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DESCRI PTI ON EPOXY COMPOUND AND METHOD FOR
MANUFACTURI NG THE SAME TECHNI CAL FI ELD The present

WO pwsnsioen rel ates to an epoxy conpound and a PET/ne2d08/058798

for manufacturing the sane. BACKGROUND ART A 2

, 3-di hydroi mdazo [2 , 1-b] oxazol e conpound or salts

t hereof are useful conpounds as an antitubercul ar
agent (WO2004/033463, WO2004/ 035547 and WO2005/ 042542)
, the oxazol e conpoun@EﬁpRggﬂﬂsmﬁhereof are

represente t he neraI formula (1 where
?é%éFﬁl‘éP@W%‘? T W@t %’-F pod She

represents a p|per|dyl group represented by the
general formula (Al) : (wherein R3 represents: (Ala) a
phenoxy group having a hal ogen- substituted | ower

al koxy group (s) as a substituent (s) on a phenyl

b enoxy- substituted | ower al kyl group
ﬁ%@#ﬁ%kéhhgﬁ%ggﬁ- substituted | ower al kyl group (s) as
a substit qu{e g&)e 1RRARA 1 G Flated Do arPhaiisty

e wer

-substi tut alkoxy | ower al kyl group having a

rrgﬂﬁ.gl SnAS hetid ifdie Marfactudmhehd Gmep,

phenyl -substituted | ower al kyl group having a
halogen substituted | ower al koxy group (s) as a
substituent (s) on a phenyl group,

BACKGROUND ART

A 2,3-dihydroimidazo(2,1~bloxazole compound or
salts thereof are useful compounds as an antitubercular
agent (WO2004/033463, WO2004/035547 and W02005/042542),

the oxazole compound or salts thereof are represented by

the general formula (1):
ZN-—<?i:jI::ﬂ>><:R1 (1)
NZ 0 (c:H,?)n--—o--{i}—--rz2

wherein R' represents hydrogen or a lower alkyl group;
R? represents a piperidyl group represented by

the general formula (Al):

—N<:>——R3 (A1)

(wherein R® represents:
(Ala) a phenoxy group having a halogen-substituted

lower alkoxy group(s) as a substituent(s) on a phenyl

group,
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(Ale) an am no group having a phenyl group having a
hal ogen- substituted | ower al koxy group (s) as a

WG astiiaent (s) on a phenyl group, and a | owePCHIIRYIS/058798
group , or (AIf) a phenyl -substituted |ower al koxy
group having a hal ogen- substituted | ower al koxy group
(s) as a substituent (s) om a phenyl group), or a
pi perazyl group represented by the general formula
(A2)): a( whensiy Rahsdprtade sioweR @) lkyplargup having a
-substituted | ower al kenyl group having a hal ogen-
dailsdenrsedpstoarted KWy Y Groyp @ )s @std t uent

(s) on a phenyl group, or (A2b) a hal ogen- substituted
FRESAL tHesFdS): Ahd @h‘eéﬁ’rleﬁ%%@'an integer of 1 to 6

... Th Pat ent. Do nts dj scl , facturi
SRR i L S e R Sl e e
d, .f I t ; I '
R s LR esell i e R "R
inth b ; d X1 t
zﬁﬁgﬁgggﬁxéggnfgpeaaﬁi{po g?oﬁp?v$heagbove-Lgﬁisgﬁgds
qﬁéﬁgl%.%ﬂ@ﬂyﬂuédﬁ%ﬂﬁtdﬂﬂﬁ”ﬂéﬁgr(éﬂﬁ¥m”§ké§p having a

ant 1 tubercul ar agent, and the devel opnent o
A1 N JEtthadss fwamniflasttrgRgp (Eusdg ial |y and

profitably the conmpound is nuch desired. It is an
chiteaii taferithe )praas entphamentgmoug 0 provi de a novel
internedi ate for manufacturing a 2, 3-

(Ale) an amino group having a phenyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyi group, and a lower alkyl
group, Or

(Alf) a phenyl-substituted lower alkoxy group having a
halogen-substituted lower alkoxy group(s) as a

substituent (s) on a phenyl group), or a piperazyl group

represented by the general formula (A2):
/ N\
—N N—R* (A2)
/

(wherein R* represents:

(A2a) a phenyl-substituted lower alkenyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group, or

(A2b) a halogen-substituted phenyl group); and

n represents an integer of 1 to 6. These Patent
Documents disclose, as a manufacturing method of the

2,3-dihydroimidazo[2,1-b]loxazole compound, for example,



ow_4{?§ereof, shown in Ite arftf | tem 2 bePOW\| tlm,
yj de AT EPOXY..£0 ncMor salts TherBof
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di hydroi m dazo [2 ,1-b] oxazol e conpound represented
by the general formula (1) in a high yield and a high

w@enostiyodmnd a manufacturing nethod of the PCT/JP2008/058798

intermedi ate, DI SCLOSURE OF THE | NVENTION As a result
of intensive studies on a manufacturing nethod of a
2, 3-di hydroimdazo [2, 1- B ]oxazol e conpound
represented by the above general formula (1) the
Br meehbdi Bherhoby haee FH3lnwingaReasitigna i capasly
conpound represented by the bel ow general formula (2)
asagtsvar FomgudawAmat eri al enabl est o manufacture a
2, 3-di hydroi m dazo[ 2, 1-b] oxazol-e compound
represented by the general formula (1) , which is an
‘e principle of an ant i-tubercular agent in a
ield aag with a high puri This finding has

‘ ) eki on of theop menvention. The
/i on provi déé ah Seeky conpou s rk‘ts

5 represented
by the general férnm&<,) : wherein Rl represents
hydrogen or a |l ower al kyl group; R2 represents a
pi peridyl group represented by the general fornula
(Al') : (wherein R3 represents: (Ala) a phenoxy group
Rieirad na A3l RYeMd Suhstd t ke dsdmsveds alk oxlye galoope f sand

.as a substituent (s) on a phenyl
X' represents a halogen atom or a nitro group.

The above-mentioned oxazole compound is an
important compound as antitubercular agent, and the
development of alternative methods for manufacturing
industrially and profitably the compound is much
desired.

It is an object of the present invention to
provide a novel intermediate for manufacturing a 2,3-
dihydroimidazo[2,1-b]oxazole compound represented by

the general formula (1) in a high yield and a high

purity, and a manufacturing method of the intermediate.

DISCLOSURE OF THE INVENTION

As a result of intensive studies.on a
manufacturing method of a 2,3-dihydroimidazo{2,1-
bl oxazole compound represented by the above general
formula (1), the present inventors have found that
using an epoxy compound represented by the below

general formula (2) as a starting raw material enables

R2



group , (Al b) a phenoxy- substituted |ower al kyl group
havi ng a hal ogen- substituted | ower al kyl group (s) as
w@2®shstopd uent (s) on a phenyl group, (Alc) a pPEnyI2008/058798
-substituted | ower al koxy | ower al kyl group having a
hal ogen (s) as a substituent (s) on a phenyl group,
(Aid) a phenyl -substituted |ower al kyl group having a
hal ogen- substituted | ower al koxy group (s) as a
subabinifestuls) a0a , 8 - dhbygirogmddiezq 8l &) bd P XAHE
group having a phenyl group having a hal ogen- .
sobgound: eepirewentaidk By tieogeneyplagor t(lyentrich
(s) on a phenyl group, and a lower alkyl group, or .
@Al Bp acghapyPriggedlet efedn &ﬁ&lﬁ%‘&a&u&%&ﬁ ng &
a hal ogen-_ substi,tuted_ |l ower alkoxy aup (.s)..as
Ssh SiadR 208 T Spldah By GE iy has
roup represented. hy th ner T ) o
5 gﬁﬁ]e&éﬂ% 4CP5‘§$L§§&§PS :0%( %%ae) pglep%eglr%:}i ngfsu st1tut ed
| ower al kenyl ar avi . ggggpdgg) | t
| owner aIko§§e§%%%%%F%)%§§%gﬁggg£ |tu§ht.(§§ié#k§g’
RG] AP sl ol AR A3 iSHie Ul ethdhrrel 2
group, - and n represents an integer of 1 to 6 . Item?2

beh@uRr ovi de an epoxy conpound or salts thereof
sel ected fromthe group consisting of:

Ttem 1:

10 To provide an epoxy compound or salts thereof

represented by the general formula (2):

R1

i?:nmwm—o~<::>h——w )

wherein R' represents hydrogen or a lower alkyl group;
R? represents a piperidyl group represented by

the general formula (Al):

——NC>——R3 (A1)

15 (wherein R® represents:
(Ala) a phenoxy group having a halogen-substituted
lower alkoxy group(s) as a substituent(s) on a phenyl
group, ‘
(Alb) a phenoxy-substituted lower alkyl group having a
20 halogen-substituted lower alkyl group(s) as a

substituent (g) on a phenyl group,
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1) (R -1- [4- (2,3-epoxy-2-nethyl propoxy)phenyl] -4-
(4-trif luoronethoxyphenoxy) piperidine ; 2 ) (R -1-

WO 2008(18098- epoxypr opoxy) phenyl] -4- (4- PCT/JP2008/058798

trifluoromethoxyphenoxy) piperidine ; 3) (R -1- [4-
(2, 3-epoxy- 2- et hyl propoxy) phenyl] -4- (4- trif

| uor onet hyl phenoxynet hyl )pgiperidine ; 4 ) (R -1- [4-
(2, 3- epoxypr opoxy) phenyl] -4- (4-

t(niLkl) uar ek l-phdadipmsedy [Lowerp elkdixye Lovey) alRyLl 1-
[4- (2 /3-epoxy-2- nethylpropoxy)phenyl] -4- [3- (4-
triolibu brutiegh ex yelegen) =) 2 asr gpempal q?é‘!ta(ﬁ)n@n 26 )
(R -1- [4- (2, 3-epoxypropoxy) phenyl] -4- [ 3- (4-
PhﬁﬁYﬂuéﬁ@ﬁ@bhoxyphenyl) - 2-propenyl ] piperazine;

%f?ég‘b%?‘ BeRABPOS PSR S haé”an% ﬁ)
BT a%f)%%*ﬂ%ﬂ? ”%E‘fgﬁl@%‘é’ ‘ﬁé"ﬁp @y Ha 2y
6’?8&&“@%&?3@? zolgﬂy %%%ﬁ’%%}%% "10) 4( R§ " 1E“[£1- (2,3

f%ﬁ 2 gp %?ﬁ%%%]haﬁ%ﬁéyé P U RIRS HRABRNZY |
62135 Q’éﬁb%‘t'ﬁ:tlmédo NRRAYY KRN lgrdrp (YRt - N (4

-trifluoronet hoxyphenyl) ]am nopiperidine ; 12) (R
sﬁbs[t&tm%hlty(ls Nor 4 ghsiiluerems, heaxnpheMdved adikyd:

1- -[4 - (2,3 -epoxypropoxy) phenyl] piperidine ; 13)
gRoupl - od- chl orophenyl) -4- [4- (2, 3-epoxy-2-
nmet hyl propoxy) phenyl] piperazine ; 14) (R -1-
(1| or ehtegyll-Jsubst ftnted@ Ipwer alkoxy group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group), or a piperazyl group

represented by the general formula (A2):

-~—N N—-—R* (A2)

(wherein R* represents:

(A2a) a phenyl-substituted lower alkenyl group having a
halogen-substituted lower alkoxy group(s) as a
gubstituent (g) on a phenyl group, or

(A2b) a halogen-substituted phenyl group; and

n represents an integer of 1 to 6.

Item 2:
To provide an epoxy compound or salts thereof
selected from the group consisting of:

1) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4~ (4-
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epoxypropoxy) phenyl] piperazine ; 15) (R -I- [4- (2,

3-epoxy- 2-nethyl propoxy) phenyl] -4- (4-trif

' and 16) ¥@)/Jr2008/058798

(4- (oxiranyl met hoxy) phenyl) -4- (4- (trif

| uor onet hoxy) benzyl oxy) piperidine . The present

i nvention further providese manufacturing nmethod of

an epoxy conpound or salts thereof, shown in Item 3

bt icdid ud taere thoxyRdgnasy Jds remet i) f or manuf act uri ng

an epoxy conpound or salts thereof represented by the

Pon el - ¥okdmul 2 Y- BPox iy Jherpl larft fEare t he

sane_as the above, b r%acjing,a,conpound or salts
@&OWW@K%’L Heiornul a (3)

tHelr :

?B’SEI ORI MR Eeh —%%%?qé%‘f%iﬁiﬁ%i%fﬂ% %Ga-
%”ﬁf#%&%%é{%&%%ﬁié@%ﬁﬁ%>e%ﬂ?9%%‘é‘<?ie1§%fn?edabS “the
Dovd ol T A S oo dhatiyd -4 Dp o ams as the

%ﬁlﬁﬁﬁ%ﬁﬁ%ﬂm&hﬂwﬁémmd or salts

own’in ltem4 bellow™ I'tem4 : To provide a

et had for [m(m,fﬁré&w;im A HAZSH Sp ORI DY - Saf 35 (4 -
t hereof represented by the

trifluoromethoxyphenyl) -2-propenyl]l piperazine;

6) (R)-1-[4-(2,3-epoxypropoxy) phenyl]-4-[3-(4-
trifluoromethoxyphenyl) -2-~propenyllpiperazine;

7) (R) -4-(4-chlorobenzyloxymethyl)-1-[4-(2,3-epoxy-2-
methylpropoxy) phenyl] piperidine;

8) (R)~-4-(4-chlorobenzyloxymethyl)-1-{4-(2,3-
epoxypropoxy) phenyl] piperidine;

9) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4~ (4-
trifluoromethoxybenzyl)piperidine;

10) (R)—l-[4—(2,3-epoxypropoxy)pheny1]—4—(4—
trifluoromethoxybenzyl)piperidine;

11) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl]-4- [N-
methyl-N- (4-trifluoromethoxyphenyl) ] aminopiperidine;
12) (R)—4-[N-methyl—N—(4—triflﬁoromethoxyphenyl)]amino—
1-[4-(2,3-epoxypropoxy)phenyl] piperidine;

13) (R)-1-(4-chlorophenyl) -4-{4-(2,3-epoxy-2-
methylpropoxy)phenyll piperazine;

14) (R)-1-(4-chlorophenyl)-4-[4-(2,3~
epoxypropoxy)phenyll piperazine;

15) (R)-1-[4-(2,3-epoxy-2~methylpropoxy)phenyl] -4- (4-
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general fornmula (1) : wherein Rl, R2 and n are the
sane as the above, by reacting a conpound or salts

W@ b@saeioor epresented by the general formula (5pCT/JP2008/058798

wherein X1 represents a hal ogen atom w th an epoxy
conpound or salts thereof represented by the general
formula (2) : wherein R, Rand n are the sane as the
above. An epoxy conpound or salts thereof of the

ged €l alorbmetiloxyiidh zydoxydiprigetrd dime ;presient i nvention
is a novel conpound which is not described in any
décurtdnt4. - (4Ar cxigapydaverdeay) pheswlts 4Hereof of the
general fornula (2) accordi ng to the present invention

dice Ldapgomes hexyi) ieazyd erat @ 106 1M -act uri ng an

oxazol e conpound or salts thereof repr esent ed t he
general for Qr(ef)en \?vﬁ’iV@ﬁl O ?t?’frﬁ &)ey

TR R CEARY TR 2 nasep%‘ﬁ%gfﬁo%%{oﬁ%id?% i 8Lt
A@%%{%ﬁﬁy %’?l%uqqlflgz% §e@3teq_qbvpy t he above general

'S pre Iy a conpound or salts thereof
g\ctedfromthe group consisting of: 1) (R -1- [4-
?‘; epoxy- 2- met hyl propoxy) phenyl] -4- (4-

trifluor omeiNRIRRRROY InatiHRRY Iﬂaxneaan@a)cdﬂmgl-az{ 4-
(2, 3- epoxypropoxy) phenyl | -4- (4-

oarRiEX Hh ey thigtedfdivepres@ntdR)by Ithd 4-
(2, 3- epoxy- 2- net hyl propoxy) phenyl] -4- (4-
general formula (2):

R1
(07 '\(CHz)n—O-@—RZ 2)

wherein R, R?® and n are the same as the above, by
reacting a compound or salts thereof represented by the

general formula (3):

R1
\ 07 ’\(CHz)n'-XZ (3)

wherein R!' and n are the same as the above; and
X* represents a halogen or a group(s) causing a
substitution reaction similar to that of a halogen with

a compound or salts thereof represented by the general

formula (4):



wao eioBltgor@ et hyl phenoxynet hyl ) pi peridi ne ;
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trifluoronethyl phenoxynethyl) piperidine; 4 ) (R -1-
[4- (2, 3-epoxypropoxy) phenyl] -4- (4-

5 DCT/R)20081058798
[4- (2, 3-epoxy-2-net hyl propoxy) phenyl] -4- [3- (4-
trifluoronmethoxyphenyl )-2 -propenyl] piperazine ; 6 )
(R -1- [4- (2, 3-epoxypropoxy) phenyl] -4- [3- (4-
trifluoronmethoxyphenyl) -2-propenyl] piperazine;, 7 )
(R)erelin (BE difl shebeame @8y kdehybovel- [4- (2, 3- epoxy-
2 - nethyl propoxy) phenyl] piperidine ;8 ) R% - 4-
(4-ch|orobéﬁ&%h&ﬁ@ﬁﬁﬁ%y%ﬁvemtfqﬂ(QQ%Eh%Ed&§%Y PBRYF

henyl] piperidine ;. 9 R -1- [4-
%éga%%ﬁégéggémﬁég%éﬁd%%x%ﬁéﬁ%%@?#e_ggmgggn@r?f salts
| L oxyb i perigdine ,- 10) (R -1- [4-
L ARRAR prsstbie, " 1D) (9 L

| uor omet hoxybenzyl ) piperidine ; 11) (R -1- [4- (2,

3- epoxy- 2- et hyl propoxy) phenyl] -4- [Nnethyl- N (4
~'—ft.[él{lll\%iprom%thoxyphenyl) ] am nopi peridine ,- 12) (R
-4- [ Nnethyl-N- (4 -trifluoronmethoxyphenyl) ]Jam no- 1
- [4- (2, 3re &P 0X Yohe BREAYEdbr Phde E sk PELiAG) 2t R)
-1- (4-chlorophenyl) -4- [4- (2, 3-epoxy-2-

et Ayd P& oponpdudesy | $aPt petisgraet ; rdgreé&hted-by the

" (4-chlorophenyl) -4- [4- (2,3- epoxypropoxy) phenyl]

preaesezl netormdby (R):-1- [4-
(2, 3- epoxy- 2- et hyl propoxy) phenyl] -4- (4-
trifluoromethoxybenzyl oxy) piperidine ; and 16) (R

-1-7 (4- (oxirany] nethoxy) phenyl) -4- (4- (trif
| uor onet hoxy) b fﬂffﬁéQiﬁm peri di ¢y
N “< > R

(o) (CHn—0

wherein R*, R?® and n are the same as the above, by
reacting a compound or salts thereof represented by the

general formula (5):
H
/
)
OxN ()
N’A\x1

wherein X' represents a halogen atom, with an epoxy
compound or salts thereof represented by the general

formula (2):

Rq
:O; '(CHg)ﬂ"‘o—< >—-——R2 (2)

wherein R*, R* and n are the same as the above.



Each group described in the present specification is
specifically as follows. The hal ogen atons include a

wWo kaosn 40980 at om chl ori ne atom broni ne at om ankCT/@rR008Z058798
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atom The | ower al koxy groups include, for exanple,
i near or branched al koxy groups having 1 to 6 carbon
atons (preferably 1 to 4 cerbon atons) . Mire
specifically, they include nethoxy, ethoxy, n-propoxy,
i sopr opoxy Ann-epdtxyx wonpeuing @y satldrst dhemeof, of the
secbut oxy, n-pentyl oxy, 1-ethyl propoxy, . )
igeopenily Ifoxyuieop@nt Wasordimohéxy Itddey present invention
1,2,2-trinethyl propoxy,, 3,3- dinethylbutoxy,,
Q—Seﬁhﬁpbr'@tlowmﬁoé@%i%% ignaoy -d%‘é?t%heﬁﬁ Ty 1983y
roups . The hal ogen- substituted | ower al koxy groups
OPCU§EShe | ower al koxy groups as nentioned above

havi 1tq 7, f bl to 3 | t

nevL S, £\ gl Skl < Yol R o Sh

fl thaxy, di f hoXY . t 1 .
AT RGN oo Y ABIGE oo el B Oencon

2R e LD HOMURIRO e EdNhRiRled HALOMFRE haxy.
, 2, 2-trifluoroethoxy, pentafluoroethoxy, 2 -
028 ROMbourd dr Fditd Y ORRPresented by the
hept af | uor opr opoxy, heptafl uoroi sopropoxy, 3 - .
Gl el GRMMG1a2- Gl ,OID B8y inpdytemiprapexy, 4, 4, 4-
trifluorobutoxy , 4,4,4,3,3 -pentaf |uorobutoxy , 4-

i idrHerramenhivet teex \f, 022 el derioaitsnand 5, 5, 5-
trifluoropentyl oxy, 5-chloropentyloxy , 6,6, 6-
agrichemicals, especially as an anti-tubercular agent.

An epoxy compound represented by the above
general formula (2) is preferably a compound or salts
thereof selected from the group consisting of:

1) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4- (4~
trifluoromethoxyphenoxy)piperidine;

2) (R)-1-[4-(2,3-epoxypropoxy)phenyl] -4- (4-
trifluoromethoxyphenoxy)piperidine;

3) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4~ (4-
trifluoromethylphenoxymethyl)piperidine;

4) (R)-1-[4-(2,3-epoxypropoxy)phenyl] -4- (4~
trifluoromethylphenoxymethyl)piperidine;

5) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4-[3-(4-
trifluoromethoxyphenyl) -2-propenyl]lpiperazine;

6) (R)-1-[4~-(2,3-epoxypropoxy) phenyl]-4-[3-(4-
trifluoromethoxyphenyl) -2-propenyl]lpiperazine;

7) (R) -4- (4~-chlorobenzyloxymethyl) -1-[4-(2,3-epoxy-2-

methylpropoxy)phenyllpiperidine;
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trifluorohexyl oxy and 6-chl or ohexyl oxy groups. The
phenoxy groups having a hal ogensubstituted | ower
group as a substi t uePCT/§E208/058798
i nclude, for exanple, phenoxy groups having 1 to 3
(preferably 1 ) the hal ogen- substituted | ower al koxy
groups as nentioned above pm a phenyl group as a
substituent (s) . The lower al kyl groups include
lgiyne(@r) -ar- (ar-amdloedbeniapl agrymegshhiavi Ingl 4t ¢ 36- car bon
atons (preferably 1 to 4 carbon atons) . Mre
speciyiinogicxy,) phieay 1il peRade digtehy| , et hyl, n-propyl,

i sopropyl, n -butyl, isobutyl, tert-butyl, sec-buty],
) pel®yiL - [# --(%t3hﬁpaéﬂﬁﬁ"@eqf§’&§&ﬁaﬂffy)rf&ﬁ5§ﬁﬁy1 ) %’J -

-hexyl, 1,2, 2- i met.hyl, yl. , 3,3 -dinethyl butyl ,
%—@fﬁ%%ﬁ’%ﬂtﬁoﬁé’&ﬁr I %rre M’é‘rﬂ?pr O’gl}qféﬁfyl pent Iylrmgrgup:. yThe
hal - tituted | | Kwl j de th
e B 151 s S o e AT B 10 07,

f { bstit t
e et A E R AR oromathyt -
gﬂlf)' ugyyoret ch}ﬁé&%@-@@ﬁéﬁﬂ 1;9:![6;%%}1)%}{%;'71] -4~ [N-
, trichl"oromet hy :

i'chl oronet hyl r , brononet hy

- Qidgmnet ﬁl\dtni A P TN MBFSHBRFY) | adirdopiperidine ;
di f1 uor oet hyl

2,2,2-trifluoroethyl, pentaf

|10 o)y - [R-rid tiFioat-hid - t 2t Ehiaraned tysxyherly B Tamino-
| uoropropyl, heptaf |uoropropyl , 2,2,3,3,3 -pentaf

| Lok 4o pi20,@H epostyatarfd:uormhenupt apiper Biigke or opr opyl ,
2-chl oropropyl, 3-bromopropyl , 4,4, 4-trif

| B0r ofRityll - (4 dhlhghenyl) -4~ [4- (2, 3-epoxy-2-
methylpropoxy) phenyll piperazine;

14) (R)-1-(4-chlorophenyl) -4-[4-(2,3-

epoxypropoxy) phenyl]lpiperazine;

15) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl]-4- (4~
trifluoromethoxybenzyloxy)piperidine; and

16) (R)-1-(4- (oxiranylmethoxy)phenyl) -4~ (4-
(trifluoromethoxy)benzyloxy)piperidine.

Each group described in the present
specification is specifically as follows.

The halogen atoms include a fluorine atom,
chlorine atom, bromine atom and iodine atom.

The lower alkoxy groups include, for example,
linear or branched alkoxy groups having 1 to 6 carbon
atoms (preferably 1 to 4 carbon atoms). More
specifically, they include methoxy, ethoxy, n-propoxy,

isopropoxy, n-butoxy, isobutoxy, tert-butoxy, sec-

butoxy, n-pentyloxy, l-ethylpropoxy, isopentyloxy,
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pent af | uorobutyl, 4-chlorobutyl, 4-bronobutyl, 2 -
chl orobutyl , 5,5,5- trifluoropentyl , 5-chloropentyl

WO 2@8/18096-t ri f| uor ohexyl and 6-chl orohexyl grPCpIR2004158798

phenoxy- substituted | ower al kyl groups are
exenplified by the | ower al kyl groups as nentioned
above havi ng one phenoxy grioup as a substituent. More
specifically, they include phenoxynethyl , 2 -
ﬁbepenyynbxy,,nlhpky&oxyethya 2 -2rphetbyypropoxy,23.3-
phenoxy- 1-nethyleth 2- phenoxy- 1-ethylethyl, 3 -
ﬂhmabhybbuppMYan@ &téﬁéh§%95MbyPS@héﬁﬁéothénﬁhénoxy-
substituted | ower al kyl groups having a hal ogen-
BebEYIPanEylPEXe BXaPRYI group (s) as asubstltuent (s)

Subet [t it SEERORBT oAy FUBEEARE S TENETo Aa RS e otPs
BB o R P
ubs%l %3 GS) E%%f@r@t%& L group. h-éﬁ.%tgle‘i’iw%ﬁ:oﬁ{&%?éya

gro are exenplifiéd I ower al kyl

%h%gfaitﬁ%nfm%tﬂ ong abaye havicad 19ne ﬂkfé‘&erlr@l@éy

group as nenti oned abov as a substituent. More

s$heokbiehloy, t BRY 1ukelonde n oxyiEldromethoxy,
2- nmet hoxyet hyl , 1-ethoxyethyl, 2 - ethoxyethyl,

2hil sebhikexyeihy i1 chldrdime ooy e tthylch 1> romethoxy,

met hoxy- 1- et hyl et hyl , 2-net hoxy-I-ethylethyl, 3 -
webhorgphoxyl, didretomepioeyyl diZhlssinflaoemsHioxy ,
3-n~ but oxypropyl, 4-n-propoxybutyl, |-nethyl-3-

2s @b B+ txyifriowydoe thbxyl - mamﬁﬂﬁﬂuoEPeiﬁKE%htﬁgbxyethyI,
5- nhexyl oxypent yl

chlorcethoxy, 3,3,3-trifluoropropoxy,
heptafluoropropoxy, heptafluoroisopropoxy, 3-
chloropropoxy, 2-chloropropoxy, 3-bromopropoxy, 4,4.,4-
trifluorobutoxy, 4,4,4,3,3-pentafluorobutoxy, 4-
chlorobutoxy, 4-bromobutoxy, 2-chlorobutoxy, 5,5,5-
trifluoropentyloxy, 5-chloropentyloxy, 6,6,6-
trifluorohexyloxy and 6-chlorohexyloxy groups.

The phenoxy groups having a halogen-
substituted lower alkoxy group on a phenyl group as a
substituent (s) include, for example, phenoxy groups
having 1 to 3 (preferably 1) the halogen-substituted
lower alkoxy groups as mentioned above on a phenyl
group as a substituent(s).

The lower alkyl groups include linear or
branched alkyl groups having 1 to 6 carbon atoms

(preferably 1 to 4 carbon atoms). More specifically,

they include methyl, ethyl, n-propyl, isopropyl, n-
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, 6-methoxyhexyl, 1-ethoxyisopropyl and 2-nethyl

- 3- et hoxypropyl groups . The phenyl -substituted
groups are exenpl i fiRCI/mBROCINES8798
| ower al koxy | ower al kyl groups as nentioned above
havi ng one phenyl group as a substituent on a | ower

al koxy group. Mre specificakly, they include

benzyl oxymet hyl , (2- phenyl et hoxy ) net hyl

( udtvdny | iadkesey 1), e - butysl (3seqaﬁenwlpr Sp@en LIk opyd
, phenyl but oxy) butyl , (5- phenyl pent yl ox
);?é‘q%}(}shpropéf L1, ( 4-SomsmHYHex %E&%n'%@xyln hegyl, ﬁ/ %‘yl -

% %%}et ho%T gyl a 2@5@%23?% f?ywethylbutyl
quenzgﬁxsgg ntypeg%%&%é%l p%%%éﬁg&y bgpéﬁLgxy$ﬁgyl,
henyl ~ -

havi ng asﬁaﬁ%gé%%?%ﬁ*e%i%ub?ﬁé% ) Yl Hihage
griQ videc lide ,10%&» 130 %éntl Hdded

| oner al koxy | ower al kyI grou S as nentlone above

hawshiggl 1t @o 7, PREFRHIS ablds Bt had og etxh%ﬁ&@w a
aton(s) as a substituent (s) on a phenyl group . The

plseielt 1-+siehat (st ut esolrenwasperiletlcagrigypsane iexanmld f i ed
by the | ower al kyl groups as nentioned above havi ng

ofd uplremglt hgrlougdids uarenlettivily etr.i Mce-crerdivfli,cal | y,
they include benzyl, 1-phenylethyl, 2 - phenylethyl,
1ﬂﬁépwymetb¥ﬁhedypbﬂﬁypmathwid|ﬁéﬂ@ﬁlqp@mw@mﬂLethyl,
1b%o%5m%%%§1 '%1§233¥%%E%5%| dlchlorofluoromethyl 2,2~
difluoroethyl, 2,2,2-trifluoroethyl, pentafluorocethyl,
2-fluoroethyl, 2~chloroethy1, 3,3,3-trifluoropropyl,
heptafluoropropyl, 2,2,3,3,3-pentafluoropropyl,
heptafluoroisopropyl, 3—cﬁloropropyl, 2-chloropropyl,
3-bromopropyl, 4,4,4-trifluorobutyl, 4,4,4,3,3-
pentafluorobutyl, 4-chlorobutyl, 4-bromobutyl, 2-
chlorobutyl, 5,5,5-trifluoropentyl, 5-chloropentyl,
6,6,6~-trifluorohexyl and 6-chlorohexyl groups.

The phenoxy-substituted lower alkyl groups
are exemplified by the lower alkyl groups as mentioned
above having one phénoxy group as a substituent. More
specifically, they include phenoxymethyl, 2-
phenoxyethyl, 1l-phenoxyethyl, 2-phenoxyethyl, 2-
phenoxy-1-methylethyl, 2-phenoxy-l-ethylethyl, 3-
phenoxypropyl and 4-phenoxybutyl groups.

The phenoxy-substituted lower alkyl groups

having a halogen-substituted lower alkyl group(s) as a



phenyl propyl and 4-phenyl butyl groups. The phenyl
-substituted | ower al kyl groups having a hal ogen-

WG astiaoot ed | ower al koxy group (S) as a substPCUEA08/058798
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(s) on a phenyl group include, for exanple, the phenyl
-substituted | ower al kyl groups as nentioned above
having 1 to 3 (preferably 13) hal ogen- substituted

| ower al koxy groups as nentioned above as a

sufistti ttueent (s) om a gyl group. iTtkudghenidr gesapele,
havi&gta hal ogensubstituted | ower al koxy group (s) as

& haitphenaentsykyt BHEeHARRT GEHpL | Fed\iere, af grentioned
BT i B S A e O b Qi Frdeea
e el S ATAREY & SR I b Vet
T S R 4 R Gt oupas o subet tuent
aroup. one HENEIRE A BELEP B’ DAY (ol M alt 10
halQgen: £ S Sty il et bW s BEKDXYr 8694 Pad She@Sidned

substituent (s) on a phenyl droup and one | ower alkyl
HIBARE Iﬂ\ﬁrﬁ%%ﬂé T1SHDBtATIHGEE Jeaep &b ket D606 Saltsee

exenplified by the | ower al kyl groups as nentioned
alowe dubstigtwanet phanyte grmemi fiscal sppsthéveimclids e
specifically, they include benzyl oxy, 1-phenylethoxy,
Medttengpmes Hiogly, 2-methytyethiphenytetihoxyethyl, 2-

, 1-di met hyl - 2-phenyl et hoxy , 1,1-dinpthgl )
-hyhrersttiprbpokyispbutoxyethyl, 2,2-dime hoxyethyl, 2
methoxy-1l-methylethyl, 2-methoxy-l-ethylethyl, 3-
methoxypropyl, 3-ethoxypropyl, 3-isobutoxypropyl, 3-n-
butoxypropyl, 4-n-propoxybutyl, l-methyl-3-
isobutoxypropyl, 1,l-dimethyl-2-n-pentyloxyethyl, 5-n-
hexyloxypentyl, é-methoxyhexyl,'l—ethoxyisopropyl and.
2-methyl-3-methoxypropyl groups.

The phenyl-substituted lower alkoxy lower
alkyl groups are exemplified by the lower alkoxy lower
alkyl groups as mentioned above having one phenyl group
as a substituent on a lower alkoxy group. More
specifically, they include benzyloxymethyl, (2-
phenylethoxy)methyl, (1-phenylethoxy)methyl, 3-(3-
phenylpropoxy)propyl, 4-(4-phenylbutoxy)butyl, 5-(5-
phenylpentyloxy)pentyl, 6-(6-phenylhexyloxy)hexyl, 1,1-
dimethyl- (2-phenylethoxy)ethyl, 2-methyl-3-(3-
phenylpropoxy)propyl, 2-benzyloxyethyl, 1-
benzyloxyethyl, 3-benzyloxypropyl, 4-benzyloxybutyl, 5-
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phenyl propoxy and 4-phenyl but oxy groups. The phenyl
-substituted | ower al koxy groups having a hal ogen-

WG astiaoot ed | ower al koxy group (S) as a substPCUEA08/058798

(s) on a phenyl group include, for exanple, the phenyl
-substituted | ower al koxy groups having 1 to 3
(preferably 1 ) hal ogen-substituted | ower al koxy group
(s) as nentioned above as a substituent (s) on a

bbamwlogw@@mtthanﬁoﬁebemdyﬁqﬂyhgﬁwﬂpSﬁquﬂsude | i near
or branched al kenyl groups having 1 to 3 _double

bond(s) an&Heaphsgyl-e¥bBtdaiBes Joues, sdhPHhdUREF

both the trans formand cis forn1 Mor e eC|f|caI
ﬁ-ﬂécyli SRS ng £ Bedsaen (s) 2a§r@p@qﬁqs i Uﬁ:‘g} %) on

propen hy| % propen%w th
332)5' @y pent e& b(% yI ]ldoent %ri)g g:ggb phenyl
&ﬁtt%& (9%11 ST & Jroups dre exe%pﬁ i ed by
B‘ﬁ‘ c L AR o, @gﬁ a3, REn &%eg;pem vediay & '1ng;c9r.tse

group as i'tuent. t hey
l%%%ﬂyl "@Q é%k%hﬁﬁﬁi tledr Qpeny | hen 1
§@l%1en310% 51 prope(r%sél 3- phenyl -fnm}:(iéqy -1- pﬁope%yl

gf%u@henyl - 2- et hyl f1- propenyl , 3-phenyl -2-nethyl
-2-propenyl , 4-phenyl -2- butenyl, 4-phenyl

- 1- but enyl T phemwl~Substerylted-1guean b k2 pertery lare
and 5-phenyl -1-pentenyl groups. The phenyl

el itflitee] Hyousre dldweny lalgydupsrdvps @ anare iogead
substituted | ower al koxy group (s) as a

above having one phenyl group as a substituent. More
specifically, they include benzyl, l-phenylethyl, 2-
phenylethyl, 1l-methyl-1-phenylethyl, 1,1-dimethyl-2-
phenylethyl, 1,1-dimethyl-3-phenylpropyl, 3-
phenylpropyl and 4-phenylbutyl groups.

The phenyl-substituted lower alkyl groups
having a halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group include, for example,
the phenyl-substituted lower alkyl groups as mentioned
above having 1 to 3 (preferably 1) halogen-substituted
lower alkoxy groups as mentioned above as a
substituent (s) on a phenyl group.

The phenyl groups having a halogen-
substituted lower alkoxy group(s) as a substituent(s)
on a phenyl group include, for example, phenyl groups
having 1 to 3 (preferably 1) halogen-substituted lower
alkoxy group(s) as a substituent(s) on a phenyl group.

The amino groups having a phenyl group having



substituent (s) on a phenyl group include, for
exanpl e, the phenyl- substituted | ower al kenyl groups

w@gooag#oponed above having 1 to 3 (preferably BRCH/IP2008/058798
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hal ogensubstituted | ower al koxy group (s) as nentioned
above as a substituent (s) on a phenyl group. The

hal ogen- substituted phenyfisgroups include, for
exanpl e, the phenyl group (s) as nentioned above
Fahaigpden -sibst refed abdwen alkexy dradages) aadngs) as
a substituent (s) . The manufacturing nethod of_an
PHL IBRTTuIR) oI thORRINEE FrauR mird § 23owERHIYY to
the present invention wi]l be_described hereinaffer.
[FEAR 1% FTURF B tUe T BIGE FIOY XXl & 7B 2 Pe
sanme _as .t he, above. | The5ﬁ$O§$S causiqg ng

SHRES RFOTPF edlt 1 Th T QP 1 3RS FRERh FHP 28
at am.r epresent ed e i £

éﬁ(nge:.orp Oa%/clwe lg)é/vzf%%aé: ekéa?%jc?i%ijr—féﬁlggtﬁyuég&\eiower

Hesu oXy groups, onyT 6xy groups and
T f
FESY HOLEL e X MBI OV | 3 ETBBy Py
Qﬁﬁpqﬂgﬁ;@%hQQQ§H§%pn§f&my.groups having 1 to 6 carbon

atons, such as net’hanesul’fonyl oxy, ethanesul fonyl oxy,

n - propanesis fsmhPXYysubSORHoRan esobdpnylioxyy #roups
but anesul f onyl oxy, tert-butanesul fonyl oxy, n -

rerd anasnp I ofyd D Xyy atige ntdexaneSarT omydupy gs oust 1 dined
aryl sul f onyl oxy groups include, for exanple, phenyl
shdwnHaoxiyna nehe gyl syfdugnydexg substituent. More

specifically, they include benzyloxy, l-phenylethoxy,
2-phenylethoxy, 1l-methyl-l-phenylethoxy, 1,1l-dimethyl-
2-phenylethoxy, 1,1-dimethyl-3-phenylpropoxy, 3-
phenylpropoxy and 4-phenylbutoxy groups.

The phenyl-substituted lower alkoxy groups
having a halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group include, for example,
the phenyl-substituted lower alkoxy groups having 1 to
3 (preferably 1) halogen-substituted lower alkoxy
group (8) as mentioned above as a substituent(s) on a
phenyl group.

The lower alkenyl groups include linear oxr
branched alkenyl groups having 1 to 3 double bond(s)
and having 2 to 6 carbon atoms, and include both the
trans form and cis form. More specifically, they
include vinyl, 1l-propenyl, 2-propenyl, 1l-methyl-1-
propenyl, 2-methyl-l-propenyl, 2-methyl-2-propenyl, 2-

propenyl, 2-butenyl, l-butenyl, 3-butenyl, 2-pentenyl
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groups which may have 1 to 3 groups selected fromthe
group consisting of linear or branched al kyl groups
l'i near or brancheRCEIIRO#8/058798
groups having 1 to 6 carbon atonms, nitro groups and
hal ogen atons as a substituent (s) on a phenyl ring.
The phenyl sul fonyl oxy groups which may have the
substituent (s) are specifically exenplified by

rirenyl -sdftenptioxgrouweshet hyl phenyl sul f onyl oxy, 2
- met hyl phenyl sul f onyl oxy, 4- nltrophenylsulfonylox

- et hoxyp@WlMﬁWWlwtﬁer@]y@wﬂ ﬂ%‘?(‘ffps

and 3-clilorophenyl sul fonyl oxy groups. The

regshtaaTRl FoRd &% %Jﬁ%wealf & ¥ i Ty

exenplified. by a-naphth sulfo oxy and
msRHpRnsA | %?1 %‘?ﬁ) LiBVAB I f onyl oxy

gr T #éz%%usﬁd\&{f%rs%a %Ja ajhigy e&% #ng o&]u%d%:c,) as
Irf}hglgﬁ ancﬁg a&g&ﬁk é%&%?o%%%%ﬁ%%é%yl,
R

SSSsdBe f roRde, 0roURe©OpBl SthRGpdiyl ) neashetyl -2 -

br anched aIkyI groups having 1 to 6 carbon atons,

bty Dy drgneher- Bhosengt pupspiieny s dbuteyTar Hon

atons, nitro groups and hal ogen atons as a substituent

(pﬁenyﬂ%ﬂfpﬁﬂnényirqu1Emphém$hekt¢émﬁ@mx&yggmwm%s
havi ng a phenyl group substituted are specifically
exenpl i fi ed’lyy phenyl- -substituted lower alkenyl groups
having a halogen-substituted lower alkoxy group(s) as a
substituent (g) on a phenyl group include, for example,
the phenyl-substituted lower alkenyl groups as
mentioned above having 1 to 3 (préferably 1) halogen-
substituted lower alkoxy group(s) as mentioned above as
a substituent(s) on a phenyl group.

The halogen-substituted phenyl groups
include, for example, the phenyl group(s) as mentioned
above having 1 to 7, preferably 1 to 3, halogen atom(s)
as a substituent(s).

The manufacturing method of an epoxy compound
of the general formula (2) according to the present

invention will be described hereinafter.

[Reaction Formula-1]
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benzyl sul fonyl oxy, 2-phenylethyl sul fonyl oxy, 4 -
phenyl but yl sul f onyl oxy, 4-nethyl benzyl sul f onyl oxy, 2 -

woreaoRsthdoenzyl sul f onyl oxy, 4-nitrobenzyl sul f onRCTIB20084058798

- met hoxybenzyl sul fonyl oxy and 3-chl or obenzyl

sul fonyl oxy groups. The al kanesul f onyl oxy groups
havi ng a naphthyl group supsgtituted are specifically
exenplified by a - naphthyl nethyl sul fonyl oxy and b-
napht hyl met hyl sul f onyl oxy groups. A conpound
represented by the general fornula(2) is manufactured

by reacting a conpoyfd X epresented by the genera
formula (3) w t hH@—§ gurtdtRf epr esent ed by the genera
formulgi (4) . The rdsed on of a compgund represent ed

by general formul@ (3) with a _cenpound re ent ed
by %Eé{(gam-rxél formila (4) is peNf @)W—W@—Rz
solvent or in an inert solvent anfl under the ence
of aBbasic conpound or the absence theregf The inert

solvents include, for exanple, water,- etHer solvents
such as di oxane, tetrahydrofuran, dinethyl ether,

et hyl. et her, g yl e Oy -~ hyhe € -and
j?%?#éﬁ@”g?&éo? d%%gt%y$ﬁ%t %é;é%ﬁ%gg%i%h%y%§§ggr on

solvents sugh 5-RRIY s it} USRE ANkoMh&ion deWiiion
al cohol sol vent's stch as nethanol, ethanol and

isSQRNeRARe itHed! VT 5 aaleRich i asmesianedny X* are
met hyl ethyl ketone; and pol ar solvents such as

N xdngb1Tetild fgr Mwede ((IRdR)esuldiomtlytacetamsle,
di net hyl sul foxi de (DVMSO , hexanet hyl phosphoric acid
arylsulfonyloxy groups and aralkylsulfonyloxy groups.
The lower alkanesulfonyloxy groups are
specifically exemplified by linear or branched
alkanesulfonyloxy groups having 1 to 6 carbon atoms,
such as methanesulfonyloxy, ethanesulfonyloxy, n-
propanesulfonyloxy, isopropanesulfonyloxy, n-
butanesulfonyloxy, tert-butanesulfonyloxy, n-
pentanesulfonyloxy and n-hexanesulfonyloxy groups.
The arylsulfonyloxy groups include, for
example, phenylsulfonyloxy and naphthylsulfonyloxy
groups which may have 1 to 3 groups selected from the
group consisting of linear or branched alkyl groups
having 1 to 6 carbon atoms, linear or branched alkoxy
groups having 1 to 6 carbon atoms, nitro groups and
halogen atoms as a substituent(s) on a phenyl ring.
The phenylsulfonyloxy groups which may have the
substituent (s) are specifically exemplified by

phenylsulfonyloxy, 4-methylphenylsulfonyloxy, 2-



triam de and acetonitrile. A s the basic conpounds, a
w de variety of known ones can be used, which include,
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hydr oxi de, potassi um hydr oxi de, cesium hydroxi de and
I'i thi um hydroxide; al kali netal carbonates such as
sodi um car bonat e, potassi ungcarbonate, cesium
carbonate and lithium carbonate,- alkali neta

yawaty ;a< drittiaphenpdrogditeatssiat ¢ -

sodi um hydr ogencar bonate and pot assi um
medhogomenydsatldony oy, Rtk trophanysiddiany oy and
pot assi um_ i norgani c bases such as sqdi um ami de,
Sodhlauephenyd SAHd POty FRWRF deF2C al kal i et al

| ower _al koxi des such as sodium net hoxi.de odi Ve
SPRBEIEE S CRTEIAK, OB (U P PO Y SPg i Led

=)
nd organi as sucgh _as tri |.am
B sropptamAe N gRe Al T e fopyiomy
[ rg'od zsol e, N-ethyldiisopropylan ne,
Fhte Yyl am nopyri dine, tritnethylam ne ,

di met hyl ani-hj t ol i A .
[ a3, o{ ﬁg#gﬁ;%&%@lmﬁ@? Wroups 5:@@1&@) Cfs O

BefAzabi o 4 diamdeceneridadd B £ amgll dxf-groups
di azabicyclo [2.2 .2] octane (DABCO . These basic

RRBOUNGES pifehiS ek Rig@)y e @asubst Mtuere: f) tawd draving
nore. The using anmount of a basic conpound is usually

A %d & hrboresatrmise omprisfrerablgr RmEnehsit i nes nol e

to a conmpound of the general formula (3) . The above
reddtriesn Ifynyleoxpie rdyunsl haging a naphthyl group (s) as
a substituent (s) and having 1 to 6 carbon atoms which
may have 1 to 3 groups selected from the group
consisting of linear or branched alkyl groups having 1
to 6 carbon atoms, linear or branched alkoxy groups
having 1 to 6 carbon atoms, nitro groups and halogen
atoms as a substituent(s) on a phenyl ring. = The
alkanesulfonyloxy groups having a phenyl group
substituted are specifically exemplified by
benzylsulfonyloxy, 2-phenylethylsulfonyloxy, 4-
phenylbutylsulfonyloxy, 4-methylbenzylsulfonyloxy, 2-
methylbenzylsulfonyloxy, 4-nitrobenzylsulfonyloxy, 4-
methoxybenzylsulfonyloxy and 3-chlorobenzylsulfonyloxy
groups. The alkanesulfonyloxy groups having a naphthyl
group substituted are specifically exemplified by o-
naphthylmethylsulfonyloxy and -
naphthylmethylsulfonyloxy groups.

A compound represented by the general formula
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W@ ewal1 €109 or

required, by adding an alkali metal iodide such as
pot assi um i odi de or sodiumiodide, as a reaction

conmpound of the general fornmula (3) to a conpound of
the general fornula (4) in the above Reaction

Formul a-1 is usually 1 noli® of the fornmer to at | east
0.5 nole, preferably about 0.5 to 5 nole of the

g t &6. mIhefaboueedebyt reaciingerf opmpdunduakpyesrased
the tenmperature condition of roomtenperature to 200C
byetbeagkyeradntoempéaat ) ewish1s0gomporng represented
general | yconpl eted in about 1 to 30 hours. The above
bratheogenayabe fpeMHdaméd) under the presence of a

phase -transfer catal yst. The phaset f t al vst
to be usabFEeiHEFGBéoéuaﬁe?nSP P&Hﬁé;%%%Fggﬁﬁge%'%§ the

SERLELTATE LTS, BB Pty b
C a r

AT B A e o
e L e e A

Ebmgehﬂa, ot habubbaARED RineReicadi de,

tet Fabutyl anmoni um hydr oxi de, tetrabutyl anmoni um
hydr ogen suhtat@ertr sbutehiet Hylcddmdeni Worc Mxemipde,,

tri butyl benzyl anmoni um chl ori de, tetrapentyl anmoni um
eRlcerd; det hbet salerhylsarmeh am dhioxade,, tetrahydrofuran,
t et rahexyl anmoni um chl ori de, benzyl di et hyl oct yl
datmertihyth eltheri, déiethyl ether, diethylene glycol
dimethyl ether and ethylene glycol dimethyl ether;
aromatic hydrocarbon solvents such as benzene, toluene
and xylene; lower alcohol solvents such as methanol,
ethanol and isopropancl; ketone solvents such as
acetone and methyl ethyl ketone; and polar solvents
such as N,N-dimethylformamide (DMF), dimethylacetamide,
dimethylsulfoxide (DMSO), hexamethylphosphoric acid
triamide and acetonitrile.

As the basic compounds, a wide variety of
known ones can be used, which include, for example,
alkali metal hydroxides such as sodium hydroxide,
potassium hydroxide, cesium hydroxide and lithium
hydroxide; alkali metal carbonates such as sodium
carbonate, potassium carbonate, cesium carbonate and
lithium carbonate; alkali metal hydrogencarbonates such

as lithium hydrogencarbonate, sodium hydrogencarbonate

and potassium hydrogencarbonate; alkali metals such as

The ratio of the used anpunt ofPE&I/JP2008/058798
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met hyl tri hexyl ammoni um chl ori de
oct adecyl tri nmet hyl anmoni um chl ori de

whemsskmdiret hyl oct adecanyl anmoni um chl ori de , PCT/JP2008/058798

met hyl tri decanyl ammoni um chl ori de,

benzyl tri propyl anmoni um chl ori de ,

benzyl tri et hyl anmoni um chlzar i de

phenyl tri et hyl ammoni um chl ori de, tetraethyl anmoni_um
eblotindandngoteteanet hyhangenianbshesr sdeh 25| EREANMor
branched pyridiniumsalts having 1 to 18 carbon a&ons,
suieassodivuebudyliggr punporeRion Bydridg; alkall
phoszhonlun1salts %ghosphonlun1saLts SUEE%IL t%gggéi%m

nehaar lovebr ahkreddgFk§1Chr 88p 5Py IRl

S EBaFadcs BRCas et i BRRPRY Ao SBHoRPAFENTL Char Lo
RBPCPEARGHE. DOFeRnSHoR EqtEsESTY SATKPER an or gani ¢
ForbRaby Bl R pTatit el b AgRe BipE R ).
T e R it o e A e
g_@ztg@%ﬁ«g?mn 1la¥ nene AR e oy 1bke nfeqr MEmetthy Lt Ttime ,

preferably 0.2 to 0.3 nole of the latter.

Mhee thhemakene 1ierGt 195 -idd apeibiiaymic [dnde lrivaene -5
presence of a phase -transfer catalyst, the ratio of
t(peMys ed , aroliatzabfi cycdofpodnd  nadlessas-6d BRWhand 1,4-
general fornmula (3) to a conpound represented by the
diazabicyclo[2.2.2]octane (DABCO).

Thege basic compounds are used singly or as a
mixture of two or more.

The using amount of a basic compound is
usually 0.5 to 10 times mole, preferably 0.5 to 6 times
mole to a compound of the general formula (3).

The above reaction may be performed, as
required, by adding an alkali metal iodide such as
potassium iodide or sodium iodide, as a reaction
accelerator.

The ratio of the used amount of a compound of
the general formula (3) to a compound of the general
formula (4) in the above Reaction Formula-1 is usually
1 mole of the former to at least 0.5 mole, preferably
about 0.5 to 5 mole of the latter.

The above reaction is performed usually under

the temperature condition of room temperature to 200°C,

preferably room temperature to 150°C, and is generally



general fornula (4) is one nole of the former to 0.7
to 1.5 nole, preferably 0.8 to 1.0 nole of the latter.

wo@smpwand represented by the general fornul aPCHYP2063258798
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as a starting raw material in the above reaction
preferably has a formof lithiumsalt. The lithium

salt of a conpound represemted by the general fornula
(4) has advant ages of being stable and being easily
leeomgl lesct. e druimt ldooutt e Ha 30 dud + of a conpound
represented by the general fornula (4) is easily

synt hesi zeFhen apo5§ ERAE iy W be anwiegmbaifer the
represented by the general_ formula (4) and |ithium

con‘pour?tfe.rojrfesent e -’tsﬁ?télqu rﬁr;c}cffrﬁa]ISYa?:c o. trruéfrfe@ nee-gg :
e SECREE %ﬁe?ﬁearw &@%@%&Lﬁ%&d’lw

AR LR TR A SN, e BB ke
B AP TR o Y Pk (S OFT

tlﬁ%%ﬁ%ﬁn_tbliafh‘ﬁq{gd QidFe PRIUp KN ind e to 18 carbon

manufacturing method of oXazol'e conpounds according to
té?ﬁ:nFH,ef%tﬂfH YINRIBd ot uMdd  Rvete e dhddips and phenyl
er.

her ei na [Reaction Formula- 2] (5) (6) (1)

[oaesed noudh SR tatdabaryel drneorsiame asldiidebove. X1
tetrabutylammonium bromide, tetrabutylammonium
fluoride, tetrabutylammonium iodide, tetrabutylammonium
hydroxide, tetrabutylammonium hydrogen sulfate,
tributylmethylammonium chloride, tributylbenzylammonium
chloride, tetrapentylammonium chldride,
tetrapentylammonium bromide, tetrahexylammonium
chloride, benzyldimethyloctylammonium chloride,
methyltrihexylammonium chloride,
octadecyltrimethylammonium chloride,
benzyldimethyloctadecanylammonium chloride,
methyltridecanylammonium chloride,
benzyltripropylammonium chloride,
benzyltriethylammonium chloride, phenyltriethylammonium
chloride, tetraethylammonium chloride and
tetramethylammonium chloride); linear or branched
pyfidinium salts having 1 to 18 carbon atoms, such as
1-dodecanylpyridinium chloride; and phosphonium salts
(phosphonium salts substituted by a linear or branched

alkyl group(s) having 1 to 18 carbon atoms and/or
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represents a hal ogen atom] According to Reaction
For mul a~2, a conpound 15 represented by the genera

WO 00a@9q 1) i s manufactured by reacting a PCT/JP2008/058798

4-nitroi m dazol e conpound represented by the genera
formula (5) with an epoxy conpoundrepresented by the
general formula (2) under 2he presence of a basic
compound or the absence thereof to obtain a conmpound
lphgdemtubed th utes Jenerralalfkgrimgrued), svadd as

subj ecting the obtai ned conpound represented by th
getepnkuthylpiicsnteniuym £iaridg)osul® tddd iBEe THe®
ratio of the used amount of a conpound of the general,
reeriion 58 5o CHRRIGURPLTFOTRE dgehdedIeH & 1
is ysually one nole qf the former ta 0.5 to 5 nol.e,

B DY SIS IR o Vit 38 I G G ad B
cqnpounds, wi._de variety of kn qhe sed,
\)%r{g’hwl &t ,enfzoernee'xécrﬁf}@a,nel n \g,f%ﬁlled E“aese 1% S}: as
ot.al_.hydri.des, .. ' I al koxi des,
E%H%%%F%Esﬁ”ggfﬁgﬁgggéjanégﬁydgﬁgégdarbonates , and
or gani ¢ bases Sush asRGalatAea B! i hy Bdisua e
specifically exenplified by sodi um hydri de and
RUATHIHAIY By Ghe Hethadtd@aldommizal (4waio al kshd gies
aré specifically exenplified by sodi um net hoxi de,
Todingheat Rerdade sand pateassi ymdrey tmdlig @i dehe Hmrmer to
hydr oxi des are specifically exenplified by sodium
foy.driosticd ed .&n dhaiicd ,a gstefe takdinoxd de . toTHe Tarblenafesthe e

specifically exenplified by sodi um
latter.

n

When the above reaction is performed under
the presence of a phase-transfer catalyst, the ratio of
the used amount of a compound represented by the
general formula (3) to a compound represented by the
general formula (4) is one mole of the former to 0.7 to
1.5 mole, preferably 0.8 to 1.0 mole of the latter.

A compound represented by the general formula
(4) used as a starting raw material in the above
reaction preferably has a form of lithium salt. The
lithium salt of a compound represented by the general
formula (4) has advantages of being stable and being
easily handled. Further, the lithium salt of a
compound represented by the general formula (4) is
easily synthesized in a suitable solvent from a
compound represented by the general formula (4) and
lithium hydroxide. Therefore, the lithium salt to be

used of a compound represented by the general formula



carbonat e and potassi um carbonate. The
hydr ogencar bonates are specifically exenplified by

WG owBa#Mmoby dr ogencar bonat e and pot assi um PCT/JP2008/058798
hydr ogencarbonate . The i norgani c bases al so include
sodiumamdes in addition to the above. The acetates
are specifically exenplified by sodium acetate and
pot assi um acetate. The organic salts in addition to
t e abrads otk Spedit o latesern i fard Mgy be one
triethylamne, trinethylamne , dllsopropylethylan1ne

whtainrd Ry ALIIRAERY |13 ROMROUN] feRBRE RS FeR | B nehe

%ﬁaﬂ”@i@%ﬁ@&ﬁ%ﬁ R B ek (LB
1,4 2.2 D S
baS|f C Icgrzr;lo o ﬁe@@?ﬁ%ﬁ@gﬁ? kg}f)AﬁEil? ogeineF%f formulas
5
5 PIALEED, n%-? G G Gy e@*g’ie%le%“%%’*%%u 'a
(x%ac T&f 55)[ a8y oo %ﬁ@@p@@@n@flw&gmrﬁe well

a conpound of the general fornmula (2)
|ghdwﬂforned usuaIIy in a suitable solvent. As the
solvents, a wide variety of known ones can be used, as
| ong as t hephelanaigifadhibitg thetiedcdf otxaaobe | achpoends
for exanple, aprotic polar solvents such as dinethyl
farommddey (VFAhe pirestiy| suvénokomevi VI d@gicribed
acetonitrile; ketone

10 hereinafter.

[Reaction Formula-2]

Ry
(07 ;(CHg)n—O‘@——Rz R
/H @ /—+—(CH2)n—O—©~R2
N N  OH
OZN——Q : OzN"Q

N X1 N X!
(5) 6)

Y

—CQQCHZ)“_O@_RZ
¢9)

[wherein, R*, R? and n are the same as the above. X'
represents a halogen atom.]
According to Reaction Formula-2, a compound
15 represented by the general formula (1) is manufactured
by reacting a 4-nitroimidazole compound represented by

the general formula (5) with an epoxy compound
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WO 2a08a4d0p0 and | i quid paraffin, -

sol vents such as acetone and nethyl ethyl ketone;
hydr ocar bon sol vents such as benzene, tol uene, xylene,

as net hanol, ethanol, isopropanol, n-butanol and
tertbutanol; ether solvents such as tetrahydrofuran
(THF) , dioxane, dipropyl 2t her, diethyl ether and

di gl yne; ester solvents such as ethyl acetate and
mepgkantedt by &he gexeupds forowdef .(2Thaweeyolthént s
may contain water. The reaction of a conpound of the
goReeatef ofnsl RAESF WRMROHNEoRBOGRE ShseReSydherget to

OREALBIo G RIDOHDGN S SGe REFRE S0y B, BF Aeiad. TORIEH g,

t,. addi, basi h | ;
N e S
PlnEbeopERERY £3atng 168" Sl g Pk reaction.
thereaf t er ddi 0 116, £C RO WU O Lridih O Ve Al IR of

(2) , and continuing stirring e mxture normally at

a t 200€o aPRIRRRIY oF the RrReRQ
?g% O%%?%Etg%?gu%%'ﬁogrsfbpreferably for 1 tgﬁ%o

BOW®12The ) CamPench 115) onés eblas of M Matrerdmltd 9.8 to
wel | - known conpound. The conpound of the present

isNwmentkl, opregpraddnt ad sbya Be mpdrercel ther drmel) is
manuf act ured by subjecting a conpound represented b

t he gener aasf dheubasie) comppunidsy & eddiee Viegd&tiyo®

The ring closure reaction is perforned by dissol ving
known ones can be used, which include, for example,
inorganic bases such as metal hydrides, alkali metal
lower alkoxides, hydroxides, carbonates and
hydrogencarbonates, and organic bases such as acetates.

The metal hydrides are specifically
exemplified by sodium hydride and potassium hydride.

The alkali metal lower alkoxides are
specifically exemplified by sodium methoxide, sodium
ethoxide and potassium tert-butoxide.

The hydroxides are specifically exemplified
by sodium hydroxide and potassium hydroxide. The
carbonates are specifically exemplified by sodium
carbonate and potassium carbonate.

The hydrogencarbonates are specifically
exemplified by sodium hydrogencarbonate and potassium
hydfogencarbonate.

The inorganic bases also include sodium

amides in addition to the above.

al cohol i ¢ sol VRGIE/IP200RH(FS798
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t he conpound obtained in the above represented by the
general fornmula (6) in a reaction solvent, and addi ng

W@2as#wIconpound thereto and stirring the m xeCr/@R2008058798

the reaction solvents and the basi c conpounds, which
the reaction solvents and the basic conpounds used in
the reaction of a conpoungd=f the general fornmula (5)
and a conpound of the general fornula (2) as described
above can freeusedtIhesusirrgsarvilfitceflly bxemplidissuRy
is usually 1 to an excessive nole, preferably 1 to 5
sollépmnecetptef endbpptaspdur asesate -ondhfoPEIsR 1y
conmpound of the general fornula (6) . The,reaction
cenper anupdddtioRetpi Rec PHSYRe 31 EaEPRGH ILE @Eélly at
0 to 150C, preferabl t roomtenperatyre.to 1200C ,
REPBDBA &R BBy CAL SEBYLEMIB60CEE LR VAR TS (i me | s
ysyally 30_m pute to 48_hours, pref.er N 4 .
A3 drortnavashiinamBe; Pveaaincho o ietmvtah WIS 4

I nyention he.reactd ' f:acoqpeund of the
&SﬁgwﬁPYFEPE&ﬁ%H%5)NQ% t%&é@#% S%&l%F'tEE%genera

f.or n,b ided t e folg_.owi ng ring
gﬁgg%%gc&éggﬁ?d%'&H@%@é&gigoﬁ%?%ﬂd g"é%npound of the

eneLl £onBia 1( 6) ubkedeerd Y DEy Bercti,an t her eof .

target “conpound represented by the general formula
@ik a1 930 [be 2nandhaekher qbARCD) .exanpl e, by reacting

a conmpound of the general formula (5) with a conpound
of the gensuah hobsshiez @mpatundodm used usually in 0.1
to 2 mole, preferably 0.1 to 1 mole, more preferably
0.1 to 0.5 mole to one mole of a compound of the
general formula (5).

The reaction of a compound of the general
formula (5) and a compound of the general formula (2)
is performed usually in a suitable solvent.

As the solvents, a wide variety of known ones
can be used, as long as they do not inhibit the
reaction, and include, for example, aprbtic polar
solvents such as dimethylformamide (DMF),
dimethylsulfoxide (DMSO) and acetonitrile; ketone
solvents such as acetone and methyl ethyl ketone;
hydrocarbon solvents such as benzene, toluene, xylene,
tetralin and liquid paraffin; alcoholic solvents such
as methanol, ethanol, isopropanol, n-butanol and tert-
butanol; ether solvents such as tetrahydrofuran (THF),
dioxane, dipropyl ether, diethyl ether and diglyme;

ester solvents such as ethyl acetate and methyl



tenperature to 800C , then adding a basic conpound to
the reaction m xture, and further stirring the m xture

W@008040000 1000C , or by reacting a conpound ofPE€T&P2008/058798
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general formula (5) with a conpound of the genera
formula (2) at roomtenperature to 800C , then
condensing the reaction m2Xgure, dissolving the
residue in a highboiling point solvent, adding a basic
coRiehe) tand h@i:ﬁbmﬁ%ég‘x@tﬁqﬁi orfhegrl sQieREs may
stirring the solution at 50 to 1000C . A target

: Yaditlesent ed by the general fornula (1) can

commound T TESFRAE D o o bR iR el
R (O ' SRR e Ll IR Rortlfa (2)
g ana ! .

HY B ddled, 6k Mol OlP dERO1SThd el Colutt
o B3 dhecomndief (e generads dofdil solddn@l a

single process . Conpounds represented by the genera

f iR  Dadicebfodusd ad ithe rwRist iat dm 1ide-
reaction according to the present invention are well

ki ndRadeniped e tiate CoPRaonl St amfes-d ttutde( ®eftd) under

reaction formula descri bed above nay be suitable
sdlitrssirend gtEingeing driipo unidsswte aihecody témpaaxture to
reaction may formsuitable salts. These suitable salts
$H0ECt Roze 3phavinussl bgi dahbyractbprapliseraledsiinghdghe

i nclude salts of inorganic bases, those of organic
wsgpound, e tdie general formula (2), and continuing
stirring the mixture normally at room temperature to
100°C, preferably at 50 to 80°C for 30 minute to 60
hours, preferably for 1 to 50 hours.

The compouﬁd (5) used as a raw material is a
well-known compound. The compound of the present
invention represented by the general formula (1) is
manufactured by subjecting a compound represented by
the general formula (6) to a ring closure reaction.
The ring closure reaction is performed by dissolving
the compound obtained in the above represented by the
general formula (6) in a reaction solvent, and adding a
basgic compound thereto and stirring the mixture.

As the reaction solvents and the basic
compounds, which the reaction solvents and the basic
compounds used in the reaction of a compound of the

general formula (5) and a compound of the general

formula (2) as described above can be used.



I norgani c acids and those of organic acids. The salts
of inorganic bases include, for exanple, netal salts

wewb/1a®I@l kal i netal salts (e.g., |ithium sal®GI/JP2008/058798
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sodium salts and potassiumsalts ) and al kaline earth
netal salts (e.g. calciumsalts and magnesi um salts) ,
anmmoni um salts, alkali netal? carbonates (e.g. |ithium
car bonat e, potaSS|un1carbonate sodi um car bonat e, and
cesi um car FBratwing AMQURE ref aa bas© eeirReBeRat Bs
(e. g ['ithium hydro encarbonate , sodi um

Zﬁal kaldjar%{ﬁ%eeydr h)@ﬁ %SE?EERS e
S B e, a%f %fﬁ sYone OLE AL SipsSana
FEr Stpseq 3%92 o on (e ot i met byl i e,

triethyl ampe p| per| dé\tfé Yﬁ&hﬁ%ﬁi&?&'@@ﬂ% riRY" E0b88re

qui nol i ne, e, picoli

%{%{w @'Eé‘qpéﬁéiji}neat i) e teyh g ﬂx‘eﬁi%réﬁl‘y (a{towam

mor phol i ne (€. g. N-nethylnnrpho i ne)

Fever® 1d 150°C0] RNl BN Ly B850 to 100 C.
dlazablcyclo [5.4 O]undecene 7 (DBU) and 1, 4-

drte abd £yed on [Rinde 21]5 ofdwaEl ¥ PBGnutdheo sab t Boots ,

i norgani c acids include, for exanple, hydrochlorides,
hyrcks Tdxradod yles o 3l rivowics desora ypfatesabhytt atesland
phosphates. The salts of organic acids include, for
éxeuipd e, those such as fornates, acetates

proplonates )
In the present invention, the reaction

mixture of a compound of the general formula (5) and a
compound of the general formula (2) can be provided to
the following ring closure reaction without isolating a
compound of the general formula (6) produced by the
reaction thereof. A target compound represented by the
general formula (1) can also be manufactured, for
example, b& reactiné a compound of the general formula
(5) with a compound of the general formula (2) at room
temperature to 80°C, then adding a basic compound to the
reaction mixture, and further stirring the mixture at
50 to 100°C, or by reacting a compound of the general
formula (5) with a compound of the general formula (2)
at room temperature to 80°C, then condensing the
reaction mixture, dissolving the residue in a high-

boiling point solvent, adding a basic compound to the

" obtained solution, and further stirring the solution at

50 to 100°C.
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oxal ates, mml onates, succi nates, funmarates, nal eates,
| actates, malates, citrates, tartrates, citrates,

W@ 200804P@®s, picrates, nethanesul fonates, PCT/JP2008/058798

et hanesul f onat es, p-tol uenesul fonates and gl ut amat es.
Conpounds having forns in which solvates (e.g.

hydrates and et hanol ates) e added to raw material s
and target conpounds indicated in the each reaction
formul a ar2 tacbededompouhd wephegensesd bvoitig general
Preferabl e sol vates include hydrates. The each target
Eonmpuliad (bt genedlice PReMabyiacEi&rSy LxcUSIRSt &r'r?ul%é’ 2
can be isolated andpurified froma_reaction m xtur

oot gl g (on-Soacat nins See s o
EBRdE B8EPon LRRTVAA g0t fion CHR P8 S Ctor He opg
BEob0Bt SEBoC BB At PO BpEPRELOREt i KR,
e i

3¢Cc8hdiRg 14Q@eEhecPLegeRt thaVeskbelnAaber ahky genelude
I'somers such as geonetrical isoners, stereoisonmers and

i ) g%@ﬁ%bﬁ:tm%1daﬁp@®@@.wﬁem&eageneral formula (2)
2, 3-di hydroimdazo [2, 1- b ]oxazol e conpound
rePresenae Mrddessgeneral fornula (1) or salts
thereof, which is an active principle of

t uber cul os tCatripournids mEpresseniesd dyy thea@danayadn fpaia
conpound or salts thereof of the present invention
(5) used as a starting raw material in the reaction

according to the present invention are well known.

Raw material compounds used in the each
reaction formula described above may be suitable salts,
and target compounds obtained by the each reaction may
form suitable salts. These suitable salts are those
pharmacologically acceptable salts, and include salts
of inorganic bases, those of organic bases, those of
inorganic acids and those of organic acids.

The salts of inorganic bases include, for
example, metal salts such as alkali metal salts (e.qg.,
1ithium salts, sodium salts and potassium salts ) and
alkaline earth metal salts (e.g. calcium salts and
magnesium salts), ammonium salts, alkali metal
carbonates (e.g. lithium carbonate, potassium
carbonate, sodium carbonate and cesium carbonate),
alkali metal hydrogencarbonates (e.g. lithium

hydrogencarbonate, sodium hydrogencarbonate and
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represented by the general fornula (2) with a conpound
represented by the general formula (5) , remarkably

W@ Rioghsooamount s of by-products are produced alPCyJRACH058798

the reaction. Accordingly, using the epoxy conpound of
the present invention represented by the genera
formula (2) or salts theremd enables to manufacture a
2, 3-di hydroi m dazo [2 , 1-b] oxazol e conpound
peftbesdnie thyldy ogeecgebenaltef) or muda alkp i metalhi gher
yield and a higher purity. The epoxy conpound of the
byesent. desy diet-igon Lisiawe fyskrasi dehe soiaa MAGIARHSE -
(2) or salts thereof is a conpound which is easily
Pofesaiy Byorvrdder 16 Ofe 18l Y HEOTAd of the

oo M P S 3
ur i . i | 1. i ) ; )
%&se\a?ia«y&?rl?l%ﬁ%a itk o' %&lf'éieiﬁieé’-ﬁd SRS e | Ne

or. a .. Qr . W ‘o
SRSy, R 8 IR b BRUDC pyridine
?ﬁﬁ%ﬂﬂﬁe%ﬁp%ﬂw LN el fidafdiRiol e present
Imvention w

e nore glarifled by way of Reference

XAEVIRS AN FpaRlies, Refrranaetamy e N-
1- et hoxXycar bonyl -4-nmnethyl oxypi peri di ne

| 1RhansaaneRpHbIY S 00y paV-ndititey Tnbxhi>Igige JandL, 5-
triethylamne (23 g ) were dissolved in ethyl acetate
(@i8Zayi)cyarid ishe .atrainese 18 x{DBN wds ool ed to
diazabicyclo[5.4.0]undecene-7 (DBU), and 1,4-
diazabicyclo[2.2.2]octane (DABCO).

The salts of inorganic acids include, for
example, hydrochlorides, hydrobromides, hydroiodides,
sulfates, nitrates and phosphates.

The salts of organic acids include, for
example, those such as formates, acetates, propionates,
oxalates, malonates, succinates, fumarates, maleates,
lactates, malates, citrates, tartrates, citrates,
carbonates, picrates, methanesulfonates,
ethanesulfonates, p-toluenesulfonates and glutamates.

Compounds having forms in which solvates
(e.g. hydrates and ethanolates) are added to raw
materials and target compounds indicated in the each
reaction formula are included in the each general
formula. Preferable solvates include hydrates.

The each target compound obtained in the

above each reaction formula can be isolated and
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w0 b@stigaoper at ure di d not exceed 200C

3C. Met hanesul fonyl chloride (22.05 g ) was added
thereto under stirring while taking caution such that

was continuously stirred under ice cooling for 1 hour.
The obtai ned reaction m xture was washed wi th water
(90 nL x 3 ) . The organi @d ayer was isolated and
concentrated to obtain a target conpound as a |ight
pelci dwedi Eyombsmmlommlwt@m,ammtewlﬁs @PQ’ g
(98% . 1H NWR(CDClI 3"SOOVHZ); 1 .27 t :
sepagatiag( 2Hcmpde reg-CZl@@( :mqﬁlct he@(@h sl)soléltl g
45 (2H m , 3.69- 3.8 m, 4.14 ( d—lz),4
oesmtmm( BHCH) as Réf é&é@namd@nsa son an

Fc,a%‘af'%"ﬁ%?aébi%%&tyhg%ﬁ g lf a%@{r"”“ “%pcy Kimets 6
I ar one

%’Fﬁ}ﬂéﬁf’%ﬁf‘ghlt gp(af%)é%h%%%c l% | i car %ﬁéﬂ
galljlr %1%a)c e %p%g’f%{%a%g%d #&é%m%hse rco(lgﬂnr%%ﬂﬁaphy

ensi on was ours. The reaction

gﬁdﬂyéy%ygﬁayyyyé§1&&)roon1tenperature and then the

reacti on“product was extracted with toluene (24 nL) .
The ext r acrpeas:onhef shiddprecart P bylthe Heneradnd
then the sol vent was concentrated under reduced
HRGRUEe (10 elkiniing acgathe ement asreedtigt yel | ow
oi |y substance. The yield amount was 12.03 g {% The
abttainedd vt amgdiudeo npEeuned swaes1aks e g‘m&ﬂd@-@b@eﬂﬁ‘@ﬁsr
reacti on without being purified.

stereoisomers and optical isomers.

In the case where a 2,3-dihydroimidazol2,1-
bl oxazole compound represented by the general formula
(1) or salts thereof, which is an active principle of
tuberculostatic, is manufactured by reacting an epoxy
compound or salts thereof of the present invention
represented by the general formula (2) with a compound
represented by the general formula (5), remarkably
slight amounts of by-products are produced along with
the reaction. Accordingly, using the epoxy compound of
the present invention represented by the general
formula (2) or salts thereof enables to manufacture a
2,3-dihydroimidazo[2, 1-b] oxazole compound represented
by the general formula (1) with a higher yield and a
higher purity.

The epoxy compound of the present invention
represented by the general formula (2) or salts thereof

is a compound which is easily crystallized. Therefore,

and t hePCi/¥R20082058798



IHNVR (CDCI3 OOHZ ) ; 1 . 27 (3H, t J=7 . IHz) , 1.
7-1 . 8 (2HmM , 1. 89-2 . 0 (2HmM , 3. 3-3 . 46

W@ 20431130090 3 . 68-3 . 77 (2H M , 4 . 14 (2H, qPOEJIP2008/058798
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IHz) , 4 . 43-4 . 47 (IH m , 6 . 89 (2H, d, J=9 .
IHz) , 7 . 13 (2H, d , J=9 . 1Hz) . Reference Exanple

3 4- (4 -trif |uoronethoxypbenoxy) piper idine

Pot assi um hydroxide (10.7 g ) was heated to 100C, and
dites cineety igonisping arfoltel Prrgent Anvebigmnspyesented
m.) solution of |-ethoxycarbonyl-4- (4- trif

b ridie tIrRngaHe HOEML s )i dPhesghs gahergohgan be

dropwi se_added thereto while noticin ener at i of .
SR G54 e AT TR Db AR S A L Lon
m xt ure was heat and stirred at_|I C ;
R AT e TR eI e PRPT O a (e
i.0L) S t obt.Ai i t

B o, Sl A LS A e L Y e
t ?gﬂ SONGE égggg eglisRch Hrespure to
obt |n1§fpéaget conpogﬁéqgﬁg a Iidﬁ{ or ange sglfd
substance. The yield amount was 5.73 g (98% based on
trifluoronmethoxyphenol) . 1H NVR(CDCI 37"SOCHZ); 1

EEed MO (Bih QARRYIING o@r . 15E (/e TION. 68-2. 77
(2HmM , 3 .11-3 .18 (2H M , 4.29-4.37 (IH, m) ,

6. 90( 2H, d, He=x%=iltdriter,7 tHS g2dbent , InGentitn will be
Ref erence Example 4 4 - [4- (4-trif

Inoren ek droidB dpite duk Wapi plerRe tip rerice Examples and

yl j phenol - par at ol uenesul fonic acid salt 4 - (4-trif

| B hoxyphenoxy) piperidine (4.0 g ) , 1,4-

Reference Example 1

1-ethoxycarbonyl-4-methyloxypiperidine

1l-ethoxycarbonyl-4-hydroxypiperidine (30.3 g)
and triethylamine (23 g) were dissolved in ethyl
acetate (182 mL) and the obtained mixture was cooled to
3°C. Methanesulfonyl chloride (22.05 g) was added
thereto under stirring while taking caution such that
the temperature did not exceed 20°C, and the mixture was
continuously stirred under ice cooling for 1 hour. The
obtained reaction mixture was washed with water (90 mL
x 3). The organic layer was isolated and concentrated
to obtain a target compound as a light yellow oily
substance. The yield amount was 43.09 g (98%).

'H-NMR (CDCls, 300MHz) ; 1.27(3H,t,J=7.1Hz), 1.8-1.9(2H,m),
1.9-2.05(2H,m), 3.05(3H,s), 3.3-3.45(2H,m), 3.69-
3.8(2H,m), 4.14(2H,q\J=7.1HZ), 4.86-4.94(1H,m) .

Reference Example 2
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cycl ohexanedi one (2.575 g ) and triethylamne (2.16
m.) were dissolved in ethanol (60 nL) , and the

WO Rkioai1#080 ni xt ure was heated at 50 to 60C, andPCEBIRWEAI8798

for 6 hours under air bubbling. After the reaction,
the solvent was distilled off under reduced pressure;
ethyl acetate (20 nL) and Fmarat ol uenesul fonic acid
nonohydrate (4 .'37 g ) were added to the obtained
nesitdoxy delrdoniytlaidred -m xt ure was cool ed, and stirred
for 1 hour. The precipitated crystal was filtered, and
Ve Hdaioxiome tiosaypphengy) i Rer iime  acetate, and t hen
dried at roomtenperature to obtain a tar etgéonpound

& ~s thpygaebpaylon “FeRtd IR Ld 1ﬂ?e nount

was, 4. 465“%&%%%&“& le nt.: t.0 2;'{194%%“
| urm N%@‘ nrﬁn a lu(yg“n? qﬁbg]r? a1te {Teﬁwéagﬁl / re
ﬁldgtp%orﬂr&craoﬁgl: t%%%eaﬁize( HJ(&ﬁanéﬁj tlﬂ% %h:%)é)m um acet at e

JAHEQHS S Y 10m TR/ 2@, %aé%oﬁ%ldﬂi&lwtéa@)ed

of Inmpurities detected on elution conditions 1 and

HINVR PR a4, HTBRS U 1t h et RS atdd I @roduct was
2.05(2H, m, 2 23(2H,n), 2.28(3H,s), 3.48 (2H M,

238U z1.089 wikt/ Hdihene @4HIH, NMThe! extrddH was )Jwgshed
7.13(2H'm, 7.28(2H, m, 7.38(2H, M, 7.50(2H m
hiR(EBarael) ; (227 il 2606,,1288, T2ER 1083 Bfl3rent was

concentrated under reduced pressure to obtain a target
compound as a light yellow oily substance. The yield
amount was 12.03 g (%). The obtained target compound
was used, for the subsequent reaction without being
purified.

1H-NMR (CDC1s, 300HZ); 1.27(3H,t.Jd=7.1Hz), 1.7-1.8(2H,m),
1.89-2.0(2H,m), 3.3-3.46(2H,m), 3.68-3.77(2H,m),
4.14(2H,q, J=7.1Hz), 4.43-4.47(1H,m), 6.89(2H,d,J=9.1Hz),
7.13(2H,d4,Jd=92.1Hz) . |
Reference Example 3

4 - (4-trifluoromethoxyphenoxy)piperidine

Potassium hydroxide (10.7 g) was heated to 100°C, and
dissolved in isobutanol (15 mL). An isobutanol (25 mL)
solution of 1l-ethoxycarbonyl-4-(4-
trifluoromethoxyphenoxy)piperidine (12.03 g) was
dropwise added thereto while noticing generation of
carbon dioxide gas. After the dropwise addition, the

mixture was heated and stirred at 100°C for 2 hours;
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Thi s conmpound could be further purified by
recrystallizing froma m xed solution of ethyl acetate

wW@Roosa#009G | nes vol ume and water of two-tines vPCTIR2008/058798

and drying at 600C . Form colorless scaly crystal
Purity (HPLC): 99.8% (HPLC conditions were the sane as
t he above) Melting point (f3its pure product: 218.1 to
219. 3C (deconposing) Reference Exanple 5 4 - [4-
¢hetr theusodmenhowpphenorenpirpeeddi And. yodusmend|40 ML)
Pot assi um car bonate (19.3 kg) was dissolved in water
was5added, t@n@hmpﬂo@a@ﬁ@domeéiiﬁ@@ sofTie &elweSstirred
at 20 to 300C, 4 -

g@lpf:npnuwﬁéw@fﬁﬁ@?QpWéﬁaxWﬁﬁﬁer 48 A4y yq 2), and then

BbS: Re186rE oA SrRESRETRERE HRSeRort %&&% R

f 1 h
e e U o B R
SR st %ﬁﬂﬁab’ P34, sl B %L% o

§% @ih%&% &%é%_ omnlsh pomder Mel ting point:

0 118t 300Mz /DVBO. db) 1.71-1.78

mmmam@lp 3%&@)(2|i o1 21 8% ,2n). 89U (ZH2)05 (B ) ,
Hm, 4.50-4.51(IHmM , 6 .64 (2H dd, J=3Hz,

i %IdZ)z 776280 ) 2H3dd, 1 -3~ - Al 21 7O Hz )t .2 97406 1 (2,00,
J=3Hz, J=9Hz) , 7.27 (2H,d, J=9Hs) , 8.82(IH,s).
6.90(2H,d,J=9.1Hz), 7.13(2H,d,J=92.1Hz).

Reference Example 4

4-[4- (4-trifluoromethoxyphenoxy)piperidin-1-

yllphenol-paratoluenesulfonic acid salt

4- (4-trifluoromethoxyphenoxy)piperidine (4.0 g), 1,4-
cyclohexanedione (2.575 g) and triethylamine (2.16 mL)
were digssolved in ethanol (60 mL), and the obtained
mixture was heated at 50 to 60°C, and reacted for 6
hours under air bubbling. After the reaction, the
golvent was distilled off under reduced pressure; ethyl
acetate (20 mL) and paratoluenesulfonic acid
monohydrate (4.37 g) were added to the obtained
residue; the obtained mixture was cooled, and stirred
for 1 hour. The precipitated crystal was filtered, and
washed with a small amount of ethyl acetate, and then
dried at room temperature to obtain a target compound
as a light yellow powder crystal. The yield amount was
4.465 g (55.5%).

Melting point: 211 to 214°C (decomposing)
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Ref erence Exanple 6 Lithium4 - [4-
(4-trifluoronet hoxyphenoxy)pi peridin-lyl] phenolate 4

W0 2q084400d6 t ri f 1 uor onet hoxyphenoxy) pi per i di PETLIR2008/058798

yl ] phenol - par at ol uenesul fonic acid salt (105 g ) and
pot assi um carbonate (41.5 g ) were added in water (525
m.) , and the obtained m su4ure was stirred at room
tenperature for 2 hours. The precipitated crystal was
PukieyedEPnal: dB8sbR¥ed i n i sopropyl al cohol (525 nl)
and a solution in which Iithiun1hﬁdroxiQe ngnohégaate
EBLO gondihionrsselvmn:| ROGNOSILELE -NE) (§a&Patidanlt ™ /
the crystal solution. The obtai ed m Xt ur %@ Shi.rred
detegbaPReNpErALBFERf of 72 RBUr §; Utﬁﬁg FE gﬁ ont

L ut | trated to 3/5 und _
%852‘1@982/3’??@"8@%3@\&% e G R

oncent.rat ed un d c I
?4§u<? e EBE RO SEuGE 4T Al SR AISELS, %"ae*‘m%*éﬁ;‘af&ed
0 an r. S-1foigl-t ,
feeea g Glee4es 88@%&8? R B e T e
UMeS I r arSioal cohidd tticslsd 1
't%.‘%%%t %éhégﬁt%% e MR S0 DB - ao)
dﬁg} 8 (2H M , 1. 9 2.1 (2H M , 2.6-2.8(2H M ,
3.0-3.2 (2HmM , 4 .3-4 .5 (IH m) , 6.1- 6.4(2H, br),
&1~ WR(]ZMISOddg Iwfitin)reméht Qfenfi@tattir®H29°C) ;7. 27(2H, d
J=9Hz) . Reference Exanple 7 Preparatlon of 4 - [4-
eTosf (k@ myethasyREhenox - (38 sd- 3 .48 (2H,m),

3.59(2H,m), 4.71(1H,m), 6.87(2H,m), 7.09(2H,m),

7.13(2H,m), 7.28(2H,m), 7.38(2H,m), 7.50 (2H,m)
IR(KBr,cm™t); 2714,1506,1288,1217,1033,813

This compound could be further purified by
recrystallizing from a mixed solution of ethyl acetate
of ten-times volume and water of two-times volume, and
drying at 60°C.
Form: colorless scaly crystal
Purity (HPLC): 99.8% (HPLC conditions were the same as
the above)
Melting point of its pure product: 218.1 to 219.3°C
(decomposing)
Reference Example 5

4-[4- (4-trifluoromethoxyphenoxy)piperidin-1-yl]lphenol

Potassium carbonate (19.3 kg) was dissolved in water
(245 L), and while the obtained solution was stirred at
20 to 30°C, 4-[4- (4-trifluoromethoxyphenoxy)piperidin-1-

yl]phenoLparatoluenesulfonic acid salt (49 kg) was
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wW@eesDMBI( 420 nl) were placed in a vessel

N -oxide 4-Nitropyridine-Noxide (84.00 g ) , 4-
Trifl uoronet hoxyphenol (107.8 g ) , K2CO3 (165.7 g )

at 80- 900C for 4.5 hr. The reaction m xture was then
cooled to roomtenperature and water (2500 nL) and

et hyl acetate (2500 nL) wa=e added. The organic
material was taken up in ethyl acetate and then the
agdedusol aper snastérhr acThd nikhurehybsacensiauCugdy
m.) . The all organic extracts were washed three_tines
sk ibredt eEor100boni ; xaBd) thepnghenhenyehaloMggnite ttered,
extracts were condensed_under reduced pressure to.give
ané vrebedpragbcwaters(245gLy .<uiFﬁé1ch‘&eWﬁﬁi}&&8t§ quid

ééﬁi@ﬁ*a%ﬁén%ﬂ?r%ﬁ% 280 %?8?%%@'%{ SN eenag, Bricd
] o 00C.f .
T cKESe WP GLESY R FofPS) P Rl falrsa. o7

. h L,LR N -h 168 nL d dried at 50C
R 3RV8 055 47 130, ag (55, 73% yi ¢l &) of . br own
t : 1.08. 0 odH NVR (3
s e e e G R Vi AP

2 NMK ; 290 B ; biMko2k)) . 8 . 15-8 .18 (m 2H) Reference
Exanple 8 Preparation of 4 - [4-

6 Tyt Lugsqoet hoxy ppiteraxp3 2@y m) di 2e 84~Chlser(@plmi)di Be 2-
hydrochloride (17.3 g ) , 4 - Trif | uoronethoxypheno
6.80(2H,dd, J=3Hz,J=9Hz), 7.06(2H,dd,J=3Hz,J=9Hz),
7.27(2H,d4,J=9Hz), 8.82(1H,s).

Reference Example 6

Lithium 4- [4- (4-trifluoromethoxyphenoxy)piperidin-1-

yllphenolate

4-[4- (4-trifluoromethoxyphenoxy)piperidin-1-
yl]phehoLparatoluenesulfonic acid salt (105 g) and
potassium carbonate (41.5 g) were added in water (525
mL), and the obtained mixture was stirred at room
temperature for 2 hours. The precipitated crystal was
filtered, and dissolved in isopropylalcohol (525 mL);
and a solution in which lithium hydroxide monohydrate
(8.0 g) was dissolved in water (45 mL) was added to the
crystal solution. The obtained mixture was stirred at
room temperature for 2 hours; the reaction solution was
concentrated to 3/5 under reduced pressure; the
residual liquid was added with toluene, and

concentrated under reduced pressure till the ligquid

and BCT/IR20e8/058798
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(173 m.) were placed in a vessel and stirred at 28-40
OC for 1.5 hr. and then stirred at 75-84C for 6 hr.
ThePCEARDI8N$8798
m xture was then cooled to roomtenperature and water
(256 nm.) , a small amobunt of NaC and ethyl acetate
(256 nmL) were added. The da¥@anic material was taken up
in ethyl acetate. The organic |ayer was washed W t.h
wabent( e6anme) akouta 19dal | Theomes iglenzgs a8ded fadh
the organic | ayer was extracted three tinmes with . .
tOHueEC (209588) ;X283 therea vstgdniwashdiidfiefiedasried

B 401 60 ls@"é%%%%ﬁ”Eﬂh5&2@555e?géﬁﬁéﬂﬁ?‘éﬁ%ﬁ@?aﬂ
B et Ry SR APE O e TR o Mo s AeRed e ¢

ma%gr;(ZSG nm.) and a snmall amount of NaC . The organic
& r3°\X/eis condensed under reduced pressure to give 15.

3g_{m2 (M £ a2y dr owng of |/ dirgel coPOUNRE, m) ,
1%-%(?%%%&,534%%0d§3@d 6 .84- 6(.87Tg)((em 2H) , 7.11-7
21% (Mg @), )7 2602333 (@1, 3H) 4.8 4 4%B1,1H3 (601-2H)
Ref erence Exanple 9 Preparation of 4 - [4-

(6Trd (U orxometh ey (phen@aduy,r i diate 24 tdaromk) [ 4-
(Trifluoronethoxy)phenoxy] pyridine-Noxide (130.0 g )
wa dizssa ,vedHx) et hanol (500 nlL) and (50%wet) 5 w w¥%
pal | adi um on carbon (6.5 g ) was added. The resulting

MedamemaosmExstipleed under 3 atns of at nosphere of

hydrogen at 27-49C for 6.5 hr. The reaction mxture. .
\Breranatdiasy afh 4ok ieluoromethoxy) phenoxyl pyridine-

N-oxide

4-Nitropyridine-N-oxide (84.00 g), 4-
Trifluoromethoxyphenol (107.8 g), K:COs; (165.7 g) and
DMF (420 mL) were placed in a vessel and stirred at 80-
90°C for 4.5 hr. The reaction mixture was then cooled
to room temperature and water (2500 mL) and ethyl
acetate (2500 mL) were added. The organic material was
taken up in ethyl acetate and then the aqueous layer
was extracted with ethyl acetate (1000 mL). The all
organic extracts were washed three times with water
(1000 mL x 3). And then the organic extracts were
condensed under reduced pressure to give the crude
products (150.7 g). The crude products (150.7 g) and
n-hexane (1500 mL) were placed in a vessel'and stirred
at 60°C for 0.5 hr and then the mixture was allowed to
cool to under 10°C for 1-hr. The mixture was then

filtered and the crystalline powder washed with n-
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catal yst followed by concentration in vacuo to give a
guantitative yield (122.9 g ) of pale yellow oily

W@ ewda4groduct . Purification by flash col unm PCT/JP2008/058798

chr omat ography (600 g of Silica Gel 60, spherical,
ethyl acetate) afforded the pure target conpound
product as a colorless 0il3786.74 g, 70.91%vyield) .
1H NWVR (3 OOMHz, CDClI 3) d=6 .84-6 .86 2H) , _Z.11-
RexBam ZBpS ML27and3diAedHpt, 5@°C4foB .%‘H}r(h? aﬁ;or
Ref erence Exanple 10 Preparation of 4 - [4-

L3805 fBudBEnEBRoXYFERenSEy P Bl & YALPer SATI.-
(Trifluaromet hoxy)phenoxy] pyridi ne-N oxide (50 ng)
ﬁﬁgpﬁpﬁéolved in ethanol (1.8 nL) and 10w w% pal | adi um
on carbagn was added. And t hen Amoni um f or mat e
NPZ@ ﬁg%"ﬁ&é'ggﬁed. The resulting m xture was stirred

#_B00C 1 8buBehocThe §.8954d.0 Jy i g nap. 1 Lered 1o

ol 'owed by concentration in vacuo

40 191 (%€ 281 €S Bualy subsi arge. oANG-tdha exdf esi)dual
subst'ance 'was extracted w th dichlorone thane . The
RelFdeh MR E:Gapdensed underreduced pressure to give 46
ng (98% yield) of a colorless oily target conpound.

a3 RO MHZ 4 -QRA (1)1 Sz rdrethaoxdf ghmn@i] gyidine
7-I5(m 2ZH), 7.26-7.31(m2H) , 8 .49-8 .51 (m 2H)
Ref er ence BxatimlerdbyrRrkper dtyidsoaflaridet- (X703 f9) , 4-
| uor onet hoxy) phenoxy] piperidine After 4 - [4-
(TR flucoromresitosyphasiednobdl - 6 g) , KoCOs (35.1°g) and DMF

(173 mL) were placed in a vessel and stirred at 28-40°C
for 1.5 hr. and then stirred at 75-84°C for 6 hr. and
then stirred at 139-146°C for 34.5 hr. The reaction
mixture was then cooled to room temperature and water
(256 mL), a small amount of NaCl and ethyl acetate (256
mL) were added. The organic material was taken up in
ethyl acetate. The organic layer was washed with water
(256 mL) and a small amount of NaCl. And then the
organic layer was extracted three times with 10v/v%HCl
(256mL X 3). The organic material was taken up in
10v/v%HCl. 2And then the agueous layer was basified to
pH 9 by NaOH and was extracted with ethyl acetate (256
mL). The organic material was taken up in ethyl
acetate. The organic layer was washed with water (256
mL) and a small amount of NaCl. The organic layer was
condensed under reduced pressure to give 15.3g (52.0%
yvield) of a brown oily target compound.

H-NMR (300MHz,CDCl;) 6=6.84-6.87(m,2H), 7.11-
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or ganl

pyridine (2.00 g ) was dissolved in acetic acid (20
nmL) and platinum (1V) oxide (200 ng) was added. The

at mosphere of hydrogen at 23-3 0C for 12 hr. The
reaction mxture was filtered to renove the catal yst
foll owed by concentration3is vacuo to give 3.32g of

yellow oi l'y crude product. The crude product was

di.a5dkmy @) i, n7t 86uBR30(MOBHNL) 8akd RaS3@sREN t hr ee
times with 10w v% NaCHaq (50 nL X 3 ) and then was
Reseaenchr E@atnpﬁr@smth water (50 mL X 3 ) . The

I o
?’igyer’mas[co den% d under redgc dnB p‘fidfﬁe

E‘é‘ége‘ CORRUER o LM e SR 101 %0

Eyfé n@&\ﬂ"})ﬁ%@ (8.3%8§0g)33%\§; Qﬂ‘sﬁﬂr’ed? 1619_et%1.anol(m
r e 2 WP tyi ddo
@Iﬂ u r%%e é(%é?/‘@lgﬁe%oxy] p?{)agrlléglrﬁgﬁAfﬁr 4 -On[ 4(-6 °

@r alULRRE hovrk RReREBIMP YRR (DG yrathsinder

sso ved 1n acetic acid (20 ttiL ) and platinum (IV)

axizges( 230 oo i red dad hyBhegeas Wt 2wy 46°¢t five wa$ hr.
stirred under 50 atns of atnosphere of hydrogen at 24-

2
W

- 26RC He@ictd oy mQiure Wes ridddtersd i tugmevgadlia | t er ed

to renove the catalyst followed by concentration in
vatid vt Jiold. iR @pybfcapsientinadsi 4t | 3R cRfe frodlidie @

quantitative yield (122.9 g) of pale yellow oily crude
product. Purification by flash column chromatography

(600 g of Silica Gel 60, spherical, ethyl acetate)

. afforded the pure target compound product as a

colorless oil (86.74 g, 70.91% yield)

1H-NMR (300MHz,CDCl;) 8=6.84-6.86(m,2H), 7.11-
7.15(m,2H), 7.27-7.30(m,2H), 8.47-8.51(m, 2H)
Reference Example 10

Preparation of 4-[4- (Trifluoromethoxy)phenoxy] pyridine

After 4- [4- (Trifluoromethoxy)phenoxyl
pyridine-N-oxide (50 mg) was dissolved in ethanol (1.8
mL) and 10w/w% palladium on carbon (4 mg) was added.
And then Ammonium formate (120 mg) was added. The
resulting mixture was stirred at 20°C for 6 hr. The
reaction mixture was filtered to remove the catalyst
followed by concentration in vacuo to give a residual
substance. And the a residual substance was extracted

with dichloromethane. The extract was condensed under
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The crude product was dissolved in toluene (100 ni)
and was washed three tinmes with 10 w v% NaOHaq (50 nL

wo2®@s)i4m@pd t hen was washed three tines w th walPE&r/JE26E8/058798

mL X 3 ) . The organic | ayer was condensed under
reduced pressure to give 772nmg (37.7%vyield) of a pale
yel l ow crystal target conmpeund. 1H NVR (300MHz, CDC

3) d=I .50-1 .60 (bs, IH , 1.60- 1.67(m 2H),
te@ile@d0Bréapue) to ives4e wge6 (paE pipld)30f02 3 17
(m 2H), 4.28-4.37(mIH , 6 .86-6 .92 (m 2H) , 7.09-
Folérieps 26l lRetergAteCEPRARPNE- 13 Preparati on of 1-

4- B I h 1) -4- [4- (Trifl h
%ﬁéﬂg£§ 3&3%%%:2%&#;)4%=§L34(%r%#ﬂ@g%%ﬁgfho§§¥)phenoxy]
[ i di 26.1.9), 4- h I R 26. 3
. RS kay pH e 26 1Y - A0 LPAPE)  28-25m8y STXR PHOer butyl
h i t et h | b t 52.3 , di
RePEPRieE kP8 &%y ) "and tol uene (130 ML) vere
glgﬁggakgoﬁ §%3§Qw4gnd heated to reflux for 4 hr under
: ure was then cooled to room

Bx0abeEno%9PpAibbrandnet hyl acetate (260
i c —theorgar marerial was taken up in

et hyl acet argerThe [argqani¢1hadyenethsxwg phetctwd ti mes
wth water (260 nL X 2 ) . The organic |ayer was
biktiared t(o.oemyewashdizsaidethén boetdrgadiid | (@perml)
was condensed under reduced pressure to give 43. 349
69d. 2 Urdnucd I eloctid@7.(24% MBI Cwesr ed@edof (e pal e
yel |l ow product . The crude

resulting mixture was stirred under 4 atms of

atmosphere of hydrogen at 23-30°C for 12 hr. The
reaction mixture was filtered to remove the catalyst
followed by concentration in vacuo to give 3.32g of
yvellow oily crude produét. The crude product was
dissolved in toluene (100 mL) and was washed three
times with 10w/v% NaOHag (50 mL X 3) and then was
washed three times with water (50 mL X 3). The organic
layer was condensed under reduced pressure to give
675mg (33.0% yield) of a pale yellow crystal targét
compound.

1H-NMR (300MHz,CDCls) 8=1.50-1.60(bs,1H), 1.60-

1.68 (m,2H), 1.98-2.03(m,2H), 2.68-2.76(m,2H), 3.10-
3.18(m,2H), 4.28-4.36(m,1H), 6.83-6.92(m,2H), 7.09-
7.15(m, 2H)

Reference Example 12

Preparation of 4-[4-

(Trifluoromethoxy)phenoxylpiperidine




product (43.3 g ) and ethanol (433 nL) were placed in
a vessel and heated until to dissolve and then the

wWOorzooBasm@Iavas al l owed to cool to OOC for 1 hr. HAGCEBIP2008/058798
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m xture was then filtered and the crystalline powder
washed with cool ed ethanol (43 nL) and then dried at
4Q0C for 15hr to afford 3%07g (91. 7% yield) of a pale
yel low crystal target conpound. Total yield 89.7%HPLC
Pufttietry 410/@% (T MVRorPmetiazy ) obencyyld Byrighne G Y4ng)

2H) , 2.07- 2.11(m 2 2.94-3. 02
W:)@ @risspHved 41'1(3?1562)14?1(3@1{%(205 H[(}'-Q( §n}%|§)lat§n%(%‘él)
p;%g‘eé“d@é@%ﬁ; ngslg 5 (m 20, 7 3L 7 AAm ASH),

;ﬁi@%l O%Lxr' ' ﬁ‘é'—mzf : f% “%ﬁl{%ﬁ%g: hoxfgen at 24-

%?i%g%%’% 23 eri gmgg (2T %FHBE”ML;tﬁr%f %%%pwi&élered

pal | a acetate

t | t
T S A e s

'I}a)cd’é?rteo %l%e% i pesaslonkdesteg dudefproaiet . 6
under Thereact| on m xture was then cooled to

rﬂﬁnéﬁ[&@fﬁb&tﬁztﬁ%éﬂﬁil&s’sdm M tssicheaidy(l@T atlat eand
(100 nmL) were added. The organic material was taken up

iwhetWdhat aftaters  tEmeeorvgiaiti L0 aw/brs \DiesOHws herl tihfs 68 3)
times with water (100 nL X 3 ) . The organic | ayer vvas
fadd ertesh twas washed three times with water (50 mL X 3).
The organic layer was condensed under reduced pressure
to give 772mg (37.7% yield) of a pale yellow crystal
target compound.

H-NMR (300MHz,CDCls) 6=1.50-1.60(bs,1H), 1.60-
1.67{m,2H), 1.97-2.03(m,2H), 2.68~2.76(m,2H), 3.10-

3.17(m,2H), 4.28-4.37(m,1H), 6.86-6.92(m,2H), 7.09-

7.15(m, 2H)

Reference Example 13

Preparation of 1-(4-Benzyloxyphenyl)-4-[4-

(Trifluoromethoxy) phenoxy] piperidine

4-[4- (Trifluoromethoxy)phenoxy]piperidine
(26.1g) , benzyl 4-bromophenyl ether (26.3 g), palladium
(IT) acetate (22.4 mg), Tri-tert-butyl phosponium
tetraphenyl borate (52.3m g), sodium tert-butoxide
(10.6 g) and toluene (130 mL) were placed in a vessel
and heated to reflux for 4 hr under Ar. The reaction
mixture was then cooled to room temperature and water

(260 mL) and ethyl acetate (260 mL) were added. The



renmove harz and then the organic | ayer was condensed
under reduced pressure to afford 4.36g (98.4%vyiel d)

w@R00s/1p@be yel | ow crystal target conpound. 1H IMNVRIP2008/058798
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(300w 1cbd 3) d=I .93-1 .99 (m 2H) , 2.07-
2.11(m2H), 2.93-3.01(m2H) , 3 .32-3 .39 (m 2H)
4.38- 4 .40 (m IH, 5 02(412H), 6 .89-6 .91 (m 2H)
7.11- 7 .15 (tn, 2H), 7.30-7.41(m5H) Reference
Brgeplic 16 tRmpdr atdrtaien uy 4rHaidy prataye - 4-Th9-
(Trifluoromet hoxy) phenoxy] piper idine After 1 - (4
cgmzw; &%ﬁ?% wa@%%ﬁ@rﬁ%%r% HRGBT p??e%cfaﬂﬁ X
pi_peri di ne .. an t hy. I | (200 nm_
xed T qrfﬂj%lﬁ%@%%ﬁ% lvgaew SR Dt
S added. e resulti ] '

Sl 35 s P el e

e reacti.on v ; °
i, S R S L T

ure S ed to renove the catal yst

%giécg%i%%% 41 O N HAGHD AR VerHd . cdgie

) of anivory crystal target conpound.

i tas 99.H7Y 00 3
I N N R R G R TE R T

(VBsd]) and heded untfl (o EHsolve .arB3B-thekd fime | H),
5 .1(bs, IH, 6 .72-6 .75 (m 2H) , 6.87- 6.92 (m
4tk d vals 18l {owe@Ho Redal ene e0Bx diopd € 18 .Sy rfligesi s
of tert -butyl 4- (4

mixture was then filtered and the crystalline powder
washed with cooled ethanol (43 mL) and then dried at
40°C for 15hr to afford 39.7g (91.7% yield) of a pale
yellow crystal target compound.

Total yield 89.7%

HPLC purity 100%

'H-NMR (300MHz,CDCl;) 8=1.93-2.00(m,2H), 2.07-
2.11(m,2H), 2.94-3.02(m,2H), 3.33-3.40(m,2H), 4.37-
4.41(m,1H), 5.02(s,2H), 6.89-6.92(m,2H), 7.11-
7.15(m,2H), 7.31-7.44(m,5H)

Reference Example 14

Preparation of 1-(4-Benzyloxyphenyl)-4-[4-

(Trifluoromethoxy)phenoxy] piperidine

4- [4- (Trifluoromethoxy) phenoxyl piperidine
(2.61 g), benzyl 4-bromophenyl‘ethef (2.63 qg),
palladium (II) acetate (0.67 mg), Tri-tert-butyl
phosponium tetraphenyl borate(1.57 mg), sodium tert-
butoxide (1.06 g) and toluene (13 mL) were placed in a

vessel and heated to reflux for 6 hr under Ar. The



trifluoronmethoxybenzyl oxy) pi peridin-I-carboxyl ate
10. 00 kg of tert-butyl

wa20v8d400%9 pi peri di n-| carboxyl ate, 40 L of PCT/JP2008/058798
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di met hoxyet hane and 9.55 kg of sodiumtert-butoxide
were m xed, and stirred at 2 to 17C for 30 mn. The

m xture was mxed with 13.81 kg of

4- bronmonet hyl -1 -trif | uoronmet hoxybenzene and 10 L of
diemetHony etikinecawal? thenl £001agh t6t iHaqsy taMeer 3t c

. for 3 hours. The reaction nm xture was diluégg with 100
t S

ang¥ wakesr ; (100 miot érdvahvio@aetatet B0

05 B O o
AL oo, FhaFToPTIG dtin sy e R e vien
pels Yo T Y P ey ieesd fo
?%f(vseg i@& %nd‘ig: tdHd orghri 3. 8RMwHd condensed
Refgnencss

d, 2H, 87 7Hz) , "7.37(d, 2H, 8. 7THz)
okl idesisold #4369 (98.4% yield) of

(4-trifluoromethoxybenzyl oxy) pi peridine 19.21 kg of
terdalutydl Yow drdrstal frdwtonminmowrzenzy | oxy)
pi peri din-1-carboxylate and 50 L of ethanol were
FEXER B30 08, CBdlal SODC3-The fmx2Hr e 2087 ni xed
with 8.28 L of a concentratedhydrochloric acid,
i TT e, 2H) 6000 F G- 0L HoaRt), , ahPB2ohdEhihatd hde? -
reduced pressure. 80 L of toluene was added to the

red Qlie, 1TH)t h & A3ktnd ass S& ract el 28), 7-11-
7.15(m,2H), 7.30-7.41(m, 5H)

Reference Example 15

Preparation of 1-(4-Hydroxyphenyl)-4-[4-

(Trifluoromethoxy)phenoxyl]piperidine

After 1-(4-Benzyloxyphenyl)-4-[4-
(Trifluoromethoxy)phenoxylpiperidine (20.0 g) and ethyl
alcohol (200 mL) was mixed and then (50%wet) 5 w/ W%
palladium on carbon (1 g) was added. The resulting
mixture was stirred under 4 atms of atmosphere of.
hydrogen at 60-61°C for 3 hr. The reaction mixture was
then cooled to room temperature and was filtered to
remove the catalyst followed by concentration in vacuo
to give 16.2g (99.5% yield) of an ivory crystal target
compound. .

HPLC purity 99.67%
M-NMR (300MHz,CDCl;) 8=1.93-2.00(m,2H), 2.08-

2.13(m,2H), 2.93-3.01(m,2H), 3.30-3.38(m,2H), 4.38-
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with 150 L of water; and further the water |ayer was
washed with 40 L of toluene. 15.5 L of a 25% NaCH

WawsouwIsol uti on was added to the water | ayerPCT/R2008/058798

m xture was extracted twice with 80 L and 40L of

tol uene; the organic |ayers were conbi ned and the
organic |layer was twice washed with 80 L of water; the
organi c |l ayer was concentrated under reduced pressure;
whep,(m2QH) , 06 .at(banak)was . dddéd 76dm, R&)r.esi-@Je, - and
the m xture was concentrated under reduced pressure to
6beai(m, 28) 40 7k§20f7 .4 5y(81, RHWV oi | y target substance.
Yield: 76.04% 1H NVROOOVHZ, CDCl 3)5=1. 42-1. 62 (m
Refferenceg@xpmpds I& 2H) , 2.57-2.73 (m 2H) , 3
.04-3 .20 2 3 .42-3 .58 I , 4.55(S, 2H),
WM%&%gh¢&@W‘&%ﬂﬁrsﬁm)méméz

o

e i PG baehavpene fead) P s AR oy e
met hyl benzenesul [ id g ,0f Ty 1 din-1-
trifluor oé@h?@yg{ nzo% %)%3# %?%&I‘]T dA“l r?g?a:rf(éépfé}eorfl 1l,n4-

di gner, Lk QA coxdy/dtatid 3 .and idp@ el
g%ggﬁﬁgﬁ%ﬁgﬁe%g %ixed. AfteP%g}rring at 55C_fo%§7.5
RO Sl REG R Bt iQiM R re3 4 x8d, Maha  stiterad e nes
concentrated under reduced pressure. The residue was
Ai7R@deMk-t Bo6RIAL offhet hyktaeet ate, mikhd wixhuls.31 kg of
wasconcentrat ed under reduced pressure; 150 niL of
at-Pylomaaritdtyd -and @31 1oy onfe thaxiden dsever emeb Wl T dniaf
acid were
dimethoxyethane at 12 to 14°C, and stirred at 21 to 23°C

for 3 hours. The reaction mixture was diluted with 100
I, of water; extracted with 100 L of ethyl acetate; and
the organic layer was washed with 100 L of a 1% NaCl
aqueous solution twice. The organic layer was
concentrated under reduced pressure to quantitatively
obtain 19.21 kg of a vellow oily target substance.
Yield: 103%
1H-NMR (300MHz, CDC13)8=1.46(s,9H), 1.50-1.67(m,2H),
1.80-1.97(m,2H), 3.07-3.23(m,2H), 3.50-3.60(m, 1H),
3.70-3.90(m,2H), 4.54(s,2H), 7.19(d,2H,8.7Hz),
7.37(4,2H,8.7Hz)
Reference Example 17

Synthesis of 4-(4-trifluoromethoxybenzyloxy)piperidine

19.21 kg of tert-butyl 4-(4-
trifluoromethoxybenzyloxy)piperidin-1-carboxylate and
50 L of ethanol were mixed, and stirred at 60°C. The

mixture was mixed with 8.28 L of a concentrated



added to the mxture; the mxture was stirred at 10C
or less for 3 hours; then, the crystal was filtered,

waewsdsioed at 600C over night to obtain 42.5 gPCF/JR208/058798
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ivory crystal target substance. Yield: 72.3% HPLC
purity: 92.2% 1H NVR (300MHz, DVMSQd 6)5=1. 70- 2. 40
(m4H) , 2.29 (s,3H , 3.3%4.10 (m 5H , 4.61(s,2H,
6 .88 (d, 2H 8 .6Hz) , 7 .11(d,2H 8. 4Hz) , 7 .37 (d,
Pydrochakzic, a¢idd0sEirsed mt @QfCEfaanehqeu(fﬁ) anpd

[4- (2, 3-epoxy-2-nethyl propoxy) phenyl ] (4-
tpmble@@nf@mdh@nylsmﬁ?@@iﬂﬁdg@rr%%% [849 L of toluene

(4-trifluoronet hoxyphenoxy) pi per,idine-1-yl] phen
(2. 300Kg) s SSa0RE ) AR BT CLUR %&mﬁaﬁd

AR 122 AR, B e LA
d
TR L 15 Ve, e it
1
%Ouaer(ﬁ r o %ﬁfzﬁénes%ongdglg %@éﬁg MAS léa ded the
HHSehe et dhahce il Rptifiod W exepsdeaied

stlrre for 4 hours. The reaction |iquid
‘%&L@Qed P raaialc (HeALY w0 RthdincD@Rdretess;

and the obtained m xture was stirred for 1 hour. The
RrRGiid algérC st alwiwes Wadlee? adi tiarah dasifedvatiady the
water (82 L ) . The obtained crystal was dried at
ahguﬁﬁﬁﬂ@a@em 36 shaurs e meitedd niredea rgpstucach Qe
then, 20 L of ethanol was added to the residue; and the
mixture was concentrated under reduced pressure to
obtain 10.40 kg of a yellow oily target substance.
Yield: 76.04%
1H-NMR (300MHz, CDCl;) 0=1.42-1.62(m, 2H) , 1.90-2.05(m,2H),
2.57-2.73(m,2H), 3.04-3.20(m,2H), 3.42-3.58(m, 1H),
4.55(s,2H), 7.18(d4,2H,8.7Hz), 7.38(d,2H,8.7Hz)

Reference Example 18

Synthesis of 1-(4-hydroxyphenyl)-4-(4-

trifluoromethoxybenzyloxy)piperidine 4-

methylbenzenesulfonic acid

30.0 g of 4-(4-
trifluoromethoxybenzyloxy)piperidine, 18.3g of 1,4-
cyclohexanedione, 11.04 g of triethylamine and 150 mL
of ethanol were mixed. After stirring at 55°C for 7.5
hours under air-blowing (310 mL/min), the mixture was
concentrated under reduced pressure. The residue was

mixed with 60 mL of ethyl acetate; the mixture was
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grayi sh yellow crystalline powder. The yield was 23.61
kg (92.91% . This crystal was used in the subsequent

WO @814 W t hout being purified. A part of thRCTIB2O0SAS8798

was recrystallized fromethanol. Melting point: 85.8
to 86.5 OC Purity: 89.76% HPLC), HPLC conditions
colum: InertsilCS (4 .6f 256150 mm, detection

wavel engt h: 254 nm nobil e phase conposition: 0.025M
coosphatra tedf edeagredused pressure; 150 mL of ethyl
sol ution/tetrahydrofuran/acetonitril e=400/3 00/ 300,
mcatatenand Bdnpeaolr é-netbrlbsrizeaespudianic gElifhg@ere
(HPLC), HPLC caonditions_col ym: CH RALPACK AD-H (4. 6f
rdged ) CheoBIFE UsiRds EhComidsiahcorfas stirred at 107C

eSS A S A T Sl
&1 %&:6§;§e%¥?%,£§55g%t?lngéigngéghggofsip ivory
%gg,%lﬁg%rr&a(r%e%: qu%%%gn@e 7 .14 (2H, d ,J=9Hz) .

(2, 3- epocy~d-®i.hyi-prepoxy) phenyl | -4- (4- trif

| uor omet hoxyphenoxy) piperidine Lithium4 - [4- (4
-trifl uor ongirfopiienoxye pigperi di n-1- yl ]| phenol ate
(66.6 g ) , (R -2-methylglycidyl

PEFRNMR {8 0obEAZEDESO-Borkile (042 B @(n), 4, 2.29(s,3H),
tetrabutyl anmmoni um chloride (15.5 g ) were added to a
8.8 41.ilQuind 56%) ,t & .6anles (2200 16.)8 Salvhl 2&ht&er6HA33 nl) |
and

7.11(d,2H,8.4Hz), ,7.37(4,2H,7.9Hz), 7.40-7.80(m, 6H)

or

Example 1

(R) -1-[4~ (2, 3-epoxy-2-methylpropoxy)phenyl] -4- (4-

trifluoromethoxyphenoxy)piperidine

4-[4- (4-trifluoromethoxyphenoxy)piperidine-1-yl]lphenol
(21.20 kg) was dissolved in acetone (164 L) under
stirring, and cooled to 10°C or less. Sodium t-butoxide
(6.34 kg) was added thereto under stirring while taking
caution such that the temperature of the mixed liquid
did not exceed 25°C. The mixed liquid was cooled to
10°C or less; (R)-2-methylglycidyl
paranitrobenzenesulfonate (16.40 kg) was added thereto;
and then the obtained mixture was heated at 40°C, and
stirred for 4 hours. The reaction liquid was added
with water (164 L), cooled to 10°C or less; and the
obtained mixture was stirred for 1 hour. The
precipitated crystal was filtered, and washed with

water (82 L). The obtained crystal was dried at about
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WO b@s/14¢080 t ol uene | ayer was i sol at ed,

the m xture was stirred at 600C for 6 hours.
Thereaction liquid was cool ed to room tenperat ure;

wat er; then the solvent was distilled off under

reduced pressure. Isopropyl alcohol (140 nL) and water

(60 n.) were added to the 4é&sidue, and the obtai ned

m xture was stirred at 60C for 30 min. The stirred

g0kt uferwas houtksdtotdlehaineapkarygett avbdtengst af #as

filtered, and washed with a small anmount of _hydrated

gzeprepy lyvedllosheirysiad ldice #O¥O800C Thge ¥ 1 Igh e 23 - 61

obtain a target substance_as an orange crystal. The
3y 8 Sk

el (@2afdnt w63 CEYFLEIgHRS. ufee fpequent
PO eds T e DT SO PHE I i B4 Po BISE (1 R Ry =tal
int. Purity: .94..6% P RPLC diti ~col D
e Focree el 4P TR6 i hect | on vevel ength: 254
- i h it izep: 0.025M ph hat e buf f
k%ﬁéﬂggpééﬁﬁ&rgn%’%ggggﬁﬁﬁFgP uran/ace?ogfgr?I::4u °!
N3 390 TEAHIARTEN RN Gin < Q06T el i cal

purity: Jee (HPLC) ', HPLC conditions col um:
FHRAURACE Az By & 650XmR)Q @ekectabinl ¥apdspigth: 254

conposi tion: n-hexane/ et hanol / di et hyl am ne=900 : 100 :1
Bk, NMREIMEEe 3ompost tABr(:3H, . $)25M plbdhat g ey
2.72(IH,d, J=bHz) , 2 .86 (IH, d ,J=5Hz) , 2 .9-3 .1
@ddegus 3.3- 3.5(2HmM, 3 .91 (IH d ,J=I0OH) , 3 .98
(IH d ,J=1Q0Hz) , 4. 3- )
solution/tetrahydrofuran/acetonitrile=400/300/300,
measurement temperature: 40°C

Optical purity: 96.l%ee (HPLC), HPLC conditions column:
CHIRALPACK AD-H (4.6¢ X 250 mm), mobile phase
composition: n-hexane/ethanol/diethylamine=900:100:1
1-NMR (300MHz,CDC1;)8: 1.48(3H,s), 1.9-2.1(4H,m),
2.72(1H,d,J=5Hz), 2.86(1H,d,J=5Hz), 2.9-3.1(2H,m), 3.3~
3.5(2H,m), 3.91(1H,d,J=10Hz), 3.98(1H,d,J=10JHz), 4.3~
4.5(1H,m), 6.8-7.0(6H,m), 7.14(2H,d,J=9Hz).

Example .2

(R) -1~ [4- (2, 3-epoxy-2-methylpropoxy)phenyl] -4- (4~

trifldoromethoxyphenoxy)piperidine

Lithium 4- [4- (4-trifluoromethoxyphenoxy)piperidin-1-
yllphenolate (66.6 g), (R)-2-methylglycidyl
paranitrobenzenesulfonate (49.1 g) and
tetrabutylammonium chloride (15.5 g) were added to a
mixed liquid of toluene (200 mL) and water(333 mL), and

the mixture was stirred at 60°C for 6 hours. The

and washrCT/Jw2008/058798
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W@ 200844000y - 2- met hyr propoxy) phenylj - 4-

4.5(lHmM, 6.8-7.0 (6HmM , 7 .14 (2H, d ,J=9Hz)
Exanple 3(R) -1- [4-

(4-  PCT/JP2008/058798
trifluoromethoxyphenoxy)pi peridine 4 - [4-

(4-trifluoromet hoxyphenoxy)pi peridin-ly
phenol - par at ol uenesul f oni caaci d sal t ( .0 g) and
['ithium hydroxi de nonohydrate (0.9 g ) were added to a
fexed ibinqlidudt telsuecelEs to) rawt wargrerzd®ine) themnd
the obtained mxture was stirred at 40 to 500C for 1
lrher toInenee detyiean weisqdise®ladksdooGinsd wastagl e tdpprater;
then an aqueous solution (5.nL) of (R

ez Ees e o )
Fﬁl:@@h‘é‘teg srse Spmfﬁérrlﬁ&&&glhpgot(ﬁé(or @5‘5t %6#‘ M%ﬁrd (64, L)
HREUAOORAS S0 S "l GOk ’ﬁ%&ﬁiﬁ??ﬁ.dﬁ igfpd e
AR S B T R

TothWe e ‘”tgfe g‘i stt!?ﬁn Wde ﬁQL‘égx*éH‘ and
I ce ol I ng fo

was stlrre about 30 to 60 mn;

VRBlad ¥t )s WaS 13 QWaGrAdded nkem e M sdidopy L

precipitated, and the m xture was stirred for 15 m n.

ThedhAsi Rindaiad &1 v Jo°sasveirl hegad, tandbradhed watdyet
a small amount of hydrated nethanol, and dried at 50C
GNYs taingld als0 aabtcdamope tcarygeta Is.ub Sitten gel elsd eanymintowas
crystal . The yield amount was 3.89 g (84%. Its

Er.ist g (@3%)(-HPLC) , HPLC conditions col um:

The crystal was recrystallized from isopropyl
alcohol to obtain a colorless acicular crystal of 84 to
85°C in melting point.

Purity: 94.6% (HPLC), HPLC conditions column:
InertsilC8 (4.6¢p x 150 mm), detection wavelength: 254
nm, mobile phase composition: 0.025M phosphate buffer
agueous
solution/tetrahydrofuran/acetonitrile=400/300/300,
measurement temperature: 40°C

Optical purity: 90%ee (HPLC), HPLC conditions column:
CHIRALPACK AD-H (4.6¢ x 250 mm), mobile phase
composition: n-hexane/ethanol/diethylamine=900:100:1
'H-NMR (300MHz, CDC13)8: 1.48(3H,s), 1.9-2.1(4H,m),
2.72(1H,d,J=5Hz), 2.86(1H,d,J=5Hz), 2.9-3.1(2H,m), 3.3-

3.5(2H,m), 3.91(1H,d,J=10Hz), 3.98(1H,d,JdJ=10JHz), 4.3-

4.5(1H,m), 6.8-7.0(6H,m), 7.14(2H,d,JT=9Hz).

Example 3
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Inertsil C8 (4.6f x 150 nm), detection wavel ength: 254
nm nobil e phase conposition: 0.025M phosphate buffer

W@uweouwe®dl ut i on/t et rahydrof uran/ acetonitril e=BODIR0O®W/ B8798

00, neasurenent tenperature: 40C Optical purity: 85%e

(HPLC) , HPLC conditions colum: CH RALPACK AD-H (4. 6f

x 250 mm, nobile phase canposition

n~hexane/ et hanol / di et hyl am ne=900 : 100 :1

1R) NVR([ $OQRHZ -EPOIky3 P - methy8p3EpeKy) phegyd] -4 (41 m

2. 72(1H d, J=5Hz) , 286(IHd J=5Hz) , 2 .9-3 .1

ffﬂfﬁgom@eshoxy@hzﬂw d,J=IOHs) , 3 .98
J=1QJHz) , H 6. 8~

ardacAp- arlﬂgtnz)omet@emﬂﬂ@ xe'"%lpfrslri&n enm . 7

(zﬂgﬁlgflg’% 24 '%/?Jﬂffg%@o}%ﬁ%gf %egﬁ]a]a% ?one ?10%nc}ﬂ )
3 RS e 2 e YRS G s

a”d Ge0d ke R RS @7 ufl)) 5 AAURC (RERNO. St
enerated heat to about 10C, was

%h' e Eféa %S)é%fﬂtrﬁré RElUditNg R CRQ! 410 td MO°LO£LE; 1
2-met hyl gl yci dyl parani trobenzene

%klfronatx@le( 101 oMY 1fu e 6 cAdged & dde arivd Wecat

5C. The m xture was stirred at 35 to 400C . The

LeRel 20N sy Johed day (8Pn(T,) arfd (e nethylarotd oty

finally was not seen to progress, the reaction was

fpalrasiieckceierﬁzdrmmﬂ,fdtw@r (2L.@®% ™)) amss added to the

reacti on vessel: and the reaction m xture was
tetrabutylammonlum chloride (0.52 g), and toluene (5

mL) were added to the reaction liquid; and the mixture
was stirred at 80°C for 2 hours. After the mixture was
cooled, the toluene layer was isolated, and washed with
water; and the solvent was distilled off. Methanol (25
nl) was added to the residue; the mixture was heated
and dissolved; then the solution was stirred under ice
cooling for about 30 to 60 min; water (10 mL) was
slowlj added when a crystal precipitated, and the
mixture was stirred for 15 min. The precipitated
crystal was filtered, and washed with a small amount of
hydrated methanol, and dried at 50°C over night to
obtain a target substance as a yellow crystal. The
yield amount was 3.89 g (84%).

Tts purity: 83% (HPLC), HPLC conditions column:
Tnertsilcs (4.6¢ x 150 mm), detection wavelength: 254
nm, mobile phase composition: 0.025M phosphate buffer

aqueous
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stirred at 100C or less for 30 mn. The reaction
m xture was filtered, and washed with water (100 ni)

W@ 2008h4@dn a target conpound of 18.63 g as a WeCT/JP2008/058798

crystal (crude yield: 120.2% . The water content was
24. 4% Karl Fisher's nethod) . The yield was determnm ned
by the quantification b HPLC, the reduced yield was
83.50% and the HPLC purity was 86.33% HPLC reactlon
Bbilstiibifiget vatiytirofivransRCEebSnd G TS 16446 Oy 3090 391%),

O TtiMNa 2SO 4 aq/CH 3CN.THF (3:3:3), UV 254 nm 1
meAsumement Eemppiratyrer) 401C [ 4-

(2, 3- epoxypr opoxy Qheny &P .

PpEira r BHELRYRy B éﬁ@x%?%@ﬁérl e ROF€?§éPn§bﬁ&£ﬁm?’

manuf act ur ed

EIBPPPﬁggaéﬁeﬁh6%y%ﬂeﬁo§§§HRBZV%Hpﬂgﬁin?h%ﬁéngﬁ-and
PG BT B Ty aneBeha iR Ao g0 1

~ : 7 672
M(Qo%&% cﬁgaz)(&nglm (84('3'33%)2521 9.6 1((43;1H?x%(| H3 |
%337&'(15,1 gd;s J—%H% - @H%G'(l‘ﬂ{ kiéa‘—'ﬂﬁk), 42( 9—13,7 1((|2}ft ndCi 3.3
g %&@@Hmm 379i‘¥('L¥IHdQJ=E)&Zs|7|Z)3 9scwmnwms.mz>,' 2.3-
Exanpi es é to 1 8 described bel ow were manufactured a

2 .i5 1B anp! &s sl 7t. oa 681, m)ysimg 4B, ahde- 93zdr.t i ng raw
materials. Exanple 6
Example 4 :

(R) -1-[4- (2,3 -epoxy-2-methylpropoxy)phenyl] -4- (4-

trifluoromethoxyphenoxy)piperidine

An acetone (100 ml) solution of 4-[4-(4-
trifluoromethoxyphenoxy)piperidin-1-yllphenol (12.93 g)
was cooled at 5°C, and sodium t-butoxide (3.87 g) was
added thereto. The mixture, which generated heat to
about 10°C, wés stirred for 30 min, including a cooling
time to 5°C; and then (R)-2-methylglycidyl
paranitrobenzene sulfonate (10 g) was at once added to
the mixture at 5°C. The mixturé was stirred at 35 to
40°C. The reaction was pursuited by HPLC, and since the
reaction finally was not seen to progress, the reaction
was finished at 6 hours. Water (100 mL) was added to
the reaction vessel; and the reaction mixture was
stirred at 10°C or less for 30 min. The reaction
mixture was filtered, and washed with water (100 mL) to
obtain a target compound of 18.63 g as a wet crystal

(crude yield: 120.2%). The water content was 24.4%
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(R -1- [4- (2, 3-epoxy-2-nethyl propoxy)phenyl 3 -4- (4-
trif luoronethyl phenoxynet hyl )piperidine Melting
WEoi0at1200429. 0 t o0 129. 4C 1H - NVR (250MHz, CDCPCBID208/058798
1.46 (3H,s), 1 .51-1 .7 0 (2HmM , 1.84-2.09(3H M , 2
.58-2 .78 (3HM , 2 .85 (IH d ,J=4 .9Hz)
,3.52(2H,d, J=11.9Hz) , 3 .58-4 .03 (4H M , 6 .77-7
.04 (6H M , 7.54 (2H,d, J=8.6Hz) . Example 7 (R -1-
[&ax(12 Fﬁ-s&mbd;qamcq]ﬂmq@)pheﬂ%e?; vield 4ras rddtermined by
| uor onet hyl phenoxynet hyl i peridine Melting Point:
e opandl fdcandauviRea g@ﬁﬂg rpduced 45L el HIEDH, )
, 1 .83-2 .02 ( 3HIE% 2.62-2. 75(3H m , 2.80-2 .88
@BH50% pnd ﬂ@el@? QUEYmWes 86 .3%%3) 64 (2H, n)

i e i S e

&R&sto%mnb. ugsozm AR TSR/ oRe R Phe oy 4rsd T,

g?lﬁ/%% 0| 106 2 to 106.7. 0C 1H NMR (250MHz, CDC
: 7 2 .56-2 .76 (5H, nm ,

%ﬁ{gjll-el =4, 8Hz) , 3 .02-3 .30 (6Hm , 3 .83-4 .01
S Y . 6.18-6.36(1H M), 6 .52 (IH d ,J=15 . 9Hz)

(8 279 (04 (AbRoropb:df iy 118 (24) 7 . 33-7
Ao (ZA M . Exampre 9 (R -1I- [4-
(ZiFieppororagptEenw ) pigeridind 4- trif

["uor onet hoxyphenyl') -2-propenyl ]| pi perazine

A target compound was manufactured as in Example 1,

using 4-[4~ (4-trifluoromethoxyphenoxy)piperidin-1-
yllphenol and (R)-glycidylnosylate as starting raw
materials.

Melting point: 67.5 to 68.7°C

'H-NMR (250MHz, CDC15)8: 1.83-2.17(4H,m), 2.67-2.75(1H,m),
2.83-3.02(3H,m), 3.25-3.40(3H,m),
3.93(1H,dd,J=5.6Hz,J=11.1Hz),
4.17(1H,dd,J=3.3Hz,J=11.1Hz), 4.31-4.45(1H,m), 6.79~
6.93(6H,m), 7.14(2H,d,J=8.8Hz).

Compounds of Examples 6 to 18 described below
were manufactured as in Examples 1 to 5, using suitable
starting raw materials.

Example 6

(R)-1~[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4- (4~

trifluoromethylphenoxymethyl)piperidine

Melting point: 129.0 to 129.4°C
‘H-NMR (250MHZ, CDC13)8: 1.46(3H,s), 1.51-1.70(2H,m),

1.84-2.09(3H,m), 2.58-2.78(3H,m), 2.85(1H,d,J=4.9Hz),



10

15

20

25

Melting point: 88.2 to 89.5C 1H NWMR (250MHz, CDC 3)d
2 .60-2 .79 (BHmM , 2 .81-2 .93 (IH m)

wW@2@8480036( 7H, M , 3 .92 (IH dd, J=5 .6Hz, J=kCT/IN26E8Y058798

, 4.16 (I H,dd, J=3. 3Hz, J=ILIHz) , 6.82 (IH dt,
J=6.7Hz, 15.9Hz) , 6 .55 (IH, d ,J=15 .9Hz) , 6 .81-6
.93 (4H M , 7.16 (2H,d,J=B IHz) , 7 .40 (2H, d ,J=8
.IHz) .Exanmple 10 (R) -4- (4- chlorobenzyloxynethyl)
3152[(4.H 62 7=31epHRY 23 . MOt-hyI0pr(@gioxy), Bhmy7). 04 (6H,m),
pi peridine 1H NWR (250MHz, CDCO 3)d : 1 .29-1 .54
(5B4AnRH, d1J68-6H88 . (3H #m ) |, 2.51-2.69(2H,tn) , 2 .73
(IH, d ,J=4 .8Hz) , 2.86 (IH d ,J=4.8Hz) , 3 .34 (2H,
&xagpde 3Hz) , 3.53 (2H,d, J=12.0Hz) , 3.93 (2H, dd,

J=10 .5Hz, J=15 4HZ 47%?H )., 6.72~6.95(4H m ,
AR) P44 7, BaRPREYD WM

4-.¢ Ioroben . .ngooxypropoxy)
S g d b Huoromel iy A O] Y ----- e & 500C 1H NMWR

@éﬁﬁr}fxg Po1 ﬁlg’&t th_ i%in 1200(H§)H PO AE

eggmmréﬁg Cé‘g%")&? Mys -3 (3219%3"' 1“783 2. 0SB, m) ,

J 5. 5Hz,
2 %%(Jz"'?%d(a}r]uﬁ 3H0 -3 lglgQHi2), m) 434&(62-1'3» 593 163,49,
93(4H m -7.63 (4H m . Exanple 12 (R) -|- [4-

@2,5%-@9@@(2@1 mst hyl.griopawe) @gml,] -4- (4- trif
Iuoronethoxybenzyl) pi peridi ne
4.17(1H,dd,J=3.3Hz,J=11.0Hz), 6.78-7.00(6H,m),
7.54(2H,d,J=8.7Hz) .

Example 8

(R) -1-[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4-[3- (4~

trifluoromethoxyphenyl) -2-propenyl]piperazine

Melting point: 106.2 to 106.7°C

l1H-NMR (250MHz,CDC11)6: 1.47(3H,s), 2.56-2.76(5H,m),
2.85(1H,d,J=4.8Hz), 3.02-3.30(6H,m), 3.83-4.01(2H,m),
6.18-6.36(1H,m), 6.52(1H,d,J=15.9Hz), 6.79-6.94(4H,m),
7.16 (2H,d,J=8.2Hz), 7.33-7.46(2H,m).

Example 9

(R) -1-~[4~ (2, 3-epoxypropoxy)phenyl] -4-[3- (4-

trifluoromethoxyphenyl) -2-propenyl] piperazine

Melting point: 88.2 to 89.5°C

1H-NMR (250MHz, CDC15)6: 2.60-2.79(5H,m), 2.81-2.93(1H,m),
3.05-3.36(7H,m), 3.92(1H,dd,J=5.6Hz,J=1l.1Hz),
4.16(lH,dd,J:é.BHz,J:ll.lHZ), 6.82 (1H,dt,
J=6.7Hz,15.9Hz), 6.55(1H,d,J=15.9Hz), 6.81-6.93(4H,m),

7.16 (2H,d,J=8.1Hz), 7.40(2H,d,J=8.1Hz).
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W@20084£40098Hz) , 3.47 (2H,d,J=12. |Hz)

1H- NVR (250MHz , CDAI3) d: 1 . 31-1 . 84 (8H M , 2 .
43-2 . 67 (4H M) , 2.72 (IH, d ,J=4.8Hz) , 2 .85 (IH

J=10 .5Hz, J=15 .9Hz) , 6.75-6. 97 (4H M
(4H m . Example 13 (R -1- [4-

(2, 3- epoxypropoxy) phenyl ] 524- (4- trif

| uor onet hoxybenzyl ) piperidineMelting point: 62.5 to
B3a8p0€ 16F NVR (250MHz ,CDCI3) : 1 .31-1 .49 (2H m
1-52-1 .78 (3H M , 2. 45-2. 63 (4H, n) , 2 .67-2 .76
(RH-4 m(%-chRorpBenzydexymehl ) - 1-34262333ROKVA2 m )

, 3 .43-3 .57 (2H, , . 3.92 (IH, d J=b5.5Hz,IIl.1Hz) , 4
mqshylprogoxyishes Ipigeriggype 6. 76- 6 90(4H, M) , 7

05 26 (4H, anpl
?4 : g%lﬁ@)&*ﬁzn‘ggh‘ﬁ%ﬁ)? Exof?‘?rﬂrhé%?)r“f‘ . Hy28 RE
riflu
égw 92‘363 it R %%épeé'og RS
1 90 (7H, M
byib g, fgﬁ %924'3%93Q4?H"§a 6387 40 (J =17, éké)
; 9 : ~
FZEPéEﬁJQS %% %ﬁzgl 3.?3&%% ?%)8?2§ @hzﬁg}ﬂ%lﬁﬁzl7
ngx%r(bf{ Lawor@mtzh@x»@h@nym ] @mgo .3 7-(4fgm)(.2
-epoxypropoxy) phenyl ] plperldlne Melting point: 92
#Qaf@BdCellANVR (250MHz, CDA 3)d : 1 .75-2 .02 (4H m ,
2 .64-2 .93 (7H,m , 3.26-3.40(IHmM , 3 .55-3 .75
(BW-8) (4-chlorobenzyloxymethyl)-1-[4-(2,3-

, 7 .07-7.24

epoxypropoxy) phenyl]piperidine

Melting point: 49 to 50°C

1H-NMR (250MHz, CDC13)6: 1.29-1.50(2H,m), 1.64-1.923(3H,m),
2.62(2H,dt, J=2.4Hz,12.0Hz), 2.69-2.75(1H,m), 2.82-
2.90(1H,m), 3.25-3.40(3H,m), 3.43-3.59(2H,m),
3.92(1H,dd,J=5.5Hz,J=11.0Hz) ,
4.15(1H,dd,J=3.3Hz,J=11.0Hz), 4.48(2H,s), 6.79-
6.93(4H,m), 7.21-7.63(4H,m).

Example 12

(R) -1~ [4~ (2, 3-epoxy-2-methylpropoxy)phenyl] -4- (4-

trifluoromethoxybenzyl)piperidine

1H—NMR(ZSOMHZ,CDCl;;)S:,1.31—1.84(8H,m), 2.43-2.67(4H,m),
2.72(1H,d,J=4.8Hz), 2.85(1H,d,J=4.8Hz),
3.47(2H,d,0=12.1Hz), 3.91(2H>dd,J=10.5Hz,J=15.9HZ),
6.75-6.97 (4H,m) , 7.07-7.24(4H,m) .

Example 13

(R) -1~ [4- (2, 3-epoxypropoxy)phenyl] -4- (4-

trifluoromethoxybenzyl) piperidine

, 3 .91 PCHIP2deR/058798
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3.93 (1H, dd,J=5. 6Hz, J=ILOHz) , 4.17 (IH dd,J=3.
3Hz, J=I1. OHz) , 6 .77 (2H, d ,J=8 .5Hz) , 6.81-

W@2@8(4d00m) , 7 .09 (2H, d ,J=8 .5Hz) . Exanpl ePABIK2R)8/058798

-1- (4-chlorophenyl) -4- [4- (2, 3-epoxy-2-

met hyl propoxy) phenyl] piperazine Melting point: 169.9
to 170.6 0C 1H NWR (250MHs3 CDAl 3)6 : 1.48 (3H,s), 2
.73 (IH, d ,J=4 .8Hz) ,2 . 86(IH, d, J=4 . 8Hz) , 3
MeD¥iflg. péin(:SHﬁms t@ 6398 QZH dd J= IO. 5Hz, J=18

. 9Hz) . 83 - . 7.3(3%#,
- NMfEk%lwméz,chCJ(sR)ﬁ i 3 4lcﬁ|9dr261pﬁ@ny|1) 5271 [é( )

73520 3148, B) 0o 1 T RRRY E 45BN ¢ eoch 3 pa L RTgg )
3265 (?w”hdmuzgsiaieg%&i?ﬁ' My * A Ta(lH dd. 95
%Z%zdi@yEpﬁéﬁaSH?éliléﬁgﬁ? §IQQW&ﬁ)Pﬁ?lB%%H&%WQQAHZ),
2> SBO%Y v&-(IRL B!, PrOBRXY). JRNamykD - 4- (4.

I uo oxybenzyl oxy) pi peri di ne Melting point:
%%aﬁlfﬁg 94. 9C 1H NVR (250MHz, CDCl 3 )d : 1.47(3H 1
1.93 (2H,m , 1.96-2.16(2H M , 2 .7 0 (I Hd,
14 -18Ha)- (2,3- efa@ng 2931e6:31|y}1@§r0,pd35y3391'&n§#1 1(-3H, M- |
3793 (2ZH,—dd, J=1 5Hz, J=1 5Hz) , 4.57(2H,9),
Pethyl. @6«4Htmhflu%roﬁe&h@@ﬁph@nyﬂﬁaanﬁmpplperldlne

Melting point: 74.0 to 74.7°C

1H-NMR (250MHz, CDC1,)d: 1.47(3H,s), 1.69-2.11(4H,m),
2.61-2.90(7H,m), 3.43-3.75(3H,m),
3.92(2H,dd,J=10.5Hz,J=17.8Hz), 6.64-6.82(2H,m), 6.84-
6.99(4H,m), 7.01-7.17(2H,d,J=8.5Hz).

Example 15

(R) -4~ [N-methyl-N- (4-trifluoromethoxyphenyl) ] amino-1-

[4—(2,3—epoxyprogpxy)phenyl]piperidiné

Melting point: 92 to 93°C

14-NMR (250MHz, CDC1;)8: 1.75-2.02(4H,m), 2.64-2.93(7H,m),
3.26-3.40(1H,m), 3.55-3.75(3H,m),
3.93(1H,dd,J=5.6Hz,J=11.0Hz),
4.17(1H,dd,J=3.3Hz,J=11.0Hz), 6.77(2H,d,J=8.5Hz), 6.81~
6.95(4H,m), 7.09(2H,d,J=8.5Hz).

Example 16

(R) -1-(4-chlorophenyl) -4- [4- (2, 3-epoxy-2-~

methylpropoxy) phenyl] piperazine

Melting point: 169.9 to 170.6°C

1y -NMR (250MHz, CDC1,)d: 1.48(3H,s), 2.73(1H,d,J=4.8Hz),
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wo esos®dhoxyphenoxy) piperidin-

7.39(2H,d, J=8.6HZ) . Exanple 1 9 (R
-2-methyl-6-nitro-2-{4- [4- (4- trif

2 ,3 -dihydroimdazo [2 ,1-b] oxazole (R) -1- [4-

(2, 3-epoxy- 2- et hyl propoxy) phenyl] -4- (4- tri

f I uor omet hoxyphenoxy ) pi peygi dine (8.04 g ) ,
2-brono-4- nitroimdazole (4.53 g ) and sodi um acetate
£ 384 (1g) dyeee . pHxed, 3a0d-3t ei(ed,m)t 110 OC for 2
hours. Di met hyl formam de (20 m ) was added to the
BeastRBpdl| guid. SHedJaflBePHENe E0BBefht-§UEHe™M) , 7.14-
di ssol ved, the reaction liquid was cool ed by ice.

D a2 (Al mdrmami de (70 m) was further added and the
reaction liquid was cooled to -5C. Sodi umt-butoxide
Ezaypdegly was little by little added to the reaction

liquid, suc that t he ratar di d not exceed QOC .
8t-~aBs ST P N —-m.) and ethyl acetate

7 ) afdec 1]=;3Q%a%g.%t|on l'iquid, and stirred
5 St on liquid was cooled to

€ pitat geystal was filtered, and
m%gglggmﬁgﬁh\%at 2?%( Sttr?L)lggnd Wi th methanol (20 ni) .
Thentk Y55 flmyespsusienaded d-» & oieeh)l i quigh-of . o2 i, m) ,
é%etatg (25 ) %ﬂﬁ thanol (25 nL) , and again
%tuﬁtgd3ek9@9&¢ er9h(h@uﬁd,ﬁhe.$H&peasnomﬁwas cool ed
to 5C, and the precipitated crystal was filtered, and
#hes (dui, ad., (at .@A%C Jeadr. oiizght % .80 ~Gbto8i (6Ha mar get
conpound. The yield anmount was 7.258 g (71.5%; and
t7he 3aHi, ty Jad®s 0%%)49%

Example 18

(R) -1-[4- (2, 3-epoxy-2-methylpropoxy)phenyl] -4- (4-

trifluoromethoxybenzyloxy)piperidine

Melting point: 97.6 to 97.9°C

lH-NMR (250MHz, CDC1;)8: 1.47(3H,s), 1.71-1.93(2H,m),
1.96-2.16(2H,m), 2.70(1H,d,J=4.8Hz), 2.76-2.93(3H,m),
3.31-3.64(3H,m), 3.93(2H,dd,J=10.5Hz,J=16.5Hz),
4.57(2H,8), 6.75-6.96(4H,m), 7.18(2H,d,J=8.6Hz),
7.39(2H,d,J=8.6Hz) . |

Example 19

(R) -2-methyl-6-nitro-2-{4-[4-(4-

trifluoromethoxyphenoxy)piperidin—l—yl]phenoxymethyll:

2,3-dihydroimidazo[2,1-b]oxazole

(R) -1- [4- (2, 3-epoxy-2-methylpropoxy)phenyl] -4~ (4~
trifluoromethoxyphenoxy)piperidine (8.04 g), 2-bromo-4-
nitroimidazole (4.53 g) and sodium acetate (387 mg)

were mixed, and stirred at 110°C for 2 hours.

1-yl] phenoxyP&T/iB2008/058798
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(HPLC) . HPLC conditions colum: ODS-0TS (4.6f x 150
nm), detection wavel ength: 254 nm nobile phase

W@ 09041090 on: 0 . 02M sodi um PCT/JP2008/058798

sul fat e/t et rahydrof uran/acetonitril e=400/3 00/ 300,
measur enent tenperature: 400C Optical purity: 99.6%e
(HPLC), HPLC conditions cadsum: CH RALPACK AD-H (4. 6f
X 250 mm), detection wavel ength: 254 nm nobile phase
DQmthyﬂfommamldehézanmﬂétWaﬁobﬁdedtmw ihﬁnéﬁgq@GFWO
0/ 11H-NMROOOVHZ 7 €DCl 3 ) ; 1.77(3H,S), 1 .8-2

Labpay,, apdoafser( ZHETEPRLeRLE yeAf(ezrﬂrllSPiO)lV@dg thf( 2H
7 Tn) 4.02 (IH,_d L J=10), , 4. 04 J=1 O
Feagtipm ldquid) was) cooteql pysdcs - n) Dlm? %éfléo(r“ﬁ“?}d&

47{)2%|Z)ija§§§78§:ﬁlélkga§é %1 ﬁ)nds t?qe rg?grﬁ}lo 4H1?uﬁ% fast

trog

FﬁBH%ﬁe%ﬁbi?p eno§9? per| |ﬁ¥l§é é?I ﬁeﬁ%XW%gtﬁlttle

- |
b b st gl b
E‘é&hﬁo ‘%?f e%é%fd @ecpe (R£Ped abaad 3 beore-,
troimdazo g)

were dissolved in t-butyl

¥eleat q20d Rk an%p‘éltww%@teéﬂaﬂ:e( 7(0.0b mID) wease aditedl to
thereto; and the m xture was stirred at 95t o 100

QGef Aeadthiom ik diamet kHiaeet iat &0°d doirdé ho81ML)
and |ithium hydroxi de nonohydrate (238 ng) were added
trhe reaction liquid was cooled to 30°C, and the
precipitated crystal was filtered, and washed with
water (45 mL) and with methanol (20 mL). The crystal
was suspended in a mixed ligquid of ethyl acetate (25
mL) and methanol (25 mL), and again stirred at 60°C for
1 hour. The suspension was cooled to 5°C, and the
precipitated crystal was filtered, and then dried (at
60°C over night) to obtain a target compound. The yield
amount was 7.258 g (71.5%); and the purity was 99.49%
(HPLC) .

HPLC conditions column: ODS-0TS (4.6¢ x 150 mm),
detection wavelength: 254 nm, mobile phase composition:
0.02M sodium

sulfate/tetrahydrofuran/acetonitrile=400/300/300,

. measurement temperature: 40°C

Optical purity: 99.6%ee (HPLC), HPLC conditions column:
CHIRALPACK AD-H (4.6¢ x 250 mm), detection wavelength:
254 nm, mobile phase composition: n-

hexane/ethanol/diethylamine=300/700/1



t he obtained solution, and the m xture was stirred a t
8 AOC for 4 hours. The reaction liquid was cool ed,

WO b@s/1sdied with water (35 nl) and stirred; anBCT/hR2008/058798
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precipitated crystal was filtered. The obtai ned
crystal was recrystallized froma mxed liquid o f

met hanol (20 nL) and ethyl5acetate (4 nL) , and dried
at 6 OC over night t o obtain a target substance a's
dH-NYRI(3POMHaWCDCY st al 1. TRE3Hi e) d ArBuBt 2WAH,m) 792¢g9-
(yield: 719% . Purity: 100% (HPLC) , HPLC conditions
(ﬁﬂlﬁﬁﬁ,mﬂx}3¥ﬂ§%¢ﬁQﬁ%:ﬁ@'15b4%ﬂ6; tRiH @) i on

wavel engt h: 254 nm nobi | ephase conposition: 0.02M
oA UMEEE R B r L“ffﬁrfiﬂ-‘a?c%fn%m tril e=400/ 300/ 3
00, us e t_tenmperature;, 400C Opt| rpty:
d&%ﬁ?'d;{%%ﬁﬂptp Contti 1 { Ghdt c’o%r%qcﬂéhpm—ﬁ%ﬁg) ’
6 : t ' hy 2&

fontd Gl 00 1 GRS 4D Y FLETER a, el
%éagngg t&anol / di et hyl am ne=3 00/ 700/ 1 1H NMROOOMHZ

) }f’; 1.77(3H,S), 1 .8-2 .2 (4Hm , 2.9-
%,ge(@-j_,éﬁzos.z-SA (2H M , 3 .9-4 .1 (2H, tn ) , 4.02
(ITH "d ,J=I0Hz) , 4 .04 (IH, d ,J=IOHz) , 4.18 (IH d
, 00l HHadethyfh 46t {4- - BO- (I H d ,J=10Hz) ,
6. 7/8(2H,d, J=9FZ) , 6 .8-7 .0 (4H,m , 7 .14 (2H, d
=)o rome tifihb HeSidx v ) riikeal @211 (1R ] phenoxymethyl } -
-2-methyl-6-nitro-2-{4- [4- (4- trif
| .6 -ahigtyiroiphisternoy )2 pl gerdxizrld -yl | phenoxynet hyl }-

(R)-1-~[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4~ (4~

trifluoromethoxyphenoxy)piperidine (2.0 g) and 2-bromo-
4-nitroimidazole (1.0 g) were dissolved in t-butyl
acetate (2 mL); sodium acetate (77.5 mg) was added
thereto; and the mixture was stirred at 95 to 100°C for
3 hours. N,N-dimethyl acetic acid amide (18 mL) and
lithium hydroxide monohydrate (238 mg) were added to
the obtained solution, and the mixture was stirred at
80°C for 4 hours. The reaction liquid was cooled, then
added with water (35 mL) and stirred; and the
precipitated crystal was filtered. The obtained
crystal was recrystailized from a mixed liquid of
methanol (20 mL) and ethyl acetate (4 mL), and dried at
60°C over night to obtain a target substance as a light
yellow crystal. The yield amount was 1.79 g (yield:
71%) .

Purity: 100% (HPLC), HPLC conditions column: ODS-0TS

(4.6 x 150 mm), detection wavelength: 254 nm, mobile



2 , 3-di hydroi m dazo[ 2, 1-b] oxazole (R) -1- [4-
(2, 3-epoxy- 2- net hyl propoxy) phenyl] -4- (4- trif

WO ewsoswdhoxyphenoxy) piperidine (2.0 g , puriRgr/JRe68058798
and 2-bronp-4-nitroimdazole (1.0 g ) were dissolved
in t-butyl acetate (2 nL) ; sodium acetate (0.2 g )
was added thereto; and thes7m xture was stirred at 95
to 1000C for 3 hours. Methanol (5.5 nL) was added to
phesebtampedisdbnt:i On02Masddtiken a net hanol sol ution
(2.1 nL) of 28% of sodiumnethy |late was dropw se
addédted teheabydyoifomnany acegond tggde= 4?@43@@V§Pﬁed
m xture was stirred at 00C for 30 min; water (15 ni)
weesHrepRnse taameyatyreie M Kt ure, - and then et hyl

Bt blstel 0 T S B i,

2 tdezg& JoEE il ol 4 AR gy e
1

&ﬁ’ walml 281 L'L%CE% S(e % %ﬁqug ¥]I_ acetate (13 ni) ,

over t to Obt a| n a target

sl d amount was
=30
?‘lé%%h%?%%&%%to% uce y| elﬁ-% 60% Pur| ty: 99.7%
ﬁ'ﬂe@(ab’ﬁ’hﬁzwﬁém ons. pplaus) OO5: OT5. £ MBfmX, 150~
. detection mavelength 254 nm nobile phase
@OerH t)Qn:3 .@.-Q2M (2ediym 3.9-4.1(2H,m),
suIfate/tetrahydrofuran/aceton|tr|Ie 4 00/3 00/3 00,
R aUIeIen T =temMze r, atdu g (14000 J5A0H=l, purity: 99. 5%e
(HPLC), HPLC conditions colum: CH RALPACK AD-H 4. 6f
% ZBGhmﬂd Jﬁﬂ%%whoﬁ:WaweﬁﬂﬁﬁAm), 4.50(1H,d,J=10Hz) ,

6.78(2H,d,J=9Hz), 6.8-7.0(4H,m), 7.14(2H,d,J=9Hz),
7.56(1H,s) .

Example 21

(R) -2-methyl-6-nitro-2-{4-[4- (4~

trifluoromethoxyphenoxy)piperidin-l—yl]phenoxymethyl}—

2,3-dihydroimidazo[2,1-b]Joxazole

(R) -1-[4~ (2, 3-epoxy-2-methylpropoxy)phenyl] -4~ (4-
trifluoromethoxyphenoxy)piperidine (2.0 g, purity: 86%)
and 2-~bromo-4-nitroimidazole (1.0 g) were dissolved in
t-butyl acetate (2 mL); sodium acetate (0.2 g) was
added thereto; and the mixture was stirred at 95 to
100°C for 3 hours. Methanol (5.5 mL) was added to the
obtained solution; and then a methanol solution (2.1
mL) of 28% of sodium methylate was dropwise added to
the solution at —-10 to 0°C. The obtained mixture was
stirred at 0°C for 30 min; water (15 mL) was dropwise

added to the mixture; and then ethyl acetate (1.1 mlL)
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WEDOBABY0 ; 1.77(3H,S), 1 .8-2 .2 (4Hm

254 nm nobil e phase conposition: n -
hexane/ et hanol / di et hyl am ne=3 00/ 700/ 1 1H NVROOOMHZ

3.1(2H M, 3.2-3.4(2H M , 3 .9-4 .1 (2H M , 4 .02
(IH, d ,J=I0CHz) , 4 .04 (IH, d ,J=I0Hz) , 4.18 (IH d
,J=l0OHz) , 4 .4-4. 5 (1H, sm) , 4 .50 (IH d ,J=I0OHz)

, 6.78(2H, d, J9Hz) , 6 .8-7 O(4Hn) , 7 14(2H d
wds9k@ded. 7. DhéTER Bt e, Ehanpraiﬁed mixture was heated
(R -2-nmethyl-6-nitro-2-{4- [4- (4- trif
auoasrreohsxmmmmecpum|h|hpury|a}n@hbh©&y%%hy| }-

2 ,3-di hydroi m dazo [2 ,1-b] oxazol e % -1 [.4-
p2esippbayed- qeyﬁyaﬁam@@xﬂ hewgP] - Fhe obtained

(4- trlfluoronethox¥phenox pi peri di ne

pwst:zl %[% rgﬁaﬁ B%éﬁﬁe ﬁFPF‘oPnf“&%?&eri@fé%Bfg )
t t ; I .
Q“é%ﬁap‘e‘?‘-?%zéew@ "abd Sbt ererers, Wiate AN drece
t. 95 0 6
#h) s aiteate B 10 BYaTHb SF U one YR T Ren e
gg& t|o%y§@31dro&ﬁ% %1@§9¢thﬁ lsutyi @R @n( &qmy

OXi de solved in hano

ggguggg gge%ég %g,gﬂc The obtalned n1xture was

stirre 1 hour and 30 mn; then water (100

Bll199S 860BW Sepadyedubect benmiveive ciltmtrhe ODS-oys
acetafe (11 nL) was added. Thereafter, the obtained

NaXlegr @ 188 ﬁmatEdeaéc450howéﬁélesgthredSﬂonml mobi. le
and then the precipitated crystal was filtered. The
Phisaien edmpopdtdlonwa® . 02M sodium
sulfate/tetrahydrofuran/acetonitrile=400/300/300,
measurement temperature: 40°C

Optical purity: 99.5%ee (HPLC), HPLC conditions column:
CHTRALPACK AD-H (4.6¢ x 250 mm), detection wavelength:
254 nm, mobile phase composition: n-
hexane/ethanol/diethylamine=300/700/1

1H-NMR (300MHz,CDC1;) ; 1.77(3H,s), 1.8-2.2(4H,m), 2.9-
3.1(2H,m), 3.2-3.4(2H,m), 3.9-4.1(2H,m),
4.02(1H,d,J=10Hz), 4.04(1H,d,J=10Hz),
4.18(1H,d,J=10Hz), 4.4-4.5(1H,m), 4.50(1H,d,J=10Hz),
6.78(2H,d,J=9Hz), 6.8-7.0(4H,m), 7.14(2H,d,J=9Hz),
7.56(1H,s) .

Example 22

(R) -2-methyl-6-nitro-2-{4-[4- (4~

trifluoromethoxyphenoxy) piperidin-1-yllphenoxymethyl}-

2,3-dihydroimidazo[2,1-bloxazole

(R) -1~ [4- (2, 3-epoxy-2-methylpropoxy) phenyl] -4- (4~

, 2. 9PCT/JP2008/058798
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recrystallized froma mxed |iquid of nmethanol (160
nm.) and ethyl acetate (160 nL) , and dried at 600C

Wo@e@s/1ioght to obtain a target substance as a PCLUR2008/058798

yellow crystal. The yield amount was 17.05 g
(purity-reduced yield: 67.5% . Purity: 99.9% (HPLC)
HPLC condi ti ons col um: O3$ 0TS (4.6f x 150 mm),

det ecti on wavel engt h: 254 nm nobil e phase
cenpoabi-barthoxYPNesodyipipettidiat (&Br.&6ydroPurity:
uran/ acetonitril e=4 00/ 300/ 300, neasurenent
Beﬁmeaaduerr¢@©C4€pnt@9ﬂmpdﬁﬁp}e d8099Pe 90 HMEEFE, HPLC
cqndltlons col um: - CHI RALPACK AD-H (4.6f x 250
déseciived wav&-bHgYR: agszagm (Bdb ;pﬁ%um acetate

Eozgg;gbpg&gﬁg - hex ne/ thano%{dbghgél %&%?wgszs;jrred
9§H9r';1>2 50) 10040050%22 ﬁ% szﬁﬁ'ﬂana@o 469 ItﬁL? #asladded
R byl SoSol! G cych 0 %sl‘f*ﬁoo am
df%ﬁg%%efégde %H?%luf&cé@gﬁHwﬁhch.E%ﬁﬁﬁh?h&ﬁﬂﬂﬁlde
g‘?h%%t mw%axmmma%r |cad bpheraxymet kg Jooc.

oimdazo [2 ,1-b] oxazole (R -1- [4-
([‘%33'0@%%)&)‘1@&' Fbber @R Wilirerd at- £°C( gort Li hour and

| uor onet hoxyphenoxy) piperidine (23.66 g, purity:

84. 2 ;arthe?r bragrmy- 4-100 mdi)niveer drepiite apidedwdre the
mixture; and then ethyl acetate (11 mL) was added.
Theréafter, the obtained mixture was heated at 45 to
55°C, gtirred for 1 hour, and then the precipitated
crystal was filtered. The obtained crystal was
recrystallized from a mixed liquid of methanol (160 mL)
and ethyl acetate (160 mL), and dried at 60°C over night
to obtain a target substance as a light yellow crystal.
The yield amount was 17.05 g (purity-reduced yield:
67.5%) .

Purity: 99.9% (HPLC), HPLC conditions column: ODS-0TS
(4.6¢ x 150 mm), detection wavelength: 254 nm, mobile
phase composition: 0.02M sodium
sulfate/tetrahydrofuran/acetonitri1e=400/300/300,
measurement temperature: 40°C

Optical purity: 98.9%ee (HPLC), HPLC conditions column:
CHTIRALPACK AD-H (4.6¢ x 250 mm), detection wavelength:
254 nm, mobile phase composition: n-

hexane/ethanol/diethylamine=300/700/1
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di ssolved in t-butyl acetate (20 nL) ; sodium acetate
(775 ng) was added thereto; and the m xture was

waeisneddmt 95 to 1000C for 3 hours. Methanol PADOP20L8/058798

was added to the obtained solution; and then a 25%
sodi um hydr oxi'de aqueous solution (20.00 g ) was
dropwi se added to the sol @lgion at -10 to 00C . The

m xture was stirred at 00C for 2 hours; then water (84
) NMRS3 dompy, spcadiedlt 97¢BH, g) xt UL 82 .aridH; Men &t Ryl
acetate (11 nL) was added. Thereafter, the m xture was
BeateH, m} , 45.2635502Hsm) ¢ r 3d2f6r L12HoW , and then the

precipitated crystal was filtered. The obtai ned
¢r92( M, dad=18HEY st 4k PE£&H, By SmL8HA) xed i qui d of

nmet h Il (160 nL d hyl

B3 8458, akaneohiv, “Rronk HioBoElet gt it
as a light . Th '

8 TRurE g LSt eaby BaraogeR ™ Fog - a3 aRR, 923E=40:

&;g%?% HPLC condi tions col um: ODS-OTS (4.6f x 150
) gré ti on wavel ength: 254 nm nobile phase

ompasitign: 0. 02M sodi um .
Eﬁgggigl?gtrahydrofuran/acetonitriIe:400/300/300,

ggggggﬁgggg%qugg&§bu@e{44qqc(thical purity: 99.1%e
; _ amn: | RALPACK AD-H (4. 6f
X r239BMbmed8basihehowsy hi eagt biin254 yillp hembixtymethydd -
conposi tion. n - hexane/ et hanol /7 di et hyl am ne=30 0/ 7
0051 gk hyiiVBimd dReMH2,, 16BCHRpzole. 77(3H,s), 1 .8-2 .2
@A™ , 2.9- 3.1(2H m, 3.2-3.4(2HmM , 3 .9-4 .1
(RH-1t-r4) (2, 3-epoxy-2-methylpropoxy) phenyl] -4- (4-

trifluoromethoxyphenoxy)piperidine (23.66 g, purity:
84.5%) and 2-bromo-4-nitroimidazole (10.9 g) were
dissolved in t-butyl acetate (20 mL); sodium acetate
(775 mg) was added thereto; and the mixture was stirred
at 95 to 100°C for 3 hours. Methanol (100 mL) was added
to the obtained solution; and then a 25% sodium
hydroxide agueous solution (20.00 g) was dropwise added
to the solution at —-10 to 0°C. The mixture was stirred
at 0°C for 2 hours; then water (84 mL) was dropwise
added to the mixture; and then ethyl acetate (11 mL)

was added. Thereafter, the mixture was heated at 45 to
55°C, stirred for 1 hour, and then the precipitated
crystai was filtered. The obtained crystal was
recrystallized from a mixed liquid of methanol (160 mL)
and ethyl acetate (160 mL), and dried at 60°C over night
to obtain a target substance as a light yellow crystal.

The yield amount was 16.80 g (purity-reduced yield:
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4.02 (IH, d ,J=IOH) , 4 .04 (IH, d ,6J=IOHz) , 4.18
(IH, d ,J=IOHz) , 4.4-4.5(1H,m , 4 .50 (IH d

WO J6oB@DK0Y0 , 6. 78(2H,d, J=9Hz) , 6 .8-7 .0 (4H, npCT/JPR0081658798

(2H, d ,J=9Hz) , Exanple 24 (R
-2-methyl-6-nitro-2-{4- [4- (4- trif

| uor omet hoxyphenoxy) pi pergidi n-1-yl] phenoxynet hyl }-
2 ,3-di hydroi mdazo [2 ,1-b] oxazole The (R
68-pefhyl-6-nitro-2-{4- [4- (4- trif

| uor omet hoxyphenoxy) pi peridin-1-yl] phenoxynethyl} -
PuBidi/hydeoBhi dHEHC) 2 HPLE] condisiens epluiRedOPr-0TS
Exanpl es 19 to 23, had a sufficientlg hi gh uritg .Eut
(#he6puxi 150 coml d BetecEipdr wakeseRIt brzgﬁa t OBy e
the follow ng operation. A m xture of the (R

phaggt RPMPESAELPB: 205 42N godiym

BHOABK S EREF Y AS0 SR O P PG PRA b0 oL 4o Y 38P/308z01 ¢ |

%%%ghgg%eéﬁdEg@gg%%g&%?d(QOQCg ) , an activated carbon

nm.) "were stirred under

bﬁ%ﬁgéhngu%%gyﬁgg gggeeTQ%P@E%LV?b%@ CRNBAR i WAS Ref1umn :

ered wth a smal anount of acetone.

éﬁzﬁﬁg'ﬁ%keﬂncﬁfQ@Ds$0x7zgo)mm@§ addedttent haventhetnh:

['Tqui d, and the sane operation was repeated. The
pRiham, | hewidet bussebtaimpedivdsnconeent rat ed under

reduced pressure till the nother Iiquid becane dried.
Theaneyetuansay dieahydiasdolewad 0i/M0a /i xed sol ution of
et hanol (38.5 nlL) and acetone (38.5 nL) , then stirred
aH-NMB(R0eNEer, D08 ) f;oil . 7 THEE 8)and -Bhén 2ddél.&d +t @ -FoC
3.1(2H,m), 3.2-3.4(2H,m), 3.9-4.1(2H,m),
4.02(1H,d,J=10Hz), 4.04(1H,d,J=10Hz),
4.18(1H,d,J=10Hz), 4.4-4.5(1H,m), 4.50(1H,d,J=10Hz),
6.78 (2H,d,J=9Hz), 6.8-7.0(4H,m), 7.14 (2H,d,J=9Hz),
7.56(1H,s) .

Example 24

(R) -2-methyl-6-nitro-2-{4-[4- (4~

trifluoromethoxyphenoxy)piperidin-l-yl]phenoxymethyl}—

2,3-dihydroimidazo[2,1-b]joxazole

The (R)-2-methyl-6-nitro-2-{4-[4-(4-
trifluoromethoxyphenoxy)piperidin—l—yl]phenoxymethyl}—
2,3-dihydroimidazo[2,1-b] oxazole, obtained in Examples
19 to 23, had a sufficiently high purity, but the
purity could be further raised, for example, by the
following operation.

A mixture of the (R)-2-methyl-6-nitro-2-{4-

[4~ (4-trifluoromethoxyphenoxy)piperidin-1-
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or less,- and the precipitated crystal was filtered.
The crystal was air blowdried over night to obtain a

W@ a00ga400eonpound of 5.746 g (82.09% . Purity:POBJE2H/058798

(HPLC) HPLC conditions colum: ODS-0TS (4.6f x 150
mm, detection wavel ength: 254 nm nobile phase
conposition: 0 .02M sodi urg2
suIfate/tetrahydrofuran/acetonltr|Ie 4 00/3 00/3 00,

FeapheanRymetagidr-at, 3reihdacodutiidesio [Rurli-ty OX@FI e e
(HPLC), HPLC conditions colum: CH RALPACK AD-H (4. 6f
)obzaﬁlnasd) ind@xeppilen WWavdl7Tefgoh: 254 anhiviahsd Caphade
conmposition: n - hexane/ethanol/d|ethylan1ne 3

do/- 70@) 1208 ﬁmdaegevl (42, mEpcwese S frmdsﬁr’%er 1 8 2

F?Iﬂg-h‘i{lnﬂ for (3I0Hmlél( ZIJ_I Tg)&fftl"@t@ﬁiiz (qav?bod‘ RS 6%")

g 1(:Fﬁedd ahji_lw’ ed w61th’ “?8 (r?é'l gm&ﬂq(tgazf) @ceé:o‘heg 7

i R%FE&%'!"«EB carkbab 8,00 1 hopch, el st
%qr 2N q?famég%@ra?:l% whd Yepebreld, Zihd6

-Crus pro (aver age partlcle di anet er:

%oéﬂé@“Iﬁq?ﬁWﬂ%%m&*&%tdﬂhé@ wa cbhcetb i ed initter
0.94, 28 Exanpl e 25 Synthesis of (R -1-

oRdaie pamidyex Yighe e 4otlder liquid became dried.
trlfluoronethoxybenzyloxy)plperldlne

The residue was heat-dissolved in a mixed solution of
ethanol (38.5 mL) and acetone (38.5 mL), then stirred
at room temperature for 1 hour, and then cooled tp 10°C
or less; and the precipitated crystal was filtered.

The crystal was air blow-dried over night to obtain a
target compound of 5.746 g (82.09%).

Purity: 99.96% (HPLC)

HPLC conditions column: ODS-0TS (4.6¢ x 150 mm),
detection wavelength: 254 nm, mobile phase composition:
0.02M sodium
sulfate/tetrahydrofuran/acetonitrile=400/300/300,
measurement temperature: 40°C

Optical purity: 99.97%ee (HPLC), HPLC conditions
column: CHIRALPACK AD-H (4.60 x 250 mm), detection
wavelength: 254 nm, mobile phase composition: n-
hexane/ethanol/diethylamine=300/700/1

1H-NMR (300MHz, CDCls); 1.77(3H,s), 1.8-2.2(4H,m), 2.9-
3.1(2H,m), 3.2-3.4(2H,m), 3.9-4.1(2H,m),

4.02(1H,d,J=10Hz), 4.04(1H,d,J=10Hz),
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31.26 kg of 1- (4-hydroxyphenyl) -4- (4- trif
| uor omet hoxybenzyl oxy) piperidine 4 -

woreaoRsthdoenzenesul fonic acid , 125 L of N, N - PBOCTEP2008/058798

thyl acet ami de and 8.03 kg of potassium hydroxide were
m xed, and stirred at roomtenperature. The m xture
was m xed with 15.77 kg ofefR) -oxiranyl nethyl

3-ni trobenzenesul fonate, stirred at 19 to 20C for 2 5
HoWEs(LER ) Jedoked ¢ d .20G -Gt (1Hass., Phé Inibet st aT=kiiz) ,

m xed with 0.904 kg of sodlun1d|hydrogegphos hat
@ -MBdi2at, &l , Ar@EED3 16 & Ak &, i 7r-deft (& 51)‘%0“8%0 f or

0.5 hour; then, the crystal was filtered, washed with
7566(18k Sdat er, and dried at 60C for 16 hours to

Sﬁ%teqz%nr/z 45@%#@% ole0d o YaEs Yot By SLfsa rHes: 2moe
%@?Ei Isor@ng '??'\48983295% ](QP%%H) 155 7601 2297 06°

(s W R oyt Wecach bl deindid,

( 4.12-4.18 (m IH . 4 .55(S, 2H. 6 .80-6
%152 (dnﬁ]o) 7 19(d,2H,8.H)7Hz) 7 ot (5? oH, 8 . 8Hz)

@@J@ﬁ;@-@a@yn@ém&%.@fz%%o:ls% 17.28°, 20.94°, 28.16°
(4- oxi ranyl et hoxy) phenyl -4- (4- triluor
SRinpey e | zyl oxy) pi peridine 69.7 g of 1 - '

(4- hydr oxyphenyl) -4- (4- trif |uoromethoxybenzyl oxy)
pByp‘ﬁ:ﬂ’Le(bJrBE of (rtnH Gerzenesy etioxdivheny7d n{4of N

trlfluoromethoxybenzyloxy)plperldlne

31.26 kg of 1-(4-hydroxyphenyl)-4-(4-

trifluoromethoxybenzyloxy)piperidine 4-

methylbenzenesulfonic acid, 125 L of N,N-

dimethylacetamide and 8.03 kg of potassium hydroxide
were mixed, and stirred at room temperature. The
mixture was mixed with 15.77 kg of (R)-oxiranylmethyl
3-nitrobenzenesulfonate, stirred at 19 to 20°C for 2.5
hours, and cooled to 10°C or less. The mixture was
mixed with 0.904 kg of sodium dihydrogenphosphate
dihydrate and 313 L of water, stirred at 50 to 60°C for
0.5 hour; then, the crystal was filtered, washed with
156 L of water, and dried at 60°C for 16 hours to obtain
24.06 kg of an ivory crystal target substance.

Yield: 98.09%

HPILC purity: 94.7%

Optical purity: 99.5%ee (R-isomer)

H-NMR (300MHz,CDCl;)=1.70-1.90(m,2H), 1.98-2.12(m,2H),



di met hyl acetam de , 17.9 g of potassi um hydroxi de

(powder) and 31.0 g of (R) -oxiranyl nmethyl 4 -
woreaoRsthdoenzenesul fonate were nmi xed. After stirPCTIEP2008/058798

15 to 21C for 21 hours, the mixture was mxed with

2.01 g of sodium di hydrogenphosphate di hydrate and 697

nmL of water. After stirringtat 35 to 450C for further

1 hour, the crystal was filtered, washed with 349 nL

. 'X/Oa{Ze-r77 andEri & 8- 2506 (b3S Rors 3 @%méfﬂ

53. 65 of an ivory crystal target substance Id

%@m%ﬁ.@%ﬁhry TP &Pl put 88

- i soner

(e G et %gf%@{h 65'6?48"5184125 (m, iH)l'

(4- Jr%/{g%x%hﬁ%z)y O7xy3)8 Qi pz?-g |E? %}on)r onet hogyben-zyl oXy)

4 met hyI benzenesulfonl c acid, 49.4 nmL of N
%ﬁ%ﬁ%/]l pyrrolidone, 2.44 g of sodium h_ydrOX| de, 24.7
ndRt Llor 88 O Qf - d:elFARHind nyl-4- (4-
—epl or ohydrin

Wﬁflﬂd‘ﬁ&netﬁié&éﬁiﬁ[d@%%@géﬁ%ﬂ@r 48 hours, the
ere washed wi mL of cool ed

wat er, di speg Sedy idf 49 (i -Infdwmohsitbmal er4 - ohd
filtered. The crystal was washed wth 100 nL of cool ed
vt ief 1, uarshetr hexdy ean H006f )gpidger hdine 40 obtain 5.15 g
of a target substance. Yield: 79.8%

10 methylbenzenesulfonic acid, 2792 mL of N,N-

dimethylacetamide, 17.9 g of potassium hydroxide
(powder) and 31.0 g of (R)-oxiranylmethyl 4-
methylbenzenesulfonate were mixed. After stirring at 15
to 21°C for 21 hours, the mixture was mixed with 2.01 g
15 of sodium dihydrogenphosphate dihydrate and 697 mL of
water. After stirring at 35 to 45°C for further 1 hour,
the crystal was filtered, washed with 349 mL of water,
and dried at 50°C for 48 hours to obtain 53.65 g of an

ivory crystal target substance.

20 Yield: 98.1%

HPLC purity: 97.9%
Optical purity: 84.6%ee (R-isomer)
Example 27

Synthesis of (R)-1-(4-oxiraneylmethoxy)phenyl-4-(4-

25 trifluoromethoxybenzyloxy)piperidine

8.23 g of 1-(4-hydroxyphenyl)-4-(4-

trifluoromethoxybenzyloxy)piperidine 4-

methylbenzenesulfonic acid, 49.4 mL of N-




HPLC purity: 93.1% Optical purity: 96.2%e (R-isoner)
Exanpl e 28 Synthesis of a crude product of (R

WO 2008140000 2- ((4- (4- PCT/JP2008/058798
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(4-trifluoronethoxy)benzyl oxy) pi peridin-Iyl phenoxy)
methyl) -2 ,3-di hydroi mdazo [2 ,1-b] oxazole 16.37 kg
of (R -1- (4 -oxi rany | nebhoxy) phenyl - 4 -
(4-trifluoronet hoxybenzyl oxy) pi peridi ne, 7.42 kg of
Meivyipyiero tidone i2idfasb|E sBliupthygroxide, 24.7 mkL
di met hyl acet am de and 630 of  sodi um acet ate wer
miemteind 53§ r%db%tt%fatkgﬂ%@m&ﬁmé%&N%Fqg%%“e]t%aete

D
AR B B Al ] g
ot AR S0 A g et
B oty e, 208 e L it ety

32 ko O YetcEE NS ahatd, Ak ieied het vetecriat alg
166 L of ethyl acetate and 158 L of nethanol were
moess Bhdoistain esl. Bhdy dbSsHl vethendenbdeateag and
refluxing. The solution was stirred at 4 0 to 42C for
0.5 hour, anieiden7%t8%red at 10 to 40C for 1 hour, -
then, the crystal was filtered, washed with a m xed
liquid of SHRLOfperHyy: a2tk e and 8 L of methanol,
and dried at 60C for 7.5 hours to obtain 7,650 g of an

ocherous cr9mehgal purity: 96.2%ee (R-isomer)
Example 28

gSynthesis of a crude product of (R)-6-nitro-2-((4-(4-

(4-trifluoromethoxy)benzyloxy)piperidin-1-

ylphenoxy)methyl) -2,3-dihydroimidazo[2,1-bjoxazole

16.37 kg of (R)-1-(4-oxiranylmethoxy)phenyl-
4- (4-trifluoromethoxybenzyloxy)piperidine, 7.42 kg of
2-bromo-4-nitro-1H-imidazole, 16 L of N,N-
dimethylacetamide and 630 g of sodium acetate were
mixed, and stirred at 65 to 71°C for 8 hours; and the
mixture was mixed with 131 L of N,N-dimethylacetamide.
The mixture was cooled to -6°C, mixed with 3.25 kg of
potassium hydroxide, and stirred at -7 to -4°C for 6
hours. The mixture was mixed with 255 L of water and
13 L of efhyl acetate, and stirred, and then allowed to
stand over night. The mixture was stirred at 35 to 38°C
for 0.5 hour, and then cooled to 24°C; the crystal was

filtered, and washed with 82 I of water to obtain 32.44



target substance. Yield: 37.02% HPLC purity: 99.9%
Optical purity: 99.9%e (Risoner) 1H - R (3 00MHz,

W@DoB/18pg=| . 73-1. 90 (m 2H) , 1.98-2.12 (m Zr)T/JP2008/058798
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2.80-2.95 (m 2H) , 3 .30-3 .50 (m 2H) , 3 .50-3 .65
(m IH , 4.20-4.35(m2H) , 4 .30-4 .50 (m 2H |,
4.57(s,2H), 5.50- 5 .65 (mslH), 6.79(d,2H 9.2Hz) , 6
.89 (d, 2H, 9 .2Hz) , 7.19 (d,2H, 9.4Hz) , 7 .38 (d,
Xd oFf a7Me): crysFal(.s, 3RHp4Ekanuife 28 Sialt lesissadf, 866
crude product of (R) -6-nitro-2- ((4- (4- )

L4-offr iefihydr eesttiadey priseABg Loxd msthangldiwere mixed,

yl phenoxy) nethyl) -2 _,3-di hydroimdazo [2 ,1-Db .
Rz Gitd raed agl% iggplved Wd%xiwqw%mglﬁw .
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dcetoamd e mxture S CO0Oo engfoo (@8] 6
hed i % of & 2RUERAIAIM Myt Qe aguent*s for
S&rﬂa{% %r?g anfls]ﬁnﬁreg“ at 00C for 2 .5 hourls . The

M R MAE o W 1) 66002 B Ofars BHRERous crystal
di hydr ogenphosphate di hydrate and 367 niL of water, and

Hairgetd saAlbs¥arice 400C for 1 hour; then, the crystal
was filtered, mxed with 163 nL of nethanol and 41 nL
of water, anclst: ryed2d 50C for 0.5 hour; then, the
crystal was filtered to obtain a wet crystal. The

HPLC purity: 99.9% "

Optical purity: 99.9%ee (R-isomer)
1H-NMR(BOOMHZ,CDC13)5=1.73-~1.90(m,ZH), 1.98-2.12(m,2H),
2.80-2.95(m,2H), 3.30-3.50(m,2H), 3.50~3.65(m, 1H),
4.20-4.35(m,2H), 4.30-4.50(m,2H), 4.57(s,2H), 5.50-
5.65(m,1H), 6.79(d4,2H,9.2Hz), 6.89(d,2H,9.2Hz),
7.19(d,2H,9.4Hz), 7.38(d,2H,8.7Hz), 7.57(s,1H)
Example 29

Synthesis of a crude product of (R)-6-nitro-2-((4-(4-

(4-trifluoromethoxy)benzyloxy)piperidin-1-

ylphenoxy)methyl) -2,3-dihydroimidazo[2,1-b]l oxazole

20.4 g of (R)-1-(4-oxiranylmethoxy)phenyl-4-
(4~trifluoromethoxybenzyloxy)piperidine, 7.13 g of 2-
chloro-4-nitro-1iH-imidazole, 20.4 mL of dimethoxyethane
and 3.08 g of potassium phosphate were mixed, stirred
under refluxing for 2.5 hours; then, the mixture was
mixed with 163.2 mL of N,N-dimethylacetoamide. The

mixture was cooled to 0°C, mixed with 11.6 g of a 25%



wet crystal, 153 nL of ethyl acetate and 153 nL of
met hanol were m xed, and stirred and di ssol ved under

woeasitsgoand refl uxi ng. The sol uti on was stirrPRCI/aR2008/058798
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5Q0C for 1 hour, and then stirred at OOC for 1 hour, -
then the crystal was filtered, and dried at 600C over
night to obtain 9.11 g of @ytarget substance . Yield:
35.4% HPLC purity: 99.9% Optical purity: 99.9%e
(RdisumirydrexdnsE e@Edy iSdlcdticon tand Btiseed t3tb-PC
((4- (4- (4- trif luoromethoxy) benzyl oxy) piperidin-
ﬁory|2pr$emgx)s met']H}ﬁ yixture §af dtsred dazer [72 52.-g)of
oxazole 7 of the crude product of(é nltgo-
:Aod(l(um d(ﬂAlyd(r@qefnﬁ q%R%}?et x% mi o

a2 Sia%xm N O%éﬁe%&o i el Ehe

?éafsite 2 S ed rr"‘e?a*é% e 74 e ﬁ?e"éh%“f]h G
;g{nﬁr%qe g;%béllgﬁ&t%%m@%w 20350 8 ot then,

i vat ed and acetone, and stlrred at

e Tk imvhe The ddidened Jdddrptewas: congard T at efhe

under ord| nary pressure to distil off 237 L “of
qfet istdign, 15401l of ilianelceditt d Sad of sR0EL ane

were a ded to the residue, and the residue was
Gietdeinadd wente minedd Lxdmy; sttihered tdred sl stobredamder
stirred at 45 to 55C for 1 hour, stirred at 10C or
lhesginchemad hee Knypsina . walthes eyansttion) warl skisgedtat 50°C
600C
for 1 hour, and then stirred at 0°C for 1 hour; then the
crystal was filtered, and dried at 60°C over night to
obtain 9.11 g of a target substance.

Yield: 35.4%

HPLC purity: 99.9%

Optical purity: 99.9%ece (R-isomer)
Example 30

Purification to (R)-6-nitro-2-((4-(4-(4-

trifluoromethoxy)benzyloxy)piperidin-1-

ylphenoxy)methyl) -2,3-dihydroimidazo (2, 1-bloxazole

7.64 kg of the crude product of (R)-6-nitro-
2-((4~ (4~ (4-trifluoromethoxy)benzyloxy)piperidin-~1-
ylphenoxy)methyl) -2, 3-dihydroimidazo[2,1-b] oxazole and
306 L of acetone were mixed, stirred at 15°C for 10 min,
mixed with 380 g of an activated carbon, stirred at 15°C
for 15 min, and then filtered. The filtrate was mixed
with 380 g of an activated carbon and 8 L of acetone,

and stirred at 15°C for 15 min. The filtered filtrate
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for 18 hours to obtain 6.329 kg of a |light yellow
crystal target substance . Yield: 82.82% HPLC purity:
purity: 99.97%e (R-isomer) CLAI MT/JP2008/058798
epoxy conpound or a salt thereof, represented by the
general fornmula (2) : wherein Rl represents hydrogen

or a |lower al kyl group; R26&8presents a pyperidyl

group represented by the general fornula (Al)

(Whsr epncRBtrapedsendsy PﬁﬁapaQYpﬁéﬁéﬁyrgr§9pdh§FPﬁg°§f
hal ogen- substituted | ower al koxy group

s@EgtPtggnﬁcrE?HGh ?hﬁﬁen}ﬁogPoﬁ etPﬂPBﬁ énﬂhéﬁo%yOf
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SHP%E#éﬁeg )t8”5§° hf '19ﬂ L) é-&@efd%: or

-Su omer aI group aV|ng a %alogen-

ShJQééLtHBSH £ﬁ&ear95{sazywagogepé§at@a aaﬁaba&htaaeat; 60°C
(s) on a phenyl group, (Ale) an am no-group having a

phepylsgheupPsheyi 8Btainakogen- kgubithtmhgﬂt|9%@&ow
al koxy group (s) as asubstituent (s) on a phenyl
geeyptadndaggkonetubatiybegroup , or
’ Yield: 82.82%
HPLC purity: 100%

Optical purity: 29.97%ee (R-isomer)



(AIf) a phenyl- substituted | ower al koxy group having

a hal ogen- substituted | ower al koxy group (s) as a
waowstiwaent (s) on a phenyl group), or a pypePGRyI#2008/058798

group represented by the general fornula (A2) :

(wherein R4 represents: (A2a) a phenyl -substituted

| oner al kenyl group havi ngea hal ogen- substituted

1 ower al koxy group (s) as a substituent (s) on a

phenyl group, or (A2b) &LAaMSgen- substituted phenyl

group) ; and n represents an integer of 1 to 6 . 2

AN epoxy cbmp@@ﬂﬁVo¢0@BP@%dtﬁ@r@o$aéﬁlEE?E@OFron1the

group consisting o

¥%>f@e%%@&9d2bﬁe¥]h§/l$ﬁ%%§ )%)‘HE‘HW-? la) (4- trif

| uor onet hoxyphenoxy) piperidine ; 2 ) (R -1- [4-
(2, 3- epoxypropoxy) phenyl] -4- (4- trif
Iuoronethoxyphenomy) pi peri dine ; 3) (R -1- [4-

(2, 3-epoxy- 2- r opoxy)p [T -4- (4- trif

| uor omet hyl ph@ox%ﬂﬁgz)h“r? \ T T 4; 43 (R -1- [4-
(2, 3- epoxypropoxy) phenyl] -2—(4- trif

| uor onet hyl phenoxynet hyl )piperidine ; 5) (R -1- [4-
(2, 3-epoxy- 2- et hyl propoxy) phenyl] -4- [3- (4- trif

%HQfQﬂHt hoxyahenvdits 2y dFSReRYdT #i pewezi abkyl 6gFoR)
- (2, 3- epoxypropoxy) phenyl] -4- [3- (4-trif

IuoronEthomymmﬁmééenéb Propesyidypi geoaz i nepreFentéd®) by
-4- (4-chlorobenzyl oxynmethyl) -1- [4- (2, 3-epoxy-2-
grthykpeepdx§prpheayl(Pipi:peri-dine ; 8 ) (R -4-

(4-chl orobenzyl oxynethyl) -I1-[4-(2, 3-

(wherein R® represents:

(Ala) a phenoxy group having a halogen-substituted
lower alkoxy group(s) as a substituent(s) on a phenyl
group,

(Alb) a phenoxy-substituted lower alkyl group having a
halogen-substituted lower alkyl group(s) as a
substituent (g) on a phenyl group,

(Alc) a phenyl-substituted lower alkoxy lower alkyl
group having a halogen(s) as a substituent(s) on a
phenyl group,

(A1d) a phenyl-substituted lower alkyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group,

(Ale) an amino group having a phenyl group having a

halogen-substituted lower alkoxy group(s) as a



epoxypropoxy) phenyl] piperidine ; 9 ) (R -1- [4 -
(2, 3-epoxy-2-nethyl propoxy)phenyl] -4- (4-

wo eooBl1gor@ et hoxybenzyl ) piperidine ; 10) (R) PQFJ}2008/058798
(2 , 3-epoxypropoxy) phenyl] -4- (4-
trifluoronethoxybenzyl )piperidine ; 11) (R -1- [4-
(2, 3- epoxy-2-tnet hyl propoxy) phenyl] -4- [Nnethyl- N
(4 -trif |uoronethoxyphenyl) ]am nopiperidine; 12) (R
stbsicmeniyls) Non( 4 phenyllugromst, headh ive dpvwer] aHkae-
1- [4 - (2 ,3-epoxypropoxy) phenyl ]piperidine ; 13)
eRpupl- of4- chl or ophenyl) -4- [4- (2, 3-epoxy-2-
nmet hyl pr opoxy) phenyl] piperazine ; 14) (R -1- ,
(AL1€D| &r prRaEmH-Fubst itpteds lowes, p&l)ﬁupp avme 2

| perazine_; 15 _1é%[4_
FalogepoRist rOPEEy POFERT FToRP (5. as 2
triflyoronmethoxybenzyl ox pi_peridi ; R
2R AURER L BRI % Ty el owou
trifluoroQF&ﬁ A E&Qé%Jqf Aol idine . 3. A
(ﬁfqﬂﬁg naﬁﬁéac |ngaan%§ﬁg§§%£oﬁ%§dnd or a salt
thereof represented by the general formula (2):
wherein R, R and n ar e sanme as bel ow, by
reacti nga conpound e a saN-t+—Rfer eqh?) represented by
the general fornula (3)L_/wherein RL represents
. hydrogen or a lower alkyl group; n represents an
integer of 1 to 6,- and X2 represents a hal ogen or a
gvdigrecial Fingepresbatist ut i on reaction simlar to that
of a hal ogen,
(A2a) a phenyl-substituted lower alkenyl group having a
halogen-substituted lower alkoxy group(s) as a
gubstituent (s) on a phenyl group, or
(A2b) a halogen-substituted phenyl group); and
n represents an integer of 1 to 6.
2. An epoxy compound or salts thereof selected
from the group consisting of:
1) (R) -1- [4- (2, 3-epoxy-2-methylpropoxy)phenyl] -4~ (4-
trifluoromethoxyphenoxy)piperidine;
2) (R)-1-[4-(2,3-epoxypropoxy)phenyl]-4-(4-
trifluoromethoxyphenoxy)piperidine;
3) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl]-4-(4-
trifluoromethylphenoxymethyl)piperidine;
4) (R)-1-[4-(2,3-epoxypropoxy)phenyl] -4~ (4~
trifluoromethylphenoxymethyl)piperidine;
5) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl]-4-[3-(4-

trifluoromethoxyphenyl) -2-propenyl]lpiperazine;

6) (R)—1—f4—(2,3—epoxypropoxy) phenyl] -4-[3- (4-



with a conpound or a salt thereof represented by the
general fornula (4) : wherein R2 represents a
w@esnimyd group represented by the general foPEIIR2008/058798
(Al) : (wherein R3 represents: (Ala) a phenoxy group
havi ng a hal ogen- substituted | ower al koxy group (S)
as a substituent (s) on a-phenyl group , (Al b) a
phenoxy-substituted | ower al kyl group having a
lkak §gabromehibikhedyilo wer palppinyd puipers)z iae ia
substituent (s) on a phenyl group, (Alc) a phenyl
73 uliB) -t ut(ad chdweobanzylpxyseshyal) k- rddp 3r@HRY 2 -
hal ogen (s) as a substituent_,(s) on aphenyl group,
maitdy Laroperyl phenydd Pipeed &®er al kyl group having a

S0bSE t it CBLoBRER BRGS0t 0A B Gt S no
SepseEaredt) SHER Y ORF N (o) as a sabsti t uent
o) (0 st - 2 sme B st Aot Pl i
%Iq%hi%?&w§#% 8ﬁﬁgﬁgﬁ§ﬁ'|rfai y group (s) as a

substituen group), or a pyperazyl

e e S s S ihet it ut ed

L QWe R et h S RaVigiexidine ;

11) (R)-1-[4-(2,3-epoxy-2-methylpropoxy)phenyl] -4~ [N-
methyl—N-(4—trifluoromethoxyphenyl)]aminopiperidine;
12) (R) -4- [N-methyl-N- (4-trifluoromethoxyphenyl)]amino-
1—[4-(2,3—epoxypropoxy)phenyl]piperidine; '
13) (R)-1- (4-chlorophenyl) -4~[4-(2,3-epoxy-2-
methylpropoxy) phenyllpiperazine;

14) (R)-1- (4-chlorophenyl) -4-[4-(2,3-

epoxypropoxy) phenyl]lpiperazine;

15) (R)-1-[4-(2,3-epoxy-2~-methylpropoxy)phenyl] -4- (4-
trifluoromethoxybenzyloxy)piperidine; and

16) (R)-1- (4- (oxiranylmethoxy)phenyl) -4- (4~
(trifluoromethoxy)benzyloxy)piperidine.

3. A method for manufacturing an epoxy compound

or a salt thereof represented by the general formula

(2):

R?
(07 ;(CHg)n—O-Q—RZ (2)

wherein R, R® and n are the same as below, by reacting



hal ogen- substituted | ower al koxy group (s) as a
substituent (s) on a phenyl group, or (A2b) a hal ogen-
WG ottt ed phenyl group) . 4 . A nethod for PCT/JP2008/058798

manuf act uri ng an oxazol e conpound or a salt thereof
represented by the general formula (1) : wherein, R1,
R2 and n are the sane as bebow, by reacting an epoxy
conmpound or a salt thereof, represented by thegenera
fareothpoldd or H"salt whkeereof Xlreppessehtd hyhbhegen
atom with a conmpound or a salt thereof, represented
byenéeahebermild ofut a (2) : wherein RL represents
hydrogen or a | ower al kyl group,- R2 represents a
pyperi dyl group represep ted by the general fornula

(Al') : (wherein R3 re esents : (Ala) a phenoxy group
havi ng a hal ogen- ﬁﬁggh xkower (&) koxy group (s)

as a substituent (s)Pon a p enyl group , (Alb) a
phenoxy- substituted | ower al kyl group having a

h | .

"SR SRS d Y ST PS) B2 grous,
j | kyl h

A EebE s BT ﬁ%&%é%‘uéﬁt“fr%@ %% S heny | gr oap.

(4 Derathemd « HPPSJdiiend 4 C@'ﬁfu;ﬁ'é‘éﬂsﬂ{é’@ having a

substitution reaction sgimilar to that of a halogen,

with a compound or a salt thereof represented by the

general formula (4):

HO‘<”—_-=_>———R2 (4

wherein R? represents a pyperidyl group represented by

the general formula (Al):

-NC>———R3 (A1)

(wherein R® represents:

(Ala) a phenoxy group having a halogen-substituted
lower alkoxy group(s) as a substituent(s) on a phenyl
group,

(Alb) a phenoxy-substituted lower alkyl group having a
halogen-substituted lower alkyl group(s) as a
substituent (s) on a phenyl group,

(Alc) a phenyl-substituted lower alkoxy lower alkyl

group having a halogen(s) as a substituent(s) on a



hal ogen- substituted | ower al koxy group (s) as a
substituent (s) on a phenyl group, (Ale) an am no group
wh2008ngpog0 phenyl group havi ng a hal ogen- substPCTIR208/058798

| ower al koxy group (s) as a substituent (s) on a
phenyl group, and a | ower alkyl group , or (Alf) a
phenyl -substituted | ower aBkoxy group having a
hal ogen- substituted | ower al koxy group (s) as a
iyt w@wugs) on a phenyl group), or a pyperazyl
grou represented by the general fornmula (A2)

( e.an rn@mséé@?ﬁ%tut%z%ewer hERYT oBeERteviRg 2
Iomer al ke rou gfv halogen- S bstltuted
?ﬁé%; g@ﬂﬁg% %@é | FERWe ($5)28nt a
r or (A2 en- substituted phenyl
j?gﬁ% lﬁhéﬁx‘ﬁ? ﬁ%éﬁ%é%&ﬁﬂga: ]%Hﬂ%g of 1to 6 .
(Ale) an amino group having a phenyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (g) on a phenyl group, and a lower alkyl
group, Or
(A1f) a phenyl-substituted lower alkoxy group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group), or a pyperazyl group

represented by the general formula (A2):

—N N—R* (A2)

(wherein R* represents:

(A2a) a phenyl-substituted lower alkenyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group, or

(A2b) a halogen-substituted phenyl group).

4. A method for manufacturing an oxazole
compound or a salt thereof represented by the general

formula (1):

N R?
o) N—(\ />< )
’ N’/'Lo (CHz)n—-O@——RZ

wherein, R', R? and n are the same as below, by reacting

an epoxy compound or a salt thereof, represented by the
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general formula (5):

H
/
N
ogw—@\w (5)

wherein X' represents a halogen atom, with a compound or

a salt thereof, represented by the general formula (2):

R4
:O; (CHz)n-0 —< >——R2 )

wherein R' represents hydrogen or a lower alkyl group;
R? represents a pyperidyl group represented by the

general formula (Al):

-—h<z::::>———-R3 (A1)

(wherein R® represents:

(Ala) a phenoxy group having a halogen-substituted
lower alkoxy group(s) as a substituent(s) on a phenyl
group,

(A1b) a phenoxy-substituted lower alkyl group having a
halogen-substituted lower alkyl group(s) as a
substituent (g) on a phenyl group,

(Alc) a phenyl-substituted lower alkoxy lower alkyl
group having a halogen(s) as a substituent(s) on a
phenyl group,

(Ald) a phenyl-substituted lower alkyl group having a
halogen-substituted lower alkoxy group(s) as a

substituent (s) on a phenyl group,
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(Ale) an amino group having a phenyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group, and a lower alkyl
group, Or
(A1f) a phenyl-substituted lower alkoxy group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group), or a pyperazyl group

represented by the general formula (A2):
—N N—R* (A2)
/

(wherein R* represents:

(A2a) a phenyl-substituted lower alkenyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (s) on a phenyl group, or

(A2b) a halogen-substituted phenyl group); and

n represents an integer of 1 to 6.



