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WD 2008/ 140090PCT/ JP2008/ 058798 DESCRI PTI ON EPDXY
COMPOUND AND METHOD FOR MANUFACTURI NG THE SAME

wQ BOsG#. Fl ELD The present i nventPOMJIP2008/058798

relates to an epoxy conpound and a nethod for
manuf acturing the sane. BACKGROUND ART 5A

2, 3-di hydroi m dazo[ 2, 1- b] oxazol e conpound or salts
t hereof are useful conmpounds as an antitubercul ar
agent (W02004/ 033463, S8IFII547 and

W)2005/ 042542), the oxazol e conpound or salts e
SRORE ST NP A raR RNRA IS o e
wherein Rl represents hydrogen or a | ower alkyl group;
R2 represents a piperidyl group represented by the
general formula (Al): " (wherein R3 represents: (Al a)
a phenoxy group having a hal ogen-substituted

TECHNICAL FIELD
The present invention relates to an epoxy

compound and a method for manufacturing the same.

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):
1
02N“<<?i:T::ﬂ>><:R 1)
NZ 0 (CHg)n-—O-@——Rz

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,



15 |l ower al koxy group(s) as a substituent(s) on a
phenyl group, 2 (Al b) a phenoxy-substituted | owner
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group(s) as a substituent(s) on a phenyl group,

(Alc) a phenyl-substituted | ower al koxy | ower al kyl 5
group having a hal ogen(s) &s a substituent(s) on a
phenyl group, (A d) a phenyl-substituted |ower alkyl
grAGim) baphqquyﬁﬁunﬁﬂmﬁnnﬁd|hqwaﬂjakkM% gidRaxyhaving a
group(s) as a substituent(s) on a phen group, 10

@Nl@g&mTSﬂhaﬁ}Ryﬁﬁﬂ)ﬁﬁﬁﬁﬁuﬁk%ﬁﬂuﬁﬁﬂuﬁﬁ%ﬁuﬁ%d%ing a

halo en- substltuted | ower _al koxy group(s) as a

%t&’&!i’tt(ﬁ SR & pheigt »and a | ower al kyl
RSl ranrigir- bR e dRuid e b o sy
Loty i{ﬂ"l&%&p“fa?p'rie% SR e (WP lon A @

gﬁgg R4 (A2) (wherein R4 represents: (A2a)
éhyl sﬁ%%tltuted | oner al kenyl group having a 20

Z(%Lceﬂe%. ittt uhaskd auwaledl et Grasp( Eré@p dhaving a

ubstiituént (s) on a phenyl group, or

hal1egrer-sibsdt vl phemy gnas) gzﬁﬁfb (Y eps esents an

integer of 1 to 6. These Patent Docunents discl ose, as
gumifracin (g)g oretehqsheafyt herdip,

2, 3-di hydr oi m dazo[ 2, 1- b] oxazol e conpound, for
ewamﬁlap.amlno 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,



WO 2008/ 140090PCT/ JP2008/ 058798 3 a net hod shown by
the followi ng Reaction Fornula A: Reaction Fornmula A

wWoL@sa#9RL, R2 and n are the sane as in the abOVER20681$8798
X1 represents a hal ogen atomor a nitro group. 5The
above- nenti oned' oxazol e conmpound is an i nportant
conpound as antitubercul arzagent, and the devel opnent
of alternative methods for nmanufacturing industrially
anficphofli tably biye tbemfolddviinomBeactdon Fermpdp: 5s
an object of the present invention to provide a novel
Retetnedi Foemiide Aanuf acturing a 2, 3-
di hydr oi m dazo[ 2, 1- b] oxazol e conpound represented by
the general formula (1) in a high yield and a high

i ¥y, and a manufacturing nethod of the

i nt ef nedi at =15 DI SCLOSURE CF I NVENTI ON
md’—r—n HRk®ensi verﬁst g{d' zmanuf act uri ng
of av2¥3-di hydroi m'da@zo[¥241- b] oxaz und

ow_4{?$presented by the aboye [gé&tier al fornuPﬁ"?€$211§%§§_0_<::>k__w

sent TﬂVEanﬁ%YQgﬁa“dend t \at 20 using an epo
IO

compound represe fthe bel ow general fornula (2)
as a starting raw naterial enables

wherein R*, R?® and n are the same as in the above; and
‘X1 represents a halogen atom or a nitro group.

5 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.

10 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.

15 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
20 using an epoxy compound represented by the below

general formula (2) as a starting raw material enables
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WO 2008/ 140090PCT/ JP2008/ 058798 4 to manufacture a
2, 3-di hydroi m dazo( 2, 1- bl oxazol e conpound represented

whyoosheogeneral fornula (1), which is an acti VRCT/JP2008/058798

principle of an anti-tubercul ar agent in a high yield
and with a high purity. This finding has led to the
conpl etion of the present unvention. The present

i nvention provides an epoxy conmpound or salts thereof,
showanufakttamel aard 3+-dmyAriodmiwa zc [@mltb] tREFEovi de
an epoxy conpound or salts thereof represented by Epe
gempoandf sepueseprpd by Wher gemerzl foymedént(d) - which
hydrogen or a |ower, al kyl group; . R2 .
Hepeasestive Prascigye §fodd PeiieddedsWhpy RIent 1n a

?.g%r ?/liefl%r g‘fllldaw"tb‘:lh) :a hig1f15p %%Efel : T%%Lsr eftirn%sl%rg %as
led to the completion of the present invention.

The present invention provides an epoxy
compound or salts thereof, shown in Item 1 and Ttem 2
below.
Item 1:

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)

(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,
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(Al'a) a phenoxy group having a hal ogen-substituted
| ower al koxy group (s) as a substituent(s) on a phenyl

W@e@8an40090 (Al b) a phenoxy-substituted | ower alRgI/JRPOGRAFE798

having a 20 hal ogen-substituted | ower al kyl group(s)
as a substituent(s) on a phenyl group, WO

2008/ 140090PCT/ JP2008/ 058788 5 (Al e) a

phenyl - substituted | ower al koxy |ower al kyl group
havicng aaphehgdertdl tds udedulstietuenkiosly dowerp eddll
group, (Aid) a phenyl -substituted | ower al kyl group
aoupg havs nakbo fedogebdEit aised Isosit Laemt gr & Es)
as a substituent(s) on a phenyl group, (Ale) an am no
gheuylha¥ion®.a phenyl group having a

daad .e%ué%%%%f R °§%ada' ey, SN il Bavipe o
BedieRasthg iy ﬁﬁ‘% to'a%véﬁﬁ%&'w%al%ox?y

SuReRaTyetE Gin P R %y fie general formia -
((A%%énflﬁ slerbnt%Aflg(l%?%3 I}lo%v\v(/e\r%; e%&ﬁoup ha\?{laﬁfglng&a)

hogen; I3t QMR @1&@5&5: as &
%%bstltu§ﬁ§%%5 %ﬁ?%? &hen;i gr oup, o A%%) a

Rategarusmtsld)t Wed @Jnﬁmll Grouy, andl 20 JTowepradderdt s
an-integer of 1 to 6.

group, oOr

(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 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-



[tem 2: To provide an epoxy compound or
salts thereof selected fromthe group consisting of:

W@ 2008R)0090 [ 4- (2, 3- epoxy- 2- net hyl pr opoxy) pheny 1PCHIR2008/058798
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6 trifluoronethoxyphenoxy) pi peri di ne;

(R -1-[4-(2, 3- epoxypropoxy) pheny1l] - 4- (4-
trifluoronet hoxyphenoxy) pi geri di ne; 3)

(R -1-[4-(2, 3- epoxy- 2- net hyl propoxy) phenyl] -4-(4- 5
mﬁﬁﬂmmﬂmmwéme)@@medi ne; 4)

(R -1-[4-(2, 3- epoxypropoxy) pheny1l] - 4- (4-

£20i f (RiorTonk-hiRL A eRRpREdRap Rany et - (%)

§q?xﬁlm%$‘rd§fé%&%§%%m&‘? R BaRI B por 271 ne: 10 6)

) (Rl o TS S BeT AT P Bt et ] -4 (4-
%@%ﬁé 4- chl c}jﬁ%q{r%ﬁ%eﬂt}gywl&é d%%s epoxy- 2-
(4 p)g'opo ) p{enﬁWMQPHeéﬁ](%Smﬁ

”,Jﬁl ] Gy dite S PRM Ao AR d;?fﬂiéé%d@ﬁ@é‘yl] 4- (4-

uoronethoxybenzyl)plpen

) - &)l %(&Stxwm%éﬂwm@ﬂoﬁoﬁ)phenyu ~4-[3-(4-
trifluoronethoxybenzyl) pi peridine; 20

() mdwdﬁﬁag@m@mmmmw»mmm Mret hyl -
N-(4-trifluoronethoxyphenyl) |am nopiperidine; 12)
(@) - R N-nit-hid - Ndpbatypfinmeonmeirxybhehy 13 1 &t nol- [ 4
- (2, 3- epoxypr opoxy) phenyl ] pi peri di ne;
trlfluoromethoxyphenyl)-2 propenyl]plpera21ne,

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-



13) (R)-1-(4-chl orophenyl)-4-[4-(2, 3-epoxy-2- 25
nmet hyl propoxy) phenyl ] pi perazi ne; 14)

W@ R)08/140046 chl or ophenyl) -4-[4-(2, 3- PCT/JP2008/058798
epoxypr opoxy) phenyl ] pi perazi ne; 15)
(R -1-[4-(2, 3-epoxy- 2- et hyl propoxy) phenyl]-4-(4- 7
trifluoronethoxybenzyl oxy) pi peri di ne; and 16)
(R) - 1-(4-(oxiranyl net hoxy) phenyl) - 4-( 4-
ttetiFfLueaomethiooxjoetmeryZ yixyy wyipiepddigiene and The

present invention further provides a manufacturing
A6t hd@ ) ofl dﬂ-dmy:m@tﬂﬁ@xm)mfﬁ@)tw(éof shown in
Item 3 below. Item 3: provi de a net hod

f<@mﬁan@m@ﬁt}hw@>mn@pfé@cydmmdh&e salts t her eof

Egp_)é;aﬁegt_ edw%gpté‘l’%%o eneral for t?‘%cz "”éi&%r?e
A0avG. Y feacting & ¢ %ufnego L SRS TR0l a1 s
\ther(eo(f(,}%}l%v;ﬁz(l@ Item 3 below.
Item 3:

To provide a method for manufacturing an

epoxy compound or salts thereof represented by the

general formula (2):

R1
(07 '\(CHz)n—O-@—RZ ()]

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):



O wherein RL and n are the sane as the above; and 15
x2 represents a halogen or a group(s) causing a

W@ st#mi i on reaction simlar to that of a habP@Ch#r008/058798
with a conmpound or salts thereof represented by the
general fornmula (4): 8 wherein R2 is the sane as the
above. The preserg invention further
provi des a manufacturing nethod of an oxazol e conmpound
othexe is Rhdsedhesiseme ia® Ithemabdyd.ow. 5 Item 4:
To provide a nethod for, manufacturing an oxazol e
conpound orTRR|RESTR; e’d?-v?lé‘b*%%eﬁt‘%’%h%? PREVHEREr Al
fornmul a %g; mﬂz&gin R, RR and n are the sane
AR T8 P TR T CERPOLR (e BRPRURE Ot e? BoF
SRLESSPSERY Lherdshel Aelgi I 2 (9):

5 Ttem 4:
To provide a method for manufacturing an

oxazole compound or salts thereof represented by the

general formula (1):

N R1
o 1T
? NJ\O (CHz)n--—O—@—RZ ,

wherein R*, R?® and n are the same as the above, by
10 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):

Ry
:O; '(CHg)ﬂ"‘o—< >—-——R2 (2)

15 wherein R*, R® and n are the same as the above.
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WO 200814@9( 2) :

wherein X1 represents a hal ogen atom wth an epoxy
conpound or salts thereof represented by the genera

An epoxy conpound or salts thereof of the genera
formula (2) according to the present invention is a
novel conpound which i s nof described in any
docunents. 5An epoxy conpound or salts thereof of the

general formulepokd) carpondicngr catlle phesmaf iafvddtd on
are useful as an internmediate for manufacturing an

geazohd donpudad (@) sacordimer dof thep Ruaaerdd FvarHeon
eneral formula (1), which is inportant _as_a 10

d¥nehasivedd conpeirsidielf de medi cargribady 10 any

agrichem cal s, especially as an anti-tubercul ar agent.
AR Sconpound represented by the above genera

;g:rgglt gd(f%negﬁreferablmconp%%r{:d ol S%| ts téwe{heeof
%le-?nrell &g'r %ﬁﬁ 135 p(l?éno J%Eopl ple O)i:)ﬁeo %e}:rége]ntdf :L(n‘krentlon
(a@ef :Es@fu(lz % ?611:] néarﬁf‘facturlng an

Iuoronef%oxyphenoxy plpen

(Rezble?dotpsn 2ROk %al'&ﬁ:@)ﬂlﬁz%)@éﬁl@ﬁé‘ltéﬁ (y A
trifluoronmethyl phenoxynet hyl) pi peri di ne; .

Rireka(4-Hcdmirlepoxypr el phe bbbt as a
trifluoromethyl phenoxynet hyl ) pi peri di ne; 5)

(nthesA-Ae8 Iraponed@iatet Hidpmegthdaienystid 4- ( 3- (4-
trifluoronethoxyphenyl)-2-propenylipi perazine; 25 6)
(a@mbﬂemmm,emw:@ddmaqomwr}twwwular agent
trifluoromethoxyphenyl)-2-propenyl ] pi perazi ne;

(R) - 4- (4- cmmﬁrzw%ﬂw%wﬁmﬁ%@?@ e pdis - aéoove

met hyl pr opox henyl | pi peri din
genéééa orﬁgf; (ﬁ‘ K)s%areferae?bly 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;

WD 2008/ 140090PCT/ JP2008/ 058798P@I/JP2008/058798
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(R)-4-(4-chl orobenzyl oxynet hyl )-1-[4-(2, 3-

we@pwRApoepoxy) phenyl ] pi peri di ne; 9) PCT/JP2008/058798
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(R -1-(4-(2, 3-epoxy- 2- et hyl propoxy) pheny1] - 4- ( 4-
trifluoronmethoxybenzyl)piperidine; 5 10

(R -1-[4-(2, 3-epoxypropoxyiphenyll- 4-(4-
trifluoronmet hoxybenzyl)pi peridine; 11)

BR) -(R)[4—~((2,-3dpaopeaydidyynmtdnoX Y iphieny(@ ~24- [ Nnet hyl
-N-(4-trifluoronet hoxyphenyl) Jam nopi peri di ne;
EPpxypropoxy)phenyl]piperidine;

E@F){[ 4(%)2%3E1tgh>8|y|-§rl\'l_ (4-t r‘:&{fléql%)iilr onet hoxY qi&}g)n\g%%mﬂo(lo
(R) (4 chl oroggleﬁ)rl}iyll) )é’ér[i:}f‘z"i(%ﬂel e}i%y 2-
RN SRS e -

h 1] - 4- (4-
t(t?’)lfﬁuoro ox benzz§1 r%%:eru %)ep :% ]16) (

&-o(opd 1 Jpsddiky) phenyl] -4 - [N-
(]t i £ For' oon% h@%‘r%inzyl oxy) pi peri dllﬁe y)pheny

' Rt A 94 A8S6rA IRRE- drik H KIS RSSO ) 124 B8 fé £0d 1 10

is specifically as foll ows. The hal ogen
atz0ms(H ncd -uge- nfe o -nes et 10if Luoderame trieosatsing bk ondmieno-
atom and i odi ne atom The | ower al koxy

qr-olups( J 1 amtexyrfrrpexamiienyllipigerotitg anched. al koxy
groups having 1 to 6 carbon 25 atons (preferably 1 to
A Xar Fon-Iat @mhlm@p&h f4chtt (2, ItRBOFT? ude

met hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
mﬁﬁdmlp@gppqwhpfmmb&wl %y, n-pentyl oxy,

L ProPOXY s SRS BYa 14 (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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WO 2008/ 140090PCT/ JP2008/ 058798 11 neopentyl oxy,
n-hexyl oxy, 1,2, 2-trimethylpropoxy, 3, 3-

walzosstiipbbut oxy, 2- et hyl but oxy, isohexyl oxy aneiCBJIP2008/058798

nmet hyl pentyl oxy groups. The hal ogen-substituted | ower
al koxy groups 5 include the | ower al koxy groups as
nmenti oned above having 1 tia 7, preferably 1 to 3,

hal ogen atons as a substituent(s). Mre specifically,
hbepehnyllosy, f hubesydbhyxyl, 8i RFooloesblydpyopoxy, 3,3-
trifluoronmethoxy, chloronethoxy, dichloronethoxy,
tiinehhyi bubohyxy 2 - eO LA OHEREY R ox§thP<Ur1@#a'n€Pﬁo¥%y,

di chl or of I uor onet hoxy, 2,2,2-trifl uoroethoxy,
pehbElPaBEYPRYXFLOBPSchl or oet hoxy,

hept af | uor BPSopRogBey sybsEiElr b ARy Slxoxy groups
2- | 3 3- ’ ’ ) T 4
EPERdt: bbet oxyera=kiy, S2RBRE ol GeBitley. 2pove

hl i y e 2 h 4 ) 5
PRV EPSotopenty! Bry FeLBB Oty SRyl b o g Ao 27

LhbEkyenanexwhoxy yand Gpebli@heR@ixl Orhesr awesudhe

phenoxy groups$ having a” hal ogen- 0 substituted | ower

2h kOBt RBRYON 43 FARSPHmeRhRY , A% v FIHeSoniatinkdys )
I ncl ude, for exanple, phenoxy groups having 1 to 3

cpief-emalhyxl), dhehlarogenhouyst ittitodl drowert halxyoxy
groups as nentioned above on a phenyl group as a
Bubabinetéotys ) didxbmenedhenyal Kiilchdrongdd uanrsmeddioxy ,
i near or branched al kyl groups having 1 to 6 carbon

at, 6ne - tipifdierasitiokyt 0 eI AEB P TASTHOXY Mo e
;@g;%%%;ﬁ;é%& EEEX;Jy¥£%T33¥§;¥Q§o£§qu’ n-propyl
heptafluoropropoxy, heptafluoroisopropoxy, 3-
chloropropoxy, 2-chloropropoxy, 3-bromopropoxy, 4,4.,4-
trifluorocbutoxy, 4,4,4,3,3fpentafluorobutoxy, 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-



butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, 1-
et hyl propyl, isopentyl, neopentyl, n-hexyl, 1,2, 2-

W@ eioasdoyd propyl , 3, 3-di met hyl butyl, 2-ethyl burgl/JP2008/058798
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i sohexyl and 3-net hyl pentyl groups. 5The

hal ogen-substituted | ower al kyl groups include the

| ower al kyl groups as nentibmed above having 1 to 7,
preferably 1 to 3, halogen atons as a substituent(s).
M Yspe disakavly, terdy Dutludedd dorgiiet mAgentyl, 1-
di fl ugronethyl, trifluqronethyl, 10 chl oronethyl,

diSERYIRHRRMY | 1 SOPeEYYdro REMRANt Wy ofhaaRd , 1,2, 2-
P RIBEROR Y3 5 b2 S P FISRROIRIRIL - AT o ny
nase B3, St Sy B o opronyt 15
bt onopr gt FaFber SRy oy MY RNps
CPILP I Dreg (oL S o BT e

6 newAriy i1f lteoroherils <2316, ahley ahendi @t REtomO ERE &
phenoxy-substituted | ower al kyl groups are exenplified
bysutdlse: il-mamit (@) Kyl Mpt-euppers fIRR1IIgNed ROV dIAEaN]

one phenoxy group as a substituent. Mre specifically,

t éyomooietdy 1phendi ymeomethyd-, pherfixaetdmethyl,
1-gaenoxyethyl, 2- phenoxyet hyl , 2- 25

pEsAexpmetiylhy déchbrometiarox uicdlioponeinyyl ,3-
phenoxypropyl and 4-phenoxybutyl groups.

TRE OFRBSSIY-1s uBd brremprgt riéqgioﬁﬁﬂ%ﬂ§¥QM§ﬁhK}aa2,2-

IR 1 BRI Gtk

e EURRBRHOL LN B0 LNES AL MRS, B opmopy,

"ASPRETSURREL GULRY, boue, ! SLbea R B AL oned

| QWBEa2h kBX%: kBYREpPLKY kL -8ha RS Pyl, 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



exenplified by the | ower al kyl groups as nentioned
above havi ng one | ower al koxy group as nenti oned above

W@2008/18000&6t i t uent. More specifically, they i ncP@&P2008/058798
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met hoxynet hyl, 2-nmet hoxyet hyl, 1-ethoxyethyl, 2-

et hoxyet hyl , 2-isobutoxyethyl, 2,2-dinethoxyethyl, 2-
met hoxy-1 - et hyl et hyl, 2-neghoxy-1-ethyl ethyl, 3-

nmet hoxypropyl, 3- ethoxypropyl 3- |sobutoxypropyl

$utm12tldaqepﬂofﬁy)l oi}-a gimpob(ygncuwp inclndéey| £Qr - ex@ple,
I sobut oxypropyl, 1, 1-dinethyl-2-n-pentyl oxyethy

5 heh obanowpeHis t1B1ted rﬂ@m@lkyh @fwﬁ%u%%pm%moned
%”%1% Featsrd e 1 ot TR | a2 LRS- B e
ié"'\l“%%lt f]d?k’cej]d t he lgm\ﬁ!e%d‘?@&hiﬂbl%h%??m%ﬁzo alzlj1 | groups
SR O e Y e R oy et ol | (2-
Bﬂzﬂzlgﬁggox {E%opj¥ é%bﬁgfn%enjfgiy%zﬁg%%%%??-%??5-

S RN RED U 0XYa PESA & Tiek - & hex vhewy) brexy |
1, 1- “di net hyl -( 2- phenyl et hoxy) ethyl ,” 2-nmet hyl - 3- ( 3-

FHI%% LR ) M & PYdwe 2 - ITBOEY Cgﬁ&’@hﬁlyé.s Mentioned above
benzyl oxyet hyl , 3-benzyl oxypropyl, 4-benzyl oxybutyl,

E&s\MDéMHKHﬂﬁﬁ%%&ﬂPCﬁMd&éKﬁﬁﬂdﬂﬂ&mﬂﬁl1%,bEheyInwgbw@éyl
and 6-benzyl oxyhexyl groups. The
mmmhnxym&EhYlLﬂ&ﬁméthwxyeﬂhxky 1 ovrorykFy hr ops
having a hal ogen(s) as a substituent(s) on a phen
gnEyYetdte, 2 f bpolaxeepyethit he %)h%rémeﬂsh@%%‘tlwﬁt et

| ower al koxy | ower alkyl groups as nentioned above

HRRA BRI } et hyp eyl ef 2T 3Py 1 H-&thy ket mﬁ}og%n

O, 3?%%%%5%%5%@? S BT 5

3% SRR %n%r%wa?‘* gt %%ﬁ?.?%%{"”i&e
eny ﬂ%ﬁ’o%& JhS/:P +Hg%lﬁ§net hylﬂewg(ge%%ﬁ 35 e

H{l@%l Widnt b 1-6lifet ny{ pseRYkyiSoptSpyl and
Ipropyl and 4-phe nyI gr oups. The

Imétﬁ&x%?ﬁwﬁyla§£d¢p@roups havi ng a

halogen substi t | ower al koxy group(s) as a

substi t uentfise Py pheutyst Drwtsd | hober ealkoxy ekowe e,
t he phenyl -substituted | ower al kyl groups as nentioned
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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W@Rwsa4@e0 a substituent(s) on a phenyl

20 above having 1 to 3 (preferably 1)

hal ogen-substituted | ower al koxy groups as nenti oned
gr oup. HACEIP2008/058798
phenyl groups having a hal ogen- substituted | ower

al koxy group(s) as a substituent(s) 25 on a phenyl
group include, for exanpl es4 phenyl groups having 1 to
3 (preferably 1) hal ogen-substituted | ower al koxy

pearyleoxyvaentyiubed tudenizy)lcoryhexpytegyrougpsoup. The

am no groups having a pheny%wgroup havi n 15 a .

hal ogen- sul&ts pheayl-cHbstdithaded dowg Hlkaxyy Lower
substituent(s) on a phenyl group and a | ower, al kyl

GLEVE SFOHPSUBSVILNGe At h@ﬁagﬁa]e@f &S &éﬁga%lté%ﬁfﬁb( s) on
groups having, qn an am no group, .one _phenyl group as

5 PEREYInSF o&@cﬁﬂ\‘ﬁiengnfé’rhﬁ -eSUkFg’ﬁ Fpg}eég’ ower

al koxy. .gro s)..as ubst it uent | group
Ao S oy P ey LowetP ML Y Y

henyl - i 1t ; ¢ y | ifd

B R o v A, e L e R e o

’ ' Hed ffralyy,

TR, A er e 30 " S el SReel iy
%TQQ@nylethoxy, 1- net hyl - 1- phenyl et hoxy, 1, 1-di nmet hyl-

- phényl et hoxy, 1, 1-di nethyl- 3-phenyl propoxy, 3-
phenyl pr opahe amdndriphemdtittimed drovners alkylheyroups are

phenyl - substituted | ower al koxy groups having a
leadempain-fSilelas oyt ufhed Lcower adlKydx g (@) mentsioned
substituent(s) on a phenyl group include, for exanple,
tefrvish dvapt ire sete lteay | @RaURaIaE0y GHRAFFIS IR ng MO%D
3 (preferably 1) hal ogen-substituted | ower al kox

\eaglsl vive iitieah dcdpBife Renzy oy dstheiBng sy nz%?r
R hoar B BRI R T dur HAA T 1 1o
BHEGE 0 (eS8 NN ot NG G 8 Nor e
SRS AP Y rcaperey
- butehyl . bR B ey T Myt growe
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



WD 2008/ 140090PCT/ JP2008/ 058798 16 and 1- pentenyl

gr oups. The phenyl -substituted | ower al kenyl
wQe@apHoar e exenplified by the | ower al kenyl gPCUHR20682058798

nmenti oned above havi ng one phenyl group as a 5

substituent. Mre specifically, they include 2-

phenyl vi nyl , . 3- phenyl-1- pruopenyl, 3-phenyl-2-propenyl,

3- phenyl - 1- et hyl - 1- propenyl, 3-phenyl-2-nmethyl-1-

& dpdden Syitetithuttadetdner 2 rapergroud{ pheny 12 2-
butenyl, 4-phenyl-1-butenyl, 4-phenyl-3-butenyl, 5- 10

(IRt LEuqRint By #h PRk gHOR p@m eﬁ-]yq-o‘@@@ u@iskyl
The phenyl -substituted Iomer al ken o%gs havi ng a
i e e A R CREN S

subst it #g? ;)(?n]%au_:tl %q,%gg ncI udmogse%(%u
t
5 ﬁﬁ%' SRR I*S*’ﬂ%%éat%ioiy S%@g*%i%u%%dnle%mned
Aot ogef‘s%la%uz#f’%{%%e%%%?ﬁ%‘%%%%@ 981 € fPaery? group

s) as nentioned 20 above
haV|ng 1 to 7 pr e erably 1 to 3, halogen aton(s) as a

subst i t uentdfsd . pHéaey DB ACi tlit ) TBbdeta DkoRy §PONYs
conpound of the general fornmula (2) according to the

1S esfenpivieft ed oy the bbowkes alilbeld dwevepsads enen@boned
(Reaction Formula-1] WD 2008/ 140090PCT/ JP2008/ 058798
10 above having one phenyl group as a 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.

15 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

20 group(s) 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
25 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



17 (3)(2) [wherein, RL, X2 and n are the same as
t he above. ] The groups causing the

W@ st#mi i on reaction simlar to that of a habP@Ch#r008/058798
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atomrepresented by X2 are exenplified by | ower

al kanesul f onyl oxy groups, 5 aryl sul fonyl oxy groups and
ar al kyl sul f onyl oxy groups. is The | ower

al kanesul fonyl oxy groups are specifically exenplified

nd inemmtemidr anohges al kanesul f onyl oxy groups havi ng
1 to 6 carbon atoms, such as net hanesul f onyl ox

et hanesul f Gfye chenyil- swoqﬁmmvcﬁmwny 'groups

|sopropanesulfonyloxy, nbutanesulfoqglox
tere -3

i hexl""”ef:' f % 31%\{;859 e hﬁéen¥%rg%%sel
I T rr?sf e *ﬂ*%?%%cm %2 %r oup
tpg{%l‘ arjlb}%ﬁfatalort’c'gls}?eal’h[3?1:eallr]ES %@g% eﬁia oXy ﬁps

1 t
ol P—rﬁ%st TR @ég‘o‘%f; e e
!

1RO D DURSE W CH- BB , thephenyl-2-
substltuent(s are specifically exenp i fied by

phedutu) fommhenyl - B-1et dryy Phenypiseny Dyt oxyenPt, 510
2008/ 140090PCT/ JP2008/ 058798
phenyl-2-pentenyl and 5-phenyl-1l-pentenyl groups.

The 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]



W@rws34wh or ophenyl sul f onyl oxy groups. The PCT/JP2008/058798
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18 net hyl phenyl sul f onyl oxy, 4-nitrophenylsulfonyl oxY,
4- et hoxyphenyl sul f onyl oxy, 2-nitrophenyl sul f onyl oxy

napht hyl sul fonyl oxy groups are specifically
exenplified 5 by a-naphthyl sul fonyl oxy and
P- napht hyl sul f onyl oxy groups. The
ar al kyl sul fonyl oxy groups include, for exanple, linear
or branched al kanesul f onyl oxy groups havi ng a- phenyl
group(s) as a substituent(s) and having 10 1 to 6
carbon atons or |ing branched al kanesul f onyl oxy
groups having a @
and haying 1 to 6 ca¥Bén atons mhicthay have 1 to 3
gr%gggafelected from(he group conspsting of |+Rar or
h 3

br a cHah-k%| groups haviypg 1 1 (G raoR
| i near or branched al koxy groups faving 1 to §
aton8) nitro groups and hal ogen atons asc?
substituent(s) on a phenyl ring. The al kanesul f onyl oxy
groups having a phenyl group substituted are

RAfEkCEl kY Cxermld th &£ OV 2D beievdeuthorubony. |

enyT ét hyl sul fonyl oxy, 4- p but yl sul f onyl oxy,
4-met hyl beriy SR QX6 gy 1R ezl sisd ared den

4-ni trobenzyl sdl f onyl oxy, 4- net hoxybenzyl sul f onyl oxy

chidaehher ebprz W frnydety giciipeprBented by X* are
al kanesul f onyl oxy groups havi ng a napht hyl 25 group

sHesigltiFied ave lopent fadltanesuemptlidie dtoups, -
anapht hyl nmet hyl sul f onyl oxy and O-
rapitsui] froetytiydxsu g soandy rrasddsy Vs Wiy  groups .

represented by the general formula WO
2008/ 14009 (PET/1FmEGD 8 3Eereg Py oxy IXRIRE &4 %r ed
by reactin%-a conmpound represented by the ner a

femranitd el ywiatemp lddigsl Y reftedse e PIRATHRS gener al

f or nmul 4) . he r i on . of ., nd renr
t%iggﬁéédigon&&éiy}g¥§uﬁé ﬁévf%§x¥n¥%1 céa 5%“%t5%£}n’

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-



5 general formula (3) with a conpound represented by
the general fornmula (4) is perforned wi thout a solvent

W®@ro0Bn4@m i nert sol vent and under the presencePCF/JRR008/058798
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basi ¢ conmpound or the absence thereof. The inert
solvents include, for exanple, 10 water; ether

sol vents such as di oxane, 1@trahydrofuran, dinethyl
ether, diethyl ether, diethylene glycol dinethyl ether
anedt et ipplesryd sgilyfooly 1dixyst My inigtioghergrlonsifionyloxy, 4-
hydrocar bon sol vents such as benzene, tol uene and

g tdyeery themarl sallEsmoTl o3l v @il tqrih ey hfgtika Lo%ps and
et hanol and i sopropanqgl; ketone solvents such as
ScEleRE OPRETYEEIL CRYHP YK SEESHES -and 4501 ar sol vent s

such | f or mam de

aw@%ﬁh diFret A ﬁﬁ%( %@C{j’eﬁ(ﬁ\}g@g exemplified

hexamet hyl phas I c-acid triagm ]ﬂﬁg tanldyrde.
MA?'W&%%&G@&& aélc%ﬁ%]élda%arl tly ofﬂﬁ{r}{)lvm %nes
can be used, which include, for exanple, alkali netal
ﬁ& r'oXi‘des such as sodi um hydroxi de, potassi um

hvdr oxi de. : . O e
ydr oxi de C;#%g%é?&%ﬂﬁk%jﬁg&&Iéﬁgﬁﬁgfmﬁﬁxﬁaékafor

al kali neta es such as "sodi um 25 .car bonat e,

ROEARS M 1GHRON YL bree R HED Cankana el Bty 1 dsthi giups
carbdnate; al kali netal hydrogencarbonates such as

IHatirgm s pHeagan eardignat e, a s adi subdtydrogentsr borhteaving
and pot assi um hydr ogencar bonate; alkali nmetals such as
\AD 120 G8/cA0R80 RETMEP200 81/ 058319 o2 (ot ued and
pot assi um inorgani c bases such as sodi um am de,
sddianmshyidiongel eadl gyesuss el 1ydird deepliiel i grRitfs) as
| oner al koxi des such_as sodi um net hoxi de, sodium__ . n
@ Holge tusitae®i ARGEGIDEL aH §oTHERR A PO RS
5 and organi c bases such as p%%ftﬂélanine,
ﬂ?ﬁXﬂhﬂXﬁzﬁﬁﬁﬂa3rﬂﬁ?&ﬁﬁuféiﬁﬁ i om LD IR,
el g UL SOOI MRS oroups naving 1
I et hyl ani | i i ' 1koxy Groups
UL A0 et TERATOEB s 1iony gvou

A pza .&yézl@i%cﬂ‘l O wiple c ener /o (PRMp@nshd  Kalogen
&%ﬁ%ﬁcyg o[ 2. 2. 2] oct ane (DABCO. P
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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WO 200884008mal ly 0.5 to 10 tines nol e,

These basi c conpounds are used singly or as a mxture
of two or nore. The using anount of a basic conpound

6 tines nole to a conpound of the general formula (3).
The above reaction nay be perforned, as required, by
addi ng an al kali netal iodiede such as potassium i odide
or sodiumiodide, as a reaction 20 accelerator. The
KablQsoﬁahHEausedednbynreaﬁtangoapcom@ouhdtW@pgéﬁéﬂﬁﬁd
formula (3) to a conpound of the general fornula (4

by the gbneraReforinvhaFdPhuWALR pscogpelnyl repgrec

the former to at least 0.5 nole, preferably 25 about
bysthe gemsraloformulpadéer. The above
reaction is_ perforned usgalléounder he temper atuge

condi ti on gherSSﬁFFéﬁBeP t Br §OPROYHFCE F@FSFﬁﬁﬁy

ener.al.l

t

tg%%’é%% 0 967—‘3 gggo%’/lggls?gg ?0&‘8913%8?\6%1@%% 4 fhe
0 .

sspﬁgﬁﬁeﬁoaw&'éﬁ (f) iPcRERTRRY: IRACD %W"%‘“— oz
Iﬁ_%_t %!ayﬂ'xe:flhgo@%ﬁ% Lhanshek L %@1@' Xa%re%etn%eb%fu%.a@a% ic

udé quat ernary 5 anmonium salts (quaternary

ATHPRRLNE 32! EheSHBSEhbY! @tebeoZ .group(s) selected from
the“group consisting of

The inert solvents include, for example,

water; ether solvents such as dioxane, tetrahydrofuran,
dimethyl ether, diethyl 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

pr ef er abl RCOIER0082058798
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i near or branched al kyl groups having 1 to 18 carbon
at ons, phenyl -substituted | ower al kyl groups and

WO R@RALI0gr oups, such as tetrabutyl ammoni um chl PET/aR20081458798

t et rabut yl ammoni um br om de, tetrabutyl amoni um
fluoride, tetrabutyl anmoni um i odi de,

t et rabut yl ammoni um hydr oxi2de, tetrabutyl ammoni um
hydrogen sul fate, tributyl methyl anmoni um chl ori de,,
sodbuhyhhanpytarsinnunivbrgehde, basesapashy BENFORLUM
chloride, 15 tetrapentyl anmoni um brom de, .
amideheggfanmohydmidnl epfideotassium hydride; alkalil

benzyl di met hyl oct yl_ ammoni um chl or.i, de, . de. sodium
meth% LevRsx ¢l kawBARENPERRORFJEOIIUM methoxide,
octadecyltrinethﬁlanno

i um. chl ori.d , o
BERSHLAF mePRYPBEL HelBRYPAIIGNF I BRFBFFdE™ SEhoxide;
thyltrid | - : ' |
e L Secny| oL 9461 e,
R by S LYILEh! 01 A8 ; iperidi
PR ARy PPV pe A rhgs) Buidblipe, pipenidine,
gﬁ&a&%ggegnﬁ-%%hgiﬁ%&eﬁgggggaiawmn@hI oride); linear or

ranc 5 pyri dinium having 1 to 18 carbon
a&&%hﬁ Hﬁﬁn%@ﬁ;h@a%q ARy RYEtingil Bind ies hlddniedary lamd 1ine,
phosphoni um sal'ts (phosphonium salts substituted by a
ii-Reahyomokbaraied ,alk Bl ddpeapisydiavidng . D ltonkge-5
carbon atons and/or W) 2008/ 140090PCT/ JP2008/ 058798 22
ey |, - 1yBsdiituedd dveler] Salk @l updegene -SucPBEEs and 1,4-
tetrabuthylphosphoniun1ch|orideg. In this case, the
deaziibdryicd odi2e e 2dIvicf aper f( )i-n water alone, or in
a mxed solution wth an organjc solvent_immscible 5
with wat er THeS® &%61q QOUBRNAE) [3&Fe USRY 1RA or as a
chl oride, 1,2-dichloroethane, etc.). The
PEtRrst hEWs &F &t of a conpound represented by

t h l f | 4 t h o .l t
o uSnart y T R e A R Ot e Y S

| e, f I 2t | ter ‘
TrwriRe S g8 A Aol terdify B dlko 6 cimes

cIRENCE aOfcchr}[J?Hg'xf%? gfr W YerfHAl ¥dvmie (AtJ o of

thé used anou conmpound represented by the 15
general forpd adR)e e GUP A Yee frasiiimst byad he

general formula (4) is one nole of the former to 0.7
tRghite®) &y REfiqaky didlio rethinlelale thech s er .
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
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A conpound represented by the general formula (4) used
as a starting raw material in the above 20 reaction

wWee@Bas@d y has a formof lithiumsalt. The | iR¢i/umrm008/058798

salt of a conpound represented by the general fornula
(4) has advant ages of being stable and being easily
handl ed. Further, the'lith@umsalt of a conpound
represented by the general forrmula (4) is 25 easily
synidiedietedn @ousuilt &sl S0sdlowsrs. from a conpound
represented by the general formula (4) and lithium
hydr oxi de. Theediiee reasdiqn maymbsa rexioped dfeys the

conpound re resented by t he gener al fornula ﬂ%?
apfalypt necdd® A2 an

|solated ons and e one aln%¥5$%ﬁ£|380|%§ﬁg a

R T A

WA S S Rt o
[ n&{e%% anr \%\A?Sﬁ%{gbe descri Bg%‘ é%‘f“% %@[%Z‘?&ﬁ%%n
%&kﬁ%haﬁﬂenyl—substltuted lower alkyl groups and phenyl
groups, such as tetrabutylammonium chloride,
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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womst#0M0 For mul a- 2,

(wherein, RlL, R2 and n are the sane as the above. X1
represents a hal ogen atom | According to
a conmpound 15 repr esent edPEE/IR20€8/058798
general formula (1) is manufactured by reacting a
4-ni troi mdazol e conpound represented by the genera
formula (5 wth an epoxy zmnpound WO

2008/ 140090PCT/ JP2008/ 058798 24 represented by the

preaydl- sbemiltatEe?) lower alylpresemse ¢fuch Besi c
conpound or the absence thereof to obtain a conpound
tepredurthed iy spiwrgae ciilamgdall-a (@8 thhfd @ ety
t he obtai ned conpound represented 5 by the genera

reprien 65 fgof suaR) o Rekformedhdm JRtemh& oS o U i
t(ag;\i?%%g anount ofvgf%kf%g})ound ch ]Eshﬁ %e ezj%mj}‘sgcrirgilea
1 I f t f .5
(el Lpsane ol e, Ol IS QLT A e |
carpounds, 12 W ASHAnlRlon Bl kngan ones can be used,
ich i ndl udé, Tor exanple, i1'norgani c bases such as

met al hydriges. 4l kalds rial, ddieindidtod ©es, compound
hydr oxi des, carbonates and hydrogencar bonat es, and

YRRV RITE DS UHE aferiaeiiatRsmulilher meddila i dales
aré specifically exenplified by sodium hydride and
RotasTdrmdadlivis is usually one mole of the former to
0.01 to 0.5 mole, preferably 0.2 to 0.3 mole of the
latter.

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



The al kali nmetal |ower al koxides are specifically
exenplified by sodi um net hoxi de, sodi um et hoxi de and

WEi0as#iogm t ert - but oxi de. 20The hydr oxi des ar ePCT/JP2008/058798
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15

specifically exenplified by sodi um hydroxi de and

pot assi um hydr oxi de. The carbonates are specifically
exenplified by sodi um carbprate and potassi um

car bonate. The hydrogencarbonates are specifically 25
efdenmieddedidly b ditun 3Rk bt@nere borkd enandop PR si um
hydrogencarbonate The_i norgani c, bases al so
ioRGaknred d (SR TERT ME@Wt%eﬁ%S%%% by \ige

ég%%%%4009OPCT JPFOO8/Q$§1 g 25 hY%%P{@dgoﬁ?d%ﬁter
i 11 on 1 SOOI & BE Seed B T EE it Pedtygae
5 15 >ef‘h%<5'£@t4‘é’ P e QRETRTRR 1 e

1'sopr op am ne I ne, 1-

g';leéa% |Cyc¥é$%%ﬁ10% %ﬂ%ﬁémlﬁe&t%n are well

digabi cycl o[ 5. 4. 0] undecene-7 (DIM and 1, 4-
di azabi cycl o 2. 2. 2] oct ane (DABCO). 10Such a basic
conmpound i STt afhistedtyrifg Ondthed 2ofrodbeazpl ef esabbynds
0.1 to 1 nole, nore preferably 0.1 to 0.5 nole to one
rend eoxd 1rag cosvprhe dpodséie evenial of owhll abé Sjescribed
The reaction of a conpound of the general 15 fornula
(Hreimhfteonpound of the general fornula (2) is
performed usually in a suitable sol vent.
t Reawt entBormulall vari ety of known ones can be
used, as long as they do not inhibit the reaction, and
include, for exanpl e, aprotlc pol ar 20 sol vents such

‘ dlnethylsquOX|de ( DMBSO)

as dinethylfo m de (

and acetoni??lzﬂegz),k-@ @At s such as Rcet one an

met hyl et hyl® ket one; NedrAcar bon SO'Ven}S—f“@ﬁbﬁso—<ﬁjj>———R2
gene, toluene, ®ylene N

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
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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tetralin and liquid paraffin; alcoholic solvents such
25 as net hanol, ethanol, isopropanol, n-butanol and

W@ 20oshuoamol ; et her sol vents such as tetrahydrB¢TIR2008/058798

(THF), di oxane, dipropyl ether, diethyl ether and

di gl yme; ester solvents such as ethyl acetate and

met hyl 26 acetate; and m2d4 ures thereof. These

sol vents may contain water. The reaction of
aepoepentddobyt hbeggraep.1f Somrmud a( SR )wipkex E&fpound
of the general fornula (2) 5 is perfornmed, for
oxesphee by &i basi¢i FYTPRENCLRFOGRE éﬂDSﬁﬁ@egéﬁ@Faof to

formula (5) in a reaction solvent, add

ebiBalng FempﬁénéoF@pFSEGEFeénchéh@o& aﬁ%&?‘é’%&re

t t d t

ke uPBSLEUPISH “fe& bPERA5 et cshaF % AR
h , th f t

by Rifen opBEeg 68 o B B A %é”%%%fs&?%? 5%2% .

normal |y atw.ro r af er
to 80C %/ortmo;tg %glﬁ&?g%?(r)%yé %g%%s%qgg&tgﬁgb%y@gpo%ﬁ}dg%f

2den g%]%ralE?EB%m%%p%nd tPh deRRARL D AN TR{ceIETRIL
S I'-known conpound. The conpound of the present
irBY-RRl LoN 2 eplre seRkad Yo yriehecgenefalt Heorfuthe o i85 to
manuf act ured by subjecting a conpound represented by
shaogene pak feaaillya 0(.6) tioo 3amaleg off dder €ommest.i on. 20
The ring closure reaction is performed by dissolvin
the conpouds ¢heaibasdd wonpeuaiseve a efides smdetny athe
general fornmula (6) in a reaction solvent, and addi ng
kniowsi onesTEeinde: Merest o HEDs tiINGlues + O SHATRE-S As
the reaction solvents and the ba5|c 25 co ounds
WHCERAHE PasES & |a\%eme§'—aén %&o

used in_the reactay_ of conpound of the nera

LOWeE & Sof FHE FETE=2 2 For mul a (2)

S descrlb ab ve c he
gxg esda c co g%r? klgasselfsféjlcih 2 &% ar?tes'
exceSS|ve raf &, gggg tQ S rifyEey
pr ef er abl y a(i l)ac?r]?e %gﬂé lcorrpound of

EhRntngidly fkﬂ)" @Hdﬁ.u{r@)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.



5The reaction tenperature of the ring closure reaction
is usually at 0 to 150C, preferably at room

W@ eoopas@dure to 120C, nore preferably at 50 toPQDOR2008/058798
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The reaction tinme is usually 30 mnute to 48 hours,
preferably 1 to 24 hours, nore preferably 1 to 12 10
hour s. In the preesent invention, the
reaction m xture of a conmpound of the general formul a
(5) and a chapavedabést beegeperalfitaliyl exemplidieteby
provided to the followng ring closure reaction
mbtifiunt aicebhaei AYdapPsaEsApBuAGeshtehe JBRePEF ¢ nul a
(6) produced by the reaction thereof. Ata
seAbsuntl PEgiEient @ EyetﬁéoﬁénéFEISP§Pﬁ5P€%g can

Iso b fact ur ed t

5RPBRAA L6 Do -E8REPAL ShdPhol BTL8F A Eonpound of
th f la (2 t 20, .t QC,
FREASRATEN 4 Hasl e oﬁsgfﬁaral‘i?l? - REERS AR A
t her . st 0 405100C, or b

P Ry 5 oREBna o S EAER S PRl S (5) with &

ﬁﬁ%%%g%elot[ge 338085 %'enfeQ%ggb%N()Z) jatg r oom

enper at en condensing the 25 reaction
@Jl?étz%%clﬁlas[@l Vi, B9 uhbR deeRi-guq Dpw)a drdah-,laci | i ng

poi nt sol'vent, adding a basic conpound to the obtained

318 hbina kv casd of. br. bhelctsiier riDagad)e sol ution at 50 to
100C. vﬁ 2008/ 140090PCT/ JP2008/ 058798 28

target comsauhd ar dpsdsenoadomnc He geest alsuedriyulia (01)2L
can al so be manufactured by using 0.9 to 2 nole of a
as i2c medep o pore ferabiiy Polle tof la msgwpomnroPngferably
general fornula (5) in the reaction of the conmpound 5
6f. 1t e Jerfeigilef Gomene (Lleaf & COHHRRE &E ¢

general fornula (ﬁ% and stirring the reaction m xture
gersgalo fTramele ( act t he conpound of the genera

f I 5 d t h d of th
(2) "5t o oI AR Q#%cg%ﬁﬂ&&#ﬁg@%é%it?seﬁfé%ﬁ

f%rggﬁeiﬁler@r} for e%c?tﬁ on accorgﬁi %%tr% elngfr({efg&gnlta (2)

ﬁ]sultable solRawdmt eri al
S use n e eac reaction fornmula descri bed

above rmy be sHd %lﬁre‘i@é,&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
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15 and target conpounds obtai ned by the each reaction
may formsuitable salts. These suitable salts are

salts of inorganic bases, those of organic bases,

those of inorganic acids and those of organic acids.

20The salts of inorganic bases include, for exanple,

netal salts such as alkali netal salts (e.g., lithium

salatatesodininwia twreth dhpstenti urikese ssQleertal R i ne

earth netal salts (e.g. calciumsalts and nmagnesi um

SEARALD HARA um sal ts, al kali netal 25 carbonates

(e.g. lithiym carbonate, potassium carbonate, sod

car bonat e #be FEAUM Tar @at‘@@P%@I?Pn&%Igenerﬁn
drogencar.bonat.es (e.g. |ifhi hydr ogencar bon

;%odﬁ %y@;)o eq_'ck%lrab ocﬁog%)eoua o%hé’ gergeracf Porrﬁ‘ﬁfa (2)

- / 9 d '

PSS S B, o AR PR che compound

dft R Jupl Qe A& R P UMB)HhYAT QX s o PSS RNt ,

hydr oxi de and cesi um hydroxi de). The salts of organic

hasginhd nelvideic f@imfou@nid e&shd rddilwyesn ad K yA@ . ae-

(e.g. trinethylam ne, triethylamne and

N 1hiyH ofl | H e eyl 87 e )z oduy r edhigeera uken o 3 0fet)  undexr

pi peridine, imdazole, picoline,

di trietrhiygp i stoipyrindy ridhe didretund st |fomwy temperature to

N(! ower) al kyl nor phol i ne (e.g. N-nethyl norpholine),

BBC fordRrazaBreyel spsl3hoprenshersafbey) addigg the

di azabi cycl o[ 5. 4. 0] undecene-7 (DB%?, and_1,4-

daemind @b [he IanssteEn S PmnBEo) (2) . and continginpg

salts ,of inorganic acids include, for exanple,

RS R MO BIG, Hy ook ieTaTe to
foat es itrates _and _phaosphates. . The

UL oPratsrrrevactas o ia BAcC ToF 20aMpPELS hReE?

a2 SUMBLAS,y G613 4% Y GRhanates, oxalates,

mal ondt €5, su00|&%tes, umarat es, nal eates, | actates,

mal at es, Cifﬂaﬁtﬁnspd@{dr )e%sé‘dta[étaﬁsrax@%&@ézpﬂ@tfss'a
t ul

pi crates, ane onat es, et hanesul f onat es,

Rret1al -ensat | s andril WonPh 88l of the present
Conpounds having forns in which solvates (e.g.
hydfedftdorantbpidisinlel 68) tatee rddachl oFsmmalat €1) als
and target compounds indicated in the each 25 reaction
fremmfleac tarmed gt wldadj eat iviye se asinenet ategzsantzed by
Preferabl e sol vates include hydrates. The
ddich geneystl donpoued (bt dicned 1img eledhove keattion.

reaction fornmula can be isolated and . ,
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.

andPqTIEI20082058798
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filtration, condensation and extraction after a
reaction m xture is cooled, and 5 subjecting the
separated reacti on product2vo conmon purification
operations such as colum chronat ography and

recrystal | iTeg iwhing amount offre kawieurerEreeRdetent ed

by the general fornula (Y]% accor di ng to t he gresent
iR 330N 1%P it REISSS TR IS i Soret

T ferabty™ %q o} e 24T %ﬁ%ﬁ@g& 8¢ 8! compouna
b?/? tﬂbhydro'%arld oér%f];a( %oxazol e conpound represent ed

or salts thereof, which is

an active PRLOGIAG Oy WedsbECUOSA ke Ling closure

manuf act ur reacting am epoxy conpound or

LRl 80f o071 & Nes I BSPE L | @veatis)@d I RSN8Pyt Nesom
gener al fornula 2 with a conpound represented by the
GedtRstha tHOF S & ;@o"c I K PHf eHdaft MmNt afoo°c.
by- products are produced along with 20 the reaction.
Argo reh gt Yon Usintg 1ideuepaXyy coopolmd:of td hes phesest

i nvention represented by the general fornmula (2) or
satd Berdieleol temabt dsouios ramfacpreierably 1 to 12

2, 3-di hydr oi m dazo( 2, 1- b] oxazol e conpound r epresent ed
Byourre. general formula (1) with a higher yield and a
25 higher purity. The epoxy conpound of the
present |nv@%t?ﬁﬁlH%ﬁﬁ%%%n%%ﬂa%9l?%e e¥%§c?%?ﬂula

t?&q__ﬁ?:’:lclzéoathereofr&#sog Conpg(;)ejrrfgra fhrrlnfi’la ; and a
/ / /
Zc%’é’r%a%@r% RErhS R TOR 1o %f,rp%saen (1R GERERYPA w0
f
h, gén‘“%u“%} % fﬁg} A OBEEO Psno@iaw&é Yobllafing a

e crysta Zatl on operation

gen OI](&?ormj %ﬁérﬁcw( EPrES@REES By bynéhe

or salts thereof With a
reaction thereof. A target compound represented by the

mole,

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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conpound represented by the general fornula (4). BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON

woRsi4mba er, the present invention will be nOPEI/JP2008/058798

clarified by way of Reference Exanples and 10
Exanpl es. Reference Exanple 1

1- et hoxycar bonyl- 4- et hyl @gypi peri di ne

1- et hoxycar bony1- 4- hydr oxypi peri dine (30.3 g) and

tri et hyl anhneaggadtgromsrendi rephresentedebythes general
acetate (182 nL) and the obtained m xture was coql ed
forgTlaMitharesubilseybec RpBREaEtuFedobygsidd Ldded© 2
thereto under stirring while takln% ca t|on such t a%
rRéet efpar REGLE GPHPRETNekCelBS2BELEAR

¥he %83%%3?“3; el (Bn l“”%?xsr (s ‘J’%&%% t%r s Fefiime
0 3
onEBf PRREE o LSBIATR 4% aPg %%0*“%8’@%2%@%4% ght

e T R

%t85§ %%Zgo%ﬁc gg %Sgc@.Qﬁézébﬁﬁou§d05€3th§)general

(&lth186- (%)9%1;1H,tn®e &W@@Mb@r&r& formula (2)
1- et hoxycar bonyl- 4- ( 4-

b Bl wamemet ReoyRizenoxy) pi peri di ne
1- et hoxycar bony1- 4- mesyl oxypi peri dine (13.6 g),

trifl uor omedmpopmiden adepresenged ot rdinutgananadnifinrmsla
chloride (1.2 g) and potassium carbonate (7.72 g), were
159 peusedd aisn anatteriiXy ey MeF e s idhdds 9 Fbf

| uxed for 3 hours. The reaction ,sol ution S cooled to

reSOrCdmge tar (Fhe RHRFaT e VRO QI 3 56h i

‘iét o h et S %o‘r‘np%ﬁvq%ﬂfﬁ ”""‘%lve“%s é’f@‘ihed
trat d d d

SRR oAy BV il BE SR e Hls,
af%gi:%%ﬁﬁ%dhés@obngiéénﬁywﬁﬂétéHéH”rééEEEBﬂ“hay

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



was used, for the subsequent reaction w thout being 15
purified. 1H NMR(CDCl3, 300Hz); 1.27(3H,t,J=7.1Hz),

W@ 200814B0°H, ), 1.89-2.0(2H m, 3. 3-3.46(2H, mPCT/IP2008/058798
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3.68-3.77(2H, ), .4.14(2H,q, J=7. 1Hz), 4.43-4.47(1H m,
6.89(2H,d, J=9. 1Hz), 7.13(2H,d,J=9.1Hz). 20 Reference
Exanple 3 4-(4-trifluoronegdoxyphenoxy) pi peri di ne

Pot assi um hydroxi de (10.7 g) was heated to 100C, and
gotselieh hydregencambongl®s)nl andAalkediumetal (25 nl)
sol ution of 1-ethoxycarbonyl-4-(4- 25
fayidfroordderse t{leo gy p Be D ysvtasise ,( BRGany hxgoxide,
dropwi se added thereto while noticing generation of
PatBes igokivda cdde APCe Casiam MRRiHasd daddi t i on the

V0 2008/ 145890PET FoB0SISSE DRSS R irEeso
S AL MRS (R
\é%tﬁce,erécﬁi %tmng‘ g)er re%}%hgﬁp éb:bﬂj?!git 0 ob't e ledlne'

{
ﬁﬁ%ﬁ%ﬁlﬁ%?"%ﬂ?% o BB Ty e ance. The

ga)%%g VR E%he 300HZ) ;
tfié'tgé 1. 71(2H r131(%3%4 )zdolérgééH nja,gigi 2186 2. 77()2H m,

&IBhélYHﬂﬁyimﬂr Ho13%ed. @Y (GLHNYme ti3/ imorpholine), 1,5-
6.90(2H,d, J=9. 1Hz), 7.13(2H,d,J=9.1Hz). Reference

Bﬁamzikﬁ.cérch[d& (%a]mmamﬁmtﬂmy,prﬂer&)xy) pi peri di n- 1-
yl'] phenol par at ol uenesul fonic acid salt

i(amattriichiaior et Hoxpsiestene) bi PN v 4,06 ), 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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15 cycl ohexanedi one (2.575 g) and triethylamne (2.16
nm.) were dissolved in ethanol (60 nlL), 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 20 acetate (20 nL) aw paratol uenesul fonic acid
nonohydrate (4.37 g) were added to the obtai ned
pesiidied thremobt aieact ionx mirsuwees dool ekampd@ stV red

for 1 hour. The precipitated crystal was filtered, ,and
wephd twnph aa camdlel TeRsTACNoPredmat

25 dried at roomtenperature to obtain a t ar
opepataangs such §st f;}étlré&l&amao 10%%\5‘% el d

%%gggkﬁgéiﬂéf46:2 258 F%b NEItl p0|nt 921% §§K314C
Itﬁ }Qﬁ CEPEAP %e ?gan%%rl% é)t%sdtl on vvaveq g‘r?g% h:
% T8l e 'ﬁy&ﬂéagg%?ggﬁ%QQERQJ A AMTRIY AP hy

tat e aqueous solutr1on (400); elution
|ﬂé ot {.0. 1M anmoni um acet at e aqueous
Q{aﬂtlon = 8&ﬁgé@lpurlty =100-(the sumtotal of
ZELAE L) ARrdHM tof L tegent?. J&B(éiﬂ;m)n
naturally include isomers such as geometrical isomers,
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,
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conpound could be further purified by 15

recrystallizing froma m xed solution of ethyl acetate
of ten-tinmes volunme and waser "of two-tinmes vol une, and
drying at 60C. Form colorless scaly crystal Purity

(tHRL @Rox90 . @MPqUIRL ©fc 3t theRsene et kemererregented

t he above) Melting paint of its pure product: 218.1 to
1o Hee (FReHRo SHFUIRef Bl $8&dn| thareot can be

Fibeinad bt o i SRR R\ Bt S PheaR o
RS20 oo BT MGG, O A eSS b ¥BSentea
- - 4_ 1 . . . _ .

S s sl R RO APPSR i o

compound represented by the general formula (4).

BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, the present invention will be

more clarified by way of Reference Examples and

Examples.

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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WO 2008/ 140090PCT/ JP2008/ 058798 35 added to the
solution. The m xture was continuously stirred, for 1

wohoms/4@nd t hen the crystal was filtered, and MeENR2G08/058798

with water (245 L) (until the washing |iquid exhibited
neutrality). The obtained crystal was dried 5 at about
60C for 42 hours. The yiel3 anount was 31.87 kg
(yield: 96.74% ). Brownish powder, Melting point: 114
o et e yhba bR 1(-3008Hz : DM 50- d6) 1. 71-1.78(2H, m),
2.0-2.05(2H m, 2.81-2.89(2H, m, 3.2- 10 3.3(2H M,

4 r3F I FpmER oy R eR e PEFEAINS)—0HZ) ,

6. 80( 2H, dd, J=3Hz, J=9Hz), 7.06(2H, dd, J=3Hz, J=9Hz),
i-ﬁ%@zfy&,aafbmﬂ)l:‘l& viaxspioeichiaie o Bedinfle 6

L 4 (s (L or QTR gy RISNOO R PSS Al

4-1.4- (A-trifl uoronethoxyphenoxy)pi.peri din-}yl n
é?&fﬁ%ﬁghégu@fgﬂi@ﬂbcﬁﬁX§%V¥R§%6%”%¥H%%%§pt?é%%i réueﬂ%
o o) (:41 e d ' t . ) nd
SR G R YL S B oS S s
ﬁﬂ%{ R & 1IN S THENG- Y AGH ] R Bek LY Shd deSled
i1tered, and dissolved in isopropylal cohol (525 nlL);
M 1P|y d th )i Ghhd itHY Y Gred eitornasiedyidiateas
(8.0 g) was dissolved in water (45 nL) was added to
the relors@alwisel Wdlarknelh@4ohildi .nedrid »dsttrea ava wast iwarsdbd
at 25 roomtenperature for 2 hours; the reaction
sdlult ivarcenas( 200mdent r2at,edrco tedh iidersaletrsedas

pressure; the residual |iquid was added with tol uene,
arph assviowyteda tefla dadyasl e eSS ke . oktain thdarget
liquid

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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WO 2008/ 140090PCT/ JP2008/ 058798 36 anpunt becane about
1/ 4. The residue was added with toluene (200 nlL); and

w0 b@sasopst al was filtered, dried at 40 to 50C PWEIP2008/058798

night to obtain a target lithiumsalt as a slightly
brown crystal. The yield anount was 66.6 5 g (93%.

1H NVR(300M i z, DMSO-d6) 8; 313 6-1. 8(2H, m,

1.9-2.1(2H, M, 2.6-2.8(2H, M, 3.0-3.2(2H ),
8handthelHoient. as6cop2Enbrpted.;5andHie1NegiE,)(40 mL)
7.07(2H,d,9Hz), 7.27(2H,d,J=9Hz). 10 Reference Exanple
waPr egdedt kontde obtained residue. The toluene
4-14-(Trifl uoronet hoxy) phenoxy] pyr.i di_neN-oxi de

o Fé@ﬁyf‘vﬁéi Wésﬁﬁéxf”’&%ﬁ( yatey Jp0 mL x 2}.' 384 then

ATt R e SRS A e
80- 90C f 4.5 hr. Th ' '
e@&eléa oo SmpeParel 8% el SBe v R

tat g, (2 . Th e ce
e ALt MG 6 S, o

?%8%8“%5#ﬁ¥$%5 yascaytracted with ethyl acetate

| organic extracts were washed three
by IRER (b O Wi Ry A) 1000 58 X, B) (2:A%) [t herp3 . o8 gznim) |,
extracts were condensed under reduced pressure to give
bhescrude (peQeGt 3 .(115G6.. 1 syRH, Ttlg ar. e 4pr30tiudt,sn) ,
(150.7 g) and 25 a-hexane (1500 nL) were placed in a
BeS9d2Ha kg Js49i .riFe ,at7 .60 2k0d ,@=® .HHZdnd t hen t he
m xture was allowed to cool to under 10C for 1 hr. The
RefemeacsaExempd o i4 tered and the crystalline powder

washed with n- WO 2008/ 140090PCT/ JP2008/ 058798 37
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)



10

15

20

25

hexane (168 nL) and dried at 50C for 17hr to afford
139.4g (85.73%yield) of a brown crystal target

w@ooropownege M 108.5-109.5C 5 1H NVR ( 300MHz, COBIBYP2008/058798

8=6.86-6.89(m 2H), 7.11- 7.14(m2H), 7.29-7.32(m 2H)

8. 15-8.18(m 2H) Reference Exanple 8 Preparation of
4-[4-(Trifluoronet hoxy) pheaoxy] pyri di ne

4- Chl oropyri di ne hydrochloride (17.3 g), 4- 10
Fuiityo(BRBChox§phBAI (24.6 Q), K2CCB (35.1 g) and
DMF (173 nlL) were Elaced in a vessel g stirre g 8
BBLaOGOGE EAcBSheo unE | REAMOBIEPC-HE J8SBACKT 55 06mm) ;
hr. and then stirred at_139- 146g for 34.5 hr .
deheersAnnvaveLendgsl:t Rén BBsl E4UF 6°P08999é&6gpa?Ure

and water, 15 ( ampunt _o il
@sﬁwna&épaw e3ReRTp AePEokgaadicTHE Srgartet 20/50
eri al ak et hy. e
UEHe Gt dindhe e ® %%%ﬁ%?ii%dlﬁ RS
L ni NP - (th
8&??8‘%&%@% e ?Bquwg’mﬁth@?g\? %Hc 256 >§ 3)e sun
rgan | gerectakernup 1 ; b@xv/db%d@kloﬁswll
Iﬁgﬁgtﬁg %q ggggabgygk %gs bastled #o pH 9 by NaCH
and was extracted with ethyl acetate (256 nL). The
organic material was taken up in ethyl acetate. The
&1 JRMR CDMSY edls Wesa shasdreh i ttdmpastaru{@580°Z8 ;L) and a
smal | amount of NaCl . The organic | ayer was condensed
gnder(2tgdiiged .pRRIUM ,t @ -G8 HLB)3g 3(-38. (@ Wel d) of
a brown oily target conpound. 1H NVR (300MHz, gDClS)
8..6982H6 187 ( .- JH) (1Hz m)1- 6 &3 (2H,m), 7 09 (2H,

2008/ 140090PCT/ JP2008/ 058798 38 7..15 n12
7..268-(2E300 m IHRS @FagVg. F33R G Ref o F&?%E‘an e 9

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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. Preparation of
4-14-(Trifl uoronet hoxy)phenoxy] pyridine After

W@ 2008440090 f | uor onet hoxy) phenoxY] 5 pyri di ne- N-BXI/82008/058798

(130.0 g) was dissolved in ethanol (500 nL) and
(50%wet) 5 w woo pal | adi um on carbon (6.5 g) was added.
The resulting mxture was3gtirred under 3 atns of

at nosphere of hydrogen at 27-49C for 6.5 hr. The

addedi bo thet speundsnti | Fheedikburenwas rhatiguously
catal yst followed by concentration in vacuo to give a
gbanredat Fow §i bbur1apdothpnothgarsygerlowasi Ky LErLGE

DO beaat FbuneERTea 545 her (BRF L Tt VRabaAEa] Lauid
.afforded th t 1d d 1 \

SohipLEed BERCRBsLIY g  ThSorhrennel) SEvEatyus Bried
300 45, 4- 6, 86 o 1- )

R oBL s P e 557y Safed O LAy Iy dambudD (b Ay a7

repat at i-onof -4=[4-(Trifl uoromneth h Cdi
ggAg?égaéf[28(¥§f$rugrohetﬁoxy)phegéil$ enoxy] pyridine

LdiBg- ' I, i hanol (1.8
B B S e 8 o) ves - added.
AnciRe (a AsRR L bisbogmat e (120 ng) was added. The

resulting mxture was stirred at 20C for 6 hr. The 25
neagtiQnsikt une @av-bi.loberegn)o revove .Blvd 2eaal,y $t. 2-
foll owed by concentration in vacuo to give a residua
subgkHEnEg., AneOot-He 54 (1&s imduals . s¥leHadde Jwddize =94t ed
wi t h di chl or omet hane. The extract was condensed under
V082(108/, 840 0eCRZT 3208/ (58PIgH3gd, J=3Hz, J=9Hz) ,

7.27(2H,d,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
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reduced pressure to give 46 ng (98%yield) of a
colorless oily target conpound. 1H NMR (300MHz, CDC13)

W@2@8840080 88(m 2H), 7.11- 7.15(m 2H), 7.26- 7. 38CTYE2BN8/058798

8.49-8.51(m 2H) 5 Reference Exanple 11 Preparation of
4-[4- (Trifluoronethoxy) phenoxy] .piperidine After
4- [4- (Trifluoronmethoxy)p@noxy] pyridine (2.00 g)
was di ssolved in acetic acid (20 nL 10 and

phnatintuvele)neo ribdut( 20@ -nghgay t"M&
m xture was stirred under 4 atns _of atnD her
rpauegen (20028130Capsy the erSFﬁé 88 51 'urdéfkﬁ%

filtered to _renopve the ca

é&nﬁ@nFPaﬁPoﬁ ?HeGaEﬁghFo é§£§l§28 g§%¥§¥y%FF%ﬁP8| gLt
crude pr.oduct. .Th d d
o R 00 Yo SR A gh:?ht%%%eqﬁs SO, s 666

ﬁ@é% NaOHag (50 nL X 3) and then was washed three
éh wat er (30 mL X 3). The organic |ayer was
G . oMBECHMES H . Pf 8SSUre( 40, iy veL 24575 '
§3ﬁg§ |eﬁgg P g A yel | OM/C$yStéﬂ t ar get (@, m)
%Ok 3.2(2H,m), 4.3-4.5(1H,m), 6.1-

1H—NNR(300N+E CIK13)8 1.50-1.60(bs, 1H), 1. 60-
5.680m, )., b.9 RO m=AHz), 7.07(2H,d, 9Hz),
7.27(2H,d,J=9Hz) .

Reference Example 7

Preparation of 4-[4- (Trifluoromethoxy)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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2.68-2.76(m2H), 3.10- 3.18(m 2H), 4.28-4.36(m 1H),

6.83-6.92(m 2H), 7.09- 25 7.15(m 2H) Ref er ence
WEr@apkwol2 Preparation of 4-[4- (Trifl uoromet PORIH2008/058798

ehenox ]1.eridine WD 2008/ 140090PCT/ JP2008/ 058798 40

37

hexane (168 mL) and dried at 50°C for 17hr to afford

139.4g (85.73% yield) of a brown crystal target

compound.

Mp 108.5-109.5°C

1H-NMR (300MHz,CDCl;) 8=6.86-6.89(m,2H), 7.11-

7.14 (m,2H), 7.29-7.32(m,2H), 8.15-8.18 (m, 2H)

Reference Example 8

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

4-Chloropyridine hydrochloride (17.3 g), 4-
Trifluoromethoxyphenol (24.6 g), KzCOs (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%
yield) of a brown oily target compound.

H-NMR (300MHz,CDCl;) 6=6.84-6.87(m,2H), 7.11-
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After 4-(4-(Trifluoronethoxy)phenoxyl pyridine (2.00
g) was dissolved in acetic acid (20 nL) and

w@k@sitgonq | V) oxi de (200 ng) was added. The r eRCH/gR20¢8/058798

m xture was stirred under 50 atns of atnosphere of
hydrogen at 24- 5 26C for 7 hr 40min. The reaction

m xture was filtered to reamve the catal yst foll owed
by concentration in vacuo to give 3.89g of colorless
gi.1g (o, He , pFedaet .. 3PHE, 2H)de BprddEeB3vds 2Hi)ssol ved in
t ol uene (100 nL% and was washed three tines with 10
wpieg@nmaoﬂaqmp @ AL X 3) 10 and then was washed three
Urms Wtf]Mﬂtm' nL, :

............

HJR( TIETE @%@e@@ @%@@W
@yf;%%«- ée @%s»moza@ 38 E B2 %tfggmlm

f
% %% gé X?%hgﬁ%%?eEE¥7qﬁl%éﬁiéﬂfﬂ%“dﬁ'd&tbﬁh (6.5

g) was added. The resulting mixture was stirred under

3 atms of atmosphere of hydrogen at 27-49°C for 6.5 hr.

- The reaction mixture was filtered to remove the

catalyst followed by concentration in vacuo to give a
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)

1g-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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20 (Trifl uoronet hoxy) phenoxy] pi peri di ne
4-[4-(Trifl uoronet hoxy) phenoxy] pi peri di ne (26.19),

wWhesskoode br onophenyl ether (26.3 g), pall adi ureT/IR208/058798

acetate (22.4 nmg), Tri-tert-butyl phosponium
tetraphenyl borate (52.3mg), sodiumtert-butoxide 25
(10.6 g) and toluene (1303L) were placed in a vesse
and heated to ref lux for 4 hr under Ar. The reaction
redtoe@ pmssthea toopivet 66rvgm(P8kpriald) eCdnd wat er
(260 nL) and ethyl acetate (260 nL) were added. The
YOLODDEES 40DPPEFLIPR0OBIDSBRG8 41 organic nateri al

was taken up in ethyl acetate. The organic _|l.ayer was
VEIRER) f%&ﬂMﬁ?ﬁQPQ%1N1Bﬁétéﬁ'€2§§qﬁt2§92)7'%ﬂé organi c

| ayer was filtere re e r then the
Brééﬁmczﬁber'ééégcéié@nggX'uﬁdgﬁ"ﬁeggggdag)pressure
to give 43 34& g971§2@6crude yield, 97.34% HPLC
BEEFEGIGE ERE™BAFe Vel | ow product. The crude product
43. ) Hdo ;QQQQL (433 nL) were placed in a vesse
i ssolve and then the m xture was

k9o d - 8rme@Bbst 9 pAEnby 1 biberifiael0 mxture was
ime powder washed with

cool ed et hamel( 43 [al)(Taad1ubeomdthetydohedo:far 15hr

to afford 39.7g (91. 7% yield) of a pale yellow crysta

flozﬁ:gatin@ormound g)Teksl diisebdvad 1% aEeHRcCamid 01009

NVR (300MHz, CDC13) 8.1.93-2.00(m2H), 2.07-

2andl1 pap2ihumd 194 - ®xA2em (26, 1g) 3328, 40Ged2H) The 37-

4.41(m 1H), 5.02(s,2H), 6.89-6.92(m2H), 7.11-

Tt mineg) miktIre7 was( BLEMredo URSesT dncd S Qpl e 14

Preparation of 1-(4-Benzy|oxyphgny%)-4-g4- h

etrosphereneth SroseRody] pipel di her 12 hr. The

4-[4-(Trifl uoronet hoxy).pheno pi peridin 2.
BEREHION BRI ATE SR IR 69 B AT S CEr)
%SB%&%G( yﬁéo énéygfﬂﬁ¥%ip%%ﬂuo 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
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phosponi um t et raphenyl borate(1.57 ng), sodium
tertbutoxide (1.06 g) and toluene (13 nL) were placed

WO p008/13¥986el and heated to reflux for 6 hr undeCT/H2008/058798

The WD 2008/ 140090PCT/ JP2008/ 058798 42 reaction

m xture was then cooled to roomtenperature and water
(100 nL) and ethyl acetateitd100 ni) were added. The
organic material was taken up in ethyl acetate. The
oufgani d@  [aydTnidd uaarsmed homys ehenesy Iwiiir 15 ing &2 -Clo@)
m. X 3). The organic |layer was filtered to rempve z
alac HesaliyedoAgamice tigy &c i s 2% fden Sayt lﬂ?@&“}%&g@d

ressure t fford 4. 0 Vi
i s v eoem o S Pid AR vas

L RS BB s = 20
40(m 1H).. 5. 02(S. 2H) , 6y 89- L 2H) ! .

é:a_el ( %og_t%, E_r%g%&e?tﬁl( o) §adhi B buk vae iptered
repa 0 - (4- . . .

CF o SR o pLper] drpe meeneseion in
vacuo to give 3.89g of colorless oily crude product.

—
—

The crude product was dissolved in toluene (100 mL) and
was washed three times with 10 w/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 772mg (37.7% yield) of a pale yellow crystal
target compound.

H-NMR (300MHz,CDCl;) 8=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 Véssel
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
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we@vgii4@mbecohol

After 1-(4-Benzyl oxyphenyl)-4-[4-

(Trifluoronet hoxy)phenoxyl pi peridine (20.0 g) and
W w6 pal | adi um on carbon (1 g) was added. The
resulting 20 m xture was stirred under 4 atns of

at nosphere of hydrogen at €0-61C for 3 hr. The

reaction mxture was then cooled to roomtenperature
angamds fridtesried ey aPFAR e gntelipst Faiaiid ohhe

concentration in vacuo to g| ve 16.2 99. 5% i e| d) of
QYIRS LE%RH e afgEied ﬁd&tﬁﬁjg : {?QO wh X

i %@ % g;«;;g&;; e
) _ . 42 ?r reduced

bl W, %E?vé*e Lerenge B oAt s s plaas

t
f{?@o% of ter &%t %%%é}dﬁg/%ﬁ%%?;b%wl@ﬁme
?3@3% aley Q) plg demiloxyetdmnga, angefe 551 &gedfin a

diumtert-butoxide were mixed, and stirred at 2 to
WG I 303 Mdht Jdeutt Xt We dipssolivedand tthds. Bde kg of
mixture was allowed to cool to 0°C for 1 hr. The
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

(200 nL) was mi xed and then (50P&EIH2088/058798
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10 4-bronmonet hyl-1-trifluoronet hoxybenzene and 10 L of
di net hoxyet hane at 12 to 14C, and stirred at 21 to 23C
The reaction m xture was dil ut edP@i/gi20as0G8798
L of water; extracted with 100 L of ethyl acetate; and
the organic | ayer was washed with 100 L of a 1% NaCl
15 aqueous solution tw ce.4Xdhe organic | ayer was
concentrat ed under reduced pressure to quantitativelg
afeaitr ot Mk thkageofvag FErowasilad ttar oo HERGTEEUT
Yield: 103% 1H NVR(300MHz, CDC13 5.1.46%3¥sz,

BIR0 WRER nil2d) mIgo apdgethvgy @rerate A1PR 3 RSH)

3.50-3.60(m 1H), 3.70-3.90 2 4.54(s, 2

S0 SRS PHERLE REETIA D T AR b O SEY e

17 t hesi s of . : :
@_c(e%/at Tl or?&tgl‘?&)%elr??ﬁrox a)spiwr?esrr}e | r%:ekl %19?%69@‘7“:}1
of .tert, - (4- : i1t dt
twraitﬁru o"lg) trbte H%o ;&y g’é nzy IT(%(ey )oﬁﬁ gpa(ﬁll cd [ lﬁa-yle-:rc z;vrabso xfyll ateerea nd °

i%nto&f L lele K] Waldh ARe Al Stidyad wls 6nadiesd

mxture was m xed with 8. 28 of a cdoncentrated WD
2008( 1 AQ0RQRET HIR20QBID 58T U F-dylr3eeh| (98 casacyikld) of
stirred at 60C for 2 hours, and concentrated under
reqiced eSSy Sl tfrded usmemasi added to the
residue; the mxture was extracted with 150 L of

wat MR dBd ofviEet, beC 1t hedwat @3 -1 a§e(myRi) 5 Ja&hed with

40 L of toluene. 15.5 L of a 25% NaCOH aqueous sol ution
sl laeeR )t 0 2 108 et Gk ( BFr; 3 HE2 R »d Uiy 3Rk, 4-38-
extracted twice with 80 L and 40L of toluene; the

o dehite, YiyerSs. Gkt Ebnbi et 2Pt i Flgani ctayer was

twi ce washed with 80 L of ter; the 10 organic |ayer

Wast T OhcEP r at et uhdet (Retfced pressure; then, 20 L of
et hanol was_added to the residue; and the m xture was
&ﬁﬁ%?ﬁl?%‘?e%‘_ $ Y2duced pressure to obtain 10.40 kg
Y-Sy EL 24 Ud V1 1 B 8 SUBRTANGSL ) -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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Yiel d: 76.04% 15
1H NVR( 300MHz, CDC13) 8. 1. 42- 1. 62(m 2H)

WA 2@8AR006(m 2H), 2.57-2.73(m 2H), 3. 04- 3. 20( N"PQH)R2008/058798

3.42-3.58(m 1H), 4.55(s,2H), 7.18(d, 2H, 8. 7Hz),
7.38(d, 2H, 8. 7THz) Reference Exanpl e .18 Synthesis of
1- (4- hydroxyphenyl) -4-(4- 4320
trifl uoronmet hoxybenzyl oxy) pi peri di ne 4-
aegbyhberensesal(benil@)ackd72-6.75 (m, 2H)30.60 87 -of 4- (4-
trifluoromethoxybenzyl oxy) pi peri di ne, 18.3g of 1, 4-
éyeRdhetENedi7on8-71150M,gHof tri et hyl am ne and 150 ni
25 of ethanol were mxed. After stirring at 55C for
ReSeneucs GraBPlg A9l owing (310 nl/nin), the mixture
mas concentrated under .reduced pressure. The residue
AHEE OEG PUtYE & acet at e; the m xture was
879 ted under
f 4-net hylber L onLe iggq,gg,pt 2
0 nmet hyl.henze [ [ I -
m xt ure; thke6 %70 ?@fe%ffv\gs%rg:t?&;cg’&m% % %s ?&rns}
RabRa ke, e Lcr&ﬁtdﬁllme\@@x%ﬁyéttkfarr@ ardD® SHinedmat

ni ght to obtain 42.5 of an ivory crystal

R9Eh SR MGROxiHee |vfére7au$é’é)d and stirredRItC2 to
purity: 92.2% 2H NVR( 300MHz, Dl\/ISOd6)8 1.70-2.40(m 4H),
3728(803Hr0 HOn3. 30n4. MOkOUDE) wad. iked2iith 13.31 kg of
6.88(d, 2H, 8. 6Hz), 7.11(d, 2H, 8. 4Hz)"7.37(d, 2H, 7. 9Hz) , ,
2. -BromcitiyAH -Exdrfilurbmethoxybenzene and 10 L of

(R -1-[4-(2, 3-epoxy- 2- nethylpropoxy)phenyl] 4-
rimithonarestiaoey e ek yoopilpeEi dpnd stirred at T to 230

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
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4-[4-(4-trifluoronmet hoxyphenoxy) pi peridi ne-1-yl]pheno

W@ 2032@0k@) was di ssolved in acetone (164 L) uP@EIP2008/058798
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stirring, and cooled to 10C or |ess. Sodiumt-butoxide
(6.34 kg) was added thereto under stirring while
taki ng caution such that t4we tenperature of the m xed
liquid 20 did not exceed 25C. The m xed |iquid was
tydiredhflori@Caaid, essiriRE: 2tnsoRgl §bycRdppurs, and
par ani trobenzenesul fonate (16.40 kg) was added
chacentrased under Fedvisest RReSAUESr e Sfad IRfattadugne
40C, and stirred for 4 hours. The reaction |iqui wAs
waGe A998 \EEh thEt EESCO8E iL Ehec Furtdtco WAGC S5 563%5
and_the obtai_ned m xtur s stirred for 1 houyr.

SR BBOate o rrcen: R0 OtHimy it AR ag U fES
wat er (82 . ~The qbtai.ned crystal ri oAt ut
VB0 B AOPET PIos oINS b e the o B Ry |
obtain _a_t S t ] I .
AR oL B R AR e SR TR oS
TGy 3 IRTALRA IR i etantadceanis G

w't hout” being purified. A part of the crystal 5 was
reahisial ldeeddyeemetianals Whid idugniioiad ‘arfib.ithd o
86.5C Purity: 89.76% HPLC), HPLC conditions col um:
liefarSicl G3ivieh G xwhT® Masheatbtveidti @0 Mave] evegtdr; 25k
nm nobi |l e phase conposition: 0.025M phosphat e buffer
Hreaauieolsyer was concentrated under reduced pressure;
sol ution/tetrahydrofuran/acetonitril e=400/300/ 300,
nsur @fedt cfegideaclr slaxeddgst italthrurmastdugy, mrd the
(HPLC), HPLC conditions colum: CH RALPACK AD-H (4. 64)
xizspinemWasseRIcenRated 3MdRp FFIYGf pressure to

n- hexane/ et hanol / di et hyl am ne=| OO:10&§;

aRtNR J00MYE, FeDCs )R el Wy (%H %)t SUNSHINS -

2. 72(1H, d, ;S%QJ é% 6(.1H, d, J=5Hz), 2.9-3.1(2H m,

3.3- 3.5(2”8Y- 3. 91("1H, d, J=10Hz) , 3.98(1H, d, J=10JHz),

43iov (360MuD), cpPafy g OBk M2 (n 12 PH £, JFH Y5 (m, 2m)
2.57-2.73(m,2H), 3.04-3.20(m,2H), 3.42-3.58(m, 1H),
4.55(S,2H),‘7.18(d,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



20 Exanple 2 (R)-1-[4-(2,3-e ox-neth 1 ro oxy) hen
1]-4-( trifluoronethoxyphenoxy) pi peridi ne Li t hi um

wa2qo8Aa4099a ri f 1 uor omet hoxyphenoxy) pi peri di n- 1- PCT/JP2008/058798
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yl | phenol ate (66.6 g), (R -2-nethylglycidyl 25

par ani trobenzenesul fonate (49.1 g) and

tetrabut yl ammoni um chlorides (15.5 g) were added to a

m xed liquid of toluene (200 nL) and water (333 ni),
antcehe raitetiuuadsas reducedd pae seO ef;orl 5 miucsf. eyl
WD 2008/ 140090PCT/ JP2008/ 058798 47 reaction |iquid was
eositat et 6n6odh.-2e Fpofaturetylbenasnasilifand 9 ardl weee

i sol ated, and washed with water; then the solvent
arsen] ey tHeT TAGER o diie B LHEHES MBS [KiFgy AL 10°C or
al cohql (140 nlL) and wat (60 5 were .added {o
r1@§isd%é’,r éngl @"oti}?’ﬁrﬂﬂle?i‘rﬁ fFerlsrg_‘)av%aglass(i % 3 é’6@gae
for, 30 mn..Ihe stirre L xt s,coel ed; -t hen.

SRt At toaCcryer antits PP PhFal® 4308, BoREa HrosY

S I f [ i sopropyl al cohol, and dried
é%%%683g3%%5ﬁ?gﬁ%ﬁgﬁgb%%ain a target 10 substance as

an orange eiystal »oThg yiel d anount was 63.5 g (78%.
The crystal was recrystallized fromisopropyl alcoho

to obtain @ %{dzqscg,,a@igqtgl%ar crystal of 84 to 85C in
nmelting point. 15 Purity: 94.6% (HPLC), HPLC
égnritki(906MEE|, DMBO - HRE31Si 7GR (40 Gd)4XK) 15D. 2djs, 3H) ,

det ecti on wavel ength: 254 nm nobil e phase

Garzvedi . tiogm, 501)023Meihes @Fat,e oS &, 2o diiEz)

sol uti on/tetrahydrofuran/acetonitril e=400/300/ 300, 20

e dsuide 2Ents -H&imer affuBd: (9468, GpttHEdl, Purdity:- 880 &H)
(HPLC), HPLC conditions colum: CH RALPACK AD-H (4.0 x
AR lnobi | e phase

(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



conposi tion: n-hexane/ et hanol / di et hyl am ne=900: 100: 1
1H N1' 4R(300MHz, CDC13) 8: 1.48(3H,9%), 1.9-2.1(4H nm, 25

WQ2008(4080@, J=5Hz) , 2.86(1H, d, J=5Hz), 2.9-3. 1( 2PCTYR2008/058798
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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 ), 7.14(2H d, J=9Hz).

Exanpl e 3 WD 2008/ 140090R&l/ JP2008/ 058798 48

(R -1-[4-(2, 3- epoxy- 2- net hyl propoxy) pheny1] - 4- (4-

soPE| fiororet honyphenosyipipesi denget substance as a
4-(4-(4-trifluoronethoxyphenoxy) pi peridin-1-
girpphisholyeddom siryskaddifgnbovderd sdihe 390 %)Washd s 61
l'ithi um hydroxi de nonohydrate (0.9 g), were added to

o a2 o ofiTiel GEnE LA EP SNBSS

t he ohtai ned m xture was _ st,ir.r at 40 to for

REGCE LPRe ROt o R R P % W%&at?o%hfo&rkfs‘:il

t hen _an _aquequs sal ution of
Fﬁf—fﬁﬁﬁﬁé%%%; (§e§y#xf8‘Egggﬁk?Tobenzenesulfonate

. t ety-abut.y| pum chl ori de (0.52 , and
&%Iltgfgﬁ% Pg)q'?ﬁf): f/\glel":’r’keé g_: dg t bt he reacti on(l i qui g) and

tp!e&i@'yst W HAS ) redipic 8QadiY chhUumdf ter the

m xture was cool ed, the toluene |ayer was isol ated,

afd Mashed Wad Belk wabemn)andetetrsehy aatel@ngth: 254
distilled off. Methanol (25 nL) was added to the

e ehiedilldh@Higd Wompsas theat :ed aabMliggseplete ttheffer
the solution was stirred under ice cooling for about
e @0 mn; water (10 nL) was slowly added when a
crystal precipitated, and the 20 m xture was stirred
femrluts.an /e tHehysisdiusaratoste tomyidial Lamf0 /32 &3P  and
washed with a small anount of hydrated nethanol, and
e aMBUC e ndtgite t #GFtain a target substance

SIS 1 A TR S8R E ot
ERRE R AT DRty SN CEC M
Kggﬁﬂgggéiéﬁgfﬁﬂhé§gﬁgy§%hanol/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
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sol uti on/tetrahydrofuran/acetonitril e=400/ 300/ 300,

woremsusm®nent tenperature: 40C Optical purity: BSE@ER2008/058798
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(HPLC), HPLC conditions colum: CH RALPACK AD-H (4.64)
x 250 mm), nobile phase 5 conposition:

n- hexane/ et hanol / di et hyl amme=900: 100: 1

1H NVR(300MHz, CDC13) 8: 1.48(3H, %), 1.9-2.1(4H m,

2ed2ibnd 11gGH) wa2. 860elkdd ti=Fdom tRngedatiaie mthen
3.3- 3.5(2H, m, 3.91(1H d, J=10Hz), 3.98(1H, d, J=10JHz),
4h® tolBehH, Hpyes $ap. Geedawed.7 apg( Mashertoldbh weker;

Exanpl e 4 s
tRen the- 62 1yeboxips Sisthyilsdo sf Jmeary Hedrdes
tﬁa&l)efsggl&ég ﬁ%@%@:@%@% ?)c‘(zlﬁc%lh%ir I(dllélzrg)e mL'A)‘n aanc twoa. eer( 1P 6% mL:)
e res SRR by SR AR N e o BN s

dded .t tg, T i xt e . h
B3 4 0°E, Box 26, MUK o Fs"BEED AN fii Aol A

i ' 5C - 2t TB | gic

COMI S (S Er b fethd Ryl g diolBred, and
R HNRG WU a19CamBimtiof Wik S i ddbil 35 to

40C. The reaction was pursuited by HPLC, and since the
HER’GHA) fandaldy el th@o°seetreironpgbgr €8s obtthdn a target
reaction was finished at 6 hours. Water (100 ni) was
adlged aned e encidaoyey essedtaland ThHee yrieslst i orouritx twarse
was 25 stirred at 10C or less for 30 mn. The reaction
réi3xtsurce (W8 )f.iltered, and washed with water (100 ni)

to obtain a target conpound of 18.63 g as a wet,

crystal (c/lige qu¥st@®l WP 2RCTYRTe Mekzad dore nisRiopyl
24.4% SO (Karl, Fisher's nethod), The yield S
g PRAIE GodITIERS A i IRL A § fuci £

. ' _
%Isgkdigat%eigigg‘/epo?g ‘the HPLC purity was 86. 3396.

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,J=10JHz), 4.3-
4.5(1H,m), 6.8-7.0(6H,m), 7.14(2H,d,JI=9Hz).

Example 3
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HPLC reaction pursuiting conditions: TSK ODS-80Ts (4.6
5 x 150 m), 20 nM Na2SO4 aq/ CH3CN THF (3:3:3), UV 254

wWmpqosa4abd min, rt. Exanple 5 PCT/JP2008/058798

(R)-1-[4-(2, 3- epoxypropoxy) pheny] | - 4- (4-
trifluoromethoxyphenoxy)pi peridine 10 A target
compound was manufactured 4ss in Exanple 1, using
4-[4-(4-trifluoronet hoxyphenoxy) pi peridin-1yll phenol
4RYl - (LRI 4g(2¢ BeppoayyRame thy 1 prapoilyd Dheny) i€
Melting point: 67.5 to 68.7C 15 1H NVR(250MHz, CDClS)6
trss;tgox@mrahwme@wxy)p@pfmlﬁa}nez 83- 3. 02(3H m,

3253403H 3.93(1H, 5.6Hz
A-12¢C1H- Gé’ 1j;g?ogm1e§h(91«:y§%gxoxx ) S’}_PE%& e 6. 79-
2H d, J=8. 8Hz
E}éﬁ’%@@é’l@?]@ﬁ ‘&Fe‘%ecs}lf W%%?%%Cgﬁae E%?ag WEas

h&ﬁ'—g?lgﬁpby%l O%%l.tly%lr%l’yet EL) ?31)arwte'nzre‘sq df¥d to a

iR%gj iﬁ QR RnTet By oy ey Uz nfrd-, 28
' EL h%t ﬁ phenoxyms:(hyl ;:Jlo%erl di ne b]ezti ng '

1N o
T PN R R A I

2. T3(BdBor ioBaGEHY G died Ydoled WO 30 to 40°C;
2008/140090PCT/JP2008/O 8798 51 3.52(2H,d, J=11. 9Hz),
Ehé&9%r 403 Hdos SolutibrD4E M) of. (M(—%@tmwldyl
paranitrobenzenesulfonate (2.86 g) and
tetrabutylammonium 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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WE008114002481 to 131C 1H NMR(250MHz, CDC13) 8:

Exanpl e 7 (R -1-[4-(2, 3- epoxypropoxy) pheny1l] - 4- (4-
5 trifluoronethyl phenoxynet hyl ) pi peridine Mlting
PCT/JP2008/058798
1.45-1.64(2H,n), 1.83-2.02(3H M, 2.62-2.75(3H m,
2.80-2.88(1H,mM, 3.26-3.43(1H, mM, 3.50-3.64(2H m,
3.81-3.93(3H, M, 10 4.17(4% dd, J=3. 3Hz, J=11. OHz),
6.78-7.00(6H m, 7.54(2H,d,J=8.7Hz). Exanple 8
6Blutipa/ (2t Babydxpfarany n;zlefﬁp@p@xy)lphé@mpﬂ@/[B@ 0¢ 4-
trifluoromet hoxyphenyl)-2-propenyl ] pi perazine 15
rfeisu(mgmg?tntempe@azuﬂf@ :166°¢C 1H NI\/R( 250MHz, CDC13) 5:

3H 2.56-2.76 ~ 2.85(1H d, J 8
9pb2C813DUBHEH, 85’8§( AHé’i*(SiH L Cf@détgé’PfHdrﬁl“mn
6.52(1H,.d, J

SHTBABRNK) BB B A 9 §§3584@?‘§H "Whils Bhars e o
EBtppRatshB B hakeRs ?5%%31% Mt =000 41001
pﬁe’ﬁ@@@?@%r&ﬁg@gﬁ? ‘931 %5%%&’1%]23)1 S

%% 1&& ggmlsﬁz ﬁ@je%ll(l%ﬂ{_'z@)nj 5Hz %(12 .9-3.1(2H,m), 3.3-

4= @(.'ét-lzmw QHB), (18, 35 0LH.0th=) = =15, Shgznm, @t 811:16109&()%4@3-
7.16(2H, d, J=8. 1Hz), 7.40(2H d, J=8. 1Hz). WD
4068414 0090RBCE-IJR2Q@S, 058798 13X 28X ayil=HH) .

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 -4- (4- chl orobenzyl oxynethyl ) -1- [4- (2, 3-
epoxy- 2 - nethyl propoxy) phenyl] piperidine

WQA BHOBINRO260MHz, CDC13) : 1.29-1.54 (5H m
(3H M , 5 2.51-2.69 (2H mM , 2.73 (1H d, J=4. 8Hz)
2.86 (1H, d, J=4.8Hz) , 3.34 (2H, d, J=6.3Hz) , 3.53
(2H, d, J=12.0Hz) , 3.93 (2¢1, dd, J=10.5Hz, J=15.4Hz)
, 4.47 (2H, s) , 6.72-6.95 (4H M , 7.18-7.37 (4H m .
Bxamll &ikhel) g Rletid)(4 Thehlydredskwad cletrmsminyied byl -
[4- (2,3 - epoxypropoxy) phenyl] piperidine Mlting
m@mtquamhfdm@mbmml@gSm%&,rM Fielldgias 50
(2Hm , 1.64-1.93 (3H m , 2.62 (2H_ dt, J=2.4Hz,
B3.-619®) and the: AP OHYIRY was $h.33F 2 90(1H, m),

3.25-3.40(3H . 43- 3.
iﬁ@@é’suﬁ'ﬁf@%gﬁ%ﬁi@i’ms: TSK ODS-80Ts (4.6

FEGH( 19,
4, 1H, dd, J=3. J=11.0 $). .8 79
é aeaiily, 25wl e 30aio ol (5 %5 Rt 254 B
2 epoxy-2 -nethyl propoxy). phenyl] -4- (4 - tri f
Hugﬁﬁﬁgghoﬁy’enzyl ) piperidine 1¥LkNR (ZgONPE,
?%ﬁ%ﬁ?g sl.31-1.84 (8H m , 2.43-2.67 (4Hm , 2.72
, d,J=4.8Hz) , 2.85 (1H, d,J=4.8Hz) , 3. 47

(@hh- 14 [215932 3L osy - SPbsbyAbn a1 11410 SHz, J=15. 9Hz)
T 25 6.75-6.97 (408 my , 7.07-7.24 (4H, 1 . Exanple 13
(@R, £1lrodddre b pieposprpeaddienyl ] -4- (4 - tri
f Tuoromet hoxybenzyl ) piperidine

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),

, 1. 63PAT/BR008/058798
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WD 2008/ 140090PCT/ JP2008/ 058798 53 Melting point: 62.5
to 63.9C 1H NVR(250MHz, CDC13) 8: 1.31-1.49(2H m,

WQA288440098( 3H, M), 2.45-2.63(4H m, 2.67-2. 76( IRCTYR2008/058798

2.78-2.88(1H, m, 3.26-3.38(1H n), 3.43-3.57(2H, M, 5
3.92(1H, d, J=5. 5Hz, 11. 1Hz), 4. 15(1H, d, J=3. 3Hz, 11. 1Hz),
6.76-6.90(4H, M, 7.05-7.26(4H, M. Exanple 14

(R -1-[4-(2, 3- epoxy- 2- net hyl propoxy) pheny1] - 4- Wret hyl -
B 64-(bw, B, Ueumneﬂh®xyphéﬁyu)Opdﬁﬁhoplpérﬁdrﬁ604ﬂ6H m) ,
Melting point: 74.0 to 74.7C 1H NVR(250MHz, CDC13) 8:
Y.52((2H,$) J=8.6922..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),
Bxempdeg( 2H, m 1 6.84- 6. 99(4H m,

z 01-7. 17(2H

nyl) lam no- -
Mel ting point:
5-2.02(4H, m,

§re§§ 9}&; 'ts ﬁﬁoé %g 40( M. 3.55-3.75(3H m
3 1 , d, o
Al S 6 R 438
&Rkélz(%BQBMOHQDhénﬁbL24Bb%1¢2n@ epOXNE-2. 43 (1H, m),

nethlrooenl]lera2|ne Mel ting p0|nt 169. 9 to 170.6C
3.50-3.64(2H,m), 3.81-3.93(3H,m),
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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1H NVR( 250MHz, CDC13) 8: 1. 48(3H,$), 2.73(1H, d, J=4. 8Hz),
WO 2008/ 140090PCT/ JP2008/ 058798 54 2.86( 1H, d, J=4. 8Hz),

wWG@20348040( 8H, M), 3.93(2H, dd, J=10. 5Hz, J=18. 9HzICT/JP2008/058798

6.83-6.99(6H M, 7.14- 7.32(2H,mM. Exanple 17 5

(R -1-(4-chl orophenyl)-4-[4-(2, 3-

epoxypr opoxy) phenyl ] pi perazi ne Mlting point: 177.5
to 178.5C 1H NVR(250MHz, CIKHS)S 2.69-2.79(1H, m,
Ex8dp2e920114, m, 3.17-3.38(9H m

3. 94( 1H, dd, J=5. 6Hz, J=11. OHz
4R1841%&ddh]oBoEeszinymFE;le 8116-948¢ BHERPXY-2-
7.23(2H,d,J=9.0Hz). Example 18 (R) -1- [4-

et By EpERYPORY NBhAYY DI BpBRYIBhBRY] | -4- (4-

%&;%R: iéﬁ%”@@&%@bfﬁéy' L KRR BAE B 8 1 8 (3Em)
3560160 <aH4T§%E%' 13 %’gg%eﬁ? D saanm,
RS R R

3.53(2H,d,J=12.0Hz), 3.93(2H,dd,J=10.5Hz,J=15.4Hz),
4.47(2H,8), 6.72-6.95(4H,m), 7.18-7.37(4H,m).
Example 11

(R) -4- (4-chlorobenzyloxymethyl) -1-[4-(2,3-

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
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20 7.39(2H,d,J=8.6Hz). Exanple 19
(R -2-nmethyl-6-nitro-2-f4-[4-(4-

W eioBl1gor@ et hoxyphenoxy) pi peri di n- 1- yl | phenoxReeanepdd/ 8798

, 3-di hydr oi m dazo[ 2, 1- b] oxazol e 25
(R -1-[4-(2, 3-epoxy-2- et hyl propoxy) pheny1] - 4- ( 4-
trifluoronmethoxyphenoxy) pigzeri dine (8.04 g),
2-brono-4- nitroi mdazole (4.53 g) and sodi um acet ate
¥8BZiny) pnene:nbRel, tand3s®f¢red at 110C for 2 hours.
WD 2008/ 140090PCT/ JP2008/ 058798 55 Di neth Iforn?$1gf
TERONIMR § 2 SRIHACEREL 1S :t He3ﬂeact4i9dr@ﬁmaui & ->and -4y e ™ .
the contents were dissolve a n d,was
gobFed - By (AHeM) Py ﬁe?ﬁy?f'aﬁgra i %o%ﬁ? ﬁééﬁu?f?her
added_and the rea t| s 5 cooled to -5C
3odParm: ?%&P‘oﬁ‘ ) de (% 939%335%5@% ttle by little added
IO | cht t t ak3t Yre 1
hoeb R 80 95 5, 3 $E3 Egdﬁyamfgf (360 i) A g
t byl ~aget 10 %qgjld to the reaction
? 9% ,%%(3 épifrggbétwe C(for ? hour. 10 The reaction
gl g cooled to 30C, and the precipitated crystal
hk lnllPlI}NgLred and washed with water (45 nL) and with
t)hgnql4 -((20 3mebox};he -GSyl romxst) phemydd -4 A - xed
FTquid of ethylr acetfate (25 nL) and nethanol (25 nli),
ard hegain (at-ithi€d uatrof@E ooty phenty 1H d wmi rithd peusigdmes on
was cooled to 5C, and the precipitated crystal was
Mell e e podimdt :t Hén 0dtioed4(-&C60C over ni ght) to obtain
a target conpound. The yield amount was
(HANHRY 258MHZ} ﬁléC?ev)rﬁ tyt \Ae?s(% Ho% X+ 1126*%%)0
condi ti ons col um: é4 gé) x 150 nm), detection
@a@é"@n@ton(mzﬁﬁ - 4@6[‘% I7<§( tadH ‘conmposi tion: 0.02M

sodi u

§ul9f2a(t2§’ O TP PSR Pt e 88 &i9% 2t T Moo, - 84
PWULEEN, WAL &y WG sHz) .

Example 15

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

[4- (2, 3-epoxypropoxy)phenyl]lpiperidine

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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25 Optical purity: 99.6%e (HPLC), HPLC conditions
col umm: CHI RALPACK AD-H (4.64) x 250 nm, detection

waeosiiengt h: 254 nm nobi |l e phase conposi ti on: PCT/JP2008/058798

nhexane/ et hanol / di et hyl am ne=300/ 700/ 1 56
1H NVR(300MHz, CDC13); 1.77(3H, %), 1.8-2.2(4H nm, 2.9-
3.1(2H, M, 3.2-3.4(2H M, 53 9-4. 1(2H M,
4.02(1H,d, J=10Hz), 4.04(1H d, J=10Hz),
4.48(1H, d, 3=408E}k) ,43402-5(4H(BH, m},50( 1H, d, J=10Hz), 5
6. 78(2H,d,J=9Hz), 6.8-7.0(4H m, 7.14(2H,d, J=9Hz),
7.56(2H, 83, JExQnpHe, 7618 .9Hz) ,  6.83-6.99(6H,m), 7.14-
(R -2-methyl-6-nitro-2-14-[4-(4-
7r B2 (285 Bhet hoxyphenoxy) pi peri di n-1-yl ]
henoxynet hyl I - 10 2, 3-di hydr oi m dazo[ 2, 1- b] oxazol e
EF&mE1F41?2,3-epoxy-2-nethy|propoxy)phenyl]-4-(4-
trifluoro hoxyphen i.peridine (2.0 and
3R FA'VQ:EEEPEPHﬁﬁgygﬁéhgfgﬁ(gybﬁcré disgélved in
. acetate (77.5 ng) was
RIS IEPPRE/ &t°5 re was stirred at 95 to
Jfar . 3.haur N, ' hyb~acetic acid am de (18
#ggggﬁg Pgﬁﬁ?dnﬁﬁdey}?hggﬁﬁﬁo ydrate (238 ng) were
adder | 95618z 0Bbal NEs! soleutizoms @nd rhhe igd-ur e, m)
stirred at 80C for 4 hours. The reaction |liquid was
goghed, sghen, 20 ,added (Wi, Mawater. 6(H35 JH1)L .amk)st i rred;
and the precipitated crystal was filtered. The
ahtgi(ned aar, ysBal2Hug sT=1dc 0§t al 16i. 884 6f .P@n6d i )xed
[iquid of nethanol (20 nL) and ethyl acetate (4 nlL),
gnd3deied, =9608z0v.er night to obtain a target
substance as a light 25 yellow crystal. The yield
Feopilendd 1.79 g (yield: 719 . Purity: 100% (HPLC)
HE%? c%qduplqngﬁgplugy%PODSVOT§A(4:S%ﬁE%p%ﬁQ4UQ4‘

o {5 A : 1SE o
2008/ 140090PCT/ JP2008/.058798 57 .phase conposi ti on:
@rﬁﬁ@pgmqmggroxybenzyloxy)plperl itie

sul f at e/t et.,r ahydyofuran/ lani tril e=400/300/3001
#Eﬁ§&P@h§ﬁFI&én%@g§?J%éﬁﬁﬁgkgcptical purity: 93.7%e

eI (o EBMTZCoReL | NSt o0 WH'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.



5 CH RALPACK AD-H (4.64) x 250 mm), detection
wavel engt h: 254 nm nobil e phase conposition:

W b@gaswdet hanol / di et hyl am ne=300/ 700/ 1 PCT/JP2008/058798
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1E- NVR(300MHz, CDC13) ; 1.77(3H, $), 1.8-2.2(4H m, 2.09-
3.1(2H M, 3.2-3.4(2H M, 3.9-4.1(2H m, 10

4.02(1H, d, J=10Hz), 4.04(1Hx, J=10Hz),

4,.18(1H,d, J=10Hz), 4.4-4.5(1H, ), 4.50(1H,d, J=10Hz),
6iF8ERMIdpImaMiYe 628- m10( Hsmpddedl £E2Hhe, Fegyqrylon
7.56(1H, $). Exanple 21 15 '
LRpu2dneahyl agtelrt Ebe2coRipnteswere dissolved, the

{17 yoronet howyphenogre 011y pUenor LN
NP I3 308t RUEY Dén SRR BEET o HEB g P JTAES was
e Lag%}){if%‘gie gﬁé%gi‘ﬁ% %?‘g%ﬁu@u%} Jege1ictle
b 84 %2 B o RS et 18 da i A e
?:%m%%%g%%%%i 2 & s@hUih@endct hepraererhane! 3sabuirison

28% of sodi um net hyl ate was dropw se

agded t@dohargolkd el aketare)G1oThe obiaiaedided to
m xture was stirred at 0OC for 30 mn; water (15 nlL)
Was Hegpwiish dddedd,o arde stidutnede ataréd°Chépretthibur.
acetate (1.1 nL) WD 2008/ 140090PCT/JP2008/ 058798 58
wae adcedticthdriepfitemast toadsiditre@aCxt and #41€ heat ed
at 45 to 55C, stirred for 1 hour, and then the
preeciipiittatted crysttall waes fiiltaxed, Y omshekgrith
crystal was recrystallized froma nixe% iqyid of 5

et o4 X @)m%:]'ldaﬁ‘ﬁ-té}bﬁ%ﬁt%]at eq m- n':_) The £ et
60C i .9 )

\?&Iﬁ% CB over rg%f;}@!ﬁ )%}J.gﬁrqtjfl n a tg\%telt u%sgaﬁtcnecteataes P25

i, S Y AL o St S 4 gigoce for

ti i’ '
S0 A B 5198 e

0] . 02

ﬁPg_Jef&tr&zeaeeé@ afur %(@Z%%%ﬂéd,‘ e O/1380/80sd (at

asurenent tenperature:
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



Optical purity: 99.5%e (HPLC), HPLC conditions
columm: 15 CHI RALPACK AD-H (4.0 x 250 mm, detection

waeosiiengt h: 254 nm nobi |l e phase conposi ti on: PCT/JP2008/058798
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nhexane/ et hanol / di et hyl am ne=300/ 700/ 1

1H NVR(300MHz, CDC13); 1.77(3H, %), 1.8-2.2(4H nm, 2.9-
3.1(2H, M, 3.2-3.4(2H, M, 869-4.1(2H m, 20

4.02(1H,d, J=10Hz), 4.04(1H, d, J=10Hz),
imwxmwom&zoa@man,41475(@11Hsm 1485@(1ma,m5:102|z)9-
6. 78(2H,d, J=9Hz), 6.8-7.0(4H, n), 7.14(2H, d, J=9Hz) ,
73516((2ﬂviﬂ§) ‘é)?a'rﬁ}l‘le(zﬂﬂ@Sr 3.9-4.1(2H,m),

(R -2-methyl -6-nitro-2-

t41ankﬁ(ﬂn§ﬁﬂﬂaﬁ9 éiﬁéﬁﬁqQﬁ¥Pﬁ?&d]phenoxynethylI2

it £ o 4 @flﬁ% J?)oxy") A AT
%%#&f%@ %%Eﬁ%%{enoxy pi per| df e 222% %63“9HZ) !

%L 856)5t ) and 2-brono-4-nitroi mdazol e (10 90 9g)

vvere ssolved in t-butyl acetate (20 nmlL); sodi um

a6ehdiie /5 ny) was added thereto; and the mixture

was stirred 5 at 95 to 100C for 3 hours. Methanol (60
mMy) wasneaddead ¢-g it abt i npd- ol ution; and then the

solfution was dropw se added to a solution in which

sofli flimdysiieticle Hierby) ) migse i disot Vepll § npinet dvayrod tAD} -

n.) at -10 to OC. The obtained m xture was stirred at

0C ¥-aiitydmimigtezd 2 30-migkazdesn water (100 nL) was

dropwi se added to the m xture; and then ethyl acetate

(R 1) [ 4wl P xyFRee iElpreprx ke x4 e

was, heated at 45 to 55C, stirred for 1 hour, apnd th

el PrReH R ESHRRSRVE ) BERCF 110 off - TP M4 doiromo-

:ryS;a' PHTAITLRP S b eyt S RS L R efaiégﬁ fdvff

t

AF PO MR 458 [nf e Bl it
Q:I{ME&;y a{rﬁfluﬁ?éj r&ll}?\l_ugre Wassgsﬁélrred 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
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20 Purity: 99.996 (HPLC), HPLC conditions colum:
ODS- OIS (4.64) x 150 mm, detection wavel ength: 254
woostlopd e phase conposition: 0.02M sodi um  PCT/JP2008/058798
sul f at e/ t et rahydr of uran/acetonitril e=400/ 300/ 300,
measurenent tenperature: 40C 25 Optical purity:
98. 9% e (HPLC), HPLC condigi ons col um: CHI RALPACK
AD-H (4.6. x 250 nm, detection wavel ength: 254 nm
phbiske cphgseitdwpes ot 08M: sodium
nhexane/ et hanol / di et hyl am ne=300/ 700/ 1 WO
200841 400e0RPaTYIPRE0SADE 87SEOBd i LIRVROIIGING 2€8c13) ;
1.77(311,%), 1.8-2.2(4H m, 2 9- 3.1(2H, M,
ReRSYrapeAtneNBegALurEIHANC 4. 02( 1H, d, J= 10Hz)

BoBecail FUFLELP3- g,ge@g@gc BN ooty Hop e
7 1%%Lﬁ§%ﬁyf%Hﬁ%(ﬁrg% %gsﬁ)mwfxaggkgcgion wavelength:

%rlghgpggﬁE}Hgg %QOF§%¥ g@fyd1Ian]phenoxynEthyI}

ol azo oxazol
L % 1 3Rk -Repn aheny 11- 4- (4-
%‘ e%% o?@%ﬁ%n%&y)plperldlne 23.66 g, purity:

84. ﬁ&@e(%@mﬁzbéﬁa@g Y= i typlsE dar ol e, 19, D (4, mey e2. 9~
di ssolved in t- butyl acetate (20 niL); sodi um acet at e
35 1((B%5 m)Yy) vwes 3added, ier e&t.@-4and Ashen)ni xt ure was
stirred at 95 to 100C for 3 hours. Methanol (100 nlL)
wa 9 29der di, iJe-110hkz ) Qb daioded s @l ,Wi=10Hz)and t hen a 25%
sodi um hydr oxi de aqueous sol ution (20.00 g) was
dr.apvilse dadadRz0 |t He 4sd - (16h mat, -4103(1633@1 JrHHZ) ,
m xture was stirred 20 at 0OC for 2 hours; then ter
(6847 8ri2H AT =BT Ge Sadodl 4Fb Whe i b4 (B, en
eth | acetate (11 nL) was added. Thereafter, the
Adl\fds heated at 45 to

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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55C, stirred for 1 hour, and then the precipitated
crystal was filtered. The obtained crystal was 25

WO e@spetond | i zed froma mxed |iquid of methanoPCT/1008/058798

m.) and ethyl acetate (160 nlL), and dried at 60C over
night to obtain a target substance as a |light yellow
crystal. The yield anount ggas 16.80 g (purity-reduced
yield: WD 2008/ 140090PCT/ JP2008/ 058798 61 66.523&.
RoEi b¥3e89. 8¥hetERECEYr, HPhE obhdihednmiztlgenwasDsearsd
(4.64) x 150 mm), detection wavel ength: 254 nm nobile
pbaabp tonpb¥it i wnired2wisolikems, and then the
suIfate/tetrahydrofuran/acetonitriIe:400/3OOA303,
peesipiéhehedt enpetal uves LZoEterpdi calhguPPEFIngs. 19ee
(HPLC), HPLC conditions cqlum: CH RALPACK AD-H (4.0 x
eEYSHA)., Wast s6ET BT ARV eFEAGEKOM 84 e I REs e

hekBaBPLt &’anﬁﬁa%gpﬁ_yfesnvaeésszswfeoﬂs mL), and dried
SE RN e, UL Syl fubh e of &
#nteer el 0r imel vIdG & toditOtil 1 .21 ¢ (punicy-
lféggf%ﬁ( %?eﬁgff%'dfg) , 6.8-7.0(4H, m), 7.14(2H d, J=9Hz),

anpl e 24

OBk 212 bbY Y56-(Riptk9-, 2updc] ¢opdtitions column: ODS-0TS
trifl doromet hoxyphenoxy) pi peridin-I-yl]phenoxynet hyl}-
2Q .243xdiLbydrna) M dezepRidnbyexaiehgth: 254 nm, mThéle
(R -2-nmethyl-6-nitro-2-{4-[4-(4- )

ohiafdeu compeisiadypb e foXRMpiseériudi n- | -yl ] phenoxynet hy1} -
2, 3-di hydroi m dazo[ 2, 1- b] oxazol e, obtained in Exanples
B9 1tf t23 t efrad by dooitirend soef omidr i e=49P /3R 3% 25
purity could be further raised, for exanple, by the
frsialspwiengnép degpiegipture: 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,d4,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~
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WQO®8/14040090PCT/ JP2008/ 058798 62

A mxture of the (R)-2-nmethyl-6-nitro-2-{4-
[4-(4-trifluoronethoxyphenoxy)piperidin-1- WO
PCT/JP2008/058798
yl I phenoxynet hy11-2, 3- di hydr oi mi dazo[ 2, 1- b] oxazol e,
obtained in Exanple 19, (7.0 g), an activated carbon
(0.7 g) and acetone (70 mgg were stirred under ref
luxing for 30 mn. The activated carbon was hot 5
tirh Feuedomantowgphedowy) bipesdrlineat8an6 60l , aPEEEHFY.:
An activated carbon (0.7 g) was added to the nother
BB dndaadbtrbmosaﬁelbp@mud@ﬁo;l@s (L8p &AL §d. WeRe

mot her |iquid thus obtained was concentrated un
e dgoaiepr ésstr iyl seRbafl 140 Pl 6%ecHne ferte et v
10 The resi due was heat - %lssolved xed sol ut.

G77Et RehoHegsndsch Fose aeeaaﬁetp@ss mém ¥Ry Pritred

st t

aoPEd ltpﬁ pating SFoRchinh”, B rPabPY (aP e‘ﬁLi (§p fades
ilter T. |

ﬁ%g 8%9‘316 O%l}é? tzgl)r%get\g@lc%o %%loun %? 13%61 i was ,

(i%?)ggr%(@e(ﬁéi 8_?53(:(3 A E%@@t(l?%L@n 'ﬁy?l'i@hc %‘r&iltdnp riﬁrdrox:l.de

, detection

\éféh%{igm&s 284 S¥verDhid ecdase1camosi)i et -Q.003d o°c.

%lef e/t eleamidiefrer aB/lsacelionidd iate200£30043B0r and
measur enent tenperature: 40C Optical purity: 99.97%e

GiPkGh,; HReG eeitdint i(@oP edl)umzs CHICRALIRACKINBAH Yot e
250 mm), detection wavel ength: 254 nm nobile phase
admqosie;i @md rehen 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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25 hexane/ et hanol / di et hylam ne=300/ 700/ 1
1H NVR(300MHz, CDC13); 1.77(3H, %), 1.8-2.2(4H m, 2.9-

W@282%009 , 3.2-3.4(2H, m, 3.9-4.1(2H m, PCT/JP2008/058798

4.02(1H,d, J=10Hz), 4.04(1H d,J=10Hz), WO

2008/ 140090PCT/ JP2008/ 058798 63 4. 18(1H, d, J=10Hz),
4.4-4.5(1H, m, 4.50(1H d, pl0Hz), 6.78(2H, d, J=9Hz),
6.8-7.0(4H, m, 7.14(2H,d,I=9Hz), 7.56(1H, $)

L R(KBR(sopil)z, @5833) 160977 15H3s) 13408 -20344H8mE ,52. 9~
Powder X-ray (20): 5.26, 7.88, 10.52, 15.76, 21.06 Jet
Bill(2Bymshed. praddceH(mver 3g8-pattREL ®) di anmeter: 2.2
g Powder X-ray (28): 5.22, 10.46, 17.28, 20.94,
280261ExdnPrd0HB) 104SPA{ hBsPsI5f 0HzZ) ,
(R)-1-(4-oxiranyl met hox henyl- 4- ( 4-
@FiBK@ér6n€Fﬁ8§§ben§yﬁ6¥§gé?B¥W?di%eSO(lH'd'leoHZ)’

31.26 kg .of 1-(4-hydro 1)-4-(4-
ﬁrVﬁKagrénéfﬁH%}be z§ré¥§?gﬂ%83Vd?gi44?H'd'J=9HZ)'
nphgxlgenienesulfonic acid, 125 L of N, N- 15

- ﬁ.vé etam de and 8.03 kg of potassi um hydroxide
#%re E]ng’ and stirred at roomtenperature. The

?F@ & ®As mxed with 15.77 kg of (R)-oxiranyl nethyl
ERWLELﬁQ%H§§U§§HhEQBabe{4SWMLWQd at 19 to 20C for 2.5
foturs;—and-cooted to0 10C or ess. The mxture was 20
Bi% ¢4 udirblie@nd84phenekys pd e diihy-d-ggd mikosplyatet hy'l } -
driydrate and 313 L of water, stirred at 50 to 60C for
8., 5 -Raukdrbhen daied 2 nybf akkawad ef i | t ered, washed with
I56 L of water, and dried at 60C for 16 hours to
qBY ailr [24.(26 3kgpokyan -inethy Lpryeoaly ) tdregutl Isfostdance.
25Yield: 98.09% HPLC purity: 94.7% Optical purity:
o9 i5leoroRetdonyphenoxy) piperidine (23.66 g, Pug&tY=

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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1H NVR ( 300MHz, CDC13) =1. 70- 1. 90( m 2H),
1.98-2.12(m 2H), WD 2008/ 140090PCT/ JP2008/ 058798 64

WQ20084R09% (m 1H), 2.80-2.95(m 3H), 3.28- 3. 35( nPAF)R2008/058798

3.35-3.50(m2H), 3.50-3.65(m 1H), 3.88-3.94(m 1H),
4.12-4.18(m 1H), 4.56(s,2H), 6.80-6.95(m 4H),
7.19(d, 2H, 8. 7Hz), 7.38(d, 2H,8.8Hz) 5 Exanple 26

Synt hesi s of (R)-1-(4-oxiranyl methoxy)phenyl-4-(4-

b6l 6EuQr omet hoxybenzyl oxy) pi peri di ne 69.7
g of 1-(4-hydroxyphenyl)-4-(4-

Pui-t tyor saeBRoX#BEAYy| BREFpcpaditinasqcolygn: ODS-0TS
met hyl benzenesul fonic acid, 279 nL o

f .
Ki: NED et B0 amml andeeect¥on yevelesaElsi ARt njlr okPhL e

wd d 31.0 f (R -qxi | met hyl 4-
éggﬁ?ﬁééﬁ;gﬁéEGPPOgQ?QZ&E%Q%E#%:Sy 2?te¥ stirring at
15.to 21C f§ 21 h th ' , ' it h
Sub125e St PaLUar TRty B SR oA aRE C0 P HOd7 0% and
697 nlL of . AL ti,rel t 35 to 45C f
PEAEHEP T fo P PPRE ThFgar 4 Sas filtered, washed with
éé?igkloguggkgﬂ'?gng%g%'Q%Pik)§oﬁfﬁ@rc@%df@ﬂ&hé‘éolumn:

airn~53. o]

an 1vory crystal target substance.

[ ; YeHRLCoBULi Y1 y 9%a6BtEEabnPWaiEY ength:
§%¥§§%2A€%?F§bﬁéﬁ%°g§aﬁp%502§&) Qig’snthes?g of eng

6Bk~ hm( 4mekii N anpnkeet bexpbeienyh-4n-4- 25
trifluoromethoxybenzyl oxy) pi peri di ne 8. 23

Be®bnd/e4nbydngdy pheg nise=300/700/1
trifluoronethoxybenzyl oxy) pi peri di ne 4-

et NyIR e 0eEes CDCAR) ¢ 4ci7d, (389 84 ,nil .6F2N2 (4H,m) , 2.2~
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,J0=9Hz), 6.8-7.0(4H,m), 7.14 (2H,d,J=9Hz),
7.56(1H,8) .

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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WD 2008/ 140090PCT/ JP2008/ 058798 65 net hyl pyrrol i done,
2.44 g of sodium hydroxide, 24.7 nL of water, 8.28 ¢

w@Roosa400abut yl ammoni um hydr ogensul fate and 2. 82CTJR008/058798

(S)-epichlorohydrin were m xed. After stirring at 10C
for 48 hours, the crystal was filtered, 5 washed wth
148 nlL of cool ed water, digpersed in 49 nL of cool ed
water, and filtered. The crystal was washed with 100
L1 pheaoalyee thgtldr-2 , ardityidediatl dBEO [orl -18 dxancs- o
obtain 5.15 g of a target substance. Yield: 79.8%
tbHERLGepuiint Exa9®1E%10nt i(Fal0 giri By agwivgded carbon
(R-isomer) Exanple 28 Synthesis of a cruderg{oduct of
«g)76ghigp§_@c@@gn@4j7o mL) were stirred under

-trifl h N b I i idin-1-
%ﬁégﬁéﬁ%z ;gﬁe”mgﬁi i%%%%%ﬁvpé%ﬁr I If%fjbﬁno%%fmh&t
- 1- - 0OXIl. [ an e (0),4 r
leﬁffﬁi.%z'. ﬁ%ﬁ%@ﬁ% |aéf%%ﬁp€¥'?°3%%§°2,y<’]’?.affﬁ<°§eo'f
AR Rk T T 5 wakd Aadtia ko the mother

ﬁ%@ﬂkﬁ?danﬁp%ﬁgiéﬁﬁg L il s Hpddr siTand

m Xture was m xed wth 131 L of

DMLY RYRC QURTE bt aERR ATl lconiRm e el driierSC,

m xed wth 3.25 kg of potassium hydroxide, and stirred
Hedubdd prdGdiie GiMdurthe ot hexx tiiregrivhoaranesd dut e .
255 L of water and 25 13 L of ethyl acetate, and

StHe @i dared wake et -alietidlorest dmd soveixad @nlutfmm of
m xture was stirred at 35 to 38C for 0.5 hour, and
tettdrancdol (@8 5o 1Z4C anchaastoseal (fad Ml ertdien Hfgirred
washed with 82 L of water to obtain 32.44 W) o
2000 87op10) CFIREH PR a5 8y dwpur, and then cooled to 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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wWorzoo8d4009nd stirred and di ssol ved

66 kg of a wet crystal. 32.44 kg of the wet crystal,
166 L of ethyl acetate and 158 L of nethanol were

| uxi ng. The solution was stirred at 40 to 42C for 0.5
hour, and 5 then stirred at 10 to 4C for 1 hour; then,
the crystal was filtered, @mshed with a mxed |liquid
of 8 L of ethyl acetate and 8 L of nethanol, and dried
at. 160QH, ar, JEIDHur ¢ .to-dolft @ith 1), 690 5 GfH #h TtiDus
crystal target substance. 10Yield: 37.02% HPLC purity:
9. 7®%2H, d, T=9Hz) ,Oft-ifcal - PiH .y):, I Igof@dl,cR-I<Birer)
1H NI\/R&{SOOM—E CDC13) 5=1. 73-1.90(m 2H),

7.-86. A H)m 2H) 2.80-2.95(m 2H), 3.30-3.50(m 2H),

3. 50- 3/65( 15 é%%% 41;5&5_’( mﬁg%% gﬁgéﬂ_g?ém 2H) ,
Goiu%%s s %Jf e hedPs of° rude drotutt oF
R PSR ) SO R AT S e
z%%ﬁif%ks di hydroi m dazo[ 2, 1- b] oxazole 20.4 g of

4- oxi ranyl met hoxy) pheny1- 4-

%Mérf Ilargretdpoxy emzyl oxy) peperidi nes, 2ol 4f,o0bs216°
chl oro-4-nitro-1H i m dazol e, 20.4 nL of

dixmidiexyad hane 25 and 3.08 g of potassium phosphate
were mxed, stirred under ref luxing for 2.5 hours;
therchddies it (R)e- Wwast 1oxxieth inte tIgg<y) phenyfl-4- (4-

N, N- di net hyl acet oam de. The m xture was cooled to 0C

i il uendnehacypartzyil @ephpiperidine

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),

under heat i NRCHIRR0OSATS8798



67 sodi um hydr oxi de aqueous sol ution, and stirred at
OC for 2.5 hours. The mxture was mxed with 7.52 g of

WG oesaMmotlh hydr ogenphosphat e di hydrate and 367 PAT/@#2008/058798

10

15

20

25

water, and stirred at 35 to 40C for 1 hour; then, the
5 crystal was filtered, mxed with 163 niL of nethanol
and 41 nL of water, and sté4red at 50C for 0.5 hour;
then, the crystal was filtered to obtain a wet

@ YR8 - T T, Wbt & ABR-A - 95188 3H) 0f3 @A - I at® and
153 nL of nmethanol were m xed, and stirred and

& S0l 3RP () /1 G RO 1RP @hd et 3188 Ty 24HY 1H)

| uti L 50C f h th
1150 A oo & S verd 1 G B ke
fjlt [ Jyght t btain 9.11
- o b ana® St B 15 pr ity

%-ptical purity: 99.9%e (R isoner) Exanple 30
l,ﬁa??‘élcatilb(c)n to (R)-6-nitro-2-((4-(4-(4-
1 QL QTS 1 0p6y) bengy] iy Pivd ihi gl by ph

Z , -
%5 Kb Rimd fieosypidezpradned igdr {Rnd- nitro-
2=((4-(3-(4-trifruor onet hoxy) benzyl oxy) pi peridin-I1-ylp
henoxy) met hgd )7 25 Jofli hy th -Gy xlanadideriy b) okafdt e and
306 L of acetone were m xed, stirred at 15C for 10
nix, £ Mo rmetchavstier880 axyofp rexicdinat £d car bon
stirred at 15C for 15 min, and then filtered. The
fidtthnatlzenesnesuwlibnic RS8D @B Bin @EtN &t ed carbon
and 8 L of acetone, and stirred at 15C for_15 pin. The
fdinehyilacetanide, 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
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.

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-

trifluoromethoxybenzyloxy)piperidine

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

trifluoromethoxybenzyloxy)piperidine 4-

methylbenzenesulfonic acid, 49.4 mL of N-




woRooagewdonhe were added to the residue

5
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68 was concentrated under ordinary pressure to distil
of f 237 L of acetone; then, 140 L of ethanol and 15 L

was di ssol ved under refluxing; then, the solution was
5 stirred at 45 to 55C for 1 hour, stirred at 10C or

| ess; then the crystal waséSeparated, and dried at 60C
for 18 hours to obtain 6.329 kg of a light yellow
argidtelpyrerajetdonshs tZaride 9 Weldigm dxdnorrl pifit Wb
100% Optical purity: 99.97%e (R isoner) 69 CLA
PfArWaé?rﬁﬁ(:y %@%@rﬁﬁ o?etdfasb&%‘?yjt%%um r]@b‘?%%%?ﬂ% jre

ti%]}fgi ener al forg%;be (2(?&,]' rlerlpgﬂﬁR% :e:g;é%ier}-txfter
RAESEE G %%cf %%&ea%nh%%r%y, the %%nye;tagl LYW tered,

washed with 148 mL of cooled water, dispersed in 49 mL
of cooled water, and filtered. The crystal was washed
with 100 mL of cooled water, and dried at 50°C for 18
hours to obtain 5.15 g of a target substance.

Yield: 79.8%

HPLC purity: 93.1%

Optical 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 ethyl 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

and t hePCHB$R20082058798



(wherein R3 represents: (Ala) a phenoxy group having
a hal ogen-substituted | ower al koxy group(s) as a

wa astiiaent (s) on a phenyl group, (A b) a  PCT/JP2008/058798
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phenoxy-substituted | ower al kyl group having a

hal ogen-substituted | ower al kyl group(s) as a
substituent(s) on a phenylegroup, (Alc) a
phenyl - substituted | ower al koxy |ower al kyl group

ey iofg aa wetl agemts)l .as 32 -d4dbdig taferti(es \wein crymiadyl 166
group, (Aid) a phenyl-substituted | ower alkyl grou
Rawifngtdyialespsateulisd (ited |cdnaretdlanndy IS S %s
a substituent (s Al e) an

on a_phenyl group, i No,
3 s BT e S TR Pl A0 AH1Cn EPBnr SaPRYF: and
BB Sinsl 2Thdtogen b EPr: (1 BHIFubh Shr  Shs Shystal
%%PQ&EEé%%&if%&EHéé‘HEE%gQg§B§%%9g§ﬁ%$%gﬁ?%th<£H a

yperazyl grdup represente ornul a

%{}?g)ryy]] :aswu%bt%%e( Aty @METR g\'fe%érlﬁﬁr 58 drilat &o°c for

stituted | ower kenyl group having a

Mals0GeRNRSURS IdUHAG: 10w &) ke dudsciyrstal
substituent(s) on a phenyl group, or (A2b) a

halregean-«iaidridd .ed phenyl group); and n represents an
integer of 1 to 6. 2. An epoxy conpound or salts
t her eof selwstlett f37M2A%e group consisting of:

HPLC purity: 99.9%

Optical purity: 99.9%ee (R-isomer)
HH-NMR (300MHz, CDC1;)8=1.73-1.90(m,2H), 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(d,2H,9.2Hz), 6.89(d,2H,9.2HzZ),
7.19(d,2H,9.4Hz), 7.38(d4,2H,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%



1) (R -1-[4-(2, 3-epoxy-2-met hYl propoxy) pheny1] - 4- (4-
trifluoronet hoxyphenoxy) pi peridine; 2)

W@ R)0s/14(ode ( 2, 3- epoxypr opoxY) phenyl] - 4- (4- PCT/JP2008/058798
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trifl uoronmet hoxyphenoxy) pi peridine; 3)

(R -1-[4-(2, 3-epoxy-2-net hYl propoxy) pheny1] - 4- ( 4-
trifluoromethyl phenoxynet hg¥) pi peri di ne; 4)

(R -1-[4-(2, 3- epoxypr opoxY) phenyl] - 4- (4-

teraicihumo ryristchsil deh enniganst A yidper. dined;stBjred at 0°C
(R -1-[4-(2, 3- epoxy- 2- nethylpropoxy)phenyl] 4-é3 (4-
thAxf 12udr dwatdsoxy P xS sreeh wiERd 2 a of

R-1-[4-(2, 3- h 1 -
Rt Bl pa[éf%gf% T

%3 4.(4 Ioroben on t oc f%f &2 u%eo¥£en, the

er

écp‘)a'f?? opoa%%ﬁ%ﬁe%ﬁyé ot %Ml)t%s”? (% methanol ana
GE (W%! IED%Yd g’ﬁ{fg’d %{ %%?n%llj 4dhft; then,

| uoronet oXybenzy peri

@%‘ T A2, %ﬁ%ﬂf&%»ﬂd’r&fﬁé@ﬂn 4 (v)&et crystal. The

tr
(
trifludronmet hoxybenzyl) pi peri di ne;
(

R brlyAta2, 3-8 Zofrest¥Ap raaeeand heny 1153 -finet hy|
-N-(4-tr|fluoronethoxyphenyl) | am nopi peridine; 12)
(Rhar(dY metdy lmideedl- tand |atoirmret hamd pdiesyyd aad noidd -
(2, 3- epoxypropoxy)phenya]p|perldlne 13)

(Heatli-not-aotel oreofhenly - 4-The (R Brspmxywas stirred at 50°C
met hyl propoxy) phenyl ] pi perazi ne; 14)

(R 1L wwushl @r@ﬁ@m)stzp_z(xzp_q &13.0°C for 1 hour; then the
epr%;(s)épglo%%xsy)ﬁlletngéé£ I pa?r{cfl Zépleed 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



W@ R)08/14004e ( oxi r anyl net hoxy) pheny1l) - 4- ( 4-

10

15) (R)-1-(4-(2, 3-epoxy- 2- net hYl pr opoxy) pheny11- 4- (4-
trifluoronethoxybenzyl oxy) pi peri di ne; and 16)

(trifluoromet hoxy)benzyl oxy) pi peridine. 3. A nethod for
manuf acturi ng an epoxy conpound or a salt thereof
represented by the general drnula (2): RL (CH2)n
0-((2) 72 a conpound or a salt thereof, represented
byasheogeantaptedr wnfar(9rdirary7rseernyr- ko( disgil off
wherein R1 regresents hydrogen or. a | ower al kyl grou%;
n22dpkeQEntSehAne it BRBR of4? £0oO8: e5hanR: PBHr dSeht Sfa
hal ogen or a gr causj a suhstitution, reacti.qn
s?ﬁ??ﬁ?etWeFﬁa?gagdagﬂaLg%eﬁ?s fra® gwgaﬁnﬁeﬁﬁg € was
58k 5 NELEOlnbER" S2E Gy LhEnTeRBEAL ot QETURALEY) |
stirred at 45 to 55°C for 1 hour, stirred at 10°C or
less; then the c¢rystal was separated, and dried at 60°C
for 18 hours to obtain 6.329 kg of a light yellow
crystal target substance.
’ Yield: 82.82%
HPLC purity: 100%

Optical purity: 29.97%ee (R-isomer)

PCT/JP2008/058798



wherein R2 represents a pyperidyl group represented by
the general formula (Al): (A) (wherein R3 represents:
W@ 2008)14@9phenoxy group havi ng a hal ogen- subst i PCIX/#RR008/058798
| ower al koxy group(s) as a substituent(s) on a phenyl
group, (Al b) a phenoxy-substituted | ower al kyl group
havi ng a hal ogen-substituted | ower al kyl group(s) as a
substituent(s) on a phenyl group, (Alc) a
phenyl - substi tuted | oweCLAINSxy | ower al kyl group
havi ng a hal ogen(s) as a substituent(s% on a_ 73
phenyl gr o, ep¢xy dFOBPPWRAYPT sabsa it utBaresher al kyl
group having a hal ogen-substituted | ower al koxy
wpoetented by stpst YeRRRRL sFOBRUAZ phényl group, (Al e)
an am no group having a phenyl group having a
hal ogen-substituted | ower al koxy group(s) as a
substituent(s) onr@ phenyl and a | ower al kyl
group, or ( a phenyl - tuted | ower al koxy
group havi ng &fhal(6ga2n—38n R V§glkoxy
group(s) as a substituent(sy—enh a phenyl group), or a
pyper azyl group represented by the general fornula
(A2): r-\
wherein R' represents hydrogen or a lower alkyl group;

R? represents a pyperidyl group represented by

the general formula (Al):

(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



-N\ "INR4 (A2) (wherein R4 represents: (A2a) a

phenyl - substituted | ower al kenyl group having a
whalosgernssubst i tut ed | ower al koxy group(s) as BCT/JP2008/058798

substituent(s) on a phenyl group, or (A2b) a

hal ogen-substituted phenyl group). 4.A nmethod for

manuf acturi ng an oxazol e cogrpound or a salt thereof

represented by the general formula (1): 74 genera

tobeuhauent: () hn( 5) pienydhegreiup , Xbndepr doaets adkyl

hal ogen atom w th a conpound or a salt thereof,

gepupseotred by the general fornula (2): wherein Rl

represents hydrogen or a |ower alkyl group; R2 .

H{BBEds enPEeayRy FEbsdIE Ugesu g omesr &y FhPdhdaving a

eneral fornula %Ng:
alogen-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
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]piperazine;

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



(wherein R3 represents: (Ala) a phenoxy group having a
hal ogen-substituted | ower al koxy group(s) as a

wa astiiaent (s) on a phenyl group, (A b) a  PCT/JP2008/058798
phenoxy-substituted | ower al kyl group having a
hal ogen-substituted | ower al kyl group(s) as a
substituent(s) on a phenylygroup, (Alc) a
phenyl - substituted | ower al koxy |ower al kyl group

kavirngogohakbosyphenyd ) a 2sphrepenydi tipe ez imegheny|
group, (A d) a phenyl-substituted |ower alkyl group
Havi(Ry -a -Hal-ochd vrobesizyilexsmetdudn ~d-dxyf 2gr &S
a substituent(s) on _a phenyl_ group, 75 (Ae) an
aethy lgproppxiaphegyd 1 PHESALIGHSUp havi ng a

hal -substituted | | k
8098 Cdertac SPIOR ORI P I LT 1 G al ky!
group, or ﬁ%Al%% a hegyln b%;ituted | ower al koxy
PO PRRPORY ) B 5&83§H'§ﬁ7 "t ed | ower al koxy
bsti I g

N aR S 35 2 B R e e AR AR g a2

_ - - - \s= e QL A4 in R4 ts:
A e e B T o havi ng
3 2l @9RN-JURN! BUILMRIpAHIPHEBFIQUAL S04 2 2

substituent(s) on a“phenyl "group, or (A2b) a
haliea Rk BHeMApagridims; and n represents an
6.

integer of 1 to

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
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a compound or a salt thereof, represented by the

general formula (3):

R1

\ / ’\(CHZ)n-Xz (3)

o

wherein R' represents hydrogen or a lower alkyl group;
n represents an integer of 1 to 6; and

X? represents a halogen or a group causing 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
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phenyl group,
(Ald) a phenyl-substituted lower alkyl group having a
halogen-substituted lower alkoxy group(s) as a
substituent (g) on a phenyl group,
(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.



