1 DESCRI PTI ON METHOD OF PRODUCI NG AM NOPHENCL
COVPOUNDS TECHNI CAL FI ELD The present invention
relates to a nethod of produci ng am nopheno
conpounds. BACKGROUND ART 5 Am nophenol conpounds
represented by the fornula (1); and salts thereof: Rl
N (1) \R2 OH (wherein each of R and R2, which may

be the same or different pEstrady@dn@gen atom a
substituted or wunsubstituted |ower alkyl group, a

subst i t ut edEDEODOOEN PROSUICTINGE A PHIENMD @5MBOUND:
substituted or wunsubstituted heterocyclic group; Ri

and R2, taken together with the adjacent nitrogen

atom may forma 5- or 6-nenbered heterocycle with or

wi t hout other intervening heteroatons; the

heterocycle nay be 15 substituted by 1 to 3
substEGHRREEBLsEIBDPed fromthe group consisting of a
hydroxyl group, a substituted or unsubstituted |ower

al kyl group, ar'B&beresanédiorentinsunbsteiltaitesd 86 V4 method of
gro&§§F$ substituted or unsubstituted aryl oxy group,

as Yetd Friporhasobseprppaddlet erocyclic group

and a substituted or wunsubstituted heterocyclic
group-substituted oxy group;

BACKGROUND ART

5 Aminophenol compounds represented by the

formula (1) and salts thereof:

Rl
~
/ _]_\ N\RZ (1)

(wherein each of R' and R?, which may be the same or
different, is a hydrogen atom, a substituted or
unsubstituted lower alkyl group, a substituted or

10  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 heterocatoms; the heterocycle may be

15 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



and the hydroxyl group in the formula (1) is
substituted on the second or the fourth position of
the 5 phenyl ring) are useful as a synthesized
internmediate for various pharnaceutical agents
(preferably antitubercul ar gnts) and agri chem cal s.
Heretofore, as a nethod of pro ucing aninopheno

Com%hﬁ‘lg§tlf:8'&e9xﬂg@ er%?éffg % gnaln@l Q talfteEd or

foll ow ng Reaction sc tron schere-

ST BN i SO S b s
mﬁﬂf%he hf@@@k!ﬁonﬁsﬁﬁ g e RE %mB@a 1yNHg 2r-

RO ~ In the a ove- nentloned

Sclmmtlﬁllﬂ@e@f@ﬂpth@gs%cdrﬁj & MYt YL 2FhNeo%iYRL & F the
N-nmet hyl anilino group, a 3 norpholino group, a

- metdnpt i phriid di ayd gl & st-a hy @k OX¥Pi PEAI Qh@élrmedlate
group, a 4-nethylanilino group, a 4- nethoxyanilino

gr diqr aredt 2085 4pltd Mabbhexydrid]l rm;@s@yp(pr@ﬁSeru?
protecting group of a hydroxyl group. 5 These nefhods,

howatert ukieavel baor | agsntel eatrsl  aantdt dthenbf o1 €. not
suitable for an industrial production nethod. For
exanpl e, the Hrtdtoefshewnaisn at e tReattéDproducing
aminophenol compounds, for example, methods shown in
10 the following Reaction scheme-1 and Reaction scheme-2
are known (Stephen L. Buchwald et al., Organic Letters,

vol.4, 2885 (2002)).

Reaction scheme-1

R’ R
R’ ¥

Reaction scheme-2

>

1) RX R
RO‘@'NHB o ———r— RO—-@-N\/\
2) R'X R’
R!
e
- HO@-N
\R) 3

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

dibutyl amino group, a N-methylanilino group, a



schene-1 requires expensive basic or netal catalysts

10 such as a palladiumcatalyst, aromatic triflate and

a copper catalyst. The method shown in the Reaction
schene-2 requires a conplicated step of protecting the
hydroxyl group of phenol and then renoving the

protecting group. 15 Kazuo Haga et al. (Bull. Chem

Socmo B0t i A6, gfy‘ 61984k a0 briN8M1 S0%GuPrL 4
59,m§o§-%o% (%5%% ) disclose gﬁg?btﬁé r_g’g;ct!onuf'r}i1 ‘

1, 4nhyayskobexanediane %&@u@,SQQO@dﬁéihﬁqb%ﬁﬂﬂ%gﬁﬁ%oup, a 4-

presence of an acid catal yst does not "afford

am nepherphn20isenpeulg ahd fa d9, 41 hemkic@lotvia iaRInG 4roup,
to 12% and the main product of the react ion is an

ani 4hder cogpaupdotActRaigket aip abs & TRk HR 0@1&02%).

3723 (1967)), J. Figueras et al. (J. g. em, 36,

3497 (1971) ) TaBdeIReAn6ds299bAwek SE| 0BavRhah tiRis defects

reaction of 25 1, 4-benzoqui none and a primary amne in

t heapd esleicefofe antasidtehla ySir afdfioldguatquianopgcduction

nonoi m ne conpound, and the generated qui none

noredBiRe@. conpound nust be further reduced in order

to produce the objective 4 am nophenol conpound.

DI SCLOSURE OFF THEe X AWEAF ONhan mstjleed 8howheipr ébenReaction

invention is to provide an _industrially advantageous

netHeFei—5 PROHLER RgSARTRSpENNaThRpetnBgtal catalysts
fornula_ (1) by sinple and,eas

1%?2’%@%5?%?%? %w?eﬁinumy%mldﬁdtrhiagwfg%ﬁi?y?r#sl%@vénd a
thecgpblg)é/lg-cnaegéisgggg p’f}?glrggghc}cpeshown in the Reaction
scheme-2 requires a complicated step of protecting the
hydroxyl group of phenol and then removing the
protecting group.

15 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

20 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

25 1,4-benzoquinone and a primary amine in the presence of

an acid catalyst affords a gquinone monoimine compound,

and the generated quinone monoimine compound must be

further reduced in order to produce the objective



present inventors have conducted intensive studies on
10 the nethod of produci ng am nophenol conpounds
represented by the fornula (1) and as a result, have
found that the above-nentioned probl ens can be sol ved
by allowi ng a cycl ohexanedi one conpound of the formula
(2) to react with an am ne coﬁpoUnd of the formula (3)
15 tr asi ¢ condition. The present
invgﬂgﬁgﬁﬂﬁgg é@%wggﬁgreted based on these findings.
The present invention provides a nmethod of producing
an am nophenol conpound represented by the fornula
(1)piddRosuRE OF) THQ"I%QE‘\IS’Q in each of R and R,
whi ch nmay be the sane or ifferent, is a hydrogen
atom a substhhubBgest o#NSHBSHELMEL: | MEEARLKY] 5o o
group, a substituted or wunsubstituted aryl group or a
substotltiedar i BduspsuBst |t Hhednhel L OeY ChiEngHOWE R
and R2, taken together wth the adjacent nitrogen

2t gmodmyifgr ananSphetio 6- FBRBELAEI Net&s OEYShEW LY he
W t hout other intervening heteroatons; the

hetferuyla e( hhybpes fusldsahd ueegybproddiBres at a high
substituents selected fromthe group consisting of a
hydtiedd apdupigla mubstytuted or unsubstituted | ower
al kyl group, a substituted or unsubstituted aryl
group, a subsk? tirlee dihe Lrseibetineatddrard | mrgbhensp, the

a substituted or 10 unsubstituted heterocyclic group
an&%f%ﬁﬁ%ﬂ*qqﬁ%ﬁp%ﬁ have conducted intensive studies on

10 the method of producing aminophenocl 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

Rl
e
OH

formula (1)

20 (wherein each of R' and R® 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-substituted oxy
group; and the hydroxyl group in the forrmula (1) is
substituted on the 2- or 4-position to the am no group
on the phenyl ring), which conprises allowing a 15
cycl ohexanedi one conpound reprgesented by the formula
(2) ~(2) O to react with an am ne conpound

repnasented thy Hh%etfe%wcql(&) Flup HNE* Rend 382, taken

(wherein R - and are as deflned above) under a 20

neutbaktBerbasis %a@dbwj@razeﬂ'theupifé@@h havant @R A9 a 5-
provides a nethod 6 according to the above- ment i oned

met bed6-wbakeradeaehe rokbyR1cand tR , owhivebhoay benthe
same or different, is a hydrogen atom a |ower alkyl
gr ouptemivehingy hbaeeoktoms ;3 thebsic t weot sciel paete
fromthe group consisting of a 5 hal ogen atom a
bydsokgkignoap, ba dubst Bt wubd tdr-uamsssibsél tated &ty the
group and a substituted or unsubstituted heterocyclic
gr oapeupncanyli sgiogpowhiachydmayvlaverdupp 38 substituted or
substituents selected fromthe group consisting of a
| owersuabRyLtykedplakEehamiylhgreur + ;a 3sulpstituted or
substituents selected fromthe group consisting of a
hal %@%Hbé*%bh%ﬁﬁ arwd%wprgﬁo@plb%t%wdapmxy

have 1 to 3 substituents sel ected

grou
fro ?HEStbFBEﬁécaﬁg'?FVnQIBPpa Ral DLt $h#anara
l@y nsggstltuted 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

15 cyclchexanedione compound represented by the formula

G o

(2)

to react with an amine compound represented by the

formula (3)

AN (3)

(wherein R* and R® are as defined above), under a
20 neutral or basic condition.

The present invention also provides a method




group, and hal ogen atons; or a heterocyclic group
which 15 may have 1 to 3 substituents selected from
the group consisting of a |ower al kyl group which may
have 1 to 3 substituents selected fromthe group
consi sting of a halogen atomand a hydroxyl group, a
| ower al koxy groups which nmay have 1 to 3

SUb§FEBESQB ‘ES' %ggegﬁggg%%ta%%e%?n M Z:% gﬁ%i%f each

a hal ogen a group,

R R2, |
Al £ ogen %’?%?ﬁ“ TR R oyt o ey o'c 2
h t t
Whé“%%%f‘é?%%y%%mﬁa?%J%‘ﬁﬁé??"?‘lngé%%?f PRATRad et 1 e

SUb§téulﬁ@ﬂiﬁuéﬁk@cggﬂe&f@ﬁ‘ ‘f?f%mgﬁ:?i%p\?%%%%' %th%lQWEi%g of a

hydr oxyl group; a |ower al kyl group

50 hBlSybsthtuents seheskod f;ﬁ:enbt hg QLBYR 1¢anSLSt LY
of a 7 halogen atom a hydroxyl group, a substituted

or unmnsbbsitité@daayy| garappanandaassplsiklhivied oF
unsubstituted heterocyclic group; an aryl group which
mayursaves i to: 84 Shibsé b tipol Scsgheapedahr amytihey 850YPwRi ch
consisting of a | ower al kyl group which nay have 1 to

3 majhsrtataehtso sl sehedi fuvent s heeheoupdcopsinsting @foup

a hal ogen atom and a hydroxyl group, a |ower al koxy

gr GRS MiHi 0 el halewear talBysupsoupuehishseisgctieive 1 to 3
fromthe group consisting of a hal ogen atom and a

%y&%aﬂltl@f&r%uﬁ?l%@% BRfent A€ oFEOURNCAR PG RE cup a

5@@- have to 3 substituents selected fromthe
%%hs%tﬁ“f b LY SRFY bl KYPURr ofipl akEeh Eh]d‘jPXY group

hav substltue s elected from
cone} Scth %b stituents seiect P From the

group consn.stlng of a halogen atom and a hydroxyl

group, and halogen atoms; or a heterocyclic group which

15 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

20 the group consisting of a halogen atom.and a hydroxyl

25

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 heteroatoms; 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




hal ogen atom and a hydroxyl group, a |ower al koxy
group 15 which may have 1 to 3 substituents sel ected
fromthe group consisting of a hal ogen atom and a
hydroxyl group, and hal ogen atons; a heterocyclic
group which may have 1 to 3 substituents sel ected
fromthe group consisting of a | ower al kyl group

whi bl logerhaten), to B/Rsubsiiduents sebeetedr brom,
the group consisting of a halogen atom and a hydroxyl

gr oupsubsitanerteal kool grouyp asd ch smysthaverddt 8.3
substituents selected fromthe group consisting of a
hal sgenbatamard aenedranpdl i cgrgaemp ;anch hat Pyeprat@minich
and a heterocyclic group 25 substituted oxy group
whi BAYnBRvRaletd Bo s®ibshulisteinttisested sseeat txebrf r Akt Be cup
roup consisting of a |ower alkyl group which may
gav§045ﬁ6t3n§u5§tEtdéﬁﬁg'aééWéch@u@rmmﬂdhamﬁpuhave 1 to 3
consi sting of a halogen atom8 and a hydroxyl group,
a | BRRF AP RBRYSgFEaE CMACC K taBy thikageolpt ¢isisting of a
sub%tttuents sel ected fromthe group consisting of a
hal 0Gend 8t oft IMd2ah¢d Py PXglodpouand @ Rawsgens bkory. group
5 The, present. i nvention_provi des a nmethod according
to @%%8%68@%-%%ﬁ?i2ng8 reCHBE 1 hHERERN SeaGFtest Riomnighe
R2, i.ch . be.the sane _or different, is a  hydrogen
atd%?ggﬁl%ﬁﬁgl%fﬁ§g aioﬁphﬁEPgﬁnnﬁ ORagBd1 3 §ydroxyl
u Ltue the_group _consisting of a
L R By i SRR R E ! R U PV R Pb dutie mav

Inatnt 1t b SeupBec s Al LT, o,
maycdiesiesthidd St sabsbwbuent By sekeshsdhE oM LAS WA 1 to 3

substituents selected from the group consisting of a
halogen atom and a hydroxyl group, a lower alkoxy group

15 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

20 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-—

25 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




consi sting of a lower alkyl group which may have 1t o
3 15 substituents selected fromthe group consisting
of a halogen atom and a hydroxyl group, a |ower

al koxy group which may have 1 to 3 substituents

sel ected fromthe group consgstlng of a hal ogen at om
and a hydroxyl group, and hal ogen atons; or a

hetag{cpca/%¥&18{ }:' §h 29 {yB¥ Q@égxéoﬁgogp Hlé;lé:‘h nay

substituents se ron1t e group

| oweyveal Kydo 0f O%Mﬁﬁ‘eﬁr@é/ %@Y@cﬂ:e& FOmS t{zl ngToFP,

substituents selected fromthe group consis

halcgen atof and 2 s 95QUBnq 8z
gr oup whi o may have fﬂ%% 3 bar e Bent o EOQ# cgggue. and

fromider?2gmeip consisting of a hal ogen atom and a
hydr oxyl group, and hal ogen atons. The present

Sinvention proviglesesdred hotreReLos dbAGviQiNg method
above-nenti oned nethod, wherein R1 and 9 R, taken

t ogecivediwig o I‘l:exeada_lba:cm}tmemtticﬁwﬂ rﬁé‘@lﬁﬁadﬂ%hef:@ﬂff‘ 8ach
5- or 6-nenbered heterocycle with or without other

i noér Renang Rét erluiationsay anel the bener oeyel efBRgntheis a
substltuted by 1 to 3 substituents selected fromthe 5

gr Bipregrsi sitiong of Leweydeadiwl gy vhidwerawl kyve 1 to
group which may have 1 to 3 substituents selected from

t hé ﬁPBﬁElEb‘ﬁ@@t SRge6tes Facsydheatamum dyrdvioxying of a
log E ? a substituted or unsubstituted aryl. group and a
suBStPPGRedts P‘fuﬁsUBQFPFéftleﬁl}ﬁ’é‘tPer@cfahSctlg:rtﬁlﬁﬁ an 10
ar Q have 1 tao 3 substituents sel ected.
YhegrouR uALEN
from SF gup csﬁg sEFRYPoRTE PoReP bt Sst G whi ch
mey, baner 1 hPed P s sel ected fron1th roup ,
consi sting o?ea ﬁ% %%8%9§?%ﬁ1gﬁgu§ "hygr G5yt , éﬁlCﬂl
may have 1 to 3 substituents selected from the group
consisting of a lower 'alkyl group which may have 1 to 3
15 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; or a heterocyclic group which
20 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
25 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 substituents
15 selected fromthe group consisting of a hal ogen
atom and a hydroxyl group, and hal ogen atons; an
aryl oxy group which may have 1 to 3 substituents
selected from the group conspsting of a |ower alkyl
group which may have 1 to 3 substituents sel ected

frogh t e P U A4 HEN Sk SEH NEh&f 2 @j hakageni akegeangdtdn, may
hydroxyl group,” a [|ower al koxy group which may have 1

to L snbst bt ugnt s-megbeetadhbremvtieler aipcorsksthaat

of a hal ogen atom and a hydroxyl group, and hal ogen

at apshed het&rPsychiChege ouptvhischanaly thay @éetetrocycle may
substituents selected from25 the group consisting of

a lmwaesuladkytugedupywhi th Bayubbaveudnte 3elected from the
substituents selected fromthe group consisting of a

hal genp at ez ansdi ag hydr axjydgesyp, gacukower lakWwkaxplkyl
group which may have 1 to 3 substituents 10 sel ected
fromete grocp vanshaveény b 3 Babsgefusndm seid¢cied from
hydr oxyl group, and hal ogen atoms; and a heterocyclic

gr oupe smbsep t eeesl akingrofipa whpéRIRBY 2kale al1bygrgxyl
substituents selected fromthe group consisting 5 of a

| oviEFOEP kyd ilotipl Waked ﬂﬁyuﬁﬁvgsilFBtﬁd Sgbdt FrgeRt end a

I d, f h | Sti f I
oL a0 Lo he SO EE0st el 1, o 2, ol ogen, sLon,
to 3 tit t | ect ed th
o o B a0 IS P et
o108 005 S o J0E,BEERSTL e DUEBLLGAELON 05508 wrscn

WNGKB! AP 1 3Ly ! 3 JE NP1 FulnPBCBY BEAUP fRbnAthe group

pht'hyl group; the
consisting of a halogen atom and a hydroxyl group, a
lower alkoxy group which may have 1 to 3 substituents

15 selected from the group consisting of a halogen atom
and a hydroxyl group, and halcgen 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

20 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

25 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




aryl oxy group is a phenoxy group or a naphthyl oxy 15
group; the heterocyclic group is a 5- or 6-nenbered
saturated or unsaturated heterocyclic group; and the
het er ocycl i c group-substituted oxy group is an oxy
group substituted by a 5- or 6-nmenbered saturated or

unsat urat ed heterocyclic grod 20 The present
according to the

;gggg&%%%nggé%9ﬁé?%o%?éaﬁgF%Pﬁlﬁﬁé“gaﬁﬁnéphéﬂﬂgen atom

T Lot ShBHHRG AR Thiehtapats 3tpas; and a
AT AR T o e
(4gh} rgkgé%%%§ﬂ¥¥%fﬂ%f% %&#%?n Lo e group consisting

h i ] N-(A4-
5h§%?8§¥3%§%¥1%@1 é%%%éﬁﬁrﬂglﬁﬁ_mﬁ¥m§%ﬁ%s%n?°iﬁvention

10

15

20

25

prevides h [ e ve- menti oned
met hods, t&ﬁ?{?ﬁ i%%l%c%g:%r ucftlg)crlﬁ &nﬁ$r% presEnie pFiRd of a

dehydbgganat oingnad %n%ydfmgflg}d}:ac{d'bﬁegaghyé}gfoolgsg%%;p {group

agent is used in an anmdunt

baseifichnmap aEvENt @b Bheuradin@LfRPANE Afed Peon the
formula (3). The present invention provides a et hod

acgoedpngohsitheéngbov¥eanbalicered arRihaGss MY didy1
conducted w thout a dehydrogenati ng agent. The
pré&sed®, i avdnhadogenouikdas.a nmethod according to the
above-nenti oned net hods, which is conducted under a
neutral condTk¢opreFastpisyentibnyvprmbividepr avindas cal

met hod .
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, l—(4—hydroxyphenyl)*4~methylpiperazine, N-
(4—hydroxyphenyl)—N—methylaniline, N-(4-
hydroxyphenyl)aniline or N-(4-

hydroxyphenyl)dibenzylamine.



10

15

20

25

according to the above-nenti oned net hods, which is 15
conducted in the presence of a basic conpound, wherein
the basic compound is used in an anmobunt of 0.5 to 5
nol e based on 1 nole of the am ne conpound of the
formula (3). The present invention provides a nethod
20 according to the above-nermtioned methods, wherein a

reaction is fﬁgdgf ngttﬁV%ﬁ@ggho r %qEFra%¥r%ﬁgLod

room tenperatur e present nve

m&%&&%ﬁh@?{%%hQHe §589Edh@ﬁt&%nggemgg%¥ﬁ&neQ;B gle

met hods erein the cycl ohexanedione ¢onpoun

thedarerld {R)the ﬂﬁ@gehEeaBfagDH@EP/%:og%Wa[EDL% agent,

anount to 10 nol e based on

;
cammpmh i e sl and Bl THeSRE048) e Do Bpour

Examites. f s s ubsth§ uhedgef Hﬂ§é@56htﬂhegmobﬂﬁﬁr%§lg%é

group i nclude linear or branched alky groups havi ng

lahdrfe camposurad ofb, thdi Ebrf@yahaye.1 to 5 3
substituents selected fromthe group consisting of a

hal ogen at offhea pgwyekaxy| i greotpion sobsidest edthad
unsubstituted aryl group and a substituted or
uASEeTding do Hdteerajeyed treenr duped suebhads pewyich is
ethyl roEyI n-butyl, sec-butyl, tert-butyl, n 10

kmnﬁydad&#ﬁg@t@qen@thw@r@gyathyI 1-
Eiﬂiziiﬁh?ilf S S eroeyly B3 S yaronypropy . #
CELIINPRRY Yhie SRR e RSOV 5
conducted under a neutral condition.

The present invention provides a rethod
according to the above-mentioned methods, whkiich is
conducted in the presence of a basic compourid, wherein
the basic compound is used in an amocunt of Q.5 to 5
mole based on 1 mole of the amine comﬁound of the
formula (3).

The present invention provides a rnethod
according to the above-mentioned methods, wherein a
reaction is conducted at a reaction temperatture 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 formula {1} are



hydr oxyi sopropyl, 2-nethyl -3-hydroxypropyl, 15
trifluoronethyl, trichloronethyl, chloronethyl,
bronmonet hyl, fluoromethyl, iodonethyl, difluoronethyl,
di bromonet hyl, 2-chl oroethyl, 2,2,2-trifluoroethyl,
2,2, 2- trlchloroethyl 3- chlog#gropyl, 2, 3-
dlchloropropyl 4,4 4 trichl butyl, 4-fluorobutyl, 5
20 chl or onent

3- i orer?T’e]%/%'fl‘?Jp}%pW £81 0P BRivhexy! |

, 6-di chl h |
g 6phgﬁylg{g ngpl%eny?eg Fglgukﬁeo%rgﬁﬁvﬁb§359@ﬁed

di Y%E%J‘#t%lk (%F fg&{zly £ h ﬁgggyheny %Pgéfy oy
%ng %ﬁwﬁ%‘% hyl | R ?%éﬁ%%ﬁy% Pg‘p p‘{aa) HM 1 to

t t h I R-
el b o

13 haTRifd -3~ NaRNEYd A PI Ocﬁ’ﬁ'tl.)u}IDS BUEMBQEUEY‘Ilt’ed( 4r

nnrphollno)nethyl ("1- pi perazi ny

pymm@duﬁﬂﬂﬂ@ﬂgﬂfa&yl(%;dU§Nﬁm£IQYEmBEtB£hteG3br
pyridyl)methyl, 2-(2-thienyl)ethyl, 1-(3 5

py uhehydsitettdwled dreiZeoxazal yd )prowy) , sdch2as methyl,
t hi azol yl ) but yl , 5-(2-in1dazo|y|)penty|, 6-(2-
py eitdhyil), h@xpioyll, -dutstlhy|sz{lR2upytj ntdyt ) btitiyll , ane
2-nmet hyl - 3- (3- pyridazyl ) propyl . Exanples of the
10supenittdt et ~drexyisuldstd tastaee LWL ary+hygdoopyehblydde 1 -
phenyl groups which may have 1 to 3 substituents and
naBHEjIWPW@F ds il Gay Ry 1, t3 3-dipdrpeyesepyl, 4-
f the substjtuent of_ the aryl roup i ncl ude
-+ B Saw Bhitaonad ‘A1 gt e gy gty LS. 5. 4=
trihydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl, 1-
hydroxyisopropyl, 2-methyl-3-hydroxypropyl,

15 trifluoromethyl, trichloromethyl, chloromethyl,
bromomethyl, fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2,2,2-trifluoroethvl,
2,2,2-trichloroethyl, 3~chloropropvl, 2,3-
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluorobutyl, 5-

20 chloropentyl, 3-chloro-Z-methylpropyl,.5-bromohexyl,
5,6-dichlorohexyl, 3-hydroxy-2-chlocropropyl, benzyl, 2-
phenylethyl, l-phenylethyl, 3-phenylpropyl, 4-
phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, 1,1-
dimethyl-2-phenylethyl, 2-methyl-3-phenylpropyl, o-

25 naphthylmethyl, P-naphthylmethyl, 2- (a-naphthyl)ethyl,
1-(p-naphthyl)ethyl, 3-(o—naphthyl)propyl, 4-(p-
naphtyl)butyl, 5-(a-~naphthyl)pentyl, 6-(p-

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



to 6 carbon atons, which nmay have 1 to 3 substituents
15 selected fromthe group consisting of a hal ogen
atom and a hydroxyl group, such as nethyl, ethyl,
propyl, n- butyl, sec-butyl, tert-butyl, n-pentyl,
n-hexyl, hydroxynethyl, 2-hydroxyethyl,

1- hydroxyet hyl, 3- hydroxypropyl, 2, 3-dihydroxypropyl,

4- hygropyhuy ) ﬁtﬂyﬁ)‘ﬁﬁ‘%ﬁl 23hemgpﬁsfcﬂ¥,'r (4~

5,5, 4- trlhydr£§ypentyl

6- hy@r @R end ) mek-rpdr oxyl opyl -
nmet hyl - 3- hydrggypropyl Ktr?%ﬁ%oroﬁ%¥gj?ethyl (1

trlp@k@bQW@ﬂHﬁL)mgﬂﬁypﬁEF 1p@f%%£$ﬁiPMEthyl (3-

fl uoromet hyl, i odonmet hyl, difluor

di bpgnametihyletra-1chIor @eityiend )2e1_2h}1}1| fiuq)goet hyl ,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3

di chiyoropropythyd, 4, 34—¢Z4dztdm15bli>tpfz£cap§11f | yorgbut yl ,

5- chl oropentyl, 3-chloro-2-nethyl propyl,

5- btbAehexyll,) bh¢y15 64ﬁ2ﬂﬂmmdﬂmn®yl)pentyl, 6-(2-

3- hydroxy-2-chl oropropyl and the |ike; |inear or

br apgedyal kexy 1gr odps tEviaithyil 1 @ -par hohdgal pashyl and
whi ch na% have 1 to 3 substituents selected fromthe

gr otipTEbREilsBirig ot rd dedydgaramm 5 and a hydr oxyl

group, such as net hoxy, ethoxy propoxy, n-but oxy,

sec- but oxy, tgﬁﬁmﬁéﬁﬁk§’ FhSerfuAsHALuted HexyrpRybstituted

ydr ox nethoxy, hydroxyetho hydroxyethoxy
@ N EY I BPBBoLy L >9§f;9rué>&o Rmay Bl 1 co 3
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pabelst M) KON L e o
chl 9f oaFt PRXYud8r QTREBLNEXY prEh bR NN groups having 1

to 6 carbon atoms, which may have 1 to 3 substituents

15 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-
hydroxyp:opyl, 2,3~dihydroxypropyl, 4-hydroxybutyl,

20 1,l-dimethyl-2-hydroxyethyl, 3,5,4-trihydroxypentyl, 5-
hydroxypentyl, 6-hydroxyhexyl, 1-hydroxyisopropyl, 2-
methyl-3-hydroxypropyl, trifluoromethyl,
trichloromethyl, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, difluoromethyl,

25 dibromomethyl, 2-chlorecethyl, 2,2,2-trifluoroethyil,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3~
dichloropropyl, 4,4,4-trichlorobutyl, 4-fluorobutyl, 5-

chloropentyl, 3-chloro-2-methylpropyl, S5-bromohexyl,



i odonet hoxy, difl uoronethoxy, dibrononethoxy, 2 15

chl or oet hoxy, 2,2,2-trifluoroethoxy, 2,2, 2-

trichl oroet hoxy, 3-chl oropropoxy, 2, 3-dichloropropoxy,
4,4, 4-trichl orobutoxy, 4-fluorobutoxy, 5-

chl oropentyl oxy, 3-chl oro-2-nethyl propoxy, 5-

br onohexyl oxy, 5,6-dich|orohekV40xy, 3- hydroxy-2 20

hl ' he | Lke; ,or _halo at ons such as
o A kB B o s e e
at omj en it r [ nt.s are present, these
substli]%ér}enqtlsﬁ%als Obllem:% eﬁ%’lg%{%' %?%8?% gFSHE.S E@éfﬁﬂge§ dfo 6

the caibai] Liled onatnsubet) tiked 1 20 hgterocyelie o

group include heterocyclic groups

3 suhskicheentrsorEX®| £ é&ﬁ%i@@lggoﬁﬁgéiﬁ?ggggg atom

i ncl ude 5- or 6-nmenbered saturated

het endcychiyelrgkQupg raigh asadiiryd , ie _
pyrrol yl, ZFpr??oﬁyl, oxazol yl | f@%%?%%£1y$¥kbkyr Propoxy,

t hi azbhybxyi setbi-aneloxly, itE @a20]3dyy PiLe -
furazanyl, pyranyl, pyridyl, pyrid5§§$, 3§€+%$%9F¥' n

pyr 8g¥ylopypenidybxypientioazy! 2 Mpdd il tWdxy, 1-
mor pholino 5 and the |ike. Exanples ofﬁ%he SbstTt uent

on kX@roxgeehesyel Behyroopyprorsty | i2)ERa 0ty dF $EHSboxy,

al kyl roups having 1 to 6 carbon atons, which may

hav%"ﬁyé%PXEb%ﬁ%%Yithehtdimekéeﬂed‘hwmﬁdﬁyﬁﬂﬂdkﬁi 5,5, 4~
1d:onsi ti of a hal ogen_atom and a hydroxyl group

sucw%%w%n%l%hyl »~prepykypansylyxy,see- but yl ,

A B8 W e DR PSRy ob Yoy o g rsiyl-3-

i: %ﬁ%ﬁ%ﬁél%{ﬁ%?éﬁé¥gggt’ trichloromethoxy,
chloromethoxy, bromomethoxy, fluoromethoxy,
iodomethoxy, diflucromethoxy, dibromomethoxy, 2-

15 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-

20 chloropropoxy and the like; or halogen.étoms 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

25 heterocyclic group incliude 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,




tri hydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl, 1
15 hydroxyi sopropyl, 2-nethyl-3-hydroxypropyl,
trifluoromethyl, trichloronethyl, chloromethyl,
bromonet hyl, fluoronethyl, iodomethyl, difluoronethyl,
di bromonet hyl, 2-chioroethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, 3-chlor opyl, 2,3 20

5. “ontoropent yealer o U R REBRYIer bpizo1 vl Fadotazolyr,
3y Bt BraRPbRIr Tk heoerPRL ) FisE L,
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3- Y Y APOXY » g 20 1ds i Ay HE QXY y
4- hydr oxybut oxy, %,f%%inethy€%2?%§%$%x§gtHg§?Fh§95ﬁiﬁyl

tri ydnoey pentexy, t&- Qe SR et ShOXYewh B .
hydr oxyhexyl oxy,  1- hydr oxyi sopr opoxy, ZWne?Rypég pave 1 to

hy dfoxyghrsopicousnty | fd Lortormet freony , the | §Rb@HOABLBOXYing of a
chl or onet hoxy, brononet hoxy, fl uoronethoxy,

i odOmatcieExy 2 tdinf |arat emetybogsy i draumnes hekya s 2methyl,
chl or oet hoxy, 2,2, 2-trifluoroethoxy, 2,2,2-

10r i efbyroetriyery L 3rctiudntpr opomahutd; B- dieht ebopydpoxy,

10 4,4,4-trichl orobutoxy, 4-fluorobutoxy, 5-

chl BFBEEAr y FoRE XY c MysHeQmasiyll prapwgrosyethyl, 1-

brpgggex%lgg§y 5,%%%gpg!orgbexyloxy, 3-hydrq]>:<y-2-r 1 a4

chi ¥opr6g. dnd FLRYP TSP Wal FgeiT dihwRrewrnranyl,
hydroxybutyl, 1,1-dimethyl~2-hydroxyethyl, 5,5, 4-
trihydroxypentyl, S5-hydroxypentyl, 6-hydroxyhexyl, 1-

15 hydroxyisopropyl, 2-methyl-3-hydroxypropyl,
trifluoromethyl, trichloromethyl, chloromethyl,
bromomethyl, fluoromethyl, iodomethyl, difluoromethyl,
dibromomethyl, 2-chloroethyl, 2,2,2-trifluorocethyl,
2,2,2-trichloroethyl, 3-chloropropyl, 2,3-

20 dichloropropyl, 4,4,4~trichlorobutyl, 4-fluorobutyl, 5-
chloropentyl, 3-chloro-2-methylpropyl, S5-bromohexyl,
5,6é-dichlorohexyl, 3-hydroxy-2-chlorcpropyl and the
like; linear or branched alkoxy groups having 1 to 6
carbon atoms, which may have 1 to 3 substituents

25 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-




fluorine atom brom ne atom chlorine atom and i odine
15 atom Wen two or nore substituents are present,
these substituents may be the sane or different.
Exanpl es of the substituted or unsubstituted aryl oxy
group include phenoxy groups which may have 1 to 3
substituents and napht hyl oxy ¥ oups whi ch nay have 20
1tpo § subst it uent es of the substituent of

) I
(TSP nl GBS ek cop ittt e srmonsecny
Vv , i Vv
e Caa N Sl I L LEN YLD AP o S
o O 0 B B OE O PPt B v
, - hyd thyl, 2-hyd thyl, 1-
P L O oV 508 5OM Oy = 4-
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23ahzotbéthb&@qeummpzi%ﬁﬁﬁfﬂdﬁHé%H%xy?’?'2,2-
di chl oropropyl’, 4,4, 4-trichlorobutyl’,” 4-f{ubrobutyl,

5- trhkbiopertyloxy3- GHMIG LIRS r opyt.q
5- br onohexyl , 5,6-dich|orohexygln%hp y3-dichloropropoxy,
103- Aydr bxyr2cbBloactprtepyl, and hhe-ckuddke, $4near or
branched al koxy groups having 1 to 6 carbon atons,
whFhorapenhye oxw o 33 chllpsi-fuewth yiget geded, f5om t he
roup consi sting of a hal ogen atom and a hydroxyl

g )
grotelRty hexifet Bofy dichAexphesydpony, 3-hydroxy—2-

chloropropoxy and the like; or halogen atoms such as
fluorine atom, bromine atom, chlorine atom and iodine

15 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

20 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,

25 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-




n- but oxy, sec-butoxy, tert-butoxy, n-pentyloxy, n 15

hexyl oxy, hydroxynet hoxy, 2-hydroxyethoxy, 1-

hydr oxyet hoxy, 3-hydroxypropoxy, 2, 3-di hydroxypropoxy,

4- hydr oxybut oxy, 1, 1-di net hyl - 2- hydr oxyet hoxy, 5,5, 4-

tri hydroxypentyl oxy, 5-hydroxypentyl oxy, 6

hydr oxyhexyl oxy, 1-hydroxyi sopropoxy, 2-nethyl-3- 20

hy drOXRF 0RO Yped £ 1 | USJLI%@I:B??%SPE%Chl@rhwmexyl, 1-

chl or omet hoxy,~ br anonet hoxy, t hoxy,
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chl or oet hoxy, 2, trifluoroethoxy,

tri chlideeihoxsnh Bt mﬁ@pl@ie@mathgﬁ- @ing Rl QRMRAOXY
25 4,4, 4-trichl orobut oxy, 4-fl uorobutoxy, 5-

chl trropentedioxy, Srehtaro2Zy et hybenepayy, ohfluoromethyl,
br onohexyl oxy, 5, 6-di chl or ohexyl oxy, 3-hydroxy- 2-

chl criaproopemataid theHlidese iy hal gen2atens 156 eas vl ,

18 fluorine atom brom ne atom chlorine atom and

i odién€ . Zattomchlvervebiny lor Irerlel sudystopyent ¢, are

present, these substituents may be the sane or

di f fécddorommpibstd tuted orchihsubistt y it ed~fluorobutyl, 5-
heterocyclic 5 group-substituted oxy group neans, for
exafPILET CPREteHocPeidhd agroubraeidar i poepil ox §-grompsexyl,
mhigh nag have 1 to 3 substituents. Exanples of the

het 8r 8§ O tGheEy s usThdR vkyClat etpPraByddandx jhe

bstituted. b 5- 6- menb d t ted
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and a hydroxyl group such as methoxy, ethoxy, Propoxy,

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

15 hexyloxy, hydroxymethoxy, 2-hydroxyethoxy, 1-
hydroxyethoxy, 3-hydroxypropoxy, 2,3-dihydroxypropoxy,
4~hydroxybutoxy, 1,l-dimethyl-2-~hydroxyethoxy, 5,5,4-
trihydroxypentyloxy, 5-hydroxypentyloxy, 6-
hydroxyhexyloxy, l-hydroxyisopropoxy, 2-methyl-3-

20 hydroxypropoxy,‘trifluoromethoxy, trichloromethoxy,
chloromethoxy, bromomethoxy, fluoromethoxy,
iodemethoxy, difluoromethoxy, dibromomethoxy, 2-
chloroethoxy, 2,2,2—trifluoroethoxy, 2,2,2-
trichloroethoxy, 3-chloropropoxy, 2,3—-dichloropropoxy,

25 4,4,4-trichlorobutoxy, 4-fluorobutoxy, 5-
chloropentyloxy, 3-chloro-2-methylpropoxy, 5-
bromohexyloxy, S,6-dichlorohexyloxy, 3-hydroxy-2-

chloropropoxy and the like; or halogen atoms such as



pyri dyl oxy, pyridazyloxy, pyrimdyloxy, pyrazyloxy, 15
pi peri dyl oxy, piperazyl oxy, pyrrolidinyl oxy,

nor phol i nooxy and the |ike. Exanples of the
substituent of the heterocyclic group include Iinear
or branched al kyl groups havi 1 to 6 carbon atons,
which may have 1 to 3 substituents selected fromthe

ar 0P 30 £08k ELRN0L0LnT 0ALOGRN AL9TANL, & Tdr O s e

group, suc as mét

oyt it 2: Hy i oAV BB P E R gy presenc, ehese
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chl oronet hyl, brononet hy f I uor onet hyl

19 hditfdruerametbydrodh bseperetybd 2x¢hbeEa8thYhi ch
2,2, 2- trifluoroé%hyﬁé 2,2,2-trich|orgePhyl? teh may

3- chhorofr apy |3 sy it wdhios OproPyhples of the heterocyclic
4,4,4-trichlorobutyl, 4- fluorobutyl, 5-chloropentyl,

3- caForp-Zubsttiil \preapydxy Sydel ambexye, oxy groups
5, 6-di chl or ohexyl, 3-hydroxy-2- chloropropyl and the
| i keubpitagartest i endhedmal kognberedpsatavangdloto 6
arbon atons, which may have 1 to 3 substituents
1@eﬁé’&?é&ﬂffﬁ&mdt K tRraiy corsigtdury ofush &al Hgemlakgm

and_a, hydroxyl group, such as nethoxy, 10 et hoxy,
prdﬁ%&?%yhpﬁ§Fo%%r§9%¥4ﬂﬁﬁnqzﬂTﬂyﬁrQﬁHb&&YrnovaOlleXYr

ot SRty Hacb a8y Shiniasayetontxy,
i:%@g?%%?ﬁ%??%&&?p%é%aé%lg%%&g%yQ%Lgégényloxy, pyranyloxy,
pyridyloxy, pyridazyloxy, pyrimidyloxy, pyrazyloxy,

15 piperidyloxy, piperazylexy, 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, 1l-hydroxyethyl, 3-hydroxypropyl, 2,3~
dihydroxypropyl, 4-hydroxybutyl, 1,1-dimethyl-2-

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

chloromethyl, bromomethyl, fluoromethyl, iodomethyl,




hydr oxyet hoxy, 5,5, 4-tri hydroxypentyl oxy, 5 15

hydr oxypent yl oxy, 6-hydroxyhexyl oxy, 1-

hydr oxyi sopr opoxy, 2-met hyl -3-hydr oxypr opoxy,
trifluoromethoxy, trichloronmethoxy, chloronethoxy,
bromonet hoxy, fl uoronethoxy, igdonethoxy,

di fl uor onet hoxy, di brononet hoxy, 2-chl oroethoxy, 2,2,2

20 tdifluererkhoxy,, %li%r%rﬁdrﬁéiﬂﬂ,oeibgﬁ%orgéthyl, 2,2,2-
chl or opr opoxy, 2, 3-dichl oropropoxy, 4,4,4-

tri chtDf Dhgkexy hyd, f lyar,abut:onsh 1 Sr&dd 105 PPERL ¥ 0¥ Y op Bz
chloro-2-nethylpygpoxy, 5-bron0hexy|o£§% 2,6- ¢ Op?Opyl,

di cha o3 -edeabill X r3phMdr axyr, - 1AORS 0R9XYy BNdg L he 25
l'i ke; or hal ogen atons such as fluorine atom brom ne

at onflwhtcbinelat Gmcaned iopdins 1at @ncﬁmlﬂ\ﬂn@fh%ﬂ.’)ﬁopyl,
substituents are present, these substituents may be

the SSanenehedyff ebelt-di2h ] doxanplyas &f-Hiherdcy-or-

6- menbered heterocyclic group formed by R1 and R2

t aker togephepy i ehdanheadjikeentl imidarogen mtativéd ha foxy

W t hout other intervening heteroatons include

pyr rIquR hyravengi pekirdionya rbenperttanisny lwh indr pieo} imeore 1 to
and _t hi gnor phol i no groups. The heterocyclic group nay '
be sSustRtteeenys1sedsciedufsort fant grseirectatfstomg of a
t he gr.oup consisting of a hydroxyl group, the

abo PELRERT Heel sEBSt Rt HYEAOsY L GReuBSt StiRbed 3 awdimoxy,

13l K % qr.oup, t he above-nentioned 10 substituted or
Uns THEE U F FEY gr BUBUEPKY - aB6FEL WreRdi oft@d t ~Putoxy, n-

SUDSERUS oL ISR YL e AU BONP: 2 W0Rccnyeciiony,

hetquwygygé§égﬂg§&gng_ﬁpgrgggggbggggt05§§_substituted
dihydroxypropoxy, 4-hydroxybutoxy, 1,1-dimethyl-2-
hydroxyethoxy, 5,5,4-trihydroxypentyloxy, 5-

15 hydroxypentyloxy, 6-hydroxyhexyloxy, 1-
hydroxyisopropoxy, 2~methyl-3-hydroxypropoxy,
trifluoromethoxy, trichlorométhoxy, chloromethoxy,
bromomethoxy, fluoromethoxy, iodomethoxy,
difluoromethoxy, dibromomethoxy, Z-chloroethoxy, 2,2,2-

20 trifluorocethoxy, 2,2,2~trichlorcethoxy, 3-
chloropropoxy, 2,3-dichloropropoxy, 4,4,4-
trichlorobutoxy, 4-fluorobutoxy, 5-chloropentyloxy, 3-
chloro-2-methylpropoxy, S5-bromohexyloxy, 5,6-
dichlorohexyloxy, 3-hydroxy-2-chloropropoxy and the

253 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.



or unsubstituted heterocyclic group-substituted oxy 15
group. When two or nore substituents are present,
these substituents nay be the sanme or different. The
met hod of produci ng an am nophenol conpound of the
formula (1) of the present invention is described

bel ow. 20 The am nophenol conpéund of the formula (1)

according to t %ﬁ?¥%¥“ofr@ﬁ@tégnﬁ%s§B%$g§§§ggg%§§erocyclic

all owi ng a cyclo anedi one conpou e

h it h '
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(3) are conducfed in an appropriate ven n The
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with or without a basic conpound. "Ex
sol wentud®. bernsedetBebege] ikalpganated, A8 PN ed by 1

such as di chl or onet hane, chl orof or m and car bon

t et rach onilset it oset sabedbeled ryveh 3% PN Bonsisting of
et hanol and i sopropanol, ketones such as acetone and

met Ry hysttaHy keyomep , ether sbevehmast idiretchWdidertuted or
di oxane, tetrahydrofuran, ethylene glycol nononethyl
et hENsakg tdttiehel e gT o 1 By heuiplipet héw, sraveratdretioned
1Eydro arhons such as benzene, toluene and 10 xyl ene, )
st 8MSsiadted @nhynadeshibubnd Aeyhygroapet dihe, above
A T T
hexafet BKLRAOSRIAY Sndd ' AW e 808.3 Lxgd Sokvsm, o
heterocyclic group and the above-mentioned substituted
or unsubstituted heterocyclic group-substituted oxy

15 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.

20 The aminophenocl 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.

25 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 solwvent in the presence or absence of a




t hese. 15 Exanpl es of the dehydrogenating agent
include netal catalysts such as palladium platinum
iridium rhodi um manganese, ruthenium and nickel .
The netal catalyst may be one in which the
above-nentioned netal is heldsy an inert carrier
such as activated carbon, 20 alum na, bariumsulfate

anddealyei éﬁHﬂKH@“é@eﬁ@ Wﬂthp6E|@@kﬂgh%a%p%%siguéompound
dehydrogenatlng agent is used alone or in a

of two or norekinises The enBuBb19bntheo be used include
dehydrogenating agent is 25 usually at |east 1% by
melghﬁogﬂhgﬁgkﬁmyﬁﬁﬂﬁnﬁbdnéOsuQQOQEleﬁﬁE%&bn@%%%%eon
an amount of the ami ne conpound of the formula (3).
As théobagicent ambund;ben W eler yahl et ydef 22wekN@WRohol s
organi ¢ bases and i norgani c bases can be used.
Exanptbsasf metigaorcganict trasel i acdl utleoprbphyll, &BtBEes such
trinmethyl am ne, pyridine, dinethylaniline, N
et hy$ dR £esopeopyldamatdly digmBthy | ket oonpyr étdhees Bubh as
neth | nor phol i ne, 1, 5-di azabi cycl o[ 4. 3. 0] nonene-5

EtﬁygeﬁhﬁfabﬂepﬂﬂﬂQSzi&ﬂlﬁh&@e&éuﬁanDBUrhYIeAe glycol
dlazablc clo[2.2.2]octane (DABCO and 1,8 bis (dine
thy?%fﬁ?%;hﬁépﬁitﬁ&lreﬁ@d B e oIlydel | dbrgahyd ehser,
i ncl ude garbonat such as sodi um car bonat e,

c

potaa]%%rf‘%mc YBoR5EE! O%lstﬂ’ﬁfbaﬂ'%&?%ﬂ%en%odtﬂwene and

t b t
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'““Hé@%é%é,Cgkgkgﬂhtrlle, pyridine, 2,4, 6-collidine,

dimethylsulfoxide, dimethylformamide,

hexamethylphosphoric triamide and a mixed sclvent of

these.

15 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,

20 alumina, barium sulfate and calcium carbonate, as in

25

ralladium-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




hydr oxi de and cesi um hydr oxi de; phosphates such as 15
tripotas sium phosphate, dipotassium hydrogen

phosphate, trisodi um phosphate and di sodi um hydr ogen
phosphate;. potassium hydride, sodi um hydri de,

pot assi um sodi um and sodiunwfgides. The basic

conpound is used alone or in a&<20 mxture of two or

mor @ righAds, : of ., he _bhasi c conpound is

usual 'y OF%i?ﬁlgnﬁgﬁé? %nggﬁ%ﬁ%?Qi?J$%F§$nﬁ?% Baseged-
on 1 nole of ghe apipe,go u f .the forml .
The anount of the %yc?oﬁexgﬁgd?%ﬁ%ngéhggﬁﬂ% lﬁéyéégt?ﬁﬂethyl
formmbiae( 2) Aisnsd] | ¥m QY . to _abay | &, .
preferably equi nol ar 1o abe?ngggﬁg'bgggﬁﬁgﬁig%i%ﬂ%?’ N-
of &bryanine Dot NELHGE AV Ak Bop HitRACH] 0N

favorably proceeds usually at 23 “about

§ enpetaylme righ Ao, 16508, qpsehsl abky 3ty . Aakoy n
tenperature to about 100C. The reagfigﬁ iéﬁqggﬁg%ﬁi f

compbe¥ ed 1 p Sakidutzab 1@y dEo Mo 0] Theekeaet i7on ia#) ,be , 4-
conducted in the presence 5 or absence of a

de Ytz otfeiayicdg [Rgent2 ] ditttaridie( DRRCD) OBndPNgGeeds even

by an open sKsten1(mﬁth air being contacted) or by
bubbt§ (e Fhyl amiygemaph el ssyst em  The

cycl ohexanedi one conpound represented by the fornula
(2) which is hZeardesacst d&fta nnomganial base 1fcaude

]ifeadil avai | abl e, known compound. Sone of the am ne
co

&?Qﬁstﬁéchoﬁﬁuﬁéd%H% GHECIRA e, chapaaatismand

ca b%npr duced, for exanple, by the nethod of the
f ol ad'WI ﬁl& ‘aci:?aﬁum carbonate, "sodium hydrogen carbonate

and potassium hydrogen carbonate; metal hydroxides such
as sodium hydroxide, potassium hydroxide, calcium

hydroxide and cesium hydroxide; phosphates such as

15 tripotassium phosphate, dipotassium hydrogen phosphate,

20

25

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 Fformula (3).

The reaction favorably pro'ceeds usually at



scheme-3. 15 Reaction schene-3 Rla ON R2a Rib R b
R30H (5) RAN\ 2b HN~ (4) R R2b (6) (3a) In the
formulas, R3 is a substituted or unsubstituted aryl
group; R a and Rea, taken together with the adjacent
nitrogen atom forma 5- or 6,gembered heterocycle
wWth or without other intervening heteroatons (in
whiatiouther &6 hebppeenehe s & 5ulstit ui gg° é%( @!Lelf%%%.bly at
one group X, and may be further substituted by 1 to
subdtdttuenisn sehpetraduf-eomd hesAIOUPYCOASI Sﬁ‘hﬁgr@fac%lon is
hydr oxyl group, a substituted or unsubstituted | ower
al kyenegradlipy @oRBlesbbstint ubeditor: unsubst hbyted aryl
group, a substituted or unsubstituted aryl oxy group,
a substitutedlbe reastbshi tanetbehei@idayectdicigr eHp pREsence
a substituted or wunsubstituted heterocyclic
Sgr &dpadssstda ubBdaodghBdgpgepkt iRid amehiR2bbut akka reaction
together with the adjacent nitrogen atom forma 5-
or PEORERISE e et ey ogcPpen Blys tem wiwiidutadt Heeing
|nterven|ng het er oat ons iln which the heterocycle is
subStagi-ed by ity daghb h@ggﬁé@p CIORE;yg@mdimeyhdesystem.
further substituted by 1 to substituents 10 sel ected
fromthe gr o@%o@ﬁé%@%ﬁaaffdéowd@a}nogr Lﬁﬁpr%sented by
sugﬁtl%utedlor I%itltuted | ower al kyl group

&Y @r ¢ Ut BdUSPH a&r(%pgtaé%trﬁm%%ﬁl is

10 =2 readily available, known compound.
Some of the amine compounds of the formula
(3} are nowvel compounds and can be produced, for

example, by the method of the following Reaction

scheme-3.

15 Reaction scheme-3

Rla
R4N\ .
2a 1 1b
3 5) R . R R
R°OH (5) > g, —— HN<
@ ~ R2b R2b
(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
20 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



or unsubstituted aryl oxy group, a substituted or
unsubstituted heterocyclic group and a substituted or
15 unsubstituted heterocyclic group-substituted oxy
group); R4 is a protecting group of an am no group;
and X is a | ower alkylsulfon%joxy group, a
phenyl sul f onyl oxy group of whi<ch t he phenyl ring may

be o i . hal .
L e e T T L

grogp ASL¥EE 13 JrRWe s @A) KOX Cg;-tjﬁgy' ggﬁp%iteiﬁted or

aryl oxycar bonyl group and a Substi ower

a'kﬁhsgbgﬂ@tu%é@”ﬁ%%%fgc§éﬁﬁ&0@@53@2% gygaly %@%%tuted or

group 25 include linear or branche oxycar bony

gr oupsubaviagted h@ﬂ%ﬁﬁﬁﬁ&!&@l?ﬁ@upsgﬁﬁs%§tuted oxy
met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl,

butexyepy boRY ,ardeR*>, bybeeyCadd@Par with the adjacent
pent yl oxycar bonyl and hexyl oxycarbonyl 25 groups.

Exanpt esgef &hemar foaxy cardborod @FdebéReHUHBterocycle with
phenoxycar bonyl groups which may have 1 to 3

sub®t i Yiudntst anthanphntner veniosr bostyd resbops WhhChhARh the
5 have 1 to 3 substituents. Exanples of the
sufstteirgfclefis heulhsyl tarteup iindwdeedsneaneogroup —OR3,
branched al kyl groups having 1 to 6 carbon atons,

whid? MY Ha efultherzsyppsiituran $rel ctv el Svbatikeaents

l(}g: %%eccg%g%sggg t?t];.'ny?9rgggg%sitsg}%ﬁqfa$>ég;§;%/;yl group,
o A S e RSt Y s oxou, =
3'@%%%%@%%£éﬁ“@r éh§ﬁ8£9¥9& é&p%%%w’gf%up, a substituted

or unsubstituted aryloxy group, a substituted or
unsubstituted heterocyclic group and a substituted or

15 unsubstituted heterocyclic group-substituted oxXy

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.

20 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
25 include linear or branched alkoxycarbonyl groups having

1l to 6 carbon atoms, such as methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, tert-

butoxycarbonyl, pentyloxycarbonyl and hexyloxycarbonyl
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hydr oxybutyl, 1, 1-di nethyl-2-hydroxyethyl, 5,5, 4-
trihydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl, 1
15 hydroxyi sopropyl, 2-nethyl-3-hydroxypropyl,"
trifluoronmethyl, trichloronethyl, chloronethyl,

br omonet hyl, fl uoronet hyl, iodggethyl, di f |1 uor onet hyl ,
di brononet hyl, 2-chloroet hyl, "2,2,2-trifluoroethyl,
2, 2,2roupshl oroet hyl , 3-chl oropropyl, 2,3 20

di chl oropropyl, 4,4,4-tri chlorobutyl, 4-fluorobutyl,

5- chl or opent yExampTet o6 9- hengihy )
5- br omohexyl , 5,6-dichIorohexyI]J,VlCpéE}Q(Pé&bonyl group include

3. hﬁ?@@xﬁeahbmppr@m&pﬁ%ﬁ% rﬂé&k%a&%n?a{ 0%
branched al koxy groups having 1 to carbon at ons,
whi iR theamt 9 drod haptbsity T BeRlcs 122,56l e&f&s’%é W ch ma
t he group consisting pf a hal ogen atom™ and a ydroxyﬁ Y
gr ol Vesuc it as3 metthixytueattroxy, ERBOROES oftHE Q¥ostityent
sec-gyt xy, tert -butoxy, n-pentyloxy, n- hexyl oxy,
hy dPoxymét [FeR, srompdrioxetcteoxyina2 o th MRt Q1
3- hydr oxypropoxy, 2, 3-dihydroxypropoxy, -
1. hgan?beWig 1, pdiGEg;m@Q-hdesxy@hg@hYma@ hatre 1 to
triRydroxypentyl oxy, 5-hydroxypentyl oxy, 6-
hydro%}%gk}ﬁ&g&tsl_s'%ap@@gi Sopropolky, gRomet byhs3sTing of a
hy dg, 9% ¥ p trifluoromethoxy, trichloromnethoxy,
chIoronggﬂo§§¥mb?8ﬁnﬁegﬁek9¥lﬂ}ubf@W@th@M?h as methyl,
1 0doREL NOX |,f1 uor onet hoxy, di bronpnet hoxy, 2-
chloro%tho §?8¥§2,§-$$$¥E00 &MY 2, bept-butyl, n-
trisdhoyoet Roxy.,, 3- ch ro ., 2,3-di chl or opr opoxy,
10 4, 4, 4-tri chl of obut g%?ggpgﬁﬁgpubufgyyqrgxyeghyf, -
chitnrapenpatony, 3- oo BRLAY| By apox; cg;@ x
br omohexyl oxy, 5, 6-%}%%%%%? | dx%’%-% FRTopYL, 4~
hydroxybutyl, 1, 1—dimethyl-—2—hydroxyethyl, 5,5,4-
trihydroxypentyl, S-hydroxypentyl, 6-hydroxyhexyl, 1-
15 hydroxyisopropyl, Z—methyl-—B—hydxoxypropyl,
trifluoromethyl, trichloromethyl, chloromethyl,
bromomethyl, fluoromethyl, iodomethyl, difluoromethyl
dibromomethyl, 2-chloroethyl, 2,2, 2-trifluoroethyl
2,2, 2-trichloroethyl, 3-chloropropyl, 2,3-
20 dichloropropyl, 4,4,4—trichlorobutyl, 4-fluorobutyl, 5-
chloropentyl, 3—chloro—2—methylpropyl, S>-bromohexyl,
3, 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
25 selected from the group consisting of a halogen atom

and a hydroxyl group, such as methoxy, ethoxy, propoxy
r r
n-butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, n-

hexyloxy, hydroxymethoxy, 2-hydroxyethoxy, 1-




chl oropropoxy and the |ike; or hal ogen atons such as
fluorine atom brom ne atom chlorine atom and i odine
15 atom Wen two or nore substituents are present,
these substituents may be the sane or different.
Exanpl es of the aryl-substitq% d | ower al kyl group

i ncl ude phenyl -substituted |isear or branched al kyl

wh h
O Lt T VA el e %u?“ga hy ik opoxy,
bfaﬁﬁh9918k§¥ht% oupPs Ea&'stF#gl élﬁ Eggﬁﬁw 5,5, 4-

fo 3 ent’s,

Eheﬁggﬁﬁ%ﬁ% hgﬁgﬁgéh?wwé %ﬁ%‘i‘?‘%ﬁ l' fBY 161" s
d
e e e

2 h
£ (irctothivlay sy st binscromocrosy.

5- (ahDaphubyhdpent proméméihdLy, nanidvdodexyky, 1,
1-di net hyl -2- (a-naphthyl) et%y and 2-

met hydeBe { fonaphtibyl hor opythoranplies Shohd€hoxy, 2-
substituent of the aryl group include |linear or

br avichedoat kyty gr dups2 hiawi Aigudrbde theear bah, at pAs,

which 5 may have 1 to 3 substituents selected fromthe

gr oipickbrsretiary of 3 acihbd ngproRbEW, ardl Irdiych baybpropoxy,

oup, such as nethyl, ethyl, propyl, n-butyl,
-“ge 4t {rtriehiorahuiexy n- ﬁeﬁlwrogurt@w 5-
grg hyd t hyl ,
hyd net %I O2}{32'hydro J\éq’et h_yl_ 1- y&;q%éypeox% e
dr oxybut et_hyl ,
e

6- %M&@Hled%%xy ]ar{ydcrhoé(yl:ﬁgé)rocpgl ha%ogen atoms such as

fluorine atom, bromine atom, chlorine atom and iodine
15 atom. When twc 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

20 1 to 3 substituents and naphthyl-substituted linear or
branched alkyl groups having 1 to 6 carbon atoms, which
may have 1 teo 3 substituents, such as benzyl, 2-
phenylethyl, l-phenylethyl, 3~phenylpropyl, 4-
phenylbutyl, 5-phenylpentyl, 6-phenylhexyl, 1,1-

25 dimethyl-2-phenylethyl, 2-methyl-3-phenylpropyl, o-
naphthylmethyl, B-naphthylmethyl, 2-(e-naphthyl)ethyl,
1-(B-naphthyl)ethyl, 3~(a-naphthyl)propyl, 4-(B-

naphtyl)butyl, S-(a-naphthyl)pentyl, 6-(p-




hydr oxypropyl, trifluoromethyl, trichloronethyl,

chl oronet hyl, brononethyl, fluoronethyl, iodonethyl,
15 di fl uoronet hyl, dibrononethyl, 2-chl oroethyl,
2,2,2- trifluoroethyl, 2,2,2-trifhloroethyl,

3-chl oropropyl , 2,3-dich|or%&ropyl,

4,4, 4-trichlorobutyl, 4- fludrobutyl, 5-chloropentyl,

S B PLO N ins PrOISRORE Hapnchy) eyl and 2-
i lﬁ%tﬂ)}ln%al(@i%%%%%ﬁffy L OHPS RAWMGE Het O 6

car bon "at ons, ave 1 to 3 substituents

selead fyam the HOoup-soNgtstipngniude halngen atom
and a hydroxyl group, such as nethoxy, ethoxy,

Pr eR@AEhd RULIOXY g SQEp HUL X Yngt Br Eo DOt @8kbdh 28toms, which
pent yl oxy, n-hexyl oxy, hydroxynet hoxy,

2- edr et Noxye 3 Isulysh Dyt hoXye 1 Sc by dlr o aoXYgroup
2, 3- di hydroxypropoxy, 4-hydroxybutoxy,

1, odisirithyg 2o F hy diaody@s i oxyom S5a:9d 4a t I edroxly petdydh, such
oxy, 5 28 hydroxypentyl oxy, 6-hydroxyhexyl oxy, 1-

hy drsoxnei tdgdr, o poiyy 1 2-pretiyl - 3= Hydtpky ps epedontyl, tert-
trifluoromethoxy, trichioromethoxy, chloronethoxy,
br Gwdivet.haxyertl wor ooy, hydorermekipyls 2-
di fl uor onmet hoxy, dibronnnethoxz, 2- chl or oet hoxy,
2, hyalrasyietiueroek Hdr oy oty f | IHh vl et ®aPet, 2,3~
chl qropr opoxy, 2, 3-dichl oropropoxy, 4,4, 4-
10 1 (VG SMREARY W 14 UDFSRARYEY B chi br B8iyioky’~ 3
chl or 0- 2- hyl pr Xy,. 5-.bronmohexyl oxy, %,%gﬂ} .
i BRGH B Tehey . Bty AR L CHTRRN Doy P PRty L,
i ke; . hal,o at.or ch fluori ne,a r oy ne
at lé?nhyc 11961 ihr?g‘eyarht'orrl? a%n%& %Ll%x %agéo%¥%%¥iw%an&i%\?& yL(;Lr()J‘rTr]t)re
hydroxypropyl, trifluoromethyl, trichloromethyl,
chloromethyl, bromomethyl, fluoromethyl, iodomethyl,
15 difludromethyl, dibromomethyl, 2-chlorecethyl, 2,2,2-
triflucroethyl, 2,2,2-trichloxroethyl, 3-chloropropyl,
2,3~dichloropropyl, 4,4,4-trichlorocbutyl, 4-
fluorobutyl, S5-chloropentyl, 3-chloro-2-methylpropyl,
S5-bromohexyl, 5,6-dichlorohexyl, 3-~hydroxy-2-
20 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-
25 pentyloxy, n-hexyloxy, hydroxymethoxy, 2-hydroxyethoxy,
l-hydroxyethoxy, 3-hydroxypropoxy, 2, 3-
dihydroxypropoxy, 4-hydroxybutoxy, 1, 1-dimethyl-2-

hydroxyethoxy, 5,5,4-trihydroxypentyloxy, 5-




substituents are present, these substituents may be
the sanme or different. 15 The | ower al kyl sul fonyl oxy
group is constituted by an al kyl group having 1 to 6
carbon atons and a sul fonyl oxy group, and exanpl es
thereof include nethanesul fonyl oxy group,

et hanesul f onyl oxy group, pr nesul f onyl oxy group,

and RaancoaF S ety S BB B SRR o e O
I e i e N L

bengenesub i onyt A¥Y 9 ewéﬁggifgﬁfﬁ%ﬁu@ﬁh%ﬁéw%gd 5

by 1 to 3 Iinear of branc avi ng

6 OfFBAmEt 9Ry, SEEGoﬁémgﬁﬂéﬁgeS#bﬁgﬂ%‘t@?& ,group,
fo H&

o-t ol uenesul f onyl oxy group, uenesul fonyl oxy

iﬂ(ﬂﬂﬁlﬁbﬁ@méﬁﬂ§§ylf@ﬂMf@%&mQEHHRy,222%hloroethoxy, 2,2,2-

et hyl benzenesul f onyl oxy group, 3-
et hyt hehrenesthdopy| DXy, B-0¥PchBoroethoxy, 3—
et hyl benzenesul f onyl oxy group, 2-

pr opyl dosyzenssy f ahy3 -exyclgl ouPprdpbxy, 4,4, 4—

propyl benzenesul f onyl oxy group, 4-

pr Pyl Helrrzenssit £ ony4 ofkugrdoupt oy 3- 5-chloropentyloxy, 3-

di net_hyl benzenesul f onyl oxy group, 2, 4-

di A ST ARSI H ety Triocpnanex21dx6, S5, 6-

tri hyl benzenesul f onyl oxy group. 10 The reaction of
l&iﬂ;?&m&wlf«t% forfEe x Y243 - alnborpprepapoumhcbithe

the .formula (5) are generally <carried out in an
ap&ﬁ&ﬁfi&Fﬁq er & SY£h s fluorine atom, bromine

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

same or different.

15 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, butanesulfonyloxy

20 group, pentanesulfonyloxy group and hexanesulfonyloxy

25

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-teluenesulfonyloxy

group, p-toluenesulfonyloxy group, 2-



presence of a phase-transfer catalyst with or w thout
a basic conpound. 15 Exanples of the inert solvent to
be used include water, aromatic hydrocarbons such as
benzene, toluene and xyl ene; ethers such as

di ethyl ether, tetrahydrofurag, dioxane, nonoglyme and
di gl yne; hal ogenat ed hydrocarbons such as

di@hhgﬂ@@%ﬁgﬁg%upygdyﬂﬁﬁpEﬁ%h%@n%w chl or of orm and

carbon tetrachloride; |ower alcohols such as

nmethaR0be relhanell fonsaRk9PRBup, Ut anol, tert-butano
and et hyl enegl ycol ; esters suc as ethyl acetated and
nethitly 1seetzahes K Ebanesxyughoap, acetone and net hyl

et hyl ketone; pyridines such as 25 pyridi ne and

2, prbpyildenesnacaldonylbke, gasguges 3such as

N, N- di net hyl f or mam de, N, N-di net hyl acet oam de and N

Smephybyppenaeingsné fodiydekhy bsolboxidde,

hexanet hyl phosphoric triam de and a m xed sol vent of
30preh¥sbenErarphéfonyloky phasp,t Radsf er catal yst

i ncl ude quat ernary ammoni um salts, phosphoniumsalts
andipoEhdilhroresabus foByErarpbesupt £hé-quat er nary
ammpni um salt include quaternary amoni um salts
sUbsT Rty dBepyeres Yt HOpY SeKEcE aLPr anrt Re 4gfoup

consi st | f a linear or_branched al kyl group having
1 ?Eﬂﬁ%kgg}gﬁﬁzﬁF%ﬁﬁ,fﬁnybﬂ§ﬁyg¥§HBstituted l'i ner or

branched al k roup, havin 01 to 6 carhon_atans
Oand a phenyl¥é?gﬁﬁéggb3ﬂ %g ?é?rﬁﬁﬂ??Pnanﬁ%nF@ﬁ formula
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carried out in an appropriate inert solvent in the
présence of a phase-transfer catalyst with or without a

| basic compound.

Examples of the inert solvent to be used
include water, arcmatic 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



amoni um i odi de, tetrabutyl anmoni um hydroxi de,
tetrabutyl ammoni um bisulfite, tributyl nmethyl amoni um
15 chloride, tributyl benzyl anmoni um chl ori de,
tetrapentyl ammonium chloride, tetrapentyl anmonium
brom de, tetrahexyl anmoni um_chl ori de,

benzyl di et hyl oct yl annonlum%@hlorlde met hyl tri hexyl
amaitiaga chl ori de, benzyl di met hyl oct adecanyl anmoni um
chloride, 20 nethyltridecanyl ammoni um chl ori de,

benzyl tri prop n RN le, enz [triethyl
armoni um chl oﬁxdae pheﬁ%??e@#?d anmont ’ﬁ?c‘ﬁ‘?%‘?ibjét

t et naetly @mgmﬁwg t.etra th ammoni u
chlori de. EBExaan es o F@dﬂﬁé@%&ﬁﬁ '%l R 1 %%eqs

phosphkio piyumdsalityg sehsls tuted by a Ilnear or branched
al kyl group having 1 to 18 carbon atons or a

Substituted amxaapyeeup.f &%@h tlegtyAhHt :
phosphoni um chloride and 31 a8 ’ QHmonlum salt

tetiaﬁﬂgéﬁrqs@ﬂBMthylamm@&hmhpganqga@ﬂﬂégi
phosphoni um chl ori de. Exanpl es of the pyr |n|un1séft

i ncPtiger pyledtaiiufireal thesybsupt ubadikyidd iorear 1or
br nched 5 alkyl group having 1 to 18 carggn atonms, oo °F

%%Cﬁeﬂo@ééﬁhygr®yp|Uanmug1mhtorudeca}ban atoms, a
pha transfer cat al is used alone or in a mxture
of RS%“ ~ o R ki %@enn@nnbr@mmbd phage- trangf eaving
1 Fatal ste s 10 usually 0.1 to 1 nole, preferably 0.1
to DI %EﬁﬁxF Ji° 127D @ PRernk goappunduch) asAs

th vari ety of
%é%%ﬂﬁhéyﬁﬂ’ onlum cﬁhorfﬁe, tetrabutyl ammonium

bromide, tetrabutyl ammonium fluoride, tetrabutyl
ammonium iodide, tetrabutyl ammonium hydroxide,
tetrabutyl ammonium bisulfite, tributylmethyl ammonium

15 chloride, tributylbenzyl ammonium chloride, tetrapentyl
ammonium chloride, tetrapentyl ammonium bromide,
tetrahexyl ammonium chloride, benzyldimethyloctyl
ammonium chloride, methyltrihexyl ammonium chloride,
benzyldimethyloctadecanyl ammonium chloride,

20 methyltridecanyl ammonium chloride, benzyltripropyl
ammonium .chloride, benzyltriethyl ammonium chloride,
phenyltriethyl ammonium chleride, tetraethyl ammonium
chloride and tetramethyl ammonium chloride.

Examples of the phosphonium salt include
25 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




known organi ¢ bases and i norgani c bases can be used.
Exanpl es of the organic base include netal 15
al cohol ates such as sodi um net hyl ate, sodi um et hyl ate
and sodi um n- but oxi de, pyridine, imdazole, N
et hyl di i sopropyl am ne, di net hyl.am nopyridine, triethyl
amne, trinethyl am ne, dinethylaniline, N
met hdtrergaholdmies ( dinkrd Bzahi . 0] nonene-5 20
(DBN), 1, Bry(:j)(! azah, cycl o[% 4. %ﬁ%@%@@‘-’%%@tﬁ‘?“%éﬁlm)
di ardlspyhelndfud. 2h2lagiqeane (DABCO) and 1, 8-
bi s(di met hyl am no) napht hal ene. Exanpl es of the
i nor gani ¢ base&xizagllede o fcaniRo 3 |

St s o L

carbonat e, potassium 25 carbonate,

car%ﬁat:ieplpmt asditsmshperagen cAOnRALe ANd. CESIUM . 1 g
carbonat e; hydroxi des such as sodi um hydroxi de
6otééékénghydpo&adengcéstunuBhygﬁgkhg%ﬁgmgsxgdaﬂﬂ?s 1
hydr oxi de; hydrides such as 32 sodium hydride an

pot @24PEAN My dpydediphosphhtiesisiech as tri potassi um
phosphat e, di potassi um hydrogen phosphate, trisodi um
phosphat e and'@fspl#sent hgdsbgencaphayphate; uald alone or
al kali_netal s such as pot=assium and 5 sodium The

i not'yahi B PALES aPS ot ¥ hcPTdesreolinds - am des. The basic
conpound is ed alone or in a mxture of two or nore

ki nds. The amh%ta%?U%eO%a%h% ebapeuhdansfasuabkylyi® is

1@t | t iyl ar,, preferably equinolar_- to 5 nole
EAT R ok

base nol e of 90’0'1%]5%
compoungdix) ds5 %uac!olnﬁo%nd {4).

}¥ Ghe BeDORE wblehbased

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

Examples of the organic base include metal

15 alcoholates such as sodium methylate, sodium ethylate

20

25

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




| east equinolar, preferably equinolar to 3 nole based
on 1 nole of the conpound (4). 15 The reaction of the
compound (>f the formula (4) and the conpound of the
formula (5) favorably proceeds usually at about OC to
about 2 00C, preferably at about OC to about 150C.
The reaction is generally céfpleted in about 5

m BYHe st é’%?‘ urs., 20 .The reaction of obtaining a
conpound ? a lk&%r oa?ilwdap@grﬁfb?hlﬂ“ ()5 idesorinetsgthatreans uch

appEe opri sk e wi,.t hout, a solvent in the

pr esenceﬁo?agﬁgg}éﬁ ghogﬁjhgtﬁasid&p@&ﬁﬁoﬁm IEydmsicen of

t hehsobnent  t @ heqgysed ingl ud 25 water, |ower

al coh?ljs suchgéggﬁg'fdagln :h,osgg’ﬁ'gﬁola,“d icdSpdbanohysirdgen

t grliodpliane} , aket QNgs] $U acetpone and net hyl
et hyl ketone,aet hersééacﬁgggié’l Pefty P&t Rei=asgibrapad

S5 t etadshyr ofm@ninggggﬂiangaggd ﬁ_lsgl grre 33 aliphatic
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aci ds such as acetic acid and forni nGLRESS egpeigm
s@ghdes .net hyl acetate and ethyl acetate, hal ogenated
hydr ocar bons such as chl orof orm di chl or onet hane,

di chl or oet hdlfe: dnhs icardgipSudpt{achl 9 | am des, such
as . N, N-di net hyl f or mani de, N, N-di net‘ﬁ%l%%éjtnoean?ﬁel%nﬁ

NUAEERYE By rtold donenorediimidy) sul f oxi de,
hexanet hyl phosphoric triam de and a m xed sol vent of

these. Exanpheés agfountte cetitthe melside dBRNhdaGIAS, o 10 1
sgé:h as E‘Iydr ochloric acid, sulfuric acid and Y
hydr 0578 E9RdPaladnd Poedamab Lacieds 15160k ras thOETE, 1 o
qgégedaggticma(ii d, trifluoroacetic acid and sulfonic

ole of the compound (4).

The amount of the compound (5) is usually at

least equimolar, bPreferably 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

1S generally completed in about 5 minute s to 10 hours
The reaction of obtaining a cempound (3a)
from a compound (6) is conducted in an appropriate

solvent or without a solvent in the presence of an acid

6r a basic compound.

Examples of the solvent to be wused include

water, lower alcohols such as methanol, ethanol,

isopropancl and tert-butanol, ketones su<h as acetone

and methyl ethyl ketone, ethers.such as diethylether
r

dioxane, tetrahydrofuran, monoglyme and diglyme
4




acids such as p-toluenesul fonic acid. Exanples of the
basi ¢ conmpound i ncl ude carbonates such as sodi um 15

car bonat e, potassium carbonate, cesium carbonate,
sodi um hydr ogen car bonate and pot assi um hydrogen
carbonat e and net al hydroxid%§ such as sodi um
hydr oxi de, potassi um hydr oxi d&€, cal ci um hydroxi de,
cesiiumaydroxdeyand, i 1 undygeoxi de af9 FenamouRts,
of the acid and the basic conpound are usually at

| eastreksmlisn HLhesably dod0at 402401 Senbasgdaoned
nol e of the conpound (6). The reaction favora%ly

pr oeeedenasier] [Hydtocaiils Madl® Dokt 1 20060 1,
preferably at about 0C to 25 about 150C, and iIs

gedecallby cermpleteed diidhotde thdandr 4nt s #1930 hours.
Wien R4 is an aryl-substituted | ower al kyl group, the

Scofpbundh(da) dean aalisie shes ottt ai nadl, 1yd et K TESHASM AE,

conpound (6). The reduction reaction can be conduct ed,
f oN. Nedampltdy Loy edaaiyte @ty dr-ogeriati qyitolhéone,
presence of a catalyst in an appropriate solvent.

Ex@iisrEbyép uilifexg dsol nemamed hyd piseplowiaider it isde and a

acetic acid, alcohols such as nethanol, ethanol and

i SHpEBPafBl v eRFdPE EREE6ns such as n- hexane and

cycl ohexane, _ethers such as dioxane, tetrahydrofuran,
di et hyl et her EEABPELRy Péndhegardsl idiciatdsy migigieal acids

| . t at 10 et hyl t at e,
10 b BE R ARt efhd b & G62K 0 S L AR A o find
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geﬁ%é§9b§8h¥8”5c9E tgggfbrggﬁﬁ%pg%iég gﬁg%‘ggfgggﬁiéo

sed 1 nclude "pafll am
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



pal | adi um bl ack, pal |l adi um carbon, platinum platinum
oxi de, copper chromte, Raney nickel and a m xture of
15 these. The ampunt of the catalyst is usually about
0.02 to 1-fold by weight based on an anount of the
compound (6) . The reaction tenperature is usually
about -20C to about 100C, pre%‘lerably about 0C to

ab%g;d@@& ngh & hgorr%(glwqgen ressure is usually a to 10

20 atm The reacti 'S gen raIIy conpl eted in about

0.5 to 20 hopHsS. -dMuct
2, 3-di hydr o- 6- n|tr0|urrclzd%acz)% ﬁeicgfgg(lagon be W&Ed for

repeaeited By dhe for il @ )6&1% whieh 'nsllAS f piﬁseance of

anti tubercul ar agent’s can Farned from

aman efitero}s 1 A AN G -dhe; § o b ay6L) aceor a;tq\:pﬁ% of the

the present invention by the nethod describé
5f olslcdwieng: Readtd ok &L higtrer dde %atgﬁachbgﬂl%cﬁ%qg 4aﬁlc§ohols

RS R5 Rzc j \ NCR LCHZOR 0 OH (fa) AN N
O2NuNR( B)s (B)hbnolR5 MMEAFP0RECisofrOBMNI( Yhydre carbons
such as n-hexane and cyclohexane, ethers such as
dioxane, tetrahydrofuran, diethylether and ethyl ene
glycol dimethyl ether, esters such as ethyl acet ate and
10 methyl acetate, aprotic polar sclvents such as
dimethylformamide and a mixed solvent of these.
Examples of the catalyst to be used include pall adium,
palladium-black, palladium-carbon, platinum, pla tinum
oxide, copper chromite, Rahey nickel and a mixtu re of
15 "these. The amount of the cafalyst is usually about
0.02 to 1-fold by weight based on an amount of tThe
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
20 atm. The reaction is generally completed in abowt 0.5
to 20 hours.

A 2,3-dihydro-6-nitroimidazo [2,1-bloxa=0le
compound represented by the formula (9) which is useful
as an antitubercular agents can be obtained from the

25 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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In the formulas, X1 is a halogen atomor a nitro
groinp; R5 is a hydrogen atomor a Cl-6 al kyl group;
each of Rlc and R ¢, which may be the sanme or
different, is a 5 hydrogen atom a |ower alkyl group,
a phenyl lower alkyl groupy{of which the phenyl ring
may be substituted by at |'east one group sel ected
feoethe, grpupeconsi sting of a hal ogen atom a
hal ogen- substituted or unsubstituted | ower alkyl
group and a 10 halogen-substituted or unsubstituted
| ower al koxy group), a phe ¥ group (of which the
ed

phenyl ring may be/ S\bst 4l by at | east gr oyp! ©
sel ected frgfmthe consi sting Bf a 23£§§§>—ﬂ(§m
a halogen- stit I dﬁ%ubstlt b Kyl g2 e

group and hal oggn- u stitute fsubst i t ut ed

| ower x group) or & pyrid INgro (of which the
pyri di | 36——nay—be—subst| uted Ry at | east one
hab Rlc and R2c al’so taken toget her

torm plper|d|nyl grou%ZMAt an adj acent nitrogen
aton1MAt r without another heteroatom th@)fourth
position of the 5 piperidinyl group may be substituted
by at least 1 to 2 groups selected fromthe group
consi sting of a hydroxyl group a phenoxy grou (of

whi ch the phenyl ring may be stit by,& T east
one groups sel ected fron1the up c Qf a
halogen—aumM—éphaLegen rGHi0ed

unsubstituted | ower aIk and a

hal ogen- subst it ut ed Bﬂqunﬁhbstltuted | ower al koxy
group), a phenyl I|ower al kyl group (of)mhlch t he
phenyl ring may be substituted by ats?east one group
sel ect ed

In the formulas, X! is a halcgen 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 atoﬁ, 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




fromthe group consisting of a hal ogen atom a hal ogen
15 substituted or unsubstituted | ower alkyl group and
a hal ogen-substituted or unsubstituted | ower al koxy
group), a phenyl group (of which the phenyl ring nmay
be substituted by at |east ong group selected from
the group consisting of a hal'ogen atom a hal ogen 20

substiyt iteeds s tinsithst igyted | yl_group and a ..
hal ogen- substituted or J%subst?%%?eghgokg Ogﬁﬁofiom)' R!

gr oepy, R4 maphtiy| 0x¥0 gf@uBn( 0hqwhieh the maphthal ene .
ring may be substituted by at I&ast %h§%|§%§%‘£¢aﬂperldlnyl

gr oBpPURNE Lahpyni dyliexyers! QU r e Srand Y8

al so 25 taken together to forma piperazi%£?gbggugl%hout

wi t Anahheadhatenbanitu;oger: atdne wm tﬂ’b@it%r# hQﬁt the

anot her heteroatom the fourth position of the

B,p@;ggrh§knygrgupupamabek&umﬁhiﬂﬂﬁﬂkéﬂ’K?QaQrPngt 1 to 2

sel ected fromthe 37 group consisting of "a | ower

al K§¥ogPoupelacheenytonowte galday gy (iafg Wok ch 4 Groxyl

phgggl ring may be substituted by at |east one grou

sel TCTEY {7 OPREMeXY ggbapPcdnsi shing ahea ﬁmirggBrkﬂic?rﬁlay be

a hal oge §:§#3$tituted or unsubstituted |ower alKky

gr oup éarﬁ]&% “hatbgeh- Sepsti poredronpsnselisidttat eftom the

l o oXxy. . droup), .a napht hyl -substituted | ower

al %"‘% ck,cuoﬁ?/SJasgc i B1 2 shiBsPgEnt agomewer halllogiergr oup

JIXOEdM§ﬂ¥1@ﬁ§ ridine ring, may_ be substituted by at

| east one %ﬁl}%’)guéhs%%’ﬁ}?g%e‘?u?‘?Ve’s’uB%iWﬂug@@qpomd a

al kil e ¢ 1 iyl s substit uted | ower al kyl group

(of which the ﬁ%iog%%ﬁ%rr??@ﬁ%@&lﬁﬁtgﬁb§?W?Htéé Yat

| egsbupne ahghed i azol yl - supstj t ut ed

Pt i pheasn atRudr §ﬁ£§358§béb ToPSwhi g the phenyl
ring may be substituted by at least one group selected
from the group consisting of a halogen atom, a halogen-

15 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-

20 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 R*® may be alsoc

25 taken together to form a pPiperazinyl 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




group (of which the thiazole ring may be substituted
by 15 at |east one |ower alkyl group), an isooxazolyl -
substituted Cl1-6 al kyl group (of which the isooxazole
ring may be substituted by at |east one |ower alKkyl
group) and a phenyl group (of 3which the phenyl ring
may be substituted by at | east one group sel ected

fr o 20rgricupirepnsi st ingved a1kl O?QBL@EOQ pRenyl lower
hal ogen- substituted or unsubstituted lower al kyl

gr o Xadd groupal (ofenvrsiis ttilteutsitb oy 1 UASHBS bl ubed
| ower al koxy —group). According to the Reaction
sch&MPSA 1 taite 2% e erbp dweds toforteh ey Fauprub @1 €9 e S from +he
produced by allowing a conpound represented by the
f or FGPHP( PPREg sitdat ofi h ha 1l coepaunan epr kseoted- by

he formyla (la) or a salt thereof in the presence or
ébsEHgétéFU§SBa§EcU?é#ﬁ@?ﬁ&;§$d-Sﬁggh?ﬁ:ﬁkﬁﬁn@nunﬂ and a

nt ed the formul a , an
[:;g‘l[‘gi§9FBﬁSB¥SFﬁEuESQaPﬁeaﬂ@@#ﬁ@lfmtT;iap]_ccensente}:iladrz]xzy
th la_(8) ip the esence of a asi ¢ conpo
5 2P e he B%‘B{BgPYEaﬁBgFttlﬁét@@né@lwt (a2
7)., e_proportion of the latter to t|

Forner Dyt LhmopPEeBEERPALLER Rhiadl o Sienr @cin e
t T reaction, o h onpaun an
e et Cnmouae Ty B LR n ek uboR e pr st on

e e e e Ene ST B B e Hkimaewe,
of thicernel o sormord 1A6-Hde1 8OV I Qroup (of which the

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
15 at least one lower alkyl group), an iscoxazolyl-
substituted Cl-6 alkyl group (of which the isocoxazole
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
20 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

25 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



acids and Lewi s acids. Specific Exanples of the solid

15 acids include silica gel and zeolite. Exanples of

the Lewis acids include netal triflates such as
scandium triflate and yttriumtriflate, boron
trifluoride-ether conplex ang titaniumtetrachl oride.
As the basic conpound, a w de @ariety of 20 known

i notgaphigebasi npRITRRH ' asi compo S
can beqused. Ec%anpl es g%%%ae |rg%%gg$n§c sf%m%ggozﬁgs and
i ncthde t ak,NYGEIEdes, | 48s, 5 bonat es
hydrogenhgar onates,%ﬁhégzﬁg%%s an&qﬁﬁeﬁoWE?ﬁﬁgdes.

25 BppcebeatBgamp €heofrd t ri.de _include

sodi um hydri de and pot assrirﬁﬁlr%@ﬁy(?r)i g)ég %ﬁ%a#%sceme of a
Exadvps s obmbbenbydr oxi de i ncl ude sodi um hydroxi de,

cesi um hydr oxi de .and pot assi um hydr oxi de. Specific 39
Exanpl es of the €arbohat erichekydensed WRL A, R (1la)
cesi um car bonat e and potassi um carbonate. Specitic
Exaipl dshofcempotydr 0gen caebprapericAehuéed $0d Wltter to
hydr ogen carbonate and potassi um hydrogen carbonate. 5
Spdci¥ i’ wxampl esustathg phosphacefbael wdde, preferably
tripqtassium phosphate, dipotassium hydrogen

ph S?ﬂ‘&t%,é‘tﬁ?ﬁédﬂ%ﬁ- phosphat e and di sodi um hydr ogen
phosphate. Specific exanples of the netal fluoride

i ncl ude sodi UM% IAfAT R pbt blsei compbundi d@) eesli bie

10“%%?11%13%%3 d.a mxture of 10 these with a carrier such

as Al Gmng 1 addl (TR Gt edoe thetpeasaboveort Rbsence

I NngEgani i.c conpounds include sodi um am de.

Exanples%g %ﬁﬁ%cgwléHFEQB%Ei%:Qﬁﬁﬁﬁnﬁﬁppound in an
appropriate solvent or without a solvent.

Examples of the acidic compound include solid

acids and Lewis acids. Specific Examples of the solid

15 acids include silica gel and zeolite. Examples of the

20

25

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



i nclude netal al cohol ates and acetates. Specific 15
exanpl es of the netal al coholate include sodi um

nmet hoxi de, sodi um et hoxi de, potassiumtert-butoxide,

sodi um tert-but oxi de, potassiumter-t-pentoxide and

sodi um tert-pentoxide. Specifijg exanples of the

acetate include sodium acetate and potassi um acet at e.

20 ERranilass o £anpoundrbsnasediatbongeOlsbdi dn Fh¥bbhEte,
of two or nore kinds. The anount of the basic conpoung

i s c@sual carbasttal ynd pobassiupr eheEadhye. 1 Bpedific
nmol e, nore preferably 0.1 to 2 nole based on 1 hole

of Bps&rd® scarfpdured hofdtdmper ocavbanéta) .iAS148€8 sodium
sol vent, known sol vents can be widely wused as |ong as

t h&YFEagEinorarbomett 6 rimdipedas s Exanphesr ®fesU6Arbonate .
sol vent s include am des such as N, N 40

di FEERHLAGT watmmed eEDIVF) | the NPhib s Aty ¢ acietaiamdidlet anfloBa s s ium
- ﬁgth I EyrroLidone,_aprotic pol ar sol vents such as

di Pﬁ§P§ Bf oL @e tepREON dnid Beet il wischa et onei sodium
sol vent uch as acetgne and nethyl ethyl ketone, 5
nyBFSCRPBR S8Ry EAES Siich ISR CsRe,  X§pemEric

te in_and_.liguid paraffin, alcohol_ solvents such as
ne%%%%gﬁ?sePﬁaﬁgﬁ,mﬁggﬂr g% - Hithrele anfiwr tfluoride,
b .erh ol vents_such t etr ahydr of uran, (THF),
d%ﬁgﬁé?}g%p?ggéfégﬁér Fe&ilé’f%gﬁ%é{%éﬁ?eneﬁégwﬁ%lwemf
odi , e S h as et hyl acetate, nethyl
' acglltl%tgg wg?§p§| ég%étggﬁ’e,s;%#%olﬂ%ylaﬁé{%t[&?e, tert-butyl

acetate, pentyl 38etaba, Bk sLPHARIOPAL Sbo%tehyltl'hend

propi onate, propyl propionate, n-butyl propiondte
inorganic basic compounds include sodium amide.

N

Examples of the crganic basic compound

include metal alcoholates and acetates. Specific

15 examples of the metal alcoholate include sodium
methoxide, sodium ethoxide, potassium tert-butoxide,
sodium tert-butoxide, potassium tert-pentoxide and
sodium tert-pentoxide. Specific examples of the
acetate include sodium acetate and potassium acetate.

20 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

25 compound of the formula (la).
As the solvent, known solwvents can be widely

+ used as long as the reaction is not inhibited.

Examples of such solvents include arnides such as N,N-




tert-butyl propionate and a m xed sol vent of these. 15
These sol vents may contain water. Instead of using the
compound (la) and the basic conmpound, a salt of the
conmpound (1la) nmay be wused. Exanples of such salt
include al kali nmetal salt=s f the conpound (1la),
such as a sodiumsalt and a f% potassium salt. The

j f f f 7 dth
oAt LA 00 P AT Paal dhofiing 'ana -
5 I t
oo aturd e R TR e e Bley Eb1eeB8S  susn pe
L0anBuhos <0 r48: baur el alahl g A9, i nupes | Lo 24

hours, nore preferably m nut es

cogpoubd-gepregented e f )_accordi to
the present inventi or?gitgtr%r gég{:g%%y‘(léglle j)g%{gg]ﬁ%'

5t heydoopatbent eplesanted by, %@eﬂgﬂfgﬂé%(éaluéﬁés xylene
C r

10

15

20

25

cyclization reaction. The cyclization reaction

careteal outandolig@Xaapberaky @i, ssalowHg the FQpound
represented by the fornula (8) obtained above |ﬁ9a ch as

r ethare kol wemino addi agpacpasibe , carpeung Jihees 9 and.
sﬂrﬂn%;henhdumam a pre-determ ned tenperature.

APYERNYloacttiiorr smpleant andutheabasise reoRRRWIhr 4N THE) |
sane reaction solvents and basic conpounds used in
t e e SHEsToRes Wompouditledbhylbehet) foned1ame?)and
and the conpound of the fornmula (1a) can be "used. The

a Y5t S7¢ asi @l eHpousdch sassathyy aeqtianel, ametthyl
e s.ole, preferably equinolar to 5

é%%&ate, pr&%fﬁ acetgkeﬂ 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 (1la) 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




nol e, nore preferably equinolar to 2 nole based on 1
15 nole of the conmpound of the fornmula (8). The
reaction tenperature of the cyclization ractionis
usually -20 to 150C, preferably -10 to 120C, nore
preferably -10 to 100C. The rqggtlon time is usually
10 mnutes to 48 hours, preferably 10 20 mnutes to 24

hourssibjrarte oy efrer albp Ao EbeSsEQLdd BQUEﬁe R8s

present invention, a reaction mxture

SubF@Cb@&Hﬂtiﬂﬁbﬁnﬁﬁﬁﬂnmwﬁ CYyThé Z& &Pz M EBAUL e action is
i solating a conmpound of the fornula (8) produceg

t he c2% ri.ealctoiuan mbﬁiuxampmxunm&Cﬁ1§§6i$£%§v£ﬁe(ZBmﬁB@nd
the conmpound of the fornula (Ia) wher eby t he

obj eepireeencenpaynd heeffreasented(by diea{0eduiBo(8) 1828
be produced. 42 Wen the reaction is conducted by

Bsi Agaatbhasi sodompdundddiran gt aforio@id eXEESSto and
nol ar , amount based on 1 nole of the conmpound (la) at

50 $biridoe, thecoipsume 6ft tche fordatearnifedatemerature.
produced at 5 _once w thout isolation of the

i ntermedi ate {8) th?héea§5ﬁ@ﬂamﬂhv@§lh mrche leaseanfc

usi n an alkalg netal salt (e.g., sodiumsalt,

pot% ?%ﬁ?@ al Eye Fa{“ﬁer@éﬁ&él%u SO(l|V@)ntSTt$@ctdrmmds
n? ﬁ% $ EEU 10 (flnal product s)
a af@s Bt &F E&lﬁ% e thep Srammmd onedthe

1d?eaféfm£0gwg aoh nENERLESEN JENY te'fg:gﬁiﬁﬁ%gglea) can be

st ereol sone PPk
acgpyging to the present

The amount of the basic compound is usually
equimelar to excess mole, preferably eguimolar to 5
mole, more preferably equimolar to 2 mole based cn 1

15 mole of the compound of the formula (8).

The reaction temperature oflthe 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

20 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
isclating a compound of the formula (8) produced by the

25 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.
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i nvention include pharnmaceutically acceptable salts 15
t hereof. Exanples of such salt include inorganic acid
salts such as hydrochl ori de, hydrobromate, nitrate,

sul fate and phosphate, and organic acid salts such as
met hanesul f onat e, p-tolueneqﬁgfonate, acetate,

citrate, tartarate, maleate,” fumarate, nmal ate and

l actate. 20 ﬁﬁ@nOQB@CEEEStEBHpQHn%%n%@&ﬁ%%fﬁ@ﬁéu%{ﬁhna

nmet hod of the present invention can
t hea g Rack d t i.solation _process and
b sYEt &M BX @q%zﬂ?gak piLatlon ﬁ%ﬁﬂ%ﬁﬁ%ﬁ

can be further purified. € process o

andhaput (6804 O 1 Ofio2Xa0p! enc LAl o125 oo oo

recrystallization, colum chromatogra

chrcdifet,ogf apisowed &hr onat graphy. (ahf it
chr omat ogr aphy, preparative thin Ia§g§ g%ﬁb%ﬁiéﬁF& %fd at

amah.cso lwieiio 1 ex tael 4 ©N0€ af DenadppE 88me43 5 rACGRndi N
to the nmethod of the present inventioﬁ? tﬁe 03% dti%@e

amamep lagpdli econpo urite ciaddiof Tkl 86131480 i1PGeta1 salt
produced at a high yield and a hig purity w thout

udieng -expensivre sedital ysitsa saioin ass basess 5t ABd cBRbaLS g
and in addition, only by one step wi thout any
céhpli-cated steps. Accordingly, the method of the
present invention is extrenely advant ageous

i ndustrial | ye FOMPRAVRISES spraden tfad |lowi tige Fbemula (1)
prgsenﬁ invention is revealed in nore detai

r &F 8PP nBTPEURkSIpPES threfléterae dbaiins eolt Pinedcbyonhe
0 -{ - but pxycarbonyl - 4- mesyl oxypi peri di ne
£b&vé~8englxned ge%ction f%rmu gspin the present
invention 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, hydrebromate, 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 chromatoegraphy, ion exchange

chromatography, gel chromatography, affinity

lchromatography, preparative thin layer chromatography

and solvent extraction can be adopted.
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15 To 300 M of an ethyl acetate solution containing
30.00 g of N-t-butoxycarbonyl -4- hydroxypi peridi ne and
41.6 m of triethylam ne was added dropwi se 17.3 m

of mesyl chloride at -10C over 10 m nutes. The
tenperature increased to 5C dgge to 20 heat generation.
After stirring with.cooling in an ice bath for 10

m nutes, 90 nhcobrdahgr twasheamethbhy oddaed phmitse
to the reaction m xture. The tenperature increased

fr am@EDtio®HC dhe bbjbheati vgenrmiabphrnoAf teksiund idfy the
for 10 mnutes, the m xture was 25 separated and the

or gammg1lghask) wasnwashedodiathdwates higd wixa)d and a high
saturated saline (90 m), water (90 m) and saturated
sapPuwE (o ithoih vhiggoedpensifeeratryyngs wiudh as bases
anhydr ous magnesi um sul fate, concentration was 44

Cc 0BG - anelernd etiiceddpE é88ur endrdbg00n8 §tep Iitthout
butoxycarbonyl-4 mesyl oxypi peri di ne was obt ai ned.

1 HARVR G300t @IE%QESSppn1 1 46 (9H s), 1.48-1.90
(2H, n), 1. 90 2. 04 Zgh 3H s), 3.32-3.40
(2H m, 3. Gﬁ%c%adw ymtheﬂn%‘ghfe%p d88e presents
Hz, J = ef erence

Pr BMEHtarP’bfl%-?-ﬁ?{ ‘???Mo%‘aﬁ%Rﬁ%S{%Héan ygﬁﬁéeﬁ&wne
40.74 g of 1-t-butoxycarbonyl-4 10 nesyl oxypi peri di ne
obtained in the above Reference Exanple 1, 14.43 g of
4- Lhinfip 9, Eﬁnethoxyphenol and 4.50 g of tetra-n-butyl
amoni um chl ori de were suspended in 72 nl of water.

Next, after agding 33509196, POL@SSLUBLART DARALE 1R 1s

t he suspension, the suspension
revealed in more detail referring to Examples.

Reference 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 mix2), saturated saline (90 ml), water (90 ml) and
saturated saline (90 ml) in this order. After drying

with anhydrous magnesium sulfate, concentration was



C
LOyn

15 was subjected to reflux for 8 hours (inner
tenperature: 101C). After |eaving the suspension at
room tenperature overnight, 216 nl of n-hexane was
added thereto and stirring was conducted for 5

m nutes. Thereto was added 72 ml of 10% aqueous

sodi um hydr oxi de 20 sol ution fd after stirring, the

M XEBRS RS S SRR, e shing wt ter (7

m x2), the 5fgam%?;)zﬂﬁﬁgé rmgﬁgﬁeoegg gﬂﬁ@érau§f21-t-
Magpe s bugsyhd nder reduced
pressure?béngmgéaﬁgpg(% a g&%?%?gdgFg ba$®BEa ned.

1- tibutiaxy egahhomuk; 4ot a2 :
trifIuorongthoxyphénoxy)ﬁ?p%??%fne and 1-t-
butoxyearbanylsy3, 14-dehydippjper i i ne; wag_obgai ned.
FronmlH—NNR(CB%iS) analysis,ethb n%kth?gémgéb?eéggdeﬁ)’

30 To0taiBH28s48 @ .0f2-B tadoutgxyGay bogykr4s (44
trifIuoronethoxyphenoxy)pipe¢i ineyand 1%.%4§% ggﬂl-T2’
butoxy8 3{ BHdebydr, ogi periidimngiz, The abpve i xtyre @@? Hz) .
dissolved in 117 mM of ethyl acetate, and 51 nl o
AN-Bw/ieoeihtor Erampile- @t hyl 5 acetate sol ution was
added thereto dropwi se at roomtenperature over 10

m REedichierr ot #rrkng rtifé uoroatteafpiditodPaMperidine
tenperature for an hour, thin layer chronmatography

anal ysis revedfed4t parft hetrawtmatyerdddenywer-e not

onpletely consuned, and so further 51 nl of 10
H%ﬁ%%ﬁﬁﬂ&ﬁ?%rb@#ﬁeePﬁyﬁlaéétametbﬁlﬂhQﬂe\Rﬁfenhhmb

t her et o. TEF gixtgae was further stirred at room
te%&%llﬁ' ot 4 3% Aotr ST afat rdfid ugrems tdiexyaheartd raosin4 . 50
te r. r.e.. The reaction sol uti was. cooled with ice
angp%ggkﬁé%ﬁ—QEh%5ﬁﬁe%ﬂ§°§68Wuﬁ$ﬁ9&Fﬁ¢i&@Qﬁﬂ%ﬂﬁRﬂﬁded in
Wag2 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
thereto 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.

25

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 1-t-butoxycarbonyl-4-(4-
trifiuoromethoxyphenoxy)piperidine and 1-t-
butoxycarbonyl—3,4—dehydropiperidine was obtained.
From 'H-NMR (CDC1;) analysis, the mixture was

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



15 carefully poured thereto. The tenperature increased

to 23C due to heat generation. The m xture was .
separated and the ethyl acetate phase was washed with
saturated saline (80 m) and water (80 nl), and then
dried over anhydrous magnesi um sul fate. The sol vent

was 20 concentrated under reduced pressure and 19.45 ¢

of f1yer B8k #hehoxy)piperidine and 10.54 . Tt
4-(gﬁri f?uodﬁlg@n%t hoigpheno;@ pipgi‘l ((ihlrlj'e t?\/vass;)b‘cf al%eod]?

1H KVR o:8003 delEES)i PBRIH I hed , or. ,

1. 58-1.C(73 (ZJIEIATIZIT), 1. 9%% 06 (2H, m, 25 2.72 (2H,

ddd, J = 12.5 the dbové.dikEurd wad: Jii'élzs)@lveii géf. (I%EL nl of
ddd, J = 12.5 Hz, J = 4.8 Hz, J = 4.8 Hz), . ("IH,
dddethyd Hrdrdts, Jamd 853 tl, of FN4nGdbebn] 6189 A 2K -ctny1
d J=9.1Hz), 7.12 (2H, d, J = 9.1"Hz). 46
ﬁeféﬂéﬁ@@a}ﬁqidtieinWEmyaadé@nyheﬂeﬁé-dro wise at room
trifluoronmethoxyphenoxy) piperidine: 1H NW (300 Mz,
CDCESTPepFhus v (OHmi)ytds 68- AF82xr( gtiirming the
1.82-2.00 (2H, m, 3.29-3.40 (2H, m, 3.63-3.7 (ZH,

m , TAX3YrE 45 (he rapn eeer@tird, fdr=af. Aoke), thik3laver

(12tH ‘?%gf’%%%g’g?fﬁgﬁ%“;ﬂh 25@15\4-&'@@@@?@@@@@ dihet ther NVR £308rials

10.1.46 (9H, s), 2.13 (2H, br.s),
%"ée%&l‘g gggl_rglﬁ?lmﬂqn(ss%w% 20d b3o furfher255 ml of

l%ggﬂ%%%ééigFggacﬁgbﬁg%P—é%HQﬁwaégiéggtso ﬁtifieéggcgdded
(2R &ebhyl o105 %fﬁ@ﬁgé{ﬁéylfl(.éther stirred at room
temperature for 3 hours and left overnight at the room
temperature. 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 separafed
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 18.45 g of pale
yellow solid of 4—(4—trifluoromethoxyphenoxy)piperidine
was obtained.
'H-NMR (300 MHz, CDCl,) dppm:
1.54 (1H, br. s), 1.58-1.73 (ZH, m), 1.94-2.06 (2H, m),
25 2.72 (2H, ddd, J

]

12.5 Hz, J = 9.4 Hz, J = 3.1 Hz),

3.14 (2H, Qdd, J = 12.5 Hz, J = 4.8 Hz, J = 4.8 Hz),
4-33 (1H, ddd, T = 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).




15

trifluoronet hoxyphenoxy) pi peri di ne-1-yl ] phenoxynet hyl }
- 2, 3-di hydroi m dazo[ 2, 1- b] oxazol e

1- (4- hydr oxyphenyl )-4-(4

trifluoromet hoxyphenoxy) pi peri glne (2034 g) and 2-

chl oro-1-[(2R) - 2- net hyl - 2, 3- e xypropyl]-4- 20

nltﬁgfgkgﬂég] 388 g) were heated with stirring for
8 hours at ab?&t(t]alooc and crude

1-{#- 4 (4—
4- %?t%ggﬁ%gggggé%%ﬁ§h) 2- %ydroxy 2-

nEP@NiﬁIQ@Qé%k@ﬁ%&&bheﬁo&ﬁjgﬁefrldlne-

trifl uoronmet hoxyphénoxy) pi ne was obtai ned. At

25 ‘whemyoi (oahes 2, tBHs1 YR iael ed to 88C,
di met hyl f or mam de (2 5 L) was added and di ssol ved

3 hereih. (94} eg) | eavieBg 1t Be nizxt, ua? aty A L@EPESAL UL,
for 13 hours, dinethylformam de ( 8 L) was further

47 3 xRt a0d (2he @) Xt BT 63was 780028 Y - 9C 3 Gogl] 4N (1H,
tert- butoxide (715 g) was gradually added thereto at

not) o 2@ haPHPCdpvar =3856hauns. 7AABer(23t,ird,ing £08 .6 Hz) .
further 15 mnutes, the reaction m xture was poured 5
|nﬂdﬁrhﬁt@¥W@ﬁ£bon@1eB g48eBybyroangeatitiineacet at e

(2,1 L roon1tenperature After stirring for an

houf—Y 3@@ Pﬁ@hpﬁgﬁﬂgﬂt§p§HMas filtrated. Crystals

were washed with wate ég 2 L) and then with ethy

acét & (A8 51y %an%r 2B 1 k- SUpoﬁ é8ol(RHg tto STC“tfhe“/

Itat filtrated. _Th t at
Roa 4t GibyibEectard {25008 and-dfrea My @i m,
t 18 h t bt
g, g o e
4 t h di | -
{ R%ﬁeggﬂag Eh&ﬁ$£g§ foxyphenoxy) pi peri di ne-

yl enoxynet 3-di hydr oi m dazo( 2, 1- b] oxazol e
Production of (2R)-2-methyl-6-nitro-2-{4-[4-(4-

1

o

15 trifluoromethoxyphenoxy)piperidine—l;yl]phenoxymethyl}~

2,3~-dihydroimidazo[2, 1-b]oxazole
1-(4-hydroxyphenyl)-4- (4~

trifluoromethoxyphenoxy)piperidine (2034 g} and 2-

chlorO*l—[(2R)—2—methyl—2,3-epoxypropyl}—4—

20 nitroimidazole (1388 g) were heated with stirring for B8
hours at about 100°C and crude 1-{4-[{2R)-3-(2-chloro-
4-nitroimidazole~1i-yl)-2-hydroxy-2-
methylpropoxylphenyl)-4-(4-
trifluoromethoxyphenoxy)piperidine was obtained. At

25 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



15 (1548 g: yield 50%. 1H NVR (300 Mz, CDCL3) Sppm
1.76 (3H, s), 1.88-2.04 (2H, n), 2.04-2.21 (2H ),
2.93-3.08 (2H, n), 3.30-3.45 (2H m), 4.03 (1H d, J =
10.2 Hz), 4.04 (1H, d, J = 10.2 Hz), 4.18 (1H, d, J =
20 10.2 Hz), 4, 35-4.47 (1H, g», 4.50 (IH d, J =10.2
Hz). 6.78 (2H, d, J = 8.6 Hz). 6.86-6.97 (4H, ), 7.14
(2Hyddied Jaﬁd8tﬁe|'|&t)1mt7.u.535 Wald codred e NMR Specs S84 My tert~
data of 1-{4-[(2R)-3-(2-

chlortoredidet (DLB1 gz lae- b‘rﬂ@ua&lﬁycﬁcﬁi@d 2ch&Peto at not

_met hyl propoxy] phenyl }-4-(4

t r infd eoroimah hoXgpberexB).pi peurgli N it Ass{ DHOW . for
1H NMR (300 MHz, CDC13) Sppm 1.33 (3H, s), 1.88-2.02
(2Hunfhe?. D3-Ri40teak, tie r@&cﬁ&ﬁiﬁyﬂﬁlﬁéfﬂlampoured
3.30-3.44 (2H, m), 3.81 (1H d, J = 9.4 Hz), 3.85
5 1Rt & mﬂ.}gtw,rda{zgu,f #ater(1M41.¢, 1) mandéethHz)acdka& (2.1
(1H, d, J = 14.3 Hz), 4.37-4.48 (1H, n), 6.81 (2H d,
J L) 8563 H9om @gvpgrgtu@:@H ALLeZ BAi3Hnd thr hre bl at
Hz), ,8.01 (1H, s) . Exanple 1 Production of

%@ fy dridks phieasi i uata- wasi flasremechoxypheriody) were

pi peri di 261 of 4- '
tr§FFE5FQHE§H%%VﬁH%ﬁok§)B birﬁﬂﬁnéhﬁﬁdWEZhlﬂghﬂi Boptate
heated under reflux in 5 m of

di
Y g et e A F e -7 Hoascontden EoncGofier Afieng

th N m. xt ur rreduced pressure, the
10, B PR e B BB ot B B iace s washed

vvas separa
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

15 (1548 g; yield 50%).

'H-NMR (300 MHz, CDCl;) 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, d, J =

10.2 Hz), 4.04 (iH, d, J = 10.2 Hz), 4.18 (1H, d, J =

20 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 (4B, m), 7.14
(2H, d, J = 8.6 Hz)}, 7.55 (1H, s).
The NMR spectrum data of 1-{4-f(Z2R)-3-(2-

chloro-4-nitroimidazole-1-y1) -2~-hydroxy-2-

25 methylpropoxylphenyl}-4- (4-

trifluoromethoxyphenoxy)piperidine is as follows.
'H-NMR (300 MHz, CDCl;) Sppm:

1.33 (3H, s), 1.8B8-2.02 (2H, m), 2.03-2.19 (2H, m),



15 chromat ography (n-hexane: ethyl acetate = 3:1) and

154.9 ng of 1-(4-hydroxyphenyl)-4-(4-

trifl uoromet hoxyphenoxy) pi per idi ne was obt ai ned

(yield 43.8%. 1H NVR (300 MHz, CDC13) Sppm 20

1.91-2.01 (2H, m, 207215 ég 94302(m
45 (1H

2H), 3.32-3.39 (2H, , 4.37-

, 4.7 (1H,

bry, o6 74-®g 7 2 n) 8 4, {4H, 7,117, 17
987 ®g 79264 2Hn) 1 f3.@0 }@549 (Aef! mm 3781 (ZH d, J =
trBtMUQ{grretjlog(ypbggoxM) ptrpe.rlgd n% 224, L _
cycl ohexanedi one and 4 ng of 10°op Iadlun}c rbon Mﬁg

heategd iHx)et hanpg and

hour s.

chr omat ogr aphy (n-hexane: et

(2) 261 ny

rgactred gty AOG o 8@%?"{1 &g o 1H, m)

After the conpl etion of the reactlon
reSub lant2Hyasd sepak ag ed @y)al 5. (gay_%elgjzo(lmmm)’ 731145 (28,

acetate =

> myd of T1=( &-.hey droxy phemy | ) 1 4; (é')
trifluoromethoxyphenoxy) plperldlne was obt ai ned
(yidadpl® 89% . 1H NVR (300 MHz, CDC13) Sppm
1.91-2.01 (2H, m, 2.07-2.15 (2H m, 2.94-3.02 (m
2Hjro@dugRian3® i 2H ( mhyourcsz?yyhéﬁyum-m 4.7 (1H,
bdz 6.74-6.79 (2H, m, 6.87-6.94 (4H m, 7.11-7.17
R Uy omet B xyph anp ) Mipdridine
trlfluoronethoxyphenoxy)plperldlne 64 ng of 1, 4-
cyclohexanedléﬁe éHdH@ X d-6f-triethylam ne were
|n 15 thanol and reacted at 50C to 60C

10 hgated

cyclohexanedione were heated under reflux in 5 ml of

15

20

25

uoromet oxy enoxy)plperldlne and 224 mg of 1,4~

ethanol and reacted for 7 hours. After concentrating

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, CDCl;) Sppm:

1.91-2.01 (2H, m), 2.07-2.15 (2H, m), 2.94-3.02: (m,

2H),
br),

(2H,

3.32-3.39 (2H, m), 4.37-4.45 (1H, m), 4.7 (1H,

6.74-6.79 (2H, m), 6.87-6.94 (4H, m), 7.11-7.17

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



15 for 6 hours. After the conpletion of the reaction,
the reaction m xture was concentrated under reduced
pressure and ethyl acetate was added thereto to
prepare an ethyl acetate solution, to which
p-toluenesul fonic acid was added. After |eaving at
roomtenperature for 20 30 mnutes, the precipitate

wasrésikltared vand s@shedteni bh gﬁmthag%tlatc%luﬁﬁ

obtai ned crystal was air-dried and

1- (dhiymin oglegmyt ) tr-Heélrane: ethyl acetate = 3:1) and 315
trifluoronet hoxyphenoxy) pi peridi ne p- toluenesulfonate

vwadid R hi hed 4 -2y dnguypl2dBy Dy 249 (6C 1H NVR (300 Mz,
DVBO- d6) Sppm 1.9-2.2 (2H, br), 2.27 (3H, s), 2.2-2.4
(ZliFrltﬁ 108082 thioaypHemox ¥ Fipédttii he) wab. %@t(a%'ﬂeod (yield
=89 Hz), 7.11 50 (2H, d, J =7.8 Hz), 7.1-7
5(2ﬁ9cr?) 7.32 (2H, d, J = 8.9 Hz), 745755(2H, n,
= 7.9 Hz). (4) 4.00 g of 4-(4-

trlfirfﬂﬁ?‘on@t%xl‘%ﬁenﬁw pl péepmi ne, 2.575 g of 1,4- 5
gtgﬂ_éﬁnﬁglone and 2.16 m of triethylam ne were
T £ Hof Mt ha@nd® 7 and T et ednht 3084t8.6QC (m,
ur f he conpl etion of the reaction, the
reac?| o% n? tt% és\/\éé c:oﬁlc‘ent‘lraf?’te*d?'l et lHedotedd. 7 (1H,
pr ur t eta s added thereto to
prggz e%ﬁgﬂgnge?%yﬁag &lﬁq(ﬁﬂ teHmhrth 2.3%-g.17
100f (pg, t glyuenesul foni c aci d m)nohydrate was added.

After IeaV| ng at roomtenperature for 30 m nutes, the

precipitate f ed wth ethyl acetate
and air- dr|e3ﬁ§an%bg @%685 %?ﬁﬁ (4- hydroxyphenyl )-4-(4

trlfluoromethoxyphenoxy)plperldlne, 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 €0°C
15 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
20 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.
25 m.p.: 218.9-219.6°C
'H-NMR (300 MHz, DMSO-dg) Sppm:
1.8-2.2 (241, br), 2.27 (3H, s), 2.2-2.4 (2H, br), 3.62

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



15 trifl uoronet hoxyphenoxy) pi peri di ne

p-tol uenesul fonate was obtained (yield 63.75%. mp.:
218.9-219.6C ' HH NWVR (300 MHz, DMSO d6) 8ppm 1.9-2.2

(2H, br), 2.27 (3H, s), 2.2-2.4 (2H, br), 3.62 20

(2H, br), 4.77 (1H, br), 6.90 %H d, J, 8.9 Hz), 7.11
(2H, d, J =7.8 Hz), 7.1-7.2 (2H, m, 7.32 (2H, d, J =

B. 9 (BE), dl. 45-7.55 (%), My, 12749 (2 J 7 7.9 Hz).

(5) 1.00 g of 1-(4-hy%?o§¥p%e3§| -%#%%q“)' 7.32%(%8) q, o
tri BL aoHaTEt hoXyPhENDXY ] Pl pes di re t enesul.f onat

25 was rgg?yst al lized i¥1 apmﬁlit'upé% giﬂ% F#I?' o‘? 278 Ha) .
ethanol and 248 m.@f yeserq-fhe precipitate was
filtrated and. washed with 60% ethanol. The obtai ned
crystal luas calathodnigteenity Do 768€18i0fe, 2.575 g of 1,4-
1- (4- hydr oxyphenyl ) -4-(4 51 !

¥ ri ¢Yobpbasthexyphenang @ pesidine FPtiraledenasyfanal &
was obtained (yield 76.3% mp.: 218.9-219.6C 1H NWR
(300eFed DVSO0dB)L SgpratimrioD-2nd (2HcotbH) at2. 537 d 3 60°c
S), 2.2-2.4 (2H, br), 3.62 (2H, br), 4.77 (1 H, br),

6. 9PX M, hayurg. = 8fgemr)ther dampl@ttiod, of thé &dddtion, the
7.1-7.2 (2H, m, 7.32 (2H, d, J = 8.9 Hz), 7.45-7.55
(23t ougmishurg was= cprgepyrat edanpier2 réduced
Proqﬁgtion of é-%4-h¥droxyphenyl)-4-hydroxypiperidine

202 V- AYAr kP i pBFEdatE afvp sa8deg thereto to prepare

, 4-C xanedi pne re heated under reflux in 10 m
logf%%ﬁ%g#gﬁfa%%eF%g%t@gﬁFgFQ@*héﬁ?éﬁm%@% 4 neé¥ odlueitng-
23%83@%?b§h1&%ﬁ&0Eyéiggmgg%ﬂ§3¥§éé”ha§tQgggé.maifter

leaving at room temperature for 30 minutes, the

I

precipitate was filtrated, washed with ethyl acetate

and air-dried, and 5.116 g-of 1-(4-hydroxyphenyl)-4- (4~
15 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 (2H, br), 2.27 (3H, s}, 2.2-2.4 (2H, br), 3.62
20 (2H, br), 4.77 (1H, br), 6.90 (2H, d,.J, 8.9 Hz), 7.11

(2H, d, T = 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, 0 = 7.9 Hz).

' (5) 1.00 g of 1-(4-hydroxyphenyl)-4-(4-

trifluoromethoxyphenoxy)piperidine p~toluenesulfonate
25 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~




15 needed. After the conpletion of the reaction, the

resul tant was separated by silica gel colum

chr omat ogr aphy (n-hexane: ethyl acetate = 2:1) and

0.218 g of 1-(4-hydroxyphenyl)-4-hydroxypi peridine

was obtained (yield 566.48%cz;20 1H NVMR (300 Mz,

CDC13) Sppm 1.66-1.78 (2H, n% 1.98-2.05 (2H, m,

2. e 2f B A b t hdWyp BeRdx: .33 -

M. 4.5 (1H br), 6. 73 59184 H, dnji@e ésﬁs%&ﬁgéf%ﬁmate
m) .webx asttl i e 2 5( yRAreoub c 7 503 2 0f

1- (4- hydr oxyphenyl ) pi peridine 0.85 g of piperidine and

2. 24 @y of2 118 - xyxletexanedi one were heated with

st ilrri ng in 15 mM of ethanol at 50 to 60C and reacted

i n"H-rNMRor 38 0heHes. TBSO-Y)i Bgplkdre reaction, et hanol

was added as needed. After the conpletion of the

r edotdeh,2 tRel,r dadti oh. 27 XBHy eswas Zeancent r atied wader 3. g2
reduced pressure and the resultant was separated by

si IiEa el ,cdl-Umn (3 Ehriowht 0§ aphy 2¢n- kbxahe: @ hylHz), 7.11
acetate = 2:1) and 0.95 g of 1- (4 -hydroxyphenyl)

pi g€ i dirnd Wad -8btad hed’ (yrétd (B8, 79)., THIWRIBOOL, J =
I\/Hé, CgC}B) Sppm. 1.45-1.58 (2H, m, 1.68-1.76 (4H,

m 23 0F) cal- o1 RS (A gk 8. 85HA2H) €,5.0 7). 9 Hz) .
G'Eézafr?'i' g J =8.9 H), 6.87 (2H, d, J = 8.9 Hz)

Exarnp E1% Production of 1- (4- hydr oxyphenyl ) pi peri di ne

100'§§ogu8EiBhp8%lgL?%—ﬁ%é%%é&ﬁﬁeéyf)—4~hydroxypiperidine

202 mg of 4-hydroxypiperidine and 448 mg of

n

1,4-cyclohexanedione were heated under reflux in 10 ml
of ethanocl and reacted for 9 hours with introducing air
with a pump. During the reaction, ethanol was added as

15 needed. After the completion of the reaction, the
resultant was separated by silica gel column
chromatography (n—hexane:ethyl acetate = 2:1) and 0.218B
g of 1-(4-hydroxyphenyl)-4-hydroxypiperidine was
obtained (yield 56.48%).

20 'H-NMR (300 MHz, CDCls) Sppm:
1l.66-1.78 (28, 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 (1H, br),
6.73-6.78 (2H, m), 6.84-6.90 (2H, m).
Example 3 |

25 Production of 1-(4-hydroxyphenyl) piperidine

(.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.



15 cycl ohexanedi one and 40 ng of 10% pal | adi um car bon
were heated with stirring in 40 mM of ethanol at 50C
to 60C and reacted for 8 hours under air bubbling.
During the reaction, ethanol was added as needed.
After the conpletion of the rfﬁction, t he catal yst was
20 renoved by filtration and e filtrate was

COle'iﬁriIrquattﬁ% %@@étf&ducé%h%%ﬁs%es cﬁ‘&eéesu' Lant, ups

purifie iTica gel colunm chronat ograpf

( nﬂf@e&ne:r% hdmp et dheoF 4nb) r%'?aq:%’j':’c%ﬁ g gggeb;g]gg t(lf?a

gel colum chronatography agai n,

25mh!
e b s O (LG, o e

n)xekuﬁiabt?@a@4%ep@naﬁe@lb94ﬁa1&dé|§%l Jo Fumn3_Hz,
J =56 H), 6.74 (2H d, J = 9 6.87 53 (2H,

5d, chrom@toghtzphy EmmiézeaﬁePé@Hyer Ia@fétfafte = 2:1 } and 0.95
1- (4- hydr oxyphenyl ) - 4- met hyl pi per adi ne .00 go
1- geehy Lpi(dehgdirne yahee 2y PApgpetiliine was obtained (yield
1 4 c¥clohexaned|one were heated with stirring in 15
Séthanol at 50C to 60C and reacted in air for 8
oyrs Duri ng the reaction, ethanol was added as
neéﬁﬂﬁRlﬁi Nihe, CoPplet i 6proE the reaction, the

g éggg ghxture was concentrated under reduced 10
5 d(tRe Pésublt-dft-1as® pUfiisi @d. by .41 i c get-like,

100"%“3“%%9919”“%9 oy by (35 4% rd myEpispdiai, 6.57
CIE?&)W@g gbtaéngdﬂéyleld 33 9% . 1H—NNR (300 MHz,
Example 4
Production of 1-(4-hydroxyphenyl)piperidine
0.85 g of piperidine, 1.68 g of 1,4-—

15 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

20 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-

25 hydroxyphenyl)piperidine was obtained (yield 43.4%).
'H-NMR (300 MHz, CDC1s;) Sppm:

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

J=05.3Hz, J=25.6 Hz), 6.74 (2H, d, J = 9.0 Hz), 6.87



15 2.37 (3H, s), 2.63 (4H, t- 1ike, J =51 Hz, J =
4.9 Hz), 3.10 (4H, t-like, J = 5.1 Hz, J = 4.9 Hz),
6.74 (2H, d, J = 8.9 Hz) , 6.84 (2H, d, J = 9. 0 Hz)

. Exanpl e 6 Production of

1- (4- hydr oxyphenyl ) - 4- et hyl pyperadine 20 1.00 g of

1- et hyl pi peradi ne, 1.68 g of 1,4- cycl ohexanedi one

and(20 mhy of 409 pattpdi um carbon were heated with
stirring in 40 mM of ethanol at 50C to 60C and

r edeta@mbfoors5 8 hours under air bubbling. During the
reaction, ethanol was added as needed. 25 After the
corfflastidnaf afhel + ehdtyamxy bheratlal- S tndas, 1 HEFRY-EG i ne

by filtration and the filtrate was concentrated under
reduced pressi® drhef rleswdtttapt pipe rputiidd eshdy2.24 g of
siliica gel colum chromatography (ethyl 54 acetate:
meth&AGY L operarmdd oneerar of heatéd with stirring in 15 ml
hydrox¥%hen{l)-4-ngthylpkperadine was obtained (yield

65 EoFtRangingt G306 W 60X 13ndSppacted i37 4BH, £s), 8
2.?% géH, b-ILke, = 5.1 Hz, J =4.8 Hz), 3.10 (4H,
t-PR&S -0 2Ugipgyphe) reagtgap) eghagol( sias diddect 9s0

Hz 4 ( d, = 9.0 Hz), Exanple 7 Production

of %ﬁeg?i‘ hy%?é%%pﬁg‘ﬁy |C§°mprheﬁ2e}‘h9| 3hi FPRe rea@ tL @Y, gtivg

N- L ani L .24 g of 1,4- cycl ohexanedi one and

1.ggﬁgyggﬂt#?gﬁﬁ§%aéﬁﬁeCWEFSIHHE%¥%9 WRERTsESGUGRA | n
10 15ppt s 0fi -6t 0 t 60C and reacted. in air, for

85ﬂou?s.r%u??ﬂngﬁerégg%% Pgnfgé?ﬂ%ﬁBfgﬁﬁg Rdged Hea gel

needBgnn ALL8ombBEgraphy (e?hy& acetate:methanol = 3:1)

&)

and 0.65 g of l—(4—hydroxyphenyl)-—4—methylpiperadine
was obtained (yield 33.9%) .
'H-NMR (300 MHz, CDCl,) Sppm:

15 2.37 (3H, s), 2.63 (4H, t-like, J = 5.1 Hz, J = 4.9
Hz), 3.10 (4H, t-like, J = 5.1 Hz, 0 = 4.9 Hz), 6.74
(2H, d, J = 8.9 Hz), 6.84 (2H, d, J = 9.0 Hz).

Example 6
Production of 1-{4-hydroxyphenyl) —-4-methylpiperadine

20 1.00 g of l~-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.

25 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



15 conpl etion of the reaction, the reaction m xture
was concentrated under reduced pressure and the
resultant was separated by silica gel colum

chr omat ogr aphy (n- hexane: ethyl acetate = 3:1) and
0.64 g of N (4 hydroxyphenyl N net hyl anili ne was
obtai ned (yield 20 32. 19@ ﬁ-NNR (300 MHz, CDClS

gprsééﬁet%z%r&d&ﬂlarﬁ:)l = %)1'_211'1% 2 % [ oaf%'5 é&)’g HZ)

7. nj fﬁ%# dyct
(41ﬁ§3r3§§§&%ﬁvv)‘%€%ﬁin é&@&fﬁ% g%%:qkég%ﬁ%% éyleld
of €5,.44¢)cycl ohexanedi one and 1.4 m of triethylam ne
were 55 heated with stirring in 15 m of ethanol at
508H+BMR6QE0aNdEEeached,j ns@bki: for 8 hours. During the
reacti on, ethanol was added as needed. After

5CO@C§ﬁtﬁ3H ng)the.redaqtdmn yAtMeE e gndes rnedycedy S 4. g
pressure, the resultant was purified by silica ge
coHaim Shioneudgr aphy ken- exarte:lethy| agcetate TS 1)6. 78
and 0.50 g of N-(4-hydroxyphenyl) aniline was obtained
(yiléHd 27. 4%, 918 NWR, ( S0®IVHZH ,CRECL3Y Sppno HE)4. 70
(1H, br 5.48 (1H, br), 6.76-6.87 (1H n), 6.79 (2H,

d, E¥ampdeq THy) 6 88 6 92 (2H, m), 7.00-7.06 (1H m,

7 03 éZH d, J = 7.18-7.28 (3H m. Exanple
o Productish sf Nrdﬂ ﬁyéﬁéﬁyﬁﬁéﬂﬁ%khNb@ﬂzyyéﬁmnélne
10 1.07 g of N-methylaniline, 2.24 g of 1,4~

cyclohexanedione and 1.4 ml of triethylamine were
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

15 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 (yvield

20 32.1%).

_1H—NMR (300 MHz, CDCli) &ppm:
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).
25 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



15 1.97 g of dibenzylamne, 1.68 g of 1,4-

cycl ohexanedi one and 40 ng of 10% pal | adi um car bon
were heated with stirring in 40 mM of ethanol at 50C
to 60C and reacted for 8 hours under air bubbling.
During the reaction, ethanol xas added as needed. 20
After the conpletion of the reaction, the catal yst was

renbvetedywi tht satirednandnt N6 Wl WAlB-MRS0]1 at 50°C to
concentrated under reduced pressure. The resultant

wastPUEi dnedrbyctsil unaagel foal BmhothroMat 0gr2RkY the
(n-hexane: ethyl acetate = 30:1) and further separated
by E¢2¢thomel etREnodl wan eudedaaegma@laﬂed After
(n-hexane: ethyl acetate = 10:1), and 1.67 g of
N- (FRyRitosg/phenythdi beaziliani nésxrase o @ nedefiizehd
7% . 1H NVR (300 MHz, CDC13) Sppm 56 1.5-2.5 (1H,
rErE VY gAH L) resubBlagt 99a g 1pHrifMied Exanpl 8148 gel
Producti on of 1- (4 hydr oxyphenyl ) - 4- ( 4-
trigq PHERIRGY pipeekanaeeShwls spensien=iB: 1)

containing 100 ng of 4-(4-

0% |
trﬁ‘qcﬁoq'gﬁ?e et ?%oe%x%’%?%ﬂ’]@l?%ﬁl ) 88 idg.ried Wa-obtained

cyc x e and 100 ng of 5% pal | adi um car bon
(coh&aﬁﬁ?%e?dﬁ Y% of water) was stirred under argon 10

st ngafyat r(nggg)t &ngoccﬁj%rl O hours. After cooling the
reaction ureto oo tature, the catal yst was

17 emo\r%édo(?hpf Ibl]{ Lgtn'cjes f O%Il E:ILZ%%n}d)t%beL%h&d%? (Vﬁ'frd%j)ﬂgd& 79
m xtw;edpay concentyzAted wides geduged phessurgy B gt 1y
m), 7.03 (2H, d, J = 8.7 Hz), 7.18-7.28 (3H, m).
Example 9
Production of N~ {4-hydroxyphenyl)dibenzylamine

15 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.

20 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

25 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, CDCl;) Sppm:



15 of ethyl acetate was added to the residue and the
m xture was concentrated under reduced pressure. 8 ni
of ethyl acetate was further added to the residue and
washi ng by di spersing was conducted at 70C. After

i ce-cooling, the precipitatedcrystal was filtrated,
20 vacuumdried at roomtenperature and 123 ng of

1- (¥-5-2.5 (1H, br), 3.8 -
hydroxypherfyl5-3-%4-tri$ldgﬁbnggﬁogygﬁeﬁ'f% pf%%grd? .
e Heangdlienesul fonate was obtained (yield 61.29%.
mp.: 218.9-219.6C 1H NWR (300 MHz, DMSO d6) 8ppm 25
1. Praxdudt2hhn b , 12(27h(8kbx phery 2y 244 (42H, br), 3.62
(2H, br), 4.77 (1H, br), 6.90 (ZH? d, J =8.9 Hz),

7. trifl2idrahethoxybhéndiz)) pigedidine (2H, m , 7.32
(2H, d, J = 8.9 Hz), 7.45-7.55 (2H, m), 7.49 (2H, d,
J = 7.9 Hz). BBuspsddr. 1A metihoss 0§0pr edugipg an
am nophenol conpound represented by the fornula (1)
N/ CEDf2i0Hnowideiny estht-of4-R1 and R2, which may be
the sane or different, is a hydrogen atom a
substitiregrethaxysiestdxyittsdd wweme) kK§6 gLOWE, 13 4-
substituted or  unsubstituted aryl group or a
suBgF#f’E?éan&dlotﬁlﬁs@E@t i40% @ et dro @] e dRumakd rR2n
ta?ggngogether% w th the adjacent nitrogen atom nmay
of AT A -8 15P 962 e Mbe Méd SFdt #asc i nad hiodewi algen

ot L ht er veRi et.eroat . the heterocycle my be
su%g%?%lgt gé 29 ﬁgt gla % 59533:6? $-selfddieldl Fpaminpethe
9" P05 RELPE 8T +8 roon temperature, the catalyst was
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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
15 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,
20 vacuum-dried at room temperature and 123 mg of 1-(4-
hydroxypheﬁyl)—4—(4—trifluoromethoxyphenoxy)piperidine
p—toluenesulfonate was obtained {(yield 61.2%).
m.p.: 218.9-219.6°C
'H-NMR (300 MHz, DMSO-dq) Sppm :
2> 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 (ZH, d, § = 8.9 Hz), 7.11
(2H, d, 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).



hydr oxyl group, a substituted or unsubstituted | ower

al kyl group, a substituted or unsubstituted aryl

group, a substituted or unsubstituted aryl oxy group,
a substituted or unsubstituted heterocyclic group and
a substituted or unsubstituggd heterocyclic group-
substituted oxy group; and the hydroxyl group in the
formula (1) is substitutedCbAIMBe 2- or 4-position to
the am no group on the phenyl ring), which conprises

al lowi ng a cyclmdtheahedi gne donjioyingn r ept £6eMeath bYompound
the formula (2) 58 (1111--0 (2) O to react wth an
anFRErE§epdEd nephesemimmillsy the fornula (3) RL EVE
R 2 (3) (wherein RL and R2 are as defined above),

under a neutral or basic condition. 2. The nethod
according to claim1l erei pleach of Rl and Rz, which
may be the sanme or di t, is a drogen atom a

| ower al kyl group Llc nﬁ?wpave 1'to 3 substituents
selected fromthe grqgup consisting of a hal ogen atom
a hydroxyl group, a bstituted or unsubstituted aryl
group and a substituted or unsubstituted heterocyclic
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unsubstituted lower alkyl group, a substituted or
unsubstituted aryl group or a substituted or
unsubstituted heterocycle; R' and R?, taken together
with the adjacent nitrogen atom, may form a 5- or 6~
membergd heterocycle with or without other intervening
heterocatoms; 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)



consi sting of a halogen atom and a hydroxyl group, a
| ower al koxy group which may have 1 to 3 substituents
selected fromthe group consisting of a hal ogen at om
and a hydroxyl group, and hal ogen atons; or a
het erocyclic group which mayshave 1 to 3 substituents
sel ected fromthe group consisting of a | ower alkyl
group which may have 1 to 3 substituents selected from
59 the group consisti of a .halogen. atomand a
hydroxyl group, a | r aI%oxy grzgp whi ch may have 1
to 3 substituents s ed“fromt group consi sting
of a hal ogen atom an TE hydr oxyl group, and hal ogen
atoms; Rl and R2, take® together with the adjacent
nitrogen atom may forma 5- or 6-nenbered heterocycle
with or without other intervening heteroatons; and the
hePeFBEyEl Bifvhy abe ambBei compdunyl Irdmr&sestbdt by uents
S Iectfd fromthe group consisting of a hydroxyl

otBLa (dwer al kyl group which may have 1 to 3
substituents selected fromthe group consisting of a
hal ogen atom a hydroxyl ;group, a substituted or
unsubstituted aryl gr and a substituted or
unsubstituted hetergggslgc group;(éh aryl group whi-.ch
may have 1 to 3 substitdents sel ected fromthe gr oup
consi sting of a | ower al kyl group which nay have 1 to
3 it te d_fraomt.he grqup consisting of
2l oigrlénku:%tg% ;ﬁgd %Lﬁyafa’o%?lfl&gtﬁgﬁ%fgvef et &gk oky
GeQitPra W € Ty Sy have, & £ 0,3, substi tuents sel ect ed
fromthe group consisting of a hal ogen atom and a
favdr oxyl gD meeeolR LIRS & AG5E0AB 1M QY 9 OUP

ich may
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 unsubstituted 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



have 1 to 3 substituents selected fromthe group
consisting of a |ower alkyl group which nay have 1 to
3 substituents selected fromthe group consisting of
a hal ogen atom and a hydroxyl group, a |ower al koxy
group which may have 1 to 3 sygbstituents selected
fromthe group consisting of a hal ogen atomand a

hydenxybrogpokpnsare ihal egen a0Me R NI ARYCL |
group mhichb60 may ha?L l1to3 gﬁﬁgtituents sé+é€¥%ﬁoxyj'

frogrotp, gEOUBWeEORBSkSkiyNg rofurd WHaWer il KW ou
which may have 1 to 3 su%stigﬁents seléﬁtéﬁ froﬁg?h%

gr ospbsbbsiehtBy sefleatclalfegan taoMRNG &I PW g of a
group, a lower al koxy group which may have 1 to §;

substlogent stsal entied hyamokhe ggbapp @eRSIHHEIIMEDOfa@oms ;
hal ogen at om and a hydroxyl group, and hal ogen atons;

and a het er ocRtldmd oupa kethstddatiieg: XV IOrHad 3K SBent
may have 1 to 3 substituents selected from the group
corstsEeggn ohitam, | oaer fakkyh §roop Ghinehbeapdharaslrddc e
3" supstituents selected fromthe group consisting of

a Hatdyehr afbhoandohaydiokgkvgnoug, hatkaner calscoxynd
group which may have 1 to 3 substituents sel ected

from the group?® comssesyiglefmayhaeoguehsatbntaeddby 1 to 3

hydroxyl. group, and hal ogen atonms. 3. The net hod
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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 halegen 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 hydrozyl

group, and halogen atoms; a heterocyclic group which



unsubstituted heterocyclic group; an aryl group which
may have 1 to 3 substituents selected fromthe group
consi sting of a | ower alkyl group which nay have 1 to
3 substituents selected fromthe group consisting of
a halogen atom and a hydroxyl, group, a |ower al koxy
group which nmay have 1 to 37 substituents sel ected

f R4y theve J1OHB GOBBbSL atom and _a
hig?%xyl 61 group, andlggﬁggg% %?%%%?@grkggh M group

hes ' bgh i tibyent
®iOTyelhg §FoNPIvhEeh, ) FBYL havs, ] %Héépgi&{gf{ a%{(éfeei” D to 3

sel ected fromthe group consisting of y

gygnhswiﬁ@@nﬂﬁyséﬁﬂﬁtédt9r§m13Hh§t'f&&ﬁtéo§§hgﬁg%§ of a

fromthe group consisting of a hal ogen atom an

hyerlogen gitotm, ard | @VEBYdabXONY HaUp, Hhi Sl PBY 1 RAY gjgroup

to 3 substituents selected fromthe group consisti

ofwhd dialregerhaton and & Hiis@ituert OUs 1 A HakPERN the
atons. 4. The nmethod according to claim?2, wherein Rl

afdoORP, qukestiogptdiera vid Inlee adjacemd NikyQgeRy1
atom may forma 5- or 6-nenbered heterocycle mﬁtg or
WHERE®r GEerhd Ings erfiongs hebedoat drete el dec group-—
het erogycl e may be substituted by 1 to 3 substituents
SRl e
sEPEETEd WM Pe oD us hs mayg hefvea Thywy aXy|
grogg&. a |l ower al kyl group which may have 1 to 3
stb i?ﬁé‘ﬁ‘%s s&lectad ifrsmt hBegusope sweissis inofof a
halggen_atom a hydraxyl group, a substituted or
u%éuggt F?E‘P’?d géPﬁpy W@ﬁ%‘p“&’nﬂ gagebét itCutlegugrstituents
UDSYBSL LEUE h rocyclic roup;, an aryl group which
nmay have 1 ?gm3%§§b ifﬁbﬁ?ﬁgsﬁﬁgéEEeG%fPOHQﬁRQ%ﬂ(ﬁEPm
congi st hpar-8kya é wer alkyl oup, which may have 1 to
3 substi?uent¥ s ?ec édaf¥8H¥g£ P8y gr0lp Whier may
have 1 to 3 substituents s elected from the group
consisting of a halogen at om and a hydroxyl group, and
halogen atcms.
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 alkyl group which may have 1 to
3 substituents selected from the group consisting of a
halegen 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



the group consisting of a hal ogen atom and a hydr oxyl
group, a lower al koxy group which nay have 1 to 3
substituents selected fromthe group consisting of a
hal ogen atom and a hydroxyl group, and hal ogen at ons;
an aryl oxy group which may hae 1 to 3 substituents
sel ected fromthe group consisting of a | ower alkyl

gr Wi cindretya hayen laton8; sobski heerirscselact @4 ffOMhich
62 the group consisting of a halogen atom and a
hy@regxyiavegroupe 3. dwuetiabknky geouptebi ehomyhRawe olip
to 3 substituents selected fromthe group consisting

of Nl tolgen af omowka aykybxykogpowhicandahahegeni to 3
atons; a heterocyclic group which may have 1 to 3
aulssstidiiant s edader e d r dnem hehgr gupuponshstisagnef o& a

| oner, al kyl group which may have 1 to 3 substituents
sel@dos®n Adwm tansl g duprlewrisl sytrogpof 2aalhakbogehkakgnyroup
and a hydroxyl group, a |ower al koxy group which may
haV&1f't gray t thRert sSwestetteent s oneinetgdotpon the

consistin en atom and a hydroxyl group,

of, a, ha%&g
and TRAFo FEN SAEEHEI ¢ dIHRBBAePRcand a hydroxyl
gr -substituted ox roup which may have 1 to 3
sugggﬁédeﬁpg g@ﬁé@%@%eﬁh the group consisting of a
| oner al kyl u ich _my have 1 to , Substituents
se}ygct ed fr o%ht%hgle\g?lgﬁg accocynosj‘? s]tl?ghg];t%fcga“ﬁa pbgen atom

i ; whi.ch
angha Q%{gr gxyé%grlgzu,p tﬁcér?vfé%%léﬁg%‘(ng%gﬁghegﬁlgaBcha%

have | substituent's sele r om

constsbiyBd atoad, hﬁlagg%r?f{ %mfiangnfa @%&{Br%fefd HEUDocycie

and hal ogen at oms. The met hod accor “to anyon
of wtthi 68 WitRodt ovwhereiintleh®r A ity HAWdSnPheVd the

group or a napht hyl
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 halogén 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



group; the aryloxy group is.a phenoxy group or a
napht hyl oxy group; the heterocyclic group is a 5- or

6- nenbered saturated or unsaturated heterocyclic
group; and the heterocyclic group-substituted oxy
group is an oxy group substituted by a 5- or

6- menbered saturated or ung@turated heterocyclic
group. 6. The nethod according to claiml1, whereint %_
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trifluoromethoxypheno xy) piperidine, 1-(4

hy @mapphanytiopes- n}dnoxaxgﬁpperw’aiﬁlé may (lzﬁve lto3
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one of “clains 1t whi ch i s conducted. under a

neyircalp, candbwbenalkexyTbewptxhbﬂclacw cdiaue tlo tany3 one

of claims 1 to 6, which is conducted in the presence

of sabs&itueatapeeigctedhronithe cIreuy CAFHRAING |
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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 coﬁsisting 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 halogeﬁ atom and a hydroxyl
group, and halogen atoms.
5. The method according te any one of claims 1 to 4,
wherein the aryl group is a phenyl group or a naphthyl

~ group; the aryloxy gioup is . a phenoxy group or a
nephthyloxy 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.

6. The method according to claim 1, wherein the



11. The method according to any one of claims 1 to 6,
wherein the reaction is conducted at a reaction

tenperature of roomtenperature to 150C. 12. The

nmet hod according to any one of clains 1 to 6, wherein
t he cycl ohexanedi one conmpound of the fornmula (2) is
used in an equi nol ar anount 4+ @3l6- nol e based on 1

nol e of the am ne conpound of the formula (3). 13. The
nmet hod according to claim 1, substantially as

her ei nbefore described with reference to an

t hamiawpnened. compaund 4 1sadl »if Wwﬁa&ﬁ& (%{Mwen

produced by the nmethod of claim1, 15. _An anm nopheno

t héwysrgrypagnyl) ~4-h

corpddigcsonetiPRYPReNe Ky ImPiper 145G rark 40 y as
her ei nbefore describggrmﬁth_refannce to ,,any one of

oxypiperidine, 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 any one of claims 1 to
6, which 1is conducted in the presence of a

dehydrogénating 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 any one of claims 1 to
6, which is conducted without a dehydrogenating agent.
9. The method according to any one of claims 1 to

6, which is conducted under a neutral condition.

10. The method according to any one of claims 1 to
6, which is conducted in the presence of a basic compbuhd,
wherein the basic compound is used in an amount of 0.5 to’
5 mole based on 1 mole ¢of the aminé compouhd of the
formula (3). . A

11, The method according to any cne of claims 1 to
6, wherein the reaction is conducted at a reaction
temperature of room temperature to 150°C.

12. The method according to any one of claims 1 to
6, wherein the cyclohexanedione compound of fhe fofmula
{2) is used in an equimolar amount to 10 mole based on 1
mole of the amine compound of the formula (3).

13: The method according to claim 1, subs;antially

as hereinbefore described with reference to any'one of the

examples.



- 64 -

14. An aminophenol compound, when produced by the

method of claim 1.
15. An aminophenol compound according to claim 14,

substantially as hereinbefore described with reference to

any one of the examples,



