaction can b e conduct or exa
gat abykkcehydneganat pea reRabhe e&_&&%@%‘m@ anscﬁgﬁéyst

in an appropriate solvent. Exanples of
based on 1 mole of the compound (4).

The amount of the compound (5) is usually at
least equimolar, preferably equimolar to 3 mole based
on 1 mole of the compound (4).

The reaction of the compound of the formula
(4) and the compound of the formula (5) favorably
proceeds usually at about 0°C to about 2 00°C,
preferably at about 0°C to about 150°C. The reaction
is generally completed in about 5 minute s to 10 hours.

The reaction of obtaining a compound (3a)
from a compound (6) is conducted in an appropriate
solvent or without a solvent in the pres ence of an acid
or a basic compound.

Examples of the solvent to be wused include
water, lower alcohols such as methanol, ethanol,
isopropanol and tert-butanol, ketones such as acetone

and methyl ethyl ketone, ethers such as diethylether,

dioxane, tetrahydrofuran, monoglyme and diglyme,



solvent to be used include water, acetic acid,
al cohol s such as net hanol, ethanol and isopropanol,

woyasoeasbons such as n- hexane and cycl ohexaneCT/@2d0ey®6408
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such as di oxane, tetrahydrofuran, diethylether and
ethyL ene glycol dinethyl egher, esters such as ethyl
acet ate and nethyl acetate, aprotic polar solvents
such mstdidreidydd oramege et @ 0t x@thsd! ¥8hhi @facid,
these. Exanples of the catalyst to b e used include
padteadi umclipald atituml Hacdgtpaldditiny: L£osbore,

pl ati num pla ~tinum oxi de, copper chromte, Raney
nitekelgearat ed Miydupcamafs thege.asTheh aomuitrof t he
catal yst is usually about 0.02 to 1- fold by weight
b&SiEdt lor cane st Bchlanee idorpo el (B)xbdathe react i on
tenperature is usual ZLy about - 200C to about 100 0OC ,

préf &N P RSt BTe S ¢ EBb s s\bbbﬁ%hyﬂefwr@g&»

e i 1y Ht Q. at The reaction is
Ol1aT AT A S a0, 105 Hhy 2P o 5L S0 s
di - 6-- nit.roimd 1- b l.e conpoun
e Y R PRI G R T L G et i
aphidd ggﬁyém:qggq S$gan b e obtained fromthe
am nophenol conpound of the formula (1) according t o

the present dav@ntd-0nd cnd e NPLARA ARSEHIhadd . Ahe

follow ng Reaction schene - 4 .Reaction schems - cc

(Buct8rs( Hydrochloric acid, sulfuric acid and
hydrobromic acid, and organic acids such as formic
acid, acetic acid, trifluoroacetic acid and sulfonic
acids such as p-toluenesulfonic acid. Examples of the
basic compound include carbonates such as sodium
carbonate, potassium carbonate, cesium carbonate,
sodium hydrogen carbonate and potassium hydrogen
carbonate and metal hydroxides such as sodium
hydroxide, potassium hydroxide, calcium hydroxide,
cesium hydroxide and lithium hydroxide.

The amounts of the acid and the basic
compound are usually at least 1 mole, preferably 1 to
10 mole, based on 1 mole of the compound (6).

The reaction favorably proceeds usually at
about 0°C to about 200°C, preferably at about 0°C to
about 150°C, and is generally completed in about 10
minutes to 30 hours.

When R* is an aryl-substituted lower alkyl

group, the compound (3a) can also be obtained by
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we2mh/09083R ¢ and R2c,

In the formulas, X1 is a halogen atomor a nitro
group; R5 is a hydrogen atomor a - 6 al kyl group;
whi ch nay be the sane orPCT/JP2005/006408
different, is a hydrogen atom a |ower alkyl group, a
phenyl |ower alkyl group (6f which the phenyl ring may
be substituted by at | east one group selected fr om
teelugrioup then siosiiomghddf (6 .hal ogen atom a hal ogen -
substituted or unsubstituted | ower alkyl group and a
hal ogen - $gilestrietintoed cor nesuthistr tadrebd oyRidweddeany for
group) , a phenyl group (of which the phenyl ring may
e agpdst i bt edthy vatid dastrageeagricup igelvod gk fgeancehe £
group consisting of a hal ogen atom a hal ogen -
sulsstietiséd 16r afnspbsormitde Isedeterd] ky | Exprmie andfathe
hal.ogen - substituted or unsubstituted | ower al koxy
GPOURY Cor-Calhy HPEH TGralisie( & bt c iRl pyadidi nex 1cohols
ma be ubs itu by at | east one hal ogen atom ;
ﬁﬁg%aﬁﬁ B5& ﬁﬁ? be® gﬁ?& aﬁ&?t%iﬁﬁqﬂﬂaQQiﬁgﬁﬁ*§>carbons
ridi ny rQup w.th a acent |tro tomw th
EIFB% tahoﬁt hg%opﬁe‘r—’m Re é/lg:gg%gjﬁlanﬁe SO % i 3%n of
b ahRer kdioyh 0r04R, 08 %ge%% Stibuted by gq heast 1
& Froﬁ1t i

grOUpS sel ecte group consi s
BX?E@&VHlﬂEQHQl @tH@%noéﬁtgrgu%uk%fa@h% ghh%c%%?g¥g and

Fing nmay be substitutéd by at | east one

mekagliedcbeane] hapgbetp £eNSkSEiNG ok s2 éﬂ@hog%n atom
a hal ogen - substituted or unsubstituted | ower al kyl

dimaphgidoanhal ageand subskitiuked venhturgubsiistut ed

| oner al koxy group) , a phenyl |ower alkyl group (of
thevhleReophehyl catagymaytbebsubsteidt dhed uby atlleadium,
one_group sel ected

palladium-black, palladium-carbon, platinum, pla tinum
oxide, copper chromite, Raney nickel and a mixture of
these. The amount of the catalyst is usually about
0.02 to 1-fold by weight based on an amount of the
compound (6). The reaction temperature is usually
about -20°C to about 100°C, preferably about 0°C to
about 80°C and the hydrogen pressure is usually 71 to 10
atm. The reaction is generally completed in abowit 0.5
to 20 hours.

A 2,3-dihydro-6-nitroimidazo[2,1l-bloxa=ole
compound represented by the formula (9) which is useful
as an antitubercular agents can be obtained from the
aminophenol compound of the formula (1) according to

the present invention by the method described in the

following Reaction scheme-4.
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fromthe group consisting of a hal ogen atom a hal ogen
- substituted or unsubstituted | ower al kyl group and a

whalosneas32 substituted or unsubstituted | ower BCR@IDCPOS/006408

group) , a phenyl group (of which the phenyl ring my
be substituted by at |eastygne group selected fromthe
group consisting of a hal ogen atom a hal ogen -
Rebstiitont edhemaisubstituted | ower al kyl group and a
hal ogen - substituted or unsubstituted | ower al koxy
group) , a naphthyloxy group (of which the naphthal ene
ring may be substituted by_at Ieast one | ower al kyl
group) and yri gr%up or Ric and gle
al so takenRgogetHgZLég"Ns(qga plped§Z|nyI éizsﬁ—w(?
an adj ace itrog atom®ith or er
het er oat om ot he f ou®H h( S|t|on 0 t plpera2|nyl
group N be substltuted by oup selected from
thegrrqza Rsi sting of a Iomer/a xigroup, a phenyl
group (of which,nhe nyI ring may be
substltuted by at | east one group selected fromthe
group cdisi sting of a hal ogen atom a hal og@) -
substituted or unsubstituted | ower alkyl group and a
hal ogen - substituted or unsubstituted | ower al koxy

group) , a naphthyl - substituted |ower_al kyl group, a
pyridyl - substituted |ower allkyl grg Of)WﬁICh t he

pyridine ring may be subst

hal ogematom ——a furyl /- I}Ef%@hged omer a%kw
group, a thienyl - ted | ower .al kyl group (of
whi ch t he thi ophene “fT ng y be substituted by at

| east one hal ogen atom) , a thiazolylg)- substituted

| ower al kyl

In the formulas, X' is a halogen atom or a nitro group:;
R’ is a hydrogen atom or a Cl-6 alkyl group; each of R
and R*°, which may be the same or different, is a
hydrogen atom, a lower alkyl group, a phenyl lower
alkyl group (of which the phenyl ring may be
substituted by at least one group selected from the
group consisting of a halogen atom, a halogen-
substituted or unsubstituted lower alkyl group and a
halogen-substituted or unsubstituted lower alkoxy
group), a phenyl group (of which the phenyl ring may be
substituted by at least one group selected from the
group consisting of a halogen atom, a halogen-
substituted or unsubstituted lower alkyl group and a
halogen-substituted or unsubstituted lower alkoxy

group) or a pyridyl group (of which the pyridine ring



group (of which the thiazole ring may be substituted
by at | east one | ower al kyl group) , an isooxazolyl -

wausoassr ed Cl - 6 al kyl group (of which the | BODYZPGH/@6408
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ring may be substituted by at |east one |ower alKkyl

group) and a phenyl group (af which the phenyl ring

may be substituted by at |east one group selected from

t e yrioeipswositsitiay of at hadagenowd oy 18g8al 986R) ; RC
substituted or unsubstituted | ower alkyl group and a
harog e - maublsei aUsedtekennsubstheut ed Fower aakk@eridinyl
group) . According to the Reaction scheme - 4 , the

c aHpoimdvigfh tare ddirangdat (19)t f egem ozlucedv byyh abk owd ijoat
conpound represented by the fornula (7) to react with

a FHprihd eieiedeaitedyy fertlorprs Bt {om)odrthesal t
thereof, i n the presence or absence of a basic
cOMPSdt 0 i AR SHpo R TEptesleited oy ahel¢ashulato 2
(8 and then by cyclization of the obtajned conmpound

r Oe‘%pesrwtseegle:ﬁ?%%gffod‘} ntaTea BB Fhe presenee dfhgdroxyl
basi ¢._compound. A s_for the. propgrti.on aof the conpound
(?%o Hrd gleélc?r%%ol?nraw(pz),oﬁ HE 5t pfo*ﬁi@he;&flgﬁjenl may be
I it r.er, | S I 5tob- fo nol e
pzrasg‘kggrtalbﬁ%yg%eg y?()a&g-lelf%ﬂcj OLr#g% eé./r e rseeac?(i:%ené of ?Iﬁeu;e
CoRANEdnB: NGt her COMOWYL L | Ao S ﬂggdj% &l.in the
presence or labser?i:e of an acidic coorrpou_n oréa basi c
CempeLid dte A AR Jaten s \Q%'%\Fexoralvkd\}lh%o and . a

sol vent. Exanples of the acidic conpound include solid
halogen-substituted or unsubstituted lower alkoxy
group), a phenyl lower alkyl group (of which the phenyl
ring may be substituted by at least one group selected
from the group consisting of a halogen atom, a halogen-
substituted or unsubstituted lower alkyl group and a
halogen-substituted or unsubstituted lower alkoxy
group), a phenyl group (of which the phenyl ring may be
substituted by at least one group selected from the
group consisting of a halogen atom, a halogen-
substituted or unsubstituted lower alkyl group and a
halogen-substituted or unsubstituted lower alkoxy
group), a naphthyloxy group (of which the naphthalene
ring may be substituted by at least one lower alkyl
group) and a pyridyloxy group; or R® and Rk:may be also
taken together to form a piperazinyl group with an
adjacent nitrogen atom with or without another

heteroatom; the fourth position of the piperazinyl

group may be substituted by one group selected from the



acids and Lewi s acids. Specific Exanples of the solid
acids include silica gel and zeolite. Exanples of the

whews®92831 ds i nclude netal triflates such as SPEIaEI2005/006408

triflate and yttriumtriflate, boron trifluoride -
ether conplex and titaniumtsetrachloride. As the basic
conpound, a wi de variety of known inorganic basic
coupoupdsonasisoiganof basbreeoaPRYNAGrean,be ngggyl lower

Exan;gl es of the inorganic basic conmpounds inclu
- meth
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Yhydrodes (ohydnbxh delse phehphateag hygr bgen

carbonates, phosphates and netal fluorides. Specific
Ex3npt estwked Hey nek al eqgdrone gnohmdecdedicam fiydni dre
and (got assi um hydri de. Specific Exanples of the

YT VR deCR Fres Wk soEli Nt degexi deomeesi bmLhydnoxi de

d t [ hydr oxi de. . Speci fi cExanpl es of the
AT HONaE BT 51| Ul B Tk A BdrbeERT cob kit BapbbraRe =

C a?’

' ar u ate. Specific Exanples of the
)r/}garlgoo ns_isgur n%o%ar%%:g?ﬁd@% Uhr Ry ogericE ar bberay e

' ..9peci fic exanpl f the
aialivoa KL BT bpat el En pB1 4431 i
©Q8M phasph rqi
hydr ogen phosphg%%e%plem %I tgﬂel&a?n‘p&é%u%f ??ﬁew?rﬁ‘f !t%e
f lgyariiciend rxcf%dm%pdjéﬂgdﬂét%@@ed RS agsi ygaéé ugfd de,
cesium fluori

s cageralaiing. o rflﬁqﬁii@mﬂiq;dﬂw%wéf%m?mup, a
t he i norgani c basic conpounds include sodi um am de.

Extdnysired. sfuktstie tortganiloweas izl amMptith (of which the

e and a m xture of these w a carrier

thiophene ring may be substituted by at least one
halogen atom), a thiazolyl-substituted lower alkyl
group (of which the thiazole ring may be substituted by
at least one lower alkyl group), an isooxazolyl-
substituted Cl-6 alkyl group (of which the isooxazole
ring may be substituted by at least one lower alkyl
group) and a phenyl group (of which the phenyl ring may
be substituted by at least one group selected from the
group consisting of a halogen atom, a halogen-
substituted or unsubstituted lower alkyl group and a
halogen-substituted or unsubstituted lower alkoxy
group) .

According to the Reaction scheme-4, the
compound of the formula (9) is produced by allowing a
compound represented by the formula (7) to react with a
compound represented by the formula (la) or a salt

thereof in the presence or absence of a basic compound



include nmetal al coholates and acetates. Specific
exanpl es of the netal alcoholate in_clude sodi um

woredohosse, sodi um et hoxi de, potassiumtert - bRCDIR2065/006408

10

15

20

25

sodi um tert-butoxi de, potassiumter-t-pentoxide and
sodiumtert-pentoxide . Spegigfic exanples of the
acetate include sodlun1acetate and potassium acet at e.
Theo baiste & oopasnchd sreiseds @hode ¥y tRearfixhvae (85, and
two or nore kinds . The anmount of the basic conpound

i sthsuaby yepc ot at i mﬁnﬁu@tobmm@dﬂa@b%pguﬁdt o 3 |
nol e, nore preferably 0.1 to 2 nole based on 1 nol e of
t H”eeptrcﬁﬁﬁmmu dfy ttee formuba ((&) inAshéhersebneator a
known sol vents can be widely used as |long as the

r &t Drf9®Pitd i nhi bit ed. Exanpl es of such sol vents

i ncl ude am des such as N, N -di nethyl formam de (DVF),
N, N di met B3 &t G4 dor &rriN-an e higthe pyerpbimonéla)

a ro i ol ar sol ve s such as di net hyl sul f oxi de
: )tcrbeﬁ BB t 1 17e, Pt Sdt heht et stieh katter to

d neth t.on ocar bon sol vents
sughogi ]%gnzen B uaﬁl}%e Ki %e Pg]titr?oa}rﬁ“n RIrRE$5 3Rt 1
pay.af fid,o a_é lqpqi) o130l vents such a met hanol, ethanol,

i sopr opanol utanol and tert - butanol et her
sol vent s suqmeasreta%ttrl@w%ofeﬁea% Flndll 0930810 the
di propyl et her, diethyl et her, nnnog an dlg

estaiposolventy suchaasietiad sacetal %refEPéAE’é &C%Ik?ste%ce

propyl acetate, n- butyl acetate, tért -butyl acetate,
perft yin acélddice compioiyld PIroRI @Ratie, Ridhdud GRi ghRat e,

propyl propionate, n-butyl propionate and
appropriate solvent or without a solvent.

Examples of the acidic compound include solid
acids and Lewis acids. Specific Examples of the solid
acids include silica gel and zeolite. Examples of the
Lewis acids include metal triflates such as scandium
triflate and yttrium triflate, boron trifluoride-ether
complex and titanium tetrachloride.

As the basic compound, a wide variety of
known inorganic basic compounds and organic basic
compounds can be used.

Examples of the inorganic basic compounds
include metal hydrides, hydroxides, carbonates,
hydrogen carbonates, phosphates and metal fluorides.

Specific Examples of the metal hydride
include sodium hydride and potassium hydride. Specific

Examples of the hydroxide include sodium hydroxide,

cesium hydroxide and potassium hydroxide. Specific



tert -butyl propionate and a m xed solvent of these.
These sol vents may contain water. Instead of using the

w@oropomss2 (1 a) and the basic compound, a salt PET/IRE05/006408
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conpound (la) may be used. Exanples of such salt
include alkali metal saltssef the conpound (la) , such
as a sodiumsalt and a potassiumsalt. The reaction of

tthenganpowd tofe tderdaraad aidd)udndsihe o mosnsh of ¢,
the formula (la) is conducted usually at room

teErFpema tasr e dne tES GirliC o tref arrmbdayr b nseem t eImesat Uk e
to 120 OC . The reaction tine is usually 10 mnutes to
Axammiiess  qit efher dyidr o catlesnditoe 24 nkQwicss  d8d@1im
preferably 10 minutes to 10 hours. The conpound
Hepstresiem e ppnete fegrdmi ot {991 we doydiregetro dehdbonate.
present, invention is produced bysubjecting the o
COFFIUE epredent &f hra mhdmie (8)ltuslec yrotdinmta i um
reaction. The cyclization reaction is carried out, for
Eéjr?&h@,teoy P GISFNE tW@%ﬁbeﬁébﬁé@elrltté@ IR iR
rnmula,(8 bt.ai ned above in a reaction solvent,

R D kol R At FsphAEeng GRSl Fic

i re . .a re -deterdyi ne enperat ure. t he .
e e B maha T e Bk dBhpbtia, spRa i uoride,

i ' 5 .an ' S ed in._the
D e et AP, W2 e o
caapeund tof at harf-oetulach! @k Gang, y¥sed. The anmount

of the basic conmpound is usually equinolar to excess
mol e, pref @nabbyieguohmbakhio@ed 1ist-ed above, the
inorganic basic compounds include sodium amide.

Examples of the organic Ibasic compound
include metal alcoholates and acetates. Specific
examples of the metal alcoholate include sodium
methoxide, sodium ethoxide, potassi um tert-butoxide,
sodium tert-butoxide, potassium tert-pentoxide and
sodium tert-pentoxide. Specific examples of the
acetate include sodium acetate and potassium acetate.

The basic compound is used alone or in a
mixture of two or more kinds.

The amount of the basic compound is usually a
catalytic amount, preferably 0.1 to 3 mole, more
preferably 0.1 to 2 mole based on 1 mole of the
compound of the formula (la).

As the solvent, known solwents can be widely

used as long as the reaction is not inhibited.

Examples of such solvents include arnides such as N, N-
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nmol e, nmore preferably equinolar to 2 nole based on 1
nol e of the conpound of the fornmula (8) . The reaction

wao eospesmsur e of the cyclization raction i s usuedT/yP2003206408

to 150 0C, preferably - 10 to 120 0C, nore
preferably - 10 to 100 OC ,¢The reaction time is
usually 10 mnutes to 48 hours, preferably 10 m nutes

o0 24 PRQWeSmaiicR Progfmer,all w-20 i tWe B d @ 4n QU $ng v -
In the present I nvention, a reaction mxture can e

sjheat ed e ik neybsequantc gldZald e d howth as
i solating a conmpound of the fornmula (8) produced by
thienetégd s oafi dich e DMsTyo Wt ofcdihen ftorimy a ¥ oraad
t he compound of the forrmula (l1a), whereby the
slojleenitee stohp awnd aedpmes et theibh the tfrorimiter 8, can
be produced. Wien the reaction is conducted by using a
basirecaspound livends sgqeihnsisabany care excessemy) arylene ,
amount based on 1 nple of the conmpound (la) at 50 to
tedraein angodpiidd &R e iffor milcPiad) spv e protic eds
at _once w thout isolation of the internediate (8). The
USh8anppri 858NPROMNe 16284 PRSI ndg AR tanedl ianfbttd risal t
e.d., -sodi um sal tassi um salt) of the conpound
o1 T i S TR RS Eed 5y A For A ( B51F)
Y pr ? Q he J. s Lates _obtai.ned b he
Ciktahopr gt sl 10d the dptsrmedl ates ot alngd. b
HRYEPhEONLREl UdE 1SLARROISORELS AR gﬁpgdggaﬂé?mﬂgg%yl
The Conpounds according to the present
acetate, propyl acetate, n-butyl acetate, tert-butyl
acetate, pentyl acetate, methyl propionate, ethyl
propionate, propyl propionate, n-butyl propionate and
tert-butyl propionate and a mixed solvent of these.
These solvents may contain water.

Instead of using the compound (la) and the
basic compound, a salt of the compound (la) may be
used. Examples of such salt include alkali metal salts
of the compound (la), such as a sodium salt and a
potassium salt.

The reaction of the compound of the formula
(7) and the compound of the formula (la) is conducted
usually at room temperature to 150°C, preferably at
room temperature to 120°C. The reaction time is
usually 10 minutes to 48 hours, preferably 10 minutes
to 24 hours, more preferably 10 minutes to 10 hours.

The compound represented by the formula (9)

according to the present invention is produced by



i nvention include pharmaceutically acceptable salts
t hereof. Exanples of such salt include inorganic acid

W@ 2006092882zh as hydrochl ori de, hydrobromate, ni PCEHIE005/006408
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sul fate and phosphate, and organic acid salts such as
met hanesul fonate, p- toluenggul fonate, acetate,
citrate, tartarate, maleate, fumarate, nal ate and

| mkﬂjee;ti'lﬁ‘gﬁ okl eedhpy@IEONPOYAESc bt @I BedLBY ¥B8mula (8)
nmet hod of the present invention can be 1solated from

t e regact i ot isyrs t e dtyi en UsuBhe | Spb BL £ 901 PH 0ees6taBH is
can be further purified. As the process of isolation
armhpuired i@at, ofpr foramxbapl ey dissolvabdgobhe compound
recrystallization, columm chromatography, ion exchange
c e ssgriegshyoy géle chromatagf @phybtafiedi dlyove in a
chr omat ogr aphy, preparative thin |ayer chromatography
a1 \Bhts etaTHot |asHlidsh debagiopt edipewnd dihgrebot Ard
nmet hod .of Hbe present invention, the objective

ar ‘ridpheiol o mpotiitr 03t e B TR M)NAnt paperature..
lsi ng. exponditd RIS AL G lbe Hiel hetaFs and

| REEILEN A e sl LGH, , Gorpl ot
RN 2R Ll AL agenye MIEUSLELALY. ¢ cne
reveahad i 1m)mey detdidonfhald idW i £3- (1a) can be
Ref erence Exanple 1 Production of |- t- utoxycar%ony?

- ubensyl oxypi peri di ne

The amount of the basic compound is usually
equimolar to excess mole, preferably equimolar to 5
mole, more preferably equimolar to 2 mole based on 1
mole of the compound of the formula (8).

The reaction temperature of the cyclization
raction is usually -20 to 150°C, preferably -10 to
120°C, more preferably -10 to 100°C. The reaction time
is usually 10 minutes to 48 hours, preferably 10
minutes to 24 hours, more preferably 20 minutes to 4
hours.

In the present invention, a reaction mixture
can be subjected to the subsequent cyclization without
isolating a compound of the formula (8) produced by the
reaction of the compound of the formula (7) and the
compound of the formula (la), whereby the objective
compound represented by the formula (9) can be

produced.



To 300 m of an ethyl acetate solution containing
30.00 g of N t-butoxycarbonyl - 4- hydroxypiperidine

wanwsawss2 m of triethylam ne was added dr opwi BET/1P20@5/006408
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m of mesyl chloride at - 10 0C over 10 mi nutes. The
tenperature increased to 50G due to heat generation.
After stirring with cooling in an ice bath for 10

m nut es, 90y Of WAt escWasn a5 ekuhhycadded  drepw.se
to the reaction m xture. The tenperature incCrease

fi500m O 0korio @S L iveah Oc fh@drho BENEF At hANe xALLEN mSt k' | NG
for 10 mnutes, the m xture was separated and the

amant phese easl washedofi tie vadepo(98 nix?) at 50 to
saturated saline (90 m), water (90 nl) and saturated

SHN G Te (BC0corpoumd t Of stioe dBormis et 9 fr yangbwi blioduced at

anhydrous magnesi um sul fate, concentration

VRIsD rtudi @t vneiela ey ced m%ssrulr@rlaadldﬁeMBg of The

t but oxycarbony| - 4-itiesyloxypiperidine was obtained.

1%%@&@@@% g cage d@%rﬁsqngtear(i%ﬂk@ﬁ me#gl- salt
90 (2H, L?ﬁl190204(2Hm 304(3Hs)332
(@3, 940 (Sziﬁi{n )37 8 6 RSB, s34y) of gBhe| prmagEnd]

=1 = 7.7 Hz, J 3.7 Hz). Reference Exanpl e

2(1I§roduct| on of 4- (4 - tri f I uor omet hoxyphenoxy)

Teoyl oxyp! par G I AEE I S he Do e R 67 B (1
E()&aﬂ}gle p’]rodu]cf*:s‘])?’ agqc‘PfthA'e tr{ﬂgrﬂé@fﬁ%% QPSQ&' ?nghe

4.50 g of tetra - but yl anmoni um c evver

%%ﬁ#ﬁukﬁﬁﬂﬂbﬂ@ﬁ'ﬁeéﬁtﬂ%ﬁf¥orﬂ$?gs fﬁt@ﬁeaggé§8n§3 59

g of potassium carbonate to the suspension, the
SUSEeNSicn include stereoisomers and optical isomers.

The compounds according to the present
invention include pharmaceutically acceptable salts
thereof. Examples of such salt include inorganic acid
salts such as hydrochloride, hydrobromate, nitrate,
sulfate and phosphate, and organic acid salts such as
methanesulfonate, p-toluenesulfonate, acetate, citrate,
tartarate, maleate, fumarate, malate and lactate.

The objective compounds obtained by the
method of the present invention can be isolated from
the reaction system by a usual isolation process and
can be further purified. As the process of isolation
and purification, for example, distillation,
recrystallization, column chromatography, ion exchange
chromatography, gel chromatography, affinity
chromatography, preparative thin layer chromatography

and solvent extraction can be adopted.



W@R005022881 enper at ure over ni ght,
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was subjected to reflux for 8 hours (inner

tenperature: 101 0C ) . After |eaving the suspension

216 m  of n- heRENEP20BHE006408

added thereto and stirring was conducted for 5 m nutes
Thereto was added 72 m 0f;310% aqueous sodi um

hydr oxi de solution and after stirring, the m xture was

separated. Af¢esraashi tg vhé hmyehed &F2tALXBresehhe

organi ¢ phase was dried over anhydrous nmagnesi um

s ulrfvatrer iaodl, come esib ¥ et etveinsiet noeldecet PoRESUNE, o@8Nehe

39.02 g of a mxture of |- t-butoxycarbonyl - 4- (4 -

t ricfrmugrao et )h oxamp Hem axs) dpegratdi mehagid yield and a high

1-tbut oxycar bonyl - 3 ,4- dehydropiperidine was

ofptgiied. w ifrlopn . R NVR{ GBberBy L e atysi byst hesutkt asebases

was regarded to contain 28.48 g of |- t-butoxycarbonyl

- apd metaks fandrioma HOKyhenoxyd pi per ¢ue netandwibheyt

g of 1- thutoxy - 3 ,4- dehydropiperidine. The above

NPk UICE s TR DIEPFn 117 m| of ethyl acetate, and

51 m of 4N-_ hydrochloric .acid- ethyl acetate sol ution
was added tr%f'%?%&d?%]@(/\ﬂ s@%tmﬁ%ﬁt%@%tﬂf%sﬁ%r 10

m. s After stirrj the mxture at.the roo
te %’%Le?lzttlfr%e o reéatnr%%e% TR H T ePT hjr%%?%ﬁ?’g%)%%'
anal ysis revealed that the raw naterials were not
conpl etely consuned, and so further 51 m of 4N
hygmeehl@y i c acid - ethyl acetate solution was added

thereto. The nmixture was further stirred at room
t enper at ur e Mrorehk hisowindy | efle Qesddght i dfetheok 00M

tenperature. The reaction solution was cooled with ice
amevea3 end iof nk(9% abpueqils st tm iy A Xi temsDd 11 | on
W%Zference Example 1
Production of l-t-butoxycarbonyl-4-mesyloxypiperidine
To 300 ml of an ethyl acetate solution
containing 30.00 g of N-t-butoxycarbonyl-4-
hydroxypiperidine and 41.6 ml of triethylamine was
added dropwise 17.3 ml of mesyl chloride at -10°C over
10 minutes. The temperature increased to 5°C due to
heat generation. After stirring with cooling in an ice
bath for 10 minutes, 90 ml of water was carefully added
dropwise to the reaction mixture. The temperature
increased from 0°C to 6°C due to heat generation.
After stirring for 10 minutes, the mixture was
separated and the organic phase was washed with water
(90 mlx2), saturated saline (90 ml), water (90 ml) and

saturated saline (90 ml) in this order. After drying

with anhydrous magnesium sulfate, concentration was



carefully poured thereto. The tenperature increased to

230C due to heat generation. The m xture was separ at ed
wa@easodes3et hyl acetate phase was washed wi t h SBCT/IR0EH06408

saline (80 m) and water (80 m ), and then dried over

anhydrous magnesi um sul fate., fhe sol vent was

concentrated under reduced pressure and 19.45 g of

patenyettew sahiké Qfedﬁce%ﬁretsrslufré WOIONRY. quxgofb@‘q&yc)—
pi peri di ne was obt ai ned NMR (300 MHz, CDC

dp@@toiyéérbbﬁblbﬂ—m&bylbx§§lpekla§nk2Mﬁsmdbtakd%ﬁ

2.06 (2H, m), 2.72 (2H, ddd, J = 12. , J = 9.4 Hz,
J H-3WMR HA00 31H4A, (czrbtlgddsppm_ 12.5 Hz, J =4.8 Hz, J
= 4.8 Hz), 4.33 (IH, ddd, J = 12.3 Hz, J—84Hz J =
4.D.48) (98B, 89) (2H. 48-1.30=(9H1 K3),, 17.9D22(.2H, (@H, &),
9.1 Hz) Ref erence Data |- t-butoxycarbonyl - 4 (4 -
Strif 11u©31éne$hox9pﬁén6xﬂp pEPer mdi,n& .:61+3- SNVR2(30() ,

M, OO 3 ) dppm 1. OH, s ), 1. 68 1 . 82
(2H 8% ( 1H,1 dd@z Jo=, l@)@5( B, A= 737 Hz,9J0 & 3.40Hz).
(24, .m . 63-.3, 78 (2H m , 4. 39- 4. 49 (IH,
m)Rf%en%%Wﬂpae 23 —8. 6Hz) , 7. 13 (2H, d, J
=Igg ar bon

d

. 4

y%‘F%%FJp?é?. af g 191 Oféﬁétwyphébelxg ) piagpidipe
6 (9K, S 73 g§8g2fgpptggyc€r%o?y§ §—49 (2H -t

J=5. 5 Hz)
H
Lo %e“%%%i%%%%x%ﬁ#%ﬁeg%%sﬁ%??gﬁ 3 S5 oS et Ry %s.

Nigtnp1e-1{414[43-g(4£- 4-trifluoromethoxyphenol and 4.50
g of tetra-n-butyl ammonium chloride were suspended in
72 ml of water. Next, after adding 33.59 g of
potassium carbonate to the suspension, the suspension
15 was subjected to reflux for 8 hours (inner temperature:
101°C). After leaving the suspension at room
temperature overnight, 216 ml of n-hexane was added
theretec and stirring was conducted for 5 minutes.
Thereto was added 72 ml of 10% aqueous sodium hydroxide
20 solution and after stirring, the mixture was separated.
After washing with water (72 mlx2), the organic phase
was dried over anhydrous magnesium sulfate and
concentrated under reduced pressure, and 39.02 g of a
mixture of l-t-butoxycarbonyl-4- (4-
25 trifluoromethoxyphenoxy)piperidine and 1-t-
butoxycarbonyl-3, 4~dehydropiperidine was obtained.
From.lH—NMR(CDCl3) analysis, the mixture was

regarded to contain 28.48 g of 1-t-butoxycarbonyl-4- (4-



trifluoromethoxyphenoxy) piperidine - 1- yl]

phenoxynet hyl} - 2,3- dihydroimdazo [2 ,1- b ]oxazole
wazo00649283hydr oxyphenyl) - 4- (4 - trif PCT/JP2005/006408

| uor omet hoxyphenoxy) piperidine (2034 g ) and 2-

chloro - 1- [(2R) - 2-methyl,s 2 ,3- epoxypropyl] - A

nitroimdazole (1388 g ) were heated with stirring for

8'ﬂ@ﬂfﬁu@koﬁQQbe%QQeQQX?W91@%&@@1&e'B%d[ﬂd”§4 g ¥f (Zt-

chloro - 4- nitroimdazo 2- hydroxy - 2-

nedyd pyoppxyHephaBYbiberddiné- t rif
| uor omet hoxyphenoxy) pi peridi ne was obtai ned. At the

poi nt where Thesabasecodkédreow88 @E€ssolved in 117 ml of
di mrethyl formam de (2.5 L ) was added and di ssol ved
t ety h. agétetel eautdnglt né pitxéiirdyaltroobdmrtienperiat-arté yl
for 13 hours, dinethylformam de (15.8 L ) was

5 f e eet tRldedl ahdorheami Rided Wasresol edopyise0@E room
Sodiumtert - butoxide (715 g ) was gradual |y added
t HEBQr At U RSt OFBF el PhBANDDESovePTESE REdIEINA ttée
stlrruﬁg%for further 15 m nutes, the reaction m xture

& F ntoe rﬂ?%tﬁ?@pﬁFaﬁHFérfPﬁla? Poprandhéthypyer
P At Tarnd o 0el PR ERPER TR Bratug Iref?-”ltalf“’: Geigrials
| 2 L h
R L

10 5Q§ﬂﬂh§cﬁ'h?oc9k’if&£9bt§&§dm@§hf/h_l B%QES% Egﬁug&gﬁ! R Eataaded

was washed with ethyl acetate
aithdiaass | nard QG d Qiaé]-SthQéﬂérté)tPPf@di Na € ZB%om

2-methyl - 6-nitro - 2- {4- [4 - (4- trif
| uesnqreet ioxyp hedoxy) hpuper addinteft lovikhight at the room
phenoxynethyl} - 2 ,3- dihydroimdazo [2, 1- b
| beagmmture. The reaction solution was cooled with ice
and 163 ml of 10% aqueous sodium hydroxide solution was
15 carefully poured thereto. The temperature increased to
23°C due to heat generation. The mixture was separated
and the ethyl acetate phase was washed with saturated
saline (80 ml) and water (80 ml), and then dried over
anhydrous magnesium sulfate. The solvent was
20 concentrated under reduced pressure and 19.45 g of pale
vellow solid of 4-(4-trifluoromethoxyphenoxy)piperidine
was obtained.
'H-NMR (300 MHz, CDCl;) Sppm:
1.54 (1H, br. s), 1.58-1.73 (2H, m), 1.94-2.06 (2H, m),

25 2.72 (2H, ddd, J = 12.5 Hz, J

!

9.4 Hz, J = 3.1 Hz),

It

3.14 (2H, ddd, J = 12.5 Hz, J 4.8 Hz, J = 4.8 Hz),

i
Il

4.33 (1H, ddd, J = 12.3 Hz, J 8.4 Hz, J 4.0 Hz),

6.89 (2H, d, J = 9.1 Hz), 7.12 (2H, d, J = 9.1 Hz).



(1548 g ; yield 50% . 1H NWR (300 MHz, CDA 3 ) dppm
1. 76(3H s ), 1. 88 2. 04(2H m , 2. 04 2.

WQ1006@92831n) , 2 . 93- 3 . 08 (2H, m , 3 . 30PCBIP206:306408
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(2H, m , 4. 03 (IH d, J10. 2 Hz) , 4. 04 (IH d
, J=10. 2 H) , 4. 18 (g d, J=10. 2 H ) , 4
35- 4 . 47 (IH, m) , 4. 50 (IH d, J =10 . 2 H)

, Keferdhddthata, J 8. 6 Hz) , 6. 86- 6. 97 (4H m
, 7. 14 (2H d, J =8. 6H) , 7. 55 (lH s) .
The-tNWRiisgegt £ tivvdatadef 4k- {4- [(2R) - 3- (2 - chloro
- 4- nitroimdazole - |- yl) - 2- hydroxy - 2-
metrhiyl Jpraapaxyd hpkepéhoxydpipdridiniet:
| yor onet hoxyphenoxy) pi peri dine is as follows. 1H NWR
( 36NMRz, ( 30DCIMIB), dPiiis)1588mE3H, s), 1.88 - 2.02 (2H,
m), 2.03 - 2.19 (2H, m%Z 95308(2Hnj 3.
3@ 437 @&H(st 6831 8 (EH, d),J1=8Q- 240|@|z (RH3. mss
Hz ) 5 (IH d, J =14 . 3 Hz
, 34:29283(4(?4 Jm>:f 13- 6333H%8) 2H4 m?37 443948 GPH,( lﬁ%)
8 : 4

HS]!4 6}2“!—9? GZH'J '8J B ﬁng H% 013(| 'sd) SEx§m§:c
1 Pro u |on of dro hen (4 - tri

| doromst FHeRD }§/§ %1 %ege?iﬁ%%gp%ﬁ éginﬁg of 4- (4 -
t gt or, t yp eridine and 224 ng of 1,4
- gylc\:] gheggﬁegﬁgﬁe wer € egéjféld under reflux in 5 m of

ronadaaLyed o Thoui2 3 0L SrppteEpL et g

resylt antgsrvaszsepsr ated by=splbcazgel scobuam74 (18, m),
5.74-5.91 (1H, m).
Reference Example 3
Production of (2R)-2-methyl-6-nitro-2-{4-[4-(4-
trifluoromethoxyphenoxy)piperidine-1-yl]phenoxymethyl}~
2,3-dihydroimidazo[2,1-b]loxazole

1-(4-hydroxyphenyl)-4-(4-

trifluoromethoxyphenoxy)piperidine (2034 g) and 2-
chloro-1-[(2R)~2-methyl-2, 3-epoxypropyl]—-4-
nitroimidazole (1388 g) were heated with stirring for 8
hours at about 100°C and crude 1-{4-[(2R)-3-(2-chloro-
4-nitroimidazole~-1-yl)-2-hydroxy-2-
methylpropoxy]lphenyl}-4-(4-
trifluoromethoxyphenoxy)piperidine was obtained. At
the point where this was cooled to 88°C,
dimethylformamide (2.5 L) was added and dissolved

therein. After leaving the mixture at room temperature

for 13 hours, dimethylformamide (15.8 L) was further



chromat ography (n - hexane: ethyl acetate = 3:1) and
154.9 ng o f 1- (4 - hydroxyphenyl) - 4- (4 -

W@ ri05092882 onmet hoxyphenoxy) pi peri di ne was obt aP@E#P2005/006408
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(yvield 43.8% . 1H NVR (300 MHz, cDd 3) dppm 1.91 -
2.01 (2H, m), 2.07 - 2.15 (2H, m), 2.94- 3.02 (m
2H), 3.32 - 3.39 (2H, m), 4.37 - 4.45 (IH, m), 4.7

(1dHddd) anf- ¥he- m@x%ﬁr@zwasmc)oﬂol@cﬁ%o —69% (MM tert-
7.11- 7.17 (2H, m) . (2) 261 ny of 4

t rvdt ctof @sei hoBy ghenaxy hyrpdpanil ?}l %@de%?“cl’f@:éﬁo b4 ot
cycl ohexanedi one and 4 ng of 10% pal | adi um - carbon

venerdedhed 0ACebhanoB.andoueact ed fate r/ G HOG HinBERHC
for 9 hours. After the conpletion of the reaction,
t Hereshebt ahb masusepar ahed rbin$.il|OinC anigedureolwam poured
chromat ography (n - hexane : et hyI acet ate = 3:1) and
31y afmixtge- OEywamyphéﬁyQ) ) 4nd( £thytlr igfcetate (2.1
Iuoronethoxyphenoxy) pi peri di ne was obtai ned (yield
dopy at 1@W?@E@rwremfgﬁrdggﬁmrr,n_n@l-fozs @n hRHr at
n1 07 - 2.15 H in) , 2.94 - m 2H), 3.32
gﬁ :&é (2%E W%Clﬂléé”ﬁe ﬁaﬂsfeﬂﬁraf‘he)i 4%‘FY(S¢Hle|W)9re
3 A 1% M) g i g % with) erhyitactiit
(iﬁsn@? "()W%% o? 62 Peps ff4y acetate
n i pey.idine 0 -

q E exane oﬁe&% g gp?ﬂn 5P° ?rllngt 59l 2mine TREr e
D%ﬁk%gﬁdlé%%r%ésoflfﬁPQEQE.an?hée§9E%Qp§Ea§% 0%t 9280eq
with ethyl acetate (2.2 L), and dried by air blasting
at 60°C for 18 hours to obtain (2R)-2-methyl-6-nitro-2-

{4-[4-(4-trifluoromethoxyphenoxy)piperidine-1-
yllphenoxymethyl}-2,3-dihydroimidazo[2, 1-b]Joxazole
(1548 g; yield 50%).

'H-NMR (300 MHz, CDCl3) Sppm:

1.76 (3H, s), 1.88-2.04 (2H, m), 2.04-2.21 (2H, m),
2.93-3.08 (2H, m), 3.30-3.45 (2H, m), 4.03 (1H, 4, J =
10.2 Hz), 4.04 (1H, d, J = 10.2 Hz), 4.18 (1H, d, J =
10.2 Hz), 4, 35-4.47 (1H, m), 4.50 (1H, d, J = 10.2
Hz), 6.78 (2H, d, J = 8.6 Hz), 6.86-6.97 (4H, m), 7.14
(2H, d, J = 8.6 Hz), 7.55 (1H, s).

The NMR spectrum data of 1-{4-[(2R)-3-(2-
chloro-4-nitroimidazole-1-yl)-2-hydroxy-2-
methylpropoxylphenyl}—-4- (4-
trifluoromethoxyphenoxy)piperidine is as follows.

'H-NMR (300 MHz, CDCl;) Sppm:

1.33 (3H, s), 1.88-2.02 (2H, m), 2.03-2.19 (2H, m),



for 6 hours. After the conpletion of the reaction, the
reacti on m xture was concentrated under reduced

wpe@ssmss2 and et hyl acetate was added thereto POT/JP2005/006408
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prepare an ethyl acetate solution, to which
p-tol uenesul f onic acid was gglded. After |eaving at
roomtenperature for 30 mnutes, the precipitate was

fid.trmtedoandouashed wi.tb-sthyl @get afe. 3Tha91 optiti ngd 7 =
crystal was air- dried and 139 ny of 1- (4

hydroxyphenyl §s- (4, (4, - Jt = fd.uononet hoxyphenoxyd, g =

pi peri di ne p- toluenesulf onate was obtained. mp.
218 . D-H219 462€ 1HHENWR, (306 WH4z,3 BVSO -4 .d6)-dpmm ¢ lH, m) ,
1.9-2.2 (2H, br) , 2.27 (3H, s ) , 2.2 - 2.4 (2H, br)

, 63862 (2H, dr)J 4. 876(HH) br6). 8,7 &..%0 ((&H,, ch),, J7 :148 &H,
Hz 7.11(2H, d, J =7 . 8 FE) , 7 1-7. 2 (2
rr)d) J7 = %QP(IZH g-01) (£Hg ngz) , 7. 45 - 7
55 (2H qL .49 (2H d, J=7.9H) . (4 )
4Exaﬁﬂﬂf§ i 4 - ( 4 - trif luoronethoxyphenoxy)

di 7 4 " | oh di d 2.16
P#P?%éu%i?f%? 9T ol 4° M@owafl@%ﬁﬁe-)é?rn%—' of et hanol
91 ac%gg t. 50 0C to 8 6 hours. After the
cShpIett on Q%§y$%33?§3 pl?ﬁ§lgé§@t|on m xture was

concentrated d reduced prgssure and ethyl acetate
was added th rgt%é% fi régaﬁe gn et hyl acetate

SQEQEIHBr&ﬂéﬂK%§Qpﬁe§gx$ BRpBEQBH%%e%HBTQQMCm%Cb% 1,4-

nonohydrate was & 'eaving at roo
t@y@&bﬂéﬂéhé&ﬁoﬁ%)ﬁéﬂ@tﬁéatéaeuﬁﬁgﬁ'Eb%@h% WAS5 ml of

filtrated, washed with ethyl acetate and air - drie
aptdh&nbl6 ahdfrdactdd - £bydr oxygpheny! hfted- c6ﬁcentrating
the reaction mixture under reduced pressure, the
resultant was separated by silica gel column
chromatography (n-hexane:ethyl acetate = 3:1) and 154.9
mg of 1-(4-hydroxyphenyl)-4-(4-
trifluoromethoxyphenoxy)piperidine was obtained (yield
43.8%) .

'H-NMR (300 MHz, CDCls;) Sppm:

1.91-2.01 (2H, m), 2.07-2.15 (2H, m), 2.94-3.02 (m,
2H), 3.32-3.39 (2H, m), 4.37-4.45 (1H, m), 4.7 (1lH,
br), ©.74-6.79 (2H, m), 6.87-6.94 (4H, m), 7.11-7.17
(2H, m).

(2) 261 mg of 4-(4-

trifluoromethoxyphenoxy)piperidine, 224 mg of 1,4-
cyclohexanedione and 4 mg of 10% palladium-carbon were

heated in ethanol and reacted at 70°C to 80°C for 9

hours. After the completion of the reaction, the



trifluoromet hoxyphenoxy) piperidine p-
t ol uenesul fonate was obtained (yield 63.75%9 . mp.:

WQ@1B5/0®83219. 6°C 1H NVR (300 Mz, DVBO - d6) POpmR20ds/@6408
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22.2 (2H, br) , 2.27 (3H, s ) , 2.2 -2.4 (2H br) ,
3.62 (2H, br) , 4.77 (IH br)g, 6.90 (2H d, J, 8.9
Hz), 7.11 (2H, d, J = 7.8 H), 7.1- 7.2 (2H, m),

7 r33u12An€ wad §e§ak@fed7b§5811&ég5déﬂicdﬂﬂmn7 49
(2H, d ., J = 7.9 Hz). (5) 1.00 g of T- (4

- lyndomaytnherybiy - (4-hédanet eithuoremathexyphenoxying 315

pi peridine p- toluenesul fonate was recrystallized in a
gt wife lof (4-Rydatopypkehahok4and-2. 8 m of water. The
precipitate was filtrated and washed with 60% et hano
The 1Bva neue thysyphenasyaprdeired iard wi.s7 636 ag. refd 1¢ yleld
(4 - hydroxyphenyl) - 4- (4 -trif |uoromethoxyphenoxy)
pﬁ@éﬁldlne p- tol uenesul f onate was obtained (yield 76
,& 218 9- 219 . 6°C 1H NWMR (300 MHz,

Dl\%d‘ B6) 3@;9pMH21 @Clp) POPPH, br) , 2 . 27 (3H (s )

, 12 - b 2H, br I H

bty 91‘é (éo szfh IQ 5)% g91F—l|z) H,7m) rlf @élH3 @2

H, d,

Zﬁg . 3" *5391L 27% gt E H; - %“}-.45455%({2%“ d, 4JJ7: (ZH,
9 ti f-1g,( 45 hydroxyphenyl
bkgﬁ 6h5§?g£yplp%rl |ng 2%2 8 6'9€ 4ﬂH’ %9’ %'Hq ?'17
hxggoxmglperldlne and 448 ng of 1, 4- cycl ohexanedi one
were heated under reflux i n 10 m of ethanol and
reacted for @)howe M tdeiptyeducing air with a punp .

During the reaction, ethanol was added as
trifluoromethoxyphenoxy)piperidine, 64 mg of 1,4-
cyclohexanedione and 0.02 ml of triethylamine were
heated in 15 ml of ethanol and reacted at 50°C to 60°C
for 6 hours. After the completion of the reaction, the
reaction mixture was concentrated under reduced
pressure and ethyl acetate was added thereto to prepare
an ethyl acetate solution, to which p-toluenesulfonic
acid was added. After leaving at room temperature for
30 minutes, the precipitate was filtrated and washed
with ethyl acetate. The obtained crystal was air-dried
and 139 mg of 1-(4-hydroxyphenyl)-4- (4-
trifluoromethoxyphenoxy)piperidine p-toluenesulfonate
was obtained.

m.p.: 218.9-219.6°C

'H-NMR (300 MHz, DMSO-d¢) Sppm:

1.9-2.2 (2H, br), 2.27 (3H, s), 2.2-2.4 (2H, br), 3.62

(2H, br), 4.77 (1H, br), 6.90 (2H, d, J = 8.9 Hz), 7.11



needed. After the conpletion of the reaction, the
resul tant was separated by silica gel colum

w@ boosieasayr aphy (n"hexane : ethyl acetate = 2 PCIJD20ed6408
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0. 218 g of 1- (4- hydroxyphenyl) - 4-
hydr oxypi peri dine was obtaingd (yield 5 6 . 48%) .
1H NWR (300 MHz, CDC 3) dppm 1. 66- 1. 78 (2H, m ,

1(2198-d2 g 057 (@Hizm 7.2-7. E7 (2%, 36 (2 %2 m)zﬂ ?d J =
35-3.42(2Hn),3.78 385 (IH 'm

bg). 9, Hz) ,737 . £5-785% 2kRHP) m) 67 814} @H o0 (ZJ-L—n‘b 9 Hz .

Exanpl e 3 Production of 1- (4 - hydroxyphenyl)

pi peridine 0(4854 900 § ptfperi(dirne and 2.. 24 g of 1,

4- cycl ohexanedi one were heated with stirring i n 15

mt raff latdreonot t e x Hoh¢nox @) pigeandineacted 75 ny aiff if, 00—

8 hours .During the reaction, ethanol was added as

né¥gePheafangdiore congl 2t I 6nmdf ofhé rieddrileminchaere

reaction nmxture was concentrated under reduced )

pP@%@r@b IghPQ Hel r%%m%@owagngleﬁana@ﬂ:éai By S0 iGcdaged0°C

hr omat o h n - hex ne :ethyl acetate =
n%h%“ﬁ“@% g%%fﬁ%y éﬁe CHyE 8%&6ﬁeﬁ§lfﬁ@péﬁa&ﬁﬁ9nr the
t.ai_ne ield 53. 70
W%%a%k% % >£ ure é’éa? 2?_13 ﬁ%n%riitegRglgxglfr rfzglu(Cﬂq
'p§e§2Q%2 Aéhlléi efjhii gaeCe% E&)w%s ag%legzﬁﬁegeto to %repare

ahtekh.15@%3%§%é1égfﬁ%E%honthwﬂ ch -
hydroxyphenyl) pi peridine 0.85 g o% plperldlne f.68 g

Otoluénesulfonic acid monohydrate was added. After
leaving at room temperature for 30 minutes, the
precipitate was filtrated, washed with ethyl acetate
and air-dried, and 5.116 g of 1-(4-hydroxyphenyl) -4- (4~
trifluoromethoxyphenoxy)piperidine p-toluenesulfonate
was obtained (yield 63.75%).

m.p.: 218.9-219.6°C
'H-NMR (300 MHz, DMSO-dg) Sppm:
1.9-2.2 (24, br), 2.27 (3H, s), 2.2-2.4 (2H, br), 3.62
(2H, br), 4.77 (1H, br), 6.90 (2H, 4, J, 8.9 Hz), 7.11
(2H, 4, J = 7.8 Hz), 7.1-7.2 (2H, m), 7.32 (2H, d, J =
8.9 Hz), 7.45-7.55 (2H, m), 7.49 (2H, d, J = 7.9 Hz).
(5) 1.00 g of 1-(4-hydroxyphenyl)-4-(4-
trifluoromethoxyphenoxy)piperidine p-toluenesulfonate
was recrystallized in a mixture of 4.2 ml of ethanol
and 2.8 ml of water. The precipitate was filtrated and
washed with 60% ethanol. The obtained crystal was air-

dried and 0.7636 g of 1-(4~hydroxyphenyl)-4-(4-



cycl ohexanedi one and 40 ng of 10% pal | adi um - car bon
were heated with stirring in 40 m of ethanol at 500C

W 200609083and reacted for 8 hours under air bubbCT/mrp005/006408
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During the reaction, ethanol was added as needed.
After the conpletion of thegqeaction, the catalyst was
renoved by filtration and the filtrate was

CARGENLICAAR tURGSH HEMMERHL DHESSHR Be Fhe J188U LNt WBS o
lica gel colum chronmatography (n -

purified by si
hexanebtatingd agetate 76434) and purified by silica

gel colum chromat ography again, and 0.668 g of |- (4

- rthydr:oeygherpllp. gi°ger £di ne was obtained (yield

43.49% . 1H NWR (300 MHz, CDCl 3) dppm 1.50 - 1.58
(thNMR)£3QOGWHz,1DM6066H) bppm:3.01 (4H, t- like, J =
5.3 Hz, J = 5.6 Hz), 6.74 (2H, d, J = 9.0 Hz),

618P(2H2 d2H) bry, & 4+&) (3HExapple252PRedudlHonbaf) ,1-3.62
(4 -hydroxyphenyli - 4-net hyl pi peradine 1. 00 g of
1@l h PFD pi fer Adi( hélrarkr 2. 2&-@%«2&1,,@4 J = 8.9 Hz), 7.11
c%%Iohexanedione were heated with stirring_in 15 m of

et

Bnofrat’ 5070€ BEF)e0 0CG ahd? r 648t e@)i'n7gi3|2df(8ﬁr8dr J =
h i i h I
el AT {ad5t ReS ooty o b Top2 Mttt dhe 2.

r%QQREQQ gixture was concentrated under reduced

pressure and the resultant was purified by silica ge
c ' ogr aphy [ = 3. 1)
R G i i T B s

) : . : : _ o
Zggeg hml p,(@:%%diém eggﬁqﬁw&%wwialﬁé- 2l 448HYMBr
1,4-cyclohexanedione were heated under reflux in 10 ml
of ethanol and reacted for 9 hours with introducing air
with a pump. During the reaction, ethanol was added as
needed. After the completion of the reaction, the
resultant was separated by silica gel column
chromatography (n—hexane:ethyl acetate = 2:1) and 0.218
g of 1-(4-hydroxyphenyl)-4-hydroxypiperidine was
obtained (yield 56.48%).

'"H-NMR (300 MHz, CDCls) &ppm:

1.66-1.78 (2H, m), 1.98-2.05 (2H, m), 2.77-2.86 (2H,
m), 3.35-3.42 (2H, m), 3.78-3.85 (1H, m), 4.5 (1lH, br),
6.73-6.78 (2H, m), 6.84-6.90 (2H, m).

Example 3

Production of 1-(4-hydroxyphenyl)piperidine

0.85 g of piperidine and 2.24 g of 1,4-

cyclohexanedione were heated with stirring in 15 ml of

ethanol at 50 to 60°C and reacted in air for 8 hours.



= 4.9

2.37 (3H, s), 2.63 (4H, t- lik =51 H, J
.9 Hz), 6.74

e, J
Hz), 3.10 (4H t- like, J =51 Hz, J = 4

W@ 24d5/00832J = 8.9 Hz), 6.84 (2H, d , J = 9.0 HeQT/IJP2005/006408
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Exanpl e 6 Production of 1- (4 - hydroxyphenyl) -
4- et hyl pi peradi ne 1.00 g of5,1- net hyl pi peradi ne, 1.68
g of 1,4 - cycl ohexanedi one and 40 ng of 10% pal | adi um

- De@fihen taRr echeated Width ST A8 EA3A0 Md eded.
et hanol at 50 OC to 60 0OC and reacted for 8 hours

uRder raithebubbbilegiocBurd Mgchderegaet ban, +akhaRal-was,
added as needed. After the conpletion of the reaction,

t he xtatral wats wasceanvetdyuidetraédotedndrtl@ure and the
filtrate was concentrated under reduced pressure. The

r ssglflaantwas speepbired- 43y sy | s thigel gedl uoiumn

chromat ography (ethyl acetate: nethanol = 3:1) and 1.2
6Ccgrematographyhyarbepsmeaneihyl aaetayeprpérdd+aadnds 95
obtai ned (yield 65.5% . 1H NWMR (300 MHz, CDO 3)

dEpRt 2-37-P3Arogypheredl (iperidingevag ebsaingd (yield
45§ I;Iz,% 3.10 (4H, t- like, J =5.1 Hz, J = 4.9 Hz),
6°78'C2H, d , J = 9.0 Hz), 6.84 (2H, d, J = 9.0 Hz)

VAo G ERE GG bt ot ani 11 . 2,24 g of
_ Hin g of
bt SR AP0 A Lt i 1 s H ') evnamoll Thr Blike.

O LSt g 00t SRALER I Pl pons iy B 0916 o
(2H, d, J = 8.9 Hz) .

Example 4

Production of 1-(4-hydroxyphenyl)piperidine

0.85 g of piperidine, 1.68 g of 1,4-

cyclohexanedione and 40 mg of 10% palladium-carbon were
heated with stirring in 40 ml of ethanol at 50°C to
60°C and reacted for 8 hours under air bubbling.

During the reaction, ethanol was added as needed.

After the completion of the reaction, the catalyst was
removed by filtration and the filtrate was concentrated
under reduced pressure. The resultant was purified by
silica gel column chromatography (n-hexane:ethyl
acetate = 4:1) and purified by silica gel column
chromatography again, and 0.668 g of 1-(4-
hydroxyphenyl)piperidine was obtained (yield 43.4%).
'H-NMR (300 MHz, CDCls;) &ppm:

1.50-1.58 (2H, m), 1.67-1.76 (4H, m), 3.01 (4H, t-like,

J=5.3Hz, J=5.6 Hz), 6.74 (2H, d, J = 9.0 Hz), 6.87



conpl etion of the reaction, the reaction mxture was
concentrated under reduced pressure and the resultant

woR®s5523832 at ed by silica gel col unm chronmat ogr BENyP2005/0606408
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hexane: ethyl acetate = 3:1) and 0.64 g of N (4 -
hydr oxyphenyl ) - N net hyl ani kkne was obt ai ned (yield

32 199 . 1H NWR (300 Mz, 3 ) dppm 3 . 25 (3H s
,2H5d1J(|=Hgk@r)HZ_ . 76-6.85(3H m , 6. 83
(2Hd, 8. 9HM), 7. 04(2H d, J=8. 9 H

)E,xaﬁp;Le156 7 . 23 (2H, m . Exanple 8 Production of

N- (4 - hydroxyphenyl) aniline 0.93 g of aniline, 2.24

g Pabdlic4 ioncyd dhexahgdiroxs wineh i1 #-otmethylpiperadine

triethylam ne wereheated with stirring in 15 m| of

et hanol at 3509Q tgo BO1C0@eahdy Ieape¢eddineabndf ar.28 g of

hours. During the reaction, ethanol was added as

néededycAptexageddemer acireg hemtedaet tonshiixtring umder5 ml

reduced pressure, the resyltant was purified by silica

g@i ebhanf LcRtordl 6gtapRy “Cn andesanetedt hyl alae-’etf@tre &
and Q.50 of N- (4 - hydroxyphenyl) aniline was

gr'fﬁed PWéFl §*?1e4%°—a‘3tiPrfN|\/F€*(k3%)@oM—lz cpereg) as

00,y DAy ) Ep B Hlone Bl 8,8 (1
(R SNSRI
hydeaxyphenyly) +diberzyhaghpe a5 purified by silica gel
column chromatography (ethyl acetate:methanol = 3:1)
and 0.65 g of 1-(4-hydroxyphenyl)-4-methylpiperadine
was obtained (yield 33.9%) .

'"H-NMR (300 MHz, CDCl;) Sppm:

2.37 (3H, s), 2.63 (4H, t-l1ike, J = 5.1 Hz, J = 4.9
Hz), 3.10 (4H, t-like, J = 5.1 Hz, J = 4.9 Hz), 6.74

(2H, d, J

Il

8.9 Hz), 6.84 (2H, d, J = 9.0 Hz).

Example 6

Production of 1-(4-hydroxyphenyl)-4-methylpiperadine
1.00 g of 1-methylpiperadine, 1.68 g of 1,4-

cyclohexanedione and 40 mg of 10% palladium-carbon were

heated with stirring in 40 ml of ethanol at 50°C to

60°C and reacted for 8 hours under air bubbling.

During the reaction, ethanol was added as needed.

After the completion of the reaction, the catalyst was

removed by filtration and the filtrate was concentrated

under reduced pressure. The resultant was purified by

silica gel column chromatography (ethyl



1.97 g of dibenzylamne, 1.68 g of 1,4 -
cycl ohexanedi one and 40 mg of 10% pal | adi um - carbon

wowres/ovesat ed with stirring in 40 m of ethanol PEr/JER0030086408
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to 60 OC and reacted for 8 hours under air bubbling.
During the reaction, ethanok,was added as needed.
After the conpletion of the reaction, the catalyst was

r ergated dnduitaticat o .and dde fidgrgt gevas (4-
concentrated under reduced pressure. The resultant was

pridriced,gnersill)i-aargeh yagliwer schi 0aek 99" 8phy iR dhexane 4
cethyl acetate = 30:1) and further separated by silica

gél5.6&)uim chromat ography (n - hexane: ethyl acetate =
10 1), and 1.67 g of N (4 - hydroxyphenyl)
drHoﬁHByKaﬂﬁnﬁHmascbﬁtaMﬁ%dxiyreld 57% . 1H NMR (300
Mz, CDA 3) dppm1 . 5- 2 . 5 (IH, br) , 3. 83 (4H,
s2).37 g3H,84) ,62.- 640 (‘lﬁmtﬂi@lkerEx@nT)Ié 10HBy oduet o

of 1- né? hydr oxyphenyl ) &g" trif
| & o Hé&%ﬁﬁén@x&}kﬁvpér‘r& B¢ suspendi 8nHin , 4 6ni78
0% et hanol_ cont |n|n 100 mg of 4- (4 - trif

Idg%OWchgkypﬁe oXy) 7 pip&F ildiine,d867 g 8f01H2) -
cIoh ﬁedrone and 100 ng of 5% pal | adi um - carbon

(conpgr g 54% of mater) was stirred under argon
PSR oS00 o 0y g SRk Ts AN
Soved oy Bl ol enu e oty aidad
Ny tubeewasca086enhhat 8d supden £F educat PI S5SHE eyeBem |
heated with stirring in 15 ml of ethanol at 50°C to
60°C and reacted in air for 8 hours. During the
reaction, ethanol was added as needed. After the
completion of the reaction, the reaction mixture was
concentrated under reduced pressure and the resultant
was separated by silica gel column chromatography (n-
hexane:ethyl acetate = 3:1) and 0.64 g of N-(4-
hydroxyphenyl) -N-methylaniline was obtained (yield
32.1%) .

'H-NMR (300 MHz, CDCls;) Sppm:

3.25 (3H, s), 5.1 (1H, br), 6.76-6.85 (3H, m), 6.83
(2H, d, J = 8.9 Hz), 7.04 (2H, d, J = 8.9 Hz), 7.16-
7.23 (2H, m).

Example 8

Production of N-(4-hydroxyphenyl)aniline

0.93 g of aniline, 2.24 g of 1,4-

cyclohexanedione and 1.4 ml of triethylamine were



of ethyl acetate was added to the residue and the
m xture was concentrated under reduced pressure. 8 m|

w@boosdgs2 acet ate was further added to the resPCUEP2a0id006408
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washi ng by di spersing was conducted at 700C . After
ice- cooling, the precipitated crystal was filtrated,
vacuum - dried at roomtenperature and 12 3 ng of |-

(heatbydraxypherintihg idr 1A mit 1df ethanol at 50°C to
| uor onet hoxyphenoxy) pi peridi ne p- toluenesul fonate

Wa ‘gbtaidned ateel d bhidNfomap.hioddd. 9Ipuiifg €hE

1H NVR (300 MHz, DMSO - d6) dppm 1.9 - 2.2 (3H, br) ,
2 r23ct3bn,s exhandl2 was2 adlde2Ha Pmeed3d 62 A2Herbr),
4.77 (IH, br) , 6.90 (2H, d, J =8.9 Hz), 7.11 (2H d
, ChneeftBabihg The- réaZt@dH, mixtuf.e32ufdel dedude8. 9
Hz), 7.45 - 7.55 (2H, m), 7.49 (2H, d , J = 7.9 Hz)

. CLABRBIrE, . thenmgebud tefh tpmadupiuny fdre dnbnophénok gel
cow&gund represented by the formula (1 ) (wherein each
oCOREMAN GhR2MaRRIgERPRYY (Beheensapd oyl dh¢ebrbat = Bsla
hydrogen atom_ a substituted or unsubstituted |ower
aPR{ Ogr8ug, & Yabdrhvdresyehegyduissitirediasypbgrongd
or, a abggitgéed or unsubstituted heterocycle; Rl and
Réyl?i efi’t6géther with the adjacent nitrogen atom

8 - QL 65 ed heterocycle with or
LB LR Saghr

rinterven gpﬁgferoatons; t he heterocycle

may7Be (sHbstibut ed,By (dyt %?)S“%S:Hié—%er%? gfﬂ}[,e%‘?‘,j 6.79
g o group; a

fromthe group consistin a hydroxy]
suybsgt i gut §d=09.unﬁ§2§t st yed bowenpal ky)  of op§-7206 (1m,

substituted or unsubstituted aryl group,

m), 7.03 (2H, d, J = 8.7 Hz), 7.18-7.28 (3H, m).
Example 9

Production of N-(4-hydroxyphenyl)dibenzylamine

1.97 g of dibenzylamine, 1.68 g of 1,4-

cyclohexanedione and 40 mg of 10% palladium-carbon were
heated with stirring in 40 ml of ethanol at 50°C to
60°C and reacted for 8 hours under air bubbling.

During the reaction, ethanol was added as needed.

After the completion of the reaction, the catalyst was
removed by filtration and the filtrate was concentrated
under reduced pressure. The resultant was purified by
silica gel column chromatography (n—hexane:ethyl
acetate = 30:1) and further separated by silica gel
column chromatography (n-hexane:ethyl acetate = 10:1),
and 1.67 g of N-(4-hydroxyphenyl)dibenzylamine was
obtained (yield 57%).

'H-NMR (300 MHz, CDCls;) &ppm:



a substituted or unsubstituted aryl oxy group, a
substituted or unsubstituted heterocyclic group and a

WG aesoaseL ed or unsubstituted heterocyclic groR@I/dP2005/006408
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substituted oxy group; and the hydroxyl group in the
formula (1) is substituted ﬁ the 2- or 4 - position
to the am no group on the phenyl ring) , which

camy-izses @l owng & caetlmxerbedler@w"@@uwoza m) .
represented by the formula (2)to react wth an am née

copapid riepresented by the fornula (3) (3) (wherein
Rl and R 2 are as defined above) , under a neutral or
b&sioclvetridint ich.1-2( 4-hihramidiethagcor-diag to claim1
wherein each of 1 and R2, which nmay be the sanme o r
ditfrfidrlemtromes e x phdmeogen rdfremidddeower al kyl group
which may have 1 to 3 substituents selected fromthe
group consi € isngrensd draliogdn mdt i %0 hyeitbagblgr oup,
a substituted or unsubstituted aryl group and a
sGpsitRiaiad 0 Qufsuiedt i4utded heterocyclic group; an

roup which may have 1 to 3 substituents sel ected
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het erocyclic group wh ave 1 to
reaction mixture to room temperature, the catalyst was

removed by filtration. To the mother liquor was added
201 mg of p-toluenesulfonic acid monohydrate and the
mixture was concentrated under reduced pressure. 8 ml
of ethyl acetate was added to the residue and the
mixture was concentrated under reduced pressure. 8 ml
of ethyl acetate was further added to the residue and
washing by dispersing was conducted at 70°C. After
ice-cooling, the precipitated crystal was filtrated,
vacuum-dried at room temperature and 123 mg of 1-(4-
hydroxypheriyl) -4- (4-trifluoromethoxyphenoxy)piperidine
p-toluenesulfonate was obtained (yield 61.2%).

m.p.: 218.9-219.6°C

'H-NMR (300 MHz, DMSO-dg) Sppm:

1.9-2.2 (24, br), 2.27 (34, s), 2.2-2.4 (2H, br), 3.62
(2H, br), 4.77 (1H, br), 6.90 (2H, d, J = 8.9 Hz), 7.11
(2H, d, 0 = 7.8 Hz), 7.1-7.2 (2H, m), 7.32 (2H, d, J =

8.9 Hz), 7.45-7.55 (2H, m), 7.49 (2H, d, J = 7.9 Hz).



sel ected fromthe group consisting of a |ower alkyl
group which may have 1 to 3 substituents sel ected
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hydroxy 1 group, a |ower al koxy group which may have 1
to 3 substituents selected £romthe group consisting
of a hal ogen atom and a hydroxyl group, and hal ogen
atons ; Rl and R2, taken togetiher with the adjacent
nitrogen atom may forma 5- or b-nenbered heterocycle
wilt.h or wi t houtetoidierofi Mreyaenimy heteh0ad BABhoANEokRBund
heterocycle nay be substituted by 1 to 3 substituents
s elegpoteacbrftraainthec gy digpredresi @t)i ng of a hydr oxy
group; a lower alkyl group which may have 1 to 3
substituents selected fromthe group consisting of a
hal ogen atom a hydr | group, a substituted or
unsubstituted aryl 4ro an' a subg{ituted or
unsubstituted heterycyglic oup; R aryl group which
may have 1 to 3 substituents selected fromthe group
consisting of a | ower™al kyl group which nmay have 1 to
3 substituents selected fromthe group consisting of a

hal ogen .at om and hydr oxy} qr.ou a_ | ower al kox
gﬁgﬁ%rﬁﬁﬁcﬁaﬁgycﬁg5% in$o¥3 3%5% it%%%t%esgﬁécﬁ S Fdm
t e rGLQURCONY St e, 0.3 halggen atpm.and a_ hydroxyl
group, and "hal ogen-a oS an aryl“oxy group  wai ch® nay

haveubs j t | df :
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consi sting o ower al groap ave

3usdbsisitt werlesl sehechedubr em the Woup geRsi sting of a
hal ogen atom and a hydroxyl group, a | ower al koxy

guaspbwshiichteay heaveotytoed Rlbshit éNtisaseheebgdtheem
tuith the adjacent nitrogen atom, may form a 5- or 6-
membered heterocycle with or without other intervening
heteroatoms; the heterocycle may be substituted by 1 to
3 substituents selected from the group consisting of a
hydroxyl group, a substituted or unsubstituted lower
alkyl group, a substituted or unsubstituted aryl group,
a substituted or unsubstituted aryloxy group, a
substituted or unsubstituted heterocyclic group and a
substituted or unsubstituted heterocyclic group-
substituted oxy group; and the hydroxyl group in the
formula (1) is substituted on the 2- or 4-position to
the amino group on the phenyl ring), which comprises
allowing a cyclohexanedione compound represented by the

formula (2)



group consisting of a hal ogen atom and a hydr oxyl
group, and hal ogen atons; a heterocyclic group
wokioshymy2 have 1 to 3 substituerats sel ected fPOMIR2AE5/006408
group consisting of a | ower al kyl group which may have
1 to 3 substituents sel ect fromthe group consisting
of a hal ogen atom and a hydroxyl group, a | ower al koxy
group which may have 1 to 3 substituents selected from
the group consi sting_of a hal ogen atom and a hydr oxyl
group, and hal ogen #Ato nd a heterocyclic group -
substituted oxy grolp my have 1 to 3
substituents sel ecte H ron1the group consisting of a
| ower al kyl group whi@h may have 1 to 3 substituents
sel ected fromthe group consisting of a hal ogen atom
and a hydroxyl group, a lower al koxy group which may
kv &SR Cito w3 taubst | ayEme scemppeoted ebrementtedgiboupthe
consi sting of a hal ogen atom and a hydroxyl group, and
hRrByer d gé 3 . The nethod according to claim?2 ,
wherein each of Rl and R2, which may be the sane or
different, is a hydrogep atom a |ower alk;yl group

whi ch may have 1 to bstitueng sel ected fromthe
group consi sting of al ogen at ﬁﬁ a hydroxyl g_roup,
a substituted or unsubstituted aryl group and a

substituted or unsubstituted heterocyclic group; an

ks aIguR: Wiy, Baye hebod oubshiden oSy

sel ected fromthe group consisting of a l'ower

gequpawhbehpaBYchavhdi ¢ 003, substituents sel ected from
the group consisting of a hal ogen atom and a hydr oxyi

group, a | onermakkoxy Hfodpding to claim 1,

wherein each of R! and R?, which may be the same or
different, is a hydrogen atom; a lower alkyl group
which may have 1 to 3 substituents selected from the
group consisting of a halogen atom, a hydroxyl group, a
substituted or umsubstituted aryl group and a
substituted or umsubstituted heterocyclic group; an
aryl group which may have 1 to 3 substituents sel ected
from the group consisting of a lower alkyl group which
may have 1 to 3 substituents selected from the group
consisting of a halogen atom and a hydroxyl group, a
lower alkoxy group which may have 1 to 3 substituents
selected from the group consisting of a halogen atom
and a hydroxyl gxoup, and halogen atoms; or a
heterocyclic group which may have 1 to 3 substituents
selected from the group consisting of a lower alkyl

group which may have 1 to 3 substituents selected from



whi ch may have 1 to 3 substituents selected fromthe
group consisting of a hal ogen atom and a

whyasoxssyr oup, and hal ogen atons; or a het er oRgLIR2005/006408
group which may have 1 to 3 substituents selected from
the group consisting of a I aqwer alkyl group which may
have 1 to 3 substituents selected fromthe group
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| ower afﬂ%&y group which may h2§% 1to3 substitgeﬁtiy
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and a hydroxyl group, and hal ogen atons. 4 . The

etk ignearich nge tactoddi frdh , thdhefeiup Rlomads Rong t @kea
together with the adjacent nitrogen atom may forma
5-hagrog@mentber ethdet énotyet el witdumr amd hoato@éhestons ;

i nterveni ng q§teroagons, and the heterocycle may be
substitut ed By andt 8°3 taberni togatsesevithethér adyjthent
graoup consisting of a hydroxyl group; a |ower alkyl
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the group consisting of a hal ogen atom a hydroxyl
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| ower al koxy group which may "have 1
sel ecilet iftiRMINe R L FS g Llop halRgenr #PBr 4

and a hydroxyl group, and hal ogen atons; an aryl oxy
ghalpowhi eltomBy ahavwelrbxyad JreRst ot WeMskituted or
unsubstituted aryl group and a substituted or
unsubstituted heterocyclic group; an aryl group which
may have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group
which may have 1 to 3 substituents selected from the
group consisting of a halogen atom and a hydroxyl
group, and halogen atoms; an aryloxy group which may
have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group
which may have 1 to 3 substituents selected from the

group consisting of a halogen atom and a hydroxyl

group, and halogen atoms; a heterocyclic group which



sel ected fromthe group consisting of a |ower alkyl
group which may have 1 to 3 substituents sel ected
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hydr oxy! group, a |ower al koxy group which may have 1
to 3 substituents sel ectedyomthe group consisting
of a hal ogen atom and a hydroxyl group, and hal ogen
alaQMaw hetey o el igrRuRt Whiseh iRy hauenl i Q%roup
substituents selected fromthe group consisting of a
lconeri saliky of eUELoMEch1By1haveud whiZrSulst iHMeNtS o 3
sel ected fromthe group consisting of a hal ogen atom
amib sa ifyehnaey |s edreatiid & dopwet hal kexyipg oo W Gty ey a
have 1 to 3 substituents selected fromthe group
bedsigsti rgoof aadcha dgeircatyoin gndug, hydriloxwer gridupsy antbup
hal ogen atons; and a heterocyclic group - substituted
oy Chr 6 WEiveh Iy Favvelbs totBesiibs sietlgertesl Felaecttdt:
fromthe group consisting of a |ower alkyl group which
&P URaFONE 154 139 (s B thadm $eB8 epEete @ embivise agryolup
consi stin f _.a hal ogen atom and a hydroxyl. group, a
96\‘[\’@P'alaﬁlg&$1ad1°8§& ﬁ%@@ﬁ ey HadeREtRE OSYSIEST iR s
sel ected, from.the group,consisting of hal ggen at om
L Rl ot Bha il Bgentalont. 8 PThe

r.di [ 4 wherein the ar
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group phel Oor a nap group;
2EWLOX ¥ 16K QUR roSi2 wRNEROXY PIREP<OL @onép%hg\éltc_f.?gent
group; thée héterocyclic group 1s a 5- or ~Cmenber ed

sat eatad robruRsat yratedchet &1 9eYabi 6r9L0URI 0RRG e
het erocyclic group- substituted oxy group is an oxy
ghdup aybsbixtat gdoly,aadiocore6- AERBLRLEGrsabukatieth may
have 1 to 3 substituents s elected from the group
consisting of a halogen at om and a hydroxyl group, and
halogen atoms.

3. The method according to claim 2, wherein each
of R' and R?, which may be the same or different, is a
hydrogen atom; a lower alkwyl group which may have 1 to
3 substituents selected from the group consisting of a
halogen atom, a hydroxyl gxroup, a substituted or
unsubstituted aryl group amd a substituted or
unsubstituted heterocyclic group; an aryl group which
may have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which fnay have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group

which may have 1 to 3 substituents selected from the

group consisting of a halogen atom and a hydroxyl



or unsaturated heterocyclic group. 6 . The nethod

according to claim1l , wherein theam nophenol conpound
WO 2®50928624 - hydr oxyphenyl) - 4- (4 - PCT/JP2005/006408

trifluoromethoxyphenoxy) piperidine, |- (4 -

hydr oxyphenyl) - 4 hyd_roxy@%peridine, 1- (4 -

hydr oxyphenyl ) piperidLtne, 1- (4- hydroxyphenyl)

- Arefdry,| RindeRdideRn Mrdifk; Mdrondhanyd)cr i hich
-N—nethylaniling@%,N- (4 -hydroxyphenyI)Q%u%%Iqﬁﬁyanw %c

Nma(#4 havky dr @y phenys): idieenzy |symdieed % roml R TR}
according to clains 1 to 6 , which is conducted in the
prxeseict iofy afdehydwegendtkyng cagent whiher eiay tthee 1 to 3
del i ydrogenati ng agent is used in an anmount of at

| sadis ti%uey tweisghe dtased rom dmheampntp afortdist@mqef a
conpound of the fornmula (3) . 8 . The nethod

. Agdevdin@tos endi as hydreoxyl, gseiughi & s aswndwdtkecky group
w t hout a dehydrogenating agent. 9 . The nethod

a¥Edrli Hgt Hagrailn$ ol 3t WSt iwicart s $edentret & amddre
ar eutral condition. 10. _The met hod according to
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a basic COﬁF%UEd wherei n the basic conpound i s used
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with or without other intervening heterocatoms, and the
heterocycle may be substituted by 1 to 3 substituents
selected from the group consisting of a hydroxyl group;
a lower alkyl group which may have 1 to 3 substituents
selected from the group consisting of a halogen atom, a
hydroxyl group, a substituted or unsubstituted aryl
group and a substituted or unsubstituted heterocyclic
group; an aryl group which may have 1 to 3 substituents
selected from the group consisting of a lower alkyl
group which may have 1 to 3 substituents selected from
the group consisting of a halogen atom and a hydroxyl
group, a lower alkoxy group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, and halogen atoms;
an aryloxy group which may have 1 to 3 substituents

selected from the group consisting of a lower alkyl

group which may have 1 to 3 substituents selected from



(2) is used in an equi-nolar anmpunt to 10 nol e based
on 1 nole of the am ne conpound of the formula (3)
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the group consisting of a halogen atom and a hydroxyl
group, a lower alkoxy group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, and halogen atoms; a
heterocyclic group which may have 1 to 3 substituents
selected from the group consisting of a lower alkyl
group which may have 1 to 3 substituents selected from
the group consisting of a halogen atom and a hydroxyl
group, a lower alkoxy group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, and halogen atoms;
and a heterocyclic group-substituted oxy group which
may have 1 to 3 substituents selected from the group
consisting of a lower alkyl group which may have 1 to 3
substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group
which may have 1 to 3 substituents selected from the
group consisting of a halogen atom and a hydroxyl
group, and halogen atoms.
5. The method according to claims 1 to 4,
wherein the aryl group is a phenyl group or a naphthyl
group; the aryloxy group is a phenoxy group or a
naphthyloxy group; the heterocyclic group is a 5- or 6-—
mempbered saturated or unsaturated heterocyclic group;
and the heterocyclic group-substituted oxy group is an
oxy group substituted by a 5- or 6-membered saturated
or unsaturated heterocyclic group.

6. The method according to claim 1, wherein the
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aminophenol compound is 1-(4-hydroxyphenyl)-4— (4~
trifluoromethoxyphenoxy) piperidine, 1-(4-
hydroxyphenyl)-4-hydroxypiperidine, 1-(4-
hydroxyphenyl)piperidine, 1-(4-hydroxyphenyl)-4-~
methylpiperazine, N-( 4-hydroxyphenyl)-N-methylaniline,
N- (4-hydroxyphenyl)aniline or N-(4-
hydroxyphenyl)dibenzy lamine.
7. The method according to claims 1 to 6, which
is conducted in the presence of a dehydrogenating
agent, wherein the dehydrogenating agent is used in an
amount of at least 1% by weight based on an amount of
the amine compound of the formula (3).
8. The method according to claims 1 to 6, which
is conducted without a dehydrogenating agent.
9. The method according to claims 1 to 6, which
is conducted under a meutral condition.
10. The method according to claims 1 to 6, which
is conducted in the pxresence of a basic compound,
wherein the basic compound is used in an amount of 0.5
to 5 mole based on 1 mole of the amine compound of the
formula (3).
11. The method a&according to claims 1 to 6,
wherein the reaction is conducted at a reaction
temperature of room temperature to 150°C.
12. The method a&according to claims 1 to 6,
wherein the cyclohexamedione compound of the formula
(2) is used in an equimolar amount to 10 mole based on

1l mole of the amine compound of the formula (3).



